EJIEKTPOUCTOK

NpojeKkTHN 6upo A4.0.0.

KATAJ1OI
TUMNCKNX TIPOJEKATA CTYBOBA

TRANSMISSION LINE TOWERS

</

>

OOOIIXX

VAN JAY
NNNZINANZNEIN
A N

\VaAV

XX




Cappxaj:
/Content/

TUMCKU NMPOJEKTU CTYBOBA 3A 1B  2x 35kV

1. MpoBogHuuW: Al/C 2x3 x 95/15mm? 3aWTUTHO yxe: ¢ 1x35mm?

cTp.
/conductors/ /page/
1.1. Hocehwu /suspension/ 0-35.DV.G.2420 1.
1.2.YraoHo 3ate3Hu /AT/ a= 0-30° 0-35.DV.G.2421 2.
1.3.YraoHo 3aTe3Hn /AT/  a=30°60° 0-35.DV.G.2422 3.
TUMNCKN NPOJEKTU CTYBOBA3AAB 110 kV
Cry60BU TMNA “Jena” cTysoBu 3A JELAH CUCTEM / SINGLE CIRCUIT/ 1x110 ,
2. Mposoaxuuw: Al/C 3x240/40 mm,2 3awTuTHO yxe: AIMg1E /C 120/70 mm
/conductors/
2.1. Hocehu jauwn /suspension/ 1-0.DV.G.1054 4.
2.2. Hocehwu /suspension/ 1-0.DV.G.1055 5.
2.3.YraoHo 3aTte3Hun /AT/ a= 0215° 1-0.DV.G.1056 6.
2.4.YraoHo 3aTesHm /AT/ a=15235° 1-0.DV.G.1057 7.
2.5.YraoHo 3aTe3Hu /AT/ a=35%60° 1-0.DV.G.1058 8.
2.6. Kpajrbu /AT/T/ 1-0.DV.G.1059 9.
2.7.YraoHo Hocehm /09 . a= 3%10° 1-0.DV.G.1385 10.
3. Mposoanuuy: Al/C 3x240/40 mm? 3awTtutHo yxe: AIMg1E /C 120/70 mm? 3a Teluke KA. ycnose
/conductors/
3.1. Hocehu /suspension/ 1-0.DV.G.951 11.
3.2. HOCGF\VI /Suspension/ 1_0.DV.G.952 12.
3.3.YraoHo 3ate3Hu /AT/ a= 0-30° 1-0.DV.G.953 13.
3.4. YraoHo 3ate3Hu /AT/ a= 30°60° 1-0.DV.G.954 14.
4. Mposoanuuw: Al/C 3x240/40 mm?2 3alITUTHO YXe: ¢ 1x50mm?>
/conductors/
4.1. Hocehn : 1-0.DV.G.742/I 15.
(suspepsmn/ .
4.2. Hocehu jaun /suspension/ 1-0.DV.G.205/I 16.
4.3.YraoHo 3ate3nm /AT/ a= 0-30° 1-0.DV.G.135/I 17.
4.4.YraoHo 3aTe3Hun /AT/ a= 30°60° 1-0-DV-G-136/I 18.
5. NMposoanuum: Al/C 3x150/25 mm? 3awTutHo yke: AIMg1E /C 120/70 mm?
/conductors/
5.1. Hocehwu /suspension/ 1-0.DV.G.1117 19.
5.2.YraoHo 3:Te ;2; a= 0;30: 1-0DV.G.1118 20.
TSRS o= R 1-0.DV.G.1119 21,
Cry6oBu TMNa “Bype " cTysOBY 3A IBA CUCTEM A / DOUBLE CIRCUIT/ 2 x110
6. NMposoanuum: Al/C 6x240/40 mm? 3awTuTHo yxe: AIMg1E /C 120/70 mm?
/conductors/
6.1. Hocehu nakwmn  /suspension/ 1-0.DV.G.1421 22.
6.2. Hocehn /suspension/ 1-0.DV.G.1021 23.
6.3. Hocehu cpepu /suspension/ 1-0.DV.G.1420 24,
6.4. Hocehu jaun  /suspension/ 1-0.DV.G.1008 25.
6.5. YraoHo Hocehu /angle suspension/ 0= 30‘1 00 1-0.DV.G.1400 26.
6.6. YraoHo 3ate3Hn /AT/ a=30-0° 1-0.DV.G.1020 27.
6.7.YraoHo 3aTe3Hn /AT/ a=30>-60 1-0.DV.G.1019 28.
6.8. Kpajtbu /AT/T/ 1-0.DV.G.1130 20.
6.9. YraoHO 3aTe3Hun /A.T/ 0= 0°-30° 3A OJBAJAE +15° 1-0.DV.G.1130/1 29a.
7 MposogHuuw: Al/C 6x240/40 mm? 3alWTUTHO yxe: C 2x50 mm?
/conductors/
7.1.Hocehu /suspension/ 1-0.DV.G.1021 30
7.2. Hocehn jaum /suspension/ 1-0.DV.G.1008 31.
7.3. YraoHo 3aTe3Hu /A.T/ a= 30°60° 1-0.DV.G.1019 32.
7.4.YraoHo 3ate3Hu /AT/ a= 0230° 1-0.DV.G.1020 33,
7.5.Kpajibn Y.K. Y.3. /AT/T/ 1-0.DV.G.1130 34.



-CMakbeHUX nmmeHsmja—
8. Mposogxuuu: Al/C 6x240/40 mm? 3aLTUTHO yxe: AWG 126,1mm?

/conductors/
8.1. Hocehwu /suspension/ 1-0.DV.G.2060 35.
8.2.YraoHo 3atesHn /A7, Q= 0%30° 1-0.DV.G.2061 36.
8.3. YraoHo 3ate3Hun =30%60° o
Yiaoo kparin /A 777 @ e 1-0.DV.G.2062 37.
8.4.YraoHo 3aTe3Hn /AT/ 0=30%60° 3A OFBAJAFE +15° 10DV.G2062/1 37
-LleBHU CTy60BU-
9. Nposoannum: Al/C 2x3 490/65 mm? 3awTnTHo yxe: AWG 126,1mm?
/conductors/
9.1. Hocehwu /suspension/ 1-0.DV.G.2434 38.
9.2.YraoHo 3aTe3Hu /AT/ a= 0230° 1-0.DV.G.2444 39.
3. a= 30=60°
SV ECHOERIEET, i 1-0DV.G2454  40.
YraoHo Kpajtbu a= 0-60
TUNCKW NPOJEKTU CTYBOBA 3A 1B 400 kV |
I'IopTanHlll CTy6OB|/| Ca 3aTeraMa CTys0BU 3A JEBAH CUCTEM / SINGLE CIRCUIT/
, 2 . 2
10. Mposo gHuyy: Al/C 3x2x490/65 mm, 3awWTUTHO yXe: AIMg/C 1x120/70 mm
/conductors/
10.1. Hocehu nakwm /suspension/ 4.DV.G.00.1503 41.
10.2. YraoHo 3ate3Hun /AT/  q= 0220° 4.DV.G.00.1504 42.
11. Cry608BM TVN “Bype” CTY50BM 3A IBA CUCTEMA / DOUBLE CIRCUIT/
Mposo axuum: Al/C 3x2x490/65 mm? 3awTiTHa yKag: 1. 1XAWG 2. 1x OPGW
/conductors/
11.1. Hocehwu /suspension/ 4-0.DV.G.2470 43.
11.2. YraoHo 3aTe3uun /AT/ a= 0230° 4-0.DV.G.2471 44.
11.3. YraoHo 3aTe3Hn /AT/  a= 30%60° 4-0.DV.G.2472 455
12. Cty60BM TN “Y” CTY508BM 3A JEAAH CUCTEM / SINGLE CIRCUIT/
Mposo aHuum: Al/C 3x2x490/65 mm? 3alTUTHa yXag: 1. 1XAWG 2. 1x OPGW
/conductors/
12.1. Hocehun /suspension/ 4-0.DV.G.2510 46.
12.2. YraoHo 3aTe3nn /AT/ a= 0°15° 4-0.DV.G.2511 47.
12.2. YraoHo 3aTte3Hun /AT/ a= 30-60° 4-0DV.G.2512 48.
12.2a. Hocehw jauwn /suspension/ 4-0.DV.G.2630 49,




ENEKTPOUCTOK
npojekTHK 61po A.0.0.

Tun cTy6a HOCERU 35KV
Tower type SUSPENSION
Bpoj npojekta 035-0.DV.G.2420
Z Project number
NMPOBOOAHUK -
I npoBoat Al/C 6x95/15 mm?
MaKC. Hamnpe3atbe NPoBOAHMKA s
X max tension of conductors 9.0 daN/mm
3dlUTUTHO YyXKe = )
| arth wire AIMg1E/C 35 mm
n MaKC. Hanpe3arbe 3allT. yKeTa
N @ max tension of earth wire 22.0 daN/mnv
C17 7 NpuTCaK BETPA .
o | 1 1 M BeTap wind preassure (daN/nv) | 60 75 20
o (] 2 et cpefu pacrnoH (m) 200 | 165
o 5 >3 & wind span m) | 250
O 7 i}
o x ODT (daN/m?) | 1.0 1.6 25
o " JOAAaTHO ONT. 0
—— - additional load rpaBuTaLl. pacnoH
1|, 1.9 ! 1.9 1|, et (m) | 375 | 270 | 190
: x =50 daN/mm? 180 | 150 | 125
i Max.eJ1.pacrnoH
e e - 0=80 daN/mm? 230 | 195 | 160
I
E 0=9.0 daN/mm? 245 | 210 | 170
€
o
< a=126
gx%m* ~ b=0387 Tabena cuna cane  (gaN)  MPUTUCAK BETPA  (gaN/m?)
Tem 0 137 Table of forces forces wind preassure
S‘: T b=092 NPOBOAHUK 3aWTUTHO yXKe cTy6
S‘iL _ a=147 cnyuyaj ontepeherba conductor earth wire tower
—0.96 i
b loading case vx |vy|vz|zx|zy|zz]|sx]|sy
14.6m __a=158
S‘j b=1.01 s
S‘% —a=168 HOPManHK Clyyajesu A i B e i
b=1.05 unax 76.1
17.6m —g=179 I B 204 | - [162 113 - | 73(|75]| -
9189 article 76.1
Jom ~ b=114 cl| - |51 [w62| - | 29| 73] -] 75
20.6m —_— g: }?g MPEKVH.MPOB.
; 2A10 broken cond. | - 494 | 454 - B B B -
22.1m — Bz BaHpe. C.
=1 npek.3aLu.yxe
q=222 “naH 77.1 brok. earthy - - - - | 378 | 286| - -
JjL —b=1.29 special cases ———
256m _g=2% article 771 brokeew| - | - |4sa| - | - | 286| - | -
b SRR '.;.; 1.
KonnuunHe matepumjana
Materials amount
palwunambeHn Temerb 650K Temerb
BucMHa | TEKMHa divided 2 foundation block foundation
height welght ( ) S S
1.0 Z 15 1.0 = 1.5
apMar. 6 apmar. . 6eToH apmar.
H m ochosral Bes.mar. | SUOT (0eTon | BBNET KON, | Smete | hvar | Sekon | Soton, | PN | dckon. | concete | S
t
basic | con. mat.| ;s m’ kg m’ m’ kg m’ m’ kg m’ m’ kg
10.1 1068 60 = = = o S S 25.1 11.5 405 25.1 11.5 283

116 | 1195 69 - - - - - - —I— —I— —i— | —n- —I— —I—
13.1 1270 73 20.3 12.6 182 18.1 10.9 178 - = = - = -
14.6 1361 77 —I— —I— —I— —I— —I— —I— - - = - _ _
16.1 1471 87 —l— —l- —I- —l— —l— —l— o - - = - R
176 | 1553 83 S IS B [ [ p—— : - - . - -
19.1 | 1669 92 —i— [ -n— | -1— —i— | -1 —I— - - = - - _
206 | 1776 | 104 | —0— | == | o= | == | == | -~- - - - -
22.1 1936 111 26.9 15.6 184 23.9 121 172 = - = - = -
23.85 | 2082 113 —l— | == | —1— —l— - | —u- - - - - - =
25.60 | 2233 116 —I— = || == —l— —I— —l— -




ENEKTPOUCTOK
NpojeKTHK 6upo A0.0.0.
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Tun cTy6a
Tower type

3ATE3HM
TENSION

(]

0230° 35kV

Bpoj npojekra
Project number

035-0.DV.G.2421

NPOBOAHMK
conductor

Al/C 6 x95/15 mm?

MaKC. Hanpe3ake nNpoBoaHNKa
max tension of conductors

9.0 daN/mm?

3alUTUTHO yXe
earth wire

AIMg1E/C 35 mm?

MaKC. Harpe3ame 3allT. y>KeTa
max tension of earth wire

22.0 daN/mnv’

wind preassure

NpuUTUCaK BeTPa (yan/m?) | 60 | | 75 90

BeTap
win
Shefion Pacrion——(m) | 250 [ 200 | 165
x ODT (daN/m’) | 1.0 1.6 25

JO[aTHO ONT.

additional load rpaBuTaul. pacroH

(m) | 375 | 1270 | 190

weight span
0= 5.0 daN/mm? 200 | 165 | 135
ol epan oMl g=80 daN/mm’ 260 | 210 | 170
0=9.0 daN/mm? 275 | 225 | 185

KonnunHe matepujana
Materials amount

TEXMHA cKon 6eTOH apmar.
ﬁzfgmﬂa weight (kg) excavation (M) concrete (M) re’?nfor
H OCHOBHa | Be3.mar. S > cement
(m) basic con. mat. 1.0 =01kS 1.0 =15 (kg
10.1 1802 95 320 32.0 12.5 12.5 228
11.6 1931 100 —l— —l— —=l— —I— —l—
13.1 2064 105 —l— == == == —l—
14.6 2245 124 == = == —I— —l—
16.1 2417 129 —l— == == —l— —ll—
17.6 2594 134 —l— —l— —l— —l— —l—
19.1 2782 138 =l— —l— == —l— —l—
20.6 3007 160 —l— —l— == == ==
22,6 3338 157 —I— =l— —l— el —l—
246 3617 164 —l— —l— —l— —l— —l—
Tabena cuna cne (gaN)  MPUTMCAK BETPA  (daN/m)
Table of forces forces wind preassure
NPOBOAHUK 3aLUTUTHO YXKe cTy6
cnyyaj ontepeherba conductor earth wire tower
loading case v |[vylvzlzx|zy|zz|s«x]|sy
0° 0 0
- - | 286 - -
HopMmanHu A 30°| 512 519 392
cryyajeBu 13
unaH 76.1 B 00 0 B 922 B 73 | 75 B
I 30°| 546 374
normal cases 5
. 0 0 51 0 29
article 76.1 C 30°| 342 53 222 262 30 73 - 75
0l 0 [659 |55 | 0 | 504 1
D [30° 171 | 636 131 [ 487 | /3
npexurnpos| 0°| 0 988 | 519 B _ _ _ B
BaHpen. c. broken cond. 30°| 256 954
unaH 77.1 |npex3sawyxe| 0°f _ B} ~ 756 | Hg6 | - _
brok. earth 30° 196 731
speclial cases . - 0
article 77.1  |Henpek.n.,3y P
unbrok.c.,e.w. 30°| 512 - 519 302 - 286 o =




ENNIEKTPOUCTOK
NPojeKTHM 6Upo A.0.0.

Tun cTy6a
Tower type

3ATE3HM
TENSION

30260° 35kV

Bbpoj npojeKra

035-0.DV.G.2422

Project number

NPOBOAHUK

conductor

MaKC. Halpée3ake NpoBOAHMKA
max tension of conductors

3alLTUTHO y)Ke
earth wire

MaKC. Harnpe3akbe 3allT. yKeTa
max tension of earth wire

Al/C 6 x95/15 mm?

9.0 daN/mm?

AIMg1E/C 35 mm?

22.0 daN/mm?

npuTncak BeTpa )
BeTap wind preassure (daN/n) 60 75 90
wind
cpenrby pacroH
7 wind span (m) | 250 200 165
x ODT (daN/nmv) | 1.0 1.6 2.5
[OOaTHO ONT. :
X additional load rpaBuTaL. PacroH
weight span (m) | 375 270 190
- 0= 5.0 daN/mm? 200 165 135
MaKcC. eJl. paCnoH
o ol apan 0=-80 daN/mm’ 260 | 210 | 170
m
0=9.0 daN/mm? 275 | 225 | 185
L 1717 )
1 1 e
o = KonnumHe matepuj
« < pujana
X .
4 N Materials amount
|L 22 I/ 23 I’ _”’ TeXNHa nckon (§)

ETO| a aT.
poc ﬁgichtha weight (kg) excavation (M) conerete (M) re?xfoﬁ
™ OCHOBHa | Be3.mar. cement

H (m) basic con. mat. 1.0 Z15 1.0 Z15 (kg
T 10.1 1972 116 405 | 405 | 15. 15.1 244
11.6 2180 140 —I— —I— —I— —lI— —I—
13.1 2331 145 —l— —l— —l— —l— —lI—
14.6 2515 151 —l— —l— —l— —l— —l—
16.1 2777 175 —=l- == —l— =ll— =ll—
17.6 2970 180 —l— —l— —l— —l— —l—
19.1 3175 184 —l— —l— —l— —l— —I—
‘ 20.6 3385 207 —I— —I— - —u- —l—
22.6 3848 213 —l— —I— —l— —l— —l—
24.6 4146 220 —l— —l— —I— —l— —l—
= \
O _—10‘1m - a=12.24
5] A \ =224
_[11.6m _a=242
A | b_2.42 Tabena cuna cine (gaN)  MPUTMCAK BETPA  (daN/m)
13.4m ‘ a= 260 Table of forces forces wind preassure
AV b= 2.60 NPOBOAHNK 3alUTUTHO YykKe cTy6
¢ i
14.6m =278 cnyyaj ontepehetba conductor earth wire tower
S o " b=278 loading case v vy l|vzlzx|zy|zz|sx]|sy
Jtedm 7 __a=29 s
N b= 296 A 30°| 512 B 519 392 ) 286 . .
HOpPMaJiHu 60°| 988 756
17.6m _ a=3.14 cnyqajeBM
N \ b=3.14 unaH 76.1 30°| 546 374
B == - 222 - 75| -
19.1m | q=332 : 60° | 863 617
N | 1 T b=332 normaj cases 30°| 342 | 51 262 | 30
20.6m ‘ a=350 article 76.1 C Ieo° 658 | 538 | %22 [04 [ 30| /3| |75
N — b=350 30°[ 171 659 52 [ 131 | 487 73 B ]
D 60° | 330 636 252 437
22.6m - gi;;i npexun.npos| 30° [ 256 | 988 519 } B : _ )
| ‘ . BaHpen. . broken cond. [ go° [ 494 954
24.6m g=3.98 unaH 77.1 l‘:sﬁ:ﬁhyme ch _ _ _ 1;;2 :;15 286 | - i
I —— b=3.98 .
—— special cases
article 77.1  |Henpek.n.3y| 30° | 512 B 519 392 B 286 - )
unbrok.c.e.w. 60°| oss 756




EJIEKTPONCTOK
NpojeKTHN 61po A.0.0.

Tun cTy6a HOCERU 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.1054
Project number
z Sonductor AI/C 3 x 240/40 mm’
MaKC. Harnpe3ate NPOBOAHMKaA
max tension of conductors 9.0 daN/mm*
X L TR EREE AIMg1E/C 120/70 mm?
0.6 MaKC. Harnpes3are 3aluT. yxeTa )
—k—~ max tension of earth wire 14.0 daN/mm
NpUTWCaK BETPA (yaN/ny) 60 75 90
" B B‘?Tgp wind preassure
™ win cpearby pacroH
wind span (m) - 450 -
2.8 e daN/m?) 10 16 25
o —»|’—E [0OJATHO ONT. ( duy
% additional load rpasuTau. pacnoH (m) _ 650 _
N weight span
° 7_3%% 0=80 daN/mm’ 696 569 468
) - MaKC. eJ1. pacrnoH
/]< max el. spaﬁ 0=9.0 daN/mm’ 739 605 497
| 38 0=10.0 daN/mm? 780 639 526
1 KonununHe matepujana
Materials amount
BUCUHA TeXnHa 6 g
§ height weight  (kg) excavation™) | Concrete|  (m?) fgrfﬂ
cement
ﬁ H m | bBasic  [conmat |10 |215 |10 [215 | (kg)
- 13.0 2281 445 34.5 2120 | 127 9.44 236
14.0 2375 447 —I— —l— —l— —l— —l—
15.0 2511 466 —l— —l— —l— —l— —l—
16.0 2606 469 —l— —l— —l— —I— —I—
17.0 2709 471 —l— —l— —l— —l— —l—
18.0 2815 473 —l— —l— —l— —l— —l—
19.0 2912 477 —l— —l— —l— —l— —l—
13.0 a=2.51 20.0 3035 481 —l— —l— —l— —l— —l—
AN ~ b=2.01 21.0 3182 497 —I= [ == | == | —i= | —lI=
22.0 3307 504 39.92 | 2432 14.36 10.04 236
15.0 a=2.75
e =2.17 240 3562 510 R QR T " -
s 17.0 a=2.99 25.0 3704 527 —i— | —= [ == [ == | =u—
ol = T b=233 26.0 3854 533 —i— | = | == | —-= | —1=
19.0 a=323 27.0 3956 534 —l— —l— —l— —l— —l—
N — b ; 2'49 28.0 4115 538 == —l— —l— —I— —l—
' 29.0 4295 556 —l— —l— —I— —l— —l—
S& _ a=347 30.0 4485 561 —t= | == [ == | == [ —1=
b=2.65 31.0 4613 562 Sim | == | == | == | =i
23.0 a=3.71 32.0 4835 570 == | == | == —= | —=
AN " b=2.81 33.0 5037 584 —t= [ == | == —u= | -n=
25.0 - Tabena cuna cune npuUTUCaK BETPa 2
AN —_— ka);:; gg Table of forces forces (daN) wind preassure (daN/m”)
NPOBOAHUK 3aLUTUTHO yxe cTy6
27.0 a=4.19 cnyyaj ontepehemna conductor earth wire tower
b=3.13 loading case Vx |Vy |Vz|zx|zy|zz|[sx]|[Sy
29.0 a=443
— A = = 2531 - = 2308 | - =
b_ 329 HOPpManHun cnyqajee'.‘.
31.0 _ a=4.67 |Wnanesl B |769 | - |749 |598 | - |s56 | 75 | -
N b= 3.45 normal cases
_ article 68.1
33.0 o g— g%} c | - [215|749| - |150 |556 | - | 75
MPeKknH.NpoB] _ _ B _ _
broken cond. 1271 [2531
BaHpegq. cl.
n K.3aLl.y>K
unan60.1 |l - | - | - | - [1207 |2308] - | -
special cases S
article 69.1 unb?ok c,évg - - 2531 - - 2308| - -




ENEKTPONUCTOK
NpojekTHM 6upo A.0.0.

3.0 i
—i1

22
}

Tun cTy6a HOCERMU
Tower type SUSPENSION 110kv
Broj projekta 1-0.DV.G.1055

Project number

2x3%

J

IA

33.0m
M

w
=
o

2.2
K
‘liu
o

NPOBOAHUK
conductor

MaKC. Halnpe3akhe NpoBOAHNKaA
max tension of conductors
3alUTUTHO yXe

earth wire

MaKC. Hanpesame 3alUT. y>KeTa
max tension of earth wire

NPUTNCaK BETPa (daN/nv)

BeTap wind preassure

wind cpefHby pacroH (m)
wind span (e
== (daN/m)

JI0[laTHO OMT.

additional load rpaBuTal. pacrnoH (m)

weight span

O=8.0 daN/mm?

MaKCcC. €/1. paCnoH
max el. span

2

0=9.0 daN/mm

0=10.0 daN/mm?

Al/€C 3 x240/40 mm>
9.0 daN/mm?
AlMg1E/C 120/70 mm?

14.0 daN/mm?

60 75 90
= 350 =

1.0 1.6 25

= 500 =

477 390 320
506 414 341
536 438 361

KonuuunHe maTtepunjana
Materials amount

2x6%

J

—_

O T g

O T QD
oORr B WO = owuw
Uy VW WO W,

N
— —

oo

I
O O

oo

Il
N

oo

OVw WO Yu

o
N D

Wwh wh WA WA NW G NW MW NN NN NN

oo To
oo o
==

helght weight (k) el S| ) ||
Hom | e feemer T [>0s (10 [215 |To)
13.0 1790 486 25.2 14.0 8.6 7.0 280
14.0 1879 489 == —lI— —I— —I— —I—
15.0 1955 493 —ll— —l— —I— —I— —I—
16.0 2058 506 —l— —l— —lI— —ll— —ll—
17.0 2136 507 —l— —I— —l— —l— —l—
18.0 2221 512 —ll— —l— —l— —l— —ll—
19.0 2297 513 —I— —ll— —I— —I— —I—
20.0 2390 516 —I— —l— —I— —l— —l—
21.0 2483 530 —I— —lI— —I— —l— —l—
22.0 2676 534 —ll— —ll— —l— —I— —I—
23.0 2751 536 —lI— —I— —ll— —ll— —lI—
24.0 2883 541 —l— —l— —lI— —ll— —lI—
25.0 2964 553 320 | 16.5 10.0 7.2 —l—
26.0 3104 559 —ll— —ll— —l— —I— —I—
27.0 3243 560 —I— —l— —I— —l— —l—
28.0 3406 568 —I— —ll— —I— —l— —l—
29.0 3507 577 —I— —l— —I— —I— —l—
30.0 3683 584 —I— —l— —I— —l— —l—
31.0 3809 584 —I— —lI— —I— —l— —l—
32.0 3982 591 —I— —l— —I— —l— —l—
33.0 4084 603 —I— —I— —I— —I— —l—
Toeoois _ns om0 ISR v
NPOBOAHNK 3aLUTUTHO YyXKe cTy6
cnyyvaj ontepehemna conductor earth wire tower
loading case Vx|Vy |Vz|Zx|Zy|Zz]|Sx]|SYy
A - - |1982 - 1775 - -
HOPMaJIHU Cily4ajeBu
RUELIC B |605| - |604 [465 | - |428 | 75 | -
normal cases
article 68.1
C - 174 | 604 116 | 428 | - 75
pemoeos) - |1anfrosa| - | - | - | - |-
BaHpea. C.
unan 69.1  [PPisalyXe | o | - 1297 [1775| - | -
ey s [nenpex. .2y
’ unbrok.c.ew.| - - 1982 - 1775 - -




ENNEKTPONCTOK
NpojekTHK 61po A.0.0.

