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1. Introduction 
Heyne Tillett Steel have been appointed by Grosvenor Estate 
Belgravia (the ‘Applicant’) to prepare a Structural Methodology 
Statement (SMS) for the redevelopment of the site at Cundy Street, 
Belgravia, London, SW1W. The report is to accompany a planning 
application to City of Westminster and outlines the following:

 + Research, studies and investigations of the site

 + Current proposals

 + Construction sequence 

 + Impacts of the proposed basement development on existing 
and neighbouring structures 

A-squared Studio Engineers Ltd have prepared a separate report 
considering geotechnical aspects of the proposed scheme and a 
ground movement assessment, which is appended to this report.

Reference should also be made to the Flood Risk Assessment and 
Drainage Strategy Report, also prepared by Heyne Tillett Steel, 
which is submitted separately and is referenced within this report 
where relevant. 

The SMS has been developed to adhere to the requirements of 
Westminster City Council Policy CM28.1 Basement Development. 
The table outlines the requirements of Westminster City Council’s 
Basement Development in Westminster Adopted Supplemented 
Planning Document (October 2014) and provides a summary of how 
these have been addressed in this report and its Appendices. 

Image 1 - Existing Site Footprint (Google Images)
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WCC Policy Requirements Response and/or Reference Location

A

A thorough desk study to include the site history, age of the property, site survey, geology, 
historic river courses and underground infrastructure, including utilities services, drains and 
tunnels. This should also identify other basement developments in the area, so that cumulative 
effects can be considered.

 + Geotechnical and Geo-environmental Desk Study 

Section 2 and 3 of this report

B

An appraisal of the existing structure including drawings to show the arrangement of the existing 
structures. The appraisal should identify previous alterations and any obvious defects. It should 
also assess the condition and location of the building with adjoining buildings. This should 
include opening up works to investigate the existing structure, which should be summarised on 
a set of drawings.

 + HTS Existing drawings 

 + Archive drawings and photos in Section 3.2 of this 

document. No opening up works have been possible 

to date.

C

A site investigation which can be demonstrated to be relevant to the site together with trial pits 
to show the existing foundations and the material they are founded on, for all walls which may 
be impacted by the proposals. If groundwater is present, the levels should be monitored for a 
period of time.

 + Geotechnical Investigations Report and Ground 

Movement Assessment Report 

 + Section 2.2 of this document and archive drawings

D

Details of the engineering design which should be advanced to detailed proposals stage. 
Relevant drawings should be provided to show how the designers have addressed the following:

 + ground conditions and groundwater

 + existing trees and infrastructure

 + drainage

 + flooding

 + vertical and horizontal loading

Structural engineering general arrangement and details; drawing showing underpinning, piled 
wall etc.

 + HTS Proposed drawings

 + Sections 2-4 of this report 

 + HTS Flood Risk Assessment and Drainage Strategy 

Report 

E
An analysis of the Upper Aquifer (when it exists) and how the basement may impact on any 
groundwater flow. 

 + Geotechnical Investigations Report and Ground 

Movement Assessment Report 

 + Section 4.3 of this report 

F
Details of flood risk, surface water flooding, critical drainage areas explaining how these are 
addressed in the design. If the basement is in Flood Zone 3, a full assessment should be carried 
out in those areas identified as requiring one.

 + Section 2.2 of this report 

 + HTS Flood Risk Assessment and Drainage Strategy 

Report 

G

An assessment of movements expected and how these will affect adjoining or adjacent 
properties. This needs to include both short term and long-term effects. The design and 
construction should aim to limit damage to all buildings to a maximum of Category 2 as set out 
in CIRIA Report C760.

 + A Squared Ground Movement Assessment Report 

 + Section 6 of this report 

H

Details of sequences of construction and temporary propping to demonstrate how the 
basement can be built to prevent movements exceeding those predicted. It should show how 
the horizontal and vertical loads are supported and balanced at all stages of construction and 
consider the interaction between permanent works and temporary works.

 + Sections 5 and 6 of this report 

The report is based on the following information:

 + Architectural drawings prepared by DSDHA Architects

 + Building services drawings prepared by Cundall

 + Alignment information on tunnels provided by Crossrail 2 

 + Topographical survey of site provided by Cadplan 

 + Arboricultural Report provided by Tim Moya Associates

 + Archive architectural and structural information on the 
neighbouring Coleshill Flats and archive photos of the site

 + UXO report provided by 6 Alpha Associates

 + World War 2 London County Council Bomb Damage Maps

 + Visual inspection of the site 

 + Geotechnical Investigation Report by Geotechnical and 
Environmental Associates (GEA)  

 + British Geological Survey 

 + OS Historic Maps 

 + LUL maps 

 + A-squared Studio Ground Movement Assessment Report 

 + Landscape drawings prepared by Todd Longstaffe-Gowan Ltd

 + Thames Water Asset Location Search 

 + Environmental Impact Assessment documentation prepared by 
Avison Young
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2. The Project
The proposals seek to erect three mansion block buildings varying
in height from 5 to 11 storeys. Specialist accommodation for older
people (Class C2/C3) would be provided in a new building at the
corner of Ebury Steet and Cundy Street, whilst market housing and
affordable housing (Class C3) would be provided in buildings on
Pimlico Road and Ebury Street. The ground floor frontages will be
activated through the introduction of a range of complementary
commercial units including a food store (Class A1), retail (Class A1),
restaurants / cafes (Class A3), drinking establishments (Class A4), A
cinema (Class D2) and a community facility (Class D1). The basement
level of the Coleshill buildings will be used as affordable retail and /
or workspace (Class A1 and / or B1). The proposals will also deliver
improved public realm at ground floor level, and at Ebury Square
and Orange Square, along with dedicated playspace.

The base structural scheme is predominantly a reinforced concrete
(RC) frame construction.

2.1 The Site

The development site is bound by Ebury Street, Pimlico Road,
Avery Farm Row, Ebury Square and Cundy Street and is known as
the ‘Cundy Street Quarter’ or ‘the Site’. It is located in the London
Borough of Westminster, approximately 950m south of Victoria
Station and approximately 500m north of the River Thames. Whilst
the Site does not fall within any conservation areas, it sits adjacent
to the Belgravia Conservation Area. The Coleshill Basement Flats,
Coleshill Car Park and Orange Square sit within the Conservation
Area and there are several significant listed buildings in the vicinity.
The Site occupies the northern and eastern parts of the urban 
block.

The Site is bounded by:

+ Pimlico Road to the South

+ Ebury Street to the North West

+ Cundy Street, Ebury Square and Avery Farm Row to the North
East

+ Grade II listed Coleshill Flats and Orange Square to the West
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The planning application boundary also includes basement of the 
Coleshill Buildings, Ebury Square, Orange Square, Avery Farm Row 
and part of the surrounding roads and pavements.

Image 2 - Existing site location plan showing planning application boundary
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2.2 Key Site Characteristics

Ground Conditions

On site investigations were completed, consisting of 5 boreholes and several window
samples. The results confirm Made Ground overlaying Kempton Park Gravel to a depth of
between 6.3-8.4m below ground level, with London Clay to depth

Topography

The topography of the Site is generally flat, sloping downward very slightly toward the
south east, with levels varying between +6.50m OD and +7.00m OD across the site.

Ground Contamination

No sources of contamination were identified during the desk study and fieldwork
carried out by GEA found some localised concentrations of lead and PAH and low risk of
significant contamination linkage or impact on end users. There is not considered to be a
significant potential for hazardous soil gas.

Groundwater

Groundwater was encountered at depths of between 6.1 m and 6.7m (0.23 m OD and
-0.20 m OD) at the interface between the Kempton Park Gravel clay layers and is likely to
be perched water sitting on top of the clay layer. Piezometer testing was also completed
within the clay layer, which confirmed that water table to be located within this layer.
Groundwater levels were monitored over a 6-month period.

The lost, culverted River Westbourne passes to the west of site around 100m away and
does not require further consideration for the scheme.

Thames Water Sewers

Asset maps show several combined sewers under the streets to the perimeter of the Site, 
as well as distribution sewers to each building within the site footprint. Existing sewers are 
summarised as follows:

 + A 1524 x 762 combined sewer, 2.5m deep running west under Ebury Square, Cundy 
Street and Ebury Street to the north

 + A 1524 x 762 combined sewer, 3.2m deep running east under Pimlico Road to the 
south of the Site

 + A 305 dia. combined sewer running south under Avery Farm Row

Existing Drainage on Site

 + A network of 150 diameter Thames Water-owned combined sewers within the site 
footprint. These outfall via a 300 diameter pipe into Pimlico Road to the South, 
which has been confirmed suitable for reuse

 + The existing Coleshill Flats have a separate drainage network, which extends under 
the car park and exits under gravity towards Orange Square.

 + The drainage for Walden House is thought to connect directly to the Pimlico Road 
and Avery Farm Row sewers.

Crossrail 2

The safeguarding zone for Crossrail 2 extends under the eastern portion of the Site, with 
expected tunnel locations to cut under the south east corner of site. This is discussed 
further in section 2.3

London Underground District and Circle Line Tunnels

Located approximately 20m north of the Site in a shallow cut-and-cover construction
and not expected to impact from a structural perspective. Noise and vibration is
considered separately by acoustic consultant and LUL have been contacted pre-planning
and confirmed no concerns from the development.

Substation

A buried UKPN network substation is located to the west of the Site adjacent to the
basement of Coleshill Building. This serves other properties and will need to be relocated
temporarily in order to form the new structure

Trees

Several existing trees are on the Site, of which some have tree preservation orders. More
significant trees are proposed to be kept adjacent to Coleshill Buildings. The Arboricultural
Report compiled by Tim Moya Associates should be referred to for more information.

Other Utilities

A Utility Search Report compiled by Cundall has shown that several small gas pipes and
high-voltage electrical cables run across the site footprint. These will all be cut off and
removed or diverted as necessary as part of works.

Unexploded Ordnance

A Detailed UXO Report complied by 6 Alpha Associates has identified risk posed by
unexploded objects at the Site to be ‘Very High’ which is not unusual in this part of
London. Magnetometer surveys will be required where piles are installed and in advance
of bulk excavations.
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Image 3 - Key Site Considerations
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2.3 Crossrail 2

The safeguarding zone for Crossrail 2 extends under the eastern 
portion of the Site. Consultation with Crossrail 2 has taken place 
during the pre-planning stage in accordance with the Safeguarding 
Directive 2015 and a pack of information and ground movement 
assessment has been submitted to Crossrail 2 prior to the planning 
application.

Crossrail 2 have confirmed that the most likely route is for one of the 
main running tunnels to cut across the south eastern portion of the 
Site and it is this location that is considered as part of the planning 
application. The final route of Crossrail 2 is still to be confirmed 
following further consultation. The proposed location does not 
allow for bridging foundations over the tunnels and is located under 
one of the taller buildings.

There is a zone around the planned position of the tunnels where 
construction is prohibited. This comprises a construction tolerance 
zone, an exclusion zone and an alignment adjustment zone.

The tunnel depth is shallow in this location, approximately 15m from 
ground level to tunnel crown, but it is possible to construct a single 
storey basement over the planned tunnels and remain outside of 
the exclusion zones.

The tunnelling work is not due to be completed until a significant 
time after the buildings on site are complete.

The main considerations on the design from Crossrail 2 include: 

 + The settlement of the building when the tunnels are bored, 
affecting how this portion of the building is founded 

 + Pile exclusion zones, which affects position of where 
settlement reducing piles can be located close to the tunnel 
and the contiguous pile wall depth above the tunnels

 + Possibility for further changes in alignment and depth of 
tunnels before this portion of the building is fully confirmed

 + Considerations of ground borne noise and vibration from the 
construction and in-service tunnels 
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2.4 Site History 

Much of the area surrounding the Site was developed in the first half 
of the 18th century and by the beginning of the 19th Century several 
terraced houses were located on the site footprint.

By 1875, the density of terraced housing on the Site had increased, 
with most of the site footprint comprising of Victorian terraced 
housing extending from additional streets, including Elizabeth Place 
and Clifford’s Row, that have subsequently been removed. 

Maps from 1896 show a similar arrangement, but with some clearance 
having taken place, including the formation of Orange Square, and 
the Coleshill Flats and car park. Walden House was constructed on 
the Site in the 1920s.

The Site suffered heavy damage during the Second World War and 
many of the site’s Victorian terraced houses were bombed and 
demolished as a result. 

Maps from 1950 show that four cruciform style blocks were 
constructed to the north of the site between 1950 and 1952, on the 
site of bomb-damaged houses, which are still in place today. The 
site has been generally unchanged since this time. 

2.5 Listed Buildings and Structures

The planning boundary includes some listed buildings/structures 
and there are other listed buildings close to the site. These include:

 + Grade II listed Coleshill Flats within the planning boundary to 
the west of the main development site

 + Grade II listed Marquees of Westminster Memorial Fountain on 
Avery Farm Road within the planning boundary

 + Grade II listed Obelisk adjacent to Walden House

 + Grade II listed telephone boxes on Ebury Square 

Image 8 - Bomb MapImage 7 - Historic Map 1954-1965

Image 6 - Historic Map 1950 - 1951Image 5 - Historic Map 1875-1878
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Lochmore House, Laxford House, Stack House and Kylestrome House

Four seven storey buildings constructed in a cruciform 
formation to the north of site, constructed 1950-1952. 

Construction comprises a brick façade, with external cantilevered 
balconies. The blocks are cross shaped in plan, with massing consistent 
between levels and no setbacks. Archive documents and pictures 
show the buildings are constructed as steel frames, with a hollow 
pot and reinforced concrete rib floor construction using a patented 
Caxton floor system. Columns appear to be concrete encased.

Foundations are thought to be deep strip and pad footings from the 
archive photos, with no piling rigs observed but this would need to 
be confirmed through further investigation. Laxford House is the only 
building on site to have a basement, which extends under part of the site.

Coleshill Flats (Grade II)

Coleshill Flats were constructed in the 1870’s. These two 6 storey 
mansion blocks comprise rectangular blocks with inset walkways and 
basement levels to both. Both blocks have Grade II listed status.

Limited archive information indicates that the structure of 
these buildings is load bearing masonry with timber joist 
floors. Early steel or cast iron columns are located at ground 
floor. At foundation level, load bearing masonry footings are 
shown to corbel out and sit on pad and strip foundations.

The rear basement areas of the Coleshill Flats are 
included as part of the planning application, including the 
lightwell and retaining wall to the existing car park.

The flank walls of both buildings bound the main 
development site and are considered when assessing 
movements as part of the basement proposals. 

3. Existing Buildings 
Five existing buildings occupy the main development area of the 
site, with landscaping, access road and car parking surrounding the 
buildings.

Intrusive site investigations have not been possible to confirm the 
fabric of the existing buildings but a limited visual inspection of the 
existing building has been completed and archive drawings and 
photos have been found showing the original construction for some 
of the buildings.

1 32 Walden House

Walden House is a 5 storey mansion block, constructed in the 
1920s and has subsequently been connected to Laxford House.

The structure appears to comprise load-bearing masonry façade 
and chimney stacks on the roof, with three stair cores to the internal 
courtyard of the building, likely providing the structure with lateral 
stability. The building does not have a basement. It has not been 
possible to investigate the building footprint but it is expected that 
this is founded on masonry corbel or strip footings, with concrete 
floors. It is proposed to relocate the obelisk to Five Fields Row.
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Image 9 - Existing and Neighbouring Building Plan



8

3.1 Neighbouring Buildings

Buildings Fronting onto Ebury Street

Directly across the street to the north of site, there are a row of 
terraced buildings fronting onto Ebury Street, several of which 
have Grade I and Grade II listed status. These are all approximately 
10m away from the site perimeter. The buildings are generally 
3-4 storeys in height and most appear to have basements and 
are expected to be constructed in a traditional form using 
load-bearing masonry walls and timber floor structures.

Movement of the buildings will need to be considered 
from installing the new basement but given the proximity, 
any predicted movements are negligible.

Structure Grade
184-188, EBURY STREET Grade II

182, EBURY STREET Grade II

180, EBURY STREET Grade I

174, EBURY STREET Grade II

172, EBURY STREET Grade II

162-170, EBURY STREET Grade II

Orange Square

There are subterranean toilets installed below Orange Square dating 
to the early 1900s. Several large trees also occupy the square. Orange 
Square is included within the planning boundary of the site.

Ebury Square Gardens

Located at the eastern end of site and included within the planning 
boundary, Ebury Square Gardens is not impacted by the basement 
works but landscaping works are proposed as part of the development. 

Fountain Court

A 9 storey mansion block built around the 1920’s on the opposite side 
of Avery Farm Row to the development, likely built around the time of 
Walden House. The building is located around 12m from the proposed 
basement line and not expected to be impacted structurally by the 
development. For information on Fountain Court refer to DIA report.

Ebury Square Development

A 5 and 8 storey development in 2014 including a deep basement 
that is set around 9m from the proposed development line. Given 
the depth of basement and distance from site, the proposals 
are expected to have a minimal impact on this site. 
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Image 10 - Section through Coleshill Buildings

Image 12 - Construction of Kylestrome House

Image 11 - Original Construction of foundations
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4. Proposed Works
The proposed scheme looks to:

 + Demolish four cruciform Cundy Street flats and Walden House 

 + Excavate and construct a single storey basement generally to 
4m depth, with some localised deeper sections

 + Construct several buildings of 5-11 stories in height

 + Provide new paved routes through the Site

 + Provide new landscaping areas at ground level around the rear 
of the Coleshill Flats and podiums/green roofs on upper floors

The building use will be for senior living, affordable and market 
housing, retail units, leisure amenities, basement car parking. 

The base scheme considered for the purposes of this report is an 
insitu reinforced concrete frame, with transfer slabs at ground and 
first floor levels. Insitu concrete results in the largest structural 
loads but other structural options are also possible to frame the 
upper stories.

4.1 Demolition and Temporary Works 

4.1.1 Demolition 

The 4 existing Cundy Street blocks of flats and Walden House are 
proposed to be demolished. It is expected that the buildings will be 
demolished using a top down demolition and an asbestos survey will 
be carried out prior to demolition to allow appropriate health and 
safety measures to be implemented.

Demolition is to be phased to suit when vacant possession is acquired 
of the buildings, with the 4 Cundy Street blocks demolished before 
Walden House.

The foundations to the existing buildings are expected to be deep 
strip and pad footings. However as this is still to be confirmed, an 
allowance is to be made in case piled foundations were found below 
the 4 No. seven-storey towers. Piles would be cut down to a suitable 
level below proposed basement level and new piles installed around 
these.

Demolition will be carried out in accordance with the current and 
relevant codes of practice including Westminster City Council’s Code 
of Construction Practice and noise, dust and vibration levels are to 
be considered, given the residential setting of the development.

