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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-01

Total depth: 17.53 m, Date: 06/02/2018
Cone Operator: Uknown
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The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-01
Project: CA3043 Total depth: 17.53 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
SBT - Bq plots
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CPeT-I1T v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 06/02/2018, 14:09:02 2

Project file: C:\Users\Sean Blaney\Desktop\CPT\CA3043.cpt



Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

o
CENTRAL ALLIANCE
GEO

Project: CA3043
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CPT: CPT17-01

Total depth: 17.53 m, Date: 06/02/2018
Cone Operator: Uknown

SBT - Bq plots (normalized)

SBTn plot
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SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained

CPeT-I1T v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 06/02/2018, 14:09:02

Project file: C:\Users\Sean Blaney\Desktop\CPT\CA3043.cpt



D
CENTRAL ALLIANCE
GEO

CA3043
Location: A1B2CH

Project:
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Bq plots (Schneider)
Schneider et al (2008) Soil Class.

Schneider et al (2008) Soil Class.
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Cone Operator: Uknown
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Cone Operator: Uknown
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Mod. SBTn legend
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Updated SBTn plots
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Project: CA3043
Location: A1B2CH

CPT: CPT17-01

Total depth: 17.53 m, Date: 06/02/2018
Cone Operator: Uknown

Permeability SPT NGO ¥Young's modulus Relative density Friction angle
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Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on 1. and gt Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I. (Robertson, 2009) _ g User defined estimation data
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Calculation parameters

Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009)

Go: Based on variable a/pha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Ni:: 14
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CPT: CPT17-01

Total depth: 17.53 m, Date: 06/02/2018
Cone Operator: Uknown

Shear Wave velocity

State parameter

In-situ stress rato

Soil sensitivity

Effective friction angle
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Calculation parameters
Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-01A

Total depth: 18.77 m, Date: 06/02/2018
Cone Operator: Uknown

Cone resistance

Sleeve friction
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Tip resistance (MPa)

Friction (kPa)

Depth (m)

Pore pressure
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13-

T T
u] 200 400
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The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-01A
Project: CA3043 Total depth: 18.77 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
SBT - Bq plots
SBT plot
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=
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% 5 e
&3 o
0.1 r T
-0.20 3 i 0.40 0.60 0.80
Pore pressure ratio, Bq
0.1 1 i0 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayey silt tosilty clay ~ [] 7. Gravely sand to sand
[ 2. organic material [ 5. silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

CPT: CPT17-01A

Total depth: 18.77 m, Date: 06/02/2018
Cone Operator: Uknown

SBT - Bq plots (normalized)

SBTn plot

Mormalized Cone Resistance, Qm

0.1 1
Mormalized Friction Ratio, Fr (%)

10

Mormalized cone resistance, Qm

Normalized Bq plot
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-0.40 -0.20 000 020 040 0.60 080 100 120 140
Pore pressure ratio, Bq

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained
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CA3043
Location: A1B2CH

Project:

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way
Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-01A
Total depth: 18.77 m, Date: 06/02/2018

Cone Operator: Uknown

Schneider et al (2008) Soil Class.

Bq plots (Schneider)

Schneider et al (2008) Soil Class.
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way
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CENTRAL ALLIANCE

Geo http://www.central-alliance.co.uk

Project: CA3043
Location: A1B2CH

CPT: CPT17-01A

Total depth: 18.77 m, Date: 06/02/2018
Cone Operator: Uknown

Morm. Soil Behaviour Type

Depth (m)
Depth (m)
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SBTn (Robertson 19900

Fuzzy Classification

20 40 I 6ID a0
Frobability of Soil Types (%)

100

CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 06/02/2018, 14:07:48

Project file: C:\Users\Sean Blaney\Desktop\CPT\CA3043.cpt



(‘.)

CENTRAL ALLIANCE

Central Alliance Pre Construction Services Ltd

Alliance House, South Park Way
Wakefield WF2 0XJ
http://www.central-alliance.co.uk

GEO CPT: CPT17-01A
Project: CA3043 Total depth: 18.77 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
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Tip resistancs (MPa) RE(%) Pressure (kPa) I{SBT) SBT (Robertson, 2010)
SBT legend

[l L Sensitive fine grained [l 4 Clayey silt to silty clay

. 2. Organic material
[l 3 Clay tosilty clay

[ 5 silty sand to sandy silt
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
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Wakefield WF2 0XJ
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CPT: CPT17-01A

Total depth: 18.77 m, Date: 06/02/2018

Cone Operator: Uknown
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SBTn legend

[l L Sensitive fine grained [l 4 Clayey silt to silty clay
[ 5 silty sand to sandy silt

[ 6. Clean sand to silty sand [] 9. Very stiff fine grained

. 2. Organic material
[l 3 Clay tosilty clay

Morm. Soil Behaviour Type
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SBTn (Robertson 1990)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
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GEO
CA3043

Central Alliance Pre Construction Services Ltd

Alliance House, South Park Way
Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-01A

Total depth: 18.77 m, Date: 06/02/2018

Cone Operator: Uknown

Norm. cone resistance

Norm. friction ratio
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Mod. SBTn legend
[l 1 Ccs: ClayLike - Contractive, Sensitive [ll] 4. TC: Transitional - Contractive [T] 7. sD: Sand-like - Dilative

. 2. CC: Clay-like - Contractive
[l 3 CD: Clay-Like: Dilative

Mod. SBTn I(B)

Depth (m)

10

1,

12

13

14

15

16

1557

18

0

Mod. Norm. SBTn

Qayike - Dilative
Transttional - Dilative

Naned Ml
Aayike = Lhiatie

Transitional - Dilati ve

Qayike - Dilative
Qayike - Dilative

Claeib e = Dil ative
Qayike - Dilative

Trnstional-Dilat

Qayike - Dilative

Transitional - Dilative

anedil it
Hdayike HLrFAcTIve

Transitional - Dilative

Qalike - Contractive

Caydike - Contractive
Caylike - Dilative

Qaike - Contractive

2

4

—
g 10 12 14 16 18

Mod., SBTn (Robertson 2016)

. 5. TD: Transitional - Dilative

[ 6. sc: sand-like - Contractive
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Central Alliance Pre Construction Services Ltd
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[ENTRAGLEAOLUANCE http://www.central-alliance.co.uk CPT: CPT17-01A
Project: CA3043 Total depth: 18.77 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown

Updated SBTn plots

Modified Robertson (2009) SBTn Modified Schneider et al (2008) SBTn Normalized Rigidity Index
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

CPT: CPT17-01A

Total depth: 18.77 m, Date: 06/02/2018
Cone Operator: Uknown

Permeability SPT NGO

¥Young's modulus

Relative density

Friction angle
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Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on 1. and gt Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I. (Robertson, 2009) _ g User defined estimation data
CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 06/02/2018, 14:07:49 10

Project file: C:\Users\Sean Blaney\Desktop\CPT\CA3043.cpt



Project:

&
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CA3043

Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-01A

Total depth: 18.77 m, Date: 06/02/2018
Cone Operator: Uknown

Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
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Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable a/pha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk:: 14 —@— Flat Dilatometer Test data
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

http://www.central-alliance.co.uk

CPT: CPT17-01A

Total depth: 18.77 m, Date: 06/02/2018
Cone Operator: Uknown

Shear Wave velocity

State parameter

In-situ stress rato

Soil sensitivity

Effective friction angle
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Calculation parameters
Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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CENT R/'\GLE% LIANCE http://www.central-alliance.co.uk CPT: CPT17-03

Project: CA3043 Total depth: 16.11 m, Date: 06/02/2018

Location: A1B2CH Cone Operator: Uknown
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The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
Cross correlation between qc & fs
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CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-03
Project: CA3043 Total depth: 16.11 m, Date: 06/02/2018
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SBT - Bq plots
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Cone resistance, qofpa
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Pore pressure ratio, Bq

0.1 1 i0 SBT legend
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Total depth: 16.11 m, Date: 06/02/2018
Cone Operator: Uknown

SBT - Bq plots (normalized)

SBTn plot
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SBTn legend
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Schneider et al (2008) Soil Class.

Bq plots (Schneider)

Schneider et al (2008) Soil Class.
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Total depth: 16.11 m, Date: 06/02/2018
Cone Operator: Uknown
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Total depth: 16.11 m, Date: 06/02/2018
Cone Operator: Uknown
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SBT legend
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Total depth: 16.11 m, Date: 06/02/2018
Cone Operator: Uknown
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SBTn legend
[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand  [] 9. Very stiff fine grained
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Modified Robertson (2009) SBTn
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Calculation parameters

Permeability: Based on SBT,
SPT Neo: Based on 1. and gt

Young’s modulus: Based on variable alpha using 1. (Robertson, 2009)
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Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)
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Calculation parameters

Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009)
Go: Based on variable a/pha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Ni:: 14
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Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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CPT: CPT17-06

Total depth: 11.48 m, Date: 06/02/2018
Cone Operator: Uknown
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The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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Location: A1B2CH Cone Operator: Uknown
SBT - Bq plots
SBT plot
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SBTn legend
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[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained
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Tip resistancs (MPa) RE(%) Pressure (kPa) I{SBT) SBT (Robertson, 2010)
SBT legend
[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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SBTn legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
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Mod., SBTn (Robertson 2016)
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Modified Robertson (2009) SBTn
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Calculation parameters
Permeability: Based on SBT,
SPT Neo: Based on 1. and gt

Young’s modulus: Based on variable alpha using 1. (Robertson, 2009)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)
—@— User defined estimation data
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Shear strength

Undrained strength ratio
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Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable a/pha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk:: 14 —@— Flat Dilatometer Test data
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Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data

In-situ stress rato
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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SBT - Bq plots
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0.1 1 i0 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayey silt tosilty clay ~ [] 7. Gravely sand to sand
[ 2. organic material [ 5. silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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Mormalized Cone Resistance, Qm

SBT - Bq plots (normalized)

SBTn plot
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SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand
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Schneider et al (2008) Soil Class.

Bq plots (Schneider)
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Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd

Alliance House, South Park Way
Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-06A

Total depth: 21.45 m, Date: 06/02/2018
Cone Operator: Uknown

MNorm. Soil Behaviour Type
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way
Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-06A

Total depth: 21.45 m, Date: 06/02/2018
Cone Operator: Uknown

Project: CA3043
Location: A1B2CH

Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
F
= ] a4 ] Gy
1 1 1 1- Chay Bisilty cla
Cay
2- 2 —I 2 2- Jay
Cay &silty cla
3 3 3 3 £]
4 4 4 4- 4
=] 5 5 5= 3
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El a a l \ 9- Q Jay
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r ¥
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E ‘I q Cay &zilty cla
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21 g: 21 21 1 é‘) 21 o
'."—— — l. “—- . S 21_,. - o Baltrehy —
1; 2 u] a 10 u] 500 1,000 1 2 3 4 o 2 4 6 8 10 12 14 16 18
Tip resistance (MPa) Pressure (kFa) I{SBET) SBT (Robertson, 2010)
SBT legend
[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-06A
Project: CA3043 Total depth: 21.45 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
Morm. cone resistance Norm. fricion ratio Norm. pore pressure ratic Morm. Soil Behaviour Type
u D= o P= Gl sand Ssandy silt
- W denzetztiffzail
1 1 _— G [ \ée tgen_ﬁi.l’a‘tliﬁ o
: E 3y Sailty cla
2 E E gay Em tyc:a
ay Sailty cla
3 3 : 3 iy
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1 ¥ & T 1 & ] [} X : ) 3‘ & % ] E & E * 5 * r * [
u] 100 200 300 400 u] 2 a 10 -02 0 02 040868 08 1 4 6 8 10 12 14 16 18
Qm Bg SBTn (Robertson 1990)
SBTn legend
[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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CENTRAL ALLIANCE
GEO

CA3043

Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way
Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-06A

Total depth: 21.45 m, Date: 06/02/2018
Cone Operator: Uknown

Morm. cone resistance

Morm. friction ratio

Morm. Pore Pressure

Mod. SBTn I(B)

Mod. Morm. SBTn

f Ll 0 0 Transfional < Gilat
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3 3 3 3. Qayike - Cortract
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Qm uz I Mod., SBTn (Robertson 2016)
Mod. SBTn legend :
[l 1 Ccs: ClayLike - Contractive, Sensitive [ll] 4. TC: Transitional - Contractive [T] 7. sD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
. 3. CD: Clay-Like: Dilative . 6. SC: Sand-like - Contractive
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Project: CA3043
Location: A1B2CH

Wakefield WF2 0XJ

http://www.central-alliance.co.uk

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

CPT: CPT17-06A

Total depth: 21.45 m, Date: 06/02/2018
Cone Operator: Uknown

Modified Robertson (2009) SBTn
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Mormalized Friction, F (%)
CCS: Clay-like - Contractive - Sensitive

CC: Clay-like - Contractive
CD: Clay-like - Dilative

TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD: Sand-like - Dilative

Mormalized Cone Resistance, Qtn

Updated SBTn plots

Modified Schneider et al (2008) SB
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K(G) > 330: Soils with significant microstructure
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Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-06A

Total depth: 21.45 m, Date: 06/02/2018

Cone Operator: Uknown

Relative density

Permeability SPT NGO ¥Young's modulus
0+ 0 0 0-
g 14
2 2
3 2
4 4
3 3
5 - G
7 7 4
B - g - i
14
9 R
E o E o 3 | E
2 114 8 114 2 2
D (] D D
0O 124 O 124 O O
13 13
14 14 z
15 15
16 16
o
174 174
2 -
184 184 N
194 194
20 204
214 211 }
T T T T 1 T ) T T T
o 10 20 20 40 50 u] 20 u]

-9 -6
B

Calculation parameters

Permeability: Based on SBT,
SPT Neo: Based on 1. and gt

Young’s modulus: Based on variable alpha using 1. (Robertson, 2009)

1x10

MED {blows/30cm ) Es (MPa)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)
—@— User defined estimation data

20 4ID E!IEI 20
Dr (%)

100

Depth (m)

Friction angle

X

30

3I5 4ID 4I5 50
p (degrees)
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CA3043

Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way
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CPT: CPT17-06A

Total depth: 21.45 m, Date: 06/02/2018

Cone Operator: Uknown

Constrained Modulus

104

114

Depth (m)

124
134
14
154
164
174
184
184
204

214

EID I
M{CPT) (MPa)

Calculation parameters

Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009)
Go: Based on variable a/pha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Ni:: 14

Depth (m)

Shear modulus

104
114
124
134
14
154
164
174
184
194
20

21

SID
Go (MPa)

Shear strength

134

14

13

164

174

184

184

20

214

—_— S pEak
Su remolded

- o
|

&

lDIEI
Su (kPa)

OCR factor for clays, Ni: 0.33
—@— User defined estimation data
—@— Flat Dilatometer Test data
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Undrained strength ratio
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fo Central Alliance Pre Construction Services Ltd
WA

CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

CPT: CPT17-06A

Total depth: 21.45 m, Date: 06/02/2018
Cone Operator: Uknown

Shear Wave velocity State parameter

In-situ stress rato

Soil sensitivity

Effective friction angle

= 0 04
e = b
1 14
24 {_ e
2. 2.
3 34 34 2
il 4 4 | il
= 5iidg 5 = |
& 5 = & J
7 74 74 7
g g4 g 4 g
9 - 1 e 2 9 -
E 104 £ E 104 £ 104 c 104
g p— ' p— p— p—
£ 94 = £ 11 £ 114 B 11
& oy & o T
O 124 (] & 124 o 124 O 12
13 \.- 134 134 132
14 144 144 14
154 1] 15 15
16 16 164 16
17 15 1] tr
2
18- 18 18 18]
194 194 194 194
20 204 20 204
214 / 21 214 214
T T T T ¥ 1 T ¥ T T T T T T 1 T ] T ¥ T T T
S0 100 150 200 -0.2 -0.1 o] 0.1 ooas5 1 15 2 2.5 o 2 4 o] =] 1 20 23 a0 33 40
Vs (m/s) W Ko S Peak p {degrees)
Calculation parameters
Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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Project: A1B2CH
Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-07
Total depth: 14.35 m, Date: 18/01/2018
Cone Operator: JG CH

Cone resistance

Sleeve friction
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Tip resistance (MPa)

Friction (kPa)
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Pore pressure
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[

The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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ﬁ
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T
-40 -18 -16 -14 -12
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-07
Project: A1B2CH Total depth: 14.35 m, Date: 18/01/2018
Location: Birtley to Coal House Cone Operator: JG CH
SBT - Bq plots
SBT plot
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=
a &
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-0.20 3 i 0.40 0.60 0.80
Pore pressure ratio, Bq
0.1 1 i0 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayey silt tosilty clay ~ [] 7. Gravely sand to sand
[ 2. organic material [ 5. silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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Central Alliance Pre Construction Services Ltd
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Wakefield WF2 0XJ
http://www.central-alliance.co.uk

o
CENTRAL ALLIANCE
GEO

Project: A1B2CH
Location: Birtley to Coal House

CPT: CPT17-07

Total depth: 14.35 m, Date: 18/01/2018
Cone Operator: JG CH

SBT - Bq plots (normalized)

SBTn plot

Mormalized Cone Resistance, Qm

0.1 1
Mormalized Friction Ratio, Fr (%)

10

Mormalized cone resistance, Qm

Normalized Bq plot

1,000-
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1

-0.60

—— T
-0.40 -0.20 000 020 040 0.60 080 100 120 140
Pore pressure ratio, Bq

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained
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Project: A1B2CH

Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way
Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-07
Total depth: 14.35 m, Date: 18/01/2018
Cone Operator: JG CH

Bq plots (Schneider)
Schneider et al (2008) Soil Class.
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-07
Project: A1B2CH Total depth: 14.35 m, Date: 18/01/2018
Location: Birtley to Coal House Cone Operator: JG CH

Morm. Soil Behaviour Type Fuzzy Classification

Depth (m)
Depth (m)

u] 2 4 B EII I 1ID l 1I2 I 1I4 lllEv I 15 ] 20 40 I 6ID a0 100
SBTn (Robertson 19900 Frobability of Soil Types (%)
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CENTRAL ALLIANCE

Project:

GEO
A1B2CH

Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-07

Total depth: 14.35 m, Date: 18/01/2018
Cone Operator: JG CH
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Soil Behaviour Type
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S T i I . : ; Oy & siltw elay —
1 2 3 4 0o 2 4 6 &8 10 12 14 16 18
I{SBT) SBT (Robertson, 2010)
SBT legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand  [] 9. Very stiff fine grained
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o
CENTRAL ALLIANCE
GEO

