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Civil & Structural Engineering Design Services Pty.

Ltd.
ABN: 62 051 307 852
3 Wanniti Road BELROSE NSW 2085 Tel: 02 9975 3899 Fax: 02 99751943
Email: hited@bigpond.net.au Web: www.civilandstructural.com.au

26" March 2019

Mr & Mrs Morfitt -11-267023
1633 Pittwater Road
MONA VALE NSW 2103

Dear Sir,

Re: Geotechnical Report — Proposed Alteration & Addition at 1633 Pittwater Road, Mona Vale

INTRODUCTION

|, Edward A. Bennett, practicing Civil, Structural, Geotechnical and Environmental Engineer,
hereby confirm that one of my officers have inspected the above site for the purpose of
preparing a geotechnical report.

This geotechnical report has been prepared as part of documentation required by Northern
Beaches Council for unauthorized works and future development application prior to the issue of
a Building Certificate & Construction Certificate. The report assesses the underlying geology,
the resulting site stability, identifies any potential of geotechnical hazards that may be inherent
with this site, the works to be performed and how best to mitigate these hazards in order
that the works may be performed safely and without risk to the existing natural environment.

PROPOSED DEVELOPMENT

The development is for the proposed alteration and addition at the rear(western) and
side(southern) of the property. The new development requires structural engineering input from
an appropriately qualified and experienced consultant.
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DESCRIPTION OF SITE & SURROUNDING AREA

The proposed development lies on the Western side of Pittwater Street, Mona Vale. The site is
moderately sloping, approximately (1:14) or 7 degrees downward, to the East.

No evidence of global or overall landslip risk was observed during the site inspection.
Additionally, no movement of existing retaining walls or cracking in any nearby structures was
found.

SITE GEOLOGY

Geomorphologic mapping of the area shows that the underlying bedrock is made up of
Narrabeen group shales/lithic sandstones or Wianamatta Group medium to coarse-grained
quartz sandstones. From evidence gained from previous projects in the nearby area, it is highly
likely that suitable strength sandstone will be encountered for foundations.

From the observations from the site inspection, it was deemed unnecessary to perform any
extra/special investigation of the underlying site geology.
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OBSERVATIONS
No evidence of global or overall landslip risk was observed during the site inspection.

Refer to appendix ‘A’ for photographs and comments from the site inspection
appendix ‘B’ for proposed site plan.

REPORT - GENERAL
RISK MANAGEMENT AND MITIGATION

The main hazards identified for this site are:

Hazard A: Slope instability/potential land slip by excavating for retaining wall structures
using mechanical equipment for rock removal.

Hazard B: Slope instability/potential land slip due to the uncovering of large sandstone
boulders that unless broken up on-site before removal could potentially roll down-slope causing
damage to the properties below the northern boundary.

Refer to Table 1 for risk analyses for the listed hazards above.
Some issues which assist to mitigate risk are as follows and should be adhered to:

1. CLEARING - GOOD hillside practice

1.1. Provide siltation fencing and proper barriers around the property at the rear boundary

1.2. Provide a catch spoon drain across the site at the top of the slope to collect surface run-
off and avoid localised slippage from scouring effects

1.3. Cover any exposed rock faces to prevent loss of moisture and at risk to spall overnight
2. EXCAVATION

2.1. The proposed Development does require detailed excavation as mechanical equipment
will be employed. There is always the likelihood that temporary shoring or underpinning
is necessary to prevent ground loss when excavating near or adjacent to cliff faces to
ensure safety to the workers at all times.

2.2. The excavation for the proposed structure(s) may create a build-up of disposable
material which, if not being utilised as on-site suitable fill, shall be placed in special
stock piles and be protected and maintained with suitable batters and cover so as not to
be transported off-site by natural localised slippage or cause instability of existing
batters through heavy rains before being used at a future date.

3. FOUNDATION MATERIALS AND FOOTINGS

3.1. It is recommended that all footings for the retaining structures be supported on the
underlying rock using reinforced concrete piers, were necessary. Allow for end bearing
piers to penetrate the medium strength sandstone surface by at least 150mm. The
allowable bearing capacity for the piers shall be not less than 500kPa. The retaining
wall structures may be “shotcreted” as a method of construction and any exposed
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surface may require camouflaging using stable and similar coloured oxides within the
concrete matrix, if considered necessary.

4. SUBSURFACE DRAINAGE

4.1. Any retaining walls are to have adequate subsurface drains such as “strip drains” or
sock covered agricultural pipes placed at the rear of the walls to prevent undue
hydrostatic pressure.

5. INSPECTIONS
5.1. It is recommended that the rock jointing be discovered and inspected by the engineer.

The foundation material and pier placement is to be inspected and approved prior to
casting any concrete.

5.2. It is an obligation for the certifier/builder/contractor to organise the inspections noted
above within 24 hours notice notwithstanding that the principal certifying authority and
the structural engineer needs to be notified in advance.

