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INTRODUCTION

South Holland District Council proposes to redevelop the site of ten detached
bungalows, with a scheme of up to thirty-five houses along the east side of Small Drove,
Weston. Details of the proposed residential development were not available at the time of this
investigation although it was understood that the houses would have wall loads in the order of
30-40kN/m, and could apply uniform distributed loads of 25-27kN/m” on raft foundations.

A site investigation report (reference C14022) produced by Ground Engineering
Limited on behalf of South Holland District Council in March 2017 discussed the underlying
ground conditions in relation to the proposed development, and included a phase I desk study
and a contamination risk assessment. The investigation found a thick succession of very soft and
organic soils. A supplementary ground investigation was commissioned to provide information
on deeper ground conditions and provide comments on these in relation to both shallow and
piled foundation schemes. This report includes data from the latest phase of investigation

together with updated comments on foundation design and construction.



LOCATION. TOPOGRAPHY AND GEOLOGY OF THE SITE

The site is located on the eastern side of Small Drove, and immediately south of
its junction with Delgate Avenue, in the village of Weston, approximately 4km east of Spalding.
The site lies 250m south of 5t. Mary’s Church and is opposite Weston St. Mary Primary School.
The site is centred at National Grid Reference TF 2927 2482,

The rectangular site has a 150m long frontage along the east side of Small Drove
and extends for 55m to the east along Delgate Avenue, which forms the north-eastern limit of
the site. The site is bounded by open arable fields to the south and east. The far south-western
end of the site is defined by a drainage ditch, with Kierdan Cottage beyond.

At the time of the investigation the site was occupied by ten brick bungalows,
their associated gardens and open grassed or cultivated areas. The existing properties were
separated from Small Drove by a strip of grassed land, and were accessed by three concrete and
asphalt paths. The southern end of the site was occupied by a gravel surfaced car parking area
and a corrugated metal roofed timber garage.

At the time of the investigation, the site was largely devoid of trees and
vegetation, with the exception of a row of pollarded Cypress trees in the central eastern part of
the site. The northern end of the site was bordered by a Privet hedge. A row of pollarded
mature Lime trees stood within the verge of the neighbouring Delgate Avenue, about 2m north
of the site. Similarly mature Ash trees stood on the opposite verge of Small Drove, about 10m
from the site towards the southern and northern ends of the site. Several unidentified immature
trees, a Pine and Apple tree grew within the far north-eastern corner of the site.

The site is located on level ground in an area of reclaimed Fenland, standing at
about 3.0mOD. The drainage ditches to the south and east of the site, drain 250m south-
gastwards into the southward flowing Delgate Drain.

Foul sewers comprising 150mm diameter vitreous clay pipes, cross the central
gastern and northern parts of the site, and are routed to the neighbouring pumping station to the

gast of the site. These sewers cross the site at invert depths between 1.3m alongside Small
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Drove, deepening to an invert depth of around 2.7m at the junction of the two sewers close to
the eastern site boundary, within the northern half of the site.

The geological map for the area, sheet 144 (1992) at 1:50,000 scale, shows the
site and surrounding area to be covered by the extensive superficial deposits of the Terrington
Beds (more recently renamed Tidal Flat Deposits). The site is shown 400m south of the limit of
reclamation in 1000AD, indicating the land of the village of Weston was reclaimed by then. The
Tidal Flat Deposits are indicated to rest on the solid geology of the West Walton Formation.

Previous work in the vicinity has found the sofi, becoming very soft and organic,
Tidal Flat Deposits to extend to about 10m depth where an interbedded succession of very loose
fine sand, soft and firm organic clays was found to about 15m depth, below which was medium
dense to dense Marine Sand and Gravel. The underlying solid geology was not found within

17m depth.
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SITE WORK

Three cable percussive boreholes (BHI1 to BH3) were sunk on the site between
13" December 2017 and 8" January 2018. The borehole positions are shown on the exploratory
hole location plan at the rear of the report.

Public utility service drawings were consulted prior to determining the
exploratory hole positions. A scan was made at each position using a CAT (Cable Avoidance
Tool) to check for the absence of detectable buried services that may otherwise have been
damaged by the investigation. Prior to boring, an inspection pit was hand excavated to 1.20m at
each borehole position in order to confirm the absence of any buried services.

The boreholes were sunk to depths of 20.00m and 22.00m by a standard cable
percussive boring rig using weighted clayeutter and shell boring tools working within 150mm
diameter steel casing.

Representative small disturbed (D) and bulk (B) samples of soil were taken from
the boring tools at regular intervals throughout the depth of the boreholes. Undisturbed (U)
samples 100mm in diameter were taken mn clay at regular mtervals. The ends of the samples
were sealed to mantain them in as representative condition as possible during transit to the
laboratory. Samples of groundwater (W) were taken when sufficient water had entered the
boreholes.

Standard penetration tests, with either spht spoon (S) or sohd cone (C)
attachment, were undertaken in clay or coarse-grained strata in order to give an indication of the
in-situ relative density of the material. The test was made by the 50mm diameter tool mto the
soil at the base of the borehole by means of an automatic trip hammer weighing 63.50kg falling
freely through 760mm. The penetration resistance was determined as the number of blows
required to drive the tool the final 300mm of a total penetration of 450mm nto the soil ahead of
the borehole. The SPT *N’ values presented on the borehole records, have been tabulated in

Table 1 to the rear of the borehole records, and have been plotted against depth in Figure 1.
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The borehole records give the descriptions and depths of the various strata
encountered, details of all samples taken, in-situ testing, and the groundwater conditions
observed during boring and on completion. The ground levels of each borehole have been
related to Ordnance Datum (O.D.) by interpolation from a topographic survey drawing provided

by the client.
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LABORATORY WORK

The samples were inspected in the laboratory and assessments of the soil
characteristics have been taken into account during preparation of the borehole records. The soil
descriptions have been made in accordance with BS5930:2015 and laboratory testing in
accordance with BS1377:1990 & 2016.

The particle size distributions of selected samples of sand were obtamed by wet
sieve analysis. The clay and silt fraction for selected samples were determined by sedimentation
using a pipette. Results of these tests are given as particle size distribution curves.

Selected samples of soil and groundwater were analysed to determine the
concentration of soluble sulphates. The pH values were also determined.

Test specimens were prepared at full diameter from selected undisturbed samples.
Immediate undrained triaxial compression tests were undertaken on the samples under a single
cell pressure. The values of apparent cohesion have been plotted against depth, together with
the hand shear vane test results and triaxial results from the previous mvestigation (C14022) in
Figure 2.

An indication of the settlement characteristics of selected samples of clay was
obtained from the consolidation apparatus or oedometer. The test was performed on specimens
approximately 19mm thick, contained in steel rings. Each specimen was saturated and the
swelling pressure balanced prior to applying a constant load with drainage allowed at both ends.
When primary compression was complete, the load was increased and this repeated for three
increments of load. The sample was then unloaded. The rate and total amount of consolidation
were continually monitored using a computer controlled E.L.E. Datasystem 7 Unit.  The results
were plotted and analysed by the computer for each mcrement of load to obtain the coefficients
of compressibility (m,), and of consolidation (c,), which govern the amount and rate of

settlement respectively.
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GROUND CONDITIONS

The ground conditions encountered by both phases of investigation have been
plotted as soil profiles in Figure 3 (shallow ground conditions) and Figure 4 (deep ground
conditions). The deep boreholes confirmed the previously encountered ground conditions, with
a surface layer of made ground or topsoil resting on the anticipated soft and very soft Tidal Flat
Deposits. A very thick succession of very soft organic clays and very loose clayey, slightly
organic fine sand extended to between 14.30m and 14.80m depth where a layer of Marine Sand
and Gravel was encountered. At 16.80m to 17.30m the boreholes entered stiff and very stiff
glacial Till, which was proved to extend to at least the base of each borehole and to at least

22.00m below ground level.

Made Ground & Topsoil
A surface layer of made ground was found at positions BH2, BH3, W51, WS35,

WS6, W57, WS and WS10, to depths generally between 0.40m (W51, WS7 and W510) and
0.90m (BH3 and WS5) across most of the site, thickening locally to 1.55m (WS8) where a
historical infilled drainage ditch was located beneath the northern part of the site.

The surface made ground layers were typically soft or firm, friable, dark brown
and brown, slightly sandy, slightly gravelly, silt or clay fill and contained gravel of flint,
limestone, asphalt, brick, pottery, textile, clinker, coal and ash fragments.

The thickest made ground was encountered in WS, and was positioned on the
line of a former drainage ditch beneath the northern part of the site. Below 0.90m depth, this
made ground was a very soft, grey, brown, and orange brown mottled, slightly gravelly, silty,
organic clay. This fill extended to 1.55m depth and contained fragments of wood, brick, ash and
shell fragments.

A surface layer of topsoil was found at the remaining positions of BHI, WS2,
WS3, W54 and WS9. This was a soft, dark brown, slightly sandy, slightly gravelly, clayey silt or

silty clay, and reached depths of 0.30m and 0.40m.
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Tidal Flat Deposits

The Tidal Flat Deposits were encountered beneath the surface layers of made
ground or topsoil at depths between 0.30m and 1.55m. Across the southern part of the site these
deposits were initially a very loose or loose, brown, orange brown and grey mottled, slightly
clayey, sandy silt, representing ‘roddons’ or silt-filled creeks, and thickened south-westwards
from 0.40m in WS7, to 2.30m in WS1. The sand within this deposit was predominantly fine
grained.