Al1B2CH
Location: Birtley to Coal House

Project:

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-07
Total depth: 14.35 m, Date: 18/01/2018
Cone Operator: JG CH

Norm. cone resistance

Norm. friction ratio

a o o
0.3 4% s 0.3 0.5
1 {f : -..% ;
b ( b C:"=- 15
2 / o ‘¢ 5
2.5 2.5 __’_,"" 2.5
2 33 & 3.5
4 4 s 4
i 43 5 4.5
: i > :
53 53 ) 5.5
5] 5 G
Eamed — } P
E &5 £ 65 2 65
o . = - £ :
& 5 } =
o 7.9 o 7.5 o 75
N O % o
] a O 8 o g
8.3 83 g B.5
94 g g
9.5 g5 \3 95
10 10 10
10.5 10.5 105
11 11 ; 11
11.5 11.5 } 115
12 12 10
12.5 125 125
13 13 di-z 13
13.5 135 135
14 14 % 14
] l 100 IEDD l 300 l4l_l|E| u] 2 I 4 l =] a3 1ID

Om

Fr (%)

Morm. pore pressure rati

TTTW

iy
At A

F."
o

Depth (m)

SBTn Index

Morm. Soil Behaviour Type

1]
0.5
dengefatiff zoil
1 ; i sl F
15 iff 2 oil
2 {ay
2.5 Jay
3
92 Qay & sifty cla
4
4.5
Qay
a iy & silty ols
Qay
55 fay
2 T Qay &silty cla
6.5 E Uay
7 Eonst Qay & silty cla
7.5 = day
' O Qay &silty cla
8 D G.)‘
Qay Ssilty cla
a5 Jay &sittyela
s Jay &ziftycla
9.5
10
10.5
11
11.5
12 Qay
125
13
135
14
- - T . ; : - - —
0o 2 4 6 &8 10 12 14 16 18
SBTn (Robertson 1990)
SBTn legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

C">
CENTRAL ALLIANCE
GEO

Al1B2CH
Location: Birtley to Coal House

CPT: CPT17-07
Total depth: 14.35 m, Date: 18/01/2018
Cone Operator: JG CH

Project:

Norm. cone resistance

Norm. friction ratio

Morm. Pore Pressure

Mod. SBTn I(B)

Mod. Norm. SBTn

a a u] u]
0.5 .5 .5 a.5 0.5
—— L] Qaylike - Dilative
1 {f 1 e — 1 1 1
1.5 1.5 é=._ 15 15 1.5
o !: o o 5 5 5 Claydike - Dilative
2.5 / 2.5 3 2.5 ™ 2.5 25
' ) -
3 3 g 3 3 3 Transitional - Dilat ve
3.5 35 ? 35 o 35 35 Tranzitional - Dilative
4 4 { 4 i 4 4 T ransitional - Milatiwe
5 - Tranzitional - Dilative
4.5 4.5 ‘.__’ 4.5 E 4.5 4.3 Tratzitional - Dilative
3 3 ;3 ] é: ] 3 T tait ionat_—uila e
55 55 55 5 5 5.5 Gav—lke-E!Iat!w
) L Claylike - Dilative
G G ‘} b 2 b 6 T ransitional - Dilatve
. s oo — = — Transitional - Dilative
£ 65 E 63 } E 6.5 Ea g 63 £ T, 2 Transitional - Dilative
s 7 faat 7 fugi 7 f fuai 7 b 7 Caydike - Dilative
£ £ } £ 1-5 £ + Claydike - Dilative
% & % s % % £ - % 73 % 7.3 — Transitional - Contractive
O g ] 2 { ] a ﬁ—-ﬂ" ] a e g Clawdik ftacti
Transitional - Contractive
8.5 8.5 3 8.5 i 8.5 5.5 —— Tratis tional = Contract
g 4 g = j = g Claike - Contractive
9.5 9.5 > 9.5 p. 9.5 9.5
10 10 10 cé 10 1a
10.5 10.5 < 10.5 5 105 105 ke
11 L ? L L il
11.5 115 } 115 S 11.5 11.5 Transitional - Contract
12 12 12 ..E, 12 12
12.5 12.5 ? 12.5 é’ 125 12.5
13 13 f 13 i_ 13 13 Qaydik i
13.3 13.3 13.5 13.5 135
14 14 % 14 g 14 14
- . - — . - — — — - ————]
u] 100 200 3200 400 2 4 5] a 10 -2 4 B a8 10 100 o 2z 4 g 10 12 14 16 18
Qm Fr(%) Lz 1t Mod, SBTn (Robertson 2016)
Mod. SBTn legend :
[l 1 Ccs: ClayLike - Contractive, Sensitive [ll] 4. TC: Transitional - Contractive [T] 7. sD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
. 3. CD: Clay-Like: Dilative . 6. SC: Sand-like - Contractive
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ

CENTRAGLEAOLUANCE http://www.central-alliance.co.uk CPT: CPT17-07
Project: A1B2CH Total depth: 14.35 m, Date: 18/01/2018
Location: Birtley to Coal House Cone Operator: JG CH

Updated SBTn plots

Modified Robertson (2009) SBTn Modified Schneider et al (2008) SBTn Normalized Rigidity Index
1,000 4 e R B R 1,000 4ttt . R 1,000 + ! s e S
5 5 5
o or o
a 0 a
i ) o]
& 1004 5 100- 5 1004 -
+— + e + ]
Lo w1 -| %)
- o =
LM 1 el
o’ o o’
i ] i)
| = =
&) 8] o
o 4] )]
= D) sl
g 1 D__ g 1 D__ g 1 D__ ............... —
m : ‘m ' i -
= & E
5 5 5
= = =
0.1 1 10 -2 0 2 4 a] g 10 12 14 16 18 Z0 1 10 100 1,000
Mormalized Friction, F (%) Duz/sig'y Gofgn
CCS: Clay-like - Contractive - Sensitive K(G) > 330: Soils with significant microstructure
CC: Clay-like - Contractive (e.g. age/cementation)
CD: Clay-like - Dilative
TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD:  Sand-like - Dilative
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Project: A1B2CH
Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way
Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-07

Total depth: 14.35 m, Date: 18/01/2018
Cone Operator: JG CH

Permeability SPT NGO ¥Young's modulus Relative density Friction angle
0+ 0.814 0.e814
L 0812 0812
, 15 0814 0814
o 0816 0.816
el 0218 0.818
. 0.82 - 0.82
4 0822 0.822
4 0.824 - 0.824 -
= 0.826 - 0.826 -
5 - 1
0828 - 0.828 -
5 1 . 083 0834
— — — ~— 0.832 4 ~— 0,832
E 7 £ = = =
= = = — 0.834 — 0.834
-%_ g jg. %_0.836— ED.EIBﬁ—
8 O O ] o
O O 38 O O n.eag 4 O 0.838
a ] . 0.84 0.84-
1 0.542 - 0.842 -
i 0.8 44 0.844
10 104 =
0.8 46 - 0.846 -
114 11 0.248 1 0.848 1
0.85] 0.85-
12 124 0.852 1 0.852 4
0.854 0.854
134 g
s 0.856 4 0.856 4
14 14 S' 0,258 0.838
T T T T 1 T ) T T T T D IBG R T T T ) T D I86 R * T 1 v T
1x1g ° léxlo ©  1v10 o 10 20 20 40 30 u] 1a 20 u] 20 40 60 80 100 30 35 40 45 50
sbt {m/s) MED {blows/30cm ) Es (MPa) Dr (%) p (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on 1. and gt Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I. (Robertson, 2009) _ g User defined estimation data
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Project:

CENTRAL ALLIANCE

GEO
A1B2CH

Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-07

Total depth: 14.35 m, Date: 18/01/2018
Cone Operator: JG CH

Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
04 [
1 ng:riilcbd ; ;' 1
14 14 S i
2 - 2 - 2 &£
= 2 4 2.5
3 3 3
3 3 3.5 -
4 4 4
4 4 4.5 ]
5 E S
5 a2 4 5.5
6 G - 6
. S _ 6 . 65+ _
E E E 7] E s E 1]
5 ¥ s ¥ = £ 75- £
5 5 g o] 5 s S o
[ [ ] [ [
8.5
g g 9 ] Q- 9 ]
9.5
104 104 104 10- 104
10.5-
114 114 114 11- 114
11.5-
12 19 124 12 124
12 .5
134 134 13 13- 134
13.5-
14 144 Loks] 14 144
. T r T : T . " T r — T T T
0 10 20 0 20 40 S0 100 0 1 2 0 10 15 20
M{CPT Y (MPa) Go (MPa) Su (kPa) Sufd,v OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable a/jpha using I. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk:: 14 —@— Flat Dilatometer Test data
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@'o Central Alliance Pre Construction Services Ltd
WA

\V Alliance House, South Park Way
Wakefield WF2 0XJ
CENTRAL ALLIANCE . ;
GEO http://www.central-alliance.co.uk CPT: CPT17-07
Project: A1B2CH Total depth: 14.35 m, Date: 18/01/2018
Location: Birtley to Coal House Cone Operator: JG CH
Shear Wave velocity State parameter In-situ stress ratio Soil sensitivity Effective friction angle
[ 0.814 u]
08124 ] ] ]=
L4 0,814 L5
2 24
0.816 4
2 2
0.512 5] 5]
3 0.82 3
0.822 4 4
4 0.824- 4
0.22a6 54 =
o 0.828 R
0,834 6 1 5 1
= G
— — 0.832 4 — — —
= £ E 7 E 7 =
=g — 0.834 e = = g
2 £ 05364 2 = g
o o [T 0 8 o
O 8 O 0,838+ [} [ [
. 0.84- g a ] 5 4
] 0.842 - 1
0.844 4 ] ]
104 10 10 104
0.846
114 0,243 11+ 11 114
0.854
Ley 0.852 4 12 12 s
0.854 4
- 13 13 E
13 0856 13
o | 0.8584 14 144 14
T T ] T D ISG_ T T ¥ T T T T T T 1 T ] T ¥ T T T
=11l 100 150 -0.2 -0.1 o 0.1 oooas5s 1 15 2 25 3 o 2 4 o] =] 1 20 23 a0 33 40
Vs (m/s) W Ko S Peak p {degrees)
Calculation parameters
Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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/,o Central Alliance Pre Construction Services Ltd
&

\V Alliance House, South Park Way
Wakefield WF2 0XJ
CENT R%éﬁ LIANCE http://www.central-alliance.co.uk CPT: CPT17-08
Project: CA3043 Total depth: 14.47 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
Cone resistance Sleeve friction Pore pressure
o- 0 0 -5
0.5- 05- u5-k
1- 14 14
B 1.5+ 1.5+
2 - 2- 2 -
2.5- 2.5- 2.5 -
3- 3 3-
3.5- 3.5- 3.5-
4 - 4 - 4 -
4.5 - 4.5 | 4.5
3 e 5
2.5- 5.9 3.5 4
b - 6 &
E 6.5 - E [ ’E 6.5 -
il 7 - 2 7 - 2 7 -
-%n. DT -'E. FieDeT -%n. D
o 8- o 8- O 8-
2.5- 2.3 2.5
e e g -
9.5- 9.5 9.5
10- 10 10
10.5 - 10.5- 10.5 -
11- 11 11
11.5- 11.5- 11.5-
12 12 12
12.5- 12.5- 12.5-
R 13- 13-
13.5- 13.5- 13.5-
14 14 14
14.5- R ; 1454 : 2 : 14.5 -4 : £
0.5 1 1.5 u] 20 40 [=30] u] 500 1,000
Tip resistance (MPa) Friction (kPa) Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

4.5

.
@

T
-40 -18 -16 -14 -12 -10 -8 -6 -4 -2 4 2 4 6 8 10 12 14 16 18 20
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-08
Project: CA3043 Total depth: 14.47 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
SBT - Bq plots
SBT plot

100+

10+

Cone resistance, qofpa
Corrected cone resistance, gt

-0.20 ; 0.40 0.60 0.80
Pore pressure ratio, Bq

0.1 1 i0 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayey silt tosilty clay ~ [] 7. Gravely sand to sand
[ 2. organic material [ 5. silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CENTRAL ALLIANCE

Project:

Location:

(‘.)

GEO
CA3043
A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-08

Total depth: 14.47 m, Date: 06/02/2018
Cone Operator: Uknown

Mormalized Cone Resistance, Qm

SBT - Bq plots (normalized)

SBTn plot

1
Mormalized Friction Ratio, Fr (%)

10

Mormalized cone resistance, Qm

Normalized Bq plot

1,000-

100-

10-

1

-0.60

—— T
-0.40 -0.20 000 020 040 0.60 080 100 120 140
Pore pressure ratio, Bq

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-08
Total depth: 14.47 m, Date: 06/02/2018
Cone Operator: Uknown

1,000

Schneider et al (2008) Soil Class.

Bq plots (Schneider)
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Schneider et al (2008) Soil Class.
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-08
Project: CA3043 Total depth: 14.47 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown

MNorm. Soil Behaviour Type Fuzzy Classification
0.5 - Siltjv san.dg.&sami\,r_silt ......
14  Semsitve fine grained
" Gand ity sand
15- Qlay &silteehy ..
Clay ]
o Qay &siltyclay
Qlay &sH[}rclay:
2.5- Qay &sil@yclay
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SBTn (Robertson 19900 Frobability of Soil Types (%)
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Project:

(‘.)

CENTRAL ALLIANCE

GEO
CA3043

Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-08
Total depth: 14.47 m, Date: 06/02/2018
Cone Operator: Uknown

Depth (m)
I
Wm0 od i on Mmoo Wwon koo O

12.5
13
13.5
14
14.5

Cone resistance qt

i

4%

?

i’
b

L £

Mr\n.

0.5
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1 1.5

Tip resistance (MPa)

Friction ratio Pore pressure u
-

0 o =
e 0.5
1-L_____ 1
1.5 ; 1.5 _§
2 2 N
2.5 < 2.5 <“k
3 f 3 et
35 15 35 q-
4 f 4 ;
4.5 ; 4.3
5 3 5 Z
5.5 z 5.5 ‘}
" 5 ‘ ‘:{l
£ <2 E°° S
ﬁ 7.5 é ﬁ 7.5
E T | L &
55 ; 55 é
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9.5 9.5
10 L 10 =
10.5 § 10.5 2
1 } 11 “?
11.5 11.5
12 1 12 }'
12.5 ( 12.5 s"‘_
13 & 13 2
13.5 } 13.5 5
14 -? 14 <
14,54, } . : . 14.5 im
o 2 4 & & 10 0 500 1,000
Rf (%) Pressure (kPa)

Depth (m)

SBT Index Soil Behaviour Type
0 :
0.5 0.5 Senisitive fine giinz
1 1 ﬁ'liysan & zandy sit
1.5 15
2 2
2.5 2.3
3 3
feliast A
4 4
4.5 4.3
5 3 Qay
5.5 5.5
5] 5]
6.5 = 6.3
7 E 7
7.9 o 7.3
[
8 0 8
85 8.3
9 g Qay &sitty cla
9.5 9.5 Qay
10 10 Jay & sifty cla
10.5 10.5 Qay
11 day
1#q: sy
LS 115 Qay & sifty cla
12 10— Qay
12.3 12.5
13 13 Jay &sittycla
135 13.5
Qay
L 14 Oay &silty cla
145 .
1 2 3 4 o 2 4 6 &8 10 12 14 16 18
I{SBT) SBT (Robertson, 2010)
SBT legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Project:

Location: A1B2CH

(‘.)

CENTRAL ALLIANCE

GEO

CA3043

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-08
Total depth: 14.47 m, Date: 06/02/2018
Cone Operator: Uknown

Norm. cone resistance

Depth (m)
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14.5

Norm. friction ratio

0 o
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§ - 8 ; ] 8
g5 g5
| < 9
9.5 9.5
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12 1 12
12.5 ‘( 12.5
13 i 13
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14 ; 14
. . : — 1454, . , 14,5
0 100 200 300 400 o 2 4 & & 10
Qm Fr (%)

Morm. pore pressure rati

L

0.5
Bg

Depth (m)

SBTn Index Morm. Soil Behaviour Type

D = H
0.5 0.5 Slty sand & sandy silt
Setsitive fine grain e
1 1 Sand Esilty sand
1.5 1.5 | Jay & zitty cla
: 2 Qay & sifty cla
2 ] Qay &silty cla
2.9 2.5 Qay & ziftw clay
3 3 ay & sitty cla
] Qay
3.5 3.5 Tay
4 4 Jay & sittycta
4.5 4.5 Jay
Qay &silty cla
§ = Qay Esilty cla
5.5 5.5
=} 6 Tay
5.5 ’E 5.5 Qay & ity cla
7 bt 7 Qay &sifty cla
+
7.5 a 7.5
LN
a ) 8 Jay
8.5 8.5
s 9 Jay &sity ola
9.5 9.5
1a 10 Jay
10.5 10.5
11 b b Qay & ziftw clay
115 115
1z 12
12.5 125
Qay
13 e
3 13.5
14 14
14.5 = - . T ; . - - —
0 2 4 6 8 10 12 14 16 18
SBTn (Robertson 1990)
SBTn legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained

CPeT-I1T v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 06/02/2018, 11:52:18

Project file



Project:

Location: A1B2CH

CENTRAL ALLIANCE

GEO

CA3043

Central Alliance Pre Construction Services Ltd

C"> Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-08
Total depth: 14.47 m, Date: 06/02/2018
Cone Operator: Uknown

Depth (m)
I
Wm0 od i on Mmoo Wwon koo O

12.5
13
13.5
14
14.5

Morm. cone resistance Norm. friction ratio Morm. Pore Pressure Mod. SBTn I{B)

] ] ]
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45 s 45 g 45 4.5
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Eamed P Pt Eaat
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: ) g =l o :
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a.5 a.5 a5 2.3
=Y -"7
g g ? g 9
9.5 5 9.5 9.5 95
10 S 10 10 10
10.5 10.5 - 10.5 10.5
14: 1:4: 1:4: Bl
115 I'1l.5 11.5 11.5
) ),

12 ( 12 r. 12 12
12.5 i 12.5 12.5 125
13 ? 13 > 13 13
13.5 13.5 g 13.3 13.5
14 ; 14 14 14

; : ; — 145 ] 1,5 i, :g ] 14.5

u] 100 200 300 400 u] 2 4 5] 10 -2 o 2 4 & a8 10 100
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Mod. SBTn legend :

