
Issue date: 20/06/23
Review date:  26/05/25

Control Strategy Additional Risk Treatment and Response to Control Strategy

Risk 
Ref

Main Event Impact Cause Hazard Risk Owner Existing Controls Risk Control 
Owner
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C - Only cost effective action
D - No further action
Note: Employee refers to Sydney Trains and RailCorp staff
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k Task Owner Notes and Comments Action 
Ref.

Action Statement Timeframe Status Action Owner

1.    No works undertaken within First Protection Reserve.
2.    Controls established to preclude overexcavation into First Protection Reserve.
3.    Only allowable works undertaken within Second Protection Reserve.
4.    Construction Management Plan produced documenting conditions for working in  Second 
        Protection Reserve.
5.    Safe work method statements submitted by contractors for high risk activities.
6.    Work Method Statements and Inspection and Test Plans (ITPs) submitted by contractors. 
7.    Site set out by registered surveyor.
8.    Location of rail corridor and emergency stop work protocol communicated at project induction

Deicorp 1.  Construction Management Plan reviewed by Sydney Metro. Deicorp Survey drawings produced by Stantec showing location of building releative to rail tunnels.  Location of 
First and Second Protection Reserves relative to the proposed excavation is shown in abc Consultants 
Site Sections with Metro Rail Tunnels Drawing No. S01-102.  Bulk excavation clearance to First 
Protection Reserve is approximately 7.91m.  Detailed site foundation excavations as shown on abc 
Consultants Typical Foundation Details Drawing No. S02-011 have a minimum clerance to First 
Protection Reserve of approximately 6.69m.  

Barker Ryan Stewart Construction Environmental Management Plan dated 11 March 2024 (CEMP) 
includes a Site Management Plan and Traffic Management Plan. Section 3.3 states (in part) that piling, 
demolition and excavation is to be managed in accordance with the Safe Work Method Statements 
(SWMSs) and Management Plans prepared by the contractors undertaking the demolition and building 
works.  

The development of SWMSs by contractors for high risk activities is also a legislative obligation under 
clause 299 of the Work Health and Safety (WHS) Regulation 2017.  The submission of SWMSs by 
contractors to Deicorp (as the Principal Contractor) is also a legislative obligation under clause 301 of 
the WHS Regulation.  Deicorp has developed a suite of SWMSs including piling, excavation, shoring 
walls and rock anchors dated April 2025.  Earthworx has developed a High Risk Work - Safe Work 
Method Statement 001 Excavation and Shoring dated 19 December 2024.

Section 3.3 of the CEMP also states that all demolition works are to be undertaken in accordancee with 
the NSW Government Code of Practice Demolition Work 2019.

1.1

1.2

1.4

1.5

Confirm SWMSs received for high risk activities prior to 
commencement of work.

Communicate location of rail corridor and emergency stop work 
procedure at induction.

Confirm Work Method Statements and ITPs include correct foundling 
levels for bulk excavation and shoring piles 

Arrange for registered surveyor to set out excavation including location 
of shoring piles.

Priot to commencement of works.

Prior to commencement of works.

Prior to commencement of excavation

Prior to commencement of excavation

Complete

Pending

Pending

Pending

Deicorp

Deicorp

Deicorp

Deicorp

9.    Geotechnical assessment of expected impact from demolition, basement excavation and appliction
       of building load based on parameters determined from geotechnical investigation of the site.
10.  Geotechnical assessment based on work as executed drawings defining mainline rail tunnels and
       cross passage (collectively referred to as rail tunnels), architectural drawings defining building
       footprint and building loads provided by the building Structural Engineer. .
11.  Zone of influence impacted by excavation activities identified and communicate to Project Surveyor.
12.  Baseline and progressive condition surveys of rail tunnels.
13.  Monitoring plan documenting survey prism locations for shoring wall and rail tunnels. 
14.  Monitoring plan documenting frequencies of surveys and response triggers for exceedances.
15.  Review of actual rail tunnel survey prism movements against predicted movements for each criteria
        a nominated frequencies. 

Delve 
Underground

2.  Submission of geotechnical site investigation report and geotechnical
     assessment report to Sydnety Metro for independent review.
3.  Monitoring reports submitted to Sydney Metro for review.  
4.  The need for a condition survey of the rail tunnels assessed whenever a Stop
     Worrk exceedance for any monitoring parameter occurs.

Deicorp Douglas Partners (DP) Report on Geotechnical Investigation Rev. 1 dated 14 September 2023 
(Geotechnical Investigation Report) documents location of six boreholes and in ground material 
parameters.  Groundwater sampling and measurement of groundwater levels were carried out in 
temporary observation wells.  

Section 10 of the Geotechnical Investigation Report states that additional geotechnical investigation for 
groundwater measurement will be required comprising at least three corded boreholes, drilled to 5 m 
below the proposed basement level 7 finish floor level (RL 74.8 m).  It is stated that the works can be 
undertaken after demolition of the existing buildings.

Delve Underground Technical Memorandum (6466-DLV-MEM-001-H) Revision H dated 8 April 2025 
(DU Technical Memorandum).Table 2.4 documents calculated.induced changes in deflection.  The 
greatest deflection is noted as 3.65mm which is below the 10mm limit specified in clause 9.1.2 of the 
Sydney Metro Underground Corridor Protection Technical Guidelines (Sydney Metro Technical 
Guidelines).  Appendix D includes the excavation stage analysis and results. 

