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19 March 2020

NBRS Architecture
Level 3, 
4 Glen Street
MILSONS POINT   NSW   2061

ATTENTION: ALICE STEEDMAN

Dear Madam,

RE: 19-21 THE CORSO  MANLY
PROPOSED ALTERATIONS AND ADDITIONS  
REVIEW OF DESIGN LOADINGS ON EXISTING SYDNEY WATER SEWER
STRUCTURAL ENGINEERING VERIFICATION & CERTIFICATION

We provide our findings in the role of S4 verifier on the structural design of the footings for the 
proposed alterations and additions for the above mentioned project in relation to the existing Sydney 
Water sewer culvert located in this site. More specifically our review is to verify that the proposed 
design does not cause additional loads on the sewer culvert.

The following main documents were reviewed:
 Structural drawings 11401-S0.00 to S5.00 revB 28/2/2020 by Waddington Consulting Pty Ltd

(Footing plan drg S1.00 and Ground Floor Sections drg S1.01 attached for reference)
 Structural calculations by Waddington Consulting dated 28/02/2020
 Architectural DA Review issue drawings May 2019 by NBRS Architecture (drg 17349-A-10 

attached for reference)
 Geotechnical Report JG18143A dated 30/4/2019 by GeoEnviro Consultancy
 Screw pile design certification by TALL consulting structural engineers
 Statement of Methodology by Waddington Consulting (attached)

The proposed project involves the refurbishment of an existing 4 storey brick building. In essence the 
design methodology with respect to footing loads is that existing high level footings in the zone of 
influence of the sewer do not have a net increase in loadings, and other additional loadings (such as 
the new lift) are carried on footing beam structures which straddle over the sewer and are supported 
on new screw piles which are founded in dense sand below the zone of influence of the sewer.

In our review we find that the proposed design does not cause additional loadings onto the existing 
sewer culvert.

This certificate shall not be construed as relieving any other party of their responsibility.

Yours sincerely
MEINHARDT (NSW) PTY LIMITED

Rod Wong
BE MEngSc MIEAust CPEng NER APEC Engineer IntPE(Aus)
Associate Director- Structures

Encl.



 
 

 

 
 
 
Proposed Alterations and Additions at 19-21 The Corso, Manly 
Design Methodology 
 
Existing Building 

The existing 4 storey apartment building is of full brick construction with some concrete and some timber framed 
floors and a timber framed roof. There is some evidence of settlement of the side walls and hence it is assumed that 
the existing building is constructed on high level strip footings. 

The front half of the ground floor level has had numerous older alterations with a number of beams installed in the 
first floor level that appear to span across the ground floor retail tenancy. The ground level generally appears to be a 
concrete infill slab on ground. 

Structural Design Objectives 

Apart from normal structural engineering and Australian Code requirement, the design the structures is to avoid any 
additional loadings on the sewer culvert which runs through the length of the property the top of which is 
approximately 2.5m below ground level. 

Proposed Construction Procedure 

A construction procedure is to be devised with the goal of avoiding additional load over the sewer main. The 
proposed alterations involve the removal of many internal brick walls and the construction of new timber framed 
walls. Through the majority of the middle portion of the building either side of the main internal stairway the 
replacement of the existing slabs and masonry walls will be replaced with lighter timber and steel framed floors and 
walls and hence the overall loads on the existing walls will be reduced due to significantly reduced dead loads. 

There are new slabs and masonry walls planned for the new fire stair and lift. These will all be built off new 
reinforced concrete raft slab/footings supported on piles.  

There is one existing wall at the northern end of the existing internal stair wall that will remain and will require some 
steel beams to support existing timber framed floors during construction (and permanently). It is anticipated that the 
removal of significant dead loads from the masonry walls and some concrete slabs adjacent this wall will more than 
counter the effects of concentrated floor loads from new beams supporting existing timber framed floors. Refer later 
calculations. 

Due to the sandy nature of the soil it is considered steel screw piles will be ideal for this site due to the confined 
nature of the site, ease of installation and to minimise disturbance to existing, adjacent high level footings These will 
then be installed to support and new concrete raft slab/footing to support all new wall and floor loads such that the 
loads are taken below the influence line of the sewer. Concrete footings will be poured on polystyrene sheets to 
allow for some settlement of the piles and deflection of the raft slab and hence limit any additional loads on the 
sewer 2m below the ‘suspended’ concrete footing slabs. 
 
Design Method 

1. Estimate design bearing pressures on the top of the sewer culvert due to existing loads 
2. Calculate design bearing pressures on the top of the sewer culvert at critical stages during construction, eg 

after full demolition of internal walls and installation of new beams to support internal floor framing that 
remains and installation of wet weight of footings before load is transferred to piles 

3. The final design is then to support all new wall and floor loads on piled footings taken below the influence 
line of the sewer. Due to the sandy nature of the soil it is considered steel screw piles will be ideal due to the 
confined nature of the site, ease of installation and to minimise disturbance to existing, adjacent high level 
footings 

4. Also assess impact of 5T excavator to install screw piles (before wet weight of concrete footing is added) and 
potentially limit access to excavator to avoid driving directly over sewer if required. 