Mod. Norm. SBTn
__— Tranzitional - Contractive

Qaydike - Contractive - Senzitipe
== Bahddike - Gontractive

Qayike - Dilative

| -Tulah

T i
Franzilomat--Lhia

Tranzitional - Dilative

Cayike - Dilative
Transitional - Dilative
Transitional - Dilatve

i Iik Milatr
Ly tlatl

Caylike - Dilative
Transitional - Dilative

Qayike - Dilative

Qayike - Contractive
ayike = Ditative
e Tranzitional - Contractve

el PR
Clayike - Contractive
T gl - Car et
T ransitional - Gonfract
Clail titracti

Tranzitional - Contractive

Qalike - Contractive

0 2 4 6 8 1012 14 16 18
Mod., SBTn (Robertson 2016)

[l 1 Ccs: ClayLike - Contractive, Sensitive [ll] 4. TC: Transitional - Contractive [T] 7. sD: Sand-like - Dilative
[ 2: CC: Clay-like - Contractive [] 5. TD: Transitional - Dilative
. 3. CD: Clay-Like: Dilative . 6. SC: Sand-like - Contractive
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ

[ENTRAGLEAOLUANCE http://www.central-alliance.co.uk CPT: CPT17-08
Project: CA3043 Total depth: 14.47 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown

Updated SBTn plots

Modified Robertson (2009) SBTn Modified Schneider et al (2008) SBTn Normalized Rigidity Index
1,000 4 e R B R 1,000 ettt L e e L L L 1,000 + ! e e S
5 5 5
o or o
a 0 a
i ) o]
& 1004 5 100- 5 1004 -
+— + e + ]
Lo w1 -| %)
- o =
LM 1 el
o’ o o’
i ] i)
| = =
&) 8] o
o 4] )]
= = o] =
g ID__ g ID__ g 10__ ............... —
m : ‘m ' i -
= & E
5 5 5
= = =
0.1 1 10 -2 0 2 4 a] g 10 12 14 16 18 Z0 1 10 100 1,000
Mormalized Friction, F (%) Duz/sig'y Gofgn
CCS: Clay-like - Contractive - Sensitive K(G) > 330: Soils with significant microstructure
CC: Clay-like - Contractive (e.g. age/cementation)
CD: Clay-like - Dilative
TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD:  Sand-like - Dilative
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?o Central Alliance Pre Construction Services Ltd
KA

\v Alliance House, South Park Way
Wakefield WF2 0XJ

CENTRAL ALLIANCE http://www.central-alliance.co.uk

GEO
Project: CA3043
Location: A1B2CH

CPT: CPT17-08

Total depth: 14.47 m, Date: 06/02/2018
Cone Operator: Uknown

Relative density

Permeability SPT NGO ¥Young's modulus
04 14
14 5 o]
Z 4 7
o
e
4 \
4
31k
i
5 [
5
G
E £ 71 E E
7] ot et LS
+ + s + +
o a8 =% o
D (7] D [
O 8 O O [
g 4
g
10 1-
10
11+
114
124
124 1
12 134
14 14 (
T T T T T T

T 1 T ) T
-3 u] 10 20 30 40 S0 0 10 zZ0 0

T T
40 60

Depth (m)

Friction angle

\

T T T
35 40 43

- - 20 g0 100 30 50
1x10 * P%}s(tlnt?(rrjfs)lxm MED {blows/30cm ) Es (MPa) Or (%) p (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on 1. and gt Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I. (Robertson, 2009) _ g User defined estimation data
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CENTRAL ALLIANCE

Project:
Location:

GEO
CA3043
A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-08

Total depth: 14.47 m, Date: 06/02/2018
Cone Operator: Uknown

Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
04 [ 0 4 0 - 0 4
§ i) oS
1] 1 14 L 1- 'C 1
1.5
2 4 2 2 4 2- 2 4
2.5-
i 3 i 3- |
3.9-
4 4 - 4 4 - 4
4.5 |
5 5 5 5 - 5
5.5
G 6 6 ] 6 | 6 ]
£ £ £ T 6s- £
=R T = i 7 - = da
+ + + + +
& oy & g 7o oy
O 84 [ 0 84 ] 8 O 8
8.5
9 9 9 ] Q- 9 ]
9.5
10 104 10 10 104
10.5
114 11+ 114 114 11+
11.5
124 124 124 12 124
12.54
13 134 134 13- 134
13.5
14 14 14 14 14
) : - : : : : - : : : : 14.5- o : ! :
u] 1a 20 u] 20 40 60 n] =11] 100 n] 1 2 u] 10 15 20
M{CPT Y (MPa) Go (MPa) Su (kPa) Sufd,v OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable a/pha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk:: 14 —@— Flat Dilatometer Test data
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-08
Total depth: 14.47 m, Date: 06/02/2018
Cone Operator: Uknown

Shear Wave velocity

State parameter

D_
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e
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124 1
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Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data

In-situ stress rato
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134
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£

Depth {m)

Soil sensitivity

104

114
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Effective friction angle
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134
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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ﬂfo Central Alliance Pre Construction Services Ltd
QA

\'v Alliance House, South Park Way
Wakefield WF2 0XJ
CENT R%E’S LIANCE http://www.central-alliance.co.uk CPT: CPT17-12
Project: A1B2CH Total depth: 15.18 m, Date: 18/01/2018
Location: Birtley to Coal House Cone Operator: JG CH
Cone resistance Sleeve friction Pore pressure
0 - 0 - 0 - i:.
o5- D.E—Iﬁ D.S—f
1- 1 - 1-
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2 - 2 - 2 -
2.5- 2.3 2.9
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. BS5- . 654 . 6.5
é 7 - é 7 - é 7 -
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Soa- o oa- £ oa-
0 g.5- 0O 8.5+ 0 g.5-
9 - 9 Q-
9.5- 9.5 9.5
10- 10 10
10.5 - 10.5- 10.5 -
11- 114 11
11.5- 11.5- 11.5-
12 12+ 12
12.5 - 12.5- 12.5-
13- 13- 13-
13.5 - 13.5- 13.5 -
14+ 14- 14-
14.5- 14.5 14.5
15- 15- 15-
2I 4|- I EI| EII SID lEIID I 15|D DI SDIEI l,DIDD
Tip resistance (MPa) Friction (kPa) Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

4.5

1

0.8+

0.6
;
0.4+ ——

0.2+

BN S B ey B S B S R S R e — L B e S Ey B my I R B B B e E— — —
-40 -18 -16 -14 -12 -10 -8 -6 -4 -2 4 2 4 6 8 10 12 14 16 18 20

CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 18/10/2018, 16:09:06 1
Project file: F:\\A1B2CH\A1B2CH.cpt



Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-12
Project: A1B2CH Total depth: 15.18 m, Date: 18/01/2018
Location: Birtley to Coal House Cone Operator: JG CH
SBT - Bq plots
SBT plot
1004
=
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o 107
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c
ja R
o W@
53 &
:
= O
)
=
a &
<) (&)
— i
L
% 5 e
&3 o
0.1 r T
-0.20 3 i 0.40 0.60 0.80
Pore pressure ratio, Bq
0.1 1 i0 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayey silt tosilty clay ~ [] 7. Gravely sand to sand
[ 2. organic material [ 5. silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

o
CENTRAL ALLIANCE
GEO

Project: A1B2CH
Location: Birtley to Coal House

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

SBT - Bq plots (normalized)

SBTn plot

Mormalized Cone Resistance, Qm

0.1 1
Mormalized Friction Ratio, Fr (%)

10

Mormalized cone resistance, Qm

Normalized Bq plot

1,000-

100-

10-

1

-0.60

—— T
-0.40 -0.20 000 020 040 0.60 080 100 120 140
Pore pressure ratio, Bq

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained
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CENTRAL ALLIANCE
GEO

Al1B2CH
Location: Birtley to Coal House

Project:

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way
Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-12
Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Schneider et al (2008) Soil Class.

Bq plots (Schneider)

Schneider et al (2008) Soil Class.
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE
GEO

Project: A1B2CH
Location: Birtley to Coal House

http://www.central-alliance.co.uk

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Morm. Soil Behaviour Type

Silt:y sandf Gsandy silt :
Wery densedstiff goil

Very densedstif soil
Cay Bsiltyclay

Qay &silty clay
Clay
2 o Rlay Gailtrelay

Depth (m)
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u] 2 4I-IEI|IEIEI1|Dl12I1|4l1I6I1EI
SBTn (Robertson 19900

Depth (m)

Fuzzy Classification

20 40 I 6ID a0 100
Frobability of Soil Types (%)
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CENTRAL ALLIANCE
GEO

Al1B2CH
Location: Birtley to Coal House

Project:

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Cone resistance q

t

w1 10 f”””mrL“f

I
@i~ n AWM me O

Depth (m)
=~

iu]

= 19
o o

10.5

11

11.5
1z

12.5

13
13.5

A A

14

14.5

15 ,‘

> 4
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SBT Index

Soil Behaviour Type
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v Vel o8 o 1 15 I T z I 1 : 1
1 2 3 4 0o 2 4 6 &8 10 12 14 16 18
I{SBT) SBT (Robertson, 2010)
SBT legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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CENTRAL ALLIANCE
GEO

Project: A1B2CH
Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Norm. cone resistance
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Morm. Soil Behaviour Type

D g
0.5 Sty sand & sandy silt
0.5 z ety o ens efstiff 3oil
1 19
by i ens efetiff s oil
155 13 ¢ Qay Sailtycla
5 2 © Sand &zilty zand
Wby dens efetiff s oil
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3.5 353
4 i
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135 135
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15 15
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0o 2 4 6 &8 10 12 14 16 18
SBTn (Robertson 1990)
SBTn legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand  [] 9. Very stiff fine grained
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CENTRAL ALLIANCE
GEO

Central Alliance Pre Construction Services Ltd

Alliance House, South Park Way
Wakefield WF2 0XJ
http://www.central-alliance.co.uk

Project: A1B2CH

Location: Birtley to Coal House

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Norm. cone resistance

Norm. friction ratio

Morm. Pore Pressure

Mod. SBTn I{B) Mod. Norm. SBTn

0+ ] a a
E L Sanddike - Contractive
0.5 0.5 0.5+ 0.5 : 0.5
1 1 1 1 1 Caydike - Dilative
1.3 1.3 1.5 | ———| 1.5 A5 Tranzitional - Dilative
24 2 -]-=- a o 0 Transitioral - Dilat
2.5 2.5 2.5 ? 2.5 2.5
3 3 3 L 3 3
5 ] FE FE 3.5 e
s \ % & ‘1 & & Qayike - Dilative
4.3 r 4.3 4.5 I 4.5 Ao
5 5 5 “ 5 5
3.3 5.3 5.5 \ 5.5 3.3
6 - 6 : fi ; &} 6 ! 2
= = Transitional - Dilative
6.3 5.3 Lt 5.5 6.5 6.5
— — = — 5 — s
E 7 E 7 E 7 i ; E 7 E 7
i s = 7.5 = P isial = frisis] = i
a g a g € o g i o g & s
O g5 O a5 ? O as ':,5 O gs & e Caydike - Dilative
o o 2 2 9
Bl B i Bl B 9.3
10 10 4 10 10 1 Cladike - Contractive
10.5 105 g 105 105 10.5 Qaydike - Contractive
Caylike - Dilative
11 11 - 11 : 11 11 Caydike - Dilative
it 115 115 11.5 11.5 Claike = Dilaive
1z 1z 12 é' 12 1o Clapdik e - Contractive
12.5 12.5 < 12.5 12.5 12,5
2 =
13 13 ﬁ) 13 é_ 13 13 Claydike = Contractive
13.54 13.5 & 13.5 " X 13.5 135
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14.5 14.5 < 14.5 ;3 14.5 145 Ctayike - Contractive
15 15 15 & 15 15 Cadike - Contractive
: . - — - ; — —— : - T _— ———
] 100 200 3200 400 2 4 5] 10 -2 0 2 4 6 100 oz 4 & 8 10 12 14 16 18
Qm Fr(%) Lz 1t Mod, SBTn (Robertson 2016)
Mod. SBTn legend :
[l 1 Ccs: ClayLike - Contractive, Sensitive [ll] 4. TC: Transitional - Contractive [T] 7. sD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
. 3. CD: Clay-Like: Dilative . 6. SC: Sand-like - Contractive
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Project: A1B2CH
Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Modified Robertson (2009) SBTn

Updated SBTn plots

Modified Schneider et al (2008) SBTn
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Mormalized Friction, F (%) Duz/sig'y
CCS: Clay-like - Contractive - Sensitive

CC: Clay-like - Contractive
CD: Clay-like - Dilative
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Mormalized Cone Resistance, Qtn
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alized Rigidity Index
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K(G) > 330: Soils with significant microstructure

(e.g. age/cementation)
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/fo Central Alliance Pre Construction Services Ltd
KA/

Qv Alliance House, South Park Way
Wakefield WF2 0XJ

CENTRAL ALLIANCE http://www.central-alliance.co.uk

GEO
Project: A1B2CH
Location: Birtley to Coal House

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Permeability SPT NGO ¥Young's modulus Relative density Friction angle
[ a ;|
1 1
% 2 N N
3 3 -
4 4 4
5 3
G 6
E 7 E 7 = E 11 £ 11
+ + + + +
a g o g o o o
[ O O ] o
O O O [ [
9 ] R
10 104
11+ 11+
12 124
134 135
14+ 14+
2
154 154
1x1g ° w10 © 1x1g0 3 u] 1a 20 30 40 30 o 20 u] 20 40 60 g0 100 30 e 40 45 50
F%sbt (mfs) MED {blows/30cm ) Es (MPa) Or (%) p (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on 1. and gt Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I. (Robertson, 2009) _ g User defined estimation data
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CENTRAL ALLIANCE
GEO

Project: A1B2CH
Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
04 [ 0 4 0 - 0 4
—_— S peak 0.5
P Suremolded
1 1 1] == —— 1- 1 <
A 1.5- 4
2 4 2 24 _,_-—""' o 24
;.-; 2.3
3 3 4 3 3 - 3
3.5
4 4 4 4 4 4 - 4 4
= 4.5-
= 5 - 5 - 1L 54 5 -
5.9
G 6 6 6 - 6
ey ) e ) 6I5 | Ean
& 19 & 79 £ 79 S 29 E. 79
. £ ] £ o] £ 70 £ ]
[ O O ] o
O ] ] O 854 ]
9 R 9 Q- 9 ]
9.5
10 104 10 10 104
10.5 -
11+ 11+ 11+ 11 11+
11.5
124 124 124 12 124
12.54
134 135 135 L3 134
13.54
14+ 14+ 144 14 14+
14.5-
154 154 154 154 154
6 2ID I 4ID 2IEI 4IEI EIEI DI IDID I n] I ]I. 2I u] 1ID ll5 20
M{CPT Y (MPa) Go (MPa) Su (kPa) Sufd,v OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable a/pha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk:: 14 —@— Flat Dilatometer Test data
CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 18/10/2018, 16:09:08 11

Project file: F:\A1B2CH\A1B2CH.cpt



CENTRAL ALLIANCE
GEO

Project: A1B2CH
Location: Birtley to Coal House

Central Alliance Pre Construction Services Ltd

Alliance House, South Park Way
Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-12

Total depth: 15.18 m, Date: 18/01/2018
Cone Operator: JG CH

Shear Wave velocity

State parameter

In-situ stress rato

Soil sensitivity

Effective friction angle

[ 0 [ 0+
2 / 2 2 24
3 3 3 3
4 - 4 - 4 - 4 -
5 54 5 54
& 6 - & - 6 :2
E 74 £ 14 E 74 E 74 £ 7
2 g 2 2 g
o 8 T o 7 o " T 7
] ] ] [} ]
EE 9 4 EE 9 4
10 10 10 10
-
11 11 11 11
12 12 12 12
134 135 134 134
14 14 14 14
154 154 154 154
T T L T ¥ 1 T T T T T T 1 T ] T ¥ T T T
b=qa] 100 150 -0.2 -0.1 o] 0.1 o o5 Lo B 2o 3 o 2 4 o] =] 1 20 23 a0 33 40
Vs (m/s) W Ko S Peak p {degrees)
Calculation parameters
Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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\'V Alliance House, South Park Way
Wakefield WF2 0XJ
CENT R/\éE’S LIANCE http://www.central-alliance.co.uk CPT: CPT17-13
Project: CA3043 Total depth: 16.27 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
. Cone resistance o Sleeve friction Pore pressure
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Tip resistance (MPa) Friction (kPa) Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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1
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-13
Project: CA3043 Total depth: 16.27 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
SBT - Bq plots
SBT plot
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=
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% 5 e
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-0.20 3 i 0.40 0.60 0.80
Pore pressure ratio, Bq
0.1 1 i0 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayey silt tosilty clay ~ [] 7. Gravely sand to sand
[ 2. organic material [ 5. silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
CPeT-I1T v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 06/02/2018, 11:52:56 2

Project file:
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Project:
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GEO
CA3043
A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-13

Total depth: 16.27 m, Date: 06/02/2018
Cone Operator: Uknown

Mormalized Cone Resistance, Qm

SBT - Bq plots (normalized)

SBTn plot

1
Mormalized Friction Ratio, Fr (%)

10

Mormalized cone resistance, Qm

Normalized Bq plot
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1

-0.60

—— T
-0.40 -0.20 000 020 040 0.60 080 100 120 140
Pore pressure ratio, Bq

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained
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CA3043
Location: A1B2CH

Project:

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way
Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-13
Total depth: 16.27 m, Date: 06/02/2018
Cone Operator: Uknown
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Schneider et al (2008) Soil Class.

