PP304/2017-1
14 Mitchell Grove SEPARATION CREEK
Lot: 13 LP: 57713 V/F: 8430/385, Parish of Kaanglang

Construction of a dwelling and associated
works

Ballarat Construction Management

Officer - Bernadette McGovan

EXHIBITION
HILE

This document is made available for the sole purpose of enabling its consideration and review as part of a
planning process under the Planning and Environment Act 1987. The document must not be used for any
purpose which may breach any Copyright.

Submissions to this planning application will be accepted until a decision is made on the application.

If you would like to make a submission relating to a planning permit application, you must do so in writing
to the Planning Department
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PLAN OF SUBDIVISION OF

PART OF CROWN ALLOTMENT 29F B-2 = GREEN

COLOUR CONVERSION LP57713

EDITION 3

BE-3 E-4&E5 = BROWN PLAN MAY BE LODGED #f 16 &3

A+l =YELILOW

PARISH OF KAANGLANG

COUNTY OF POLWARTH

Measurements are in Feet & Inches
Conversion Factor
FEET X 0.3048 = METRES
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v 265°28'
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ENCUMBRANCES

AS TO THE LAND MARKED E-4
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TABLE 1: SUMMARY OF RISK ASSESSMENT RESULTS & MITIGATION MEASURES

CONSTRAINTS

ELEMENT MITIGATION MEASURES
MODERATE MAJOR
200 to 250 slope aspect ¢ Rainfall exceeds potential
. ) evapotranspiration for 7 months of the
Seepage occurs during wet winter year. 1. Construct a terraced disposal field adopting
months o _ _ subsurface irrigation beds and using IMPORTED
Excess water flows downslope on the *  Very high risk of landslide (Miner, 2007). SANDY LOAM. Back slopes to be no greater than
weathered rock interface ¢ Insufficient area for LAA 10%.
Straight slopes with convergence 2. Minimum 600 mm of Sandy LOAM between
towasr;ds softhern extent g irrigation lines and underlying Medium Clays.
Run on of stormwater 3. Construction of retaining walls and management of
surface and subsurface water in accordance with

SITE 5° to 15° slopes. ’c2h0§]7\;ttrup LRA (ref. LRA 22854, 20 December
Poorly draining soils with bull '
rushes/reeds present. 4. Re-vegetate with suitable, salt tolerant vegetation

to maximise evapotranspiration.
Little variety in vegetation.
y g 5. Design using a water balance spreadsheet.

Tunnel erosion on adjacent properties ) )
however not observed during the 6. Provide a cut off and subsurface drain between the
investigation. dwelling and the LAA, Figure 2.
Recent earthworks from neighbour has 7. Adopt a 10/10/10 water quality black water system
left a thin layer of FILL across the LAA.
Mottling increasing with depth e Category 6c soils (massive) As per measures 1 to 7 above and;