4.1.2 Temporary Works 

Lateral propping to contiguous and secant pile walls will be required 
during basement excavations to minimise ground movements to 
the Coleshill Buildings, Ebury and Cundy Streets, Pimlico Road and 
Avery Farm Row. In permanent case these walls are to be propped 
by ground floor slab. 

Single storey retail space located at Coleshill Flats adjacent to 
Clifford’s Row is proposed to be partially demolished and temporary 
works will be required to retain the shop front. 

As the Coleshill Flats are not currently connected to any buildings on 
site, no temporary works is required to restrain the neighbouring/
party walls but temporary protection will be installed.

Image 13 - Proposed Structure
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4.2 Substructure

The proposed basement extends across most of the development 
footprint and will be designed to house car/bike parking, plant 
rooms, storage and residential amenities.  

Basement formation

Demolition of existing structures will be followed by installation of: 

 + 600mm diameter contiguous pile walls generally

 + 600mm secant pile walls around deeper sections of basement 
(swimming pool, cinema and sub-basement areas) that extend 
below the perched water table

 + 750mm diameter contiguous pile walls along boundary with 
Coleshill Flats 

 + 750mm and secant pile walls along the perimeter wall of cinema 
in Building C 

The piled wall will be installed at ground level and an allowance has 
been made to offset this by 1.2m away from existing structures.

Piles will be shallower over the proposed route of Crossrail 2

The new basement will be excavated within the piled wall structure 
predominantly through the gravel formation. General basement SSL 
is between 4.5-5m below ground. Lift pits, cinema pool areas will 
extend between 1.5-3.4m below the general basement level. 

300mm thick waterproof liner wall is proposed around the perimeter 
of the basement 

Image 14 - Substructure
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4.2.1 Foundations

A 1m thick raft foundation is proposed across most of the whole site, 
with settlement reducing piles under the taller structural elements. 
The raft is founded in the Kempton Park Gravel formation under 
the Site but the London clay formation just below is governing the 
settlement. Geotechnical analysis has been completed by A Squared 
Geotechnical Consultants, to confirm where settlement reducing 
piles are required.

Raft slab below the cinema in Building C and pools in Buildings A and 
B will most likely sit on London clay formation.

4.2.1.1 Foundations adjacent to Crossrail 2

For Building B, the foundations have been designed to consider the 
location of the future Crossrail 2 tunnel. A line of piles has been 
located along the exclusion zone and the basement and ground 
structures have been stiffened up using thicker slabs and a series 
of concrete walls, to partly cantilever and track some load back to 
the new pile line. Piles have also been designed with fixed moment 
connections into the slab. 

A ground movement assessment on the Crossrail 2 tunnel has 
been prepared by A Squared and is appended to this report, 
which confirms the settlements once the building is complete and 
following the boring of the Crossrail 2 tunnels, which results in some 
additional settlement. The total settlement is considered to be 
within acceptable limits.

4.2.2 Basement Waterproofing

The waterproofing rating of the proposed basement is Grade 3. 

Two separate waterproofing systems are proposed as part of the 
overall waterproofing strategy for the basement to obtain Grade 
3 environment and current proposals are to provide an externally 
applied membrane and waterproof concrete. A drained cavity 
has also been considered but is currently not allowed for in the 
architectural finishes.

400 thk RC slab

Allow for continuity bars at 
slab /pile cap junction Coleshill 

Buildings

Allow for compressible  
material between capping 
beam and existing wall

Centraline of piles Min 
1.2m away from exisiting 
structures

Ø600mm secant pile wall 
with 300mm thick liner wall 
(minimum 200mm + 100mm 

piling tolerances) 

1000 thick RC slab

Dowel bars between raft slab and each 
contiguous pile to distribute load from 
raft into piles. Use 3No. H13 bars with 
Hilti HIT-HY 200A resin

Image 15  - Foundations adjacent to Coleshill Flats
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4.3 Superstructure 

For the purpose of this report, a fully framed insitu concrete frame 
is considered as primary option. 

The building is divided into 3 separate buildings:

 + Building A -  U Shape on plan, split into a 6 storey and 10 storey 
element, primarily for use as Senior Living accommodation

 + Building B – L shape in plan, split into 11 storey (building B1), 9 
storey (building B2) and 5 storey (building B3) elements. Building 
B1 is for use a private residential and B2/3 as intermediate 
affordable.

 + Building C – 7 storey block split into two halves above 3rd floor 
level for affordable housing

The general structural strategy above 1st floor level is to have a 7.5m 
x 7.5m framed column grid, with façade columns at 5m centres 
and 225-250mm thick concrete slabs. Localised transfer of up to 
400mm thick are required where set backs occur.

At ground and 1st floor levels, a 750mm structural zone is allowed for 
in order to transfer columns and create proposed open plan spaces 
on different grids below. Exact beam lines will be coordinated 
around services and box planters. Beam and slab thickenings are 
localised to where transfers occur to make structure more efficient 
and maximise headroom. 

4.4 Stability 

All wind loads on facades and notional horizontal loads will be 
transferred through diaphragm action of the floor slabs, to RC lift 
shafts, stair cores and RC walls that provide lateral stability to the 
new building. Horizontal loads will be transferred vertically through 
RC shear walls which will act as cantilevers transferring the loads to 
the ground through the raft foundation. 

It is necessary for these structural walls to run continuously to 
foundation level and the basement has been planned to incorporate 
these. Typically, these stability cores comprise a single stairwell, a 
double lift shaft and risers for building services. 

Image 16 - Superstructure proposals
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4.5 Disproportionate Collapse 

The entire development is classified as a Category 2B structure 
under Section A3 of the UK Building Regulations. The structure is 
required to have horizontal and vertical ties to all primary structural 
elements to fulfil requirements for robustness, and mitigation of 
disproportionate collapse. This is achieved through detailing of 
reinforcement and the monolithic nature of the RC elements. 

4.6 Movement Joints  

The extent of the proposed buildings is over the 50-60m 
recommended for individual concrete structure and movement 
joints are proposed to divide the buildings up. This will help reduce 
cracking from shrinkage over the lifetime of the building. Joints 
are to run continuously throughout the structure from first floor 
and above. The position of movement joints are governed by the 
architectural layouts, position of stability cores and geometry of the 
structure. 

Where buildings are divided by movement joints, stability is justified 
for each individual structure. In most locations, proprietary shear 
connections are proposed to be installed along the line of the joint, 
which transfer horizontal and vertical loads across the joint into 
a single line of columns/core walls beyond. Double columns have 
been allowed for in other locations, to support slabs either side of 
the joint. 

4.7 Façade Support

It is proposed to support the façade directly from the concrete 
slabs and consideration has been given for loading and fixings if 
some facades are constructed from precast elements. Facades are 
to the architect’s specification and are shown within the design and 
access statement and will mostly comprise masonry and glazing/
curtain walling systems.

The façade to Building B has inset balconies along the eastern 
edge. These balconies will be thermally isolated from the rest of the 
structure using thermal breaks along the balcony lines. 

4.8 Impact on Existing Trees

Impact of Proposed Development on existing trees will be assessed
considering:

+ Location of trees within the vicinity of the Site

+ Protection of the roots during excavation

+ Protection of the roots and branches from being damaged by
heavy construction equipment such as piling rigs

+ Adequate working space during construction

+ Contamination from toxic building materials

+ Compaction damage to roots by excavated spoil and vehicle
movement

+ Altered soil drainage patterns

A separate Arboricultural Report has been provided by Tim Moya
Associates.

Under the current scheme, it is proposed to remove most of the
trees on the Site, except for two large Scots Pine trees to the rear
of the Coleshill Flats that are retained. Additional trees are to be
planted to replace those that are removed and other trees are re-
tained within the planning boundary.

4.9 Surface Water Management Plan

The separate drainage strategy report should be referred to for the
below ground drainage proposals.

It is proposed to reuse the existing drainage connection into the
sewer in Pimlico Road to serve part of Building B and to install a
number of new connections to other surrounding sewers to serve
the other buildings. Connections will be through the basement
walls above basement slab level, to maximise the amount of water
discharging by gravity. Where possible, connections will be located
within proposed plant room areas and extend to the east and west
where the sewer levels are lowest.

4.9.1 Foul Water Drainage

It is proposed to collect and discharge all foul water above ground 
floor level by gravity. Basement drainage will be collected below the 
basement slab and pumped up to high level ground.

4.9.2 Surface Water Drainage

It is proposed to provide blue roofing, green roofing and/or a 
blue and green roof integrated system to much of the roof of the 
development where possible and the podium slabs. These systems 
provide surface water attenuation and reduce the runoff rates from 
site close to greenfield rates.

4.10 Hydrology

The expected flow of water on the Site is to the south towards the 
River Thames. Although the basement extends over most of the site 
footprint, the depth of the basement is located above the perched 
water table and still within the permeable gravel layer, so is not 
expected to significantly alter the flow of water in the surrounding 
area.

4.11 Coleshill Flats Basement and Landscaping

As part of the works to the Coleshill Buildings, it is proposed to 
change the landscaping to the car park around the existing lightwell 
areas and basement. Current proposals are to remove the top 
courses of the retaining walls and to regrade the slopes to suit and it 
is not planned to alter the existing basement or retaining structures.

A lift is to be incorporated into the Coleshill Building retaining 
wall, which will be completed using traditional underpinning and 
foundations. 
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5. Construction Sequence

5.1 Phasing

Consideration has been given to splitting construction into two 
phases. Broadly, these are as follows:

Phase 1 – Carry Demolition of Cundy Street Flats, excavation and 
construction of basement level on the west half of the site, whilst 
still retaining the existing Walden House building. Once this section 
of basement is complete, Buildings A and C are built. 

Phase 2 – Demolition of Walden House. Excavation and construction 
of second phase of basement, covering remainder of site footprint 
and Building B.

It is proposed to install a temporary piled wall between the two 
phases, with sections locally broken out where the two halves of 
the building are to be connected. When forming the superstructure 
of all blocks, it will be necessary to divide the structure into parts in 
order to create manageable pour sizes.

A preliminary construction sequence is described below to minimise 
movements and disruption to the surrounding buildings.

5.1.1 Pre-construction and Enabling Works

Install monitoring targets on Coleshill Flats and other structures as 
required. Commence regular monitoring of survey targets.

 + Set up offices and welfare

 + Erect site hoarding

 + Divert and disconnect of services where required

 + Relocate existing substation to temporary location. Refer to 
Cundall report 

 + Strip out existing buildings

 + Remove existing trees 
Image 17 - Phasing Plan
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5.1.2 Demolition – Phase 1

+ Install required temporary works

+ Demolish existing structures on site to:

+ Kylestrome House

+ Lochmore House

+ Laxford House, with careful demolition at interface with
Walden House (where retained)

+ Stack House

+ Garage structure to Walden House

+ Machinery assumed to include hydraulic breakers, with
excavators to move debris and dump trucks to move off site

+ Remove existing infrastructure such as roads, pavements and
divert any service infrastructure required to keep Walden
House operating

+ Grub out existing foundations, substation, tanks, Laxford House
basement and any historic basement structures

Image 18 - Phase 1 Demolition
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5.1.3 Foundations – Phase 1

Carry out pile probing along line of piled wall and bearing pile 
locations

 + Relocate existing UKPN substation 

 + Backfill existing basements using crushed material from site if 
appropriate

 + Install piling mat for piled wall and bearing piles 

 + Use CFA piling rigs to install contiguous and secant piled walls 
and internal bearing piles. 

 + Install temporary sheet wall between phases 1 and 2

 + Initial reduced level dig will be undertaken to allow casting of 
capping beams to pile wall. Install temporary sheeting around 
perimeter as required

 + Install props to contiguous/secant piles, including trench blocks 
to prop raking props from

 + Following the installation of temporary works, full depth 
excavation to basement level will be undertaken using 
excavators

 + Excavated earth and existing masonry constructions not being 
retained will be collected by a waiting lorry or skip. Excavate 
to depth required to allow installation of blinding and raft 
foundation

 + Install raft foundations, with concrete wagons required to 
deliver concrete to site. The raft will be ground bearing and tied 
into the piled wall around the perimeter and deeper basement 
areas such as the pools and cinemas.

 + Allow for localised dewatering where deeper areas of the 
basement are constructed around the pool and cinema

5.1.4 Construction – Phase 1

 + Install columns, walls and RC liner walls using traditional 
formwork off of the raft slab. 

 + Install ground floor slab from formwork supported on raft

 + Sequenced removal of the secant pile wall propping will be 
undertaken following curing of ground floor structure

 + Install concrete frame structure from ground floor and up to 
roof level. RC core walls to stairwell and lift shafts to progress 
along 

 + Allow for demolishing Walden House following completion of 
Building C

 + Complete hard and soft landscaping works to Orange Square 
and Coleshill Buildings,

5.1.5 Phase 2 Construction

 + Install piled foundations, capping beams and props, using a 
similar sequence to phase 1

 + Allow for debonding and cutting down sheet piled wall between 
phases 1&2

 + Excavate to form new basement and install concrete sub and 
superstructure as per phase 1 methodology

 + Complete hard and soft landscaping works to surrounding 
pavements and Ebury Square

Image 19 - Phase 1 Basement Excavation
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6. Impacts of Subterranean 
Development on Existing and 
Neighbouring Structures 
To prevent lateral movement and provide lateral stability of the 
ground throughout excavation the secant pile walls will be propped 
horizontally. Props are to remain in place until the permanent 
basement structure is completed. The props will ensure that 
the surrounding ground beyond the excavation is continuously 
supported during construction. 

As described above, the stability and structural integrity of the 
surrounding earth and the neighbouring properties will be maintained 
throughout construction without any structurally detrimental effect 
to existing conditions.

In addition to the above a set of monitoring targets will be installed 
on retained walls as a precaution to flag up any movement. Regular 
monitoring of survey targets will be carried out throughout the 
works. This will be started prior to any works commencing and 
continue throughout demolition, excavation and construction.

6.1 Predicted Ground Movements

A ground movement assessment (GMA) report has been produced by 
A Squared Geotechnical Consultants, which considers movements 
around the site from the construction of the basement and is 
appended to the report.

6.1.1 Construction Stage

The GMA comprises an assessment of the potential impact of the 
Proposed Development works on Grade II listed Coleshill Flats. 
They consist of two sets of blocks along Pimlico Road and Ebury 
Street. The GMA predicts that the maximum damage category for 
the neighbouring properties is Category 1 – Very Slight. Worst case 
horizontal deflections are predicted to be within 12-15mm. The 
predicted ground movements, the associated wall tensile strains 
and the level of damage categorisation are moderately conservative. 

The predictions of ground movement based on the ground 
movement analysis will be checked by monitoring of adjacent 
properties and structures and condition surveys will be completed 
prior to any works commencing. The structures to be monitored 
during the construction stages will include:

 + The adjacent Coleshill Building properties

 + The tops of the capping beam around the site perimeter

The precise monitoring strategy will be developed at a later stage 
and it will be subject to discussions and agreements with the owners 
of the adjacent properties and structures. Mitigation measures will 
be implemented if movements of the adjacent structures exceed 
predefined trigger levels. 

More information can be found in Geotechnical Investigations 
Report and Ground Movement Assessment Report. 

Image 20 `- Detailed view of the predicted damage categoriesfor end of excavation and long-term analyses
Image 21 - Horizontal displacement contours at ground surface for end of 
excavation and long-term analyses
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Image 22 - Settlements After the Construction of Proposed Building

Image 23 - Cumulative Settlements Arising from the Proposed Building 
Construction and Excavation of Crossrail 2 Tunnel

6.1.2 Crossrail 2 Excavation 

A combination of 1m deep raft slab and 25m long 750dia settlement 
reducing piles are proposed to control movements of the structure 
during construction of Crossrail 2 tunnels. The raft provides 
structural stability and piles act to enhance the serviceability 
performance of the structure.  Maximum vertical deflection of 
around 45mm is estimated to occur after proposed construction is 
complete and Building B is predicted to settle by another 10-15 mm 
following construction of Crossrail 2 tunnel.  
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7. Site Constraints and Buildability 
Considerations

7.1 Expected Construction Techniques

7.1.1 Superstructure

RC cores for the taller elements could be slip-formed or jump-
formed or installed traditionally with the rest of the frame, to the 
preference of the main contractor. 

The current scheme looks to cast all concrete in-situ, using 
conventional in-situ reinforcement. Options can be considered for 
prefabricated reinforcement and walls/columns to speed up the 
construction programme.

7.1.2 Substructure

The interior face of basement walls will need to be set in-board of 
the site perimeter. This is due to the space required for a piling rig. 
Around the perimeter, the outside face of the pile line is generally 
set 150mm from the site boundary, to provide a temporary works 
zone. Centreline of piles will need to be set 1200mm away from the 
vertical faces of wall close to Coleshill Building.

There is an option for a top-down or bottom-up basement 
construction scheme. Both are feasible; design so far has been 
carried out based on a typical bottom-up construction. Sequencing 
of the basement construction is dependent on which of the two 
methods of basement construction is chosen.

Continuous engagement with Crossrail 2 is required to establish the 
location and setting out of the tunnel structure. The final route and 
tunnel location is not expected to be completely confirmed, until 
the further consultation period has been concluded.

7.2 Highways

The site is well accessed by road, located on the A3214 (Pimlico
Road). The proposals are discussed in the construction logistics in-
formation prepared by Gardiner and Theobald.

7.3 Neighbouring Buildings

The Proposed Development abuts the Coleshill Flats at the south
west of the site.

The offset between the interior face of basement walls and the site
perimeter (necessary to operate a piling rig) increases to 1200mm on
the boundary with the Coleshill Buildings, due to piling rig limitations.

7.4 Temporary works

If the bottom-up method of construction is chosen for the
basement, then propping will be required for basement to minimise
movements of the surrounding streets/buildings with ground floor
providing support in permanent case.
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8. Conclusion
The report provides a desk study of the existing site/buildings
and presents a detailed scheme for how the new construction
can be structured and built, considering ground conditions, trees,
infrastructure and hydrology.

On site borehole investigations have been completed to verify the
existing ground conditions and groundwater and are summarised
in a ground investigation report. Although trial pits have not been
possible to all existing footings, archive information has been used
to inform the design.

Perched groundwater has been found below the general proposed
basement formation level and with only localised penetrations re-
quired below this, the proposed basement is expected to have 
minimal impact on groundwater flow.

A ground movement assessment considers the impact of the
proposed basement construction on the surrounding buildings and
infrastructure and confirms that the basement can be formed whilst
limiting movements to within damage category 1 in accordance with
CIRIA report C760.

