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Phase IT Ground Investigation Report
At
Land South of Ranelagh Road, Havant, Hampshire PO9 1NR
For

Foreman Homes

Commission
Soils Limited was commissioned by Foreman Homes to undertake a Phase II1 Geotechnical
Ground Investigation on land to the south of Ranelagh Road, Havant, Hampshire PO9 1NR.
The scope of the investigation was outlined in Soils Limited subsequent quotation reference
Q15657, dated 5" August 2014.

This document comprises the Phase 11T Ground Investigation Report and incorporates the
results of the intrusive works for preliminary pile design.

This Phase III report must be read in conjunction with the Phase I Desk Study undertaken
on the above site by Soils Limited (ref. 13284/DS, dated November 2012), the previously
submitted contamination report undertaken at the site (ref. 13284/GI, dated November
2012) and the former ground investigations undertaken in 2012 (ref: 13284/GI) and 2014
(ref: 14099) and soakage test investigations (ref. 14150/SoakRes/SL, dated March 2014 and
14186/SL, dated March 2014).

©Soils Limited
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Standards
The geotechnical laboratory testing was performed by K4 Soils Laboratories in accordance
with the methods given in BS 1377:1990 Parts 1 to 8 and their UKAS accredited test
methods.

For the preparation of this report, the relevant BS code of practice was adopted for the
geotechnical laboratory testing technical specifications, in the absence of the relevant
Eurocode specifications (ref: ISO TS 17892).

The chemical analyses for concrete classification were undertaken by QTS Environmental Ltd
in accordance with their UKAS and MCERTS accredited test methods or their documented in-
house testing procedures. This investigation did not comprise an environmental audit of the
site or its environs as this did not form part of the client’s brief.

Trial hole is a generic term used to describe a method of direct investigation. The term trial
r.rit,I I:;;rghale or window sample borehole implies the specific technique used to produce a
tria :

©Soils Limited
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Section1l Introduction

1.1 Objective of Investigation

The overall objective was understood to be to supply the client and their designers with
information regarding ground conditions, to assist them in preparing a foundation scheme
for development that was appropriate to the conditions present on the site.

The investigation was to be undertaken to provide parameters for the design of a piled
foundation solution for a proposed housing development. The investigation was to be made
by means of in-situ testing and geotechnical laboratory testing undertaken on soil samples
taken from the trial holes.

1.2 Location

The site was located at kbnd south of Ranelagh Road, Havant, Hampshire PO9 1NR. The
approximate OS Landranger grid reference for the site was SU 708 063 and ground level
was approximately 4m AQD.

Asite location plan is given in Figure 1 and a trial hole layout plan in Figure 2.

| sl e LR A
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Figure 2. Trial Hole Location Plan

1.3 Proposed Development
The proposed development was to comprise the construction of circa 80No. residential
properties including associated soft / hard landscaping and infrastructure.

Soils Limited report ref. 14099, dated February 2014, for the above identified site suggested
that a shallow foundation solution would be appropriate for parts of the site. Due to the
variable nature of the Head Deposits, areas of the site were identified as requiring a piled
solution.

In compiling this report reliance was placed on an annotated version of drawing number
1660 01 Rev C, dated May 2014 prepared by Architects Ltd and supplied by the client. Any
change or deviation from the scheme outlined in the drawing could invalidate the foundation
design recommendations presented within this report. Soils Limited must be notified about
any such changes.

A copy of the drawing provided by the client is provided in Appendix C.

1.4 Limitations and Disclaimers
This Phase II Ground Investigation Report relates to the site located land south of Ranelagh

©Soils Limited
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Road, Havant, Hampshire PO9 1NR and was prepared for the sole benefit of Foreman
Homes (The “Client”). The report was prepared solely for the brief described in Section 1.1
of this report.

Soils Limited disclaims any responsibility to the Client and others in respect of any matters
outside the scope of the above.

This report has been prepared by Soils Limited, with all reasonable skill, care and diligence
within the terms of the Contract with the Client, incorporation of our General Conditions of
Contact of Business and taking into account the resources devoted to us by agreement with
the Client.

The report is personal and confidential to the Client and Soils Limited accept no
responsibility of whatever nature to third parties to whom this report, or any part thereof, is
made known. Any such party relies on the report wholly at its own risk.

The Client may not assign the benefit of the report or any part to any third party without the
written consent of Soils Limited.

The ground is a product of continuing natural and artificial processes. As a result, the
ground will exhibit a variety of characteristics that vary from place to place across a site, and
also with time. Whilst a ground investigation will mitigate to a greater or lesser degree
against the resulting risk from variation, the risks cannot be eliminated.

The investigation, interpretations, and recommendations given in this report were prepared
for the sole benefit of the client in accordance with their brief. As such these do not
necessarily address all aspects of ground behaviour at the site.

Current regulations and good practice were used in the preparation of this report. An
appropriately qualified person must review the recommendations given in this report at the
time of preparation of the scheme design to ensure that any recommendations given remain
valid in light of changes in regulation and practice, or additional information obtained
regarding the site.

The depth to roots andfor of desiccation may vary from that found during the investigation.
The client is responsible for establishing the depth to roots and/or of desiccation on a plot
by plot basis prior to the construction of foundations. Supplied site surveys may not include
substantial shrubs or bushes and is also unlikely to have data or any trees, bushes or shrubs
removed prior to or following the site survey.

Where trees are mentioned in the text this means existing trees, substantial bushes or
shrubs, recently removed trees (approximately 20 years to full recovery on cohesive soils)
and those planned as part of the site landscaping).

Ownership of land brings with it onerous legal liabilities in respect of harm to the
environment. "Contaminated Land” is defined in Section 57 of the Environment Act 1995 as
‘Land which is in such a condition by reason of substances in, on or under the land that
significant harm is being caused or that there is a significant possibility of such harm being
caused or that pollution of controlled waters is being, or is likely to be caused”.

The investigation, analysis or recommendations in respect of contamination are made solely
in respect of the prevention of harm to vulnerable receptors, using where possible best

©Soils Limited
October 2014



Ref: 14492/GIR Land South of Ranelagh Road, Havant, Hampshire PO9 1NR

practice at the date of preparation of the report. The investigation and report do not
address, define or make recommendations in respect of environmental liabilities. A separate
environmental audit and liaison with statutory authorities is required to address these
Esues.

Ownership of copyright of all printed material including reports, laboratory test results, trial
pit and borehole log sheets, including drillers log sheets remains with Soils Limited. License
E for the sole use of the client and may not be assigned, transferred or given to a third
party.

©Soils Limited
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Section 2  Site Works

2.1 Proposed Works
The proposed intrusive investigation was to comprise the following items:

+ 4No. Cable percussion boreholes to a depth of up to 15.00m bgl;
In-situ and undisturbed testing throughout the borehole;
Geotechnical Testing.

21.1 Works Undertaken
The intrusive investigation undertaken comprised the following items:

+« The drilling of 4No. Cable Percussion boreholes to a maximum
depth of 22.00m bgl (BH3).

+ Logging, sampling and in-situ testing of the ground conditions
encountered in the borehole.

+ Geotechnical testing in accordance with the standards mentioned
above.

2.2 Ground Conditions
Based on the geological map and the results of previous investigations the ground
conditions were anticipated to comprise Head over White Chalk Subgroup.

