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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 putsinto context
the findings that are summarised in the executive summary.

BRIEF

This report describes the findings of a site investigation carried out by Geotechnica and
Environmental Associates Limited (GEA) on the instructions of Engenuiti, on behalf of Consolidated
Developments Limited, with respect to the extension of the existing basement benesth the courtyard
mews, extending to a depth of between 3.5 m and 4.0 m. The purpose of the investigation has been to
determine the ground conditions and engineering properties and to establish the groundwater regime.
Interpretation of the findings of the investigation by GEA was not required.

SITE DESCRIPTION

The site is located in the London Borough of Camden, approximately 160 m to the south of
Tottenham Court Road London Underground station. It is irregular in shape, measuring
approximately 20 m north-south by 30 m east-west and is bounded on four sides by buildings that
front onto Denmark Street to the north, Flitcroft Street to the east and south and Charing Cross Road
to the west. The site is gently sloping down to the southwest and is currently occupied by a mews
style courtyard, covered in brick paving, surrounded by buildings that comprise predominantly three —
storey to five-storey buildings with partial and single level basements, currently used as commercial
gpace. The first floor extends over the driveway aong the southern boundary of the site, alowing
vehicular access to the site from Flitcroft Street. The site is devoid of vegetation.

GROUND CONDITIONS
The boreholes encountered a significant thickness of made ground, underlain by Lynch Hill Gravel,
overlying the London Clay, which was proved to the full depth investigated.

The made ground extended to depths of between 2.20 m and 4.50 m and generally comprised greyish
brown sandy clay with occasional fragments of brick, clinker, ash, pottery, wood and chak. The
Lynch Hill Gravel generally comprised a variable sequence of sand and gravel and extended to depths
of between 4.80 m and 5.77 m. The London Clay was proved to the maximum depth investigated of
6.0 m.

Groundwater was encountered during drilling at depths of between 3.9 m and 4.8 m. Subsequent
groundwater monitoring visits measured groundwater at depths of between 3.66 m and 4.40 m.

Tria Pit Nos 1, 2, 3 and 4 found that the existing buildings are bearing at depths of between 1.16 m
and 2.46 m on made ground or gravelly sand of the Lynch Hill Gravel. The extent of the footingsin
Tria Pit Nos 5, 7 and 8 was not proved due to obstructions and Trial Pit No 6 was terminated at a
depth of 0.6 m due to a significant amount of loose fill.
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INTRODUCTION

Geotechnical and Environmental Associates Limited (GEA) have been commissioned by
Engenuiti, on behalf of Consolidated Developments Limited, to carry out a ground
investigation at Denmark Street South, 4 Flitcroft Street, London, WC2H 8DJ. Interpretation
of the findings of the investigation by GEA was not required and this report therefore ssimply
presents the factual data obtained from the investigation.

Proposed Development

It isunderstood that it is proposed to extend the existing basement of No 4 Flitcroft Street
by constructing a single level basement beneath the courtyard mews, extending to a depth
of between 3.5 mand 4.0 m.

Purpose of Work

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

Q to determine the ground conditions and their engineering properties; and

a to determine the groundwater conditions.

Scope of Work

In order to meet the above objectives, a ground investigation was carried out, which
comprised, in summary, the following activities:

Q three open-drive sampler boreholes advanced to depths of 6.0 m;

a standard penetration tests (SPTs), carried out at regular intervals in the boreholes, to
provide quantitative data on the strength of the sails;

a the installation of three groundwater monitoring standpipes in the boreholes to depths
of between 5.2 m and 6.0 m and two subsequent groundwater monitoring visits;

a eight hand-dug trial pits excavated to investigate the configuration of existing
foundations,

Q laboratory testing of selected soil samples for geotechnical purposes; and

Q provision of afactual report presenting the above data.

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, the number of locations where the ground was
sampled and the number of soil, gas or groundwater samples tested; 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
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2.0

2.1

2.2

3.0

independent validation of such information has been made by GEA.
THE SITE
Site Description

The site is located in the London Borough of Camden, approximately 160 m to the south of
Tottenham Court Road London Underground station. It is irregular in shape, measuring
approximately 20 m north-south by 30 m east-west and is bounded on four sides by buildings
that front onto Denmark Street to the north, Flitcroft Street to the east and south and Charing
Cross Road to the west.

The siteis gently sloping down to the southwest and the courtyard varies from approximately
245 m OD to 24 m OD and is currently occupied by a mews style courtyard, covered in brick
paving, surrounded by buildings that comprise predominantly three to five storey buildings
with partial and single level basements, currently used as commercial space. The first floor
extends over the driveway along the southern boundary of the site, allowing vehicular access
to the site from Flitcroft Street. The site is devoid of vegetation.

Other Information

The British Geological Survey (BGS) map of the area (Sheet 256) indicates the site to be
underlain by Lynch Hill Gravel overlying London Clay.

Tunnels for Crossrail will pass to the north and south of the site and once the development
proposals are finalised contact should be made with Crossrail with regard to the construction
method of the new basement.

London Underground Limited has confirmed that it has no assets within 50 m of the site. A
copy of the correspondence isincluded in the appendix.

The consulting engineers provided a report (ref 36237-001, dated June 2008) undertaken by
STATS for aground investigation carried out on Denmark Place, located approximately 60 m
to the north of the site. The investigation comprised two boreholes advanced to depths of
54.0m and 63.5 m by means of a rotary rig. The boreholes encountered made ground to
depths of 3.5 m and 4.4 m, underlain by River Terrace Deposits to a depth of 6.0 m, which in
turn was underlain by the London Clay proved to a depth of 30.25 m, underlain by the
Lambeth Group to depth of 48.8 m, underlain by the Thanet Sand to a depth of 52.8 m,
overlying the Upper Chalk, proved to the maximum depth investigated. Groundwater was
encountered at depths of 5.6 m and 5.0 m during drilling within the River Terrace Deposits
and measured at depths of between 4.73 m and 4.88 m on subsequent groundwater monitoring
visits.