Consideration has been given to the Crossrail 2 tunnel that is
proposed to cut the corner of the site and a foundation solution is
presented to accommodate this.

It is concluded that the new basement and structure can be
formed whilst minimising the impact on the surrounding buildings,
infrastructure, hydrology and trees.
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Design Criteria and Outline Structural 
Specification

1.1 Design Criteria

1.1.1 Deflections

The deflections of the new structure will be designed to meet the 
following criteria:

 + Concrete Elements (in-situ and precast):

 + Vertical deflection of floor slabs and beams will be limited to:

 + deflections under total load: 

 + continuous = [span / 250]

 + cantilevers = [span / 125]

 + deflections under imposed loads: 

 + internal = [span / 360]*

 + perimeter = [span / 500]*

 + cantilevers = [span / 175]*

 + *or 20mm whichever is the lesser

 + Differential deflection between any two floors = +20mm

1.1.2 Movements

The overall size and form of the building is such that is  necessary to 
introduce movement joints within the primary new build structure.  

1.1.3 Durability

Long term durability of the concrete structure will be achieved by 
providing adequate cover to reinforcement as recommended in 
Eurocode 2. 

1.1.4 Fire Protection

Fire protection to new reinforced concrete structure will be 
achieved by providing cover to the reinforcement and minimum 
concrete Section sizes as recommended in Eurocode 2.

Fire protection to steelwork elements – such as spray applied 
systems, fire boarding or intumescent paints – will be developed by 
the architect.

1.1.5 Tolerances

The frame will be constructed to be within the tolerances set down 
in the technical specifications and the recommendations of the 
National Structural Concrete Specification and National Structural 
Steelwork Specification. All finishes, cladding, services, internal 
partitions are required to be detailed to accommodate the worst 
combination of these.

1.1.6 Structural Robustness

The new building will be designed in accordance with the relevant 
design standards to satisfy the requirements for robustness. The 
proposals will consequently be designed in line with this class as 
discussed in more detail in Section 4.
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1.2 Outline Specification

1.2.1 General

The following design elements should be in accordance with the 
architect’s details:

 + Water and damp proofing

 + Setting-out

 + Fire protection

 + Floor separation and acoustic isolation

 + External works

 + Finishes

 + Internal partitions

 + Insulation

1.2.2 Concrete

The concrete grades to be used are as follows:

 + Blinding: Gen1

 + Mass concrete: Gen3

 + In-situ RC retaining walls: RC40/50

 + Basement slab: RC32/40

 + Floor slabs: RC32/40

 + RC Columns and Wall: RC50/60

 + RC Capping Beams: RC 40/50

All formed surfaces to be Type A (basic) finish in accordance with 
the National Structural Concrete Specification (NSCS). 

1.2.3 Steel work

All steelwork to be Grade S355, to BS EN 10025 and in accordance 
with BS5950. All Hollow Sections to be grade S355 Tata Celsius.

All connections to have minimum 4No. M20 bolts, with minimum 
6mm leg length continuous fillet welds, unless specifically noted. The 
steelwork fabricator will be responsible for the design and detailing 
of all steelwork connections.

All steelwork to be blast cleaned to SA2½. Internal steelwork 
painted with 75μm of zinc phosphate primer. External steelwork to 
be galvanised to 140μm. All primers for steelwork to be compatible 
with the chosen intumescent paint.

Composite profiled metal decking to be to manufacturer’s specified 
finish, minimum 1.2mm gauge thickness.

1.3 Design Parameters

1.3.1 Codes of Practice:

1.3.1.1 Eurocodes:

 + BS EN 1991 Actions

 + BS EN 1991-1-1 (Dead & Imposed Loads)

 + BS EN 1991-1-4 (Wind Loads)

 + Concrete BS EN 1992

 + Foundations BS EN 1997

 + Steelwork BS EN 1993

 + Masonry BS EN 1996

 + Timber BS EN 1995

 + Balustrades BS EN 1991-1-1:2002 UK NA Table NA.8

1.3.1.2 Building Regulations 2000:

Approved Document A – Structure (2004 edition)

Approved Document H – Drainage & Waste Disposal (2002 edition)

1.3.2 Design Loadings:

Imposed Loadings: UDL qk - kN/m2

a. Residential 3.0 (2.0+1.0)

b. Retail     5.0

c.
Corridors/stairs/landings/

reception
4.0

d. Plant areas 7.5

e. Roof (maintenance access only) 0.75
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Asset Location Search Sewer Map - ALS/ALS Standard/2018_3867799  

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed.  Service pipes are not shown but their presence should be anticipated.  No liability of 
any kind whatsoever is accepted by Thames Water for any error or omission.  The actual position of mains and services must be verified and established on site before any works are undertaken. 
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not 
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position 
of mains and services must be verified and established on site before any works are undertaken. 
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Asset Location Search Water Map - ALS/ALS Standard/2018_3867799  

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed.  Service pipes are not shown but their presence should be anticipated.  No liability of 
any kind whatsoever is accepted by Thames Water for any error or omission.  The actual position of mains and services must be verified and established on site before any works are undertaken. 
 
Based on the Ordnance Survey Map with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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EXECUTIVE SUMMARY 
This executive summary contains an overview of the key findings and conclusions.  No reliance should be placed on any part of the 
executive summary until the whole of the report has been read.  Other sections of the report may contain information that puts into context 
the findings that are summarised in the executive summary. 
 
BRIEF 
This report describes the findings of a site investigation carried out by Geotechnical and Environmental 
Associates (GEA) on the instructions of Gardiner and Theobald, on behalf of Grosvenor Estates. The work has 
been carried out with respect to the construction of three new buildings with a single level basement. The 
purpose of the investigation has been to determine the ground conditions and hydrogeology, to assess the extent 
of any contamination and to provide information to assist with the design of retaining walls and foundations.   
 
SITE HISTORY 
On the earliest map studied, dated 1875, the site is shown to have been occupied by residential properties with 
associated rear gardens. Two roads are also shown on the site, labelled as Clifford Row and Elizabeth Place. The 
Metropolitan District railway line is shown about 25 m north of the site and a school was present 30 m to the 
east. Victoria, Ebury and Commercial wharfs and various other wharfs with cranes and warehouses are also 
shown 100 m to the east and southeast of the site, adjacent to the Grosvenor Canal. By 1916, part of the 
Grosvenor Canal had been infilled. By 1940, the central and northern portions of the site are shown to have been 
cleared, with new residential properties constructed in the southwest of the site and the residential properties 
remaining in the south, southeast and northwest portions of the site. The 1950 map shows Walden House to 
have been constructed in the southeast of the site and a large ruin in the centre of the site, probably due to World 
War II bomb damage. The remainder of the original buildings had been demolished, with the relatively new 
properties remaining in the southwest of the site. The site had been developed with the existing Cundy Street 
Flats by the time of the next map studied, dated 1954, and the site has since remained essentially unchanged. 
 
GROUND CONDITIONS 
The investigation encountered a variable and generally significant thickness of made ground overlying the 
Kempton Park Gravel, which in turn was underlain by the London Clay. In areas of soft landscaping the made 
ground generally comprised an initial horizon of dark brown clayey silty sand with gravel and occasional brick 
and ash to depths of between 0.45 m and 0.70 m. Below areas of hardstanding, the made ground initially 
comprised dark brown to pale grey silty clayey sand with abundant gravel, brick and concrete to depths of 
between 0.50 m and 0.70 m. Below these depths the made ground generally comprised pale grey to brown silty 
and occasionally slightly clayey sand with gravel, brick, concrete and ash fragments, to depths of between 
1.20 m (5.63 m OD) and 3.90 m (2.48 m OD). Horizons of brick and concrete fragments and whole bricks were 
also noted in multiple boreholes within the made ground. The Kempton Park Gravel generally comprised 
medium dense gravelly sand and dense becoming medium dense sand and gravel and extended to depths of 
between 6.80 m (-0.46 m OD) and 8.30 m (-1.37 m OD). This stratum was overlain by an initial layer of stiff 
brown sandy clay in Borehole Nos 2 and 3, extending to depths of 3.20 m and 2.20 m respectively. The London 
Clay generally comprised stiff high strength becoming very high strength and locally extremely high strength 
fissured grey clay to the full depth of the investigation, of 40.00 m (-33.12 m OD). Groundwater was 
encountered during drilling at depths of 4.20 m (2.50 m OD) and 6.00 m (0.35 m OD) within the Kempton Park 
Gravel during drilling and was measured at depths of between 6.08 m and 7.08 m during subsequent monitoring 
visits. Further seepages of water were encountered at depth within the London Clay which were associated with 
the presence of claystones. Contamination testing has indicated elevated concentrations of lead within two 
samples and an elevated concentration of total PAH, including benzo(a)pyrene in one sample, while another 
contained an elevated concentration of benzo(a)pyrene with the concentration of total PAH below the screening 
value. 
 
RECOMMENDATIONS 
The proposed basement excavation will extend to a depth of approximately 4.00 m, such that formation level is 
expected to be within the Kempton Park Gravel. Groundwater should be below the level of the basement 
excavation and, although this should be checked by ongoing groundwater monitoring. In view of the moderate 
anticipated loads it should be feasible to use spread foundations to support the proposed building. Moderate 
width strip or pad foundations bearing on the Kempton Park Gravel at formation level may be designed to apply 
a net allowable bearing pressure of 275 kN/m2.  If the loads are such that the use of spread foundations will not 
be feasible, the use of piled foundations should be considered.  A requirement for localised remediation has been 
identified with respect to the protection of end users through the installation of a BRE cover system in proposed 
new areas of soft landscaping. Remedial works will also be required to protect site workers during the 
groundworks and buried services laid within contaminated soil.  
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Part 1: INVESTIGATION REPORT 
 
This section of the report details the objectives of the investigation, the work that has been carried out 
to meet these objectives and the results of the investigation. Interpretation of the findings is presented 
in Part 2. 
 
 
1.0 INTRODUCTION 

 
Geotechnical and Environmental Associates Limited (GEA) has been commissioned by 
Gardiner and Theobald, on behalf of Grosvenor Estates, to carry out a ground investigation at 
the site of Cundy Street Quarter, London SW1W 9JT.   
 
The site has previously been the subject of a desk study completed by A-Squared Studio 
(report ref. 0773-RPT-001-Rev00, dated October 2018) and the findings are referred to where 
appropriate in this report. 
 

1.1 Proposed Development 
 
It is understood that it is proposed to demolish the existing buildings and subsequently 
construct three new mixed-use buildings ranging in height from six-storeys to eleven-storeys 
with a single level basement car park that will extend across the majority of the footprint of 
the site. 
 
This report is specific to the proposed development and the advice herein should be reviewed 
if the development proposals are amended. 

 
1.2 Purpose of Work 
 

The principal technical objectives of the work carried out were as follows: 
  

 to determine the ground conditions and their engineering properties;  
 

 to provide advice with respect to the design of suitable foundations and retaining 
walls; 

 
 to determine the nature of the footings of the existing building; 

 
 to provide an indication of the degree of soil contamination present; and 

 
 to assess the risk that any such contamination may pose to the proposed development, 

its users or the wider environment. 
 

1.3 Scope of Work 
 
In order to meet the above objectives an intrusive ground investigation was carried out, which 
comprised, in summary, the following activities: 
 

 four borehole advanced to a depth of 30.00 m and another to a depth of 40.00 m by a 
cable percussion rig;    
 

 a series of ten opendrive percussive sampler boreholes advanced to depths of between 
2.00 m and 4.45 m; 
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 standard penetration tests (SPTs) carried out at regular intervals within the boreholes 
to provide quantitative data on the strength of the soils; 

 
 the installation of four groundwater monitoring standpipes to a depths of between 

1.50 m and 8.20 m and four subsequent monitoring visits; 
 

 the installation of four vibrating wire piezometers to depths of between 12.00 m and 
36.00 m; 
 

 testing of selected soil samples for contamination and geotechnical purposes; and 
 

 provision of a report presenting and interpreting the above data, together with our 
advice and recommendations with respect to the proposed development. 

  
The report includes a contaminated land assessment which has been undertaken in accordance 
with the methodology presented in Contaminated Land Report (CLR) 111 and involves 
identifying, making decisions on, and taking appropriate action to deal with, land 
contamination in a way that is consistent with government policies and legislation within the 
United Kingdom. The risk assessment is thus divided into three stages comprising Preliminary 
Risk Assessment, Generic Quantitative Risk Assessment, and Site-Specific Risk Assessment. 
However, as a desk study did not form part of the brief for the project the risk assessment 
process has been subject to assumptions regarding the site history and likely sources of 
contamination. 

 
The exploratory methods adopted in this investigation have been selected on the basis of the 
constraints of the site including but not limited to access and space limitations, together with 
any budgetary or timing constraints. Where it has not been possible to reasonably use an EC7 
compliant investigation technique a practical alternative has been adopted to obtain indicative 
soil parameters and any interpretation is based upon engineering experience, local precedent 
where applicable and relevant published information. 

 
1.4 Limitations 
 
 The conclusions and recommendations made in this report are limited to those that can be 

made on the basis of the investigation. The results of the work should be viewed in the 
context of the range of data sources consulted and the number of locations where the ground 
was sampled. No liability can be accepted for information in other data sources or conditions 
not revealed by the sampling or testing.  Any comments made on the basis of information 
obtained from the client or other third parties are given in good faith on the assumption that 
the information is accurate; no independent validation of such information has been made by 
GEA. 

 
 

 
1  Model Procedures for the Management of Land Contamination issued jointly by the Environment Agency and the Department 

for Environment, Food and Rural Affairs (DEFRA) Sept 2004 
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2.0 THE SITE 
 
2.1 Site Description 

 
The site is located within the administrative boundaries of the City of Westminster and the 
Royal Borough of Belgravia, approximately 670 m southwest of Victoria Railway and 
London Underground Station and 360 m to the east of Slone Square London Underground 
Station. It is bounded by Ebury Square to the northwest and northeast, Pimlico Road to the 
south and by Cundy Street to the north and may be additionally located by National Grid 
Reference 528419, 178565. 
 
A walkover of the site was carried out by a geotechnical engineer from GEA at the time of 
the fieldwork. The site covers an irregularly shaped area measuring approximately 160 m 
east-west by 110 m north-south. It is sensibly level and is currently occupied by three 
developments, Cundy Street Flats, Walden House and Coleshill Apartments. Cundy Street 
Flats lies in the north of the site and comprises four blocks of flats, each seven-storeys in 
height, constructed around a central car park with access road to smaller parking areas at the 
rear of each block and areas of soft landscaping around the rest of the periphery. Walden 
House occupies the east of the site and comprises a five-storey block of flats constructed in an 
approximate U-shape with a single storey ancillary building in the west of this portion of the 
site, with an area of hardstanding in between. Coleshill Apartments comprises two five-storey 
blocks of flats with retail units at ground level and a car park between the two buildings.  
 

2.2 Summary of Desk Study Findings 
 

On the earliest map studied, dated 1875, the site is shown to have been occupied by 
residential properties with associated rear gardens. Two roads are also shown on the site, 
labelled as Clifford Row and Elizabeth Place. The Metropolitan District railway line is shown 
to run about 25 m north of the site and a school is shown to have been present 30 m to the 
east. Victoria, Ebury and Commercial wharfs and various other wharfs with cranes and 
warehouses are also shown 100 m to the east and southeast of the site, adjacent to the 
Grosvenor Canal. By 1916 part of the Grosvenor Canal is shown to have been infilled.  
 
By 1940 the central and northern portions of the site were shown to have been cleared with 
new residential properties having been constructed in the southwest of the site and the pre-
existing residential properties remaining in the south, southeast and northwest portions of the 
site. The map dated 1950 shows Walden House to have been constructed in the southeast of 
the site and a large ruin is labelled in the centre of the site, probably due to World War II 
bomb damage. The remainder of the original buildings are shown to have been demolished by 
this time, with the relatively new properties (the existing Coleshill development) in the 
southwest of the site remaining. 
 
The site had been developed with the existing Cundy Street Flats by the time of the next map 
studied, dated 1954. The site has since remained essentially unchanged. 
 
There are no landfill sites located within 1 km of the site and additionally, no waste 
management or waste transfer sites are located within 400 m of the site.  
 
There are no pollution incidents to controlled waters recorded within 400 m of the site. 
 
The site does not lie within an area known to be at risk of surface water flooding or flooding 
from rivers and the sea. 
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The British Geological Survey (BGS) map of the area indicates that the site is underlain by 
Kempton Park Gravel over the London Clay Formation.  
 
GEA has previously carried out a number of investigations in the area, the closest of which 
was at a property on Eaton Terrace approximately 50 m to the north of the site. The 
investigation encountered a moderate thickness of made ground, over the Kempton Park 
Gravel which was underlain by the London Clay. The made ground generally comprised dark 
brown to orange-brown silty, occasionally clayey, sand with variable amounts of gravel, 
brick, concrete, ash and rootlets, which extended to depths of between 0.30 m (4.48 m OD) 
and 0.60 m (4.18 m OD) below lower ground floor level and between 0.30 m (6.20 m OD) 
and 1.20 m (5.53 m OD) below garden level. The Kempton Park Gravel initially comprised 
an upper layer of orange-brown clayey or silty sand, becoming gravelly sand, over dense to 
very dense orange-brown sandy gravel to a depth of 9.50 m (-2.77 m OD). The London Clay 
comprised an upper layer of stiff brown silty sandy over stiff becoming very stiff fissured 
high strength silty clay with occasional partings of silt and sand, which extended to the full 
depth of the investigation, of 15.00 m (-8.27 m OD). 

 
Groundwater was not encountered during drilling, but has subsequently been measured 
towards the base of the Kempton Park Gravel, at a depth of 8.5 m (-1.77 m OD), during a 
single monitoring visit carried out approximately three weeks after installation. 

 
The London Clay is classified as an Unproductive Stratum, which refers to rock layers or 
drift deposits with low permeability that have negligible significance for water supply or river 
base flow, as defined by the EA and the Kempton park Gravel Formation is classified as a 
Secondary ‘A’ Aquifer defined as permeable layers capable of supporting water supplies at a 
local rather than strategic scale, and in some cases forming an important source of base flow 
to rivers. These are generally aquifers formerly classified as minor aquifers. 
 
Historically the River Westbourne, one of London’s “lost rivers”2 flowed in a southerly 
direction adjacent to Lower Sloane Street (A3216) and Chelsea Bridge Road, approximately 
200 m to the east of the site, flowing into the River Thames, approximately 625 m to the south 
of the site.  
 
The site lies within a safeguarding zone of a proposed Crossrail 2 tunnel, the pathway of which 
is to run beneath the southeastern corner of the site, beneath Walden House. 

