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ANNOTATION

In accordance with the regulations of
Belarus, Russia and Ukraine in the
calculation of concrete elements in bending
with  twisting layout of the concreted
compressed zone is proposed according with
recomends of Soviet standards. A speciality
of these standards is a replace of the
rectangular diagrams of stresses in the
compressed area of concrete on curved,
corresponding to the actual state of intense
cross-section. In previous works the author
proposed method of calculating the above
mentioned items in view of the longitudinal
and three transverse reinforcement rods. In
this paper the method for calculating the
adjusted  strength  spatial sections of
prestressed concrete elements of rectangular
profile with a single reinforcement in the joint
action of twisting and bending moments
based on nonlinear deformation model
calculation.
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NEPCIEKTUBUN 3ACTOCYBAHHA
TEXHOJIOr Ii 36IPHO-MOHOJIITHOIO
KAPKACY B BATATOITOBEPXOBOMY
BYLAIBHULTBI YKPATHU

ObrpyHmosaHo 8ubip KapKkacHOi 36ipHO-
MOHOJIIMHOI KOHCMPYKMU8HOI cucmemu 0rsi
WUpPOKo20  3acmocysaHHs 8  YKpaiHi.
Po3sznsaHymi 3’ €0HaHHA  Hecydux  36ipHO-
MOHOMIMHUX  efleMeHmie  Kapkacy 3
nidsuweHum oriopoMm  3pi3y. Po3pobrieHi
nporno3uyjii w000  po3paxyHKy  Hecy4yoi
30amHocmi WIMNOHKOBUX CMUKI8 Ha OCHOS8I

eapiayitiHo2o mMemody 8 meopii
nnacmuyHocmi - 6emoHy.  [JocmosipHicmb
MemoOuKkUu  pospaxyHKy — nidmeepdkeHa
ekcriepumMeHmarnbHUMuU OocridKeHHSMU
3pa3skie i3 8aXXK0O20 6emony,
KepamsumobemoHy  ma  ibpobemoHy.

OuiHeHa Hecy4Ya 30amHicmb 8y3ria 3’ €OHaHHS
pueens 3 KosroHow cucmemu CAPET i3
8paxy8aHHsIM crieyuabiku tioeo
KOHCMPYKMUBHO20 PIilLIEHHS].

Knro4yoei crnoea: enemeHmu Kapkacy,
WINOHKOBI 3’€0HaHHA, Hecy4ya 30amHicmb,
eapiauitiHuli - memod, eHepzao3bepizaroya
MeXHOoI10:2is.

Bctyn. 3aranbHOBIiQOMO, WO CTyMiHb
po3BUTKY OyAiBenbHOI ranysi BM3Ha4YaeTbCs
PiBHEM eHepreTU4yHuX BUTpaAT Ha peanisauito
OyniBenbHMXx 00’ekTiB. Hanbinblw edekTnBHMI
Cnocib X 3HMKEHHA — 3aCTOCYBaHHS BUPODIB,
BUrOTOBMEHMX i3 BWKOPUCTAHHAM Cy4acHMUX
3aBOACLKMX TexHonorin. lMpu uboMy MeHLW
€HEProeEMHOI0, a OTXe, Binbll €KOHOMIYHOK
Ta nporpecvBHOl Ana 6HaraTonoBepxoBUX
ByaiBenb € KapkacHa KOHCTPYKTMBHA cucTema.

MocTtaHoBKa npobnemu. Y Macosin

3abygoBi  npiopuTeTHMM Ta  CTpaTeriyHo
NpaBUNbHUM  BBaXa€TbCA  PO3BUTOK i
BAOCKOHANEHHs  KapkacHMX  cucteMm i3

nigBuLLEHOo0 HagirHicTio Ta 6e3nekoto Ans
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KOpPUCTYBa4diB | 3HWKEHHAM MaTtepiano-
MICTKOCTi Ta TPy4OBUTpAT Ha iX 6yaiBHUMUTBO.
MpeacTtaBneHi B pamMHO-B’A3€BOMY BapiaHTi
BOHM 3abe3neyvyloTb MOXMUBICTb  BifIbHOI
TpaHcopmaLil BHYTPILWHBOrO MNPOCTOPY Ha
Oyob-sikoMy eTani yHKLUiOHYBaHHSA Oyaisenb,
Wwo obymoBMnOE X MopanbHe LOBrosiTTS.
BuGip ons WMpOKOro 3acTocyBaHHS B YKpaiHi
Hanbinbw edekTuBHOI eHeprosbepiratoyoi
KOHCTPYKTUBHOI cucteMmn GaratonoBepxoBuMX
Oygaisenb € akTyanbHUM 3aBOaHHAM.

