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(54) BUCAYE NOKPUTTA

(21) 20031213374

(22) 31.12.2003

(24) 15.12.2004

(46) 15.12.2004, bron. Ne 12,2004 p.

(72) BombwakoB Borogumup IBaHoBU4Y, Cucoinnos
Mukona BaneHTtnHoBuy, Cuconnos lrop Mwukonario-
BMY

(73) NPUOHINPOBCBKA OEPXABHA AKAOEMIA
BYOIBHULTBA TA APXITEKTYPW, bonblwakoB Bo-
nogumup IsaHoBu4, Cucovinos Mukona BaneHTUHO-
BMY

(57) 1. Bucaye nokputta 3 nornepenHb0 HanpyKeHo
BaHTOBOI CITKOK TPUKYTHOI CTPYKTYpM B MnaHi, LIO
npukpinneHa 0O OMOPHOrO KOHTYPY i B By3nax nepe-
TUHY SIKOT BCTAHOBMEHI BEpTUKarbHi po3nipku, KiHLi Ta
cepegvHa KOXHOI 3 sIKMX PO3KpinmeHi BaHTamu, A0
TOrO X, BAHTW BEPXHbOrO By3na PO3MipKN MOBEPHYTI
BIAHOCHO BaHT HWXKHLOrO By3na Ha 60°, npu UbOMYy
ABOMOsiCHa BaHTOBa CiTka yTBOpPEHa i3 OOHOMOSCHOI
BaHTOBOI CITKM LUMAXOM 3CYHEHHS Y3[40BX BepTuKari
Ha MOMOBWHY BUCOTVM PO3MIPOK 3 YTBOPEHHAM W-
noaibHoi Buctynamu BHM3 abo M-nogibHoT BUCTYNamm
yBEP X ABOMOSCHOI MOMepeaHb0 HanpyXeHoi BaHTOBOI
CITKM 3 PO3MILLEHHAM B HWXHIX By3nax KpinneHHs
BaHT BEPXHbOI CITKM BEPXHiX BY3NiB KPiNMeHHA HK-
HbOI CITKU, SiKke BiAPI3HAETLCA TUM, LLO BOHO goAaT-
KOBO O0OralToBaHe e 4YoTMpMa Mosicamu LUMSIXOM
OZlHOYACHOIO NOABIVHOTO 3CYHEHHS Y3[1OBX BEpPTUKa-
ni HWKHiIX nosiciB W-noaibHnx abo M-nofibHMx BaHTO-
BMX CITOK YHWU3 Ta TX BEPXHiX NOSACIB - yBEp X, KOXXHOIo

- Ha OfHY LUOCTY BUCOTM PO3MiPOK 3 YTBOPEHHSM LUEe-
CTUCTPYHHOT BaHTOBOI CiTKWU, MPUYOMY BaHTV BUKOHAHI
y BUMMsAi pO3TArHYTUX NapanenbHUX CTPyH.

2. Bucsaye nokpuTtTs 3a 0. 1, 9ke BiApPI3HAETLCA TUM,
WO LEeCTUCTPYHHIi BaHTOBI CiTKM yTBOpeHi 3 W-
noAibHmx a6o M-nogibHMX [BOMOSICHMX BaHTOBUX
CITOK LUASIXOM MOTPINHOIO 3CYHEHHS Y3[0BK BepTuKa-
i iX HWKHIiX NOSICIB YHMU3 Ta OQHOYACHOrO OAMHAPHOTO
3CYHEHHS X BEpXHiX MOSACIB yBEPX, KOXKHOIO - novep-
rOBO Ha OJHY LLOCTY BUCOTM pO3Mipok, abo HaBnakwu.
3. Bucsaue nokpuTtTs 3a 0. 1, 9ke BiAPISHAETLCA TUM,
WO LWeCTUCTPYHHI BaHTOBI CiTkKM yTBOpeHi 3 W-
noAibHmx a6o M-nogibHMX [BOMOSICHMX BaHTOBUX
CITOK LUMSIXOM YOTUPUKPATHOIO 3CYHEHHS Y3[0BK
BEpTMKani iX HWKHiX nosciB yHM3 abo BepxHiX MOsICiB
yBEP X, KOXXHOMO - MOYEProBO Ha OAHY LUOCTY BUCOTU
po3nipoK.

