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Part Salent
Partsmauth
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Email; info@omnia-consulting. o, uk
Web; www.omnia-consulting.co.uk

21" November 2019 ref: A11216/191025/1.1

lonathan Driver

Havant Borough Council
Public Service Plaza,
Civic Centre Road,
Hawvant,

PO9 2AX

By Email only: lonathan.Driver@havant.gov.uk

Dear Jonathan,
RE: Request to Discharge Condition 12 of Planning Permission APP/17/00575 — From Portsmouth Water

Please find attached Omnia Environmental Consulting Report ref: A11216/191025/L1 detailing our responses to
gueries raised by Portsmouth Water regarding OEC Report A10708/v3.0 submitted for the discharge of Condition 12
of the grant of planning permission.

The points raised by Portsmouth Water are presented as numbered points with OEC's responses provided in Blue
italicised text.

We trust that the comments below address your concerns satisfactorily. However, if you have any queries pertaining
to this letter in the meantime, please do not hesitate to contact us.

Yours sincerely,
For Omnia Environmental Consulting

Dr Adrian King
Principal Consultant

Attachments:

Attachment 1 - Abbey Pynford Pile Design Report

Attachment 2 — Pile Arisings Laboratory Test Report

Dmnia Environmental Consulting [Sowth) Ltd. trades a5 Dmnia Envtronmental Consulsng
Aegistered address: B2 Stakes Boad, Portsmouth, PO SHT. Company Begistration Mo 8715533



“Thank you for contacting Portsmouth Water on the application to discharge Condition 12 of
planning permission APP/17/00575 which states:

Condition 12

“Piling or any other foundation designs using penetrative methods shall not be permitted other
than with the express written consent of the Local Planning Authanty in consuftation with
Portsmouth Water, which may be given for those parts of the site where it has been demonsirated
through:-

1)

2)

3)

a piling risk assessment undertaken by competent consultants identifying anticipated
depths for each pile for the proposed development, with the piling risk assessment being
shared with Portsmouth Water for consultation; A piling risk assessment (A10708v3.0)
has been produced for the site with Portsmouth Water stating that they had no
concerns with this piling methodology (see Point A1).

Associated geotechnical site investigation that confirms the maximum depth of anticipated
piles (e.g. Tm below the maximum pile depth) does not enter the Chalk that makes up the
principal aquifer; Maximum Pile Length was reduced to 12.0m bgl thus terminating
within the Bognor Sand Member and well above the anticipated Chalk interface (see
Attachment 1)

Submission, approval and implementation of a piling method statement detailing how
potential risks will be minimised.

The development shall be carried out in accordance with the approved detfails’

Portsmouth have previously reviewed and commented on the documentation submitted to
support the discharge of Condition 12 dated 10" October 2017.

A1) The proposed foundation solution for the site is Continuous Flight Auger (CFA) piles, with

pile depths to a maximum depth of 18.0m bgl. Portsmouth Water have no concerns with
this piling method. Piling work was undertaken by Abbey Pynford, the pife design
report including all pile lengths are included as Aftachment 1.

A2) The Piling Risk Assessment by OMNIA Environmental Consulting dated August 2017 aims

{o address part 1 of Condition 12. Portsmouth Water would welcome the recommendation
outlined in Section 6.0 being carried out.

a. OEC were contacted by the appointed piling contractor, Abbey Pynford
Piling, who advanced a shallow test pile in the vicinity of WS108.

b. A visual inspection of pile arisings did not yield any visual or olfactory
evidence of contamination.

c. Soil samples were collected from pile arisings at depths specified by the
piling contractor (2.00, 5.00 & 7.00m bgl} and were subjected for additional
chemical testing for pH and soluble sulphate to assist with selecting the
appropriate concrete grade.

d. The soil test results were slightly alkaline pH 7.66 — 8.36 with the sample from
2.00m bgl yielding elevated sulphate (1.42g/l) which is consistent with
previous findings.

e. The piling contractor was satisfied that test results were within the
parameters for the specified concrete classification, Laboratory test
certificates (19-12713-1) are provided within Attachment 2.



A3) We cannot however recommend the discharge of this part of the condition as previously
requested that there has been no attempt to understand the presence and/or continuity of
the Bognor Sand Member with nearby aquifers in the report. Based on ground
Investigation reporis the shallow groundwaler does appear to be contaminated and
therefore piling must not enhance the potential migration into the aquifers beneath and
surrounding the site. We would wish to see an assessment of the potential connectivity
between the sand lenses and the Principal Chalk Aquifer prior fo the discharge of condition
12. The report shows that the Bognor Sand Member lies beneath the London Clay though
the boreholes terminafe at 14m bgl. There is no indication whether the London Clay
appears again prior to the Chalk Interface.

2.

A pile design report for the development has been provided by Abbey
Pynford (Attachment 1). A review of the report indicates that shorter piles
were required than was previously reported. The attached pile design report
indicates that the longest pile length was 12.0m and therefore the piles
terminate within the Bognor Sand Member well above the anticipated Chalk
interface.

Borehaoles advanced during the previous phases of site investigation
demonstrated that the Bognor Sand Formation persisted to at feast 14.0m
bgl.

A review of historical borehole logs in the surrounding area indicate that silt
and clay content increases with depth with the deepest boreholes
terminating at depths of approximately 24m bgl in a very sandy and silty clay.

The presence of well-rounded black flint gravel within the cable percussive
boreholes beneath the site is considered indicative of the basin wide pebble
band at the London Clay A3/B1 division boundary of King, 1981. The Bognor
Sand Member is indicated at the very top of Division A3 (King, 1981) and is
located immediately below this marker layer. The strata encountered within
on-site boreholes is consistent the above.

Stratigraphically, the Bognor Sand Member is a sand body within the London
Clay Formation and with the top and bottem boundaries marked by
transitions to/from the more “Typical” stiff blue-grey clays which are
characteristic of the London Clay Formation.

Nearby borehole logs indicate that at depths greater than 14.00m bgl that the
lithology becomes a fissured clayey and silty fine sand with zones of very
stiff very sandy and silty clay. This is consistent with the stratigraphic logs
presented in King (1981).

Furthermore, published data by the BGS indicates that the London Clay
Formation is further underlain by the Reading Formation in the local area
before the Chalk is encountered.

It is accepted that shallow impacted perched water was encountered within
the superficial deposits underlying the site. However, the absence of water
strikes and seepages from many of the intrusive locations indicates that this
shallow water is highly localised and by its very nature vertically and laterally
discontinuous.

A persistent layer of “typical” London Clay Formation approximately 4.00m
thick was encountered beneath the site separating superficial deposits from
the underlying granular Bognor Sand Member. It is considered that the
presence of approximately 4.00m of London Clay, is acting as an aquiclude
providing protection to the water body within the underlying Bognor Sand
Member. Nearby borehole logs indicate that the silt and clay content within
the Bognor Sand Member increases with depth strongly suggesting the
presence of further London Clay, attributable to Division A3 beneath the



Bognor Sand as indicated by King (1981) with published BGS data also
indicating the presence of the Reading Formation between the London Clay
and underlying Chalk in the local area.

We therefore cannot recommend the discharge of Condition 12 untif this issue has been
addressed.

