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1 INTRODUCTION 

1.1 Report Context 

Land and Minerals Consulting Limited (LMCL) was commissioned by Sibelco Limited 
(Sibelco) to prepare a Stability Risk Assessment (SRA) to assist with a waste recovery permit 
application for the placement of imported inert material as part of the Bovey Basin Ball Clay 
Workings ‘Central Area’ restoration.  

This report covers the placement of imported inert material as the final subsoil and topsoil 
layer in Phases 1 and 2 of the restoration of the site.  Additional soils will be placed during 
Phase 3 but that will not be covered in this report.   

This SRA has been prepared using guidance from the gov.uk website 
(https://www.gov.uk/guidance/landfill-operators-environmental-permits/how-to-do-a-
stability-risk-assessment-landfill-sites-for-inert-waste-or-deposit-for-recovery-activities) 
which in turn refers to guidance contained within the Environment Agency R&D Technical 
Reports P1-385/TR1 and P1-385/TR2 (hereinafter referred to as ‘The Guidance’). 

1.1.1 Outline of the Installation 

The Bovey Basin Ball Clay Workings are part of Sibelco’s Preston Manor Works complex.  The 
site is located ~2km northwest of Kingsteignton, Devon at Ordnance Survey grid reference 
285337E 75335N and is accessed via Lower Preston which runs east from the B3193 main 
road (Exeter Road). 

The Central Area of the Bovey Basin Ball Clay Workings is located on the side of a low hill 
which rises to the northeast and falls away to the southwest. The site is bounded to the west 
by the River Teign, ponds, fields and the Village of Preston to the south, Clay Lane to the 
north and the B3193 to the east. 

The Central Area comprises three quarrying areas, several quarry tips and a processing plant 
as shown on Figure SRA2.  

The current ground levels at the site extend from a maximum ground level of ~55m AOD at 
the top of the Rixey Park Tip in the north of the site down to a lowest quarry floor level of 
approximately -43mAOD in the base of South Acre Quarry.  Original ground levels in the area 
range from around 6mAOD in the west to around 32mAOD in the east. 

Most recently, mineral was being extracted from the northern margin of Whitepit Quary 
with faces along the entire northern portion of the quarry, progressing in a northerly 
direction.  
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Figure SRA1: Approximate extent of the Central Area of the Bovey Basin Ball Clay Workings (Based 
upon map data by permission of Ordnance Survey® on behalf of The Controller of Her Majesty’s 
Stationery Office.  © Crown copyright.  All rights reserved.  Licence number 100044692) 

Mineral is won over the duration of a campaign by use of a 12m-reach, 360˚excavator which 
rips seams of clay in 4m high bench intervals. It is loaded onto dump-trucks and put into dry 
stores or stockpiles on site until required by customers for specific properties in a final 
blended product. It is then transported to the Preston Manor Works where it is shredded 
and blended into final mixes prior to sale to the tiling and pottery industry globally. 

Several tips have been formed around the site comprising overburden and excavated 
material which is out of specification.  The main out of specification material is clay.  The 
‘Heathfield Tip, Rixey Park Tip and Whitepit Tip are shown on Figure SRA2 and these tips will 
form the subgrade for the inert imported restoration material when they reach their final 
proposed levels. 

The proposed Phases 1, 2 and 3 of the waste recovery are indicated on drawings 18876-032, 
18876-033, 18876-034 produced by Wardell Armstrong.  The Phase 1 and 2 drawings are 
presented in Appendix SRA1.  The areas of the site in which inert material will be imported 
during Phases 1 and 2 are shown on Figure SRA3.    

Drawing 18876-032, indicates that the Phase 1 area comprises existing restored areas with 
no additional imported material planned.  However, it is understood that, in some parts of 
the Phase 1 area (generally to the east and north east of the Rixey Park Tip) the restoration 
has not been as successful as hoped and some additional imported inert soils may be 
required.   
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Figure SRA2: Outline of significant features on the site D03/P28/004 taken from Wardell Armstrong’s March 
2023 Planning Statement report (ST18876)

With respect to the Phase 2 area (Drawing 18876-033), this area generally comprises the 
flanks and top of the Rixey Park Tip.  Imported inert material is proposed to be placed in this 
area in the area shown on Figure SRA3 in red outline. 

Therefore, this SRA will concentrate on an assessment of the placement of imported inert 
soils during Phases 1 and 2 of the restoration, specifically in the Rixey Park Tip area. 

BINNEY TIP 
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Figure SRA3: Outline of the locations of the proposed Phases of the waste recovery plan

Blue - Phase 1

Yellow 
Phase 3

Red 
Phase 2 
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1.1.2 Summary of Previous Work 

This is the first known waste recovery permit for this site, the author is unaware of any 
previous waste Stability Risk Assessment’s (SRA’s) which been undertaken for the site.   

However, there have been previous reports issued for this site related to the quarrying 
operations at the site.  Key reports are listed in table SRA1. 

Table SRA1:  Summary of Historic Information 

Report 
Type/Title  

Date 
Author 

 (Drawing 
Ref No) 

Comments 

Geotechnical 
Assessments 
for the  

Southacre 
Quarry  

and for the 
Johnacres 
Lane and 
Whitepit 
Quarries 

2004, 2006, 
2008, 2010, 
2012, 2014, 
2016, 2018, 
2020,  

2022 

MCG 
Consultancy 
Services 

Geotechnical Assessment Reports undertaken at 
2-year intervals in accordance with in accordance 
with the quarries regulations 1999.   

Each report details the findings of a walkover 
assessment of all of the excavations and tips at 
the site and assesses the suitability of the current 
excavations and tip designs and designates 
whether features on site represent significant or 
non-significant hazards in accordance with the 
Quarries Regulations (1999). 

Geotechnical 
Assessments 

for Southacre 
Quarry  

and for the 
Johnacres 
Lane and 
Whitepit 
Quarries 

2024 QuarryDesign 

Geotechnical Assessment Report for 2024  

Each report details the findings of a walkover 
assessment of all of the excavations and tips at the 
site and assesses the suitability of the current 
excavations and tip designs and designates 
whether features on site represent significant or 
non-significant hazards in accordance with the 
Quarries Regulations (1999). 
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1.2 Conceptual Stability Site Model 

The following sub-sections present a summary of the natural geological, geosynthetic, or fill 
materials (including engineered fill and un-engineered infill) used in the model, relating 
specifically to the components identified on the gov.uk website:  
(https://www.gov.uk/guidance/landfill-operators-environmental-permits/how-to-do-a-
stability-risk-assessment-landfill-sites-for-inert-waste-or-deposit-for-recovery-activities) 
which in turn refers to guidance contained within the Environment Agency R&D Technical 
Reports P1-385/TR1 and P1-385/TR2 (hereinafter referred to as ‘The Guidance’).  

The proposed inert recovery material comprises the upper surface of the restoration only 
(subsoil and topsoil) therefore there is no specific engineered containment involving a 
geological barrier or the construction of a sidewall lining system.  Following completion of 
inert infilling the site will be restored with various landscape types. 

1.2.1 Site History 

Extraction of ball clay in this area dates back to the late 17th century, however, extraction in 
a modern sense did not begin in earnest until the late 1970’s.  Mining of specific Ball Clay 
seams using vertical shafts and adits was undertaken up until 1999.  From 1999 onwards, 
only open pit extraction techniques have been used. 

Recent history of the site over the previous two years comprises the following activities: 

 Material from Binney Tip has been moved and placed in the northern margin of the 
Whitepit Tip; 

 Material has been placed in the central margin of the Whitepit and Heathfield Tip; 

 Material has been added to the toe of the Johnacres Lane Internal Tip; and, 

 Material has been extracted from Whitepit and from Johnacres Lane Excavation Areas 
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Figure SRA4: Isopachyte plan showing the difference between the 2022 and 2024 topographic surveys 
where the blues indicate material has been removed and the orange and red’s indicate additional 
material. 

1.2.2 Geology and Ground Conditions 

The area is covered by the British Geological Survey, 1:50,000 scale map number 339 
‘Newton Abbot’ (Solid and Drift).  Figures SRA5 and SRA6 summarise the geology at the site.   

Figure SRA5: Geological Succession at the site 

BGS ‘bedrock’ data for the site indicates that Whitepit, Southacre and Johnacres Quarries 
are currently extracting Middle to Upper Palaeogene clay, silt and sand material (shaded 
orange on Figures SRA5 and SRA6) and Upper Palaeogene Clays and Lignite (shaded light 
brown on Figures SRA5 and SRA6). In some areas, it is overlain by superficial alluvium drift 
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deposits that are Quaternary in age (light yellow in Figures SRA5 and SRA6). The Bovey 
Formation is described as:  

‘Kaolinitic, sandy and silty clays; silts, lignites and sands deposited in the Bovey Basin, one of 
three in the NW-SE trending Sticklepath Fault Zone with deposits up to 1200m thick.  

‘The clay formed approximately 56.0 – 33.9Ma (Million years ago) in the Palaeogene Period 
in an environment dominated by fluvial processes. The Bovey basin is characterised by two 
main lithofacies; firstly, flood plain clays and sand deposited by meandering rivers; secondly 
forest swamps with associated temporary shallow lakes creating lignite clays. Braided stream 
sand and gravels formed mainly from alluvial fans are also present.’  

‘The upper boundary is defined through erosion. The original top of the formation has not 
been preserved, instead the eroded top forms the land surface underlying modern soil. The 
lower boundary of the Bovey Formation is defined by the underlying the Aller Gravel and 
Upper Greensand in the eastern and southern outcrops. Elsewhere, it is unconformable or 
faulted against Devonian, Carboniferous or Permian aged rock’ (Selwood et al. 1984). 

Figure SRA6: Regional Geology (Solid and Drift), BGS 1:50,000 scale Map Number 339 “Newton 
Abbot” 

BGS data for the site indicates there is a fault trending NE/SW in the centre of the site (Figure 
SRA6). It is indicated there is down throw towards the SE.  The strata bedding is shown to 
dip to the south southwest and a dip of 9o is noted. 
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1.2.3 Geotechnical Information 

No site-specific testing is available for the Rixey Park Tip material. However, information for 
the properties and strength of other tips on site is available from a CPT investigation 
undertaken in 2023.  This investigation advanced 12 CPT probes into the Whitepit and 
Heathfield Tips to help determine tip material properties. 

The 2023 CPT report from In-Situ is presented in Appendix SRA2.  A plan of the CPT locations 
is shown in Figure SRA7. 

Figure SRA7: A plan of the CPT locations from the 2023 investigation 

Left to right 

North to south 

See detail below 
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1.2.4 Mining Issues 

Historical subsurface mining of the Ball Clays has been undertaken in the vicinity of Whitepit, 
Southacre and Johnacres Quarries.  A plan of known mine workings in the area has been 
passed on by Sibelco and is partially reproduced as Figure SRA8. 

The Ball Clay was mined in this area for a period of around 150 years from the mid 1800’s up 
to 1999.  Initially vertical shafts with lateral ‘drives’ were used. These workings extended to 
maximum depths of around 46m below ground level.   

Later on, inclined adits were adopted as the preferred mining method, following a seam of 
workable ball clay down to greater depths than the vertical shafts.  Initially, ash wood frames 
and, later, steel arched casing was used to support the roof of these adits.  Historic 
photographs indicate a height of the workings of around 1.5 to 2m. 

Figure SRA8: Historic Mine workings underlying the Rixey Park Tip area.  Solid Red line is approximate extent 
of the Rixey Park Tip and the dashed red line is the Model 1 cross section location as shown in Figure SRA9 

No. 11 Adit

No. 5 Adit

Rixey Park Quarry 
Floor, -16.8mAOD 

Underground workings 
from ~1960 at depths of 
around -20 to -30mAOD 

Underground 
workings from 

No. 11 Adit 
~1990 at depths 
of around -20 to 

-50mAOD 
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Depths of the historic workings below the site are shown on the Rixey Park Mine drawing. The 
mining plan shows that mineworkings under the Rixey Park Tip area were mined at depths of 
around -20mAOD to -60mAOD.  These depths represent a particular seam of ball clay dipping from 
east northeast to west southwest. 

The Rixey Park tip has been in place for many years.  The base of open pit quarrying (shown on the 
mining plan in Figure SRA8) is -16mAOD and therefore this level has been used for the modelling 
of the Rixey Park tip on the Plaxis stability models. 

The current state of the workings is unknown however, it is considered likely that any historic 
workings buttressed with wood will have collapsed by now and that more recent historic workings 
with steel supports may still be open.  The closest the workings will be to the imported inert soils 
will be around 40m depth (See Figure SRA9). 

Figure SRA9: Model 1 showing the indicative depth of the historic mine workings underlying the Rixey Park 
Tip area of the site.  Dashed red line shows approximate depth of the historic workings  

Areas located above or adjacent to historical subsurface mining can be susceptible to the overlying 
bedrock materials collapsing into the mining void below and forming a ‘crownhole’. As such, as 
part of this report the potential for upward void migration has been assessed using a simplified 
method set out by Bell et al to help estimate the minimum thickness of material needed to be 
maintained above the top of the seam (Figure SRA10). 

Bell’s simplified method assumes that void migration is likely to be arrested by the bulking of 
broken rock from the failed roof or sidewalls of the workings. Bell’s simple methods for 
determining the likely height of void migration for conical, wedge or rectangular style roof 
collapses are given below: 

For conical-style roof collapse,  Dc = 3h/bf 

For wedge-style roof collapse,  Dc = 2h/bf 

For rectangular roof collapse,  Dc = h/bf 

~40m 

Approximate 
phreatic surface 
in Abbrook Clay 

and Sand 
Member ~minus 

10mAOD

Rixey Park Tip 
current profile 

Deposit for 
Recovery Material 

Base of former 
open pit          

-16mAOD 
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Where: 

Dc  = height of collapse / migration 

h  = height of the mine opening / adit  

bf = bulking factor 

Figure SRA10 – Estimation of roof collapse in subsurface mine workings (Bell et al, 1988)

Bulking factor for the clays has been taken as 30% bulking (i.e. 1.3, from Burt, G et al 2007).  The 
height of working (h) has been taken as 2m.  Adopting the above assumptions, the likely maximum 
void migration above the workings in the ball clay is presented in Table SRA2. 
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Table SRA2:  Results of Void Migration Estimate (Bell et al 1988) 

Void migration depth for Conical Roof Collapse (3h / bf)  4.6 m 

Void migration depth for Wedge Roof Collapse (2h / bf)  3.1 m 

Void migration depth for Rectangular Roof Collapse (1h / bf)  4.6 m 

Conservative void migration depth (6 x deposit thickness) 12 m 

Ultra Conservative void migration depth (10 x deposit thickness) 20 m 

Based upon the above, it is considered highly unlikely (Factor of Safety >2) that any of the known 
mining voids would be able to propagate into the base of the imported inert material. 

Surface settlement from any collapsed workings is likely to have been completed considering the 
significant time period and placement of significant depths of quarry tip material above the 
workings.  Any additional settlement which may occur in the future is not considered likely to affect 
the imported inert soil materials as there is no engineered lining system at the site which could be 
compromised by movement stresses. 
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1.2.5 Hydrogeology and Groundwater 

Groundwater is known to be present in a shallow aquifer within the Abbrook Clay and Sand 
Member which is part of the Paleogene Bovey Formation underlying the site.  Groundwater 
is also known to be present in the Aller Gravels which underly the Bovey Formation.  These 
beds are assumed to dip from east northeast to west southwest in the site area.  The 
Conceptual Site Model (CSM) for this application (Drawing 1205.103) shows the general 
layout of the underlying beds.   

Groundwater data from boreholes intersecting shallow aquifer within the Abbrook Clay and 
Sand Member indicate a phreatic surface which is currently at a level of around -10mAOD in 
the centre of the Whitepit quarry area (around 500m to the south east of the Rixey Park Tip) 
(see Figure SRA11).  However, groundwater from this aquifer will not necessarily appear at 
this level on site, if there is sufficient low permeability Bovey Formation strata overlying the 
sands then this will be a confined aquifer. 

Figure SRA11 Groundwater conceptual model for the Whitepit area based on groundwater 
monitoring data from site boreholes – not to scale. 

Groundwater at this site is not considered likely to have an impact on the imported inert soil 
materials or the underlying slopes of the Rixey Park Tip sub-grade. 

1.2.6 Subgrade Model 

As the proposed imported inert material will be placed as a topsoil and subsoil surface layer 
above quarry tip material, there is no specific ‘basal’ or ‘sidewall’ subgrade. The subgrade 
for the imported material will comprise quarry tip material which comprises out of 
specification clay and overburden.   

Most of the sub-grade material is already in-situ, the Rixey Park Tip having been constructed 
up to a level of around 55mAOD by 2024.  An exact start date for the tip construction is not 
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known however, information from Sibelco indicates that the tip stood at around 16m above 
surrounding ground levels in 2004.  This would place the tip at ~26mAOD in 2004. 

Some of the sub-grade material is yet to be placed. The proposed model for the final 
contours of the imported inert material indicates a level of 60mAOD for the tip of the tip.  
This would require additional sub-grade to be engineered up to a level of 58.8mAOD to allow 
for the 1.2m of imported material.  The proposed final model also includes additional sub-
grade material to be placed on the southern flank (see Figure SRA12) and the western flank 
(see Figure SRA13). 

Bovey Formation  2004 to 2024 Rixey Park Tip Material 

Pre 2004 Rixey Park Tip Material Proposed Future Rixey Park Tip Material 

Figure SRA12: Model 1 cross section, north to south, up to top of sub-grade level.  Cross section 
location on Figure SRA14 

Bovey Formation  2004 to 2024 Rixey Park Tip Material 

Pre 2004 Rixey Park Tip Material Proposed Future Rixey Park Tip Material 

Figure SRA13: Model 2 cross section, west to east, after imported inert soils placement Cross section 
location on Figure SRA14

The steepest gradients of the existing flanks of the Rixey Park Tip and the proposed final 
model gradients are as follows: 

North South 

West East 

Existing soils 
on north flank 

Proposed south 
flank fill to 1v in 

2.5h

Imported 
Inert soil

Proposed 
west flank fill 
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 Northern flank, 50m high (to model at 60mAOD). Current overall slope angle ~1v in 
3h – existing soils placed up to 47mAOD - no additional re grading proposed prior to 
placing the imported inert soils; 

 Southern flank, 43m high (to model at 60mAOD). Current overall slope angle ~1v in 
3.4h – proposed re-grading to 1v in 2.5h with engineered fill prior to imported inert 
soil placement; 

 Western flank, 50m high (to model at 60mAOD). Current overall slope angle ~1v in 
3.9h – soils currently placed to around 23mAOD – proposed re-grading to 1v in 3h 
with engineered fill prior to imported inert soil placement. 

