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1. INTRODUCTION 

It is proposed to undertake structural modifications to the existing property at 51 Calthorpe 

Street, London (Drawing 15.116/Phs2/01). 

Following a ground investigation carried out by A F Howland Associates Limited (AFHA) 

that provided an assessment of the potential contamination aspects at the site (AFHA, 2015), 

a second phase investigation was undertaken to provide information on the geotechnical 

parameters needed for design purposes by Create Consulting Engineers Limited, Engineer for 

the project, and to provide data to address certain conditions attached to the planning consent 

for the proposal.   

This report provides the factual details of the fieldwork and laboratory testing undertaken 

during the second phase investigation, and discusses the findings with respect to issues raised 

by the local planning authority and the design requirements of the Engineer. 
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2. FIELDWORK 

The fieldwork related to the second phase of investigation was carried out on 16, 17, 19, 20 

and 23 November 2015.  No work was undertaken on 18 November at the instruction of the 

Client. 

The fieldwork comprised two boreholes, referenced BH102 and BH103, undertaken by a 

demountable cable percussive rig and three hand dug trial pits, referenced TP101 to TP103. 

The exploratory holes were set out in general accordance with the requirements of the 

Engineer, as shown approximately on Drawing 15.116/Phs2/02.  The National Grid reference 

of the positions, and the elevation relative to Ordnance Datum, were measured using a 

Hemisphere S320 VRS GPS (RTK) system by AFHA. 

A cable avoidance tool (CAT) was used to sweep the location and the immediate surrounding 

area to locate any potential underground services and the position adjusted as necessary.  

Also, at the borehole locations a starter pit was excavated by hand to a depth of 1.20 m to 

provide direct inspection for services or obstructions. 

Sampling and in situ testing were carried out in general accordance with the 

recommendations of BS EN1997-2:2007 Eurocode 7 and its UK National Annex supported 

by BS 5930:2015 (BSI, 2015a), and as specified by the Engineer.  Open tube drive samples 

(U100) were taken in cohesive materials to allow laboratory testing of undisturbed material.  

Further disturbed samples were taken for laboratory testing and to allow later inspection of 

the materials encountered and facilitate accurate logging. 

Standard penetration tests (SPT) were carried out using a split barrel sampler or a solid cone, 

as appropriate, to obtain complementary strength information in cohesive material and made 

ground, and to assess the condition of granular strata.  The N value was taken as the number 

of blows for 300 mm of penetration, following a seating drive of 150 mm or 25 blows. 

Borehole BH103 was sited at ground level on the frontage of the property and BH102 in a 

light well/access way to the rear and on the west side of the property.  They were taken to a 

maximum depth of 20 m, albeit that BH103 was extended then to 22.25 m by continuous 
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standard penetration tests following further advancement by boring techniques not being 

possible. 

The boreholes were monitored for groundwater ingress during advance.  Upon encountering 

inflow, drilling was temporarily stopped to allow the level to stabilise, recording the water 

level at five minute intervals for a period of twenty minutes. Samples of groundwater were 

also taken for possible laboratory analysis. 

However, groundwater observations are affected by the permeability of the ground, the rate 

of progress of the hole and the boring technique in operation.  The general procedures used 

do not allow precise measurements of the groundwater conditions, but give only a general 

guide to the overall situation.  Fluctuations in any groundwater table can also occur as a 

result of seasonal or climatic effects, as well as other outside influences. 

To allow a longer term assessment of the groundwater condition, a standpipe piezometer was 

installed in each of the boreholes.  These comprised a slotted uPVC access tube, surrounded 

by a granular filter, and sealed at the top by bentonite.  Both AFHA and the Engineer returned 

to site to carry out subsequent groundwater monitoring. 

The trial pits, were located adjacent to the property walls and were excavated by hand to a 

depth adequate to expose the foundation at each location. Samples were taken from the trial 

pits for subsequent logging.   

TP101 and TP102 were located in the light well that was adjacent to No 49 Calthorpe Street.  

TP01 was excavated along the front elevation of No 51 Calthorpe Street and TP102 adjacent 

to the party wall with No 49.   TP03 was excavated inside the basement of No 51 adjacent to 

the party wall with No 49 and a pillar of structural interest to the Engineer. 

Details of the strata encountered, the sampling, in situ and laboratory testing are shown on 

records appended to this report. 

For ease of reference, the borehole from the previous investigation (AFHA, 2015), and a 

window sample probe hole carried out by others (HGE, 2013) are appended. 
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3. LABORATORY TESTING 

3.1 GENERAL 

Subsequent to the fieldwork a programme of laboratory testing was carried out to provide 

additional quantitative data on the materials encountered.  The tests were completed in 

accordance with the procedures laid down in BS1377: 1990 unless stated otherwise and 

consisted of: 

- Natural moisture content 
- Atterberg limits 
- Particle size distribution 
- Undrained shear strength in triaxial compression without measurement of pore 

pressure 
- One dimensional consolidation 
- Sulphate content and pH value 
- Total sulphur 
 
 

3.2 TEST PROCEDURES 

3.2.1 Natural Moisture Content 

The natural moisture content is determined according to BS1377: Part 2: 1990: clause 3.2.  

This represents the mass of moisture content retained by the soil in its natural state as a 

percentage of its dry mass.  For organic soils and peats care should be taken to avoid heating 

the sample above 50°C to prevent irreversible physical changes to the material. 

3.2.2 Atterberg Limits 

The Atterberg limits are determined in the laboratory by the procedures given in BS1377: 

Part 2: 1990.  The liquid limit (LL) is the moisture content of the soil at the point that its 

behaviour passes from that of a plastic solid to that of a liquid.  The test procedure given as 

clause 4.4 was used based on the cone penetrometer in which the penetration of a free-fall 

cone into moistened and cured samples of the soil is measured.  The plastic limit (PL) is the 

moisture content of the soil at the point that its behaviour passes from a plastic solid to a 

brittle solid.  This point is measured according to clause 5.3 and is the point at which a thread 

of the soil rolled to 3 mm diameter begins to crumble. 
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Together the Atterberg limits can be used to define the plastic range of the soil.  The plasticity 

index (PI) is the difference between the liquid and plastic limit and is broadly correlated to 

the engineering behaviour of the soil.  When used with the natural moisture content of the 

soil they can also give an indication of its in situ condition. 

3.2.3 Particle Size Distribution 

A quantitative assessment of the particle size distribution of the soil down to the fine grained 

sand size is made according to BS 1377: Part 2: 1990: clause 9.  In this the percentage of 

certain sized fractions of the soil are found by determining the weight retained on a variety of 

sieve sizes through which the material is allowed to pass.  The combined silt and clay fraction 

is determined by the difference between the sum of the retained weights and the original 

sample weight.  Variations of the test procedure allow the silt and clay fraction to be removed 

from the coarser fraction by wet sieving during which the fine material is washed from the 

surface of the coarser material. 

3.2.4 Determination of the Undrained Shear Strength in Triaxial Compression without 

measurement of Pore Pressure 

The undrained shear strength of the soil was measured, as stated in BS 1377: Part 7: 1990: 

clause 8, by axial compression of 100mm diameter cylindrical specimens cut from U100 

undisturbed samples.  The nature of the test is such that no change in moisture content of the 

specimen is allowed during shear. 

The theory of behaviour of saturated clay materials in undrained shear failure gives that the 

strength will not be influenced by the confining pressure such that the measured angle of 

internal friction for the material will apparently be equal to zero.  Experience has shown that 

this is true only for samples of unweathered heavily overconsolidated pure clays.  Where the 

material is weathered or it contains a significant granular content a plastic rather than a brittle 

failure develops which produces a strain hardening during shear.  In this situation measurable 

apparent undrained angle of internal friction is produced.  A similar situation develops in 

partially saturated materials.  The test results are also influenced by sample variation, and in 

particular the presence of natural fissures or inclusions within the sample. 

The use of large diameter specimens is preferred as this compensates for the scale effects of 

random features in smaller specimens.  One of two tests are carried out according to the soil 
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characteristic.  Unweathered specimens of heavily overconsolidated clays which have a 

brittle failure in shear are tested in a single stage.  The confining pressure is taken as the total 

overburden pressure of the sample in situ.  It is then failed by axial compression and the 

measured deviator stress reported as the apparent undrained cohesion.  Specimens of 

weathered clay or the clays with granular contents are tested in a multistage manner 

according to BS 1377: Part 7: 1990: clause 9. 

The test procedure is similar to the single stage but at the point that failure begins the 

confining pressure is increased and the specimen compressed for a further 2% of vertical 

strain at which point the confining pressure is again increased and held for a further 2% 

strain.  The deviator stresses at each of the confining pressures are used to plot the Mohr 

envelope and the apparent undrained cohesion and if appropriate the undrained angle of 

internal friction. 

3.2.5 One Dimensional Consolidation Test 

This determines the rate and magnitude of the consolidation of a saturated specimen of the 

soil in the form of a disc, confined laterally and subjected to a vertical axial pressure and 

which is allowed to drain freely from the top and bottom surfaces.  The procedure is carried 

out according to BS 1377: Part 5: 1990: clause 3.5 in which the total load is applied 

incrementally. 

In this instance the loading sequence was modified to provide a measure of the response of 

the soil to reduction and re-application of the vertical load. 

3.2.6 Sulphate Content and pH Value 

In order to aid the evaluation of any aggressive tendency of the subsoil or groundwater to 

buried concrete the pH and soluble sulphate of a number of samples were determined using 

in-house procedures based on British Standard methods.  The pH of a groundwater sample, or 

a soil suspension was determined electrometrically according to BS 1377: Part 3: 1990: 

clause 9.5.  The water soluble sulphate content was undertaken using a procedure based on 

BS 1377: Part 3: 1990: clause 5.5 in which the sulphate is analysed by ICP-OES in a distilled 

water filtrate from the soil or a groundwater sample.  The total sulphate of a soil was 

measured on a filtrate following digestion of the soil by 10% hydrochloric acid. 
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3.2.7 Total Sulphur Content 

To aid the evaluation of aggressive tendency of the subsoil to buried concrete as a result of its 

pyritic potential, the total potential sulphate content can be determined from the relationship 

between the total (acid soluble) sulphate content and the amount of total sulphur present.  The 

total sulphur content is determined by a laboratory in-house method based on the Methods for 

the Examination of Waters and Associated Materials (Environment Agency, 2006).  

