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INTRODUCTION

At the request of Mr. Anthony Fera and Mr. Jim Fera a geotechnical investigation has bezn
carried out to assess the risk of slope instabilitv for two proposed building areas within a 36
hectare (90 acre). property defined as Portions 54 and 61 in an area located west of Mount Ousley
Road at Mount Pleasant. The investigation has been carried out in accordance with Coffey Partners
internationzl Proposal No. SCP310/1-AA dated [st October 1993.

This report describes the Investigations undertzken at the proposed building areas and provides an

assessment on the risk of slope instability together with geotechnical constraints for development.

200 SCOPE OF INVESTIGATIONS

The scope of investigations invelved fieid investigations as well as a review of pubiished maps and
aerizl photographs pertaining to the site. The scope of investigations is listed below:

surface mapping of slope features and rock exposures by 2 Senior Engineering Geologist
from our firm on the 26th October 1993. The mapping utilised & [:4000 scale orthephoto
map prepared by tiie NSW Lands Depariment. '

excavation of nine test pits (numbered TPl to TP9) using a mini tracked excavator. The
test pits were logged by 2 Senior Engineering Geclogist on the 26th October 1993, The
engineering logs of the test pits are presented in Appendix A along with Explanation Sheets
| and 2 defining the terms and svmbols used.

viewing aerial photographs of the area tc assess for recent slope iastability. Pairs of
photographs from 1948, 1955, 1977 and [986 were viewed stereoscopically.

viewing regional geology and landslide maps of the area as produced by the NSW
Geological Survey (scale 1:6330).

discussions with the Mine Subsidence Board of NSW and the Department of Mineral
Resources concerning the location of underground workings. Previous experience with
other escarpment slopes in Wollongong has shown slope instability and cliftline failures can
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be attributed to underground coal mining and therefore a review of .mine working plans
was carried out.

SITE CONDITIONS

31 Regional Setting

ficussions with the owner (Mr. Jim Fera) the propenty occupies about 36 hectares (90 acras) of
which much of the land is rainforest or woedland covered. The lower portion of the site is used

The property occuples the upper siopes of the [Hawarra Escarpment. prographical]y the prepeny
‘;ﬁomains areas with steep slopes which are typically forested and narrow to broad gentiy sleping
jbenches which have been cleared historically for timber getting and farming.

ologically the site is shown on the 1:6330 scale map of Fairy Meadow to be underlain by the
inerbedded sandstone. siltstone and claystone units of the upper members of the Narrabeen Group.
Formations shown to occur on the propeniy include the Newport Formation. Bulge Sandsione.
nwell Park Clavstone and Scarborough Sandstone.

(liffed exposures of the Scarborough Sandstone can be observed on the property some 30m
pslope from Mount Qusley Road. The formations occurring near the building area are listed

Reported Thickness Assessed Elevation  Rock Tvpe
Range on Site {(AHD)

24m RL 220 10 240m Lithic and
quartz
Sandstone and
Conglomerate
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Stanwell Park Claystone 0to37m RL 240m to 275m ’ Claystone and
(Gently sloping and benched areas ' quartz  lithic
containing building sites) sandstone
Bulge Sandstone 6010 130m > RL 275m | Quartz  and
(stzep sloping area above ' jithic
building sites) . . sandstone and

conglomerate
with  minor
shale

The geological units on the Fairy Meadow geology plan are shown on the 1:6330 scale slope
stability map of Fairy Meadow (also prepared by the NSW Geological Survey) to have a slope
stability classes characteristic of each geological unit. Above the building area. the steep slopes
underlain by Bulgo Sandstone are classified as Class 5 of 6 (Topographically Unstable for
ﬁcvelopment owing to stezp slope and/or topographic position and nature of soil) while the more
gently sloping area proposed for building and underlain by the Stanwell Park Clavstone is
classified as Class 3 of 6 (Less stable land, Most of land may‘be safély utilised although some
areas are unstable).

The geology map shows the watercourse which flows eastward through the propernty and bisects the
two proposed building areas is controlled by the Mt Pleasant Fault. Also shown on the geology
map is a large area of talus covered slope which is shown to cover the Bulgo and Stanwell Park
formations south of the fault.

A broad gently sloping and benched area located between 150m to 300m upslope of Mount Ousley
Road has been extensively cleared for grazing and contains four homes. two of which are on the
Pef_g_property. These existing homes are 15 to 30 years old and are accessed by driveways leading
;ffom Mount Ousley Road. The same broad cleared area is proposed to contain the two house sites.

A review of coal mine plans as provided by the NSW Department of Mineral Resources shows the
workings for the Old Mount Pleasant Mine and Balgownie Mine occur benzath the Escarpment and
Mount Qusley Road areas and extend beneath Mr, Fera's property, stopping 200m north of the
boundary. The Mount Keira Mine (to the south) is shown to extend northward to be about 500m
south of the property boundary and 600m from the most southern of the proposed building areas.
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Two proposed building areas (each about 3000m? in area) have been identiﬁed by Mr. Fera within
the 36 hectare property. These areas are defined in this report as the "northern and southern
building areas". The two areas are about 100m apart separated by an incised watercourse as shown
in Drawing No. SC893/1-1 and are described separately in Sections 3.2 and 3.3.

y Site Conditions of Northern Building Area

Surface Observations

The northern buiiding area is focated on a narrow (20m to 30m wide) gently sloping tench at the
northern end of the property located immediately upslope of one of the twa existing residences.
The bench is grass covered and slopes down to the east at about 10" Drawing No. SC893.1-2
sows the bench to extend in a north-south directibn about 100m. The downslope edge of the
hench is defined by a sharp slope break to slopes of 25” to 357 fer about 13m prior @ flattening to

more gentle stopes across the large bench area containing the existing residence.

Horizontal thin beds of coarse grained tuffaceous sandstone and silty sandstone are expesed in a
firm track midway down the steep slope at the outer edge of the bench. This sandstone unit is
fikelv to be within the upper part’of the Stanwell Park C!a_vstdne formation and may reprasent a
more resistant unit that has developed topographically as a scarp feature within the bread cleared

E area that is presumably underlain by the claystone/shale rock types.

The area above the bench is steep sloping at 28° and is thickly forested. A secend bench (15m
wide) is located about 70m upslope of the proposed building area. The forested 28" slape betwesn
the two benches contains large sandstone boulder exposures which may indeed be in sitw beds.
Trees on this forested slope are straight growing and the slope surface exhibits no evidence of
recent instability, Above this second bench the groundslopes grade upwards steeply 10 the crest of

the 1llawarra Escarpment.

