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1 INTRODUCTION

This report sets out the relevant IFC design phase information related to the north
tower, stage 3C of the Lismore Base Hospital. The site is located at Little Uralba
Street, Lismore, between the new south tower development and the Mental Health
Building.

The proposed development, with respect to Arcadis’s scope, consists of:
North Tower

4 suspended levels of hospital.
e Level 3 consists of part of the existing Block A building slab, a new extension
on ground and concrete paving area for truck deliveries etc.

North Tower Extension

3 suspended levels of hospital.
e A concrete roof at Level 11 with a steel framed roof over.

Block A

¢ New steel fire egress stair on the north side of the building
e Demolition of part of the Block A building

South Tower

e New level 3 fire passage link
e Infill of the opening in level 7 for the new CSSD lift and topping to level 6 and
7.

Block C
e Removal of the lift in Block C

This report provides the basis upon which the Structural Design has been prepared,
and outlines Arcadis’ understanding of the site, along with assumptions used. The
current structural concepts and this report are based upon the information available
from the Project Brief information provided and detailed in the DMP, Conrad Gargett
Architects drawings and other consultant’s drawings.
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2 SITE

The site for 3C sits directly above and adjacent to the Mental Health building. Refer
site plan below. There is a steep batter between these two sites which was created
when excavation occurred for the Mental Health building. The retaining system for the
batter is a soil nailed structure which was installed during the construction of the
Mental Health building around 2006. The capacity of the soil nailed wall to support
surcharge loading has been investigated and is addressed in this report. To the south
of 3C is the recently constructed 3B1South Tower building.

Figure 1 Site Plan
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3 GEOTECHNICAL CONDITIONS

The geotechnical conditions on the site have been previously investigated by Coffey
Geotechnics and more extensively by Douglas Partners (DP). The history of these
investigations can be found in DP’s report 90317.00.R.003 dated September 2016.
Recently DP investigated the geology in the vicinity of the North tower project by
drilling two boreholes 7 and 8. Refer below for their locations. Refer Appendix C for
the relevant North Tower Geotechnical Reports. The natural geology encountered
during the field work is consistent with the Lamington volcanic geology.

The geological conditions have been generally characterised as:

e Overlying filling of gravelly clay or sandy gravel to approximately 1m

to 1.5m depth,

Silty clay (in borehole 8) to 2.9m depth,

Upper basalt flow. In bore 8 very low strength basalt was encountered
below the silty clay with the basalt becoming high and very high
strength between 7.5m and 8.5 depth. In bore 7 the geology initially
comprised extremely high fresh basalt rock fragments within a matrix
of stiff clay varying to extremely low strength basalt. Below this layer
the flow generally comprised interbedded bands of extremely low, low
and high strength basalt.

e A tephralayer was encountered below the upper basalt flow in both
boreholes. The tephra in bore 8 was initially very low strength with
locally low strength bands and bands of stiff clay to the base of the
tephra at 13.6m depth. In bore 7, the tephra layer was typically very
low strength to its base of 12.0m depth.

e A lower basalt flow is underlying the tephra layer in both boreholes. It
is high strength, becoming very high strength, fresh, slightly fractured.
Dark grey basalt was encountered to borehole termination at 20.5m
and 18.1m depth in bore 7 and 8 respectively.

Available geotechnical information relating to the soil nailed bank indicates relatively
weak, fractured basalt to about RL 22, approximately 5m below the current surface.
The existing batter has been previously designed for 10kPa surcharge load allowance
as determined from a Douglas Partners review of Coffey Geotechnics report.

Structurally, the option of using bored piles on the northern side footings is a viable
option, however, due to the loads and expected bearing pressures, the piles will need
to be drilled through the tephra layer. The access of the rig to the site through Little
Uralba Street and the current ramp has been confirmed by John Holland (JHG). DP
have also investigated the stability of the soiled nail batter with the surcharge of the
piling rig (advised by JHG to be 350kPa) with one row of soil nails rendered
ineffective. Refer their report 90317.00.R.001 for details. Their results found that an
adequate factor of safety was achieved under the short term surcharge loading from
the piling rig.

