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PreIirninay Geotechrkal Assessment - Bexhill Village Proposed Rezoning 

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 settlement. 
The aim of the study, which was commissioned by John Jacobson & Kevin Teeling, was to identify 

H 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. 
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• An assessment of the suitability 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 GEOTALST031 O8AA-AA. This report 
presents the results of the assessment. 

2 SCOPE OF WORK 

2.1 Fieldwork 
Fieldwork was carried out on 18 and 19 July, and 20 August 2007 and comprised a site walkover by an Engineering Geologist from our Northern 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, 
geological 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 fioodplains. As such, 
generally the northern and eastern halves of the property fall, and therefore drain, southwards and 
westwards respectively, at slopes of between 10% (5.7°) and 20% (11.30) with some areas steeper 
than 20%. The steepest slopes observed on the site are located west of the ridgeline near the north 
east corner of the site. The lower-lying south-eastern quadrant of the site is typically flatter at less than 
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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 
surveyors.) 

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 frees. 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% (450), and exposures of basalt outcrop and boulder scree. 

L j  Evidence of slope instability and slope wash soils of cobbles and boulders was observed throughout the 
investigation on the slopes at the western side of the property. Features included colluvial soils, rotated 
boulders and the steep rocky scam slope, that is interpreted to be a landslide failure plain and the j source of the deep colluvial material near the central north east portion of the site. Minor landslide 
scarps of up to 5m 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 L i  TPI2. 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 

J 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 western boundary close to the existing 
township, in particular west of the creek near TP9. 

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

[1 4 SUB-SURFACE CONDITIONS 

4.1 Stratigraphy 
LI 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 and/or the 

JNerranleigh 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 1 described as: 

. CLA in the north-west of the site - Calico landscape variant typically consisting of rolling hills 
with long slopes of the Walloon Coal Measures (sedimentary formation of silt- and sandstones). j This is classed as a transferral landscape. It Is noted that dispersive clays may exist in this 
landscape variant coupled with low fertility rates and high erosion potential. Steep slopes 

1 present a mass movement hazard. 

EL in the south of the site - Eltham Landscape of alluvial floodplains which drains basaltic 
areas. It is noted that acid soils are common and that a flood hazard typically exists in this 
landforni. 
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RO in the east of the site - Rosebank Landscape of Lismore Basalt landscape of rolling hills 
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: 

1 . Colluvium typically silty clay, red to red brown and grey, firm to hard, medium to high plasticity, 
L which may include variable portions of gravel, cobbles and boulders. The colluvial material is 

derived from slopewash and landslide events, and is characterised by being unpredictable 
P1 between investigation locations. (The colluvium is generally assessed to have similar 
U engineering properties to uncontrolled earth fill) overlying - 
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• 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 CIA or Calico landscape, the soil profile typically presented as follows: 

• A silty clay layer at the surface, of colluvial origin, highly plastic, from pale grey to 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 - 
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 floodplains, the soil profile typically presented as follows: 

Alluvial silty clay, of high plasticity, brown with a trace of rootlets, 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 symbols used in their 
preparation. 

4.2 Groundwater 
All test pits presented moist to wet soils. Conditions suggesting groundwater seepage were observed 
at three locations, T139, TPI3, and TPIO. No overnight observations of standing water levels were 
made as test pits were filled in directly after exposure. 

Groundwater inflow was observed at 1.1 m at W9, which was situated in the lower lying area next to a 
minor creek. At TP13, inflow was observed at 4.7m, being upstream oITP9. The groundwater inflow at 
TPS and TP13 is presumably due to the proximity to the creek. 

Groundwater inflow was observed at 2.8m at TP1 0 near the extremely weathered basalt to rock 
interface, which suggests that some perching of the water table on the slopes is possible. It is our 
experience in the basaltic terrains of the Usmore Basalt that perched groundwater tables are common, 
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Preliminary Geotechnical Assessment - Bexhill Village Proposed Rezoning 

and that prediction of groundwater levels and seepage is very difficult. 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 occur 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 
likelihood of future slope instability. Hazards noted were: 

• Soil creep 

• Small translational landslides of 5rn3 to 1Cm3 

Hummocky ground consistent with debris from a large older landslide event, 

• Exposed very steep scree slopes consistent with a back scarp landform derived from a large 
landslide. 

These hazards were noted generally on slopes that are underlain by basaltic soils. Soil creep is 
expected to be most active on the areas underlain by colluvium. 

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 underlain by sedimentary rocks are included in this classification. 

Medium Hazard: This area includes steeper slopes on the flanks of the hillsides and gullies. Slope 

fl angles are typically in the range of 15% up to approximately 20%. Instability involving rapid mass 
U movement is considered to be unlikely on undisturbed ground, though soil creep is an active slow 

process. The likelihood of rapid mass movement (such as landslides) occurring Is likely to increase 
q significantly if the natural drainage is altered or slopes are steepened by excavation or filling, without 

Li adequate engineering of structures. 
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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 gullies. These 
slopes exhibit signs of existing soil creep, erosion and mass movement Slope angles are greater than 
20%. It is considered that there is significant potential risk of localised landslides 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 1 m deep. The extent and depth of colluvial soils at specific location will 
significantly affect the likelihood of slope instability occuring. Likelihoods will 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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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 likelihood of 
translational landslides, rock rolling events, debris flows and remobilisation of landslide debris is 
considered significant, as landslides are an active process in this area. Settlement 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 
j The design and construction of all the structures and infrastructure on the site should be carried out in 

accordance with good hillside practice as outlined in Appendix B. It must be accepted that the potential 

J 
risks associated with hillside construction are greater than construction on level ground in the same 
geological environment. The impact of development may be adverse and inappropriate construction 
techniques can increase the potential for ground movement. 

J 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 appropriately 
handled. Methods for treatment of water emanating from springs may take the form of trench drains or 

J 
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. 
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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 likelihood 
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 I m. Septic 
/ Grey water system discharge should be carefully controlled to reduce changes to soil moisture. 

It is 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 significantly if the natural drainage is altered, 
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 carried out for Individual developments to provide appropriate 
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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 

I p r i o r  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 controlled fill to allow 
shallow foundations. 

The above comments assume that excavations, drainage and construction work are carried out in 
accordance with good industry practice. General recommendations and guidelines for good and poor 

[J hillside construction practice are shown in Appendix B. 

At the least all slope stability risk assessments should be carded out in accordance with 'Landslide Risk 

UManagement Concepts and Guidelines' published by the Australian Geomechanics Society. 

U5.2 Excavation Conditions 
Generally, excavations with hydraulic excavation equipment should proceed readily to similar depths as 

J that undertaken in our investigations (depths of around 1.5m) across the eastern half (Lismore Basalt 
profile) of the site. The backhoe, which was equipped with a bucket 300mm with clay/tiger teeth 
typically refused around 2m below the ground surface, but in some instances excavation depths of up 

U to 5m were achieved. Spoil from these excavations will be generally Silty Clay and gravel with some 
cobbles. 

In the alluvial flood plain area of the site excavation proceeded to depths of Sm without difficulty. Spoil 

Ufrom 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 

U 
possible to 2m depth. The excavator refused at 2m depth in TPI 1 while excavations proceeded with 
little resistance to about 4m at the other test pits in this area (TP7, TP9, TPI3). Spoil from excavations 
may include sandy clay and clayey gravel. 

r The very steep portion of the north west of the site includes significant areas of exposed rock and 
boulders, 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 

Ti required, either very large bulldozers and/or blasting may be required. Detailed excavations would 
j r e q u i r e  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: 

i .. The placement or removal of greater than I m of material on areas noted as "moderate" 

J slope hazard or any fill or excavation in areas of "high" or "very high" slope hazard should 
be undertaken only after seeking suitably qualified and experienced engineering input. 
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• Where site regrade is proposed, all existing topsoil, including uncontrolled fill, vegetation or 
other potentially deleterious material should be removed to spoil or stockpiled for re-use as TI landscaping materials only; 

• The basalt derived residual and colluvial soils are expected to be moderately to highly 
11 reactive (susceptible to volume changes with variation in moisture content), and the alluvial 

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 

i i  excessive soil movements. 
L i  

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

• Moisture conditioning of the alluvial soils and some colluvial soils will be required to achieve 
L I t h e  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: 

j .  All fill 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 less 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 

J w o u l d  need to be imported) should be compacted to a Minimum Density Index of 70%. 
Depending on the size of the granular material used, a method specification may need top be 
developed for the site to allow compaction of the granular material. r j  

• Clay fill should be placed and maintained at *2% of Standard OMC. 

• All filling beneath residential structures should be carried out under Level 1 construction 

Umonitoring and testing as defined in AS3798-2007. 

• Adequate 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'. 