 
 
3.0 EXPLORATORY WORK 

 
In order to meet the objectives described in Section 1.2, a total of five cable percussion 
boreholes was advanced to depths of 30 m and 40 m and supplemented by a series of ten 
opendrive percussive sampler boreholes advanced to depths of between 2.00 m and 4.45 m. 
During boring, disturbed and undisturbed samples were obtained from the boreholes for 
subsequent laboratory examination and testing. Standard Penetration Tests (SPTs) were 
carried out at regular intervals to provide additional quantitative data on the strength of soils 
encountered.  
 
Four groundwater monitoring standpipes have been installed, to depths of between 1.50 m and 
8.20 m, to facilitate groundwater monitoring, which has been carried out on four occasions. In 
addition, four vibrating wire piezometers were installed at depths of between 12.00 m and 
36.00 m.  

 
2  Barton, N & Meyers, S (2016) The Lost Rivers of London (revised and extended edition with colour maps). Historical 
 Publications Ltd. 
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A selection of the samples recovered from the borehole was submitted to a soil mechanics 
laboratory for a programme of geotechnical testing and an analytical laboratory for 
contamination testing.      
 
All of the above work was carried out under the supervision of a geotechnical engineer from 
GEA. The borehole and trial pit records are appended, together with a site plan indicating the 
exploratory positions.  
 
The borehole records are appended, together with a site plan indicating the exploratory 
positions. The Ordnance Datum (OD) levels on the borehole records have been interpolated 
from spot levels on a drawing provided by the project management team labelled on a 
topographical survey drawing (ref. 9579C_04_B, dated 24 July 2019). 
 

3.1 Sampling Strategy 
 

The borehole and trial pit positions were specified by Heyne Tillett Steel, the consulting 
engineers for the project, and were positioned on site by GEA as close to the specified 
positions as possible, in accessible areas whilst avoiding buried services.  
 
Seven samples of the made ground were tested for the presence of contamination. The 
analytical suite of testing was selected to identify hydrocarbon contamination resulting from 
the former use of the site and a range of typical industrial contaminants for the purposes of 
general coverage. For this investigation the analytical suite for the soil included a range of 
metals, speciation of total petroleum hydrocarbons (TPH), polycyclic aromatic hydrocarbons 
(PAH), total cyanide and monohydric phenols.  
 
The contamination analyses were carried out at an MCERTs accredited laboratory with the 
majority of the testing suite accredited to MCERTS standards.  A summary of the MCERTs 
accreditation and test methods are included with the attached results and further details are 
available upon request.  

 
 
4.0 GROUND CONDITIONS 

 
The investigation encountered a variable and generally significant thickness of made ground 
overlying the Kempton Park Gravel, which in turn was underlain by the London Clay to the 
full depth of investigation of 40.00 m (-33.12 m OD).  

 
4.1 Made Ground 

 
In areas of existing soft landscaping the made ground generally comprised an initial horizon 
of dark brown clayey silty sand with gravel and occasional brick and ash fragments extending 
to depths of between 0.45 m and 0.70 m. In areas of hardstanding, the made ground initially 
comprised dark brown to pale grey silty clayey sand with abundant gravel or fragments of 
brick and concrete extending to depths of between 0.50 m and 0.70 m. Below this depths 
across the site the made ground generally comprised pale grey to brown silty and occasionally 
slightly clayey sand with variable proportions of gravel, brick, concrete and ash fragments and 
extended to depths of between 1.20 m (5.63 m OD) to 3.90 m (2.48 m OD). Horizons of brick 
and concrete fragments and whole bricks were also noted in multiple boreholes within the 
made ground.  
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Apart from the presence of fragments of extraneous material noted above, no visual or 
olfactory evidence of contamination was observed during the fieldwork. Seven samples of the 
made ground have however been analysed for a range of contaminants as a precautionary 
measure and the results are summarised in Section 4.5. 
 

4.2 Kempton Park Gravel 
 

The Kempton Park Gravel generally comprised layers of medium dense gravelly sand and 
dense becoming medium dense fine to coarse sand and fine to coarse sub-angular to sub-
rounded gravel and extended to a depth of between 6.80 m (-0.46 m OD) to 8.30 m 
(-1.37 m OD). This stratum was overlain by an initial layer of stiff brown sandy clay in 
Borehole Nos 2 and 3 extending to depths of 3.20 m (3.50 m OD) and 2.20 m (4.14 m OD), 
respectively. 
 
The results of laboratory plasticity index tests indicate the clay layer to be of low to moderate 
volume change potential. 
 

4.3 London Clay 
 

The London Clay generally comprised stiff fissured grey clay extending to the full depth of 
the investigation, of 40.00 m (-33.12 m OD).  
 
The results of laboratory plasticity index tests indicate the clay to be of high volume change 
potential and the results of triaxial undrained compressive strength tests indicate the clay to be 
of high strength becoming very high strength and locally extremely high strength. 

 
4.4 Groundwater 

 
Groundwater was encountered at depths of 4.20 m (2.50 m OD) and 6.00 m (0.35 m OD) 
within the Kempton Park Gravel in Borehole Nos 2 and 4, during drilling, but was not 
encountered elsewhere. However, the necessary addition of water the cable percussion 
boreholes to assist drilling may have masked inflows in the other boreholes. Further seepages 
of water were encountered at depth within the London Clay which were associated with the 
presence of claystones. 
 
They below table details the results of the four groundwater monitoring visit carried out to 
date. 
 

Date Borehole No  Depth to water (m) 

27/09/2019 

1 6.68 

3 DRY 

4 6.12 

5 6.57 

29/10/2019 
1 6.57 

3 DRY 
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Date Borehole No  Depth to water (m) 

4 6.08 

5 6.59 

03/12/2019 

1 6.63 

3 DRY 

4 6.13 

5 6.58 

25/03/2020 

1 7.08 

3 DRY 

4 Obstructed 

5 Obstructed 

 
4.5 Soil Contamination 
  

The table below sets out the values measured within the seven samples analysed; all 
concentrations are in mg/kg unless otherwise stated. 

 

Determinant WS1 0.55 m WS2 0.40 m WS3 0.30 m WS5 1.50 m WS6 0.20 m TP4 0.40 m TP4 0.40 m 

pH 7.9 8.5 9.4 9.5 8.5 8.2 9.1 

Arsenic 9.1 12 7.6 7.2 29 8.8 14 

Cadmium  <0.2 0.4 0.4 <0.2 0.9 <0.2 <0.2 

Chromium  49 30 18 15 25 19 16 

Copper  27 35 33 38 130 12 33 

Mercury  <0.3 1.1 <0.3 0.7 4.7 <0.3 1.2 

Nickel 34 22 15 14 24 11 14 

Lead 25 100 82 190 1300 76 300 

Selenium  <1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0 

Zinc  74 80 130 52 540 32 110 

Total Cyanide  <1 <1 <1 <1 <1 <1 <1 

Total Phenols <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Sulphide <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 5.4 

Total PAH <0.80 175 38.0 <0.80 3.48 <0.80 2.57 

Benzo(a)pyrene <0.05 20 4.8 <0.05 0.38 <0.05 0.30 
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Determinant WS1 0.55 m WS2 0.40 m WS3 0.30 m WS5 1.50 m WS6 0.20 m TP4 0.40 m TP4 0.40 m 

Naphthalene <0.05 1.7 <0.05 <0.05 <0.05 <0.05 <0.05 

TPH <10 240 930 <10 <10 <10 <10 

Total Organic 
Carbon % 0.6 2.3 2.1 1.2 2.1 0.5 0.7 

Note: Figure in bold indicates concentration in excess of risk-based soil guideline values, as discussed in Part 2 of this report 

 
4.5.1 Generic Quantitative Risk Assessment 

The use of a risk-based approach has been adopted to provide an initial screening of the test 
results to assess the need for subsequent site-specific risk assessments. Contaminants of 
concern are those that have a value in excess of a generic human health risk based guideline 
value, which is either the CLEA Soil Guideline Value where available, a Generic Screening 
Value calculated using the CLEA UK Version 1.06 software assuming a residential end use, 
or is based on the DEFRA Category 4 Screening values.  The key generic assumptions for this 
end use are as follows: 
 

 that groundwater will not be a critical risk receptor; 
 

 that the critical receptor for human health will be young female children aged zero to 
six years old; 

 
 that the exposure duration will be six years; 

 
 that the critical exposure pathways will be direct soil and indoor dust ingestion, skin 

contact with soils and indoor dust, and inhalation of indoor and outdoor dust and 
vapours; and 

 
 that the building type equates to a two-storey small terraced house.  

 
It is considered that these assumptions are acceptable for this generic assessment of this site; 
albeit slightly conservative as the site is to be of mixed residential and commercial use. The 
tables of generic screening values derived by GEA and an explanation of how each value has 
been derived are included in the Appendix.  
 
Where contaminant concentrations are measured at concentrations below the generic 
screening value it is considered that they pose an acceptable level of risk and thus further 
consideration of these contaminant concentrations is not required. However, where 
concentrations  are measured in excess of these generic screening values there is considered 
to be a potential that they could pose an unacceptable risk and thus further action will be 
required which could include;  
 

 additional testing to zone the extent of the contaminated material and thus reduce the 
uncertainty with regard to its potential risk; 
 

 site-specific risk assessment to refine the assessment criteria and allow an assessment 
to be made as to whether the concentration present would pose an unacceptable risk at 
this site; or 

 
 soil remediation or risk management to mitigate the risk posed by the contaminant to 

a degree that it poses an acceptable risk. 
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The results of the contamination testing have indicated the presence of elevated 
concentrations of lead within two samples and an elevated concentrations of total PAH, 
including benzo(a)pyrene in one sample. Another sample contains an elevated concentration 
of benzo(a)pyrene while the concentration of total PAH remained below the screening value. 
The significance of these results is considered further in Part 2 of the report. 
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Part 2: DESIGN BASIS REPORT 
 
This section of the report provides an interpretation of the findings detailed in Part 1, in the form of a 
ground model, and then provides advice and recommendations with respect to the proposed 
development.   
 
 
5.0 INTRODUCTION 

 
It is understood that it is proposed to demolish the existing buildings and subsequently 
construct three new mixed-use buildings ranging in height from six-storeys to eleven-storeys 
with a single level basement car park that will extend across the majority of the footprint of 
the site. It is currently proposed to support the new buildings using either piled foundations or 
raft foundations bearing within the Kempton Park Gravel below basement level. The loads 
and depth of the basement are not currently known but the loads are assumed to be moderate 
to high and the basement is considered likely to extend to a depth of about 4.00 m. 
 

 
6.0 GROUND MODEL 

 
The desk study has revealed that the site has not had a potentially contaminative historical use 
as it has been occupied by residential properties for its entire known developed history, and 
on the basis of the fieldwork, the ground conditions at this site can be characterised as 
follows: 

 
 below a variable and generally significant thickness of made ground, the Kempton 

Park Gravel is present and is underlain by the London Clay Formation; 
 

 the made ground generally comprises an initial horizon of either topsoil or tarmac and 
concrete hardstanding underlain by a suitable sub-base, extending to depths of 
between 0.45 m and 0.70 m, below which comprises pale grey to brown silty and 
occasionally slightly clayey sand with variable proportions of gravel, brick, concrete 
and ash fragments and extended to depths of between 1.20 m (5.63 m OD) to 3.90 m 
(2.48 m OD); 

 
 the Kempton Park Gravel generally comprises layers of medium dense gravelly sand 

and dense becoming medium dense fine to coarse sand and fine to coarse sub-angular 
to sub-rounded gravel and extended to depths of between 6.80 m (-0.46 m OD) to 
8.30 m (-1.37 m OD); 

 
 an initial horizon of stiff brown sandy clay was found to overly the granular deposits 

in Borehole Nos 2 and 3 where it was found to extend to depths of 3.20 m 
(3.50 m OD) and 2.20 m (4.14 m OD); 
 

 the London Clay initially comprises stiff high becoming very high and locally 
extremely high strength fissured grey clay and extends to the full depth of the 
investigation, of 40.00 m (-33.12 m OD); 

 
 groundwater is present at depths of between 4.20 m (2.50 m OD) and 7.08 m  

(-0.73 m OD) below ground level, within the Kempton Park Gravel; and, 
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 contamination testing has indicated elevated concentrations of lead within two 
samples and an elevated concentration of total PAH, including benzo(a)pyrene in one 
sample, while another contain an elevated concentration of benzo(a)pyrene while the 
concentration of total PAH remained below the screening value. 

 
 
7.0 ADVICE AND RECOMMENDATIONS 
 

It is understood that the new basement will extend to a depth of approximately 4.00 m below 
existing ground floor level and formation level for the proposed basement should therefore be 
within the Kempton Park Gravel. On the basis of the fieldwork and subsequent monitoring, 
groundwater is unlikely to be encountered within the basement excavation, although could be 
present close to the base of the excavation in some parts of the site.  
 

7.1  Basement Construction 
 
The formation level for the basement is likely to be within the dense sand and gravel of the 
Kempton Park Gravel at a depth of about 4.00 m below ground level. Groundwater was 
encountered at depths of between 4.00 m and 6.00 m during drilling and has subsequently 
been measured at a depths of between 6.08 m and 7.08 m within the standpipes; on this basis 
it is unlikely that groundwater will be encountered during the basement construction, but 
monitoring of the standpipe should be carried out to confirm the groundwater level and the 
extent of any seasonal variations. Shallow inflows of perched water may also be encountered 
from within the made ground and ideally a number of trial excavations should be carried out, 
to depths as close to the full basement depth as possible, to provide an indication of stability 
and the extent to which the excavation may be affected by groundwater inflows. 

 
The design of basement support in the temporary and permanent conditions needs to take 
account of the necessity to maintain the stability of the surrounding structures and the 
possible requirement to control groundwater inflows.  

 
There are a number of methods by which the sides of the basement excavation could be 
supported in the temporary and permanent conditions. The choice of wall may be governed to 
a large extent by whether it is to be incorporated into the permanent works and have a load 
bearing function.   
 
It is understood that the preferred option for the formation of new retaining walls is to use a 
piled wall. For the ground conditions at this site a bored pile wall could be utilised to support 
the basement excavation and could have the advantage of being incorporated into the 
permanent works to provide support for structural loads.  In view of the likely groundwater 
level and the presence of granular soil it would be prudent at this stage to make provision for 
secant bored pile wall but this could be reviewed when a fuller picture of the groundwater 
conditions has been established. 
 
The ground movements associated with the basement excavation will depend on the method of 
excavation and support and the overall stiffness of the basement structure in the temporary 
condition. The stability of the existing foundations and surrounding structures will need to be 
ensured at all times and the retaining walls will need to be designed to accommodate the loads 
from these foundations.  
 
A ground movement assessment to predict the likely movements as a result of the proposed 
basement construction will be carried out in due course, the results of which will be reported 
separately. 
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7.1.1 Basement Retaining Walls 

The following parameters are suggested for the design of the permanent basement retaining 
walls. 
 

Stratum Bulk Density 
(kg/m3) 

Effective Cohesion 
(c’ – kN/m2) 

Effective Friction Angle 
– degrees) 

Made ground 1700 Zero 27 

Kempton Park Gravel 1800 Zero 34 

London Clay 1950 Zero 24 

 
Monitoring of the standpipe should be continued to assess the design water level as at this stage 
it would appear that groundwater is below the proposed formation level; the advice in 
BS8102:20093 should also be followed in this respect. 

 
7.1.2 Basement Heave 

The excavation of the basement will result in an approximate unloading of 75 kN/m2, which 
will result in elastic heave and long term swelling of the underlying London Clay. The effects 
of the longer term swelling movement within the London Clay will be mitigated to some 
extent by the continued presence of an approximately 3.50 m thickness of Kempton Park 
Gravel, coupled with the load applied by the proposed building.  An analysis of the movement 
should however be carried out when the loads and levels are known. 

 
7.2 Spread Foundations 
 

It is assumed that the new basement will extend to a depth of 4.00 m below existing ground 
level and formation level will be within the Kempton Park Gravel. Moderate width pad or 
strip foundations bearing on the dense sandy gravel below basement level may be designed to 
apply a net allowable bearing pressure of 275 kN/m2. The recommended bearing pressure 
takes account of the variable nature of the soils and any foundations should be nominally 
reinforced where they span clay and granular material to protect against differential 
settlement. 

 
7.3 Piled Foundations 
 
 For the ground conditions at this site a bored pile could be adopted. A conventional rotary 

augered pile could be utilised but consideration will need to be given to the possible 
instability and water ingress within the made ground.  The use of bored piles installed using 
continuous flight auger (cfa) techniques may therefore be the most appropriate . 

 
The following table of ultimate coefficients may be used for the preliminary design of bored 
piles, based on the SPT and cohesion / depth graph in the appendix.  

  

Stratum Depths m kN / m2 

Ultimate Skin Friction 

Made ground & Basement Excavation GL to 4.00 Ignore 

Kempton Park Gravel 4.00 to 7.50 24 

London Clay 7.50 to 40.00 Increasing linearly from 30 to 155 

 
3  BS8102 (2009) Code of practice for protection of below ground structures against water from the ground 
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Ultimate End Bearing 

London Clay 20.00 to 40.00 Increasing linearly from 1440 to 2790 

 
In the absence of pile tests, guidance from the London District Surveyors Association 
(LDSA)4 suggests that a factor of safety of 2.6 should be applied to the above coefficients in 
the computation of safe theoretical working loads within the London Clay.  

 
Pile diameter 

mm 
Depth Below Ground Level  

m 
Effective Pile Length 

m 
Safe Working Load 

kN 

450 

20 16 440 

25 21 670 

30 26 1060 

 
The above examples are not intended to constitute any form of recommendation with regard to 
pile size or type, but merely serve to illustrate the use of the above coefficients. Specialist piling 
contractors should be consulted with regard to the design of a suitable piling scheme.  
 

7.4 Hydrogeological Assessment 
 

The results from the ground investigation have indicated that groundwater is unlikely to be 
encountered within the basement excavation, and is present at a depth of approximately 
6.20 m below street level. 
 
The current development proposals include the construction of a single basement level 
beneath the majority of the site footprint which will extend to a depth of about 4.00 m and as 
a result the basement excavation is unlikely to intercept groundwater flowing in a southerly 
direction within the Kempton Park Gravel. 
 
In conclusion, as the new basement does not close a pathway or create a cut-off, it is 
considered that the groundwater will follow a pathway beneath and around the proposed 
basement and will not build up significantly behind it. The basement should not, therefore, 
have any noticeable effect on groundwater flow. 
 
Monitoring of the standpipes should be continued for as long as possible prior to construction 
to confirm this view. 