EXPLORATORY WORK

The scope of the works was specified by the consulting engineers. In order to meet the
objectives described in Section 1.2. Three boreholes were drilled to a depth of 6.0 m using an
open-drive lined percussive sampler rig. Standard penetration tests (SPTs) were carried out in
the borehol es to provide quantitative data on the strength of soils encountered.
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A groundwater monitoring standpipe was installed in each of the three boreholes to depths of
5.2 m, 5.85 m and 6.0 m, and the standpipes have been monitored on two occasions to date,
over aperiod of approximately six weeks.

In addition, eight trial pits were manually excavated to depths of between 0.47 mand 2.6 min
order to expose and to allow the inspection of the existing foundations.

A selection of the disturbed samples recovered from the boreholes and trial pits was submitted
to a soil mechanics laboratory for a programme of geotechnical testing.

All of the field work was carried out under the supervision of a geotechnical engineer from
GEA.

The borehole and tria pit records and results of the geotechnical laboratory testing are
enclosed, together with a site plan indicating the exploratory positions.

The fieldwork was carried out in the courtyard area and at lower ground floor level of No 4
Flitcroft Street, which is approximately 1.4 m lower than the courtyard area.

3.1 Sampling Strategy
The borehole and trial pit locations were specified by the consulting engineers and positioned
on site by GEA to avoid known services.
Laboratory geotechnical classification and strength tests were undertaken on samples of the
natural soil.
Contamination testing did not form part of the project brief.

4.0 GROUND CONDITIONS
The investigation encountered a significant thickness of made ground, underlain by Lynch
Hill Gravel, overlying the London Clay, which was proved to the full depth investigated of
6.0m.

4.1 Made Ground
The made ground extended to depths of between 2.20 m and 4.50 m in Boreholes Nos 1 to 3
and Trial Pit Nos 3 and 4. The full thickness of the made ground was not proved at the other
exploratory locations.
The made ground generally comprised greyish brown sandy clay with occasional fragments
of brick, clinker, ash, pottery, wood and chak. In Tria Pit No 6, the made ground
predominantly comprised whole bricks and half bricks.
No significant evidence of contamination was noted within the soils during the fieldwork,
apart from the presence of extraneous fragments of charcoal and clinker.

4.2 Lynch Hill Gravel
The Lynch Hill Gravel generally comprised a variable sequence of light orange-brown and
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4.3

4.4

brown gravelly sand, sandy gravel and sand and gravel and extended to depths of between
4.80 m and 5.77 m. However, directly beneath the made ground in Borehole No 3 light
greenish grey sand and gravel was encountered to a depth of 3.7 m, underlain by a layer of
soft dark grey mottled black and greenish grey sandy silt which extended to a depth of 4.8 m.

SPTsindicate the Lynch Hill Gravel to be very dense and dense.

No visua or olfactory evidence of contamination was noted in these soils.

London Clay

The London Clay was proved to the full depth investigated of 6.0 m and generally comprised
stiff brown mottled grey fissured silty clay with occasional partings of orange-brown fine
sand and silt with rare carbonaceous material. However in Borehole No 3, the London Clay
initially comprised variably soft to stiff orange-brown silty clay which extended to a depth of
5.45 m and was underlain by stiff dark grey fissured silty clay.

The results of laboratory testing indicate the clay to be of moderate and high volume change
potential.

Groundwater
Groundwater was encountered during drilling at depths of between 3.9 mand 4.8 m.
Monitoring of the standpipes has subsequently been carried out on two occasions,

approximately two weeks and six weeks after installation. The results of the monitoring visits
are shown in the table below.

16/10/2012 1 4.40
2 421
3 3.72
08/11/2012 1 4.35
2 4.20
3 3.66
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4.5 Existing Foundations

Trial Pit Nos 1, 2, 3 and 4 found that the existing buildings are founded at depths of between
1.16 m and 2.46 m on made ground or gravelly sand of the Lynch Hill Gravel.

Trial Pit No 5 was terminated at a depth of 0.47 m due to a basement ceiling. It isnow known
that the existing basement at that location extends outside the footprint of the building
structure.

Trial Pit No 6 was excavated to a depth of 0.6 m but due to the loose nature of the fill material
at thislocation it was not possible to continue the pit manually.

The extent of the footing encountered in Tria Pit No 7 has not been proved due to a layer of
concrete at a depth of 0.7 m. Probing with a “Hilti” drill a two locations within the tria pit
indicate the concrete to extend to a depth of aleast 1.2 m at which depth there appears to be a
metal obstruction. Further investigations in the form of a single core, drilled using a concrete
corer was carried out approximately 1.5 m from the southern elevation of No 4 Flitcroft
Street. The core was terminated at a depth of 0.75 m due to snagging and it was not possible
to continue the core.

Trial Pit No 8 was abandoned at a depth of 0.1 m due to the presence of adrain.

A copy of thetrid pit records and photographs are included in the appendix.
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All dimensions in millimetres 1:20
Sides of trial pit remained stable during excavation Logged by:
Groundwater not encountered HD




. Tyttenhanger House
Geotechnical & -
A Environmental Cmm;;}::?; Trial Pit No 2
Associates AL4 OPG
Job N
Site Chateau Denmark, 4 Flitcroft Street, London, WC2H 8DJ Wliir
J12236
Client Consolidated Developments Limited
|Sheet
5/22
|Engineer  Engenuiti

View of the footings encountered in Trial Pit No 2, looking south




T hanger H Trial Pit

& Geotechnical & YREI'ICOWSW :;; Site Nt:mher
S StAbans  |Chateau Denmark, 4 Flitcroft Street, 5
Herts AL4 OPG || ondon, WC2H 8DJ
Excavation Method Dimensions Ground Level (mOD) Client Job
Manuzl 1200 x 700 x 2600 Consolidated Developments Limited Number
J12236
Location |Dates Engineer Sheet
04/10/2012 Engenuiti 6/22
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Remarks: Scale:
All dimensions in milimetres 1:20
Sides of trial pit remained stable during excavation Logged by:
Groundwater not encountered HD




