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1 Project Description 
The proposed development is for the restoration and refurbishment of the existing Sirius building, 
including alterations and additions. The existing building is proposed to be substantially retained and 
restored with integrity. New residential additions are proposed to be added to the existing structure in 
appropriate locations to maintain the legibility of the original architectural form, and new structures for 
commercial uses are proposed to be added at the Cumberland Street and Gloucester Walk frontages of 
the site. 

The existing Sirius building has a varied height profile due to its modular form and due to the fall across 
the site when observed from Cumberland Street and from Gloucester Walk. The existing building rises 
from the north and south towards a central tower with a maximum height of 34.6m above ground level at 
Cumberland Street (equivalent to an 11-storey building). Due to the existing split-level apartments, the 
building is conveyed as having a greater number of levels (25 storeys).  

The proposed alterations and additions to the existing building will increase the overall building height by 
5.4m to a maximum building height of 40.9m above ground level at Cumberland Street. On the 
Cumberland Street entry side of the site, the building presents as thirteen (13) levels at the highest 
occupied level. When observed from Gloucester Walk, and due to the fall across the site, the building 
presents as fourteen (14) occupied levels.  

The building incorporates two levels of basement car parking. 

The proposed works include: 

− Alterations and additions to the existing building to provide for: 
o Residential accommodation (a total of 76 apartments) 
o Commercial premises, including retail floorspace; and 
o Basement car parking. 

− Provision of a through-site link between Cumberland Street and Gloucester Walk. 
− Upgrades to Gloucester Walk including landscaping and pedestrian access. 
− Improvements to Cumberland Street including landscaping and improved carpark entry. 
− Associated works, including: 

o Minor demolition works; 
o Earthworks; 
o Structural upgrades; 
o Services upgrades; and 
o Landscaping works. 

2 Structural Scope of Work 
Design and Documentation of the following: 

• Brief preparation for Geotechnical and Concrete Technology review. 

• Design review of existing structure, along with capacity review of vertical and lateral 
existing members. 

• Review of existing concrete durability and future life span. 

• Demolition of existing non-tower ground floor slab. 

• Review penetrations in existing walls. 



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 7 / 45 
 
 

• Review new slab penetration requirements. 

• Deletion or relocation of existing basement columns. 

• New slab voids/penetrations and wall penetrations (services, windows etc.) 

• Deletion of existing slabs to create double height spaces. 

• Relocation of stairs between levels requiring modification to the structural steps 

• Alterations to existing façade and precast panels. 

• Rehabilitation of existing concrete throughout, where required (main structure and 
precast). 

• Excavation of existing basement level to create new lower basement level consisting of 
carpark, truck dock and storage, etc. 

• New ground floor transfer beams under existing ground floor structure as a result of 
column deletion or relocation. 

• New north and south tower lift shafts and stair structure between existing grids at grid 14.5 
to 17.0, 33 to 35.5, 102 to 109.5. 

• Advise on column strengthening requirements as a result of vertical pod additions and 
AS3600-2018 upgrade. 

• Alterations to internal non load bearing walls. 

• Strengthening to existing central tower cores to sustain lateral loads to AS3826-1998 based 
on all new works not altering the overall modal building mass. 

• New multi-level structure to west at Cumberland Street (retail, pool, etc). 

• Pool Structures where applicable on existing building. 

• Design of self-stacking lightweight pods on top of existing roof. 

• Design of balcony prefabricated balconies. 

• New low-level structure on Gloucester Walk (to east). 

• Review existing structural fire rating capacity to AS3600-2018.  

2.1 Structural Update Requirement 

Irrespective of original statutory design requirements existing, the Sirius structure in its upgraded 
form will be required to satisfy the following current statutory requirements (latest revisions): 

• Live loads in accordance with AS1170.0. 

• Wind loads in accordance with AS1170.0. 

• Earthquake loads in accordance with AS3826-1998 for minor changes or AS1170.4 for major 
changes, as defined in Section 2 of AS3826-1998. 

• Structure fire rating requirements as required by the BCA. 
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• No code specific upgrade requirements are stipulated for future structural durability 
however the re-habilitated concrete structure should provide an NCC design life of 50+ 
years without significant ongoing degradation. 

2.2 Existing Sirius Structure Statutory Comparison with Current 
Requirements 

COMPARISON TABLE 

ITEM AS DESIGN CURRENT CODE 
REQUIREMENTS 

COMMENTS 

1 Residential 
Floors 

Live Load = 2.0 kPa Live Load = 1.5 kPa Design LL exceeds current 
requirements. 

2 Corridors Live Load = 3.0 kPa Live Load = 4.0 kPa Minor load deficit. 

3 Stairs Live Load = 4.0 kPa Live Load = 4.0 kPa Compliant. 

4 Wind Loads Ordinance 70 AS1170.0 Generally, does not govern 
lateral capacity. 

5 Earthquake Ordinance 70 AS3826-1998 North low rise – fail. New 
stability element required. 
Tower – Generally ok with 
strengthening added to 
cores at lower levels. 

South low rise – to be 
stabilised subject to 
review. 

6 Slabs – Fire 
Rating 

Ordinance 70 / 
AS1480 

AS3600 Complies for 60mins, 
90min, subject to minor 
areas where two way slabs 
are less than 200mm. This 
will require addition of 
new beams on party wall 
lines 

7 Beams – Fire 
Rating 

Ordinance 70 / 
AS1480 

AS3600 Complies for 60mins in 
carpark and 90min in 
residential. 

8 Columns – Fire 
Rating 
Columns – Load 
Capacity 

Ordinance 70 / 
AS1480 

AS1480 

AS3600 
 

AS3600 

Fails for small tower 
columns with aspect ratio 
less than 4:1. 
Generally ok for current 
conditions but may need 
strengthening for new 
increased loads. 

9 Vibration N/A AS1170.2 / SCP P354 
and Assessing 
Vibration-2006 
(Dept of 

Generally, complies for 
structural borne vibration 
induced by human 
occupants and wind loads. 
Acoustic Engineer to 
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ITEM AS DESIGN CURRENT CODE 
REQUIREMENTS 

COMMENTS 

Environment and 
Conservation) 

comment on non-human 
induced vibration 
(external sources). 

3 Codes & Authorities 
The structural design of the project will be carried out in accordance with the latest version and 
issued amendments following Australian Standard Codes of Practice. 

• AS1170 Part 0  General Principles 

• AS1170 Part 1 Permanent, imposed and other actions 

• AS1170 Part 2 Wind actions 

• AS1170 Part 4 Earthquake 

• AS3600 Concrete Structures Code 

• AS3700 Masonry Code 

• AS3798 Commercial Earthworks 

• AS4100 Steel Structures Code 

• AS4600 Cold Formed Steel Structures 

• AS4678 Retaining Structures 

• AS3826 Existing Structures for Earthquakes 

• 2020 National Construction Code / Building Code of Australia (BCA) 

• Fire Engineering Brief 

• Safework NSW Requirements 

• Sydney City Council 

• ESD Requirements. 

• Department of Environment and Conservation – Assessing Vibration 2006 

Wherever reference is made to a Standards Associated of Australia (SAA) Standard, the 
requirements of the editions and amendments to them current at the date of Construction 
Certificate shall apply to the relevant materials or operations and be deemed to be incorporated in 
this specification.  

4 Drawings 
The specification shall be read in conjunction with the structural, architectural, services, and other 
relevant trade and package drawings. It is the responsibility of the Contractor to coordinate fixings 
to cladding, services, and other non-structural elements on the shop drawings that are not shown 
on the structural drawings. 
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4.1 General Notes Drawing 

This specification shall be as noted on the SCP structural General Notes drawings. Any 
discrepancies between the drawings and notes shall be immediately referred to the structural 
engineer for clarification. 

4.2 Document Management 

The Document Management system is defined by the Principal’s Representative and subject to 
amendment. Contractors must use the appropriate software systems required to complete its 
works. 

5 ESD Requirements 

5.1 General 

This specification shall be read in conjunction with the ESD Specification. 

5.2 Contractor Responsibility 

The Contractor is required to complete the design, construction and documentation of the 
Facade works in accordance with the intent of the ESD Specification to facilitate achievement of 
the nominated ratings as described in the ESD Specification. It is the Contractor’s responsibility to 
be aware of their overall responsibilities with regard to the associated environmental targets in 
the ESD specification. 

5.3 Green Star 

The ESD requirements are multi-disciplinary and affect the works described in this specification. 
Refer to the ESD specification and the Green Star Responsibilities matrix provided to understand 
the specific Green Star requirements as they relate to this specification. 

It is the Contractor’s responsibility to collect and compile all necessary information and supporting 
documentation, as required, and related to their portion of the Works. 

The Contractor must prepare documentation in a presentable and appropriately formatted way 
and is responsible for providing all information requested by the Green Building Council of 
Australia (GBCA) however this will not be formally submitted. The Contractor will be responsible 
for collating any required information so that it can be compiled and submitted to the Principal’s 
Representative. The submission should be in accordance with the requirements stated by the 
GBCA.  
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6 Loading Criteria 

6.1 Unit Weights 

Design dead load shall include all self-weight and dead loads of elements.  Unit weights shall be in 
accordance with Appendix A of AS 1170.1 (2002)  

6.2 Superimposed Dead Load 

Due consideration shall be given to superimposed dead loads due to: partitions, floor finishes and 
toppings, ceilings and services, plant and equipment, hobs and kerbing, perimeter screens and 
walling, escalators and stair flights, planters and landscaped areas, and any imposed dead loads 
from roof framing, glazing and linings.  Reference shall be made to the architectural drawings for 
the extent and location of these loadings. 

6.3 Lightweight Roof Loads 

Roof loads shall be evaluated in a systematic fashion as set out in the Pro-Forma at Appendix A of 
this Design Brief.  Services and Acoustic Consultants are to be requested to supply the necessary 
loadings to allow completion of the Pro-Forma.  A copy of the Pro-Forma shall be included in all 
calculations and shall be summarised on the roof-marking plan for each building. 

Suspended ceilings, major service ducts and pipe work required to be supported by purlins shall 
be designed and specified to be attached to the webs of the purlins. 

6.4 Groundwater 

For the purpose of building design, the static groundwater is below the lowest level and no 
hydrostatic pressure is to be designed for the reported maximum ground water level is RL 20.00. 
This can be collated through a sump and pump system as advised in the Geotech report (refer to 
Appendix I). 

Drainage to be provided at base of all retaining walls and at base of all exposed vertical rock cuts. 

For seepage water behind shoring, these shall be designed for ⅓ of the shoring wall height. Refer 
to SCP Shoring brief. Lateral reactions shall be supplied to SCP for incorporation into the design. 

6.5 Retention 

All new lower basement excavation will be in class III sandstone. SCP expects to have vertical cut 
sandstone with local rock strengthening/stability works as required by the Geotechnical Engineer. 

6.6 Vertical Loads 

6.6.1 General 

Vertical design loads in accordance with AS1170.1. Refer SCP drawings for diagrammatic loading 
plans. 
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LOADS 

LOCATION SDL LIVE LOAD COMMENT 

Floor Slabs and Beams Self-weight as 
calculated 

N/A Reinforced and post-tensioned 
concrete taken as a density not 
less than 2,400kg/m3 

Steel to be taken at a density not 
less than 7,860kg/m3 

Masonry Partitions Self-weight as 
calculated 

N/A Taken at a density of 2,200kg/m3 

Façade Self-weight as 
calculated 

N/A TBC by Façade engineer 

Residential 0.5 kPa+walls 1.5 kPa  

Retail 1.5 kPa 4.0 kPa  

Landscape 10 kPa TBC 5.0 kPa Paved podium areas 

Carparking 0.25 kPa 2.5 kPa Basement carparking allowance 

Plant Rooms 1.5 kPa + 
plinths 

5.0 kPa  

Lobby/EOT 1.0 kPa + walls 4.0 kPa  

Loading Bay 1.5 kPa 15.0 kPa  

Podium (Paved) 2.5 kPa 5.0 kPa  

Tree pit – max 1.2m soil 24.0 kPa 5.0 kPa  

Stair 1.0 kPa 4.0 kPa  

New Steel Pods 0.5 kPa + walls 1.5 kPa  

Roofs (Non-trafficable) 0.5 kPa 0.25 kPa (non-
trafficable) 

 

Roofs (trafficable) 1.5 kPa 4 kPa  

Pools 10 kPa/m of 
water + South 
West of pool 
shell 

2 kPa  

Gym 1 kPa 5 kPa  Vibration requirement TBC 

External Public Space 1.5 kPa 5 kPa  

Vehicle Barrier Loads 
(horizontal) 

i Light traffic (less 
than 2.5t) 

ii Light traffic at 
end or straight 
ramp exceeding 
20m 

N/A  
 

i 30kN 

 

ii 240kN 

 

iii 40kN 

Note all vehicle barrier loads are 
applied horizontally in accordance 
with AS1170.1, 0.5m above floor 
level and over 1.5m length. 
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LOADS 

LOCATION SDL LIVE LOAD COMMENT 

iii Medium traffic 
barriers less than 
10t 

Notes: SDL – Superimposed Dead Load i.e. finishes, ceiling, services, etc. 

