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1. [bookmark: _Toc226969341]Scope
Austroads Technical Specification ATS 4505 sets out the requirements for the design of steel Lighting Poles.
[bookmark: _Toc226470100][bookmark: _Toc226969342]Referenced Documents
The following documents are referenced in this Specification:
	Australian/New Zealand Standards[footnoteRef:2] [2:  Notwithstanding that AS/NZS 4676 and AS/NZS 4677 have been withdrawn, these standards are referenced in this Specification.] 

SA/SNZ TS 1158.6	Lighting for roads and public spaces, Part 6: Luminaires – Performance
AS/NZS 1170	Structural design actions
Part 0:	General principles
Part 2:	Wind actions
AS ISO/IEC 17025	General requirements for the competence of testing and calibration laboratories
AS 1798	Lighting poles and bracket arms – Recommended dimensions 
AS 4100	Steel structures
AS/NZS 4676	Structural design requirements for utility service poles 
AS/NZS 4677	Steel utility service poles
AS/NZS 5100.6	Bridge design, Part 6: Steel and composite construction
AS/NZS ISO 9001	Quality management systems – Requirements

	Austroads
AP-C87	Austroads Glossary of Terms 
ATS 4510	Supply of Lighting Poles
ATS 5450	Protection of Steelwork by the use of Paint Coatings

	American Association of State Highway and Transportssation Officials (AASHTO)
MASH2	Manual for Assessing Safety Hardware, Second Edition
AASHTO LRFDLTS-1	Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals


[bookmark: _Toc226470101][bookmark: _Toc226969343]Definitions
[bookmark: _Ref218756427]In addition to the definitions in AS 1798 and AP-C87, the following definitions apply to this Specification.
	Lighting Pole:	
	A pole for the purpose of supporting luminaires that complies with this Specification. It may also support other items, such as traffic signals, Intelligent Transport System (ITS) equipment and solar panels. It includes ancillary items, such as base plates, fabricated steel components of the footing, outreach arms, brackets and spigots for luminaires. 

	Professional Engineer:
	A person who:
is registered on any scheme of registration of engineers prescribed by legislation in the applicable jurisdiction;
is appropriately registered or prequalified if the Principal has implemented an applicable registration or prequalification scheme; and
satisfies at least one of the following requirements: 
is a Chartered Professional Engineer; or
holds a 4-year civil engineering degree from a university that is accredited under the Washington Accord and is registered in a relevant area of practice on the National Engineering Register (in Australia) or the Register of Chartered Professional Engineers (in New Zealand).

	Proof Engineer:
	The Professional Engineer or entity who is responsible for undertaking Proof Engineering.

	[bookmark: _Hlk72852042]Proof Engineering:
	An independent check of design drawings and specifications without reference to the original calculations, which may include duplicate calculations.

	Supplier:
	The Australian or New Zealand business entity that supplies the Lighting Poles. The Supplier may be the manufacturer of the Lighting Poles. 


Notes:
0. An ‘Energy Absorbing Pole’ may also be referred to as an ‘Impact Absorbing Pole’.
0. The definition of ‘Lighting Pole’ in Clause 3.1 takes precedence over the definition in AS 1798.
[bookmark: _Toc226470102][bookmark: _Toc226969344][bookmark: _Ref9599800][bookmark: _Ref222733602]General Design Requirements
The Lighting Poles must be designed to meet the requirements of AS/NZS 4676 and the additional requirements set out in this Specification. Any high mast lighting towers (i.e. the nominal height exceeds 15 m) must be designed in accordance with AASHTO LRFDLTS-1. 
Where the dimensions of poles, base plates, outreach arms and other components are specified in the Principal’s drawings, the design must comply with those dimensions. The Principal is under no obligation to accept a Lighting Pole with alternative dimensions.
[bookmark: _Ref203132423]If an Energy Absorbing Pole has not been previously approved by the Principal and the Supplier proposes to carry out crash testing as required in Annexure B, the Supplier must notify the Principal of the date of the test and provide details of the test. This includes calculations in sufficient detail to prove that the proposed tests are representative of the maximum design loads. The submission must state the maximum bending moment that may be applied at pole base level of each pole type.
	HOLD POINT 1

	Process Held
	Crash test of an Energy Absorbing Pole (where required)

	Submission Details
	Notification of the date of the test and the supporting details set out in Annexure B must be submitted to the Principal at least 10 working days prior to carrying out the crash test. 


