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BIIJINB ®A30BUX KOMITIOHEHTIB HA TE®OPMYBAHHA
JIECOBUX I'PYHTIB B OCHOBI LITAMIIIB

Tyraenko 0. ®@., Mapuenko M. B., Jlorinora JI. O., A6ymamze JI. I.

Ocaodka € HacniokoM 3MIHU a3068UX KOMHOHEHMIE NI0 6NIUBOM 308HIUHLO20 HABAHMANCECHHS.

Y cmammi suxonano oyinky mici yacmuHi 0CiOanHs, AKA 0OYMOBIEHA YWITbHEHHAM CIAMUYHUM
HABAHMANCEHHAM. 3a pe3yrbmamamu O00CHiOdNHCeHb Oedopmayitl 8 OCHO8AX OOCHIOHUX WMAMNIG, U0
CKIa0eHi 1ecoguMu IPYHmMamu, NOKa3aHo nepepo3nooil pazoeux KOMNOHEHmMI8 NPu ixX YujinbHeHH.

Knrouoei cnosa: wmamn,; nasanmaoicennsi; ocady, 30Ha degpopmayii; hazoei KOMnOHeHMU

BJIMAHUE ®A30BbIX KOMIIOHEHTOB HA JE®@OPMHUPOBAHUE
JIECCOBBIX I'PYHTOB B OCHOBAHMUSAX IITAMIIOB

Tyraenko 0. @., Mapuenko M. B., Jlorunosa JI. A., Abynamze JI. T

Ocaoka sgnaemcs creocmeuem uMeHenus @Hazoevix KOMNOHEHMO8 MO0 GIUsHUEeM BHeuiHell
Hazpy3Ku.

B cmamve @vinonmena oyenxa moil yacmu 0caoku, Komopas 00YClo8leHA  YNIOMHEeHUeM
cmamuueckoli Hazpyskou. Ilo pesynvmamam ucciedosanuil Oepopmayuili 6 OCHOBAHUSX ONBIMHBIX
WMAMNO8, CILONCEHHBIX eCCOBbIMU SPYHMAMU, NOKA3AHO nepepacnpedeiienue hazo8blx KOMHOHEHMOs
npU UxX YNioMmHeHUU.

Knrwouesvie cnosa:wmamn, Hazpysxa, ocaoka; 30Ha oeghopmayuu, azosvie KOMNOHEHMbL

INFLUENCE OF PHASE COMPONENTS ON DEFORMATION
LOESS SOILS IN THE BASE OF THE STAMP

Tugaenko Y., Marchenko M., Loginova L., Abuladze L.

Soil settlement is the result of changes in the components of the phase under the influence of the
external load.

The paper estimated that part of the draft, which is due to seal static load. According to the
research of deformations experienced in the grounds of stamps, folded loess soils show a redistribution of
phase components during compaction.

Keywords: stamp, load; sediment; zone of deformation, phase components

Beryn

3aymnTkoBa YacTHHA OCimaHHsA (QyHIaMEHTY (IITamIly), 0 BUHUKAE ITiJI BIULTMBOM 30BHIITHBOTO
HABaHTKEHHS € HACIIIJIKOM JBOX IMPOIECIB: YIIUILHEHHS 1 MOMEePeUHOro po3mupeHHs. O0uaBa npouecu
MPOXOJSATH OAHOYACHO B MEXKaX CTUCHYTOTO 00 €My, SIKU 0OMEKEHO IJIOMICIO MiA0MmBY (HyHIAMEHTY Ta
BEPTUKAIBLHOIO TOBEPXHEI0 MO HOro mMmepuMeTpy A0 TIUOWHH HIDKHBOI MEXI 30HH 3aJIMIIKOBHX
nedopmaniit. HacmigxoM yiiinbHEHHS € 3MEHILICHHST 00 €My TI0p, a MOTEPEYHOT0 PO3MIMPEHHS — 3MiHa
(hopMU CTHCHYTOTO 00’ €MYy.

IMopu 3amoBHEHI BOAOK 1 Tra3oM. Boja 3HaXOAWTBCA B JBOX CTaHAX: MOJEKYJSIPHOI 1
TpaBiTaIlifHOT BOJIOTOEMHOCTI. MOJIEKYIISIpHA BOJIOTOEMHICTE 30€pIraeThCs B TOpax MPH IYKE BEITHKUX
THCKaX i B MpoIeci YIIiIbHEHHS He BUTUCKYEThCA 3 MOp. [ MaKCHUMalnbHe 3HAUEHHS B JIECOBUX IPYHTaxX
nmocsarael6%  BaroBoi BoJOTrOCTi. Y TpoIleci YIIiIbHEHHS BiAOYyBa€TbCS BUTICHEHHS TpaBiTalliitHOi
JacTUHU BOmW. [leska 1i KIIBKICTh 3aJWIIA€THCS 3aTHCHEHOIO TPH JOCATHEHHI KaliISIPHO—CTHKOBOTO
crany [1, 2, 3].

