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Prefiminary Geotechnical Assessment - Bexhill Village Proposed Rezoning

»

1 INTRODUCTION

Coffey Geotechnics Pty Ltd (Coffey) has conducted a preliminary Geotechnical investigation for the
proposed rezoning of Bexhill Village situated directly east of the Bexhill setlement.

The aim of the study, which was commissioned by John Jacobson & Kevin Teeling, was to identify
potential geotechnical issues that may affect the rezoning and subsequent development proposed for
the site. The report was commissioned to provide:

* A slope hazard assessment, noting the observed hazards on the site and our assessment of
the likelihood of those hazards occurring.

* An assessment of excavation conditions at the location of proposed cuts {if known) for road
construction.

* Anassessment of the suitabifity of the site soils for use as fill.

» Preliminary recommendations and design parameters for retaining walls and batter slope
angles to support permanent and temporary excavations.

Coffey conducted the work in general accordance with proposal GEOTALST03108AA-AA. This report
presents the results of the assessment,

2 SCOPE OF WORK

21 Fleldwork

Fieldwork was carried out on 18 and 19 July, and 20 August 2007 and comprised a site walkover by an
Engineering Geologist from our Northem Rivers Office, and the excavation of 22 test pits with a rubber
tyred backhoe. Test pits were excavated in order to aid assessment of the subsurface conditions, and
define a geotechnical model for the landforms of the site. A review of publicly available air photos,
geoclogical maps and soil landscape maps was also undertaken for the site and the immediate
surrounding areas. The investigation locations have been shown on Figures 1, 2 and 3 overlying aerial
photography, the proposed residential lots and road alignments, and the slope analysis plan
respectively.

Engineering Logs were compiled during the exposure of the test pits and these are presented in
Appendix A, with explanation sheets defining the terms and symbols used in their preparation.

3 SITE DESCRIPTION & PROPOSED DEVELOPMENT

The site is approximately rectangular and extends around 820m in the north-south orientation and
450m in the east-west orientation. Figure 1 indicates the site boundaries including aerial photography of
the site.

The proposed development is understood to entail a large number of residential blocks and access
roads across the site. The proposed layout of the blocks and road alignments has been attached as
Figure 2. We note this layout is preliminary and is likely to change prior to construction.

The site is situated mostly on the western face of a basalt ridge and alluvial floodplains. As such,
generally the nosthern and eastern halves of the property fall, and therefore drain, southwards and
westwards respectively, at slopes of between 10% (5.7°) and 20% {11.3°) with some areas steepér
than 20%. The steepest siopes observed on the site are located west of the ridgeline near the north
east coner of the site. The lower-lying south-eastern quadrant of the site is typically flatter at fess than
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Preliminary Geotechnicat Assessment - Bexhill Village Proposed Rezoning

10% and slopes down to the south. A slope analysis plan has been attached as Figure 3 indicating the
extent and angle of the slopes. (This plan was computed by Riordans Consulting Surveyors, based on
an initial site survey. The slope analysis has been computed, but not confirmed on the ground by
surveyoars.)

The site is currently used for cattle grazing and includes an abandoned small slaughterhouse near the
centre of the northern boundary. Vegetation consists mainly of grass with scattered trees. More dense
vegetation exists along the steeper slopes of the west facing ridgeline. This ridgeline is steep to very
steep and includes slopes up to 100% (45°), and exposures of basalt outcrop and boulder scree.

Evidence of slope instability and slope wash soils of cobbles and boulders was observed throughout the
investigation on the slopes at the westem side of the property. Features included coliuvial soils, rotated
bouiders and the steep rocky scarp slope, thatis interpreted to be a landslide failure plain and the
source of the deep colluvial material near the central north east portion of the site. Minor landsiide
scarps of up to Sm in length were also observed along the steeper portions of the hillside to the south.

A large area of hummocky ground showing signs consistent with landslide debris was observed around
TP12. The extent of the area is marked on Figure 3. This material was interpreted to be colluvium,
which is a combination of slope wash soils and landslide deposits derived from weathering and mass
movement of the slopes uphill. The slope uphill of the hummocky ground near the ridgeline are
bouldery and include areas of rock outcrop. This slope lacks a colluvial clay profile or residual soil
profile.

Small areas of fill {e.g. bricks, tyres) were observed near the westermn boundary close to the existing
township, in particular west of the creek near TP9. o

Some services (Telstra and water mains) were observed along the westem boundary of the site, and a
subsurface telecommunications line was observed to transect the site from west to east along the fence
line befween paddocks. :

4 SUB-SURFACE CONDITIONS

4.1 Stratigraphy

The Tweed Heads 1:250,000 geological map shows that the site is underlain by Lismore Basalt and
sedimentary rocks, possibly of the Kangaroo Creek Sandstone of the Grafton Formation andior the
Nerranleigh Femvale Group.

The Soils and Landscapes map of the Lismore and Ballina area (1:100,000 scale) indicates that the
site, east of the main road through Bexhill, consists of soils classified into three general types, which are
described as:

¢ CLAin the north-west of the site — Calico landscape variant typically consisting of rofling hills
with long siopes of the Walloon Coal Measures (sedimentary formation of silt- and sandstones).
This is classed as a fransferral landscape. Itis noted that dispersive clays may exist in this
landscape variant coupled with low fertility rates and high erosion potential. Steep slopes
present a mass movement hazard.

* ELinthe south of the site — Eltham Landscape of alluvial floodplains which drains basaltic
areas, Itis noted that acid soils are common and that a flood hazard typically exists in this
landform.
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Preliminary Geotechnical Assessment - Bexhill Village Proposed Rezoning

¢ RO in the east of the site — Rosebank Landscape of Lismore Basalt landscape of rolling hilis
with slopes typically 20 — 40%. Furthermore, it is noted that the Rosebank landscape is prone
to acid soil generation, and steep slopes create a mass movement hazard.

Directly west of the main road through Bexhill, a sandstone quarry exists, and it is indicated on the
above map that this quarry is located in the Kangaroo Creek Sandstone formation, which is overlain by
the Lismore basalt in the area of the quarry.

The above general classification of the site soils was generally observed to be consistent with the site
conditions during the site investigation, however the boundaries between the units varied in location,

In the area characterised as RO or Lismore Basalts, the soil profile typically presented as follows:

»  Colluvium typically silty clay, red to red brown and grey, firn to hard, medium to high plasticity,
which may include variable porfions of gravel, cobbles and boulders. The colluvial material is
derived from slopewash and landslide events, and is characterised by being unpredictable
between investigation locations. {The colluvium is generally assessed to have similar
engineering properties to uncontrolled earth fill) overlying ~

s Extremely weathered basalt typically characterised as dense clayey gravels, upon which refusal
occurred in some instances on an extremely weathered basalt shelf,

In the area characterised as CLA or Calico landscape, the soil profile typically presented as follows:

» Asilty clay layer at the surface, of colluvial origin, highly plastic, from pale grey fo dark brown to
black, firm to very stiff, overlying —

¢ Residual sandy / silty clay layer, colour ranging from pale grey to orange mottled brown and
grey, stiff, overlying —

s Extremely weathered Sandstone and siltstone, dense to very dense, typically described as a
sandy clay or clayey sand to gravel.

In the area characterised as EL or alluvial floedplains, the soil profile typically presented as follows:
e Alluvial silty clay, of high plasticity, brown with a trace of rootiets, overlying -

¢ Alluvial silty clay, grey and mottled brown in colour, changing to grey at depth, stiff. Refusal
was typically not encountered in the alluvial floodplain areas.

Further details of the materials intersected by the boreholes are given on the Engineering Logs
presented in Appendix A, with explanation sheets defining the terms and symbeols used in their
preparation.

4.2 Groundwater

All test pits presented moist to wet soils. Conditions suggesting groundwater seepage were observed
at three locations, TP9, TP13, and TP10. No ovemight observations of standing water levels were
made as test pits were filled in directly after exposure.

Groundwater inflow was observed at 1.1m at TP9, which was situated in the lower lying area next to a
minor creek. At TP13, inflow was observed at 4.7m, being upsiream of TP8. The groundwater inflow at
TP9 and TP13 is presumably due to the proximity to the creek.

Groundwater inflow was observed at 2.8m at TP10 near the extremely weathered basalt to rock
interface, which suggests that some perching of the water table on the slopes is possible. ltis our
experience in the basalfic terrains of the Lisrnore Basalt that perched greundwater tables are common,
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Preliminary Geotechnical Assessment - Bexhill Village Proposed Rezoning

and that prediction of groundwater levels and seepage is very difficulf. Groundwater levels fluctuate
dramatically with rainfall, and vary locally depending on the degree of fracturing and jointing of the rock
mass.

Ground water levels may fluctuate after rain or as a consequence of other climatic effects, so seepage
may oceur on other parts of the slopes at other times.

4.3 Slope Hazard Assessment

A number of instability related hazards were noted across the site and have been used to assess the
likelihcod of future slope instability. Hazards noted were:

¢ Soil creep
« Small translational landslides of 5m® to 10m®
+ Hummocky ground consistent with debris from a large older landslide event,

s [Exposed very steep scree slopes consistent with a back scarp landform derived from a large
[andslide.

These hazards were noted generally on slopes that are underlain by basaitic soils. Soil creepis
expected to be most active on the areas underlain by coliuvium.

Figure 3 presents landslide hazard zones (Low, Medium, High and Very High) based on the observed
landslide hazards on site, the topography, and the subsurface soil profile. -

The Hazard zones are detailed below:

Low Hazard: This area lies on predominantly gently sloping ground on the crests of ridges, and the
floodplain downslope of potential landslide debris run-out reach. Slope angles are generally less than
10% and instability is considered to be unlikely, other than localised events along the immediate
margins of creeks. Steeper slopes underiain by sedimentary rocks are included in this classification.

Medium Hazard: This area includes steeper slopes on the fianks of the hillsides and gullies. Slope
angles are typically in the range of 15% up to approximately 20%. Instability involving rapid mass
movementis considered to be unlikely on undisturbed ground, though soil creep is an active slow
process. The likelihood of rapid mass movement (such as landslides) occumring is likely to increase
significantly if the natural drainage is altered or slopes are steepened by excavation or filling, without
adequate engineering of structures.

The trigger for landslide events may be inadequately supported excavation, poor engineering, seismic
events, significant increases in the soil moisture regime (such as excessive and prolonged rainfall or
leaking services), or development conducted not in accordance with good hillside practice (Appendix B)
or a combination of all of the above.

High Hazard: This area is restricted to the steeper ground on hillsides and in drainage gulfies. These
slopes exhibit signs of existing soil creep, erosioh and mass movement. Slope angles are greater than
20%. It is considered that there is significant potential risk of localised 1andslides or similar rapid mass
movement in this area. Soil creep is expected to be an active process in this area where soil
thicknesses are greater than 1m deep. The extent and depth of colluvial soils at specific location will
significantly affect the likelihood of slope instabifity occuring. Likelihoods wifl increase significantly if the
natural drainage or existing vegetation is removed or slopes are steepened by excavation or filling
without adequate engineering.
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Preliminary Geotechnical Assessment - Bexhilt Village Proposed Rezoning

Very High Hazard: This area includes areas of previous landslide debris, the very steep slopes steeper
than 35% and slopes immediately downhill of very steep slopes and scree slopes. The likelihcod of
translational landslides, rock rolling events, debris flows and remobiiisation of landslide debris is
considered significant, as landslides are an active process in this area. Settiement of the landslide
debris is expected to be ongoing and unpredictable. Construction of roads and buildings in this area
will require particular and detailed attention to the geological hazards so as not to further increase the
slope instability hazards.

Slope instability is an active and ongoing process.

5 RECCOMENDATIONS

5.1 Recommendations for Development Based on Slope Hazard Assessment

The design and construction of all the structures and infrastructure on the site should be carmied out in
accordance with good hillside practice as outiined in Appendix B. It must be accepted that the potential
risks associated with hiliside construction are greater than construction on level ground in the same
geological environment. The impact of development may be adverse and inappropriate consiruction
techniques can increase the potential for ground movement,

Careful attention should be paid to the treatment of water emanating from springs as these have the
potential to significantly increase the risks associated with instability if they are not appropiiately
handied. Methods for treatment of water emanating from springs may take the form of trench drains or
horizontal borehole drains, with flows directed to the stormwater system. The need for such systems,
and the location and design will need to be assessed during design of structures forming the
developments.

Recommendations for each Hazard Zone are provided below:

Low Hazard: This area is considered suitable for residential development with the potential for
instability placing no restrictions on house type or design other than good engineering and construction
practice. Note that development of the floodplain soils at the base of the slopes will require
consideration of other geotechnical issues, in particular periodic inundation and very reactive soils that
may have a low bearing capacity.

Moderate Hazard: This area is considered suitable for residential development, however the fikelihood
of slope instability could increase significantly if the natural drainage is altered or slopes steepened by
excavation or filling. Earthworks should be minimised, and filling restricted to a maximum of 1m. Septic
/ Grey water system discharge should be carefully controlled to reduce changes fo soil moisture.

[tis recommended that geotechnical assessments complying with AGS2000 be carried out for individual
house blocks in this area to provide appropriate advice on the footing design and potential engineering
constraints posed by slope instability hazards for proposed houses. As a minimum, footings for such
structures will be required to found below all slopewash and colluvial soils. Engineering design and
construction should follow the guidelines for hillside construction and practice attached as Appendix A.

High Hazard: The likelihood of instability will increase significantiy if the natural drainage is aitered,
existing vegetation is removed, or slopes steepened by excavation or filling.

Residential construction may require significant engineering and slope hazard assessment works in this
area. Should construction be undertaken it is recommended that site-specific geotechnical studies that
include subsurface investigations be carrled out for individual developments to provide appropriate
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Preliminary Geotechnical Assessment - Bexhill Village Proposed Rezoning

advice on slope stability issues, footing design and potential engineering constraints. The costs of
such investigations would likely be significant. Some sites may require significant stabilisation works
prior to undertaking the development.

