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Tubular Steel - Katana Piles
Katana Foundations Pty Ltd has compiled this product statement, outlining the requisite standards and

procedures for the supply and installation of the Katana Twin-Fin Pile. The information contained herein

alignswith theapplicableAustralian andNewZealandStandards.
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General

1.0 Scope

Thework to be carried out as per this specification include:

● Supplying steel Katana piles

● Installing steel Katana piles

● Designing and certifying steel Katana pile.

2.0References

Australian Standards

➢ AS 1163 | Cold-formed Steel Hollow Sections

➢ AS 1579 | Arc-Welded Steel Pipes and Fittings forWater &Wastewater

➢ AS 2159 | Piling Design and Installation

➢ AS 2177 | Non-Destructive Testing - Radiography ofWelded Butt Joints inMetal

➢ AS 2203.1 | Cored Electrodes for ArcWelding

➢ AS 2207 | Non-Destructive Testing – Ultrasonic Testing of FusionWelded Joints in Carbon& LowAlloy

Steel

➢ AS 4100 | Steel Structures

Australian/NewZealandStandards

➢ AS/NZS 1153.1 | Low Carbon Steel Electrodes for Manual Metal-Arc Welding of Carbon Steels &

Carbon-Manganese Steel

➢ AS/NZS 1554.1 | Welding of Steel Structures

➢ AS/NZS 3678 | Structural Steel - Hot-rolled Plates, Floorplates& Slabs
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SupportingDocumentation

➢ Appendix A | Weld Specification: 80kN Series

➢ Appendix B | Weld Specification: 150kN Series

➢ Appendix C | Corrosion Review: 80kN Series

➢ Appendix D | Corrosion Review: 150kN Series

➢ Appendix E | Pile Testing

➢ Appendix F | Bracing Plate

➢ Appendix G | Lateral Capacities
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Materials

3.0 Steel KatanaPiles

Requirements for the80kN, 100kN and 150kN Steel Katana Twin-Fin Pile:

➔ The steel shaft of the Katana Pile shall be constructed using ‘BlueScope Steel’ Circular Hollow Section

(CHS) structural steel with a yield strength exceeding 460MPa and a tensile strength of 490MPa or

higher, meeting AS 1163 standards andmanufactured in accordancewith AS/NZS 1554.1.

➔ The helix plates of the Katana pile shall be manufactured with a yield strength of 400 or higher,

conforming to AS 3678 standards andmanufactured following AS/NZS 1554.1.

➔ Material Certification: Test certificates for the steel utilized in the production of the Katana pilesmust

be provided, following AS/NZS 3679.1 standards, confirming compliance with the standard through

manufacturer-conducted tests.

➔ Dimensions & Tolerances: The steel hollow sections must adhere to manufacturing tolerances as

outlined in AS/NZS 1163: 2016.

➔ Weld Specifications must adhere to the report by e3K Global, a division of Gilmore Engineers; refer to

Appendix A&B.

➔ The use of unidentified or second-hand steel is strictly prohibited. All steel must comply with AS

4100.

➔ Followingmanufacturing, Katana pilesmust undergo visual inspection and receive approval.

Corrosion protection for Steel Katana Twin-Fin Pile:

➔ Katana Piles’ steel components shall be designed in accordancewith AS 2159 Section 6.3, considering

sectional loss based on the site’s corrosion classification and design life; refer to Appendix C&D for

e3K Global’s Katana pile corrosion review.
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Design

4.0Designof Steel KatanaTwin-FinPiles

➔ Incorporating the Katana pile into a foundation system requires the involvement of a practicing

professional structural engineer with experience in the utilization and design of steel Twin-Fin Piles.

➔ The steel Katana piles must be engineered in compliance with AS 4100 and AS 2159 standards to

accommodate safe working loads (SWL) of 80kN, 100kN, or 150kN, inclusive of any supplementary

loads resulting from installationmisalignment, soil movement, or pile settlement, if applicable.

➔ Design calculations for Katana piles should incorporate a load eccentricity of 25mm and a realistic

estimation of effective length tailored to specific soil conditions.

➔ The maximum settlement of Katana piles under the designated working load should adhere to the

specifications detailed in AS 2159 Table 8.2, unless otherwise indicated in the engineering drawings.

