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AHHOTAUWA

ObocHosaH 8bIbop KapkacHol cb6opHO-
MOHOMUMHOU KOHCMPYKMUBHOU cucmembl
019  WUpPOKO20 rpUMEHeHUsT 8 YKpauHe.

PaccmompeHsbi COeOUHeHUs Hecywux
Cc60pPHO-MOHOTUMHBIX 3/1IEMEHMO8 KapKaca ¢
rNo8bIWEeHHbIM cornpomusernieHuem cpegsy.

PaspabomaHbl npednoxeHuss rno pacdemy
Hecywel crnocobHOCMU WIMNOHOYHbIX CMbIKOB
Ha OCHO8e e8apuayuoHHO20 Memoda 8

meopuu nnacmu4YHocmu b6emoHa.
LocmosepHocmb ~ Memoduku  pacyema
rnoomeepxx0eHa aKcriepuMmeHmaribHbIMU

uccrnedogaHusiMu 06pa3yos U3 MsXKerno20
6emoHa, Kepam3umobemoHa u ¢ubpo-
6emoHa. OueHeHa Hecyuwiasi CriocobHOCMb
y3rna COoeOUHEeHUs puzefii C  KOJTIOHHOU
cucmembl CAPET ¢ yyemom crieyugbuku e2o
KOHCMPYKMUBHO20 PeLEeHUs.

Knrouesbie criosa: anemeHmbl Kapkaca,
WIMNOHOYHbIE COeOUHEeHUs, Hecywas
crocobHocmb, sapuayUOHHbIU memoo,
3Hepaocbepezarowiasi mexHoIo2usl.

ANNOTATION

The choice of frame prefabricated-
monolithic constructive system for wide
application  in  Ukraine is  justified.
Connections of load-bearing prefabricated-
monolithic frame elements with increased
shear resistance are considered. Proposals
for calculating the bearing capacity of keyed
Joints based on the variational method in the
theory of plasticity of concrete are developed.
The reliability of the calculation procedure
was confirmed by experimental studies of
samples from heavy concrete, expanded clay
concrete and fiber concrete. The bearing
capacity of the girder joint with the column of
the SARET system is estimated taking into
account the specifics of its design.
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joints, bearing capacity, variational method,
energy-saving technology.
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PO3BIXHICTb PE3YJIbTATIB
PO3PAXYHKY NO3ALIEHTPOBO
CTUCHYTUX CTAJIEBUX JBOTABPOBUX
EJIEMEHTIB 3A 3r'mMHAJIbHO-
KPYTUJIbHOKO ®OPMOIO BTPATHU
CTIUKOCTI

Y pobomi npogedeHo MOpieHSANbHUU
aHariiz HopMamugHUX MemoOUK B8U3Ha4YeHHs
Hecy4yoi 30amHocmi 2HYy4YKUX cmarnesux
dsomaeposux esfieMeHmis, WO 3a3Harmep
ensiugy cmucky ma 32uHy. BusiernieHo ix ne-
pesaau ma HedoriKu, 8Ka3aHo Ha PO36iKHICMb
i HegidnoesidHicMb pe3yrnbmamise, ompumMaHux
Pi3HUM YuHOM. BucrioerneHo cripobu rnosicHumu
PO3XOOXKEHHS, 8CMaHOB/IEHO MeXi 3acmocy-
8aHHS 8IMYU3HSHOI MemodUKU pPO3paxyHKy.
HazonoweHo Ha HeobxiOHocmi nepeansidy
byodiseribHuUx HopM y bik  3b6inbWweHHs
HaditiHocmi.  [ocnioxeHo  esponelicbKul
nioxid ma suxkopucmaHo 3akopdoHHUU doceid
Y NMUMaHHSIX po3paxyHKy Ha cmilikicma.

Knroyoei cnioea: nosaueHmposull cmuck,
empama cmitikocmi, deomasposuti efieMeHm.