Tyttenhanger H Trial Pi
Geqtechnica}& - 4 :;a;::s m Site N:.I:‘Ibe'l:‘
::;;rg:t?: b StAlbans  |Chateau Denmark, 4 Flitcroft Street, 3
Herts AL4 OPG || ondon, WC2H 8DJ
Excavation Method Dimensions (mm) Ground Level (mOD) Client Job
[isonnl 1200 x 700 x 2600 Consolidated Developments Limited |Number
J12236
|Location Dates Engineer Sheet
04/10/2012 Engenuiti Ti22
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Northern elevation g Ground Level
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Remarks: Scale:
All dimensions in millimetres 1:20
Sides of trial pit remained stable during excavation Logged by:
Groundwater not encountered HD




Geotechnical & mle"ézgggs:: . ;
Environmental el Trial Pit No 3
Associates Herts AL4 OPG
Job
Site Chateau Denmark, 4 Flitcroft Street, London, WC2H 8DJ
Number
oo J12236
Client Consolidated Developments Limited
Sheet
= e 8/22
|Engineer  Engenuiti

View of the footings encountered in Trial Pit No 3, looking south




Tyttenhanger House

Trial Pit

A Geotechnical 8; Coursers Road |91t Nuber
2:;2?:{:: L StAlbans  |Chateau Denmark, 4 Flitcroft Street,
Herts AL4 0PG || ondon, WC2H 8DJ 4
Excavation Method Dimensions (mm) Ground Level (mOD) Client Job
|Manual 1700 x 1200 x 2600 Consolidated Developments Limited Number
J12236
Location Dates Engineer Sheet
04/10/2012 Engenuiti 9/22
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Southern elevation
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Remarks: Scale:
All dimensions in millimetres 1:20
Sides of trial pit remained stable during excavation Logged by:
Groundwater not encountered HD




i Tyltenhanger House . Trial Pit
Geotechnical & Coursers Road | Site
Environmental Humber
Acseaclaies StAlbans  |Chateau Denmark, 4 Flitcroft Street, 7\
Herts AL4 OPG || ondon, WC2H 8DJ
Excavation Method Dimensions Ground Level (mOD) Client Job
PARRAC 1700 x 1200 x 2600 Consolidated Developments Limited Number
J12238
Location |Dates Engineer Sheet
04/10/2012 Engenuiti 10/22
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Remarks: Scale:
All dimensions in millimetres 120
Sides of trial pit remained stable during excavation Logged by:
Groundwater not encountered

HD




) Tyttenhanger House
Geotechnical & Road
Environmental Cc:urs;trilbans Trial Pit No 4
AsSonates AL4 OPG
[site Chateau Denmark, 4 Flitcroft Street, London, WC2H 8DJ il
J12236
Client Consolidated Developments Limited
Sheet
12122
|Engineer  Engenuiti

View of the footings encountered in Trial Pit No 4, looking northeast




Tyttenh A Trial Pit
Geotechnical & ¢ er&fjﬂi; F(:::: Site N:.lamher
bt il staibans  |Chateau Denmark, 4 Flitcroft Street, 5
Herts AL4 OFG || ondon, WC2H 8DJ
Excavation Method Dimensions {mm) Ground Level (mOD) Client Job
Manual 1900 x 1100 x 470 Consolidated Developments Limited Number
J12236
Location Dates Engineer Sheet
09/10/2012 Engenuiti 13/22
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Remarks: Scale:
All dimensions in millimetres 1:20
Sides of trial pit remained stable during excavation Logged by:
Groundwater not encountered HD




Groundwater not encountered

Tyttenh: H . TraTPi
Geotechnical & “ec:::g::s ;::: Site vial Pit
Environmental Number
Resaniitas StAlbans  |Chateau Denmark, 4 Flitcroft Strest, 5
Herts AL40PG || gndon, WC2H 8DJ
Excavation Method Dimensions (mm) Ground Level (mOD) Client Job
Mg 1900 x 1100 x 470 Consolidated Developments Limited Number
J12236
Location Dates Engineer Sheet
09/10/2012 Engenuiti 14/22
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Remarks: Scale:
All dimensions in millimetres 1:20
Sides of trial pit remained stable during excavation Logged by:

HD




Geotechnical & Tyttenhanger House
A’ Eenvironmental Coursers Road Trial Pit No 5
Associates St Alb
Site Chateau Denmark, 4 Flitcroft Street, London, WC2H 8DJ N
J12236
Client Consolidated Developments Limited
Sheet
15/22
|Engineer  Engenuiti

View of the findings encountered in Trial Pit No 5, looking northwest




. Tyttenhanger House Trial Pit
Geo_te(hnical & Coursers Road Site Number
52::2:::: i StAlbans  |Chateau Denmark, 4 Flitcroft Street, 6
Herts AL4 OPG || ondon, WC2H 8DJ
Excavation Method Dimensions Ground Level (mOD) Client Job
Manusl 1800 x 900 x 600 Consolidated Developments Limited Number
J12236
Location Dates |Engineer Sheet
09/10/2012 Engenuiti 16/22
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Remarks: Scale:
All dimensions in millimetres 1:20
Sides of trial pit did not remain stable during excavation - not possible to install shoring to continue pit Logged by:
Groundwater not encountered HD




Eastern elevation ..:,

Geneamict i o il

Nesoriates StAlbans  |Chateau Denmark, 4 Flitcroft Street, 6

Herts AL4 OPG | ondon, WC2H 8DJ
Excavation Method Dimensions Ground Level (mOD) Client Job