Delve Underground Technical Memorandum (6466-DLV-MEM-002-B) Fiveways Crows Nest 
Instrumentation and Monitoring Strategy for Sydney Metro Underground Infrastructure (DU Monitoring 
Strategy) Revision B dated 15 August 2024 provides an outline of the monitoring strategy.  Various 
drawings document instrumentation location, monitoring frequencies and trigger levels (together with 
associated responses) for mainline running tunnels RT01 and RT02 and cross passage XP45.
  
DU Proposed Minimum Monitoring Requirements Drawing No. DLV-6466-IM01-001 Revision 4 shows 
the location of tunnel survey arrays including optional survey arrays. . DU Typical Running Tunnel 
Monitoring Arrangement Drawing No. DLV-6466-IM01-011 Revision 4 shows the location of survey 
prisms in a tunnel cross section.  DU Monitoring Frequencies and Trigger Levels Drawing No. DLV-
6466-IM03-001 Revision 4 nominates an Action Level for 10mm movement and an Alarm Level for 
15mm mpvement. 

1.6

1.7

1.8

1.9

1.10

1.11

1.12

Review if further site investigation for groundwater monitoring required 
based on monitoring completed to date.

Obtain Sydney Metro permission for drilling in the second protection 
reserve if additional drilling is required.

Obtain geotechnical mapping of cross passage from Sydney Metro if 
available.

Carry out tunnel dilapidation survey and extend beyond predicted zone 
of influence.

Obtain Sydney Metro agreement to monitoring proposals including 
waiver of mandatory requirements in Sydney Metro Technical 
Guidelines if any.

Decide whether optional tunnel survey arrays are required.

Make arrangements for access to install survey prisms in rail tunnel. 

Prior to commencement of works

Prior to drilling operations

Prior to commencement of works

Prior to commencement of works

Prior to commencement of works

Prior to commencement of works

Prior to commencement of works 

In progress

Pending

In progress

In progress

In progress

Complete

In progress

Douglas Partners

Deicorp

Deicorp

Douglas Partners

Deicorp

Deicorp

Geodata Koda

16.  Geotechnical review of foundation design and shoring design.
17.  Inspections of excavated face and review of shoring survey prism actual movement against
       predicted movement at prescribed excavated depths or at time intervals nominated in the
       monitoring plan whichever comes first..
18.  Proceeding with excavation after inspections and review of data subject to Hold Point release.
19.  Geotechnical inspection of ground anchors.
20.  Geotechnical inspections of detailed excavations (footings, lift cores and service trenches).
21.  Initial and progressive dilapidation inspections of rail tunnels at frequency nominated by Tunnel Structural 
       Engineer.

Douglas 
Partners

DP Tunnel Geotechnical Monitoring Plan R003.Rev 3 dated 9 May 2025 nominates documentation 
required for each activity phase.  Reference is made to Delve Underground Instrumentation and 
Monitoring Strategy drawings and abc Consultants Shoring Wall Monitoring Plan.

DU Typical Running Tunnel Monitoring Arrangement Drawing No. DLV-6466-IM01-011 Revision 4 
states that basement excavation monitoring is for information only and is to be used for context and / or 
to corroborate in tunnel monitoring data. 

22.   Rail tunnel work as executed drawings and survey drawings referenced during building and 
         shoring design. 
23.   Location of protection reserves around tunnels shown on site retention system structural drawings.
24.   Excavation sequence documented in site retention system notes on structural drawings.
25.   Bulk excavation levels and detailed excavation levels shown on site retention system structural
          drawings..

abc 
Constultants

5.  Submission of site retention system structural drawings to Sydney Metro for
     review.

Deicorp Stantec survey drawings and abc Consultants site retention drawings show location of tunnel protection 
reserves.  Requirements for establishment of piling and ground anchor locations documented on abc 
Consultants site retention system structural drawings.  Bulk excavation details shown on abc 
Consultants Site Sections with Metro Rail Tunnels Drawing No. S01-102.  Clearance to First Protection 
Reserve 7.91m.  Detailed site foundation excavations shown on abc Consultants Typical Foundation 
Details Drawing No. S02-011.  Minimum clerance to First Protection Reserve 6.69m.  

1.13 Undertake initial and progressive tunnel dilapidation surveys As directed by Tunnel Structural 
Engineer

In progress Douglas Parnters

26.  Bulk excavation levels and detailed excavation levels for foundations incorported into Work Method
         Statement and ITPs.
27   Work Method Statement based on excavation sequence nominated in site retention system notes
         on structrual drawings.
28.  Excavation activities supervised and recorded in ITPs..
29.  Two way radio communication protocol established for emergency stop work alert and procedure
          communicated at induction..

