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[bookmark: _Toc135309758]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]Austroads Technical Specification ATS 5830 sets out the requirements for the construction of prestressed concrete superstructures by incremental launching, including:
[bookmark: _Hlk46403625]the design and fabrication of the launching nose;
the design and construction of the casting bed;
the provision of the launching equipment, temporary bearings, temporary supports and lateral guides;
launching operations; and 
installation of the permanent bearings.
[bookmark: _Toc135309759]Referenced Documents
The following documents are referenced in this specification:
	Australian / New Zealand Standards
AS/NZS 1170.2 	Structural design actions Wind actions
AS 1449 	Wrought alloy steels - Stainless and heat-resisting steel plate, sheet and strip
AS/NZS 1554.1 	Welding of steel structures
AS 2536 	Surface texture
AS 3610.1 	Formwork for concrete Part 1: Documentation and surface finish 
AS 4100 	Steel structures
AS 5100.4 	Bearings and deck joints
AS/NZS ISO 9001 Quality management systems - Requirements

	Austroads
ATS 5305	Formwork for Concrete
ATS 5315	Supply of Special Class Concrete
ATS 5320	Placement of Concrete
ATS 5327 	Post tensioning of Concrete
ATS 5410 	Structural Steelwork – Fabrication and Erection 
ATS 5510	Elastomeric Bearings




[bookmark: _Toc135309760]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]In addition to the definitions in AS 5100.4, the following definition applies to this Specification.
Professional Engineer:	A person who:
a) has at least 5 years of experience in structural engineering which is relevant to the design and/or construction of incrementally launched structures; 
b) is registered on any scheme of registration of engineers prescribed by legislation in the applicable jurisdiction;
c) is appropriately registered or prequalified, if the Principal has implemented an applicable registration or prequalification scheme; and
d) satisfies at least one of the following requirements: 
is a Chartered Professional Engineer; or
holds a 4 year civil engineering degree from a university that is accredited under the Washington Accord and is registered in a relevant area of practice on the National Engineering Register (in Australia) or the Register of Chartered Professional Engineers (in New Zealand).
[bookmark: _Toc514678947][bookmark: _Toc886734][bookmark: _Toc135309761]Quality System Requirements
[bookmark: _Ref9599800]The Contractor must prepare and implement a Quality Plan that includes the documentation in Table 4.1.
Table 4.1: Quality Plan
	Clause
	Description of Document

	5.3
	Preliminary Drawings showing design details required for construction.

	6.7
	Details of the launching jacks and control equipment.

	8.1
	Procedures for the survey control system.

	9.1
	Details / procedures for the manufacture of the segments.

	10.1
	Details / procedures for launching.

	11.1
	[bookmark: _Hlk80610334]Details / procedures for removing the launching nose and installation of permanent bearings.



	[bookmark: _Hlk9589851]HOLD POINT 1.

	Process Held
	Commencement of the fabrication of the launching nose and/or construction of the casting yard.

	Submission Details
	[bookmark: _Hlk3530642]The Quality Plan must be provided to the Principal at least 15 working days prior to the commencement of the fabrication of the launching nose and/or construction of the casting yard.


[bookmark: _Ref72940437][bookmark: _Toc135309762][bookmark: _Toc29489164][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043]Design 
[bookmark: _Toc135309763]General
Unless the Principal has provided a design of the launching system, the Contractor is responsible for design of all temporary work necessary to enable the launching of the superstructure in accordance with this Specification.
The design of the launching nose must be in accordance with AS 4100 and take into account:
1. dead load effects during launching; 
1. wind loadings during launching in accordance with AS/NZS 1170.2; 
1. the grade and curvature of the bridge (if applicable);
1. any skew or torsional forces; and
1. cantilever deflection and angular rotation at the point where the launch nose reaches the temporary bearings.
[bookmark: _Ref72941236]The Contractor’s Drawings must show all critical information required for construction, including:
1. jack extension and vertical load requirements;
1. launching bearing locations and design loadings;
1. layout and construction details of the casting bed;
1. construction details of the pier and abutment launching bearings;
1. details of the lateral guides and braking saddles or systems, including the attachment mechanism;
1. details of the launching bearings, elastomeric bearing pads and sliding pads;
1. details of the launching nose, including dimensions, mass, mass distribution, lifting points, connection details to the structure, design shear forces, design bending moments and design loads for connection with the girder,
1. details of the substructure and/or superstructure to accommodate the launching equipment and launching nose;
1. the allowable horizontal deflection of each pier during the girder launching operation; 
1. locations of lifting jacks for installation of the permanent bearings and force required to lift the girder for the installation;
1. determination of the horizontal and any lateral loads applied to each abutment, temporary or permanent pier during the launching operations; and
1. assessment of the structure whilst at rest between launches, including gradient and thermal effects, and determination of relevant braking forces and systems to ensure the structure remains static.
The design of the casting bed (including forms, supports, footings, adjustment systems and access) must include sufficient length to allow for minor adjustments to be made to the cast length of segments to account for actual creep and shrinkage and the change of segment length due to vertical curvature.
The soffit form must be designed to permit lowering of the form to transfer the load to the launching bearings or sliding surface. Vertical movement of the segment at the bearing position is not permitted during the removal of the soffit forms.
[bookmark: _Ref46773072]The Contractor must submit the following to the Principal:
1. calculations, details and Drawings of the temporary work; and 
1. certification from a Professional Engineer that the design of the temporary work complies with this Specification.