Very High Hazard: This area would not typically be considered suitable for development. Should it be
considered, significant stabilisation works may be needed to remediate the hazards, and considerable
engineering and design input would be needed to undertake developments. Foundations of buildings
are expected to require deep piled solutions and would likely be cost prohibitive, or significant
earthworks may be required to remove the landslide debris and replace it with contrailed fill to allow
shallow foundations.

The above comments assume that excavations, draihage and construction work are carried outin
accordance with good industry practice. General recommendations and guidelines for good and poor
hillside construction practice are shown in Appendix B.

At the least all slope stability risk assessments should be carried out in accordance with ‘Landslide Risk
Management Concepts and Guidelines’ published by the Australian Geomechanics Society.

5.2 Excavation Conditions

Generally, excavations with hydraulic excavation equipment should proceed readily to similar depths as
that undertaken in our investigations (depths of around 1.5m) across the eastem half (Lismore Basalit
proiile) of the site. The backhoe, which was equipped with a bucket 300mm with clayftiger teeth
typically refused around 2m below the ground surface, but in some instances excavation depths of up
to 5m were achieved. Spoil from these excavations will be generally Siity Clay and gravel with some
cobbles,

in the alluvial flood plain area of the site excavation proceeded fo depths of 5m without difficulty. Spoil
from excavations in the alluvial area will typically be highly plastic clays.

In the area underlain by sedimentary rocks (north-western area of the site) excavation was typically
possible to 2m depth. The excavator refused at 2m depth in TP11 while excavations proceeded with
lithe resistance to about 4m at the other test pits in this area (TP7, TP9, TP13). Spoil from excavations
may include sandy clay and clayey gravel.

The very steep portion of the north west of the site includes significant areas of exposed rock and
bouiders, and excavation of these areas is likely to require the use of rock breaking equipment and
techniques. Depending on the volume and nature of bulk excavation, and the production rates
required, either very large bulldozers and/or blasting may be required. Detailed excavations would
require hydraulic rock breakers.

Significant variation is expected in the depth of the soil profile across the site. Local areas where
bedrock is shallower and rock strengths are greater than typical are expected.

5.3 Suitability of Site Soils for Use as Fill

Generally the soils exposed on the site are suitable for re-use as controlled fill. The following
comments should be noted;

». The placement or removal of greater than 1m of material on areas noted as “moderate”
slope hazard or any fili or excavation in areas of “high” or “very high” slope hazard should
be undertaken only after seeking suitably qualified and experienced engineering input.

Coffey Geotechnics 6
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Preliminary Geotechnical Assessment - Bexhill Village Proposed Rezoning

Where site regrade is proposed, all existing topsoil, including uncontrolied fil, vegetation or
other potentiafly deleterious material should be removed to spoil or stockpiled for re-use as
landscaping materials only;

The basait derived residual and colluvial solls are expected to be moderately to highly
reactive (susceptible to volume changes with variation in moisture content), and the alluviai
soils of the low lying areas are expected to be highly to extremely reactive. These soils will
need to be placed and compacted to the specifications below to reduce the risk of
excessive soil movements,

The alluvial soils are expected to be highly to extremely reactive.

Moisture conditioning of the alluvial soils and some colluviai soits will be required to achieve
the moisture specification. Potentially the alluvial soils may require drying, and the colluvial
soils may require wetting up.

Removal of oversize material from basalt derived soil types may be required prior to use of
the material as fill, depending on the proposed land use.

Fill placement methodology:

* Allfill should be placed in accordance with relevant Australian Standards, notably AS3798-
2007,

+ Approved fill beneath residential structures should be placed in layers not exceeding 300mm
loose thickness and be compacted to a minimum dry density ratio of 95% Standard Compaction
for cohesive materials provided applied foundation pressures are iess than 100 kPa. Further
advice should be sought should applied foundation pressures to controlled fill areas exceed 100
kPa.

» Granular soils such as sand and gravel (which were not observed on this site, and if required
would need to be imported) should be compacted to a Minimum Density Index of 70%.
Depending on the size of the granutar material used, a method specification may need fop be
developed for the site to aliow compaction of the granular material.

¢ Clay fill should be placed and maintained at £2% of Standard OMC.

= All filling beneath residential siructures should be carried out under Level 1 consfruction
monitoring and testing as defined in AS3798-2007.

+ Adegquate consideration should be given to the type of material used beneath the structures, in
terms of implications on the site classification.

All Earthworks should be carried out in accordance with the recommendations outlined in AS3798-
2007, ‘Guidelines for Earthworks for Commercial and Residential Developments’.

Coffey Geotechnics 7
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5.4 Batter Slopes and Retaining Wall Design Parameters

541 Temporary & Permanent Batter Slopes

Table 1 presents recommendations for both temporary and permanent unsupported batter slopes

Table 1: Temporary and Permanent Batter Slope Recommendations
Material Batter Slope Type Maximum Slope Angie
(Horizontal: Vertical)
Fill, Alluvial Soils and Temporary 2HAV
Colhuvium Permanent 3H:1v
Temporary 1H1V
Residual Soil
Permanent 2H:1V
Highly Weathered Basalt Temporary 0.5H:1V
Sedi
and Secimentary Rock Permanent TH:AV

Adequate drainage should be provided for all batter slopes. As a minimum during rainfall, surface water
on the high side of temporary slopes should be diverted away from the slope face and the face
protected by the placement of plastic sheeting. Should observation of the temporary slopes used

during construction indicate the batter slopes are not performing adequately, further advice should be
sought. :

Should exposures of greater than 1.5m in height be excavated in highly weathered rock we recommend
that an engineering geologist should map the faces to assess the likelihood of pre existing defects in
the rock and soil affecting the slope stability.

Where structures or roadways are proposed to be founded above batter slopes a setback may be
required. Atthe least a setback of the height of the batter slope should be imposed from the crest of
the slope. Further advice should be sought if structures are to be constructed within this distance.

54.2 Retaining Walls

Gravity type retaining walls may be designed on the basis of a triangular stress distribution. Design
parameters for the geotechnical units are shown in Table 2. Design of the walls must take intc account
any surcharge from sloping ground or other loadings behind the wall which will increase the earth
pressure loads from the horizontal ground case. Global failure of the structure should also be checked
for acceptable factors of safety.

Adequate drainage should be provided for all retaining walls. Vertical drains should be connected toa
geofabric wrapped perimeter drain provided at the toe of the final excavation, which should discharge to
the site stormwater system to provide long term drainage behind excavation walls. Flushing points
should be incorporated into the design of the perimeter drain and periodic maintenance should be
incorporated into the management plan of the proposed development.

Drainage measures as described abave, if properly maintained, should reduce the risk of elevated pore
pressures at the back of the wall, however pore pressures may still be generated at other points behind
the wall. The design should incorporate an allowance for such pressures. A typical aliowance of

Coffey Geotechnics 8
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potential water pressure build-up equivalent to one-half the wall height is considered to be reasonable
with such drainage measures installed.

TABLE 2: Preliminal_y Retaining Wall Design Parameters

UNIT UNIT WEIGHT | EFFECTIVE COHESION EFFECTIVE FRICTION
1 \
(kNIm?) c ANGLE ®
{kPa) {degrees)
Controlled Fil*- 20 0 32
Colluvial Soils 20 0 25
Residual Silly 20 5 28
and Sandy Clay
Extremely 22 10 . 34
Weathered
Material

Notes: 1. Assumes a cohesion-less and granular free draining fill placed and compacted in accordance with AS4678-2002 Earth
Retaining Stnuctures.

5.5 Note on proposed lot layout

We understand the current lot layout is prefiminary, however numerous lots on the current laycut are
very steep, and do not include an appropriately sloped building pad. Based on the landforms on the
site and the slope instability hazards observed, we would recommend that you consider changing the
layout to aliow buyers of the lots room fo accommeodate the slope instability issues inherent with
development of sloping sites. Furthermore, the landslide scarp and colluvial debris observed in the
north west of the site are not likely to be economically developed, and may be a suitable site for
community lands, flora and fauna reserves, and regeneration of the depleted rainforest habitat that
once occupied the site if such is considered desirable.

Buyers of lots thar are assessed as having a moderate hazard or greater will be required to found either
on piles or use more advanced designs than cut to fill project homes. Itis likely that specific structural
and geotechnical engineering will be required for construction on these lots.

When adjusting the lot layout we recommend that the slope stability issues raised in this report be
considered, and that where possible roadways, contour the site topography rather than fransecting the
slopes. Possibly a ‘precinct’ model of development may suit this site.

5.6 Foundation of roadways on colluvial soils

We do not recommend foundation of structures or roadways on colluvial soils or uncontrolled fill, unless
specific and detailed investigations of the sites are undertaken, and suitable foundation conditions
found or created. Foundation of roadways on colluvium may lead to increased slope instability risks
and poor performance (setement and landslide) of the roads and drainage infrastructure.

Earthworks should be limited to the minimum practical, and ali filling founded wholly on residual soils,
and placed in accordance AS3798-2007. Stormwater water discharge should be carefully confrolled
and adequately sized to reduce changes to soil meisture.
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Preliminary Geotechnical Assessment - Bexhill Village Proposed Rezoning

Based on the slope angles observed in the field, it is likely that retaining walls will be required to support
the road comidor in some areas of fill and cut. These retaining walls should be engineered in
accordance with AS4678 — 2002, Earth Retaining Structures, and should be founded within residual soil
or weathered rock depending on their design loadings. Cut slopes steeper than 2H:1V in residual soil
will require support, and batter slopes on controlled fill should not be placed steeper than 3H:1v

5.7 Development of alluvial floodplains

Geotechnically the soils within floodplains of the Lismore region are extremely reactive, and typically’
require deep (greater than 2m) piled foundations for residential structures. Foundations for larger
structures than two steries may be required to extend to rock at considerable depth.

Piled foundations are required to be designed for uplift and drag exerted by expansion and confraction
of the solls to the depth of seasonal influence (around 2m). In some cases de-bonding of piles in this
zone is required. Other strategies could be employed, but all involve seme cost above the usual.

Alluvial floodplains include deposits derived from flood events, and as such are expected {o be

inundated by floodwaters in the future. Specific advice pertaining to flooding may be required to develop
these areas. .

5.8 Recommendations for further work

Over and above the works recommended for investigation of the proposed residential lots prior to
construction, we recommend detailed assessment of the cut portions of road works will be required
prior to construction. The aim of further investigation work would be to more accurately assess
foundation conditions at the location of the works, and confirm the preliminary design parameters
offered herein. This work could only be carried out once lot layouts are confirmed.

6 LIMITATIONS

The assessment presented in this report is based on a limited number of investigation locations and
observations. Engineering judgement has been made to assess potential conditions between
investigation sites, but significant variability should be expected in the nature and depth of the soil units
within man made and geological environments such as those evident at this site.

This report presents a preliminary assessment of the site conditions at the time of the site works,
These conditions may change in the future. The parameters provided here are for preliminary design
and planning purposes only. Further investigation will be required for individual residential
developments, road construction and detailed assessment of slope stability risks.

Consideration should be given to these factors when following recommendations in this report.

For and on behalf of Coffey Geotechnics Pty Ltd

e

Tom Nicholson

Senior Engineering Geologist
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SPECIALISTS MANAQING THE EARTH

Important information about your Coffey Report

As a client of Coffey you should know that site subsurface conditions cause more construction
problems than any other factor. These notes have been prepared by Goffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report has been developed on the basis of your
unique project specific requirements as undersiocod
by Coffey and applies only to the site investigated.
Project criteria typically include the general nature of
the project; its size and configuration; the location of
any structures on the site; other site improvements:
the presence of underground utilities; and the additional
risk imposed by scope-of-service limitations imposad
by the client. Your report should not be used if there
are any changes to the project without first asking
Coffey to assess how factors that changed subsequent
to the date of the report affect the report's
recommendations. Cofigy cannot accept responsibility
for problems that may occur due to changed factors
if they are not consulted.

Subsurface conditions ¢an change

Subsurface conditions are created by natural processes
and the activity of man. Forexample, water levels
can vary with time, fill may be piaced on a site and
poiiutants may migrate with time. Because a report
is based on conditions which existed atthe time of
subsurface exploration, decisions should not be based
on a report whose adequacy may have been affected
by time. Consult Coffey to be advised how time may
have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions
only at those points where samples are taken and
when they are taken. Data derived from literature
and external data source review, sampling and
subsequent laboratory testing are interpreted by
geotogists, engineers or scientists to provide an
opinion about overall site conditions, their likely
impact on the proposed development and recommended
actions. Actual conditions may differ from those inferred
to exist, because no professional, no matter how
qualified, can reveal what is hidden by

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

earth, rock and time. The actual interface between
materfals may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing can
be done to change the actual site conditions which
exist, but steps can be taken to reduce the impact of
unexpected conditions. For this reason, owners
should retain the services of Coffey through the
development stage, to identify variances, conduct
additional tests if required, and recommend solutions
to problems encountered on site.

Your report will only give
preliminary recommendations

Your report is based on the assumption that the
site conditions as revealed through selective
point sampling are indicative of actual conditions
throughout an area. This assumption cannot be
substantiated until project implementation has
commenced and therefore your report recommendations
can only be regarded as preliminary. Oniy Coffey,
who prepared the report, is fully familiar with the
background information needed to assess whether
or not the report's recommendations are valid and
whether or not changes should be considered as
the project develops. If another party undertakes
the implementation of the recommendations of this
report there is a risk that the report wili be misinterpreted
and Coffey cannot be held responsible for such
misinterpratation.