Earthworx 1.13 Develop Work Method Statement, ITPs and submit for review. Prior to commencement of excavation Pending Earthworx

30.  Survey conducted to confirm location of rail tunnels and easement.
31.   Location of development in relation to rail tunnels and protection reserves / easements confirmed
        by registered Project Surveyor and documented in drawings.
32.  Extent of bulk excavation and detailed excavation marked on site.
33.  Surface and rail tunnel benchmarks established outside movement zone of influence.
34.  Surface and rail tunnel survey prisms installed at locations nominated in monitoring pan.
35.  A miminum of two baseline surveys undertaken after installation of survey prisms.
36.  Monitoring movement of survey prisms along shoring wall capping beam and face of shoring piles
       at prescribed depths or time intervals.  
37.  Monitoring movement of survey prisms in rail tunnels at prescribed depths of excavation or time
       intervals. 
38.  Monitoring of excavation levels to ensure bulk excavation level and detailed excavation levels are not
       exceeded.

Project 
Surveyor 
(Surface)
Geodata Koda 
(Tunnels)

6.  Submission of instrumentation details and baseline readings to Sydney Metro.
7.  Submission of progressive monitoring readings to Sydney Metro.

Deicorp Section 7.2 of the Sydney Metro Technical Guidelines requires the Impact Assement Report (in part) to 
define the physical zone of influence namely the extent to which the development is expected to affect 
the surrounding ground.  

DU Monitoring Frequencies and Trigger Levels Drawing No. DLV-6466-IM03-001 Revision 4 
nominates weekly readings or readings every 2.5m excavation in depth whichever comes first.  Weekly 
readings are to be undertaken during building works until three consecutive readings show no 
movement and then readings are to be undertaken at ground level, competion of building and prior to 
occupation.. 

Geodata Koda has produced a Monitoring Implementation Plan.

1.14

1.15

1.16

1.17

Submit details of survey prisms to be installed in tunnel linings.

Install survey prisms in rail tunnels and progressively on shoring wall as 
excavation proceeds and undertake baseline surveys.

Establish protocol for submitting monitoring results to Sydney Metro.

Establish survey benchmark outside of zone of influence.

Prior to installation of prisms

Prior to commencement of works 
.

Prior to commencement of wokrs.

Prior to baseline surveys.

Complete

Pending

Pending

Pending

Geodata Koda

Project Surveyor 
(Surface)
Geodata Koda 
(Tunnels)

Deicorp

Project Surveyor 
(Surface)
Geodata Koda 
(Tunnels)

1.    Initial and progressive condition surveys of rail tunnels undertaken.
2.    Review of predicted rail tunnel movements to determine whether excessive stresses induced in rail
       tunnel lining that could lead to cracking.
3.    Existing cracks identified, clasisfied and measured as part of initial condition survey of rail tunnels.
4.    Induced movement in mainline rail tunnels taken up in gaskets between concrete panels.
5.    Crack propagation monitored in conjunction with ongoing condition surveys during excavation and
       construction. 

Delve 
Underground

1.  Submission of rail tunnel condition reports to Sydney Metro.
2.  Submission of the rail tunnel liner structural assessment to Sydney Metro for
     review.
3.  The need for a condition survey of the rail tunnels and measurement of crack
     criteria assessed whenever a Stop Worrk exceedance for any monitoring
     parameter occurs.

Deicorp Section 7.2 of the Sydney Metro Tehcnical Guidelines requires the Impact Assement Report to include 
(in part) the structural assessment of the predicted effects on existing infrastructure.  DU Technical 
Memorandum at section 3 states that a structural assessment was undertaken in accordance with 
Sydney Metro City & Southwest – Tunnel and Station Excavation Works (TSE) technical criteria. The 
results of the structural assessment indicate that the estimated increased demands on the tunnel 
structures were found to be within allowable strength and crack width limits and that watertightness will 
not be compromised.

DU Monitoring Frequencies and Trigger Levels Drawing No. DLV-6466-IM03-001 Revision 4 
nominates an Action Level for 70% crack growth and an Alarm Level for100% crack growth.

1.18

1.19

1.20

Determine extent of cracking in conjunction with baseline survey and 
nominate cracks for monitoring (if any identified), install tell-tale 
monitoring gauges and undertake baseline measurements.

Submit initial and progressive crack condition surveys to Sydney 
Metro.

Review predicted movements to determine impact on tunnel liner.

     

Prior to the commencement of 
excavation.

On completion of each condition survey.

Prior to finalisation of monitoring 
regime.

Prior to finalisation of monitoring 

Pending

Pending

Complete

Douglas Partners

Deicorp

Delve 
Underground

Deicorp
6.    Mainline rail tunnel liner consists of concrete panels manufactured and installed under a quality
       assurance process.
7.    Concrete panels separated by gaskets that permit movement.

Sydney Metro

!.    Existing groundwater levels determined in conjunction with geotechnical site investigation.
2.   Existing seepage determined as part of initial baseline condition survey of rail tunnels..  
3.   Visual monitoring of seepage undertaken in conjunction with progressive condition surveys.
    

Delve 
Underground

1.  The need for a condition survey of the rail tunnels and measurement of water
     ingress assessed whenever a Stop Worrk exceedance for any monitoring
     parameter occurs.

Delve 
Underground

1.22

1.23

Determine extent of seepage in conjunction with baseline dilapidation 
inspection.

Submit initial and progressive seepage condition surveys to Sydney 
Metro.