	[bookmark: _Hlk46408013]HOLD POINT 2.

	Process Held
	Commencement of the fabrication of the launching nose and/or construction of the casting yard.

	Submission Details
	The design calculations, design details, Drawings and certification must be provided to the Principal at least 10 working days prior to the commencement of the fabrication of the launching nose or construction of the casting yard.


[bookmark: _Ref72940128][bookmark: _Toc135309764]Launching Nose 
[bookmark: _Toc135309765][bookmark: _Ref15302348][bookmark: _Toc25577078][bookmark: _Ref15469889][bookmark: _Hlk9598492]General
A steel launching nose must be attached to the first girder segment at the angle shown on the Drawings during launching of the girder.
A lateral sliding surface on the launching nose which aligns with and has the same dimensions and curvature as the lateral sliding surface of the bridge girder must be provided.
The launching nose must align to the launched profile, such that the temporary bearings are fully and continuously contacted during launching until girder reaches the temporary bearing. 
The launch nose must incorporate a lateral guidance element at the tip and continuously along the guided sides to enable the side guides to steer the structure during launching.
If a tail frame is required for the launching of the final segment or a temporary launch stage frame is required for the intermediate launches, the frame must comply with the criteria in this Clause 6.
The contact areas between the launching nose and the first girder segment must be of the size and at the position shown on the Drawings.
[bookmark: _Toc135309766]Launching Nose Jacks
[bookmark: _Ref72941927][bookmark: _Ref72940000]The Quality Plan must include the following details of the launching jacks and control equipment:
1. the name of the manufacturer and model number (if any) of the jacks;
1. the dimensions of the jacks;
1. the maximum stroke of the jacks;
1. the capacity of the jacks;
1. the provisions for attachment of supplementary launching devices, hydraulic pumps, hydraulic gauges, control devices, power supply, automatic shut-off devices, manual shut-off devices; and
1. certificate of calibration for each jack.
Jacks at the leading tip of the launching nose must be provided to enable the tip of the nose to be raised up to the level of the launching bearings when it reaches a support.
In addition, the jacks must be capable of resisting a simultaneous horizontal load of 5% of the design vertical load.
The bearing surface on the underside of the jacks must be parallel to the bottom flange of the launching nose.
[bookmark: _Toc135309767]Fabrication of Steelwork
All steelwork for the launching nose must be fabricated in accordance with ATS 5410. 
[bookmark: _Ref46410685][bookmark: _Ref46741510]The steelwork must be fabricated to dimensional tolerances that are in accordance with Table 6.12 and ensure that the loading applied to the permanent structure does not exceed the design loading. 
Table 6.12: Dimensional tolerances for steelwork in the launching nose
	[bookmark: _Hlk37332810][bookmark: _Hlk37330556]Item
	Tolerance 

	Overall length

	Up to and including 25 m:
	± 5 mm

	Additional allowance to be made to the above for each additional 10 m or part thereof:
	± 2 mm

	Distance between Girder Webs
	± 5 mm

	Deviation from Specified Camber
	

	At any point on bottom flange:	
	± 5 mm

	Relative variation between launching nose webs taken transverse to centreline:
	2 mm

	Sweep (variation from straightness)

	The sweep of any member of the launching nose:
	L/1000 or 3 mm, whichever is greater, where L is the length of the member under consideration

	Tilt of bottom flanges(1)

	Where the bottom flange is not rigidly restrained by web stiffeners and the web is free to flex, the offset:
	1/200 of the total width of flange, or 3 mm, whichever is greater.

