
PURPOSE AND SCOPE
This guide establishes safety and compliance requirements for precast and tilt-up concrete operations to eliminate or minimise 
fatalities, crush injuries and structural collapses. All operations must comply with the hierarchy of control principles. Professional 
WHS consultant support is recommended for complex or high-risk installations to demonstrate due diligence and regulatory 
compliance. 
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Critical Control Requirement

Certified Structural
Design

Engineer-certified designs per AS 3850 and AS 3600. Designs must address in-service loads, lifting
loads, impact factors, wind loads, and temporary bracing systems. All calculations include safety factors
per AS 3850 Table 4.1.

Storage and Erection
Documentation

Documented system specifying erection sequence, rigging arrangements, brace configuration, anchor
types/locations, support footing capacity, concrete strength at erection, levelling details, permanent
fixing requirements, and grouting specifications.

Approved Stripping
Methodology

Competent engineer sign-off required. Methodology must specify minimum concrete strength (typically
75% design strength or per lift insert manufacturer), strip timing, formwork release sequence, and
inspection protocols.

Design Change
Management

All variations from approved design must be engineer-verified in writing. Changes trigger re-assessment
of panel integrity and support system adequacy per AS 3850 compliance.

Lifting System
Compatibility

Lifting clutch, inserts, and rigging verified compatible per manufacturer specifications. Working Load
Limit (WLL) clearly marked. Insert pull-out capacity >4:1 safety factor on design load.

Exclusion Zones
No-go zones established minimum 1.5× panel height radius during lifting/erection operations. Physical
barriers and signage per AS 1319. Personnel exclusion enforced until panel permanently secured.

Pre-Installation
Storage

Storage platform bearing capacity verified (minimum factor of safety 2.0). Panels stored fundamentally
stable with dunnage/props engineer-designed. Terrain slope <1:20 unless specifically engineered.

Safe Installation
Protocols

SWMS in place covering lifting operations, cranage positioning, load distribution, capacity/radius
restrictions, backup slings, and emergency procedures. Operations supervised by licensed rigger
(Intermediate or Advanced Rigging).

2.0 TECHNICAL DESIGN & COMPLIANCE REQUIREMENTS

Lifting Load Analysis
Concrete panels subject to dynamic loading during lifting operations. Minimum design criteria:
 ﻿
Total Lifting Load=Panel Mass×(1+Dynamic Factor)×g
Where dynamic factor = 1.5 (AS 3850 Clause 4.3.2) accounts for impact, acceleration and suction effects.
 ﻿
Lift Insert Capacity Verification:
Required Insert Capacity=Total Lifting Load /(Number of Inserts×cos⁡(θ)) R
 ﻿
Where θθ = angle of lifting sling from vertical. Insert capacity must exceed required capacity by minimum factor of safety 4:1.
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Panel Stability During Erection
Wind loading during erection calculated per AS 1170.2 using site wind classification and temporary exposure factor:

Fw=0.5×ρ×V2×Cd×AFw=0.5×ρ×V2×Cd×A

Where:
ρρ = air density (1.2 kg/m³)

VV = design wind speed (m/s) for temporary structures

CdCd = drag coefficient (typically 1.2 for flat panels)

AA = panel area (m²)

Brace Design
Temporary bracing must resist all anticipated loads including wind, erection impacts (minimum 1.5 kN horizontal at top), and 
accidental misalignment. Brace capacity calculated as:

Pbrace=Fresultantsin⁡(α)×nPbrace=sin(α)×nFresultant

Where αα = brace angle from horizontal, nn = number of braces per panel.

Minimum brace angle: 45° from horizontal. Optimum: 60°.

