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7th December 2022 

 
 
Parish of St Killian’s Bendigo     C+S Consult Group Reference No.: CS22136 
Attention: Michelle Verbeek 
C/- C+M Build Group 
Attention: Matthew House  
C/-mathew@cmbuildgroup.com.au 

 
 

 
 
Attention:  Michelle Verbeek 
 
 
Dear Michelle,   
ENGINEER’S REPORT ON DAMAGE TO WHITE HOUSE BUILDING, ST KILLIAN’S PARISH 
161 MCCRAE ST STREET, BENDIGO, VIC, 3550 
 
Introduction: 

 
1 C+S Consult Group have been engaged by St Killian’s Parish Bendigo, C/- C+M Build Group Bendigo, to 

provide consulting engineering expertise in relation to property damage at the above address.  

2 Refer to Engineering Report request from St Killian’s Parish Bendigo (Michelle Verbeek) to C+S Consult 
Group Pty Ltd dated 27th September 2022. 

3 Site inspections at the above address were completed by Ashley Sim of C+S Consult Group on the 22nd 
November, 23rd November and 25th November 2022. Leigh Crapper of C+S Consult Group also inspected 
the site on the 23rd November 2022.  

A representative from St Killian’s Parish, Michelle Verbeek, was present for the site inspections carried out 
on the 22nd and 23rd November.  

 
Instructions: 

 
4 As per St Killian’s Parish Bendigo verbal instruction of the 22nd of November 2022, C+S Consult Group was 

requested to: 

• Carry out an inspection of a sink hole that had opened up beneath the North-East wall of the 
White House Building.  

• Provide engineering advice regarding any required make safe works to the impacted areas 
including:  

o White House Building (subject building);  

o St Killian’s Primary School grounds; and 

o Parish Carpark and other immediate surrounds. 

• Provide engineering advice regarding potential remedial works solutions for permanent repair 
of the impacted building.  
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Preamble: 
 

5 It is understood that St Killian’s Parish Bendigo staff noticed several sink holes (approximately 3No. in total) 
following a period of substantial rainfall occurring in the Bendigo area.  

6 It is understood that 2No. of the sink holes when inspected by St Killian’s Parish Bendigo staff appeared to 
be relative minor and were backfilled with crushed rock and filling material.   

These sink holes were located adjacent to the Southernmost corner of the White House Building (subject 
building). Refer Figure 1 below for photo showing the location of the backfilled sink holes.  

Assessment of the backfilling to these 2No. sink holes was not included in the scope of this Engineer’s 
Report.  

 

Figure 1 – NearMap aerial photograph of the property and garage (dated 22nd July 2022). 
 

7 The remaining sink hole was found to be substantially larger, in both footprint and depth, and had 
undermined the foundations to a section of the North-Eastern wall of the White House Building (subject 
building).  

Refer Figure 2 below for photo of the subject sink hole.  

8 The North-Eastern wall of the White House building forms part of the property boundary shared by St 
Killian’s Parish Bendigo and St Killian’s Primary School.  

9 Following concerns regarding the structural integrity of the impacted wall C+S Consult were requested to 
attend site and carry out an engineering assessment of the walls structural condition.  

10 Following our inspections on the 22nd and 23rd of November, C+S Consult Group recommended immediate 
make safe works be completed to restrict access to the affected area.   

Refer emails to St Killian’s Parish Bendigo (Michelle Verbeek) and C+M Build Group (Mathew House) dated 
22nd and 23rd of November.    
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11 The scope of the inspections and associated engineer’s report is limited to the undermined section of the 
North-Eastern wall of the White house Building only.  

A detailed inspection of the remainder of other areas of the building are excluded from the C+S Consult 
Group scope. 

 

Figure 2 – NearMap aerial photograph of the property and garage (dated 22nd July 2022). 
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Building Description: 
 

12 The White House Building (subject building) is a two-storey mixed use building. 

13 It is understood that the subject building was originally a single storey building estimated to have been 
constructed approximately 120 years ago. 

A second storey was added to the original building approximately 20 years ago.    

14 The typical construction of the subject building is as follows:  

• Roof – Corrugated metal roof sheeting, assumed supported by either timber roof trusses or 
conventional timber roof framing.  

• Ceiling – Plasterboard ceiling assumed fixed to metal ceiling battens fixed to the underside of roof 
trusses or ceiling joists.  

• External walls – Double brick cavity walls to ground floor. Assumed brick veneer or double brick to 
upper floor (to be confirmed).  

• Internal walls – Assumed double and single skin brick walls to ground floor lined with hard plaster 
and timber stud walls lined with plasterboard to upper floor.    

• Footings – Brick spread footing on cemented combination of broken bricks, rubble and cement. 

• Floor – Timber subfloor to ground floor, assumed hardwood timber joists and bearers on either 
timber stumps or brick piers. Timber floor joists (or proprietary timber trusses) to upper floor.   

• Refer photos attached as Appendix A for details; 

15 Some existing defects were noted to the subject building at the time of inspection which generally appeared 
to be historical damage and unrelated to the occurrence of the sink hole to the North-East wall.  

16 The existing structural condition of the building is generally considered consistent with buildings of similar 
age and construction, except for some more notable defect as outlined in the Discussions and Observations 
section of the report.   

17 The site generally has slight falls from the front of the property (McCrae Street) to towards the Bendigo 
Creek to the rear of the property.  

18 Landscaping surrounding the subject building consists of the following: 

• Asphalt pavement to the South-East and South-West sides of the building.  

• Asphalt pavement and sand pit area against the North-East side of the building.  

There is also a poly water tank on a compacted sand bed on ground in immediate proximity to the 
sink hole location.  

Further beyond there are some existing building structures within the grounds of St Killian’s Primary 
School, including: 

o Toilet block; 

o Covered roof structure.   

• The North-Western side of the building is abutted by single storey buildings believed to have 
originally been used as stables. Outside the buildings is asphalt pavement.  

19 There is one medium sized paper bark tree located in close proximity to the North-East wall of the building.  

Given the size and proximity of the tree, it is considered likely that this tree may contribute to abnormal soil 
moisture conditions (drying effects) to some soils beneath the North-East wall of the building.  

20 The subject property is located within an area with known historical gold mining activity.  

21 Such mining activities are unlikely to have consisted of substantial excavations of shafts.  
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Rather, given the close proximity to the Bendigo Creek mining activity to this property was likely limited to 
shallow excavation and sluicing type gold mining.   

22 Such mining activities and the natural geological composition of soils near waterways typically results in a 
soil profile consisting of worked alluvial fill materials.  

Such soils are particularly susceptible to experiencing a loss of shear strength and bearing capacity in 
saturated conditions and are also susceptible to erosion. 

In general, such soils are typically considered as being unsuitable for supporting shallow foundations.  

23 A search of historical mine mapping data from Earth Resources Victoria did not return any known mines of 
significance located within or in immediate proximity to the subject property.  

However, this does not mean that there are no unmapped shafts present on this site.  

Major shafts and mining operations were known to exist nearby namely Hustlers Royal Reserve and Royal 
Hustlers.    

 

 

 
 

Figure 2 – Historical mine mapping data for the subject site shown by area enclosed by red 
rectangle. No known historical mines to this site. 

  (Earth Resources – Geovic Explore Victoria Online mapping data). 
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Observations and Discussion: 
 

24 There has been significant ground subsidence, in the form of a sink hole, in immediate proximity to the 
North-East wall of the building.  

Refer Figures 3 & 4 below for photos of the sink hole.  

 

Figure 3 – Sink hole to North-East wall of building located within St Killian’s Primary School site. 
 

 

Figure 4 – Sink hole to North-East wall of building after hydro excavation. 
 

25 The ground subsidence has resulted in the footings to this area being undermined. 
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26 There is a risk that the structural stability of the substantial brick walls to the North-East and South-East 
walls of the building could be impacted by the footings being undermined.  

27 Some Moderate* stepped cracking was also noted to the North-East wall and South-East wall towards the 
Eastern corner of the building.  

The cracking is likely to have been caused by historical differential foundation movements.  

It appears that this Eastern corner has settled downwards relative to the points away from this corner on 
the North-East and South-East walls.    

* Refer Table C1, Appendix C – Classification of Damage Due to Foundation Movements, AS2870 

28 Significant out-of-plane rotations were also noted to the small blade wall to the Eastern corner along North-
East side of the building.  

Refer Figure 5 below.  

 
Figure 5: Blade wall significantly out-of-plumb. 

 

29 The blade wall was found to be at least 60-70mm out of plumb over a 2400mm long spirit level.  

30 This well exceeds normally accepted tolerance limits for outwards deflection.  

31 Section 12 of AS3700 sets out tolerance requirements for masonry construction, which are tabulated in 
Figure 6 below. Whilst the tolerances are applicable to new construction, this still highlights the structural 
significance of the observed rotations.  
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Figure 6: Table 12.1 of AS3700 -Tolerances in masonry construction. 

 
32 Such lateral displacements place the centroid of the wall outside the middle third of the wall.   

This induces permanent tensile stresses in the wall due to bending caused by eccentric loading.  

Per AS3700, the flexural tensile strength of unreinforced masonry structures shall be taken as zero under 
permanent loading conditions. This suggests that the wall may be at risk of structural failure.  

33 It is our opinion that this wall must be demolished due to the inherent risk of structural collapse. 

34 Following consideration of the above existing conditions, C+S Consult Group recommended that a suitable 
exclusion zone be implemented for the affected area.  

