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1. SCOPE 

This specifications covers manufacture, assembly, testing and inspection 

before dispatch at manufacturer’s works of PCC poles with an overall length 

of 9 meters with working load of 400 Kg. and 200 Kg. respectively at 0.6 

meter from the top (as per drawing attached) suitable for use in over head 11 

kV power lines with ACSR conductor size 100 mm2 (code Dog) and LT power 

lines as per schedule of requirement.  

2. STANDARDS 
The poles shall comply with the relevant provisions made in the Drawing No. 

STD-2111 (enclosed) and the following Indian Standards specification with 

the latest version thereof. The above mentioned drawing should be reviewed 

by the bidder carefully. The responsibility for manufacturing the poles as per 

the drawing and testing the poles as per relevant clause will rest with the 

bidder: 

Sr. No. Indian Standards  Title 
2.1. IS-1678-1978 Specification for pre stressed concrete pole 

for overhead power, traction and 

telecommunication lines. 

2.2. IS-2905-1966 Methods of test for concrete poles for 

overhead, power and telecommunication 

lines. 

2.3. IS-7321-1974 Code of practice for selection, handling and 

erection of concrete poles for overhead 

power and telecommunication lines. 

2.4. IS-1343-1980 Code of practice for pre-stressed concrete. 

2.5. IS-456-1978 Code of practice for plain and reinforced 

concrete.  

2.6. IS-1785 (Latest edition) for HT steel wires for pre-

stressed concrete. 

2.7. IS-269-1976 Specification for ordinary and low heat port-

land cement. 

2.8. IS-804/IE-1978 Specification for rapid hardening port-land 

cement. 

2.9. IS-383-1970 Specification for coarse and fine 



aggregates from natural sources for 

concrete. 

2.10. IS-1985 (Part-1)-

1966 

Specification for plain hard drawn steel wire 

for pre-stressed concrete part-1 cold drawn 

stress relieve wire. 

2.11. IS-6003-1970 (Specification for indented wire for pre-

stressed concrete) or latest version thereof.

 

PCC poles conforming to any other national or international standards are 

also acceptable provided always that such standards are equivalent to or 

better than the corresponding standards specified in clause 2 above. 

However, in such an event the salient points of comparison between the 

standards adopted herein shall be detailed in the appropriate schedule with 

an authentic English version of such standards. 

3. CLIMATIC CONDITIONS 
The PCC poles are required to be used under the following conditions: 

3.1. Max. ambient air temperature  500C 
3.2. Min. ambient air temperature   -2.50C 
3.3. Max. Relative Humidity (%age) 100 
3.4. Minimum Relative Humidity (%age) 26 
3.5. Avg. No. of Rainy days/annum Nearly 120 days 
3.6. Avg. annual rainfall 900 mm 
3.7. Isoceraunic level 45 
3.8. Average No. of dust storm days per annum 35 
3.9. Maximum wind pressure 195 Kg./ meter2

3.10. Altitude above mean level less than 1000 meter 
 
4. PRINCIPAL PARAMETERS 

For the purpose of this standard the following definitions shall apply: 

4.1. Failure: 
The conditions existing when the pole ceases to function in the designed 

manner owing to either crushing of concrete, snapping of the pre-

stressing tendon or permanent stretching of the steel in ay part of the 

pole. This conditions shall be assumed to occur when permanent set 



begins to show marked disproportionate increase with the applied test 

load. 

4.2. Load Factor 
The ratio of ultimate transverse load to the working load. 

4.3. Load Factor Against Cracking 
The ratio of transverse load at which first visible crack appears to the 

working load. 

4.4. Transverse Direction 
The direction along the line bisecting the angle made by the conductor at 

the pole. In case of a straight run, this will be normal to the run of the 

line. 

4.5. Ultimate Transverse Load 
The load at which failure occurs when it is applied at a point 600 mm 

below the top and perpendicular to the axis of the pole along the 

transverse direction with the butt end of the pole clamped so as to obtain 

the specified lever arm. 

4.6. Working Load 
The maximum sustained load in the transverse direction, including wind 

pressure on the pole, which the pole is designed to carry, applied at a 

point 600 mm below the top, with the butt end of the pole clamped so as 

to obtain the specified lever arm. 