4. Bucsade nokputtda 3a nn. 1, 2, 3, Ake BiQpi3HAETb-
cA TMM, WO LeHTparibHa BepTuKarbHa po3nipka ato
iHWi nepudepiiiHi posnipku, abo yci pa3om, BUKOHaHI
y BUmMA4i cneuianbHoro 6-piBHEBOro ABOYACTUHHOMO
(M+LW)-nopibHoro TeneckoniyHoro MpPUCTPOK 3 pO3-
TaloBaHMM BCcepeauHi abo 30BHI CEHCOPHUM MeXaHi-
3MOM AN BepTMKarnbHOro nNepeMilleHHs BepxHix Ta
HWKHIX BY3niB CITKW.

5. Bucsaye nokpuTTs 3a n. 1, 9ke BiAPI3HAETLCA TUM,
wo W-nogibHi abo M-nogibHi LWeCTUCTPYHHI BaHTOBI
CiTKM 3aCTOCOBaHi Ha OOBINbHIN CTPYKTYpi B nnaHi 3
N-kytHOtO (N>3) KOmipKolo.

BuHaxig BigHOoCMTbCA A0 GyaiBHMUTBA, a came -
A0 BaHTOBMX BUCAYMX CUCTEM MOKPUTTHA OydiBenbHUX
KOHCTPYKLiA, i Moxe OyTn BMKOpUCTaHWIA AN nepe-
KPUTTS1 3HAYHMX NPOSbOTIB ByaiBenb i cnopyn pisHoro
NpuU3HaYyeHHs Npu pi3HOMaHiTHoMy obpwuci B nnaHi,
Hanpuknag, nanaws cnopTy, Nanauis KynbTypu, Npo-
MMWCMOBUX KOPNYCIB TO LLO.

Bigomi ogHonosicHi BUCAYi BaHTOBI cMcTeEMU MoO-
KpuTtsa [1, 2], AKki BYKOPUCTOBYIOTb KOHCTPYKTVBHE
PilLEHHs1 Ha OCHOBI BKIOYEHHs poBOTU BaHT Pi3HMX

HanpsiMKiB B 3arafibHy pobOTy €4QuMHOro cityaTo-
BaHTOBOIO BUCAYOrO NMOKPUTTSI.

OOHMM 3 HaAWronoBHILLMX HEOOMNIKIB LMX CUCTEM
BaiToBOro BMCAYOro NMOKPUTTS € Te, WO BOHW He 3a-
Oes3neuytoTb HeobXigHOI cTabinizadii  OygiBenbHMX
KOHCTpYKLi, GyaiBenb Ta cnopyd pisHOro npusHa-
YeHHS BHACIiJAOK NOBHOI BiacyTHOCTI abo maroi xop-
CTKOCTi BHYTPiLLUHbOT BAHTOBOI CiTKMW.

Hanbinbw 6rm3bkol0 40 MPOMNOHOBAHOI € KOHC-
TpYKUis Bucsyoro BanTtoeoro nokputrs [3] 3 nonepe-
OHbO HarpyXeHOK OLHOMOSICHOK BaHTOBOK CiTKOM
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TPUKYTHOI CTPYKTYPU B MAaHi, NPUKPINIeHow A0 ono-
PHOTO KOHTYPY, 3i BCTAHOBMEHUMMU Y BY3Nax NepeTuHy
BEPTMKaNbH/MM po3nipKkamy 3 MOBOPOTOM BaHT BEPX-
HbOTO BYy3ra BiJHOCHO BaHT HWKHLOrO By3na Ha 60°,
sika, 3aBOSKU BUKOPUCTAHHIO BEPTMKaNbHMX PO3MipoK
3 MOXUNUMK PO3TSHKKAMU Ta BUKOPUCTAHHIO J0AaTKO-
BOi OJHOMOSICHOT BAaHTOBOI CiTKM, 3CYHYTOI NO BEPTU-
Kani Ha NOMoBVHY BUCOTW PO3MipOK, BiATBOPIOE Linic-
HY [BOMOSICHY BaHTOBY CUCTEMY BUCSYOrO MOKPUTTS
i3 3abe3neyeHHsM 1Oro MiHiManeHOi 3aranbHOi cTa-
Ginisauii Ta NPUNYCTMMOI XXOPCTKOCTi BHYTPILLHLOT
BaHTOBOI CiTKMU.