Between the 29™ August and 4™ September 2014 four cable percussion boreholes (BH1 -
BH4) were drilled at locations selected by Soils Limited and agreed with the client as shown
on Figure 2. The boreholes were located to give best coverage of the site.

The borehole locations were scanned prior to drilling for the presence of underground
services using a Cable Avoidance Tool (C.A.T.) and a genny prior to excavation.

The final depth of each trial hole is included in Table 2.1.

Table 2.1
Final depth of Trial Holes

Borehole Reference {ﬂ}
BH1 16.00
BH2 17.50
BH3 2.00
BH4 15.50

The soil conditions encountered were recorded and soil sampling appropriate with the
purposes of the investigation was carried out The depths given on the trial hole logs and
quoted in this report were measured from ground level.

The soils encountered from immediately below ground surface have been described in the
following manner. Where the soil incorporated an organic content such as either

©Soils Limited
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decomposing leaf litter or roots, or has been identified as part of the /n-situ weathering
profile, it has been described as Topsoil both on the logs and within this report.

The term Made Ground's used to describe material which has been placed by man either for
a particular purpose e.g. to form an embankment, or to dispose of unwanted material. For
the former use, Made Ground may well have been selected for the purpose and placed and
compacted in a controlled manner. With the latter, great variations in material type,
thickness and degree of compaction invariably occur and there can be deleterious or harmful
matter, as well as potentially methanogenic organic material.

For more complete information about the soils encountered within the general area of the
site reference should be made to the detailed records given within Appendix A, but for the
purposes of discussion the succession of conditions encountered in the trial holes in
descending order can be summarised:

Topsoil/Made Ground (T/MG)
Head (H)
White Chalk Subgroup (WCS)

The ground conditions encountered in the trial holes are summarised in Table 2.2.

Table 2.2
Ground Conditions

ipieem Typical
Strata Age Em;';':’:;f;ﬂ Thickness Description

Top | Bottom (m)

Dark Brown sty CLAY. Made ground
MG Recent G.L 0.15-0.50 0.50 generally consisted of earth and sand
back fill.

Brown Clayey SAND with occasional fine
H  |Quatemary| 0.15-0.50 | 3.10-3.20 2.70 to coarse sub rounded to sub angular
gravel sized fiint.

Off-White structureless chalk, recovered
& slit sized comminuted chalk with fine to
WCS |Cretaceous| 3.10-3.20 | 22.00% | Not proven | coarse, sub angular to rounded, sand and
gravel sized intact chalk and flint
fragments.

MNote: *Maximum depth of investigation

2.2.1 Topsoil/Made Ground

Topsoil generally consisted of bark brown silty CLAY. Made Ground was
encountered beneath topsoil and concrete (in BH4) and consisted of earth and
sand backfill to a maximum depth of 0.50m bgl.

2.22 Head

Soils of the Head generally comprised brown clayey SAND with occasional fine to
marse subrounded to subangular flint gravel. Within BH3 the Head consisted of a
light brown silty sandy GRAVEL. Gravel was fine to coarse, subrounded to
subangular chalk and flint fragments. The Head was present to a maximum
depth of 3.20m bal.

©Soils Limited
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2.2.3 White Chalk Subgroup

The White Chalk Subgroup was encountered in all able percussion boreholes
and consisted of off-white structureless chalk recovered as silt sized comminuted
chalk with fine to coarse, rounded to sub angular intact chalk and flint
fragments. The chalk was encountered from 3.10 — 3.20m bgl and persisted to
the full depth of the investigation (22.00m bgl in BH3).

2.3 Roots

Roots were not recorded during the investigation however it must be noted that it is difficult
to assess the actual depth of root penetration in a narrow diameter borehole. Roots may be
encountered on site particularly close to trees and/or trees that have been removed both
within the site and its close environs.

Mature trees were present on or surrounding the site.
Machine excavated trial pits provide a more accurate indication of the maximum depth of
root penetration.

2.4 Groundwater
Groundwater seepages were encountered in BH1, BH2 and BH4. Groundwater conditions
encountered during the investigation are summarised in Table 2.3.

Table 2.3
Groundwater Observations

Depth of
Location Strike Standing ?"F"‘ Notes
(m bgl) (m bgl)
o AR - Water rising overnight to stand at 5.70m bal
9.50 ; during the subsequent 1.5 days drilling.
4.00
BHZ 6.30 Water rising to 630m bgl by the end of
' struction
11.00 i1 2
BH3 - — Water added during drilling, therefore no
groundwater observations can be made.
4.00
BH4 3.20 Water rising overnight to stand at 3.20m bal.
8.00

Changes in groundwater level occur for a number of reasons including seasonal effects and
variations in drainage. The investigation was conducted in August / September (2014),
when groundwater levels should be approaching their annual minimum (lowest) elevation.

Groundwater equilibrium conditions may only be conclusively established by means of a
series of measurements made in a standpipe, or piezometer installed in the ground after
completion of the site works.

©Soils Limited
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Section3  Discussion of Geotechnical In-situ and Laboratory Testing

3.1 Standard Penetration Tests (SPTs)

In-situ Standard Penetration Tests (SPTs) using a split spoon sampler SPT were carried out
at regular intervals during the drilling of the cable percussion borehole throughout the White
Chalk Subgroup.

SPT tests involve the driving of a metal cone or split spoon sampler into the ground via a
series of steel rods. These rods are driven from the surface by a hammer system that lifts
and drops a 63.5kg hammer onto the top of the rods through a set height, thus ensuring a
consistent energy input. The test comprises the lowering of the SPT assembly and extension
rods to the desired test depth within the exploratory hole. The drop weight is added to the
string and activated, driving the SPT assembly into the ground. During the test, the number
of blows for two increments of 75mm, or the penetration of the tool after 25 blows will be
recorded as the "seating drive". After the seating drive, the number of blows required for
each of four increments of 75mm penetration is recorded. The test will be terminated when
a total penetration of 450mm has occurred or if a total of 50 blows are recorded.

These blow counts then provide a comparative assessment from which correlation have
been published that permit engineering parameters to be generated.

The inferred cohesion / degree of compaction of the soils of the Head were based on the
SPT "N” blow counts, derived from the in-situ tests and was based on the relationship
suggested by Stroud, as indicated in the Table 3.1 and 3.2;

{reft Strowd, M. A 1974, "The Standard Peneiration Test — is application and interpretabion”, Proc. ICE Conf on Penetration
Testing in the UK, Birmingham. Thomas Telford, London. ).

Coarse (granular) soils were dassified based on the relationship given in Table 3.1.

Table 3.1

S.P.T. "N" Blow Count Granular Classification

S.P.T. "N" blow count

Grssification (blows/300mm)
\ery loose Oto 4
Loose 4to 10
Medium dense 10 to 30
Dense 30 to 50
\lery dense Greater than 50

85 EN IS0 22476-32005 Geotechnical investigation and testing Field testing Part 3: Standard peneiration test

Fine (cohesive) soils were dassified based on the relationship given in Table 3.2.

Table 3.2
S.P.T. “N” Blow Count Cohesive Classification

Qlassification Undrained Cohesive Strength C,
(kPa)
Exiremely low <10
Very low 10-20
Lowr 20- 40
Medium 40— 75
High 75 — 150
©Soils Limited
October 2014



Ref: 14492 /GIR

Land South of Ranelagh Road, Havant, Hampshire PO9 1NR

Table 3.2
S.P.T. "N” Blow Count Cohesive Classification
Qassification Undrained Cd!{';:\;e Strength C,
Very high 150 — 300
Extremely high > 300

{Ref: EN IS0 14688-2:2004 Oause 5.3.)

