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AHoTaniss B octaHHi poku mpu OyAIBHUITBI JKUTIOBUX i TPOMAICHKHX Oy[iBeNb Bce IMIMpIIEC ITOYANId BUKOPHUCTOBYBATH
KapKacHy CHCTeMy 31 30ipHO-MOHOJITHHMH IUVIOCKHMH JHCKAMH NMepPeKPHUTTIB, YTBOPCHUMHU 0araToIlyCTOTHUMH IUIUTaMH Ta
NIPUXOBAaHMMH B IUIOLIMHI INEPEKPHUTTIB pUrelsMH. bararomycToTHi NonepeqHbO HAmpyXeHI IUIMTH B HEpPeKpUTTi 00'exHaHi
MOHOJIITHUMH 3aJ1i300€TOHHUMH PHUTeISIMH, NIPUXOBAaHMMH B IUIOLIMHI NEPEKPHUTTIB 1 ONEPTHMHM Ha MOHOJNITHI KojoHH. CymicHa
poboTa 30ipHUX MONEPEAHBO HANPYXKEHUX 3aJ1i300€TOHHUX IUIUT 3 MOHOJITHHMH PUISISIMU 3a0€3IedyeThCsl BUITyCKaMH PoOodol
apMatypu, OSTOHHMMH IIMOHKAMH T4 MOHOJITHUMM MDKIUIMTHUMHU BCTaBKaMu. Kpok koioH Moxe OyTH 10 8,4 M sIK y3/10BXK, TaK i
nornepek OyIiBii, a CiTka KOJIOH MOXE MaTH HeperyJsipHy CTPYKTYPY B IUIaHI 3 IPOIOTAMH 3MIHHOT BEIMYMHH 10 OYAb-SIKAM OCSIX
Oynisni. baraTonycToTHI IUIMTH TUCKIB MEPEKPUTTIB MalOTh BIAKPHUTI 3 000X TopuiB mycToTd Ha raubuny 100+10 mm. Metoro
JaHUX JOCIHIKEHb € eKCIIEpEMEHTAlIbHA MepeBipKa TEXHIYHUX PillleHb MO 3a0e3MeYeHHI0 CyMiCHOI poOOTH 30ipHHUX IMyCTOTHHX IUTHT
3 MPUXOBAHUMH MOHOJITHHMH pirejsiMi Ta BepHu(ikalis po3paxyHKOBOI MOJEINi B CEpeJOBHIII MporpaMHOro komiiekcy “Jlipa-
Canp” Ta BHIpOBaIpKeHHS Li€l cucreMu Ha Tepuropii Ykpainu. [l mocsrHeHHS MeTH OyJI0O BUKOHAHO PO3PaxXyHOK PeasbHOL
JIeB’SITUIIOBEPXOBOI  KapKacHOi 301pHO-MOHOJIITHOI OyAiBNI KHTIOBO-O(iCHOro KOMIUIEKCY B M. KwueBi 3 mociigyrounm
SKCIIepMEHTAIbHUM OOIpyHTyBaHHsIM. Po3paxyHKamMH NOKa3aHO, 1[0 BUITYCKM poOOYOi apMaTypu Ta IUIOHKH 3a0e3MedyroTh
CHPUUHATTS NMPOEKTHUX HAaBAaHTAXXCHb B i/eali30BaHMX yMoBax pobotu. OnHak, Ha ONoOpax IUIMT B peallbHUX YMOBax poOOTH
BUHUKATUMYTh 3TMHAJIbHI MOMEHTH, IJIS CHPUHHATTA SKUX y BEPXHIH 30HI IIMT (3’€HaHb IUIMT i3 PUreiasMH) HE HeperdaueHo
apMyBaHHS, TOOTO, ICHYIOTb IEpEJyMOBM IS MOPYLICHHS CyMIiCHOI poOOTHM 30ipHMX IUIMT 3 MOHOJITHUMH pureixsamu. Lle
00yMOBIIeHO HepiBHOMIpHHUMH AedopmamismMu GyHAaMeHTiB. TakuM YWHOM, HasBHICTH BHIYCKIB i3 IUIHT 3a0e3nedye Oe3meKy
eKCIUTyaTalii By3/1iB OOMHUPaHHS TUIUT 30ipHO-MOHONITHOTO MEpeKpuTTs. s miaTBepHKEeHHS MOKIMBOCTI O€3MedHOi eKcIuTyaTarii
naHoi OyniBimi Ta JUIs OTPHMAHHS JOCTOBIPHMX BUXIIHHX NAaHUX JUIS 3aCTOCYBaHHS BHKOPHUCTAHOI KOHCTPYKTHBHOI CXEMH Yy
MaiOyTHROMY OyJI0 BHKOHAHO BHIIPOOYBaHHS ()parMeHTy HMEPEKPHUTTS Ha peanbHOMy O0’€KTi 32 YMOBH MaKCHMAJBHOI peaizamil
HepiBHOMIpHOTO JedopMyBaHHs (yHIaMeHTIB Oy/iBii (3BEICHHS YCiX €IEeMEHTIB KapKacy, BIAIUTYBaHHS 30BHIIIHHOTO CTiHOBOTO
OTOpOJDKEHHSI BHYTPILIHIX Ieperopofok Tta mijtor). ns BunpoOyBaHb Oyna oOpaHa NpelCTaBHUIBKA AUISHKA IEPEKPUTTSI.
Otpumani naHi OyjM BHUKOPUCTaHi NP MEPEBIpIi eKCIUIyaTalidHOl MPUAATHOCTI MepeKpuTTs. BHCHOBKM  AHani3 mporuHiB
301pHO-MOHOJIITHOT YapyHKH NEPEKPUTTS M0Ka3aB, L0 MEPEBUIIECHHS JOMYyCTUMHX HNPOTHHIB BiAOYJIOCS NMpU piBHI HaBaHTaKEHHS
KOHCTPYKIiH, mo B 1.2 pa3u mepeBHINye eKCIUTyaTaliiiHe HaBaHTaXeHHS. [Ipu po3paxyHKy 3aii300eTOHHHX KOHCTPYKIIH IUIAT
MEPEKPHUTTIB T4 MOHOJITHHX pHUreliB OymiBii Oylo BCTaHOBICHO: KOHCTPYKIIl IUIMT TMEPEKPHUTTIB Ta MOHOIITHHX PHTETIB €
JOCTaTHIMM JUIS CIPUHHATTS IPOCKTHHX HABaHTAXXEHb; OCTOHHI ININOHKM 3’€[HAHHS IUIMT IEPEeKPUTTIB Ta pUTreIiB 3JaTHI
CIpuHMaTH TPOEKTHI HAaBAaHTa)KCHHS JIMIIE B iE€aIbHUX yMOBaX iX poOOTH (BiACYTHICTH HepiBHOMIpHHX nedopmariiii ocCHOBH
(yHIaMeHTIB); B pealbHHX yMOBax poOOTH IpH peaisauii po3paxyHKOBHX OCAJOK IUIMTH IEPEKPUTTS YTPUMYBaTUMYTHCS Y
po6oUOMy IOJIOKEHHI 32 paXyHOK BHUITyCKiB poOOYOro apMyBaHHS IUIMT HEPEKPUTTIB y PUTeli; By3/U 3’€AHAHHS IUIUT IEPEKPUTTIB
Ta PUresliB BUKOHYBATH JIMLIE 3 BAKOPUCTAHHAM BHITYCKiB pOOOYOro apMyBaHHS IUIUT y PUTeli.