	Where the bottom flange is rigidly restrained by web stiffeners, 
the total tilt offset:
	0.5 mm

	Flatness of bottom flanges

	The deviation from flatness of the bottom flanges across the width of the flange:
	1 mm

	The deviation from flatness of the bottom flanges measured longitudinally over a gauge length of 2 m:
	3 mm


The tilt of the bottom flanges is determined by measuring the offsets of the edges of the flanges from their theoretical positions.
The tolerances on the lateral sliding surface of the launching nose must comply with Clause 9.9.
The Contractor must ensure that the permanent concrete work is not stained by rust.
[bookmark: _Toc135309768]Certification
[bookmark: _Ref46773141]The Contractor must submit certification from a Professional Engineer that the fabrication of the launching nose conforms to the Drawings and this Specification to the Principal.
	[bookmark: _Hlk46742069]HOLD POINT 3.

	Process Held
	Launching the first segment.

	Submission Details
	The certification that the fabrication of the launching nose must be provided to the Principal at least 5 working days prior to the launching of the first segment.


[bookmark: _Toc135309769]Installation of Launching Nose
Prior to the casting of the first girder segment, the launching nose must be positioned on the braking saddle and the launching bearings.
The launching nose must be restrained against movement during casting of the first girder segment.
[bookmark: _Toc135309770]Attachment to the First Girder Segment
The launching nose must be attached to the first girder segment by means of prestressing bars or tendons. The bars or tendons must be coated with an anti-corrosive grease and installed in the ducts, but not grouted.
On completion of launching, the bars or tendons must be removed and the ducts filled with grout. The bars or tendons must be stressed and de-tensioned in such an order that the girder is not overstressed.
The load in the prestressing bars or tendons must be checked six weeks after initial stressing and re-stressed if required.
All parts of the launching nose in contact with the first girder segment must be coated with a bond breaker to aid subsequent removal.
[bookmark: _Toc135309771]Launching Bearings
[bookmark: _Toc135309772]General
The launching bearings must comprise of concrete with a 28 day characteristic strength of not less than 50 MPa contained within a steel frame, topped with a machined steel plate and surfaced with a thin, polished sheet of stainless steel. Alternatively, a fully fabricated steel base may be utilised, to provide the equivalent strength and stiffness as a concrete filled frame.
All launching bearings must be of similar construction.
In addition, if shown on the Drawings, a grid of 100 mm x 100 mm x 25 mm thick elastomeric bearing pads below the machined steel plate must be provided. These bearings must conform to Clause 7.24.
[bookmark: _Ref46773214]When the girder passes over the bearing, special elastomeric bearing sliding pads with PTFE bonded to the lower surface must be inserted between the girder soffit and the top surface of the launching bearing. As the girder moves forward, additional sliding bearing pads at the back of the bearing must be inserted as they are progressively extruded from the front. The sliding pads must be installed flush with the previous pad to ensure a continuous contact of PTFE and the stainless steel plate. The slide pads must be regularly cleaned and lubricated during launching.
Side guides must be installed to provide lateral restraint to the girder during launching. The operation of the side guide is similar to that of the main launching bearings.
[bookmark: _Toc135309773]Fabrication of Launching Bearings
The top steel plate of the launch bearing must be machined to give a surface roughness not greater than grade number Nll to AS 2536.
After fabrication of the bearings, but before filling with concrete and fixing the stainless steel sheet, the steelwork must be treated to prevent rust staining of the permanent concrete. All associated bolts, nuts and washers must be galvanized.
The stainless steel sheet used for surfacing the sliding surfaces of the bearing must be Grade 316, 2B finish to AS 1449. The top surface must be subsequently polished to a mirror finish with a surface roughness not greater than grade number N5 to AS 2536. The stainless steel sheet must be installed on the bearing so that it is under tension.
The stainless steel must be protected against damage or deterioration at all times and cleaned immediately and carefully before it is used for the first time.
[bookmark: _Toc135309774]Installation of Launching Bearings
[bookmark: _Ref46412561][bookmark: _Ref46498818]The launching bearings, including those on temporary supports and side guides, must be installed at the positions indicated on the Drawings within the tolerances in Table 7.10.
Table 7.10: Tolerances for installation of Launching Bearings
	Item
	Tolerance 

