EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV

BXOOHWU OAHHW /| ADDITIONAL INFORMATION

HopmamueHu HamoeapeaHusi om essmbp / Wind load

CwobrnacHo Hapen6a Ne3 3a OCHOBHM NOMNOXeEHUS 3a NPOEKTUPaHEe Ha KOHCTPYKLUUNTE HA CTPOeXuTe

1 3a Bb3gencTeusTa Bbpxy Tax 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

HopmMaTtuBHOTO HaToBapBaHe OT BATHP MPU CKOPOCT Ha BATbpa: -
Vi=35—
V> 1000-kg kN s
Wiy = ———— W, = 0.77—
1600 N

OnpedensiHe Ha ceusmu4Hama cuna / Earthquake load
CwvrnacHo "Hapenba NeP[1-02-20-2 3a npoekTupaHe Ha crpagu U CbOPBXEHUS B 3eMeTPBbCHM panoHn” ot 2012
Acc.to " Regulation NeP[1-02-20-2 for building design in seismic areas", published 2012

nsuncnutenHaTa cemsmuyHa cuna e/ the calculated earthquake load is: Eik = Eik = C.R.Ks.B;mij-Qc=ah.Q,=av.Q,,
kbaeTto/ where:
C:=15 Koe(pl/ILWIeHT Ha 3HA4YMMOCT Ha crpaguTe U CbOpbXEeHUATa 3a eN1IeKTPO U TEPMUYHU LeHTpalnu ot

MW
oOLLoHaLMOoHanHo 3Ha4yeHne ¢ MoLlHocT Hag 100MW;
coefficient for building and equipment priority of electrical and thermal power plants, rated over 100MW

NRW;: 0.33 KOeUUMEHT Ha pearMpaHe Ha KOHCTPYKUUATA;
KC :=0.27 censmmyeH koeduumneHT/ seismic coefficient
Bi =25  AvHaMUYeH koedUUMEHT 3a TpeTa rpyna noysu;

Nik = 1 KoquI/ILWIeHT 3a pasnpeperneHne Ha N34NCcrinTesIHoTo cCemM3aMn4HO HaToBapBaHe,

ah:= C-R-Ke-Bimik av = ah ah = 0.33 av=0.33
Mogyn Ha enacTtuyHoCT Ha npodunHa ctomaHa BCT3/ / Elastic modulus steel BCT3 Egy3 := 210000-MPa
Mogyn Ha enactuyHocT Ha 6eToH knac B20/ Elastic modulus concrete class B20 Ep, := 27500-MPa
Mopayn Ha enactnyHocT Ha ctomana A |ll/ Elastic modulus stell Alll Eg := 200000-MPa

KOE®ULIMEHTU 3A HATOBAPBAHE/PARTIAL SAFETY FACTORS
yM := 1.10 KoedmumneHT 3a HaToBapBaHe 3a ctomaHa/

partial safety factor for steel

yC :=1.20 koedmumneHT 3a HaToBapBaHe 3a 6eToH/

partial safety factor for concretel
MakcumanHu HanpexeHusa/ Maximum stresses:

$235 JRG2 ( DIN 18800): o N I . N
C380/230 (BCt3cn5) (BC2592-71) y24 = 240—— Stazd = -~ Sta2q = 218.18—
mm Y mm
$355 JRG3 ( DIN 18800): s N o fy36 o
C500/360 (10r2C®) (BOC4880-74) 36 = 360—— Sta36 = Sta36 = 327-
mm Y mm*

MakcumanHu HanpexeHusa Ha cMadykBaHe/ Maximum stresses:

S235JRG2:  M12 ol | 12 N

( DIN 18800): ™ dip mm

C380/230 f

(BC13cn5) M16 ¢ 35mm  d 18mm f YA, 16 0.3 f 401.21

16 = 16°= ba2416 = Lo ba2416 = *7*
(BAC2592-71) ™ dig mm2%
V20 ‘ ‘ I
Y 20 mm*
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
V2a ‘ ‘  yoaf 4 N
mm
S355JRG3  M12 _fvas( f2
( DIN 18800): b 12 mm*’
C500/360
(10r2co) fyss[ €16
(BAC4880-74) M16 ba3616 = llld_lG -03 fhase16 = 601.82—
mm
f e
Y36 20
M20 f =—11—-0.3 f = 556.36
ba3620 ba3620
™ dao mm?%
f e
Y36 24
Y 24 mm™
3a HV rawkun 10.9 ¢ 0.5 Fv HayanHo ycunue/ For HV-screws 10.9 with 0,5 Fv initial stressing:
fyaal €12
S235JRG2:( DIN 18800): M12 fhaoapy = 1.35———{ 11— - 03| fyo4p, = 49021
C380/230 (BCT3cn5) (BAC2592-71 ™ dpp mm>°
fyss[ €12
S355JRG3  ( DIN 18800): M12 fhazspy = 1.35——{ 1L.1— - 03| fa35r, = 73531
C500/360 (10r2C®) (61C4880-74) ™ 12 mm?>
MakcumarsHa siKoCT Ha CKbCBaHe/
MakcumanHo ycunue Ha cpassaHe/ Maximum shearing stress:  tensile breaking stress: fi
_ . N  Tkap*ass
mm ¥ mm®
_ . N ks %56
mm ¥ mm®
_ . N  Tkag 88
mm ¥ mm®
. ‘ N  TK10.9'%a10.9
*310,9 = 0-55 fk109 = 1000— w09 =———— fa0.9 = 500.00—
mm ¥ mm*
MakcumanHu ycunus Ha onbH/ Maximum tensile stress:
. N ~Tyae
mm mm
. N ~ Tyse
mm mm
. N fys.s
mm mm
‘ N fy109
mm Y mm*’
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EN-TECT
EL-TEST

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

ONPEAENAHE HA YCUNUATA HA TOPEH Pbb ®YHOAMEHT NOA4 MNMPEKbCBAM.

CXEMA HA HATOBAPBAHUATA

CACULATION OF UPPER EDGE FOUNDATION STRESS UNDER CIRCUT BREAKER.

LOAD DIAGRAM

FAZ

FAZ
FEQZ

o
-
e
~

1

233
X< X

1 3xFSY1

EEE——"-— 3xFDY1
FSx2 FSx2 FSX2 xFSY2 SXFLY1
FDX2 FDX2 FDX2 3xFDY2
FLX2 FLX2 FLX2 3xFLY2
]
FEQX FEQX FEQX FEQY
S —_— S
FWX FWX FWX
——— ——— ——— o 3Fwy
—FCZ —FCz
~| o] a © FMZ ~
o FMZ || FMZ
FMX +Fez +Fez 2%FCX FMY 2XFCY
f —
— — —————
| f |
1 1
OumeHcun / Dimensions:
AI/\:: 2500-mm h:=150-mm a:=1770-mm b := 1674-mm G 1674-mm d:= 3348-mm k:= 1770-mm
e =0-mm ey :=0-mm f:=25300mm n:=1I1-h n=235m p := 1750-mm
OuameTbp Ha cbopbxeHneTo/ equipment diameter: dy := 350-mm

ToBapu ot cbopbxeHueto/ Equipment loads:

OCHOBHW/ NORMAL:

CobCcTBEHO TErno Ha CbopbXEHNETo/
Dead load of equipment:

Batbp Bbpxy cvopbxeHusaTta/ Windload on equipments:

K., -KoedULMEHT 3a OTYNTaHe Ha BATbPA No BUCOYMHA/

windload height coefficient

no cxema 12a t1abn.8.2 Ha Hapenba 3
acc.to diagram 12a,tab.8.2 of
Regulation No3

no Tabn.9 Ha Hapen6a 3/ k, =08 Yiy = 14
acc.to Regulation No3,tab.9

05, 05
5 5 m kg
R, :=0.88-d- [W_-K, 7,10 R,=9.02x 10" ————
e k\/ m "z tfw e s

no cxema 13 (1 1) Tabn.8.2 Ha Hapepnba 3 3a/

acc.to Regulation No3,tab.8.2 e d_k hg =957

k := 0.647 - 3a CTOMaHEHW KOHCTpyKunn/ 1

A :=0.001 for steel constructions: — =286x 10‘3 il

dk m

Cy - aepoanHamMunyeH koeduumeHT/ Cxool := 0.72no cxema 14 T§6n.8.2 Ha Hapepnba 3/ oy = k‘cxool oy = 047
streamline coefficient acc.to Regulation
No3,diagram14,tab.8.2
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EN-TECT n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
. kN
HOpMaTMBHa CTOMHOCT Ha CTaTU4YHaTa KOMMNOHEHTa Ha HaToBapBaHe OT Bﬂpr/ Wn = Wm-kz-cw Wn =0.29—
static winload: m?

OnbBaTenHa cuna Ha npoBoaHuk:Static conductor tension FSXln .= 0.00-kN FSch = 1'3FSX1n FSch = 0.00KkN

FSYln :=0.2-kN FSch = 1'3FSY1n FSch = 0.26 kN
FSXZn :=0.00-kN FSXZC = 1'3FSX2n FSXZC = 0.00kN
FSYZn :=0.2-kN FSYZC = 1'3FSY2n FSYZC = 0.26 kN
Batbp Bbpxy nposogHuk/Windload on conductor: Fixin=0LkN  F| yq.=14F y1, FLx1c=014kN
FLYln := 0.0-kN FLch = 1'4FLY1n FLch = 0.00kN
FLXZn = 0.1-KN FLXZC = 1'4FLX2n FLXZC = 0.14kN
FLY2n := 0.0-kN FLYZC = 1'4FLY2n FLYZC = 0.00kN
MoHTaxeH ToBap/ Errection load: Fmxn = 1.00-kN Fmxe = 13Fmxn Fmxe = 1-30kN
FMYn := 1.00-kN FMYc = 1'3FMYn FMYc = 1.30kN
FMZn := 1.00-kN FMZC = 1'3FMZn FMZC = 1.30kN

OCOBEHW/EXCEPTIONAL

Kbco cbeanHeHune/ Short-circuit forces: Foxin = 0.00-kN FDy1n = 2.0-kN

Cwvnu ot npeskntoyBaHe/

F := 1.50-kN
CXn
Switching forces:

Fcyn = 1.50-kN Fczmaxn = 12-kN

Fczminn = —12°kN

Ceunsmmynu cunu/

F = 1.34kN
EQXn
Earthquake load: Q

Feoxn = aFazn

OnopHa kKoHcTpykumsal Supporting structures Konouna/ Column

Cob6ceTreeHo Terno/Dead load: kN

Quezn Fuczn = AucznM

Gucze = Llyezn - Fucze = dueze M

Batbp Bbpxy onopHa koHcTpykumnsa/Windloadon support structure: by := 200-mm bcy == 200-mm
. kN . kN
Gewxn = Doy (0.6 + 0.8)- W, ewxn = 0.21? Aowyn = boy (0.6 +0.8) Wi Gy = 0.21?