6.7 Robustness Loads 

National lateral loading of 1.0% gravity loading will be provided in accordance with AS1170.0. 

6.8 Wind Loads 

Wind loads will be assessed in accordance with AS 1170 Part 2, using the following parameters: 

• Region A2, Vu   46 m/s 

• Terrain Category  3 

• Topographic multiplier 1.0 

• Shielding multiplier  1.0 

• Return period   1:1000 

6.9 Earthquake Loads 

Design shall be in accordance with AS1170.4 – Part 4 “Earthquake Loads” (2007) and AS3826(1998) 
“Existing Building for Earthquake” using the following parameters: 

Structure  

Importance Level 3 

Earthquake Design Category III (Dynamic Analysis) 

Annual Probability of Exceedance 1:1000 

kp 1.3 

Z .08 

Site Sub-soil Class Be 

Threshold load for South and Central tower  33% of AS1170.4 as per AS3826-1998(based on no 
significant modal mass increase or structural 
alteration) 

Threshold load for North Towers 100% of AS1170.4 

6.10 Minimum Lateral Loads to Infill Walls – TBC 

Interior and external stud walls and permanent partitions and their fixings and supports, shall be 
designed to resist the following: 
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• Impact load of 0.7kN between 1200mm and 1500mm above FFL (which is the mid height 
range of all walls at 2400- 3000mm ceiling height above FFL). 

• A maximum deflection criteria of span/200 but no more than 12mm (where the vertical 
span of the walls is between 3.5-4m between top and bottom restraint). 

• The load will be applied evenly over the centre between two studs. 

This allows the walls to be built as a lightweight steel framing partition as per the design intent, 
using a combination of 92mm single and boxed studs, 0.75-1.15BMT and limits the deflection to 
span/200 with a maximum of 12mm. 

All internal walls should also be designed for Earthquake forces as per AS 1170.4 – 2007. 

Minimum stud wall BMT = 0.75mm. 

All external stud walls to be designed for applicable wind loads in addition to the above. 

6.11 Temporary and Construction Loads 

The building structures shall be designed to resist all loads imposed during construction.  In all 
instances, the building components in their temporary partly constructed state shall remain 
structurally stable. 

The Contractor to provide temporary construction loads to SCP and the D&C PT contractor if 
applicable. 

6.12 Horizontal Loads to Handrails and Balustrades 

All handrails, balustrade systems shall be designed in accordance with AS1170 Part 1 for C3-
Generally and C5 –Crowd Loadings. Balustrade design and installation to be designed and 
certified to the BCA by the D&C balustrade contractor. Balustrade fixings to be co-ordinated with 
PT Contractor. All anchor embedment’s to exclude hob heights, and be measured into base slab 
U.N.O. All balustrade anchor fixings to be installed to installed to AS5216-2018 by and product 
licensed/ approved installer. 

6.13 In-plane Forces 

Refer to SCP concrete profiles. Design for all ultimate in-plane forces as nominated. 
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7 Deflection Criteria 

7.1 Lateral Deflection 

Inter-storey drift due to wind, earthquake – Floor Height/500 (serviceability) and 1.5%Hfloor based 
on AS1170.4 for the ultimate earthquake event. 

7.2 Vertical Deflection  

DEFLECTION CRITERIA – SPECIFIC REQUIREMENTS 

Floor Design Deflection Criteria Long Term Deflection 

• Slabs    Span / 250 or 25mm – Total 

• Beams    Span / 500 or 25mm – Total 

• Total Allowable Deflections 30mm – Total Beams + Slabs 

• Supporting Masonry  Span / 500 or 15mm – Incremental (whichever is less) 

• Supporting Glass Façade Span / 500 or 15mm – Incremental (whichever is less)  

• Balcony/Cantilevers  Cantilever / 150 or 20mm – Total (whichever is less) 

• Balcony/Cantilevers  Cantilever / 250 or 15mm – Incremental (whichever is less) 

• Transfer Structures  Span /500 total or 15mm – Total (whichever is less) 

• Allow for relative transfer deflection in the floors over 

• Differential short-term deflections under live load = 15 mm 

• Differential deflection between levels under 100% live load, including for the most onerous 
live load pattern, to be contained to 10 mm or less. 

• Wind lateral deflection less than H/500 (Service wind loads) 

• Earthquake inter-storey drift <1.5% based on AS1170.4 with a Ductility Factor = 2.6 (TBC). 

8 New Materials 

Concrete Concrete shall have river gravel or crushed basalt aggregate (no slag 
aggregates).  All concrete slabs are to be cured with applied curing 
compounds compatible with floor finishes. 

Reinforcing steel Reinforcement shall be Grade 500 MPa, ACRS Certified. 

Structural Steel ACRS Certified 

Glass Facades and 
Balustrades 

Glass shall be designed and certified by the glass supplier/façade 
engineer. 
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9 Durability 
The structure shall be designed giving due consideration to durability and the functionality of the 
building and its components.  All new concrete elements shall be designed for the following 
exposure classifications in accordance with AS2159, AS3600 and AS5100 for a 50 year design life. 
Existing concrete elements will be inspected and rehabilitated/protected where required to 
extend the building life by another 50 years. 

Interior:  A2 

Exterior:  B2 

10 Waterproofing 
Waterproofing details are to be in accordance with architectural specifications.   

Roof and other external suspended concrete exposed slabs subjected to weather shall be 
designed as watertight. Primary waterproofing shall be via a certified designed and installed 
membrane system. However external slabs under shall be designed in accordance with Section 5 
of DB2, for a strong degree of crack control with maximum crack widths of 0.3 to 0.4mm. 

11 Geotechnical 
All design shall be in accordance with the site Geotech report. 

12 New Slab on Grade Sub Grade requirements 
Sub grade areas to be in-situ compacted to 98% SDD. Slab on grade to have conventional joints at 
the approval of the project architect based on flexible floor coverings (except in toilets and 
workshops etc. All subgrade to be Geotech certified to 98% SDD and CBR = 3% to 5%, as 
engineered compacted fill. All works in accordance with AS3798-1996. 

13 New and Existing Structural Framing System 

13.1 Design Life 

Future Structure Design Life = 50 years for all existing and new structure, existing concrete will be 
rehabilitated as required. 

13.2 Foundations 

The existing building foundations consist of pad footings on rock under columns and core bases. 
All new columns will also have similar pad footings to rock. Existing pads will be extended to 
satisfy.  

Recent Geotech advice concluded most pods are founded on class III rock (poll = 3500kPa). The 
original building nominated the pod footings to bear on poll = 1000kPa rock. As a result, subject to 
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pod capacity, there is typically a 350% geotechnical increase in the foundation load capacity 
compacted to the reported design. The report highlighted C54 and C158 will require confirmation 
investigation. 

13.3 Existing and Proposed Floor Framing 

The existing concrete consists of reinforced slabs, beams and columns. The load capacity of the 
existing structure will be determined and or modified/strengthened to comply with AS1170.1 and 
the new loads listed in Section 6.6 

New proposed structure will consist of reinforced concrete structure to AS3600-2018. F’c= 40mPa 
minimum concrete strength. The existing structure will be tested for in-situ concrete strengths. 

It is proposed that new double height spaces will be incorporated into the existing structure by 
the removal of slabs between grid bays. It will be ensured that slab the void implementation will 
not diminish the load capacity of the structure as the columns are braced by opposing slabs. Final 
detailing will need to be confirmed to ensure this outcome. 

13.4 Deletion of Existing Masonry Walls 

As described in appendix D and J in order to be within the scope of AS3826, the overall mass of the 
building will need to remain within a 5% margin to enable the 33% threshold require allowance of 
AS3826. 

 

By adding Pods vertically to the existing structure, it is intended to exchange the existing double 
skin masonry walls with a lightweight alternative to ensure the building mass remains 
unchanged. Refer 13.7 for a summary of the analysis outcome. 

13.5 Stair Cores and Lift Cores 

The existing Central tower lift and stair shaft will be retained and strengthened as required. New 
steel core structure will be installed to the North tower to provide to the North tower principally in 
the North and South direction (weak direction of the existing North tower block). 

13.6 Existing Column Load Capacity to Support Proposed Vertical Extension 

The existing columns throughout the structure were analysed based on the proposed Pod 
addition layout, landscaping and proposed swimming pools as shown below and on Landscape 
Plan and Architectural Elevation as issued below. There are numerous columns which will require 
strengthening for both fire and ultimate axial capacity. These will be by either: 

• Column jacketing. 
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• Column extension with steel sections at each end of column. 

• Concrete extension at each end of column. 

Refer to Appendix H for an annotation of columns requiring alteration based proposed vertical 
extension scheme as below. This takes into account the proposed pod, landscape and pool loads 
and deletion of internal masonry walls. It is proposed to relocate some columns in the basement 
to assist in planning layout. Existing and new columns will be checked/designed for any changes 
in forces, etc. 

The Geotechnical investigation on the site for randomised pad footings indicated most as 
constructed pad footings are bearing on 3500kPa rock. The original structural design documents 
indicated the pad footings were bearing on 1000kPa rock. As a result, there is effectively a 350% 
increase in the potential foundation capacity subject to the structural pad footing assessment. 

 

 

Architectural Roof Plan (above) and East addition of proposed additions (below). 
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13.7 Existing Central Tower Core Capacity to Laterally Support Proposed 
Vertical Extension 

The growth in tower height has the potential to alter the forces in the cores under lateral load. The 
existing core structure is lightly reinforced and as such does not have the capacity to comply with 
AS1170.4 requirements. It is proposed to assess the central tower under AS3826 as below, on the 
basis that the building mass is generally unchanged, as described in section 13.4. This will allow 
SCP to review the modified central tower structure under the provisions of AS3826-1998 using the 
33% EQ Threshold loading. 
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The Central tower lateral core capacity to support the proposed vertical extension of the tower has 
been analysed taking into consideration the: 

• Revised statutory floor loading. 

• Addition of balcony steel pods. 

• Addition of up to two stories lightweight pods at the top of the central tower. 

• Addition of landscaping to existing balconies and on top of new steel pods. 

• Addition of pools/spas to existing roof slabs and on top of new steel pods. 

• Deletion of all masonry walls with a lightweight replacement. Internal tenancy walls to be 
constructed from lightweight stud walls for reasons explained in 13.4. 

Based on the proposed above, compared to the original the building, the overall proposed 
earthquake mass as defined in AS1170.4 is actually less. 

G + 0.3Q Existing Structure: 89,900 kN 

G + 0.3Q Proposed Structure: 87,600 kN 

When analysed under AS1170.4, the proposed alterations actually reduce the Earthquake core 
base forces. 

 

It has therefore been proven that the proposed alterations do not increase to Earthquake mass of 
the (vertical and modal) building, hence the provisions of AS3826-1998 apply. (67% reduction in EQ 
loading is applicable). 

The peak ultimate compressive stress in the walls is 5.44MPa, which is less than the code 
maximum of 9.75 MPa under Earthquake load. The peak tension stress is 0.93MPa, which indicates 
some reo in the lower section of the cores would be slightly overstressed (based on C12-300 
Central), however this will be re-evaluated with further site investigation or more rigorous analysis. 

At this stage, we therefore envisage no major thickening requirements to the existing central 
core, and only addition of carbon fibre reinforcing to the inside face of the stair and lift shaft at the 
lower core levels. 
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13.8 New North Lift  

The North block is bounded by Grid 6.5 to 53. Based on the level of vertical extension compared to 
the current structure, it is proposed to provide lateral stability via the design of new steel framed 
lift shafts to allow for 100% Earthquake resistance to AS1170.4, as AS3826 will not be applicable due 
to the high level of vertical addition relative to the original mass.  

