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1. INTRODUCTION 

M+G Consulting prepared a Structural Design Report that forms part of the Environmental 
Impact Statement for SSD No 14394209 for a new high school at Bungendore. The 
Environmental Impact Statement was exhibited by the NSW Department of Planning from 
Monday 20 September 2021 to Monday 18 October 2021. During the exhibition submissions 
were received and following exhibition the Department of Planning and Environment 
issued two requests for information dated 16 November 2021 and 24 December 2021.     

This report accompanies an Amendment Report for the project and forms an update to 
the previously issued Structural Schematic Design Report. 
 

2. AMENDED PROPOSAL  

Proposal Amendments: 

 The amended design no longer includes facilities for Queanbeyan-Palerang 
Regional Council (Council) such as the previously proposed community health 
centre, community library and council shop front. The facilities are still to be 
provided by Council, however, through a separate planning process and on a 
separate site.  

 Administration and staff facilities have been relocated from Block A into Block C 
(existing council building) and the visual arts and TAS functions have been 
relocated into Block A. 

 The school library has been relocated from Block D to a standalone block, Block E, 
which is located to east of the Majara Street alignment and centred on the school 
common.  

 Block D has been replanned to address the removal of Council facilities, the 
relocation of the school library and to sit to the east of the Majara Street alignment. 
The floor level of Block D has also been lowered to suit the revised building footprint. 

 Block B has been relocated to the west, off the Majara Street alignment.  

 The games courts and cricket batting nets have been relocated within the school 
boundary. 

 The bulk and scale of buildings facing public roads (Blocks A and B) have been 
reduced.  

 The façade materials of the proposed buildings have been revised to be more 
sympathetic to the existing village character.  

 The primary outdoor learning areas, including the ‘covered’ outdoor learning areas 
have been relocated and redesigned to be integrated within the landscape 
design. 
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 Minor planning changes to Block B which include relocation of the outdoor 
learning spaces, student amenities and building services to provide a new covered 
walk through from the school plaza to Mick Sherd Oval.  

 The covered walkway connection between Block B and Block D has been 
redesigned to arc around the eastern side of the school common and provide a 
covered connection to the relocated school library, Block E.  

 The school security fence between Blocks B and D has been redesigned to arc 
around the western perimeter of the school common. The school security fence to 
the northern and southern boundaries has been rationalised and face brickwork 
piers have been introduced to define the school entries. 

 The waste vehicle turning circle has been removed from the proposal. The waste 
collection area has been relocated to the southern end of the existing carpark and 
a waste vehicle turning head has been added. A new turning bay is provided for 
assisted transport vehicles to the northern end of the car park. 

 The onsite detention tank has shifted to the west. 

 The electronic school sign has been replaced with a changeable, static ‘notice 
board’ sign. The sign has been relocated further back from Majara Street, behind 
the school security fence. 

 The Scout storage shed has been relocated from the agricultural plot to within the 
Scout site. The Scout storage shed will be subject to a separate planning pathway 
and does not form part of this application.  The school agricultural support building, 
Block F, has been repositioned and the landscape paths and driveways have been 
updated to suit the change.  

 An addition 58 car parking spaces are proposed along Turallo Terrace providing a 
total of 98 spaces (compared to the original 35). An additional 3 drop off/ pickup 
spaces are proposed on Turallo Terrace providing a total of 6 spaces (compared 
with the original 3). 

 The proposed delineation works to Mick Sherd Oval and the War Memorial have 
been removed from the proposal. 

 The redesign of pedestrian crossings on Gibraltar Street and Turallo Terrace from 
‘School Crossings’ to ‘Wombat Crossings’. 

 A footpath is proposed to the northern side of Turallo Terrace connecting the proposed 
parking with the existing path adjacent to Turallo Creek 
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Figure 1: Proposed site plan 
Source: TKD Architects 
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3. SITE DESCRIPTION 

The proposed development is located within the Bungendore Town Centre within the 
local government area of Queanbeyan-Palerang Regional Council. The proposal involves 
the use of land bounded by Bungendore Park, Gibraltar Street, Majara Street, Turallo 
Terrace and Butmaroo Street, the existing former Palerang Council site at 10 Majara Street, 
the Majara Street road reserve bounded by Turallo Terrace and Gibraltar Streets and Nos. 
2, 4 and 6 Majara Street (Refer to Table 1 below).  