Fucwxn = Gewxn ™ Fucwxn = 0-50kN Fucwyn = dewyn " Fucwyn = 0-50kN

Fucwxe = TwFucwxn  Fucwxc = 0-71kN Fucwye = YwFucwyn  Fucwye = 0-71kN

Ceunammynu cunu/

F = 0.79kN
UCEQXn
Earthquake load: Q

Fucegxn = aFyczn
Fucegoyn=a"Fyczn  Fuceqyn=0-79kN

Fucegozn=a&Fyczn  Fuceqzn = 0-79kN

Opa3smepsiBaHe Ha onopHa
KOHCTpYKUMa 1 dyHaameHT F5
Calculations of F5 support

and foundation
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV

lpepa/ Beam

kN

Cob6cTseHo Terno/Dead load: Yugzn = 0'5'? Fuczn = Gugzn P Fueze =11 Fuezn  Fucze = 1-93kN
BaTbp BbpXY onopHa ) ) kN ) kN
koHcTpykums/Windload: Pg = 0-36'M dgyyn = by 1.4 Wiy gy = 0'39? Ggwyn = Pg14Wpy  dgyyn = 0'39?
Fucwxn =0 Fucwxn = 0-00kN Fuewyn = 9wyn'2?  Fugwyn = 1.35kN
Fuewxc = "wFuewxn  Fucwxc = 0-00kN Fuewyc = "fw Fuewyn Fucwyc = 1-89kN
Ceunsmunynmn cunn/ F = ah-F F = 0.58kN
UGEQXn UGZn UGEQXn
Earthquake load: Q Q
FuceQyn = Fuczn  FuceQyn = 0-58kN
FuceQzn = a"Fuszn  Fuceqzn = 0-58kN
OlPELEJISIHE HA YCUJIUATA HA TOPEH Pbb ®YHOAMEHT.
CALCULATION OF THE STRESS ON THE UPPER EDGE FOUNDATION.
A: CobcrBeHo Terno / Dead load:
HOpMaTMBHM HaToBapBaHus/normative loads
3 1
Fzmaxan = 5FAzn+ Fuczn * - Fuezn FZmaxan = 9-22kN
3 1
Fzminan = 5FAzn * Fuczn * 5 Fuczn FZminan = 922kN
nsuncnuTenHu HatosapeaHus/calculating loads
3 1
Fzmaxac = Faze* Fucze * S Fueze FZmaxac = 10-75kN
3 1
Fzminac = Faze* Fucze * S ucze FZminac = 10.75kN
C.1: Barsp no oc X / Windload direction X
HOpMaTMBHM HaToBapBaHus/normative loads
] k
Fzmaxcin = 3Fwxn 7 * 3Fixan 7 + Fixens FZmaxcin = 1-27kN
_ d k
Fzmincin = =3 Fwxn T = 3 FuxanT ~3Fuxen s FZmincin = ~1.27kN
3 3 3
Fxcin = ZFwxn * Fucwxn * 5-FLxan =2 FLxan )
_ g
M 3 o (n+b) + F N R (N d) 4 Fy (4 K) "XCin = 7314 2 K
=— -(n+b) + —_—— ‘(n+d) +— -(n+
YCIn = " WXn UCWXn™, 75 " LX1n 5 LX2n Mycip = 4.08kN-m
Opa3smepsiBaHe Ha onopHa MpekbcBay ctp 501 38
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV

nsyncnuTenHu HatosapeaHus/calculating loads

b d K
Fzmaxcie = 3Fwxe T * 3Fixac T + Fixec FZzmaxcic = 1-78kN
. d K
Fzmincie = ~3Fwxe T =3 Fuxaes ~Fixec T FZminc1c = ~1.78kN
3 3 3
Fxcic = EFWXC +Fucwxe * > FLxac* > FLxac )
B 3 K9
M % Fyyxc(n+ D)+ F D R e (6 4 F (4 K) xcleT IR 5
=— -(n+b) + —t— -(n+d) +—- -(n+
YClc ™~ 5 " WXe UCWXc™, "7, " LXlc 5 LX2c My e = 5.72kN-m
C.2: Batbp no oc Y/ Windload direction Y
HOpMaTMBHM HaToBapBaHus/normative loads
FZmaxcan = 0-00-kN FZmaxcan = 0-00kN
3 3 1 3
Fycon = > FLyin+ ;van +Fucwyn * EFUGWYn - E'FLYZn Fycon = 1.68kN

3 3 n o1 3
Mxcan =5 FLyan (M &)+ ZFwyn (1+ 6+ FucwynS * S Fuewyn = - FLyan (MK Mycon = 4.20kN-m

nsyncnuTenHu HatosapeaHus/calculating loads

FZmaXCZC = 0.00-kN
FZmlnC2C = 0.00-kN

FZmaxcac = 0-00kN
FZmincac = 0-00kN

3 3 1 3

Fycae =5 FLyvie* SFwye * Fucwye ¥ 5 Fuewye =5 FLvae Fycac = 2:35kN

3 3 no1 3
Mxcoc = ;FLvlc‘(” +d) + ;FWYc‘(” +0) + Fucwye * 5 uewye - ;FLYZc‘(” +K)  Mycpe = 588kN-m

D: OnbBartenHa cuna ot npoBogHuK / Static conductor tension
HOpMaTMBHM HaToBapBaHus/normative loads

d k
Fzmaxpn = 3Fsxan7 =3 Fsxan T F2maxpn = 0-00kN
. d k
FZminDn = _3'F8X1n'? + 3'FSXZn’? FZminDn = 0-00kN
3 3
Fxpn =% Fsxin~ > Fsxan Fxpn = 0.00kN
3 3
MYDn = E FSXln(n + d) - EFSXZn(n + k) MYDn = 0.00kN-m
OpasmepsiBaHe Ha onopHa MpekbeBay cTp 6 oT 38
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV
) 3
Fyon=%Fsvin Fypn = 0-30kN
] 3
Mxpn == Fsyin(n+d) Mypp = 1.71kN-m
nsyncnuTenHu HatosapeaHus/calculating loads
] k
Fzmaxpe = 3 Fsx1c 7 ~3Fsxac FzmaxDc = 0-00kN
. d k
FZminDc = _3'F8X1c’? + 3'FSX20’? FZminDc = 0-00kN
3 3
Fxpe =5 Fsxae =5 Fsxac Fxpc = 0.00kN
3 3
MYDC = EFSX].C(n + d) - EFSXZC(n + k) MYDC = 0.00kN-m
) 3
Fype =7 Fsvic Fyp = 0-39kN
] 3
Mxpe =~ Fsyie (N +d) Mype = 222 kN-m
E: Kbco cheanHenue / Short-circuit forces
HOpMaTMBHM HaToBapBaHus/normative loads
3 d 3 k
Fzmaxen =~ Foxan 7 * 5 Foxan T FZmaxgn = 0-00kN
3 d 3 k
Fzminen = = Foxin T~ Foxen FZmingn = 0-00kN
3 3
Fxen =~ Foxin* 5 Foxan FxEn = 0-00kN
3 3
MYEn = EFDX].n(n + d) + EFDXZn(n + k) MYEn = 0.00kN-m
) 3
Fyen == Fbvin Fygn = 3-00kN
] 3
Mxen =5 Foyin (1 +d) Mygp = 17.09kN-m
H: MoHTaxeH ToBap /| Erection load
HOpMaTMBHM HaToBapBaHus/normative loads
FZmaxHn = Fmzn FZmaxHn = 1.00kN
FZminHn = 0-00-kN F2mindn = 0-00kN
FXHn = Fmxn FyHp = 1OOKN
MyHn = Fmxn " My pyn = 235 kN-m
FyHn = Fmyn Fypp = LOOKN
MxHn = Fmyn " My = 235 kN-m
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
n3umcnuTenHn HatosapeaHus/calculating loads
FzmaxHc = Fmze FZmaxHc = 1-30kN
FXHe = Fmxe FyHc = 1.30kN
MyHe = Fmxc ™ My e = 3:06kN-m
FYHe = Fmye Fypc = 1.30kN
F: MpeBkntoyBaTenHu cunu / Switching forces
HOpMaTMBHM HaToBapBaHus/normative loads
FzmaxFn = Fczmaxn FZmaxFn = 12.00kN
FzminFn = Fczminn FZminFn = ~12.00kN
FxFn = Fexn Fypp = 1.50kN
MyFn = Fexn D My = 3.53kN-m
Fyrn=Feyn Fypn = 1.50kN
G1: 3emeTpecenue no oc X/ Earthquake load direction X
HOpMaTMBHM HaToBapBaHus/normative loads
. a
FzmaxG1n = 3FEQXn T F2maxGin = 2-8LkN
' a
FZminG1n = _SFEQXn’? FZminG1n = ~281kN
3 1
Fxe1n =~ FEQxn * FucEQxn * 5 FUGEQXN FxGin = 3-08kN
) 3 n 1
MYGln = EFEQXn (n+a) + FUCEQXnE + EFUGEQXnn MYGln = 9.87kN-m
G2: 3emeTpecenue no oc Y/ Earthquake load directionYX
HOpMaTMBHM HaToBapBaHus/normative loads
FZmaxGan = 0-00-kN F2maxGan = 0-00kN
FZminGZn = OOOkN FZminGZn =0.00 kN
3 1
Fyean=-FEQyn* FucEQyn* S FuGEQYn Fygan = 3.08kN
) 3 n 1
MXGZn = EFEQYn (n+a) + FUCEQYnE + E FUGEQYnn MXGZn = 9.87kN-m
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV

G3: 3emeTpeceHue no oc Z/ Earthquake load direction Z
HOpMaTMBHM HaToBapBaHus/normative loads

FZmaxGan = %FEQZn *Fuceqzn* %FUGEQZn FZmaxGan = 3-08kN

FZzminGan = ~FzmaxGan FZminGan = ~3-08kN
FyGan = 0-00-kN FyGan = 0-00kN

My Gap = 0-00-kN-m My G3n = 0-00kN-m

Fygan = 0.00-kN Fygan = 0-00kN

My G3n = 0-00-kN-m MyG3n = 0-00kN-m

KomOuHauuu ot HaToBapBaHuaTa/ Foundation loadcases
OCHOBHU KOMBUHALNN/ NORMAL LOADCASES

KombuHauusa 1: CobcTBeHo Terno (A) Loadcase 1: Dead load (A)

HOpMaTMBHM HaToBapBaHus/normative loads

Fzmaxin = FZmaxAn Fzmaxin = 9-22kN
FZminin = FzminAn F2mintn = 9-22kN
Fx1n = Fxan Fy1p = 0.00kN
My1n = Myan My = 0.00kN-m
Fyin = Fyan Fyqp = 0.00kN
Mx1n = Mxan Myypy = 0.00kN-m

nsyncnuTenHu HatosapsaHus/calculating loads

Fzmaxic = FzmaxAc Fzmaxic = 10-75kN
Fzminic = FzminAc FZmin1c = 10.75kN
Fx1c = Fxac Fycqc = 0.00kN
My1c = Myac My = 0.00kN-m
Fyic=Fyac Fyqc = 0.00kN
Mx1c = Mxac My = 0.00kN-m

KombuHaumsa 2: CT(A)+OnbBaTenHa cuna ot nposoaHuk(D)+MoHTaxeH ToBap(H)
Loadcase CT(A)+ Static conductor tension (D)+ Erection load (H)