 Eastern flank, 49m high (to model at 60mAOD). Current overall slope angle ~1v in 
3.3h comprising a lower steep section with existing soils with a gradient of 1v in 2.8 
to 35mAOD and an upper section of 1v in 3.4 above 35mAOD – proposed re-grading 
of this flank is only above 35mAOD, re-grading the existing subgrade to 1v in 3.8h to 
create an overall gradient for the flank of 1v in 3.4h prior to imported inert soil 
placement; 

The two cross sections shown in Figures SRA12 and SRA13 have been based on the worst 
case, highest, steepest flank slopes.  The locations of the two Model sections are shown on 
Figure SRA14. 

The sub-grade comprises materials which are considered to be relatively non-compressible.   

1.2.7 Lining System Model 

No basal or side slope lining system is proposed at the site. 

1.2.8 Waste Mass Model 

The site will accept imported inert material comprising subsoils and topsoils.    

The maximum possible final waste slope height during Phase 2 would be around 45m (from 
the lowest top of liner level of 16mAOD to ground level of around 60mAOD).  Waste slopes 
will be modelled with the above worst case slope heights. 

Potential final waste slope angles of 1v:2.5h and 1v:3h and 1v in 3.3h will be modelled.  These 
represent the existing profile of the quarry tip and the proposed final profile. 

1.2.9 Capping System Model 

No engineered capping system is proposed for this site. 
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Figure SRA14: Model cross section locations, 100m grid lines 

Model Section 2 

Model Section 1 
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2 STABILITY RISK ASSESSMENT 

The six principal components of the conceptual stability site model have been considered. 

2.1 Risk Screening 

Issues relating to stability and integrity for each principal component have been subject to a 
preliminary review to determine the need to undertake further detailed geotechnical 
analyses.  The following sections present the results of this screening exercise 

2.1.1 Subgrade Screening 

As the imported recovery material will be topsoil and subsoil and will be placed as a final 
layer on existing or soon to be constructed quarry tips, there is no real differentiation 
between a ‘Basal’ subgrade and ‘Side-slope’ subgrade so both will be addressed together.   

The key considerations for the basal subgrade and the implications for stability and integrity 
are considered to be as follows: 

 Compressible subgrade: The subgrade will be either previously placed, or yet to be 
placed, engineered tip material comprising out of specification clay and overburden.  
An analysis of the potential strains that could be imposed at any stage of the infilling 
process will need to be undertaken.  This analysis will need to address the 
construction and waste deposition phases, as well as the situation following waste 
placement.  The values used for the sub-grade materials have been determined from 
previous work undertaken on the quarries in the area and where engineering values 
are not available, conservative values will be used. 

 Basal Heave, Groundwater: The groundwater at the site lies in a confined aquifer 
with a phreatic surface of around -10mAOD.  This depth is around 20m below the 
lowest level of the imported inert waste materials (around 10mAOD) so basal heave 
will not affect the sub-grade of this site. 

 Basal Heave, Excess Pore Pressures: The basal subgrade is cohesive in nature and 
excess pore pressures could build up due to additional loading of these materials.  
This will be examined in the Plaxis 2D finite element analysis. 

 Cavities in the Subgrade: There are not anticipated to be cavities in the subgrade 
(cohesive tip material).  However, there are known to be historic mineworkings 
within the in-situ Ball Clay strata underlying the tip material.  This will be assessed. 

 Filling on Waste: The Rixey Park Tip material comprises out of specification quarried 
clay and overburden from the quarrying operations and would not be classified as a 
waste in the sense of containing any biodegradable material which may need to be 
taken into account in a stability context.  The usual movement, settlement of such of 
the subgrade tip material will be assessed. 
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2.1.2 Lining System Screening 

No lining system is proposed at the site  

2.1.3 Waste Mass Screening 

The imported recovery material will be topsoil and subsoil and will be placed as a final layer 
on existing or soon to be constructed engineered, cohesive quarry tip material.  The 
imported inert waste soils will be 1.2m in thickness.  Analysis is required in terms of the 
stability of the waste slopes.  The most critical situations will be when the imported inert 
soils are deposited to full height and this situation will be analysed in more detail for the 
north, south, west and east slopes of Rixey Park Tip.    

The controlling factors that influence the stability of the waste mass are presented below: 

 Stability of Waste Mass: Temporary waste slopes will exist during the development of 
the site.  However, the maximum temporary waste slope height possible at the site 
would be 1.2m which will not pose any stability concerns and will not be considered 
further;   

 Stability of Waste Mass and Subgrade:  It is proposed that analyses should be 
completed on the final restored slopes to confirm stable long-term gradients.  The 
proposed model of the final contours of Phase 2 will be used for the initial analysis; 

 Stability of Waste and AEGB Lining System: No lining system is proposed for the site; 

 Integrity of Lining System with Waste:  No lining system is proposed for the site. 

2.1.4 Capping System Screening 

No formal capping system, other than the final soil imported as inert soil cover, is proposed 
for this site. Therefore, no assessment for a capping system will be undertaken as part of this 
assessment. 
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2.2 Selection of Appropriate Factors of Safety 

The factor of safety is the numerical expression of the degree of confidence that exists for a 
given set of conditions, against a particular failure mechanism occurring.  It is commonly 
expressed as the ratio of the load or action that would cause failure against the actual load 
or actions likely to be applied during service. This is readily determined for some types of 
analysis, for example limit equilibrium slope stability analyses.  However, greater 
consideration must be given to analyses that do not report factors of safety directly.  For 
example, a finite difference analysis of strains within a lining system would not usually 
indicate overall failure of the model even though the strains could be high enough to indicate 
a failure of the integrity of the system.  In such cases, it is necessary to define an upper limit 
for shear strains and to express the factor of safety as the ratio of allowable strain to actual 
strain. 

The factor of safety adopted for each component of the model would be related to the 
consequences of a failure. 

BS6031 - Code of Practice for Earthworks (Clause 6.5.1.2 Safety Factors) states that suitable 
safety factors in a particular case can only be arrived at after careful consideration of all the 
relevant factors, and the exercise of sound engineering judgement.  The factors to be 
considered include: 

 The complexity of the soil conditions; 

 The adequacy of the site investigation; 

 The certainty with which the design parameters represent the actual in-situ 
conditions; 

 The length of time over which the stability has to be assured; 

 The likelihood of unfavourable changes in groundwater regime in the future; 

 The likelihood of unfavourable changes in the surface profile in the future; 

 The speed of any movement which might take place; and 

 The consequences of any failure. 

2.2.1 Factor of Safety for the Subgrade 

A factor of safety of 1.3 is considered appropriate for the engineered cohesive tip material 
which will provide the sub grade for the imported inert material.  

2.2.2 Factor of Safety for the Lining System 

No lining system is proposed for this site. 

2.2.3 Factor of Safety for Waste Mass 

A minimum factor of safety of 1.3 is considered acceptable for stability, assuming that 
reasonably conservative values are used.   
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2.2.4 Factor of Safety for Capping System 

No capping system proposed. 

2.3 Justification for Modelling Approach and Software 

In order to perform a comprehensive stability risk assessment (SRA), the components of the 
deposit for recovery system have to be considered not only individually, but also in 
conjunction with one another, where relevant.  Any analytical techniques adopted for such 
an assessment should adequately represent all the considered scenarios for both the un-
confined and confined conditions (where appropriate).  The methodology and the software 
should also achieve the desired output parameters for the assessment.  This equates to the 
determination of factors of safety for stability assessments, or the calculation of strains 
within liner components, for integrity assessments. 

The analytical methods used in this stability risk assessment review include: 

 Finite element analyses for the determination of factors of safety against failure in 
the mineral components of the basal and side-slope subgrade and imported waste 
material restoration layer. 

2.3.1 Finite Element Analyses 

The proprietary software PLAXIS (2D) has been used for the stability assessment.  Plaxis is a 
two-dimensional finite element programme intended for the analysis of deformation and 
stability in geotechnical engineering.  It is equipped for the simulation of non-linear, time 
dependent and anisotropic behaviour of soils and rock.  In addition, since soil is multi-phase 
material, special procedures are required to deal with hydrostatic and non-hydrostatic pore 
pressures in the soil.   

A safety analysis in PLAXIS is undertaken by reducing the strength parameters of the soils.  
This process is termed ‘Phi-C reduction’, and is carried out as a separate calculation mode.  
Phi-C reduction is used when it is required to calculate a factor of safety, for the situation 
under consideration. 

In the Phi-C reduction approach, the strength parameters  and c of the soils (and interface 
shear strengths) are incrementally reduced until failure of the system occurs.  For slopes, the 
Phi-C reduction approach resembles the method of calculating safety factors as 
conventionally adopted in traditional slip-circle analyses. 

The model used within PLAXIS for these assessments is the Mohr-Coulomb model which 
considers both the elastic and plastic properties of the soils.  The mesh used for all models 
comprises 15-Node triangles which provide 4th order interpolation.   

To summarise, assessments have been carried out to assess the future development of this 
deposit for recovery site for the following design scenarios: 
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 Stability sub-grade system after construction; 

 stability of the sub-grade and inert waste after waste placement; and 

 stability of the system after a 5 year waiting period. 

2.4 Justification for Geotechnical Parameters Selected for Analysis 

The parameters selected for material properties take into account the analyses undertaken, 
and where there was uncertainty, a sensitivity analysis was used to assess the potential for 
instability due to excessive levels of strain. 

The basal/side-slope sub-grade is to be constructed from site sourced out of specification 
quarry materials (generally cohesive).  Therefore, parameters consistent with these 
materials have been utilised within the analyses.  Previous reports for the site, a 2023 CPT 
investigation on adjacent tips and literature values have been used to inform the chosen 
parameters. 

In terms of inert recovery material parameters, the values for c' and ø' adopted throughout 
the modelling were 3 to 4 kPa and 23 to 24 degrees, respectively.   These have been modelled 
more conservatively than parameters generally used for non-hazardous waste of 5 kPa and 
25 degrees from Jones, D.R.V. and Dixon, N. 2003 (full reference in Section 6) and reflect the 
cohesive soil/subsoil nature of the proposed import material.   

The unit weight of the inert recovery material has been taken as 15kN/m3 to 16kN/m3 based 
on engineering judgement of the likely main constituents of the waste being soils and sub-
soils which will not be subject to engineering compaction. 

Further justification and explanation of the chosen parameters is provided in Tables SRA3a 
and SRA 4a.   

2.5 Summary of Material Parameters for Finite Element Analyses 

Tables SRA 3 and 4 below summarise effective stress and total stress parameters utilised in 
the analyses.  Cut slopes in cohesive soils are kept stable by pore water suctions and, as these 
suctions dissipate, stability decreases.  Therefore, consideration has been given to both the 
long-term – effective stress (drained) and short-term – total stress (un-drained) states for 
each scenario. In long-term analyses (drained conditions) the materials are reliant on their 

frictional properties (i.e. ’) for shear strength, and little from their apparent cohesion (c’). 

The parameters used in the analyses have been obtained from a combination of published 
literature and site-specific laboratory testing.  Notes on the derivation of the parameters 
used are presented in Tables SRA3a and SRA4a. 
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Table SRA3:  Summary of Effective Stress Material Parameters for Finite Element 
Analysis 

Material 

Unit 
Weight 

Cohesion 
with 

respect to 
effective 

stress 

Angle of 
friction 

with 
respect to 
effective 

stress 

Water 
Permeability 

(K) 

Poisson’s 
Ratio 

Young’s 
Modulus 

kN/m3 kN/m2 ° m/s - MN/m2

In-situ Bovey 
Formation 

20 23 48 1x10-8 0.30 50 

Historic 
Cohesive Tip 

Material 
20 5 25 1x10-8 0.30 40 

2004 to 2024 
Cohesive Tip 

Material 
19 5 25 1x10-8 0.30 30 

Proposed 
Cohesive Tip 

Material 
18 5 25 1x10-8 0.30 10 

Historically 
placed soils 

16 4 24 1x10-7 0.35 5 

Proposed soils 15 3 23 1x10-7 0.35 3 
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Table SRA3a:  Derivation and Suitability of Parameters in Table SRA3 

Material 

Unit 
Weight 

Cohesion 
Angle of 
friction  

Permeability  

(K) 

Poisson’s 
Ratio 

Young’s 
Modulus 

kN/m3 kN/m2 ° m/s - MN/m2

In-situ Bovey 
Formation 

Values used have been adopted 
from the previous Geotechnical 
Assessment Reports undertaken 

at the site (as listed in Table 
SRA1).   

These have been compared 
against the range of values for 

Ball Clay  provided in ‘Reeves, G. 
M et al (2006)* and are 

considered conservative. 

Estimated based on 
previous 

experience.  The 
clay beds may have 

a slightly lower 
permeability but 

the beds of Lignite 
will have a higher 

permeability 

The values 
of Poisons 
Ratio for 

these soils 
have been 

derived from 
engineering 
judgement 

and 
experience. 

Based on 
values from 
Essien, U.E. 
et al (2014) 
and Bowles, 
J. E. (1996).

These values 
are 

considered 
to be 

realistic 
values. 

Based on
Duncan J.M. 

& 
Buchignani 
A. I.  (1976) 

(See Note 1) 

and checked 
against

Bowles, J. E. 
(1996) 

Lower end 
values for a 

medium clay 

Historic 
Cohesive Tip 

Material Unit weight of the existing and 
proposed quarry tip material has 
been determined from The CPT 

testing undertaken on similar tip 
material from Whitepit 

Estimated based on 
previous 

experience of a 
generally cohesive 

engineered 

2004 to 2024 
Cohesive Tip 

Material 

Proposed 
Cohesive Tip 

Material 

Historically 
placed soils The imported inert recovery material will comprise a variety of material sources. The 

material parameters chosen are considered to be conservative strength parameters for 
generally cohesive soil forming materials based on engineering judgment and 

experience. 

Proposed 
Imported 
Recover 

Permit Soils 

*Full references in Section 6 

Note 1:  Parameters for the effective stiffness of the cohesive soils has been derived from the undrained 
stiffness which has been estimated from Duncan J.M. & Buchignani A. I.  (1976) (See note 1 in Table SRA4a).  
Based on the undrained stiffness value, the effective stiffness values have been estimated from the following 
equation:

3 E’
Eu = -----------------

2(1 + v’)

Where E’ = Effective Stiffness; Eu is undrained stiffness and v’ is the effective poisons ratio (0.35) (from: Plaxis, 
Standard Course on Computational Geotechnics June 2015; Dr C Augarde, Duhram University) 
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Table SRA4: Summary of Total Stress Material Parameters for Finite Element Analyses
(No Excess Pore Water Pressures) 

Material 

Unit 
Weight 

Cohesion 

(un-drained shear 
strength Su)  

Permeability 

(No excess pore 
water pressures) 

Poisson’s 
Ratio 

Young’s 
Modulus 

kN/m3 kN/m2 m/s - MN/m2

In-situ Bovey 
Formation 

20 300 

Not applicable to a 
total stress analysis 

0.495  

57 

Historic Cohesive Tip 
Material 

20 150 46 

2004 to 2024 Cohesive 
Tip Material 

19 120 34 

Proposed Cohesive Tip 
Material 

18 70 11 

Historically placed soils 16 50 5.5 

Proposed Imported 
Recover Permit Soils 

15 40 3.3 

Table SRA4a:  Derivation and suitability of Total Stress Parameters in Table SRA4 

Material 
Unit Weight 

Cohesion 

(un-drained shear strength Su)  
Poisson’s Ratio 

Young’s 
Modulus 

kN/m3 kN/m2 - MN/m2

In-situ Bovey 
Formation 

Realistic figures based on the range of values for 
Ball Clay  provided in Reeves, G. M et al (2006) Generally, 

Poisson’s ratio 
is taken as 0.5 

for a Total 
Stress 

(undrained) 
assessment. 

However, the 
Plaxis model for 

undrained 
assessment 
requires the 

adoption of a 
slightly lower 
value of 0.495 

Duncan J.M. 
& Buchignani 
A. I.  (1976) 

(See Note 1) 

Cohesive Tip 
Material 

Values of unit weight and Su derived from 
Reeves,2006 and from the site specific CPT testing 

of the Whitepit tip material.  The CPT data 
indicates increase in Su with depth with shallow 

values around 70kPa up to 5 to 6m depth and 
higher values of around 70kpa to 200kPa below 

this depth 

Proposed 
Imported 
Recover 

Permit Soils 

The imported inert recovery material will comprise 
a variety of material sources. The parameters 

chosen are considered to be conservative strength 
parameters for generally cohesive soil forming 
materials based on engineering judgment and 

experience. 

