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Cement and Concrete Sectional Committee, CED 2

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the
Cement and Concrete Sectional Committee had been approved by the Civil Engineering Division
Council.

Prestressed concrete circular spun poles are now-a-days being used for overhead power, traction and
telecommunication lines. This standard has been prepared with a view to defining design requirements,
materials, manufacture and test procedure for prestressed concrete spun poles in order to encourage the
manufacture and use of such poles. These poles are lighter and easy to handle than those manufactured
according to IS 1678 : 1978 ‘Specification for prestressed concrete poles for overhead power, traction
and telecommunication lines ( first revision ).

The composition of the committee responsible for the formulation of this standard is given in Annex B.

For the purpose of deciding whether a particular requirement of this standard is complied with, the
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in
accordance with IS 2 : 1960 ‘Rules for rounding off numerical values ( revised ).’ The number of
significant places retained in the rounded off value should be the same as that of the specified value in
this standard.
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Indian Standard

PRESTRESSED CONCRETE CIRCULAR SPUN
POLES FOR OVERHEAD POWER, TRACTION
AND TELECOMMUNICATION LINES —
SPECIFICATION

1 SCOPE

1.1 This standard covers the requirements for pre-
stressed concrete circular spun poles suitable for use
in overhead power, traction and telecommunication
lines. It also covers prestressed concrete circular
spun poles where untensioned longitudinal reinfor-
cement is used along with tensioned steel.

2 REFERENCES

2.1 The Indian Standards listed in Annex A are
necessary adjuncts to this standard.

3 TERMINOLOGY

3.0 For the purpose of this standard, the following
definitions shall apply.

3.1 Average Permanent Load

That fraction of the working load which may be
considered of long duration over a period of one
year.

3.2 Load Factor

The ratio of ultimate transverse load to the trans-
verse load at first crack.

3.3 Transverse

The direction of the line bisecting the angle con-
tained by the conductor at the pole. In the case of
straight run, this will be normal to the run of the
pole.

3.4 Transverse Load at First Crack

For design, the transverse load at first crack shall
be taken as not less than the value of the working
load.

3.5 Ultimate Failure

The conditions existing when the pole ceases to
sustain a load increment owing to either crushing
of concrete, or snapping of the prestressing tendon
or permanent stretching of the steel in any part of
the pole.

3.6 Ultimate Transverse Load

The load at which failure occurs, when it is applied
at a point 600 mm below the top and perpendicu-
lar to the axis of the pole along the transverse
direction with the butt end of the pole planted to
the required depth as intended in the design.

3.7 Working Load

The maximum load in the transverse direction that
is ever likely to occur, including the wind pressure
on the pole. This load is assumed to act at a point
600 mm below the top with the butt end of the
pole planted to the required depth as intended in
the design.

4 OVERALL LENGTH OF POLES

4.1 The minimum overall length of poles shall be
6m and subsequent lengths shall be in steps of
05 m.

4.2 Tolerances

The tolerance on overall length of the poles shall
be & 15 mm. The tolerance on outside diameter

shall be i_ g mm. Unless otherwise specified, the

tolerance on uprightness of the pole shall be 0'5
percent.

4.2.1 For measurement of uprightness or straight-
ness of prestressed concrete pole, the procedure
indicated in the note below or any other satisfac-
tory method, mutually agreed between the supplier
and the purchaser, may be adopted.

NOTE — For measuring uprightness or straightness
of a pole, it should be placed lengthwise on a rigid
straight surface, as indicated in Fig. 1. Then, using a
measuring steel scale graduated in mm, measure the
distance ( deviation ) of pole surface from the rigid
surface at several locations along the length of the
pole. At least two measurements in each 1 m length
of pole shall be taken, The largest value of the
measured distance ( deviation ) shall be taken for
determining uprightness,
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DEVIATION
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Fic. 1 MEASUREMENT OF UPRIGHTNESS OR STRAIGHTNESS OF POLE

5 MATERIALS
5.1 Cement

The cement used in the manufacture of prestressed
concrete circular spun poles shall be 43 grade ordi-
nary Portland cement conforming to IS 8112: 1989
or 53 grade ordinary Portland cement conforming
to IS 12269 : 1987.