	Position

	Measured in a direction parallel to the bridge centreline:
	± 3 mm

	Measured in a direction normal to the bridge centreline:
	± 1.5 mm

	Level

	a) Launching bearings within the casting bed
	

	 Levels relative to the Reference Point:
	± 2 mm

	Levels relative to the soffit sliding surface adjacent to the launching bearing:
	± 0.5 mm

	b) Launching bearings between the casting bed and the launching abutment and braking saddle plates
	

	Levels relative to the Reference Point:
	± 2 mm

	Levels relative to adjacent launching bearings or braking saddle plate:
	± 0.5 mm

	Levels relative to launching bearings or braking saddle plate located at the same cross section:
	± 0.5 mm

	c) All other launching bearings
	

	Levels relative to launching bearings on adjacent piers or abutments:
	± 1.5 mm

	Levels relative to launching bearings located on the same pier or abutment:
	± 0.5 mm

	Deviation from specified plane

	The deviation from the specified plane both longitudinally and transversely:
	1 mm in 1000 mm


During the construction cycle, the levels of the launching bearings and the alignment of the side guides must be checked and a certificate of conformity submitted to the Principal before launching each of the first three segments and thereafter before launching every third segment.
[bookmark: _Ref56080020]The certificate must show the specified position, actual position and deviation for each launching or side guide, related to the adopted system of control.
	HOLD POINT 4.

	Process Held
	Launching of each segment or group of segments.

	Submission Details
	A certificate of compliance must be provided to the Principal prior to the launching of each segment or group of segments.


[bookmark: _Toc135309775]Elastomeric Sliding Pads
Elastomeric sliding pads used on the horizontal sliding surface of the launching bearing must be of the plan dimensions shown in the Drawings. The pads used on the vertical sliding surface of the side guide must be at least 400 mm x 100 mm x 13 mm thick.
The sliding pads must comprise of alternate layers of elastomer and steel plate and a layer of PTFE as follows:
2 mm elastomer 
2 mm steel plate 
3 mm elastomer
2 mm steel plate
3 mm elastomer
1 mm PTFE (unfilled)
The elastomeric sliding pads (including materials, construction and tolerances) must comply with AS 5100.4. The elastomer must have a durometer hardness of 55 ± 5 and be coloured or treat it to avoid marking the bridge soffit. The side cover thickness to the steel plates must be at least 2 mm ± 0.5 mm.
The PTFE sheet must be bonded properly to the rubber to ensure that it does not detach under the high shear forces associated with launching.
[bookmark: _Ref46773399]A certificate of conformity from the manufacturer, verifying that the sliding pads conform to this Specification must be submitted to the Principal. 
	HOLD POINT 5.

	Process Held
	Installation of the sliding pads.

	Submission Details
	A certificate of compliance for the sliding pads must be provided to the Principal at least 5 working days prior to the commencement of the manufacture of the Installation of the bearing pads.


The PTFE surface must be cleaned and lubricated with an approved silicone grease or lubricant before inserting. The pads must be inserted with the leading edge of the new pad touching the trailing edge of the previous one so that the girder is continuously supported on the launching bearing. 
The pads under the girder must be inserted so that they are at the positions shown on the Drawings to a tolerance of ± 5 mm.
The pads under the launching nose must be inserted symmetrically under the beam webs or matching the equivalent location to the structure’s path to a tolerance of ± 5 mm.
[bookmark: _Toc135309776]Elastomeric Bearing Pads
The elastomeric bearing pads must conform to ATS 5510, except that testing is not required for Stiffness in Shear or Applied Rotation. The Stiffness in Compression test result under a rated load of 107 kN must be 2.50 mm with a tolerance on this deflection of ± 15%.
Five prototype bearing pads of the proposed design must be manufactured and tested for Stiffness in Compression in accordance with Table 7.24. Also, refer to Appendix B: Design Guidelines.
[bookmark: _Ref46773420]Prior to the manufacture of the bearing pads, a certificate of conformity from a testing laboratory with the appropriate NATA registration, verifying that the prototype bearing pads conform to this Specification, must be submitted to the Principal.
	HOLD POINT 6.

	Process Held
	Manufacture of the bearing pads.