Notes: 

1. Information on the undrained stiffness of clays has been sourced from Duncan J.M. & Buchignani A. I.  
(1976).  The values used are considered conservative based on a clay of medium plasticity index (31 to 57 
Reeves et al) being re-engineered with minimum undrained shear strengths as shown in Table SRA4.  A 
range of stiffnesses for the clays has been modelled. 
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3 ANALYSIS 

3.1 Introduction 

The key areas of the future proposed deposit for recovery which now require analysis have 
been assessed in the models listed below: 

 Model 1 (Effective Stress Analysis), Model 1t (Total Stress Analysis): The stability of 
the subgrade system and proposed imported inert material based on a north-south 
cross section through Rixey Park Tip, assessing the worst case gradients of the 
existing and proposed northern and southern slopes; 

 Model 2 (Effective Stress Analysis), Model 2t (Total Stress Analysis): The stability of 
the subgrade system and proposed imported inert material based on an east-west 
cross section through Rixey Park Tip, assessing the worst case gradients of the 
existing and proposed western and eastern slopes; 

For Model 1, north to south cross section, using effective stress analysis, the following stages 
and timescales will be used: 

 Stage 1:  Initial conditions after quarrying in the Rixey Park Tip area; 

 Stage 2:  Placement of the Rixey Park Tip Material up to 24mAOD, reflecting the 
approximate ground levels in 2004 – timescale 50 years; 

 Stage 3: Placement of materials in the model to achieve the current situation of the 
Rixey Park Tip and existing placed soils up to the surveyed ground levels in 2024 – 
timescale 20 years; 

 Stage 4: Completion of construction of the sub-grade for the tip based on using the 
existing south face tip levels and gradient – timescale 1 year; 

 Stage 5: Addition of the imported inert waste soils to final levels -  timescale 1 year;

 Stage 6: Assessment of factor of safety after a 5 year waiting period - timescale 5 
years;

 Stage 4a: Completion of construction of the sub-grade for the tip based on using the 
proposed final south face gradients of 1v in 2.5h to 1v in 3h – timescale 2 years (as 
extra fill required); 

 Stage 5a:  Addition of the imported inert waste soils to final levels based on using the 
proposed final south face gradients of 1v in 2.5h to 1v in 3h -  timescale 1 year.

For Model 2, west to east cross section, using effective stress analysis, the following stages 
and timescales will be used: 

 Stage 1:  Initial conditions after quarrying in the Rixey Park Tip area; 

 Stage 2:  Placement of the Rixey Park Tip Material up to 24mAOD, reflecting the 
approximate ground levels in 2004 – timescale 50 years; 
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 Stage 3: Placement of materials in the model to achieve the current situation of the 
Rixey Park Tip and existing placed soils up to the surveyed ground levels in 2024 – 
timescale 20 years; 

 Stage 4: Completion of construction of the sub-grade for the tip based on using the 
existing south face tip levels and gradient – timescale 2 years; 

 Stage 5: Addition of the imported inert waste soils to final levels -  timescale 1 year;

 Stage 6: Assessment of factor of safety after a 5 year waiting period -  timescale 5 
years;

For Model 1t, north to south cross section, using total stress analysis, the following stages 
will be used (no timescales are required for modelling of short term total stress models): 

 Stage 3t: The current situation of the Rixey Park Tip and existing placed soils up to 
the surveyed ground levels in 2024; 

 Stage 4t: Completion of construction of the sub-grade for the tip based on using a 
proposed final south face gradient of 1v in 3h; 

 Stage 5t: Addition of the imported inert waste soils to final levels based on using a 
proposed final south face gradient of 1v in 3h;

For Model 2t, north to south cross section, using total stress analysis, the following stages 
will be used (no timescales are required for modelling of short term total stress models): 

 Stage 3t: The current situation of the Rixey Park Tip and existing placed soils up to 
the surveyed ground levels in 2024; 

 Stage 4t: Completion of construction of the sub-grade for the tip based on using the 
proposed new west face tip overall gradient of 1v in 3.1h (additional fill to be placed) 
and proposed new east face overall gradient of 1v in 3.3 (existing slope to be re-
graded); 

 Stage 5t: Addition of the imported inert waste soils to final levels based on using the 
proposed new west face tip overall gradient of 1v in 3.1h (additional fill to be placed) 
and proposed new east face overall gradient of 1v in 3.3 (existing slope to be re-
graded);

Figures in red in the following tables indicate factors of safety below 1.3 for stability.  

Note that the magnitude of the displacements reported by the Plaxis program on the Phi-c 
reduction analysis printouts do not relate to any ‘real world’ values as the model has been 
taken past its point of failure and these displacements should be ignored. 
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3.2 Model 1: Stability Analyses 

A summary of the results from the phi-c reduction runs for Model 1 for the various stages of 
construction are presented in Table SRA5 below: 

Table SRA5:  Summary of Model 1 Stability Analysis  

Effective Stress Parameters  (Phi-C reduction) 

Stage of the construction process modelled 
Critical slope 

identified during 
analysis 

Lowest 
Factor 

of 
Safety 

Stage 3 – Existing situation 
Circular failure of 
north slope 

1.35 

Stage 4 – Subgrade placed up to 58.8mAOD, south face 
using existing slope gradient 

Circular failure of 
north slope 

1.32 

Stage 5 – Final imported inert material height set to 
60mAOD, south face using existing slope gradient 

Circular failure of 
north slope 

1.29

Stage 6 – Factor of safety after 5 year waiting period 
Circular failure of 
north slope 

1.36 

Stage 4a – Subgrade placed up to 58.8mAOD, south face 
using proposed steeper 1v in 2.5h gradient 

Circular failure of 
south slope 

1.15 

Stage 5a - Final imported inert material height set to 
60mAOD, south face using proposed steeper 1v in 2.5h 
gradient 

Circular failure of 
south slope 

1.06 

Graphical representations of selected analyses (including failure modes) are shown in 
Figures SRA15 and SRA16.   

Figure SRA15: Model 1, Stage 5 failure mode 
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Figure SRA16: Model 1, Stage 4a failure mode
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3.3 Model 1.1 Stability Analyses 

As factors of safety were low on some stages for Model 1, Model 1.1 was created where the 
final deposit for recovery material levels were set to 59mAOD and the gradient of the 
proposed southern face model was reduced from 1v in 2.5h to 1v in 3h.  A summary of the 
results from the phi-c reduction runs for the various stages of construction are presented in 
Table SRA6 below: 

Table SRA6:  Summary of Model 1.1 Stability Analysis  

Effective Stress Parameters  (Phi-C reduction) 

Stage of the construction process modelled 
Critical slope identified 

during analysis 

Lowest 
Factor of 

Safety 

Stage 3 – Existing situation 
Circular failure of north 
slope 

1.35 

Stage 4 – Subgrade height set to 57.8mAOD, using 
existing slope gradient 

Circular failure of north 
slope 

1.32 

Stage 5 – Final imported inert material height set to 
59mAOD, south face using existing slope gradient 

Circular failure of north 
slope 

1.31 

Stage 6 – Factor of safety after 5 year waiting period 
Circular failure of north 
slope 

1.36 

Stage 4a – Subgrade height set to 57.8mAOD, south 
face using revised gradient of 1v in 3h 

Circular failure of both 
north and south slopes 

1.34 

Stage 5a - Final imported inert material height set to 
59mAOD, south face using revised gradient of 1v in 3h  

Circular failure of both 
north and south slopes 

1.31 

Graphical representations of selected analyses are presented in Figures SRA17 to SRA19. 
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Figure SRA17: Model 1.1, Stage 5 failure mode

Figure SRA18: Model 1.1, Stage 4a failure mode

Figure SRA19: Model 1.1, Stage 5a failure mode 
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3.4 Model 2: Stability Analyses 

A summary of the results from the phi-c reduction runs for Model 2 for the various stages of 
construction are presented in Table SRA7.  Model 1.1 had set the final deposit for recovery 
material height to 59mAOD and was found to be stable, Therefore, Model 2 was also 
assessed the same highest final level of 59mAOD. 

Table SRA7:  Summary of Model 2 Stability Analysis  

Effective Stress Parameters  (Phi-C reduction) 

Stage of the construction process modelled 
Critical slope 

identified during 
analysis 

Lowest 
Factor 

of 
Safety 

Stage 3 – Existing situation 
Circular failure of east 
slope 

1.41 

Stage 4 – Subgrade height set at 57.8mAOD, west and east 
faces using proposed final gradients  

Circular failure of west 
slope 

1.31 

Stage 5 – Final imported inert soils set to 59mAOD, west 
and east faces using proposed final gradients 

Circular failure of west 
slope 

1.32 

Graphical representations of selected analyses are presented in Figure SRA20. 

Figure SRA20: Model 2, Stage 5 failure mode
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3.5 Model 1t: Stability Analyses 

A summary of the Model 1t results from the phi-c reduction runs for the various stages of 
the construction are presented in Table SRA8.   Model 1.1 had set the final deposit for 
recovery material height to 59mAOD and was found to be stable, Therefore, Model 2 was 
also assessed the same highest final level of 59mAOD. 

Table SRA8:  Summary of Model 1t Stability Analysis  

Effective Stress Parameters  (Phi-C reduction) 

Stage of the construction process modelled 
Critical slope identified 

during analysis 

Lowest 
Factor 

of 
Safety 

Stage 3 – Existing situation 
Circular failure of north 
slope 

1.43 

Stage 4 – Subgrade height set at 57.8mAOD, using slope 
gradient 

Circular failure of north 
slope 

1.32 

Stage 5 – Final deposit for recovery material height set at 
59mAOD, south face using existing slope gradient 

Circular failure of north 
slope 

1.28

Stage 4a – Subgrade height set at 57.8mAOD, south face 
using revised gradient of 1v in 3h 

Circular failure of both 
north and south slopes 

1.32 

Stage 5a - Final deposit for recovery material height set at 
59mAOD, south face using revised gradient of 1v in 3h  

Circular failure of both 
north and south slopes 

1.27

Graphical representations of selected analyses (including failure modes) are shown in Figure 
SRA21. 

Figure SRA21: Model 1t, Stage 5a failure mode
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3.6 Model 1t.1: Stability Analyses 

As factors of safety were low on some stages for Model 1t, Model 1t.1 was created where 
the final deposit for recovery material level was set to 58mAOD.  A summary of the Model 
1t.1 results from the phi-c reduction runs for the various stages of the construction are 
presented in Table SRA9. 

Table SRA9:  Summary of Model 1t.1 Stability Analysis  

Effective Stress Parameters  (Phi-C reduction) 

Stage of the construction process modelled 
Critical slope identified 

during analysis 

Lowest 
Factor of 

Safety 

Stage 3 – Existing situation 
Circular failure of north 
slope 

1.43 

Stage 4 – Subgrade height set to 56.8mAOD, using 
existing southern slope gradient. 

Circular failure of north 
slope 

1.32 

Stage 5 – Final deposit for recovery material height set 
to 58mAOD, south face using existing slope gradient. 

Circular failure of north 
slope 

1.30 

Stage 4a – Subgrade height set to 56.8mAOD, south 
face using revised gradient of 1v in 3h. 

Circular failure of both 
north and south slopes 

1.32 

Stage 5a - Final deposit for recovery material height set 
to 58mAOD, south face using revised gradient of 1v in 
3h

Circular failure of both 
north and south slopes 

1.30 

Graphical representations of selected analyses (including failure modes) are shown in Figure 
SRA22. 

Figure SRA22: Model 1t.1, Stage 5a failure mode 
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3.7 Model 2t: Stability Analyses 

A summary of the results from the phi-c reduction runs for the various stages of the 
construction for Model 2t are presented in Table SRA10. 

Table SRA10:  Summary of Model 2t Stability Analysis  

Total Stress Parameters  (Phi-C reduction) 

Stage of the construction process modelled 
Critical slope 

identified during 
analysis 

Lowest 
Factor 

of 
Safety 

Stage 3 – Existing situation 
Circular failure of east 
slope 

1.38 

Stage 4 – Subgrade height set at 57.8mAOD, west and east 
faces using proposed final gradients  

Circular failure of west 
slope 

1.37 

Stage 5 – Final deposit for recovery material height set  to 
59mAOD, west and east faces using proposed final 
gradients 

Circular failure of west 
slope 

1.32 

Graphical representations of the analyses (including failure modes) are shown in Figure 
SRA23. 

Figure SRA23: Model 2t, Stage 5 failure mode
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4 ASSESSMENT 

The assessments outlined above are presented in the order described. 

4.1 Model 1 and 1.1: Stability Assessment – Effective Stress Analysis 

Analysis of Model 1 (with southern flank extended up to a maximum height of 60mAOD at 
existing gradient) returned a factor of safety just below 1.3 with a predicted fail in the higher, 
northern slope.   

When assessing the placement of steeper sub-grade fill to 1v in 2.5h on the southern flank, 
failures were predicted in the newly placed fill material with factors of safety of 1.15 after 
the sub-grade fill and 1.06 after the final soils placement. 

Therefore, the model required amendment and Model 1.1  was created with a final height 
of 59mAOD and a shallower gradient of 1v in 1.3h for the southern flank sub-grade fill.  With 
Model 1.1, factors of safety above 1.3 were returned for all stages of construction. 

An analysis of an additional 5 year waiting period after final inert import material placement 
found that the factor of safety for the system increased from 1.31 to 1.36. 

4.2 Model 2: Stability Assessment – Effective Stress Analysis 

Model 1.1 used a final deposit for recovery material height of 59mAOD and returned 
adequate factors of safety.  Therefore, Model 2 was assessed at the same highest level of 
59mAOD.   

Model 2 was assessed with the proposed final model gradients for the additional sub-grade 
fill on the western flank and re-grading of the eastern flank.  Analysis found that factors of 
safety were above 1.3 for all proposed stages of construction based on the 59mAOD final 
height. 

4.3 Models 1t and 1t.1: Stability Assessment – Total Stress Analysis 

As Model 1.1 used a final deposit for recovery material height of 59mAOD and returned 
adequate factors of safety.  Therefore, Model 1t was assessed at the same highest level of 
59mAOD. 

Analysis of Model 1t (with southern flank extended up to a height of 59mAOD at existing 
gradient) found a factor of safety just below 1.3 with a fail of the higher northern slope.   

When assessing the placement of steeper sub-grade fill to 1v in 3h on the southern flank, 
factors of safety of 1.32 for fill and 1.27 for the final soils were predicted by the analysis, 
slightly less than 1.3. 

Therefore, the model required amendment and Model 1t.1 was created with a highest level 
of 58mAOD.  With Model 1t.1, factors of safety equal to or above 1.3 were returned for all 
stages of construction. 
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4.4 Model 2t Stability Assessment – Total Stress Analysis 

As Model 1.1 used a final deposit for recovery material height of 59mAOD and returned 
adequate factors of safety.  Therefore, Model 2t was assessed at the same highest level of 
59mAOD.   

Model 2t was assessed with the proposed final model gradients for the additional sub-grade 
fill on the western flank and re-grading of the eastern flank.  Analysis found that factors of 
safety were above 1.3 for all proposed stages of construction based on a final deposit for 
recovery material level of 59mAOD. 
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5 CONCLUSIONS  

5.1 General 

The above stability risk assessment (SRA) has addressed the stability issues anticipated for 
the construction of a 1.2m deep final topsoil and subsoil layer from imported inert soils in 
Phases 1 and 2 of the Bovey Basin Waste Recovery Permit Area.  

Specifically, the following scenarios have been investigated for the different possible design 
options for the construction of the Phase 1 and 2 imported inert recovery material soil layer. 

 Construction of Sub-grade to the proposed model and to several different scenarios 
to obtain favorable factors of safety; 

 Construction of the imported inert material soil layer to the proposed model and to 
several different scenarios to obtain favorable factors of safety. 

Analyses have been based on the available site investigation information, conservative 
materials parameters, and a worst-case interpretation.  The conclusions leading into the 
design are listed in the following sections. 

5.2 Construction of the Subgrade 

The subgrade is proposed to be constructed from suitable site-sourced out-of-specification 
quarried material.  This is generally understood to be cohesive in nature although based on 
existing site tip records some material may comprise sands. 

Analysis has found that the western, eastern and northern flanks of the proposed sub-grade 
model can be constructed in accordance with the gradients originally proposed.  However, 
for the southern flank, the proposed 1v in 2.5h gradient must be slackened to no steeper 
than 1v in 3h.  In addition, the maximum height that the sub-grade in the Rixey Park Tip 
should be taken to is 56.8mAOD. 

The shorter the time period over which a slope or embankment comprising cohesive 
materials is constructed the greater the build-up of pore water pressures within the material 
which can lead to a reduction in the factor of safety for the system.  The factors of safety for 
the heights and gradients of the temporary waste slopes are based on a conservative timing 
of the placement of the completion of the Rixey Park Tip Phase 1 and 2 sub-grade. Remaining 
sub-grade placement on Rixey Park Tip should take place over a minimum two year period.  
Should actual or anticipated tipping rates on site exceed this, then a re-assessment of the 
waste slope stability will be required.

Any future sub-grade placed should be engineered in horizontal layers to achieve a minimum 
undrained shear strength of 70 kPa (where the sub-grade is cohesive).  In order to achieve 
this, it is recommended that minimum 250mm layers should be used and the layers should 
be compacted with a minimum 4 passes from a suitable sheepsfoot roller.  
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New sub-grade should be keyed-in to existing tip material.  Any existing tip material which 
is soft or wet should be removed from the area prior to tipping new material.   

Subgrade which has been placed and become soft or wet should either be removed from the 
work area or left to dry prior to any further tipping.  Works areas should be kept free of 
standing water. 

5.3 Construction of Imported Inert Recovery Material Soil Layer 

The recovery material soil layers are proposed to be constructed from suitable imported soils 
and subsoils.  Th imported material is assumed to comprise clayey sub-soils with sand/gravel 
and organic topsoil.  The topsoil layer is proposed to be ~300mm in thickness with ~900mm 
of sub-soils. 

Analysis has found that the western, eastern and northern flanks of the proposed final 
imported recovery material model can be constructed in accordance with the gradients 
originally proposed.  However, for the southern flank, the proposed 1v in 2.5h gradient must 
be slackened to no steeper than 1v in 3h.  In addition, the maximum height that the deposit 
for recovery material in the Phase 2 (Rixey Park Tip) area should be taken to is 58mAOD. 

Due to the requirement to retain the quality of the soils, no specific compaction is 
recommended for soil layer placement other than pushing out the soils with suitable plant 
such as a dozer or excavator.  

5.4 Temporary Waste Slopes 

As the imported inert material will only be placed 1.2m in depth, no significant temporary 
waste slopes will be present at the site. 

Where imported material is stored prior to placement, soils and subsoils should be stored in 
stockpiles of no greater than 3m height for topsoil and no greater than 5m height for sub-
soils.  Side slopes of the stockpiles should be no steeper than 1v in 2h and the piles should 
be free draining. 

5.5 Monitoring 

During infilling operations, the sub-grade and deposit for recovery material filling areas 
should be monitored daily by a suitably competent individual.  Monitoring should cover 
examining the crest and toe of any slopes for signs of instability (bulging of the toe or tension 
cracks at the crest) or signs of any unexpected water discharges from slopes.  