Cran ra3y B mpoleci VIIIIbHCHHS 3MIHIOETbCA. Y TIOYATKOBIM CTajil TpU HAABHOCTI
ra30MpPOHUKHOCTI BinOyBaeThcs edy3is razy. Ilicnms mOCSATHEHHS Ta30HENPOHUKHOCTI 3aTUCHEHHWU Ta3
CTHUCKAEThCA. Y TIPOIECi CTHCHEHHS BigOyBaeThes Woro mudysis. YacThHa pO3YMHEHOTO y BOMI Tazy
BUTHCKYETBHCS 32 MEXi IOp B 00°eMi 30HU Iedopmariii.

Ilocmanosxka npobaemu y 3azarpbHomy euensioi i i npaxmuune 3nHauenHs. ICHyroua Teopis
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yitineHeHHs IpyHTiB (K. Tepuaru, 1942...1961 p.p.) oOMexeHa psiioM MPUIMYLICHS, SIKi HE BIANIOBIAal0Th
pe3yJbTaTaM CeKCIePUMEHTATIBHUX JOCHI/PKEHh MPOIECIB  YIIIJIbHEHHS, TOMY BOHA MPAKTHYHO HE
3aCTOCOBYETHCSL.

CraTTs TpUCBAYCHA TMOIIYKaM HOBHUX METOJIB OI[IHKU jAedopmaiiii B OCHOBax JOCIHIIHUX
LITAMIIIB, CKJIaJCHUX JICCOBUMHU IPYHTAMH 3 BUKOPUCTAHHSIM JOCITIKeHb BUKOHaHUX A.B. JlebeneBum,
H.M. I'epceBanoBuMm, A.B. IlpuxioncekuM Ta iH. Ha iX OCHOBI pO3MNISSHYTI MPONECH YUIIIPHEHHS 3
ypaxyBaHHSM (I3UYHUX XapaKTEPUCTHK BIACTUBOCTEH KOMIIOHEHTIB TpYyHTIB. OnepikaHi pe3ylbTaTh
JIO3BOJIMJIM TiABUIIATH BipOT1IHICTD XapaKTEPUCTHK YIIiTbHEHHS.

Ananiz ocmauuix 0ocnioxcenv I nyonikayiu. Y BeNUKIA KUTBKOCTI OMyONIKOBaHHX POOIT
VIIUTBHEHHSI TPYHTIB PO3TIIIAETHCS 3 TOYKH 30pY IMIBHINEHHS MIIIFHOCTI iX cKelleTy, 6e3 ypaxyBaHHS
¢isnunux sBunl. Hemae BiamoBini Ha Oararo 3anutanb. Hanpukiax, 4oMy B yMOBax OJIHI€l JUISHKHA 3
MIBHUIICHHSIM BOJIOTOCTI 3HIDKY€EThCS MaKCHMAallbHE 3HAUCHHS IIIJIBHOCTI a00 cepelHeE B Mekax 30HH
yIIuTbHeHHS. TaKoX, Ha MPOIIECH YITUTBHEHHS BIUTUBA€E 0arato ¢akTopiB CKIaAy Ta CTaHy I'PYHTIB, sKi HE
PO3MIIAAIOTECS. B OMyONiKOBaHUX Marepiajiax. B cTaTTi po3risHyTi BIacTHBOCTI i B3aeMofisi (a3oBHX
KOMITOHEHTIB, fIKi BIUIMBAIOTh HA MPOLIECH 1 pe3yJbTaTH YIIIJIbHEHHS.

Hayxosa nosuszna monsArae y BUKOPUCTaHHI (i3UYHUX BIACTUBOCTEH (ha30BUX KOMITOHEHTIB JIJIsI
OIIIHKH YIIUILHEHHS JICCOBUX IPYHTIB.

Mema pobomu nonsrae B JOCATHEHH1 HACTYTHHUX LIJICH:

—  BU3HAYCHHS (Pa30BMX KOMITOHEHTIB 1 X BIACTHBOCTEH;

— BUKOPHUCTaHHS pe3yNbTaTiB HATYPHUX JOCHI/DKEHb JJIsl BU3HAYCHHS BIUIMBY (Pa30BUX

KOMITOHEHTIB Ha TPOLIECH YIIIIbHEHHS
— OIIIHUTH MOXIIMBE 3HAYCHHS MAKCHMAJIBHOTO VINIIBHEHHS 3a pe3yJbTaTaMd 3MiH
CHiBBiAHOWIEHb MK ()a30BUMHU KOMIIOHEHTAMH I1iJ] BIUIMBOM 30BHIIIHHOI'O HABAHTAXKCHHS.