	Submission Details
	A certificate of compliance for the prototype bearing pads must be provided to the Principal at least 5 working days prior to the commencement of the manufacture of the bearing pads.


[bookmark: _Ref46498227]During the manufacture of the bearing pads, one representative bearing pad must be randomly selected for each 20 manufactured and tested for Stiffness in Compression in accordance with Table 7.24. 
Table 7.24: Properties of elastomeric bearing pads
	Property
	Requirement
	Test Method

	Prototype Bearing
Displacement:
at 107 kN (1)
at 700 kN
	2.5 mm ± 15%
no visual defects
	AS 5100.4 Appendix D 
Section D3

	Bearing Pads
Displacement:
at 107 kN (1)
	2.5 mm ± 15%
	AS 5100.4 Appendix D
Section D3


1. Loading must be continued to 118 kN.
[bookmark: _Ref46773466]A certificate of conformity from a testing laboratory with the appropriate NATA registration, verifying that the bearing pads conform to this Specification must be submitted. The certificate must contain the test results and must identify the bearing pads to which it applies. A system for identifying each of the bearing pads with the test results must be established.
	HOLD POINT 7.

	Process Held
	Installation of the bearing pads.

	Submission Details
	A certificate of compliance for the manufactured bearing pads must be provided to the Principal at least 5 working days prior to the commencement of the manufacture of the Installation of the bearing pads.


[bookmark: _Ref72941600][bookmark: _Toc135309777][bookmark: _Ref16063050][bookmark: _Hlk16067442]Survey Control System
[bookmark: _Ref80612321][bookmark: _Ref72940177]The Quality Plan must include procedures for:
1. establishing, verifying and maintaining survey control, and
1. certification of the accuracy of control marks.
The Contractor must establish a system of survey control to enable control of the vertical and horizontal alignment of the bearings and superstructure to the tolerances required for launching and installation of the permanent bearings.
[bookmark: _Ref46773573]As part of the system of control, a Reference Point must be established in the vicinity of the casting bed as a survey control mark and agreed with the Principal, prior to the commencement of construction of the bridge girder. The Reference Point must be stable to within ± 0.5 mm, in both level and position, during construction of the bridge superstructure.
	HOLD POINT 8.

	Process Held
	Use of the Bridge Survey Control for setting out the bridge works.

	Submission Details
	The Bridge Survey Control Plan, including coordinates, and the measurements and calculations used to determine the coordinates must be provided to the Principal at least 5 working days prior to the construction of the casting bed.


[bookmark: 13.1_General][bookmark: 13.2_Test_and_Inspection_Reports][bookmark: 14_Site_Modifications_During_Erection_an][bookmark: _Ref72940144][bookmark: _Ref72941571][bookmark: _Toc135309778]Manufacture Of Segments
[bookmark: _Toc135309779]General
[bookmark: _Ref80612034]The Quality Plan must include details / procedures for:
1. construction, inspection and maintenance of the casting bed; and
1. casting of the segments.
Steel formwork in accordance with ATS 5305 must be used. The surface finish of the segments must comply with Class 2 in accordance with AS 3610.1.
Concrete must be supplied and placed in accordance with ATS 5315 and ATS 5320.
[bookmark: _Toc135309780]Method of Support for Formwork
Unless specified otherwise, the forms for the soffit, outsides of webs and undersides of cantilevers, must be supported via transverse members, which are in turn supported on two longitudinal beams which run the full length of the casting bed. These forms must be stripped from the completed concrete by vertically lowering the longitudinal beams. Fine adjustment of the levels of the longitudinal beams in their raised positions must be provided.
The forms for the inner faces of box girder webs may be supported from the outer web forms.
The forms for the underside of the slabs forming the top of the closed box girder cell must be supported in such a way that the weight of the fresh concrete and associated dead and live loads will be taken to the foundations without overloading the bottom slab, i.e. generally supports are to be located where cross girders or longitudinal beams of sufficient stiffness are provided.
[bookmark: _Toc135309781]Segment Lengths and Overall Bridge Length
The cast length of each segment must allow for shortening due to elastic deflection, creep and shrinkage. Before casting every fourth segment, the length of the final segment or segments containing top attachment plates for permanent bearings must be measured and compared with the theoretical values.
The subsequent segments must be adjusted to correct the length of the girder.
[bookmark: _Toc135309782]Tolerances of Sliding Surfaces
[bookmark: _Ref46493917]The sliding surfaces must be constructed to the tolerances in Table 9.9.
Table 9.9: Dimensional Tolerances of Sliding Surfaces
	Position 
	Tolerance 

	Soffit sliding surfaces

	Vertical tolerance (relative to Reference Point) - all points on each soffit sliding surface:
	2 mm of the specified level

	Vertical tolerance (relative to other soffit sliding surfaces) - at any transverse section taken normal to the girder centreline, the difference in level between corresponding points on the two soffit sliding surfaces:
	1 mm of the difference in the specified levels.