The northern end of the building area bench contains a smalt lobe of inferred shaliow slide debris.
This lobe is 20m wide and may represent the toe of 2 shailow earthfiow (Im to Zm thick) which
b extends about 60m upsiope on a 20° slope. Seepage was observed on the bench in this arza due to

L 2 leaking water supply line.
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The southern end of the bench contains a filled embankment extending imorihe watercourse. This
filling previously served as the northern abutment for a dam wali built during World War 2. The
dam wall has been subsequently removed leaving a concrete causeway in the creek bed..

Subsurface Conditions

Two test pits (TP1 and TP2) were excavated on the bench of the proposed northern building area.
"Both pits intersected talus material (ancient landslide debris) consisting of sandy clay with cobbles
“md boulders of sandstone. Test Pit TP intersected extremely to highly weathered sandstone
beneath the talus material at 3.4m depth. This depth of talus cover is simiiar to the exposure 23m
from TP! in the farm track leading down frem the bench and suggesis 3 s cover ot the bench
im to 4m thick overlving weathered rock. No evidence of reactivation instability (e slide

“glanes) within the talus was observed within test pits TP1 and TP2.

norder to assess the risk of landsliding on the steep slope above the preposed tuiiding area and
he longer term risk of slides moving onto the bench from above two test pits were excavated at
‘distances 30m (TP4) and 70m (TP3) upslope. Test pit 4. located on 3 farm track. encounterzd
“22m of talus material overlying weathered sandstone bedrock with 6o e‘*._'idencc of recent shding.
“Test pit TP3. located on a narrow midslope bench intersected talus overiyving weathered siltstone
edrock at 2.2m.

Groundwater inflows were not observed in the four test piis (TP1 to TP}

.3 Site Conditions of Southern Building Area

Surface Observations

The proposed southern building area is located on the southern side of the major incised
y. The proposed building area occupies an

-

rea of about 3000m?® and is situated at the slope break between the stzep forested slope which

watercourse which runs diagonally through the propen
rises some 100m to an escarpmen: plateau remnant and the gently sioping cleared pasture slopes.
Drawing SC893/1-3 provides the layout of the southem building area. Groundslopes in the building
area grade from about 5° in the upper portion of the cleared area steepening northward to 15° and
[%° on the slopes leading down to the watercourse. Above the proposed building area the forested
slope rises steeply at about 33° and has an overall slope of about 26° to the crest. Aerial
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photographs of this area from 1948 to 1986 revealed no instability on this steep slope above the
_proposed building area. '

. Drawing No. SC893/1-3 shows several slope breaks on the cleared pasture slopes telow the upper
bench area. These slope breaks (to angles of 14° and 19°) are arcuate shaped and may represent
scarps of shallow landslides. '

: Large sandstone boulders to 4m diameter are exgeosed with the proposed cuilding area. The area
also contains several large established trees.

A small cutting 2.5m high excavated at the casiern 2ad of the building darey i the Dase of the steey

forested slope exposes a thick bed of moderatelv weathered sandstone over a highly weathered
cross bedded. coarse grained sandstone bed. The rock in the cutting is overiain by azbout 2m of
talus material. Extremely weathered siitstone was exposed in a small second cuuting located
~downslope of test pit TPS. A groundwater spring is 2vident cn the contact betwezn the steep slope
and gently sloping pasture slope at the eastern end of the bench.

Subsurface Condtions

¥ Five test pits (TP3 to TP9) were excavated in the vicinity of the southern building area. Test pit

= TP3 was excavated at the rear of the 5° slope bench at the base of the steep forested siepe. Pit TP
intersected 1.5m of sandstone boulders within a topsoil matrix (recent scree material) above [.4m
§ of clder talus with a sandy clay matrix which in turn overlies extremely weathered siltstone at

'~ 29m depth. The soil profile in pit TP3 is assessed to represent an area of boulders accumulation
with boulders periedically rolling/sliding down the steep slope and cellecting at the base of the
slope.

‘b To assess the subsurface conditions on the steeper cieared slopes where arcuate shaped slope
| features were observed, test pits TP6 and TP7 were excavated in a line downslope from TP at
distances of 27m and 55m. Test pit TP6 encountered 2.1m of talus material (sandstone boulders in
£ asandy clay matrix) over residual soil and extremely weathered silistone. A polished slide plane
E was observed at the soil/weathered rock contact at 2.im depth. Significant groundwater inflow (say
I litre/10 seconds) was observed within the talus material in TP6. Test pit TP7 located further
downslope intersected 1.7m of talus overiving a 1.1m thick moitled clav laver of nigh plasticity.
- Within this clay layer wers numerous polished planes indicating previous soii movements.
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Test pits TP8 and TP9 were excavated at the edge of the benched area above the slope breaks. Pit
- TP8 intersected 1.7m of very stiff sandy clay material of high plasticity overlying highly to
extremely weathered mudstone (shale) at 2.2m depth. A polished slide plane was observed within
. the mottled clay layer at 1.6m depth. Test pit TPS was free of groundwater. Test pit TP9
*intersected a similar subsurface profile to TPS with a highly weatherad mudstone unit intersected at
25m depth. The overlying clay (1.9m thick) was of high plasticiv. stiff :consismnc_v. mottled
~coloured and contained several slide planes at the base of the layer near the soil'rock contact. No
groundwater inflow was observed in test pit TPY. ' —

40 - DISCUSSIONS AND RECOMMENDATIONS

4.1 Northern Building Area

- The proposed northern building area has been investigated 1o assess the risk of slope instability
above the building area and within.‘downslepe of the building area.

The steep forested slope above the proposed building area (lccaied on the long narrow bench) was
‘investigated by a review of maps/aerial phetographs. a walk-over inspection and the excavation of
pis TP3 and TP4. Both pits intersected 2.2m of talus material overiving in-situ weathered rock
with no evidence of slope instabifity noted. The northern area of bench provides evidence of a
shallow earthflow on the cleared steeper sloping area which has flowed down onto the bench.

Test pits on the bench revealed a deep talus soil cover sav 3m to <4m thick over weathered rock
with no evidence of reactivation.

On the basis of the site observaticn and historic data a preferred buiiding envelope is recommended
in the central portion of the long narrow bench. This area is about 13 by 30m. To assess the risk

of instability for this designated building area the following site factors have been considered.