MNoctaHoBKa nNpo6nemu y 3aranibHOMY
BUrnsaai. Sk BigoOMO, MO3OOBXHS cuna B
no3aLeHTPoBO CTUCHYTOMY enemeHTi
3MilleHa BiAHOCHO LieHTpa Baru nonepeyHoro
nepepisy Ha BENUYNHY eKCLUEHTPUCUTETY (e).
B CTUCHYTO-3rMHHOMY eneMeHTi, AKUN MOXe
BMUCTYNaTW YacTMHOIO MOMNepeyHol pamu
KapkacHoi ©Oypgisni, ogHovacHo filoTb [ABa
He3anexHUX CUNoBUX (pakTopu: MO3L0BXKHSA
cvna (N) i 3arnHanbHUA MOoMeHT (M). Ane npu

BUKOHaHHI  NPaKkTUYHMX  PO3paxyHkiB 3a
BiTYN3HAHUMW  HOPMaMW  CTUCHYTO-3MMHHI
CTEPXKHI 3aMiHATb no3aLeHTPOoBO

CTUCHYTMMW, OCKiNlbku B 000X BMnagkax
enemeHT nepebyBae nig Aied No3goBXHLOI
cunn  3i 3rmHOM. 3aMmicTb 3agaHoro and
CTUCHYTO-3TMHHOIO CTEPXHA MOMeHTY (M) i
HopmarnbHOI cunu (N) BpaxoByrOTb TifTbKA L0
cuny, ane NpuKNageHy 3 eKCLEeHTPUCUTETOM
(e = M/ N). Y po3paxyHOK TakMx €IEMEHTIB Ha
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CTIMKICTb, LLIO MICTUTBCA B HOpMaXx, BBOAUTLCS
0oOaTKOBUA  KoewilieHT, LWo  BpaxoBye
MOYaTKOBI HeOoCKOHAaroCTi. Okpim
3HMXKYBaNbHUX KoediLiEHTIB, LLO BPaxoBYOTb
3rMHanbHy | nonepedHo-KpyTUnbHy dopmy
BTpaTW CTINKOCTI MNpW  NO3O0BXHLOMY Ta
nonepeYHoMy 3ruHi BignoBigHoO (B YKPaiHCLKMX
HOpMax BOHW BigMNoBidalTb KoeqilieHTam
CTIMKOCTI MpW LEeHTparibHOMYy CTUCKY Ta Mpu
3MUHI), B €EBPOMENCLKMX HOPMaXx NPUCYTHI LUE i
KoediuieHTn B3aeMofil MK  BHYTPILLUHIMUK
3yCUNNaAMK, BU3HAYEHHS KOTPUX  LOCUTb
cknagHe. LA  ocobnueicTb €  iXHbOM
XapaKTepHOLo pucolo, o  Jo3Bonse
BpaxysaTu Brnueu Apyroro poay. [Ons
36inbLUeHHSs TOYHOCTI pO3paxyHKiB i
HabnMXeHHs 1X [0 AIMCHUX YMOB poboTu
KOHCTPYKUIT ~ BHYTPIWHI  3ycunna  noTpibHO
BM3HA4YaTM 3a HENIHINHOK Teopiel Opyroro
nopsiaky. BoHa BpaxoBye reoMeTpuyHy
HeniHiMHiCTb i ABNse cobot Nno  CyTi
pO3paxyHOK 3a OedOopMOBaHO CXEMO, B
SIKOMY PIBHSIHHSA piBHOBArM 3anucyrTbCcs Ons
nedopMoBaHOro crtaHy cuctemu. LlikaBum
BWOAETbCA  OOCNIMAXKEHHA  €BPOMENCHKOro
nigxogy Ta BWKOPUCTaHHS  3aKOPOOHHOMO
[0CBigy B NUTaAHHAX po3paxyHKY Ha CTiMKICTb.