Beneath the surface made ground and topsoil across the northern part of the site,
and beneath the thin layer of sandy silt in BH1 and W57, an initially firm or soft, brown, orange
brown and grey mottled, slightly sandy, silty clay was present. This clay contained occasional
seams and layers of fine sandy silt. The clay was typically initially firm where present at shallow
depths, becoming soft below about 0.80m to 1.55m depth, and very soft below 1.80m depth.
This soft clay was locally present beneath the near-surface sandy silt in BH1, WS2, W53, W54
and WS7.

At depths between 1.80m and 3.00m the boreholes entered a very soft, grey, dark
grey, brown and black mottled, silty, organic clay. This very soft, organic clay extended to at
least the base of the window sampled boreholes, and was found to between 10.20m and 10.50m
in the deep boreholes, where a very loose, grey and brown, clayey, very silty, fine sand was met.
This fine sand was slightly organic, contained occasional shells, and was found to be between
2.60m and 3.00m thick. The base of this fine sand in BH3 was marked by a large piece of wood,
suspected to be a tree trunk, at 12.80m depth.

The base of the Tidal Flat Deposits was represented by a basal 1.10m to 1.60m
thick layer of very soft or very loose, grey, dark grey and brown layer comprising slightly sandy,
locally slightly gravelly clay or slightly gravelly, very clayey sand. These deposits contained
angular to rounded flint and marine shells. The base of the Tidal Flat Deposits was found at

depths between 14.30m and 14.80m beneath the site (-11.35mOD to -11.65mOD).
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Marine Sand & Gravel

Marine Sand and Gravel was encountered beneath the Tidal Flat Deposits at
14.30m, 14.60m and 14.80m depth (-11.35mOD to -11.65mOD). The medium dense and dense,
grey and brown, slightly silty, very gravelly sand contained angular to rounded flint and shells.
Rare flint cobbles were found within this stratum in BH1. The Marine Sand and Gravel was only

found to be 1.80m to 2.00m thick.

Till

Glacial Till (Boulder Clay) was met beneath the Marine Sand and Gravel at
16.20m and 16.80m depth (13.25m0OD to 13.85mOD). The upper 1.10m of this Till in BH3 at
the northern end of the site had a firm consistency, but merged into stiff and elsewhere very stiff,
grey, gravelly clay. The gravel is angular to sub-rounded chalk, quartz, flint, ironstone and

mudstone. The very stiff Till was proved to extend to at least the base of the 20.00m to 22.00m

deep boreholes where they were terminated, reaching a minimum elevation of -19.05mOD.

Groundwater

Groundwater seepages and slow inflows were noted during withdrawal of the 1m
long sampling barrels within the shallow window sampled boreholes at depths between 0.80m
and 3.00m, with levels rising to stand at between 0.80m and 2.10m within all holes on
completion, except WS7, which remained dry. However, water levels may have been still rising
when they were backfilled.

Due to the relative speed of boring and the use of casing, water was only
encountered in the deep boreholes on entering the Tidal Flat Deposit sand (BH3), or Marine
Sand and Gravel (BH1 and BH2) at depths between 13.20m and 14.80m (-10.25mOD to
-11.65m0OD). Water levels rose quickly to between 10.80m and 8.00m depth, with ‘blowing’
conditions noted within the upper part of the very gravelly sand. These ‘blowing’ conditions
were minimised by addition of water to provide a greater head to balance the sub-artesian inflow

pressure. During drilling and on completion and following removal of the casing, water levels
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rose to stand as shallow as 2.00m below ground level (0.95mOD), although it is likely that water
levels were still rising slowly when the holes were backfilled.

Groundwater stood within the monitoring installations in W51, WS6 and W59 at
depths between 0.63m and 1.34m during the monitoring period over December 2016 and

January 2017. The standpipe water levels stood between 1.61mOD and 2.52mOD.

Live Roots

Fibrous live roots were observed within the Tidal Flat Deposits in most of the
holes across the site. Where present, these roots were observed to extend to depths between
0.90m (WS2), and a maximum depth of 1.70m in BH3. Borehole BH3 was positioned close to

some trees in the north-eastern corner of the site.

Evidence of Contamination

There was no olfactory or visual evidence of any hydrocarbon contamination
within the soils or groundwater encountered on this site. The made ground commonly contained
fragments of brick, coal and ash fragments. No asbestos containing materials (ACMs) were

observed within the made ground soils.
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COMMENTS ON THE GROUND CONDITIONS IN RELATION TO FOUNDATION

DESIGN AND CONSTRUCTION

The ground investigation found a surface layer of made ground or topsoil, resting
on a very thick succession of Tidal Flat Deposits, which were initially locally firm and soft, but
became very soft and organic typically below about 1.80m depth. The very soft, very loose and
organic Tidal Flat Deposits extended to depths between 14.30m and 14.50m beneath the site
(-11.35mOD to -11.65mOD), where an approximately 2.00m thick layver of water-bearing
Marine Sand and Gravel was encountered, beneath which was stiff and very stiff Till.

The naturally deposited clays and silts of the Tidal Flat Deposits found across the
site offer very limited bearing properties for traditional shallow strip or raft foundations, and the
prospect of high total settlements, with potentially damaging differential movements. The clays
and silts initially locally have either a firm or soft ‘crust’ at shallow depths, which may be capable
of supporting lightly loaded structures, but these soils rapidly became very soft with increasing
depth.

Localised deepening of traditional foundations will be required where proposed
houses are located close to the existing trees, some of which will be removed. Foundations will
need to penetrate the zones of root influence within the clay soils. The underlying soft and very
soft clays found as shallow as 0.80m depth, are poorly consolidated, variable and unlikely to
provide adequate support for deepened traditional strip foundations. Thus some of the deepened
foundations will extend into the underlying very soft, grey, organic clay soils, which offer very
limited support for traditional foundations.

Any proposed properties at the northern and north-eastern parts of the site, in
areas close to existing trees, could adopt traditional foundations if all root affected clay soils
above the groundwater table are removed and replaced with coarse-grained granular material,
otherwise buildings in these areas close to trees, would require a piled foundation scheme in

order to transfer loads to below at least 15m depth.
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Traditional Foundations

Large scale processes of natural sedimentation allow a certain degree of
confidence to be placed in the absence of important variation of the engineering properties of
natural soils across sites. By contrast, made ground whose history is not completely known,
must, despite any amount of investigation, present the possibility of conditions existing which
could not be accepted when considering the material as a bearing stratum. The thickness of the
made ground, across the site was generally between 0.40m and 0.90m below existing ground
level, and the risks associated with the use of this material as a bearing stratum are considered
too great. Foundations should extend through the made ground soils. Similarly the 1.55m deep
former ditch infill found in W58 is likely to extend linearly across the site and should be avoided,
removed and replaced, or bridged by any foundations in its proximity.

The near-surface naturally deposited clays and silts of the Tidal Flat Deposits
have modified plasticity indices ranging from 6% to 27% and are rated as having a low and
medium volume change potential. The underlying very soft, organic clay at 3.00m has a
modified plasticity index of 65%, rating the clay as having a high volume change potential.
Based on the National House Building Council (NHBC) Standards Chapter 4.2 *Building near
trees’ (2017), foundations in open ground, at least 17m from the nearest Lime tree; and at least
12Zm from the nearest Cypress tree; would require a minimum depth of 0.90m below either
existing or finished ground level, whichever is greater, in order to penetrate the zone of seasonal
influence.

The presence of isolated trees (Cypress) in the vicinity of some plots and the Lime
trees beyond the northern site boundary mean that some of the proposed properties may be
within their range of root influence. Fibrous live roots were found within the Tidal Flat Deposits
to a maximum depth of 1.70m depth at the position of BH3, located in the north-eastern part of
the site. Foundation depths will have to consider the presence of trees, with foundations
extending through any root affected clay soils.

Trees and shrubs will extend the depth affected by seasonal moisture variation

and advice on this is given in the National House Building Council (NHBC) Standards Chapter
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4.2 “Building near trees” (2017). Based on this document, former high water demand Cypress
trees at 5m distance, will require a minimum foundation depth of at least 1.25m in order to
penetrate the zones of root influence. Similarly, a Lime tree located 10m from foundations along
the northern edge of the site would require a minimum foundation depth of 1.35m below the
original ground level.

Deepened foundations are required where they are to be cast within the
influencing distance of trees, both in areas where trees remain or in areas where trees have been
felled, in order to penetrate the zone of potential shrinkage and heave movements.

The potentially low to moderate swelling pressures could damage traditional
foundations by exerting both lateral and upward heave movements over long periods following
removal of trees. Such swelling pressures could be generated in areas where trees have been
removed, and if the any desiccated near-surface clays are allowed to become saturated. The clay
at 1.65m depth at the position of WS6, yielded a swelling pressure of only 1kPa, but greater
pressures are likely closer to the trees and at shallower depths. Incorporation of some void
forming or compressible material against the sides of the foundations or ground beams will be
required within the zones of influence of former trees, in any root infested clay, in order to
accommodate any vertical and horizontal movements caused by future heave movements of the
clays.

The moisture contents plotted in Figure 3, suggest that the clays showed some
evidence of slight desiccation within WS6 and W59, extending to approximately 1.50m depth at
the latter position, within the influence zone of the neighbouring Lime tree, below which
moisture contents were at or in excess of their equilibrium moisture contents. This would be
expected within such soils below the groundwater table.

In areas where buildings are proposed either where trees have been cleared or
remain close by, it would be possible to adopt a raft foundation in accordance with NHBC
Standards Chapter 4.2.9 (2017). This will require the underlying root affected clays to be
removed and replaced with non-shrinkable compacted stone, with a thickness depending on the

distance to trees. As an example, where an adjacent Lime tree is only 3m distant, the compacted
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stone should extend to the minimum foundation depth of 0.90m, increasing to 1.10m depth
where foundations are 1.0m from a former Cypress tree. This solution would also avoid
requirement for anti-heave precautions, such as void forming or compressible materials, which

will be needed alongside strip foundations within root affected clay soils.