Memoouxa eunpodysans.3MiHN (Pa30BUX KOMIIOHEHTIB IPYHTY BOCHOBiI ()yHJaMEHTIB BU3HAUCHI
3a pe3yJbTaTaMH NPOBEACHHX IOCHIIKeHb. EKcriepuMeHTanbHI poOOTH TpoBesieHi B I3Mainbchbkomy
pationi Omeckkoi obnacTi B qonuHi p. JyHail. ¥ ManoMy KOTJIOBaHI BUKOHAHO KOHTPOJBHE YITUTBHCHHS
IPYHTY BaKKOIOTPaMOiBKOIO, Macor 2,2 T MO TPhOX CYMDKHHX «CHiax» 3 po3MipaMH YIIUIbHEHOT
noBepxHi 1,2x3,6 M. BunpoOyBaHHs rpyHTiB MpOBeeHi JOCTiAHAMY mTammamu miomteio 0,1 m*: 1Ba —
Ha TPYHTaX 3 HEMOPYIICHOI0 CTPYKTYpPOIO 1 JBa — B MeXax YIIiabHeHOI 30HU. CxeMa BHIPOOYBaHb,
rpadiky OIILHOCTI CKeJeTa 1 BOJIOToCTi HaBeieH1 Ha puc. 1.
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Pucynok 1 — CxeMa yCTaHOBKH JOCTITHHUX IITAMIIIB 1 XapaKTEpPUCTUKU 3MiHH CTaHy I'PYHTIiB OCHOBH:
a) Ha MIPUPOIHINA OCHOBI; 0) B MEXax 30HH YILITbHEHHS; V om - 00’ €M 30HH YIIUIEHEHHS

[Momaposi nedopmariii BU3HAYEHI MO MepeMillleHHsIM (ikcaTopiB nedopmalii, 3aKiIajecHuX y
BEePTHKAIBHIHA OCHOBIH IUIOMUHYN MOCTIIHUX INTAMMIB [6]. 3aBaHTa)XEHHsI IITAMITiB BUKOHAHO HA TOBHY
Bemm4uHY 110 THCKY 240 klla Ha mTaMIiax, BCTAHOBJICHUX Ha IPYyHTaX 3 HETIOPYIICHOIO CTPYKTYpPoro 1 260
k[la— B Mexax ymiinbHeHoro rpyHty. [licns crabinizamii ocilaHHs IPOBEIEHO 3aMOYyBaHH OCHOB. Bona
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JUI 3aMOYYBaHHSA TOAaBajacs 3 KOJOZAs3s, OONagHaHOTO B MeEXax MOCHITHOrO KoTioBany. Ilicms
3aKiHYEeHHS BUIIPOOYBaHb B3JIOBX IUIONIMHH YCTAHOBKU (DiKCAaTOpiB MpoijeHi mypdu, 3 SKAX BUMIpsHI
nepeMireHHs GikcaTopis i BimiOpaHO 3pa3Ku M1 BU3HAYEHHS BOJIOTOCTI i MUIHPHOCTI CKeJIeTa IPYHTY.

Memoouxa oyinku xapaxmepucmuk IpYHmMie i napamempis (a3068ux KOMHOHEHMIE 00 i Nicis
ywinonenns. Ilin BIUIMBOM 30BHIIIHBOTO HABaHTaXEHHS BiNOYBA€ThCS YIUIIBHEHHS IPYHTY 1 HOro
rmoTiepeyHe po3mupeHas. HacmigkoM yIIUTbHEHHS € MiABWINCHHS IIIIFHOCTI CKEIIeTy B PE3YNbTaTi
3HWKEHHS MopUcTocTi. CKOPOYEHHS! 00CATY TOp CYIPOBOKYETHCSI BUTHCHEHHSIM BOJIH 1 Ta3y, a TaKOXK
CTHCHEHHSIM HOT0 3aI1eMJIeHOT YaCTHHH.

CraH IpYHTIB OIIIHIOETHCS 3a pe3yJbTaTaMy BUMIpIOBaHb MOMAPOBUX Aedopmariiid i BU3BHAYCHHS
IITBHOCTI CKEJeTa i BOJOTOCTI 0 i Ticis BUNPOOyBaHHA. IX 3HAYeHHS BH3HAYAIOTH 3MiHM MapaMeTpiB
(ha30BUX KOMIIOHEHTIB IPYHTY.

Ulinonicmo crenemy i 6onozicms. YacTHHA OCiaHHS TIOBEPXHI Mij 3aBaHTAXXEHOIO IUIOIICIO €
HACJIIAKOM VIIUITGHEHHS TpYyHTy. I OIIHKM CTaHy YIIIILHEHOTO TIPYHTY BH3HAYAIOTHCS 3HAYCHHS
HIJTBHOCTI HOTO cKesera i BOJIOTOCTI B NMPHPOAHOMY cTaHi i micis yurineHeHHs. IIinpHICTE ckenery
MPUPOAHOTO TPYHTY BU3HAYAETHCS 32 MEKAMHU 30HM YIIIJIBHEHHSI, a YIIIIBHEHOTO— IO OCi YIIiTbHEHOT
wiomr, 3 iHTepBanoM mo rmbuai 0,2...0,25 Bing ii momepedHoro po3Mipy. 3a cepemHe MPUIAMAETHCS
cepeHboapu(PMETHYHE 3HAUCHHS 3 OTPUMAaHUX BU3HAUCHD B MEKaX TTIMOMHH 30HU YUIITEHEHHSI.