➔ The connection of Katana pile to the footing or superstructure must be a component of the design

process undertaken by the designated engineer.
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Installation

5.0KatanaPile Installation

Installation Requirements for the Steel Katana Twin-Fin Pile:

➔ Installation of the Katana piles must be conducted using specialised equipment that is properly

calibrated to allow for the monitoring and recoding of torque readings during the installation

process.

➔ The installation of Katana pilesmust be carried out by a ‘Certified Katana Installer/Contractor.’

◆ Note: Installers/contractors must obtain approval from an authorised Katana

Representative to be eligible to carry out future installations on behalf of Katana.

◆ An installationmanual is available upon request.

➔ Proposed equipment for Katana pile installation and the proficiency of operatorsmust be submitted

to project engineers for approval.

➔ During storage, transportation, lifting, and installation, Katana piles must be adequately supported.

Any steel Katana piles that are damaged or distorted beyond the specified tolerances outlined in AS

1163-2016must be replaced at the contractor’s sole expense.

➔ Should testing be necessary, the piling contractor must provide a record of the initial ‘Rapid Load

Test’ verification, including installation torques and achieved piled depths, for approval. The engineer

must endorse the installation before the concrete foundation is completed.

Installation Tolerances for the Steel Katana Twin-Fin Pile:

➔ The maximum variation from the plan position, as indicated in the drawings, should not exceed ±

25mm.

➔ The installation of the Katana pile shaft must adhere to verticality standards, with a variation not

exceeding 4% from the vertical.

➔ The maximum allowable variation of the cut-off level shall be ± 25mm from that shown on the

drawings.
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Certification

6.0KatanaPile Certification

Upon completion of the Katana piling works, the piling contractor is required to provide the following

certification to the project engineer or principal contractor.

➢ Confirmation that Katana piles have been engineered to support the designated loads specified in

the drawings.

➢ Assurance that Katana piles have been installed in accordancewith the engineered design.

➢ Affirmation that Katana pilesmeet all requirements outlined in AS 4100 and AS 2159.

The design certification must be issued by a practicing professional structural/geotechnical engineer, as

defined by the Building Code of Australia/New Zealand Building Code, who possesses the necessary

competency and experience in Katana pile design.
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Appendix A
Weld Specifications: 80kN Series
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Appendix B
Weld Specifications: 150kN Series
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Appendix C
Corrosion Review: 80kN Series
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Appendix D
Corrosion Review: 150kN Series
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Appendix E
Pile Testing
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Introduction

A series of twenty six compressive tests, six lateral tests and ten pull out (tension) tests were undertaken to

present a report of results in accordancewith static pile load tests, AS 2159-2009 specifications requirements.

These tests have three primary objectives:

● To establish load-deflection relationships in the pile-soil system,

● To determine capacity of the pile-soil system, and

● To determine load distribution in the pile-soil system.

These tests will confirmdesign assumptions or / and provide information to allow those assumptions and the

pile design to be modified. These tests relate, but are not limited to, a load capacity test for the footings of

buildings, andmore particularly, to the load capacity of screw piles supporting the footings.

Pile Test Loads&LoadApplication Systems

1) Reaction Frame

● Install two or more reaction piles for the reaction frame after the installation of the test pile. Locate

these reaction piles not less than 3.0m from the test pile. These distances aremeasured between the

axis of the test pile and reaction piles.

● Apply the load to the pile by one ormore hydraulic jack.

● Design the reaction frame and reaction piles to resist four times the pile design load indicated in the

contract documents without undergoing a magnitude of deflection exceeding 75 percent of

maximum travel of the jack.

2) Load Application System

Apply load with the jack(s), having a capacity of at least four times the pile design load indicated in the

contract documents. Use jackswith aminimum travel of 150mm, but not less than 25 percent of the test pile's

maximum cross-section dimension. Equip the jack(s) with spherical bearing plates, to bear firmly and

concentrically against the pile load transfer plate. Use an automatic load-maintaining pump with manual

supplement to control load application. Use a pressure-gage for the jack so that the pressure reading

corresponding to the pile design load indicated in the contract documents is between one-fourth and

one-third of maximum gage pressure. Place a load cell (either electric or hydraulic, unless one or the other is

specified in the contract documents) to measure strains for load monitoring during the load test. Load cell

shall be accurate towithin 2% of the indicated load and of stable construction.