HOpMaTMBHM HaToBapBaHus/normative loads

FZmax2n = FZmaxAn * FZmaxbn * FzmaxHn FZmaxan = 10.22kN

FZzmin2n = FzminAn * Fzmindn * FZminHn FZminzn = 9:22kN

Fxan = Fxan* Fxpn* FxHn Fxon = 1.00kN

My2n = Myan+Mypn+Mypn Myz2n = 2.35kN-m

Fy2n=Fyan*Fypn* FyHn Fyon = 1.30kN

Mx2n = Mxan* Mxpn + MxHn Mx2n = 4.06kN-m
Opa3smepsiBaHe Ha onopHa MpekbcBay ctp 9ot 38
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
nsyncnuTenHu HatosapeaHus/calculating loads
Fzmax2c = Fzmaxac * FzmaxDc * FzmaxHc FZmaxac = 12.05kN
Fzmin2c = Fzminac * FzminDe * FzminHe FZmin2c = 10.75kN
Fx2c = Fxac * Fxpe + FxHe Fxac = 1-30kN
Myac = Myac * Mype + MyHc Myzc = 3.06kN-m
Fyac = Fyac* Fybe + Fyhe Fyac = 169kN
Mxac = Mxac * Mxpe + MxHc Mxac = 528KkN-m
Kom6uHaumsa 3: CT(A)+Batsbp no oc X(C1)+OnbBaTtenHa cuna ot nposogHuk(D)
Loadcase 3: CT(A)+Wind direction X(C1)+Static conductior tension (D)
HOpMaTMBHM HaToBapBaHusi/normative loads
FZmax3an = Fzmaxan * 0-9F zmaxcin * 0-95F zmaxpn FZmaxan = 10.37kN
FZzmin3n = Fzminan + 99Fzminc1n * 0-95F zminDn FZminan = 8.08kN
FXSn = FXAn + 0'9FXC1I’I + 0.95FXDn FXSn = 1.17kN
MY3I’1 = MYAn + 0'9MYC1I’1 + O.95MYDn MY3I’1 = 3.67kN-m
FYSn = FYAn + 0'9FYC1n + 0.95FYDn FYSn = 0.29kN
MX3I’1 = MXAn + 0'9MXC1I’1 + 0.95MXDn MX3I’1 = 1.62kN-m
nsyncnuTenHu HatosapeaHus/calculating loads
Fzmax3ac = Fzmaxac * 9-9F zmaxcic * 0-99F zmaxpe FZmax3c = 12-35kN
Fzmin3c = Fzminac * 0-9Fzminc1c * 0-95F zminDe FZminac = 9-15kN
FXSC = FXAC + O'9FXC1C + 0'95FXDC FXSC = 1.64kN
MY3C = MYAC + 0'9MYC1C + 0'95MYDC MY3C = 5.14kN-m
FYSC = FYAC + O'9FYC1C + 0'95FYDC FYSC = 0.37kN
MX3C = MXAC + 0'9MXC1C + 0'95MXDC MX3C = 2.11kN-m
Komb6uHaums 4: CT(A)+Batsbp no oc Y(C2)+OnbBaTenHa cuna ot nposogHuk(D)
Loadcase 4: CT(A)+Wind direction Y(C2)+Static conductor tension (D)
HOpMaTMBHM HaToBapBaHus/normative loads
FZmaxan = Fzmaxan * 0-9F zmaxcan * 0-95F zmaxpn FZmaxan = 9-22kN
FZminan = Fzminan + 9-9F zmincan * 0-95F zminpn FZminan = 9:22kN
FX4n = FXAn + 0'9FXC2n + 0.95FXDn FX4n = 0.00kN
MY4I’1 = MYAn + 0'9MYC2I’1 + O.95MYDn MY4I’1 = 0.00kN-m
FY4n = FYAn + 0'9FYC2n + 0.95FYDn FY4n = 1.80kN
MX4I’1 = MXAn + 0'9MXC2I’1 + 0.95MXDn MX4I’1 = 5.40kN-m
nsuncnuTenHu HatosapeaHus/calculating loads
Fzmaxac = Fzmaxac * 9-9F zmaxcac * 0-99F zmaxpe FZmaxac = 10-75kN
Fzminac = Fzminac * 0-9Fzminc2c * 0-95F zminDe FZminac = 10.75kN
FX4C = FXAC + O'9FXC2C + 0'95FXDC FX4C = 0.00kN
MY4C = MYAC + 0'9MYC2C + 0'95MYDC MY4C = 0.00kN-m
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
FY4C = FYAC + O'9FYC2C + 0'95FYDC FY4C = 2.49kN
MX4C = MXAC + O'9MXC2C + 0'95MXDC MX4C = 7.40kN-m
OCOBEHU KOMBUHALNN/ EXCEPTIONAL LOADCASES

OT HOPMaTUBHM HaToBapBaHus / from normative loads
KombuHaums 5: CT(A)+Kbco creamHenune(E)/ Loadcase 5: CT(A)+Short circuit forces
Fzmaxsn = Fzmaxan * Fzmaxen FZmaxsn = 9-22kN
Fzminsn = Fzminan * FZminen FZminsn = 9-22kN
Fxsn = Fxan+ Fxen Fxsn = 0.00kN
MYSI’] = MYAn + MYEn MYSI’] = 0.00kN-m
Fysn=Fyan+ Fyen Fysn = 3.00kN
MXSI’] = MXAn+ MXEn MXSI’] = 17.09kN-m
Kom6uHauums 6: CT(A)+OnbBaTenHa cuna ot nposogHuk(D)+MpeBkntouBaHe(F)
Loadcase 6: CT(A)+Static conductor tension(D)+Switching (F)
Fzmax6n = Fzmaxan * 0-99F zmaxpn + FzmaxFn FZmaxen = 21.23kN
Fzmin6n = FzminAn * 0-95FzminDn * FZminFn FZmingn = ~2-78kN
FX6n = FXAn + 0.95FXDn + FXFn FX6n = 1.50kN
MYGI’] = MYAn + 0'95MYDn + MYFn MYGI’] = 3.53kN-m
FY6n = FYAn + 0.95FYDn + FYFn FY6n = 1.79kN
MXGI’] = MXAn + 0'95MXDn + MXFn MXGI’] = 5.15kN-m
Kom6uHauumsa 7: CT(A)+OnbBaTenHa cuna ot nposogHuk(D)+Ceunsmuynu cunu 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 * 0-99F zmaxbn + FzmaxG1n * FzmaxGan FZmax7n = 15:11kN
Fzmin7n = Fzminan * 0-95FzminDn * FZminG1n * FzminG3n FZmin7n = 3-34kN
Fx7n = Fxan*0-95Fxpn+ Fxgin* Fxaan Fx7n = 3.08kN
My7n = Myan+0-95Mypp + Mygin + Myaan My7n = 9-87kN-m
Fy7n=Fyan*095Fypn+Fygin* Fyaan Fy7n = 029kN
Mx7n = Mxan + 0-95Mxpp + MxGin + Mxaan Mx7n = 1.62kN-m
Komb6uHauus 8: CT(1)+OnbBatenHa cuna ot npoBoaHuk(D)+Censmunynu 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)
Fzmaxgn = Fzmaxan * 0-99F zmaxbn + FzmaxG2n * FzmaxGan FZmaxgn = 12:31kN
Fzmingn = Fzminan * 0-95FzminDn * FzminG2n * FzminG3n FZmingn = 6-14kN
Fxan = Fxan+ 0-95Fxpn+ Fxgan* Fxaan Fxgn = 0-00kN
MY8I’1 = MYAn + 0'95MYDn + MYGZn + MYGSn MY8I’1 = 0.00kN-m
Fyan = Fyan+0-95Fypn+ Fygan* Fyaan Fygn = 3-37kN
MX8I’1 = MXAn + 0'95MXDn + MXGZn + MXGSn MX8I’1 = 11.49kN-m
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV

Kom6uHaums 9.1: CT(A)+Bsatbp no oc X(C.1)+Kbco creamHenume (E)
Loadcase 9.1: CT(A)+Windload direction X(C.1)+Short-circuit forces (E)

Fzmax91n = Fzmaxan * 0-8Fzmaxcin + Fzmaxen Fzmaxg1n = 10-24kN
Fzminoin = Fzminan * 0-8F zmincin + FZminen FZming1n = 8-21kN
Fx91n = Fxan* 08Fxcin + Fxen Fxg1n = 1.04kN
Myg1n = Myan+08Mycin + My Myg1p = 3.27kN-m
Fyotn = Fyan+ 08 ycin + Fyen Fygin = 3.00kN
Mxg1n = Mxan+0-8Mxc1n + Mxgn Mxg1p = 17.09kN-m

KombuHaums 9.2: CT(A)+Bsatbp no oc Y(C.2)+Kbco cbeanHeHue (E)
Loadcase 9.2: CT(A)+Wind load direction Y(C.2)+Short-circuit forces (E)

FZmax92n = Fzmaxan * 0-8F zmaxcan + Fzmaxen FZmaxgzn = 9:22kN
Fzming2n = FzminAn * 0-8Fzmincan * Fzminen FZmingan = 9-22kN
Fx92n = Fxan+ 08Fxcan + Fxen Fxgan = 0-00kN
Myezn = Myan+ 08Mycan + Myen Mygon = 0.00kN-m
Fyozn = Fyan+ 08Fycon + Fyen Fygon = 4.34kN
Mxg2n = Mxan* 08Mxcan + Mxen Mxgon = 20.45kN-m

Kom6uHaumsa 10.1: CT(A)+CensammyHm cunm no ocu X(G.1)+/-Z(G.3)
Loadcase 10.1: CT(A)+Earthquake load direction X(G.1)+/-Z(G.3)

FZzmax101n = FzmaxAn * FzmaxGin * FzmaxGan FZmax101n = 15-11kN
FZmin101n = FzminAn * FzminG1n * FzminGan FZmin101n = 3-34kN
Fx101n = Fxan* FxGin* Fxaan Fx101n = 3-08kN
My101n = Myan*Mygin* Myasn My101n = 987kN-m
Fy1o1n = Fyan* Fycin* Fyaan Fy101n = 0-00kN
Mx101n = Mxan* MxG1n* Mxasan Mx101n = 0.00kN-m

KombuHaumsa 10.2: CT(A)+CenammnyHu cunu 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 + FzmaxG3n FZmax102n = 12.31kN

FZmin102n = FzminAn * FzminG2n + FzminGan FZmin102n = 6-14kN

Fx102n = Fxan* Fxgan* Fxaan Fx102n = 0-00kN

My102n = Myan*Mygan* Myaan My102n = 0.00kN-m

Fy102n = Fyan* Fyean* Fyaan Fy102n = 3.08kN

Mx102n = Mxan* Mxg2n* Mxasan Mx102n = 9-87kN-m
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
Opa3mMmepsaBaHe Ha ctonkaTta/Dimensioning of the stand
B B n36paH npocoun/ chosen HEB140 S$235
L hT = 140mm bT = 140mm
W, := 216000-mm° 2
X At = 4300-mm
- 3
v >< := 78600-mm
Myoe Mxoc  Fzmaxec feo
foi= + + f ) = 66.10 =0.30 <1
Wy Wy AT mm fSta24
Myze Mxse  Fzmaxac N fe3
fq:= + + f3=78.09 =0.36 <1
Wy Wy AT mm fSta24
Myac Mxac  Fzmaxac fea
foy:= + + f 4 = 36.76 =017 <1
Wy Wy AT mm fSta24
I\/|Y5n IV|X5n FZmaxSn fc5
fogi= + + f.s = 81.28 =037 <1
Wy Wy AT mm fSta24
Myen  Mxen  Fzmaxen N feo
fgi= + + fog=73.62 =034 a1<1
Wy Wy AT mm fSta24
I\/|Y7n Iv'X?n FZmax?n fc7
fg:= + + f 7 = 136.60 - =063 1<1
Wy Wy AT mm fSta24
I\/|Y8n IV|X8n FZmax8n fc8
fg:= + + f g = 56.07 . =026 1<1
Wy Wy AT mm fSta24
Myoin  Mxoain  Fzmaxain N feo1
fgy = + + fgy = 123.08—2 =05 1<1
Wy Wy AT mm fSta24
. Myaoon  Mxoon  Fzmaxgzn . 06,63 feo2 o .
€92 = + + c92 = 96. =0. 1<
Wy Wy AT mm2 fSta24
. My10itn  Mxi0in  Fzmaxioin . 12008 fe101 056 .
101 = + + c101 = tedo—— =0 1<
Wy Wy AT mm2 fSta24
. Myioon  Mxio2n  Fzmaxioz2n . sass N fe102 022 .
c102 = + + €102 = 400 —— =u 1<
Wy Wy AT mm2 fSta24
3aknroqeHue: BCUUKMN HanpexXeHus ca no-Marsnkm ot o,,,,=218.18 MPa
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV
|7x = 230mm I7y = 310mm |8 :=200mm Ig :=100.00mm |10 = 25mm

Lo

J/Ls

Ln

L7

HopmManHa cunal
normal force:

cpasBalua cunal/
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCK/
compression stress:

HopmManHa cunal
normal force:

cpasBalua cunal/
shearing force:

orbBally MOMeHT/
bending moment:

HanpexeHue Ha HaTUCK/
compression stress:

HopmManHa cunal
normal force:

cpasBalua cunal/
shearing force:

orbBally MOMeHT/

1 1min == 600MM Apog = 353mm° Wy, = 935.46mm°
nsepann: A4 AHKepHuM 6ontoBe M24 S355
chosen: A4 anchorbolts M24 S355

fia5 g = 24545
mm™

KombuHauus 2/ Loadcase 2:

MXZC MYZc FZmach
+ +
2 I7y 2I7X 2:2

2 2
L Fxee) [ Fyac
Qmax2 = 2 ) T2

Mmax2 = Qmax2'1l9:0-5
N M

Nmax2 =

max2 max2

+
Ap2a  Wp2s

fopo = fopo = 79.95MPa

KombuHauusa 3/ Loadcase 3:

MX3C MY3C FZmax3c

N = + +
max3
2I7y 2- |7x 2:2

2 2
[ Fxae] [ Fyac
Qmax3 = 2 ) 2

Mmax3 = Qmax3lg:0-5
N M

max3 max3

fop3 = fop3 = 72.60 MPa

+
Ap2a  Wpos

KombuHauus 4/ Loadcase 4:

MX4c MY4c FZmax4c
+ +
2I7y 2- |7x 2:2

2 2
Fxac Fyac
+
4 4

N

max4 ‘=

Qmax4 =

Npax2 = 18.16 kN

Qmax2 = 0-53kN

Miaxo = 0-03KN-m
fcb2

033 <1
fta5.6
Niax3 = 17-68kN

Qmax3 = 0-42kN

MmaxS = 0.02kN-m
fcb3
=0.30 1 <1
ta5.6
Nmax4 = 14.62kN

Qmaxa = 0.62kN

bending moment: Mmaxa = Qmaxa'lg'0-5 Mmaxa = 0-03kN-m
HanpeXeHue Ha HaTUck/ oo Nmax4  Mmaxa ; 24.67 MPa fepa 0.30 1
compression stress: cha = * cha = 1+ = v <
B Aposa Wiy ta5.6
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
Komb6uHauusa 5/ Loadcase 5:
HopmanHa cunal/ N . Mxsn  Mysn  Fzmaxsn
normal force: max5 = T o T
Ty 7 Nmax5 = 29.88 kN
2 2
cpAsBaula cuna/
chnsa_a af cvm.a/ . Fxsn Fysn
shearing force: Qmaxs = 7 + 7 Qmaxs = 0-75kN
orbBally MOMeHT/ _
bending moment: Mmaxs = Qmaxslg"0-5 Mmaxs = 0-04kN-m
HanpexeHue Ha HaTUCK/ ; Nmaxs  Mmaxs ; 12473 MPa fens 051 1
compression stress: cb5 = * ch5 = 4™ - 1<
B Aposa Wy ta5.6
Komb6uHauusa 6/ Loadcase 6:
HopmanHa cunal/ N . Mxen  Myen  Fzmaxén
normal force: max6 = o T o T,
Ty 7 Nmax6 = 21.27kN
2 2
cpAsBaula cuna/
chnsa_a af cvm.a/ . Fxn Fyen
shearing force: Qmax6 = 7 + 7 Qmaxg = 0-58kN
orbBauw MOMeHT/ Mpmax6 = Qmaxs lo-0-5 Mpaxg = 0-04kN-m
bending moment:
N M f
max6 max6 ch6
HanpeXeHue Ha HaTUck/ fope = + fope = 100.35 MPa =041 1<1
compression stress: Ap2a  Wp2s fta5.6
Komb6uHauusa 7/ Loadcase 7:
HopmanHa cunal/ N . Mx7n My7n  Fzmaxn
normal force: max7 = o T o T
Ty X Nmax7 = 27.85kN
2 2
cpAsBaula cuna/
chnsa_a af cvm.a/ . Fx7n Fy7n
shearing force: Qmax7 = 7 + 7 Qmax7 = 0-77kN
orbBally MOMeHT/ _
bending moment: Mmax7 = Qmax7-19:0-5 Mmax7 = 0-04kN-m
HanpexeHue Ha HaTUCK/ ; Nmax?7  Mmax7 ; 120.26 MPa fen7 0.49 1
compression stress: cb7 = * cb7 = % - 1<
P Aposa Wiy ta5.6
Komb6uHauusa 8/ Loadcase 8:
HopmanHa cunal/ N . Mxgn  Mygn  Fzmaxen
normal force: max8 = o T o T,
Ty X Nmax8 = 21.61kN
cpassawa cunal 2 >
shearing force: . Fxan Fysgn
Qmaxg = + Qmaxg = 0-84kN
4 4
orbBauw MOMeHT/ Mpax8 = Qmaxglo-0-5 Mpaxg = 0-04kN-m
bending moment:
N M f
max8 max8 ch8
HanpeXeHue Ha HaTUck/ fopg = + fopg = 106.23 MPa =043 1<1
compression stress: Ap2a  Wpos fta5.6
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
KombuHaums 9.1/ Loadcase 9.1:
HopmanHa cunal N _ Mxoin  Myogin  Fzmaxoin
normal force: max9l = o T T
7y X Nmax91 = 37.23kN
2 2
cpAsBaila cunal
ch"?'B.a ?c""?/ |[ Fxotn Fyoin
shearing force: Qmax91 = 7 + 7 Qmaxg1 = 0-79kN
orbBally MOMeHT/ .
bending moment: Mmax91 = Qmax91-lg'0-5 Mmaxg1 = 0-04kN-m
HanpexeHue Ha HaTUCK/ ; Nmaxo1  Mmaxo1 ; 14792 MPa fepo1 0.60 1
compression stress: cb91 = cbo1 = = = 1<
B Ap24 W24 ta5.6
KombuHaums 9.2/ Loadcase 9.2:
Mxo2n  Mygon  Fzmaxgzn
HopmanHa cunal N = + +
normal force: maxs2 2l 27 22 N = 35.20kN
_— y X max92 — °%-
2 2
cpAsBaila cunal
ch"?'B.a ?c""?/ |[ Fxozn Fyoan
shearing force: Qmax92 = 7 + 7 Qmaxg2 = L.09kN
orbBauw MomeHT/ Mpmax92 = Qmax92-lo-0-5 Mpaxg2 = 0-05kN-m
bending moment:
Nmax92 Mmax92 fcb92
HanpeXeHue Ha HaTUck/ f = f = 158.03 MPa =064 1<1
- ch92 A W ch92
compression stress: b24 b24 tab.6
Kom6uHauusa 10.1/ Loadcase 10.1:
Mx10tn  My10in  Fzmax1i01n
HopmanHa cunal/ N = + +
force: max101 =" 2.1 2.2
normal force: Ty 7X Nimax101 = 25-23kN
cpAsBawa cunal F 2 (e 2
hearing force: = X101n Y10in = 0.77kN
shearing force: Qmax101 = 4 + 4 Qmax101 = 0
orbBauw MomeHT/ Mpmax101 = Qmax101-l9:0-5 Mpax101 = 0-04kN-m
bending moment:
Nmax101  Mmax101 feb101
HanpeXeHue Ha HaTUck/ f = + f = 112.67 MPa =046 1<1
- ch101 A W ch101
compression stress: b24 b24 tab.6
Kom6uHauusa 10.2/ Loadcase 10.2:
Mx102n  Myi102n  Fzmaxi02n
HopmanHa cunal/ N = + +
: max102 = =5 2.1 2.2
normal force: 7y 7x Nmax102 = 18:99kN
2 2
cpAasBaila cunal
ch"?'B.a ?c""?/ | Fx102n Fy102n
shearing force: Qmax102 = 7 + 7 Qmax102 = 0-77kN
orbBally MOMeHT/ .
bending moment: Mmax102 = Qmax102’|9'0'5 Mmax102 = 0.04 kN-m
HanpexeHue Ha HaTUCK/ ; Nmax102  Mmax102 ; 95.00 MPa fep102 0.39 1
compression stress: cb102 -~ * cb102 = ¥ = '<
B Ab24 Who4 fa5.6
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV
. AHkepHu nnaHku/ Anchor plates
s HanpexeHne Ha HaTuck/ cpsiseawya cuna 6etoH B20
N7 . .
compression stress/ shearing stress concrete B20
B naGpaHw/ pl. 10/100x100 l11min = 060 m
- chosen:
. . N . N
Iplate :=100.00mm fconpa = 12.3<—2 foonsa = 1.80-—2
£ mm mm
i Komb6uHauus 2/ Loadcase 2:
] Nmax2 fconp2
fconp2 =— fconp2 = 1.88 MPa . =0.15 1 <1
b lolate — Ab24 conpa
) Nmax2 fconsz
fconsz = # fconsz = 0.08 MPa f =0.04 1 <1
“'plate’ "11min consa
Sy Komb6uHauus 3/ Loadcase 3:
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ‘ Nimaxa fconp3
fconp3 =— fconp3 = 1.83 MPa . =0.15 1 <1
lolate — Ab24 conpa
) NmaxS fconsB
fcons3 = # fcons3 = 0.07 MPa f =0.04 1 <1
“'plate’ "11min consa
Komb6uHauus 4/ Loadcase 4:
] Nrmax4 fconp4
fconp4 m=— fconp4 = 1.52 MPa . =0.12 1<1
lolate — Ab24 conpa
) Nmalx4 fcons4
foonsa = ﬁ cons4 = 0-06 MPa . =0.03 1<1
“'plate’ "11min consa
Komb6uHauus 5/ Loadcase 5:
] Nrmaxs fconp5
fconp5 = . conps = 3.10MPa . =0.25 1<1
lolate — Ab24 conpa
) Nmax5 fc0n55
fCOnSS = # conss = 0.12 MPa f = 0.07 1 <1
“'plate’ "11min consa
Komb6uHauus 7/ Loadcase 7:
] Nmax7 f 7
fconp? = . conp? = 2.89 MPa conp7 _ 0.23 1<1
Iplate - Ab24 fconpa
) Nmax? fcons7
fCOﬂS? = # cons? = 0.12 MPa f =0.06 1 <1
“'plate’ "11min consa
Komb6uHauus 8/ Loadcase 8:
] Nrmax8 fconp8
fconp8 =— conp8 = 2.24 MPa . =0.18 1<1
lolate — Ab24 conpa
) Nmax8 fc0n58
fCOnSS = # fCOnSS = 0.09 MPa f =0.05 1 <1
“'plate’ "11min consa
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
KombuHaums 9.1/ Loadcase 9.1:
) Nrmax91 fconp91
fconp91 = > fconp91 = 3.86 MPa . =031 1<1
lolate ~ Ab24 conpa
) Nmax91 fconsgl
foonso1 = w I feonso1 = 0.16 MPa . = 0.09 1<1
“'plate’ "11min consa
KombuHauums 9.2/ Loadcase 9.2:
) Nrmax92 fconp92
fconpgz = > fconpgz = 3.66 MPa : =0.30 1 < 1
lolate ~ Ab24 conpa
) Nmax92 fc0n592
fconsg2 — ﬁ fconsg2 = 015 MPa f = 008 1 < 1
“'plate’ "11min consa
KombuHaumsa 10.1/ Loadcase 10.1:
) Nmax101 fconplOl
fconplOl —— fconplOl = 2.62 MPa f— =0.21 1<1
lolate ~ Ab24 conpa
) NmaxlOl fconlel
fconlel = 2 | fconlel = 0.11 MPa f— = 0.06 1 <1
“'plate’"11min consa
KombuHaumsa 10.2/ Loadcase 10.2:
) Nrmax102 fconp102
fconp102 —— fconp102 = 1.97 MPa f— =0.16 1<1
lolate ~ Ab24 conpa
) Nmax102 fconleZ
fconsloz = 2 | fconsloz = 0.08 MPa f— = 0.04 1 <1
“'plate’"11min consa
OnopHa nnaHka/ Supporting plate pl. 25/350x430  S335
luppy = (l7y =~ N7)-05+ 20mm  Igyppy = 105.00mm  lpoy:=24-mm 1 = 25.00mm
2
o . s
Wy := T(Z'IsuppY+ |b0|t) W) = 244> 10" mm
Komb6uHauusa 2/ Loadcase 2:
) Nmax2'|suppY N ftGp2
pl mm Sta36
Komb6uHauusa 3/ Loadcase 3:
) Nmax3'|suppY N ftGpI.%
pl mm Sta36
Komb6uHauus 4/ Loadcase 4:
) Nmax4'|suppY N ftGp4
ftGp4 = W— ftGp4 = 62.98—2 : =019 1<1
pl mm Sta36
Komb6uHauus 5/ Loadcase 5:
) Nmax5'|suppY N ftGp5
ftGp5 = W— ftGp5 = 128.70—2 : =0.39 1<1
pl mm Sta36
Opa3smepsiBaHe Ha onopHa MpekbcBay ctp 18 ot 38
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
Komb6uHauusa 6/ Loadcase 6:
Nrmax6- IsuppY N ftGp6
pl mm Sta36
Komb6uHauusa 7/ Loadcase 7:
) Nmax?'lsuppY N ftGp7
ftGp7 = W— ftGp7 = 119.98—2 : =0.37 1<1
pl mm Sta36
Komb6uHauusa 8/ Loadcase 8:
) Nmax8'|suppY N ftGp8
pl mm Sta36
Komb6uHauusa 9.1/ Loadcase 9.1:
) Nmaxgl'lsuppY N ftGp91
pl mm Sta36
Komb6uHauusa 9.2/ Loadcase 9.2:
) Nmax92'|suppY N ftGp92
pl mm Sta36
Kom6uHauusa 10.1/ Loadcase 10.1:
~ Nmax101 bsuppy N fieprot
pl mm Sta36
Kom6uHauusa 10.2/ Loadcase 10.2:
~ Nimax102'bsuppy N fieproz
pl mm Sta36
OlPELEJISIHE HA YCUJIUATA HA TOPEH Pbb KOJIOHA.
CALCULATION OF THE STRESS ON THE UPPER EDGE COLUMN.
A: CobcrBeHo Terno / Dead load:
HOpMaTMBHM HaToBapBaHus/normative loads
3 1
FZmaxAun = EFAZn + EFUGZn FZmaxAun = 6:88kN
3 1
FZminAun = EFAZn +EFUGZn FZminaun = 6:88kN
nsuncnuTenHu HatosapeaHus/calculating loads
3 1
FZmaxAuc = EFAZC + EFUGZC FZmaxAuc = 816 kN
3 1
FZminAuc = EFAZC + EFUGZC FZminAuc = 816 kN
Opa3smepsiBaHe Ha onopHa MpekbcBay ctp 19 ot 38

