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Executive Summary

The purpose of this report is to present the structural engineering design associated with the State
Significant Development Application (SSDA) for the Bowral and District Hospital Redevelopment. This report
describes the proposed structural engineering strategy to meet the requirements of the Bowral and District
Hospital architectural plans that have been developed by McConnel Smith and Johnson covering the
following:

e Condition of existing structures and suitability for re-use in future phases;
e Structural engineering options for the proposed new buildings;

e Interaction of proposed new structures with existing hospital structures;
o Key structural engineering issues and risks.

This Structural Design Report has been prepared to set the basis of the structural engineering requirements
for the proposed development works on the site for the delivery phase of the project.

The structural principles and schemes developed during the design phase of the project specifically
address issues including:

e The new structures will utilise the HI systemised design approach with column grids at 8.4m x 8.4m
centres to maximise efficiency and flexibility where possible;

e Design in accordance with HI floor vibration requirements (i.e. RF = 2 performance typically in all
areas & RF = 1 performance in operating theatre areas, etc. and other vibration sensitive areas);

e Structure to be efficient and make adequate allowance for future flexibility in accordance with Hl
guidelines. A 50mm thick non-structural topping screed to be provided in all areas (except for plant
areas and the Ground Floor) typically to allow for future flexibility. The lateral structural system is to
consist of a hybrid shear wall/sway frame system utilising the lift/stair core walls in combination with
sway frame action from concrete columns and floorplates;

e Structural systems will need to be developed to minimise disruption to existing services on site.
The proposed structural system for the development is as follows:
¢ A piled foundation system (as per the geotechnical advice) with a suspended concrete Ground floor

slab or stiffened concrete raft slab system.

e The new building will be a concrete framed building with post-tensioned suspended concrete
floorplates and a lightweight steel roof typically.

e Hybrid shear wall/sway frame lateral system.

The works to date have undertaken non-invasive investigations of the relevant existing structures to confirm
the suitability for refurbishment and identification of structural systems to provide input into demolition
requirements of these buildings. However, it is noted that as is the case with all works on existing structures,

until construction works are commenced and the existing structure fully exposed, there remains a risk of
additional structural works being required due to the unexpected deterioration or arrangement of existing
structure. To minimise this risk, ongoing investigation into the existing structures has been undertaken
during the development of the structural design, however the risk cannot be eliminated until such time as
the structure is completely exposed during construction works.
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Introduction

enstruct group have been engaged by Health Infrastructure NSW (HI) as civil and structural
engineering consultant on the Bowral and District Hospital Redevelopment planning project.

This report outlines and assess the condition of existing structural assets on site and provides outline
structural guidance to meet the requirements of the proposed works for this project.

This report is based on the works undertaken to date with the project team and a walkover site
inspection carried out by Tim Boulton (Director) and Brian Healy (Senior Associate) on 3rd May 2016
and a review of available structural documentation.

This report confirms the structural framework for the proposed works on site and outlines the structural
design principles for the preferred development option as discussed in this report.

2 Available Documents for Existing Structures

A small number of structural engineering drawings of the existing construction where found to be held
by the maintenance engineers on the site, however documentation for a number of buildings could
not be located and hence a full set of documents was not found to be available. The following is a
summary of buildings for which existing Structural documentation was found on site with varying
ranges of completeness:

e Paeds & SSU Refurbishment

e New Cardiac Centre (Watson Building Extension);
e Maternity Block Fire Escape Stairs;

e Medical Imaging Building;

We note also that there are a number of additional drawings held by the NSW Department of Public
Works however these drawings were not available for review at the time of writing of this report.

Given the number of buildings on site and age of facilities (original building constructed over 100
years ago), it is expected that there will be a number of existing buildings for which documentation
will not be available.

While the drawings gathered to date by no means form a complete set of all drawings, in combination
with the site inspection undertaken to date by enstruct they provide sufficient coverage to allow an
appropriate understanding of the structural works required at this planning phase within existing
structures or for new works abutting existing structures. These drawings, supported by ongoing
specific on site confirmation inspections and investigative works provide sufficient detail to facilitate
the detailed design of interfaces between the new and existing structures.
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3 Site Existing Conditions

3.1

Geotechnical Conditions

To assist with this planning phase of the project, HI have commissioned Douglas Partners to
undertake a geotechnical investigation of geotechnical, groundwater, soil contamination and
hazardous building material risks on the site. A detailed geotechnical investigation and
geotechnical report was completed by Douglas Partners in October 2016. The following
summary of site geotechnical conditions is provided in the Douglas Partners report:

The proposed upgrade is to be located in the northern section of the grounds of Bowral &
District Hospital (Lot 4 in DP858938), access from the southern side of Bowral Street at Bowral.
Maximum north-south and east-west dimensions of the development area are approximately 90
metres and 100 metres respectively. Surface levels fall in the northerly direction (i.e. towards
Bowral Street) at grades of 1in 35 to 1 in 60 with an overall difference in level estimated to be
about 2 metres from the highest point of the development footprint to the lowest. The site is
bounded to the north by Bowral Street, to the west by Southern Highlands Private Hospital, to
the south by existing hospital buildings and to the east by lightly grassed hospital grounds. At
the time of the investigation, the building footprint comprised a single level hospital building
and asphalt paved car park. The remainder of the footprint was lightly grassed.

Reference to the 1:100,000 Southern Coalfield Regional Geology Sheet indicates that the site
is underlain by rocks belonging to the Wianamatta Group of Triassic age. This formation typically
comprises shale, laminate and siltstone. The results of the field investigation were consistent
with the broad-scale geological mapping with sandstone or shale intersected in seven of the
eight boreholes.

The only previous geotechnical information that is available at this point of the project is a
previous geotechnical report carried out by Auswide Geotechnical for the Maternity Block Fire
Escape project dated 28" July 2000. A copy of this report is contained in the enstruct Structural
Concept Design Report.

The following is a summary of the findings of the above available geotechnical investigations:
e Geotechnical report by Douglas Partners (dated October 2016):

o Geology — Reference to the 1:100,000 Southern Coalfield Regional Geology
Sheet indicates that the site is underlain by rocks belonging to the Wianamatta
Group of Triassic age. This formation typically comprises shale, laminate and
siltstone;

o Site Classification in accordance with AS2870 — Residential Slabs and Footings
Code - Due to the presence of filling of variable composition and consistency
to depths in excess of 0.4m (in part) and variable strength of the natural clay,
the site (at the time of investigation) is classified as Class P in accordance with

the requirements of AS2870-2011. Notwithstanding the P classification, the
underlying stiff clay profile would be equivalent to Class M (moderately reactive)
conditions.

o Average Soil Profile:
= 0.0mto 1.5m - Fill;
= 1.5mto 3.3m - Silty Clay;
= 1.5m to 6m - Bedrock (Shale).

o Groundwater — Free groundwater was observed at depths of 1.1m (RL 679) and
1.2m (RL 678.4) in two boreholes during drilling. No free groundwater was
observed in the remaining boreholes during auger drilling. It is noted that the
use of water as a drilling fluid precluded groundwater observations whilst
coring. Furthermore, all boreholes were backfilled following the field work which
precluded long term monitoring of groundwater level. Groundwater levels are
dependent on preceding climatic conditions and soil permeability and can
therefore fluctuate with time.

e Auswide Geotechnical Report for the Maternity Block Fire Escape project (dated 28"
July 2000):

o Site Classification in accordance with AS2870 — Residential Slabs and Footings
Code - Site classification of the existing clay was expected to be in the range
of a Class M site in accordance with AS2870, however the presence of fill gave
the site an overall classification of P;

o Average Soil Profile:

= (0.0mto 0.8m - Fill;

= 0.8mto 1.5m - Firm Sandy Clay;

= 1.5m to 2.5m - Sitiff to very Stiff Sandy Clay;

= 2.5m to 5.0m - Extremely Weathered Shale.
o Groundwater — No groundwater table was encountered during drilling;
o Allowable Bearing Pressures — 600kPa to extremely weathered rock.

All existing buildings inspected on site have been found to be founded on either high level pad
foundations or integral raft/slab foundations. The inspection of these buildings found that they
appear to be performing satisfactorily with no evidence of damage of any significance due to
foundation movement.
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3.2

Existing Buildings

During the Master Plan phase of the project, enstruct has undertaken a walk through inspection
of all existing buildings on site identified as possibly being impacted by the redevelopment
works.

The inspection of the existing buildings was limited to a walk through site inspection and review
of structural drawings available (Note: not all buildings had structural drawings available) and
was not a detailed or invasive inspection.

The following are the buildings that were inspected during the Master Plan phase with details
contained in the enstruct Structural Master Plan Site and Option Assessment Report:

¢ Old Hospital;

¢ University of Wollongong Building (Old Hospital);
e Berrima Cottage/Mental Health;

e Emergency Accommodation Units;

e Staff Amenities/Outpatients Building;

e Watson Building;

e Stores/Linen/Maintenance/Kitchen;

e Administration Building (New Hospital);

e Milton Park Building;

e Medical Imaging;

e Emergency.

4 Structural Engineering Design Principles

All new structures will utilise the HI systemised design approach and be designed in accordance with

the following structural principles and parameters.

4.1

Design Standards

The structural design shall be in accordance with the latest revision of all relevant structural
Australian Standards, relevant structural sections of the BCA and other statutory requirements.

In particular the structural design will be in accordance with the following relevant Australian
Standards:

e AS/NZS 1170.0 (2002) — Structural Design Actions Part 0 General Principles

e AS/NZS 1170.1 (2002) — Structural Design Actions Part 1 Permanent, Imposed and
Other Actions

e AS/NZS 1170.2 (2011) — Structural Design Actions Part 2 Wind Loads

e AS 1170.4 (2007) — Structural Design Actions Part 4 Earthquake Actions in Australia

e AS 2159 (2009) - Piling — Design and Installation

e AS 2670.1 (2001) — Evaluation of Human Exposure to Whole-Body Vibration — General
Requirements

e AS 2670.2 (1990) — Evaluation of Human Exposure to Whole-Body Vibration -
Continuous and Shock-Induced Vibration in Buildings (1 to 80Hz)

e AS 3600 (2009) — Concrete Structures

e AS 3700 (2011) — Masonry Code

o AS 4100(1998) — Steel Structures

e AS 4678 (2002) — Earth Retaining Structures

4.2 Design Life

The building structure will be designed to provide adequate performance for a minimum period
of 50 years with a typical structural maintenance system.
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4.3

Materials

The following structural materials are proposed to be used in the works. Typical values for the

properties of these materials are listed. These values are to be adjusted where appropriate.

