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1 INTRODUCTION  

Alliance Geotechnical Pty Ltd (Alliance) is pleased to submit this Geotechnical Interpretive Report (GIR) to 
Hidali P/L c/o Bellevarde Constructions Pty Ltd (the client) for the proposed development at 30 Diggings 
Terrace, Thredbo NSW (the Site) – ref 10064. To assist with this report Alliance have been provided the 
following documents: 

 Geotechnical Report by Coffey Geotechnics, Reference No,: GEOTLCOV23158AA-AB Rev 1 dated 
14 May 2007 (Appendix A); 

 Excavation Plan and Details drawings prepared by PMI Engineers, Drawing Nos. S02-A(1) dated 
29/11/2021, S10(5) dated 28/2/2022, and S10a(5), S10b(6) and S10c(5), S10d(3), and S10e(3), and 
S10f(3) all dated 29/4/2022 (Appendix B); 

 Foundation plan drawing Prepared by PMI Engineers, Drawing No. S15, dated 29/11/2021 
(Appendix B); 

 Geotechnical Report by Crozier Geotechnical Consultants, Project No.: 2019-121 dated August 2019 
with reference to earlier boreholes by Coffey and including completed Kosciuszko Thredbo (KT) 
Form 1; 

 Preliminary Site Retention Design Statement and drawing by Bond James Murtagh dated 8 October 
2020; 

 Determination of Development Application DA 10064, Applicant; Hidali Pty Ltd for site Black Bear 
Inn, Lot 794 DP 1119757, Diggings Terrace, Thredbo Village, Thredbo Alpine Resort, Kosciuszko 
National Park, dated 17 May 2021 – further resubmitted as DA22/4825; 

 Popov Bass Architectural drawings (16No) “Black Bear – Apartments” last dated 14 July 2023 (Rev 
N); and 

 Site Survey Plan by Peter W Burns, Reference 3576, Drawing No.: CD01, Rev C dated 24 
September 2007 

Alliance has agreed to provide this report based on the documents above, the key being the site investigation 
and geotechnical report completed by Coffey in 2007 and the Crozier Geotechnical Report. Additional 
verification geotechnical site investigation work was undertaken post-demolition of the existing building and is 
separately reported in technical memo 13526-GR-2-1 dated 8/12/2021. 

This Revision G of the report includes a revised Kosciuszko Alpine Resorts Geotechnical Policy Form 1 
Declaration and Certification attached as Appendix C. The approved excavation is complete, and this revision 
is to provide updated reference to the latest drawings. 

2 PROPOSED DEVELOPMENT  

2.1 Determination of Development Application by Grant of Consent (DA No. 10064) 

Development in accordance with approved documentation and plans, as set out in condition A.2 of the 
Consent, include; 

 
 Report on Geotechnical Assessment – By Crozier Geotechnical Consultants, dated 15 January 

2021, with document reference (2019-121 Issue 2) (reference number 7) 
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 Geotechnical Policy – Kosciuszko Alpine Resorts Form 1 – Declaration and certification made by 
a geotechnical engineer or engineering geologist in a geotechnical report – by Crozier 
Geotechnical Consultants, dated 15 January 2021.  

2.2 Approved design by Grant of Consent (DA No. 10064) 

The approved “Mod. 2” development includes the demolition of the former Black Bear Inn building and erection 
of a 7-storey building comprising nine apartments including an accessible apartment; car parking; all to be 
used as serviced apartments for tourist accommodation at 30 Diggings Terrace, Thredbo Village. 

 
As set out in this report, this includes:  

 Construction of a seven-storey building, including a void space under the proposed restaurant level 
(the lowest level). Four of the levels are below the street level of Diggings Terrace. 

 The existing ground surface is a moderately steep slope, so excavation depths vary significantly 
between little to no excavation at the northern end and up to approximately 9.0m at the southern 
end. There are three stepped excavation levels on the site, best illustrated in Figure 1, which are: 

 The carpark level which is RL 1,388.21m 

 A level of apartments RL 1,385.185m 

 The restaurant / lobby level which is approximately RL 1,381.76m 

 

Figure 1: Approved Building Section looking East  
(extracted from Popov Bass Architectural Drawings) 
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Based on the architectural drawings, the proposed building has approximate setbacks of 2.6m from the 
northern boundary, 3.0m from the eastern and western boundaries, and 4.0m to 6.5m from the southern 
boundary. 

2.3 Proposed design change– S4.56 [1] Modification app. no. 22/5350 (MOD) Deletion of basement 

As it relates to geotechnical consideration, the proposed design change broadly encompasses two changes 
to the design scheme: 

 
a. The deletion of the basement footprint and stair access from level 01 to level 01 on the west boundary).  
b. The reduction of the restaurant / lobby level FFL height (from RL 1,382.06m) (to RL: 1381.760m) so 

reduced benching level of -300mm. 
 
This is best described by way of the image following: 

 

 

Figure 2 – Approved cellar basement floor level RL 1,379.26m (Level 00) 
` 
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Figure 3 – Proposed basement floor level RL 1,381.6 (Level 01) 
 

 

Figure 4 – Proposed building section cellar floor level deletion & lowering of basement floor level 

2.4 Comparison / Discussion 

a. The deletion of the basement footprint 
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The deletion of the basement footprint and stair access will include a significantly higher basement 
ultimate excavation level, from the approved (RL 1,379.26m (Level 00) to the underside (U/S) of new 
proposed restaurant / lobby level FFL height of (RL: 1381.760m) (Level 1); say raised 2.5m.  
 
This raising of the basement ultimate excavation level has considerably reduced the bulk excavation 
works required. This reduced the requirement for temporary batters and saw cutting for unsupported rock 
cuts where weathered granodiorite was encountered (further addressed in Section 5.2.2 of this report). 
 

 
b. The reduction of the restaurant / lobby level FFL height 

 
The reduction of the restaurant / lobby level FFL height (from RL 1,382.06m) (to RL: 1381.760m), 
meaning a reduced benching level of -300mm may increase loadings on existing excavation structures / 
retaining structures (shoring walls). This is a matter for the structural engineer to review and confirm. 

 
No change to the foundation material and subsequent footing structures or bearing capacities beneath 
restaurant / lobby level are anticipated.  
 
No change to groundwater, and the standing groundwater table is anticipated.  

 

3 SITE DESCRIPTION & REGIONAL GEOLOGY 

The site is located within the Thredbo Alpine Village and Ski Resort, an area which consists predominantly of 
ski lodges, restaurants and other commercial buildings. The Site is irregular square-shaped block of land with 
an approximate total area of 675m2. Based on aerial images and publicly available information, it is currently 
occupied by “Black Bear Inn”, a three-storey ski lodge and restaurant. It is bound by other ski lodges to the 
North, East and West, and Diggings Terrace to the South as shown in Figure 5. 

The NSW Seamless Geology Project (May 2021) indicates the site is underlain by Mowambah Granodiorite 
(Sbum). Granodiorite is a medium to coarse grained intrusive igneous rock, similar to granite, containing quartz 
and plagioclase feldspar as its primary constituents. 

We note the Crackenback Fault runs parallel and very close (less than 10 m) to the northern boundary of the 
site. This could locally impact the integrity of the bedrock at the site. 
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Figure 5: Site boundary with respect to the NSW Seamless Geology Map and 20m contours 
(extracted from minview.geoscience.nsw.gov.au) 

 

4 PREVIOUS SITE INVESTIGATION 

Two rounds of intrusive site investigations have been completed by Coffey Geosciences in June 2000 and 
June 2003. The details of this fieldwork can be found in their report referenced above. 

We note that both of the boreholes were drilled at the southern end of the site, on the roadside, presumably 
due to access constraints. No information is available for the northern end. 

A site walkover and inspection were also completed by Crozier Geotechnical Consultants on 21 May 2019. 
The details of this can be found in their report referenced above. 

We have consolidated and summarised the results of the above in Section 4.1 below. 

4.1 Results 

Summarised descriptions of the encountered subsurface geotechnical units are provided in Table 1. 
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Table 1 – Summary of Subsurface Profile 

Soil Profile 
Depth and RL to Top of Unit 

BH1 BH2 

Fill / Colluvium – Silty SAND and SILT with gravel fragments, loose 
density 

1.5 mbgl* 

~ RL 1,390.1 

1.5 mbgl 

~ RL 1,391.4 

Extremely Weathered Granodiorite– Silty SAND, medium dense to very 
dense 

1.6 mbgl 

~ RL 1,388.5 

1.45 mbgl 

~ RL 1,389.95 

Highly Weathered Granodiorite, medium to high strength ‘corestones’ 
surrounded by extremely weathered material of very low to low strength. 

4.7 mbgl 

~ RL 1,385.4 

3.5 mbgl 

~ RL 1,387.9 

Termination Depth (m) 
11.4 mbgl 

~RL 1,378.7 

3.5 mbgl 

~RL 1,387.9 

* mbgl = metres below ground level 

Detailed engineering logs including defects and seams are provided in Appendix A of the Coffey Geotechnics 
report. 

4.2 Groundwater 

A piezometer was installed in BH1 and a standing groundwater table was interpreted by Coffey at 9.77mbgl 
(RL 1,380.3m at Diggings Terrace and RL 1,285.0m at the northern boundary of the site). Based on this and 
experiences in nearby developments, we expect that the proposed development is likely to encounter minor 
inflows at the base of the excavation, particularly after rainfall events or snow melt, but is unlikely to intersect 
the standing groundwater table. It should be noted that groundwater conditions are subject to seasonal 
variations and major weather events (i.e. prolonged rainfall).  
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5 COMMENTS & RECOMMENDATIONS 

5.1 Excavation Conditions 

Based on the subsurface conditions encountered and summarised in Table 1, bulk excavations are expected 
to encounter loose sands (fill /colluvium) to an average depth of 1.5m overlying extremely weathered 
granodiorite which can be characterised like a very weakly cemented, medium dense to very dense silty sand. 
Excavations through these overlying soils are expected to be readily achievable using conventional earthworks 
equipment such as a tracked excavator. 