Refer email correspondence to St Killian’s Parish Bendigo on 22nd and 23rd of November.   

35 It was not possible to determine the cause of the sink hole based on visual inspection alone, noting that 
there are many potential causes including but not limited to: 

• Development of a sink hole from erosion of existing soil possibly caused by a plumbing leak.  

• Development of a sink hole from erosion of existing soil possibly due to ground water seepage 
occurring with the significant rainfall received by the area of the past 12 months (particularly the 
past 3 months).   

• Potential collapse of historical mine shafts or associated ventilation shafts.  

• A combination of all the above.  

36 However, several observations were made during the inspection that are considered relevant to potential 
causal affects. 

Such observations are discussed below.   

37 Surface drainage to the carpark area surrounding the building is extremely poor.  

There is a distinct lack of stormwater drainage pits to collect surface runoff into a suitably design inground 
stormwater network or retention system. 

The site is also lacking defined surface grading and drainage such as spoon drains to direct overland flows 
to collection points within a stormwater drainage system. 
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The poor drainage to the area is likely to be significantly contributing to the ongoing subsidence issues 
noted by St Killian’s Parish Bendigo staff during the inspection.  

38 Further, surface drainage to the sandpit area against the North-East wall of the building is also very poor.   

The sand pit constructed against the North-East wall, as shown in Figure 5 below, provides opportunity for 
rainwater to pond and collect in this area eventually seeping into the soil below.   

This will create opportunities for variable moisture contents to develop along the length of the foundations 
to this wall which will cause differential foundation movement.  

This has likely had some contribution to the observed subsidence along the North-East wall.   

 

Figure 5 – Sand pit constructed against North-East wall of building allowing for rainfall to seep 
into soils against building. 

 

39 At the time of inspection, the rainwater tank adjacent the North-East wall, in immediate proximity to the sink 
hole, was found not to be full and the outlet tap at the base of this tank was not fully shut.  

Given the significant amount of recent rainfall received to the Bendigo area it is unusual for this tank not to 
be full which could indicate a potential leak or ongoing discharge that may have contributed to the observed 
ground subsidence.  

40 It is strongly recommended that a plumbing investigation is completed including the following: 

• Stormwater drainage pipes. This should include:  

o Roof drainage, down pipes and associated stormwater collection serving the subject 
building. 

o Roof drainage, down pipes and associated stormwater collection serving the adjacent 
buildings within St Killian’s Primary School buildings (toilet block, covered outdoor learning 
area, school hall and storage buildings). 

o Roof drainage, down pipes and associated stormwater collection serving the surrounding 
parish buildings. 

• Stormwater drainage to the carpark area.  
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• Water supply lines.  

• Rainwater tank and associated plumbing 

• Sewer.  

41 C+S Consult Group request that copies of any plumbing investigation reports be provided to our office for 
review and completeness of the Engineering investigation.  

42 It is also noted that the Bendigo area has recorded rainfalls significantly above average throughout this 
year. 

Such rainfall will have contributed to abnormally high and potentially saturated soil moisture conditions at 
this site and may have impacted the stability of some soils and contributed to the observed damage.  

Further commentary regarding the impact of such high levels of soil moisture content to the soils of this site 
is provided later in this report. 

43 A number of previous geotechnical investigation reports have been completed at and around this site which 
provide a good level of detail regarding existing soil conditions beneath the building.  

44 The following geotechnical reports have been provided to C+S Consult Group at the time of writing:  

• Geotechnical report No. 114090, prepared by AS James, dated 23rd March 2012. 

Prepared for the subject building following historical building damaged from subsidence.  

• Geotechnical report No. 107988, prepared by AS James, dated 16th October 2006.  

Prepared for the adjacent property St Killian’s Primary School.   

• Geotechnical report No. 19C 0989, prepared by GTS, dated 3rd December 2019.  

Prepared for the adjacent property St Killian’s Primary School.  

A copy of each of the geotechnical investigation reports has been provided in the appendices of the report.  

45 The above report dated 23rd March 2012 is considered particularly relevant to this engineering assessment 
with the purpose of the investigation as per the except below:   

• “Visible movement has occurred on the southern corner of the “White House” building at St Killian’s 
Church, McCrae St, Bendigo. Herein, it was required to determine the probable causes of 
movement, together with appropriate remedial action.”   

46 The following causations were provided in the report:  

• “The actual footing of the “White House” structure consists of a continuation of the brickwork which 
terminates at 0.45m below the existing surface level. At the base of the brickwork is a cemented 
combination of broken bricks, rubble, and cement. This rough “blinding” footing is founded in clayey 
silt at a depth of 0.9m below the existing surface level and has become weakened and easily 
broken. Based on the log of the nearby borehole 1, the underlying soil profile changes to silty sand 
from 0.9m.” 

• “The variation in underlying soil profiles between borehole 1 and borehole 2 may cause for 
inconsistent seasonal volume change of the soils over the length of the building.  

The underlying silty clay indicated in borehole 2 from a depth of 0.3m is more susceptible to volume 
change due to seasonal variations in moisture content than the clayey silt and silty sand 
encountered in borehole 1 and footing probe 1.  

This variable profile is typical of the area, especially given the close proximity to the nearby Bendigo 
Creek to the north of the site.”  

47 The following recommendation were also provided with respect to remedial underpinning:  
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• “It is our recommendation that consideration should be given to reconstruction and deepening of 
the rough cemented “blinding footings” which underpin the existing brick footing. It must be 
appreciated, however that if underpinning of isolated problem areas only is undertaken, this in itself 
may lead to cracking of section which are currently in relatively good repair, due to “propping” of 
the affected area.  

This should, however, be minimal if the entire structure is underpinned or a progressive program 
introduced.  

It is recommended that the proposed underpins for the existing structures footings should extend 
to stiff clay or dense silty sand at a minimum depth of 1.8m and such underpins should be designed 
using a maximum bearing pressure of 150kPa.  

It is essential to prevent the ingress of moisture down to the base of the underpins by ensuring that 
the backfill to the front of the underpins comprises clean clay fill compacted in layers not greater 
than 150 millimetres when loose and to a dry density not less than 95% of the maximum dry density 
value determined by the Standard Compaction Test, in accordance with Australian Standard AS 
1289 5.1.1. – 1993, using appropriate compaction equipment.  

During compaction the clay fill material should have a moisture content within the range of 85%-
115% of the optimum moisture content as determined by the Standard Compaction Test in 
accordance with AS 1289 5.1.1. – 1993.  

In order to prevent future cracking of the structure at the transition points it is recommended that 
full height articulation be introduced into the brickwork at all points where the underpinning is 
terminated.  

It is thought that in the refurbishment works adequate detailing and partial demolition may articulate 
the structure to accommodate minor movements.” 

48 It is important to note that the above recommendations make specific mention that it is “essential” to prevent 
the ingress of moisture to the base of footings.  

49 The other geotechnical investigation reports, namely the AS James October 2006 and GTS December 
2019, documented soil profiles with significant depths of fill and worked alluvial material prior to reaching 
suitable founding material.  

Mixed fill depths (with some silt-based soils) between 2.5m – 4.3m were documented by the AS James 
report.  

Up to 3.6m of worked alluvial was also documented by the GTS report.    

50 Such worked alluvial and silty fill materials are particularly susceptible to geotechnical instabilities if 
saturated as the soils experience a loss of shear strength.  

This can result in bearing failures and erosion where there is flowing ground water or continual seepage.  

51 Because of this, such soils are generally considered to be unsuitable founding material for building 
foundations.  

52 Given the highly variable soil profiles that exist for sites close to the Bendigo Creek it is possible that some 
of the subject building’s footings may be founded in such material.  

53 Based on the above, it is considered that the sinkhole is most likely not the result of a collapsed mineshaft. 

54 Following the March 2012 AS James report a technical memorandum was prepared by Osborne Consulting 
Group in relation to possible underpinning solutions.  

Refer technical memorandum reference number SD11-09039, dated 20th April 2012, attached within the 
appendices of the report.   
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55 The technical memorandum explores possible alternatives to conventional underpinning as recommended 
within the AS James geotechnical report dated March 2012.  

56 Specialist advice was sought by Osborne Consulting Group from Uretek Ground Engineering regarding a 
non-intrusive proprietary deep injection resin/compaction grout system, as an alternative to a conventional 
intrusive underpinning solution.  

57 The Uretek system works as follows:  

• The soils or footing to the impacted area a drilled to allow injection of a resin/compaction grout into 
the soil profile.  

• The resin/compaction grout is then pumped under pressure into the soil to fill and close voids within 
the existing soil matrix. 

• Once the voids have been filled this reinstates the support/contact between the footing and 
subgrade.   

58 The Uretek system does have some limitations including but not limited to the following:  

• The injected resin will only find, and fill voids present at the time of inspection.  

• The injected resin does not facilitate transfer of load through to deeper levels of the soil strata 
where different founding material may exist.  

Thus, the injected resin simply reinstates contact with the original subgrade irrespective of the 
subgrades suitability to provide adequate bearing support to the existing footing.  

In other words, if the subgrade supporting the original footing was poor there is not necessarily 
improvement to this subgrade.  

• The injected resin does not change the geotechnical properties of the surrounding soils, i.e., silty 
soils remain as is.  

Thus, problem soils retain the same geotechnical problems with respect to moisture ingress, 
reactivity, strength etc.      