4.3.1

4.3.2

4.3.3

Concrete

4.3.1.1

4.3.1.2

Properties

Co-efficient of thermal expansion
Basic shrinkage strain

Basic creep factor

Poisson's ratio
Density

Proposed Concrete Grades

Footings

Suspended Slabs and Beam
Columns

Walls

Other areas (UNO)

Reinforcement

4.3.2.1

Properties

Plain bars (R)
Deformed bars (N)
Welded wire fabric (L)
Young’s modulus

Structural steel

4.3.3.1

Properties

Grade (UNO)

Steelwork density:

Young’s modulus:

Poisson's ratio:

Coefficient of thermal expansion:

12x10° per °C

In accordance with AS 3600
Clause 3.1.7

In accordance with AS 3600
Clause 3.1.8

0.2

24 kKN/m?

40MPa
40MPa
40 to 50MPa
40 to 50MPa
40MPa

fsy = 250 MPa
fsy = 500 MPa
fsy = 500 MPa
200 x 10° MPa

300MPa
7850 kg/m®
2.05 x 10° MPa
0.3

12x10°

4.3.4 Blockwork

4.3.4.1

4.4 Loading

Properties

Characteristic Strength
Mortar mix (cement:lime:sand)

Core fill grout

4.4.1 Vertical

4.4.2 Wind

Wind loading is in accordance with AS/NZS 1170.2 — Structural Design Actions — Wind

Typical Floor Areas:

15 MPa.
1:1:6
Blockwork
1:0.5:45
Blockwork
25 MPa

o SDL = 1.8kPa (excluding sacrificial topping);

o LL = 3.0kPa;
Plantrooms:

o SDL = 2.5kPa;

o LL = 7.5kPa;
Stairs:

o SDL = 0kPa;

o LL = 4.0kPa;

Toilets/Bathrooms/Kitchens:

o SDL = 1.8kPa (excluding sacrificial topping);

o LL = 2.0kPg;

Non-Trafficable Metal Deck Roof Areas:

o SDL = 0.5kPa;

o LL = 0.25kPg;
Trafficable Concrete Roof Areas:

o SDL = 2.5kPa;

o LL =4.0kPa

Actions with the following parameters:

Annual probability of exceedance — 1:2000;

Region A2;
V2000 — 48m/s;
Terrain Category TC3.

Unreinforced

Reinforced
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4.4.3

4.4.4

Robustness

Robustness loading in accordance with AS/NZS 1170.0 — Structural Design Actions
General Principles with the following parameters:

e 1.5% of (G + ycQ) load case;

Earthquake

Earthquake loading in accordance with AS 1170.4 — Structural Design Actions —
Earthquake Actions for Australia with the following parameters:

e Annual probability of exceedance — 1:1500;

o kp=1.5
e Z=0.09;
e (Class Cq;

e Earthquake Design Category II;
o Static Analysis allowed, however Dynamic Analysis will be used.

4.5 Serviceability

4.5.1

Deflection limits
4.5.1.1 Vertical

Maximum vertical deflections shall be in accordance with Table 2.3.2 of AS
3600 — 2009.

4.5.1.2 Lateral

The lateral drift of the building will be limited to the following:

e Under Serviceability Wind Actions — Height/500
e Under Earthquake Actions (AS 1170.4 clause 7.5) — Height/67

4.5.2

Floor Vibrations

The design of the floor structure will ensure that vibration due to footfall excitation is
kept within acceptable limits. These limits will be based on Health Infrastructure
Design Guidance Note 1 — Structural Design Criteria Guidelines (refer Appendix A)
and the recommendations of AS 2670.2 adjusted for the intended occupancy and
approximate duration of vibration. The vibration design parameters for the project will
be as follows:

Footfall Sacrificial
. Topping Response
Area Damping Frequency Considered Factor
(Hz) Structurally
2.1Hz
Typically
.. 2 5% Yes 2
Clinical Areas ° 2 5Hz
Corridors
Operating
Theatres/
Imaging 2.5% 2.1Hz Yes 1
Areas/
Procedural
Areas
e Not Considered
and External
Areas

A structural solution for minimising the structural floor plate system in areas required
RF=1 performance if the provision of steel serviceability posts connecting the floor to
either the adjacent floor above or below to mobilise additional mass and stiffness to
achieve the RF=1 performance. This is expected to allow the entire concrete floor
plate to be designed for RF=2 with the steel serviceability posts increasing vibration
performance in the areas required without structural slab depth and cost penalty and
providing full future flexibility for operating theatre relocation.

During the design stage of the project, structural systems have been developed for
concrete floor plates to achieve RF=1 in all Operating Theatre/Imaging/Procedural
Areas and other inpatient areas to achieve RF=2 and a review with HI and the project
team undertaken to compare this with the structural option of the provision of steel
serviceability post in areas requiring increased vibration performance to determine
the preferred approach.

All equipment which may be a possible source of vibration will be isolated from the
structure through the provision of isolation mounts.
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4.6

4.7

4.8

4.9

Fire resistance levels for structural elements

Fire resistance levels for structural elements will be in accordance with the structural
requirements of the BCA and will developed with the project BCA consultant. Design of
individual structural elements to achieve the required FRL will be in accordance with the
appropriate materials design code.

Foundations

Given the size of the proposed new building (up to 3 storeys), the geotechnical design advice
from Douglas Partners recommends that the proposed new building be supported by piled
foundations that bear onto the underlying bedrock. The geotechnical engineer has advised
that if the foundation system for the new building was a raft slab founded in the upper residual
clay, the settlements (both total and differential) would be beyond tolerable limits for the
structure due to the magnitude of the proposed loads. Accordingly, it has been advised by the
geotechnical engineer that all footings found on a uniform bearing stratum of low to medium
strength rock. The main advantage with founding on rock is that settlements (both total and
differential) would be negligible under the anticipated loads.

It has also been noted by the geotechnical engineer that due to the presence of seepage at
relatively shallow depths, allowance should be made for the inclusion of temporary or
permanent casing to mitigate groundwater inflow and provide sidewall stability in the
overburden soils. Socket adhesion is to be neglected over those sections which are cased.
Socket adhesion should also be neglected in the overburden clays.

Retaining Walls

The structural and civil design has focused on avoiding retaining walls for the project where
possible. Systems available for areas that may require site retention will be:

o Batter slope in areas with sufficient space available to avoid retaining walls;

o Cantilevered reinforced blockwork retaining wall on high level reinforced concrete strip
footing, suitable for heights up to approximately 2.4m;

e Propped reinforced blockwork or concrete retaining wall on high level reinforced
concrete strip footing, suitable for heights up to approximately 4.5m;

e Piled retaining walls of either soldier pile with shotcrete infill or contiguous pile
construction.

Lateral System

Lateral structure for the new building will be a hybrid system of the reinforced concrete shear
walls (utilising stair and lift shafts required by planning) and the sway frame structure (utilising
the stiffness of the floor plate and building columns). The lateral structure for the building will
be further developed as the planning progresses into detailed design with definition of stair
and lift core locations.

4.10

4.11

4.12

Vertical Structure

All columns for the primary building structure will be constructed from reinforced concrete with
columns for lightweight structures (i.e. plantroom roofs etc.) also to be reinforced concrete
columns.

Column Grid

In accordance with HI Design Guidance Note 1 — Structural Design Criteria Guidelines the
column grid across the new buildings will be 8.4m x 8.4m typically. The architectural floor
layout has several areas where the typical columns grid of 8.4m x 8.4m has not been adhered
to with column grids less than 8.4m in these areas. The areas that deviate from the typical
column grid of 8.4m x 8.4m has been discussed and agreed with the ERG as acceptable due
to the size of the building.

Ground Level Floorplate

The area of the Ground Level floorplate that has been allocated to future ED will be designed
and constructed at a future date that is beyond the scope of this project. The structure above
the future ED will be designed and constructed as part of the works to allow for the future ED
area to be used for carparking temporarily. Provisions in the Ground Level floorplate will need
to be provided to ensure that the interface between the Ground Level floorplate and the future
floorplate of the future ED has been appropriately designed and allowed for. This may include
(but not limited to) reinforcement bar couplers, roughening of the interface surface, provision
of appropriate differential movements, etc.

The Ground Level floorplate has currently been designed to be a post-tensioned suspended
floorplate consisting of post-tensioned concrete band beams in one direction with one way
post-tensioned concrete slabs spanning in the other direction. Due to the presence of filling of
variable composition and consistency to depths in excess of 0.4m (in part) and variable
strength of the natural clay, the site (at the time of the investigation) is classified as a Class P
site in accordance with the requirements of AS 2870-2011 “Residential Slabs and Footings”.

To account for the reactive soil movements and reduce restraint to the post-tensioned
floorplate, a layer of collapsible void former will be required between the Ground Level
floorplate and the natural fill/soils to ensure that there is an air void between the Ground Level
floorplate and natural fill/soils in the permanent condition.

An alternative option that has been proposed for the Ground Level Floorplate is a stiffened raft
slab system that has been designed in accordance with the requirements of AS 2870-2011
“Residential Slabs and Footings”. For this alternative option, the existing fill will need to be
excavated and replaced with compacted fill prepared in accordance with the
recommendations of the Douglas Partners geotechnical report to ensure that the site satisfies
the requirements of a Class M site classification as per AS2870-2011.
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4.13

Further assessment and review of these Ground floor slab options for the project will be
undertaken with key members of the project team (i.e. project manager, cost consultant and
geotechnical engineer) during the next phase of the project to determine which Ground floor
slab option will be used after review of parameters such as cost, feasibility, buildability, etc

Suspended Floor Plate

It is proposed that the suspended floor plates (Levels 1, 2 and 3) be designed to achieve
vibration performance of response factor 2.0 throughout with strengthening at areas requiring
increased vibration performance (e.g. Operating Theatres on Level 1) via increased structural
depth in the floorplate to improve vibration performance. This option has been chosen instead
of utilising serviceability posts as the Ground Level area allocated to future ED will be designed
and constructed at a later date. Areas which will require increased vibration performance are
those which either house sensitive equipment, (i.e. areas medical imaging) and areas in which
invasive procedures are undertaken (i.e. operating theatres).