Your report is prepared for
specific purposes and persons

To avoid misuse of the information contained in your
report it is recommended that you confer with Coffey
before passing your report on to another party who
may not be familiar with the background and the
purpose of the report. Your report should not be
applied to any project other than that originally
specified at the time the report was issued.
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SPECIALISTS MANAGING THE EARTH

Important information about your Coffey Report

Interpretation by other design professionals

Costly problems can occur when other design professionals
develop their plans based on misinterpretations
of a report. To help avoid misinterpretations, retain
Coffey to work with other project design professionals
who are affected by the report. Have Coffey explain
the report implications to design professionals affected
by them and then review plans and specifications
produced to see how they incorporate the report
findings.

Data shoutd not be separated from the report*

The report as a whole presents the findings of the site
assessment and the report should not be copied in
part or aftered in any way.

Logs, figures, drawings, etc. are customarily included
in our reports and are developed by scientists,
engineers or geologists based on their interpretation
of field logs (assembled by field personnel) and
laboratory evaluation of field samples. These logs etc.
should not under any circumstances be redrawn for
inclusion in other documents or separated from the
report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings,
conclusions, or recommendations about the potential
for hazardous materials existing at the site uniess
specifically required to do so by the client. Speciafist
equipment, techniques, and personnel are used to
perform a geoenvironmental assessment.
Contamination can create major health, safety and
environmental risks. if you have no information about
the potential for your site to be contaminated or create
an environmental hazard, you are advised to contact
Coffey for information relating to geoenvironmental
issues.

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

Rely on Coffey for additional assistance

Coffey is famiiiar with a variety of techniques and
approaches that can be used to help reduce risks for
all parties to a project, from design to construction. It
is common that not all approaches will be necessarily
dealt with in your site assessment report due to
concepts proposed at that time. As the project
progresses through design towards construction,
speak with Coffey to develop alternative approaches
to problems that may be of genuine benefit both in
time and cost.

Responsibility

Reporting refies on interpretation of factual information
based on judgement and opinion and has a level of
uncertainty attached 1o it, which is far less exact than
the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded.
To help prevent this problem, a number of clauses
have been developed for use in contracts, reports and
other documents. Responsibility clauses do not transfer
appropriate liabilities from Coffey to other parties but
are included to identify where Coffey’s responsibilities
begin and end. Their use is intended to help all parties
involved to recognise their individual responsibilities.
Read all documents from Coffey closely and do not
hesitate to ask any questions you may have.

* For further information on this aspect reference should ba
made to "Guidelines for the Provision of Geotechnical
information in Construction Contracts® published by the
institution of Engineers Australia, National headquarters,
Canberra, 1987.
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Engineering Borehole Logs and Explanation Sheets
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TESTPIT GEOTCOFHOZ108AA.GPY COFFEY.GOT 21.8.07

Form GED 5.2 issua 3 Rev.2

Coffey | ?.: “geotechnics

Excavation No. TP1
H H H Sheet 1 0f 1
Engineering Log - Excavation PrgectNo: | GEOTALSTO3105AA
Client: RIORDANS CONSULTING SURVEY Date started: 18.7.2007
Principal: Date completed:  78.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Testpitlocation: REFER TO FIGURE Checked by:
equipment type and modal:  Case 520¢ PR Orientation: NS Easting; 534088 m R.L. Surface:
excavation dimensions:; 3mlong  0.5m wide Northing: 6817461 m datum:
excavation information material substance
5 x5 g8
E notes g8 material _ §lug
g & Bl sampies. £ g;g .g £lg2 & 3§ additional ob'::r':':&ons
a8 g tests, ot depthl S [ 8E | sl type: plasticity of particle characteristics, 3‘5 Bl wa
Elyq318 RL metres} & | S & eclour, secondaty and minor components. £ 3 BESS
N CH | CAay: high prastoay, 0ark grey, Trace of Toots 1 = COLLUVTAC SO .
o 0.2m, trace of boulders and cobbles to 300mm in N
diameter, -
\"-‘-89.451@5 Q. =
% uso ) .
2 1, _:
2 X .
§ Sitty CLAY:HIgh piasticlty, paié giey brown, some BER [ REBIDUACSOIL — — —— — 7]
medium to coarse grained gravel. a
5 1 7]
ifx u
Gravel: coatse, Fark grey, wih & race SThigh Vo | | [ EXTREMELY WEATHERED ]
plasticity clay. . BASALT ]
AN TP inated at 2.2md efusal on exiremely i
i ] woathered basat a2 P refusal on i ]
. 25] Test pit TP1 terminated at 2.2m i ]
} n ; -
I ] | ;
3.0] i -
| : | :
| N ] ! N
! 357 i _
| : H :
g ] i ]
o [ i
L 4.07 | : .
Sketeh
mathod support notes, samples, teatz classHicatton symbols and consistencyidensiy Index
N natural exposure S shoring N nit Uy undisturbed sarmpie S0mm diamater soil description Vs vory soft
X existing excavation Un undisturbad sample 53mm dameter based on unified classiication S ot
H BH backhoe buckst m” 3 m‘;a n&g: system gt m
B budidozer blade vans r
R Tipper ha ressancs Bs bulk sample molsture Vst veary stif
E excavater *Em o E emstE‘rm sample D diy H hard
water R refusal M molst Fb triebla
-!- watsr level W owet VL vary loose
=== On cixbe sown Wp  plaatic imkt L tooms
W, ligukt mit MD medium dense
P vemmr innow D dense
—af water outiow vD very danse




[

TESTPIT GEOTCOFHDA108AA.GP] COFFEY.GDT 21.8.07

Foim GEQ 5.2 lssue 3 Rev.2

coffey : geotechnics

Excavation No. TP2
1 H 1 Sheet 1of 1
Engmeef ing Log - Excavation ProjectNo: ____ GEOTALST03108AA
Chent: RIORDANS CONSULTING SURVEY Cate started: 18.7.2007
Principal: Date completed:  18.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Testpit location: REFER TO FIGURE Checked by:
equipment type and model:  Case 520c Pit Orlentation: NWISE Easling:  534234m R Surface;
 |excavation dimensions: ~ 28mlong  0.5m wide Nothing: 6817535 m datum:
excavation information material substance
g Bk
ctes = material g 8
s:mples, 58 3 28 5= ﬁg g structure and
g 8 | tests, et depti] = !E:E <ol type: plastily or paticie claracterit 3% %.E' on additional observations
3| ¥ RL metresl E %5 coiour, secondary and minor components, e8| g2 8858
TN TR {CLAY: high prasticiy, Jark brown, Tace Fos e W1 T 7T | COMOVIAL SO0 ]
0.4m depth, . .
i -
0, % ! ' ]
=) ; i -
u 7 CH [ Sitty CLAV:mediur i high plasticiy, paie grey, VSt | (] ;i [RESIBOACSEIC — 7]
E , g% sunrin,{egraw,-l'\‘:"rn‘lg}m:ﬂesifJ pastichy. pale g1y Ind .
I o
S %é | ]
w / / i f -
= D / / Iy -
5 //’/ ] ]
z & | -
27 | ]
7 ¥ ;
2, //’ J
o F GW | Gravel: coarse grained gravel, Drown with some vD a#‘EX"TR_EﬁE'."Y_\ﬂE._ATHE@D— -
hd medium plasticity ciay. : i T
25] TPZtt:&nnggate';:l ;g!f.&n due to refusal on extremely i .
=a wesl 52 . .
- Test pit TP2 terminated at 2.3m .l -
N ! ]
307 ]
. P ]
i ; ] i
_ i |
35] K 3
i i J
4 } ! i
- § i =
4.0 | i -
method support nolss, satples, texts claaslfication symbols and consistencyfdenstly index
N naturak axposune 5 shoring N o Uy undisturbed sample S0mm diameter ol description vs very soft
X axlating excavation Uy undieturbed sample 63mm dlameber basec on unified classification S soft
M M W e o
vane r
R ripporm et Bs bulk sampte motsturs Vst vory st
E excavator E environmantal sample 2] cry H hard
walsr R rafusal L moist b friabls
Yy waterlevel W et vL veiy loose
T onemeom W ey MD  modmdenss
(8 maoium
P vt inflow D derse
—alf walsr outfiow vD very dense
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Form GED 6.2 15506 3 Rev.2

coffey ~ geotechnics

Excavation No. TP2
1 1 H Sheet 1o0of 1
Engmeermg Log_ Excavation Project No: GEOTALST03108AA
Client: RIORDANS CONSULTING SURVEY Date started: 18.7.2007
Principal: Date completed:  18.7.2007
Project: BEXHILL GEQTECHNICAL INVESTIGATION Logged by: ALB
Testpitlocation: REFER TO FIGURE Checked by:
equipment type and model:  Case 520c Pit Orientation: Easting: 534158 m RL Surface;
excavation dimensions: 25miong  O.5mwide Northing: 6817636 m datum;
excavation information material substance
5 5 38 {ud,
i notes gls material < g s g structune and
Bl § |§| | 52mpes £ Eg 5:»5:.’ 2 22 additional obssrvations
S| 3 (B Bltee]  sopml B | BE| sl type: plastoityor particle clarctenistis, 28155,
El4y23 2 g RL metres] 5 | B & colour, secondary and minar components, E 8gg8
LY 7] CH | CCAV:Hg ,oa e 1" I 4 ;ioo:.wvm .
o ]- ; o 0.2m depth, i i —
i Xt ! ]
' a o CH T Sitty CLAY:high piasticty, pae biown-grey, some H | [RESDURTSEIC ——— ]
} : % medium to coarse grained gravel. il A
Pl o ; ]
Hilé X ]
! ] 1. ! o
I g } N
e F .7 | GW | Gravei:Coarse grained, brown-dark grey, a traca of 3] | [EXTREMELY WEATHERED — ]
L o medium plasticity clay, ; 7]
15 . ; -
P o H -
i 3 og ]
20T . ° i N
N TP3 terminated at 2.0m due refusal on extremely B
N weathered basalt shelf o
N Test pit TP3 terminated at 2m _
| ! 25] _
i ]
i ! 7
] 7 f ]
Pl . i ]
P 34] il -]
N ] s ]
b T i i
5 35] l 3
o ] ! |
' N f ]
1!
li . J .
| i 4. | -
Sketch
mathod aupport notes, samples, teats classification symbole and consistencyfdensity Index
N natual éxposure & shoring N nll Us undisticbed sample S0mm diamater solf description vs very soft
X existing excavation Ug undisturbed sample 63mm Sameter based on unified classification 8 oft
BH tackhos bucket ?.mon D dturbed arrlpb) systemn F firm
B bulidozer biace v vane shear (kFa] St stif
R ripper fomdumcs | s bulk sample molsture Vet very st
E arpsmr IEMBQ w0 E efvironmental sample B oy H hard
water R refusal M mcist Fo fratis
A A veater leval W owel VL very oose
=t= on date shown Wp  plastc kmit L loase
W, tquid kit Mo medumn denss
P— vawrinfiow D dense
—ufl vRwRT outliow Vo vely derse
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Engineering Log - Excavation

Excavation No. TP4

Sheet 1 of 1
Project No: GEOTALST03108AA

RIORDANS CONSULTING SURVEY

Date staried: 18.7.2007
Date completed:  18.7.2007

TESTRIT GEOTCOFHO3108AA.GPJ COFFEY.GDT 21.8.07

Fotm GED 5.2 1sasue 3 Rev.2

BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Testpitlocation:  REFER TO FIGURE Checked by:
equipment type and model:  Case 520¢ Pit Orientation: Essling:  534265m R.L. Susface:
excavation dimensions: 2.7mlong  0.5m wide Norhing: 6817804 m datum;
excavation information material substance
5 [ " §
® 2 matarial ® §§§
= = @ structure and
B § 5 3 % '%E ég g% §kPaE addiional chservations
fa d solf : plasticity or particle characterist] 5 =3
g 23|2| 8. RL mg 8§13 5‘ oogupr;&seenndary and minor componemig.s' 28 88 8888
L CH | CLAY: TWgh plasticty, Gam brown, tace of Tooles M = [ | COLLUVIAL 50T .
@ to-0.2m depth. ]
/ Vat 2
] e o e e e e s e e -
% CH | Sitty CLAY:high plasticity, brown, trace of cobbies. o )
/ .
: ? ]
7 2 .
x A | — e e [ S
§ 7| CH | Sty CLAY:mediumn 15 high piasticy, pale Brown, H | | [RESDUACSOIC R
) é SOme medium o coarse grained grave! and cobbles. N
4 7 ]
] 7 7
z 7
7 * 3
%/ . ]
2 / ! [ -
o] 4 S I (R
. 0 | GW [Gravei: coarse grained gravel, brown-grey, trace of VD i | [EXTREMELY WEATHEREL i
3%, medium plasticity cay. i ]
B G?G N
r o [ -
25] o 'y
i TP5 terminated at 2.5m dus o refteal on extemely ] [ N
i weathered basalt rock shelf 1 .
N Test pit TP4 terminated at 2.5m } ; _
3.0 i ]
R R 4
- ! 4
35] J g A
- iy .
i b -
. n .
4. |
method notes, samplas, tels cisssification symbols and cotsistencyfdenally Index
N S sharing N nll [17% uncistutbed sample S0mm dametsr soll description vs vary soft
L X U, unclisturbed sample 63mm dameter | based on unified classification s soft
BH Jon o digturbed sample system F firm
B v vane shear (kPa) st stit
R o rmos B8 bulk sample moisture vet very it
E r-M:’ E ervinonmental sample Dy H hatd
R tefumal M momt Fp triable
Ny waterlevel W owet VL vety loose
== o date shown Wp  plastic bmik L loose
W, Hquid Umk ND medum dense
e water inflow D " derms
—l] watsr authow VD vry denee
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Coffey ~ geotechnics