Bored piles will be sleeved permanently through the upper section of the slope (ie
above RL 19m so that they do not transmit downward forces into the soil nailed slope.



Figure 2
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Bore Hole 8

Bore Hole 7
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4 PROJECT DESCRIPTION

Stage 3C is a proposed hospital wing to be developed at Lismore Base Hospital at
Little Uralba Street, Lismore. The site is located at Little Uralba Street, Lismore,
between the new south tower development and the Mental Health Building. The
project consists consist of:

North Tower

4 suspended levels of hospital.
e Level 3 consist of part of the existing Block A building slab, a new extension
on ground and concrete paving area for truck deliveries etc.

North Tower Extension

3 suspended levels of hospital.
e A concrete roof at Level 11 with a steel framed roof over.

Block A

e New steel fire egress stair on the north side of the building
e Demolition of part of the Block A building

South Tower

e New level 3 fire passage link
e Infill of the opening in level 7 for the new CSSD lift and topping to level 6 and
7.

Block C

e Removal of the lift in Block C

A list of our structural drawings is given in Appendix E.
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5 DESIGN LOADING CRITERIA

5.1 General

The following design loading criteria and approach is what has been envisaged as
being the most appropriate for this project based on our experience, site constraints
and our understanding of the client’s requirements. Subject to construction
methodology higher loads may need to be considered for elements supporting
construction traffic, temporary works or stored construction materials

5.2 Code and Specification

The structural design of the project must be carried out in accordance with the
relevant Australian Standard Codes of Practice including but not limited to the
documents outlined in Appendix A, Table 1.0. and relevant parts of Reference
documents A14 and A15.

5.3 Loading Criteria

Unless noted otherwise refer Appendix A, Table 3.0 for a loading summary for vertical
and lateral imposed actions. Refer to the architectural drawings for the extent of
different floor uses, walls and facades. Design loads have been indicated on our
loading plans. Refer Appendix B.

5.4 Wind Loading

Estimated wind loads have been calculated making use of the Australian Standard
AS1170 Part 2.

CPP have prepared a wind assessment of cladding pressures report for the south
tower and this has been used as reference for the new 3C north building.

For the purposes of Code Based Assessment the following parameters have been
assumed:

Wind Region: B

Terrain Category: 3

Importance level 4

Terrain/Height Multiplier (Mz,cat): Refer Table 4.1(A) of AS1170 Part 2
Wind Directional Multipliers (Md): 0.95

Shielding Multiplier (Ms): 1.0

Topographic Multiplier (Mt): 1.0

For Ultimate Wind Loading: V2000:

5.5 Earthquake Loading

Earthquake loads are calculated in accordance with Australian Standard AS1170 Part
4, with the following parameters assumed:

Probability Factor (kp): 1.5
Hazard Factor (2): 0.05
Site Sub-Soil Class: Be
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Structural Ductility Factor (p): 2.0
Structural Performance Factor (Sp): 0.77
Importance Level: 4

For Ultimate Earthquake Loading: P: 1/1500

5.6 Deflection Criteria
Refer to Appendix A, Table 2.0.

5.7 Durability

For concrete elements, durability will be achieved by specifying all elements in
accordance with section 4 of AS 3600 which sets out requirements for plain,
reinforced and post tensioned concrete structures and members with a design life of
50 years. Exposure classifications are as follows.

Exposure Classiication | Elements |

A2 Internal

B1 In ground and external

Protective coatings to structural steel elements shall comply with AS/NZS 2312 and
ISO2063 for the long-term protection category.
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6 STRUCTURAL FRAMING SYSTEMS

The structure will be constructed as a concrete framed building, with post tensioned
floor plates, reinforced concrete columns and concrete shear walls. At level 3is a
slab on ground. Part of level 4 is constructed in steel framing and bondek to minimise
weight and enable steel frames to strut out over the soil nailed batter.