SOIL e Emerson Class 1to 2 8. Treat the foundation soils (Category 6c¢) with

Strongly sodic soils

Gypsum (0.5kg/m?), prior to construction of the
beds. Monitor soil sodicity over the life of the
disposal field.
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TABLE 1
SUMMARY OF OBSERVED LANDSLIDES AND INSTABILITY
LocaTioN | MODFOF | STRATIGRAPHY SLOPE CONTROL COMMENTS
Thick Documented and investigated by Yttrup in 2000. Generally a lack of
Tunnel residual/colluvial Surface water. Dispersive stormwater controls above dwellings resulted in significant tunnel erosion.
12 to 14 Olive Street Erosion CLAYs overlying residual.soilsp These two properties are located where west and south east dipping
extremely weathered ’ slopes meet as a result of ancient slope movement.
SILTSTONE
Pre-existing failure Several slopes below the Dunoon Road ridge line have hummocky terraces
Colluvium, Residual materigls with boulder debris. Immediately above and below Stanway Drive are
Stanway Drive and Translational and Extremely to Residual streﬁ ths translational slides. These slides have developed due to the presence of
Cassidy’s track Highly Weathered gmns. poor quality SILTSTONE beds, rock structure and a tendency for deeper
Lack of Storm water ; ) .
rock weathering profiles to develop over this rock type.
Control
Slope failure may have been progressive and is likely to have occurred
during a period of significant rainfall in the past 3000 to 5000 years.
Interglacial maximums are spaced at approximately 100,000 years
Weddge West dipping shears and (UNSW, 2014) therefore repeating conditions are considered rare.
Failu?‘e tightly spaced joints
. Thick intersecting beddin In the upper steep slopes of the back scarp, translational slides are still
(Ancient) g g pp p slop p
Translatioﬁal residual/colluvial shears possible where poor slope practices are adopted.
Mitchell Grove Slide CLAYs overlying Poor rock mass quality of
Cree extremely weathered SILSTONE In the upper and lower slopes, creep is likely and possibly exacerbated by
P SILTSTONE High rainfall tunnel erosion. Note that on an adjacent site Yttrup observed and
(recent) 9 y P
Aggressive erosion documented building damage to an older building due to shallow footings
environment and the impact of slow moving slopes. Furthermore, at the same site, the
failure of a landscaped retaining wall was noted in a difficult position to
service (behind the house).
Increased susceptibility to erosion. Removal of residual soils which may
TYPICAL OF ALL Reduction in veaetation increase the rehabilitation effort required. During winter surface water was
FIRE AFFECTED . - . g . observed to be transporting residual soils to storm water (i.e to gullies,
Erosion Surficial, Residual cover. Removal of topsaoil.

SLOPES IN WYE
RIVER

No storm water control.

creeks, ocean). Most properties are showing signs of vegetation recovery
nearly two years post bush fire.
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TABLE 5
SUMMARY OF LANDSLIDE RISKS
MODE OF GEOTECH.
CASE FAILURE UNITS TRIGGERS DISCUSSION ESTIMATED P(H)
e Over-steep cuts Creep is almost certain to occur over the life of the development without
e  Poor management of engineering controls. Increase in probability and consequence where slope )
surface and sub-surface angles increase above 25° and where vegetation and topsoil has been For30F slopes 1/5. year
water removed. ab?ve average rfeu?fall (0.2
o  Low strength Residual Two variations of this failure mode have been identified; or “Almost Coertaln )
1 Creep ALL1, 2 materials For 1.0 to 15° slopes yvould
Above average rainfall e Mode 1A: Upper slope above the building requltre 1/10?_ yeatr rlalnfall
Removal of vegetation e Mode 1B: Lower slope below and including the disposal field S\r/::ticc:arsr."(eg.é)gfgrﬁl?eﬁj)
and topsoil and;
e  Strain incompatibility
with underlying bedrock
Observed in 2017 (Stanway Drive) in a similar structural domain however For steep slopes - Possible
with much steeper cut slopes. Kinematic analysis indicates low probability over longer term (1x10-3)
of wedge failure and therefore this failure mode is more likely to occur in For moderate slopes less
surficial soils. than 15° it is unlikely to
occur.
Three variations of this failure mode have been identified; With engineered controls in
place (eg proposed retaining
e AsperCase 1 and; ¢ Mode 2A: At the driveway platform impacting the dwelling wall and engineered footing
5 Translational ALL 1,2 e Unsupported cut slqpes. ¢ Mode 2B:. Below the dweIIi_ng _ _ _ system) failure is unlikely
e Prolonged heavy rainfall. o Mode 2C: At the disposal field with regression to the dwelling (1x104) to rare (1x10-5).
e  Major plumbing failure
Failure above the driveway is considered to be a rare event due to the
construction of a significant cantilevered retaining wall.
N.B. Failures from properties to the south on Olive Street have been
considered however they are unlikely to impact elements on the
property. Mode 2C is representative of a failure developing from these
adjacent properties.
As per Case 2. The current development proposal includes a series of closely spaced With engineered controls in
Surcharged FILL | retaining walls with retained heights in the order of 2.6 m, Appendix A. The place failure is unlikely (1x10-
platforms (Active wedge) | car park retaining wall is less than 1 m from the Grocon built cantilevered 4) to rare (1x105).
3 Passive/Active All1 2 3C and relatively — weak | retaining wall. An engineered retaining system will be required to reduce
Wedge P passive wedge risk to life and property to acceptable levels and the serviceability of the walls
shall be adequate to mitigate the risk of building damage over the 50 year
design life. It is likely that the main retaining wall will need a permanent
anchor system to control deflections.
As per Case 2 and, The existing Separation Creek landslide is inferred to be controlled by the Failure would require large
West/North West dipping | intersection of bedding with shears/joints of west north west dip. i.e. it is a cuts in excess of 3 m and no
shears intersecting | large version of this mode of failure. The plunge of intersection is engineering controls.
bedding parallel defects approximately to the south south west. Rare over the life of the
4 Wedge failure [ ALL UNITS e Major earthworks with no development provided Good
engineering controls Given the slope aspect of 250, slopes at or less than 30°, the stable nature Hillside Practice is adopted
of the old landslide mass in the lower slopes (typically effective friction (1x10%).
angles exceed the slope angles), movement of a similar wedge is
considered rare.
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TABLE 7 ENGINEERING PARAMETERS OF INFERRED GEOTECHNICAL UNITS FOR PILES & ANCHORS

