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AnHotauusi. ITocmanoexa npoobnemsvl. BaxHbIM TOKa3zaTeleM MpH IIAHUPOBAHUM HHBEKIIMOHHBIX pPadoT
SIBISICTCA KaK TPaHyJIOMETPHUYECKHH COCTaB TPYHTOB, TaK W CaM COCTaB MHBEKIMOHHOTO pacTBopa. MpeanbHBIM
CIydaeM HWHBEKINHU SBISIETCS COONIOCHHWE ONTHMAIFHOTO COOTHOIICHHS MEXIy pa3MepaMH YacTHIl pacTBopa M
HHBEKTHPYEMOH cpeasl. DTO COOTHONICHHE COOTBETCTBYET ITOJIHOMY IMPOIHTHIBAHUIO cpelnbl. Ha ceromHsauii 1eHb B
007acTH CTPOUTEIBHBIX TEXHOJOTWH WM3BECTHBI KIACCHYECKHE METOIBI 3aKPEIUICHHS TPYHTOB C IPHMEHEHHEM
rporiecca UHBEKITUH [9]. DTO MOKET OBITh IeMEHTAIHS JIN0O0 CHITMKATH3AIUS C IPUMEHEHNEM Pa3IMYHBIX XUMHUYECKUX
cocTaBoB. B cumiry TOro, 4TO HaMU MpEIOKEHA WHHOBAIIMOHHAS TEXHOJIOTUS YCTPOICTBA MPOTHUBO(MUIBTPAIIMOHHBIX
3aBec, 0c000e BHIMaHUE HEOOXOAUMO YACIUTh IKCILTYyaTAIIMOHHBIM U (PU3UKO-MEXaHUYECKAM CBOWCTBAM MOJTYYaeMbIX
B pe3yNbTaTe WHBCKIUU TPYHTOOCTOHOB. DTO BBI3BAHO TEM, 4YTO MPEJIOKCHHAS TEXHOJOTHS MpPEAyCMaTPHBACT
MaJIOU3y4YEeHHbIE TEXHOJOTUYECKUE pPEIIeHHs, NPUMEHEHHE KOTOPBIX B KOHEYHOM HWTOTE JOJDKHBI MPHUBECTH K
MOJYYCHHIO TPOTUBO(PIIBTPAIIMOHHBIX 3KPAaHOB C 33JJaHHBIMH CBOWCTBaMHU. ey ucciedosanus - n3ydeHue CBOVCTB
MOJYYCHHOTO TPYHTOOCTOHHOI'O MPOTHBO(PIIBTPAIIMOHHOTO dKpaHa. Takue KOHCTPYKIMU JOJDKHBI O0JIQJaTh PSIOM
3aJaHHBIX (H3UKO-MEXaHMUECKUX CBOUCTB. B maHHOM paboTe mpeAcTaBisuio MHTEPEC M3YUUTHh NMPOYHOCTh Ha CXKATHE
MIOMyYCHHON TPYHTOOETOHHOH KOHCTPYKIMH. Bbsieod. B pesynprare HKCHEPUMEHTOB TOIXYYE€H KOMIUIEKC
9KCIEPUMEHTANBHO-CTATUCTHYECKUX MOJETICH, KOTOPBIe ONMUCHIBAIOT OCHOBHEIE MTOKA3aTEIH Ka4eCTBa TPYHTOOETOHOB.
Ha ocHoBanme mosrydeHHBIX JaHHBIX BO3MOXXEH ONTHMAJBHBIA MOAOOp pElenTypHO-TEXHOJIOTHIECKOTO COCTaBa Uil
MIECYaHBIX TPYHTOB C PA3TUIHBIMUA MOIYJISIMA KPYITHOCTH €0 YacCTHII.