- Topographically located on a narrow (30m wide) bench at the base of a long ste=p
forested slope and above a short steep scarp at the edge of the bench.

- Talus soil cover 3m to 4m thick.

- 10° ground slopes.
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Bedrock forming part of the Stanwell Park Claystone Formation.

No evidence of recent slope instability above the building area or over the bench,
other than at the northern end.

No groundwater se2page observed.

On the basis of the above listed evidence. the recommended building envelope is assessed to have
: medium risk of slope instability in accordance with the classification system in Table 1.
Residential development within the envelope is recommended to incorporaie the following
geotechnical constraints:

House ~foundation to be taken down at least 0.5m into intact weathered rock.
Should a brick or concrete residence to be proposed for the site a rigid pier wall
reinforced concrete foundation system is recommended. For flexible timber or steel
framed construction isolated footings to rock would be adequate.

No development to occur within 10m of the crest of ithe 35° scarp slope below the
building envelop.

No significant earthworks are recommended for the building site and access road.
Cut and fills should be restricted to a maximum height of 0.3m.
Roof water and pavement runoff should be piped to storage tanks or the

watercourse.

A lined surface water catch drain is recommended at the rear of the building area
to intercept runoff from the steep slope above.

The forest vegetation on the steep slope above the building area should be
maintained. Vegetation retention is also recommended on the steep scarp below the
building envelope. ’
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7. On-site effluent disposal is not recommended on the narrow bench containing the
designated building envelop. Disposal is recommended to occur on the gently
sloping area (10° slope) located 40m northeast of the buildiag envelop.

8. Development to foliow good hiliside practice as set out in Table 2 and Figure |
' attached. - ' '
9. Repair the leaking water supply line and divert it around the building envelop.

4.2 Southern Building Area

The southern building area was proposed by the properiy owner (Mr. Jim Ferd) 10 be located
somewhere within the upper cleared pasture area investigatad by test pits TPY to TPY. In order 10
assess the risk of sldpe instability two issues must be addressed. Firstly. what is the risk otf”
Jandslide activity from the escarpment above influencing the proposed building area and secondly.
is the proposed building area itself influenced by slope instability. In relation to the first situation .
2 review has been made of historic mine subsidence records {to check if failures could eccur as a
consequence of mine subsidence) and aerial photographs. Both records suggesting no evidence for

-

significant movement,

In relation o whether the building area iiself could be intluenced by instability the surface
observation and test pitiing program provide evidence that shallow slope instability (probably since
forest clearance) has occurrad on the stoping pasture slope which is assessed to be underlain by the
Stanwelt Park Claystone. No evidence of recent movement on the slope was observed in the azrial
photos. However. the arcuate slope breaks to 15" to 197 slope angles and the polished slide planes
throughout the clay layer in TP7 suggests historic movements have taken place on the stezper
pasture slopes.

The slide planes observed in TP6, TP8 and TP9 suggest movement at the crest of the steeper
pasture slopes (outer edge of upper bench) is occurring as a slow creep movement or an historic
single movement which was a slope adjustment for movement downslope at TP7. The depth of the
stiding is shallow (1.6m in TP8) and the established straight trees on the bench suggests. if creep
‘movement is occurring, it is not influencing the trees growth which would have a root system
within the slide affected area. '
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_On the basis that the test pits at the outar edge of the bench have intersected slide planes within the
soil profile the cleared bench and lower slope is classified as high risk in accordance with the
classification system in Table 1. Given this high risk of iastability a section of the upper bench
area is still considered possible for residentiai development provided the development incorporates
' ngineering works to remediate the site and raduce the risk of instability. The test pitting provides
-;gﬁidance that the more suitable building arza is located on the gantly sloping upper bench area
~above test pit TPS within the area shown on Drawing No. SC893/1-3. In this area the depth w©
weathered rock is assessed to be 2m to 3m.

Residential development in this area is rezommended to incorporate the following geciechnical

constraints:

[ The house should be zenstructed within the designated envelope with foundations
taken 0.5m into the weathered rock. A deep pier wall foundation system is
recommended for a rigid brick or concrste structure. For a tlexible timber or steai
structure isolated footings to rock wouid be adequate. As a part of the roundation
preparation it is recommended that the slide affected soil be removed from the
building area with the side and rear excavations supported by substantial engineer
designed retaining walls. Based on the findings of TPS the depth of excavation is
anticipated  to be abcut 1.6m though an inspection by a geotzchnical

engineer/geologist is recommended during the earthworks program.

2. Excavation outside the building area is not recommended other than small scale
works for landscaping purposes.

- . . . . . e . -

3. No filling should be imported to the site. Any landscape filling obtained frem the
house excavation should not be disposed upslope or downslope of the buiiding area,
Excavation spoil should te transported to another area of the property.

3. A lined surface water carch drain is recommended above the building area to
intersect surface waters from the steeply forested slope.

4. The spring water emerging at the eastern end of the bench should be directed into

the catch drain constructed along the side of the existing bitumen sealed access
road.
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5. Roof water and pavement runoff should be controlled and piped to the watercourse
or the roofwater collected in holding tanks for reuse..

6. On-site effluent disposal is recommended to be carried out no closer than 30m from
the building area.

7. The access road to the building site is recommended to involve limited earthworks
and extend along the gently sloping rear beach area from the existing bitumen

access road.

8. Development 10 follow good hillside constructions practice 1s set out in Table 2

and Figure [.

50  CONCLUSIONS

" Two building envelopes have been provided: for the site within broader building areas desired by

the owner.

One building envelope has been recommeaded for a narrow benched area for the northern house
site. This site is assessed to have a medium risk of slope instability and may be developed with a
residential dwelling provided specific geotechnical constraints are adopted in the development 10
reduce the risk of instability.

A recommendad building envelope has also been provided for the proposed southern house site.
This designated envelope, like the immediate surrounding area exhibits evidence that ‘creep sliding
on a shallow slide plane has taken place in the past and thus the area is assessed to have a high
risk of slope ins:tability. Residential development is still considered possible within the building
envelope provided the slide debris overlying the slide plane is removed and the specific
geotechnical constraints implemented.