 
 

Waddington Consulting Pty Ltd 
P.O. Box 1044 

Manly  NSW 1655 
P 0414 393 807 









 
 
 
 
Our ref: 11401-L1 
 
 
1 March 2020 
 
 
Hilrok Properties Pty Ltd 
17 The Corso 
Manly NSW 2095 
 
Attention: Mr Tim Peterson 
 
Dear Tim,  
 
Subject: Alterations and Additions at 19-21 The Corso, Manly 
  Certificate for Engineering Design & Structural Adequacy 
 

Please find attached copies of engineering drawings 11401-S0.00, S0.01, S1.00, S1.01, S1.02, S1.03, 
S2.00, S3.00, S4.00, S5.00, revision B relating to the proposed alterations and additions at 19-21 The 
Corso, Manly.  

I certify that the structural engineering design of the elements shown on the above-mentioned plans 
has been carried out in accordance with the BCA, relevant Australian Standards and normal 
engineering practice. Furthermore, the design has been carried out to avoid any additional loads 
impacting the existing sewer main running under the property. 
 
The existing four storey building consists of full brick construction with a metal sheet roof. Overall, 
the structure appeared to be generally in fair condition for its age although there are significant 
sections of the building that are in urgent need of remedial work or replacement. There is also some 
evidence of settlement cracking in the brickwork particularly on the rear elevation. The existing 
structures that will remain are considered capable of withstanding the loading from the proposed 
additions and additions because a number of brick walls and concrete slabs will generally be replaced 
with lighter timber frame construction. 
 
Please do not hesitate to contact me if you have any queries regarding this project or require any 
further structural engineering advice. 
 
Yours sincerely,  
 
 

 
 
Simon Waddington 
MIEAust CPEng NPER (Structural) 
Director 
Waddington Consulting Pty Ltd 
 

Waddington Consulting Pty Ltd 
ACN 130 522 851 

Structural and Civil Engineering 
P.O. Box 1044 

Manly  NSW 1655 
 

P 0414 393 807 



 
 

 

 
 
 
Proposed Alterations and Additions at 19-21 The Corso, Manly 
Design Methodology 
 
Existing Building 

The existing 4 storey apartment building is of full brick construction with some concrete and some timber framed 
floors and a timber framed roof. There is some evidence of settlement of the side walls and hence it is assumed that 
the existing building is constructed on high level strip footings. 

The front half of the ground floor level has had numerous older alterations with a number of beams installed in the 
first floor level that appear to span across the ground floor retail tenancy. The ground level generally appears to be a 
concrete infill slab on ground. 

Structural Design Objectives 

Apart from normal structural engineering and Australian Code requirement, the design the structures is to avoid any 
additional loadings on the sewer culvert which runs through the length of the property the top of which is 
approximately 2.5m below ground level. 

Proposed Construction Procedure 

A construction procedure is to be devised with the goal of avoiding additional load over the sewer main. The 
proposed alterations involve the removal of many internal brick walls and the construction of new timber framed 
walls. Through the majority of the middle portion of the building either side of the main internal stairway the 
replacement of the existing slabs and masonry walls will be replaced with lighter timber and steel framed floors and 
walls and hence the overall loads on the existing walls will be reduced due to significantly reduced dead loads. 

There are new slabs and masonry walls planned for the new fire stair and lift. These will all be built off new 
reinforced concrete raft slab/footings supported on piles.  

There is one existing wall at the northern end of the existing internal stair wall that will remain and will require some 
steel beams to support existing timber framed floors during construction (and permanently). It is anticipated that the 
removal of significant dead loads from the masonry walls and some concrete slabs adjacent this wall will more than 
counter the effects of concentrated floor loads from new beams supporting existing timber framed floors. Refer later 
calculations. 

Due to the sandy nature of the soil it is considered steel screw piles will be ideal for this site due to the confined 
nature of the site, ease of installation and to minimise disturbance to existing, adjacent high level footings These will 
then be installed to support and new concrete raft slab/footing to support all new wall and floor loads such that the 
loads are taken below the influence line of the sewer. Concrete footings will be poured on polystyrene sheets to 
allow for some settlement of the piles and deflection of the raft slab and hence limit any additional loads on the 
sewer 2m below the ‘suspended’ concrete footing slabs. 
 
Design Method 

1. Estimate design bearing pressures on the top of the sewer culvert due to existing loads 
2. Calculate design bearing pressures on the top of the sewer culvert at critical stages during construction, eg 

after full demolition of internal walls and installation of new beams to support internal floor framing that 
remains and installation of wet weight of footings before load is transferred to piles 

3. The final design is then to support all new wall and floor loads on piled footings taken below the influence 
line of the sewer. Due to the sandy nature of the soil it is considered steel screw piles will be ideal due to the 
confined nature of the site, ease of installation and to minimise disturbance to existing, adjacent high level 
footings 

4. Also assess impact of 5T excavator to install screw piles (before wet weight of concrete footing is added) and 
potentially limit access to excavator to avoid driving directly over sewer if required. 