KniodeBble ¢10Ba: 2opu3oHmanbubulii NPOMUBOPUILMPAYUOHHBII DKPAH, SPYHMOOEMOH, NPOYHOCb HA Cocamue, yYemeHm,
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AOCTIZKEHHS MINHOCTI TOPU30OHTAJIBHOI'O EKPAHA,
CTBOPEHOI'O 3A TH'EKIHINHOIO TEXHOJIOI'TEIO HA OCHOBI
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Anoraniss. Ilocmanoeéka npodaemu. BaxinvuBuii TOKAa3HUK TiJ 4Yac IUTAHYBaHHS IH'€KIIHHUX poOOIT — SK
TpaHyJIOMETPUYHUI CKJIaA TPYHTIB, TaK 1 caM CKJIax iH'€KIiifHOTO po3umHy. ImeanpHuii BuUmamox iH'ekmii — e
JIOTPUMAHHS ONITHMAJIEHOTO CIIBBIZHOIIEHHS MK pO3MipaMH YacTHMHOK PO3YMHY U iH'eKIiiioBaHOTO cepenoBumia. Lle
CHIBBIJTHOIIICHHS BiJITOBiJIa€ MMOBHOMY ITPOCOYYBaHHIO cepepoBuiia. Ha cporoaHimmHiil neHp y ramysi OyaiBeIbHUX
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TEXHOJIOTIM BiIOMI KJIACH4HI METOJM 3aKpiIUIEHHsS IPYHTIB 13 3acToCyBaHHsM mpouecy iH'ekuii [9]. Lle moxe Oyrn
LeMEeHTalisl a0o CHJKaTh3aliss PI3HUMHU XIMIYHMMH CKiIaJaMd. MU 3alponoHyeEMO I1HHOBAIfHY TEXHOJIOTIIO
BIIAIITYBaHHS MPOTH(IIBTPAIITHOTO eKpaHa, TOX OCOOIHMBY yBary HEOOXITHO MPUAUIATH eKCIUTyaTamiiHuM 1 pi3uko-
MEXaHIYHAM BJIACTHUBOCTSAM OJEpKYBaHHX Yy pe3yJdbTaTi iH'€Kmii TIpyHTOOETOHIB. 3amporOHOBaHA TEXHOJIOTiS
nepenbdadae MaJOBHBYCHI TEXHOJOTIUHI PIllIEHHs, 3aCTOCYBAaHHS SKHX y KIHIIEBOMY ITJICYMKY TTOBHHHO TIPUBECTH IO
OTpUMaHHsI TPOTUQIIBTPALIKHUX €KpaHIB 13 3aJaHUMH BIIACTUBOCTSIMH. Mema 00Cni0iceHHs — BUBYCHHS
BJIACTUBOCTEH OTPHMAHOTO IPYHTOOETOHY MPOTU(IIBTpaliifHOTO eKpaHa. Taki KOHCTPYKIi TOBUHHI BOJOMITH HU3KOIO
3aaHuX (i3MKO-MEXaHIYHUX BIACTHBOCTEH. JIOCTIIHKEHO MIITHICTh HA CTUCK OTPUMAHOI IPYHTOOETOHHOI KOHCTPYKIIii.
Bucnogok. Y pe3ynbrari €KCHEPUMEHTIB OTPHMAHO KOMIUIEKC EKCIIEpUMEHTaJIbHO-CTATUCTHYHHUX MOJIEINeH, sIKi
OIMCYIOTh OCHOBHI MOKa3HUKH SIKOCTI I'pyHTOOETOHIB. Ha mijicTaBi OTpuMaHuX JaHUX MOMJIMBHIA ONTHMAJILHUHA Mi0ip
pelenTypHO-TEXHOJIOTIYHOT0 CKJIay JJIS MIIAHUX IPYHTIB i3 pI3HUMHU MOJYJIIMHU KPYITHOCTI 1Or0 YaCTHHOK.