I] 
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5.4 Batter Slopes and Retaining Wail Design Parameters 

5.4.1 Temporary & Permanent Batter Slopes 

El 
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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 Angle 
(Horizontal: Vertical) 

Fill, Alluvial Soils and Temporary 2H:IV 
Colluvium 

Permanent 3H:IV 

Temporary 1H:1V 
Residual Soil 

Permanent 2H:IV 

Highly Weathered Basalt Temporary 0.5H:IV 
and Sedimentary Rock 

Permanent 1H:1V 

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. At the 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. 

5.4.2 Retaining Walls 

Gravity type retaining walls may be designed on the basis of a triangular stress distribution. Design j parameters for the geotechnical units are shown in Table 2. Design of the walls must take into 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 j 
for acceptable factors of safety. 

iii 
I 

Adequate drainage should be provided for all retaining walls. Vertical drains should be connected to a 
geolabric 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 above, if property 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. Atypical allowance of 
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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: Preliminary Retaining Wall Design Parameters 

UNIT UNIT WEIGHT EFFECTIVE COHESION EFFECTIVE FRICTION 
(kN!m') C' ANGLE 0' 

(kPa) (degrees) 

Controlled Fill' 20 0 32 

Colluvial Soils 20 0 25 

Residual Silty 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 A84678-2002 Earth 
Retaining Structures. 

5.5 Note on proposed lot layout 
We understand the current lot layout is preliminary, however numerous lots on the current layout 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 allow buyers of the lots room to accommodate the slope instability Issues inherent with 
development of sloping sites. Furthermore, the landslide scam 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. 

I i  Buyers of lots thar are assessed as having a moderate hazard or greater will be required to found either 
J on piles or use more advanced designs than cut to fill project homes. It is 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 transecting 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 (settlement and landslide) of the roads and drainage infrastructure. 
Earthworks should be limited to the minimum practical, and all filling founded wholly on residual soils, 
and placed in accordance AS3798-2007. Stormwater water discharge should be carefully controlled 
and adequately sized to reduce changes to soil moisture. 
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Based on the slope angles observed in the field, it is likely that retaining walls will be required to support 
the road corridor in some areas 011111 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 211:1 V in residual soil 
will require support, and batter slopes on controlled fill should not be placed steeper than 311:1V 

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 stories may be required to extend to rock at considerable depth. 

fl Piled foundations are required to be designed for uplift and drag exerted by expansion and contraction 
of the soils 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 some cost above the usual. 
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Alluvial floodplains include deposits derived from flood events, and as such are expected to be 
inundated by floodwaters in the future. Specific advice pertaining to flooding maybe 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 f l y  Ltd 

11 Tom Nicholson 
J Senior Engineering Geologist 

Ef 
Coffey Geotechnics 
GEOTALST03I08AA-AB 
29 August 2007 
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coffey* geotechnics 
SPECIALISTS MANAGING 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 Coffey 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 understood 
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 imposed 
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 reports 
recommendations. Coffey cannot accept responsibility 
for problems that may occur due to changed factors 
if they are not consulted. 

Subsurface conditions can change 
Subsurface conditions are created by natural processes 
and the activity of man. For example, water levels 
can vary with time, fill may be placed on a site and 
pollutants may migrate with time. Because a report 
is based on conditions which existed at the 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 
geologists, 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 

earth, rock and time. The actual interface between 
materials 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. Only 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 will be misinterpreted 
and Coffey cannot be held responsible for such 
misinterpretation. 

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. 

Coffey Geotechnics Pty Ltd ABN 93 056 929 483 
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coffey* geotechnics 
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 should 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 altered 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. 

Geoenvironmentai 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 unless 
specifically required to do so by the client. Specialist 
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. 

Rely on Coffey for additional assistance 
Coffey is familiar 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 relies on interpretation of factual information 
based on judgement and opinion and has a level of 
uncertainty attached to 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 be 
made to "Guidelines for the Provision of Geotechnical 
information in construction Contracts" published by the 
Institution of Engineers Australia, National headquarters, 
Canberra, 1987. 

Coffey Geotechnics Pty Ltd ABN 93 056 929 483 
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Excavation No. TP2 

I Engineering Log - Excavation Sheet lot 
Project No: GEOTALST03I08A4 

Client: PJORDANS CONSULTING SURVEY Date started: 18.7.2007 

1 Principal: Date completed: 18.7.2007 

Project BEXHILL GEO TECHNICAL INVESTIGATION Logged by ALB 
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Engineering Log — Excavation Sheet I of 
Project No: GEOTALST03I08AA 

RIORDANS CONSUL 11NG SURVEY Date started: 18.7.2007 

Principal: Date completed: 18.7.2007 

Project BECk/ILL GEO TECHNICAL INVESTIGATION Logged by-. ALB 

Test pit location: REFER TO FIGURE r I , t  k.. 
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Excavation No. TP4 

Ii Engineering Log - Excavation Sheet 1 o 
Project No: GEOTALST03I08A4 

Client: RIOROANS CONSUL TING SURVEY Date started: 18.7.2007 

IPrincipal: Date completed: 1822007 
Project: BEXHILL GEOTECHMCAL INVESTIGATION Logged by ALB 
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Excavation No. TP5 

11 Engineering Log - Excavation Sheet loll 
Project No, GEOTALST03I08AA 

Client: RJORDANS CONSULTING SURVEY Date started: 18.7.2007 

IPrincipal: Date completed: 18.7.2007 

Project: BEXHILL GEO TECHNICAL INVESTIGATION Logged by: ALB 
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Principal: Date completed: 18.7.2007 
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coffey geotechnics 
Engineering Log - Excavation sheet 1 of 1 

Project No: GEOTALST03I08AA 
Client: PJORDANS CONSULTING SURVEY Date started: 18.7.2007 

Principal: Date completed: 18.7.2007 

Project: BEXHILL GED TECHNICAL INVESTIGATION Logged by,. ALB 

Test pit location: REFER TO FIGURE f lhs  ku 

equipment type and model: Case 520c Pit Orientation: Fasting: 533931 m R.L. Surface: 
excavatlondimerision 2.5m long O.Smv.lde Northing: 6818198m datum: 
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II Engineering Log — Excavation Sheet I of I 
Project No: GEQTALST03108AA 

Client RIOROANS CONSULTING SURVEY Date started: 19. 7.2007 

JPrincipal: Date completed: 19.7.2007 

Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB 
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coffeygeotechnics [Excavation No. TP9 

Engineering Log - Excavation Sheet I of 
Project No: GEOTALST03I0UAA 

Client; RIORDANS CONSULTING SURVEY Date started; 19.7.2007 

Principal: Date completed; 19.7.2007 

Project: BEXHILL GEO TECHNICAL INVESTIGATiON Logged by; RV 

Test pit location; REFER TO FIGURE C h e e I d  hu, 

equipment type and model: Case 5200 Pit Orientation: N-S Eaahig: 533932 m R I .  Surce: 
excavation dimensions; 2.5m long 05m wide Northing: 6617601 m datum: 
excavation information material substance 
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method support n o U t  stnpIet, t n t ,  ataselficalon symbol* and coenl.tsncyId.n.I. Index N rsvJralewoai,s S sho.thg N St U .  w , d t t e d  saurpleSOrm, S e t  soN dncrtptlon VS very wrt X exbtng excavation U .  widebjrbed n n l e  63mm dameter based on f l i e d  cMssIlcs*r, S tsR N 811 b a c f l e  b C n t  paneersilon 0 due.ebed nmple s t m  F firm B b t z e r b l a d e  1 2 3 4  V vaneS,ear(Wa) at SW? R ripper Be b i t sa i rpe  moisture vat vetyn? E exvs to r  r a n t  E snvtrorruuertsl n u D e  0 dry H hard 
f l a t  R refusal M moist Fb fiseble 

M M  nr ieve i  W wet VL very loose 
on data S i a . i  f t  pisila flint I loose 

W liquti Hent MD me&zn dame 
g VVIisrUbW D dame —4 vamrouthw VD verydeme 
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coffey geotechnics 

Engineering Log - Excavation sheet i of 
Project No: GEOTALST03I08A.4 

Client: PJORDANS CONSULTING SURVEY Date started: 19.7.2007 

Principal: Date completed: 19.7.2007 

Project: BEXHILL GEO TECHNICAL INVESTIGATION Logged by. RV 
Test pit location: REFER TO FIGURE Chec$d by: 
equlpmenttype and model: Caw 520c Pit Orientalion: N-S Eastlng: 534136 m R.L. Surface: 

excavation dimensions: 2.51n long 0.5m wtde Nadhlrc: 6817845 m datum: 
excavation information material substance 

12 
C 

notes natal 
structure and 

8 samples. , .  o.K addlonalobservatlons We R tests. etc depth soiltype:ptyorpencleomracteiistics. ! 
E 1 2 3  RL metres 5 U.s colour, secandaryandmlnorcccnponen cB 88 

5JtyQAY:h,ghplostatybmc*c — (LLNIPLSS 

V820 

GC F n j j j W  RESi4JAa& 
gravel partioles. :ó 

2.Y 

25 

0 _  - -  - D 
- 

GC Claysy GRAVEL:coarse aIoed, brawn, day is VO EXTREMELY %€ATHER8Y' - Ø r n e t h u m P t a s t i s  
BASALT 

3. 