Bearing Pressures

Deepened traditional foundations would lose any benefit of utilising any upper
firm ‘crust’ of the Tidal Flat Deposits as a bearing stratum, since they would extend into the
highly compressible, very soft, organic clay/silt, which has very limited bearing properties.

The soft clays of the Tidal Flat Deposits at the minimum foundation depth of
0.90m, have a net maximum safe bearing capacity for a 0.60m wide strip footing of 45kN/m’
with a factor of safety of 3.0 applied against general shear failure. If a reduced factor of safety of
2.5 could be accepted, the net maximum safe bearing capacity would increase to 55kN/m’.
Where deepened foundations are required, on account of nearby trees, the bearing capacity
reduces beneath a 0.60m wide strip at 1.80m depth, to 20kN/m’ (F=3.0).

Based on the oedometer test results, the estimated consolidation settlement
beneath such a 0.60m wide strip foundation at 0.90m depth applying 45kN/m’ (F=3.0) is
anticipated to be in the order of 60mm to 75mm, increasing to about 75mm to 95mm beneath a
0.90m wide strip foundation cast at the same depth and also applying 45kN/m’. Higher
foundation pressures, if adopted with a lower factor of safety, would result in larger settlements.

Similarly the Tidal Flat Deposits beneath an 11m by 9m raft foundation would
have a maximum safe bearing capacity of 30kN/m’ with a factor of safety of 3.0 incorporated.
Estimated consolidation settlement beneath such a raft only applying a uniformly distributed load
of 15kN/m’ would be in the order of 95mm to 120mm, with the potential for further long term
secondary consolidation.

Structures founded within the Tidal Flat Deposits would have to tolerate
potentially large total and differential settlements, which may be exaggerated where the

foundations cross different soil types. Some differential settlement may occur across the building
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plots, due to variations in thickness and compressibility of the underlying soils and difference in
depth to the organic clay. Further differential movements will occur if and where foundation
pressures locally increase along foundation runs or across a raft. Movements could be further
exacerbated by effects of tree roots, which could also locally generate upward heave movements.
MNew foundations should incorporate some nominal reinforcement in order to minimise any

differential movements along, across or between them.

Excavations

The soils should excavate easily by hand or with modern plant. Groundwater will
be encountered locally within 1.00m depth, and should comecide with the water level in the
adjacent drainage ditches to the east and south. Inflows within excavations are likely to occur as
seepages or slow inflows within the clay, but faster inflows could be expected within the sandy
silt at the southern end of the site. Inflows from the sandy silt may be accompanied by “running
sand’ conditions with ensumng side instability.

Foundations could be cast below 0.90m depth, as soon as the groundwater is
encountered, preferably by taking excavations to just above the water table and completing the
foundation excavations immediately prior to pouring concrete.  Whilst pumping from screened
sumps may achieve sufficient draw-down of the groundwater across most of the northern half of
the site, it is likely that it would be more effective to control the groundwater, particularly within
deep excavations for sewers, within the loose and very loose, sandy silt beneath the southern part
of the site, by a dewatering scheme using well-points.  Care should be taken not to allow
removal of the clay or silt fraction in order to avoid loosening of this stratum. A speciahist
dewatering contractor should be consulted, but such a well-pointing technique 1s likely to enable
supported excavations to be completed dry. Consideration should be given to the possibility of
settlement of any neighbouring existing foundations which may be induced by dewatering.

Any old foundations and buried structures associated with the existing bungalows

should be grubbed out and replaced with compacted material in order to avoid the occurrence of
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any 'hard spots' beneath new foundations. The building arrangement should consider the route of
the existing sewers crossing the site.

The base of excavations should be inspected on completion to ensure that the
condition of the soil complies with that assumed in design. It is possible that the ground
conditions may vary across individual plots, particularly if buried silt, sand or peat-filled creeks
or channels are present, which could result in variable inflows of groundwater. The stability of
excavation sides within the soft and very soft clays and silt will deteriorate with increasing depth,
with failure likely to occur within steeply cut faces.

Although excavation sides within dry excavations to around 0.80m depth, should
remain stable, at least in the short term, the soils should not be relied upon to stand unsupported
for any significant length of time. Excavation side instability is likely to occur both within the
made ground, and the soft, becoming very soft naturally deposited Tidal Flat Deposits,
particularly where excavations approach the groundwater table. Care should be taken by
personnel who enter excavations, and adequate close and interlocking side support should be
provided to protect such workers.

Should pockets of inferior peaty soil, or root infested clay be present within
foundation excavations, they should be removed and replaced with well graded, well compacted
hardcore or lean mix concrete. This should include inspection in the areas of the sewers and
historically infilled south-east aligned ditch across the northern part of the site. The excavated
surface should be protected from deterioration and a blinding laver of concrete used where
foundations are not completed without delay. Surface water, perched water and groundwater
should not be allowed to collect in the base of excavations, since the sandy silts and silty clays

are prone to rapid softening with resulting loss of their already limited bearing properties.

Piled Foundations
The option of a piled foundation scheme, provides the only realistic foundation
solution for support of the proposed buildings on this site, as it will avoid potential problems

associated with the proximity of trees and clay soils; the very soft and highly compressible
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organic clays; as well as excessive settlements beneath raft or traditional foundations. The piles
will have to extend through the Tidal Flat Deposits to bear within the Marine Sand and Gravel or
very stift Till, which would provide suitable pile bearing strata. The advice of a specialist piling
contractor should be sought with regard to suitable methods of pile installation. Driven or
Continuous Flight Augered (CFA) piles are likely to be best suited, although the latter may have
problems with ‘*blowing” sand in the water-bearing Marine Sand and Gravel, with resulting
loosening of this layer. Vibrations from driven piles could be potentially damaging to
neighbouring properties if they are supported by shallow footings within the organic soils.

Preliminary working loads for single bored pile may be estimated for preliminary
cost and design purposes using the pile bearing coefficients given overleaf, which are based on
the following assumptions;

1. The ultimate load on a pile would be the sum of the adhesion and friction acting
on the shaft of the pile together with the end bearing load.

2. The shaft adhesion within desiccated clay and very soft organic soils should be
ignored. The effects of negative adhesion have also been ignored. [If floor slabs
are to be ground bearing, then negative shaft adhesion in the order of -15kN/m’
would need to be considered. The sides of pile caps, together with sides and
underside of beams, should also be protected from future heave of desiccated
soils using compressible or void forming material.

3. The shaft adhesion and end bearing within the Tidal Flat Deposits and Till are a
function of the apparent cohesion of the clays (Figure 3).

4. The shaft friction and end bearing within the Marine Sand and Gravel would be a
function of the average SPT *N” values, taken from SPT *N” Value versus depth
plot in Figure 1 and the effective overburden pressure along the length of the pile
shaft and at the level of the pile base.

5. A factor of safety of at least 2.0 would be used to assess the working load and if
test loading of selected piles were not practical, the factor of safety would be

increased to at least 2.5.
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Item Ultimate Pile Bearing

Value (kN/m?)
Shaft adhesion in root affected clay & Tidal Flat Deposits [gnored
Shaft friction/adhesion in Tidal Flat Deposits 10.5m to 14.5m 15
Shaft adhesion in Marine Sand & Gravel to 17.0m 30
Shaft adhesion in Till, below 17.0m 100
End bearing 14.0m to 17.0m 700
End bearing below 17.0m 1800

Based on these coefficients it 1s estimated that a single 450mm diameter CFA pile
installed to about 15m depth (-12mOD), would have a working load of 95kN (F=2.5), increasing
to 250kN (F=2.5) for the same diameter pile installed within the very stiff Till at 18m depth (-
15mOD).

Larger pile diameters would have higher working loads. For example, the same
15m and 18m length piles at 600mm diameter, would have working loads of 145kN (F=2.5) and
385kN (F=2.5) respectively.

Final pile design should be undertaken by a piling specialist. Different size or
length piles would have different working loads.

A substantial piling mat will be required on this site, which is underlain at

relatively shallow depth by very soft soils.

Floor Slabs

Ground bearing floor slabs could be adopted for properties in areas away from
any existing or former trees and beyond their zones of root influence. However, ground bearing
floor slabs could suffer some minor differential movements across them, or between the floor
slab and building foundations. The surface layers of made ground found to 0.90m depth, and
locally to 1.55m at the position of the former ditch, as well as the sewer pipe excavation backfill,

are likely to have lateral variations in composition, which could result in differential movements.
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Incorporation of nominal reinforcement could ensure minimal movement across floor slabs
applying minimal loads.

In areas of root affected clay soils locally in upper parts, ground bearing floor
slabs should not be adopted for proposed buildings in the north-eastern and far northern parts of
the site. Damaging differential heave movements could occur across such slabs, particularly
where they cover any clay affected by recently removed trees.

Raft foundations should avoid problems associated with shallow root affected
clays, since they will require a minimum depth of 0.90m and in areas of former trees will need to
be placed on a compacted stone blanket less than 1.25m thick.

Where piled foundations are adopted, it is recommended that the floor slab is
suspended on them. Suspended floor slabs would negate consideration of negative shafi
adhesion on piles, and any consequent reduction in pile working loads. Furthermore, suspended
floor slabs would avoid any differential settlement or heave movements, providing that the sub-
floor gaps recommended in NHBC Standards Chapter 4.2, Table 7 are adopted in areas close to

extant or former trees.