I is difficult to assess an accurate chalk grade for the New Pit Chalk Formation in
accordance with CIRIA C574 ‘Engineering in Chalk’ as the chalk samples recovered are
disturbed by the borehole drilling process.

In the absence of a standardised correlation between SPT N’ values and chalk grade for the
most recent chalk classification (CIRIA C574) a broad indication of the in-situ grade of the
New Pit Chalk Formation can be assessed using a paper by T.R.M. Wakeling from a site in
Mundford, Norfolk which compares SPT ‘N’ values to the old Spink & Norbury chalk
dassification. From the Spink & Norbury classification it is possible to infer a basic CIRIA
Grade (structureless or structured). Table 3.3 provides this broad comparison.

Table 3.3
Interpretation of SPT ‘N’ Blow Counts in Chalk

SPTN ValueRange | P r';"‘E" i | Inferred CIRIA Grade
<8 VI Sructureless (Dm)
B-15 v Sructureless (Dc)
15-20 n
ol - Sructured chalk (C5 - A1)
25-35 I
>35 I

{(mparison of SPT N Value w5 Chalk Grade based on T.R.M. Wakeling)

Table 3.4 provides an interpretation of the SPT ‘N’ blow counts for the soils of the Head and
White Chalk Subgroup encountered in the boreholes. Please note; Made Ground has been
excluded from the following interpretation.

Table 3.4
Interpretation of SPT "N" Counts
Approximate CIRIA Chalk
DP Strata SPT "N Blow Counts Grade/ Cohesive Strength /
Granular Density
Head
(Granular 0.90-3.10m bgl) e Medium Dense
White Chalk Subgroup
BHL (Chalk 3.10-8.50m bgl) S Structured
White Chalk Subgroup
(Chalk 8.50-12.50m bgl) ik Structureless D,
White Chalk Subgroup
(Chalk 12.50-13.00m bgl) 6 Structureless D,
©Soils Limited
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Table 3.4
Interpretation of SPT "N” Counts

Approximate CIRIA Chalk
DP Strata SPT *N” Blow Counts | Grade/ Cohesive Strength /
Granular Density
e, | —
Head 8 Low to Medium
(Cohesive 0.50-2.10m bal) (C,=40kPa)
(Granular E&Iﬂm bal) 16 Medium Dense
BH2 {‘!:;f( g_’;t']'ff_‘;gﬂmﬂ 18-33 Structured
{ﬂﬂfﬂﬁ?ﬁnﬂ] 10-15 Structureless D,
{ﬂﬂmiggfgfﬁnmb:n 16 Structured
(Granular ﬁamm bal) 8 Loosq
= s —
{ﬂ“ﬂfﬂgf‘f;gm] 14-15 Structureless D,
(Chak 11.50-22.00m ba) 192 Sructured
Gl e bl 1418 Medium Dense
BH4 (‘!:;fc ?;f;gﬂﬁ:ﬂ 19-20 Structured
{ﬂ“:,"f ﬂgﬁ‘fﬁ:"g‘;] 38 Structureless Dy,

The cohesive soils of the Head were classified as low to medium strength with a
C,=40kPa. The granular soils of the Head were classified as loose to medium dense,
generally medium dense.

The White Chalk Subgroup was highly variable, structureless (D.) to structured.
Boreholes BH1-3 generally exhibited structured chalk with a band of structureless chalk
between 9 and 12m bgl becoming structured to depth. BH4 however exhibited a 2m
structured band overlying Structureless Dy, to depth.

3.2 Dry Density and Saturated Moisture Content Tests

Saturated moisture content testing was carried out on samples from BH1, BH2 and BH3 in
accordance with BS1377:1990 Part 2. The saturated moisture content and dry density tests
allow the CIRIA classification of the chalk. The result of the saturated moisture content and
dry density tests are presented in Table 3.5.

©Soils Limited
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Table 3.5
Dry Density and Saturated Moisture Content results

Saturated
Sample Moisture
Moisture Dry Density | Bulk Density
th t a fi
Dep Conten Content (Mg /m?) (Mg/m?) CIRIA Classification
(m bgl) (%)
(%)
BH1 - 15.00 27 27 1.98 1.56 Medium Density
BH2 - 12.00 26 27 198 1.56 Medium Density
BH3 - 18.00 27 27 199 1.57 Medium Density
BH3 - 21.00 27 27 197 1.56 Medium Density

The results of the saturated moisture content testing showed that the White Chalk Subgroup
oould be classified as medium dense in accordance with CIRIA C574.

3.3 Atterberg Limit Tests

Atterberg Limits Tests were performed on two samples from the Head (BH1 at 2.00m and
BH2 at 1.20m bgl) to confirm whether the cohesive sail of the Head expressed volume
change potential. A précis of the results is given in Table 3.6.

Table 3.6
Atterberg Limit Test Interpretation

Moisture Modified Passing Soil Volume Change
Stratum Content  Plasticity Index| 425um Sleve Potential
% % % Qassification
(%) (%e) (%) BRE NHBC
Head 13-19 11-19 89-10 a Low Low

{The Afterbeng Limi Tests were made i1 accordance with 8.5, 1377 Part 2: 1990 Causaes 3.2, 4.4 and 5)

NB:  BRE Volume Change Potential refers to BRE Digest 240 (based on Atterberg results)
Soll Classification based on British Soll Classification System
NHBC Volume Change Potential refers to NHBC Standards Chapter 4.2 Building near trees (based on
Atterberg results)

The most common use of the term clay Is to describe a soll that conltains enough clay-sized material or clay
minerals o exhibit cohesive properties. The fradiion of clay-sized material required varies, but can be as fow as
15%. Unfess stated otherwise, this Is the sense usad in Digest 240.

The term can be usad to denote the clay minerals. These are speciiic, naturally occurring chemical compounds,
predominatefy sificates.

The term Is often used as a particle slze descriptor.  Soll particles that have a nominal diameter of less than 2 ym
are nommally considered fo be of clay slze, but they are not necessarlly clay minerals.  Some clay minerals are
rger than 2 um and some particles, rock flour’ for example, can be finer than 2 pm but are not clay minerals.

The results from the laboratory testing showed that the cohesive soils of the Head
possessed low volume change potential in accordance with BRE Digest 240 and NHBC
Standards Chapter 4.2.

The test results are given in Appendix B.

©Soils Limited
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3.4 Californian Bearing Ratio (CBR) tests
Two samples from the granular soils of the Head were recovered and tested in the
laboratory in order to derive a preliminary (BR value for the design of pavements.

A summary of the laboratory CBR results is provided in Table 3.7.

Table 3.7
CBR Results Summary

Moisture
Depth CBR
t
Location (m bgl) C?;htﬂ:‘l (%)
BH3 0.50-0.70 8 30
BH4 0.50-0.70 13 22

The results showed that CBR values of between 22 and 30% were achievable in the
shallow granular soils of the Head deposits a the moisture contents presented.

The test results are given in Appendix B.

©Soils Limited
October 2014
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Section4  Foundation Design

4.1 General

An engineering appraisal of the soil types encountered during the site investigation and
those likely to be encountered during the redevelopment of this site is presented. Soil
descriptions are based on analysis of disturbed samples taken from the trial holes.