Catchment Management Team
Portsmouth Water”

Conclusion

The development has been carefully designed to avoid piling through grossly impacted soils and
the relict underground brick gasometer bases (which were considered likely to contain impacted
material) with the maximum pile depth of 12.00m bgl terminating well above the underiying Chalk,
as has been previously accepted by Portsmouth Water.

Site levels will be raised by approximately 1.00m to accommodate a fully sealed SUDS system
with waler discharging to the foul sewer to prevent future infiliration into the underlying soils.

No concerns have been raised by Portsmouth Water regarding the selected CFA piling
methodology (Point A1) and the piling contractor undertook additional testing in the area of
previously identified low pH perched water (Point A2) to ensure that the selected concrete
specification was suitably resistant to chemical attack.

Shallow water has been demonstrated to be locally perched and vertically and laterally
discontinuous with an approximately 4.00m thick layer of London Clay demonstrated to underlie
the supetficial deposits separating them from the underdying Bognor Sand Member.

Whilst it is accepted that the piles do breach the initial 4.00m thick layer of “typical” London Clay
Formation, the piles terminated within the granular Bognor Sand Member and did not penetrate
the deeper cohesive London Clay Formation which is considered to be present at depth beneath
the Bognhor Sand Member. Therefore, following the curing of the concrete we do not consider
that the piles will have resufted in preferential pathways being created that will present a
significant risk to the deeper groundwater.

The geological succession encountered beneath the site is consistent with published data for the
area and therefore it is considered that the Bognor Sand Member will be underfain by further
London Clay and Reading Formation before the Chalk is encountered.

Furthermore, further investigation has shown that gasometer structures within the site boundary
are intact, have a clay render and are clay lined at the base. The developer is also in the process
of removing all impacted materials from Gasholder 1, the oldest gasometer structure, which was
considered to present the greatest risk by the Contaminated Land Officer.

Based on the evidence collected and presented above, OEC do not consider that the sile presents
a significant risk to the Principal Chalk Aquifer or the Havant and Bedhampton Springs.

We trust that the information above addresses your concerns satisfactorly and will enable
Condition 12 to be discharges. However, if you have any questions in the meantime, please do
not hesitate to contact us.

End of Response



Attachment 1

Abbey Pynford Pile Design Report
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Introduction

Abbey Pynford have been commissioned to design and install a Housedeck/Underpin piled raft foundation at
thie site address above,

The site is located at New Lane Road and within area of both residential and commercial use, Bounded by
Eastern Road to the North, School Lane to the Waest, the site forms roughly a rectangular shape. To the South
of the site [s the Mational Rallway tracks for the Portsmicuth to London railway line. Previously the site was
used for Gasworks and has been shown that in the eastern part is a pit possibly infilled with associated gas
work waste. The site has been inferred as generally level,

Design Standards and References

The destgn has been completed as per the standards listed below:

Global Factor of Safety Approach

BS 8004:2015 Code of Practice for Foundations

BS EN 1997-1;2004 + A1;2013 Eurocede 7: Geotechnical Design - Part 1; General Rules

MALAL1:2004 to BS EN 1997-1:2004441: 2013 UK Mational Annex to Eurccode 7 Geotechnical Design

Site Investigations

Undertaken By:  Soils Limited, Ref, 15295/GIR, Dated January 2016,
Omnia Environmental Consulting, Ref. A10708/2 .0, Dated August 2017,
Omnia Environmental Consalting, Ref. A10708,/180208/L1, Dated 12th March 2018,
Gmnia Environmental Consulting, Ref, A10708/1811606/L1, Dated 7th November 2018,

Sate Investigalions were undertaken to a maximum depth of 14m; soil testing undertaken to depth.

GEOLOGY

Information on ground conditions were taken from the ground investigation data carned out as per above.
This included records of three number cable percussive borehaoles carried out to a maximum depth of 14
meters below ground (mEBGL) and in addition, eleven number shallower window sample boreholes carried
out to a maximum depth of SmEBGL. Borehole records show that there is a varied amaount of made ground on
site ranging in thicknesses of belween 0.5m {W5103) and up to 5.10m [BH1024]), Underlying the made
groursd is 2 Clayey Sand, and typically this material was encountered cverlying a stiff grey Clay and which in
turn overlay a very dense Sand (BH103) / Sandstone (BH101).

Reference has been made to the British Geological Survey, 1:50000 series, map, which shows site is
underlain by Bognor Formation and lecated within proximity of a London Clay Boundary, both of Paleogene
AES.

It is understood that the finished site level for the proposed Mocks will be 12 .6m00, However, no tevels are
included on the borehole records and it is assumed these were carried out from the approxirmate finished
ground / piling lewvel. Based on the information provided and the relevant borehales, we have based the
design on as single ground model. in the absence of levels, the design assumes Piling Platform Level {PPL)
has been taken as existing ground/ borehaole level,
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ABBEY PYNFORD

DESIGN CALCULATION SHEET

In addition a partial factor of 1.3 has been applied to the ultimate shaft friction element to control settlements

De Prafile

Design profile taken appropriate to relevant boreholes.
Taken as BH101 for Block A, BH101/103 for Block B and BH103 for Block C.

1t should be noted that the desigm is significantly influenced by the end bearing component,
with the design dependant on piles obtaining at least 1m penetration Into the Bognor Sand;
thiz will meed reviewing and checking during piling operations.

L = A Removed (External Ground Level to Piling Platform Leved)
Discounted for positive skin friction
25 = 25 Clayey Sand {River Terrace Deposits] y=19kM/m3 &= 30" Ng= 10
50 - Grey Clay y=20kMN/m®* Cu = 65kN/M?* ACu = 10kN/m?
Depth Dense Sand y=20kN/m3 ¢ = 36" Ng=6D
GW Level = 3.00 m mBGL

The thres boreholes show a varied profile. Firstly within the depth of made ground which for BH102 extends
to a depth of 5.1m; however this borehole is located is the eastérn part of the site away from the location of
the proposed Blacks. The two relevant borehotes show significantly less made ground and a typical profile
with 2.5m made ground has beentaken as applicable to Biocks A, B and C, The depth to the Bognor Sand

is also shown to vary and was encountered at depths between 7.4m and 10.0m. A profife applicable to the
relevant boreholes has been considered for eéach Block. With BHLO1 for Block &, BHs 101 & 103 for Block B
and BH103 for Black C. It should be noted that the design is significantly influenced by the end bearing
component, with the design dependant on piles obtaining at least 1m penetration inta the Bognor Sand

this will need reviewing and checking duning piling operations.