AHani3 ocCTaHHIX [gocnigaXeHb i
ny6nikauin. [loctaBneHy 3agady 3paTHa
po3B’sA3aTh cyyacHa TexHonoria  36ipHo-
MOHoOnNITHOro kapkacy (3MK) [1], skun
CKnagaeTbCcs i3 3BMYAWHWX | nonepenHbo
HanpyXeHux  3anisobeTOHHUX  eNleMEeHTIB
3aBOACbKOrO BUTOTOBIEHHS!, TAKUX SIK KONOHM
Ta puvreni, y SKOCTi eneMeHTiB NepekpuTTs
3aCTOCOBYHOTLCA 0araTtonyCcTtoTHi NAMTU 4K
NaMTM HesHiMHOI onanybku. [lpocTopoBa
CTIMKICTb Kapkacy 3abesnevyeTbca
XKOPCTKICTIO BY3MiB  CMOSIyY4EHHSI HEeCy4mnx
3ani300eTOHHNX €eneMeHTIB | Aiadparmamu
XopcTKOCTi. BeToHyBaHHSA 3’egHaHb purenis
i3 nNuTamMm Ta 3anoBHEHHs GeTOHOM LBIB
MDK OCTaHHIMW CTBOPKE CYLINbHUA  OUCK
nepekputTs. CneumndivHoto Bumoroto go 3MK
€ 3abe3nedyeHHss MILHOCTI KOHTaKTHOro CTUKY
30ipHOro enemMeHTy N MOHONITHOro 6eToHYy,
Lo noTpebye BUKOHAHHS pO3paxyHKy MOro 3a
Hecy4olo 3faTHicTio. BapiaHTn obnawTtyBaHHs
Takoro CTUKY MOXyTb OyTn pisHUMK Ta
3anexatb Big Bugy noBepxHi 36ipHoOro
enemeHTy (rnagka, WopcTka, LWNOHKoBA).

OTxe cyTTeEBY ponb y CyMiCHin pob6oTi
3anizobeToHHNX KoHCTpyKUin 3MK BigirpatoTb
3'efHaHHA, ANg 9KMX po3paxyHOK Ha 3CyB €
OQ4HMM i3 BU3Ha4anbHuX. Hanbinbwuin onip
il 3pi3ylunX  CUIT YMHATb  LLMNOHKOBI
3'eHaHHSA, KOTPi CYTTEBO BiApPI3HAOTBCA AN
BiIOMUX KOHCTPYKTMBHUX cuctem [2, 3] 3a
XapakTepoM i BUMagKOM  pyrWHYBaHHS,
dopMamu rnonepedHoro nepepisy LUNOHKN Ta
LLUMNOHKOBOro npodointo, BMAOM i Kriacom
GeToHy, HasiBHICTIO Ta BEMMYNHOIO
OBTUCHEHHSI 1 apMyBaHHS, PO3TallyBaHHAM
apmaTypu 3a BUCOTOIO nepepisdy, HasiBHICTHO
LWBa Ta KiNbKICTIO LINOHOK. Ane He3BaXxalo4u
Ha LUMPOKE PO3MOBCIOLXKEHHSA LUMOHKOBUX
degHaHb Yy Cy4vacHux GaraTonoBepxoBUX
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ByaiBnsax, y NpoekTyBarnbHUKIB Ta CNOXUBaYiB
3anuuwaeTbest obepexHe A0 HUX BigHOLIEHHS
[4], kOTpe nepelwKogKae BOOCKOHAMNEHHIO
KOHCTPYKTUBHUX pilleHb. Lle Ha Hawy aymKky
noB’dA3aHo i3 Hegonikamu iCHYH4YMX HOpMa-
TUBHUX METOAMK PO3PaxyHKy LUMOHOK, KOTPi
CYTTEBO 3aHMXYIOTb IX HECYYy 30aTHICTb Yepes
HeBpaxyBaHHSA Uuinoro pagy ¢akropis, 4Ki
BU3HA4YalTb MiUHICTb. OUiHIOBAHHA Hecy4oi
30aTHOCTI LUMOHKOBUX 3’€¢AHaHb HeobXxigHo
BMKOHYBaTM  Ha  [OCTaTHbO  3arasbHiv
TEOPEeTUYHIN  OCHOBI 3  ypaxyBaHHAM
crneumaikn KOHCTPYKTUBHOIO PiLLIEHHS.