59 Given the above, serviceable performance of the Uretek system is heavily dependent on the following: 

• Good protection against moisture ingress into the soils; 

• The absence of a high-water table or ground water; and 

• The original subgrade material being suitable for the long-term support of the building’s footings.  

60 It is our opinion, that all or some of above provisions have not been achieved and that this has contributed 
to new issues. 

61 Unless it could be guaranteed that the above provisions can be suitably address for the remaining service 
life of the building C+S Consult Group would not recommend that such an underpinning system is used for 
any new remedial works.    

62 In our opinion, such guarantees will likely not be possible and should not be used in preference to a 
conventional underpinning solution for the required eventual permanent remedial works.  

63 As part of immediate make safe works C+S Consult Group recommended for the sink hole to the North-
East wall to be excavated or “scratched out” and filled with stabilized sand or similar to prevent further 
ingress of stormwater runoff entering the hole and causing further erosion in the immediate-short term.    

64 Localised hydro excavation of the sink hole was commissioned by C+M Build Group on the 25th of 
November 2022 to clean out the subsided area to sufficient extent to allow access for a concrete pump to 
pour stabilised sand into the hole.   

65 C+S Consult Group attended site during the above hydro excavation to carry out monitoring of the works. 
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66 The intent of the hydro excavation was only to complete a basic clean out of the sink hole.  

It was not intended for the excavation to achieve complete removal of loose materials or to excavate the 
impacted area to sound founding material.  

Such works would likely have required significant excavation depths, further undermining footings in 
proximity to the impacted area.  

67 It is important to acknowledge that the backfilling of the sink hole will not provide adequate bearing 
support to the undermined footings and should in no way be considered equivalent to an 
engineered designed underpinning solution.   

68 Whilst on site, C+S Consult Group made the following observations:  

• The soils appeared to be loose and appeared to be more silty than clayey or sandy.  

Sound founding materials were not reached at the terminated depth of excavation which was 
estimated to be more than 2.5m. 

• Some Uretek resin was found to the excavated area.  

• The Uretek did not appear to be in any substantial quantity to this area and could be easily removed 
with the hydro excavation.  

• The sink hole has resulted in undermining of a significant portion of the footings to the North-East.   

69 In addition to the undermining of footings, other pre-existing defects and damages were identified to the 
undermined section of wall and to sections immediately outside the undermined area.  

Such defects are discussed below.  

70 Rising damp problems were noted to some areas along the North-East including some efflorescence and 
deterioration of the mortar joints.  

However, it was also noted that there appears to have been a post-installed chemical injection damp 
proofing system provided to the North-East wall. C+S Consult Group have not been able to confirm when 
this system was installed at the time of writing. 

71 Rising damp is a result of moisture and salt being absorbed by the clay masonry and mortar through 
capillary action which result in deterioration of the masonry.  

72 This can be attributed to the poor surface drainage to the landscaping surrounding the wall and the lack of 
an adequate roof drainage and collection system to the carpark roof structure.  

73 Some out-of-plane bowing was also noted along the North-East wall of the building.  

Such bowing is typically caused by brick growth occurring due to moisture absorption of clay bricks and 
their subsequent expansion in unarticulated brickwork.    

74 Whilst the rising damp and bowing have not been caused by the undermining of the footings to this building 
such issues are reflective of problems with moisture ingress into the soil profile.  

75 An engineered design of a suitable underpinning solution will be required to ensure that the foundations of 
the building are adequately supported.  

76 C+S Consult Group have prepared high-level schematic design sketches detailing a possible methodology 
for such underpinning works.  

77 There are some existing constraints that need to be acknowledged and other design considerations that 
need to be addressed by the final underpinning solution including:  

• The impacted wall is understood to be located immediately against the title boundary between the 
St Killian’s Parish site and the St Killian’s Primary School site. 
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As such, the proposed underpinning solution will need to ensure that any new permanent structures 
and/or footings are located within the St Killian’s Parish site and do not foul or cross the title 
boundary.  

• The existing geotechnical conditions may not be wholly reflective of the previous findings of the AS 
James 2012 geotechnical report.  

Thus, a conservative approach to ensuring suitable founding depths should be considered at this 
point in time.  

• Access for plant and equipment as required to complete the remedial works will need to be 
considered.   

• Requirements for temporary support of the structure. Can this be achieved both practically and 
economically.  

• Temporary support requirements for adjoining structures and eventual reinstatement of the existing 
support conditions.  

78 Given the above, it is our opinion that conventional underpinning with concrete underpins, whilst possible, 
will not be practical or economical.  

79 Noting that such a solution would require: 

• Intrusive temporary propping works;  

• Deep excavations to reach suitable founding depths. This would further undermine other sections 
of wall potentially causing more damage and carries a higher risk of collapse occurring to the 
brickwork during such works.  

• Due to the deep excavations and existing soil type the excavation will likely be significantly 
oversized and will encroach over the title boundary unless suitable formwork can be introduced. 

80 Some pre-existing defects were also noted to the interior of the subject building including but not limited to 
the following.  

• There appeared to be a noticeable grade hallway flooring along the North-East wall of the building, 
with the floor along the North-East wall noticeably lower than that to the interior. 

• Some Moderate* cracking damage was noted to the hard plaster finish to the internal walls. 

This damage is reflective of damage caused by differential movement of building foundations. 

* Refer Table C1, Appendix C – Classification of Damage Due to Foundation Movements, AS2870 

81 It is also understood that the second storey of the building was added within the last 20 years.  

82 The addition of the second storey would have an immediate and long-term impact on the consolidation of 
the soils supporting the external walls which may have contributed to some of the observed damages.   

83 It is also important to recognise that the original footings have been founded in reactive soils.  

84 The impacts of abnormal moisture conditions on footings in reactive clay soils is known to cause significant 
damage to structures.  

Reactive clay soils have potential for significant movement (both shrinkage and swelling) as a result of a 
changes in soil moisture content.   

The extent of movement is dependent upon the clay type (i.e., reactivity).  

Localised settlement of footings in wetted (saturated) soils, due to a reduced shear strength of soil is also 
a potential problem associated with excessive moisture in reactive clay soils (i.e., a saturated soil has a 
reduced load carrying capacity, potentially causing settlement of footings into such wetted soils). 

85 Moderately reactive clays are typical of the Bendigo area.    
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Moderately to highly reactive clays have a potential for characteristic surface movement in the range of 20- 
40mm, such movements can be of significant detriment to a dwelling. 

86 Attention is drawn to the following VBA & CSRIO publications: 

• “VBA - Minimising Foundation Movement and Damage to your House”; 

• “CSRIO BTS 18 – Foundation maintenance and Footing Performance – A Homeowners Guide”;  

87 These two publications both highlight a homeowner’s responsibilities for foundation maintenance, including 
drainage, landscaping and plumbing maintenance.  
A copy of both publications is attached as Appendix B. 

88 The abovementioned references all have the same intent of achieving and maintaining good foundation 
maintenance, and prevention of abnormal moisture conditions from developing, as such abnormal moisture 
conditions can cause building damage &/or distress, via foundation movement.  

89 It was noted that there were no articulation joints (AJ’s) or control joints (CJ’s), to the brick walls of the 
subject building. 

90 AJ’s break up larger brickwork panels into smaller sections and allow such brickwork panel sections to 
deflect with the curvature of the foundations when differential settlement occurs.   

CJ’s again break up the larger brickwork panels into smaller panels to limit the total volumetric expansion 
of brickwork panels.  

Control joints are filled with compressible construction materials that allow the brickwork to expand into the 
control joint which alleviates a build-up of compressive stress that would otherwise only be relieved by 
cracking occurring the brickwork.   

91 For class M & M-D sites, Table 13.1 of AS4773.1 requires AJ’s at:  

• 4.2m maximum centres in straight runs of brickwork;  

• at large window/door openings;  

• within 4.5m of corners;  

92 The absence of AJ’s and CJ’s to the perimeter brickwork would have increased the risk of damage to such 
brickwork panels.  
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Recommendations for intermediate remedial works: 
 

93 The following recommendations are made with respect to intermediate remedial works: 

• Retain the existing exclusion zone and temporary fencing until remedial works have been 
completed. 

• Demolish the existing blade wall to the Southern corner of the building. 

• Complete all recommended plumbing investigation works and carry out any repairs to existing 
defects identified and any other recommendations from such investigations. 

• Install tie-rods at upper floor level to assist mitigating the risk of disengagement occurring between 
the upper floor structure and North-East wall.   

Refer attached sketch SK1 prepared by C+S Consult Group within Appendix C.  

 

Recommendations for permanent remedial works: 
 

94 The following recommendations are made with respect to intermediate remedial works: 

• Complete temporary works as suggested by attached sketches SK2 & SK3.   

• Complete demolition works as suggested by attached sketches SK4 

• Complete underpinning (foundation rebuild) works as suggested by attached sketches SK5 

• Complete rebuild works as suggest by attached sketches SK5 – SK8 

Refer attached sketches prepared by C+S Consult Group within Appendix C 

95 The rebuild works depicted in the above sketches do not show any provision for underpinning of the existing 
internal walls.  

96 Such underpinning works would be cost prohibitive and would favour complete demolition. 

97 The AS James March 2012 geotechnical investigation report states: 

• “In order to prevent future cracking of the structure at the transition points it is recommended that 
full height articulation be introduced into the brickwork at all points where the underpinning is 
terminated.  

