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et Cri | anka Standard

SPECIFICATION FOR wWooD POLES FOR OVERHEAD POWER AND
TELECOMMUNICATION LINES

Fart 3 Design data and pole classes

FOREWORD

This Sri  Lanka Standard was avthorized for adoption and
publiéétimn by the Council of the Sri Lanka Standards Institution
on W% TF*ET,., after the draft, Ffinalized by the drafting
committee on Wood Foles for Overhead Power and Telecommunication

Lines, had been approved by the Electrical Engineering Divisional
Committee.

The need for a standard for wood poles was felt to be necessary

with a view to

a) achieving uniformity and quality of production j

b enstwring that poles are used according to their load
capabilities 3 and

o) encaouraging the production of a larger guantum of poles by the

proper classification of all usable locally grown species.

This standard comes in four parts. This part (Part 3) deals wibth

design data and pole classes. Part 1 covers Terminology of  wood
poles; Fart 2 covers selection and preparation of wood poles for
treatmenty and Part 4 specifies test to determine mechanical and
physical properties of poles.

’

ALl values in this specification are given in 81 units.

For the purpose of deciding whether a particular reguirement of
this standard is complied with, the final value, observed or
caloul ated, expressing the result of test or observation shall be
rounded off in accordance wWith CS 102, The number of figurss to
be retained in the rounded off values shall be the same as that
of the specitied value in this standard.

The assistance derived from the publications of the American
NMational Standards Institubion and British Standards Institubtion,
in the preparation of this standard is gratefully acknowledged.
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1 SCOFPE’

This part of the standard covers basis of design and design data
for. both unstayed and stayed poles. It also specifies dimensions
of pole classes for species listed in Fart 2 of this standard.

2 REFERENCES N

Ccs 142 Fresentation of numerical values

BLS ...% FPart 1 Specification for wood poles for overhead power
and telecommunication lines.

3 DEFINITIONS

The definitions given in SLS ... Fart 1, shall apply for the
purpose of this standard.

4 DESIGN DATA FOR THE STRENGTH OF POLES, UNSTAYED AND STAYED
4.1 Loads

Ultimate loads For different classes of poles are given in
Table 1.

TABLE 1 - Class of poles with corresponding ultimate loads

Class of pole M timate load

(LN) applied

Class of pole Ultimate load

1 1 1
; i i (EN) applied
Pat .6 m from | i at @#.6 m from
i the top i i the top
1 ] ]
1@ ' 2.0 ! 2 : 11.6

? ' 2.5 : 1 ' 13,6

8 ' 3.2 : Hy ! 15.7

T d 4.1 ' Hz g 17.9

6 ' G. 2 H Hx ' 2.2

5 ! LG : Ha : 22.6

4 : 8.0 ' Hes ! 25.1

3 ! 9.7 i He ! 27.7

1 ' L]

4.2 Unstayed poles

Table 3 to Table 7 are derived assuming that the load is applied
.6 m From the top of the pole and are based on the material
property values given in Table 2.

*under preparation



TABLE 2 - Mean modulus of elasticity, and mean u1t1mate bending
strength for different species

Species i Mean ultimate ' Mean modulus of
' bending strength ! elasticity
: (N/mimn=) i (N/mm=)
Fucalyptas Microcorys ! 122,66 : 16425
Eucalyptas grandis : 47 . 34 i A
Alstonia ! 21.78 ' THAD
Maa , ! 1@2. 90 ! 112w
Hora : : 86 .68 ! 11256

The ultimate loads F were caloculated according to simple  hending
theory and, assuming a rigidly supported santilever., Table of
each species gives the diameters ath the ground line
corresponding to the load classification and length of pole.

The caloculations have taken account of the fact that oritical
section ocours @

a) at the ground line ;3 or

) at the point where the diameter is equal to 1.% times the
diameter at the point of application of load, if this point is
above the ground line.

In the derivation of Table 3 to Table 7 it was found that the
ultimate load condition was the governing criterion as:

i) load-deformation curves of tested poles indicated that polas
are stregsed elastically at the service load;

ii) deformation of therpole has no significant effect on its
usages; and '

iii) a considerable portion of the deformation on any unstayed
pole is due to wind load which is of a transient nature.