Metoo pobGotn € OOrpyHTyBaHHSA
BUGOpYy 36ipHO-MOHOMITHOT KOHCTPYKTUBHOI
cucTeMn, Kotpa Moxe ByTu 3anpornoHoBaHa
A0 LUMPOKOro 3acTocyBaHHA B YKpaiHi Ans
pO3B’A3aHHA Npobnemun [OCTYMHOro XWUTNa,
Ta PO3po6IEHHS nponosunuin wono
po3paxyHKy Hecy4qoi 34aTHOCTI LUMOHKOBOIO
3’eHaHHSA 1T enemeHTiB.

BuknageHHA OCHOBHOro wmartepiany.
3MK CAPET [5] (puc. 1) ynepwe
BUKOpPUCTaHUN y PpaHLUii i cknagaeTbes i3:

- 36ipHMX 3ani300eTOHHUX KOJIOH nepepizamm
250x250, 300x300 Tta 400%x400 mm. Y wmicui
NPMMUKaHHS NEPEKPUTTS B TiNi KOSOHW nepea-
GayeHun OTBIp ONsl NPOMyCcKy OMOpPHOI pobo-
4yoi apmaTypu pwrenie, nicna 3aMOHOIIYy-
BaHHS KOTPOro YTBOPHETLCH XKOPCTKUMN CTUK;

— 36ipHO-MOHOMITHNX 3anisobeTOHHUX
purenis 3i 306ipHUMM nonepeaHsbo
HanpyXeHuMn  eneMeHTamu  nepepizamu
250%200, 250x300, 300%200 Tta 400%400 mm,
apmoBaHMMn kaHatamu 12 mm K1400. Ha
AinsiHkax puvrenis 6ina onop nepeabayeHi
WTpabu [na  BCTAHOBMEHHS apMaTypHUX
B'A3er Yy Micugx CMonyyYyeHHa purenis i3
KONMOHaMM, KOTPi MOTIM 3aMoBHIOKOTb APiGHO-
3epHUCTUM BGETOHOM OAHOYAaCHO i3 OTBOPOM
KOnoHW. BepxHi rpaHi 30ipHMX enemeHTiB
purenis MatoTb OrofnieHi 3aMKHYTi XOMYTW;

— 36ipHO-MOHONMITHOI MIUTU NEPEKPUTTS, KOTpPA,
B CBOI 4epry, Ckragaetbes 3i 36ipHMX 3aniso-
BGeTOHHMX NonepeaHbO HaMPYXXEHUX CyLiNbHUX
NAUT TOBLUMHOK 60 MM, SKi CyryoTb HE3HIM-
HOIO onanyGkow Afs MOHOMITHOI  MAnUTK
pPO3paxyHKOBOI  TOBWWHW. HepospisaHicTb
ANCKY nepekpuTTa 3abesnedyeTbecs LUNAXOM
BCT@HOBIIEHHSA BEPXHiX apMaTypHUX CiTOK Yy
MOHOIMITHIN nAunTi Hag purenamu.
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Puc. 1. Kapkac CAPET y npoueci 36e0eHHs1