[HIIMM METOAOM, PE3yJIbTaTh SIKOTO Y3TODKYIOTBCS 3 TOINEpEeNHIM, € BU3HAYEHHS CEPeIHBOTO
3HaueHHS MIUIPHOCTI TPHUPOJHOTO TIPYHTY, a /s YIIUJIBHEHOTO MPHUMAEThCS SAK IOIyCyMMa
MaKCUMaJIPHOTO 3HA4YEHHsS Ha TIO3HAYIN ITIOMBH MmMTammna abo TpaMOiBKM 1 CEepeaHHOTO 3HAYCHHS
MPUPOIHOTO TPYHTY. JIOCTOBIPHICTD ILOTO METOJY MiATBEPKYETHCS MMOPIBHIHHAM BU3HAUYCHD B OCHOBAX
JOCTITHUX (YHAAMEHTIB 1 YUIITBPHEHUX BaXKUMHU TpamOiBkaMu. Po30ixkHicTh He nepeBuinye 8% [4, 6]. Y
BUKOHAHWX JOCIIDKEHHIX CepelHE 3HaYeHHS IIIJTFHOCTI CKeJIeTy B MeKaX 30HH YIIUIbHEHHS BU3HAYEHO
3 {HIIIUM METOJOM.

Memoouxa oyinku 3miHU napamempié  Gazoeux KOMNOHEHMI6 IPYHMY Ni0  6HAUBOM
Hasaumaxcenns. llapametpu ($a30BUX KOMIIOHEHTIB TIPYHTY TpaHC(OPMYIOTBCS Il BIUIMBOM
30BHIIIHBOTO HaBaHTaXKeHHS. I iX OIIHKM HEOOXiTHO BUMIpPATH TOIIAPOBI MEPEMIIICHHS B OCHOBI i
BU3HAYUTH XaPaKTEPUCTUKH IPYHTY 10 1 TicIsl HOTO YIIiIEHEHHS.

VY mporieci yiisHeHHs BiIOyBa€eThCs 3HIKEHHSI IPYHTY 3 TTO3HAYKH z,J0 TTO3HAUKHz;. Bemuanny
MOHWKEHHS —A z; = z; - z, MOJKHA BU3HAYUTH T10 emiopi nedopmariiii, moeaHanoi 3 rpad)ikoM 3HIKCHHS
MOYATKOBUX BIJIMITOK B MeXaX INIMOMHM 30HU YIIUIbHEHHS. [IpuHImn noOya0Bu rpadikiB HaBEeACHUN Ha
puc. 2.

z

Pucynok 2 — Cxema nociiiioBHOCTI 00y 10BH rpadikiB KiHIIEBUX JAe(opMalliii: a) mepepis 0OCHOBU
nociigHoro GpyHnamenty: 1; 2 - monokeHHs: GyHAAMEHTY 1 IPYHTOBHX MapOK A0 3aBaHTaKEHHS 1
MICJIS 3aKiHYEeHHS BUIPOOYBaHHS; S5, As— oCiaHHs (QYHIAMEHTY i IPYHTOBHX MapoK;

0) eImropa MOMIAaPOBHX MTEPEMIIIICHB; B) cyMillieHi rpadiku gedopmartiii; T) BU3HAUCHHS Z,—
MOYaTKOBOTO TIOJIOKEHHSI TO3HAYKH Z; B MEKaX 30HHU Jedopmartii

B ocpoBOMy mepepii OCHOBM HIKYE TIIJOMIBH INTaMmra JO II0YaTKy BHUIPOOYBaHb
BCTaHOBITIOIOTECSI IPYHTOBI Mapku, (ikcatopu nedopmariii abo oOuaBa BHIU BUMIPIOBAJIbHUX CHCTEM
(puc.2, a). Hampukinui mociimy mo ix mepeMimeHHSM OyayeTbes rpadik MOIAapoBHX IEpeMillleHb -
eImopa ociianHs To rMOuHI ocHOBH (puc. 2, 0). Emopa momapoBux nedopmarttiii, Ha gKiii mepemilieHHs
BIJIKJIaIAl0THCS BiJl TOYATKOBOI'O MOJIOKEHHS MapOK, MOEAHYEThCS 3 rpadikoM KIHIICBUX JAe(opMalliid, Ha
SAKOMY 3'€IHYIOTHCS] TOUKHM KiHIIEBUX TepeMillleHb (BHU3, IO BEPTHKAI, pHC. 2, B).

I'padiku momapoBux mepeMimeHb, MOOYIOBaHI B JBOX HampsMKaxX (TOPH3OHTAIBHOMY 1
BEPTHKAIBHOMY) [IO3BOJISIIOTH BH3HAYWTH MOYATKOBE TIIOJOXKEHHSA z, OyAb-sIKOI TOYKH z; MO OCI
VIIUTBHEHOT OCHOBH. 3a pe3yjbTaTaMd MOJbOBUX JOCHITIB, rpadiku nedopmamiii MaloTh BUTJILI,
Onmu3pkuii 10 mpsMomiHiiHOTO. CepenHi BiAXWIICHHS, BUKJIMKaHI HEOJHOPIJHICTIO IPYHTOBOI TOBLII B
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BUKOHAaHUX JOCIiAax He mepeBHLIYIOTh 5 ... 10%. Tomy ix MokHa OyayBaTH NpAMOJIHIMHUME 38 JaHUMHU