KimrouoBi caoBa: copuzonmanvhuii  npomuginempayiinuti  ekpau; IpyHMo6emoH, MIYHICMb HA  CMUCK, YeMeHM,
eKCnepuMeHmanbHO-CMAmucmuyHe MoOemo8aHHs.
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Summary. Formulation of the problem. An important indicator in the planning of injection works is a particle size
distribution of the soil and the very composition of injection. The ideal case is to comply with the injection optimum
ratio between the size of particles in solution and injectable medium. This ratio corresponds to complete impregnation
of the environment. Today in the field of building technologies known classical methods of grouting with the injection
process [9]. This may be a cementation or silicification with different chemical compositions. Due to the fact that we
have proposed an innovative technology of impervious curtain device, special attention should be paid to the
performance and physical and mechanical properties of the resulting soil-injection. This is due to the fact that the
proposed technology provides for lesser known technical solutions, the use of which should ultimately result in
impervious screens with desired properties. Goal. The aim of this study is to investigate the properties of the resulting
soil-concrete impervious screen. Such structures should have defined a number of physical and mechanical properties.
In this paper, it was of interest to study the compressive strength of the resulting soil-concrete structure. Conclusion. As
a result of experimentation and implementation of complex obtained experimentally-statistical models that describe the
main soil-quality indicators. Based on these data is possible optimal selection of formulation and technological structure
for sandy soils with different modules size of its particles.
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IMocranoBKka npoodJieMbl. 3ajaud  TpU  OTCYICTBMHM  BOJOYIOpa WU  €ro
JIOKaJIU3aluu HUCTOYHUKOB 3arpsi3HEHUS]  PACMOJIOKEHUH Ha MPAKTUYECKH HeJocAraeMon
TPYHTOB, TPEAOTBPAIICHUS PACHPOCTPAHEHUS  TIyOWHE, JUTSt MPEeAOTBPALLECHUS

TEXHOT€HHBIX  CTOKOB M  MOATOIUIEHWS  PAacOpOCTPaHEHUs  3arpsA3HEHHBIX  CTOKOB
TeppUTOpUN U 3ariIyOJIEHHBIX COOpPY)KEHUU  Tpedyercs YCTPOMCTBO HCKYCCTBEHHOTO
CerofHs pemaroTcs c MIPUMEHEHUEM  BOJOYIIOpa (MpoTUBOPUIBTPALIMOHHOTO
TEXHOJIOTHIT yCTpOICTBa BEPTUKAIBHBIX ~ JKpaHa) B TPYHTE€ TMOJ CYLIECTBYIOIIUM
MPOTUBOMUIBTPAIIMOHHBIX JKPAHOB, KOTOpbIE,  HMCTOYHHUKOM 3arps3HeHHs. Takum oOpa3om,
mis  obecrieueHust dpdexTuBHOM paboOTh,  paboTa MOCBSIICHA MpPoOJIeMe HCCIEIOBAHUS
JOJDKHBI OBITh, KaK MpaBUJIO, 3ariiyOJeHbl B MPOYHOCTH TOPU30HTAIILHOIO JKpaHa,
BOJIOYTIOpPHBIE€ CJIOU TPYHTOB. B TO ke Bpems,
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CO3JIAaHHOTO 110 MHBEKIIMOHHOW TEXHOJOTHH Ha
OCHOBE IIEMEHTHOTO BSIKYIIIETO.

JlaHHOE WCCleIOBaHUE HANpaBJIEHO Ha
pa3paboTky TEXHOJIOTHUHI yCTpoiicTBa
MPOTHBOMUIBTPAIIMOHHBIX 9KpaHOB c
3aJJlaHHOM MPOYHOCTBHIO, B TEX Ciy4yasX, KOrjaa
OTCYTCTBYET WJIM HaxOAWTCS Ha OOJIBIION
rIyOMHE €CTEeCTBEHHBIM CIIOM  BOJOYIOpA.
PesynbTaThl JaHHOTO WCCIIEIOBAHHS SIBIISTFOTCS

aKTyaJdbHBIMM, T. K. PEIIAIOT  BaXHYIO
HKOJIOTMUECKYI0 U COLHaJbHYI0 Mpo0ieMy
3allUTHl  TMOA3EMHOr0  MPOCTpPAHCTBA U
ITPYHTOBBIX ~ BOJ ~ OT  pa3JIM4YHOIO  poja
3arpsI3HEHUM.