The lift structure will comprise of 250UC/WC verticals and 150SHS Diagonals as a guide, arranged 
to match floor levels etc. Bracing geometry and layout will suit the architectural requirements. 

Lifts will brace the building in all directions and will occur at Grid 14.5,33.0 and 51.5. These lift shafts 
will have a concrete pit. Stairs to the west of the lift shaft will be framed onto the lift shaft and 
between the existing walls.  

 

3D View as prepared by BVN. 
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13.9 Stair Modification 

It is proposed to modify the stepping between the apartment levels by relocating existing stairs. 
This will be achieved by demolishing the existing fold beam within the stair zone after the erection 
of a steel RHS member spanning between the existing concrete columns (fire rated as required). 

This methodology allows total supporting of the slab prior to the stair void demolition works. The 
process would involve installing SB1, demolishing the red slab zone (after slab strengthening 
works) and pour the new stair structure shown in yellow. 
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13.10 Proposed Slab Voids 

It is proposed to introduce a double height space between Grid 112.5 and 116.5 at the south tower 
at Level 06. This will be achieved by removing the slab between the column faces. As a result of 
the slab adjacent to the columns still remaining, the void can be achieved without any major 
structural alterations, except for new steel support beams within the party wall on Grid 112.5. These 
beams are to span between the concrete columns on Grid 112.5. Pending detailed bottom 
reinforcement investigation, some soffit strengthening of the 150mm thick slab between Grid 116.5 
to 120.5 may require Carbon Fibre Reinforcing to the slab soffit (no fire rating required) as a result 
of the loss of continuity. 

 

 

 

 

The concierge and walkthrough will be created by slab demolition over between grid 82.0 and 
90.0. 

 



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 24 / 45 
 
 

 

 

At the north end, the slab over the cafe will also be deleted at Level 03. This slab again will be 
demolished between existing vertical structure on Grid 6.5 and 10.5.  An opening will be 
established in the concrete wall on Grid 6.5 and this opening will be structurally re-supported by a 
steel lintel as well as lateral restraining elements. 
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14 QA Documentation 
Refer to documentation checklist at Appendix L for a list of QA documentation to be provided to 
SCP Consulting by the builder to allow SCP Consulting to provide a certificate of construction 
compliance to the Principal Certifying Authority. All inspection reports issued by SCP to the 
Contractor site staff will need to be returned and “signed” by the Contractor staff indicating that 
all inspection items listed have been actioned accordingly.  

15 Certification and Inspection  
SCP will conduct periodic inspections of the SCP documented works to adequately certify the SCP 
designed components of the primary structure, that were designed by SCP. 

All items designed by separate D&C Contractor sub contractors (Shoring, piling and PT Reo 
documented by D&C PT contractor) will require to be certified (design and construction of those 
specific works) in accordance with the BCA, applicable Australian Standards and the SCP Design 
Brief (DB1 and DB2) and SCP drawings requirements.  

SCP will issue a certificate for all scope excluding D&C items. The Contractor to confirm with the 
PCA for the project the adequacy of the SCP Certification process.  

16 Post Installed Reo and Anchors 
All post installed fixings to be designed and certified to AS5216-2018. Installers of all chemical 
anchoring systems specified by SCP shall be approved/ licensed installers by the manufacturer of 
the chemical fixing.  

No substitution of anchoring systems specified by SCP is allowed without the approval of SCP. 
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SCP will specify required load testing of anchors by manufacturer approved load testing 
contractors on a as required basis. Submit all load test reports to SCP for approval and as part of 
the certification documents, noting anchor type, date of testing, and location within the project. 

All anchors stainless steel UNO. 

17 Safety in Design 
The attached safety in design register summarises the major safety in design issues we anticipate 
for this project.  These will form the basis of the safety in design process through design 
development.  
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Appendix A Future Lightweight Roof Loading (where applicable) 

ELEMENT DESCRIPTION ALLOWANCE 

Uniform 
(KG/SQ.M) 

Concentrated 
(KGS) 

Line (KG/M) 

Insulation  3   

Normal Ceiling 
2 Layers 13mm Gyprock and to suit Acoustic 
Requirements 

20   

Electrical Cabling 1   

Lighting 2   

A/C Ducting 10   

Fan Coil Units  150 (max)  

Exhaust Units To Roof  150 (each)  

Hydraulics Pipes 10   

Sprinklers 5   

Roof Access System Anchor Loads  
225kg 

(ultimate)  

Solar Panels  27kg Each 36 kg/m + hob 

Roof Live Load (General) 
(In Accordance With As1170.1) 

25 180  

Roof Live Load (Plant) where applicable 750 450  
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Appendix B Fire Ratings 

SUMMARY OF BUILDING USE AND CLASSIFICATION 

Building Use TBA 

Building Classification TBA 

Type of Construction required TBA 

 

FIRE RESISTANCE OF BUILDING ELEMENTS 

• Fire Isolated Passageways discharging from fire isolated stairs or ramps : FRL 120/120/120 

• Concrete slabs between all levels : 90/90/90 residential, 120/120/102 retail 

• Stairs connecting all levels : 120/120/120 

• Lift and stair shafts : 120/120/120 

• Columns : 120/120/120 retail, 90/90/90 residential, 60/60/60 carpark (sprinklered) 

• Storage/Waste rooms: 240/240/240 
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Appendix C SCP Report – Structural Audit 
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Our Ref: 180128 

11th September 2018 

Dedico Development Services 

Suite 02, Level 20, 100 William Street 

Sydney NSW 2011 

Attention: John Green 

RE: 36 – 50 CUMBERLAND ST, THE ROCKS – SIRIUS BUILDING STRUCTURAL AUDIT 

1.0 INTRODUCTION 

The Sirius Building is an existing residential building located in Cumberland St, The Rocks. 

The building was designed in 1977, at the instruction of the “Housing Commission of NSW”. 

The structural design was by Bond James Laron Pty Ltd. 

The building consists of a single storey basement structure, under a common podium level with 

the residential apartment floors over, up to Level 26. 

The basement structure comprises of pad footings on rock, slab on grade and columns. The 

central core structure of the tower block is continuous to the basement level. 

The upper levels consist of concrete slabs and beams bearing on columns and concrete walls. 

All load bearing concrete walls are essentially are orientated in the East West direction. 

Based on the structure being investigated for redevelopment, this report reviews the structure 

and its compliance with the current Australian Standards (except for AS1170.4) including AS 

3826-1998 Strengthening of Existing Building for Earthquake.  

The future structural design and durability life will be required to conform with the NCC , that is 

40-60 years. 

2.0 STRUCTURAL DESIGN LOADS. 

The structural would have been designed in accordance with Ordinance 70 and not current AS 

loading codes. Typically for re-developed existing buildings, the existing structure is required to 

comply with current Australian Standards for vertical loads and wind loads. Earthquake load 

resistance can be reviewed using AS3826-1998- Strengthening of Existing Buildings for 

Earthquake. 

 The following are comments in relation with current Australian Standards after reviewing the 

structural (excepting) documentation.  

2.1 Vertical Loads 

The drawings show floor design loads and these are generally accordance (or exceed) with AS 

1170.1-2002 Structural Design Actions. The apartments have been designed for 2.0 kPa. Current 

AS 1170.1-2002 requirement is 1.5 kPa. 

Existing lobbies and corridors have been designed for 3.0 kPa. Current AS 1170.1-2002 

requirements is 4.0 kPa. The corridors of the existing structure should be able to be justified to 

the current AS 1170.1-2002 load requirements based on the small areas in question.  

mailto:mail@scpconsult.com.au
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We note, however the design load for the exterior podium load is 4.0 kPa, and this is in 

accordance with AS 1170.1-2002 for public areas not subject to wheeled vehicles. We note that 

future construction loads on the podium will require back propping to basement level for 

typical scaffold, and service vehicle loads. 

2.2 Wind Loads 

The tower structure is comprised of a vertical core structure (lift and stair box) and concrete end 

walls at Grid 54, 70, 86 and 102 the critical wind direction for the core is the West Wind. The low 

rise sections are concrete frames consisting of slabs and columns/walls with the walls orientated 

in the east west direction. 

The structure appears stable under AS1170.2 loading based on TC2 and Region A parameters 

(typical of Sydney Harbour). 

SCP will has undertaken a detailed analysis of the tower structure to ensure AS1170.2 Wind load 

compliance. A parametric wind study may also be required to determine reduced actual wind 

loads if required, along with environmental wind effects.  

We note that SCP will need to undertake detailed stress analysis of all members under wind 

load as part of the final design stage.  

As the “end walls of the tower terminate at podium, their strength contribution will need to be 

determined, considering the stair box and lift core structure is continuous to footing level. This 

will be part of the 3D structural wind analysis, to be undertaken at the final design stage.  

2.3 Earthquake Loads 

At the time of design, Ordinance 70 did not require the building to be designed for Earthquake 

Forces. 

AS 3826-1998 requires the building to comply with 33% of the current specified earthquake 

load as defined by AS 1170.4-2007, based on no significant structural alterations being 

undertaken as part of the proposed redevelopment.  

For the Sirius redevelopment, this requirement is for all separate buildings above podium and 

the overall structure of the podium and below. 

We note the structural joints at grid 54 and 102. The joint at Grid 102 is detrimental to the 

earthquake performance and will need to be tied to avoid pounding issues. The joint at Grid 54 

may need to be maintained and widened to avoid pounding.to the northern low rise blocks 

In the case of the north low rise component (Grid 6.5 to 51.5), the predominant lateral “weak” 

direction is the non-south direction as the low rise buildings do not have a lateral core structure 

and the predominant structural form is pure frame between the columns and walls (orientate 

East West). This North-South directional issue can be resolved with the installation of an egress 

core or lift box etc. to basement level.  Refer to Appendix A, which details the requirement 

where major additions are made. In this case it is proposed to have the north low rise section of 

compliant to AS1170.4 (100% earthquake load) by the addition of two new lift shafts at grid 

14.5 to 17 and 33 to 35.5. The building joint at Grid 54 will be maintained to keep the  of the 

low rise section laterally separated from the tower structure. 

A full static earthquake analysis was conducted for the main tower structure with the combined 

lift and stair core and shear walls providing lateral resistance. As required by AS3826-1998, the 



 

 

 

 

3 | P a g e  

required threshold load of one third (type 2 structure) of the earthquake load as specified in 

AS1170.4-2007 was applied to the tower. 

The model results show the bending moments acting on the lift core due to earthquake was 

6187kNm in the North-South direction and 5974kNm in the East-West direction. The 

earthquake bending moment acting on the stair core was 9310kNm in the North-South 

direction and 5936kNm in the East-West direction. The stability of the lift core and stair core 

were checked based on the model results. It shows that instability failure of the cores would not 

occur under current earthquake loads and hence the existing structure can comply with 

AS3826-1998, on the basis that the back fill to the lift pit walls is concrete engaging the rock 

cohesive strength to the east and west walls only. 

This modelling was based on 100% of all lateral earthquake threshold load being taken by the 

cores and the basement shear walls, and ignores other lateral elements (walls, columns and 

frame action) for conservativeness. Ultimate core stresses were 7 MPa compression and 2.8 MPa 

Tension. These stresses appear to be satisfied by the current documented concrete and 

reinforcing in the Bond James Larson drawings.  

We note that the lift core is understrength in terms of reinforcing installed based on the 

engineering drawings at the lift door locations. SCP propose to strengthen this localised area 

with Carbon fibre wall reinforcing applied to the shaft wall from the lift pit level to Level 3. 

3.0 FIRE RATING COMPLIANCE 

The structure fire rating was reviewed in accordance with AS3600-2009. It is understood that 

BCA requires 90mins FRP for residential area (from Podium level above) and 60mins FRP for 

carpark ( sprinklered). 

3.1 Residential Slabs 

Essentially, the floor slabs are either on-way/two-way slabs bearing on beams/walls or two-way 

flat slabs supported on columns. The fire provisions for slabs for 90min FRL from AS3600-2017 

are as follows:  

SLAB FRP Min thickness (mm) 

Axis distance (αs) 

(mm) 

Flat slab on columns 90mins 200 25 

One-way/two-way 

continuous slab on 

beams/walls 

90mins 100 15 

The concrete slab cover as shown in the structural drawing was 20mm for internal area and 

30mm for external area. The min bar size used in slabs was 12mm diameter.  