4.7. Factor of Safety 
The factor of safety against ultimate failure i.e. load factor is 2.0 for 9 Mt. 

long 400 Kg PCC poles & 2.5 for 8 Mtrs. long 200 Kg PCC Poles. 

5. GENERAL TECHNCIAL REQUIREMENT  
Material 
5.1. Cement 

The cement used in the manufacture of pre-stressed concrete poles 

shall be ordinary or rapid hardening port-land cement conforming to 

IS:269-1976 (Specification for ordinary and low heat port land cement) or 

IS:8041-1978 specification for rapid hardening port-land cement. 

5.2. Aggregates 
Aggregates used for the manufacture of pre-stressed concrete poles 

shall conform to IS:383-1970 (specification for coarse and fine 

aggregates from natural sources for concrete). The nominal maximum 

size of aggregates shall in no case exceed 10mm. 

 



5.3. Water: 
Water should be free from chlorides, sulphates, other salts and organic 

matter. Potable water shall be generally suitable. 

5.4. ADMIXTURES: 
Admixtures should not contain calcium chloride or other chlorides and 

salts which are likely to promote corrosion of pre-stressed steel. 

5.5. Pre-Stressing Steel: 
The pre-stressing steel wires, including those used as untensioned' 

wires, should conform to IS: 1785 (PART -1) 1966 (Specification for 

plain hard drawn steel wire for pre-stressed concrete part-1 cold drawn 

stress relieve wire), IS: 1785 (PART-II) -1967 (Specification for plain 

hard drawn steel wire for pre-stressed concrete part-11 as drawn wire) 

or IS: 6003-1970 (Specification for indented wire for pre-stressed 

concrete) or the latest version thereof.  

5.6. The Concrete Mix: 
It shall be designed to the requirement laid down for controlled concrete 

(also called design mix. Concrete) in IS: 1343-1980 (Code of practice for 

plain and reinforced concrete) and 456-1978 (code of practice for pre-

stressed concrete) subject to the following special conditions:-  

5.6.1. Minimum works cube strength at 28 days should be at least 420 

kg/cm2  

5.6.2. The concrete strength at transfer should be at least 200 kg/cm2  

5.6.3. The mix should contain at least 380 kg. Of cement, per cubic 

meter of concrete.  

5.6.4. The mix should contain as low water content as is consistent 

with adequate workability. If it becomes necessary to add water 

to increase the workability, the cement content also should be 

raised, in such a way that the original value of water cement 

ratio is maintained.  

The bidder shall submit a copy of their existing concrete mix 
design carried out by the reputed laboratory and copies of 
results of cube of constituents of concrete carried cut by the 
laboratory along with the bids so as to establish that the 
material offered conforms to producer’s specification.  

 
 



5.7. Welding and Lapping of Steel: 
The high tensile steel wire shall be continuous over the entire length of 

the tendon. Welding shall not be allowed in any case. However, jointing 

and coupling be permitted provided the strength of the joint or coupling 

is not less than the strength or each individual wire.  

5.8. MANUFACTURE:- 
5.8.1. All pre-stressing wires and reinforcements shall accurately be 

fixed as shown in the drawings and maintained in position 

during manufacture. The untensioned re-enforcement, as 

indicated in the drawing, should be held in position by the use of 

strips, which should go around all the wires.  

5.8.2. All wires shall be accurately stretched with uniform pre-stress in 

each wire. Each wire or group of wires shall be anchored 

positively during casting. Care shall be taken to see that the 

anchorage do not yield before the concrete attains necessary 

strength.  

5.8.3. COMPACTING: - Concrete shall be compacted by spinning, 

vibrating, shocking or other suitable mechanical means. Hand 

compaction shall not be permitted.  

5.8.4. CURING:- The concrete shall be covered with a layer of sacking 

convass, hessin or similar absorbent material and kept 

constantly wet up to the time when the strength of concrete is at 

all least equal to the minimum strength of concrete at transfer of 

pre-stress. Thereafter, the pole may be removed from the mould 

and watered at intervals to prevent surface cracking of the unit, 

the interval should depend on the atmospheric humidity and 

temperature.  