Bq plots (Schneider)
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\g Alliance House, South Park Way
Wakefield WF2 0XJ
CENTRAL ALLIANCE

Geo http://www.central-alliance.co.uk CPT: CPT17-13

Project: CA3043 Total depth: 16.27 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown

Morm. Soil Behaviour Type Fuzzy Classification
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\g Alliance House, South Park Way
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CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk

Project: CA3043
Location: A1B2CH

CPT: CPT17-13
Total depth: 16.27 m, Date: 06/02/2018
Cone Operator: Uknown

Cone resistance qt Friction ratio Pore pressure u
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Tip resistance (MPa) RE(%) Pressure (kPa)
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SBT Index Soil Behaviour Type
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I{SBT) SBT (Robertson, 2010)
SBT legend
[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand  [] 9. Very stiff fine grained
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GEO http://www.central-alliance.co.uk CPT: CPT17-13
Project: CA3043 Total depth: 16.27 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
Norm. cone resistance Morm. friction ratio Norm. pore pressure rati SBTn Index Morm. Soil Behaviour Type
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3.5 3.5 3.5 3.5
4 ? 4 4 4
4.5 4.5 4.5 4.3 ;
] ] 3 3 =]
o
3.5 3.5 3.9 55! ]
& & & & &
6.5 &5 e 6.5 6.5 6.5
E %5 E 7.5 E Z:5 E 75 E 75 ay
g g g
£ 8 £ £ £ 8 £
o 3.5 o 8.5 o 8.5 o 8.5 o 2.5
o [ ] N\ ] T
] 9 ] 9 ] 9 b o 2 ] 9
9.5 9.5 9.5 9.5 9.3
10 1a 1a 10 10
10.5 10.5 1a.5 105 10.5
5
Akt 11 ‘3 11 1 13,
11.5 11.5 115 7 115 115
12 ’ 12 - 12 ; 12 12 Tay & silty ol
12.5 12.5 - 12.5 \ 125 12.5
13 13 13 g 13 13
13.5 13.5 13.5 , 13.5 12.5
14 14 14 14 14 -
14.5 II 14.5 14.5 145 14.5 ?
15 b 15 4 15 15 15
15.5 k 15.5 < 15.5 15.5 15.5
16 I 16 < 16 16 16 I I
- : . — . : : : — ' ; | e
u] 100 200 3200 400 u] 2 4 5] a 10 u] 0.5 1 o 2 4 6 &8 10 12 14 16 18
Qm Fr(%) Bqg SBTn (Robertson 1990)
SBTn legend
[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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CENTRAL ALLIANCE
GEO

CA3043

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

Location: A1B2CH

CPT: CPT17-13

Total depth: 16.27 m, Date: 06/02/2018

Cone Operator: Uknown

Norm. cone resistance Morm. friction ratio Norm. Pore Pressure Mod. SBTn I{B) Mod. Norm. SBTn
e ] — ] -
- '-—-u..: e 0 - 5o R 0s : = Sandike - Contra ctive
oS . = 0.5 - : : Clapdike - Dilative
1 1 1 . 1 ! 1 Tranzttional = Ditatiwe
1.5 = 15— 1.5 ‘E 1.5 15 Transitional - Dilative
5 o == 2 —— z 2 Sand like - ilativ
o5 2,54 é 25 25 a5 Sand !ke- .Iat!\r
3 il 3 i 5 3 3 Sand like - Dilativ ;
— Qaydike - Contractive
3.5 FE 3.5 FE 3.5
4 i' 4 4 4 4
4.5 4.5 4.5 4.5 4.5
] ] = 3 3 =]
3.5 5.3 [=his] 5.5 ]
3 6 & & f
6.5 6.5 = 6.5 6.5 6.5
E,, 7.3 E 7 85 E 7.3 E 7 85 E 7 g Qayike - Dilative
£ B £ £ B S £ =
o 8.5 o B85 o 8.5 | o 8.5 a 8.5
i i il il LN
[} 9 [} 9 ] 9 [m] 9 ] 9
9.3 9.5 9.5 9.5 AThEE)
10 1a 1a 1a 10
10.5 10.5 1a.5 105 10.5
11 11 '3 1 &" 11 11
11.5 11.5 11.5 11.5 115
12 12 1z 1z 12 Clayik titracti
- Oaylike - Contractive
12.5 12.5 12.5 3 125 12.5 Qsdike - Contractive
13 13 13 ‘; 13 13
13.5 13.5 13.5 13.5 13.5
14 14 14 ; 14 14
P
14.5 II 14.5 14.5 t 145 14.5 Claplike < Cinractive
15 b 15 < 15 15 15
15.5 i 15.5 Y 15.5 Y 15.5 15.5
16 16 16 16
IIl ® I E & 1 T b' " E [ A % (' % ] 16 e * 1 ® I A & ™1
] 100 200 3200 400 u] 2 4 5] a 10 -2 0 2 4 6 a8 10 100 10 oz 4 & 8 10 12 14 16 18
Qm Fr(%) Lz 1t Mod, SBTn (Robertson 2016)
Mod. SBTn legend :
[l 1 Ccs: ClayLike - Contractive, Sensitive [ll] 4. TC: Transitional - Contractive [T] 7. sD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
. 3. CD: Clay-Like: Dilative . 6. SC: Sand-like - Contractive
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way
Wakefield WF2 0XJ

[ENTRAGLEAOLUA NCE http://www.central-alliance.co.uk

Project: CA3043
Location: A1B2CH

CPT: CPT17-13

Total depth: 16.27 m, Date: 06/02/2018
Cone Operator: Uknown

Updated SBTn plots

Modified Robertson (2009) SBTn Modified Schneider et al (2008) SBTn
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[ 15]
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0.1 1 10 -2 ]

Mormalized Friction, F (%)

CCS: Clay-like - Contractive - Sensitive
CC: Clay-like - Contractive

CD: Clay-like - Dilative

TC: Transitional - Contractive

TD: Transitional - Dilative

SC:  Sand-like - Contractive

SD:  Sand-like - Dilative

— T T g —T T
2 4 a] a 10 12 14 16 18 20O
Duz/sig'y

Mormalized Cone Resistance, Qtn

Normalized Rigidity Index

1,000 -

100+

=

(]
il
[

1 10 100 1,000
Gofgn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-13

Total depth: 16.27 m, Date: 06/02/2018
Cone Operator: Uknown

Relative density

Permeability SPT NGO ¥Young's modulus
0 u ]
| ‘c,r,__ ]
2 o
=4 3
4 4
14
5 - 5 - 1
= &
Famat ?_ Eamet ?_ Eaaet ;g
A}
E E E [~ E
+= + + +
o o o o
D (7] D [
o %1 a 91 [ a
104 104
2 e
11 114
124 124
134 134
14 1448
L
154 155
16 16 s
T T T 1 T ) T T i T Li 1 3
o 10 20 20 40 50 u] 50 1ao u]

-9 -6
B

Calculation parameters

Permeability: Based on SBT,
SPT Neo: Based on 1. and gt

Young’s modulus: Based on variable alpha using 1. (Robertson, 2009)

1x10

MED {blows/30cm ) Es (MPa)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)
—@— User defined estimation data

20 4ID E!IEI 20
Dr (%)

100

Friction angle

1 -
_—

= s
+
(o'l -
L
]

2

3

i T T T
30 e 40 45 50
p (degrees)
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fo Central Alliance Pre Construction Services Ltd
WA

CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

CPT: CPT17-13

Total depth: 16.27 m, Date: 06/02/2018
Cone Operator: Uknown

Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
0 4 [ 0 4 0 - 0 4
— S peak 0.5
1 1 1 -'_,_“' Suremolded it A 1 i
_‘-_ 1.5 i b e — T3
2 - 2 2 4 . - z- 2 -
2.5
e 3] 34 i —— 3 3]
“'b 3.5
4 4] 4 . 2 4- 4
- 4.5 -
3 3 5 ] 3 - 3 ]
5.5
= G 5 - G - G
6.5 -
T 7 7 . 7- 7
= £ = E 7.5+ =
E g E g E g E 8- E g |
G 5 G G oo 5
o 9 - 9 o 9 =) i - 9
9.5
104 104 104 10 104
10.5 -
11+ 11+ 11+ 11 11+
11.5
124 124 124 12 124
12.5
134 134 134 13- 134
13.5-
144 144 14 14 144
14.5-
154 155 154 15 154
15.5
16 16 16 16 16
T i T T T T id 1 T T T T ] i T T T ] T T
n] 50 1ao 130 u] a0 a0 150 n] 200 n] 1 2 3 4 u] 10 15 20
M{CPT Y (MPa) Go (MPa) Su (kPa) Sufd,v OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable a/pha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk:: 14 —@— Flat Dilatometer Test data
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

http://www.central-alliance.co.uk

CPT: CPT17-13

Total depth: 16.27 m, Date: 06/02/2018

Cone Operator: Uknown

Shear Wave velocity

Depth (m)

104

114

124

134

14

154

164

Depth (m)

T
o oo
Vs (m/s)
Calculation parameters

Soil Sensitivity factor, Ns: 7.00

—@— User defined estimation data

T
200

State parameter

o

0.1

Depth {(m)

In-situ stress rato

104

114

124

134

14

154

164

Depth {m)

Soil sensitivity

104

114
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134

14
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164

-
L -
p——

L

Depth (m)

Effective friction angle

0 4

104

114
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134

14
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zZ0

2I5 3ID 3I5 40
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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\'v Alliance House, South Park Way
Wakefield WF2 0XJ
CENT R%E’S LIANCE http://www.central-alliance.co.uk CPT: CPT17-14
Project: CA3043 Total depth: 14.79 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
Cone resistance Sleeve friction Pore pressure
o- HARID BUGER, - FLoND BOGER o- Homl L KPR
s 0.5 0.5 4
1- 1 S
it 1.5 185
2.4 s i
2.5- 2.5 2.5 -
3 i 3 -
e Fid 3.5
4 - 4- 4 -
4.5 - 4.5 - 4.5 -
5 - 5- 5 -
5.5 - 5.5 -1 5.5 -
& - £ - fi -
— B.5- — 6.5 —~ 6.5
T g Ee e o
B 75- B 754 = 75-
a o a
o e B 5 0
B8.5- 8.5 8.5
94 L 0
9.5- 9.5 9.5
10- 10 10
10.5 - 10.5- 10.5 -
11- 11 11
11.5- 11.5- 11.5-
12 12 12
12.5 - 12.5- 12.5-
13- 13- 13-
13.5 - 13.5- 13.5-
14- 14 14
14.5 - 14.5- 14.5 -
DI 2|EI 4ID I EII I QDIEI 460 DI I SEIIEI
Tip resistance (MPa) Friction (kPa) Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

4.5

1-_ @
0.8+

B B S B B B S [ S R ey R R E— e B e S Sy B my e R B B B e S —
-40 -18 -16 -14 -12 -10 -8 -6 -4 -2 4 2 4 6 8 10 12 14 16 18 20
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-14
Project: CA3043 Total depth: 14.79 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
SBT - Bq plots
SBT plot
1004
- 9;
110,
411
ori2
=
(=
o 107
] -
=
5 @
4 0
8
= O
)
=
a &
<) (&)
— i
% 5 e
&3 o
0.1 r T
-0.20 3 i 0.40 0.60 0.80
Pore pressure ratio, Bq
0.1 1 i0 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayey silt tosilty clay ~ [] 7. Gravely sand to sand
[ 2. organic material [ 5. silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CENTRAL ALLIANCE

Project:

Location:

(‘.)

GEO
CA3043
A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-14

Total depth: 14.79 m, Date: 06/02/2018
Cone Operator: Uknown

Mormalized Cone Resistance, Qm

SBT - Bq plots (normalized)

SBTn plot

1
Mormalized Friction Ratio, Fr (%)

10

Mormalized cone resistance, Qm

Normalized Bq plot

1,000-

100-

10-

1

-0.60

—— T
-0.40 -0.20 000 020 040 0.60 080 100 120 140
Pore pressure ratio, Bq

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained
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Central Alliance Pre Construction Services Ltd
) \g Alliance House, South Park Way
Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEo http://www.central-alliance.co.uk CPT: CPT17-14
Project: CA3043
Location: A1B2CH

Total depth: 14.79 m, Date: 06/02/2018

Cone Operator: Uknown

Bq plots (Schneider)
Schneider et al (2008) Soil Class.

Schneider et al (2008) Soil Class.
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Central Alliance Pre Construction Services Ltd
\g Alliance House, South Park Way

Wakefield WF2 0XJ
CENTRAL ALLIANCE

GEO http://www.central-alliance.co.uk CPT: CPT17-14
Project: CA3043 Total depth: 14.79 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
Morm. Soil Behaviour Type Fuzzy Classification
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2 s i
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qu Gilty clay
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SBTn (Robertson 19900 Frobability of Soil Types (%)
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CENTRAL ALLIANCE

Project:

GEO
CA3043

Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-14
Total depth: 14.79 m, Date: 06/02/2018
Cone Operator: Uknown
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SBT Index
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- s e L B L e e e
1 2 3 4 o 2 4 6 &8 10 12 14 16 18
I{SBT) SBT (Robertson, 2010)
SBT legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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CENTRAL ALLIANCE

Project:
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GEO
CA3043

Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ
http://www.central-alliance.co.uk

CPT: CPT17-14

Total depth: 14.79 m, Date: 06/02/2018
Cone Operator: Uknown

Morm. cone resistance Norm. friction ratio Norm. pore pressure rati
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SBTn (Robertson 1990)
SBTn legend

[l L Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
Il 3 Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Cone Operator: Uknown
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Modified Robertson (2009) SBTn
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0.1 . I 1
Mormalized Friction, F (%)

: Clay-like - Contractive - Sensitive
Clay-like - Contractive
Clay-like - Dilative
Transitional - Contractive
Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative
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Mormalized Cone Resistance, Qtn

Updated SBTn plots
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

CPT: CPT17-14

Total depth: 14.79 m, Date: 06/02/2018
Cone Operator: Uknown

Permeability SPT N60 ¥Young's modulus Relative density Friction angle
0 - HOMD 8LESFE 0 - H.MD ] KSR = HARID ALGER, =
% k \ 0.55- 0.55-
14 1 —
r_,s“ 06- 0.6 -
2 241 0.65- 0.65-
34 341 0.7 - 0.7 -
£
0.75- 0.7 5
4 4 1
0.8 - 0.8 -
i ] 0.85- 0.85-
= G 0.9 - 0.9 -
e 70l E. o = E 095+ E 095+
+ + + + 1 + 1-
o o o o o
[T [T O ] o
a o o O 105+ O 105+
e b T 151
10 10 1- 1.15- 1.15-
1.2 : 1.2 4
11+ 11+
1,25 1.25-
124 124
1.3 1.3
13 13 1.354 1.35-
14 144 1.4 144
1.45- 1.45-
T T T T 1 T ) T T 1 v T ¥ T T T T i 1 T T ]
1x1g ° éxlo 5 1xig 3 u] 1a 20 30 40 30 u] a0 100 n] 20 40 ©50 80 100 30 35 40 45 50
sbt {m/s) MED {blows/30cm ) Es (MPa) Or (%) p (degrees)
Calculation parameters
Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on 1. and gt Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I. (Robertson, 2009) _ g User defined estimation data
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CPT: CPT17-14

Total depth: 14.79 m, Date: 06/02/2018
Cone Operator: Uknown

Constrained Modulus Shear modulus Shear strength Undrained stren(R;I_‘n ratio OCR
0 4 H AR )65 0 - HOMD il IGFE 0 4 = H ARy .M.JSGFR = o - HOND ALKGF] 0 4 HAMD LR
- it b3
14 14 1 1- 14
,—— = 1.5
2. 2 2. o ie 2
2.9
34 34 34 3 34
3.5
4 4 1 4 4 - 4
4.5 |
= 34 54 3 54
5.5 4
= G 5 - G - G
— — — —~ B.5- —
S 7o S g0 70 S e S 70
+ + + £ 754 +
g o g s g . A 5 o
O O O [ [
8.5
9 ] EE 9 -] Q- o -
9.5
10 10 10+ 10 10
10.5-
11+ 11+ 11+ 11 11+
11.5
124 124 124 12 124
12.5-
13 134 134 13- 134
13.5-
14 14 14 14 14
14.5-
T T T T T T T i T T T T
n] 50 100 =11l 100 200 400 n] 1 2 u] 10 15 20
M{CPT Y (MPa) Go (MPa) Su (kPa) Sufd,v OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable a/pha using 1. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Nk:: 14 —@— Flat Dilatometer Test data
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CPT: CPT17-14

Total depth: 14.79 m, Date: 06/02/2018
Cone Operator: Uknown

Shear Wave velocity
HLAMD B,

State parameter

In-situ str
Hibl

ess ratio

Soil sensitivity
Han)

Effective friction angle

0 < IGFE 0 — D ALEFR 0 < LUIGFE o H ORI ALIGEE.
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34 ot 34 34 .
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£ 2 SR o g S 7 o
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Calculation parameters
Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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Project: CA3043 Total depth: 19.07 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
Cone resistance Sleeve friction Pore pressure
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2 255 o |
3+ 3 3
4 - 4 4
5 - s 5o
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Tip resistance (MPa) Friction (kPa) Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw gc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

4.5

T
-40 -18 -16 -14 -12 -10 -8 -6 -4 -2 4 2 4 6 8 10 12 14 16 18 20
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Project: CA3043 Total depth: 19.07 m, Date: 06/02/2018
Location: A1B2CH Cone Operator: Uknown
SBT - Bq plots
SBT plot

100+

10+

Cone resistance, qofpa
Corrected cone resistance, gt

-0.20 ; 3 0.40 0.60 0.80
Pore pressure ratio, Bq

0.1 1 i0 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayey silt tosilty clay ~ [] 7. Gravely sand to sand
[ 2. organic material [ 5. silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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Total depth: 19.07 m, Date: 06/02/2018
Cone Operator: Uknown

Mormalized Cone Resistance, Qm

SBT - Bq plots (normalized)

SBTn plot

1
Mormalized Friction Ratio, Fr (%)

10

Mormalized cone resistance, Qm

Normalized Bq plot
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Pore pressure ratio, Bq

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [ 6. Clean sand to silty sand  [_] 9. Very stiff fine grained
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Bq plots (Schneider)
Schneider et al (2008) Soil Class.

Schneider et al (2008) Soil Class.
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SBT legend
. 1. Sensitive fine grained
. 2. Organic material

[l 3 Clay tosilty clay
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SBT (Robertson, 2010}
[ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained

CPeT-I1T v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 06/02/2018, 11:54:04

Project file:



CENTRAL ALLIANCE

Project:

Location: A1B2CH

(‘.)