Ananun3 myO0JuKanmni. Baxxubsim
II0Ka3aTesIeM npu MJIaHUPOBAHUU
WHBEKTHOHHBIX pabot SIBJISIETCS KaK

IPaHYyJIOMETPUUYECKHI COCTaB TPYHTOB, TaK W
caM COCTaB MHBEKIIMOHHOTO pactBopa [l; 2].
WneanbHblil ciydail UHBEKTIIUN — COOJIO/ICHUE

ONTUMAIIBHOTO COOTHOILICHUS MEXKTY
pazmepamu YaCTHI] pactBopa u
WHBEKTUPYEMOI cpefoil. DTO COOTHOLIECHUE
COOTBETCTBYET  IOJHOMY  IPONUTHIBAHUIO
cpensl. Ha ceropssimHuil JeHb B 00JIacTH
CTPOUTEIBHBIX TEXHOJIOT U W3BECTHBI

KJIACCUYECKHE METOJIbI 3aKPETJICHHUS TPYHTOB C
MPUMEHEHUEM TIpolecca MHBEKIUU [5-9]. D10
MOJKET OBITh IIEMEHTAIUS TUOO0 CUITHKATH3AIUS
C TIPUMEHEHHEM pPAa3JIMYHBIX XHUMHYECKHX
coctaBoB. IIpom3BoacTBO paboOT MO TaKUM
TEXHOJIOTHSIM ~ OTJIMYAeTCS OT TEXHOJIOTHH,
paspaboranHoit Hamu. OpHako — cleayer
OTMETHTH, 9TO (bU3NKO-MEXaHUYECKHE
CBOMCTBA MOJYYCHHBIX TPYHTOIIEMEHTHBIX HUITH
I'PYHTOCHITHKATHBIX JIIEMEHTOB UMEIOT
MIPUMEPHO OJIMHAKOBBIC MPOYHOCTHBIC
xapaktepucTtuki [3; 4]. B cuny Toro, 4ro Hamu
MpeaoKeHa  WHHOBAIIMOHHAs  TEXHOJOTHS
YCTPOWCTBA MPOTUBOPIILTPAITMOHHBIX 3aBEC,
ocoboe BHHUMaHHE HEOOXOAMMO  YIIEJIUTh
AKCIUTYaTallMOHHBIM M (PU3UKO-MEXaHUICCKUM
CBOWCTBAM  TOJYYEHHBIX B  pe3yJbTaTe
WHBEKIIMA TPYHTOOETOHOB. JTO BBI3BAHO TEM,
91O peIIoKeHHAs TEXHOJIOTHS
npeycMaTpuBacT MaJIOM3y4YCHHBIC
TEXHOJIOTUYECKHE  PEIICHUs, MPUMCHCHHE
KOTOPBIX B KOHEYHOM UTOT€ JIOJDKHO IPHUBECTH
K  TONYYEHUIO  TPOTHBOPIIBTPAIIMOHHBIX
AKPAHOB C 33JJaHHBIMH CBOMCTBaMHU.

31

ISSN 2312-2676

Leabo naHHOTO HCCIENOBAaHUS SBISETCS
U3y4yeHHE CBOWCTB TMOJYYEHHOTO TPYHTO-
OCTOHHOTO TPOTUBO(DHIBTPAITMOHHOTO dKpaHa.
Takue KOHCTPYKIIMU JOJDKHBI 00J71a/1aTh PsaoM
3aJIaHHBIX (PU3HKO-MEXaHHUYECKUX CBOMCTB. B
JaHHOW  paboTe  MpEenCTaBIsIO  HHTEpEC
U3YYUTh TPOYHOCTh Ha CXKATHE IOJIy4eHHOMN
IPYHTOOETOHHOW KOHCTPYKIIUH.

HN3noxenue MarepuaJjia. B
JAHHOMHUCCIICAOBAHNHNU3Y4aJIUCh CBOMCTBaA
MOJIyYUEHHOT0  TPYHTOOETOHHOTO  MPOTHUBO-
(GMIBTPaLMOHHOTO JKpaHa. Takue
KOHCTPYKIMU  JIOJDKHBI  00JafaTh  psiioM
3aIaHHBIX  (PU3UKO-MEXaHUYECKUX CBOWCTB.

[IpencraBisio HHTEpPEC U3YUUTh MPOYHOCTH Ha
cKaTue IIOJIy4YEHHOMU IPYHTOOETOHHOU
KOHCTPYKIUHU. 3aJaud, KOTOpble HEOOXOAUMO
PELUTh U JOCTH)KEHUS TMOCTABICHHOH 1IN,
cienylmue:  moadop W oImpeieNeHue
PELIENTYPHOIO COCTaBa, a TAK)KE BAPbUPOBAHUE
TEXHOJIOTUYECKUX PEKUMOB UHBEKTUPOBAHHUS.

