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SPECIFICATION
HARDWOOD TIMBER CROSS-ARMS FOR OVERHEAD POWER LINES
1.0
SCOPE
This specification stipulates a guide to the Suppliers on the requirements for the production, works testing and delivery to Fiji Electricity Authority the Hardwood Cross-arms for use on its Distribution overhead lines and service mains support.
2.0
REFERENCE DOCUMENTS
The Hardwood Cross-arms shall conform to the latest editions of the following standards unless varied by this specification.

· AS 2209 Timber Poles for Overhead Lines 

· AS 1720 SAA Timber Structure Code

· AS 1720.1 Design Methods 

· AS 2878 Timbers – Classification into Strength Groups 

Any other relevant standard may also be considered. 

3.0
QUALITY OF CROSS-ARMS
Quality cross-arms shall be manufactured from the approved species and grade of timber available locally or overseas. The timber selected for such purpose shall be of straight grained sound true wood, well sawn and free from brittle wood, decay, cross-grain knots, stakes, splits, holes, gum pockets, compression failures and other defects liable to affect the utilization of the cross-arm. 

4.0
DIMENSIONAL DETAILS
The cross-arms, before inspection, shall be sawn with adjacent faces at right angles and the ends cut square and to the required lengths. The dimensions shall conform to the specified values in Table 1; with strict compliance with the tolerances band stipulated below:

Dimensional Parameter



Tolerance
Width of Cross-arm


        
       
-0.0mm   to +5 mm

Thickness of Cross-arm




-0.0mm   to +5 mm

Length of Cross-arm




-0.0mm   to +5 mm

Cross-arm Hole Diameter                                              
-0.0mm   to +3 mm

Table 1: Dimensional Requirements of Cross-arms
	Description of Item 
	Length
(mm)
	Width
(mm)
	Height
     (mm)
	Reference
Drawing for
Drilling Holes

	High Voltage and Medium
Voltage Distribution Power-
lines support
	2,000
	100
	75
	01/E43/025

	Service Mains Support
(Consumer Cross-arm)
	1,200
	100
	75
	01/E43/029



NOTE:      All dimensional details of the physical size of the cross-arm sample and the 

drilling details shall be verified by the Standards Engineer of the Authority prior to 

commencing the production of any batch of the delivery requirement.
5.0
SPECIFIC REQUIREMENTS

All relevant information shall be given in table on page 4. Any additional information may also be provided.

5.1 Species and Grade

 TC "Species and Grade" \f C \l "1" 
Cross-arm species shall be selected from Table B1 of AS 1720 for strength group, S2 for Green Condition and Appendix A of AS 2209 for a durability rating of 1 or 2. They shall be of grade suitable for full-length treatment in accordance with Section 3 of AS 2209.

5.2 Size of Cross-arms TC "Size of Crossarms" \f C \l "1" 
1 2000mm * 100mm * 75mm

2 1200mm * 100mm * 75mm

5.3 
Treatment of Cross-arms TC "Treatment of  Crossarms" \f C \l "1" 

All Cross-arms shall be full length preservative treated in accordance with Section 5 of 
AS 2209 and in compliance to the Fiji Forestry Test Body. Cross-arms shall be air dried prior to treatment until such time as the moisture content of Sapwood is not greater than 25 % when determined in accordance with Appendix C of AS 2209. 

5.4         Allowance for Partial Seasoning
The provision of Clauses 3 and 4, therein, relate to green timber and if inspection is
carried out, an appreciable time after sawing, reasonable allowance shall be made for the 
timber shrinkage.

Surface checks shall not exceed the tolerances as stipulated in clause 3. Bow and twist in the finished timber cross-arm shall not be permitted.


5.5
Defects in Wood 
All timbers used for the purpose of cross-arms manufacture shall be free of any defect.

            5.6
Durability
The approved local and overseas timbers selected for cross-arms shall have a life expectancy exceeding 20 years in a weather condition of high humidity and heat.