- 
WlOtenkadat&lmdebresalonediemety 
weathered basalt siteif. 
Test pit TPIO terminated at aim 

- 

Sketch 

method support not.., semptas, lasts tJa Ic i t lon  symbol. f l  Coa5I5teflO4d.h5lIy Index 
N retarul exposjre $ shoctig N nil U5, tmtMtttad serriple 50cnn dametar soN deecilIan VS very soft 
X exthig excavation U, untwbed umpte sairin demeter tsed on united css.maton - S son 

e4 OH bsckhoe bta,st p.nst'sIon D detiated ample system F tern 
B bjldozsrtjsde 1 2 3 4  V vine St..r(kP.) at silt 

in ft ripper Be bric sample n,oisttn VSt very at 
£ exosvstor E .,'MorwntUl sample 0 dry H herd 

w f l r  It refusal M most Pb able 
W viarsvel W wet Vt velybo.. 

0 •'ar onsdsta s h o w n v V p  Platt ant L loose 

g 
WL liquid limit MO ned,ndsn.e 

Pn— w E f l f w  0 dfl 
4 W5E(OLefOW VD very denies 
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coffey geotechnics 

Engineering Log - Excavation Sheet I of 
Project No: GEOTALST03I08AA 

Client: RJORD4NS CONSULTING SURVEY Date started: 19.7.2007 

Principal: Date completed: 19.7.2007 

Project BEXHILL GEOTECHNICAL INVESTIGATION Logged by' RV 

Test pit location: REFER TO FIGURE ObSCIS by: 
equipment type and model: Case 520c Pit C r i e S t i a t  NW-SE Easing: 534007 In R.L. Surface: 
excavation dimensions: 2.5m long 0.5m wide Northing: 6818087 iii datum: 

excavation I n f o r m a t i o n  m a t e r i a l  substance 

.. 

motesa 
N 5, structure and sample* a additional observations 

a t e d S  depth sciltype:plastdtyorpadiclecMracteristics, ( ld'a 
1 2 3  RI. metes o ø celour,serdaryandmlnorcomponents. E a 

T — _ _ _ _ _  — F b a x w n , w y a . . A Y m i g n g y  
n u n  aceot - r  T (LLNIL)IL 

ot 

a eiiij 

— D  ~TTff-EWErY-AD7WOOT 

z 

fraceoffossfla BASALT 

2. 

PlltemithatedatZlduetorefusalolmachineonxtremely 
weathered sandstone shell!.2.estpltlplltermlnatedatalm 

ii 
H H 

Sketch 

method support n e s t  s s , , P l n t n t .  dn , t f I e t l on  symbols a id  oonsIstsncyld.nslb. Index 
N natarelexposur. S shoring N nfl U .  undlstxIted ample 6Onn r e f e r  e e l  dnci lp( lea  VS wry soft 
X exMngexcavston U0 IMtlMtMt.d nmpl .  53n1 a n n ,  b e n d  on unified dan&aben S soft 

N SN becthoe b u d a t 0  distwbed ample system F fkm 
B bu4dotsrbisde 1 2 3 4 V vsrwshnr(Ws) St flY 

i n  R rIpper I " ' ° '  B. bdk " c c l .  raetstu. V85 very SI 
E exavetor E e n ã o r s n S s l  n , n $ e  D dry H hard 

w r i t  R rebjnl M moist Yb IrIsbI. 
W weterlevel W wet VI. very boa 

on 00, s h o v ~ •  bW pisXICftIt I leo.. 
W Iqidtait MD mfltndertse 

No.- wtleriiCcw o derse 
- 4  w f l r o L a w  VD veryd.r.e 
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coffey geotechnics 
[Excavation No. TP12 

Engineering Log - Excavation sheet i oil 
Project No: GEOTALST03I08A.4 

Client: RIORDANS CONSULTING SURVEY Date started: 19.7.2007 

Principal: Date completed: 19.7.2007 

Project: BEXHILL GEO TECHNICAL INVESTIGATION Logged b y  RV 

Test pit location: REFER TO FIGURE Checked by: 
equipment type and model: Case 520c Pit Orientation: NE-SW Easting: 534103 m R L  Surface: 
excavation dimensions: 25m long 0.5cii wide Northing: 6817971 in datum: 
excavation Information material substance 

C 

6 notes material 
sample stuctur, and 

additional cl,servatlons — soil type: plastidtyorpertioie oiwacterWics, f l  V Id'a 
E 1 2 3  RI. 

ni?t B 
caour,seondaryarCminorconiponent 8 § s 

- - - I l t y a a Y : r n g n p s n y ,  dark brown. tram ct — r  — r  T 1 T  CXLL&NIPL&)ILUH 
F CLAY. high 

0 

a 
i i  dcymto4.1. 

7 

w 
z 0 

I 4 H 0 -- --So brown mottling, 

TPl2 terminated at4.lm due to machine reach limit - T between large bouldess o cdlcMal origin. 
- TestpltTPl2termlrntedat4jm 

• I I  - 

H Z I 
- 

Sketch 
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method support foist .ac ip f l  t a t .  *lfic.doi, symbols aid oonslst.ncyfd.n.fly Index 
N natini exposim S sl,odng N r I  U lA1dtled noiple 60mm dametar sot dncilptlon VS very en 
?( existing excavation U. widitj,b.d nple 63m diameter WaS on trted dasstcsbon $ en 

l 614 backloe istcst penatnaflon D Stifled rnple syatem F 
B teildozerblade 2 3 4  V varsXearQa) St itt? 

AM 
FJOt5*1C5 9 bulk sample moisture VSt verytr co R rtcer 

_ _ _ _ _ _  C .Mmnerialuwçl. 0 dry H hard C 
wear R rdual U moist Fb lieU. 

6 ! 'A,kr lsVel  W Wet VL vetymoose 
3 - ondslsshswn pisitiolmit I loose 

W Iquld lint MD mediAn dsrm. 
- %SisrkftW o dense —4 w s e r o a n  VD vomyderse 
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coffey geotechnics 

Engineering Log - Excavation Sheet Project No: GEOTALST03I08AA 
Client RJORDANS CONSUL TWIG SURVEY Date started: 19.7.2007 

Principal: Date con le ted :  19.7.2007 

Project: BEXHILL GEO TECHNICAL INVESTIGATION Logged by: RV 

Test pit location: REFER TO FIGURE Cheeloid hu 
equipment type and model: Case 520c Pit Crientatla,: NNE-SSW Easting: 533911 In R.L. Surface: 
excavation dimendons i s m  long 0.5m wide Northing: 6817916 m datum: 
excavation information Imater ia l  substance 

T n o ' - s b u c t u r e a n d M a l a r i a l  lit 1 s a m p I e  b 
• addltlonslobwy,t$ons 

- a t e S e t c  depth s l  dty or f l lo lecharactet ,  We 
E 123 metes S coour,sedaryandmlrjo(wmponeq E S  St  sg 

R - - .AY:high psbXy, darlcbru*n. tea,O1O - r  ' T ALLUVLAL)IL 
- 01  CLAY:thghp4astkity,darkgrey. F 

USO 

r a f l s a u i e d  Si LWALL 
0 send.orange(paleGrey. 

: :1 

- 6 me wide clayey sand 2ones from 3.Sen. 
H '0 
H - •  H; 

IN 

• TPl3 terminated ats idueto limit c(marj,lne 
Test pit TP13 tennbted at 5.1m 

LU H r 

Sketch 

method suppod noIe w , p f l  tests cIaesKcatlon aymbow wd consIM.ncyflsn,Itylna.x N nsbJraIoosn $ * O f t  N NJ u Irdsttxted sample aOm thmetar eolderilpdloq, VS vecy ,ft X axSthgexcavabm t ,  u,cqettsbed sarp 53tstsi Mmets, based on taf ld dtsa5caton S soft N OH hackte bJdet 0 Stated sampie sysm F firm B hf6mrblade % 2 3 4  V vsisaflarQG'a) St slit R 
! E exantor r i  E stw*ornedslunpe 0 Sy H hard 

R refusal M most Fb friable t 
W t'et VI yecy Ice.. Q - On{ktsiiov.n wp p k n n a  I. boa. 
W Now art MD nedwn den.. 