It is thought that in the refurbishment works adequate detailing and partial demolition may articulate 
the structure to accommodate minor movements.” 

98 Such an approach is depicted in the preliminary sketches above.  

99 It is important to note that partial underpinning may leave the structure susceptible to new damage in the 
event of differential foundation movement that exceeds the movement tolerances of any new articulation 
joints.    

100 Further advice must be sought from a suitably qualified geotechnical, familiar with the site conditions, to 
provide guidance on expected levels of differential movement that may occur in relation to the proposed 
permanent remedial works before progressing further with a detailed structural design.  

101 Alternatively, consideration should be given to complete demolition and rebuilding of the structure or new 
building.  

Such an approach will likely require town planning approval from the City of Greater Bendigo. 

102 It is strongly recommended that preliminary costings be sought for both of the above options.  
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Conclusion: 
 

103 There has been significant ground subsidence in the form of a sink hole which has caused undermining to 
some sections of the North-East wall of the White House building.  

104 The cause of the sink hole could not be established by visual inspection alone.  

105 Further plumbing investigations have been recommended that may assist in establishing the cause of the 
sink hole. 

106 Any plumbing defects identified from such plumbing investigations must be immediately rectified. 

107 The surface drainage to this site is considered to be extremely poor and is likely to be contributing to the 
ongoing occurrence of ground subsidence to this site.  

It is strongly recommended that a Civil Engineer is engaged to provide further advice regarding the 
implementation of a suitable site wide stormwater management plan and associated capital works 
improvements.  

108 Recommendations were made by C+S Consult Group regarding the implementation of immediate make-
safe works.  

It is understood that all such recommendations have been implemented at the time of writing.  

109 Recommendations have been made for intermediate remedial works as outlined within the report.  

110 Recommendations have been made for permanent medial works as outlined within the report. 

111 Further advice must be sought from a suitably qualified geotechnical, familiar with the site conditions, to 
provide guidance on expected levels of differential movement that may occur in relation to the proposed 
permanent remedial works before progressing further with a detailed structural design.  

112 Continued monitoring of the building’s existing condition must also be undertaken.  

Should any noticeable changes in condition be identified by St Killian’s Parish Bendigo staff this office must 
be notified for further assessment.   
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Recommendations and Scope of Works for Repair: 
 

1 In addition to the remedial works depicted by the attached structural sketches, the following must be 
included within the broader scope of works for the repairs:  

• Implement all repairs to the existing plumbing defects as identified and recommended within the 
plumbing investigation reports.  

• Liaise with City of Greater Bendigo to confirm any requirements for planning permit applications for 
the proposed remedial works.  

• Engage a land surveyor to confirm title boundaries.  

• Engage a specialist contractor to carry out a survey to locate all existing inground services that 
may be impacted by the proposed underpinning works.  

• Engage contractors to divert and/or isolate any impacted services.  

• Engage a suitably qualified structural engineer to completed detailed design of an underpinning 
system.  

• Engage a qualified building surveyor to obtain relevant building permits.  

• Engage a building contractor to complete the rebuild works. 

2 Any building works shall consider and incorporate all appropriate building elements as required, including 
but not limited to the following: 

• Asbestos audit of existing dwelling to allow appropriate removal & disposal of any asbestos as 
required; 

• Electrical & communications disconnect & temporary make safe; 

• Plumbing (including gas where applicable) disconnect & temporary make safe; 

• Temporary fencing to isolate work site from public access; 

• Fully detailed architectural drawings of proposed re-build; 

• Site classification in accordance with AS2870; 

• Engineering of proposed re-build, including footings, lintels, beams, bracing, tie downs & 
connections; 

• Energy rating; 

• BAL assessment; 

• Planning permit (if required by local Council); 

• Building Permit from Relevant Building Surveyor; 

• Other statutory applications, approvals &/or permits as required; 

• Demolition works permit; 

• New build works shall be completed by a suitably qualified and experienced builder.   
Building works shall be completed by suitably qualified and experienced tradespersons, to a high 
level of workmanship in accordance with industry best practice. 
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Note: 
 

1 Any construction and/or repair works shall be completed in accordance with NCC and relevant Australian 
Standard requirements;   

2 Any construction and/or repair works shall be completed with any necessary design, permits and/or 
approvals required (eg. engineering design, Building and/or Planning Permits); 

3 Any construction and/or repair works shall be completed by suitably qualified and experienced 
tradespersons, to a high level of workmanship in accordance with industry best practice;  

4 This engineers report is limited to assessing the damage to the White House Building as a result of 
subsidence/erosion. 
This report does not constitute; 

• Structural certification of the dwelling, including any associated design and/or construction; 

• A detailed assessment of the dwelling’s compliance with current NCC Regulations or Australian 
Standards; 

• A detailed assessment of the required maintenance to the dwelling;  

 
 

If you wish to discuss the above or require any additional information please contact the undersigned. 
 
 
 

Yours faithfully 

 
ASHLEY SIM 

Director 
Structural + Forensic Engineer 
PE0003453 (VIC)  
MIEAust CPEng NER  

 

 

 

 

 

 

 

 

 

 

 

REVISION DATE ENGINEER & AUTHOR ENGINEER & REVIEWER 

A 07/12/2022 Ashley Sim Leigh Crapper 
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Appendix A 
Select Site Inspection Photos 22/11/2022 & 23/11/2022 
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Photo 1 – Location of sink hole.  

 

 

Photo 2 – Existing condition of brick wall in proximity to sink hole. Note cracking.    
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Photo 3 – Existing sand pit and tree in proximity to sink hole. Note also trench in sandpit against wall.   
 

 

Photo 4 – Sink hole condition at first inspection.    
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Photo 5 – Sink hole prior to excavation. 
   

 

Photo 6 – Sink hole following hydro excavation.   
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Photo 7 – Existing conditions to South-East wall of building.  
 

 

Photo 8 – Blade wall to Southern corner of building with significant out-of-plane rotations.  
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Photo 9 – Existing condition along South-East wall of building near sink hole. Note rising damp to base of 
wall and brickwork cracking. 

 
 

 

Photo 10 – Existing condition along North-East wall of building near sink hole. Note rising damp to base 
of wall and brickwork cracking. 
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Photo 11 – Stepped cracking damage to Southern corner of White House building.  
 

 

Photo 12 – Rainwater tank found not to be full at the time of inspection. Outlet valve to base of tank also 
found not to be fully shut. 
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Photo 13 – Damp soil was found to the base of the tank outlet. 
 

 

Photo 14 – Overview of existing carpark to St Killian’s Parish. Note no surface drainage.   

file:///K:/C+M%20Group/Email%20Signature/cmbuildgroup.com.au/
file:///K:/C+M%20Group/Email%20Signature/cmbuildgroup.com.au/


 
 
 
 
 

 

 
 

   
 35 Willls Street          Page | 28 

Bendigo VIC 3550   
 www.csconsultgroup.com.au 
 ABN:  61 623 885 751 

 

 
 
 

 
Photo 15 – Typical cracking to hard plaster to interior of White House building. 

 
 

 

Photo 16 – Local grade in floor against North-East wall of White House building. 
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Photo 17 – Existing St Killian’s Primary School, school hall building. Note possible defective down pipe 
noted to circled location.  

 

 

Photo 18 – Typical cracking to other walls of the subject building caused by historical foundation 
movements.  
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Photo 19 – Existing link bridge between original presbytery building and White House. 
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Appendix B 
VBA publication “Minimising Foundation Movement and Damage to your House” 

 
CSRIO Publication BTS 18 – “Foundation maintenance and Footing Performance – A 

Homeowners Guide” 
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Appendix C 
Preliminary Sketches for Intermediate Remedial Repair Options 

& 
Preliminary Sketches for Permanent Remedial Repair Options. 
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FOOTINGS PLAN & DEMOLITION PLAN
SCALE - 1:100 (APPROX)

A.S.

A.S.

CS22104 P1

INTERMEDIARY REMEDIAL WORKS -
FOOTINGS PLAN & DEMOLITION PLAN 
GENERAL ARRANGEMENT PLAN

SK2
P1       ISSUED FOR INFORMATION ONLY 29/11/22

EX. FJ

PROVIDE 20 DIA. M.S. GALVANISED
TIE-RODS AT 1800mm MAX. CTS
WITHIN DEPTH OF UPPER FLOOR SYSTEM.
TIE RODS TO HAVE M.S. GALVANISED
ORNATE HERITAGE BEARING PLATES WITH
NUTS AND WASHERS EACH END TO THE
EXPOSED FACE.   
PROVIDE SUSPENSION HANGERS
BETWEEN FLOOR JOISTS AND TIE RODS
AS REQUIRED TO PREVENT EXCESSIVE
SAG.