 
 

Waddington Consulting Pty Ltd 
P.O. Box 1044 

Manly  NSW 1655 
P 0414 393 807 
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Project Name: 19-23 The Corso
Project Number: 11401

Frame Description: Ground floor footing - GB1
Designer: SW

C:\Users\Simon\Documents\11401-FTG BEAM GB1.rpf

RAPT  -  Version: 6.5.4.0
Reinforced And Post-Tensioned Concrete Analysis & Design Package

Copyright(C) 1988 - 2015 PCDC Pty. Ltd.  All Rights Reserved

Licensee
Simon Waddington

37 Innes Road
Manly Vale NSW 2093

57966240407UPP

 Input
 General
Design Code List
Material List
Reinforcement Type List
Member Type List
Panel Type List
Strip Type List
Column Stiffness List
Concrete Type List
Concrete - Spanning Members List
Concrete - Columns List
Top Reinforcement Cover mm
Bottom Reinforcement Cover mm
Top Reinforcement Axis Depth Limit mm
Bottom Reinforcement Axis Depth Limit mm
Concrete Unit Weight kn/m3
Self Weight Definition List
Pattern Live Load Y/N
Earthquake Design List
Moment Redistribution %
Design Surface Levels List

Australia - AS3600-2009*SAVED*
Australia - Australian Materials - 2009*SAVED*

Reinforced
Beam

Internal
One way - Nominal Width

Equivalent Column
Standard Concrete

32MPa
40MPa

40
40
30
50
25

Program Calculated
Y

None
0

Extreme Surfaces

 Span
Span Span

Length
Slab

Depth
Panel
Width
Left

Panel
Width
Right

mm mm mm mm
LC
1
RC

600 200 600 600
7800 200 600 600

600 200 600 600

 Columns
Column Column

Grid
Reference

Support
Type

Transverse
Column
spacing

Transverse
prestress

(P/A)
A List mm MPa

1
2

1 Knife-Edge 600
2 Knife-Edge 600

 Beams
Beam

Number
Beam
Depth

Beam
Width

at
Slab

Beam
Width

Effective
Flange
Width

mm mm mm mm
LC
1
RC

750 600 600 600
750 600 600 600
750 600 600 600



 Load Cases
Load
Case

Load Type Load Definition Live Load
Deflection

Case

Description

List List Y/N A
1
2
3

Self Weight Applied Loads
Live Load Applied Loads Y

Extra Dead Load Applied Loads

 1. Self Weight - Line
Load Left End

Reference
Column

Left end of
load from
reference
column

Load at
left end

Right End
reference
column

Right end of
load from
reference
column

Load at
right
end

Description

# mm kN/m # mm kN/m A
1 0 0 11.25 2 600 11.25

 2. Live Load - Line
Load Left End

Reference
Column

Left end of
load from
reference
column

Load
at left
end

Right End
reference
column

Right end of
load from
reference
column

Load
at right

end

Live Load
reduction

Description

# mm kN/m # mm kN/m #.# A
1 1 6600 20 3 0 20 1

 2. Live Load - Panel
Load Left End

reference
column

Left end of
load from
reference
column

Load at
left end

Right End
reference
column

Right end of
load from
reference
column

Load at
right
end

Live Load
reduction

Description

# mm kN/m2 # mm kN/m2 #.# A
1 0 0 10 2 600 10 1

 3. Extra Dead Load - Line
Load Left End

Reference
Column

Left end of
load from
reference
column

Load
at left
end

Right End
reference
column

Right end of
load from
reference
column

Load
at right

end

Description

# mm kN/m # mm kN/m A
1 1 6600 113 3 0 113

 3. Extra Dead Load - Point
Load Reference

column
Distance to
Load from
reference
column

Load Load
Length

Description

# mm kN mm A
1 1 1200 95 0.2

 Load Combinations : Ultimate
Load

Combination
Description 1. Self

Weight
2.

Live
Load

3. Extra
Dead
Load

A #.# #.# #.#
1
2
3

Live Load 1.2 1.5 1.2
Live Load 0.9 1.5 0.9

Dead Load 1.35 0 1.35

 Load Combinations : Short Term Service
Load

Combination
Description 1. Self

Weight
2. Live
Load

3. Extra
Dead Load

A #.# #.# #.#
1 Live Load 1 0.7 1
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 Load Combinations : Permanent Service
Load

Combination
Description 1. Self

Weight
2. Live
Load

3. Extra
Dead Load

A #.# #.# #.#
1 Live Load 1 0.4 1

 Load Combinations : Deflection
Load

Combination
Description 1. Self

Weight
2. Live
Load

3. Extra
Dead Load

A #.# #.# #.#
1
2
3

Short Term - Deflection 1 0.7 1
Permanent - Deflection 1 0.4 1

Initial - Deflection 1 0 0

 Load Combinations : Transfer Prestress
Load

Combination
Description 1. Self

Weight
2. Live
Load

3. Extra
Dead Load

A #.# #.# #.#
1 Transfer 1 0 0

 Load Combinations : Pre Existing
Load

Combination
Description 1. Self

Weight
2. Live
Load

3. Extra
Dead Load

A #.# #.# #.#
1 Pre Existing 1 0 0

 Load Combinations : Construction
Load

Combination
Description 1. Self

Weight
2. Live
Load

3. Extra
Dead Load

A #.# #.# #.#
1 Construction 1 0 0

 Load Case 1 : 1. Self Weight

 600

 1

 8400

 2

mm
 30
 60
 90

 120

 0

kN/m

 L1

 Load Case 2 : 2. Live Load

 600

 1

 8400

 2

mm
 30
 60
 90

 120

 0

kN/m

 P1

 1  2

 30
 60
 90

 120

 0
 L1

 Load Case 3 : 3. Extra Dead Load

 600

 1

 8400

 2

mm
 30 30
 60 60
 90 90

 120 120

 0 0

kN/m kN
 L1 1
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 Reinforcement
Reinforcement