As all flat slabs are minimum 200 mm thick, and the Axis Distance (as) = 

20+12/2=26mm>25mm. These slabs comply with the fire provisions of AS3600-2017 for 90min 

FRL. 

All one way slabs (spanning between walls and beams) are at least 150thick with a as =26mm, 

and hence complies with the fire provisions of AS3600 for 90min FRL.  
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3.2 Residential Beams 

The typical beam width of the building was 230mm and the cover was 25mm for internal area 

and 40mm for external area. The min reinforcing tie size used in beams was 10mm and min 

longitudinal reinforcing bar size was 16mm.  

To comply with fire provisions, AS3600 for 90 min FRL requires the min axis distance to be 

27mm for 230mm wide beam. Current beam axis distance equals 25+10+16/2=43mm (>20mm) 

which complies with the code provisions. This is on the basis all beams are continuous.  

3.3 Residential Walls 

Walls are generally 150mm to 230mm thick with wall reinforcing cover 20mm for internal and 

30mm for external conditions. The most critical wall (heavily loaded) wall was checked against 

fire compliance. The calculated N*f/φNu = 0.38, where N*f is the design vertical load under fire 

and φNu is the concrete wall strength calculated based on AS3600-2017. 

At 90min FRL and walls being exposed on two sides, AS3600-2017 fire provisions requires walls 

to have min 143mm thickness and min axis distance of 11mm.  

As the min thickness of current concrete walls is 150mm and the wall cover 20mm is larger than 

the required axis distance 11mm, the walls are considered to comply with fire provisions.  

We note that the future vertical additions with increase the wall loads. The affected walls will 

also comply for fire rating as their minimum thickness is 200mm. 

3.4 Column 

A detailed investigation was carried out for column compliance with the fire provisions. 

Generally, the internal columns with smaller sizes need to be strengthened to comply with the 

fire requirement of AS3600.  

Existing 230 and 250 wide columns may require strengthening and fire rating compliance by 

enlarging the column to the achieve as aspect ratio of 4:1. 

3.5 Chasing 

No chasing will be allowed to slabs, columns and walls as a result of reduced cover to 

reinforcement end a failure of fire rating compliance. 

4.0 CONCRETE STRUCTURE DURABILITY 

As part of the structural rehabilitation, the concrete and internal steel reinforcement, shall be 

investigated for a future 40-60 year life. 

As part of the structural audit and to understand the upgrade cost to the existing structure, a 

full concrete technologist material audit will be required by a concrete technologist. Once the 

extent of precast retention is identified, the following scope of investigation would be required. 

We note that the precast window frames and balustrade capping PC is non-structural. 

The following should be reported on in order to understand the requirement to keep the 

structural serviceable for a future 40-60 years as required for the NCC, and the 

compliance with current AS3600 fire rating provisions.Advise of current concrete cover and 

concrete strength to internal and external concrete elements, including basement (both walls, 

columns and slabs). This should include cover at drip grooves etc. 
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1. Identify the future service life of all exposed external  and internal in-situ 

structural  concrete based on the current degree of ingress of chlorides, carbonation etc. 

This shall also include all exposed basement concrete. 

2. Identify areas of cover reduction and areas of concrete spalling. Advise on rectification. 

3. Advise on any areas of AAR and provide rectification advice. 

4. Provide comment on the method of external cleaning the structure and the application of 

a coating system to arrest further ingress of chloride , sulphate etc. as required to ensure 

a future 40-60 service life if applicable ( in lieu of REMOVAL AND PATCH) 

5. Comment on the future service life of the basement slab on grade based on car park 

abrasion rates. Advise of any sealers/ toppings etc. if required. 

6. Comment on the likely condition of the foundation structure in terms of future 

serviceable life. Refer attached drawings. 

7. For all retained pre-cast (to be identified), comment on the future service life using the 

above requirement/items. This is to include connection life of the precast connection to 

the super structure. 

 

 

We trust this report is per your requirements.  

 

 

 

 

Yours faithfully 

SCP Consulting Pty Ltd 

 

Paul Siewert  

Director 
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APPENDIX I 

AS3826-1998 – EXTRACT 
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APPENDIX II 

STRUCTURAL MODEL EXTRACTS. 
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Appendix D SCP Report – Structural Advice 
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1 Introduction 
Sirius Developments Pty Ltd has requested that SCP Consulting Pty Ltd provide a structural 
review of the existing Sirius Building with a view of providing a summary of aspects of the existing 
structure along with a report providing structural advice in relation to future possible structural 
alterations as part of the architectural design competition outcomes.  

SCP was involved with Sirius Developments Pty Ltd as part of the NSW Government competition 
for the purchase of the site and the existing Sirius Building. As a result of the purchase bid process, 
SCP investigated the structural aspects of the existing building including strength of cores, 
existing slabs etc. There are unknowns at this point in relation to the exact condition of the 
externals and internals of the existing structure condition and these items will need verification as 
part of the Phase 2 – Part A Report (to be issued).  

As part of this Phase 1 report, it is envisaged to detail the following items as part of the report, 
based on a review of the current structural documentation: 

• General structural overview and statutory audit 
• Advise on portions of apartment floor slabs that can be deleted and which must remain to 

retain structural integrity. 
• Advise on portions of internal non load bearing apartment walls that can be deleted and 

which must remain to retain structural integrity. 
• Provide advice regarding portions of bounding apartment walls that can be deleted and 

which must remain to retain structural integrity. 
• Advise on portions of the low-rise apartments that can be deleted and still retain the 

structural integrity of the main tower apartments. 
• Provide concept advice on how beams can be inserted into the façade to extend double 

height spaces on the window bays. 
• Provide advice on how beams can be inserted where walls are removed between 

apartments Minimum 2100mm head height to be provided. 
• Provide advice on how potential balcony construction can be achieved in relation to 

existing precast façade panels. 
• Advise on potential floor penetrations arrangements without floor stiffening beams being 

added. 

This report shall be read in conjunction with any future architectural concepts in relation to 
proposed architectural driven structural changes. 
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2 Structural Description 
SCP are in possession of the existing structural drawings for the project. These drawings are 
included in Appendix D—Exisiting Plans of Competition Brief. SCP has undertaken site inspections 
of the Sirius Building.  

The structure appears to have been designed in 1977 and constructed shortly after. The structure 
is in good condition internally with no obvious signs of internal degradation. We note there are 
visual instances of external concrete degradation which will require assessment, analysis and 
remediation to extend the life of all external concrete elements for a further 40 – 60 years, based 
on current and future exposure conditions.  

The structure is of conventional concrete reinforced construction involving columns, beams and 
slabs. Loadings are presented on the drawings in addition to reinforcement and concrete 
strengths. 

The building is laterally and vertically supported by concrete cores. Floor slabs either span 
between concrete beams or act as two-way flat plates supported on columns founded by pad 
footings onto rock.  

The building would have been designed in accordance with Ordinance 70 and other specific 
design information at the time. 

The building comprises of three sections, which are defined by the following building joints: 

• North Low Rise  Grid 6.5 to 52.5 
• Central Tower Grid 52.5 to 103.5 
• South Low Rise Grid 103.5 to 124.5 

It is anticipated that the building is to be architecturally modified and this will involve alterations 
to the structural fabric. As part of the modification works, structural required upgrades to support 
current statutory loads is envisaged in combination with fire upgrade requirements.  
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2.1 Structural Update Requirement 

Irrespective of original statutory design requirements, the structure in its upgraded form will 
structurally be required to satisfy the following current statutory requirements (latest revisions): 

• Live loads in accordance with AS 1170.1. 
• Wind loads in accordance with AS 1170.2. 
• Earthquake loads in accordance with AS 3768 for minor changes or AS 1170.4 for major 

changes, as defined in Section 2 of AS 3678-1998. 
• Structure fire rating requirements as required by the BCA.  
• No code specific upgrade requirements are stipulated for future structural durability 

however the re-habilitated concrete structure should provide an NCC design life of 50+ 
years without significant ongoing degradation. 

2.2 Statutory Comparison with Current Requirements 

COMPARISON TABLE 

ITEM AS DESIGN CURRENT CODE 
REQUIREMENTS 

COMMENTS 

1 Residential 
Floors 

Live Load = 2.0 kPa Live Load =  

1.5 kPa (resi) 

Design LL exceeds current 
requirements 

2 Corridors Live Load = 3.0 kPa Live Load = 4.0 
kPa 

Minor load deficit 

3 Stairs Live Load = 4.0 kPa Live Load = 4.0 
kPa 

Compliant  

4 Wind Loads Ordinance 70 AS 1170.2 Generally does not govern 
lateral capacity 

5 Earthquake Ordinance 70 AS 3826-1998 North low rise – fail. New 
stability element required. 
Tower – generally ok with 
strengthening added to 
cores. 
South Low rise – fail, new 
stability element required 

6 Slabs – Fire 
Rating 

Ordinance 70 / 
AS1480 

AS 3600 Complies for 60min, 90min 

7 Beams – Fire 
Rating 

Ordinance 70 / 
AS1480 

AS 3600 Complies for 60min, 90min 

8 Columns – Fire 
Rating 

Ordinance 70 / 
AS1480 

AS 3600 Fails for small tower columns 
with aspect ratio less than 4:1 

 Columns – Load 
Capacity 

AS 1480 AS 3600 Generally ok for current 
conditions but may need 
strengthening for new 
increased loads 
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ITEM AS DESIGN CURRENT CODE 
REQUIREMENTS 

COMMENTS 

9  Pad Footings – 
Load Capacity 

600 to 1000 kPa rock To be 
determined by 
new geotech 
report 

Investigation required to 
verify rock capacity based on 
future coring to determine 
upgrade requirements 

 

3 Structural Alteration Advice 
We understand that as part of the project works, there will be a requirement to undertake 
numerous alterations/modifications to the structure in order to incorporate the architectural 
design intent. 

SCP identifies below the following items which should be considered as part of the proposed 
architectural changes.  

The structure will have limitations due to the low floor to floor height, and the advice below takes 
this into account.  

We also note that any remediation work will require the works to be justifiable to current codes 
and have all fire issues resolved.  

Sections 3.1 to 3.9 list items that will require consideration in developing the architectural concept. 

3.1 Existing Apartment Floor Penetrations  

The apartment floors essentially span north to south (4m between grids) in one-way zones (pink)  
and supported by columns in two-way zones (orange) and in most cases are supported by beams. 
Slabs are designed to be continuous over the beams. In general slabs can be removed between 
beams for a width of 1000mm to 1500mm width without the requirement for strengthening or 
stiffening, based on typical top and bottom reo being C12-300 top and bottom.  

Examples as below 
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DESIGNATION OF ONE-WAY AND TWO-WAY SLAB ZONES 

 

 

 

 

EXAMPLE 1 – NEW SLOT PENETRATION IN ONE WAY ZONES 
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EXAMPLE 2 – NEW SLOT PENETRATIONS  ADJACENT TO CORES – CASE 1 

 

 

 

 

EXAMPLE 3 – NEW SLOT PENETRATIONS ADJACENT TO CORES – CASE 2 
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EXAMPLE 4 – NEW SLOT PENETRATION IN TWO WAY SLABS (NORTH-SOUTH) 

For slabs spanning between beams and walls, any further widening (beyond 1.5m) may typically 
require secondary beam steel strengthening between the soffit level of the slab span adjacent to 
the desired cut out.   

For two-way slab zones , penetrations will require 200 deep steel beams each side spanning to 
columns and or existing concrete beams. These steel beams will require fire rating. Additional 
strengthening of the existing concrete beams may also be required. 

 

Any new penetrations can only occur in alternate 3rd grid bays to ensure slab continuity over the 
beams and walls.  
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EXAMPLE 5 – NEW SLOT PENETRATION IN TWO-WAY SLABS (EAST-WEST) 

 

EXAMPLE 6 – REQUIRED ALTERNATE SLOT PENETRATION ARRANGEMENT 

 

The above is based on party fire walls being maintained on grid lines, and any new walls being 
lightweight and non-load bearing. 
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3.2 Non-Load Bearing Apartment Walls Deletion 

The structure has numerous non-load bearing brick walls to the underside of the slabs between 
columns and beams over. The walls are non-load bearing and can be removed to underside of 
slab/beam over and up to the column faces without any structural works. These walls are shown in 
the pink below 

 

 

  



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 15 / 32 
 
 

3.3 Non-Load Bearing Apartment Walls and Internal Concrete Walls 

Concrete walls in the east/west direction occur on anchor grids:  

6.5, 14.5, 17, 21, 25, 29, 33, 35.5, 39.5, 43.5, 47.5, 49.5, 54, 70, 86 and 108. 

