APPENDIX G

Physical Test Results



Laboratory Test Cerlificate

Form REP008 Rev 3

Issued To Rosario Sottile Date of issue 24/03/2020
Groundsolve Ltd Issue No. 1
Unit 1 Charter Court, Well House Barns Client Ref. No. 2165/BGW/RS
Chester Road, Bretton Samples / Material Source
Flintshire, CH4 0DH Samples Recv'd 17/03/2020
Testing Start Date 17/03/2020 Sample State As received
Testing Complete 24/03/2020 Sampled by Groundsolve Ltd

Comments

BS 1377-3:1990 is considered out of date and has been replaced.

Project No

PC207858

Project Name

2165 - BRYN GLAS, WREXHAM

Summary of Tests

Test

Standard Test Description . UKAS
Quantity
BS EN ISO 17892-1:2014 Water Content 3 Yes
BS EN ISO 17892-12:2018 o b soy g
Cl.5.3855 Liquid Limit and Plastic Limit 3 Yes
BS 1377-3:1990
Cl.5.4&5.5 Sulphate Analysis - Ground Water 2 Yes
Cl. 9.0 pH 2 Yes
| (Standard withdrawn)

Note: Any descriptions, opinions or interpretations are outside the scope of UKAS accreditation.
The results within this report relate only to the samples tested and received from the client.
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TESTING

Test Results checked and approved for issue.
Signed for and on behalf of Geotechnics Limited
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203 Torrington Avenue, Tile Hill,

Stephane Schiano (Laboratory Testing Manager)

GCoventry, CV4 9UT



LABORATORY RESULTS - Atterberg Limit

Project 2165 - BRYN GLAS WREXHAM Project No: PC207858
Sample Results
Hole | Depth | Type| Sample| Description Point Data sml b | 425 | w | wp
'SEE;:‘]DF Ref Test Type Goise W;:e' bol sieve
n Pened (eactar) % um | % %
TPOB 1.004{ D [C34208|Light brown mottled light grey slightly Fall Cone 4pt with CL| 15 | 31% | 33 18
1.10 gravelly CLAY with roots. increasing water content,
(1.00) cone type: 80g/30, washed
over 425um sieve
TPO6 2.004 D |C34209|Light brown mottled light grey slightly Fall Cone 4pt with CL| 9 | 35% | 25 16
210 sandy CLAY. increasing water content,
(2.00) cone type: 80g/30, washed
over 425um sieve
TPO7 1.004 D |C34210|Light brown mottled light grey slightly Fall Cone 4pt with CL| 14 | 32% | 31 17
1.10 sandy slightly gravelly CLAY with roots. | increasing waler content,
(1.00) cone lype: 80g/30, washed

over 425um sieve

Remarks @
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LABORATORY RESULTS - Chemical Analysis

Project 2165 - BRYN GLAS WREXHAM

Project No: PC207858

Sample Sulphate Chloride
Hole Depth | Type | Sample| Description In Soll In pH |Organic Lg?f' _ ln Sol In
(Specimer Ref Acid | Water | water Content| Ignition| Acid | Water | yyaier
Depth) Soluble | Soluble Soluble| Soluble
" % g/ gl % % % | o | o
TPOB 1.00 ©34208|Light brown mottled light grey slightly 0.025 6.40
1.10 gravelly CLAY with roots. (0.03)
(1.00
1.10
TPO7 1.004 C34210|Light brown mottled light grey slightly 0.018 6.49
1.10 sandy slightly gravelly CLAY with roots. (0.02)
(1.004
1.10

Remarks % For Standards followed please see Laboratory Test Certificate
Sulphate reported as SO3, results in brackels reported as SO4

GCOTCCHNICS

gectechnical and gecenvironmental specialists




LABORATORY RESULTS -

Classification Chart

Project:

Project No: pc2o7858

2165 - BRYN GLAS WREXHAM

PLOT OF PLASTICITY INDEX AGAINST LIQUID LIMIT
for all items tested
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Soil Type Plasticity Characterisics
C Clay L Low
| Intermediate
M Silt H High
\% Very High
E Extremely High
Table ol Soil Types and Plasticily Characleristics {rom BS 5930 : 1999
Remarks 24/03/2020