Circuit breaker
GL312-F1/4031P/VR1750
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EN-TECT
EL-TEST

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

C.1: Barsp no oc X / Windload direction X
HOpMaTMBHM HaToBapBaHusi/normative loads

k
FZmaxciun =3 FWXn'? + 3FLX1n'? + 3F|_x2n‘7

b d k
FZminc1un = _3'FWXn'? - 3'FLX1n'? - 3F|_x2n‘7

3 3 3
Fxciun = EFWXn ey FLxin* > FLx2n

_ 3 3
Myciun =5 FwxnP + > FLxind+ > FLxonk

n34ncnuTenHu HatoeapeaHusi/calculating loads

b d K
FZmaxCiuc = 3’wac7 + 3F|_x1c‘7 + 3FLx2c';

d k

FZminc1uc = =3 wac? -3 F|_x1c‘? - 3FLx2c‘;
3 3 3

Fxclue = EFWXC ey FLxact > FLxoc

3 3 3
Myciue =3 Fwxc P+ > FLxicd+ > FLxock

C.2: Batbp no oc Y / Windload direction Y
HOpMaTMBHM HaToBapBaHus/normative loads

FZmaxcaun = 0-00-kN

FZmincaun = 0-00-kN
FXCZUn = OOOkN

MYCZUn = 0.00-kKN-m

3 3 1 3
Fycoun = > FLyint EFWYn + EFUGWYn - ;-Fvan

3 3 3
Mxcaun =5 FLyind+ SFwyn €2 FLyvan k

nsyncnuTenHu HatosapeaHus/calculating loads
FZmaxcauc = 0-00-kN

FZmincauc = 0-00-kN
FXCZUC = OOOkN

MYCZUC = 0.00-KN-m

FZzmaxciun = 1-27kN

FZminciun = ~1-27kN

FZmaxciuc = 1-78kN

FZminc1uc = ~1.78kN

FZmaxcaun = 0-00kN

FZmincoun = 0-00kN
FXCZUn = 000 kN

MYCZUn = OOO kNm

FYCZUn = 118 kN

chzun = 084 kNm

FZmaxcauc = 0-00kN

FZmincouc = 0-00kN
FXCZUC = 000 kN

MYCZUC = OOO kNm

3 3 1 3
Fycaue =5 FLyiet S Fwyet SFuewye =5 Frvae Fycauc = 1-65kN
3 3 3
Mxcaue =5 FLyied+ S Fwye ¢~ 5 FLyack Mxcauc = 1-18kN-m
Opa3smepsiBaHe Ha onopHa MpekbcBay ctp 20 ot 38
KOHCTpYKUMst u pyHoameHT F5 Circuit breaker page 20 of 38
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EN-TECT
EL-TEST

n/ct "Mayta"110/20kV

OPY 110kV

D: OnbBartenHa cuna ot npoBoaHuk / Static conductor tension

HOpMaTMBHM HaToBapBaHus/normative loads

k
FZmaxDun = 3":SX1n'? - 3":SXZn'?

d k
FZminDun = _S'FSXIn? + 3’FSXZn'?

3 3

Fxpun = > Fsxin~ > Fsx2n
3 3

Mypun = ;stm‘d - EFSXZn'k

3
Fybun = > Fsy1n

3
Mxpun = ;Fsvln‘d

nsyncnuTenHu HatosapsaHus/calculating loads

d k
FZmaxDuc = 3":SX1C'? - 3'FSXZC’?

d k
FZminDuc = _3’FSX10'? + 3’FSXZC'?

3 3
FxDuc = > Fexic~ > Fsxac

3 3
Mypuyc = ;stm‘d - EFSXZC'k

3
FyDuc = > Fsyic

Mxpuc = ;Fsvlc‘d

E: Kbco cbegnHenume / Short-circuit forces

HOpMaTMBHM HaToBapBaHus/normative loads

. 3 . d 3 . k
= — —_—t — —_—
ZmaxEun 2 DX1n PR DX2n f
3 d 3 k

Fo. = ——F — ——.F —
ZminEun 2 DX1nf 2 DXan

3 3
Fxeun = > Fpxin* > Fpxon

3
MyEun = EFDX1n'd + EFszn‘k

3

Fyeun = > Fbyin

3
MxEun = E’FDYln’d

FZmaxpun = 0-00kN
FZminDun = 0-00kN
FXDun = 0.00kN

MYDun = 0.00kN-m

FZmaxDuc = 0-00kN
FZminDuc = 0-00kN
FXDuc = 0.00kN

MYDuc = 0.00kN-m

FZmaxgun = 0-00kN

FZminEun = 0-00kN

My gyn = 10.04kN-m

Opa3smepsiBaHe Ha onopHa
KOHCTpYKUMa 1 dyHaameHT F5
Calculations of F5 support

and foundation

MpekbeBay
Circuit breaker
GL312-F1/4031P/VR1750
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EN-TECT
EL-TEST

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

H: MoHTaxeH ToBap / Erection load
HOpMaTMBHM HaToBapBaHus/normative loads

FzmaxHun = FMzn
F2minHun == 0-00-kN
FxHun = Fmxn

My Hun =0

FyHun = Fmyn

M Hun =0
nsyncnuTenHu HatosapsaHus/calculating loads
FzmaxHuc = Fmzc
F2minHuc = 0-00-kN
FxHuc = Fmxc

My Hyc =0

FyHuc = Fmye
MxHuc =0

F: NpeskniouBatenHu cunu / Switching forces
HOpMaTMBHM HaToBapBaHus/normative loads

FZmaxFun = Fczmaxn
FZminFun = Fczminn
Fxrun = Fcxn
MyFun =0
Fyrun=Fcyn
MxFun =0

G1: 3emeTpeceHue no oc X/ Earthquake load direction X
HOpMaTMBHM HaToBapBaHus/normative loads

a
FzmaxG1un = 3FEQXn’?

a
FZminG1un = _SFEQXn'?

3 1

FxG1un = ZFEQxn * S FuGEQXN
3

MyG1un == FEQXn'?

FZmaxHun = 1-00kN
FZminHun = 0-00kN
FXHun = 1.00kN
MYHun = 0.00kN-m
FYHun = 1.00kN

FZmaxHuc = 1.30kN
FZminHuc = 0-00kN
FXHuc = 1.30kN
MYHuc = 0.00kN-m
FYHuc = 1.30kN

FZmaxFun = 12.00kN

FZminFun = ~12.00kN

FxFun = 1-50kN
My Eyn = 0.00kN-m
FyEun = 1-.50kN
My Eyn = 0.00kN-m

FZmaxG1un = 2:81kN

FZminG1un = —2-81kN

Opa3smepsiBaHe Ha onopHa MpekbcBay
KOHCTpYKUMa 1 dyHaameHT F5 Circuit breaker
Calculations of F5 support GL312-F1/4031P/VR1750

and foundation
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV

G2: 3emeTpeceHue no oc Y/ Earthquake load directionYX
HOpMaTMBHM HaToBapBaHus/normative loads

FzmaxG2un = 0-00-kN FzmaxG2un = 0-00kN

FZminG2un = 0-00-kN FzminG2un = 0-00kN

FxGaun = 0-00-kN Fygoun = 0-00kN

My Gaun = 0-00-kN-m My Gun = 0-00 kN-m
3 1

Fyeaun = FEQYn * 5 FUGEQYN Fygoun = 2-30kN
3

MxGaun = 5 FEQYN'2 Myoun = 355 kN-m

G3: 3emeTpecenue no oc Z/ Earthquake load direction Z

HOpMaTMBHM HaToBapBaHus/normative loads

FZmaxG3un = %FEQZn + %FUGEQZn FZmaxGaun = 2-30kN
FZminGaun = ~FzmaxGan FZminGaun = ~3-08kN
FxG3un = 0-00-kN FyGaun = 0-00kN

My G3un = 0-00-kN-m My G3yn = 0-00 kN-m
FyGaun = 0-00-kN FyGayn = 0-00kN
MxG3un = 0-00-kN-m Myg3un = 0-00kN-m

KombuHauum ot HatoBapBaHuAaTal Foundation loadcases
OCHOBHU KOMBUHALIMN/ NORMAL LOADCASES

Kom6uHaumsa 1: Co6ctBeHo Terno (A) Loadcase 1: Dead load (A)
nsyncnuTenHu HatosapsaHus/calculating loads

FZmaxtuc = FzmaxAuc FZmax1uc = 8-16kN

FZminluc = FzminAuc FZmin1uc = 8-16kN

Fx1ue = FxAuc Fx1uc = 0-00kN

My 1uec = Myauc My 1yc = 0.00kN-m

Fy1ue = Fyauc Fy1uc = 0-00kN

Mx1ue = MxAuc Mx1uc = 0-00kN-m

Kom6uHauums 2: CT(A)+OnbBaTenHa cuna ot npoBogHuk(D)+MoHTaxeH ToBap(H)

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

nsuncnuTenHu HatosapeaHus/calculating loads

FZmax2uc = FzmaxAuc * FzmaxDuc + FzmaxHuc FZmaxauc = 9-46kN

Fzmin2uc = FzminAuc * FzminDuc * FZminHuc FZmin2uc = 8-16kN

Fxaue = Fxauc + Fxpuc * FxHuc Fxouc = 1-30kN

My2uc = Myauc * Mypuc + MyHuc My2yc = 0.00kN-m

Fy2ue = Fyaue + Fybuc * FyHue Fyayc = 1-69kN

Mx2ue = Mxauc * Mxpuc + MxHuc Mx2yc = 1-31kN-m
Opa3smepsiBaHe Ha onopHa MpekbcBay cTp 23 ot 38
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
KombuHaumsa 3: CT(A)+Bsatsp no oc X(C1)+OnbBaTenHa cuna ot nposoaHuk(D)
Loadcase 3: CT(A)+Wind direction X(C1)+Static conductior tension (D)
nsyncnuTenHu HatosapeaHus/calculating loads
FZmax3uc = Fzmaxauc * 0-9F zmaxc1uc * 0-99F zmaxDuc FZzmaxauc = 976 kN
FZmin3uc = FzminAuc * 9-9F zminc1uc * 0-99F zminDuc FZmin3uc = 6-56 kN
Fx3uc = Fxauc + 9-9F xc1uc + 0-95Fxpuc Fx3uc = 1-01kN
My3yc = Myayc + 0-9Mycyc + 0.95Mypye My3yc = 2.03kN-m
Fy3uc = Fyauc + 09Fyciuc + 0-95Fypyc Fy3yc = 0-37kN
Mx3uc = Mxauc + 0-9Myciyc + 0-95Mypye Mx3yc = 1-24kN-m
KombuHaums 4: CT(A)+Bsatsp no oc Y(C2)+OnbBaTenHa cuna ot nposoaHuk(D)
Loadcase 4: CT(A)+Wind direction Y(C2)+Static conductor tension (D)
nsyncnuTenHu HatosapeaHus/calculating loads
FZmaxauc = Fzmaxauc * 0-9F zmaxc2uc * 0-99F zmaxDuc FZmaxauc = 8-16kN
FZminauc = FzminAuc * 9-9F zminc2uc * 0-99F zminbDuc FZminauc = 8-16kN
Fxauc = Fxauc + 0-9F xcouc + 0-95Fxpuc Fxayc = 0-00kN
My 4yc = Myayc + 0-9Mycoyc + 0.95Myp e My 4yc = 0.00kN-m
Fyauc = Fyauc + 0-9Fycouc + 0-95Fypyc Fyayc = 1.85kN
Mxauc = Mxauc + 0-9Mycoyc + 0-95Mypye Mx4yc = 2-30kN-m
OCOBEHU KOMBUHALNUN/ EXCEPTIONAL LOADCASES