GEO
CA3043

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way
Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-15

Total depth: 19.07 m, Date: 06/02/2018

Cone Operator: Uknown

Norm. cone resistance
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SBTn legend
. 1. Sensitive fine grained
. 2. Organic material

[l 3 Clay tosilty clay

Morm. Soil Behaviour Type
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SBTn (Robertson 1990)

[ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 5. silty sand to sandy silt  [[] 8. Very stiff sand to clayey sand
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Norm. cone resistance Morm. friction ratio Norm. Pore Pressure Mod. SBTn I{B) Mod. Norm. SBTn
; | o . | Sand like - Dilativ
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R i, e Claeike - Dilative
Transitional - Dilative
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Qm Fr(%) Lz 1t Mod, SBTn (Robertson 2016)
Mod. SBTn legend :
[l 1 Ccs: ClayLike - Contractive, Sensitive [ll] 4. TC: Transitional - Contractive [T] 7. sD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
. 3. CD: Clay-Like: Dilative . 6. SC: Sand-like - Contractive
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Updated SBTn plots

Modified Robertson (2009) SBTn Modified Schneider et al (2008) SBTn Normalized Rigidity Index
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Mormalized Friction, F (%) Duz/sig'y Gofgn
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V Alliance House, South Park Way
Wakefield WF2 0XJ
http://www.central-alliance.co.uk

/}o Central Alliance Pre Construction Services Ltd
{ g

CENTRAL ALLIANCE

GEO
Project: CA3043
Location: A1B2CH

CPT: CPT17-15

Total depth: 19.07 m, Date: 06/02/2018

Cone Operator: Uknown
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Calculation parameters

Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0
SPT Neo: Based on 1. and gt Phi: Based on Kulhawy & Mayne (1990)
Young's modulus: Based on variable alpha using I. (Robertson, 2009) _ g User defined estimation data
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-15

Total depth: 19.07 m, Date: 06/02/2018

Cone Operator: Uknown
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Calculation parameters

Constrained modulus: Based on variable ajpha using I. and Qwm (Robertson, 2009)
Go: Based on variable a/pha using 1. (Robertson, 2009)
Undrained shear strength cone factor for clays, Ni:: 14
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CENTRAL ALLIANCE
GEO

Project: CA3043
Location: A1B2CH

Central Alliance Pre Construction Services Ltd
Alliance House, South Park Way

Wakefield WF2 0XJ

http://www.central-alliance.co.uk

CPT: CPT17-15

Total depth: 19.07 m, Date: 06/02/2018

Cone Operator: Uknown

Shear Wave velocity

104

Depth (m)

114

124

134

14

154

164

174

184

194

State parameter

0.15-

0.2 -

0.25-

0.3 -

0,35+

0.4 -

0.45

0.5 -

0,55

0.6 -

0.65

Depth (m)

0.7 -

0.75

0.8 -

0.85

0.9-

0.95

L.05

1.1

T
o 100
Vs (m/s)
Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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This software is licensed to: Central Alliance Pre Construction Serv.

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in Sl unit system and assume

that all components are expressed in the same units.

;2 Unit Weight, g (KN/m3) ::
g=4,,| 0.27 log(R;) + 0.36 -log( 3t) +1.236 !
d )
where g, =water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k = 10 23304

I, <4.00 and I, >3.27 then k =10 ~*31.37L

i Nspr (blows per 30 cm) ::

.-*q_'\l : 1
P |

Neo = JQEIZEDETL
%)

[

.

1
Nigo) = Qu - ormesmmr
22 Young's Modulus, Es (MPa) ::
(g, —0,)-0.015-10%5%1E8

(applicable only to Ic < Ic_cutoff)

:: Relative Density, Dr (%0) ::

100- Qe (applicable only to SBTs: 5, 6, 7 and 8

CR orl. < Icf:utoff)

:: State Parameter,  ::

w=0.56-0.33-100(Q s, )

:: Peak drained friction angle, ¢ (°) ::
©=17.60+11-log(qQ ..}
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20
a=14for Q. »14
a=0Q,, for Q,, =14

Mgpr=a-(g,-0,)

I I, £2.20
Mcpr = (9, -0, )-0.0188 -1p%51+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =g ~ 0, ) De18s-1gl 5L 5

:: Shear Wave Velocity, Vs (m/s) ::

’ 0.50
|- G{j 3
\_."s =| Sl

W J

:: Undrained peak shear strength, Su (kPa) ::

My, =10.50 +7-log(F, } or user defined

S.. o |.qt _U\'}
My

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutoff)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

Sitiani=1F (applicable only to SBTx: 1, 2, 3, 4and 9
- orl. > Icf:utoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
m

Koce= 0.25-(10.50-_7-|og(F,))J
OCR =kocr-Qn

or user defined

(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > I cutofr)

: In situ Stress Ratio, Ko ::

Ko =(1-sin¢') - OCR™?

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Soil Sensitivity, S; ::

(applicable only to SBTh: 1, 2, 3, 4 and 9 or I > Ic cutorr)

:: Effective Stress Friction Angle, @' (°) ::

@ =29.5 B (0.256+0.336-B , +logQ, |
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5% Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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1 INTRODUCTION

In April 2018 SOCOTEC was commissioned by Central Alliance Limited to carry out cone
penetration testing (CPT) as part of a ground investigation for the A1 Birtley to Coal House
Improvement Scheme. The CPT positions were located in the village of Lamesley at National Grid
Reference NZ 254 582.

The testing was required to provide information for a proposed improvement scheme for the A1
carriageway and replacement of the Allerdene railway bridge. Testing was carried out from 10 to
12 April 2018. The scope of the testing was specified by Central Alliance Limited.

This report presents the CPT fieldwork records together with an interpretation of the soils
penetrated. The data are also presented separately in digital format following AGS (2017).

2 CONE PENETRATION TESTING

2.1 General

Sixteen CPTs were carried out at ten nominal locations to a maximum achievable depth of
21.15 m using an electric piezocone operated from an 8 tonne tracked mounted CPT unit. Each
CPT location was hand excavated to 1.20 m depth by Central Alliance Limited with the test being
carried out from the base of the service inspection pit. The programme of testing is summarised in
Table 1.

The test locations were selected and set out by Central Alliance Limited.

Testing was carried out in accordance with the UKAS accreditation to Part 9 of BS 1377 (1990)
and in general accordance with BS EN ISO 22476-1 (2012). The geometry and dimensions of the
cone used conforms with BS EN ISO 22476-1 (2012).

The serial number of the cone used is indicated on the test plots. The calibration certificate is
included in Appendix B and provides details of the manufacturer, cone dimensions, capacity and
geometry.

Any opinions and interpretations presented are outside the scope of the UKAS accreditation for
cone penetration testing.

May 2018 Report No M8012-18
Issue 1 Page 1 of 3
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2.2 Data Processing

Test control and data acquisition was carried out using CPTest, a proprietary software supplied by
GeoMil Equipment BV of Holland. The measured cone end resistance, sleeve friction, dynamic

porewater pressure and inclination were recorded at 1 cm intervals of penetration.

Interpretation of the CPT data was carried out using an in-house SOCOTEC data reduction
spreadsheet. The interpretation follows the recommendations of Lunne et al (1997) to derive:
friction ratio, pore pressure ratio, undrained shear strength (minimum and maximum range
presented using typical cone factors of 20 and 12 respectively), relative density, angle of friction
and soil type. The soil classification uses the soil behaviour type chart of Robertson (1990), see
KeyCPT. A nominal groundwater level of 5.00m has been used in the data interpretation.

Explanation of the terms used and derivations of the cone and soil parameters are given in the
Key, see KeyCPT. The data are presented graphically as plots relative to depth below ground level
on the CPT logs in Appendix B.

23 Dissipation Testing

Two dissipation tests were carried out in conjunction with CPTs at positions and depths in general
accordance with the Specification requirements as selected by the Central Alliance Limited, see
Table 2.

Plots of measured and normalised excess pore pressure are presented in Appendix C. Due to
insufficient response in pore pressure during the test period there has been no interpretation
carried out on the recorded data.

May 2018 Report No M8012-18
Issue 1 Page 2 of 3
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Summary of Cone Penetration Tests

SOCOTEC
B — .
= € E o
= = . D No. of
CPTID o 2 @ 28 -~ Remarks
o o o 2 - 0 Sheets
(m) a [ _E C O
° < @ o o
T ) w pd G E
Test carried out using 10cm2 S10-CFIP.361
CPT16 15.01 | 10/04/2018 | 425545.14 | 558410.88 2268  |Terminated due to total thrust 2
Dissipation test carried out at 15.01m
CPT17 2115 | 10/04/2018 | 425565.39 | 558378.99 28.16 Ef;f:;fg;u“; ?:'tr;?a} fﬁ:}; S$10-CFIP.361 3
CPT18 496 | 11/04/2018 | 425591.80 | 558385.55 27.15 Efrtmcrf‘;f:é’u“; ;J:'c’:gs:ffcffn S10-CFIP.361 1
CPT19 096 | 11/04/2018 | 425551.01 | 558419.71 25.06 Efrtn‘l’;;f;;u“; tjosggs:ric(::?fn S$10-CFIP.361 1
CPT19A 12.64 | 11/04/2018 | 425550.16 | 55842025 | 25.30 Efrtmc:;f:;’u“; ?:chligsez iri}i?]'a(fi?np'w 2
CPT20 452 | 10/04/2018 | 425583.53 | 558374.22 24.52 Ef;]‘l’:;fg;u“; ?:g‘gslriccfi’fn S$10-CFIP.361 1
Test carried out using 10cm2 S10-CFIP.361
CPT20A 20.55 10/04/2018 425584.27 558374.90 24.52 Terminated due to total thrust 3
Dissipation test carried out at 20.55m
CPT21 547 | 10/04/2018 | 425613.36 | 558367.83 27.55 i‘:f;f:;fg(j’u“; tjosggs:rsuc(::?fn S$10-CFIP.361 1
CPT21A 8.65 | 10/04/2018 | 425612.65 | 558368.54 27.58 $Zfrtm°r?;;f§§u“; ;J:'c’)’gslii':jn S10-CFIP.361 1
CPT22 307 | 12/04/2018 | 425555.19 | 558386.84 21.93 Ef;?:;ﬁguu; ?:Sgs:rsljzrgfn S10-CFIP.361 1
CPT22A 3.04 | 12/04/2018 | 42555578 | 558386.03 24.30 $Zf:nf§;;f§§u“; ;J:chlgglr\';j iri}ig;%z'nmm 1
CPT23 1.99 | 11/04/2018 | 425644.84 | 55834550 28.26 Ef;f:;fg’gu“; ?:g‘gs:ri‘;?fn S10-CFIP.361 1
CPT23A 599 | 12/04/2018 | 425643.89 | 55834519 | 28.29 Efrtmcr?;f;é’u“; ;J:ggs?[rif:;?c?n S10-CFIP.361 1
CPT24 7147 | 11/04/2018 | 425667.73 | 558326.98 28.46 Ef;]‘l’:;fjgu“; ?:g‘gsli‘::fn S10CFIP.361 1
CPT24A 0.89 | 11/04/2018 | 425667.03 | 55832770 | 28.54 Ef;‘l’r?;fjgu“et ;JOSICTSS: fl’;’:fn S10CFIP.361 1
CPT25 1.96 | 12/04/2018 | 42569864 | 558296.56 27.38 Ef;f:;fj'é’u“; ?:'ggsli‘;?fn S10-CFIP.361 1
. Piezocones fitted with pglypropylene pore pressure filter located Project A1 BIRTLEY TO COAL HOUSE CPT Table
in the shoulder (U2) position
- Tests carried out with a friction reducer Project No. M8012-18 1

- No backfilling of CPT holes

Carried out for

Central Alliance Limited




Summary of Dissipation Test Results

SOCOTEC
—_— ——
D & 2.0 ©
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= 2 N 6| 258|878 28 |oco2 2| BGE |RT=a Remarks
= () = OF [N O
@ 0 » E |2 5E| D0 |"Pvoo|l =g N5
o © @ — |8=5—= 02 |00 27 T+ g & —
A c | = = 0Os |[ESo = Too s
D o i o9 o |[EF 8o = © o
[m) O S )
O -
CPT16 10 u 15.01 ) ) } } Data unsuitable for interpretation,
DO1 2 : see result sheet
CPT20A Data unsuitable for interpretation,
DO1 10 Uz | 20.55 see result sheet
Notes: . . . Project A1 BIRTLEY TO COAL HOUSE CPT Table
« See individual test interpretation sheets for details of
analysis. Proiect No. M8012-18 2

Carried out for

Central Alliance Limited




Key to Cone Penetration Test Records

O

SOCOTEC
Parameter Unit Description Equation
Measured parameters
de MPa Cone resistance Measured parameter
fs MPa Sleeve friction Measured parameter
I degrees | Inclination Measured parameter
u MPa Dynamic pore pressure Measured parameter. Denoted as u; and u> for pore
Pi | pressure filter locations on cone face and cone shoulder
(Piezocone only) respectively.
- m, s Penetration depth and Measured parameters
corresponding time
Derived cone parameters
Ry % Friction ratio fs/qc. 100 %
ol MPa Corrected cone resistance Qe+ (1-a).ue where a = area ratio of cone = Ay/A,
. A, = cross sectional areas of cone tip shaft
(Piezocone only) ) .
A. = projected area of cone tip
fi MPa Corrected sleeve friction (fs — (uz. Asb — Us. Ast)) / As
(Piezocone only) where b = area ratio of friction sleeve
As, and Ag are bottom and top cross
sectional areas of friction sleeve
Qe MPa Effective cone resistance Qi — Uz
(Piezocone only)
an MPa Net cone resistance gt - Ovo where 6,, = vertical total stress
(Piezocone or using gi = qc)
Ry % Corrected friction ratio fi/qi. 100 %
(Piezocone only)
Au MPa Excess pore pressure u- U where uo = equilibrium pore water
. pressure
(Piezocone only)
Bq - Pore pressure ratio (U -uo)/(qt- Ow) = Au/On
(Piezocone only)
- - Dynamic pore pressure ratio u/qe
(Piezocone only)
Q - Normalised cone resistance (9t- 6vo) / G'vo = Qn/ G0  Where 6\, = vertical effective stress
(Piezocone or using q: = qc)
Fr % Normalised local friction fs/ (Qt- Ovo) = fs/Qn. 100 %
(Piezocone or using g = Qc)

Notes:

Project

Proiect No. M8012-18

A1 BIRTLEY TO COAL HOUSE CPT

Carried out for Central Alliance Limited

Key CPT




Key to Cone Penetration Test Records G

SOCOTEC

Derived soil parameters

Parameter Description Remarks
Su Undrained Shear | Interpretation for fine soils only — soil types 3 and 4.
Su(min) and Strength (Clays) Based on net cone resistance (corrected where pore pressure data available) and
Su(max) empirical cone factor
= (¢ - Owo) / Nk
Plots of minimum and maximum strength presented using Nk of 20 and 12.
D, Relative Density Interpretation for coarse soils only — soil types 5, 6 and 7.
RD After Baldi et al (1986) for moderately compressible, unaged, uncemented, silica
sand
=(1/C2).Ln(qc/ Co (6)"Cy)
For NC sands : Co = 157, C1 =0.55, C2 =2.41, 6' = 6'o
For OC sands : Co =181, C1=0.55,C>=2.61,6'=06'n
and mean effective stress = 6'm = (6o + 2 G'ho )/ 3
) Internal Friction Interpretation for coarse soils only — soil types 5, 6 and 7.
IFA Angle After Robertson and Campanella (1983) for uncemented, moderately
incompressible, predominately silica sands
= Arctan (0.105 + 0.16 . Ln (Qc/ G'vo))
Nso Equivalent =(Qc/pa)/85.(1-1:/4.6))
Standarc'l pa — reference stress of 100 kPa
Penetration Test
(SPT) N value

Soil Description

Soil Type Classification after Robertson (1990) using normalised cone resistance, normalised friction ratio and
pore pressure ratio.

Undrained shear

strength Descriptive term Strength, kPa
description
Very soft <20
Soft 20 10 40
Firm 40t0 75
Stiff 7510 150
Very stiff >150
Relatly e. density Descriptive term Cone resistance (qc), MPa
description
Very loose <2
Loose 2to4
Medium dense 41012
Dense 12t0 20
Very dense >20
Notes: Project A1 BIRTLEY TO COAL HOUSE CPT
Proiect No. M8012-18 Key CPT
Carried out for Central Alliance Limited




Soil Behaviour Type Interpretation
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Cone resistance q, (MPa)
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Pore pressure parameter B,
KEY TO SOIL BEHAVIOUR TYPES - after Robertson et al (1986)
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ZONE SOIL BEHAVIOUR TYPE ZONE SOIL BEHAVIOUR TYPE ZONE SOIL BEHAVIOUR TYPE
1 Sensitive fine grained 5 Clayey silt to silty clay 9 Sand

2 Organic material 6 Sandy silt to clayey silt 10 Gravelly sand to sand

3 Clay 7 Silty sand to sandy silt 11 Very stiff fine grained*

4 Silty clay to clay 8 Sand to silty sand 12 Sand to clayey sand*
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S B
Q=g-0, ' F-fx100% Bo=p=u, d
G'vo Gt — Ovo Gt - Ovo
KEY TO SOIL BEHAVIOUR TYPES - after Robertson (1990)
ZONE SOIL BEHAVIOUR TYPE ZONE SOIL BEHAVIOUR TYPE ZONE SOIL BEHAVIOUR TYPE
Sensitive fine grained 4 Silt mixtures: clayey silt to silty clay 7 Gravelly sand to sand
Organic soils — peats 5 Sand mixtures: silty sand to sandy silt Very stiff sand to clayey sand
3 Clays: clay to silty clay 6 Sands: clean sand to silty sand 9 Very stiff fine grained
Notes: Project A1 BIRTLEY TO COAL HOUSE CPT Figure
Proiect No. M8012-18 Key CPT
Carried out for  Central Alliance Limited
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Site Location Plan
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14000 Feet |
icrosoft prod creen shotfs) reprinted wath permission from Microsoft Corporation rm
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SOCOTEC
APPENDIX B
Cone Calibration Certificate Cone S10-CFIP.361
Cone Penetration Test Logs Sheet 1 to 22
(See Table 1)
May 2018 Report No M8012-18

