EL-TEST n/ct "Nayta"110/20kV

OPY 110kV

BXOAHUW OAHHW / ADDITIONAL INFORMATION

HopmamueHu HamoeapeaHusi om esmbp//Wind load

CobrnacHo Hapeaba Ne3 3a OCHOBHM MONOXEHWS 3@ MPOEKTMPaHe Ha KOHCTPYKUMNTE Ha CTpoexuTe

1 3a Bb3aencTeuaTa Bbpxy Tsx ot 2004r, pasgen VI, un. 94

Acc. to Regulation No3 for Basic conditions for building constructions design and interferences, published 2004,
section VI, article. 94

HopmaTrBHOTO HaTOBapBaHe OT BATbP NPW CKOPOCT Ha BATbpa:

Wind load corresponding to wind velocity: V= 35~m
s
v’ 1000-kg kN
= ——— Wiy = 0.77-—
1600 |, m

OnpedensiHe Ha ceusmMuYyHama cuna / Earthquake load

CovrnacHo "Hapepn6a NePO-02-20-2 3a npoekTMpaHe Ha Crpafym U CbOPBbXEHMUS B 3€METPbCHU panoHun" ot 2012
Acc.to " Regulation NeP[1-02-20-2 for building design in seismic areas", published 2012
nsuncnurtenHara cenammnyHa cuna e/ the calculated earthquake load is: Eik = Eik = C.R.K¢.Bimix-Qc=ah.Q=av.Qy,

kbaeTto/ where:

Go=15 KOe(MLMEHT Ha 3HAYMMOCT Ha CrpaguTe U CbOPBXEHNSATA 3a ENEKTPO U TEPMUYHM LEHTpanu ot
o6LoHaUnoHanHo 3HadyeHue ¢ MmowHocT Hag 100MW;

coefficient for building and equipment priority of electrical and thermal power plants, rated over 100MW

NRW:: 0.33 koedUUMEHT Ha pearmpaHe Ha KOHCTPYKUUATA;
KC :=0.27 censmmyeH koeduumneHT/ seismic coefficient
Bi ;=25  OWUHaAMMYeH koeUUNEHT 3a TpeTa rpyna noysu;

nlk =1 KOGCpVILl,I/IeHT 3a pasnpeperneHne Ha N34YncrnMTenHoOTo CeN3MNMYHO HaToBapBaHe;

ah = C-R-K¢-Bj ik av = ah ah = 0.33 av=10.33

Mopayn Ha enacTnyHocT Ha npodwmnHa ctomaHa BCT3// Elastic modulus steel BCT3 Egyz := 210000-MPa

Mopyn Ha enacTuyHocT Ha 6eToH knac B20/ Elastic modulus concrete class B20 Ey, == 27500-MPa
Mopyn Ha enacTuyHocT Ha ctomaHa A lll/ Elastic modulus stell Alll Eg := 200000-MPa

KOE®ULIMEHTU 3A HATOBAPBAHE/ PARTIAL SAFETY FACTORS

M =110 koedMUMEHT 3a HaToBapBaHe 3a cToMaHa/
partial safety factor for steel
~C:=1.20 koedMUMEHT 3a HaToBapBeaHe 3a 6eToH/

partial safety factor for concretel
MakcumanHu HanpexeHus/ Maximum stresses:

$235 JRG2 (DIN 18800): N fyo4

C380/230 (BCt3cn5) (BAC2592-71)  Tv24 = 240— fstaza = — 1 fStagg = 218.18—
mm v mm
$355 JRG3 ( DIN 18800): N o e o a
C500/360 (10r2Cce®) (60C4880-74) Y36 -~ ’ 2 Sta36 -~ M Sta36 — el .
mm v mm
MakcumanHu HanpexeHus Ha cmayvksBaHe/ Maximum stresses:
fyaa( €12
( DIN 18800): AM L dpp mm?
C380/230
(BCT3cn5) fyoa( e
(5nc2592_71) M16 816 = 35mm le = 18mm fb3.2416 =—J]11—-0.3 fb3.2416 = 401.21- >
W™ dig mm*
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EL-TEST

n/ct "Nayta"110/20kV

OPY 110kV
V20 _ _  Tyaaf  ®0
R 20 mm*
V24 _ _  Tyaaf  eo4 N
R 24 mm*
fyss[ 12 N
S$355 JRG3 M12 f =—11—-0.3 f = 544.68-
ba3612 M d ba3612 2
(DIN 18800): N 12 mm*
C500/360 fY36 e16
(10r2ce) f ———11—-03 f = 601.82-
(5nc4880-74) M16 ba3616 = " | apg ba3616 2
f : —fY36 1.1 20 0.3 f 556.36 N
M20 ba3620 -~ G ba3620 = hie
M dog mm?
f : —fY36 1.1 24 0.3 f 568.48
M24 ba3624 -~ G ba3624 = e
3a HV rankun 10.9 c 0.5 Fv HayanHo ycunue/ For HV-screws 10.9 with 0,5 Fv initial stressing:
fyoa[ 12
S235JRG2:( DIN 18800): M12 f =135——| 11— -0.3| f = 490.21-
ba24Fv d ba24Fv 20
C380/230 (BC13cn5) (6AC2592-71 ™ 12 mm*
S355JRG3 (DIN 18800): M12 ‘ 13 fY36 €12 03l ¢ _ 7353
C500/360 (10r2C®) (5[1C4880-74) baseFv = 1: 5_’YM 1'1d—12 ~03) Thazery = 73531—
mm
MakcumanHo ycunue Ha cpsasBaHe/ Maximum shearing stress: MaKcMMarnHa sikoCcT Ha ckbcBaHe/ fK
tensile breaking stress:
_ _ N  Tkap a6
mm Al mm*
_ _ N ~ Tks.6"a5.6
mm Al mm*
_ _ N ~ Tkegass
mm Al mm*
0.55 f 1000 N f k1092109 f 500.00
[ =0. = _— =_— = .00-
al0.9 K10.9 mm2 al0.9 AM al0.9 mmz'o
Makcumanhu ycunusi Ha onbH/ Maximum tensile stress:
. N R ZY: N
mm Rl mm*
. N - Tyse
mm Rl mm*
_ N ~Tyasg N
mm Rl mm*
f =900 N f =0.9 leO'g f = 736.36 N
Y10.9 -~ mm2 tal0.9 =~ M tal0.9 — : mm2'
OpasmepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHosn VEOT ctp 2 oT 36
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EL-TEST n/ct "Nayta"110/20kV
OPY 110kV

ONPEAENAHE HAYCUINIMATAHATOPEH Pbb ®YHOAMEHT.
CXEMA HA HATOBAPBAHUATA

CACULATION OF UPPER EDGE FOUNDATION STRESS .
LOAD DIAGRAM

FAZI(2) FAZI FAZ2
FEQZ1(2) FEQZ1 FEQZ2

FoXi éQ
FDX
FLXI(2) Fsy1 FSY2

FoY1 FDY2
FLY1 FLY2
. | FEQX1(2) FEQY1 FEQY2
S S B
% FIXI(2) 5 Fim FWY2 o
% < FMz o
FMY
] | |
- _ ’ . -
A ) — —=
OumeHcun / Dimensions
AIA:: 2250mm h:=150mm  a; :=1200mm by := 1200mm ag:=1125mm b, := 1125mm pq :=900mm
n:=I-h n=2100.00-mm ¢ := 1200mm d; := 2395mm Cy:=1125mm  d, := 2250mm Py = 900mm

AnameTbp Ha CbOopbXeHneTo/ equipment diameter: dicq = 500mm dy5 := 550-mm
ToBapm ot cbopbxe Hueto/ Equipment loads:
OCHOBHWU/ NORMAL.:

CobcTBEHO TEemo Ha CbopbXeHneTo/ ‘ K . K
Dead load of equipment: Fazin =40kN  Fazic:=12Faz1n  Fazic=480kN

Batbp Bbpxy cbopbxeHue/ Windload on equipment:
k., -koedULMEHT 3a OTUMTaHe Ha BATbPA Mo BUCOYMHE/ no Tabn.9 Ha Hapepn6a 3/ k, :=0.75 Ve = 14

no cxema 12a tabn.8.2 Ha Hapen6a 3 ‘ 5 6 mo.so.kgo.so
acc.to diagram 12a,tab.8.2 of Re1= 0'88‘dk1'\/ \/\/m‘kz"Yf\N‘10 Rep = 1.25x10 s
Regulation No3 d
no cxema 13 (1 1) Tabn.8.2 Ha Hapepnba 3 3a/ ‘ 1
acc.to Regulation No3,tab.8.2 e~ Uy Ne = 479
k:=0.60
A:=0.001 -3acCTOMaHeHu KOHCTpYyKunmn/ A _31
. ; — =200x10 "—
for steel constructions: dkl m

Cy - aepoanHammyeH koeduumneHT/ CXool :=0.95 no cxema 14 tabn.8.2 Ha Hapenba 3/ Cwl = k- CXool Cwl = 0.57

streamline coefficient acc.to Regulation
No3,diagram14,tab.8.2

HOpMaTuBHa CTOWMHOCT Ha cTaTu4yHaTa KOMMOHEHTa Ha HaToBapBaHe OT BHT'bp/ Wnl = Wm.kz. CVVl Wnl =0.33—
2

static winload: m
Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT ctp 3 o1 36
KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmaTtopm

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123



EL-TEST n/ct "Nayta"110/20kV
OPY 110kV
Fiwxin = k1 Wn12by Fyyxan = 039kN - Fyyxae = Fwxan Yw Fwxic = 0-55-kN
Fwyin = Ak Wn12¢y Fyyygn = 039kN - Fyyyie = Fwyin Yaw Fwy1c = 0-55kN
0.50 , 0.50
no cxema 12a tabn.8.2 Ha Hapenba 3 5 g M~ -kg
acc.to diagram 12a,tab.8.2 of Re2 = 0'88'dk2'\/ Wm'kz'wfw'10 Re2 =137x10 S
Regulation No3 d
no cxema 13 (1 1) Tabn.8.2 Ha Hapepnba 3 3a/ ) 2
acc.to Regulation No3,tab.8.2 >‘e2 = d >‘e2 =4.09
k2
k, := 0.60
) - 32 CTOMaHEHW KOHCTPYKL MK/ A _31
A= 0001 ¢ steel constructions: d_k2 =1.82x10 m

Cy - aepoanHammyeH koeduumneHT/ CxooZ := 0.97 no cxema 14 tabn.8.2 Ha Hapepba 3/ Cw2 = k- cxooZ Cw2 = 0.58

streamline coefficient acc.to Regulation
No3,diagram14,tab.8.2

HOpMaTMBHa CTOMHOCT Ha CTaTUYHaTa KOMMOHEHTa Ha HaToBapBaHe OT BFIT'bp/

static winload:

Fwxan = k1 Wno-2bg - Fyyxon = 040-kN Fyysoe = FyyxonYaw
Fwy2n = dk1Wnp-2¢1  Fyyyan = 040-kN - Fyyyoe = Fyyyanaw

OnbBaTtenHa cuna Ha NPOBOAHMK: FSXln = 0.00-kN
Static conductor tension
BsaTbp BbpXy NpoBOAHUK/ FiLx1n = 0.10-kN
Windload on conductor:

MoHTaxeH ToBap/ Errection load: FMxn = 1.00-kN
FMYn = lOOkN
FMZn = lOOkN

OCOBEHW/EXCEPTIONAL

Fsxic = 1-3Fsxi1n
Fsyic = 13Fsy1n
Fsxac = 1-3Fsxon
Fsyac = 1-3Fsyon

FLx1c = YwFLxan
FLyic = wFLy1n
FLx2c = Yw FLx2n
FLy2c = YwFLy2n

FMXC = l3FMXn

FMYC = l3FMYn
Fmze = 13Fmzn

kN
Who = Wik o Wip = 0'33'_2
m

Fox1c = 0.00-kN
Fgy1c = 0-20-kN
Fgxoc = 0.00-kN
Fgyzc = 0.20-kN

Flx1c = 0-14-kN
FlLy1c = 0.00-kN
Flxoc = 0-14-kN
Flyac = 0.00-kN

Kbco cbeanHeHune/ Short-circuit forces: Foxin = 1.20-kN Foxon = 1.20-kN Foy1in = 0.00-kN Foyon = 0.00-kN

Cunu oT npeBkntoyBaHe/
Switching forces:

Cenamnynn cunum/ FEQXln =ah-Faz1,

Earthquake load:

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS © doyHAameHT F6

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

FeQyin = aFazin
FEQzin = aFaz1n

Feoxan = aFazon
Feqvan = aFazon
FEQzon = av-Fazon

Tokosu IOSK 123 n HanpexeHosn VEOT

123 TpaHchopmaTtopu

FCZmaXln = 000kN FCZmaXZn = 000kN
Fczminin = 0.00-kN Fozmingn = 0.00-kN

FeQx1n = 134-kN
FEQy1n = 134-kN
FeQzin = 134-kN
FeQxan = L15-kN
FEQy2n = L15-kN
Fegzan = L15-kN

ctp 4 o1 36



EL-TEST

OnopHa koHcTpykums/ Supporting structures KonoHa/ Column

CobcteeHo Temo/Dead load:

Gucze = 1-1yezn

BATbp BbpXy ONOpHa KOHCTPYKLUMS: = 220-mm

bCX := 300-mm bCy

kN
Qo = Do L4 Wi ey = 0.32-? Gowy = Doy 14 Wi Aoy

Fucwxn = %ewx™  Fucwxn = 0-68-kN  Fycwxe = 14-Fycwxn

Fucwyn = %wy  Fucwyn = 050-kN  Fyewye = L4-Fycwyn

CensMmyHm cunu/ FuceQxn = ah-Fyczn FuceQxn = 0.77-kN

Earthquake load: FUCEQYn =ah-Fyczp FUCEQYn = 0.77-kN

Fuceqzn = &-Fyczn Fuceqzn = 0-77°kN

Fuczn = Quczn"

Fucze = dueze™

n/ct "Nayta"110/20kV
OPY 110kV

kN

= 0.24—

m

Fpepa/ Beam

CobcreeHo Temo/Dead load:
. kN . .

Gugz = 13— Fuezn =gz 2P1 Fugzn = 234kN Fygze = LIFygzn
Batbp Bbpxy onopHa koHcTpykumsa/Windloadon support structure: bg :=100-mm
q =b,1.4-W, q 0.11 kN kN

wx -~ Pg T Wm wx — T —p..1.4 - —_

g g g m Ggwy = by L14-Wp, Oguy = 0-11 —
Fuewxn =0 Fuewxn = 0:00-kN  Fygwxc = 14 Fycwxn

Fuewyn = 9gwy 2P1 Fugwyn = 0.19°kN  Fygwyc = 14-Fyugwyn

Censmmynm cunu/

F = 0.78-kN
UGEQXn
Earthquake load: Q

Fucegxn = aFuczn
Fuceqyn = Fuczn  FuceqQyn=078kN

FuceqQzn =a"Fuezn  Fucegzn = 0.78'kN

OIMNPERENSIHE HA YCUJINSITA HA TOPEH PbE ®YHLOAMEHT 3A EQHA CTOUKA.
CALCULATION OF THE STRESS ON THE UPPER EDGE FOUNDATION.

A: Co6eTBeHo Temo / Dead load:
HOpMaTMBHU HaToBapBaHus/normative loads

FZzmaxan = Fazin+ Fazan+ Fuczn * Fuczn
FZminan = Fazin * Fazon * Fuczn + FuGzn
Mxan = Fazin'P1—Fazon'P2

n3uncnuTenHn HaTtoea peaHusi/calculating loads

Fzmaxac = Fazic * Fazac + Fucze + Fucze
Fzminac = Fazic t Fazae + Fucze * Fucze

Mxac = FazicP1— Fazac P2

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT
KOHCTpYKUMS 1 doyHAameHT F6 123 TpaHcdopmaTtopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

FZmaxAn = 12.10-kN
FZminan = 12.10-kN

FZmaxAc = 14.05-kN
FZminac = 14.05-kN

ctp 5 o1 36



EL-TEST n/ct "Nayta"110/20kV
OPY 110kV

C.1: Batbp no oc X/Windload direction X
HopMmaTuBHW HaToBapBaHus/normative loads

FZzmincin = 0-00-kN Fzmincin = 0-00-kN
Fxcin = Fwxan * Fwxan * FLxin * Fuxen + Fucwxn * Fugwxn Fxcin = 167-kN

n
Myc1n = Fwxan(n +b1) + Fwxan(n +02) + FLxan (0 + 1) + Fxan(n+dp) + Fucwxn * Fuewxn "

n34ncnuTenHu HatosapeaHus/calculating loads

FZmaxcic = 0-00-kN FZmaxcic = 0-00-kN
FZminc1c = 0-00-kN FZmincic = 0-00-kN
Fxcic = Fwxic ™ Fwxae + FLxae * Fxee * Fucwxe * Fuewxe Fxcic = 234kN

n
Mycic = Fxadn 1) + Fwxad(n + b2) + FLxae (M + d1) + FLxoe (n+da) + Fucwxce * Fuewxe ™

C.2: Batbp no oc ¥/ Windload on direction Y
HopmaTuBHW HaToBapBaHus/normative loads

FmaxCon = 0-00-KN FmaxCon = 0-00-kN
FZzmincan = 0-00-kN FZmincan = 0-00-kN
Fxcan = 0.00-kN Fycon = 0.00-kN
Myc2n = 0.00-kN-m My con = 0.00-kN-m
Fycan = Fwyin* Fwyan * FLyin * FLyan + Fucwyn * Fucwyn Fycon = 148-kN

Mxcan = Fwy1n(n +b1) + Fwyan(n+02) + FLyan (0 +dq) + FLyan(n+dg) + FUCWYn'% +Fuewyn ™

n34ncnnmTenHu HatosapeaHus/calculating loads

Fzmaxcac = 0-00-kN Fzmaxcac = 0-00-kN
FZmincac = 0.00-kN FZmincac = 0-00-kN
Fycog = 0.00-kN Fycog = 0.00-kN
My coc = 0.00-kN-m My coe = 0.00-kN-m
Fycac = Fwyic* Fwyac * FLy1c * FLyae * Fucwye + Fuewye Fycac = 207°kN

Mxcac = Fwy1dn 1) + Fwyac(n +bg) + FLy1e M+ d1) + FLyoe (n+dg) + Fucwvc% +Fuewyce "

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT cTp 6 o1 36
KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmaTtopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123



EL-TEST

n/ct "Nayta"110/20kV

OPY 110kV

D: OnbBaTenHa cuna or nposogHuk / Static conductor tension
HOpMaTMBHU HaToBapBaHus/normative loads
S Fsyindi —Fsyand2 F o

P1*P2 ZmaxDn = Y-V
FZminDn = ~FZmaxDn FZminDn = ~0-01-kN
Fxpn = Fsxin* Fsxan Fxpn = 0.00-kN
Mypp = FSXln'(n + dl) + FSXZn'(n + dz) My pp = 0.00-kN-m
Fybn=Fsyin Fypn = 0-15-kN
Mypn = Fsy1n (N +dy) Mypp = 0.67-kN-m

U34MCNNTENHN HaToBa peaHusi/calculating loads
Fsy1cd1—Fsyacd2

FzmaxDc = FZmaxDc = 0-02-kN

P+ P2
FzminDc = ~FzmaxDc FZminDc = ~0-02-kN
Fxpe = Fsxic + Fsxac Fxpc = 0.00-kN
Mypg = FSch'(n + dl) + FSXZC'(” + dz) My pc = 0.00-kN-m
Fybe = Fsyic Fype = 0-20-kN
Mxpe = Fsy1c(n+ i) My = 0.88-kN-m
E: Kbco cbeauHenue / Short-circuit forces
HOpMaTMBHU HaToBapBaHus/normative loads
Fzmaxen =0 FZmaxgn = 0-00-kN
FzminEn = ~FZmaxen FZmingn = 0-00-kN
Fxen = Foxin+ Fpxen Fxen = 240°kN
MyEgp = FDXln'(n + dl) + FDX2n'(n + dz) MyEp = 10.61-kKN-m
Fyen = Fpy1n Fygp = 0.00-kN
Myen = Foyan (0 + dq) Mygn = 0.00-kN-m
H: MoHTaxeH ToBap /| Erection load
HOpMaTMBHU HaToBapBaHus/normative loads
FzmaxHn = FMzn FZmaxHn = 1.00-kN
FZminHn = 0.00-kN FZminHn = 0-00-kN
FxHn = Fmxn Fyyn = 1.00-kN
MyHn = Fvxn " My = 2.10-kN-m
Fytn = Fmyn Fypn = 1.00-kN
MxHn = Fmyn D My = 2.10-kN-m
U34MCnNTENHN HaToBa peaHusi/calculating loads
FZmaxHc = FMzc FZmaxHc = 1-30-kN
FZminHc := 0-00-kN FZminHc = 0.00-kN
FxHe = Fmxc Fye = 1.30-kN

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT cTp 7 o1 36
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EL-TEST

MyHc = Fmxe M
Fyhe = Fmye
MxHc = Fmye N

F: MpeBkniouBatenuu cunu / Switching forces

HOopMaTMBHW HaToBapBaHus/normative loads

FZmaxrn = 0-kN

FZminFn = 0'kN

G1: 3emeTtpeceHue no oc X / Earthquake load direction X
HOopMaTMBHW HaToBapBaHus/normative loads

FZminG1n = 0-00kN

Fxc1n = Feoxin * FEQx2n * Fuceoxn * FUGEQXN
n
MyGin = FEQx1n‘(“ + al) + FEszn‘(” + az) *FuceQxn T FucEQxn™

G2: 3emeTtpeceHue no oc Y / Earthquake load direction Y
HOopMaTMBHW HaToBapBaHus/normative loads

Fycan=Feqyin * FEQY2n * FuceQYn* FUGEQYN
n
MxGan = FEQYln‘(“ + al) + FEQYZn'(n + az) *FuceQvn *FucEQYn™

G3: 3emeTpecenue no oc_Z/ Earthquake load direction Z
HOpMaTMBHW HaToBapBaHus/normative loads

FZzmaxG3n = FEQzin + FEQZz2n * FUCEQZN * FUGEQZN

FZminG3n = ~FzmaxG3n

MxG3n = FEQz1nP1 ~ FEQZ2n P2

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT
KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmaTtopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

n/ct "Nayta"110/20kV
OPY 110kV

FZmaxFn = 0.00-kN
FZminFn = 0.00-kN
Fxpn = 0.00-kN
MYFn = 0.00-kKN-m
Fypn = 0.00-kN
MXFn = 0.00-kKN-m

FZmaxg1n = 0-00-kN
FZminG1n = 0-00-kN

FZmaxgan = 0-00-kN
FZming2n = 0-00-kN

FZmaxgan = 4.04-kN
Fzmingan = ~4.04-kN

Fxg3n = 0-00-kN
My gap = 0.00-kN-m
Fyg3n = 0-00-kN
Mygan = 0-17-kN-m

ctp 8 ot 36



EL-TEST

KombuHauuum ot HaTtoBapBaHusaTa/ Foundation loadcases

OCHOBHU KOMBUHALINN/ NORMAL LOADCASES

Kom6uHaums 1: CobereeHo Terno (A)/ Loadcase 1: Dead load (A)

HopMaTuBHWM HaToBapBaHus/normative loads
Fzmax1n = FZmaxan
Fzminin = FZminAn
Fx1n = Fxan
My1n =Myan
Fyin =Fyan
Mx1n = Mxan
n34ncnmTenHu HatosapeaHus/calculating loads
Fzmax1c = Fzmaxac
Fzminic = FZminAc
Fxic = Fxac
My1c=Myac
Fyic=Fyac
Mx1c = Mxac

Komb6uHauusa 2: CT(A)+OnbBaTtenHa cuna or npoBogHuk(D)+MoHTaxeH ToBap(H)

Loadcase CT(A)+ Static conductor tension (D)+ Erection load (H)

HopmaTuBHW HaToBapBaHus/normative loads

Fzmax2n = FZmaxan * Fzmaxbn * FzmaxHn
Fzmin2n = FzminAn * FzminDn * FZminHn
Fx2n = Fxan* Fxpn* FxHn

My2n = Myan+Mypp+Mypn
Fy2n=Fyan*Fypn* Fyhn

Mx2n = Mxan+ Mxpn + MxHn
n34ncnmTenHu HatosapeaHus/calculating loads
Fzmax2c = Fzmaxac * FzmaxDe + FzmaxHc
Fzmin2c = FzminAc * FzminDc * FzminHc
Fx2c = Fxac * Fxpe * FxHe

Myac = Myac + Mype + Mype

Fy2c =Fyac* Fybe * Fyhe

Mxac = Mxac + Mxpe + MxHc

KombuHaumsa 3: CT(A)+Bsatbp no oc X(C1)+OnbBarenHa cuna ot npoBoaHuk(D)

Loadcase 3: CT(A)+Wind direction X(C1)+Static conductior tension (D)

HopmaTuBHWM HaToBapBaHus/normative loads

FZzmaxan = Fzmaxan * 0-9F zmaxcin + 0-95F zmaxpn

FZzmin3n = Fzminan * 0-9F zmincin + 0-95F zminpn

Fx3n = FXAn + 09FXC1n + 095FXDn

n/ct "Nayta"110/20kV

Fzmaxin = 12-10-kN
FZmintn = 12.10-kN
Fx1n = 0.00-kN
My1p = 0.00-kN-m
Fy1n = 0.00-kN

Fzmaxic = 14.05-kN
F2minic = 14.05-kN
Fx1c = 0.00-kN
My1¢ = 0.00-kN-m
Fy1c = 0.00-kN

F2maxan = 13-11kN
FZminzn = 12.09-kN
Fxon = 1.00-kN
My gp = 2.10-kN-m
Fyon = L15-kN

Fzmax2c = 15-37-kN
F2minzc = 14.04-kN
Fyoc = 1.30-kN
My ¢ = 2.73-kN-m
Fyoc = 1.50-kN

Fzmaxan = 12.11:kN
Fzminan = 12.09-kN

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT
KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmatopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

OPY 110kV

ctp 9 ot 36



EL-TEST

MYSn = MYAn + 0'9MYCln + 0.95MYDn

FYSI’] = FYAn + 0'9FY01n + 0.95FYDn

MXSn = MXAn + O'QMXCln + 0.95MXDn
n3umMcnuTenHn HaTtoea peaHusi/calculating loads
Fzmax3c = Fzmaxac * 0-9F zmaxcic * 0-95F zmaxDc
Fzmin3c = Fzminac * %-9Fzminc1c * 0-95F zminDc
Fxac = Fxac * 09Fxcic* 0-95Fxpc

Myse = Myac + 09My e+ 0.95Mype
Fysc=Fyac* 09Fycic+ 0-95Fypc

Mxse = Mxac + 09Mx e+ 0.95Mxpe

Kom6uHauusa 4: CT(A)+Batbp no oc Y(C2)+OnbBarenHa cuna ot npoBogHuk(D)
Loadcase 4: CT(A)+Wind direction Y(C2)+Static conductor tension (D)

HOpMaTMBHU HaToBapBaHus/normative loads

FZmaxan = Fzmaxan * 9-9F zmaxcan * 0-99F zmaxpn

Fzminan = Fzminan * 99Fzmincan + 0-95F zminbn
Fyean = Fxan+ 0.9Fxcon + 0-95Fy o,

Myan = Myan+0-9Mycon +0.95Myp,

Fyan = Fyan+ 0.9Fycon + 0.95Fy o,

Mxan = Mxan* 0-0Mxcaon + 0.95Mxpy
n3umMcnuTenHn HaTtoea peaHusi/calculating loads
Fzmaxdc = Fzmaxac * 0-9F zmaxcae * 0-95F zmaxDc
Fzminac = Fzminac * %-9Fzminc2c + 0-95F zminDce
Fxac = Fxac * 0-9Fxcac + 0-95Fxpc

Myac = Myac + 09Mycpc + 0.95Mype
Fyac=Fyac* 09Fycac + 0.95Fype

Mxac = Mxac + 0-9Mxcoc + 0.95Mxpe

OCOBEHU KOMBUHALUN/ EXCEPTIONAL LOADCASES

OT HOpMaTUBHM HatoBapBaHus / from normative loads

n/ct "Nayta"110/20kV
OPY 110kV

FZmaxac = 14.07-kN
FZmin3c = 14.04-kN
Fyx3c = 2.10-kN
My g = 5.27-kN-m
Fy3c = 0.19-kN
Myge = 1.43-kN-m

Fzmaxan = 1211-kN
Fzmindn = 12.00-kN
Fycqn = 0.00-kN
My 4 = 0.00-kN-m
Fyan = 1.48-kN
Myqp = 4.30-kN-m

F2maxdc = 14.07-kN
FZmindc = 14.04-kN
Fy4c = 0.00-kN

My 4 = 0.00-kN-m
Fyac = 2.05-kN
My 4c = 5.86-kN-m

Komb6uHauumsa 5: CT(A)+Kbco creamnHeHme(E)/ Loadcase 5: CT(A)+Short circuit forces

FZmaxsn = Fzmaxan * Fzmaxen
FZminsn = Fzminan * FZminen
Fxsn = Fxan* Fxen

Mysn = Myan+Mygn
Fysn=Fyan+Fyen

Mxsn = Mxan+ Mxgn

Komb6uHaumsa 6: CT(A)+OnbBaTtenHa cuna ot npoBogHuk(D)+IMpeBkntouBaHe(F)

Loadcase 6: CT(A)+Static conductor tension(D)+Switching (F)

FZmaxen = Fzmaxan * 0-95F zmaxpn + FzmaxFn
FZminen = Fzminan * 0-95F zminbn + Fzminkn

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT
KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmaTtopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

F2maxsn = 12-10-kN
FZminsn = 12.10-kN
Fysn = 2.40-kN
Mysgp, = 10.61-kN-m
Fygn = 0.00-kN
My, = 0.50-kN-m

FZmaxen = 12.11-kN
FZminen = 12:09-kN

ctp 10 ot 36



EL-TEST

Fxén = Fxan+ 0-95Fxpn+ Fxpn
Myen = Myan+ 0-95Mypp + Myg,
Fyen = Fyan+ 0-95Fypn+ Fym
Mxen = Mxan + 0-95Mxpp + Mxp,

n/ct "Nayta"110/20kV
OPY 110kV

Fygn = 0-00-kN
Mygn = 0.00-kN-m
Fygn = 0-14-kN
Mygn = 1.14-kN-m

KombuHauuma 7: CT(A)+OnbBaTtenHa cuna ot npoBogHukK(D)+Censmumnyunu cunm no X(G.1)+/-Z(G.3)

Loadcase 7: CT(A)+Static conductor tension(D)+Earthquake load direction X(G.1)+/-Z(G.3)

FZmax7n = Fzmaxan * 0-95F zmaxpn * FzmaxG1n + FzmaxGan
FZmin7n = Fzminan + 0-95F zminpn + FzminG1n + FzminGan
Fx7n = Fxan+ 0-95Fxpn+ Fxgin+ Fxaan

My7n =Myan+0-95Mypp + Mygin + Mygsn

Fy7n =Fyan+09Fypn+ Fygin+ Fyaan

Mx7n = Mxan + 0-95Mxpp + MxG1n+ Mxaan

FZmax7n = 16.15-kN
FZmin7n = 8.05°kN
Fy7n = 404-kN
MY?n = 10.58-kN-m
Fy7n = 0.14-kN

KombuHauma 8: CT(1)+OnbBaTtenHa cuna ot npoBoaHuK(D)+CenamuynHm cunu no Y(G.2)+/-Z(G.3)

Loadcase 8: CT(1)+Static conductor tension(D)+Earthquake load direction Y(G.2)+/-Z(G.3)

Fzmaxsn = Fzmaxan * 0-95F zmaxpn + FzmaxG2n + FzmaxGan
Fzmingn = Fzminan * 995F zminDn * FzminG2n + FzminGan
Fxsn = Fxan* 0-95Fxpn+ Fxcan+ Fxaan

Mygn = Myan + 0-9Mypp + Mygan + Mygsn

Fysn =Fyan+* 0-35Fypn+ Fygan*+ Fyaan

Mxgn = Mxan + 0-9Mypp + My gon + Mxaan

KombuHaumsa 9.1: CT(A)+Batbp no oc X(C.1)+Kbco cbeanHeHue (E)
Loadcase 9.1: CT(A)+Windload direction X(C.1)+Short-circuit forces (E)

FZmax91n = Fzmaxan * 0-8Fzmaxcin + Fzmaxen
FZming1n = Fzminan * 0-8F zmincin + Fzminen
Fxo1n = Fxan*+ 0-8Fxc1n * Fxen

Myg1n = Myan* 08Myc1y + Mygp

Fyoin = Fyan* 0-8Fycin + Fyen

Mxg1n = Mxan* 0-8Mxc1p + Mxgn

KombuHauumsa 9.2: CT(A)+Batbp no oc Y(C.2)+Kxco creauHenue (E)
Loadcase 9.2: CT(A)+Wind load direction Y(C.2)+Short-circuit forces (E)

Fzmax92n = Fzmaxan + 0-8F zmaxcan * Fzmaxen
Fzming2n = Fzminan * 0-8Fzminc2n * Fzminen
Fxo2n = Fxan* 0-8Fxcan + Fxen

Myg2n = Myan+0-8Mycon + Mygy

Fyozn =Fyan* 08Fycon + Fyen

Mxg2n = Mxan+ 0-8Mxcon + Mxgn

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT
KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmaTtopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

FZmax8n = 16.15-kN
FZmingn = 8.05°kN
Fxgn = 0.00-kN
MY8n = 0.00-kKN-m
Fygn = 419°kN

Mygn = 11.88-kN-m

FZzmax91n = 12-10-kN
FZmingin = 12.10-kN
Fxg1n = 3-74-kN
Myg1p = 13.96-kN-m
Fyg1n = 0-00-kN
Myg1p = 0.50-kN-m

FZmaxg2n = 12.10-kN
FZmin92n = 12.10-kN
FX92n = 2.40-kN
MY92n = 10.61-kN-m
FY92n = 1.19-kN
MX92n = 3.31-kN-m

ctp 11 o1 36



EL-TEST

Komb6uHaumsa 10.1: CT(A)+CensamuyuHm cunm no ocu X(G.1)+/-Z(G.3)
Loadcase 10.1: CT(A)+Earthquake load direction X(G.1)+/-Z(G.3)

FZmax101n = FZmaxan * FZmaxG1n * FzmaxG3an

FZmin101n = FzminAn * FzminG1n * FzminG3n
Fx101n = Fxan* FxGin* Fxaan

My101n = Myan*Mygin+ Myaan

Fy10in = Fyan* FyGin* Fyaan

Mx101n = Mxan* MxG1n+ Mxaan

Komb6uHauwmsa 10.2: CT(A)+CensamuuHm cunm no oc Y(G.2)+/-Z(G.3)
Loadcase 10.2: CT(A)+Earthquake load direction Y(G.2)+/-Z(G.3)

FZmax102n = FZmaxan * FZmaxG2n * FzmaxG3an

FZmin102n = Fzminan * FzminG2n * FzminG3n
Fx102n = Fxan* FxGan* Fxaan

My102n = Myan*Mygan+ Myaan

Fy102n = Fyan* Fyean* Fyaan

Mx102n = Mxan* MxGan+ MxaGan

n/ct "Nayta"110/20kV
OPY 110kV

FZmaXlOln = 1614 kN

Fzminio1n = 8:06-kN

Fzmaxlozn = 1614kN
Fzmin1o2n = 8:06-kN

Fx102n = 0-00-kN

My 102n = 0-00-kN-m
Fy10on = 4.04-kN

My 10on = 11.24-kN-m

Opa3mMmepsiBaHe Ha ctoukaTa/Dimensioning of the stand

KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmatopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

na6pan npodoun/ chosen UPN 140 S235
Y a :=300mm b = 17.5mm 1 == 800mm
—— CL=a —2b = 265.00-mm by, :=140mm
3a cbceTaBeHoTo ceveHue/for this section:
— . 3
bL W, := 14700-mm Ay = 2040 mm> N
3 2
Wy := 86400-mm mm
um =]
: : Komb6uHauua 2 / Loadcase 2:
: : ) Mx2c  Fzmaxac K
I il Smaxc2 = . T 5 Smaxc2 = 23-54-kN
I il L
| |
[ [ Quy2=Fyzc Quyz = 1.50-kN
| |
: : ~ Quyzh )
| |
| |
| | £ My2c . Mux2 . Smaxc2 f 4768 N
| 1 cL2 -~ cL2 = 74P
| | 2Wy W, Ay mm?
I I —~
: : ch2
[ | [ | . . =0.22 1<1
Sta24
Komb6uHauua 3 / Loadcase 3:
) Mx3c  Fzmaxac
SmaXC3 = + SmaXC3 = 1242kN
cL 2
Quys=Fysc Quyz = 019-kN
OpasmepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHosn VEOT ctp 12 o1 36



EL-TEST

o Quvsh
Ux3= ",
. My3c Mux3  Smaxc3
cL3 = + +
2W, W, Ay

Komb6uHauus 4 / Loadcase 4:

MX4c FZmax4c

S = +

maxc4

cL 2

Quys = Fvac
o Quvah

Ux4 ="
. Mysc Muxsa Smaxcs
cL4 = + +

2Wy Wy Ay

Komb6uHauus 5 / Loadcase 5:

MXSn FZmax5n
+
cL 2
Quys = Fysn

S

maxc5 =

Quysh
22
Mysn  Muxs  Smaxcs
+ +
2Wy W, Ay
Komb6uHauus 6 / Loadcase 6:

Muxs =

foLs =

MXGn FZmax6n
+
cL 2
Quys = Fyeén

S

maxc6 -~

o Quveh
Uxe ="
Myen Muxs Smaxce
+

=+
2wy, Wy Ay

Komb6uHauus 7 / Loadcase 7:

foLe =

MX?n FZmax?n

S +
cL 2

maxc? -~

Quv7:="Fy7n
— Quy7h
22
My7n  Muxz N Smaxc?

=+
2wy, Wy Ay

Komb6uHauus 8 / Loadcase 8:

foL7 =

MX8n FZmax8n
+
cL 2
Quys = Fysn

S

maxc8 -~

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS 1 coyHAameHT F6

N
mm

Sinaxca = 29-13-kN

N
fola= 42.20~—2

mm

Sinaxcs = 7-92-kN

N
mm

Sinaxce = 10-34-kN
N

mm

Sinaxc7 = 12.99-kN

N
mm

Sinaxcg = 52.91-kN

Tokosu IOSK 123 n HanpexeHosn VEOT

123 TpaHchopmatopu
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

n/ct "Nayta"110/20kV

OPY 110kV
foLs
~018 a<1
fstaoa
foLa
~019 a<1
fstaoa
foLs
- 030 1 <1
fstaoa
foLe
- 003 1 <1
fstaoa
foL7
032 a<1
fstaoa
ctp 13 o1 36



EL-TEST n/ct "Nayta"110/20kV

OPY 110kV
~ Quysh
. Mysgn . Muxs N Smaxc8 . L feLs 038 .
cL8 = cL8 = 94.8% =v 1<
2'Wy Wy Ay mm2 Sta24
Kom6uHauus 9.1 / Loadcase 9.1:
_ Mxoin  Fzmaxotn
Smaxcol = + Smaxcg1 = 7-92-kN
cL 2
Quivar = Fyoarn Quygy = 0.00-kN
~ Quyerh
. Myo1n . Muxo1 . Smaxc9l . sagr N feLo1 030 .
cLo1 = cLoy = ool =5 1<
2 Wy Wy Ay mm2 fsta2a
Kom6uHauus 9.2 / Loadcase 9.2:
_ Mxo2n  Fzmaxozn
Smaxc92 = + Smaxcgz = 18.53-kN
cL 2
Quygz = Fyazn Quygz = 1.19-kN
~ Quyezh
. Myg2n . Muxe2 . Smaxc92 . L feLo2 040 .
cL92 = cL92 = eoot— =° 1<
2'Wy Wy Ay mm2 Sta24
Kom6uHauus 10.1 / Loadcase 10.1:
~ Mxi10tn Fzmaxioin
Smaxc101 = + Smaxc101 = 10-56-kN
cL 2
Quy101 = Fy101n Quy101 = 0-00°kN
~ Quviorh
Muxio1=——>— Myuxa01 = 0.00-kN-m
. My101n . Mux101 . Smaxc101 . L feL101 030 .
cL101 = cL101 = 04— =v 1<
2'Wy Wy Ay mm2 fstaza
Kom6uHauus 10.2 / Loadcase 10.2:
~ Mxio2n Fzmaxiozn
Smaxc102 = + Smaxc102 = 50-49-kN
cL 2
Quy102 = Fy102n Quy102 = 404kN
~ Quviozh
Mux102 =——>— Myuxa10z = 0-81-kN-m
. My102n . Mux102 . Smaxc102 . o76 N feL102 07 .
cL102 = cL102 = 7 10—— =v 1<
2'Wy Wy Ay mm2 fstaza
3akmoyeHue: Bcuuku HanpeXxeHusi ca No-mankm ot ¢, =218.18 MPa
Conclusion: All stresses are lower than o, ,=218.18 MPa
Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT ctp 14 ot 36

KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmatopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123



EL-TEST

Cebp3Bawm nnaHku / Fixing plates

M maxfl
t2 = 8mm Qﬂ =2 .
L
[
[
[
- o
[ 3
‘ | | |
=

Lt

L7
HopmanHa cunal
normal force:

cpsasBawa cunal
shearing force:

orbBal, MOMeHT/
bending moment:

HanpexeHwe Ha HaTuck/
compression stress:

HopMmanHa cunal
normal force:

cpsasBawa cunal
shearing force:

orbBal, MOMeHT/
bending moment:

HanpexeHwe Ha HaTuck/
compression stress:

HopMmanHa cunal
normal force:

cpsasBawa cunal
shearing force:

orbBal, MOMeHT/
bending moment:

HanpexeHwe Ha HaTuck/
compression stress:

Opa3smepsiBaHe Ha onopHa
KOHCTpYKUMS © coyHAameHT F6

n/ct "Nayta"110/20kV

OPY 110kV
FL.140/8 S235
Mmaxfl 6 N fh
ty: I2 mm2 fSta24
n3bpaHu: AHKepHU bontoBe M24 S355
chosen: Anchorbolts M24 S355
I7 = 400mm '8 = 250mm I9 :=100.00mm IlO = 20mm
2 3
mm*’

Komb6uHauusa 2/ Loadcase 2:

MXZC MYZC I:ZmaXZC
+ +
2- I7 2I7 2:2

2 2
0 Fx2c Fyac
= +
max2 4 4

Mmax2 = Qmax2:l9:0-5
N M

Nmax2 =

max2 max2

be2 = be2 = 61.90-MPa

Ap2s Wiy

Komb6uHauumsa 3/ Loadcase 3:

MX3C MYBc FZmax3c
+ +
2I7 2- I7 2.2

2 2
[ Fxse] [ Fyae
Qmax3a = 2 ) 2

Mmax3 = Qmax3a l9:0-5

N Mmax3
+— fch = 61.89-MPa

Wh24

N

max3 =

max3

f =
ch3
Ap24

Komb6uHauusa 4/ Loadcase 4:

IV|X4c IV|Y4c I:Zma\x4c
+ +
2I7 2- I7 2:2

2 2
0 Fxac Fyac
= +
max4 4 4

Mmax4 = Qmaxa 1905
N M

Nmax4 =

max4 max4

+

be4 = be4 = 58.12-MPa

Ap2s Wiy

Tokosu IOSK 123 n HanpexeHosn VEOT
123 TpaHchopmaTtopu

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

Nmax2 = 12.51-kN

Quaxz = 0-50-kN

M

fcb2

fta5.6

Nmax

max2 ~

=0.25

0.02-kN-m

1<1

3 = 11.89-kN

Qumax = 0-53-kN

Mmaxg = 0-03-KN-m

fcb3

fta5.6

Nmax4

=0.25

1<1

= 10.84-kN

Qaxa = 051°kN

Mmaxa = 0-03-KN-m

1<1

ctp 15 o1 36



EL-TEST n/ct "Nayta"110/20kV

OPY 110kV
KombuHaumsa 5/ Loadcase 5:
HopmanHa cunal/ Mxsn  Mysn  Fzmaxsn
normal force: Nmaxs : 2l " 2 " 2.2
7 7 Nmax5 = 16.91-kN
2 2
cpAa3Baiua cuna/
chmB_a af cun.al . Fxsn Fysn
shearing force: Qmaxs = 7 + 2 Qmaxs = 0-60-kN
orbBaul MOMeHT/ M _ 105 M — 0.03.kN
bending moment: max5 = Qmaxs'lg 0 max5 = 0o KM
HanpexeHwe Ha HaTuck/ Nmaxs  Mmaxs fens
compression stress: feps = + fops = 79.98-MPa =033 1<1
: Ap2a  Wpos ftas.6
KombuHaumsa 6/ Loadcase 6:
HopmanHa cunal/ Mxen  Myen  Fzmaxen
normal force: Nmaxe = 2l " 2 " 2.2
7 7 Nmaxg = 4-45-kN
2 2
cpAa3Baiua cuna/
chmB_a af cun.al . Fx6n Fyén
shearing force: Qmaxg = 7 + 2 Qmaxg = 0-04-kN
ornBauy MOMEHT/ Mmax6 = Cmaxslo-0-5 Maxg = 0-03-kN-m
bending moment:
N M f
max6 max6 ch6
HanpexeHne Ha HaTUckK/ fop = + f e = 44.67-MPa =0.18 1<1
- ch6 A W ch6 f
compression stress: b24 b24 ta5.6
Komb6uHaumsa 7/ Loadcase 7:
HopMmanHa cunal/ Mx7n My7n  Fzmax7n
normal force: Nmax7 = 2l " 2 " 2.2
7 7 Nmax? = 18.89-kN

2
cpAa3Balua cuna/

chmB_a af cun.al . Fx7n Fy7n

shearing force: Qmax7 = + Qmax7 = 1.01-kN

4 4
orbBall MOMeHT/

bending moment: Mmax7 = Qmax7-lg:0-5 Mmax7 = 0-05-kN-m

HanpexeHue Ha HaTUCK/ Nmax7  Mmax7 fep7

compression stress: fep7 = + fop7 = 107.57-MPa =044 1<1
' Ap2a  Wp24 fia5.6

KombuHauma 8/ Loadcase 8:

HopMmanHa cunal/ Mxgn  Mygn  Fzmaxan
+ +

. N =
normal force: max8 2l 21 2.2 Ninaxg = 18.89-kN
cpsasBawa cunal 2 >
: . F F
shearing force: . X8n Y8n
Qmaxg = 4 4 Qmaxg = 1.05kN
orbBall MOMeHT/
bending moment: Max8 = Qmaxg'lg'0-5 Maxg = 0-05-kN-m
Hanpe)KeH.ue Ha HaTtuck/ Nmaxd  Mmaxs febs
compression stress: fq= +——— f o= 109.44-MPa =0.45 1<1
ch8 A W ch8 f
b24 b24 ta5.6
Kom6uHauus 9.1/ Loadcase 9.1:
HopMmanHa cunal/ N . Mxoin  Mvogin  Fzmaxoin
normal force: max91 = ", " 2. i 2.2
7 7 Nmax91 = 21.09-kN
Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBu VEOT cTp 16 o1 36
KOHCTPpYKUMS © doyHAameHT F6 123 TpaHcdopmatopm