JFropect Designer FM Crals Jul-1% Projedt Mo APZIFGZ
Wessex Yard, B New Lane, Havant, Hampshire, PO3 214
Chircker oEl Lzt Jul-12 Sheet Mo Piley03
Pile Owverview
Mo, of piles = 214 P= 350  mm Fo% = 3.4 Concrete CFA Bored Piles
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Geological Map

PO92JH
Havant
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W
Superficial deposits

ALLUVIUM - CLAY, SILT, SAND AND GRAVEL

BEACH AND TIDAI FLAT DEPOSITS
(UNDIFFERENTIATED) - CLAY, SILT,_SAND AND
GRAVEL

HEAD - CLAY AND GRAVEL
HEAD - CLAY, SILT, SAND AND GRAVEL

RAISED MARINE DEPOSITS - SAND AND
GRAVEL

RAISED STORM BEACH DEPOSITS, 2 - GRAVEL

RIVER TERRACE DEPOSITS
(UNDIFFERENTIATED) - SAND, SILT AND CLAY

EBedrock geology

| LONDON CLAY FORMATION - SAND

- LONDON CLAY FORMATION - CLAY, SILT AND
SAND

I WITTERING FORMATION - SAND
g WIITERING FORMATION - SAND, SILT AND
CLAY

| BOGNOR SAND MEMBER - SAND
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Pt D el It Date jul-19 Froject No: APZ3A52
Wessex Yard, B New Lane,
Havant, Hampshire, P09 2H

ik i Cheched DR Date Jul-149 theet Mo Pile [ 10

Laterally Loaded Pile Analysis by Broms Method

Water Level ;- 3.00m
Pile Size :- 350fmm
Unfactored Lateral Load at Top :- LERE] LAV
Unfactored Moment Applied to Top :-I OfkNm
F.2.5 an Lateral Pressure ;- 3

avel of bottom ot Unfactored max




’ ‘ Abbey Pynford
The Concrete Cevre”
ABBEY PYNFORD | e
F'mject &?&sgitdﬁmrd. B New Lana, Havanl, Hampshirng, Designer Dt Page
FM Jul-19 pile/11
COLUMN CHART FORE CIECULAR COLUKMNS TOBS 81102005 Checker Revision Job Mo
Originated fram 'RCCS4xls” w31 on CD i 2006 TCO DRI c2 APZ4292
MATERIALS
fcu 30 N/mm? m 115 steel Cover 50 mm
fy S00 Nem? m 1.5  concrete h agg 15 mm
steel class A
SECTION 350 T with (5] bars
BAR ARRANGEMENTS
Type Bar @& Asc % Link @ Barc/lc | Nbal (kN}) | Nuz (kN) Checks
H 4 7.84 10 99.5 Asc =6 %
H 32 5.02 8 105.8 205 3323 ok
H 25 3.06 8 109.4 373 2530 ok
H 20 1.96 B 114.1 457 2084 ok
H 16 1.25 6 116.2 500 1798 ok
H 12 0.71 & 118.3 527 1575 ok
N:M INTERACTION CHART for 350 diameter column,
grade C30, 50 mm cover and 6 bars
5000
4500 B
= 4000
-
Z 3500
=
S 3000
b
£ 2500 [ 6r2s
g 2000 BH20
2
ﬁ 1500 BH1E
10400
BH12 |
500
Be i
0 20 40 60 80 100 120 140 160
MOMEMNT M, kNm
LOADCASES |Loadcase| MN(kN) | M{kNm) Load case | N (kN) M (kNm)
: 553 BH12 MNo Fit
2 0 BH12 Mo Fit
Mo Fit Mo Fit
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Wessex Yard, 8 Mew Lane, Havant, Hampshire, P09 2JH

Designed:; Fid Date:

Checkead: ORI Data:

Jul-19

Jul-1%

Project No: AP24202

Shesal No: PILE f 12

Iﬁ‘l'l'lrcl

Ky
Acn (kS rp vy, W0.95F,,)

=

Area of H8 Helical link

Conclusion:

0.40

1.4683

32.46
50.27

Factored Loads

N/mm*

F
mm
mm*

Minirmium 0.4

Use H8 Helical Link Shear Reinforcement with 150mm Pitch.

Axial Load (N} =] 395 |[kN v=] 1.4 553 kN

Shear Load (V) = 0 [N v=| 1.4 0 kN
Bending Moment (M) = 0 |kNm v=] 1.4 0 kNm
Concrete Strength (f.,) = 30 |nimm? Steel Strength (f,,) = mem";"
Pile Diameter = rnrn Cover = Emm
Mo. Longitudinal Reinf. = =8 Diameter = Emm
Helical Diameter = '8 mm Pitch = mm
s = 111 mm P 121 mm
Sina (2r,/mr} = 0.40 a = 0.42 Rad
Sing (2r, /) = {58 p = 062 Rad
d (r(1+sina)) = 246 mm

A mi2+a+Sina*Cosa} = 72149 mmt

vV ( WIAL) =  0.000 N/mm® vcannot exceed 4. 38N/mm2

As (half longitudinal steel) = 339 mm°

100as/Av = (.470

(100as/Av)*0.33333 = 0778

Feu correction = 1.063

400/d = 1.6 Minimum 1.0

Ve =  0.850 N/mm®

h (1.25%d) = 307

V. (u, + DBN"VRIAM)) =  0.850 N/mm?

v<0.5V¢ Therefore Shear Reinforcement Not Required, Hence Nominal Reinforcment is Provided,
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II PILEDES|GMNYS Project Name: Havant - Wessex Yard, 8 New Lane Date 29/07/2019
I GEQTECHMICAL EXPERTIEE Prn}ect Nﬂ. 22259 I'Jrawn h?: FM RE"’U': EE
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II PILEI SIGNS Project Name: Havant - Wessex Yard, 8 New Lane Date: 29/07/2019
I : : Project No: 22259 Drawn by: FM Rev: C2

All Data against level for all boreholes
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III PILEDESIGNS

Havant - Wessex Yard, 8 New Lane, PO9 2JH
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0

Jab Ma, Sheal Ma.

Ry

Drg. Bef

Made by Date
Fhd

Checkad

Notes

Frofile as Borehole BH101 - taken as applicable to Block A

Analysis Options

Le=ign method

Bre compression caleulatlans enabled?

Is global Fof criterien for compression actiwve?
Glokal factor on ultimate bearing capacity Fg

Is partial PeS criterion feor compression askbive?
Iz shaft fof criterion for compression actiwve®
Factor appliesd o dlbimate SE1N Friceian F=2

Ia pile limiting stress criterion for compression active?
Limlting plle material stress at woerking load
Are tension calculations enakled?

Catum Tyoe

Sffactive strass profile

Pile Properties
Pile ftypa Bplid
Pzle cross—-section
Under=ream Mo

Calsulatlion profile Range
Mimimum pile length
Maxloum pille Lepgth
Increment =size 0, 50000
Second

Diameter

Second
Diameter
location

Cross-section Wumber of Top
CIO8s Diameter
sections

Cross—secticn 1 1 O 30000

Undrained Materials - General Data

Ha,. Material Bulk Cu

description unit material
weight  factor
[kB/m"] [kPa] [kPa]
18,0040 MA .0 0.0

Top Cu Base Cu

1 Diszgounted
Soil

2 Grey Clay
{LC)

Undrained Materials - Skin Friction Data

Ho, Material Skin frietion
dezcription computation

20,000 BA 65,0040 115.00

Alpha -

[kFa] [kFa]
1 Discounbed
Soil

5]

{LC)
Undrained Materials - End Bearing Data

Ho. Material End bearing He a
description computation

[kFa] [kPa]

L Discounted R MR
Soil

2 Grey Clay
{1

He specified

O O HE

Me: specifisd

Drained Materials - General Data

Circular

6.0000 m
L3 000

Thizd
Diameter
location

[m] [m] [m]

Alpha speclf e Ll M WA N

Grey Clay Alpha spesifisd O.5%0000 HA MaA- Ha

A Ho

N HO

Working load
Ten

fes

3.0000

He

regn

1.,304010

Ies

HI50°.0 kPa
Ho

DI:'.'E"”'.-T-."I |:',.I'J."H.".d.
Calculated

Third
Diameter

[m] [m]