The majority of the basement slab and footings are expected to be founded in highly to extremely weathered 
granodiorite. 

Assessment of material excavatability can be based on the method published by Pettifer and Fookes (1994). 
The degree of excavatability of rock is based on its Point Load Index (Is50) and fracture spacing.  Excavatability 
categories range from easy to hard digging, through easy to hard ripping. See Figure 6. 

 

Figure 6: Excavatability nomogram (extracted from Pettifer and Fookes (1994)) 
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Our review of the borehole logs indicates that bedrock conditions encountered were generally closely spaced 
with defect spacing in the order of 30mm to 300mm. It is therefore expected that the excavation conditions will 
vary greatly from easy to hard digging and easy to hard ripping conditions. This will be largely dependent on 
the size of the high strength ‘corestones’ and proportion of extremely weathered material surrounding it. 
Excavation conditions are likely to get more difficult with depth. This advice may be able to be refined with 
additional borehole investigations. Local experience indicates that some larger corestones may need to be 
broken up with rock breakers, rotary rock grinding or rock sawing.  

Low vibration equipment will be necessary near all site boundaries where vibrations could impact on adjacent 
building footings and structures. 

Alternatively, to limit the transmission of vibrations, it is recommended that the perimeter of the excavation be 
saw-cut prior to any ripping or excavation of the rock mass. Blocks of the saw-cut rock mass can then be 
progressively dislodged using small rock hammers and lifted out without generating large vibrations. A rotary 
rock grinder may also need to be used to trim rock faces instead of a large impact hammer. 

Vibration monitoring may be required prior to excavation due to its proximity to residential boundaries.  

Generally, the ground vibration Peak Particle Velocity (PPV) should be limited to 5mm/s at the property 
boundaries. The maximum 5mm/s vibration limit is not expected to be exceeded provided that rock breaker 
equipment and excavation methods are restricted to those listed in Table 2 below. 

Table 2 – Recommendations for Rock Breaking Equipment 

Distance from Adjacent Structure (m) 

Maximum Peak Particle Velocity 5mm/s 

Equipment 
Operating Limit 

(% of Maximum Capacity) 

1.5 to 2.5 
hand-operated 

jack-hammer only 
100 

It is recommended that vibration monitoring be included as part of the geotechnical monitoring program. 

A dilapidation survey on nearby structures and infrastructure is recommended to be undertaken by a structural 
engineer prior to the commencement of any site excavations. The report should include precise measurements 
of the existing defects and cracks presented with the relevant photos. 

5.2 Excavation Stability and Batter Slopes 

The excavation stability can be controlled by adopting a combination of a shoring systems and unsupported 
cuts, as described below. 

5.2.1 Unsupported Batter Slopes in Soil 

Unsupported temporary batter slopes are feasible provided that the excavations do not extend below the ‘zone 
of influence’ of any adjacent structures, road and infrastructure (i.e. a 45° line from the footing of adjacent 
structures or infrastructures). The feasibility of using unsupported batter slopes will depend on the footing level 
of the adjoining structures and infrastructure, surrounding services invert levels, and should be assessed by a 
structural designer. 

Based on the proposed basement excavation setbacks, temporary batter slopes within the upper soil/rock 
layers (fill, colluvium and extremely weathered bedrock) may be feasible in parts of the site. 
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Temporary batters up to 2m in height within Fill, Colluvium and Extremely weathered Granodiorite can be 
excavated to a maximum batter slope of 1.5H:1V provided they are above the water table or within dewatered 
ground.  

If the civil contractor prefers an equivalent benched profile, then a maximum bench height of 1.5m and width 
of 1.5m could be adopted. This is subject to the installation of surface water drains which direct water away 
from the cut slope or sub-horizontal drains in the cut face, whichever is assessed as appropriate by a 
geotechnical engineer. 

Alternatively, these batter slopes can be made steeper with the incorporation of shotcrete and soil nails. This 
would have to be assessed separately (if required) based on specific boundary conditions. 

The above recommendations are for batters exposed up to a maximum of three months and provided no 
surcharge is located along/near the cut crest. 

5.2.2 Unsupported Rock Cuts 

Based on the proposed basement excavation setbacks, temporary and permanent unsupported batter slopes 
within highly weathered granodiorite may be feasible on the southern, eastern and western boundaries of the 
lowest level (see Figure 7). 

 

Figure 7 : Excavation plan (by PMI) showing the locations where unsupported cuts  
may be feasible  

Temporary batters within highly weathered granodiorite can be excavated to a maximum batter slope of 1H:1V, 
provided they are above the water table or within dewatered ground, and not exposed for longer than three 
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months. Slopes which are between 2V:1H and vertical may be possible subject to inspection by a competent 
geotechnical engineer and carrying out any remedial works such as shotcreting or rock bolting. 

5.2.3 Excavation Support  

In the areas where temporary batter slopes are not feasible, a suitably designed shoring system is 
recommended. Anchored contiguous piled walls are recommended. Weep holes or drains (e.g. vertical drains) 
must be provided behind shotcrete to avoid build-up of hydrostatic pressure in the overburden soils and rock 
mass. For the southernmost retaining wall with RP2 piles (see Appendix B), the contiguous bored pile wall will 
need pile spacings no more than 150mm due to the presence of fill material at the edge of Diggings Terrace. 
Subject to approval, temporary ground anchors are recommended to control wall deflections. Retaining Wall 
RW2, being in less weathered granodiorite can be permitted to have wider spaced piles. To avoid later 
complications in removing walings, it is suggested a “one temporary anchor per pile” approach to avoid a need 
for walings is considered. Use of a capping beam may still be prudent. The lower basement/cellar cut is 
anticipated to be feasible by unsupported steeply battered rock cut. This must be verified by further deep 
geotechnical investigation post-demolition prior to further construction. 

Any anchoring system should be designed to provide temporary support with long-term lateral support being 
later transformed on to the permanent structure. Anchors will need to be installed progressively as the 
excavation proceeds and will require the permission of the adjacent landowners for anchors to be extended 
into their land. Permissions may be subject to provision of ground anchor installation rights documentation 
beyond the site boundary. In addition, the adjacent neighbouring footing levels and underground service levels 
in the road reserve must be confirmed prior to finalising anchor design.  

Temporary anchors in highly weathered granodiorite may be designed using an ultimate bond stress of 
100kPa. Greater bond stresses may be available at depth subject to further investigation. 

Periodic lift-off checks of installed anchors should be carried out during anchor installation to ensure lock off-
load is maintained. It is recommended that the anchors be installed and proof-tested in accordance with the 
requirements of AS4678-2002 and RMS QA Specification B114. It is recommended that an experienced 
geotechnical engineer be engaged to check the design of the excavation support system. 

The specific requirements set out above for excavation support at the upper levels and also the stability of the 
face should be assessed by an experienced geotechnical engineer as the excavation proceeds. Excavation 
depths should not exceed 1.5m until it has been inspected by an experienced geotechnical engineer before 
proceeding further or applying any face treatment.  

Survey monitoring should be carried out during the construction of a shoring system to check and confirm that 
deflections and movements are within tolerable limits accepted in design. Readings should be taken at least 
every 3m depth excavation, before and after installation of anchors,  

5.3 Retaining Structures 

The temporary shoring system or permanent retaining wall should be designed in accordance with AS 4678 
Earth Retaining Structures.  

If it is critical to limit the horizontal deformation an earth pressure coefficient ‘at rest’ (K0) should be adopted. 
Where some lateral movement is acceptable, an ‘active’ lateral earth pressure coefficient (Ka) is 
recommended. 
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A triangular earth pressure distribution should be adopted for free standing cantilevered walls only. For 
progressively anchored or propped walls, a rectangular pressure distribution between 6H and 8H should be 
adopted depending on the structure’s tolerance for movement, where H is the retained height in meters. 

Recommended design parameters for the design of temporary and permanent support are provided in Table 
3 below.  

Table 3 – Recommended Parameters for Retention Design 

Geotechnical Units 

Approx. Depth below Existing 
Ground Level 

(m) 

c’ 

(kPa) 

∅′ 
(degrees) 

 𝛾 
(kN/m3) 

Ka Kp Ko 
E’ 

(MPa) 
𝑣′ 

Fill, Colluvium 0.0 – 1.6 0 30 18 0.33 3.00 0.50 20 0.3 

Extremely weathered 
granodiorite 

1.4 – 4.7 0 34 21 0.28 3.54 0.44 100 0.3 

Highly weathered 
granodiorite 

3.5+ 50 38 24 0.24 4.2 0.38 1,000 0.2 

Legend: 

∅ᇱ : Effective Friction Angle  

c’: Effective Cohesion 

𝜸: Bulk Unit Weight 

Ka: Active earth pressure  

  

Ko: Earth pressure at rest 

Kp: Passive earth pressure 

E’: Elasticity Modulus 

𝝑′: Poisson’s Ratio 

The above values assume appropriate measures are taken to provide complete drainage behind the walls 
such as strip drains protected by geotextile fabrics or weep holes. 