Issue 1 Appendix B



Environmental Scientifics Group.
Cone No. S10-CFIP.361 Date of Calibration 30 January 2018
Manufacturer GeoPoint. Reference Standards BS 1377 : 1990 Part 9
X . . X Pressure meter 1972A]
Compression/ Subtraction Subtraction Reference Equipment - -
Vernier callipers GCV1
Load cell 22541
Pore Pressure Channel (Y/N) Y
Voltmeter 06402486
Cone end area ratio (by dimension measurement), a 0.8 Sleeve end area ratio (by dimension measurement), b 1.0
Note: Calibration Zero taken as no load in free air, Output taken as slope of linear regression line x maximum load.
Cone Type (S/ G/ M/ D/ T) Ch 3 (P/ G/ T/N/F) |I|
Output Input Zero Area Alarm
Channel 1 3786 mvV 50 kN 479 mV 10 cm? 45 kN
Channel 2 3796 mV 50.0 kN 474 mvV 150 cm? 10 kN
Channel 3 7674 mV 20 Bar 197 mV 16 Bar
Inclination 0° 5° 10° Alarm
e ] [o] e
15° 20° 25°
[ 1077 ] [ 1846 | 2517 Extra Channels
CHANNEL 1-TIP CHANNEL 2 - FRICTION SLEEVE
60.00 60.00
50.00 /+ 50.00 /
40.00 / 40.00 /
~  30.00 rd —  30.00 rd
pu} 2
o o
z z
20.00 / 20.00 /
10.00 X 10.00 /'4!'
0.00 :/ 0.00 :/'/I/l
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
OUTPUT (mV) OUTPUT (mV)
CHANNEL 3 - PORE PRESSURE
25.00
20.00 /+
< 15.00 /
3
=
2
Z 10.00
5.00 /
0.00 /
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
OUTPUT (mV)
Cone calibrated by: Authorised for use by:
SDPearce
_.{_:‘__’?_._-_:-_—.E"-:“:.— =
SOCOTEC _




Cone Penetration Test Log

o

SOCOTEC
Date 10/04/2018 Equipment and Methods Ground level 22.68 mOD Remarks Terminated due to total thrust
Dissipation test ied out at 15.01
Cone ID S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 42554514 Issipation test carried out a m
Operator DT/JG National Grid N 558410.88
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . : . .
(en':) 2 4 6 8 10 12 14 16 18 1.2 3 4 5 6 7 8 9 -0.8 -06-04 -0.2 0.0 0.2 04 06 08 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 1 I IS T S N N Y | . 2 4 5 7
(Thickness)
0 a Hand excavated inspection pit.
] (1.20)
1 —
] ! ‘ Medium dense to dense silty SAND. 120 2148
] 7 > [
-] v o (0.66)
: Rl ‘ ~|
1 ‘ 1.86 +20.82
, ] /; l 1 Dense SAND. 023
] 1 ! Loose silty SAND. 209 2059
1 i = ‘ 039)
. 3 | ‘
] < > - Medium dense silty SAND. 247 w2021
| 1 =
| L |
] y _— : | ‘ 2.89-2.93 silty clay
B ; B
] ;.. | (1.44)
111 p |
] ) ‘
E ’,3 j [
4 — = < SHiff CLAY with silty sand bands. 391 877
1 r
i | ™~ (0.74)
| { <
] ' = .
E Firm to Stiff CLAY. 465 *18.03
] 5<-
5 —] s. N \) (0.65)
B F L~ // -
] 1 ¢ Firm CLAY. 530 *17.38
6 —]
B {
] 1 (1.95)
I N
. t ) | P Stiff CLAY. 7% 1843
i ) | )
1 ¢ <
o [ | T
] ( ( (1.83)
9 — ‘ < ZB ér
] r / j Firm to stff CLAY. 9.08 1360
10

CPT confinues on next sheet

] ] ] ]
0.1 0.2 03 04

Sleeve Friction (fs), MPa

] ] ] ]
0.0 0.2 04 06

Dynamic Pore Press (u), MPa

12 9 6 -3 0 3 6 9 12

Inclination (deg)

Su min, Nk = 20

Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-16

Sheet 1 of 2




Cone Penetration Test Log <

SOCOTEC

Date 10/04/2018 Equipment and Methods Ground level 22.68 mOD Remarks Terminated due to total thrust
' Dissipation test carried out at 15.01m
Cone ID S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425545.14 P
Operator DT/JG National Grid N 558410.88
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone i (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . ; . .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) T NN SN SN N T R N | I R A [ N N R S N I Y N R NS T A 1 1 1 1 1 1 1 1 1 1 I I M M Y Y Y N | (Thickness) 2 4 5 7
|
10— ) Firm to tiff CLAY.
1 — 1
7 4.33)
i < (
1 J? Y
] |
: 19
12— } < }
11¢
13 — >
] 1 / Soft to firm CLAY. 1341 o2 L
] 1 i =
14 —
] A& ) i
] {_> (1.60) -
4 (“
. B i |
5 End of CPT 1501 767
16 —
17 —
18 —
19 —
20
| | | | | | | | L
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 412 9 6 -3 0 3 6 9 12 Su min, Nk =20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12
. : CPT No.
Notes: For explanation of symbols and .
abbreviations see key sheet. All depths and Project A1 BIRTLEY TO COAL HOUSE CPT
reduced levels in metres. Opinions and "
interpretations expressed herein are outside Project No. M8012-18 C PT1 7-1 6
the scope of UKAS accreditation : . Lo
© Copyright SOCOTEC UK Limited Carried out for Central Alliance Limited Sheet 2 of 2




Cone Penetration Test Log

o

SOCOTEC
Date 10/04/2018 Equipment and Methods Ground level 28.16 mOD Remarks Terminated due to total thrust
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425565.39
Operator DT/JG National Grid N 558378.99
Checked JMH
Approved PH Assumed Groundwater Level (m) 5.00
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . ) o .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 N N S R NN N B S N I I I N T M | 1 1 1 1 1 1 ] 1 1 Y I I M Y Y N I | (Thickness) 2 4 5 7
0 i Hand excavated inspection pit.
- (1.20)
1 — I ‘
1 (S - ‘k’_e——"' ‘ ‘} ‘ i Medium dense silty SAND. 1.20 +26.96 =
i 3 i
Py
1| 1= T - d 1 S
. 1.66-1.77 becomes
] T =l uE ‘ | 5 dense
, | d | - \ = 1.80-1.96 clay
] > LT | 1 ! =
1 1
] > 1 3 ‘ \ (2.26) .
7] £ | ‘3 ‘ |
1 \ < i
] > {
3 — L =
i | > % \ } \
N P - 3.25-3.38 silty cla;
] Al = d + | sl
] = \ ‘ Dense {0 very dense SAND. 846 *24.70
| B L] ‘ i 2’ ! } ense to very dense 029 O] i
1 4 a— 375 +24.41
1 | ] Very stiff silty CLAY. 027)
4 — - -
] D | Medium dense to dense silty SAND with silty 4.02 2414 n
] ™ \ <= T ‘ ‘ clay bands.
i ] T ‘\, ‘ o
] el ~— (0.84)
L=t L 4
i LT ‘ ‘ - ‘ I
R e - =
| — p— >
b o=t
i || Firm to Stiff CLAY. 486 +23.30 ]
5 —1 -~ 3 ;
7 o
: B
qK ‘} ] — L
7 a
i 4;
6 —
. <
] !
] ? < | D
] X 's
B B 24
7] ; (4.39)
g —| ) sr <
] \ &
] D
] ) ’ 1
9 —] (]
. Soft to firm CLAY. 925 *18.91
] é»
] i . }
10 CPT continues an next sheet
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-17

Sheet 1 of 3




Cone Penetration Test Log <

SOCOTEC

Date 10/04/2018 Equipment and Methods Ground level 28.16 mOD Remarks Terminated due to total thrust

ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425565.39

Operator DT/JG National Grid N 558378.99

Checked JMH UKAS

Approved PH TESTING Assumed Groundwater Level (m) 5.00

1157

Depth Cone i (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . ; . .

(en':) 2 4 6 8 10 12 14 16 18 1.2 3 4 5 6 7 8 9 -0.8 -06-04 -0.2 0.0 0.2 04 06 08 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type

TN SN SN SN S N MY S I IS YT S A S S TN S S A Y S N A N N RN AU R Y Y I I IS I T NS Y Y S Y | (Thickness) I‘4137

10

Soft to firm CLAY. — —

o

12 —
] (6.19)
13 — —
- [ — — |—

)

\\‘\
e o

~/

14 — { L
15 — T

E Firm to stiff CLAY. 15.44 +12.72
16 — 1, =

] 2 ——
S

* ‘ ——
. ! —
] 4 ==

\ 'S (4.80) ——

. ¢ —
19 —] -
2 CPT confinues on next sheet
| | | | | | | | L
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12
. : CPT No.
Notes: For explanation of symbols and .
abbreviations see key sheet. All depths and Project A1 BIRTLEY TO COAL HOUSE CPT
reduced levels in metres. Opinions and "
interpretations expressed herein are outside A-GI Project No. M8012-18 C PT1 7 -1 7
the scope of UKAS accreditation : . Lo
© Copyright SOCOTEC UK Limited Carried out for Central Alliance Limited Sheet 2 of 3




Cone Penetration Test Log

o

SOCOTEC
Date 10/04/2018 Equipment and Methods Ground level Terminated due to total thrust
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m)
Operator DT/JG National Grid
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone i (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa Friction Angle (Phi), degrees Relative Density (Dr), % . o .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -06 04 -02 00 02 04 06 08 50 100 150 50 10 20 30 40 50 60 70 80 90 Strata Description Depth Level Soil Behaviour Type
(L) I AT N R N M R M I T (N A N S NN NN (N Y I Y I A A [ I IS T S N N Y | (Thickness) 2 3 4 5 6 7
20 — -J- \ NN Firm to Stff CLAY.
i Lt - L
. SN = Dense silty SAND. 20.24 7.92 I
- \\
_ ™~
1 > (©.71) =
1
] o L1
———’ N L
i g
21— = = Very stff CLAY. 0980 TF =1
] End of CPT 211 o
22 —
23 —
24 —
25 —
26 —
27 —
28 —
29 —
30
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and

abbreviations see key sheet. All depths and

reduced levels in metres. Opinions and
interpretations expressed herein are outside UL
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1 BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-17

Sheet 3 of 3




Cone Penetration Test Log

o

SOCOTEC
Date 11/04/2018 Equipment and Methods Ground level 27.15 mOD Remarks Terminated due to obstruction
Cone ID S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425591.80
Operator DT/JG National Grid N 558385.55
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa Friction Angle (Phi), degrees Relative Density (Dr), % . : . .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 1 I IS T S N N Y | (Thickness) 2 4 5 7
0 i Hand excavated inspection pit.
E (1.20)
1 —
] [ Medium dense SAND. 120 2595
] (0.51)
] | Medium dense silty SAND. e 2544 E'
2 —] = } (0.60)
1 -
] Loose silty SAND. 23 +24.84
14 (0.38)
. S
] 3 ? \ Medium dense silty SAND. 269 2448 ::*
3 —] } (0.69)
= ——— ~ 1 3.17-3.27 becomes '%_
] | A= L - dense 23.77
. - | " R +23.
] Very stiff CLAY. (0.04)  +2373
a Loose to medium dense silty SAND. 3.42
i S ‘ i (0.66)
4 — e > 4 4.08 +23.07
] —n | == Stiff silty CLAY. P 020 :
| ™~ ] ™~ 4 > . 4.28 +22.87
7 \ : Medium dense silty SAND.
] = ‘ 4.57-4.63 silty clay 0.68
] 2 . (| ‘ ‘ \ ©68)
. e E3 ,
5 —] End of CPT 4.96 obstruction| 4.96 +22.19
6 —]
7 —
g —1
9 —
10
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 -9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1 BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-18

Sheet 1 of 1




Cone Penetration Test Log

Date 11/04/2018
Cone ID S10-CFIP.361
Operator DT/JG
Checked JMH
Approved PH

Equipment and Methods

Test according to BS 1377 : Part 9 : Method 3.1

o

SOCOTEC

UKAS

TESTING
1157

Ground level
Co-ordinates (m)

National Grid

25.06 mOD
E 425551.01
N 558419.71

Remarks

Assumed Groundwater Level (m)

Terminated due to obstruction

5.00

Depth Cone
(m) 111

e Friction Ratio (Rf=fs/qic), %
9

1.2 3 4 5 6 7 8
1 1 1 1 1 1 1 1 1

Pore P Ratio (Bq)
-OI.8 -OI.6 -0|.4 »OI.2 OiO 0i2 0i4 0i6 OiS

Undrained Shear Strength (Su), kPa
5|O 1(IJO 1?0 2(|)0 2?0

10
1

Friction Angle (Phi), degrees
50

20 30 40
1 1 1

Relative Density (Dr), %
1|0 2|0 3|0 4IO 5|0 6|0 7|0 SIO 9|0

Strata Description

Detail

Depth
(Thickness)

Level

Legend

Soil Behaviour Type
2 4 5 7

Hand excavated inspection pit.

End of CPT

(0.96)

0.96

+24.10

] ] ] ]
0.1 0.2 03 04

Sleeve Friction (fs), MPa

] ] ] ]
0.0 0.2 04 0.6

Dynamic Pore Press (u), MPa

12 9 6 -3 0 3 6 9 12

Inclination (deg)

Su min, Nk = 20

Su max, Nk =12

Notes: For explanation of symbols and

abbreviations see key sheet. All depths and

reduced levels in metres. Opinions and
interpretations expressed herein are outside UL
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1 BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-19

Sheet 1 of 1




Cone Penetration Test Log

o

SOCOTEC
Date 11/04/2018 Equipment and Methods Ground level 25.30 mOD Remarks Terminated due to excessive inclination
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425550.16
Operator DT/JG National Grid N 558420.25
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . : . .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 N N S R NN N B S N I I I N T M | 1 1 1 1 1 1 ] 1 1 Y I I M Y Y N I | . 2 4 5 7
(Thickness)
0 i Hand excavated inspection pit.
E (1.20)
" I |
] b ‘ i Medium dense SAND. 120 +2410
-1 | = 2 = i
] (0.55)
i 5 € l ‘
. ™
1 | ‘$ ‘ ‘ Medium dense silty SAND. 178 021) 2355
1. o
2 — T - | b - Dense SAND. 10 oty o
1 ; =l Medium dense silty SAND. 2.09 ’
] —— 4 , (051)
] | -l -— R 2.45-2.50 silty clay
E el F \ 2.60 +22.70
a =~ = ? ‘ Dense to very dense, locally gravelly, SAND.
=
] - ‘} i (0.50)
3 — | i
] M w Medium dense silty SAND. 3.10 2220
L - ‘ (0.28)
] /> [ Dense gravelly SAND. 338 (0.23) 2102
. y |
11| Pl = | Stff CLAY. 361 +21.69
1/ mll
1 » % (0.49)
1!—,
4 — <_ ‘<—
1| \& Loose silty SAND. 4.10 2120
7 < b i (0.33)
] ~ —1 SHiff to very Stff silty CLAY. 443 2087
. 4 4
- el 072)
5 —| — L ‘ ‘ = N ‘ 4.97-5.00 silty sand
P—
N |
1 | s | Medium dense SAND. 515 (0.12) :28';2
] v ‘ 3 Medium dense silty SAND. 5.32-5.42 silty clay| 5,7 :
. | |
i 4 ‘
] ! (0.93)
6 —] " ! - !
| ; - Z 6.08-6.11 silty clay
4 aul | <‘ ‘ Medium dense to dense SAND. 6.20 +19.10
; pus |
u -3 | ‘
i e ‘ ‘ < ‘ (0.93)
E -
7 —] m 1 ) ‘
] ‘ — < Very stiff silty CLAY. 718 1847
- —~
] i ; | 4 <.= (0.34)
-] N | } Medium dense to dense silty SAND. 747 1783
N |-
8 ] ==
. ‘ (1.58)
E | s ; o
] ‘ > i
| — | e
1 Ry > b |
9 —] B _ . 9.05 +16.25
1 ‘___‘ /f‘:: Firm to stiff CLAY. —— -
- 3 )/ —
10 CPT caontinues an next sheet —
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 -9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-19A

Sheet 1 of 2




Cone Penetration Test Log

o

SOCOTEC
Date 11/04/2018 Equipment and Methods Ground level Terminated due to excessive inclination
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m)
Operator DT/JG National Grid
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone i (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa Friction Angle (Phi), degrees Relative Density (Dr), % . . .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -06 04 -02 00 02 04 06 08 100 150 50 10 20 30 40 50 60 70 80 90 Strata Description Depth Level Soil Behaviour Type
(m) L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 I IS T S N N Y | (Thickness) 2 4 5 7
|
10— ’ ) Firm to Stff CLAY.
111§ b <
i 4 }
] ’ ’> {} (3.59)
11— ‘ ‘g 1>
T -y
] ) 4;' <
i jﬁ
] }“s
12— jL {
. <— 2
] by <
7 End of CPT 12.64 +12.66
13 —
14 —
15 —
16 —
17 —
18 —
19 —
20
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 412 9 6 -3 0 3 6 9 12 Su min, Nk =20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and

the scope of UKAS accreditation
© Copyright SOCOTEC UK Limited

reduced levels in metres. Opinions and 1
interpretations expressed herein are outside

Project
Project No.