AHani3 ocTaHHix gocnigXxeHb. Binomi B
ycboMy  CBiTi npaui npodecopa C.I.
TumoweHKka 3aknanu TeopeTU4Hy OCHOBY
pO3paxyHKy  meTanesux  «Banok-KONoH»
HEe3aMKHEeHOoro npointo Ha CymicHy fito
CTUCKy Ta 3rvHy. WMoro Teopis npyxHoi
cTimkocti [1, 2] pana nepegymoBuM Anis
BU3HAYEHHS KPUTUYHOrO HaBaHTaXEHHA Mnpu
cknagHomy onopi. A 3aCTOCYBaHHA
€HepreTM4yHoro metTody 4O 3ajad CTiMKOCTI
oTpumano BypxnnBMn PO3BUTOK Y TENEPILLHIN
yac. EkcnepyMeHTanbHUMKU i TEOPETUYHUMM
OOCNIMKEHHAMWN  CTIMKOCTI  MO3auUeHTPOBO
CTUCHYTMX efleMeHTIB AOHeaBHa 3arMManucs
C.l. binuk [3], A.l. MaHeBu4, C.B. Pakwa [4],
A.M. MaweHko, .M. Tpycos, €.}0. domeHko
Ta iHLWi.

BuaineHHs Hepo3B’A3aHMX paHiwe
YyacTUH 3aranbHoi npo6nemu. OgHUM i3
HaMMeHL AOCHiAKEeHNX NUTaHb, SKi NOCTalTb
nepea MNpPOEKTyBarbHUKOM MNPU  PO3PaxyHKy
cTaneBux  KOHCTPYKLUiN €  pO3paxyHOK
Nno3aueHTPOBO CTUCHYTUX €eneMeHTiB 3a
3rMHaNbHO-KPYTUIBLHOK ~ (bOpPMOKD  BTpaTu
CTINKOCTI, dka yacTo bGyBae BMpiLLANIbHOK NPy
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BU3HAYEHHI Hecy4oi 3gaTHocTi. Lle nutaHHa

3anuwaeTbCs  BigkpuTMM i noTpebye

I'PYHTOBHMX OOCMIAKEHb | MNOPIBHANBHOMO

aHanisy pisHMX MeToANK pO3paxyHKy.
NMocTaHoOBKa MeTu i 3apay

pocnimkKeHb. Y cTaTTi NOCTaBNeHo 3a MeTy
NPoOBECTU MOPIBHAMBHWUIA aHania MeToAMK
BU3HAYEHHSA Hecy4oi 30aTHOCTI Ta
HanpyXeHo-4eOpPMOBaHOro CTaHy cTaneBux
OBOTaBpPOBMX €fNeMeHTIB  3a  CTIMKICTIO,
BUSIBMBLUM X nepeBarn Ta Hegoniku, i Ha
OCHOBI aHani3y cnpobyBaT BCTAHOBUTU MEXi
3aCTOCYBaHHSA BiTYN3HSAHOI METOANKMN.

Buknaa ocHoBHoOro martepiany. HasiTb
npyu  3rUHI Nno3aueHTPOBO  CTUCHYTUX
efieMeHTIB nuwe B MnOowuHi  HanbinbLoi
KOPCTKOCTi, WO 306iraetbCa 3 MNIOLMHOK
CUMETPIl, CTae MOXINNBO BTpaTa CTINKOCTI 3
NAOWMHN AT MOMEHTY npwu  3rMHarnbHO-
KPYTUIbHUX Aedopmadiax paHiwe
AOCArHEHHSA  rpaHumyHoi  cunn  (N), wo
NPUAMAETBLCA AK KpUTEPI Npu NOCKin hopmi
BTpaTW CTIMKOCTI.

Y uboMy BuUNagKy MepeBipKY CTINKOCTI
BITYM3HSHI HOPMU [5] peKOMEHOYIOTb BUKOHY-
BaTM B MMAOLMHI HAWMEHLUOI >XOPCTKOCTI K
LEeHTpanbHO CTUCHYTOrO enemMeHTa 3 BBe4eH-
HAM KoediuieHTa (C), WO BpaxoOBYE BMNB
3rMHanbHoro mMomeHty (M,) Ha npocTopoBy
BTpaTy CTIMKOCTI CcTepxHda. [lpn Benukmx
3rMHanbHUX MoMeHTax M, (Npy 3HaYeHHAX
BiQHOCHOro ekcueHTpucutetry m, = 10)
BUMOrM HOpM 3abe3nevyoTb Mepexiga Ao
BMNadKy BTPATU CTIMKOCTi 3rMHHUX €NEMEHTIB.
Mpn 3Ha4YHIW TrHYYKOCTi BTpaTa CTIMKOCTI
BiAOyBaeTbCA 3a3BU4Yal y Mexax MNPY>KHUX
aedopmauin. Y uboMy Bunagky Ans BU3Ha-
YeHHsA KoedpiuieHTa (C) BMKOPUCTAHO TEOpIto
CTIMKOCTi TOHKOCTIHHMX cTepxHiB B.3. Bnacosa.
Ane oTpuMmaHe 3HaveHHs koediuieHTa (C) He
MOBUMHHE NEepeBuULLYyBaTM  MaKCUMarbHOro
3Ha4YeHHA  (Cmax), BCTAHOBMEHOro  Ans
naacTUYHUX gedopmadin.

