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ASHWORTH ROAD LANDSLIDE – OPTIONS TECHNICAL REPORT

Location: Ashworth Road, Norden, Rochdale.  National Grid Ref: SD 852 125.  Approximately 
5Km to the West of Rochdale and 1.5Km North of Heywood – 300m North of Gelder 
Clough caravan site.  

INTRODUCTION

Ian Farmer Associates were commissioned to undertake a site investigation to determine ground 
and groundwater conditions, and characteristic geotechnical parameters of the strata encountered.  
This was to enable RBC to gather detailed information to allow a design for remediation works at the 
Ashworth Road Landslip site. After the initial site investigation and laboratory test results an 
interpretive report was produced.   Four number  exploratory boreholes were carried out (two either 
side of the slip), CP01 and CP03 were cable percussion to a depth of 3.2m and 2.5m depth 
respectively and CPR02 and CPR04 cable percussion boreholes extended by rotary cored drilling to 
9.6m and 9.0m respectively.  Geotechnical testing was undertaken on the recovered cores.

The main findings of the interpretative report are summarised below:

MAIN FINDINGS OF INTERPRETIVE REPORT

1. No surface drainage present.
2. Geological records indicate site underlain by mudstone and siltstone bedrock of the Pennine 

Lower Coal Measures Formation.  No superficial deposits underlying the site, or to the West 
or East.

3. Ground conditions below the carriageway surface comprised sandy gravel to approx. 1m 
depth, overlying weathered mudstone and very weak and weak siltstone.

4. Water levels over a monthly monitoring period recorded between 2m and 5m depth.
5. Foundations in weathered mudstone may be designed based on a presumed bearing value 

of around 500kN/m2.  Foundations in siltstone may be designed based on a presumed 
bearing value of around 1000kN/m2.

6. Due to excessive amounts of vegetation on the slope, toe movement was difficult to 
determine, however, the nature of the failure would suggest the toe of movement to be 
around 1 – 2m below the carriageway level.  

7. Sequence of strata comprised road construction materials overlying coarse soils (sandy 
gravel), overlying weathered mudstone and siltstone bedrock.

8. Laboratory analysis recorded a pH value of 5.5, a soluble SO4  content of 0.05% and total 
sulphur content of 0.02%.

9. Below the coarse soil weathered mudstone between depths of 0.4m and 4.0m – described 
at worse as extremely weak and at best, very weak mudstone, locally silty and thinly 
laminated.

10. Siltstone bedrock was encountered at depths of 4.0m and also 3.0m (dependant on the 
borehole number).



GEOTECHNICAL ASSESSMENT AND RECOMMENDATIONS SUMMARY

Ground movement has occurred along the length of Ashworth Road which has resulted in the 
cracking and movement of the carriageway, misalignment of the kerb lines, leaning of the fencing 
and loss of ground below the downslope side of the road.  This means that remedial work to prevent 
further movement is required.  Feasibility/Options for a retaining design must now be investigated 
by RBC Bridges and Structures Team.  It is anticipated that the foundations for the retaining 
structure should be within the weathered mudstone (bearing value of 500kN/m2) or siltstone 
bedrock (bearing value 1000kN/m2).  

On Monday, 11th December, 3 trial holes were excavated approx. 3m into the slip and 8 trial holes to 
the South East of the slip (where further movement has also been observed) to determine the 
location of the toe of the movement.  The hand dug trial holes could not confirm the level of the 
siltstone or the toe of the slip.  Continuation of the trial holes was carried out using a small excavator 
and sound siltstone was encountered at 3.3m and at 3.4 m below the carriageway surface. 

The bedrock encountered at this depth appears to be below the toe of the slip and to be a sound 
material to begin construction off. 

Chemical testing of the recovered cores indicated a high sulphate content. Based on these findings 
the buried concrete in the retaining structure will be designed using sulphate resistant concrete.

OPTIONS FOR DESIGN BRIEF BASED ON SITE INVESTIGATION FINDINGS AND INTERPRETIVE REPORT

Based on the findings of the site investigations and the interpretive report, 4 options have been 
identified. Each of the options will include the following:-

 All concrete designs must be sulphate resistant due to the ground conditions.  
 A comprehensive drainage system along this length of Ashworth Road. (250m length in total)
 Resurfacing of the carriageway affected by the reconstruction works including the area to 

the south of the landslide.
 Remedial works to the field adjacent to Ashworth Road exhibiting cracking and depression. 
 There is a large embankment on the opposite side of the carriageway; this will be 

investigated prior to the main works commencing to determine if temporary support is 
required during the construction process or whether the embankment has sufficient self-
support.