[bookmark: _Toc226470103][bookmark: _Toc226969345]Design Basis
Poles must be designed to:
provide an in-service fatigue life of not less than 50 years;
withstand the required loadings and combinations specified in this Specification; and
ensure all structural members conform with the requirements of AS 4100.
For the determination of the ultimate limit state, in accordance with AS 4100, the dead loads and wind loads must be combined based on 1.20G + Wu, in accordance with AS/NZS 1170.0.
Poles must be designed for the permanent load and wind load determined in accordance with AS/NZS 1170.0 and AS/NZS 1170.2, taking into consideration all attachments that may be fastened to the Lighting Pole (including luminaires, solar panels, cameras, signs). 
Unless specified otherwise in the Principal’s drawings, the mass of the luminaire used for design of the Lighting Pole must not be less than specified in Table 2.2 of SA/SNZ TS 1158.6. The area of the luminaire must be taken from the orientation which gives the greatest wind exposure surface and the resultant wind load applied at the top of the pole and not be less than 0.25 m2.
The wind loads must be based on a design wind speed for the ultimate limit state of 45 m/s and for the region applicable to the pole.
[bookmark: _Toc226470104][bookmark: _Toc226969346]Serviceability Limit State
Under the serviceability limit state:
1. the dynamic deflection of the pole from vertical position, measured as a percentage of the vertical section height, must not exceed:
1. 1% for a hinged pole with a Closed Circuit Television (CCTV) camera attached; and
1. 4% for other poles; and
1. the deflection of the outreach must not exceed 4% of the nominal horizontal outreach length.
[bookmark: _Toc226470105][bookmark: _Toc226969347]Design of Hinged poles
Hinged poles, where required, must be base plate mounted type with an underground power supply, unless a slip base pole is specified.
Hinged poles may be used for the support of lighting and/or CCTV cameras. The top of the pole must consist of either:
1. an outreach arm for luminaire headframe; or
1. a spigot to support a camera-mounting adaptor that supports the pan/tilt CCTV camera unit.
An access hatchway must be located such that it is unobstructed by the hinged section of the pole –  that is, perpendicular to the swing direction. The hatchway size must be:
1. 600 mm × 150 mm on 350 mm Pitch Circle Diameter (PCD) poles; or
1. 600 mm × 230 mm on 500 mm PCD poles.
The top of the hatchway must be a maximum of 1,500 mm above the base of the pole. The tilting section of the pole must be above the access hatch. The tilt pole complete with luminaries or cameras must be such that the outreach spigot or camera mounting plate when lowered must be at a height of between 1,200 mm and 1,400 mm above the pole base.
The pole must be designed such that it is not possible for the luminaires or camera equipment to touch the lower section of the pole. Pulling eyes must be located on the flap and at the pole base so that a rope may be used to raise the hinged section and regulate the lowering speed of the hinged section.
Unless alternative details are specified in the Principal’s drawings, hinged poles must have 2 independent latching systems to hold the flap in place. Each latching system must be of sufficient strength to individually restrain the pole from lowering. For example:
1. a tamper proof stainless steel bolt of appropriate strength to hold the flap rigidly to the pole free from movement; and
1. a system that enables the pole to be securely locked into position with a padlock.
Counterweights must be provided to achieve rotational balance. The total mass of the counterweights must be appropriate, taking into consideration the size of the pole and the mass of the attachments. The mass of an individual counterweight must not exceed 10 kg.
The connecting pin and the lower section of the swing arm must be designed to resist shear forces and bending moment generated by dead, live and wind loads. The pivot hinge must be adequately welded to the base section of the pole.