4.1.1 Topsoil/Made Ground

The term Made Ground s used to describe material which has been placed by
man either for a particular purpose e.g. to form an embankment, or to dispose
of unwanted material. For the former use, Made Ground may well have been
selected for the purpose and placed and compacted in a controlled manner. With
the latter, great variations in material type, thickness and degree of compaction
invariably occur and there can be deleterious or harmful matter, as well as
potentially methanogenic organic material.

The BSI Code of Practice for Foundations, BS 8004:1986, Clause 2.2.2.3.5 Made
Ground, includes the caveat that alf made ground should be treated as suspect,
because of the likelihood of extreme variability.

A result of the inherent variability, particularly of uncontrolled Fill and/ or Made
Ground the bearing capacity and settlement characteristics can be unpredictable
and must not be used as a founding stratum. Therefore, foundations should be
taken through any Fill andfor Made Ground and either into, or onto a suitable
underlying natural stratum of adequate bearing characteristics.

Topsoil generally consisted of bark brown silty CLAY. Made Ground was
encountered beneath topsoil and concrete (in BH4) and consisted of earth and
sand backfill to a maximum depth of 0.50m bgl.

Please note; 1t is possible that Topsoil and/or Made Ground exists to greater
depths in other parts of the proposed development area including service
trenches, infilled ground etc.

4.1.2 Head Deposits

Soils of the Head generally comprised brown clayey SAND with occasional fine to
marse subrounded to subangular flint gravel. Within BH3 the Head consisted of
light brown silty sandy GRAVEL. Gravel was fine to coarse, subrounded to
subangular chalk and flint fragments. The Head was present to a maximum
depth of 3.20m bgl.

The SPT N’ results classified the omhesive Head deposits as low to medium
strength with a C,=40kPa. The granular Head soils were dassified as loose
to medium dense, generally medium dense.

The results from the laboratory testing showed that the cohesive soils of the
Head possessed low volume change potential in accordance with BRE Digest
240 and NHBC Standards Chapter 4.2.

The results showed that CBR values of between 22 and 30% were
achievable in the shallow granular soils of the Head deposits at the moisture

©Soils Limited
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contents presented.

Based on the results of the Atterberg testing (modified PI of between 14 and
19%) the soils of the Head can generally be considered to be non-frost
susceptible.

4.1.3 White Chalk Subgroup

The White Chalk Subgroup was encountered in all cable percussion boreholes
and consisted of off-white structureless chalk recovered as silt sized comminuted
chalk with fine to coarse, rounded to sub angular intact chalk and flint fragments.
The chalk was encountered from 3.10 — 3.20m bgl and persisted to the full depth
of the investigation (22.00m bgl in BH3).

The White Chalk Subgroup was highly variable, structureless (D.) to
structured. Boreholes BH1-3 generally exhibited structured chalk with a band of
structureless chalk between 9 and 12m bgl becoming structured to depth. BH4
however exhibited a 2m thick structured band overlying structureless D,, to
depth.

The results of the saturated moisture content testing showed that the White
Chalk Subgroup could be classified as medium dense in accordance with CIRIA
574.

4.1.4 Roots

Roots were not recorded during the investigation however it must be noted that
it is difficult to assess the actual depth of root penetration in a narrow diameter
borehole. Roots may be found on site particularly close to trees and/or trees that
have been removed both within the site and its close environs.

Mature trees were present on or surrounding the site.

4.1.5 Groundwater
Groundwater seepages were encountered within boreholes BH1, BH2 and BHA4.
Groundwater rose to a maximum height of 3.20m bgl when left overnight.

Groundwater ingress is anticipated during the construction of piled foundations.

1t is anticipated that in the long-term groundwater levels may rise as a result of
factors such as climate change and seasonal ground water levels.

4.2 Foundation Scheme
The proposed development was to comprise the construction of circa 80No. residential
properties including associated soft / hard landscaping and infrastructure.

It is understood that the client is considering a piled foundation solution for the proposed
development.

4.2.1 Guidance on Shrinkable Soils

The Building Research Establishment (BRE) Digests 240, 241 and 242 and NHBC
Standards Chapter 4.2 provide guidance on ‘best practice” for the design and
construction of foundations on shrinkable soils.

©Soils Limited
October 2014
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The results of Atterberg testing showed that the aohesive soils of the Head
typically exhibited low volume change potential in accordance with BRE Digest
240 and NHBC standards chapter 4.2.

Low volume change potential (in accordance with NHBC Standards Chapter
4.2) must therefore be adopted for the proposed development where
foundations are taken through the cohesive soils of the Head.

The BRE Digest 241 states: “An increasingly common, potentially damaging
situation is where trees or hedges have been cut down prior to building. The
subsequent long-term swelling of the zone of clay desiccated by the roots, as
moisture slowly retums to the ground, can be substantial. The rate at which the
ground recovers is very diifficult to predict and if there is any doubt that recovery
& complete then bored pile foundations with suspended beams and floors should
be used”.

The stated intention of the NHBC is to ensure that shrinkage and swelling of
plastic soils does not adversely affect the structural integrity of foundations to
such a degree that remedial works would be required to restore the serviceability
of the building.

It must be bome in mind that adherence to the NHBC tables and design
recommendations may not, in all cases, totally prevent foundation movement
and cracking of brickwork might occur.

The BRE Digest 240 suggests: "Two courses of action are open:

+« [Ktimate the potential for swelling or shrinkage and try to avoid
Brge changes in the water content, for example by not planting
trees near the foundations.

o Accept that swelling or shrinkage will occur and take account of it.
The foundations can be designed fto resist resulting ground
movements or the superstructure can be designed to accommodate
movement without damage.

The design of foundations suitable to withstand movements is presented in BRE
Digest 241 “Low-rise buildings on shrinkable clay soils: Part 2”.

4.2.2 Piled Foundations

Piled foundations should be taken through any Topsoil/Made Ground and
disturbed and/or desiccated ground, below any roots and into the natural soils of
the White Chalk Subgroup.

In Table 4.1 preliminary load capacities calculated for vertically loaded bored
piles of various diameters and lengths taken into the soils of White Chalk
Subgroup are given. The preliminary load capacities are based on the soil
conditions encountered within the White Chalk Subgroup during the boreholes
drilled during the intrusive investigation.

©Soils Limited
October 2014
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The construction of a piled foundation is a specialist job, and the advice of a
reputable contractor, familiar with the type of ground and groundwater
conditions encountered on this site, should be sought prior to finalising the
foundation design, as the actual pile working load will depend on the particular
type of pile and method of installation.

Temporary casing may be required where the upper portion of the pile passes
through any Made Ground, Topsoil, granular natural soils and/or below the
groundwater table, if encountered, to prevent collapse of the pile bore or
necking of the green concrete.

The upper 3.00m of the shaft of the piles have been ignored in the preliminary
pile design.

The values presented in Table 4.1 must be used for preliminary design
purposes only. The actual working load is dependent on the type of pile and
the method of installation.

The pile service capacities given in Table 4.1 are applicable to single bored piles.
It is possible that greater service capacities would be achievable by adopting
driven piles, if considered appropriate. Where piles are to be constructed in
groups the bearing value of each individual pile should be reduced by a factor of
about 0.8 and a calculation made to check the factor of safety against block
failure.

To achieve the full bearing value a pile should penetrate the bearing stratum by
a least five times the pile diameter.

Pile working loads at depth are likely to be limited by the maximum permissible
sress within the concrete.