Sulphate Conditions

Sulphate analysis of selected samples of soil and groundwater vielded soluble
sulphate concentrations within Design Sulphate Classes DS-1 and D5-2 of the BRE Special
Digest 1, Table C1 (2005), presented in Appendix 1. The pH results ranged between 7.3 and
8.7.

These results indicate an Aggressive Chemical Environment for Concrete (ACEC)
Class of AC-2 for buried concrete. This ACEC Class should be considered when specifying a
Design Chemical Class (DC Class) for buried concrete on this site, as detailed in the above cited

BRE document.
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Hardstanding and Pavement Design

Laboratory CBR tests on near-surface recompacted samples from WS1, W56 and
WS9 yielded CBR. values between 0.1% and 2.6%.

Based on the plasticity indices for the clay sub-grade, Interim Advice Note 73/06
Revision 1 (2009) recommends an estimated design CBR value of 3.0% for a thin pavement
construction on these clay soils, reducing to 1.0% for a silt soil. The clayey, sandy silts locally
present at sub-grade level beneath the southern part of the site are potentially frost susceptible
soils and will require a minimum construction thickness of 450mm for roads or hardstanding.

For the central and northern parts of the site, it would be prudent to adopt a
conservative design CBR value of 1.5% for hardstanding design of a thin road pavement on this
site.

The sub-grade should be inspected and compacted using a vibratory roller, with
any soft clay, organic pockets or root infested clays removed and replaced with more suitable
well-graded coarse grained fill. A permeable geotextile should be incorporated in order to
prevent both loss of any sub-base material into the sub-grade and migration of sub-grade soils
into the overlying sub-base. If proposed access roads cross the routes of the former drainage
ditch or sewers, careful examination of exposed surfaces may identify the excavations, which
should be assessed, since they may provide linear ‘soft’, *hard’” or potentially compressible
features, resulting in differential movement of surface hardstanding.

Differential movement may occur across hardstanding where it crosses different
strata or rests on any clay previously affected by tree roots. Ideally, any root-affected clay
should be removed and replaced to a suitable depth with well compacted non-shrinkable material
prior to placement of hardstanding in order to avoid future heave movements within the clay
soils.

Care should be taken not to leave the sub-grade exposed to weather conditions,
since in particular, the sandy silt soils are prone to rapid deterioration in the presence of surface

water.
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Drainage

The shallow clay and silt soils beneath this site are not likely to offer a suitable
drainage medium for dispesal of surtace water. The shallow groundwater table is likely 1o
impede the functioning or drainage from soakaways as well as significanily limiting the
availuble storage potential. The efficiency of such soakaway drainage systems would also
deteriorale with time, since they will be prone to silting up.

Any soakaway drainage should be kept well away from buildings, otherwise there
is a polential for the removal of fines and subscquent scttlement of any siroctuares, slabs or
hardstanding based wupon thesc socils, as well as heave of any root affected clay soils.
Conscquently soakaway drainape would not be considered appropriate for this site, and

consideration should be made to utilising the existing pumped sewer network crossing the site.
GROUND ENGINEERING LIMITED

i

A :

C. M. L EBELﬁ\IG Q{ 5. J. FLEMING
M.Sc.(Eng.), M.ALE.G., M.Se., M.C.S.M.,
C.Geol., F.G.S., C.Geol., F.G.S.,
Director Director
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- -
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GROUND Sita: EMAT,TL. DROVE, WESTON BOREHOLE
ENGINEERING I BH1
LIl M | T E D |Dsate Hole Zize: 18 to 2. 0m
Td: 01733-696E08 1312717 Ground
W groundanginaering couk to 1971217 Lewval: 3.25m. 0.D.
Sa d Irrsltu Test [xat 0.D.
mpies and I situ i t .e] Desrripthon of Strata Legand | Deph Lewal
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Zogle | Page
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GROUND Sita: SMALL DREOVE, WESTON EOREHOLE
ENGINEERING R —— BH1
L | ¥ | T E o Dala: Hole 51ze:= mm dia tao -
Tol: 01 735 EAGEEE 1INz Ground
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Borehole completed at 22.00m depth
FEMARKS Project Mo
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W - Waler Sample Caheslon (Y kPa
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¥ Water Btrika cWw Level casing wit hdraw n
¥ Waler Rise ¥: Standpipe Lavs] |




GROUND pre  BMRLL DRCVE, WESTON BOREHOLE
(] -
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GHOUND She: AMATLL DROVE, WERTONW BOREHOLE
ENGINEERING — BH2
M | T E D |Cae Hole Size: 150wm dia to 20.
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=8 d in-situ Tast Dal a.0.
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GHOUND Bite: SMAIL DROVE, WESTON BOREHOLE
ENGINEERING BH3
LI M | T E D |Dae Hole Zize: 150mm dia to Z2.00m
Tri: 01732-EEBEAE 15/12/17 Ground
vy groundenginesring.co.uk to 1901247 Lewal: 2.95m. 0.D.
3 | rid in-sl Tesl Dexrl 0.0.
alul L L e ! _EJ Descriplicn of Slrata Depth | Lewvel
Depth m Typa | Blgwg | TREng i i
10,10 [ Yery soft, grev/brownsblack/dark grey mattled, silt R
10-20 HE sUishtly eroansc CLAY. (TIDAL FLAT BEPOEIT) @ Y¢ 10.00) -7.05 |
10.30-10.80 | B3 10020 -F.25
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(TIDAL FLAT DEPDSIT)
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SomEieel A e 13.20| -10.25
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13.40-13.90 | B& occasional seams of soft grey clay. Gravel iz angular flint =
13,40 Wl 13.40 arel =hella.
13.85-13.B6 | C NS
(TIDAL FLAT DEPDSIT)
16,300 -11.35
14.50-1%.000 | BF Mediom densc to dense, grey/brown, silty, wvery gravelly
SAHD. Gravel is angular flint and shelis.
14.65-14 9% | C H21 14, 8
(MERIHE SAKD AWD GRAVELY}
15.50-16.00 B&
15.65-15.95 | © H3& | 15.30
16.20 21 — = N T L 16.20| 13.25
irm, grey, =lightly grovelly CLAY. Gravel iz =ub-sngular x 9
16.50-16.85 | UT | 70 1650 1o sub-rounded chaL{ and flint. . L o
k]
L3 o
HE
16.50 D2 (T1LL} .
- . e & 1730 -14.35 |
17.50 DE3 5tiff, becoming wvery stiff balow 19.00m, grey, gravell [ ="
CLAY. Gravel is angular to sub-rounded Ehalk,;f?i nt, myartz n
and mudstone. o
T8.00-18.40 | L& | 90 16.50 ETILLY L
.“__’ ===
18.50 D24 e o
-
= =
19.00 D2R =7 o
x
F] o
19.50-19.95 | 0% [ 100 | 16.50 =T e
F ]
LJ o
20,00 [EE W 2000 -17.05
REMARKS Project Mo
140224
Scale | Page
1:50 273
KEY Wi*- SPT Blowe for 0.3m GCroundw ater Sirlkes Groundw ater Dosenvatlons
[ - [Hslwbed Sample o gRven peet ralion Depth m Depth m
B - Bulk Sample ES - Envirpramenial Sample
U - Undisirbed Sample WV - Yare Shear Tesl NE Slruck_ E:m =2 il ! Cased Sested Dl 1 role £aslg e
W - Waler Sample Cohasion [ ) kPa 19217 22.00 .00 3.10




GROUND Site: ~SMALL DROVE, WESTON BOREHOLE
ENGINEERING T — BH3
Lt A 1 T E O Date: Hole Eize: 1a to -
Tel: 01733-508589 15/12/17 Giound
wiww groumdenmnaaring.co.uk to 19492417 Lewel: Z2.95m. 0.0.
Hal d s Test Dial a.D.
Mifes andiwchy Tests {Date) Description of Strats Legerd | Depth | Level
Depth m Type | Blows | C=8ing m m
Very stiff, grey gravelly CLAY. Gravel is angular to sub- G —— _
rounded chulE; ¥[1nt, quartz and mudstons. . £0.00) -17.05
_ 20.50-20.90 | w10| 100 | 16.50 =F &
—, =
= 5 |
21.00 D27 ¢(TILLY e .
21.50-21.90 | uf1| 100 |16.50 ne
E]
— |
L =
zz.00 Dz8 —— - fra— 22.00) -19.05
Borehole completed at 22.00m depth
REM ARKS Froject Mo
140228
Seale | Page
1:50 33
KEY NI - SPT Biows far 0.3m Groundwater Strikes Groundw ater Observations
O - Distwrbed Sample oF glven pengiratlon Depth m | Depth m
B - Bulk Sampla ES - Ewiranmantal Sample |y erruel | Roas o] T [ :
Ui - Undisturbed Sample ¥ - Vane Shear Teat o Struck | ol Fale | Cased | Sealed [n=184] Hela ! CeEing Wlaler
W Waler Sample Coveegion { 1 kPa
SIC - SFT Spoon/Cone ¥e  Laval on complation
¥ Water Strike oWy Lewvel cazing withdrawn