PospaxyHkoBa dopmyna npu  LUbOMY
NPUHUMMNOBO HE BIAPI3HAETLCS Big nigxoay B
nonepeaHix pagsaHCbKMX HopMax [6], a Takox
y X akTyanisoBaHin pegakuii ans Pocincekoi
degepauii [7] (e nuuwe gewo yTouHUNUCS
KoediuieHTN CTIMKOCTI Mpu  UeHTparbHOMY
CTUCKY) Ta Yy Cy4acHmx Hopmax [8],
po3pobrieHnx B3amiH [6]. Cnodatky gns
BU3HAYEHHS koeqilieHTiB (¢) (Mpy 3HAYEHHSIX
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BiHOCHOro ekcueHTpucutety m, < 5) Ha
OCHOBI pesynbTaTiB TEOpeTUYHUX i
eKcrnepuMeHTanbHUX JocnipkeHb .M.
YysikiHa [9] onsa pisHux TmniB nepepisis 6yno
BCTaHOBMNEHO eMnipu4Hi OOMNOMIXKHI
KoedoidieHT (a i B), wWo mictaTeca Yy
BigNOBiAHMX  Tabnuuax  nepepaxoBaHMX
HOPMaTUBHUX OOKYMEHTIB. 3roqomMm y HOpMu
(cnepwy B pocinicbki [8], noTiMm B ykpaiHCbKi
[5]) moctynoBo BnpoBagunacb BIOMIHHICTb,
fAKa nonarae y BBEAEHHI HEeBIZOMUM Ham
aBTOpPOM [04aTKOBOroO eMnipu4Horo
KoediuieHTa (v), WO 3anexuTb Bif MHY4YKOCTi
CTEPXKHA Ta  rEOMETPUYHUX  PO3MIpiB
nepepizy. Hammn 6yno BupiweHo gocniguTn
BMSIMB LIbOr0 YMHHMKA Ha Hecyyy 34aTHICTb
ernemMeHTa W OuiHUTM 1T [OCTOBIPHICTb,
NMOPIBHABLUM OTPUMaHi 3HaAYeHHA 3 [aHMMKU
pO3paxyHKy 3a eBpornencbkumn Hopmamum [10,
11], skun nepenbayae 4vacTkoBi opmMynu
Teopii Apyroro nopsiaky 3 YypaxyBaHHAM
koediLieHTiB B3aemogii (kj).