OCiIaHHA 1 IMTHOWHH YIITBHEHOTO Iapy.
Ha puc. 3 maBemeno mpukian mooymoBu rpadikiB medopmariiii mo BUMIPSHAM TEPEMIIICHHSIM
¢ikcaropiB nedopmariiii i 3a cnpsamienumu rpadikamu. CepenHs MoxuOKa BH3HAYCHb B I[LOMY JOCBifi
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Pucynok 3 — Emopu gedopmaniii y gocmiai Ne3: a) Bumipsiai 3HaueHHsI ikcaTopiB aedopmariiii;
0, B) rpadiku momapoBux nepeMimieHs 3a GakTHIHUMH BUMIpaMH y3/I0BXK OCI IITamIia
1 32 CIIPOIIICHOIO CXEMOIO

Busnauenns ¢hazosux komnonenmie. Ha puc.4 HaBeleHa NPHHIMIOBA CXEMa PO3HOALLY
OCHOBHHUX ()a30BHX KOMIIOHEHTIB B OJUHHULI 00'eMy IPYHTY, a B Ta0n. 1 — IX HallMEHyBaHHS Ta METOUKA

BU3HAYCHHSL.
Trepaa daza 1ie o0OcsAr MiHepalbHUX 4YacTOK. Pimka - 4acTkOBO 200 TMOBHICTIO 3allOBHIOE MOPH

rpyHTy. ['a3omoniOHa ¢aza Moxe OyTH BUTBHOIO, CIIOIYYEHOI 3 aTMOC(EpHUM TOBITPSAM 1 3aTHCHEHOIO,
130JTLOBAHOIO BiJl aTMOC(hEpH.
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Pucynok 4 — Cxema ocHOBHUX (Da30BHX KOMIIOHEHTIB B OJJUHUII 00'€MY IPYHTY,
sIKi 00YHCIIeH] Y CIiBBiTHOLIEHH] 3 Tab. 1

Ilix BITMBOM CTAaTHYHOTO HABAHTAKCHHS BiOYBA€THCS CKOPOUYCHHS 00’€My TIOp, 3allOBHEHUX
BOJIOKO 1 ra3oM. Bozia B mopax 3HaxOJUTHCS B IBOX CTaHaX - MOJICKYJISIPHO-3B'SI3HOMY 1 TpaBiTaliiiHOMY.
CkopoueHHs 00’ €My TOp CYIPOBOKYETHCS BUTHCHEHHSM T'PpaBiTalliiHOT YaCTUHU BOJAH 13 301IbIIIEHHSIM
KUTBKOCTI MOJICKYJISIPHO-3B'SI3HO1 B pe3yJIbTaTi i ABUIICHHS ITiIJIFHOCTI CKEIIETY.

CkopoueHHsT 00’€eMy IOp, 3alHATHX Ta30M, MOXKe BigOyBaTHucs KijgbkoMa muisixamu. [lpu
HasIBHOCTI Ta30TNPOHUKHOCTI BiH BHUTHUCKAE€ThCS B aTMmocdepy. B mpomeci ckopoueHHs oOcsry mop
BiOYBa€ThCsl 3alleMIIEHHS 4YacTWHW ra3y, Horo cThcHeHHsS i audysis. 3rimHo 3akony boitmss—
MapioTTao6’eM  3MEHIIEHHsS 3aTHCHEHOTO Ta3y OOEpHEHO NpPOMOPIiiHUI THCKY. IX H006yTOK €
BEIMYMHOIO TMOCTIHHOI0 TpW naHii Temmeparypi. CTUCHEHHI ra3 YMHHUTH JOJATKOBUH THCK Ha
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rpaBiTaliiHy YacTHHY BOJAM, CIIPUSIOYM ii BUTICHEHHIOI 3 mop rpyHTY. [Ipu mizBuimeHoMy mopoBomy
THUCKY BOJa, SIKA BHUTICHSETHCS 3 PO3YMHEHMM B Hill ra3oM. PO3UMHHICTH Ta3y y BOJI OLIHIOETHCS
Koe(iIieHTOM pPO3YMHHOCTI, 3HAYCHHS SKOTO 3aJICKHUTH Bil TeMmmeparypw 1 THcKy. Ilpm Temmeparypi
6mu3bko 10° i arMmochepHOMY THCKY KoedilieHT po3uuHHOCTI cTaHoBUTH 0,02 [7]. 3 MiABUILEHHSIM THCKY
NP JaHii Temmepatypi Horo 3Ha4eHHsI 301IbLTYETHCS.

Tabnuist 1 — Bu3zHaueHHs 4acTKOBOTO CITiBBIIHOLICHHS (a30BUX KOMIIOHCHTIB
B OJMHHULI 00'eMy IPYHTY

HaiiMmenyBanHs [To3na- ®opmyna
(ha30BUX KOMIIOHEHTIB YeHHS JUTS BU3HAYCHHS
KoeimieHT BogOHACHUEHHS
S, S, =p,-wl(p,/p,—1)-p,
MonekynspHa BOJIOTOEMHICTD Sy Sew=0w, (o, p,=1)p,
> Top Vn Vnzl_pd/ps
00’ em
JaCTUHOK V. V.=p,/p,
3arajbHa v, V.=S n
Bonoroemuicts | MOJICKYJIIpHA Vi m o =St
rpaBitalfifina Vi op. Vew =V=Vo
I'azoeMHicTh - Ve v,=V,=V,