OCHOBHWM HeOonNiKoM L€l CUCTEMW BUCAYOro Ba-
HTOBOIO MOKPUTTS € Te, IO BOHA He 3amkau 3abes-
neyvye Heo6XxiAHOI NOKanbHOI CTINKOCTI BEPTUKAIbHUX
po3nipoK i, AK Hacnigok - He 3abesnedyye nokanbHOT
cTabinisauii ik oKpeMmnx eremMeHTiB BaHTOBOI CiTKu,
Tak i BCiei 0yaiBenbHOT KOHCTPYKLIi, Oyaieni abo cno-
pyan B uinomy. OkpiM Toro, MiHiMansHo npunyctuma
XOPCTKICTb BHYTPILUHBOT BaAHTOBOI CiTKM He crnpusie
po3MaiTtTio abpwucis nnaxiB OyniBenb Ta cnopya, LIO
nepekpueatoTbca. [Jo HedonikiB uiei cuctemun Tpeba
BigHEeCT! i Te, WO Yepe3 MiHMMBICTb aKTUBHOMO HaBa-
HTaXXeHHs (CHir, BiTep, TemnepaTypHi KONMBaHHS To-
LIO) Ta BHaCNiAoK GhisvyHMX BNacTMBOCTEN MaTepiany
KOHCTPYKLii BUCAYOro NOKPUTTH, WO Mpauioe Ha pos-
TAr TpUBanuii Yac, HEMMHY4e HacTae MOMEHT, KOIM
3aranbHa JOBKMHA CKMagoBUX BaHT CiTKM 36inbLuy-
€TbCS HACTIMbKK, IO AOKOPIHHO MIHSIETLCA reoMeTpis
NepBiCHOT KOHCTPYKLIT BUCAYOro NOKPUTTH, BHACTIAOK
yoro MoOXImBa 4vactkoBa abo noBHa AecTabinisauis
BaHTOBOI CMCTEMM 3 BUKITOYEHHAM 3 poboTU 3B'A3KIB
Ta MOSICIB BAHTOBOI CiTKW, @ TaKOX BUHWKHEHHS SBU-
lWa yTpaTu CTINKOCTI BepTUKanbHUX po3nipok. Okpim
TOro, KOHCTPYKLiS BUCAYOro MOKpUTTA 3aBasikm 36i-
NbLUEHHIO 3aranbHOi JOBKMHU CKITagoBUX BaHT CiTKU
"npocigae”, 3MeHLYyl04M KOPUCHWUIA MPOCTIp Cropyau,
LLIO NEPEKPUBAETLCS.

OcHoOBOW BMHaxody € 3ajadva yOoOCKOHaNeHHs
BaHTOBOI CMCTEMM BWCAYOrO MOKPUTTA, B SKiK 3a pa-
XYHOK OCOGNMBOCTEN KOHCTPYKTMBHOTO BUKOHAHHSA i
eneMeHTiB 3abea3nevyeTbcs HeobOxigHa nokanbHa
CTiRKICTb 3aCTOCOBaHUX PO3MNIPOK 3 MOXUIIMMU PO3TH-
XXKaMu, MOBCIOOHO BMPOBAMKYETLCS foOKanbHa Ta
3aranbHa ctabinizauis sk OKpemMMx enemMeHTIB BaHTO-
BOI CiTKW, TakK i Bciei OyniBenbHOI KOHCTPYKLIi, OyaiBni
abo cnopyaou B UiNoOMy, Npu LbOMY MiABULLYETLCA SK
3aranbHa XOpCTKiCTb BUCAYOrO MOKPUTTA, Tak i KOro
OKpeMux enemMmeHTiB i3 3abe3neyeHHs M nepBsicHOT
reoMeTpii BAHTOBOI CUCTEMU BUCSYOTO NMOKPUTTS.