o6 BU3HAUNTU YMOBHY THYYKICTb AN
BTpaTWU CTINKOCTI 3a NOMNepeyvyHO-KPYTUNLHO
dopmMoto, 3anexHo Bif SIKOI BCTAHOBIIOETLCS
3HWXKYBanbHUA  KoedilieHT CTinKoCTi  npwu
3MMHI 32 €EBPOMNENCHKUMN HOPMaMK, NOTPIGHO
3HaTU KPUTUYHUA MOMEHT BTPaTU CTINKOCTI
Nnockol popmn 3ruHy B NpYxHin ctagii (Mg,
iHWa HasBa —  YMOBHWUA  KPUTUYHUI
3rMHaNbHO-KPYTUIBHUI MOMEHT). Woro
3HaAYEeHHs ONs1 WapHIpHO onepToi MO KiHUSAX
[BOTaBpPOBOI Oanku, 3aBaHTa)XeHOo|
PiIBHOMIPHO PO3MO4ifiEHNM HaBaHTAXEHHSIM,
Moxe  Oytwm BCTAHOBNEHe  3rigHO 3
HauioHanbHuM gogatkom National Application
Document (NAD) oo EN 1993-1-1 [10]. B
iHWKWX  BMMNAgKax  KPUTUYHUA  MOMEHT
PEKOMEHAYETLCS BU3HA4YaTU YUCENbHO 3a
OOMNOMOroK MOAEnNoBaHHA. [ns  WapHipHO
OnepToro No KiHUsIX CTEPXKHS, 3aBaHTaXXeHOro
PIBHOMIPHO PO3MNOAiNeHNM HaBaHTaXEHHAM i
OMOPHUMN 3rMHANBHUMKU MOMEHTaMU, iCHYE
METOAMKa BU3HAYEHHS] KPUTUYHOIO MOMEHTY
(M), Ky HaBegneHo B n. 6.6 po6otu [12] i
possuHyTOo B gogatky NCCI [13], e 3a Takux
YMOB i NpU Pi3HNX FPaHNYHMX YMOBaXx i Buaax
HaBaHTaXeHb Tex pekoMeHOy€eTbCA
BUKOPUCTaHHS  cneuianbHoi  6e3KOoLITOBHOI
nporpamu LTBeam (BoHa mMoxe OyTu BiflbHO
3aBaHTaeHa i3 caunTy: http://www.cticm.com).
KpuTnuHuii momeHT (M), KOTpuin noTpibeH

ONS pO3paxyHKy HedoCTaTHbO PO3KPinneHnX
3rMHHUX CTaneBuX [OBOTaBPOBUX EIIEMEHTIB
3a MornepeyYHo-KPYTUMNbLHOK (POpMOK BTpaTU
cTinkocTi (aHrn. — lateral torsional buckling),
Ansl NOABIMHO CUMETPUYHUX NEepepisiB Moxe

BM3HA4YaTUCA TaK:
05

2EL || (kY 1, (kLPer 1
O e e | o)

w

ne C,, C, — koediuieHTn, WO 3anexaTb BiA

BUOY €eniopu 3rmHanbHOro MOMEHTY W YMOB
3aKkpinneHHa KiHUiB  6anku; npu  pi3HUX
OMOPHUX 3rMHANbHUX MOMEHTax 3anexartb
e i Big CniBBiQHOLWEHHS MOMEHTIB (OKpema
MEeToAMKa);
k, k,—

PO3paxyHKOBOI OOBXMHU, K BiGHOCATbCS 40
NnoBOpPOTY KiHUIB Ganknm y nnaHi Ta 4o
aennaHauii KiHUiB 6anky (MoXHa MpPUAHATK
k =k, =1 B 3anac);

KoegilieHTn (npuBeaeHHs)

E, G —moayni npyxHOCTi Ta 3cyBy BianoBiaHo;
I, — MOMeHT iHepuii nepepi3y BiAHOCHO OCi Z;
I, — cekTopianbHWN MOMEHT iHepLii nepepisy
oanku;

I, — MOMEHT iHepuii nepepisy npu 4YucTomy
(BiNbHOMY) KpYYeHHi;

L — nponit enemeHTa;

Zg - opauvHaTa TOYKHN

HaBaHTaXXeHHS BiAHOCHO LUeHTpa 3rnHy.