UPPER FLOOR GENERAL ARRANGEMENT PLAN
SCALE - 1:100 (APPROX)

WT1

PROVIDE TILT PROPS AT 1500mm
MAX. CTS BETWEEN WT1 - WALL TIE
AND GB1 - GROUND BEAM

CAREFULLY DEMOLISH EXISTING
BLADE WALL WITH EXCESSIVE
OUT-OF-PLANE ROTATION. 
MAKE GOOD CONNECTED
BRICKWORK AND PAVEMENT AS
REQUIRED

PROVIDE TILT PROPS AT 1500mm
MAX. CTS BETWEEN WT1 - WALL TIE
AND GB1 - GROUND BEAM GB1

SP1
SP1

SP1
SP1

SP1

NOTE:
1. CONTRACTOR TO ALLOW TO ENGAGE SUBCONTRACTOR TO 
    CARRY OUT LOCATION SURVEY OF ALL EXISTING   
    UNDERGROUND SERVICES TO THE AREA OF WORKS.
2. ANY SERVICES IMPACTED BY THE PROPOSED WORKS MUST 
    BE RE-DIVERTED OR TEMPORARILY ISOLATED BY LICENSED 
    SUBCONTRACTORS AS REQUIRED TO SAFELY COMPLETE THE
    WORKS. 
3. ALL EXISTING TEMPORARY FENCING AND ASSOCIATED 
    EXCLUSION ZONES MUST BE REMAIN IN PLACE UNTIL 
    PERMANENT REMEDIAL WORKS HAVE BEEN COMPLETED 
    NOTING THAT THE WORKS SHOWN ON THIS DRAWING ARE 
    INTERMEDIARY ONLY AND MUST NOT A SUITABLE 
    SUBSTITUTION FOR PERMANENT REMEDIAL WORKS. 

N

WHERE TIE-RODS CLASH WITH LINK
BRIDGE, PROVIDE 10 THICK CLEAT PLATE
AND FULLY WELDED TO 20 DIA. M.S. ROD
TO ALLOW BOLTED CONNECTION
BETWEEN TIE ROD AND FLOOR JOISTS.
BOLTED CONNECTION SHALL CONSIST OF
4M12 THROUGH BOLTS WITH NUTS AND
WASHERS BOTH SIDES. 

1800 MIN.

NOTE:
1. ALL DESIGNS SHOWN ARE PRELIMINARY ONLY AND HAVE 
    BEEN PRODUCED AS 'HIGH LEVEL' DRAWINGS FOR THE 
    PURPOSE OF PROCURING APPROXIMATE BUDGET ESTIMATES
    FOR THE REQUIRED WORKS ONLY. THE DESIGNS SHOWN ARE
    SUBJECT TO CHANGE AND MUST NOT BE CONSIDERED AS   
    FINAL DESIGNS OR USED FOR CONSTRUCTION. 

ST KILLIAN'S PARISH BENDIGO
C/- C+M BUILD GROUP
INTERMEDIARY REMEDIAL WORKS AND
PERMANENT REMEDIAL WORKS
TO WHITE HOUSE BUILDING,
ST KILLIAN'S PARISH BENDIGO

CLIENT / PROJECT:
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A.S.

A.S.

CS22104 P1SK3
P1       ISSUED FOR INFORMATION ONLY 29/11/22

SOUTH-EAST ELEVATION
SCALE - 1:100 (APPROX)

SOUTH-WEST ELEVATION
SCALE - 1:100 (APPROX)

NORTH-EAST ELEVATION
SCALE - 1:100 (APPROX)

NORTH-WEST ELEVATION
SCALE - 1:100 (APPROX)

CAREFULLY DEMOLISH EXISTING
BLADE WALL WITH EXCESSIVE
OUT-OF-PLANE ROTATION. 
MAKE GOOD CONNECTED
BRICKWORK AND PAVEMENT AS
REQUIRED

WT1

PROVIDE TILT PROPS AT 1500mm
MAX. CTS BETWEEN WT1 - WALL TIE
AND GB1 - GROUND BEAM

GB1

45-60O

GB1

PROVIDE TILT PROPS AT
1500mm MAX. CTS
BETWEEN WT1 - WALL TIE
AND GB1 - GROUND BEAM

WT1

45-60 O

GB1

PROVIDE TILT PROPS AT
1500mm MAX. CTS
BETWEEN WT1 - WALL TIE
AND GB1 - GROUND BEAM

WT1

CAREFULLY DEMOLISH EXISTING
BLADE WALL WITH EXCESSIVE
OUT-OF-PLANE ROTATION. 
MAKE GOOD CONNECTED
BRICKWORK AND PAVEMENT AS
REQUIRED

S S S S S S S

S S S S S S S S S

PROVIDE 20 DIA. M.S. GALVANISED
TIE-RODS AT 1800mm MAX. CTS
WITHIN DEPTH OF UPPER FLOOR SYSTEM.
TIE RODS TO HAVE M.S. GALVANISED
ORNATE HERITAGE BEARING PLATES WITH
NUTS AND WASHERS EACH END TO THE
EXPOSED FACE.   
PROVIDE SUSPENSION HANGERS
BETWEEN FLOOR JOISTS AND TIE RODS
AS REQUIRED TO PREVENT EXCESSIVE
SAG.

PROVIDE 20 DIA. M.S. GALVANISED
TIE-RODS AT 1800mm MAX. CTS
WITHIN DEPTH OF UPPER FLOOR SYSTEM.
TIE RODS TO HAVE M.S. GALVANISED
ORNATE HERITAGE BEARING PLATES WITH
NUTS AND WASHERS EACH END TO THE
EXPOSED FACE.   
PROVIDE SUSPENSION HANGERS
BETWEEN FLOOR JOISTS AND TIE RODS
AS REQUIRED TO PREVENT EXCESSIVE
SAG.

INTERMEDIARY REMEDIAL WORKS -
ELEVATIONS

NOTE:
1. ALL DESIGNS SHOWN ARE PRELIMINARY ONLY AND HAVE 
    BEEN PRODUCED AS 'HIGH LEVEL' DRAWINGS FOR THE 
    PURPOSE OF PROCURING APPROXIMATE BUDGET ESTIMATES
    FOR THE REQUIRED WORKS ONLY. THE DESIGNS SHOWN ARE
    SUBJECT TO CHANGE AND MUST NOT BE CONSIDERED AS   
    FINAL DESIGNS OR USED FOR CONSTRUCTION. 

ST KILLIAN'S PARISH BENDIGO
C/- C+M BUILD GROUP
INTERMEDIARY REMEDIAL WORKS AND
PERMANENT REMEDIAL WORKS
TO WHITE HOUSE BUILDING,
ST KILLIAN'S PARISH BENDIGO

CLIENT / PROJECT:
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DEMOLITION PLAN
SCALE - 1:100 (APPROX)

A.S.

A.S.

CS22104 P1

PERMANENT REMEDIAL WORKS -
DEMOLITION PLAN 
GENERAL ARRANGEMENT PLAN

SK4
P1       ISSUED FOR INFORMATION ONLY 29/11/22

CAREFULLY DEMOLISH EXISTING
BRICKWORK TOP DOWN BY HAND. 
TO FULL PERIMETER OF BUILDING.
EXISTING BRICKS TO BE
SALVAGED FOR POTENTIAL
RE-USE.

NOTE:
1. CONTRACTOR TO ALLOW TO ENGAGE SUBCONTRACTOR TO 
    CARRY OUT LOCATION SURVEY OF ALL EXISTING   
    UNDERGROUND SERVICES TO THE AREA OF WORKS.
2. ANY SERVICES IMPACTED BY THE PROPOSED WORKS MUST 
    BE RE-DIVERTED OR TEMPORARILY ISOLATED BY LICENSED 
    SUBCONTRACTORS AS REQUIRED TO SAFELY COMPLETE THE
    WORKS. 
3. ALL EXISTING TEMPORARY FENCING AND ASSOCIATED 
    EXCLUSION ZONES MUST BE REMAIN IN PLACE UNTIL 
    PERMANENT REMEDIAL WORKS HAVE BEEN COMPLETED 
    NOTING THAT THE WORKS SHOWN ON THIS DRAWING ARE 
    INTERMEDIARY ONLY AND MUST NOT A SUITABLE 
    SUBSTITUTION FOR PERMANENT REMEDIAL WORKS. 

PROVIDE FULL TEMPORARY BACK
PROPPING AND ASSOCIATED
TEMPORARY BRACINGS BETWEEN
ROOF AND UPPER FLOOR AND
UPPER FLOOR AND GROUND
FLOOR TO SUPPORT UPPER
FLOOR AND ROOF STRUCTURE TO
ALLOW SAFE DEMOLITION OF
EXTERNAL WALLS

PROVIDE TEMPORARY PROPPING
TO EXISTING REINFORCED
CONCRETE LINK BRIDGE
STRUCTURE TO ALLOW SAFE
DEMOLITION OF EXTERNAL WALLS
CURRENTLY PROVIDING SUPPORT
TO LINK BRIDGE

N

THE CONTRACTOR SHALL ENGAGE AT THEIR EXPENSE A SUITABLY QUALIFIED ENGINEER TO ADVISE ON THE DEMOLITION WORKSD1
THE EXTENT OF DEMOLITION TO BE AS DETAILED AND/OR SPECIFIED BY THE ARCHITECT. REFER TO ARCHITECTURAL
DRAWINGS FOR EXISTING TO BE DEMOLISHED.
THE DEMOLITION CONTRACTOR IS TO CONFIRM THE ASSUMPTIONS MADE ON THESE PLANS WITH THE EXISTING STRUCTURE ON
SITE, SHOULD ANY DISCREPANCIES EXIST THE STRUCTURAL ENGINEER IS TO BE NOTIFIED FOR INSPECTION, AND APPROVAL OR
ALTERNATIVE DESIGN, 48 HOURS NOTICE IS TO BE GIVEN PRIOR TO INSPECTION. ANY DISCREPANCIES WITH THE ASSUMPTIONS
MADE ON THESE DRAWINGS WILL REQUIRE RE-DOCUMENTATION TO REFLECT THE EXISTING CONDITIONS AND TO CHECK THE
LOADING IMPLICATIONS ON OTHER STRUCTURAL MEMBERS.
THE CONTRACTOR SHALL ALLOW FOR THE COSTS ASSOCIATED WITH THE DEMOLITION AND/OR REMOVAL OF THE
EXISTING STRUCTURE

D2

D3

D4

THE CONTRACTOR IS TO COORDINATE ALL ON SITE CONSTRUCTION WITH THE ADJOINING PROPERTY OWNERS AND TO
ENSURE SITE SAFETY.

