
 

 

Artwork K – 
Structural Design 
Report 
Southbank Major Public Art 
Commission 

 
Job Number: Revision: Date of issue: 
22245 A 31 March 2025 
   
Document Number: 
22245-RBG-ZZ-XX-RP-ST-00001 
 

We design for delivery 
Robert Bird Group is committed to continuing 
to be a leader in the engineering services we offer, 
to meet the key challenges of the future. 

 
 
 

 

 

 

www.robertbird.com 



i 

Artwork K – Structural Design Report 
Project Name: Southbank Major Public Art Commission 
Revision: A 

Job Number: 22245 
Date of Issue: 31 March 2025 

Document Number: 22245-RBG-ZZ-XX-RP-ST-00001  
 

22245-RBG-ZZ-XX-RP-ST-00001_250331 

Report Amendment Register 
Issue 
Ref 

Amended 
Section(s) 

Issue/Amendment Details Author(s) Reviewer Date 

A - Preliminary Bridget Scanlan James Hrysikos 31 March 2025 

Bridget Scanlan 
Senior Engineer 

James Hrysikos 
Principal  



ii 

Artwork K – Structural Design Report 
Project Name: Southbank Major Public Art Commission 
Revision: A 

Job Number: 22245 
Date of Issue: 31 March 2025 

Document Number: 22245-RBG-ZZ-XX-RP-ST-00001  
 

22245-RBG-ZZ-XX-RP-ST-00001_250331 

 

Contents 
1. Introduction .................................................................................................................................................. 1 

2. Design Loads ............................................................................................................................................... 2 

3. Artwork Support Frame ............................................................................................................................ 2 

4. Existing Structure ....................................................................................................................................... 4 

5. Construction & Decommissioning Methodology .............................................................................. 5 

6. Stakeholder Queries .................................................................................................................................. 6 

7. Conclusion .................................................................................................................................................... 6 

Appendices 
Appendix A Wind Load Calculations 

Appendix B SpaceGass Model 

Appendix C Existing Drawings 
Appendix D Existing Column Checks 

 
 

 
 
This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in accordance with the 
agreement between the Client and Robert Bird Group Pty Ltd.  Robert Bird Group Pty Ltd accepts no liability or responsibility whatsoever for 
any use of or reliance upon this report by any third party.  Any copying of this report to external parties requires the permission of the Client 
and Robert Bird Group Pty Ltd . 



Page 1 

Artwork K – Structural Design Report 
Project Name: Southbank Major Public Art Commission 
Revision: A 

Job Number: 22245 
Date of Issue: 31 March 2025 

Document Number: 22245-RBG-ZZ-XX-RP-ST-00001  
 

22245-RBG-ZZ-XX-RP-ST-00001_250331 

1. Introduction 
As part of the South Melbourne Major Public Art Commission project, Artwork K proposes to install a large-
scale neon artwork on the roof of the existing VCA police stables building at 56 Dodds St, Southbank. Site 
context for the artwork is indicated below in Figure 1.  

Figure 1: VCA Police Stables Site Context 

 
 

Robert Bird Group (RBG) has been engaged by City of Melbourne to provide structural advice regarding the 
steel frame structure directly supporting the artwork, associated maintenance access stairs, and the existing 
stables structure. Previously, RBG was engaged as the structural engineer for the Police Stables 
Refurbishment project that was completed in 2018. 



Page 2 

Artwork K – Structural Design Report 
Project Name: Southbank Major Public Art Commission 
Revision: A 

Job Number: 22245 
Date of Issue: 31 March 2025 

Document Number: 22245-RBG-ZZ-XX-RP-ST-00001  
 

22245-RBG-ZZ-XX-RP-ST-00001_250331 

The proposed artwork is to be supported by a steel frame, which is to connect to the existing steel rafters 
(installed in the refurbishment). The remainder of the stables building primarily consists of original timber 
framing, with a small precast concrete lift extension and associated steel frame “bridge” also added in the 
refurbishment. 

