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AHoTtanigs. B crarti  posrnsHyTO  MeXaHi3MHU
VIIUIBHEHHS IPYHTY, NPOLECH, SIKI BUHUKAIOTh Y HBOMY
il 9ac KOHTAKTy 3 KOJecoM, TOOTO 3arajibHHH Ipolec
nedopmarlii Ta yIIiTbHEHHS, SKE He JIMIIEe Ha MOBEPXHi, a
W Te, OO pPO3MOBCIOMKYETHCS  BIIMO  Macuay.
Hamnpy)xeHHs1, sSiKi BUHHKAIOTh y TOBIII POAIOYOro Iapy,
PO3IOBCIOMKYIOTECS ~ BITIMO — MacWBy, UM  CaMHUM
YIPYAHIOIOYM BUIBHUHA JOCTYH BOJOTH JO KOpEHs
pocimHu. Ha chOromHimiHii AeHB iCHYe TOCHTH Oarato
pi3HOMaHITHHX Mozened nedopmarmii IpyHTY, IO
3HAHIIJIM CBO€ BHWKOPHUCTAHHSA, HAHPO3MOBCIOKEHIIII
PO3TIISIHYTI AT B CTATTi.

Kialo4oBi  ciaoBa:  HampyxkeHHS Yy
VIOUIBHEHHS IpyHTY min pywismu  MTA,
HAarpy>X€HOTo CTaHy IPYHTY.

IPYHTI,
Moze

ITocTanoBka npodjaemMn

CroronHi, mopsay 3 KJIACHIHOIO MEXaHIKOIO IPYHTIB,
3aCHOBAHOI0 Ha BU3HAYCHHI HAMPYKEHOTO CTaHy IPYHTY
IIPY JOMYIICHH] JHIHHOI 3aJeXHOCTI MIX 3YCHIUIIMH i
nedopmMarisiMi, 3aCTOCOBYEThCS 6araTo iHIIMX METOIIB.

AHAaJi3 0CTaHHIX J0CTiIKeHb

Y 1801 poui M. I. dycc 3ampomnoHyBaB TinoTesy,
OCHOBOIO $IKOT OYJIO MOHSTTS MPONOPLIHHOT 3aJeKHOCTI
nedopmarniii IpyHTy Bij HaBaHTakeHHS. A B 1885 pori
XK. Byccimeck oTpuMaB  pimieHHS ~3amadi  IIpo
PO3TOALICHAS HANPYXKCHb Y TPYHTI B Ha MiBIIPOCTOPI Bif
Iii 30cepemKeHoi Crin, 3al04aTKyBaBIINd OCHOBH Teopii
PO3TOAIICHAS HANPYXEHb Yy IPYHTI. Y APYTid MOJIOBHHI
XIX cromitrs ta 3 mpuxogom XX cr. I'. €. Ilaykep,
M. Jlesi, V. Penkin, JI. IIpanmie CTBOPWIIM NPUHLUIH
cydacHOi  Teopii rpaHM4YHOI  pIBHOBarn CHUILyYuX
cepenopm [1].

o mosiBu B mitepatypi po6it K. Tepraui HaykoBIi
PO3TILIAIN ITPYHTH K CYLIBbHI, OTHOPIAHI, 0gHO(bA3HI,
Marepialiv, 9acTo BBaXKaJH, IO IIUIbHICTh Ta BOJOTICTh Y
mporeci  neopMyBaHHS — Maibke HE  3MIHIOETHCS.
K. Terpapui y cBoix pobOoTax ONMUCYBaB, IIO OCHOBHI
SIBUILA, SIKI CIIOCTEPIraloThes Y MOBEAIHII IPYHTY HiJ yac
HaBaHTAKEHHS  3ajJeXaTh B 3MIHM  KUIBKICHOTO

CHiBBiHOIIEHHS (a3 IPYHTY y npotieci aeopMyBaHHS Ta
BiJl MEXaHIYHOI B3aEMOJII1 (a3.
MeTta pocaigxeHb

BHU3HAYCHHS
SIKy  MOJXKHA

MeTor0 HamMX  JOCHIHKEHH €
ONITUMAJbHOI MaTEMaTH4YHOI  MOJEI,
BUKOPHCTOBYBATH B pEaIbHAX YMOBaX.

Pe3yabTaTh n0ociaigxeHb

Jlo HenomikiB KJIACMYHOI MEXaHIKH TIPYHTIB CIIiI
BigHecTH, IO BOHA HE JaBajia BIANOBIAI Ha OCHOBHE
NUTaHHA BU3HAYCHHS HANpYXXEHOTO CTaHy TIPYHTIB 3a
Me)KaMU JIiHIIHOT, pykHOI cTazii nedopMyBaHHS.

3a po3paxyHkoBUMH MozaensiMu M. M. I'epceBaHoBa
JO3BOJSIOCH ~ YMOBHO ~ HaJaBaTH II€BHI  iJeajbHi
BIIACTHBOCTI TPYHTaM, SIK, IPUIYIIEHHS PO PiBHOMIpHHUH
PO3IIOJI HANPYKEHHS 32 TOPU30HTANBHIMH Tepepizamu
OCHOBH, MTOBEPXHsI IKOI HaBaHTaxeHa [2].

B Oarathox BHIamkax HEJIOCTAaTHS HaAIWHICTh
pilieHp  KJIACMYHOI ~ MEXaHiKM  IPYHTIB  CIIpusuia
3aCTOCYBaHHIO HOBOT'O MiJXOJQy 1O IPOCKTYyBaHHS —
NPUHLUI ~TPaHUYHMX CTaHiB, SKWH OyB Brepiue
3amponoHoBaHu# y 1948pori rpymnoro iHkeHepiB Ha 9o
3 B. M. KengumieBum.

VY minpyunuky «lmxeHepHa reonoris. MexaHika
IPYHTIB, OCHOBH Ta (YHIAMCHTH» IIiJ] pedaryBaHHSIM
H. JI. Bouenko wuwmraemo: «CrocoOM oOmucatd BeCh
KOMIUIEKC BJIACTHUBOCTI IPYHTIB 3a JIOIIOMOIOI0 OJHi€l
MoJIei noTpedyoTh po3poOIeHH CKJIQ/THOTO
MaTeMaTUYyHOro amapary po3paxyHKIiB, MPOBEICHHS
TPYIOMICTKHX €KCIepPTHU3 MJisl BHMBYCHHS IapamerpiB
MOJIET 1 BCE-TaKH HaBPSAA UM MOXYTb JAaTH IO3UTUBHHUN
pe3ynbTarT HahOmmxkduMu pokammy. Came TomMy Oyin
CTBOpPEHI YHCJIEHHI MOJEJI, SKi BHKOPHCTOBYIOTHCS Y
MmexaHili rpyHTiB. Cepel HUX HaHOINBII BITOMHMH €
CTaTH4HI MOJEJ, SIKI HE BPaxOBYIOTb 3MiHM B IPYHTI 3a
9acoM, Ta PEOJIOTIYHI MOJIEI, SKi, HABIIAKH, BPaXOBYIOTh
BIUIMB 4Yacy. ICHyIOTb TakoX OUIBII CKJIaJHI MOJEN, 10
BPaxOBYIOTh B3a€EMOJIII0 IPYHTY 3 PIIMHOIO B HOTO MOpax.

PosrissHeMo Mopeni IPYHTIB, SKI 3BOJATHCS 10
BIJIHOLIICHHS «HANpYXXeHHS - JedopMalis», KOHTAaKTHI
mozeni. [Toxain Bcix Moneneit MOXKHA BUKOHATH 32 TaKOIO
03HAKOIO: BXOJWTH YU Hi B IX PiBHAHHS 4yac. Mogedni, ki
MalOTh B CBOiX pIBHSHHSAX 3aJIEXHICTh BIJ 4acy,
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Ha3WBAaIOTh PEOJIOTIYHUMHU. B oCHOBHOMY iX OepyTh 3i
CTATHYHHUX MOJIEJIeH, B SIKMX 4ac He OepyTh 10 yBaru 3
IOJaBaHHSIM B’ SI3KOCTI, MOMI0HO 10 Mozeied Makcseia
un Binrama [3, 4]. IcHytoTh i GibIn cKIamHi t-Moaemi, SKi
HE BHBOJITHCS MPSIMO i3 CTaTHYHUX. J[eTanbHO B CBOIX
Tpamsix OTIHCYIOTH MoOZe Bstos C. C. [5],
3apenpkuit FO.K., Maptupocss 3. T'.[6].