9z ,1im

Top Base Spec. Value

[kEa]
HA

HE

9b,1im

Tep Base Spec. Valua

[kPa]
NA

MA

Pragram Pia Verslon 19,7004 Copyright £ 2000-2018

Frinled Z3-bu-2019

Page
Timea 16:21
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I Job Mo, Sheel Na, Rev
I PILEDESIGNS 19959
Havant - Wessex Yard, 8 New Lane, PO9 2JH Dirg, Ref
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0 e by Ty Sl
Ho. Material End bearimng Ho Ty 9h . 1im
description computation
Tap Base Spec. Value
[EPal [kPal [kFal
Ho. Material Bulk  Tan ()
dezeription unik materisl
welght fackar
[kH/m? ]
1 gilayey Band 19, 000 MA
2 Defsd Sand 20,0904 W F:
Drained Materials - Friction Data
Ho. Material Ekin friectien Beta Delta Ceoefficient = s, 14im
deszcription computation (8) of esarth
preszsure K
Top Base Spec. Value
[deg] [kPa] [kPa] [kPa]
1 Cclayey Sand Earth pressurce MA 30060 080000 HA HA Ko HA
2 Dense. S5and Earth pressurce HA 36,000 0. 80000 M KA Mo HA
Drained Materials - End Bearing Data
Ho. Material End bearing Nq Phi' PhiD Phiev' It Ih 9k, 1im Hg-Phi
dezcription computation cUrves
Top Bass Spec. Valuam
[dag] [deg]l [dag] [kFa] [kPa] [kPa]
1 I.'f'..-‘l.'_.'r-e-'l.' FANC HNg HF‘E!"i fiach 100500 KA PR 1 R T HA Ha [ o
2 Iense Fand Mg specified g0.000 Fhy B A, ot MM Hh Yes 10000, HA
Stage 0 : Initial Stage
Groundwater
Ko, Level Pressure Unit weight
of water
[m] [kPa] (kN m®]
1 3 0000 .4 98104
Soil Profiles
Soil Profile 1: Soil Profile 1
Ho. Depth Material description Contributes to
negativa skin
frictien
[m]
1 00 Discounted Soll Mo
2 2.5000 Clayey Sand Mo
o L OO0 GEey Clav (L) M
i 10,000 Dense Sand Mo
Soil Profile - Groundwater Map
Ha. Soil Prefile Groundwater
I Goil Frorile'l GroundwWwater Profile 1
Stress Profiles
Soil Profile 1: Soil Profile 1
Program Pie Verslon 19,7004 Copyright £ 2000-2018 Page 2

Frivled Z3-bd-2019 Time 16:21



22259

I Jah No, Shest Na. Rev.
I PILEDESIGMNS
|C&L FYPER I¥5%E

Havant - Wessex Yard, 8 New Lane, PO9 2JH Dro. Ref.
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0 e by Ty Sl
Depth Density Undrained Mg Total Porewater Effective Effective Cumulatiwve
Cohesion vartical prassura wvartical herizontal skin
stress stress stress* friction
Per unit
perimater
[m] [EN/m?] [kPa] [EFa] [EFPa] [kEFa] [EFa] [kN/m]
.0 13,0040 0.0 H.A. .0 oo .4 BA .0
2.54a00 La_oad R H.A. a5.000 .0 45. 0040 MA {.0
Z 23000 La.non r 10,000 45 . 000 o 45, 000 Je. 000 a.n
3.0000 LS. 000 Q.0 10,000 54 .500 0.0 54.500 43800 1L.4689
50000 12,000 e 28, 10, (Y 832,500 19.620 T2, RED 58,304 T0.324
5.0000 20,000 e5. GO0 H.A. 32.500 19.620 12,8840 HA TO.324
6. a0 20000 15000 M. A 112.50 29430 B3 0 HA 105,32
. 3000 2, 0a0 go. 000 M.h. 122.50 34.33% Ed.1w5 HA 124.70
T 0a0nG 20004 a5 _odo M_A. 132 E0 39 240 93260 MA 145, .32
T.5000 20, 00 20, 000 H. A 142,50 44,145 B8.335 HA 1&7 .20
8. 0000 20,000 5. 000 H.A. 15Z2.50 49050 102, .45 MA 190, 32
2. 5000 20,000 10,00 M. A 162,50 FAHIS 108,24 BA 214.70
S.0000 20,080 1a5.00 H.A. 172,50 5B.EBaD 113,64 HA 240,32
G.5000 20,000 110,06 [ 182,50 B e 1 Lik iy MA 287,20
10,000 20,000 115.00 M.AL. 152,50 68670 12383 HA 295. 32
L0 Qoo 20 000 [ 0. 0G0 142 50 GE.BTD L23.83 GE_06d 795, .33
105006 2004 = 1 B0, 0@ 20250 T35 28,23 103,14 332.0%5
11.000 2. 004 o0 B0, O00 212.50 TE. 480 L34 .02 107,22 370.26
11,508 ZE G G B0, OG0 222,50 B3.385 38212 i 0 S 105,25
12.000 20.0040 o0 BO. 000 232,50 2B_290 144 2] T15.37 451 .1%
12.500 20,000 1 B0, 000 242,50 035135 148,30 119.44 493,77
13,000 20.0040 0.0 GO, OO0 232,50 SB. 100 154 .44 123,54 537 .90
* Effective horizontal stress not caleculacted for "Total Stress" materials anhd for Beta Method.

Cross-section 1 results:
Uniform pile with top shaft diameter = 0.35 m

Results - Compression

Soll Profile 1: Soil Profile 1
Depth Pile Ultimate Cumulatiwve Hegative Ultimate Allowable Limiting

length Base extearnal gkin capacity capacity criterien
capacity Frietioen frictian ]
(Qp) (Qg)  (Quge)
[m] [m] [kw] [kN] [kH] (kK] (kK]

B.OO00d & 0000 a4 843 & R B .0 18075 6l 251 1
B.5000 &.3000 69.272 137.11 .0 06,38 GE, 795 1
Fo0000 T 0apo 23 602 16%.746 0.0 233 .39 17,798 1
T.2000 -7, 3000 17.931 1R3 .84 .0 £B1.78 B7.258 1
BL o000 8, 000 B2 261 20027 .0 297 .53 - S Wt L 1
B SO0 & 5000 Hé o, 54l 23607 k.0 38 . 0h 107,55 1
S.0000 B.0000 Q0. 20 264,25 (18 AFHLAT 113.3%8 1
Gos{gd & _ 5000 9L 245 293 8O .1 3HG .05 1246, &8 1
10,000 10,000 e b T 32473 0.0 4724 34 141.43 1
10,000 10 000G 714 .83 324,73 .0 1039 .6 244,74 3
L0a0a 100500 744,24 J6a3.11 .0 1E09.4 ZBARES 3
11.0080 11000 173265 407 .12 .0 1180 .8 i B2 S Iy 3
11.500 11500 BO3.07 415076 .0 1253, 8 346 .74 3
12,000 12,0006 B3Z2.48 486,03 .0 132B.5 381.56 3
12500 12500 HEl.&84 Cd2o93 k.0 Ta0d & 417,64 >
13,0060 13,000 481 .30 581 .45 .0 1482. 8 154 .36 L)
# Limiting criteria :
1: Global factor of =afery
Z: Shaft and pase factors of safeky
3: Shatt factor of safety
4: Pile material ii:ui'._inq' stress [Compressian

Nqg Calculation Details

Soil Profile 1: Soil Profile 1

There are no pile tge leveals in any drained material (with Beregantzev/Belton optien) in the given scil profile.