2. Design Loads 
RBG has assessed the artwork frame and existing stables roof structure based on the following wind loading 
parameters according to AS1170.2: 

Design life:    25 years 

Importance Level:    2 (in-line with the stables refurbishment) 

Annual probability of exceedance: 1/250 

Region:     A5 

Terrain Category:   3 

Artwork “background” has a permeability assumed to be 90% 

The artwork wind loads were calculated as for a rectangular hoarding, with loads applied to the face area of 
the sign. Loads on the stables roof structure were calculated as for an impermeable enclosed building. 

Full wind load calculations are shown in Appendix A.  

The rafters and artwork frame have been assessed for vertical “live” and “dead” loads according to the 
following assumptions: 

• Artwork weight of 3kN per bay, as advised by artist 

• Access walkway dead load of 0.25kPa 

• Access walkway live load of 2.5kPa 

• Roof dead loads of 0.6kPA 

3. Artwork Support Frame 
The proposed artwork support frame consists of PFC beams spanning between L-shaped PFC cantilever 
frames, which connect to the existing steel rafters via SHS stub columns. The artwork is to connect to the 
supporting beams via a hinged connection (by others) to allow the artwork components to be turned around 
for maintenance access from the walkway located on the back of the frame. Electrical services will also be 
reticulated along the access walkway. This arrangement is shown in section in Figure 2.  

The artwork is to be accessed via a proprietary access stair which climbs from a hatch in the recently 
constructed lift extension, over the roof pitch, and then down to the artwork walkway. Support points for the 
access stair and associated static line anchors have been considered in our structural assessment. 
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Figure 2: Artwork Support Frame Section View 

 
 

Within the central part of the artwork, cantilever frames are located at each existing rafter location, whereas 
in the lighter “background” sections, frames are located at every second rafter. This structural concept has 
been developed to minimise points where the artwork frame punctures the stables roof sheeting. At the stub 
column locations, square hollow sections are adopted as they are practical from a waterproofing perspective. 

 

Longitudinal stability of the frame is intended to be achieved by fabricating four bays in the main artwork 
section as portal frame modules, thereby avoiding the visual impact of cross-bracing.  

 

RBG has produced a preliminary SpaceGass model to verify that the structural system outlined above is 
capable of resisting the loads set out in Section 2, which is included in Appendix B. 
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4. Existing Structure 
The existing VCA Police Stables building primarily consists of timber frame construction, with some localised 
steel and concrete modifications such as the lift core, added in the 2018 refurbishment. As a key part of this 
refurbishment, the roof of the stables was strengthened by placing new steel rafters and purlins over the 
existing timber truss roof, sandwiched between two layers of corrugated metal roof sheet. An indicative 
section view of the existing structure is shown in Figure 3. 

Figure 3: Section View of Existing Structure & Access Stair 

 
All connections to the existing structure proposed as part of this artwork commission interface with recently 
installed steel members. This proposal does not include modifications or connections to the earlier timber 
structure. Connections to the existing roof structure include: 

• Puncturing the outer layer of roof sheet and bolting the artwork support frames to the top flange of 
existing steel rafters,  

• Web stiffeners are to be welded to the rafters to distribute localised forces, and 

• Addition of new trimming beams in the same plane as the existing rafters to support the access stair and 
hatch.   

In performing capacity checks for the existing structure, we have made the following assumptions: 

• Existing structure is according to the RBG drawings (job number 15039) included in Appendix C, with no 
major structural dilapidation occurring since the refurbishment. 

• Prior to fabrication of artwork support frames, the existing structure is to be surveyed to ensure that the 
fabricated steel members fit accurately to any small variations existing structure. 

• Existing timber columns have a capacity equivalent to F8 

 

 structural grade timber 
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Existing rafters and columns have been assessed for additional wind and gravity loads imposed by the 
proposed artwork, as demonstrated by the calculations in Appendixes A, B, and D. RBG has not conducted 
comprehensive checks of the existing structure under its current load state, as the global compliance of the 
stables structure was assessed in the recent refurbishment project. 