Excavafion No. TP5
H H H Sheet 1 of 1
Engineering Log - Excavation oo GEOTALSTO3108AA
Client: RIORDANS CONSULTING SURVEY Date started: 18.7.2007
Principak Date completed:  18.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB '
Testpitlocation:. REFER TO FIGURE Checked by:
equipment type and model.  Casa 520c Pit Criertation: Easting; 534193 m R Surface:
excavation dimensions: 23miong  0.5m wide Northing: 6818085 m datum;
excavation information material substance
é = - ﬁ e g
B Rotes 2|2 matecial | Bl ¥Es structure and
& (B, | mpes £ gg éé £z SE2|  Loqtonal omservations
& |8 & |testsete depthh a8 E|  soltype pasichy or partcle ceracteristis, 58 | 82| ke
523 |3] B RL metres] & | 8 colour, secondary and minor components. 88| 8% |sgse
TN CH | 51y CLAY:Tgh plastciy, Gark Diown, Tace of 14 B T | COLLUVIAL 20T .
{ 5 rootiets, cobbles and bouiders fo 0.4m diameter. :L ]
! CH | Silty CLAY:HIgh plasticty. pals biown-grey, wih -~ — vei ]! ]
! some coarse ?ralp'ned gravelp:nd cobbles. 4 1 J ]
HEE ]
! & E ]
| w . 7
: @ % A
} (o] ! -
{ L H -
1 =z .
{ o
| < ]
i 5] % —
J N
: st ]
! X ]
! GP | GFavek coarse grained cobbly gravel, brown-grey, D | [REBDUACSOIL — — — —
; 3] with some high plasticity clay, i o
T 8 TP5 tertninated ot 4.6m due W refusal on boUKIeTs, ]
i 5] Test pit TP5 terminated at 4.5m ]
! ~ -
i h ]
g] i -
. ! -
N i :
! 7] ; |
! . ! i
Pl . H ]
H ‘ -l | ! -3
i g i .
Sketch
mathod aupport notes, sampies, tests classification symbols and conslstencyidenatly Index
N ratural exposure Sshog Nl § Uy undisturbed sampis 50mm dametsr | scl description V8 vary soft
X existing excavation Vg undistrbed sample 53mm clameter based on unified classification S i
BR beckhoe bucket o cisturbed sample sysbom F o
B bulidozer blade ?2 34 v vane shaar (kPa) 5t stit
R ripper JE L Bs butk sampfe molsturs VSt very stilf
E oxcavater E shvironmantal sample D oy H hard
R refusal M molat Fb friable
W owet VL vely bose
Wo  plastic kmit L tooss
W, Kquid Bk MD medium dense
D dense
VD very dense
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TESTPIT GEOTCOFHI3108AAGPJ COFFEY.GOT 21.8.07

Coffey\ geotechnics

Formn GEQ 5.2 Issue 3 Rev.2

ExcavationNo.  TP6
H H H Sheet 1of 1
Engineering Log - Excavation boecihe: | GEOTALSTOI108AA
Client; RIORDANS CONSULTING SURVEY Date started: 18.7.2007
Principak Date completed:  18.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: RV
Testpit location:. REFER TO FIGURE Checked by:
equipment type and model:  Case 5200 Pit Orlentation; Eagting:  534318m R.L. Surface:
excavation dimenslons: 25mlong  0.5m wide Northing: 6818162 m datum;
excavation information material substance .
&
5 Y] "
notes AL metecial oy gig .
g % f:;"ﬁp:f‘w % % 3 %g § & ld§'aE additional obssrvations
d il type: plasticity ricle characteristics, 5l &
3| 8 RL meehg 5185 sgiogup:secondaryﬁminof wmmponents. g5 85 2838
LI TT | Gravelly CLAY:HGN prastoiy, pale Drown, wilt W = T COLLOVIAL 50T ]
Z sbme cobbles. ] : .
i E
= GW | Clayey GRAVEL:coaree grained gravel, brown, VD  EXTREMELY WEATHERED |
1. ayey coarse grained gravel, brown. EXIREN B
i TP temminated at 1.1m due to refusal on extremely N
_ weathered basalt shell. N
Testpit TPG terminated at 1.1m N
1.5] -]
| 207 .
i ] R
n i -
H 2‘.5: l i _-
i 4 i .
¥ 307 =
1 N | -
¥ . ! 4
{ 35] | ]
i - i -
f - i .
l | 7 1 | N
i 4.0] it 1
Sketch
msthod suppact notes, sampies, tests chwsification symbols and consistencyidenelly Indax
N natural exposune 5 ahoting N onil Uy undisturbed sample 50mm ok 20l descriptd Vs vary soit
x exiating excavation Uy undisturbed sample 63mm dameter | besed on uniied clesslication s soft
BH backhos bucket ?.mm 3 mx::. m("ga: aystam ;t m
B bulidozar blade vans 11
R romeammce | Bs buik sampd motslure Vet very #1
E oot |ﬁm e E environmentl sargie D dy H hard
water R refusal M most Fr friabia
| .1 vealer bevel W owet VL very loose
= on date shown Wp  plastic ¥mit L fooss
W, Iquid bmit wo medium denss
- water inflow D dense
o] waisr outfiow Vi very dense
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TESTRIT GEQTCOFHOZ108AA GPY COFFEY.GDT 21.807

coffey s geotechnics

Excavation No. TP7
i i - i Sheet 10f 1
Engineering Log - Excavation oot GEOTALSTI0BAA
Client: RIORDANS CONSULTING SURVEY Date started: 18.7.2007
Principal: Date completed:  18.7.2007
Project: BEXHILI. GEOTECHNICAL INVESTIGATION Logged by: ALB
Testpitiocation: REFER TO FIGURE Checked by:
equipment type and model:  Case 520¢ Pit Crientation: Easting: 833931 m R.L. Surface;
excavation dimensions: 25miong  0.5m wide Northing: 6818198 m datum:
excavation Information materia! substance
8 g s¥lgd.
B notes g2 material 3L |
2 E I ts:;s?l::c £ %3 ég g%; %Pf additional observations
solk : parficle characteristics, S
g § E RL mqeﬁ g %g‘ colowtﬁ?smo;ndminor components, g§ §-§ 8
123 BE3E
. - WEEE O FILL: Tl i i oW, T F I %___w[__ u
; . CH pootsandbricks 188 o =]
CLAY: Wigh plastichy, paie orey. - —_— X | ]
1 I N
CH | $ilty CLAY high plasticity, brown grey, with some VSE | ! -
B gravel. i
- X -
: ‘
o CH [ Sty CLAY High plasticity, whide, ER [ RESDUAL S0IC SILTSTONE
W # {NO STRUCTURE) ]
§ Vol il -
]
SC [ 8andy CLAY:medium plasticity, sand 16 fine tg H , [ EXTREMELY WEATHERED ™~
4 / coarse grained. { | { SANDSTONE -
| )
X / = 3
— _% TPY lerminaied al 4 7m approaching refusal ‘ r‘rq 3
mi L/ 8 in| i -1
| i 5 extreme! weamaered sandstone, ¢ o ! f —
f i ] Test pit TP7 terminated at 4.7m ! ]
g -
B ; ]
¥ . g N
B 7] i 3
i - ! ! .
i - i -
| . | -
i 8] { N
Sketch
mathod support notex, samples, teate ciassilication symboie and consistencyfdsnsity Index
N aturs] exposyne S shoting N il Uy undishurbed sample S0mm diamaeter soll description Vs very soft
x axisting excavation Us undisturbed sampls 63mm dameter | based on Lnflad clssification s woft
1 8H backhoe t;::t ?'mb" 3 &wr:o:' n(ma) systein gt ::
8 buiidorer Yane it L
R oddace | gy bisk sample motsture vt W
2 1ﬁm i o o
water R refusel M molst (=Y friable
water lovel W owet V% vy loose
on date shown Wp  plastic imit L foces
W, quid imk M meciium denes
— water inflow ] denes
~if water outfiow vD very danss

Foim GEQ 5.2 Issus 3 Rav.2
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TESTPIT GEOTCOFHO3108AA GPJ COFFEY.GDT 21.8.07

Form GEO 5.2 1ssus 3 Rav.2

coffey - geotechnics

Excavation No. TP8
H H H Sheet 1eof1
Engineering Log - Excavation e e GEOTALST03108AA
Client: RIORDANS CONSULTING SURVEY Date started: 19.7.2007
Principal: Date completed:  79.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Test pitlocation: REFER TO FIGURE Checked by:
equipment type and model:  Case 520c¢ Pt Orfentation: Easting: 533856 m R.L Surface:
excavation dimensions. 28mlong 0.5mwide Northing: 88176852 m datum;
excavation information material subsfance
notes :4 S matsrial - B é g ‘g%
g 5 f:é"smi £ % 3 5% §§ kF'aE adcttona; absarvations
' s0il fype: : rticle charatteristics, 5 =
§ g RL mml g -E% eobwlﬁ'?smo;rﬁmimmmpment& gﬁ 85 8838
L E ) rrargeys 8 I e R e BN I AUV 50T .
ue CH [ $ilty CLAY=igh piastcity, grey miottie brown. ~ — — &1 % | .
| ]
0 i -
m ; R
E V8=76,20 i —]
KPa Change colour o grey. ' B
a ]
% VS=DS1 ] X 1 N
=z Pa ‘ -
! i
5] LI | -
i TP8 terminated at 5.2m due to imit of machine, i
. Test pit TP8 terminated at 5.2m ]
] -
: 7] i -
! 7] %- ]
l N ]
i g n
Sketch
method support notes, samples, tests classification symboils and comistencyidensity iIndex
N natral axposure S shoring N ol Uy undishurbad sample S0mm dametsr sofl dencription vs very soft
X exlating excavation Uy undésturbed sample B3mm ciameter twsad on unified classMication s soft
eH backhoe bucket _:.tame o dieturbed n{nk';p: system Fst E
B bulidozer biade v vine shesr
R o resistancs Ba buk sample molst Vst very sttt
{1 E z::mwr |Em o E ervinonmental sample D g H hard
water R refusal M moist Fo frinble
Y water level W owet VL very lcosa
=== On dade ahown Wh  plestic imit L loosa
W, iqudlimit MD hedium denee
P— water infiow D derse
—l] water outilow vD Very denss
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TESTRIT GEOTCOFHO3108AA.GPJ COFFEY,GOT 21.8.07

coffey geotechnics

Form GEO 5.2 Issue 3 Rev.2

Excavation No. TP3
H H - i Sheet 1of1
Engineering Log - Excavation iNo GEOTALSTO3108AA
Client: RIORDANS CONSULTING SURVEY Date started: 19.7.2007
Principal: Date completes:  719.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: RV
Testpitlocation:. REFER TO FIGURE Checked by:
equipment type and model,.  Case 520¢ Pit Orientation: N-S Easting: 533932 m R.L. Surface:
éxcavaﬁon dimensions; 2.5miong 0.5m wide Norhing:  6817801m datum:
excavation information material substance
notes matesial 388 g
'g = sampies, gé E; §g-.?-§ additional ob'::nn:ﬂons
g | tests, efo depth 5ol type: plasticity or particle charactaristics, %‘5 22! wa
S RL metres colour, secondary and minor components, = § ¥ |ggg8
N1 lvs= 4347 "CLAYTG . e T - 1T % ROV SO ~
Ka CLAY: hih paslich, ey, sorme moe brown — s a—
- ]
Calour change to brown> St i
5 B ]
- f .
pe . ; -
o i -
2] ! -
- ! ]
i Clayey SAND:High piasticiy, cand IS Tie grained, MD i N
D o greyiorange. <R -
£ i -
5] ]
! - TP terminated at 5.1 m due to Fmit of machine i -
{11 N feach. P "
Pl - Test pit TP terminated at 5.1m i i ]
§] 1 .
¥ . . .
% 7] i .
i N I ]
i ! B
- * -
] ! 4
Sketch
method support notes, samples, tests classification symbols and cohsistency/denslty Inclex
N natural exposure S shecing N nll Uy undisturbed sample S6mm dametsr woh description Ve vy soft
X axisting excavation Ug undisturbed sampie 63mm dameter based on unified classfication 8 soft
8H backhoa buckst natration D disturbed sample system F fim
B buiidozer biade 234 v vane shear (kPa) st it
R ripper Torsislince Bs buk semple molsture Vet very st
E excavatpr m E ervironmental sample D oy H hard
water R refusal M moist Fb friable
waler evel W wet VL very oose
. A on dete shown Wo  phatic hmit L loose
W, liquid $mikt MD maim dense
— water inflow [ dense
—lf wrater guifiow YD very dense




