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1.0 Introduction and Purpose of Technical Note

AECOM has been engaged by the Cranbrook School to undertake the civil design of the school’s
redevelopment involving delivery of a new sports and fitness centre underneath the Hordern Oval, a
new integrated learning centre known as the Centenary Building (to replace the existing Memorial Hall
and Mansfield buildings) and regrading of the existing driveway along Rose Bay Avenue.

AECOM’s scope of works includes civil and landscape works above and adjacent to Sydney Water
pipe assets which require supporting documentation to inform the Building Over Asset (BOA)
application. The proposed design includes construction of a driveway for access to an underground
carpark on Rose Bay Avenue as shown in Figure 1 below indicated in in green hatching.

Figure 1 Cranbrook School Extent of Works

The purpose of this memo is to demonstrate to Sydney Water how Sydney Water assets including a
sewer and water pipe running underneath the footpath on Rose Bay Avenue are to be protected from
the impact of the construction and ongoing operation of the carpark driveway resulting in reduced
cover and additional vehicular loads. This BOA submission details existing asset conditions and
protection measures proposed to protect the existing sewer and potable water sewer pipes from the
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impact of construction and subsequent long term vehicular loads associated with the Cranbrook
School redevelopment.

This memo addresses the following sections:

· Details of the proposed works,

· Details of Sydney Water sewer assets impacted by the works,

· Description of site geology,

· Details of equipment used in construction,

· Proposed construction methodology an sequencing,

· Appraisal of the potential impact of the works,

· Details of sewer pipe protection measures, and

· Proposed monitoring during construction and contingency planning.

2.0 Details of Proposed Works

As part of the Cranbrook School redevelopment, civil and landscaping works outside the site boundary
are required as part of the new Aquatic and Fitness Centre (AFC) building works as shown in Figure 1
above. This includes a new driveway entry/exit to the new underground AFC carpark and public
domain works along the frontage of the new building, It is noted these works will involve reduction of
existing levels to allow compliant grading and tie-ins for the new driveway and footpaths with the
existing Rose Bay Avenue.

Sydney Water asset locations and information obtained from Dial Before You Dig (DBYD) records can
be found in Appendix A.
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Figure 2 Proposed Carpark Driveway Entry at Rose Bay Avenue

3.0 Details of Sydney Water Assets

Underneath the proposed carpark driveway are a number of services including Sydney Water assets.
A description of these impacted by the construction and the subject of this BOA submission are
presented in Figure 2 and summarised in Table 1 below:

Table 1 Sydney Water sewer and water assets impacted by proposed works

Sydney Water Asset Type Description

DN225  Salt Glazed Ware
(SGW), 1918, SO 2393

Sewer Located underneath Rose Bay Avenue;

Services adjacent properties along Rose Bay Avenue and
connects into manhole located on New South Head Road.

Refer to ‘SO 2393’ in Appendix C for details.

DN100 Modified
Polyvinylchloride (mPVC),
2006, PRO 10005205-5

Water Located underneath Rose Bay Avenue;

Constructed to replace 100mm water main running parallel.
Connects across New South Head Road.

Refer to ‘PRO 10005205-5’ in Appendix C for details.

DBYD and Hydra plans have been included in Appendix B and Works-as-Executed drawings for the
affected assets are located in Appendix C.

A services survey was undertaken by Vac Group Operations Pty Ltd on 15th September 2018 which
identified levels of existing manholes and depths of cover. Location and level survey data has been
included in Appendix D of this report.

4.0 Site Geology

The latest geotechnical investigations for the Cranbrook School were prepared by Douglas and
Partners in February 2018. This report makes reference to and supersedes the geotechnical
investigation undertaken in 2015 and 2017 involving the sampling of boreholes, augured boreholes,
cone penetration tests (CPTs), laboratory analysis and engineering interpretation. The findings of this
report indicate for the overall site, there is a presence of Hawkesbury Sandstone with some
quaternary-aged marine sands with podsols.

Adjacent the proposed carpark driveway, the geotechnical investigation reported the presence of silty
sand filling (dark brown and grey brown) at depths of 0.6m to 4.5m and silty sand (brown and brown-
grey, fine to medium grained sand) at depths of 4.5m to 7m from the existing surface level.