5. Construction & Decommissioning 
Methodology 

As the project currently stands, the anticipated construction methodology includes the following: 

• Establishment of site, likely to include a mobile crane and boom 

• Install each frame module: 

• Localised removal of outer roof sheets and insulation at rafter connection points 

• From the boom, instal of temporary fall protection which may consist of a handrail and/or 
temporary anchor points  

• From the boom, place ply over exposed purlins with localised cutouts at rafter connection points 

• Weld web stiffeners and cut bolt holes in rafters 

• Remove ply and replace roof sheets and insulation 

• Install cantilever support frames and waterproofing 

• Connect to other frame modules 

• At new trimmer beam locations: 

• Install fall protection, potentially consisting of a scaffold next to the lift extension 

• Localised removal of outer roof sheets and insulation 

• Weld new fin plates to existing roof beams 

• Install new beams 

• Relocate roof cross bracing as required to fit between new trimmers 

• Replace roof sheets and insulation 

• Install access stair via mobile crane  

• Install access stair 

• Install artwork elements 

The above methodology is preliminary and subject to further detailed development as the project 
progresses. The final installation methodology is to be determined by the contractor. 

 

At the end of the artwork’s design life, the artwork and frame elements are to be removed by: 

• Un-bolting artwork frame elements and making-good the roof sheets 

• Un-bolting the access stair 

• To remove the stub supporting the access stair: 

• Locally remove roof sheeting 

From the boom, install temporary fall protection which may consist of a handrail and/or temporary 

anchor points  
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• Cut off the stub column 

• Replace roof sheeting 

6. Stakeholder Queries 
Further to the above project description, stakeholder queries to date are summarised below with RBG 
responses: 

Query RBG Comment 

Confirm that new holes in rafters for baseplate 
fixing have no structural impact, 
 

Confirming the existing rafters are adequate 
when accounting for the new holes to be 
added 
 

Confirm if holes in rafters need any treatment in 
the reinstatement / removal phase 
 

The holes do not require rectification upon 
removal of the artwork 
 

Confirm method for removing welded stub 
column to access stair at end of license 
agreement / reinstatement. 
 

Removal methodologies are outlined in section 5 

Would CHS columns be more appropriate for 
waterproofing? 

The existing rafters are 125PFC sections which 
have a 65mm wide flange. We use a square 
section because a 65SHS provides more 
structural capacity than a similar thickness 
60CHS within the limited width available. We 
believe a properly fitted square flashing (by 
others) is adequate. 

7. Conclusion 
RBG has performed design calculations according to the parameters outline in this report, and we confirm 
that the existing rafter structure is adequate for the support of the artwork and does not require additional 
strengthening beyond local stiffeners and new members as noted on RBG drawings. Where undertaken, 
modifications to the existing structure do not jeopardise the integrity of the existing structure. 

 

 

 

 



Page 7 

Artwork K – Structural Design Report 
Project Name: Southbank Major Public Art Commission 
Revision: A 

Job Number: 22245 
Date of Issue: 31 March 2025 

Document Number: 22245-RBG-ZZ-XX-RP-ST-00001  
 

22245-RBG-ZZ-XX-RP-ST-00001_250331 

 

 

 

  

Appendix A  
Wind Load Calculations 

Southbank Major Public Art Commission 

 



Page 1 of 3

ROBERT BIRD GROUP

Page title: ARTWORK K - STRUCTURAL CALCULATIONS DESIGN B.Scanlan PAGE OF

JOB No. ### DATE

1. WIND LOADS

Importance Level: 2

Design Life: 25 years
V250: 43 m/s

Direction Md TC Mzcat Ms Mt Vsit

NW 0.95 3 0.83 1 1 33.9

SE 0.8 2.5 0.915 1 1 31.5

Loads on main section of artwork:

Consider as a rectangular hoarding

height, c: 1.9 m

width, b: 1.5 m

elevation, h: 10 m

b/c 0.78947

c/h 0.19

For wind perpendicular or at 45 degrees, Cpn is given by the same formula

Cp,n: 1.3692

Wind pressure, p: 0.9441 kPa

Face area of artwork components is approximately 2.4 m
2

Wind reaction per artwork component is 2.3 kN

Considering 7 artwork components spread over 6 rafters, allow for one rafter to take 1.2 * component reaction

Design load: 2.71901 --> round up to 3kN

Loads on background section of artwork:

Solidity: 10 % porosity factor: 0.190

height, c: 1.9 m

28.03.2025

P:\2022 JOBS\22245 Southbank Major Art Public Art Commission\5_Working\Design\ST\Load calculations\22245 - Load calculation.xlsm - Sheet: Worksheet

22245
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width, b: 87 m

elevation, h: 10 m

b/c 45.7895

c/h 0.19

Cpn p (kPa) Bay width

main artwork 

area (m2)

background 

area (m2)

F (kN per 

rafter)

1.89823 0.25 3.7 2.4 5 1.15

3 0.39 7.4 0 14 5.53

0.75 0.10 3.7 2.4 5 0.45

Therefore, worst case at main artwork section = 3.87 kN per rafter

worst case at background component = 5.53 kN per rafter

Wind Loads parallel to artwork frame:

height, c: 1.9 m

width, b: 87 m

Cf: 0.04 (background friction)

Cp: 1.4 (prelim assumption for edges of main components, based on above calculation)

length of main section: 20 m

Cp average: 0.35264

lateral pressure: 0.24316

Total lateral load: 40.1938 kN

Therefore check moment frames for 10kN per frame

Roof Wind Loads:

Impermeable rectangular enclosed building

Cpi: -0.2 or 0

height, h: 10

depth, d: 15 or 6.3

roof pitch: 30 degrees

Perpendicular:

45 degrees, near ends:

45 degrees, middle:

Wind case:

P:\2022 JOBS\22245 Southbank Major Art Public Art Commission\5_Working\Design\ST\Load calculations\22245 - Load calculation.xlsm - Sheet: Worksheet

22245
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h/d: 0.66667 or 1.5873

b/d: 5.8

Upwind slope: -0.3 or 0.3

upwind pressure: -0.2069 0.20686

Downwind slope: -0.768

downwind pressure: -0.5296

combination factor, Kc: 0.9

2. Existing Column Design Check

Existing column load: 52.6 kN ULS

Additional Load: 31 kN reaction from SpaceGass

- 1.2*8.7 kN existing dead load reaction

20.56 kN ULS

Total Column Design load: 73.16 kN ULS

14 kNm ULS

Refer STK check, existing column is ok.

P:\2022 JOBS\22245 Southbank Major Art Public Art Commission\5_Working\Design\ST\Load calculations\22245 - Load calculation.xlsm - Sheet: Worksheet

22245
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SPACE GASS 14.10 - ROBERT BIRD GROUP
Path: P:\2022 JOBS\22245 Southb...\Existing Structure\existing rafter 221103
Designer:  Date: Friday, March 28, 2025 2:53 PM, Page: 1 

Sections:

1  125 PFC

2  12.5 Round

3  150 PFC

4  65*4 SHS

5  89*5 SHS

Materials:

1  STEELViewpoint (-35,28)
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SPACE GASS 14.10 ­ ROBERT BIRD GROUP
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Designer:  Date: Friday, March 28, 2025 3:09 PM, Page: 1 

Sections:
1  125 PFC 
2  12.5 Round 
3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads, Reactions

Load case 1
Max

 BIS



SPACE GASS 14.10 ­ ROBERT BIRD GROUP
Path: P:\2022 JOBS\22245 Southb...\Existing Structure\existing rafter 221103
Designer:  Date: Friday, March 28, 2025 3:05 PM, Page: 1 

Sections:
1  125 PFC 
2  12.5 Round 
3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads

Load case 10
Max
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Path: P:\2022 JOBS\22245 Southb...\Existing Structure\existing rafter 221103
Designer:  Date: Friday, March 28, 2025 3:05 PM, Page: 1 