Prior to commencement of excavation

Prior to commencement of excavation

In progress

Pending

Douglas Partners

Deicorp

4.  Rail tunnels encapsulated in waterproof membrane. Sydney Metro

!.    Existing groundwater levels determined in conjunction with geotechnical site investigation.
2.   Existing seepage determined as part of initial baseline condition survey of rail tunnels..  
3.   Visual monitoring of seepage undertaken in conjunction with progressive condition surveys.
    

Delve 
Underground

1.  The need for a condition survey of the rail tunnels and measurement of water
      ingress assessed whenever a Stop Worrk exceedance for any monitorin
      parameter occurs.

Delve 
Underground

4.  Rail tunnels encapsulated in waterproof membrane. Sydney Metro

2 Encountered ground 
conditions worse than 
parameters modelled in 
geotechnical 
assessment

Movement of rail tunnels exceeding 
allowable tolerances  

Inadequate geotechnical site investigation Structural damage to rail tunnels and / or 
damage to rail infrastructure   

Deicorp 1.    Geotechnical model developed from borehole information with further boreholes planned.
2.    Excavation face mapping at prescribed excavated depths or at time intervals nominated in the
       monitoring 
       plan whichever comes first.  
3.    Rerun geotechnical assessment with new data and determine revised impact on Sydney Metro.
4.    Initial and progressive condition surveys undertaken.

Douglas 
Partners

L5 C5 D √ √ √

1.     Impact of building loads and tower crane assessed in geotechnical modelling. Delve 
Underground

Section 7.2 of the Sydney Metro Technical Guidelines requires construction loading including tower 
crane loading to be taken into consideration iin conjunction with the design. Location of tower crane 
foundations to be determined and included in geotechnical modelling..

3.1 Confirm impact of tower crane loading Prior to commencement of works. Pending Delve 
Underground

2.    Construction loading zone located as far as possible from Sydney Metro tunnels. Deicorp The Barker Ryan Stewart Construction Environmental Management Plan dated 21 August 2023 
Appendix A includes the Site Management Plan.  Construction zones are shown on the Pacific Highway 
and Alexander Street.

√ √

Construction loads 
applied to rail tunnels

√

Movement of rail tunnels exceeding 
allowable tolerances  

Movement of rail tunnels exceeding 
allowable tolerances 

Removal of building load and adjacent 
ground support and application of building 
load

Structural damage to rail tunnels and / or 
damage to rail infrastructure      

L5

Loading applied from construction traffic 
and tower crane to rail tunnels

C5 √

Risk 
Assessment

Exposed Group

DL4 C5 √

√

3

Action

Deicorp Rail Safety Project Hazard Log for Sydney Metro                                                                                                                                                
The Fiveways Triangle Crows Nest, NSW

391-423 Pacific Highway / 3-15 Falcon Street / 8 Alexander Street
Risk Identification

√ √

C5 D

Deicorp

Crack creation and / or propagation 
in rail tunnel lining or joint with cross 
passage

Excessive deformation of rail tunnel lining Formation of joining crack patterns (or 
crack patterns and tunnel lining 
construction joint) resulting in isolated 
concrete blocks

Deicorp

L5

TfNSW Safety Risk Ranking

L4√

Residual Risk

L5 C5 D

D

DeicorpCompression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

C5 D

Drainage pumps cannot handle 
additional inflow of groundwater resulting 
in flooding of rail tunnels 

Groundwater flows onto electrical 
equipment resulting in failure of 
equipment 

Deicorp

Deicorp

√

L5 C5

L6 C4 D √ √

D

L6 C4 D

√

Demolitiion, excavation 
and construction on 
site

Ingress of water into rail tunnels Watertightness of the precast concrete 
panel joints in mainline rail tunnel 
compromised as consequence of gasket 
decompression 

1

L5 C5D √ √
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Action Statement Timeframe Status Action Owner

Mo ement of rail t nnels e ceeding 
  

Remo al of b ilding load and adjacent 
      

Str ct ral damage to rail t nnels and / or 
         

Risk 
Assessment

Exposed Group Action

Deicorp Rail Safety Project Hazard Log for Sydney Metro                                                                                                                                                
The Fiveways Triangle Crows Nest, NSW

391-423 Pacific Highway / 3-15 Falcon Street / 8 Alexander Street
Risk Identification

Deicorp

TfNSW Safety Risk Ranking

Residual Risk

Demolitiion  e ca ation 
   

1

 

Personnel not inducted into work method Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Induction records to be maintained. Deicorp

L5 C4 D √

Personnel inexperienced Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Personnel competency reviewed prior to commencement. Deicorp

L5 C4 D √

1     Full time site supervisor allocated to project. Deicorp

2     Inspections by structural engineer and geotechnical engineer of shoring wall construction including
       ground anchors.
3.    Hold Points established.

abc Consultant    
Douglas 
Partners

1.  Surveillance / audit of work activities undertaken by Deicorp to ensure
     documented work methods are being followed and appropriate records generated.

Deicorp Excavation and shoring wall work method, inspection responsibilities and Hold Points documented on 
abc Consultants Site Retention Notes Drawing No. S00-005 Revision 1 dated 12 November 2024.

4.1 Document work method, inspection responsibilities and Hold Points on 
structural drawings.

Prior to commencement of shoring 
works.