VY rakifi Haymi SIK pPeoJIoris, MNpYXKHI, B’sI3Ki Ta
IUTACTHYHI  BJIACTHBOCTI TII MOJEIOITh HabOpPOM
MEXaHIYHUX €JIEMEHTIB, sIKi 3’€HYIOTh HapajeibHO 41
mocnigoBHo. Taki Mojenm YacrTillie BChOTO MOJETIOIOTh,
SK 171ea]IbHO MpY)KHE Tijo (MiIKOPIOEThCs 3akoHy ['yka);
MOJENb 13 B’SI3KMMH BIACTHBOCTSAMH Ta 1J€albHO
mracTHuHUM TisioM — Cen-Benoma [7].

Po3xo/keHHs, sSKE€ BHHUKaE MK  IifiCHUMHU
BJIACTHBOCTSAMH TIPYHTIB Ta 1X MOICNSIMH TPU3BEIH [0
BUHHUKHEHHST 0araTOelIEMEHTHUX MOJENeH 3 BEIIUKOIO
KUTBKICTIO TIPY>KHUX Ta B’SI3KAX CIEMEHTIB.

[Hmuit  3aranbHAN  TOMIT  MOB’S3aHMUA 13
BCTaHOBJICHHSIM 3aJICXKHOCTI «Hampyra-aedopmaririsy. 3
ypaxyBaHHSIM TOTo, LIO0 IPYHT € HE CYLUUIbHUM, a
JIUCKPETHUM CEPEOBUIIEM, HOTO pPealbHOI MOJEILII0
MOXe OyTH Ta, sIka ONUCYE B3aEMO/III0 OKPEMHUX YAaCTHHOK
3 ypaxyBaHHAM (PI3MYHOTO BUIY 3B’SI3KIB MK HUMH. Y

3arailpHIfl  JtiTepaTypi [ed  HampsAM ~ Ma€  Ha3By
MIKPOITIAXOTY.
AJBTEpHATHBOIO Iilf  MoOJeNi € MaKpOIiAXiJ,

3aCHOBAaHUH Ha TiMoTe3i Mpo Oe3nepePBHICTh IPYHTOBOTO
cepenoBHIIa.

KoHTrHyansHi Monemi, sKi 3BHYHI I MEXaHIKH
CYILJILHOTO CEpeOBHIA, MOXXHA MPOBECTH 338 TaKUMHU
O3HaKaMH: MOJIEIi JIiHiHHO-1e()OPMOBAHOTO CEPEIOBHIIA;
TPAaHUYHOI pIBHOBATrW; MOJETI TPYKXHO-ITIACTUIHOTO
cepeoBuINa.

Hai6inpm momvpeHuMu MOJIEISIMH B 1HXCHEpHiH
NpakTHIli MEXaHIKM TIPYHTIB € Mopeni JiHiiHO-
nedopmMoBaHOro cepenoBuIna. Y IHUX MOJETSIX, KpiM
Pa30BOTO HABAHTAXKCHHS 1 JIHIHHOI 3aJIC)KHOCTI MIiXK
Hampyramu Ta jAedopMali€ro, po3MISAAlOTh TUIBKH
3arajgpHy gaedopmanito 0e3 TOALly Ha TPYXHY U
IacTHYHY ckiaaoBi [8].

PiBHSIHHS 1IUX MOJIeJIel 3aUCYOThCS Y BUIIISII:

1 2(1+p)

& = E [ax - ,Lt(O'y - O-Z]; Vey = Trxy; (1)
1 2(1+p)

&y = E [ay - #(UZ + Ux]; Yyz = Tfyz; (2)

1 2(1+p)
&, = E [GZ - #(Ux + ay]; Yzx = E Tzxs (3)

ne E — Momynmb 3araipHOi JIiHIHHOT nedopmarmii, @ —
koedinienT [Tyaccona.

Mogeni Teopii TpaHWYHOi pIBHOBard IPYHTY
BIZINOBIIAIOTH YMOBaM, KOJIM B TPYHTOBOMY CEPEJOBHILI Y
BCIX TOYKaX BHUKOHYETHCS YMOBa rpaHMYHOI PiBHOBAary, a
B €JIEMEHTaX MAacuBy IIEPeBaXKAIOTh  IUIACTHYHI
nedopwmartii (t. C rpadika S=f(o), puc. 1).