O3HayeHa 3afaya BMpILLYETLCA TUM, LLIO BUCSAYE
NOKPUTTS 3 NonepeaHbLO HampyXeHoK BaHTOBOK CiT-
KO TPUKYTHOI CTPYKTYpPU B MnaHi, WO npukpinneHa
[0 OMOPHOrO KOHTYPY i B By3nax nepeTuHy SKoi BCTa-
HOBMEHI BepTUKanbHi po3nipku, KiHUi Ta cepeavHa
KOXHOI 3 AKUX PO3KpPiNfeHi BaHTaMu, 4O TOrO X, BAHTH
BEPXHbOrO By3Nna po3nipku NOBEpPHYTI BiAHOCHO BaHT
HWKHBOTO By3na Ha 60°, npu UbOMYy, ABOMOSICHA BaH-
TOBa CiTKa yTBOpEHa i3 OOHONOSICHOT BAHTOBOI CITKU
LUNSIXOM 3CYHEHHS Y3[0OBX BepTuKani Ha MONOBUHY
BMCOTM po3nipok 3 ytBopeHHAM W-nogibHoi Buctyna-
MK BHU3 abo M-nogibHoiT BUCTynamu HaBepx 4BOMOSI-
CHOI nonepeaHbO HanpyXxeHoi BaHTOBOI CiTKM 3 po3-
MilLEHHAM B HWXKHIX By3naX KpinneHHs BaHT BEPXHbOT
CiTKM BepXxHiX BY3niB KpinfeHHs HAXHbOT CiTKK, Bigno-
BiQHO OO BMHaxondy, BOHO AOAATKOBO obnalitoBaHe

4

e YoTMpMa nosicamu LUMSIXOM OZHOYACHOro NoABIn-
HOrO 3CYHEHHs1 y3JOBX BepTuKari HwkHix nosicis W-
nofibHux abo M- nopgidbHUX ABOMOSACHUX BaHTOBUX
CITOK YHM3 Ta X BEPXHiX MOSCIB -yBEpPX, KOXHOrO -
NoYeproBo Ha OJHY LIOCTY BMCOTU PO3MipoK 3 YTBO-
PEHHSIM  LLECTUCTPYHHOI BaHTOBOI CiTKW, MPUYOMY,
BaHTW BUKOHaHIi y BUMAAI pO3TArHYTMX napanernsHuX
cTpyH. O3HayeHa 3agava BUPILWYETBCA W TOAI, KOM
LIECTUCTPYHHI BaHTOBI CiTkn yTBOpeHi 3 W- nofiGHmx
abo M- noaibHMX OBOMOSACHUX BAHTOBUX CITOK LUNSA-
XOM MOTPIAHOIO 3CYHEHHs y3O0OBX BepTuKani iX HWK-
HiX NOSACIB YHU3 Ta OOHOYACHOIO OAMHAPHOIO 3CYHEH-
HSl BEPXHIX NOSICIB YBEPX, KOXHOrO - MOYeproBo Ha
O[IHY LUOCTY BMCOTW pO3Mipok, abo HaBnaku, a Takox
y BUNagKy, KOnu LWEeCTUCTPYHHI BaHTOBI CiTKM yTBOpe-
Hi 3 W-nofibHux abo M-nofibHMx ABOMNOSACHUX BaHTO-
BMX CITOK LUMAXOM OAHOYAaCHOINO YOTUPWKPaTHOrO
3CYHEHHS Y34OBX BepTuKarsi iX HUXHIX NMOSACIB yHU3
abo BepxHix NOACIB yBEpX NOYEProBO Ha OAHY LLOCTY
BMCOTM po3nipok. O3HayeHa 3ajada BUPILLYETLCA 1
To4i, KONMW LeHTpanbHa BepTuKanbHa po3nipka, abo
iHWi nepudepiiHi po3nipkn, abo - yci pa3om, BUKOHaHI
y BMmMA4i cneuianbHoro 6-piBHEBOrO ABOYACTUHHOMO
(M+LW)-nopibHoro TeneckoniyHoro MpPUCTPOK 3 pO3-
TaloBaHMM BcepeauHi abo Ha30BHI CEHCOPHVUM Me-
XaHi3MOM A1 BEPTVKarbHOro NepemMilleHHss BEPXHiX
Ta HWKHIX BY3MiB CiTKM, @ TakoX Yy Bunagky, korm W-
nofibHi abo M-nopfibHi LWEeCTUCTPYHHI BaHTOBI CiTkM
3aCTOCOBaHi Ha MPU3BOSbHIN CTPYKTYpi B nnaHi 3 N-
KyTHoto (N>3) KoMmipKolo.

