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Our investigation has been supplemented by the consulting engineers who provided a copy of the 
borehole record (ref; TQ385SW3596), carried out by Foundation and Exploration Services in April 
1992, on behalf of Crossrail on the street outside of No 13 Macklin Street. A copy of the borehole 
record is appended.  
 
2.0  Ground Conditions 
 
The investigation encountered a significant thickness of made ground underlain by the Langley Silt, 
overlying the Lynch Hill Gravel, which was proved to the maximum depth of sampling at 5.0 m. The 
made ground extended to depths of between 2.1 m and 3.0 m and typically comprised brown silty 
sandy gravelly clay with fragments of brick, ash, plastic, glass and concrete. The underlying Langley 
Silt was only recorded in Borehole Nos 1 and 3, to a depth of 2.9 m, and comprised firm light orange-
brown silty sandy clay with occasional fine to medium subangular to subrounded flint gravel. The 
Lynch Hill Gravel generally comprised light orange-brown fine to medium sand and fine to coarse 
angular to subrounded flint gravel.  
 
Dynamic probe tests carried out adjacent to the boreholes indicate that the Lynch Hill Gravel is 
initially medium dense rapidly becoming very dense. The density of the gravel prevented further 
sampling of this stratum and dynamic probing could not penetrate below a depth of 3.9 m.  
 
Groundwater was encountered during the investigation in Borehole No 2 only at a depth of 4.0 m from 
within the Lynch Hill Gravel.   
 
A cable percussiion borehole was drilled by Foundation and Exploration Services to the southwest of 
the site on Macklin Street and was advanced to a depth of 35.0 m and encountered the expected 
ground conditions. The made ground extended to a depth of 2.05 m, which in turn was underlain by 
Lynch Hill Gravel to a depth of 6.1 m, underlain by the London Clay which extended to a depth of 
32.8 m, overlying the Lambeth Group, which was proved the maximum depth investigated. In-situ 
standard penetration tests (SPTs) were carried out in the borehole and the results are shown on the 
borehole log.  
 
3.0 Outline of Foundation Design Proposals 

 
Our investigation indicated that the existing foundations comprise a range of strip footings and pad 
foundations bearing on made ground or Langley Silt at depths of between 0.80 m and 3.00 m, 
understood to be supporting loads that range from approximately 105 kN/m to 421 kN/m, applying 
pressures of between 96 kN/m² and 384 kN/m².  

 
It is proposed to use the existing foundations and to add three new columns, to support new loads of 
between 127 kN/m to 319 kN/m, applying pressures of between 90 kN/m2 and 420 kN/m2.   
 
It is understood that the main alterations to the current foundations will take place in No 17 Macklin 
Street, specifically to the northern, eastern southern and western boundary walls, central columns and 
eastern internal wall. In No 15 Macklin Street, a central column will be constructed and there will be 
main alterations to the southern boundary wall.  

 
The assumed existing and proposed new pressures are detailed in the table below.  

 

Area Assumed existing pressures  
(kN/m²)  

Proposed new pressures 
(kN/m²) 

Change in pressures 
(kN/m²) 

A 380 272 -108 

H 96 90 -6 

K 324 215 -109 

D 122 164 +42 

J 384 450 +66 

I 97 117 +20 

B 344 420 +76 
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Area Assumed existing pressures  
(kN/m²)  

Proposed new pressures 
(kN/m²) 

Change in pressures 
(kN/m²) 

L 187 210 +23 

G 206 249 +43 

F 172 222 +50 

 
The layout of the foundations with respect to the footprint of the proposed building is shown on the 
attached plan and the walls are numbered areas A to L in order to aid with the illustration of the results 
below. Areas C and D have been combined as have Areas F and G for the purpose of the analyses. The 
analysis has assumed that No 15 and No 17 are rectangular in shape.  
 
The assumed soil profile used in the analysis has assumed that the made ground extends to a depth of 
2.5 m, whilst the Langley Silt extends to a maximum depth of 3.0 m, underlain the Lynch Hill Gravel 
to a depth of 6.0 m, overlying the London Clay, which is assumed to extend to a depth of 30 m, 
underlain by the Lambeth Group.  
 

Area Trial Pit Nos Founding Depth (m) Bearing Stratum 

A 12 1.71 Made Ground 

B 10 0.82 Made Ground 

C / D 1 and 2 2.5 Langley Silt 

F / G 5 and 13 2.47 Langley Silt 

H 12 1.8 Made Ground 

I 8 3.0 Langley Silt 

J 3 3.0 Made Ground? 

