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1.0 Introduction   
 

Robert Bird Group (RBG) has been engaged by Health Infrastructure (HI) NSW to provide 
structural and civil engineering advice on the building works for Stage 2 of the Blacktown Mount 
Druitt Hospital Redevelopment (BMDH-2).  
 
This report is in relation to the scope of works named “Early Works Package – Bulk Excavation”, in 
particular the structural and civil design associated with the bulk excavation, shoring and retention 
systems to be adopted in the new Clinical Services Building. 
 
The structural design for the main building will be developed and included in the future SSD 
application for the detailed design of the Clinical Services Building 

 
 

2.0 Key Issues 
 

Preliminary studies have identified the following items to be key issues in the structural design of 
the retention system of the Clinical Services Building.  
 
2.1 General Basement Shoring  

 
• There are two levels of sub-ground floors (L1 and L2) requiring excavation to 

different levels across the site.  
• Due to the varying depth to competent rock across the site, and the depth of the 

proposed excavation, the proposed retention system around the footprint of the 
building will consist of a combination of contiguous piles, soldier piles with 
shotcrete infill panels, and temporary earth batters.  

• Temporary anchors will be adopted as required to provide horizontal restraint to the 
piled walls prior to construction of the building’s permanent slabs 
 

2.2 Services Tunnels 
 

• The services tunnels connect L1 and L2 of the new Clinical Services Buildings to 
existing hospital buildings. Appendix A contains sketches indicating the extent of 
the proposed services tunnels on the site and a conceptual construction 
methodology 

• The construction of the services tunnels that extend from the new clinical services 
building to the existing facility will require : 
• Contiguous piled walls in the area outside the footprint of the existing 
buildings.  
• Excavation and construction below the existing L2 and L3 slabs and around 
existing foundations. A shotcrete wall system is proposed for the services tunnels 
below the existing slabs. Excavation and installation of the shotcrete will be carried 
out in stages. 

• The ground level below the existing slab varies, in some areas the existing slab 
has been poured directly on ground, in other areas a void space exists under the 
slab.  

 
Structural drawings showing the retention systems and a conceptual construction methodology for 
the tunnels are contained in Appendix A. 

 

3.0 Design Parameters – Structural  
 
The structural design will be based on the following loadings : 

 
3.1 Vertical Loads 
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The vertical loads to be considered are separated into dead loads (permanent actions) 
and live loads (imposed actions). The dead load to be resisted by each structural element 
will be taken as the sum of the self-weight of the structure to be supported and a 
nominated superimposed dead load (SDL) to allow for additional permanent loads from 
partitions, toppings, ceilings and services where applicable. The live loads (LL) are 
determined from AS1170.1 according to the intended floor usage.  
 
 

3.2 Horizontal Loads 
 

The design of the shoring and retention systems will incorporate the advice and soil 
design parameters nominated by the J&K Geotechnical report.  
 

3.3 Design Standards 
 

Structural design will be conducted in accordance with the current revision of all relevant 
Australian Standards. These standards will include, but are not limited to: 

 
Standard  Title  Edition  

AS/NZS 1170.0 Structural Design Actions Part 0: General Principles 2002 

AS/NZS 1170.1 
Structural Design Actions Part 1: Permanent, Imposed and 

Other Actions 
2002 

AS/NZS 1170.2 Structural Design Actions Part 2: Wind Actions 2002 
AS1170.4 Structural Design Actions Part 3: Earthquake Loads 2007 
AS 2159 Piling – Design and Installation 2009 

AS 2670.1 Evaluation of human body exposure to whole-body vibration 2001 
AS 3600 Concrete Structures 2009 
AS 3700 Masonry Structures 2001 
AS 4100 Steel Structures 1998 

 
 

4.0 Design Parameters – Civil  
 
The civil design will be based on the following :  
 
4.1 Design Standards / References 

 
• Managing Urban Stormwater – Soils and Construction Volume 1 (4th Edition, March 

2004) – NSW Department of Housing 
• Blacktown City Council Development Control Plan 2015 Part J Water Sensitive 

Urban Design and Integrated Water Cycle Management 
• Blacktown City Council Works Specification Civil - 2005 
• AS 3798 Guidelines on Earthworks for Commercial and Residential Developments 

 
4.2 Erosion and Sediment Control 

 
To maintain the quality of stormwater discharge from the site during the construction 
stage, erosion and sediment control measures will be installed. Soil management 
measures are to be in compliance with the Landcom guidelines – Managing Urban 
Stormwater Runoff: Soils and Construction (“Blue Book”) and Blacktown City Council’s 
Development Control Plan (DCP). The sediment and erosion control plan is included in 
the Appendix C.  
 