Complete abc Consultant

5 Incorrect vibration limits 
established for work 
activities

Excessive vibration transmitted to 
rail tunnel linings and infrastructure

Rail tunnel construction material and 
condition of tunnels not taken into 
consideration

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Action Level and Alarm Level established for peak particle velocity based on structurally sound
       tunnel. 
2.    Responses to exceedances documented. 
3.    Attended monitoring regime implemented for initial works.
4.    Continuous unattended monitoring regime established on site. 

Acoustic Logic

L5 C4 D √ √ √

1.  Weekly average maximum and fortnightly graphical reports submitted to Sydney
     Metro.

L5 C4 D

Deicorp DU Monitoring Frequencies and Trigger Levels Drawing No. DLV-6466-IM03-001 Revision 4 
nominates an Action Level for 15mm/s PPV and an Alarm Level for 20mm/s PPV.  These limits are 
also specified in the Acoustic Logic Metro Tunnel Construction Vibration Management Plan Revision 5 
dated11  April 2025..

5.1 Undertake acoustic assessment construction works and set warning 
and stop work limits..

Prior to commencement of works. Complete Acoustic Logic

Incorrect plant selected for work activity Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Surface miners used to minimise vibration during rock excavation.
2.    Plant selected based on vibration consultant assessment of vibration impact.
3.    Response to vibration alarm included in site induction.

Deicorp

L4 C5 D √ √ √

1.  Saw cut strategic areas to dampen transmission of vibration if required.

L4 C5 D

Deicorp Proximity working limits for machinery documented in Table 3 of Acoustic Logic Metro Tunnel 
Construction Vibration Management Plan.

6.1 Inform site staff of responses to vibration warning and stop 
work.events.

Prior to commencement of works. Pending Deicorp

Plant and equipment working too close to 
rail tunnels

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Sydney Metro mainline tunnel location and plant operational limits form part of site induction. Deicorp

L4 C5 D √ √ √

Plant and equipment vibration limits 
incorrectly assessed

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Vibration from plant activities measured on site away from rail tunnels to validate assumptions.
2.    Vibration loggers installed in rail tunnels.

Acoustic Logic

L4 C5 D √ √ √

DU Proposed Minimum Monitoring Requirements Drawing No. DLV-6466-IM01-001 Revision 3 shows 
plan location of vibration logger in rail tunnels. 

6.2 Install vibration loggers and take baseline readings. Prior to commencement of works. Pending Acoustic Logic

Oversized elements of demolition material 
dropped from height and / or transmission 
of vibration from hydraulic hammers

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Demolition management plan produced and implemented.
2.    Lift shafts to be used as drop zones.
3.    Liaison with acoustic engineer on equipment and permissable size of elements to be dropped from
         height.
4.    Location of rail corridor communicated at project induction
5.    Two way radio communication used for emergency stop work alert and procedure communicated at
         induction..

Demolition 
Contractor

L4 C5 D √ √ √

1.   Two way radio used for emergency communication.

L4 C5 D

Demolition 
Contractor

Demolition Contractor to produce demolition plan. 6.3

6.4

6.5

Develop demoiltion plan.

Review demolition plan and nominate location of vibration logger if 
required..

Communicate location of rail corridor and emergency stop work 
procedure at induction.

Prior to commencement of demolition

Prior to commencement of demolition

Prior to commencemento of demolition

Pending

Pending

Pending

Demolition 
Contractor
Acoustic Logic

Demolition 
Contractori

Vibration from passing trains not taken into 
account

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Vibration limits from plant adjusted to allow for vibration from passing trains. Acoustic Logic

L5 C4 D √ √ √

6.6 Measure vibration from passing trains and adjust warning and stop 
work limits.

Prior to commencement of works. Pending Acoustic Logic

Communication cable damaged Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Equipment inspected when installed. 
2.    Daily remote check that equipment is operational.

Acoustic Logic

L5 C4 D √ √ √

1.  Failure of vibration monitoring equipment treated as a stop work event.

L5 C4 D

Deicorp

Back up battery not charged when power 
fails

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Equipment inspected when installed. 
2.    Daily remote check that equipment is operational.

Acoustic Logic

L5 C4 D √ √ √

1.  Failure of vibration monitoring equipment treated as a stop work event.

L5 C4 D

Deicorp

SMS text message provider has system 
failure

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.    Equipment inspected when installed. 
2.    Daily remote check that equipment is operational.

Acoustic Logic

L5 C4 D √ √ √

1.  Failure of vibration monitoring equipment treated as a stop work event.

L5 C4 D

Deicorp

Person responsible for activating alarm 
not on site

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.     At least two personnel on site and two Sydney Metro personnel receive SMS text message from
         vibration monitor.

Acoustic Logic

L5 C4 D √ √ √

Failure of two way radio communication 
system

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.     Multiple charging ports available on site.  
2.     High capacity batteries used.
3.     Spare batteries kept on site.
4.     Contact cleaned regularly

Deicorp

L5 C4 D √ √ √

9 Incorrect vibration 
levels monitored

Excessive vibration transmitted to 
rail tunnel linings and infrastructure

Vibration monitoring equipment not 
located in vicinity of work activity

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.     Vibration monitor located where nominated in the monitoring plan.
2.     Vibration monitors located in both Metro mainline rail tunnels during during excavation and 
        construction.
3.     Baseline monitoring undertaken one week prior to commencement of works.  
4.     Continuous monitoring undertaken until building ground level constructed.