B nensix cHuKeHus 3arpar, IpUroTOBIEHUE
BBICOKOIUCIIEPCHBIX CYyCIIEH3HI UHBEK-
LIMOHHBIX PAaCTBOPOB JIOJIKHO OCYILECTBISATHCS
COBMECTHO C XHMMHYECKHMH, a  TaKKe
TOHKOJMCIIEPCHBIMA ~MHUHEPAIIbHBIMUA  J100aB-
KamMu U cyneprutactudukaropamu [10; 11].
[IpumeHeHne mocieqHUX MO3BOJIIET CHU3UTH
3 pexTUBHYIO BSI3KOCTh CyCTICH3UH
WHBCKIIMOHHBIX BSDKYIIUX M PE3KO CHHU3UTh
CEIMMEHTAMI0. DTO JAOKHO ObITh TOCTUTHYTO
3a CYET FTOMOTI'€HMU3AIMU CMECH.

[loBpICHT,  MPOYHOCTH  TPYHTOOETOHA,
co3naTh Ooyiee IUIOTHYIO YIIaKOBKY 3€peH
BO3MOXKHO nyTem I[eJICHAIIPaBICHHOT O
BJIMSTHUSL HA €r0 CTPYKTYpPY TEXHOJIOTHMYECKUX
daxTopoB. Takumu (akTopamu SBISIOTCS Kak
caM  CcoCTaB  TIpyHTOOeTOHa, Tak U
TEXHOJIOTUYECKHE PEIICHHs, TNPUMEHIEMbIC
IIPU €ro MOJIyYEHUH.

B nmanHO# paboTe mpeacTaBisio HMHTEPEC
ONTUMM3UPOBATH COCTABBl TPYHTOOETOHOB, a
TaKXe yCTAaHOBUTH BIIMSHHE TEXHOJOTHUECKUX

dbakTOpoB Ha HUX  (PUBHKO-MEXaHHUECKHE
XapaKTEePUCTUKH.

UccnenoBanus npoBogunauch 1o 18
TOYECUHOMY 4eThIpeX (haKTOpHOMY D-

ONTUMAJIbHOMY MUIaHy [12].
Hopmanm3arust Bcex (hakTopoB cocraBa
OeToHa  BBHIMOJHEHA IO  CTaHJIAPTHBIM
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dbopmynam:

xi = (Xi — Xo)/AXG

rae X0i=035 ()(i.max_’_)(i.min)a
()(Lmax—i_)(i.min)-

B okcnepuMeHTe BapbUpOBAINCH TaKUE
HEe3aBHCHUMBbIE (PaKTOPHI KaK:

X;=450+ 100 pacxoJl BSDKYLIEro B
IPYHTOGETOHE, KI/M’;

X>=50+25 — KOJIMUYECTBO TUAPOCUIIUKATA
HaTpUS;

X 3=0,3 + 0,2
pactBopa, Mlla;

X,/=3 + 1 — BpeMs1 HarHETaHUsI, MUH.

OO6pamaer Ha ceOs BHUMaHHE TOT (PakKT,
9TO JJIsi KyOMUYeCKOro MeTpa TPYHTOOETOHa
MPUHATO JOCTATOYHO OOJIBIIIOE KOJUYECTBO

(1)
AX=0,5

JaBJICHUC  HAar"Hc€TaHUuA

BSOKYIIEro. OJTO OOBSCHSIETCS TEM, 4YTO B
poOypeHHOM CKBa)XMHE HaxOJUTCA
JOCTaTOYHO Oonb1I0€ KOJIMYECTBO

OCHTOHUTOBOI'O PAaCTBOPA, YACTUUYKH KOTOPOTO
HE0OXOIUMO CBSI3aTh B OJWH  IUIOTHBIN
KOHTJIoMepar. Takum o0pazoM, MOTyYEeHHBIN B
pe3yNbTaTe 3TOr0 KOMITO3UTHBIA TPYHTOOETOH
IIOJDKEH 00/1a1aTh OHUM M3 HEOOXOIUMBIX IS
MPOTUBODUIHTPAITMOHHOTO JKpaHa CBOWCTB, a
MMEHHO MMPOYHOCTHIO MPH CIKATHH.