Sections:
1  125 PFC 
2  12.5 Round 
3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads

Load case 2
Max
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Sections:
1  125 PFC 
2  12.5 Round 
3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads

Load case 12
Max
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Path: P:\2022 JOBS\22245 Southb...\Existing Structure\existing rafter 221103
Designer:  Date: Friday, March 28, 2025 3:03 PM, Page: 1 
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1  125 PFC 
2  12.5 Round 
3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads

Load case 3
Max
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1  125 PFC 
2  12.5 Round 
3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads

Load case 6
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1  125 PFC 
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3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads

Load case 11
Max
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Designer:  Date: Friday, March 28, 2025 3:07 PM, Page: 1 

Sections:
1  125 PFC 
2  12.5 Round 
3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads

Load case 14
Max

 BIS
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Path: P:\2022 JOBS\22245 Southb...\Existing Structure\existing rafter 221103
Designer:  Date: Friday, March 28, 2025 3:07 PM, Page: 1 

Sections:
1  125 PFC 
2  12.5 Round 
3  150 PFC 
4  65*4 SHS 
5  89*5 SHS 

Materials:
1  STEELViewpoint (­35,28), Loads

Load case 15
Max
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SPACE GASS 14.10 - ROBERT BIRD GROUP
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Materials:
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Existing Drawings 
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Southbank Major Public Art Commission Page:

56 Dodds St, Southbank Project No.: 22245

City of Melbourne Designed: B. Scanlan

Column C02

TIMBER COLUMN V5.03 Robert Bird Group

Column: (Column C02) 2 / 150mm x 150mm F8 Seasoned** (Fully Laminated*)

Comp: Nc(dl)* = 72.77kN < øNc(dl) = 130.83kN, Nc* = 64.68kN < øNc = 215.75kN OK (0.56,0.30)

Ncw* = 64.68kN < øNcw = 229.52kN OK (0.28)

Tension: Nt(dl)* = 0.00kN < øNt(dl) = 233.42kN, Nt* = 0.00kN < øNt = 384.93kN

Combined: Refer table below OK (0.92)

Geometry (For a primary building member)

Category = 2 (1) House, (2) Primary building elements, (3) Important

House = n (Y)es,(N)o

Length (L) = 8100 mm

Strong axis eff. length (Lax) = 2900 mm Edge restrained = C (T)ension, (C)omp.

Weak axis eff. length (Lay) = 6700 mm, (C)ontinuous Bending (Layb) = 6700 mm

Effective length factor (g13) = 1.00 Studs in framing=0.9, Restrained both ends in pos.=1.0, Other cases - Table 3.2

Loadings

Compression Tension

Dead load (Ndl) = 53.90 kN Dead load (Ndl) = kN

Live load (Nll) = 0.00 kN Live load (Nll) = kN

Wind load (Nwl*) = kN (Comp.) Wind load (Nwl*) = kN (Tension)

Bending Mx* My*

Live Load Duration = Roof M(dl)* = kNm

Duration (k1) = 0.94 Table 2.3 M* = kNm

Long term LL factor (Ψlp) = 0.00 Table 4.1, AS1170.0 Mw* = 14.00 kNm

Combination factor (Ψcp) = 0.00 Table 4.1, AS1170.0

Ncdl* = 1.35*(Ncdl+Ψlp*Ncll) = 72.77 kN Ntdl* = 1.2*Ntdl+1.5*Ψlp*Ntll = 0.00 kN

Nc* = 1.2*Ndl+1.5*Nll = 64.68 kN Nt* = 1.2*Ndl+1.5*Nll = 0.00 kN

Ncw* = 1.2*Ndl + Nwl* + 1.5*Ψc*Nll = 64.68 kN Ntw* = 1.2*Ndl + Nwl + 1.5*Ψc*Nll = 0.00 kN