8.1.1 As far as possible, the cement shall be obtai-
ned from one source to minimise variations in the
quality. Each consignment shall be covered by a
test certificate, which shall be submitted to the
purchaser or inspecting officer for check. Each
consignment of cement shall be stocked separately
and shall be clearly identified.

5.1.2 If required by the purchaser before using a
particular batch of cement, a minimum of 3 trial
cubes shall be made with aggregate grading to be
used for the approved design mix and the average
compressive strength results at 7 days shall be
determined to assess the suitability of the cement.
Suitable quick testing method may be adopted with
the approval of the purchaser.

5.2 Aggregates

Coarse and fine aggregates used in the manufacture
of poles shall conform to IS 383 : 1970. A sample
of aggregates shall be submitted by the manufac-
turer to the purchaser for approval, if so desired
by the purchaser. The nominal maximum size of
coarse aggregate shall in no case exceed 20 mm or
one-fourth the minimum thickness of the pole,
whichever is less.

5.2.1 The nominal maximum size of coarse aggre-
gate shall be at least 5 mm less than the spacing
between the prestressing wires.

5.3 Reinforcement

Reinforcing bars and wires used for the manufac-
ture -of prestressed concrete poles shall conform to
IS 432 (Part 1) :1982 or IS 432 (Part 2 ): 1982
or IS 1786 : 1985 or IS 1785 ( Part1): 1983 or
IS 1785 ( Part 2 ) : 1983 or IS 2090 : 1983 or IS
6003 : 1983 or IS 6006 : 1983, as the case may be.

5.3.1 The surface of all reinforcement shall be free
from loose scale, oil, grease, clay or other material
that may have deteriorating affect on the bond bet-
ween reinforcement and the concrete. Slight rust
may, however, be permitted provided there is no
surface pitting visible to the naked eye.

5.4 Concrete

The design of concrete mix shall conform to the
requirements laid down in IS 1343 : 1980.

5.5 Admixtures

Admixtures may be used with the approval of
the purchaser. However, use of any admixture
containing chlorides in any form is prohibited.
The admixtures shall conform to IS 9103 : 1979.

6 DESIGN

6.1 The poles shall be so designed that they do not
fail owing to failure initiated by compression of
concrete.

6.2 The maximum wind pressure to be assumed for
computing the design transverse load at first crack
shall be as specified by the State Governments who
are empowered in this behalf under the Indian
Electricity Rules, 1956. In this connection, refer-
ence may be made to the ‘Code of practice as
regards Wind Pressures and Temperatures Varia-
tions for the Design of Overhead Power Lines’,
published by Central Electricity Authority. This
publication gives the recommended values of wind
pressures to be assumed for power lines in all the
Indian States. Wind pressure may also be deter-
mined as specified in IS 875 ( Part 3 ) : 1987.

6.3 Transverse, longitudinal and vertical loads on
poles shall be designed as given in IS 802 ( Part 1/
Sec1): 1991.

6.3.1 Broken wire condition for different types of
poles as given in IS 802 ( Part 1/Sec 1) : 1991
shall also be assumed in the design.

6.4 Depth of Planting

The minimum depth of planting of a pole below
ground level shall be in accordance with Table 1,
the actual depth being determined on the basis of
ground conditions-



Table 1 Minimum Depths of Planting of Prestressed
Concrete Circular Spun Poles in the Ground

( Clause 6.4)

Length of Poles Minimum Depth in Ground

) )

m m
60 to 70 120
75 to 90 1-50
9'5 to 110 1°80
11-5 to 130 2°00
13'5 to 14'5 220
150 to 16'S 2:30
17°0 to 180 2:40
18'5 to 19'5 275
200 to 210 300

6.5 Transverse Strength at Failure

The poles shall be so designed that its strength in
transverse direction shall be sufficient to take the
load due to wind on wires and pole, multiplied by
load factor. Where specifically stated, snow load
shall also be taken into consideration.