COFFEY PARTNERS INTERNATIONAL PTY LTD




Coey Sanners intarnatora S iz

TABLE |
CLASSIFICATION OF RISK OF SLOPE INSTABILITY

ASSESSMENT OF RISK

Natural hill slopes are formed by procsssas which reflect the site geology. environment and Jlimate.
These processes inciude downslope movement of the near surface soil and rocks: in geologicai time ail
slopes are unstable. The area of influense of these downslope movements may range from iocal W
regional and are rarely related to properiy houndarizs. The natural processes may be atfested by human
“intervention in the torm of construction and related activities.

A landslip (or landslide) is 2 downslope movement of a suil ur rock mass 15 o result of sheus Tatiurz W
the boundaries of the moving mass. Soii vreep, which is extremely slow and oceurs without 3 weil

defined failure surface, it not inciuded as z iandslip.

It is not technically feasibie to assess the subility of @ particular sitz in sPsolute termy such as sanie

unstable. However, the degree of risk 0f siope MOvement Jan be assessed by he recogninen of suite
y e i — E Ton,=ept vrid RT3,
features supplemented by limitzd informaton on the regional and local subsurface proniz and Wit in2
benztit of experience gainad in similar geeicgical environments e degres ol sk I8 categ rised Deiow
.
v il
; "
RISK OF ZXPLANATION i i
i
INSTABILITY i i
: -
- L !
VERY HIGH Evidence of ashive or pasi fandsiips or rocklace fadures enlensie :'l
. . i
nstabdity may occur nisal work 2an fabislalierny aiprose :i
1
ihe stabinty  Exiensive gectes g
* v eRlIINON DecexIy R
deves cnbmay bz hgher U i
. I}
J_'SL"FI\:-: "
- 3
- " - ¥ i
HIGH Evigenze of a0y son Sreep of SLAGT 2P 00 S RInge Deve.omitieni reatnIions 3 i
. - . . - i
wstabunty, stpmificant snstateiny may wous duning ane afler STCEVAN AL WOrKs Teguired  LESEInmI .r
y oma :
2xLfEmis Jhmaie Jond.lLons IV E30ALON Neeanary  Risk afiee i
i
| develppiment may b hrgher tan usua 4
| asszpizz '.
. i
il
= - . . . t
MEDIUM Evidence of possibic sl creep or 2 sieep soil vovered siope. Deveiupment restciions may de reguiied i
sigmifizant instability Jan estes il the deveinpment does not Engineznng praciices suabie o ;
have due regard for the site cunadiions. constristion necessary. Gealesh i
’ . . -~ o I
in¥eatizaion may be needed  Kiss aier :
deveopment yenerally 00 higner e :
uauaily avcepled
suaily auceped ;
LOwW Na evidence of instabiily observed: ulability not expesied Goud sngnesnig praciices witapie for :
unless major site changes ossur. hillside construction required. Risk atler
development normally acceplabic.
VERY LOW Typically shallow soil cover wtn fat to gently sleping Good caginecring practives shouid oz
lopography. : fuliowed.

Ref 11 GEOTECHNICAL RISKS ASSOCIATED WITH HILLSIDE DEVELOPMENT Ausiaiian Geamechanics News, Number 10.
December, 1985,
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POCR ENGINEZRING PRACTICE

EOTECHNIC AL
IGSESSMENT

Obtain advice from a gualified, experienced geotechnical corsuitant
at early stage a!f planning and before site works.

Prepare detaiied plan and start site
wotks before geotechnical advice.

LANNING

HTE PLANNING Yaving obtatned geotechnical advice, plan the cevelopment with the

Risk of lnstability ard Implicatiors {ar Development in mind.

Plan development without regard for the
Risk of instability.

HESIGN AND CONSTRUCTION

USE CESIGN Use flexibie structures which inenrporate properiv designed brickwark,
timber or steei frames, timher or panel cladding.
Consider use of split {eveis.

Lise decks for recreational areas whers appropriate.

Floor plans which extersive
cutting and filling.

Mavernent intolerant structures,

require

(e CLEARING Retain naturai veqetat .n wherever practicable.

Indisertmirately clear the site.

Satisfy roquirements helow for cuts, filla, retalning walis and drainage.
Counzil sperifications fer grades may need to be modified.
Crivewave Ind sarving areas may need to be fully supported on piers.

CCESS & DRIVEWAYS

Excavate and fill for site access befs
geatechnical advice.

RTHWORKS S etain AALUTAL CONLOLRS wheraver Dossidle,
CuUTS -
I owith anginesred retaimag ~alls or batter o aporopriate slepe.
Travr e rainAnNe Measures anG ercsion contml
FILLS  Wanamaae henghl.

o3t slean fill materials.
TORAle Aloae ST nrfart with engineerec rlainng wau,
facz zruitage ard apemortate subsurface Zminage.

AN DT TR

e Memgne sroalanilne Thulders wnict Mav Dennme pnsasie
AnLLDERS

2,pnort ~acs fares whAres ApcesIRr.

) 'L.':que acale cuts and b'enchmg.

Ursupported culs.
ignare drainage requirsments,

_ocse ar pooriy corpacted fill.
3icex natural sratnage lines,
Fifl gver axisting vegelation and toosail.
incluce stumes, reea, segetation, 22-
i, boulders, huilding rubkle ete in !

Tisturb or wndercul delached DiacHs ST
Souiders.

TANNG WALLS

Sourd oo snel where practicable. -

in wall Sackfill and surface dmainage oo

T-qirmer 2esicn 12 rosint applied wil and water Tarzes.
e
Sravige sinsuriace arainage «
one anove. N
5

rstrus! wa.l as sann as poss:™le a‘ter tut/fil cperation,

[

Comstruct 8 structuraliv inadegusts wail
weh a sandstone  flagging, briske 2r
areinfeorced Blockwork.

tack of subsurface crains and weedcits.

a0 e within rock where dracticanle.

ot oiers ar stan foundations oriented wo and down slope.
Lateml oreeo prasur
Hacktul Txmaal.or sxaasalions ta exsivce ingress of serface water.

Sunes:

tiem T

Foung on tcosald, locse fill,
moulders or undercut elills.

zetacred

D PCCLS d
ari Lo rmok whwere nrackicaole,

urder -aratnage and eavity drun outle! where practicable.
i pressures which mav develpp an wohill side whilst
ithie e jaleral suooort on dowehill side.

WARTAID Sravioe att =i ot and fiil stoces.,
okt B vl aminane sroastural water courses.
Srrvl e e {aiis th orevent Sincwage by siltation and incorporate
SILoITars.