Concrete strengths expected to be used in the structure are:

Slabs: 32MPa to 40MPa
Columns: 40MPa to 50MPa
Walls: 40MPa

6.1 Future Allowance of 3 more Habitable Floors

The foundations, columns and lateral resisting elements have been designed for 3
more habitable floors, ie level 7, 8 and 9 as shown below. Future level 9 has a
concrete roof with a steel roof over for water tightness. Figure 3 describes the future
allowance of additional floor levels.

Figure 3
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6.2 Foundations

The proposed foundations for this project will comprise a combination of pad footings
and piles as indicated below. New pads along grids 5 and 6, east of grid D will support
working column loads in the order of 7500kN to 9000kN. Existing pad footings and
columns are being utilised west of grid D and will be required to support a working
bearing pressure of 400kPa. Bored piles are proposed along grids 7 and 7.5 near the
crest of the soiled nailed batter to support working loads in the order of 4000kN to
7800kN.

Figure 4

6.3 Columns

Some of the Block A columns and their pad foundations are being retained to support
a transfer structure at level 4. These columns are being sleaved in 175mm thick
concrete to augment their strength.

The remaining North Tower columns are conventionally reinforced 600 square
columns.

6.4 Building Shear Walls

The 3 new lift cores in conjunction with tying the north tower to the south tower at
each floor provides the building’s lateral resistance.

6.5 Floor Structural System

The column grid is typically 8.4m by 8.4m with a larger column spacing between grid
E and F.3 of 10.6m. A post tensioned band beam and slab framing system has been
chosen to minimise beam depths and to meet the deflection requirements.

6.6 Floor Vibrations

An analysis of the northern wing of Lismore Hospital has been conducted to
determine structural requirements of the building to meet footfall vibration criteria.
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Both a post tensioned floor system and a thicker conventionally reinforced system
were considered.

The floor system has been analysed to meet the following footfall vibration criteria:

e Medical/ward areas: response factor 2
e MRI machine: information as per “Philips Ingenia 3.0T OmegaHP”
specification (dated 01-10-2014)

The MRI machine vibration requirements have been checked for the resonant
analysis case for peak acceleration. The vibration limit for transient excitation has
been taken as being four times higher (i.e. less sensitive) than for resonant excitation,
taking RMS acceleration. This is the case with other similar pieces of equipment, but
this needs to be confirmed with the manufacturer.

A specification for the CT scanner titled “Biograph mCT” (dated 10-09-2015) was
received, but this document does not include any vibration requirements. We have
typically designed medical equipment areas for the vibration requirements of a
vibration-sensitive CT scanner titled “SOMATOM Definition Flash” (dated 27-06-
2012).

Some non-medical areas (e.g. corridors, offices) have response factors higher than 2,
as they are not vibration-sensitive.

It has been assumed that the level 7 structure (to be built at a later date, except for its
floor) will be the same layout as level 6. Two analysis cases were used for the
assessment of all levels:

1. Non-corridors have a vibration frequency of 1Hz to 1.8Hz
2. Corridors have a vibration frequency of 1Hz to 2.2Hz

Refer to Arcadis’s report “Lismore Hospital Northern Wing Vibration Analysis” dated
8th August 2016, Appendix D for screenshots of vibration output, the constants
adopted for the analysis, the medical equipment vibration requirements and for
adopted locations of corridors.

6.7 Setdown Flexibility

In order to provide flexibility for the provision of future setdowns, for level 4 to 10 an
extra 40mm concrete cover has been incorporated in the depth of the floor slab. This
extra topping is poured integrally with the concrete slab. Hence future setdowns can
be created by carefully coring and concrete sawing to the depth of the 40mm
setdown, without affecting the floors structural integrity.

Level 11 has not incorporated the extra 40mm cover as it is not envisaged that any
future setdowns will be required for this level.

6.8 Penetration Requirements for Hydraulic Services

All of the concrete floors have allowed for a 450mm by 300mm penetration to one
side of the 600 square internal columns. These are for hydraulic pipes and they will
generally be cast in rather than a penetration of this rectangular size. The 450 side of
the penetration is parallel to the column face and the 300 side is away from the
column face. Only one penetration is permitted as shown on the structural plans,
generally either on the west side or the east side at level 4 to 7 and the north side or
south side for levels 8 to 10.

