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BIIJINB ®A30BUX KOMIIOHEHTIB HA TE®OPMYBAHHS
JIECOBUX T'PYHTIB B OCHOBI LITAMIIIB

10.®. Tyraenko, M.B. Mapuenko, JI.O. Jlorinoa, JI.I'. AGynanze

Ocaoka € Hacniokom 3MiHUu Pa306ux KOMNOHEHMIE Ni0 BNAUBOM 306HIUUHBO20 HABAHMAICEHHSL.

Y emammi suxonano oyinky miei uacmuni ocioanHs, AKka 00yMo61eHa YIIbHEHHAM CIMAMUYHUM
HABAHMANICEHHAM. 3a pe3yrbmamamu 00CHiodiceHb Oedopmayiti 8 0CHOBAX OOCHIOHUX WIMAMNIG, WO
CKAAOEHI 1ecO8UMU IDYHMAMU, NOKA3AHO NEPepo3noin (azoeux KOMNOHEHMIE NPU iX YUiibHeHH.

Knrwuosi cnosa: wmamn, nasanmasxicenHs, ocady,; 30ua oepopmayii; ¢pazosi komnonenmu

BJIMSAHUE ®A30BbIX KOMIIOHEHTOB HA JE®@OPMHUPOBAHUE
JIECCOBBIXTPYHTOB B OCHOBAHUAX IITAMIIOB

10.®. Tyraenko, M.B. Mapuenko, JI.A. Jlorunosa, JL.I'. AGymnanze

Ocaoka sensiemcst ciedcmeuem UMeHeHUs: Qazoeblx KOMHOHEHMO8 NOO GIUSHUEM GHeulHell
Hazpy3Ku.

B cmamve svinonnena oyenxa moi uwacmu o0cadku, Komopas 00yci08ieHa  YIIOMHEeHueM
cmamuyeckou Haepyskou. I[lo pezyremamam ucciedosanutl O0eopmayuti 6 OCHOBAHUAX ONBIMHBIX
WMAMRO8, CNLOJCEHHBIX NeCCOGLIMU 2PYHMAMU, NOKA3AHO nepepacnpedenenue Qazosvix KOMHOHEHMOS
npU UX YiIomHeHUuU.

Knwueswie cnosa: wmamn, Hacpyska, ocaoka,; 30Ha oepopmayuu; ¢azoevie KOMNOHEHMbl

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

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

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

3anuIIKoBa YacTWHA OCiAaHHA (QyHAZaMeHTy (ITammy), 0 BHHHUKAE IiJ BIUIMBOM 30BHIIIHBOTO
HaBaHTa)XEHHS € HACIIIKOM JIBOX IMPOIIECIB: VIIUILHEHHS 1 TOTIepedHoro po3mmpenHs. OOuaBa mporecu
MPOXOASITH OJHOYACHO B MEXKaX CTHCHYTOrO 00’ €My, SKHii OOMEKEHO IUIOMICIO MiZ0MBY (yHIAMEHTY Ta
BEPTHKAIBHOIO IMOBEPXHEID 10 WOTr0 MEepUMETpPy A0 TIUOWHU HIDKHBOI MeEXi 30HH 3aIMIIKOBHX
nedopmamiid. HacainkoMm yminpHEHHS € 3MEHIIEHHA 00’ €My TIOp, a MOTEPEYHOro PO3MIUPEHHS — 3MiHa
(hopMU CTUCHYTOTO 00’ €MYy.

[lopn 3amoBHeHi Bomoro i rasomM. Boma 3HaxomuThCs B JIBOX CTaHaX: MOJEKYJSPHOI 1
rpaBiTaIliifHOI BOJIOTOEMHOCTi. MoJIeKymsipHa BOJIOTOEMHICTh 30€pIiracTbcs B MOpPax MpHU AYXKe BETUKHUX
THCKaX i B Tpoleci yIIibHEHHS He BUTUCKYEThCA 3 MOP. [ MaKCHMalbHE 3HAYEHHS B JIECOBMX TPYHTaxX
nocsirae 16%  BaroBoi BoJIOrocTi. Y mpoleci YIIIbHEHHS BiOyBa€ThCsS BUTICHEHHS TpaBiTalliiHOL
yacTHU BoaM. [leska ii KiJbKICTh 3aJUINIAETHCS 3aTUCHEHOI NPHU JOCATHEHHI KamIIPHO—CTHKOBOTO
crany [1, 2, 3].

Cran r1a3y B Ipolleci YIIUIBHEHHS 3MIHIOEThCS. Y TIOYATKOBIM CTajii Npu HAsSBHOCTI
Ta30MpPOHUKHOCTI BimOyBaeThes edy3is razy. Ilicis HOCATHEHHS Ta30HEMPOHUKHOCTI 3aTHCHEHUH ra3
CTUCKA€EThCSA. Y TpoIeci CTUCHEHHS BinOyBaeThesl Horo audysis. YacTwHa pO3YMHEHOTO y BOMI Ta3y
BUTHCKYETHCS 33 MEXKi TIOp B 00’ €Mi 30HH Aedopmarii.



