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The Drawings/Documents have been reviewed. The submission is NOT accepted.

The following comments below have been identified.  Please review all comments above, revise the drawings/document as appropriate, and provide a response to comments.
	AIP
	Review Comment
	Contractor’s Response

	General
	The initial concept for the bridge was an open aspect, 38m span, curved in elevation structure. However Natural England subsequently imposed the requirement that this structure became a ‘green’ bridge acting as a natural habitat link across the mainline. Converting this to a ‘green’ bridge has compromised the aesthetics as the overall depth of the structure has been increased to carry the soil layer for the hedgerow. Also the curvature of the structure has not been ideal for forming a ‘green’ bridge, (covered in more detail later). If a biodiversity link across the road was required a short span wider structure would have been better suited, preferably a buried box with a reasonable depth of fill for planting above a waterproofed roof slab.
As a result of the above the structure as proposed has many aspects that are not in accordance with HA standards, and are contrary to normal good practice for bridge design.

In particular the provision of a ‘reservoir of water’ on the deck is a cause for concern. It is normal to ensure that water is collected and removed from a bridge as quickly as possible. Any point of weakness in the waterproofing system will compromise the durability of the structure.
The provisions for access for inspection and maintenance are lacking with regard to the proximity of the hedgerow to the west parapet.
Some of the proposed materials are unlikely to satisfy MCDHW, (frost resistance, skid resistance, etc).

Although it appears that the outline proposals for converting the bridge into a ‘green’ bridge did not take full account of the CDM Regulations, this must be done so under the Technical Approval procedures.

Due to the curvature of the span water in the ‘growing medium’ will tend to drain away from the crown at the centre of the bridge towards the ends of the deck. This could result in the hedgerow at 
Error! Not a valid link.dying, and thus not meeting the objective of this ‘green’ bridge.

	

	Cl 2.1


	Based on the drawing it is the ‘northbound’ verge that is 4.4m, (not the ‘southbound’).
	

	Cl 3.2


	Drawing shows cross-bracing, not ‘K-bracing’.

Pot bearings may not have adequate rotational capacity for this span and form of construction.
	

	Cl 3.7
	BD 2/05, Cl 2.14 requires the AIP to cover, (amongst other aspects), traffic management, maintainability, access and inspection. Clarify the proposals for these with respect to the ‘green’ bridge details. For example:

Clarify how inspection and maintenance of west parapet beam and parapet will be carried out. Drawing shows the hedge tight up to the parapet. Should a 600mm wide access way be provided and maintained between the hedge and the parapet?
Future re-waterproofing? (complete removal of hedge and fill required,  what access over bridge during the works?).

Environmental restrictions involved with any cutting back hedge, or removal of hedge for maintenance or inspection, (bird nesting seasons? dormice in hedgerow?)
	

	Cl 3.7.1


	Please add that traffic management will also be required for maintenance, (ie as per AIPs for other overbridges).
	

	Cl 3.7.2


	The statement that the top surfaces and inner parapet faces can be accessed from the access track is not consistent with the drawing showing the hedge tight up to the west parapet.
	

	Cl 3.8.1


	Provide details for concrete end diaphragm.
C40/50 and XC3 (Limiting Exposure Class) are appropriate for bridge decks in normal circumstances. Is enhanced durability required to deal with the special circumstances that occur on this ‘green’ bridge,( ie water reservoir/ponding above waterproofing)?
Consider that parapet beams should be XD3, (ie cyclic wet and dry), rather than XD1.
Amend ‘AC 3z’ as an exposure class for buried concrete.

The paint system for the steelwork appears to have been downgraded from that previously stated in the 2009 AIP regarding maintenance periods. Please clarify.
Amend paint types stated for bearings and parapets, (not in accordance with Table NG 19/1).
Waterproofing system on this ‘green’ bridge needs to be protected by resilient boards/sheets from accidental damage that may be caused by a landscape gardener’s work, (eg digging a pit to replace a section of dead hedge). The gardener is unlikely to be aware of the importance of the waterproofing system and might simply dig until his pick hits something hard.
	

	Cl 3.9
	This section of the AIP is not confined just to risks and hazards during construction. For example BD 2/05 Cl 1.5 states ‘Most importantly however, the procedures are in place to minimise possible risks to highway users and others who may be affected’. Furthermore Cl 2.6 requires potential risks and hazards during the whole life of the structure such as construction, operation, maintenance and demolition, to be identified, assessed and considered. 
Some of the issues that need to be covered are:
· Limited access for personnel to carry out inspection and maintenance adjacent to hedge.