After completion of the infilling to final levels, the completed areas should be monitored at 
least monthly by a suitably competent individual. Monthly aftercare monitoring should cover 
examining the crest and toe of any slopes for signs of instability (bulging of the toe or tension 
cracks at the crest) or signs of any unexpected water discharges from slopes. 
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Drawings 

18876-032  - Wardel Armstrong Phase 1 Drawing  

18876-033  - Wardel Armstrong Phase 2 Drawing 
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 Project Whitepit and Heathfield Tips (NE Corner) CPTs June 2023 

Project No. 1230268 

Client Sibelco UK 

Address Preston Manor Works, Chudleigh Road, Newton Abbot, TQ12 3PR 

  

Attention: Mr Rory Lynch   

Dear Mr Lynch, 

We have pleasure in providing a digital copy of our report and data in AGS format for the 

above project. 

 

We hope that you are satisfied with the performance of our staff, equipment and reporting on 

this project.  If you should have any queries about any aspect of the works carried out, please 

do not hesitate to contact us.  We look forward to being of service to you in the future. 

 

Yours faithfully, 

In Situ Site Investigation Limited 

 
 

 

 

Darren Ward 

Director 

 

 

Report Issue 
 

 

 

Issue Date Prepared Sign Checked Sign Approved Sign 
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1.0 INTRODUCTION 
In Situ Site Investigation Limited (In Situ) was engaged in a geotechnical site investigation at 

Whitepit and Heathfield Tips at the request of Sibelco UK.  The site investigation consisted of 

completing 15 Static Piezocone Penetration Tests (CPTU), to provide information on the soil 

conditions and derived geotechnical parameters at: 

Preston Manor Works, 

Chudleigh Road, 

Newton Abbot, 

TQ12 3PR 

 

All test locations were provided by the client. A site map is included in the end of Appendix A 

of this report (if provided by the client). The tests were stopped when they reached the target 

depth as per the client’s technical specifications or for other technical reasons, as detailed in 

the Project Summary Table in Appendix A.1 and on each CPTU log included in Appendix B of 

this report. 

 

The fieldwork was carried out from 15th June 2023 to 16th June 2023 as per the client’s request.  

 

The work on site and the final factual reporting have been undertaken in accordance with the 

international technical standard ISO 22476-1:2022(E). 
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2.0 FIELDWORK 

2.1 CONE PENETRATION TESTS 

The fieldwork activity is summarised in Table 2.1. 

Table 2.1 Fieldwork Summary 

CPT Operator/s Andy Chatfield 

Date Started 15th June 2023 

Date Finished 16th June 2023 

In Situ S.I. Project Manager Darren Ward 

Main Contractor’s Site Manager Darrin Hewings & Nigel Phil 

2.1.1 Rig Information 
Details of CPTU rig used in this project are shown in Table 2.2. Full data sheet for the rig is 

presented in Appendix A.2. 

Table 2.2 Rig Summary 

Rig Name Rig Description 

CPT017 20 Tonne Track Mounted CPT Rig 

2.1.2 CPTU Cone 
Details of electric CPTU cone (Type TE2) used in this project conforming to the requirements 

of Application Class 2 of ISO 22476-1:2022, are shown in Table 2.3.   

Table 2.3 Cone Summary 

Number Cross-section area Filter position 

S15-CFIP.2175 15cm2 u2 

A full datasheet of the cone used is shown in Appendix A.3.  

The cone’s measured parameters are shown in Table 2.4. 

Table 2.4 Completed Fieldwork Summary 

15 CPTU to a maximum depth of 18.64m.  Each test measured Cone Resistance, qc, Sleeve 

Friction, fs, Porewater Pressure in the shoulder position, u2, Inclination in X and Y axes. 

Provision of factual report with estimated soil type, derived geotechnical parameters & AGS data file. 
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2.1.3 CPTU Cone Calibration 
The cone resistance and sleeve friction are recorded by calibrated load cells in the cone.  The 

CPTU load cells and pressure transducers are regularly calibrated in line with ISO 22476-

1:2022(E) standard by the cone manufacturer.  The cone calibration certificate for the cone 

used at this site are presented in Appendix A.4. 

2.1.4 CPTU Cone Saturation 
The pore water pressure is recorded using a calibrated pressure transducer located in the 

piezocone.  To ensure pore water pressure measurements are not affected by the presence 

of air in the measuring transducer, a de-airing procedure is carried out prior to each test.  The 

cone and filter are saturated using a glycerine fluid with a viscosity of 10,000 CST.   

2.1.5 Test Procedure 
The tests are carried out in accordance with the International Standard for Electrical Cone and 

Piezocone Penetration Test ISO 22476-1:2022(E). 

 

The final depths of the tests were determined by either completion to the specified test depth 

or when the maximal safe capacity of the equipment was reached.  A schedule of the tests 

performed is shown in Appendix A.1, which has been compiled from the operators’ daily 

progress reports. 

 

The data is transmitted from the digital CPTU through an umbilical cable that runs through the 

push rods to the data acquisition system.  Results are displayed instantaneously on the 

computer logging screen.  The results are recorded on the computer hard disc. 

 

The rate of penetration is kept constant at 20 mm/s ± 5 mm/s except when penetrating very 

dense or hard strata.  Before each test is carried out zero values are taken of the cone to 

check if it is within calibration.  At the end of each test, zero values are taken again to see if 

there has been any drift during the test.  These values are inspected during the post 

processing stage. This is a quality check on the data and the testing procedure.  Individual 

test zero values are shown on their corresponding test results in Appendix B. 

2.1.6 In Situ Pore Pressure (u0) 
The in situ or hydrostatic pore pressure is required for the calculation of several derived 

parameters included in this report.  For this report, the groundwater level is assumed at 0.5m 

below ground surface, for calculation purposes. The in situ pore pressure, u0 values are 

presented on the pore pressure plot, on CPT Log 01, which is included in Appendix B.   
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2.2 POSITIONING 

Positioning and surveying of all investigated locations was the responsibility of the client.  
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3.0 CONE PENETRATION MEASURED PARAMETERS 

All measured parameters of tests carried with the CPTU cone are shown in Appendix B and 

all the information about data processing and results are given in sections 3.1, 3.2 and 3.3.   

 

3.1 DATA PROCESSING 
The measured parameters, cone end resistance, qc, sleeve friction, fs, porewater pressure 

measurements with filter in shoulder position, u2 and inclination for x and y axis, Ix, Iy, were 

recorded for every 10 mm of penetration keeping a constant speed of 20 mm/s ± 5 mm/s, 

which may slightly change when the cone is penetrating hard strata. 

 

The measured data from the site works is processed and presented using specialised CPT 

software. The interpretations on the CPTU results were carried out following the 

recommendations of ISO 22476-1:2022(E), Lunne et al. (1997) and Robertson (2015). 

Measured parameters, mentioned in Sections 3.2 and 3.3, were used to derive all the 

geotechnical parameters, which are presented in Chapter 4.0.  The soil behaviour type method 

used on this report is Robertson et al. (1986), shown in Figure 3.2.   

3.1.1 Zero Measurements 
Before and after each CPTU test, zero measurements are recorded for each channel of the 

cone.  The zero measurements are presented on the logs in Appendix B.  This is a routine 

quality check carried out on site. 

 

3.2 MEASURED PARAMETERS 

3.2.1 Cone Resistance (qc) 
Cone resistance, qc, is measured as the total force acting on the cone, divided by the projected 

area of the cone.  The results are presented in MPa, on CPT Log 01, in Appendix B, scale 0-

20 MPa with a minor scale printing on the same graph at 0-4 MPa. 

3.2.2 Sleeve Friction (fs) 
Sleeve friction, fs, is measured as the total frictional force acting on the friction sleeve divided 

by its surface area.  The results are presented in kPa, on CPT Log 01, in Appendix B, using a 

scale of 0-500 kPa. 
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3.2.3 Porewater pressure (u2) 
The pore pressure, u2, is measured during the test.  If the material is free draining and 

saturation is maintained it will normally measure hydrostatic pore pressure.  In materials that 

are not free draining, it will record the total pore pressure (hydrostatic plus any excess pore 

pressures generated) created by the cone penetration through this material.   

 

The filter element can be mounted in one of three positions.  For all tests carried out in this 

project the filter was mounted in the u2 position (see Figure 3.1).   

 

 

 

 

 

 

Figure 3.1:  Diagram showing pore pressure filter locations (after Lunne et al., 1997) 

3.2.4 Inclination (Ix, Iy) 
The CPT rig was set up to obtain a thrust direction as near as possible to vertical.  The CPTU 

cones have inclinometers incorporated to measure the non-verticality of the test.  For test 

depths less than 15 m, significant non-verticality is unusual, provided the initial thrust direction 

is vertical. 

 

3.3 ESTIMATED SOIL BEHAVIOUR TYPE  

3.3.1 Friction Ratio (Rf) 
The friction ratio, Rf is the ratio between the sleeve friction and the cone resistance (Lunne et 

al., 1997). 

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 �𝑅𝑅𝑓𝑓� = �
𝑆𝑆𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 (𝑓𝑓𝑠𝑠)
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (𝑞𝑞𝑐𝑐)� × 100 

3.3.2 Estimated Soil Behaviour Type (SBT) 
The estimation of soil behaviour type, SBT, using measurements of cone resistance and 

sleeve friction is based upon the variations of the friction ratio and cone resistance.  The friction 
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ratio varies depending upon whether the soil is cohesive or granular.  The cone resistance 

varies depending on the strength and densities of the soil. 

 

The interpretation used in this report is Robertson et al. (1986), which is shown in Figure 3.2.  

The results are presented on CPT Log 01, in Appendix B. 

 
Figure 3.2:  Robertson et al., 1986 soil behaviour type chart. 

3.3.3 Pore Pressure Ratio (Bq) 
Pore pressure ratio, Bq is the ratio between the measured pore pressure generated during 

penetration and the corrected cone resistance minus the total overburden stress. 

Pore pressure ratio as defined by Senneset and Janbu (1985) is defined as: 

𝐵𝐵𝑞𝑞 =
𝑢𝑢2 − 𝑢𝑢0
𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣𝑣𝑣

 

where 
u2 is pore pressure measured between the cone and the friction sleeve 
u0 is equilibrium pore pressure 
σvo is total overburden stress 
qt is cone resistance corrected for unequal end area effects 
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3.4 APPLIED CORRECTIONS  

3.4.1 Corrected Cone Resistance (qt) 
For each penetration test, the measured cone resistance, qc, can be corrected for the ‘‘unequal 

area effect’’ due to the influence of the ambient pore water pressure acting on the cone. 

The correction has been applied using the following equation by Lunne et al., 1997: 

𝑞𝑞𝑡𝑡 = 𝑞𝑞𝑐𝑐 + [𝑢𝑢2∙(1 − 𝛼𝛼)] 

where 
α is the cone area ratio 

 

The cone area ratio used for this project is stated on both the cone calibration certificate and 

the data footer.  This value is geometrically measured. 

3.4.2 Depth Correction 
All tests in the report have been corrected for depth difference caused by inclination.  This has 
been calculated using the method described in ISO 22476-1:2022. 
 
To calculate the corrected depth the following formula is used: 

𝑧𝑧 = �𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 ∙ 𝑑𝑑𝑑𝑑
𝑙𝑙

0

 

where 
z is penetration depth, in m 
l  is penetration length, in m 
Cinc is correction factor for the effect of the inclination of the CPTU relative to the 

vertical axis. 
 
The equation for calculating the correction factor for the influence of the inclination for a bi-

axial inclinometer is: 

𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 =
1

�(1 + 𝑡𝑡𝑡𝑡𝑡𝑡2𝛽𝛽1 + 𝑡𝑡𝑡𝑡𝑡𝑡2𝛽𝛽2
 

where 
β1 is the angle between the vertical axis and the projection of the axis of the CPTU 

on a vertical plane, in degrees 
β2 is the angle between the vertical axis and the projection of the axis of the CPTU 

on a vertical plane that is perpendicular to the plane of angle 𝛽𝛽1, in degrees 
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4.0 GEOTECHNICAL DERIVED PARAMETERS 

A number of empirical correlations can be used to derive geotechnical parameters from CPTU 

data.  This report includes only the parameters which are described in this chapter.  The results 

of all correlations used to obtain the geotechnical derived parameters are presented on CPT 

Log 02 and CPT Log 03 in Appendix B.   

Please, note that each empirical correlation is derived for a certain type of soil, and may 
not be appropriate for all the soil types encountered on this project. 

 

4.1 SOIL BEHAVIOUR TYPE INDEX (Ic) 

The soil behaviour type index, Ic, was derived by Jefferies and Davies (1991), and was created 

to simplify the application of CPTU SBT chart shown in Chapter 3, Figure 3.2.  This approach 

has been modified for use with the Robertson (1990) normalised CPT soil classification chart, 

Figure 4.1.  The normalised cone parameters Qt and Fr (for definitions see Appendix A5 

Symbol List) can be combined into one Soil Behaviour Type Index, Ic, (Lunne et al., 1997). 

  
Figure 4.1:  Robertson 1990 soil behaviour type chart. 
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The soil behaviour type index, Ic, can then be defined using Robertson (2010) formula, given 

below: 

𝐼𝐼𝑐𝑐 = ((3.47 − 𝑙𝑙𝑙𝑙𝑙𝑙𝑄𝑄𝑡𝑡)2 + (𝑙𝑙𝑙𝑙𝑙𝑙𝐹𝐹𝑟𝑟 + 1.22)2)0.5 

where 

Qt  is the normalized cone resistance which represents the simple normalization 
with a stress exponent (n) of 1.0, which applies well to clay-like soils  

FR  is the normalized friction ratio, in % 

 

The boundaries of soil behaviour type are then given in terms of the index, Ic, presented in 

Table 4.1 below.   

 

The soils behaviour type index does not apply to zones 1, 8 and 9.  The profiles of Ic provide 

a simple guide to the continuous variation of soil behaviour type in a given soil profile based 

on CPTU results, with a reliability greater than 80% compared with soil samples (Robertson, 

2015).   

Zone Soil Behaviour Type Ic 

1 Sensitive fine grained N/A 

2 Organic Soils – clay >3.6 

3 Clays – silty clay to clay 2.95 – 3.6 

4 Silt mixtures – clayey silt to silty clay 2.60 – 2.95 

5 Sand mixtures – silty sand to sandy silt 2.05 – 2.6 

6 Sands – clean sand to silty sand 1.31 – 2.05 

7 Gravelly sand to dense sand <1.31 

8 Very stiff sand to clayey sand* N/A 

9 Very stiff fine grained * N/A 

* Heavily over consolidated or cemented 
Table 4.1:  Normalized CPTU Soil Behaviour Type (SBTn) Index values, Ic.(Robertson, 2010) 
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4.2 N VALUE OF STANDARD PENETRATION TEST (SPT) (N60)  
The derived N value of SPT, N60, is strongly and directly related to the cone resistance, qc.   

 

In this report the N60 value is derived using the following correlations, developed by Robertson 

and Wride (1998), Jefferies and Davies (1998) and Robertson (2012):  

1) Robertson & Wride (1998) 

𝑁𝑁60 =
𝑞𝑞𝑐𝑐

8.5 ∙ 𝑝𝑝𝑎𝑎 �1 − 𝐼𝐼𝐶𝐶
4.6�

 

 

2) Jefferies and Davies (1993) 

𝑁𝑁60 =
𝑞𝑞𝑐𝑐

0.85 ∙ �1 − 𝐼𝐼𝐶𝐶
4.75�

 

3) Robertson (2012) 

𝑁𝑁60 =

𝑞𝑞𝑐𝑐
𝑝𝑝𝑎𝑎

101.1268−0.2817𝐼𝐼𝐶𝐶
 

 

where 
 qc is the cone resistance 
 pa is the atmospheric pressure equal to 100 kPa 
 Ic is the soil behaviour type index calculated as given in section 4.1 

It is suggested that these methods provide a better estimation of the N60 value than the actual 

measured N, due to the poor repeatability of SPT test.  However, in fine grained soil with high 

sensitivity these methods may overestimate N60 (Jefferies and Davies, 1991). The third 

method suggested by Robertson (2012) provides improved estimates of N60 for insensitive 

clays. 

4.3 RELATIVE DENSITY (Dr) 
Relative density, Dr, is an intermediate parameter for coarse grained soils, widely used to 

describe sand deposits.  All the research on deriving the relative density from CPTU tests 

results are carried out for clean predominantly quartz sands.  The studies have shown that 

CPTU resistance in granular soils is controlled by sand relative density, in situ effective 

stresses and compressibility.  The more compressible sands tend to give lower penetration 

resistance for a given relative density then less compressible sands.   

In this report relative density is calculated using the methods suggested by Baldi et al., (1986), 

Jamiolkowski et al., (2001) and Kulhawy and Mayne (1990) as shown in the equations below: 
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1) Baldi et al., (1986) 

𝐷𝐷𝑟𝑟 =
1
𝐶𝐶2
∙ 𝑙𝑙𝑙𝑙 �

𝑞𝑞𝑐𝑐 ∙ 𝑊𝑊𝑊𝑊ℎ𝑟𝑟
𝐶𝐶1 ∙ (𝜎𝜎𝑣𝑣0′ )0.55� ∙ 100 

where 
C1 is a consolidation coefficient which is 157 for normally consolidated soils and 

181 for over consolidated soils 

C2 is a consolidation coefficient which is 2.41 for normally consolidated soils and 
2.46 for over consolidated soils 

Wehr is a correction coefficient for calcareous soils 

 

2) Jamiolkowski et al., (2001) 

𝐷𝐷𝑟𝑟 = 100 ∙ �0.268 ∙ 𝑙𝑙𝑙𝑙 �
𝑞𝑞𝑡𝑡 𝜎𝜎𝑎𝑎𝑎𝑎𝑎𝑎⁄

�𝜎𝜎𝑣𝑣0′ 𝜎𝜎𝑎𝑎𝑎𝑎𝑎𝑎⁄
� + 𝐶𝐶1� 

where 
C1 is a compressibility coefficient which is -0.675 for average compressible soils, 

≤1.0 for high compressible soils and carbonate or calcareous sands and ≥-2.0 
for low compressible soils 

qt is corrected cone resistance 

σatm is the atmospheric pressure 

 

3) Kulhawy and Mayne, (1990) 

𝐷𝐷𝑟𝑟 = �
𝑞𝑞𝑐𝑐1

305 ∙ 𝐶𝐶1 ∙ 𝑂𝑂𝑂𝑂𝑂𝑂0.18 ∙ �1.2 + 0.05 ∙ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑡𝑡 100⁄ )�
�
0.5

∙ 100 

where 
qc1 is the cone resistance corrected for initial vertical effective stress and 

atmospheric pressure, calculated by the following formula 

𝑞𝑞𝑐𝑐1 =
𝑞𝑞𝑐𝑐

�𝜎𝜎𝑣𝑣0′ ∙ 𝜎𝜎𝑎𝑎𝑎𝑎𝑎𝑎
 

where 
 qc is the cone resistance in kPa 
 σ’v0 is the initial vertical effective stress in kPa 

C1 is a compressibility coefficient which is -0.91 for low compressible sands, 1.0 
for medium compressible sands and 1.09 for high compressible sands 

t is time in years 
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4.4 FRICTION ANGLE (φ’) 
Friction angle, φ’, is used to express the shear strength of uncemented, coarse grained soils.  