Ilocmanosxka npobnemu y 3aeanvHoMy 6uensoi i ii mpakmuume 3HauenHs. IcHyloua Teopis
yrribHeHHs rpyHTIB (K. Tepmaru, 1942...1961 p.p.) oOMekeHa psIoM NPUITYIICHb, SIKi HE BiITOBITAIOThH
pe3yibTaTaM eKCIIepUMEHTAIbHUX JOCIHIIKEeHb MpOLECIB YIIUIBHEHHS, TOMY BOHA MpPaKTUYHO HE
3aCTOCOBYETHCSI.

CrarTss TpuCBSYEHA IIONTyKaM HOBHX METOJIB OIHKK JedopMaiiii B OCHOBAaX OCIHITHUX
HITaMIIiB, CKJIaJIEHUX JIECOBUMH IPYHTaMHU 3 BUKOPHCTaHHIM JIOCIiIKeHb BUKOHaHUX A.B. JleOeneBum,
H.M. I'epceBanoBum, A.B. IlpuxmoHcekum i iHm. Ha iX OCHOBI poO3rfisiHYTI MNpOLECH YIIIIBHEHHS 3
ypaxyBaHHSAM (i3HYHMX XapaKTEpUCTUK BIACTHBOCTEH KOMIIOHEHTIB IpyHTIB. OmepikaHi pe3yibTaTH
JTO3BOJIMJIN TTiABUIIUTH BipOTiIHICTh XapaKTEPUCTUK YIIUTEHCHHS.

Ananiz ocmamnix oocnioxcenv i nybnikayiti. Y BeNHMKI KITBKOCTI OIMyOJIIKOBaHWUX pOOIT
VIIIBHEHHS TPYHTIB PO3MIIAJAETHCA 3 TOYKH 30pY IMiJBUIICHHS MIUTBHOCTI X CKeneTy, 0e3 ypaXyBaHHS
¢i3maamx sBuil. Hemae BimmoBini Ha Oararo 3amuTadHb. Hampukiam, 4oMy B YMOBax OJHI€l JUISHKA 3
MiABUIIEHHSIM BOJIOTOCTI 3HMXKYETHCS MaKCUMallbHE 3HAUSHHs MIUIBHOCTI ab0 CepefiHeE B MeXax 30HU
yIigpHeHHA. Tako, Ha MPOLECH YIIIbHEHHs BIUTMBAE Oarato (akTopiB CKJIagy Ta CTaHy IPYHTIB, SIKi
HE pO3TIISIAIOTHECS B OMYOJIiKOBaHMX MaTepiaiax. B cTarTi po3risHyTi BIaCTHBOCTI i B3aeMOis (a3oBUX
KOMITOHEHTIB, SIKi BIUIMBAIOTH Ha MPOIIECH 1 PE3YIIbTATH YIIiIbHCHHS.

Hayxosa nosusna monsirac y BUKOpUCTaHHI (i3MIHUX BIACTUBOCTEH (Da30BUX KOMIIOHEHTIB JISI
OIIHKH YINIJTbHEHHS JECOBUX IPYHTIB.

Mema pobomu monsATa€E B JOCSITHEHHI HACTYITHUX ITiICH:

—  BU3HAYCHHS (a30BMX KOMIIOHEHTIB i iX BIIACTHBOCTEH;

— BUKODUCTAHHS pe3yNbTaTiB HATYPHUX JOCTIDKEHb IS BH3HAYCHHS BIUIMBY (a30BUX

KOMITOHEHTIB Ha MPOLIECH yLIITLHEHHS;
— OIIHUTH MOXJIMBE 3HAYeHHS MaKCHMAIBHOTO VINITBHEHHS 3a pe3yidbTaTaMu 3MiH
CHIBBIZHOIIEHD Mk (Pa30BMMH KOMIIOHEHTAMH M BIUTMBOM 30BHIIIIHHOTO HABAHTAKECHHS.

Memoouka eunpobyeans. 3MiaH (pa30BHX KOMIIOHEHTIB IPYHTY B OCHOBI ()yHIaMEHTIB BU3HAUYEHI
3a pe3ysibTaTaMH IPOBEACHUX AOCTiKeHb. ExcrnepuMeHTanbHI poOOTH TpoBeleHi B I[3MainbcbkoMy
paitoni Onecpkoi obmacti B qonuHi p. JyHail. Y MajgoMy KOTJIOBaHI BUKOHAHO KOHTPOJIBHE YIIUTBHEHHS
IPYHTY BaXKOIO TpaMOiBKOIO, Macor 2,2 T MO TPhOX CYMDKHHX «CIiZax» 3 po3MipaMu YyLIITbHEHOI
noBepxHi 1,2x3,6 M. BunpoOyBaHHS I'pYHTIB IpOBeNEeH] HOCHITHUMH mTamiaMu Tuiomero 0,1 M2 1Ba —
Ha TPYHTax 3 HETMOPYIIEHOI CTPYKTYpPOIO 1 NIBa — B MeXaxX ymluIbHeHOi 30HH. Cxema BHNPOOYBaHb,
rpadiky LITFHOCTI CKeNeTa i BOJIOTOCTi HaBeneHi Ha puc. 1.