Arrange and construct the elements of the load-application system as follows:

1. Provide a level load transfer plate perpendicular to the pile axis.

2. To distribute load over the pile’s entire cross-section, place a solid steel plate of sufficient thickness

(16 mm minimum) to prevent bending as a bearing plate between the capped pile and the jack base.

The size of the solid steel plate shall be not less than the size of the pile butt or less than the area

covered by the jack base.
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3. Place the load application system (including hydraulic jack, spherical bearing and load cell) between

the bearing plate on the pile and the centre of the underside of the load beam.

4. Construct the system so that all components are centred along the pile's longitudinal axis, to ensure

application of a concentric axial load.

5. Immediately before starting a load test, verify that at least 25 mm of clear space exists between the

load transfer plate and load beam. The details of the reaction frame, test pile and apparatus for

testing the load-bearing capacity of the test screw pile are illustrated in figure 1. below

Preparation & Maintenance of Test Area

● Clear the area surrounding the test pile,

● Provide a properly designed level platform of sufficient plan dimensions to support the testing

equipment safely andwith suitable access for operatives,

● Construction plant thatmay be operating elsewhere on sitemust be excluded from

● the test area during the course of the pile test so that the test pile's performance can

● be accuratelymonitored in a safe environment,

● Any excavationswithin the exclusion zone are prohibited,

● Provide complete protection at all times for the pile supports and reference beam fromwind, heavy

rains, direct sunlight, frost action, and other disturbances. Also maintain a temperature of not less

than 10° C and not more than 40° C throughout the duration of the test and provide a thermometer

tomonitor temperature,

● Provide adequate lighting for the duration of the test.
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CompressionTest

Load and unload the test pile incrementally in two cycles, unless an alternative procedure is specified in the

contract documents. Apply each load increment to the pile in as short a period as physically possible. The

maximum load applied is at least 150% the pile design load indicated in the contract documents. The required

load increments are expressed as a percentage of the pile design load. Magnitude and sequence of load

increments for the two loading cycles are as follows:

Cycle Percent ofMaximumDesign Load

1 10,20,30,40,50,60,70,80,90,100

2 10,20,30,40,50,60,70,80,90,100,110,120,130,140,150

Maintain each load increment until the deflection rate under the applied load, or rate of rebound from the

previous load increment, is less than 0.05 mm in 10 minutes. The minimum period for maintaining a load

increment, however, is 30 minutes and an increment may be removed after having been maintained for 2

hours, regardless of rate of deflection or rebound. When 150 percent of the design load has been applied

during Cycle 2, provided the pile has not failed, leave this load in place for 24 hours. When the pile has

rebounded to zero load at the end of Cycle 2, maintain zero load at least 1 hour.

If the pile fails before application of the 150-percent load, rebound it to zero load. The pile designer and the

piling contractor should investigate the causes and undertake appropriate remedial action, if any.
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Tension LoadTest

This test has been developed to calibrate individual sites soil properties to actual performance load capacity

tests. The Katana pile is installed to a set depth, with torque reading obtained. The Katana pile is then tested

to determinewhether it hasmaintained the nominated load bearing capacity, as specified by the engineer.

Methodology

The On-Site Rapid Load Test consisted of a test pile installed at aminimumdepth of 2.0metres below ground

surface. The pile top was 100 mm clear of ground surface enabling Rapid Load Test Device to be positioned

over the top of the test pile. The threaded pull rod was screwed into the top of the test pile ensuring full

embedment of thread then locked off with anM36 locking nut. Loadwas then applied to the pile in increments

using a 20 tonne hydraulic jack. Load was maintained at each loading increment for aminimumof 3minutes

ensuring pressure remained consistent for this period of time. The loadwas increased on each test until such

time load/ pressure could no longer bemaintained atwhich point is considered the failure point of the test.

Procedure

1. Install the first Katana Pile to theminimum target depth as nominatedwithin the foundation design

report.

2. Record the barometric pressure achieved on the machine used for installationwhen at the required

target depth.
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3. Place the Rapid Load Testing Device over the Katana Pile, ensuring a level firm base under the test

unit.

a. Note - Test is not suitable on piles installed at least 2.0metres.

4. Screw in the connecting threaded rod to the full depth of the threaded slug in the top of the pile. Fix

in placewith locking nut as shown in fig.1 below.