) Ultimate load
Service 1oad = e ———————
FSFL. X FSFM
where,
FGFL. is the Fartial Safety Factor for Load (=1.6)3; and
FSFM ie FPartial Safety Factor for Materials (=2.,15).



The ultimate load F ( N) ig given by the expression :

F = fz/la

f ig the ultimate bending strength ( N/mm=2) ;

lo i the distance between the critical gsection and the
point of application of the load ( mm) ; and

z is the section modulus ¢ mm®*) at the critical section
of diameter, do, and is given by

where

32

The deflection G, at the point of application of +the 1load 1ig
given by the expression,

-

64h* p
N
S - el
3 Ed,3d,
where
E 1 the modulus of elagticity (N/mm2) ;
d, 1 the diameter at the ground line ( mm) ;
dz 1s the diameter at the point of application of the
load ( mm) ; .
h is the distance from the ground line to the point of
application of the load ( mm) ; and
p i the ultimate load ( N) of the pole divided by
3.44(= 1.6 X 2.158).
NOTE

If the load ie to be applied at a porition other than 0.6 m below
the top of the pole, Table 3 to Table 7 are no longer applicable,
and the diameter should be calculated for the particular loading
condition using the abové ‘fornulsae.

4.3 Stayed poles (struts or columns)

Where &stays are used,the ability of the pole to resist the
crippling 1loads due to the vertical component of the forces in
the =stays =should be coneidered. The ultimate crippling loads
given 1in Table8 to Table 12 are for guidance only. They are
calculated from the Euler formula for cblumns, modified to allow
for

a) the tapered section of round poles ;
b) the imperfect rigidity of the ground in which the poles are
planted ; and



c) a dégree of stabhility at the top of the pole due to stays and
line wires.

The crippling loads F. ( N) are given by the expression
Fo = 3.92175 X 107 ¥ cemmmmee

where
E isg the Modulus of Elasticity of the timher species (N/mm=?);
1 lsg the effective length,which is taken as the ‘length
between a point @.3 m helow the top and 3.3 m below
ground line and is therefore equal to L - D (m); -

de 15 the effective diameter ( mm), given by the
expression ;
(L -~ D + @.9)(dg~d.)
Qe T Qe b e e e e e e

where
L is the full length { m) ;
D is the depth of planting ( m) ;
de i the diameter at the top end of the pole ( mm) ; nd
de is the diameter at ground line( mm) .

The valueg caleculated uesing these formulae and inecluded in
Table 8 to Table 12 should be used with caution, especlially when
the pole ie to be get in particularly unstable ground.

NOTE ’
It is good practice to select the stralghtest and stoutest poles
for stayed poles.

E POLE CLASSES

Folee meeting the requirements of this standard are gronped  into
clasges identified in Table 3 to Table 7, based on their diameter
measured at the ground line. The distance of the ground line from
the butt is =specified in Table 3 to Table 12 depending on
nominal length of the pole. Poler of a glven class and length are
designed to have approximately the same load carrying capacity
regardleese of gpecier.



Table 3 Pole

oy 155 145 135

e it S —— R
“Class: > 0. VH6 HS B4 H3 H2'H3 1 2 03 89 10
; e it g Spmnetamesesd
Length 6L dist. ! REN S o
(6)  ‘iroa butt! Kin. diameter~at‘G.L. .
ST Y ) : B ey
OO © L2000 -~ - 195 1B5 180 170 160 155 14& 135" 125 120 120 1120 120
6.0 1 w200 - - - 200 195 185 175 170 160 150} 140, 1304201120 120 120
.00 8 1200 o 219 200 190 163 175 165 1550 WAS135 7125120 120 120
7,50 % . 1501235 225 220 710 205 195 185 (750 165 1554 145135125 120 120 120
6.00 7 §.501 240 215 225 215 210 200 190 B0 170 (40 150 140" 4307420 120 120
B.50 1 1-501 250 290 230 225 215 205 195 185 175 416sz155 TSI - -
9.00 1 V-501 255 245 235 230 220 210 200 190 180 170 160 THAS-V135 125 120 -
9.50 1 1501 260 250 245 235 225 215 205 195 185'j17553160 (1507140 130 120 - -
16,00 4 150} 265 235 250 240 230 220 210 200' 190 175! }165%y15551540ffi30“!20"&20 '
10.50 ¢ 1501 270 260 255 245 235 229 215 205 190 {807 170 1S5 145 135 125 120
LLO0 L 1,80 ¢ 275 265 255 245 235 225 215 205 195 180.170.155 (45 125 125 120
.50 & 1.801 200 2700 260 250 240 230 220 210 195 185, 175 060150 35125 120
12,00 1 1,801 285 275 265 255 245 235 225 200 200 190175 F16§ 154, 140 130 125
12,50 1 1.801 290 260 276 260 250 240 230 215 205 190, 180.° 143 155 140 135 -
[3.00 1 1.%01 295 285 75 265 255 245 230 220 205 195: 180170, 156" 145 135 125
(3,50 + '-BO1 295 265 260 270 295 245 235 225 210 1955185 470 180 145 135 129
C1A.00 0 2000 5300 290 200 270 260 250 235 225 2102001185 L 160 145 7135 125
[£.50 1 2.001 305 295 285 270 260 250 240 225" 215 200/ 1807 150 135 130
15,00+ 2.100 305 295 285 275 265 255 245 230 215 2057 751657 150 140 130
15.30 1 2.10! 310 300 290 280 270 260 245 235 220, 20547195 . 180 % 1&5. 155 140 430
16.00 !

