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s nogvlutenust NPOBO3HOU CHOCOOHOCIU 2PY3OHANPSIICEHHBIX HANPABLEHUL 0OHOU U3 KIIOYeBblX 3a0ay
pazeumusi OAO «PX/» 0o 2030 200a ssnsemcs pazsumue msicenogectozo 0eudicerus. Ce2o0Hs 0OHUM U3
Haubonee YA36UMbIX INEMEHMOB JHCELEIHOOOPONCHO20 NYMU SBTISAEMCSL 3eMIHOe NOJOMHO, KOMOpoe 8 OC-
HOBHOM NOCHIPOEHO U3 2TUHUCIBIX 2PYHMO8. [Ipobremoil nosviuienus: HA0eIHCHOCHU PADOMbL 3eMISTHO20 NO-
JIOMHA U3 MAKUX 2PYHMO8 3AHUMAIOMCS MHO2Ue HayyHo-ucciedosamenvekue uncmumymol. Ocobyio akxmy-
ATLHOCMb NPUOOPEMAIOM UCCIE008AHUSL N0 NPUMEHEHUIO MECTHBIX ePYHIMO08, nymem ux cmabuiuzayuu. B
X00e NPOBeOeHHbIX UCCLE008AHUL KOMNOZUYUOHHO20 MAMEPUALA U3 PA3TUYHBIX 8UO0E ZPYHMOG, C NOPH-
JIGHOYeMEeHmoM U NOTUMEPHO-MUuHepanvHol komnozuyuu Nicoflok Ovina ycmanogiena 603M024CHOCHb UC-
NOMb306AHUS KOMNJIEKCHO YKPENIEHHbIX SPYHIMO8 8 KOHCMPYKyuu dceie3nvlx oopoe. Cmabunuzayus mecm-
HBIX 2PYHMO8 obecneyum Ooflee 8blcoKUe NPOUHOCIHbIE CEOUCMBA, COXPAHUM CMADUTLHOCTb GIANCHOCU

2PYHMOB A0pa 3eMAAH020 NOJIOMHA, CHUZUM CIMOUMOCHb CIMPOUMENbCMBA HCENe3HbIX 00POo2.
Knrwouesvie cnosa: mecmuvie epyHmol, cmabuiuzayusi, NOIUMepHo-murepaivias komnosuyus Nicoflok,

3eMJIAIHOE NOJIONTHO, CIUHUCIbLE CPYHNIbL.

Jnst  TOBBIIIGHHUST MPOBO3HOW CIIOCOOHOCTH
IPY30HAIIPSDKCHHBIX HAIPABICHUNW OAHOM M3 KO-
yeBbIxX 3a1a4 pa3Butua OAO «PXK/» no 2030 rona
SIBJIAETCS] Pa3BUTHE TAKETOBECHOTO ABMXKEHUS MPH
OJHOBPEMEHHOM TOBBIIIEHUH CKOPOCTEH ¢ MHMHH-
MU3aIMeH 3aTpaT Ha AKCIUTyaTalHuio OOBEKTOB HH-
(dpacTpyKTypsl Ha BCEX CTaAUSAX JKU3HEHHOTO ITHK-
ma [1].

Ha cerompsmuuii neHb, OMHMM M3 Hanboiee
VS3BUMBIX DJIEMEHTOB KEJE3HOJOPOKHOTO IyTH
sIBIIAETCS 3eMJIsiHOE TonoTHO. [lo orenkam crierua-
JTUCTOB Ha 7 % MPOTSHKEHHOCTH KENE3HBIX J0pOr
HaOmomaoTes AeeKThl U aeopManuy 3eMISTHOTO
MoJIOTHA, Tak Kak 70 % >Kelme3HbIX JOpor ycTpau-
BaIOTCA M3 TJIMHUCTHIX TPYHTOB, U B TPOIIECCE IKC-
TUTyaTaliy MPOUCXOJAT JeopMaluid M paspyliie-
HUS 3eMJITHOTO TIOJIOTHA, TaK KaK TNIMHUCTBIE TPYH-
ThI CHIDKAIOT IIPOYHOCTHBIE XapaKTEPUCTUKH C YBe-
JTUYEHUEM BIaKHOCTH [2].

[Ipobnemoli MOBBIIEHHEM HAJIGKHOCTH pabo-
ThI 3eMJITHOT'O MOJIOTHA M3 TJIMHUCTHIX TPYHTOB 3a-
HUMAIOTCSI MHOTHE Hay4YHO-HCCIEI0BATENbCKUE
UHCTUTYTHI [3—7]. TunoBsIM perreHreM 3Toi 3aja-
YH SBJISIETCS] YCTPOMCTBO B KOHCTPYKIUSAX 3EMJIISTHO-
ro TOJOTHA 3allUTHBIX CIOEB M3 JPEHUPYIOLIMX
rpyHTOB [8, 9], CTOMMOCTH KOTOPBIX 3HAYUTEIHHO
BO3pacTaeT C yBEIWYEHHEM NAJIbHOCTHU TPaHCIIOp-
THPOBKH 3TUX MAaTEPHAJIOB, IPH 3TOM He 0OecIedn-
BaeTCsl COXpaHEHHE CTAaOMIbHON BIIAYKHOCTH 3eMJIs-
HOTO TTOJIOTHA B MPOIECCE €ro IKCITyaTallnH.