3.8

12.0 iZ.O |

J=2x7.0%

N
o
NN

30.0 m

N 0o OO AR
&~ 0O O® OO

Tun cTy6a YFAOHO 3ATE3HU 110kV
Tower type AT. 0215°
Broj projekta 1-0.DV.G.1056
Project number
NPOBOAHNK
nposoat AI/C 3 x 240/40 mm?
MaKC. Halnpe3ake NpoBOAHVKa
max tension of conductors 9.0 daN/mm*
e LLLR 2 AIMg1E/C 120/70 mm?
MaKC. Hanpe3ake 3allT. y>KeTa
max tension of earth wire 14.0 daN/mm?
NMPUTNCaK BETPa 2
BeTap wind preassure (daN/m) 60 75 90
wind
cpefby pacnoH ) )
wind span (m) 350
9x (daN/m?) 1.0 16 25
0oaaTtHo onT.
additional load rpaBuTal. PacrnoH
weight span (m) B 500 B
0=80 daN/mm’ 444 366 302
MaKCcC. eJl. pacnoH
mrEncl Sparl? 0=9.0 daN/mm? 472 389 322
0=10.0 daN/mm? 498 411 341
KonnunHe matepujana
Materials amount
BUCMHa TeXNHA nckon 6 .
height weight (k) excavationM”) concrete  (M?) | o0&t
OCHOBHA | Be3.Mar. cement
H m basic con. mat. 1.0 215 1.0 Z15 (kg )
12.0 2677 168 48.4 324 15.04 11.84 356
14.0 3022 196 —l— —l— —l— —=l— —l—-
16.0 3309 202 == —l— —Il— —l— —l—
18.0 3658 231 —l— —I— —l— —l— —I—
20.0 3968 237 —ll— —l— —l— —l— —lI—
225 4690 276 52.9 36.12 | 17.84 12.6 —l—
25.0 5216 293 —l— —l— —l— —l— —l—
27.5 5773 327 == = —Il— —l— —l—
30.0 6269 339 —l— —I— —l— —I— —I—
Tabena cuna cune npuTNCaK BeTpa 2
Table of forces forces (daN) \lind preassure (daN/m?)
NPOBOAHNK 3aLUTUTHO yxe cTy6
cnydaj ontepehemba conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy |Zz|S xSy
A 0° 0 - (2132 o| - 1775 | - -
o -
HOPMasHu ciyYajesu U9 [mes | - 2ien & 1775
unaH 76.1 B 0°| 605 | - 754 (465 | - 428 | 75 -
normal cases 15°(1078 | - | 754 |916| - |[428 | 75 =
article 76.1 c O] _of204]754] ofti6]428] - |75
15°| 443 1204 | 754 | 451) 116 | 428 - 75
0°| 011695754 | 0]1729]|428 | - -
article D o
15| 221 [1680| 754 |226 [1715] 428 - -
IPEKIIKIPOE. 0°| 0254312132 - | - | - | - | -
roken cond. - -
BaHpen. c. 15°| 332 (2521]2132 - - -
unaH 77.1 npek.3auLyxe| 0° - 0125941775 | - -
» brok-earth  ["ygol | - |- |339] 2572|1775 - | -
special cases
a’r)ticle 77.1 Henpek.n. 3y, 0° 0 - 12132 0 - 17751 - -
unbrok.c.ew. [y5elgea [ - [2132 677 | - [1775] - | -




ENNIEKTPOUCTOK
npojekTHn 6upo A.0.0.

3.8

2.0 12.0,

30.0 m

Tvn cty6a YFAOHO 3ATE3HU 110kV
Tower type AT 15235°
Broj projekta 1-0.DV.G.1057

Project number

NPOBOAHUK
conductor

MaKC. Hanpe3ame NpoBOAHNKa
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3ambe 3allT. y>KeTa
max tension of earth wire

npuTmncak BeTpa >
wind preassure (daN/m)

BeTap

wind cpefitby pacrnoH o
wind span
gx (daN/m?)

JO[aTHO ONT.

additional load rpaBuTal. pacnoH (m)
weight span

0= 8.0 daN/mm?2

MaKc. eJ1. pacroH

max el. span J=9.0 daN/mm2

0=10.0 daN/mm?

Al/C 3 x240/40 mm?
9.0 daN/mm?
AlMg1E/C 120/70 mm?

14.0 daN/mm?

60 75 90
= 350 =

1.0 1.6 2.5

= 500 =

444 366 302
472 389 322
498 411 341

KonuuunHe maTtepunjana
Materials amount

ﬁgicéﬂf?ta Tvig?gv;ﬂta (kg) g)c(rc(ca)\l;lation(mz) cﬁggglﬁete (m?) fe‘?rfaot
Hom | fselesen] 1o [21s [10 [215 [Ty
12.0 2820 175 52.92| 400 [17.84 | 13.36 356
14.0 3221 230 == —l— —l— == ==
16.0 3475 238 —l— —l— —I— —l— —l—
18.0 3916 269 —l— =l— —l— —ll— —ll—
20.0 4251 276 —l— —l— —l— —l— —l—
22.5 4953 315 57.6 40.0 [ 1896 | 13.36 —l—
25.0 5587 332 —l— == —l— == —{=
27.5 6259 366 el =l— —l— —lI— —ll—
30.0 6779 381 =l— == =l— == ==
Tagene cane e TP
NPOBOAHVK 3aLUTUTHO YKe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy|Zz|SXx]|SYy
A 15° 664 - [2132]677] - Tzzs| - | -
HOPMasHW cyyajeBm 35°1529] - 213211560 - [1775
unaH 76.1 . 15°1o78| =~ | 754|916 - [428 [ 75 | -
normal cases 35°11654| - | 754 (1505 - |428 [ 75 | -
article 76.1 c 15°[ 443204 | 754 | 451] 116 | 428 _ 75
35°11019] 233 | 754 (1040 140 | 428 - 75
unaH 15°| 221|1680| 754 | 226|1715| 428 = -
article 76.2 D
35°| 510 (1617 754 | 520|1649 | 428 - -
npeknH.npos| 15°| 332 |2521(2132| - - - - -
sarpen. cn. |ooxen omd-[35° 765 [2425[2132] - | - | - [ - [ -
unan77.1  [IPCK3aLLyXE 1500 - | - - [339[2572{1775[ - | -
. i 35°| - - - 780 | 24741775 | - -
Peaers T |nenpexnay 15° 664 | - |p132| 677] - [1775] - | -
unbrok.c.ew.['35°19559] -~ [2132 1se0| - [1775] - | -




EJNTEKTPOUCTOK
npojekTHU 6upo A.0.0.

Tun cTy6a YFAOHO 3ATE3HU 110kV

Tower type AT 35260°

Broj projekta 1-0.DV.G.1058

Project number VA

NPOBOOHUNK v

cc%duct‘gr Al/C 3 x240/40 mm?

MaKC. Hanpe3ame npoBOoAHNKa ,
Z max tension of conductors 9.0 daN/mm

3alUTUTHO YyXe . ,

earth wire y AlIMg1E/C 120/70 mm

MaKC. Hanpe3ake 3allT. y>KeTa
max tension of earth wire

NpUTUCAK BETPA (jaN/n?) 60 75 90

14.0 daN/mm?

T BeTap wind preassure
wind cpefy PacroH
L wind span (m) - 350 -
D]
Al HORATHO O gx (daN/m) 10 16 25
- additional load rpaBuTal. pacnoH
g weight span (m) B 500 B
- »e O=80 daN/mny 450 370 306
o MaKC. e1. pacroH
o~ g —ll Spaf 0=9.0 daN/mm? 477 394 326
- x
N 0=10.0 daN/mm? 504 416 345
I -
- KonuuuHe maTtepujana
Materials amount
BUCWHa TeXWHa nckon 6 .
height weight  (k9) excavation(™) concrete  (M?) fe’?ﬂ”fiﬂ
H OCHOBHa | Be3.Mar. N N cement
(m) basic con. mat. 1.0 Z 13 1.0 z 13 (kg )
12.0 3378 203 73.0 36.2 20.8 13.0 464
14.0 3769 234 —l— —l— == —l—
16.0 4118 242 —l— —l— —l— =l= —=l—
18.0 4572 273 —l— —l— —l— —lI— —l—
20.0 5113 280 —=l— —=l— —=ll— —=l— —ll—
22.5 5793 328 84.0 44.0 23.0 14.8 —l—
25.0 6510 343 —l— —l— —l— == —l—
27.5 7244 369 —l— —l— —l— —l— —l—
c 30.0 7846 382 —l— —l— —l— == —l—
o Tabena cuna cne  (gaN)  MPUTUCAK BETPA (43N /m?)
o Table of forces forces wind preassure
N MPOBOAHVK 3aLUTUTHO YxKe cTy6
cnyyvaj ontepehemna conductor earth wire tower
loading case Vx|Vy|[Vz |Zx|Zy|[Zz|Sx|Sy
A 35°\1509| - [2132 1560 - [1775| - | -
HOPMaJTH1 CNyyajeBu 60 [2543| - |2132]2594| - [1775) - _
unaH 76.1 5 35°(1654| - | 754 1505 - | 428 [ 75 | -
normal cases 60°|2330| - | 754 [2194| - | 428 |75 | -
AT 7] c [35%010[233] 754 [1040[ 140 428 [ - |75
60°[1695 | 347 | 754 |1729| 233 | 428 - 75
unaH . D 35°| 510(1617| 754 | 520(1649| 428 = -
article >+ o
60 | 848 [1468| 754 | 865 |1498 | 428 - -
npekuH.NpoB| 35°| 765 |2425|2132| - - - - -
BaHpe,. o, broken cond. 600 1271 (2202 2132 - _ _ _ _
ynaH 77.1 npek.3auLyxe| 35°| - - - 780 |2474(1775| - -
. brokearth g0l ™ 11 T1297] 2247[1775 | - | -
a7 |renpex.n.,zy] 35°[1520] - [2132[1560] - [1775] - | -
unbrok.c.ew. ["gq0 o543 - |2132 [2594] - [1775] - :




EJNTEKTPOUCTOK
NpojekTHN 6upo A.0.0.
Tun cTy6a v.3. . . YK o
z Tower type AT 0-60° . 0260° 110kV
Broj projekta 1-0.DV.G.1059
Project number
NPOBOAHUNK =
| nposoAat Al/C 3 x 240/40 mm?
MaKC. Harnpe3ahe NPOBOAHMNKA
0 max tension of conductors 9.0 daN/mm*
M
. 3aLUTUTHO Yyxe -
< s Wi AIMg1E/C 120/70 mm?
4 MaKC. Hanpe3ame 3allUT. y>KeTa
o max tension of earth wire 14.0 daN/mm*
‘\j npuUTUCaK BeTpa AT,
(; § BeTap wind preassure (daN/m f 60 75 90
o ; wind cpenHy pacroH
3 % i P (m) 450 350 300
I gx
- (daN/m?) 1.0 1.6 2.5
JOJaTHO ONT.
additional load rpaBuTal. pacrnoH
weight span (m) 650 500 450
O0=80 daN/mm’ 450 370 306
MaKC. eJl. pacnoH
o . span O=90 daN/mm? 477 394 326
0=10.0 daN/mm? 504 416 345
KonuuunHe maTtepunjana
Materials amount
BUCWHa TeXXnHa nckon 6 B
height weight (kg) excavation(m’) cc?rT1(c)rHete (m?) ?e?rn:'fiTlr
S OCHOBHa | Be3.Mar. cement
o H m) basic con. mat. 1.0 215 1.0 Z 15 (kg )
o 12.0 3887 230 840 | 576 | 232 176 | 464
ak 14.0 4229 236 | - | —i— | —i—| -1— | —i—
16.0 5032 261 —l— —l— —M=| == | ==
18.0 5497 267 —l— —l— —t=| == | -u-
20.0 5968 274 —l— —l— —M=| == [ —u=
22.5 6865 320 96.0 57.6 284 17.6 —l—
25.0 7529 333 —l— —l— —M=| == | —u=
27.5 8357 370 —l— —lI— —t=| == | —u-
30.0 8927 382 —I— —l— —l— —l— —I—
Tabena cuna cune NpUTUCaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
dnik 3aLUTUTHO YXKe cTy6 Y.K y.3. NMPOBOAHNK 3aLUTUTHO YXKe cTy6
fg%ﬁctg: earth wire J toexl/er 1. 060 060 cgnduﬂor earth wire 4 tO\X/er
Vx|Vy|Vz|Zx|Zy|[Zz|Sx|Sy Ak vxl|vylvz|zx|zy|zz]|sx|sy
0[2543 (2132 0[2594| 1775 - = 0° A A 0°[ of - [2132] O - N1775| - -
1271|22022132[ 1297 |2247{ 1775 - | - | 60° HOPMaJHI Clyy4ajesu 60°|2543| - [21322594| - |1775| - | -
635|1605| 754 4651729 428| 75 | - | o[ _ 4nat 76.1 g | Oless| - | 754]465] - [428]75 | -
1482|1468| 75401330 (1498 428 75| - | 60° :3[3‘:'7231565 60°[2330| - | 754 (2194| - |428 |75 | -
01899 | 754 0[1498| 428 - 75 0° C ’ C 0° 0204 | 754 0| 116 ] 428 - 75
847|1815| 754 865| 233] 428| - | 75| 60° 60°[1695| 347 | 754 [1729] 233[428 | - [ 75
0[1695] 754 01649 428 - | - | 0°| Jhan 76.2 o LO| 01695754 | 0[1729]428 | - | -
8481468 | 754| 8651498 428| - - | 60° 60°| 848 (1468 754 | 865 (1498 | 428 | - -
- - 2132 - - - - _ 0° | npeknH.N npekuH.npoB| 0° 0(2543[2132] - - - - _
B I DY) . . B - - | 60°broken cond. sampen. on broken cond. ["60°[ 1271 [2202[2132] - - - - =
- = - - - (1775 - - 0° | npek3auLyxe|ynan 77.1  |TPeK3aLLLyxe 0°| - - - 025941775 | - -
= o | brok. earth ’ brok. earth o B . - -
- = = - | 1775 - - | 60 " 60°| - 1297| 2274{1775
01254312132 0(2594| 1775 - - 0° Z’?ﬁ&ﬁﬁﬁses Hernpek.n.,3y. 0° 0] - [2132 0| - [1775] - -
1271[220212132| 1297 [2247| 1775 - - | 60°|unbrok.c.e.w. unbrok.c.ew. [gnelysa3] - {2132 2504 - [1775] - -




ENNEKTPONCTOK
NpojekTHM 61po A.0.0.

3.5

2.1

2.1

31.0 m

2x8.0%

J

Tun cTy6a
Tower type

YrFAOHO HOCERM
ANGLE SUSPENSION

3210° 110kV

Broj projekta

Project number

1-0.DV.G.1385

NpPoOBOOAHNK
conductor

MaKC. Harnpe3ak
max tension of cond

3alUTUTHO yXe
earth wire

€ NpPOoBOAHMKA
uctors

MaKC. Halnpe3akhe 3allT. yXKeTa
max tension of earth wire

BeTap
wind

JO/aTHO ONT.
additional load

MaKCcC. eJ1. paCcnoH
max el. span

NPUTHCaK BETPa g
wind preassure (daN/n)

cpentun pacnoH
wri)nd span s (m)
9x (daN/v)
rpaBuTaLl. PacroH

weight span (m)

O=80 daN/mm’
0=9.0 daN/mm?
0=10.0 daN/mm?

Al/C 3 x 240/40 mm?

9.0 daN/mm?
AIMg1E/C 120/70 mm?

14.0 daN/mm?
60 75 90

= 350 =

- 500 -
443 362 297
470 384 316
496 407 335

KonuuunHe maTtepunjana

Materials amount

height woght 6@ vation™) Sore  (mo) | 2Bvar
OCHOBHa | Be3.mar. cement

H (m) basic con. mat. 1.0 z215 1.0 215 (kg
13.0 3378 203 73.0 36.2 20.8 13.0 464
15.0 3769 234 —I— —I— —l— —l—
16.0 4118 242 —l— —l— =ll— —l— —l—
18.0 4572 273 —l— e el —l— —l—
20.0 5113 280 —I— —I— —Il— —I— =l—
225 5793 328 84.0 44.0 23.0 14.8 —=l—
25.0 6510 343 —l— —I— —I— —l— —l—
27.5 7244 369 —I— —l— —Il— —I— =ll—
30.0 7846 382 —I— —I— —I— —l— —l—

Tabena cuna

cine (daN) NPUTNCaK BETPa (daN/m

Table of forces forces wind preassure
MPOBOAHUK 3aLUTUTHO YXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case vxlvylvz|zx|zy|zz]|sx]|s
A 35°|1529| - 2132 1560 - [1775 -
HOPMaJHu cyyajeBu 607]2543| - 2132 2594] - |1775| -
ynaH 76.1 B 35°(1654| = | 754 [1505| - [428 [ 75
normal cases 60°[2330| - | 754 [2194| - |428 | 75
article 76.1 c | 3% [1019]233 ] 754 f1040] 140 428 | - |75
60°[1695 | 347 | 754 |1729| 233 | 428 - 75
unaH 35°| 510(1617| 754 | 520|1649| 428 | -
article76'2 D
60°| 848 |1468| 754 | 8651498 | 428 -
npeknH.NpoB| 35°( 765 |2425|2132| - - - -
broken cond. o - -
BaHpes. C. 60°] 127112202 2132 - -
unaH 77.1 npek.3aw.yxe| 35°| - - - 7801247411775 -
. brok-earth | gool | | - |1297| 2247|1775 | -
ide77a s [wenpek.n.ay] 35°1520] - {2132 [1560] - [1775] -
unbrok.c..e.w. 600 2543 - 2132 [2594 - 1775 o

10.



ENTEKTPONCTOK
NpojekTHU 6upo A.0.0.
Tun cTy6a HOCERMU 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.951
Z Project number o
npoBOAHUNK ~
onanotor Al/C 3 x 240/40 mm*
MaKC. Hanpesarbe NpoBoAHNKa
X max tension of conductors 9.0 daN/mm*
3alUTUTHO yXe >
o el wilie AIMg1E/C 120/70 mm?
MaKC. Halpe3ambe 3alUT. y2KeTa
%) max tension of earth wire 16.0 daN/mm?
N)' NPUTNCaK BETPa 2
4 M< BeTap wind preassure (daN/m’) 60 75 20
wind
2.8 CpenH pacrnoH .
o —»|‘— wind span (m) 360 300
M
9x (daN/m?) 1.0 16 25
—~— JOJaTHO OnT.
3.1 additional load rpaBuTal. PpacrnoH
2 =t e (m) 720 560 425
] T 0=80 daN/mm?’ 696 569 468
-
MaKc. eJl. pacCnoH
o . span 0=90 daN/mm’ 739 605 497
0=10.0 daN/mm’ 780 639 526
KonuuuHe maTtepunjana
Materials amount
BMCUHA TeXWHa CKO 6 5
height weight  (kg) excavation (M) | Conrete (M) fgrﬁ;
OCHOBHa | Be3.Mar. cement
H m) basic con. mat. 1.0 215 1.0 215 (kg )
1.4 2457 142 43.2 24.8 15.4 9.4 296
12.3 2546 145 —l— —I— —l— == ==
13.2 2682 161 —l— —I— —l— == ==
141 2793 163 =l— = —l— == —l—
15.0 2894 166 —l— —l— —l— == —lI—
16.0 3014 171 —l— —l— == == —ll—
17.0 3153 184 —l— —l— —l— == ==
18.0 3333 187 —l— —I— —l— —l— ==
19.0 3409 194 —l— —l— =l— —lI— —ll—
20.0 3539 196 —lI— —l— —l— —lI— —lI—
21.0 3665 201 == —l— —l— == =l—
220 3808 203 —l— —l— —l— == ==
23.0 4171 222 —l— —I— —l— —l— ==
24.0 4327 226 —l— —l— —l— —l— —l—
25.0 4544 232 —l— —l— —l— —lI— —lI—
26.0 4701 235 —I— —l— —l— == ==
27.0 4919 251 —l— —I— —l— == ==
28.0 5043 253 —l— == —l— —ll— ==
29.0 5293 257 —l— —l— —l— —ll— —ll—
30.0 5467 260 —l— —l— —l— —lI— —lI—
31.0 5644 275 —l— —I— —l— == ==
Tabena cuna cune npuTMCcaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
MPOBOAHVK 3aLUTUTHO Yxe cTy6
cnyyvaj ontepehemna conductor earth wire tower
loading case Vx|Vy ([Vz|[Zx|Zy|Zz|[Sx|SYy
A | - |- 488 - | - [197| - | -
HOpMarHu cilyyajeBu
Hnan 68.1 A, |684 | - |1468|648 | - [1197] 30 | -
normal cases
article 68.1 B [591 | - |a16|492| - |274| 90 | -
C - 148 | 416 - 123 | 274 - 90
MPEKVH.NMPOB - .
BaHpea. c. broken cond. B 1271(1468| - ) )
yniaH 69.1 MpeK3al e
o -l - | - | - |ses|1197| - | -
speclial cases | brok. earth
article 69.1 Henpek. .,3.y.
unbrok.c.ew.| = B 1468 - : 1971 - -

11.



ENEKTPONCTOK
npojeKTHM 61po A.0.0.

3.3

3.2

|

, 3.0

Tun cTy6a HOCERMU 10KV
Tower type SUSPENSION

Broj projekta 1-0.DV.G.952
Project number VA3
NpPoOBOAHUK .

canduct'(D)'r Al/C 3 x240/40 mm?
MaKC. Harnpe3are NPOoBOAHMKA .

max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3akbhe 3allT. y>KeTa
max tension of earth wire

AIMg1E/C 120/70 mm?

16.0 daN/mm?

NPUTHECARIBET RAEAN o NG 75 90

BeTap wind preassure
vl cpeftbii pacnoH
wind span (m) - 480 400
9x (daN/m?) 10 16 25
[0Q1aTHO OIT.
additional load rpaBuTaL,. pacrnoH
weight span (m) 900 730 550
0= 8.0 daN/mm?’ 724 592 487
miﬁii_‘i’;;ﬁac”°” 0=9.0 daN/mm? 768 629 517
0=10.0 daN/mm? 811 664 546

z
A
4—e X
e
1|, 2.8
1
I 3.1 |
i T

KonnuuHe maTtepunjana
Materials amount

height weight k9 | Excavation (m)| &ndfere (m?) | 2ovar
OCHOBHa | Be3. Mar. cement
H m basic con. mat. 1.0 215 1.0 Z 15 (kg )
11.4 2659 153 384 28.0 15.2 10.5 300
123 2765 157 —l— —l— —l— —lI— —l—
13.2 2889 172 —l— —l— —I— —l— —l—
14.1 2999 175 =l— =l— == == —l—
15.0 3135 179 —l— —l— —l— == —lI—
16.0 3255 183 —l— —l— —l— —l— —l—
17.0 3428 202 == == b == —l—
18.0 3571 206 —l— —l— —I— —l— —l—
19.0 3703 209 —l— —l— —l— == —l—
20.0 3852 210 —l— —l— —l— —l— —l—
21.0 3982 216 == —l— —l— == —l—
22.0 4137 223 46.8 —l— 17.1 —l— —l—
23.0 4519 237 —l— —l— —I— —l— —l—
24.0 4646 243 —l— —l— —l— —l— —l—
25.0 4922 254 —l— —l— —l— —l— —l—
26.0 5086 264 —l— —l— —l— —l— —l—
27.0 5295 282 —li— —l— —l— —l— —l—
28.0 5481 284 —l— —l— —I— —l— —l—
29.0 5639 288 —l— —l— —l— —l— —l—
30.0 5768 289 —l— —l— —l— —l— —l—
31.0 6030 315 —l— —l— —l— == —l—
o oftorees e, @ MU @am)
NPOBOAHNK 3aLUTUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|[Vy |Vz|[Zx|Zy|Zz|[Sx|SYy
A - - 1855 - - [1557] - -
HOPMasiHX Cly4ajeBu
Hnan 68.1 A, |756 | - |18s5]| 696 | - [1557] 30 | -
normal cases
article 681 B |789 | - |es3|655| - [503] 90 | -
C = 197 | 663 - 164 | 503 = 90
savpen cn. [ teeemrnoe) — Jranfiess| - | - |- |- |-
unan 69.1 npek.3auyxel _ _ - 1566 | 1557 - _
Sptecliaggafes brok. earth
article b
unbrok.coew| © | < |185S| - | - [1s57) - | -




ENEKTPONCTOK
NpojekTHM 61po A.0.0.

L

4.35

L 2.6 | 2.6

30.0 m

J=2x8.0%

_ a=2.92
b=2.92

a=3.32
T b=3.32

a=3.72
— b=3.72

__a=412

b=4.12
__a=4.52

b=4.52
a=4.92
~ b=4.92
a=b.32
~ b=b.32
_a=b.72

b=5.72

a=6.12
~b=6.12

Tun cty6a YFAOHO 3ATE3HU om0
Tower type AT 0-30 110kV
Broj projekta 1-0.DV.G.953

Project number

NPOBOAHUK

conductor

MaKC. Harnpe3akbe NnpoBOoAHNKa
max tension of conductors

3alTUTHO yXe
earth wire

MaKC. Hanpe3ame 3allT. y>KeTa
max tension of earth wire

NMPUTNCaK BETPa (daN/mZ)

wind preassure

Al/C 3 x 240/40 mm?

9.0 daN/mm?
AlMg1E/C 120/70 mm?

16.0 daN/mm?