A dried portion of the soil is extracted at 115 °C for 75 minutes using 100% aqua regia and 

potassium bromate/bromide oxidizing mixture.  The principle of this digest is to oxidize all 

sulphur to sulphate, and use the aqua regia acid mixture to digest the sample.  The resultant 

digest solution is then filtered and analysed by ICP-OES.  The results are expressed as % S, 

and include water soluble and acid soluble sulphates and total reduced sulphur, as well as 

insoluble sulphates and organic sulphur. 
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4. DISCUSSION AND ENGINEERING INTERPRETATION 

4.1 GENERAL 

The purpose of the further investigation was to satisfy certain conditions attached to the 

planning consent for a change of use for the existing building from offices to 17 number flats, 

to include an additional storey, the incorporation of a mezzanine floor and the excavation of a 

lower basement.  

The particular conditions to be addressed required: 

 confirmation of the order of strata below ground level.  In particular, to relate to an 
apparent discrepancy between mapped regional geology and the previous borehole 
record1; 

 confirmation of the direction of groundwater flow and how the basement would effect 
this considering that the neighbouring property also has a deep basement; 

 to confirm the possible influence of  a scour feature of the former River Fleet; and to  

 confirm foundation depth and type of the neighbouring property. 
 

In addition, the investigation was required to allow the determination of certain design 

parameters to assist the Engineer with the structural design of the scheme.  These included: 

 Stratum thicknesses; 

 Bulk weight of each stratum; 

 Stratum type : 

o Cohesive/Cohesionless; 

o Normal/Over consolidated; 

o Drained/Undrained; 

 Coefficient of earth pressure at rest, Ko; 

 Soil friction angle; 

 Cohesion : 

o Drained; 

o Undrained; 

 Young’s modulus; 

 Poisson ratio; and 

 Water table elevation. 

                                                 
1 BH01 reported by AFHA, 2015 
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It is understood that the design concept was for the basement to form a watertight mini-piled 

(secant piled) retaining wall box in which a two storey basement could be excavated whilst 

keeping water out (assuming that the basement excavation level was within or very close to 

the ground water table level).  However, the findings indicated the presence of a thick layer 

of made ground and sand/gravels to be present which was at variance with an expected 

presence of the London Clay.  

The comments and recommendations contained in the report address the issues raised by the 

planning consent and the design requirements as understood, and are based on the data 

obtained from the site investigation.  Extrapolation between and to other parts of the site is 

considered within the light of the geological setting as interpreted, but no responsibility can 

be accepted for varying geological and geotechnical conditions from those on which the 

report is based.  It should be noted that the solutions discussed reflect the design proposals 

and information supplied at the time of reporting and must be subject to re-assessment if 

changes are made at a later date. 

4.2 GENERAL GEOLOGY 

The geology as mapped for the area by the British Geological Survey (BGS, 2016) indicated 

a solid geology at about the contact of the Lambeth Group and overlying London Clay 

Formation with the solid geology being overlain by superficial soils termed the Hackney 

Gravel Member (dwg 15.116/Phs2/03). 

The Lambeth Group is of Eocene Age and comprise the laterally contemporaneous beds of 

the Woolwich and Reading Formations which together comprise a variable sequence of very 

heavily overconsolidated clays and shelly clays, with occasional beds of limestone 

interbedded with sand and gravel units, generally becoming more sandy and gravelly towards 

the base.  These sediments are interpreted to have been deposited in a back lagoon 

environment, behind a marine bar, through which periodic marine incursions occurred; 

therefore the deposits are both laterally and vertically variable. 

The more easterly soils associated with the Woolwich Formation include a variety of 

lithologies, thought to have been laid down in a lagoon or estuarine environment.  Most 

widespread is an overconsolidated shelly clay, the 'Woolwich Shell Beds.'  The formation is 

also characterised by grey-brown and grey, thinly bedded, interlaminated sands, silts and 
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clays.  Other lithologies include ferruginous or lignitic sands (locally cemented by silica) and 

occasional beds of limestone. 

The more westerly Reading Formation predominantly comprises an overconsolidated 

multicoloured mottled clay, typically shades of red, brown and blue-grey, with subordinate 

silts and fine sands.  These sediments are believed to represent the deposits of an alluvial 

mudflat, subjected to subaerial exposure during dry periods.  The formation also contains 

beds of medium grained sand, which may include silica and iron concretions and are 

interpreted as the deposits of river channels crossing the mudflats. 

The London Clay Formation is a heavily overconsolidated clay of the Eocene Series.  It 

contains varying amounts of silt and fine sand, with silt generally more abundant at the base 

and the top of the formation.  In its unweathered state the London Clay is typically very stiff, 

fissured to a varying degree and dark grey or purplish grey in colour.  Beds of calcareous 

concretions, some of which are septarian, are found intermittently throughout the formation.  

Phosphatic and pyritic nodules also occur, selenite crystals are characteristic.  The clay 

weathers to brown and the more sandy beds to an orange-brown colour, deteriorating in 

consistency to firm or even soft. 

The London Clay is the most widespread of the Palaeogene deposits and is stratigraphically 

of significant thickness.  At the scale of most sites it is often regarded as homogeneous for 

much of this thickness with any variation generally related to the development of a 

weathering profile. 

Stratigraphically, the Harwich Formation exists at the base of the London Clay lying 

unconformably over the Lambeth Group and below the marine transgression marking the 

base of the London Clay Formation.  However, it is more evident in the northeast of the 

London Basin and East Anglia where it comprises a sequence of silty clays and sandy, clayey 

silts with subordinate locally glauconitic silts and sands. 

The Hackney Gravel Member is one of a series of river terrace deposits of the River 

Thames.  These were derived from the chalk and younger Eocene deposits during the 

Pleistocene and laid down while the river was flowing with a greater discharge than its does 

today.  Subsequent readjustment of the river level has left the deposits as terraces along its 

valley sides and as lag deposits along the floor of the present day valley and its tributaries.  
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They terrace deposits comprise flint sand and gravel, locally displaying vertical sorting.  

Some terraces may be capped by finer alluvium, but often this has been removed by later 

erosion.  Towards the edges of the terraces the material has often been reworked and 

transported so that it may be found draped over lower levels than those at which it was 

originally deposited. 

The particular morphology of the site and its geology is such that the natural sequence and 

expected stratigraphic levels have been prone to disturbance by particular periglacial 

processes, and also to fluvial scour.  The consequence being that the natural sequence can be 

disrupted and the materials weakened.  Also, it causes the over-lying superficial soils to 

extend to greater depths than the regional stratigraphy would suggest to be the case.  A 

particular incidence has been recorded in the vicinity of the site where published work 

suggests that the course of the former River Fleet probably crosses the site and that a 

substantial fluvial scour is present within the vicinity (Berry, 1979; Banks et al, 2015).  The 

work by Berry, which is based on the ground conditions encountered during the construction 

of a post office tunnel that lies below Calthorpe Street where it runs adjacent to the site, and 

to a number of boreholes in the vicinity, suggests a complex and variable sequence to be 

present at anything down to elevation of – 20 m OD2.  The removal of the London Clay by 

the scour action is evident by the elliptical shaped exposure of the underlying Lambeth Group 

in the vicinity of the site as shown on drawing 15.115/Phs2/03. 

4.3 SITE GEOLOGY 

The boreholes proved an overall similarity of sequence in that all the boreholes, including those 

from the earlier investigations showed made ground to be present to up to 8 m below road level 

and that this overlay over a sequence of natural materials.  However, the character and condition 

of the natural soils differed significantly both within and between boreholes (Dwg 

15.116/Phs2/04). 

The made ground comprised a variable sandy clay that contained gravel and occasional cobble 

size pieces of brick, flint, concrete, chalk, charcoal and slate.  Organic odours were noted 

locally below about 5 m depth.  The materials were assessed as very soft or soft and this was 

supported by in situ standard penetration testing that gave N-values that ranged between 2 and 

                                                 
2 See Appendix F of the report for pertinent extracts from Berry (1979) 
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10 with one anomalous higher value that is likely to have influenced by an obstruction (Dwg 

15.116/Phs2/05). 

The initial borehole, BH01 proved a natural cohesive deposit immediately below the made 

ground at a depth of 8.0 m (approx 10.2 mOD) from street level.  This consisted of dark brown 

clay; it was also organic and included rootlets.  At 8.4 m it became firm, brown and grey, and 

variably silty and sandy, and included sand partings.  Atterberg limits determinations indicated a 

clay of intermediate to high plasticity, with a plasticity index ranging between 17 and 25%.   A 

single undrained triaxial test result from an undisturbed sample gave an apparent cohesion 

value of 52 kNm-2, while the assessed strength was also confirmed by an N-value of 17. 

The clay gave way to granular deposits at 10.9 m that comprised brown slightly silty sand 

containing flint gravel.  Standard penetration tests indicated a medium dense condition, albeit 

that some blowing conditions developed during boring. 

At borehole BH103 from the current phase of investigation the natural sequence was broadly 

similar to that at BH01.  Initially, sandy gravelly clay was recorded to 9.5 m but which 

changed at about 9.0 m from a firm to a soft consistency.  Other than for a thin gravel band at 

9.5 m, this continued to about 12.0 m, albeit that it improved in consistency again to firm.  

The upper levels of the cohesive material were similarly organic to that found in BH01.  The 

presence of brick and ceramic material within the material at BH103 was interpreted to be 

due the action of drilling, rather than represent a locally deeper development of the made 

ground.  Testing of a sample of the clay suggested a soft condition, although the sample may 

have suffered some water softening during boring.  An Atterberg limit determination 

indicated a clay of intermediate plasticity with a plasticity index of 23% and as such 

suggested the material was comparable to that in BH01. 