Ha ceromHsmuuil aeHb 0COOYIO aKTyaabHOCTh
MpHOOPETAIOT HCCICAOBAHUS, HaNpaBJICHHBIE Ha
MOBBIIIIEHNE HAASKHOCTH 3EMJISTHOIO TIOJOTHA C
MpUMEHEHNEM MECTHBIX TpyHTOB [10].

Jiist Toro 4To0Bl HCKITFOUUTH CE30HHBIE 0cial-
JIHWsI BepXa 3eMJITHOTO IMOJIOTHA W 3arps3HEHUS
HWKHEro Ccllosi 0ajulacTa pa3KMKEHHBIM TIIHMHU-
CTBIM TPYHTOM, & TAKXX€ YMEHBIIUTH MPOTUO pelib-
ca, 11e1eco00pa3Ho yCHIICHHE BepXa 3eMIITHOTO T10-
JIOTHA 3a c4er ero crabmmmzanuu [11].

YCTpolcTBO — OpEeUIaraeMblX — YKPEIJIEHHBIX
CIIOEB 3EMIITHOI'O TIOJIOTHA OOECHEUUT HE TOJBKO
BBICOKYIO ITPOYHOCTh M aTMOC(HEPOCTONKOCTh, HO
3HAYUTENFHO CHU3UT CTOMMOCTD CTPOUTENHCTBA.

B naHHOI cTaThe paccMaTpUBAETCS BO3MOXK-
HOCTh HCIOJB30BAHMS Pa3NMYHBIX BHJIOB YKpeTl-
JICHHBIX TPYHTOB B KOHCTPYKLHHU 3€MJITHOTO IIO-
notHa. OmeHka paboTOCOCOOHOCTH TPOU3BOJIH-
Jach  Ha  OCHOBE  pe3yiabTaToB  (PU3UKO-
MEXaHUYECKHX XapaKTePUCTUK KOMIO3MIIMOHHOTO
MaTepuaia, IPUroTOBIEHHOTO U3 CMECH Pa3NIUYHbBIX
BUJIOB TPYHTOB C noptianaueMentoMm tuna [{EMI
kmacca 42,5H u OTedecTBEHHOH MOIMMEpPHO-
muHepanasHOi komnozunuu (IIMK), mpencraBns-
foell co0o0il HepacTBOPHMBIH B BOJIE TOHKOJMWC-
nepcublit mopomok — [IMK «Nicoflok» [12].

Jnst uccnenoBaHusi ObUI TPUHSTH  PACIPO-
crtpaHeHHble B Poccuiickoit denepaunu BUAbI TIH-
HUCTBIX TpyHTOB. Kiaccudukamusi uccienyemMbIx
rpyHTOB [13] 10 YMCITy MIACTUYHOCTH M COAEpIKa-
HUIO MeCUaHbIX YaCTHII TpUBeieHa B Tao. 1.

OKCIEpUMEHT TPOBOAWIICS CIEAYIOMIUM 00pa-
30M: B BO3QYLIHO-CYXON TPYHT BBOJWJICS IIEMEHT B
pa3HoM mporieHTHOM cooTHolneHuu u [IMK «Nico-
flok»; mocne yBma)kHeHUsT TPYHTA JIO ONTUMAaJIBLHOM
BIaXHOCTH [ 14] 1 U3 cMecu (pOpMOBaIKCh 00pa3Ibl
HUIMHApHYEecKoi (opmbl mon Harpyskoit 15 Mlla
[15]; u3roToBICHHBIM OOpa3iaM ObLTH 00ECIICUCHBI
YCIIOBHUSI HOPMAJIBHOTO TBepAeH!A. CpaBHUTENbHBIC
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pe3yabTaThl OMpPEIACICHUs (PU3NKO-MEXaHUUICCKUX

nokasarelneil mpuBeaeHb! B Ta071.2
Tabruya 1

Kaaccnpuxanus uccjienyeMbiX IpyHTOB

W W CozepxaHue necyaHbix
Ne poGwI L P I yactu (2-0,5 mm), % HaunmenoBanue rpyHTa
10 Macce
1 35,1 20,5 14,6 2,15 CYIJIMHOK TSDKENbBIN MbIIeBaTHIN
2 27,29 16,6 10,69 2,41 CYIJIMHOK JIETKHU MbLIeBATHII
3 20,02 14,15 5,87 5,34 cymech IblieBaTas
Tabauya 2
DuU3UKO-MeXaHUYeCKUE XaPAKTEePUCTHKHA KOMIIO3MIIHOHHOT0 MaTepuaJia
Ne Haunmenosanue Bonona- [IpounocTs Monyns nedopmarmu, | Momyis aedhopmanuu
CBILLIEHUE, