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ACCELERATED ASSESSMENT OF FROST RESISTANCE OF
CONCRETE, TAKING INTO ACCOUNT THE CONDITIONS OF
OPERATION OF CONCRETE STRUCTURE

The article proposes a method of accelerated assessment of the resistance of concrete to
alternating freezing and thawing, which takes into account the actual operating
temperatures of concrete structures and products. The method also uses the results of
measurements obtained at temperatures regulated by current product standards and test
methods. According to the proposed method, the frost resistance of concrete is assessed by
the amount of water freezing at different temperatures, which is determined on the basis of
the measured isobar adsorption and the ratio between the freezing temperature of water in
concrete pores and relative humidity. The adequacy of the model based on the calculation is
confirmed by comparing the calculated values of frost resistance of concrete with those
obtained on the basis of direct measurements. Information on the frost resistance of
concrete during unilateral freezing by the conductometric method was obtained by
determining the kinetics of moisture diffusion and ice. It is shown that depending on the
capillary-porous structure and initial storage conditions of concrete samples, the
application of this method allows to establish the propagation velocities of the ice formation
and water diffusion front and the corresponding freezing depth. As a result of the conducted
researches the more detailed picture of behavior of concrete at alternating temperature
loading, in comparison with the test methods established by the current regulatory
documents is received.

VIK 629.4.027

ONTUMI3BALISA KOHCTPYKIIII ATANITEPA KACETHOI'O
MNIAIAITHAKOBOI'O BY3JIA

Maprunos L.E., 1.T.H., npod., [lloekyHn B. O., K.T.H, CT. BUKI.,
Kaaaeko H. C., acnipanT
VYkpalHChKHH JIep>KaBHUIT yHIBEPCUTET 3aJi3HUYHOTO TPAHCIOPTY, M. XapKiB,
kladkonadiia@gmail.com

l'omoBHUMYM eleMEeHTaMH OYKCOBOTO TMiIIIMIMTHUKOBOTO BY3Ja BaroHy, IIO
BIUIMBAIOTh HA HOrO JOBrOBIYHICTH, € HIAMIUMHUKK. J[OCIIAMBIIN KOHCTPYKIIIO
KOHIYHOI'O IiJIIMITHUKOBOTO BY3JIa BAHTAXXHOTO BaroHa Ta IPOAHANII3yBaBIIH DAL
nociipkess [1-4] Oyio BupileHo 3a1ady MiHiMi3auii HalpyXeHb, 110 BUHUKAIOTh
MDK POJIMKaMU Yy 30HI HaBaHTa)KEHHS Ta HANPYXXEHb B3IOBX TBIPHOI poJIMKa,
3BECTH JI0 ONTHMIi3alil KOHCTPYKUil ajnanrepa. byno BucyHyTo mpumyiieHHs, 10
301IbIICHHS JOBIOBIYHOCTI OYKCOBUX IIALIMIHUKIB MOXJIMBO 33 PaxyHOK 3MiHHU
reoMeTpii TOPU30HTAIFHUX Ta BEPTHKAJIHHUX HANPSIMHHUX (OMOPHUX Ta YIIOPHHX
ITOBEPXOHb AJAITepa), Yepe3 sKi IMepeJaroThCs CHIIM Ta HANPYXKCHHS Bix OigHOL
pamu Bi3ka. [limbip komOiHamii TakwMX 3MiH TOBHHEH 3a0e3MEUnTH OB
CHPUSITINBE PO3IOIIICHHS HAalpy)XeHb SIK MK POJIMKAaMH, TaK 1 B3ZOBX TBIpHOI
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pomuka. Ilpm 1BOMYy HeoOXiHO 3a0e3leYHWTH BIJICYTHICTH  JTOJATKOBHX
KOHIICHTpAIIifl HATIPYKEeHb y 30HaX, Kl 3a3HAIOTh 3MiH.

JlocnipkeHHsT Hanpy»XeHO-/1e()OPMOBAHOTO CTaHy IIiUIMITHAKOBOTO BY3J1a
BHKOHYBaBcs B mporpamHoMy komiuiekci ANSYS Mechanical. Buxigai ymoBu 1mo
3aJaHUM HaBaHTAXKCHHSAM OTpPHMaHi 3 aHalli3y pPO3PAaXyHKOBUX JaHHUX IS
KPUTHYHUX HampyXeHb B MOJET MiJIIMIHUKOBOTO BYy3J1a 3 THIIOBOIO
KOHCTPYKIIEIO afantepa.

CyTHICTh 3amponoHOBaHOI ONTHMI3allil KOHCTPYKIIi TOJsirae B 3aMiHi
IUTOCKOT OMOPHOI KOHTAKTHOI MOBEPXHI Ha HWIIHAPUIHY KOHTaKTHY IOBEPXHIO 3
BEIMKNUM pajiycoM onucanoro kosa. lLle 3poOmeHo 3 MeTol0 yCyHEHHS
3aKJIMHIOBAaHHS 1 KpaifoBoro oOmmpaHHs B OYKCOBOMY OTBOpI TpH KyTOBHX
KOJIMBaHHSIX XOJOBUX YAaCTHH 1 3a0iraHHi O19HUX paM y Bi3Ky.