At 12.0 m, the clay in BH103 gave way to granular material.  This extended to a depth of 

22.05 m.  However, the borehole was advanced only to 20.0 m with the findings below that 

being based on the results and recovery from continuous SPTs.  Therefore, the lower level 

data and interpretation should be treated with some caution.   Variation was also present 

within the granular sequence at BH103 with the upper and probable lower sections being 

dominated by the fine and medium sand fraction and an intermediate section by more coarse 

sandy gravel. 
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At BH102, the natural soils showed some initial similarity in that a sandy clay of 

intermediate plasticity was also present immediately below the made ground and proved to be 

in a soft to firm, improving to a firm condition, based on the results of an SPT and a single 

undrained triaxial compressive test. 

This initial clay was less thick in BH102 and although it gave way to a granular soil, this also 

was more thinly developed than was the case in BH01 and BH103. 

Below the granular material, a more persistent clay was proved to the base of BH102.  This 

was slightly silty, locally sandy in places and was initially of a firm to stiff consistency and 

became stiff with depth.  It was initially grey in colour and contained fine sand sized selenite 

crystals.  However, from a depth of 13.0 m, it became very stiff and mottled grey and brown 

with occasional red mottling, and an absence of selenite crystals.  Atterberg limit 

determinations of the upper grey clay showed this to be of high and very high plasticity and 

otherwise characteristic of that expected of the London Clay.  However, the mottling of the 

underlying clay was characteristic of that associated with the underlying Lambeth Group and 

it is possible that the borehole crossed the geological contact between the two.  If so, no 

evidence for the Harwich Formation was identified. 

4.4 GROUNDWATER 

At each borehole groundwater inflow took place as a sub-artesian strike on entering the 

granular soils below the made ground, although an earlier strike was also recorded in the 

made ground at BH01.  In each instance, the water rose during a break in boring.  

Groundwater monitoring instrumentation installed in each borehole were monitored 

subsequent to their installation and suggested a groundwater level of 10.85 mOD3.  A higher 

level recorded in the previous window sample hole was considered anomalous and to reflect 

a residual influence at the base of the instrument (dwg 15.116/Phs2/06). 

4.5 GROUND CHEMISTRY 

Selected samples of the made ground, clay and groundwater were subject to pH and sulphate 

testing, with sulphur determinations made to complement the sulphate testing according to 

                                                 
3 This is based on two readings taken within a few weeks of each other, albeit that the results are supported by 
an earlier reading of the instrument in BH01 taken in April 2015.  In view of the sensitivity of many 
construction procedures to groundwater further monitoring of the instruments would be prudent to confirm a 
longer term persistency of groundwater regime. 
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the recommendations of Building Research Special Digest 1 (BRE, 2005).  Combining the 

results from BH01, they can be summarised as follows: 

 pH values in soil between 7.2 and 8.4, while values of 6.8 and 7.2 were recorded in 

groundwater 

 sulphate (SO3) concentration of 0.13, 0.17 and 0.37 gl-1 in groundwater  

 water soluble sulphate (SO3) concentrations in soil from 0.04 to 0.77 gl-1 

 acid soluble sulphate (SO4) between 0.02 and 0.21% 

 total sulphur concentrations from 0.01 to 0.83 

The sulphur determinations were made to complement the sulphate testing according to the 

recommendations of Building Research Special Digest 1 (BRE, 2005).  This establishes if a 

material is pyritic and uses a relationship between total sulphur, acid soluble and water 

soluble sulphate, and Total Potential Sulphate (TPS), to determine whether it is necessary to 

increase the Design Sulphate (DS) class. This produced oxidisable sulphides above the 0.3% 

trigger concentration, suggesting that certain of the soils may contain pyrites. 

4.6 EXISTING FOUNDATIONS 

A review of historical Ordnance Survey maps suggests that the building was built as a school, 

later became a drill hall and more recently took on its present use as an office block. 

The foundation pits along the external walls exposed a corbelled brick lower wall acting onto 

a concrete footing.  However, it was not possible to establish whether this was a common 

foundation with No 49 as the option also to excavate within No 49 was not available.  The 

likelihood, or otherwise that they have a common foundation would need to be inferred from 

the structural arrangement and integrity of the superstructure of the buildings4. 

TP103 that was excavated internal to the building at basement level on the boundary between 

the two properties and showed a founding level for the base of concrete slab of approximately 

14.1 m OD.  The founding levels at the other two pits that were located in the light well on 

the front elevation differed from this, but in each instance, the foundations were found to be 

acting onto the made ground. 

                                                 
4 This aspect is outside of the remit of this report. 
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Made ground is generally considered to be an unsuitable founding strata in view of its 

heterogeneous nature and an associated weak and compressible character, unless it is an 

engineered fill with more certain properties. 

It is understood that properties in the vicinity, and No 49 in particular, have experienced 

movement in the more recent past, which suggests that the founding soils remain subject to 

influences other than those of soil consolidation alone. 

Subject to an understanding of those additional influences, which is unlikely to be possible, 

but which may include vibration from increased traffic, local engineering works and ground 

water level changes, the allowable bearing capacity, qa, of the made ground, if taken to be 

largely cohesive in character can be determined by: 

 qa = 1 (Nc x Cu)       

   F 
 where;  

 Nc is a bearing capacity factor related to footing geometry 

 Cu is the undrained shear strength of the stressed soil , and 

 F is a factor of safety against bearing capacity failure 

If an undrained shear strength of 20 kNm-2 is taken for the made ground, being the lower 

bound value for soft soil, the allowable bearing stress increase, qa, for a factor of safety of 3 

is: 

 qa = 1 (6.1 x 20)       

   3 

  = 40.67 kNm-2 

It should be noted that a conservative value for the bearing capacity factor Nc has been 

adopted in this approach. 

4.7 PROPOSED SUBSTRUCTURE WORKS 

4.7.1 Excavations 

The excavation for the new basement is anticipated to be taken to an elevation of 

approximately 12.5 mOD.  This will be contained within the made ground and above the 
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regional groundwater table5 albeit that some perched water may be present above (dwg 

15.116/Phs2/04). 

The made ground is heterogeneous but generally cohesive in character, although coarser 

bands may be present.  In view of the consequences of sidewall failure, the made ground 

should be regarded as being incapable of self-support and the construction system should be 

devised accordingly.  In particular, the concept for a proposed watertight mini-piled (secant 

piled) retaining wall box would need to ensure that it is adequate to prevent any lateral 

displacement of the retained soil in both the permanent and temporary conditions. 

Excavations that remain above the groundwater will, in essence, remain dry and would not be 

expected to affect the groundwater, or be affected by it.  However, as the water level is 

approached it is generally the case that the soils become more soft.  Excavations that need to 

be taken below the water table will encounter more adverse conditions that would need 

additional consideration. 

4.7.2 Retaining Structures 

Although the walls of the new basement excavation will extend some 2 to 3 m below the 

existing basement, they will need to be capable of accommodating the stresses induced by the 

full depth of soil; subject to the precise detail of the existing soil/structure interaction.  In the 

worst case this will be the depth of soil from street, or ground floor level plus the surcharge 

load of any foundations acting at a higher level than the base of the excavation.  In addition, 

as the water pressure acting on a retaining structure requires only the presence of water on the 

back wall, and in the absence of drainage measures in the wall, this can develop irrespective 

of the regional groundwater table.  Consequently, the system should also assume water 

loading over the full depth from street, or ground floor level. 

4.7.3 Characteristic Soil Parameters 

The soil parameters that have been indicated by the Engineer as necessary to assist with the 

assessment of the temporary and permanent works aspect of the construction proposal are 

listed in Section 4.1 above and values for each are given in Table 1, below. 

 

                                                 
5 See footnote 3, page 13 
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Parameter Made Ground Natural cohesive 
soils (not LC) 

Natural granular 
soils 

London Clay (LC) 

Stratum thickness1 8 m from street level 

(base approx 10.5 
mOD) 

Variable  

(has the potential to 
be present to the full 
depth investigated) 

Variable  

(has the potential to 
be present  to the 
full depth 
investigated) 

Variable  

(has the potential to 
be to be present to 
the full depth 
investigated) 

Stratum Type1 Cohesive Cohesive Cohesionless Cohesive 

State of 
Consolidation2 

Not applicable Over-consolidated, 
unless fully softened 
by disturbance 

Not applicable Over-consolidated 

Bulk weight,  γk 

(weight density)3 

17.5 to 20 19.0 to 20.0 17.0 to 20.0 20.0 

Undrained strength, 
kNm-2, 4 

20.0 20.0 increasing to 
40.0 where the 
strata is thicker 

Not applicable 40.0 increasing to 
150.0 with depth 

Drained strength, c’ 
kNm-2 / φ' degrees3  

0 / 25 0 / 25 0 / 30 0 / 20 

Coefficient of earth 
pressure at rest, 
Ko5 

0.75 0.75 0.40 (loose or 
medium  dense 

0.80 (dense) 

1.00 

Poisson’s ratio5 0.2 to 0.3 0.4 to 0.5 0.20 0.4 to 0.5 

Young’s Modulus, 
MNm-2,6 

0.5 to 5 (very soft to 
soft) 

5 (soft) 

5 to 8 (firm) 

30 to 80 (loose) 

80 to 160 (medium 
dense 

160 to 320 (dense) 

4 to 7 (firm) 

7 to 20 (stiff/very 
stiff) 

Water table 
elevation, mOD1 

10.85 10.85 10.85 10.85 

Table 1 : Soil Parameters 

NB. Data source: 
1 – Borehole records;   2 – Geological provenance derived from geological setting;  
3 – BS 8002 (BSI, 2015b);  4 – Derived from SI data;  
5 - Tomlinson (1996);   6 - www.geotechdata.info/parameter/soil-young's-modulus.html. 