6.0
BASIC WORKING STRESSES OF TIMBER
Compression Stress Perpendicular to Grain and Shear Stress at Joint
Details
The basic working stresses for timber subject to compression perpendicular to the grain and to shear at joints are given in Table 2 for each strength group and are applicable to all stress-grade within the strength group.

Table 2: Basic Working Stresses (MPa) For Compression Perpendicular to
Grain and Shear at Joint
	Strength Group
	Compression
Perpendicular to Grain (MPa)
	Shear at Joints
(MPa)

	Green
	Seasoned
	
	

	
	SD1
	10.4
	4.15

	
	SD2
	9.0
	3.45

	
	SD3
	7.8
	2.95

	S1
	SD4
	6.6
	2.45

	S2
	SD5
	5.2
	2.05

	S3
	SD6
	4.1
	1.70

	
	
	
	


Cross-arms shall be produced from timbers in strength groups S1, S2 and S3 in the Green condition in accordance with details in Table 2.

The cross-arms shall be sized in accordance with the latest edition of AS1720

– SAA Timber Structure Code.

7.0
SPECIFIC REQUIREMENTS FOR CROSS-ARMS 
7.1
Drilling of Holes in Cross-arms
All specific cross-arms are to be drilled with zero negative tolerance with the limited allowance in the upper limit and as per dimensional details in Appendices.

7.2
Treatment of Wood
7.2.1
Drying
Cross-arms are to be spread in open air for a period of 10 –

12 weeks until touch dry.

7.2.2
Retention of Chemical
Cross-arms can be pressure treated with pigment emulsified creosote (PEC) to the following levels:

Charge retention minimum 40 kg/m3 of the total volume

[min 80 kg/m3 of creosote in treatment zone]

Note: CCA Oxide Treatment is not permitted.
7.3
Finished Cross-Arms
7.3.1
Weather Resistant Paint on Top Face (Optional)
A sample Cross-arm with the top face (no bevel) painted with weather resistant paint with one white primer and two top coats shall be furnished to the Authority for evaluation purposes.

7.3.2
End Ganged Nailed (Compulsory)
The cross-arms shall be facilitated with End gang nailed with a galvanized steel plate at both ends to avoid splitting of the timber from the ends.

8.0
COMPLIANCE REQUIREMENTS
8.1 Testing of Cross-arms
8.1.1  Routine Test
The routine strength tests shall be made on representative samples of one cross-arm out 

of a batch of fifty (50), to be delivered as per the requirements stipulated in Table 2 of 

this specification. Strength test shall be carried out in accordance to a relevant AS/NZS or  

ASTM standard. 

8.1.2 Type Test
The type test report shall be included for every approved species of timber recommended for the cross-arm production.  

9.0
SUBMISSIONS WITH TENDER BIDS
Every tender bid shall be accompanied with certified copies supportive documents; such as, test reports, relevant reference standards, and quoted details in Appendix I for tender evaluation purposes.

A copy of the manufacturer’s drawing on a cross-arm with all details submitted to the Authority with the tender bids.

10.0
DELIVERY OF CROSS-ARMS
All Cross-arms prepared, finished in dressing and tested for delivery after

a receipt of an official purchase order; the Supplier shall comply with the

Terms and Conditions of the Supply Chain Division of the Authority and the delivery shall be effected only after a confirmation in writing by the Authority’s nominated Engineer.

APPENDIX - I
HARDWOOD CROSS-ARM SPECIFICATION
	DESCRIPTION
	DESCRIPTION (QUOTE STANDARDS WHERE APPLICABLE) GUARANTEED BY TENDERER

	Tender Number
	

	Name of Manufacturer
	

	Address of Manufacturer
	

	Name of Timber
	

	Stress Grade
	

	Strength Class
	

	Cross-arm Dimensions (mm)
	

	Working Load (kN)
	

	Ultimate Breaking Load (kN)
	

	Factor of Safety
	

	Preservative Used
	

	Penetration (kg/m³)
	


APPENDIX - II
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APPENDIX – III
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