5. Connect the hand pumpunit with a calibrated barometric pressure gauge.

6. Hydraulic Ram Jack, pre-loading the test device allowing for potential settlement at base of the

testing unit. This may vary depending on the extent of soils beneath test unit. All persons should be

located aminimumof 3metres clear of the testing unit prior to jacking.

7. Once pre-loading is completed, that is no further settlement can be observed within testing unit.

Continue jacking ram until such time the required pier capacity as nominated by the engineer has

been achieved. Typically, the measured uplifting load is ~ 100 % of the calculated load-bearing

capacity of the pile.

8. Maintainminimum constant pressure on pile at load capacity requirement for a

minimumof 5minutes ensuring pile does not displace.

9. Record barometric pressures achieved on the supplied record sheets and document using

photographs and video evidence.

10. Where the tested pile continues to hold the required load capacity with no displacement for the

minimum time specified, it can be confirmed the screw has passed the load requirements nominated.

Acceptance Criteria

The “Rapid Load Capacity Test” enables the engineer / installer to satisfy themselves, that the Katana piles

load capacity has been met. It must also be noted that the pull-out test, under the “Piling Code” AS2159, has a

1.3 factor of safety. In other words, the pull-out capacity in the nominated soil strata, is 70% of the end bearing

capacity.

Lateral LoadTest

This test has been developed to determine the lateral capacity of the Katana Pile. The lateral capacity of

vertical single piles has been determined from the least of the values calculated on the basis of soil failure,

structural capacity of the pile and deflection of the pile head.

Methodology

The lateral load test setup seen in figure 3. below consisted of a test pile installed approximately 2.0 metres

away from a reaction pile. The reaction pile was installed aminimumof 1.0metre below the final depth of the

test pile. Pile tops were maintained approximately 100 mm above ground level, where applied loads were

imposed using a 5 tonnewinch in linewith a calibrated 5 tonne scalemeasuring the applied loads as thewinch

was retracted. The winch acted by pulling the test pile head towards the reaction pile. Lateral movements

were monitored at two points at the test pile top at a distance of 100 mm above the ground surface to

measure lateral deflections at the point of load application. The lateral movement was measured using dial
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gauges with 0.01 mm accuracy and 150 mm travel. All dial gauge readings were recorded at the same time at

each point additional loadwas applied.

Procedure

1. Install test pile to required target depth.

2. Record torque reading and document at final depth installed.

3. Install a single reaction pile after the installation of the test pile. Locate the reaction piles not less

than 2.0m from the test pile. These distances are measured between the axis of the test pile and

reaction piles.

4. Screw in high capacity eye bolts to top of test pile and reaction pile.

5. Mount in line scale andwinch to pile tops between test pile and reaction pile.

6. Install dial gauges at base of test pile, with gaugesmeasuring the deflection at the point of load

application.

7. Begin to apply load by retractingwinch, documenting the applied load on the in line scale.

Maintain each applied load until stable, recording deflection on dial gauges throughout test

duration.

8. Where required applied loads have been reached, release pressure fromwinch removing all applied

load from test pile.

9. Record rebound of test pile on dial gauge after applied load removed.

10. Results of the lateral load test are to be presented in the formof a load deflection curve as presented

in the following field test results.
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Acceptance Criteria

The engineer must satisfy themselves, that the bracing requirements of the intended construction do not

exceed the lateral loading capacity of the installed screw piles. Where this is the case a review of bracing

measuresmust be undertaken.

Summary of Results

Test results for Compression and Tensile give a “Ultimate Geotechnical Load Capacity”.

Lateral loads are nominated at a point where we had a 20mmdeflectionwithin the pipe. The 20mmmarkwas

the point wherewe still achieve total reboundwhen loadwas released.

Test
No.