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AHHOTanus. B nocnenHue roma IpHM CTPOMTENBCTBE JKWIbIX M OOIICCTBEHHBIX 3[aHMil BCE LIMPE CTalM MCIOJIb30BaTh
KapKacHyI0 CHCTEMY CO COOPHO-MOHOJHUTHBIMH IUIOCKUMH JHCKaMH MEPEKPBITHIL, 00pa30BaHHBIMH MHOTOITYCTOTHBIMH IUTUTAMU U
CKPBITBIMH B IUIOCKOCTH TEPEKPHITHH pHUrelsiMH. MHOTOIMYCTOTHBIC HPEIBAPHTEIbHO HANPSHKCHHbIC IUTMTHI B IEPEKPHITHH
00BbEeJMHEHBI MOHOJUTHBIMHU KEJIC300€TOHHBIMU PUTEISIMH, CKPBITHIMH B IUIOCKOCTH NMEPEKPBITHIl U ONEPTHIMU Ha MOHOJIUTHBIC
kxonoHHEL. CoBMecTHast paboTa COOpPHBIX NPEIBAPUTENBHO HAIPSHKEHHBIX JKEIe300€TOHHBIX IUIMT C MOHOJHMTHBIMH PHUIEISIMU
obecrieunBaeTcsl BEITyCKaMy paboyeil apMaTypbl, OETOHHBIMHY INTIOHKAaMH U MOHOJINTHBIMH MEXIUIUTHEIMU BeTaBKaMmH. Llar xomonH
MOXeT ObITh 10 8,4 M Kak BJOJIb, TAK U IIONEPEK 3JaHUs, a CETKa KOJIOHH MOXET UMETh HEPEeryJSIPHYIO CTPYKTYpy B IUIaHE C
IIpOJIeTaMH TIEPEMEHHOM BEJIMYMHBI MO JIIOOBIM OCSIM 3J1aHus. MHOTOIyCTOTHBIE IUTHTHI AWCKOB HEPEKPBITHH UMEIOT OTKPHITHIE C
o0oux TopuoB mycTtoThl Ha rryOuny 100 + 10 mMm. Lleablo DaHHBIX HCCIENOBAaHMH SBIAETCS SKCIEPUMEHTANbHAs NPOBEpKa
TEXHUYECKHX PEIICHUH MO 00ECNeYeHHI0 COBMECTHOH paboThl COOPHBIX MHOTOIIYCTOTHBIX IUIMT CO CKPBITBIMH MOHOJIMTHBIMH
puressiMu u BepuUKaMs pacdeTHON Mozaenu B cpeae nmporpammuoro komiiekca "Jlupa-CAIIP" u BHenpeHHe 3TOH CHCTEMBI Ha
TEppUTOPUM YKpauHbl. I HOCTH)XKEHHS Leld ObUT BBIIOJIHEH pAacyeT pPEeajbHOTO JEBATHUITAKHOTO KapKacHOro cOOpHO-
MOHOJIUTHOTO 3[JaHUsI )KIWINITHO-0()MCHOTO KOMIUIeKca B. KueBe ¢ mocienyromuM SKCIepuMeHTanbHBIM 000ocHOBaHNEeM. PacyeTom
MIOKa3aHO, YTO BBIMYCKH pabodeil apMaTyphl M INMNOHKH OOECIIEUMBAIOT BOCIPHATHE NPOEKTHBIX HArpy30K B HACATM3MPOBAHHBIX
ycioBusix paborel. OnHaKo, Ha OHOpax IUIMT B PEAJbHBIX YCIOBHUSX PabOTBl MOT'YT BO3HHKHYTb HM3TrHMOAroOlIMe MOMEHTHI, IUIS
BOCHPHSTHS KOTOPBIX B BEpXHEH 30HE IUIMT (COSOMHCHHH IUIMT C PUTEISIMH) HE MPEIyCMOTPEHO apMUpPOBaHME, TO €CTb,
CYIIECTBYIOT MPEANOCBUIKU Ul HApyLIEHHUS COBMECTHOH paGOThl COOPHBIX IUIMUT C MOHOJHUTHBIMH PUreIAMH. OTO OOYCIOBICHO
HEepaBHOMEpHBIMU JedopmarusaMu GyHraMeHToB. TakuMm 00pa3oM, HaJIM4YME BBIIYCKOB M3 IUIMT OOEcCreuMBacT Oe30IacHOCTb
9KCIUTyaTallid y3JOB ONUPAaHHUs IUIUT COOPHO-MOHOJMTHOTO IIEPEKpHITHA. J[JIsi TMOATBEp)KICHHS BO3MOXHOCTH Oe30macHon
9KCIUTyaTallid JaHHOTO 3JaHus M JUIs TOJY4CHHS JOCTOBEPHBIX MCXOAHBIX JAaHHBIX IS IPUMEHEHHS HCIIOJIb30BaHHON
KOHCTPYKTHBHOI CcXeMbl B OyIymieM OBUIO BBINOJHEHO WCHBITaHHE (parMeHTa MHEepeKphITUS Ha pealbHOM OOBEKTe IpH
MaKCHMAJBHOH peanu3aniy HepaBHOMEPHOTO Je(opMHpoBaHHS (YHIAMEHTOB 3IaHHS (BO3BEJCHHE BCEX JJIEMEHTOB Kapkaca,
YCTPOWCTBO HApPYXKHOTO CTEHOBOTO OTPAaXKICHUs BHYTPEHHHUX IEPeropoloKk M mojoB). s wucnbiTaHuit ObL1  BBIOpaH
NIPE/ICTaBUTENIBHBIA  y4acTOK Hepekpbitus. [lomydeHHble JaHHbIE OBUIM HCHOJIB30BAaHBI IIPH IIPOBEPKE AKCILTyaTallHOHHOM
MPUTOHOCTH HepeKphITUs. BbIBoAbI AHanu3 mporuGoB COOPHO-MOHOJMTHOH SYEHKHM NEpeKpHITUS 1OKa3aj, 4TO HPEBBILICHHE
JOMYCTUMBIX IIPOrHOOB MPOM3OLILIO NPU YPOBHE HArpy3KH KOHCTPYKIMI B 1.2 pa3a MpeBbIIIAIOIICH SKCIUTyaTallHOHHYIO Harpy3Ky.
ITpu pacyere *xene300eTOHHBIX KOHCTPYKIHUH IUTMT NEPEKPBITHI 1 MOHOJNUTHBIX PUreliell 37aHus ObIIIO YCTAHOBICHO: KOHCTPYKIHN
IUTMT TEPEKPHITHA U MOHOJIUTHBIX PHUIENICH TOCTATOYHBI ISl BOCIIPHUATHS MPOEKTHBIX HArpy30K; OCTOHHBIC IITMOHKH COCIMHEHHS
IUIUT TIEPEKPHITHH M pHUreled CHOCOOHBI BOCHPMHUMATH IIPOCKTHBIE HArpy3KH TONBKO B HJACAIBHBIX YCIOBUSX HX pabOTHI
(oTcyTCTBHE HEpaBHOMEPHBIX Jedopmarmii ocHOBaHUS (DYHIAMEHTOB) B PEalbHBIX YCIOBUSIX PaOOTHI IPH Peai3alliy PacuyeTHBIX
0CaJIOK IUIMTHI TEpeKphITHs OyAyT yaepKuBaThCs B pabodyeM IIOJIOKEHMH 32 CUET BBIIYCKOB Paboduero apMHPOBAHUS ILIMT
MIePEKPBITUIl B PUTEIIH; Y3JIbI COSMHEHUS IUINT MEPEKPBITHH M pUreliell BBITOIHATh TOJIBKO C HCIIOJIb30BAaHUEM BBIITYCKOB pabodero
apMUPOBAHUS IUIUT B PUTEIIH.
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Annotation. In recent years, in the construction of residential and public buildings, the frame system with prefabricated-
monolithic flat disks of floors, formed by hollow-core slabs and hidden girders in the plane of overlap, has increasingly become used.
Hollow core prestressed slabs in the overlap are united by monolithic reinforced concrete girders hidden in the plane of overlap and
supported on monolithic columns. Joint work of prefabricated reinforced concrete slabs with monolithic girders is ensured by the
release of the working reinforcement, concrete keys and monolithic interlacing inserts. The column spacing can be up to 8.4 m both
along and across the building, and the column grid can have an irregular structure in design with variable spans in any building
column lines. Hollow core floor slabs must have openings on both sides with a depth of 100 = 10 mm. The purpose of this research
is the experimental verification of technical solutions to ensure joint work of prefabricated hollow-core slabs with hidden monolithic
girders and verification of calculation model in the environment of the software complex "Lira-CAD" and the introduction of this
system on the territory of Ukraine. To achieve the goal, there was made a calculation of a nine-story a cast-in-place and precast frame
building of a Housing and office complex in Kyiv with the subsequent experimental justification. Calculation shows that the outlets
of the working armature and key ensure the perception of design loads under idealized operating conditions. However, in the real
conditions of work there will be bending moments on the supports of the slabs, while the upper zone of plates (joints of plates with
beams) doesn’t have the reinforcement to accept them, meaning that, there are prerequisites for breaking the integrity of the section.
This is due to the uneven deformations of the foundations. Thus, the presence of projectures from the slabs ensures the safety of the
operation of the support units of the slabs of prefabricated-monolithic overlap. In order to confirm the possibility of safe operation of
this building and to obtain reliable output for the application of the used structural scheme in the future, a slab fragment in real
facility was tested at the maximum realization of the irregular deformation of the foundations of the building (the construction of all
elements of the frame, the arrangement of the external wall fence of the internal partitions and floors). A representative section of the
floor was selected for the testing according to the size of the project load projected. The obtained data were used for verification of
the operational suitability of the floor. Conclusions: Analysis of deflections of a precast-monolithic overlap cell showed that the
excess of permissible deflections occurred at a load level of structures 1.2 times higher than the operational load. In calculating the
reinforced concrete structures of floor slabs and monolithic beams of the building, it was found that: the designs of floor slabs and
monolithic girders are sufficient for the accepting the design loads; concrete keys of joints of slabs and girders are capable of
accepting design loads only in the ideal conditions of their work; in real conditions of work during the implementation of estimated
slab settlements, the floor slabs will be kept in working position due to projectures of operating reinforcement of slabs in the girders.
Units of connection of slabs and girders should be performed only with the use of projectures of operating reinforcement of slabs in a
girder.