- WIIcr&ftW D dense –4 wal.ro.atw Vo veryderee 
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coffey geotechnics Excavation No. 

Engineering Log - Excavation Sheet I of 
Project No: GEOTALST03I08A.4 

Client: PJORDANS CONSULTING SURVEY Date started: 20.8.2007 

Principal: Date completed: 20.8.2007 

Pmjed: BEXHILL GEQ TECHNiCAL INVESTIGATION Logged by: ALB 

Test pit location: REFER TO FIGURE Checked by: 

equipment type and model: Cse 520c Pit Crlentallai: 5644W Eang :  534098 in R.L. Surface: 

excadcn dimendons: 25m long 0.5m vAde Northing: 881&36O m datum: 
excavation information material substance 

notes 5 0 - r  ---r 
material 

E ! t  sample a 
st,uct*nand 

dditional otsuvallons 
& f t  t e & e t c  depth a f t  

1 
p f l  characteristics fl 

B 23  RI m colcursecondasy and minorcomponents. 
f l  l4'a 

E 8  -8 
T V f l f l  l 1 V ? 5 0 t : b i f t y ,  clay, high iaty. danc tsown. - i r  - r  CXXLLNLAL 1CPSC4L 

—ii-- ö5LCUTICSO--with a trace ct roc4s, with a trace of cobbles 

0.4m diameter - ccalse gralned, with some cobbles and boulders to H 

Clay lsfriable / 

I 0 
I tu z 

Three sconn diameter boulders from a.5mto4.Sm 

End of hole at5.4mdueto limit ofmachine 
Test pit TPI4 terminated at 5.4m 

I - 

— — — — — — — 
Sketch 

method support neat, arepin, t e f l  clslflcSJon symbols e d  con.Ieuncyld.ntlty Index 
N rmtJiilexpoeum S string N vi U. LrI*babS nn141e 50ni Smear aol dncr l lon VS vary see 
X exn'g excavation U, undisturbed sample 63irwn Smear Seed on weed &sstIcaton S soft 

N BH Sckfte bidet Denetrasion 0 di*,bed sample syasain F Thin 
B boildoparUade 2 3 4  V vaneiiear(cPa) at atfl 
R r,per 

B .rwkorwnerti sample I) dry H hard B to, 
I Be bi* seircls mast',. VS very asr 

water R S a l  U moist Pb rustle 
ci warerievel W wet A v a r y  loot. 

- onateshown wP pbs&Ito* L lore. 
WL MO flSdLXIiSM. 

0. -  w a r  &ftn D dee 
- 4  w a r  OLitbYl VD very dense 
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Excavation No. TP15 

Ii Engineering Log — Excavation 8 u , t  I of 1 
Project No: SEQ TALS T0310844A 

Client: RIORDANS CONSUL TINS SURVEY Date staled: 20.8.2007 

LIPrincipal: Date completed: 20.8.2007 

Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by, ALB 

Test pit location: REFER TO FIGURE Checked Lw: 

Ti 
U 
Ll 

U 
LI 
U 
LI 
L} 
Ii 
LI 
LI 

LI 
I] 

equipment type and model: Caw 520c PIt Ortenlallar N-S Fasting: 534156 m R.L Surface: 
excavation dimensions: 28m long 0.5m wide Northing: 681030 m datum: 
excavation information material substance 

notesa 

a a 

s a m p l e s , t h F  

t 
Qa 

E stmctumand 
tests, etc 

IRL 

b 
orpariscMracteIc 

ad a ons 
coloueecendawand min&componen%. F 123 mete u 

1 P 5 O L : b I t y C y ,  high çtstisty, darIcgrey. With - r  r T aLLVLkL IQPfl 
• 

f l  a home c(coWee 
- 9 )  b vWCVFpi i sJë  1 F 1 F  - CuVLCso 0 5  0 caarse gralned, sub angular cobbles b (12M2m In 

St 

C 

. 7 '  dIameter j I :0 
- - -  - - - - :  r cRasaWgTiy I 

V/ : H 2.cIØ 

vst 

- w o V E E J r j i W 6 5 . r  Th EXTREMELY .EAThERED 2 5  
• some medumplasttlryclny BASALT 

- - ,  pp >000 

1! 
__IIIL H 

• End of hole at3.2rn dLleto limit of required I Investigation 3 5  Test pit TPls terminated eta2m I 

4.01 
1 

Sketch 

method iiJpport noqtt simples, tests clanIftc*Ion .ymbe4s and cotlslstIncyl*r4)V Index N rgbjral exposure S shoeing N NI U .  tmdltrbed sample SOrrni r e t s r  soS description VS very soft X evistng exavation U tXttlMtId sample 631wn d.mMer besed on flied ciesatror, S soft M OH teckho. buclat D.MftrIQn D 5t2t*d sample syatam P B Sozer tilde I 2 3 4 v vnshnr(frPa) at OUT R rper ! 
D s tsnmçe msieue Very San F .avator ' f l  F Orwimnewowsturve 0 or H hard 

Water R reftisel M molt Pb fttsb(e 
w v,flql,v$4 W %.st VL vwy boo, 

- ondatstown vit, pletlerit L loose 
WL squId IM MD nedum dines walrbftw D den.. —4 wslrouffbw VD d.n.. 
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coffey geotechnics 
Excavation No. TP16 

Engineering Log - Excavation Sheet I oil 
P r o m  No: GEOTALST03I08A4A 

Client: PJORDANS CONSULTING SURVEY Date started: 20.8.2007 

Principal: Date completed: 20.8.2007 

PTCJ&t  BEXHILL GEO TECH!1104 I. INVESTIGATION Logged by ALB 

Test pit location: REFER TO FIGURE Checked by: 
equipment type and model: Case 520c Pit Odentatlon: N-S Eatting: 534161 in P Surface: 
excavation dimensions: IBm long O.SmMde Northing: 6817961 in datum: 
excavation Information material substance 

- 

notes n u n  
samples, structure, and 2 p a E  additional observations 5 a t s s ,  f t  Qaetc ty article characteristics depU,E 

1 2 3  me oandnnorcomponents. E?S a 
R 3 t i c L A Y : H l g h c d y ,  gray, wan sore coerse —r r T ° - 

gravel and cobbles l.ptoO.2mlndiameter 
/6 

O.5 
X 

- 1.0 
1.0 

a I 

: c UACOIL 
- 

/ medium plasticity, bccwn-orange 

is4 _ w D 
z 

- 

0 
a medium o h s "  day I l .  BASALT 

2.0 

Endolholeat2.Bmduetoflmitoirequired 
investigation J - 

- 
Test pit TPl6 terminated at2.Om 

_-Sn-- 
Sketch 

netted supçon note., ,wiplet t e n  cl.tflvatloa symbolo end oonelstencyld.nelty Index 
N raw ale,oeure S ehwtg N SI LI,0 tmdat,Sd nrrçAe5ccmn olameter eel deecrlpelen vs very aeft 
X exlitln9 excevet., U5, tzozbed .aripe 63ev,. arratar Luted on weed cl.urcaton $ ace 

i 611 tsc}dv,e tocicet 0 r a t e d  mpIe syatem F lIen 
B bidorbMde t 2 3 4  v veneSlsar(kPa) St stir 
R rper Be t o t  f l .  moisture VS very stIr 
E exveb 

j r  
r E en*omnental eeirçle D öy H Paid 

water R retuul M m(e Fb liable 
W y n r i e v e l  W wet v i  veeytoe 

o - -  on date ehowot wp pEstle lint L bce. 
o V4. lqtid&nt MD nsdkander.. )a— water ktb,v D dec.. 