NnpuUKNnageHHA

MomeHT iHepuii ABOTaBPOBOro nepepisy
NPy YMCTOMY KpyYeHHi (/;) B Lmx po3paxyHkax
BM3Ha4yaBca 0e3 cTtanoro MHoOXHuka 1,3 3a
ABH B.2.6-198:2014 [5], wo xapakTepusye
TMN nepepidy, OCKifbKA came Take Woro
3HAYeHHS pekoMeHaye eBponencbka
mMeToamuka, ska Oinbw KOHcepBaTUBHaA B
LUbOMY BigHOLUEHHI, Ha BiAMiHY Big MeTOAWKK
OBH B.2.6-198:2014. OkpiM UbOro, iHKOMM
HeoOXxigHO BpaxyBaTuM  KpyTUIbHy i/abo
3CYBHY  XOPCTKICTb KOHCTPYKLLN, o
ANCKPETHO YM KOHTMHYarbHO PO3KPIinoTh
CTUCHYTMA MNOSIC enemMeHTa B OiNbLUOCTI
NPakTUYHUX BUNagKis i 3MEHLUYIOTb
aedopmauii 1oro 3milleHHs1 (NPOroHKn, B’A3i,
cTaneBmn nnockuin abo npodinboBaHUN
HacTun). BpaxyBaHHS 3a0OKpyrfieHb Yy Micui
NPUMUKAHHA MOMWYKM OO0 CTiHKA [J03BONSiE
CyTTEBO  30INbLUMTU  3HAYEHHS  MOMEHTY
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iHepuii. Moro Tex MoOXHa BM3HAUUTV B
NOLUMPEHIN KOMM'OTepHin nporpami LTBeam.

MopiBHAHHSA BiabyBanocb npwu
O[HaKOBOMY pO3nogifii BHYTPILWHIX 3yCuib No
OOBXWHI LLUAPHIPHO ONepToro enemeHTa, LWo
3rMHAETbCA B MAOLWMHI  CTiHKM  (pO3noAin
NO300BXHbOI CUNM NPUAMABCA MNOCTINHUN;
po3noAin 3rMHanbHOro MOMEHTY — MOCTINHUI
i TPUKyTHURN). 3Ha4YeHHs  PO3pPaxyHKOBOI
No340BXHbOI cunn Bcrogn ctaHosuno 200 kH,
X04a YacTKoBUI KoedilieHT HaainHocTi (y) 3a
HaBaHTaXeHHAM y €Bpokoai 3Ha4YHO BinbLuni
Bi4 YyKpaiHCcbkoro (Ha 25 — 29%). [pwu
TPUKYTHOMY posnoaini BpaxoByBanucb
0CcOoBnMBOCTI Pi3HNUX HOpPM Mo BUBOpPY Micus
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po3TallyBaHHS pPO3pPaxyHKOBOrO 3rMHarbHOro
MOMEHTY OMS 3rMHanbHO-KPYTUMBHOI dhopMu
BTpPaATWU CTIAKOCTi. 3HaA4YeHHA MOMEHTIB i
OOBXMH CTEPXHIB Yy NpuKnagax BapitoBanucb
Anst 3MiHKW BIQHOCHOrO €EKCLEHTPUCUTETY Ta
FHYYKOCTI. MiuHicHi XapaKkTepuCTUKK
maTepiany Opanuca sk gna crtani C245.
Posmipyn  nonepeyHux  nepepisie  OBOX
npokatHux pgpotaBpiB OGpanuca 3 [OCT
26020-83.  KoediuieHTn  B3aemopgii  (k;
BMU3Ha4anumca 3a JoaoaTkom A
(anbTepHatuBHu Metog 1) EN  1993-1-1
[10]. Tligpcymkn noOpiBHAHHA HaBegemo Y
dopmi rpadpikis Ha puc. 1 — 3.
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mx  |EN 1993-1-1|DIN 18800-2|cn 16.13330.201 6H B.2.6-198:2014] |  mx  |EN 1993-1-1|DIN 18800-2|cn 16.13330.2011 4,6H B.2.6-198:2014)
2,78 0,859 0,886 0,859 0,601 2,78 0,937 0,875 0,859 0,601
4,17 1,164 1,165 1,231 0,810 4,17 0,851 1,147 1,231 0,810
5,55 1,474 1,443 1,510 1,002 5,55 1,034 1,420 1,510 1,002
a) 6)

Puc. 1. 3anexHicmb koegbiyieHma sukopucmanHs 6i0 8iOHOCHO20 eKcueHmpucumemy (a - mpukymmHud
po3rnodin; 6 - nocmitHud po3nodin)
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Ay EN 1993-1-1)DIN 18800-2|CN 16.13330.2011/16H B.2.6-198:2014] Ay EN 1993-1-1|DIN 18800-2(CN 16.13330.2011/15H B.2.6-198:2014
2,99 0,913 0,916 0,888 0,642 2,99 0,578 0,833 0,888 0,642
3,99 1,031 1,031 1,082 0,710 3,99 0,803 1,058 1,082 0,710
4,99 1,218 1,198 1,321 1,018 4,99 1,129 1,362 1,321 1,018
a) 6)

