
PURPOSE AND SCOPE
This standard establishes minimum safety and environmental compliance requirements for piling operations including bored piles, 
driven piles, continuous flight auger (CFA) piling, and soilmech ground improvement works. It shoulld apply to all piling 
contractors, soilmech specialists, geotechnical engineers, and construction personnel managing foundation works in Australian civil 
and building construction projects.
 ﻿
 ﻿
1.0        PILING PLATFORM AND GROUND PREPARATION
 
Working Platform Certification Requirements
All piling operations require a Working Platform Certificate (WPC) issued by a competent geotechnical engineer or soilmech 
specialist prior to mobilisation. The WPC must certify platform bearing capacity, stability under dynamic and static loading 
conditions, and suitability for specific piling equipment.
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Platform Specification Minimum Requirement

Bearing Capacity Minimum 150kPa for tracked piling rigs; 200kPa for crawler cranes

Platform Thickness Minimum 150kPa for tracked piling rigs; 200kPa for crawler cranes

Geotextile Separation Class 3 non-woven geotextile where subgrade CBR <5%

Level Tolerance ±50 mm across piling rig footprint; maximum gradient 1:20

Compaction Standard 95% Standard Proctor Density (AS 1289.5.2.1)

Edge Setback Distance Minimum 3m from excavation edges; 5m from water bodies

Surface Drainage Positive drainage gradient; no ponding within working area

Barge Stability for Over-Water Works 
 ﻿
Piling operations conducted on water require certified barge stability reports prepared by a marine engineer demonstrating:

Static stability calculations for loaded piling rig configuration•
Dynamic stability analysis including eccentric loading, wave action, and tidal variation•
Ballast requirements and securing methodology•
Mooring system design with minimum 3:1 safety factor on anchor holding capacity•
Emergency evacuation and rescue boat positioning (≤5 minutes response time)•
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2.0        PILING RIG MOBILISATION AND PRE-START REQUIREMENTS
 ﻿
Plant Documentation and Pre-Mobilisation Inspection 
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Compliance Item Verification Requirement

Equipment Certification
Current certification under WHS Regulations for pressure vessels, hydraulic systems ≥1050

kPa

Operator Competency High-Risk Work Licence (HRWL) for specific rig class; VOC assessment within 12 months

Service Records Documented maintenance schedule with hydraulic system inspection ≤30 days

Structural Integrity Mast structural inspection certificate; welded frame NDT certification where required

Load Moment Indicator (LMI) Calibration certificate ≤12 months for rigs with crane functionality

Emergency Systems Fire suppression system inspection; emergency stop function testing

Hydraulic Pressure Testing Proof test at 1.5× working pressure; operating pressure clearly marked on gauges

Rig Setup and Exclusion Zones
 ﻿
Establish physical barriers at the following minimum distances from piling operations:

3.0        PILING METHODOLOGY AND SAFETY PROCEDURES
 ﻿
Step 1: Pre-Boring Site Verification
Prior to commencing each pile location:

Step 2: Boring/Driving Operations

General exclusion zone: 10 m radius from pile boring/driving location•
Overhead powerline clearance: Minimum clearance per AS/NZS 4836 (typically 3-6 m depending on voltage)•
Crane lifting operations: Exclusion zone per lift plan, minimum 5 m from swing radius•
Spoil handling area: 15 m from rig to spoil bins to prevent reversing plant conflicts•
Edge protection: Barricading at 2 m setback from excavation/penetration edges•

Verify underground services through non-destructive digging (vacuum excavation or hand digging) within 1 m of pile centerline•
Confirm pile schedule coordinates using RTK GPS (±20 mm horizontal accuracy)•
Mark pile location with survey peg; verify verticality reference with plumb bob or digital inclinometer•
Check for underground obstructions using ground penetrating radar (GPR) where geological risk assessment identifies potential 
voids, services, or buried structures

•

Issue excavation permit referencing Dial Before You Dig (DBYD) service plans ≤5 business days old•