	Slope tolerance (deviation from specified slope) - the maximum deviation from the specified slope:
	1 in 1000, either longitudinally or transversely.

	Lateral sliding surfaces

	Horizontal tolerance (relative to girder centreline) - all points on the lateral sliding surface:
	1.5 mm of the correct positions relative to the girder centreline.

	Slope tolerance (deviation from specified slope) - the maximum deviation from the specified slope on the lateral sliding surface:
	1 in 1000, measured longitudinally or vertically.


[bookmark: _Toc135309783]Tolerances in Installation Fittings
All inserts, attachments and fittings, including longitudinal and transverse prestressing ducts and anchor plates, must be installed with sufficient accuracy to enable the correct attachment of mating parts in accordance with ATS 5327 and Clause 9.11.
[bookmark: _Toc135309784]Installation Tolerances of Top Attachment Plates for Permanent Bearings
[bookmark: _Ref46501532]If the Drawings show that top attachment plates for permanent bearings are to be placed within the soffit of the girder during construction, these plates must be installed at the locations to the following tolerances:
1. Position:
Measured in a direction parallel to the bridge centreline	± 10 mm
Measured in a direction transverse to the bridge centreline	± 3 mm
1. Level:
The level of the bottom of the attachment plate must match the level of the girder soffit.
[bookmark: _Toc135309785]Removal of Formwork
[bookmark: _Ref46735129]Notwithstanding the requirements of ATS 5320, the girder segment forms must not be removed before the times specified in Table 9.12
Table 9.12: Formwork removal times
	Position 
	Minimum time for removal 

	Inner web forms:
	12 hours after the completion of the concrete pour

	Top slab forms:
	The time for the concrete to reach the transfer strength specified on the Drawings.

	Soffit, outer web and cantilever forms:
	Before stressing the launching prestressing tendons