Natural materials are variable in character and condition. This is notably the case at the site 

as a result of the particular geological processes that have been active in the area.  Thus, the 

parameters provided in Table 1 should not be taken to represent an innate property of the soil 

and the values will vary not only as result of the variability of the soils but also by the context 
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in which the parameter will apply.  Any analysis would be enhanced by a sensitivity analysis 

for the parameters as a means to determine the impact of the uncertainty of each. 

4.7.4 Underpin piled foundations 

It is understood that the proposed secant piles that will be used to support the excavation are 

intended also to underpin and accommodate the structural loads of the building.  Unless 

individual piles are extended below the level that is required to support the sidewalls of the 

basement extension, the pile group will act as a deep strip foundation, with the benefit of the 

friction developed along the internal and external faces of the pile group. 

Although the soils have been found to have a significant variability, the structural integrity of 

the construction system in such loads will be distributed to some degree within the group.  

However, the potential exists for differing behaviour as some of the variability in the soils is 

at a large scale.  For example, a pile system acting into the London Clay from below the 

made ground would have a differing response to that where the granular soils of the over-

deepened superficial soils are present.  It would seem prudent therefore that the design 

approach focussed on the settlement response of the system acting into each soil type in order 

to ensure that differential movements were of an acceptable level, rather than the load 

capacity alone. 

4.7.5 Buried Concrete 

Specific chemical analysis were undertaken in order to evaluate the aggressive tendency of 

the ground to buried concrete.  Considering the results together with those from the previous 

investigation (AFHA, 2015), the pH results indicated slightly alkaline conditions, with one 

sample of made ground showing a more positive alkaline value.  The soluble sulphate results 

correspond with a design sulphate class of DS-1 and DS-2 (BRE, 2005). 

The digest identifies a number of different site categories, which include those with natural 

soil conditions, those that have been subject to brownfield development and also those sites 

that contain pyrite bearing ground that would be subject to future disturbance and could result 

in pyritic oxidation. Based on the presence of made ground to depth, a brownfield character 

should be adopted.  It is also necessary to take into account other factors related to the 

environment into which the concrete is placed i.e. the pH of the material and the mobility of 

the groundwater table.  An ACEC (aggressive chemical environment for concrete) class can 

then be assigned.  Given that the piles will need to be taken below the groundwater and that 
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significant thicknesses of granular soils are present, a mobile groundwater condition has been 

adopted.  As the pH is higher than 6.5, in a natural ground setting the guidelines indicate that 

ACEC classification of AC-2 would be appropriate for buried concrete in contact with 

undisturbed deposits.  This assumes that any concrete is cast according to good construction 

practices, in direct contact with the ground, and where the soils have not been allowed to 

deteriorate beforehand.  That is the pyritic soils that are locally present would not be 

disturbed such that oxidation of the pyrite might occur which would require a greater level of 

protection to the buried concrete. 
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5. SUMMARY 

1. The investigation sought to address a number of issues raised by the planners and 

required to assist with the structural aspects of the proposed development. 

2. In response to the particular planning conditions; 

 The additional investigation confirmed the ground profile and proved it to be variable 
in character and condition as a result of a particular geological phenomenon 
associated with localised enhanced fluvial scouring which created a deepening to the 
base of the superficial granular terrace deposits and significant disruption and 
weakening of the underlying materials of the solid geology.  This accounts for the 
discrepancy with the sequence expected from the mapped regional geology; 

 For the period monitored the groundwater level is consistent in the area of the site at 
about 10.85 m.  This suggests that groundwater is hydrostatic and that no significant 
flow is taking place, although an overriding regional flow pattern could not be 
determined from the evidence of a limited area.  In view of the significant 
permeability of the soils that would be present below the property, the presence of the 
properties are not likely to impact on the groundwater regime; 

 Further to the comment above, the additional boreholes confirmed the presence of a 
probable scour feature of the former River Fleet and discussed its possible influence 
on the proposals;  

 The external wall of No 51 adjacent to No 49 had a foundation that comprised a 
corbelled footing acting onto a probable concrete raft with a formation level to the 
concrete of about 14.1 mOD. 

3. The significant variability of the soils, both vertically and laterally will need to be taken 

in account within the design process and consequent construction procedures.  Notably: 

 Soils varied from fully cohesive to fully cohesionless; 

 Cohesive soils varied from soft to firm, and cohesionless soils from medium dense to 
dense with no clear logical pattern to the variation in either case; 

 Groundwater was present below the formation level of the basement extension, but 
perched water may exist above that; 

 Parameters for the soils have been tabled for use in analysis, but they are not innate 
properties and sensitivity assessments should be included in the design process; 

 Water pressure should be assumed to act on any retaining structure. 
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4. An ACEC classification of AC-2 is considered appropriate for buried concrete in contact 

with undisturbed ground. 

 
K P Blanke Dr A F Howland 
BSc (Hons) MSc PhD DIC CEng FIMMM CGeol FGS 
 
A F HOWLAND ASSOCIATES 
18 January 2016
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APPENDIX B:  CABLE PERCUSSIVE BOREHOLE RECORDS 

 Borehole BH01 from previous investigation (AFHA, 2015)  

 Borehole BH102 and BH103 from the current investigation  

 

B Bulk disturbed sample 

D Small disturbed sample 

W Water sample 

U Nominal 100 mm diameter undisturbed open tube sample 

ES Environmental sample 

X blows The associated figure ‘X’ is the number of blows to drive the sample tube over
the given depth range 

XF Undisturbed sample not recovered after ‘X’ number of blows to drive the
sample tube 

SPT Standard penetration test using a split spoon sampler.  N Value is uncorrected, 
but the hammer energy ratio is given in the remarks. 

SPT(C) Cone penetration test using a solid cone 

X,X/X,X,X,X Blows per increment during the standard penetration test. The initial value
relates to the seating drive (150 mm) and the remaining four to the 75 mm 
increments of the test length 

N=X SPT blow count ‘N’ given by the summation of the blows ‘X’ required to drive
the full test length (300 mm) 

X*/Y Incomplete standard penetration test where the seating drive could not be
completed. The blows ‘X’  represent the total blows for the given length of
seating drive ‘Y’ (mm) 

X/Z Incomplete standard penetration test where the seating drive was achieved but
the full test length was not. The blows ‘X’ represent the total blows for the 
given test length ‘Z’ (mm) 

dd/mm/yy: 1.0 
dd/mm/yy: dry 

Date, water level at the borehole depth at the end of shift 
and the start of the following shift 

Each sample type is numbered sequentially with depth and relates to the depth range quoted 

All depths and measurements are given in metres, except as noted 

Strata descriptions complied by visual examination of samples obtained during boring, after BS 
EN1997-2:2007 Eurocode 7 and its UK National Annex supported by BS 5930: 2015 and modified in 
accordance with laboratory test results where applicable 
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Figure No.

15.116.BH01

1:50 KPB

150mm cased to 14.50m
open hole to 15.00m

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

BH01

Borehole
Number

18.19

530932 E 182459 N
16/04/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

Cable Percussion

1

1

2

(0.20) CONCRETE
17.99   0.20

(1.00)

MADE GROUND (Soft brown and grey very sandy very 
gravelly clay with occasional angular cobble sized brick 
fragments. Gravel is angular to subrounded fine to coarse 
flint, brick, chalk and concrete)

16.99   1.20

(2.80)

MADE GROUND (Very soft brown with occasional orange 
brown mottling sandy gravelly clay. Gravel is angular to 
subrounded fine to coarse flint, brick, chalk, concrete and 
charcoal)

14.19   4.00

(2.60)

MADE GROUND (Brown sandy gravelly clay, recovered in a 
very soft condition. Gravel is angular to subrounded fine to 
coarse flint, brick, concrete, slate and rare chalk)

11.59   6.60
(0.25) MADE GROUND (Black slightly silty slightly sandy slightly 

gravelly clay with a weak organic odour. Gravel is angular to 
subrounded fine to coarse flint and brick)11.34   6.85

(0.65) MADE GROUND (Brown with black mottling slightly silty 
slightly sandy slightly gravelly clay with occasional angular 
cobble sized brick fragments and a weak organic odour, 
recovered in a very soft condition. Gravel is angular to 
rounded fine to coarse flint, brick and concrete)

10.69   7.50

(0.50)
MADE GROUND (Greyish brown silty slightly sandy slightly 
gravelly clay with a weak organic odour, recovered in a very 
soft condition. Gravel is fine occasionally medium flint and 
brick)

10.19   8.00

(0.40)

Soft to firm dark brown slightly silty slightly sandy CLAY with 
numerous infilled rootlets and an organic odour

9.79   8.40

(0.60)
Firm greyish brown with occasional orange brown and blue 
grey mottling very silty sandy CLAY. Rare flint gravel9.19   9.00
Firm greyish brown to grey with occasional orange brown 
mottling silty slightly sandy becoming sandy CLAY with 
occasional orange brown fine to medium sand partings

1. Location CAT scanned prior to excavation.
2. Hand dug inspection pit to 1.20 m.

0.30-0.50 B1

3. Groundwater struck at 6.85 m and rose to 5.85 m in 5 mins., 5.62 m in 10 mins. and 15 mins. and 20 mins.
4. Groundwater struck at 10.90 m and rose to 8.63 m in 5 mins., 8.27 m in 10 mins., 8.22 m in 15 mins. and 20 mins.
5. Piezometer installed to 11.80 m.
6. SPT Hammer Energy Ratio = 67.66%

0.70 ES1
0.70-0.90 B2
1.00-1.20 B3

1.20-1.65 SPT(C) N=2 1/1,,1DRY
1.20-1.70 B4

2.00-2.45 SPT(C) N=3 1/1,,1,11.50 DRY
2.00-2.50 B5

3.00-3.45 SPT(C) N=3 1,2/1,,1,13.00 DRY
3.00 D1
3.00 ES2

4.00-4.45 SPT(C) N=3 1/1,,1,13.00 DRY
4.00-5.00 B6

5.00-5.45 SPT(C) N=5 1,2/1,2,1,14.50 DRY
5.00-6.00 B7

5.62 W1

6.00-6.45 SPT(C) N=7 2,3/3,2,1,16.00 DRY
6.00-7.00 B8

6.70 ES3
Medium(1) at 
6.85m, rose to 
5.62m in 20 mins, 
sealed at 7.50m.

7.50-7.95 SPT N=6 1,2/1,2,1,27.50 DRY
7.50-7.95 D2

8.00-8.20 D3

8.40-8.65 D4

9.00-9.45 U1 9.50 DRY 33 blows

9.45 D5
9.50 W2

1/2



(1.90)
.... CLAY becomes brown

7.29  10.90
(0.20) Orange brown slightly clayey medium to coarse SAND

7.09  11.10

(3.90)

Light brown slightly silty gravelly fine to coarse SAND. 
Gravel is angular to rounded fine to coarse flint (blowing 
conditions)

.... medium dense

3.19  15.00
Complete at 15.00m
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Figure No.