 
7.5 Shallow Excavations  

 
On the basis of the borehole and trial pit findings it is considered that it will be generally 
feasible to form relatively shallow excavations terminating within the made ground or 
Kempton Park Gravel without the requirement for lateral support, although localised 
instabilities may occur where more granular material or groundwater is encountered.  
 
Significant inflows of groundwater into shallow excavations are not generally anticipated, 
although seepages may be encountered from perched water tables within the made ground, 
although such inflows should be relatively slow and suitably controlled by sump pumping. 
 
If deeper excavations are considered, or if excavations are to remain open for prolonged 
periods, it is recommended that provision be made for battered side slopes or lateral support. 

 
4  LDSA (2017) Foundations – Guidance notes for the design of straight shafted bored piles in London Clay. LDSA   
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Where personnel are required to enter excavations, a risk assessment should be carried out 
and temporary lateral support or battering of the excavation sides considered in order to 
comply with normal safety requirements. 
 

7.6 Basement Floor Slab 
 
It should be possible to adopt a light to moderately loaded ground bearing floor slab bearing 
on the Kempton Park Gravel at basement level. 

 
7.7 Effect of Sulphates 

 
Chemical analyses have generally revealed low concentrations of soluble sulphate and near-
neutral pH in accordance with Class DS-1 conditions of Table C2 of BRE Special Digest 
1:SD Third Edition (2005), while the measured pH values of the samples show that an ACES 
class of AC-1 would be appropriate for the site. This assumes a mobile water condition at the 
site. The guidelines contained in the above digest should be followed in the design of 
foundation concrete. 
 

7.8  Contamination Risk Assessment 
 
The proposed basement is to extend to a depth of about 4.00 m and will extend beneath the 
majority of the footprint of the site. No sources of contamination were identified during the 
desk study or fieldwork and there is considered to be a low risk of there being a significant 
contamination linkage at this site. Furthermore, there is not considered to be a significant 
potential for hazardous soil gas to be present.  
 
The results of the contamination testing have indicated the presence of elevated 
concentrations of lead within two samples and an elevated concentrations of total PAH, 
including benzo(a)pyrene in one sample. Another sample contains an elevated concentration 
of benzo(a)pyrene while the concentration of total PAH remained below the screening value.   
 
The source of the high concentrations of lead are unknown but the made ground was noted as 
containing fragments of extraneous material and it is possible that fragments of such material, 
for example old paint fragments, could account for the elevated concentrations. As a result, 
the lead contamination within the made ground should not be in a soluble form and should 
not, therefore, pose a risk to adjacent sites, groundwater or buried services but will pose a risk 
to end users and site workers. 
 
The source of the high PAH concentrations is unknown but the made ground was noted as 
containing fragments of extraneous material and it is possible that a fragment of such 
material, for example, coal or ash, could account for the high concentrations. Comparison of 
the ratios of fluoranthene to pyrene and phenanthrene to anthracene indicate the high 
concentrations to be typical of a petrogenic origin and specific proportions of individual PAH 
compounds indicates the contamination to represent degraded oil or bitumen. It is therefore 
considered likely that fragments of bitumen within the made ground account for the elevated 
concentrations and as a result, the contamination within the made ground is not considered to 
be in a soluble form and does not, therefore, pose a risk to adjacent sites or groundwater. It 
does, however, pose a risk to end users, buried services and site workers 
 
The basement will extend to a depth of 4.00 m below street level across the majority of the 
footprint of the site. It is therefore considered that the majority of made ground will be 
removed during the basement excavation, removing any potential continued source of 
contamination. Only in areas of soft landscaping outside of the footprint of the proposed 
basement could the lead and PAH contamination pose a risk to end users. Additionally, the 
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elevated concentrations will pose a risk to site workers during the ground works, and the 
elevated PAH concentrations will also pose a risk to buried services. These risks are further 
assessed below. 
 

7.8.1 End Users 
End users will be effectively isolated from direct contact with the identified contaminants by 
the extent of buildings and areas of external hardstanding. Only in garden areas could end users 
conceivably come into direct contact with the contaminated soils and suitable precautions will 
need to be taken in these areas to protect end users and to allow successful plant growth.  At this 
stage it is considered that a cover thickness of imported subsoil and topsoil of 600 mm in 
thickness may be required to ensure successful plant growth, in accordance with 
recommendations from BRE5.  It may be possible to reduce the final thickness of cover required, 
but this will need to be determined once final levels have been established and the concentrations 
of potential contaminants within the imported material is known.  Additional sampling and 
testing may also be beneficial. 
 

7.8.2 Site Workers 
Site workers should be made aware of the contamination and a programme of working should 
be identified to protect workers handling any soil.  The method of site working should be in 
accordance with guidelines set out by HSE6 and CIRIA7 and the requirements of the Local 
Authority Environmental Health Officer.   
 

7.8.3 Buried Services 
Consideration may need to be given to the protection of buried plastic water supply services 
laid within the made ground. Details of the proposed protection measures for buried plastic 
services will in any case need to be approved by the EHO and the relevant service authority 
prior to the adoption of any scheme.  It is possible that barrier pipe will be required or 
additional testing will need to be carried out. 
 

7.9 Waste Disposal 
 
Under the European Waste Directive, waste is classified as being either Hazardous or Non-
Hazardous and landfills receiving waste are classified as accepting hazardous or non-
hazardous wastes or the non-hazardous sub-category of inert waste in accordance with the 
Waste Directive. Waste classification is a staged process and this investigation represents the 
preliminary sampling exercise of that process. Once the extent and location of the waste that 
is to be removed has been defined, further sampling and testing may be necessary. The results 
from this ground investigation should be used to help define the sampling plan for such 
further testing, which could include WAC leaching tests where the totals analysis indicates 
the soil to be a hazardous waste or inert waste from a contaminated site. It should however be 
noted that the Environment Agency guidance WM38 states that landfill WAC analysis, 
specifically leaching test results, must not be used for waste classification purposes.  
 
Any spoil arising from excavations or landscaping works, which is not to be re-used in 
accordance with the CL:AIRE9 guidance, will need to be disposed of to a licensed tip. Waste 
going to landfill is subject to landfill tax at either the standard rate of £91.35 per tonne (about 
£165 per m3) or at the lower rate of £2.90 per tonne (roughly £5 per m3). However, the 
classifications for tax purposes and disposal purposes differ and currently all made ground 

 
5  BRE (2004)  Cover systems for land regeneration.  Thickness of cover systems for contaminated land.  BRE pub 465 
6  HSE (1992) HS(G)66 Protection of workers and the general public during the development of contaminated land 

HMSO 
7 CIRIA (1996)  A guide for safe working on contaminated sites  Report 132, Construction Industry Research and Information 

Association 
8  Environment Agency 2015.  Guidance on the classification and assessment of waste.  Technical Guidance WM3 First Edition 
9  CL:AIRE March 2011. The Definition of Waste: Development Industry Code of Practice Version 2 
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and topsoil is taxable at the ‘standard’ rate and only naturally occurring soil and stones, which 
are accurately described as such in terms of the 2011 Order, would qualify for the ‘lower rate’ 
of landfill tax. 
 
Based upon on the technical guidance provided by the Environment Agency it is considered 
likely that the soils encountered during this ground investigation, as represented by the three 
chemical analyses carried out, would be generally classified as follows; 
 

Soil Type 
Waste 

Classification 
(Waste Code) 

WAC Testing Required Prior to 
Landfill Disposal? Current Landfill Tax 

Made ground  Non-hazardous 
(17 05 04) No £88.95/tonne 

(Standard rate) 

Natural Soils Inert 
(17 05 04) 

Should not be required but 
confirm with receiving landfill 

£2.80 / tonne 
(Reduced rate for uncontaminated  naturally 

occurring rocks and soils) 
 
Under the requirements of the European Waste Directive all waste needs to be pre-treated 
prior to disposal. The pre-treatment process must be physical, thermal, chemical or biological, 
including sorting. It must change the characteristics of the waste in order to reduce its volume, 
hazardous nature, facilitate handling or enhance recovery. The waste producer can carry out 
the treatment but they will need to provide documentation to prove that this has been carried 
out. Alternatively, the treatment can be carried out by an approved contractor. The 
Environment Agency has issued a position paper10  which states that in certain circumstances, 
segregation at source may be considered as pre-treatment and thus excavated material may 
not have to be treated prior to landfilling if the soils can be segregated onsite prior to 
excavation by sufficiently characterising the soils insitu prior to excavation.  
  
The above opinion with regard to the classification of the excavated soils is provided for 
guidance only and should be confirmed by the receiving landfill once the soils to be discarded 
have been identified. 
 
The local waste regulation department of the Environment Agency (EA) should be contacted 
to obtain details of tips that are licensed to accept the soil represented by the test results. The 
tips will be able to provide costs for disposing of this material but may require further testing. 
 
The local waste regulation department of the Environment Agency (EA) should be contacted 
to obtain details of tips that are licensed to accept the soil represented by the test results. The 
tips will be able to provide costs for disposing of this material but may require further testing. 
 
 

 
10  Environment Agency 23 Oct 2007  Regulatory Position Statement Treating non-hazardous waste for landfill - Enforcing the new 

requirement  
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8.0 OUTSTANDING RISKS AND ISSUES 
 
This section of the report aims to highlight areas where further work is required as a result of 
limitations on the scope of this investigation, or where issues have been identified by this 
investigation that warrant further consideration. The scope of risks and issues discussed in this 
section is by no means exhaustive, but covers the main areas where additional work may be 
required. 
 
The ground is a heterogeneous natural material and variations will inevitably arise between 
the locations at which it is investigated.  This report provides an assessment of the ground 
conditions based on the discrete points at which the ground was sampled, but the ground 
conditions should be subject to review as the work proceeds to ensure that any variations from 
the Ground Model are properly assessed by a suitably qualified person.   
 

 Monitoring of the standpipe should be continued to determine equilibrium groundwater levels 
and to establish any seasonal fluctuations. Ideally, trial excavations extending to as close to 
the full depth of the proposed basement as possible should be carried out to determine likely 
groundwater inflows into the basement excavation. 

 
 A ground movement assessment is to be carried out in due course to determine the effects of 

the basement construction on the surrounding structures. 
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Figure No.
J19212.BH1

1:50 AT

150 mm to 8.50 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH1

Borehole
Number

6.88

06/09/2019-
10/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

Made Ground (tarmac)6.78   0.10

(2.30)

Made Ground (brown clayey sand with gravel, brick and 
concrete fragments)

4.48   2.40

(5.30)

Dense becoming medium dense brown fine to coarse SAND 
with sub-angular to sub-rounded gravel

-0.82   7.70

(4.30)

Stiff becoming very stiff high strength fissured grey CLAY 
with occasional pale grey veins

Vibrating wire piezometer installed to 36.00 m.
Groundwater monitoring standpipe installed to 8.00 m and water measured at a depth of 6.68 m in standpipe on 27/09/2019.
Water added to aid drilling at depth of between 2.40 m and 8.00 m.

0.40 D1

2 hrs spent standing during piezometer install.
2.5 hrs spent tidying and moving fencing.
0.5 hrs chisselling from 24.60 m to 24.90 m.

1.20-1.65 SPT(C) N60=32 5,13/281.20 DRY
1.20-1.65 B2

2.00-2.45 SPT(C) N60=0 12,26/2.00 DRY
2.00-2.45 B3

3.00-3.45 SPT(C) N60=61 7,9/10,12,14,183.00 DRY
3.00-3.45 B4

4.00-4.45 SPT(C) N60=49 6,8/8,10,12,134.00 DRY
4.00-4.45 B5

5.00-5.45 SPT(C) N60=42 5,7/7,9,9,125.00 DRY
5.00-5.45 B6

6.00-6.45 SPT(C) N60=29 4,5/6,6,7,76.00 DRY
6.00-6.45 B7

7.45-7.95 B8
7.50-7.95 SPT(C) N60=14 1,1/2,2,3,57.50 7.20

9.00-9.45 SPT N60=28 4,4/5,6,7,78.50 DRY
9.00-9.45 D9
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(9.00)

Very stiff very high strength fissured grey silty CLAY with 
rare pyrite and occasional pale grey veins
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Figure No.
J19212.BH1

1:50 AT

150 mm to 8.50 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH1

Borehole
Number

6.88

06/09/2019-
10/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

10.50-10.95 U10

11.00 D11

12.00-12.45 SPT N60=29 4,5/6,6,7,78.50 DRY
12.00-12.45 D12

13.50-13.95 U13

14.00 D14

15.00-15.45 SPT N60=31 4,5/6,6,7,88.50 DRY
15.00-15.45 D15

16.50-16.95 U16

17.00 D17

18.00-18.45 SPT N60=37 5,6/7,8,9,98.50 DRY
18.00-18.45 D18

19.50-19.95 U19

2/5
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Claystone encountered at 24.60 m
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Figure No.
J19212.BH1

1:50 AT

150 mm to 8.50 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH1

Borehole
Number

6.88

06/09/2019-
10/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

20.00 D20

21.00-21.45 SPT N60=46 6,8/8,10,11,128.50 DRY
21.00-21.45 D21

22.50-22.95 U22

23.00 D23

24.00-24.45 SPT N60=59 8,10/12,13,13,148.50 DRY
24.00-24.45 D24

24.90 D25

25.50-25.95 U26

26.00 D27

27.00-27.45 SPT N60=65 9,10/13,13,15,168.50 DRY
27.00-27.45 D28

28.50-28.95 U29

29.00 D30

30.00-30.45 SPT N60=68 10,11/13,14,16,178.50 DRY
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Figure No.
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1:50 AT

150 mm to 8.50 m

Cundy Street Quarter, London SW1W 9JT
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J19212

BH1

Borehole
Number

6.88

06/09/2019-
10/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

1

30.00-30.45 D31

31.50-31.95 U32

32.00 D33

Seepage(1) at 
32.50m.

33.00-33.45 SPT N60=71 10,12/14,15,16,188.50 DRY
33.00-33.45 D34

34.50-34.95 U35

35.00 D36

36.00-36.45 SPT N60=74 10,13/15,15,16,198.50 DRY
36.00-36.45 D37

37.50-37.95 U38

38.00 D39

39.50-39.95 SPT N60=75 10,13/14,15,17,208.50 DRY
39.50-39.95 D40

4/5
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Figure No.
J19212.BH2

1:50 AT

150 mm to 7.50 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH2

Borehole
Number

6.70

20/08/2019-
23/08/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

1

Made Ground (tarmac)6.63   0.07
(0.23)

Concrete with 6 mm reinforcement6.40   0.30

(1.50)

Made Ground (brown slightly clayey sand with gravel, brick, 
concrete and ash fragments)

4.90   1.80

(1.40)

Stiff orange-brown and brown slightly gravelly slightly sandy 
CLAY

3.50   3.20

(2.60)

Dense becoming medium dense brown fine to coarse SAND 
with abundant fine to coarse angular to sub-rounded gravel

0.90   5.80

(1.60)

Dense brown sandy fine to coarse sub-angular to 
sub-rounded GRAVEL

-0.70   7.40 Stiff becoming very stiff high strength fissured grey silty 
CLAY

Water added to assist drilling at depths of between 2.30 m and 7.50 m.
1 hr spent arranging fencing and sound reducing quilts.
2 hrs spent standing suring piezometer installation.
2 hrs spent tidying and moving fencing.

0.50 D1

Groundwater monitoring standpipe installed to 7.40 m and groundwater measured in standpipe at 6.24 m on 27/09/2019. 

1.00 D2

1.20-1.65 SPT(C) N60=23 3,2/4,4,7,51.20 DRY
1.20-1.65 B3

1.80 D4

2.00-2.45 SPT(C) N60=19 2,3/3,5,4,52.00 DRY
2.00-2.45 B5

2.70 D6

3.00-3.45 SPT(C) N60=78 3,5/9,13,20,273.00 DRY
3.00-3.45 B7

4.00-4.45 SPT(C) N60=56 3,5/5,7,16,214.00 DRY
4.00-4.45 B8

Fast Inflow(1) at 
4.20m, sealed at 
7.50m.

5.00-5.45 SPT(C) N60=34 3,4/5,6,7,125.00 DRY
5.00-5.45 B9

6.00-6.45 SPT(C) N60=26 2,3/5,6,7,56.00 DRY
6.00-6.45 B10

7.50-7.95 SPT(C) N60=16 2,3/2,3,4,57.50 DRY
7.50-7.95 B11

9.00-9.45 SPT N60=33 3,5/7,7,7,87.50 DRY
9.00-9.45 D12

1/3
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CLAY with shell fragments and pale grey veins
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Figure No.
J19212.BH2

1:50 AT

150 mm to 7.50 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH2

Borehole
Number

6.70

20/08/2019-
23/08/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

10.50-10.95 U13

11.00 D14

12.00-12.45 SPT N60=36 3,5/7,8,8,97.50 DRY
12.00-12.45 D15

13.50-13.95 U16

14.00 D17

15.00-15.45 SPT N60=40 6,6/7,8,9,117.50 DRY
15.00-15.45 D18

16.50-16.95 U19

17.00 D20

18.00-18.45 SPT N60=41 6,6/8,8,9,117.50 DRY
18.00-18.45 D21

19.50-19.95 U22

2/3

-14.30  21.00

(5.00)

Very stiff very high strength fissured grey silty CLAY

-19.30  26.00

(4.00)

Very stiff very high strength fissured grey silty CLAY with 
pale grey veins

-23.30  30.00

Geotechnical & Environmental Associates
Widbury Barn | Widbury Hill | Ware | SG12 7QE

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.
J19212.BH2

1:50 AT

150 mm to 7.50 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH2

Borehole
Number

6.70

20/08/2019-
23/08/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

20.00 D23

21.00-21.45 SPT N60=46 6,6/8,9,11,137.50 DRY
21.00-21.45 D24

22.50-22.95 U25

23.00 D26

24.00-24.45 SPT N60=58 8,9/11,12,13,157.50 DRY
24.00-24.45 D27

25.50-25.95 U28

26.00 D29

27.00-27.45 SPT N60=60 9,9/10,12,15,167.50 DRY
27.00-27.45 D30

28.50-28.95 U31

29.00 D32

29.50-29.95 SPT N60=63 9,10/11,13,16,167.50 DRY
29.50-29.95 D33

3/3
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Figure No.
J19212.BH2

1:50 AT

150 mm to 7.00 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH3

Borehole
Number

6.34

29/08/2019-
02/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

Made Ground (block paving)6.27   0.07

Made Ground (brown sand)
6.19   0.15(0.15)

Made Ground (grey crushed stone fragments)

6.04   0.30

(1.30)
Made Ground (brown slightly clayey sand with gravel, brick, 
concrete and ash fragments)

4.74   1.60

(0.60)

Stiff brown sandy CLAY

4.14   2.20

(2.50)

Dense brown fine to coarse SAND and fine to coarse 
sub-angular to sub-rounded GRAVEL

1.64   4.70

(2.10)

Dense becoming medium dense orange-brown sandy fine to 
coarse sub-angular to sub-rounded GRAVEL

-0.46   6.80
(0.30) Firm brown fissured CLAY

-0.76   7.10 Stiff becoming very stiff high and locally very high strength 
fissured grey silty CLAY

Water added to assist drilling at depths of between 2.80 m and 6.80 m.
Groundwater monitoring standpipe installed to 1.50 m which was found to be dry during a monitoring visit on 27/09/2019.
Vibrating wire peizometer installed to a depth of 24.00 m.