An allowable toe resistance for piles in highly weathered granodiorite is 500kPa.  This value assumes 
excavation is not carried out within the zone of influence of the pile toe. The upper 1.0m of the pile socket 
should not be considered to provide any resistance to allow for some tolerance and disturbance during 
excavation. 

5.4 Footing Recommendation 

Both shallow and deep options of foundations could be adopted for the proposed sequence of works. 
Parameters for both footing options are provided below. 

5.4.1 Shallow / Pad Footings 

Pad / raft footings may be feasible to found the building structure provided the footings are founded into a 
natural stratum. As footing dimensions and loads are not yet available, final allowable bearing capacities have 
not been calculated. Once these details are available, Alliance can assist to optimise the footing size and depth 
to suit the loading on the founding material. 

Bearing capacity is not a soil property but is dependant of footing size, depth, slope and loadings. The 
parameters provided in Table 4 are for preliminary sizing of shallow footings for centric vertical loads, but can 
be optimised to consider footing size, depth, slope (ground surface and/or footing base) and actual loadings. 
A footing subjected to pull out forces should be further assessed geotechnically in addition to bearing capacity 
for overturning and sliding. 
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Table 4 – Recommended Parameters for Shallow Foundations 

Material 

Parameters 

   
Ultimate Bearing Capacity 

(kPa) 

Allowable Bearing Capacity  

(kPa) 

Modulus 

E’ (MPa) 

Extremely weathered granodiorite    1,500 500 100 

Highly weathered granodiorite*    4,500 1,500 1,000 

Notes: 

 *Ultimate values occur at large settlements (>5% of minimum footing dimensions) 

 *Allowable bearing pressure to cause settlement of <1% of minimum footing dimension. 

 *Clean socket of roughness category R2 or better is required 

 
The base of all footings should be inspected by a geotechnical engineer prior to any concrete pours, to confirm 
the founding material and bearing capacities. 

5.4.2 Deep Foundations 

Where larger structures are proposed with higher loading conditions, these structures are recommended to be 
founded on piles that transfer the column loads to more suitable founding strata at depth. The type of pile will 
depend on the specific ground and groundwater conditions and relative cost. For piles founded in highly 
weathered granodiorite the following parameters can be adopted: 

 An allowable bearing capacity of 1,500 kPa; 

 A shaft adhesion of 150 kPa; and 

 Young’s Modulus of 1,000 MPa. 

Settlements of piles designed using the above loads would be expected to be less than 1% of the minimum 
footing dimension. 

To adopt the shaft adhesion above, a minimum socket of 2 x pile diameters is required into the founding 
stratum. 

If bored piles are adopted, the base of the piles must be inspected during construction to ensure that material 
of adequate capacity supports each pile and that the piles have been adequately cleaned. Concrete should be 
poured on the same day shortly after drilling. If groundwater is encountered, concrete shall be placed from the 
bottom up using a tremie. 

Note that the construction of bored piles in the highly weathered granodiorite may require drilling through both 
extremely weathered material that may cave in, and high strength granodiorite corestones. Allowances such 
as casing and drilling methods to break high strength rock should be considered by the contractors. 

5.4.3 Seismic Activity 

Current Australian standards AS 5100 and AS 4678 both refer to AS1170.4 for earthquake actions. As required 
in AS1170.4 a site sub-soil class of Be and a minimum acceleration coefficient (a) of 0.10 are recommended.  

 

5.4.4 Construction Inspections 
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The inspections during the basement excavation should be undertaken at every 1.5m depth interval. The 
purpose of the inspections is to assess the stability of the unsupported slope and provide recommendations 
for any remedial works, if required. 

Shallow footing excavations should be inspected before installation of the reinforcement cage and pouring 
concrete, and deep foundations should be inspected during drilling of the piles.  

 

6 SLOPE RISK ASSESSMENT 

6.1 Introduction 

With the site being in a state of “Stop Work” whilst a revised DA is being considered, the previous slope risk 
assessment undertaken by Coffey (see appendix A) requires updating as follows. 

The risk assessment for the site falls into two parts namely risk to property and risk to life from slope instability. 
The assessments are generally in accordance with the recommendations of the Australian Geomechanics 
Society publication, March 2000 and updated 2007 (AGS Guidelines) and in the DIPNR Kosciusko Alpine 
Resorts Geotechnical Policy. The guidelines recommend a qualitative method of assessment, based on the 
identification of potential hazard, the likelihood of occurrence and the consequence of failure. The assessments 
are combined using a risk assessment matrix to produce a qualitative risk assessment for each hazard.   

6.2 Identified Hazards and Risks 

The potential hazards identified by Coffey in their previous assessment in May 2007, are considered to be 
essentially unchanged except where the partially completed shoring walls are now in place. Namely: 

 Failure of the slope under “High Noon” with debris moving downslope on to the subject site 

 Failure of the retaining wall and supported fill forming Diggings Terrace (now the roadside temporary 
shoring wall) 

 Failure of the slope on the subject site (now removed and replaced by the boundary shoring walls to 
“Candlelight” and “Sasha’s”) 

 Failure of the cut slope behind “Mowamba” and downslope of the subject site. 

Coffey concluded that the risk to property, at that time, was low to moderate in line with the village-wide risk 
assessment which was deemed to be acceptable. The risks to life are at better than acceptable levels. The 
risks to the village are considered to be unchanged and the impact of the proposed development does not 
change the risk rating from that of the overall village risk.  

A brief slope risk assessment was also prepared by Crozier Consultants in their report of August 2019. They 
made no reference to the earlier Coffey report and considered only two simplified hazards cases for potential 
slipes within the limits of the site footprint. This gave a risk to property of very low to low and an acceptable 
risk to life. These are now considered superfluous now that the construction has commenced.  

For the site in its interim “Make Safe” state, the hazards are considered to be as followed: 
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 Failure of internal batter slopes: Property – probability of failure = Rare; consequence to property = 
minor. Hence risk to property is assessed to be Very Low. Maintenance of surface to minimise 
surface water infiltration is required alongside control of surface water run-off to prevent gullying.  

 Temporary shoring wall failure (ref Candlelight/ Sasha’s and Diggings Terr): Property – probability of 
failure = Rare; consequence to property = Major. Hence risk to property is assessed to be Low. On-
going monitoring of lateral deflection is primary control measure.  

 Failure of the cut slope behind “Mowamba” and downslope of the subject site; Property – probability 
of failure = Rare; consequence to property = Medium. Hence risk to property is assessed to be Low. 
Maintenance of surface to minimise surface water infiltration is required alongside control of surface 
water run-off to prevent gullying. 

 Failure of the slope under “High Noon” with debris moving downslope on to the subject site – this is 
unchanged – ie Low – Medium (village wide accepted risk level). These risks are under third party 
control.  

For risk to life, reference is made back to the commentary by Coffey in their report. The received risk to life 
due to the development are better than acceptable to society. The village-wide risk to life based on the historic 
failure (The “Thredbo Landslide”) the perception is for a higher risk. However, as the greatest risk is considered 
to be (based on the historic failure) from fast moving debris flows landslides, these are extremely rare and with 
particular regards to the subject site, there are no geomorphological features (gulley features) upslope of the 
subject site. All new man-made structures or slopes above the site have been constructed to the best standards 
(post-Thredbo Landslide) and are again considered to be rare. Hence, the risk to life is assessed to be very 
low and at better than acceptable levels of societal risk.  

All development at the site is to be undertaken in accordance with sound engineering principals and good 
hillside practice. Hence, the site is considered suitable for the proposed development.  

 

7 CONCLUSION OF PROPOSED DESIGN CHANGE – S4.56 REVIEW. 

The proposed design scheme changes do not materially impact the contents, hazard and risks identification 
or assessment, or outcome of; 
a. Report on Geotechnical Assessment – By Crozier Geotechnical Consultants, dated 15 January 2021, with 

document reference (2019-121 Issue 2) (reference number 7) 
b. Geotechnical Policy - Kosciuszko Alpine Resorts Form 1 – Declaration and certification made by a 

geotechnical engineer or engineering geologist in a geotechnical report – by Crozier Geotechnical 
Consultants, dated 15 January 2021 

c. This Geotechnical Investigation Report dated 17/5/2022, report no 13526-GR-1-1 Rev F, (S4.56 [1] 
Modification application no. 22/5350 (MOD) Deletion of basement). 

 
Low vibration equipment will continue to be necessary near all site boundaries where vibrations could impact 
on adjacent building footings and structures, and the use of vibration monitoring (discussed in part 5.1 of my 
report).  
 
The recommended bearing capacities for shallow foundations and deep foundations (discussed in part 5.4.1 
and 5.4.2 of this report are unchanged). 
 
The inspections during the basement excavation should continue to be undertaken at every 1.5m depth 
interval. The purpose of the inspections is to assess the stability of the unsupported slope and provide 
recommendations for any remedial works, if required.  
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8 REFERENCE TO SECTION 4.1 OF DEPARTMENTS GEOTECHNICAL POLICY 

Section 4.1 of the Policy states: 

 

“4.1         The geotechnical report to be submitted with a development application required under this policy 
is to include the following elements: 

 
(a)         An assessment of the risk posed by all reasonably identifiable geotechnical hazards which have 
the potential to either individually or cumulatively impact upon people or property upon the site or related 
land to the proposed development in accordance with the guidelines set out in ‘Landslide Risk 
Management Concepts and Guidelines’ first published in the Australian Geomechanics Journal, Vol. 
35 No.1, March 2000 (guidelines).  Note: Appendix A provides an example of qualitative terminology for 
use in assessing risk to life and property. 