Use
Reinforcement

Type
Preferred
Bar Size

Number
of Legs

List List #
Flexural Bar
Flexural Mesh
Shear Option 1
Shear Option 2
Shear Option 3
Punching Shear

N 500MPa
F 450MPa
N 500MPa 10 2
N 500MPa 12 2
N 500MPa 16 2
N 500MPa 10 1

 Reinforcement
Maximum

Bar
Spacing

Minimum
Bar

Spacing

Minimum
Continuous

Reinforcement

Minimum Span
Reinforcement

into End
Support

Minimum Span
Reinforcement

into Internal
Support

Infill
Bars

Stagger
Bars

mm mm #.# #.# #.# Y/N Y/N
Support Reinforcement
Span Reinforcement

300 60 0 N N
300 60 0 0 N N

 Design Zones : Top
Layer

Number
Steel
type

Left End
Reference

Column

Distance to
left end of

bar

Bar stagger
length at left

end

Top Cover
at left end

Right End
Reference

Column

Distance to
right end of

bar

Bar stagger
length at
right end

Top Cover
at Right

end

Maximum
Bar Size

Minimum
Bar Size

Preferred
bar size

List # mm mm mm # mm mm mm List List List
1 Bar 1 -600 0 40 2 600 0 40 36 16 16

Layer
Number

Minimum
Number of

Bars

Maximum
Spacing of

Bars

Minimum
Steel area as

%

% in
Flange

# mm % %
1 0 0 0 0

 Design Zones : Bottom
Layer

Number
Steel
type

Left End
Reference

Column

Distance to
left end of

bar

Bar stagger
length at left

end

Bottom
Cover at left

end

Right End
Reference

Column

Distance to
right end of

bar

Bar stagger
length at
right end

Bottom
Cover at

Right End

Maximum
Bar Size

Minimum
Bar Size

List # mm mm mm # mm mm mm List List
1 Bar 1 -600 0 40 2 600 0 40 36 16

Layer
Number

Preferred
bar size

Minimum
Number of

Bars

Maximum
Spacing of

Bars

Minimum
Steel area as

%

% in
Flange

List # mm % %
1 20 0 0 0 0

 User Defined : Top
Layer

Number
Steel type Left End

Reference
Column

Distance
to left
end of

bar

Bar
stagger
length at
left end

Top
Cover
at left
end

% Development
of Left End of
Bar in Tension

% Development
of Left End of Bar
in Compression

Right End
Reference

Column

Distance
to right
end of

bar

Bar
stagger
length at
right end

Top
Cover

at Right
end

List # mm mm mm % % # mm mm mm
1 N 500MPa 0 0 0 40 50 50 2 600 0 40

Layer
Number

% Development
of Right End of
Bar in Tension

% Development
of Right End of

Bar in
Compression

Bar
Size

Number
of Bars

Spacing
of Bars

% in
Flange

Layer attached
after the

PreExisting Load
Case

% % List # mm % Y/N
1 50 50 20 6 0 0 N

 User Defined : Bottom
Layer

Number
Steel type Left End

Reference
Column

Distance
to left
end of

bar

Bar
stagger
length at
left end

Bottom
Cover
at Left

end

% Development
of Left End of
Bar in Tension

% Development
of Left End of Bar
in Compression

Right End
Reference

Column

Distance
to right
end of

bar

Bar
stagger
length at
right end

Bottom
Cover

at Right
End

List # mm mm mm % % # mm mm mm
1 N 500MPa 0 0 0 50 50 50 2 600 0 50

 RAPT 6.5.4.0  Project Name: 19-23 The Corso  Page 4/17
 Licensee: Simon Waddington  27/02/2020 6:43:32 PM  License No.: 57966240407UPP

 Frame Description: Ground floor footing - GB1



Layer
Number

% Development
of Right End of
Bar in Tension

% Development
of Right End of

Bar in
Compression

Bar
Size

Number
of Bars

Spacing
of Bars

% in
Flange

Layer attached
after the

PreExisting Load
Case

% % List # mm % Y/N
1 50 50 20 6 0 0 N

 Reinforcement Design Zones

 600

 1

 8400

 2

mm

 -200

 -400

 -600

 -800

 0
mm

 Reinforcement Design Zones User Defined

 600

 1

 8400

 2

mm

 -200

 -400

 -600

 -800

 0
mm

 Design Data
Capacity Reduction factor (phi) for Flexure #.#
Capacity Reduction factor (phi) for Shear #.#
Material Factor for Concrete in Flexure #.#
Material Factor for Concrete in Shear #.#
Material Factor for Reinforcement #.#
Maximum Ratio of Neutral Axis Depth for Ductility #.#
Ductility Limit - Strain #.#
Ductility Check at Left End Column Y/N
Ductility Check at Right End Column Y/N
Minimum Reinforcement Strength Limit -  #.## x  M* #.#
Flexural Critical Section - Consider Transverse Beams Y/N
Flexural Critical Section - Distance from centre of Support #.#
Beam Left Sideface Cover (Internal) mm
Beam Right Sideface cover mm
Prestress Minimum Reinforcement Basis List
Shear Enhancement at Supports Y/N
Ast Value in Shear Calculations List
Limit Reinforcement Strain Y/N
Include Strain Hardening of Reinforcement Y/N
Beam Shear Critical Section Location List