[bookmark: _Toc226470106][bookmark: _Toc226969348]Design for Durability
The expected service life is the period adopted in design for which a Lighting Pole is required to perform its intended purpose with periodic maintenance and without replacement or major structural repairs. The expected service life must not be less than 50 years.
[bookmark: _Toc226470107][bookmark: _Toc226969349]Other Requirements
Above the top of the base plate, the poles must be circular or multi-sided in cross section throughout.
All internal corners, such as cut-outs for doors or slots, must have a radius of 5 times the plate thickness.
[bookmark: _Toc226470108][bookmark: _Toc226969350]Certification
[bookmark: _Ref225483897]The Supplier must provide certification from a Professional Engineer, with at least 5 years of relevant experience in structural engineering, that the design of the Lighting Poles complies with the requirements off this Specification and relevant standards.
[bookmark: _Ref140060342]If the Supplier proposes to manufacture the Lighting Poles in a country other than Australia or New Zealand and the use of standards not included in this Specification is proposed, the certification must include a statement that the standards are not of a lesser standard than those listed in this Specification. The Principal is under no obligation to accept any such proposal.
[bookmark: _Toc226470109][bookmark: _Toc226969351]Proof Engineering
[bookmark: _Ref225483874]If specified, the design of all Lighting Poles covered by this Specification must be Proof Engineered by an independent third-party Proof Engineer who is approved by the Principal for the Proof Engineering of structures. The Supplier must submit a certificate from the Proof Engineer, verifying that the design complies with this Specification, to the Principal.
[bookmark: _Ref225483992][bookmark: _Toc226470110][bookmark: _Toc226969352][bookmark: _Ref203126408][bookmark: _Ref207100024]Design Report
[bookmark: _Toc226470111][bookmark: _Toc226969353]General
[bookmark: _Ref225483851]The Supplier must prepare a Design Report that includes, at a minimum, the information set out in this Clause 12 and submit the report to the Principal.
[bookmark: _Toc226470112][bookmark: _Toc226969354]Design
Fully detailed drawings in an electronic format acceptable to the Principal and in accordance with the Principal’s CAD drawing standards.
A copy of all supporting calculations, including the maximum bending moment and shear force that is applied at the pole base level for all poles, for serviceability and ultimate limit states.
Confirmation of specified intended life and details of any recommended maintenance to ensure that it is achieved.
Certification of the design from the Professional Engineer and the Proof Engineering certificate 
(if applicable).
[bookmark: _Toc226470113][bookmark: _Toc226969355]Manufacture
Certification that the lighting poles will be manufactured and supplied under a quality management system complying with AS/NZS ISO 9001.
If the Lighting Poles will be supplied with a protective coating system in addition to galvanizing, full technical details of the system, including product name, type, manufacturer. If painted film is specified, the details required under ATS 5450 must be included. If heat shrink is specified, a report of the peel strength test must be included (refer to ATS 4510). 
[bookmark: _Toc226470114][bookmark: _Toc226969356]Installation and Maintenance
Procedure for assembly of the sections and base including lifting and installation procedures. For slip base poles, the procedure must include the torque setting for the holding down bolts and the maximum and minimum torque tolerance applicable.
Maintenance requirements for breakaway devices.
[bookmark: _Toc226470115][bookmark: _Toc226969357]Statement of Compliance
A Statement of Compliance certifying that the design complies with this Specification and that the Lighting Poles will comply with ATS 4510.[footnoteRef:3] [3:  Compliance with Clause 9 of ATS 4510 is only required if a protective coating in addition to galvanising is specified.] 