The pile working loads given in Table 4.1 incorporate a factor of safety of 1.5 on
the ultimate skin and 10 on the end bearing values.

No allowance has been made in the preliminary design for negative skin friction
(down drag) loads induced by settlement of soft natural soils. When assessing
final pile working loads negative skin friction should be taken into consideration.
This is achieved by reducing the pile capacity by the un-factored shaft resistance
through soft natural soils.

©Soils Limited
October 2014
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Table 4.1
Preliminary Pile Design - Chalk

Single Yertically Loaded Piles
Factors: FofS Base = 10, Shaft = 1.5

Depth Pile Diameter (m)
(m bgl) 0.30 0.40 0,60
1) (1] ()
4 35 &0 135
35 G0 135
170 225 335
7 43 45 105
193 270 440
425 565 845
10 25 40 90
450 G605 0935
i 25 1540
13 25 40 95
795 1065 1635
1210 1610 2415
16 30 23 115
1240 1665 2530
1735 2315 3470
13 40 il 155
1775 2385 3625
2355 3140 4705
22 25 100 215
2410 3240 4920
Naoltes:
10 - pile shaft working load.
130 - pile base working load
140 - total pile capacity

Guidance on the design of a working platform for piling rigs can be provided by
Soils Limited in accordance with the BRE “Working platform for tracked plant,
2004".

4.3 Pavement Construction

Laboratory California Bearing Ratio (CBR) tests were performed on the existing natural soils
of the London Clay Formation and the Head as these were considered to be the likely
formation strata for the proposed access routes [ roads.

The results showed that CBR values of between 22% and 30% were achievable in the
shallow granular soils of the Head deposits at the moisture contents presented.

Any soft spots at formation level should be dug out and replaced with a suitably compacted
granular fill. Prior to construction the formation level should be proof rolled.

©Soils Limited
October 2014
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As CBR values are highly susceptible to changes in moisture content in-situ testing must be
undertaken immediately prior to the installation of pavements/roads.

Frost susceptibility must also be given consideration; the Design Manual for Road and
Bridges: 1994: Volume 7: Pavement Design and Maintenance recommends that, for routine
cases, all materials within 450mm of the pavement surface should be non-frost-susceptible.
Given a typical PI for the near surface Head of >15% (as determined from laboratory tests
undertaken on the near surface soils of the Head within the main site) it is considered that
this material is non-frost-susceptible.

4.4 Excavations
Shallow excavations (<1.0m) in the Made Ground and Head are likely to be marginally stable
at best.

Long, deep excavations are likely to become unstable as are those excavated through
significant thicknesses of White Chalk Subgroup or those taken below the groundwater table,
if encountered.

Unsupported earth faces formed during excavation may be liable to collapse without waming
and suitable safety precautions should therefore be taken to ensure that such earth faces are
adequately supported or battered back to a safe angle of repose before excavations are
entered by personnel.

©Soils Limited
October 2014
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The following figures and appendices complete this report:

Figure 1 Site Location Map
Figure 2 Trial Hole Layout Plan
Appendix A Field Work

Appendix B Geotechnical Laboratory Analysis
Appendix C Information Provided by the Client

T. Rees-Blanchard BEng.
Graduate Geotechnical and Geo-environmental Engineer

y Es

EurIng. R. B. Higginson B.Sc., PG. Dip., C.Eng., MICE., FGS.
Geotechnical Advisor
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-l Bomhole No.
SOIsS Borehole Log BH 1
e
e Sheeat 1 of 2
P Mo. Hole T
Project Name: Land South of Ranelagh Road | 20! O Co-ords: - pe
14492 CcP
| Scale
Location: Havant, Hampshire, PO9 1NR |Level: P
Client: Foreman Homes |Dates:  20/08/2014 - 0210912014 Logged By
Samples and In Situ Testin
Vel | Yvater g Depth Stratum Description
Strikes| papth (m) |Type Results {m}
Grass over dark bro silty CLAY. TOPSOIL ]
0.30 o .
VAR |58 b Orange brown sity GLAY. (HEAD) ]
0.90 Brown dayey SAMD with cccasional fine o 1 -
1.20 N=11 (5.6/4,3,2.2) ﬁﬁ ;auh mundad to sub angular flint graval. 3
1.20-185 | D ]
2.00 N=13 {32234 4) 2
2.00-2.45 o $ ]
2.00 N=12 (221333 3) B 3
300-350 | B 3.10 L] Offwhite CHALK with fits, recowsred &s ]
T comminubed silt sized chalk with fraquent fina to ]
coarsa, sub angular bo sub roundad sand to -
T | grevel sized intact chalk and flint ragments. ]
[ 1 " {WHITE CHALK SUBGROUP) y
4.00 M=20 (2,34 65,5 15 4 —
430-445 | D Fo I'. ]
P e
o 2 -
I ]
5.00 M=21 (3, 3656,54) ! T 5 —
500-545 | D 1 ]
oo fnd -
R ]
| il : =
i I : I 3
6.00 o =T & —
| 2 g
rTT ;
6.50 N=20(22/337.7) 8 -
6.50-6.85 D L l m n
i | i s
b, 73
LT .
T.50 o T : .
L T -
T T T .
8.00 N=19 (33336,7) T 8
B00-845 | D — [ 3
ais ]
T |'" ]
9.00 D - s
.| ! -
rr ;
950 MN=13 (1,223 4 4) § o ]
950-885 | D ]
[ ]
| | —
Confirued onnexd sheal 0
|Remarks
1 Hour day work cleaning access to bomhole (fly tipping). 1 Hour day waork dig pit to 1.20m bgl. Seepages at 4.00 and
9.50m bgl. Water riging to 5.70m bgl.




Bomhole No.

9.50m byl. Water riging to 5.70m bal.

Rty Borehole Log BH 1
Carashumin Sheat 2 of 2
P No. Hola T
Project Name: Land South of Ranelagh Road | 20! O Co-ords: pe
14492 cP
I Scale
Location: Havant, Hampshire, PO9 1NR |Lewved: 1:50
Client: Foreman Homes |Dates:  29/08/2014 -02/09/2014 Logged By
Samples and In Situ Testin
Wil | VVater L. Depth Legend Stratum Description
Strikes| papth (m) |Type Results {m}
F 1
3l :
1050 o F T =
T I T ]
- 1
11.00 N=15(1,2/334.5) i 1 -
11.00-1145| D | A o L 3
O ]
£ .
o ]
12.00 o - 12 =
i :
1250 M=8 (1,32,1,1,2) A .
1250-1295| D el 4
| ) 4
| 13 ]
[ ]
T 2
1350 1] o o -
- ]
e ;
14.00 N=26 (6,556.7.8) LT ' 14 —
14.00-1445| D L ]
r i B
A :
T T T s
15.00 D o 15
R a
1550 N=28 (5,667 8,8) o 3
15.50-1595| D R ]
O 1
6.0y i’ brehdaatigoom |7
17
18 —
18
20 —
|Remarks
1 Hour day work cleaning access to bomhole (fly tipping). 1 Hour day waork dig pit to 1.20m bgl. Seepages at 4.00 and 1]




