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1. Description of Site 

The Norbury Bridge widening is part of the A6 to Manchester Airport Relief 
Road (A6MARR) proposed to allow additional lanes to be added on the 
approach to the Macclesfield Road/Hazel Grove junction and maintain 
pedestrian and cyclist access across Norbury Brook. The bridge is located 
south of the proposed dual carriageway, approximately 30m west of Strikes 
Brookside Garden Centre at chainage 9520 approximately.   

There is a residential property, Norbury Court, located 70m south-west of the 
proposed crossing and the immediate surrounding area is woodland.  An 
aerial location plan at 1:1250 scale is included in Appendix A. 

2. Highway Details  

Over Structure – Norbury Bridge widening (0.5m string course + 2.5m 
footway/cycleway + 2 x 3.7m carriageways + 1.5m cycle lane)  

Under Structure – Norbury Brook 

3. Proposed structure 

The proposed structure will be a single span fully integral bridge. The 
superstructure will be in the form of precast pre-stressed concrete Y-beams 
supporting an in-situ reinforced concrete (R.C.) slab deck. The bridge 
superstructure will be supported on full height R.C. abutments which will be 
founded on bored piles. In-situ reinforced concrete wing walls, founded on 
piles, are also proposed. The medium pressure gas pipe adjacent to the 
existing bridge will require diverting to avoid buildability issues and will require 
a pipe bridge to cross the brook following confirmation from National Grid, 
refer to section 9 for further details. A proposed General Arrangement drawing 
is included in Appendix B. 

4. Span Arrangements 

The bridge will be a single span of 19.12m, measured between the centres of 
each abutment, running parallel to the existing bridge. 

5. Headroom and Clearances 

Norbury Brook is a non-navigable watercourse and therefore minimum 
headroom limits do not apply. The bridge will be above the anticipated high 
water table.   

6. Road Restraint system (Bridge Parapets) 

The parapets are proposed to be Type N2 steel with galvanised mesh infill in 
accordance with TD 19/06 and the Road Restraints Risk Assessment Process 
(RRRAP). Working width class is to be no greater than W4 and will be 
decided in the final phase of the design. The parapet is to stand at 1.4m 
above the proposed finished road level on the footway side of the bridge to 
accommodate pedestrian and cyclist access. 
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7. Preferred Structural Options 

7.1 Superstructure Options  

Single span, fully integral pre-stressed concrete Y-beams supporting an in-
situ reinforced concrete slab deck. Refer to Drawing 1007/3D/DF7/A6-
MA/B004A/701 and the 3D Model in Appendix B for further details. 

For a span range up to 30m, fully integral construction is normally considered 
a cost effective option. Elimination of movement joints removes a major cause 
of maintenance problems from penetration of dirt, water and de-icing salts, 
which corrode substructures and bearings. 

 

The advantages for using pre-cast concrete beam construction are as follows: 

 Low capital & whole-life cost 

 Fast and efficient build 

 Factory quality with engineered tolerances 

 Low maintenance 

 The beams can be lifted individually 

 Permanent formwork provides self-supporting system during 
construction and eliminates falsework 

 Reduces site works which are weather dependent 

 

Disadvantages: 

 Precast concrete beams are usually heavier than comparable steel 
beams. As a result larger cranes might be required to lift the precast 
concrete beams 

 Heavier superstructure mentioned above might lead to larger 
foundation sizes 

 Delivery times are dependent on a specialist supplier 

 Road closures may be required to lift the beams from the on existing 
bridge  

   

7.2 Substructure Options 

It is proposed that the bridge will be supported on full height in-situ reinforced 
concrete wall abutments. They are regarded as the most suitable option 
considering the topography of the site, existing ground level and the feasibility 
of the work. 

The R.C. wall abutments will be founded on piles in order to reduce 
settlements from the embankment and bridge loading. Further discussion 
regarding the geotechnical assessment is addressed in Section 8 of this 
report.  
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8. Geotechnical Information 

The ground and groundwater conditions for the Bridge B004A over Norbury 
Brook have been assessed using relevant geological map (Stockport Sheet 
98, Solid and Drift Scale 1:50,000) and 6 No. exploratory bore holes logs 
NWH Main GI 249, NWH Main GI 250, NWH Main GI 251, GE 610, SM 2ND 
SUPP BH537, SM 2ND SUPP 538 (refer to Appendix C for further information). 