TESTPIT GEOTCOFHO3108AA.GPJ COFFEY.GOT 21.8.07

Form GEQ 5.2 {ssue 3 Rev.2

coffey

- geotechnics

Excavation No. TP10
H i H Sheet 1 of 1
Engineering Log - Excavation ProjectNo: ___GEOTALSTO3108AA
Client: RIORDANS CONSULTING SURVEY Date started: 19.7.2007
Principal: Date completed:  19.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: RV
Testpit location:.  REFER TO FIGURE Checled by:
equipment type and model:  Case 520c Pit Orientation: N-S Easting; 534136 m R.L. Surface;
excavation dirmensions: 25mlong D.5m wide Northing: 6817845m datum: -
excavation information material substance
= EY g P
notes g2 material AR ”
Bl tsamples. £ g z éz-g gé 2EE addttionai observations
8 L | teste. etc depf S | BE|  soil type: plasticity or particte characteristics, B| 28| ka
HE RL metresi & |85 colotr, secondary and minor components, 28| 2% 8858
N CH | Sty CLAY:Tugh plostoty, Diack BT = : COLLUVIAL SO "
% i ]
VE=56,20 /
kPa 0, é < ! _"
% x| E
; | .
1, % i ]
@ /s e e e e s T~ At At e e e e __._.._._.____...._._.:
i 1 GC [C GRAVEL: ined, brown, 1a D RESIDUAL SO _
o g rg;ly 20089¢ (Rl anguiar .
2. 1
2 ! o
- (5] GC | Claysy GRAVEL:coarse grained, trown, day is Vo 1! I [EXTREMELY WEATHERED
a medium plasticity. i BASALT _
.00 % ! ]
i TP10 tesminated at 3 1m die Io refusal on extremely I i
i weathered besalt sheff, i -]
Test pit TP10 terminated at 3.1m L -
35] - I -
] i ]
. 1 ._.
4.0 } |
method support notes, sampies, toats claaiication symbols and conalatencyfdensty Index
N ratral exposure & shofing N nil Ug uhdisturbed sample 50mm diameter sol description i ¥s vely soft
X existing excavation Uy undisturbed sample 63mm dameter based on unified cassfication 5 soft
BH bacihoo mt pepstration 3 mz\o:. ugg:) aystem gt m
B bulidozsr i vane r
R fia rasistance Bs buk olsture V&t o
E lﬁm Em o E m:'n:emml sample g &y H ;:I:i )
water R refussl M moist Fb friable
X watar lvel W owet VL very oose
on date shown Wp  pasic imt L Tooss
W, B i WD madurn Genae
P vrater Inflow D dense
] water outtiow vD very dense
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TESTPIT GEQTCOFHOA108AA GPI COFFEY.GDT 21.8.07

Form GEOQ 5.2 {ssue 3 Rev.2

coﬁey - geotechnics

ExcavatonNe. TpP11
H 1 - H Sheet 1of 1
Engineering Log - Excavation oo GEOTALSTO3108AA
Client: RIORDANS CONSULTING SURVEY Date started: 19.7.2007
Principal: Date completed:  79.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: RV
Testpitlocation:. REFER TO FIGURE " Checked by:
equipment type and mode!:  Case 520c Pit Orentation: NW.SE Easting:  534007m R Surface:
excavation dimensions: 25mlong 0.5mwide Notthing: 6818087 m datum:
excavation information material substance
c - )
notes g2 material 58 gﬁ
5 | e ] %g 88|82 gﬁ adtons obesrvations
soll : plasticl ricte characteristics, a
5 ¥ RL mﬁ] E G 5 wl?tﬁ?sgoondat}’yoarnp:minor coa!:ponengs E § §§ ggas
N TH | SRy CLAY:AIgh plastchly, oark brown, wace of | W F COLLOVIAL SOl ]
rootiets. .
X -
E 0. CH | Silty CLAV:high plasticity, pale orange. ar TRESIDUALSOIL — — '_"
g 1, X ]
w i
3 i
e -
1. ]
GC | Clayay Siity GRAVELx0arse grained gravel, D [EXTREMELY WEATHERED |
brown, trace of fossils. BASALT i
D 2. J 7
o 4 TP11 tenminated at 2.1 dus to refusal of machine on i
: N extramely weatherad sandsione shefft. i i
Pl Test pit TP14 terminated at 2.1m { 7
P 28] 3
] ]
3 1 ]
| 1 1 ]
| . .
| 35 ¥ .
! ] i 7
| f ] § ]
] 407 | -
Sketch
mathod support notes, sxmples, tests cimsification symbols and consistencyidensity Index
N naturalexposure S shodng N all U uncietirbed semple S0mm diameter soi dasctiption Vs vely soft
X existing excavation Uy utdisturbed sample 83mm diemeter | based on unified classification 5 soft
BR backhoe bucket Pm D distrbad sample system F fim
B bubdozst bisda 234 ' vate shaar (kPi) 5t wtift
R rigper orduwmios 181 bolkssmpie molsture vat very st
E oxcavator m E ervilonmental sample 0 oy H hard
watar R refumal M malst Fir iriable
vater level W owet VL vary bose
on date shown Wo  plastic imk L o080
W,  Bauid it MD medium denee
— water inflow [s] derwe
—aif watsr cutfiow VD vary derss




-

C_J

1

-3

=3

I

B

-

TESTPIT GECTCOFHO3108AA.GPS COFFEY.GOT 210807

coffey ~ geotechnics

Form GEQ 6.2 Issue 3 Rev.2

ExcavatonNo. TpP42
H H - H Sheet 1of 1
Engineering Log - Excavation e Ne: | GEOTALSTO3108AA
Cllent: RIORDANS CONSULTING SURVEY Date started: 19.7.2007
Principal: Date completed:  79.7.2007
Project: BEXHILL GECTECHNICAL INVESTIGATION Logged by: RV
Testpitlocation: REFER TO FIGURE Checked by:
equipment type and model:  Case 520¢ Pit Orientation: NE-SwW Easting: 534103 m R Surface:
excavation dimensions: 25mlong 0.5m wide Northing:  8B17971m datum:
excavation information material substance
notes B 5 material Eg g% g nd
| . p‘i 2 gg %.é ¥z H§ E|  addtional observations
a8 d =3 it type: plastici rticle characteristics, 8 a
2 E R meﬁ 5|88 sgortoyfre mo;%a minor COMpENBNts. EE §-§ gEgE
TN [¢:2] “hig 2 , Tace W[ ot 1 COLLUNVTAL SOIL .
| GRweetets 1 M -
CLAY: high plasticity, black, some cobbles from 0.4 .
D 1 downto 4.1, 4 l i
H R
g ,
g ;
= -
[#} |
z —
4 -
CH | $iity Sandy CLAY high piasiclly, pele grey, some V&t N .
] ﬁ brown miotiling. 1
5] TP12 terminatad at 4,7m due fo machine reach limit -
- between large boulders of colluvial origin, \ —
7] Test pit TP12 terminated at 4.7m ]
] ;
§] i _
ya ]
L . j .
i ] 1 ]
| ; g il =1
Sketch
mathod support notss, samples, teste classification symbols and cmlmmy!don;ny index
N Us undistuihed sempie SOmm diametsr | soll desctiption Vs very st
X Uy undisturbed sarpie 53mm dameter basad on unified cissificalion s soft
8H D distucbed asmple system F firm
B v vane shear (kPa) St it
R Bs DUk sample molwture st very st
E E snvironmental sampis o dy H hard
R refusal M molst 2] triabla
g vater level W ot VL very loose
= on date shown Wp  plastic imi L kose
W EQuid Bmit MD medium dense
P watker inflow D dense
] wuler outfiow vo VaTy dense
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TESTPIT GEOTCOFHO3108AA GRS COFFEY.GDT 21.8.07

Form GEO 5.2 Issue 3 Rev.?

Excavation No. TP13
H ¥ i Sheet 1of1
Engineering l.og - Excavation e GEOTALSTO3108AA
Client: RIORDANS CONSULTING SURVEY Date started: 19.7.2007
Principal: Date completed:  19.7.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: RV
Testpitlocation: REFER TO FIGURE Checked by:
eguipment type and model:  Case 520c Pit Crientation: NNE-SSW Easting: 533511 m RL. Surface:
axcavalioh dimenstons; 2.5miohy 05mwide Northing: 6817916 m datum:
excavation information material substance
= - 5 .
notes gls material 2 g‘é
&'&"?{c g % B §§ %é gs addtions observe
de il type: plastic rticle characteristics, 2B kPa
AL meoes] 5 | 25 el finor components, 28|88 sg 28
BTy CLRV:hah plasicny, Gark brown, Taceo 1o WS [T | [ALEOVIAT SO ]
roctiets, M -]
CLAY:figh plasiicily, darkgrey. F i i .
U550 ! -]
:
Sandy CLAYTigh placticity, fine o medium grained & | ]! fRESPOACSTIC T T T T -]
sand, orangelpale grey, H —
x ! ]
D 4
{ —
¥ ]
some wide clayey sand zones from 3.5m, it j J -
]
W I ]
- TP13 terminaled at 5.1 due to limit of machine. -
- Test pit TP13 terminated at 5,1m -1
5] I
: ] 1 ]
i ra i ; B
o 3 I .
i . * :
i g] |
Sketch
method suppait notes, sampies, tasts ciamsification wymbols and conalstencyiianshy Index
N ratiral e xposure S shoring N nl Uy undiettrbed sample S0mm dameter ol description vs yery soft
X axisting excavation Ug undishirbed sample £2mm dameter based on inifled classWication s soft
BH batkhoe bucket netration v disturbed sampie Eystem F firm
B bulkiozer biade ?'z 34 v vane shear (kPa) St st
R fipper [Ssvrmanll 1 bulk samgis motature Vs vaxy stit
E axcavator relural E snwviconmertal sampie D oy H hard
waer [ refirsal M moist 2] friable
" wWRt level W owet vi very kose
== on tiete shown Wp  plastic Imit L toase
W, Hquid Smk RD medium dense
P watst nflow 2] detre
—all wator outfiow vD Very tdense
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TESTRIT GEOTCOFHO3108AAGP) COFFEY,GDT 21.8.07

COffey geotechnics

Form GEQ 8.2 issue 3 Rev.2

Excavation No. TP14
- : . Sheat 1 of 1
Engl neeri ng Log Excavatl on Project No: GEOTALSTO03108AA
Client: RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal: Date completed:  20.8.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Test pitlocation: REFER TO FIGURE Checked by:
squipment type and mode!:  Case 520¢ Pit Crientation:  SE-NW Easting: 534098 m R.L. Surface:
excavation dimensions: 25miong  0.5m wide Norhing: 8818060 m datum:
excavation information material substance
- X
i Ega
sanctes material 25 (3 £ structure and
§ | Sampies, 1?5 : £ EE additional cbservations
£ & | tests, efe soil type: plasticily or particle charactetistics, | & £ E: kPa
@ colour, sacondary and minor components. £8| B |agss
N G . Fig) Ty, m, | =t COLVIRET O o
withatmoe o roots wihatmceofcobbles | L 1|11 o o]
Gravasly CLAY:High plasticity, brown, gravel is H QOLLUVIAL SQIL ]
coarse grained, with some cobbles and boulkders to .
G.4m diameter i ]
q ]
E Clay is friable o =]
g V& | E
m -4
= ! —_
o B ]
H i
Three 500mm dismeter boukders from 3.5m to 4.5m ;‘ -
B ]
__ End of hole at 5.4m due to fimit of machine B
&1 Test pit TP14 terminated at 5.4m ! A
] i —
i | |
ra -
4 :
mathod support notes, sampies, tasts clussification symbols and consistancyfdensHy Index
N ratirafaxpoaurns S shoring N nil Uy, uncksturbed sample S0mm dismeter soll description V8 very aoft
X existing excavation L1 unclistusbed rample 63mm dametsr based on unified classification S soft
BH bacihos bucket man o] disturbed sampie system F fim
B berlidozar biade v vane shaar (kPs) St it
noredigmos | g, bk molsiure Vst st
2 e BRI [T M e o =
water R refusal M moist Fb friable
Yy vaterlevel W wet VL vary ose
2= on date shown Wp  piasiic imit L looss
W, Hquid imit MD madium dense
P water inflow D derme
—f] water outliow VD vary dense
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TESTPIT GEOYCOFHO310BAA.GPY COFFEY.GOT 27.0807

Form GED 5.2 Issun 3 Rev2

coffey  geotechnics

Excavation No. TP15
H H H Sheet 1o0f 1
Engineering Log - Excavation Pt e: | GEOTALSTOI108AA
Client: RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal: Date completed:  20.8.2007
Project; BEXHILL GEQOTECHNICAL INVESTIGATION Logged by: AlLB
Testpit location:  REFER TO FIGURE Checked by:
equipment type and model:  Case 520¢ Pit Orientation: NS Easting: 534156 m R.L. Surface:
excavation dimensions: 28milong 0.5mwide Northing:. 681030 m datum;
excavation informafion material substance
g 5 =¥ [ g8,
B notes 8= material ] b}
[l [ £13, L T
§ & |8 & | tests. et dopth| & | B E [ ol type: plastity or paitcle characteristios, g‘é g £ ka
Elypg|3 g RL metes|] & | B colour, secondary and minor components. #8888
™R TR | TOP SISy Clay. Righ pasicny, cark ey, waer |- W F 111 [CORvVRAL oot
% g i a trace of cobbles i ]
j G [Cobbly Gravany CLAYS TR plasiily, graveiRs— — 11| feammTser — =~
0. coarse grained, sub angular cabbles to G.2m in VT -
! diameter i l _
l H I -
| . di ]
! : P —
1 v -
118 . :
|8 1, x| .
| 8 TH | CLAY: Righ plasieiy, palegrey. — — — — ]
1Bk ] ]
; 2 S 3
Ve[ 7
} ; . ©| GW | ORAVEL: Goarse grained, pale orange-Drow. with ) ! IexremerY WeATHERED
‘ 2, N some medium plasticity clay i | |BASALT -
© {1 PR >600 i
i ° o | E
i_ 3 ¢ ° :' -
: 1 5 End o e 3.2 606 o o o reqed .
; I 35] Test pit TP15 terminated &t 3.2m —
i ] | N
i 40] ; .
Sketch
mathod support noles, samphes, tests classification symbols and consistency/density Index
N natural exposurs Sshoing N nE | Uy undisturoed sample SOmm clameter | ok description Vs very wft
X exiating excavation U uncisturbed sampie 63mm dlametsr | based on unified ciassiication s soft
BH backhos bucket neiration ) disturbed sample system F fkm
B bulidozer biade 3 4 v vans shear (kPa) st SHEr
R fipper Bs bk sample molsture Vst vary st
E excavator E snvironmental sample B ay H hard
R refusel M moist Fb friable
W owet VL vary loose
WWe  plastic ¥mRt L lcoss
W, fiqukitmt MD madium denss
— water inflow D dense
—alf waleroutflow vD vely dense
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TESTPIT GEOTCOFHO3 108AA.GPY COFFEY.GDT 21.8.07

