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" iCINDEKILER

BOLIM I ILETKENLERIN MEKANIK HESAPLAR)
BOLUM I - {LETKENLERIN TERTIBI
B&6LUM 1T DIREK VE TRAVERS HESAPLARI

1)  TASYIG DIREKLER
2)  TASWYIC! KESE DIREKLERI
3.) DURDURUGI DIREKLER

4.) MRDURUCU KOSE DIREKLERi
5)  SON DIREKLER.

ACIKLAMALAR :
Taswcs d,ifq.k»lc.r hem mesnat hem de zincir izolatoWlu kullaal mak Uizare

hesaplanmistir. Durdutucu dwaklar tse zinciv izolatarlu olarek kullamlacak , orta fazda.

camPeR  atlamast yapilacakb: Ancak  Snamli hatlarda campeg atlamasi  olma mast
igin konsollu tip durdurucu ve nihoyet direzi de hesaplanmistiv. Biutan hesaplar. |
toprak Gsti boyu 15 metreye kadar yani; toplam direk boyu 17 metreye kadar

olan direkler Igin yaplmistic Daha Uzun direkler Lullaplmama Lidi:




BoLUM I
R
MEKANIK  HESAPLAR.

LETKENIN OZELLIKLERI|

ILETKENIN :
MALZEMESI : Swallow St_AL.
CAPI : 1% mm.
KesiTi : 31,14 mm?
AGIRUGI : 0108 kg/m. x
KOPMA KUWETI ¢ 1023 Kkg.
ELASTISITE MODILI : 8000 kglewn® |
15| UZAMA KATSAYISI s 19,2x10°° AL” j
ORGU SEKLI : 6/
CAiZ MAXIMUM GERILME : 1f kg/mm?
MAXIMUM CER KUWET(  : 1x3114 « 392,54 kg <%4541023 = 460,35
BuZ WiKd (I. 8GLGE) : 02x\[d = 02)/T4 »a6394 ka/m.

NORMAL AGIKLIK : 150 m. ) i

KRITIK MENZILIN TAYiNi.

. - _‘ L}
A = 2aTpg v \[-SLxltated | 2,34254 \/5-19.2.10 (-s+18)

PLr? (0.6434)2(0,108)?
T = 342,54 kg.
P ow 92<0° 1/ |

tﬂ . -5%C

t, e =-15°C

P = 0,108 .0,5344 20,6424 kg/m.
R = 0108 kg/m. .

3672 m. < Qpa 150 m.

a. . =«
kr
Maximum garilme -S°C +Buz yokindz meydana gelecekdir

KRITIK SICAKLIGIN TAYINI :

.—..1—. (e B %" .
tk" EapP 6:“ P *tn
E . 8000 kgjmm®

rm a i kq/mm" i
Pouz = 05344 kg/m. |
P .- 0.6424 kg/ﬂ‘l.

tn E 3 -5'C. . }
tg, = L ally 0238 o 5357 ) 45°C. é
6000 x19,2x10% 0,6424 -

Maximum Schin -S% +Buz yuku halinde meydana rg'cln.:zkhn

ILETKENE AT GERILWMELER

2' 2 2 2 .
5.0 .E.Pn -Tﬂ - s'a.‘E'F‘ _T'*(tn-t,).s-E.E
24. 1,2 24 .12 '




]i a 344. % kg

S « 31,14 llm

a = 150 m.

E = 8000 kg/mm
ty « -6°C

P« 19210 1/C°

* RIZGAR 'KUWET He 15m.

W a 1.2.44 x 000714 = 0377 fke’mi’

% 100 ruzgarls haldeki ﬂnluk.

e\ (@I, @08 " = a3z Lphn.

