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AHAJII3 MIHHOCTI TA AE@OPMATHBHOCTI INIVIOHA
TH®OPMAIIMHOT O HOCI ITPHA JIIi BITPOBOI'O
HABAHTAKEHHSA

IIpoBeneHo aHaii3 MilHOCTI Ta Ae()OPMATHBHOCTI IMiJIOHA HA J(iF0 BITPOBOrO HaBAaHTa)KCHHSI.
3po0IieHi BUCHOBKH IOJI0 HECYJ0l 3HaTHOCTI ITiJIOHA.

Beryn. Po3po0iii MeToanky po3paxyHKy OamToBHX CIIOPYA HA AUHAMIYHY
nito BiTpy mnpucssideni mpani M.®. Bbapmreiina [2], a A. Davenport Tta
G. Solary € po3poOHUKaMH METOIMKH PO3pPaxyHKy CHOPYJ Ha Jil0 BIiTpY, IIO
TIOKJIJICHI B OCHOBY 3arajlsHOEBPONEHCHKUX HOPM [6].

3arasipHi TPUHLOUINA HOPMYBAHHS BITPOBUX BIUIMBIB Ha KOHCTPYKIi
KapIWMHAIGHO 3MIHWIIMCS 3 BBEIEHHAM B [il0 HOBOIO YKpPaiHCHKOIO
HOpMaTuBHOrO JokymeHta [5]. I1li 3MiHM OOYMOBJCHI YTOYHCHHSIM
pPO3paxyHKOBUX 3HAu€Hb HABAaHTAXEHb Ta MPArHeHHSIM ITOKPAIUTH
BITYM3HSHY HOpPMaTuUBHY 0a3zy 1 HaOmu3UTH 1i 10 CHUCTEMH CTaHIApTiB
Eurocode.

B yHiBepcanbHMX TPOrpaMHUX KOMILIEKCaX pPO3PAaXyHOK MeETaJeBUX
KOHCTPYKIIH TOB'sI3aHUI 3 NPOOIEMOI0 iX KOPEKTHOTO MOJENIOBAHHS IPH
CTBOpPEHHI pO3paxyHKOBOI Mozenmi. B cydacHHMX makeTax aBTOMaTH30BaHOT'O
MIPOEKTYBAHHS HEJOCTATHHO BHCBITIIEHA TeOpeTHYHA 0a3za po3paxyHKY CIIOPYH
Ha  BITpOBE  HAaBaHTAXEHHsS, IO  YCKIAJHIOE 1X  BUKOPUCTAHHS
MIPOEKTyBAIbHUKaMH. Tako BiUyBaeThCsl HeCTa4ya ITyOITiKaliil, IpUCBsIYEHNX
MPaKTHYHAM TIpUHOMaM MoOYA0BH PO3PaXyHKOBUX MOJIENEH 3 BHKOPHCTAHHSIM
METOJly CKIHUEHHHX €JIEMEHTIB.

Pospaxynok HJIC minioHa Ha BITpOBUI THCK BUKOHAHUH 3a JOMOMOTOIO
nporpamaoro komiuiekcy SCAD 11.3 BiAMOBIIHO O MIFOYMX HOPMATHBHHX
JIOKyMEHTIB [5, 6]. Bucora nanoi KoHCTpyKii Habarato nepeBUIye IMUPUHY i
pO3MipH OCHOBM B IUIaHi. Maca eNeKTpUYHOro OOJaJHAaHHS HE3HayHa Yy
MOPIBHSAHHI 3 BIACHOIO Barol KOHCTPYKIi. Bkmam y HampyxeHo-
nedopMoBaHUii cTaH KOHCTPYKIIIT BIACHOI Baru i MacH €JIeKTpooOJIa HaHHS €
JIPYTOPSHAM Yy TIOPIBHSHHI 3 BITPOBUM HaBaHT&KEHHSAM. TakuM YHHOM,
OCHOBHHMH BIUIMB Ha CIIOpPYAYy YUHHTb THCK BITPY, IO BIiJIHOCHTBHCS 110
TUMYaCOBOTO KOPOTKOTPHUBAJIOTO HABAHTAYKEHHSL.