The following options for floorplate structural systems that were considered for the project are
listed below:

¢ Reinforced or post tensioned concrete flat slab with drop panels at columns;

¢ Reinforced or post tensioned concrete band beams in short direction of the floor plate
with one way slabs in the long direction of the floor plate;

¢ Reinforced or post tensioned concrete band beams in long direction of the floor plate
with one way slabs in the short direction of the floor plate;

e Steel framed floor plate (composite and non-composite depending on decking profile)
with concrete slab formed on self-supporting on metal decking.

The suspended floorplates have currently been designed to be post-tensioned floorplates
consisting of post-tensioned concrete band beams in one direction with one way post-
tensioned concrete slabs spanning in the other direction. This floorplate structural system was
chosen due to the cost efficiency and ease of construction of a post-tensioned band beam
and one way slab system.

The floor plates will be designed to allow for future penetrations to maintain the future flexibility
of the structure in accordance with Health Infrastructure Design Guidance Note 1 — Structural
Design Criteria Guidelines.

Movement joints will be required where the new and existing facilities interconnect and these
will need to allow for earthquake and wind loading movements

4.14

4.15

4.16

Non-Structural Screed
4.14.1 Ground Level Floorplate

It is proposed that no allowance for a non-structural screed be provided on the
Ground Level floorplate given that for any new wet areas the structural slab will have
to be demolished to allow for the installation of new hydraulic services and when the
slab is re-constructed it can be built with the necessary set-downs.

4.14.2 Suspended Floor Plate

A non-structural zone of 50mm is to be provided on all suspended floor plates
(excluding plant areas) in accordance with the Health Infrastructure Design Guidance
Note 1 — Structural Design Criteria Guidelines. This non-structural screed is to be cast
integrally with the structural slab to avoid having a second concrete pour and finish
with a post applied screed, resulting in program and cost benefits for the project. To
accommodate the integral non-structural zone the top cover to all reinforcing and post
tensioning will be set at 70mm to ensure that in locations were the non-structural zone
is removed 20mm cover (code minimum) is maintained. To allow the removal of the
integral non-structural zone in the future saw cutting at close centres will be required
to ensure that removal of the zone does not extend past the 50mm allowed zone;

Lifts and Stairs

Internal stair shafts and lift shafts will be constructed from either precast or in-situ reinforced
concrete walls, expected to be approximately 200mm to 250mm thick.

All stairs will be constructed from reinforced concrete with the construction methodology to be
either cast in-situ, stairmaster (or similar light gauge steel form system) or precast.

Roof Structure

Current planning allows for concrete slabs to be provided at roof level of all clinical areas of
new buildings with the roof structure over the concrete slabs to be a lightweight steel roof fixed
off the concrete slab with the steel roof cladding providing water tightness.

As part of the review of potential cost savings for the project during the design phase, it was
proposed that the concrete roof slab with lightweight steel roof over would be replaced with a
lightweight steel roof only for the northern wing of the proposed new building only. The option
were assessed and reviewed by key members of the project team (i.e. project manager, cost
consultant, etc.) and it was determined that the project would proceed with the option to have
a lightweight steel roof only (without concrete roof slab) for the northern wing of the building.
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4.17

4.18

All other roof structures such as plantrooms (or similar) will be portal type steel framed
structures supported off the concrete slab below and clad with lightweight cladding.

Green Star

Structural influence on Green Star targets for a building of this nature is limited to the following
criteria:

e Mat-5 Concrete;
e Mat-6 Steel.

The points targeted for these items should be those which have nil or negligible impact on the
project structural cost. Outlined below are the points that we would recommend be targeted
for the project with nil or minimal cost impact on the project.

4.17.1 Mat-5 Concrete

Given the location of the project and size of local concrete suppliers it is expected that
the existing local concrete plants would not have the bin and silo arrangement
required to readily accommodate the use of supplementary materials for the binder
and replacement recycled products for the concrete aggregates. On this basis we
would recommend that only 1 Green Star point be targeted for the Mat-5 Concrete
credit, with one point for aggregate replacement.

4.17.2 Mat-6 Steel

For a building of this nature we would recommend that 1 Green Star point be targeted
for the Mat-6 Steel credit by requiring the following of the reinforcing used in the
project;

e At least 95% of reinforcing is sourced from a responsible steel maker;

o At least 95% of all reinforcing bar and mesh meets or exceeds 500MPa
strength grade, and at least 60% of all reinforcing steel is produced using
energy-reducing processes in its manufacture.

Links between New and Existing Structures

Connections will be required between the new and existing structures. These links will be
designed to be either connected to the new building structure or free standing subject to
development of the planning for these links, with either arrangements the link structures will
be independent of the existing building structure to ensure that there is no modification to the
existing structural loading and arrangement. As the link will be independent of the existing
building a movement joint will be provided at the junction between the new link structure and
the existing building structure. The movement joint will be detailed to accommodate all building
movements, i.e. wind and earthquake loading, for both serviceability and ultimate limit state
loading conditions.

4.19

The location of the link connection to the existing structure will need to avoid existing
steel/concrete columns supporting the existing roof structure to ensure that modification works
to the existing building structure can be avoided with the works to the existing building limited
to the creation of an opening to allow for the link between the buildings.

Future Expansion

Structurally it is preferred that allowances for future expansion be made for horizontally. Vertical
expansion over existing structures can cause disruptions to the operating facilities below.

To maximise site utilisation, it is preferable that the new building be constructed to maximum
height in this first phase of development to avoid the need for vertical expansion of additional
floor space over an operating clinical area. Where this is not possible and vertical expansion
is required, special provisions will be required in the design and construction of the initial
structure to minimise the impact on the existing facilities during the construction of subsequent
phases. In the design phase of the proposed new building, allowances have been made in the
structure to allow for a maximum 3 storey building to accommodate potential future expansion
in the northern wing of the new building.
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5 Key Delivery, Staging and Procurement Issues 5.2 Staging and Constructability Issues

5.1 Interface Issues with Existing Structure Key structural staging issues are as follows:

The development of the relationship between the new and existing structures will need
to ensure that construction activities can be effectively undertaken without cost or
program penalty while ensuring that the existing hospital continues to function without
impact to services. Key structural items for consideration are as follows:

e Provision of sufficient separation between new and existing structures to
ensure that noise and vibration generated by the construction works is
controlled to an acceptable level within the existing hospital areas;

e Arrangement of new works or phasing of works must ensure that
unencumbered ambulance access to the hospital is maintained at all stages
of works;

e Development of layout for new works ensuring that materials handling and
staging areas can be readily provided adjacent to the works area in a location
that is removed from the existing hospital operations to allow the contractor to
operate independently of the existing hospital. This layout also needs to
consider material handling requirements ensuring that the number of cranes
and alimak is minimized without impacting on construction efficiencies.

All new structures will be designed to be supported independently of existing
structures ensuring that all new works are compliant with current code and legislative
requirements which avoids the potential need to provide upgrading to existing
structures that do not comply with current code requirements to achieve building
certification.

Movement joints will be provided between all existing and new structural interfaces
with these joints designed to ensure that all required strength is maintained under
ultimate loading conditions (movement in rare and major structural loading events,
i.e. earthquake) and that the joint and surrounding non-structural elements remain
serviceable during serviceability events (movement that is expected to occur on
numerous occasions throughout the building life, i.e. 25 year return period wind
loading), these movements will be clearly nominated on the structural drawings to
ensure that all members of the design team are able to incorporate into their relevant
design elements.

Ensuring that packages of works can be completed within single mobilisations and as
one construction activity. These works should be planned to ensure that they can be
undertaken essentially as single construction activity moving between stages of works
to avoid multiple site mobilisations which will minimise project cost and program;
Provision of sufficient clearance between new and existing works to allow efficient
construction — New free standing buildings can be built abutting existing structures with
a project cost and program, given the Master Plan demonstrates sufficient site areas
for future phases of development project cost and program efficiencies will be achieved
via the provision of adequate separation between new and existing buildings to allow
for suitable site access, hoardings, scaffolding and construction circulation;

Provision of suitable site access and site staging areas — To allow for efficient
construction of main works suitable access and site staging areas should be provided
via a combination of consideration of these requirements during development of
building layout for this phase of development and implementation of appropriate
enabling works to provide clear site access and staging areas once main works
commence;

Extension of the lift shafts will require temporary decommissioning of the lift and the
installation of a temporary work platform to allow for demolition of the existing concrete
roof to the lift shafts.

Extensions of existing stair walls will require the stairwells to be temporarily closed off
to allow for construction access to form and pour the new walls
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Staging and Early/Enabling Works

From a structural perspective, enabling works for the site to allow for main construction works for the
proposed new building and ensuring operation of the hospital is not impacted by construction works
will include:

¢ Relocation of existing ambulance access to ED — This will involve construction of an interim
ambulance access ramp to ED to allow for construction works for the proposed new building.
The interim ED drop off ramp will consist of steel beams and concrete bondek slabs to form a
composite steel structural system. This will be supported by steel columns on piles that are
founded in bedrock to ensure that settlements of the interim ED drop off ramp are not
excessive. Additionally, modifications to the existing ED building will be required to allow for
an appropriate entrance into the existing ED building from the interim ramp. The extent of
details of the modifications will be confirmed upon receipt of architectural details and site
confirmation of the existing structure within the existing building to be conducted in the
detailed design phase of the project;

¢ Partial demolition of the existing CID building — This will involve partial demolition of the existing
CID building and strengthening works to the existing structure required to allow for
construction works for the proposed new building. Certain parts of the existing structure will
need to be strengthened to ensure that the stability of the existing structure is not adversely
affected. Additionally, due to the partial demolition of the existing CID building, the floor usage
of the existing CID building will need to be adjusted. As a result, the existing structure will need
to be strengthened due to increased floor loadings on the existing structure. The strengthening
works will include additional steel beams, additional steel bracing, additional wall bracing,
additional steel columns and additional pad footings to ensure that the stability of the existing
structure is not adversely affected;

e Adjustment to ED ambulance drop off bay to allow partial demolition of this area — Partial
demolition of the existing structure in this area is required to allow for the construction of the
proposed new building. As a result, this will require certain parts of the existing concrete slab
structure to be strengthened with the used of structural steel beams and bracing. Additional
concrete slabs with structural steelwork will also be required in certain areas to ensure that the
adjustments to the ED ambulance drop off bay meet the architectural intent.
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Connections
between new and
existing structures

All new structures will be designed to be self-supporting
to ensure that there is no reliance on existing buildings
for structural capacity and the new construction does
not modify the existing building structures. Movement
joints at these interfaces will be design to allow existing
and new buildings to act independently