Potential erosion and sediment control measures for the development may include, but 
not be limited to, the following: 

 
• Settling tanks/basins; 
• Surface water collection systems i.e. drains to collect construction site runoff and 

convey flows to control and treatment systems;  
• Shaker grid and wash down areas at vehicle entry points; and, 
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• Sediment protection devices on existing and proposed inlet pits.  
• Vehicular access shall be provided to all sediment basins to enable regular 

maintenance and sediment removal. 
Vehicular access shall be provided to all sediment basins to enable regular maintenance 
and sediment removal. 
 

4.3 Bulk Earthworks 
 

For the bulk earthworks it is estimated that that a total volume of cut material of 33,800m3 
is to be removed from site. There is no fill requirement. The above volume does not 
include temporary batter, slopes and does not allow for bulking of material during 
excavation.  
 
As described by the geotechnical report, exported materials will consist of fill, clay and 
shale layers. 
 
The bulk excavation drawings are contained in Appendix D. 
 

4.4 Site Water Management 
 
The existing stormwater system will be diverted around the western side of the proposed 
building in advance of the bulk excavation works. Refer to the Integrated Water 
Management Plan Report for further details 

 

5.0 Reference Documents  
 
 

5.1 Geotechnical report  
 
The geotechnical report prepared by J&K Geotechnics – “Report to Health Infrastructure 
on geotechnical Investigation for Stage 2 of Blacktown Hospital Redevelopment at 
Blacktown Road, Blacktown NSW, 24th July 2014, Ref : 24416SB1rpt” – for the site has 
been used in the design of the shoring and retention system :  
 
Generally, the  geotechnical conditions at the site consist of fill to varying depths, 
overlying silty clay that grades into weathered bedrock.  
 
In accordance with the recommendations in the geotechnical report :  
• Contiguous piled walls have adopted on the northern and southern walls in 

locations sensitive to movement, ie adjacent to roads or adjoining structures.  
• Soldier Pile walls have been adopted for the eastern and western walls in less 

sensitive areas. 
• Piles are typically socketed 3m into rock 
• Batters have been adopted in locations to address changes in levels  
 

5.2 Structural drawings of existing hospital building  
 
Structural drawings prepared by Woolacotts have been used to provide information in 
relation to the as-built structure - refer Appendix B for drawing listing. 
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Structural SSD Drawings  
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PRELIMINARY - NOT FOR CONSTRUCTION