15.116.BH01

1:50 KPB

150mm cased to 14.50m
open hole to 15.00m

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

BH01

Borehole
Number

18.19

530932 E 182459 N
16/04/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

Cable Percussion

2

7. Unable to take SPT at 12.00 m and 13.50 m due to blowing sand.

10.50-10.95 SPT N=17 1,2/2,4,5,67.50 DRY
10.50-10.95 D6

Quick(2) at 10.90m,
 rose to 8.22m in 
20 mins, not 
sealed.

13.00-13.50 B9

14.00-14.50 B10

14.50-14.95 SPT(C) N=12 1,1/2,2,3,514.50

16/04/2015:8.50m
—————————
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1

2

1

2

Single Installation Internal Diameter of Tube [A] = 19 mm
Diameter of Filter Zone = 150 mm

530932 E 182459 N 18.19

16/04/15 6.85 6.00 Medium 5.85 5.62 5.62 5.62 7.50
16/04/15 10.90 7.50 Quick 8.63 8.27 8.22 8.22 NOT

16/04/15 15.00 14.50 8.50 9.69

Standpipe Piezometer

30/04/15 13:30 7.36 10.83
20/11/15 11:35 7.33 10.86
08/12/15 7.40 10.79 Taken by Create Consulting

17.99 0.20 Concrete

17.19 1.00

Bentonite Seal

7.79 10.40

Topfill

7.29 10.90

Bentonite Seal

6.69 11.50

Gravel Filter

6.39 11.80 Piezometer Tip
6.19 12.00 Gravel Filter

3.19 15.00

General Backfill

Location

Site

Client

Engineer

Job
Number

Sheet

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

Borehole
Number

BH01

15.116

W
at

er

Groundwater Observations During Drilling

Start of Shift End of Shift

Depth
Hole
(m)

Depth
Hole
(m)

Casing
Depth

(m)

Casing
Depth

(m)

Water
Depth

(m)

Water
Depth

(m)

Water
Level
(mOD)

Water
Level
(mOD)

Date

Date

Time

Time Time

Depth
Struck

(m)

Casing
Depth
(m)

Inflow Rate
Depth
Sealed

(m)5 min 10 min 15 min 20 min

Ground Level (mOD)

DimensionsInstallation Type

Legend
Instr

Remarks

Description Groundwater Strikes During Drilling

Readings

Remarks

(A)
Level
(mOD)

Depth
(m)

Date

Time Depth
(m)

Level
(mOD)

Instrument [A]

Instrument Groundwater Observations

Inst. [A] Type :

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

1. Water sample taken 30/04/2015

1/1
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Figure No.

15.116.BH102

1:50 KPB

200mm cased to 8.00m
150mm cased to 9.00m
open hole to 17.00m

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

BH102

Borehole
Number

15.39

530923 E 182477 N
16/11/2015-
17/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

Demountable Cable 
Percussion Drilling Rig

1

1

MADE GROUND (Concrete)15.33   0.06
(0.19)

MADE GROUND (Brown sandy clay and angular brick fill)
15.14   0.25

MADE GROUND (Beige weak mix concrete)

15.09   0.30

(1.20)
MADE GROUND (Brown very sandy very gravelly clay fill. 
Gravel is angular to sub angular fine to course flint, brick, 
concrete, charcoal, and occasional clinker. Occasional 
angular coble sized brick fragments)

13.89   1.50

(1.50)

MADE GROUND (Soft brown sandy gravelly clay fill. Gravel 
is angular to subangular fine to coarse brick, concrete, 
charcoal, clinker and rare chalk)

12.39   3.00

(2.10)

MADE GROUND (Very soft brown and dark brown to black 
mottled slightly silty slight sandy slightly gravelly clay. Gravel 
is angular to subangular fine medium flint and brick)

10.29   5.10

(1.30)

Soft to firm greyish green with brown speckling silty slightly 
sandy CLAY

... becoming stiff

8.99   6.40

(0.60)

Medium dense brown grey sandy angular to rounded fine to 
coarse flint GRAVEL

8.39   7.00

(0.90)

Medium dense brown very gravelly fine to coarse SAND. 
Gravel is angular to rounded fine to coarse flint

7.49   7.90
(0.20) Firm brown with occasional orange brown mottling silty 

slightly sandy CLAY7.29   8.10

(1.90)

Firm to stiff grey with occasional light grey veins silty CLAY 
with fine sand sized selenite crystals 

1. Location CAT scanned prior to excavation.
2. Hand dug inspection pit to 1.20 m.

0.30-0.50 B1

3. Groundwater struck at 6.40 m and rose to 6.40 m in 5 mins., 5.80 m in 10 mins., 4.90 m in 15 mins. and 4.20 m in 20 mins.
4. Chiselling Required from 2.50 m to 2.70 m for 0.5 hr

0.50-1.00 B2

5. Slotted Standpipe installed to 8.00 m.
6. SPT Hammer Energy Ratio = 72 %

1.50-1.95 SPT(C) N=4 1,1/1,1,1,11.50 DRY
1.50-2.00 B3

2.50-2.80 SPT(C) 50/150 1,1/1,492.50 DRY
2.50-3.00 B4

3.00-3.45 SPT(C) N=3 0,1/1,1,0,13.00 DRY
3.00 D1

3.50-4.00 B5

4.00-4.45 SPT(C) N=9 1,1/2,2,2,34.00 DRY
4.00-4.50 B6

4.50 W1

5.00-5.45 SPT(C) N=10 1,1/1,3,3,35.00 DRY
5.00-5.50 D2

5.50-6.00 B7

6.00-6.45 U1 6.00 4.25 30 blows

Medium(1) at 
6.40m, rose to 
4.20m in 20 mins, 
not sealed.
16/11/2015:4.25m

—————————
17/11/2015:4.25m

6.50-7.00 B8

7.50-7.95 SPT(C) N=10 1,1/2,2,3,37.50 4.20
7.50-8.00 B9

8.00 D3

8.20 D4

9.00-9.45 U2 9.00 DRY 35 blows

9.50 D5

10.00-10.45 SPT N=14 1,2/2,3,4,59.00

1/2



5.39  10.00

(3.00)

Stiff grey silty CLAY with occasional light grey veins and fine 
sand sized selenite crystals. Slightly sandy in places

2.39  13.00

(0.50)

Stiff blue grey and brown mottled slightly silty CLAY

1.89  13.50

(3.50)

Very stiff brown blue grey and occasional red mottled 
slightly silty CLAY

-1.61  17.00
Complete at 17.00m

Location

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests Field Records

Remarks Scale
(approx)

Logged
By

Figure No.

15.116.BH102

1:50 KPB

200mm cased to 8.00m
150mm cased to 9.00m
open hole to 17.00m

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

BH102

Borehole
Number

15.39

530923 E 182477 N
16/11/2015-
17/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

Demountable Cable 
Percussion Drilling Rig

10.00-10.50 D6

11.00 D7
11.00-11.45 U3 No Recovery 9.00 DRY 50 blows

11.50-12.00 B10

12.50 D8

13.00-13.45 U4 9.00 81 blows

13.50-13.95 SPT N=21 2,2/4,5,5,79.00
13.50 D9
13.50-14.00 D10

15.00-15.45 U5 9.00 100 blows

15.50 D11

16.00 D12

16.50-16.95 SPT N=29 2,3/6,7,8,89.00
16.50-17.00 D13

17/11/2015:
—————————
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1

1

Single Installation Internal Diameter of Tube [A] = 50 mm

530923 E 182477 N 15.39

16/11/15 1600 6.40 6.00 Medium 6.40 5.80 4.90 4.20 NOT

16/11/15 6.45 6.00 4.25 11.14
17/11/15 6.45 6.00 4.25 11.14 17.00 9.00

Slotted Standpipe

23/11/15 14:00 4.52 10.87
08/12/15 4.56 10.83 Taken by Create Consullting

15.19 0.20 Concrete

14.39 1.00

Bentonite Seal

9.39 6.00

Topfill

8.39 7.00

Bentonite Seal

7.39 8.00

Slotted Standpipe

6.39 9.00

Bentonite Seal

-1.61 17.00

General Backfill

Location

Site

Client

Engineer

Job
Number

Sheet

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

Borehole
Number

BH102

15.116

W
at

er

Groundwater Observations During Drilling

Start of Shift End of Shift

Depth
Hole
(m)

Depth
Hole
(m)

Casing
Depth

(m)

Casing
Depth

(m)

Water
Depth

(m)

Water
Depth

(m)

Water
Level
(mOD)

Water
Level
(mOD)

Date

Date

Time

Time Time

Depth
Struck

(m)

Casing
Depth
(m)

Inflow Rate
Depth
Sealed

(m)5 min 10 min 15 min 20 min

Ground Level (mOD)

DimensionsInstallation Type

Legend
Instr

Remarks

Description Groundwater Strikes During Drilling

Readings

Remarks

(A)
Level
(mOD)

Depth
(m)

Date

Time Depth
(m)

Level
(mOD)

Instrument [A]

Instrument Groundwater Observations

Inst. [A] Type :
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Location

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
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er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests Field Records

Remarks Scale
(approx)

Logged
By

Figure No.