Manosl 1800 x 900 x 600 Consolidated Developments Limited Number

J12238
Location |Dates Engineer Sheet
09/10/2012 Engenuiti 17122
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Remarks: Scale:
All dimensions in millimetres 1:20
Sides of trial pit did not remain stable during excavation - not possible to install shoring to continue pit Logged by:
Groundwater not encountered HD




Geotechnical & Tyttenhanger House
A’ Environmental Coursers Road Trial Pit No 6
Associates St Alb
Site Chateau Denmark, 4 Flitcroft Street, London, WC2H 8D.J vob:Hursbue
J12236
Client Consolidated Developments Limited
Sheet
18/22
Engineer  Engenuiti

View of the findings encountered in Trial Pit No 6, looking north




Tyttenh: Ho T Trial Pit
Geotecoicl & o o i
A" Environmental St Albans ) et
Associates Chateau Denmark, 4 Flitcroft Strest, 7
Herts AL4 OPG |1 ondon, WC2H 8DJ
Excavation Method Dimensions (mm) Ground Level (mOD) Client Job
Nisnieal 700 x 600 x 700 Consolidated Developments Limited Number
J12236
Location |Dates Engineer Sheet
16/10/2012 Engenuiti 19/22
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Note: Two probes through base of concrete were carried out using a hilti drill and the concrete is
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Remarks: Scale:
All dimensions in millimetres 1:10
Sides of trial pit remained stable during excavation Logged by:
Groundwater not encountered HD




Tyttenh: H Trial Pit
Geo_tedmical & ytter;::'\.lr::::s Fc:::: Site N::z\belr
i‘;:::::::: al StAlbans  |Chateau Denmark, 4 Flitcroft Street, 7
Herts AL4 OPG || ondon, WC2H 8DJ
Excavation Method Dimensions (mm) Ground Level (mOD) Client Job
i 700 x 600 x 700 Consolidated Developments Limited Number
J12236
Location Dates Engineer Sheet
16/10/2012 Engenuiti 20/22
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Remarks: Scale:
All dimensions in millimetres 1:10
Sides of trial pit remained stable during excavation Logged by:
Groundwater not encountered HD




Geotechnical & Tyttenhanger House .
Environmental Coursers Road Trial PitNo 7
Associates St Alb
|Site Chateau Denmark, 4 Flitcroft Street, London, WC2H 8DJ o Blurehex
J12236
Client Consolidated Developments Limited
Sheet
=3 21/22
Engineer  Engenuiti

View of the findings encountered in Trial Pit No 7, looking southeast
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View of the findings encountered in Trial Pit No 8, looking south




PROJECT NAME CHATEAU DENMARK. 4 FLITCROFT STREET WC2H 8DJ Date 01/11/2012
Job Number: J12236 Approved Sorne Larte
PROJECT NO: GEO /18891 Page 1 of 1
Sample details Classification Tests Density Tests Undrained Triaxial Compression Tests Chemical Tests
2:1 |Ground
Borehole Depth No. | Type Description MC| LL | PL | PI | <425 Bulk Dry Cell Deviator Shear pH | W/S | Water Other tests and comments
mic Pressure | Stress Stress S04 | SO4

No. (m) (%) | (%) | (%) | (%) | (%) | |Mg/m?)(Mg/m?) | (kPa) (kPa) (kPa) (o) | (gl

BH1 2.40 D2 | D 8.3 [0.89

BH1 3.50 D4 | D Brown silty sandy GRAVEL Particle Size Distribution

BH1 5.00 D8 | D Brown gravelly SAND Particle Size Distribution

BH1 6.00 D10| D Dark orange brown slightly fine sandy silty CLAY 27 |65 (25 |40 | 100

BH2 3.30 D4 | D 7.8 |0.64

BH2 4.40 D7 | D Brown SAND with rare fine to medium gravel Particle Size Distribution

BH2 5.90 D11| D Dark greyish brown mottled orange silty CLAY 30 |65 |27 |38 | 100

BH3 3.50 D4 | D 9.0 [0.34

BH3 4.75 D6 | D Brown sandy GRAVEL Particle Size Distribution

BH3 4.95 D8 | D Orange brown slightly fine sandy silty CLAY 48 |73 |31 |42 | 100

with black staining

BH3 5.20 D9 | D 8.3 [1.00

BH3 5.80 D10| D Dark greyish brown silty CLAY 28 |71 |26 |45 [100

SUMMARY OF GEOTECHNICAL TESTING [GEOLABS °
Test Report by GEOLABS Limited Bucknalls Lane, Garston, Watford, Hertfordshire, WD25 9XX (Ref5214.686389) Page 1 of 1
Authorised Signatories: [1 J R Masters (Qual Mgr) 1 C F Wallace (Tech Mgr) J Sturges (Ops Mgr) [X] Simon Burke (Snr Tech) (1 J J M Powell (Tech Dir) GEOLABS®

Client: Geotechnical & Environmental Associates Limited, Tyttenhanger House, Coursers Road, St Albans, Hertfordshire AL4 OPG