Form GEQ 6.2 ssus 3 Rev.2

coffey ~ geotechnics

Excavation No. TP16
H H H Sheet 10f1
Engineering Log - Excavation ProjectNo: _ GEOTALSTO3108AA
Client; RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal: Date completed:  20,3.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Testpitlocation: ~ REFER TO FIGURE Checked by:
equipieant type and model:  Case 520c Pit Orientation: N-S Essting: 5341681 m R.L Surface;
excavation dimensions: 18mlong 0.5m wide Northing: 631796t m datum:
excavation information material substance
notes g |8 material AET 5
Ke) EE b structune and
?:;"sp':; % :.-g;g . u ' » §g é%‘ %E adsditfonal observations
E ’ depth ﬁ 5 soil type: plasticity or parlicle characteristics, a § § &
RL metres] 5 | colour, secondary and miner components. E & 18888
[&:2] A ., grey, willi SOme Goarse M S {1 [COMUVIALSOT ]
gravel and cobbles up to 0.2m in diameter Vo N
Pl ]
¢ H ]
?( { -y
8 1, i
E GC | Gravelly CLAY:Medium 1o codrse grained, ciayls VSt | ; RESIDUALSOIC — — — — 7
] medium plasticity, brown-orange ! N
] i
w 1. ﬁ __________________ H SN I e
% F .7 ] GW | GRAVEL:Coarse grained, brown-grey. with a trace WD | EXTREMELY WEATHERED i
Z L. of medium plasticity clay 1 BASALT n
- A -] . ‘\ ! -
207 o, ! .
:u : L ; BW: :
28] - 1 >
g End of hiole &t 2.6m due To Fmid of required ]
30 investigation | -]
| Test pit TP16 terminated at 2.8m : 4
] | ! ]
3.5] { i __
407 [i -
Sketch
method suppornt rotes, sampies, tosts classification symbols and consistencyfdensity index
N nahial sxposune S shoring N nil 199 undisturbed sample S0mm dameter soll description vs vary soft
X existing excavation Uy undisturbed sample £3mm dimmeter baned on unified classification S oft
BH backhoe bucket neiratlon ) disturbad sampia systsm F flem
B buiidozer biade 23 4 v vane shear (kPz) st ST
R tipper romanee 1 Bs bulk semgle molstire vst very it
E excavator m E einronmental sample Dy H hard
waler R Tetusgl M moist b friable
Y wakerievel W owet VL very loose
—— o date shawn Wp  plastic smit L locas
W, liquid Smk MD medium derse
= vater inflow D dense
—] weater outliow vD vaiy detes




BN R S S

—
i

—1 3

[

J

I

[

TESTPIT GEQTCOFHO3108AA.GP) COFFEY.GDT 27.0807

coffey geotechnics

Form GEQ 6.2 lssue 3 Rev.2

ExcavationNo. TPY5
H H - H Sheet 1of1
Engineering Log - Excavation ProjectNo: __ GEOTALST03108AA
Chent: RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal: Date completed:  20.8.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Test pitlocation: REFER TO FIGURE ) Checked by:
equipment type and model:  Case 520¢ Pit Crientation; M-S Easting: 534156 m RL Surface:
excavation dimensions: 2.8m long  0.5m wide Northing: 581030 m datum:
excavation information material substance
notes g matera EL
samples, g % : 25| 8 £ 3 ?E structure and
- 2|3 FEaRE E additional observations
Bl ST !  gepnt B | SE|  soiltype: plasticily or particle chamcteristics, | S 2 | 2E [ WPa
3 RL metes] & |02 colour, secondary and minor components. 8| B8 |sgzg
N [+ >0 * Sy Clay, Wgh DIasiGy, Gark grey, wi 2] F I | COLLVIAL TOPEIL N
% atrace of cabbles .
GG | Cobbly Gravally CLAYigh plasticly, pravel & ¥ CAWALSor T T T T
0. coarse grained,zuh angulia.} oobbgtyo S.Zm in : _
diameter : |
b i -
1. i -
fa i -
_ St ! 3
g iy 7 I ¥l __
[a] GH | CLAY:High plasticly, pale grey N
w ]
2 ) ]
) v || [ ]
7 | N
¥ | GW | GRAVEL: Coarse grained, pale orange-brown, with D i EXTREMELY WEATHERED ]
251 °, some medium plasticity clay H BASALT -
s | pp 600 -
o 1 E
3037, ; o~
= End of hote at 3.2m due to limit of required ' ]
investigation i N
3, Test pit TP 15 taminated at 3.2m i |
I |
i i
]
l -y
4, Pt n
method support notes, samples, tests classification symbols and cohtistencyfdensily Index
N natural exposure S shoring N nil 1% undisturbad sample 50mm dismeter soif description VS very soft
X existing excavation Uy undistirbed sample 63mm diamater based on unified ciassifcaion -] soft
BR backhoe bucket rnﬁnﬂon 23 distuched semple systemn F fim
B buskiozer biade 23 v vana shear (kPa) st stift
R rippar =3 bulic sample moistors V&t vty stift
E excavalor E siwironmental sample D iy H hard
R refusal M moist ] friable
Y waterlovel Woowet Vi very kose
== on date shown W plastic imit L oo
W, liqud imk MD mecium dersa
P water nfiow D danse
—a] watsr outliow VD VETY dense
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coffey geotechnics

Excavation No. TP17
H I H Sheet 1 of 1
Engineering Log - Excavation et No: | GEOTALSTOSTOBAA
Client; RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal; Date completed: 20.8.2007
Project: BEXHILL GEQOTECHNICAL INVESTIGATION Logged by: ALB
Test pitlocation: REFER TO FIGURE Checked by:
equipment type and model;  Casa 520c Pit Crientation: E-W Easling: 534149 m RL. Surface:
excavalion dimensione: 23mlong 0Smwide Northing: 6818125m datum:
excavation information material substance
& c -
B S Py Eé
B notes R E materis] Fg|22E stracture and
8§ |5y o 2|83 58|25 BEE|  cqadoraromenatons
' depth il ; plastic riicle characteristics, s
E|lq23 5 RL metres| g, %5 wmoﬁmimmm. §§ §'§ 8888
TR TN ‘_[m 5 CH | TOPBOIL: Uiay, Nigh PIastirty, a8 gray, win g 7 A R 2 1 COLLOVRRL TOR a0 ]
2 baceof mofsandcobbles R b i s — o e e e
I CH T'Graveilly Bouldery et.;m:'gn plasticity, brown, | | [COLLUVIAL SoiC ]
L 1 grey, gravet is coarse gralned, up to 40% bouiders ! -
| and cobbles to 500mm in diameter % | -
Al ]
i > i
H o -
o [} i —
i %’ N
K w ]
I % ] =1
z o | ]
% / —u i "
CH | CLAY: Figh plasticity, white wiih some medium VB | | ki TRESIDUALSOIC — T ]
}( grained sa { ]
D g ]
: ] /é N ]
| o | End of hole at 4.8m due to cofiapse of pit ]
_ Test pit TP17 terminated at 4.8m _
&] 3
K N ¥ ]
M - | .
H 7 | 3
; | N l ]
i . i .
i ] JE_{" i -
Sketch
method support noles, sampiss, tests classification symbols and comsistencyldensily Index
N natural exposuns S ahofing N nif U undisturbed sampls 56mm diamets »oll d p Vs very soft
X axisting excavation Ug updistiebed sampls E3mim diametor based on unified classification s Boft
BH backhos bucket natration [») disturbad sample Eystsm F fien
8 bulidozer blade 4 v vane shear (kPa) st st
R ripper 1. | = IBs bk samplo moisture Vst very st
E axcavatr 3 E environmaental sampie £ dy H hard
water R M malst R Triable
W owet VL loose
X m.'a’." a?slam W plastic imit L m‘
W, kg e D fedium cense
P— wate? inflow D danse
=l walsr outfow vD VOry Oenes
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Form GEQ 5.2 |asue 3 Rev.2

Coffey - geotechnics

Excavation No. TP18
H H - 3 Sheet 1 of 1
Engineering L.og - Excavation reectio: | GEOTALSTO3T08AA
Client: RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal: Date completed:  20.8.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Test piticcation: REFER TO FIGURE Checked by:
equipment type and medel:  Case 520¢ Pit Orlentation: E-W Easting: 534080 m R.L. Surface:
excavation dimensions: 2mlong 0.5m wide Northing: 6818147 m datum:
excavation information material substance
=
= [ S 10N
B notes 2 matariat oy §§ -
g g g 5 f:;“g:; % 3 5% g% ch-aE addiﬂomlobr;:r'\‘:ﬁons
£ de, il type: plasticity rticle characteristics, -
Elqp3]%] ¥ RL metrpéhsl BISE|  “Coos sooncay minor companents. 88| 38 |sgssg
R CH Ty, , Gark giey, Wil a F T | COLLOVIAL TORS0IL N
@ * g trace of roofs and cabbles ] ]
X i =
l 0. CH | CLAY:High plasticity, white, pale brown, with some V&t i [RESIDUALSOIE — — ™~ — _
2 x! -]
RN ! :
i} : -
963 ) SC [ $ilty CLAT:HIgh plaslicity, while, pefe orange H 1 EXTREMELY WEATHERED — |
; | SANDSTONE N
! | pp>s00 ]
g 1.5] i pp =
- ! -l
] i ]
2.07 —]
E Pp >600 ]
R 251 End of hote at 2.4m due to imit of required i |
Iy R investigation i -
P . Test pit TP18 terminated at 2.4m i 7
307 ¥ 7
} : f -
£ N i ]
|
P ag] ! -
! - H -
E‘ . e ]
i il .
il 40 il =
Sketeh
mathod support rictes, samplies, tests clsssiitcallon symbols and contlstancyfdensity Index
N natural exposure 5 shaving N nll Uy undiibtirbad sampie 50mim diametar soll description Vs very ;oft
X existing axcavation Ugy Lincsturbed semple 63mm diameter besed on urified classiication ] oft
8H backhoe bucket netration D distirbed sampie systam F tirm
B bulidozer biade !I,.Z 34 o resistance v &fudﬂ:(ﬁd’:} St Eod
R B mpis molsture Vet L
£ — ator Ew v E  enioomentalsamgle D oy H e
wabsr R refizeal M molst Fb riable
Y varievel Woowst VL vary kose
=2~ on date shown Wp  plastic imk L focss
. W, fguid imx MD freclum dense
P— water infiow o dense
—al] vabsr outfiow VD very denss
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coffey ~ geotechnics

Form GEO 5.2 1ssus 3 Rev.2

Excavation No. TP19
1 H 3 Sheet 1 of1
Engineering Log - Excavation ProectNo: ___ GEOTALSTO03108AA
Client: RIORDANS CONSULTING SURVEY DCate started: 20.8.2007
Principal: Date completed:  20.8.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Testpitlocation: REFER TO FIGURE Checked by:
equipment type and model:  Case 520¢ ] Pit Orientation: NS Easling:  53412Tm RL. Surface:
excavation dimensions: 2miong  0.5m wide Norhing: 6818135 m datum:
excavation information material substance
notes g |8 matectal 3é|2 >
o c = structul nd
g _ | sameies, £ !g z § £ g = §- gE addiional oll:;:rvaﬂons
Sresselo | el 8 §§ sail type: plastity or pariclo characteristios, | S8 | £ £ KPa
| § RL metres| & | © colour, secondary and minor coMponents. £8| 88 |ggse
N T TOPSOL.: CTay, Tioh plasicly, GaK giey, wih & 1] F T | COLLOVIALT (02170118 ]
A g trace of rocts and cobbles® i .
E7778 GH | CLAY: High plasticity, white, pale brown, with some VEt | RESDUALSOIC — ~ ~ —
0._5_"% ﬁnebmgiﬁm sar?&m ]
o - M
& . i ]
1.0 ! ]
% . ¥ 7
m — -
§ ] 3
1 CH | CLAY: Aigh plashiclly, wiie, pale orange H [ EXTREMELY WEATHERED |
Foh plasticty. - e SANDSTONE N
2, ] & I
wa e | -1
i End of hole at 2.2m due to limit of required 1 __
Investigation i 2
25] Test pit TP19 terminated at 2.2m . ]
| ] ;
! 3] i -
i .
i i i -
| ] I ]
35 ! -
; - ! .
| - i -
i ] i ! N
i 40] P .
Skefch
method support notes, samples, lests classHication symbolx and conglstencyidensiy Inclex
N raturi exposure S shoring N Uy undisturbed sample 50mm diemetar | eofl deecription Vs very yoft
X axisting excavation Uy undistirbed samplé G3tmm dianwter basad on unified classification ] soft
BH backhoe bucket gunnrﬂion ) cigturbec sampie sysbem F fim
B bufidozer biade v vane shear (kPz) St sty
R flpper 3 | Bs buik sample mokstiure VSt vary sift
E excavator 3 E emvironmentat sample o] &y H hard
R refusal M mokst F friabs
W owet VL very ose
W plastic Bmit L loose
W, iquid imit MD medium dense
D dense
vD very dense
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Coﬁeyf - geotechnics