—4 waWrotgjtw VD verydesee 

'1 



ii 
11 

U 
El 

11 
El 
El 
[1 
El 
El 

ii] 
I] 

coffey geotechnics 

Engineering Log - Excavation S h e e t  I of  1 
Project No: CEO T.4LSTO3IOUA.4 

Client: PJORDANS CONSULTING SURVEY Date started: 20.8.2007 

Principal: Date completed: 20.8.2007 

Project: BEXHILL. GEOTECHNICAL INVESTIGATION Logged by: ALB 

I c m  p . .  r . n . c u i a  i .  n c r n  I r n s u n c  Checked by: 
equipment type and model: Case 52Cc Pit Orientation: N-S Ealing: 5 3 4 1 5 6  R.L. Suiface: 
excavation dimerislont 28m long 0.5m wide Northing: 681030 iii datum: 
excava t i on  Information material  substance 

no'bes material 
2'- 

stn,ctumand sample 
3 e  h i E  addWonalobnryafions a S tests, etc depth " sal type: astidtyoacijclecharacte,lats H We 

F 1 2 3  RI. mares o w  colour, secondary and mlnorwmponet.  cB 8 
r - - 7117 fl1•" 1 Q P 5 C t : s i y u a y ,  high p t a c y .  dailcgtoy, —r —r CUU-VIAJ. TCaJIL 

- a trace of cobbles 

- cc ë&CUVrprso 0 5  coeme grained, sub angular cobbles to 0.2m In 
- - 

diameter 

i.Ø H 
---------------r 

0 
. 7 0-1 CLAY:Highplasticity.palegrey 

9 2 . f f Ø  

- 
: 

___________ - W b V  i a i 5 r c  EXTREMaY VEATHERE0 2.5 , °  some medium plasticity clay BASALT 
- 

• * H pp >600 
:0* 

I 
- 

End af hole ata2mliuetorirnitotrequired 
iMestigation 

3 5  Test pit TPlsterrniratedata2m 
- 

4. 
_ 

I 
5 Sketch 

meThod support note., ample ;  te.ft clautIle.tlon symbol. Vid conWstencyJd.nslr Index N n.tjral exposum S shwft N SI U. u r b z b e d  Maple SOnxn dimMer . l I  description VS n . y  soft X existing exavaTh., U, u r s i l t e d  sanwIe 63,90 dimeter bead on trifled cleesfioflon S soft rj BH b.cictioe bcIcet Dsrstnfjon C dituthed MmjS. system F mm B Ixidezerbide t 2 3 4 V vsneflar(kP.) at set? R tipper Be t 4 *  Maple molstit. Vat very set? E excivetor re*57 E .twIonc,e,u sample mple 0 dry H herdmar 
R refusal U moist Fb Meble 

- " M r  Iwo[ W wet Vi. very loose 
0 -&- ondit.shaqn plesticlilt I lobbe 

W lqidImft MD med(zndense fr— w a r t t b w  0 deree 
—4 w a r  o'ttow VI) very deree 
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II coffey: geotechnics 
Excavation No. TP17 

j E n g i n e e r i n g  
Log - Excavation S h e e t  I of  1 

Project No: GEOTALST03108A4 
c l i e n t  RIORDANS CONSULTING SURVEY Date started: 20.8.2007 

UPrincipal; Date completed: 20.8.2007 

Project: BE CHILL GEOTECHNICAL INVESTIGATION Logged by: 44L9 

f l  Tes t  pit location: REFER TO FIGURE 

U 
El 
El 
LI 
El 
El 
U 
El 
El 

ii 
I 
I 

equipment type and model: Case 520c P t  Orientation: E-W Eathng: 534149 In R L  Surface: 
excavation dimensions: 23m long atim wide Northing: 6818125 m datum: 
excava t ion  Information material  substance 

- E notes material 

-a additional obsonpardons teds, etc ciep, 
J 

sottypcpstici tyorpart iclecMmctescs 
f t  

We E 1 2 3  

IRL 

metres o J r . s e c e n d a r y a n d m j n r n p a ,  E S  88 
R p l a t y ,  dark grey, *131 a V - r  Tfl JANLAL IOPSOIL 

rav&youinyCLAYJ-  
fraceofrootsandcctcles , I -________ —CH CO4.LWIAL SOIL 
grey, gravel coarse grsine up to 40% boulders 1 arid cobbles to603mmjndlameter 

Z 

- 

-------r 

I r CLAY: High plasticity, white with some medium V f  k RESIDUAL SOIL 
. 

End of hole at 4 8 n  due to _ _ _ _  cdlapseof pit 
Test Pit TPlltennlMtedat4.om 

H 
H 

Sketch 

mitl,od support notn w n p k  t a t .  clasIIloIon symbol, sad eoa.I,tsncyld.n,ftylnflx N rstJraIe,Tposure S slatnQ N r l  U. th1 , thed  unØe50ni, dtaneter soA decrIption VS vey salt X eating .xcavation U. .ajMu'bed ample GSss, * m . t r  based on united cSsllcatlon $ soft 1 RH bsothoebw<.t o . n n t j o a  0 St iWdample s y t m  F Ibm S bjlWoz,rtAsde t 2 3 4 vailes,earod'a) St stitr R ripper B, bt* simple malsttx. very MiT 3 6 exvaIor -_- rWii 6 .rivkonmer ample 0 dry H hard vAdar R r r j s  N most ED 
id V wilerlevel W Wet VL wry Move o -&- 0nJ t . .1 twn Wfl P O e  WI,I L loon 

W Ilq.idUmI MO m.dwndetiee fl 0..— , 4 r i n f t w  0 dese —4 warout1cw 
very tern 
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coffey geotechnics 
Engineering Log — Excavation sheet i of 

Project No: GEOTALST03108Aj4 
Client: RJORDANS CONSULTING SURVEY Date started: 20.8.2007 

Principal: Date completed: 20.8.2007 

Project: BEXHILL GEO TECHNICAL INVESTIGATION Logged b y  ALB 

Test pit location: REFER TO FIGURE CFien r i  hr 
eqSpmentlype and model: Case = o  Pit Orlenlation: E-W Easting: 534080 RI .  Surface: 
excavation dimensions; 2m long OSm wide Northing: 6818147 m datum: 
excavation information material substance 

c i  I 
notes yatarlal 

o — structure and samples. .2 O l E  
additional observations tests depth solhtyppastldtyccpervdechojacterled ld'a 

E 123 AL metes b coIour.seconda'andminorcoaiponenls E l$-- 

— flfl - lQPSOt:uay, t 4 i  r o t y ,  dark grey, ' C a  — r  T ' .7 CCLLUVIAA. TOP&)t I 
- 

fraceo( roots and cobbles 

I 0 5  d1 vat RIJCOIL sand I 1 1 0  

r - r  

W 
0 av i & - - -  0 SANDSTONE 

pp >600 

2.a 

pp >600 
4 0  

-k 
End of hole at 2.4m due to unit of required 

— 
• 

TestpltTPl8 terminated atz4m 
I 

3.6 

H 
I i  I 

14ff__ 

Sketch 
P 

I 

m.thod supped noise, nmpin. t e n  clsuflcSJon symbois d oonflteriq.Isnefty Index N reJraInpceuie S shoring N nil u,, widStuited nirç,le Sonym lemMa, eel dncrtpdon VS very soft X exbtng excsvaln U. Izldietunted sample 63n,i, dameter based on w a d  classmcsllcn S ,olt i OH ScJthce bucket p.nejrlon D nistixbad sample system F firm B buidozerthde 1 2 3 4 'j vanethearQd'a) St siftide,e A 'Cpe' Be bulcnrrple molest.. Vat very am E exavato, 11QZM E environmental sample D dry H herd 
wdmr A r *  a l  M moist FbIdeble 
w varisver W vmsv.,yloo 

- 
VL .e 0 -&-- ondete shown plaLcIflk L locee 

WL IwdImt MD medwnden,.. 
- nt.rfrdlaw D dense waS, outlaw VD very dare. 
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coffey geotechnics 

Engineering Log - Excavation Sheet I of 
Project No: GEOT44LST03I08AA 

Client RIORDANS CONSULTING SURVEY Date started: 20.8.2007 

Principal: Date completed: 20.8.2007 

Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by ALB 

Test pit location: REFER TO FIGURE Checked by: 

equipment type and model: Case 520c Pit Odentatiai 14$ Eawing: 534127 m R.L. Surface: 

excavation dimensions: 2m long 0.5m wide Northing: 6818135 In datum: 
excavation Information material substance 

notes 
I 

m a t e r i a l o  
d 

suuctureand 
samples, a l a  addthon.lobnrvadons 

a a t e S e I c  depth j g  f l t ype :  pasyorparticioctaracteii*lcs, f l  4 
123 Rtmetes  a t coioiJr,seonndayanoraomponeri E 8 

• - ______ - mn T TOPSCt:Llay, hqi  plathoty. da* grey, with a - r  —r • IJ.LNJAL TIL 

- $IU taceofrootsandcobbies7 I 
a-i Ci.AY: HigIi plasticity, w?rit i l e  brawn, with sane VSt RESIDUAL IL 

OS fine bmediLau grained send - 
/ 

9 z - -  r v v T i € i 6  —: 
• 

/ SANTONE 

- - - - - - - - - - - - - - - - - - - - - - - -  - _______ End of hole at Z2m due to limit of required 

2.5 Test pit TPlgterminatedat2.2m 
- 

3.0 

Sketch 

method euppod notes, uinpf l  t a t ,  etatticetlon symbol. arid c t t 1 n . q 4 d . i n I '  Index 
N ratiral exo9jm S shortig N nfl U,, u rsu ted  55 I. 50cm, dEmet.r .oa d..odptloo VS vey Soft 
X existing excavation LI,, urdst,bed,flMeesmm demeter bssed on rated clesfilcatlon S taft 

l BH l.ckhoe t o l . t  penetration 0 dishorbod sample Sysen, F 
B bcsdozerbsde 1 2 3 4  V v.neSinr(kPa) St sw 
R ripper so Wit nr,00 mostiw. vat very on 
S exavswr ' r * s i  S eträocarrertl swi'çle 0 27 H hard 

va . r  R re*sl y most PbInable 
valqltyel W wet VL vecylocee 

0 - ondatashown W, pEeitlanit I, loose 
WL Iqrif lrft MD meduraderee 

- w a r  Ubw 
—4 w a r  c a y  I VD very tern. 