15.116.BH103

1:50 KPB

200mm cased to 9.00m
150mm cased to 20.00m
open hole to 22.52m

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

BH103

Borehole
Number

18.27

530942 E 182465 N
19/11/2015-
23/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

Demountable Cable 
Percussion Drilling Rig

(0.30) MADE GROUND (Dark brown very sandy very gravelly 
clayey fill. Angular to subangular fine to coarse flint, brick,, 
concrete, charcoal and ceramic. Occasional angular cobble 
sized brick fragments)

17.97   0.30

(1.00)
MADE GROUND (Dark brown very sandy very gravelly 
clayey fill. Angular to subangular fine to coarse flint, brick,, 
concrete, charcoal and ceramic. Occasional angular cobble 
sized brick fragments)

16.97   1.30

(2.80)

MADE GROUND (Very soft brown sandy very gravelly clay 
fill. Gravel is angular to subangular fine to coarse flint, brick, 
concrete, charcoal and clinker)

14.17   4.10

(0.90)

MADE GROUND (Very soft brown and greyish brown 
mottled sandy gravelly clay. Gravel is angular to rounded 
fine to coarse flint, chalk, concrete, brick and charcoal)

13.27   5.00

(0.80)

MADE GROUND (Very soft brown grey and green mottled 
silty slightly gravelly clay. Gravel is angular to subangular 
fine to medium brick, flint and concrete. Organic odour 
possible reworked Alluvium?)

12.47   5.80
(0.20) MADE GROUND (very soft black silty slightly sandy very 

gravelly clay. Gravel is angular to subangular fine to coarse 
brick and flint)

12.27   6.00

(1.50)

MADE GROUND (Very soft black slightly silty slightly sandy 
slightly gravelly clay with an organic odour. Gravel is angular 
to subangular fine to coarse flint and brick)

10.77   7.50

(1.50)

Firm black and grey mottled slightly silty slightly sandy 
slightly gravelly CLAY with an organic odour. Gravel is 
angular to sub angular fine to coarse flint, brick and 
ceramic) (possible that brick and ceramic could be present 
due to drilling action)

9.27   9.00

(0.50)

Firm greyish brown and black mottled silty very sandy 
slightly gravelly CLAY with thin layers of soft to firm brown 
and black mottled slightly silty CLAY. Gravel is angular to 
rounded fine to coarse flint and rare brick (possible made 
ground - rare brick may have been pushed down from 
above)

8.77   9.50
(0.30)

Black slightly sandy angular to rounded flint GRAVEL
8.47   9.80

1. Location CAT scanned prior to excavation.
2. Hand dug inspection pit to 1.20 m.

0.30-0.50 B1

3. Groundwater struck at 11.80 m and rose to 11.80 m in 5 mins., 11.70 m in 10 mins., 11.60 m in 15 mins. and 20 mins.
4. Water added from 13.00 m to 15.70 m approx 2000 litres, 15.70 m to 20.00 m approx 2000 litres

0.50-1.20 B2

5. Slotted Standpipe installed to 19.00 m.
6. SPT Hammer Energy Ratio = 72%
7. BH progressed by continuous CPT from 20.00 m to 22.52 m.
8. On extraction of continuous CPT Grey Clay was observed on the CPT shaft.

1.20-1.65 SPT(C) N=6 1,1/1,1,2,21.20 DRY
1.20-1.70 B3

2.00-2.45 SPT(C) N=3 1,0/1,0,1,12.00 DRY
2.00-2.50 B4

3.00-3.45 SPT(C) N=7 1,1/1,2,2,23.00 DRY
3.00-3.50 B5

4.00-4.45 SPT(C) N=7 1,1/1,2,2,24.00 DRY
4.00-4.50 B6

19/11/2015:
—————————
20/11/2015:

5.00-5.45 SPT(C) N=2 1,0/1,0,0,15.00 DRY

5.00-5.50 B7

6.00-6.45 SPT(C) N=3 1,1/1,0,1,16.00 DRY
6.00-6.50 B8

7.50-7.95 SPT(C) N=10 1,1/2,2,3,37.50 DRY
7.50-8.00 B9

9.00-9.45 SPT(C) N=10 1,1/2,2,3,39.00 DRY
9.00-9.50 B10

9.50-9.80 B11

9.80 D1
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(2.00)

Firm grey and green grey mottled silty very sandy CLAY with 
occasional roots and rare angular to subangular fine to 
coarse flint gravel

6.47  11.80
(0.20) Firm orange brown and brown mottled silty very sandy CLAY

6.27  12.00

(2.00)

Medium dense orange brown silty fine to coarse SAND with 
occasional angular to subangular fine to medium flint gravel

4.27  14.00

(2.00)

Medium dense brown slightly silty slightly gravelly fine to 
coarse SAND. Gravel is angular to rounded fine to coarse 
flint

2.27  16.00

(1.80)

Medium dense brown sandy angular to rounded fine to 
coarse flint GRAVEL

0.47  17.80
Medium dense brown fine to coarse SAND with rare angular 
to rounded fine to coarse flint gravel. Occasional thin gravel 
bands

Location

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
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er
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Depth
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Depth
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Level
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Logged
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Figure No.

15.116.BH103

1:50 KPB

200mm cased to 9.00m
150mm cased to 20.00m
open hole to 22.52m

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

BH103

Borehole
Number

18.27

530942 E 182465 N
19/11/2015-
23/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

Demountable Cable 
Percussion Drilling Rig

1

1

10.00-10.45 U1 10.00 DRY 32 blows

10.50-10.95 SPT N=7 1,1/1,2,2,210.00 DRY
10.50 D2
10.50-11.00 D3

Slow(1) at 11.80m, 
rose to 11.60m in 
20 mins, not 
sealed.

11.80 D4

12.00-12.45 SPT N=11 0,1/2,2,3,412.00 11.60

12.00 D5
12.00-12.50 B12

13.50-13.95 SPT N=37 2,3/5,9,11,1213.50 10.10
13.50 D6
13.50-14.00 B13

20/11/2015:4.50m
—————————
23/11/2015:7.03m

16.50-17.00 B14

17.00-17.45 SPT(C) N=6 0,1/1,1,2,217.00 4.00
17.00-17.50 B18

18.50-18.95 SPT N=15 1,1/2,3,4,618.50 4.00
18.50-1.95 D7

19.80-20.30 B16
20.00-20.45 SPT(C) N=11 0,0/2,3,2,420.00 4.00

Water added from 13.00m to 15.70m. Water added from 15.70m to 20.00m. 
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(4.25)

-3.78  22.05

(0.47)
Grey slightly silty slightly sandy CLAY

-4.25  22.52
Complete at 22.52m

Location

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests Field Records

Remarks Scale
(approx)

Logged
By

Figure No.

15.116.BH103

1:50 KPB

200mm cased to 9.00m
150mm cased to 20.00m
open hole to 22.52m

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

BH103

Borehole
Number

18.27

530942 E 182465 N
19/11/2015-
23/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

Demountable Cable 
Percussion Drilling Rig

20.45-20.90 SPT(C) N=32 5,7/9,9,7,720.00 4.00

20.90-21.35 SPT(C) N=49 7,6/10,10,15,1420.00 4.00

21.35-21.80 SPT(C) N=77 14,16/24,18,19,1620.00 4.00

21.80-22.25 SPT(C) N=113 15,21/23,25,33,3220.00 4.00

22.05-22.50 D8

23/11/2015:4.00m
—————————
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1
1

Single Installation Internal Diameter of Tube [A] = 50 mm

530942 E 182465 N 18.27

20/11/15 11.80 11.50 Slow 11.80 11.70 11.60 11.60 NOT

19/11/15 5.00 4.50
20/11/15 5.00 4.50 15.70 15.50 4.50 13.77
23/11/15 15.70 7.03 11.24 22.52 20.00 4.00 14.27

Slotted Standpipe

24/11/15 11:35 7.30 10.97
08/12/15 7.42 10.85 Taken by Create Consulting

18.07 0.20 Concrete

17.27 1.00

Bentonite Seal

7.27 11.00

Topfill

6.27 12.00

Bentonite Seal

-0.73 19.00

Slotted Standpipe

-1.73 20.00

Gravel Filter

Location

Site

Client

Engineer

Job
Number

Sheet

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

Borehole
Number

BH103

15.116

W
at

er

Groundwater Observations During Drilling

Start of Shift End of Shift

Depth
Hole
(m)

Depth
Hole
(m)

Casing
Depth

(m)

Casing
Depth

(m)

Water
Depth

(m)

Water
Depth

(m)

Water
Level
(mOD)

Water
Level
(mOD)

Date

Date

Time

Time Time

Depth
Struck

(m)

Casing
Depth
(m)

Inflow Rate
Depth
Sealed

(m)5 min 10 min 15 min 20 min

Ground Level (mOD)

DimensionsInstallation Type

Legend
Instr

Remarks

Description Groundwater Strikes During Drilling

Readings

Remarks

(A)
Level
(mOD)

Depth
(m)

Date

Time Depth
(m)

Level
(mOD)

Instrument [A]

Instrument Groundwater Observations

Inst. [A] Type :
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APPENDIX C:  TRIAL PIT RECORDS 

 Trial Pits TP101 to TP103 from the current investigation 

    

 

B Bulk disturbed sample 

D Small disturbed sample 

W Water sample 

U Nominal 38mm diameter undisturbed driven open tube sample 

P Hand penetrometer test 

V Pilcon hand vane test (results in kPa) 

Each sample type is numbered sequentially with depth and relates to the depth range quoted 

All depths and measurements are given in metres 

Strata descriptions complied by visual examination of samples obtained during excavation, after BS 
EN1997-2:2007 Eurocode 7 and its UK National Annex supported by BS 5930: 2015 and modified in 
accordance with laboratory test results where applicable 

