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Why perform structural audits?

Wirra Wirra Vineyards incident - McLaren Vale (March  6, 2008)

Picture cropped from ‘The Advertiser, March 7, 2008’
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What does an elevated tank 
farm structure look like?
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What elements make up an 
elevated tank farm structure?

� Footings / foundation

� Supporting steelwork structure

� Storage / fermenting tanks

� Platforms (catwalks) & stairways

� Ancillary equipment
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Sources of Approved Codes

� Building Code of Australia (BCA)

� SA OHS&W Regs 1995

Appendix 2 – Approved Codes of Practice
(under OHS&W Act 1986)

Appendix 3 – Mandatory Compliance Codes
Australian Standards
NOHSC Documents

(under OHS&W Regs 1995)
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Aust Standards for Structures

� AS4100:1998 – Steel Structures              
(Referenced in the BCA)

Section 1 – Scope & General
1.6.1 Design Data (drawings)              

Standards used, nominal loads,               
steel grades, corrosion protection, etc

1.6.2 Design Details (drawings)             
Number, size, category, welds, joints, 
constraints, assumptions, etc
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Aust Standards for Structures

� AS4100:1998 – Steel Structures

Section 2 – Materials
2.3.6 Anchor Bolts                                       

Bolts to comply to the listed bolt Standards,
or from rods to the listed steel Standards,
provided threads comply to AS1275
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Aust Standards for Structures

� AS4100:1998 – Steel Structures

Section 3 – General Design Requirements
3.1.2 Requirements                                

Stability, strength, serviceability, fatigue,
brittle fracture, fire and earthquake

3.2.2 Other load actions                     
Foundation movement, temperature change,
construction loading, dynamic effects, etc
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Aust Standards for Structures

� AS4100:1998 – Steel Structures

Section 15 – Erection
15.3.1 Location of anchor bolts                   

Shall be set out in accordance with the
erection drawings                                     
Shall be set perpendicular to bearing surface

15.3.2 Column base 
For full contact, packs and shims shall be flat
and of the same steel grade as the member
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Aust Standards for Structures

� AS4100:1998 – Steel Structures

Section 15 – Erection
15.5.1 Compression member base or beam

Bedding on masonry and concrete shall be
provided by grout or mortar

15.5.2 Grouting                                           
Shall completely fill the space to be grouted
Grout shall enclose any packs or shims by a
minimum cover of 50mm
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Aust Standards for Structures

� AS1170:2002 – Structural Design Actions
(Referenced in the BCA)

Part 0 – General Principles 
Part 1 – Permanent, Imposed & Other Actions
Part 2 – Wind Actions                                    
Part 3 – Snow & Ice Actions                          
Part 4 – Earthquake Loads



12

Aust Standards for Structures

Particular attention to:                 

Section 3 – Platforms, continuous walkways,        
and steps with landings                                         
i). General Requirements                     
ii). Protection at sides, edges, openings
iii). Floor Design                                    
iv). Guard-railing

� AS1657:1992 – Fixed platforms, walkways ,
stairways & ladders
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Regions visited during initial 
prevention intervention activity

� Langhorne Creek

� Barossa Valley

� Clare Valley

� Riverland
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Footings & Bearing Capacity

CAUTION
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Footings & Bearing Capacity

Loose nut

Missing nut

INSPECT
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Footings & Bearing Capacity

BAD
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Footings & Bearing Capacity

BAD
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Footings & Bearing Capacity

BAD
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Footings & Bearing Capacity

BAD
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Footings & Bearing Capacity

BAD
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Footings & Bearing Capacity

BAD
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Footings & Bearing Capacity

BAD

Ensure 
shim is of 
adequate 
size to 
minimise 
shear 
stress in 
concrete.

Allow room 
for 
grouting.
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Column to Footing Fasteners

BAD

Insufficient anchor depth and poor 
adhesive bond with concrete.
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Column to Footing Fasteners

MECHANICAL EXAMPLE
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Column to Footing Fasteners

ADHESIVE EXAMPLE
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Concrete Slabs with Drains

Eliminate 
water 
ingress 
under slab 
especially 
near load 
bearing 
sections
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Steelwork Structure

Check 
lateral 
stability 
between 
column 
& beam
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Steelwork Structure

Ensure 
sufficient 
cross-bracing 
for lateral 
stability
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Steelwork Structure

Engineering 
approval is 
required prior 
to removal of 
cross-bracing 
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Steelwork Structure
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Tanks

Think about 
external forces.

What can happen 
when the tank is 
empty, not just 
when full.
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Tanks

Ensure 
adequate 
number of 
securing 
clamps
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Platforms / Catwalks

Identify & 
repair 
tripping 
hazards.

Use safe 
work 
procedures 
when hatch 
open.
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Platforms / Catwalks

Openings in 
floors of 
elevated 
platforms 
must be 
smaller than 
any tools or 
fittings used 
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Platforms / Catwalks

Missing 
hand-rail at 
platform 
connection 
to building.

Fall hazard
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Platforms / Catwalks

Where objects 
can fall from 
heights 
greater than 
2000 mm,  
toe-boards 
required.
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Platforms / Catwalks

Edge fall 
protection 
must be 
applied to 
work tables 
at heights 
over 
2000mm
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Platforms / Catwalks

Step from 
platform needs 
to prevent fall 
hazard below 
mid-rail