OT HOPMaTUBHM HaToBapBaHus / from normative loads

Komb6uHauusa 5: CT(A)+Kbco cbeamnHeHue(E)/ Loadcase 5: CT(A)+Short circuit forces
FZmaxsun = Fzmaxaun * Fzmaxgun FZmaxsun = 6-88kN
FZminsun = Fzminaun + FzminEun FZminsun = 6:88kN

Fxsun = Fxaun* FxEun
Mysun = Myaun * MyEun
Fysun = Fyaun* FyEun
Mxsun = Mxaun * Mxeun

KombuHaums 6: CT(A)+OnbBaTenHa cuna ot nposoaHuk(D)+MpeskntouBaHe(F)
Loadcase 6: CT(A)+Static conductor tension(D)+Switching (F)

Fzmax6un = FzmaxAun * 0-95F zmaxDun * FzmaxFun
Fzmin6un = Fzminaun * 9-99FzminDun * FzminFun
Fx6un = Fxaun* 0-95Fxpun + FxFun

My6un = Myaun * 0-95Mypyn + Mypyn

Fyéun = Fyaun* 0-95Fypun+ FyFun

Mx6un = Mxaun * 0-95Mxpyn + Mxpun

Fxsun = 0-00kN
My, = 0.00kN-m
Fysun = 3-00kN
My = 10.04kN-m

FZmaxéun = 18-88kN

FZmin6un = ~5-13kN
FX6un = 1.50kN
MYGun = 0.00kN-m
FY6un = 1.79kN

Mygun = 0-95kN-m

Opa3smepsiBaHe Ha onopHa MpekbcBay
KOHCTpYKUMa 1 dpyHaameHT F5 Circuit breaker
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
KombuHaumsa 7: CT(A)+OnbBaTenHa cuna ot npoBoaHukK(D)+Cenamuyndu cunu no X(G.1)+/-Z(G.3)
Loadcase 7: CT(A)+Static conductor tension(D)+Earthquake load direction X(G.1)+/-Z(G.3)
FZmax7un = Fzmaxaun * 0-95F zmaxpun + FzmaxG1un * FzmaxG3un FZmax7un = 11.98kN
FZmin7un = Fzminaun + 9-95Fzminbun + FzminG1un * FzminG3un FZmin7un = 0-99kN
Fx7un = Fxaun * 0-95Fxpun * FxG1un * FxG3un Fx7un = 2-30kN
My7un = Myaun + 0-99Mypyn + Myg1un + Mygaun My7yn = 3:55kN-m
Fy7un = Fyaun * 0-95Fypun * Fygiun * FyGaun Fy7un = 0-29kN
Mx7un = Mxaun + 0-99Mxpyn + MxG1un + MxG3un My7uyn = 0.95kN-m
KombuHaums 8: CT(1)+OnbBartenHa cuna ot npoBoaHMK(D)+Cenammnynu 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)

FZmaxgun = Fzmaxaun * 0-95Fzmaxpun + FzmaxG2un * FzmaxG3un FZmaxgun = 9-17kN
FZmingun = Fzminaun * 9-95Fzminbun + FzminG2un * FzminG3un FZmingun = 3-79kN
Fxgun = Fxaun ™ 0-95Fxpun * FxG2un * FxG3un Fxgun = 0-00kN
Mygun = Myaun + 0-95Mypun + Mygaun + MyGaun Mygyn = 0-00kN-m
Fygun = Fyaun * 0-95Fypun + Fygoaun * FyGaun Fygun = 2:58kN
Mxgun = Mxaun + 0-95Mxpun + Mxgaun + Mxa3un Mxgun = 4-50kN-m
Kom6uHaums 9.1: CT(A)+Bsatbp no oc X(C.1)+Kbco creamHenume (E)

Loadcase 9.1: CT(A)+Windload direction X(C.1)+Short-circuit forces (E)

FZmax91un = Fzmaxaun * 9-8Fzmaxc1un * Fzmaxgun FZmax91un = 7-89kN

Fzmino1un = Fzminaun * 0-8Fzminc1un * FzminEun
Fx91un = Fxaun * 98Fxc1un + Fxeun

Myg1un = Myaun * 98Myc1un + MyEun

Fyo1un = Fyaun* 98Fyciun + FyEun

Mx91un = Mxaun * 9-8Mxc1un + Mxeun

KombuHaums 9.2: CT(A)+Bsatbp no oc Y(C.2)+Kbco cbeanHeHue (E)

Loadcase 9.2: CT(A)+Wind load direction Y(C.2)+Short-circuit forces (E)

Fzmax92un = Fzmaxaun * 0-8Fzmaxcaun + FzmaxEun
Fzming2un = FzminAun + 9-8Fzminc2un * FZzminEun
Fxg2un = Fxaun + %8Fxcaun + FxEun

Myg2un = Myaun + 9-8Mycoun + Mygun

Fyo2un = Fyaun+ %8Fycaun + FyEun

Mxg2un = Mxaun + 0-8Mxcoun + Mxgun

FZmino1un = 5-86kN

Myg1yn = 10.04kN-m

FZmax92un = 6-88kN

FZming2un = 6-88kN
Fxgzun = 000 kN

MYgzun = OOO kNm
FYgZUn = 394 kN
Mygoyn = 10.72kN-m

Kom6buHaumsa 10.1: CT(A)+CenammnyHu cunu no ocu X(G.1)+/-Z(G.3)+Kbco cbeauHeHue (E)

Loadcase 10.1: CT(A)+Earthquake load direction X(G.1)+/-Z(G.3)+Short-circuit forces (E)

Fzmax101un = FzmaxaAun * FzmaxG1un * FzmaxG3un * 9-8F zmaxEun
Fzmin101un = FzminAun * FzminG1un * FzminG3un * 0-8F zminEun
Fx101un = Fxaun* FxG1un * FxG3un * 0-8FxEun

My101un = Myaun* MyGiun * MyGsun + 0-8Mygyn

Fy101un = Fyaun* FyGiun* FyGaun * 0-8FyEun

Mx101un = Mxaun + MxG1un ¥ MxG3un + 0-8Mxeun

FZmax101un = 11.98kN

FZmin101un = 0-99kN
Fx101un = 2-30kN

Fy101un = 240kN

Opa3smepsiBaHe Ha onopHa MpekbcBay
KOHCTpYKUMst u pyHaameHT F5 Circuit breaker
Calculations of F5 support GL312-F1/4031P/VR1750
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EN-TECT
EL-TEST

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

Kom6uHaumsa 10.2: CT(A)+CenammnyHun cunm no oc Y(G.2)+/-Z(G.3)+Kbco creamHeHue (E)

Loadcase 10.2: CT(A)+Earthquake load direction Y(G.2)+/-Z(G.3)+Short-circuit forces (E)

Fzmax102un = Fzmaxaun * FzmaxGaun * FzmaxG3un * 9-8F zmaxEun
Fzmin102un = FzminAun * FzminG2un * FzminG3un * 0-8FzminEun
Fx102un = Fxaun* Fxc2un * FxG3un * 0-8FxEun

My102un = Myaun + MyGaun ¥ MyGsun + 0-8Mygyn

Fy102un = Fyaun* FyGaun* FyGaun + 0-8FyEun

Mx102un = Mxaun + MxGaun ¥ MxGsun + 0-8Mygyn

FZmax102un = 9-17kN

FZmin102un = 3-79kN

- opHa nnaHka/Upper plate pl. 20/230x310  S335
N
& ? v T 13 := 20-mm l4 := 150-mm |15 = 230-mm
\ |
I 2 2
I [ labr li5—hr
I
2
Il ' 2l17-145 2
Komb6uHauusa 3/ Loadcase 3:
FZmaxSuc IV|X3uc MYSuc
Fymax3 = + + Fymaxa = 11:89 kN
ﬁ} ﬁ} N 4 g 20y
~ Fymaxa'li7 fipi3
plH mm Sta36
LO
0
Komb6uHauus 4/ Loadcase 4:
FZmax4uc IV|X4uc MY4uc
Fymax4 = + + Fymaxa = 7-04kN
Q( 4 2'|15 2'|l4
L f FVmax4' I17 f 52.78 ftpl4 0.16 1
tpl4 = tpl4 = 92 =0. 1 <
M WpIH mm fstass
Komb6uHauusa 5/ Loadcase 5:
] FZmaxSun Iv'XSun I\/|Y5un
Fumaxs = "5 "5, Fymaxs = 23-55 kN
15 14
~ Fumaxs'l17 N fipis
ftpl5 = W ftpl5 = 176.65—2 ; =0.54 1 <1
plH mm Sta36
Komb6uHauusa 6/ Loadcase 6:
] FZmax6un IV|X6un I\/|Y6un
Fyvmaxe = 4 o o Fymaxe = 6:79kN
15 14
~ Fumaxe'17 fiple
plH mm Sta36
Opa3smepsiBaHe Ha onopHa MpekbcBay CcTp 26 ot 38
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EN-TECT

n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
Komb6uHauusa 7/ Loadcase 7:
] FZmax?un Iv'X?un I\/|Y7un
Fumaxt = "5, "5 Fymax7 = 16:.90kN
15 14
~ Fymax7l17 N frp17
ftpl? = W ftpl? = 126.72—2 ; =0.39 1 <1
plH mm Sta36
Komb6uHauus 8/ Loadcase 8:
] FZmaxSun IV|X8un I\/|Y8un
Fumaxg =, * o Fymaxg = 12.08kN
15 14
~ Fumaxg'17 fiplg
plH mm Sta36
KombuHauwms 9.1/ Loadcase 9.1:
) FZmax91un nglun MY91un
Fumao1 = * 5 " Fymaxol = 28.09KkN
15 14
~ Fumaxarhiz N Trplo
fiplo1 = — fipig1 = 21070—  ~ =064 <1
pIH mm Sta36
KombuHauums 9.2/ Loadcase 9.2:
) FZmax92un MX92un MY92un
Fumax02 = * 5 " Fumaxg2 = 25.0LkN
15 14
 Fumaxgzl17 N Trpie2
pIH mm Sta36
KombuHaumsa 10.1/ Loadcase 10.1:
 Fzmaxtotun  Mxio1un  Myio1un
Fumaxi01=—,— * ~ Fymax101 = 3229 KN
15 14
F -l f
_Vmax101'17 N tpl101
pIH mm Sta36
KombuHaumsa 10.2/ Loadcase 10.2:
 Fzmaxto2un  Mx1o2un My102un
FVmax102 = + + Fvmax102 = 10.01kN
4 2-I15 2~I14
F -l f
_Vmax102''17 N tpl102
pIH mm Sta36
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n/ct "Mayta"110/20kV