In this report friction angle is derived by the correlations of Mayne and Campanella (2005), 

Robertson and Campanella (1983) and Kulhawy and Mayne (1990).   

1) Mayne and Campanella, (2005) 

𝜑𝜑′ = 29.5⁰ ∙ 𝐵𝐵𝑞𝑞0.121 ∙ �0.256 + 0.336 ∙ 𝐵𝐵𝑞𝑞 + 𝑙𝑙𝑙𝑙𝑙𝑙𝑄𝑄𝑡𝑡� 

where 
Bq is the pore pressure ratio, calculated as in Session 3.3 

Qt is the normalized cone resistance 

 

2) Robertson and Campanella, (1983) 

𝜑𝜑′ = tan−1 �0.1 + 0.38 ∙ 𝑙𝑙𝑜𝑜𝑔𝑔 �
𝑞𝑞𝑡𝑡
𝜎𝜎𝑣𝑣0′

�� 

where 
 qc is the cone resistance in kPa 
 σ’v0 is the initial vertical effective stress in kPa 

 

3) Kulhawy and Mayne, (1990) 

𝜑𝜑′ = 17.6⁰ + 11.0⁰ ∙ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑞𝑞𝑡𝑡1) 

where 

qt1 is the corrected cone resistance corrected for initial vertical effective stress and 
atmospheric pressure, calculated by the following formula 

𝑞𝑞𝑡𝑡1 =
𝑞𝑞𝑡𝑡

�𝜎𝜎𝑣𝑣0′ ∙ 𝜎𝜎𝑎𝑎𝑎𝑎𝑎𝑎
 

The method suggested by Mayne and Campanella (2005) will not provide reliable results for 

heavily over consolidated soils, fissured geomaterials and highly cemented or structures clays.  

This approach gives reliable results when pore pressure is positive and varies 0.1 < Bq < 1.0.  

The correlation suggested by Robertson and Campanella (1983) estimates the peak friction 

angle for uncemented, unaged, moderately compressible, predominately quartz sands.  For 

sands of higher compressibility, the method will tend to predict low friction angles. The method 

suggested by Kulhawy and Mayne (1990) is an alternate relationship for clean, rounded, 

uncemented, quartz sands.  
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4.5 FINES CONTENT (FC) 
The fines content, FC, in this report is estimated using two different methods, one from 

Robertson and Wride (1998) and the other, Suzuki et al. (1998) as presented below: 

1) Robertson and Wride (1998) 

𝐼𝐼𝐶𝐶 < 1.26: 𝐹𝐹𝐹𝐹 = 0 

1.26 ≤ 𝐼𝐼𝐶𝐶 ≤ 3.5: 𝐹𝐹𝐹𝐹(%) = 1.75𝐼𝐼𝐶𝐶3.25 − 3.7 

3.5 < 𝐼𝐼𝐶𝐶:  𝐹𝐹𝐹𝐹 = 100% 

 

2) Suzuki et al. (1998) 

𝐹𝐹𝐹𝐹(%) = 2.8𝐼𝐼𝐶𝐶2.6 

where 
Ic is the soil behaviour type index, calculated as in section 4.1 
 

4.6 UNDRAINED SHEAR STRENGTH (su) 
Estimation of undrained shear strength, su, from CPTU tests using corrected cone resistance 

is carried out using the following correlation from Lunne et al. (1981): 

𝑆𝑆𝑢𝑢 =
(𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣0)

𝑁𝑁𝑘𝑘𝑘𝑘
 

 
where 

Nkt is the empirical cone factor, which varies from 10 (6 for very soft sensitive fine  
grained soils) to 20. In this report 3 values are considered: 15, 17.5 and 20.  Nkt tends  
to increase with increasing plasticity and decrease with increasing soil sensitivity.  It  
decreases as Bq increases. (Lunne et al., 1997)  
σvo = total overburden stress. 

This report only presents the undrained shear strength data on soils with soil behaviour type 

index, Ic values greater than 2.60.   

The value of undrained shear strength, su to be used in analysis depends on the design 

problem.  In general, the simple shear in the direction of loading often represents the average 

undrained strength.  For larger, moderate to high risk projects, where high quality field and 

laboratory data may be available, site specific correlations should be developed based on 

appropriate and reliable values of su.  

4.7 SENSITIVITY (St) 
The sensitivity, St of clays is defined as the ratio of undisturbed peak undrained shear strength 

to totally remoulded undrained shear strength. 
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In this report St is calculated using two correlations developed by Schmertmann (1978) and 

Mayne (2007). 

1) Schmertmann (1978) 

𝑆𝑆𝑡𝑡 =
𝑠𝑠𝑢𝑢

𝑠𝑠𝑢𝑢(𝑟𝑟𝑟𝑟𝑟𝑟)
=
𝑞𝑞𝑡𝑡 −  𝜎𝜎𝑣𝑣
𝑁𝑁𝑘𝑘𝑘𝑘

(
1
𝑓𝑓𝑠𝑠

) 

where 
su(rem) is the remoulded undrained shear strength.  It can be assumed equal to the 
sleeve resistance, fs.   
 

2) Mayne (2007) 

𝑆𝑆𝑡𝑡 =
0.073 ∙ (𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣0)

𝑓𝑓𝑠𝑠
 

For relatively sensitive clays, St > 10, the value of fs can be very low and not very accurate, 

hence the estimate of sensitivity should be used as a guide only. 

 

4.8 SOIL UNIT WEIGHT (γ) 
Soil unit weight, γ in this report is calculated by using one method for sands, considered under 

dry conditions and two methods for clays, considered under saturated conditions.  These 

relationships are developed by Mayne (2007) and the equations are presented below: 

Dry unit weight for sands: 

𝛾𝛾𝑑𝑑𝑑𝑑𝑑𝑑 = 1.89 ∙ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑞𝑞𝑡𝑡1) + 11.82 

Saturated unit weight for clays method 1 

𝛾𝛾𝑠𝑠𝑠𝑠𝑠𝑠 = 8.32 ∙ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑉𝑉𝑆𝑆) − 1.61 ∙ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑧𝑧) 

Saturated unit for clays method 2 

𝛾𝛾𝑠𝑠𝑠𝑠𝑠𝑠 = 2.60 ∙ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑓𝑓𝑠𝑠) + 15 ∙ 𝐺𝐺𝑠𝑠 − 26.5 

where 
qt1 is the corrected cone resistance corrected for initial vertical effective stress and 

atmospheric pressure, calculated by the following formula: 
𝑞𝑞𝑡𝑡1 =

𝑞𝑞𝑡𝑡
�𝜎𝜎𝑣𝑣0′ ∙ 𝜎𝜎𝑎𝑎𝑎𝑎𝑎𝑎

 

z  is the depth 
Vs  is the shear wave velocity, calculated as 𝑉𝑉𝑆𝑆 = 118.8 ∙ 𝑙𝑙𝑙𝑙𝑙𝑙�𝑓𝑓𝑠𝑠� + 18.5 
Gs is the specific gravity of solids, typically between 2.40 and 2.90
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APPENDIX A1 – Project Summary Sheet 

Piezocone Tests Summary Sheet 

 

 

HOLE ID Final 
Depth (m) Date of Test Cone Used Test Remarks 

CPT2301 0.52 15/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2301A 0.27 15/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2301B 0.42 15/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2302 13.76 15/06/2023 S15-CFIP.2175 Test refused on sleeve friction. 

CPT2303 18.64 15/06/2023 S15-CFIP.2175 Test refused on sleeve friction. 

CPT2304 16.99 15/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2305 4.75 15/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2306 13.80 15/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2307 8.11 16/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2308 2.19 16/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2308A 9.88 16/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2309 4.51 16/06/2023 S15-CFIP.2175 Test refused on sleeve friction. 

CPT2310 12.75 16/06/2023 S15-CFIP.2175 Test refused on tip resistance. 

CPT2311 9.25 16/06/2023 S15-CFIP.2175 Test refused on total pressure. 

CPT2312 12.47 16/06/2023 S15-CFIP.2175 Test refused on total pressure. 
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APPENDIX A2 – CPT Rig Datasheet 
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APPENDIX A3 – Cone Datasheet 
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APPENDIX A4 – Cone Calibration Certificate 
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APPENDIX A5 – Symbol List 

English 

a is area ratio of the cone (= 𝐴𝐴𝑛𝑛
𝐴𝐴𝑐𝑐� ) 

A is area 
Ac is projected area of the cone 
An is cross sectional area of load cell or shaft 
As is area of friction sleeve 
Asb is bottom end area of friction sleeve 
Ast is top end area of friction sleeve 
Bq is pore pressure parameter (= (𝑢𝑢2 − 𝑢𝑢0)

(𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣0)� ) 
ch is horizontal coefficient of consolidation 
cv is vertical coefficient of consolidation 
D is diameter 
Dr is relative density (= 𝑒𝑒𝑚𝑚𝑚𝑚𝑚𝑚−𝑒𝑒

𝑒𝑒𝑚𝑚𝑚𝑚𝑚𝑚−𝑒𝑒𝑚𝑚𝑚𝑚𝑚𝑚
𝑥𝑥100%) 

e is void ratio 
emax is maximum void ratio 
emin is minimum void ratio 
E is Young’s modulus 
fs is unit sleeve friction resistance 
ft is sleeve friction corrected for pore pressure effects 
Fs is total force acting on friction sleeve 
FR is normalized friction ratio (=𝑓𝑓𝑠𝑠 (𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣0)� ) 
FoS is factor of safety 
FC is fines content 
g is acceleration due to gravity 
G0 is initial or maximum shear modulus, shear stiffness  
Ic is soil behavior type index 
Ir is rigidity index (= 𝐺𝐺 𝑠𝑠𝑢𝑢� ) 
Ip is plasticity index 
k is coefficient of permeability 
kh is coefficient of permeability in horizontal direction 
kv is coefficient of permeability in vertical direction 
K0 is coefficient of earth pressure at rest (= 𝜎𝜎′ℎ0

𝜎𝜎′𝑣𝑣0
� ) 

L is length 
mv is coefficient of volume change 
M is constrained deformation modulus 
M7.5 is earthquake magnitude of 7.5 Richter scale 
N is number of blows of SPT 
N60 is SPT energy ratio 
Nk is cone factor 
Nke is cone factor 
Nkt is cone factor 
NΔu is cone factor 
pa is reference stress (= 100 𝑘𝑘𝑘𝑘𝑘𝑘) 
qc is measured cone resistance 
qe is effective cone resistance (= 𝑞𝑞𝑡𝑡 − 𝑢𝑢2) 
qn is net cone resistance (= 𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣0) 
qt is corrected cone resistance (= 𝑞𝑞𝑐𝑐 − (1 − 𝑎𝑎)𝑢𝑢2) 
Qc is total force acting on the cone 
Qt is normalized cone resistance (= 𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣0

𝜎𝜎′𝑣𝑣0� ) 
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Rf is friction ratio (= �𝑓𝑓𝑡𝑡 𝑞𝑞𝑡𝑡� � 𝑥𝑥100% or alternatively = �𝑓𝑓𝑡𝑡 𝑞𝑞𝑡𝑡� � 𝑥𝑥100%) 
su is undrained shear strength 
sur is remoulded undrained shear strength 
St is sensitivity 
t is time 
t50 is time for 50% dissipation of excess pore water pressure 
T50 is time factor at 𝑈𝑈 = 50 % 
u is pore water pressure 
u0 is in situ pore pressure 
u1 is pore pressure measured on the cone 
u2 is pore pressure measured behind the cone 
u3 is pore pressure measured behind sleeve friction 
Δu is excess pore water pressure 
U is normalized excess pore pressure 
Vs is shear wave velocity 
z is depth 
 

Greek 

α is constant 
α is cone roughness 
β is constant 
β1 is the angle between the vertical axis and the projection of the axis of the CPTU on a 

vertical plane, in degrees 
β2 is the angle between the vertical axis and the projection of the axis of the CPTU on a 

vertical plane that is perpendicular to the plane of angle 𝛽𝛽1, in degrees 
γ is unit weight of soil 
γw unit weight of water 
Δ is change 
Δu is excess pore pressure (= 𝑢𝑢 − 𝑢𝑢0) 
μ is Poisson’s ratio 
ρ is density 
ψ is state parameter 
σ, σ’ is normal stress (total, effective) 
σh, σh’ is horizontal stress (total, effective) 
σv, σv’ is horizontal stress (total, effective) 
σv0,σv0’ is overburden stress (total, effective) 
τav is average cyclic shear stress 
τcy is cyclic shear stress 
φ’ is effective friction angle 
 



 
working with 

 
 Whitepit and 

Heathfield Tips 

 

   Report No. 1230268 
insitusi.com Appendix A Date 21/06/2023 

Page | 29 
 

APPENDIX A6 – Abbreviations 
ASTM  American Society for Testing and Materials 
CPTU  Cone Penetration Test with Pore Pressure Measurement (Piezocone Test) 
CRR  Cyclic Resistance Ratio 
CSR  Cyclic Stress Ratio 
GWT  Ground Water Table 
NC  Normally Consolidated 
OC  Over consolidated 
OCR  Over consolidation Ratio 
PL  Limit Pressure 
SCPT  Seismic Cone Penetration 
SDMT  Seismic Dilatometer Marchetti 
SPT  Standard Penetration Test 
TC  Technical Committee 
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APPENDIX A7 – Glossary 

CPT 
Cone Penetration Test. 

Cone 
The part of the cone penetrometer on which the end bearing is developed. 

Cone Penetrometer 
The assembly containing the cone, friction sleeve, any other sensors and measuring systems, 
as well as the connections to the push-rods. 

Cone resistance, qc 
The total force acting on the cone, Qc, divided by the projected area of the cone, Ac.  𝑞𝑞𝑐𝑐 = 𝑄𝑄𝑐𝑐

𝐴𝐴𝑐𝑐�  

Corrected cone resistance, qt 
The cone resistance, qc corrected for pore water pressure effects. 

Corrected sleeve friction, ft 
The sleeve friction corrected for pore water pressure effects on the ends of the friction sleeve. 

Data acquisition system 
The system used to measure and record the measurements made by the cone penetrometer. 

Dissipation Test 
A test when the decay of the pore water pressure is monitored during a pause in penetration. 

Filter element 
The porous element inserted into the cone penetrometer to allow transmission of the pore 
water pressure to the pore pressure sensor, while maintaining the correct profile of the cone 
penetrometer. 

Friction ratio, Rf 
The ratio, expressed as a percentage of the sleeve friction, fs, to the cone resistance, qc, both 
measured at the same depth. 

Friction reducer 
A local enlargement on the push-rod surface, placed at a distance above the cone 
penetrometer, and provided to reduce the friction on the push-rods. 

Friction sleeve 
The section of the cone penetrometer upon which the sleeve friction is measured. 

Normalized cone resistance, Qc or Qt 
The cone resistance expressed in a non-dimensional form and taking account of stress 
changes in situ, 𝑄𝑄𝑐𝑐 = (𝑞𝑞𝑐𝑐 − 𝜎𝜎𝑣𝑣0)

𝜎𝜎′𝑣𝑣0
� , or when the corrected cone resistance is used 𝑄𝑄𝑡𝑡 =

(𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣0)
𝜎𝜎′𝑣𝑣0
� .  Where σv0 and σ’v0 are the total and effective vertical stress respectively. 

Net cone resistance, qn 
The corrected cone resistance minus the vertical total stress.  𝑞𝑞𝑛𝑛 = 𝑞𝑞𝑡𝑡 − 𝜎𝜎𝑣𝑣0 

Normalized friction ratio, Fr 
The sleeve friction normalized by the net cone resistance. 

Piezocone 
A cone penetrometer containing a pore pressure sensor. 
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Pore pressure, u 
The pore pressure generated during penetration and measured by a pore pressure sensor, u1 
when measured on the cone, u2 when measured just behind the cone and u3 when measured 
just behind the friction sleeve. 

Pore pressure ratio, Bq 
The net pore pressure normalized with respect to the net cone resistance. 

Push-rods 
The thick-walled tubes or rods used for advancing the cone penetrometer. 

Rig machine 
The equipment which pushes the cone penetrometer and rods into the ground. 