Gll?J(IS-lrJI'II\!/IS(-gEK C?IR-(IS?J‘#Q(B)IGT( ULTIMATE SERVICEABILITY ULTIMATE YOUNG’S
INFERRED ucs END END BEARING SHAFT
RQD (%) BOND STRESS BOND MODULUS,
UNIT (MPA) (KPA) STRESS (KPA) BEARING PRESSURE ADHESION E (MPA)
(MPa) (MPA) (KPA)
Not Not
UNIT 3C 251040 0.6 60 30 Recommended Recommended 75 50
UNIT 3B/3A 50 1 100 50 45 0.5 125 100
TABLE 8: BATTER SLOPE ANGLES
MATERIAL TEMPORARY PERMANENT
UNITS 1 to 2, FILL .
PLATFORMS 1H:1V 3HAV
UNITS 3C y
UNITS 3B/3A 1H:2V 2RV

Note 1: SILTSTONE rocks of the Eumeralla Formation typically slake and brake down to soil.
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P.J. YTTRUP & ASSOCIATES PTY. LTD.

CONSULTING ENGINEERS

A.C.N. 005 909 919
A.B.N. 71687 799 203

METHOD OF SOIL DESCRIPTION

CLASSIFICATION AND INFERRED STRATIGRAPHY

Soil and rock is classifed and described using the method outlined in AS1726-1993 (Amdt1-1994 and Amdt2-1994), Appendix A. The
Imaterial properties are assessed in the field by visualftactile methods.

Particle Size Plasticity Properties
Major Division | Sub Division Particle Size 5
BOULDERS >200 mm | N Y
COBBLES 63 to 200 mm < 40 Medium Clay v
Coarse 20to 63 mm F » e P'Eggi'ty /
GRAVEL Medium 6.0to 20 mm ] o Bzt "A"line
Fine 2.0to 6.0 mm S . A 1
Coarse 0.6to 2.0 mm é // High?iz:u(i)(; :\inn:'itsnt
SAND Medium 0.2t0 0.6 mm 10
Fine 0.075t0 0.2mm ol e il
SILT 0.002 to 0.0075 mm 0 10 20 30 0 50 60 70 80
CLAY <0.002 mm Liquid Limit (%)

MOISTURE CONDITION

Reference: AS1726-1993 Section A2.5(a)

Symbol Term Description

D Dry Sands and gravels are free flowing. Clays and Silts may be brittle or friable

M Moist Soils are darker than in the dry condition and may feel cool. Sands and gravels tend to cohere.
W Wet Soils exude free water. Sands and gravels tend to cohere.

CONSISTENCY AND DENSITY"
Reference: AS1726-1993 Section A2.5(b)

Undrained Shear Symbol Term Density Index (%) SPT "N" Value®
Symbol Term
Strength VL Very Loose Less than 15 Oto4
VS Very Soft Oto 12 kPa L Loose 15t0 35 4t0 10
S Soft 12to 25 kPa MD Medium Dense 35t0 65 10to 30
F Firm 25 to 50 kPa D) Dense 6510 85 30to 50
St Stiff 50 to 100 kPa VD Very Dense Above 85 Above 50
VSt Very Stiff 100 to 200 kPa
H Hard Above 200 kPa
Notes:
1. In the absence of test results, consistency and density may be assesed from correlations with the observed behaviour of the
[material.

2. SPT correlations are not stated in AS1726 (1996), refer Terzaghi et al (1996). N values may be subjected to corrections for
overburden pressure and equipment type.

33 Roberts Rd, Belmont, 3216
Telephone: 03 5243 3388  Facsimile: 03 5244 3023
admin@yttrup.com www.yttrup.com
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P.J. YTTRUP & ASSOCIATES PTY. LTD.

CONSULTING ENGINEERS

A.C.N. 005 909 919
A.B.N. 71687 799 203

TERMS USED ON LOGS

DRILLING/EXCAVATION METHOD

AD/ Auger Drilling RD Rotary blade or Drag bit NQ Diamond Core - 47 mm

“V V-Bit RT Rotary Tri-cone bit NMLC Diamond Core - 52 mm

T TC-Bit RA Rotary Air HQ Diamond Core - 63 mm

HA Hand Auger HMLC Diamond Core - 63 mm
ADH Hollow Auger BH Tractor mounted Backhoe
HA Hand Auger EX Tracked hydraulic excavator

PENETRATION RESISTANCE

Symbol Term Description

L Low Rapid penetration with little effort.

M Medium  Acceptable penetration rate requiring a moderate effort.
H High Slow penetration with significant applied effort.

R Refusal No further progress without risk of damage to equipment.

The excavatability is dependent on both the operator and plant used. This assessment is dependent on
Inumerous factors including the equipment type (power, weight, size), experience of the operator and
condition of the equipment.

WATER

v Water level at date shown < Partial loss of water circulation

> Water inflow < Full loss of water circulation

GROUNDWATER NOT The observation of groundwater, whether present or not, was not possible due to
OBSERVED drilling water, surface seepage or cave in of the boreholeftest pit.
GROUNDWATER NOT The boreholeftest pit was dry soon after excavation. However, groundwater could
ENCOUNTERED be present in less permeable strata. Inflow may have been observed had the

boreholeftest pit been left open for a longer period.

SAMPLING AND TESTING

SPT Standard Penetration Test to AS1289.6.3.1-2004
167,12 N=19 6,7,12 denotes blows per 150 mm. The N value denotes blows per 300 mm penetration following 150 mm
seating

30/150 mm Where practical refusal occurs, the blows and penetration for that interval are reported

RW Penetration occurred under the rod weight only

HW Penetration occurred under the hammer and rod weight only

HB Hammer double bouncing on anvil

DS Disturbed Sample

BDS Bulk Disturbed Sample

FV Field vane shear test expressed as uncorrected shear strength (sv = peak value, sr = residual value)
PP Pocket penetrometer test expressed as instrument reading in kPa

us0 Thin walled tube sample - number indicates nominal sample diameter in millimetres

DCP Dynamic cone penetration test

33 Roberts Rd, Belmont, 3216
Telephone: 03 5243 3388  Facsimile: 03 5244 3023
admin@yttrup.com www.yttrup.com
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P.J. YTTRUP & ASSOCIATES PTY. LTD.