CyTb BUHaxo4y NOSICHIOETLCSA KPECTIEHHAM, e Ha
dir.1 306paxeHo 3aranbHWA BUMSAL NPONOHOBAHOMO
BMCAYOro MOKPUTTS 3 BIATBOPEHHSAM LUECTUCTPYHHOT
BaHTOBOI CTPYKTYpU 3 BepTUKanNbHUMMK po3nipKamu,
sIKe YTBOpPEHe i3 [JBOMOSCHOINO BaHTOBOMO MOKPUTTH
LUNSXOM OAHOYACHOTO MOABIMHOIO 3CYHEHHST Y3[0BK
BEpPTMKani NOro HWKHiX NoAciB yHU3 abo BepxHix no-
AICIB yBEPX NMOYEProBO Ha OAHY LUOCTY BUCOTM pPO3ni-
poK, abo LNAXOM MOTPINHOIO 3CYHEHHS Y3[0BX Bep-
TMKani  HWKHIX MNOSACIB YHM3 Ta  OOHOYACHOrO
OAMHAapPHOrO 3CYHEHHSI BEPXHIX NOSACIB yBEPX Ha OOHY
LLIOCTY BUCOTM PO3NipoK, Un Hasnaku. Moxmmeun Ta-
KOX BapiaHT (POPMOYTBOPEHHS LUECTUCTPYHHOI BaH-
TOBOT CiTKM LUNSXOM O[HOYaCHOrO YOTUPUKPaTHOrO
3CYHEHHSI Y3[1OBX BepTuKari HWKHiX nosicis yHu3 abo
BEPXHiX NOSACIB yBEPX NMOYEProBO Ha OOHY LUOCTY BU-
COTV PO3NipOK.

Tak, Ha ®ir.1 306paxeHi W-noaibHi Ta M-nogiGHi
LECTUCTPYHHI BaAHTOBI CiTKM, WO 3aCTOCOBaHi no4vep-
roBO Ha YOTUPWKYTHIA CTPYKTYpi B NnaHi 3 kBagpar-
HOK KOMipkot. [Mpu 3acToCyBaHHi LLECTUCTPYHHOI
BaHTOBOI CTPYKTYPU 3 KPYMHWM 4/ APiBHUM KpOKOM
KOMipkn Ha N- KyTHI CTPYKTYpi B nnaHi, 3o0kpema, 3
KOMIpKOIO Y BWUMAAI TPUKYTHMKA, YOTUPUKYTHMKA
(Pir.1), wectnkyTHMKa i T.N. 4OAATKOBE PO3KPINMeHHs
KiHUiB BepTUKalbHUX PO3MNipoK rOpU3OHTamNbLHOK 0f-
HOMOSICHOIO BaHTOBOK CiTKOK He oboB'siskoBe. Mox-
NVBWIA BapiaHT (PUCYHOK YMOBHO He HaBedeHo) 3a-
CTOCYBaHHS LUECTUCTPYHHOI BaHTOBOI CiTKM Ha N-
KYTHI CTPYKTYpi B NnaHi 3 BiATBOPEHHSIM NOYeproso-
ro BukoHaHHsa W-nofioHux ta M- noaibHMX wecTucT-
PYHHUX BAHTOBUX CiTOK i3 BMPOBaMKEHHAM iX 3yCTpi-
YHOrO [AOTUKY, 30Kpema, B LEeHTpanbHOMY BYyani
BMCAYOro NoKpuTTa. MoXknusi 1 iHWi BapiaHTM Ha N-
KYTHI CTPYKTYpi B NfaHi.
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Bucsye nokputra 1 BUKOHaHe 3 nonepeaHbO Ha-
NPYXEHOK LECTUCTPYHHOI 2 BaHTOBOK CiTKO N-
KYTHOT CTPYKTYpM B NraHi, WO NpuKpinneHa go onop-
HOro KOHTYpY 3 i B By3nax nepeTuHy SKoi BCTaHOBMe-
Hi BepTUKarbHi po3nipku, NPUYOMy, B OOHOMY, ABOX i
T.n., abo y Bcix Hanpsimkax N-kKyTHOi cTpykTypu W-
nofibHi 1a M-noAibHi WeCTUCTPYHHI BaHTOBI CiTKK
po3milleHi abo 0gHOTUNOBO, abo NOYEProBO 3 Pi3HUM
KPOKOM iX NOCMigOBHOCTI.