 Reduction in the carriageway from 5m to 3.5m in order to move traffic loading away from 
the edge of the embankment. Priority would be given to vehicles travelling up Ashworth 
Road (appropriate signage would be required).

 Inclusion for vehicle and pedestrian barriers along the steepest length of the embankment

OPTION 1: GABION RETAINING WALL 

Ground to be excavated to depth of 3.5m (approx. level of siltstone from report/investigation).  
Gabion baskets sized, 1.0mx2.0mx1.0m to be used and filled with 100-150mm sized granite stone. 
The wire mesh of the gabion baskets will be 5.0mm thickness to maximise the life expectancy of the 
structure.



The gabion baskets have to be hand filled to avoid damaging the wire mesh baskets and will be built 
up in front of the carriageway/slip as a retaining structure.  In order to provide support to the 
embankment on either side of the landslip it is proposed that the length of the gabion wall is 50m.  

Bulk excavation works will be required to reach the firm siltstone which will be used as a foundation 
for the wall. Structural fill will be placed behind the gabion baskets and compacted in layers to 
create the formation onto which the carriageway can be constructed.

Design Life of Structure: 60 Years

Estimated Construction Period 35 weeks

Total Estimated Cost: £420,738.61  

Positives: This proposal has the lowest initial costs. Using gabions provides a stone faced type 
finish to the structure.

Negatives: Design life is 60 years, major repairs/replacement may be required after this. As the 
gabions require hand filling on site the length of time the construction works are on site will be 
prolonged.

OPTION 2: REGRADING OF THE CARRIAGEWAY WITH MINI PILES

Ground to be excavated to a depth below the location of the slip plane to ensure the mini piling rig 
isn’t sited on the slip plane when installing the mini piles. 

Mini piles (assumed based upon previous designs: 150mm diameter and 1/m2, total length 6m) to 
be cored to a depth of 3M into the siltstone bedrock.   A 500mm sulphate resistant concrete slab will 
be constructed and supported on the mini piles. Carriageway construction founded upon the 
concrete slab.

Design Life of Structure: 120 Years

Estimated Construction Period 35 weeks

Total Estimated Cost: £476,543.27  

Positives: This proposal has potentially the lowest impact on the existing area, with the majority 
of the excavated material being re-used within the works and the finished scheme will look similar 
to how the hillside looked before the slide.

Negatives: This is the most expensive solution, mainly due to designing out the risks associated 
with siting a piling rig on a slip plane whilst coring into the ground for the piles. A longer estimated 
construction period.  

OPTION 3:  SULPHATE RESISTENT PRE CAST CONCRETE BLOCKS WITH STRUCTURAL FILL 

Ground to be excavated to depth of 3 - 4M (approx. level of siltstone from report/investigation).  
Specialised sulphate resistant pre-cast concrete blocks (1.2m x 0.6m x 0.45m approx.) would form 



the retaining structure and would be built up to carriageway and sub base level.  6N structural fill 
would be used behind the concrete blocks.

Design Life of Structure: 120 Years

Estimated Construction Period 25 weeks

Total Estimated Cost: £431,441.86  

Positives: This proposal is the least expensive when design life of the structure is considered. It 
allows the retaining wall to be constructed relatively in a shorter time on site than the other 
proposals.

Negatives: Upon completion the concrete wall will be left exposed on the embankment. 

Option 4: SULPHATE RESISTENT PRE CAST CONCRETE BLOCKS WITH STRUCTURAL FILL WITH 
MASONRY FACING

Ground to be excavated to depth of 3 – 4m (approx. level of siltstone from report/investigation).  
Specialised sulphate resistant pre-cast concrete blocks (1.2m x 0.6m x 0.45m approx.) would form 
the retaining structure and would be built up to carriageway and sub base level.  6N structural fill 
would be used behind the concrete blocks. Masonry facing to be included to the face of the exposed 
concrete wall.

Design Life of Structure: 120 Years

Estimated Construction Period 30 weeks

Total Estimated Cost: £473,242.86  

Positives: This proposal would provide the most aesthetically pleasing solution. It remains less 
expensive than the mini pile option and with double the design life of the gabion option. The 
estimated construction period on site remains lower than the other two options considered.

Negatives: Costs. 

RECOMMENDTIONS 

It is recommended that consideration be given to approving the pre-cast concrete block (Option 3) 
retaining wall proposal. This offers a long term solution that designs out foreseeable construction 
risks. This solution offers a shorter construction period allowing Ashworth Road to be re-opened as 
quickly as possible.

Ideally Option 4 with the masonry facing would be preferable, however this increases the estimated 
costs by £41,800 and budget constraints may mean this is not achievable.
 