Puc. 2. SanexHicms koegpiuieHma sukopucmanHsi 8i0 yMOBHOI 2Hy4Kocmi
(a - mpukymmnuti po3nodin; 6 - nocmidHut po3nodis)
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6)

Puc. 3. BanexHicmb KoegbiuieHma «c» 8i0 8i0HOCHO20 ekcueHmpucumemy (a) U ymoeHoi eHy4kocmi (6)

Ak BugHO 3 puc. 1 i 2, BiTYM3HSHA
METOANKA Y3roaXyeTbCsl 3a40BINbHO TifbKKU 3
METOAMKOK €Bpokoay, KoTpa € HamnbinbLu
JeTanisoBaHol HAK ANd  eneMeHTiB, Lo
3a3HaloTb gedopmaLin KpyYeHHs, i nuwe npu
3HaYHMX BIOHOCHUX €eKcueHTpucuteTax i
Manux THYYKOCTAX 3a YMOBW MOCTIAHOO
po3noAiny 3rmHanbHOro MomeHTy. O4yeBuaHo,
o came npu 30iNblIEHHI  PIBHOMIPHO
PO3MOAINEHOro  3rMHanbLHOr0  MOMEHTY B
MMOWMHI  CTIHKM Ta BIOQHOCHO HEBENUKIN
NO3L4OBXKHIN CUSTi B KOPOTKUX CTEPXHSX
BiAOyBaeTbCs  e(MEeKT  «PO3BaAHTAXKEHHS,
TO6TO nocnabnioeTbCa BAMIMB Ha HECy4y
34aTHICTb BTPATU CTIMKOCTI i3 NIIOLWMHA 3rNHY
i MOCUMNIETBCA BNAMB BTPaTW CTIMKOCTI B
NITOLLMHI 3rVHY. Tomy NOLUNPEHHS
«BOOCKOHaNEeHo» MEeTOAWKN, sKa, HaneBHo,
cnvpanacs Ha Taki gocnign, Ha iHWi BMNagKku
pobOTM HenpaBOMipHE Ta He Bignosigae
BMuMOram 6esneku.

AHanisytoun puc. 3, ge npu 306inNbLUEHHI
FHYYKOCTi CrnocTepiraeTbCa piska TeHOeHLUis
00 3pOCTaHHs 3HayeHb koedpiuieHTa (c) 3a
meToaukoto 1BH B.2.6-198:2014 nopiBHAHO 3
nonepeaHbO, MOXHa OiATU BUCHOBKY MpPO iX
3aBULLEHHA, He 3BaXawunm Ha OOMeXeHHs
MaKCUMarbHUM 3HaYEHHSM.

[na goctemMeHHOro po3paxyHKy nosave-
HTPOBO CTUCHYTUX ABOTaABPOBUX €fleMEHTIB
He peKOMeHAYeETbCHA 3acTOoCOBYBaTU MOAYIb
«Kpuctann» (nporpamHmi komnnekc SCAD
Office), oCKinNbKM BiH Aa€e 3HAYHY «MNOXMOKY»,
To6TO paxye HEKOPEKTHO, CYTTEBO
3@HWKYIOUN Hecydy 34aTHiCTb, WO nae B
3anac MiyHocTi. Lle He Baxko nepeBipUTMK.

Mpy UbOMy pe3ynbTaTv PO3pPaxyHKy OKPeMOo
Ha UEHTpanbHUA CTUCK i MOMEPEeYHUn 3ruH
iAEHTUYHI pe3ynbTaTtaMm pPydHOro po3paxyHky.
HopmaTuBHUA po3paxyHOK CTiMKU Y LbOMY
mMoayni [dae B HawoMmy Bunagky npu
TPUKYTHOMY poO3rnodini MOMeHTY Ha 58 —
112% 6inbwnn KoeilieHT BUKOPUCTaHHA 3a
EN 1993-1-1, Ha 18 - 51% 3a CIl
16.13330.2011; Ha 78 — 116% 3a [ABH B.2.6-
198:2014; npu nocTinHOMY po3nogini —
BignosigHo Ha 20 — 88%, Ha 0 — 5%, Ha 23 —
59% nopiBHSHO 3 BepUdiKOBaHNUM MaLUMHHUM
pe3ynbTaToM, B3ATUM 3a eTarnoH.