s ils Bomhole No.
OIS Borehole Log BH 2
Cammmitants Sheeat 1 of 2
P Mo. Hole T
Project Name: Land South of Ranelagh Road | 20! O Co-ords: - pe
14492 CP
Kisioation Havant, Hampshire, PO9 INR |Lavel: M-r- =
Client: Foreman Homes |Dates:  02/09/2014 - 0410912014 Logged By
tratum Li]]
Depth (m) |Type Results {m}
Grass over Dark brown cla SILT. TOPSOIL ,
0.10 Earth backfil. Dark brown cayey SILT. .
0.3 ] 0.40 GROUND g 3
0.50-0.70 B Light orange brown silty CLAY. (HEAD) i
1.20 M= (2,202,222} ]
1.20-185 | D ]
200-220 | U b —:
2 50 o 24 Orangish brown dayey, gravally, SAND. Gravel 3
i& fina to coarsa, sub roundad to sub angular ]
fiint (HEAD) o
2.00 N=16 (4,544 4 4) REPREN 3 -
3.00-3.45 D SR ]
S [T 7| Offwhite CHALK and fiints. Recovered as ]
[ 1|  comminuted silt sired chalk and abundant fine to e
L.l 1| coarse, sub rounded i sub angular gravel sized ]
[ 7| intactchalk and fint fragments. (WHITE CHALK ]
T T SUBGROUR) .
4.00 MN=18 (5,6/5,54,4) 4 —
400-450 | B el L .
[ ]
1 : ]
[ 1 T ]
5.00 N=18 (3,3355.5) | I 5 —
500-545 | D T T i
i S 3
I r i
i ]
r T 7 1
£.00 o T g~
I b
T ]
Ll B
6.50 N=23 (4,6/6,8,7,14) i .
B50-685 | D LT - b
[ T ]
o i 7]
i 1
[ T T ]
7.50 (1] T L) 4
B L n
| § 1
8.00 N=10(1,1/1.2.3,4) g 8 -
A00-845 | D 4 T 3
L b
| o T .
£ .
9.00 D LT s
T I'" g
9.50 N=12 (221323 4) T T T 4
850-1000 | B s p
[ ]
| | —
Confirued onnexd sheal 0

Remarks

2 Hours day work get rig to borehole and equipment. 1 Hour day work dig pit to 1.20m bgl. Seepage at 4.00 and 11.00m

bgl. Water rising to 6.30m bgl.




s ils Bomhole No.
SOIIS Borehole Log BH 2
Coseclionts Sheat 2 of 2
P No. Hola T
Project Name: Land South of Ranelagh Road | 20! O Co-ords: - pe
14492 cP
|Luc:atiun: Havant, Hampshire, PO9 1NR |Lewved: 1:50
Client: Foreman Homes |Dates:  02/09/2014 - 0410912014 Logged By
Samples and In Situ Testin
Wil | VVater L. Depth | Leval | o end Stratum Description
Strikes| papth (m) |Type Results {m) (m)
i .
il :
1050 o =T -
2 ]
T 1
11.00 MN=14 (33224 8 1 =
1.00-1145| D R ; =
A T ]
E-T ]
A ]
I T .
12.00 D L 12
i -
1250 M=14 (2,3/324.5) 1 ! =]
1250-1295| D [_'_-l_' T 3
15 13
| BENTE 3
1350 D | a
. ]
14.00 M=15 (1,24 4.5,2) L1 . 14 —
1400-1445( D - N
G ]
I | -1
1 . 3
15.00 D e 15 —
rT .
r 1 I. | - n
1550 N=13{1,11453) I —
15.50-1595| D R §
| -
| -
I r 1E po—
| T o g
. [ ]
1650 | DD - .
. “I' L 3
17.00 N=16 (3,2/3,34,6) 2 .-I' [i:] 17 -
17.00-1745| D ceh g
S, 5
TS0 | e e End o bershaaal 1780 7T 7]
18 —
18
20 —
Remarks
2 Hours day work get rig to borehole and equipment. 1 Hour day work dig pit to 1.20m bgl. Seepage at 4.00 and 11.00m il

bgl. Water riging to 6.30m bgl.




s ils Bomhole No.
OIS Borehole Log BH 3
ity Sheat 1 of 3
P No. Hole T
Project Name: Land South of Ranelagh Road | 20! O Co-ords: - pe
14492 CP
I Scale
Lacation: Havant, Hampshire, PO3 1NR |Levet: 0
Client: Foreman Homes |Dates:  27/08/2014 -29/08/2014 Logged By
Sam and In Situ Testin
ples g Depth | Level | g Description
Depth (m) |Type Results {m) {rm)
0.5 AT Grass over brown sity shightly gravelly CLAY. ]
g Joh Gravel is fine to madium, sub rounded to to sub 7
0.3 o o2 s 0| angular fint fragments TOPSOIL ]
0.50-0.70 B Srny Light brown silty sandy GRAVEL. Graval is fine ]
L, to coarse, roundad to sub angular chalk and flint ]
g fragments. (HEAD) 1
1 =
1.20 N=8 (1,32,222) I .
120-185 | D Pk ]
2.00 N=G (1,22,21,1) 2
200-250 | B FaiEEk .
3.00 3(330,1,,1) b 3
300-345 | D ]
14 [T 7| Ofiwhite GHALK with fints. Recovered a8 ]
| comminuted silt sired chalk and frequent fine to ]
Jd- 410 B - I coarsa, sub angular to sub rounded sand and ]
T graveal sizad intact chalk and flint Fragmeants. 7
1] {(WHITE CHALK SUBGROUP) ]
4.00 N=16 (2,2/22 4.8) 1 4 —
400-445 | D T ]
.I T i
| -
AR:R | B A T -] Offwhits gravelly, coarse SAND_ Gravel isfine to ]
Bl mediinm, angular to sub rounded flint and intact ]
5.00 N=24 (247 T 5,5) 00| chabe Sand is intact chalk fragments (WHITE 5 =
500-545 | D 5.10 T h_CHALK SUBGROUF A7
T ite GHALK with flints. Recovered as ]
R P comminuted silt sized chalk and frequent fine ta E
T coarse, sub angular to sub rounded sand and 4
T gravel sizad intact chalk and flint fragments. ]
| oS | (WHITE CHALK SUBGROUPY o
.00 D il (S5 O 6
A ]
 d ]
6.50 M=26 (2,2/6,7 8,5) [ =
650-685 | D Lol ]
5 ]
T -
] L
T ]
B o5 A ]
7.50 1] . 7
| .
1 | .
8.00 N=15(3,2/23 4 8) T 8 -
800-845 | D R E
L0 ]
R i
| |'“ :
9.00 D LT s
T g
; | -
g.50 N=14 (33334 4) | .
950-885 | D ]
T ]
—1 10 -}
Confnued an ned sheal
|Remarks
1 Hour 30 minutes day work dig pit to 1.20m bgl. Go to yard for 8%, rods and 6% casing. 30 Minutes day work to get water.
Water added to assist drilling.




Bomhole No.