CucteMy piBHSHb MOXKHA 3aITHCATH y BUTIIAI:

90x | Txz _ .
ox +662 =X (4)

Tox | 00x _
ox + az & (5)
(0, — 0y)? + 41%, = (0, + 0, + 2C - ctgp)?sin®y; (6)
ne C - TMTOME 34YEIUIEHHS TIPYHTY; ¢ — KyT
BHYTDIIIHBOTO TEPTS TIPYHTY; X, Y — KOMIIOHEHTH

00’ €MHMX CHIL.

OmHuM 13 HEJOJIKIB JaHHWX PIBHSAHB € T€, 110 BOHU
JAIOTh  3aJ0BUTbHI  pe3yJibTaTH JIMIIE 32 yMOBH
MOCTIMHOCTI 3HAYeHb XAPAaKTEPUCTHK MIIHOCTI Ta
pedOpMOBaHOCTI TPYHTIB YCiX €JIeMEHTIB MacHBY B Oy/Ib-
SIKUH MOMEHT HaBaHTaKeHHS [5].

Mogeni  Ipy)XHO-TIIIACTHYHOTO ~ CEPElOBHIA  Ta
Teopii IulacTMYHOi Tewii — 1e Hablp piBHSHB, SKi
BU3HAYAIOTh TPAHULII NPY>KHOT OBEIIHKHM CEPEAOBHIIA Ta
3B’S130K Ta 3B’A30K JAeopMaliii Ta Hampyr 3a Mexero
npyxHoi o6rnacti. basoo mns HUX € nudepeHUianbHi
CHIBBIJHOIICHHS MDXK HampyramMu Ta aedopMaiisiMu u
MOKYTh YPaXxOBYBaTH 3aKOHOMIPHOCTI 3MiHH MEXaHIUHUX
BJIACTUBOCTEH IPYHTY SIK y MpOIeCi EKCIIEPUMEHTY, TaK i
B HaTYpPHUX YMOBaXx.

Komnonentn gedopmariiit Ta Hanmpyr y IAX MOAEIIX
TTOIUTSIFOTE Ha MIPY)KHI ¥ IDTACTUYHI CKIIAIOB1 JIIHIHHUX Ta
KYTOBHUX JeopMariii.

on

I=
fus]

¥ m

0

Puc. 1. Tunosuii Burisa rpagikiB 3aeHOCTI MiX
Harpyramu () Ta nedopmauisMu (€) Monesiei IPYyHTIB:
1 — niniiiHO 1eOPMOBAHOTO CEpPeIOBHINA; 2 — JKOPCTKO-
IUIACTHYHOIO TiNla; 3 — MPYXKHO-IUIACTUYHOIO Tina
(miarpama [TpasgTis).

Jlimis 3 Ha puc. 1 TOKa3ye BIACTUBOCTI JIOCHTH
MOLIMPEHOI MOJENI 17eaJbHOTO MPY>KHO-TUITACTHYHOTO
Tima. ¥ miif Mozeni MeXi mpOHOpUiiHHOCTI, TEKYIOCTi Ta
MIIIHOCTI 30iraroTecs B TOUIl 4.

CydacHi  3ajgadi  MEXaHIKM  IPYHTIB  IIyXe
pi3HOMaHITHI, ajeé HE MO03BOJIAIOTH B TIOBHOMY 00cs3i
BiJIMOBICTH HA OUTBIIICTh MPAKTUIHUX MTUTAHb.

Y poborax M. JI. 3omeHKa OETadbHO PO3TISTHYTO
npouec AedopmManii IpyHTIB BiJ Aii Ha HHOTO MICIIEBOTO
3pocraroyoro HaBaHTaxkeHHs [5]. Ilim wac B3aemopmii Ha
MOBEPXHIO TIPYHTY OKOPCTKOTO INTaMIy (YHAAMEHTY
BUHUKA€ CKIaJHUHM HANpyXKEHUH CTaH, AKUH CYTTEBO
BIJIPI3HAETHCS BiJi KOMIIPECIIIHOTO CTUCHEHHS, 00 IPYHT
KpiM HOpPM&JIBHHMX BiAYyBa€ i JOTHYHI HAIPY>KEHHS, SIKi
IIPU JIOCATHEHHI TEBHOI BEJIMYMHH MOXYTh BUKIUKATH
HE3BOPOTHI 3pYIICHHS.