6.5.1 The load factor on transverse strength for
prestressed concrete circular spun poles shall not
be less than 2°5. This factor may be reduced to a
value not less than 2°0 in the case of power trans-
mission lines by the State Governments, who are
empowered in this behalf under the Indian Elec-
tricity Rules, 1936.

6.5.2 The prestressed concrete circular spun pole
shall be checked for transverse cracking strength
under the following condition:

a) The design transverse load at first crack
shall be assumed to act at 600 mm from
top;

b) The hypothetical flexural tensile stress in
concrete shall not exceed the values given in
IS 1343 : 1980; and

¢) Untensioned steel, if provided for augment-
ing the ultimate strength, shall not be
considered in computing the transverse
strength at first crack.

6.5.3 The average permanent load on prestressed
concrete circular spun poles shall be taken as 40
percent of the load at first crack.

6.5.4 The permissible design stresses for high
tensile steel and for concrete in compression under
the average permanent load shall be in accordance
with IS 1343 : 1980. The permissible design flex-
ural tensile stress for concrete under average per-
manent load may be taken as 3'0 N/mm?®.
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6.6 At transfer of prestress, direct compressive
stress in concrete at top section of prestressed
concrete spun pole shall not exceed 0'8 times the
characteristic strength of concrete at 28 days.

6.7 Poles intended to be fitted with stays or sup-
ported by struts shall be designed accordingly, and

if required by the purchaser, shall be appropriately
tested.

6.8 Method of selection of prestressed concrete
circular spun poles in any given situation shall be
as specified in IS 7321 ; 1974.

7 MANUFACTURE
7.1 Moulds

7.1.1. Moulds shall be of steel and of rigid const-
Tuction to prevent distortion and so arranged as to
provide smooth surfaces. The moulds shall not
allow any leakage of cement grout during spinning.
The holes in the end plates for the H.T. wires shall
be accurately drilled by jigs to ensure interchang-
eability. These end plates shall be designed to
withstand the forces arising out of the change in
direction of prestressing wires during tensioning.

7.2 Stretching of Wires

7.2.1 The prestressing wires shall be stretched by
an approved method. The anchoring of the stre-
tched wires shall be such that during manufacture
and until the wires are released, no slipping occurs.
The force at the time of initial stretching shall in
addition to imparting of designed prestress also be
sufficient to overcome the friction on account of
any change in the inclination of wires and slippage
that might occur during the anchoring process
which will have to be suitably compensated.

7.2.2 The tensioning of prestressing steel shall be
carried out in a manner that will induce a smooth
and even rate of increase of stress in the wires.

7.2.3 The force induced in the prestressing wires
shall be determined by means of gauges attached
to the tensioning apparatus and cross checked by
extension of the wires observed. The extension to
be achieved shall be determined in advance, based
on trials conducted on representative samples of
the wires as used in the poles. The accuracy of
the devices for measuring of the tensioning force
shall be within + 2 percent.

7-3 Mixing and Consolidation of Concrete

7.3.1 Provision shall be made to measure the
quantities of cement and of fine and coarse aggre-
gates by mass only. The accuracy of the measuring
equipment shall be + 3%. All the measuring
equipment shall be maintained in clean, serviceable
condition and its accuracy checked regularly.
Modern high speed mixers, preferably pan or
turbine type shouid be used for mixing the concrete.
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7.3.2 Mixing and placing of concrete shall as far
as possible be avoided during the extreme temper-
atures in summer and winter. The concreting shall
commence within 2 hours of stressing of the wires,
failing which the tensioned wires shall be checked
and retensioned, if necessary.