 
(b)         Plans and sections of the site and related land from survey and field measurements with 
contours and key features identified, including the locations of the proposed development, 
buildings/structures on both the subject site and adjoining site, stormwater drainage, sub-surface 
drainage, water supply and sewerage pipelines, trees and other identifiable geotechnical hazards. 

 
(c)         Details of all site inspections and site investigations and any other information used in 
preparation of the geotechnical report. A site inspection is required in all cases. Site investigation may 
require sub- surface investigation; appropriate investigation may involve boreholes and/or test pit 
excavations or other methods necessary to adequately assess the geotechnical/geological model for the 
site. At Thredbo, reference may be made to the suite of existing geotechnical data and regional studies 
held by Kosciuszko Thredbo Pty Ltd, as part of the information to be used in assessing the site. Where 
similar information data exists for the other Kosciuszko Ski Resorts then this information may be similarly 
used in assessing the site. 

 
(d)         Photographs and/or drawings of the site and related land adequately illustrating all geotechnical 
features referred to in the geotechnical report, as well as the locations of the proposed development. 

 
(e)         Presentation of a geological model of the site and related land showing the proposed 
development, including an analysis of sub-surface conditions, taking into account thickness of the 
topsoil, colluvium and residual soil layers, depth to underlying bedrock, and the location and depth of 
ground-water. 
 
(f) A conclusion as to whether the site is suitable for the development proposed to be carried out either 
conditionally or unconditionally. This must be in the form of a specific statement that the site is 
suitable for the development proposed to be carried out, subject to the following conditions: 
 

(i) Conditions to be provided to establish the design parameters, including but not limited to; 
• footing levels and supporting rock quality, 
• degree of earth and rock cut and fill, 
• recommendations for excavation batters, 
• parameters, bearing capacities, and recommendations for use in the design of all 
structural works including all footings, retaining walls, surface and sub-surface 
drainage, 
• recommendations for the selection of building structure systems consistent with the 
geotechnical assessment of risk, and 
• signing of form 2 as the mechanism to check that these parameters have been 
interpreted correctly and incorporated into the structural design 
(ii) Conditions applying to the detailed design to be undertaken for the construction certificate, 
including but not limited to; 
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• any structural design relating to geotechnical aspects of the proposal is to be checked 
and certified by a suitably qualified and experienced geotechnical engineer, 
• any other design conditions the geotechnical engineer preparing the geotechnical 
report believes are required in the design phase in order to ensure the design will 
achieve the “acceptable risk management” level as defined in this policy for potential 
loss of both property and life, and 
• signing of form 2 as the mechanism to check that these design conditions have been 
interpreted correctly and incorporated into the structural design. 
(iii) Conditions applying to the construction phase, including but not limited to; 
• constructed works which require inspection and/or signoff by a suitably qualified and 
experienced geotechnical engineer. The report must highlight and detail the inspection 
regime to provide the builder with adequate notification for all necessary inspections, 
• any other construction conditions including works methodology and temporary works 
that the geotechnical engineer preparing the geotechnical report believes are required 
in the construction phase to ensure the design will achieve the “acceptable risk 
management” level as defined in this policy for potential loss of both property and life, 
and 
• signing form 3 as the mechanism to verify that the above methodology and inspections 
have been completed in accordance with the report. 
(iv) Conditions regarding ongoing management of the site/structure, including but not limited to; 
• any conditions that may be required for the ongoing mitigation and maintenance of the 
site and the proposal, from a geotechnical viewpoint. 

(g) A copy of form 1 bearing the original signature of the engineering geologist or geotechnical engineer 
as defined by this policy, who has either prepared or technically verified the geotechnical report.” 

 

Our response to this is summarised in the following table: 

Part 4.1 part Alliance Report section Comments 

(a) 6 Cross-reference to the earlier Coffey and Crozier reports is 
suggested.  

(b) 3, 4 Cross-reference to the earlier Coffey and Crozier reports is 
suggested. 

(c) 4 Cross-reference to made to Alliance technical memo 13526-
GR-2-1 dated 8/12/2021. Cross-reference to the earlier 
Coffey and Crozier reports is also suggested. 

(d) Figures 1, 2 & 4  Cross-reference to the earlier Coffey and Crozier reports is 
suggested. Cross reference to 13526-GR-4-1 Rev D, dated 
24 March 2022 - “Stop Work Order – Made Safe technical 
report.  

(e) Figure 1, Table 1 and PMI 
Engineers drawings S10a 
Rev 5 copy within 
Appendix B of this report 

See also Drawing Figure 2 – “Section A-A’” of the Coffey 
report. 

(f) Final paragraph of 
Section 6.2 

This is subject to sub-clauses i, ii, iii and iv of clause (f) of 
Section 4.1 of the Policy. 

(g) Appendix C of this report.  
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9 LIMITATIONS 

In addition to the limitations inherent in site investigations, it must be pointed out that the recommendations in 
this report are based on assessed subsurface conditions from limited investigations. To confirm the assessed 
soil and rock properties in this report, further investigation is required including coring and strength testing of 
rock and should be carried out post-demolition once access permits. 

It is recommended that a qualified and experienced Geotechnical Engineer be engaged to provide further input 
and review during the design development; including site visits during construction to verify the site conditions 
and provide advice where conditions vary from those assumed in this report. Development of an appropriate 
inspection and testing plan should be carried out in consultation with the Geotechnical Engineer. 

This report may have included geotechnical recommendations for design and construction of temporary works 
(e.g. temporary batter slopes or temporary shoring of excavations). Such temporary works are expected to 
perform adequately for a relatively short period only, which could range from a few days (for temporary batter 
slopes) up to six months (for temporary shoring). This period depends on a range of factors including but not 
limited to: site geology; groundwater conditions; weather conditions; design criteria; and level of care taken 
during construction. If there are factors which prevent temporary works from being completed and/or which 
require temporary works to function for periods longer than originally designed, further advice must be sought 
from the Geotechnical Engineer and Structural Engineer.  

This report and details for the proposed development should be submitted to relevant regulatory authorities 
that have an interest in the property (e.g. KT, NP&WS and NSW Planning) or are responsible for services that 
may be within or adjacent to the site, for their review. 

Alliance accepts no liability where our recommendations are not followed or are only partially followed. 

10 REFERENCES 

AS1726-2017 – Geotechnical Site Investigations 

AS2159-2009 – Piling - Design and Installation 

AS4678-2002 – Earth Retaining Structures 
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APPENDIX A – COFFEY GEOTECHNICAL REPORT, MAY 2007 & CROZIER REPORT 
AUGUST 2019 
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This report details the results of geotechnical assessment supplied as part of a Development Application 

(DA) and provides response to contentions to the DA and subsequent modification application for a 

proposed new apartment building ‘Black Bear’ at 30 Diggings Terrace, Thredbo, NSW. The assessment

and response was undertaken by Crozier Geotechnical Consultants (CGC) at the request of the client Hidali 

Pty Ltd.

It is understood that the existing ‘Black Bear Inn’ structure will be demolished and a new seven level 

apartment and restaurant structure built. 

The site is located within an area designated ‘G’ within the Geotechnical Policy - Kosciuszko Alpine 

Resorts maps therefore a geotechnical report which meets the requirements of Section 4.0 of the Policy is 

required for submission with a DA.  

This report includes a comparison of the new DA/modification design against the previously approved DA 

design, a summary description of the field work completed by others on the site, fieldwork and inspections

by CGC in relation to this site and an adjacent development and provides recommendations for assessment 

and engineering design of the new proposal. It also includes a geotechnical assessment and landslide risk 

assessment and provides recommendations for construction to maintain an ‘Acceptable’ risk level as 

defined by the Australian Geomechanics Society – Guidelines for Landslide Risk Management. 2007.

A Development Consent was supplied (DA 33-7-2007, Dated: 1st August 2008) for the demolition of the 

existing structure and construction of a new 6 level development consisting of 18 apartments. The 

developer now proposed to amend the approved design therefore a new Development Application (DA 

2020/68009) and a subsequent modification application (2020/68022) have been lodged. The 

changes/variation to the approved design are addressed within this report.
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The following plans, diagrams and documents were supplied for this report;

2007 Consent Design by APA Architects/planners, Drawing No.: 0277-DA000 to 0277-DA022, 

Issue: L, Dated: 30th May 2007.

Site Survey Plan by Peter W Burns, Reference: 3576, Drawing No.: CD01, Revision: C, Dated: 

24/09/2007.Modification 

Geotechnical Report by Coffey Geotechnics, Reference No.: GEOTLCOV23158AA-AB, 

Revision: 1, Dated: 14th May 2007.

Architectural Design Drawings by Popov Bass, Drawing No.: DA 000 to DA 020, Revision: 02, 

Dated: 19th August 2019. 

Modification CL 4.55 Design by Popov Bass, Drawing No.: 0555-DA000 to 0555-DA020, 

Revision: 01, Dated: 24th October 2019. 

Shoring plan and Details by Murtagh Bond Consulting Engineers, Drawing No.: SK1 and SK2, 

Dated: 9th September 2020.

The approved development (DA 33-7-2007), which was physically commenced, involved demolition of the 

existing structures and construction of a six level apartment building formed within an excavation into the 

hill slope along its southern side. The lowest level (Level 1) was designed with Finished Floor Level (FFL) 

at R.L. 1381.00 that would involve a Base Excavation Level (BEL) at approximate R.L. 1380.50. The 

building had an east side setback of 6.795m, south boundary setback of 6.288m and west side setback of 

3.070m. 

Level 2 and Level 3 above had similar footprints with east side setback of 3.145m, south boundary setback 

of 3.583m and west side setback of ≥2.145m. Level 4 to Level 6 were above ground with an open car 

parking area fronting onto Diggings Terrace at Level 4.