Form GEC 6.2 Issue 3 Rev.2

Excavation No. TP20
H 1 H Sheet 1 of 1
Engineering Log - Excavation oetNo:  GEOTALSTO3108AA
Client; RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal; Date completed:  20.8.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Test pitlocation: REFER TO FIGURE Checked by:
equipment type and model:  Case 520c Pit Orientation: Easting: 534165 m R.L. Surface;
excavation dimensions: 23mlong D.5mwide Noithing: 5818156 m datum:
excavation information material substance
=
g : 1T .
B notes gl=s material ] g8
B & |g| |samoes 2 |d3 BE | B2 BEE|  Lucors omemations
gl & (B[ &|e |  aepn| B | BE| soltype: pastsity or particie cheracteristics, | & 2 ?% iPa
El,q23(3 g RL metres] & | 85 colour, seconkary and minor componants. 2818 8288
BN TC | Boaklery Gravelly GLAT Figh plaataly, brown, T COLLOVIAL 50T m
3 gravel is coarse, traca of roots fo 0.5m, basalt and | i
sandstone clasts (10%), boulders 1o 0.7m in diameter i i
! .
@ i A
i d
g RERE N
[e] | -
i} i '« ]
8 E ]
z ; R
| =
.
I, ° | GW | GRAVEL:Coarse prained, darkorey, brown Vo | | HIGAL Y WEATHERED BASALT
i ALK . End of hola at 1.9m due tarefusalon highly ] )
i ,, weathered basat i i
i ] Test pit TP20 terminated at 1.9m ]
| 25] ; ]
.J ] ! .
. | :
') 3] T
1 3 .
| - i -
H I ¢ =
P 35] L 4
Pl . i .
f | . s .
1 40 L .
Sketch
method support notes, samples, tosts classification symbols and conslstancyldensity index
N tielura] axposure S shoring nll Uy undisturbed sampie S0mm diameter sofl description Vs very soft
x axisting excavation Uy undisturbed sample 63mm diameter tased on Laified classification 8 woft
BH backhos bucket netration +] disturbed zample systam F fim
B tulidozer bince v vane shear (kPa) 5t stiff
R fipper Bx bulk gample moisture et very stiff
E excavator £ anvironmental sample D dry H hard
R refhusal M moist Fb friable
W owet Vi yery loose
Wp  plastic 3mit L locse
W, Yquid imk MD madium dense
D dense
vD very deme
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coffey

~ geotechnics

Fom GEQ 5.2 Issus 3 Rev 2

Excavation No. TP22
H H 1 Sheet 1o0f 1
Engineering Log - Excavation et N GEOTALSTOS108AA
Client: RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal; Cate completed:  20.8.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Testpitiocation: REFER TO FIGURF Checked by:
equipment fype and model:  Case 520c Pit Orientation: E-W Easting: 534007 m R.L. Surface;
excavation dimensions: 25mking  0.5m wide Northing: 6818057 m datum;
excavation information materiaf substance
g e = g
E notes gls materiel e §§ 5
g g He sampes, 2 %E §§ 8z ég additionai observations
=+ g i il type; plasticity rticle characteristics, ele
Elq,3]|% RL me?g g %E‘ sg'oguﬁ'?seoondaryzrﬁmmgfmponems. g ] 35 EEEE]
i} TA | TOPSOILISHy Clay, Migh prasticly, grey, Tace 1S F T COLLUVIAL TOFSOT ]
roots to 0,3m depth ; -
Al -
0. y CH [ $itty CLAY:High plasficity, whits, [l orange, with EW | [RESDUACSOIC ——— — 3
% some fine to medium grained sand i N
g 7 ’
E 1. » ! -—:
=2 | ]
Qa i i
y | ]
) % 1 b
i -
[x ]
& 2, : i
__ | Y7 CH | Sitty CLAY:High plasticity, whits, pale orange, with o | [ EXTREMELY WEATHERED ]
B i B some medium grained sand i SANDSTONE i
28 25V [ .
% ] ] Fndm;gf hote at 2.5m due to ¥mit of reqtiired BE N
! ‘ h Test pit TP22 terminated at 25m I N
30] | ]
| N 5 N
¥ 35 7
| 1 i 7
] i .
:
Sketch
method support notes, samples, teats clsssification Eymbols and consiatancylosnsHty Index
N natural expostne S shoring N nll Uy undisturbed sampie S0mm dismeber soff description Vs very soft
X axisting excavation U, undisturbed sample S3mm diameter | besed on unifled clasification s soft
| 8 backhos hucket ?' D disturbed sample system F fim
B buidozer biade 234 v vane shear (kPa) 8t sty
R rippar Bs besdic sampie molsturs Vst very st
£ excavator E sfvikGrmental sampie 3} dry H harg
R refusal M moist 2 friable
W owet vt vary loosa
i Wp  plastic kmk L locae
W, Nquid lImit MD medum dense
o dende
vD vory denge
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coffey o geotechnics

ExcavationNo.  TP24
H H H Sheet 1 0of 1
Engineering Log - Excavation ProjectNo:___ GEOTALSTU3108AA
Client: RIORDANS CONSULTING SURVEY Date started: 20.8.2007
Principal: Date completed:  20.8.2007
Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB
Test pittocation: REFER TO FIGURE Checked by:
equipment fype and medel.  Case 520¢ P&t Orientation: E-W Easting: 534054 m R.L. Sudface;
excavation dimensions: 2imilong 0.5m wide Northing: 6818083 m datum:
excavation information material substance
8 5 =B EE =
[] notes _3' = matertal gg @ g
B @ = structura and
g ?{ EH f:;“:‘;'{; 2|23 N gg ¥ %E additional observations
g depth} & ,,,5 soil type: plasticity or particle characteristics, 1= =§
Ely02]8] % RL metres] & | 5 colour, secondary and minar components, £28| 88 Igsgs
TRV CH | TOPESIL TRy, figh piasichy, Gark grey, wan a 7 I = T ] COLLUVIAL SO "
! frace of roats, with a trace of cobbles to 200mm : N
I : diameter ! -
% 0. y CH | Sifty CLAY:High piasficity, white-orange, with some v K A
5 o % medium %o coarse grained sand ]
5 1.0 / =
E .
A Aé __________________ S
| 1_5_91? CH | Siity CLAY:High plasticty, white, plaa grey, with H EXTREMELY WEATHERED |
A g% some medivm to coarse grained sand SANDSTOME i
Z%x/’ ]
20V ]
2 ] 1
] End of hole at 2.1 due to limit of required ! ]
; investigation -
Test pit TP21 terminated at 2.im _
: 25] —
i ] ! ]
' 3.0] : _‘
] i ]
i 35] ; .
: . | 3
é | 4.0- { "
Sketch
method suppart notes, Lampies, fosts claskification symbois and conslstencyicansity Index
N nahiral exposun 5 shoring N nil Uy undligturbed sample S50mm diameter | woll description Vs very soft
X existing excavation Uy undiaturbed sample 63mm diameter bassd on undied clasaification s soft
ﬁ BH backhos bucket natration D disturbed sample aymem F m
B tulidozer biade v vane shear (kPa) &8t st
R fipper Bs buik sample moisture V&t very stit
E extavator E anvironmental sampie P dy H hard
R Tedusal M moist Fb {risble
W wet VL vary loose
Wo  plastc imk L loces
W,  lquid Fmit MD medium dense
D dense
VD Vory dense

Form GEO 5.2 ssue 3 Rav.2
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Soil Description Explanation Sheet (1 of 2)

DEFINITION:

In engineering terms soil includes every type of uncemented
or partially cemented incrganic or organic material found in
the ground. In practice, if the material can be remoulded or
disintegrated by hand in its field condition or inwateritis
described as a soil. Other materials are described using rock
description terms.

CLASSIFICATION SYMBOL & SOIL NAME
Soils are described in accordance with the Unified Soil
Ciassification (UCS) as shown in the table on Sheet 2,

PARTICLE SIZE DESCRIPTIVE TERMS

NAME ] SUBDIVISION SIZE
Boulders >200 mm
Cobbles 63 mm to 200 mm

Gravel coarse 20 mm to 83 mm

medium 6 mmto 20 mmn
fine 2.38 mmto 6 mm
Sand coatse 600 pm to 2.36 mm
medium 200 pm te 600 ym
fine 75 yrm to 200 pm
MOISTURE CONDITION

Dry Looks and feels dry, Cohesive and cemented soils
are hard, friable or powdery. Uncemented granular
soils run freely through hands.

Moist Soil feels cool and darkened in colour. Cohesive
soils can be moulded, Granular soils tend to cohere,

Wet  Asfor moist but with free water forming on hands
when handled,

CONSISTENCY OF COHESIVE SOILS

UUNDRAINED
TERM STRENGTH FIELD GUIDE

Sy (kPaj

Very Soft <12 A finger can be pushed well into the
sofl with little effort.

Soft 12-25 A finger can be pushed Into the soll
to about 25mm depth.

Firm 25-50 The s0il can be indanted about Smm
with the thumb, but not penetmtaed.

Siff 50- 100 | The surfacs of the soil can be
indented with the thumb, but not
penetrated.

Very Stiff; 100 - 200 | The suiface of the soit can be marked,
but not indented with thumb pressure.

Hard >200 The surface of the soil can be marked
only with the thumbnail.

Friable - Crumbles or powders when scraped

by thumbnail,

DENSITY OF GRANULAR SOILS
TERM DENSITY INDEX (%}
Very loose Less than 15
Loose 16-35
Medium Danse 35-65
Dense 65 -85
Very Dense ' Greater than 85

MINCR COMPONENTS

TERM ASGESSMENT PROPORTION OF
GUIDE MINOR COMPONENT IN:

Trace of |Presence just delectable| Coarse grained solls:
hy Teed of aye, Dut soil <5%

properties little or no .
different to general Fine grained soils:
properties of primary <15%

component.

With some; Presence easily detecled| Coarse grained soils:
by teel or eye, solt 5-12%

propertes little different | Fine grained solls:

to general properties of | 15 - 30%

primary compensant.

SOIL STRUCTURE
ZONING CEMENTING

Layers Continuous acress | Weakly Easily broken up by
exposure or samphe. | cemented  hand in air or water,

Lenses Discontinuous Moderatety Effort is recuired to
layers of lenlicular | cemented break up the soil by
shape. hand in air or water,

Pockats Irregular inclusions
of different matetizl,

GEOLOGICAL ORIGIN ,

WEATHERED IN PLACE SOILS

Extremely Structure and fabric of parent rock vigible.
weathared

material

Residual soll  Structure and fabric of parent ek not visible.,

TRANSPORTED SOILS

Aeolian soil Deposited by wind.

Afuvial soil Deposited by streams and rivers,

Colluvial soil  Daposited on slopes (tansported downslope
by gravity).

Fill Man made deposit. Fill may be significantly

meore variable between tested locations than
naturally occurting soils.

Lacustrine soil Deposited by lakes.

Marine soil Deposited in ocean basins, bays, beaches
and estuaries.



coffey"

Soil Description Explanation Sheet (2 of 2)

SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

FIELD IDENTIFICATION PROCEDURES
{Excluding particles larger than 60 mm and basing fractions on estimated mass) usc PRIMARY NAME
o E W Wids range in grain size and substantial GwW GRAVEL
- Bao g Q’ £ 25| amounts of all intermediate particle sizes.
@ G L
= mog|ldeds= Predominantly ona size or a range of sizes GP GRAVEL
UE’ E’ ___°§ g with more intermediate sizes missing.
@ 2
3 5 |& & £ E’ o % e — | NOn-plastic fines {for identification GM SILTY GRAVEL
53| Lo m"%-ﬂ £ 8 | procedures ses ML below)
ag E 3| e% g T 8 gs
220~ 22|5E & & | Plastic fines (for identification procedures GC CLAYEY GRAVEL
g-gg < g| =L ses CL below) :
Z8cle £
g2 5|S
wgsiel E Wide range in grain sizes and substantial sw SAND
g 5 g 2| 35 %8 8 g | amounts of all intermediate sizes missing
£ n ga o=
8 E = o _§ 6% < 8s Predominantly one size or & range of sizes sp SAND
s |3|82% with some intermediate sizes missing.
2 |E|gal
e 18 i< B| 0 3 .. .| Non-plastic fines (for identification SM SILTY SAND
2 13 £ §%§§§ procedures see ML below).
— 2 -E < f
§ =2° § g S 9 | Plastic fines (for identification procedures sC CLAYEY SAND
§ g ses CL below).
E_ IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.
E E g @ DRY STRENGTH | DILATANGY TOUGHNESS
@ % E = g £ 31 None to Low Quick to slow Nane ML siLT
=2 E O=5
O=0 g &
82| 2|5 35! Mediumto High | None Medium oL clay
SEElE|5T8
§ 5 E;“?_ @ Low to medium  { Slow tovery slow | Low oL ORGANIC SILT
CeglS
w % % < % % B Lowtamedium ! Slow tovery sow | Low to medium MH SILT
K52 ES
£ El 19 T3 High None High CH CLAY
2o w e
Q0 = =z
= 3 §, Medium to High | Nene Low to medium OH ORGANIC CLAY
HIGHLY ORGANIC  Readily identified by cofour, adour, spongy feel and Pt PEAT
B8OILS frequently by fibrous texture,

* Low plastisity - Liquid imit W|_less than 35%. * Modium plasticity - W) between 35% and 50%.
COMMON DEFECTS IN SOIL ‘

TERM DEFINITION DIAGRAM TERM DEFINITION

PARTING | A surface or crack across which the SOFTENED| A zone in clayey soil, usually adjacent
soil has little or ne tensile strenglh, ZONE to a defect in which the scil has a
Paraliel or sub parallel 1o layering higher moisture content than eleewhere.
{eg bedding). May be open or closed,

JOINT A surface or crack across which the solt TUBE Tubular cavity. May ocour singly ot as one
has littls or no tensila strength but which is of a large number of separate or
riot parallel or sub paralle! to tayering. May in_ter-oonnected tubes, Walls often goated
be apen or ¢losed. The term "fissure’ may with clay or strengthened by derser packing
be used for rreguilar joints <6.2 m in length, of graing. May contain organlc matter

SHEARED | Zonz in clayey sail with roughly TUBE Roughly cylindrical elongated body of soi

ZONE paraliel near planar. curved or undufating . CAST different from the scit mass in which it
boundaries containing closely spaced, X occurs. In some cases the soll which
smooth or slickensided, curved intersecting makes up the tube cast is cemanted,
jeints which divide the mass into lenticular |
or wedge shaped blocks,

SHEARED | A near planar curved or undulating, smooth, INFILLED | Shest or wall like body of soil substance

SURFACE | polished or slickensided surface in clayey SEAM or mass with roughly planar to imagular
sail, The polished or glickensided surface near parallel boundarias which cuts
incicates that movement (in many cases through a soil mass. Formed by infilling of
very littlks) has oceurred along the defect, open joints.