BS1377 : Part 2 : Clause 9 : 1990

Determination of Particle Size Distribution

Borehole Number: BH1 Description:
Sample Number: D4 Brown silty sandy GRAVEL
Depth (m): 3.50
BS1377 : Part 2 : Clause 9.2 : 1990 Wet Sieving Method
SIEVE x SILT SAND GRAVEL g
Sieve | % pass o[ [ Mediam | e |Modum | 4 : 8
Fine Medium | Coarse Fine Medium | Coarse Fine ‘ Medium ‘ Coarse | ©
200 mm 100
125 mm 100
100
90 mm 100 -
75mm | 100 =
63 mm 100 80 |
50mm | 100 o 70 -
2= =
28mm | 100 e -
o 50 |
20 mm 94 g =
14mm | 81 g 40 £
10mm | 70 o 30 F
6.3 mm 59 20 ;
5mm 54 10 f
3.35mm | 48 o E
2 mm 42 0.001 0.01 0.1 1 10 100
118 mm 38 Particle Size (mm)
600 um 32
425 uym 23 Particle Proportions
300 pym 15 Cobbles 00 %
212 ym 11 Gravel 58.3 %
150 um Sand 36.0 %
63 um Silt&Clay 5.8 %
Checked and Project Number:
Approved GEO / 18891
Initials: Project Name: GEOLABS ®
55 CHATEAU DENMARK. 4 FLITCROFT STREET WC2H 8DJ
P 01112012 Job Number: J12236
Test Report by GEOLABS Limited Bucknalls Lane, Garston, Watford, Hertfordshire, WD25 9XX © GEOLABS LIMITED (Ref5214.683148) Page 10of 1
Authorised Signatories: J R Masters (Qual Mgr) C F Wallace (Tech Mgr) J Sturges (Ops Mgr) P Heritage (Ops Mgr) [X] S Burke (Snr Tech) J J M Powell (Tech Dir) GEOLABS®

Client: Geotechnical & Environmental Associates Limited, Tyttenhanger House, Coursers Road, St Albans, Hertfordshire AL4 0PG




BS1377 : Part 2 : Clause 9 : 1990

Determination of Particle Size Distribution

Borehole Number: BH1 Description:
Sample Number: D8 Brown gravelly SAND
Depth (m): 5.00
Insufficient material supplied to be representative in accordance with BS1377 requirements.
BS1377 : Part 2 : Clause 9.3 : 1990 Dry Sieving Method
SIEVE x SILT SAND GRAVEL g
Sieve | % pass o — : : : : : 2
Fine ‘ Medium ‘Coarse Fine ‘Meduum ‘ Coarse Fine ‘ Medium ‘ Coarse | ©
200 mm 100
125 mm 100
100
90 mm 100 -
75mm | 100 =
63 mm 100 80 |
50mm | 100 o 70 | — 1
£ =
28mm | 100 e - |
o 50 |
20 mm 90 g = /
o 40 |-
14 mm 86 % = /
10mm | 81 o 30 F /
6.3 mm 77 20 ;
5mm 74 10 f i
335mm | 73 o E
2mm 71 0.001 0.01 0.1 1 10 100
118 mm 70 Particle Size (mm)
600 um 65
425 uym 45 Particle Proportions
300 pym 17 Cobbles 00 %
212 ym Gravel 286 %
150 um Sand 694 %
63 um Silt&Clay 2.0 %
Checked and Project Number:
Approved GEO / 18891
Initials: Project Name: GEOLABS ®
55 CHATEAU DENMARK. 4 FLITCROFT STREET WC2H 8DJ
P 01112012 Job Number: J12236
Test Report by GEOLABS Limited Bucknalls Lane, Garston, Watford, Hertfordshire, WD25 9XX © GEOLABS LIMITED (Ref5214.683252) Page 1of 1

Authorised Signatories: J R Masters (Qual Mgr)
Client: Geotechnical & Environmental Associates Limited, Tyttenhanger House, Coursers Road, St Albans, Hertfordshire AL4 OPG

C F Wallace (Tech Mgr)

J Sturges (Ops Mgr) P Heritage (Ops Mgr) [X] S Burke (Snr Tech) J J M Powell (Tech Dir)

GEOLABS®




BS1377 : Part 2 : Clause 9 : 1990

Determination of Particle Size Distribution

Borehole Number: BH2 Description:
Sample Number: D7 Brown SAND with rare fine to medium gravel
Depth (m): 4.40
BS1377 : Part 2 : Clause 9.3 : 1990 Dry Sieving Method
SIEVE = SILT SAND GRAVEL g
Sieve | % pass o — : : : : : 2
Fine ‘ Medium ‘Coarse Fine ‘Meduum ‘ Coarse Fine ‘ Medium ‘ Coarse | ©
200 mm 100
125 mm 100
100
90 mm 100 - —t
75mm | 100 =
63 mm 100 80 |
50mm | 100 o 70 - /
£ =
28mm | 100 | G _ | /
o 50 |- f
20 mm 100 g = |
o 40 |-
14 mm 99 % - /
10mm | 98 a 30 /
6.3 mm 97 20 ; /
5mm 97 10 f
3.35 mm 96 0 -
2mm 96 0.001 0.01 0.1 1 10 100
118 mm 95 Particle Size (mm)
600 um 93
425 uym 86 Particle Proportions
300 pym 73 Cobbles 00 %
212 ym 46 Gravel 41 %
150 uym 14 Sand 932 %
63 um 3 Sit&Clay 27 %
Checked and Project Number:
Approved GEO / 18891
Initials: Project Name: GEOLABS ®
55 CHATEAU DENMARK. 4 FLITCROFT STREET WC2H 8DJ
DA 01/11/2012 Job Number: J12236
Test Report by GEOLABS Limited Bucknalls Lane, Garston, Watford, Hertfordshire, WD25 9XX © GEOLABS LIMITED (Ref5214.683310) Page 10of 1

Authorised Signatories: J R Masters (Qual Mgr)
Client: Geotechnical & Environmental Associates Limited, Tyttenhanger House, Coursers Road, St Albans, Hertfordshire AL4 OPG

C F Wallace (Tech Mgr)

J Sturges (Ops Mgr) P Heritage (Ops Mgr) [X] S Burke (Snr Tech) J J M Powell (Tech Dir)