Pragram Pia Verslon 19,7004 Copyright £ 2000-2018 Page 3
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I Job Mo, Sheel N, Rev.
I PILEDESIGNS 1995
Havant - Wessex Yard, 8 New Lane, PO9 2JH Dirg, Ref
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0 as Role Rhmsod)
Notes
Frofile as Borehcle BH101Y BH1O3
for Elock B
Analysis Options
Deslgn method Working load
Arc compression calculations enabled? Yes
1a glabal Fof critericn for compreasion active? Yes
Global factér on ultimabe bearing capacity Fg 3.40000
I8 wartial FofS criterion for compression active? Ho
Is shaft Fai criferion fot CAmMpress Loy aceEive? s
Factor applied to ultimate skin friction Fsz 1.3000
Is glle Limitlng sCiess criterion [ar compression &Schlve? s
Limiting pile material stress at working load a750.,.0 kPa
Are tenzlon calenlatipns enabpled? Ho
Datum type Depth based
Effactive stresas profile Calculated
Pile Properties
Pila typa Solid
Pile crosg=gection Cirpular
Uncar=resam Hi
Calculation profile Range
Mimlowm eile length g, 0080 m
Maximum pile length E3.000 m
Incremant siza 0. 50000
Cross-section Humber of Top Second Second Third Third
Erass Diameter Diamater Diameter Diameber Diameter
sections location location
[m=] [m] {m] [m] [m]
Croga=géction 1 1 Q.. 35000
Undrained Materials - General Data
Ho. Material Bulk Cu Top Cu Base Cu
description unit material
weight factor
[kH/m*] [kFa] [EFa]
I Discounted 18000 BA 0.4 Q0
S0dil
2 Grey Clay 20,4030 M G5, 00 103,00
{LC)
Undrained Materials - Skin Friction Data
Ho. Material Skin friction Alpha = 9g,1lim
description computation
Top Bage Spec. Value
[kPFa] [kFa] [EFa]
1 Discounted Alpha specified .0 BA Mk Mo KA
Sgdl
2 Groy Clay Alpha specifisd Q.,.50000 MA A Ha HA
{LC)
Undrained Materials - End Bearing Data
Ho. Material End bearing Hc = N 9h, 1im
deszeription computation
Top BEase Spec. Value
[EPa] [kPa] [EPa]
1 Discounted Ne specified a.a MA, MA Mo HA
aoll
2 Grey Clay Me spacified 8. Q000 KR NA Ho MM
1)
Pragram Pia Verslon 19,7004 Copyright £ 2000-2018 Page 1
Pfinled Z9-Jul-2019 Tima 16:22



I Job Mo, Sheel Na, Rev
I PILEDESIGNS 19959
Havant - Wessex Yard, 8 New Lane, PO9 2JH Dirg, Ref
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0 e by Ty Sl
Ho. Material End bearimng Ho Ty 9h . 1im
description computation
Tap Base Spec. Value
[EPal [kPal [kFal
Drained Materials - General Data
Mo. Material Bulk  Tan(§)
description unit material
weight  factor
[kR/m" ]
1 Clavey Sand 19 800 WA
2 Dense Sand 20, 000 A
Drained Materials - Friction Data
Ho. Material Skin friction Bata Delta Cosfficient - 95, 1im
description computation {6 of sarth
pressuce K
Top Base Spac,. Value
[deg] [kPa] [kPa] [kFa]
1 CLl& Yy Fand EArth pressuce MA- 30,000 o HODDN ) HA Ha MNA
2 Dense 3and Earth pressure NA 3&.000 G.a0000 MA HAE Mo MA
Drained Materials - End Bearing Data
Ho. Material End bearing Wg Fhi' Phail Phicv' Ic Ih 9h,1im Hg-Fha
description computation CUrves
Top Base Spec. Valusa
[deg] [deg] [deg] [kPa] [kFa] [EFa]
1 Clayey Sand Ng spacifiaed 10.000 KA, HA Hi M Ha H4 Mo ML HNA
2 Dense S5and Mg speclifisd e0.000 M HA HA HA HA Hh Yes 10600, WA
Stage 0 : Initial Stage
Groundwater
Ho . Laval Frassura Unit weight
of water
[m] [EFa] [kH/m*]
1 3000 .6 QrEred
Soil Profiles
Soil Profile 1: Soil Profile 1
Ho . Depth Material description Centributes ta
negatiwve skin
frictioen
[m]
1 JoD Mscounted: Sorl Mo
2 2.5000 Clayey Sand )
2 o G Graiyr Clay (L) o
| 2.8000 Dense Sand Mo
Soil Profile - Groundwater Map
Ha, Soil Profile Groundwater
1 Soll Brofile 1 Groundwater Proflle 1
Stress Profiles
Soil Profile 1: Soil Profile 1
Program Pie Verslon 19,7004 Copyright £ 2000-20418 Page 2

Frivled Z3-bd-2019 Time 16:22



22259

I Jah No, Shest Na. Rev.
I PILEDESIGMNS
|C&L FYPER I¥5%E

Havant - Wessex Yard, 8 New Lane, PO9 2JH Dro. Ref.
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0 e by Ty Sl
Ho. So0il PFrofile Groundwater
Depth Den=zity Undrained Hg Total Porewater Effective Effective Cumulative
Cohesian vertical pressure vartical horizental zkin
gtrass stress strezz* friction
per unit
perimater
[m] [kN/m* ] [kPa] [kPa] [kPa] [kPa] [kPa] [kt /m]
ao 18.000 OO0 ML 0.0 a.o 0.4 LA a.0
2, 3000 18.000 R, M. A, 4% .000 Q.0 45, 000 KA 0,0
Z2.5000 15,000 0.0 10,000 45,000 0.0 45,0040 36.000 0.0
3 LG L9 00 I 100, (kD a4 Sdll 5 b s N0 A5, 6010 L1l.48%49
5.0000 15.000 0.0 10, 000 82.500 19,620 72,8480 58,3049 T0.324
S B00G 20,000 &5 00 o 92,5400 19,620 id,Ban MA fir, 324
£.0000 20, 000 5. 000 Mah. 112.50 20430 B3.070 BA 10332
E.5O00 20,0040 2o 000 M.E. 122,50 4,295 BE.1E5 MA 124.70
TG 20000 35,000 MRS 13280 20 240 ga.2ad HE 145,32
7.5000 20,0040 0. 000 BM.&. 142 .50 14.145%5 HE , 355 Ma 167 .20
&R0 20000 e L gl el N R 15250 49,850 13,45 A 190,332
2. 5000 20,000 100,00 o I62.50 53 955 108,54 HA 214 .70
B _oEano 20 ) 103,00 MR 1&E. 50 ShoB9E 111,60 BA 224 9F
Z.ao00 20,000 0.0 G0, Q0D I6B.50 56.8938 111,60 30,22 225 97
Oogong 20000 o0 B0, Q00 172,50 SHIBRD 11364 b e ) 243 .02
,5o0e 20000 0.0 60,000 I8z2.50 &3.763 118.74 94,9088 276.78
1p.ano 200 000 [T, B0, Q00 Ta2 50 BE. 6D 1250834 S0 06 3 L
10,500 20, 0040 QL0 60, 000 202 .50 T3. 575 128,93 103,14 248,76
11.000 20000 ) 60000 2120580 TE. 480 134,02 1073 .22 IRE . 5E
11.500 A6, 000 0. B, Q0 222,50 B3.385 138,12 111:2% 426¢ .65
12,000 20000 00 60, 000 23250 88 .250D 144 .21 8 o o 4657 .82
12.500 A 000 R | B0 AT 242,50 4% 1495 144 .30 119,44 C10 .47
L3, 008 28084 .0 50, 000 25250 Qg 100 154,40 1z3.:52 554 L B0

« Effective harizontal atress not calculated for "Total Stress" materials and for Beta Method.