Sleeve friction, fs 
The total frictional force acting on the friction sleeve, Fs, divided by its surface area, As.  𝑓𝑓𝑠𝑠 =
𝐹𝐹𝑠𝑠
𝐴𝐴𝑠𝑠�  
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APPENDIX A8 – Soils Description Tables 

GRANULAR SOILS (Sands and Gravels) 

Description Relative Density Dr (%) SPT N value, NSPT 

Very Loose 0 – 15 0 - 4 

Loose 15 – 35 4 - 10 

Medium Dense 35 – 65 10 - 30 

Dense 65 – 85 30 - 50 

Very Dense >85 >50 

 

COHESIVE SOILS (Clays and Silts) 

Term based on measurement Undrained Shear Strength Classification, su (kPa) 

Extremely low <10 

Very low 10 - 20 

Low 20 - 40 

Medium 40 - 75 

High 75 - 150 

Very high 150 - 300 

Extremely high >300 
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CPTU ZERO VALUES
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X-Y Inclinometer 2479 mV 2056 mV
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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METHOD: Robertson et al. 1986 qc Rf
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METHOD :  ISO 22476-1:2022
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Remark:
Test refused on total pressure.
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 237 mV 0.023 MPa
Sleeve 228 mV 229 mV 0.001 kPa
Pore Pressure 2 318 mV 274 mV -0.012 kPa
X-Y Inclinometer 2479 mV 2056 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50
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Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35
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Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
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CONE AREA :  15cm2
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METHOD :  ISO 22476-1:2022
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 237 mV 0.023 MPa
Sleeve 228 mV 229 mV 0.001 kPa
Pore Pressure 2 318 mV 274 mV -0.012 kPa
X-Y Inclinometer 2479 mV 2056 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2301

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

G
ra
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 L
og   bulk

Terminated at 0.52 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



0.20
0.27

Very high strength sandy SILT to clayey
SILT (6)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 228 mV 223 mV -0.004 kPa
Pore Pressure 2 274 mV 271 mV -0.001 kPa
X-Y Inclinometer 2218 mV 2322 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2301A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 0.27 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 228 mV 223 mV -0.004 kPa
Pore Pressure 2 274 mV 271 mV -0.001 kPa
X-Y Inclinometer 2218 mV 2322 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2301A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)
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Terminated at 0.27 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 228 mV 223 mV -0.004 kPa
Pore Pressure 2 274 mV 271 mV -0.001 kPa
X-Y Inclinometer 2218 mV 2322 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2301A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

G
ra

ph
ic

 L
og   bulk

Terminated at 0.27 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



0.20
0.40
0.42

Very high strength sandy SILT to clayey
SILT (6)

High strength CLAY (3)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 236 mV 0.023 MPa
Sleeve 223 mV 222 mV -0.001 kPa
Pore Pressure 2 273 mV 274 mV 0 kPa
X-Y Inclinometer 2318 mV 2276 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Pore Pressure Ratio, Bq
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In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2301B

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 0.42 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 236 mV 0.023 MPa
Sleeve 223 mV 222 mV -0.001 kPa
Pore Pressure 2 273 mV 274 mV 0 kPa
X-Y Inclinometer 2318 mV 2276 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2301B

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Cone Resistance, qc (MPa)
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Terminated at 0.42 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 236 mV 0.023 MPa
Sleeve 223 mV 222 mV -0.001 kPa
Pore Pressure 2 273 mV 274 mV 0 kPa
X-Y Inclinometer 2318 mV 2276 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2301B

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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Terminated at 0.42 m
Refusal
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Newton Abbot

Whitepit and Heathfield Tips
Robertson et al. 1986 qc vs. Rf - CPT2301B
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



0.50
0.70
0.90

1.20

4.30

4.70

6.60

Medium dense SAND to silty SAND (8)

Very high strength CLAY (3)

Dense gravelly SAND to SAND (10)

Very high strength sandy SILT to clayey
SILT (6)

Low strength to medium strength locally
high strength CLAY (3)

Very high strength sandy SILT to clayey
SILT (6)

Low strength to medium strength CLAY
(3)

Medium strength to high strength silty
CLAY to CLAY (4) with a layer of
gravelly sand

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 238 mV 0.035 MPa
Sleeve 229 mV 231 mV 0.001 kPa
Pore Pressure 2 302 mV 412 mV 0.029 kPa
X-Y Inclinometer 2446 mV 2449 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Inclination (°)
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Pore Pressure Ratio, Bq
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In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2302

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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10.20

11.90

13.20

13.76

Low strength to medium strength CLAY
(3) with a layer of sand

Medium strength to high strength silty
CLAY to CLAY (4) with a layer of sand

Very high strength becoming extremely
high strength fine grained (11)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 238 mV 0.035 MPa
Sleeve 229 mV 231 mV 0.001 kPa
Pore Pressure 2 302 mV 412 mV 0.029 kPa
X-Y Inclinometer 2446 mV 2449 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15
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0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2302

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 238 mV 0.035 MPa
Sleeve 229 mV 231 mV 0.001 kPa
Pore Pressure 2 302 mV 412 mV 0.029 kPa
X-Y Inclinometer 2446 mV 2449 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2302

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Cone Resistance, qc (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 238 mV 0.035 MPa
Sleeve 229 mV 231 mV 0.001 kPa
Pore Pressure 2 302 mV 412 mV 0.029 kPa
X-Y Inclinometer 2446 mV 2449 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2302

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)
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0 100 200 300 500

0

0

0.5 1 1.5

5 10 15 20

2

Lo
os

e

100

M
ed

iu
m

 D
en

se

D
en

se

V
er

y 
D

en
se

V
er

y 
D

en
se

V
er

y 
Lo

os
e

Relative Density, Dr (%)

0 25 50 75

G
ra

ph
ic

 L
og

Terminated at 13.76 m
Refusal



D
ep

th
 (

m
)

1

2

3

4

5

6

7

8

9

E
le

va
tio

n
(m

)

-1

-2

-3

-4

-5

-6

-7

-8

-9

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 238 mV 0.035 MPa
Sleeve 229 mV 231 mV 0.001 kPa
Pore Pressure 2 302 mV 412 mV 0.029 kPa
X-Y Inclinometer 2446 mV 2449 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2302

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 238 mV 0.035 MPa
Sleeve 229 mV 231 mV 0.001 kPa
Pore Pressure 2 302 mV 412 mV 0.029 kPa
X-Y Inclinometer 2446 mV 2449 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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STATUS :  Final
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METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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silty SAND (8)

High strength to very high strength silty
CLAY to CLAY (4)

Medium strength to high strength CLAY
(3)

High strength to very high strength silty
CLAY to CLAY (4)

Medium strength to high strength CLAY
(3) with a layer of sand

Very high strength sandy SILT to clayey
SILT (6) with layers of sand

Medium strength to high strength CLAY
(3)

Medium dense SAND to silty SAND (8)

Medium strength CLAY (3)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 239 mV 0.046 MPa
Sleeve 230 mV 231 mV 0.001 kPa
Pore Pressure 2 264 mV 337 mV 0.019 kPa
X-Y Inclinometer 2824 mV 2764 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level
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1 - Sensitive fine grained material
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7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2303

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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Soil Behaviour Type:
Robertson et al. 1986 qc Rf
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Very high strength to extremely high
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High strength CLAY (3)
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CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 239 mV 0.046 MPa
Sleeve 230 mV 231 mV 0.001 kPa
Pore Pressure 2 264 mV 337 mV 0.019 kPa
X-Y Inclinometer 2824 mV 2764 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2303

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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Soil Behaviour Type:
Robertson et al. 1986 qc Rf
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 239 mV 0.046 MPa
Sleeve 230 mV 231 mV 0.001 kPa
Pore Pressure 2 264 mV 337 mV 0.019 kPa
X-Y Inclinometer 2824 mV 2764 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2303

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)

5 10 15 20 25 30 35 40 450 50

SPT N60

8020 40 60

Friction Angle,    ' (deg)

0

D
en

se
 s

an
d 

to
 g

ra
ve

lly
 s

an
d

S
a

nd
s:

 c
le

an
 s

an
ds

 to
 s

ilt
y 

sa
nd

s

S
a

nd
 m

ix
tu

re
s:

 s
ilt

y 
sa

nd
 t

o 
sa

nd
y 

si
lt

S
ilt

 m
ix

tu
re

s:
 c

la
ye

y 
si

lt 
&

 s
ilt

y 
cl

ay

C
la

ys
: c

la
y 

to
 s

ilt
y 

cl
ay

C
la

y 
- 

or
ga

ni
c 

so
il

0 1 2 3 4 5

Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 239 mV 0.046 MPa
Sleeve 230 mV 231 mV 0.001 kPa
Pore Pressure 2 264 mV 337 mV 0.019 kPa
X-Y Inclinometer 2824 mV 2764 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2303

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 239 mV 0.046 MPa
Sleeve 230 mV 231 mV 0.001 kPa
Pore Pressure 2 264 mV 337 mV 0.019 kPa
X-Y Inclinometer 2824 mV 2764 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2303

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 239 mV 0.046 MPa
Sleeve 230 mV 231 mV 0.001 kPa
Pore Pressure 2 264 mV 337 mV 0.019 kPa
X-Y Inclinometer 2824 mV 2764 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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Undrained Shear Strength, su (kPa)
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Sensitivity, St
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2303

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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Terminated at 18.64 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Medium dense to dense SAND to silty
SAND (8)

Very high strength sandy SILT to clayey
SILT (6) with a layer of sand

High strength to very high strength silty
CLAY to CLAY (4) with a layer of sand

Medium dense to dense silty SAND to
sandy SILT (7) with layers of clay

Medium strength to high strength CLAY
(3) with layers of sand

Medium dense SAND to silty SAND (8)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 218 mV 222 mV 0.003 kPa
Pore Pressure 2 238 mV 440 mV 0.054 kPa
X-Y Inclinometer 2346 mV 2326 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq
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5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2304

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf
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Material Description
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(3) (continued)
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CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 218 mV 222 mV 0.003 kPa
Pore Pressure 2 238 mV 440 mV 0.054 kPa
X-Y Inclinometer 2346 mV 2326 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2304

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 218 mV 222 mV 0.003 kPa
Pore Pressure 2 238 mV 440 mV 0.054 kPa
X-Y Inclinometer 2346 mV 2326 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2304

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 218 mV 222 mV 0.003 kPa
Pore Pressure 2 238 mV 440 mV 0.054 kPa
X-Y Inclinometer 2346 mV 2326 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2304

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 218 mV 222 mV 0.003 kPa
Pore Pressure 2 238 mV 440 mV 0.054 kPa
X-Y Inclinometer 2346 mV 2326 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2304

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 218 mV 222 mV 0.003 kPa
Pore Pressure 2 238 mV 440 mV 0.054 kPa
X-Y Inclinometer 2346 mV 2326 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2304

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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2.80

4.20
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4.70
4.75

Dense becoming medium dense SAND
to silty SAND (8)

Medium strength to high strength silty
CLAY to CLAY (4)

High strength becoming very high
strength CLAY (3) with a layer of gravelly
sand

Medium dense silty SAND to sandy SILT
(7)

Very high strength silty CLAY to CLAY
(4)

Low strength CLAY (3)

High strength to very high strength silty
CLAY to CLAY (4) with a layer of sand

Medium dense to dense SAND to silty
SAND (8)

Very high strength silty CLAY to CLAY
(4)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 243 mV 0.115 MPa
Sleeve 219 mV 256 mV 0.028 kPa
Pore Pressure 2 334 mV 307 mV -0.007 kPa
X-Y Inclinometer 2074 mV 2117 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2305

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 4.75 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 243 mV 0.115 MPa
Sleeve 219 mV 256 mV 0.028 kPa
Pore Pressure 2 334 mV 307 mV -0.007 kPa
X-Y Inclinometer 2074 mV 2117 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2305

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Terminated at 4.75 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 243 mV 0.115 MPa
Sleeve 219 mV 256 mV 0.028 kPa
Pore Pressure 2 334 mV 307 mV -0.007 kPa
X-Y Inclinometer 2074 mV 2117 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2305

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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og   bulk

Terminated at 4.75 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



0.50

1.00

1.70

3.40

6.10

9.60
9.80

Dense becoming medium dense SAND
to silty SAND (8)

High strength to very high strength silty
CLAY to CLAY (4)

Very low strength to low strength CLAY
(3)

High strength to very high strength CLAY
(3) with layers of sand

High strength to very high strength silty
CLAY to CLAY (4) with layers of sand

Medium strength to high strength CLAY
(3)

Very high strength sandy SILT to clayey
SILT (6)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 242 mV 0.104 MPa
Sleeve 218 mV 225 mV 0.005 kPa
Pore Pressure 2 280 mV 449 mV 0.045 kPa
X-Y Inclinometer 2399 mV 2459 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2306

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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ra
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og
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13.40

13.70
13.80

Very high strength CLAY (3) (continued)

Dense silty SAND to sandy SILT (7)

High strength CLAY (3)

High strength to very high strength CLAY
(3)

Very high strength silty CLAY to CLAY
(4)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 242 mV 0.104 MPa
Sleeve 218 mV 225 mV 0.005 kPa
Pore Pressure 2 280 mV 449 mV 0.045 kPa
X-Y Inclinometer 2399 mV 2459 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2306

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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og

Terminated at 13.80 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 242 mV 0.104 MPa
Sleeve 218 mV 225 mV 0.005 kPa
Pore Pressure 2 280 mV 449 mV 0.045 kPa
X-Y Inclinometer 2399 mV 2459 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2306

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)

5 10 15 20 25 30 35 40 450 50

SPT N60

8020 40 60

Friction Angle,    ' (deg)

0

D
en

se
 s

an
d 

to
 g

ra
ve

lly
 s

an
d

S
a

nd
s:

 c
le

an
 s

an
ds

 to
 s

ilt
y 

sa
nd

s

S
a

nd
 m

ix
tu

re
s:

 s
ilt

y 
sa

nd
 t

o 
sa

nd
y 

si
lt

S
ilt

 m
ix

tu
re

s:
 c

la
ye

y 
si

lt 
&

 s
ilt

y 
cl

ay

C
la

ys
: c

la
y 

to
 s

ilt
y 

cl
ay

C
la

y 
- 

or
ga

ni
c 

so
il

0 1 2 3 4 5

Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 242 mV 0.104 MPa
Sleeve 218 mV 225 mV 0.005 kPa
Pore Pressure 2 280 mV 449 mV 0.045 kPa
X-Y Inclinometer 2399 mV 2459 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2306

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Cone Resistance, qc (MPa)
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Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 242 mV 0.104 MPa
Sleeve 218 mV 225 mV 0.005 kPa
Pore Pressure 2 280 mV 449 mV 0.045 kPa
X-Y Inclinometer 2399 mV 2459 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2306

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 242 mV 0.104 MPa
Sleeve 218 mV 225 mV 0.005 kPa
Pore Pressure 2 280 mV 449 mV 0.045 kPa
X-Y Inclinometer 2399 mV 2459 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  15/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2306

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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Terminated at 13.80 m
Refusal
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FIGURE NoPROJECT No

SCALE

CHECKED DATE

DATEDRAWNTITLE

Not To Scale

20/06/2023

20/06/2023

1230268

Sibelco
Newton Abbot

Whitepit and Heathfield Tips
Robertson et al. 1986 qc vs. Rf - CPT2306
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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8.11

Very high strength sandy SILT to clayey
SILT (6)

Medium strength to high strength CLAY
(3)

Very low strength to low strength CLAY
(3)

Medium dense silty SAND to sandy SILT
(7)

Dense SAND (9)

High strength becoming medium strength
CLAY (3)

Very high strength sandy SILT to clayey
SILT (6)

Low strength CLAY (3)

Medium strength to high strength silty
CLAY to CLAY (4) with layers of sand

Dense becoming very dense silty SAND
to sandy SILT (7)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 236 mV 0.035 MPa
Sleeve 217 mV 218 mV 0.001 kPa
Pore Pressure 2 315 mV 372 mV 0.015 kPa
X-Y Inclinometer 2413 mV 2415 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Inclination (°)
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Pore Pressure Ratio, Bq
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In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2307

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 236 mV 0.035 MPa
Sleeve 217 mV 218 mV 0.001 kPa
Pore Pressure 2 315 mV 372 mV 0.015 kPa
X-Y Inclinometer 2413 mV 2415 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2307

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 236 mV 0.035 MPa
Sleeve 217 mV 218 mV 0.001 kPa
Pore Pressure 2 315 mV 372 mV 0.015 kPa
X-Y Inclinometer 2413 mV 2415 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2307

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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1.80

2.10
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Medium dense SAND to silty SAND (8)

Low strength becoming very low strength
CLAY (3)

Medium strength CLAY (3)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 219 mV 218 mV -0.001 kPa
Pore Pressure 2 305 mV 301 mV -0.001 kPa
X-Y Inclinometer 2316 mV 2346 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 2.19 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 219 mV 218 mV -0.001 kPa
Pore Pressure 2 305 mV 301 mV -0.001 kPa
X-Y Inclinometer 2316 mV 2346 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Terminated at 2.19 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 237 mV 0.035 MPa
Sleeve 219 mV 218 mV -0.001 kPa
Pore Pressure 2 305 mV 301 mV -0.001 kPa
X-Y Inclinometer 2316 mV 2346 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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og   bulk

Terminated at 2.19 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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High strength to very high strength sandy
SILT to clayey SILT (6)

Very low strength to low strength CLAY
(3)

High strength to very high strength sandy
SILT to clayey SILT (6)

High strength to very high strength CLAY
(3)

Very high strength silty CLAY to CLAY
(4)

Medium dense to dense SAND to silty
SAND (8)

High strength to very high strength sandy
SILT to clayey SILT (6)

Very low strength CLAY (3)

Medium dense to dense gravelly SAND
to SAND (10) with a layer of clay

Medium strength CLAY (3)

High strength to very high strength silty
CLAY to CLAY (4)

Low strength to medium strength CLAY
(3)

High strength to very high strength silty
CLAY to CLAY (4)

Low strength to medium strength CLAY
(3)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 217 mV 217 mV 0 kPa
Pore Pressure 2 293 mV 379 mV 0.023 kPa
X-Y Inclinometer 2287 mV 2266 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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ra
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ic
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og



CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 217 mV 217 mV 0 kPa
Pore Pressure 2 293 mV 379 mV 0.023 kPa
X-Y Inclinometer 2287 mV 2266 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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ra
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og

Terminated at 9.88 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 217 mV 217 mV 0 kPa
Pore Pressure 2 293 mV 379 mV 0.023 kPa
X-Y Inclinometer 2287 mV 2266 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 217 mV 217 mV 0 kPa
Pore Pressure 2 293 mV 379 mV 0.023 kPa
X-Y Inclinometer 2287 mV 2266 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Robertson (2010)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 217 mV 217 mV 0 kPa
Pore Pressure 2 293 mV 379 mV 0.023 kPa
X-Y Inclinometer 2287 mV 2266 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 236 mV 234 mV -0.023 MPa
Sleeve 217 mV 217 mV 0 kPa
Pore Pressure 2 293 mV 379 mV 0.023 kPa
X-Y Inclinometer 2287 mV 2266 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2308A

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



1.20

3.30

3.60

4.10

4.51

Very low strength to low strength CLAY
(3)

Medium strength to high strength silty
CLAY to CLAY (4) with a layer of sand

Very high strength silty CLAY to CLAY
(4)

Very dense gravelly SAND to SAND (10)

Dense to very dense silty SAND to sandy
SILT (7)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 234 mV -0.012 MPa
Sleeve 220 mV 218 mV -0.001 kPa
Pore Pressure 2 278 mV 276 mV -0.001 kPa
X-Y Inclinometer 2382 mV 2406 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2309

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 234 mV -0.012 MPa
Sleeve 220 mV 218 mV -0.001 kPa
Pore Pressure 2 278 mV 276 mV -0.001 kPa
X-Y Inclinometer 2382 mV 2406 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2309

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 234 mV -0.012 MPa
Sleeve 220 mV 218 mV -0.001 kPa
Pore Pressure 2 278 mV 276 mV -0.001 kPa
X-Y Inclinometer 2382 mV 2406 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on sleeve friction.