[bookmark: _Ref72940254][bookmark: _Ref72940379][bookmark: _Ref72941625][bookmark: _Toc135309786]Launching Of Girders
[bookmark: _Toc135309787]Launching Method
[bookmark: _Ref80603450]The Quality Plan must include details / procedures for launching, including:
1. method of launching of the first and last segments;
1. method of launching intermediate segments;
1. provisions to prevent runaway when launching downhill; 
1. monitoring of the launching force to verify that segment has not jammed;
1. maintenance of the launching nose and launching equipment; and
1. emergency procedures.
The girder must be launched incrementally after each segment has been stressed in accordance with ATS 5327.
The launching force must be applied to the girder at the locations specified in the Drawings. 
When using a lift and push system, the segments (other than first and last segments) must be launched as follows:
1. Transfer the girder reaction at the launching abutment from the braking saddles to vertical jacks, which are free to slide in the direction of launching.
1. Move the vertical jacks horizontally by means of hydraulic jacks, thus moving the girder longitudinally.
1. Retract the vertical jacks, thus transferring the reaction back to the braking saddles.
1. Retract the horizontal jacks to reposition the vertical jacks back to their initial positions.
At all stages of launching, the structure must be held either on a temporary brake or by the launching system to prevent uncontrolled movements. 
Unless specified otherwise, the lifting jacks at the launching abutment must not lift the girder more than 5 mm clear of the braking saddle.
When launching the first and last segments, the lifting jacks and the girder must be physically connected to apply the horizontal force and to restrain the girder in the longitudinal direction. Otherwise, the equipment is operated similarly to the launching of the other segments.
If launching on a vertical curve or downgrade, the girder must be physically connected to the launching equipment at any stage of the launching at which the minimum bearing frictional resistance is not greater than 1.2 times the minimum friction resistance available from the braking saddle.
[bookmark: _Toc135309788]Special Launching Provisions
During the launching of the first segment, the Contractor must implement measures to prevent:
1. the segment rotating in plan because of insufficient sideways reaction at the launching abutment side guide bearing; and
1. the launching nose lifting off the launching abutment braking saddle or launching jack when the segment is no longer supported by the launching bearing within the casting bed.
Where the braking saddle is located behind the lifting jacks, a temporary end frame and / or system must be provided to the end of the final segment to enable the superstructure to be restrained by a brake system together with suitable vertical support to be provided during the final stages of launching of the girder. 
During certain stages of the launching of the first and last girder segments, the vertical reaction on the launching system may be insufficient to generate enough frictional force to move the girder longitudinally. Under these circumstances, the launching jack must be physically connected to a part of the girder, launching nose or end frame, as appropriate, to transmit the launching force to the girder.
When launching downhill, during certain stages of the launching of the last segment, the vertical reaction on the braking saddle may be insufficient to generate enough frictional force to brake and hold the superstructure. Under these circumstances, the last segment must be physically connected to a temporary pier or other suitable anchor.
[bookmark: _Toc135309789]Safety Precautions During Launching
One person must be in overall control of the launching operation and must be in two-way communication with the persons in charge at each launching bearing location. Safe access around the launching bearings must be provided to enable the placing and removal of the elastomeric bearing pads to the horizontal and vertical sliding surfaces. 
At least one person must be provided at each launching bearing throughout the launching operation to attend to the bearing pads.
At each launching bearing location, an on/off switch to stop the launching instantly must be provided. Such switches must incorporate a visual / audible warning system and require physical resetting to the “on” position in order to prevent accidental restarting. The system must be operable by any person on site, but only the person in overall control of the launching operation is authorised to restart the launching after a stoppage.
The horizontal jacking force and the horizontal deflections of the piers during the launching operation must be continuously monitored. if the horizontal jacking force increases suddenly or if the horizontal deflection of any pier exceeds the allowable value, launching must immediately cease. For piers where the allowable deflection is less than 10 mm, the horizontal deflection of that pier does not need to be monitored.
[bookmark: _Ref72940337][bookmark: _Ref72941671][bookmark: _Ref72941678][bookmark: _Toc135309790]Installation OF Permanent Bearings
[bookmark: _Ref80610683]The Quality Plan must include details / procedures for:
1. removing the launching nose and launching bearings;
1.  installation of longitudinal anchors and permanent bearings; and
1.  making good the girder.
Jacking for the installation of the permanent bearings must only take place at one support (pier or abutment) at a time in accordance with the approved Drawings.
At each support, all girder webs must be simultaneously jacked which ensures that equal forces are progressively applied to each web, using the same arrangement of jacks under each web.
Unless specified otherwise, the bearing pressure exerted by the lifting jacks on the concrete must not exceed 20 MPa. 
The lifting jacks must be capable of accommodating longitudinal temperature movements of the bridge by using PTFE / stainless steel or similar sliding interfaces above or below the jacks.
Dry packing of the permanent bearings must only be undertaken only when the temperature changes are anticipated in the following 24 hours are such that the mortar packing will not be damaged and the movement of the bridge is minimised.
Immediately after dry packing or grouting, the lifting jacks must be lowered slightly (approximately 1 mm) to apply a small load to the mortar packing. The lifting jacks must not be removed until the mortar has attained a compressive strength of at least 30 MPa.
[bookmark: _Toc26182495][bookmark: _Toc135309791]Annexure A:	Summary of Hold Points, Witness Points and Records
The following is a summary of the Witness Points / Hold Points that apply to this Specification and the Records that the Contractor must submit to the Principal to demonstrate compliance with this Specification.
	Clause
	Hold point
	Witness point
	Record

	4.1
	Commencement of the fabrication of the launching nose and/or construction of the casting yard.
	
	Quality Plan

	5.6
	Commencement of the fabrication of the launching nose and/or construction of the casting yard.
	
	Design details / Drawings and certification

	6.15
	Launching the first segment.
	
	Certification of the fabrication

	7.12
	Launching of each segment or group of segments
	
	Certificate of compliance

	7.17
	installation of the sliding pads
	
	Certificate of compliance for sliding pads

	7.23
	Manufacture of the bearing pads
	
	Certificate of compliance for prototype bearings

	7.25
	Installation of the bearing pads
	
	Certificate of compliance for manufactured bearing

	8.3
	Use of the Bridge Survey Control
	
	Bridge Survey Control Plan
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