1 
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coffey geotechnics 
Excavation No. TP20 

Engineering Log - Excavation Sheet I of 
Project No: GEOTALST03I08AA 

Client: RJORDANS CONSULTING SURVEY Date started: 20.8.2007 

Principal: Date completed: 20.8.2007 

Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by ALB 

Test pit location: REFER TO FIGURE Checked by: 

equipment type and model: Case 520c Pit Orientation: ESing: 534165 m R L  Surface 

excavation dimensions: 23m long a5m wide Northing: 6818156 ni datum: 
excavation Information material substance 

n o t e s F  n a r l a l  istouctoo.and 

ea % .. mple 
, a . 

WtestsSc depth plasudtyo particle cteracterintjca 
E 1 2 3  RLme4r De cobor,secondary and minor o,mponenIs. EtS S 

- —r —r V graveliecoase, tram of roots b0.5m,basaitand 
sandstone class (10%), boulders to Dim in diameter 

0. 

: 4  VHi 

• w b V E t i e  jained, ã i 5 r a w n  W TrTE1fiE5LT 

- aeaQ- --- 
weathered a!t { 

- 
Test pftTP2o terminated attsm 

H 
H U 

Sketch 

method support riot.., .ampin t w a  ola..HIcIon symbols Md conflt.ncyld.S%r litd.x 
N 'atural ,ogur ,  S sitting N nil U. u,cDcb.d swrçle 50mm diameter .01 dflCtIptJotl VS wcy soft 
X exwdng excavation U. w w b . d  sample SZnvT, diameter based on aimed clasatcaaon S salt 

Cl  SF4 b.ctte iet p.netrtom D diatisbed nmple e y r n  F lion 
S orbMde t 2 3 4  V var.eSit.r(cPa) St aM 

vi R rcpei Be bik sarrp, moSttn VS Vety etit 
E exantor E .rwk,.nSai asrrcIe 0 áy H hard 

vms, R retuw M moSt Fb triable 
Ui wslevel W t VI. WfyIOMe 
o ondatssiamo Vito pisniolmit L loot. 

MD msdft,mden.e 
6 Øi wtiarwbw a oerse 

- 4  nWoWbt VD verydense, 

'1 
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Coffey geotechnics 
7 Excavation No. TP22 

Engineering Log - Excavation t e t N o :  
GEOTALST03I08A.4 

Client: PJORDANS CONSULTING SURVEY Date started: 20.8.2007 

Principal: Date completed: 20.8.2007 

Project: BEXHILL GEO TECHNICAL INVESTIGATION Logged by: ALE 

Test pit location: REFER TO FIGURE ( t h n r k . e l  Mr 

equipment type and model: Case 520c Pit Oilenlaflcn: S W  Eaedng: 534007 m R.L. Surface: 
excavation dimensions: 2.511 long 0.511 wide Northing: 6818057 m dawn: 
excavation information material substance 

I c i  
— noss 

stuctureand sanpIe paddhionslobservations 
t a a tests,etc depth a sdltype:plas5dtyorpactJdecfmrgcte,jeeJcs, ( Id'a 
E 1 2 3  RI. metes I t '  colour.sendaryandrnlnoroon,ponen E S  Sa 

• T — — — 1VP5o1L:uty clay nigI paetioty. grey, Thce - r  V * WU.LNLAI. tOPSOiL roots to 0.3m depth H 

05 , OI WS-1ëitiAC5iL 
- 

somefinetomedlumgrsinedsand 

a 

Ii 
In 

I 2 

2.G 

- -  . 04 sat, CLAY: Nigh plasticity wtite, pa t  orang with H EXTREMES 4ETHERED 
- me medium grained sand SANlTCNE 

Eridofholeat2.5mduetoiimitorre4uired - 7 
- 

TeslpitTP22terminate.jatzsqn 

3.Q 

3.5 

- . - 

j_________ 
Sketch 

m.tbod .uppoit not nmpin, t a t .  daLficailon .ymbol, and conaletancytd.nay Ind.x N rVnIexpcwjre S shoring N nil uMsIIfledum9le sami S n t  soil dncdpoon VS very soft x exit,g excavaton U3 unStiated nmpl. 63n,u thni.Wr based on united d.nJecaon S St N SN b.cMte txck.t .netrsI.. 0 SUited semple sylafA F firm 
S txjldozsrbade 1 2 3 4  V v a r t s h n r . )  S salf n R rper Bs bi*nrpe moist,. v s  v.ryy ! E . a n t o r  E etr4orwneqtaI sarnçse 0 dly H hard n O r  R reltjnl M motet Pb lila. 

V yarlevel W Wet VI Vefybose &- ondeiesltwn W p f l I n i t  L Icon 
W load tmk MD infirm den.o a . -  wf l rk f tw 0 4 w.wroLmlcw VD vefydeme 
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coffey geotebhnics 
Excavation No, TP21 

Engineering Log — Excavation sheet I of 
Project No: GEOTALST03I08AA 

Client PJORDANS CONSULTING SURVEY Date started: 204.2007 

Principal: Date completed: 20.8.2007 

Project: BEXHILL GEOTECHNICAL INVESTIGATION Logged by: ALB 

Test pit location: REFER TO FIGURE Checked by: 

equipment type and model: Case 520c Pt Orientation: E-W Eaning: 534054 m R.L Surface: 

excavation dimensions: Vim long 0.5m Wide Northing: 6818083 m datum: 
excavation information material substance 

I! notes 
stujoturiand S3flWIO% . 9  ' 9  & E  observationsddrdonell 

We a depth sdltype:plaslidtyorparticlectnraoterlstla, c c 
E 1 2 3  RI. metres cdour,secondaryandmlnorccqnponents. E S  8 gg 

7' - - " r C H ' o c s o t : p a y ,  flqi pretay, daM grey, wth a r (XLLI.NIAL bXJL 

1.0 

eof roots, with abacedcobblesto200mm 
iameter 

0 o T h  Wedkimtocoarsegratnedsand 

-rome 
medium to coarse grained sand SANDSTONE 

- 
End oi hole at2.lrn due tolimjtofrequired 

- 
inveSo 

2 . 5 - T e s t  pit TP21 term n, lnatedat2.l I 

35 

Sketch 

method support rein, taiipin, tests oIaWllcMlon symbols and conslstencyfdinslty l',dix 
N naturalevowle S .tmrt,g N r l  U tsdsturbod swnpIe 5omm diameter aol description VS very soft 
X exlsdng excavan U,, undisturbed uncle aZnn dinner Seed on i i S d  S & a t o n  S soft 

r BK Scktoe bitist p.n.tratjoi, 0 diluted ample s y s t e m F  mm, 
B b A o r U e d i  1 2 3 4  V Yam shut (wa) 
R rçper R i W ,  I as butc uncle molitiss VS very MIT 
E excavetor l t t f l '  reftst E .,wlrocvnertal aançle 0 dry H turd 

%ttr R re*,ul II moist Fb Inure 
V wiler level W w i t  Vt very Wee 

0 -,L-- on th is  t h a m  f l ,  pestle lent L ieee. 
W iqlid Inc MO median dir.. 

s— wflrktbw 0 dir.. 
—4 lot Outflow I VD Very dense 

'1 
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coffey * 

Soil Description Explanation Sheet (1 of 2) 

DEFINITION: 
In engineering terms toil includes every type of uncemented 
or partially cemented inorganic or organic material found in 
the ground. In practice, if the material can be rernoulded or 
disintegrated by hand In Its field condition or in water it is 
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 
Classification (tics) as shown in the table on Sheet 2. 

DENSITY OF GRANULAR SOILS 

TERM DENSITY INDEX (Va) 

Very loose Less than l5 

Loose 15-35 

Medium Dense 35-65 

Dense 65-85 

Very Dense Greeter than 85 

PARTICLE SIZE DESCRIPTIVE TERMS 

NAME j SUBDIVISION SIZE 

Boulders >200 nvn 

Cobbles 63 mm to 200 nfl 

Gravel coarse 20 mm to 63 mm 

medium 6mmnto20mrn 

fine 2.36 mint to6mm 

Sand coarse 600 pm to 2.36 mm 

medium 200 pinto 600 pm 

fine 75pmto200pm 

MOISTURE CONDITION 
Dry Looks and feels dry. Cohesive and cemented soils 

are hard, friable or powdery. Uncernented granular 
coils run freely through hands. 