· Hedge needs to be non-poisonous and ‘non-spikey’ to avoid injury to personnel working in a limited access width.

· Maintenance of hedge in close proximity to a metal parapet using mechanical equipment is a potential hazard.
· The use of ‘Grasscrete’ type of surfacing on a bridge deck is a non-standard detail, and its slip resistance/coefficient of friction, particularly in wet conditions, could be a potential risk for users of the bridge. At the ends of the bridge the gradient appears to be 10.5%, (1 in 9.5), and because of the provision of  the growing medium and drainage layer below the ‘Grasscrete’ the end of the bridge will collect water that will pond and create a wet and soggy area.
· Frost heave of the water bearing growing medium and drainage layer below the ‘Grasscrete’ could create an uneven paving surface, and may even cause structural damage if it exerts large expansive forces  laterally on to the parapet upstands.

The Designer should consider the above and their implications, and in addition list other relevant risks and hazards associated with this ‘green’ bridge and their implications.
	

	Cl 4.1.5
	Clarify how wind loading on hedge will be evaluated, and what superimposed dead loading will be used to represent the hedge.
	

	Cl 4.1.8
	As many of the problems with this bridge are a result of Natural England’s requirement for a ‘green’ bridge, this needs to be documented in the AIP. This should be included in an Appendix, ‘Relevant correspondence and documents from consultations’, (ie as per BD 2/05, Note 11 f) on page A/4) 
The ducts specified in Cl 4.1.8 are not shown on the drawing.
	

	Cl 4.3
	There are many non-standard aspects for this ‘green’ bridge, and these need to be identified by the Designer and proposed as a Departure from Standards. It is suggested that one DfS could cover all these aspects arising from the ‘green’ bridge requirement.

Based on the information given in the Contractor’s Response that the radius of curvature of the bridge in elevation is approximately 180m and that the span is 38m the gradient appears to be 10.5%, (1 in 9.5), locally at the ends of the bridge. This is steeper than that permitted by BD 29/04, (ie gradient on bridge structure to be that stated for ‘Plain Ramps’, Cl 6.9, which limits it to a maximum of 1 in 12). However Cl 6.5 allows a relaxation over localised lengths of the deck by agreement with the Overseeing Organisation. Although BD 29/04 is titled ‘Design Criteria for Footbridges’ it covers combined use by pedestrians, cyclists and equestrians, and thus its requirements appear to be relevant for Adams Farm Overbridge. Thus a Departure from Standards may be required. This also applies to the Farm Overbridges, S08 and S10. 
BD 29/04 also states a minimum slip resistance, (Cl0.3), and whilst this will probably be easily achievable with conventional surfacing at S08 and S10, it may not be so at Adams Farm Overbridge with a potential slippery surface on the ‘Grasscrete’ at 1 in 9.5 at the wet areas at the ends of the bridge. Please consider. 
	

	Cl 4.4
	The proposals for this bridge should be covered in Cl 4.4 to deal with the non-standard aspects for the ‘green’ bridge.
	

	Cl 5.1
	Add that the permanent bracing is to be analysed and designed for service conditions as well as construction stages, (probably requires a plane frame model, and this should be shown in Appendix D).
It is stated that out-of-plane and secondary loading effects due to the curvature of the beams will be evaluated in accordance with the SCI publication ‘Design of Curved Steel’. However it is not clear how this will be accomplished when the proposed models given in Appendix D for analysis are a ‘line beam’ and a ‘2D grillage’. Whilst the steel girders are only slightly curved in elevation and this may only have a small effect on the structural adequacy of the main members it is unclear how the present models will provide information necessary for other aspects. For example the bearings will need to have adequate allowance for the ‘spread’ of the screen wall/fill due to arch effects in addition to thermal movements; in addition what force will be exerted on the screen wall due to arch action. The ‘spread’ of the bare steelwork during construction stages also needs to be evaluated. Hence it appears that a curved plane frame model should also be provided, with a suitable spring stiffness to model the horizontal stiffness of the abutments. 
The 2009 Review requested that secondary effects of temperature, shrinkage/creep on curved beams, (with partly restrained ends) be considered in the AIP.  This has not been provided in the current AIP. The Contractor’s Response that TSC effects under the appropriate load combination will be considered in the design, and that the curvature of the beams is practically structurally insignificant does not fully address this issue. Firstly both the designer and the Cat 2 checker need to satisfy themselves that the curvature is ‘practically structurally insignificant’, and secondly there is still the need to evaluate the magnitude of ‘spread’ due to shrinkage of the rc deck, etc, and ensure this is covered in the design.
	