Borehole location and data can be found in Appendix E.  BH4, BH111, BH113 and BH117 borehole
results have also been referenced to determine the approximate level of medium dense sand relative
to the location of the driveway highlighted in Figure 3
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Figure 3 Expected ground profile

5.0 Proposed Construction Equipment

The following list of equipment may be operating over and around the sewer and water assets during 
construction and on-going operation of the AFC carpark driveway:

· Excavator;

· Piling rig for 300mm diameter bored pile; and

· Road legal dump truck.

The Contractor (TBC) will ensure axle loading near the pipe asset is no greater than that specified in 
the Sydney Water Technical Requirements 4-7. It is the Contractor’s responsibility to ensure correct 
control measures will be in place to adequately protect and monitor the sewer assets in terms of 
construction equipment loading and methodology.

6.0 Proposed Construction Methodology
The following construction methodology is proposed for the works:

1) Provide Class A survey to locate the existing DN225 sewer and DN100 water pipes and 
identify the extent of the bridging slab and pile locations;

2) Perform a conditions assessment of the DN225 sewer using CCTV and DN100 water pipe by
visual inspection.

3) From the survey data, peg out the zone of influence and exclude or restrict construction plant 
loading within zones of influence. This will be enforced using site controls and dedicated
personnel.

4) Bored piles to be constructed as per detail provided in Appendix A recognising minimum
clearance requirements as shown in the drawing. Pile depth required to be 150mm below 
sewer invert to be embedded into medium dense sand material to provide minimum bearing 
capacity as required.

5) Compact base material and place 50mm thick void former below proposed bridging slab 

6) A reinforced concrete bridging slab to be constructed to be fully supported on RC piles
according to detail provided in Appendix A and as per Sydney Water Infrastructure Delivery 
Technical Specifications for Civil Works outlined in Appendix G

7) Undertake CCTV survey of sewer pipe following completion of the works to assess pipe 
condition and provide details to Sydney Water.
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7.0 Analysis of construction impacts of the works

This section describes the assessment of the impact of the construction works over Sydney Water
water and sewer assets in compliance with Sydney Water Technical Requirements for building over or
adjacent to pipe assets to determine if protection works are required.

The following construction details have been considered in construction of the bridging slab over the
sewer and water pipe. Services survey as attached in Appendix F prepared by Vac Group Pty Ltd on
4th October 2018 has been used for this analysis.

· The existing DN225 SGW sewer has approximately 1.4-1.5m depth of cover from the existing
surface level. The proposed driveway mayreduce the sewer depth of cover to approximately
0.7-0.8m which does not comply with the recommended cover as indicated in the Sydney
Water Technical Guideline Diagram 4.

· Similarly, an existing DN100 mPVC water main has approximately 0.9-1.0m depth of cover
from the existing surface level. The proposed driveway will reduce the depth of cover of the
water main to approximately 0.5-0.6m which does not comply with the recommended cover as
indicated in the Sydney Water technical Guideline Diagram 4.

· The bridging slab will provide additional protection from additional loading resultant from
vehicular traffic entering and exiting the AFC underground carpark. The slab will span across
the sewer pipe and water main zone of influence.

· The surface of the bridging slab will tie in to the proposed driveway finish level.

· Construction and operating loads are to be considered.

· An imposed load of 5kPA has been nominated for the driveway bridging slab (as per AS
1170.1 table 3.1 – load type C “Medium vehicle traffic areas”). Consistent with imposed
loading requirements adopted for the structural design of the main driveway connecting to the
underground carpark.

· A review of geotechnical assessment of ground condition of areas within the vicinity of the
sewer and water mains is to be found in Appendix E.

· The sewer and water mains will remain operational during construction. The existing levels of
maintenance holes south and north of the Carpark driveway will remain unchanged.

8.0 Details of Protection Slab

The protection slab will be constructed with the following properties:

· 300mm thick Reinforced concrete slab supported on 300mm diameter RC piles;

· Approximately 2.7 meters wide;

· Approximately 7.2 meters long;

A detail sketch based on the proposed design drawings are provided in Appendix A.

Figure 4 below provides a section view of the bridging slab. A structural calculation check as shown in
Appendix D has been produced for the proposed reinforced bridging slab design to demonstrate
design adequacy.
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Figure 4 Bridging slab section

9.0 Details of Protection Measures
The existing sewer and water main will be protected by a bridging slab with the carpark driveway
operating above it.

The Contractor shall ensure only light construction plant loading is applied to the pipe’s zone of
influence where it crosses underneath the AFC driveway. For areas where depth of cover is cut down
to less than 450 mm during construction, no construction plant is to run over the pipe asset.