60 75 90

BeTap
wind
cpefHU pacnoH )
wind span (m) 480 400
R (daN/m?) 1.0 16 25
JOJaTHO ONT.
additional load rpaBuTal. pacnoH
weight span (m) 650 500
0= 80 daN/mm’ 600 493 405
MaKCcC. eJ1. paCrnoH
max el. Spaﬁ 0=90 daN/mm’ 636 524 432
0=10.0 daN/mm? 672 553 456
KonnuuHe matepnjana
Materials amount
BUCUHA TEXWUHa nckon 6 8
height weight (kg) excavation (M) | concrete  (M?) ?eFi)mTr
ocHoBHa | Bes.mar. cement
H m) basic con. mat. 1.0 215 1.0 215 (kg )
12.0 4622 142 43.2 24.8 154 9.4 296
14.0 5255 145 —l— == == —l— —Il—
16.0 5976 161 —l— —l— —l— == ==
18.0 6405 163 —l— —l— —l— —l— —l—
20.0 7169 166 —l— —lI— —I— —I— —l—
22.0 7668 171 == == == —l— e
24.0 8496 184 —l— == == —l— —Il—
26.0 9026 187 —l— —l— —l— == —l—
28.0 10025 194 —l— —l— —l— —l— —l—
30.0 10691 196 —lI— —l—- —l— —l— —=l—
Tabena cuna cine (gaN) NPUTACAK BETPA (N
Table of forces forces wind preassure
NPOBOAHVIK 3alUTUTHO yxe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case vx|vylvz|zx|zy|zz|sx]|sy
A 0’| - - 11870 = - 1415 o =
° - - -
HopManHI Cnyuajesu 30°[1317] - [1870[1623 1415
unaH 76.1 A 0’| 756 - [1870]| 696 - |1415(30 | -
normal cases 1] 30°[2073| - | 1870[2319] - |1415] 30 | -
article 76.1 5 o[ 788] - 764 | 655| - 457 | 90 _
30°11666| - | 764 [1737[ - | 457[90 | -
unaH 0°[ - 1197 | 764 | - |164 | 457 - | 90
article /62 C 5
30| 878 | 204 | 764 (1082|170 | 457 | - 90
D 0°f - [1695| 764 | - [2088| 457 | - -
30°| 439 |1638| 764 | 5412017 457| - -
npekuHnpos| 0° - [2543]1870| - - - - =
broken cond. ° B _
BaHpes. 1. 30o 659 2457|1870 o o -
ynaH 77.1 npek.awLyxel 0 - - - - |3133]1415| - -
brok-earth  I"35e |11~ 811 [3026[1415] - | -
special cases S
article 77.1 Henpek.n.3y| 0 = - 1870 - - 14151 - -
unbrokc.ew. ['30°1317] - [1870 [1623] - [1a15] - | -

13.



EJTEKTPOUCTOK I
npojekTHn 6upo A.0.0.
Tun cTy6a V.3 o o Y. K
Z . . > . . g )
Tower type AT 30-60 T. 0-60 110kV
j—> X Broj projekta 1-0.DV.G.954
N Project number
L
NPOBOOHUK - 2
o ! nposoat Al/C 3 x 240/40 mm
M MaKC. Hanpe3akbe NnpoBOoAHMKa 2
~ " max tension of conductors 9.0 daN/mm
o 3alTUTHO yXe x
;‘— %% carthir AIMg1E/C 120/70 mm?
N MaKC. Hanpe3ame 3allT. y>KeTa 2
o E max tension of earth wire 16.0 daN/mm
© npuTCaK BeTpa >
N BeTap wind preassure (daN/n) 60 75 90
AF . d
W cpeatb pacrnoH i 480
wind span 400
ok (daN/m?) 1.0 16 25
JOAAaTHO ONT.
additional load rpaBuTaLl. pacrnoH
weight span (m) 650 500
0= 80 daN/mm? 600 493 405
MakKCcC. eJl. pacnoH
maxeLspaE 0=90 daN/mm’ 636 524 432
0=10.0 daN/mm? 672 553 456
£ KonnuuHe maTtepnjana
o Materials amount
o BUCKHa TeXnHa ncKkon 6 g
L) height weight (kg) excavation (M) concrete (M’) ?e’?,“,ﬂfi;
OocHOBHa | Bes.mar. cement
H m) basic con. mat. 1.0 Z 15 1.0 215 (kg )
12.0 5502 302 115.6 73.0 45.8 27.6 601
14.0 6175 342 —l— —l— —l— —l— —Il—
16.0 7007 379 —I— —=l— = —l— —Il—
18.0 7487 390 —=l— —l— —l— —ll— —ll—
20.0 8367 429 e = —lI— —l— e
22.0 8917 451 —l— —l— —ll— —l— —l—
24.0 9855 489 —I— = —l— —l— —I—
26.0 10430 509 —I— —=l— = =ll= —I—
28.0 11535 549 —=l— —Il— —l— —l— —ll—
30.0 12255 566 —=l— SES = —=ll— —ll—
Tabena cuna cune npuTrcak BeTpa 2
Table of forces forces (daN) wind preassure (daN/m’)
rovodnik 3aLUTUTHO YXKe cTy6 Y.K. - y.3. NPOBOAHVIK 3aLUTUTHO YXKe cTy6
?onductor earth wire d tower T. 0°60 AT 30760 conductor earth wire y tO\)’ver
cnyyvaj ontepehera
Vx|Vyl|Vz|Zx |[Zy|Zz|Sx|[Sy relees: Vx Vy Vz |Zx|Zy |Zz]|Sx|[Sy
0/2260|1870[ 031331415 - - | 0° A A 30’1317 - [1870l1623] - 1415 - | -
1130|1957 1870|1567 [2713|1415| - -] 60° HOPMaJIHM ClyyajeBm 60°[2543| - |1870|3133] - [1415] - -
56712260 (1870| 522 3133|1415 30 | - 0° R unaH 76.1 " 30°|2073| - [1870(2319] - |1415| 30 | -
1697(1597 1870|2089 |2731|1415| 30 - 60° 1 normal cases '[ 60°[3330| - [1870[3829] - [1415 ] 30 =
591[1507| 764 | 491po8s| 457 90 [ - 0l g article 76.1 . 30°l1666 | - | 764 (1737] - [ 457 | 90 | -
1344]1305| 764 [ 1536|1808 | 457 | 90 [ - | 60° 60°[2483| - | 764 [2744] - [457 | 90 | -
0]1655| 764 0 [2211] 457 . 90 0° C wnaH 5 5 C 30°| 878 204 | 764 [1082] 170 | 457 - 90
75311601 764 | 1045 |2054| 457 - 90 60° article * =+ 60°[1695| 394 [ 764 |2088( 328 | 457 - 90
0]1507] 764 0 [2088| 457 | - - 0} D D 30°| 439[1638| 764 | 541]2017| 457 | - -
753[1305]| 764 11045 |1809| 457 . - 60° 60°| 847 11468 | 764 [1045]1808 | 457 - -
- - |1870| - S - - - (0} MPEKMH.MPOB. npeknH.npoB.| 30°| 659|2547]|1870| - - - = -
- [ - Ts70] - = |[ = - ~ | 60°| broken cond. caeee broken cond. ["gp[1272]2202[ 1870 - | - - - |-
- = = - - | 14151 - - 0°| npek.3auLy*e|ynan 77..1 : IgpekKsamHy)Ke 30°| - . - 811]3026 1415 | - -
- -1 -1 -1- T3] - | = | eo°|broieatth . R 60| - | - | - hsez|2713]1415] - | -
o eclal cases
- [2260]1870] - [3133] 1415 - = 0°| Henpek.n.,3y. artide 771 |Henpex.n,3y] 30°[1317] - [1g70f1623] - T1415] - S
1130{1957[1870[ 1567 [2731] 1415] - | - | 60°|unbrok.c.ew. unbrok.c.ew. ["60°[y543] - [1870 3133 - 5| - | -

14.
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ENNEKTPOUCTOK
npojekTHn 6upo A.0.0.

3.0

L2.0 | 2.0

33.0 m

L 2.7

[

—

3.0 |

5N
fe]
N
©
&
Il
i\
11.4 __a=2.18
b=1.67
13.2 __a=2.40
b=1.81
15.0 __a=2.63
b=1.95
17.0 _ a=2.88
b=2.11
19.0 __a=3.13
b=2.27
21.0 __a=3.38
b=2.42
|%3~0 __a=3.63
b=2.58
25.0 _ a=3.88
b=2.74
27.0 _a=413
b=2.90
%9.0

..........................................................................

Tun cTy6a

Tower type

HOCERM
SUSPENSION

110kV

Broj projekta

Project number

1-0.DV.G.742/1

NPOBOAHUK
conductor

MaKC. Halfnpe3ake NpoBOAHNKa
max tension of conductors

3dlUTUTHO yXKe
earth wire

MaKC. Harpe3ame 3alUT. yKeTa

Al/C 3 x 240/40 mm>

AIMg1E/C 1 x50 mm?

9.0 daN/mm?

max tension of earth wire 28.0 daN/mm*
NPUTNCaK BETPa 2
BeTap wind preassure (daN/m) 60 75 90
wind
cpenrby pacrnoH
wind span (m) 440 350 300
gxX >
(daN/m?) 1.0 1.6 25
AoaaTHo onT. :
additional load rpaBuTal. pacnoH
weight span (m) 600 470 350
0= 8.0 daN/mm? 421 344 283
MakKcC. eJl. pacrnoH
o . span T=90 daN/mm? 447 366 301
0=10.0 daN/mm? 472 387 318
KonuuunHe maTtepunjana
Materials amount
BUCWHa TeXWHa nckorn 6 d
height weight  (k9) excavation™M”) concrete (M) raeFi)r,\:‘f?).l;’
OCHOBHa | Be3.mar. cement
H m) basic con. mat. 1.0 Z15 1.0 215 (kg )
11.4 1563 93 24.0 11.7 8.6 6.6 227
13.2 1682 100 —l— —l— —l— —l— —l—
15.0 1849 115 —l— == —l— =ll= =ll=
17.0 2013 121 —l— —I— —l— —l— —l—
19.0 2177 128 —l— == —Il— —l— =
21.0 2379 145 —lI— —l— —l— ot —l—
23.0 2577 152 20.2 14.4 7.7 6.6 —l—
25.0 3074 173 —l— —l— —l— == —l—
27.0 3368 182 —l— —l— —l— —l— —l—
29.0 3674 200 —l— —l— —l— —l— —lI—
31.0 3980 208 —=l— —l— —=ll— —ll— —Il—
33.0 4293 217 —l— —l— —l— —l— —l—
Tabena cuna cune npuTUCcaK BeTpa >
Table of forces forces (daN) wind preassure (daN/m?)
NMPOBOAHNK 3aLUTUTHO yXe cTy6
cnyyaj ontepehetva conductor earth wire tower
loading case Vx| vy |Vz Zx|zylzz|sx|sy
. A = - 1238 - - | 559 - -
HOpPMasHU cinyvajesu
unaH 68.1
normal cases B | 575 - 712 237 - [235| 75| -
article 68.1
C - 144 | 712 - 60 | 235 | - 75
NPEeKNH.NPOB,
broken cond. - 1272 | 1238 - - : : -
BaHpep. .
MpekK.3aLlL.yxe
unan69.1  [PPCRSELYXEl - - 693559 | - | -
special cases
article 69.1 Henpek.n.3yj _
unbrok.c..e.w. - 1238 - - 559 -

15.



ENEKTPONCTOK -
MpojeKkTHU 6upo A4.0.0.

Tun cTy6a HOCERMU 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.205
Project number
NPOBOAHUNK -
npoBoak Al/C 3 x 240/40 mm?
Z MaKC. Hanpe3ake NPOoBOAHNKa ,
max tension of conductors 9.0 daN/mm
3alTUTHO yXe )
y carth wire AIMg1E/C 1x50 mm
MaKC. Harnpe3ame 3allT. y>KeTa
max tension of earth wire 26.0 daN/mm*
T npuTUCak BeTpa 5
o BeTap wind preassure (daN/n) 60 75 90
1) wind
cpefHu pacnoH
1 wind span (m) 650 500 320
~ i chy (daN/m?) 1.0 16 55
" L 2.7 JOOATHO OMT. :
7 additional load rpaBuTal. pacnoH
T ‘ weight span (m) 830 640 480
N 3.0 | 0= 8.0 daN/mm?2 750 614 504
¥ .
MaKC. efl. pacroH
4 ! ol span 0=90 daN/mm> 796 652 536
37 =100 daN/mm? 840 688 566
‘ KonnuunHe maTtepujana
po Materials amount
BMCMHa TeXMHa 5 6 B 3
ng height weight  (k9) g)c(gg\l;lation(m) concrete  (M’) raep;rn]/lfaoTr
< mar. cement
N H ) | bBasic | commat. | 10 [Z15 |10 |215 | ko)
- 11.4 2125 118 25.0 20.2 14.3 11.6 127
13.2 2296 123 —l— —l— —l— —l— —l—
15.0 2493 145 —l— —l— —l— —l— —l—
17.0 2682 153 —l— —l— —l— —l— —l—
__a=2.18
b=1.27 19.0 2875 160 I I I I I
21.0 3208 183 == —l— —l— —l— —l—
—g :2\3;2 23.0 3443 191 | 202 | 144 | 77 66 | —I—
o 25.0 3756 199 | == | == [ == - [ -n-
_g =12. 2 23 27.0 4047 207 —I— - | == == | —u-
£ o 29.0 4383 229 —t= | == | =] —= | —-
S’). _g :2588 31.0 4705 237 i | o= | o= | o= | -
M ’ 33.0 5056 260 —l— —I— | - == | ——
_ a=3.13
b=1.59 '{a6ena cuna cne  (gaN)  MPUTUCAK BETPA  (qaN/m?)
able of forces forces wind preassure
_a=3.38 NPOBOAHVIK 3aLUTWTHO YxKe cTy6
b=1.67 cnyyaj ontepehetba conductor earth wire tower
_ a=3.63 loading case Vx| Vy [Vz | Zx|Zy|Zz|Sx|SYy
b=1.76
__a=3.88 HOpPMasHW ClyYajeBm g i i 1670 i jlEEE | i
b=].84 ynaH 68.1
normal cases B | 820 - 947 338 - 347 | 75 =
—g j;% article 68.1
’ C| - | 205 | 947 - | 8 | 347| - |75
_8 Zg 818 MPEeKMH.NPOB, .
: broken cond. - 1270 [ 1670 - - - -
aHpea. .
_a =4.63 y npek.3alLl.yxe
b=2.10 < €L brok. earthy - = - - 645 | 832 = -
a=4.88 special cases
i Henpek.n.,3y,
b=2.18 article 601 ke em| - | - |1e70| - | - |e32| - | -




ENNEKTPONCTOK
MpojeKkTHU 6Upo A4.0.0.

Tun cTyba
Tower type yrAOHOA‘%ATE:’)HI/I 0:30°  110kV
Broj projekta 1-0.DV.G.135

Project number

NPOBOAHNK
conductor

MaKC. Halpe3akhe NpoBOAHNKA
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3ambe 3allT. y>KeTa

Al/C 3 x 240/40 mm?>

10.0 daN/mm?

AIMg1E/C 1x50 mm?

Z
X
©
M
O_.F
o~
of L
c:l k|
N
o
N~
X
oN
1l
i}
__a=l.74
b=2.85
£ _a=1.94
o b=3.12
©
N __a=2.14
b=3.40
__a=2.34
b=3.68
__a=2.54
b=3.96
__a=2.74
b=4.24
__a=2.94
b=4.52
a=3.14
b=4.80
a=3.34

max tension of earth wire 28.0 daN/mm*
NpUTUCaK BeTpa >
BeTap wind preassure (daN/n) 60 75 20
wind
Cpeatbn pacrnoH
AR (m) 500 350 270
gX d 2
aN/m 1.0 1.6
JO[aTHO ONT. ( /) 2.5
additional load rpaBuTal. pacnoH
weight span (m) 600 440 300
O= 8.0 daN/mm?2 414 338 278
MaKCcC. eJl1. paCcnoH
—ral Spaﬁ 0=90 daN/mm? 440 360 296
0=10.0 daN/mm? 464 380 313
KonuuuHe maTtepunjana
Materials amount
BUCUHA TeXUHa nckon 6 ?
height weight  (k9) excavation(M) concrete  (M?) rae;?rn:lfaorr
H OCHOBHa | Be3.Mar. N = cement
(m) basic con. mat. 1.0 £ 13 1.0 Z 13 (kg )
10.0 2744 127 424 352 15.0 133 292
12.0 3148 133 —l— —l— —l— == —I—
° 14.0 3458 142 == —=l— == —Il— —l—
16.0 3826 169 —l— —l— —I— —l— —l—
18.0 4169 177 —=l— —=l— == —Il— —l—
20.0 4522 185 —I— —l— —l— —l— —l—
22.0 5216 198 —I— —=l— == —l— ==
24.0 5724 209 —l— —l— —l— —l— —I—
26.0 6288 239 —l— —I— —l— —l— —l—
Tabena cuna cune npuTNCaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHNK 3aLUTUTHO yXe cTy6
cnyyaj ontepehersa conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy |Zz|[Sx|Sy
Y N N % N N 8 O
HOPMaJH CllyyajeBu 300 1463] - 1386 |718] - [554] - _
unaH 76.1 g | Ols74 | © fes1|236] - 23075 | -
normal cases 30°|1548| - | 851 |[714]| - 230 | 75 -
article 76.1 c 0° _ 144 | 851 - 59 230 - 75
30°| 974 | 149 | 851 [478] 61 [230] - [ 75
:ﬂ(iacTe 76.2 D 0o - [1882] 851 - [923 (230 | - -
30 | 488(1818| 851 | 239 892 | 230 = -
npekuHnpos| 0°| - |2825/1386| - - - = -
broken cond. o - -
BaHpep. CJ1. 300 732 |2729] 1386 _ _ _
unau 77.1 npek.3aw.yxe[ 0 - = - 1386| 554 | - B
-~ brok.earth 730 1™ 1™ 1359 1339| 554 | - | -
special cases >
artice 77 empexnay] O] - | - 1386 - 554 - | -
unbrok.c.ew. 30 1463| - [1386 718 - 554 | - >

17.



ENNEKTPOUCTOK
npojekTHM 61po A4.0.0.
Tun cTy6a YFAOHO 3ATE3HU
Tower type AT 30260° 110kV
Broj projekta 1-0.DV.G.136
Project number
NPOBOAHUNK 2
YA nposoat Al/C 3 x 240/40 mm
MaKC. Halnpe3akhe NpoBOAHNKa
max tension of conductors 10.0 daN/mm’
3alTUTHO yXe =
X rih o AIMg1E/C 1 x50 mm?
MaKC. Hanpe3ambe 3allT. Y>KeTa 2
-~ max tension of earth wire 28.0 daN/mm
Te] NPUTNCaK BETPa 2
M BeTap wind preassure (daN/m’) 60 75 20
<t wind
cpefitby PacnoH
= ] wind span (m) 450 350 210
e 1 2.5 ||
s 03 gx 2
N = (daN/m?) 1.0 1.6 2.5
3 1 T~ nodnaTHclalonT.
it
o 2.7 additional load ;I%agi?'sl';;] pacnoH (m) 600 440 300
N / N |
T— 308 =80 daN/mm’ 414 338 278
|: . MaKC. efl. pacnoH
max el. Spaﬁ 0=9.0 daN/mm? 440 360 296
‘ 0=10.0 daN/mm? 464 380 313
»e KonnumHe matepujana
e} Materials amount
'\ BUCUHaA TeXWHa
% height weight  (k9) Sieavation ()] Eeree (M) e
?Il OCHOBHa | Bes3.mar. N N cement
- H m basic con. mat. 1.0 215 1.0 215 (kg
12.0 2838 133 62.2 40.6 19.2 14.4 308
15.0 3198 139 —l— —lI— —l— —I— —l—
16.0 3608 168 —l— —l— —l— == —I—
12.0 —a=3.29 180 3988 174 | —i= | = | ==] —i= | —i-
b=3.29 20.0 4413 180 —— | - ——[ —= ] ==
£ 14.0 a=3.59 22.0 4825 187 —— | == [ == -= | -u=
o T b=3.59 24.0 5344 194 —i— [ -— | =] = | ——
[e)) 27.0 6143 215 =l— —=l— —l— —l— —l—
N 16.0 —a=3.89 29.0 6658 221 —— | —— | =] - | -
~ } b=3.89 —
abena cnna cune npuTncak BeTpa >
1 8.0 - _0=4‘1 9 Table of forces forces (daN) wind preassure (daN/m)
L b=4.19 NPOBOAHVK 3aLUTUTHO Yxe cTy6
20.0 cnyyaj ontepehera conductor earth wire tower
b —a =4 49 loading case
Y b=4.49 Vx|Vy([Vz |Zx|Zy|[Zz]|Sx|Sy
p20 | )| N  ERE
N a=4.94 HOPMaJIHU ClyyajeBu 2761
‘ b=4‘94 unaH 76.1 5 30 [1523| - | 872 809| - [232 75
24.0 : normal cases 60 [2415| - | 872 |1112] - | 232 | 75
S_ q=5 34 article 76.1 c 30 [o53 | 147 | 872 [620 | 49 232 n 75
: 60 [1845] 285 872[923] 94 [232 [ - [ 75
27.0 b=5.34
N——— ynaH 30 | 667 [1780( 872 [ 2391890 [232 | -
— article 76.2 D
. 60 | 922 |1595| 872 | 463 (800 | 232 -
npekuH.npoB| 30 | 715 |2665] 1675 - - - =
brok d. B -
BaHpen. . roken con 60 [1381]2395| 1675 - -
unauzzl npek.3aw.yxe| 30 - = - |359 | 1338| 555 B
-~ brok.earth 70 T 17| = 693 | 1200| 555 | -
aide 77 [nenpek.n.3y] 30 [1430] - [1e75[930 | - [ss55 | -
unbrok.c.ew- "6 [761] - [1675 [1386] - [555 | -
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3.0 __a=2.19

b=1,68

5.0 __a=2.41

£ >< b={,82

o 7.0 __a=2.63

13 b=1,96

9.0 __a=2.85

b=2.10

1.0 1 _a=3.07

b=0.24

3.0 __a=3.29

b=2.38

5.0 __a=3.51

b=2.52

7.0 __a=3.73

b=2.66

9.0 __a=3.95

>< b=2.80

1.0 __a=4.17

: b=2.94

Tun cTy6a HOCERU 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.1117
Project number
NPOBOAHUNK ~
nposoat Al/C 3 x 150/25 mm?
MaKC. Halnpe3ake NpoBOAHNKa
max tension of conductors 10.0 daN/m*
3alTUTHO YyXe x
il e AIMg1E/C 120/70 mm?
MaKC. Hanpe3ahe 3allT. y>KeTa
max tension of earth wire 14.0 daN/mm?
NMPUTUNCaK BETPa 2
BeTap wind preassure (daN/m) 60 75 90
wind
cpefitby PacroH
wind span (m) 450 300 230
9x (daN/m¥) 1.0 1.6 25
AoAOaTHO onT. .
additional load rpaBuTaL,. pacroH
weight span (m) 600 400 380
0= 8.0 daN/mm? 349 238 231
MaKCcC. eJl. pacCrnoH
o ol spam 0=90 daN/mm> 371 301 246
0=10.0 daN/mm? 392 319 260
KonuunHe matepunjana
Materials amount
BUCUHA TeXUHa CKO 6 A
height weight (k) excavation(™M”) Conrete  (M?) ?e?rr:lf?r
OCHOBHa | Bes.mar. cement
H m) | pasic commat. | 10 [Z215 |10 | 215 | (kg)
13.0 1840 157 24.0 11.7 8.6 6.6 227
15.0 1984 163 —I— —l— —l— —l— —l—
17.0 2130 170 —l— —l— —l— == —I—
19.0 2297 184 —lI— —l— —l— —I— —=l—
21.0 2449 190 —l— —l— —l— == —l—
23.0 2628 206 27.3 14.0 9.4 7.0 —l—
25.0 2820 212 == —l— —l— —l— —I—
27.0 3033 228 =l— —l— —l— = —l—
29.0 3312 235 —l— —l— —l— —l— —l—
31.0 3563 251 —Il— —II— —I— —l— —l—
33.0 3846 258 =l— —=l— —l— —l— —ll—
Tabena cuna cune npuTMCcaK BeTpa )
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHVIK 3alUTWTHO yxe cTy6
cnyyaj ontepehemna conductor earth wire tower
loading case Vx| vy |Vvz Zx|zylzz[sxlsy
. A - - 1340 - - [ 1295 - -
HOPManHM cnyyajesm
unaH 68.1
normal cases B | 415 - 357 399 | - | 342 75| -
article 68.1
C - 126 | 357 - 100 | 342 | - 75
MPEKVH.NPOB|
broken cond. - 866 | 1340 - - - - -
BaHpep. Cl.
NpeK.3aLlL.yxe
unaW 69.1  [IPCKSaYREl - - |1297f1295] - | -
spgt:lial cases HenpeRn
article 9.1\ brokc.em| - | - |1340| - | - [1205| - | -




ENNEKTPONCTOK
npojekTHn 6upo A.0.0.

y4
X
©
o
-~ >Y\
= A
o 2.4 »
S
*_3.05 X
Il
| I}
12.0 a=2.72
| —b=2.72
£ 14.0 _8322.88
o =.
3 16.0 a=3.20
| —p=3.20
18.0 - __a=3.44
| b=3.44
[20.0 | __a=3.68
N— | b=3.68

Tun cTyba YIAOHO 3ATE3HM

Tower type AT 0'30 110kV

|

bpoj npojekra
Project number

1-0.DV.G.1118

NPOBOAHUK
conductor

MaKC. Hanpe3ame NpoBOAHNKa
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3a|-be 3alUT. yXKeTa
max tension of earth wire

NpUTUCAK BETPA (4aN/m) 60 75 20

wind preassure

Al/C 3 x 150/25 mm?

10.0 daN/mm?
AlMg1E/C 120/70 mm

14.0 daN/mm?