3anexHICTh MK HANpYyXEeHHAM O 1 BiZHOCHOIO
nedopmami€ero IpyHTy € Ma€ JOCHTH CKIIAIHUI XapakTep
[5]. Ha rpadiky (puc. 2) BunineHo Tpu 30HH. [lepma 30Ha
— nusaka OB. TyT BHHUKAOTh TEPEBaXKHO NPYXKHI
nedopmanii. Y mexax Iii€i JUISHKM 3HaXOAMThCS Tak
3BaHa CTPYKTYPHA MILHICTb IPYHTYO; — HalpPyXEHH, 10
KO Ma€ MicIe JIiHiHA 3aJIeKHICTh MiX 0 1 € (BiApi3oK
OA).

SIKmo  Hanpy>KeHHS TEPEeBUIIYE BEIWYMHY O,
BiZIOYBa€TbCS  YHIUIBHEHHS  IPYHTY 32  PaxyHOK
3MeHIIeHHs1 Horo mopucrocti. Ilpm mnopanbmomy
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30imbIIeHHI  HampyxeHHS  (miistHka  BC)  IpyHT
VIIiTIBHIOETECS IHTEHCHBHINIE, XOYa BIUIMB JOTHIHHUX
HalpyXeHb IIOKHM IIe¢ HEe3HAYHHWH, TOMY YacTKH IPYHTY
MIEPEMIIIAlOTECS, B OCHOBHOMY, BHU3 1 HE 3MIIIYIOTHCS B
CTOPOHH. BIIMB THCKY NOIIMPIOETHCS Ha  BEIUKY
rnbnHy. [MnOWHa TPOHWKHEHHS THUCKY 3aJIeKUTh Bif
IIIJIBHOCTI TPYHTY: YUM BHIIE INUIBHICTB, THM TJIMOLIE
MPOHKUKAE THCK. AJie ¥ Ha il AUISHIN 3aJeKHICTh MK
Hampy)XeHHAM 1 ocaakor IpyHTY (nedopmauiero)
3BUYaiHO NpuiiMaeThes JiHiHOM. Ll dasza BBaxkaeTbes
0e3revHOI0 HaBiTh ITPU po3paxyHKax (yHIaMEHTIB.

aJ

&

Puc. 2. 3amexHICTP MDK HampyXeHHIM 1
nedopMari€ero IpyHTYy.
g

0

Puc. 3. [liarpama ineaapbHOTO MPYKHO-TDIACTUIHOTO
MaTepiany.

Tlomanpine 30UIBINEHHS HaBaHTAXXEHHS BHKIMKAE
wiactuuHi  gedopmanii.  [lpu  HampyxeHHsX,  sKi
BianoBigaroTh aiutsHili CD, BinOyBaeThcs pi3ke OCimaHHS
IPYHTY, BHIABJIIOBAHHS HOro B CTOPOHH 1 Haropy.
[TounnHaeThCs Mpoliec pyHHyBaHHA. Y I[bOMY BUNAAKY Mij
JIE0 3POCTAOYMX JOTHYHUX HAIMPYKECHb PO3BUBAIOTHCS
3CYyBU IPYHTy 110 TaK 3BAHMM JIHisIM KOB3aHHS. [pyHT
3HAaXOJHWTHCS B IUIACTUYHOMY cTaHi abo B CTaHi
moB3y4ocTi. aKTUIHO BiH MOBOIUTHCA, SIK JTyXKeE B's3Ka
piauHa. Y OymiBHHAITBI 1 (pa3a BUKJIHMKAae KaTacTpodu.
Slkmo momiOHI SBWINA PO3BHUBAIOTHCS IiJ] KOJECaMU
MAaIllliH, IO TMPANKTh HA IMOJSIX, BOHH OYKCYIOTb,
OCIIaf0Th, 1 TOAI BUHUKAE MOTpeda B JOJATKOBINA TEXHIIi
Yy BHTJISAI TATaviB, 00 3BUIBHUTH TIONE BiX pYHHIBHOT
aTaku.