The following protection measures will be implemented for the protection of the DN225 sewer and
DN100 water mains.

· During construction, peg out the zone of influence and exclude or restrict construction plant
loading within the zone of influence. This will be enforced by using dedicated personnel and
on site controls;

· During construction, where necessary, install steel plates over the sewer and water main to
mitigate distribution loading of any construction vehicles required to traverse the mains.

10.0 Methodology to monitor integrity of the asset during construction

A post CCTV inspection will be performed to check the post construction condition of the mains.

Traffic site controls will be documented and enforced to ensure no vehicular loading is to be applied
over the pipe’s zone of influence during the construction of the AFC driveway.
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11.0 Appendices and References

· Appendix A – Design Drawings

· Appendix B – DBYD/Hydra

· Appendix C – Work As Executed Drawings

· Appendix D – Bridging Slab Structural Calculations

· Appendix E – Douglas Partners Geotechnical Report and Borehole Data

· Appendix F – Utilities Survey

· Appendix G – Sydney Water Technical Guidelines Building over and adjacent to pipe assets

Prepared Checked Certified

Name Jeffrey Chan William Hammond Tung Le (CPEng)

Signature
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Appendix A – Design Drawings 
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FIRST PLACED SLAB

25mm EXPANSION ALLOWANCE
CAP TO BE PROVIDED

R20 GALVANISED DOWEL 600mm LONG @
450mm CTS IN DANLEY DOWEL MASTER
COVER OR CONNOLLY DOWEL SLEEVE

35mm DEEP SEALANT
RESERVOIR AND SEALANT

10mm APPROVED SELF EXPANDING JOINT FILLER

DISCONTINUE MESH 75mm
EITHER SIDE OF JOINT

SECOND SLAB

10mm WIDE SAW CUT. DEPTH TO EQUAL
1/3 THE DEPTH OF THE SLAB. CUT TO BE
SEALED WITH FLEXIBLE SEALANT AND
BACKING ROD, REFER TYPICAL DETAIL

DISCONTINUE MESH 75mm
EITHER SIDE OF JOINT

ALL EXPOSED CONCRETE EDGES SHALL
BE ROUNDED TO A 5mm RADIUS

600mm LONG GALVANISED
N12 TIE-BARS AT 500 C/C

30mm MORTAR BED IN ACCORDANCE
WITH THE SPECIFICATION

STONE UNIT PAVERS/COBBLE SETTS TO LANDSCAPE
ARCHITECT'S SPECIFICATION
(65 MIN. DEPTH)

STONE COBBLE ROAD

PAVEMENT (RS2 / P5)

SCALE 1:10

STONE UNIT ROAD PAVEMENT

EXPANSION JOINT (REJ)

SCALE 1:10

STONE UNIT ROAD PAVEMENT

CONTRACTION JOINT (RCJ)

SCALE 1:10

STONE UNIT ROAD PAVEMENT

CONSTRUCTION JOINT (RCCJ)

SCALE 1:10

100mm DGB 20

COMPACTED SUBGRADE
MIN. CBR 8

NOTE:

1. REFER TO KERB DETAILS FOR REQUIREMENTS FOR EDGE THICKENINGS WHERE PAVEMENT IS
TIED INTO KERB.

2. JOINTS;
- TRANSVERSE EXPANSION JOINTS TO BE PLACED AT MAX. 20,000mm CENTRES
- TRANSVERSE CONTRACTION JOINTS TO BE PLACED AT MAX. 5,000mm CENTRES
- LONGITUDINAL EXPANSION JOINTS TO BE PLACED AT MAX. 5,000mm CENTRES
- JOINT LAYOUT TO AVOID ELONGATED OR IRREGULAR SHAPED SLABS, LAYOUT TO BE

AGREED PRIOR TO POURING CONCRETE

3mm SAW CUT TO ONE
THIRD OF SLAB THICKNESS

3mm GAP TO BE LEFT
BETWEEN PAVERS

10mm ABLEFLEX AFX10125
OR APPROVED EQUIVALENT

3mm GAP TO BE LEFT
BETWEEN PAVERS

UNIT PAVING -

EXPANSION JOINT (EJ)

SCALE 1:5

UNIT PAVING -

CONTRACTION JOINT (CJ)

SCALE 1:5

STONE UNIT PAVING (P2 & P3)

SCALE 1:5

GRANITE (P2) OR SANDSTONE (P3) UNIT
PAVERS TO LANDSCAPE ARCHITECT'S
DETAILS (50mm MIN THICKNESS.)
30mm MORTAR BED IN ACCORDANCE
WITH THE SPECIFICATION

110mm 32MPa CONCRETE BASE
WITH SL72 40mm COVER

COMPACTED SUB-BASE
MIN. CBR4

POLYURETHANE SEALANT SMOOTH
AND RECESSED SIKAFLEX PRO DARK
GREY OR APPROVED EQUIVALENT.

