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1.0 Synopsis 

An investigation has been carried out at 159 - 161 Iverson Road in West Hampstead on 
the instructions of Formation Homes (London) Ltd. 
 
The purpose of the investigation was to determine the ground conditions and to provide 
advice on geotechnical matters for the proposed mixed use redevelopment of the site. 
 
One boreholes and four windowless sampler holes were completed to determine the 
ground conditions, supported by a programme of in situ and laboratory testing. 
 
The ground conditions revealed by the investigation comprised Made Ground overlying 
London Clay. It is expected that piled foundations will be required for the proposed 
works; whilst contamination results found an excess of one contaminant which will 
require a cover system to be utilised within the garden and landscaped areas. 

2.0 Site Description 

The site comprises the existing Iverson Tyres site. This consists of a single storey 
building at the rear of the site with adjacent portacabon, with rough hardstanding at the 
front. There is a small overgrown area to the rear north east of the main building, 
although no access to this area was possible during our works. The general layout of 
the site is shown at Figure 1 of Appendix D.  
 
The site is located within a mixed retail and residential environment. 
 
Small areas of isolated light staining was noted on the surfacing. 

3.0 Development Proposals 

It is proposed to demolish all building on site and build a 19 unit multi storey blocks 
covering the majority of the site, although an area of landscaping is to be provided to 
the east of the main building as shown at Figure 2. Loading are not yet know but are 
expected to be moderate and too be carried on pile foundations. 

4.0 Geology 

Published records of the British Geological Survey indicate the site to lie on London 
Clay. 

5.0 Field Work 

The extent of the field work was specified by the Client and comprised one light 
percussive borehole to 20m depth. This was supplemented by four windowless sampler 
holes to 3m depth to give a more detailed assessment of near surface soils. 
 
Representative soil samples were recovered from the borehole pits for subsequent 
laboratory examination and testing; whilst Standard Penetration Tests (SPT) were 
carried out as appropriate.  Details of the strata encountered are provided on the 
Borehole Record at Appendix A; together with particulars of the samples recovered, 
groundwater observations and SPT results. The profile of SPT with depth is also 
presented at Figure 3 of Appendix D. 
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6.0 Laboratory Testing 

The following laboratory tests were conducted on samples recovered during the field 
work:- 
 

 Natural moisture content: to assess the in situ condition of the soil. 

 Liquid and Plastic Limits: to classify cohesive soil into behavioural groups 

 Unconsolidated undrained triaxial compression: to determine the shear strength 
of cohesive material and thus to assess its load bearing capacity. 

 Soluble sulphate concentration and pH value: for the specification of buried 
concrete. 

 

 Contamination: chemical analyses to detect the presence of common 
contaminants:- 

 Metals and semi - metals:  

 Arsenic 

 Cadmium 

 Chromium 

 Lead 

 Mercury 

 Selenium 

 Copper 

 Nickel 

 Zinc 
 
Organic compounds 
Total monohydric phenols 
Total petroleum hydrocarbons - TPH 
Speciated polyaromatic hydrocarbons - PAH 
Others 
Asbestos 
 
Results of these tests are presented at Appendix B. The variation of shear strength with 
depth is also shown at Figure 4 of Appendix D. 

7.0 Ground Conditions 

7.1 Stratigraphy 

The stratigraphy of the site as revealed by the boreholes is described in detail at 
Appendix A and in general terms hereafter. 

7.1.1 Made Ground 

Made Ground was encountered in all exploratory holes and to a maximum of 2m depth 
in the percussive borehole.  
 
Beneath the hardstanding it generally comprised a brick rubble with some ashy pockets 
overlying a brown and occasional grey green sandy clay with various man made 
detritus. 
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7.1.2 London Clay 

London Clay was proved in all boreholes beneath the Made Ground and was proved to 
the limit of investigation. It was principally found to be a fissured dark grey clay which is 
consistent with the un-weathered portion of the London Clay.  A layer of brown clay with 
grey mottling and orange brown sandy silt pockets was encountered initially and 
represents the upper weathered portion. 
 
Triaxial testing will show it being in a firm to stiff condition, which confirmed the visual 
assessment. 