Foundation Bearing Capacity
Brace footing must provide adequate bearing resistance:

Bearing Pressure=PbraceFooting Area≤Allowable Bearing CapacityBearing Pressure=Footing AreaPbrace≤Allowable Bearing Capacity

Typical requirements: deadman blocks minimum 0.6 m³ concrete (25 MPa), buried minimum 600 mm depth, or screw anchors with 
pull-out capacity &gt;2:1 safety factor on design load.
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SAFE HANDLING AND ERECTION PROTOCOLS

Panel Integrity Verification:
- Visual inspection for cracks, spalling, honeycombing (reject if &gt;75 mm diameter void)
- Lift insert alignment tolerance: ±10 mm from design location
- Reinforcement cover minimum: 25 mm internal panels, 40 mm external per AS 3600
- Panel dimensions tolerance: ±10 mm height, ±5 mm thickness

Crane Positioning and Capacity:
Crane standing area bearing capacity ≥150% maximum outrigger loads. Soft ground requires engineer-certified mat foundation. Crane 
capacity must account for derating factors: wind speed &gt;20 km/h (0.9), dual lifting (0.85), rotation operations (0.75).

Rotation Operations (90° Panel Lift):
Where one crane used:
- Auxiliary winch minimum capacity = 75% panel mass
- Distance from auxiliary rope to panel end ≤25% panel length
- Included angle between ropes ≤45°
- Main and auxiliary drives must be independent

Rigging Requirements:
- Sling Working Load Limit (WLL) &gt;2:1 safety factor on calculated load
- Sling angle from vertical ≤60° (preferred 45°)
- Backup slings (tag lines) mandatory for panels &gt;3 m height
- Lifting beam required where inserts &gt;3 m horizontal spacing

Exclusion Zone Management
Primary exclusion zone radius = 1.5× panel height from panel centre during lifting. Extended to 2.0× panel height if wind speed 15–25 
km/h. Operations suspended if wind &gt;25 km/h. Physical barriers (minimum 1.8 m height) with signage per AS 1319: "DANGER - 
CRANE OPERATIONS - EXCLUSION ZONE".

Temporary Bracing Installation

Brace Installation Sequence:
1. Panel lifted to vertical +2° overbalance towards rigging
2. Braces attached with pins/bolts (minimum Grade 4.6, M16 diameter)
3. Panel released slowly whilst monitoring alignment (laser/plumb bob, tolerance ±10 mm)
4. Brace tensioned (hand-tight +¼ turn)
5. Crane released only after engineer or competent person verifies stability

Brace Inspection Requirements:
- Daily visual inspection for damage, corrosion, bent components
- Post-wind event inspection (wind &gt;40 km/h)
- Post-impact inspection (any plant/equipment contact)
- Weekly anchor integrity check (probe soil around deadman, torque-test screw anchors)

3.0

Operational Phase Minimum Concrete Strength Test Method

Stripping/demoulding 75% design strength or per lift insert manufacturer
Core sampling or Schmidt
hammer

Lifting operations 100% lift insert specification (typically 20–32 MPa)
Cylinder testing AS
1012.9

Erection/bracing As per structural design (minimum 25 MPa)
Field verification ±24
hours pre-lift

Brace removal Permanent connections 100% design strength; grouted
connections cured ≥7 days

Engineer sign-off
mandatory
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Transport Design Loads

Panels subject to differential road camber inducing torsional loads. Slender panels (length:thickness &gt;40:1) require temporary 
stiffening strongbacks unless specifically designed for transport without.

Transport restraint capacity (straps/chains):

Total Restraint Capacity=Panel Mass×0.8g×1.5

Factor 0.8g = horizontal acceleration during emergency braking. Factor 1.5 = safety margin.