Piling Method Safety Critical Parameters Technical Specifications

Bored Piles (CFA)
Maintain positive soil pressure
during auger extraction; monitor
torque and crowd pressure

Auger penetration rate: 0.5-2.0 m/min; concrete pressure
≥150 kPa at pile base; grout flow rate matched to extraction
rate ±10%

Driven Piles
Vibration monitoring at sensitive
structures; helmet seating
verification

Peak Particle Velocity (PPV) limits: 5 mm/s residential, 10
mm/s commercial; drive logs record blow count per 250 mm
penetration

Rotary Bored Piles
Maintain bentonite slurry density
1.03-1.15 specific gravity; prevent
sidewall collapse

Minimum slurry head: 2 m above water table; sand content
≤4% by volume; viscosity 32-45 seconds (Marsh cone)

Soilmech Stabilisation
Monitor grout injection pressure;
prevent hydraulic fracture

Injection pressure limits: 200-500 kPa depending on depth
and soil type; grout take volumes recorded per meter
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Step 3: Concrete/Grout Placement

Step 4: Spoil Management and Environmental Controls

Tremie concrete placement: Maintain tremie embedment ≥2 m in fresh concrete; concrete slump 180-220 mm for poured piles•
CFA grout: Monitor grout volume against theoretical pile volume; acceptance tolerance +10% / -5%•
Reinforcement cage installation: Cage centralisation using minimum 4 spacers per 3 m length; cover ≥75 mm for Class 2 
exposure (AS 3600)

•

Pile head preparation: Cut-off level marked with paint; overpour minimum 500 mm above design cut-off to ensure concrete 
integrity

•
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4.0        LIFTING OPERATIONS AND CRANE INTERFACE
 ﻿
Pile Cage and Material Handling
All lifting operations during piling works require compliance with AS 1418.1 and specific lift planning:

Environmental Risk Control Measure Monitoring Frequency

Acid Sulfate Soils (ASS)
Stockpile spoil on geotextile-lined
bunded area; neutralise with
hydrated lime at 1-2% by weight

pH testing every 20 piles or daily; target pH >6.5 before
disposal

Contaminated Soil

Segregate contaminated spoil in
dedicated bins; label with
contaminant type
(hydrocarbon/heavy metals)

Visual inspection per pile; laboratory analysis per
Unexpected Finds Protocol

Waterway Protection

Deploy silt curtains/turbidity
barriers in water bodies; maintain 50
m buffer from waterway for spoil
stockpiles

Turbidity monitoring upstream/downstream; action limit 50
NTU above baseline

Slurry Management

Closed-loop bentonite recycling
system; desanding unit operational;
waste slurry pH neutralised before
disposal

Slurry properties tested every 4 hours; disposal manifests
retained

Hydraulic Oil Spill
Prevention

Biodegradable hydraulic oil for over-
water works; drip trays under static
plant; absorbent booms deployed in
waterways

Visual inspection pre-start and every 2 hours; spill kit within
10 m of rig

Lift Category Planning Requirement Safety Critical Elements

Standard Lifts
(reinforcement cages <2
tonnes)

Basic Lift Plan; two-person lift team
(crane operator + dogger)

Cage lifting points designed by structural engineer; minimum
4× shackles rated ≥2× lift load

Complex Lifts (cages >2
tonnes, lifts >15 m
depth)

Detailed Lift Plan approved by
Appointed Person; 3D lift simulation
for confined areas

Tag lines mandatory; communication via two-way radio; wind
speed limit 40 km/h (10 m/s)

Critical Lifts (pile
casings, tremie pipes in
congested areas)

Engineered Lift Plan with load/radius
charts; Crane Supervisor present

Ground bearing pressure verification; outrigger pad size
minimum 600×600×40 mm timber or engineered pads
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Crane Selection and Setup for Piling Support

 ﻿
5.0        WORKING AT HEIGHTS AND PILE BORE ACCESS
 ﻿
Pile Bore Depth and Access Controls

