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J1J1s1 ONOpPHBIX YacTel 000py10BaHMs], BHIIOJIHEHHBIX U3 YyTyHa, MEXaHUYECKasi OUUCT-
Ka o0s13aTeNbHa BO BeeX Cydasx (711 yAajIeHus] TOBEPXHOCTHOM rpa)UTOBOI KaIlIKK).

[IpuknenBanne KpemneKHbIX Y3JI0B WJIM ONOPHBIX YacTeld 000pYyIOBaHUS K FOpH-
30HTAJIBHBIM MOBEPXHOCTSIM MOXET OCYIIECTBIATHCS MO OJHOM M3 TPEX TEXHOJOTHU-
YECKUX CXEM:

I cxema - mpukiIeMBaHUE AKPUIIOBBIM MOJIU(DHUIIMPOBAHHBIM KJIEEM KpEIEKHBIX
y3JI0B MOCIIE MOHTa)Ka TEXHOJIOTUYECKOr0 000pYy10BaHMUS;

Il cxema - mpuKIenBaHUE KPEMEKHBIX Y3JI0B 10 MOHTa)ka 000PYI0BaHUS;

Il cxema - mpukIIeMBaHUE OMOPHBIX YACTE 00OPYAOBaHUS B MPOILIECCE MOHTAaXA
000pyI0BaHUA.

B TedyeHne BpeMeHU OTBEPKIEHUS AKPHIIOBOTO MOAU(MULIMPOBAHHOIO KJIEs MOCIIe
MPUKJIEUBAHNS HEOOXOJIMMO 00ECIEUNTh Nr€OMETPUUECKYI0 HEM3MEHIEMOCTh TEXHO-
JIOTUYECKOTO 000PYJOBAHMUSL.

B ciyuae npukiienBaHus Ha BEPTUKAIbHbIE TTOBEPXHOCTH TEXHOJOTUYECKHUIA TIPO-
1[eCC MPUKIIEUBAHUS KPETIEKHBIX Y3JI0B OYJIET COCTOSATD U3 CIAEAYIOMINX ONEPALIHIA:

- MIOATOTOBKH MTOBEPXHOCTEN MeTalIa U OETOHA K CKJIEMBAHUIO;

- Ha IIPUKJIEUBAEMYIO TIOBEPXHOCTD KPENEKHOI0 y371a LIIATeJIeM HAHOCUTCS CIIOU KIles;

- KPENEKHbIH Y31 C HAHECEHHBIM CJIOEM KJIesl yCTAaHABIMBAIOT B IIPOEKTHOE TIOJIOKEHHE;

- JIETKO MPUKUMAIOT JIMOO JIETKO MOCTYKMBAIOT MOJIOTKOM MO KPEMEKHOMY Y31y
710 TIOSIBJIEHUS TIO IEPUMETPY M3JIUIIKOB KJIesl, OCe Yero o0ecrneuynBaeTcs Hen3me-
HSIEMOCTB €T0 MOJIOXKEHUS CIIENUAIbHBIMU YACP/KUBAOIIMMHU YCTPOMCTBAMHU.

VY nep:xuBaronme ycTpoicTBa yJals0T HE paHee 4yeM depe3 24 Jaca co BpEMEHU
MPUKJIEUBAHUS KpPEMEKHOTo y3na. Ilepenaya skcrlyaTalluOHHOM Harpy3Kd Ha Kpe-
NEeXHBIN y3el JomycKaeTcs mnocjie Habopa akpuiIoBbIM MOAU(PHUIIMPOBAHHBIM KJIEEM
IIPOEKTHOM ITPOYHOCTH.

B oTBepIE€HHOM COCTOSTHUM aKPUJIOBBIN KJIEH SIBJISIETCS SKOJIOTMYECKH O€30MacHbIM
IPOJYKTOM M HE OKa3bIBAET HUKAKUX BO3ACHCTBUI HA YEJIOBEKA U OKPYIKAIOLLYIO CPELY.

YK 624.012:53.09

COBEPIHIEHCTBOBAHUE MATEMATHYECKOMN MOJIEJU JIUATPAMMBI
AE@OPMHNPOBAHUSA CXKATOI'O BETOHA CTAJIEXKEJIE3OBETOHHBIX
KOHCTPYKIIMH

IMPROVED MATHEMATICAL MODEL DEFORMATION DIAGRAMS
COMPRESSED CONCRETE COMPOSITE STEEL AND CONCRETE
STRUCTURES

0-p mexn. nayk C. JI. ®omun, FO.M. H3oawu, kano. mexu. nayk U.A. Ilnaxomnukosa,

Kkano. mexu. nayk C.B. Bymenko, kano. mexu. nayx. P.M. Illemem
XapvKko6cKulli HAYUOHANbHBLU YHUBEPCUMEN CIMPOUMENbCMEAd U apXumekmypul (2. Xapvbkos)