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

Wet As for moist but with free water forming on hands 
when handled. 

CONSISTENCY OF COHESIVE SOILS 

UNDRAINED 
TERM STRENGTH FIELD GUIDE 

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

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

Firm 2 5 - 6 0  The soil can be indented about 5mm 
with the thumb, but not penetrated. 

Stiff 50-100 The surface of the coil can be 
indented with the thumb, but not 
penetrated. 

Very Stiff 100-200 The surface of the wit can bemorked. 
but not indented with thumb pressure. 

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

Friable - Crurrtiee or powders when scraped 
by thumbnail. 

SOIL STRUCTURE 

ZONING CEMENTING 

Layers Continuous across Weakly Easily broken up by 
exposure or sample. cemented hand in air or water. 

Lenses Discontinuous Moderately Effort is required to 
layers of lenticular cemented break up the soil by 
shape, hand in air or water. 

pockets Irregular inclusions 
of different material. 

GEOLOGICAL ORIGIN 
WEATHERED IN PLACE SOILS 
Extremely Structure and fabric of parent rock visible. 
weathered 
neterial 

Residual soil Structure and fabric of parent rook not visible. 

TRANSPORTED SOILS 
Aeolian soil Deposited by wind. 

Alluvial soil Deposited by streams and rivers. 

Colitrvial soil Deposited on slopes (transported downslope 
by gravity). 

Fit Man mnede deposit. Fill may be significantly 
more variable between tested locations than 
naturally occurring soils. 

Lacustrine soil Deposited by takes, 

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

1 

MINOR COMPONENTS 
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coffey* 

Soil Description Explanation Sheet (2 of 2) 

SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION 

FIELD IDENTIFICATION PROCEDURES 
(Excluding particles larger than 60 arm and basing fractions on estimated mass) USC PRIMARY NAME 

I t o  Wide range in grain size and substantial OW GRAVEL 
q a 0 amounts of all intermediate particle sizes, 

a 
E 5 d a Predominantly one size or a range of sizes OP GRAVEL E 1 2  5 0 with more intermediate sizes missing. 

S g - c c, 12 ,,, 
Non-plastic fines (for identification GM SILTY GRAVEL 

E > I I J S  procedures seeMLbelow) 
neE 

a 
02. 

x ° 2  t t  s E  Plastic fines (for identification procedures GC CLAYEY GRAVEL 8 see CLbelow) 

w S E Wide range in grain sizes and substantial s w  SAND 
P e o amounts of all intermediate sizes missing < 0 E ' - 5  a c f l c  

a —  ,j o 2 o ° Predominantly one size or a range of sizes SP SAND 
c with some intermediate sizes missing. 
5 < °. M a l  

n.j - ,.., Non-plastic fines (for identification SM SILTY SAND .2 procedures seeMLbelov), 

S ° Plastic Ines (for identification procedures SC CLAYEY SAND 
see CL below). 

IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm. 
S DRYSTRENGTh DILATANCY TOUGHNESS 

t o  None toLow Quick toslow None ML SILT 
0=5 

J i  Medium to High None Medium CL CLAY 

Low to medium Slow to very slow Low OL ORGANIC SILT 

Z v ,  
00 Low tomedium Slow to very slow Low tomedium MM SILT 

5 E  High None High CH CLAY 
ow 
So, 

4 Medium to High 
j 
None Low to medium OH ORGANIC CLAY 

HIGHLY ORGANIC Readily identified by colour, odour, spongy feel and pt PEAT SOILS frequently by fibrous texture. 
I 

Low plasticity, - Uquid Limit WL less than 35%. • Modium plasticity - WL between 35% and 50%. 1 

COMMON DEFECTS IN SOIL 
TERM DEFINITION DIAGRAM TERM j DEFINITION DIAGRAM 

PARTING A surface or crack across which the SOFTENED A zone in clayey soil. usually adjacent soil has little or no tensile strength. ' C  ZONE to a defect in which the soil has a - - Parallel or sub parallel to layering - . f ! ' -  higher moisture content than elsewhere. (eg bedding). May be open or closed - - - 

JOINT A surface or crack across which the soil TUBE Tubular cavity. May occur sl i4yor as one has little or no tensile strength but w i t h  is ; c - \ 1 Y  - of a large number of separate or not parallel or sub paralel to layering May \ 
- - inter cannected tubes Walls often coated 

- be open or closed. The tens fissure may ' - : f ' \  with clay orstrengthsned by denser pacldng -: 
be used for Irregular joints <0.2 in in length. ' T a i n s .  May contain organic matter 

SHEARED Zone in clayey soil with roughly hly cylindrical elongated body of soil ZONE parallel near planar. curved or undulating ent from the soilmass inwhich itboundanes containing closely spaced " ' - r s .  in some cases the soil which smooth or stckenslded, curved intersecting -. . - s  up the tube cast Is cemented.pints which divide the mass into lenlictilar 
orwedgeshapedblocks. 

SHEARED A near planar curved or undulating, smooth, t or wail like body of soil substarte SURFACE pcilshedorsllckensidedsurfaceinclayey 
. - : -  swlthiougtiypianartoirregularsoil. 

The polished or slickensided surface . - . - : p a r a l l e l  boundarieswhlch cuts indicates that movement fin many cases , through a soil mass. Formed by infiling of 
very little) has occurred along the defect. open joints. 
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Rock Description Explanation Sheet (1 of 2) 

The descriptive terms used by Coffey are given below. They ale broadly consistent with Australian Standard A51726-1993. 
DEFINITIONS: Rock substance, defect and mass are defined as follows: 

Rock Substance In engineering terms roch substance is any naturally occurring aggregate of minerals and organic material which cannot be disintegrated or remoulded by hand in air or warn Other material is described using soil descriptive terms. Effectively 
homogenous material, may be isotropic or anisotropic. 

Defect Discontinuity or break in the continuity of a substance or substances. 
Mass Any body Of material wliict, is not effectively homogeneous. It can consist of two or mare substances vliulout defects, or one or more substances with one or more detects. 

SUBSTANCE DESCRIPTIVE TERMS: 

ROCK NAME Simple rock names are used rather than precise 
geological classification. 

PMTICLE SIZE Grein etre terms foreaidstoneae: 
Coarse grained M0.6mfltO2Tfl 
Medium grained MSityO2nrnlo 0.6nt, 
Fine grained Mainly O.'nnOLM Viable) toO2nm, 

FABRIC Tern for layering of penetrative fabric (eg. bedding, 
cleavage etc.) are: 

ROCK SUBSTANCE STRENGTH TERMS 

Term Abbrev- Point Load Field Guide 
iatlon Index, 1,50 

(MPa) 

VeiyLow VL LeaethanO.1 Materialowmbies under flan 
blows With sharp end of pick: 
can be peeled with a knife; 
pieces up to 30mm Mick can 
be broken by finger pressure. 

Massive No kiyettig or periefrative fabric. 
Indistinct Layeitrgatht just vist% Llfeefftoiperties. 

Distinct Layering or fabric is easly visible. Rock breaks mare 
easily parallel to layering of fabric. 

CLASSIFICATION OF WEATHERING PRODUCTS 
Term Abbreviation Definition 

1 ResIdual RS Soil derived from the weathering of rocic the 
Soil nasa structure and substance fabric are no U longer evident there is a large change in 

volume but the soil has not been significantly 
transported. 

C 

LI 

ii 

Extremely 11W Material is weathered to such an extent that it 
Weathered has soil properties, le, it either disintegrates or 
Material can be remoulded in water. Original rock fabric 

still visible. 

Highly HW Rock strength is changed by weathering. The 
Weathered whole of the rock substance Is discoloured, 
Rock usually by iron statning or bleaching to the 

extent that the colour of the original rock is rot 
raccgnisable. Some minerals are decomposed 
to clay minerals. Porosity may be increased by 
leaching or may be decreased due to the 
deposition of minerals in pores. 

Moderately MW The wtde of the rock substance is discoloured, 
Weathered usually by iron staining or bleaching ,to the 
Rock extent that the colour of the fresh rock is rio 

longer recognisable. 

Slightly SW Rock substance affected by weathering to the 
Weathered extent that partial staining or partial 
Rock disoobtxatia, of the rock sibstaste (usuaty by 

limonite) has taken place. The colour and 
texture of the fresh rock is recognisable; 
strength properties are essentially those of the 
fresh rock substance. 

Fresh Rock FR Rock substance unaffected by weathering. 