Crane capacity must provide ≥20% margin above maximum combined load (cage + lifting gear + dynamic factors)•
Rated Capacity Indicator (RCI) functional and audible/visible in operator cabin•
Load radius charts displayed in operator cabin; site-specific lift plan annotated with reach requirements•
Slew radius barricading at 2 m clearance from maximum swing envelope•
Soilmech works involving grouting equipment require crane standby for emergency extraction•
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Pile Bore Inspection and Cleaning

6.0         TECHNICAL COMPLIANCE AND MONITORING Load Testing and Pile Integrity
 ﻿
 ﻿

Inspection using downhole camera system preferred over human entry•
Where human entry unavoidable: full confined space protocols per AS 2865-2009•
Verticality surveys conducted using inclinometer or plumb bob; tolerance ±1:75 (AS 2159)•
Pile base cleaning via airlift, bailer, or cleaning bucket; minimum 100 mm sediment removal verified before concrete placement•

Bore
Depth

Access Requirements Atmospheric Testing

<1.5 m Standard edge protection; no entry required Not required

1.5-3.0 m
Manbox with full-body harness; fall arrest anchor
points; ladder access with 1:4 ratio

Gas detection pre-entry: O₂ 19.5-23.5%; LEL <10%; H₂S <10
ppm; CO <35 ppm

>3.0 m
Confined Space Entry Permit; continuous
atmospheric monitoring; standby person; rescue
tripod with 5:1 SWL winch

Continuous 4-gas monitoring; forced ventilation ≥6 air
changes/hour; emergency retrieval system tested pre-entry

Test Type Application Acceptance Criteria

Pile Integrity Testing
(PIT)

Sonic echo testing on 10-100% of
piles per geotechnical specification

Reflections indicating cracks, necking, or base defects flagged
for investigation

Static Load Testing
Preliminary (1% of piles) and working
test piles per AS 2159

Ultimate capacity ≥2.5× design working load; settlement <10
mm at working load

Dynamic Load Testing
Driven pile capacity verification
using Pile Driving Analyzer (PDA)

Capacity assessment per CAPWAP analysis; minimum 3
restrike tests 24 hours post-driving

Crosshole Sonic Logging
(CSL)

Large-diameter bored piles >600 mm
diameter with critical structural
loading

Wave velocity >3500 m/s indicates sound concrete; velocity
reduction >20% requires coring investigation

Verticality and Position Tolerances
 ﻿

Horizontal position tolerance: ±75 mm for piles <600 mm diameter; ±100 mm for piles ≥600 mm (AS 2159)•
Verticality tolerance: 1:75 (0.75°) for vertical piles; ±1° for raked piles•
Pile head level tolerance: ±50 mm prior to cut-off•
Documentation: Survey as-built drawings showing actual vs. design coordinates; deviations >50% of tolerance reported to 
structural engineer

•
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7.0         EMERGENCY RESPONSE AND RESCUE PROCEDURES
 ﻿
 ﻿
 ﻿Incident Response Protocols
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Rescue Equipment Requirements
 ﻿

8.0        ROLES AND RESPONSIBILITIES
 ﻿
 ﻿

Confined space rescue kit (tripod, 5:1 mechanical advantage winch, fall arrest harnesses, 20 m lifelines)•
Atmospheric monitoring equipment: 4-gas detector (O₂, LEL, H₂S, CO) with data logging and audible alarms•
Communication equipment: two-way radios (minimum IP67 rated) for all personnel in exclusion zones•
First aid: High-risk work first aid kit per AS 2676; AED within 3 minutes retrieval time; oxygen resuscitation equipment for 
confined space works

•

Soilmech/ Piling Rig emergency: grout pump emergency stop accessible from grade level; pressure relief valves tested weekly•

Emergency
Scenario

Immediate Actions Resources Required

Person
Trapped in Pile
Bore

Activate confined space rescue; maintain
communication; deploy rescue tripod/winch