CONSULTING ENGINEERS

A.C.N. 005 909 919
A.B.N. 71687 799 203

TERMS FOR ROCK STRENGTH, WEATHERING AND DEFECTS

STRENGTH
Point Load
Symbol Term Index, 1s(50) Field Guide
(MPa)
EL Extremely Low <003 Easily remoulded by hand to a material with soil properties.
Material crumbles under firm blows with sharp end of pick; can be peeled with knife; too
VL Very Low 0.03to0 0.1 hard to cut a triaxial sample by hand. Pieces up to 3 cm thick can be broken by finger
pressure
Easily scored with a knife; indentations 1 mm to 3 mm show in the specimen with firm
L Low 0.1t0 0.3 blows of the pick point; has dull sound under hammer. A piece of core 150 mm long 50
mm diameter may be broken by hand.
. Readily scored with a knife; a piece of core 150 mm long by 50 mm diameter can be
M Medium 03t01  |proken by hand with difficulty
. A piece of core 150 mm long by 50 mm diameter cannot be broken by hand but can be
H High Tto3 broken by a pick with a single firm blow; rock rings under hammer
. Hand specimen breaks with pick after more than one blow; rock rings under hammer
VH Very High 3to 10
EH Extremely High >10 Specimen requires many blows with geological pick to break through intact material;
rock rings under hammer

ROCK STRENGTH TEST RESULTS

QO Point Load Strength Index, 1s(50), Diametral Test (MPa)
@ Point Load Strength Index, Is(50), Axial Test (MPa)
UCS Uniaxial Compressive Strength
The relationship between Is(50) and UCS varies with rock type and strength and should be determined on a site-specific basis.

ROCK MATERIAL WEATHERING

Term Symbol Description
Fresh FR Rock Substance unaffected by weathering
Rock substance affected by weathering to the extent that partial staining or partial discolouration of the
Slightly SW rock substance usually by limonite has taken place. The colour and texture of the fresh rock is
Weathered recognisable; strength properties are essentially those of the fresh rock substance
Moderately Rock substance affected by weathering to the extent staining extends throughout the whole of the rock
MW o . .
Weathered substance and the original colour of the fresh rock is no longer recognisable.
Rock substance affected by weathering to the extent that limonite staining or bleaching affects the whole
Highly of the rock substance and signs of chemical or physical decomposition of individual minerals are evident.
HW  |Porosity and strength may be increased/decreased when compared to the fresh rock substance, usually
Weathered as the result of the leaching or decomposition of iron. The colour and strength of the original fresh rock
substance is no longer recognisable.
Extremely Rock substance affected by weathering to the extent that the rock exhibits soil properties. i.e. it can be
EW |remoulded and can be classified according to the Unified Soil Classification System. The texture of the
Weathered original rock is evident.

33 Roberts Rd, Belmont, 3216
Telephone: 03 5243 3388  Facsimile: 03 5244 3023
admin@yttrup.com www.yttrup.com
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P.J. YTTRUP & ASSOCIATES PTY. LTD.

CONSULTING ENGINEERS

A.C.N. 005 909 919
A.B.N. 71687 799 203

TERMS FOR ROCK STRENGTH, WEATHERING AND DEFECTS

ABBREVIATIONS FOR DEFECT TYPES AND DESCRIPTIONS

Defect Type
CL Clay Seam BG Bedding parting CV Cleavage DK Dyke
FL Fault BSH Bedding plane shear FO Foliation DZ Decomposed Zone
SR Shear JN Joint CZ Crushed Zone FZ  Fractured Zone
SH Sheared Zone CN Contact VN Vein SC  Schistosity
Shape Roughness
Term Symbol Desciption Term Symbol Desciption
Planar PL Fgrms a °°r?t"?“°9's plgne . Sllcken3|ded or Sl Very smooth, reflects light
withouth variation in orientation polished
Curved cuU Hgs a g.radual change in Smooth Sm Roughness not detected with
orientation finger.
Undulating UN Has a wavy surface Slightly Rough SRo Sandpaper feel (fine to medium
sandpaper)
Stepped ST Has one or more well defined Rough Ro Sandpaper feel (medium to
steps coarse sandpaper)
Irregular IR Many changes of orientation Very Rough VRo Vtery well defined ridges and/or
steps