The DA and subsequent modification application design involves demolition of the existing structure and 

construction of a new seven level apartment with restaurant and internal parking. The lowest level (Level 

00) is designed with a FFL at R.L. 1380.60 and therefore requires an excavation of up to a maximum 8.0m 

depth to achieve an BEL of approximately R.L. 1380.00 at the south-east corner. 

The natural ground surface fall to the south-west results in the excavation reducing to nil at the north-west 

corner of Level 00. 
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Both Level 00 and Level 1 have a similar footprint and are located approximately 2.90m from the western 

property boundary (No. 98 ‘Sashas’), approximately 7.00m from the southern boundary to Diggings 

Terrace, >2.10m from the northern boundary and 7.00m from the eastern property boundary (No. 5 

‘Candlelight Lodge’). However, Level 1 extends to the east for a gym at its northern end, which extends to 

2.40m off the eastern boundary, with maximum excavation up to 3.00m depth.

Level 2 occupies a larger footprint and includes a driveway access that extends along part of the western 

side boundary. The excavation for this level is up to 3.50m depth at the south-east corner, reducing to nil 

across the entire north-western two-thirds of the development due to the hill slope. The excavation is 4.73m 

to 6.50m from the southern Diggings Terrace boundary, 2.60m from the eastern boundary and 4.14m from 

the south-east corner boundary. 

Level 3 requires an excavation of up to 1.5m depth at the south-east corner only with all other levels/areas

located above ground surface levels and requiring no bulk excavation. 

The proposed design will involve a BEL of ≤1.0m depth greater than the approved design. The approved 

design showed an undetailed excavation support system located adjacent to developments external walls. 

However, due to the now proposed staged and independent excavation support system, the excavation will 

be of increased depth due to the need to excavate further south at Level 00, Level 1 and Level 2 to allow 

creation of a cavity into which the new development can be constructed. 

The proposed lower level (Level 00) is located a similar distance off the east boundary (approx. 7.0m) as 

the approved design and a similar distance off the west boundary (approx. 3.0m). The approved design has 

a setback from the south boundary of 6.3m however the new design will involve a bulk excavation within 

proximity (<1.0m) of the south boundary.

The proposed second level (Level 1) will be located slightly closer to the east boundary and slightly further 

from the west boundary than the approved design (Level 2). The approved design has a setback from the 

south boundary of 6.3m however the new design will involve a bulk excavation within proximity (<1.0m) 

of the south boundary.

Similarly, the proposed third level (Level 2) will also be located slightly closer to the east boundary and 

slightly further from the west boundary than the approved design (Level 3). All other levels of both designs 

were essentially above ground surface levels and required no bulk excavation.
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From a geotechnical perspective, the proposed works are very similar to approved and do not create any 

new or increased challenges provided the works are undertaken by a locally experienced contractor with 

geotechnical assessment and inspection as per the recommendations of this report. 

The site is a rectangular shaped block located on the low north side of Diggings Terrace within moderately 

north-west dipping topography close to the base of the Thredbo Village hill slope. It contains a four level 

lodge and restaurant of masonry and timber construction on the front southern half with open grassed land 

including several low retaining walls on the northern side. The southern side of the lower level appears

partly excavated into the hill slope whilst the rear northern side is raised up to 1.50m above ground at the 

north-west corner. The lower level appears supported on fill soils retained by a mortared rock retaining wall

that appears to form part of the buildings footing system.

The site falls from an approximate high of R.L. 1392.0 in the south-east corner to a low of approximately 

R.L. 1379.5 in the north-west corner. The site has a stepped front south boundary of 26.295m and side 

west boundary of 27.88m in length, as referenced from the provided survey plan.

An aerial photograph of the site and its surrounds is provided below, as sourced from NSW Government 

Six Map spatial data, as Photograph 1.

Photograph: 1 – site and surrounding properties
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A field investigation was undertaken by Coffey Geotechnics in June 2000 and comprised the drilling of two 

boreholes up to 4.40m depth at the front southern side of the existing lodge building. Another investigation 

was undertaken in June 2003 and comprised extension of the previous Borehole 1 to a total of 11.40m 

depth along with installation of a groundwater monitoring well/piezometer and measurement of water 

levels. A geological model/section showing identified geological conditions, as prepared by Coffey 

Geotechnics, with the DA proposed excavation outline is supplied in Appendix: 2.

A walk over inspection of the site and inspection of adjacent properties was undertaken by a Principal 

Engineering Geologist from Crozier Geotechnical Consultants on the 21st May 2019.

Inspections were also undertaken by the Principal Engineering Geologist during excavation and 

construction works in 2017 to 2019 for the nearby Mittabah Lodge, located approximately 50m to the 

south-east at No. 716 Bobuck Lane. 

The existing ‘Black Bear Inn’ building is at least 50 years of age and is formed of masonry and timber 

construction that appears supported off mortared rock footing walls at shallow depth around the perimeter. 

This footing wall increases to approximately 1.50m in height at the north-west corner of the building. An 

opening within the footing wall, created for previous service line repairs on the northern side, indicates that 

the sub-floor area of the building is in part underlain by fill soils placed to form a level pad for construction

that is retained by the rock footing walls. The existing building shows deterioration due to age and some 

minor cracking at the front southern side due to what is understood to be infill/repair of a concrete tank, and 

the western side due to footing settlement, however there are no indications of significant slope movement. 

The neighbouring property to the east No. 5 ‘Candelight Lodge’ contains a three level masonry and timber 

development on the front half of the block located within approximately 1.0m off the eastern boundary of 

the site. A concrete driveway provides access to the south-west corner of this property at lower floor level, 

past the south-east corner of the site. This driveway is retained along the boundary by an approximately 

1.5m high sloped rock retaining wall, see Photograph: 2. The building structure appears of similar age to 

the existing ‘Black Bear Inn’ building and appears formed above ground surface levels. There were no 

indications on external walls of any foundation/footing movement adjacent to the site. 
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The neighbouring property to the west (No. 98 ‘Sashas’) contains a three level masonry development 

located 1.5m to 2.0m from the western boundary of the site. The building structure appears of similar age to 

the existing ‘Black Bear Inn’ building and appears formed above ground surface levels. There were no 

indications on external walls of any foundation/footing movement adjacent to the site.

Diggings Terrace is a bitumen paved road with moderate west dip and no kerb or gutter formed adjacent to 

the site or adjacent properties. Inspection of the road pavement did not identify any signs of excess 

cracking or deformation to indicate slope movement.

The neighbouring property upslope (No. 12 Banjo Driveway) is retained above the road pavement of 

Diggings Terrace by a low (<1.0m) rock retaining wall with moderate sloping lawn areas extending up to a 

two storey timber lodge building supported on its northern side above ground surface by a mortared rock 

footing wall. There were no indications on external walls of any foundation/footing movement adjacent to 

the site.
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The site investigations and inspections identified no signs of recent landslip instability within the site or 

adjacent properties with no indications of excess surface stormwater flow or groundwater seepage 

identified.

The borehole drilled by Coffey Geotechnics, along with the inspection results from the Mittabah 

excavation, indicate that granular fill soils may extend up to 1.50m depth on this site, where previous 

development has occurred, and overlie silty sand with trace of gravel that grades to weathered granodiorite

around 2.50m depth. The granodiorite will be encountered as medium to high strength boulders/core stones 

of variable sizes surrounded by extremely weathered material. The concentration of hard core stones is 

expected to increase with depth resulting in dominantly medium to high strength rock below approximately 

5.0m at all locations across the site, however it may also be highly variable. 

A standing groundwater table was interpreted by Coffey at 9.77m depth based on the piezometer installed 

within BH 1 and other instruments they indicate were installed within the local area. This places the 

interpreted water table at R.L. 1380.3 within Diggings Terrace and at approximately R.L. 1285.0 at the rear 

north boundary of the site. During the construction of the Mittabah Apartments a moderate (estimated 

10L/min) level of groundwater seepage was encountered in the base of the excavation, below 

approximately 7.0m depth. However, this seepage was isolated to one portion of the excavation only with 

all other areas above and to 8.50m depth encountering no seepage flow. The proposed excavation is 

therefore likely to encounter moderate levels of seepage in the lower portions however it is not expected 

intersect a standing groundwater table.

An engineered hydraulic system including stormwater management could be designed based on the 

estimated water ingress level from the Mittabah excavation in combination with measured rates 

encountered in that installed system to manage and capture groundwater within the site. The design for the 

site can then be modified based on actual groundwater seepage rates encountered during the excavation 

works within the site. As groundwater seepage location and depth was identified as being highly variable 

within the Mittabah excavation it is considered that further investigation prior to development will be of 

limited accuracy and use. 

The proposed development involves an excavation of significant depth (up to 10.0m) however a similar 

excavation was recently completed in an adjacent property without inducing landslip instability or creating 

detrimental impact to adjacent properties/structures. 
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The excavation for the Mittabah development was undertaken as a staged excavation and support 

(reinforced shotcrete and anchors) system without incident. This system involved 1.50 to 2.0m depth cut 

intervals supported by an anchored shotcrete wall prior to the next phase of excavation. It dealt with the 

seepage inflow via installation of sub-horizontal drainage pipes in the lower portion of the excavation and a 

similar system could be implemented during the site works from near the excavation base.

The excavation at the site is proposed to be undertaken via the installation of a soldier pile support wall 

with shotcrete infill panels that will utilise an arching stress support system and bracing within the 

excavation via a second piled support wall and side boundary pile walls. This will involve piles being 

installed prior to excavation thus the excavation will be supported at all times and will not be left in an

unsupported state due to weather or seasonal interruptions/delays. 