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123



EL-TEST

cpsisBawla cuna/
shearing force:

orbBaly MOMeHT/

2 2
[ Fxem ) [ Fyoein
Qmaxo1 = 2 172

n/ct "Nayta"110/20kV
OPY 110kV

Qmaxgl = 093 kN

bending moment: Mmax91 = Qmaxg1-lg:0-5 Mmaxg1 = 0-05-kN-m
HanpexeHue Ha HaTuck/ ‘ _ Nmax91 Mmaxgl ‘ _ 109.67-MP fcb91 _ 045 1
compression stress: ch9l =1 MY cbgg = +U9-0/-MFa =0 1<
b24 b24 ta5.6
KombuHaumsa 9.2/ Loadcase 9.2:
Mxg2n  Mvoon  Fzmaxo2n
HopmanHa cunal/ N = + +
normal force: max92 2l 27 2:2 N = 20.43-kN
—_— max92 ~ i
2 2
csz.a"“i cuna/ |{Fxezn)" (Fvezn
shearing force: Qmax92 = 7 + 7 Qmaxg2 = 0-67-kN

orbBaly MOMeHT/

bending moment: Mmax92 = Qmax92'|9'0'5 Mmax92 = 0.03-kN-m
HanpexeHue Ha HaTuck/ ‘ _ Nmax92 Mmax92 ‘ _ 93.63.MP fcb92 _ 038 1
compression stress: ch92 =1 MY cbg2 = J2-03-VIFa : =0 1<
b24 b24 ta5.6
Komb6uHaumsa 10.1/ Loadcase 10.1:
Mx10tn  My10in  Fzmax101n
HopmanHa cunal/ N = + +
3 max101 2 2.1 22
normal force: 7 7 Nmax101 = 18.09-kN
2 2
cﬁ"?‘B.a""af c""?l |( Fxzotn Fy101n
S earlng orce. QmaXlOl = 2 + 2 QmaXlOl =1.01-kN

orbBaly MOMeHT/
bending moment:

HanpexeHue Ha HaTuck/
compression stress:

HopmanHa cunal/
normal force:

cpsisBawla cuna/
shearing force:

orbBaly MOMeHT/
bending moment:

Mmax101 = @max101l9'0-5

NmaxlOl

MmaxlOl
+

belOl = belOl = 105.26-MPa

Ap24 Wh24

Komb6uHaumsa 10.2/ Loadcase 10.2:

Mx102n . My102n . FZmax102n
2l 2, 2.2

2 2
~|{Fxwoz2n | [Fyio2n
Qmax102 = 4 N

Mmax102 = Qmax102 l9'0-5

Nmax102 =

feb101

=0.43 1 <1

fta5.6

Qmax102 = 1.01-kN

HanpexeHwe Ha HaTUCK/ ‘ _ Nmax102  Mmax102 ‘ _ 105.26-MP fen102 043 1
compression stress: cb102 = 7/ W cb102 = +¥2-c0-MFa =Y 1<
b24 b24 ta5.6
OpasmepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHosn VEOT ctp 17 o1 36
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EL-TEST

AHkepHu nnaHku/ Anchor plates

pl. 10/100x100

HanpexeHne Ha HaTuck/ cpsizealla cuna 6etoH B20
compression stress/ shearing stress concrete B20

111 min = 0-60m =100.00mm

Iolate *

|, Lio

| Lo |

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS 1 doyHAameHT F6

Calculations of F6 support and foundation Current

N
f =123 ——
2

mm

conpa -

KombuHauumna 2/ Loadcase 2:

N

) max2
fconpz m—— fconpz = 1.30-MPa
Iplate ~ Ap24
) NmaxZ
feons2 = PRI feons2 = 0.05-MPa
“'plate’ "11min
KombuHaumsa 3/ Loadcase 3:
) NmaxS
fconp3 = 2 fconp3 = 123MPa
Iplate ~ Ap24
) NmaxS
feons3 = T feons3 = 0-05-MPa
“'plate’ "11min

KombuHauuna 4/ Loadcase 4:
N

) max4
fconp4 m—— fconp4 = 1.12-MPa
Iplate ~ Ap24
) Nmax4
feonss = IRV feonsa = 0-05-MPa
“plate’ "11min
KombuHaumsa 5/ Loadcase 5:
) Nmax5
Iplate ~ Ap24
) Nmax5
feonss = PRI feonss = 0.07-MPa
“plate’ "11min

KombuHauumna 7/ Loadcase 7:

) Nmax?
plate ~ "'b24
) Nmax?
feons7 = IRV feons7 = 0:08-MPa
“plate’ "11min

KombuHauuna 8/ Loadcase 8:

) Nmax8
fconp8 —— fconp8 = 1.96-MPa
Iplate ~ Ap24
] Nmax8
feonsg = IRV feonsg = 0:08-MPa
“plate’ "11min

Tokosu IOSK 123 n HanpexeHosn VEOT
123 TpaHchopmatopu
IOSK 123 and voltage VEOT 123

n/ct "Nayta"110/20kV

OPY 110kV
) N
foonsa = 1'80’_2
mm
fconp2
=011 1 <1
fconpa
fconsZ
=0.03 1 <1
fconsa
fconp3
=0.10 1 <1
fconpa
fconsS
=0.03 1 <1
fconsa
fconp4
=0.09 1 <1
fconpa
fcons4
=0.03 1 <1
fconsa
fconp5
=0.14 1<1
fconpa
fconsS
=0.04 1<1
fconsa
fconp7
=0.16 1<1
fconpa
fcons7
=0.04 1<1
fconsa
fconp8
=0.16 1<1
fconpa
fcon38
=0.04 1<1
fconsa
cTp 18 o1 36



EL-TEST

n/ct "Nayta"110/20kV

OPY 110kV
KombuHaumsa 9.1/ Loadcase 9.1:
) Nrmaxg1 fconpgl
fconpgl = 2 fconpgl = 2.19-MPa f =0.18 1 <1
lolate ~ Ab24 conpa
) Nmaxgl fconsgl
fCOnSgl — ﬁ fC0n591 = OOQMPa f = 005 1 < 1
plate’"11min consa
KombuHaumsa 9.2/ Loadcase 9.2:
) Nrmaxg2 fconp92
fconpgz = 2 fconpgz = 2.12-MPa f =0.17 1 <1
lolate ~ Ab24 conpa
) Nmax92 fconsgz
fCOn592 — ﬁ fC0n592 = OOQMPa f = 005 1 < 1
plate’'11min consa
KombuHauma 10.1/ Loadcase 10.1:
) Nmax101 fconplOl
fCOﬂplOl — 2— fconplol = 187MPa f— = 015 1 < 1
bolate ~ Ab24 conpa
) NmaxlOl fconlel
feons101 = 77— feonsto1 = 0-08-MPa - 0t
plate’'11min consa
Komb6uHauma 10.2/ Loadcase 10.2:
) Nmax102 fconp102
fconp102 — 2— fconp102 = 187MPa = 015 1 < 1
bolate ~ Ab24 conpa
) Nmax102 fconleZ
feons102 = 77— feons102 = 0:08-MPa - 0kt
plate’'11min consa
Mnankwu/ Plates pl. 8/200x120 S235
by = 140.00-mm Ig = 250.00-mm  te:=8mm  Igooringy = (17 -by)-05  lgypnortingy = 130.00-mm Iy = 20-mm
2
g™t . 3
Wr = Wr =8.33x 10 -mm
6
KombuHaumsa 2/ Loadcase 2:
N -l : f
max2 'supportingY N tr2
fypp i — e PPOTI fop = 19,51 ~009  1<1
W f
r mm Sta24
KombuHaumsa 3/ Loadcase 3:
N -l : f
max3’ 'supportingY tr3
fin= PP g f. o = 18.55. = 0.09 1 <1
tr3 W tr3 f
r mm Sta24
KombuHaumsa 4/ Loadcase 4:
N -l : f
max4 ‘supportingY tr4
fiq = PP g f.., = 16.90 =0.08 1<1
tr4 W tr4 2 f
r mm Sta24
Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT ctp 19 ot 36
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EL-TEST n/ct "Nayta"110/20kV

OPY 110kV
Komb6uHaumsa 5/ Loadcase 5:
N Ny : f
5 tingY N trb5
f, o x> SUPPOTING f, - = 26.38 012 a<1
tr5 W tr5 2 f
r mm Sta24
Komb6uHaumsa 6/ Loadcase 6:
N Ny : f
6 tingY N tré
fini= max> Supporing fin=694—— =0.03 1<1
tré W tré 2 f
r mm Sta24
Komb6uHaumsa 7/ Loadcase 7:
N Ny : f
7 tingY N tr7
f.- = max7_supporing f.,- = 29.47. f =0.14 1<1
tr7 W tr7 2 f
r mm Sta24
Komb6uHaumsa 8/ Loadcase 8:
N Ny : f
8 tingY N tr8
f, oo X SUPPOTING f, o = 20.47. —014  a<1
tr8 W tr8 2 f
r mm Sta24
Kom6uHaumsa 9.1/ Loadcase 9.1:
N Ny : f
91 tingY N trol
f, o = — X9 SUPPOTING f, or = 32,91 P 015 <1
tr9l W tr9l 2 f
r mm Sta24
Komb6uHaumsa 9.2/ Loadcase 9.2:
N Ny : f
92 tingY N tr92
f, o = — X0 SUPPOTING f, o = 31.86 ~015 a<1
tr92 W tr92 2 f
r mm Sta24
Kom6uHaumsa 10.1/ Loadcase 10.1:
N Ny : f
101 tingY N tr101
f = max Supporting f =28.22.—— ' =0.13 1 <1
tr101 W tr101 2 f
r mm Sta24
Kom6uHaumsa 10.2/ Loadcase 10.2:
N Ny : f
102 tingY N tr102
f = max Supporting f =28.22.—— ' =0.13 1 <1
tr102 W tr102 2 f
r mm Sta24
OnopHa nnaxkal Supporting plate pl. 20/520x520 _ S335 1 = 20.00-mm
. _ _ 2
lsuppy = (l7 - a,_)-o.s +20imm  Igpoy = 70.00-mm oy = 20.00-mm | o | | ot 3
Wpl = T(Z SUppY+ bOlt) Wpl =1.07x 10 -mm
Komb6uHaumsa 2/ Loadcase 2:
N N f
2 Y N tGp2
£ o e SUPP fn o = 82.07—— P2 _025 a<1
tGp2 W tGp2 2 f
pl mm Sta36
Komb6uHaumsa 3/ Loadcase 3:
N N f
3 Y N tGp3
£ e xS SUPP fn o= 78.02—— P° 024 a<1
tGp3 W tGp3 2 f
pl mm Sta36
Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT ctp 20 ot 36
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EL-TEST

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS © doyHAameHT F6

KombuHauuna 4/ Loadcase 4:
N

‘ max4'|suppY N
pl mm
Kom6uHauus 5/ Loadcase 5:
‘ Nmax5'|suppY N
ftGp5 = W— ftGp5 = 110.98-—2
pl mm
Kom6uHauus 6/ Loadcase 6:
‘ Nmax6'|suppY N
pl mm
Komb6uHauus 7/ Loadcase 7:
‘ Nmax?"suppY N
ftGp7 = W— ftGp7 = 123.97-—2
pl mm

KombuHauumna 8/ Loadcase 8:

Nmaxg’ IsuppY

W

N
pl mm

fiGpg =

KombuHaumsa 9.1/ Loadcase 9.1:

Nmaxo1- IsuppY

W

N
pl mm

figpo1 =

KombuHauma 9.2/ Loadcase 9.2:

Nmaxg2- IsuppY

W

N

pl mm

Komb6uHaumsa 10.1/ Loadcase 10.1:

Nrmax101° IsuppY

N
f = 118.69-——
W tGp101 5

pl mm

figplo1 =

KombuHaumsa 10.2/ Loadcase 10.2:

Nrmax102° IsuppY

N
f = 118.69-——
W tGp102

figp102 = .
pl mm

Tokosu IOSK 123 n HanpexeHosn VEOT
123 TpaHchopmaTtopu

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

n/ct "Nayta"110/20kV

f
tGp4
PY o2
fstase
f
tGp5
P> 034
fstase
f
tGp6
P> _0.09
fstase
f
tGp7
PT 038
fstase
f
tGp8
P° 038
fstase
fipa1
- 042
fstase
fiGpa2
- 041
fstase
f
tGp101
- 036
fstase
f
tGp102
- 036
fstase

OPY 110kV

1<1

1<1

cTp 21 o1 36



EL-TEST

n/ct "Nayta"110/20kV

OPY 110kV
Opa3mepsaBaHe Ha rpeaarta / Dimensioning of the beam
Pyt Fyo
Mt it
P Fho
L 14
P P
>< ns6pan npocoun/ chosen 2UPN 180 S$235
| | | ag = 140mm bg :=17.5mm Iy, = 230-mm
l Z | Cg=ag+ 2.bG g = 175.00-mm hU2 = 140mm
(l— = — = \\' W, = 14.7cm° W,y = 86.4-cm® N
b uv-— - UH — % fSta24 = 218.18 ——
2
G GG b) mm
e
KombuHauma 3/ Loadcase 3:
Fwxict FLxie t Fsxice Fwx2c + FLxae t Fsxac
Foyjn i= "Azic Fovja: "az2c Forja = 2.07-kN
1v3- 2 Fqy3 = 2.40-kN 2V3- 2 2V3~— ~

d
1
Miyvg = FpyzPy + FSch’?

2
M1H3 = F1H3'P1 + dgwx 0-5-P1

Mi73:=0
. Mgz Mpys
1G3 = *

Wuv  Wun
. Mops  Moys
2G3 = *

Wuv  Wun

~ Miyz My73
Ftmax3 = | |

14 14

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS © doyHAameHT F6

d
2
Moy3 = Foyz Py + FSYZc'?

2
Man3 = Fopz P2 + dgwx 0-5-P2

M = 0.00-kN M =0
1T3 2T3 |\/|2.|_3 = 0.00-kN

4 kN f
= — 1G3
fstas

4 kN f
=4, — 2G3
fstas

Fimax3 = 10.41-kN
Tokosu IOSK 123 n HanpexeHosn VEOT cTp 22 ot 36
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EL-TEST n/ct "Nayta"110/20kV

OPY 110kV
KombuHauusa 4/ Loadcase 4:
~ Fsxie ~ Fsxac
F d
AZ1c 1 F d
=S +F S Fqiva = 2.40-kN AZ2c 2
1v4 SX1c s 1v4 Fova = + FSXZC': Fova = 2.07-kN
Cy dq ¢ dy

Miva = FrvaPr+Fwyie =+ (Fsyic* FLY1c)'7

MiHg = F1Ha Py

Mava = Fava P2+ Fwyac =+ (Fsvzc + FLyae) =

MaHa = FanHz P2

2

M M
1H4 1v4 kN
WUV WUH m2 P =014 1<1
M M Sta24
2H4 2V4 kN
Wyy  WyH m2 : =0.23 1 <1
Sta24
e Miva Mimg
=t 1184
tmax 14 14 Fimaxa = 11.84-kN
KombuHauma 5/ Loadcase 5:
F
AZ1n F
F = AZ2n
Vo= Fyys = 2.00-kN Favs =~ Faovs = L73kN

Myvs = FivsPp

2
M1ns = F1Hs P1 + dgwx 0-5P1

Movs = Foys P2

2
M2ns = Fops P2 + dgwx 0-5P2

M M
1H5 1V5 kN
Wyy  WuH m2 : =011 1<1
M M Sta24
2H5 2V5 kN
Wyy  WyH m2 : =0.10 1<1
Sta24
e Mvs M
tmax5 - 4 14 Fimaxs = 7-83-kN
KombuHauma 7/ Loadcase 7:
~ FEQx1n* Fsxun ~ FEQxan* Fsxon
~ Fazin*FeQzin ~ Fazon*FeQzan

d
1
Myy7 = Fy7 P+ Fsvln'7

M1n7 = FinH7°P1

d
2
Moy7 = Foy7:Po + Fsvzn'7

MaH7 = Fan7 P2

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT
KOHCTPpYKUMS © dbyHAameHT F6 123 TpaHcdopmatopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

cTp 23 o1 36



EL-TEST

Mi17:=0
. Minz  Mivy
1G7 = +

Wuv  Wun

Mopz Moy
f2G7 = W + W

uv UH
Mz Myr7
Ftmax7 = | |
14 14

KombuHauuma 8/ Loadcase 8:

. Fsxin
1H8 >
~ Fazin* FeQzin
Flvg=—————

2
a
Mive = FiveP1+ FEQyin = * Fsvan

Mipg = F1HgP1

Mi1g:=0

Ming Mivs
flG8 = W + W

uv UH

. Mopg  Moyg
2G8 = +

Wuv  Wun

_ Mpvg Mits
Fimaxs = | |
14 14

KombuHaumsa 9.1/ Loadcase 9.1:

Fwxin+ FLx1n
2
Fazin
2

Flho1 =

Fivor =
M1va1 = FiverP1

2
M1no1 = F1Ho1'P1 + Agwx 0Py

Mi191:=0
. Minor  Mivar
1G91 = +
Wuv  Wun
. Monor  Movar
2G91 = +
Wuv  Wun
~ Mpver Miten
Ftmaxo1 = | + |
14 14

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS © doyHAameHT F6

n/ct "Nayta"110/20kV

OPY 110kV
4 kN f
=17. —_— 1G7
fsta24
4 kN f
= 6. —_— 2G7
fsta24
Fimax7 = 11.22-kN
_ Fsxon
~ Fazon* FeQzen
- Mavs = Fave P2+ FEQyan = * Fsyan—
4 kN f
= 3. —_— 1G8
fsta24
4 kN f
= —_— 2G8
fsta24

Fimaxg = 14.71-kN

4 kN
m

4 kN
m

Fwxan + FLx2n
2
Fazan
2

Fono1 =

Fovor =

Mova1 = Favar P2

2
M2nHo1 = FoHo1 P2 + dgwx 0-5-P2

MoT91:=0
fiGo1
- 0.18
fstaoa
faco1
- 017
Sta24

Tokosu IOSK 123 n HanpexeHosn VEOT

123 TpaHchopmatopu
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

1 <1

1 <1
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EL-TEST n/ct "Nayta"110/20kV

OPY 110kV

KombuHauma 9.2/ Loadcase 9.2:
FiHg2 =0

FoHg2 =0

_ Fazin
Fivez = —

F
F = 2.00-kN AZ2n
1ve2 Foveo = >

°1 dp

c d
M = FyygoPy +F —+F) yip— , 2 2
1ve2 = F1ve2 PL+ Fwyin > * FLyin May/gz = Forgo Py + FWY2n'7+ FLYZH.7
M = 2.04-KN-m
1Vv92 M2V92 = 1.78-kN-m

M1p92 = F1Hg2'P1 M1Hg2 = 0.00-kN-m  Mypigs = Fopygo°Pp

M M
1H92 1Vv92 4 kN f
uv UH m f
" " Sta24
2H92 2V92 4 kN f
uv UH m f
Sta24
. _Mivez  Mate
tmax92 |14 |14 thax92 = 8.85-kN
Komb6uHaumsa 10.1/ Loadcase 10.1:
~ FEQx1n ~ FEQxan
FiHio1 =——— FiHiop = 067kN  Fapgop = ——— FoH101 = 0-58'kN
. _ Fazin* FEqQzin . _ Fazon*FeqQzon
1v101 2 Fiyv101 = 267-kN 2vi01 2 Foyv101 = 2-30-kN

M1vio01 = FiviorP1
M1p101 = F1H101'P1
MiT101=0

M1H101 . M1vio1

f =
16101
Wuv WuH

Mon101 . Maovi01

f =
26101
Wuv WuH

M1vio1 . M1T101

Ftmax101 = |
14

M1v101 = 240-kKN-m Myyq01 := Foy101°P2
M1H101 = 0-60-kN-m Mypiq01 := Fop101°P2

4 kN f
= 6. —_— 1G101
Sta24

4 kN f
=5, —_— 2G101
Sta24

Ftmax1o01 = 10-44-kN

KombuHaumsa 10.2/ Loadcase 10.2:

F1H102=0

~ Fazin* FEQzin
Fiviee =—————

Mivi02 = Fivioz P1+ FEQYin—-

M1H102 = F1H102'P1

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS © doyHaameHT F6

FiH102 = 0.00-kN  Fopy10p =0

~ Fazon* FEqQz2n
Fivies = 267kN Fayyop = —————

1<1

1<1

a

Mavi02 = Favio2'P2 + FEQyan—-

M1H102 = 0.00-kN-m Mypq05 := Fopy102°P2

Tokosu IOSK 123 n HanpexeHosn VEOT
123 TpaHchopmatopu

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123
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EL-TEST
M1T102:=0 MiT102 = 0.00kN  MjT107:=0
~ Mipi02 Mivioe 4 kN f16102
uv UH m Sta24
M M
2H102 2V102 kN
f - + f ~3.15x 10*— 26102
2G102 W W 2G102 5 ~ 0.4
uv UH m f
Sta24
. Mivioz  Miti02
= +
tmax102 |14 |14 thax102 = 13.93-kN
n3bpaHu: BONTOBE 3a Bpb3Ka rpega-konoHa 6 M16 5.6 S355
chosen: Bolts for fixing beam on column 6 M16 5.6 S355
~ Fimaxa N fis3
16 mm ab.6
~ Fimaxa N fisa
16 mm ab.6
~ Fimaxs N fiss
16 mm ab.6
 Fmax7 N fis7
16 mm ab.6
~ Fimaxs N fisg
16 mm ab.6
~ Fimaxot N fiso1
16 mm ab.6
~ Fimaxo2 N fiso2
16 mm ab.6
~ Fimaxio1 N fisio1
fis101=— 1 — fis101 = 3325 —  ———=012
16 mm ab.6
~ Fimax102 N fisi02
fis102=—— fis10p = 4436 —  ———=016
16 mm ab.6

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS 1 doyHAameHT F6

Tokosu IOSK 123 n HanpexeHosn VEOT
123 TpaHchopmatopu

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

n/ct "Nayta"110/20kV

OPY 110kV

1<1

Aqg = 157-mm’
1<1
1<1
1<1
1<1
1<1
1<1
1<1
1<1

1<1

cTp 26 oT 36



EL-TEST

NMPOBEPKA HA 3EMHATA OCHOBA o ®YHOAMEHT
CALCULATION OF SOIL BASE UNDER FOUNDATION

Fz

M,y
Fxiy

rp or

hfe
hf

)i
o
j
b
B
B
=
i
-
£
3
T
=
~
hfl

M

Fx

Fy |My 2
u

8

BxoaHu gaHHM 3a ycunusTa Ha ropeH pb6 cpoyHaameHT, cbrmacHo Tabn. 2
Input data for the stress on upper edge foundation, acc.to Table 2

n/ct "Nayta"110/20kV

Fx1n Fy1n FZmax1n FZmin1n
Fxan Fyan FZmax2n FZmin2n
Fx_15=| Fy_15=| Fzmax_15= | - Fzmin_15=|
X3n Y3n Zmax3n Zmin3n
Fxan Fyan FZmaxan FZminan
Fxsn Fysn FZmaxsn FZminsn
Fxén Fyeén FZmaxén FZminén
Fx7n Fy7n FZmax7n FZmin7n
Fxsn Fysn FZmax8n FZmingn
Fx12=| ¢ Fyi2=| ¢ Fzmax_1.2=| Fzmin_12=| o
X91n Y91n Zmax91n Zmin91n
Fx92n Fyozn FZmax92n FZming2n
Fx101n Fy101n FZmax101n FZmin101n
Fx102n Fy102n FZmax102n FZmin102n
Mx1n My1n
M . Mx2n M My2n
X 157~ MXSn Y_15~ MYSn
Mxan My an