BeTap
wind
cpeatbn pacrnoH B
wind span (m) - 320
2 (daN/m) 1.0 16 35
JoJaTHO onT. °
additional load rpaBuTal. pacrnoH ) .
weight span (m) 400
0= 8.0 daN/mm? 327 268 219
MakKC. eJ1. pacCrnoH
TEREl Spaﬁ 0=90 daN/mm? 348 285 234
0=10.0 daN/mm? 368 302 248
KonuuunHe maTtepunjana
Materials amount
BUCUHA TEeXWHa nckon 6 A
height weight (kg) excavatlon(mg) coerrgrete (m?) fe‘?r'\:lfi;r
H OCHOBHa | Be3.Mar. > N cement
(m) basic con. mat. 1.0 z 13 1.0 = 15 (kg )
12.0 2334 152 48.4 289 15.6 11.5 342
14.0 2634 182 —l—- —l— —l— —lI— —I—
16.0 2878 189 —l— —l— —l— —l— —l—
18.0 3146 195 —l— —l— —I— —l— —l—
20.0 3490 224 —l— —l— —l— = —l—
225 4039 267 529 324 | 166 123 —I—
25.0 4512 279 —l— —l— —l— —ll— —I—
27.5 5046 317 —l— —l— —l— —lI— —l—-
30.0 5417 329 —l— —I— —l— —lI— —l—
Tabena cuna cune npuTICaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHNK 3alUTUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy|Zz|[Sx|Sy
0 0°f O | - |1490| o | - [1295] - =
o - - -
HopMANHI Cryuajesi 30°| 896 | - |1490 [1343 1295
unaH 76.1 5 0°1470 | =~ |[507 |425| - |342 |75 | -
normal cases 30°11068| - |[507 [1321] - |342 | 75 -
article 76.1 c 0°| o [163[507 | 0| 106|342 - | 75
30°[ 597 [166 | 507 |895 | 110|342 [ - | 75
unaH 0°[ o |1154| 507 | 0 |1729[ 342 | - -
article 76.2 D
30°| 299 [1115[ 507 | 448 [1671| 342 | - _
npekuHnpoe| 0°[ 0 |1731]1490| - - - = =
broken cond. o _ _ _ - _
BaHpea. . 300 448 11672] 1490
unan 77.1 npek.3aw.yxe[ 0 - - - 0 [2594]1205( - _
~ brok. earth 30°| - _ _ 671]2506(1295 | - ~
a7y [wenpek.m.ay] 0°[ o | - 1490 o 1295 | - -
unbrok.c.ew. [[30o g6 [ - [1490 [1343] - [1205] - | -

20.




ENNEKTPOUCTOK
NpojeKkTHM 6upo A.0.0.
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__a=3.12
b=3.12

__a=3.40
b=3.40
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o
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6.0 __a=3.68
| b=3.68

8.0 __a=3.96
| b=3.96

Tun cTy6a YFAOHO 3ATE3HU

Tower type AT 30260° 110kV

bpoj npojekra
Project number

1-0.DV.G.1119

NpPOBOAHUK
conductor

MaKC. Harnpe3ake NpoBOgHVKa
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpesake 3allT. y>KeTa
max tension of earth wire

NPUTUCAK BETPA (4aN/n?) 60 75 90

Al/C 3 x150/25 mm?

9.0 daN/m m?
AIMg1E/C 1 x 50 mm?

28.0 daN/mm?

BeTap wind preassure
wind
cpenrby pacrnoH _ i
wind span (m) 320
9x (daN/m?) 1.0 1.6 25
JO[aTHO ONT.
additional load rpaBuTal. PacrnoH B, 8
weight span (m) 400
O=80 daN/mm’ 331 271 223
MakKCcC. eJl. paCcnoH
o ol span T=90 daN/mm? 353 289 237
0=10.0 daN/mm? 373 306 251
KonnuunHe maTtepunjana
Materials amount
BUCVHA TeXnHa nckon 6 4
height weight  (k9) excavation (M)| concrete (M) rae‘?r,\:‘le;
OCHOBHa | Be3.Mar. cement
H (m) basic con. mat. 1.0 215 1.0 2 15 (kg
12.0 2551 139 62.2 40.6 19.2 14.4 308
14.0 2886 166 —ll— —I— —I— —l— —l—
16.0 3170 173 —l— == el —l— —l—
18.0 3522 201 —I— —I— —I— =ll= =ll=
20.0 3830 206 —l— —l— —l— —I— —lI—
225 4463 244 57.6 324 17.6 12.3 —ll—
25.0 5064 257 —l— —l— —l— —l— —l—
27.5 5679 285 —l— —l— —l— —I— —lI—
30.0 6155 296 —l— —l— —l— == —l—
Tabena cuna cune npuTtncak BeTpa :
Table of forces forces (daN) wind preassure (daN/m’)
NPOBOAHMK 3aLUTUTHO YXKe cTy6
cnyyaj ontepehetba conductor earth wire tower
loading case Vx(Vy|[Vz [Zx|Zy|Zz]|Sx]|Sy
A 30°[806 | - 1340|717 | - |1106| -
HOPMasHM CllyyajeBn 60"h1558| - [1340 1385 - |1106] -
ynaH 76.1 B 30°11008| - 372 | 694 - 153 | 75
normal cases 60°|1509| - 372 11139| - 153 | 75
article 76.1 c 30°[ 537[166 | 372 [478] 56 153 - 75
60°11039| 265 | 372 (923|108 [ 153 - | 75
unaH 30°| 269 [1003| 372 | 239|892 | 153 | -
article 76.2 D
60°| 519|899 | 372 | 462|800 | 153 -
npekuH.npos| 30°| 403 |1505| 1340 - - - -
sarpen, cn, | oroken ond- [ 60°[ 779 [1349[1340] - [ - [ - | -
e 777 npek.3aw.yxe| 30°| - = - 1359 ]1338| 1106| -
", brok.earth 7o I 11" = [ 693 [ 1200| 1106 -
ande7r T [nenpek.n,3y] 30°[ 806 | - [1340[717] - [1106] -
unbrok.c.ew: ["6o° [1558| - [1340 [1385] - [1106] -

21.



ENEKTPONCTOK
NpojeKTHM 61Mpo 1,0 O

Z
X
d- %
° A
= NN
L 2.5KI2.5 | 'O
© T 1 N
9} | -
L 3.9 3.9 L
o 1 1
) |
| 3.0 3.0 |
1 1
11.0 / __a=2.76
c b=1.98
o 13.0 __a=2.96
g b=2.10
15.0 __a=3.16
b=2.22
17.0 __a=3.36
b=2.34
|19.0 __a=3.56
N b=2.56
21.0 __a=3.76
23.0 __a=3.96
>< b=2.70
25.0 __a=4.16
>< b=2.82
27.0 a=4.36
>< b=2.94
e =3.06

Tun cTy6a HOCERU NNAKLUN 110KV
Tower type SUSPENSION

Broj projekta 1-0.DV.G.1421
Project number o
?&%‘38’3?’”" Al/C  240/40 mm?
MaKC. Halfnpe3atke NpoBOAHNKa 9.0 daN/mm?

max tension of cond

uctors

3aLlUTUTHO YyXKe
earth wire

AIMg1E/C 120/70 mm?

MaKC. Hanpe3ake 3allT. y>KeTa

max tension of earth wire 16.0 daN/mm?
NMPUTNCaK BETPa 2
BeTap wind preassure (daN/m) 60 75 20
wind
CpefikU pacnoH _ )
wind span (m) 230
= (daN/m?) | 1.0 | 1.6 | 25
aooaaTtHoO oNnT.
additional load rpaBuTal. pacroH
weight span (m) B 360 B
0= 80 daN/mm’ 403 | 330 | 271
MaKCcC. eJ1. paCrnoH
roax ol spn =90 daN/mm’ 429 | 351 | -
0=10.0 daN/mm? 454 | 371 -
KonnunHe matepujana
Materials amount
BUCMHA TeXMHa nckon 6 .
height weight  (kg) excavation™) |concrete| (M) fe‘?r“,"ff;
OCHOBHa | Be3.Mar. N N cement
H (m) basic con. mat. 1.0 z 15 1.0 2 1.5 (kg )
11.0 2585 158 33.6 16.8 12.5 8.9 288
12.0 2702 173 —l— —l— —I— —I— —lI—
13.0 2784 176 == —=ll— == —Il— —=l—
14.0 2884 179 == —ll— —l— —Il— —l—
15.0 2962 182 —lI— —l— —l— —l— —l—
16.0 3064 185 —l— —ll— —l— —ll— —ll—
17.0 3142 187 —l— —l— —I— —I— —lI—
18.0 3468 191 —ll— —ll— == —Il— —=l—
19.0 3560 192 == = == —l— —l—
20.0 3727 212 —=l— == —l— —I— —I—
21.0 3818 215 384 22.1 13.5 10.1 —l—
22.0 3976 218 —l— —l— —I— —I— —lI—
23.0 4061 220 —l— —l— == —l— —l—
24.0 4227 256 —l— —l— —l— —l— —l—
25.0 4307 228 —=l— == —l— —I— —I—
26.0 4527 245 —l— —l— —I— —I— —I—
27.0 4620 250 —lI— —l— —l— —I— —l—
28.0 4805 253 —l— —l— —l— —l— —I—
29.0 4903 256 —l— —l— —l— —l— —I—
Tabena cuna cne n
puTuCak BeTpa 2
Table of forces forces (daN) ind'preassure (daN/m?)
NMPOBOAHVK 3alTUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy [Vz|Zx|Zy|Zz|SXx|SYy
A - | - fo84 | - | - 758 | - -
HOPMasHu Ciny4ajeBu
W 68.1 B |a08 | - |4e8 |311 | - [318] 75 | -
normal cases
article 68.1
C = 125 | 468 = 78 318 = 75
npeknH.npoB{ _ B B B B .
broken cond. 1271 |984
BaHpep. CIl.
NMPEK.3aLl.yXe|
unax 69.1 bFr)ok. earthy - - - - [15461758 B ;
speclial cases HenpeK, M.y,
ti 69.1 . I.,3.Y
article 69 unbrok.c.ew.| -~ . 984 - - |758 - -

22,
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N
15.0 __a=3.16
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17.0 a=3.36
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19.0 __a=3.56
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21.0 a=3.76
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S b=2.94
a=4.56
B S ~. S - W

XX

i

Tun cTy6a HOCERMU
Tower type SUSPENSION 110kv
bpoj npojekTa 1-0.DV.G.1021

Project number

NPOBOAHNK
conductor

MaKC. Halnpe3akhe NpoBOAHNMKaA
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3ambe 3allT. y>KeTa

Al/C 6x 240/40 mm>

9.0 daN/mm?

AIMg1E/C 120/70 mm?

max tension of earth wire 16.0 daN/mm*
NPUTNCaK BETPa 2
BeTap wind preassure (daN/n) 60 75 20
wind
cpefitby PachoH ) )
wind span (m) 300
9% (daN/m?) 1.0 1.6 25
JI0[IaTHO OMT.
additional load rpaBuTal. PacnoH
weight span (m) - 410 :
0=80 daN/mm? 418 382 280
MakKCc. eJl. pacCrioH
o ol spam T=90 daN/mm’ 444 405 -
0=10.0 daN/mm? 469 430 =
KonnumHe matepujana
Materials amount
BUCKHA TEeXMNHA nckon 6 g
height weight  (k9) excavation(™) [concrete|  (M?) rae’?r';/‘é;
OCHOBHAa | Be3.mar. cement
H m basic con. mat. 1.0 Z2 15 1.0 215 (kg )
11.0 2773 174 33.6 224 12.6 10.2 284
12.0 2906 187 —l— —lI— —I— —I— ==
13.0 2995 192 —l— —l— —l— == ==
14.0 3098 194 —l— —l— =l— —l— —l—
15.0 3188 198 = == —=l— —l— —l—
16.0 3313 200 —l— —l— —l— —l— =lI—
17.0 3447 220 —l— —lI— —I— —I— —lI—
18.0 3576 226 =l— =l— =l— —l— ==
19.0 3677 230 —l— —l— =l— —l— —l—
20.0 3813 233 —l— = —l— —l— ==
21.0 3945 249 46.8 25.2 15.3 10.7 —lI—
22.0 4107 253 =l— —l— —I— —lI— —ll—
23.0 4283 256 —l— —I— —l— == ==
24.0 4429 261 —l— —l— —l— —l— ==
25.0 4524 274 —l— —l— —l— —l— —l—
26.0 4701 282 —l— —l— —l— —l— —l—
27.0 4888 285 =l— —l— —I— —lI— —lI—
28.0 5059 294 —l— —I— —I— == ==
29.0 5164 308 —l— —l— —I— == =
Tabena cuna cine npuTncak BeTpa >
Table of forces forces (daN) wind preassure (daN/m?)
NMPOBOAHVK 3aLUTUTHO yXe cTy6
cnyydaj ontepehemna conductor earth wire tower
loading case Vx|Vy |Vz|Zx|Zy|Zz|Sx|SYy
A | - |- |1noo| - | - [85 | - | -
HOpMasHu cinyyajesu
4nar 68.1 B |493 | - |525 400 | - |358 | 75 | -
normal cases
article 68.1
C = 123 | 525 = 100 | 358 = 75
npekuH.npos{ _ _ B B ~ B
broken cond. 1272 11100
BaHpea. .
NpeK.3aLL.ye|
Hnax 69.1 brok. earth - - - - |1483 855 B B
special cases IS ——
article 69.1 unb’r)ok - év?// _ B 1100| - - 855 ~ B

23.



- ENEKTPONCTOK .
NpojeKTHX 6MpPO A.0.0.

Tun cTy6a HOCE®RW CPEOHU 110kV
Tower type SUSPENSION
bpoj npojekTa
bo) NPoJ 1-0.DV.G.1420
Project number
El O%Eg.gt:-lw Al/C 6x 240/40 mm?
MaKC. Harnpe3akbe NnpoBOAHNKa
max tension of conductors 9.0 daN/mm?
oo AT UR AIMg1E/C 120/70 mm?
Z MaKC. Hanpe3ake 3allT. y>KeTa
max tension of earth wire 16.0 daN/mm’
npuTUCaK BeTpa >
X BeTap wind preassure (daN/n) 60 75 90
wind
cpeptby pacroH ) )
4 wind span (m) 360
© b (daN/m?) | 1.0 | 16 | 25
5 JOOATHO OMT.
additional load rpaBuTal. pacnoH
: (m) - 500 -
- »e weight span
o)
~ & 0= 8.0 daN/mm’ 476 | 390 | 281
. MaKC. efl. pacnoH
< 1 max el. Spa,ﬁ) 0=9.0 daN/mm’ 505 | 416 | -
}< 0=10.0 daN/mm? 533 | 437 -
L 4.5 m 4.5 L -
< 1 1 KonuunHe matepujana
< Materials amount
. TeXNHa nckon 6 A
ﬁgf;&a weight (k9) excavation(M”) [ concrete|  (M?) fe’?r'\:‘fg
T OCHOBHa | Be3.mar. cement
| 3.5 3.5 | H m) basic con. mat. 1.0 215 1.0 Z15 (kg )
1 1 11.0 2895 180 41.6 25.5 14.2 10.8 288
12.0 3045 182 —l— —l— —l— —l— —l—
13.0 3131 185 —l— —l— —l— —l— —l—
14.0 3244 189 —l— —l— —l— —=l— —=l—
15.0 3331 191 —l— —l— —l— —I— —l—
16.0 3446 195 —l— —l— —l— —l— —l—
1 17.0 3589 213 - [ -n— [ - | = | -n—
T 18.0 3776 220 —— [ == [ == | == | —u-
19.0 3860 224 —l— —I— —l— —l— —=l—
20.0 4004 231 —l— —ll— —l— —l— —l—
11.0 __a=2.76
= b=1.98 21.0 4135 245 56.0 32.0 17.2 12.2 —l—
22.0 249 —l— —l— —l— —l— —l—
o 3.0 9=0.96 4303
o —b_2'1 0 23.0 4405 259 —l— —l— —l— —l— —=l—
N ’ 24.0 4733 268 == [ == | == —I= | ==
15.0 __a=3.16 25.0 4795 277 SRR TR, QT " ——
b=2.22 26.0 4996 280 TR TR T " ——
17.0 a=3.36 27.0 5103 284 == [ == | == [ -n— | -n1-
b=2.34 28.0 5299 291 —t= | == | == | == | ==
119.0 _ a=3.56 29.0 5440 314 —— | —— | -1= | —u= [ —u-
b=2.56 Ta6ena cuna cune (daN) ~PvTMCAKBETPA (4o,
a=3.76 Table of forces forces wind preassure
b=2.58 MPOBOAHUK 3aWTUTHO yXe |  cTyb
cnyyaj ontepehera conductor earth wire tower
__a=3.96 loading case
b=2.70 Vx|[Vy [Vz|Zx|[Zy |Zz|[Sx|SYy
__a=4.16 A - - |1308] - - |1053] - -
b=2.82 HOPMasHU Cllyyajesu
a=4.36 CUERE B | 621 - |604|486 | - |442 | 75 | -
TR — normal cases
b=2.94 article 68.1
C - 178 | 604 - 122 | 442 - 75
RN o307, RIS o] NPEKNH.NPOB i i i i i i
broken cond. 1271 1308
BaHpen. C/l.
NPeK.3aLL.yXe)
unaH 69.1 b?ok. earthy - . - : 1546 (1053 - B
special cases FIp—
artide91  \Ubrok e - | - [1308] - | - [10s3] - | -




7/ ENEKTPONCTOK .
NpojekTHN 6upo A.0.0.
Tun cTy6a HOCERW JAYN 110kV
Tower type SUSPENSION
qu NpojeKTa 1-0.DV.G.1008
Project number
NPOBOAHUK - 2
NpoBoat Al/C 6X 240/40 mm
MaKC. Hanpesake NPoBOAHNKA ,
max tension of conductors 9.0 daN/mm
3aLUTUTHO YKe = :
V4 e AIMg1E/C 120/70 mm
i MaKC. Hanpe3are 3alUT. yXKeTa 5
X max tension of earth wire 16.0 daN/mm
NPUTHCaK BETPA 5
= BeTap wind preassure (daN/n) 60 75 20
wind
cpeaHu pacnoH ) )
f{os wind span (m) 450
B 1>~ 2o (daN/m) 10 16 25
— JOJaTHO ONT.
[ 3.04 130 | additional load rpaBuTaL,. pacroH (m) B 700 _
~ 1 1 weight span
= 0=80 daN/mm? 608 497 409
5N MaKC. eJl. pacnoH 2
a4 > g max el. span 0=90 daN/mm 645 528 434
X
4 46 o 4.6 - o =100 daN/mm? 681 558 459
i\
E e KonnuvHe matepujana
Materials amount
BUCUHa TeXHa
= height ane (ka) | AT ion(m) | Sidhe  (m?) | 2Pl
OCHOBHa | Be3.Mart. cement
1" 3.7 # 3.7 1" H m basic con. mat. | 1.0 2 1E 1.0 215 (kg )
11.0 4255 225 416 | 255 14.2 108 | 288
e 12.0 4440 232 —l— —I— —l— —lI— —lI—
0 13.0 4695 264 —l— —l— —l— —ll— —ll—
E 14.0 4869 266 Si= | == | == | == | —i—
‘ i\ 15.0 5067 272 —l— —I— —I— —I— —l—
16.0 5268 276 —i— [ == | == [ == | —u—
‘ 17.0 5447 282 —t= | == | == | == | —u1-
1.0 18.0 5665 287 ——= [ == == == | —u-
: —g ggf 19.0 5885 292 JENTRS I, I I "
130 : 20.0 6056 297 —l— —l— —l— —I— —l—
: —a=3.84 210 6350 303 616 | 280 | 182 | 112 | —I-
©=3.09 22.0 309 I I I l I
4 6559 —li= == = =] =
15.0
£ ‘ —g gy; 23.0 7085 327 —t= | —1= [ = | == | —n-
’ 24.0 7327 331 —= | == | == | == [ ==
17.0
,?5 | —g gig 25.0 7654 369 —— | -n— [ == [ == | —u—
o 26.0 7899 376 —l— | == | == | -u- —l—-
— gg% 27.0 8344 413 = | == | == | == | -
28.0 8462 420 —t= | —1= [ == | == | —n-
—5 gjgf’ 29.0 8774 422 S | o= | == | = | i
30.0 8990 427 —i= | == | == | == | —u—
—3 ;5483 31.0 9823 465 S | == | o= | == | -
’ 32.0 9836 472 - | == ] == | == | ==
—g j?# 33.0 10281 480 —i= | == [ == | == | ==
’ Tabena cuna NpUTHCaK BETpa E
__a=b5.94 Table of forces Fcl)/lrggs (daN) W?”d preassurep (daN/m )
b =4'~35 NpPOBOAHUK 3alUTUTHO yXKe CTy6
a=6.24 cnyyaj ontepehetba conductor earth wire tower
—b=4.53 i
.57 loading case Vx|(Vy |Vz|Zx|Zy|Zz]|Sx|SYy
a .
—b=4.74 Al - | - || - | - |aar| - | -
a=6.87 HOpPMasHU cinyyajesu
=4.92 unan 68.1 B |739| - |938|718| - |59 75 | -
normal cases
article 68.1
C - 185 | 938 - 180 | 599 - 75
NPEKNH.NPOB.| _ : _ : _ _
BaHpen. cn. | broken cond. 1272 11921
ynaH 69.1 npeK 3al.yxe
special cases brok.earth ) ) ) ¢ ||sR e = :
article 69.1
Henpek. n.,3.y. R
unbrok.c.ew.| ~ - 1921 - - 1447 -
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ENEKTPOUCTOK
NpojeKTHN 61po A.0.0.

y4
X
LO g
< ]
L 2.9 KIN2.9
o 1 ) 1
< N
: ‘2
)
L 4.3 4.3 R
o 1 > 1
‘I:
NE
L 35| 135 |
1 ¢ 1
15N
fe)]
N
x
N
‘ I
n
£
o 3.0 __a=3.87
N b=3.12
15.0 _a=4.17
b=3.30
17.0 __a=4.47
b=3.48
[19.0 a=4.77

Tun cTy6a YFAOHO HOCERMU o o
Tower type SUSPENSION 3-10° 110kV
bpoj npojekTa 1-0.DV.G.1400

Project number

NPOBOAHUK
conductor

MaKC. Halnpe3akhe NpoBOAHNKA
max tension of conductors

3alUTUTHO yXe
earth wire

AlMg1E/C 120/70 mm?

MaKC. Hanpe3arme 3allT. y>KeTa

Al/C 6x 240/40 mm>

9.0da

N/mm?

max tension of earth wire 16.0 daN/mm?
NPUTNCAK BETPa 2
BeTap wind preassure (daN/m) 60 75 20
wind
cpenrby pacnoH ) i
wind span (m) 360
9x (daN/m?) 1.0 1.6 25
AoAaTHO oNnT.
additional load rpaBuTaL. PacrnoH
weight span (m) B 500 B
0=80 daN/mm? 414 339 279
MakKCcC. eJ1. pacrnoH
o . spam T=90 daN/mm’ 441 361 297
0=10.0 daN/mm? 466 382 314
KonuuuHe matepunjana
Materials amount
BUCUHA TeXMnHa nckon 6 3
height weight  (k9) excavation(™) [concrete|  (M?) fe’mfaoTr
OCHOBHa | Be3.Mar. cement
H (m) basic con. mat. 1.0 215 1.0 215 (kg )
13.0 3986 184 41.6 255 14.2 10.8 288
15.0 4300 192 —l— —lI— —lI— —ll— —I—
17.0 4752 225 == —lI— —Il— —lI— —l—
19.0 5079 237 = —ll— —l— —l— =
21.0 5561 268 61.6 28.0 18.2 11.2 ==
23.0 5893 280 —I— —I— —— | —u= | —I=
25.0 6399 311 —I— —I— —lI— —I— —I—
27.0 6792 326 =l— == —l— —l— —l—
Tabena cuna cune (qaN)  MPUTUCAKBETDA (N 0oy
Table of forces forces wind preassure
provodnik 3aWWTUTHO YXKe cTy6
cnyyaj ontepeherba conductor earth wire tower
loading case ofVx|Vy|Vz]|Zx|Zy|Zz|Sx|[Sy
A L3 133 | - |1982] 162 - [1790] - | -
HOPMaJIHV CilyyajeBy 107443 | - [1982]539] - [1790] - -
unaH 76.1 5 Fler1| - |eoa|513| - [442] 75| -
normal cases 107 818 | - |[604 [764| - [442| 75| -
article 76.1 c |3 8o] 153|604 108] 101442 - | 75
10° 295 | 153] 604 | 359 | 101 | 442 - 75
npekun.npos.| [ 3412711982 - - - - l
broken cond. | _ _ _ o _
— 107 111 [1271 1982
unaH 77.1 npek.sauLyxe| 3 o - - 41 |1546[(1790| - -
. brok-earth [Tyl ||| 135 [1546[1790] - | -
e ST lnenpexmay| 3 133 - [1982] 162 - [1790] - [ -
unbrok.c.ew. [q0°[ 443 [ - [1982] 539 [ - [1790] - | -
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ENEKTPOUCTOK
NpojekTHU 6upo A.0.0.

4.0

Tun cTy6a V.3, ..
Tower type AT 0-30° 110kV
Broj projekta 1-0.DV.G.1020

Project number

NPOBOAHUK
conductor

MaKC. Harnpesatm
max tension of cond

3alUTUTHO yXe
earth wire

€ NMpPOBOAHNKa
uctors

MaKC. Hanpe3ambe 3allT. y>KeTa

Al/C 6x 240/40 mm?

9.0 daN/mm?

AlMg1E/C 120/70 mm?

max tension of earth wire 16.0 daN/mm?
NpUTUCaK BeTpa >
BeTap wind preassure (daN/n) 60 75 20
wind
cpenrby pacrnoH ) )
wind span (m) 300
2 (daN/m?) 1.0 16 25
JO[aTHO ONT.
additional load rpaBuTaLl. pacroH
weight span (m) 450
O0=8.0 daN/mm? 373 309 256
MaKc. eJl. pacCnoH
max el. spar? 0=9.0 daN/mm’ 397 328 -
0=10.0 daN/mm? 420 347 -
KonuuuHe maTtepunjana
Materials amount
BUCUHa TeXWNHa nckon
height weight (k9) excavation (mM’) cgﬁl?the (m?) | FBN
OCHOBHa B€3. MaT. cement
H (m) basic con. mat. 1.0 2 & 1.0 |2 15 (kg)
12.0 4473 262 1024 | 67.6 31.8 19.8 460
14.0 5031 347 I T R |
16.0 5444 353 —Il— —I— == —l— —ll—
18.0 6055 398 = | == | == | == | ==
20.0 6531 410 —= | == | == | == [ o=
225 7461 465 108.9 729 338 21.0 —l—
25.0 8110 486 == == == =l= ==
27.0 8628 549 == | —n— U Bt e
30.0 9866 568 —= | —n= | = | == ==
Tabena cuna cune (aN) MPUTMCAK BETPA (N /)
Table of forces forces wind preassure
provodnik 3aLUTUTHO YXKe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy |Zz|Sx|Sy
n 0 0 - |1949 0 - 1598 - -
HOPMaJHI CllyyajeBy 30 [1316] - 1949 |1535| - ]1598) - | -
unaH 76.1 B 0 553 - | 706 [399| - 385 | 75 -
normal cases 30 [1430| - | 706 [1422| - [385 | 75 -
article 76.1 c [0 [ o]ssf7o6] of1o0[385] - [75
30 [ 877188 | 706 |1023] 103 | 385 - 75
:ft?c're 76.2 D 0 0 [1695| 706 | O [1977] 385 | - -
30 | 439|1637| 706 | 512 | 1909| 385 - -
npekvH.npos| 0 0 [2543]1949| - - - - -
broken cond. _ _ _ B _
BaHpes. . 30 | 658 [2456]1949
unaH 77.1 npek.3aw.yxe| 0 - - - 0 [2965[1508 | - _
", brok. earth 30 B _ _ 767 | 2864|1598 | - _
a3 |wenpexnsyl 0 [ o [ - Troao] o | - Tises]| - | -
unbrok.c.ew. (730 T4316] - [1949 [1535] - [1598] - | -
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EJTEKTPOUCTOK
NpojekTHn 6upo A.0.0.
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Tuvn cTy6a YFAOHO 3ATE3HU
Tower type AT 30°60" 1 10kV
Broj projekta 1-0.DV.G.1019

Project number

NPOBOAHNK
conductor

MaKC. Halnpe3akhe NpoBOAHNMKaA
max tension of conductors

3alUTUTHO y»XKe
earth wire

MaKC. Hanpe3armbe 3allT. Y>KeTa

Al/C 6 x240/40 mm?>

9.0 daN/m m?

AIMg1E/C 120/70 mm?

max tension of earth wire 16.0 daN/mm?
NPUTNCaK BETPa 2
BeTap wind preassure (daN/m) 60 75 20
wind
cpefitby PacnoH ) 5
wind span (m) 300
= (daN/m?) 1.0 16 25
JOoOaTHO ONT.
additional load rpaBuTal. PacnoH . .
weight span (m) 450
0=80 daN/mm’ 378 312 259
MaKCcC. eJl. pacnoH
e eLspaE 0=9.0 daN/mm? 402 332 275
0=10.0 daN/mm? 425 352 292
KonnumHe matepujana
Materials amount
BUCKHA TeXMHa CKO 6 3
height weight  (kg) Evzlxga\l;lation (M) concrete (M) raepir':‘f?;
H OCHOBHa| Bes.mar. S 5 cement
(m) basic con. mat. 1.0 £ 13 1.0 = 1) (kg
104 4997 281 136.9 90.0 45.0 33.6 540
12.0 5429 295 —l— —l— —l— —Il— —l—
14.0 6185 347 —=l— == —I— =ll— ==
16.0 6841 359 == [~ —l— = —ll—
18.0 7268 372 —l— —l— —l— —I— —l—
20.0 7909 419 = —l— = —l— —l—
22.0 9017 452 == —I— —l— == —ll—
24.0 9766 464 —l— —l— —l— —l— —I—
26.0 10527 520 —l— —l— —l— —l— —I—
28.0 11274 537 —Il— —lI— —l— —l— —ll—
Tabena cuna sile pritisak vetra .
Table of forces forces (daN) wind preassure (daN/m’)
provodnik 3aLUTUTHO Y3Ke cTy6
cnyyaj ontepehema conductor earth wire tower
loadingleaes Vx|Vy|[Vz|Zx|Zy|[Zz]|Sx|Sy
R 30°|1317 - [1350(1536[ - | 938 | -
HOPMasHM CiyYajeBm 600 2543] - [1350 [2965] - e || -
ynaH 76.1 B 30 1370 ~ 706 |1423| - 393 | 75
normal cases 60°|2187| - 706 (2374| - 393 | 75
article 76.1 . 30°[ g77] 128 ] 706 [1024] 104 303 - [ 75
60°[1694] 247 | 706 [1975] 200 393 | - 75
unaH 30°| 440(1636[ 706 | 512 (1907 | 393 | -
article 76.2 D )

60 | 847 |1467| 706 | 988 (1710 | 393 -
npekuH.npos{ 30°| 660 [2456] 1350| - - - -
broken cond. ° _ _ B -

BaHpen. . 600 127212202| 1350
unan 77.1 npek.3aw.yxe| 30 - = = 768 | 2864 | 938 _
N brok-earth  "goe| | - | - [1483] 2568[ 938 | -
e 771 [wenpek.n,3y] 30°[1317] - 1350 [1536] - [938 | -
unbrok.c.ew. ["gaol5543] - [1350 [2965] - [938 | -
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ENEKTPONCTOK .
NpPojeKTHN 6Upo A.0.0.
Tun cTyba V.3, . Y.KPAJBU ,
y4 Tower type AT 0-60 T. 0-60 110kv
bpoj npojekta 1-0.DV.G.1130
Project number o
- NMPOBOAHUK E
npogoat Al/C 6 x 240/40 mm?
10 MaKC. Hanpe3are NPOBOAHMKA
2 max tension of conductors 9.0 daN/mm?
3aLUTUTHO Y3Ke .
a4 l aarth wire AIMg1E/C 120/70 mm?
o MaKC. Hanpe3ahe 3allT. y>KeTa
M e max tension of earth wire 16.0 daN/mm*
-~ o
? MPUTKCaK BETPA 5
) % BeTap wind preassure (daN/m ) 60 75 90
" > el cpefiby pacrnoH
- wind span (m) . 300 -
<) (daN/m?) 1.0 16 25
JOJaTHO OMT.
additional load rpaBuTal. pacnoH
weight span (m) 450 B
0= 8.0 daN/mm? 378 312 259
MaKC. eJ1. pacroH 5 5
max el. span 0=9.0 daN/mm 402 332 275
0=10.0 daN/mm? 425 352 202
12. a=4.27 .
~—b=4.27 KonunuynHe matepujana
€ Materials amount
o 15 BUCKHA TEXNHA CKO 6 3
S —5= 8 height e k) | BKgion (m)| SsToMe (my) | 2PMar
OCHOBHa | Be3.mar. cement
7. a=5.26 H m) basic con.mat. | 1.0 [215 [10 215 (kg )
~b=5.26 12.0 5502 302 1156 | 73.0 | 458 276 | 601
0.0 a=5.71 15.0 6175 342 —t= | == | == [ == | —n-
:E— —b=5.71 17.0 7007 379 —t—= | == | == [ == | —n—
25 20.0 7487 390 —Il— —ll— == —l— ==
225 o818 225 8367 429 - | o= | —i= | = | -
25.0 8917 451 —t= | == | == [ == | —n-
SE5_~0 o861 275 9855 489 D= | o= | =i | == | -
: 30.0 10430 509 —I— —I— —l— —l— —l—
27.5 __a=7.06
b=7.06
Tabena cuna cune npUTHCaK BeTpa 2
Table of forces forces (daN) vf,’md preassurg (daN/m?)
3aLUTUTHO YXe cTy6 Y.K. o y.3. o MPOBOAHUK 3aLUTUTHO YXe cTy6
gfn%i%;m earth wire v tov)\//er 1. 0%60 a1 0°60 cc?ndchtJor earth wire v tov>\//er
V x Vy Vz|Zx Zy Zz|Sx Sy ng{;ijgil;z:peher—ba V x Vy Vz|Zx Zy 7z sty
0[2543]1949 0]2965| 1598| - = 0° A A 0°l of| - [1949| Of - [1598 | - =
1271|2202 1949| 1482 [2658( 1598 - - | 60° HOPMasHI cllyyajeBu 60°12543| - 1949|2965 - |1598]| - -
553[1695| 706 399[1977] 385] 75| - | o] 4naH 76.1 g | Olss3| - [ 754]399] - [385 |75 | -
1400|1468 706|1387[1712| 385| 75 - | 60° ;‘3{?:'7;31565 60°|2248| - | 754 [2375| - | 385 | 75 -
0/1879| 706 0|2076| 385] - | 75| ©° e ’ . 0°l o] 183] 706 0| 100|385 | - [ 75
8471774 706] 988[1911 385 - [ 75 | 60° 60: 1695 | 306| 706 [1977] 199385 [ - | 75
o[1695| 706 0[1977] 385] - -l . L7 2 o 9| 0]1695/706 | 0]1977/385 | - | -
848(1468| 706| 988 [1712| 385[ - - | 60° 60°| 848 |1468| 706 | 9881712385 | - .
B _ = R - - - _ 0° | npekuH.npos. NPeknH.NpoB| 0° 0]2543]1949| - - - - -
N - I - - — [ 60°] broken cond. BaHper, o broken cond. ["60°[1271[2202[ 1949 - | - - - |-
. . . . N . — | 0°| npexsawyxe|unan 771 Epekk.aamﬁyx(e o[ - - - 0] 2965|1598 | - -
-1 -1 -1 -1-1 -1 -]ev|brkearth . rokearth  Teo°] - [ - [ - [1482] 25681598 - | -
special cases
== == - - |- [ 0| nenpex.nsyfaricle 771 |Henpexnay] 0] of - J1oa9] o - [ises| - | -
N _ _ _ _ _ _ ~ 60° unbrok.c..e.w. unbrok.c.,e.w. 600 2543 _ 1949 (2965 - 1598 - 5
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ENNEKTPOMCTOK

NnpojekTHN 6upo A.0.0.

Tun cTyba Y.3. 030" Y.KPAJbU °30° 110KV
Tower type AT T.
CA OOABAJAHEM £15°
bpoj npojexTa 1-0.DV.G.1130/1
Project number
4 NpPOBOAHNK Al/€ 240/40 mm? Al/€ 240/40 mm?
MaKC. Hanpes3are Npos. B N
g max tension of conductors 9.0 daN/mm 8.0 daN/mm
<
—r oL TrTHO YKE AIMg1E/€ 120/70 mm:?|AIMg1E/C 120/70 mm?
MaKC. Hanpesare 3allT. y>KeTa 2
g | max tension of earth wire 16.0 daN/mm 16.0 daN/mm?
»®
4— © NPUTKCAK BETPA (aN/ny
R, 43 PS\ 4.3 <]j':<l BETap wind preassure ( /m) 60 75 %0
o X A X -
= B | wind CpeArM pacrnoH m) - 300
| ‘ wind span 200 -
I 9x (daN/m?) 1.0 16 25
JoJaTHO ONT.
l additional load rpaBuTaLl. pacrnoH (m) ~ 450 _
weight span 200
0= 80 daN/mm’ 378 312 259
MaKC. e1. pacrnoH
ol span T=90 daN/mm’ 402 332 275
0=10.0 daN/mm? 425 352 292
S|1_2_~0 KonununHe matepujana
e Materials amount
BUCMHA TeXKnHa CKO 6 A
Q |5.0 height weight ~ (kg) excavation (M) | concrete  (M?) feﬁxff,
% OCHOBHa | Be3.Mar. s > cement
H m) basic con. mat. 1.0 215 1.0 Z15 (kg )
41_7—’5 12.0 7018 439 115.6 73.0 458 27.6 601
15.0 7873 449 —lI— —l— —I— —l— —l—
SEO_-O 17.0 8971 526 —— | 1= | -n— | == | ==
20.0 9924 542 == | == | =1= | == | ==
|%2‘5 225 11259 608 —l—- —— | -u- —= | -
25.0 12276 624 —l— —t= | == | == | —n-
|%5‘0 27.5 13903 694 —l— TR TR TR
30.0 14923 706 —l— —l— —l— —l— —I—
|%7.5 <
>
|
|
\ | ]
|
| (3
T ——Q:»_
|
I f=]
I &
e
Sg
%3 <
Tabena cuna cine  (daN) nputMcak BETPa  (daN/m?)
Table of forces forces wind preassure
NPOBOAHNK 3aLUTUTHO YXKe cTy6 Y.K. . v.3. . NPOBOAHMK 3aLUTUTHO YXe cTy6
copnduc'?or earth wire Y toyver T 030 At 0%15 copnductor earth wire tower
Vx|Vy|Vz|lzx|Zy|Zz|Sx]|Sy o epenetsa Vy |vx |Vz|zy |zx |zz]|sx|sy
ol - [1949 ol - | 1598 - - 0° A A 0° 0 |2260| 863 0 |2965| 413 - =
1316 - [19491535( - [ 1598 - - | 30° HOPMaJHN Cly4YajeBu 15°] 585(2183| 863 | 767 |2864| 413 | - =
s53| | 70 398] - [ 385] 75| - | o] unan 76.1 o |07 of60a] sea| 02043171 75] -
1430 - | 706{1422| - | 385 75| - |30° 2%’3‘:'72315“ 15°| 390 |1555| 564 |511 (1989 171 | 75| -
0| 183| 706 0f 100| 385 - | 75| 0° c c 0°[ 388 |1505| 564 |270 |1975[ 171 | - | 75
877| 188 | 706[1023] 103] 385 - | 75 | 30° 15°| 778 [1457| 564 | 781 |1908| 171| - | 75
0[1695| 706| 0[1977| 385| - -] o 5 Jhan 7.2 . 0’| olis07] 564 | o[1977| 171]| - B
43911637 706] 512 |1909| 385 - - 30° 15°| 390 [1455 | 564 | 512|1909| 171 = -
0]2543[1949[ - - - - - 0° | npeKnH.NpoB. MPEKNH.MPOB,
658(2456(1949 - - - - - 30° | broken cond. BaHpes. cn. broken cond.
- -1 -1 o [2965[1598] - - | 0°]| npeksawyxe|unan 77.1  |1PeK3atiLyxe
- [ - [767 [2864{1598] - | - | 30°|brok-earth R
S5 special cases
0 - [1949] O - (1598 - - 0" |Henpek.n.3y/article 77.1  |HeNpeK.n.,3y.
1316/ - 1949[1535| - |1598 - - | 30°|unbrok.c.ew. unbrok.c.e.w.
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ELEKTROISTOK .
projektni biro d.o.o.
Tun cTy6a HOCERU
Y 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.1021
Project number
NPOBOAHUK = 2
npoBoar AUC  240/40 mm
MaKC. Halfnpe3ake NpPpoBOAHNKa 2
max tension of conductors 9.0 daN/mm
3aLUTUTHO YXKe ,
LI AIMg1E/€ 2x50 m m?
MaKC. Hanpe3are 3alUT. yXKeTa 2
max tension of earth wire 28.0 daN/mm
npuUTUCaK BeTpa g
7 BeTap wind preassure (daN/m’) 60 75 90
wind
cpepHun pacnoH _ )
wind span (m) 300
X
9x (daN/m?) 1.0 16 25
2012.0 JOLATHO OMT.
’ ? ? additional load rpaBuTaL,. pacrnoH
S \ weight span (m) - 410 :
N J 0=80 daN/mm’ 418 382 280
- SE MaKc. e/1. pacnoH
L 2.8 t 2.8 | max el. Spaﬁ 0=90 daN/mm’ 444 405 =
EaN 15N
2 1 1 5 =100 daN/mm? 469 430 -
* Es <
4 /y< >[\ E KonnunHe matepujana
L 4.4 4.4 L Materials amount
BUCUHa TeXWHa
of 7 o ! Peioht waight (k@) | &x&Vation(m) | ESiettre| (m) | e
\ “Mar. cement
B H m | basic |conmat |10 |215 [10 215 | (kg)
L 3.5 35 | 11.0 2849 171 336 [ 168 [ 125 | 89 | 288
1 K 12.0 2982 184 —l= | == | =u= | -1 | -
13.0 3070 189 —l= | == | —u= | == | —u-
14.0 3173 191 =ll— —l— —l— == ==
15.0 3263 195 —l— —l— —l— —l— —l—
16.0 3389 197 —ll— —l— —l— —I— —l—
17.0 3522 217 —l= | == | =u= | - | —u-
18.0 3652 223 —l— —l— —l— —I— —ll—
19.0 3752 227 —l= | == | =u= | == | —u-
20.0 3889 230 —l— —l— —l— —I— =Il—
11.0 __a=2.76 21.0 4021 246 468 | 25.2 15.3 107 | —I—
S b=1.92 22,0 4183 250 —— | - | —— | —n— | -u—
o| 3.0 __a=2.96 230 4359 254 Si— | —i= | —i= | == | —i-
2 b=2.10 24.0 4504 258 Si— | —i= | —i= | == | -
15.0 - __a=3.16 250 4600 271 = | == | == | —i= | —i-
b=2.22 260 4777 279 Si— | —i= | —i= | == | -
17.0 - __a=3.36 27.0 4964 282 —i— | == | = | = | -
b=2.34 28.0 5134 291 = | —i— | —— | -n— | —i—
f19.0 __a=3.56 29.0 5240 305 —i— [ —n= [ == == ==
L b=2.46
Tabena cuna cune npuTMCaK BeTpa >
1.0 —a=3.76 Table of forces forces 9N ind preassure  (daN/m?)
b=2.58
provodnik 3aWTUTHO YXKe cTy6
SE'B_'O __a=3.96 cnyyaj ontepehetba conductor earth wire tower
b=2.70 i
loading case Vx|Vy |Vz|Zx|Zy|Zz]|Sx|SYy
5E5—'O __a=4.16
b=2.82 A - | - |1oo| - | - [sn] - | -
%7.0 a=4.36 HOPMaJIHM Cry4ajeBu
b=2.94 unan 68.1 B |a03| - |[s25(311 | - [157 | 75 | -
normal cases
article 68.1
C - 123 525 - [ 51 [157 ] - |75
NPEeKNH.NpoB) _ : : ) : :
broken cond. 1272 11100
. . BaHpep. .
* U projektu postoje qna2611 npekK.3aLl.ye)
i parne visine : brok. earth - - - - 693 [ 511 - -
special cases I
article 6.1 unbf')ok < ,évzl - - [1100] - - 511 - -




ELEKTROISTOK
projektni biro d.o.o.

Tun cTy6a HOCERW JAYU
Tower type SUSPENSION 110kv
Broj projekta 1-0.DV.G.1008

Project number

NPOBOAHUK
conductor

MaKC. Halfnpe3ake NpoBOAHMKa

max tension of conductors

3aLUTUTHO yXe
earth wire

MaKC. Harpe3ame 3allT. yXKeTa

max tension of earth wire

NPUTNCaK BETPa

Al/C 6 x240/40 mm>
9.0 daN/mm?
AIMg1E/C 2 x 50 mm?

28.0 daN/mm?

(daN/m’) 60 75 90

7 BeTgp wind preassure
win
I TP ) - a0 -
X gx
(daN/m¥) 1.0 1.6 2.5
2.0 2.0 JOJaTHO OnT.
additional load rpaBuTal. pacnoH
O“— E@ ngght sp;\ P (m) B 700 B
N O0=8.0 daN/mm’ 608 497 409
N 30 130 ol span O g=90 daN/mm? 645 528 434
© > 0=10.0 daN/mm? 681 558 459
- i‘é KonuuunHe maTtepunjana
1|, 4.6 | 4.6 1|, CT\,F Materials amount
p N height weight k9 | &xcSVation(m?) | &ierbre| (m?) | 2war
Hom | gt [esten [0 [2os [0 [21s |y
- 11.0 4278 226 52.0 24.7 16.2 10.4 292
12.0 4462 232 —l— —l— —l— —I— —l—
13.0 4718 265 —l— —l— —l— —I— —l—
e 14.0 4892 267 —l— —l— —l— == —l—
N 15.0 5090 273 = | = | —i= | == | -I-
§ 16.0 5290 277 == == == | == [ =&
- 17.0 5469 283 —l— —l— —l— —I— —l—
18.0 5687 288 == —l— —Il— —l— —l—
19.0 5907 293 —l— —l— —l— == —l—
20.0 6078 298 —lI— —l— —l— —I— —l—
21.0 6373 303 61.6 28.0 18.2 11.2 —l—
22.0 6582 309 —l— —l— —l— —I— —l—
23.0 7107 328 == —l— —Il— —l— —l—
€ 24.0 7350 332 —ll— —l— —l— == —l—
o 25.0 7676 370 —ll— —l— —l— —l— —l—-
- 26.0 7922 376 = | 1= | == | = | -
27.0 8366 414 == —l— —I— —l— —l—
28.0 8485 422 == —l— —Il— —l— —l—
29.0 8797 423 =ll— —l— —l— == —l—
30.0 9013 428 I I I 1 I
31.0 9846 466 —l— —l— —l— —l— —l—
32.0 9859 473 —l—- —l— —t= | = | —u=
33.0 10304 481 —l— —l— —l— —Ill— —ll—
Tobte aftortes e, wan  PEKSTR  danm)
provodnik 3aLlTUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy |Vz|Zx|Zy|[Zz]|SXx]|SYy
A > - f1o21] - | - 873 - -
HOPMaJsiHu ciyyajesu
“nan 68.1 B |739| - |938|368| - |268 | 75 | -
normal cases
article 68.1
C = 185 | 938 = 91 268 = 75
% . .
( |U p%rrsz\tiusirfg stole ) DpekvAOpOBY - 1272 1921 - = = - -
BaHpen. .
unan69.1 R - | - | - | - |ess |83 | - | -
special cases
article 691 | Brokcuaw| - | - fozf - | - [873 | - | -




ENEKTPOUCTOK
NpojekTHM 6upo A.0.0.

L
1

, 3.0
|

2.51-,12.5
S L 4 .
|
4.3 4.3
:)) 1|. > 1|,

2x7.0%

J

Tun cTy6a YFAOHO 3ATE3HU
Tower type AT 30%60° 110kV
Bbpoj npojekTa 1-0.DV.G.1019

Project number

NPOBOAHNK

conductor

MaKC. Halnpe3amkbe NPpoBOAHMKA
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3ambe 3allT. y>KeTa
max tension of earth wire

NPUTUCAK BETPA (44N /pyy

wind preassure

BeTéap
v cpefbu pacnoH

WFi)ndp'span : (m) . 300 =

ok (daN/m?) 1.0 16 25

JOAaTHO OnT.
additional load

Al/C 6 x 240/40 mm?>

9.0 daN/mm?
AIMg1E/C 2 x 50 mm?

28.0 daN/mm?

) 60 75 90

rpaBuTaLl. pacrnoH B B
weight span (m) 450
O=8.0 daN/mnY 378 312 259
MaKCcC. eJl. pacnoH
ik a T=90 daN/mm 402 332 275
0=10.0 daN/mm? 425 352 202
KonuuunHe matepunjana
Materials amount
BUCUHA TeXMnHa nckon 6 3
height weight (k) excavation (M)| concrete (M?) [ FENEE
OCHOBHa [ Bes.mar. cement
H m basic con. mat. 1.0 2 1.5 1.0 Z i3 (kg
104 4997 286 136.9 90.0 45.0 33.6 540
12.0 5429 300 —l— —l— —l— —l— —l—
14.0 6185 353 —l— —l— —l— == —lI—
16.0 6841 364 —l— —l— —l— —l— —l—-
18.0 7268 377 —l— —l— —l— —l— —l—
20.0 7909 424 [~ == —l— el el —l—
22.0 9017 457 —l— —l— —l— —l— —l—
24.0 9766 469 —l— —l— —l— == —l—
26.0 10527 525 —l— —l— —l— —l— —l—
28.0 11274 542 —lI— == —l— == | —I-
Tabena cuna cune npuTnCak BeTpa 2
Table of forces forces (daN) wind preassure (daN/m)
NPOBOAHMK 3aLUTUTHO YKe cTy6
cnyuaj ontepehera conductor earth wire tower
loadinglCees Vx(Vy|[Vz |[Zx|Zy|Zz]|Sx]|Sy
R 30°|1317| - [1350(717 | - | 561 | -
HOPMaJHI CyyajeBy 6OD 2543| - [1350 1385 - [ 561] -
uynaH 76.1 B 30 1370 - 706 | 681 - 173 |1 75
normal cases 60" 2187 - 706 |1126| - 173 | 75
article 76.1 . 30° g77[ 128 | 706 | 478] 52| 173 B 75
60°11694| 247 | 706 | 923[ 101 [ 173 | - |75
unaH 30°| 440]1636| 706 | 239| 892 | 173 | -
article 76.2 D
60°| 847 |1467| 706 | 462| 800 | 173 -
npeknH.Npos| 30°( 660 [2456] 1350 | - - - -
broken cond. ° - _ B B
BaHpen,. cn. 60°[1272 2202 1350
unan 77.1 npek.3aw.yxe| 30°| - - - 359]1338] 561 .
N brok-earth "o ™1™ — | 693[ 1200] 561 | -
T [enpex.n.ay] 30°[1317] - 1350 717] - [561 | -
unbrok.c.ew.I"go°l>543] - [1350 [1385] - [561 | -

32.



ENEKTPONUCTOK
npojekTHM 6Mpo 4.0.0.

Tun ctyba y.3.
Tower type AT

0230° 110kV

bpoj npojekra
Project number

1-0.DV.G.1020

NPOBOAHUK
conductor

MaKC. Harnpe3akbe NpoBOoAHMKa
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3akbe 3allT. y>KeTa
max tension of earth wire

NMPUTUNCAaK BETPaA (daN/mz)

BeTap wind preassure

wind cpeaby pacrnoH (m)
wind span m
9x (daN/n)

NOAaTHO ONT.

additional load rpasuTau. pacnoH (m)
weight span

0= 80 daN/mm?
MaKCcC. e1. paCnoH

Al/C 6x 240/40 mm?
9.0 daN/mm?
AIMg1E/C 2 x 50 mm?