7,00
W, pd,
@ 0,20 F/CM3
6,00 I 0,12 0,281,28 1,44 1,60
I a
' ) ©) 50 3
| Nel \
5,00 1] 257 | | SEEN
I ) ZI <r
LS 3937 -
40041 1) & 7
N I 4,18 3.377] \
{1 L\ ,
3,00
I #
I 1.84vmB )
2,00
MMTE === == - == = = = — —— = — == —— oo /10 ylUmbHeHux
1.00 11 ¢ ==K T1iCIIs YIITbHEHHS

Pucynok 1 — Cxema yCTaHOBKH JAOCIITHUX IITAMITIB i XapaKTEPUCTHUKH 3MiHU CTaHY IPYHTIB OCHOBH:
a) Ha IPUPOJHIN OCHOBI; 0) B MeXaxX 30HH YUIITbHEHHS; V com - 00’ €M 30HH yIIUIbHEHHS

[Momaposi gedopmanii BU3HAUeHI MO mepeMilleHHsAM ¢ikcaTopiB aedopmMaliil, 3aKiaeHux y
BEPTUKAILHIN OCHOBIH IUIOIIMHY MOCITITHUX IITaMITiB [6]. 3aBaHTa)KEHHS ITaMIIiB BUKOHAHO Ha MOBHY
BenuuuHy 10 Tucky 240 xlla Ha mTamax, BCTAHOBIEHUX HA IPYHTAX 3 HEMOPYIIEHOIO CTPYKTYpOIo i 260



k[la — B Mexax yminapHeHoro IpyHTy. Ilicis crabinizauii ocigaHHs IpOBEJSHO 3aMOYyBaHHs OCHOB. Bona
IUIl 3aMOYYBAaHHS IOJABayacsi 3 KOJIOAsA3d, OOJaJHAHOTO B MeKax JOCHIJHOTO KotioBany. llicis
3aKiHYCHHS! BUNPOOYBaHb B3JIOBXK IUIOIIMHU YCTaHOBKH (PiKcaTOpiB MpoiaeHi mypdu, 3 SKUX BUMIpSHI
nepeMinieHHs (ikcaTopis i BigiOpaHO 3pa3ky A BA3HAYEHHS BOJIOTOCTI i MITFHOCTI CKeNeTa IPYHTY.

Memoouka oyinku xapaxmepucmux IpyHmié i napamempis Gazosux KoMnoHewmis 00 i nicis
yuwjinouenns. [lin BIUIMBOM 30BHINIHBOTO HABAaHTOKEHHS BiOYBAa€ThCS YHIUIBHEHHS IPYHTY 1 HOTrO
moTiepeyHe pO3MIUpeHHs. HacmiakoM yIIUTEHEHHS € MIBHINCHHS IIUIBHOCTI CKEIETy B PE3yNbTarTi
3HM)KEHHsI TopUcTOoCcTi. CKOPOUEHHSI 00CATY MOp CYNPOBOKYETHCSI BUTHCHEHHSM BOJU 1 rasy, a TaKoxX
CTHCHEHHSM HOT0 3aleMJIeHO] YaCTUHH.

CraH rpyHTIB OIIIHIOETHCA 32 Pe3yabTaTaMH BUMIPIOBaHb MOIMIAPOBHX AedopMarliiil i BU3SHaUECHHS
IIILHOCTI CKeJeTa i BOJIONOCTi JI0 i Micjs BUNPOOyBaHHs. IX 3HAYEHHS BM3HAYAIOTH 3MiHM MApaMeTpiB
(ha30BUX KOMIIOHEHTIB IPYHTY.

Linvnicme crxenemy i gonocicms. YacTuHA OCiIaHHS TOBEPXHI MiJl 3aBaHTAXKEHOIO IUIOIIECIO €
HACIIIIKOM YIIUTPHEHHS TIPYHTY. 7S OIIIHKM CTaHy YIIIIFPHEHOTO TIPYHTY BH3HAYAIOTHCA 3HAYCHHS
LIIJIBHOCTI HOTO CKeleTa 1 BOJOroCTi B MPUPOJHOMY CTaHi i micis ymlinbHeHHA. LinpHICTH ckelery
MPUPOIHOTO IPYHTY BU3HAYAETHCS 32 MEXaMU 30HHU YLIUIBHEHHS, a YIIIJIBHEHOI'O — IO OCi YHIIJIbHEHOI
o, 3 iHrepBajioM mno Timouni 0,2..0,25 Bix i momepedHoro po3mipy. 3a cepeaHe MpUHMAEThC
cepenHbOapH(PMETHYHE 3HAUCHHS 3 OTPUMAHUX BU3HAYCHb B MeKaX TITMOMHM 30HU YIIiIJIbHEHHS.