BitpoBuii THCK € ICTOTHO JMHAMIYHMM HABAHTAKEHHSM, OCKUIBKH
IIBHJKICTH BITPY Ta HOro HampsMOK € 3MIHHMUMH BenumyuHamu. [lpu
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KOJIMBAHHSX Bif Nl BITPY BHACITIJIOK NMPYXHHUX BIIACTUBOCTEH criopyau B ii
eleMEHTaX BHHHKAIOTh CHWJIM IHEpIii, sKi BIUIMBAIOTb Ha HANPYXEHO-
neOpMOBaHUI CTaH. Y 3QJIEKHOCTI BijJl CHiBBiJHOIICHHS MiXX YaCTOTaAMH
BJIACHMX KOJIMBaHb CIIOPYAM 1 YacTOTOI Mynbcalii BIiTPY B Hill MOXYTb
BUHHUKHYTH BUNAIKH, OJM3bKI JI0 PE30HAHCY, IO MNPHU3BEAE 0 3HAYHOIO
301IBIIEHHS 3yCHIIb, HATIPY>KEHb 1 IEPEMIIIEHb B €JIEMEHTaX CIIOPY/IH.

§1. IloGynoBa cKkiHUeHHOETEMEHTHOI MojIeti mIoHa. [1iToH Mae CTiliKy
noBxuHOI0 12 M kopobuaroro meperuHy 300 x 300 am 3aBTOBHIKH 5 mm,
BUTOTOBJNIEHY 31 craimi Mapku CT3 3 HacTymHUMH
MEXaHIYHUMH ~ XapakTepuctukamu: R,=210 Mlla,
E=206 ['lla, p = 0,3. Ha BigmiTkax 11.066 m i 12 wm
BCTaHOBJEHO iHQOpMAIiifHi IIUTH 13 3agaHUMHU
TEOMETPUYHMMH NTapaMeTpaMH: HIKHIHM IUT Baroro 60
kr Mmae po3mipu 1,44x0,634x0,695 m, BepxHili mHT
Baror 150 ke — 1,44x1,248x0,695 m. OCHOBOIO MiJIOHA
€ MOHOJITHa 3ayi300eToHHa IHTa. [liJIOH >KOpPCTKO
3aTUCHEHUH y QyHIaMEHTHIH TUInTi.

B sKkocTi CkiHYEHHOENEMEHTHOI MOAENi IiJIoHa
(puc. 1) npuiiMaBCcst KOHCOJBHUI JKOPCTKO 3aTHCHCHUMA
cTepkeHb JoBxkHHOIO 12 M. Crilika 3MozaenboBaHa
CTEpP)KHEBUMHM  CKiHYEHHMMH enemeHTamu. lllurtu
NIPE/ICTABISUINCS Yy BHUIVISAAL  PO3OWTTS Ha IUIOCKI
00OJIOHKOBI YOTHPHKYTHI €JIEMEHTH, TOBIIMHA SKHX
BH3HAYAJIACs 3aJ€XKHO Bij IX Macu i NPUHHATOTO THITY
Matepiany Ct 3. J[71s1 HIKHBOTO IUTA 3a/1aHa TOBIIWHA
1,62 mm, nast BepxHboro — 2.61 mm. I'paHuuHi yMOBH
npuiiMaIncs y BUTJISIII 3aTHCKAHHS HIDKHBOTO BY3Ja
CTI¥iKi Ha HYTHOBIN BiJIMITIII.

§2. Po3paxynkoBa cxema mijioHa. BitpoBuii
MOTIK TPEACTABIICHWA y BHDISAAI CYMICHOI il Pric. 1. Ckiiueno-
MOCTIHHOrO (CTaTHYHA CKJIAJI0OBA) 1 JUHAMIYHOTO TUCKY €JIEMEHTHA MOJIEh
(mynbcariitHa ckiamoBa) BigmoBigHO 10 [S5]. Jns 11i10Ha
3aJaHoro paifHy postamryBanHs (M. KuiB) Benmumna
B3sITa JUIsl 1-TO BiTpPOBOrO paioHy, THITYy MicueBocTi V.