Carried out for

A1BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-19A

Sheet 2 of 2




Cone Penetration Test Log

o

SOCOTEC
Date 10/04/2018 Equipment and Methods Ground level 24.52 mOD Remarks Terminated due to obstruction
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425583.53
Operator DT/JG National Grid N 558374.22
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa Friction Angle (Phi), degrees Relative Density (Dr), % . ) o .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 1 I IS T S N N Y | . 2 4 5 7
(Thickness)
0 i Hand excavated inspection pit.
E (1.20)
1 —
B - 2 1.20 +23.32 L =
] = C> ‘ = Medium dense SAND. (0.24)
— Loose to medium dense silty SAND. 144 +23.08
B [ (0.34)
] . 1 = ==
11/ f{,’ ‘ ‘ S siity CLAY. Y
2 ] { {~ ~— B — 205 +22.47 .
7 R ™ Dense SAND. : : L
1 SUARR
B S (0.61)
] || 4]
N 3 | Medium dense to dense silty SAND. 266 +21.86
1 K <
] g =
3 ] = 1
] = L| 3 (1.35) -
- ‘ = T
i L {' 3.69-3.75 silty clay -
4 ] & T SHiff to very Stiff silty CLAY. 401 2051 ==
] P o
i I — (0.51)
1 < [ A S
] End of CPT 4.52 obstruction| 4.52 +20.00
5 —
6 —]
7 —
g —1
9 —
10
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and

interpretations expressed herein are outside 1
the scope of UKAS accreditation AG

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1 BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-20

Sheet 1 of 1




Cone Penetration Test Log

o

SOCOTEC
Date 10/04/2018 Equipment and Methods Ground level 24.52 mOD Remarks 'Igerminated due to tota(ljl thrust 2
' issipation test carried out at 20.55m
Cone ID S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425584.27 P
Operator DT/JG National Grid N 558374.90
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % L ) - .
(en':) 2 4 6 8 10 12 14 16 18 1.2 3 4 5 6 7 8 9 -0.8 -06-04 -0.2 0.0 0.2 04 06 08 50 100 150 200 250 10 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 I IS T S N N Y | . 2 4 5 7
(Thickness)
0 a Hand excavated inspection pit.
B (1.20)
1 —
] __:v Very stiff CLAY. R
] 3 - Loose to medium dense silty SAND. 1.39 2313
B | . { (0.41)
1114 L =iy — Very stif silty CLAY. Y0 oy BT
- .
2 —] - Dense SAND. 197 2258
E = 'y L
. s
— -
: astay |
3 —] = 3 | (1.96)
| ! \
. e ‘
7] A < ]
i b - D> \ I
] T | g !
4 —1ig ] L - — 1| Stiff silty CLAY. 393 2059
174 T@» = 1 (0.31)
7 2 - 4.24 +20.28
N LT -~ | = Medium dense silty SAND. 013
= r’ {Sn e Firm to stiff CLAY. aar 01 08
5 — Y (b
6 — 1l ;
7 B {
] # ’ (6.58)
i £
] ?
0 —] | 1!
1 P l
: {
] S )
10 CPT continues an next sheet
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited
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Cone Penetration Test Log

o

SOCOTEC
Date 10/04/2018 Equipment and Methods Ground level 24.52 mOD Remarks Terminated due to total thrust
Dissipation test carried out at 20.55m
Cone ID S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425584.27 P
Operator DT/JG National Grid N 558374.90
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . ; o .
(en':) 2 4 6 8 10 12 14 16 18 1.2 3 4 5 6 7 8 9 -0.8 -06-04 -0.2 0.0 0.2 04 06 08 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 1 I IS T S N N Y | . 2 4 5 7
(Thickness) |
10— T Firm to Stff CLAY.
1 — / Soft to firm CLAY. 1095 1387
. 4 ) p——
12— >
4 ——
13 — }
7] ) (4.57) E
. .
14 — l}
15 — g
. 5 4 Firm to stiff CLAY. 1552 900
o ] ] [
] D>
] Id
17 —
] (4.27)
18 — l
i | k -
19 —] ’J ></>
] b '
] 4 | |
] } - ":.—
-
] g a T ‘\ BE Dense silty SAND. 1979 478
2 M (A \
CPT continues an next sheet
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1BIRTLEY TO COAL HOUSE CPT
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Cone Penetration Test Log

o

SOCOTEC

Date 10/04/2018
Cone ID S10-CFIP.361
Operator DT/JG
Checked JMH
Approved PH

Equipment and Methods

Test according to BS 1377 : Part 9 : Method 3.1

UKAS

TESTING
1157

Ground level
Co-ordinates (m)

National Grid

24.52 mOD
E 425584.27
N 558374.90

Terminated due to total thrust
Dissipation test carried out at 20.55m

Remarks

Assumed Groundwater Level (m) 5.00

Depth Cone
(m) 111

e Friction Ratio (Rf=fs/qic), %
9

1.2 3 4 5 6 7 8
1 1 1 1 1 1 1 1 1

Pore P Ratio (Bq)
-OI.8 -OI.6 -0|.4 »OI.2 OiO 0i2 0i4 0i6 OiS

Undrained Shear Strength (Su), kPa
5|O 1(IJO 1?0 2(|)0 2?0

10
1

Friction Angle (Phi), degrees
50

20 30 40
1 1 1

Relative Density (Dr), %

1|0 2|0 3|0 4|0 5|0 6|0 7|0 slo 9|o Strata Description

Detail

Depth
(Thickness)

Level

Legend

Soil Behaviour Type
2 4 5 7

20

21 —

22 —

23 —

24 —

25 —

26 —

27 —

28 —

29 —

Dense silty SAND.

End of CPT

(0.76)

20.55

+3.97

30

] ] ] ]
0.1 0.2 03 04

Sleeve Friction (fs), MPa

] ] ] ]
0.0 0.2 04 0.6

Dynamic Pore Press (u), MPa

12 9 6 -3 0 3 6 9 12

Inclination (deg)

Su min, Nk = 20

Su max, Nk =12

Notes: For explanation of symbols and

abbreviations see key sheet. All depths and

reduced levels in metres. Opinions and
interpretations expressed herein are outside UL
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited
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Cone Penetration Test Log

o

SOCOTEC
Date 10/04/2018 Equipment and Methods Ground level 27.55 mOD Remarks Terminated due to obstruction
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425613.36
Operator DT/JG National Grid N 558367.83
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone i (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa Friction Angle (Phi), degrees Relative Density (Dr), % . : o .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 N N S R NN N B S N I I I N T M | 1 1 1 1 1 1 ] 1 1 Y I I M Y Y N I | (Thickness) 2 4 5 7
0 i Hand excavated inspection pit.
E (1.20)
1 —
1| =L Medium dense, locally silty, SAND. 120 2635
] S
— ;,.E’ | (0.55) t ||
T |
1 d ! Loose to medium dense silty SAND. 178 2580
2 /T t ‘ ‘ (0.56) =
i -
113 \.> ‘ = Dense SAND. 231 020 +25.24 L
] = = e Medium dense silty SAND. 251 +25.04
. = =
E : =
3 —] < . .
— |
4 ? \
] !
] (2.04)
] ol \ ‘ =
i \’ ‘
1 (
4 — B > [—
1< - { | T
E I = , e L
] | <§"" e SHiff to very stiff, locally silty, CLAY. 4.85 2300 il
] —~ - - (©041) =
] < g
o s 4.96 +22.59 il
5 ] — Ll == D Dense SAND. 021 _"_]
b = =] Very stiff silty CLAY. 57 2238
i < | ‘ - i ¥ (0.30)
] End of CPT 547 +22.08
6 —
7 —]
g —|
9 —
10
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 -9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.
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Cone Penetration Test Log

o

SOCOTEC
Date 10/04/2018 Equipment and Methods Ground level 27.58 mOD Remarks Terminated due to obstruction
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425612.65
Operator DT/JG National Grid N 558368.54
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . ) o .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 I IS T S N N Y | (Thickness) 2 4 5 7
0 i Hand excavated inspection pit.
E (1.20)
1 —
] Medium dense to dense silty SAND. 120 2638
i (0.84)
2 —]
i Very stiff CLAY. 204 2554
] (0.39)
] . | 1
— J— Medium dense to dense SAND. 243 2515
] | L
. i (0.72)
- ;
1 Medium dense silty SAND with silty clay bands. 3.15 2443 f:
— 1? ;
] -+ ; \
] i (1.47)
4 — 4
] g 1 ! =
. ~ ) l ‘ ‘
] | T T
] | ‘ Medium dense to dense SAND. 4.62 +22.96 E]
] ! | (0.46) = =
5 —] —— > [ 5
] [ — 5.08 +22.50
7 | ‘ i. i ‘ Medium dense silty SAND with silty clay bands. : ’
I q o
i ‘ |
- ‘ ‘ e } ‘
1 \ 3 - -
R i ‘ T i i \ ‘ (1.36)
6 — I | :
. 1 ‘ ~ . ‘
. ‘ /-
. ]
-] N K\ Very dense SAND 644 214
| N > S i
] - | < \ ‘ Medium dense to dense silty SAND with silty 6.70 2088 -
7 ‘ | ‘ clay bands.
7 — — ;
] \ | (0.90)
. ; |
|
- b = ) =
] ‘r’ =2 | ‘ ] Very st silty CLAY. 760 029 198
7 == . 7.85 +19.73
| ! 1 Dense to very dense silty SAND.
8 —] — ; I (0.43)
] ] -t |
] 4 =" == ‘ A | Medium dense silty SAND with silty clay bands. 8.28 1930
] = - ! ‘ (0.37)
] = 1 p— ‘ ) | .
. End of CPT 8.65 obstruction| 8.65 +18.93
9 —
10
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 -9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited
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A1BIRTLEY TO COAL HOUSE CPT
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Cone Penetration Test Log

Date 12/04/2018
Cone ID S10-CFIP.361
Operator DT/JG
Checked JMH
Approved PH

Equipment and Methods

Test according to BS 1377 : Part 9 : Method 3.1

o

SOCOTEC

UKAS

TESTING
1157

Ground level
Co-ordinates (m)

National Grid

21.93 mOD
E 425555.19
N 558386.84

Remarks

Assumed Groundwater Level (m)

Terminated due to obstruction

5.00

Depth Cone
(m) 111

e Friction Ratio (Rf=fs/qic), %
9

1.2 3 4 5 6 7 8
1 1 1 1 1 1 1 1 1

Pore P Ratio (Bq)
-OI.8 -0|.6 -0|.4 »OI.2 OiO 0i2 0i4 0i6 OiS

Undrained Shear Strength (Su), kPa
5|O 1(IJO 1?0 2(|)0 2?0

10
1

Friction Angle (Phi), degrees
50

20 30 40
1 1 1

Relative Density (Dr), %
1|0 2|0 3|0 4IO 5|0 6|0 7|0 SIO 9|0

Strata Description

Detail

Depth
(Thickness)

Level

Legend

Soil Behaviour Type
2 4 5 7

Hand excavated inspection pit.

Medium dense silty SAND.

Medium dense SAND.

Medium dense silty SAND.

Dense to very dense SAND.

End of CPT

1.20

1.56

1.83

2.54

3.07

(1.20)

(0.36)

(0.27)

0.71)

(0.53)

+20.73

+20.37

+20.10

+19.39

+18.86

] ] ] ]
0.1 0.2 03 04

Sleeve Friction (fs), MPa

] ] ] ]
0.0 0.2 04 0.6

Dynamic Pore Press (u), MPa

12 9 6 -3 0 3 6 9 12

Inclination (deg)

Su min, Nk = 20

Su max, Nk =12

Notes: For explanation of symbols and

abbreviations see key sheet. All depths and

reduced levels in metres. Opinions and
interpretations expressed herein are outside UL
the scope of UKAS accreditation AG
© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1 BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.
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Cone Penetration Test Log

o

SOCOTEC
Date 12/04/2018 Equipment and Methods Ground level 24.30 mOD Remarks Terminated due to excessive inclination
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425555.78
Operator DT/JG National Grid N 558386.03
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa Friction Angle (Phi), degrees Relative Density (Dr), % . : o .

P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 1 I IS T S N N Y | (Thickness) 2 4 5 7
0 i Hand excavated inspection pit.

i (1.20)
1 —

] [ Medium dense silty SAND. 120 2310

B | ‘ (0.28)

= - 1
. > | | Very dense gravelly SAND. 148 (0.09) igg%

i 'f = Medium dense silty SAND. 157

] BE =A% ‘ (0.58)
2 =] 5 1 =

— c’ ia T |t ‘ ‘ Stiff to very stiff silty CLAY. 215 (0.15) +Z;Z [

i . ¥

i 7&_},.\ Medium dense to dense sity SAND. 2.30 :

— S |

] ‘é—-,‘_< i ‘ (0.74)

1 I~ T“‘-——- |
3 —] E 1 ‘

i 7 End of CPT 804 212
4 —]
5 —
6 —]
7 —
g —1
9 —

10
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and

abbreviations see key sheet. All depths and

reduced levels in metres. Opinions and
interpretations expressed herein are outside UL
the scope of UKAS accreditation AG
© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1 BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-22A

Sheet 1 of 1




Cone Penetration Test Log

o

SOCOTEC
Date 11/04/2018 Equipment and Methods Ground level 28.26 mOD Remarks Terminated due to obstruction
Cone ID S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425644.84
Operator DT/JG National Grid N 558345.50
Checked JMH
UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa Friction Angle (Phi), degrees Relative Density (Dr), % . : o .
n': 2 4 6 8 10 12 14 16 18 12 3 4 5 6 7 8 9 0.8 -06-04-02 00 02 04 06 08 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
m 7 3§ 7 111 | R A N TN TN N N T A Y N NS NN N N A N | I R A A [ N N I I M M Y Y Y N | . 2 3 456 7
(Thickness)

0 i Hand excavated inspection pit.

B (1.20)
1

] i - -~ Medium dense silty SAND. 120 +27.06 |

] » » ] 1 =

— 4 qu"— i (0.56) [ L]
1 _—_5. C - 1.76 +26.50 I ™
] 4& _f Very dense gravelly SAND. 02 :
— I - 1.99 +26.27
2 End of CPT
3 —1
4 —]
5 —1
6 —
7 —
g —1
9 —1
10
| | | | | | | | L
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12
. : CPT No.

Notes: For explanation of symbols and .
abbreviations see key sheet. All depths and Project A1BIRTLEY TO COAL HOUSE CPT
reduced levels in metres. Opinions and "
interpretations expressed herein are outside Project No. M8012-18 C PT1 7-23
the scope of UKAS accreditation : . Lo
© Copyright SOCOTEC UK Limited Carried out for Central Alliance Limited Sheet 1 of 1




Cone Penetration Test Log

o

SOCOTEC
Date 12/04/2018 Equipment and Methods Ground level 28.29 mOD Remarks Terminated due to obstruction
ConelID  S10-CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425643.89
Operator DT/JG National Grid N 558345.19
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa Friction Angle (Phi), degrees Relative Density (Dr), % . : o .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 1 1 I IS T S N N Y | (Thickness) 2 4 5 7
0 i Hand excavated inspection pit.
E (1.20)
1 —
1 % &’ Very dense gravelly SAND. 120 +2r.09
] F) |
11 & o r‘i
4 <= [o—— < (0.80)
i B -
] B————— ‘Z-L }
2 —] I L - | Loose to medium dense silty SAND. 2.00 2629
- mm= - -
— |
1] 3 £
] < =
3 —] E | ‘ ‘ (2.08)
1 R i |
] - [
1 Py 1
1 N =
] { |
4 — ~—— ‘ 4.08 +24.21
] —i ‘ ‘ Medium dense SAND. : ©27) ’
q |+ = = 1 | ’
1 ] 1 _J Loose to medium dense silty SAND. 4.85 +23.94
-4 == B .
1 7
I™ = ad e e
1| N Z ‘ i
5 —] = =@ = =T | i
] i (1.64)
4 > \
E | [ u
. = | =
"~
] 1‘_ \
— X 22.
6 —] End of CPT 599 +22.30
7 —
g —1
9 —
10
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 -9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and

abbreviations see key sheet. All depths and

reduced levels in metres. Opinions and
interpretations expressed herein are outside 1
the scope of UKAS accreditation AG
© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1 BIRTLEY TO COAL HOUSE CPT

M8012-18
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CPT No.
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Cone Penetration Test Log

o

SOCOTEC
Date 11/04/2018 Equipment and Methods Ground level 28.46 mOD Remarks Terminated due to obstruction
ConelID  S10CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425667.73
Operator DT National Grid N 558326.98
Checked JMH UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . : o .
P 2 4 6 8 10 12 14 16 18 1 2 3 4 5 6 7 8 9 0.8 -0.6-04-02 0.0 02 04 06 0.8 50 100 150 200 250 10 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) L1 1 L1 1 I TR SR AN N SN N N | N TR Y TR T N 1 1 1 1 1 1 1 1 I IS T S N N Y | (Thickness) 2 4 5 7
0 i Hand excavated inspection pit.
E (1.20)
I |
] r-. T B Medium dense to dense silty SAND. 120 2726
a =t ==
- <
. -5, ap— o
4 Lot (T
] « | - ( n
2 —1 e il E—" !
] - - ) |
] = | % 1
] e ’ ™ ; ‘ ‘
— - |
i ‘fk
i - ; [
. \5 [
3 ] | — | T | ‘
417 e (- |
a ~ > |
] |
i L ] (4.46)
] /’ -
] i |
i 4 |
4 —] 4
] Jg ‘i- j
1 < I~ - \ =
] =~ L ‘
] - L — =
5 — ‘ /
] \ ‘ { \
i > 7 B L
1 L - /7 T
1! AT~ T 1= Very stiff CLAY. U EJI_
1 ] ‘ < = 025 gl
1 N ~ T = - - 5.91 +22.55
6 — et ! Medium dense to dense silty SAND.
i = ] ‘ =
1 | \ =
i b ; ) (0.85)
§ b > b= :
i L /
. 4 ‘ Very stiff silty CLAY. 6.76 2170 i
1 +
7 — 1 ¢ (0.41)
— = - ~ ‘
| % —
1 End of CPT 717 +21.29
g —1
9 —
10
| | | | | | | | T T T
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 -6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12

Notes: For explanation of symbols and
abbreviations see key sheet. All depths and
reduced levels in metres. Opinions and
interpretations expressed herein are outside
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-24

Sheet 1 of 1




Cone Penetration Test Log <

SOCOTEC

Date 11/04/2018 Equipment and Methods Ground level 28.54 mOD Remarks Terminated due to obstruction
ConelID  S10CFIP.361 Test according to BS 1377 : Part 9 : Method 3.1 Co-ordinates (m) E 425667.03
Operator DT National Grid N 558327.70
Checked JMH
UKAS
Approved PH TESTING Assumed Groundwater Level (m) 5.00
1157
Depth Cone i (qc), MPa e Friction Ratio (Rf=fs/qc), % Pore P Ratio (Bq) Undrained Shear Strength (Su), kPa | Friction Angle (Phi), degrees Relative Density (Dr), % . ) . .
n': 2 4 6 8 10 12 14 16 18 12 3 4 5 6 7 8 9 0.8 -06-04-02 00 02 04 06 08 50 100 150 200 250 10 20 30 40 50 10 20 30 40 50 60 70 80 90 Strata Description Detail Depth Level Legend Soil Behaviour Type
(m) | | | 1 | | | | | | | | | | | | 1 1 | | | | | | | | | | 1 | | 1 1 | | | | | | | | | | | | | " 2 4 5 7
(Thickness)
0 i Hand excavated inspection pit.
B (0.89)
- 0.89 +27.65
1 End of CPT
2 —1
3 —
4 —
5 —1
6 —1
7 —
8 —
9 —1
10
| | | | | | | | L
0.1 0.2 0.3 0.4 0.0 0.2 0.4 0.6 12 9 6 -3 0 3 6 9 12 Su min, Nk = 20
Sleeve Friction (fs), MPa Dynamic Pore Press (u), MPa Inclination (deg) Su max, Nk =12
. : CPT No.
Notes: For explanation of symbols and .
abbreviations see key sheet. All depths and Project A1BIRTLEY TO COAL HOUSE CPT
reduced levels in metres. Opinions and "
interpretations expressed herein are outside Project No. M8012-18 C PT1 7-24A
the scope of UKAS accreditation : . Lo
© Copyright SOCOTEC UK Limited Carried out for Central Alliance Limited Sheet 1 of 1




Cone Penetration Test Log

Date 12/04/2018
Cone ID S10-CFIP.361
Operator DT/JG
Checked JMH
Approved PH

Equipment and Methods

Test according to BS 1377 : Part 9 : Method 3.1

o

SOCOTEC

UKAS

TESTING
1157

Ground level
Co-ordinates (m)

National Grid

27.38 mOD
E 425698.64
N 558296.56

Remarks

Assumed Groundwater Level (m)

Terminated due to obstruction

5.00

Depth Cone
(m) 111

e Friction Ratio (Rf=fs/qic), %
1 2 3 4 5 6 7 8 9
I T N T T S M S

Pore P Ratio (Bq)
-OI.8 -0|.6 -0|.4 »OI.2 OiO 0i2 0i4 0i6 OiS

Undrained Shear Strength (Su), kPa
5|O 1(IJO 1?0 2(|)0 2?0

10
1

Friction Angle (Phi), degrees
50

20 30 40
1 1 1

Relative Density (Dr), %
1|0 2|0 3|0 4IO 5|0 6|0 7|0 SIO 9|0

Strata Description

Detail

Depth
(Thickness)

Level

Legend

Soil Behaviour Type
2 4 5 7

Hand excavated inspection pit.