Coating or infill

Cn Clean
Sn  Stain less than 1 mm thick
Vr  Veneer coating less than 1 mm thick

If infill thickness is greater than 1 mm, the actual thickness is
Jrecorded in millimeters

33 Roberts Rd, Belmont, 3216
Telephone: 03 5243 3388  Facsimile: 03 5244 3023
admin@yttrup.com www.yttrup.com
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Pagel of 2

FORM

Geotechnical Declaration and Verification
Development Application

Cffice Use Only

(s

Colac Otway

SHIRK

To be submitted with planning application. it must accompany the Geotechnical Assessment and/or Landslip Risk Assessment.
This form is essential to verify that the Geotechnical Assessment and/or Landslip Risk Assessment has been prepared in
accordance with Cl 44.01 of the Colac Otway Planning Scheme and that the author of the Assessment/s is a geotechnical engineer

or engineering geologist as defined by this clause.

(Tick as appropriate
either Yes or No)

Section 1 Related Application
Planning Application
N}meer {if known)
aEadis 14 MITCHELL GROVE, Separation Creek
i DAVID MOYLE
Sect_ion 2 Geotechnical Assessment and /or Landslip Risk Assessment
Detals Ferot T8 | ANDSLIDE RISK ASSESSMENT REPORT
Author's Co f Report Refe No:
orgenisation Name: P-J- YTTRUP & ASSOC. | ReportReference No: 4 24550 | RA 22854
A DANE POPE Deted 20 42 %017
Section 3 Checklist
" The following checklist covers the minimum requirements to be addressed In a Geotechnical
Geofgchmcal Assessment and/or Landslip Risk Assessment. The report must also cover any additional matters
Requirements required by Clause 44.01. This checklist must accompany each report. Each item is to be cross-

referenced to the section or page of the Geotechnical Assessment and/or Landslip Risk Assessment
which addresses that item.

mss One | A review of readily available history of slope instability in the site or related land as per < 22854 Section 5.2.1 >
v One | An assessment of the risk posed by all reasonably identifiable geatechnical hazards as per < 22854 Section8.0 >
;S
B{fﬁ Uno | Plans and sections of the site and related land as per < 22854 Figures >
gY;s ONe | Presentation of a geological model as per < 22854 Fig. 3 >
Bes Uno | Photographs and/or drawings of the site as per < 22854 App. C >
HYes CIne | A conclusion as to whether the site is suitable for the development proposed to be carried out either
conditionally or unconditionally as per < 22854 Section 10.0 >
Uves One | K any items above are ticked No, an explanation is to be included in the report to justify why < >
Is the approval subject to recommendations and conditions relevant to:
EHfes UOno | Selection and construction of footing systems.
s Uno | Earthworks.
s Lo | Surface and sub surface drainage.
Eves Ono | Recommendations for the selection of structural systems consistent with the gectechnical assessment of the
risk.
Any conditions that may be required for the ongoing mitigation and maintenance of the site and the proposal
Yes No
from a geotechnical viewpoint.
a Highlighting and detailing the inspection regime to provide the <PCA> and builder with adeguate notification for
Yes No
all necessary inspections.
50 State the Design Life of the Structure adopted in the Geotechnical Assessment and/or the Landslip Risk
Years
= Assessment.
Ees Uno | Arethe risk mitigation measures as recommended in the Geotechnical Assessment and/or the Landslip Risk
Assessment suitable for the design life of the structure?
NOTE: <Add Reference> - Add in the relevant section or page number of the listed Geotechnical Assessment and/for Landslip Risk
. - Assessment which addresses each item
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