Lira 2o minimiseanfilrration anet make flexible where sesable.

o0l ®ruclures fn. dimpats snergy at changes of slope andfar

recnon,
SWEFACE Provioe fLler arouns sunsurfacs amen.,

R DT A Denied retaiming walls.

H :i:‘ﬂiiﬂ".ﬂ ~ith AlZoans ff.‘ arntenange.

et cafiow af surface water
FLPTIC &  dsually meourres poinp-oal or Mains sewer Systems; adsorplion trenches
SLLLAGE  may he pascibie in svme low risk areas,

Tiloraga tanas shauld be water-tight and adequately fouried.

Tischarge at top of fills and cuts.
Allow water o cond on bhench areas.

Discharge suitagz dircctly onts ars o
slopes.

Cantrol arngan @3 fhis mav lead o instability.
Raveariale nclrared area,

SION CONTROL &
DSCARPING

Failurc to observe zartnworks anc ~Tain-
age recommendations when landscacing.

AWINGS AND SITE VISITS TARING CONS TRUXC TION

[unlming Acphration  drawings

consuliant,

snauld  be viewed by geotechnical

Site Visits ny sonsultant may be appropriate during construction.

EPECTION AND MAINTENANCT 3Y OWhE R

Civan Jdrnace systenms: repair hroken jnints in drains and

leaks 1n swoply pepes.

Where structural distress is evident seek advice.

If seepane nhserved, dotermine cause or seek advice 00 Conasquences.

i

. wTIER SATunes the matler mere fiin

e SESTEOICAL RISKS ASSOTIATED WITH MLLSITE CEVELTPMENT o1 prasented in Autirails Seomechanicy
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Thig figure s an extract from SEOTECHNICAL RISKS ASSOCIATED #i7— WiLiSiCE TEVELCPYENT as presented in Australian
Ceomechanics News, Number 10, SDece—ner, (985, which ciscusies the malier —ore
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fley Partners Intemational Pty Le
torporated in NSW

Expianation
Sheet 1

descriptive terms
soil and rock

S0iL DESCRIPTIONS

Classification of Material based oniUnifiedClassitication System irefer SAA Site investigat:on Code AS1726—1975 Add.
No. 1 Tabte C1t,

Moisture Condition based on appearance ot iz

dry Looks and feels dry. cohesive sons Lsuatly narg, coweery o ‘riapte, aranuizs sois -un {reery through hands.

moist Sod feels cool, darkeneg in colous  zznesive sous usuatly weaxenag oy Mo:siure. 3ranutar souls tend to cohere. but
one gets no free water on Nangs on 2mauiaing

wat Scil feels cool. aarkened 1n $OIoLr  1TM2SIVe SOIS ARE~2MEQ. JTAOLIE TS T2rS 2 Sohera free waler colle¢ts an
hands when remouiding

Consistency based on unconfined comprussive trarath ~Cu  generaty 2SUMIteg 3+ ~e35ured Dy N3ng DENRLICMElr’

term i_ Jery sors 5ot e ToanfE Lo i
Cu kPa 25 N 126 200
sl crumDres 0 tesl WithOut meamingtul cedai D, 1 S fescr cec as friable
Density index Generaty 25timated D GaseC OR Denelrar-eler “2iu.ls
term Lvery Quse | oo P mecrum cerse i Serse fvery '39'“'5‘-’4:.

1

)
o
[N}]
o
'
o

density index D %

ROCK DESCRIPTIONS -

.

Weathering basec an visal assessmen:

term criterion
Zrpsh Rock suostance uajttecied ov sedthening
Shahtiy Weathereq Fock supstance affectec oy weathening 1o tne 2x72nt TNar Darnal stainirg 2r Dars &

Qiscoiouralicn 2f Ne 'OC< SLUDSIANCe Usudily Dy TCMIE N3S 1AKen DIdCe T 0e Colour
and taxtare 5f the fresh rock s recognisagle. sirangrh Droperties are 2ssentally those
3* ihe ‘resn roC« suDsiange

Meeerately Weatnereg: Rock sucstance affacted by weathering o the 2alznl that staming 2xlznds throughout
whoie &f the -gex subsiance and e oniginal zoicur 37 tme ‘resh rocik 5 no fonger feCogr
nisanle

Sighly Weathers Rock sussianse affectec oy waathenng o the exient That maonite sisaing ar Dleaching

atfects the whole of the ~ock substance anc sigrs 37 chnermicai or physical decompesition
of indivicuat minerals are usually evicen:. Porosity anc sirength may e increaseq of
CEGreasea wnen CoMDAared o0 the fresh ~oox subsiance. usually 3s 3 resuit of the teaching
ordepesiton 3f iron. The coiour and strengtn 27 Mz 2ogina ‘resn ook substance s

no iange- "acogrusatia,

Extremely Weatnereg Rock suzstance affected ov ~Ea3TNering I the 2xtent thas the ~ock exhibits soil oroperties.
1.2 1t c3n e remoutded and can be classttieg accoraing 10 tne Jnafied Classificatian System
out the texture of the onginal rogk 5 sull evigent,

Stres‘tgth Dasec an POInT 1030 sirengtih ingex, correctec 1o 50 mm diameter - 151500 refer .30 . Commission an Stancargisaticn
of Laboratory and Fieid Tests, Suggested Methocos “=r Determiming the Umax:ial 2amgressive Strengin of Rock Materials anc the
Point Loaa Streng:h Incex, Commurtize on, Laporazory Tasts Dcocumant No. i, !Ganerally esmated  x indicates test resulti.

e T
classification Le“remew low I very 1ow 10w l meaium | nign [ very high extremely nign |
Is (50} MPa c.03 0.1 02 : 3 10

The uncantined campressive strength is typicafly 3ccut 20 x {250 out the multipher may -ange, ror ditferent rock types, from as icw 25 3
to as high as 30, - -

Defect Spacing

classification { =5 T - [ - . : . . |
i B H = ciose . . .
spacing m jextremeiy close | very 1'0se i medium | mioe very wide | extremely wige ,