10mm THICK ABLEFLEX AFX10125 OR
APPROVED EQUIVALENT.

BUILDING / ISOLATED STRUCTURE /
BOUNDARY LINE

UNIT PAVING - ISOLATION JOINT

(IJ)

SCALE 1:5

NOTE:
1. PAVEMENT TO BE SEALED IN ACCORDANCE WITH THE  LANDSCAPE ARCHITECT REQUIREMENTS
2. JOINTS;

- EXPANSION JOINTS (EJ) TO BE PLACED AT TYP. 12,000mm CENTRES
- CONTRACTION JOINTS (CJ) TO BE PLACED AT TYP. 4,000mm CENTRES
- LONGITUDINAL EXPANSION JOINTS TO BE PLACED AT MAX. 5,000mm CENTRES
- JOINT LAYOUT TO AVOID ELONGATED OR IRREGULAR SHAPED SLABS, LAYOUT TO BE AGREED PRIOR TO

POURING CONCRETE

25mm EXPANSION ALLOWANCE
CAP TO BE PROVIDED

10mm THICK ABELFLEX AFX10125
OR APPROVED EQUIVALENT.

CONCRETE PAVING JUNCTION

WITH BUILDING (INT3)

SCALE 1:5

POLYURETHANE SEALANT SMOOTH AND
RECESSED SIKAFLEX PRO DARK GREY OR
APPROVED EQUIVALENT.

CONCRETE PAVING (P1)

SCALE 1:5

110mm 32MPa CONCRETE BASE
WITH SL72 40mm COVER

COMPACTED SUBGRADE (CBR4 MIN.)

100mm DGB 20

NOTE:

1. PAVEMENT TO BE INCREASED TO 250mm 32MPa, 2 LAYERS SL82 MIN. COVER 50mm WHERE
LOCATED IN DRIVEWAY, REFER (P1-V) ON PLANS.

2. WHERE REINSTATEMENT OF EXISTING PAVEMENT ADDITIONAL SAW CUTS TO BE OMITTED, REFER
(P1-EX) ON PLANS.

3. JOINTS;
- TRANSVERSE EXPANSION JOINTS TO BE PLACED AT TYP. 4,500mm CENTRES (5,400mm MAX.)
- TRANSVERSE CONTRACTION JOINTS TO BE PLACED AT TYP. 1,500mm CENTRES (1,800mm MAX.)
- LONGITUDINAL EXPANSION JOINTS TO BE PLACED AT MAX. 5,000mm CENTRES
- JOINT LAYOUT TO AVOID ELONGATED OR IRREGULAR SHAPED SLABS, LAYOUT TO BE AGREED

PRIOR TO POURING CONCRETE

POLYURETHANE SEALANT SMOOTH AND
RECESSED, SIKAFLEX PRO DARK GREY OR
APPROVED EQUIVALENT. 10mm THICK ABELFLEX
AFX10125 OR APPROVED EQUIVALENT.

3mm SAWCUT TO ONE THIRD
SLAB THICKNESS

CONCRETE PAVING -

EXPANSION JOINT (EJ)

SCALE 1:5

CONCRETE PAVING -

CONTRACTION JOINT (CJ)

SCALE 1:5

SAWCUT 10mm DEEP

CONCRETE PAVING -

SAW CUT (SC)

SCALE 1:5

16mm GALV. DOWELS 400mm
LONG AT 500mm CENTRES

25mm EXPANSION ALLOWANCE
CAP TO BE PROVIDED

BUILDING / ISOLATED STRUCTURE /
BOUNDARY LINE

16mm GALV. DOWELS 400mm
LONG AT 500mm CENTRES
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Appendix B – DBYD/Hydra 
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Appendix C – Work As Executed Drawings 
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Appendix D – Bridging Slab Structural Calculations 
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Appendix E – Douglas Partners Geotechnical Report and Borehole Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