The site is legally described as per the existing Lots and DPs in Table 1 below. The school 
site comprises land which has recently been transferred to the ownership of the 
Department of Education, being Lots 12-14 of DP1139067, Lot 3 of DP830878, part of Lot 
701 of DP1027107, the part of lot 701 of DP96240, and part of the Majara Street Road 
Reserve. The proposed Lots and DPs are detailed within Table 1 below and are not yet 
registered at the time of writing of this Amendment Report. 

The site is approximately 25,350m2 in area and consists of a relatively flat topography. It 
contains existing Council buildings. The land is mostly cleared of vegetation with some 
mature trees intersperse throughout subject lots.   

The surrounding area generally includes low density residential developments to the north 
and west, an existing rail line to the east and Bungendore Public School and the 
Bungendore train station to the south and south west respectively.  
 

Table 1 – New high school in Bungendore legal descriptions 

Property Address Existing Lot and DP Proposed Lot and DP 

6-14 Butmaroo Street Part Lot 701 DP1027107  Lot 1 DP1276282 

2 Majara Street Lot 12 DP1139067 Lot 12 DP1139067 

4-6 Majara Street Lot 13 DP1139067 

Lot 14 DP1139067 

Lot 13 DP1139067 

Lot 14 DP1139067 

10 Majara Street Lot 3 DP830878 Lot 3 DP830878 

Butmaroo Street Part Lot 701 DP96240 Lot 1 DP 1276285 

Portion of Majara Street 
(between Turallo Terrace 
and Gibraltar Street) 

N/A Lot 1 DP 1276279 
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Figure 2: Site aerial depicting the land subject to the proposed High School.  
Source: TKD Architects 
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3.1. Existing Structures 

A portion of site of the new high school is currently used as a public sports oval used for 
a variety of sports; a public play space and as an exercise/training facility. The site east 
side is occupied by existing council chambers buildings. 

The council buildings are currently used as an office space. Existing structure comprises 
of slab on ground with steel frame and lightweight steel roof. The plan to change the 
occupancy types of the building to include various utilities for educational usage must 
therefore be considered in the design process. There are records “As Built” drawings 
available of the existing Council building. For a copy of the existing structural drawings, 
refer to “Appendix A – Record Structural Drawing of Council Building - BHS”. 

3.2. Site proximity to Rail Corridor 

The Bungendore Stationmaster’s Cottage along with the Bungendore Railway station 
and yard are heritage listed and within close proximity to the development site. 
Proposed development is to have no impact on rail corridor and associated 
infrastructures. 

An assessment has been undertaken to figure out the impact of proposed 
development on existing rail corridor. Proposed development is not impacting the rail 
corridor, there is no excavation proposed to the depth of 2m (below the ground level) 
within 25m of the existing rail corridor 

 

4. STRUCTURAL SYSTEM 

Structural system for the New High School in Bungendore comprises of a conventional 
steel framed superstructure with composite steel beams and profile metal decking with 
composite concrete slab  

The steel framing is fabricated off-site. The primary steel beams are pre-cambered to 
control deflections.  

The roof structure is a proprietary (Austruss) lightweight steel modular framing system.  

The structure is founded on a reinforced concrete raft slab founded on earthworks bench. 
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4.1. Raft Foundation Slab 

The geotechnical report prepared by Douglas Partners have been utilised for design of 
footings the raft slab.  

Douglas Partners have conducted geotechnical study of the Bungendore High School 
site. The results of the site investigations have been summarized in the geotechnical 
report with Project No. 202107.01 & document No. R.001.Rev1, dated 12th of May 2021. 

No ground water has been identified during the above investigations. 

The bulk earthworks (cut and fill) create a building platform that the raft slab is 
founded. The raft slab is designed to ensure that the settlements, including differential 
settlements are within acceptable limits. 

These earthworks will be undertaken into accordance with a Level 2 Inspection and 
Testing to AS 3798-2007 Guidelines on Earthworks for Commercial and Residential 
Developments.  

 

4.2.  Steel Superstructure 

The steel super structure framing system is composed of the following: 
 

 Steel columns spaced at about a nominal grid 9m x 7.5m to suit the architectural 
room layout.  