28.0 daN/mm?
60 75 90
500 300 250
1.0 1.6 25

600 450 400
373 309 256

max el. span 0=90 daN/mm’ 397 328 -
0=10.0 daN/mm? 420 347 -
KonnunHe matepunjana
Materials amount
BUCUHa TEXWNHa nckon
height weight  (k9) excavation (M’) cggz(r);(e (m?) | 2B
OCHOBHa | Be3.mart. cement
H m) basic con. mat. | 1.0 215 1.0 (215 kg)
12.0 4584 271 1024 | 67.6 31.8 19.8 460
14.0 5141 356 —l— == b —l— b
16.0 5554 362 —l— == == —I— —I—
18.0 6166 407 —I— —l— —l— —l— —lI—
20.0 6641 420 =l— =l— —l— =lI— —I—
225 7572 474 108.9 729 33.8 21.0 —l—
25.0 8220 495 —ll— —l— —l— —l— —l—
27.5 8739 559 == | —u- L e e
300 9977 578 —= | == | == | == | ==
Tabena cuna e (qaN)  MPUTUCAK BETPA (o oy
Table of forces forces wind preassure
NMPOBOAHVK 3aLUTUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|[Vz |Zx|Zy|[Zz|[Sx|[Sy
A 0°[ 0| - |194a9| o - [1386]| - | -
HOPMasHu cryyajesy 30°)1316) - 1949717 - |1386] - | -
ynaH 76.1 B 0°| 553 -~ [ 706 [203] - 173 | 75 -
normal cases 30°|1430| - | 706 [681| - |[173 | 75 -
article 76.1 c Lol o [183]706 | of si]izz] - |75
30°| 877|188 | 706 | 478| 52| 173 - 75
::}(?cTe 76.2 D Oc 0 [1695] 706 0 9241173 - -
30°| 439 |1637| 706 | 239| 892( 173 - -
npeknH.npoB| 0°| 0 |2543[1949| - - - - -
broken cond. ° - _ B o B
BaHpep. . 30°) 658 |2456) 1949
unaH 77.1 npek.3aw.yxe[ 0°] - - - 0[1385]1386 | - _
- brok. earth 30°| - B B 359(1338/1386 | - -
th?ccf: 7;.a15es Henpek.n.,3y| 0°| 0 - (1949 of - [1386] - -
unbrok.c.,e.w. 30°[1316] - |1949 [717] - |1386| - -

33.



ENTEKTPOUNCTOK .
NpojeKTHN 6upo A.0.0.
Tun cTy6a Y.3. veq Y. KPAJBU o o
Tower type AT. 0-60 T 0-60" 110kV
Bpoj npojexTa 1-0.DV.G.1130
Project number
NPOBOAHNK
npoBoAk Al/C 6 x 240/40 mm?
=~ MaKC. Halnpe3atke NpoBOoAHNKa
° J max tension of conductors 9.0 daN/mm?
% 3aLlUTUTHO YyXe .
1 ERTTERNITE AIMg1E/C 2 x50 mm?
XS MaKC. Hanpe3are 3aluT. yKeTa
:‘5 g max tension of earth wire el
x
-
- N npuTUCaK BeTpa 5
) wind preassure (daN/m ) 60 75 90
o BeTap
) wind
¥ cpefitby PacroH :
wind span (m) 300 .
= (daN/m?) 1.0 16 25
AoaatHo ont.
additional load rpaBuTal. pacroH
weight span (m) 450 B
O=80 daN/mm’ 378 312 259
MaKC. efl. pacroH 2
max el. span 0=9.0 daN/mm 402 332 275
0=10.0 daN/mm? 425 352 292
SF_Z_'O KonununHe matepujana
£ Materials amount
BUCUHA TEXUHA nckon 6 A
g. N'lf"o height weight ~ (kg) excavation (M| concrete (M) ?er;rfi;
M OCHOBHa | Be3.Mar. cement
75 H m) basic con. mat. 1.0 215 1.0 Z15 (kg )
- 12.0 6554 407 136.9 84.0 49.7 26.8 596
15.0 7418 419 —ll— —I— —I— —l— —l—
200 170 8499 | 472 | = [ —= | -i— [ —i— [ —i—
20.0 9466 480 —l— —ll— —l— —l— —ll—
E2.5 22.5 10628 548 1444 | 900 | 51.8 282 | —-I—
25.0 11769 569 —l— —l— —l— —l— —Il—
I%5.0 27.5 13028 660 —l— —l— —l— —l— —l—
30.0 13985 686 —l— —l— —l— —=l— —=l—
%7.5
Tabena cuna cune nput1cak BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHNK 3aLITUTHO YXKe cTy6 Y.K. o v.3. o rovodnik 3aLUTUTHO YXe cTy6
c&ducﬂor earth wire 4 toelver T 0%60 a1 0°60 ?onductor earth wire 4 tov)\//er
Vx|Vy|Vz|Zx|[Zy|Zz|Sx]|Sy Tgﬂi{;ﬁ:ﬁpemm Vx|Vy|[Vz|Zx|Zy|[Zz|Sx|Sy
0l2543[1949] 01385/ 1386] - | - | ©0° " A 0°| o - |1949| of - [1386| - | -
1271[2202 1949 693 ]1200]| 1386] - - | 60° HOPMaJlH1 CllyyajeBu 60°[2543| - 1949|1385 - |1386]| - -
ss31e9s] 706 203] 03] 173[ 75| - | oo | unaH 76.1 6 0°[ 553 - [ 754 203] - [173 ] 75 | -
1400|1468 | 706| 665[ 800 173[ 75| - | 60° ;‘r‘;ifgl‘:'?ga]ses 60°|12248| - [ 754 [1126] - [173 |75 | -
01879 706 0] 974 173| - 75 0° C ’ © 0° 0] 183] 706 0] 100|173 - 75
8471774 706] 462| 901 173] - [ 75 [ 60° 60°1695| 306 706 [ 923| 199|173 | - | 75
0[1695| 706] 0] 924| 173] - - 0° 5 ;'ftf‘c*l'e 76.2 D 0°| of1695[ 706 | of1977|173 | - _
848|1468| 706| 462 | 800 173[ - - | 60° 60°| 848 [1468| 706 | 4621712173 | - | -
- - = B _ R B _ 0° [ npexuH.npos. npeknH.npos| 0° 0[2543] 1949| - - - = -
=1 =1 - N - — | 607 broken cond. S broken cond. ["60°[1271[2202[ 1949 - | - - - |-
N . B . B _ — | 0°| npeksawyxe|ynan 771 |tPex3awyxe] 0] - - - 0] 2965|1386 | - -
- - - - - 3 - ~ [ 60° | brok-earth . brok. earth 60°| - _ _ 693 | 2568[1386 | - -
_ - = = - - - - 0° Hernpek.n.,3y. ;?teicﬁl: 7;?565 Henpek.n.,3y| 0° 0 - 1949 0 - 1386 - -
-1 -1 -1 -1-71 - = ~ [ 60° |unbrok.c.ew. unbrok.c.ew. [goolrsa3| - [1949[1385] - [1386] - | -

34.



ENNEKTPOUCTOK
NpojekTHN 6upo A.0.0.
Tvn cTy6a HOCERMU
y 110kV
Tower type SUSPENSION
bpoj npojexTa 1-0.DV.G.2060
Project number
NPOBOAHUK e 2
npopoat Al/C  240/40 mm
MaKC. Hanpe3ake NPOBOAHNKA :
max tension of conductors 9.0 daN/mm
3alUTUTHO YyXe 2
z earth wire AWG 126,1mm
MaKC. Halfpe3akbe 3alUT. y2KeTa 2
X max tension of earth wire 16.0 daN/mm
npuTCaK BeTpa >
BeTap wind preassure (daN/m) 60 75 90
wind
cpeprby pacroH B )
N wind span (m) 300
3 s 9x (daN/m¥) 1.0 16 25
8 JOJaTHO OMT.
— additional load rpaBuTaL. pacrnoH (m) _ 450 -
— weight span
S 0=50 daN/mm? 340 277 227
8 MaKCcC. eJl. pacCrnoH
g o . span =80 daN/mm? 431 352 289
E | =90 daN/mm’ 457 374 308
A R R S KonuunHe matepujana
8 Materials amount
¥ BUCMHA [  TeXuHa nckon 6 apmatypa
height weight (kg) excavation (M) cgggxete (m?) reinforcement (kg)
OCHOBHa | Be3. MaT.
T ol [ow H m) | basic | com.mat. | 1.0 | 3.0 1.0 3.0 1.0 3.0
) 130 | 3103 | 232 93.6 | 3754 | 53.1 | 3154 [ 2094 | 1222
14.0 | 3260 237 —I— | == == —l— —l— —l—
3 15.0 | 3389 244 —= | —— | == | —1— —l— —I—
16.0 | 3514 252 —l= | —I— —Ill— —l— —Il— ==
17.0 | 3640 260 == | —l— —l— —lI—= —lI= —lI=
i 18.0 | 3766 266 109.85| 43.71 | 59.35 | 33.91 | 2548 1299
19.0 | 3892 275 == | == | —lI— —l— —ll— ==
20.0 | 4145 302 == | —l— —Il— —Ill— —Il— ==
215 | 4373 310 —t= | == | —-1— | —-1— —l— —l—
g 23.0 | 4562 | 320 e e e e e o e —l—
~ 24.5 | 4947 360 127.40| 50.34 | 66.10 | 36.46 3227 1527
26.0 | 5147 366 == | —I- —n— | —l= —l— ==
27.5 |[5376 375 —l— —I— —l— == —ll— —ll—
13.0m
A 29.0 (5725 401 —l= | == | -1= | —-i= —ll— —l—
' |14.0m a=1270
o _|15.0m a=1291
E |160m a=1312
8 J17.0m a=1333
) 18.0m a=1354
om a=1376 Tabena cuna cune npuTCaK BeTpa )
o 1307 Table of forces forces  (@aN)wind preassure  (daN/m’)
- JRom NPOBOAHVIK 3alUTUTHO yxe cTy6
a=1418 cnyyaj ontepehera conductor earth wire tower
<I—21'sm as1450 loading case Vx|Vy |Vz|Zx|Zy|Zz]|Sx]|Sy
~ 23.0m A o - [1799| - - 1585 | - =
= HOPMarnHu cryyajeBu
- Juam ais1s 1ok 681 B |s53| - |s571]326 | - |32 | 75 | -
normal cases
26.0m article 68.1
o a=1545 C = 183 | 571 = 82 | 372 = 75
N 4_27'5'“ NPEKNH.MPOB
a=1575 3 - - - - - -
broken cond. e
o |25.0m BaHpea. cn. MpeK.3aLL.ye|
T 4naH 69.1 brok. earth - - - - [1009] 1585] - -
special cases HenDeK. .3
article 691 unb?ok c,évg - - [1799 . - 1585| - -




ENNEKTPOUCTOK

NpojeKkTHM 6upo A.0.0.

4.50

7.10

29.60

~ X<
o | ee0 KM 260 |
(=] 7 7
x|

o

“—

]

O

o 1 365 ] 365 1
S

x|

on|

“—

]

S

5.60

12.00

6.00

FE

13.50

3 ‘ 15.00
~ N

16.50

18.00

3

J ‘ 20.00
N

22.00
o
3
O
24,00
—
26,00
[=]
=
© 28.00
L 30.00

a=1600

a=1650

a=1700

a=1750

a=1800

a=1866.7

a=1933.3

2=2000

2=2066.7

a=2133.3

2=2200

Tun cTy6a y.3. o
Tower type AT 0-30° 110kV
DPOj NpojexTa 1-0.DV.G.2061
Project number (VI
LA A/C  240/40 mn’
MaKC. Hanpe3arbe NPpoBOAHNKa 9.0 daN/mm?

max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Halpe3ambe

3alUT. y>KeTa

AWG 126,1 mm?

max tension of earth wire 16.0 daN/mm?
npuTnCcak BeTpa >
BeTap wind preassure (daN/n) 60 75 20
wind
Cpefy pacnoH ) )
wind span (m) 300
& (daN/m?) 10 16 25
JOAATHO OMT.
additionalload  rpaBuTaLl. pacrnoH ) =
weight span (m) 450 :
0= 50 daN/mm? 303 249 205
MakKC. eJl. pacrnoH
max el. sparl? 0=80 daN/mm’ 383 316 261
0=9.0 daN/mm? 407 336 278
KonuuunHe maTtepnjana
Materials amount
BUCUHA [  TeXxuHa nckon N s apmatypa
height | weight (K9) excavation (M) concrete (M) | reinforcement (K9)
H (m) | Bsaoeraf geMat | 10 | 30 | 1.0 30 1.0 3.0
12.0 4510 342 166.4 | 65.0 81.1 421 4947 2684
13.5 4972 353 == —l— —l— == —l— —I—
150 | 5273 | 365 TR I R i i
16.5 5575 376 —l— —I— —l— —l— == —l—
18.0 6175 430 201.34| 78.65 | 95.54 | 47.35 5853 3807
20.0 6712 459 —I— —I— —l— —I— —l— —I—
22.0 7147 472 i D e e e e —I— —Il—
240 | 7909 | 540 == | == | —1— | —I= —l— —I—
26.0 8541 554 220.06 | 90.51 | 101.74| 51.91 7971 4549
28.0 9014 568 —l— —l— —l— —l— —l— —l—
30.0 | 9879 629 == | == == | —u= —lI— —lI—

* rpaBMTaLMOHV PACMOH 1 BEPTUKANIHE CUTIE Cy CPaYyHaTy 3a KoepuLmnjeHT

popatHor ontepehetba:

- 3a npoBoaHuKe 3.2 x 0.18 x v/d
- 32 32WTUTHO yxe 3.5 x 0.18 x v/d

weight spans calculated with ice load:

- for conductor 3.2 x 0.1

8x+d

- for earth wire 3.5x0.18 x\/d

Tabena cuna cune (N MPUTMCaK BeTpa (daN/m?)
Table of forces forces wind preassure
NPOBOAHK 3aLUTUTHO yxe cTy6
cnyuyaj ontepehera conductor earth wire tower
i +*
loading case Vx|Vy|Vz |Zx|Zy Zz* Sx|Sy
A 0°l o [ - [2069 of - [1585] - -
HOPMaJHI CllyyajeBy 30°[1316] - |2069 |1044] - |1585) - -
unaH 68.1 B 0°| 553 - | 826 326 - 372 | 75 -
normal cases 30°|1430| - | 826 |1022| - 372 | 75 -
article 68.1 c L&l o |s3leoe | of safsz2] - |75
30°| 877|188 | 826 [696| 84| 372| - [ 75
unaH 0°| o |1695| 826 | 0]1345|372| - | -
article68'2 D 5
30°| 439 (1637 826 | 348(1299| 372 - -
npeknH.npos| 0°| 0 |2543]2069( - - - - -
broken cond. o _ _ _ - _
BaHpen. c. 30°| 658 [2456(2069
TR GO npek.3aw.yxe| 0°]| - - - 0 |2018]1585[ - _
. brok. earth 30°| - B _ 522 1049]1585| - B
2ﬁ?§|§6§ﬁses Henpek.n.3y| 0°] o | - [2069]| o] - |1585] - -
unbrok.c.ew. ["3q0 1316 - [2069 [1044] - [1585] - .

36.



ENEKTPONCTOK
npojekTHn 6upo A.0.0.
Tun cTy6a Y.3. 2eqe V. KPAJHBU o o
VA Tower type AT 30-60 T. 0-60" 110kV
j_.> X bpoj npojexta 1-0.DV.G.2062
Project number o
I NnpoBOAHUNK - 2
NpoBoat Al/C 6 x 240/40 mm
5 MaKC. Harnpe3ake NPOBOAHMKA 3ay3 9.0daN/m’
max tension of conductors 3a YK 6.0 daN/m>
3alUTUTHO YXKe
o /ZE io\L earth wire U AWG 126,1 mm*
=i L . .
& L MaKC. Hanpe3ame 3allT. yXKeTa 3a¥316.0 daN/mm®
N > max tension of earth wire 3a YK11.0 daN/mm?
3 % T D NPUTUCAK BETPA (4aN/mi) 60 75 90
S | 365 365 ) BeTap wind preassure
o wind
cpepHu pacnoH _ _
= @: A IP<I>NC wind span (m) 300
2.60 2.60 | +*
L oo ot daN/m) 1.0 16" 25
5 .
pe additional load rpaBuTaL,. PacrnoH
weight span (m) 450
L N 0= 50 daN/mm? 300 246 203
MaKc. e1. pacrnoH 2
max el. span O=80 daN/mm 379 312 259
2 0=90 daN/mm? 403 332 276
KonuunHe matepujana
- J1200 a=1600 . Py
Jas Materials amount
0 a=1650 BUCVHA[ TeXuHa apmatypa
g 8 J15.00 height | weight (o) g)fgg\ll-lation (m3) c6gr11-(c)|ﬂete (m3) "e'l:’)‘f()fceme"t(kg)
a0 a=1700 H OCHOBHa[ BE3. Mar.
J_]_Q,_so 221750 (m) basic con. mat. 1.0 3.0 1.0 3.0 1.0 3.0
J_]_&QO - 12.0 5982 380 1923 | 87.46 | 91.06 | 50.74 | 5925 3756
- a=1800 13.5 6427 391 —l— | == | == | —1= | —1— —l—
15.0 6873 403 == | == —— | —I= —l— —lI—
20.00 _
g s a=1866.7 16.5 7321 415 == | == | == —I= —l— —lI—
0|
mo 2219333 18.0 8148 478 23962 | 106.5 (109.26| 58.06 8695 5376
20.0 8778 499 == | =I- —l— == —lI— —l—
- Je40o 2=2000 22.0 9383 | 512 —i— | == [ o= [ == [ —i= —ii—
24.0 10499 584 —|l— —|l— —ll— —ll— —|l— —|l—
< Ji.on a=2066.7 26.0 11133 604 270.50 | 120.22|121.14| 63.34 10632 | 6468
“ 280 [ 11744 | 618 [ —— [ = [ = | == [ == | -1—
.00 _
d2a0 a=21333 300 ]12894 | 700 | —h= | = [-n= | <= | == | -l
Jaooo 2a=2200 . .
PaBUTaLMOHN pacnoH U BePTUKallHe cufie Cy CpayvyyHaTh 3a KOe¢I/ILU/IjEHT
nopatHor onTtepehersa: - 3a NnpoBogHMKe 3.2 x 0.18 x v/d
- 3a 3aWTNTHO yxe 3.5 x 0.18 x v/d
weight spans calculated with ice load:
- for conductor 3.2 x 0.18 x /d
- for earth wire 3.5x0.18 x /d
Tabena cuna cine NpuTICaK BeTpa s
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHVK 3aWWTUTHO YKe cTy6 YK. v3. NPOBOAHUK 3alWTUTHO YKe cTy6
cpondufl;tor earth wire 4 tov)\//er T 060 a7 30°60 cc?nductor earth wire tower
V x Vy Vz|Zx Zy Zz|Sx Sy T:;’;?‘Jgocr;':peherba V x Vy Vz |Z x Zy 7z SXSy
0]1695 |2069 0[1387| 1458] - S 0° A A 30°[1316] - [2069|1044] - [1585| - -
84811468 [2069| 6941201 1458| - - | 60° HOPMaJH1 CllyyajeBu 60°[2543| - |2069[2018] - [1585]| - -
s53[1130] 826[ 326] 025] 372 75| - [ o | unaH 68.1 5 30°(1a30] - [ 826 [1022] - [372]75 | -
1118| 979| 826| 789|801| 372 75| - [ 60° :r‘;iré‘l“:gga]ses 60°|2248| - | 826 |1672[ - |372[75 | -
0[1313] 826 0[1006| 372 - 75| 0° . ’ C 30°| 877 188| 826|696 84| 372 | - | 75
5651285 | 826 463| 964| 372| - | 75 | 60° 60°[1695 | 306| 826 [1345] 163[ 372 - | 75
o[1130| 826] 0] 925| 372| - - 0° b :fnac'l*e 68.2 D 30°| 4391637 826 | 348{1299| 372 | - -
565| 979 | 826 462 | 801| 372 - - | 60° 60°| 848 (1468| 826 | 673 (1165 372 - -
- - S - - - - - 0° | npeknH.npos. MPeK1H.NPOoB,| 30°| 65824562069 | - = = S =
- - = - - _ - _ 60° | broken cond. Y s broken cond. [Tg0°[1271 2202|2069 | - _ _ _ -
- z z _ B _ R R 0° [ npek.3auLyxe npek.3aw.yxe| 30°| - = - 522] 1949(1585 | - =
brok. h 4nam 69.1 brok. earth
- - = - | - = - | 60° | brok-eart . ’ 60°| - | - - |1009| 1747|1585 | - =
- | - = - = = - - | 0°|Henpek.n.3y. Peeo Clhenpek.n.3y| 30°[1316| - [2069]1044] - T[1585] - -
- - - - - = _ - | 60°|unbrok.c.ew. unbrok.c.e.w. 60°[2543| - | 20692018 - |1585 : B
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Tabena cuna B

ENEKTPONCTOK
NpojekTHM 6Mpo A.0.0.
o Tun cTy6a Y.3. 30%0° 110kV
Tower type AT. 3A OABAJAHWE JEOHOT OB -90°
3 Bpoj npojekra 1-0.DV.G.2062/1
Project number
T e : . A B C
g ?cﬁw%ﬁ?t%r K Al/C 240/40mm?|Al/C 240/40mm? Al/C 240/40mm?
MaKC. Hanpe3ake NpoBOgHMKa
® | max tension of conductors 6,0 daN/mm? | 6,0 daN/mm? | 5,0 daN/mm?
—ses | 3aLUTUTHO YKe
f earth wire 2xOPGWD | 1xOPGWB | 3xOPGW D
MaKC. Hanpe3ake 3allT. yXKeTa ) )
L 4 max tension of earth wire 2x19daN/mm?| 11 daN/mm? | 3 x2daN/mm
OSNOVNE (280 — npuTHCcaK BeTpa .
“*"’%8 wuba BeTap wind preassure (daN/n’) 60 75 20
5.60 wind Cpenrbn pacroH A 250
) (m) - B 125 -
wind span C 80
PODATNA < *
S 9 (daN/m?) 1.0 1.6 25
R 2.60 2.60 AoAaTHO onT.
Bty J Sﬁ additional load rpasutall. pacnoH ) % )
weight span <150
KonnuuHe matepnjana
M aterials amount
BUCWHA| TeXMHa apmartypa
30,00 height | weight (kg) g')fgg\?aﬁon (m3) ggﬁg%te (m3) relelforcement(kg)
OCHOBHa| BE3. MaT.
| H (m) | basic con.mat.| 1.0 3.0 1.0 3.0 1.0 3.0
i 12.0 6451 | 404 | 1923 | 87.46 | 91.06| 50.74 | 5925 | 3756
135 6897 | 417 == | == | == | == | —I- —l—
15.0 7342 | 429 == | = | —=| == | —N= o
| 16.5 7790 | 440 —l= | == | —u= | —u= | —l= —l-
18.0 8618 | 503 [23962 (1065 [109.26]58.06 | 8695 | 5376
20.0 9248 524 == | —lI— == | —lI= —I— —l—
22.0 9853 | 538 | —l— | == | —ui—| == | —I— —ll—
24.0 10988 | 607 | —i— | == | == | —u— | -n— —I—
26.0 11625 628 |270.50 | 120.22(121.14| 63.34 10632 | 6468
280 [ 12234] 642 [ == [ == [ == | == [ == | —-n—
300 [13384| 724 | —— [ == [—i— | —i= | —0— | —I—
. NPOBOAOAHUNK 3alUTUTHO yXKe
cnyyaj ontepehetba tonductor S3rth wire cow | o2
3 loading case Vx | Vy|Vz|Zx|ZylZz|Sx]| Sy
§ Alo0 - - (1115 - |510|626]| - -
nen g K7
C 37 < Hopmantu cnydajesn| B [0 | 471 - 680| 328 340|185 | 75| -
g g | wren 68 Clo| - | 163 680 - |422]185| - | 75
] nen
7 STRANA "C S | normal cases
S e o FRveu sTUBA : article 68.1 pilo| - [1130] gg0| - | 914|185 - | -
) D20 | - |[1130| 680 - |1255/ 185 - | -
(@)
% KRAJNJE OPTERECENE KONZOLE S | BaHpeano Efoeklf;H.;a%B' 0 - 1695|1115 - - - - -
nA:vOPGW A "B" = ontepeh. -
NPeKVH.NPOB. _ 115] _ _ _ _ ~
un.69.1 broken cond. 0 1695
rayi npekK.3aLl.yxe B B - B B
s - g bk ot € [ 0 - |1882] 626
288titno 5 npekK.3all.yxe _ _ _ _
- bosn | 0f e
A unbrokcew 0] - |1ms) - [510]626) - | -
. NMPOBOAHUK 3aWTUTHO YXe .
cnyJaj onrepeherba conductor carth wire Qpaw | oo cnyuaj ontepehera MEonductor_earthwire opew | S,
loading case Vx | Vy|Vz|Zx|Zy|Zz]|Sx]| Sy loading case Vx |Vy|Vz|Zx|Zy|Zz|[Sx]| Sy
Alo0 1695 | 497 - 1372|253 | - - A |90[1413 - 497 | 297 - | 559 - -
Hopmanku cnyuajesn| B | 0| 235 [ 1130|280 | 141 | 915| 86| 75 | - L{é Hopmantu cnyuajesu| B [90]1103 | - | 280201 | - |149| 75| -
A
unar 08 Clo| - |1211]280| - |950| 86| - |75 || “e O8] C |90 942 | 161 | 280|198 | - |149| - | 75
normal cases S| normal cases
article 68.1 D|O| - [1130|280| - |914| 86| - | - | Y] article6s.1 D ool 942| - [280]198] - [149| - | -
[¢o]
BaHPEANO| npeknH.Npos. | o - - - - - - ~ 5 BaHPEANO| npekuH,NPOB. o] - ~ _ B ~ ~ ~ ~
ontepeh. | broken cond. \O| ontepeh. | broken cond.
un.69.1 npek.3aLl.yxe _ _ _ _ _ _ B | un.69.1 npek.3aLl.yxe _ _ - - - - - -
brok. earth — brok. earth 90
A 1695 | 497 | - [1372] 253 Henpewu. loo|1413| - | 497[297| - |559| - | -
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EJNTEKTPONCTOK
NpojekTHN 6upo A.0.0.