6. ON-GOING MAINTENANCE
6.1. The property is to be maintained in good order and in accordance with the guidelines
set out in CSIRO - BTF 18 “Foundation Maintenance and Footing Performance: A
Homeowners Guide” and the Australian Geomechanics Article “Landslide Risk
Management Concepts and Guidelines” May 2002.
6.2. All retaining walls are to be inspected at intervals not exceeding 20 years.
7. OTHER CONCERNS
7.1. Should the surface of the rock be soft when uncovered then the piers must be sunk into

the rock to a further depth of 150mm that will be medium strength rock (not less than
500kPa rock).

7.2. Rock bolting may be required.

CONCLUSIONS/RECOMMENDATIONS

The underlying sandstone will offer suitable founding material. A new piered/suspended
structure is to be adopted for any new & existing decking structure including RC blockwork,
timber log retaining walls and suspended decks in order that only minor surcharge loads could
be transferred or applied to surrounding weaker capacity soils or neighboring structures.
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The site is suitable for the development proposed and the development proposal can achieve
the Acceptable Risk Management required by the Northern Beaches council geotechnical policy
provided that the structure is built in accordance with an appropriate structural design yet to be
provided by CSEDS and all recommendations for risk mitigation in the sections above are

adhered to.

Table 1: Summary of risk analysis calculations

HAZARD A

COMMENTS

Description

Slope instability/potential land slip of new works

Likelihood of hazard occurring

RARE

The structure is to be piered to suitable

- 107 bedrock ~ no additional surcharge is
(Pr) <=10 applied to the surrounding soil
~20% indicative Approximate Cost of

Consequence to property MEDIUM Damage

. Refer to AGS 2007 (App 'C') - Qualitative
Risk to property LOW RISK Risk Analysis Matrix
(P!;::)abmty of building impact 0.8 Existing residence lies below new structure

. . . Non-habitable carport/driveway, however

rekaBility ofbullding occupation 0.8 building in slip path is a habitable
(Prs) residence.
Vulnerability of individual
(likelihood of loss of life given 0.8
hazard occurring) :
(Vo) ;
Risk to life 1.92x10° 107 / annum maximum tolerable loss of life

(Rior. = Pr»Pst~Prs-Vp1)

risk for the person at most risk

‘Acceptable’ risk for both property and life given structure is built in
accordance with an appropriate piered structural design provided by

Conclusion CSEDS and alt recommendations for risk mitigation in the sections
above are adhered to.
" HAZARDB COMMENTS
Description Slope instability/potential land slip of rolling down-slope of
boulders
New structure is to be piered to suitable
Likelihood of hazard occurring RARE5 bedrock. Existing structure to be
(Pu) <=10 underpinned and stabilised where deemed
appropriate
~20% Indicative Approximate Cost of
Consequence to property MEDIUM Damage
] Refer to AGS 2007 (App 'C') - Qualitative
Risk to property LOW RISK Risk Analysis Matrix
Probability of building impact 0.1 No buildings in path of slip (selected as
P - conservative-value)—
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Probability of building occupation

No buildings in path of slip (selected as

(Prs) 0.5 conservative value)

Vuinerability of individual

{likelihood of loss of life given 0.5

hazard occurring) :

(Vo.r)

Risk to life 2 5x107 10 / annum maximum tolerable loss of life

(RioL = Py»Psn+PrsVpr)

risk for the person at most risk

Conclusion

‘Acceptable’ risk for both property and life given structure is built in
accordance with an appropriate piered structural design provided by
CSEDS and all recommendations for risk mitigation in the sections

above are adhered to.

Yours faithfully,
- Cride g

E.A. Bennett M.L.LE. Aust. Cp Eng. NPER 198230, Member AGS, BPB 0820

ABN: 62 051 307 852

3 Wanniti Road BELROSE NSW 2085
Email: design@civilandstructural.com.au
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APPENDIX A

Photos from site inspection
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APPENDIX "B"
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APPENDIX "C" - NOTES

LANDSLIDE RISK MANAGEMENT AGS SUB-COMMITTEE

APPENDIX A

DEFINITION OF TERMS

SCHENCES WORKING GROUP
N RISK ANSESSMENT

INTERSATHONAL UNION OF GROLOGIC
ON LANDSLIDES, COMMITEE

Risk A measure of the probubnivy and sevenity of an adverse effect to health, peopanty or the mwmmmm
Rusk 1% often #3 by the procfuct of probehility x consequences.  However, & nioe g et of risk
invelves & comparison of the probebdity amd coosegramon sy & son product K.