%70 ngaru haldeki s,gmluk

Py - |[(o-7 ~0 317)’. (0108)° = o285 l:g/m

1% ruﬂa_ru haldck: ﬁ_lllk
?,, V(o»z =0377) 4-(0,108) - o1gz_ kﬂllﬂ

P (kg/m) O P_n" )
cn’uu( TEL S 4 " 0,08  00N1664
W e +%WOw . ¢ T 0392 0.153664
e e eBmyiks ;06424 0.412678
. a ¢ 28\‘1,&“ 4 1, ’168 g ) 1354858
a e e %Ww :  0.285 0,081225
». ™ -0‘/042\“/ ; ‘s 0,192 0, 036864

3114 0. 8000+ (a6428)% - 821,4258

=S.a%.E.RZ 3
23-T" o 24-(342.54)’-

: 2 : Az.
6.0%E. ol 3”44150) wuo . an . 23355‘100. P2
2..T.. - 29 'r..z prtd

(t,.-t) s P.E - (t,.+s).3u4 ..192 Lo} ..sooo 4 783 x ({,,.-5)

- I
t-
'

2 3355 210 ._.E'_, -T., - 478 tsa:s+ (t..,s)uuaa\

19 4 e Rge0-  W.ao f;,..o:oaﬂ
Th=6769 kg. . §s M 4. +9 -
n € lfg - f ' 8-57 59 -

29) {n. _5°c P.,,,.o,saulg/m ws0 ‘-l’ngos4'24 y/m.

Fe fo PR .

.Tn .T,m.,_ - 342,54 hg s 3“.54

' 3') -{nq. +5°¢C ) ﬁ,";_ao - Wa%W Ph=0 ,285%‘ kg/m .

fa 0.285 « (150)* | 5,3m

Th.e 165,53 k9. 205 - (o
. g 3 x




4‘) tn = +45°C Phy =0 w:0
2
Ta= 59.20 kg. {s % - 513m.
%) _dn= +asC ' Poug=O W=%42 P, « 0.192 kg/m.
Tha 02,43 kg. {= °"9g"b(2'3‘;)2 . 5,27 m.
6 by w 415°C foyz=0 w=-0 R+ = 0.108 kg/m .
Th= 65,25 kg <015« 1023 = 153,45 kg.
7 _tg=-15% Pouz = O ‘W0 P =0, 108 ka/m.
Th- 73,48 kg §. 01082 (5002 | 43
B 73.48 ‘
8% t,:-5°C R.,= 2x05344 WO Prn= 114768 kg/m.
Tnj= 558,39kg < 0,7 x1023 =716.10 kg
9) tp.esc_ PO W = % 100 Fo= 0,392 kgim.

; 2
f.0392x(150)° oo

Tn= 21‘3,32'(5 . 321032

_MAXMUM SEHIM _SABLONUNUN _ GIKARILMAS)

2
e B - - 20 0
qa fm a '("-n'nx A {rmx.
(m) “(m) (m) (m) (m) (m)
40 | o028 | 20 | 1350 _|__a80_| S+01
e | o8+ | 2o | w85 ) _sw | _63%_
| 80| 150 _ | 280 _ | 1838 560 nS2 ;
100 _|_2% _|_ 0 _| 21.10_| 600 84.39 i
120 | 828 _ | 3w _| 240 | €50 99,05
__Wo 4.59 _ag | _2710 | -_700__] 11487
| 160 600 | 30 |_3038 | _750 ] 131.87 |
180 760 _|__%o__| 33.85 800 | 150.04
200 | 938 __| a0 |_ 315 850_| 13.38
- 220 11,35 440 459 900 189 89
MiNIMUM__ SEHIM SABLONUNUN _ GIKARILMASL,
i ™ Pua® _ o108 42 . 18372 x10 'xa® '
! 82 Toig. _8-73.48
a foin . a fonier. a £rrin.
(m) © {m) {(m) (m) {m) (m)
20 oo1__| 200 | 135 | 860 | 576l
40 029 | 240 | 1088 | 600__ | &4
60 06 | 280 | w0 | _T0 | 9002 |
s | 8. | 30 |_es | _8cg | w8 %
w00 | 1.8 | 20 | 228 | 900 K88
L ... 120. 1 -. 2:62_,_ ,..4.00 2940_ - - —_
‘190 | 2360 | a40 | 37 - -
_eo | 4.7 480 | 4233 - } - | -
{80 . 5.95 520 49.68 - -
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TRAVERS BOYU HESABT

L.l 002 1-'2‘D. Jll’.

