
 
 
 
 
REF: 2520/PB/CARepLet/mjs 
 
Georgi Billington 
By email 
georgi@eco-readymix.co.uk 
 

12th October 2022 
 
Dear Georgi, 
 
HILLCROFT, PENTRE BYCHAN: FOUNDATION DESIGN   
 
1.0 Introduction 

In May 2021 GroundSolve Ltd (GSL) issued a report on mining issues at the above site in 
Pentre Bychan, which related to an old mine shaft on site that had been capped in 2001. 

However, on consultation by the Local Planning Authority (LPA) with the Coal Authority 
(CA) the application has been refused.  

The main reason stated, being that the shaft potentially affected the proposed development, 
despite it being capped with a 6m by 6m reinforced concrete cap. 

The GSL report recommended that to address any residual risk presented by the shaft that the 
house be piled to ensure that should any shaft collapse occur then the property would be 
unaffected long enough to enable any remedial works to be undertaken. 

The reason for the planning refusal apparently being the lack of any foundation design 
submitted with the planning application.  

This report presents the initial scheme design for the house foundations, it should be read in 
conjunction with the Mining Investigation, which has been presented in Appendix A for ease 
of reference. 

2.0 Proposed Development 
 
It is proposed to construct a detached bungalow on site, with the proposed layout presented in 
Figure 1 below, which also shows the location of the shaft cap. 
 
The foundation loads are not known at this stage, but based on experience are unlikely to 
exceed 50kN/m run, with floor slabs load not exceeding 5kN/m².  
 
 
 

Unit 1 Charter Court, 
Well House Barns, 

Chester Road, Bretton, 
Flintshire, CH4 0DH 

Tel: 01244 661361 
Mob: 07977 218184 

Email: mikescott@groundsolve.com 
 

GroundSolve Ltd 
Consulting Geotechnical, Engineering Geology and Environmental Engineers. 

 
Registered Office: Unit 1 Charter Court, Well House Barns, Chester Road, Bretton, Flintshire CH4 0DH 

Company Registration: 5129487 

 



 
Figure 1 Location of Proposed House and Shaft Cap 
 
3.0 Ground Conditions 
 
The site investigations confirmed up to 2.10m of made ground, overlying glacial till/ glacial 
deposits, with bedrock proved at a depth of around 11m by dynamic probing between the 
property and the shaft.  
 
A cross section through the site showing the ground conditions in relation to the location of 
the shaft and the proposed property is presented below in Figure 2.  
 



 
Figure 2 Cross Section through the site 
 
Made Ground 
The made ground comprised silty topsoil overlying firm, grey, gravelly, silty clay, with 
pockets of brown sand and black gravel, with ash, coal slate and clinker.  
 
SPT ’N’ values in the made ground ranged between 0 and 28, giving a very loose to dense 
consistency. 
 
Glacial Till 
The glacial till was described as firm to stiff, brown, slightly gravelly, sandy clay, with 
occasional cobbles of sandstone and pockets of coarse brown sand, with the gravel being fine 
to coarse, with traces of coal. 
 
SPT ‘N’ values in the glacial till ranged between 9 and 20, giving a firm to stiff consistency. 
 
Glacial Deposits 
Glacial deposits were encountered in WS01 and WS02, and were described as brown, slightly 
gravelly, coarse sand.  
 
SPT ‘N’ values in the glacial deposits ranged between 15 and 16, giving a medium dense 
consistency. 
 
Groundwater 
Wet strata were observed between 3.00 to 3.50m in boreholes WS01 to WS04, which was 
considered to be a perched water table within the low permeability glacial till. 
 
 



4.0   Foundations 
When assessing a safe distance from a shaft the CIRIA guidance is typically followed, which 
assumes a 45º failure envelope through the overburden from bedrock, see Figure 2. This reveals 
that the 45° line from bedrock intersects the edge of the property at a depth of 6m.  
 
However, this is considered to be onerous, and it is common practice to use the following 
equation to calculate the angle of repose should a collapse occur. 
 
Angle of repose = 45 + Ø 
     2 
 
A reasonably conservative Ø’ value for a firm to stiff clay would be 30°, which then gives an 
angle of repose of 60° which then reduces the influence on the property to 2m, from 6m. 
 
Since the site is underlain by a considerable thickness of made ground conventional spread 
foundations were discounted, and the Mining Investigation recommended piled foundations 
for the development. 
 
To satisfy the Coal Authority any foundation solution will have to avoid surcharging the top of 
the shaft cap. This would mean that piled foundations closest to the shaft would be required to 
be taken down to the underlying bedrock at depths of around 11m, reinforced concrete ground 
beams would then be required to span between the piles. 
 
It is recommended that the pile design be extended to construct a contiguous bored pile wall 
along the western gable end to protect the property from any future shaft collapse. 
 
To enable a robust design to be undertaken, it is recommended that bored pile wall be 
constructed, which can be reinforced full height. This then allows the wall to cantilever above 
the 45° line in the event of any collapse, which will protect the property. The wall also being 
tied back by linking to piles at the rear of the property by the reinforced ground beam.  
 
The floor slab can then be designed as suspended using beam and block construction. Figure 3 
which is attached shows the proposed location of the contiguous bored pile wall, and also the 
capping beam linking all of the external foundations. Internal foundations have not been 
indicated at this stage.  
 
Conventional bored piles, Contiguous Flight Auger (CFA) or Segmental Flight Auger (SFA) 
piles, are considered the most appropriate piles, as they will allow sufficient reinforcement to 
be installed in the pile, so that they can be designed to cantilever in the event of any future 
collapse. At this stage, it is envisaged that a 450mm diameter pile will be required. 
 
It is recommended that a borehole be drilled to bedrock to assist with detailed pile and wall 
design.  
 
 
 
 
 
 
 



We trust this is satisfactory, should you have any queries please call Mike Scott on 01244 
661361. 
 
Yours sincerely, 
 

 
 
M J Scott  
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APPENDIX A 

 Mining Investigation 
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