The high strength of core stones within the bedrock must be considered when selecting the piling 

equipment as these may prove difficult and costly to drill through to achieve the required 

embedment/foundation depths. Similarly, the potential for significant seepage inflow/water table in the 

base of the soldier piles is expected to require a CFA or cased system to ensure foundation integrity is 

maintained in the pile bases.

The proposed changes to the original design do not significantly alter the geotechnical aspects of the 

proposed development or the site from those on which the original report were based. As such, the 

proposed works are considered suitable for the site and may be completed with negligible impact to 

existing nearby structures within the site or neighbouring properties provided the recommendations of this 

and future reports are implemented in the design and construction phases.

Based on the investigation/inspections we have identified the following credible geological/geotechnical 

landslip hazard which needs to be considered in relation to the proposed works. The hazard is:

A. Landslip (earth slide ≤5m3) of soils/weathered rock from excavation for Level 2

B. Landslip (earth slide 10 - 15m3) of soils/weathered rock from deeper excavation Level 00 to 

Level 2

A qualitative assessment of risk to life and property related to these hazards is presented in Table: A and B, 

Appendix: 3, and is based on methods outlined in Appendix: C of the Australian Geomechanics Society 

(AGS) Guidelines for Landslide Risk Management 2007. AGS terms and their descriptions are provided in 

Appendix: 4.
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Hazard A was estimated to have a of up to while the 

was considered to be .

Hazard B was estimated to have a of up to while the 

was considered to be .

The hazards were assessed for instability during site works and were considered to be within the 

‘Tolerable’ risk levels of the AGS 2007 guidelines. Provided permanent support systems, including 

engineered footings, are completed then the Likelihood of instability occurring over a design life of 50 

years is further reduced and as such following completion of the development Risk to Life and Risk to 

Property values will continue to remain well within the ‘Tolerable’ criteria. Therefore, the project is 

considered suitable for the site provided the recommendations of this report are implemented.

Design and the construction recommendations are tabulated below: 

Site Classification as per AS2870 – 2011 for new 

footing design

Class ‘A’ for footings into weathered bedrock at 

base of excavation, non-reactive granular soils

Type of Footing Shallow strip/pad at base of excavation potential

requirement for piles or deep pad footing 

excavations to north-west due to ground surface fall 

and excavation reduction 

Sub-grade material and Maximum Allowable 

Bearing Capacity

Weathered, Bedrock: 500kPa*

Site sub-soil classification as per Be – Rock Site

*requires inspection/confirmation by geotechnical engineer/engineering geologist in each and every footing

All new footings must be inspected by an experienced geotechnical professional before concrete or steel 

are placed to verify the bearing capacities and stability. This is mandatory to allow them to be ‘certified’ at 

the end of the project.
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Depth of Excavation Level 2 excavation up to 3.50m depth 

Level 00 – 1 – 2 excavation up to 8.0m depth.

Type of Material to be Excavated Granular Fill to ≤1.50m depth

Silty sand with gravel to ≤ 2.50m depth

ELS bedrock with HS core stones to base of excavation

Guidelines for un-surcharged batter slopes for general information are tabulated below:

Recommended Safe Batter Slope (H:V)

Material Short Term/Temporary Long Term/Permanent

Fill and granular soils 1.5:1 2:1

ELS with HS* 0.5:1.0 1.5:1

: 
*The ELS bedrock with HS core stones may be excavated at sub-vertical batter slopes with short term 

stability where by seepage is not encountered, however the stability for small scale (<2m³) failures in this 

situation cannot be guaranteed.

Seepage through the soils and weathered bedrock is expected, mainly in the lower portions of the 

excavation, and will reduce the stability of batter slopes. This may invoke the need to implement additional

(temporary) support measures. Where the recommended safe batter slopes are not implemented the stability 

of any excavation cannot be guaranteed until the installation of permanent support measures. This should 

also be considered with respect to safe working conditions. 

Geotechnical inspection of batters and excavation faces prior to support installation will be required at 

regular intervals to assess their stability and site conditions, especially for permanent batters.

Equipment for Excavation Soils and ELS Excavator with Bucket

VLS bedrock Bucket and ripper

LS – HS Rock hammer 

ELS – extremely low strength, VLS – very low strength, LS – low strength, MS – medium strength

Recommended Vibration Limits

(Maximum Peak Particle Velocity (PPV))

5mm/s for all structures 

Vibration Assessment Required Only if large (>250kg) rock excavation equipment required 

within 5.0m lateral/vertical distance of any building 

footings

Full time vibration Monitoring Required Unlikely

Geotechnical Inspection Requirement Yes, as per Section 4.4 

Dilapidation Surveys Requirement Recommended on building structures or part thereof within 

8m of excavation perimeter
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Water ingress into exposed excavations can result in erosion and stability concerns in both soils and

weathered bedrock. Drainage measures will need to be in place during excavation works to divert any 

surface flow away from the excavation crest and any batter slope, whilst any groundwater seepage must be 

controlled within the excavation and prevented from ponding or saturating slopes/batters.

Required New retaining structures are be required as part of the proposed development to support 

the excavation perimeters.

Types Reinforced bored soldier pile support wall prior to bulk excavation or anchored shotcrete 

wall in stages <2.0m in height. Steel reinforced concrete/concrete block walls post 

excavation, where temporary batters can be maintained. 

All designed to Australian Standards AS4678-2002 Earth Retaining Structures. 

Parameters for calculating pressures (unsurcharged) acting on retaining walls for the materials likely to be 

encountered:

Active (Ka) At Rest (K0)

Soils 18 ' = 30° 0.40 0.55 N/A

ELS bedrock with HS 

corestones
23 ' = 38° 0.25 0.30 200 kPa

: 

In suggesting these parameters it is assumed that the retaining walls will be fully drained with suitable 

subsoil drains provided at the rear of the walls to release seepage. If this is not done, then the walls should 

be designed to support hydrostatic pressures in addition to pressures due to the soil/backfill. It is suggested 

that back fill for retaining walls be free-draining granular material (preferably not recycled concrete) which 

is only lightly compacted in order to minimize horizontal stresses. Weathered bedrock from the site is 

considered suitable.

Retaining structures near site boundaries or existing structures should be designed with the use of at rest 

(K0) earth pressure coefficients to reduce the risk of movement in the excavation support and resulting 

surface movement in adjoining areas. Backfilled retaining walls within the site, away from site boundaries 

or existing structures, that may deflect can utilize active earth pressure coefficients (Ka).

It is considered that a triangular pressure distribution will exist for the excavation support however where 

negligible lateral deflection is maintained in the upper portions of a staged/anchored retention system then 

rectangular distribution (6H) is expected in at least the short term.
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A survey monitoring program should be implemented for the excavation support wall with survey points 

installed by a registered surveyor prior to any bulk excavation and then re-measured at 3.0m depth intervals 

of excavation or at maximum 4 week intervals during any delay period to confirm that deflections remain 

within expected/modelled levels. Data from the surveying should be made available to the geotechnical and 

structural engineers for assessment upon collection.

For anchors drilled into weathered bedrock to approximately 5.0m depth below surface a grout/rock bond 

stress of 100kPa is considered suitable, however below 5.0m depth the concentration of MS – HS rock is 

expected to increase therefore a grout/rock bond stress of 200kPa is considered suitable in this material

provided inspection during anchor installation confirms this condition. 

However, anchors should be stress tested to the relevant standards and it is recommended that a minimum 

of 3 anchors be tested to failure within the full height of the excavation to allow assessment of grout/rock 

adhesion values. 

Groundwater Table or Seepage identified in 

Investigation

Yes, ground water estimated at 9.77m depth below surface 

within Diggings Terrace

Excavation likely to intersect Water Table No

Seepage Moderate in deeper levels (10L/min), within potential

isolated zones

Site Location and Topography Moderate sloping topography, low north side of road

Impact of development on local hydrogeology Negligible following installation of retention and 

hydraulic system

Onsite Stormwater Disposal Not suitable. 

: 

The excavation faces are expected to encounter some seepage especially at depth within isolated zones, 

therefore a system should be installed at the base of excavation cuts to below floor slab levels to reduce the 

risk of resulting dampness issues. Trenches, as well as all new building gutters, down pipes and stormwater 

intercept trenches should be connected to a stormwater system designed by a Hydraulic Engineer which 

discharges to the Council’s stormwater system off site. 
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To allow certification as part of construction, building and post-construction activity for this project, it will 

be necessary for Crozier Geotechnical Consultants to:

1. Review, including 3D analysis of deflection of support system, and approval of the structural 

design drawings for compliance with the recommendations of this report with signing of Form 

2 prior to Construction Certificate.

2. Inspection of bored excavation soldier piles during installation

3. Inspection of initial excavation works and any soil nail installation and testing results for 

upper row, where anchored system is proposed

4. Review of survey monitoring points for confirmation of deflection expectations and 

allowance for installation of additional support/stiffening systems if required

5. Inspection of benching and site/temporary batter stability where proposed across site

6. Inspect site conditions where any variability to the expected sub-surface conditions is 

identified during excavation

7. Inspection of lower levels of excavation (including any anchor installation and testing results)

8. Inspection of completed excavation and support systems and seepage control measures

9. Inspect all footings to confirm compliance to design assumptions with respect to allowable 

bearing pressure and stability prior to the placement of steel or concrete.