Keywords: calculation of frame systems; experimental construction; prefabricated monolithic frame; multi-hollow slabs; economic
feasibility; construction rates; field tests

OcTtanHiM dYacoM Bce OUTBIIOTO  TOUIHUPEHHS - CKJIAJIa€ThCsl 3 CTAHAAPTHUX  CIIEMEHTIB
HaOyBalOTh KapKacHI CHUCTEMH, OCHOBOIO SIKHUX € (TyCTOTHHUX MONIEPEAHBO HANPYKEHUX IUIUT IEePEKPUTTS
MOHOJIITHI 1 30ipHO-MOHOIIITHI Kapkacu. KommuiekcHuit 1 KOJIOH), 1[0 BUITYCKAIOThCS Y BEJIMKiH KUTBKOCTI B Oy1b-
aHaJi3 ICHYIOYMX Ha PUHKY KapKacHHX CHCTEM JI03BOJISIE SIKOMY perioHi YKpaiHu.

BUAIIUTH KapKacHi CHUCTEMH i3 301pHO-MOHOJITHUMH VY rtabauui 1 mpexcraBieHi MOPIBHSUIBHI AaHI 110
MEPEeKPUTTAMU 31 CKPUTUMH PHUISIISIMH  SIK  OUIBII BUTpaTi MeTally 1 3a1i300€TOHY NpH 3BEAEHHI KapKaciB
e(EeKTUBHI CHUCTEMH, IO 3aJ0BOJBLHAIOTH CYyYaCHUM st 9-10 moBepxoBUX OYyAMHKIB.