D5

IF ADDITIONAL PROPPING IS REQUIRED THE DEMOLITION CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE ADEQUATE
PROPS UNDER EXISTING STRUCTURE AS REQUIRED PRIOR TO DEMOLISHING EXISTING WALLS AND INSTALLING NEW
BEAMS.

D6

THE CONTRACTOR IS TO SUBMIT DEMOLITION METHODOLOGY PLANS TO THE CLIENT FOR REVIEW TO ENSURE DEMOLITION
PROCEDURES ARE IN ACCORDANCE WITH DESIGN INTENT AND STRUCTURAL DRAWINGS. THESE PLANS ARE TO BE
APPROVED BY THE CONTRACTORS ENGINEER PRIOR TO SUBMISSION.

D7

THE DEMOLITION CONTRACTOR MUST INSTALL ANY TEMPORARY AND PERMANENT WALL CROSS BRACING
PROGRESSIVELY AS DEMOLITION IS UNDERTAKEN.

D8

AT NO TIME SHALL THE DEMOLITION CONTRACTOR ALLOW THE EXISTING STRUCTURE TO STAND UN-BRACED IN ANY DIRECTION.D9
IF REQUIRED THE DEMOLITION CONTRACTOR IS TO PROVIDE ADEQUATE TEMPORARY PROPPING TO THE EXISTING ROOF AND
CEILING TO ENSURE THE STRUCTURAL INTEGRITY OF THE BUILDING DURING DEMOLITION WORKS. PROPPING MUST REMAIN IN
POSITION UNTIL ALL NEW AND ANY EXISTING SUPERIMPOSED LOADS ARE TRANSFERRED TO THE FOUNDATIONS.

D10

ANY TEMPORARY BRACING SHOWN ON THESE DRAWINGS MUST REMAIN IN POSITION UNTIL ALL STRUCTURAL ELEMENTS
ARE SECURELY FIXED IN POSITION AND EACH ELEMENT HAS BECOME AN INTEGRAL PART OF THE BRACED STRUCTURE.

D11

THE DEMOLITION CONTRACTOR IS TO INSPECT AND DETERMINE THE CONDITION OF EXISTING STRUCTURE AND ALL DAMAGED
MEMBERS TO BE REPLACED

D12

THE STABILITY OF THE BUILDING AND ELEMENTS OF THE BUILDING DURING CONSTRUCTION IS THE DEMOLITION CONTRACTORS
RESPONSIBILITY. THE DEMOLITION CONTRACTOR MUST ALLOW FOR SECURELY PROPPING ALL FLOORS, REMOVING EXISTING
BEAMS AND BUILDING NEW STRUCTURE. IF A DIFFERENT PROPPING PROCEDURE IS TO BE ADOPTED THAN THOSE NOTED ON
THESE DRAWINGS, THE PROPPING PROCEDURES AND METHOD OF CONSTRUCTION MUST BE SUPPLIED TO THIS OFFICE
TOGETHER WITH ANY RELEVANT COMPUTATIONS AND DETAILS FOR APPROVAL. WRITTEN APPROVAL MUST BE OBTAINED
BEFORE THE COMMENCEMENT OF ANY WORK.

D13

THE DEMOLITION CONTRACTOR IS TO INSPECT EXISTING FLOOR STRUCTURE PRIOR TO ANY DEMOLITION OF EXISTING REINFORCED
CONCRETE BEAMS, SLABS AND WALLS AND NOTIFY THE ENGINEER IF ADDITIONAL STRUCTURAL ELEMENTS ARE REQUIRED.

D14

NO EXISTING CONCRETE BEAMS AND COLUMNS ARE TO BE DEMOLISHED UNLESS NOTED OTHERWISE ON PLANSD15

THE DEMOLITION CONTRACTOR SHALL BE RESPONSIBLE FOR MAKING GOOD ALL WORKS THAT HAVE BEEN DAMAGED DURING
AND AS A RESULT OF THE DEMOLITION WORKS. THIS INCLUDES:

REPAIR AND/OR REPLACE EXISTING ITEMS NOT NOTED TO BE DEMOLISHED OR REMOVED BUT WHICH HAVE BECOME
DAMAGED WHILE UNDERTAKING THE DOCUMENTED DEMOLITION WORKS. ALL SUCH REPAIRS, REPLACEMENTS AND
MODIFICATIONS ARE TO RESTORE ANY DAMAGED ITEMS TO THEIR ORIGINAL CONDITION, PRIOR TO THE DAMAGE, TO
THE SATISFACTION OF AND AT NO ADDITIONAL COST TO THE OWNER.

PATCH, FILL AND REPAIR ALL SURFACES DISTURBED, CUT, DAMAGED, IN NEED OF REPAIR OR MADE IMPERFECT BY THE
DOCUMENTED DEMOLITION WORK AS REQUIRED TO PREPARE FOR NEW WORK AND ARRANGEMENTS.

D16

DEMOLITION NOTES:

(a)

(b)

ALLOW TO CAREFULLY
DISMANTLE AND REMOVE
EXISTING STEEL ACCESS STAIRS
AND RECONSTRUCT FOLLOWING
COMPLETION OF REBUILD OF
EXTERNAL WALLS.

NOTE:
1. ALL DESIGNS SHOWN ARE PRELIMINARY ONLY AND HAVE 
    BEEN PRODUCED AS 'HIGH LEVEL' DRAWINGS FOR THE 
    PURPOSE OF PROCURING APPROXIMATE BUDGET ESTIMATES
    FOR THE REQUIRED WORKS ONLY. THE DESIGNS SHOWN ARE
    SUBJECT TO CHANGE AND MUST NOT BE CONSIDERED AS   
    FINAL DESIGNS OR USED FOR CONSTRUCTION. 

ST KILLIAN'S PARISH BENDIGO
C/- C+M BUILD GROUP
INTERMEDIARY REMEDIAL WORKS AND
PERMANENT REMEDIAL WORKS
TO WHITE HOUSE BUILDING,
ST KILLIAN'S PARISH BENDIGO

CLIENT / PROJECT:
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FOOTINGS PLAN
SCALE - 1:100 (APPROX)

A.S.

A.S.

CS22104 P1

PERMANENT REMEDIAL WORKS -
FOOTINGS PLAN

SK5
P1       ISSUED FOR INFORMATION ONLY 29/11/22

SP2
SP2

SP2

NOTE:
1. CONTRACTOR TO ALLOW TO ENGAGE SUBCONTRACTOR TO 
    CARRY OUT LOCATION SURVEY OF ALL EXISTING   
    UNDERGROUND SERVICES TO THE AREA OF WORKS.
2. ANY SERVICES IMPACTED BY THE PROPOSED WORKS MUST 
    BE RE-DIVERTED OR TEMPORARILY ISOLATED BY LICENSED 
    SUBCONTRACTORS AS REQUIRED TO SAFELY COMPLETE THE
    WORKS. 
3. ALL EXISTING TEMPORARY FENCING AND ASSOCIATED 
    EXCLUSION ZONES MUST BE REMAIN IN PLACE UNTIL 
    PERMANENT REMEDIAL WORKS HAVE BEEN COMPLETED 
    NOTING THAT THE WORKS SHOWN ON THIS DRAWING ARE 
    INTERMEDIARY ONLY AND MUST NOT A SUITABLE 
    SUBSTITUTION FOR PERMANENT REMEDIAL WORKS. 
4. A SUITABLE HARDSTAND PAVEMENT AND SURFACE DRAINAGE
    MUST BE INSTALLED TO THE PERIMETER OF THE BUILDING 
    PER CIVIL ENGINEERS DESIGN T.B.C. 

REBUILD GROUND FLOOR
EXTERNAL WALLS AS PER
ORIGINAL CONSTRUCTION USING
RECLAIMED BRICKS. 
ALL NEW BRICKWORK TO BE
CONSTRUCTED IN ACCORDANCE
WITH AS3700. 
REFER GENERAL NOTES.

N

GB2

GB2

SP2
SP2

SP2

GB
2

GB
2

SP2

SP2

SP2

SP2

SP2

SP2

SP2

SP2

AJ

AJ

AJ

AJ

AJ

AJ

AJ

PROVIDE FULL HEIGHT ARTICULATION
JOINTS BETWEEN ANY NEW
BRICKWORK AND EXISTING INTERNAL
BRICK WALLS

NOTE:
1. ALL DESIGNS SHOWN ARE PRELIMINARY ONLY AND HAVE 
    BEEN PRODUCED AS 'HIGH LEVEL' DRAWINGS FOR THE 
    PURPOSE OF PROCURING APPROXIMATE BUDGET ESTIMATES
    FOR THE REQUIRED WORKS ONLY. THE DESIGNS SHOWN ARE
    SUBJECT TO CHANGE AND MUST NOT BE CONSIDERED AS   
    FINAL DESIGNS OR USED FOR CONSTRUCTION. 