o nepeBar cuctemm CAPET MoxHa
BigHECTU: NigBULLIEHHS AKOCTI
3aniso0EeTOHHMX HeCy4Mx KOHCTPYKUin 3a
paxyHOK iX 3aBOACLKOrO BUFOTOBMEHHS;
CKOPOYEHHSA €HeproBuTpaT Npv BUrOTOBMEHHI
apMmaTypHmux B1pobGiB i dopMyBaHHi
KOHCTPYKUin y 3—-4 pasnm (B 3aBOOCLKMX
ymoBax Ui npouecn, Ha BigMiHY Big
OyniBenbHOro MarvgaH4yvka, aBTOMAaTU30BaHi
Ha 85-90 %); ekoHoMmito 6eTOHY 1 apmaTtypu;
HWXYY Bary KOHCTPYKUIN, $Ki MOHTYIOTbCS,
MOPIBHAHO i3 MOBHO30IpHUMK  OyaiBnsSMY;
WBMOKICTb MOHTaXy Ta Mani 3arpatm
TPYAOBUX pecypciB (MOHTaX noBepxy B
Mexax  OOHoro nig’isgy BUKOHYETbCS
6puragoto i3 5-Tm pobiTHWKIB 32 OOHY 3MiHY);
MOXNWBICTb 3MEHLUEHHA Yy [eKinbka pasiB
KOMMSEKTY TEexXHOoNoriYHoro obnagHaHHA 1
OCHaLLEHHs,, HeobXiAHMX ANnS BUKOHAaHHSA
pobiT Ha O6yaiBenbHOMY MangaH4uky;
3MEHLUEHHA HEBUPOOHMYMX BUTpAT Ha WMOro
YTPMMaHHA (OXOpOHa, TWUMYacoBi Aoporu,
BATPATU HA  ENEeKTPOEHEPrild)  LUMSXOM
CKOPOYEHHS 3aranbHol TpunBanocTi
OyaiBHMUTBA; 3HWKEHHS B [AeKinbka pasis
€HeproemMHocTi OydiBHMLTBA MOPIBHSAHO i3
MOHOMITHUM 332 PaxyHOK 3MEHLUEHHSA 4acTKu
MOHOMITHUX POBIT Ta BiOMOBM Big €neKkTpo-
nporpisy 6eTOHy npwu BiZ’€MHUX Temnepa-
Typax; BWUCOKY MIUHICTb i CEeWCMOCTIMKICTb
OyniBenb [6]. Kapkac He € MoaynbHUM i
BiOKPMBAE LUMPOKI MOXNUBOCTI BapitoBaHHS
00’eMHO-NNaHyBanbHMX pilleHb NPUMILLEHD.

BoockoHaneHHa cuctemn BigbyBaeTbcs
LWNAXOM  3aMiHW HeCy4ux erfleMeHTiB i3
Ba)XKOro 6eToHy Ha PiBHOMILIHI i3
KOHCTPYKLINHNX Nerkmx OeToHiB,

BUrOTOBMEHMX Ha BMCOKOMILIHOMY
KepamMm3nToBOMY rpasito, KOTpi
XapakTepusyTbCA HAaCTYNHUMKU NepeBaramu:
MEHLLUOIK Barold MOPIBHAHO i3  BaXKUM
6eToHOM (y cepeaHboMy Ha 25 %); GinbLu
BMCOKMM PIiBHEM HWXKHBOI Mexi obnacTi
MIiKPOTpILLMHOYTBOPEHHA ©GETOHY, BiANOBIAHO
BULLOIO MEXet nepexoay NiHinHOoI NOB3Y4OCTi
B HEniHiHy, a ToMy BinbLUo0 edPEKTUBHICTIO
BMKOPUCTAHHA B MNOMNEPeAHbO HarnpyXeHuX
KOHCTPYKUiSIX; HWKuMM y  2-25 pasu
KoeilieHTOM TenmonpoBiAHOCTI Ta BULLOKD
Ha 30-50% mMexel BOrHECTIMKOCTI GETOoHY;

BULLUMM Mapkamu GeToHy 3a
Mopo3ocTinkicTio. Kpim Toro, B 6GeToHi Ha
Kepam3nToBOMY rpasii NpaxkTU4HO
BUKITIOYAETLCA  MOXIMUMBICTb  BHYTPILLHBLOI

KMCIMOTHOI KOPO3il, BUKNUKAHOI B3aeMOZIEI0
KACNMOTHUX OKCUAIB LEeMeHTY i3 amMopHUM
KpemMHe3eMoMm KPYNHOro  3aroBHOBa4a,
KOTPUIA Yy Kepam3auTi NpakTUYHO BiACYTHIN [7].