0.40 D1

1 hr spent collecting and returning keys.
0.5 hrs spent erecting fencing.
3 hrs spent tidying and moving fencing.
0.5 hrs spent chisselling on claystone between 10.30 m and 11.00 m.

0.90 D2

0.5 hrs spent chisselling on claystone between 22.50 m and 22.90 m.

1.20-1.65 SPT(C) N60=9 2,1/1,2,2,31.20 DRY
1.20-1.65 B3

2.00-2.45 SPT(C) N60=35 3,3/5,8,9,92.00 DRY
2.00-2.45 B4

3.00-3.45 SPT(C) N60=65 5,10/11,13,15,183.00 DRY
3.00-3.45 B5

4.00-4.45 SPT(C) N60=41 4,7/7,8,10,114.00 DRY
4.00-4.45 B6

5.00-5.45 SPT(C) N60=32 3,4/6,7,7,85.00 4.70
5.00-5.45 B7

6.00-6.45 SPT(C) N60=28 2,2/4,6,7,86.00 5.80
6.00-6.45 B8

7.20 D9

7.50-7.95 U10

8.00 D11

9.00-9.45 SPT N60=32 5,5/6,7,7,87.00 DRY
9.00-9.45 D12

1/3

(9.90)

Claystone encountered at 10.30 m

-10.66  17.00

(2.00)

Very stiff very high strength fissured grey silty slightly sandy 
CLAY

-12.66  19.00 Very stiff very high strength fissured grey silty CLAY

Geotechnical & Environmental Associates
Widbury Barn | Widbury Hill | Ware | SG12 7QE

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.
J19212.BH2

1:50 AT

150 mm to 7.00 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH3

Borehole
Number

6.34

29/08/2019-
02/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

10.70 D13

11.10-11.55 U14

11.60 D15

12.00-12.45 SPT N60=35 5,6/7,7,8,97.00 DRY
12.00-12.45 D16

13.50-13.95 U17

14.00 D18

15.00-15.45 SPT N60=41 6,7/8,9,9,107.00 DRY
15.00-15.45 D19

16.50-16.95 U20

17.00 D21

18.00-18.45 SPT N60=46 7,9/9,10,10,127.00 DRY
18.00-18.45 D22

19.50-19.95 U23

2/3



(11.00)

Claystone encountered at 22.90 m

-23.66  30.00
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Figure No.
J19212.BH2

1:50 AT

150 mm to 7.00 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH3

Borehole
Number

6.34

29/08/2019-
02/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

20.00 D24

21.00-21.45 SPT N60=53 7,8/10,11,12,147.00 DRY
21.00-21.45 D25

22.90 D26
23.00-23.45 U27

23.50 D28

24.00-24.45 SPT N60=60 8,9/11,13,14,157.00 DRY
24.00-24.45 D29

25.50-25.95 U30

26.00 D31

27.00-27.45 SPT N60=66 9,11/13,14,15,167.00 DRY
27.00-27.45 D32

28.50-28.95 U33

29.00 D34

29.50-29.95 SPT N60=73 10,12/15,15,16,187.00 DRY
29.50-29.95 D35

3/3

Geotechnical & Environmental Associates
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Figure No.
J19212.BH2

1:50 AT

150 mm to 7.00m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH4

Borehole
Number

6.35

23/08/2019-
27/08/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

1

Made Ground (tarmac)6.25   0.10(0.15)
Concrete

6.10   0.25

(1.55)

Made Ground (brown slightly clayey sand with gravel, brick, 
concrete and ash fragments)

4.55   1.80

(2.20)

Dense brown sandy fine to coarse angular to sub-rounded 
GRAVEL

2.35   4.00

(1.90)

Medium dense brown fine to coarse SAND with fine to 
coarse sub-angular to sub-rounded gravel

0.45   5.90

(1.00)

Medium dense brown very sandy fine to coarse sub-angular 
to sub-rounded GRAVEL

-0.55   6.90

(1.60)

Stiff fissured grey slightly sandy silty CLAY

-2.15   8.50 Very stiff high strength fissured grey silty CLAY

Water added to assist drilling at depths of between 1.80 m and 7.00 m.
Groundwater monitoring standpipe installed to a depth of 7.00 m and groundwater measured at 6.12 m on 27/09/2019.
Vibrating wire peizometer installed at a depth of 12.00 m.
1 hr chisselling on claystones at 20.80 m and 22.90 m.

0.50 D1

4 hrs spent tidying and moving fencing.
1 hr spent standing during piezometer installation.

1.00 D2

1.20-1.65 SPT(C) N60=22 3,5/5,4,4,61.20 DRY
1.20-1.65 B3

2.00-2.45 SPT(C) N60=57 4,7/8,11,14,172.00 DRY
2.00-2.45 B4

3.00-3.45 SPT(C) N60=32 3,4/6,7,7,83.00 DRY
3.00-3.45 B5

4.00-4.45 SPT(C) N60=34 3,5/7,7,8,84.00 DRY
4.00-4.45 B6

5.00-5.45 SPT(C) N60=25 3,3/5,5,6,65.00 DRY
5.00-5.45 B7

Fast Inflow(1) at 
6.00m, sealed at 
7.00m.

6.00-6.45 SPT(C) N60=15 2,2/3,3,3,46.00 DRY

6.00-6.45 B8

7.00 D9

7.50-7.95 SPT(C) N60=22 3,3/4,4,5,67.00 DRY
7.50-7.95 D10

9.00-9.45 U11

9.50 D12

1/3



(8.40)

-10.55  16.90 Very stiff very high and locally extremely high strength 
fissured grey silty CLAY with occasional pale grey veins and 
shell fragments
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Figure No.
J19212.BH2

1:50 AT

150 mm to 7.00m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH4

Borehole
Number

6.35

23/08/2019-
27/08/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

10.50-10.95 SPT N60=29 4,5/6,6,7,77.00 DRY
10.50-10.95 D13

12.00-12.45 U14

12.50 D15

13.50-13.95 SPT N60=34 5,5/6,7,8,97.00 DRY
13.50-13.95 D16

15.00-15.45 U17

15.50 D18

16.50-16.95 SPT N60=42 6,6/8,8,10,117.00 DRY
16.50-16.95 D19

18.00-18.45 U20

18.50 D21

19.50-19.95 SPT N60=46 6,7/7,10,11,137.00 DRY
19.50-19.95 D22

2/3

(13.10)

Claystone encountered at 20.80 m

Claystone encountered at 22.90 m

-23.65  30.00

Geotechnical & Environmental Associates
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Figure No.
J19212.BH2

1:50 AT

150 mm to 7.00m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH4

Borehole
Number

6.35

23/08/2019-
27/08/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

21.40 D23
21.50-21.95 U24

22.00 D25

22.50-22.95 SPT N60=58 7,8/10,11,14,167.00 DRY
22.50-22.95 D26

24.00-24.45 U27

24.50 D28

25.50-25.95 SPT N60=56 8,9/10,11,13,157.00 DRY
25.50-25.95 D29

27.00-27.45 U30

27.50 D31

28.50-28.95 SPT N60=63 9,10/11,14,15,167.00 DRY
28.50-28.95 D32

29.50-29.95 U33

30.00 D34

3/3
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Figure No.
J19212.BH5

1:50 AT

150 mm to 8.30 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH5

Borehole
Number

6.93

03/09/2019-
06/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

Made Ground (tarmac)6.83   0.10

(1.10)

Made Ground (brick and concrete fragments)

5.73   1.20

(2.00)

Made Ground (brown clayey sand with gravel, brick and 
concrete fragments)

3.73   3.20

(5.10)

Dense becoming medium dense brown sandy fine to coarse 
sub-angular to sub-rounded GRAVEL

-1.37   8.30 Stiff becoming very stiff high strength fissured grey silty 
CLAY with rare pyrite

Vibrating wire piezometer installed to a depth of 30 m
Groundwater monitoring standpipe installed to a depth of 8.20 m and groundwater measured at depth of 6.57 m within standpipe on 27/09/2019.
Water added to assist drilling at depths of between 3.00 m and 8.30 m.
2 hrs spent standing during piezometer installation.

0.50 D1

0.5 hrs spent chisselling on claystone between 22.90 m and 23.90 m.
0.5 hrs spent chisselling on claystone between 25.90 m and 26.90 m.
4 hours spent tidying and moving fencing.

1.10 D2
1.20-1.65 SPT(C) N60=3 1,0/1,0,1,11.20 DRY
1.20-1.65 B3

2.00-2.45 SPT(C) N60=7 2,3/1,1,2,22.00 DRY
2.00-2.45 D4

3.00-3.45 SPT(C) N60=73 6,10/12,15,17,203.00 DRY
3.00-3.45 B5

4.00-4.45 SPT(C) N60=54 7,9/11,11,12,144.00 DRY
4.00-4.45 B6

5.00-5.45 SPT(C) N60=33 5,7/7,7,8,75.00 DRY
5.00-5.45 B7

6.00-6.45 SPT(C) N60=10 2,2/1,2,3,36.00 DRY
6.00-6.45 B8

7.50-7.95 SPT(C) N60=10 2,2/1,2,3,37.50 7.20
7.50-7.95 B9

8.60 D10

9.00-9.45 U11

9.50 D12

1/3

(5.20)

-6.57  13.50

(8.10)

Very stiff very high and locally high strength fissured grey 
silty CLAY with shell fragments and pale grey veins

Geotechnical & Environmental Associates
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Figure No.
J19212.BH5

1:50 AT

150 mm to 8.30 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH5

Borehole
Number

6.93

03/09/2019-
06/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

10.50-10.95 SPT N60=29 4,5/6,6,7,78.30 DRY
10.50-10.45 D13

12.00-12.45 U14

12.50 D15

13.50-13.95 SPT N60=35 5,6/7,7,8,98.30 DRY
13.50-13.95 D16

15.00-15.45 U17

15.50 D18

16.50-16.95 SPT N60=37 6,7/7,8,8,108.30 DRY
16.50-16.95 D19

18.00-18.45 U20

18.50 D21

19.50-19.95 SPT N60=42 6,7/7,9,10,118.30 DRY
19.50-19.95 D22

2/3



-14.67  21.60

(8.40)

Very stiff very high and locally extremely high strength 
fissured grey silty CLAY with occasional shell fragments 

Claystone encountered at 23.70 m

Claystone encountered at 26.60 m

-23.07  30.00

Geotechnical & Environmental Associates
Widbury Barn | Widbury Hill | Ware | SG12 7QE
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Figure No.
J19212.BH5

1:50 AT

150 mm to 8.30 m

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

BH5

Borehole
Number

6.93

03/09/2019-
06/09/2019

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

Boring Method Casing Diameter

Casing
Depth

(m)
Water
Depth

(m)

Cable Percussion

21.00-21.45 U23

21.50 D24

22.50-22.95 SPT N60=43 7,8/8,9,10,118.30 DRY
22.50-22.95 D25

23.90 D26
24.00-24.45 U27

24.50 D28

25.50-25.95 SPT N60=54 8,9/10,12,12,148.30 DRY
25.50-25.95 D29

26.90 D30
27.00-27.45 U31

27.50 D32

28.50-28.95 SPT N60=59 7,9/11,12,14,158.30 DRY
28.50-28.95 D33

29.50-29.95 U34

30.00 D35

3/3
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Figure No.
J19212.WS5

1:50 AT

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

WS1
Number

6.83

19/08/2019

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

Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

(0.50)
Made Ground (dark brown slightly clayey silty sand with 
gravel and occasional brick and ash fragments)

6.33   0.50 Made Ground (pale brown slightly sandy clay with gravel 
and brick fragments)6.23   0.60

(0.30)
Made Ground (dark brown slightly clayey sand with gravel, 
brick fragments and occasional ash and chalk fragments)

5.93   0.90

(1.50)

Made Ground (pale grey fine sand with abundant brick and 
concrete fragments)

4.43   2.40

(1.05)

Very dense pale yellowish brown fine to coarse SAND with 
occasional fine to medium sub-angular to sub-rounded 
gravel

3.38   3.45
Terminated at 3.45m

Groundwater not encountered.
Borehole terminated at a depth of 4.45 m due to refusal and side collapse.

0.55 D1

1.00-1.45 SPT(C) N60=11 3,2/3,3,2,2DRY

2.00-2.40 SPT(C) 25*/140
50/255

13,12/13,15,16,6DRY

3.00-3.40 SPT(C) 25*/145
50/250

14,11/13,15,16,6DRY

1/1



Geotechnical & Environmental Associates
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Figure No.
J19212.WS5

1:50 AT

Cundy Street Quarter, London SW1W 9JT

Grosvenor Estates

Heyne Tillett Steele

J19212

WS2
Number

6.93

19/08/2019

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

Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

(0.70)

Made Ground (dark brown slightly clayey silty sand with 
gravel and occasional brick and ash fragments)

6.23   0.70

(1.20)

Made Ground (brick and concrete fragments and whole 
bricks)

5.03   1.90
(0.40)

Made Ground (brown slightly clayey sand with gravel and 
brick fragments)

4.63   2.30

(0.70)

Dense pale orange-brown fine to coarse SAND

3.93   3.00
(0.20) Orange-brown slightly clayey fine to coarse SAND

3.73   3.20

(0.60)
Pale orane0brown fine to coarse SAND with fine to coarse 
sub-angular to sub-rounded gravel

3.13   3.80
(0.20) Very dense brown sandy fine to coarse angular to 

sub-rounded GRAVEL 2.93   4.00

Terminated at 4.45m

Groundwater not encountered.
Borehole terminated at a depth of 4.45 m due to refusal and side collapse.

0.40 D1

1.00-1.45 SPT(C) N60=5 1,0/0,1,2,1DRY

2.00-2.45 SPT(C) N60=22 2,2/3,3,5,8DRY

3.00-3.45 SPT(C) N60=40 4,6/8,8,9,10DRY

4.00-4.23 SPT(C) 25*/85
50/145

21,4/22,28DRY
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Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

Made Ground (tarmac)6.47   0.12
(0.38) Made Ground (pale grey slightly clayey sand with gravel and 

brick and ash fragments)6.09   0.50
(0.20)

Made Ground (pale brown slightly sandy clay with gravel 
and brick fragments)

5.89   0.70

(1.60)

Made Ground (crushed brick fragments and whole bricks)

4.29   2.30

(0.70)

Very dense pale brown fine to coarse SAND with fine to 
coarse sub-rounded to sub-angular gravel from 2.90 m

3.59   3.00
Terminated at 3.45m

Groundwater not encountered.
Borehole terminated at a depth of 3.45 m due to refusal and side collapse.

0.30 D1

1.00-1.45 SPT(C) N60=11 1,1/1,1,1,7DRY

2.00-2.45 SPT(C) N60=24 2,4/4,5,6,6DRY

3.00-3.37 SPT(C) 50/220 11,13/14,18,18DRY
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Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

(0.20) Made Ground (block paving over sand)6.15   0.20

(0.80)

Made Ground (dark brown silty clayey sand with gravel, 
brick and concrete fragments)

5.35   1.00

(0.60)

Made Ground (brown silty clayey sand with occasional fine 
brick fragments)

4.75   1.60
(0.40)

Medium dense brown fine to coarse SAND and fine to 
coarse subangular to subrounded GRAVEL

4.35   2.00
Complete at 2.00m

Groundwater not encountered.
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Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

(0.50)
Made Ground (brown clayey silty sand with occasional 
gravel and rootlets)

5.88   0.50
(0.20) Made Ground (brown slightly sandy clay with gravel, brick 

and concrete fragments)5.68   0.70

(1.60)

Made Ground (brown clayey silty sand with gravel, brick, 
concrete and occasional ash fragments)

4.08   2.30

(0.50)
Made Ground (orange-brown sand with fine to coarse gravel 
and occasional brick fragments)

3.58   2.80

(1.10)

Made Ground (brown clayey silty sand with gravel, brick, 
concrete and occasional ash fragments)

2.48   3.90

(0.55)
Very dense pale brown fine to coarse SAND and fine to 
medium sub-angular to sub-rounded GRAVEL

1.93   4.45
Terminated at 4.45m

Groundwater not encountered.
Borehole terminated at a depth of 4.45 m due to UXO detection at this depth.

1.00-1.45 SPT(C) N60=55 11,13/12,12,13,11DRY

1.50 D1

2.00-2.45 SPT(C) N60=10 3,4/3,2,2,2DRY

3.00-3.45 SPT(C) N60=18 3,4/8,3,2,3DRY

4.00-4.32 SPT(C) 25*/120
50/200

16,9/18,20,12DRY

1/1
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Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

Made Ground (tarmac)6.47   0.05

Made Ground (grey sandy stone fragments)
6.37   0.15

Made Ground (dark blackish brown clayey sandy gravel)

6.27   0.25(0.25)

Made Ground (brown sandy brick fragments)

6.02   0.50

(1.20)
Made Ground (brown clayey sand with gravel, brick, chalk 
and ash fragments)

4.82   1.70

(1.75)

Pale orange-brown fine to coarse SAND with fine to coarse 
angular to sub-rounded gravel

3.07   3.45
Terminated at 3.45m

Groundwater not encountered.
Borehole terminated at a depth of 3.45 m due to refusal and side collapse

0.20 D1

1.00-1.45 SPT(C) N60=13 2,2/3,2,3,3DRY

2.00-2.45 SPT(C) 48/295 7,11/13,11,12,12DRY

3.00-3.36 SPT(C) 50/205 10,14/16,20,14DRY
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Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

(0.45)
Made Ground (dark brown slightly clayey sand with gravel 
and occasional brick fragments)

6.51   0.45

(0.65)

Made Ground (crushed brick and concrete fragments)

5.86   1.10

(0.90)

Made Ground (brown clayey sand with gravel and brick 
fragments)

4.96   2.00
(0.40)

Made Ground (brown sand with gravel and brick fragments)

4.56   2.40

(0.60)

Dense brown clayey fine to coarse SAND

3.96   3.00

(1.45)

Very dense brown fine to coarse SAND and fine to coarse 
subangular to subrounded GRAVEL

2.51   4.45
Terminated at 4.45m

Groundwater not encountered.
Borehole terminated at a depth of 4.45 m due to refusal and side collapse

1.00-1.45 SPT(C) N60=8 2,1/2,1,2,2DRY

1.50 D1

2.00-2.45 SPT(C) N60=37 4,6/7,8,9,8DRY

3.00-3.45 SPT(C) N60=54 4,7/10,11,13,13DRY

3.50 D2

4.00-4.23 SPT(C) 25*/95
50/130

15,10/30,20DRY
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Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

(0.15) Made Ground (tarmac)6.82   0.15

(2.05)

Made Ground (pale grey silty sand with gravel, brick and 
concrete fragments)

4.77   2.20

(1.25)

Pale brown fine to coarse SAND

3.52   3.45
Terminated at 3.45m

Groundwater not encountered.
Borehole terminated at a depth of 3.45 m.