Low

Low

7 Risk Assessment
The key risks in relation to structure for the redevelopment are identified in the table below:
Risk Rating
with Risk
Strategy
Risk Risk Strategy Implemented Risk Value
Variability in | Detailed geotechnical investigation of works area to be | Low High if adverse
ground conditions | undertaken in initial phases of the project to ensure geotechnical
for foundations detailed understanding of the subsoil conditions is in conditions are not
place identified prior to
works on  site
commencing
Ground Detailed ground contamination investigation of works | Low High if adverse
Contamination area to be undertaken in initial phases of the project to ground

the
contamination conditions is in place. Areas below

ensure detailed understanding of subsoil

existing buildings are also of risk as they are typically

contamination
conditions are not
identified prior to

Clearance To accommodate an efficient construction of the new | Low — Subjectto | Nil  subject to
between existing | buildings, sufficient clearances between the new and | planning appropriate
structure and new | existing buildings should be provided to accommodate | providing allowance in
structure for | hoardings, scaffolding sufficient zones for access and | sufficient planning
construction loading of material around the building. This can be | clearance

reduced to nil, however there are construction and | between  new

program costs associated with this and should be | and existing

avoided if planning can accommodate. structures
Ongoing Possible higher levels of ongoing maintenance for | Low To be developed as

maintenance

structures that are re-used with aging infrastructure in
areas of refurbishment.

extent of
refurbishment
areas is developed

HI Standards of

Existing structures that are re-used may not satisfy

Low - Subject to

Nil  subject to

existing structures | current HI standards for a modern hospital facility. In | Appropriate flexibility in
particular the vibration sensitivity of the floor structures | Planning planning to
of the current ward building. Planning will need to accommodate
ensure that appropriate uses are allocated to existing capacity of existing
building stock that is to be re-used that is compatible building stock
with the performance characteristics of these buildings
which will be assessed in detail as the planning of the
refurbishment planning progresses.
Disruption to | A detailed staging plan will need to be developed with | Low High if a detailed
existing  hospital | the hospital to allow for all access and egress during staging plan is not
services  during | temporary decommission of the lift and closing of produced and

construction of lift
shaft and stair wall
extensions.

stairwells.

implemented

on-grade structures with some level of filling and these works on  site

areas must be included in the investigation works commencing
Construction Excavation adjacent to existing facilities can cause | Low — Subjectto | Nil  subject to
vibration vibrations that may impact on the existing building | planning appropriate
impacting existing | structure and hospital operations. A combination of | providing clearance
hospital sufficient clearance between the new works and the | sufficient allowance in

existing structures and appropriate excavation | clearance planning

techniques will be required to limit the vibration | between new

response within the existing buildings to an acceptable | and existing

level. The minimum spacing and excavation techniques | structures

will need to be developed with the geotechnical

engineer once their site investigation works commence.
Structural Increasing level of investigation of existing structures | Low Moderate to high if
condition of | will be undertaken to determine suitability of areas adverse structural
existing buildings | proposed for re-use/connection as concepts and conditions are not
intended for re- | planning develop. identified prior to
use/refurbishment. commencement of

works on site

Hazardous Once areas of existing buildings to be re-| Low Moderate to high if
materials  within | used/refurbished is confirmed a detailed hazardous the elements are

existing buildings

materials assessment of these areas will be undertaken
by a specialist sub-contractor. The hospital has a
current hazard register and through the re validation of
this register via further assessment these items should
be able to be identified and appropriate strategies put
in place for removal and disposal of this material

identified after
construction works
commence
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DESIGN GUIDANCE NOTE No. 1
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STRUCTURAL DESIGN CRITERIA GUIDELINES

The purpose of this Design Guidance Note is to record and communicate the main guidelines developed from a
Health Infrastructure (HI) structural design criteria workshop.

The intended audience for this Design Guidance Note is HI engaged structural engineering consultants with a
view to standardising the structural design criteria across HI projects.

This Design Guidance Note is intended as a guideline only and it is considered that project specific
circumstances will require these principles to be reviewed by each project team to confirm appropriateness.

BACKGROUND

On Tuesday 18 April 2012, HI convened a structural design criteria workshop with the view of standardising
structural design criteria arising from the ‘Systemised Design Brief. The workshop was facilitated in response to
both queries from HI structural engineering consultants regarding design criteria and also due to awareness by
HI that different project teams were adopting different design criteria in the similar circumstances, in particular
with regard to vibration and provisioning for future use.

The workshop was attended by selected Structural Engineering Consultants engaged on current HI projects, the
representatives of the HI ERG and a HI PD representative.

STRUCTURAL DESIGN CRITERIA GUIDELINES

The workshop outcomes resulted in the recommendation of the following guidelines for structural design criteria:

1. Preference for a standard 8.4 x 8.4m design grid.
2. Sacrificial Cover for future provisioning of wet areas.

Preference is for an additional 40mm integral, unreinforced sacrificial cover above the minimum 20mm
cover.

It was viewed that if design was not progressed sufficiently at time of construction to allow set out of wet
areas, then preference was to install oversized set-downs in approximate wet areas locations in lieu of
installing a future topping screed. Reasoning for this;

e 40-50mm topping screed — concerns with bonding / drummyness. 75mm considered minimum.
e Topping screed to whole slab will be on fit out critical path rather than local cutting out that can
occur concurrently with fit out.

It was agreed that a sample should be carried out to assess the noise impacts of the removal of the
topping — this would best occur on a current project.

3. Design criterion.

o Deflection limitation to be in accordance with relevant Australian Standards, ie AS 3600, and
total long term deflection of Span/250 or 25mm whichever is more onerous.

e Design to consider two design criterion to ensure that ultimate strength, minimum strength and
crack control requirements are met for all initial and future arrangements. The two design
criterion to be considered are:

o Structural Design Criteria 1 — Vibration Design - Integral 40mm sacrificial zone
considered as structural in analysis.

DESIGN GUIDANCE NOTE No. 1
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Page 2 of 7

o Structural Design Criteria 2 — Limit State and Serviceability design (Strength &
deflection) - 40mm sacrificial zone considered as non-structural, i.e. as a superimposed
dead load.

Refer to Attachment A — Structural Design Criteria for details.

e Loading — Specific loading areas to be assessed on a case-by-case basis to meet the relevant
standards. As a guideline for future flexibility:
o Superimposed Dead Load (SDL) — To make allowance for partitions, ceilings, services
etc and any non-structural screed zones. Refer to Attachment A for details. Live Load
(LL) - Generally 3kPa (minimum) unless there are specific loading code requirements.
e  Structural Vibration
o Self-weight — Full self-weight applied in vibration analysis.
o Vibration excitation sources to be considered are continuous or intermittent-sources of
vibration such as footfall or vibration from non-isolated plant.
o Response Factor (RF):
= At the commencement of structural design, the proposed structural design
criteria is to be submitted to HI for review in the format of Attachment B.
= RF of 1.0 to areas (including immediate floor above) for theatres, imaging and
other sensitive areas. Consideration should be also given to podium levels or
other that may be considered to require a higher degree of future flexibility.
* RF of 2.0 generally for clinical and common areas.
= Plant areas, basements and other back of house areas not likely to be subject
to future flexibility to comply with 1ISO 10137 2007 (Basis for design of
structures).
= Steel serviceability posts should not be introduced to meet RF design criteria
without express approval as can limit future use.

4. Typical penetration arrangement adjacent to columns and zone for future penetrations.

Various arrangements were reviewed and concerns with punching shear when penetrations located on
two sides of columns. The following typical arrangement is preferred (on one side of column only for
internal columns). It is noted that this preference will also be a determining factor in the specification of
band width and separation in a post tensioned banded slab design.

Refer Attachment C - Sketch Typical Peno.

5. Two way slabs (drop panels) Vs 1 way slabs (banded).

e To be determined on a project by project basis considering floor to floor heights and services
coordination constraints

¢ Floor to floor heights of less than 4.2m likely to require drop panels and acknowledged that with
4.2m floor to floor min that banded slabs generally provide sufficient ceiling zone for services
coordination.

e Acknowledged that market preference from a formwork perspective is for banded slabs due to
programme and cost benefit.

o Designs for banded slabs to always allow for option of conventional formwork if design based
on proprietary systems ie Ultra Shell band beams or Bondek/KingFlor to slab soffits etc.

e To accommodate typical penetration arrangement above, band beams should not be
documented less that 2200 wide. (This would not necessarily apply where the band beam runs
parallel to the 600 dimension of the penetration. In this case Band beam design to be of
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Attachment A - Structural Design Criteria

sufficient width to accommodate the future penetration requirements). This will need to be

assessed on a case by case basis.
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Criteria Guide Adopted ‘
Damping 3.0-3.5%