Hocsia 3actocyBaHHs 3MK CAPET Haby-
TO Ha ob’ektax, 3BegeHux y P®. B YkpaiHi
OyaiBHMLTBO i3 BMKOPUCTAHHSIM 3a3HayYeHoi
KOHCTPYKTUBHOI cuctemu Bnposagxye TOB
«BIKTOP-HAW» [8].

Y HAOIBK npoBeaeHi BunpobyBaHHs 3MK
CAPET [8] 3 meTol0 nepeBipk/ BiANOBIOHOCTI
OTPUMaHNX pes3ynbTaTis YUHHUM
OyaiBenbHUM HopMaM YkpaiHu, B nepLly
yepry Aans BM3HaA4YeHHA ocobnmBoCTeN
poboTK BYy3nOBUX 3'€dHaHb purenis i3
KonoHamu (puc. 2, a) W OUuiHIBaHHSA iX
ekcnnyaTauiiHOl HaginHOCTI.

PynHyBaHHs dparmMeHTy Kapkacy
BiaOynocs 3a nNoxunum nepepisom purens
(puc. 2, 6), WO cCBiAYNTE NPO HaZIMHICTb
LUMNOHKOBOrO 3’€QHaHHA purens 3 KOSOHOH,
arne He gae BignoBidi CTOCOBHO MO0 HeCyyol
30aTHOCTI.

Yy lMontaBcbkoMy HauioHanbHoMy
TeXHiYHOMY  yHiBepcuTeTi  iMeHi  HOpis
KoHgpaTioka  3anponoHoBaHa  MeToauka
pO3paxyHKy LUMOHKOBUX 3’€AHaHb [9], koTpa €
3aranbHolo, 6asyeTbca Ha BapiauinHoMy
MeTodi B Teopil nnacTUYHOCTI GEeToHY,
po3rnNagae xapaktep PymHyBaHHA, BpaxoBye
NOBHY CYKYMHICTb (pakTopiB BNnuBy Ta Aobpe
36iraeTbCsa 3 eKcnepMMeHTanbHUMM AaHUMMU.
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Puc. 2. ApmysaHHsi 8y3na 3’ €0OHaHHS puzerns
3 CcepedHbOK KOJIOHOK (a) ma KapmuHa
pyUHy8aHHS puzensi npu  eurnpobysaHHi
HamypHozo ¢ppaemeHmy SMK CAPET (6)

Ny

Lemon C25/30

Apuamypa XoRoHu

gé’/Jl’/

3 MeTol OUiHIOBAHHS OOCTOBIPHOCTI Ta
nepesar BapiauiiHOro MeToay MOPIBHAHO i3

HOPMaTUBHUMW 1 HWKUMW  aBTOPCbKUMMU
MeToAMKaMn  npoaHanisoBaHa  36iXKHICTb
TEeopeTUYHOI MiLHOCTI, nigpaxosaHol

BiOAMNOBIAHO 3anpornoHOBaHOI MeTOoAMKM, 3
[OCNIgHO Ta OTPUMaHi HacTYMHi CTaTUCTUYHI

nOKa3HMKM:)_(=O,95, Vv =15,95% (gna Hop-

MaTUBHOI METOOUKN )_(=0,61, Vv =36,9 %). MNpu
LbOMY, BMKOpPUCTaHi gaHi 192 3paskis, onga
AKX pakTopu BapitoBaHHA CYTTEBO Bipi3HSA-
NUCS: CNiBBIAHOLWEHHS MMUOWHK LLMOHKM A0 i
Bucotn cknapano /, /b, =0,1—1; piseHs
0OTUCHEHHSA o/f.,=0-0,47; BiJCOTOK
apmyBaHHs p =0-2,89%; apmaTypa byna
po3MillleHa B OOWH i ABa PiBHI 3a BMCOTOMO
LUMNOHKM; 3aCTOCOBYBaBCH BaXkui 6GeToH
(f., =22,5—-56,9 MIla), KEPaM3UTOBETOH Ta
¢ibpobeToH Ha MoniNPoOMiEHOBUX BOJTOKHAX
(f,, =10-23,5MIIa); WMpVHa LwBa t,=0-300 MM,
KifTIbKICTb LUMOHOK B CTUKY — O4Ha, TPU i MATb.

KoHcTpyKUis By3na 3'egHaHHA purens i3
KOJTOHOIO HaBegeHa Ha puc. 3.

