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PO3PAXYHOK HECYYOi CTIPOMOXKHOCTI TBUHTOBHUX
JAEPEB’SIHUX CXO/IIB

B pobori mocnikena Hecyda CIIPOMOXKHICTB 1 CTIHKICTh TBHHTOBUX CAMOHECYIHX CXOMIB.

[MpoexTyBaHHsS CXOIiB MOXKe OYTH BH3HAHO YCHIIIHHM, SKIIO BOHO
BpaxoBye BHMOTM HOpM IIpoeKTyBaHHs [l,2] Ta HOpM eproHOMiku a0
0COOJIMBOCTEH 3aCTOCYBAaHHs Pi3HUX BHIIB KOHCTPYKIIH CXOXIB i Marepiaiis,
0e3IeyHoro IepecyBaHHs JIOJIEH Ta MOXIIMBOCTEH iX eBakyalil y BHUIAIKy
noxkexi. CXoay MOBUHHI 3'€/IHYBaTH €CTETHKY iHTEp'epy 1 (QyHKIIOHAIBHICTD,
a BUOIp 1X KOHCTPYKIIi — 3aJexaTH Bix crerudika Oymimi. SKmo musax
CKJIaZIA€ThCS 3 MPSMOJIHIHUX MOXWINX IUISHOK, TO 3aCTOCOBYIOTHCS MapIIOBi
cxomu. CaMi TUISTHKH € MapIliaMy, sIKi 3a3BUYail 3'€JHYIOTHCSI B MIXKITOBEPXOBE
MIPOCTOpPi 332 JONOMOTOI0 CXOAOBHUX IUIOMIAZIOK 1 MOXYTh PO3MIIIATHCS SK
Y3IOBXK CTiH, TaK i pO3TAIIOBYBATHUCS aBTOHOMHO. SIKIIO TPaEeKTOpis pyxy
SIBJISIE COOOI0 BUTHYTY JIiHIIO, SIK O CKJIAZICHY 3 HEBEIHMKHX MOXIIUX JIISTHOK,
TO 3aCTOCOBYIOTHCS TBHHTOBI CXOAH. Taki cXoau B IUIaHI MOXYTh SIBJISITH
co00r0 HE TIJIBKH KOJIO, aJie 1 OyIb-AKy 1HIIYy CKJIaaHy KoHQirypamito. 3riqHo
ICTOpUYHIM JIOBiflli, TBUHTOBI CXOJM BIEpIIE BHUKOPHCTOBYBAIHCS IPH
OyniBHMLTBI MiHaperiB. PaHHI MiHapeTH Qy)Xe€ 4acTO MajHd I'BHHTOBI CXOAM
30BHI, Mi3HI - BcepeauHi Oamtu. B TemepimmHiii yac B OyIiBIAX IIUPOKO
3aCTOCOBYIOThCSI KJIACHYHI TBUHTOBI CXOJH, SIKi HA3WBAIOTHCS CIIIPAJbHUMH 1
CKJIaJIAIOThCA 13 CTYNEHIB, IEHTPAIbHOI CTIMKHU 1 MOPYYHIB, PO3PAXYHOK SKHX
He moTpedye CKIagHUX OOYMCIIOBANBHUX mpouenyp [3]. A BupimeHHS
MUTAHHS HECY4oi CIPOMOXKHOCTI CaMOHECYYMX TBHHTOBHX CXOIB, SIKi
MOTPEOYIOTH OUTBII CKJIATHOTO PO3PAXYHKY, CTa€ OUTBII aKTyaIbHUM.

B poGori mocmimkeHa Hecyda CHPOMOXHICTh T'BHHTOBHX CaMOHECYYHX
CXO[iB, KOHCTPYKIIisl IKUX IMpezcTaBieHa Ha puc. 1. TsTuBa Mae npsIMOKYTHHIH
nepepi3 3 BUCOTOIO 425 mm 1 mmpuHOoro 50 mm, CTymeHi MaroTh L-o0pa3Huit
niepepi3 300 mm Ha 50 mm Ta 114 MM Ha 17 MM. Marepian cxoniB — ay0.

Ha ocHOBI MeToxy CKiHUEHHUX €JIEMEHTIB Ta y3araJlbHeHHUX KOOpIUHAT i3
3actocyBaHHsM mnporpamHoro komiuiekcy NASTRAN [4] mnoOynoBaHa
pO3paxyHKOBa CKIHYEHHOEIEMEHTHa MoJelb cxofiB (puc. 2). TsaruBa Tta
CTYNEHI MOJIENIOBAINCS HAOOPOM CTEp)KHEBUX NPOCTOPOBHX CKIHYEHHHX
€NEeMEHTIB 3  BIANOBIAHUMHM  TEOMETPHYHMMH  Ta  MEXaHIYHUMHU
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XapakTepucTukamu. B m’satu
BY3JaX KpIIUICHHS CXOJIB Oyimu
oOMeXeHI  mepeMilleHHS 10
TPHOX HAIpPSIMKaXx.