Acoustic Logic

L5 C4 D √ √ √

1.     Rail tracks fixed to tunnel floor.
2.     Survey prisms installed in Sydney Metro mainline tunnel and cross passage at locations 
        nominated by Tunnel Structural Engineer.
3.     Survey prisms monitored at frequency nominated for tunnel monitoring by Geotecnical Engineer.

Deicorp 1.  Excavation will be undertaken over several weeks resulting in slow incremental
     movement of the track.
2.  Submission of monitoring reports to Sydney Metro..
3.  Trigger for discussions on track monitoring with Sydney Metro set at 4mm
     movement.
4.  Monitoring intervention limits have been set by Metro Trains Sydney.

Deicorp Section 9.1.2 of the Sydney Metro Technical Guidelines requires track monitoring in accordance with 
SPC 207 Track Monitoring Requirements for Undertrack Excavation (SPC 207).  SPC 207 states at 
section 3 that track monitoring is to implemented in accordance with section 9 where movement is 
predicted to be less than 4mm.  Measurement of vertical movement of the rail is rerquired.  Section 9 
requires an accuracy of ± 2mm by staff competent to use the relevant equipment.  

DU Technical Memorandum.Table 2.4 documents calculated.induced changes in deflection.  The 
greatest deflection is noted as 3.65mm which is below the 4mm limit specified in SPC 207 section 3.

DU Typical Running Tunnel Monitoring Arrangement Drawing No. DLV-6466-IM01-011 Revision 4 
shows the location of survey prisms fixed to the web of rails in a tunnel cross section.  DU Monitoring 
Frequencies and Trigger Levels Drawing No. DLV-6466-IM03-001 Revision 4 nominates an Alarm 
Level for movement exceeding 4mm. 

Geodata Koda has produced a Monitoring Implementation Plan.  

10.1 Monitor tunnel movement and initiate discussions with Sydney Metro if 
movement at the tunnel base exceeds 4mm.

Ongoing Pending Geodata Koda

4.     Surveys undertaken as prescribed and reports provided to the Geotechnical Engineer.  Geodata Koda

5.     Metro Trains Sydney regular maintenance track inspections.  
6.     Speed restriction introduced by Metro Trains Sydney for sudden movements.

Metro Trains 
Sydney 

1.     Mount survey prisms clear of train wheel rim.  Geodata Koda

2.     Metro Trains Sydney maintenance section advised that works are in progress and that survey
        prisms are not to be disturbed..

Metro Trains 
Sydney 

Measurements do not take into account 
natural movements and survey tolerances

Rail network operates in a degraded 
state

Deicorp 1.     Review track design to determine operational characteristics.  
2.     Baseline survey undertaken to establish ambient range of movements within rail tunnel.  

Geodata Koda
L5 C5 D √ √

Incorrect track survey or miscalculation of 
track parameters

Rail network operates in a degraded 
state

Deicorp 1.     Project Rail Surveyor engaged based on TfNSW Assets Management Branch Technically Assured
        Organisation status.    

Deicorp
L5 C5 D √ √

11 Damage to or 
dislodgement of 
services in rail tunnels

Disruption to communication and 
signalling, leakage of water and 
compressed air

Removal of existing building load and 
overlying ground and application of 
building load

Rail network operates in a degraded 
state

Deicorp 1.     Routine Metro Trains maintenance inspections. 
2.     Metro Trains Sydney maintenance section to be advised that works are in progress.

Metro Trains 
Sydney L5 C5 D √ √ √

Inadequate design Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.     Design by chartered and experienced engineer based on geotechnical recommendations.  
2.     Independent verification undertaken.
3.     Design provided to Geotechnical Engineer for review.
4.     Movement limits established and monitored during excavation.

abc 
Consultants

L5 C4 D √

Section 9.2 of the Sydney Metro Technical Guidelines requires shoring systems to be designed by a 
competent person and independently verified by a qualified person as approved by Sydney Metro 
unless Sydney Metro advises otherwise in writing.  Section 10 of the Geotechnical Investigation Report 
states (in part) that a review of the shoring design will be required.

The structural engineer abc Consultants has produced a Shoring Wall Monitoring Plan (23012-009) 
dated 7 April 2025.  Movement alert, alarm and action levels are nominated for each row of anchors.

12.1

12.2

12.3

Request Sydney Metro to advise if approval of independent verifer is 
required.

Submit shoring design to Geotechnical Engineer for review.

Nominate location of survey monitoring prisms together with Action 
and Alarm Limits

Prior to commencement of shoring 
design.

On completion of shoring design.

Prior to commencement of excavation

Pending

Pending

Complate

Deicorp

Deicorp

abc Consultants

1.     Development of Work Method Statements and Inspection and Test Plans (ITPs) for installation of
        shoringwall elements..  
2.     Induction of personnel into Work Method Statement.
3.     Progressive completion of ITPs as work progresses.
4.     Anchor lift off tests undertaken..
5.     Additional materials kept on site for emergencies.