These walls from part of the lateral capacity system for earthquake and wind resistance, as well as 
supporting the floor slabs, and are shown in green below. 

These concrete walls are bi-directionally reinforced, however as they are principally required to 
support the building laterally, some penetration in the walls can be made in the long walls on 
grids 6.5, 17, 14.5, 29, 33, 35.5, 54, 70, 86 and 108. 

These penetrations if small in width and height will not require strengthening and as a result, 
small windows and doors could be installed without structural modification. Generally, these 
penetrations need to be aligned vertically or spaced apart by twice the penetrations width.  
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666666666  

 

 

 

 

 

Large penetrations cannot be staggered and will require vertical alignment and / or spacing apart 
in order to retain the lateral integrity of the wall.  

Strengthening of the wall via carbon fibre may be required and will require future structural 
assessment.  

Openings should be limited in height to enable a door head in order to support adjacent slabs.  
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EXAMPLE OF TYPICAL NEW OPENING LOCATIONS 

 

 

3.4 North Apartment Stability 

The north low-rise north apartments (Grid 6.5 to 43.5) is laterally separated at B1, B2. As a result, in 
order to comply with AS3679 requirements in relation to earthquake load, new lateral restraint 
elements are required to be located between grid 6.5 to grid 29, connected to the floor structure. 
This could be a shear wall, bracing wall, stair or lift shaft, or combination of. Depending on the 
amount of proposed alterations to the north block, it may be a requirement to have the north 
block fully compliant with AS1170.4 (100% of the earthquake load) by the addition of at least two 
major structural elements. The building joint at Grid 54 will need to be maintained to keep the 
low- rise section laterally separated from the tower structure.  

3.5 South Apartment Stability 

The low- rise south apartments  stability will need review subject to future proposed 
modifications, however the apartment block can be stabilised by installing a  shear wall, bracing 
wall, stair or lift shaft  or installing a tie member across  the Grid 102-104.5 building joint and then 
laterally supporting the south tower to the main central tower structure. 
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EXAMPLE OF NEW POSSIBLE LATERAL SUPPORT ELEMENT LOCATIONS 

 

3.6 Low Rise Apartments that can be Deleted 

The structure in the north low-rise apartments (between Grid 6.5 to 52.5) consist of columns and 
walls and infill brickwork. As discussed previously the apartments can be separated or modified 
internally without consequence by altering the non-load bearing elements (shown in pink in 
Section 3.2). 

In relation to possible partial demolition of the north low-rise apartments, demolition is possible 
between the northern block (grid 6.5) to the south in multiples of two Grid bays. If any separation 
of existing apartments is required, additional lateral restraint will be required. 

3.7 Structural Requirement to Achieve Penetrations Adjacent to Windows 

The opportunity to create double height units may require additional façade support to the 
remaining concrete wall. This will be dependent on the proximity of any new voids relative to the 
slab edge and the particular in-situ edge beam current detailing requirements. Typically, this 
would involve a new steel beam fixed to the adjacent existing concrete edge beam and will 
require fire rating and fixing to the concrete columns. 

Alternatively, the existing precast façade system can be replaced with a self-spanning light weight 
system between load bearing grids 



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 24 / 32 
 
 

 

EXAMPLE OF DOUBLE HEIGHT VOID TO ADJACENT WINDOWS 

 

3.8 Required Lintel Framing for Penetrations in Structural Walls and Non-
Structural Walls 

Any penetrations in non-structural walls (brickwork) where the penetration height is lower than 
slab over, will require an integrated lintel beam over. 

Penetrations in load bearing walls may require structural steel strengthening via supplementary 
frame and possible use of carbon fibre strips on the internal face. 

Section 3.3 describes what is required to ensure vertical load capacity. 
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EXAMPLE OF TYPICAL DOOR FRAME STRENGTHENING AT NEW PENETRATIONS IN WALLS 
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3.8        Required Details for Possible Balcony Option 

The existing face is a precast wall unit that is installed to the slab edges. The precast has a lower lip 
which clips onto the slab edge beam. These edge beams are typically 370mm deep recessed from 
the top of the wall panel. 

 

TYPICAL PRECAST PANEL ELEVATION 

Balcony additions would require extension of the existing slab by the following means: 

1. Modifying the existing precast to expose the slab edge. 
2. Exposing the top reinforcement in the slab. 
3. Welding new reinforcement to the existing reo. 
4. Pouring balcony slab. 
5. Install steel strengthening beams under as shown. 

As a result of the light reinforcement in the existing slab, we envisage that using a lightweight 
balustrade, the resulting new balcony cantilever will be in the order of 1.5m. 
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3.9 Potential Floor Penetration Arrangement 

The existing slabs are lightly reinforced and future penetration requirements will be particular to 
location and proximity, and the availability for local strengthening. 

In general: 

• Minor penetrations can occur subject to not clashing with reo bars away from existing 
support lines of slabs. 

• No penetrations in beams. 
• Some minor penetrations can occur around the lift and stair core. 
• Multiple penetrations around existing columns should be avoided and should be limited to 

a single 100dia  penetrations each side of the column as a guide at this stage. 
• Large box cut penetrations will need to be at least 600 away from the columns and can 

include the installation of 200 deep beams under. 
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3.10 Apartment Columns 

There are numerous columns sizes within the existing structure, varying from 300x300  to 3530 x 
230 in size. 

At this stage, it is envisaged that columns are structurally adequate to support the current 
structure. We note however, that in general (with the low concrete strength specified), the blade 
columns in the tower  may be prone to fail under the current fire requirements of AS3600-2018 for 
columns with an aspect ratio less than 4:1. That is, columns less than  920 x 230 or 1000 x 250 in 
size. 

As a result, tower blade columns may need to be increased in size to comply with AS 3600-2018 
fire rating requirements by the addition of concrete to one side (e.g. increasing 600 x 230 to 920 x 
230). This should be allowed for within the re-planned apartment layouts.  

A full audit of required column upgrade requirements will need to be reviewed as part of the final 
structural upgrade design process based on final load and required FRL and columns size. 
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4 Summary 
The existing Sirius building is over 40 years old and is of sound structural condition, although the 
external facades and other external structural elements have shown signs of durability 
degradation. A full phase 2 part 1 audit of the structure is required in order to determine the extent 
of degradation and to specify the required works in order to increase the life of the structure for a 
further 50+ years as per NCC requirements.  

The sound condition of the structure and the current structural layout indicates there is some 
flexibility with structural modifications such as penetrations in slabs and walls.  

Columns and lift cores will require upgrade to current code requirements by additional 
strengthening and enlarging, in order to satisfy strength and fire requirements.  

The north low-rise apartments are required to remain separated from the tower structure and will 
require up to at least two new lateral support structures depending on the level of modifications. 

The central tower is structurally adequate laterally and vertically apart from some minor lift shaft 
strengthening required 

The south low-rise apartments will need a lateral element in the north south direction or tied to 
the central tower for lateral stability. 

The report details the above and other structural considerations for future architectural planning 
of the Sirius building redevelopment.  
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Appendix E SCP Report – Additional Tower Structure Allowance 
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Report 

DATE 27/11/2019 

TO Dedico Development Services 

ATTN Mr John Green 

RE Sirius Re-Development Additional Tower Structure Allowance 

  

We refer to the above and your request for SCP Consulting to describe the process and 
requirements to accommodate  additional floor structure to be placed on the central tower 
portion of the Sirius project. 

The central tower portion occupies Grid 52.5 to 103.5 and is supported vertically via columns and 
walls, and laterally supported by a combined stair and lift core structure.  

The structure of the tower is founded at the basement level. 
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Structural Design Loads. 
The structural would have been designed in accordance with Ordinance 70 and not current AS 
loading codes. Typically for re-developed existing buildings, the existing structure is required to 
comply with current Australian Standards for vertical loads and wind loads. Earthquake load 
resistance can be reviewed using AS3826-1998- Strengthening of Existing Buildings for 
Earthquake. 

 The following are comments in relation with current Australian Standards after reviewing the 
structural (excepting) documentation.  

Vertical Loads 
The drawings show floor design loads and these are generally accordance (or exceed) with AS 
1170.1-2002 Structural Design Actions. The apartments have been designed for 2.0 kPa. Current AS 
1170.1-2002 requirement is 1.5 kPa. 

Existing lobbies and corridors have been designed for 3.0 kPa. Current AS 1170.1-2002 
requirements is 4.0 kPa. The corridors of the existing structure should be able to be justified to the 
current AS 1170.1-2002 load requirements based on the small areas in question. 

We note, however the design load for the exterior podium load is 4.0 kPa, and this is in 
accordance with AS 1170.1-2002 for public areas not subject to wheeled vehicles. We note that 
future construction loads on the podium will require back propping to basement level for typical 
scaffold, and service vehicle loads. 

Generally, the vertical load capacity of  the existing columns and walls will need to be re-assessed 
with any new additions, but based on the Option 1  EQ requirements below, the deletion of mass 
would not alter the column loads to any great effect. If however Option 2 is taken forward, there 
typically would be a increase in load in the tower columns and strengthening may be required. 

 

Wind Loads 
The tower structure is comprised of a vertical core structure (lift and stair box) and concrete end 
walls at Grid 54, 70, 86 and 102 the critical wind direction for the core is the West Wind. The low 
rise sections are concrete frames consisting of slabs and columns/walls with the walls orientated 
in the east west direction. 

The structure appears stable under AS1170.2 loading based on TC2 and Region A parameters 
(typical of Sydney Harbour). 

SCP  has undertaken a detailed analysis of the tower structure to ensure AS1170.2 Wind load 
compliance. A parametric wind study may also be required to determine reduced actual wind 
loads if required, along with environmental wind effects.  
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We note that SCP will need to undertake detailed stress analysis of all members under wind load 
as part of the final design stage.  

As the “end walls of the tower terminate at podium, their strength contribution will need to be 
determined, considering the stair box and lift core structure is continuous to footing level. This will 
be part of the 3D structural wind analysis, to be undertaken at the final design stage.  

Typically though, the heavy nature of the central tower typically indicates that wind loads do not 
generally govern. This will need confirmation after the wind report is reviewed by SCP. 

Earthquake Loads 
At the time of design, Ordinance 70 did not require the building to be designed for Earthquake 
Forces. 

AS 3826-1998 requires the building to comply with 33% of the current specified earthquake load as 
defined by AS 1170.4-2007, based on no significant structural alterations being undertaken as part 
of the proposed redevelopment.  

For the Sirius redevelopment, this requirement is for all separate buildings above podium and the 
overall structure of the podium and below. 

We note the structural joints at grid 52.5 and 103.5 define the Central Tower. 

A full static earthquake analysis was conducted for the main tower structure with the combined 
lift and stair core and shear walls providing lateral resistance. As required by AS3826-1998, the 
required threshold load of 33%-one third (type 2 structure) of the earthquake load as specified in 
AS1170.4-2007 was applied to the tower. 

The model results show the bending moments acting on the lift core due to earthquake was 
6187kNm in the North-South direction and 5974kNm in the East-West direction. The earthquake 
bending moment acting on the stair core was 9310kNm in the North-South direction and 
5936kNm in the East-West direction. The stability of the lift core and stair core were checked 
based on the model results. It shows that instability failure of the cores would not occur under 
current earthquake loads and hence the existing structure can comply with AS3826-1998, on the 
basis that the back fill to the lift pit walls is concrete engaging the rock cohesive strength to the 
east and west walls only. 

This modelling was based on 100% of all lateral earthquake threshold load being taken by the 
cores and the basement shear walls, and ignores other lateral elements (walls, columns and frame 
action) for conservativeness. Ultimate core stresses were 7 MPa compression and 2.8 MPa Tension. 
These stresses appear to be satisfied by the current documented concrete and reinforcing in the 
Bond James Larson drawings.  

We note that the lift core is understrength in terms of reinforcing installed based on the 
engineering drawings at the lift door locations. SCP propose to strengthen this localised area with 
Carbon fibre wall reinforcing applied to the shaft wall from the lift pit level to Level 3. 
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In short, the current Tower structure can satisfy the required Earthquake Threshold load with 
a  minor addition of internal Carbon Fibre core wall  reinforcement.  