7.3.3 The manufacture of poles shall be done under
suitable cover and not in the open.

7.3.4 The concrete shall be thoroughly mixed and
consolidated by means of an approved method of
spinning. ’

7.3.5 The freshly manufactured poles shall be pro-
tected during the first stage of hardening from the
harmful effects of -sunshine, dry winds, cold and
rains.

7.4 Detensioning of Wires

7.4.1 The anchoring system shall provide a device
for gradual detensioning of the wires. No back
pulling of the wires shall be permitted in the
gradual detensioning device for the purpose of
releases of any wedge or other parts of the deten-
sioning device. Flame cutting of the wires before
release of the full tension shall be prohibited,

7.4.2 The transfer of prestress shall not be effected
until the concrete in the poles has attained the
necessary strength as established by tests on cubes.

7.5 Curing

The concrete shall be covered with a layer of sack-
ing, canvas, hessian or similar absorbent material
and kept constantly wet up to the time of transfer
“of prestress. If desired by the manufacturer, steam
curing at atmospheric pressure may be done till
transfer of prestress. Prior approval of purchaser
shall be obtained for the process and details such
as temperature, duration, etc, for the steam curing
cycle. After detensioning, the poles shall be cured
for a further period of not less than 14 days by
submerging in water tanks. Alternatively, the
poles may be cured by submerging them in water
tanks for a period of 7 days followed by curing
for a further period of 7 days with mechanical
water spraying arrangements which shall be invari-
ably carried out under cover and shall ensure full
humidity conditions.

7.6 During manufacture, daily tests on concrete
cubes shall be carried out till the concrete achieves
the required strength at transfer. Thereafter the
test on concrete shall be carried out as detailed in
1S 1343:1980. The manufacturer shall supply,
when required by the purchaser or his represent-
ative, results of compressive test conducted in
accordance with IS 456 : 1978 on concrete cubes
made from the concrete used for the poles. If the
purchaser so desires, the manufacturer shall supply
cubes for test purposes and such cubes shall be
tested in accordance with IS 456 : 1978.

7.7 Earthing

Earthing shall be provided as specified by the pur-
chaser. The details of embedment of wire or strip
or cable shall be as agreed to between the manu-
facturer and the purchaser.

7.8 Finish

7.8.1 Poles shall be free from surface defects in-
cluding hair cracks. The surfaces of the poles in
contact with the steel moulds shall be smooth and
regular in shape and shall, as far as possible, be
free from pores. Water retaining pockets or honey-
combing formation shall not be admissible. 25
mm thick 1: 2 cement mortar cover shall be pro-
vided on the full area of the top of pole.

7.8.2 The ends of the prestressing wires shall be
cut as close to the surface of the pole as possible
and in any case shall not project more than 3 mm.

7.8.3 The ends of the prestressing wires shall be
given two coats of suitable anti-corrosive paints
approved by the purchaser.

7.8.4 The clear cover of concrete measured from
the outside of longitudinal reinforcement shall be
not less than 20 mm. )

7.8.5 No touching up or finishing by cement grout,
etc, shall be done on the poles after it is removed
from the moulds.

8 TESTING

8.1 During manufacture, tests on concrete shall be
carried out as detailed in 7.6.

8.2 Transverse Strength Test

The transverse strength test of poles shall be con-
ducted in accordance with IS 2905 :1989. A
prestressed concrete pole shall be deemed not to
have passed the test if cracks wider than 0°'1 mm
appear at a- stage prior to the application of the
design transverse load at first crack and the obser-
ved ultimate transverse load is less than the design
ultimate transverse load.

9 SAMPLING AND INSPECTION
9.1 Scale of Sampling
9.1.1 Lot

In a consignment, 500 spun poles or part thereof
of the same length, same dimensions and belonging
to the same batch of manufacture, shall be grouped
together to constitute a lot.

9.1.2 For ascertaining the conformity of the mate-
rial in the lot to the requirements of this specific-
ation, samples shall be tested from each lot
separately.



9.1.3 The number of spun poles to be selected
from the lot shall depend on the size of the lot and
shall be according to Table 2.