Buxighumn pgaHnmm  gns po3paxyHKy
MOro MiLHOCTI Npu 3pi3i CryryoTb:

— reoMeTpUYHI napameTpu (Po3mipu Lwno-
HKW): BUCOTA , =320 MM; WUpuHa b, =200
MM; TnnbuHa [, =320 mm: y =1,/ h =1,

— xapaktepucTtuku 6etoHy knacy C25/30:
f..=153Mlla, f,,=1,08 MiIa;

— XapakTepucTuka apmaTypu Knacy
A400C f =364 Mila.

2025 4400C

Xoagymu puzens

0

&'=23
L, 200 |, 200 |
A

2010 A400C 4

=

' @
36ipHa vacmuHa puzéens

320 I.

Puc. 3. [Jo po3paxyHKy Hecy4oi 30amHocmi 3’e0HaHHSI pu2ersisi 3 KOJIOHOH
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Mnowa pobo4yoi apmatypy y NIOLMHI
3pi3y BM3HAYaETbCs i3 PO3PaxyHKYy Hecy4yol
30aTHOCTI purens B HOpManbHOMY nepepisi
Ha onopi (y posrnagyBaHOMy mMpuknagi
apmaTtypa B CTUCHYTIA 30HI BCTAHOBMIOETLCS
i3 KOHCTPYKTUBHUX MipKyBaHb).

KiHemaTu4Ho MOXI1Ba cxema
pyWHyBaHHS 3ani300eTOHHOI LUMOHKM npwu
3pi3i, MokrageHa B OCHOBY PO3paxyHKy
BapiauiiHUM MeTodoM, nMpeacTaBfneHa Ha
puc. 4. HeBigoMumMn BUCTYNalOTb: rpaHUYHE

HaBaHTa)KeHHs 9., BiJHOLLEHHS

weuakocten  k=V,/ Vy PYXy >OPCTKOro

ancky | BigHocHO Il | reomeTpuyHi napameTpu
NoBEepPXHi PYNHYBaHHSA ABC, KoTpa
pO3MEXOBYE AUCKU: KyTM — a, P
HanpyxeHHa B apmaTtypi gocsaraloTb Mexi
TEKY4OCTi.

'3

Puc. 4. KiHemamu4Ho Moxiiuga cxema pyUHy-
8aHHS1 MPSIMOKYMHUX 3ari306emoHHUX WITOHOK

3Ha4YeHHA TPaHNYHOTO HaBaHTAXEHHS
3HaAXoOATb  LWSIXOM  MOLWYKY  MiHiMymy
dyHKUiT (1) meTogom HbOTOHA 32 BUKOHAHHS
ymoB > M, =0, Y M,=0, S, -0 (TouKa
O - cepeawvHa ginaHkun BC).

m[ZB\/(k—tgﬂ)z +0,25(kigB+1) —k+tgﬂ} L

X tgﬂ +fyd(As+As')k
tea+tgf b.h,

qll =

(8%
tga+tgf

Mpn nigpaxyBaHHi Hecyyol 34aTHOCTI

LLUNOHKOBOIO CTUKY BPaxoBY€ETbCS
CMiBBIOHOLLUEHHs MOro  po3MmipiB, 0buABi
XapakTepuCTUKU MiLHOCTI GeToHy

3aMOHOSMyBaHHS, pOo3TallyBaHHA apmaTypu.

Mpn 3agaHMX napameTpax Hecyya
34aTHICTb 3’€QHaHHA «puUreflb — KOJTIOHHa»
3rigHo 3anpornoHoBaHol MeTOoaNKN
3abe3neyeHa. 3Ha4YeHHsT PO3pPaxyHKOBOrO
rPAHNYHOrO HaBaHTaXeHHss Ha 25 %
nepeBuLLye oTpuMaHe 3a Hopmamu [10].

Kpim TEOpPeTUYHUX y MonTHTY
npoBOAATbCS eKcnepuMeHTanbHi
AOCMipKEHHS B HanpsaMy BOOCKOHANEHHS
BNacTMBocTen KOHCTPYKUiMHUX  GeToHIB
LUMSIXOM QMCMEePCHOro apmyBaHHs. BBegeHHs
noninponineHosoi ¢ibpn Oo cknagy GeToHy

npy  ynawTyBaHHi LUNOHKOBUX  CTUKIB
nNpU3BOANTL ao 36inbLUeHHs [p4
TPILLMHOCTINKOCTI Ta MiLIHOCTI, 3MiHK

XapakTepy pyWHyBaHHS i3 30BHi KPUXKOro A0
kBasinnactuyHoro [11].