0.8
0.7

1
1
1

0.4
0
Y
Y
0
Y
-1
25
40

Program Default
N

Calculated
Y
N

Code Critical Section

Maximum Service Stress Change - Prestressed Sections MPa
Maximum Service Stress Change - Reinforced Sections MPa
Relative Humidity %
Average Temperature C.
Prestress Losses Calculations based on List
Crack Width Calculations List
AS3600 Shrinkage and Temperature Reinforcement List
Degree of Restraint in Primary Direction %
Degree of Restraint in Secondary Direction %
Concrete Strength Gain Rate List

0
0

50
20

Program Default
Code default

Moderate
0
0
N

Concrete Tensile Strength for Deflection Calculations-  #.## x (Fc)n #.#
Maximum Value of Ieff/Igross for Deflection Calculations #.#
Total Deflection Warning Limit - Maximum Span/Deflection #.#
Total Deflection Warning Limit - Maximum Deflection mm

-1
0.6

250
25
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Incremental Deflection Warning Limit - Maximum Span/Deflection #.#
Incremental Deflection Warning Limit - Maximum Deflection mm
Time of Loading in days #.#
Age Adjustment Factor #.#
Concrete Strength at Time of Loading MPa
Loaded Period in years #.#
Tension stiffening Approach List

500
25
10

0.76
27.04

30
Modified Concrete Tensile Modulus Method

Live Load Pattern Factor #.#
Pattern Live Load for Ultimate Strength Y/N
Pattern Live Load for Crack Control Y/N
Pattern Live Load For Deflections Y/N
Pattern Live Load for Deflection Permanent Load Combination Y/N

1
Y
Y
Y
N

 Material Properties
 Concrete
Designation Shrinkage -

Creep
Model

Description Set as
Default

 Reinforcement Bar
Designation Type Yield

Stress
Elastic

Modulus
Ductility Peak

Strain
Peak
Stress

Design
Strain
Limit

Material
Factor
Flexure

Material
Factor
Shear

Material Capacity
Reduction Factor

- Flexure

Material Capacity
Reduction Factor

- Shear

Include as
Flexural

Reinforcement for
Shear

N Deformed 500 2e5 N 0.05 540 90 -1 -1 -1 -1 Y

Description

Nominal
Bar Size

Bar
Diameter

Bar
Area

Bar
Inertia

Bar
Weight

Stock
Length

A mm mm2 mm4 kg/m mm
10 10 78.5 491.07 0.62 12000
12 12 113 1018.29 0.89 12000
16 16 201 3218.29 1.58 12000
20 20 314 7857.14 2.47 12000
24 24 452 16292.6 3.55 12000
28 28 616 30184 4.83 12000
32 32 804 51492.6 6.31 12000
36 36 1020 82481.1 7.99 12000
40 40 1260 1.257e5 9.86 12000

 Elevation view

 600

 1

 8400

 2

mm

 -200

 -400

 -600

 -800

 0
mm
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 Plan view

 600

 1

 8400

 2

mm

 200

 -200

 0

mm

 Warnings
 Input
No errors or warnings were found.

 Output
No errors or warnings were found.

 Bending Moments
 Load Cases
 Column Actions

Col No. 1 Self
Weight

Live
Load

Extra
Dead
Load

Moment Above kNm
Moment Below kNm
Reaction kN
Elastic Rotation #.#
Elastic Axial Shortening mm

-0 -0 -0
-0 -0 -0

50.63 28.38 88.17
3.29e-4 1.96e-4 4.75e-4

0 0 0

Col No. 2 Self
Weight

Live
Load

Extra
Dead
Load

Moment Above kNm
Moment Below kNm
Reaction kN
Elastic Rotation #.#
Elastic Axial Shortening mm

-0 -0 -0
-0 -0 -0

50.63 61.62 210.19
-3.29e-4 -2.1e-4 -4.21e-4

0 0 0

 Load Combinations
 Column Actions

Col No. 1 Service Service
(Reversal)

Ultimate
Flexure

Ultimate
Flexure

(Reversal)

Ultimate
Shear

Ultimate
Shear

(Reversal)
Moment Above kNm
Moment Below kNm
Reaction kN
Elastic Rotation #.#
Elastic Axial Shortening mm

0 0 0 0 0 0
0 0 0 0 0 0

158.67 158.67 209.13 209.13 126.26 210.03
9.41e-4 9.41e-4 1.26e-3 1.26e-3 7.07e-4 1.27e-3

0 0 0 0 0 0

Col No. 2 Service Service
(Reversal)

Ultimate
Flexure

Ultimate
Flexure

(Reversal)

Ultimate
Shear

Ultimate
Shear

(Reversal)
Moment Above kNm
Moment Below kNm
Reaction kN
Elastic Rotation #.#
Elastic Axial Shortening mm