10. Inspection of completed works including all retention and groundwater/stormwater control 

systems for provision of Form 3 including maintenance and inspection program for

Occupation Certificate.

The client and builder should make themselves familiar with the requirements spelled out in this report for 

inspections during the construction phase.  Crozier Geotechnical Consultants cannot provide certification

(Form 3) for the Occupation Certificate if it has not been called to site to undertake the required reviews 

and inspections. 

A maintenance program for the life of the development will need to be determined as part of the excavation 

support/detailed development design prior to the Construction Certificate application and will need to 

applied to ensure risk levels are as per the estimations of this report. A preliminary program is provided as 

Table: C within Appendix: 3 of this report.
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The site inspection and investigations did not identify any signs of previous or impending landslip 

instability or significant geotechnical hazards within the site or adjacent properties.

The proposed works generally involve an excavation that will be to a similar Base Excavation Level (BEL) 

and will be located a similar distance to the east and west side boundaries as those approved in the original 

DA. However, the proposed works involve an excavation that will extend further south and therefore be up

to 10.0m depth due to the installation of a support system that can be constructed prior to and during 

excavation to ensure stability is maintained at all times, even where delays occur and will be independent to 

the proposed development.  

A temporary groundwater/stormwater management system should be designed based on expected levels 

encountered in previous local site works and  this system can then be modified as required based on actual 

site conditions encountered during excavation to remove groundwater and ensure no detrimental impacts. 

Whilst subject to prevailing conditions and actual inflow rates such a system will be expected to require 

collection and storage with infiltration/treatment and pumping to removal at an approved discharge point.  

An assessment of the risk posed by the proposed excavation indicates that the works can be undertaken 

within ‘Tolerable’ risk levels and that through the implementation of the recommendations of this report 

and a suitable excavation support system the risk levels will further reduce. Therefor e the site is considered 

suitable for the proposed development works. 

Form 1 of the NSW Government – Planning and Development, Geotechnical Policy, Kosciusko Alpine 

Resorts is attached with this report. 

Prepared By:

Troy Crozier

Principal 

MAIG, RPGeo – Geotechnical and Engineering

Registration No.: 10197
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NOTES RELATING TO THIS REPORT 
 
Introduction  
 

Description and classification Methods 

Soil Classification                            Particle Size 
  

                  Undrained 
  Classification    Shear Strength kPa 
      

       SPT                    CPT 
 Relative Density                 Cone Value    
           (blows/300mm)                (Q  MPa) 
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Sampling

Drilling Methods 

Test Pits

Large Diameter Auger (eg. Pengo)

 
Continuous Sample Drilling 

Continuous Spiral Flight Augers 

Non-core Rotary Drilling

Rotary Mud Drilling

Continuous Core Drilling

 
Standard Penetration Tests 
 



 

 3

Cone Penetrometer Testing and Interpretation 

 
 
Dynamic Penetrometers



 

 4

Laboratory Testing 

Borehole Logs 
 

 
Ground Water 

Engineering Reports 
  



 

 5

. 

Site Anomalies 

 
Reproduction of Information for Contractual Purposes 
 

 
 
Site Inspection 
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Landslip (earth slide 
<5m³) from soils 
from Level 2 
excavation 

No indications of excess creep 
movement, surface erosion or 
groundwater seepage in area at 
present. Soils and weathered 
rock expected for full height of 
excavation which is max. 3.50m 
depth, significant seepage 
unlikely

a) Person on road,  pedestrian 1hrs/day 
avge.                                                                             
b) Person in bedroom 10hr/day avge.                                                                 
c) Person in vehicle 0.5hrs/day avge.                                                                

a) 1 person                     
b) 2 persons                            
c) 2 persons

a) Unlikely to not evacuate                             
b) Likely to not evacuate                                 
c) Likely to not evacuate                                   

a) Person on road, not buried                                                           
b) Person in building, damage only                                                   
c) Person in vehicle, not buried                                                         

a) Diggings Terrace 0.0001 0.01 0.20 0.0417 1 0.25 0.20

b) Candelight Lodge building 0.0001 0.25 0.10 0.4167 2 0.75 0.05

c) Candlelight Lodge - driveway 0.0001 0.25 0.50 0.0208 2 0.75 0.10

Landslip (earth/debris 

slide 10 - 15m³)
within deep  Level 00 
- Level 1 - Level 2 
excavation

No indications of excess creep 
movement. Soils and weathered 
rock expected for full height of 
excavation of up to 8.0m, 
groundwater seepage likely in 
lower portions, full height of 
excavation not unsupported at 
any time

a) Person on road,  pedestrian 1hrs/day 
avge.                                                                             
b) Person in bedroom 10hr/day avge.                                                                 
c) Person in vehicle 0.5hrs/day avge.                                               
d) Person in bedroom 10hr/day avge                                                            

a) 1 person                     
b) 2 persons                            
c) 2 persons                              
d) 2 persons

a) Unlikely to not evacuate                             
b) Likely to not evacuate                                 
c) Likely to not evacuate                                            
d) Likely to not evacuate                                

a) Person on road, buried                                                           
b) Person in building, damage only                                                   
c) Person in vehicle, buried                                                     
d) Person in building, damage, 
unlikely buried                                                  

a) Diggings Terrace 0.0001 0.50 0.50 0.0417 1 0.25 1.00

b) Candelight Lodge building 0.0001 0.25 0.10 0.4167 2 0.75 0.10

c) Candlelight Lodge - driveway 0.0001 0.50 0.50 0.0208 2 0.75 1.00

d) Sashas Building 0.0001 0.50 0.75 0.4167 2 0.75 0.25

* hazards considered for excavation, prior to completion of staged support system (i.e. staged anchor and shotcrete). Soldier pile support prior to excavation reduces Likelihood further

* staged excavation and support system expected to involve excavations of up to 3.0m depth that are unsupported for up to 7 days at any one time

* assessment is for scale of landslip stated, smaller landslips may have higher Likelihood but will not impact adjacent boundaries or neighbouring structures

* Spatial Impact  - Probaility of Impact refers to slide impacting structure/area expressed as a % (i.e. 1.00 = 100% probability of slide impacting area if slide occurs). 

Impacted refers to expected % of area/structure damaged if slide impacts (i.e. small, slow earth slide will damage small portion of structure such as one bedroom (say 5%), where as large boulder roll may damage/destroy >50%) 

* neighbouring buidlings considered for impact of slide to bedroom unless specified, due to high occupancy and lower potential for evacuation.

* considered for person most at risk, where multiple people occupy area then increased risk levels assessed against ALARP criteria

* for excavation induced landslip then considered for adjacent premises/buildings founded off shallow footings, unless indicated 

* evacuation scale from Almost Certain to not evacuate (1.0), Likely  (0.75), Possible (0.5), Unlikely (0.25), Rare to not evacuate (0.01).  Based on likelihood of person knowing of landslide and completely evacuating area prior to landslide impact.

* vulnerability assessed using Appendix F - AGS Practice Note Guidelines for Landslide Risk Management 2007

a) Bulk excavation located 6.50m from boundary, rare 
impact, may impact 20% of road at worst                                                                                                     
b) Building located 3.60m from 3.5m deep 
excavation, unlikely impact, impact <10% at worst                                                                                                                                              
c) Driveway located 4.1m from 3.50m deep 
excavation, unlikely impact, may impact 50% of 
driveway                                                                                                             

a) Bulk excavation located 6.50m from 
boundary, possible impact, may impact 50% of 
road at worst                                                                                   
b) Building located 8.50m from 8.0m deep 
excavation, unlikely impact, impact part of 1 
bedroom                                                                                                                                  
c) Driveway located 6.0m from 8.0m deep 
excavation, possible impact, may impact 50% of 
driveway                                                              
d) Building located 4.2m from 6.0m deep 
excavation, possible impact, impact most of 1 
bedroom



Landslip (earth slide 
<5m³) from soils from 
Level 2 excavation 

a) Diggings Terrace

Rare

The event is conceivable but 
only under exceptional 
circumstances over the 

design life.

Minor

Limited Damage to part of 
structure or site requires some 
stabilisation or INSIGNIFICANT 

damage to neighbouring 
properties.

Very Low

b) Candelight Lodge building

Rare

The event is conceivable but 
only under exceptional 
circumstances over the 

design life.

Minor

Limited Damage to part of 
structure or site requires some 
stabilisation or INSIGNIFICANT 

damage to neighbouring 
properties.

Very Low

c) Candlelight Lodge - driveway

Rare

The event is conceivable but 
only under exceptional 
circumstances over the 

design life.

Minor

Limited Damage to part of 
structure or site requires some 
stabilisation or INSIGNIFICANT 

damage to neighbouring 
properties.

Very Low

Landslip (earth/debris 
slide 10 - 15m³) within 
deep  Level 00 - Level 1 - 
Level 2 excavation

a) Diggings Terrace

Unlikely
The event might occur under 
very adverse circumstances 

over the design life.
Minor

Limited Damage to part of 
structure or site requires some 
stabilisation or INSIGNIFICANT 

damage to neighbouring 
properties.

Low

b) Candelight Lodge building

Unlikely
The event might occur under 
very adverse circumstances 

over the design life.
Minor

Limited Damage to part of 
structure or site requires some 
stabilisation or INSIGNIFICANT 

damage to neighbouring 
properties.

Low

c) Candlelight Lodge - driveway

Unlikely
The event might occur under 
very adverse circumstances 

over the design life.
Minor

Limited Damage to part of 
structure or site requires some 
stabilisation or INSIGNIFICANT 

damage to neighbouring 
properties.