5.8.5. The pre-stressing wires shall be de-tensioned only after the 

concrete has attained the specified strength of transfer i.e. 200 

kg/cm2):-"The-cubes cast for the purpose Of determining the 

strength at transfer should be cured, as far as possible under 

conditions similar to those under which the poles are cured. The 

transfer stage shall be determined based on the daily tests 

carried out on concrete cubes till the specified strength indicated 

above is reached. Thereafter, the test on, concrete shall be 



carried out as detailed in IS: 1343-1980 (Code of practice for re-

stressed concrete). The manufacturer shall supply when 

required by the purchaser of his representative, results of 

compression tests conducted in accordance with 18:456-1978 

(code of practice for plain and reinforced concrete) on concrete 

cubes made from the concrete used for the poles. The 

manufacturer shall preserve cubes for test purposes and such 

cubes shall be tested in accordance of IS: 456-1978 (code of 

practice for plain and reinforced concrete) at the time of 

inspection.  

The de-tensioning shall be done by slowly releasing the wires, 

without imparting shock or sudden load to the poles. The rate of 

dimensioning may be controlled by any suitable means either 

mechanical (screw type) or hydraulic.  

The poles shall not be de-tensioned or released by cutting the 

pre-stressing wires using frames or bar croopers while the wires 

are still under tension.  

5.9. Earthing:  
Earthing shall be provided by wire of minimum 4 mm (8 SWG) size 

embedded in concrete during manufacture. The wires are left projecting 

from the pole to a length of 175 mm at 250 mm from top and 150 mm 

below ground level.  

The earth wire shall not be allowed to contact with the pre-

stressing wires.  

5.10. HANDLING:  
Separate eye hooks shall. be provided for handling and transport, one 

each at a distance of 165 cm from either end of poles and they should 

be on the face that has the shorter dimension of-cross section.  

6. TESTS: 
6.1.  TRANSVERSE STRENGTH TEST  

6.1.1. Poles made from ordinary port-land cement shall be tested only 

on the completion of 28 days and poles made from rapid 

hardening cement only on the completion of 14 days, after the 

day of manufacture.  



6.1.2. The poles may be tested in either horizontal or vertical position. 

If tested in horizontal position, provisions shall be made to 

compensate for the overhanging weight of the pole. For this 

purpose, the over hanging portion of the pole may be supported 

on a moveable trolley or similar device.  

6.1.3. The poles shall be rigidly supported at the butt end for a 

distance equal to the agreed depth of planning i.e. 1.50 meter.  

6.1.4. Load shall be applied at a point 600 mm from the top of the pole 

and shall be steadily and gradually increased to the design 

value of the transverse load at first crack. The deflection at this 

load shall be measured.  

A pre-stressed concrete pole shall be deemed not to 
have passed the tests if visible cracks appear at a stage prior to 
the application of the design transverse load for the first crack.  

The load shall then be reduced to zero and increased 
gradually to a load equal to the first crack load plus 10% of the 
minimum ultimate transverse load, and held for 2 minutes - This 
procedure shall be repeated until the load reaches the value of 80% 
of the minimum ultimate transverse load and thereafter increase by 
5% of the minimum ultimate transverse load until failure occurs.  

Each time the load is applied, it shall· be held for 2 minutes. 
The load applied to pre-stressed concrete pole at the point of failure  
shall be measured to the nearest five kilograms. Concrete Poles  
shall be deemed not to have passed the test if the observed ultimate 
transverse load is less than the design ultimate transverse load.  

6.2. COVERS:  The cover concrete measured from the outside of the  Pre-
stressing tendon shall be 20mm.  

6.2.1. Measurement Of Cover:  

After completion of the transverse strength test, the sample pole 
shall be taken and checked for cover. The cover of the pole be 
measured at 3 points, one within 1.8 meter from the butt end of the 
pole, the second within 0.6 meter from the top end the third at an 
intermediate point and the mean value compared with the specified 
value.  

The mean value of the measured cover should not differ by 
more than ±1 mm from the specified cover. The individual values 



should not differ by more than ± 3mm from the specified.  

6.3. The following tests on the poles shall be carried out at the 
Manufacturer’s works duly witnessed by Inspecting Officer of the 
purchaser.  

6.3.1. Dimensions test.  
6.3.2. Transverse Strength Test.  
6.3.3. Ultimate Strength Test.  
6.3.4. Checking of concrete cover.  
6.3.5. Compression Strength Test of sample cube of size 15X15X15 Cm3.  

In addition to this, the bidder will submit to the inspecting Officer 
deputed for final inspection the test results of HT Wire/ISl marking 
certificate for his reference and approval. 