B kadectBe XuUMHMYECKOW J00aBKH OBLI
UCIOJIb30BaH TUAPOCHIMKAT HATpUs (KHUIKOE
cTeki0) (X3). OTa no6aBKa MO3BOJISET CICIUIATH
YaCTUYKHU [IEMEHTA U IPYHTa B OJAMH KOMITO3UT.

Biusguue coJiepKaHus 00aBKHA
TUAPOCUIIMKATa  HATPHS HAa  CBONCTBa
[IEMEHTHOTO KaMHSI HCCIIEeIOBAINCH B paboTax
MHorux aBtopoB [10; 12]. Ognako, corjiacHO
[3], mpocToi epeHOC ONTUMAIbHBIX 3HAUCHUN
KoJauyecTBa J00aBKM B  CYCHEH3UAX Ha
TPYHTOOCTOHBI SIBJISIETCS HEKOPPEKTHBIM, T. K.
qacThb BSDKYILETO pacxopayeTcs Ha
00BOJIAKMBAaHUE 3€PEH TPYHTA W CIICTUICHUE C
Humu. [lpu STOM HEOOXOIUMO Yy4YEeCTh, UTO
MOPTIAHLEMEHT SIBISETCS OJHHUM M3 CaMBIX
JOPOTUX BSKYIIUX KOMIIOHEHTOB.

B kadectBe no0aBku TmiacTuduUKaTopa B
TPYHTOOETOHHYIO CMECh UCII0JIb30BAJICS
pazxwmwxkurens C-3 B komuuectBe 0,8 % (B
mepecyeTe Ha CyXOe€ BEHIECTBO) OT MacChl
BSDKYILETO. Kak  ykasbBajoch  paHee,
MPUMEHEHNUE JTaHHOW, OCTATOYHO JIOPOTOU U
3¢ pexTUBHOH, n00aBKH BBI3BAHO
HEO0OXOIMMOCTBIO TIONYYEHHUSI UHBEKIIMOHHOTO
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pacTBoOpa C 3aJIaHHOW BA3KOCTHIO, TIPU YCIOBUU
COXpPAHEHHUSI WM YaCTUYHOTO YMEHBIICHUS
(U3HKO-MEXaHUYECKUX CBOKMCTB 3aTBEpICB-
IeT0 pacTBopa.

B kauecTBe STaJOHHBIX COCTAaBOB I'PYHTOB
MPUHATHI KBapleBble necku ¢ Myp = 1.5, 2.0,
2.5.

[IpuroToBneHue TPyHTOOETOHHBIX CMECEH
MPOUCXOMIO B TaKOH IOCIEIOBATEIBHOCTH:
NpeIBAPUTENLHO  TOJYyYCeHHAs  CYCIICH3US
BSDKYIIETO, MOJTydeHHast COBMECTHBIM
CMEIIIEHUEM  IIOCIEA0BATEIbHO  BBEICHHBIX
BoAbl ¢ pgoOaBkoit C-3, mopTiaHIaIeMeHTa W
THAPOCUIIMKATA  HATpUsS B CKOPOCTHOM
CMecHTelle, HarHerajgach B J1a0OpaTOPHBII
CTCHJI, 3alOJHEHHBI HEMOJOTHIM KBapIIEBHIM
MECKOM, TePEeMEIIaHHbIM B  COOTHOIICHUH
70/30 ¢ TIMHUCTBIM PACTBOPOM.