1.00-1.45 SPT(C) N60=8 2,1/2,1,2,2DRY

2.00-2.45 SPT(C) N60=11 2,2/2,3,2,3DRY

3.00-3.45 SPT(C) N60=38 3,3/5,7,9,12DRY
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Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

Made Ground (tarmac)6.73   0.10(0.15)
Concrete

6.58   0.25

Made Ground (dark grey crushed stone fragments)
6.53   0.30

(0.45)

Made Ground (pale grey slightly clayey sand with brick, 
concrete and ash fragments)

6.08   0.75

(0.45)
Made Ground (brown sand with gravel and brick fragments)5.63   1.20

(1.40)

Made Ground (brown silty slightly clayey sand with gravel 
and rare brick and ash fragments)

4.23   2.60

(1.85)

Dense orange-brown fine to coarse SAND with occasional 
fine to coarse sub-angular to sub-rounded gravel

2.38   4.45
Terminated at 4.45m

Groundwater not encountered.
Borehole terminated at a depth of 4.45 m due to  side collapse

0.40 D1

1.00-1.45 SPT(C) N60=0 0,0/0,0,0,0DRY

2.00-2.45 SPT(C) N60=30 3,4/5,7,7,7DRY

3.00-3.45 SPT(C) N60=30 2,4/5,6,7,8DRY

4.00-4.32 SPT(C) 16*/120
46/200

7,9/10,11,12,13DRY
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Excavation Method Dimensions

Water
Depth
(m)

Field Records

Opendrive Percussive 
Sampler (Terrier Rig)

Made Ground (tarmac)6.29   0.10(0.15)
Concrete

6.14   0.25

(1.05)
Made Ground (dark brown sandy clay with gravel, brick and 
ash fragments)

5.09   1.30

(0.80)

Made Ground (brown silty clayey sand with occasional 
gravel and ash fragments)

4.29   2.10

(0.90)

Dense brown very clayey fine to corse SAND and fine to 
coarse sub-angular to sub-rounded GRAVEL

3.39   3.00

(1.45)

Very dense brown fine to coarse SAND with fine to coarse 
angular to sub-rounded gravel

1.94   4.45
Terminated at 4.45m

Groundwater not encountered.
Borehole terminated at a depth of 4.45 m due to refusal and side collapse

0.40 D1

1.00-1.45 SPT(C) N60=5 1,0/0,1,1,2DRY

2.00-2.44 SPT(C) 50/290 4,9/10,13,14,13DRY

2.50 D2

3.00-3.31 SPT(C) 25*/140
50/165

12,13/20,22,8DRY
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1. Introduction 

A-squared Studio Engineers Ltd (A-squared) has been appointed by Heyne Tillett Steel Ltd (HTS) to undertake a building damage 

assessment for the redevelopment of Cundy Street Quarter, located in Victoria SW1W 9JU, London.  

The A-squared scope comprises an assessment of the potential impact of the proposed redevelopment works on the listed 

neighbouring buildings (Coleshill Buildings). 

1.1. Study Aims & Objectives 

The scheme includes the demolition of the four 7-storey residential tower blocks found within the site and the construction of three 

mixed-used buildings, ranging between 6 to 11 storeys, with a common single-storey basement across the entire site footprint. Locally 

deepened areas across the basement footprint are envisaged to be created for the construction of a cinema and a swimming pool. 

An embedded pile wall has been proposed for the scheme presented herein as the earth retention solution. A raft with settlement 

reducing piles is proposed as the foundation solution. 

The assessment encompasses the listed properties located within the zone of influence of the proposed scheme. The GMA 

assessment is based on greenfield ground movements and is representative of an unlikely to be exceeded scenario. The adopted 

assessment methodology provides a robust and conservative assessment representative of current industry best practice, as detailed 

in Section 4. 

The assessment carried out and described herein aims to:  

 Assess the impact of ground movements induced by the proposed works on the listed properties adjacent to the development 

under consideration.  

 Inform Party Wall awards.  

 Provide performance criteria and inform aspects of substructure construction and design.  

This report provides a detailed description of the:  

 Site and proposed development. 

 Modelling parameters and input.  

 Analyses and results.  

1.2. References  

The following primary reference documents and drawings have been utilised in the development of this GMA. 

1. Listers Geotechnical Consultants, “Grosvenor Estate Belgravia. Geotechnical Investigation. Laxford House, Cundy Street, 

PIMLICO, London”, February 2012, Report No.12.01.019 

2. GEA, “Ground Investigation Report – Cundy Street Quarter”, October 2019, Issue No.1, ref. J19212 

3. Design Information by HTS, available at the time of writing this report, included in Appendix A. 

  



 
 
 

 
Cundy Street Quarter - Building Damage Assessment - Coleshill Buildings 2 of 13 
0773-A2S-XX-XX-RP-Y-0002-01 

2. The Site & Development 

The proposed development is located at Cundy Street, Victoria SW1W 9JU (Figure 2.1 and Figure 2.2). The site is located 

approximately 670m southwest of Victoria Station and 360m east of Sloane Square underground station. The site is bounded by 

Ebury Square to the north west and northeast with Pimlico Road to the south. Cundy Street runs parallel to Ebury Square in the north 

of the site.  

The scheme includes the demolition of the four 7-storey residential tower blocks and the construction of three mixed-used buildings, 

ranging between 6 to 11 storeys, with a common single-storey basement across the entire site footprint. Locally deepened areas 

across the basement footprint are envisaged to be created for the construction of a cinema and a swimming pool. An embedded pile 

wall has been proposed for the scheme presented herein as the earth retention solution. A raft with settlement reducing piles is 

proposed as the foundation solution. Scheme drawings (current at the time of writing) are presented in Appendix A. 

 

Figure 2.1 Site location (source: Google maps) 

 

Figure 2.2 Proposed basement footprint (indicative) 
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The Coleshill buildings (also known as Coleshill Flats) are Grade II listed buildings. They consist of two sets of blocks that are present 

to the south-west of the site, along Pimlico Road (Nos. 20a, 20, 22, 24, 26, 28, 30 and 30a), and along Ebury Street (Nos. 225, 227, 

229 and 231). These buildings date from 1870 and have been masonry construction.  

Figure 2.4 and Figure 2.4 below show the rear elevations of the Pimlico Road and Ebury Street blocks, respectively. These are 5-

storeys high (and attic) with one basement level. The entrance to the buildings is from ground level at circa +6.65mOD and the rear 

of the buildings lies at circa +4mOD. A brick retaining wall is present to the rear of the garden.  

 

Figure 2.3 Rear view (garden view) of the Coleshill Buildings along Pimlico Road (North to South) 

 

Figure 2.4 Rear view (garden view) of the Coleshill Buildings along Ebury Street (North to South) 
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3. Ground Conditions 

The ground model and geotechnical parameters adopted for the raft feasibility assessment have been determined based on a review 

of a site-specific ground investigation (References 1 and 2). These are presented in Table 1 below.  

The ground conditions were found to comprise the following (in order of succession): Made Ground, River Terrace Deposits and 

London Clay. The above include the strata of engineering interest and significance, taking cognisance of the scale of the proposed 

development and zone of influence. The ground model adopted for this assessment is presented in Table 3.1. 

Table 3.1 Ground model and geotechncial parameters adopted for analysis purposes 

Stratum 
Top of stratum  

(mOD) 

Undrained shear 

strength, cu  

(kPa) 

Undrained Young’s 

Modulus, Eu [2]  

(kPa) 

Drained Young’s 

Modulus, E’ [2]  

(kPa) 

Made Ground +6.65 - - 10,000 

River Terrace 

Deposits 
+5.00 - - 40,000 

London Clay -0.70 75.0 + 6.3z 500 cu
 400 cu

  

1. This data has been interpreted specifically for the scope the GMA presented herein. 

2. Stiffness data (Eu and E’) has been evaluated empirically from SPT data taking into consideration the nature of the 

geotechnical/soil-structure interaction mechanisms and level of anticipated strain within the soil mass. 

3. Rigid boundary assumed at -50.0mOD for analytical purposes. 

4. z refers to the depth in metres below the top of the London Clay formation. 
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4. Impact Assessment Methodology 

4.1. Assessment Details 

The assessment has been undertaken using proprietary spreadsheets and the commercially available software packages Oasys Pdisp 

and Xdisp, which consider the three-dimensional ground movement field induced by the proposed excavation works. 

Ground movements will arise as a result of various mechanisms which are mobilised as part of the construction works for the proposed 

scheme. The demolition of the existing building and basement excavation process will induce ground movements arising from the 

overburden removal. The permanent condition loading will partially reinstate a portion of the removed overburden, yielding 

settlements across the foundation system. The induced ground movements will extend over a given zone of influence surrounding 

the building/basement footprint. 

A series of three-dimensional models of the proposed scheme have been developed in Oasys Pdisp/Xdisp and combined by means 

of superposition in order to enable ground movement assessments to be carried out representing the various construction stages. 

The ground movement displacement fields were separated in two groups (A & B) based on the approach followed, as detailed below: 

Group A – Unloading/Loading ground movements (maximum heave) 

A1. Building demolition (short term). 

A2. Building demolition and basement excavation (short term). 

A3. Building demolition, basement excavation and proposed building loading (long term). 

Group B – CIRIA-based ground movements (maximum settlement) 

B1. Pile wall installation and basement excavation. 

B2. Pile wall installation, basement excavation and application of the proposed building loading (long term). 

The Group A assessments are based on greenfield ground movements evaluated from linear half-space (Pdisp) analyses and focus 

on vertical ground movements induced by the unloading/re-loading processes.  

Demolition unloading pressures (65kPa) have been applied over the footprints of the existing buildings on site as per unloading 

information provided by HTS (Appendix A). These unloading pressures have been modelled at the existing ground level representing 

the removal of the existing building loads. 

The proposed loadings are based on loading information provided by HTS (Appendix A) added to the self-weight of the 1m thick raft. 

Uniformly distributed loading zones have been applied at the general formation level (+0.65mOD).  

The Group B assessments adopt the normalised ground displacement curves reported in CIRIA C760. In addition to the effects arising 

from basement excavation, the ground movement effects associated with the installation of the pile wall have been considered. The 

following CIRIA C760 normalised ground movement curves were adopted to assess ground movements due to pile wall installation 

and excavation works: 

 Pile wall installation: movements associated with pile wall installation have been evaluated using the empirical normalised 

displacement curves presented in CIRIA C760 for “installation of contiguous pile wall in stiff clay”.  

 Basement Excavation: Ground movements associated with bulk excavation works have been evaluated using the empirical 

normalised displacement curves presented in CIRIA C760 for “excavation in front of high stiffness wall in stiff clay”. The 

excavation heights considered were 6.0m (general basement area) and 9.4m (cinema area), equating to excavating from ground 

level (+6.65mOD) to the underside of the 1.0m thick raft.  

In the B2 assessment, the CIRIA ground movements are combined with the long-term settlements induced by the proposed loading. 
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The two sets of analyses enabled the production of an envelope of damage classification results, with the worst-case results presented 

herein. A representative geometry has been adopted for defining the excavation/installation geometry implemented in the 3D 

modelling efforts and is presented in Figure 4.1. 

 

Figure 4.1 Indicative plot of the three-dimensional analytical model using the Oasys Xdisp software suite 

4.2. Impact Assessment 

4.2.1. General 

The potential impact/damage induced on primary façade/wall elements of the buildings around the proposed scheme have been 

evaluated on the basis of the calculated ground movement fields. The masonry walls of concern are shown in Figure 4.2, including 

the wall nomenclature/reference system adopted. The arrangement is based on the currently available survey information and 

presents an array of masonry façades running both perpendicular and parallel to the proposed basement (covering the key 

deformation mechanisms).  

The ground movements were conservatively assessed at ground level, +6.65mOD.  

In total, 75 building facades and retaining walls were considered for the current study and these are grouped in the following manner: 

 20a to 3a Pimlico Road: Building Walls 1 to 44; Retaining walls W1 and W2 

 225 to 231 Ebury Street: Building Walls 101 to 126; Retaining walls W101 and W102 

Cinema area (deeper) 
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Figure 4.2 Simplfied scheme and nomenclature for each building façade/masonry wall element 

Each wall has been assumed to behave as an equivalent beam subject to a bending and extension/compression deformation 

mechanism, based on the evaluated greenfield ground movement, as outlined previously.  

Tensile strains induced within the building masonry walls have been evaluated based on the deflection ratios ∆/L and horizontal 

extension mechanisms estimated from the analyses. The assessment considers the well-established Burland (1997) damage 

classification method, as presented and summarised in Figure 4.3 and Figure 4.4. This method involves a relatively simple but robust 

means of assessment, which is widely adopted and is considered to comprise an industry standard/best practice basis for impact 

assessments of this typology. 

Potential damage categories are directly related to the tensile strains induced by the proposed construction stages, arising from a 

combination of direct tension and bending induced tension mechanisms. The evaluated damage categories correspond to an unlikely 

to be exceeded scenario (on the basis of the data sets adopted and greenfield assumptions). 

 

Figure 4.3 Definition of relative deflection ∆ and deflection ratio ∆/L 
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After Burland et al. 1977, Boscardin and Cording 1989, and Burland 2001. 

Figure 4.4 Building damage classification – relationship between category of damage and limiting strain lim 
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4.2.2. Results 

The results of the assessment are presented in Table 4.1. Note that the results presented in this table represent the worst-case output 

arising from each building facades. The results of this assessment indicate that the likely degree of damage that the adjacent buildings 

are expected to experience is Category 0 (Negligible) and Category 1 (Very Slight). A detailed view of the predicted damage for each 

façade is indicated in Figure 4.5. 

Table 4.1 Evaluated damage categories extracted from Xdisp 

Building 
Analyses 

A1, A2 and A3 

Analysis B1 

End of Excavation 

Analysis B2 

Long-term 

20a Pimlico Road 0 (Negligible) 1 (Very slight) 1 (Very slight) 

20 Pimlico Road 0 (Negligible) 1 (Very slight) 1 (Very slight) 

22 Pimlico Road 0 (Negligible) 1 (Very slight) 1 (Very slight) 

24 Pimlico Road 0 (Negligible) 1 (Very slight) 1 (Very slight) 

26 Pimlico Road 0 (Negligible) 0 (Negligible) 0 (Negligible) 

28 Pimlico Road 0 (Negligible) 0 (Negligible) 0 (Negligible) 

30 Pimlico Road 0 (Negligible) 0 (Negligible) 0 (Negligible) 

30a Pimlico Road 0 (Negligible) 0 (Negligible) 0 (Negligible) 

Retaining walls  
Pimlico Road block 

0 (Negligible) 1 (Very slight) 1 (Very slight) 

225 Ebury Street 0 (Negligible) 1 (Very slight) 1 (Very slight) 

227 Ebury Street 0 (Negligible) 1 (Very slight) 1 (Very slight) 

229 Ebury Street 0 (Negligible) 0 (Negligible) 0 (Negligible) 

231 Ebury Street 0 (Negligible) 0 (Negligible) 0 (Negligible) 

Retaining walls 
Ebury street block 

0 (Negligible) 1 (Very slight) 1 (Very slight) 
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Figure 4.5 Detailed view of the predicted damage categoryas for analyses B1 & B2 (end of excavation and long-term) 

 

Figure 4.6 and Figure 4.7 depict the vertical and horizontal displacements, respectively, obtained for analysis B1 (End of excavation), 

and Figure 4.8 depict the vertical movement obtained for analysis B2 (long-term).  

  

Figure 4.6 Horizontal displacement contours at ground surface for analyses B1 & B2 (end of excavation and long-term) 
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Figure 4.7 Vertical displacement contours at ground surface for analysis B1 (end of excavation) 

 

Figure 4.8 Vertical displacement contours at ground surface for analysis B2 (long-term) 
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4.2.3. Ground movement limits 

This assessment considers the maximum predicted ground movements at surface level computed during the wall installation and 

excavation stages as detailed in Table 4.2. These are maximum computed movements directly adjacent to the piled retaining wall. 

Specific wall/façade deflection limits and trigger levels may be developed as part of the proposed monitoring regime, on the basis of 

the ground movement field presented herein. Note that these maximum predicted movements should not be considered as being red 

trigger levels. 

Table 4.2 Maximum ground surface movements  

Stage 
Maximum predicted movement 

Vertical (settlement) 

Maximum predicted movement 

Horizontal (Towards the site) 

Wall Installation 
4mm (general basement area) 

6mm (cinema area) 

4mm (general basement area) 

6mm (cinema area) 

Excavation  

(does not include Wall Installation movements) 

 3mm (general basement area) 

 5mm (cinema area) 

9mm (general basement area) 

14mm (cinema area) 

Wall Installation + Excavation 

(cumulative) 

 7mm (general basement area) 

 11mm (cinema area) 

13mm (general basement area) 

20mm (cinema area) 

 

It is recommended that: (a) the wall installation effects are limited to 5mm and (b) that the horizontal wall deflections during the 

excavation stage are limited to 9mm (14mm within cinema area) to ensure that only Category 1 damage will be experienced by the 

façades of adjacent listed buildings.  

 
 
 

 
Cundy Street Quarter - Building Damage Assessment - Coleshill Buildings 13 of 13 
0773-A2S-XX-XX-RP-Y-0002-01 

5. Conclusions & Closing Remarks 

The interaction between the proposed redevelopment of Cundy Street scheme and the neighbouring Grade II listed properties 

(Coleshill Buildings) has been reviewed as part of the GMA study presented herein. 

The proposed development construction operations comprise a series of stages, including demolition of the existing properties, 

installation of an embedded piled wall, excavation of a 6m deep basement, and finally the construction of the proposed multi-storey 

buildings. The impact of the various stages of construction have been reviewed on the basis of two alternative methods, i.e. evaluating 

the effects of unloading/overburden removal using Pdisp and simulating the excavation induced ground movements using empirical 

CIRIA curves in Xdisp. In the latter case, a propped retaining wall solution (during the temporary works stage) has been considered, 

utilising the CIRIA C760 ground movement curves for high stiffness walls in stiff clay. 