Post tensioning tendons will be kept clear of the services zone. Future allowance is
made such that if a further penetration is required, the existing zone can be extended
by an additional 300mm away from the column face.

10
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6.9 Summary of Structural Design Requirements
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1.0 Codes and Specifications

o . o ) To meet building requirements
Overall Building Requirements Building Code of Australia

AS/NZS 1170.1 Loading Code Dead and
Live
AS/NZS 1170.2 Loading Code Wind

Building Loads ) Also refer Table 3.0
AS/NZS 1170.4 Loading Code

Earthquakes

AS/NZS 3600 Concrete Structures Code

AS/NZS 3610 Formwork for Concrete Also refer technical specifications for
) Insitu Concrete, Concrete
Concrete Elements AS/NZS 3850 Tilt Up Concrete and Reinforcement, Concrete Post-
Precast Concrete Elements for use in Tensioning, Concrete Formwork and
Buildings Pre-Cast Concrete

AS/NZS 4100 Steel Structures Code

AS/NZS 4600 Cold Formed Steel Also refer technical specification for
Steel Elements Structures Structural Steel
AS/NZS 3700 Masonry in Buildings Also refer technical specification for

Brick and Block Elements Brick and Block

] Geotechnical Report by Douglas Partners ) o
Earthworks and Shoring (Project 90317) Also refer technical specification for

Elements earthworks, piling.

AS2159 Piling Code

Footings and Piling Geotechnical Reports by Douglas
Partners (Project 90317)

12
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2.0 Design Criteria- Floor Deflection Limits

Floors Span/1000"

supporting Span/360 P Span/500 22?3/ 300 (25mm
masonry walls

Compactus >

areas N/A Span/750 N/A 25mm max
Other floor Span/360 Span/300 (25mm
areas (20mm max) N/A Span/500 max)

Elements

supporting N/A 15mm* N/A 2pan/ 500 (20mm
glazing ax)

Transfer Beams | Span/1000 Span/500 N/A 15

1. Areas supporting normal weight masonry partitions.
2. Incremental deflection after compactus installed
3. All deflections are for long term conditions except for the incremental column

4. After glazing is installed.
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3.0 Loads (Loading Plans take Precedence)

Dead Load

Floor Slabs and Beams

Self-weight as

Taken as a density of

calculated 2,500kg/m®
Services, Ceiling, Floor Coverings ) ]
and Partitions and Access floor Hospital floors, Office Areas,
allowance. 2.8 kPa Lobbies, Retalil Areas,

Community Facilities

Masonry Partitions

Self-weight as

Taken as a density of

calculated. 2,200kg/m®
1.0 kPa Minimum or
Facade as calculated.
Live Load
Lobby and all Stairs
4.0 kPa
Hospital Floors and Office areas
3.0 kPa

Store rooms

2.4 kPa /m height

Maximum height of 2.1m

Compactus

4.0 kPa/m height

Ground Floor Areas to Support

Service Vehicles/Fire Tender 15.0kPa
Carpark and Ramps (Excluding 2.5kPa
those to support service vehicles)
Service Vehicle Loading Dock Area | 10.0 kPa
and Circulation Zones
Commercial Levels

3.0 kPa

Mechanical and Electrical Plant
Rooms

5.0 kPa generally
UNO, 7.5kPa to
Roof Level plant.

3kPa only permitted on the
existing Block A, level 3

Lift Motor Room

5.0 kPa

Landscape Areas

18kPa (minimum)

Calculated based on depth of
soil with density of 18kN/m"3

Steel roofs (Non-trafficable)

0.25kPa

14
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APPENDIX B

6.10 Structural General Arrangement and Loading Diagram Drawings
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APPENDIX C

6.11 Relevant North Tower Geotechnical Reports

90317.00.R.001(2) Slope Stability Analysis Report
90317.00.R.02(00) Piled Foundations Geotechnical Parameters

90317.00.R.003(00) Report on Geotechnical Investigation, Proposed Maternity Ward Building (3B2), Little
Uralba Street, Lismore

17


































































































































