35000

SA =438

1800 2/0/0

Ve

4000

I
T

. 3618 p 3618

8

<4

N = —— |l [ ————]
L2716 | | 2776,

25000

SA = 1455

7

Tun cTy6a
Tower type HOCERU 110kV
bpoj npojexta 1-0.DV.G.2434

Project number

NPOBOAHUK
conductor

MaKC. Hanpe3ake NPoBOAHMKaA
max tension of conductors

3alTUTHO YyXe
earth wire

MaKC. Hanpesarme 3allT. y>KeTa
max tension of earth wire

ACSR 490/65 mm*
8.0 daN/mm?
OPGW 134.3 mm’

21.0 daN/mm?

NMPUTUNCaK BETPa 2
BeTap wind preassure (daN/mv) 60 90
wind
Cpeprby pacnoH
wind span (m) - 350 =
b (daN/m?) 1.0 25
AoAOaTHO onT.
additional load rpasuTal. pacnoH (m) i 500 .
weight span
0=50 daN/mm? 386 345 285
MaKc. eJl1. paCnoH
! spaﬁ 0=70 daN/mm’ 456 408 338
O=8.0 daN/mm’ 487 437 362
KonnuunHe matepujana
Materials amount
BUCMHA | TexuHa
height weight
H @m | ko
25.0 10803
Tabena cuna cune npuTMCaK BeTpa )
Table of forces forces (daN) wind preassure (daN/m?)
n NPOBOAHNK 3aLUTUTHO yxe cTy6
cnyuyaj ontepeherba conductor earth wire tower
eading case Vx|Vy[Vz|[Zx|[Zy|[Zz[Sx]|SYy
HOPMaJsHM criy4ajeBn | A ) - - .
unaH 68.1 232 1982| 148 1210
normal cases B 1018| - |1170] 506( - 413| 75 -
LS C 155| 261[1170] 99] 102| 413] - |75
BaHpen. Cn. | cand sgl2216l1982 - | - [ - | - | -
B — - [ - [ sr[aiofizie] - | -
PocesT |vevnscus 232| - |1982| 148| - [1210] - | -
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ENNEKTPONCTOK
NpojekTHn 61po A.0.0.

33050

Tun ctyba V.3 o .
Tower type AT 0-30° 110kV
Ppoj npojexra 1-0.DV.G.2444
Project number
z
T Canaueer ™ ACSR 490/65 mm?
MaKC. Halnpe3ate NnpoBOoAHNKa
X max tension of conductors 8.0 daN/mm*
3AlUTUTHO Yy>Ke 2
2 earth wire OPGW 134.3 mm
N SA=788 _
N = == MaKC. Hanpe3arbe 3alUT. yXKeTa 21.0 daN/mm?
L a2, max tension of earth wire :
=3 NMPUTNCaK BETPa 2
& BeTap wind preassure (daN/n) 60 75 20
wind
—1  T— cpefikby PacnoH ) )
A —] |— wind span (m) 350
- e P B 9x (daN/m¥) 1.0 16 25
3 AoaatHo onT.
3 additional load rpaBuTau. pacnoH ) 500 )
weight span
—d | T—
N —| |— — =50 daN/mm’ 349 313 261
3912 3912 MaKC. efl. pacroH
7 / v L 2
3 max el. span 0=7.0 daN/mm 412 370 310
0
@ 0=80 daN/mm? 440 396 332
I o T
AN — ] L e |
—] |
P 2841 P 2841 P
KonnunHe matepujana
Materials amount
BUCWHa TeXWHa
height weight
H (m) (kg)
20.0 16707
23.0 18734
o
S
Q
Tabena cuna cune (daN) npuTMcaK BeTpa (daN/m?)
Table of forces forces wind preassure
NPOBOLHNK 3aLUTUTHO yxe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy|Zz|[Sx|Sy
A 0| - | - |2132 - | - |1210] - | -
HOPMaJHM CryyajeBu 30°[2294]| - |2132 [1460| - [1210| - -
unaH 68.1 B 0°] 863| ~ [1305|407| - 413 | 75 -
normal cases 30°[2393( - |1305[1380] - [413 |75 | -
AR c Lo - [261]130s] - [H02far3| - 75
20.0 30°[1529| 268 | 1305[973| 105[ 413 | - [ 75
unaH 6g8.2 o 0| - [2954]1305| - [1880f413 | - | -
o satro (B0 artice 30°| 765 |2853] 1305 ] 487 1816] 413 | - | -
% npekuHnposf 0°| - [4431]2132]| - - - - -
broken cond. o _ _ _ S -
BaHpea. c. 300 114714280| 2132
Unaul69 npekK.3au1r.‘y>Ke 0 - = = - |12820(1210| - _
» brok-earth P30~ - |- [ 730]2724]1210] - | -
;Et?cﬁfsgﬁses Henpek.n.3y| 0°| - - |2132] - - [1210] - -
unbrok.c.ew. ['30°15504] - [2132 [1a60[ - [1210] - | -




ENNEKTPOUCTOK
NnpojekTHM 6Upo A.0.0.
Tun cTy6a Y.3. 2000 Y. KPAJHBU oo
. Tower type AT 30-60 T. 0-60" 110kV
1 bpoj npojexTa 1-0.DV.G.2454
Project number T ’
h X NPOBOAHNK
' - Lt ACSR 490/65 mm?
N =l == MaKC. Harnpes3are npoBogHMKa
, 198¢ 380, max tension of conductors 8.0 daN/mm*
g 3aLUTUTHO YXe
earth wire OPGW 1343 mm’
N *12’ MaKC. Hanpesake 3allT. y>KeTa
PR 7 I S max tension of earth wire 21.0 daN/mm*
g npuUTUCaK BeTpa 5
BeTap wind preassure (daN/n) 60 75 90
wind
N Iﬁ — Cpeambn pacnoH _ _
s 3908 , 3908 Y Wlnd Span (m) 350
o (daN/m?) 1.0 16 25
JOAATHO ONT.
. additional load rpaBuTal. pacrnoH (m) _ 500 _
e |, | me weight span
0= 50 daN/mm? 345 309 258
MaKC. eJl. pacroH 5
max el. span 0=7.0 daN/mm 407 366 306
0=80 daN/mm? 435 391 328
” KonuunHe matepujana
Materials amount
BUCWHa TEXWNHA
height weight
H m) (kg)
g 175 19583
) 20.0 21648
17.5
N N SA =1950 420—0
Tabena cuna cune npuTKCaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m*)
NPOBOAHNK 3aLITUTHO YXKe cTy6 Y.K. o y.3. 5 NPOBOAHNK 3aLUTUTHO yXKe cTy6
Eondﬁctor earth wirg toelver T 060 a1 30°60° cc&ductor earth wire tower
Vx|vy|Vz|[zx|[zy|Zz|Sx]|Sy e e Vx|vylvz|zx|zy|zz]|sx]|sy
- |4431(2282 - [2820{1210( - - 0° A \ 30°|200a| - | 2282 |1460] - [1210 - -
2216|3838 2282 1410|2442(1210| - - | 60° HOPMaIH CllyyajeBn 60°14431 - [2282|2820[ - |1210| - | -
863[2054[1440[ 407 [1880[ 413[ 75 [ - | o[ unaH 68.1 6 30°|2303] - [1440[1380] - [413 |75 | -
2341|2559 |1440( 1347 [1628| 413 75| - [ 60° 23[;?:'6;565 60°(3817| - | 1440(2287| - [413 |75 | -
- |3215[1440] - |1982| 413] - [ 75| ©° c i ¢ [30°[1529] 268[1440] o73] 105|413 | - |75
1477[3020|1440| 940 [1831] 413| - 75 | 60° 60° D954 | 462 1440[1880f 203|413 | - | 75
- |2954|1440| - [1880| 413| - o A S :pt?gl'eﬁ&z 5 30°| 765 [2853] 1440| 487[1816[413 | - | -
1477|2559(1440| 940 |1628| 413| - - | 60° 60° (1477|2558 1440( 9401628 [ 413 | - i
- _ N _ _ _ _ B 0° [ npekuH.npos. npekvH.NpoB{ 30° [1147]4280| 2282 | - - - - -
T -1 -1 -1 -71- = | - [[60°|broken cond. | - o broken cond. |"60°[22163838[ 2282 - | - [ - [ - [ -
N . . . B _ — | 0°| npeksawyxe|ynan 601  |tPex3awyxe| 30°] - = - | 730] 2724|1210 - -
T - T - - -1 - [ - - [e0°|brokearth brok-earth  Peqo] | - | - [1410{ 2442|1210 - | -
ial
- o - - - - - - 0° Hernpek.n.,3y. g‘r)t?alg6;'a1$es Hernpek.mn.,3y. 30°|2294| - [2282|1460] - 1210 N -
~ - ~ ~ _ _ _ _ 600 unbrok.c.,e.w. unbrok,c.,e.w‘ 600 4431 _ 2282 12820 - 1210 - -
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ENEKTPOUCTOK .
npojekTHu 61po A.0.0.

Tvin CTy6a HOCERMU 400kV
Tower type SUSPENSION
Ppoj npojekra 4.DV.G.00—1503
Project number e
npoBOAHUNK
it 3 x 2 x 490/65 mn?
MaKCcC. Hanpe3ake NPoBOAHUKa
max tension of conductors 8.0 daN/mm?
3alUTUTHO yXKe .
gt 2 AIMg1E/C 120/70 mmr?
b MaKC. Hanpe3ame 3allT. yXKeTa
:2‘ max tension of earth wire 16.5 daN/mn
NMPUTNCaK BETPa 2 i .
BeTap wind preassure (dGN/m) 75
wind
cpeptby pacroH a i
wind span (m) 360
g x (daN/m’) | — 1.6 -
[JOJAaTHO ONT.
N rpaBuTaL. pacroH H 1l
additional load weight span (m) 500
€ 0=7.0 daN/mm? 1000 |1000 -
o
< e 27 0=7.5 daN/mm? |1000 [1000 | —
< max el. span
%)
c|> 0=8.0 daN/mm? 1000 |1000 =
0
5(—5 Tabena cnna cune (gaN)  MPUTMCAK BETPA (o m2
I Table of forces forces wind preassure
T
NPOBOAHK 3aLTMTHO YXe cTy6
cnyyvaj ontepehetba conductor earth wire tower
loading e Vx |Vy |Vz |Zx |Zy|Zz |Sx |Sy
A | - | - [3829 - | = [1083] - | -
HopwanHm crysajesn | A4 | g16 | — |ss29|367 | — [1083| 19 | —
|
1 AtiClE 681 B |1e53| — |2201|486| — |442| 75 | -
. ; ‘ C | = [#14|2201| _ |122 |442| 75 | -
eKIH.NPOB.
BaHpep. c. g?okKeTcoFr)\d. - [2703(3829| - i i - i
unaH 69.1  [npek.3aLuyxe
g bokearth | = | = | = | = [|2233|1085| = "=
special cases
artide6s. 1 [ rokcew, | = | = |3829] = | = [tos3] = | =

KonnumHe matepujana KonunuunHe Temesba 1 aHKepPHUX Mo4a 3a CYB TepeH
Materials amount Materials quant. found and anchor plate for dry ground
BUCHE TEXMHA v o > =
height weight (kg) =IHL |5 HE c | un ¢ a s, o o< 6

- BACMHA | “g| © X E*é =S| L go é° ég O
H o | oime | "Gil® |0vaiyed oonmat | | "o (2255 |58 | 5 €| 255 8551588 8
16.50 | 3761 | 136.8 | 2220 | 135 | [H ™ |S8/58 |26 2 £1% §|° |8 §[8 <
17.75 3861 146.3 222.0 113.5
19.00 3979 157.7 2220 113.5 34 i 29 5 8.82 6.26 2.56 3.96 |462.70
20.25 4547 169.1 222.0 124.5 ) 0 ’ o
2150 | 4673 | 1786 | 2220 | 1245 | [2471° E 722 | 508 |
22.75 4801 190.0 222.0 124.5 34

7 6.12 4.25 1.87 3.27 |408.10

24.00 | 4953 | 201.4 | 222.0 | 1245
25.25 | 5407 | 209.0 | 2220 | 1305 | | (15| g |V
26.50 | 5547 | 222.3| 222.0 | 1305

5,12 3.52 1.60 3.00 (381.20

27.75 | 5687 233.7 | 222.0 | 1305 | |19 9 420 | 2.84 | 1.36 | 2.76 |350.40
29.00 | 5853 243.2 | 2220 | 1305 | [1, 7 . 120 | 284 | ecREE .
30.25 | 6401 254.6 | 222.0 | 15635 2.0

31.50 | 6557 266.0 | 222.0 | 153.5 [ (2419 10 3.38 | 2.24 | 1.14 | 2.44 [341.80
32.75 | 6713 2774 | 2220 | 18380 (3.7 55

34.00 | 6895 | 286.9 | 222.0 | 153.5 | |24i19 [0 |1 2.64 | 1.92 | 072 | 2.06 |310.00



ENEKTPONCTOK
npojekTHU 6upo A.0.0.
Tun cTy6a YIFAOHO 3ATE3HU oo A00KV
0-20
Tower type AT.
Bpoj npojexTa 4.DV.G.00—1504
Project number R
NPOBOAHUK =
83 Hloastscl Al/C 3 x 2 x 490/65 mn?
MaKC. Hanpesare NpoBOoAHMKA
— ] max tension gfconductorrs) 8.0 daN/mmn?
5 3AUITUTHO yKe AIMIE/C 120/70 mir?
[(e]
. MaKC. Hanpes3ake 3allT. y>KeTa
¥ X max tension of earth wire 16.5 qu/mm"’
NpUTUCaK BETPA E
5.1 6.3 6.3 5.1 BeTap whnd presssure - (daN/m) | — | 178 | -
wind
cpeaHu pacnoH I
w[iandﬂspan = (m) B 380
g X (daN/m?) | — 1.6 -
[I0AATHO OMT.
.. rpaBuTaL,. pacrnoH - -
3 additional load W%ight Spopn (m) 550
5?5 0=7.0 daN/mm? 923 | 838 =
o
o) MaKcC. efl. pacroH _- 2 i
‘cj max el. span 0=7.5 dGN/mm 1132 11056
- 0=8.0 daN/mm2 |1171|1065| -
Tabena cuna npuTMcaK BeTpa 2
Table of forces f%vrlgees (daN) V\ﬁndpreassurs (daN/m?)
NPOBOAHUK 3alUTUTHO YyXKe CTy6
cnyvaj ontepehetba cgnductor earth wire tower
c c loading case Vx |Vy |Vz |Zx |Zy |Zz |Sx [Sy
1 1 A |3078| — |5106(1108| — [1159| — | -
W{&WW
- J l \$ nopmantu cnyuajesn | A1 (4045 — [5106[1573] — [1159|19/23] —
N d d .
? i * | B [3797| — (3231|1355 — | 487 |75/90| —
normal cases
article 68.1 C |2052| 438 [3231| 739|154 | 487 | — |75/9
: D |1026|5819|3231| 370|2094| 487| — | -
KonuunHe matepujana ———
Materials amount BaHpep. . b?oken 'co%d.' 1539 (8728 5106 — i i i i
height weight (k) qnafw mookswre L = | = | = | 5s43141]1159| = | -
5 special cases
H m) | ®Gime BlBaa e ”H»"’JJ%’S con mat | | articlees1 R e |3078| — |5106|1108| — [1159] - | -
12.50 6828 494.8 869.6 295.8 KonnunHe Temerba n aHKepHMX nsoya 3a CyB TepeH
13.75 6996 541.2 8696 5958 Materials quant. found and anchor plate for dry ground
15.00 7152 587.6 869.6 295.8 sucnva | 5 & 5:’% 85 ES QénE 5 e > Eo SVE
16.25 | 7404 6340 | 86906 | 3138 || "M |2 9|55 (.5 5 BIETRIB8TS|5TE|E 8
1750 | 7574 | 6804 | 8696 | 3138 ||H m [OZ|s23 (2| ¢ 2|8 5|8 £|&8 §|3 £
Ly S5 (5} o o o m g
18.75 7742 742.3 869.6 313.8 = =
3a cBe
20.00 7898 788.7 869.6 313.8 BUCUHE
21.25 | 8150 | 835.1 | 869.6 | 3328 || |0 3 8031 | 67.46 | 12:858{NI=CRRIIEES
2250 | 8320 881.4 | 869.6 | 332.8 || heiohts
23.75 8488 927.8 869.6 332.8
3a cBe
25.00 8644 974.2
COTICNNNE-EE. ( ° 5 7561 | 63.98 | 11.63 [ 11.79 | 1514
26.25 9170 1020.6 869.6 351.8 for all 1.5 I
2750 | 9350 | 10825 | 8696 | 351.8 || "cioht
2875 | 9532 | 11289 | 869.6 | 351.8 || sncome
30.00 | 9698 | 11753 | 8696 | 3518 || rou 7 7291|6197 | 10.94 | 11.10 | 1460
3125 | 9968 | 1221.7 | 869.6 | 369.8 heloh o
32.50 10148 1268.0 869.6 369.8 Zi s;se
33.75 10330 | 13144 869.6 369.8 9 70.99 | 60.56 | 1043 | 10.60 | 1402
forall
3500 | 10496 | 1360.8 | 869.6 | 369.8 || neights | >0
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ENNEKTPOUCTOK
NnpojekTHM G1po O.0.0.
L 30003000, Tun cTy6a HOCETRM 2%x400kV
c ~ Tower type SUSPENSION
Q Bpoj npojekTta
o | . Project number 4-0.DV.G. 2470
I 6200 6200 | .
. IPOBOAHNK 2x(3x2x Al/C 490/65mm?)
MaKC. Hanpe3atbe NPOBOAHMKA
3 max tension gf conductorl:s) A 8 daN/mm?
3aWWTUTHO YXKe
o - <o Jah oy X AWg 126.1mm?/ 1xOPGW 134.3mm
= MaKC. Hanpe3atbe 3alT. yXKeTa
o max tension of earth wire 27.0/24.0 daN/mm?
npuT1cak BeTpa » | 75/90
— > ST sv?:c?p wind preassure (daN/m’) 110/130
peru Pt ()| ss0 | | aoo
g X (daN/m?)
AoRaTH oM. 1 Taly, pacnoH
additional load wpeight S%(?n (m) 700 700
0=7.0 daN/mm?
= MaKC. efl. pacroH 0=7.5 daN/mm?
g max el. span .
0 0=80 daN/mm?
H=19.0m . .
KonuunHe matepujana
JH=220m Materials amount
s om B T 09) | o] 10 ) | en 09
o280 H (m) | begotr@ [8e-mMat i 10 |15 [20 [1.0 |15 [20 |10 | 15 [20
=26.0Mm
19.0 [13688| 838 |225|118| 91 |79 | 46| 37 | 888 | 888 | 888
H=32.0m 22.0 |14565| 880 |525(118| 91 |79 46| 37 | 888 | 888 | 888
25.0 | 16042 954 (225|118 91|79 | 46 | 37 | 888 | 888 | 888
(H=360m 28.0 [ 16885| 988 |225(|118[ 91 [ 79| 46 | 37 | 883| 888 |888
H=40.0 32.0 | 19264| 1089 |225|118| 91| 79| 46| 37 | 888| 888 | 888
=400 m
36.0 | 20347| 1139(245|150|104 | 88|56 | 41 | 838 | 888 | 888
H=45.0 m 40.0 | 23011| 1239(245|150/104| 88| 56 | 41 [ 88g | 888 | 888
=45,
45.0 | 24756| 1295]245(150[104 | 88| 56 | 41 | 888| 888 [888
50.0 | 28919| 1435(245(150({104| 88|56 | 41 | 888| 888 | 888
fH:SQ,ﬁ)m
Tabena cnna cuine NpuTMCaK BETPa (4 \ /.
Table of forces forces (daN) wind preassure  (daN/m?)

NPOBOAHUK 3alITUTHO YXKe | 3awTutHo yxe | CTy6
cnyuJaj onTepeheHDa conductor earth wire AWG | earth wire OPGW | tower
loading case Vx| Vy|Vz|Zx Zy Lz| Zx Ly |Zz|[SHSY

A — | — |5206] — | — (694 — | — 151 — [ —
HopMmarsHo onTepeheme A1 - — [|7436] — | — 809 — — 2631 — |~
non o8 B1 1393 lso061222| — h6oal22 T hsieasd -
normal cases 1579 646 650 — 33
article 68.1 D803 638 682 | — 110
B — 940 — [579 401 -
3293 754 806 — 130
C 784 |5940| _ 160 _ 7 _ |10
906 189 579 202 401 730
npek.npos. | — |2216(5206| — | — [ — | — | = | — | —| —
BaHpegHo
ontepehetbe npek.yxe | — | — - — 17031694 — 61201514 — | —
.69.1
e HenpeknHyTo| — | — [5206 — | — [1694 — | — h516| — | —

e
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EJNTEKTPOUCTOK
NpPojeKTHU 61Mpo A.0.0.
B 3000, 3000 Tun cTy6a YIAOHO 3ATE3HWN  (230° 2x400kV
e Tower type AT.
o Bbpoj npojekTa
o0 Project number 4-0.DV.G. 2471
NPOBOAHUK >~ _ 2
nposoAl 2x(3x2 Al/C- 490/65 mm?)
T - . MaKC. Hanpe3ake NPOoBOAHMKA
6500 6500 max tension lt:))f conductore 8 daN/mm?*
g
n 3alUITUTHO YXKe A R
o earth wire 1Xx AWG 1261, Tmm / 1x OPGW134,3mm
MaKC. Harpe3ame 3allT. yXKeTa 2
+ T 0600 10500 max tension of earth wire 27.0/24.0daN/mm
npuTUcak BeTpa
E BeTap Wﬁ’]d preassure P (dGN/mZ) 75/90 1107130
~N] wind
CpeaHu pacnoH
| w?nd span P (m) 500 400
7300 7300
g x (daN/m?)
JOAaTHO OnT.
o rpaBuTal,. pacroH
additional load w%ight s%c?n (m) 700 700
0=7.0 daN/mm?
g MaKc. ef1. pacrnoH 0=7.5 daN/mm?
S max el. span .
~ 0=80 daN/mm?
KonuunHe matepujana
Materials amount
height  weight (K9) [ excavation (M) |&mohte (m?)  ranforcement K9)
H (m)| bemosra [ses-mMat 10115 [20 | 10| 15[ 20|10 |15 [20
15.0 | 10998 | 1460 |670|338|245| 240|126 | 94 (204328928 |6748
18.0 | 11618 | 1514 | 670|338(245| 240 (126 | 94 |20432/8928|6748
22.0 | 12768 | 1672 |670|338|245| 240 | 126| 94 |20432(8928 |6748
240 | 13163 | 1697 |670(338(245| 240 [ 126 94 |20432] 8928|6748
28.0 | 14339 1829|670 |338|245( 240 |126| 94 (20432(8928 6748
30.0 | 14818 | 1929|670(338(245| 240(126| 94 [20432|8928(6748
36.0 | 16307 | 2094|670 (338(245| 240 [126| 94 [20432|8928 [6748
H=40. ! \
— R R Rk 27 87 R R R 7 R R R R R, 40.0 17183 2241 (670 (338245 240 126 94 (20432| 8928 6748
Ta6ena cuna cune npuTncak BeTpa (daN/m?
Table of forces forces (daN) wind preassure aN/m’)

MPOBOAHMK 3aLUTUTHO yXe cTy6
cnyyaj ontepeherba conductor earthwire AWG | earth wire OPGW | tower
loading case Vx| Vy|Vz|Zx LylZz| Zx|Zy|Z2|SHSy

A 0 — — | 6141 — — 11692 — — | 1517 — | —

30° 4588 — |6141 1763 | — 1692|1669 | — [1517] — | —

A’] ol — - 8371 — — 2810 | — — 12633 — | —
HopmarsnHo ontepeherse 3094588 — |[8371]1763] — 128101669 | — |2633] —
78

ynaH 68.1 B,] 0 }‘6‘23 — | 6141 22 — 11692 2?8 — 15171331 —

° 1 — 2515 2432 28
normal cases 30 2%5 6141 [5579] — [1692 [Seag| — |1517 331 —
article 68.1 B 0° ggg — 13790 %”8 — | 579 gg% — | 401 ;8 _

o[ 59012 — 181 1795 | _ 10

30715405 3790 [1o30] — | 579 1919 o 401 [130 -

C Lol = | 98 [3790| — [as579 | — 601401 | — 3

30°|3059| £9F |3790 | 1176 1188 579 [1113 [ 401 | — H3

4nan 68.2 D 0° = 5909 [3790 | — [2270] 579 2149 401 | — [ =

article 68.2 30°[1530| 5707 | 3790 | 588 2193 | 579 | 557 | 2076] 401 —_

npekuH.npos] 0°] — [8864 6141 — | — | — | — [ — | — | —|—

BaHpen.cn. | broken cond.[3¢°]2295] 8561 | 6141 | — — | = — — | — —

unaH 69.1  [npeksaw.yxg 0°) — | — | — | — [3405|1692| — |3224[1517| — | —

- . brok. earth 30°| — - - 882 |3290 (1692 | 836 |3114|1517 _

ecial cased g

- Henpek.n.3y 0° — — 6141 | — — 1692 — | — |1517| — | —

article 69.1 ||\ Nbrok.c.ew 3072588 T = Te1a1 11763 |~ = 1602 1 1665 — 11517

-




ENMEKTPONUCTOK
npojeKkTHM 6upo A.0.0.