Notes on Weathering: 
I .  AS1726 suggests the term 'Diatincey Weathered' (D to cover the range of 

substance weathering conditions between )ON and SW. For projects where it is 
not practical to delineate between Fr'i and MW or it is judged that there is rio 
advantage in making such a dissection. OW may be used with the definition 
given in A51726. 

2. Where physical and chemical changes were caused by hot gasses and liquids 
associated with igneous rocks, the term 'altered' may be substituted for 
'weathering' to give the abbreviations XA. HA, MA. SA and DA. 

Low L 0.1too.3 Easllyscoredwithalo'jfe; 
Indentations 1mm toanim 
show with firm bows of a 
pick point: has a dull sound 
under hammer. Pieces of 
core 150m in long by 50mm 
diameter may be broken by 
hand. Sharp edges of core 
may be friable and break 
during handling. 

Medium M 02to1.0 Readily soored with a knife; a 
piece of care 150mm tong by 
50mm d"emeter can be 
broken by handwld,dAtuity. 

High H I A pine of core lsommlong 
by 50mm can not be broken 
by hand but can be broken 
by a pick with a single firm 
blow: rock rings under 
hammer 

VeryHigh VII StaiD Hand specimen breaks after 
more than one blow of a 
pick; rock rings under 
hammer. 

Extremely EH More than 10 Specimen requires many 
High blows with geologic-al pick to 

break; rock rings under 
hammer 

Notes on Rock Substance Strength: 
I. In anisotropicrocka thefleld guideto strength applies to the strength 

perpandicutar to the anisotropy. High strength anisobopic rocks nw 
breekreeoibrperallrj bIbe planar anisotropy. 

2. The tern, 'exfreme tow' is not used ass rock substance strength 
lerrrt While Ihe term is used fri .AS1726-1993, the field guide therein 
nakes it clerihat rmteriaJs in that strength range am soils in 
engineering terra. 

3. The unconfined compressive strength for Isotropic rocks (arid 
anisotropicrocks which fall across the planar aniaoIropt) is typically 
10 to 25 tines the O N  toad Index flsSO). The ratio may vary far 
dttarsnt rock types. Lower strength rocks often have lower ratles 
than higher strength rocks. 
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Rock Description Explanation Sheet (2 of 2) 

COMMON DEFECTS IN Diagram 
ROCK MASSES 

Term Definition 

Parting A surface or crack across which the 
rock has riffle or no tensile strength. 

- Parallel or sub parallel to layering _-" 
(eg beddng) ore planar anisofropy 
in the rock substance (eg, cleavage 
May beopen or closed. 

Joint A surface or crack across which the 
rock has lithe or no tensile strength. 
but which is hot parallel orsub ct. 
parallel to layering or planar '1 
anisotropy in the rock substance. 
May be open or closed, 

Map Graphic Log DEFECT SHAPE TERMS 
Symbol (Note 1) Planar The defeat does not vary in 

orientation 

Curved The defect has a gradual 
-:1 change in orientation 

r(1 
Undulating Thedefectiosawavysuiface 

; leaag€. rlc' 2i 

Sheared Zone of rock substancewith roughly 
Zone parallel near planac curved or (Note 3) undulating boundaries cut by .. closely spaced joints, sheared 

surfaces or other defects. Some of 
the defects are usually curved andintersect 

to divide the emss into 
lenticular or wedge shaped blocks. 

Sheared A near planer, curved or undulatingU. 
Surface surface which to usually smooth. 
(Note 3) polished or slickeoskied. 

Crushed Seem with roughly perallelalmost 
Seam planar boundaries, composed of 
(Note 3) disoriented, usually angular 

fragments of the host rock 
substance which., be mare 
weathered than the host rock The 
Bairn has soil properties. 

Infilled Seam of soil substance usually with 
Seam distinct roughly parallel boundaries 

• 
formed by the migration of soil into 

• an open cavity or joint inlled 
seams less than 1 rrrn thick may be "7 
described as veneer or coating on 
joint surface. 

Extremely Seam of soil substance, often with 
Weathered gadationalbuidaries.Forrmdby 
Seam weathering of the rock substance in 

Scar' 

Stepped The defect has one or more 
well defined steps 

Irregular The defect has many sharp 
changes of orientation 

i N o t e :  
The assessment of detect shape is partly 
influenced by the scale of the observation. 

?lc'n 2 
ROUGHNESS TERMS 

Sllckensided Grooved or striated surface, 
usually polished 

Polished Shiny smooth surface 

j 4  Smooth Smooth to touch, Few or no r i s u f f a c t s  irregularities 

Rough tMnyentlaifaseinegjh,jbes 
(aofthide generally S o  than 
Inn,). Feels Mceftseto coarse 
sandpaper 

Very Rough Many large surface 
Irregularities (amplitude 
generally more than 11m). 
FeSllke orcceoserthenveiy 
coarse sand paper. 

COATING TERMS 
Clean No visible coating 

MStained No visible coaling but 
surfaces are discoloured 

Veneer A visible coating of soil or 
mineral, too thin to measure: 
may be patchy 

Coating Avisiblecoatingupto 1mm 
thick, Thicker soil material is 

H 
usually described using 
appropriate defect teem (eg. 

• 
' infilled seem). Thicker cock 

strength material is usually 
described as a vein. 

BLOCK SHAPE TERMS 
Blocky Approximately 

equidimensiorml 

H Tabular Thickness much less than 
length or width 

Columnar Height much greate than 
crass section 

Notes on Defects: 
1. usuaay borehole cgs show the true dip of detects and face sketches and sections the apparent dip. 
2. Partings and Joints are not usuaIr ehown on the graphic log unless considered slgnifloanl. 
3. Sheared zones, sheared surfaces and crushed seams arefaults In geological term. 
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Appendix B 
Examples of Good Hillside Practice 
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LANDSLIDE RISK MANAGEMENT 

DRIVEWAYS 

ROCK 
& 

RETAINI] 
WALLS 

AGS SUB-COMMITTEE 

APPENDIX J 

SOME GUIDELINES FOR HILLSIDE CONSTRUCTION 

GOOD ENGINEERING P M  C I C E  POOR ENGINEERING PRACTICE 

or steel frames, timber or pa 
Consider usc of split levels. 

specifications for grades may need to be modified. 

Support with engineered retaining walls or batter to appropriate dope. 
Provide drainage measures and erosion control. 
Minimise height. 
Strip vegetation and topsoil and key into natural slopes prior to filling. 
Use dean fill materials and compact to engineering standards. 
Bitter to appropriate slope or support with engineered retaining wall. 
Provide surface drainage and appropriate subsurface drainage. 

filling. 
Movement intolerant atnsch,res. 

geotechrmical advice. 

Unsupported cuts. 
Ignore drainage reqnfranerds 
Loose or poorly compacted fill, which l i l t  I 
may flow a considerable distance including 
onto properly below. 
Block natural drainage lines. 
Fill over existing vegetation and topsoil. 
Include stumps, trees, vegetation, topsoil, 
boulder., building rabble etc in fill. 
Disturb or undercut detached blocks or 

Fotmd on rock where practicable, I sandstone flagging, brick or utireinforced 
Provide subsurface drainage within wall backfill and surface drainage on slope blockwo&. 
above. Lock o f  subsurface drains and weepholes. 
Construct wall as soon as possible after cut/fill operation. 
Found within rock where practicable. Found on topsoil, loose fill, detached bond 
Use tows o f  piers orstsip footings oriented up and down slope, or undercut clilk 

on piers to mock where practicable. 
with under-drainage and gravity drain outlet when practicable. 
' h i g h  and pressures which may develop on uphill aide whilst there 

SURFACE Provide at tops o f =  raw fill slopes. I Discharge at top o f  fills and cuts. 
Discharge to street drainage or natural waler c o u r s e s . A l l o w  water to pond on bench areas. 
Provide general falls to prevent blockage by siltation and incorporate silt traps. 
line to minimise infiltration and make flexible where possible. 

Provide drain behind retaining walls. 
Use flexible pipelines with access for maintenance. 
Prevent inflow ofsuthcc water. 

SEFtic& Usually requires pump-out or mains sewer syatem 
S U t I A G E b e  possible in some amas i f  risk is acceptable. 

Storage tanks should be water-tight and adequately 
EROSION Control erosion as this may lead to instability. 
CONTROL & Revegetate dental area. 

REsPONSIBIlITY I pipes. Where structural distress it evident see advice 

Use 

recommendations when landscaping. 
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LANDSLIDE RISK MANAGEMENT AGS SUB-COMMITTEE 

EXAMPLES OF GOOD HILLSIDE PRACTICE 
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Figure Ji: Jilustrations o f  Good and Poor Hillside Practice 
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