CPT2309

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Low strength to medium strength silty
CLAY to CLAY (4) with a layer of sand

Medium strength to high strength CLAY
(3)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 234 mV 0 MPa
Sleeve 218 mV 218 mV 0 kPa
Pore Pressure 2 277 mV 312 mV 0.009 kPa
X-Y Inclinometer 2419 mV 2175 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Inclination (°)
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Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)
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Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on tip resistance.

CPT2310

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf
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CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 234 mV 0 MPa
Sleeve 218 mV 218 mV 0 kPa
Pore Pressure 2 277 mV 312 mV 0.009 kPa
X-Y Inclinometer 2419 mV 2175 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on tip resistance.

CPT2310

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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Soil Behaviour Type:
Robertson et al. 1986 qc Rf
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 234 mV 0 MPa
Sleeve 218 mV 218 mV 0 kPa
Pore Pressure 2 277 mV 312 mV 0.009 kPa
X-Y Inclinometer 2419 mV 2175 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on tip resistance.

CPT2310

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 234 mV 0 MPa
Sleeve 218 mV 218 mV 0 kPa
Pore Pressure 2 277 mV 312 mV 0.009 kPa
X-Y Inclinometer 2419 mV 2175 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on tip resistance.

CPT2310

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 234 mV 0 MPa
Sleeve 218 mV 218 mV 0 kPa
Pore Pressure 2 277 mV 312 mV 0.009 kPa
X-Y Inclinometer 2419 mV 2175 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on tip resistance.

CPT2310

EASTING :  0.000 m
NORTHING :  0.000 m
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CHECKED BY :  DW
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 234 mV 0 MPa
Sleeve 218 mV 218 mV 0 kPa
Pore Pressure 2 277 mV 312 mV 0.009 kPa
X-Y Inclinometer 2419 mV 2175 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on tip resistance.

CPT2310

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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8.10

9.00

9.25

Medium dense SAND to silty SAND (8)

Medium strength to high strength CLAY
(3)

Medium dense silty SAND to sandy SILT
(7)

High strength to very high strength silty
CLAY to CLAY (4)

Medium strength to high strength CLAY
(3)

Medium dense silty SAND to sandy SILT
(7)

Medium strength becoming low strength
CLAY (3)

Low strength to medium strength silty
CLAY to CLAY (4) with a layer of sand

Very high strength clayey SILT to silty
CLAY (5)

Medium strength to high strength CLAY
(3)

Medium dense becoming very dense
silty SAND to sandy SILT (7)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 238 mV 0.046 MPa
Sleeve 216 mV 219 mV 0.002 kPa
Pore Pressure 2 320 mV 358 mV 0.01 kPa
X-Y Inclinometer 1652 mV 1340 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2311

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 9.25 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 238 mV 0.046 MPa
Sleeve 216 mV 219 mV 0.002 kPa
Pore Pressure 2 320 mV 358 mV 0.01 kPa
X-Y Inclinometer 1652 mV 1340 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2311

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Terminated at 9.25 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 238 mV 0.046 MPa
Sleeve 216 mV 219 mV 0.002 kPa
Pore Pressure 2 320 mV 358 mV 0.01 kPa
X-Y Inclinometer 1652 mV 1340 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2311

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

G
ra

ph
ic

 L
og   bulk

Terminated at 9.25 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Very high strength sandy SILT to clayey
SILT (6) with a layer of sand

Medium strength to high strength CLAY
(3)

High strength silty CLAY to CLAY (4)

Medium strength to high strength CLAY
(3)

Very high strength sandy SILT to clayey
SILT (6) with layers of sand

High strength to very high strength silty
CLAY to CLAY (4) with a layer of sand

High strength becoming very high
strength CLAY (3)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 235 mV 0.012 MPa
Sleeve 215 mV 216 mV 0.001 kPa
Pore Pressure 2 278 mV 382 mV 0.028 kPa
X-Y Inclinometer 1889 mV 1979 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2312

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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12.30
12.47

Very high strength to extremely high
strength fine grained (11) (continued)

Very dense SAND to silty SAND (8)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 235 mV 0.012 MPa
Sleeve 215 mV 216 mV 0.001 kPa
Pore Pressure 2 278 mV 382 mV 0.028 kPa
X-Y Inclinometer 1889 mV 1979 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.2175
CALIBRATION DATE :  05/12/2022
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2312

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 12.47 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 235 mV 0.012 MPa
Sleeve 215 mV 216 mV 0.001 kPa
Pore Pressure 2 278 mV 382 mV 0.028 kPa
X-Y Inclinometer 1889 mV 1979 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  AC
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Newton Abbot
PROJECT No. :  1230268

CLIENT :  Sibelco
PROJECT :  Whitepit and Heathfield Tips

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  16/06/2023
PLOT DATE :  20/06/2023
METHOD :  ISO 22476-1:2022

Working with:

Remark:
Test refused on total pressure.

CPT2312

EASTING :  0.000 m
NORTHING :  0.000 m
ELEVATION :  0.000 m  OD
CHECKED BY :  DW
TERMINATION REASON :  Refusal

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)

Groundwater
Level

Dissipation Test

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)
4. Jamiolkowski et al. (2003)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Cone Resistance, qc (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 235 mV 0.012 MPa
Sleeve 215 mV 216 mV 0.001 kPa
Pore Pressure 2 278 mV 382 mV 0.028 kPa
X-Y Inclinometer 1889 mV 1979 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.2175
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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	1. Introduction
	1.1 Commission & Background
	1.1.1 Horizon Consulting Engineers Limited (Horizon) was commissioned by Sibelco UK Limited (Sibelco) to produce a Waste Recovery Plan (WRP) for the restoration of the Bovey Basin Ball Clay Workings, Kingsteignton, TQ12 3PR (“the Site”).
	1.1.2 The Site comprises quarries operated by Sibelco within the Bovey Basin and is used for the extraction, processing and supply of ball clay.
	1.1.3 The Site is split into two adjoining areas:
	 “The Central Area” (consisting of Southacre, Whitepit and John Acres Lane Quarries); and
	 “Denistone Broadway” (consisting of Denistone and Broadway Quarries).
	1.1.4 Planning permission for the Denistone Broadway area has been granted by Devon County Council (DCC) for the continued winning and working of permitted mineral reserves, associated development, and progressive restoration of the Site (DCC/4078/201...
	1.1.5 Sibelco is currently awaiting a decision on planning with respect to the Central Area (DCC/4344/2023). The proposed development includes an interim restoration strategy at the end of a 15-year period which aligns with the details and timescales ...
	1.1.6 This WRP looks to present evidence that importing and depositing waste soil, in order to complete the restoration works, would be classified as a recovery activity.
	1.1.7 This report has been prepared with reference to current Environment Agency (EA) guidance0F  to present the case that the proposed works meet the definition of recovery. It is acknowledged that planning permission would be required for the Enviro...
	1.1.8 Reference has also been made to Regulatory Guidance Note 13 (RGN131F ).  RGN132 has been withdrawn but is still considered to provide a useful framework for a WRP. This WRP explains how the waste will serve a ‘useful purpose’ and replace other m...

	1.2 Appropriately Qualified Person
	1.2.1 This WRP has been reviewed by Alex Large of Horizon Consulting Engineers Ltd. Alex is a Chartered Water & Environment Manager (C.WEM), a registered Specialist in Land Condition (SiLC) and is as a Fully Accredited SOBRA Risk Assessor on the Socie...


	2. Existing Conditions
	2.1 Site Location and Description
	2.1.1 The Central Area Quarries (Southacre, White Pit and John Acres Lane), Preston Manor Works and overburden tipping areas are shown on drawings in Appendix A with a drawing for the Denistone Broadway area in Appendix B.
	2.1.2 The Site is located to the north-west of Kingsteignton and is bound by:
	 The B3193 (now referred to as “Clay Pits Way”), Heathfield Landfill and Higher Sandygate to the east;
	 Kingsteignton to the south, the village of Preston is also located between the two areas (see Figure 2-1 below);
	 The River Teign with agricultural land beyond to the west; and
	 The River Teign with Clay Lane Quarry beyond to the north.
	2.1.3 A Site location map is provided as Figure 2-1 with the approximate boundary of the “Central Area” shown in purple and "Denistone Broadway” in blue. The two areas are bisected by a road running north-west to south-west which provides access for t...
	2.1.4 British Geological Survey records indicate that the Site is underlain by bedrock geology of the Bovey Formation defined as “kaolinitic clays, sandy and silty clays, silts, lignites and sands”. Superficial alluvium deposits are mapped along the w...
	2.1.5 The Site is not located in a Groundwater Source Protection Zone (SPZ) as classified by the EA. The Bovey Formation and Alluvium are defined as a Secondary A Aquifers.
	2.1.6 A detailed summary of the active groundwater abstractions and discharge consents licensed to Sibelco are included in Appendix C. The majority of the abstractions relate to using submersible pumps to dewater the quarry. In addition, Sibelco also ...
	2.1.7 A single statutory designated site of nature conservation value occurs within the Site. The Southacre Clay Pits Site of Special Scientific Interest (SSSI) is located in the west of the Site and is designated for its geological interest. The SSSI...
	2.1.8 No further statutory sites occur within the Site although the Brock’s Farm and Stover Country Park SSSIs are present within 2 km.
	2.1.9 Five non-statutory designated sites are located within the Site: Abbrook Pond and Woodland County Wildlife Site (CWS); Bovey/Teign Confluence CWS; John Acres Strip potential County Wildlife Site (pCWS); Ugbrooke Stream Meadow pCWS; and Lappathor...

	2.2 Extraction, Processing and By-Products
	2.2.1 Due to the wide variation of clay characteristics within the complex geology and technical aspects of the final products produced, it is essential that multiple working areas are simultaneously available. This has to be achieved in the short, me...
	2.2.2 At the current rate of extraction, the permitted mineral reserve has a life of around 100 years. Given the long-term nature of the mineral reserve, the consolidated planning applications provide a comprehensive scheme of working for the quarries
	 Denistone Broadway: development would be undertaken over a period of 60 years; the first 45 years comprising mineral extraction, mineral by-product tipping, the re-alignment of the Ugbrooke Stream and progressive restoration operations. The remainin...
	 Central Area: development over the next 15 years in three phases, each comprising five years, including the phased restoration of Rixey Park, Whitepit and Heathfield tips. The planning application includes an interim restoration strategy at the end ...
	2.2.3 A natural by-product of the extraction activities is overburden and non-product material. Whilst the appropriate blending of materials seeks to minimise the amount of material wastage, due to the sedimentary nature of the deposit, some materials...


	3. Purpose of the Work
	3.1 Historical Planning Permissions
	3.1.1 In 1999, a ROMP (“Review of Old Mineral Permissions”) was issued for the Bovey Basin area. The ROMP (Ref: 99/2080/01/DCC) amalgamated the historic permissions across the area into one overarching permission with modernised planning conditions an...
	3.1.2 Relevant historical planning permissions for the Central Area which were incorporated into the ROMP are shown on the plan included in Appendix A and are summarised in the table below:
	3.1.3 With respect to Denistone Broadway, the relevant planning permissions which were incorporated into the ROMP are summarised in the table below:

	3.2 Consolidated Planning Permissions
	3.2.1 Due to the complex arrangements of the historical operational areas and associated conditions, it was agreed between DCC and Sibelco to submit consolidating planning applications re-defining these operational areas to what is now known as the Ce...
	3.2.2 The consolidated planning applications define detailed mineral extraction and tipping strategies for the long term. At the current rate of extraction the permitted mineral reserve has a life of around 100 years for the Central Area and 60 years ...
	3.2.3 Further details relating to the planning permission for Denistone Broadway and the planning application for the Central Area are detailed within the Planning Statements . Relevant drawings from the planning applications are included in Appendix ...
	 Site Location and Layout Plan;
	 Extant Planning Permission Boundary Plan; and
	 Restoration Plans.

	3.3 Restoration Proposals – Central Area
	3.3.1 A restoration plan (Wardell Armstrong Drawing ST18876-035) is included in Appendix A. The Site will be progressively restored as work advances within each Phase. Drawings ST8776-032 to 034 (Appendix A) highlight the progressive restoration durin...
	3.3.2 The proposed landscape masterplan submitted with the 2023 planning application reflects the principles governing the approved restoration plan within the 2012 B3193 Realignment ES Addendum (11/00371/DCC).  Changes in the ecological baseline and ...
	3.3.3 Final restoration of the Site is anticipated to be complete in approximately 100 years’ time and due to this passage of time, it was not considered appropriate to provide a final restoration plan for the Site as part of the planning application....

	3.4 Restoration Proposals – Denistone Broadway
	3.4.1 The approved restoration plan (The Environment Partnership Drawing D8339.001) is included in Appendix B. Infilling, to create the final landform, is anticipated to be undertaken over 15 years upon cessation of extraction operations.
	3.4.2 The restoration landform within the Denistone Quarry part of the Site is largely unchanged from that previously consented, and restores the previous levels within the north-western part of the quarry. Within Broadway Quarry, a more characteristi...
	3.4.3 The field pattern will be similar to that historically present in the Denistone Quarry area, and the woodland will replace that lost through the progression of the mineral extraction through the Ugbrooke corridor and at Fishwick Tip, by being co...
	3.4.4 Other characteristic and valued habitats will also be given prominence through the restoration scheme and areas of water bodies retained to at least match the baseline situation.
	3.4.5 Post-restoration, there will be an overall improvement over the consented scheme through a lower-lying landform that has more gradual undulation and resemblance to the characteristics of the landscape character type and proximity to the River Te...

	3.5 Need for Material
	3.5.1 As previously mentioned in Section 2.2.3, restoration cannot be completed using exclusively site-won materials. By-product material can be used to produce the general shape of the restored landform, however to complete the restoration and encour...
	3.5.2 The by-product material would not meet the specification for what is typically used for land regeneration (grassland and woodland) both in terms of its physical nature and nutrient composition noting that ball clay has a high plasticity material...
	3.5.3 Sibelco has learnt from previous experience the importance of establishing a subsoil and topsoil profile for woodland and grassland regeneration in other areas of quarry workings. For example, they have learnt from the B3193 scheme and associate...
	3.5.4 The importation of subsoil and topsoil and subsequent restored habitats will also provide a beneficial mitigation with respect to the risk of flooding. The current exposed geology of the quarries (predominantly clay) is relatively impermeable an...


	4. The Recovery Tests
	4.1 Recovery v Disposal
	4.1.1 Based on current Environment Agency recovery guidance1 there are three main ways to show evidence that waste is being used in-place of non-waste:
	 obligations to do work;
	 funding to use non-waste; and/or
	 financial gain by using non-waste materials.
	4.1.2 The remainder of this Section of the report looks to present evidence to demonstrate that the waste recovery tests are met for this project.  The evidence presented shows:
	 that the waste is suitable for the intended purpose and will not cause pollution;
	 how the work will be carried out and completed; and
	 that quality standards will be met.

	4.2 Planning Permissions and Conditions – Specific Obligation
	4.2.1 The principal that there is an obligation to undertake restoration works at the Site has been established through a series of historical planning permissions at the Site. For example, when considering the historical planning permissions outlined...

	4.3 ROMP 99/2080/01/9DCC
	4.3.1 The requirement for restoration as per the original Planning Permissions is then re-established in the ROMP.  In particular:

	4.4 Rixey Park Tip (08/04411/DCC)
	4.4.1 This planning application was granted in 2008 and allowed for the extension to Rixey Park Tip to a revised height to accommodate additional required tipping capacity, the permission also facilitated a long-term landscape and restoration strategy...
	4.4.2 Condition 1 requires the development and restoration of Rixey Park Tip to be completed by 31 March 2029. Rixey Park Tip is also included within the boundary of the Site as the approved tipping contours and restoration proposals have changed over...

	4.5 Realignment of the B3193 (11/00371/DCC)
	4.5.1 This planning application was granted in 2012 and included the realignment of the B3193 as well as a detailed long-term tipping strategy for the Rixey Park, Whitepit and Heathfield Tips within the Central Area, bridging the landform between Whit...
	4.5.2 Condition 16 of the planning permission requires tipping to cease and the tips to be fully restored no later than 22 February 2042 in accordance with the approved long-term tipping strategy and restoration plan. The approved tipping strategy all...
	4.5.3 The consolidated application (ref DCC/4344/2023) provides details with regards to the schemes of working for the extraction of mineral within the Central Area, specifically John Acres Quarry, Whitepit Quarry and Southacre Quarry) over the next 1...

	4.6 Quantity of Waste to be Used
	4.6.1 From the restoration plans provided in Appendix A & B, a total area for each habitat had been estimated as shown in the table below. Areas include all proposed habitats with the exception of heathland which would likely be created without import...
	4.6.2 Within the approved Environmental Statement for the Denistone Broadway planning permission, there is a specific requirement within the planning permission to have 0.2  m thicknesses of topsoil and a completed restoration profile of at least 1 m ...