Low

d) Sashas Building

Unlikely
The event might occur under 
very adverse circumstances 

over the design life.
Medium

Moderate damage to some of 
structure or significant part of 
site, requires large stabilising 
works or MINOR damage to 

neighbouring property.

Low

* hazards considered for unsupported excavation, prior to installation of support system (i.e. staged excavation and support system). Soldier pile support prior to excavation reduces Likelihood further

* qualitative expression of likelihood incorporates both frequency analysis estimate and spatial impact probability estimate as per AGS guidelines.

* qualitative measures of consequences to property assessed per Appendix C in AGS Guidelines for Landslide Risk Management.

* Indicative cost of damage expressed as cost of site development with respect to consequence values: Catastrophic : 200%, Major: 60%, Medium: 20%, Minor: 5%, Insignificant: 0.5%.



 Structure  Maintenance/ Inspection Item  Frequency

 Stormwater drains.  Owner to inspect to ensure that the open drains,
 and pipes are free of debris & sediment 
 build-up. Clear surface grates and litter.

 Owner to check and flush retaining wall drainage 
 pipes/systems

 Retaining Walls.  Owner to inspect walls for deveation from  Every two years or
 or remedial measures  as constructed condition and repair/replace.  following major rainfall

 event.

 Large Trees on or  Arborist to check condition of trees and  Every five years
 adjacent to site  remove as required. Where tree within  

 steep slopes (>18°) or adjacent to structures 
 requires geotechincal inspection prior to removal

 Slope Stability  Geotechnical Engineering Consultant  Five years after 
 to check on site stability and maintenance records  construction is 

 completed.

Recommended Maintenance and Inspection Program

Every 7 years or where 
dampness/moisture issues 

 Every year during spring thaw or 
following each major rainfall  event.

CROZIER - Geotechnical Consultants
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APPENDIX C – FORM 1 DECLARATION & CERTIFICATION 

  



4'1. 
NSW 
GOVERNMENT 

Fair 
Trading 

This form relates to obligations under the 

Design and Building Practitioners Act 2020 

and supporting Regulation 

Design Compliance Declaration

single regulated design 

Instructions for completing this form 

You must complete all Parts of this form. 
This form is for a single regulated design and cannot be used to declare multiple regulated designs. 
Where this form requires you to summarise information on which you intend to rely to support your 
answer, you must describe that information in sufficient detail for the Secretary to fully understand the 
basis of your answer. 
Where this form indicates that material must be attached to the form, you must number each attachment 
sequentially and identify the number of that attachment in the relevant answer. 
The drawing title, number and variation should correspond with the detail in the title block for the design 
to which this declaration relates. 

Part 1. Details 

For registered body corporates, give full names of the registered individuals and the corporation on behalf 
of which the declaration is made. 
Design Practitioner name 
I Mark Anthony Green 

Registration number of Design Practitioner signing 
IDBP-003474 

ABN/ACN 
!Alliance Geotechnical - 62106885214

Email address
lmark@allgeo.com.au

Drawing title Drawing number 

Body corporate name (if applicable) 
In/a 

Registration number of body corporate (if applicable) 
In/a 

Phone 
11800288188 

Variation number 
IGeotechnical Investigation Report !Report number - 13526-GR-1-1

1 of 3 





Mark Anthony 
Green

Digitally signed by Mark 
Anthony Green 
Date: 2023.08.29 
15:48:45 +10'00'

N/A - we are providing the specialist advice for incorporation into the development design by others, as our report 
13526-GR-1-1. The structural drawings by PMI Engineering re S02-A(3), S10(6), S10a(7), S10b(8), S10c(8), S10d(6), 
S10e(5), and S10f(6) all dated 27/09/2022, have been used as specialist advice and were reviewed to confirm they 
have taken on board the recommendations of the report. See attached report.
This declaration is for a report, not a regulated design.
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HIDALI PTY LTD 

11 Fitzroy St, Forrest 

ACT 2603 

Attention: Mr John Fielding 

 

Project:   Black Bear Inn 

Site Location:   30 Diggings Terrace, Thredbo NSW 

Reference:   13526-GR-6-1 

Report Date:   4 May 2022 

 

Re: Geotechnical Response to Point 1D of the Project SEE & Points 5B & 5C of the 

Public Enquiry Document:   

    -Temporary Ground Anchors- 

1 Introduction 

Alliance Geotechnical Pty Ltd (Alliance) was engaged by Hadali Pty Ltd (the client) to provide a brief 

geotechnical statement in response to the Request for Information (RFI) from NSW Department of Planning 

and Environment in relation to development application (DA) no. 22/4825. 

2 Supplied Documents 

To assist in background to the project, Alliance was supplied with the following documents: 

• Letter from NSW Department of Planning and Environment, ref EF22/4825 from Daniel James. 

“Request for additional information” re DA No: 22/4825 (PAN-204581) 

• Latest Structural drawings from PMI Engineers, ref PMI-2021-053, 

▪ S02 – A rev 1 dated 29/11/21 

▪ S10 rev 5 – dated 28/2/22 

▪ S10a rev 5 – dated 29/4/22 

▪ S10b rev 6 – dated 29/4/22 

▪ S10c rev 5 – dated 29/4/22 

▪ S10d rev 3 – dated 29/4/22 

▪ S10e rev 3 – dated 29/4/22 

▪ S10f rev 3 – dated 29/4/22 

3 Temporary Ground Anchors 

To assist in an understanding of the potential impacts of the temporary ground anchors (aka. temporary rock 

anchors) to accompany the Statement of Environmental Effects (SEE) (ref Point 1D of the SEE and Points 5B 

& 5C of the Public Enquiry response) we would like to address this in two parts considering the temporary 

condition and permanent condition cases.  

3.1 Temporary Case 

Temporary ground anchors are proposed as part of this referenced DA application. The anchors are formed 

of steel bars encased in cast insitu cementitious grout within cored angled boreholes. The method of 
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installation only produces low levels of vibration and hence imparts very low engineering impact on adjacent 

structures or road infrastructure (this is managed by vibration monitoring with geophones should the adjacent 

structures be considered to be vulnerable). Ground anchors have a low environmental impact.  

The risks of installation may include  

- the striking of buried services (controlled and managed by reference to Dial Before You Dig searches 
and scanning of the ground by a registered services locator and direct observation by potholing if 
required). 

- Collapse of bores – for this site the ground conditions consist of competent decomposed granite 
derived soils and weathered granite bedrock that is sufficiently cohesive to stand open with risk of 
collapse.  

- Once the grout has set, the anchor is nominally stressed to take up the load, hence reducing the risk 
of lateral deflection of the shoring wall as further excavation proceeds. Internal propping conversely 
requires the shoring wall to move for it to take up load, so ground anchors are considered to be a 
better solution with a lower level of impact on adjacent structures and roads.  

- As these are temporary anchors, the risk of creep movement (longitudinal extension of the anchor or 
grout interface) is of very low impact.  

3.2 Permanent Case 

Once the shoring system is complete, the internal substructure and the superstructure can then be constructed 

and completed. On completion, the temporary ground anchors are de-stress by loosening off of the head bolts 

and removing the face plates. The remaining inert bars remain in the ground. These cause no long-term impact. 

If they corrode (which away from the face is unlikely due to the lack of oxygen) there is no risk of voids as the 

corrosion products are of higher volume than the original steel.  

 

For the interim case, where temporary anchors are left for a longer period due to delays in the construction, 

there is a slightly increased risk of creep movement. We have put in place ground deflection monitoring (line 

and level of survey stations with precise levelling) to check from any movement. We consider this to be of very 

low risk but have addressed it all the same.  

 

The permanent structures of the building provided long term support to the ground again with a very low impact 

on the adjacent structures and roads.  

4 Requirement for Temporary Ground Anchors and Conclusion 

Temporary ground anchors are widely used in the construction industry and are designed and built by 

competent contractors. Their use is considered to be best practice and ensures the stability of the ground 

during the temporary excavation of basements and the like.  

• Internal propping is not preferred due to the increase in risk of shoring wall movement for the internal 

propping to take up loads. This additional movement may result in an increased risk of foundation 

settlement in the surrounding properties,  

• Internal propping presents an increased operational and safety risks to workers, the shoring wall itself, 

and surrounding properties, due to a reduce working space within the site footprint caused by large 

internal propping members, and 

• Temporary ground anchors distribute the loading of the shoring wall to (more) various locations. 

Counter wise, internal propping predominantly relies on single span beams and fixing points. 

Temporary ground anchors reduce the operational risk of a catastrophic machine strike and shoring 

wall failure. 



 

  Report No.: 13526-GR-6-1 

 
 

   

Geotechnical & Environmental Solutions  3 
 

• Removal of the internal temporary propping is significantly more difficult once the basement is 

complete. This is not the case with ground anchors.  

 

It is considered that the necessity of the Temporary Ground Anchor requirement is in response to prevailing 

site conditions, risk reduction in design and site operations, and best outcomes for site safety. 

 

We also note that (for the record, for the works completed to date); 

• Preconstruction condition survey reports have been completed on all surrounding properties and the 

public domain, 

• Dial Before You Dig applications / records were sought, 

• Thredbo Service Mapping were sought, 

• Onsite Services Assets Locating was completed, 

• Vibration monitoring was installed during the process of installing the anchors (and excavation), and 

• Ground deflection monitoring is installed 

 

These records can be provided upon request from the builder. 

 

 

 

Regards      

 
Mark Green 

BSc(Hons) CPEng MIEAus NER RPEQ 

APEC IntPE(Aus) CGeol FGS JP 

NSW Reg PE/DP (geo) 

Principal Geotechnical Engineer 
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