CraTh4Ha CKJIaJoBa BITPOBOTO HABAaHTAXKEHHS MPHUHHATA y BHIVISAI
PO3IIOAINIEHOT0 HAaBAaHTAXEHHs Ha CTiHKy minoHa ¢; = 0,168 xH/m Ta Ha
inpopmaniiini mutn — g, = 0,56 kH/w* (puc. 2,a). Pe3yasTaTn po3paxyHKy Ha
CTaTUYHY [iI0 BITPY NpHBE/EH] Ha puc. 2,0 1 6.

3ruHajbHU MOMEHT Ma€ MaKcuManbHe 3HaueHHs M=28,849 kHm B
HIDKHBOMY BY3JIi IIJIOHA, MAaKCUMaJbHE MEepeMillleHHsS CTaHOBUTH 82 mm - y
BEPXHill YaCTHHI IiIoHa Ha BUCOTI 13,248 M.
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Puc. 2. Po3paxyHOK HiJIOHA Ha CTaTHYHY CKJIaJ0BY BITPOBOIO HAaBaHTaXKCHHS:
@) CTaTUYHA CKJIA/I0BA HABAaHTAXXEHHS, 6) €MIOpa MPOTHHIB, 6) eMI0pa 3THHABHIX MOMEHTIB

HebopmyBanHs mioHa BigOyBaeThCs y  IUTONMHI  MiHIMAaJbHOI
xopcrkocti. [lymbcaniiiHa ckiazoBa BITpPY MOJENIOBajiacss 3a JOMOMOTOO
kommuiekcy SCAD 11.3. HopMaTHBHE 3HA4YCHHS IYJILCAI[IHOI CKJIAOBOI
BITPOBOTO HABAHT&KEHHS BH3HAYAETHCS B 3AJIEKHOCTI BiJ JUHAMIYHHX
XapaKkTepUCTUK (BIaCHUX 4YacTOT, CTYyNEHiB cBoOoaM 1 KoedimieHTta
BHYTPIIIHHOT'O TEPTSI) CIIOPY/IH.

[Nocriline HaBaHTaXEHHsS BiJ BIIACHOI BarW IIEPETBOPEHO B MacH.
Busnaueno BnacHi yactotu Ta (OpMH KoiHBaHb TisoHa. [lepmia wacrora
BJIACHMX KOJMBaHb ckiana vi=1,404 [y.

MaxkcumanbHAN 3rHHAIBHUA MOMEHT BiJI ITyJbcallii BiTpy Mae 3HAUEHHs
M=69,797 kHv B HWKHROMY BY3Ji miIoHa (puc. 3,0), MaKCHUMaJbHE
nepeMinieHHs cTaHoBUTh 208 mm - y BEpXHbOMY BY3Ji IJIOHA Ha BHCOTI
13,248 m (puc. 3,a).

Pe3yneTaTi po3paxyHKy MiJIOHA HA CHIJIBHY JIF0 CTATHYHOI 1 MyJTbCAIiHHOT
CKJIaJIOBHX BITpY IpeJICTaBjcHI B Tabm. 1 i Ha puc. 4.

Tabnuna 1

PesynbTaTi po3paxyHKy Ha CyMICHY JIiFO CTATUYHOI Ta IMyJIbCaIlifHOT

CKJIaJIOBHX BITPOBOI'O HAaBAHTAKEHHS

Bapianr MinimansHa | Makcumaneanii | MakcumansHuil | MakcumanbHe
PO3paxyHKY BIIACHA IIPOTUH, MM 3rUHAIBUN HaIpYKCHHS,
gacrora, ['11 MOMeHT, KHm MIla
OCHOBHMI 1,404 289 98, 646 173