Tower A Discussion 
 

There are principally two options for additions to the refurbished tower structure- 

 

Option 1- Work with existing core Structure. 

In order to maintain the existing structure without adding additional core structure, the critical 
criteria for the tower additions will relate to AS3826-1996 requirements.  

AS3826-1996 stipulates that an existing structure is required to only satisfy 33% of the current 
specified earthquake load as defined by AS 1170.4-2007, based on no significant alterations (only 
minor additions allowed) as described below: 

 

In short, the central tower structure only just complies with the AS3826-1996 33% threshold load 
requirement. In order to satisfy the above effectively, the aim is not to change the seismic mass of 
the building. On this basis, adding new structure to the tower can be achieved by removing 
mass elsewhere in the tower 

As a general rule, additions to the tower structure can be undertaken at the top level  without 
adding additional lateral strengthening by adhering to the following guidelines: 

• Additional mass to the tower to be compensated by deletion of mass (e.g. reduction in 
existing brick walls  etc) 

• If reduction of mass at floor level is made, then addition at floor level can be made for the 
same mass. 

• If reduction of mass throughout the height of the tower is made, then additional mass to 
the top of the tower can be made to approx. 50% to 65% of the total mass reduction. For 
example, if 100T of masonry is removed from the tower building evenly over the height of 
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the building, then 50 to 60T of new structure can be added at the top  without increasing 
the forces on the core structure.  

 

Obviously, using light weight additions to the top of the tower would deem the least 
requirements in terms of weight reduction or allow the most number additional boxes to be 
placed on the top of the tower.  

Conversely, solid additions would require the most amount of weight reduction or allow the least 
number of additional boxes 

Option 2- Add additional core Structure 

 
If the proposed design is to add beyond the scope of Option 1, then the Earthquake dispensation 
granted under AS3826-1996 is not applicable. 
 
In this case, the tower structure will need to be designed for the full earthquake force requirement 
under AS1170.4 , that is 100% required earthquake force. 
 
In this case, it is envisaged that a new core structure would be required and or strengthening to 
the existing core would be required.  
 
The new core would be required as per normal building structures with a core base and 
permanent rock anchors.  
 
Alternatively, it may be possible to strengthen the existing core with structural jacketing around 
the existing core perimeter. This is a significant exercise and will also require footing extension 
and rock anchors in the base of the core jacketing. 
 
The size of any new core structure or strengthening requirements of the existing core is a function 
of the height and mass growth of the central tower.’ 
 
Based on say an additional 5 levels being added, a new core option and strengthening option 
could be as below. 
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Option 1 – New core.  
 
This would typically be a new core of say up to  6mx3m in size, walls 250 thick average from 
basement to say new roof level. Reo would be 200kg/m3 average and 40MPa average. Allow for a 
8mx5x base at 800 thick. 50MPa and Reo=200kg/m3 with 10 to 12 rock anchors. 
 
Option 2- Existing core strengthening. 
 
This option would need exploration but would involve pouring around the existing walls with a 
concrete jacket ( say 250mm average)  and pouring  a strip core base outside the existing walls   
and installing say 10 to 12 rock anchors around the perimeter.  
 
The height of the jacket would be to the new roof level without extending the existing walls. 
Header beams may need to be provided between cores. 
 
 

  
 
 
Footing concept- poured under jacket and around existing walls 
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Proposed Jacket extent.  
 
 
 
 
Yours faithfully 
SCP Consulting Pty Ltd 

 

Paul Siewert 
Director 
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Appendix F SCP Report – Concrete Investigation Scope 
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Brief 

DATE 10/12/2019 

TO Dedico Development Services 

ATTN Mr John Green 

RE Sirius Building – Concrete Investigation Scope 

  

Dear John 

We refer to the above project and your request for SCP Consulting to provide a concrete 
investigation scope brief for the project, based on the proposed redevelopment. 

1 Introduction 
Sirius Developments Pty Ltd has requested SCP Consulting to investigate the opportunity to 
redevelop the existing Sirius building, with a view of additional levels, alterations to façade and 
along with general structural alterations internally and externally. 

The resultant redevelopment works will require the existing concrete to provide adequate 
durability for a future 40-60 years.  

As a result, an understanding of future ongoing durability requirements of the concrete structure 
is required to both ascertain the strength and fire rating of the concrete structure as presented 
along with the understanding of the current condition of the concrete in terms of future life and 
treatments or coatings required. 
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2 Structural Description  
SCP are in possession of the existing structural drawings for the project. These drawings are 
included in Appendix D—Exisiting Plans of Competition Brief. SCP has undertaken site inspections 
of the Sirius Building.  

The structure appears to have been designed in 1977 and constructed shortly after. The structure 
is in good condition internally with no obvious signs of internal degradation. We note there are 
visual instances of external concrete degradation which will require assessment, analysis and 
remediation to extend the life of all external concrete elements for a further 40 – 60 years, based 
on current and future exposure conditions.  

The structure is of conventional concrete reinforced construction involving columns, beams and 
slabs. Loadings are presented on the drawings in addition to reinforcement and concrete 
strengths. 

The building is laterally and vertically supported by concrete cores. Floor slabs either span 
between concrete beams or act as two-way flat plates supported on columns founded by pad 
footings onto rock.  

The building would have been designed in accordance with Ordinance 70 and other specific 
design information at the time. 

The building comprises of three sections, which are defined by the following building joints: 



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 3 / 9 
 
 

• North Low Rise  Grid 6.5 to 52.5 
• Central Tower Grid 52.5 to 103.5 
• South Low Rise Grid 103.5 to 124.5 

It is anticipated that the building is to be architecturally modified and this will involve alterations 
to the structural fabric. As part of the modification works, structural required upgrades to support 
current statutory loads is envisaged in combination with fire upgrade requirements.  

 

 

 



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 4 / 9 
 
 

 

3 Concrete properties. 
 

Existing drawings show the specification for the concrete on the project to be 20-25MPa grade 
with the following covers.  

 

Bored Piers are recorded to be 15MPa. There are columns in the documents specified at 30MPa. 
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Precast Panels window units typically frame windows. These units as documented are specified at 
30MPa and are fixed to slab edge beams using a bolted cleat arrangement. 
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3 Required Non -destructive Concrete Investigation Items 
SCP require a full audit of the concrete structure to both determine the strength of the existing 
members, their fire rating and the require remediation to ensure a future life span of 40-60 years. 

1. Comments on the durability and future life  of the Bored pier and pad foundations based 
on all elements not exposed and bearing on rock. It is no envisaged that there is any 
ground water, only minor seepage water typical with a high set site. 

2. Verify the in-situ concrete strength of the following items 

a) Basement slab on grade 

b) Basement retaining walls 

c) Basement columns 

d) Basement core walls ( all exposed walls) 

e) All visible columns above the basement level 

f) All suspended concrete slab for all levels for the north , central and south tower 

g) All concrete walls above the ground level including both internal and external walls 

h) Core walls above the ground level 

i) Roof slab  
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3. Provide cover reports for all column and wall elements. This along with Item 2 will allow 
SCP to report on fire rating of existing elements. 

4. Verify all vertical and horizontal reo in the lift and stair shaft advising of bar size and 
spacing at basement level, ground level podium level and at every third level above the 
podium. 

5. Provide sample bottom reo cover readings to all suspended slabs at random locations to 
test construction compliance with the original drawings. 

6. Provide reo cover at any drip grooves that are visible.  

7. Identify the future service life of all exposed external and internal in-situ structural concrete 
based on the current degree of ingress of chlorides, carbonation, sulphate etc. This shall 
also include all exposed basement concrete. This shall include cover to all reo bars and 
projected rate of future ingress. 

8. Identify areas of cover reduction and areas of concrete spalling throughout the full height 
of the building. Advise on rectification. This includes underside of all balconies etc. 
Rectification methodology to be sympathetic to the existing concrete finishes and will 
require durability for a future 40-60 years 

9. Advise on any areas of Alkali Aggregate Reaction and provide rectification advice. 
Rectification methodology to be sympathetic to the existing concrete finishes and will 
require durability for a future 40-60 years 

10. Provide comment on the method of external cleaning the structure and the application of 
a coating system to arrest further ingress of chloride, sulphate etc. as required to ensure a 
future 40-60 service life if applicable as an alternative if applicable to arrest and halt  

11. Comment on the future service life of the basement slab on grade based on car park 
abrasion rates. Advise of any sealers/ toppings etc. if required. 

12. Identify degradation in all basement elements from water ingress and provide rectification 
advice. 

13. For all retained pre-cast (to be identified), inspect to understand the future service life 
using the above requirement/items. This is to include connection life of the precast 
connection to the super structure. Identify any spalling and provide rectification details as 
required to achieve durability for 40-60 years. Identify any connection degradation and 
advise on remedial measures accordingly. 

14. Any other item pertinent to the redevelopment and critical to concrete durability for the 
next 40-60 years that is not mentioned above. 
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4  Required Destructive Concrete Investigation Items 
 

1. Undertake test core sampling of pad footings to determine Pad footing concrete strength. 
This shall be undertaken for at numerous locations under the tower. Core sampling to be 
at the top edge of the existing pad footing. SCP will highlight the most highly loaded 
columns where testing is to occur based on the requirement for the concrete in the pad 
footings to be greater than the F’c=20MPa as stated on the structural drawings. 

2. Undertake test core dept of slab on grade to determine the structural depth and sub-base 
composition at locations to be provided by SCP based on future heavy vehicle movement 
locations. 

3. Test core (if required the lift and stair shaft walls) based on the future requirement for SCP 
to have a concrete strength of greater than 25Mpa, should the non-destructive test provide 
a too -conservative reading 

4. Provide a proposal to inspect the precast fixing points and removal of pre-cast concrete as 
required to inspect the current condition and future life of the precast fixing cleats. This is 
dependant on the residual precast to be left on the project subject to the proposed 
refurbishment design. See attached 

5. Any other core holing or drilling  or coring required to satisfy the project requirements and 
or where the results of items listed in Section 3 are non- conclusive or require further 
investigation. 

 

  

 

 

Yours faithfully 
SCP Consulting Pty Ltd 

 

 

Paul Siewert 
Director 
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Appendix G SCP Report – Precast Investigation 
 

  



 

 

 

 

 

 

Ref / 180128  

SCP Consulting Pty Ltd 

ABN / 80 003 076 024 
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Report 

Precast Panel Investigation 
 
DATE 29/05/2020 

TO Dedico Development Services 

ATTN Mr Aldo Donato 

PROJECT Sirius Redevelopment 

  

Dear Aldo 

We refer to the above project and your request for SCP Consulting to comment on the procedure 
to investigate the condition of the precast panel connections. 

The project consists of two types of precast panels. These are “window frame” panels and “curtain” 
panels as below: 

 

Figure 1 - Window Panels 
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Figure 2- Curtain Panels. 

Both types of panels are fixed back to the main structure with cleats and dowels. Due to their age 
and exposure of the life of the building, the connections are prone to degradation and require 
investigation to ascertain their future longevity. 

 The window panels are supported at the sides and top by steel cleats as shown below. 
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The Curtain Panels are supported at the top by dowels pinned into the structural slab, as shown 
below. 

 

All of the above fixings tie the panels to the structure and are critical to ensure that the façade 
panels remain fixed in place in the long term. These fixings therefore require investigation in order 
to ascertain their current degree of potential degradation and structural adequacy and assess 
their future longevity. 

As a result, some destructive investigation is required to obtain access to the connections.  For the 
“Window Panels”, this will include the removal of protective grout within an apartment or on 
external balcony linings (Detail 1 ) or toppings around the sill cleat at floor level within an 
apartment or on external balcony floor finish(Detail 4) to get access to the cleat for a visual 
inspection of the extent of any corrosion. Twelve (12) “window panels” (shaded in green on the 
attached elevations) in total will be investigated. 

For “Curtain Panels” dowel fixings (Detail 5), minor demolition of the panels to view the sides of 
the dowel connections is required to be undertaken (Detail 5). Ten (10) “curtain panels” will be 
investigated (shaded in green on the attached elevations). 