Wil Borehole Log BH 3
ity Sheat 2 of 3
P No. Hole T
Project Name: Land South of Ranelagh Road | 20! O Co-ords: - pe
14492 cP
Kisioation Havant, Hampshire, PO9 1NR |Level: M.;. =
Client: Foreman Homes |Dates:  27/08/2014 - 29/08/2014 Logged By
Samples and In Situ Testin
Vel | Yvater g Depth | Leval | o end Stratum Description
Strikes| papth (m) |Type Results {m) (m)
-\ : .
I.. -I | - :
1050 D I -
70 R N
S ]
| g
11.00 N=15 (344,34 4) T 1
11.00-1145| D ; il
=T i' ] ]
F: ;
A ]
12.00 D T L. 12 =]
i ’
rTT -
1250 M=24 (27/557.7) T ] —
12.50-1295| D T ]
] ]
8 53 13
| | ! ]
1350 D 1 I p
r T T ]
14.00 MN=24 (3,58,58,7) L 14 —
14.00-1445| D -k T |
[ 3
a2 ]
| ._I 1L :
Ll -
15.00 D Lol 15
T 1
I ]
1550 N=18 (24/4 55 5) T -
15.50-1595| D £ §
T T T 4
T 15
1 ]
T ]
| i -
1650 D T .
| 7 ]
L TT 3
17.00 M=21 (35/555,6) il ! 17
17.00-17.45| D 1 .
| " 2
| T ]
e ’
™ 1 g 1
18.00 D e 18 —
I i
o i
1850 N=26 (1,38,67,10) T .
18.50-1895( D I'. . [ ]
2] T R N
P, ; 18 7
T i," g
19.50 o .E.-[..f'_ E
|| - ]
T ]
2000 N=30 (2,4/4,8.9,9) Conirued on e Shasl i

|Remarks

1 Hour 30 minutes day work dig pit to 1.20m bgl. Go to yard for 8%, rods and 6% casing. 30 Minutes day work to get water.
Water added to assist drilling.




Carashanis

Borehole Log

Bomhole No.

BH 3

Sheet 3 of 3

Hole Typa
CP

Scals
1:50

27108/2014 - 29/08/2014

Logged By

Stratum Description

P No.
[Project Name:  Land South of Ranelagh Road |, chdic
|Luc:ati|:|n: Havant, Hampshire, PO9 1NR
Client: Foreman Homes
Samples and In Situ Testing Depth
Depth (m) |Type Results {m}
20.00-2045| D
21.00 D
2150 MN=28 (4,5/5,6,7,10)
21.80-2185| D
2200

X

L]
I ENAE NI NSNS PSRN E RN NN Nl NN NN NS NA NS Nl SNSRI NEENE NN NE SR EEA NNl NN AR FR R AR NE N

|Remarks

Water added to assist drilling.

1 Hour 30 minutes day work dig pit to 1.20m bgl. Go to yard for 8%, rods and 6% casing. 30 Minutes day work to get water.




s ils Bomhole No.
OIS Borehole Log BH 4
vy Sheat 1 of 2
P Mo. Hole T
Project Name: Land South of Ranelagh Road | 20! O Co-ords: - pe
14492 CcP
Kisioation Havant, Hampshire, PO9 INR |Lavel: M-r- =
Client: Foreman Homes |Dates:  26/08/2014 - 2710812014 Logged By
Samples and In Situ Testin
g Depth | Leval | o end Stratum Description
Depth (m) |Type Results {m} (m}
CONCRETE T
_— i 0.10 Dark brown silty dayey SAND backill. MADE .
: GROUND i
0s0-070 | B 0.50 .| Darkomangish brown dayey SAND. (HEAD) it
1.20 N=14 (13334 4) T, ] ]
1.20-185 | D i ]
180 T Dark brown gravely, dayey SAND. Gravel is fina ]
2.00 MN=18 (5,6/554 4) to madium angular broken fint (HEAD) ]
200-245 | D ]
2.00 MN=10 (4,4(322,3) Rt ]
3.00-3.45 D it ]
14 T T | Ofwhite GHALK with finits. Recovered a8 3
| comminuted silt sized chalk and occasional fing E
L.l | tocoarse, sub angular to sub rounded sand and ]
[ 7| oravel sized intact chalk and fiint fragments. 7
T | (WHITE CHALK SUBGROUF) ]
4.00-450 | B f_ll.. —
i n II._ ]
4.50 MN=19 (2,4/4 4 5 6) | il D 3
450-495 | D - ]
el 2
5.00 N=20 (356,74.3) - ; -
500-545 | D T ¢ ]
i S 3
I r i
T 2 ]
| B .
6.00 o T —
T 1 ]
I -t
Ll B
6.50 N=7 (2,21,222) i .
650-700 | B L L r .
[T I'- ]
i ;
FIr .
7.50 D Fop - 4
B L n
| § 1
8.00 N=T (1,2/2,1,22) g -
A00-845 | D 4 T 3
rT ]
| .—I U :
| s :I ]
9.00 D L -
A I'“ g
950 3 (2 for 225mm/3 for .E.__E..f.'_ E
22 5 T 1 ]
8.50-1000 | B i .
i 10 -
Confirued onnexd sheal

Remarks

1 Hour 30 minutes day work dig pit to 1.20m bgl. Go to yard for more 6° casing. Seapage at 4.00 and 8.00m bgl. Water

rising to 3.2m bgl ovemight.




s ils Bomhole No.
SOIIS Borehole Log BH 4
Carashumin Sheat 2 of 2
P Mo. Hole T
Project Name: Land South of Ranelagh Road | 20! O Co-ords: - pe
14492 CcP
I Scale
Location: Havant, Hampshire, PO9 1NR |Lewved: 1:50
Client: Foreman Homes |Dates:  26/08/2014 - 2710812014 Logged By
Samples and In Situ Testin
Wil | VVater L. Depth | Leval | o end Stratum Description
Strikes| papth (m) |Type Results {m} (m)
N 1
I.. I. L. :
1050 D .
M .
G 0 :
11.00 M=4 {1,01,1,1,1) 1 =
1.00-1145| D 1 ; =
e ]
e E
I ]
T 1 T ]
1200 D ~ L 12
- :
1250 N=T (1,14,22,2) T T .
12.50- 12985 : j'l ]
| T 13
8 -
1350 D T .
| L 1
14.00 M=T (1,11,222) FoE 14 —
14.00-1445| D - .
T ]
e ;
15.00 N=8 (1,12,2.22) } il 'i:_ 15
15.00-1545| D | R, .
T ]
1850 | T ] T B of brehaleal 1880m ]
16 —
17
18 —
18
20 —
Remarks
1 Hour 30 minutes day work dig pit to 1.20m bgl. Go to yard for more 6° casing. Seapage at 4.00 and 8.00m bgl. Water 1]
rising to 3.2m bgl ovemight. AG 8
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Domcaster DN4 0AR

tel: +44 (0)844 815 6641

fax: +44 (0844 815 6642

e-mail: rgunson@prosoils.co.uk
awatkins@prosoils.co.uk



SUMMARY OF LABORATORY SOIL DESCRIPTIONS

Hole Sample | Sample Depth Description of Sample
Number | Number | Type m
BH1 200 Brown slightly gravelly sandy very silty CLAY.
BH2 1.20 Brown sandy silty CLAY,
BH3 0.50-0.70 _|Brown very gravelly very sandy very silty CLAY.
BH4 0.50-0.70 _|Brown slightly gravelly very sandy very silty CLAY.
P m Compiled by Date |Ch&rkad by lDate Approved by Date
: s I e 01/10/14 - 01/10/14 - 01/10/14

i i Contract No: PSL14/4643

Professional Soils Laboratory RANELAGH ROAD, HAVANT.
Client Ref; 14492

Page




SUMMARY OF SOIL CLASSIFICATION TESTS

{BS. 1377 : PART 2 : 1990)

Moisture | Saturated Bulk Dry Liguid Plastic Plasticity Yo
Hole Sample |Sample Depth Content | Moisture Density Density Limit Limit Index Passing Remarks
Number |Number| Type m % Content | Mg/m’ | Mg/m’ % % % A25mm
Clawse 3.2 Clause 3.3 Clawse 33 Clause 33 Clase 4.3/4.4 Clause 5.3 Clawse 5.4
BH1 .00 13 35 19 16 89 Intermediate plasticity CL.
BH1 15.00 27 27 1.98 1.56
BH2 1.20 19 40 20 20 100 Intermediate plasticity CIL
BH2 12.00 26 27 1.98 1.56
BH3 18.00 27 27 1.99 1.57
BH3 21.00 27 27 1.97 1.56
SYMBOLS : NP : Non Plastic * : Liguid Limit and Plastic Limit Wet Sieved.
C |Cnm]:i]ed by Date Checked by Date Approved by Date
PSEI _‘_ki_;l_}’T 01/ 10414 02/ 10/14 Fia 0210414
Professional Soils Laborato Contract Ne: PSL14/4643
ry RANELAGH ROAD, HAVANT.
Chent Ref: 14492
PSLR002 Issue 1 Jun 06 of




PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.