¥ ‘Water Rise ¥s Standpipe Lewval




Seating
Borcho Le casing Depth Type Drive Test Drive: 300mm H Extra-
Depth (m} to af Blows/ Blows for sach successive palated
Humber bepth water | Fewt | Penciration 75 wm Penetraticn value | talue
{m} (m) * o}
EH1 1.20 - 1.458 1.20 b 1/158 0 "] 1 i} 1
2.10 - 2.55 1.60 5 0150 1 0 1 0 2
3.140 - 3.55 3.00 s 0/150 a 1 il o} 1
4.10 - 4_ER 4.10 5| 07150 1 o 0 1 3
11.00 - 11.45 10,80 5 0/1%4 ] o 1 4 1
12.50 - 12.5%5 12.50 5 0/1540 i} 1 Q 4] 1
13.50 - 13.%hL 13.50 & nSi1sn 1 o 0 1 2
i5.00 - 15.45 15.00 4 .50 C 2180 1 1 2 2 a
15.80 - 1s.2% 15.80 &.80 C Bf150 B 2 o 14 3k
BHZ 5.70 - 7.15 5.10 g N/150 o 1 "] o 1
8.20 - B.65 T.60 &5 0/150 o 1 0 4] 1
5.70 - .15 9,10 5| 0/150 o 0 1 o 1
10.50 - 10.%95 10.50 g Of150 0 1 U] ] 1
12,00 - 12,45 12.00 g 0/150 1 n 1] 1 2
12 .40 - 13_8%F 13 .40 [ 0150 1 Al 4] 1 2
14.680 - 15.05 1l4a.60 2.00 C 2/180 2 2 2 2 a
16.10 - 16.55 16.10 1.60 C &/150 7 B 3 o 34
|
BH3 2.20 - 2.85 2.20 = 0/150 1 0 o 1 2
3.20 - 3,65 3.10 s 0/150 ] i #] n 1
16.30 - 10.75 | 10.30 5| 0/150 1 o o 1 2
11.840 - 12.25 11.80 5 0/180 4 1 0 4] 1
12,489 - 13.35 12,20 5 | 18/150 12 15 g 1 356
13.440 - 13.85 13.40 10.&0 L 27180 1 1 1 2 ]
14.50 - 14,25 14 .50 2.60 C 471580 4 4 5 g 21
1E.50 - 15.85 [ 15,30 | 1.30 ¢ | Bf1l50 7 2 g 140 34
|
GROUND * C denotes test using a sclid cone
ENGINEERING S denotes test using a gplit barrel sampler
LI M 1 T E D Regults ¢f Standard/Cone Penetratlon Tests 140298
Tal: M 735-EEBEEE
s greundenginesring.coe. uk [
SMALL DROVE, WESTOHN
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GROUND ENGINEERING

TEST CERTIFICATE Hewark Foad  Peterborougn

E 01743 SHASEE f 01733 315240
e admin@graundenginessring.co.uk

Determination of Particle Size Distribution

Tested in Accordance with BS 1377-2; 1990: Clauze 0.2 & 9.4
Sieved Grading and Sedimentation by Pipette

Client: Ground Engineering Ltd Certificate Number: PLB119-1/3/710-2
Client Address: Mewark Road Client Reference: C14022
Peterborough Lak Job Number: PLE119-1
PE1 8UA Date Sampled: Unknown
Cate Received: 11.01.2018
Contact: Chris Ebeling Date Tested: 24.01.2018
Certificate of Sampling: N/A
Sita Narne; Small Drove Sampling Certificate No.: N/A
Site Address: Weslcon Sampled By: Client
TEST RESULTS Laboratory Referance: FLE115-1/3 Pre-traatment for NfA
Client Reference: EG organic material:
Sampls Descrption: Grey-brown slightly gravelly clayey SAND, Gravel consists of bivalve shells
Materlal Spacification: Mot Required Depth Top: 11.00m
Location: EBH1 Depth Bags: 11.50m
Source: Supplier:
Determination of Particle Size Distribution Sheve Analysia
0002 0006 002 006 0 020 O0BD 20 & #0 &0 200 1000 Siave mm “%Passing
b ' ' 100 125 00 |
}H B 100
o0 20 75 100
] &3 100
a0 20 1] 104
rs B8
R N w
% 14 a2
< & i 10 o7
5 6.3 g7
E 50 &t 5.0 96
£ | 435 ]
s 4 L 40 2.00 %
£ ) | 148 ]
a 0800 95
E - i l R 0425 a5
0300 o3
20 1 20 0.213 oz
| | Lt 0.150 )
10 1 10 0063 35
0020 20
i} | 6 0006 14
EU o | P oo ol B e A eS| S.002 1
LT A WA T L iai N | T A 1| L LI
0002 000G 002 008 020 060 24 20 Bl 20 1000

&
Hominzal Slze of Matarial [mm]

Comments: Data relevant to material below 62 micrans is cutside the cumrent scope of UKAS accreditation

Approved Signatery; M. Hartnup - Eaboratory Manager Signed: | E ‘ l

for and on hehalf of Ground Enginesering Ltd

Date Reported: 31.01.2018 Page 1 of 1

Form Number; GELab/C/F8-2 Yersion 47 Registared in England & Wals

Registration Numbar 028574
Cinione end Inkapretations evpressed berain are sutalde of the seope of the UKAS Acormditaton Rag Office: Ground Engineering Lid
I'Mia repual mesy ook be: reproduced otter than 1 Tull withedt the price written approval of tha seuing kdooratary MNewark Rd, Petarborough PE1 SUA



GROUND ENGINEERING

TN S —

TEST CERTIFICATE Newarc” Road ~ "Peletborough

01733 SEBSEE T 01733 315280
e adnmin@groundenginesning.co.uk

Determination of Particle Size Distribution
Tested in Accordance with BS 1377-2: 1920: Clauas 9.2

Sieved Grading
Client: Ground Engineering Ltd Certificats Number: PLE110-1/4/710-2
Client Address: Newark Road Client Reference: C14022
Peterborough Lab Job Number, FLG119-1
PE1 5UA Date Sampled: Unknown
Cate Received: 11.01.2018
Contact: Chris Ebeling Dats Tested; 24.01.2018
Certificate of Sampling: NFA
Site Name: Small Crove Sampling Certificate No.: Ni&
Site Address. VWesion Sampled By: Client
TEST RESULTS Laboratory Reference: PL&E118-184 Pre-treatment for NiA
Client Referenca: B9 arganic materlal:
Sample Description: Brown SAND and GRAVEL. Gravel consists of angular flint and bivalve shells
Material Specification: Meot Required Depth Top: 15.00m
Location: BH1 Depth Base: 15.50m
Source: Supplier:
Detenminatlon of Particle Size Distribution i i
Sieve Analysis
UdkZ OO0 Doz 0DE 020 OB 20 & 20 60 200 1090 Sleve mm UFasEig
100 - F . i - 100 o5 T
g0 100
% ap 75 100
63 100
O ‘f = &0 50 00
I 75 00
28 100
%: == 70 20 100
g 14 100
o B, €D 10 e
g 6.3 o3
E 50 50 50 a0
= 3.35 Bl
g 40 | 40 2.00 IAl
E ' 118 &1
= 0600 51
E 0 30 D425 42
G.300 27
20 1 20 o212 13
0.150 a
10 ! 10 0.063 3
y " 0.020
o | J' 5 0.005
SN s o el el ot e st S S oo
Lol oo paidln Liiihi iy | (Tl i 11 L1l
Dooz OO0 D02 006 0.20 080 20 [ 20 &0 200 1000
Hamrdnal Skze of Matarial [mm]
Comments:

Approved Signatory: M. Hartnup - Laboratary Manager Signed: | l [ !

fer and on behalf of Ground Engineering Lid
Date Reported: 31.01.2018 Page 1 of 1

Farm Nurmber GELab{Cf02-2 Version 47 Registered in England & Walas

Regwtralicn Mumber. 5928574
Crpmione end Nterpratations expressad Nerain are culside of e scope of e LKAS Accraditetion Req Office: Grourd Englresring Lid
Thie report ray wet Be repinduced olher than in full withowt the prics writlen aperoval of e Esuing leboratoey Newark Rd, Peterborough PE1 SUA



GROUND ENGINEERING

L1 B8 |} [} __E L}

TEST CERTIFICATE Newar ~ Foad * “Peierborouar

t 01723 SBESES £ 04733 315280
- - . . . . . 2 adminfBartundangineerineg.co.uk
Determination of Particle Size Distributicn
Tested in Accordance with BS 1377-2: 1930 Clauss 9.2

Sieved Grading
Client: Ground Enginesring Lid Cerificate Number. PL&6119-1/5f710-2
Client Address: Mewark Road Client Reference: C14022
Peterbaraugh Lab Job Mumber: PLE119-1
FE1 SUA Date Sampled: Unknown
Date Received: 11.01.2018
Contact: Chris Ebeling Date Tested: 24.01 2018
Cerlificate of Sampling: NfA
Site Name: Zmall Drove Sampling Cerlificate No.; N/A
Site Address: Weaston Sampled By: Client
TEST RESULTS Laboratory Reference: FLE119-1/5 Pre-treatment for NiA
Client Rafarance: B10 organic material:
Sample Description: Brown gravelly SAND. Gravel consists of angular flint and bivalve shells
Material Spacification: Mat Required Depth Top: 15.80m
Location: BH1 Dapth Base: 16.30m
Source: Supplier:
Determination of Particls Siza Distribution
Sieve Analysis
0002 000E Doz 008 nzo B 20 H 1 il 200 1000 Sleve mm Parssing
100 ——— 100 125 o0 |
&) 100
20 30 75 100
| | B3 100
B0 T . &0 = 0o
| | "g 75 100
| 28 a6
- : T o 20 B
g 14 B
L &0 10 B2
E‘ i B3 7
g Sl 50 5.0 75
N 3.5 =
@ 4D 2.00 67
% |] 0 118 B2
= {Q.600 s
5 . = D435 4B
0,300 4
20 20 0.212 12
_ 0§50 4
10 10 0,063 3
I 0.020
a all 5 0.006
so MRS || e | M| S| S| e SR | come | amesr o
Loopadie o gautlin Ll b il L LIl
000z 0ODE 002 006 020 aBD 20 & 20 B0 200 R Tilsli}
Hotriinal Siza of Matarial [mm]
Comments:
Approved Signatery: M. Harbnup - Laboratory Manager Signed: | [ ( !
for and on behalf of Ground Engineering Ltd
Date Reported: 302018 Page 1 of 1
Form Number; GELab/Ci708-2 Version 47