Support Frame Requirements:
 ﻿
Vertical Storage (A-Frame Racking):

 ﻿
Horizontal Storage (Flat Stacking):

 ﻿

Base bearing pressure•
Panel spacing minimum 100 mm to prevent contact during wind loading•
Maximum 6 panels per bay unless engineer-designed for greater capacity•
Dunnage timber: minimum F11 hardwood, 100×100 mm section, contact points aligned with panel reinforcement•

Support points minimum 4 locations, positioned at ¼ and ¾ panel length•
Maximum stack height: 8 panels or 2.4 m (whichever lesser) unless engineer-certified•
Interleaved dunnage minimum 75×75 mm section, vertically aligned ±25 mm•
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Primary Commonwealth and State/Territory Legislation:

 ﻿
Australian Standards – Concrete and Structural:

 ﻿
Australian Standards – Crane, Lifting and Rigging:

 ﻿
National Codes of Practice and Guidance:

State/Territory Specific Codes and Requirements:

Competency and Training Requirements:

Work Health and Safety Act 2011 (Commonwealth Model Act and jurisdictional equivalents)•
Work Health and Safety Regulation 2011 (QLD, ACT) – Part 3.1 (Construction), Part 4.2 (Falls), Part 4.5 (Plant), Part 6.3 Division 4 (Tilt-
Up/Precast)

•

Work Health and Safety Regulation 2012 (SA) – Part 3.1, Part 6.3 Division 4•
Work Health and Safety Regulation 2017 (NSW, NT) – Part 3.1, Part 6.3 Division 4•
Work Health and Safety (General) Regulations 2022 (WA) – Part 6.3 Division 4 (Tilt-Up Concrete and Precast Elements)•
Occupational Health and Safety Regulations 2017 (VIC) – Part 3.5 (Plant), Regulation 143 (High-Risk Construction Work)•
Work Health and Safety Regulations – Part 5.3 (High-Risk Work Licences)•

AS 3850-2015: Tilt-Up Concrete Construction•
AS 3600-2018: Concrete Structures•
AS 3610-2010: Formwork for Concrete•
AS 1012 Series: Methods of Testing Concrete•
AS 1170.1: Structural Design Actions – Permanent, Imposed and Other Actions•
AS/NZS 1170.2:2021: Structural Design Actions – Wind Actions•
AS 1170.4: Structural Design Actions – Earthquake Actions in Australia•
AS 3700: Masonry Structures (where applicable)•

AS 2550 (all parts): Cranes, Hoists and Winches – Safe Use•
AS 2550.1: Cranes, Hoists and Winches – Safe Use (Crane Operations)•
AS 1418 Series: Cranes, Hoists and Winches – Design Standards•
AS 4991: Lifting Devices•
AS 2321.1: Short-Link Chain for Lifting Purposes•
AS 3569: Steel Wire Rope•

National Code of Practice for Precast, Tilt-Up and Concrete Elements in Building Construction (2008)•
Safe Work Australia Guide to Managing Risk in Construction: Prefabricated Concrete (2019)•
Managing the Risk of Falls at Workplaces – Code of Practice (SWA)•
How to Manage Work Health and Safety Risks – Code of Practice (SWA)•
National Standard for Construction Work [NOHSC: 1016 (2005)]
 ﻿

•

QLD: Tilt-Up and Pre-Cast Construction Code of Practice 2003 (WorkSafe QLD)•
QLD: Back-up Lifting System Requirements per WorkSafe QLD Position Paper•
VIC: Industry Standard for Precast and Tilt-Up Concrete Buildings (WorkSafe VIC)•
WA: Mandatory training requirements (CPCCCM1016A, CPCCBC4022A) and 10-day notification to WorkSafe Commissioner prior to 
panel casting

•

SA: SafeWork SA Precast Tilt-Up & Concrete Elements Guidance•

CPCCCM1007A: Carry Out Tilt-Up Work Safely (superseded)•
CPCCCM2011A: Carry Out Tilt-Up Work Safely•
CPCCCM1016A: Identify Requirements for Safe Tilt-Up Work (current WA requirement)•
CPCCBC4022A: Supervise Tilt-Up Work (supervision qualification)•
High-Risk Work Licence requirements for rigging (Intermediate/Advanced Rigging)•
High-Risk Work Licence requirements for crane operation (relevant class/capacity)•
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