Cross-section 1 results:
Uniform pile with top shaft diameter = 0.35 m

Results - Compression

Soil Profile 1: Soil Profile 1
Dapth File Ultimate Cumulative Wegative Ultimate Allowable Limiting

length baze external skin capacity capacity criterion
capacity Friction friction i
{Qh} l:'i;ll Iqﬂ.ﬂ:f}
[m] [m] (kM) [kN] [N [kN] [kH]
A 0000 &.04000 &4 543 i 5 e ) d.n 180,75 BO.251 1
B.2000 &.3000 5 B e 137.11 .0 20%,38 BH. 795 1
T.o000 T o000 T3.e02 159,740 .0 233038 T7.798 1
T.E004 T, 5000 | 183,84 .0 #6178 57,259 1
B.OO0O 8.0000 BZ. 261 209,27 &.0 29155 7B T 1
B.SOed & 5000 g6 . 500 23e.07 . 324 .66 LUy 55 1
S.Q000 B.0000 G36. 0] 267,21 .0 H23.22 205,50 A
Qo5000 5 5000 BRL_ 42 304,34 .0 9859 .76 234,11 3
LO.00d 10,000 114,63 F343.0%8 .0 5 E 3 | 283092 =]
10.500 10,500 144 _24 3B3._44 .0 r27.9 294 .9E 3
L. 00 11,000 s 425,49 .0 1859, T A ) 3
11.500 11.500 B3.07 452,13 .0 1272.2 360 .87 3
L2000 12,000 B32.48 519,40 k0 13460 ol L >
12.500 12,500 HE1l.E9 T R .0 1423.2 431 .76 L]
B3 000 135000 BE1._ 30 i, 82 G 1561 1 dab, 0o 3
f Limiting crliteria 2
1: Glaobal factor of safetiy
2% Shaft and pase factoras of aafeky
37 Shaft Cactor of safTely
42 File materigl limiting stress [Compression]
Ng Calculation Details
Soil Profile 1: Soil Profile 1
Program Pie Verslon 19,7004 Copyright £ 2000-2018 Page 3
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III PILEDESIGNS

Havant - Wessex Yard, 8 New Lane, PO9 2JH
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0

Jab M, Sheaal Mo, Ry
Drg. Bef

Mada by Catn Checkad

Fhd

Depth Pile Ultimate Cumulative Hegative Ultimate ALl

capacity Friction friection

(Qp) (@)  (Gnag)

There are no pile toe lavels in any drained material {wi

owabla Limiting

length base axternal skin capacity capacity criterion

th Berezantzev/Beolteon option)

in the given seil profile.

Program Pie Verslon 19,7004 Copyright £ 2000-2018
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I Job Mo, Sheel N, Rev.
I PILEDESIGNS 1995
Havant - Wessex Yard, 8 New Lane, PO9 2JH Dirg. Ref
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0 as Role Rhmsod)
Notes
Frofile as Borehole BH10Z
for Elock C
Analysis Options
Deslgn method Working load
Arc compression calculations enabled? Yes
1a glabal Fof critericn for compreasion active? Yes
Global factér on ultimabe bearing capacity Fg 3.40000
I8 wartial FofS criterion for compression active? Ho
Is shaft Fai criferion fot CAmMpress Loy aceEive? s
Factor applied to ultimate skin friction Fsz 1.3000
Is glle Limitlng sCiess criterion [ar compression &Schlve? s
Limiting pile material stress at working load a750.,.0 kPa
Are tenzlon calenlatipns enabpled? Ho
Datum type Depth based
Effactive stresas profile Calculated
Pile Properties
Pila typa Solid
Pile crosg=gection Cirpular
Uncar=resam Hi
Calculation profile Range
Mimlowm eile length g, 0080 m
Maximum pile length E3.000 m
Incremant siza 0. 50000
Cross-section Humber of Top Second Second Third Third
Erass Diameter Diamater Diameter Diameber Diameter
sections location location
[m=] [m] {m] [m] [m]
Croga=géction 1 1 Q.. 35000
Undrained Materials - General Data
Ho. Material Bulk Cu Top Cu Base Cu
description unit material
weight factor
[kH/m*] [kFa] [EFa]
I Discounted 18000 BA 0.4 Q4
S0dil
2 Grey Clay 20,4030 M G5, 00 91.000
{LC)
Undrained Materials - Skin Friction Data
Ho. Material Skin friction Alpha = 9g,1lim
description computation
Top Bage Spec. Value
[kPFa] [kFa] [EFa]
1 Discounted Alpha specified .0 BA Mk Mo KA
Sgdl
2 Groy Clay Alpha specifisd Q.,.50000 MA A Ha HA
{LC)
Undrained Materials - End Bearing Data
Ho. Material End bearing Hc = N 9h, 1im
deszeription computation
Top BEase Spec. Value
[EPa] [kPa] [EPa]
1 Discounted Ne specified a.a MA, MA Mo HA
aoll
2 Grey Clay Me spacified 8. Q000 KR NA Ho MM
1)
Pragram Pia Verslon 19,7004 Copyright £ 2000-2018 Page 1
Pfinled Z9-Jul-2019 Timea 16:23



I Job Mo, Sheel Na, Rev
I PILEDESIGNS 19959
Havant - Wessex Yard, 8 New Lane, PO9 2JH Dirg, Ref
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0 e by w B
Ho. Material End bearimng Ho Ty 9h . 1im
description computation
Tap Base Spec. Value
[EPal [kPal [kFal
Drained Materials - General Data
Mo. Material Bulk  Tan(§)
description unit material
weight  factor
[kR/m" ]
1 Clavey Sand 19 800 WA
2 Dense Sand 20, 000 A
Drained Materials - Friction Data
Ho. Material Skin friction Bata Delta Cosfficient - 95, 1im
description computation {6 of sarth
pressuce K
Top Base Spac,. Value
[deg] [kPa] [kPa] [kFa]
1 CLl& Yy Fand EArth pressuce MA- 30,000 o HODDN ) HA Ha MNA
2 Dense 3and Earth pressure NA 3&.000 G.a0000 MA HAE Mo MA
Drained Materials - End Bearing Data
Ho. Material End bearing Wg Fhi' Phail Phicv' Ic Ih 9h,1im Hg-Fha
description computation CUrves
Top Base Spec. Valusa
[deg] [deg] [deg] [kPa] [kFa] [EFa]
1 Clayey Sand Ng spacifiaed 10.000 KA, HA Hi M Ha H4 Mo ML HNA
2 Dense S5and Mg speclifisd e0.000 M HA HA HA HA Hh Yes 10600, WA
Stage 0 : Initial Stage
Groundwater
Ho . Laval Frassura Unit weight
of water
[m] [EFa] [kH/m*]
1 3000 .6 QrEred
Soil Profiles
Soil Profile 1: Soil Profile 1
Ho . Depth Material description Centributes ta
negatiwve skin
frictioen
[m]
1 JoD Mscounted: Sorl Mo
2 2.5000 Clayey Sand )
2 o« HIG Graiy Clay (L) o
| {6000 Dense Sand Mo
Soil Profile - Groundwater Map
Ha, Soil Profile Groundwater
1 Soll Brofile 1 Groundwater Proflle 1
Stress Profiles
Soil Profile 1: Soil Profile 1
Program Pie Verslon 19,7004 Copyright £ 2000-20418 Page 2