ISSN 0132-1471. Onip matepiaxnis i Teopis cnopya. 2011. Ne 90 161

v

i
|
a 6
a o
Puc. 3. Po3paxyHOK HiJIOHa Ha IyJIbcaniiiHy Puc. 4. Po3paxyHOK HiJIOHA Ha CYMICHY Jif0
CKJIAJIOBY BITPOBOI'O HaBAaHTa)KECHHS: CTaTUYHOI Ta IMyNIbCALiHOT CKIIaTOBUX
a) emropa MporyHiB, 6) eMropa 3rHHAIBHEX BITPOBOI'O ~ HABAaHTAXEHHS:  a)  emiopa
MOMEHTIB IIPOTHHIB, 0) eMmopa 3rHHAIBHIX MOMEHTIB

MakcumaibHe Halpy»KeHHs BiJ{ Jii BITpy BU3HAUCHO 3 BUPA3y:
Oyaxe= M/W. = M-z/J. = 98,646-0,15/(8559,92-10™) = 173 MIla.

3 METoW TMepeBipKH eNEeKTPoOONaTHAHHA HAa MIIHICTh BHU3HAYCHO

TIPUCKOPEHHS BEPXHBOI TOUKH ITIJIOHA 3 PIBHSHHS:
a = Ao’sinot,
ne A - amIniiTyda, mo npuiiManacs piBHOI MakCHMallbHOMY BiAXHJICHHIO
BEPXHBOI TOYKM ITJIOHA Wi Ai€l0 BITPOBOTO HABAHTAXKEHHS; ® - KPYroBa
4acToTa KOJIMBaHb, BU3HAUYEHA 32 (POPMYIIOI0
o =2nv,= 6,28-1,404=8,822 pao/c.
MaxkcumainbHe 3HaUeHHS! IPUCKOPEHHS BEPXHBOI TOUKH ITiJIOHA CTAHOBUTH
Ayaxe = 0,289-8,8227 = 22,5 m/c* = 2,23g.

BucnoBok: B pe3ynbraTi po3paxyHKy MiJIoHa Ha BITPOBHI BIUIUB, BUITHO,
0 MakcUMallbHe HampyxeHHs 173 Mlla He mnepeBuIye pO3PaxyHKOBOIO
onopy crani Cr 3 (Ry=210 M/la). OnHak, BiIX1JIE€HHs BEPXHbOI TOYKHU MiJTOHA
IIPU MaKCHMAaJIbHOMY BiTpi CTaHOBHUTH 289 mm, 1m0 OLIBII HIXK B TPU pasu
MepeBHIILye NONmycTuMe HopMaMH BiaxuieHHs 13248/150 = 88 mwm (tabn. 47,
[9]). OcobmuBo HebGe3neYHHM € IMPUCKOPEHHS BEPXHBOI TOUKM IIOHA, SKE
MOPO/KYE  BENWKI  3HA4YeHHS CHJIM  iHepLii, 10 BIUIMBAIOTh Ha
eNeKTpooONafHaHHs. BUXOMsMUM 3 OTPUMAaHMX peE3yNbTaTiB PO3PAXyHKY
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MiJIOHA, MOTPiOHE 301IbIICHHS MOMEHTY 1HEpIll HOro MOMepedHOro mepepizy
HE MEHII HiXK B TpH pasu (8559,92 - 3 =25679,76 cu®).
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AHAJIN3 MPOYHOCTHU U JE®OPMATUBHOCTHU ITNJTOHA
HH®OPMALIMOHHOI'O HOCUTEJISI IIPU JEVCTBUU BETPOBOM HAI'PY3KH
IlpoBenen aHami3 NPOYHOCTH i AeGOPMATHBHOCTH IHIOHA Ha JeiiCTBHE BETPOBOH HArpy3KH.
CrenaHbl BEIBOJIBI O HECYIIEH CIIOCOOHOCTH MUJIOHA.

Gerashchenko O.V.

STRENGTH AND DEFORMABILITY OF THE INFORMATION MEDIA PYLON
UNDER WIND LOADING ANALYSIS

Strength and deformability analysis of the pylon under action of wind loading was held. The
conclusions about the carrying capacity of the pylon was made.