0 0 0 0 0 0
0 0 0 0 0 0

303.94 303.94 405.4 405.4 244.24 405.6
-8.96e-4 -8.96e-4 -1.21e-3 -1.21e-3 -6.6e-4 -1.22e-3

0 0 0 0 0 0
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 Ultimate Flexure

 Moment 

 600

 1

 8400

 2

mm

 50
 100
 150
 200
 250
 300

 -50
 0

kNm
-4.04 -3.89

284

-33.6 -33.7

Moment 1 Moment 2

 Shear 

 600

 1

 8400

 2

mm

 80
 160
 240

 -80
 -160
 -240
 -320

 0

kN
183

-179

113

Shear 1 Shear 2

 Flexural Design
 Ultimate

 Reinforcement 

 600

 1

 8400

 2

mm

 20
 40
 60
 80

 100

 -20
 -40
 -60
 -80

 -100

 0

mm2

0 0

0 0 0

Top Total Bottom Total Top Ultimate Bottom Ultimate Min Top Min Bot

 Capacity 

 600

 1

 8400

 2

mm

 200
 400
 600

 -200
 -400
 -600

 0

kNm

Minimum Ultimate Design Initial Final
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 Neutral Axis Depth 

 600

 1

 8400

 2

mm

 0.03
 0.06
 0.09
 0.12

 -0.03
 -0.06
 -0.09

 0
0.

09
1

0.
09

1

0.
09

1

0.
08

3

0.
09

1

Initial Final

 Service
 Maximum Moment Condition

 600

 1

 8400

 2

mm

 2 80
 4 160
 6 240

 -2 -80
 -4 -160

 0 0

MPa MPa
-0.04 -3.33 -0.41

0.04 3.33 0.41

Gross Stress Top Gross Stress Bottom Cracked Compression Reinforcement Tension

 Reversal Moment Condition

 600

 1

 8400

 2

mm

 2 80
 4 160
 6 240

 -2 -80
 -4 -160

 0 0

MPa MPa
-0.03 -2.74 -0.36

0.03 2.74 0.36

Gross Stress Top Gross Stress Bottom Cracked Compression Reinforcement Tension

 Permanent
 Maximum Moment Condition

 600

 1

 8400

 2

mm

 2 80

 4 160

 6 240

 -2 -80

 -4 -160

 0 0

MPa MPa
-0.04 -3.09 -0.39

0.04 3.08 0.39

Gross Stress Top Gross Stress Bottom Cracked Compression Reinforcement Tension
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 Reversal Moment Condition

 600

 1

 8400

 2

mm

 2 80

 4 160

 6 240

 -2 -80

 -4 -160

 0 0

MPa MPa
-0.03 -2.75 -0.36

0.03 2.75 0.36

Gross Stress Top Gross Stress Bottom Cracked Compression Reinforcement Tension

 Shear Design
 Beam

 Span 0
Locat V* Mv* Mdec d Ast bv phi Vuc phi Vut phi Vu Phi Vumax Asv/s Spacing of Sets Minimum Legs

2 legs
N10

2 legs
N12

2 legs
N16

mm kN kNm kNm mm mm2 mm kN kN kN kN mm2/mm mm mm mm #
100 -2.25 -0.11 0 700 0 600 129.58 99999 129.58 1881.6 0 0 0 0 0
599 -13.48 -4.04 0 700 0 600 0 0 0 1881.6 0 0 0 0 0

Shear Comments

A
No shear steel

 Span 1
Locat V* Mv* Mdec d Ast bv phi Vuc phi Vut phi Vu Phi Vumax Asv/s Spacing of Sets Minimum Legs

2 legs
N10

2 legs
N12

2 legs
N16

mm kN kNm kNm mm mm2 mm kN kN kN kN mm2/mm mm mm mm #
1 196.51 -3.85 0 700 0 600 0 0 0 1881.6 0 0 0 0 0

600 183.03 109.82 0 690 0 600 152.62 99999 152.62 1854.72 0.42 373.8 500 500 2
899 176.31 163.54 0 690 0 600 152.62 99999 152.62 1854.72 0.42 373.8 500 500 2

1199.9 170.09 211.95 0 690 0 600 152.62 99999 152.62 1854.72 0.42 373.8 500 500 2
1574.9 47.7 231.43 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0

1950 40.9 238.12 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
2600 26.28 259.95 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
3250 14.39 259.8 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
3900 -17.82 235.93 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
4550 -28.6 237.07 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
5200 -40.49 227.98 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
5850 -55.11 196.91 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
6225 -60.96 190.76 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
6599 -69.38 166.39 0 690 0 600 152.62 99999 152.62 1854.72 0 0 0 0 0
6900 -123.45 153.43 0 690 0 600 152.62 99999 152.62 1854.72 0.42 373.8 500 500 2
7200 -179.88 107.93 0 690 0 600 152.62 99999 152.62 1854.72 0.42 373.8 500 500 2
7799 -292.56 -33.57 0 700 0 600 0 0 0 1881.6 0 0 0 0 0

Shear Comments

A

Minimum Steel
Minimum Steel
Minimum Steel
No shear steel
No shear steel
No shear steel
No shear steel
No shear steel
No shear steel
No shear steel
No shear steel
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Shear Comments