BUMOraM 1 MarepianoeMmkocti. Ha »anb, KOMIIEKCHUX Tabnuya 1

eKCIIePUMEHTAIBHO-TEOPETUIHHX JOCIIDKEHb KapKacHOT
30ipHO-MOHONITHOI CHCTEMH 3 METOK  pO3pOOKH
TEeXHIYHUX pilleHs 010 3a0e3medyioTh iX TOCTaTHIO
HAIIHHICTh, BUKOHAHO B HAIIIi{ IEPKaBl HEOCTATHBO.
OcHoBoOrO KapkacHOi cuctemu [1] maHOTO THHY €

IlopiBHsABLHI AaHi MO BUTPaTi MeTaJy i 3a/1i300eTOHY
NpH 3BeeHHi kapkaciB 11 9-10 noBepxoBHuX
oynisesn / Comparative data on the consumption of
metal and reinforced concrete in the construction of
frames for 9-10 storey buildings

30ipHO-MOHOJIITHUH KapKac 3 IUIOCKHMH THCKAMH -
MePEKPHUTTIB, YTBOPCHUMHU 6aF2.lTOHyCTOTHI/¥MI/I TUTUTAMA IloKasFsm Cepii Linsrio- MO?;{%JI;;IF(I){-HI‘;I
[3] Ta NPUXOBAHNMH B IUIOLIMHI TIEPEKPUTTIB PUTEIISAMH. 1.020-1/87 | momonirami | 3 mycroTHIMA
OropoKyBalibHi KOHCTPYKIIii BUKOHYIOTH i3 HITYYHHX DnATaMH
MarepiajiB y BUIVIS1 CTIH. 36ipHnit, PanHo- PamHo-