For the “Curtain Panels”, prior to removal of concrete around the dowels (Detail 5), a temporary 
restraint fixing angle shall be installed to prevent structural collapse of the panels. This angle 
would be a 150x150x300 long steel angle bolted to the panel and the floor (inside of apartment or 
balcony) supporting the panel and will be fixed with 2-M16 Stainless Steel safety anchors into the 
panel and 2M16 Stainless Steel expansion anchors into the supporting floor. Final details will be 
provided on site based on suitable fixing locations. 

Please refer below. This detail shall be located next to each dowel to be investigated. 
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SCP shall view the existing dowel once exposed. The concrete around the inspected dowel shall 
be re- instated with a high strength structural grout (50MPa) . This will be co-ordinated with 
Mahaffey& Assoc. The temporary angle M16 fixing anchors can be removed or cut back and 
patched at the completion of the investigation. No panel steel reinforcement is to be cut as part of 
the investigation works. 

Refer attached for the required panels to be investigated (in green). 
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We trust this report is as per your requirements. 

Yours faithfully 
SCP Consulting Pty Ltd 

 

Paul Siewert 
Director 
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Appendix H Existing Column Upgrade Map 
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Appendix I Site/Existing Building Geotech Report 
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Assessment of Existing Building 
Structures for Global Stability 

 

Disclaimer:   
The ACSE is an association formed to provide a forum for the exchange of information between its members and others. Since 
the information contained herein is intended for general guidance only, and in no way replaces the services of professional 
consulting engineers on particular projects, no legal liability for negligence or otherwise can be accepted by the Association for the 
information contained in this Practice Note.  

1. Introduction  
Designing new buildings and structures for earthquake actions has been a requirement for Structural 
Engineers in Australia for many years. The current Australian Standard AS1170.4 – 2007: Structural 
Design Actions Part 4 – Earthquake Actions in Australia, gives guidance on the earthquake actions and 
general detailing requirements for the use in the design of structures subject to earthquake. 
 
The requirements for the assessment and strengthening of existing buildings is undefined in the current 
Building Code of Australia (BCA) or other current Australian Standards with the basis and parameters of 
any assessment left up to the individual Structural Engineer reviewing the building and any works that 
are proposed to it.  
 
This Practice Note aims to give guidance on requirements for assessment of existing building structures 
and procedures that are available for assessment of their ability to withstand earthquake loads during a 
design event that can be used as a basis for reporting on possible strengthening requirements to 
building owners, developers and other stakeholders for consideration in the initial stages of a project. 
 
  

2. Design Codes and Requirements 
New buildings are designed and constructed in Australia in accordance with the relevant revision of the 
BCA – National Construction Code (NCC). This Code sets out the “technical provisions for the design 
and construction of buildings and other structures”. Design and construction may be carried by a 
performance based solution or by deemed-to satisfy solution. Commonly the building structure is 
designed using the deemed-to-satisfy requirements, incorporating the requirements of the various 
Australian Standards eg Loading AS1170, Concrete AS3600 etc. 
 
In the case of existing buildings subject to alterations and additions, the structural requirements of new 
works are covered by the requirements of the BCA, however existing building structure compliance is 
not required. 
 
Alteration and addition works subject to a Development Approval (DA) may be subject to conditions in 
the approval with respect to structural adequacy of the existing structure or upgrade works – each 
Council/ Approval authority has differing requirements, but the most onerous condition requires a full 
upgrade to the building to BCA compliance (refer attached sample City of Sydney DA condition), and 
this potentially requires full compliance with AS1170.4. In this case the requirement of the structural 
engineer with regards to earthquake compliance is quite prescriptive. 
 
City of Sydney Council sometimes however only requires structural certifications that “the proposed 
additional loads and/or alterations must not cause a decrease in the existing structural performance of 
the building including its performance under earthquake actions (AS1170.4)”. 
 
Sometimes there are no DA conditions requiring any checks or certifications of the structural capacity of 
existing buildings subject to new works, even if the works are quite substantial. A common condition 
limits certification to “verifying that the existing structure can adequately support the proposed new 
loads…”. 
 
While these types of DA conditions could imply that no assessment of a buildings adequacy is required 
in some cases, there may be an obligation to carry out a basic risk assessment as part of an engineer’s 
obligations under the safety in design provisions of the current WHS legislation.  
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Work Place Health and Safety (WHS) requirements (Safety in Design), set outs the legal requirements 
and duties of designers to carry out risk assessments of any designs they are involved with and take 
steps to mitigate these risks where practicable.   
 
It may be therefore that, “where practicable”, a structural assessment is required regardless of any 
authority requirements or development approval conditions. 
 
In identifying any risks associated with structural inadequacies in an existing building, and reporting 
those risks/ deficiencies to the client/ building owner should be sufficient to discharge the designer’s 
obligations with respect to Safety in Design and the WHS requirements. Whether the building owner/ 
client acts to mitigate the residual risk highlighted in any report is beyond the control of the Structural 
Engineer. 
 
Obviously, the level of assessment will vary from project to project, and will depend on the age, size and 
construction type of the project, the nature of the works and type of building structure involved. 
 
It is common knowledge that unreinforced masonry buildings (URM’s) are particularly susceptible to 
earthquake damage, and this is compounded in those with timber floors where there is often little 
engagement between the walls and floors to generate suitable load paths. 
 
Alternatively it is likely that a properly designed modern multi-storey building has been designed for 
wind loads at least and therefore has some inherent capacity to withstand lateral loads.  
 
For example, it would be unreasonable and impracticable to expect a structural engineer to carry out an 
assessment of a large multi-storey reinforced concrete building when only small localised modifications 
are being made on one floor say, but it would not be unreasonable for a structural engineer to consider 
and report on the adequacies of a low rise URM undergoing a major re-fit, even with limited structural 
works. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
  

3. Guidelines for Assessments  
The process below can be used when considering the need for strengthening an existing building 
structure for seismic and other lateral load. It includes a number of excerpts from the BCA and 
standards that the BCA references: 
 
It is a legal requirement that all new Structures in Australia should be built in accordance with the BCA. 
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BCA Conformance: 
NCC 2015 BCA Volume 1, part B1 clause B1.1 states that “The resistance of structure must be greater 
than the most critical action effect resulting from different combinations of actions where; 
 
a)      The most critical action…… contained in AS/NZS 1170 
b)      The resistance of a building or structure is determined in accordance with B1.4. 
 
Note: NNC 2015 BCA Volume 1, part B1 clause B1.4 discusses Australian Materials codes 

  
AS1170 Conformance: 
AS1170.0: General principals – Commentary (supplement to AS/NZS 1170.0:2002, Section C1 SCOPE 
AND GENERAL, C1.1 SCOPE, item  (E) references AS3826, ISO 13822 as the publication to reference 
for “assessment of existing structures” 

  
AS3826 Conformance: 
AS3826-1998- Appendix B2.1 deems an assessment be made if: 

  
1.      An alteration, which will reduce the strength or performance characteristics of the building 
2.      An addition, which will add mass and increase the earthquake response 
3.      A change in use, which will increase the occupant density of the building 
4.      Other changes due to the building in its unaltered condition being considered unsafe. 

 
ACSE Discussion on AS3826 conformance: 
1.      An alteration, which will reduce the strength or performance characteristics of the building: 
Constitutes: removal of any core structure, structural bracing, perimeter framing or any proposed 
structural element 
Does not constitute: alteration/ modification to an individual element if existing strength and stiffness are 
maintained. Cutting of holes in diaphragms if general load paths maintained. 
 
2.      An addition, which will add mass and increase the earthquake response 
ACSE suggest that the engineer calculate the building mass before and after intended modification, If 
changes by more than 5% (floor by floor and overall) then it could be deemed to trigger this 
requirement. 
  
3.      A change in use which will increase the occupant density of the building 
An assessment is made into the structure use to determine if this clause is triggered, if general use 
remains the same then this is deemed not to be triggered. 
  
 
 
4.      Other changes due to the building in its unaltered condition being considered unsafe.”… 
Assessment if building is inherently unsafe in unaltered state. The engineer needs to follow a systematic 
review of the building to highlight any potential issue with the structure.    
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More detailed information on building assessments, procedures and strengthening options can be found 
in the following documents and publications. 
 
AS ISO 13822- 2005 – Basis for design of structures – Assessment of Existing Structures is a 
Standard that gives general guidance on the assessment of existing structures for safety and 
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serviceability. The Standard gives advice on procedures to be adopted in any assessment, and these 
could be modified for earthquake assessments of existing structures. 
 
AS3826 – 1998 – Strengthening Existing Buildings for Earthquake is not referenced in the BCA as 
it is not applicable to new buildings, but is a good basis for an assessment procedure, and specifically 
deals with earthquake. The code provides guidance on methodologies for assessment of existing 
buildings, and highlights the types of buildings that are particularly at risk (e.g. multi-storey masonry 
structures), and types of structural deficiencies that may affect the buildings ability to withstand 
earthquake loads (eg lack of defined load path, poor floor/ wall connection/ soft storeys). 
 
New Zealand - MBIE – The Seismic Assessment of Existing buildings B – This document has been 
produced as part of the new system for managing earthquake-prone buildings in NZ. It gives a 
procedures for the seismic assessment of buildings http://www.eq-assess.org.nz/ 
 
ASCE/SEI 41-17 – Seismic Evaluation and Retrofit of Existing Buildings – This large ACSE 
Standard (576p) give requirements for seismic evaluation, acceptance and retrofit of most building 
types and materials. http://www.asce.org/booksandjournals 
 
The NZ and American standards provide a tiered approach to carrying out assessments, ranging from 
initial assessment to a detailed and exhaustive building analysis incorporating material testing and 
verification. 
 
 
 

http://www.eq-assess.org.nz/
http://www.eq-assess.org.nz/
http://www.eq-assess.org.nz/
http://www.eq-assess.org.nz/
http://www.asce.org/booksandjournals
http://www.asce.org/booksandjournals
http://www.asce.org/booksandjournals
http://www.asce.org/booksandjournals


 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 37 / 45 
 
 

Appendix K Sirius Levels Diagram 
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Appendix L Documentation Checklist 
Required 2 weeks before Issuing of Certificate of Construction Compliance 

PROJECT Sirius, 36-50 Cumberland Street, The Rocks 

DATE  

General – SCP to be issued with all returned and signed   

Engineering Inspection Reports signed off by builder that all rectification work listed has been 
actioned and completed. 

ITEM RECEIVED 

Footings  

Copies of all inspection reports by geotechnical engineer, including compaction 
testing to AS3798 and CBR Certification 

 

Copies of certification of bearing pressures by geotechnical engineer  

Copy of concrete mix design  

Copies of all concrete cylinder test results  

Certificate for reinforcement stating grade  

For D & C Piles and/or shoring, certification that all piles and/or shoring, have been 
designed and installed to support the loads nominated on the SCP drawings and 
all settlement and design life parameters are satisfied 

 

Concrete Slabs on Ground  

Copy of Sub-Base Compaction Tests and Reports  

Copy of Mix Design for Approval  

Copy of All Concrete Cylinder Test Results  

Copy of Shrinkage Test Results  

Details of Curing Compound applied including Compliance with Standards  

Details of Jointing Material used in Expansion Joints, Key Joints  

Certificate for any reinforcement stating grade (ACRS Certificate)  

Structural Steelwork  

Copies of Fabrication Inspection Reports including extent of NDE  

Copy of Paint Records and Testing/Galvanizing Records  

Copy of Applicators Warranty on Paint System/Galvanizing  

Copy of Inspection Reports of Paint System  

Copy of Certificates of steel grade and certification that bolts comply with AS 1252  

Details of grout used  
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ITEM RECEIVED 

Suspended Concrete Work  

Copy of Mix Design for Approval  

Copy of all Concrete Cylinder Test Results  

Copy of any Shrinkage Test Results  

Details of Curing Compound Used   

Certificate for any Reinforcement Stating Grade  

Details of Post-Tensioning Extensions (where SCP has documented PT & 
Reinforcement) 

 

For D&C Post Tensioning, Certification that all slabs have been Designed and 
Installed to carry the nominated loads on the SCP Drawings and Design Brief 

 

Precast Concrete  

Copy of Certification from the precast supplier that the panels have been 
constructed and erected in accordance with approved Shop Drawings 

 



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 40 / 45 
 
 