Walking Pace Frequency (rooms / corridors) 2.1-2.5Hz

Walking Pace Frequency (Theatres /imaging) 2.1-2.5Hz

Sacrificial topping included Yes

Adopted RF to project
- Theatres / imaging

- IPU levels

- Emergency

- Podium Levels

- Other

Attachment C - Sketch Typical Peno
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8 Any variation {0 the structure, a5 described in the documents, shall be via a writen request, 5 Subgrade: 7. All exposed formed edges shall hiave 20mm x 20mm limber fllels or chamfers added 1o formed or shaft adhesion, the use of a roughening tool is recommended. first and work progressivaly outwards on each side of structural thicker than 180 placed under the nut and the bolt head to completely caver the sot. Unless noted otflervise, the washer shal
d g 3 y cant odgos, unloss noted on the architoctural drewings, 10 Some groundwater seepage into pies can be expected. Water should be pumped from the pies elements (atternating) Tendon positions shall be marked on siab 9 v et shown Bars to be N20 unless ot fhenwise o oo o e o conisining the slal
oped 0 the aruhiet,ond ok olated {0 thevarietln sal ok proceed prior o he recipt a Natural subgrades shall be proof-olled with a roller of 80 kN minimum static. v oo - 5 After tightening bolts shall project beyond the nut a minimum of 1 full thread.
o wrtlen appro weight, (minimum of10. passes). unless othewise stated in the site a AUl arip grooves required as nated on the architectural drawings shall be immediately pr be sed it depth of water soffts by the se of embedded plastic buttons at grid and mid- 10 Aotrevitions used for riforcemant 2 i it g it g i (SP) g E48XXX slectrades in
g Ay changes 1o e structuraldravi o geatechnical repar, to detect soft or loose areas. Such areas should be constructed with reinforcement adjusted to ensure corect minimur cover is maintained exceeds 1000mm. o grid locations; propesed arrangement to be submitted for Bt Butom 075 o be in accords Specil pupose ingE oo 1
’ ; act05s the. drip groove. Refer (o concrete notes for cover reuirements. 1 Obstructions may be expectad when diiling through existing fl approval b . Jualfied personnel. Testing of welds to
changes 12 e buing sarvies,archactural desig or dtaAing il be clarged a the treated in accordance with the geotechnical engineer'srecommendation. I O e e e caried oul by Qualied (6sles I accoraance wih AS 2214 and 1165 o1 (he crawigs.
applicable hourly ra b. Al proof rolling should be completed in the presence of an experienced 1. Concrete str ‘.iem 50 MPa. S 7 Minimum fillet welds to be 6mm continuous fillet. All butt welds to be full pene\rancn with non-destructive
o Sl St cauo e enoner oprovd adiocnompor) wors, i geciechricalsronsr or etechcian, Where acf o heag zones e leoncree B oo sou N " ¢ tesing'n
construction Seauencing tempoary gon identified they should be excavated down to a sound base and replaced with L iy Fendor . 12 accuracy or alhierwise 6. Slressing equipmen! calibralion records, including jack and gauge numbers. e & The mmng refers 10 bolting procedures:
Charges wil apy enginesred fill a8 described below. 1 All works to be in accordance with AS 3600, AS 3810 and the specification. of the gecteshnica report. Tender to nominate uni rates for il pile lengths from shall be forwarded to the engincer prior to strossing oporations commencing. £ 5678 » Commence s (or o Bk o), Gra .10 AS 111, ten s
11 The engineer wm provide periodic site attendance to confirm the design intent shown on the c. Where fil is placed agains| slopes, such as Lhe backiilling of lemporary 2 mensions on the documents indicate the depth first, width second. Normal downturn beam depth includes, estimaled values. . y ; ’ . 7 Gables shal be positioned and secured in accordance with the design 9 cmvm lion using a slandarduwrer
drawings is being carried out on site (excluding floor plates). batters associated with the realignment of the stormwater system, benches. slab thickness. Upstand beam depth includes slab de 15. On completion of piling, & drawing prepared by a registered surveyor shall be prepared giving documents produced by the specialist sub-contractor and profiled to a vertical h b 5.8/S - High strength bolts (or m ctural bolts), Grade 8.8 to AS 1252, tightaned to snug tight
12 Itis the contractors responsibility to carry wl @ pre-pour inspection of reinforcement anﬂ should be formed in the batter slopes. This will allow the fill to be 3 Dimensions for all wu:veie elemenls dn not include thickness of applied finishes. the position of the piles relative to their nominated position and the level of the top of the piles. tolerance of plus or minus 4mm. Cables shall be supported on suitable chairs mmm Uaing a standard wrench.
e ot oo e cted 26 dectribed below In Enginasred Fil. 4 Refer (o drawings for The araing snall b fonarded 10 the ngnger for approval before any furthr work assaciated at 1000mm maximum centres along the full length to prevent the cabie from 1" Atleast 95% of ol reinforcing bar and mesh mets or exceeds 500 Mistrength N SBITF ~ High Srength bots for ertural bots), Grade B.8 1o AS 1252, ully tensioned 10 AS
he engineers inspection. Recliltoalion work reauifed o b6 carried oul by the engineer Feihors d Unless otherwise specified the subgrade below base courses for slabs shall 5. Construction joints, where not mmca(ed on the drawings, shall be approved by the engineer. With the plles commences. being displaced laterally or vertically during concreting. grade, and at least 60% of all reinforcing bar and mesh is produced using energy-reducing 4100, designed as a friction type joir g
ire confactors works are defeci wilbe rarged a he appdcatl houty e, be sultable density material compacted to 100% std as delermined by test 3 Remove allformucrk, o engineer's approval, rior (o (e construction of masonry ab 16 Iraclor shall ber \he design of any work associaled wilh 8 The specialist contractor shall ensiire that experienced workers shall be on site d 8.8ITB - High strength bolts (or structural bolts), Grade 8.8 to AS 1252, fully tensioned to AS
13 Full services design inchuding fully dimensioned shop drawings showing al se 1289.5.1.1 or 70% minimum index for cohesionless solls. 7. Conarete shall conform to the munwmg umm noted otherwise: ¥‘: e PES:’:; s the above tolerances. ensuring the proper treatment of post tensioning ducts during all relevant 12. Alleast 95% of all reinforcing steel meels or exceeds 500 MPa sirenglh grade. and al least 4100, designed o bearing type joint
penetrations or holes is required prior to pouring concrete. Any request for appr(wal 10 core 6. Sun base: Unless olherwise specified a ement : Type SL tu s shall include the following: crete pours. 15%(by mass) of all reinforcing stel is assembled using off site optimal fabrication e
P il bo charges st the spplicable houry rate “Base shall be approved well graded slag aggregate or crushed rock o ied con N 9 Ducts shallbe rigid enough to withstand treatment during concreting and shall techniques detaed in Table 2 (Mat.6 Stee), Green Buikiing Gounci of Ausiralia) 9. Conlact surfaces in connections incorporaling TF" bolls shall be lefl unpainied unless noled olherviise.
14 All Precast elements are to be designed and detailed by the precast supplier. (maximum size of 40mm)spread and compacted to 98% mod as determined c. Concrete aggregales AS 2758.1 a esign checking by the engineer be securely taped at joints to ensure slurry does not enter the ducts. . Bolts in “TF* and TB' connections shall be tightened using the part-turn method or load indicating
d ‘Siump: 80mm b Assessment by Hle eﬂg'neef of 2ny rectification proposals. 10. Duct profilcs shall take precedence over any reinforcement or conduit within washers. A hardened washer is to be placed under the nut or bolt head, whichever is to be rotated.
16 Al dimensions are expressed in milimetres Al re expressed in metres by test AS 1289.5.2.1 or 0% minimum density index for cohesionless solls
16, No contract work is the relevant e Maximum aggregate size: 20mm c. Design of any recti theconrete. Any interference with reinforcement positioning shall be brought to Bolts that have been fully tensioned shall not be re-
authortios I Masmum dying sinage sl (0AS 1012 Prt 1) ess tan 050 mirotvanat $3 das. d Inspection by meewmeer o "y recifcation works the attention of the engineer for review during placing operations. | , 10 Shop drawings are 1o be subitted for approval a minimum of 3 weeks prior o fabrication
17 Drawing status noted on the drawings must be 'FOR CONSTRUCTION: before being used for 9 Strength Grades: $32, $40 or §50 as shown on the drawings e. Costs for any work associated with these activities shall be payable 1. Top reinforcement shall not be laid until after tendons have been pi [ = [ = 11 No steelvwork shall be fabricaled unlil final approval of the shop delail drawings has been received by
bt heri Sand biinding layer N Al concrete st bo property cured using an approved method withn 2 hom o iihing, Curlng shell be by the contrastor to the engineer at current hourly rates. 12, Tl anchorage inforcament delais shown on tho dravings as o ricd the bulldsr and al eviw comments on the vorkshop dravings have been rsslved 1o he anginesr's
i i g purposes only and the final anchorage reinforcement details shall be the salisfax
1 Ig;:gg;“g‘g:wﬁ: “‘zgs“ﬂ‘n"“"v’;:ﬂ fatod {pangs. cleals. openings. elc. necessary for he continvous gﬂ;ﬁ;;ﬁ one of the folouing '::}:?:: il water 1. The piling conlraclor is (o design the pie reinforcement such (hal the ullimale the Distribution 12 Al plates 10 be 10mm thick unless noted otherwi
1o, T e e o oo the completion of the works, whether 2 G2 rtninss s covt e et continuously wel tonsion force nominatcd on the relevant schodulc is fully developed at the hoad of shall not displace post fensioning ducts from achieving the required drape. 13 Al axal member cmnecﬂans (compression or lensm) shal be capable of transferring a force equal
\own on the draings or not b Caating with & curing compon i the pile cap in which it is protruding. 13 Pariicular care shall be taken during placement and compaction of concrete, EDGE BEAMS SLABS AT EDGES fothe member capa
20 Alloading applied to rin Loy the ‘ Use of an approved impervious covefing o the whole o the surtace of the especlally around post tensioning anchorage locations. All concrete shal 1 A hollow sections 1o o s i 3 ot e o othris
engineer.vihether shown on the drawings or nol, shall be iable for charging by (he engineer al coourighopen boelon i proven,baS8RG8 of G betwoo 1o Oonerat and e coveing. The Vbrated using Inserilon vibrators. The use of reduced aggregate size, s well a3 1 Cormosion Bt spect