36ipHO-MOHOJIITHA ~KapkacHa CHCTeMa 3 BH- Tun kapkacy B'513CBH B's13CBH B'sI3eBHii
KOPHUCTaHHAM IIyCTOTHHUX IIOMEPEIHBO HAIMPYKEHUX Hacrun 3
3ai300€TOHHUX IUIMT 1 NPUXOBAHUMU B ILIOLIMHI Tun BHCTYTIA- CyminbHa [Tnocxkuit
HEPEKPUTTS PUTENSAMH, Mac s IepeBar mepe IIKOM TICPCKpHTTA pi’;ﬁl‘:ﬁu fimTa AmcK
MOHOJITHHM KapKacoM, B TOMY 4HCIIi: Brrparn

- 3abe3medye BiIbHI IUTAHYBAaHHSI 3 KPOKOM KOJIOH 3aMi306ETOHHY,
10 8,4%8,4 M 0€3 BUCTYIIAFOUOTO PHUTEIIS; M3/m2 0,28 0.22 0.17

- 3HIKYE Bary OyaiBil 10 2 pa3 B MOpPIBHSHHI 3 Butparu crani:
BEJIMKOIIAHEIbHUX JKUTIOBUM OYiBHUIITBOM; - B [IGPEKPHUTTI,

- BuTpata Mmerany 75-85 kr/m.ky0., mo jgo 40% K‘Zﬁ;pmci 156 19,7 11,6

“ o - i

MEHILE “MOHOMITY, Kr/v? 20,2 27,2 153

- Burtpata 30ipHOro 3amizoberony 0,12-0,14
M.KyO/M.KB.;
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Oynu oOTpuMaHi 3 TOMEPEeTHBOTO PO3PAXYHKY B
mporpamMHOMYy  KoMmruiekci  «Jlmpa-CAITP  2015» 3
HAWOIIBII 3aBaHTAXKEHOTO €JIEMEHTa, KU MOJIEIIOBaB
poOOTy HITTOHKH.
Po3paxyHkoBa BeIM4nHA OTIOPY:
Vra,c=[Cra ck(100pife) 3+
+k16cp] bwd>(Vinin+kiocp)bud, 1)

ne fo—MIla (s 6erony C 20/25 (B25) nopisHroe
18,5MITa).

k= 1+V200/d <2, MM ;
pi=Aql(bwd) < 0.02;

2
3
nie Ag|— TUIOIIa PO3TATHYTOI apMaTypH;

by — HaliMeHIIa MIPHHA TONIEPEYHOTO MEPEPi3y B
PO3TSTHYTI 30Hi;
O'cp - Ned/Ac < O.chd 5 MHa; (4)
ne Ned — ochOBa criia y TIonepeqHoMy Iepepisi;

A — TI0IIIA MTOIIEPEYHOTO Mepepi3zy OETOHY;

Bemnunuu Cryc, Vimin, 1 K1 npuiiasri:

Crae = 0,18/.=0,18/1,3=0,138; 5)
Vmin=0,035k3/2f0k1/2; (6)
ki=0.15. 7

Jlnst mpoBeieHHS pO3paxyHKY OTPHMAaHO HACTYIIHI
JaHHI:

fo=18,5MITa;

pi=Asl(bud) = 154/(159%159%0,9%0,9) = 0,0075; (8)
Ag=154 Mm% bw= 159 mm;

oep = Neg/Ac = 3,7/19845 = 0,00019 T/Mm>= 1,9 (9)

MIla , mio MeHIue o = 0.2fcg= 0,2%14,5 = 2,9 MIla;

Neg=3,71c;  Ac= 19845 mm?;
Crac=0,18/y~0,18/1,3=0,138; (10)
Vimin=0,035k>*f 12 =
=0,035%2,0%%*18,5'2 = 0,453; 11

[MigcraBnsgroun Bci HEOOXimHI AaHHI 1O (GOpMyIH
OTPUMAEMO:

Vrac=[0.138*2.086(100*0.0075*18.5)'3+0.15*1,9]