ST KILLIAN'S PARISH BENDIGO
C/- C+M BUILD GROUP
INTERMEDIARY REMEDIAL WORKS AND
PERMANENT REMEDIAL WORKS
TO WHITE HOUSE BUILDING,
ST KILLIAN'S PARISH BENDIGO

CLIENT / PROJECT:
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GROUND FLOOR REBUILD WORKS PLAN
SCALE - 1:100 (APPROX)

A.S.

A.S.

CS22104 P1

PERMANENT REMEDIAL WORKS -
GROUND FLOOR REBUILD WORKS PLAN

SK6
P1       ISSUED FOR INFORMATION ONLY 29/11/22

EX. FJ

REINSTATE FIXINGS BETWEEN EXISTING
TIMBER FLOOR JOISTS AND BEARERS TO
ENGAGED PIERS OR WALING PLATE. 
CONSTRUCTION DETAIL T.B.C. FOLLOWING
DEMOLITION OF EXISTING WALL.N
REBUILD BRICKWORK AND REINSTATE
ASSOCIATED MASONRY TIES/FIXINGS AND
TIE-DOWN AS REQUIRED TO UPPER FLOOR
AND ROOF

NOTE:
1. EXTERNAL WALLS TO UPPER FLOOR TO BE 
    CONSTRUCTED AS BRICK VENEER.  
2. ALLOW TO PROVIDE 100x10 EA ROLLED OR CRANKED  
    GALVANISED STEEL ANGLES FOR SUPPORT OF 
    BRICKWORK TO OPENINGS AND ARCHWAYS.
3. ALLOW TO PROVIDE SUBFLOOR VENTILATION TO NEW 
    EXTERNAL WALLS TO N.C.C. REQUIREMENTS. 
4. SOME FLOOR RELEVELLING WORKS MAY BE REQUIRED 
    TO REINSTATE FIXINGS BETWEEN EXISTING SUBFLOOR
    AND NEW EXTERNAL BRICK WALLS.

NOTE:
1. ALL DESIGNS SHOWN ARE PRELIMINARY ONLY AND HAVE 
    BEEN PRODUCED AS 'HIGH LEVEL' DRAWINGS FOR THE 
    PURPOSE OF PROCURING APPROXIMATE BUDGET ESTIMATES
    FOR THE REQUIRED WORKS ONLY. THE DESIGNS SHOWN ARE
    SUBJECT TO CHANGE AND MUST NOT BE CONSIDERED AS   
    FINAL DESIGNS OR USED FOR CONSTRUCTION. 

ST KILLIAN'S PARISH BENDIGO
C/- C+M BUILD GROUP
INTERMEDIARY REMEDIAL WORKS AND
PERMANENT REMEDIAL WORKS
TO WHITE HOUSE BUILDING,
ST KILLIAN'S PARISH BENDIGO

CLIENT / PROJECT:
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UPPER FLOOR REBUILD WORKS PLAN
SCALE - 1:100 (APPROX)

A.S.

A.S.

CS22104 P1

PERMANENT REMEDIAL WORKS -
UPPER FLOOR REBUILD WORKS PLAN

SK7
P1       ISSUED FOR INFORMATION ONLY 29/11/22

EX. FJ

REINSTATE FIXINGS BETWEEN EXISTING
FLOOR JOISTS AND TOP OF NEW GROUND
FLOOR BRICKWORK. FIXINGS T.B.C. BY
ENGINEER. 

N
REBUILD BRICKWORK AND REINSTATE
ASSOCIATED MASONRY TIES/FIXINGS AND
TIE-DOWN AS REQUIRED TO UPPER FLOOR
AND ROOF

NOTE:
1. ALLOW TO PROVIDE 100x10 EA ROLLED OR CRANKED  
    GALVANISED STEEL ANGLES FOR SUPPORT OF 
    BRICKWORK TO OPENINGS AND ARCHWAYS.

REINSTATE BEARING SUPPORT
AND SLIP JOINTS TO EXISTING
LINK BRIDGE STRUCTURE.

EXISTING LINK BRIDGE
STRUCTURE.

NOTE:
1. ALL DESIGNS SHOWN ARE PRELIMINARY ONLY AND HAVE 
    BEEN PRODUCED AS 'HIGH LEVEL' DRAWINGS FOR THE 
    PURPOSE OF PROCURING APPROXIMATE BUDGET ESTIMATES
    FOR THE REQUIRED WORKS ONLY. THE DESIGNS SHOWN ARE
    SUBJECT TO CHANGE AND MUST NOT BE CONSIDERED AS   
    FINAL DESIGNS OR USED FOR CONSTRUCTION. 

ST KILLIAN'S PARISH BENDIGO
C/- C+M BUILD GROUP
INTERMEDIARY REMEDIAL WORKS AND
PERMANENT REMEDIAL WORKS
TO WHITE HOUSE BUILDING,
ST KILLIAN'S PARISH BENDIGO
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ROOF REBUILD WORKS PLAN
SCALE - 1:100 (APPROX)

A.S.

A.S.

CS22104 P1

PERMANENT REMEDIAL WORKS -
ROOF REBUILD WORKS PLAN

SK8
P1       ISSUED FOR INFORMATION ONLY 29/11/22

EX. T1

N
REBUILD BRICKWORK AND REINSTATE
ASSOCIATED MASONRY TIES/FIXINGS AND
TIE-DOWN AS REQUIRED TO TIMBER STUD
FRAME AND ROOF.

NOTE:
1. EXTERNAL WALLS TO UPPER FLOOR TO BE 
    CONSTRUCTED AS BRICK VENEER.  
2. ALLOW TO PROVIDE 100x10 EA ROLLED OR CRANKED  
    GALVANISED STEEL ANGLES FOR SUPPORT OF 
    BRICKWORK TO OPENINGS AND ARCHWAYS.
3. UPPER FLOOR WALL MAKEUP SHOWN INDICATIVE ONLY
    AS BRICK VENEER AND IS SUBJECT TO CONFIRMATION. 

REINSTATE FIXINGS BETWEEN EXISTING
ROOF TRUSSES AND STUD WALL IF
REQUIRED (T.B.C.) 

TL
TL

TL
TL

TL TL

TL
TL

TL

TL

ALLOW TO REINSTATE BOX GUTTERS AND
ASSOCIATED ROOF DRAINAGE AND
FLASHINGS AS REQUIRED.

ALL WORKMANSHIP AND MATERIALS SHALL BE IN ACCORDANCE WITH AS1684, AS1684.1 AND AS1720 EXCEPT 
WHERE VARIED BY THE CONTRACT DOCUMENTS

TIMBER NOTES:
T1

T2 TIMBER MEMBERS NOT SIZED OR SCHEDULED ON THE DRAWINGS SHALL BE SELECTED USING AS1684.1

ALL TIMBER CONNECTIONS TO BE IN ACCORDANCE WITH AS1684 UNLESS NOTED OTHERWISE ON THE DRAWINGS.

ALL TIMBER MEMBERS ARE TO CONSIST OF A SINGLE NATURAL PIECE OF TIMBER. LAMINATIONS OR FINGER 
JOINTS ARE NOT ALLOWED WITHOUT THE APPROVAL OF THE SUPERINTENDENT

TIMBER JOINTS SHALL BE FREE OF DEFECTS.

NO PENETRATIONS ARE ALLOWED IN TIMBER MEMBERS UNLESS APPROVED BY THE SUPERINTENDENT

ALL PROPRIETARY CONNECTORS AND FIXINGS ARE TO BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS 
SPECIFICATIONS
TIMBER MEMBERS SHALL HAVE THE FOLLOWING MINIMUM STRESS GRADES UNLESS NOTED OTHERWISE ON THE 
DRAWINGS

MPG10  FOR SEASONED PINE
F8          FOR UNSEASONED HARDWOOD
F8          FOR OREGON
F17        FOR SEASONED HARDWOOD

MAXIMUM UNDERSIZE FOR ALL TIMBER MEMBERS SHALL BE AS FOLLOWS:
(i) 0 FOR SEASONED PINE SPECIES AND OTHER SEASONED SOFTWOODS
(ii) 3mm FOR UNSEASONED HARDWOODS
(iii) 0 FOR SEASONED HARDWOODS
(iv) 4mm FOR OREGON

ALL NAILS, BOLTS AND SCREWS SHALL BE GALVANIZED UNLESS APPROVED OTHERWISE BY THE SUPERINTENDENT

STUDS IN ALL LOAD BEARING STUD WALLS ARE TO BE 90 X 45 MGP10 AT 450 MAX CTS WITH NOGGINS AT 1300 VERTICAL 
CENTRES, UNLESS NOTED OTHERWISE

ALL TIMBER BEAMS AND/OR LINTELS ARE TO BE SUPPORTED AT THEIR ENDS BY 2/90 X 45 MGP10 STUDS SECURELY 
NAILED TOGETHER, UNLESS NOTED OTHERWISE

TOP AND BOTTOM PLATES ARE TO BE 90 X 45 MGP12, UNLESS NOTED OTHERWISE

ALL NON LOAD BEARING STUD WALLS ARE TO BE TIED AT TOP AND BOTTOM INTO FLOORING AND ROOF FRAMING

FIX STUDS TO CROSS MASONRY OR CONCRETE WALLS WITH M10 MASONRY ANCHORS AT 900 CTS, UNLESS NOTED OTHERWISE

PROVIDE DOUBLE JOISTS UNDER WALLS

PROVIDE TIMBER BLOCKING AT 1800 CTS TO ALL TIMBER FLOOR JOISTS, UNLESS NOTED OTHERWISE

PROVIDE DOUBLE PURLINS EITHER SIDE OF ROOF PENETRATIONS, UNLESS NOTED OTHERWISE.