Registered in England & Wales

Fegislation Number ER29574

Dplnkoies and Inberpretatioha epiessed hersin ar outside of thi: seope of tha WKAS Accraditation Reg Cffice: Ground Englisearing Lid
This repart may net be reproduced othar than in full withowt the prior wtben spgeoneal of e ety laboraton Mewark Rd, Peterborough PE1 SU4A



GROUND ENGINEERING

] S N N S S

TEST CERTIFICATE
Determination of Particle Size Distribution

Newart  Road  Paleroorough
E 0TI BEESEE f, 0733 315280
e admii@groundenginesning oo uk

Tested in Accordance with 85 1377-2: 1990: Clause 92 5 9.4
Sieved Grading and Sedimentation by Pipette

Client: Ground Engineering Lid

Certificate Number: PLG119-1414/710-2

Client Address: MNewark Road Client Reference; C14022
Peterboraugh tab Job Number; PLG6119-1
PE1 GUA Date Sampled: Unknown
Date Received: 11.01.2018
Contact: Chris Ebeling Date Tested: 24.01.2018
Certificate of Sampling: N/A
Site Mame: Small Drove Sampling Certificate Ma.: N/a
Site Address: Weston Sampled By: Client
TEST RESULTS Labhoratory Reference: PLET18-1/14 Pre-treatment for HiA
Client Reference: BY arganic matedial:
Bample Description: Grey-brown slightly gravelly clayey SAND, Gravel consists of bivalve shells
Material Specificatlon: Nt Required Depth Top: 12,00m
Location: BHZ Depth Base: 12 50m
Source: Supplier:
Datermination of Parthcke Size Distribution )
Siave Analysls
G002 DONs 0.0z .08 0.20 D.60 20 & 20 B0 200 1080 Sheva rdn % Passing
100 | ! . 1 y 100 125 100
| . a0 1013
an } o0 75 100
| I 62 100
2T ; a0 e 100
375 100
| a8 100
%‘ L ' ' 70 20 100
] 14 100
o o &0 10 100
5 53 100
[ 50 5.0 100
£ 55 00
s A0 2.00 100
E / 1.18 100
E 20 ¥, 0 B0 100
H 0.425 100
3 /
0.3 e
29 " 20 D212 28
P_,.-"" 0.150 %5
19 10 0.083 48
0,020 25
i} :li a 0.006 18
o || o D | |G| o | v o | e bz _L_n
R A T WA 1 1) pLitihin i | e || L 11H
ponr 0006 DO 006 8 20 &0 200 1000

020 50 2.0
Naminal &lze of Material [rmm]

Comments: Data relevant to material belaw 83 microns is outside the cument scope of UKAS acoreditation

Eigned'. W

for and on behalf of Ground Engineerlng Lid

Approved Signatory: M. Hartnup - Laboratory Managear

Date Reported;
Form Murmber:

31.01 2048 Page 1 of 1

GELakb/C704-2 Yersion 47 Registered In England & Walea
Registration Mumber, 6420574

Regq Offiee: Ground Enginesring Ltd

Mawark Rd, Peterhorough PE1 504

Cipinicns and interpredatians expreesad henewn are cutskde of the soope of the LIKAS Acereditation
Thiz rapart may not be repraduced attier Besn in full withgut the: pricr wittan aperovel of the Eauing labomatery



GROUND ENGINEERING

L F B8 i 1 _k __ |H

Nowark  Road F’ahrhumugh
tM733 SBBS66 £ 01733 315280
& adminifgrourdangnaerning.ca,uk

TEST CERTIFICATE

Determmination of Particle Size Distribution
Tested in Accordance with BS 1377-2: 1990; Clause 8.2

Sieved Grading
Client: Ground Engineering Lid Cerificate Number: PL6119-1/18/710-2
Client Address: Mewark Road Client Reference: 14022
Peterborough Lab Job Numier: FL6118-1
PE1 5UA Date Sampled: Unknown
Date Received: 11.01.2018
Contact: Chris Ebeling Date Tested: 24.01 2018
Cerificate of Sampling: N/A
Site Name: Small Drove Sampling Certificate No.: WN/A
Site Address: Weston Sampled By: Client
TEST RESULTS Lahoratory Relerence: PLG112-111G Pre-treatment for NiA
Client Reference: B2 organic material:
Sample Description: Brown gravelly SAND. Gravel consists of bivalve fragments
Material Specification: Mot Requirad Depth Top: 14.60m
Location: BHz Depth Base: 15.10m
Saurce: Supplier:
Determination of Particla Size Dietribasdion Sieve Anatysls
0002 Q.06 0,02 .06 0.20 4.50 20 L] 20 L] 2 1003 Sleve mm “Papaing
100 - = - P TS 175 100
=11 100
50 U o 75 100
P‘ B3 100
BO - al = an =1 100
| / 376 100
28 100
g g | t / 0 a0 100
@ 14 100
e . 80 10 a7
é ' 62 M
[T - 5 5.0 8
E 3,35 ']
a 40 | 2.00 5]
% | 10 1.18 58
2 0,600 48
5 3o 30 D.425 44
0,300 an
20 — 20 0212 20
0,150 16
10 ot 10 0.083 10
0020
i B 0.005
LN Rl | IS Mo | G | e || Mo e || €ote | oukaer 2qu
O T T T I o T e sl L1
oooe 0006 002 008 020 gan 20 & 20 i 200 1000
Homlnal Sixe of Material [rmm]
Comments:

Approved Signatory: M. Hartnup - Laboratory Manager

Signed; F ( ‘ l!

for and on behalf of Ground Engineering Lid
Date Reporead:

Form Number

21.01.2018 Page 1 of 1

GELabvC70e-2 Version 47 Registerad in England & Wales
Reglstration Mumber, 5929574

Reg Odfice; Ground Engineering Lid

Mewark Rd, Peterberough PET 5L,

Cpmlans and interpretabions eaprassad harain are outdde of the scope of the UGS Accreditatian
This report may N0t be reprduced ather han in il withost e pior wittan approval of e issuing [aborakony



GROLUND ENGINEERING

[ —

TEST CERTIFICATE Nowart ~ Foad~ Pelerborough

t M733 SEGS86 £ 01733 315280
. . . . . . . & admin@groundenginesing. oo uk
Determination of Particle Size Distribution
Tested in Accordance with BS 1377-2; 1990: Clause 9.2

Sieved Grading
Client: Ground Engingering Lid Cerificate Nurmber: PLEA19-11B/710-2
Client Address: Mewark Road Client Refarence: C14022
Peterborough Lab Job Number: PLE119-1
PE1 3UA Date Sampled: Unknown
Date Regeived: 11.01.2018
Contact: Chris Ebeling Date Tested: 24 042018
Centificate of Sampling: N/A
Site Narme: Smali Drove Sampling Certificate Ma.: WA
Site Addrass: Weston Sampled By: Client
TEST RESULTS Labaratory Referanca: PLGT19-1/18 Pre-trestmeant for M/A
Clisnt Raference: B10 organic material:
Sample Description: Brown SAND and GRAVEL. Gravel consists of bivalve fragments and flint
Material Speclfication: Mot Required Depth Top: 16.10m
Location: BHZ Depth Base: 16.60m
Source: Supplier:
Dvtermination of Particle Size Distribition Siava Analysis
0002 DODE D02 0.0 020 0DBF 2D & 0 B 200 1000 Sleve mm %Pagging
1K1 T ; T 100 125 00
| 80 00
L an 75 100
| | (] 100
80 ! 80 50 100
375 100
a8
- 7o 20 122
» %
] 14 a7
G 60 10 1
5 6.3 77
E 1) 50 50 1
g // 3.35 a5
2 4@ | 40 2.00 £9
& / 1.18 55
= {1 500 A6
5 ot / 20 0.425 38
0,300 43
20 20 0,212 4
/ 0750 8
0 - 10 0.053 5
I ] 0.0z0
o ! a 0006
o T || TR || s | My | Gpsee | fimm || Medum Ceene || cose | o L.002
Lovdbn o orriilin i I A T i i LI
ooz 0006 002 006 020 0AF 2.0 & 20 60 200 1000
Nominal Size of Materlal [mmj]
Comments;

Approved Signatory. M. Hartnup - Laboratary Manager Signed: | [ { !

for and on behalf of Ground Englneering Lid
Date Reported: 3012018 Page 1 of 1

Farm Mumber: GELab/CrilR-2 Version 47 Registered ih England & Wales

Reqistralion Humber: BR29574
Jpiniene erd inteepratatmng axpietzad hersin ame outside of the ecope of le UKAS Aocredittion Rieq Oiffee: Ground Enginesring Ltd
Thia repart fay ot Be reproduced oiher thean in Tl without the prion weilen approval of tha iaBuing laboratary Mewark Rd, Peterborobgh PE1 SUA



GROUND ENGINEERING

T

Newarh  Hoad  Palerborough
T 01733 555056 £ 01733 315280
& admin@groundenginessing.co.uk

TEST CERTIFICATE

Determination of Particle Size Distribution

Tested in Accordance with BS 1377-2; 1980 Clause 92 0.4
Sieved Grading and Sedimentation by Pipeite

