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Introduction :

In connection with the proposal to redevelop 7 Lancaster Grove, London NW3, including the
construction of a basement, Applied Geotechnical Engineering Ltd (AGE) has been instructed by
Site Analytical Services (SAS) on behalf of the client, to estimate the settlement of the perimeter
pile wail under structurat loadings. It is not required to consider the effects of heave arising from
basement excavation in this assessment.

The proposed redevelopment is understood to include the demolition of the existing structure and
construction of a new 4-storey building, On the basis of the information provided the basement
depth is taken to be of the order of 4m.

Information Provided

The following relevant information has been used for these caleulations:-

i) Preliminary SAS borehole logs in file ‘22518 Prelim Logs.pdf’.

ii) Architects drawings contained in file ‘140721 Pre-Application 5-7 Lancaster Grove.pdf™.
iii) Undrained triaxial test results in File 17429-Triaxial Summary

vi) Email correspondence SAS-AGE dated 10/9/14 to 7/10/14.

Anticipated Ground Conditions
The general ground surface in the area of the site is understood to be essentially level for practical
purposes.

The published geological map (BGS 1:50 000 sheet 256: North London) indicates the site to be
underlain by London Clay. On a devcloped site such as this Made Ground is also anticipated.

The level of the site, relative to Ordnance Datum, is not known. Site Datum (0.0mSD) will be
taken at existing ground level.

A ground investigation has been undertaken at the site (Item ‘i* in Section 2 above), This included
two rotary percussion boreholes within which SPT tests were carried out and trom which U100
samples were taken. The boreholes revealed 1m or less of Made Ground, overlying clay Head to a
depth of 1.8m or less, overlying London Clay.

The results of the SPTs have been converted to undrained strength values by means of Stroud’s
carrclation (Ref 1), and these have been plotted, together with the results of 4No undrained
triaxial tests on 100mm samples, in Figure 1. From this figure the following undrained strength
profile has been derived for the London Clay:-

Cu =60+ 11z (kPa) {Where z = depth below top of London Clay at 1m depth).




Depth (m)
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Undrained Strength vs Depth

Undrained Strength (kPa)
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Figure 1 — Undrained strength vs Depth
4.0 Loads

No site-specific load data has been provided. A general building footprint pressure of 200kPa is
to be adopted, of which 50% is to be taken as imposed uniformly on the perimeter pile wall.

On the basis of the architects drawings (Ttem ii’ in Section 2 above) the building footprint is
estimated to occupy 300n7, therefore the gross building load is taken as 60 000KN, of which 50%
(30 000KN) will be imposed on the perimeter basement wall. The length of that wali is estimated
to be 75m, therefore the vertical loading on the perimeter wall is estimated to be 400kN/m run.

It is understood that the wall is to be constructed of bored piles of 300-400nun diameter. It has
been assumed, for the purpose of this exercise only, that the perimeter pile wall will be formed of
contiguous 400mm piles at 500mumn centres. The load per pile in this scenario is therefore 200kN.

A minimum overall Factor of Safety of 3.0 has been specified for the piles,
On the basis of the above loading and geometry information, a standard vertical load design has

been carried out, this indicates, for the purposes of this cxercise only, that piles will be required to
penetrate to 6.5m below the excavation level in order to carry the vertical load.
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5.0 Estimated pile settlement
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The settlement of the piles forming the perimeter pile wall has been estimated in two stages; in
the first the scttlement of a single pile is ealculated by the method of Vardanega ct al (Ref2), the
group effects caused by the neighbouring piles in the wall are then taken into account using the
‘Piglet’ software.

The settlement (w) of a singfe pile in London Clay, in response to vertical load, is given by the
equation (Ref 2):-

w=D [2.38 X yaa/ M + 2C0/(M.E,) x (L/DY]

Where:-

1) = Pilc diameter (taken as 0.4m)

Ya=2 = shear strain at Cu/2 (taken as 0.008)

M = Cu mobilisation factor (taken as 5.26, on the basis of the pile design)
Cn = mean undrained strength along the pile shaft

Ec = Young’s modulus of concrete (taken as 2E7kPa).

L = pile length, taken as 9.5m,

The single pile settlement calculated by this method is 1.0mm.
The pile group software ‘Piglet’ has been used to determine the effeet of loading a line of such

piles, as compared to a single pile. It is found that, for the particular geometry in this case, a pile
wall settles approximately 4 x single-pile-settlement, ic 4mm.

Conclusions

O the basis of the information, and asswmplions, above, it is estimated that the settlement of the
perimeter pite walls due solely to the vertical wall loading will be of the order of 4mm. No
account is taken in these calculation of the effect of heave due to basement excavation.
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