0.03 0.1 0.3 1 10

[+

Defect description uzes terms contained on AS1726 table D2 to describe rature of cefec: tfault, joint, crusmed zone, clay
seam (etc.) and character {roughness, extent, coating etc.).
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jraphic symbols

soil and rock

COFEEY

(S N N
PSS T4

Explanation
Sheet 2

1L
: Asphaltic Concrete or Hotmix /[_;( Gravelly Clay {CL, CH)
:AZ Concrete il Sandy Silt (ML)
'g i Topsoil Clayey Sand (SC)
Fill t 1 Silty Sand (SM)
Peat, Organic Clays and Silts (Pt, OL, OH) C | sand (sP, SW)
Clay (CL. CH) - T75 Clayey Gravel (GC)
// ay , CH Ay ayey Grave
1 sice, v 2392 siity Gravel (GM)
,// Sandy Clay (CL, CH) .1 Gravel (GP, GW)
| Silty Clay iCL. CH)
ROCK
g - Ciaystone {(massivel = Limestone --:-'_::; Schist
i — — == o
it Siltstone (massive) 3 Coa! - Gneiss
Shale {laminated) Dolerite, Basalt ::::::..; Cusrizite
Sandstone (undiffersntiated) YV Tuff VoA Talus
. v v v Lo
i Sandstene, fine grained P -:’1 Porphyry TAYA Alluvium
. p P oa
- Sandstone, coarse grained + -i-i Granite
T). 52 S Tt an ite
Ry Congiomarate _ HE RN Pegmatite
KEAMS
. Seam >b.] m thick
{on a scate 1:50)
L] Seam 0.01m100.1 m thick
{on a scale 1:50)
¥
_igﬁl,NCLUSIONS (Special purposes only)
Rock Fragments :I; Ironstane Gravel, Laterite
BEN <h o
iy -] ale Brecciz in Sandstone
Swamp TR

Known Boundary

- —n —— Probable Boundary

? Possible Boundary




aners Internatlunal Pty Lid pit no:
2019 B
. - TPL
neering Iog PPl |
. PSSO T4 sheet 1 of 1 i
i
avatlon |
o . . i
office job no: Wollongong SC893/1 i
+ Jim Fera“- pit commenced:  20.10.93 g
i Proposed Residential Development pit comptered:  20.10.93 ! a
| Portion=54,; Mount Ousley Road, Mount Pleasant logged by: cJp il
,:nn Refer Drawing No. SC833/1- 2, sc893/1-3 checked by: NSM i)
ig\l type and moctet“ : ,Mini excavator R.L. surface: —-—. " m ‘;
S dimensions: m leng, m wide datum: ' E
; - x| &
: [~ .E 5% - '.: =
notes el= .= |2E|lEes ) o
e samples, ol 2% material 5 S ERN - ‘s_tructure ang "
;;;E E | testsetc.| . depth S| 2€ |scit wype: piasticiy or particle characteristies. | 22 1272 G‘g’g‘_ additional obzervazions 2y
’3 g  metres g % > colour, secondary and minor COMPONENIS ‘E‘ R Egés }
s = — It
; i ﬁ ‘ Sandy CLAY, brown TOPSOIL R
-~ - 1~ CL |Sandy -CLAY, medium plasticif | .
1 ity red brown with cobbles | b TALUS = '
110 - and boulders of sandstone R R
|~ i
I o 2 | .
< H H - l Vi
- | | —
4 | ! || i 4
: ! | i ‘
i 2 .0 _/ i — -
- 1 i — ‘
: b I -
SR S . 4
Sardy CLAY high plasticity\l . X
7] CH land sandstone, yellow brown EWw/HW SANDSTONE | ¥
] END TEST PIT TPl AT 3.6m Nt
R | g
— . H
T . .
{
i
— P SENFENEER — 1
]
= - ]
SO I - i
4
by e a t E
ST e L
i
e e o — — ;i
- 7 nE
' I ] - :
| 1 4 U
;
suppart samples and tests classification symbals consistency/density index z
ﬁ T vmbering N nil {055 undisturbed sample 50mm Sndl so7f dezeription VE very soit
Lilurat exposure penutration diameter based on unified '5= :9“ ‘
irting excavation | ———— 1 2 3 . D  disrbed samnie classification system §¢  ae 5
tkhoe bucket L no eyl N nandard penetratian tests: VSt very sut! ;
[dozer blade P oy N SPT +sample recovered et H hard ;
. . » mOIsture 1
; Jeatee T Nc  SPT with solid cone iy Fb  frisble
cavatar -:-!G JanTB water level on date sthown v vane shear M moist EL ;-';LLEOOSE
od suger P— vistec Inflow P pressurérneter W wet NMD  medium dense
. LT outtion Bs bulk sample Wp plastic Hmit D~ dene
: o, i R refusal VD very dense
PRI+ 1. = AP
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ingineering log
ixcavation

GOFFEY

AvhNY
FIIsrs4

office job no:

pit no:

TP2

sheet 1

ofll

Wollongong SC8S93/1

Jent:

Jim Fera pit commenced:, 20.10.93
yincipal: Proposed Residential Development pit completed: 20.10.93
wject: Portion 54, Mount Ousley Road, Mount Pleasant iogged by CJP
it location: See Drawing SC893/1-2 , SC893/1-3 checked by: NSM
Efqumment type and model: Mini excavator R.L. surface: —— m
_ﬁkcavation dimensions: m long, m wide datum:
c x
g =2 .5 3:"3
= notes 8% wS |25 :
=z Jc samples, o | P material S2 =z, structure and -
= |2l g | tests e1c 18 . R o i PR B additionai obgervations ;
gz o Y igepth [ © 2E soil type: plasticity of pariicie characieristics, g clege b o
il 23l2 g € metres g .'_: > calour, secondary and minor camponents gojoe t
] i Sandy CLAY matrix and TOPSOIL ' !
i ,C cc | COBBLES yellow brown and | M TALUS _
-D red brown ' e - '
-/( | R
1.0 = —
A | | ~ -
1 ACL Sandy CLAY, medium plastici- ‘ : o
T; ty, red brown with cobbles P . .
g and boulders of_ sandstone i - -k
] L ]
= N ] 1 -
g i 1
=
~ . —
L -
3.0 ]
i END TP2 AT 3.2m — | "
. TERMINATION -
i
B - B
L] n sarnpies and tests classification symbals cgnsistency/density index i
T timbering N nil US0 undisturbed sample 50mm and soit deseription VS very soft 3
natural exposure ion diameier based on unified 5 soft
S - penEtratios ke £ firm
existing excavation | ——— 1 2 3 . D  disturbed sample classification sysizm St suft
Backhoe bucket foreswtance] N standard penetration Lestst VSt very suff
bulldozer blade "?‘ﬁ,f e N* SPT + sample recovered, . H hard
ripper wiater Nc SPT with solid cone g—‘l’-'%sw Fo frable
A ¥ lo
:l:ﬁ?;:::;;r . ¥ 10 Jan 78 water level on date shown X g::s:'::::ewf M oSt h foose d
diatube water inflow Bs  bulk sample w wer DD g\:::rn ense
water outflow R refusal Wp  plastic limit VD  wvery dense
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-pffey Partners International Pty Lid pit no:
GN 003 692 018 TP3
sngineering log 335 .
¥ ’ PSSy sS4 sheet 1 of 1
:xca "
office jobno:  Wollongong SCB93/1
Telient: Jim Fera pitcommenced:  20_.10.93
irincipal: Proposed Residential Development . pit completed: 20.10.93
lroject:  Portion 54, Mount Ousley Road, Mount Pleasant logged by: CJp
init location: See Drawing No. SC8%3/1-2 , SC893/1-3 checked by: NSM
jquipment type and model:  Mini Excavator R.L.surfage: = —— m
lexcavation dimensions: m lang, m wide datum:
g - 51 ¢
= =3 > l-vs
§ notes §‘ = . wE|2E]|E é 'E d
ol £ i samples u | 3 material S8l 188E structure ang
101 B 151 x| cacee pre =1 <=8 . » ) . 2=l B= 10 ps additional observaticns
= z 2|2 18538,BTC. | . septh a1 8¢ soil type: plasticity or particle characteristics, | 2T | 2 & Hoéc
“EJ 1 53 3 g ;?m:t‘res g £ % | colour, secondary and minor componants ge|cs éggg
8 ] Gravelly sandy CLAY, medium | . GRASS ROOTS |
4 1 plasticity with sandstone ) -
o et cobbles and boulders, red |M | Fb TALUS —
! - brown -
L] I 1.0 _’ _—
L _
I X
-~ —
-1 i
3 i :
o -1 -
& 2.0 4 —
2 ]
] 8 i iy SILTSTONE, brown and light EXTREMELY WEATHERET
¢ m grey with CLAY medium -
& - plasticity horizontal bedj -
w2 — \dinﬂ —
% i i _
| END TEST PIT 2.5m DEPTH _
4 -
§ i _
. Tl
support noies samples and tests classification symbols consistency/density index
key timbering N nil US0 undisturbed sampie 5Gmm and soil description \S-'S very soft
N natural exposure penetration diameter based un unified F firm
%X existing excavation | ———— 1 2 3 D disturbed sample classification system St stiff
BH Backhoe bucket e[ N standard penetration tests: VSt very stiff
B bulidozer bizde il N° SPT + sample recovered | H hard
p refusal h : . maisture Fb  friable
R ripper water Nc  SPT with solid cone 0 dry VL very loose
E  excavator V  vane shear M ist ' 1
HA hand auger "!_'_L?‘::r"i:z::‘“ levelondateshown| o praccuremeter w :1:;: B‘D :’g:é?um dense
i Ik ! ie limmi
DT diztube L] wvatar oustiiom FBI’ ::fus:iampe Wp plastic limit oo v;?eden”




Jttey Partners international Pty Ltd cnff[v pit no:
503 692 012 ) ' . o
003 692 01 . TP4
ahw\a\awy
P TS 4 sheet 1 of 1
office job no: - (51 Jongong SC893/1
Yient: Jim Fera pit commenced: “ 20 _10.93
rincipal: Proposed Residential Development pit completed: 20.10.23
... Portion 54, Mount Ousley Road, Mount Pleasant togged by: CcJp
rojgct: 99 Y
it lacation: See Drawing SC893/1-2 , SC893/1-3 checked by: NSM
Luipment type and model:  Mini excavator R.L. surface; —— m
_;;cavation dimensions: m long, m wide datum:
e _ x =)
',9_, o .§ S% - ‘:'_‘ 5
g notes = ~c|EElEE%
® T samples, vl lg rnaterial gg eLlBEE _s.tructure and ) !
g, § S | tesis.erc i dapth % 1 ®F ]soil type: niasticity or particie characteristics, ."E'g R okc':ca:c additional ebservations
2313 E & metres ‘g = & | colour, secondary and minor compenents g S 3_5 coe2 ;
—
+ A Sandy CLAY, Clayey SAND low| _
J .1 sc lplasticity, red brown some |M |Fb TALUS =
41 / |boulders and cobbles of -
J- ] €l |sandstone -
1.0 . Ul
I , i
~ . !
G —
L~
E:J —_ - ——r
= -
O —_ . -
= 2 E
0.__’/. —
g SANDSTONE :medinm grained H EW/HW SANDSTONE _
- orange, light grey y =
2.0 !
_ END TP4 AT 2.6m—-TERMINATED i i
: _ AT SLOW EXCAVATION !
.
R 5 I =
b . 3.0 ] :
- —
] !
-
] i
- —
1
— —
- -
1
] ]
weport notes samples and tests classification symbals consistency/density index
3k T tmbering N nil 050 undisturbed sample S0mm and soil description VS very soft
Mtural expasure penetratian - diameter based on unified i :P“
Risting excavation | e 1 2 3 ‘ D disturbed sample classitication system st s":Ff‘
Backhoe bucket £ [rnoresamance ) & grandard penetration tests: VSt very stitf
idozer blade aewing 1 N* SPT + sampie recovered . H hard
’ F.u!unl : - maoisture s
gper water Nc  SPT with selid cone e Fb .. friable
vV vane shear o ary, VL very loose
- 10 Jan 78 water lavet on date shown - M. maist L logse
. water inflow ; grel;suremfzer w wet PgD :"ncdlum dense
s bulk samp L
T(“_'_'_"' qurﬂow R refusal Wp plamc_hrm! YO v:rﬂv”deme
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ngineering log
sxcavation

cifice job no:

pit no:

TP 5

sheet 1 ofl

Wollongong SC893/1

Adlient: Jim Fera pit commenced:  20.10.93
principal: Proposed Residential Development pic completed:  20.10.93
Joroject: pottion 54, Mount Ousley Road, Mount Pleasant | geedpy: CJP
jpit location:  See Drawing sC893/1-2 , SC893/1-3 . checked by: NSM
Ysquipment type and model:  Mini Excavator R.L. surface:r’  — m
jéxcavation dimensions: m long, m wide datum:
; .5 15 >'-§ g .
ile notes gz e |2EfRES
53 s e samples, i 2= material gc|z 28 2 structure and
3 81 = =2 . SSfpZi=ac cv: sorvati
iE § g2 18515816 | . deptn | & E"E' soil type: plasticity or particle characteristics. | 2 2 é E O‘g’éc additional observations
'?E 123 EY o metres| S == eolour, secondary and minor components = 8_‘_: gggg
=~ SANDSTONE BOULDERS and _
] _1/ GC COBBLES in a sandy CLAY Fb TALUS MATERIAL &
4. low plasticity brown to TOPSOIL _
g 1Y dark brown Roots comnon BOUL-_]
1.0 4= DERS TO O.7m DI&a
. »
B D
2] _‘4.
. L_ et
| % 41 ' - —_— T
2 7 SANDSTCNE BOULPERS and cob-  {VSt _
2.0_y bles in a Sand CLAY matrix L/ TALUS ]
q gy GC | low plasticity brown to dark {Fb B
i C brown wit brown sandy CLAY B
_ and less boulders _
1 / :
3.0 44— SILTSTONE and CLAY high EW SILTSTONE  —
- plasticity orange and .
. ight grey / -
] END TPS AT 3.2m i
- —
: ’:e suppart notes samples and tests clansification symbols cansistency/density index
6= T timbering N nil U50 undisturbed sample 50mm and soil descrigtion VS very soft
AN natural exposure penstration diameter based an unified 153 ?Pf‘
I % existing excavation | ————— 1 2 3 ] O  disturbed sample . classification system St suff
BH Backhoe bucket noresstance | o grandard penetration (ests: VSt very stiff
B bulldozer blade ::fg;:f fo N* SPT + sample recovered N H hard
A rioper water Me SPT with solid cone —D"‘ﬂ!'“—;‘-w Gl:— friable
E  excavator V' vane shear ; very loose
. 410 o M maoist L h
,;$ :?;zg:ger 'L.:;ni:{a‘::m level on date shaw Pas g{f;f::.::?;er w mt- L gg 5‘3.;5:"“ dense
" ——— hing ki _Wp plastic limit Vo aens




sttey Partners Internationai Pty Ltd nurf[v bit no:
x.;N 003 692 019
- { TP5
% g g g sneet 1 of 1
aexcavatlon -
: office job ne: Wollongong SC823/1
lient: Jim Fera pit commenced: 20 _.10.93
hrincipal: Proposed Re51dent1al Development pit completed:  20.10.93
froiect: "portion 54, Mount OCusley Road, Mount pleasant logged by: CJP
bt iocatiorSee Drawing SC893/1-2 , SC893/1-3 checked by: NSM
fquipment type and model:  Mini excavator R.L.surfacer : —— m
fixcavation dimensions: m tong, m wide datum:
g - . .
il e ol 8 &) £,
il ® notes &= =|2Z|Bg=
b5 ) |semens & matera v5155|55E| e
E 2 ?% g | tests.etc, i depth zg:*. K] ‘g soii type: plasticity O particle characteristics, %‘g g .é b'*g’gc additional abservations
Elyaal2 ‘?‘: o metres] B & > |colour, secondary and minor compaonents £algs 5028
! 4 BOULDERS of SANDSTONE with i
g _‘/C cC SANDY CLAY matrix low Fb TALUS _%
| . plasticity dark breown =
14 T~ -
j 1. 0..} —
Lo "Z -1
] - . - —_
2.0_{
] 7
i Sandy CLAY orange, yellow Residuzl Soil _
4. and light grey with pieces VS EW SILTSTONE n
47 bf highly weathered SILTST- / Polished horizontal
3.0 DNE plane at 2.1lm —
L
- END TP6 AT 3.2m |
| NOTE: Inflow guess-
B ed at IL/10secs
1 - —
; . -
key fueport ootes sarnples and tests classitieation symbols consistancy/density index
=Y T timbering N nil US0 undisturbed sample SOmm and soil description VS verysoft
N nawral exposure penetration diameter based on unified § saft
X existing excavation | —————0~ 1 2 3 . D disturbed sample classification system St $1trl‘f.?
BH Backhoe bucket : -r?n;?:‘:?on“ N standard penetration 1ests: = VSt very stiff
B bulldozer blade L retusal N* SPT + sample recovered . H hard
R ripper water Ne SPT with salid cone moigturs Fb  friable
E  excavator X 10478 revel hown| Y vaneshear E‘l fn';is‘ \L{L very loose
e da e
g# tc;?anti;: gET )—ut-rninﬂo«':‘ el on dae showa gs g'ue‘f':amm"‘::e" w wet ISD ga::ium dense
. . o
. vestar outliow R refusl ,W? plastic limit VD  very dense
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office job no: Wollongong SC893/1

spit-nor -

TP7

1

sheet

1 of

idieat: ... Jim Fera pit commenced: 20.10.93
jprincipat: Proposed Residential Development : pit completed: 20.10.93
project: '_Portlon 54, Mount Ousley Road, Mount Pleasant logged by: CJP
thit location: See Drawmg SC893/1 2, SC893/1- checked by: NSM
squipment type and model: R.L. surface:” =—— m
‘excavation diménsions: mlong, m wide datum:
x o
.5 o s o P
] notes I . c|EEtEEE
) = e samgples u | B¢ material Sla,]E8¢ structure and .
o] B J5| - tests € : = 9 ) L. . . g PR Ao additional observations
£ g al & ests,etc. _i depth oy @ E soil type: pissticity or particie characteristics. 1 .2 % [ 2w Py Y
£ ; ;'3 e 2 = metres elzx colour, secendary and minor componenis Zolgs Statets
s @ ) z =
B i Sandy CLAY, low plastlu,lt:y GRASS ROOTS _
- il dark brown IN TOPSOIL 4
! !
i j Gravelly Sandy CLAY, medium =
1.0 plasticity containg cobbleg Fb TALUS ]
4 1./ .1 CL ‘and boulders of sandstone .
A7 grey, brown and orange =
= 4 4
] 2.0_K~4CH | CLAY high plasticity, mott- —
A 4+ light grey orange and yell- VSt x SLIDE DEBRIS -
= I ow brown lished light gr
] 934
slide planes
—r A,
L Commoin R
3.0 _ . =
- END 2.8m LIMIT OF REACH -
N 1
fupport samples and tests classification symbaols consistency/dansity index
T timbering N it 050 undisturbed sample 50mm ind sail deseription ;’S very soft
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