Client: Ground Engineering Ltd Certificate Number: FLE119-1/26/710-2
Client Address: Newark Road Client Reference: C14022
Peterborough Lab Job Number; PLE119-1
PE135UA Date Sampled: Unknown
Date Received, 11.01.2018
Contact: Chris Ebeling Date Tested: 24.01.2018
Certificate of Sampling: N/A
Site Name: Small Drove Sampling Cerlificate No.. N/A
Site Address: Waston Sampled By: Client
TEST RESULTS Labkoratory Rafergnce: PLE119-1/26 Pre-treatmant for No
Cliant Reference: B4 organic material:

Sample Description: Grey-brown clayey SAND

Materal Specification: Mot Required Depth Top: 11.80m
Locatiomn: BH: Dapth Base: 12.30m
Source: Supplier:
Determination of Parick Ske Distribution )
Sieve Analysls
0002 DODE 007 Q45 020 DBD 20 g 20 &0 200 1000 Skva mim %Peaing
100 — ; ' 100 125 100
(b- o0 100
0.4 . &0 75 100
I &3 100
a0 a0 541 100
275 100
28 100
E & 70 20 100
g 14 100
- B0 10 100
g 6.3 100
E 50 50 5.0 100
5 435 100
g 40 P 2.00 100
5 i“ 1.18 100
H | DB 100
E 3Ja 30
2 [‘ 0.425 ]
03RO ]
29 = 20 0.212 %0
| L 0150 &~
10 ! 40 0083 41
0.020 19
o 5 000G 14
S | ot Fl e - RS R~ | S AR T | N
N OV A T W A A 11T Celu Lo pd il L1
002 000 002 008 020 0@y 20 F 20 B0 00 1000

Maminal Size of Materkal [mm]

Comments: Data relevant to material below 63 microns is outside the curment scope of UKAS accreditation

Approved Signatory, M. Hartnup - Lakoratory Manager Signed: l I ( i

for and on behalf of Ground Englneering Lid
Date Reported: 31.01.2018 Page 1 of 1
Form Number: GELabfCf09-2 Version 47

Registered I England & Wales
Registration Humber, GO29574
Rieg Offlee: Ground Enginesring Ltd
Mewark Rd, Pederborough PE1 SUA

Opmiane end IMenpretaliohz espressed hersin ars outsida of the ecape af ke UKAS ScorcdHation
Thie repesl may net be repraduced othar than in il wilhaut the prior written approvel of the isaung laborsieny



GROUND ENGINEERING

L1 & 1 L b [

TEST CERTIFICATE

Determination of Particle Size Distribution

Newath | Hoad  Pelsrmomugh
733 BEESRGE f, 0T33 315280
& adminggroundenginesring. oo uk

Tested in Accordance with BS 1377-2; 1990; Clause 9.2

Steved Grading
Client: Ground Engineering Ltd Certificate Number: PL&119-1/28/710-2
Client Address: MNewark Road Client Reference: C14022
Fatarborough Lab Job Number: PLAE119-1
PE1 5UA Date Sampled: Unknown
Cate Received: 11.01.2018
Contact; Chris Ebeling Date Tested: 24 012018
Certificate of Sampling: N/A
Site Name: Small Drove Sampling Certificate No.: NfA
Site Address: Weston Sampled By: Client
TEST RESLULTS Laboratory Referenca: PLE118-1/28 Pre-treatrwent for N/A
Cllent Rafarence: BY organic materlal:
Sample DescAption: Brown clayey gravelly SAND. Gravel conststs of bivalve fragments
Material Speclflcation: Mot Required Depth Tap: 14.50m
Location: BH2 Dapth Base: 15.00m
Source: Supplier:
Detedtnination of Paricle Slze Distibution Sieve Analysks
0002 00D DGZ 0408 020 UED 24 & 20 &0 200 1K) Sleve mum %.Papging
100 s 100 125 100
& 100
1V ly 80 75 100
v £3 100
i) / an 50 100
ars 10D
28 10
en =il . 0 20 mg
E . 1% 100
'E‘ 6 10 o8
I 6.3 B30
E s - 5O 50 85
E 335 BO
g 40 40 2.0 74
& 1.18 i
] 0,800 B2
5 a0 30 0.435 B
0.300 54
L 20 0.212 38
0.150
10 10 0.08% 1d
0.020
u | o D006
o T || MR SR || G | M| T | ome || M G| | cobble | mpuaer L
Lo valbm o opaili Caalug Leton g e L L1
oo QODE 002 006 0DED 0G0 20 & &0 200 1000
Mominal Size of Materlal [mm]
Commenis:
Appraved Signatory: M. Hartup - Laboratory Manager Signed: ’ ( { I
for and on behalf of Ground Engineering Ltd
Date Reported: 3012018 Fage 1 of 1

Form Mumber: GELak/CFD9-2 Versian 47

Cipinions and mleetations epressed hersin are outside of tha scope ot the LIKAS Actredilation
Thie raport may moet be reproduced ofber than in full withou e prior wilben approwal of te ssuing [Bborstony

Registered in Enland & Wales
FRapgistration Mumber: §9249574
Reg {Hfice: Ground Engmeering Lid
Newark Rd, Feterborough FE1 SUA




GROUND ENGIiNEERING

TEST CERTIFICATE

One-Dimensiconal Consolidation

Properties
{Tested in accordance with BS1377 - Part 5 1990)

Newark Road I-Jeterbnmugh

101733 566568 F01733 315280
e: admin@groundenginesring.co.uk
—

Client: Ground Enginesring Lid Certificate Number: PLE119-1-2/731
Client Address: Newark Rosad Client Reference Number: ©14022
Peterborough Date Sampled: Unknown
Cambridgeshire Date Received: 11.01.2018
Postcode: PE1 5UA Date Tested: 18.01.2018
Contact; Chris Ebeling Sampling Certificate No: N/A
Site Name: Small Drove Certificate of Sampling: N/A
Site Address: Weston Sampled By: Client
Test Details Specimen Details
Location: EH1 INITIAL FINAL
Sample Ref: U3 Height { mm }: 18.95 16.05
Sample Soft dark brown dark grey black organic  Bulk Density { Ma/m” 1.74 1.99
Description.  CLAY Moisture Content { % ): 48 38
Dry Density { Mg/m® ) 1.17 1.38
Particle Density | Mgfma ¥ 2.7 Assumed Voids Ratig: 1.302 {1.950
Mean Lak Temp. { °C ) 22 Degrea of Saturation [ % ) 299 100.0
Variations from Standard: MNone Diameater { mm X 7503 MN/A
Lay Reference: PLE118-1-2 Swelling Pressure ( kPa ) 1 MNiA
Cepth: 810m Method of time fitting used:  Log Time MN/A
—_—
Wpigds Ratio against logarithm of Applied Fressure
Applied Coeflclanl of | Coesficient of
o Preasure Compressibllly | Consslidation
A {kPg) m, (m'MN} | e, (miiyear)
E - ""--m\ ;5 1.50 3.45
& ) 50 1.15 1.83
£ . | A — 0.82 1.77
| \ 350 0.55 174
s i Iy 100 9.00 —
” Al:nn':d Freazure {logP) o -
= —
Comments:
— —
Approved {x] M Hartnup - Laboratory Manager Signed:
Signatory: [ 1L.Peatch - Team Leader /(/ﬁl’?i -

Cate Reporied: 31401728

Oplnione and intarpretations expressed herein are ouiside the scope of the UKAS Accreditalion.
Thig repor may not be repraciuced other than n full without the prior wiitten approval of the lssulng

latoratory.

Form Na: GELabCITE lssue 4

for and on behalf of Ground Engineering Lid

Ragisterad in England YWales

Reg Mumber 6929574

Feeny OFice: Ground Engineering Lid
Mewark Rd

Palarborgugh PET S04



GROUND ENGINEERING

s 1M =1}

TEST CERTIFICATE

One-Dimensional Consolidation

Properties

= Newark Road I-:'eterbcruugh

101733 Heeo66 01733 315280
&: adminf@groundengineering.co.uk
—

{Tested in accordance with BS1377 : Pari § 1930)

Client: Ground Engineering Ltd Certificate Number: PL6119-1-11/731
Client Address: Newark Road Client Reference Number: 14022
Peterborough Date Sampled: Unknawn
Cambridgeshire Date Recsived: 11.01.2018
Postoode: FPE1 5UA Daie Testad: 18.01.2018
Contact: Chris Ebeling Sampling Certificate No; N/A
Site Name: Small Drove Certificate of Sampling: NfA
Site Address: Weston Sampled By: Client
Test Details Specimen Details o
Location: BH2 ENITIAL FINAL
Sampls Raf; " Height { rnm }: 18.52 16.52
Sample Firm brown orange-brown silty sandy Bulk Density { Mg/m® % 1.83 1.97
Description:  CLAY Moisture Content [ % }: 34 29
Dry Density ( Mg/m® X: 1.36 1.53
Particle Density { Mg/im® ): 28656 Assumed WVoids Ratio: 0842 0.732
Mean Lab Temp. (°C Y 22 Degree of Saturation { % X 96.4 100.0
Wariafions from Standard; MNone Criameter [ mm ) 7512 MNiA
Lab Referenca: PLE118-1-11 Swelling Pressure { kPa ) 1 M{A
Depth; 1.25m Method of time fiting used:  Log Time MYA
e ==
Volds Ratio against legarithm of Applied Pressure
Apphied Cocefficiert of | Coafficiant of
as Prassura Compressibility | Consalldation
—~L | fkPa) m, (MM |, (mihyear)
T s =] | - 1.02 0.66
E N 25
. N, ‘ = 0.81 0.51
gy b .60 0.56
100
.41 0.67
| N 200 0.03 —
wrm | b 100
|

AppRod Presgwes JooPl

—
Comments:
— —
Approved [%] M.Hartnup - Laboratory Manager Sighed.
Signatory: [ ]L.Palch - Team Leadser -

Date Reported: 31/01/2018

Cpinbens and intarpralalons expressad hargin s outside be scope of the UKAS Accreditation.
This reporl may not be reproduced othar than in Ll without the prior written approval of the issuing

laboratony.