BucHoBKu. AHania PO36iKHOCTI
pesynbTaTiB  PO3paxyHKy 3@  pPi3HUMK
HopMamu nokKasas, o BBEOEHHS

emMnipuyHoro  koedpiuieHTa (v) B YWHHI
YKpaiHCbKi Ta pocinceki Hopmmu [5, 8] B
YaCTUHI po3paxyHkKiB 3a 3rmMHasnbHo-
KpyTUnbHO hopmoro BTpaTu CTIMKOCTI npu
TPUKYTHOMY PO3MOAiNI 3rmHanNbHOr0O MOMEHTY
He NiATBepOKYETLCA MOPIBHAHHAM 3 iHLIMMU
Hopmamn [6, 7, 10, 11], cynepeuuTb
npoBeAeHMM  nonepedHiM  TeopeTUYHO-
EeKCrnepuMeHTanbHMM  gocnimkeHHam  [9],
HeobrpyHTOBaHO 3aBMLLYOUN Hecy4y
3[aTHICTb no3aLeHTpoBO CTUCHYTOrO
ernemMeHTa y 3Ha4Hi Mipi (oo niBTopa pasy).
Lle ctBopioe nepegymoBu AOna nepernsgy
HOopM y  Oik  30inblUeHHA  HafiIMHOCTI
KOHCTPYKUIN LUNAXOM NOBEPHEHHA METOOUKK
BiANOBIOHO OO MWHYNOI peaakuil pagsHCbKMUX
HopM abo 3a [OOoMOMOrol YTOYHHOBaNbHUX
koediljieHTiB B3aemogii (k;) AnNA BpaxyBaHHSA
ocobnmeocterr  poboTU  CTEPXKHIB  Npu
CKnagHoMy onopi.
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AHHOTALNA

B pabome npoeedeH cpasHUMENbHbIU
aHanus HOpMamueHbIX Memoouk
onpederneHusi Hecyuwel criocobHocmu
2ubkux cmarbHbIX 08ymasposbix
a5ieMeHmos, Komopable Noddaromcs 8/1USHUK
ckamusi U u3auba. BbisieneHo  ux
docmouHcmea u Hedocmamku, yKkasaHO Ha

pacxodumocmb u Hecoomeemcmeue
pes3yrnbmamos, MOMYYEHHbIX  PasHbIMU
criocobamu. BobipaxeHsbi rnonbimKu

06BACHUMbL  pacxoxO0eHusi,  YCmaHO8/1eHbl
epaHuybl UCOMb308aHUsI OMeYecmeeHHoU
memoduku pacyema. COenaHo ydapeHue Ha

Heobxodumocmu rnepecmompa
cmpoumersbHbIX HOPM 8 CMOPOHY
ysenu4veHus HadexHocmu. MccredogaHo
egporielickuli  nodxod U  UCMO/b308aHO
3apybexHnbIl onbIm 8 8ornpocax pacyema Ha
ycmou4yugocme.

Knoyesble  crioga:  8HeUEHMPEHHOE
ckamue, nomeps ycmou4usocmu,

08ymaeposnbili 351eMeHM.

ANNOTATION

The article deals with the comparative
analysis of normative  methods for
determining the carrying capacity of the
flexible steel [|-beams-columns, which go
under compression and bending. The
complex of their advantages as well as
disadvantages was revealed successfully.
Divergence and inconsistency of the results,
which obtained in different ways, were
indicated.  Attempts to  explain the
discrepancies were made. The scope of
application of national methods of calculation
set. The emphasis on the need to revise
construction norms in the direction of
increasing reliability ~was made. The
European approach has been studied and
foreign experience in the question of stability
design has been used.

Keywords: eccentric compression,
flexural-torsional buckling, I-beam-column.
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