7.2 Ground Water 

No groundwater was only during boring, however the speed of drilling and the low 
permeability of the London Clay may have masked any inflows. 
 
Details of all groundwater observations are provided on the Borehole Records at 
Appendix A. 

8.0 Discussion 

8.1 General 

The site has already carried development and it is therefore probable that pockets of 
Made Ground may exist locally; perhaps deeper, of different character or associated 
with underground construction; even though not detected during this investigation. 
 
The thickness of the Made Ground and the expected column loads are such that piled 
foundations are expected to be utilised. 

8.2 Piled Foundations 

Either driven or bored piles would be suitable in the ground conditions found at this site.  
However, compared with bored piling, construction of driven piles generates greater 
noise and vibration which is unlikely to be acceptable in this environment.  In particular, 
high levels of ground - borne vibrations could damage nearby structures.  Consideration 
of the various advantages and disadvantages of the different pile types suggests CFA 
piles to be preferred. They avoid many of the installation difficulties that would 
otherwise be experienced; particularly the need for casing and control of water. 
Parameters for their preliminary design are provided in Tables 1 and 2. 
 

 Table 1: Design parameters for bored piles - Shaft friction 

Stratum Depth, m Ultimate unit shaft friction 

 

All material 

London Clay
 

 

0.0 - 2.0 

2.0 - 20.0 

 

Ignore 

Increases linearly from 20 to 75 kPa 

 
Table 1 has been derived in conjunction with an adhesion factor of 0.6 in the London 
Clay.  
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 Table 2: Design parameters for bored piles - End bearing capacity 

Stratum Depth, m Ultimate unit end bearing capacity 

  

London Clay
 

 

10.0 - 20.0 

 

Increases linearly from 655 to 1080 kPa
 

 
A factor of safety must be applied to derive the allowable working load from the ultimate 
values obtained from Tables 1 and 2.  An overall value of 2.5 is commonly employed in 
compression. 
 
Working pile load tests could be carried out to verify the chosen FoS on a development 
of this scale. This could result in a lower factor of safety than 2.5 which could result in 
significant cost savings. The actual factor of safety will be dependent upon the 
knowledge and experience of the chosen pilling contractor and agreement with relevant 
parties, but is generally in the order of 2.25. 
 
Tables 1 and 2 predict that a CFA pile of 4500 mm diameter, bored to 18m depth, will 
have an allowable load capacity of some 460 kN required under an overall factor of 
safety of 2.5. 
 
Table 3 provides preliminary load capacity for bored piles in compression under a factor 
of safety (FoS) of 2.5 for various pile diameters. 

 

Table 3: Pile diameters and capacities for bored piles (FoS of 2.5) 
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The actual load capacity achieved in practice depends upon the precise installation 
procedures.  Advice should therefore be sought from specialist contractors to verify the 
load capacity and settlement characteristics of their particular piles in the ground 
conditions revealed by this investigation.  In any event, it is recommended that the 
chosen pile configuration be confirmed by preliminary load tests conducted before 
installation of the contract piles in order to take advantage of minimum FoS and thus 
minimum cost. 

8.3 Ground Floor Slabs 

The previously mentioned thickness and variability of the Made Ground is such that 
suspended ground floor construction should be adopted. 

8.4 Excavations 

8.4.1 Stability 

Made Ground is inherently variable in both composition and compaction and should 
thus be regarded as unstable. It is recommended that all excavations should be 
supported at all times. This is especially important for the safety of personnel when 
required to work in or close to excavations.   
 
It should be ensured that support is always provided to adjacent structures and that 
temporary works are sufficient to resist the additional lateral earth pressure from the 
structures without significant deformation. 
 
It is expected that shallow excavations should remain sensibly dry. 

8.5 Contamination 

Contaminant testing was undertaken on selected soil samples and the results 
compared with the limited number of CLEA[1] Soil Guideline Values (SGVs) for 
residential land use that have been published to date.  Where not available from that 
source, reference has also been made to the LQM CIEH Generic Assessment 
Criteria[2]. Appropriate trigger levels are given within the results at Appendix B. All 
results for metals and semi metals are below the relevant trigger concentrations. 
 