BLACKTOWN HOSPITAL
STAGE 2
SCHEMATIC DESIGN OLNLY

SHORING WORKS ANCHORING NOTES

ALL ANCHORS UNLESS NOTED OTHERWISE ARE TO BE TEMPORARY AND DESTRESSED FOLLOWING
THE COMPLETION OF ALL BASEMENT LEVELS AND GROUND LEVEL STRUCTURES INCLUDING ALL
RAMPS AS PER STANDARD NOTES BELOW AND THE SPECIFICATION.
ALL STRAND TO BE 15.2mm U.N.O.
ALL ANCHORS TO BE TESTED, THEN STRESSED AND LOCKED OFF TO THEIR NOMINATED WORKING
LOAD BEFORE EXCAVATION TO THE NEXT BENCH LEVEL CAN PROCEED.
A SURVEYOR SHALL BE USED TO VERIFY ANCHOR SETOUT.
SERVICES AND NEIGHBOURING BUILDING FOUNDATIONS THAT ARE SHOWN ARE INDICATIVE ONLY,
SUBCONTRACTOR SHALL VERIFY THE LOCATION AND SETOUT OF THESE ELEMENTS PRIOR TO
WORK COMMENCING ON SITE.
ANCHORS MAY NEED TO BE ANGLED IN PLAN OR SHIFT RELATIVE TO THE INDICATIVE POSITIONS
SHOWN TO ENSURE THEY DO NOT HIT EXISTING BUILDING FOOTINGS OR SERVICES. IT IS THE
SUBCONTRACTORS RESPONSIBILITY TO ENSURE THAT ANCHORS ARE INSTALLED IN SUCH A
MANNER SO AS TO MISS THESE ELEMENTS AND ASSESS ALL ANCHORS FOR POSSIBLE CLASHES WITH
EXISTING SERVICES AND/ OR STRUCTURE AS SUCH ALL ANCHOR POSITIONS AND WHALER SIZES
WHERE PROVIDED ARE INDICATIVE ONLY AND MAY BE SUBJECT TO CHANGE.
THE ANCHORING CONTRACTOR WILL BE RESPONSIBLE FOR COMPLETING ALL SHOP DRAWINGS AND
CALCULATIONS GIVING ANCHOR SETOUT, GEOMETRY AND DESIGN, TAKING INTO ACCOUNT ALL
INTERFACES WITH EXISTING SERVICES AND NEIGHBOURING BUILDING FOUNDATIONS. THE SHOP
DRAWINGS AND CALCULATIONS SHALL BE SUBMITTED TO THE ENGINEER FOR INFORMATION A
MINIMUM OF 3 WEEKS BEFORE WORK STARTS ON SITE.
UNLESS NOTED OTHERWISE ALL ANCHORS ARE TO BE INSTALLED PERPENDICULAR TO THE
SHORING FACE AND DECLINED TO THE HORIZONTAL AT THE ANGLE SPECIFIED BY THE
GEOTECHNICAL ENGINEER. IF THIS NEEDS TO BE ALTERED THE HEAD CONTRACTOR IS TO BE
NOTIFIED IMMEDIATELY.
THE CONTRACTOR IS TO ENGAGE AND PAY A GEOTECHNICAL ENGINEER TO INSPECT AND CERTIFY
GEOTECHNICAL ASPECTS OF THE EXCAVATION AND SHORING WORKS INCLUDING:
ANCHOR LOCATIONS, LENGTHS (FIXED & FREE) AND CAPACITIES
TEMPORARY STABILITY AND EXCAVATION STAGING.
GEOTECHNICAL CAPACITY OF PILES AND FOOTINGS.
CHANGES TO SHORING SEQUENCE OR DETAILS TO SUIT SITE CONDITIONS.
BATTER SLOPES AND STABILITY.
ANCHORING AND ROCK PIN REQUIREMENTS IN CUT ROCK FACES AND EXTENT OF REQUIRED
SHOTCRETE FOR GEOTECHNICAL RESTRAINT OF CUT ROCK FACES.
EXCAVATION AND INSTALLATION OF ALL ROCK ANCHORS SHALL OCCUR AS DIRECTED BY THE
CONTRACTOR'S GEOTECHNICAL ENGINEER. THE CONTRACTOR'S GEOTECHNICAL ENGINEER SHALL
ALSO ADVISE ON ALLOWABLE TEMPORARY BATTER ANGLES WHERE REQUIRED.
THE SUBCONTRACTOR'S GEOTECHNICAL ENGINEER IS TO VERIFY THE SAFE WORKING LOADS OF
ALL ANCHORS AS SPECIFIED AND HENCE VERIFY ALL ANCHOR EMBEDMENTS.
APPROVALS FOR ANCHORING AND EXCAVATION FROM ADJOINING OWNER & AUTHORITIES IS
REQUIRED BEFORE ANY WORKS WHICH TRAVERSE PROPERTY BOUNDARIES IS UNDERTAKEN.

1.

2.
3.

4.
5.

6.

7.

8.

9.

-
-
-
-
-
-

10.

11.

12.