Rescue team with HRWL Confined Space Entry;
ambulance on standby; soilmech supervisor present

Rig Hydraulic
Failure/Fire

Activate emergency stop; evacuate exclusion zone;
deploy fire extinguisher (9 kg ABE minimum)

Fire brigade notification; spill containment; rig shutdown
procedure

Rig
Instability/Ove
rturning

Evacuate all personnel; secure area with 50 m
cordon; isolate power sources

Geotechnical engineer assessment; crane recovery team;
WorkSafe notification

Service Strike
(Underground
Utility)

Stop work immediately; evacuate 25 m radius;
contact utility authority emergency line

Utility authority isolation; WorkSafe notification if
dangerous incident; incident investigation team

Slurry Spill to
Waterway

Deploy spill booms; activate environmental
incident response; notify EPA within 2 hours

Vacuum tanker for recovery; absorbent materials;
environmental consultant; EPA liaison

Role Qualifications/Competency Key Responsibilities

Principal
Contractor

PCBU obligations under WHS Act
Appoint competent Temporary Works Coordinator;
approve WPC and lift plans; ensure piling contractor
holds appropriate insurances and licenses

Temporary
Works
Coordinator

Registered Professional Engineer Queensland
(RPEQ) or equivalent; AS 3610 temporary works
competency

Design or verify piling platform bearing capacity; issue
WPC; maintain Temporary Works Register; inspect
platform weekly and post-rainfall events >25 mm

Piling
Supervisor

Minimum 5 years piling experience; trade
qualification in civil construction or equivalent

Daily pre-start inspections; coordinate service locating;
supervise rig setup and pile installation; maintain pile
bore logs and concrete placement records

Piling Rig
Operator

High-Risk Work Licence (HRWL) Class CN
(crane/hoist) or class-specific rig licence; VOC
within 12 months

Operate rig within manufacturer specifications; conduct
pre-operational checks per logbook; immediately report
equipment malfunctions or ground instability

Soilmech
Specialist/Geot
echnical
Engineer

Tertiary qualification in geotechnical engineering;
Chartered Professional Engineer (CPEng) where
issuing WPC

Ground investigation interpretation; design piling
platform and temporary works; specify pile installation
parameters; review pile test results

Crane
Operator (if
applicable)

HRWL Class C6 (slewing mobile crane) or higher;
VOC assessment current

Execute lifts per approved lift plan; maintain load charts;
verify ground conditions and outrigger setup; refuse
unsafe lifts

Dogger/Rigger
HRWL Class DG (dogging) or RI (intermediate
rigging); confined space entry if pile bore access
required

Select appropriate lifting gear; attach loads per slinging
methods; direct crane operator; conduct pre-use
inspection of slings, shackles, and lifting beams
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9.0        LEGAL REFERENCES AND STANDARDS
 ﻿﻿﻿﻿
 ﻿﻿﻿﻿
Commonwealth and State WHS Regulations:

Australian Standards and Codes of Practice
 ﻿﻿
Piling and Foundation Standards:

Plant and Equipment Standards:

Confined Space and Working at Heights:

Environmental Standards:

Industry Codes of Practice
State-Specific Guidance:

Notifiable Incidents and Record Keeping
Immediate Notification Required (WorkSafe/Comcare):

Record Retention Requirements:

Work Health and Safety Regulation 2011 (QLD, ACT) – Part 3.1 Managing Risk; Part 6.3 Construction Work•
Work Health and Safety Regulation 2025 (NSW, NT) – Part 4.1 Construction Work; Reg 291-302 High-Risk Construction Work•
Work Health and Safety Regulation 2012 (SA) – Part 6.3 High-Risk Construction Work•
Work Health and Safety Regulations 2022 (TAS) – Part 6 Construction Work•
Work Health and Safety (General) Regulations (WA) – Part 6 Construction Work•
Occupational Health and Safety Regulations 2017 (VIC) – Part 3.5 Construction Work; Regulation 220-234•