Earthworx 1.  Surveillance / audit of work activities undertaken to ensure documented work
     methods are being followed and appropriate records generated.

Deicorp Shoring system documented in abc Consultants drawings. 

6.     Construction inspections of shoring system structural elements by designer. abc 
Consultants

Work methods, inspection responsibilities and Hold Points documented on abc Consultants Drawing 
No S00-005 Site Retention Notes.

7.     Inspection of pile founding material by geotechnical engineer.
8.     Anchor installations monitored by geotechnical engineer.

Douglas 
Partners

Work methods, inspection responsibilities and Hold Points documented on abc Consultants Drawing 
No S00-005 Site Retention Notes.

Support system struck by construction 
plant

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp 1.     Use of experienced operators who have worked on similar projects.
2.     Review of subcontractor Work Method Statement and ITPs.

Deicorp

L5 C4 D √

12.4 Review shoring subcontractors Work Method Statement and ITPs. Prior to commencement of shoring 
works.

Pending Deicorp

1.     Rail tunnel work as executed drawings and survey drawings referenced during design. 
2.     Location of protection reserves around tunnels shown on shoring system drawings.
3.     Shoring pile founding levels together with ground anchor locations, angles and lengths shown on
        shoring system drawings.
4.     Angle of anchors designed to provided clearance of several metres to rail tunnels.
5.     Review of subcontractor ground anchor design.

abc 
Consultants

Stantec survey drawings and abc Consultants site retention drawings show location of tunnel protection 
reserves.  Requirements for establishment of piling and ground anchor locations documented on abc 
Consultants site retention drawings.

abc Consultants drawings show a minimum clearance to the First Protection Reserve of 5.41m 
progressively reducing to 3.41m where tunnels clear the building line.

6.     Survey conducted to identify location of rail tunnels and easement.
7.     Loction of protection reserves around tunnels shown on survey drawings.
8.     Set out of shoring piles, ground anchor and / or rock bolt locations and angles confirmed on site.

Project 
Surveyor

Stantec survey drawings and abc Consultants site retention drawings show location of tunnel protection 
reserves.  Requirements for establishment of piling and ground anchor locations documented on abc 
Consultants site retention drawings.

9.    Levels and angles shown on structural shoring drawings incorported into Work Method Statement
       and  ITPs.
10   Piling rig with depth indicator used.
11.  Length of drilling rods for ground anchors confirmed.
12.  Installation of shoring system supervised.
13.  ITPs completed for shoring system elements.

Earthworx Stantec survey drawings and abc Consultants site retention drawings show location of tunnel protection 
reserves.  Requirements for establishment of piling and ground anchor locations documented on abc 
Consultants site retention drawings.

13.1

13.2

Develop Work Method Statement and ITPs for installation of shoring 
system elements and submit for review.

Nominate proposed piling rig and drilling equipment in WMS.

Prior to commencement of shoring 
works.

Prior to submission of WMS.

Pending

Pending

Earthworx

Earthworx

L5

Penetration of first protection 
reserve and rail tunnel lining

√ √ √

D

C

√C4 L5 C4

Damage to rail tunnel lining and passing 
train struck by drilling equipment

Deicorp

L6 C1

Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

√

D

L5 C5 D

D

√

L5 C4

√ √

L5 C4

√

D

√

Agreed work method 
and procedures not 
followed

Vibration intervention 
limits not 
communicated on site

Vibration exceeds 
specified limits

Inadequate superviison Compression of gaskets between 
concrete panels exceeds design limits 
with potential spalling and ingress of 
groundwater 

Deicorp

Movement of rail tunnels exceeding 
allowable tolerances  

Excessive vibration transmitted to 
rail tunnel linings and infrastructure

Excessive vibration transmitted to 
rail tunnel linings and infrastructure

Excessive vibration transmitted to 
rail tunnel linings and infrastructure

10 Track alignment 
outside of maintenance 
standards

12 Failure of excavation 
support system

Speed restrictions and possible 
track rectification

13 Shoring piles and / or 
ground support 
systems not installed at 
design locations, 
angles and / or lengths

6

D

7 Malfunctioning vibration 
monitoring equipment

8

4

L5 C5

First protection reserve and rail tunnel 
locations not identified correctly or errror 
in setting out

L5 C5 D

Rail network operates in a degraded 
state

Deicorp

Rail network operates in a degraded 
state

Deicorp

Failure during installation

Movement of rail tunnels exceeding 
allowable tolerances  

Deicorp

Removal of existing building load and 
overlying ground and application of 
building load

False survey result due to survey prism 
being struck by track maintenance 
personnel or train wheel
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Issue date: 20/06/23
Review date:  26/05/25

Control Strategy Additional Risk Treatment and Response to Control Strategy

Risk 
Ref

Main Event Impact Cause Hazard Risk Owner Existing Controls Risk Control 
Owner
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En
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nm
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t A - Need remedial action

B - Need review/action
C - Only cost effective action
D - No further action
Note: Employee refers to Sydney Trains and RailCorp staff
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d

C
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se
qu

en
ce

R
is

k Task Owner Notes and Comments Action 
Ref.