GCOTCCHNICS

goeotechnical and goocenvironmental spacialists




LABORATORY RESULTS - Classification and Strength

Project 2165 - BRYN GLAS WREXHAM Project No: PC207858
Sample Classification Strength
Hole Depth | Type| Sample| Description | =5
(Specime Ref Symbol 1p Wil Wp w Tesl Ty O3 |GG C, cAvg
Depth) (>425) (p,) () p . 5 5|
i Yo Y | Y Y Mg/m | KN/ | KN/ | KN/ | KN/
TPOB 1.00{ D |C34208|Light brown mottled light grey slightly CL 15 | 33| 18 | 18.2
1.10 gravelly CLAY with roots. (31%)
(1.00
TPO6 2.000 D |[C34209|Light brown mottled light grey slightly CL 9 25| 16 | 134
2.10 sandy CLAY. (35%)
(2.00
TPO7 1.004 D |C34210|Light brown motiled light grey slightly CL 14 | 31| 17 | 19.0
1.10 sandy slightly gravelly CLAY with roots. (32%)
(1.00
Remarks |8 NST - Not suitable for Test \| S
For Standards followed see Laboratory Test Certficate (;a ,I ta :
w% - » = Rock water content test; x = Aggregate moislure content test teaiical and : H ) IC
QUT Water Contents: <Failure Zone>, [After test]




United Kingdom Accreditation Service

ACCREDITATION CERTIFICATE

TESTING LABORATORY
No. 1365

Geotechnics Limited

is accredited in accordance with the recognised International Standard ISO/IEC 17025:2017 - General
Requirements for the competence of testing and calibration laboratories.

This accreditation demonstrates technical competence for a defined scope as detailed in and at the locations
specified in the schedule to this certificate, and the operation of a laboratary quality management system (refer
joint ISO-ILAC-IAF Communiqué dated April 2017).

The schedule to this certificate is an essential accreditation document and from time to time may be revised and
reissued by the United Kingdom Accreditation Service. The most recent issue of the schedule of accreditation,
which bears the same accreditation number as this certificate, is available from the UKAS website
www.ukas.com.

This accreditation is subject to continuing conformity
with United Kingdom Accreditation Service requirements. The absence of a schedule on the UKAS website
indicates that the accreditation is no longer in force.

Section Head, United Kingdom Accreditation Service

Initial Accreditation date This certificate issued on
01 September 1993 07 August 2019

UKAS is appointed as the sole national accreditation body for the UK by The Accreditation Regulations 2009 (SI No 3155/2009) and
operates under a Memorandum of Understanding (MoU) with the Department for Business, Energy & Industrial Strategy (BEIS)



Schedule of Accreditation

issued by

United Kingdom Accreditation Service
2 Pine Trees, Chertsey Lane, Staines-Upon-Thames, Middlesex TW18 3HR

Geotechnics Limited

Issue No: 020

Issue date: 06 August 2019

UKAS
TESTING
1365 Tile Hill
Coventry
Accredited to CV4 9AP

ISO/IEC 17025:2017

The Geotechnical Centre
203 Torrington Avenue

Contact: Mr Stephane Schiano

Tel: +44 (0)24 7662 9024

E-Mail: sschiano@geotechnics.co.uk
Website: www.geotechnics.co.uk

Testing performed at the above address only

DETAIL OF ACCREDITATION

Materials/Products tested

Type of test/Properties
measured/Range of measurement

Standard specifications/
Equipment/Techniques used

AGGREGATES

ROCK

GEOTECHNICAL INVESTIGATION

and TESTING
- Laboratory testing of soil

Particle size distribution
- sieving method

Water content

Point load strength and anisotropy
indices

Water content — method 1

Water content
Bulk density
- linear measurement method

Determination of particle density —
fluid pycnometer method,

Determination of particle size
distribution - Sieving method

Determination of particle size
distribution - Pipette method

Incremental loading odometer test

Unconsolidated undrained triaxial
test

Determination of liquid limit (fall
cone method)