72810/ 0706
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Rock Description Explanation Sheet (1 of 2)

Defect
Mass

The descriptive terms used by Coffey are given below. They are broadly consistent with Australian Standard AS1726-1993.

DEFINITIONS: Rock substance, defect and mags are dafined as follows;
Rock Substance Inenginesring terms roch substance is any naturally oceunting aggregate of minerals and organic material which cannot be

disintegratzd or remoulded by hand in air or water. Other material Is described using soil descriplive tenms. Effectively

hornogenous materiaf, may be isolropic or ansotropic.

Discontinuity or break in the continuity of a substance or substances,

Any bodly of materfal which is not effectively hemogensous. & can consist of twe oF more substances without ckfects, oronzor
mora subslances with one or more defects.

Rasidual
Soli

Extremely

Weathered
Material

Highly
Weathsered
Rock

Modecatoly
Weathered
Rock

Slightly
Weathered
Rock

Fresh Rock

N

SUBSTANCE DESCRIPTIVE TERMS:

ROCK NAME Simpie rock names are used mther than precise
geological classification.
PARTICLESIZE  Grain size terrns for sandstone are;
Coarss grained  Mainfy 0.6mm to 2mm
Moedium grained Mainly O2rmen to 0.6mm
Fins grained Mainty 0.0 (ust visible) to 0.2mm
FABRIC Terms for layering of penetrative fabric (eg. bedding,
cleavage elc. ) are;
Massive Na layering or penetrative fabiic,
indistinct Layering or fabric just visible, Lt effact on properties,
Distinct Layering or fabric is eastly visible, Rock breaks more

easily parallel to layering of fabric.

RS

xw

HW

MW

sw

FR

HNotes on Weathering:

1. AS1726 suggests the term "Distinctly Weathened™ (DW) to cover the range of
subsgiance weatharing condiions batween XW and SW, For projacts whars it is
not practical to dalineate betwean HW and MW or 2 is judged that there is no
advantage in making such a dishncton. DW may bs used with the definition
gven In AST1726.

. Whare physical and chemical changas wem causad by hot gasses and liprids
assceiated with ignsous rocks, the term *altered” may be substituted for
“weathering” to give the abbreviations XA, HA, MA, SA and DA

CLASSIFICATION OF WEATHERING PRODUCTS
Term  Abbreviation

Deafinition

Soit derived from Lhe weathering of rock; the
mags structure and substance fabric are ne
longer evident; there is a large change in
volume but the soil has not been significantly
transported.

Material is weathered to such an extent that it
has scil propetties, te, it either disintegrates or
<an be remoulded in water, Original rock fabric
still visible.

Rock strength is changed by weathering. The
whole of the rock substance is dissoloured,
usually by iren stalning or bleaching to the
extent that tha golour of the original rock is not
recognisable, Some minerals are decomposed
to clay minerals. Porosity may be increased by
leaching or may be decreassd due 1o the
deposition of minerals in pores.

The whola of the rock substance is discoloursd,
usually by iron staining or bleaching , to the
extent that the colour of the fresh rock is ne
longer recagnisable.

Rock substance affected by weathering (o the
extent that partial staining or partial
discolouration of the rock substance {Usualy by
fimonite} has taken place. The colour and
texture of the fresh rock is recegrisable;
swrength properties are essentially those of the
fresh mock substance,

Rock substance unaffected by weathering.

ROCK SUBSTANCE STRENGQTH TERMS

Term  Abbrav- Pointioad
iation  Indax, 1250

{MPsg}
VeryLow VL LessthanQ.1
Low L 011003
Modium M 0301.0
High H Tl

Very High VH 310

Extremely EH Mo than 10
RHigh

Flald Guide

Material crumbles under firm
blows with sharp end of pick;
can be peeled with a knif;

pleces up to 30mm thick can
be broken by finger pressume,

Easily scored with a knife;
indentations Tmm to 3mm
show with firm bows of a
pick poirt; has a dull sourkl
under hammer. Pigces of
cone 150mm long by 50mm
chameder may be braken by
hand. Sharp edges of com
may be friable and break
<uring handling.

Readily scorad with a knifs; a
plecs of core 150mm long by
S0mm diameter can ba

broken by hand with difficulty,

A piace of core 150mm long
by 50mm can not be broken
by hand but ¢an be broken
by & pick with a single firm
blow: tock rngs under
hammer

Hand specimen breaks aftar
smore than ans biow of a
pick; mck rings under
hammar.

Spacimen requires many
blenwe with geclogical pick to
break; rock rings undsr
hammey.

Notes on Rock Substance Strength:

1. In enisolrapic rocks the field guids Lo strength applies o the strangth
potpsndicular 1o the anisotropy. High strength aniscliopic rocks may
break readily paraliel 10 the planar anisctropy.

2. The term “extremely fow” is not used as a rock substance strength
term While the term is used in AS1726-1993, the fisld guide therain
rmakas it Clear that materials i that strength range ars soils in

unginearng terms,

3. The urwenfined comprassive sirength Tor isolropic rocks {and
anisotropic rocks which fall eeross the planar anisetropy) is typically
10 fo 25 timas the point ioad indsx (1I550). The ratio may vary for
diffarent rock types. Lower strangih rocks oflan have lower ratios

thar tigher strangth recks.
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Rock Description Explanation Sheet (2 of 2)

COMMON DEFECTS IN
ROCK MASSES
Term Dafinition

Parting Asgurface or ¢crack across which the
rock has litle or no tenstie strength.
Paraliel or sub panaliel to layering
{eg bedding) or a planar anisofropy
in the rock substance {eq, cleavags}.
May be open or closad.

Joint A surface or crack acroas which the
rock has fithe or no tensile strength,
but which is not parallel or sub
paraliel to layering or planar
anksotropy in the rock substanca.
May be open or closed,

Sheared  Zone of rock substance with roughly

Zons parallel near planar, cuved or

{Note 3)  ndutating boundaries cut by
closely spaced joints, sheared
surfaces or other defects. Some of
the defects are usualy curved and
intersect to divide the mass into
lenticufar or wedge shaped blocks.

Sheared  Anear planar, curved or undulating

Surface  gqurface which is usually smoath,

{Note 3)  popished or stickensided.

Crushed  Seam with roughly parsliel aimost

Seam planar boundaries, composed of

(Note 3)  digoriented, usually anguks
fragrents of the host rock
substance which may be more
waathered than the host rock. The
seam has soll properties,

Infitled Seam of soil substance usually with

Seam distinct roughly parallel boundaries
formed by the migration of soil inte
an cpen cavity or joint, infilad
seams less than 1mm thick may be
described as veneer or coating on
joint surface.

Extremely Seam of soil substance, often with

Weathered gradational boundaries, Formad by

Seam weathering of the rock substance in
place.

Notes on Defects;

Diagram Map
Symbol (Note 1)

hutl

7 Budding
2
ieavage

iHesz 2y

\(‘fz ;;!

tHere 2y

A

L

Geam

1. Usually borehale logs show the true dip of defects and face sketches and seclions the apparent dip.
2. Partings and cints are ned wsually shown on the graphic log unless considered significant.
3. Shearad Zanes, sheared surfates and crushed seams ara faults in geological terms,

Graphic Log DEFECT SHAPE

Planar

Curved

Undulating

Stepped

Irrogular

TERMS
The defect does not vary in
orientation

The defect has a gradual
change In orientation

‘The defect has a wavy suiface

The defect has one or more
well defined steps

The defect has many sharp
changes of orientation

Note: The assessment of dafect shape is partly
influenced by the scale of the ohservation,

ROUGHNESS TERMS
Silckensided Grooved or striated surface,

Polished

Smooth

Rough

Very Rough

usually polished
Shiny smooth surface

Smooth to touch, Few or no
surface irregularities

Many smal surface imeguirities
{empfitude genetally kess than
1), Feols e fine fo coase
sand papat.

Many large surface
iregulariies {amplitude
generally more than 1mmj).
Feels liks, or coarser than very
coarse sand paper.

COATING TERMS

Clean

Stained

Veneer

Coating

No visible coating

No visible coating but
surfaces are discoloured

A visible coating of soit or
mineral, too thin to measure;
may bs patchy

Avisible coating up to Thm
thick. Thicker soil material is
usually described using
appmpriate defect tems (eg,
infilled seam). Thicker rock
strength material is usually
daescribed as a vein.

BLOCK SHAPE TERMS

Blocky

Tabular

Columnar

Approximately
equidimensional

Thickness much less than
length or width

Height much greate than
cross section
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Examples of Good Hillside Practice
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LANDSLIDE RISK MANAGEMENT

AGS SUB-COMMITTEE

APPENDIX J§
SOME GUIDELINES FOR HILLSIDE CONSTRUCTION
GOOD ENGINEERING PRACTICE POOR ENGINEERING PRACTICE
ADVICE
GEQTECHNICAL Obitain advice from a qualified, expericnced geotechnical consultant at carly Prepare detailed plan and start site works before
ASSESSMENT aage of planning and before site works. geotechnical advice.
PLANNING
SITE PLANNING Having obtaincd geotechnical advice, plan the development with the risk Plan development without regand for the Risk.

arising from the identified hazards and consequences in mind.

DESIGN AND CONSTRUCTION

HOUSE DESIGN Use flexible structures which incorporate properly designed brickwork, timber | Floor plans which require extensive cutting and
or steel frames, timber or panel cladding. Blling.
Consider use of split levels. Movement inlolerant structures.
Lse dacks for recrcational arcas where appropriate.
SITE CLEARING Retain natusal vegetation wherever practicable. Indiscriminately clear the site.
ACCESS & Satisfy requirements below for cuts, fills, refaining walls and drainage. Excavate and fill for sito access before
DRIVEWAYS Council specifications for grades may need to be modified. geotechnical advice,
Driveways and parking areas may need to be fully supported on piers.
EARTHWORKS Retain natural contours wherever possible. Indisctiminant bulk earthworks.
CuTs | Minimise depth Large scale cuts and benching,
Support with engineered retaining walls o batier to appropriate siope. Unsupported cuts.
Provide drainage measnres and exosion control. Ignore drainags requirements
Fis | Minimise height. Loose or poorly compacted £ill, which if it fals,
Strip vegetation and topsoil and key into natural slopes prior to filling. may flow a considerable distance incloding
Use clean fill materials and compact 1o engineering standards, onio property below.
Batter to appropriate slope or support with enginecred retaining wall. Block natural drainage lincs.
Provide surface drainage and appropriate subsurface drainage. Fill aver existing vegetation and topsoil.
Inclade stumps, trecs, vegetation, topsoil,
boulders, building yabble etc in fill.
Rock CuTcrOPs | Remove or stabilise boulders which may have unacceptable sk, Disturb o undercit detached blocks or
& BOULDERS | Support rock faces where neceasary. boulders.
RETAINING Enginecr design to resist applied soil and water forces. Construct a structurally inadequate wall such as
WALLS Found on rock where practicable, sandstone flagging, brick or unreinforced
Provide subsurface drainage within wall backfill and surface drainage on slope | blockwork.
abave, Lack of subsurface drains and weepholes.
Construct wali as soon as possible afer cut/fill operation.
FOOTINGS Found within rock where practicable. Found on topsoil, loose fill, detached boulders
Use rows of piers or strip footings oriented up and down slope, or undercut cliffs.
Design for |ateral creep presaures if necessary.
Backfill footing excavations to exclude ingress of surface water,
SWIMMING POOLS | Enginecr designed.
Support on piers te rock where practicable.
Provide with under-drainage and gravity drain outlet where practicable.
Design for high soil prossures which may develop on uphill side whiist there
may be litle or no lateral support on downhill side.
DRAINAGE
SURFACE | Provide at tops of cut and fill slopes. Discharge at top of fills and cuts,
Discharge to strect drainage or nataral water courses. Allow water to pond on bench arcas.
Provide general falls to prevent blockage by siftation and incorporate silt traps.
Line to minimise infiltration and make flexible where possible.
Special structures fo dissipate encrgy at ez of slope md/or direction.
SUBSURFACE | Provide filter sround subsurface drain. Discharge roof runoff into absorption trenches.
Provide drain behind retaining walls.
Use flexible pipelines with acceas for maintznance.
Prevent inflow of sncface water,
SEFTIC& | Usually requires pump-out or mains sewer sysicms; absorption trenches may Discharge zullage directly onto and into slopes.
SULLAGE | be possible in some arcas if risk iz acceptable. Use zbsorption trenches without consideration
Storage tanks should be water-light and adequately founded. of landdlide risk.
EROSION Control erosion as this may lcad to instability. Failure to observe carthworks and drainage
CONTRCL & Revegetate cleared area. recommendations when landscaping.
LANDSCAPING

DRAWINGS AND SITE VISITS DURING CONSTRUCTION

DRAWINGS Building Application drawings should be viewed by geotechnical consultant
SITE VISITS Site Visits by consultant may be appropriate during constrocion/

INSPECTION AND MAINTENANCE BY OWNER

OWNER'S
RESPONSIBILITY

Clean drainags syslers; repais broken joints i drains and 1eaks i supply
pipes.
‘Where structural distress is evident see advice,

If seepage observed, delermine causes or seck advice on consequences.
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LANDSLIDE RISK MANAGEMENT

EXAMPLES OF GOOD HILLSIDE PRACTICE :
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Figure J1: Ilustrations of Goed and Poor Hillside Practice
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