2100 315 305 295 285 275 260 250 235;”225




. N (RN NI
Table ! Pole dimensions for Bucalyptus’ grandis '

Class: | CMe HS MW WML L o2 3 4 5 4 75 g 10
I T e e
---------- J;.lw-_-..‘--....;-....--........’...:_‘.-..-_--..-..---._.......-_--,...-..L..‘.....h‘...‘.‘.;...,.aA- -~ e 5 s s B e o e ]
Length(n) 1GL dist, ! . oy

from butt! Hin. dianeter at,

T L _

.......... :.......-----..:......-..-....-..-,-............-..-..--..-,.........‘.........4......:..-u...w.u..-as.u,.n---u-...---u.a-a‘-um--.-
T (U R T 195 1855170155 145 135 12
L e R L T AT 185150 140 120
LOUE TR0 e o e 5 210195, 1807170 155 145 135
TSO LSO L L e = L2000 35 25 2007 185470 1S5, 145 135
BOutws0r L - - 50 23 2201205 190, 175 160 150 135
Boo i 4501 -~ 270255 240 225 - 210195 180 185 155 140
B0 B0 L~ 315300 290 275 260 4S5 730 215200165 170 155 150
P30 8 180 L 320 310 295 700 265 250 235 2207205190 175 160 140
.00 10 V500 30 330 315 300 285 275 255 740 2255210195180 165 155
o850 = = - a0 300 295 200 260 245 230215 195 180 170 155
ll hO i |

N

L T O 025250 230, 5200 185 070 155

Wy DN
et
W ¥ ',«‘ ;6’ R B




P o e o e e e

d. 09
B.50
9,00
9.5
10,00
10,50
11.00
[ '1.50
R
2,90
13,00
_ 15,50
14.00
14.50
15,00
15,50

00 b

6L dlst.
virom butt
(m)

P

- c -
3
<

.

R ey B i s I L R i ]
SN RS R 35 s R 35 3 S ool O 2 R ]

PO R ORI R P2 BT RI BRI ORI B3

o
[ |
< ch

0 0 0 S 1 4 0 B U o O e s 0 o

~ 195 183

- 2007190

220 210 200
220 210 200
230 220 205
235 225 210

©240 230 220

245 235 225

750 240 230
255 245 230

260 245 215
269 230 240
270 255 245
275 260 245
280 265 230

310 295 280 7

280 270 255
285 273 240
290 280 263
293 280 265

100 285 270

195 165 170 16
200190, 175 16

175 165 155 14
180 170 160 14

190 180 15 s

205 1951180 118
200 195 185 17
215 200 190 ;47
220 205 190.¢
220 205 195
225 210 195
230 215 200
235 1220 205 i
235 2201205

"50 235 220

0150, 140
5 xso 140;;

190“’175‘*150‘ .
195180, 1654
265 1250 (235 2215 200 L
240225 21051955180, 165 7155 145

25 230 2152005185
250 1235 220 200 *185*‘

185170 "te0|
%x?o 185 5

s;;xbo 1so;ff
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U?:lble (i _Pole dimensions Tor Naa

ot ot 20 e e -

Length B
(mn) (&n)

e e o e tn T e o 18 O 2 e e

O S A o e W s P o S s 208 S P T D e D S S Y O

27;7 25,1 22.6 20,2 17.9 15.7 13.6 11.4 9.7A
Ground line diaseter (am)

2}
o ‘ \
N"“‘ .
=

-l

|
i
i
o
i
|
}
i

-
<

b3 5.2 4.1

2.