ALL TIMBER ROOF FRAMING IS TO BE SECURELY TIED DOWN. AS A MINIMUM PROVIDE 30 X 1.0mm STRAPS BY 900 LONG 
AT 1200 MAX CTS, UNLESS NOTED OTHERWISE
TIMBER LINTELS FOR SINGLE OR TOP STOREY STRUCTURES SHALL BE AS FOLLOWS, UNLESS NOTED OTHERWISE:

SPANS UP TO 1000mm - 190 X 45 F17 KDHW
SPANS UP TO 1600mm - 240 X 45 F17 KDHW
SPANS UP TO 2900mm - 290 X 45 F17 KDHW

BEAM TO BEAM CONNECTIONS SHALL BE VIA APPROVED GIRDER BRACKETS, UNLESS NOTED OTHERWISE

T3

T4

T5

T6

T7

T8

T9

T10

T11

T12

T13

T14

T15

T16

T17

T18

T19

T20

T21

NOTE:
1. ALL DESIGNS SHOWN ARE PRELIMINARY ONLY AND HAVE 
    BEEN PRODUCED AS 'HIGH LEVEL' DRAWINGS FOR THE 
    PURPOSE OF PROCURING APPROXIMATE BUDGET ESTIMATES
    FOR THE REQUIRED WORKS ONLY. THE DESIGNS SHOWN ARE
    SUBJECT TO CHANGE AND MUST NOT BE CONSIDERED AS   
    FINAL DESIGNS OR USED FOR CONSTRUCTION. 
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Appendix D 

Historical Geotechnical Reports 
 

o Geotechnical report No. 114090, prepared by AS James, dated 23rd March 2012. 

Prepared for the subject building following historical building damaged from subsidence.  

o Geotechnical report No. 107988, prepared by AS James, dated 16th October 2006.  

Prepared for the adjacent property St Killian’s Primary School.   

o Geotechnical report No. 19C 0989, prepared by GTS, dated 3rd December 2019.  

Prepared for the adjacent property St Killian’s Primary School.  
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Report 19C 0989  1 
Geotechnical Testing Services 
 

1 INTRODUCTION 

Bree Architects commissioned Geotechnical Testing Services (GTS) to conduct a 
geotechnical investigation for a proposed development at 183 McCrae Street, Bendigo. 
The investigation has been conducted for the purpose of assessing general subsurface 
conditions at the site and consequently providing design parameters and a Site 
Classification in accordance with AS2870 – 2011 Residential Slabs and Footings. 
 

2 INVESTIGATION 

The investigation was conducted on the 25/11/2019 and the 29/11/2019 using a hand 
auger to drill 2 boreholes to a depth of 1m each, and a vehicle mounted drill-rig to drill 
one borehole to 4.5m within the designated area as marked out by the client. It is noted 
that there was not suitable access to the rear of the site with our drill rigs. The subsequent 
soil profiles are presented on page 4 and the location of the boreholes is presented on 
page 5. 

At the time of this investigation, the type of development proposed was unknown.   
 

3 SITE CONDITIONS 

At the time of the investigation, the surface of the site was dry, with no grass cover or 
visual rock within the immediate surroundings. The site is currently occupied by an existing 
residential dwelling surrounded by at least four small trees less than 8m in height that may 
affect the subsurface conditions. The site has a north eastern exposure, falling back-to-
front and right-to-left from the front of the property. There is was visual evidence of 
surface cracking or groundwater seepage encountered over the investigated depths. 
Full details of the soil conditions are presented in the borehole logs. 
 

4 SITE CLASSIFICATION 

After allowing due consideration to the site geology, soil conditions, drainage, vegetation 
and known details of the proposed structure, the site has been classified as Class P 
(AS2870 – 2011) due to the depth of uncontrolled fil l in excess of 0.4 metres, and the 
presence of trees and existing dwelling that may cause abnormal moisture conditions 
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Report 19C 0989  2 
Geotechnical Testing Services 
 

across the site. The reactivity of the material at the site would typically lead to a Class M-D 
classification. 

5 DISCUSSION 

Particular attention should be paid to the design of footings as required by AS2870 – 2011. 
In addition to the normal founding requirements arising from the above classification, 
particular conditions at the site dictate that the founding medium and minimum depth 
below existing surface levels for all footings should be as follows: 

 Siltstone, extremely weathered, off-white, moderately hard. 
At depths below 3.6 metres 

It is noted that suitable founding conditions weren’t encountered at the rear of the site, 
however, based on past investigations in the region, it is expected that Siltstone will be 
encountered at depths of between 3 and 4 metre.  
An allowable bearing pressure of 300kPa is available for edge beams, strips and stump 
footings founded as above. All foundations should extend a minimum of 100mm into the 
above foundation material. Blinding concrete (minimum strength15MPa) may be used to 
bring the excavations up to design levels. 
Due to the founding depth, along with the wet, low strength material which has potential 
to collapse on excavation, it is the recommendation of GTS that screw piers be used. Screw 
piers should be driven to refusal on the weathered Siltstone rock and proportioned for an 
allowable end bearing pressure of 500kPa. If bored piers are preferred, then they may be 
socketed at least 0.5 metres into the weathered Siltstone rock and designed for an 
allowable end bearing pressure of 700kPa. It is noted that shoring or casing is likely to be 
required for the bored pier excavations.  
 
6 IMPORTANT NOTES ABOUT THIS REPORT 

 The site classification presented in Section 4 assumes that the current natural 
drainage and infiltration conditions at the site will not be markedly affected by the 
proposed site development work. Care should therefore be taken to ensure that 
surface water is not permitted to collect adjacent to the structure and that 
significant changes to seasonal soil moisture equilibria do not develop as a result of 
service trench construction or tree root action. 
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Geotechnical Testing Services 
 

 This is not a comprehensive investigation nor is it economic or practical to 
determine every subsurface feature on the site. Although this investigation indicates 
that soil conditions are relatively uniform across the site, it is recommended that the 
base of all footing excavations be inspected to ensure that the founding medium 
meets that requirements referenced herein with respect to type and strength of 
founding materials. If further variations in descriptions in soil types, colour or depths 
are discovered during construction, this office should be notified immediately so 
that potential influence on the footings may be assessed. 
 

 The soil colours provided in the borehole logs attached may vary with soil moisture 
content and individual interpretation, therefore colour alone should not be used to 
identify these soils. 
 

 Strength characteristics of soils often exhibit a large variation between wet and dry 
conditions. Soil characteristics of a soil profile are given on the soil conditions at the 
time of the investigation. 
 

 In the event of significant earthworks being undertaken on the site after this 
investigation, this report may require an amendment if appropriate. 
 

 If uncontrolled FILL is found during this investigation, it is an indication of what was 
found during the investigation and it may vary over the site. It may be in the best 
interest of the buyer / seller to undertake a more detailed investigation, in this 
instance. 

Should you have any further queries concerning these results, please do not hesitate to 
contact GTS on 03 5441 4881.  

  
Shane Hampton (BE(Hons)) 
Principal Geotechnical Engineer 
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Key 
Drilling Method Moisture Condition Cohesion Density Testing/Sampling 

AS – auger screwing D – dry VS – very soft VL – vey loose PP – pocket penetrometer 
HA – hand auger M – moist S – soft L – loose V – hand vane sheer 

 W – wet F – firm MD – medium dense DCP – dynamic cone penetrometer 
  St – stiff D – dense SPT – standard penetration test 
  VSt – very stiff VD – very dense US – undisturbed sampling 
  H – hard  DS – disturbed sampling 
  VH – very hard  * see notes on bore location page 
     

Report 19C 0989   4 
Geotechnical Testing Services 

BOREHOLE LOGS 
Client: Bree Architects 

Borehole log no: 1-3 
Report number: 19C 0989 

Date drilled: 25-29/11/19 
Project: 183 McCrae Street 

Bendigo 
Logged by: RC,BT,MM 

Drilling method: AS+HA 
 

Profile 
(mm): 

* Structure: 
(see key) Material Description: Moisture 

Description: 
Cohesion 
Density: Plasticity: Testing / 

Sampling: 
0  HA1 (25/11/2019)     
to FILL Gravelly Sandy CLAY D Very Low  

1000  
low plasticity, brown, fine to coarse 
sand, fine to coarse gravel, traces of 

brick and slate. 
 Stiff   

0  HA2 (25/11/2019)     
to FILL Gravelly Sandy CLAY D Very Low  

1000  
low plasticity, brown, fine to coarse 
sand, fine to coarse gravel, traces of 

brick and slate. 
 Stiff   

0  BH1 (29/11/2019)     
to FILL Clayey Sandy SILT Dry Medium 

dense Low  
400  dark brown, fine to coarse sand.     
to Worked 

Alluvial Sandy CLAY Moist Stiff Low  
2000  dark brown, brown, orange/brown.     

to Worked 
Alluvial Clayey SAND Wet Very Loose Low  

2800  brown     
to Worked 

Alluvial Clayey GRAVEL Moist Very stiff Low  
3600  brown     

to Rock SILTSTONE Dry Moderately 
hard -  

4500  extremely weathered, off-white     
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