6.4. Out of every 500 poles, one pole may be taken for ultimate strength 
testing, after crushing and checking un-tensioned/tensioned wire.  

 

7. Inspection 
7.1. Purchaser and its representatives shall at all times be entitled to have 

access to the works and to all places of manufacturer's where PCC 
Poles are manufactured and the supplier shall afford all . facilities to 
them for unrestricted inspection of the works, inspection of material, 
inspection of manufacturing process of PCC Poles and for conducting 
necessary tests as specified above.  

7.2. The supplier shall keep the purchaser informed 30 days in advance the 
time of starting and of progress of manufacturer of PCC poles in its 
various stages so that arrangements could be made for inspection.  

7.3. No material shall be dispatched from its point of manufacture unless the 
material has been satisfactorily inspected and tested.  

7.4. The acceptance of any quantity of PCC poles shall in no way relieve the 
supplier of his responsibility for meeting all the requirements of this 
specification and shall not prevent subsequent rejection, if such PCC 
poles are later found to be defective.  

8. PACKING AND FORWARDING:-  
8.1. Suitable protective padding, or dunnage or spacers shall be provided to 

prevent damage or deformation during transit and handling.  
8.2. The lots shall be marked legibly and correctly so as to ensure safe 

arrival at their destination and avoid the possibility of goods being lost or 
wrongly dispatched on account of faulty and faulty illegible markings.  

9. MARKING/MANUFACTURER’S INDENTIFICATION: 
9.1. The poles shall be clearly and indelibly marked with the following 

particulars during manufacture, before testing at a position so as to be 
easily read after erection.  



9.1.1.  Date, Month and year of manufacture. 
9.1.2. Working load of pole in Kg.  

9.2. Purchaser's Name and planting depth will henceforth embossed on each 

pole. The Bidders will give month-wise schedule of manufacture against 

contract to facilitate inspection during manufacturing process.  

10.  TOLERANCE: 
A tolerance of ± 2% is permissible on the quantities allocated to each 
consignee with over all ± 1 % tolerance on the ordered quantity for the 
purpose of completion of order.  

11.  GUARANTEED AND OTHER TECHNICAL PARTICULARS: 
These should be furnished strictly as detailed in Annexure-'A'.  

12. Quality Assurance: 

To ensure that the goods/equipment under the scope of, this contract, 

whether manufactured at the bidder's works or at its Sub-Contractor's 

premises or at any other place of work are manufactured following Quality 

Assurance Program. Such programs shall be outlined by the bidder and 

shall be submitted along with the bid. A Quality assurance program of the 

bidder submitted by the bidder must cover the following:  

12.1. The bidder's organization structure for the management and 

Implementation of the proposed quality assurances program. 

12.2. Documentation control system.  

12.3. Qualification data of key personnel.  

12.4. The procedure for purchase of material, parts, components and selection 

of sub-contractor including vendor analysis, source inspection, incoming 

raw material inspection, verification of materials purchased etc.  

12.5. A quality plan detailing out the specific quality contra! Procedure adopted 

for controlling the quality of equipment during I manufacturing.  

12.6. System of quality audits,  

13. CHALLENGE CLAUSE: -  
"The material offered/received after the inspection by the authorized 

inspecting officer may again be subjected to the test for lossed or any other 
parameter from any Testing House/in-house technique of the Nigam & the 



results if found deviating un-acceptable or not complying to approved GTP's 
the bidder shall arrange to supply the replacement within thirty (30) days of 
such detection at his cost including to & fro transportation." In addition to 
this penalty @10% of cost of the inspected lot of material shall be imposed.  
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ANNEXURE'A" 
SCHEDULE OF GUARANTE AND OTHER TECHNICAL PARTICULARS FOR 
8 METER LONG PCC POLES 

 
Sr. No.  Particulars  Unit  

1.  Overall length of the pole  Meter  

2.  Working load at 0.6 meters from top  Kg.  

3.  F actor of Safety   

4.  Bottom depth  Cm.  

5.  Top depth  Cm.  

6.  Breadth  Cm.  

7.  No. of tensioned wire per pole.  No.  

8.  No. of untensioned wires per pole.  
 No.  

9.  Length of each untensioned wire  Meter.  

10.  Concrete Quantity  Meter3 /pole  

11.  Steel Quantity  
 Kg/Pole.  

12.  Weight of complete pole.  Kg.  
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