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT

KOHCTpYKUMs © coyHaameHT F6 123 TpaHcdopmaTtopm
Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

OPY 110kV

cTp 27 ot 36



EL-TEST

Mxsn
Mxén
Mx7n
Mxgn
Mx91n
Mxg2n

Mx101n

Mx102n

n/ct "Nayta"110/20kV
OPY 110kV

Mysn
Myen
My 7n
Mygn
My91n
Myg2n

My101n

My102n

Pasmepu Ha byHpameHTa. Foundation dimensions.

b:= 1.40m LLinpnHa Ha ocHoBaTa Ha dyHaameHTa / Foundation width
a = 1.40m ObmkuHa Ha ocHoBaTa Ha oyHaameHTa / Foundation length
d:=0.70-m LUnpuHa Ha nogkonoHHuka / Foundation width over the base
Si= 0.70m OvmxuHa Ha nogkonoHHuka / Foundation length over the base
th = 0.15-m BucounHa Ha nogkonoHHuKa Hag 3acunkarta / Foundation height above the embankment
hfl = 0.35-m BucounHa Ha cTbnkaTa / Foudation base height
hf2 = 1.20-m BucounHa Ha nogkonoHHuka / Height of the foundation over the base
hf = hfl + hf2 hf =155m BucounHa Ha pyHpameHTa / Foundation height
OnpepensiHe Ha BepTUKanHaTa cuna Ha AoneH pb6 dyHaaMeHT. NE nor

Vertical stress on lower edge foundation

kN

N= 3
m

=165 kN

’\fz = : _3
m

Gl = abhfl’\{
G2 = thfz’\{

Gfnor := G1 + G2

Gpnor := (a-b - C'd)'(hfz - th)'WZ Soil embankment weight

O6emHo Temo Ha BeToHa. Concrete unit weight.

O6emHo Temo Ha 3acunka/ Converse embankment unit weight

Terno Ha pyHaameHTHaTa nnova/
Foundation base weight

Terno Ha NOAKONOHHUKBT/
Foundation weight over the base

CobcTBeHo Temo Ha yHaameHTa/
Foundation dead weight

TernoTo Ha noyBe HaTa 3acunka BbpXy cbyH,u,ameHTa/

Gy = 16.46-kN
Gy = 14.11-kN
Gfnor = 30.58-kN

Gpnor = 25.47-kN

NE nor_max_1.5 = Fzmax_1.5 + Gfnor + Gpnor NE nor_max_1.2 = Fzmax_1.2 + Gfnor + Gpnor
NE nor_min_1.5 = Fzmin_1.5 + Gfnor + Gpnor NE nor_min_1.2 = Fzmin_1.2 + Gfnor + Gpnor
68.144 68.144
N 69.156 N N 68.132 N
F_nor_max_1.5~ 68.155 F_nor_min_1.5~ 68.132
68.155 68.132
Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT
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EL-TEST

NF_nor_max_1.2 =

68.144
68.155
72.198
72.198
68.144
68.144
72.187

-kN

72.187

NF_nor_min_1.2 =

n/ct "Nayta"110/20kV
OPY 110kV

68.144
68.132
64.089
64.089
68.144
68.144
64.101
64.101

-kN

OnpepensHe Ha 3anbBalMTe MOMEHTU B OCHOBHaTa NNOCKOCT Ha dlyHAaMeHTa. Mg,
Restraning moments on the foundation base. M,
3anbBall MOMEHT CMPSIMO OC X B OCHOBHATa MIockocT Ha doyHaameHTa./ Restraining moment direction X

Mfun X 1.5

=My 15+Fy 15h¢

Mfun x 1.2 = Mx 12 +Fy 120

3anbBall MOMEHT CMPSIMO OC Y B OCHOBHATa MNOCKOCT Ha byHaameHTa./ Restraning moment direction Y

Mfun v 15

Mfun X 15=

Mfun x 12 =

=My 15+Fx 15h¢

0.495
5.052

-kKN-m
1.356

6.587

Mfun v 15=

0.495
1.356
1.522
18.369
0.495
5.144
0.66

-kN-m Mfun v 1.2 =

17.507

Mfun v 1.2 My 12+ Fx 1.2

0
3.65
6.093

14.334

16.847
-kKN-m
19.75
14.334
16.847
0

OnpenensHe Ha HanpeXxeHWeTo Ha NoYyBaTa noA bLmurte Ha cdbyHaameHTal soil stress under foundation corners. o, 4

Ffund := a-b
2
WX =

a-b

6

Wy:=a‘—b2
6

91 max 1.5~

91 min_ 15~

02 max 1.5

92 min_ 15~

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS © doyHAameHT F6

OcHoBHa nnowy Ha oyHAameHTa. Basic area of the Foundation.

Wx n Wy ca cbnpoTMBUTENHUTE MOMEHTM Ha OCHOBHaTa

NMOCKOCT Ha hyHOAMEHTa

Wx and Wy are the resistance moments of the Foundation bed.

NF_nor_max_l.5 Mfun_X_l.S Mfun_Y_l.S

Ffund Wx Wy
N F_nor_min_1.5 Mty n_X_15 M¢y n_Y_1l5
Ffund - Wx - Wy
N F_nor_max_1.5 My nX15 My nY15
Ffund - Wx " Wy
N F_nor_min_1.5 Mty n_X_15 M¢y n_Y_1l5
Ffund - Wx ’ Wy

1 max_1.2°=

91 min_ 12~

02 max_1.2°=

92 min_12<

Tokosu IOSK 123 n HanpexeHosn VEOT
123 TpaHchopmatopu

Ffund = 1.96 m>%°
Wx = 0.46.m>%°
Wy = 0.46-m>%°

NF_nor_max_l.Z Mfun_X_l.Z Mfun_Y_l.Z

Ffund Wx Wy
N F_nor_min_1.2 Mty n_X_12 M¢y n_Y_12
Ffund Wx Wy

NF_nor_max_l.Z Mfun_X_l.Z Mfun_Y_l.Z
+

Ffund Wx Wy
N F_nor_min_1.2 Mty n_X_12 M¢y n_Y_12
- +
Ffund Wx Wy
cTp 29 ot 36

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123
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NF_nor_max_1.5 . Mfun_X_l.S . |Vlfun_Y_l.S NF_nor_max_1.2 . Mfun_X_l.Z . |Vlfun_Y_l.Z
g = o =
3_max_1.5 Ffund Wx Wy 3_max_12 Ffund Wx Wy
NF_nor_min_1.5 . Mfun_X_l.S . Mfun_Y_l.S NF_nor_min_1.2 . Mfun_X_l.Z . Mfun_Y_1.2
g H = o - =
3_min_1.5 Ffund Wx Wy 3_min_1.2 Ffund Wx Wy
NF_nor_max_1.5 . Mfun_X_l.S |Vlfun_Y_l.S NF_nor_max_1.2 . Mfun_X_l.Z |Vlfun_Y_l.Z
g = — o = —
4_max_1.5 Ffund Wx Wy 4_max_1.2 Ffund Wx Wy
NF_nor_min_1.5 . Mfun_X_l.S Mfun_Y_l.S NF_nor_min_1.2 . Mfun_X_l.Z Mfun_Y_1.2
(o) ; = - (o) ; = -
4_min_1.5 Ffund Wx Wy 4_min_1.2 Ffund Wx Wy
33.685 33.685 35.85 35.85
16.256 | kN 32.219 | kN 54.311 | kN 38.349 | kN
(o = — (o = — (o) = — O = —
1 max_1.5 18.484 m2 2_max_1.5 45.13 m2 3_max_1.5 51.062 m2 4 max_1.5 24.416 m2
20.37 20.37 49.176 49.176
2.342 65.027 67.192 4.507
31.807 31.807 37.739 37.739
-3.329 70.345 77 3.326
-3.329 | kN -3.329 | kN 77 kN 77 kN
o = — O = — = — = —_
1 max_1.2 2_max_1.2 3_max_1.2 4 max_1.2
— = =95 | 2 — 76.87 | 2 — = 79.035 | 2 == —7.336 | 2
—7.824 54.861 77.358 14.673
—1.451 72.223 75.111 1.437
—-1.451 —-1.451 75.111 75.111
33.685 33.685 35.85 35.85
15.734 | kN 31.696 | kN 53.788 | kN 37.826 | kN
o . = —_— o . = —_— o} . = . — o . = —_—
1 min_15 18.472 m2 2 _min_15 45.118 m2 3_min_1.5 51.05 m2 4 min_1.5 24.404 m2
20.359 20.359 49.164 49.164
2.342 65.027 67.192 4.507
31.795 31.795 37.727 37.727
—7.466 66.208 72.863 -0.811
—7.466 | kN —7.466 | kN 72.863 | kN 72.863 | kN
o . = —_— o . = —_— o} . = . o . = . —
1 min_1.2 2_min_1.2 3_min_1.2 4 min_1.2
— = =95 | 2 — = 76.87 | 2 = 79.035 | = ~7.336 | 2
—-7.824 54.861 77.358 14.673
-5.577 68.098 70.986 —2.689
-5.577 -5.577 70.986 70.986

3aknroveHue: YooBneTBOpeHU ca ycnioBusATa Ha un. 57(4) or Hapea6a Ne1 3a npoekTupaHe Ha nnocko (pyHaUpaHe..
‘brnosuTte U pL60BUTE HanpexeHusi He HaaBuwaeaT 150 kN/m2,

Conclusion: The requirements of article 57(4) of Regulation No1 are fulfilled.
The stress on the edges and corners are below the limit of 150 kN/m2.

Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT ctp 30 ot 36
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OPY 110kV

MpoBepka 3a npeobpblyaHe Ha chyHaameHTal Foundation overturn check

Mprnemame koedurLmeHT Ha curypHocT 1,5 3a oCHOBHO cbyeTaHue 1 1,2 3a 0COBEHHO CbYeTaHNE HA HAaTO BAPBAHETO
cbrnacHo 4n. 75 ot Hapenba Ne1 3a npoekTupaHe Ha nnocko doyHanpaHe.

Safety coefficient for exceptional loadcases Safety coefficient for normal loadcases

a a

Mzad_X_max_1.5= NF_nor_max_l.S'Z Mzad_X_max_1.2 = NF_nor_max_l.Z'Z

3agbpxaly, MOMeHT cnpsiMo oc X B ocHOoBHata nnockoct/ Restraining moment direction X

a a

—  Mgzad X _min_1.2 = NF nor min_1.27

Mzad_X_min_1.5 = NF_nor_min_1.5' > >

3agbpxaly, MOMEHT cnpsiMo oc Y B ocHoBHata nnockoct/ Restraining moment direction Y

b b
Mzad_Y_max_15= NF_nor_max_l.S'Z Mzad Y _max_1.2= NF_nor_max_l.Z'Z
b b

= Mgzad ¥ _min_1.2=NF nor min_127

Mzad_Y_min_1.5 = NF_nor_min_1.5' >

2

Mpoeepka 3a npeobpbLyaHe no oc X.

Mcheck X_1.5 = Mfun_x_1.5K15 Mcheck X_1.2 = Mfun_x_1.2°K1.2
Mpoeepka 3a npeobpbLaHe no oc Y.