[Mpumitku: 1) cxema Ha3oBUX KOMIIOHEHTIB HaBeZieHA Ha puc.4; 2) p,; py’ W - IIUIBHICTh CKeJIeTa IPYHTY,
YaCTHHOK IPYHTY 1 BOJIOTICTB; 3) MaKCHMAJIbHOI MOJICKYJISIPHOI BOJIOTOEMHOCTI IJISl JIECOBHX IPYHTIB
BiamoBizae Barosa Bosoricte w=0,16[1, 2]. IIpu w<0,16 B mopax JECOBUX IPYHTIB 3HAXOAUTHCS TUTHKH
MOJIEKYJISIpHA BOJIA.

Buknageni apryMeHTH MIATBEPIKYIOTECSA (DaKTaMH, OTPUMAHMMH B PE3yIbTaTi JOCITIIKEHb.

Ananiz pezyromamis 00CHiONHCEHb GUKOHAHUX OOCHIOHUMU wimamnamy. BHUCOTHE MOIOXKCHHS
JOCTITHUX LITaMIMiB Ta Tpadikd XapaKTepHCTHK IPYHTIB HaBeleHi Ha puc.l, a rpadiku HapocTaHHS
ocilaHHs y Jaci Ha puc.5.

Mexi 30H 3aJIMITKOBUX MedopmMariiii BUMIpsHI 3a MepeMileHHsIMHU (PikcaTopiB IMicis 3aKiHICHHS
BUNIpoOyBaHb. Pe3ynbraT BUMIpIOBaHb MIPECTABJICHI Ha puC. 6.
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Pucynok 5 — I'padiku HapoCcTaHHS OCITaHb y Yaci

3a mepemimeHHsAMHU (iKCaTOPIB Y3[OBXK MEHTPaIbHOI oci moOymoBaHi emropu nedopmariiii Ta
rpadiku 3MiHU TOMIApPOBHUX TepeMimeHs mo rmmbuHi. Emtopa medopmartiit 1 omHOPITHUX TPYHTIB Mae
BUTJISA, ONIM3LKUI 0 JIIHIFHOTO.

XapakTepHUM y LUX JIOCHiIaX € HasBHICTh 0CaZoBOi «BOPOHKHM» HABKOJIO IUIOLII LITaMIIiB,
BUIIPOOYBaHHS SKUMH MTPOBECHI B MEKaX MIMOMHY YIIUTFHEHHS BaXKKOIO TpaMOiBkoto. Lli ¢akTn MoxkHa
MOSICHUTH PYHHYBaHHSIM CTPYKTYpPHHX 3B'S3KIB IPH YHIUTBHEHHI I'PYHTIB 3 BOJIOTICTIO, IO TEPEBHIIYE
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MaKCHUMAaJIbHYy MOJICKYJISIPHY BOJIOTOEMHICTh. B pe3ynbTaTi 3011bIIyETHCSA YaCTHHA 3arajlbHOTO OCIIaHHS,
sika 00yMOBIICHA TOMIEPEYHUM po3mupeHHsM. Tak B mpocminax Ne 3 i 4 yacTuHa OcifjaHHs, [0 BUHUKIIA
BHACIIJIOK yIIUThHEHHS, ckiana Bignosimao 30 i 10 %, a momepeune posmmpenHs — 70 1 90 % Bin
BUMIpsIHOT (IUB. Tab:. 2).

Sz, cm
10 15

No2 \p=240 i1 Ned4 |p=260x11a

10,2 ,s
i N2
20—PL /
d
23,2 7/ s

r
104 40
e.s ﬁé",ﬁs

Pucynok 6 — Pesynbpratu BuMiproBanb aedopmaniii B nocminax Nel...4;
1— mocmigHi mramnm;2 — ¢ikcaTopu nehopMariiit

Tabmuis 2 — OcHosHi napamerpu HJIC rpyHTIB B OCHOBI IoCIiqHUX mITaMIiB miometo 0,1 M

Ne P s Ha Pd, cg Pd, com, cp & &n Sn s n/S
docnidy | «lla cm cm r/cM r/em’ - - cm -

1 240 3,67 39 1,42 1,55 0,094 | 0,084 3,27 0,89

2 240 11,7 56 1,36 1,47 0,208 | 0,078 4,37 0,37

3 260 8,53 72,5 1,66 1,72 0,118 | 0,035 2,54 0,30

4 260 13,5 58 1,60 1,64 0,23 | 0,024 1,41 0,10

[IpumiTku: p — THCK; s —OCijaHHA mTamny;H, — rubuHa 3oHu nedopmanii; p, ., —CepesHe 3HAYECHHS
LIJTBHOCTI CKeJleTa MPUPOJHOIO TPYHTY B MeXax IMTUOWHM 30HM AedopMarii; € — BizHOcHa nedopmartis
&= s/H,; &, — BiTHOCHA AedopMallisl YIUUIBHEHHS £,=1 — Py cp/ Pd, com, cp.