[HIIMM METOMOM, PE3yNbTAaTH SIKOTO Y3TOJKYIOTHCS 3 MOMEPEHIM, € BU3HAYEHHS CEPEIHHOTO
3HAQUEHHS MIJIBHOCTI HPUPOJHOTO IPYHTY, a JAjs YIIUIBHEHOTO MNPHUMMAEThCS SK MOJIycyMMa
MaKCHMAJIBHOTO 3HA4YeHHs Ha IMO3HAYIll MiJOMBH INTamMma abo TpaMOiBKH 1 CepeIHbOTO 3HAueHHS
MPUPOIHOTO IPYHTY. JIOCTOBIpHICTH IHOTO METOAY MiATBEPAKYETHCS MOPIBHSIHHSAM BH3HAYCHb B OCHOBAX
JOCTiTHUX (PYHITaMEHTIB 1 yIIiIbHEHNX BaXXKUMHU TpambiBkamu. Po30ixkHicTh He mepeButnye 8% [4, 6]. Y
BHKOHAHHX JOCIIKEHHSIX CEpEIHE 3HAUYCHHS IIITBHOCTI CKEJIETY B MEXKaX 30HH YIIUTFHECHHS BH3HAYCHO
3 IHIIUM METOIOM.

Memoouka oyinku 3Minu napamempie  Haz068ux KOMNOHEHMIE IPYHMY Ni0  GNIUBOM
nHaganmaxcenus. Ilapamerpu (a3oBUX KOMIIOHEHTIB IPYHTY TpaHC(OPMYIOTBCS TiJ  BIUIMBOM
30BHIIIHFOTO HaBaHTaXeHHS. i1 1X OMiHKM HEOOXiZHO BUMIpPATH IMOIIAPOBI MEPEMIIIeHHS B OCHOBI i
BU3HAYUTH XapaKTEPUCTUKH IPYHTY 10 1 Micisi HOro yIIITbHEHHS.

VY mpoueci yminbHEHHs BigOyBa€ThCsl 3HMXKCHHS IPYHTY 3 IO3HA4YKH Z, 1O IO3HAYKH Z;.
Benmuuny nonmwxenus — A4 z; = Z; - Z, MO’KHA BU3HAYHTH TI0 €MMopi Aedopmariid, moeaHanoi 3 rpadikom
3HM)KEHHsI MTOYaTKOBUX BIIMITOK B MeXax INIMOWHU 30HM yulinbHeHHA. [lpuHumn mobynoBu rpadikis
HaBeJIeHUH Ha puc.2.
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Pucynok 2 — Cxema nocinioBHOCTI moOynoBH rpadikiB KiHIEeBUX AedopMaliii: a) nepepis OCHOBH
JIocimHOTO QPyHAaMEeHTy: 1; 2 - moyoskeHH QYHIAMEHTY i IpyHTOBHX MapoOK 10 3aBaHTAXEHHS 1
Ticlisl 3aKiHYeHHs BUNpoOyBaHHS; S, As; — ocinaHHs (yHAaMEHTY i IPYHTOBHX MapoK;

0) emropa MOIIAPOBHUX MEPEMIIIICHB; B) CyMillleHi rpadiku nedopmariiif; ) BU3HaAYCHHS Z, —
MOYaTKOBOTO TIOJIOKEHHS MO3HAYKH Z; B MEKax 30HHU Jedopmarii

B ocpoBoMy mepepi3i OCHOBM HIDKYE IIJONIBM INTaMmma J0 TMOYaTKy BHIPOOyBaHb
BCTaHOBIIIOIOTHCS TPYHTOBI Mapku, (hikcaropu nedopmariiii abo o0uIBa BUAM BUMIPIOBAILHUX CHCTEM
(puc.2, a). HampukiHmi mocuigy mo iX mepeMilieHHsSM OyayeThes Tpadik ITONIApOBUX IMEPEMIIICHD -
emopa ocigaHHs 1o raubuHi ocHoBU (puc.2, 6). Enropa nomrapoBux nedopmariiit, Ha sKii iepeMilieHHs
BiJIKJIA/IAl0THCS BiJ] TOYATKOBOTO MOJIOXKEHHSI MaPOK, IMOETHYETHCS 3 TpadikoM KiHIeBUX nedopmariiii, Ha
SIKOMY 3'€THYIOTBCSI TOUKH KiHIIEBUX ITEpeMileHb (BHU3, IO BEPTHUKAJI, pUC.2, B).