 Primary steel composite steel beams spanning between the columns in the primary 
direction. These beams are precambered. 

 Light weight profiled metal decking spanning between the primary beams with a 
concrete topping that acts composite with the metal decking. This flooring system 
achieves the required Fire Resistance Level (FRL) 90/90/90 

 Lateral stability of the superstructure is achieved by a combination of some steel 
bracing within some walls and some structural reinforced concrete walls and/or 
reinforced concrete block walls. 

 All steel structure and floor members are fire protected were required by the NCC/ 
BCA to achieve a FRL 90/90/90. 

 

4.3. Roof and Walls (Internal & External) 

The roof structure and the walls (internal and external) are a proprietary lightweight 
steel modular framing system by Austruss. 

This framing consists of off-site constructed lightweight steel frames and trusses 
generally made from light gauge cold formed steel sections. 
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5. STRUCTURAL DESIGN 

5.1. Australian Standards and NCC 

The following Australian Standards in combination with NCC 2019 and EFSG are used in 
the structural design of this project. 
 

 AS/NZS 1170.0/2002 – Part 0: Structural design actions 

 AS/NZS 1170.1/2002 – Part 1: Permanent, imposed and other actions 

 AS/NZS 1170.2/2011 – Part 2: Wind actions 

 ASNZS 1170.3-2003 – Part 3: Structural design actions - Snow and ice actions 

 AS 1170.4/2007– Part 4: Earthquake loads 

 AS/NZS 2312.1-2014 Guide Protection of Steel - Paint Coatings 

 AS/NZS 2312.2-2014 Guide Protection of Steel - Hot dip galvanizing 

 AS/NZS 2327-2017 Composite structures - Composite steel-concrete construction 

in buildings 

 AS3600 – 2018: Concrete structures 

 AS4100 – 1998: Steel structures 

 AS1720- 2010: Timber Structures 

 AS3700 – 2018: Masonry Structures 

 AS2159 – 1995: Piling 

 AS/NZS4600 – 2001: Cold-formed steel structures 

 AS/NZS3828 – Guidelines for the erection of building steelwork 

 

5.2. Design Loading Information 

Loads and their appropriate load combinations are in accordance with AS/NZS 
1170.0, AS/NZS 1170.1, AS/NZ 1170.2 and AS 1170.4.  

 

5.2.1. Self-Weight Loads (SW) 

Self-Weight loads are calculated as provided for in the current version of AS/NZ 
1170 Part 1: Permanent, imposed and other actions. 

Material densities are taken from AS/NZ 1170.1. 
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5.2.2. Super Imposed Live and Dead Loads 

Live loads are taken from AS/NZ 1170.1  

Part 1: Permanent, imposed and other actions. The following table describes the 
more significant loading on the project, and clarification of floor loads are 
obtained by referring to the loading diagrams in the structural set of drawings. 

Pattern Live loads have been considered, if applicable in accordance with Clause 
2.4.4 of AS 3600. Live load reduction shall be applied to AS/NZ 1170.1 where 
appropriate for vertical elements. 

5.2.3. Building Wind Loads 

The design wind loads are in accordance with AS/NZ 1170.2 taking into 
account a detailed study of the local terrain for a Region A2 wind. 

5.2.4. Construction Live Loads 

5KPa allowance should be made for construction loading on concrete 
floors/pavements. 

5.2.5. Snow Loads 

Design snow loading is in accordance with AS/NZS 1170.3-2003 Snow & Ice Actions 
the design snow loading is 0.87 kPa. 

5.2.6. Earthquake Loads  

Project has been designed in accordance with AS1170.4-2007.  
 
Hazard Factor: Z = 0.08 
 
Life Span: 50 years 
 
Site Subsoil To be confirmed.  
 
Probability of exceedance kp = 1.3  
 
Importance Level 3 

5.2.7. Robustness Loads  

In accordance with the requirements of AS/NZS 1170.0-2002 Amendment 3 the 
robustness load is taken as 1.5% of the gravity load (G + ψcQ). 
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5.3. Limit State Design Criteria for Structural Elements  
  

5.3.1. General Design Approach 

The limit state design for strength, serviceability and stability of the relevant 
structural elements within the building are in accordance with relevant criteria in 
the relevant material design codes AS 4100 and AS 3600 unless noted otherwise 
below. 