There is no trigger presently available for lead, but the results are at worst less than half 
the previous trigger of 450mg/kg and are thus not expected to prejudice the 
development. In addition the results are below the value of 276mg/kg provided in the 
AtRiskSoil database produced by Atkins. 
 
The results of the TPH analysis found levels to be below detection limits or at very low 
concentrations and are thus not expected to prejudice the development.  
 
Elevated level of PAH’s have been found for the vigorous carcinogen Benzo (a) pyrene 
[B(a)P] which was found to be above the trigger concentration of 0.83mg/kg in all 
samples.  
 
Based on the above it is considered that where in areas of hardstanding or below 
building footprints, contaminants can remain in situ as the pathway in a source - 
pathway - receptor model will be blocked. 
 
Due to the elevated levels of PAH it is recommended where in areas of soft landscaping 
or gardens; a cover system is provided as an appropriate remedial option. This should 
be constructed in accordance the BRE Cover Systems for Land Regeneration [3].  
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Based on the recorded concentrations of B(a)P at the site, covered by imported clean 
material and assuming a mixing zone thickness of 600mm, a cover thickness of 527mm 
should be utilised with a minimum of 176mm of the overall cover comprising a topsoil 
layer. A geotextile barrier should be utilised at the base of the cover layer to discourage 
excavation below that level. It should be ensured that a maximum concentration of 
0.6mg/kg of B(a)P should be present within the imported materials.  
 
Validation testing of the soil to be imported should be undertaken at a rate of one 
sample per garden area or equivalent to ensure suitable imported material is used. In 
addition the thickness of the imported material should be verified. 
 
No asbestos was detected. 

8.6 Buried Concrete 

Laboratory tests yielded a maximum soluble sulphate concentration of 0.92g/l which 
give a Design Sulphate Class[4] of DS-2. 
 
The soil was found to be slightly alkaline and the groundwater conditions are 
considered mobile. The aggressive chemical environment for concrete, ACEC, is 
therefore classed as AC-2. 
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PROCEDURAL NOTES for GROUND INVESTIGATIONS 
 
 

General 
 
 
This report is based upon data obtained from field descriptions of the strata and examination of the 
samples by an engineer, together with the results of in situ and laboratory tests as appropriate. 
Responsibility cannot be accepted for variations in ground conditions between and around any of the 
exploratory points that is not revealed by the data. Whilst the report may offer an opinion on the ground 
conditions between exploratory points and below the depth of investigation, this is for guidance only and 
no liability is accepted for its accuracy. 
 

Drilling procedure 
 
Boring by light cable percussion drilling allows the ground conditions to be reasonably well established. 
However, a certain amount of disturbance is inevitable and some mixing of soils can occur. 
 

Sampling procedure 
 
"Undisturbed" samples of predominantly cohesive soils are taken with a 100mm diameter open tube 
sampler, generally in accordance with BS 5930: 1999. 
 
Where appropriate, or where an undisturbed sample is unsuccessful, disturbed samples are recovered 
and sealed into polythene bags. 
 
Groundwater samples are taken when water is encountered in sufficient quantity. 
 

Standard penetration tests 

 
The test is conducted generally in accordance with BS 1377: Part 9: 1990. The sampler tube is subject to 
a seating drive of 150mm into the soil at the base of the borehole. Results are given on the Borehole 
Records as the number of blows required to drive the sampler tube a further 300mm and this is known as 
the “N” value. Where the driving resistance is such that full penetration is not achieved, the test is 
generally terminated after 50 blows and the actual distance penetrated is recorded. 
 

Groundwater 
 
Groundwater observations necessarily reflect the conditions encountered at the time of the exploratory 
work. Long term monitoring of standpipes is usually required to establish an equilibrium water level since 
the normal rate of boring is too fast to permit steady state conditions to be achieved. 
 
Groundwater levels are subject to variations caused by changes in drainage conditions and seasonal 
climatic changes. 
 
Water may necessarily be added to advance the bore whilst casing may be required to maintain an open 
hole. These can both mask subsequent groundwater observations and are therefore noted on the 
individual Borehole Record. 
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