HocBin mokasye, mo B Mexax giursHok OB i1 BC
IPYHT MOBOJUTHCS, K CYHITbHUNA MaTepian. HanpykeHns
3MEHIIYIOThCS (PO3CIIOIOTBCS) B Mipy BiImaleHHS Bix
MICIII HAaBaHTAXXCHHS K yrimO, Tak 1 B CTOpoHU. B
3B’S13KYy 3 THM, II[0 YaCTUHKH IPYHTY JIy>KE MaJji, peaibHi

CHJIM, SIKI IIOTh MK HUMH, MOXKHA 3aMiHUTH YMOBHHMH
cujiamu, po3mnojaiteHMMH 3a o0'emom. Ili BHyTpimHi
3yCHJUIS, SK BiJJOMO, Ha3MBAIOTHCS HAIPY>KEHHSIMH.
3aKOHOMIpHICTh X PO3IMOIUTY 3aJI€KHUTh BiJl BEIUYUHHU 1
XapakTepy 30BHIIIHBOIO HaBaHTaxeHHs. OTxke, s
OLIIHKM HAaNpyXeHO-Ie(OPMOBAHOTO CTaHy IPYHTYy B
HAIIOMY BUIAJKy MOXXHAa BHKOPHCTOBYBATH IOJIOXKEHHS
MEXaHIKH CYLIJIBHOTO CepeOBHILIA.

BucHoBok

1. 3 ommay Ha TOBEAIHKY IPYHTY Mij
HAaBaHTAXKCHHSIM, sIKa XapaKTepU3yeTbcsi rpadikoM Ha
puc. 3, poOMMO BHCHOBOK, LI0 B JaHOMY BUINAJIKY
3aCTOCOBaHA Teopis JiHIHHO Je(OpMOBaHOTO
CEepeIOBHINA, 3TIAHO 3 SAKOI Aedopmallii 3MIHIOIOTHCS
OpSAMO TPONOPLIHHO HANPY)KEHHSIM, TOOTO IPYHT, SK
JIOCUTh TNIPY)KHHH Marepiall, MiAKOpSEThCS 3akoHy ['yka.
TomMy B pmaHOMYy BHIQJIKy MOKHAa BHKOPHUCTOBYBAaTH
MaTeMaTUYHUH arapaT Teopii Npy>KHOCTI.

2. Bimomo, mo po3paxyHKH, Ha OCHOBI Teopii
MIPY’KHOCTI BHKOHYIOTBCS B IHTEpBali HaIpyKeHb, MpPU
AKAX CEPEJOBUIIE BBAKAETHCS CYIUIBHUM, OJHOPIIHUM,
130TPOITHUM 1 He JedopMyeThes B daci. BigHOCHO TpyHTY
Ll CIpPaBeIMBO JIMIIE 3 IEBHUM HAOIIDKEHHAM. Y
3B'SI3KY 3 MM Oynu 3po0ieHi cripoOu CTBOPEHHS OLIBII
TOYHHUX MEXaHIYHUX MoJeneH IpyHTy. Takumu MoaemsiMu
€, HalpWKJaJa, PEOJIOTi4Hi, SKi BPaXxOBYIOTh THMYAacCOBi
SBUILA.

Cnucok qaiteparypu

1. 3oyemxo M. JI, Koeanenxo B.I. TmxenepHa
reoyoris. MexaHika TIPYHTIB, OCHOBH Ta (yHIaMEHTH.
ITonraa. ITHTY. 2003. 554 c.

2. I'epcesanos H. M. OCHOBBI TMHAMHKH TPYHTOBOM
Maccel. Mocksa. Jlermnrpan. [occrpoitm3mar. 1933.
197 c.

3. Mitsoulis E. Flows of viscoplastic materials:
models and computations. Rheology Reviews. 2007. Ne 1.
P. 135-178.

4. Peter Moczo, Jozef Kristek, Peter Franek. Lecture
Notes on Rheological Models. Bratislava. DAPEM FMPI
CU. 2006. 40 p.

5. 3oyenxo M. JI, Koganenxo B.I. ImxeHepHa
reoyioris. MexaHika TPYHTiB, OCHOBH 1 (yHIaMCHTH.
Kuis. Buma mxona. 1992. 408 c.