BS EN 933-1:2012

BS EN 1097-5:2008

ISRM Commission on Testing
Methods. Suggested Method for
Determining Point Load Strength
1985

International Society for Rock
Mechanics — suggested methods,
Part 1 Test 1. 1981

BS EN ISO 17892-1:2014

BS EN ISO 17892-2:2014

BS EN ISO 17892-3:2015

BS EN ISO 17892-4:2016

BS EN ISO 17892-4:2016

BS EN ISO 17892-5:2017

BS EN 17892-8:2018

BS EN 17892-12:2018

Case Manager: LL
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Schedule of Accreditation
issued by

United Kingdom Accreditation Service
2 Pine Trees, Chertsey Lane, Staines-Upon-Thames, Middlesex TW18 3HR

Accredited to
ISOINIEC 17025:2017

Geotechnics Limited
Issue date: 06 August 2019

Issue No: 020

Testing performed at main address only

Materials/Products tested

Type of test/Properties
measured/Range of measurement

Standard specifications/
Equipment/Techniques used

GEOTECHNICAL INVESTIGATION
and TESTING
- Laboratory testing of soil (cont'd)

SOILS
for civil engineering purposes

Determination of liquid limit (one-
point fall cone method)

Determination of plastic limit
Determination of plasticity limits

Sulphate content of soil and ground
water gravimetric method

pH value
California Bearing Ratio (CBR)

Unconfined compressive strength
- load frame method

Undrained shear strength

- triaxial compression without
measurement of pore pressure
Undrained shear strength

- triaxial compression with
multistage loading and without
measurement of pore pressure

Moisture content
- oven drying method

Saturation moisture content of chalk

Liquid limit
- cone penetrometer

Liquid limit

- cone penetrometer
- one point

Plastic limit
Plasticity index

Linear shrinkage

Density
- linear measurement

BS EN 17892-12:2018

BS EN 17892-12:2018
BS EN 17892-12:2018

BS 1377-3:1990 (withdrawn)

BS 1377-3:1990 (withdrawn)
BS 1377-4:1990

BS 1377-7:1990

BS 1377-7:1990

BS 1377-7:1990

BS 1377-2:1990

BS 1377-2:1990
BS 1377-2:1990

BS 1377-2:1990

BS 1377-2:1990
BS 1377-2:1990
BS 1377-2:1990

BS 1377-2:1990

Case Manager: LL
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Schedule of Accreditation
issued by

United Kingdom Accreditation Service
2 Pine Trees, Chertsey Lane, Staines-Upon-Thames, Middlesex TW18 3HR

1365
Accredited to
ISO/IEC 17025:2017

Geotechnics Limited
Issue date: 06 August 2019

Issue No: 020

Testing performed at main address only

Materials/Products tested

Type of test/Properties
measured/Range of measurement

Standard specifications/
Equipment/Techniques used

SOILS
for civil engineering purposes
(cont'd)

Particle density
- gas jar

Particle density
- small pyknometer

Particle density
- large pyknometer

Particle size distribution
- wet sieving

Particle size distribution
- dry sieving

Particle size distribution
- sedimentation
- pipette method

Dry density/moisture content
relationship (2.5 kg rammer)

Dry density/moisture content
relationship (4.5 kg rammer)

Dry density/moisture content
relationship (vibrating hammer)

Maximum and minimum dry
densities for granular soils

Moisture condition value (MCV)
MCV/moisture content relation
Chalk crushing value

One-dimensional consolidation
properties

Shear strength - small shear box

Residual strength
- small ring shear apparatus

BS 1377-2:1990

BS 1377-2:1990

BS 1377-2:1990

BS 1377-2:1990

BS 1377-2:1990

BS 1377-2:1990

BS 1377-4:1990

BS 1377-4:1990

BS 1377-4:1990

BS 1377-4:1990

BS 1377-4:1990
BS 1377-4:1990
BS 1377-4:1990

BS 1377-5:1990

BS1377-7:1990
BS1377-7:1990

Case Manager: LL
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Schedule of Accreditation

issued by

United Kingdom Accreditation Service

2 Pine Trees, Chaertsey Lane, Staines-Upon-Thames, Middlesex TW18 3HR

1365
Accredited to
ISO/IEC 17025:2017

Geotechnics Limited

Issue No: 020

Issue date: 06 August 2019

Testing performed at main address only

Materials/Products tested

Type of test/Properties
measured/Range of measurement

Standard specifications/
Equipment/Techniques used

Hydraulically bound and stabilized
materials for civil engineering
purposes

Initial consumption of lime

California bearing ratio/limmediate
bearing index

Moisture content
- oven drying method (definitive)

Plastic limit
Liquid limit
Plasticity index

Dry density/moisture content
relationship (2.5 kg rammer)

Dry density/moisture content
relationship (4.5 kg rammer)

Dry density/moisture content
relationship (vibrating hammer -
subsidiary method)

Moisture condition value (MCV)

BS 1924-2:2018
BS EN 13286-47:2012

BS EN 17892-1:2014

BS 1924-2:2018
BS 1924-2:2018
BS 1924-2:2018

BS 1924-2:2018 and BS EN 13826-
2:2010

BS 1924-2:2018 and BS EN 13826-
2:2010

BS 1924-2:2018 and BS EN 13826-
4:2003

BS EN 13826-46:2003

END

Case Manager. LL
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DATA SHEET - Laboratory Test Symbols

©

Classification and Strength

Chemical Analysis

Symbol C - Clay M - Silt
(0 - containing organic matter)
Plasticity L - Low
I - Intermediate
H - High
V - Very High
E - Extremely High
Ip Plasticity Index
% % retained on 425 pm sieve, shown under Ip
value
w, Liquid Limit
W Plastic Limit
NP Non-Plastic
NAT Sample tested in natural state
w Water Content
Py Particle Density
Test Quick undrained triaxial tests
SS Single stage - 102mm diameter.
S3  Single stage - set of 3
38mm diameter.
MS  Multistage - 102mm diameter.
D Drained Test
HV  Hand Vane
PP Pocket Penetrometer (kg/cm?)
NST Nct suitable for test
Yo Bulk Density
o, Triaxial Cell Pressure
G,-0,  Deviator Stress
it Excessive Strain
c, Undrained Cohesion
c Cohesion Intercept
¢ Angle of Shearing Resistance
Linear  Linear Shrinkage
Shrink

Stab add- Stabiliser which is added

Acid Soluble

Woater Soluble

In Water

pH

Organic content Organic

Chloride

Total sulphate in specimen, expressed as
SO; %, value in brackets expressed as
SO %

Soluble sulphate in 2:1 water : soil
extract, expressed as SO, g/l, value in
brackets expressed as SO, g/l

Sulphate content of groundwater,
expressed as SO, g/l, value in brackets
expressed as SOy g/l

pH value

content expressed as a
percentage of dry weight

Chloride lon content expressed as a
percentage of dry weight

MCYV, Compaction, CBR

Consolidation

m, Coefficient of Volume Compressibility
Cuso Coefficient of Consolidation - Log t
Cing Coefficient of Consolidation - Vt
Rock

UF Unacceptable Failure

MCV

MCC
Cccv

Moisture Condition Value at natural
water content

Moisture Condition Calibration
Chalk Crushing Value

Compaction

Type

Yo
Ya

25
4.5
Vs

Bulk Density

2.5 kg Rammer
4.5 kg Rammer
Vibrating Hammer

Dry Density

CBR California Bearing Ratio

Type

Top
Bottom
ND

25 = Test on Specimen
Recompacted using
2.5 kg Rammer

45 = Asabove but using
4.5 kg Rammer

\ = As above but using
Vibrating Hammer

™M = Test on open drive mould
specimen cut in field

S = Soaked Specimen

CBR at top of mould
CBR at bottom of mould
None Detected

In the Sample Description denotes a laboratory
only description