A
No shear steel
No shear steel
Minimum Steel
Minimum Steel

 Span 2
Locat V* Mv* Mdec d Ast bv phi Vuc phi Vut phi Vu Phi Vumax Asv/s Spacing of Sets Minimum Legs

2 legs
N10

2 legs
N12

2 legs
N16

mm kN kNm kNm mm mm2 mm kN kN kN kN mm2/mm mm mm mm #
1 112.67 -33.75 0 700 0 600 152.4 99999 152.4 1881.6 0.42 373.8 500 500 2

38 105.71 -29.71 0 700 0 600 152.4 99999 152.4 1881.6 0.42 373.8 500 500 2
75 98.75 -25.92 0 700 0 600 152.4 99999 152.4 1881.6 0.42 373.8 500 500 2

112 91.79 -22.4 0 700 0 600 152.4 99999 152.4 1881.6 0.42 373.8 500 500 2
150 84.65 -19.05 0 700 0 600 152.4 99999 152.4 1881.6 0.42 373.8 500 500 2
225 70.54 -13.23 0 700 0 600 148.76 99999 148.76 1881.6 0 0 0 0 0
300 56.43 -8.46 0 700 0 600 144.02 99999 144.02 1881.6 0 0 0 0 0
375 42.32 -4.76 0 700 0 600 138.95 99999 138.95 1881.6 0 0 0 0 0
450 28.22 -2.12 0 700 0 600 133.49 99999 133.49 1881.6 0 0 0 0 0
500 18.81 -0.94 0 700 0 600 129.58 99999 129.58 1881.6 0 0 0 0 0

Shear Comments

A
Minimum Steel
Minimum Steel
Minimum Steel
Minimum Steel
Minimum Steel
No shear steel
No shear steel
No shear steel
No shear steel
No shear steel

 Punching
 Column Head Critical Section
Column

No.
Bh a at u d fcv P/A Asw/s  min V* Mv* phi

Vuo
phi
Vu

phi
Vumin

phi
Vumax

side
beam

Moment
Transfer

Asw/s reqd

A #.# mm mm mm mm MPa MPa mm2/mm kN kNm kN kN kN kN A A mm2/mm
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

result

A
Check Not Carried Out!
Check Not Carried Out!
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 Deflections
 All Spans Loaded 

 Transfer

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

0.267 -1.31 0.32

2250 5948 1878

 Short Term

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

0.71
-3.24

0.801

845 2410 749

 Even Spans Loaded  Odd Spans Loaded  All Spans Loaded 

 Incremental

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

1.63

-7.3

1.8

369 1069 333

 Even Spans Loaded  Odd Spans Loaded  All Spans Loaded 

 Total Long Term

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

1.87

-8.52

2.1

320 916 286

 Even Spans Loaded  Odd Spans Loaded  All Spans Loaded 
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 Even Spans Loaded
 Transfer

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

0.267 -1.31 0.32

2250 5948 1878

 Short Term

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

0.599
-2.68

0.655

1001 2909 915

 All Spans Loaded  Odd Spans Loaded  Even Spans Loaded

 Incremental

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

1.51

-6.74

1.66

396 1157 362

 All Spans Loaded  Odd Spans Loaded  Even Spans Loaded

 Total Long Term

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

1.76

-7.96

1.96

340 980 307

 All Spans Loaded  Odd Spans Loaded  Even Spans Loaded
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 Odd Spans Loaded
 Transfer

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

0.267 -1.31 0.32

2250 5948 1878

 Short Term

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

0.717
-3.27

0.815

836 2384 736

 All Spans Loaded  Even Spans Loaded  Odd Spans Loaded

 Incremental

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

1.63

-7.33

1.82

367 1064 330

 All Spans Loaded  Even Spans Loaded  Odd Spans Loaded

 Total Long Term

 600

 1

 8400

 2

mm

 -7

 -14

 -21

 0
mm

1.88

-8.55

2.11

319 912 284

 All Spans Loaded  Even Spans Loaded  Odd Spans Loaded

 Detailed Reinforcement
 Span 0

Top Reinforcement Bottom Reinforcement

Locat
Max
Size

Max
Space Area Depth

Section
Width Rebar Reqd

Max
Size

Max
Space Area Depth

Section
Width Rebar Reqd

mm mm mm mm2 mm mm A mm mm mm2 mm mm A
100 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
150 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
225 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
300 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
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Top Reinforcement Bottom Reinforcement

Locat
Max
Size

Max
Space Area Depth

Section
Width Rebar Reqd

Max
Size

Max
Space Area Depth

Section
Width Rebar Reqd

mm mm mm mm2 mm mm A mm mm mm2 mm mm A
375 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
450 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
488 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
525 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
562 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
599 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added

Shear Reinforcement
Spacing of Sets

Area
2 legs
N10

2 legs
N12

2 legs
N16

Shear
Comments

mm2/mm mm mm mm A
0 0 0 0 No shear steel
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

Design Comments:-
    -   - Span 0 - Required Bar Size is smaller than the Preferred Bar Size. Maintaining the same cover will require slightly less reinforcement than
calculated.