Form Ho: GELabCIT3 Iszue 1

for and on behalf of Ground Engineering Lid

Registered in England Wales

Fepy Humbar 6820574

Riaq Offica: Ground Engineering Lid
Newark Rd

Patarboreugh PE1 SU4



GROUND ENGINEERIiNG

TEST CERTIFICATE

One-Dimensional Consolidation

Properties

Newark Road Peterborough

t01733 566566 F01733 315280
e: admini@groundengineerng.co.uk
_

{Tested in accordance with BS1377 : Part 5 1920}

Client: Ground Engineering Ltd Certificate Number: PLE6119-1-12/731
Client Address: Newark Road Client Reference Number: C14022
Peterboraugh Date Sampled: Unknown
Cambridgeshire Date Received: 11.01.2018
Postcods: PE1 5UA Date Tested: 18.01.2018
Contact: Chris Ebeling Sampling Certificate No; N/A
Site Name: Small Drove Certificate of Sampling: NfA
Site Address:  Weston Sampled By: Clisnt
Test Details Specimen Details
Location: BH? INITIAL FINAL
Sample Ref: us Height { mm }; 18.67 14.40
Sample Soft dark brown dark grey organic Bulk Density ( Mgim® ). 1.62 1.88
Description: CLAY with peaty pockets Moisture Content { % ): 67 48
Dry Density { Mgim® :  0.97 1.26
Particls Density ( Mg/m® ): 2.5 Assumned Voids Ratio:  1.566 0.978
Mean Lab Temp. { °C 2 Degres of Saturation { % ) 1000 100.0
Variations from Standard: MNone Diameter { mm }: 74.88 MNiA
Labk Referance: PLET18-1-12 Swelling Pressure { kFa X 1 MR
Depth: 325m Method of time fiting uged:  Log Time N/A
—=
Vaids Raetio against kegarithm of Applked Prazsura
Appllad Coalficient of | Coefficient of
o Fressure Compress|bility | Consolidation
“‘\\ | mz 2
"'--._‘_‘H | {kPa] m, (MMM} | g, (moAyear}
- al 1
3" = - 3.47 0.37
3 AN ‘ 5 1.96 0.20
% o q s 114 0.23
“\.,\ 200 0.69 0.24
0.08 -
LT : 1 Du
Sppled Preszure jlogP)
— —
Comrmants:
. S—
Approved [%] M. Hartnup - Laboratory Manager Signed:
Signatony: [ ]L.Petch - Team Leadar -

Cate Reported: 31/01/2018

Opinigns and nkerpretations expressed herein are outslde the scope of the UKAS Assredilation.
Thig rapor may ot be csproduced ciher than in ull without the prior written approval of the issaing

labaratary.

Form Na: GELABCITI lssus 4

for and on behalf of Ground Engineering Lid

Rejisleresd in England YWales

Reg Mumber 5329574

Reg Office: Ground Enginearng Lid
Mewark R

Paterborough FE1 SUA



GROUND ENGIiNEERING

S=mee. = E=J M I b=,

TEST CERTIFICATE Newark Road Peterborough
One-Dimensional Consolidation 01733 5BB56E 01733 315280
Properties e: admin@groundenginesring.co.uk

{Tested in accordance with BS1377 : Part 5 1990)

Client: Ground Engineering Ltd Cerificate Number. PL6119-1-24/731
Client Address. Newark Road Client Reference Number: G14022
Peterborough Date Sampled: Unknown
Cambridgeshire Date Received: 11.01.2018
Postoods: FE1 5UA Date Tested: 18.01.2018
Contact: Chris Ebeling Sampling Certificate No; N/A
Site Name: Small Drove Certificate of Sampling: N/A
Site Address:  Westan Sampled By: Client
Test Details Specimen Detalls
Location: BH3 INITIAL FINAL
Sample Ref: L3 Height { mm }; 18.95 15.47
Sample Soft dark brown dark grey organic Bulk Density { Mg/m® . 1.75 1.97
Description:  CLAY Maisture Content { % ): 47 35
Dry Density { Mg/m? ) 1.19 1.46
Particle Density { Mg/m® ). 2.7 Assumad Voids Ratic: 1.261 0.846
Mean Lab Temp. ( °C % 22 Dagree of Saturation { % ¥ 100.0 100.0
Variations from Standard: Mone Diameter { mm }: 7401 A
Lak Raferance; FLAE119-1-24 Swelling Pressurs { kPa ) 1 NiA
Depth: 5.25m Method of time fitting used: Log Time NfA
—_—
Veoide Ratio against logarithm of Appllad Prazsurs
Applied Coeffiiart of | Coefficient of
. Fressure Comprassibilily | Consolidation
H“‘"--*. | {kPaj) m, {MMN} | o, (mihyear)
% T i
E 1418 ] | 25 2-?4 U'. 3T
: N ‘ = 1.39 0.22
2 ML — 0.86 0.22
~'~\ 200 0.57 0.3
0.02 -
Y| 100
Applicd Prezzure {logP|
—
Comrmants:
" —
Approved [x] M Hartnup - Laboratory Manager Signed:
Signatory: [ 1L.Petch - Team Leader -

Date Reported: 31/01/2018

Qpinigns and nterpretativns expressed herein are outelde the scopa of the UKAS Accreditation.
This report may rol be mpreduced other than in il withowt the prior writhen approval of the issuing

laboratary.

Form Ha: GELabMGITA Issue 1

for and on hehalf of Ground Engineering Lid

Rexgizlared in England Wales

Rég Mumber G920574

Reqg Office; Groumd Engineering Lid
Mewark Rd

Petertiorough PEY SUA
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KEY TO DS

MADE GRO UKD
TCPSOIL
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Soft fo very soft, =ity CLAY
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Wary soft, slightly zandy, slightly grevelly CLAY very clayay, slightiy qraveliy SAND
TIDRE FLAT DEPOGT - oty grevelly ry clayay, slightly gravelty

Medivm denseidense, silby, vory gavelly SAND
MARIME SAMD AND GRAVEE

S o wery e gavelly CLAY
TILL FEE

Grouhdualer Ehcountered

--DEBRRENENS

Groundwator Rise

|
1)

Lewel on Completon
YW Lewvel Casing Withdrawn

¥s Standpipe Lewel

SITE SMALL DROVE, WESTON RonERCt  s02z
CLIENT SOUTH HOLLAND DISTRICT COUNCIL Sail Profile gored 1100

2 GRDUND EMGINEERING, HEWARE ROAD, PETERBOROUGH, Tel (01733) 566568 Dale 120245
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Borehole Location Plan
Bazed on a lopographic survey plan privvided by the client, Wot to Scale
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GROUND
ENGINEERING

LIMITED

Peterborough

Project : Small Drove, Weston

Client : South Holland District Council

Tol : Q1733 SEGHEE

Project No.
C14022A




APPENDIX 1

CLASSIFICATION OF AGGRESSIVE CHEMICAL
ENVIRONMENT FOR BURIED CONCRETE




TABLE C1 - AGGRESSIVE CHEMICAL ENVIRONMENT FOR CONCRETE

(ACEC) CLASSIFICATION FOR NATURAL GROUND LOCATIONS"

Table ©1 Aggrezsive Ghemical Envirchraent for Congrete (RCEC] classification fornatursl ground locations®

Sulfate e ... Groundwater  _ ACEC
Deslgn Swdtate~ 2:1 water/soil Groundwater Tatzl potential Static Mchile Clase for
Classforlocation  exiract” sulfate® water water Incation
1 2 3 4 5 6 7
(50, mg/ Y 150, mg/ I} (30, %} {rH]) {pH}
051 <500 < 410 <0.24 =25 AC-1s
=B A1
2555 ALV
D52 500-1500 400 1400 0.24-06 =~ 3.5 AC-1s
: =55 A2
2535 AC-25
i B 2555 A
1S3 1600-3000 1500-3000 0.711.2 ~ 35 A5
= B5 AC3
. 2595 AC-3s
- I5-55 AC-4
D54 N00-FGO0 31 KI-6000 1.3-2.4 > 3.5 03
=55 AL
3535 A
B 2B LY L5
55 = Bonn = &0 =24 =35 AL
i 24535 =25 ACS
Nales

a hpples o locations on sites |t conprise either undisturbed ground that is in its nateesl slalo e is ot brovtield — Table G20 ar clezn il derived from such ground.
b 1 lindts of Design Sulfate Classes based on 2:1 waker fsoil cutracts have been kowered redalive bo pravinus Digests (B C7F

¢ Appfes oly to korations wheee cancrete will be exposed to suftate ions (50,1 which mey result frem the ceddation of suffides ber pertel following ground disturbance
ibnpendic Al aned Gos CF).

d  For flowing waker that is potemtisly sggressive to concrete owing: to hiph purity or 50 ageressive corkcn diowids level greaterthan 15 me (Section ©2.2.3), increass the
ACED Clase o AC-22,

Explansaiion of sutfix symbole ta ACEC Claz:z

& Suflt's meinates thatthe water has beet clazsilied as static, _

& Comerete plicedin ACCC Classes thatinclede the suffix =" prirariy hewse o ress acid conditions and rmey be made with amy of the cemerts o combireicns lisked o
Tedhle DZ on page 4.2,

€ Crown Copyright
Produced from Building Research Establishment Special Digest 1, June 2005, by permission
of the Controller of HM Stationery Office.