S. Fomin, Dr. Sci. Eng., Y. Yzbash, I.A. Plakhotnikova, PhD (Tech.),

S.V. Butenko, PhD (Tech.), R.M. Shemet, PhD (Tech.)
Kharkov National University of Construction and Architecture (Kharkov)

IIpakTKa NPOEKTUPOBAHHUs MOKa3ajla HEAOCTATKU IIOJOXKEHUHM O MOJEIAX Aua-
rpamMMm aedopMupoBaHusi, npuBeneHHbIX B EBpokoae 2. Yacts 1-2, KkoTOpbie B Ipo-
LECCE TAPMOHU3ALNH OTPA3ZUINCH B HALMOHAJIBHBIX CTAHJApTaxX Y KpPauHBI.
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Lenr paboThl - COBEPIICHCTBOBAHME MATEMaTHUYECKOW MOJENN COOTHOLICHHS
"HanpspkeHue-aeopmanu” O6eToOHA MPHU CXKATUU M TMOBBIIICHHBIX TEMIlepaTypax,
YTOYHEHUE KPUTEPUEB HECYIIEeW CIOCOOHOCTH OETOHA MPHU pacueTe OTHECTOMKOCTH
CTaliexeN1e300eTOHHBIX KOHCTpyKuuii B EN 1994-1-2:2005 (EN 1994-1-2:2005, Eu-
rocode 4. MOD).

B paznene 3 cranmapTta ykazaHO, YTO MPOYHOCTh M MEXaHMYECKHE CBOMCTBa Oe-
TOHA TIPH MOBBIIIEHHBIX TEMIIEPaTypax MOTYT OBITh OIMpPENEICHBI MO 3aBUCUMOCTSIM
«HanpspkeHue - aedopmanumy, npuBeaeHHbM B JICTY. EN 1992-1-2. Ha Bocxozs-
Ie BETBU HAIPSKCHHs OTMPEACIIAIOTCS ABYMsI TapaMeTpaMu: MPOYHOCTHIO Ha CkKa-
tue f o umedopmanmenn €cuyo, KO’ly‘_Opa?I coorBercTBYET f( o

(e V(s P’ A
0 = fl3l | 14| <O

€y
| (sap )/ (&) f

B JIBH B.2.6-98:2009 (npu 20°C) mpeaiokeHO HCIOIb30BaTh JBA YPaBHCHUS,

(@

JUTSL OITMCaHUs 3aBUCUMOCTH MCKIY G, U € Ul KPATKOBPEMEHHOU OCEBOM HArPy3KHU.
VYpaBuenue (2), koropoe ucnosb3yercs B EBpokoae 2 EN 1992-1-1:2005:

ce _ kn-n? 2
fou 1+ (k-2)n
rpen =&c /gcl,ck ' I(::I-yOSEck X &cl,ck /fck,prism ,
u ypasaenue (3) IbH B Bue monuHoOMa NSITON CTCIIEHH
c =f *an (3)

>
¢ (ek)(ed) & K

Jl1st 06enx GpopmMys1 onpeiesieHbl TPaHUIIbl UCTIOJIB30BAHUS:
0 </ge| < geurck | (4)
[Ipu cpaBHeHUM BOCXOASIIUX BETBEU auarpamm mpu temmneparype 20°C mist Oe-
ToHa kiacca C16/20 mo ¢popmyie (3) IABH, dopmyne (2) EN 1992-1-1 u Bocxoasiei
BetBH 10 opmyne (1) ACTY, EN 1992-1-2 nokazaHo, 4To MOJyJib YIIPYTOCTH B 2,5
paza Hike HopmaTuBHOTO. [Ipu Bo3pacTtanuu kinacca 0eToHa yBEIMUYHUBAETCS TOJIBKO
BeJIMYMHA MIPOYHOCTH iy, @ Aedopmanuu €1 OCTAIOTCS OJWHAKOBBIMH M PABHBIMU

€c1=2,5 %o (puc.l).
16
15
14
13
12
11
10
9

CpaBuenne auarpammel o JIbBH B.2.6-98
Py HOPMAJIBHOW TEMIIEpaType C aHaJIOTH4-
HOM paumarpammoit crangapra EN 1992-1-1
MOKAa3bIBACT CYIICCTBCHHOE 3aBBINICHUE 3HA-
yenne €cu1,0-200 = 0,0200 = 20 %y (BMecTO