	Cl 5.4
	Clarify whether K* evaluation will take account of ‘spread’ of the superstructure due to its curved elevation. The formula for K* in BA 42/96 only allows for thermal displacements, (d).
Also clarify whether K* evaluation will take account of the slope of the soil away from the end screen, (ie a reduction in earth pressure coefficient from that which has level backfill).
	

	Cl 8.1
	Drawing title not consistent with drawing provided.
	

	Appendix A
TAS


	Include HA 84/01, (as this refers to creating natural habitat links)

Include HA 97/01, (as this refers to restrictions that may be relevant to future inspection and maintenance if dormice became established in the hedgerow) 

Omit BD 62/07 
Include BD 29/04 ( as it provides information regarding gradients and covers combined use by pedestrians, cyclists and equestrians) 
Include BD 63/07, (as this can be relevant for design with future inspection in mind). 
	

	Appendix B


	Drawing title on cover sheet not consistent with drawing provided. 
	

	Appendix D
	See comments given at Cl 5.1 above regarding additional models 

Clarify what the transverse members represent, (end diaphragm, slab only, deck slab acting with cross bracing?)
Clarify on grillage model the proposed support system for analysis, (‘guided’ etc).
Clarify parapet beam upstand, (will this be based on an upstand with a discontinuity joint to avoid attracting high longitudinal stresses in the plinth top?) Note that the parapet beam upstand of 775mm is significantly greater than on S08 and S10 and needs to be modelled realistically. 
	

	Appendix E
	See comments provided at Cl 4.3 regarding Departures from Standards   
	

	GA Drg


	Drawing title on the drawing is not consistent with that stated on Appendix B Cover Sheet 
On Elevation A reconsider location of arrow showing ‘Cheek walls’, (cheek walls below ground level appear to be unnecessary).
On Elevation A re-label ‘East’ & ‘West’ Abutments.
On Elevation A show gradient of surfacing at ends of bridge.

On Section C the arrow for ‘6N backfill’ is pointing at the concrete abutment stem.
On Section C clarify ‘Expansion joint’, (conventional expansion joints are unlikely to be appropriate for ‘Grasscrete’)
The detail shown on Sections C & D with a drainage layer and ‘Growing medium filled permeable cell structure to enable root run beneath the trackway and to provide a reservoir of soilborne water’ will cause water to pond at the ends of the deck. There will a hydraulic gradient due the centre of the span being approximately 1m higher than the ends on this curved superstructure, and water will be trapped as there is 600mm (approx) upstand across the width of the deck at the ends.  Likely to be a wet and soggy area as water pushes up through the ‘Grasscrete’. 

On Section D show that waterproofing system on this ‘green’ bridge is protected by resilient boards/sheets from accidental damage that may be caused by a landscape gardener’s work, etc.

Waterproofing system needs to continued up the inside faces of the parapet beams.
On Section D show ducts.
On Section D provision should be shown for access to the west parapet for inspection and maintenance, (maybe a 600mm wide gap is required). 
On Section D provide an upstand to the parapet beams above the paved/soil areas. 

Clarify parapet beam upstand, (will this deep beam have discontinuity joints?) If so then vertical water bars will be required to prevent leakage from water trapped on the deck.
On Section D show mesh infill to parapet, (as per Cl 3.6). Re-label the incorrect description regarding the east parapet having a full height solid screen. The 600mm solid infill panel on the west parapet is unnecessary as the mainline traffic is screened from horses by the hedgerow. Provide a ‘Departure from Standards’ if required to omit this panel.
Ensure in design that ‘Compressible joint filler’ is sufficiently thick to accommodate contraction of superstructure, (otherwise there is a risk that the bearing plinths could be sheared off). 

On Section B a minimum dimension of 500mm is stated for access to bearings. Based on recent problems with some ESCC bridges that have suffered from cracking/spalling to plinths, ESCC would be satisfied with a minimum of 300mm clearance for inspection, maintenance and future bearing replacement as there is access from both sides of the bearings. There is a compromise between what would ideally be provided for easy access and that which will provide a plinth that will not be prone to structural collapse. Maintaining reinforcement in the correct location and close to surfaces in highly stressed plinths is a problem. Note that the above is a general comment applicable to all the BHLR structures with bearings, but it needs to be considered on a bridge by bridge basis as some bridges are more prone to having bearing plinth problems, (eg those with ‘fixed‘ bearings).

	 