Axial capacity - Cl 3.3 & Cl 3.4

Member = 2 / 150mm x 150mm F8 Seasoned Area (A) = 45000 mm²

Description = F8 seasoned hardwood Section modulus (Zx) = 1125 x10³ mm³

Design depth (dD) = 150 mm Section modulus (Zy) = 2250 x10³ mm³

Design width (dW) = 300 mm Stiffness (Ix) = 84.4 x10⁶ mm⁴

Modulus of elasticity (E) = 9100 MPa - Table H2.1

Strength reduction factor (ø) = 0.7 Table 2.1

S3x =min(g13*L/dD & Lax/dD) = 19.33 k12cx = 0.538 for 10 < ρc*S3x ≤ 20 - Cl 3.3.3

S4y = min(g13*L/dW & Lay/dW) = 22.33 k12cy = 0.405 for ρc*S4y ≥ 20 - Cl 3.3.3

Critical S = 22.33 k12 = 0.405 for ρc*S ≥ 20 - Cl 3.3.3

f'c = 18.0 MPa

øNc(dl) = ø*0.57*k4*k6*k12*f'c*A = 130.8 kN f't = 13.0 MPa

øNc = ø*k1*k4*k6*k12*f'c*A = 215.8 kN Material constant (ρc) = 1.00 (rc=0.25)

øNcw = ø*(k1=1)*k4*k6*k12*f'c*A = 229.5 kN Moisture factor (k4) = 1.00

øNt(dl) = ø*0.57*k4*k6*f't*A = 233.4 kN Temp. factor (k6) = 1.00

øNt = ø*k1*k4*k6*f't*A = 384.9 kN Size modifer (mod.c) = 1.00

øNtw = ø*(k1=1)*k4*k6*f't*A = 409.5 kN Size modifer (mod.t) = 1.00

Bending capacity - Cl 3.2

S1=1.25*dD/dW*(Lay/dD)⁰·⁵ = 4.18 For comp. edge restrained - Cl 3.2.3.2

k12 = 1.000 for ρb*S < 10 - Cl 3.2.4

øM(dl) = ø*(k1=0.57)*k4*k6*k9*k12*f'b*Zx = 11.26 kNm f'b = 22.0 MPa

øM = ø*k1*k4*k6*k9*k12*f'b*Zx = 18.57 kNm Material constant (ρb) = 0.89 (rb=0.25)

øMw = ø*(k1=1)*k4*k6*k9*k12*f'b*Zx = 19.75 kNm Duration factor (k1) = 0.94

øMy(dl) = ø*(k1=0.57)*k4*k6*k9*(k12=1)*f'b*Zy = 22.52 kNm Moisture factor (k4) = 1.00

øMy = ø*k1*k4*k6*k9*(k12=1)*f'b*Zy = 37.13 kNm Sharing factor (k9) = 1.14

øMwy = ø*(k1=1)*k4*k6*k9*(k12=1)*f'b*Zy = 39.50 kNm Size modifer (mod.b) = 1.00

Combined - Cl 3.5.1, Cl 3.5.2 & E5

Comp/Bend Nc(dl)* Nc* Nc(dl+wl)* Tension/Bend Nt(dl)* Nt* Nt(dl+wl)*

Out-of-plane 0.56 0.30 0.78 Out-of-plane 0.00 0.00 0.71

In-plane 0.42 0.23 0.92 In-plane 0.00 0.00 0.71

Created at 11:51 AM on Monday, 31 March 2025 by Structural Toolkit®, © Anthony Furr Software (Page 1 of 1)
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Contact Details 

Tower 4, Collins Square, Level 19, 727 Collins Street 
Melbourne Vic 3008 
Australia 

Phone: +61 (0)3 8677 7555 

Email: mel_ops@robertbird.com.au 

 

“The relentless pursuit of engineering excellence”

https://au.linkedin.com/company/robert-bird-group
https://www.instagram.com/robertbirdgroup/?hl=en
https://www.youtube.com/channel/UC7xH3ADEoyGK4CUmGLNdq3Q
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