Frivled Z3-bd-2019 Time 16:23



22259

I Jah No, Shest Na. Rev.
I PILEDESIGMNS
|C&L FYPER I¥5%E

Havant - Wessex Yard, 8 New Lane, PO9 2JH Dro. Ref.
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0 e by Ty Sl
Ho. So0il PFrofile Groundwater
Depth Den=zity Undrained Hg Total Porewater Effective Effective Cumulative
Cohesian vertical pressure vartical horizental zkin
gtrass stress strezz* friction
per unit
perimater
[m] [kN/m* ] [kPa] [kPa] [kPa] [kPa] [kPa] [kt /m]
ao 18.000 OO0 ML 0.0 a.o 0.4 LA a.0
2, 3000 18.000 R, M. A, 4% .000 Q.0 45, 000 KA 0,0
Z2.5000 15,000 0.0 10,000 45,000 0.0 45,0040 36.000 0.0
3 LG L9 00 I 100, (kD a4 Sdll 5 b s N0 A5, 6010 L1l.48%49
5.0000 15.000 0.0 10, 000 82.500 19,620 72,8480 58,3049 T0.324
S B00G 20,000 &5 00 o 92,5400 19,620 id,Ban MA fir, 324
£.0000 20, 000 5. 000 Mah. 112.50 20430 B3.070 BA 10332
E.5O00 20,0040 2o 000 M.E. 122,50 4,295 BE.1E5 MA 124.70
T L0000 20000 35,000 MRS 132530 20 240 03a.2ad HE 145,32
7.5000 20,0040 S0 000 BM.&. 142 .50 44.145 HE . 355 Ma 167,20
Toennn 20000 o1 .000 N h. 14450 45126 99,374 A il g i e
T.8000 20,000 0.0 6O . 000 144 .50 415,126 99,374 75,4949 171.72
BGOno 20 ) 0.0 B0, 000 152.50 49050 L3245 BZ . TaD 195 .30
. 5000 20,000 0.0 60, Q0D I62.50 %3 .-855 108, 54 A6.33& 226,11
O_ooog 20000 o0 B0, Q00 172,50 SH.OBRD 11364 b Lo ) 258318
,5o0e 20000 0.0 60,000 I8z2.50 3. 763 118.74 94,9088 292 .16
1p.ano 200 000 [T, B0, Q00 Ta2 50 BE. 6D 1250834 S0 06 327 .40
10,500 20, 0040 QL0 60, 000 202 .50 T3. 575 128,93 103,14 364,13
11.000 20000 ) 60000 2120580 TE. 480 134,02 1073 .22 402 .34
11.500 A6, 000 0. B, Q0 222,50 B3.385 138,12 111:2% 442 .03
12,000 20000 00 60, 000 23250 88 .250D 144 .21 8 o o 4B3 .20
12.500 A 000 R | B0 AT 242,50 4% 1495 144 .30 119,44 L2 HE
L3, 008 28084 .0 50, 000 25250 Qg 100 154,40 1z3.:52 b T R

« Effective harizontal atress not calculated for "Total Stress" materials and for Beta Method.

Cross-section 1 results:
Uniform pile with top shaft diameter = 0.35 m

Results - Compression

Soil Profile 1: Soil Profile 1
Dapth File Ultimate Cumulative Wegative Ultimate Allowable Limiting

length baze external skin capacity capacity criterion
capacity Friction friction i
{Qh} l:'i;ll Iqﬂ.ﬂ:f}
[m] [m] (kM) [kN] [N [kN] [kH]

B 000D & 0000 P B 115,81 .0 18075 BO.251 1
B.2000 &.3000 Bu, 272 137.E1 .0 206,348 BH. 795 1
T.000d 7000 73,6032 159,74 .0 233038 T7.798 1
T.E004 T, 5000 i | 183,84 .0 £hl./E 57,259 1
B.ODOD 8. 0000 §87.14 214.74 &.0 B11.93 165.19 L]
B.SOed & 5000 a26. 60 248,82 . B75 .21 191 .24 3
Qo000 8. 0000 G656 ,0] 284,12 0.0 Da0.12 ZLa.0h A
QoS000 4 5a00 e85 42 321 .24 .0 1006.7 247,11 %
LO.00d 10,000 114,63 3a0.00 .0 1074 .8 i, T =]
10600 10,500 144_24 400 .34 .0 114426 30799 3
L. 00 11,000 s 443,40 .0 1216.4 4 0 L) 3
11.500 11.500 BG3.407 48¢.04 .0 1289.1 132 HT 3
L2000 12,000 B32.48 53130 k.0 1363.8 408, 30 ¥
12,500 12,500 BEl.E9 57820 .0 1440.1 144 .77 3
B3 000 135000 = 1 26,12 G L51E 0 483, 10 3

f Limiting criteria

1: Glaobal factor of safetiy

2% Shaft and pase factoras of aafeky

37 Shaft Cactor of safTely

42 File materigl limiting stress [Compression]

Ng Calculation Details

Soil Profile 1: Soil Profile 1

Program Pie Verslon 19,7004 Copyright £ 2000-2018 Page 3
Pfinled Z9-Jul-2018 Time 16:2%



III PILEDESIGNS

Havant - Wessex Yard, 8 New Lane, PO9 2JH
J50mm diameter auger piles
Vertical Capacity, FOS= 3.0

Jab M, Sheaal Mo, Ry
Drg. Bef

Mada by Catn Checkad

Fhd

Depth Pile Ultimate Cumulative Hegative Ultimate ALl

capacity Friction friection

(Qp) (@)  (Gnag)

There are no pile toe lavels in any drained material {wi

owabla Limiting

length base axternal skin capacity capacity criterion

th Berezantzev/Beolteon option)

in the given seil profile.
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Pile Arisings Test Certificates




Elermnant Malanals Techmology B 44 () 1244 A337E0
e ].e m e I-lt Uit 3 Deesida Poind Fo+44:40) 1244 833781

Desaide Industrial Park W wagnnr element. com

Doegide

CHE 204
Omnika
3-6 The Cuarlerdeck
Por Solent
Portsmouth
POE 4TF 2 1, 1‘:'___;?-_

S
LR
EEEE

Attention : Grace Larcombe
Diata Ath August, 2098
Your reference : AA0T08
Our reference : Test Repart 1912713 Batch 1
Location :
Date samples received ; Tth August, 2019
Status Final repor
Issue © 1

Three samples were recebved for anabysis on Tth August, 2019 of which theee were scheduled for analysis. Please find attached our Test Report
which should be read with notes at the end of the report and should include all sectons if reproduced. Interprelations and opinions are culside the
scope of any accreditation, and all results relate ondy to samples suppled.