Location Region Series Pile
Depth

Compression Lateral Tension

Suburb m kN kN kN

1 Jimboomba QLD 80 2 140 3.2

2 Jimboomba QLD 80 2 140 102

3 Browns Plains QLD 80 2 140 3.3

4 Browns Plains QLD 80 2 128 89

5 Flinders View QLD 80 2 76 51

6 Flinders View QLD 80 3 153 115

9 Redbank QLD 80 2 115 3.8 76

10 Mordialloc VIC 80 3 168

11 Mordialloc VIC 80 3 224

12 Jimboomba QLD 100 3 176 155

13 Browns Plains QLD 100 3 199

14 Flinders View QLD 100 3 198 163

15 Mordialloc VIC 100 3 168

16 Papakura NZ 100 3 89 73

17 Jimboomba QLD 150 3 280

18 Browns Plains QLD 150 3 278

19 Flinders View QLD 150 4 256

20 Mordialloc VIC 150 3 322

21 Redbank QLD 150 4 300

22 Horsam VIC 80 3 125

23 Horsam VIC 80 3 150

24 Papakura NZ 80 4 120 80

25 Pyes Pa NZ 80 7 113

26 Hamilton NZ 80 4 116 80

Limitations

STA Consulting Engineers (STA) has prepared this report in accordancewith the usual care and thoroughness

of the consulting professional for the use of the Stoddart Foundation Systems Pty Ltd screw pile. It is based
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on generally accepted practices and standards at the time it was prepared. No other warranty expresses or

implied, ismade as to the professional advice included in this report.

Katana –80kNSeries
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Katana – 100kNSeries

Katana – 150kNSeries
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Appendix F
Bracing Plate
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Introduction

A series of two lateral tests were undertaken to present a report of results in accordancewith, AS 2159-2009

specifications requirements. The test objectiveswere:

● To determine capacity of the bracing pile.

These tests relate to the lateral load capacity of the bracing Katana pile supporting the footings.

Lateral LoadTest

This test has been developed to determine the lateral capacity of the Katana Pile. The lateral capacity of

vertical single pile has been determined from the least of the values calculated on the basis of soil failure,

structural capacity of the pile and deflection of the pile head.

Methodology

The lateral load test setup seen in figure 3. below consisted of a test pile installed approximately 2.0 metres

away from a reaction pile. The reaction pile was installed aminimumof 1.0metre below the final depth of the

test pile. Pile tops were maintained approximately 100 mm above ground level, where applied loads were

imposed using a 5 tonnewinch in linewith a calibrated 5 tonne scalemeasuring the applied loads as thewinch

was retracted. The winch acted by pulling the test pile head towards the reaction pile. Lateral movements

were monitored at two points at the test pile top at a distance of 100 mm above the ground surface to

measure lateral deflections at the point of load application. The lateral movement was measured using dial

gauges with 0.01 mm accuracy and 150 mm travel. All dial gauge readings were recorded at the same time at

each point additional loadwas applied.

Procedure

1. Install test pile to required target depth.

2. Record torque reading and document at final depth installed.

3. Install a single reaction pile after the installation of the test pile. Locate the reaction piles not less

than 2.0m from the test pile. These distances are measured between the axis of the test pile and

reaction piles.

4. Screw in high capacity eye bolts to top of test pile and reaction pile.

5. Mount in line scale andwinch to pile tops between test pile and reaction pile.

6. Install dial gauges at base of test pile, with gauges measuring the deflection at the point of load

application.

7. Begin to apply load by retracting winch, documenting the applied load on the in line scale. Maintain

each applied load until stable, recording deflection on dial gauges throughout test duration.

8. Where required applied loads have been reached, release pressure from winch removing all applied

load from test pile.
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9. Record rebound of test pile on dial gauge after applied load removed.

10. Results of the lateral load test are to be presented in the formof a load deflection curve as presented

in the following field test results.

Acceptance Criteria

The engineer must satisfy themselves, that the bracing requirements of the intended construction do not

exceed the lateral loading capacity of the installed screw piles. Where this is the case a review of bracing

measures must be undertaken or additional portals must be created to improve the lateral stability of the

system.

Summary of Test Results

Test results for Compression and Tensile give an “Ultimate Geotechnical Load Capacity”.

Lateral loads are nominated at a point where we had a 20mmdeflectionwithin the pipe. The 20mmmarkwas

the point wherewe still achieve total reboundwhen loadwas released.

Test No. Location Pile Depth Lateral

Suburb m kN

1 Browns Plains 2 8.35

2 Browns Plains 2 8.61

Limitations

STA Consulting Engineers (STA) has prepared this report in accordancewith the usual care and thoroughness

of the consulting professional for the use of the Stoddart Foundation Systems Pty Ltd and Katana Pile. It is
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based on generally accepted practices and standards at the time it was prepared. No other warranty

expresses or implied, ismade as to the professional advice included in this report.
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Appendix G
Lateral Capacities
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