=~ JIEH
= ENOL-IE]
1eTY

Hanpsizwenns, MITa

gtk = 2,4 ... 4,5 %) B 3aBuCHMOCTH OT
Kiacca 6eToHa. DTH JUarpaMMbl MONYYEHBI
Ha CIeLUalbHBIX IpeccaX, CHaOkKEHHBIX
il | HATrpeBaTeNIbHBIM  YCTPOMCTBOM M CEpBO-
0 00005 0001 00015 0002 00025 0003 00035 0004 000435

LA KOHTPOJIEM [aBJICHUA B LMIUHIAPE IIpecca,
Puc.1. CpaBHeHHe IHarpaMm «Gc - €»  YTO I103BOJISIET IPOUTH 1O HUCXOSAIIEH BETBU
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MIPAKTUYECKH JI0 HYJIEBOTO HampsikeHus. [Ipu 3ToM HUCXOAIIAs BETBh MIPEACTABIIS-

eT co0oi y»e He o0macTh AedOopMUpPOBaHMS IIEILHOTO OETOHHOIO 00pasla, a 00-

7acTh 1ehOpMUPOBAHUS OTACTHHBIX YacTel pa3IpoOIeHHOTO OeToHA.
JlelicTBUTENbHBIC TIpENeNbHbIE nedopMalii €y g OMPEACIeHbl HAa OCHOBAHHUH

OHCPICTUYCCKOI'O IIoAXoaa U IPCACTABJICHBI B CKOppeKTHpOBaHHOI?I Ta6JIHIle. Pa3pa6o—
TaHa MCTOAUKA OIIPCACIICHUA MOAYJLA YIIPYT'OCTHU TSKCIIOTO 6GTOHa, KpUTCpHA HGCYHIGI\/’I
CITOCOOHOCTH OETOHA €cul,0 , HA OCHOBEC KOTOpOﬁ YTOYHCHBI JAHHBIC O IIPOYHOCTHLIX U

nehopMaIMOHHBIX CBOMCTBAX OE€TOHA MPH MOBBIIICHHBIX TEMIIEpATypax.

Ge —5(8).20°C OO6paboTka auarpaMMbl ““HaNpsKEHUS-
- nedopmanumn’™ cxaroro 0€ToHa Mpu Mo-

BBIIIICHHBIX TEMIIEpaTypax, IMpeJCcCTaB-

——o(f};200°C aennot B ENV 1992-1-2 1995 u wuc-

—o(6). 300 °C MOJIb3ysl BBIABJICHHBIA HamMu 3S(DPeKT

e Y S abuHHOrO MOAOOUST MEXKIAYy aAUArpam-

S0 Mamu B xosiogHoM (ripu 20°C) u nua-

e rpaMMaM# TPU HArpeBe MO3BOJISET BBI-

£ YUCJIUTh JIMarpaMMbl «Gc - €» OETOHA

Puc. 2. Cxemaruueckoe I/I306pa>KeHI/Ie JuarpamMm 3aJJaHHOI'0 KJjlacca Ha CHJIMKATHOM 3a-
MTOJTHUTEJIE MPY MOBBIIIEHHBIX TEMIIEpa-
Typax Mo 0o popmyJie, MOCTPOEHHON Ha IPABUIIbHBIX MPEANOCHUIKAX.
Jlns mpumepa MOCTPOUM TOJIHBIE AMAarpaMMbl JUIsl Kilacca O€TOHa Ha CXaTue
C16/20 o popmyne (2) EBpokona 2 (puc.2).
3aBUCHMOCTh «Hanpﬁ)KeHHe-z[e(bopMal?Hﬂ» (2) npunnmaer Bug

— f
00 T MmO L (k—2)n ©)

rae N =& /€y ¢, Kg =1,05E¢y x&c10 / fomeo -
YJIK 624.012:53.09

OCOBEHHOCTHU PABOTBI BETOHHHUX U )KEJIE3OBETOHHBIX
KOHCTPYKIIA NPOMBIIIJEHHBIX COOPYKEHUH, PABOTAIOIINX
B YCJIOBUAX BO3JIENHCTBUS MOBLINIEHHBIX 1 BBICOKUX
TEMIIEPATYP

PECULIARITIES OF WORK OF CONCRETE AND REINFORCED
CONCRETE INDUSTRIAL STRUCTURES WORKING UNDER THE
INFLUENCE OF IMPROVED AND LOW TEMPERATURES

0-p mexu. nayx C. JI. @omun, kano. mexu. nayk U.A. [lhaxomnukoasa,
kano. mexu. nayk C.B. bymenxo
Xapvko6ckuil HaYUOHAIbHBLU YHUBEPCUMEM CMPOUMENbCMEA U apXumexkmypul (2. Xapvkos)
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