Po3spaxynkose
HaBaHTa)XEHHS Bifl BJIACHOI Baru
(puc. 3,a) 1 Barm JrOJIEH,
pO3TalllOBAaHUX  HA  CTYNEHIX
CXOIIB Y3/IOBX BHYTPIIIHBOI 1
30BHINIHKOI TATHBH (puc. 3,0),
MO/JIENTIOBAJIOCS y BUTJIISIII
CUMETPUYHHUX Ta KOCOCUMETpPHUY-
HHUX 30CEPEDKEHUX CHJI Y BY3J1ax
MIEPETUHY CTYIEHIB Ta TATHBH 1
npuiiManocs piBuumu 80 H Ta
700 H BiamoBigHO.

Jn1s  Bu3HaueHHS Hecydoi
CIIPOMO’KHOCTI  CXOJIiB BUKOHAHI
CTaTUYHUN PO3paxyHOK
HaIpyXeHo-1e(OopMOBaHOTO
cTaHy mpu Aii  CyMapHOro
PO3pPaxyHKOBOI'O HABAHTAYKEHHSL.

Puc. 1. KoHCTpyKIIis TBHHTOBUX CXOAIB
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Puc. 2. CkiHUeHHOEIEMEHTHA MOJENL CXOIB
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Puc. 3. HaBanTaxeHHs Ha TBUHTOBI CXOIH

JlepopmoBanuii craH cxoniB mpeicraBieHHH Ha puc. 4. MakcuManbHi
TepeMillieHHs CIOCTEpirayiucs y By3Ji 25 CKiHYEHHOEIEMEHTHOI Mozeni
CXOMIB 1 CKJaiK 7 MM; MAaKCUMAJIbHI HAIIpyXXEeHHs — B enleMeHTi 64 (By3nu 20,
34) i cxiamu 7,3 Mlla.

Puc. 4. [lepopMoBaHUii CTaH CXOAIB

MakcumalibHe Hamnpy)KEHHsS HE MEePEBHIINYE TOMYCTHMOIrO HAMpPY)KEHHS
po3Tary s nyba, Tooto Mene 3a 9-13 Mlla.
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B po6oti BukoHaHUI PO3paxyHOK TBUHTOBHX CXOIB Ha CTIHKICTb (puc. 5)
3a JOHNOMOIOI PpO3B’SI3aHHA 3aJaui HA BIACHI 3HAUCHHA Ta PO3B’SA3aHHA

Puc. 5. Po3paxyHOK CXO/IiB Ha CTIHKiCTh

OTpuMaHe Tmiepuie KpPUTHYHE HAaBaHTAXEHHS 3a JIOIOMOIOI0 METONY
Jlannoma cknano 84390 H Ha ofuH BY3071 MOJIeN, 0 y 97 pa3iB NepeBUIINIIO0
pO3paxyHKOBE HaBaHTaKeHHs. [Ipy HbOMY MakcHMalibHE NepeMilleHHs 1
HaNpy)XEHHS TaKOX Hadarato IepeBUIIIIN JOMYCTHMI 3HaueHHs. Po3paxyHoK
CTIIKOCTI 3a JIOMOMOTOK PpO3B’SA3aHHSA HENIHIMHOI 3aJadi  CTIHKOCTI
MOKPOKOBUM ~ MeronoM  HeloToHa-PadcoHa  103BONMIIO  BiICTEXKHTH
HaBaHTa)XEHHS, NIPU SKOMY HaIllpy>KEHHS B €JIEMEHTax CXOJIiB Oy/Io piBHUM 3a
JonycTuMme, BoHO cknaio 2184 H na ogun By3onm mogneni. ToOTO KpUTHYHE
HaBaHTa)XEHHS HAa TBUHTOBI CXOQW TMEPEBHIILYE pPO3PAXYHKOBE CyMapHe
HaBaHTakeHHs y 2,51 paszu.

BucnoBok. Hecy4a cipoMOoXHICTh Ta CTIHKICTh TBHHTOBHX CaMOHECYYHX
CXO[IiB IPEJICTaBIEHOI KOHCTPYKIIi i BUTOTOBJIEHOI 3 ay0a 3a0e3neueHa.
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PACYET HECYIIEW CHIOCOBHOCTH BUHTOBOI CAMOHECYIIEM JIECTHULBI

B paborte wuccienoBaHa Hecymas CIOCOOHOCTH W YCTOHYMBOCT BHHTOBOH CcaMOHecCyIel
JIECTHUIIBL.

Gerashchenko O.V.

CARRYING CAPACITY OF SCREW SELF SUPPORTING STAIRS CALCULATION
The load-bearing capacity and stability of the self-supporting spiral staircase is studied.