Hazard - A condimom with the potental fix ewusing an wmlssirable consegiae ke fondslids).  The desarpuon of
landsbde huzard shouid melsde the Joration, vob {or ares), classiticatiom and veloety of the potental Tnndsbides
st any resslunt domoed musterial, sed the Dhohibood of ther vecurrence within & given pened o ime,

Elements @1 Risk ~ Meanng the popudation, hipldogs und enpneenng works, comomic activities, mblie servces
tities, st it wned en ta? features m the area potentially atfoored y lindslides

Prubabiity - The Tikehileod of 4 spovat ed by the ratio of specitic outomyes o the toml mambe of
possible ceguemes, Probubiaty is cxprm‘d a8 8 numnber besween & and 1, with 7 indicating an smpissible sstoome,
sl 1 anwdicating that &n cutoome is oorlun,

Frequency - & ¢ of bkelitond oxp as the ber of oex of an guent in 4 gven fime. See alsa
Likelinood and Probabity.

Liketihood - tsed e 5 quaditative desstiption of probebility or Segquency.

Tempeorul Praobahflity - The orobability thet 1 elemment 21 risk 3s m the aren atlectad By the laodsliding, a1 the tme of
thy Tandsiide

Valoerability ~ The depree of lss & 3 piven or st of el withm the aree stiected by the landsiide
harard, It s exprossed on 2 soale of 8 (oo foss) te 1 frotel loss). Fon propeery, the s well be the value of the
dumape refulive to the valte of the prapenty: & persans, 1 wall be dhe prodabidlity that 3 perteshie ate (the cloment
a1 risk ) wall he lost, mvew the person{s) « attected by ihe lundsiide

(& 45 < The auteommes o potential cutcomes arising fom the ocoerense of 2 landslide oxpressed guahtatively

o guentatatively, oy terms of ow, AVRILEED oF s, a, strjucy o foss of fite

Risk Awalysis - The use of savailable sofoemation w estimste the nisk to individuals v popalations, property, of the
envizonrmmy!, from hazands,  Rish snalyses gemetaliy contain the following steps.  soope defimtion, hazurd
wlemhitivation, and nsk estimstion.

Risk Dsthrearion  The provess ssed to produce 2 measure of the level of health, propecty, o enwirommental ribs being
anaiysed. Rugk sstmaton contains the following steps.  frequeney anabysis, consequence anslysts, and their
integration,

Risk Evalustion - The stage at which values and judgements entey the devision process, exphatly or unplicativ, by
muludimg coasideration of the amportance of the estmeted risks and the assodiated socisl, envronmentsd, and
SCORONYL LonsOGUEnes, 1 order o identify o range of alternarives for managing the visks

Risk A ~ Thay of pisk analysis and rivk evalostion

Risk Control or Risk Treatment  The prooss of dociven making Ry musosgng vk, sad the implementaton, or
enforcement of rok motyation mesures atd he reovaloabion of 3 elfbctiveness Soam me to time, using the
Tonilie of riak assessImont a5 v IRt

Risk Magagenwnt - Fhe complete process of rige ausessmuent anud rish contred {or risk sreaimentt,

Austratan Canmechare s -~ Maith 20600 ™
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LANDSLIDE RISK MANAGEMENT AGS SUB-COMMITTEE

Tedividual Risk — The risk of fatsbity or isjury 1o any kntifidlie fnmved) individua! who bves within the zane
impacted by the landslide, or whe follows » partiwuler pastarn of Ufe et smaght subect him o her to the
eonsegiences of te Tuadshide,

Rocletal Risk - The sk of mwlnple futabities o wiuries in sty a5 a whole one where sogicty woaid have 1o earry
the burden of o lindslide cousing o numder of duaths, mvries, bnenesl, eaveomnentsl, snd other losses

Aceeptable Risk - A risk for whuch, for the purpeses of life or work, we are preparsd o socept 25 3 18 with noregard to
s management, Sovieny does not generally consider sxpendditiey i further reduemng such risks fustifiable,

Tolernble Risk - A nsk thut soviety o welling 1 bave wath 30 #s 10 souige cortnn net benedits m the conbdence that s
being properly controlled, kept under review and Rirther vedioond as and when possibie

In some sruations risk may be wicraed hecause the individisals at nsk canner afford to reduce rsk even thoogh they
recopnise 1S not property controlled.

Landslide Intensity - A set of spanally distributed paramenars related bo the destrintive posesr of 3 landslide. The
paramueters may be doscribed qanttatively ar qualitatively and may fochide maximum movement veloaity, fotal
displaccment, ditforennal displacement, dapth of the moving mass, peak discharge per urdt width, kinctic energy por
B ATCA,

Noter  Reterence shouid aise be made to Figure 1 which shows the iuter relationship of meny of these tenms and the
relevant poruon of Landshde Risk Mansgament.
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EXAMPLES OF GOOD HILLSIDE PRACTICE
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EXAMPLES OF POOR HILLSIDE PRACTICE
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ABN: 62 051 307 852
3 Wanniti Road BELROSE NSW 2085 Tel: 02 99753899 Fax: 02 99751943

Email: design@civilandstructural.com.au Web: www.civilandstructural.com.au