6. 3Bapeyxuu FO. K. Jlekuun 10 COBPEMEHHOM
MexaHuke TpyHTOB. PocroB Ha [ony. M3matenscTBO
Pocrosckoro yauBepcutera. 1989. 608 c.

7. Bsanog C. C. Peonorudyeckre OCHOBBI MEXaHHKH
rpyHToB. MockBa. Beicias nikona. 1978. 448 c.

8. ITbsanxos C. A., A3uz06 3. K. MexaHuka rpyHTOB.
Vabsnosck. Yal'TY. 2008. 103 c.

References

1. Sienko, N. L., Kovalenko, V. I. (2003). Engineering
Geology. Soil mechanics, bases and foundations. Poltava.
PNTU. 554.



62 M. . Hosxuk, O. O. Conapros

2. Gersevanov, N. M. (1933). Fundamentals of soil
dynamics mass. Moscow. Leningrad. Gosstroiizdat. 197.

3. Mitsoulis E. (2007). Flows of viscoplastic
materials: models and computations. Rheology Reviews.
No 1. 135-178.

4. Peter Moczo, Jozef Kristek, Peter Franek. (2006).
Lecture Notes on Rheological Models. Bratislava. Dapem
FMPI CU. 40.

5. Sienko, N. L., Kovalenko, V. I. (1992). Engineering
Geology. Soil mechanics, bases and foundations. Kiev.
High school. 408.

6. Zaretsky, J. K. (1989). Lectures on modern soil
mechanics. Rostov-on-Don. Publishing house of Rostov
University. 608.

7. Vyalov, S. S. (1978). Rheological fundamentals of
soil mechanics. Moscow. High school. 448.

8. Pyankov, S. A., Azizov, F. K. (2008). Soil
Mechanics. Ulyanovsk. UISTU. 103.

TEOPETHUYECKHUME ITIOJXOJbI K
NCCIEJOBAHMIO HAIIPSDXKEHHOT O
COCTOSHUA TPYHTA
M. A. Jlosocux, A. A. Corapvos

AHHoTaumsa. B cratbe paccMOTpeHbl MEXaHU3MBI
YILJIOTHEHUS MTOYBBI, IIPOIECCHI, BOSHUKAIOIINE B HEM TIPU
KOHTakKT€ C KOJIeCOM, TO €CTh OOIMiA Mpolecc
nedopManyi U YINIOTHEHHS, He TOJIBKO Ha ITOBEPXHOCTH,
HO M TO, YTO pAacIpOCTpaHseTCs BrIyOb MaccHBa.
HampspkeHus, BO3HUKAWIIME B TOJIIE IJIOJOPOJHOTO
CJ0s, PAacCIpPOCTPAHSIOTCS BrIyOb MAacCHBa, TEM CaMbBIM
3aTPYAHSS CBOOOHBIN JOCTYH BJIard K KOPHIO PacTCHUS.
Ha cerognsimHui eHb CYyLIECTBYET AOCTATOYHO MHOTO
pa3IuYHBIX Mojened aedopMalyu TPyHTA, HAILIH CBOE
MIPUMEHEHHE, PACIIPOCTPAHEHHBIE PACCMOTPEHBI Jaliee B
CTaThbe.

KiroueBble  ciioBa: HanpsoKeHUE B TPYHTE,
YIUIOTHEHHUS. MOYBbI noxa aBwxkutemsimu MTA, monenu
HaIpPsHKEHHOTO COCTOSIHUSI TPYHTA.

THEORETICAL APPROACHES TO STUDY
OF STRESS STATE OF SOIL
Dovzhyk M. Ya., Solaryov O. O.

Abstract. The article discusses the mechanisms of
soil compaction, the processes that occur in it when in
contact with the wheel, that is, the general process of
deformation and compaction, not only on the surface, but
also that which extends into the bulk of the array. The
stresses arising in the thickness of the fertile layer spread
into the bulk of the massif, thereby hampering the free
access of moisture to the root of the plant. To date, there
are many different models of soil deformation, have
found their application, common are discussed further in
the article.

Key words: tension in the soil, soil compaction with
MTA movers, models of the elastic state of the soil.
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