I'padixu momapoBux mepeMimieHb, MOOYAOBaHI B JABOX HamlpsMKax (TOPU3OHTAIBHOMY 1
BEPTUKAILHOMY) JIO3BOJISIOTh BH3HAYMTH IIOYAaTKOBE MOJOXEHHS Z, OyInb-IKOi TOYKH Z; MO OCi
YUIUIBPHEHOI OCHOBU. 3a pe3ysibTaTaMu IOJNBbOBHX MAOCHiAiB, rpadiku aedopmauii MaroTh BHIJIAL,



ONMM3bKUI 10 mpsiMoniHiiHOro. CepenHi BiIXWIICHHS, BHUKJIMKaHI HEOXHOPIIHICTIO IPYHTOBOi TOBLI B
BHKOHAHUX JIOCIHIIaX He TepeBUIIyIoTh 5 ... 10%. Tomy ix MoxxHa OymyBaTH MpsIMOMIHIHHAMY 33 JAHUMU
ocimaHHs 1 TIMOWHY YIIIIEHEHOTO IIapy.

Ha puc.3 HaBeneHo mpukian moOyaoBu rpadikiB aedopmamiii mo BEHMIpSHUM TepeMilIeHHIM
¢ikcatopiB gedopmariii i 3a cupsmieHnMy rpadikamu. CepenHs MoxnOKa BU3HAYEHb B IBOMY JTOCBii
Omm3bK0 4%.
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Pucynoxk 3 — Emopu nedopmariit y gocmiai Ne3: a) BuMipsHi 3HaueHHS (BikcaTopiB AedopMartiii;
0, B) rpadiky MomapoBux MepeMilieHb 3a (akTHIHUMH BUMIpaMH y3I0BXK OCI IITaMIia
i 32 CIIPOIIEHOIO CXEMOIO

Busnauenns ¢aszosux xomnonenmie. Ha puc.4 HaBegeHa NPUHLMUIIOBA CXeMa pPO3MOILTY
OCHOBHUX ()a30BHX KOMIIOHEHTIB B OJIMHUII 00'eMy IPYHTY, a B Tabn.1 — ix HaliMeHyBaHHS Ta METOIMKA

BU3HAYCHHSI.
TBepna ¢aza 1e o0CsAT MiHEpaBHUX YacTOK. Pimka - 4acTkoBO a00 ITOBHICTIO 3aITOBHIOE TIOPH

IpyHTy. I'azonoznibna ¢asa moxe OyTH BITBHOIO, CIIOJydeHOI 3 aTMOC(HEPHHUM MOBITPSAM 1 3aTHCHEHOIO,
130JIbOBAHOIO BiJl aTMOC(EpH.
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Pucynok 4 — Cxema oCHOBHHX (pa30BHX KOMITOHEHTIB B OIMHUII 00'eMy IPYHTY,
SKi 00YMCIIeH] Y CriBBiJHOIIEHH] 3 Tab1. 1

[lix BOIMBOM CTaTUYHOTO HaBaHTA)XKEHHs BiIOYBAaeThCSI CKOPOYEHHS 00’€My IOp, 3allOBHEHUX
BOJIOKO 1 ra3oM. Bojia B mopax 3HaxOJHUTHCS B JIBOX CTaHAaX - MOJICKYJISPHO-3BSI3HOMY 1 TpaBiTalliiiHOMY.
CkopoueHHs 00’ €My TOp CYNPOBOKYETHCS BUTUCHEHHSM T'PaBiTaIlifHOT YACTHHU BOJH 13 301TBIICHHIM
KUTBKOCTI MOJICKYJIIPHO-3B'I3HOI B PE3YJIbTATI MiIBUINECHHS MIUTBHOCTI CKETIETY.



CkopoueHHS 00’eMy TOp, 3alHATUX Ta30M, MOXE BinOyBaTucs KuUlbkoMa mnuisxamu. llpu
HAasIBHOCTI Ta30MPOHUKHOCTI BiH BHTHCKAeTbcI B arMmocdepy. B mporeci CkopodeHHS 00CATY TOp
BiOyBa€ThCS 3allleMJICHHSI YaCTHHHU Ta3y, MOTOo CTUCHEHHS 1 nudysis. 3rigHo 3akony boins—Mapiorta
00’e€M 3MEHIIEHHS 3aTMCHEHOTro Tra3y OOepHEeHO NpomopuiiiHmii THcky. IX H0OGYTOK € BeIMYHHOIO
MOCTIHOO TIpH JaHiil TemmepaTypi. CTUCHEHU ra3 YMHUTH JIOJATKOBUN THCK Ha IpaBiTaliiHy YacTUHY
BOJM, CHpUSAIOYU I BUTICHEHHIO i3 mop IpyHTy. [Ipu mifBHIEHOMY MOpPOBOMY THCKY BOJa, SKa
BHUTICHSIETbCS 3 PO3UMHCHWM B Hild Ta30oM. PO3YWHHICTE Ta3dy y BOJI OIIHIOETHECS KOoe(iieHTOM
PO3UMHHOCTI, 3HAYEHHS SIKOTO 3aJIGKHTh BiJ Temmeparypu i THcky. Ilpu temmeparypi Gnussko 10° i
aTMocepHOMY TUCKY KoedimieHT po3unHHOCTI cTaHOBUTH 0,02 [7]. 3 MiABHUINCHHSIM THUCKY TIpU JaHIN
TeMIepaTypi HOro 3Ha4eHHS 301IbITYEThCSL.

Tabmus 1 — Bu3HaueHHS YaCTKOBOTO CITiBBITHOIICHHS (Da30BUX KOMITOHEHTIB
B OJIMHUII 00'eMY IPYHTY

HaitmenyBanus ITo3na- dopmyna
(pa30BUX KOMIIOHEHTIB YeHHs JJ1sL BU3HAUCHHS
KoediuieHT BoqOHACUUYEHHSA
b s | S,=pwlp,lp,-D)-p,
MosekysspHa BOJTOTOEMHICTb Sem S =P W, /(! ps—1)-p,
op Vv, V =1-p,/p,
006’em
YaCTHHOK Vs V,=p,/p,
3arajpHa Vi vV, =S, -n
Bonoroemuictp | MOJCKYJIApHA Vi, m Vom =Sim
rpaBiTauiiiHa Vi o Voo =V =V
I'azoemHiCcTB - V, Vv, =V, -V,

[Mpumitku: 1) cxema ha30BUX KOMIIOHEHTIB HaBe/eHa Ha puc.4; 2) ps; pq; W - IIIJIBHICTH CKeJeTa
IPYHTY, 9aCTHHOK IPYHTY 1 BOJIOTiCTh; 3) MaKCHMalbHOI MOJIEKYISIPHOI BOJOTOEMHOCTI JJISl JIECOBUX
IPYHTIB BiAnoBigae Barosa Bosoricte W=0,16 [1, 2]. [Tpu w<0,16 B nopax JieCOBUX I'PYHTIB 3HaXOIUTHCS
TINBKH MOJIEKYJIIPHA BOJA.

Bukiazieni apryMeHTH MiATBEPIKYIOThCS (pakTaMu, OTPUMAHUMHU B PE3YJIbTaTi JOCIIKEHb.

Ananiz pezyromamis 00CNHIONCEHb GUKOHAHUX OOCHIOHUMU wimamnamu. BUCOTHE IMONOXKEHHS
MOCTITHUX INTaMIIiB Ta Tpadiku XapaKTEpUCTHK IPYHTIB HaBeleHI Ha puc.l, a rpadiku HapocTaHHS
ocilaHHS y Jaci Ha puc.5.

Mexi 30H 3aMMIIKOBUX AedopMaiiil BUMIpsHi 3a nepeMillleHHIMHU (ikcaTopiB Micis 3aKiHUSHHS
BUIIPOOYBaHb. Pe3ynbrati BUMipIoBaHb NpecTaBiIeHi Ha puc. 6.
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Pucynoxk 5 — I'padiku HapocTaHHS OCimaHp y 9aci
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Pucynok 6 — Pesymnprati BumiproBanub qedopmariii B qociinax Nel...4;
1 — nocninni mrammyu; 2 — ¢ikcaropu nedopmartiit

3a mepemimeHHAMHE (DIKCATOPIB Y3JOBX HEHTPaJIbHOI OCi MoOyaoBaHI emopu Aedopmarii Ta
rpadiky 3MiHH TTONIAPOBUX IepeMilleHb Mo TuouHi. Emopa gedopmartiii 1yt oTHOPITHUX TPYHTIB Mae
BUTJISA, OJNIM3LKUIH 10 JTIHIHHOTO.

XapakTepHUM y [HX JOCTiaX € HasABHICTh OCaJOBOi «BOPOHKMW» HABKOJIO IUIONI[ IITaMIIiB,
BUIIPOOYBaHHS SKMMU MIPOBEICHI B MEXaxX TMIMOWHHM YIIUIFHEHHS Ba)kKKOi0 TpaMmOiBkoro. Lli haktn moxHa
MOSICHUTU PYHHYBAaHHAM CTPYKTYPHHX 3B'3KIB IpPH YILUIBHEHHI IPYHTIB 3 BOJIOTICTIO, IO NEPEBHILYE
MaKCHMAaJIbHY MOJIEKYIISIPHY BOJIOTOEMHICTh. B pe3yibTari 301IbIIyEThCS YaCTHHA 3aralIbHOTO OCiTaHHS,
sIKa OOYMOBIICHA TONIEPEYHUM po3IMHpeHHsM. Tak B mocmimax Ne 3 i 4 yacTuHA OCiIaHHS, 0 BUHUKIA
BHACTIZOK YIIiIbHEHHs, ckiaia BimmoBimao 30 i 10%, a momepedne posmmpenHs — 70 i 90% Bin
BUMIpSHOI (1uB. Ta01.2).