Table 2 Scale of Sampling and Permissible
Number of Defectives

No. of Dimeasional Transverse Traunsverse
Poles Requirements Strength Strength,
inthe —————A———— at First Ultimate
Lot Sample Acceptance Crack
Size Number
Q) @) 3) 4 (3
Up to 100 10 1 2 1
101 to 200 15 1 3 1
201 to 300 20 2 4 1
301 to 500 30 3 5 2

NOTE — The spun poles tested up to first crack may
be used, provided the crack is closed after removal
of the load.

9.2 Number ‘of Tests and Cfiteria for Conformity

9.2.1 All the poles selected according to 9.1.3 shall
be tested for.overall length, cross-section and
uprightness ( see 4.2 ). A pole failing to satisfy
one or more of these requirements shall be consi-
dered as defective. All the poles in the lot shall
be considered as conforming to these requirements
if the number of defective poles found in the sample
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is less than or equal to the corresponding accept-
ance number given in col 3 of Table 2.

9.2.2 The lot having been found satisfactory acc-
ording to 9.2.1 shall be further tested for transverse
strength ( see 8.2 ) of the poles. For this purpose,
the number of poles given in col 4 and 5 of Table
2 shall be tested. These poles may be selected
from those already tested according to 9.2.1 and
found satisfactory. All these poles tested for
transverse strength shall satisfy the corresponding
specification requirements. If one or more poles
fail, twice the number of poles originally tested
shall be selected from these already selected and
subjected to this test. If there is no failure among
these poles, the lot shall be considered to have
satisfied the requirements of this test.

10 MARKING

10.1 The poles shall be clearly and indelibly
marked with the following particulars either during
or after the manufacture, but before testing, ata
position so as to be clearly read after erection in
position:

a) Month and year of manufacture;

b) Name of manufacturer or his registered
trade-mark or both;

¢) Serial number of the poles; and

d) Position of centre of gravity of the poles
with the word ‘C.G.’

ANNEX A
( Clause 2.1)
LIST OF REFERRED INDIAN STANDARDS

IS No. Title
383 : 1970 Coarse and fine aggregates from
natural sources for concrete

( second revision )

Mild steel and medium tensile
steel bars and hard-drawn steel

432 (Part 1 ):
1982

wire for concrete reinforcement :
Part 1 Mild steel and medium
tensile steel bars ( third revision )

Mild steel and medium tensile
steel bars and hard-drawn steel
wire for concrete reinforcement :
Part 2 Hard-drawn steel wire
( third revision )

Code of practice for plain and
reinforced concrete ( third revi-
sion )

Code of practice for use of struc-
tural steel in overhead transmis-
sion line towers: Part 1 Mate-

432 (Part2):
1982

202 (Part 1/
8ec 1) : 1991

IS No. Title

rials, loads and permissible
stresses, Section 1 Materials and
loads ( third revision )

875 (Part 3)
1987

:| Code of practice for design loads
{ other than earthquake) for

buildings and structures : Part 3
Wind loads ( second revision )

Code of practices for prestressed
concrete ( first revision )

1785 (Part 1) :
1983

Plain hard-drawn steel wire for
prestressed concrete : Part 1 Cold

drawn stress relieved wire ( second
revision )

1785 ( Part 2 ) :|Plain hard-drawn steel wire for

1983 prestressed concrete : Part 2 As

drawn wire ( first revision’)

High strength deformed steel bars
and wires for concrete reinforce-
ment ( third revision )
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IS No.
2090 : 1983 |

2905 : 1989

6006 : 1983

Title

High tensile steel bars used in
prestressed concrete ( first revi-
sion )

Methods of test for concrete poles
for overhead power and tele-
communication lines

Indented wire for prestressed

concrete ( first revision )

Uncoated stress relieved strand
for prestressed concrete (first
revision )

/

IS No.