 

 



Location

Ground Level (mOD)

Dates

Site

Client

Engineer

Job
Number

Sheet

W
at

er

LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:20 KPB 15.116.TP101

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

TP101
Number

15.18

530926 E 182461 N
16/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Excavation Method

Hand dug inspection pit
0.75m x 0.40 m x 0.85 m

MADE GROUND (Concrete slab)15.13   0.05

MADE GROUND (Weak mix concrete base)
15.08   0.10

(0.75)

MADE GROUND (Brown very clayey very sandy very 
gravelly mixed fill. Gravel is angular to subangular fine to 
coarse brick, concrete, clinker and flint. Occasional angular 
cobble sized brick fragments)

14.33   0.85
Complete at 0.85m

1. Location CAT scanned prior to excavation.
2. Hand dug inspection pit to 0.85 m.

0.20-0.30 D1

3. No groundwater encountered
4. 150mm diameter clay pipe encountered at 0.07 mbgl

0.70-0.85 B1
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Mr Simon Firth
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51 CALTHORPE STREET, LONDON WC1X 0HHSite:

January 2016Date :

Client :

15.116/TP101Dwg :
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Ground Level (mOD)
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Job
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Sheet
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LegendDescription
Depth

(m)
(Thickness)

Depth
(m)

Level
(mOD)Sample / Tests

1:25 KPB 15.116.TP102

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

TP102
Number

15.18

530925 E 182461 N
16/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Excavation Method

Hand dug inspection pit
0.45 m x 0.38 m x 0.75 m

MADE GROUND (Concrete slab)15.13   0.05

(0.70)

MADE GROUND (Brown very clayey very sandy very 
gravelly mixed fill. Gravel is angular to rounded fine to 
coarse flint, brick, concrete and occasional charcoal and 
clinker. Occasional angular cobble sized brick fragments)

14.43   0.75
Complete at 0.75m

0.63-0.75 D1
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Mr Simon Firth
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51 CALTHORPE STREET, LONDON WC1X 0HHSite:

January 2016Date :

Client :

15.116/TP102Dwg :



Location

Ground Level (mOD)
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Site
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Engineer

Job
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Sheet
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LegendDescription
Depth

(m)
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Depth
(m)
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(mOD)Sample / Tests

1:25 KPB 15.116.TP103

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

15.116

TP103
Number

19/11/2015

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Excavation Method

Hand dug inspection pit
0.60 m x 0.85 m x 1.21 m

MADE GROUND (Screed concrete)  0.03
(0.12)

MADE GROUND (Concrete)  0.15

(1.06)

MADE GROUND (Dark brown clayey sandy gravelly mixed 
fill. Gravel is angular to subrounded fine to coarse flint, 
concrete, brick, charcoal, ceramic and glass. Occasional 
angular cobbles sized brick fragments)

  1.21
Complete at 1.21m

1. Location CAT scanned prior to excavation.
2. Hand dug inspection pit to 1.21 m.
3. No groundwater encountered

0.30-0.50 D1

1.10-1.20 D2
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Mr Simon Firth

FOUNDATION PIT (TP103)

51 CALTHORPE STREET, LONDON WC1X 0HHSite:

January 2016Date :

Client :

15.116/TP103Dwg :



 

APPENDIX D:  WINDOW SAMPLE PROBE HOLE RECORD 

 

 Window sample probe WS1 undertaken previously (HGE, 2013) 
 
 Groundwater monitored at 4.82 m bgl by Create Consulting Engineers 

Limited on 8 December 2015  

 

    

 

 





Standpipe

18.19

08/12/15 4.82 13.37

17.99 0.20

Concrete

16.19 2.00

Bentonite Seal

13.19 5.00

Slotted Standpipe

Location

Site

Client

Engineer

Job
Number

Sheet

51 CALTHORPE STREET, LONDON WC1X 0HH

Mr Simon Firth

Create Consulting Engineers Limited

Borehole
Number

WS1(HARRISON

15.116

W
at

er

Groundwater Observations During Drilling

Start of Shift End of Shift

Depth
Hole
(m)

Depth
Hole
(m)

Casing
Depth

(m)
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Depth
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Water
Depth

(m)

Water
Depth

(m)

Water
Level
(mOD)

Water
Level
(mOD)

Date

Date

Time

Time Time

Depth
Struck

(m)

Casing
Depth
(m)

Inflow Rate
Depth
Sealed

(m)5 min 10 min 15 min 20 min

Ground Level (mOD)

DimensionsInstallation Type

Legend
Instr

Remarks

Description Groundwater Strikes During Drilling

Readings

Remarks

(A)
Level
(mOD)

Depth
(m)

Date

Time Depth
(m)

Level
(mOD)

Instrument [A]

Instrument Groundwater Observations

Inst. [A] Type :
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 APPENDIX E: LABORATORY TESTING 

 

Natural moisture content 

Atterberg limits 

Particle size distribution 

Undrained shear strength in triaxial compression without measurement of pore pressure 

One dimensional consolidation 

Sulphate content, sulphur content and pH value 

 

 

 

 



DETERMINATION OF MOISTURE CONTENT, LIQUID LIMIT AND PLASTIC LIMIT
AND DERIVATION OF PLASTICITY AND LIQUIDITY INDEX

Laboratory Test Results
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Borehole/
Trial Pit

Depth
(m) Sample

Natural
Moisture
Content

%

Sample Passing
425µm Sieve

Percentage
%

Moisture
Content

%

Liquid
Limit

%

Plastic
Limit

%

Plasticity
Index

%

Liquidity
Index

Group
Symbol Laboratory Description

Job Number

15.116

Sheet

Site : 51 CALTHORPE STREET, LONDON WC1X 0HH

Client : Mr Simon Firth

Engineer : Create Consulting Engineers Limited

Method of Preparation : BS 1377:PART 1:1990:7.4 Preparation of samples for classification tests  BS 1377:PART 2:1990:4.2 & 5.2 Sample preparations

Method of Test : BS 1377:PART 2:1990:3 Determination of moisture content  1990:4 Determination of the liquid limit  BS 1377:PART 2:1990:5 Determination of 
the plastic limit and plasticity index

Remarks :

BH102 4.00 B6 29 85 34 39 21 18 0.72 CI Very soft brownish grey and very dark grey organic 
slightly gravelly slightly sandy silty CLAY with 
occasional red brick fragments. Gravel is black and 
brown fine to coarse angular and subangular flint

BH102 5.50 B7 27 90 30 40 18 22 0.55 CI Very soft mottled bluish grey and olive slightly gravelly 
slightly sandy silty CLAY with dark grey organic 
pockets and rare recently active roots. Gravel is brown,
 black and white fine to coarse angular and subangular 
flint

BH102 6.00 U1 21 98 22 43 14 29 0.28 CI Stiff mottled greyish brown, yellowish brown and light 
grey gravelly sandy CLAY

BH102 9.00 U2 30 100 30 72 23 49 0.14 CV Stiff grey CLAY

BH102 11.50 B10 30 100 30 58 21 37 0.24 CH Grey clay.

BH102 13.00 U4 23 100 23 63 22 41 0.02 CH Stiff greyish brown CLAY

BH102 15.00 U5 25 100 25 65 26 39 -0.03 CH Very stiff greyish brown with light grey mottling CLAY

BH103 10.00 U1 27 100 27 36 13 23 0.61 CI Soft to firm brownish grey CLAY with rare fine sand. 
Water softening to most of the surface

1 / 1



Grading Analysis

D85

D60

D10

Uniformity Coefficient

Particle Proportions
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Sieve /
Particle

Size

%
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DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Laboratory Test Results
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Job Number

15.116

Sheet

Site : 51 CALTHORPE STREET, LONDON WC1X 0HH

Client : Mr Simon Firth

Engineer : Create Consulting Engineers Limited

Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation  1990:7.4.5 Particle size tests

Method of Test : BS 1377:PART 2:1990:9 Determination of particle size distribution

Remarks :

Borehole /

Trial Pit

Depth

(m)
Sample Laboratory Description

BH102 Black, brown and white slightly silty very sandy angular to rounded flint GRAVEL. Sand is brown
- 7.00

1/5

6.50 B8

50 mm 100.0

37.5 mm 95.1

28 mm 89.9

20 mm 76.7

14 mm 67.1

10 mm 55.8

6.3 mm 43.4

5 mm 38.2

2 mm 30.2

1.18 mm 28.0

600 µm 23.3

425 µm 15.2

300 µm 6.4

212 µm 2.4

150 µm 1.4

63 µm 1.0

25.1 mm

11.5 mm

351.4 µm

32.7

   -

69.8%

29.2%

   -

   -

0.002 0.006 0.02 0.06 0.2 0.6 2 6 20 60 200 600
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Fine Medium Coarse Fine Medium Coarse Fine Medium Coarse
CLAY
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Grading Analysis
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%
Passing

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Laboratory Test Results
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Job Number

15.116

Sheet

Site : 51 CALTHORPE STREET, LONDON WC1X 0HH

Client : Mr Simon Firth

Engineer : Create Consulting Engineers Limited

Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation  1990:7.4.5 Particle size tests

Method of Test : BS 1377:PART 2:1990:9 Determination of particle size distribution

Remarks :

Borehole /

Trial Pit

Depth

(m)
Sample Laboratory Description

BH103 Yellowish brown slightly gravelly clayey fine and medium SAND. Gravel is white, brown and grey fine and medium subangular and 
subrounded

2/5

12.00 B12

6.3 mm 100.0

5 mm 99.1

2 mm 97.1

1.18 mm 96.3

600 µm 93.6

425 µm 85.5

300 µm 60.9

212 µm 32.4

150 µm 20.5

63 µm 10.9

36 µm 9.9

25.6 µm 9.4

18.2 µm 9.2

9.4 µm 8.7

6.7 µm 8.5

4.8 µm 8.0

3 µm 7.5

1.4 µm 7.1

422.3 µm

297.2 µm

38.5 µm

7.7

   -

2.9%

86.3%

3.5%

7.3%
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DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Laboratory Test Results
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Job Number