BaHToBa cuctema BucsA4oro nokputrs 1 npautoe
Takum umHoMm. lMpu 36inblueHHi 3aranbHOT AOBKUHM
PO3TArHYTUX BAHT LUECTUCTP YHHOI CiTKM 2, L0 NPUKpi-
nreHa OO OMOPHOro KOHTYpY 3, BHACnigoK Tpuamnoi
Ai1 aKTMBHMX HaBaHTaXXeHb Ta TEMMepaTypHUX Konu-
BaHb KOHCTPYKUiA cuctemun "npocigae”. Ona nigTpu-
MaHHS NepBicHOT reoMeTpii Liei cucteMn LeHTpansHa
BepTUKanbHa po3nipka, abo iHwi nepudepiiHi posnip-
Ku, abo - yci pasom, MOXYTb OYTU BUKOHaHI y BUrMAdi
cneuianbHoro 6-piBHeBoro (IM+LU)-nogi6Horo Tene-
CKOMiYHOro MPUCTPOI 3 PO3TALLOBaHWM BCEpPeaMHI
abo Ha30BHi CEHCOpPHMM MEeXaHi3MOM Ansi BepTuKa-
NbHOTO NepeMilleHHs BY3IiB CiTKM 3 4OAATKOBAM Ha-
NPYKEHHSAM BaHT K B MeXaX LeHTparnbHOi YacTuHU,
Tak i B paMKax BCbOro BUCAYOro NokpuTTs 1.

OTpuMaHy y Takui Crnocib LWecTUCTPYHHY BaHTO-
BY CUCTEMY 3 BEpTUKANbHUMWU po3nipkamy MOXHA
po3rnsgaT sik MoAyrb, HAa OCHOBI SIKOTO MOXYTb Gyt

OTpMMaHI Pi3Hi BapiaHTU BUCSYMX NOKPUTTIB Y 3anex-
HOCTi Big 06purcy nnaHy Ta kombiHauin po3TallyBaHHS
B KOXHOMY 3 HanpsMKiB N-KYTHOT CTPYKTYpU B MNriaHi
W-nopgibHux 1a M-nofgibHMX LWEeCTUCTPYHHMX BaHTO-
BMX CITOK, a Takox TemneckoniyHux (M+LU)-nogiGHmx
NPUCTPOIB.

TakvM YMHOM, BUKOPUCTaHHS 3anporoHOBaHOM
BMHaxXO4y AO3BONSE BUPIWUMTM 3adady NiATPUMaHHS
NOCTIMHOCTI reoMeTpii NepBiCHOT KOHCTPYKLii, MiHiMi-
3yBaTU CepefHii piBeHb KOMMBaHb 3aranbHOro npoc-
Topy, 3abe3neunTn 3aranbHy Ta NokanbHy cTtabinisa-
Lil0 CMCTEMU BUCHAYOrO LUECTUCTPYHHOro BanTosoro
NOKPUTTS 3 MiABULLEHHSAM XOPCTKOCTI BaHTOBOI CUC-
TEMU Yy NOEQHAHHI 3 CaMOHATAroOM i NOCTINHICTIO Ha-
npyXeHb ii NOSCIB Ha NPOTA3i TPUBANOro Yacy 3 ypa-
XyBaHHSIM KONMMBaHb 3aranbHOi JORKMHMA PO3TATHYTUX
CKNagoBWX BaHT LUECTUCTPYHHOT BAHTOBOI CiTKU BU-
CS14OIO NMOKPUTTS.
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