3000, 3000 Tun cty6a YIFAOHO 3ATE3HU 30%60° 2x400kV
— K> Tower type AT.
£ K] bpoj npojekTa
o X Project number 4-0.DV.G. 2472
© S: :h MPOBOAHMK 2xBx2 AI/C - 490/65mm?)
— . e . MaKC. Hanpe3ake NPOBOAHMKa
6300 4 316300 max tension Igfconductore A 8 daN/mm?
E i< 3aLUTUTHO YXKe 2 2
) < earth wire 1x AWG 126,Tmm~/ 1x OPGW 134,3mm
oo 4‘ 2k
T K< MaKc. Hanpe3are 3alT. yXKeTa
e‘s‘k'! g%mkh‘ : max tension of earth wire 27.0/24.0 daN/mm*
e ; npuTncak BeTpa >
S setap npv reatsurs Pa (daN/mr) | 75/90 110/130)
N~ wind Cpeftyu PacnoH (m) | 500 _ | 400
wind span
g x (daN/m?) | - - -
[AOMaTHO OnT.
I rpaBuTaLl. PacroH
additional load W%ight s%c?n (m) 700 — 700
0=7.0 daN/mm? - - -
MaKc. efl. pacroH 0=7.5 daN/mm? _ _
max el. span : —
0=80 daN/mm? _ _ _

£ KonuunHe matepujana
o Materials amount
o
BUCMHA  TeXMHa ncKon | 6eTo apmatypa
~ height  weight (K9) excavation (M) | concrete (M?) | reinforcement (9)

H (m) | Gaioena | ges¥att 10 |15 {20 | 10|15 20| 10 | 15 | 20

15.0 |12842| 1485 | 742| 418|290 | 266 | 153| 110 |26160[12632 | 8648

18.0 | 13692| 1546 | 742 | 418|290 | 266 153 | 110 |26160| 12632 8648

22.0 | 15024| 1691 742 | 418|290 | 266 | 153 | 110 |26160| 12632 | 8648

24.0 |15512| 1723 742 | 418 (290 | 266 | 153| 110 |26160| 12632 8648
28.0 [16962| 1858 742 418( 290 | 266| 153| 110 |26160| 12632| 8648

30.0 | 17541| 1944 | 742| 418|290 | 266 153 | 110 |26160| 12632| 8648

36.0 | 19387 | 2121| 742| 418|290 | 266| 153 110 |26160| 12632| 8648

40.0 |20457| 2259| 742| 418| 290 | 266| 153| 110 [ 26160 12632| 8648

= X - ¥
— .~,.7 TR R R R R RN R R R,

Tabena cuna cune nputncak BeTpa (-
Table of forces forces  (daN) wind preassure  (daN/m’)

MPOBOAHMUK 3aLUTUTHO Y>Ke | 3alITUTHO yXKe | cTy6
cnyyaj ontepeherba conductor earth wire AWG | earth wire OPGW | tower
loading case \/ x \/y Vz|Zx Zy Zz| Z« Zy|Zz S«Sy

A 30° 4588 — |6141 1763 | — 1692|1669 | — [1517| — | —
60°|8863| — |6141 |3405 | — 1692 3224 — |1517| — | —
A'] °lasgg | — | 83711763 | — |2810]| 1669 | — |2633| — | —
HopMasnHo ontepehere 98863 | — 8371|3405 | — |2810| 3224| — | 2633
6063 2337 | _ 2255 9
unaH 68.1 B1 2355 — 6141 2373 1692 |22+ — | 1517 |3
of10520 | _ 407 _ 3920 19 |
normal cases To887 6141 [75e7 1692 =5 — | 1517 |—==
article 68.1 5574 _ 1720 _ 1694 _ 75 _
B 13076033 3790 | 7878 379 g 401 g
ol 8314 — 2814 2731 75
6015773 =57 3790 Pon3 1:1 579 [8a7 1:1 401 155 -
5 401 | — -
C 30°| 3059 [—=5 3790 | 1176 [ 579 | 1113 |5 5
60° 1148 272 291 _ |z

5909 | =355 3790 [ 2270 [—555 579 | 2150 [~ 401 oo
UnaH 68.2 D 30°[1530 | 5707 [ 3790 | 588 |2193] 579 | 557 | 2076 ] 401 | —
article 68.2 60°[2955 | 5117] 3790 | 1135]1966 | 579 | 1075 [ 1861 | 401

npeKknH.NpoB)30°2295 [ 8561|6141 | — | — [ — | — | — | — | —|—
BaHpen.cn. |broken cond.|60°|4433 | 7676 | 6141 — | — | — | — | — | —
unaH 69.1 npek.3aw.ykd °| — — — | 882]3290[1692 | g36[3114]|1517| — | —
p y
ial brok. earth 60°| — | — — | 17032949 | 1692 | 1613 | 2792 1517
;Et?cc|'§6§a15es Henpek.n.3)30°(4588 | — | 6141|1763 — |1692]|1669 | — | 1517 — | —
) unbrok.c.ew.le0’l8863 | — | 614113405 — [169213224] — [1517




ENNEKTPOUCTOK
NpojekTHN 61po A.0.0.

15.40 TM” CTy6a IAVA]
1 7.70 ) 7.70 1 Tower type HOCERU Y* 400kv
1 1
T Broj projekta 4-0.DV.G.2510
Project number
E condactar AI/C 3x2x490/65 mm?2
MaKC. Hanpes3ake NPoBOAHNKaA 2
I \ max tension%f conductoes 8.0 daN/mm
L 420 X7 9.20 N0, 420 2grut-P|1TvVIvi1t:§o yXxe OPGW 134,3mm i AWG 126.1 mm 5
MaKC. Hanpes3are 3allT. yKeTa 2
max tension%fearth wire y 24.0/27.0 daN/mm
npuTtncak BeTpa 5
BeTap wiad preassure P (daN/n) 75
wind
cpefHbun pacrnoH
w’iondp;pan P (m) 550
9x (daN/m?) 16
[onaTtHo onT.
additional load rpaBuTal. pacnoH
weight span (m) 900
O0=80 daN/mm’
MaKC. /1. pacroH
max el. span 0=9.0 daN/mm?
=100 daN/mm?
N KonuunHe matepunjana
N
° 3122_;5_03 Materials amount
E 240m height weight (ko) &xaVation(m)| SSiefere (m?) | ZomeTree (ko)
J2zom H m) |Basic |conmat| 10 | 21510 [215] 10 215
19 7530 378 167 94 55 32 |2728|1764
22.5 8472 | 455 —l— —l— —l= | == | == | ==
31311& 24 8752 478 —l— —I— == | == | == | ==
27 9645 530 —l— —I— =M= | == == | ==
@ 30 10276 | 565 —lI— —l— —l= | == |=1= | ==
33 11197 648 —I— —I— —M= | == == | ==
36.0m 36 11853 655 —ll— —l— —l= | == |=1= | ==
: 40 13242 732 184 107 60 36 [3012(1892
44 14189 782 —l— —I— —l— —l= | == —-
48 15974 843 —l— —l— == == | == | ==

Tabena cuna ”&%%%Q?OV:K 3aLUTUTHO yXe 3aWTNTHO yKe | cTy6
Table of forces earthwire OPGW | earth wire AWg tower
yaaontebenera |y | vy | vz |zx | zy| z2|Zx|zy | zz]sx]sy

A - - |6583| - - |1949| - - 2178 - | -
HOpManHo Al - - 9486 - - 3383 - - 13612 - -
onTtepehere a1 s 0 5
unaH 68.1 1
B1 1474 - 6583 619 - 1949 [715 - 12178 23 -
normal cases
i 2600 640 - 599 | 75
article 68.1 B 3105 - 3680 (768 515 718 744 90
707 ~ 160 _ 150 . 75
C - 833 3680 SN 515 80 744 90
NPEKNH. NpoB.. * ~ _ B _
broken cond. - 270471 6583 - - -
BaHpen. CIl.
unaH 77.1 lr:sizzmme _ - _ - 12901 1949 - |306542178| - )
special_cases HeMDeRAYTO
article 771 unb:)ok.c,,zw. - - 6583 - - 1949 - - 2178| - -
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ENEKTPONCTOK
NpojekTHK 61po A.0.0.

3 16.00 . Tun cTy6a
ki + O_ o 1 "
N b YT Cr— Tower type YFTAOHO 3ATE3HW 0215 “Y* 400kV
quj projekta 4-0.DV.G. 2511
3 Project number
~ «
APOBOAHNK Al/C 3 x 2 x 490/65 mm?
MaKC. Harnpe3atbe NPOBOAHMKA 2
max tension of conductors 8.0 daN/mm
, 420 N7 9.20 1, a2 3aLUTUTHO YrKe
1 1050 ;1050 |y~ ] earth wire y OPGW 134,3mm’i AWG 126.1 mm’
MaKcC. Hafnpes3akbe 3allT. y»KeTa 2
max tension of earth wire 24.0/27.0 daN/mm
npuTrCak BeTpa > 75
BeTap wind preassure (daN/m)
wind
cpenrby pacnoH
wind span (m) 380
gx (daN/m?) 1.6
Jl0AaTHO ONT.
additional load rpaBuTau. pacnoH
15.0m weight span (m) 550
3 TR O=80 daN/mm’
N 4&" MaKc. en. pacroH 00 daN/mm?
RANVANVANM max el Span O_— 90 a mm
o
S 4%" 0=10.0 daN/mm?
< PANVANVANM
S3.0m KonnunHe matepnjana
TJWT Materials amount
BUCUHA TeXMHa nckon 6eToH apmatypa (i,
26.0m height weight (kg) | excavation (M) concrete (m?) reinforcement( 9
EAVAAN OCHOBHa | Be€3. MaT.
H(m) basic con. mat. 1.0 2 1.0 2 1.0 2
29.0m 15 11047 592 624 221 228 87 (191245224
ENASAN 17.5 | 12534 640 —I- —I— —N= | == | == | ==
32.0m 20 12505 669 —I— —l— —l— —I— —l— | —I—
4@/,\/,\/,\/ 23 13960 756 —lI— —l= | == | == | —i=_] —j=
26 14514 784 —l— —I— —I— —l— —l— | —I—
29 15900 844 —lI— —N— | == | == | —i= | ==
32 16923 905 —ll— —l— —l— —lI— == | ==
36 18920 966 —l— —Il— —l— —l— == | —lI—
40 20361 1053 —l— —I— —l— —l— —l— | —I—
Tabena cuna
Table of forces
NPOBOAHUK 3alUTUTHO yXxKe 3aWUTUTHO y>Ke CTy6
cnydaj ontepehetba conductor earth wire OPGW earth wi'® AwG  tower
loading case Vx| Vy|Vz |Zx|Zy|Zz|Zx |Zy |Zz [sx|Sy
ool - | - |s128]| - - | 1192 - | - 1329 - | -
A 15°| 2314 - 5128 | 842 - 1192] 889 — |1329] - | -
0°| - - |6930 | - - | 2069 - | - [2204] - | -
HOpMaJiHn A1| 15°[ 2314 - 6930 | 842 — 2069 | 889 | — |2204 -
cnyyvajesu 036 357 T
unaH 68.1 0° el - | 614 [ass - 1692 i;‘s‘ - 1517|535 -
B1
3433 1249 1292 19
° - - 1692 - -
rg:srg;al 15 3634 6141 1346 1384 1517] >3
? 1965 442 414 75
article 68.1 5 0°l5374] - 3255 ["23 _ 315 256 - |455 55
o| 3507 1004 _ 1006 75
- 315 ~ | 455 }-£2
15 3856 - 3255 17092 ] .
° 1y 5.0 O BI04 | _ L42]
c o - 5324 3255 | - =933 315 | - [7241455| - [56
o 437 104 75
15°| 1543 [5557] 3255 | 562 |13 315 | 593 |93{455| - [4>
unaH D 0°| - |5909| 3255 2149 | 315 | - |2270|455| - | -
article 68.2 15°| 772 | 5858| 3255 | 2812131 | 315 | 297 [2251| 455 - | -
Vanredno npekur.npos.| 0°[ - [8864] 5128 | - - - - - il Bl
opterecenje broken cond. | 15°| 1158| 8787| 5128 | - - - - - - |- =
¢l.69.1 npek3awyxe | 0°| - - - 3224 | 1192 3405)1329| — | —
brok. earth 15°0 - | - | - | 422 3197] 1192 446 [3377)1329[ - | -
0° - - | 5128 - — | 1192 - - [1329] - | -
unbrok.c..e.w. -
1572314 - 5128 | 842 - 1192 889 - 329 — | T

-
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ENEKTPONCTOK
NpojeKkTHY 61Po A.0.0.

Tun cTy6a y3. o
f 14.00 + Tower type AT, 30-60 Y* 400kv
7.00 7.00 + S
5 Broj projekta
F T ) o) 4-0.DV.G. 2512
Project number
g NPOBOAHWK = 2
= conductor Al/C3x2x490/65 mm
MaKC. Halnpe3akhe NpoBoOAHNMKaA 8.0 daN/mmz
max tension of conductors :
- 2. 2
T eO YKE OPGW 124,7mm'i AWG 158.9 mm
, 1050 i 1050 L
T ’ i MaKC. Hanpe3ame 3allT. y>KeTa 2
K 7 max tension of earth wire 37.0 daN/ mm
npuTncak BeTpa > 90
BeTap wind preassure (daN/n)
wind
cpenitby pacnoH
wind span (m) 800
X
d (daN/m?) 1.6
JI0[aTHO OMT.
additional load rpasuTay. pacroH (m) 800
weight span
0=80 daN/mny
g J220m MaKC. e, pacroH o0 daN/mm?
© max el. span 0=9.0 daN/mm
- 0=10.0 daN/mm’
S
b 29,00 KonununHe matepujana
Materials amount
BUCMHA TEeXNHA nckon 6eToH apmatypa (i
height weight (kg) excavation (M) concrete (M°) reinforcement( 9
OCHOBHa | Be3. MaT.
36.00m H m) basic con. mat. 1.0 215 1.0 215] 10 |215
22.2 | 22258 1322 635 313 229 118 |19124 | 6680
29 26001 1508 —I— —I— —=I— == | == | =n-
36 |30868 1703 —I— —l— —I— =M= | == | ==
44 | 37839 1953 —l— —l— —I— == | == | =1
44.00m 54 46013 2224 —l— —lI— —l— —l— —lI= | =I-
ﬁ m&
+ ZZ8 0N ZZ650N
Ta6ena cuna 1 CUMETPUYHO ONTEPEREH Tabena cna2  yecyMETPMYHO ONTEPEREH
Table of forces Table of forces
CTy6 3alUTUTHO yXKe 3alUTUTHO yXe pI’OVOdnik NPOBOAHUK 3alUTUTHO yXKe 3aLUTUTHO Yy>Ke CTy6
tower |[earth wire AwG | earth wire OPGW conductor cnydaj ontepeherba conductor earth wire OPGW [earth wire AwG | tower
sy| sx|zz|zy| zx| zz| zy| zx | vz| vy | vx loading case vx|vyl|lvz |zx|zy|zz|zx|zy [z2]sx|sy
- - |2512] - |3044 | 2374 | - |2389| 6950 | - |4s88 | 30° A 30°|3728 |3211 | 6950 [ 1905 | 1807 | 2374 | 2427|2303 |2512| - | -
- - |2512| - |5880 |2374 - 4614 | 6950 | - | 8863 [ 6Q° HOpManHM A 60°| 7201 | 2879 | 6950 | 3679 | 1620 | 2374 | 4688 |2065 [2512[ - | -
- - [3991| - [2962 | 3851 | - [2324 9600 - |as88| 30° Al cnyyajesu 30° (3728 [3211 [ 9600 | 1905 | 1807 | 3851 [ 2427 |2303 3991 - | -
3991 - |5880 | 3851 - | 4614 9600 | - | 8863 [ 60° wnar 68.1 AT 60°[7201 | 2870 | 9600 | 3679 1620 | 3851 [ 4688 | 20653991 33 | -
— 23 _ 4176 _ | 3495 - 7240 ° o| 6320 | 3435 2969 | 1965 3513 | 2474 23
%% 2512 %% 2374 39719? 6950 171873;)3 30o 81l normal - 30a 1%%%_2 7 6950 35;‘5 %%% 2374 |-5253 %gsg 2512] 29% -
- | 38 [2512] - |760a | 2374 | - |2303]|6950 | - [yasiif 00 cases 600888 {5165 | 6950 [soas 1608 | 2374 [B3ua 390012512110 | -
— | 90 — | 3203 — | 2673 — [.7786 g article 68.1 s[7212 2350 2792 90]
170 [1233 3293 | 1096 2673 | 4280 £7881 30 8 5 30°[ 47| 2141 | 4280 [5250-] 1205 | 1096 [ 2244535 [1233] - |32
B 90 — [ 5004 — | 4156 _ [10636 o °[ 9528 35331 1080 | 1096 [4299 .90
139 [1233 230c | 1096 4396 | 4280 iTeiz| 60 60" |5557] 1919 | 4280 522 Ais 11377 [1233) - 16
991 - [1233] 399 | 2030 [ 1096 | 389 1593 | a2e0 | 150 | 3050 30° c c 30° | 2486 2222 4280 [ 1270 |12 1096 | 1618 {11233 - | -
199 | - [1233| 30g | 3920 | 1096 | &0 [3076 | 4280 | S5 | 5009 | 60° 60° | 4s01 | -1235-| 4200 | 2453 |18 o096 | 3126 |35 H33) - | -
- | - [1233 37861015 | 1096 |2072 | 797 | 4280 | 5707 | 1530 | 30°| ()| upam 30°7| 1530 | 5707 | 4280 | 797 | 2972 | 1096 | 1015 3786[1233| - | -
1233 |3395[ 1960 | 1096 | 2664 | 1538 4280 | 5117 | 2055 | 60° article 68.2 D 60° | 2955 | 5117 | 4280 | 1538 [ 2664 | 1096 | 1960 |3395[1233| - | -
- - - - - - - - | 6950 [ 8561 | 2295| 30° MPEKVH, MPOB. | npekun, npos. | 30°| 2295 [ 8561 ] 6950 [ - - - -~ - l-1-1-
- -1 - - - - | 6950 | 7676 | 4433 | 60° |Proken cond. HGZHJ broken cond. | 60°( 4433 | 7676 | 6950 | — - - - -1-1-1-
- - | 2512|5679 1523 | 2374 | 4458 | 1196 | - - - | 30° npek3awLyxe [ | npek.3alyxe 30°] - - — 1196 | 4458 | 2374 [ 1523 5679 [2512| - | —
- |~ [2512]5093 2040 | 2374 | 3996 | 2307 | - - T [ 607 |prok-earth  |3Pricie | brok. earth 60°| - | - - |2307 | 3996 | 2374 | 2940|5093 |2512| - | -
- | - osi2| - [3044 | o374 | - [2389 6050 | - | 4588] 30° ) 69 ok 30°| 3728 | 3211 | 6950 [ 1905 | 1807 | 2374 | 242723032512 — [ —
- - [2s12| - |sss0| 2374 - [4614 [ 6950 | - | 8s63| 60° unbrok.c.ew. HRIOCE 07| 7201 | 2879 | 6950 [3679 [ 1620 | 2374 | 4688|2065 [2512] — | -
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f ENEKTPONCTOK
NpojekTHN 6UPo A.0.0.

Tun cTy6a
17 "
Tower type HOCERM JAUM Y“ 400kV
Broj projekta
, 1400 1» ) proJ 4-0.DV.G. 2630
; 7.00 7.00 } Project number
. NpoBOAHUK x 2
npoBoAt AI/C 3 x 2 X 490/65 mm
MaKC. Hafnpe3ate NpoBOoAHKKa 2
8 max tension of conductors 8.0 daN/mm
o]
3aLUTUTHO YXe 2. 2
oarth wire OPGW 124,7mm’i AWG 158.9 mm
+ MaKC. Hafnpe3akbe 3allT. yXKeTa 2
max tension of earth wire 37.0 daN/ mm
1050 4 1050 NPUTICAK BETPA (44N /ny) 90
K 7 BeTap wind preassure
wind
cpefmu pacnoH
wind span (m) 800
X
J (daN/m?) 16
JOOaTHO ONT.
additional load rpasuTal. pacrnoH
P kP (m) 800
ght span
0=80 daN/mny
MakKCcC. eJ1. paCcnoH )
max el. span 0=9.0 daN/mm
o
< J220m 0=10.0 daN/mm?’
© KonuuunHe maTtepujana
Materials amount
o BUCUHA TEXNHA nckon 6eToH apmatypa (i
2 height weight (kg) excavation (m?) concrete (M°) reinforcement( 9
le}
29.00m
OCHOBHa | Be3. MaT.
H (m) basic con. mat. 1.0 215 1.0 215|110 | 215
22.2 | 22258 1322 625 309 229 118 19124 | 6680
29 26001 1508 —ll— —I— —l— == | == | =n-
w60 36 |[30868 | 15203 —l— —l— —N= | == | == | —-1-
- 44 |37839 1953 —l— —l— —= | == | == | ==
54 46013 2224 —I— —l— —l— —l— | == | ==
. NpoBOAHUK 3aLUTUTHO YXKe 3alUTUTHO yXe cTy6
cny4aj ontepehetba conductor earth wire OpGw earth wire Awg tower
loading case Vx| Vy|Vz|Zx|Zy|Zz|Zx|Zy|Zx|S x|Sy
44.0(_)5 A - - 5995 - - 2374 - - 2512 - -
; . A1l - - | 8630 - - | 3851 - - 13991 - | -
HOpMaJIHW ClyyajeBn 2194 | 897 904 3]
g uynaH 68.1 B1[3zz8 5995 1838 - | 2374 705 - 2512 T}_g_
4567 | - 1174
@ | aideser B 5546 341019320 1096|7335 | — |13 110 -
= ’ _ 1262 _ 270 - [ 294 - |20
P C Teo5 | 3410 ££5-| 109 S5 | 1233 )
@ n
PeKnH.NPOoB. - B _ B B
— 4.0 S BaHpeAno broken cond. 2704 | 5995 3 3 - 3
7NN 7NN ontepehemre
9.1 HpEK3ALLYKE - - - 2374| - |5202 | 2512 - | -
un.69. brok. earth 4153
Unbrokeew. | - - |so9s | - | - |2374| - - |as2| - -
Tabena cuna 2 CUMETPUYHO ONTEPEREH Tabena cuna3  yecyMETPUYHO ONTEPEREH
Table of forces Table of forces
CTy6 3alUTUTHO YyXKe 3alUTUTHO yXe provodnik ) NPOBOAHUK 3alUTUTHO yXKe 3aLUTUTHO Yy»Ke CTy6
tower |[earth wire AwG | earth wire OPGW conductor cnydaj ontepeherba conductor earth wire OPGW [earth wire AwG | tower
syl sx|zz|zy| zx| zz| zy| zx | vz| vy | vx loading case vx|vyl|vz |zx|zy|zz|zx|zy [z2]sx sy
- - |2512] - |3044 | 2374 | - |2389| 6950 | - 4588 30° A 20°|3728 |3211 | 6950 | 1905 | 1807 | 2374 | 2427|2303 [2512] - | -
- - |2512| - |5880 |2374 - 4614 | 6950 | - | 8863 [ 6Q° HOpManHM A 60°| 7201 | 2879 | 6950 | 3679 | 1620 | 2374 | 4688 |2065 [2512[ - | -
- - 13991 - [2962 | 3851 - | 2324 9600 | - | asss| 30° Al cnyyajesu 30° (3728 [3211 [ 9600 | 1905 | 1807 | 3851 [ 2427 |2303 3991 - | -
3991| - |5880 | 3851 - | 4614| 9600 [ - | 8863 | 60° “naH 68.1 Al 60°[7201 | 2879 | 9600 | 3679 1620 | 3851 [ 4688 | 20653991 33 | -
— 23 _ 4176 _ | 3495 - 7240 ° o| 6320 | 3435 2969 | 1965 3513|2474 23
T o T Tt e Tiier] ¥ oo o1 ot R oo Tt o i o e S
- | 28 |2512| - |76%a [ 2374 | - | 2303|6950 | - [qosyy) 60 cases 6010688 {5165 6950 5o 1698 | 2374 [B3ua 330012512110 | -
— | 90 — [ 3203 — | 2673 — [.7786 g article 68.1 o[ 7212 2350 2792 90,
110 | 1233 3262 | 1096 3873 | 4280 iee] 30°| 5 30°[ 47| 2141 | 4280 [5250-] 1205 | 1096 [ 2214535 [1233] - |32
B 90 — [ 5004 — | 4156 _ 10636 o °[ 9528 35331 1080 | 1096 [4299 .90
139 [1233 230c | 1096 4396 | 4280 eis| 60 60" |55557] 1919 | 4280 [5=2 ats 11377 1233) - 15
1?8 - [1233 g% 2030 | 1096 §§§’ 1593 | 4280 | 1354 | 3059 30° c c 30 | 2486 gg(s)g 4280 | 1270 11;?; 1096 | 1618 :ggg 1233 - | -
540 4443 1620 1964
59| - 1233|387 | 3920 | 1096 | 260 | 3076 [ 4280 | 2324 | 5000 | 60 60 | 4801 [oz=-| 4280 | 2453 |20 1096 | 3126 [SEria33) | -
- | - [1233 3786|1015 | 1096 |2072 | 797 | 4280 | 5707 | 1530 | 30°| | upam 30°7| 1530 [ 5707 4280 | 797 | 2972 | 1096 | 1015 3786(1233| - | -
1233 |3395[ 1960 | 1096 | 2664 | 1538 4280 | 5117 | 2055 | 60° article 68.2 D 60° | 2955 | 5117 | 4280 | 1538 | 2664 | 1096 | 1960 |3395[1233| - | -
- - - - - - - - | 6950 | 8561 | 2295| 30° MPeKVH.MPOB.| | NpekyH, NPOE. 30°[ 2205 | 8561 6950 | — - - i B i Ml B
— = [ = [ = [ = | - [e950 | 7676 | 4433 | 60° |Proken cond. |" " | broken cond. | 60°[4433 [ 7676] 6050 | - | - | - [ - | - |-[-1]-
_ - | 2512 5679|1523 | 2374 | 4458 | 1196 | - - - | 30° |npeksaw.yxe spec, | MPEK3AWYxKE 30° - - - |1196 | 4458 | 2374 | 1523|5679 |2512[ — | —
— |~ 25125093 | 2040 | 2374 | 3996 | 2307 | - Z — | 0° |Prok-earth e | brok. earth 60°| - | - 2307|3996 | 2374 | 2940]5093 [2512] — | -
- | - losia| - [3044 | 2374 | - |2389]e0s0 | - | 4588] 30° 691 30°| 3728 | 3211 | 6950 [1905 | 1807 | 2374 | 242723032512 — [ —
—{unbrok.c.ew. unbrok.c..e.w. S
- - 125121 - | 5880 | 2374 -~ 4614 | 6950 - 8863 | 60 60°| 7201 | 2879 | 6950 | 3679 | 1620 | 2374 | 4688|2065 |2512 — | —
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