GENERAL SHORING NOTES

ROCK LEVELS WHICH HAVE BEEN PROVIDED ARE INDICATIVE AND EXTRAPOLATED FROM THE
GEOTECHNICAL REPORT.
REFER TO THE GEOTECHNICAL REPORT FOR A DETAILED DESCRIPTION OF ANTICIPATED STRATA.
IT IS THE SUBCONTRACTORS RESPONSIBILITY TO ENSURE THAT ALL SHORING WALLS INSTALLED DO NOT
DAMAGE ADJACENT STRUCTURES OR SERVICES.
A VIBRATION & MOVEMENT MONITORING PLAN MUST BE PREPARED AND MONITORING RESULTS ARE TO BE
REPORTED REGULARLY TO THE MANAGING CONTRACTOR.
WHERE MONITORING RESULTS ARE BEYOND ACCEPTABLE CRITERIA, AS OUTLINED WITHIN THE ENGINEERING
DOCUMENTS, THE ENGINEER SHALL BE IDENTIFIED IMMEDIATELY.
THE SUBCONTRACTOR'S GEOTECHNICAL ENGINEER SHALL ADVISE ON ALLOWABLE TEMPORARY BATTER
ANGLES AS EXCAVATION PROCEEDS.
NOTIFY THE ENGINEER IF ANY REINFORCED PILE IS DAMAGED IN ANY WAY.
REFER TO RELEVANT SERVICE CONSULTANTS DRAWINGS FOR SIZE AND POSITION OF ALL SERVICE
PENETRATIONS. UNLESS DIRECTED BY THE HEAD CONTRACTOR.
THE PRESENCE OF UNCONTROLLED FILL (REFER SOILS REPORT) MAY CONTAIN ELEMENTS WHICH WILL NEED
TO BE REMOVED AND REPLACED BEFORE SHORING INSTALLATION CAN PROCEED.
THE SHORING CONTRACTOR SHALL PROVIDE AS-BUILT DRAWINGS OF THE SHORING WALLS FOR THE
ANCHORING SUBCONTRACTOR'S USE IN PREPARING THE ANCHOR SETOUT SHOP DRAWINGS. THE AS BUILT
DRAWINGS ARE TO BE PROVIDED WITHIN 2 WEEKS OF COMPLETION OF SHORING AND ARE TO CONTAIN ALL
INFORMATION AS DESCRIBED IN THE SPECIFICATION.  ALL RECORDS ARE TO BE SUBMITTED BEFORE
EXCAVATION PROCEEDS.
AN ENCROACHMENT SURVEY INCLUDING FOOTING TEST PITS IS TO BE CARRIED OUT PRIOR TO SHORING
INSTALLATION.
THE SHORING CONTRACTOR IS TO CONFIRM CLEARANCE AND TOLERANCE REQUIREMENTS.
REFER GEOTECHNICAL REPORT FOR ACTUAL ROCK TYPES AND DESCRIPTION TO JUDGE EASE OF
EXCAVATION.
IT IS THE SUBCONTRACTORS RESPONSIBILITY TO ENSURE THAT EXCAVATION STAGING ACROSS THE SITE
DOES NOT OVERLOAD ANY STRUCTURAL MEMBER TO BOTH THE EXISTING SURROUNDING STRUCTURES
AND THE NEW STRUCTURE BEING CONSTRUCTED.
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PRELIMINARY - NOT FOR CONSTRUCTION

BLACKTOWN HOSPITAL
STAGE 2
SCHEMATIC DESIGN OLNLY

SCALE  1 : 100

SHORING ELEVATION A

SCALE  1 : 100

SHORING ELEVATION B
SCALE  1 : 100

SHORING ELEVATION C

SCALE  1 : 100

SHORING ELEVATION D

SHORING ELEVATION KEY PLAN
NOTE:
CO-ORDINATION REQUIRED TO DETERMINE FINAL SOIL
RETENTION LEVELS IN SOME INSTANCES PILES MAY NEED TO
BE CUT DOWN TO SUIT FINISHED SURFACE LEVELS.

01 25.09.15 AL SM ISSUED FOR SSD

02 02.10.15 AL SM ISSUED FOR SSD
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Wollacotts drawing transmittal 

existing hospital 
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Appendix C  
Sediment and  

Erosion Control Plan 
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Appendix D 
Bulk Excavation Drawings 
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