All analysis is carriad oul on as receivad samples and reported on & dny waighl basis unless stafed otherwise. Resulls are not surrogale corracted.

Authorised By:

Lucas Halliwell
Project Co-ordinator

Please inchuda all sections of this repart IF it s reproduced

Elernant Makariala Technology Environmantsd UK Limied

Registered in England and Walas

Fegstered Office: 10 Lower Grosvenor Place, Landon, SW1%W 0EN

Corpany Regisitation Mo: 11371415 1otG



Element Materials Technology

Client Name: Ciminia Report : Solid
Referencae; A10708
Lacathon: Balids: V=80y WO jr, #2580y gless jar, T=plastic fub
Contact: Grace Larcomba
EMT Job Ne: 19112713
EMT Sampls Na, 1-3 4 5.
Sample | oo [l oo
Uepthy 200 200 T Pludss S atiached noae Tor ol
COC Na | mise Abbreviabors and ﬂl:rﬁ"l!ﬂ'ﬂs
CamMainars vd W W

Sanmpie Dabe | 16082015 | DEO8Z01 81 J608E01 S

Sampla Typs Sil Sl Sl
Bimbeh Number] 1 1 1
LoDoR | Units ”‘Hn"'""
Dude of Recaigt| 07082018 | 0708018| 0708010
Suiphate as 504 ¢21 Ext)® 14377 | 04803 | 04658 <), B015 gt |Tazaipman)
| 7.56 237 a3k <[ pH ity | TRMTZEMAE

Please include all sections of this report if it 15 reproduced
GF-PM 3.1.2 v11 All solid resulls are axpressad on a dry walght basis unless stated otherwise. 2of B



Element Materials Technology

Motification of Deviating Samples

Client Name: Omnia
Reference: A10708
Location:
Contact: Grace Larcombe

EMT EMT

Job Batch Sample ID Depth Sample Analysis Reason

Nao. MNo.

No daviating sampde raport results for job 1812713

Flease note that only samples that are deviating are mentioned in this report. f no samples are listed it iz because none were deviating.

Only analyses which are accredited are recorded as deviating if set criteria are not met.

QF-PM 3.1.11 %3

Pleaze include all sections of this report T it is reproduced

Jofé



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 1812713
SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being oulside our
MCERTS scope. As validation has bean performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. Iif samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that vou have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them,

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this 15 required by your company.
Where appropriate please make sure that our detection limits are suitable for yvour needs, if they are not, please nolify us immediately

All analysis is reported on a dry weight basis unless staled otherwise. Limils of detection for analyses carried out on as received samples are not
molsture conlent corrected, Resulls are not surrogate comeclad, Samples are dried at 35°C £5°C unless otherwise stated, Moisture content for
CEN Leachate tests are dried at 105°C £5°C.

Where Mineral Oil or Fats, Oils and Grease is gquoted, this refers to Total Aliphatics C10-C40.

Where a CEM 10:1 ZERO Headspace VOC test has been carmed out. a 10:1 ratio of water to wet (as received) soil has been used.

% Asbeslos in Asbestos Containing Materials (ACMs) is determined by reference lo H5G 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. YWhere an insufficient amount of sampie has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be remaoved.

Megative Meutralization Potential (NP) values are obtained when the volume of NaOH (0.1N] titrated (pH 8.3) is greater than the volume of HCI (1M)
io reduce the pH of the sample to 2.0 - 2.5, Any negalive MNF values are correcied to 0.

The calculation of Pyrite content assumes that all oxidizable sulphides présent in the sample are pyite. This may not be the case. The calculation
may ba an overesitimate when other sulphides such as Barite (Barium Sulphate) are present,

WATERS

Please note we are not a UK Drinking Water inspectorate (DW|) Approved Laboratory .

15017025 accredilation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liguids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Qil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted fo the laboratory in suifable containers with sufficient ice packs to sustain an approprate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken,

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceplable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are oulside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect, Results are not surrogate comected.

DILUTIONS
A dilution suffix indicates a dilution has been performed and the reported result takes this into account. Mo further ealculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other qualily control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data iz reported but accreditation is removed. It is a UKAS requirement for dafa not reporied as accredited to be considerad
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited resulis. Please do not hesitate to contact
the laboratory if further details are required of the circumslances which have led to the removal of accraditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid resulls are expressed on a dry weight basis unlass stalad otherwise. 4ol



EMT Jab Mo.: 1812713

REPORTS FROM THE SOUTH AFRICA LABORATORY
Any method number not prefixed with SA has been undertaken in our UK laboratory unless reporled as subcontracled.

Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported resulls. Uncertainty expressed as a percentage can be provided upon request.

ABEBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK,
SA IS017025 (SANAS Ref No.TO729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
MA Mot applicable
MAD Mo Asbestos Detected.
MO None Detected (usually refers to VOC and/SVOC TICs).
NDP Mo Determinabtion Possible
55 Calibrated against a single substance
sV Surrogate recovery oulside performance criteria. This may be due to a maltrix effect.
Results expressed on as received basis
+ AQC failure. accreditation has been removed from this result, if appropriate, see ‘Mote’ on previous page.
4+ Result oulslde calibration range, resulls should be considered as indicative only and are not accredited.
= Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C £5°C
cO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in [ine with IS0 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Clignt Sample
TB Trip Blank Sample
ocC Oulside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid resulis are expressed on a dry weight basis unless staled otherwise. 5of 6



Element Materials Technology Method Code Appendix
EMT Job MNo: 1912713
B Analyses dore
Prap Mathod L MCERTS - °M | Reported an
e : - 175 an A8 Received
Test Melhod No. Descriplion Mo, (il Dezeriplian WAL S (L sl AR} or Driad driy ‘wiesght
EOprOpiats) ; anag) | o { IAD) Basis
. 1 3 X Extraction of dried arsd grownd o &2 received sampies with deicrmed aaber ina 2.1
F
LIl W ) CIET I MO A LIS T i e A watar 1o golil ratks Using & retprosal ahaker for al aralytes axcapt haxavalant
THA (Chiorida), 376 4 (Sulphala), 3652 {o-Phasphata), 3831 (TON) 3531 (Nisra), 3501 PN 4 Yap AD Yas
: 2 chromivm, Exiracion of as recatad sampha wsing 1007 o of 02M sodum hydrocide
(HHd+ ) comparabids o BE 150 18523-1, T1864 [Hex Cr) :
soil far hexavaien! chromium using a recprocal shaier.
Miodifed LS EPA mmelhods 150,17 and 20450 and BS54 3771230, Delesmiration of g by -
PR - - 7 il | Wit
THMTI Mesiroiim autornated probe analase M1 Extraction of 85 racahad solid sarmples ugkg one Bam &ald 1 2.5 pare Jelcrsed walsr Yo AR Mo
QF-PM 3.1.10v14 Pleaze include all sections of this report T it is reproduced 6 of 6