Mcheck Y 1.5 = Mfun_ v 15K 5 Mcheck Y 1.2 = Mfun_ vy _1.2°K12

YcnoBue 3a ycToM4MBOCT Ha chyHAaMeHTa cpelly npeobpsuiaHe./ Conditions against overturn

Mzad_X_max_l.S . Mzad_X_min_l.S . Mzad_Y_max_l.S . Mzad_Y_min_l.S .
Mfun x 15 Lo Mfun x 15 Le Mfun v 15 Lo Mfun vy 15 Le
Mzad_X_max_l.Z Mzad_X_min_l.Z Mzad_Y_max_l.Z Mzad_Y_min_l.Z
L. Ch2—y S Ry zhio — 7k
fun_X 1.2 fun_X 1.2 fun_Y_1.2 fun_Y_1.2
0.743 47.701 47.701
7.578 48.409 47.692
Mcheck X 1.5 = 9035 KN-m- Mzag X max_1.5 = 47709 KN-m Mzag X min_15 = 47693 “kN-m
9.88 47.709 47.693
0.594 47.701 47.701
1.628 47.709 47.693
1.826 50.539 44.863
22.042 50.539 44.863
Mcheck X 1.2 = 0.504 KN'M Mg X max 1.2 = 47701 KN-m - Mzaq X min_1.2 = 47701 “kN-m
6.173 47.701 47.701
0.792 50.531 44871
21.009 50.531 44871
0 47.701 47.701
5.475 48.409 47.692
Mcheck Y 1.5 = 9.14 KN'm- Mzag v max 1.5 = 47709 KN-m - Mzad ¥ min_15 = 47693 “kN-m
0 47.709 47.693
Opa3smepsiBaHe Ha onopHa Tokosu IOSK 123 n HanpexeHoBn VEOT ctp 31 o1 36
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EL-TEST

Mcheck_Y_l.Z =

Kx_max_1.5U) =

Kx_max_1.21) =

Ky max_1.54) =

Kx_min_1.20) =

Kx max 1.50) =
96.365
9.583
35.173
7.243

Opa3smepsiBaHe Ha onopHa
KOHCTPpYKUMS © doyHAameHT F6

17.201

20.216
237 KN'm Mg v max 1.2 =
17.201
20.216

y< Mfun_X_l.Sj

Mzad_X_max_l.S.

Z« if y=0

y
Z < oo otherwise

Z
y< Mfun_X_l.ZJ.l

M zad_ X m ax_1.2j 1

Z4 if y=0

y
Z < oo otherwise

Z
y< Mfun_Y_l.SJ.

Mzad_Y_max_l.S.

Z<« if y=0

y
Z < oo otherwise

Z
y< Mfun_X_1.2j

M zad_X min_1.2.

Z4 if y=0

y
Z < oo otherwise

z

47.701
47.709
50.539
50.539
47.701
47.701
50.531

50.531

-kKN-m

j:=0.3
j1:=0..7

Kx_min_1.50) =

Ky max_1.201) =

Ky min_1.50) =

Ky min_1.20) =

Mzad_Y_min_l.Z =

n/ct"

47.701
47.693
44.863
44.863
47.701
47.701
44871

-KN-m

44871

y< Mfun_X_l.Sj

M zad_X min_1.5.

¢
y

Z < oo otherwise

Z
y< Mfun_Y_1.2J.1

M zad_Y_max_1.2.

j1

Tlayta"110/20kV
OPY 110kV

if y=0

Z¢«
y

Z < oo otherwise

Z
y< Mfun_Y_1.5J.

M zad_Y_min_1.5.

Z¢«
y

Z < oo otherwise

Z
y< Mfun_Y_1.2J.

M zad_Y_min_1.2.

Z¢«
y

Z < oo otherwise

z

Kx min 1.50) = Ky max 1.50) = Ky min 1.50) =
96.365 1.10307 1.10307
9.441 13.263 13.066
35.161 7.83 7.827
7.241 1.10307 1.10307

Tokosu IOSK 123 n HanpexeHosn VEOT
123 TpaHchopmaTtopu

Calculations of F6 support and foundation Current I0SK 123 and voltage VEOT 123

if y=0

if y=0

if y=0

ctp 32 o1 36



EL-TEST n/ct "Nayta"110/20kV

OPY 110kV
Kx_max_1.201) = Kx_min_1.201) = Ky max_1.201) = Ky min_1.201) =
96.365 96.365 3.328 3.328
35.173 35.161 1-10307 1-10307
33.21 29.48 3 2.663
2.751 2.442 1-10307 1-10307
96.365 96.365 2.415 2.415
9.273 9.273 3.328 3.328
76.516 67.945 2.999 2.663
2.886 2.563 1-10307 1-10307
3aknoveHue: MUHUManHuUAT koeduumMeH Ha NpeobpbLLaHe NPU OCHOBHU KOMOUHaLMK e no-ronsm or 1.5.
MuHMManHUAT KoeuLMeHT Ha NpeobpbLyaHe Npyu ocobeHn KomouHauum e no-ronsm 1.2.
CnepoBaTtenHo chyHAaMeHTa e yCTOMYMB B eKCNioaTauMoHHO OTHOLLEHMe.
Conclusion: The min. overturn coefficient of normal loadcases is bigger than 1.5.
The min. overturn coefficient of exceptional loadcases is bigger than 1.2.
Hence the foundation is stable.
U3uucnsBaHe Ha 3eMHaTa OCHoBa Nno |-BO rpaHUYHO CbLCTOsIHME - MO HOCela CMOCOGHOCT.
Calculation of the soil base acc.to the 1st limit condition - carrying ability
ks =12
. ks'Mfyn x 1.5 . ksMfun v 15
a 157 h 1.5
- ks’maX(NF_nor_max_l.S) - ks'maX(NF_nor_max_l.S)
. kg Mfun_x_l.z . kg Mfun_Y_1.2
a 12~ b 1.2
- ks’maX(NF_nor_max_l.Z) - ks'maX(NF_nor_max_l.Z)
7.158x 10 ° 0
e = 0.073 m g = 0.053 m max(e ) <2 max(e ) < b
a_15 0.02 b 15 0088 a_l2) =73 b 1.2) = 3
0.095 0
6.856x 10 ° 0.199
0.019 0
0.021 0.233 max(ey 1) =025m & _ 0
0.254 0 3
e = m e = m
a_1.2 _3 b 1.2 b
6.856 x 10 0.274 max(eb 1.2) =0.27m — =047m
0.071 0.199 - 3
9.147x 1072 0233
0.242 0
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OPY 110kV

ONPEOENAHE HA APMUPOBKATA HA ®YHOAMEHTA
CBINMACHO HOPMU 3A NPOEKTUPAHE HA BETOHHU U CTOMAHOBETOHHU KOHCTPYKLIUN-1995r.
HEUEHTPUYHO HATUCHATU KOJNTOHU C NPABOBIbJIHO CEYEHME U CUMETPUYHA APUMPOBKA 3A
NOAOKONTOHHUKA.

FOUNDATION REINFORCEMENT
N = max(FZmaX_llz) +Gy  Ng =30.27-kN

Y2 = 1.0 bo:=c¢ €R = 0.537 hp:=c—5cm
Ry = 17.00-MPa 3a 6etoH knac B20. / concrete class B20
Ryt = 1.2-MPa 3a 6etoH knac B20. / concrete class B20
N¢
X =— X1 = 0.25.-cm
1 1
b2 Rp0c
W= 05(1+ g w =077 R = 375-MPa
M
eo = N_ eo = 55.85.-cm IO = 2hf2
f
| I
| cC 0 c¢c 0
ey = ifl —>— — —— ea:2.33-cm
30 600 30 600
As_p_min := 0.05%-c-d
A = A A = 2.45.cm*%°
s_min ‘= s_p_min s_p_min = &#>¢M
2 2
Jo=A ‘5 A ¢ 5 J. = 4410.00-cm*%
s As_min'| 5 7Y As p min| 5 7O s~ U0-cm
Es
o=— o =727 3a 6etoH knac B20 n ctomana A lll/
Ep concrete class B20 an steel A lll
e
0
8y i=— 5, =0.80
e, e
My=Myx 15 *Fy_15 N2
sal &_ 1.00 ns3bupame/ B:=0.70 KoedUUMEHT 3a U3UUCNsIBaHE Ha CNSiAHETO B 3aBUCMMOCT OT
for b chosen dopmaTa Ha yHAameHTa. Mo Tabn. 4.1 ot HMMN®-1996r. /
My, subsiding coefficient acc. to Table 4.1. HIMMN®-1996
=1+ p——
| M,
B c-d3
Y
648 | i o011
NCr = — + a~JS NCr = 72608.46-kN
|02 kpl 0.1+ 68
1
n=—— n = 1.00 en=€ptey
N¢
1———
Ner
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OPY 110kV

€

c
max == en'N+ E +5-cm €max = 0-98m

2
- vaemax - ”{bszbChO W(l - OSW)

- N-Emax ~ 7b2'Rb'X1'bc'(h0 - 0'5'X1) A
s1+ R -(h —5-cm)
sc'\''0

As = RSC~(h0 - 5~cm)

Xq = 0.25-cm XR = 34.90-cm
Reinforcement := if(x1 < xR,AS,Asl)

OnbHHa (HaTuckoBa) apMMPOBKa Ha NMOAKOMOHHUKA - . 2.00
. . Reinforcement = 0.45-cm
Stretching (stress) reinforcement

ONPEAENAHE HA HOCELLATA APMNPOBKA HA CPA3BAHE - CTPEMEHA 3A NMOAKONOHHUKA.
CALCULATION OF THE CARRYING REINFORCEMENT OF THE FOUNDATION TOP

Q= if(max(FX_l'z) > maX(FY_1,2)°maX(FX_1,2) , maX(FY_l.Z)) Q =4.19-kN

1. MpoBepka 3a 4OCTATBbYHOCT HA CEYEHNETO Q<Qpy
1. Checking the reinf. section

Qpy = 0.3-Ry-d-hy Qpy = 232x 10%kN
2. Mpoeepka 3a cnocobHOCTTa Ha ceveHNeTo camo ga noHece Q/ Q restrain check Q<Qpy
Qpp = 0.6-Ryyd-hy Qpp = 327.60-kN

3aknovyeHue: CevyeHNETo € B CbCTOAAHME CaMO Aa NoHece cpaA3BaHeTo. ApMUPOBKaTa € KOHCTPYKTUBHA - CTPeMeHa
¢8 npe3 20 cm.
Conclusion: The requirements are fulfilled. The reinforcement is constructive ¢8 through 20cm

NMPOBEPKA HANMPOABHBAHE/ COLLAPSE CHECK

oy = 1.2 3a 06ukHoBeH 6eToH knac B20/ concrete class B20
Uy = 2:c+2-d+ 4-hf1

Nt chk = Om Ryt Um N

Nf = 30.27-kN Nf_chk = 3931.20-kN

ONPEAENAHE HA HOCELLA APMUPOBKA 3A ®YHOAMEHTHATA MNMJIOYA/ FOUNDATION REINFORCEMENT

1. TopHa apmuposka/ Upper reinforcement

—2.00
a:= (hep — hyg) Y, q=17.32-kN-m
=2 ¢ I, = 0.35m
k=75 k=™
q-Ik2~1vm
My, = — My, = 1.06-kN-m
Mku
Q= o, = 0.00069 Ny = 0995
Ry 100-cm: gy - 5-cm)2
Mku 2.00 -
Ag, = Ag, = 0.09-cm 3a 1 nnHeeH meTbp/ per linear meter
Rsc'nku'(hfl - 5'Cm)
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EL-TEST n/ct "Nayta"110/20kV

OPY 110kV
2. onHa apmupoBka/ Lower reinforcement
) kN
Tmax = max(max(c’l_max_lz)’max(dz_max_l.z) ; maX(US_max_l.Z)’max(°4_max_l.2)) Tmax = 19-03—
m
%1
~ Tmax kM
. Mkb .
Rb~100-cm-(hfl - 5-cm)
Mkb 2.00
Agp = R 1o (her —5.cm Agp = 0.43-cm 3a 1 NMHeeH MeTbp/ per linear meter
sc kb ( f1 )
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