Title

Code of practice for sclection,
handling and erection of concrete
poles for overhead power and
telecommunication lines

43 grade ordinary Portland
cement ( first revision)

53 grade
cement

ordinary Portland
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ANNEX B
( Foreword )
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Suri U. N. RaTH ( Alternate )
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CHIEF ENGINEER ( DESIGNS )
SUPERINTENDING ENGINEER ( S & S )
( Alternate )

CHier ENGINEER, NAVAGAM Dam
SUPERINTENDING ENGINEER, QCC
( Alternaie)

CHIEF ENGINEER ( RESEARCH-CUM-
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DiIRECTOR
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DirecToR (CMDD ) (N & W)
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Sur1 V. K. GHANEKAR
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Sur1 S. K. GUuHA THAKURTA
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( Alternate )
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(CB-I1) ( Alternate )

Sur1 N. G. JosH1
SHRI P. D. KELKAR ( Alternate )

Sur1 D, K. KANUNGO
SHRI B. R, MEENA ( Alternate)

SHR1 P. KRISHNAMURTHY
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Sur1 P. N. MEHTA
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SHRI M. K. GHosH ( Alternate )
SuRr1 NIRMAL SINGH
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SHaRrI R. C. PARATE
L1-CoL R, K. SiNgH ( Alternate )
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Central Public Works Department, New Delhi
Sardar Sarovar Narmada Nigam Ltd, Gandhinagar

Irrigation and Power Research Institute, Amritsar
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Central Water Commission, New Delhi

Hyderabad Industries Limited, Hyderabad

Structural Engineering Research Centre ( CSIR ), Ghaziabad
The India Cements Limited, Madras

Gannon Dunkerley & Company Limited, Bombay

Central Building Research Institute ( CSIR ), Roorkee

Research, Designs and Standards Organization ( Ministry of
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Indian Hume Pipes Co Limited, Bombay
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Hospital Services Consultancy Corporation ( India) Ltd,
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Industry )
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DR B. VENKATESWARLU Structural Engineering Research Centre, Madras
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Standard Mark

The use of the Standard Mark is governed by the provisions of the Bureau of Indian
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark
on products covered by an Indian Standard conveys the assurance that they have been
produced to comply with the requirements of that standard under a well defined system
of inspection, testing and quality control which is devised and supervised by BIS and
operated by the producer. Standard marked products are also continuously checked by
BIS for conformity to that standard as a further safeguard. Details of conditions under
which a licence for the use of the Standard Mark may be granted to manufacturers or
producers may be obtained from the Bureau of Indian Standards.




Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to
promote harmonious development of the activities of standardization, marking and quality
certification of goods and attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced
in any form without the prior permission in writing of BIS. This does not preclude the free use,
in the course of implementing the standard, of necessary details, such as symbols and sizes, type

or grade designations. Enquiries relating to copyright be addressed to the Director
( Publications ), BIS.

Revision of Indian Standards

Indian Standards are reviewed periodically and revised, when necessary and amendments, if
any, are issued from time to time. Users of Indian Standards should ascertain that they are in
possession of the latest amendments or edition. Comments on this Indian Standard may be
sent to BIS giving the following reference:

Doc : No. CED 2 ( 4111)

Amendments Issued Since Publication

Amend No. Date of Issue Text Affected

BUREAU OF INDIAN STANDARDS

Headquarters :

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002

Telephones : 331 01 31, 331 13 75 Telegrams : Manaksanstha

(Common to all Offices )

Regional Offices : Telephone

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 311 01 31
NEW DELHI 110002 {331 13 75

Eastern : 1/14 C. 1. T. Scheme VII M, V. I. P, Road, Maniktola 37 86 62
CALCUTTA 700054

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 53 38 43

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 235 02 16

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 6 3292 95

BOMBAY 400093

Branches : AHMADABAD, BANGALORE, BHOPAL, BHUBANESHWAR, COIMBATORE,
PARIDABAD, GHAZIABAD, GUWAHATI, HYDERABAD, JAIPUR, KANPUR,
PATNA, THIRUVANANTHAPURAM.
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