B pesynbrare peaimzanuu 3KCIIEpUMEHTA
MOJTyYEHBI YKCIIEPUMEHTAThHO-CTATHCTUYECKUE
MOJICIM, KOTOPBIC OIHCHIBAIOT HCCIICTyEeMBIi
MOKa3aTelbh KaueCTBa TPYHTOOCTOHOB.
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Puc. 1. Brusnue mexnonocuieckux u
peyenmypHuix paxmopos Ha NPOUHOCIb NPU CHCATMUU
epynmobemonog na neckax ¢ Mkp = 1.5

KauectBo rpyHTOOCTOHa B  OONBINON
CTENEHU 3aBUCUT oT UCIOJIb3yEeMBIX
martepuainoB. [IpaBuibHbIN Mog00p MaTepuaioB
JUIS UHBEKTUPOBAHUS TPYHTA, YUUTHIBAOIIUN
Kak TpeOOBaHMS K TpPYHTOOETOHY, TaK H

CBOMCTBA CAaMMX MATE€pUAJIOB, — BaYKHBIM 3Tall B

MIPOEKTUPOBAHUH TEXHOJOTMYECKOIO MPOLECCa.
CBolicTBa UCIIOJIb3YEMBIX MAaTEPHATIOB JOJKHBI
YIOBJIETBOPSATH COOTBETCTBYIOLIUM
rOCy/IapCTBEHHBIM CTaHJIAPTaM M TEXHUUYECKUM
YCIIOBHSIM.
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DU3UKO-MEXaHUYECKUE CBOICTBA
TPYHTOOETOHA OMPEJENSIOTCS B OCHOBHOM €T0
CTPYKTYpOU u PaBHOMEPHOCTBIO
pacnpeneneHus MOJTU(UITTPOBAHHOM
LIEMEHTHOM CYCIIeH3UM B mopax necka. [locrne
WHBEKTUPOBAHUS LIEMEHTHOW CYCIIEH3UM B HEU
HAaYMHAIOT  [POUCXOIUTh CYILECTBEHHbIE
W3MEHEHUs, KOTOPbIe MPUBOAAT K MOIYYEHHUIO

|

1,94

Bpems HHLeKTUPOBAHHA, MUHYT
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KOHEYHBIX CBOICTB Marepuaa. Ot
U3MCHCHUA BBI3BIBAOTCA KaK BHCIIHUMU
CWJIaMHU, IEUCTBYIOIIMMHU MPU MEpPEeMEUINBAaHUU
U YIUIOTHEHUU B IIOPOBOM IIPOCTPAHCTBE, TaK U
BHYTPEHHUMU (bU3UKO-XUMHYECKUMU
npolieccamu, B IEPBYIO ouepeilb, TUipaTanuen
uemenTa [1].
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Puc. 2. Bruanue mexnono2uieckux u peyenmypHuix paxmopos Ha nPoyHOCHb NPU CHCATUU 2PYHIMOOEMOH08!
a — na neckax ¢ Mxp=2.0 u 6— na neckax ¢ Mxkp=2.5

HemanoBaxHbIM (pakTOpOM, BIHUSIOMIUM HA
TUApATalUI0 LIEMEeHTa, a, CJIeJOBaTeIbHO, Ha
MPOYHOCTh KOMIIO3UTAa B IIEJIOM  SIBJISIETCS

peLenTypHbIN COCTaB 51 PEKHAMBI
UHBEKTHPOBAHHUSL.

B pesynbTare peanuzaiuu SKCIEPUMEHTA
ObUTa  WCCleOBaHa  KHHETHKa  Habopa

MIPOYHOCTHU TPU CKATUH [k cube TPYHTOOECTOHOB
MPU PA3IUYHBIX PEKUMaX UHBEKTHPOBAHUS U
npu pa3InIHOM MOJTyJIe KPYITHOCTH
UHBEKTUPYEMOTO MOJCIEHOTO TIECKa.

['paduueckoe mpeacTaBICHUE  MOJEIH,
0TOOpaxaromnie BIIUSTHUE perenTypHo-
TEXHOJIOTUIECKHUX (bakTopoB npu
MCIOJIb30BAHUU MOJICTHHOTO TIECKa C MOIYJIEM
KkpynHocti Mxkp = 1,5, moka3aHo Ha pucyHkel.