5.3.2. Structural Movements 

Building Sways (Deflection) subject to service wind loads shall satisfy;  

Total lateral deflection to not exceed height/500. 

Inter-storey deflection to not exceed inter-storey/500 or 12mm, whichever is lesser. 

Floor Deflections to AS3600 and AS4100, limited to span/250 total and span/500 
incremental for flexible partitions, and span/500 total and span/1000 incremental 
for (non flexible) rigid partition walls without regularly spaced movement joints.  

Deflections for transfer elements shall be limited to the lesser of Span/360 or 10mm 
max total deflection. 

5.3.3. Fire Resistance 

Generally, the elements are generally designed for a FRL of; 90/90/90 in 
accordance with NCC/BCA requirements. 

5.3.4. Crack Control 

Generally, all internal suspended slabs are designed for a moderate degree of 
crack control in accordance with AS 3600. 

Temporary Movement Joints (TMJs) are introduced where appropriate to minimise 
the long-term creep and shrinkage effect of the concrete and these will be 
coordinated with the builder construction program. 

5.3.5. Minimum Connection Requirements and Ties 

All connections, including but not limited to beam/slabs to columns/wall, precast, 
etc. are designed to clause 6.2.3 AS/NZS 1170.1 for the transfer of the lateral loads 
and robustness. 
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5.3.6. Durability 

Durability to AS 3600, AS 4100, AS/NZS 2312.1 & AS/NZS 2312.2 

Atmospheric Corrosivity Category (AS/NZS 2312) – Category C2 (Low) 

Coating Life to First Maintenance (AS/NZS 2312) – Very Long (15-25 years) 

5.3.7. Floor Vibrations   

Floors are designed to ensure that there are only slight perceptible vibrations under 
footfall effects, or from other internal or external sources. 

Floors are not designed for vibration emanating from plant equipment, ducting, 
fans etc. All vibrations from plant are to be isolated at the source with dampers and 
vibration isolation devices. 

 
 

5.4. Structural Steel Design Criteria 

Vertical Deflection Criteria 

The design criteria for vertical deflections of structural steel rafters and beams are as 
follows; 

Total Deflection (after precambers) 

Self-Weight and Dead Load:    Span/300 or 20mm 

Self-Weight, Dead Load and short-term Live Load: Span/250 Incremental 

Deflection Short Term Live Load or Wind Load:  Span/200 or 30mm 

Ceiling Dead Load only:     Span/500 

Incremental and Total Deflection criteria are based on AS/NZS 1170.0:2002 Table C1 for 
Rippling, sagging and cracking limit requirements for hung ceilings 

Incremental deflections to rafters and primary beams can be additional and 
consideration of suitable deflection heads to walls is required. 

It is assumed that appropriate movement and expansion joints are installed into brittle 
ceiling finishes and fixtures to assist in controlling cracking from the roof deflections 
described above. 

For cantilever beams and rafters, the deflection limit at the ends of the cantilevers is 
based on the above limits but with the span being equivalent to twice the distance 
from the support to the end of the cantilever. 
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5.5.  Construction Material: Codes, Properties and Construction Practices  

6.5.1. Concrete 

The design, material properties and construction of all reinforced concrete 
elements will comply with the relevant provisions of AS 3600 and AS/NZS 2327 

For detailed information on the specification of concrete elements refer to the 
Concrete Specification. 

In particular take note of the curing requirements within the specification to 
prevent shrinkage and drying shrinkage cracking. 

6.5.2. Structural Steel   

The design, material properties and construction of all structural steel elements will 
comply with the provisions of AS 4100 & AS/NZS 2327 and any other relevant 
reference noted in this brief. 

6.5.3. Design Certification by Others  

The overall structural certification of the building structure by M+G will rely on the 
structural certification, by Austruss, of the wall and roof elements that are designed 
and detailed by Austruss. 

6.5.4. Design and Certification of Waterproofing 

All roofs, retaining walls, hydrostatic basement slabs, and balconies that require 
waterproofing are not designed to be watertight in their own right, the water 
tightness of concrete elements is achieved through the application of appropriate 
waterproofing membranes that are applied, designed, specified, and certified by 
the architect.  
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Appendix A – Structural Drawing of Council Building - BHS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


