2.5

I 8

e

221
229
237
245
256
262
268
274
219
205
787
292
297
302
306
M1
313
7
321
325
329

1350

14,00
(4,50
15,00
15,50

1600

-~
~i
<
o
Ma WA Ak P s WD WE WS WA WY @M W e -—' - Ww ww W aw

212

720

227
234
245
251
257
262
268
273
215
2080
2084
289
293
298
299
303
307
3

315

202
209 .
17

3
233
239
245
230
253
260
262
267
n
2735
280
204
285
289
293
n
300

191
19%
205
12
271
227

252

37
242
w

U8

233
257
261
265
269
211
274
218
201
285

180
187
193

199

208
214
219
223

228

232
234
238
U2
b
250
3
255
258
262

265

268

1469

175

184

187
195
200
203
209
214
218

ith

223

e

YA}
234
238

U9

232

1647 152 140

222206
3%
M
M6

a3
2522187199
235 218 201

158 (46 135 .

169 157 145
175 : 162 150
182 169" (156
187 1742 160"
191

134
138
14

205, 190176 ¢
208" 1937179
212 197 182
215200 185
219 203,187
190,
9t
19

‘165

170
i
75
176
1
181
183

185

223 2207
226210

124 .
129

148
MU ESTIRSLIY

195181168 %154

199 188 171 151
203109 174 160
182
152
167

15
1"y
123
127
133
136

139

142

145

148
149

154
157
‘159
161
162
164

N
189

1

¥
Y S "

106

lnoi
14!

i
:

123
126
129
132
133,
137
138
it
143
143
148 .

150

51
153
155
157

159



Table 7 Pole dimensions for Ho.xfa

- e e e e b o e —----_-_-_-_-~-__m-—uu--_uu----n----u—n—na-..a-—unua‘

. . o o~

16.00

,,,,,,,,,,,,,

6.00 L2040~~~ L L 200 150 180 170?,-150 1507140 13 e -
650 1 4205~ - - - o L 19033180:‘?165 155,3;145;’3',135{g g
O v20% Tt T s 245 205 195 165 175 71607150 140 130 :120 ~ |
LES0OE LR - - - 235230 220 210 200 185 175 0 165" 120~
B.00 0 804~ - - 245235 225 215 205 196 190 170 125 -
B.50 1 1,507 280 270 260 250 240 230 220 210 195 501752160 7150135 125 -
9001 1501 285 275 265 255 245 235 225 M5 200 190 (175 165 1507140 1130 -
A0 1eS0L 290 265 275 265 255 240 230 220 205 195 180 1707185145 130 125
10,004 1501 300 290 260 270 260 245 235 25 210 700 (1851470 160 145 135
W30 1501 305 295 285 275 263 250 240 230 215 200 1190 175 160 0150 140 130
[loua i 1,80 1 305 295 285 275 265 255 245 230 1215 205 7 190175 163150 140 130
.30 g0 b= = 290 289 270 269 245 235 220 200°4195180. 165155 140 -
12,00 1 1vgoi- - 300 205 275 265 250 240 (235 210 195,183 170 155 445 - ..
12,505 1801 335 315 305 290 280 270 255 245 230 215.°200 7185 - 2470 160 © 145 135
13,00+ 1,801 330 320 365 295 285 275 260 245 235 220 205“190 TS 1807150 140
B0 180t 335325 310 300 290_ 275 265 250 235220 208190 48016577150 140 |
.00 0 2,101 335 325 315 205 250 280 285 250 - 240 225 210‘“1953;_180?‘2 150 140
14900 2001 M0 330 320 305 295 280 270 255 240 198 185045 ]
C15.00 0 200! 345 335 375 310 300 265 275 260 (245 CA85 s
13,30 1 2,101 350 340 325 15 305 290 275 245 745

210! 355 345 330 320,305 295 280 245
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