Consultant Safety in Design Register 
REF 

NO 

DATE 

RAISED 

ACTIVITY AND 

HAZARD 

LOCATION RISK CONSEQ PROBABILITY RANKING RISK MITIGATION PROCESS RESPONSIBILITY DESIGN 

RESOLUTION 

RESIDUAL 

HAZARD 

DATE 

ACTIONED 

1  STRUCTURAL 

1.1    Rock Anchor 
installation - Tendon 
Failure 

Shoring wall 
work face 

Tension Failure 4 3 High Design and installation to relevant 
code of practice. Prepare work 
method statement 

Contractor     
 

1.2    Lifting heavy 
elements with Cranes  

Entire site Objects Fall from height 3 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.3    Working near 
moving plant  

Loading Bays, 
Bulk Excavation  

Collision between traffic 
and construction personnel 
/ plant 

3 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.4    Excavation Entire site Risk of ground collapse 3 4 High Design and install all temporary 
supporting system as required. 
Arrange Geotechnical Engineer 
inspection before each stage of 
excavation 

Contractor     
 

1.5    Working with hand-
held vibrating tools  

Entire site Hand arm vibration 
syndrome 

3 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.6    Working near the 
public  

Site boundary Injury to public due to 
construction activities 

2 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.7    Workers walking on 
reinforcement  

All concrete 
pours across 
the site 

Risk of falling between 
reinforcement 

3 3 Moderate Provide SL72 top mesh for beams 
450 deep or deeper 

Contractor     
 

1.8    Manual handling Entire site Handing heavy items / 
awkward & strenuous 
positions 

3 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.9  

 
Lifting and hauling 
plant operating in 
street 

Surrounding 
public roads 

Dust blowing onto public, 
hazard to the Public 
Large machinery loading 
the earth retention walls. 
Delays/fines if failing to 
meet Council and RMS 
application requirements 
(public works near a major 
road) 

4 2 Moderate (traffic) Submission of 
Construction traffic management 
plan to Council for CC approval. 
Submission of Road Occupancy 
Licence for any occupation of road 
(allow 10-14 days). Submission of 
Works Zone permit to Council if 
Works Zone parking condition is 
required 

Contractor     
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REF 

NO 

DATE 

RAISED 

ACTIVITY AND 

HAZARD 

LOCATION RISK CONSEQ PROBABILITY RANKING RISK MITIGATION PROCESS RESPONSIBILITY DESIGN 

RESOLUTION 

RESIDUAL 

HAZARD 

DATE 

ACTIONED 

1.10    Temporary Support - 
Falsework Scaffold, 
formwork 

Entire site Risk of premature removal 
of temporary propping 

2 4 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement. Follow relevant coded 
and drawings. Builder's engineer 
to design and inspect the all 
temporary works 

Contractor     
 

1.11    Site Welding  Entire site Risk of burns and eye 
damage 

3 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.12    Construction 
sequencing 

Entire site Workers working in unsafe 
locations 

3 4 High Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.13    Structural steelwork - 
temporary works 

Roof and 
Canopy 
Structures 

structure not fully braced 
during construction 

3 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement. Follow relevant coded 
and drawings. Builder's engineer 
to design and inspect the all 
temporary works 

Contractor     
 

1.14    Structural steelwork - 
Access 

Roof and 
Canopy 
Structures 

Difficult access to 
connection points - Fall 
hazard 

4 3 High Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.15    Structural steelwork - 
Temporary supports 

Roof and 
Canopy 
Structures 

Temporary loading to 
scaffold 

3 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement. Follow relevant coded 
and drawings. Builder's engineer 
to design and inspect the all 
temporary works 

Contractor     
 

1.16    Working in confined 
spaces 

Water 
tanks/OSD 

Injury to person 3 3 Moderate Construction risk need to be 
addressed by construction team 
and prepare safe work method 
statement 

Contractor     
 

1.17    Driving construction 
vehicles on the floors 
where not designed 
for construction 
loading 

All Floors structural failure or overload 
floor 

3 3 Moderate Floors design loads to be clearly 
nominated on the drawings. 
Provided additional back 
propping under floors as directed 
by structural Engineer 

Structural 
engineer / 
Contractor 

    
 

1.18    Loading roof plant Roof plant Overloading plant platform 3 3 Moderate Plant room design loads to be 
clearly nominated on the 
drawings. Verify and confirm all 

Structural 
engineer / 
Contractor 

    
 



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 42 / 45 
 
 

REF 

NO 

DATE 

RAISED 

ACTIVITY AND 

HAZARD 

LOCATION RISK CONSEQ PROBABILITY RANKING RISK MITIGATION PROCESS RESPONSIBILITY DESIGN 

RESOLUTION 

RESIDUAL 

HAZARD 

DATE 

ACTIONED 

plant loads requirement before 
construction 

1.19    Loss of vehicle 
control at heights 

Whole building, 
particularly roof 
parking and 
ramp 

Vehicle falls from height, 
serious injury/fatality to 
driver and others, serious 
potential for property 
damage 

2 5 High Install crash barriers along the 
perimeter of trafficable decks 
where the lower leave is greater 
than 600mm below. Crash 
barriers should be at least 1.3 
metres in height when adjacent 
to parking. Structurally designed 
and installed in accordance with 
AS1170.1 and structural 
engineering specifications   

Contractor     
 

2  CIVIL 

2.1    Hazards created by 
existing live services 
or services not 
identified on as-built 
drawings 

Site Incidents during 
construction works 

3 2 Moderate Determine and clearly mark all 
existing services within the site 
and surrounding footpaths.  Site 
induction to include presenting of 
a site plan with clearly marked up 
all existing services. Site induction 
to include safety procedures 

Contractor       

2.2    High traffic area 
(vehicles and 
pedestrians) 

Site Incidents during 
construction works 

4 3 High Determine and delineate internal 
construction vehicle routes from 
pedestrian routes. Post vehicle 
spotters on-site to safely guide 
vehicles. Site induction to include 
truck access/egress safety and 
movement procedures, and 
respective pedestrian procedures 

Contractor       

2.3    Water Ingress during 
Civil works 

Excavation 
areas 

De-Stabilising of Civil Works 
and increased costs 

3 3 Moderate Construct pump out pit at the 
base of excavation works, 
Construct perimeter 
mound/barrier to prevent surface 
water running into the excavation 
area 

Contractor       

2.4    Health issues related 
to contaminated soil 

Excavation 
areas 

Working with 
contaminated soil  

2 2 Low Review geotechnical report 
related to the site contamination 
and geotechnical 
recommendations related to 
removal, or treatment of 
contaminated soils. Site induction 
to include a plan of work with 
contaminated soil 

Contractor       

2.5    Construction on 
boundary adjacent to 
existing footpaths 
and public roads 

Boundary Incidents during 
construction works 

4 2 Moderate Fence off the site and areas of 
works adjacent to the site 
boundary/within public footpath. 
Post vehicle spotters on public 

Contractor       



 
 

 

SCP Consulting Pty Ltd 

Adelaide  Brisbane  Darwin  Melbourne  Sydney 

 

Page 43 / 45 
 
 

REF 

NO 

DATE 

RAISED 

ACTIVITY AND 

HAZARD 

LOCATION RISK CONSEQ PROBABILITY RANKING RISK MITIGATION PROCESS RESPONSIBILITY DESIGN 

RESOLUTION 

RESIDUAL 

HAZARD 

DATE 

ACTIONED 

roads to safely guide vehicles. 
Provide safe pathways for 
pedestrians around the proposed 
works areas. Site induction to 
include construction area safety 
and movement procedures, and 
respective pedestrian procedures 

2.6    Maintenance staff 
may need to enter 
OSD tank and 
stormwater pits to 
perform 
maintenance, checks 
or repairs.  Hazards 
include manual 
handling of heavy 
covers, contaminated 
air, vehicle hazards, 
fall potential, slips & 
trips, fall from 
ladders, drowning 

Drainage pits 
and OSD Tank 

Confined space access and 
ease of maintenance 
requirements. Incidents 
with vehicles if in roadway, 
risks of injury/damage 
associated with 
falls/collision with open pits 

4 1 Low Place high-vis traffic cones to 
redirect vehicles away from any 
pits in use. Place temporary 
fencing around pits. Ensure 
service provider is appropriately 
qualified, with a safety 
management strategy in place for 
such works in roadways 

Contractor and 
Operator  

      

2.7    Customer access in 
and out of the 
carpark 

External 
carpark 

Incidents during operation 
of the Dealership 

2 2 Low Delineate pedestrian pathways, 
and provide signage for the 
drivers to inform them of the 
location of the pedestrian 
pathways crossings 

Architect, Civil 
engineer 

      

2.8    Hazards associated 
with external works, 
connection of 
stormwater drainage 
to street drainage 
system, construction 
of kerbs, footpaths, 
external pavement 

External works Incidents during 
construction works 

4 2 Moderate Fence off the areas of works. 
Prepare traffic management plan 
for the external works. The plan 
must be approved by 
Council/RMS and implemented. 
Provide safe pathways for 
pedestrians around the proposed 
works areas. Site induction to 
include construction area safety 
and movement procedures, and 
respective pedestrian procedures 

Contractor and 
Traffic Engineer 

      

3  HYDRAULIC 

3.1    Confined space Hydraulic Pits High Risk of asphyxiation, 
low oxygen or exposure to 
concentrated hazardous 
gases 

  
  Use proper tools and working 

platforms, wear PPE. Follow 
appropriate maintenance 
methodology by trained 
personnel. 

Operator       

3.2    Confined Space - 
Trench collapse 

In ground 
services 

  
  

  Wear PPE, follow appropriate 
construction methodology. 

Contractor       
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REF 

NO 

DATE 

RAISED 

ACTIVITY AND 

HAZARD 

LOCATION RISK CONSEQ PROBABILITY RANKING RISK MITIGATION PROCESS RESPONSIBILITY DESIGN 

RESOLUTION 

RESIDUAL 

HAZARD 

DATE 

ACTIONED 

3.3    Manual handling - 
Rrisers 

Risers Risk of strains, sprains, 
breaks etc 

  
  Wear PPE, follow appropriate 

construction methodology. 
Contractor       

3.4    Sump Pump Access 
and Maintenance 

Fire Control 
Room  

High Risk of asphyxiation, 
low oxygen or exposure to 
concentrated hazardous 
gases 

  
  Use proper tools and working 

platforms, wear PPE. Follow 
appropriate maintenance 
methodology by trained 
personnel. 

Operator       

3.5    Brigade 
Booster/Fixed Relay 
Pump Maintenance 

Fire Control 
Room  

Risk of strains, sprains, 
breaks etc 

  
  Provide appropriate clearances. 

Use proper tools and working 
platforms, wear PPE. Follow 
appropriate maintenance 
methodology by trained 
personnel 

Designer / 
Operator 

      

3.6    Rain Water Pump 
Stations Maintenance 

Rain Water 
storage tank 

High Risk of asphyxiation, 
low oxygen or exposure to 
concentrated hazardous 
gases 

  
  Use proper tools and working 

platforms, wear PPE. Follow 
appropriate maintenance 
methodology by trained 
personnel 

Operator Fixing points     

3.7    Access to solar hot 
water system 

Roof Risk of fall from height 
  

  Provide appropriate safety rails 
surrounding plantroom. Use 
proper tools and working 
platforms, wear PPE. Follow 
appropriate maintenance 
methodology by trained 
personnel 

Designer / 
Operator 

Tempered 
water valves 
to protect 
people from 
hot water 

    

3.8    Hot water system Entire Building Risk of burns 
  

  Provide thermostatic mixing 
valves. Proper maintenance 
required by the Operator 

Designer / 
Operator 

      

3.9    Hot water system Entire Building Risk of legionella growth in 
warm water systems 

  
  Proper maintenance required by 

the Operator 
Operator       

3.10   Cleanout of pits  Pits  Risk of injury 
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Risk Rating Matrix 

CONSEQUENCE 

PROBABILITY 
1 

Negligible 

2 

Minor 

3 

Medium 

4 

Major 

5 

Severe 

5 

Almost Certain Moderate High High Extreme Extreme 

4 
Likely Low Moderate High High Extreme 

3 

Moderate Low Moderate Moderate High High 

2 

Unlikely Low Low Moderate Moderate High 

1 
Rare Low Low Low Low Moderate 

RANKING  

Extreme Immediate attention required, cease activity 

High Immediate attention required, to reduce risk to moderate or below 

Moderate Maximum acceptable level of risk, additional controls may be implemented to improve 

Low Risks managed by routine procedures 

 