formale gore
L. 02 +2(076556 x10" “xa +0:23)
colinma gére

L. 024 2(0496447 « 16 *xa?.0.23)

My - LT s ( L .’o,_l) —e  YATAY KUWETTEN ZORLANMA.
L a Mp - | a Mo
(m) _(m) ~ (m. kg) (m) {m) {(m.kg)
2.00 88 61.66 2,20 | 160 102,76
| 220 _ | _ _tot _ | €851 340 | 66 | 109.9
240 | m | 7536 3.0 iz 1%,41
T2e0 | w1 | _ma ] 3,80 |__ 78 | 123.3
| 2.80 140 89,06 | _a00 483 | .$30.47
: 3,40 T 183 95, o1 o '

Yatay zorlanmaya gore T/27  tipi uygun’ olmaklache]

. TASIVICI TRAERS TIPLERININ TAYINI . * -

2] -
f— o —| f— .
T 1 : G = 0.6424 ag+110
G - = Gy Lo
Gry, b M=Gxly +3L n;i_
. ' " G
. H = 20 (0,6424 Qq -0"01-‘_2‘—')
M _310-8Gx |
0.6424 -
“TASIVICI TRAVERSSEGIM CETVEL)
| RavER S| Kuionat G AgurLik Hzniil.i‘
- BN | raNTiL A ‘ag
L |a |w27|Tse0| 80| V27| s0|l/B0
2o | 88 | ™ [100 [re5 | a0 fess |l =
(220 | 101 | 73 [ 105 | 135 | Z0 | 568 |
{240 | 14__| 80 |10 | 145 1160 | 494 4| =
260 27 85 {115 | 155 | W6 1433 || —
280 | 40 |95 |120 | 165 | s | 3814 —
300 | 153 |6 |125 {175 | €8 | 3B, 650
320 | 160 [0 | 130 | 185 | €6 | 297 58T
V340 | %6 - |nus |35 | 2004 — 1263 |SS5
360 _| 172__ |10 | mo | a5 | —_ |23 |18
380 | 178 |15 | ms J230) - |25 a3t |
400 | 183 130 {150 | za0 | - |80 P9




ILETKENLERIN YERE MESAFES] - - 1o
oo |Grdua] < - S C U.35kV
. h e ’ e o b .
H. . m{, Garay | %ﬁ\ , r'_'“ A: 35 cm
(m) (m) 35/ | 35WV S '
10 __| .8 _8.35 | 80 o
B B | 2 . 9.5 9.0 | ‘
12 0 | 13 | w00 |
13 1] 135 wo |-
9 |12 | 12.35 | 129
B o |- m» __ | 1335 [ o] U "
|16 | 14 | 1435 | k.0 W "’
17 15 15.3% | 15.0 -
Z)_UCGEN TERTIP_MESNET IZOLATORLI TASIYIC! DIREKLER.
 ILETKENLER ARAS| MESAFELER.
10
N
~ i
4 «m..:"evﬁ74 " Da o,s.\/ Gt %o ,'_“5.5 o= ‘q(n.; Masnel izolafs
- ol N 7 e . ~ ' i
Sa “'-Da =0,11795 Dsa 2x (f.quox 5m._'o_ ,:‘_5.0 |
R - a- — o - | ©Os S )l
TERTIP () ff'n"f‘ ] e g ) | suman;
I 240 " . | 1350 207 - 11.49 294 . 250
-~ ALT ILETKENIN. YERE ME SAFES]
S _ (m) Mecnet | Gargi
XaH-(t+250)+0.35 0 1 885 | &30 -
- . T ] emss |Tes0_]
ta2m. T2 7.85 7.:?)_ '
3 | 86 | 830 ]
o po 4 1. 9865 | . 9.30
15} 085 ] 10.30
6 4185 | 11.30 _ 3
17 1265 | 12.%0 )




TRaVERS BOYU Hlsal,

L. Dy+ 2401 = 294 402 = 3H

La'320 m. alindh.