EL-TEST OPY 110kV
nsbparn: BONTOBE 3a Bpb3Ka rpega-konoHa 4 M20 5.6 S355 A 045.mm?
. . 12 = 2%
chosen:  Bolts for fixing beam on column 4 M20 5.6 S355
Fvmax3 fis3
12 mm ta5.6
FVmax4 fts4
fts4 = A— fts4 = 28.72 =0.12 1 < 1
12 mm ta5.6
~ Fumaxs N fiss
12 mm ta5.6
~ Fumax7 fis7
12 mm ta5.6
FVmax8 fisg
ftsg = A— ftsg =49.31 =0.20 1 < 1
12 mm ta5.6
Fvmaxo1 N fiso1
12 mm ta5.6
Fvmax92 N fiso2
12 mm ta5.6
F f
Vmax101 N tS101
12 mm ta5.6
F f
Vmax102 N tS102
12 mm ta5.6
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EL-TEST OPY 110kV
NMPOBEPKA HA 3EMHATA OCHOBA noa ®YHOAMEHT
CALCULATION OF SOIL BASE UNDER FOUNDATION
Fz
M,y
Foy
Tuﬁuvum'— == == J
‘ Gprjor | % s
\ |
ha i, M_Fun| %Y E
J oty J
t T
I
M
Fx
I Fy [My =2
o] ———
Y
d
| o J
1 1
BxoaoHu AaHHM 3a ycunuAaTa Ha ropeH pb6 pyHaameHT, cbrnacHo Taobn. 2
Inout data for the stress on unper edge foundation. acc.to Table 2
I:X1n I:Yln FZmaxln I:Zminln
Fxon Fyon FZmaxan FZmin2n
Fx_15+=| ¢ Fy1s:=| ¢ Fzmax_15=| - Fzmin_15=| .
X3n Y3n Zmax3n Zmin3n
I:X4n I:Y4n FZmax4n I:Zmin4n
Fxsn Fysn FZmaxsn FZminsn
FXGn FY6n FZmax6n FZminGn
I:X7n I:Y7n I:Zma\x7n I:Zmin7n
Fxsn Fysn FZmaxsn FZminsn
Px12=] o Fyii2=| o Fzmax_12=| Fzmin_1.2=|
X91n Y91n Zmax91n Zmin91n
Fxa2n Fyaon FZmax92n Fzmina2n
Fx101n Fy1o01n FZmax101n FZmin101n
Fx102n Fy102n FZmax102n FZmin102n
Mx1n My1n
M MXZn M MYZn
X_15= Y 15<
- Mx3n - My3n
Mxn My an
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EL-TEST OPY 110KV
Mxsn Mysn
Mx6n My6n
Mx7n My 7n
M Mxgn M Mygn
R Y2 Mygn
Mxg2n Myg2n
Mx101n My101n
Mx102n My102n

Pasmepu Ha pyHpameHTa. Foundation dimensions.

/9/\:: 1.60m LinpmHa Ha ocHoBaTa Ha pyHaameHTa / Foundation width
2,= 1.60m [ObmknHa Ha ocHoBaTa Ha doyHaameHTa / Foundation length
4,=0.70-m LvpuHa Ha noakonoHHuka / Foundation width over the base
;= 0.70m OvmknHa Ha nogkonoHHuka / Foundation length over the base
th = 0.15-m BucourHa Ha nogkonoHHMka Hag 3acunkata / Foundation height above the embankment
h¢y = 0.40-m BucounHa Ha ctbnkaTa / Foudation base height
hgp == 1.15-m BucounHa Ha nogkonoHHuka / Height of the foundation over the base
h¢ == hgp + ey h=156m BucounHa Ha pyHoameHTa / Foundation height
OnpepgensiHe Ha BepTUKanHarta cusa Ha goneH pb6 pyHaaMeHT. NE nor
. . _ p:=0
Vertical stress on lower edge foundation
= 24 kN O6emHo Terno Ha 6etoHa. Concrete unit weight.
Vi
m
kN . .
Y, = 16.5-— O6emHo Terno Ha 3acunka/ Converse embankment unit weight
m3
' Terno Ha pyHOameHTHaTa nnoya/
Gyi=abhgy Foundation base weight Gy = 24.58kN
) Terno Ha NOAKONOHHUKBLT/
Gy = Cdhgyy Foundation weight over the base Gy = 13.52kN

CobcTBeHo Terno Ha yHaameHTa/
Foundation dead weight

Ternoto Ha no4BeHaTa 3acunka Bbpxy pyHaameHTa/
Soil embankment weight

2
pom
2 180)

NE nor max_1.5 = Fzmax_1.5 + Gfnor + Gpnor

Gfnor := G1 + 62 Gfnor = 38.10kN

Gpnor = (a-b - c-d)-(hfz - hfo)‘Yz Gpnor = 34.16 kN

2 Y
E, = 0-5'Yz‘a(hf1 - th) -tan(45-— - E, = 0.82kN

180

NE nor max_1.2 = Fzmax_1.2 + Gfnor + Gpnor
NE nor_min_1.5 = Fzmin_1.5 *+ Gfnor + Gpnor
81.48

N 82.48
F_nor_max_1.57 | g5 ¢ra

NE nor_min_1.2 = Fzmin_1.2 + Gfnor + Gpnor
81.48

81.48

kN N . =
F_nor_min_157 | gy 207

kN

81.48 81.48
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EL-TEST OPY 110kV
81.48 81.48
93.48 69.48
87.367 75.593
84.562 78.398
NF_nor_max_l.z = 82.496 kN NF_nor_min_1.2 = 80.464 kN
81.48 81.48
87.367 75.593
84.562 78.398
OnpepensiHe Ha 3anbBalLMTe MOMEHTM B OCHOBHaTa NnockocT Ha cyHaameHTa. M,
Restraning moments on the foundation base. Mg,
3anbBall, MOMEHT CNPSAMO OC X B OCHOBHaTa NIockocT Ha yHaameHTa./ Restraining moment direction X
he1 — Pro he1 — Pro
Mun_x_15=Mx_15+Fy 15N~ Ea——2— Miun_x_12=Mx_12+Fy_ 12~ Ba—7—
3anbBall, MOMEHT CNPSAMO OC Y B OCHOBHAaTa NIocKoCT Ha oyHAameHTa./ Restraning moment direction Y
he1 — Pro he1 — Pro
Miun_v_15=My_15+Fx 150~ Ea—7— Miun_v_12=My_12+Fx 12~ Ba—7—
—-0.069 —-0.069
6.006 3.831
Miun_x_15=| | 997 |<N' Miun_v_15=| . o, |KN'
8.119 —-0.069
21.675 —0.069
7.847 5.781
1.997 14.578
16.644 -0.069
Miun_x_1.2 = |, g7 | <N Miun_v_12=| g6 |KN'
27.117 —-0.069
—-0.069 14.578
14.578 -0.069

OnpepgensiHe Ha HanpeXeHMeTO Ha NoyBaTa nof LrnuTe Ha yHpameHTal soil stress under foundation corners. o4 4

Ffund := a-b OcHoBHa nrowy Ha pyHaameHTa. Basic area of the Foundation. Ffund = 2.56 m2
) a2-b Wx 1 Wy ca cCbnpoTUBMTENHNTE MOMEHTU Ha OCHOBHaTa
Wix = g  MNOCKOCT Ha pyHAameHTa Wx = 0.68m>°
W o a b2
y= g Wxand Wy are the resistance moments of the Foundation bed. Wy = 0.68 m>%
N F_nor_max_1.5 Mgy n X 15 Mgy nY 15
G = - -
1_max_1.5 Ffund Wx Wy
NF_nor_min_1.5 Iv'fun_X_l.S Iv'fun_Y_l.S
(o) H = - —
1_min_1.5 Ffund Wx Wy
N F_nor_max_1.2 Mgy nXxX12 Mgy nyY12
1 max_ 1.2 - -
— = Ffund Wx Wy
NF_nor_min_1.2 Iv'fun_X_l.Z Iv'fun_Y_l.Z
(o) H = - —
1_min_1.2 Ffund Wx Wy
Opa3smepsiBaHe Ha onopHa MpekbcBay ctp 31 ot 38
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EL-TEST OPY 110kV
N F_nor_max_1.5 Mgy n X 15 Mgy nY 15
c = - +
2_max_1.5 Ffund Wx Wy
NF_nor_min_1.5 Iv'fun_X_l.S Iv'fun_Y_l.S
(e} H = — +
2_min_1.5 Ffund Wx Wy
N F_nor_max 1.2 Mgy nXxX12 Mgy nyY12
c = - +
2_max_1.2 Ffund Wx Wy
NF_nor_min_1.2 Iv'fun_X_l.Z Iv'fun_Y_l.Z
(e} H = — +
2_min_1.2 Ffund Wx Wy
N F_nor_max_1.5 Mgy n X 15 Mgy nY 15
c = + +
3_max_1.5 Ffund Wx Wy
NF_nor_min_1.5 Iv'fun_X_l.S Iv'fun_Y_l.S
c H = + +
3_min_1.5 Ffund Wx Wy
N F_nor_max 1.2 Mgy nXxX12 Mgy nyY12
c = + +
3_max_1.2 Ffund Wx Wy
NF_nor_min_1.2 Iv'fun_X_l.Z Iv'fun_Y_l.Z
c H = + +
3_min_1.2 Ffund Wx Wy
N F_nor_max_1.5 Mgy n X 15 Mgy nY 15
c = + -
4_max_1.5 Ffund Wx Wy
NF_nor_min_1.5 Iv'fun_X_l.S Iv'fun_Y_l.S
c H = + —
4_min_1.5 Ffund Wx Wy
N F_nor_max_1.2 Mgy nXxX12 Mgy nyY12
c = + -
4_max_1.2 Ffund Wx Wy
NF_nor_min_1.2 Iv'fun_X_l.Z Iv'fun_Y_l.Z
c H = + —
4_min_1.2 Ffund Wx Wy
32.03 31.828 31.627 31.828
17.809 | kN 29.034 | kN 46.628 | KN 35.404 | KN
G = —_— G = —_— G = — © = —_—
1 max_1.5 214 m2 2 max_1.5 37.299 m2 3_max_1.5 43.149 m2 4 max_1.5 97251 m2
20.036 19.835 43.62 43.821
0.178 —-0.023 63.478 63.68
16.552 33.49 56.479 39.542
9.848 52.557 58.408 15.699
8.752 | kN 8551 | kN 57.312 | kN 57.513 | kN
G = —_— G = —_— G = — © = —_—
1 max_1.2 _6.58 mz 2 max_1.2 7529 mz 3_max_1.2 71.031 m2 4 max_1.2 56.921 m2
—7.793 —7.994 71.449 71.651
12.874 55.583 55.382 12.673
11.778 11.577 54.286 54.487
32.03 31.828 31.627 31.828
17.419 | kN 28.643 | kN 46.238 | kN 35.013 | kN
G i = — c ; = — o . = o . - -
Lmin 157 20507 | 2 2.min_15 1 36 405 | 2 8.min 15 goo56 [ 2 AMINLS T og a7 | 2
20.036 19.835 43.62 43.821
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EL-TEST OPY 110kV

0.178 -0.023 63.478 63.68
7.177 24.115 47.104 30.167
5.249 47.958 53.808 11.099

6.344 | kKN 6.143 | KN 54.904 | kN 55.105 | kN

%1 min 127~ vy 2 min 127~ vy %3 min 12~ %4 min_127< -

— = -7.375 m — = 6.735 m — = 70.237 m — = 56.127 m2
—7.793 —7.994 71.449 71.651
8.275 50.984 50.782 8.073
9.37 9.169 51.878 52.079

3aknoyeHue: YaoBneTBopeHu ca ycnoBusTa Ha un. 57(4) or Hapea6a Ne1 3a npoektupaHe Ha nnocko doyHAUpaHe..

‘brnosute n pb60BUTE HanpexeHUs He HaaBuwasaT 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.