Groundwater strikes were encountered in three relevant exploratory bore 
holes with depths ranging from 79mAOD to 83mAOD, the ground at this level 
is interbedded layers of Glacial Sand and Gravels and Glacial Clay. 

There is no known groundwater monitoring information for the site. 

The geology at the foundation level, which is considered to be at 
approximately 82mAOD, is highly variable with inter-bedded layers of glacio- 
fluvial sands, gravel and glacial till. Three adjacent exploratory holes show 
layers of sand, gravel and clay at the same founding level. The superficial 
deposits at these locations are up to 12m deep and comprise a mixture of 
medium dense glacio-fluvial sands and gravels and generally firm to stiff 
glacial tills. Although the relevant bore holes show glacial material the relevant 
geological map indicates presence of River Terrace deposits (sands and 
gravels) associated with Norbury Brook. Due to the proximity of the brook, the 
presence of soft to firm alluvial material cannot be ignored. 

Due to the high groundwater table, very variable founding material and the 
high anticipated differential settlement between the existing structure and the 
new proposed extension, shallow foundations are not considered suitable. 
The extension should be on a piled foundation, either bored or CFA. The 
underlying material is considered suitable for such piling techniques.  

It should be noted that due to the presence of Coal Measures strata and the 
possibility of encountering Coal seams during construction a Coal Authority 
licence will be required for any excavation/drilling in the seams.  It may also 
be required that a topsoil strip is undertaken along the scheme in advance of 
construction to reduce the risk of encountering un-recorded shafts/ shallow 
workings.  Additional investigation may also be required at structural locations 
prior to the final phase of the design to confirm the presence of any voids. 

The potential for chemical attack on buried concrete within the ground has not 
been assessed due to lack of available information. However, based on the 
past experience in similar material e.g., pyrites in coal measures and 
sulphates in superficial material derived from Mercia mudstone, aggressive 
ground conditions towards concrete/steel cannot be ruled out. It is 
recommended to undertaken sulphate testing in accordance with BRE Special 
Digest 1: 2005 (Concrete in aggressive ground condition).    

Given that high groundwater has identified in the relevant exploratory bore 
holes at relevantly shallow depths, drainage/dewatering methods will need to 
be considered in the design. Further investigation into the groundwater levels 
and changes with seasons, along with flow rates is recommended for the 
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design and drainages methods, along with temporary mitigation measures 
during construction. 

9. Gas Pipe Diversion 

It is proposed to divert the existing medium pressure gas pipe that currently 
runs adjacent to the existing section of Norbury Bridge. The reason for 
proposing this is due to the difficulty in constructing around the pipe and 
incorporating it in to the new work. As in-situ reinforced concrete wing walls, 
founded on piles, has been identified as the most feasible option for 
supporting the heavily loaded bridge then there may be buildability and health 
and safety issues induced by this. These issues relate to excavating and 
using a piling rig in very close proximity to the gas pipe. Furthermore the pipe 
would have to pass through the concrete wing wall and beneath the bridge 
which will create accessibility issues for maintenance and inspection 
purposes. It is therefore a more viable option to divert the pipe around the 
proposed structure in advance of beginning the construction works associated 
with the extension. This requires liaison with the service owner to ascertain 
the viability of our proposal to divert the gas pipe. 

10. Appearance 

The proposed superstructure will not be completely visible to the public.  The 
elevation comprises approximately 1.5m deep pre-cast beams and 0.65m 
string course spanning across Norbury Brook. The beams should have a plain 
concrete finish. In addition, steel parapets (post with 4 rails- open structure) 
will be mounted on the string courses on the western side of the bridge with 
the exposed faces of the abutments and wing walls to be ribbed concrete. The 
proposed pipe bridge to divert the existing gas pipeline may be partially visible 
from the extension to the bridge but it is proposed to move this away from the 
bridge to minimise the visual impact. (Please refer to the 3D view of the bridge 
included in Appendix B).  
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Appendix B: Proposed General Arrangement Drawing 

                     3D Model  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 
 

  
B004A – Macclesfield Road Bridge Extension 

View Looking East 

Macclesfield Road Existing masonry arch bridge 

Wier 

Norbury Brook 
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Appendix C: Ground Investigation Information 
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