" TRAVERS TiPi
~1 ' . 320 N .
M-.g.'3+2.5" % \ -i.-’O)-z

Buna gore -uygun olmaktadwr

T/27 Api

Agrlk wenziline gire fravers tipi “TapmyE) -mow.xs SEQM

w276 k_g_ /m. ’

4

Ct‘rvé LINDEN , d‘maml‘.‘hr

Buna gbre ag = 66 ‘mireye kadar  T/27
: l 49 a 297 v " T/50 - i
aqg = 587 . . T/80  btpi  pecleceklic
B._ Zincir izolatorls Taswict direkler  (TeR¥P D _ Téﬁrﬂr'rfl)__
|LETK£NL£R ARASH MESAFELER ; ] '
Ly oy
T
I
' !
" s = 67274 Dr05x Y foman+ly + L = Los| 0679 m. TEK asKI
ot _ . ’ 5 N
'5... T, 0,795 Ds:2«(F +¢;)sSin +.%6 lo- 0-??3 - ;:-n askl
Sin 6°25 < 0.108867 ‘ u il 35 .o23m
_ : , . ol %0
o a T, 'B(Q.AJG"N fes | faas DgcAin)] Ds (=) D (m)
TERTIP (m) (',':)‘-" (m) (m) (m) | (m)rh avinasd | Auntond
| 195 | 8.91 179 758 . | 867 222 | 207 | 180
;] 250 | wués | -z20 | 1246 | 1425 | 233 329 2.20 -
_ALT METKENIN YERE MESAFESI.
’ v LUk (m) _
(m) 4 r [
, . - -
H_ (b0 . R LU U I
X= ﬂ-(p,p.zo__,p.oshqsvs*t) 2" | 32r| ¢
. . [ _13 8T _ 'ﬁﬂ".. —
w_ fTez | eei ]
L 15 | 027 ) 987
6 | naor | wer
| 12.27 | W.87
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lmfkcnlzr alz thaklamns klsnmlar arascndal\a ‘qséd'rl mzsafe
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’~~-va1} ‘Cosu f0054»=l§ f

o Cosec - M__.OE' a,33284
T esm
'?*5’19.'. - 2f5333

.u.a ,,ze, sve»f;—sm 7a ss - ma

St Bu kaldz us* kansd looyu L1,-1.l -tOI -1.—7"
RS . - T ) Lz. 3 QO m 4Lmda

= Lk - 0653

~Cosets Rq 0;:54“ - 0264 94-7 —

o 4,5,‘ 3,6404
L. 3 -;28..-85;3;501 74 4. =122

\

huldz usi konao( boyu_ » ¥

"’?'alf in:m.rs boyu’;; j’/ 7
o ,_LZ' 3 40 m. a‘.unds

TL et u5'( xaMSOL aow
EK ASKI o -
Lo -,QFALT 'mwegs BOju )

R ,"57 Kouson.. uwu

s

f.”_,l.z. 1452 ,12-023 3.2.6 m ve. o

lk. 06'73 - (R Asnu) N
gt (CIFT Asu)

hqllgmlmésl halmdc. (qm Aaa)
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BoLUM IT-
4

1°) TASIICI DIREKLER.

TEPEYE IRCA EDILMis DIREGE GELEN_ RUZGAR KUWVETLERI

v | |
™ 10 it 12 |13 |14 |15 |16 |17 §
2 | > |34 ]2 |so]lse 62| —_ | — 5
| 25 |3 |34 |3 |so | |62 ]| 68 | — ] ‘
| 3 |28 |42 |45 60 | e |73 | 80 | 87|
| 035 |3 |42 |45 |eo |66 |73 | 80_| 8T :

4 3B |s0 |s3 |leo |66 | T4 | 80 | €7 g

5 46 |50 |53 |eo | |14 | 80 | 87 ‘
=6 46 |50 Is3 leo |ee | ™ |"8 | 87

A.) MESNET \ZOLATORLG DUZ TERTIPTE MAXIMIN _KULLANMA MENTZILWIN Tadig (el

w"_-.' 1.2 l44’&0,(b7l4—:0,377 kg/m

3w;a 1,131 kg/m.

izolatérlere gelen wizgor kuvveti W, = Skg.
Ay & 200 melre igin. ‘
Z = 3(w; xaw + W'u_) +Wy
- : - —W3-15 . b
‘Z= 113120 +Wy4 IS —e Ow = .E.‘_\:%‘_—Ej- i
. A .'