Tabmurs 2 — OcuoBHi napamerpu HJIC 1pyHTIB B 0CHOBI HOCTiTHKUX TTaMiB 1wrorero 0, 1 M

Ne P S H, Pd, p Pd, com, cp & &n Sn Snls
docnidy | klla cm cm r/cMm r/cMm - - 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

[TpumiTku: p — THCK; S —ocifaHHA 1WTamny, /, — rimbuHa 30HM Aedopmalii; py o, — CEpeHE
3HAUEHHsI IMITBHOCTI CKeNeTa MPUPOJHOTO IPYHTY B MeXax IIMOMHM 30HHM Aedopmalii; & — BiIHOCHA
aebopmaisa e= s/H,,; &, — BigHocHa Aedopmanis ymiabHeHHA =1 — pg o/ Pd, com, ep.



3mina azosux xKomnowenmie nicis YWiNbHEHHs CMAMUYHUM Hasaumadxcennsm. [ligBUIEHHS
IIUTBHOCTI CKeJleTa TPYHTY TMiJ BIUIMBOM HABaHTAKCHHS BiJ INTaMIIB BiAOYBaeThCA B peE3yNbTari
cKopoueHHs1 00’emy mop. Jlo yIIiipHEHHS MOpH 3alloBHEHI BOJOIO 1 ra3oM. Boma 3HaXoAWTHCS B IBOX
CTaHax: MOJEKYJISPHO—3B'I3aHOMY 1 TpaBiTamiiHOMY. MoJeKyisipHa BOJIOTOEMHICTB IIiJIBUIYETHCS B
nporeci yminsHeHHS. CKOPOYeHHS MOp BiAOYBAEThCA B Pe3yiIbTaTi BUTHCHEHHS T'PaBiTAIlifHOI YaCTHHU
BOJIM 1 Ta3y.

VY Tabmuimi 3 HaBemeHI pe3yNbTaTH BU3HAUYCHHS (Da30BMX KOMIIOHCHTIB HA TO3HAYIIl ITiTOTIBH
LITaMIIiB 10 BHIPOOYBaHHS i MiCHs 3aKiHYEHHsI AOCHiAiB. 3pa3ku BimiOpaHi B BEpXHIM YacTHHI 30HH
nedopmariii, 1o MPUMHUKAE 0 MiIOMBY ImTamiiB. Ha puc.7 nmpuBeneHi cxeMaTHIHI KOJTOHKH OAWHHUYIHHAX
00’€eMiB 13 3a3HAYEHHSAM EMHOCTEH KOMIIOHEHTIB.

Tabawms 3 — KinpkicHi BeTHYnHU (a30BUX KOMIIOHEHTIB IPYHTY
Ha no3Ha4I migomsy mramMiiB Ne 1 — 4 110 1 micisl yIIiIbHEeHHSI

Ne| AGc.
o lw | pa | S Sum | Ve | Ve | Va | V| Vuo | Ve
M" II.€. r/em® I.e. I.e. I.e. I.e. I.e. I.e. I.e. I.e.
1| a57 0,22 | 1,44 0,72 | 052 | 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
5| 303 0,24 139 | 0,72 | 0,48 | 054 | 0,46 | 0,33 | 0,22 | 0,11 | 0,13
' 0,21 161 | 085 | 0,68 | 0,62 | 0,38 | 0,32 | 0,26 | 0,06 | 0,06
3l a01 0,19 169 | 093 | 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 0,20 162 | 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 == 0,02 A 0,04 [T 0,02
~ oo THI L iy
5E] i :f":"‘j ]|' 0,27 IREE 0,27 ‘:;‘:JI l 0,28
‘:l:li 023 [Lii ' ek
0,56 0,66 0,66 0,68
P
2,58r/cm)
Ne3 Ne4
0.13 0,06 005 Fmee? 0.03
s [ loos [T
T o [EAEn 111 0,28
it 1] 0,26 dhiHlo2e [l
Tt 02 '
0,54 0,62 0,63 0,68
ps=
2,58r/cm’

Pucynoxk 7 — CriBBigHOmEeHHS (pa30BUX KOMITOHEHTIB y IpyHTax
Ha MO3HaYLl MiOIIBY IITAMITIB A0 1 MiCJIs BUIPOOYBaHb.



CkopoueHHs 00’ €My TIOp TP YIIUIBHEHH] € HACIIKOM 301IbIIEHHS 00’ €My MiHEpaJIbHUX YaCTOK
3 IUTIBKAMH MOJIEKYJIApHO—3B'13aH0i BoaW. [ligBWINEHHS HIUTBHOCTI CYNPOBOKYETHCS BUTHCHEHHSIM
rpaBiTaliiiHOT YacTUHU BOIM 1 ra3y. Pe3ynbTaTy 3MiHU CHiBBIAHOIIEHH ()a30BUX KOMIIOHEHTIB HaBe/IEHI B
Tabm.4.

Tak, B ocHOBI mocmigaoro mramiy Nel Ha mo3HaYI MPUMHUKAHHS 30HU AedopMartii 10 IiA0IIBr
mrammna o0’eM TOp, MiJ BIUIMBOM IPHKIAJSHOTO HaBaHTaXeHHs, 3HM3uBCS Ha 10%. IIpum mpomy B
mopax, SKi 3aJIUIIWINCh, €MHICTb MOJICKYJSIPHO—3B'I3aHOI Bomu 30inbImmiacs Ha 4%, a €MHICTh
rpaBiTaliifHOT YaCTUHH BOJH i ra3y, N0 KO)KHOMY KOMIIOHEHTY, 3HU3WIHCS Ha 7%.