GEOLABS®




BS1377 : Part 2 : Clause 9 : 1990

Determination of Particle Size Distribution

Borehole Number: BH3 Description:
Sample Number: D6 Brown sandy GRAVEL
Depth (m): 4.75
Insufficient material supplied to be representative in accordance with BS1377 requirements.
BS1377 : Part 2 : Clause 9.3 : 1990 Dry Sieving Method
SIEVE = SILT SAND GRAVEL g
Sieve | % pass o — : : : : : 2
Fine ‘ Medium ‘Coarse Fine ‘Meduum ‘ Coarse Fine ‘ Medium ‘ Coarse | ©
200 mm 100
125 mm 100
100
90 mm 100 -
75mm | 100 =
63mm | 100 80 |
50 mm | 100 o 70 - f/‘/
£ =
28mm | 100 e -
o 50 |
20 mm 86 g -
14mm | 62 g 40 £
10mm | 48 a 30 - -
6.3 mm 36 20 ;
5mm 34 10 [ /
3.35mm | 31 0 - ]
2mm 30 0.001 0.01 0.1 1 10 100
118 mm 27 Particle Size (mm)
600 um 22
425 uym 16 Particle Proportions
300 pym 9 Cobbles 00 %
212 ym 5 Gravel 703 %
150 uym 3 Sand 276 %
63 um 2 Silt&Clay 22 %
Checked and Project Number:
Approved GEO / 18891
Initials: Project Name: GEOLABS ®
55 CHATEAU DENMARK. 4 FLITCROFT STREET WC2H 8DJ
DA 01/11/2012 Job Number: J12236

Test Report by GEOLABS Limited
Authorised Signatories: J R Masters (Qual Mgr)

Bucknalls Lane, Garston, Watford, Hertfordshire, WD25 9XX
C F Wallace (Tech Mgr) J Sturges (Ops Mgr) P Heritage (Ops Mgr) [X] S Burke (Snr Tech)

Client: Geotechnical & Environmental Associates Limited, Tyttenhanger House, Coursers Road, St Albans, Hertfordshire AL4 0PG

JIM

© GEOLABS LIMITED
Powell (Tech Dir)

(Ref5214.683356) Page 1 of 1
GEOLABS®




Date

Qur Ref

Your Ref

To

01 October 2012
20878-S1-5-011012

UNDERGROUND

Hannah Dashfield

Geotechnical and Environmental Associates

London Underground Limited

Hannah@gea-ltd.co.uk

Hello Hannah,
4 Flitcroft Street, London, WC2H 8DJ
Thank you for your communication of 28" September 2012.

I can confirm that London Underground has no assets within 50 metres of your site
as shown on the plan you provided.

Should you have any further enquiries, please do not hesitate to contact me.

Shahina Inayathusein

Information Manager

LUL Infrastructure Protection

E-mail: Locationenquiries@tube.tfl.gov.uk
Tel: 020 7918 0016



Hannah Dashfield

From: Location Enquiries <SMBLocationEnquiries@tfl.gov.uk>

Sent: 01 October 2012 11:45

To: Hannah Dashfield

Subject: RE: London Underground asset location enquiries - Flitcroft Street
Attachments: SI-5-011012 4 Flitcroft Street, London, WC2H 8DJ.pdf

London Underground Infrastructure Protection response to your communication attached.
Kind regards

Shahina Inayathusein
Information Manager
locationenquiries@tube.tfl.gov.uk
Tel: 0207 918 0016

Auto: 40016

From: Hannah Dashfield [mailto:Hannah@gea-ltd.co.uk]

Sent: 28 September 2012 10:00

To: Location Enquiries

Cc: Steve Branch

Subject: London Underground asset location enquiries - Flitcroft Street
Importance: High

Shahina,

Our client is proposing to construct a single level basement. We understand the Northern Line to be close to the
location of this site. Would you be able to provide details of the location / depth of tunnels and any exclusion zones
affecting our site as we are carrying out a 10 m deep borehole next week.

Site Address: Chateau Denmark, 4 Flitcroft Street, London, WC2H 8DJ

NGR: 529929, 181233

(See attached site location plan)

Please confirm when we should expect to receive some information from you.

Let me know if you require any further information.

Regards,

Hannah Dashfield

Geotechnical & Environmental Associates
Tyttenhanger House

Coursers Road

St Albans

Herts AL4 OPG

tel 01727 824666 Geotechnical &
5 01727 824777 eotechnica
f x 31;;{ sffm A" Eenvironmental
email mail@gea-ltd.co.uk Associates
web  www.gea-ltd.co.uk

The contents of this email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom it is
addressed. If you are not the intended recipient of this email vou may not copy, forward, disclose or otherwise use it or part of it in any form
whatsoever. |f you have received this email in error please contact the sender immediately. The views herein do not necessarily represent those
of the company
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Geotechnical & Environmental Associates (GEA)
is an engineer-led and client-focused
independent specialist providing a complete
range of geotechnical and contaminated land
investigation, analytical and consultancy services
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1. PROJECT PARTICULARS
Site Location: St Giles Circus
Client Consolidated Developments Limited
GVA Second London Wall
28/10/2014 — 11/01/2015

12/12/2014 — 20/03/2015

Client’s Representative:
Fieldwork:

Laboratory Work:

2. PURPOSE AND SCOPE OF WORKS

The purpose of the ground investigation is to provide information on the nature
and extent of the ground, gas and groundwater contamination of the site, obtain
samples for geotechnical and environmental testing, explore the shallow
foundations of the existing buildings and to determine existing services
information to inform the design of temporary works.

The site is situated in the area of St. Giles Circus. It comprises various properties
to the north and south of Denmark Street and as the property at 71 Endell Street,
located approximately 200m to the east of Denmark Street. The site is mostly
consists of four to six storey Victorian buildings, currently occupied by a mix of
uses including offices, shops and residences.

The scope of the works comprised the following:
e 4 No. Cable Percussion Boreholes to a maximum depth of 30.35m;

e 2 No. Rotary “Geobor S” Boreholes follow from Cable Percussion to a
maximum depth of 55.30m;

e 15 No. Dynamic Sampling and Hand Held Boreholes to a maximum of
depth of 6.00m;

¢ 25 No. Hand Excavated Trial Pits to a maximum depth of 2.15m;
e Logging and Photographing;
¢ Instrumentation Monitoring;

e Geotechnical and Chemical Laboratory Testing.