*0,159%0,159%0,9%0,9 = 0,020 MH;  (12)
Vrac= (0,453+0,15%1,9)*0,159*
*0,159*0,9%0,9 = 0,015 MH; (13)

[epepizyroue 3ycwiuis, IO i€ Ha ONHY IIITOHKY
(ouH eTeMEHT MOJIEIIOE 2,7 TIIITOHKH)
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Qy =50,5H/2,7=18,7kH=0,0187 MH. (14)
3BiICH BIKOHY€ETHCS YMOBA!
Vrd,e= 0,020 MH > 0,0187 MH. (15)

BukoHaHi po3paxyHKHM IIOKa3ajid, II0 OETOHHI
IIMOHKK MAarTh JIOCTaTHI TEOMETPUYHI Ta (i3UKO-
MEXaHIYHI XapaKTCPUCTUKH I CIPUHHSTTS POCKTHUX
HaBaHTaXXCHb B i/leani3oBaHUX yMoBax poOotu. OIHaK,
HAa OMOpax IUIUT B PEAbHUX YMOBaX BUHUKATHMYTh
3TUHAIBHI MOMEHTH, Ul COPUHHATTS SKUX Y BEPXHid
30HI AT (3’ €JHAHD IUINT 13 PUTEISIME) He TiepeadadeHo

apMyBaHHA, TOOTO, ICHYIOTP TEpPEIyMOBH Ui
MOPYIIeHHS LUTICHOCTI mepepidy. Hampukmax, mpu
peamizalii OTPUMAHHX  pO3PaxXyHKOM  Jedopmariin
¢yHnamMeHTiB Ha  omopax IUIMT  BUHUKAaTHMYTh

nedopmanii posrary. B mpoekti mnependaueHo, mio
BUKJIMKaHI TakuUMHU JaedopMallissMid 3yCHJUIS ITOBHHHI
CIPUIMATHCh BHUITyCKaMH pPOOOYOTO apMyBaHHS IUTHT,
K1 3aBOJIMTHCSI B MOHOIITHI pureni. [Ipu yomy, BUImyckn
CTPIDKHIB po00Y0i apMaTypi 3arMHAIOTHCS IMiJ KyTOM B

30° i 3amyckaloThCA B MOHOJITHHII pHIelb 10
OCTOHYBaHHS.
JoBxuHa aHKepyBaHHS (B JAHOMY BHIAIKY

JIOBXXHMHA BUITYCKIB) 004YHCIIOETBhCS 32 (opmyioto (7.4)
[6]:

(16)
JIe 01 02 03 04 05 — KOeIlieHTH, HaBeIeH1 y Tadumii 7.2
JACTY B B.2.6-156:2010;

|bd =01 0203 0640!5|b,rqd > |b,min,

lp,rq¢ — ipuiiMaeThes 3a BUPazoM Iy rqe= (8/4)( ocaifoa); (17)
e foa = 2,2511172fcq;
71 Ta 12 TOPIBHIOIOTH 1;

fea - BimmosimHo 10 Tabmmui 3.1 JIBH B.2.6-98
nopisHioe 14,5 MITa;
lomin — MiHIMaJTbHA JTIOBKHUHA aHKEPYBaHHSI, KA

HpI/IﬁMaGTBCH 3a BI/Ipa30M
lo,min > Max{0,3 lprqa;102;100mn}; (18)

3rigHo Tabmui 7.2 BennInHU KOoeDilli€HTIB a1 a2 a3
Q40i5:

o1 =0,7; 00=0,84; 03 =0,95; s = 0,7; a5 = 0,995.
[ligcTaBiasiroun OTpUMaHi IaHi:
fod = 2,25m1772fca = 2,25%1%1%1,0 = 2,25 MIla; (19)
lo,rqa= (9/4)( osafod) = (14/4)(120/2,25) = 187 mm; (20)

g5 = 0,05/2,7/0,000154 = 120 MITa; @1
lod = 01 a2 a3 a0sly rga =
=0,7*0,84*0,95*%0,7*0,995*%187 =73 mm;  (22)
lomin= 0,3 lprqa = 0,3%¥73 =
=22 mMm; 14*10 = 140 mm; 100 mm. (23)

Octarouno, lpmin= 140 MM