Z = 1131 (80 +0,6x0w)+ Wy + 3x Wiz

‘ . Z—(Wy+105,48)
Z = 9098 +0.6786ay +Wy +15 o Ay = o.evsej%
788,

MESNET iZOLATORLU DUZ TERTIP TASIMCI DIREKLIRDE MAXWMUM RUZGAR MEVZILERT (O o )

{
!

O |1 |12 |13 (14 |15 |16 |17 ] |
200_ | 1% | 134|182 |m [14 [d0a | - | =]

250 | 180 178 | 176 | 164 |18 | 153 | w8 | —

21 | 225 | 220 | 199 [ 194 |87 | 181 | 175 ]

350 | 304 [298 | 204 | 772 | 23 [253 | 242 | 222
400 | 378 | 360 356 | 346 | 337 | 326 | 316 | 306

B.)MESKET i20LATSRLI_UGGEN TERTIPTE (TERTIP I.)MAXIMUM _KULLANMA| MENZUNIN_TAYiN

aw < 200 metre igin. |

Z= (0.37720 +2) (3- 22) 4w,
Oy > 200 metre tGin

z. [oam (ai06aw)+s] (3- -?_‘3) +y




: . . k . S “r

olgem.s.soi MAxtuum B
b’-'z BO P

KuzuAR Mcnzlu.ﬁm (awm‘ );; y

ca

ji;‘@'m QALK :31;1.‘,23—4 13 |14 |18 |16 |
b e ] 200 (La7e [ 6T (161 1183 TN A B BN

S i ] gm0 sz | 235 |22 | 1es |86 [1T7 | s’ | =
S e0a Camelan 29 ] 26 |0 | 228 (213 1199,
350 |azs |a02 -:«m' m 231 | 213 | 296 [281

.‘-/",'

rzou*uoxul nam DIREI\LERDE MAYINIM - KALAM
Tlmm (aw%) I a2

T

el
7
» ‘b N

, A;,-_&;,.LL(12+,ncaaa5) - _1. (124 mss :

T Azg ‘3‘4 40.‘485035[ ‘ ) ':f_" - _;“. e o

. i },j.. | “w g zoo ‘m.
T, ° R TI ‘
OGQZD)

Z (o 3774‘, ,,5) (3
ay > 200 m.. \

Z= i [o 377 (;0+;6m).5] [3_ §f‘.zo]

= h

S E z. (szsz o '35;16)(3- 96*20 ) 1364401:85 ﬂg..,wd,“




TERTIP IL. D18 m. Z kg 15
H h v '
(m) (m) awézm a~7 ZOO -
- 10 8 0.9516 aw t+ 29. 43+W4 05184 [au, + 104.07, Wy
| g | aem6aw 2 82 ,W{ 05635 ow + 103.234%y
1z 10 | 09575 ow +2€54-+Wd 0.5984 jow + 104.354Wd
13 " 1,006 aw_+ 25 43¢V 0.6057 |aw + 104.46 +Wd
—-i4 12 l oti4 ow - +24 62 wdd O.6118 daw 4 04, 540WJ
15 13- 1026-6“aw +2388+Wd- N 0.6_'_69 b\f_l__"_104 61 wWJ
16 7 —_{r _-1—6-{5‘5 aw_ ; +23,24sWd '0.6213 |0w + 104,67¢Wd_|
17 _,5 ) (,0353 aw Ty 22,69 +W) 0.6252|ou + 104, T34Wg4,
TERTIP I D.2,20m. | Z kg
| (m Iw £ 20 dw 200
10 8 __93]39“0911 28.93 «+Wy 05558 aw 100,56 +Wy |
T | 9. | _02381 au s 27,38V 0564 o + D1HO +Wy |
12 0 09574 _aw + 26.14 +Wd oasomw + 101 Bhwa B
T3 | W | 09731 aw+ 2513 4 Wa | 038 ‘Eﬂ-f.-!?l__?ﬂi‘f'_i._
L 12| 09863 aw + 4. 28 4wd | 0597 P_! + 102,20 +W
o | | Comm aw + 23,570, | ocosoaw e 02AZR
— o |4 | 10070 aw + 2,96+wa | 0608% ow 1287
g s 10152 ow + 22,43 W 0.6131 nw + 102.831Wa.
:
zlqu noLAmRLu TA$H\C| DIREKLERDE MAXIMUM RuZGARi MENZILLERI (TERT|PJI)
O= 18 m.
TP eor 0 1 |12 |13 |14 | 15 6| w7
| Xt TH —
~ 200 _ |47 | 442 | 139 f124- U8 LA )
T 250|199 |14 |10 | 1A 16T jiet {54, |-
a0 | |ee |2 1224 212 |9 |91 |184]
2360 | 259 | 346 | 335 | 306 | 293 | 279 | 266 | 253
ZWCIR iZOLATORLI _TASIYICI DIREKLER MAXIMUM RUZGAR MENZiLUR( _(TerTiP IL)
D.2.2m.
T~ 10 1 |12 |13 |w |15 16 | 17
_EU_SV‘-T' - 5
200|197 |48 |144 [128 |28 (1S | = | -
— 250|213 | 202|190 | 180 |2 | ves | 1e8 | -
300|290 | 276 | 264 | 234 1221 1207 | 196 1186 §
350 380 | 363 | 351 | 319 | 305 |289 275 ' | 261
BURULMA_KON TROLU |
varsaym 3 !
A.)7MESNET iZOL ATORLU _DUZ TERTIP E
24254 ,¢85 ky. M- ¢85 (% -10) L Cem)