Ta6mums 4 — Cran Ga30BUX KOMIIOHEHTIB Ha TTO3HAYIII ITiIOIIBU JOCTIAHUX ITAMIIB J0 1 MiCs
VIIJIbHEHHS CTATUYHUM HaBaHTaKEHHSIM

Ne CTaH IpyHTIB 10 i 06’em, 1.0.
MOCTIAY| MiCIS yIIITEHEHHS V, V, Vy Vim Vizp Vg
10 0,56 0,4 0,32 0,23 0,09 0,12
1 micis 0,66 0,34 0,29 0,27 0,02 0,05
3MiHH +0,1 -0,1 -0,03 +0,04 -0,07 -0,07
110 0,54 0,46 0,33 0,22 0,11 0,13
2 micist 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 micis 0,68 0,32 0,30 0,28 0,02 0,02
3MiHH +0,02 -0,02 | -0,01 +0,01 -0,02 -0,01
10 0,63 0,37 0,32 0,26 0,06 0,05
4 micis 0,68 0,32 030 0,28 0,02 0,02
3MiHH +0,05 -0,05 | -0,02 +0,02 -0,04 | -0,03
[Mpumirtka: 3mMiHu pa30BUX KOMITOHEHTIB: "+" — 30inbmieHHS, "—" — 3MEHIIEHHS

[Tix BOIIMBOM THCKY CTHCHEHOTO Ta3y BiOyBa€ThCs BUTHUCHEHHS TpaBiTalliifHOT YaCTHHU BOIU.
0O0’em Ta3y 30UTBIIYETHCS B pe3yNIbTaTi BUTUCHEHHS BOAM 31 3HIDKEHHSIM TIOPOBOTO THCKY. Y Iieil mepion
(crabinizamii gedopmariit) crocrepiraloTbes AOAATKOBI NedopMalii YHIUTBHEHHS, MIBHIKICTh SKHX
3HH)KY€ETHCS B 4aci.

TpuBamicTe mporecy BUTHCHEHHS CTHCHEHMM Ta30M BOJM BH3HA4Ya€ TPUBAJIICTH cTabiizamii
nedbopMariiii, ska 3aneKuTh Big 06’eMy 30HH Aepopmarii. B ocroBax mrrammis  mwiomero 0,03...0,1m° 3
MaJauM 00'eMOM 30HH YIIUIBHEHHs TIpoIlec cradimizartii meopmariiii 10 yMOBHOI BEIHMYHWHHU IIBHIKOCTI
ii HapoCTaHHs TPHBA€ B JIECOBUX IPyHTax Kimbka fi0 [5]. B ocHOBax (yHIaMEHTHHX IUTHT IUIOMLICIO
Ginbure 400 M ii TPHUBAIICTh CTAHOBUTH KiJIbKa JECATUIITE [6].

BucHoBknu:

— Ilpomec yurinbHEHHS CyPOBOIKYETHCS 3HIKEHHSIM 00’ €My TIOp B pe3yNbTaTi 30UIbIIeHHS 00’ eMy
MiHepaJbHUX YaCTOK 1 MOJIEKYJISIPHO—3B's13aHOT BOJAM B OJUHHULI 00’ €MY IPYHTY.

— CkopoueHHS 00’eMy TIOp BUKJIMKA€E 3HIDKCHHSI TPaBiTAIIIHOI BOJIOTOEMHOCTI 1 ra3oeMHOCTI. [Ipn
[IBOMY CKOPOYEHHsI T'paBiTaIiiiHOI YaCTUHH BOAM BiOYBA€ThCA B Pe3yNbTaTi Il BUTHUCHEHHS 3 TIOP
IPYHTY, @ CKOPOUYCHHS Ta30€MHOCTI € HACHTIIKOM Horo edy3ii, cTuCHeHHS 1 audy3ii.

— V¥ mepiog crabimizanii aedopmauiii ymiibHEHHsS TiJl BIUIMBOM IOCTIHHOTO HABaHTa)KEHHS B
pe3ynbTaTi BATUCHEHHS BOAM BiI0yBa€eThCs 301IbIICHHS 00’ €My Tra3y i 3HIKEHHS HOTO THCKY.

— B mepiox crabimizamii medopmariiii yuiipbHEHHS TiJ BIDIUBOM IOCTIHHOTO HAaBaHTaKEHHS
BiOyBa€ThCs Iy’Ke MOBIJIbHE 3HIKEHHS IOPOBOTO THCKY B Pe3yJbTaTi BUTUCHEHHS IOPOBOi BOAM
CTHCHEHMM ra3oM. THUCK ra3y 3HHXKYETHCS Ta BUKJIMKAE HE3HAUHE JOJAATKOBE YIIIIbHEHHS.
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