15.116

Sheet

Site : 51 CALTHORPE STREET, LONDON WC1X 0HH

Client : Mr Simon Firth

Engineer : Create Consulting Engineers Limited

Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation  1990:7.4.5 Particle size tests

Method of Test : BS 1377:PART 2:1990:9 Determination of particle size distribution

Remarks :

Borehole /

Trial Pit

Depth

(m)
Sample Laboratory Description

BH103 Yellowish brown slightly silty gravelly fine and medium SAND with rare soft and firm grey clay lumps. Gravel is black, white and brown 
fine and medium angular to subrounded- 14.00

3/5

13.50 B13

14 mm 100.0

10 mm 98.6

6.3 mm 96.4

5 mm 95.7

2 mm 92.3

1.18 mm 91.4

600 µm 89.1

425 µm 81.8

300 µm 63.4

212 µm 30.0

150 µm 13.1

63 µm 5.0

500.7 µm

291.1 µm

117.2 µm

2.5

   -

7.7%

87.3%

   -

   -
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DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Laboratory Test Results
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Job Number

15.116

Sheet

Site : 51 CALTHORPE STREET, LONDON WC1X 0HH

Client : Mr Simon Firth

Engineer : Create Consulting Engineers Limited

Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation  1990:7.4.5 Particle size tests

Method of Test : BS 1377:PART 2:1990:9 Determination of particle size distribution

Remarks :

Borehole /

Trial Pit

Depth

(m)
Sample Laboratory Description

BH103 Black, brown, grey and white very sandy fine to coarse angular to subrounded GRAVEL. Sand is orangey brown medium and coarse
- 17.00

4/5

16.50 B14

37.5 mm 100.0

28 mm 98.0

20 mm 93.5

14 mm 82.5

10 mm 69.7

6.3 mm 54.9

5 mm 50.3

2 mm 36.4

1.18 mm 30.2

600 µm 19.3

425 µm 9.5

300 µm 3.7

212 µm 1.3

150 µm 0.8

63 µm 0.5

15.4 mm

7.6 mm

433.9 µm

17.4

   -

63.6%

35.8%

   -

   -
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DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Laboratory Test Results
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Job Number

15.116

Sheet

Site : 51 CALTHORPE STREET, LONDON WC1X 0HH

Client : Mr Simon Firth

Engineer : Create Consulting Engineers Limited

Method of Preparation : BS 1377:PART 1:1990:7.3 Initial preparation  1990:7.4.5 Particle size tests

Method of Test : BS 1377:PART 2:1990:9 Determination of particle size distribution

Remarks :

Borehole /

Trial Pit

Depth

(m)
Sample Laboratory Description

BH103 Brown slightly silty very gravelly SAND with occasional soft brown clay lumps. Gravel is black, brown, grey and white fine to coarse 
angular to rounded- 20.00

5/5

19.80 B16

37.5 mm 100.0

28 mm 96.2

20 mm 92.5

14 mm 83.9

10 mm 76.5

6.3 mm 68.3

5 mm 67.0

2 mm 60.0

1.18 mm 56.3

600 µm 47.5

425 µm 32.9

300 µm 13.9

212 µm 7.1

150 µm 5.6

63 µm 4.8

14.8 mm

2.0 mm

249.5 µm

8.0

   -

40.0%

55.3%

   -

   -
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DETERMINATION OF DENSITY, MOISTURE CONTENT AND UNDRAINED SHEAR STRENGTH
IN TRIAXIAL COMPRESSION WITHOUT MEASUREMENT OF PORE PRESSURE

Laboratory Test Results

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Borehole/
Trial Pit

Depth
(m) Sample

Moisture
Content

%

Bulk
Density
(Mg/m³)

Dry
Density
(Mg/m³)

Cell
Pressure
(kN/m²)

Deviator
Stress
(kN/m²)

Apparent
Cohesion

(kN/m²)

Angle of
Shearing

Resistance
(degrees)

Laboratory Description

Job Number

15.116

Sheet

Site : 51 CALTHORPE STREET, LONDON WC1X 0HH

Client : Mr Simon Firth

Engineer : Create Consulting Engineers Limited

Method of Preparation : BS 1377:PART 1:1990:7.4.2 Moisture content  1990: Preparation of undisturbed samples for testing  BS 1377:PART 2:1990:7.2

Method of Test : BS 1377:PART 2:1990:3 Determination of moisture content  1990:7 Determination of density  BS 1377:PART 7:1990:8 Undrained shear strength  
1990:9 Multistage loading

Remarks :

BH102 6.00 U1 21 2.02 1.66 60 115 51 2.7 Stiff mottled greyish brown, yellowish brown and light grey 
gravelly sandy CLAY120 121

BH102 13.00 U4 23 2.12 1.73 130 184 90 0.5 Stiff greyish brown CLAY
260 187
520 190

BH102 15.00 U5 25 2.06 1.64 150 182 78 3.8 Very stiff greyish brown with light grey mottling CLAY
300 191
600 226

BH103 10.00 U1 27 2.08 1.63 100 21 10 Soft to firm brownish grey CLAY with rare fine sand. Water 
softening to most of the surface

1 / 1



Description:

Initial Conditions:

Height (mm) Moisture Content (%)
Diameter (mm) Voids Ratio
Area (mm²) Bulk Density (Mg/m³)
Volume (cm³) Dry Density (Mg/m³)
Laboratory Temperature (ºC) Particle density (Mg/m³)

Project Number:

Project Name:

Date:

Test Report by  GEOLABS Limited       Bucknalls Lane, Garston, Watford, Hertfordshire, WD25 9XX  Page 1 of 1

Client : A F Howland Associates, The Old Exchange, Newmarket Road, Cringleford, Norfolk, NR4 6UF (Ref 6,359.4167)

360 - 90 0.078 0.32 (Sv) t50 0.693

360 - 90 0.078 0.32 (Sv) t50 0.701
90 - 360 0.091 0.57 t50 0.659

90 - 180 0.17 0.40 t50 0.711
180 - 360 0.15 0.33 t50 0.666

0 - 45 - Specimen swelled - 0.749
45 - 90 0.14 1.2 t50 0.738

Determination of One Dimensional Consolidation Properties of Soil

9.00

Orientation within original:

BH102

Pressure Range
(kPa)

mv

(m²/MN)
cv

(m²/year)
Time Fitting

Method
Void Ratio

9.15

1.54

18.3

2.00

BS1377 : Part 5 : Clause 3 : 1990

Undisturbed

Borehole No.:
Sample Ref.:
Depth (m):

Vertical
Specimen preparation:

0.754
30

76.2

U2

Stiff grey CLAY
Depth within original:

Initial

J Sturges (Ops Mgr)  51 Calthorpe Street, London WC1X 0HH
Project Ref.: 15.11821/12/2015

4556.8

2.7  (Assumed)

JS

20

Checked and Approved by

GEO / 23461

83.4

0.650

0.660

0.670

0.680

0.690

0.700

0.710

0.720

0.730

0.740

0.750

10 100 1000

V
oi
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 R
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DETERMINATION OF pH, SULPHATE CONTENT AND TOTAL SULPHUR OF SOIL AND GROUNDWATER

Laboratory Test Results

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Total
Sulphur

%

Percentage
of sample
passing

2mm Sieve
%

pH Classification Laboratory DescriptionBorehole/
Trial Pit

Depth
(m) Sample

Concentration of Soluble Sulphate

Total S04 S03 in 2:1

%

Soil

water:soil
g /l

Groundwater
g /l

Job Number

15.116

Sheet

Site : 51 CALTHORPE STREET, LONDON WC1X 0HH

Client : Mr Simon Firth

Engineer : Create Consulting Engineers Limited

Method of Preparation : BS 1377:PART 1:1990:7.5 Preparation of soil for chemical tests  BS 1377:PART 3:1990:5.2, 5.3, 5.4 & 9.4

Method of Test : Laboratory in-house methods based on BS1377: Part 3 for contents of water soluble sulphate, total sulphate and pH. Laboratory in-house 
method based on MEWAM (Environment Agency, 2006) for total sulphur

Remarks : Classification relates to Design Sulphate Class of BRE Special Digest 1 (2005)

BH102 3.50 B5 0.33 0.38 7.2 DS-1 Brown loam and clay.

BH102 4.50 W1 0.13 7.2 DS-1 Water Sample

BH102 5.50 B7 0.04 0.15 0.03 7.5 DS-1 Very soft mottled bluish grey and olive slightly 
gravelly slightly sandy silty CLAY with dark grey 
organic pockets and rare recently active roots. 
Gravel is brown, black and white fine to coarse 
angular and subangular flint

BH102 9.50 D5 0.14 0.77 0.83 7.7 DS-2 Grey clay and sand.

BH102 11.50 B10 0.09 0.69 0.42 7.7 DS-2 Grey clay.

BH102 15.50 D11 0.03 0.16 0.03 8.4 DS-1 Brown clay.

BH103 5.00 B7 0.15 0.67 0.14 7.3 DS-2 Grey clay and loam.

BH103 6.00 B8 0.21 0.61 0.40 7.3 DS-2 Grey loam and clay.

BH103 10.50 D3 0.06 0.38 0.26 7.5 DS-1 Grey clay and sand.

1 / 1



 

APPENDIX F:  PERTINENT EXTRACT FROM BERRY (1979) 

 







 

 

APPENDIX G: DRAWINGS 

 

Drawing 15.116/Phs2/01 Site Location Plan 

Drawing 15.116/Phs2/02  Exploratory Location Plan 

Drawing 15.116/Phs2/03 Geology Plan 

Drawing 15.116/Phs2/04  Nominal Section 

Drawing 15.116/Phs2/05  SPT vs Reduced Level (mOD) 

Drawing 15.116/Phs2/06  Water level (mOD) vs Time Plot 
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