Table 1 — Exploratory Hole List to the North of Denmark Street

:—[|)o|e ?;pl)z Dgﬁ;h Location Hole ID TH;pIZ Dgﬁ;h Location
PBO1 CP/R 55.30 GL TP21-3 TP 2.10 B
PBO1A CP 1.60 GL TP21-4 TP 1.00 B
PB01B CP 1.28 GL TP23-1 TP 2.15 B
PBO02 CP/R 55.20 GL TP23-2 TP 2.05 GL
WS01 HH 1.40 B TP26-1 TP 1.10 B
WS02 WLS 3.70 B TP26-2 TP 1.95 GL
WSO03 WLS 4.00 B TP26-3 TP 1.57 GL

14/2669 - Issue 02
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:—[|)o|e .';';;Z Dgﬁ;h Location Hole ID TH;pIZ Dgﬁ;h Location
WS04 WLS 3.00 B TP26-4 TP 1.50 GL
WS05 WLS 3.70 B TP55-1 TP 0.48 GL
WSO06 WLS 3.70 B TP55-2 TP 1.05 B
WSO07 WLS 4.00 B TP56-1 TP 1.00 B
WS08 WLS 1.20 B TP58-1 TP 1.02 B
WSO09 HH 1.20 B TPG-1 TP 1.50 GL
WS10 WLS 4.00 B TPG-2 TP 1.50 GL
TP19-1 TP 1.25 GL TPG-3 TP 1.50 GL
TP20-1 TP 1.95 GL TPG-4 TP 1.50 GL
TP21-1 TP 1.60 B TPG-5 TP 1.50 GL
TP21-2 TP 1.60 B TPG-6 TP 1.50 GL

Table 2 — Exploratory Hole List to the South of Denmark Street

Hole Hole Depth Location
ID Type (m)
PB04 CP 55.30 GL
PBO05 CP 1.60 GL
WS13 WLS 3.70 B
WS14 WLS 6.00 B
WS15 WLS 4.50 B
TP6-1 TP 1.35 B
TP6-2 TP 1.50 B
TP6-3 TP 1.40 B
Table 3 — Exploratory Hole List at 71 Endell Street

:—E)ole TH;FI)(; Dgg;h Location
WS22 WLS 3.00 B
WS23 WLS 3.20 B

Key:

CP

— Cable Percussion Borehole

CP/R - Rotary Borehole follow from Cable Percussion
— Dynamic Sampling Borehole
— Hand Held Borehole

— Hand Excavated Trial Pit

WLS

HH
TP
GL
B

— Ground Level
— Basement Level

14/2669 - Issue 02
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3. DESCRIPTION OF WORKS

The works were carried out in accordance with the Engenuiti site investigation
specification referenced: 029-SPEC-003 Rev.C1 dated 30 September 2014 and
with the LBH Wembley geoenvironmental investigation specification referenced:
LBH4059a Rev 1, dated June 2014. They followed the recommendations set out
in BS EN 1997 Parts 1 & 2.

The approximate centre of the site is located at National Grid Reference
529877E, 181289N. The site is situated north and south of Denmark Street, with
Charing Cross Road to the west and High Holborn to the east.

The locations of all exploratory holes are shown in the Exploratory Hole Location
Plan presented in Section 7 of this report.

4. DRILLING METHODS

4.1 Inspection Pits

Inspection pits were hand excavated 1.20m depth at all borehole locations prior
to boring commencing. Where present the surface concrete/asphalt was broken
out using a hydraulic breaker.

4.2 Cable Percussion Drilling

4 No. Cable Percussion Boreholes (PB01-PB02 and PB04-PB05) were drilled to
a maximum depth of 30.35m below ground level using 200mm diameter
equipment as appropriate. PBO1A and PB01B were aborted at 1.60m and 1.28m
respectively due to presence of concrete obstruction.

4.2.1 Sampling and Testing during Cable Percussion Drilling

Bulk samples were taken at regular intervals in the Made Ground and thereafter
at each change in strata. Standard thin wall undisturbed 102mm nominal
diameter (UT100) samples were taken using a down-hole sliding hammer in
cohesive materials where the strata was deemed to be below a stiffness likely to
cause loss of recovery or deformation of the shoe.

Standard Penetration Tests (SPT) were carried out at specified intervals or as
otherwise instructed by the Engineer. The resulting SPT “N” blowcount values
are presented in the relevant borehole records. Where an SPT using a split
spoon sampler was not possible, due to the granular nature of the material, a
solid cone was used.

Small, disturbed samples were retrieved from the cutting shoe of the U100
sampler, the SPT split spoon sampler and at intervals specified by the Engineer.

Environmental samples (tubs, jars and vials) were taken for chemical analysis in
the Made Ground and where visual or olfactory evidence of contamination was
noted or as instructed by the Engineer.

The cable percussion borehole logs are presented in Section 8 of this report.
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4.3 Rotary Drilling

2 No. Geobor-S wire line Rotary Borehole (PBO1 and PB02) follow on from
Cable Percussion boreholes (3.30m and 8.00m respectively) were drilled to a
maximum depth of 55.30m using Massenza MI8 track mounted rig with water
and polymer flush as required.

The Geobor-S borehole was drilled using “PCD” sized 146mm diameter
equipment and water/polymer flush. Near-continuous samples were recovered in
core runs nominally 1.50m long within plastic liners, sealed at each end after
recovery and stored in wooden core boxes. The liners were transported to the
Concept’s laboratory for logging.

The rotary borehole log is presented in Section 8 in combination with the cable
percussion borehole logs.

4.3.1 Sampling and Testing during Rotary Drilling

The core liners were opened, logged and photographed in detail. Selected sub-
samples of core were taken at various intervals. The sub-cores were wrapped in
layers of hessian and polythene.