MpoBepka 3a npeo6pbLiaHe Ha dbyHaameHTal/ Foundation overturn check

Mpuemame koeduumeHT Ha curypHocT 1,5 3a ocHOBHO cbyeTaHue n 1,2 3a 0cobeHHO CbyeTaHVe Ha HaToBapBaHETO
cbrnacHo un. 75 ot Hapen6a Ne1 3a npoekTupaHe Ha Nnocko pyHAMpaHe.

k12 =12

Mzad_X_max_1.5 = NF_nor_max_

a

Safety coefficient for exceptional loadcases

k1.5 =15

a

157 Mzad X _max 1.2 = NF_nor_max_l.Z'E

3apbpxall, MOMEHT crpsAMOo oc X B ocHOBHaTa nnockocT/ Restraining moment direction X

Mzad_X_min_1.5 = NF_nor_min_l.S'E

a

a
Mzad X_min_ 1.2 = NF_nor_min_l.Z'E

3aabpxall, MOMEHT CrpAMO oc Y B OCHOBHaTa nnockocT/ Restraining moment direction Y

Mzad Y _max_1.5 = NF nor max_

Mzad Y _min_1.5= NF_nor_min_l.S'E

b

b

157 Mzad Y _max 1.2 = NF_nor_max_l.Z'E

b

MpoBepka 3a npeobpbLyaHe no oc X.

Mcheck X 1.5 = Mfun x_15K15

MpoBepka 3a npeobpbLyaHe no oc Y.

Mcheck Y 1.5 = Mfun v 15K15

Mcheck X 1.2 = Mfun x_1.2°K1.2

Mcheck Y 1.2 = Mfun v 1.2°K12

b
Mzad Y _min_1.2°= NF_nor_min_l.Z'E

YcnoBue 3a ycTOMYMBOCT Ha (pyHOameHTa cpelly npeobpbuaHe./ Conditions against overturn

M

Safety coefficient for normal loadcases

Ivlzad_X_max_l.S Iv'zad_X_min_l.S Ivlzad_Y_max_l.S zad_Y_min_1.5 .
Min x 15 Min x 15 Min v 15 Mfun_ v 15 S
Iv'zad_X_max_l.Z Iv'zad_X_min_l.Z Iv'zad_Y_max_l.Z Iv'zad_Y_min_l.Z > K
Min x 12 Min x 12 Min v 12 Mfun v 1.2 2
—-0.103 65.184 65.184
9.008 65.984 65.184
Mcheck X 1.5 = 2995 KN-m  Myaq X max 1.5 = 66.099 kN-m  Mzag X min 15~ 64.269 kN-m
12.178 65.184 65.184
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26.01 65.184 65.184
9.416 74.784 55.584
2.396 69.894 60.474
19.972 67.65 62.718
Mcheck X 1.2 = 26.01 kN-m  Mzag X max 1.2 = 65.997 kN-m  Mgzag X min 1.2 = 64.371 kN-m
32.54 65.184 65.184
—-0.082 69.894 60.474
17.494 67.65 62.718
—-0.103 65.184 65.184
5.747 65.984 65.184
Mcheck Y 1.5 = 8.14 KN-m  Mzad v max 1.5 = 66.099 kN-m  Mzaq v min 15~ 64.269 kN-m
—-0.103 65.184 65.184
—-0.082 65.184 65.184
6.938 74.784 55.584
17.494 69.894 60.474
—0.082 67.65 62.718
Mcheck Y 1.2 = 5779 kN-m Mzag v max 1.2 = 65.997 kN-m  Mzag v min 1.2 = 64.371 kN-m
—0.082 65.184 65.184
17.494 69.894 j=0.3 60.474
—0.082 67.65 62.718
kx_max_1.5(0) = |Y < Mfun_X_l.Sj Kx_min 11:=0.7y <« Mfun_X_l.Sj
Mzad_x_max_l.s . Mzad_x_min_l.s .
Z« if y=0 z2¢————— jffy#0
y y
Z <« oo otherwise Z <« oo otherwise
z z
kKx_max_1.2(11) = |y < 'V'fun_x_l.zjl Ky max_1.2(11) = |y < 'V'fun_Y_l.zjl
M zad_X_max_1.2. M zad_Y_max_1.2.
Z4 if y=0 Z4 if y=0
y y
Z <« o otherwise Z <« o otherwise
z z
Ky max_1.5(0) = |Y < Mfun_Y_l.Sj Ky min 1.50) = |y < Mfun_Y_l.Sj
Mzad_Y_max_l.S . Mzad_Y_min_l.S .
Z« if y=0 z2¢————— jffy#0
y y
Z <« o otherwise Z <« oo otherwise
z z
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kx_min_1.20) = y‘_Mfun_X_l.Zj Ky min_1.20) = y‘_Mfun_Y_l.Zj
Mzad_x_min_l.z. Mzad_Y_min_l.Z.
2 ———— ~ JViifyzo 2 ——— ~ JViify=zo
y y
z <« o otherwise z < o otherwise
z z
Kx max 1.50) = Kx min 1.50) = Ky max 1.50) = Ky min 1.50) =
-948.131 -948.131 -948.131 -948.131
10.987 10.854 17.223 17.014
33.1 32.184 12.18 11.843
8.029 8.029 -948.131 -948.131
I(X_max_l.z(jl) = I(X_min_l.z(jl) = I(Y_max_l.z(jl) = I(Y_min_l.z(jl) =
3.007 3.007 -948.131 -948.131
9.53 7.084 12.936 9.615
35.001 30.284 4.794 4.148
4.065 3.768 -983.998 -912.264
3.045 2.97 13.704 13.366
2.404 2.404 -948.131 -948.131
-1.017-108 -879.623 4.794 4.148
4.641 4.302 -983.998 -912.264

3aknroyeHue: MMHUManNHUAT KoedMLUNEH Ha NpeobpbLiaHe NPU OCHOBHM KOMOUHaLMK e no-ronsam ot 1.5.
MuHUManHuAT KoedMUMEHT Ha Npeo6pbLyaHe NPy 0co6eHn KomGrHauuMu e no-ronsam 1.2.
CnepoBatenHo (hyHAamMeHTa e YCTOM4YMB B €KCNoaTaLlMOHHO OTHOLUEHUE.

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.

U3uucnasaHe Ha 3eMHaTa ocHoBa o |-Bo rpaHU4YHO CBHLCTOSIHUE - MO HOCeLla CMOCOBHOCT.
Calculation of the soil base acc.to the 1st limit condition - carrying ability

n/ct "Mayta"110/20kV

kS =12
. I(s' Iv'fun_X_l.S . I(s' Mfun_Y_1.5
a 15~ b 1.5
- K- max( N F_nor_max_l.S) - Ks' max( N F_nor_max_l.S)
. I(s' Iv'fun_X_l.Z . I(s' Mfun_Y_1.2
a 1.2 b 1.2
- K- max( N F_nor_max_l.2) - Ks' max( N F_nor_max_l.2)
_8.321x 10 % 8.321x 10 °
] ~ 0.073 o e ~ 0.046
a 1.5 0.024 b 1.5 0.066
0.098 _8321x 10"
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—4
0.232 —7.355x 10 a
max(ea_llz) <—
0.084 0.062 3
0.021 0.156 ( ) b
max( e <—
0178 _7.355% 107 b_12] =73
e = m e = m
al2 b 1.2
- 0.232 - 0.052 max(e 1 2) =0.29m a
0.29 4 at S - 053m
: ~7.355x 10~ 3
_7355x 10 * 0.156 ( | b
max(| e =0.16 m —=053m
_ b 1.2
0.156 _7355x 10 * - 3
HEUEHTPU4YHO HATUCHATU KOJIOHU C NPABOBIbJIHO CEMEHUE U CUMETPUYHA
APAMPOBKA 3A NOOKOJNTOHHUKA.
SIMETRICAL REINFORCEMENT FOR THE PEDESTAL.
Ny = max(FZmaX_l_z) +G, Ng=3475kN
Yp2 =10 be:=c ER = 0537 hg:=c—5cm
Ry == 14.50-MPa 3a 6eToH knac B20 / concrete class B20
Ryt == 1.05-MPa 3a 6eToH knac B20 / concrete class B20
Nt
. X1 = 0.34cm
1- 1
7p2'Rpybe
Xg = &Ry Xg = 34.90cm
o= 0.5.(1 + F,R) o =077 R = 375-MPa
Ml = maX(Mx_lz) + maX(FY_lz)hfz
M,
en:=— en = 73.23cm
0 Nf 0
IO = 2~hf2
c I0 c I0
€y = ifl —>—— — —— ea=2.33cm
30 600 30 600
As_p_min :=0.05%-c-d
A —A A - 2.45cm>%
s_min = 2s_p_min s_p_min = &M
2 2
Jo=A ‘5 A ‘s 3. = 4410.00cm™*®°
s~ As_min'| 5~ CM I+ As p min 57 il 5= HJuem
Es
o= — o = 7.27 3a 6eToH knac B20 n ctomaHa A llI/
= concrete class B20 an steel A lll
O, = i 6, =105
e~ e~
Myy=Mx 15 *Fy_15 N2
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EL-TEST OPY 110kV
3a/ a._ 1.00 nsbunpame/ B :=0.70 KOeUUMEHT 3a U3YMCMSABAHE Ha CrisiraHeTo B 3aBUCUMMOCT OT
for b chosen dopmaTta Ha byHaameHTa. No Tabn. 4.1 ot HIMNM®-1996r. /

My, subsiding coefficient acc. to Table 4.1. HMIMN®-1996
op=1+p——
| M,
(o d3
‘]I =—
12
N P | (o J N 66089.47 kN
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' N €max ~ YbZ'Rb'Xl'bc'(hO - 0'5'X1) A N¢-emax — Yb2 Rp'Pehg -+ (1 - 0.5-)
= S

As = RSC~(h0 - 5vcm)

Rsc'(ho - 5-cm)
Xq = 0.34cm Xg = 34.90cm
Reinforcement := if(x1 < XR=As=Asl)

OnbHHa (HaTMCKoBa) apMUPOBKa Ha NOAKOMOHHUKA -
Stretching (stress) reinforcement

Reinforcement = 0.78 sz.oo

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

Q= if(max(FX_l.z) > max(FY_l_z) , maX(FX_l.Z)’maX(FY_l.Z)) Q = 4.34kN
1. MNpoBepka 3a 4OCTATLYHOCT Ha CEYEHNETO Q<Qp

1. Checking the reinf. section

Qpy = 03-Ry-d-hy Qpy = 198x 10°kN
2. lMposepka 3a cnocobHocTTa Ha ceveHneTo camo Aa noHece Q/ Q restrain check Q< Qpy
Qp = 0.6:Ry-d-hy Qp = 286.65kN

3aknoyeHue: CevyeHneTo e B CbCTOSIHME CaMO a NoHece cpA3BaHeTo. ApMUMpoOBKaTa € KOHCTPYKTUBHA - CTPeMeHa
¢8 npe3 20 cm.
Conclusion: The requirements are fulfilled. The reinforcement is constructive 8 through 20cm

NMPOBEPKA HA NPOOBHBAHE/ COLLAPSE CHECK

=12 3a 0bumkHoBeH 6eToH knac B20 / concrete class B20

m
Up=2-C+2:d+4hy

Nt chk = %m Rpt Umho

Nf = 34.75kN Nf_chk = 3603.60 kN
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EN-TECT n/ct "Mayta"110/20kV
EL-TEST OPY 110kV

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

1. NopHa apmuposka/ Upper reinforcement

—2.00
a:= (hep —hyg) 7 g = 16.50kN-m
. a—c_C
q~|k2-1-m
Mgy 3= — M = 1.67kN-m
. Mku .
oy = a, = 0.00094 Ny = 0.995

Ry, 100-cm- (hg; - 5-cm)2

) Mku 20
ASu = ASu =0.13cm

Rsc'nku'(hfl - 5-cm)

2. lonHa apmuposka/ Lower reinforcement

0

3a 1 nuHeeH meTbp/ per linear meter

c = max(max(c ),max(c ),max(cs ),max(c )) c =71.65 kN
max 1 max_1.2 2_max_1.2 3_max_1.2 4 max_1.2 max m2'°0
2
. Omax Ik 1M
. Mkb .
(Xb = 2 (Xb = 0.004 'I’]kb = 0.9925
Ry 1004cm~( hey - 5-cm)
Myp 2.00
Ash = R hee 5 Agp = 0-56¢m 3a 1 nuHeeH meTbp/ per linear meter
sc’ﬂkb'( 1~ 'Cm)
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