3mina asosux Komnowenmis nicisa ywjilbHeHHs cmamuyHuM Haganmagicenusam. [liABUIIEHHS
IIJIBHOCTI CKeJeTa TPYHTY IIiJ] BIUIMBOM HAaBAaHTa)XCHHS BiJl IITaMIIiB Bi0OYBa€ThCsl B PE3YNbTATI
CKOpoueHHsT 00’emy mop. Jlo YIIiIpHEHHS IMOPH 3allOBHEHI BOAOIO 1 ra3oM. Boma 3HaXOMUTHCS B BOX
CTaHaX: MOJIEKYJSIPHO-3B'I3aHOMY 1 TpaBiTaniiHOMy. MoeKyJsipHa BOJOTOEMHICTh ITiJIBUILY€ETHCS B
npoueci yminbHeHHs. CKOpoueHHsI Mop BiIOYBA€ThCS B Pe3ysbTaTi BUTHCHEHHS I'paBiTalliiHOT YaCTHHU
BOJIH i rasy.
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VY Tabmuui 3 HaBedeHi pe3yibTaTH BHU3HAUYCHHS (Aa30BMX KOMIIOHEHTIB Ha IMO3HAYII MiJOIIBH
IITaMITiB 10 BUNPOOYBaHHS 1 TICIsA 3aKiHYEHHS JOCTiAiB. 3pa3Ku BigiOpaHi B BEepXHId 4YacTWHI 30HU
nedopmariii, o MPUMHUKAE IO TMAOMBY mTamIiB. Ha prc.7 mpuBeneHi cxeMaTHdHi KOJOHKH OJTUHUIHUX
00’€eMiB 13 3a3HaUEHHSIM EMHOCTEH KOMIIOHCHTIB.

Ta6mmms 3 — KinbkicHi BenmwmunHU (Ha30BHX KOMITOHEHTIB IPYHTY
Ha MO3HAYI migomBy mraMmiB Ne 1—410 i micist yIiJibHeHHS

S I VI R A A A O P S B2
M" I.€. rlem’ | nme. I.€. I.e. €. I.€. I.€. I.€. II.€.
| 457 0,22 1,44 1 0,72 | 0,52 | 0,56 | 0,44 | 0,32 | 0,23 | 0,09 | 0,12
) 0,17 | 1,70 | 0,85 | 0,80 | 0,66 | 0,34 | 0,29 | 0,27 | 0,02 | 0,05
) 3.93 0,24 1,39 | 0,72 | 048 | 0,54 | 046 | 0,33 | 0,22 | 0,11 0,13
’ 0,21 1,61 0,85 0,68 | 0,62 | 0,38 | 0,32 | 0,26 | 0,06 | 0,06
3 401 0,19 1,69 | 0,93 0,78 | 0,66 | 0,34 | 0,31 0,27 | 0,04 | 0,03
’ 0,17 | 1,76 | 0,94 | 0,89 | 0,68 | 0,32 | 0,30 | 0,28 | 0,02 | 0,02
4 354 0,20 | 1,62 | 0,87 | 0,70 | 0,63 | 0,37 | 0,32 | 0,26 | 0,06 | 0,05
> 0,17 1,76 | 0,34 | 0,89 | 0,68 | 0,32 | 0,30 | 0,28 | 0,02 | 0,02
Nel Ne2
0,05 0,03 =——=0.02
0,12 7 0,02 e 0,04 | 1T1f 0.02
10,09 1 L IReat
7 i 0,27 Erbefo27 ikl 028
110,23 -
0,56 0,66 0,66 0,68
Ps=
2,58r/cv)
Ne3 No4
0.13 0,06 1005 Fomeed 0:03
10,06 o006 [HLIELE
or AR 0,28
111 0.26 {14 026
0,54 0,62 0,63 0,68
ps=
2, 58r/cm

Pucynok 7 — CriiBBigHOIIEHASIPA30BUX KOMIIOHEHTIB Yy TPYHTaX
Ha TI03HAYIII ITiIOIIBY IIITAMITIB JI0 1 MiCJIT BHIPOOYBaHb

CkopoueHHs 00’ €My MOp TIPU YIIIIBHEHHI € HACTIAKOM 301IbIIEHHS 00’ €My MIHEpaJIbHUX YaCTOK
3 IUIIBKAMH MOJICKYJISIPHO-3B's13aHOi BOAM. [IiABWIIEHHS MIUTBHOCTI CYNPOBOIKYETHCS BUTHCHCHHSIM
rpaBiTallifHOT YaCTHHU BOJM 1 ra3y. Pe3ynbTaTu 3MiHM CIiBBIAHOMICHD ()a30BMX KOMITOHEHTIB HABE/ICHI B
Tao. 4.

Tax, B ocHOBI gocmigHoro mrtamny Nel Ha TO3HAYIl MPUMUKAHHS 30HU JedopMarlii 0 ImiI0IBH
mraMiia 06’e€M Top, MiJ] BIUIMBOM TPHUKIAIEHOTO HaBaHTaXeHHA, 3HM3MBCSA Ha 10 %. Ilpm mpomy B
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nopax, sKi 3alWIIMINCh, €MHICTh MOJIEKYJIIPHO—3B's3aHOi Bomu 30inpmmiacs Ha 4 %, a €MHICTb
rpaBiTali{HOT YaCTHHH BOAH 1 ra3y, o KOXXHOMY KOMITOHEHTY, 3HU3Mucs Ha 7 %.