AS 2159-2009: Piling – Design and Installation•
AS 3610-2010: Formwork for Concrete•
AS 2187 Series: Explosives (where rock breaking required for pile installation)•
AS 1289 Series: Methods of Testing Soils for Engineering Purposes (platform bearing capacity verification)•
AS 3600-2018: Concrete Structures (pile reinforcement and concrete specifications)•

AS 1418.1: Cranes, Hoists and Winches – General Requirements•
AS 2550 Series: Cranes, Hoists and Winches – Safe Use•
AS/NZS 4836: Safe Working on or Near Low-Voltage Electrical Installations and Equipment•

AS 2865-2009: Confined Spaces (for pile bore entry >3 m depth)•
AS/NZS 1891 Series: Industrial Fall-Arrest Systems and Devices•

ASSMAC Guidelines: Acid Sulfate Soil Management (NSW)•
National Acid Sulfate Soils Guidance: Treatment and Management (DAWE)•
AS/NZS 4419.1: Soils for Landscaping and Garden Use (spoil disposal classification)•

VIC: Industry Standard – Piling Work and Foundation Engineering Sites (WorkSafe Victoria)•
NSW: Code of Practice – Excavation Work (SafeWork NSW)•
QLD: Code of Practice – Managing the Risk of Falls at Workplaces (Workplace Health and Safety Queensland)•
SafeWork Australia: Model Code of Practice – Managing Risks of Plant in the Workplace•

Person trapped in pile bore >30 minutes•
Pile rig structural failure or overturning•
High-voltage electrical contact during piling•
Uncontrolled release of hazardous substances (bentonite slurry spill >10,000 L to waterway; ASS contamination)•

Working Platform Certificates: Retain for project duration + 7 years•
Pile bore logs and installation records: Permanent retention (structural design verification)•
Lift plans and crane inspection records: Minimum 5 years•
Atmospheric testing records (confined space entry): Minimum 5 years•
Incident investigation reports: Minimum 7 years; permanent if notifiable incident•
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10.0        PERMIT TO WORK REQUIREMENTS
 
All piling operations must operate under the following minimum permit framework:
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Permit
Type

When Required Issuing Authority Validity Period

Excavation
Permit

All ground penetration works Site Supervisor or Excavation Permit Issuer 28 Days

Confined
Space Entry
Permit

Pile bore entry >2m depth or
identified confined space

Confined Space Coordinator/Supervisor
7 Days/ Project
Specific

Working at
Heights
Permit

Work >2 m above ground (pile
head installation, rig
maintenance)

Work at Heights Permit Issuer
7 Days/ Project
Specific

Hot Works
Permit

Welding, cutting, grinding on
piling rig or steel
reinforcement

Hot Works Permit Issuer 1 Day

Crane Lift
Permit

Complex or critical lifts (cage
installation, casing handling)

Appointed Person (Lifting Operations)
Per lift plan;
revalidate if
conditions change

Permit Coordination and Display
All active permits displayed at site entry point and work face location•
Permit suspension process: Work stopped immediately if conditions exceed permit limitations (weather, equipment failure, 
ground instability)

•

Soilmech works requiring multiple concurrent permits (excavation + confined space + crane lift) require Permit Coordination 
Meeting documented in pre-start register

•

Copyright & Attribution
 ﻿
This standard is copyright-free under Creative Commons CC0 1.0 Universal.
 ﻿
You may freely use, share, adapt, and distribute this document with your team, industry peers, and the broader WHS community. All we ask is that you credit 
HSE Direct (www.hsedirect.com.au) when you reference, share, or adapt this standard.
 ﻿
HSE Direct | Workplace Health & Safety Consulting
Website: www.hsedirect.com.au
Instagram: @hse_direct
Phone: 0491 358 122
Email: contact@hsedirect.com.au
 ﻿
Our Mission: Protecting People | Protecting Planet | Protecting Prosperity
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