QibpobeToH Mae nepcnektMeM Ao
3aCTOCYBaHHA Yy SKOCTIi MaTepiany Aans
BUrOTOBMEHHS MNUT Ta purenis NepekpuTTis
(mokpuTTiB). BWKOHaHI  ekcnepuMeHTanbHi
AOCNIAKEHHA MiLHOCTI 6anoK y HoOpManbHUX
Ta noxvnux nepepizax. BcraHoBneHo, Lo
TPilWMHN yTBOpIOBanNUcA Ha OGinblw  Ni3HiX
CTajisXx  HaBaHTaXeHHs  MOpIBHAHO 3
AocnigHuMM 3paskamun i3 BaXXKoro OGeToHYy,
KinbKicTb TpiwmH 6yna obmexeHoto. [Mepes
PYNHYBaHHAM efleMeHTU 3a3HaBanu CyTTEBUX
nedopmauin.

BucHoBKM Ta nepcnekTuBu nopanb-
wux ApocnigkeHb. [ns 3acTtocyBaHHSA B
YkpaiHi NPOMNOHYETLCA KOHCTPYKTUBHA
cuctema CAPET, «koTpa Bigpi3HAeETbCA
eHeproedeKkTUBHICTIO Ta XapaKTepusyeTbCs
BMCOKOIO MILIHICTIO i CEMCMOCTINKICTIO, SIKICTHO
BUrOTOBMEHHSA KOHCTPYKUIN Ta LIBUAKICTIO
3BefeHHa  b6yaiBenb. CymicHa  poboTta
Hecyunx  30ipHO-MOHOMITHUX  KOHCTPYKUin
3abe3neyyeTbCa 3a paxyHOK 3'€fHaHb 3
nigBULLEHNUM OMOpPY 3CyBY.

+ £y (k+1ga)x

LM

NE m=fy = foas B=AA+ 2/~ 0)/35 2= fraa] foa-
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3anpornoHoBaHa MeToAMKa pPOo3paxyHKy
LUNOHKOBUX CTUWKIB, KOTpa € 3aranbHolo,
0asyeTbCa Ha BapiauiiHOMy MeToai B Teopii
NNacTUYHOCTI, BpaxoBye xapaktep
PYMHYBaHHS Ta MOBHY CYKYMHICTb (pakTopis
BMNBY, nobpe 3b6iraetbcs 3
eKkcnepvMeHTanbHUMN JaHUMK Ta O3BOMSE
onTMMi3yBaTu KOHCTPYKTUBHI PiLLEHHS.
PoapaxyHOK 3rigHO OaHOi MeToOMKN CTBOPIOE
YMOBM ANSA NPOEKTYBaHHSA HaQiMHUX CTUKOBUX
3’e¢HaHb eneMeHTiB CUCTEMMU.

3acTtocyBaHHa ibpyn Oona OUCNepCHOro
apMyBaHHS BGeToHy nigsuLLye
TPILLMHOCTIMKICTb 3a paxyHOK 30inbLueHHS
onopy po3TaAry Ta MNOro  MNAacTUYHUX
BNacTMBOCTEM |  Nepelukogkae  30BHi
KPUXKOMY XapaKkTepy pyMHYBaHHSI.

MNMepcnekTnBn noganblinMX AOCHILKEHb

nonsararTb y BUKOPUCTAHHI ans
BUrOTOBINEHHS Hecy4nx KOHCTPYKLi
KepaMm3nTobeToHy n YAOCKOHaIEHHi

KOHCTPYKTUBHMX PpilleHb €NeMEHTIB Kapkacy
Ta By3niB 3'€QHaHb Ha OCHOBI TOYHOrO
OLiHIOBaHHSA HecyuJoi 30aTHOCTI 3
BpaxyBaHHAM cneundikm X HanpyXeHo-
0edopmMOBaHOro CTaHy.
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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.

Keywords frame components, keyed
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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