(BS.5930 : 1999)
90
CL CI CH CV CE
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0B : . - : : : :
0 10 20 30 40 50 60 70 80 20 100 110 120 130
Liquid Limit (LL%).
I.. |Cn mpiled by Date Checked by Date Approved by Date
P 5“ O2XT 01/10/14 = - S 02/10/14 = = T 02/10/14
° - Contract No PSL14/4643
Professional Soils Laboratory RANELAGH ROAD, HAVANT.
Client Ref: 14492
PELRO0Z 5508 1 Jun 06 Page of




California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Hole Number: BH3 Depth (m): 0.50-0.70
Sample Number: Sample Type: B
12
10
=
e
& 2
8 < 2
g ‘-""I &
P ,fl -~
W -
A 8 I//"f .
s

g IDANS

g A

= Ve x

4 Y ~
.-'/ el ’
fl/ 1, i
Y 1.F
2 L
j‘
74
0 ¥
V] 2 4 6 8
P,
—-=-Top Bottom
Initial Sample Conditions Test Conditions Method of compaction 2.5Kg Rammer
Moisture Content: 8.0 |Surcharge Kg: 4.20 Final Moisture Content % C.B.E. Value %
Bulk Density Mg/m3: | 1.91 |Soaking Timehrs] 0 ]Sample Top 8.1 Sample Top 29.8
Dry Density Mg/m3: | 1.77  |Swelling mm: 0 |Sample Bottom 79 Sample Bottom 36.8
Percentage retained on 15 Remarks: See Summary of Soil Description.
Mmm BE test sieve:
Checked by |[Date |Approved By |Date
R | 0110/14] <P = | 01/10/14
Psh Contract No.
RANELAGH ROAD, HAVANT.
Professional Soils Laboratory ’ PSL14/4643

PSLRO40 lesue 1.1




California Bearing Ratio Test.
BS 1377 : Part 4 : 1990

Hole Number: BH4 Depth (m): 0.50-0.70
Sample Number: Sample Type: B

8
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5 - 2

Force on plunger (kN)
B
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2 W
L
7
Wi {f
L -
i
Pl
0
0 2 4 6 8
= = == Top Bottom
Initial Sample Conditions Test Conditions Method of compaction 2.5Kg Rammer
Moisture Content: 13 |Surcharge Kg: 420 Final Moisture Content %5 C.B.R. Value %
Bulk Density Mg/m3: 1.88 |Soaking Timehrs| 0 |Sample Top 13 Sample Top 253
Dry Density Mg/m3: Lo6  |Swelling rmm: 0 |Sample Bottom 13 Sample Bottom 223
Percentage retained on & Remarks: See Summary of Soil Description.
Mmm BE test sieve:
Checked by |[Date |Approved By |Date
R | 0110/14] <P = | 01/10/14
Psh Contract No.
RANELAGH ROAD, HAVANT.
Professional Soils Laboratory PSL14/4643

PSLRO40 lesue 1.1 Jun 08 Page of




Client

Our Reference
Client Reference
Contract Title
Description
Date Received
Date Started
Date Completed
Test Procedures
Notes

Approved By

dets

Derwentside Environmental Testing Services

Certificate of Analysis
Certificate Number 14-16626
02-Oct-14

Professional Soils Laboratory Ltd
5/7 Hexthorpe Road

Hexthorpe

D4 0AR

14-16626

PSL14/4643

Ranelagh Road Havant

One Soil sample.

26-5ep-14

26-Sep-14

02-Oct-14

identified by prefix DETSn {details on request).

Opinions and interpretations are outside the scope of UKAS accreditation. This
aertificate is issued in accordance with the accreditation requirements of the United
Kingdom Accreditation Service. The results reported herein relate only to the material
supplied to the laboratory. Observations and interpretations are outside the scope of
IS0 17025. This certificate shall not be reproduced except in full, without the prior
written approval of the laboratory.

2 O .

Rob Brown

Busi M
siness Manager Cg_g;}i
~QRAS -
2139
Derwentside Environmental Testing Services Limited
Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY
Tel: 01207 582333 + email: info@dets.co.uk « www.dets.co.uk Page 10f 3



Summary of Chemical Analysis
Soil Samples

Our Ref 14-16626
Client Ref PSL14/4643
Contract Title Ranelagh Road Havant

Lab No| 705155
Sample ID|  BH2
Depth] 1200
Other ID
Sample Type S0IL
Sampling Date n/s
Sampling Time n.l"5|
Test Method LOD  Units
Metals
[Magnesium Aqueous Extract |DETsc 2076* | 10| mg/] <10
Inorganics
pH DETSC 2008#% 8.7
Chloride Aqueous Extract DETSC 2055 1 mg/| 8.0
Nitrate Aqueous Extract as NO3 DETSC 2055 i mg/l 3.1
Sulphate Aqueous Extract as 504 DETSC 20764 10| mgfl] <10

Key: ¥ -not acoredited. # -MCERTS (acoreditation only implied if report arries the MCERTS logo). n/s -not supplied. Page 2 of 3



Information in Support of the Analytical Results

Our Ref 14-16626
dient Ref PSL14/4643
fontroct Ranelagh Road Havant

Containers Received & Deviating Samples
Inappropriate
Date container for
LlabNo  Sample ID Sampled Containers Received Holding time exceeded for tests tests
|rosies |BHz2 12.00 S04 | [PT S00m [Sample date not supplied [
: P-Plastic T- Tub@

cann ot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may
e deviating. Deviating Sample criteria are based on British and Internation al standards and laboratory trials in conjunction with the UKAS note "Guidance an
ating Samples’. All samples received are listed above. However, those samples that have additional comments in relation to hold ime and for inappropriate
ontainers are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample
eviations. If no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and
ime for waters) this will prevent samples being reported as deviating where spe dific hold times are not exceeded and where the container supplied is suitable.

Soil Analysis Notes
norganic soil analysis was carried outon a dried sample, crushed to pass a 425um sieve, in accordance with B51377.
ic soil analysis was carried out on an "as received' samiple. Organics results are corrected for moisture and expressed on a dry weight basis.

e Loss on Drying, used to express organics analysts on an air dried basks, is carried out at a temperature of 28°C+/-2°C.

Disposal

rom the issue date of this test certificate, samples will be held for the following times prior to disposal :-
ils - 1 month, Uiguids - 2 weeks, Asbestos (test portion ) - & months

Page3 of 3



Appendix C
Information Provided by the Client
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