Action Statement Timeframe Status Action Owner

Mo ement of rail t nnels e ceeding 
  

Remo al of b ilding load and adjacent 
      

Str ct ral damage to rail t nnels and / or 
         

Risk 
Assessment

Exposed Group Action

Deicorp Rail Safety Project Hazard Log for Sydney Metro                                                                                                                                                
The Fiveways Triangle Crows Nest, NSW

391-423 Pacific Highway / 3-15 Falcon Street / 8 Alexander Street
Risk Identification

Deicorp

TfNSW Safety Risk Ranking

Residual Risk

Demolitiion  e ca ation 
   

1

 

14 Flooding of excavation Ingress of water into rail tunnels Exposed excavated surfaces and 
fractured rock zones

Water penetration through gaskets 
between mainline rail tunnel precast 
concrete panel joints 

Deicorp 1.    Bulk excavation level above top of rail tunnels.
2.    Tunnels encapsulated by waterproof layer.
3.    Existing drainage system within rail tunnels.
4.    Pumps maintained on site.

Deicorp

L5 C5 D √ √

15 Dewatertering of 
excavation

Movement of rail tunnels exceeding 
allowable tolerances  

Destabilisation and / or unequal settlemetn 
of foundation

Rail network operates in a degraded 
state

Deicorp 1.   Modelling of ground water ingress.
2.   Rail tunnels in stable rock material.

Deicorp

L5 C4 D √ √ √

Section 6 of the Douglas Partners Report on Dewatering Management Plan Revision 0 dated 6 October 
2023 (DMP) dcouments ground water modelling.  Section 6.6 states that based on the investigation 
results, groundwater drawdown will occur within the rock units around the perimeter of the site and that 
accordingly the drawdown is not expected to impact any surrounding sites.

16 Access to rail tunnels Exposure to hazards in rail tunnels Installation of monitoring equipment and 
inspections

Personnel struck by rail mounted vehicle 
/ electrocution / slip trip fall

Deicorp 1.   Out of operational hours access.  
2.   Rail Industry Safety Induction. 
3.   Access under the control of Systems Connect or Metro Trains Sydney (depending on stage of 
      works). 
4.   Development and induction of personnel into Safe Work Method Statements.  
5.   Power Out Permit if required.  
6.   Access managed by Protection Officer Level 4.  
7.   Pre-work brief conducted by Protection Officer from Sydney Metro panel.  
8.   Personal protective equipment worn.
9.   No metal tapes or ladders used for installation of survey prisms.

Douglas 
Partners 
Geodata Koda                

L6 C4 D √

Consultant must complete and submit to Sydney Metro an application for intrusive and nonintrusive 
works (as the case may be) together with Certificate of Currency for public liability insurance.  
Consultant must submit Safe Work Method Statement and provide details of Protection Officer.  
Consultant must apply for power outages and permission to connect to Sydney Metro services.  
Consultant cannot commence without Sydney Metro approval.

17 Strike of Sydney Metro 
services located in 
adjacent streets

Loss of power or back up power to 
rail infrastructure

Location of services unknown Rail network operates in a degraded 
state

Deicorp 1.   Conduct survey of all utility service providers and Council services within and adjacent to the site.  
2.   Undertake non destructive testing and pot hole exploration where required. 

Deicorp

L4 C5 D √ √ √

SureSearch Underground Services Utility Locating - Report & Service Docket - NEW 09/22 dated 1 
September 2023 documents known services.

17.1 Confirm currency of services search, Prior to commencement of excavation Pending Deicorp

18 Project cancelled 
during course of 
excavation works 

Ingress of water into rail tunnels 
through exposed surfaces and 
through fractured rock zones

Developer or builder become insolvent Rail network operates in a degraded 
state

Deicorp 1.     Excavation face stabilised ground anchors prior to excavation continuing.
2.     Ground anchors have minimum 3 year design life.
3.     Contingency plan to seal exposed horizontal surface areas with blinding concrete layer.and
        shotcrete exposed vertical surfaces.  

Deicorp

L5 C6 D √ √

Section 9.2 of the Sydney Metro Techncial Guidelines nominates a 3 year design life for ground 
anchors.  

1.    Desktop study of stray currents to be undertaken and recommendations made to preclude impact
       on building structure and in-ground services.

Corrosion 
Control 
Engineering

Section 6 of the Corrosion Control Engineering Electrolysis Risk Desktop Study dated 9 May 2022 
documents recommendations for prevention of electrolysis.

2.    Include recommendations to preclude electrolysis in the design. Deicorp 19.1 Incorporate electrolysis prevention recommendations into the design. Prior to completion of design. Pending Deicorp

20 Building maintenance Impact on rail operations Proximity of building to rail tunnels Rail network operates in a degraded 
state

Owner's Corporation 1.    Complete separation between building and rail corridor..
2.    Maintenance activities undertaken from public areas on ground surface..
3.    Anchor points installed to allow absailing or use of swinging stage for cleaning and maintenance..

Deicorp

L6 C4 D √ √ √

D √

Electrolysis Corrosion of underground metallic items 
around the site

Deicorp

L5 C4

19 Stray electrical traction 
currents emanating 
from the rail corridor

Services and building structure 
deteriorate 
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