4.4 Dynamic Sampling and Hand Held Boreholes

13 No. Dynamic Sampling Boreholes (WS02-WS23) were carried out internally
within the properties to a maximum of depth of 6.00m using a modular drive-tube
sampling rig which was carried into the buildings and rebuilt at the exploratory
hole locations.

2 No. Hand Held Boreholes (WS01 and WS09) were carried out to a maximum
depth of 1.40m below slab level using a hand held sampler rig, due to further
space restrictions.

All concrete slabs were diamond cored and hand excavated inspection pits were
carried out to 1.20m depth prior to boring commencing.

Boreholes WS01, WS02, WS04, WS05, WS06, WS08, WS09 WS13, WS15
WS22 and WS23 were aborted at various depth due to refusals.

Semi-rigid plastic core liners were recovered from each borehole location. The
excavated soil was logged and plastic tubs, borosilicate jars and vial samples
were collected for chemical analysiss. Bulk samples were also retrieved for soils
analysis.

The borehole logs are presented in Section 9 of this report.

45 Hand Excavated Trial Pits

25 No Trial Pits (refer to Tables 1, 2 and 3) were hand excavated to a maximum
depth of 2.15m to investigate and identify the extent of the footing of the
buildings and additionally in TPG1-6 to locate services existing services.

The trial pit sketches are presented in Section 10 of this report.

4.6 Standpipe Installations

Monitoring wells and vibrating wire piezometers with flush stopcock covers were
installed in the boreholes as follows
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Table 4 — Monitoring Installation Details

Diameter Base of
Type of Top Bottom
of  |nstallation | BO'€NOle | o7 mbgl) | RZ (m bgl)
Installation (m bgl)
VW 9.00
W 17.00
PBO1 55.30
W 22.00
W 30.00
PB02 50mm SPGW 55.20 2.00 8.00
PB04 50mm SPG/GW 30.35 2.00 6.00
PB05 50mm SPG/GW 30.00 2.00 6.00
SPGW - Groundwater standpipe
SPG/GW - Gas and Groundwater standpipe
VWP — Vibrated Wire Piezometer
Rz — Response Zone

The boreholes were backfilled with bentonite pellets with groundwater response
zones backfilled with a 10mm pea shingle filter with a geosock surround. Where
vibrating wires were installed, the boreholes were backfilled with cement /
bentonite grout mix at 3.5:1:1 ratio (water:cement:bentonite). All installations
were finished with concrete and a lockable stopcock covers flush with the
ground.

4.7

Groundwater and vibrating wire piezometer monitoring and sampling was been
carried out by Concept subsequent to completion of the site works. Historic
boreholes (BHO1, BHO2 and BHO3) were also monitored.

Ground water in the standpipes was monitored using an In-Situ Rugged
interphase dipmeter and the gas concentrations were recorded using a Gas data
GFM436 gas monitor. The accuracy of the instrument is summarised in Section
11 where the gas monitoring reports and groundwater results are presented.

Instrumentation Monitoring

The VW installations in PBO1 were monitored using Rst DT2055-B data loggers.
The raw data have been issued under separate cover and are not included in
this report

4.8 Logging /Laboratory Testing

Logging of all soil samples was carried out in accordance with BS 5930:1999
incorporating Amendment No.2 (Aug '10).

Geotechnical testing is performed at Concept Site Investigations laboratory in
accordance with BS1377:1990 unless otherwise stated in the report. Concept is
accredited by UKAS for tests where the UKAS logo is appended to the individual
test report or summary. Approved signatories for laboratory testing are as
follows:

0 AB - Alan Bates (Quality Manager)
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0 KM - Kasia Mazerant (Laboratory Manager)

Where subcontracted analysis has been carried out, the details of the laboratory
(and accreditation where applicable) are shown in the individual test report or
summary.

The results are presented in tabular format in Section 12 of this report.

All chemical testing was specified was carried out by Analytical 12 in accordance
with the requirements of UKAS 1S0O17025 and MCERTS. The results are
presented in tabular format in Section 13 of this report.

4.9 Setting Out

The locations of all exploratory holes were agreed with the Engineer and set out
prior to commencement of the site works.

The co-ordinates and levels of the as-built locations of the boreholes are shown
in the Exploratory Hole Location Plan presented in Section 7 of this report
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5. GEOLOGICAL GROUND PROFILE

The geological strata encountered during the investigation are summarised in
the table below. The Top and Bottom of the strata noted in the table indicates the
highest and lowest boundaries encountered in the boreholes.

Table 5 - Geological Ground Profile

TOP BASE
STRATUM (mbgl) (mbgl) DESCRIPTION

Asphalt and concrete over brown clayey
sandy angular to subrounded fine to
coarse GRAVEL comprising flint, nails,

Made 0.00 5.00 plastic, brick and concrete fragments
Ground : . 7
and occasional cobble sized brick and
concrete fragments. Sand is fine to
coarse.

Medium dense, brown fine to coarse

River )
SAND and angular to subrounded fine to
Terrace 0.20 7.00 9 . ;
) coarse GRAVEL comprising flint and
Deposits
sandstone fragments.

Stiff, extremely closely to very closely
fissured greyish brown slightly sandy
London Clay 2.10 30.35 slightly micaceous CLAY with occasional
bioturbation

Very stiff to hard, brown mottled bluish

Lambeth Group 29.50 48.70 grey CLAY and dense light grey slightly
clayey fine SAND.

Dense, grey silty fine SAND and dark

Thanet Sand 4850 52 25 grey to black angular to subrounded fine
Formation ' ' to coarse rinded flint GRAVEL with rare

traces of glauconitic fine sand.

Weak to moderately weak, medium to
high density off-white CHALK and
structureless CHALK composed of

Chalk 52.10 55.30 slightly sandy silty GRAVEL with rare

dark grey staining and rare dark grey

flecks.

(encountered in PBO1 and PB02)
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