Rb[1,5] = 2,7 + 0,33)61 £ OX12 + O)C1X2 -
0,19xx3 £ Oxpxy =0 x> — 0,44x5° + 0,38x:x;5 —
0,19x2¢4 + 0,69x5 £ Ox5” — 0,37x3xs + 0,6 xy —
1,07 x/

AHanu3 pucyHka | NOKa3bIBaeT, 4To IMpH
OTHOCHTEIIBHO HU3KOM JIaBJICHUH
unbektupoBanus (0,1 Mlla) u npu HebGoIBIIOM
BpPEMEHHU MHBEKTUPOBaHUs (4 MHUH.) BO3MOXXHO

33

MoyiydaTb TPYHTOOETOHBI C  JIOCTATOYHOMH
MPOYHOCTHIO TIpU cxkatuu oT 3 MIla u Bhiie,
qTo COOTBETCTBYET TpeOOBaHUSIM
HOPMAaTHBHBIX JOKYMEHTOB.

B cBot0 ouepens MakCUMAaJIbHBIX 3HAYEHUH
OPOYHOCTU TPH CHKATHH fopcupe — 4,83 Mlla
TPYHTOOETOH JOCTUTAeT TMPH YBEIHMYCHUU
nasienus a0 0,5 MIla u BpeMeHU WHBEKIUH
4 MUHYTBI.

NHTEpecHO OTMETUTh, 4YTO YBEJIUYECHUE
naBneHus uabektupoBanus ¢ 0,1 mo 0,5 Mlla
MPUBOJIUT K TMOBBIIIEHUIO MPOYHOCTH ¢ 1,8 1o
4,83 MIIa (1. e. noutu B 3,2 pa3za). B To xe
BpeMs npu yBenudeHuu nasienus ¢ 0,1 go 0,3

Mlla, mnpu  (PUKCHPOBAHHBIX  3HAYEHUSIX
BapbUPYEMBIX (bakTopoB, MTOBBIILIEHHUE
OpOYHOCTH  Habmomaercs B 2 pasa.

JlanpHeilnee MOBBIIICHUE JABICHUS MPUBOIUT
K TOBBILIIEHUIO MPOYHOCTU YK€ N0 2,5 pasa.
DTO MOXET OBITh BBI3BAHO TEM, YTO B MEPBOM
cnyqae HpI/I HHU3KOM JaBJICHUU ILICMCHTHAasA
CyCTEH3MsI TBITACTCS 3aloJHUTh CBOOOJHOE
MPOCTPAHCTBO MEXKAY YacTHUKaMHU TIecKa, a
BOBTOPOM CJIydae CTpysd TIPU BBICOKOM
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JABIICHUM WHBEKIIMU PA3JIBUTAET YaCTHUYKHU Mkp=2,5. DOr1o o0OBsIcCHsETCA  OOJbIIEH
mecka, W TeM caMbiM B 00meM oObeMe  MPOHHMIIAEMOCThIO TPYHTOB M MEHBIIUM
npeobagaeT OonbIriee KOJIMYECTBO  KOA(D(HUIIMEHTOM CMauylBaHUS TECKa.

MOAU(PHUIIMPOBAHHON IIEMEHTHOMN CYCIIEH3UU. BoiBoabl. Bappupys peuenTypHoO-

[IpakTyeckn  aHajoOrMyHas  KapTHHA  TEXHOJOTMYECKUMHU (aKTOpaMHu, BO3MOXKHO B

YBEJIMUEHUSI MPOYHOCTU IMpU yBEIMYEHMH  Imupokux npenenax (ot 0,7 mo 4,83 Mlla nus
JABICHUSI W BPEMEHM  HMHBEKTHUPOBAHUSA necka ¢ Mkp = 1,5 u ot 5 go 7 Mlla nyis necka
HaOro1aach W MPH UCCICIOBAHUM TECKOB ¢ ¢ MKkp = 2.5) perynupoBarh MPOYHOCTH IPH
Mkp = 2, u 2,5, ux rpadpudeckoe oToOpaxeHue  CKaTHM  TPYHTOOETOHOB.  MakcuMallbHas
Ha pUCYHKE 2a ©u 206, COOTBETCTBEHHO. IPOYHOCTh TMPHU CHKATUU JOCTUTACTCA TMPH
[Ippyuem MakcHUMadbHYIHO MPOYHOCTH TMpU  JlaBjieHUUM UHbeKkTHpoBanus 0,5 Mlla wu
C)KaTUM TONYYWIM Ha MOJIENBHBIX TPYHTaX C  BpPEMEHU HHBEKTHPOBAHUS 4 MUHYTHI.
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