current hourly rates. Submission of ifems for approval must be made a minimum of 7 working 7. Cohesive (Loamey and Clayey) S verng o reman unditurred n e for s duaton o he urng eriod the incluslon of superplasiiciser adcilives in the concrete fo assist placement } | ¢ o j'er to e speciication sed i
days before incorporation inthe work Inderside of footings to be a minimum of 600mm below natural ground 9 f plastic shrinkage of the concrete is abserved due to rapid drying shrinkage o of may be appropriate, b All members in external masonry walls shall be hot dip galvanised in accordance AS 1650
21 Design of all formwork and faisework shall remain the responsibilty of the contractor and level. D e B o ne It 4. Care shall be taken to ensure all grout tubes and cable ducts are not damaged ith MU Goatng of 600 grams per squars mlre i
shallcomply with the relevant Australian Standards. b. Excavate to firm ground and maintain the excavation in a dry condition rough screed, while the concrete is stil wet (Masterkure 111CF-Confilm by Master Builders o _ during concreting, . Bolls, """S Ia"ﬂ wiashers Lo be hol dip galvanised Lo manufaclurer's specificalions.
22 Finish to formed and unformed surfaces shall be described by the architect and in jove any soft ground as directed by the gectechnical engineer. approved equivalent) : . 1. Concrete cylinder compressive strength values taken during placement of d Etoror,fully exp0se pin conniectn componerts o ba hot dp gatvanised with  mininum
accordancewith AS 3610, c Whero v xcaialon in ot greund s requre, fing o e conect el 10. Ty cast in slemants, such as canduits and piping, not indicated on the structural drawings, are to be 1 All materials and workmansnip to be in accordance with AS 3700, AS4455 and AS4T73. concrete shall be provided to the engineer before stressing of the strands s coatingof 600 grams per scuare melre. N N
23, The use of proprietary products shall be in strict accordance vith manufacture . ol bowinconarmieol o= 15 WPa. oved by the angineer. Whera pipes and conduis are cast in s1sbs and wals, ihese are to be placed in 2 iimum dursbily classifcation of butin componentsto be K3 uless ofed therwis 10 AS commences Corcrte tes e shal berapresentalt of the revters SLABS AT BEAMS INTERNAL BEAMS e In i o e Specio i, stoabork 1 contact i ha roan s 10 o castod wih
recommendetions and instrucions ard s subjec o enpieer's perovel her vlovant. inding of 50mm concrete (7o = a) 10 be placed in footin i i
a  § T Sl S o= S Kt s oy s don e et n e s of fcinen Whes e ol ot B s o rs oot o 16, T SaRenac syt o 0 o ost o s shs e T e s o s0mm s
D,ﬁme %em ‘Where varied by the. sm,mnm andior mmg The ‘applicable Standards geotechnical e,,gmee, remnforcement is o be 50mm. . noled olherwise, measured [rom .,,,m face of block o determined by the post tensioning sub-contractor, taking into account the loads wrapped in SL41 galvanised mesh with 1N12 4 carners of the mesh,
shl b nerfetenced Slandarcs currnt al commancenent o conslrcton These Slandards 8 Nor-Coness (Sond) & . Formwork for all external corners of exposed concrele shall incorporale a 20 by 20 filel, unless noled 4 Stngins of bricks, dlass of books, type of mortar i e Joint spacng shalbe as that are 1o be transferred Lo the formwiork system. The formwork designer and Lap mesh 150mm minimum. Lap N12 bars 400mm minkm
fo s projct vl Standards. Corwacton ander ootings and slabs to be measured using a penetrometer Ohenvise, o s shal bo sl o umf 25 or shall submit o postarsonng u-coriroor s cooramie 0 cur h oot s 9 All'sealedt hollow sections to be galvanised shal have vent holes as per manufacturer's
jcabie Standards the in accordance with AS 1289.F3.2 or AS 1289 F3 3. Compaction under 12 h and clear cover to the reinforcement, including fitments Ihe i bforeconaiuchon commences. SXp0ied moSIUrG Gpaneion characiec \ales i d cementit
Tender period and any querles relating mT‘e appropriate Standard shall be raised wn'l:g footings and slabs ta be 10 blows per 300mm measured from 150mm to shall be as follows: 9 for the bricks (o be used on the project. 17. Strand extensions determined during stressing shall be forwarded to the 16. ‘éﬁ:'e,“s"if; baf; Vz:les to be m)m strength ious non-shrink grout (Masterflow 870 by Master
Enstruct during this perio 750mm deep. Results to be submitted to the geotechnical engineer. englnear for veview within 24 hours of strassing. No strand shall be cut without 7 ‘Al chemicat fiings {0 existing structure to be formed using Epoon C8 (or squivalent approved
25 Wk ahal be cortiod cutin acoordsnce wit a Werkoover reqirements and the Wor Heath b Penetrameter {esting ot be carried ot as follows: Under pad footings : One the appraval o theenginear. T engineer may direct addiond) siressing of g o ¢ o e o o
and Safety Actand the Work Health and Saf per ten square metres or one per pad. Under strp footings - One per five strands, or other actions, ifthe recorded extensions are acceptable.
2 Siucture nas not beon desgned kb g e of melre lenglh. Under slabs : One per lwenly square melres. ELEMENT EXTERNAL INTERNAL ELEMENT MATERIAL 3“"19)“' Mortar | Mertar|Maxmum 18. Gables shl ot bo ¥imhed wiltout wien approval rom the design engineer. 18. Al chemical anchors Lo existing conorele slruc M'slf:sbm-; diled a prior (o steelviork
the architect and the contractor Gations | C'L:S | spaan Grouting of ducts shal be completed within 48 hours of witten a 10 Connection of lcomore o conerale of masenry wsng chomica anchors through stee plates sl
27, Do not scale from drawings. Grade (MPa) Grade (MPa) pading strand extensions, Written confirmation of satisfactory completion of mxmng o ry using e ol Ly
P—— Gotsshall be forwarded 1 e enomeer the gap between the boit noles in the plate and the boits fully filled with epoxy martar prior o
Bindng and mass ConcreteBlock | 15MPa | M4 [1:05:45 10 g i bot woahers andte
Pl N25 N25 20 Purins and Gits
foone oyt — WAL coLumns FooTns : ot
Footings s65 65 Edama oo e, encersd | Conrto o | 15 wea | wa | rvie |7 Denotes live siressing anchorage external. WALL/COLUMNS FOOTINGS . 250mm o o & Supparing s ves T e sl nad ine
1 Allloadings have been ed d ith AS11 i i (NCC) Ple Caps S65 65 and or p Denot nd anchor under (slab) and up to eaves e Bridging . S purins to
2. The structural components in have been designed for pe—— ™ 0 —— enotes dead end anchorage. — be confinuous acrass roof ridges.
ockwo 15MPa | M3 118 5 Denotes live stressing anchorage with packet c. C ! . ductviork elc, via hook bolls. Bolts
Columns S50 S50 o (pan) 45 O— TYPIGAL REINFORCENENT AREAS pporing services off he bottom flange of partins vill not be permited.
FUNCTION SDL (kPa) L (kPa) - o reimforcament qusnties requred refer o atles. 2 Al stochork tonnoctons not indcated i he documentation t be assumed t be standard cieat and
Stairs 40 540 Denotes tendon profile point, with offset 2 e plat meber Gonnectons i aGzontance Wi the AUSTaion Stel Intfute design Qices or
General 18 30 Relaining walls S0 540 Unreinforced Blockwork concrete ook | 5wra | w3 | 11| s value 3 Dencles areas 1 be ussd when dstermining e connectons
Interna face finished or sheeted reinforeement quanttes for kgim* values only. 22 An steelviork (0
Offices 15 30 Nor-ooceeng - o Denotes live stressing anchor with coupler, 23 Al secondary steelwoll( for support of facade, nternal pﬂmms acoustic pansls, brades ec.are
Lobby ) w0 precas! wall 4 Unreinforoed Blockwork (use swaged end couplers wired securely in " o oniractors ana detal. Contractor to' engineer prior to fabrication.
- . e e s o painted | ConcreteBlock | 15MPa | M3 | 1:1:6 5 place) e racing pacity of the brace
Car parking 025 25 .C. insitu walls S0 540 pain
Roof Concrete 25 %0 Denstes strand properties ~
Load-bearing Brickwork Brick 20 MPa M3 1:1:6 6 14 (no. off tendons) /2s (no. off strands) 12.7 o
Roof Steel 05 025 (strand <) o
ELEMENT EXPOSURE CONDITION § 1 Al timber design, material and construction shal be to AS1720.1 and AS1720.2.
Tollets/Bathrooms/Kitchens 30 20 2 2 10 be minimum stress orade F7 uno. Hardwood to be minimum grade F 14 uno. Submit suppliers
CASTAGAINST FORMS (mm)| _CAST AGAINST FORMS _|GAST AGAINST] Load-bearing masonry shall avs ullbedded et unless ckod aherwise. Al mortr JDInﬁS to cortificate as fo siress grado of Smber members. All imber shall be branded.
Wards 1.8 30 WATERPROOF MEMBRANE |~ GROUND be ﬁmsheﬂ with w 3. External timber shall be either hardwood durability clas: 1o AS1720 2 or impregnated pine grade F7,
Ward Garridors s w0 INTERNAL | EXTERNAL (mm) {mm) s amm. Porbends shal bo "r::lw:;d ol o witon oprovlof o ongnce 4k pressurseald 0 AST604 and reied prio (0 uso: Supplemontary reolmont shall be cppie [ ll cut
Footings 0 | w0 40 75 s Allmasonty supporting or s concrete floors shall be provided with vestioal joints fo s e g o e oot
Strs o e | msonry supporting o susported by pr i gL 4 Al in fimber consiuction shall bo minkmum W16 uress noled and shall o gavanised. Bots shall be
- - piened at the end o hol nomore than 1
oy P 00 Stab on ground 7 For joint ocations in brickwork and blockwork, refer to architectural drawings Joints in straight s i hal be ot loast 2.5 imes i oversize
- . Top 25 w0 continuous walls shall not exceed the values given in Note 4.Joints o be 10mm wide unless Slab profe polns at cigeof band beams bddid Mol dyichrolts
Compactus, 10 75 noted otherwise. oo P o
Bottom 30 7 [ No horizontal or diagonal chasing of walls will be allowed. Maxmum depth of vertical chasing refer to W
Plantroom 25 75 P P prS in core filled blockwork to be 20mm. Chasing of load bearing masonry shall only be permitted points at the Intersection of slab soffit and T4 SEASONED SOFTWOOD..... +5, -Omm
mns where shown on engineering drawings. side XS
3 The design wind ilteria to AS1170.2 are as follows: Vialls ) ) 9 Slabs thal are o support masonry are nal be de-propped for 28 days. [} UNSEASONED SOFTWOOQD. ... >F7+2-3mm
n Life: 50 years. o - o - 10. Do not load y units onto a de-propped
Region: A2 ms 75 1. Load ll masoney pals ono the iabpror o layiag and fishing ead el
Importance Level; 4 12, Do not load pal “cantilevered 'SEASONED HARDWOOD...
Terrain Category: Suspended slabs| 13. Only load-t bsarmg ‘masonry is -\u.calea onthe drawings. Refer to architectural drawings for UNSEASONED HARDWOOD..... +3, -3mm
Regional Wind Speed: extent of masonry elements
Ultimate \u: 48m/s. Top EC [ 14. All masonry is 10 be tied 1o abutting steel or concrete coumns and vinere relevant provide (SEE ALSO CLAUSE 162 IN AS 2082)
Service Vs: 39Mm/s Bottom 0 | s | 40 | head resirains allached (0 underside of slruclure above. For wall lies and hoad reslraints )
The design earthquake criteria to AS1170.4 are as follows: refer to the specification. Ties to be heavy duty galvanised unless noted otherwise. 1 All suspended floors shall be f'c = 40 MPa unless noted otherwise.