	4.7 Alternatives Considered
	4.7.1 An alternative option would be to just use by-product waste from the quarrying process to restore the Site however as previously discussed, this material would not be suitable in completing the restoration plan.
	4.7.2 The required volumes could be achieved using an inert landfill permit however this would be in contravention to DCC’s waste plan and would involve unnecessary additional engineering works if given an obligation to do the works has been identified.

	4.8 Meeting Quality Standards
	4.8.1 Only waste soils conforming to European Waste Code 17-05-04 - Soil and stones including chalk other than those mentioned in 17-05-03 are proposed for this recovery activity.
	4.8.2 The 17-05-04 material imported will be limited to suitable soils for this project as defined within the site-specific Waste Acceptance Procedures (WAP), taking into account risks to human health and controlled waters.


	5. Additional Information
	5.1 Waste Acceptance Procedures
	5.1.1 Material will be brought to site and checked in accordance with strict WAP.
	5.1.2 The works will also be undertaken in accordance with MAFF’s Good Practice Guide for Soils4F  and DEFRA’s Construction Code of Practice for the Sustainable Use of Soils on Construction Sites5F . The aim is to adopt appropriate management techniqu...
	5.1.3 In conclusion it is considered that following the management plan and techniques proposed will allow the planned restoration to be completed to an appropriate standard.

	5.2 Need for Engineering Work
	5.2.1 From a geotechnical perspective, the material brought into the Site will need to be placed and lightly compacted. Assuming material is imported from local sites comprising a mixture of materials such as clays, sands and gravel it is considered t...
	5.2.2 Material placement will be managed by Sibelco in accordance with the planned profiles.
	5.2.3 Where possible soils will be placed directly, however should they be temporarily stockpiled, these stockpiles will be managed to maintain material quality. This includes placement on firm ground, with the shape and height designed to maintain co...


	6. Summary & Conclusions
	6.1.1 Details of the proposed importation of subsoil and topsoil for the purpose of restoration have been set out in this document, with specific reference to the criteria provided within the Environment Agency’s guidance on waste recovery. It is cons...
	6.1.2 The Site is split into two adjoining areas: “The Central Area” (consisting of Southacre, Whitepit and John Acres Lane Quarries; and “Denistone Broadway” (consisting of Denistone and Broadway Quarries).
	6.1.3 Planning permission for Broadway Denistone area has been granted by Devon County Council (DCC) for the continued winning and working of permitted mineral reserves, associated development, and progressive restoration of the Site (DCC/4078/2018). ...
	6.1.4 Restoration cannot be completed exclusively from by-product materials and overburden. Additional material will be required to meet the required restoration levels and provide a suitable substrate for the establishment of new habitats.
	6.1.5 The by-product material from Sibelco’s quarry operations does not meet the specification for what is typically used for land regeneration (grassland and woodland) both in terms of its physical nature and nutrient composition noting that ball cla...
	6.1.6 Given this, a depth of 30 cm of topsoil and 90 cm of imported subsoil has been allowed for. Taking into account best practice guidance3,4 and Sibelco’s previous experiences, these thicknesses should be sufficient in completing the approved resto...
	6.1.7 The importation of subsoil and topsoil and subsequent restored habitats will also provide a beneficial mitigation with respect to the risk of flooding. The current exposed geology of the quarries (predominantly clay) is relatively impermeable an...
	6.1.8 The principal that there is an obligation to undertake restoration works at the Site has been established through a series of historical planning permissions at the Site. For example, when considering the historical planning permission, a requir...
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	1. Introduction
	1.1 Commission & Background
	1.1.1 Horizon Consulting Engineers Limited (Horizon) was commissioned by Sibelco UK Limited (Sibelco) to produce a Waste Recovery Plan (WRP) for the restoration of the Bovey Basin Ball Clay Workings, Kingsteignton, TQ12 3PR (“the Site”).
	1.1.2 The Site comprises quarries operated by Sibelco within the Bovey Basin and is used for the extraction, processing and supply of ball clay.
	1.1.3 The Site is split into two adjoining areas:
	 “The Central Area” (consisting of Southacre, Whitepit and John Acres Lane Quarries); and
	 “Denistone Broadway” (consisting of Denistone and Broadway Quarries).
	1.1.4 Planning permission for the Denistone Broadway area has been granted by Devon County Council (DCC) for the continued winning and working of permitted mineral reserves, associated development, and progressive restoration of the Site (DCC/4078/201...
	1.1.5 Sibelco is currently awaiting a decision on planning with respect to the Central Area (DCC/4344/2023). This Planning Permission includes an interim restoration strategy at the end of a 15-year period which aligns with the details and timescales ...
	1.1.6 This WRP looks to present evidence that importing and depositing waste soil, in order to complete the restoration works, would be classified as a recovery activity.
	1.1.7 This report has been prepared with reference to current Environment Agency (EA) guidance0F  to present the case that the proposed works meet the definition of recovery. It is acknowledged that planning permission would be required for the Enviro...
	1.1.8 Reference has also been made to Regulatory Guidance Note 13 (RGN131F ).  RGN132 has been withdrawn but is still considered to provide a useful framework for a WRP. This WRP explains how the waste will serve a ‘useful purpose’ and replace other m...

	1.2 Appropriately Qualified Person
	1.2.1 This WRP has been reviewed by Alex Large of Horizon Consulting Engineers Ltd. Alex is a Chartered Water & Environment Manager (C.WEM), a registered Specialist in Land Condition (SiLC) and is as a Fully Accredited SOBRA Risk Assessor on the Socie...


	2. Existing Conditions
	2.1 Site Location and Description
	2.1.1 The Central Area Quarries (Southacre, White Pit and John Acres Lane), Preston Manor Works and overburden tipping areas are shown on drawings in Appendix A with a drawing for the Denistone Broadway area in Appendix B.
	2.1.2 The Site is located to the north-west of Kingsteignton and is bound by:
	 The B3193 (now referred to as “Clay Pits Way”), Heathfield Landfill and Higher Sandygate to the east;
	 Kingsteignton to the south, the village of Preston is also located between the two areas (see Figure 2-1 below);
	 The River Teign with agricultural land beyond to the west; and
	 The River Teign with Clay Lane Quarry beyond to the north.
	2.1.3 A Site location map is provided as Figure 2-1 with the approximate boundary of the “Central Area” shown in purple and "Denistone Broadway” in blue. The two areas are bisected by a road running north-west to south-west which provides access for t...
	2.1.4 British Geological Survey records indicate that the Site is underlain by bedrock geology of the Bovey Formation defined as “kaolinitic clays, sandy and silty clays, silts, lignites and sands”. Superficial alluvium deposits are mapped along the w...
	2.1.5 The Site is not located in a Groundwater Source Protection Zone (SPZ) as classified by the EA. The Bovey Formation and Alluvium are defined as a Secondary A Aquifers.
	2.1.6 The Site currently has two active groundwater abstraction licences (relating to dewatering and quarry processes), with discharge of the abstracted water to the River Teign and Ugbrooke Stream. There are seven active and permitted discharges with...
	2.1.7 A single statutory designated site of nature conservation value occurs within the Site. The Southacre Clay Pits Site of Special Scientific Interest (SSSI) is located in the west of the Site and is designated for its geological interest. It is no...
	2.1.8 No further statutory sites occur within the Site although the Brock’s Farm and Stover Country Park SSSIs are present within 2 km.
	2.1.9 Five non-statutory designated sites are located within the Site: Abbrook Pond and Woodland County Wildlife Site (CWS); Bovey/Teign Confluence CWS; John Acres Strip potential County Wildlife Site (pCWS); Ugbrooke Stream Meadow pCWS; and Lappathor...

	2.2 Extraction, Processing and By-Products
	2.2.1 Due to the wide variation of clay characteristics within the complex geology and technical aspects of the final products produced, it is essential that multiple working areas are simultaneously available. This has to be achieved in the short, me...
	2.2.2 At the current rate of extraction, the permitted mineral reserve has a life of around 100 years. Given the long-term nature of the mineral reserve, the consolidated planning applications provide a comprehensive scheme of working for the quarries
	 Denistone Broadway: development would be undertaken over a period of 60 years; the first 45 years comprising mineral extraction, mineral by-product tipping, the re-alignment of the Ugbrooke Stream and progressive restoration operations. The remainin...
	 Central Area: development over the next 15 years in three phases, each comprising five years, including the phased restoration of Rixey Park, Whitepit and Heathfield tips. The planning application includes an interim restoration strategy at the end ...
	2.2.3 A natural by-product of the extraction activities is overburden and non-product material. Whilst the appropriate blending of materials seeks to minimise the amount of material wastage, due to the sedimentary nature of the deposit, some materials...


	3. Purpose of the Work
	3.1 Historical Planning Permissions
	3.1.1 In 1999, a ROMP (“Review of Old Mineral Permissions”) was issued for the Bovey Basin area. The ROMP (Ref: 99/2080/01/DCC) amalgamated the historic permissions across the area into one overarching permission with modernised planning conditions an...
	3.1.2 Relevant historical planning permissions for the Central Area which were incorporated into the ROMP are shown on the plan included in Appendix A and are summarised in the table below:
	3.1.3 With respect to Denistone Broadway, the relevant planning permissions which were incorporated into the ROMP are summarised in the table below:

	3.2 Consolidated Planning Permissions
	3.2.1 Due to the complex arrangements of the historical operational areas and associated conditions, it was agreed between DCC and Sibelco to submit consolidating planning applications re-defining these operational areas to what is now known as the Ce...
	3.2.2 The consolidated planning applications define detailed mineral extraction and tipping strategies for the long term. At the current rate of extraction the permitted mineral reserve has a life of around 100 years for the Central Area and 60 years ...
	3.2.3 Further details relating to the planning permission for Denistone Broadway and the planning application for the Central Area are detailed within the Planning Statements . Relevant drawings from the planning applications are included in Appendix ...
	 Site Location and Layout Plan;
	 Extant Planning Permission Boundary Plan; and
	 Restoration Plans.

	3.3 Restoration Proposals – Central Area
	3.3.1 A restoration plan (Wardell Armstrong Drawing ST18876-035) is included in Appendix A. The Site will be progressively restored as work advances within each Phase. Drawings ST8776-032 to 034 (Appendix A) highlight the progressive restoration durin...
	3.3.2 The proposed landscape masterplan submitted with the 2023 planning application reflects the principles governing the approved restoration plan within the 2012 B3193 Realignment ES Addendum (11/00371/DCC).  Changes in the ecological baseline and ...
	3.3.3 Final restoration of the Site is anticipated to be complete in approximately 100 years’ time and due to this passage of time, it was not considered appropriate to provide a final restoration plan for the Site as part of the planning application....

	3.4 Restoration Proposals – Denistone Broadway
	3.4.1 The approved restoration plan (The Environment Partnership Drawing D8339.001) is included in Appendix B. Infilling, to create the final landform, is anticipated to be undertaken over 15 years upon cessation of extraction operations.
	3.4.2 The restoration landform within the Denistone Quarry part of the Site is largely unchanged from that previously consented, and restores the previous levels within the north-western part of the quarry. Within Broadway Quarry, a more characteristi...
	3.4.3 The field pattern will be similar to that historically present in the Denistone Quarry area, and the woodland will replace that lost through the progression of the mineral extraction through the Ugbrooke corridor and at Fishwick Tip, by being co...
	3.4.4 Other characteristic and valued habitats will also be given prominence through the restoration scheme and areas of water bodies retained to at least match the baseline situation.
	3.4.5 Post-restoration, there will be an overall improvement over the consented scheme through a lower-lying landform that has more gradual undulation and resemblance to the characteristics of the landscape character type and proximity to the River Te...

	3.5 Need for Material
	3.5.1 As previously mentioned in Section 2.2.3, restoration cannot be completed using exclusively site-won materials. By-product material can be used to produce the general shape of the restored landform, however to complete the restoration and encour...
	3.5.2 The by-product material would not meet the specification for what is typically used for land regeneration (grassland and woodland) both in terms of its physical nature and nutrient composition noting that ball clay has a high plasticity material...
	3.5.3 Sibelco has learnt from previous experience the importance of establishing a subsoil and topsoil profile for woodland and grassland regeneration in other areas of quarry workings. For example, they have learnt from the B3193 scheme and associate...
	3.5.4 The importation of subsoil and topsoil and subsequent restored habitats will also provide a beneficial mitigation with respect to the risk of flooding. The current exposed geology of the quarries (predominantly clay) is relatively impermeable an...


	4. The Recovery Tests
	4.1 Recovery v Disposal
	4.1.1 Based on current Environment Agency recovery guidance1 there are three main ways to show evidence that waste is being used in-place of non-waste:
	 obligations to do work;
	 funding to use non-waste; and/or
	 financial gain by using non-waste materials.
	4.1.2 The remainder of this Section of the report looks to present evidence to demonstrate that the waste recovery tests are met for this project.  The evidence presented shows:
	 that the waste is suitable for the intended purpose and will not cause pollution;
	 how the work will be carried out and completed; and
	 that quality standards will be met.

	4.2 Planning Permissions and Conditions – Specific Obligation
	4.2.1 The principal that there is an obligation to undertake restoration works at the Site has been established through a series of historical planning permissions at the Site. For example, when considering the historical planning permissions outlined...

	4.3 ROMP 99/2080/01/9DCC
	4.3.1 The requirement for restoration as per the original Planning Permissions is then re-established in the ROMP.  In particular:

	4.4 Rixey Park Tip (08/04411/DCC)
	4.4.1 This planning application was granted in 2008 and allowed for the extension to Rixey Park Tip to a revised height to accommodate additional required tipping capacity, the permission also facilitated a long-term landscape and restoration strategy...
	4.4.2 Condition 1 requires the development and restoration of Rixey Park Tip to be completed by 31 March 2029. Rixey Park Tip is also included within the boundary of the Site as the approved tipping contours and restoration proposals have changed over...

	4.5 Realignment of the B3193 (11/00371/DCC)
	4.5.1 This planning application was granted in 2012 and included the realignment of the B3193 as well as a detailed long-term tipping strategy for the Rixey Park, Whitepit and Heathfield Tips within the Central Area, bridging the landform between Whit...
	4.5.2 Condition 16 of the planning permission requires tipping to cease and the tips to be fully restored no later than 22 February 2042 in accordance with the approved long-term tipping strategy and restoration plan. The approved tipping strategy all...
	4.5.3 The consolidated application (ref DCC/4344/2023) provides details with regards to the schemes of working for the extraction of mineral within the Central Area, specifically John Acres Quarry, Whitepit Quarry and Southacre Quarry) over the next 1...

	4.6 Quantity of Waste to be Used
	4.6.1 From the restoration plans provided in Appendix A & B, a total area for each habitat had been estimated as shown in the table below. Areas include all proposed habitats with the exception of heathland which would likely be created without import...
	4.6.2 Within the approved Environmental Statement for the Denistone Broadway planning permission, There is a specific requirement within the planning permission to have 0.2  m thicknesses of topsoil and a completed restoration profile of at least 1 m ...

	4.7 Alternatives Considered
	4.7.1 An alternative option would be to just use by-product waste from the quarrying process to restore the Site however as previously discussed, this material would not be suitable in completing the restoration plan.
	4.7.2 The required volumes could be achieved using an inert landfill permit however this would be in contravention to DCC’s waste plan and would involve unnecessary additional engineering works if given an obligation to do the works has been identified.

	4.8 Meeting Quality Standards
	4.8.1 Only waste soils conforming to European Waste Code 17-05-04 - Soil and stones including chalk other than those mentioned in 17-05-03 are proposed for this recovery activity.
	4.8.2 The 17-05-04 material imported will be limited to suitable soils for this project as defined within the site-specific Waste Acceptance Procedures (WAP), taking into account risks to human health and controlled waters.


	5. Additional Information
	5.1 Waste Acceptance Procedures
	5.1.1 Material will be brought to site and checked in accordance with strict WAP.
	5.1.2 The works will also be undertaken in accordance with MAFF’s Good Practice Guide for Soils4F  and DEFRA’s Construction Code of Practice for the Sustainable Use of Soils on Construction Sites5F . The aim is to adopt appropriate management techniqu...
	5.1.3 In conclusion it is considered that following the management plan and techniques proposed will allow the planned restoration to be completed to an appropriate standard.

	5.2 Need for Engineering Work
	5.2.1 From a geotechnical perspective, the material brought into the Site will need to be placed and lightly compacted. Assuming material is imported from local sites comprising a mixture of materials such as clays, sands and gravel it is considered t...
	5.2.2 Material placement will be managed by Sibelco in accordance with the planned profiles.
	5.2.3 Where possible soils will be placed directly, however should they be temporarily stockpiled, these stockpiles will be managed to maintain material quality. This includes placement on firm ground, with the shape and height designed to maintain co...


	6. Summary & Conclusions
	6.1.1 Details of the proposed importation of subsoil and topsoil for the purpose of restoration have been set out in this document, with specific reference to the criteria provided within the Environment Agency’s guidance on waste recovery. It is cons...
	6.1.2 The Site is split into two adjoining areas: “The Central Area” (consisting of Southacre, Whitepit and John Acres Lane Quarries; and “Denistone Broadway” (consisting of Denistone and Broadway Quarries).
	6.1.3 Planning permission for Broadway Denistone area has been granted by Devon County Council (DCC) for the continued winning and working of permitted mineral reserves, associated development, and progressive restoration of the Site (DCC/4078/2018). ...
	6.1.4 Restoration cannot be completed exclusively from by-product materials and overburden. Additional material will be required to meet the required restoration levels and provide a suitable substrate for the establishment of new habitats.
	6.1.5 The by-product material from Sibelco’s quarry operations does not meet the specification for what is typically used for land regeneration (grassland and woodland) both in terms of its physical nature and nutrient composition noting that ball cla...
	6.1.6 Given this, a depth of 30 cm of topsoil and 90 cm of imported subsoil has been allowed for. Taking into account best practice guidance3,4 and Sibelco’s previous experiences, these thicknesses should be sufficient in completing the approved resto...
	6.1.7 The importation of subsoil and topsoil and subsequent restored habitats will also provide a beneficial mitigation with respect to the risk of flooding. The current exposed geology of the quarries (predominantly clay) is relatively impermeable an...
	6.1.8 The principal that there is an obligation to undertake restoration works at the Site has been established through a series of historical planning permissions at the Site. For example, when considering the historical planning permission, a requir...