K 11 2.5 Langley Silt 

L 7 2.15 Langley Silt 

 
On the basis of the trial pit findings it has been assumed for the analyses that Area J is founded on 
Langley Silt. Information from Trial Pit No 3 indicates that the existing foundation of the northern 
elevation of No 17 Macklin Street is apparently bearing on made ground at a depth of 3.0 m. However, 
space in this pit was very constricted and Borehole No 2, drilled approximately 2.0 m to the southeast 
of this trial pit encountered Lynch Hill Gravel at a depth of 2.9 m. The foundation, if it is bearing on 
made ground, is therefore likely to be very close to the top of the Lynch Hill Gravel. 
 
During site works Trial Pit Nos 2 was terminated at depth of 0.80 m due to an internal wall that 
obscured access and prevented further progress.  Therefore it is assumed for this analyses that the wall 
is founded at a depth of 2.5 m on Langley Silt based on the findings of Trial Pit No 1.  
 
Trial Pit Nos 5 and 13 indicate that the southern boundary wall of Nos 15 and 17 Macklin Street is 
founded at depths of 2.47 m and 2.85 m bearing on Langley Silt. For the analysis these areas have 
been combined and a founding depth of 2.47 m has been assumed.  
 
Trial Pit No 11 was terminated at a depth of 1.62 m due to an internal wall that obscured access and 
prevented further progress.  Information obtained from Trial Pit No 13 indicates that Area K is 
founded at a depth of 2.5 m apparently bearing on Langley Silt.  
 
Three trial pits were excavated along Area H and the wall is bearing on made ground at depths of 
0.82 m and 1.8 m encountered in Trial Pit Nos 10 and 12 respectively and in Trial Pit No 9 the wall 
was found to be bearing on Langley Silt at a depth of 2.22 m. The analysis for this wall has been 
calculated for the worst case scenario.  
 
Trial Pit No 10 indicated that the wall of Area B was founded on made ground at the location 
investigated. In view of the proposed pressure increase it will be underpinned to a depth of about 3.0 
m to bear within the Lynch Hill Gravel and the analysis has been carried out on this basis. 
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4.0 Basis of Analyses 
 

Our analyses of ground movements have been carried out on the basis of assuming that the soils 
behave elastically, which provides a reasonable approximation to soil behaviour at small strains.  A 
Boussinesq analysis is used to determine stresses at depth as a result of surface loading and unloading.  
The soil mass is divided into a number of layers, allowing movements at various depths to be 
identified.  
 
The elastic analysis requires values of soil stiffness at various levels to calculate displacements. 
Values of stiffness for the soils at the site are based on information from our previous ground 
investigation, completed in June 2011 and the borehole record provided by the consulting engineer, 
carried out by Foundation and Exploration Services in April 1992, on behalf of Crossrail. The SPT ‘N’ 
Values have been plotted on a graph and included in the appendix. Relationships of Eu = 500 Cu and 
E’ = 300 Cu for the cohesive soils and 2000 x SPT ‘N’ for granular soils have been used to obtain 
values of Young’s modulus. Drained and undrained parameters have been used throughout, to provide 
an estimate of the total ‘long term’ and ‘short term’ movements respectively. 
 

4.1 Ground Movements 
 
4.1.1 Settlement 
 
On the basis of this analysis, the following table shows the anticipated short term and total settlement 
of different areas of the existing foundations when subject to the additional new loads proposed. 
 

Area Pressure Increase 
(kN/m²) 

Immediate Settlement 
(mm) 

Total Settlement 
(mm) 

B +76 < 5 < 5 

C/D +42 < 5 5 

F/G +50 < 5 5 

I +20 < 5 < 5 

J +66 < 5 5 

L +23 <5 5 

 
For the values given in the above table, a roughly +/- 20% margin of error would be a reasonable 
assumption. The analyses have not taken into account the fact the ground has previously been loaded 
by the existing building and these values are, therefore, conservative.  
 
The maximum overall settlement has been calculated to be no more than 5 mm in total, based on the 
approximated foundation stresses provided not being exceeded.  
 
In our report (ref; J11081 issue 2, dated 22 June 2011 we recommended that new moderately sized 
spread foundations bearing in the medium dense to very dense sand and gravel of the Lynch Hill Gravel 
at a minimum depth of 0.75 m may be designed to apply a net allowable bearing pressure of 
250 kN/m². The investigation has indicated a significant thickness of made ground and spread 
foundations may have to extend to a depth of about 3.0 m to found within the Lynch Hill Gravel. The 
predicted settlements for the new pad foundations (1 m x 1 m) have been calculated to be no more than 
5 mm in total.  
 
A check has been made and the increase in pressures associated with the new additional load will not 
overstress the underlying London Clay. 




