Impe vel: 4 15. Grout for core filling, where required, shall have a nominal composition of C1 : §3 : A2 2 All concrete test cylinders shall be site cured under conditions consistent with the concrete 5. Al timber joints and notches are to be 100mm minimum away from loose knots, severe sloping
Probabllty Factor, kp: 1.5 shall have a slump of 230mm plus or minus 30mm and 3 Mamu shiikage sran 1 55 days, measuredh accardance wih AS 1012 part 13, shal b0 650 ‘grain, gum veins or oiher minor defecs.
Hazard Facor, Z: 0.08 1. or pariii are (0 be ‘suspended slabs unlil all propping s removed a compressive sirength of 25 MPa minimum microsirains, 6 Al trusses and rafters shallbe fixed 1o top plate with metal plate connectors.
Site Subsol Class: Ce. and the slab has undortaken its dead load dofloction 16. Walls 10 be full height before grouting cores. 4 To prevent damage to siressing tendons and reinforcement, concrete pump lines shall be adequately 7 Al wallframing 1o be designed by the manufaciurer to AS1720 and AS1684. Manufacturer o
Earthquake Design Category (EDC): Il 14 All concrete. Including siabs on ground, shall be deposited in place using approved methods, in uniform 1. Clean out npenings o be provided at bauam course nal cores restrained and supported on stools or timber blocks independent of the reinforcement. Pump ines shal supply all necessary design certification to the client prior (o erection. All walltie-downs to be
5. Do not place or store building materials on concrete members without the contract layers and shall be compacted using mechanical means such as insertion vibrators. Insertion vibrators 18. Before pl all mortar fins and ot be resirained from lateral movement by tying reinforcement due to be covered during the pour. designed and detailed by the manufacturer in accordance with AS1684.
administrator's approval. shall not be used to move concrete I the forms. A spare vibrator shall be kept on site at ail imes during doppings irough e out cpenings, iy ek b st amel perion by the 5 Slurry used to lubricate the pump lines shall not be used in any structural member. 8 Timber the finished with AS2082, AS1748
concrete pours. engine AS3519 1 approiate, Glossbracing fequke fr tber siucre 1 be proposed
15. All concrete surfaces required to receive additional concrete from subsequent pours shall be suitable 19. RXmur coninuous pour height of rout 1 be 3500, contractor and approved by En 4
jhened by mechanical means 1o remove laitance and other soft material. 20, Backil 1 retaning wal 1o be ree draing oranular malarial unless aineviss roted
T B Rl e e oo ool boron ool & et o oo k)t b ekt [meeneoor
engineer. 22 Retaining wals (olher than cantilever wals) shall not be backfiled until the (ﬂaer) construction
17. Provide 2 layers of full width slip joint material such as Alcar or galvanised strip on top of masonry at the top and bottom has been completed and has attained adequale sirength. Cantilever N N -
Abbreviation Description Feuad o syt o concrl. Theshp o il shll b prary sacura 1l 10 s s walls shall not be backliled unill they have altained adequate sirength. ! Timber roof trusses, anchorages, bracing and lateral stabity 1o truss manufaciurers design and detai
ot dislodged during concreti 23, Ensure free draining backfill and drainage lines to falls (or weep holes) are in place in accordance with AS1720 & AS1684
HORiz HORIZONTAL 18. Penctrations through concrete shall be made using percussion driing. The use of diamond caring for 2. Refer to architectural drawings for location of all joints in masonry. Control joints to be at & 2 Truss design Loads:
VERT penetrations shall not be permitted without witten permission from the engineer. No reinforcement is to be meire cenires maxmum. Dead - 0.2 kPa (roof sheeting)
CENTRAL CENTRALLY PLACED cutin making any penetaton witnout urien appove fom the enginr.The use o ground penetatng 2. Verticalcontol s re to b as doscibed 1 AS 4773.1 o 2 indicated on the rangs. Live -0.25 kPa .
GRS GENTRES means of locating slabs of normal Joints shall intained fo SDL - 100 kg solar panels (refer to arch drawings for locations)
Tor TOP TOP or TOP FACE Ihid(m 2. Vertical control joints shall be 20mm wldeznd be provided with flexble masonry anchars - 225 kg photovoltaic panels (refer to arch drawings for locations)
BorBTM BOTTOM or BOTTOM FACE 19. Requests for approval for any penetration or chasing of concrete shall be submitted ta the engineer on a across me joint, placed in Joints are [0 be - 0.5kpa ceilings
88 TOP & BOTTOM “Request for Penetration’ form and snall describe fully the location and size of the penetration. No roated at approved Jointing LT oot ton-ved pie gt S
N NEAR FACE penetration shall be made without a'Request for Penetration' form being signed by he engineer, a copy of tenelpleced ognl 5 3o Grmeter po backing rod. 3 The approval. Drawings must nominale
FR FAR FACE which must be kept on the person carrying out the work. A register of 'Request for Penetratior forms 27. The following conditions must also be satisfied: SY"“‘ °f S ruseas an n, o commacion and g d‘*ﬁs timber grade and expected long term
INTF INTERNAL FACE must be kept on site for the duration of the works. If coring of the structure is approved by the engineer a. Fire rating de”
EXTF EXTERNAL FACE the oxtractod corcs arc to be logged and kapt on it for the duration of tho wiorks for roview, b Sound insulation “
EF EACH FACE necessary by the engineer. Approval to create penetrations through the structure relates nmy «o s«mc«ura\ c T'USSES shall be precambered an amount equal to dead load "e'“e'm" Maximum total allowable
EW EACH WAY ‘adequacy and does not address other services that may be buried in the concrete. The 28, 10 within 20mm of the deflection is span/300 and L/150 for cantiievers or 15mm whichever is
EQ EQUAL make all necessary enquiries regarding safety for the drillng operator before cummenmng sny drmmg o structure or shelf angies over. 5. The truss manufacturer s to design roof bracing to transfer loads in ﬂ'e plane of the roof to the bracing
NSOP NOT SHOV/N ON PLAN coring., 29 Gaps are to be built to 2 tolerance of -Omm, +3m walls shown on the structural drawings.
NSOE NOT SHOV/N ON ELEVATION 20. Refer to the specification for placement of concrete during periods of extreme heat or cold. 30. Mor\ar s other materil shall not bs Sllowed t fall into caties o remain in control joints. 5. The truss manufacturer is to design and detail all roof tie downs.
uno UNLESS NOTED OTHERWISE 21 If the concrete sirength specified for the floor system is less than 0.75 times that specified 31. in all verlical joinl droppings do
ha TYPICAL for the coumn, the column shall be through the floor with ittt
& e L S B ——— Cesmesmene
PL PLATE 22, Slurry used to lubricate the pump lines shall not be used in any structural member. masonry construction before commencement
sv SIZE VARIES 23 All concrete wals to be 200 thick with 150 kg/m?” of reinforcement typical U.N.O. 33, Where masonry abuts o the underside of any member sloping or homonlal nrowue flexible 1 is to obtain all existir drawings prior to work:
STG STAGGERED perpend fixings at 3 masonry units spacing. Pevpend fixings shall be equival 2 the above mentioned
NS NEAR SIDE nd shall using Ramset head drive pins (ar drawmqs No sne cmr-manm has been umeﬂaken
FIS FAR SIDE approved equivalent) 3 fements whers
Bs BOTH SIDES 3 Fixing of masonry ties to steelwork shal be designed by the contractor and shall have load o vt s smm.al drawings otk 2 ‘geometry and reinforcement is as per
capacity not less than that specified by the manufacturer of the ties. existing structural rawing
bv bﬁg?}:%gg(? 35. In cavity construction, ties Km sk{ns of the masonry shall be rated for the width of the 4, Al exisling reinforcement evpnsed by demoition or lne formation of new penelramons m be epcxy
iy, Spacing oftes shall be deigned by the cantracor orthe vin pressur t whic the painted to prevent corrosion m beyond
E SE‘PﬁT«T,’DHéE: avlly tios shall be hoavy duty, spaced at 600mm x 600mm contros
B om REPTHDE and window openings the. sua\:mg shall be at 300mm
REQD REQL 36. In solid masnnry y Gonstruction, s botwsen contiguous leaves shall be heavy duty spaced at _
A Pt TMENT 400mm x 400mm centres. 1 The cation of exstng snices shall i checked before any excavation tkes ace by Shecking
PP PPOSIT y checki
oFF oPPosT 37. Inhollw bok constucton rou il e ocks (o s s tocks) fconrl s oor or vith i lovant authortesand s
oA SENERAL ARRANGEMENT 2 The exact location of any services v 6 et on the se shall b verfied by the contractor by
o CENERAL ARRY 3. M fings, dnve pins. nalls screus, b, uts and washers inio masony shalbegalvanised hand excavedion beford proceeding with eerthvorks by machinge.
DRG RAWIN 39. Al steeliwork built into or abutting masonry shall be hot dip galvarnised.
NTS NOTTO SCALE 40. Where neediing and propping of openings is required, the builder shall provide al detals to
e o ey o e e lbewstemame
ABR ALTERNATE EAR REVERSED a1, In reinforced masonry all reinforcement s to be continuous, fully lapped and anchored.
MAX MAXIMUM Minimun lapianchorage length o be 40 x bar diameter. Provide continuous harizontal 1 Al light steel framing 1o contraclors design and delail in accordance wilh AS4600. Lighl weight
m‘m ggmwous @ ;jwnw;rrﬂzr:‘:cﬂ" 1;. ‘m M?;‘kmn:(:sn r:;ua?w” 1ot 0 b as ol o ::r;sr\:;v\m x::;a‘ use s?l‘f'J. t::; tested system in accordance with the requirements of the BCA
3 ini i w i x
FFL FINISHED FLOOR LEVEL a 140 Blockork - N12.400 each way, contral s
s STRUCTURAL SLABLEVEL b, 150 Blocoer - N16.00 coch wey, cont
alv. X kwork - N1 way each
& SN se B ORGSO IR0 e oy s [eemousomouTowotes
) UNDER
©) OVER 1 Priorto the commencement of any excavaon o demalon works, the cortractor shalsubita detaed
®) BEYOND excavation and demolition construction wil be
the geotechnical engineer. This document will outline appropriate methods and equ\pmsn( 10 mp
vibrations at agjacent bulldings within acceptable international limits which will be adkised by the
geotechnical engineer
2 The contractor shall provide temporary over head protection during demalion as required by Workcover.
3 Al necessary approvals from auihles and acacent propetyavrers must b abained bofore
commencement of
4 Identiy and verify e ocaton of existing adjacent services and confirm details with the engineer prior to
wation
5 The geotechnical enginee is (o monilor (he excavalion as it proceeds and shall be consulled at al limes
regarding stabilty of rock faces o for the Rock Bolts,
Dowels, Rock Anchors, Concrele Penels, Soldiers, Walers, and Drain Holes.
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PILE CAP SCHEDULE
MARK | LENGTH | WIDTH DEPTH | PILE Dia.