T, = 342,54

Kullomlon traverse

© Tmas. -
.5

gore ko_rﬂrol edilmelidir.




 reklarin kullarula bilecekleri “en kiiciik act varilecek fir 6 aci "\(unsayt_ina gire i1s¢ -

B)Mesmr leLAToKLu UGeEN n:rznp (mznr I) e U ;_*f'i
O 2.5 mdm arasl  _o. M.0 -

z.s_u nu'hé*ﬂrasl S M=685 (_2..10)= 635(32"-10) = wnb kgt:m

C) ZiNCIR IZOLATOKLU

’ T/3 -114 18 kg. | L V
: 0~ 1.8 matre aras: 7‘,_114 18 a“ s 125 6 “9 m. »
TERT“’ '-'[ - e u .Ba14 = 159,85 ky'm.

‘0.22 m.llrt arasi 'Ms 1256 kgm

TER“Pm ?2-” \V}d : ff—u . V'Ms “4.(8;16- 183 68"‘3:‘; )

A

z KO$EDE TA§HICI DiRE.KL&R’L.---

A, ). MESNET iZOLA‘I’DRLu, _oiz ERWE

1. varsaynm : o e
m - »' . " L ‘ V !—‘!.‘
‘- e g, 2uZ~ Cos,_é_. ,_.,,z,_..Tm - L
6 varmynm: -
R= 2“2"C°5 "wd*wdr*wll L —= %= T, |
Pas 2xl| xCosT L e ‘ 4

, B) HESNET Iza.ATnRLu uccl-:u TerTiP (‘rcmii',x.) B

( Varsa’lm | -
==—==Sm=== - } . R . Sl - -
Ra sz "3 (3_ _-) ngs - ) B - z T”. - ' , .
' «6 Vamay:m. et ek ; A P o
Rz 2;21 » (3... 20 )'“- C;SSV - 4 wdr 4W‘¢ . “’lt ) Z' ,:i T.a ” .
P‘ = ZIZ’ 3 (3 )x CosT } . ’ o e \1 . o +
c ) zwclR lZoLAToRLu ,( TERTIP T v‘n)
1. Varsayim | S
S R= 2:Z ,x (3 ' 3:%.1&) C“’"i : . H _... Za Tm ‘f;
' 6. Varsa‘z ) . o :
P ’ B 0.,6¢2D

R= 2‘2-’ l(a —-———)( CO:__ del‘ ’w*t*w‘z . —-—.—z':Tﬁ%m‘ .,

—-—e

Pia 2:2‘ u<3 M_)W‘COS“‘

, _ Biitun hallcrdc 6. varsaynmn (TR t*wu) kesru tngu\;lca durzgm tipidir. Buna ilk te|
rim -lav.z olarak 3¢lmkid:r Bu durumda A, 8 ve € sakbru igin 1. var sayimd gore d.

ruzgar menzdine gre sedacak - tascy:a dmd\ tn:‘yna direk hp-na agya gore. ilave  edle
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