These approaches have been considered in order to bound the potential ground movements arising from excavation operations (i.e. 

maximum potential heave and settlement respectively). This strategy ensures a robust evaluation of potential impact in light of the 

bespoke, intricate and workmanship-dependent basement construction methodology. Both short-term (undrained) and long-term 

(drained) conditions have been assessed by adopting the relevant soil stiffness parameters for each case.  

The results from the GMA analyses are presented in Table 4.1 (denoting the evaluated damage categorisation in accordance with the 

Burland criteria described herein). It is observed that the maximum damage classification for the Coleshill Buildings is Category 1 

(Very Slight). It is noted that the predicted ground movements, the associated wall tensile strains, and the level of damage 

categorisation are considered to be moderately conservative in view of the relatively cautious data selection and greenfield nature of 

the assessment undertaken.   

It is recommended that a condition survey is undertaken prior to works commencing on site so that any potential areas of existing 

weakness/damage are identified.  In parallel with the design development of the scheme and the GMA efforts undertaken, the project 

team will develop a suitable project-specific monitoring regime and Action Plan, which will delineate lines of responsibility, monitor 

trigger levels and appropriate mitigation measures. Note that the maximum predicted movements should not be considered as being 

red trigger levels. 

The assessment presented herein is dependent and reliant on the works being undertaken by an experienced contractor, high quality 

workmanship and appropriate supervision of construction means and methods by experienced personnel.  

It is recommended that this report is reviewed and understood in full by the project team and major stakeholders. Where significant 

changes are made to items such as construction sequencing, temporary propping arrangements and scheme design the engineer 

should thoroughly review the discrepancy and evaluate any potential impacts on ground movement and building damage. If 

necessary, the building damage categories should be re-evaluated.  

It is critical that the permanent and temporary works designs are carried out in a coordinated manner between performance specified 

elements and substructure contractors, with the aim to ensure that such design elements are in alignment with the 

assumptions/findings of the GMA and overall design intent. 
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Job   Date

Title   Eng. 

Job No. Sheet Rev.
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2068 1

JMaSection through Coleshill Building basement

Coleshill Buildings basement
SSL approx. 4.03m aOD
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Job   Date

Title   Eng. 

Job No. Sheet Rev.

Cundy Street Quarter

2068 2

JMaDemolished and retained existing buildings and basements

NOTE:
Retained existing buildings
Demolished existing buildings
Extent of existing basements

Coleshill Buildings basement 
SSL approx. 4.03m aOD

COLESHILL BUILDINGS RETAINED:  
Area loads: 
DL = 70 kN/m2
LL = 20 kN/m2 

EXISTING BUILDINGS DEMOLISHED: 
Area loads: 
DL = 50 kN/m2
LL = 15 kN/m2 

COLESHILL BUILDINGS RETAINED:  
Line load along the wall: 
DL = 280 kN/m 
LL = 80 kN/m 

COLESHILL BUILDINGS RETAINED:  
Area loads: 
DL = 70 kN/m2
LL = 20 kN/m2 

Coleshill Buildings basement 
SSL approx. 4.03m aOD

EXISTING BUILDINGS DEMOLISHED: 
Area loads: 
DL = 10 kN/m2
LL = 5 kN/m2 

COLESHILL BUILDINGS RETAINED:  
Area loads: 
DL = 10 
LL = 5 kN/m2 
Hop SSL 6.64m aOD 
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1. Introduction 

A-squared Studio Engineers Ltd (A-squared) has been appointed by Heyne Tillett Steel Ltd (HTS) to support the ground engineering 

scope relating to Block B of the proposed Cundy Street scheme. The scope of the assessment presented herein comprises an ultimate 

limit state (ULS) and serviceability limit state (SLS) piled raft foundation feasibility assessment for Block B in order to reduce excessive 

raft settlements. Finally, a Crossrail 2 (CR2) safeguarding analysis is presented, focusing on the potential impact of the proposed 

tunnel boring works on the proposed development’s substructure system.  

2. Scheme Details 

The scheme comprises the redevelopment of the site at Cundy Street, Belgravia, London, SW1W, otherwise known as project Epoch. 

Block B is between 6 and 11 storeys above ground level and will comprise residential use buildings and leisure amenities. A single 

level basement, to a maximum depth of approximately 5.8m, has been proposed over the full extent of the footprint of Block B. Current 

proposals comprise an embedded pile wall retention system. 

Block B is proposed to be supported by a raft foundation. A single level basement has been proposed with a structural slab level 

(SSL) of +1.75mOD (4.75mBGL). The loading from the floors above will be supported by three cores and a scattered layout of 

columns. A series of settlement reducing piles - strategically placed at heavily loaded areas of the raft - are considered in the study 

presented herein. 

3. Ground Model and Geotechnical Parameters 

The ground model and geotechnical parameters adopted for the raft feasibility assessment have been determined based on a review 

of a site-specific ground investigation (Laxford House). The latter site investigation has been conducted on February 2012 by 

Geotechnical Consultants Ltd. Additionally, a site investigation conducted on the site immediately to the north (Johnson House) has 

been used to inform the ground model presented herein. These are presented in Table 1 below. For the purposes of this assessment, 
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the groundwater table has been taken within the River Terrace Deposits (-0.4mOD) and the groundwater regime has been assumed 

to be in hydrostatic equilibrium throughout all soil layers considered in this study. 

Table 1 Ground model and geotechnical parameters adopted for this analysis 

Stratum 
Top Elevation 

(mOD) 

b 

(kN/m3) 

’ 

( ) 

c’ 

(kPa) 

cu 

(kPa) 

E’  

(MPa) 

Made Ground +6.5 18 30 0 - 10.0 

River Terrace 

Deposits 
+5.0 20 35 0 - 40.0 

London Clay -0.7 20 - - 75.0 + 6.3z [3] 30.0 + 2.5z [3] 

b: bulk unit weight ’: angle of friction c’: effective cohesion cu: undrained shear strength E’: drained Young’s Modulus 

1. This data has been interpreted specifically for the scope of the assessment presented herein. 

2. Rigid boundary assumed at -50.0mOD for analytical purposes. 

3. z refers to the depth in meters below the top of the London Clay formation. 

4. Piled Raft Design Philosophy 

A hybrid piled raft foundation system comprises a combination of raft and settlement-reducing piles. The raft provides structural 

stability (ULS) and the piles act to enhance the serviceability performance (i.e. reduce the settlements) of the substructure. 

The design philosophy of settlement-reducing piles differs from the design of traditional load bearing piles. The piles are not designed 

to comply with BS EN 1997-1 ultimate limit state criteria, however they are designed within the limits of their ultimate geotechnical 

capacities (where piles are fully mobilised, soil-structure interaction mechanisms and strain compatibility permitting). The main aim 

of the design is to mobilise the piles’ shaft friction and end bearing as much as reasonable possible without exceeding their concrete 

structural capacity. As such, the design working loads of the piles are intended to be greater than what would generally be expected 

of primary (traditional) load-bearing pile foundations of similar lengths and diameters designed in strict accordance with BS EN 1997-

1 ultimate limit state criteria. 

It should be noted that, whilst it is possible to greatly reduce the movements of the raft by increasing the length and diameters of the 

piles to make them stiffer or decreasing the spacing between them, the structural forces of the raft must also be considered. As the 

geotechnical capacities of the piles increase, they become stiffer relative to the raft and, as such, more load is taken by the stiffer 

reactions. This leads to a substantial increase in the structural forces within the piles and the raft, to the extent that permissible 

stresses within structural elements become the governing/limiting state rather than failure of the soil. 

By considering the above points, the settlement-reducing pile lengths and diameters should be selected to mobilise as much of their 

ultimate geotechnical capacities as possible to improve the serviceability limit state performance of the raft while also limiting the 

increase in structural forces within the raft and piles in order to yield an efficient strain compatible foundation solution. This can be 

assessed in further detail as the design of the hybrid piled raft develops. 

5. Block B Raft Feasibility Assessment 

5.1. Overview 

The piled raft foundation geotechnical feasibility assessment presented herein considers the viability of a hybrid piled raft foundation 

from both ULS and SLS perspectives. This preliminary assessment has been carried out through a series of three-dimensional finite 
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element (FE) simulations using the commercially available software Plaxis 3D. The soil-structure interaction effects captured in the 

analyses aim to aid the viability assessment of the piled raft foundation solution. The model geometry is shown in Figure 1. 

 

Figure 1 Plaxis 3D model geometry (soil removed for clarity of presentation) 

At this stage, only building gravity loading has been assessed. If a hybrid piled raft is selected as the preferred foundation system for 

Block B, further assessments incorporating other actions, such as wind loading, may be carried out. 

From a ULS perspective, considering the overburden removal and imposed loading, raft and piled raft foundation systems meet the 

criteria set out in BS EN 1997-1 and are stable from a global perspective. For foundation systems of this nature, serviceability governs 

the design, and the feasibility assessment will consider the overall settlements of the structure.  

In Plaxis 3D, the soil is modelled as a continuum. All strata have been modelled assuming linear elastic-perfectly plastic Mohr-Coulomb 

constitutive behaviour. Whilst the London Clay stratum has been modelled as an undrained material capable of generating excess 

pore water pressures following loading or unloading actions, long-term loading has been modelled to capture the largest potential 

settlements of the raft, i.e. drained behaviour of all soils has been modelled. 

The pile wall has been modelled as a rigid plate feature, allowing for negligible deformations. The toe of the wall has been assumed 

to be at -1.04mOD in order to limit load redistribution effects at the raft – wall interface. This facet may be explored in greater depth, 

if desirable, as the project progresses. 

The construction and loading stages analysed in each model are shown in Table 2 below. The construction sequence is split into an 

excavation stage, including the installation of the secant pile retaining walls for the single-storey basement, and a single loading stage 

in which all building loading is applied. 

 

Piled wall Raft 

Settlement Reducing Piles 

Crossrail 2 Tunnel 
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Table 2 Modelled stages 

Stage Action 

1 – Initial Phase Initialisation of effective stresses and pore pressures. 

2 – Excavation 
Installation of piled retaining walls. 

Excavation to basement formation level (+0.7mOD). 

3 – Building Loading 

Installation of raft slab and all piles. 

Activation of all permanent and imposed vertical loading. 

[displacements have been reset to zero at the beginning of this stage] 

 

Several sensitivity checks of the raft performance, have been performed, and the key parametric assessments have been included in 

this technical note: 

1. No piles - raft only. 

2. Piled raft - introduction of SRPs at settlement-sensitive areas and parallel to the CR2 alignment. 

The introduction of SRPs is an inherently iterative process in which various pile spacings and layouts have been tested in order to 

provide a viable piling scheme scenario for costing purposes. The scenario presented herein should be treated as preliminary only 

and represents the most recent analysis iteration which produced satisfactory results with respect to the target absolute/differential 

displacements. It is important to note that the pile spacing/layout presented herein has been based on an idealised structural loading 

modelling method. Column/core wall loading locations have been modelled as uniformly distributed zones across the raft footprint.  

The detailed design development of an SRP scheme will require further analyses, whereby column and core loads are modelled 

explicitly, in order to capture the true deformation behaviour of the raft foundation, prior to locating the SRPs.  

5.2. Model Geometry 

5.2.1. Raft Slab 

The raft slab has been modelled as an isotropic 2D plate with a stiffness of 25GPa. The plate has been modelled at an elevation 

representing the underside of the raft (+0.7mOD) and given a thickness of 1000mm. 

5.2.2. Piles 

The settlement reducing piles (SRPs) have been modelled as embedded beam elements with a diameter of 750mm and a length of 

25m (cut-off level = +0.7mOD). The pile beam elements include interfaces which simulate the soil-structure interaction representative 

of the ground conditions and associated properties. 

5.2.3. Loading 

The building loading has been provided by the project team as uniformly distributed pressures which varied between 45kPa and 

190kPa.  

5.2.4. Piled Raft Feasibility Assessment Results 

The feasibility assessment of the piled raft includes a review and interpretation of the obtained absolute and differential settlements 

of the raft induced by building gravity loading. 
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5.3. Maximum Absolute and Differential Raft Settlements 

Figure 2 depicts the raft settlements calculated to occur after the construction of the proposed building, with and without the inclusion 

of SRPs. In the case where no SRPs are included, the north and east parts of the raft exhibit the highest displacement. The 

corresponding raft subgrade stiffness contour plots are presented in Figure 3. The maximum obtained settlements induced for all key 

assessments are summarised in Table 3. The following indicative thresholds have been adopted: 

 Maximum of 50mm absolute raft settlement. 

 Maximum 1ver/500hor differential settlement gradient across the raft footprint. 

   

Figure 2  Plan view of raft settlements after the construction of the proposed building. Raft only (left) and inclusion of 
Settlement Reducing Piles (right). 

 

Figure 3 Subgrade stiffness contour plots evaluated for the raft only (left) and SRPs inclusion (right) scenarios. Units in 
kPa/m. 
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Table 3 Maximum raft settlements for each assessment 

Assessment 

Total Settlement 

Absolute (mm) Differential 

1. No piles / Raft only 92 <1ver/350hor 

2. 68no. 25m-long 750mm-diameter piles 50 1ver/500hor 

Yellow shading indicates settlements that have exceeded the indicative thresholds. 

As noted in Section 4 above, whilst the SRPs do not meet BS EN 1997-1 ULS criteria, they still have large geotechnical capacities 

and will attract a reasonable portion of the building loads,  

It is noted that the axial forces induced in the 750mm-diameter piles begin to exceed the BS EN 1992 concrete structural capacity 

for strength class C25/30, which was originally assumed. In the instance that piles of this size are adopted as part of a hybrid piled 

raft foundation solution, checks of the axial forces, bending moments and shear forces within each of the piles will be required to 

ensure that they meet the ULS criteria set out in BS EN 1992. 

6. Crossrail 2 Safeguarding 

6.1. Overview 

A further analysis step has been considered in the study presented herein, as the site under consideration falls within the CR2 

Safeguarding Zone. A CR2 tunnel is envisaged to cross the Cundy Street site on the eastern part of the site and induce further 

settlements during the boring process. Tunneling leads to settlements due to over-excavation, soil relaxation and inefficient tail void 

filling. This effect is known as volume loss and has been quantified empirically with respect to previous tunneling projects in London 

(Crossrail, HS1, LuL tunnels, etc.).  

The tunnel has been modelled with respect to the latest Crossrail 2 Tunnel Section Information for Developers (Feb 2018) document, 

which specifies an internal diameter of 7.8m and a volume loss of 1.2% for running tunnels. The tunnel lining has been assumed to 

be 300mm thick and of reinforced concrete structure with a stiffness of 30GPa. 

The construction sequence followed in this calculation scenario has been added as an extension of the sequence described previously 

in Table 2. It has been assumed that the CR2 tunnel will be excavated after the construction completion of the proposed building and 

all associated long-term ground movements.  

6.2. Maximum Absolute and Differential Raft Settlements 

The excavation of the CR2 tunnel has been found to mainly impact the eastern part of the proposed basement, as it is depicted in 

Figure 4. The excavation of the tunnel has been calculated to induce a maximum of 12mm of settlement in addition to the 

displacements presented in Figure 2. As a result, a total maximum settlement of approximately 58mm has been calculated for the 

eastern part of the raft, ignoring any short-term and long-term heave effects arising from the excess pore pressure dissipation within 

the cohesive strata. 
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Figure 4  Cummulative settlements arising from the proposed building construction and excavation of the Crossrail 2 
tunnel. 

A set of parametric analyses on the CR2 tunnel excavation has shown that the short-term ground movements play a more important 

role to the impact of the proposed substructure elements (raft and SRPs). This has been attributed to the volume loss effects which 

occur directly after the tunnel excavation. Part of the latter ground movements are reinstated due to the soil heaving mechanism 

generated by the overburden removal (i.e. tunnel excavation). 

6.3. Maximum Pile Bending Moments  

The excavation of the CR2 tunnel has been observed to induce additional bending moments on the SRPs running along the tunnel 

alignment. A maximum bending moment of 630kNm has been obtained in this case. As the scheme progresses, should this foundation 

solution be adopted, this facet should be reviewed in greater detail by the design team to ensure the piles can be constructed with a 

reasonable reinforcement percentage provision.  

7. Summary and Further Considerations 

A-squared Studio Engineers Ltd (A-squared) has been appointed by Heyne Tillett Steel Ltd (HTS) to support the ground engineering 

scope relating to Block B of the proposed Cundy Street scheme.  

The scheme comprises the redevelopment of the site at Cundy Street, Belgravia, London, SW1W, otherwise known as project Epoch. 

Block B is between 6 and 11 storeys above ground level and will comprise residential use buildings and leisure amenities. A single 

level basement, to a maximum depth of approximately 5.8m, has been proposed over the full extent of the footprint of Block B. Current 

proposals comprise a piled wall retention system. 

The piled raft foundation geotechnical feasibility assessment presented herein considers the viability of a hybrid piled raft foundation 

from both ULS and SLS perspectives. This preliminary assessment has been carried out through a series of three-dimensional finite 

element (FE) simulations using the commercially available software Plaxis 3D. The soil-structure interaction effects captured in the 

analyses aim to aid the viability assessment of the piled raft foundation solution. 

The introduction of SRPs is an inherently iterative process in which various pile spacings and layouts have been tested in order to 

provide a viable piling scheme scenario for costing purposes. The scenario presented herein should be treated as preliminary only 
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and represents the most recent analysis iteration which produced satisfactory results with respect to the target absolute/differential 

displacements. It is important to note that the pile spacing/layout presented herein has been based on an idealised structural loading 

modelling method. Column/core wall loading locations have been modelled as uniformly distributed zones across the raft footprint.  

A further analysis step has been considered in the study presented herein, as the site under consideration falls within the CR2 

Safeguarding Zone. A CR2 tunnel is envisaged to cross the Cundy Street site on the eastern part of the site and induce further 

settlements during the boring process. 

The detailed design of any proposed piled raft foundation solution would involve iteration and optimisation of the layouts to maximise 

the utilisation of the raft and piles. The internal forces of the raft would require assessment and may influence the pile layout (in order 

to balance the pile and raft relative efficiency which is dependent on pile spacing and raft thickness). In addition, column and core 

load positions should be modelled explicitly, in order to capture the true deformation behaviour of the raft foundation, prior to locating 

the SRPs. Finally, any warranty bodies, insurers and potential other stakeholders may require for the design philosophy to be detailed 

and substantiated accordingly. 
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