PC1 1200mm | 1200mm | 900mm | 900mm
PC2 | 900mm | 900mm | 900mm | 600mm

PILE NOTES:

1. ALL PILES TO BE 900mm DIAMETER TYPICALLY U N.O.

2. ALL PILES TO BE DESIGNED AND DETAILED BY SPECIALIST PILING CONTRACTOR

IN ACCORDANCE WITH AS2159 AND TO THE DESIGN AND DETAIL OF THE PILING

CONTRACTOR

ALL PILES TO BE SOCKETED AN AVERAGE LENGTH OF 11 METRES INTO MEDIUM

STRENGTH ROCK TO ACHIEVE ALLOWABLE SHAFT ADHESION CAPACITY OF

150kPa AND ALLOWABLE BEARING CAPACITY OF 1500kPa IN ACCORDANCE WITH

DOUGLAS PARTNERS GEOTECHNICAL REPORT.

CONCRETE COVER TO PILES 75mm.

CONCRETE STRENGTH TO BE 50 MPa.

PILES TO BE LOCATED WITHIN 75mm OF POSITION NOMINATED AND BE WITHIN

1:100 FOR OUT OF PLUMB

ALL PILES TO BE INSPECTED BY A QUALIFIED GEOTECHNICAL ENGINEER TO

VERIFY DESIGN BEARING PRESSURES.

ALL PILE BORINGS ARE TO BE INSPECTED TO ENSURE THEY ARE CLEANED AND

FREE OF LOOSE MATERIAL AND WATER PRIOR TO POURING CONCRETE, WHICH

SHOULD BE WITH MINIMAL DELAY AND ON THE SAME DAY AS BORING.

THE INSPECTION SHOULD ENSURE ADEQUATE ROUGHNESS IS ACHIEVED IN THE

PILE SHAFT TO GUARANTEE SHAFT ADHESION, THE USE OF A ROUGHENING

N TOOL IS RECOMMENDED.

. SOME GROUNDWATER SEEPAGE INTO PILES CAN BE EXPECTED. WATER

- 4® SHOULD BE PUMPED FROM THE PILES IMMEDIATELY PRIOR TO POURING

CONCRETE, TREMIE METHODS SHOULD BE USED FOR ALL PILES

11. OBSTRUCTIONS MAY BE EXPECTED WHEN DRILLING THROUGH EXISTING FILL.

12. INFORMATION RELATING TO GROUND CONDITIONS HAS BEEN BASED ON
DOUGLAS PARTNERS GEOTECHNICAL REPORT DATED OCTOBER 2016 (PROJECT
NO. 89199)

. THE CONTRACTOR SHALL SATISFY THEMSELVES TO THE CORRECTNESS, OR
OTHERWISE, OF THE ESTIMATED TOP OF ROCK LEVEL GIVEN IN THIS SCHEDULE.
THE CONTRACTOR SHALL MAKE ALL ALLOWANCES NECESSARY TO COVER FOR
VARIANCE BETWEEN ESTIMATED ROCK LEVEL AND ACTUAL ROCK LEVEL. NO
TIME OR COST VARIATION WILL BE GIVEN SHOULD THERE EXIST A DIFFERENCE
BETWEEN ACTUAL ROCK LEVEL AND ESTIMATED ROCK LEVEL.

. ALL PILES MUST BE CAPABLE OF CARRYING THE LOADS NOMINATED AND IN
ADDITION A MINIMUM LATERAL LOAD EQUIVALENT TO 2.5% OF VERTICAL LOAD

«
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@ N

©

Q,
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w

=

. ALL PILES TO BE FOUNDED ON SANDSTONE ROCK WITH A MINIMUM ALLOWABLE
BEARING CAPACITY OF 1500kPa AND MINIMUM ALLOWABLE SHAFT ADHESION
CAPACITY OF 150kPa. TYPICALLY U.N.O.

. ALL PILES TO HAVE A SOCKET LENGTH OF 2 x PILE DIAMETER MINIMUM INTO
NOMINATED BEARING STRATUM.
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TYPE A TYPEB TYPEC TYPED

| REFER TO COLUMN SCHEDULE FOR COLUMN SIZE AND REINFORCEMENT

TYPICAL SECONDARY TIES COL | BAR | STARTER BAR
OPTION 1 OPTION 2 TYPE | SIZE | LAP LENGTH
- 1 N16 650
%oo;){n 2 N20 850
St < ) 3 N24 1000
“ 5/ 4 N28 1250
STy | T oerTony s | 1500

COG LENGTH DEFINED BY AS3600

SECONDARY COLUMN TIES TO ALTERNATE HORIZONTALLY AND VERTICALLY

OPTION 1 COLUMN TIE ARRANGEMENT
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80 COVER

STARTER BAR
LAP LENGTH

BAR SIZE AND NUMBER OF J

BARS TO MATCH COLUMN
REINFORCEMENT

NOTE:
COGS FOR TERMINATING COLUMN REINFORCEMENT
CAN BE OMITTED WHERE X >=Lsyt

SPLICE DETAIL TYPE 5
TYPICAL TERMINATING COLUMN DETAIL

I\
\r

OFFSET 1 BAR
DIAMETER TYPICAL

STARTER BAR
LAP LENGTH

/ CRANK 1IN 6 MAX

o
=

| so9

50

CJ.

LIGHTLY SCABLLE C.J.
TO REMOVE LAITENCE TYPICAL

COLUMNABOVE ————|

FLOOR PLATE CONCRETE

1500 MIN.TYP

/ FLOOR SLAB

BEAM SOFFIT

COLUMN SELOW /

HATCH INDICATES COLUMN
MUSHROOM CONCRETE
REFER TO TABLE BELOW

TIES TO MATCH COLUMN j

THROUGH FLOOR/COLUMN
ZONE TYPICAL

ADDITIONAL 3 SETS OF TIES
AT 50 c/c PLACED CENTRALLY

ON BOTTOM OF CRANK

SPLICE DETAIL TYPE 2
TYPICAL CONTINUOUS COLUMN DETAIL

BAR SIZE AND NUMBER

|~ OF BARS TO MATCH
o COLUMN REINFORCEMENT
Fe |l
| Z
£ g
%o
3
53 3
cJ.
LIGHTLY SCABBLE C.J. J
TO REMOVE LAITENCE cos
TYPICAL

SPLICE DETAIL TYPE 1
TYPICAL COLUMNS STARTER DETAIL
SLAB/BEAM

LIGHTLY SCABBLE C.J.
TO REMOVE LAITENCE TYPICAL

STARTER BAR
LAP LENGTH
50

| ,
T : Eg
X N
N N
X FOR STARTER BARS TO MATCH
Q\ X COLUMN REINFORCEMENT
\\/ © COG
2
2R10 TIES —X /] N/

TYPICAL STARTER DETAIL - PILE CAPS

TYPICAL COLUMN MUSHROOMING DETAIL

MAX. COLUMN MIN. COLUMN MUSHROOM
ABOVE/BELOW f'c (VPa) CONCRETE 90 DAY STRENGTH (MPa)
100 75
80 60
65 50"

* DENOTES MUSHROOM NOT REQUIRED FOR fc = 65 MPa COLUMNS
IF 40 MPa SLAB/BEAM CONCRETE CAN ACHIEVE 90 DAY
COMPRESSIVE STRENGTH OF AT LEAST f'c =50 MPa

OFFSET 1BAR BAR SIZE AND NUMBER
DIAMETER TYPICAL OF BARS TO MATCH
COLUMN REINFORCEMENT
ADDITIONAL 3 SETS OF TIES @
2T x w
3 & gl [ v HEN
g5 8 HE HEE
3 zla g &2z z| 93z
e 2|3 HE 3| Bz
= o =) =1 e
» =< 3 ZFa
B3 2] 552
cJ z| 328
— N\ S| pHE
4 COG TYPICAL ¥ <l ok
L cos ¢ L S i ) R e N Logle
=
— e
cJ]
cJ
|- 3 LIGHTLY SCABBLE C.J. TO REMOVE
E LAITENCE TYPICAL
RTALL SPUIGES TvPIGAL —| 8 g2
W
B ADDITIONAL 3 COGGED BARS CAN BE OMITTED
el £z SETS OF TIES IN LOCATIONS WHERE BARS BELOW |
5= COINCIDE WITH BARS OVER
BAR SIZE AND NUMBER
OF BARS TO MATCH
COLUMN REINFORGEMENT ;
'\V
LONG FACE OF COLUMN ELEVATED
\
N N
\
i
o
4
i
zZ « TIES TO MATCH COLUMN
=% <| T THROUGH FLOOR/COLUMN
o« % 2 ZONE TYPICAL
HE
Pip Y SCABBLETOROF HE 2 7O REVOVE LAITENGE
TYPICAL
% s % 7 — LIGHTLY SCABBLE TOP PF
S - A L / EXISTING PILE
7 v - ] -
\// K N% AN
|V \/ x|y N
6K R N R
HAN M FOR STARTER BARS TO MATCH AN “% T TO MATCH
(v 7 ol RENFoRGeNenT EIN A
37 ON S \\/ O\ EPOXY WITH RAMSET CHEMSET REO 502
7 74 X /X STRICTLY TO MANUFACTURES REQUIREMENTS
NS N\ NS N
K N\ N 2N
<« PLE ~——— EXISTING PILE

TYPICAL STARTER DETAIL
NEW PILE ONLY

TYPICAL STARTER DETAIL
EXISTING PILE PLUS NEW STRUCTURE

HALVE SPACING OF TIES AT
ALL SPLICES TYPICAL

LIGHTLY SCABBLE TOP OF
EXISTING PILE

STARTER BAR
LAP LENGTH

50

ASPHALT

[=—— EXISTING PILE

-

TYPICAL STARTER DETAIL
EXISTING PILE ONLY

A4 AN

[0 N

5|k <&

z N20 STARTER BARS NUMBER TO MATCH

4 // /< COLUMN REINFORCEMENT. DRILL AND

AN \\ EPOXY WITH RAMSET CHEMSET REO 502

5 /// /// STRIGTLY TO MANUFAGTURES REQUIREMENTS
NS N
> oY
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