 Span 1
Top Reinforcement Bottom Reinforcement

Locat
Max
Size

Max
Space Area Depth

Section
Width Rebar Reqd

Max
Size

Max
Space Area Depth

Section
Width Rebar Reqd

mm mm mm mm2 mm mm A mm mm mm2 mm mm A
1 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added

149 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
151 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
600 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
899 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added

1199.9 0 0 0 48 600 No Steel Added 36 300 0 700 600 No Steel Added
1574.9 0 0 0 48 600 No Steel Added 32 300 0 700 600 No Steel Added

1950 0 0 0 48 600 No Steel Added 32 300 0 700 600 No Steel Added
2600 0 0 0 48 600 No Steel Added 28 288.3 0 700 600 No Steel Added
3250 0 0 0 48 600 No Steel Added 28 281.7 0 700 600 No Steel Added
3900 0 0 0 48 600 No Steel Added 28 282 0 700 600 No Steel Added
4550 0 0 0 48 600 No Steel Added 28 289.3 0 700 600 No Steel Added
5200 0 0 0 48 600 No Steel Added 32 300 0 700 600 No Steel Added
5850 0 0 0 48 600 No Steel Added 32 300 0 700 600 No Steel Added
6225 0 0 0 48 600 No Steel Added 36 300 0 700 600 No Steel Added
6599 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
6900 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
7200 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
7500 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
7649 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
7651 0 0 0 48 600 No Steel Added 40 300 0 700 600 No Steel Added
7799 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added

Shear Reinforcement
Spacing of Sets

Area
2 legs
N10

2 legs
N12

2 legs
N16

Shear
Comments

mm2/mm mm mm mm A
0 0 0 0
0 0 0 0
0 0 0 0

0.42 373.8 500 500 Minimum Steel
0.42 373.8 500 500 Minimum Steel
0.42 373.8 500 500 Minimum Steel

0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel
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Shear Reinforcement
Spacing of Sets

Area
2 legs
N10

2 legs
N12

2 legs
N16

Shear
Comments

mm2/mm mm mm mm A
0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel

0.42 373.8 500 500 Minimum Steel
0.42 373.8 500 500 Minimum Steel

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

Design Comments:-
    -   - Span 1 - Required Bar Size is smaller than the Preferred Bar Size. Maintaining the same cover will require slightly less reinforcement than
calculated.

 Span 2
Top Reinforcement Bottom Reinforcement

Locat
Max
Size

Max
Space Area Depth

Section
Width Rebar Reqd

Max
Size

Max
Space Area Depth

Section
Width Rebar Reqd

mm mm mm mm2 mm mm A mm mm mm2 mm mm A
1 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added

38 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
75 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added

112 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
150 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
225 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
300 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
375 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
450 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added
500 40 300 0 48 600 No Steel Added 0 0 0 700 600 No Steel Added

Shear Reinforcement
Spacing of Sets

Area
2 legs
N10

2 legs
N12

2 legs
N16

Shear
Comments

mm2/mm mm mm mm A
0.42 373.8 500 500 Minimum Steel
0.42 373.8 500 500 Minimum Steel
0.42 373.8 500 500 Minimum Steel
0.42 373.8 500 500 Minimum Steel
0.42 373.8 500 500 Minimum Steel

0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel
0 0 0 0 No shear steel

Design Comments:-
    -   - Span 2 - Required Bar Size is smaller than the Preferred Bar Size. Maintaining the same cover will require slightly less reinforcement than
calculated.

 Reinforcement Layout

 600

 1

 8400

 2
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 -400
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)
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    -   - Span 0 - Required Bar Size is smaller than the Preferred Bar Size. Maintaining the same cover will require slightly less reinforcement than
calculated.

    -   - Span 1 - Required Bar Size is smaller than the Preferred Bar Size. Maintaining the same cover will require slightly less reinforcement than
calculated.

    -   - Span 2 - Required Bar Size is smaller than the Preferred Bar Size. Maintaining the same cover will require slightly less reinforcement than
calculated.
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TALL Engineers
RevB

19-21 The Corso, Manly

Maximum Pile Deflection Under SWL

114x6.0CHS

Corefilled

Ps 160,000 N

L 6,000 mm

As 2041 mm^2

Es 205000 N/mm^2

Ac 8219 mm^2

Ec 32000 N/mm^2

Helix size 400 mm

Shape Square

Effective helix diameter 451

PsL/AE 1.41 mm

0.01d 4.51 mm

PsL/AE + 0.01d 5.92 mm

Actual working load 160,000 N

Actual pile deflection under 

service loads 5.92 mm

Vertical deflection is a function of flexing of the helix plate, the pressure variation across the helix plate, skin 

friction resistance down the shaft and deflection of the subgrade under the applied pressure

As screw piles are a proprietary item and the resistance of the founding strata can be nominated by 

specification of the minimum applied torque at refusal, measured pile deflections under static load test can 

be determined via empirical relationships from amassed pile static load test data.

As piles are in sand through out their entire depth, the pile acceptance deflection understatic load test will 

be the long term settlement of the piles under service.

As the bearing strata is sand, the static load test deflection limit can therefore be considered as the 

deflection limit under working loads.

Ps is the rated load of the proprietary pile, installed into granular material at the minimum nominated 

driving torque at refusal
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