Ha xoxHoMy erami po3paxyHKY TIPOBOJUTHCS aHATI3 3aJleXHOCTEH
HanpyXeHb G, [0 BUHUKAIOTh B KOHCTPYKIIii, BiJl TapaMeTpa, 10 JOCHiKYETHCS.
Ocrarounuii BHOIp TapameTpa TIPOBOAWUTHCS 32 KPHUTEPIEM MiHIMAIBHOTO
HaNpyXeHHs, 1 MOJAJBIINI PO3PaXyHOK MPOBOTUTHECS 3 YPaxyBaHHSAM 3MiHU
mapameTpiB. Ilicast mbOro 3AICHIOETHCS pO3paxyHOK BUHUKAIOYMX HAIPY>KEHb Bif
JUIOUOTO HaBaHTAKEHHS JUIS PO3pPaxOBaHMWX mapameTpiB. Meroauka mependadae
OaraTo-ipoxiAHWI aHammi3. Pe3sympTatH UIS KOXHOTO TPOXOAY (IKCYIOThCS |
aHATIZYIOTHCS JUI MaKCHMalIbHUX HaBaHTaXXCHb.

VYV mpomeci po3B’s3aHHA 3aJadi ONTHMIi3allii 3BUYAHO HEOOXiAHO 3HAWTH
ONTUMAaJTbHI 3HAUCHHS JISSKUX MTapaMeTpiB, [0 BU3HAYAIOTH JIaHy 3a1ady [5]

3aBaaHHs MapaMEeTPUYHOI ONTHMI3allii KOHCTPYKIIT KopIryca ajantepa OyIo
3BEJICHO  JI0 33/7a4i  JIHIMHOTO  MporpaMyBaHHS.  3a/aueio  JIHIHHOTO
TIPOTpaMyBaHHS € 33/1a4a 3HAXO/PKCHHS MiHIMYyMY JIiHIHHOT 1ITboBOT (yHKIIIT.

B sixocTi minboBoi pyHKIIT F po3rIITHEMO piBEHh MAKCHUMAJILHUX HAMpPYKEHb
B3JIOBXK YTBOPIOIOUOi pojMKa. 3ajiada onTuMizarii Oyje moidarath B MiHiMizarmii
HanpyXeHb Ha KiHIIX POJIMKIB Ta MATHUME HACTYITHHUI BUTIIS:

i,J
max, o (x) < [O']l.’j
J¢ O;— 3HAuCHHS HaNpPyXCHb B3JIOBK YTBOPIOIOYOI POJINKA;

[ —pOJTHK, 1110 3HAXOJIUTHCS B 30HI HABAHTAXKCHHS;
J - HOMep BapiaHTa OTITUMI3aIlii;

max, o,

K8 (x) - MakCHMaJlbHE €KBiBaJlEHTHE HaIIpY>XCHH:, 110 BUHHUKAc B

I-My POJIMKY HiJKOHCTPYKILIi, SIK€é BU3HAYA€ThCS 3a NPUHHATOIO TrinoTe3or abdo
TEOPI€I0 MILHOCTI IIPH j-MY BapiaHTi OnTHUMi3aLil;

[G ] - JJOILyCTHME HANpY>KCHHS JJIsl MaTepialy POJIMKIB.

[lpn po3paxyHKax HampyKeHO-Ie(hOPMOBAHOTO CTaHy OYJIO BCTAHOBJICHO
3aJICKHICTh HANPYKEHb BiA pajiycy CKpPYTJICHHSA OIOPHOI IOBEPXHI Ta KYTY
HaxXWIy HallpSIMHUX afantepa OyKCOBOTO By3IIa.
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BrkoHaHHS KOHTAKTHHMX IIOBEPXOHb LIMIIIHAPUYHOI GOPMHU Majoi KpUBU3HU
JTO3BOJISIE TIBUIIATH HAMIHHICTH pOOOTH MiANIMITHAKOBOTO BY3Jla 3a PaxyHOK
3MEHIIICHHSI 3HOCY KOHTAKTYIOUHX ITOBEPXOHB, OUIBII PIBHOMIPHOTO PO3MOALTY
HABaHTA)XCHb HA MiAIIAITHUKOBI BY3IIM 32 PaXYHOK 3MCHIICHHS 3aBaHTa)KCHOCTI
KPOMOK TMOBEPXOHb aJamnTepa, M0 KOHTAKTYIOTh 3 OYKCOBHMHM TPOPI3OM OivHOI
pamu nipy 11 KOJIMBAHHSX IOJI0 BEPTUKAJIBHIN IUIONIHMHI 1 MPH 3a0iraHHi B Bi3Ky i1
OIYHMX paM - OJIHI€T BITHOCHO 1HIIIO].
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OPTIMIZATION OF THE CASSETTE BEARING UNIT ADAPTER
CONSTRUCTION

Finite element method was taken as the main method of research. At the first stage
mathematical model included adapter, double row outer ring, tapered rollers, two inner
rings and wheel set axle.

At the second stage, the features of the influence of the adapter design on the load
distribution in the bearing assembly were investigated. The authors have developed a
complex multi-contact finite element model for analyzing the stress-strain state, strength and
durability of the tapered "cassette" for the 1520 track space. The main regularities of the
stress-strain state and the optimal design of the adapter have been found.
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