[bookmark: _Toc226470116][bookmark: _Toc226969358]Testing of Energy Absorbing Poles
For Energy Absorbing Poles, a report of a compliant crash performance test undertaken in accordance with Annexure B.
If specified or if requested by the Principal, a report of a compliant load test in accordance with Annexure B.
Records of the testing must be submitted in standard speed .mp4 format or another format acceptable to the Principal.
[bookmark: _Toc226470117][bookmark: _Toc226969359]Sample Product
If requested by the Principal, the Supplier must provide access at the manufacturers’ premises, or other agreed location, to enable the Principal to inspect a sample of the product.
[bookmark: _Toc26182495][bookmark: _Toc74148916][bookmark: _Toc222918660][bookmark: _Toc226470118][bookmark: _Toc226969360]Summary of Hold Points, Witness Points and Records 
The following is a summary of the Witness Points/Hold Points that apply to this Specification and the Records that the Supplier must submit to the Principal to demonstrate compliance with this Specification.
	CLAUSE
	HOLD POINT
	WITNESS POINT
	RECORD

	4.3
	Crash test of an Energy Absorbing Pole (where required)
	
	Notification of test date and supporting details 

	10.1
	
	
	Certification of Compliance

	11.1
	
	
	Proof Engineering certification

	12.1
	
	
	Design Report


[bookmark: _Toc216872531][bookmark: _Ref226470076][bookmark: _Toc226470119][bookmark: _Toc226969361]Testing of Energy Absorbing Poles 
[bookmark: _Toc226969362]Crash Performance Testing
General
Unless the requirement for a crash test is waived by the Principal, the performance of each type of Energy Absorbing Pole must be verified by full-scale impact crash performance testing. Crash testing of Slip Base Poles and Rigid Poles is not required.
Crash performance testing is carried out to ensure that the pole performs as required to minimise the risk of injury to the vehicle occupants.
The Lighting Pole which is tested must comply with the design submitted to the Principal and be representative of the poles supplied to the Principal.
[bookmark: _Hlk140063627]Unless otherwise approved by the Principal, all testing pursuant to an application for approval must be performed by a MASH/AASHTO testing facility that is accredited to meet the requirements of AS ISO/IEC 17025 for the test method. The laboratory’s accreditation body must be a signatory to the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement (ILAC MRA) for testing laboratories. The National Association of Testing Authorities (NATA) and International Accreditation New Zealand (IANZ) are signatories to the ILAC MRA.
All least 10 working days prior to undertaking the test, the Supplier must submit the following to the Principal:
Notification of the date and location of the test; 
Calculations in sufficient detail to prove that the proposed tests are representative of the maximum design loads; and
Procedure for undertaking the test, including points of application of the crash test load, method of applying the load and details of measuring instruments.
[bookmark: _Hlk140064141]A representative of the Principal may be on site during testing.
Where crash testing of the Lighting Pole is carried out, the Supplier acknowledges that the period for assessment may be up to 30 working days.
Testing
For crash testing, Energy Absorbing Poles must be installed on a standard in-ground or else plate set base with the top of the pole flange positioned 75 mm ± 25 mm above ground level, and the floor pan of the crash vehicle must be not less than 125 mm above ground level.
The pole, under testing, must include all attachments.
The crash vehicle is not to impact the pole flange.
The point of impact is to be not more than ¼ width of the vehicle from the longitudinal centreline of the vehicle.
Compliance Criteria
In impacting the pole, the vehicle must be brought to rest by the pole in a controlled manner.
[bookmark: _Ref216871445]Any pitch, yaw or roll must be such that the vehicle will not overturn or spin away from the pole.
[bookmark: _Ref226469775]Poles that achieve the longitudinal and lateral ride-down accelerations as specified in MASH2, as shown in Table ‎B.1.14, will be accepted. Poles that do not meet the longitudinal and lateral ride-down accelerations specified in Table ‎B.1.14 may be considered by the Principal for use in speed environments lower than 70 km/h.
[bookmark: _Ref226462296]Table ‎B.1.14:	Pole performance criteria from MASH2
	Parameter
	Requirement (1)
	MASH2 Reference

	Test vehicle
	1,100C
1,100 kg (±55 kg)
	Table 2.1

	Impact Speed
	70 km/h
	Table 2.5

	Impact Angle
	0–5 degrees
	Table 2.5

	Preferred maximum occupant ride-down acceleration
	15.0 G
	Table 5-1B, Section 5.2.2

	Absolute maximum allowable occupant ride-down acceleration
	20.49 G
	Table 5-1B, Section 5.2.2


Note:
For frontal impact by a vehicle, measured at the vehicle’s centre of mass.
Testing History
[bookmark: _Hlk140063941]The Supplier must submit to the Principal evidence of any previous crash performance testing or equivalent satisfactory performance of each unique type of Lighting Pole.
[bookmark: _Toc226969363]Pole Load Testing 
General
If requested by the Principal, the performance of each type of Energy Absorbing Pole must be verified by load testing.  Load testing of Slip Base Poles and Rigid Poles is not required.
The Lighting Pole which is tested must comply with the design submitted to the Principal and be representative of the poles supplied to the Principal.
The testing must be conducted by a MASH/AASHTO testing facility that is accredited in accordance with Clause 5.4, unless otherwise approved by the Principal.
All least 10 working days prior to the date proposed for undertaking the test, the Supplier must submit the following to the Principal:
0. Notification of the date and location of the test; 
Calculations in sufficient detail to prove that the proposed tests are representative of the maximum design loads; and
Procedure for undertaking the test, including points of application of the crash test load, method of applying the load and details of measuring instruments.
A suitably qualified representative of the Principal may be on site during testing.
Testing
Prototype testing must be carried out in accordance with AS/NZS 5100.6, Section 15.4, unless otherwise specified.
The pole, under testing, must include attachments, supplied at no cost to the Principal.
Details of Points of application of the test load, method of applying the load and measuring instruments must be subject to the approval of the Principal.
Compliance Criteria
The criteria for acceptance for strength and serviceability must be in accordance with AS/NZS 5100.6, Clause 15.4.5 and the following additional requirements:
0. The maximum elastic deflection at the top of the pole under the serviceability limit state test load must not exceed 4.0% of the luminaire mounting height; and
After removal of the strength limit state test load, the permanent deformation at the top of the pole must not exceed 1.0% of the nominal pole height.
Testing History
The Supplier must submit to the Principal evidence of any previous crash performance testing or evidence of equivalent satisfactory performance of each unique type of Lighting Pole.
[bookmark: _Toc226969364]Amendment Record
	Edition no.
	Clauses amended
	Action
	Date

	1.0
	New specification
	New
	April 2026

	
	
	
	



	Key
	

	Format
	Change in format

	Substitution
	Old clause removed and replaced with new clause

	New
	Insertion of new clause

	Removed
	Old clauses removed
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