Tabmuis 4 — Cran Ga30BUX KOMIIOHEHTIB Ha TTO3HAYII ITiIOIIBH JOCTIIHUX IITAMITIB JIO 1 TICIIs
VIIUJTbHEHHS CTATHYHUM HAaBaHTA)KCHHSAM

z[g\rcgni CTaH l“py‘HTiB 1o i Ob’em, 1.0.

1y MICIs YUIUTbHEHHS v, 4 v, Viem Viop Ve
10 0,56 0,4 0,32 0,23 0,09 0,12

1 mics 0,66 0,34 0,29 0,27 0,02 0,05
3MiHU +0,1 -0,1 -0,03 +0,04 -0,07 -0,07
JI0 0,54 0,46 0,33 0,22 0,11 0,13

2 micIis 0,62 0,38 0,32 0,26 0,06 0,06
3MiHH +0,08 -0,08 -0,01 +0,04 -0,05 -0,07
10 0,66 0,34 0,31 0,27 0,04 0,03

3 micist 0,68 0,32 0,30 0,28 0,02 0,02
3MiHU +0,02 -0,02 -0,01 +0,01 -0,02 -0,01
JI0 0,63 0,37 0,32 0,26 0,06 0,05

4 mics 0,68 0,32 030 0,28 0,02 0,02
3MiHU +0,05 -0,05 -0,02 +0,02 -0,04 | -0,03

[IpumiTka: 3mMiHu (ha30BHX KOMITOHEHTIB: "+" — 30umbmieHHs, "—" — 3MEHIIIEHHS

[Tix BIUIMBOM THCKY CTHCHEHOTO ra3y BiOYyBae€ThCS BUTHCHEHHS TPaBiTaLliifHOI YaCTHHU BOJIH.
0O06’eM Ta3zy 30UTBIIYETHCS B pe3yIbTaTi BUTHCHEHHS BOJH 31 3HIKCHHSM IIOPOBOTO TUCKY. VY TIeH mepion
(crabimizamii medopmaliiii) CrOCTEpIrarOThes MOMATKOBI Aedopmariii YIMIbHEHHS, MBUIKICTh SKUX
3HMXKYETBCS B Yaci.

TpuBamicTh mpolleCy BUTUCHEHHS CTHUCHEHMM Ta30M BOJAM BHU3HAYa€ TPHUBAJICTh cTalimizamii
neopMmaliii, sKa 3aTeXKHTh Bi 06°eMy 30HH meopmanii. B ocHoBax mrammis miomero 0,03...0,1m” 3
MaJIuM 00'€eMOM 30HHU YLITBHEHHS mpolec cTabinizanii qeopMarliiif 10 yMOBHOT BETMYMHH MIBHIKOCTI 11
HApOCTAaHHS TPHUBAE B JIECOBHUX IPYHTaX KiJibka 1i0 [5]. B ocHOBax ¢yHIaMEHTHUX TUTUT TUIOIIEIO OibIle
400 M” ii TpHBATICTh CTAHOBHTB KiIbKa AECATHIITE [6].

BucHosknu

— Ilpomec ymIBHEHHS CYNPOBOUKYETHCS 3HIDKCHHSAM O00’€My MOp B pe3yibTaTi 30UIbIICHHS
00’ eMy MiHEpaTFHUX YACTOK 1 MOJICKYJIIPHO—3B'sI3aHOT BOJIA B OJMHMIIL 00’ EMY TPYHTY.

— CkopodeHHs 00’ €My TIOp BHKJIMKAE 3HIKECHHS TPaBITAIlIfHOT BOJIOTOEMHOCTI 1 Ta30eMHOCTI. [Ipu
BOMY CKOPOUYCHHSI TpaBiTallifHOT YaCTHHU BOJM BiJOYBA€THCS B pe3yIbTaTi 11 BATUCHEHHS 3 TIOp
IPYHTY, & CKOPOUEHHSI Fa30€MHOCTI € HACIIAKOM Horo edys3ii, cTHCHEeHHS i Audys3ii.

— V mepiox crabimizanii gedopmariii ymniiibHEHHS Wi BIUIMBOM IOCTIHHOTO HaBAaHTAXCHHS B
pe3ynbTaTi BATUCHEHHS BOJM BiIOYBa€eThCs 301NbIIIEHHS 00’ €My Ta3y 1 3HIDKEHHS HOTO THCKY.

— B mepiox crabimizamii nedopmamiii yOIUTBHEHHS IIiJ] BIUIMBOM IIOCTIHHOTO HABaHTaXCHHS
BiZOyBa€eThCs Jy’Ke IMOBUTbHE 3HIDKCHHS MOPOBOTO THCKY B pPe3yJibTaTi BHTUCHEHHS MOPOBOL
BOJIM CTUCHEHUM T'a30M. THCK ra3y 3HHKY€EThCS Ta BUKIIMKA€E HE3HAYHE JOAATKOBE YIIIILHEHHSI.
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