Medium dense to dense SAND.

End of CPT

(1.20)

1.20

(0.76)

1.96

+26.18

+25.42

] ] ] ]
0.1 0.2 03 04

Sleeve Friction (fs), MPa

] ] ] ]
0.0 0.2 04 0.6

Dynamic Pore Press (u), MPa

12 9 6 -3 0 3 6 9 12

Inclination (deg)

Su min, Nk = 20

Su max, Nk =12

Notes: For explanation of symbols and

abbreviations see key sheet. All depths and

reduced levels in metres. Opinions and
interpretations expressed herein are outside UL
the scope of UKAS accreditation

© Copyright SOCOTEC UK Limited

Project
Project No.

Carried out for

A1 BIRTLEY TO COAL HOUSE CPT

M8012-18

Central Alliance Limited

CPT No.

CPT17-25

Sheet 1 of 1
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SOCOTEC
APPENDIX C
Dissipation Test Results Sheet 1t0 2
(See Table 2)
May 2018 Report No M8012-18
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Dissipation Test Results

SOCOTEC
Cone Ref S10-CFIP.361 CPT No CPT16
PWP filter location u2 Depth, m 15.01
Measured Pore Pressure
160.0
140.0 / yd
120.0 Ve
s e
*  100.0
g
2
@ 80.0
o
(]
5 600
o
40.0
20.0
0.0
1 10 100 1000 10000
Test duration, seconds
Normalised Excess Pore Pressure
1
o 09
5
& o8
g
Q.
o 07
o
2 06
()]
3
8 05
x
(]
- 04
[7]
@2
< 03
£
o 02
=
0.1
0
1 10 100 1000
Adjusted test duration, seconds
Conditions used for analysis:
Initial pore water pressure, u; n/a kPa (Peak pore pressure during test)
Equilibrium pore water pressure, u, n/a kPa (Nominal value)
Equivalent groundwater level n/a m bgl
Porewater pressure rising during test period.
Data unsuitable for interpretation.
Notes: Interpretation of dissipation tests is not covered | pyoject A1 BIRTLEY TO COAL HOUSE CPT Figure
by the SOCOTEC UK UKAS accreditation
Project No. M8012-18 CPT16 DO1

Carried out for Central Alliance Limited




Dissipation Test Results

SOCOTEC
Cone Ref S10-CFIP.361 CPT No CPT20A
PWP filter location u2 Depth, m 20.55
Measured Pore Pressure
40.0
35.0
30.0
©
o
X 250
g
2
g 20.0
o
S 150
o —-_’-“’___J___—-—-—'—'—
10.0
5.0
0.0
1 10 100 1000 10000
Test duration, seconds
Normalised Excess Pore Pressure
1
o 09
5
& o8
g
Q.
o 07
o
2 06
()]
3
8 05
x
(]
- 04
[7]
@2
< 03
£
o 02
=
0.1
0
1 10 100 1000
Adjusted test duration, seconds
Conditions used for analysis:
Initial pore water pressure, u; n/a kPa (Peak pore pressure during test)
Equilibrium pore water pressure, u, n/a kPa (Nominal value)
Equivalent groundwater level n/a m bgl
Insufficient porewater pressure response during test period.
Data unsuitable for interpretation.
Notes: Interpretation of dissipation tests is not covered | pyoject A1 BIRTLEY TO COAL HOUSE CPT Figure
by the SOCOTEC UK UKAS accreditation
Project No. M8012-18 CPT20A D01

Carried out for Central Alliance Limited




APPENDIX D
DOWNHOLE GEOPHYSICAL TESTING

HE551462-CAX-VGT-ZZ-RP-VG-00001 3043-FAC-03
Ground Investigation Factual Report Document
21 October 2018
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2.0 THE GEOPHYSICAL LOGGING METHODS
L
The Equipment and Field Procedurel!
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Acoustic Borehole Imager (Amplitude and Travel Time)
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3.0 SITE DETAILST]

Site: B2CH — Al Jn 65-67 OS Grid Ref: NZ 25453 58396
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4.0 PROCESSING AND PRESENTATION OF IMAGER RESULTS
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4.0 PROCESSING AND PRESENTATION OF IMAGER RESULTS cont.

l
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Taking into account the accuracies of the manufacturer’s transducers and dependent
upon tool centralisation, borehole rugosity, borehole eccentricity and picking
techniques etc the overall accuracy of the technique is estimated at +/- 5 degrees for
azimuth and +/- 2 degrees for dip.
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5.00

BOREHOLE LOGGING CONSTRAINTS!!
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Vehicle access restrictions
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Tool access restrictions
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Borehole conditions / risk to equipment
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Appendix 1

Discontinuity Classification.

|

Discontinuity Colour Classification Parameters
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Geophysical Logs




EUROPEAN GEOPHYSICAL SERVICES LTD

Log Type:

Composite

Central Alliance

BH17-19

Client:

Borehole:

425457.61E 558442.56N  Elevation: 19.75m

Grid Ref:

Area: Gateshead

Location: A1 B2CH
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Travel Time Long Spaced Density Full Wave Sonic Vp
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Depth

I
1000 1

1
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I
180° 270° 0° 1
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g/cm?®
Short Spaced Density

90°
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EUROPEAN GEOPHYSICAL SERVICES LTD

Client:

Central Alliance

Borehole:

BH17-19

Log Type:

Image

Location: A1 B2CH Area: Gateshead Grid Ref: 425457.61E 558442.56N  Elevation: 19.75m
Drilled Depth: (m) 65.0* Date: 14.12.17
Logged Depth: (m) 62.4 Recorded By: Dave Hingley
Logging Datum: Ground Level Remarks:
Logged Interval: (m) 34.8 -62.4
Fluid Level: (m) 26.1 Ref:
BOREHOLE RECORD CASING RECORD
Bit: (mm) From: (m) To: (m) Type Size: (mm) From: (m) To: (m)
146 0.0 65.0* Steel 146 -0.2 34.8
Tilt Depth Amplitude Travel Time Discontinuities 3D Image
NN | I T |
0 deg g 120 o° 90° 180°  270° 0° 90° 180° 270° 0° 0° 90°  180° 270° 0° -0°
Azimuth Discontinuities - True
| |
I 1
0 deg 360 0 90
e [ — ]

N7

/\__/‘\
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EUROPEAN GEOPHYSICAL SERVICES LTD

Client:

Central Alliance

Log Type:

Borehole:

BH17-19

Stereonet

Location: A1 B2CH

Area: Gateshead

Grid Ref: 425457.61E 558442.56N Elevation: 19.75m

Drilled Depth: (m) 65.0% Date: 14.12.17
Logged Depth: (m) 62.4 Recorded By: Dave Hingley
Logging Datum: Ground Level Remarks:
Logged Interval: (m) 34.8 -62.4
Fluid Level: (m) 26.1 Ref:
BOREHOLE RECORD CASING RECORD
Bit: (mm) From: (m) To: (m) Type Size: (mm) From: (m) To: (m)
146 0.0 65.0* Steel 146 -0.2 34.8
Discontinuities - True Depth All Discontinuities
0 go 1m:200m | WLulff Plot - LH - Discontinuities |
35.0
WauIff Plot - LH - Discontinuities
Depth: 34.80 [m] to 60.00 [m]
OO
MLy
’ 40.0
g . o« o
s
45.0
% )/ y 270° 90°
ol L ©
? 50.0
(1
D
(g
55.0
b Counts Dip[deg] Azi[deg]
D/ Mean 47 3.70 10.33
° 19 12.33 8.89
° 9 1.64 200.35
o 19 1.78 39.20
60.0

Page 1



EUROPEAN GEOPHYSICAL SERVICES LTD

Log Type:

Composite

Central Alliance

BH17-20

Client:

Borehole:

19.04m

Grid Ref: 425462.87E 558418.32N  Elevation:

Area: Gateshead

Location: A1 B2CH
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EUROPEAN GEOPHYSICAL SERVICES LTD

Client:

Central Alliance

Borehole:

BH17-20

Log Type:

Image

Location: A1 B2CH Area: Gateshead Grid Ref: 425462.87E 558418.32N  Elevation: 19.04m
Drilled Depth: (m) 65.0* Date: 14.12.17
Logged Depth: (m) 52.6 Recorded By: Dave Hingley
Logging Datum: Ground Level Remarks:
Logged Interval: (m) 30.8 - 52.6
Fluid Level: (m) 26.1 Ref:
BOREHOLE RECORD CASING RECORD
Bit: (mm) From: (m) To: (m) Type Size: (mm) From: (m) To: (m)
146 0.0 65.0* Steel 136 -0.2 30.8
Tilt Depth Amplitude Travel Time Discontinuities 3D Image
i I 1 [
0 deg g 120 o° 90° 180°  270° 0° 0° 90° 180° 270° 0° 0° 90° 180° 270° 0° 0°
Azimuth Discontinuities - True
| |
I 1
0 deg 360 90
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EUROPEAN GEOPHYSICAL SERVICES LTD

Client:

Central Alliance

Log Type:

Borehole:

BH17-20

Stereonet

Location: A1 B2CH

Area: Gateshead

Grid Ref: 425462.87E 558418.32N  Elevation: 19.04m

2 1O
45.0
@
- — 50.0
® e
55.0

180°
Counts Dip[deg] Azi[deg]
Mean 52 255 114.67
° 14 247  197.71
° 9 7.03 111.75
6} 29 2.20 88.67

Drilled Depth: (m) 65.0* Date: 14.12.17
Logged Depth: (m) 52.6 Recorded By: Dave Hingley
Logging Datum: Ground Level Remarks:
Logged Interval: (m) 30.8 - 52.6
Fluid Level: (m) 26.1 Ref:
BOREHOLE RECORD CASING RECORD
Bit: (mm) From: (m) To: (m) Type Size: (mm) From: (m) To: (m)
146 0.0 65.0* Steel 136 -0.2 30.8
Discontinuities - True Depth All Discontinuities
0 go 1m:200m Wulff Plot - LH - #1
30.0
o Wulff Plot - LH - #1
Depth: 31.91 [m] to 55.00 [m]
7. OO
35.0
o
L S .
 SRNRRES
40.0
3%\ .
- " o o
ele] O 270 90
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2.0 THE GEOPHYSICAL LOGGING METHODSI]
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2.0 THE GEOPHYSICAL LOGGING METHODS

Optical Borehole Imager (Optical)
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3.0 SITE DETAILST]

Site: A1 B2CH - Jn 65-67 OS Grid Ref: NZ 25453 58396
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4.0 PROCESSING AND PRESENTATION OF IMAGER RESULTS
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4.0 PROCESSING AND PRESENTATION OF IMAGER RESULTS cont.
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Taking into account the accuracies of the manufacturer’s transducers and dependent
upon tool centralisation, borehole rugosity, borehole eccentricity and picking
techniques etc the overall accuracy of the technique is estimated at +/- 5 degrees for
azimuth and +/- 2 degrees for dip.
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5.00

BOREHOLE LOGGING CONSTRAINTS!!
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Appendix 1

Discontinuity Classification.

|

Discontinuity Colour Classification Parameters
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Geophysical Logs




EUROPEAN GEOPHYSICAL SERVICES LTD

Client:

Central Alliance

Borehole:

BH17-21

Log Type:

Composite

Location: A1 B2CH

Area: Lamesley

Grid Ref: 425535E 558419N

Elevation: 22.44m

Drilled Depth: (m) 70 Date: 10.05.2018
Logged Depth: (m) 65 Recorded By: M. Hand/R. Jennins
Logging Datum: Ground Level Remarks:
Logged Interval: (m) 27.2-65
Fluid Level: (m) Unknown Ref: CA B2C BH17-21 Composite Final.wcl
BOREHOLE RECORD CASING RECORD
Bit: (mm) From: (m) To: (m) Type Size: (mm) From: (m) To: (m)
Geobore S 0 27.2 Steel 146 Ground level 27.2
PQ 27.2 70
Depth Optical Image Caliper Long Spaced Density Full Wave Sonic VDL Vp FWS
150 0o g0° 180° 270° 0° I0 mm 400I I 1 glcm? 4I 200 800 IO m/s 5000
Short Spaced Density Full Wave Sonic Travel Time
' 1 g/lem® 4 K 200 800
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EUROPEAN GEOPHYSICAL SERVICES LTD

Client:

Central Alliance

Log Type:

Borehole:

BH17-21

Image

Location: A1 B2CH Area: Lamesley Grid Ref: 425535E 558419N Elevation: 22.44m
Drilled Depth: (m) 70 Date: 10.05.2018
Logged Depth: (m) 65 Recorded By: M. Hand/R. Jennins
Logging Datum: Ground Level Remarks:
Logged Interval: (m) 27.2-65
Fluid Level: (m) Unknown Ref: CA B2C BH17-21 Image Final. WCL
BOREHOLE RECORD CASING RECORD
Bit: (mm) From: (m) To: (m) Type Size: (mm) From: (m) To: (m)
Geobore S 0 27.2 Steel 146 Ground level 27.2
PQ 27.2 70
Azimuth Depth Optical Image Discontinuities Discontinuities - True 3D Image

] | | | |

1 I L L 17
0 deg 360 110 0° 90° 180° 270° 0° 0° 90° 180° 270° 0° 0 90 -0°

Tilt
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EUROPEAN GEOPHYSICAL SERVICES LTD

Log Type:

Client:

Central Alliance

Composite

Borehole:

BH17-22

-21.0

Location: A1 B2CH Area: Gateshead Grid Ref: 425544E 558397N Elevation: 21.937m
Drilled Depth: (m) 70.0* Date: 02.05.18 & 10.05.18
Logged Depth: (m) 61.56 Recorded By: M. Hand/R. Jennins
Logging Datum: Ground Level Remarks:
Logged Interval: (m) 34.8-62.4
Fluid Level: (m) 26.1 Ref: CA B2C BH17-22 Composite Field. WCL
BOREHOLE RECORD CASING RECORD
Bit: (mm) From: (m) To: (m) Type Size: (mm) From: (m) To: (m)
146 0.0 20 Steel 146 0 20
123 20 45.8
101 45.8 70.0
Depth Optical Image Travel Time Cased Long Spaced Density Full Wave Sonic VDL Vp FWS
1 (T 1 I
120 0> 9p° 180° 270° 0° 0° 90° 180° 270° 0° 1 Apparent-g/lcm®* 4 200 800 O m/s 5000
Amplitude Caliper Cased Short Spaced Density Full Wave Sonic Travel Time
I |} { | i |
0° 90° 180° 270° 0° O mm 400 1 Apparent-g/lcm®* 4 200 800
Short Spaced Density
I i
1 g/lem® 4
Long Spaced Density
I 1
1 g/lem® 4
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Caliper to illustrate bore ‘5 lH\
rugosity resulting in / ‘
poor sonic data. |
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EUROPEAN GEOPHYSICAL SERVICES LTD

Client:

Central Alliance

Log Type:

Borehole:

BH17-22

Image

Location: A1 B2CH

Area: Gateshead

Grid Ref: 425544E 558397N

Elevation:

21.937m

Drilled Depth: (m) 70.0* Date: 02.05.18 & 10.02.18
Logged Depth: (m) 61.56 Recorded By: M. Hand/R. Jennins
Logging Datum: Ground Level Remarks: Density not run between 20 - 27m due to BH instability
Logged Interval: (m) 0-61.56
Fluid Level: (m) Variable Ref: CA B2C BH17-22 Image Field.wcl
BOREHOLE RECORD CASING RECORD
Bit: (mm) From: (m) To: (m) Type Size: (mm) From: (m) To: (m)
146 0.0 20 Steel 146 0 20
123 20 45.8
101 45.8 70.0
Azimuth Depth Amplitude Travel Time Discontinuities 3D Image
{ I 1 }
0 deg 360 1110 ¢ 90° 180° 270° 0° O0° 90° 180° 270° 0° ©0° 90°  180° 270° ©0° -0°
Tilt Optical Image Discontinuities - True
] | | | |
1 I 1 I 1
0 deg 6 0° 90° 180° 270° 0° 0 90
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APPENDIX E
MINESHAFT SURVEY REPORTS

HE551462-CAX-VGT-ZZ-RP-VG-00001 3043-FAC-03
Ground Investigation Factual Report Document
22 October 2018



If you need help accessing this or any other Highways England information,
please call 0300 470 4580 and we will help you.

© Crown copyright 2019.

You may re-use this information (not including logos) free of charge in
any format or medium, under the terms of the Open Government
Licence. To view this licence:

visit www.nationalarchives.gov.uk /doc/open-government-licence/
write to the Information Policy Team, The National Archives,

Kew, London TW9 4DU, or email

psi@nationalarchives.gsi.gov.uk.

This document is also available on our website at www.gov.uk /highways

If you have any enquiries about this document A1BirtleytoCoalhouse@highwaysengland.co.uk
or call 0300 470 4580*.

*Calls to 03 numbers cost no more than a national rate call to an 01 or

02 number and must count towards any inclusive minutes in the

same way as 01 and 02 calls.

These rules apply to calls from any type of line including mobile, BT, other fixed line or
payphone. Calls may be recorded or monitored.

Registered office Bridge House, 1 Walnut Tree Close, Guildford GU1 4LZ
Highways England Company Limited registered in England and Wales number 09346363
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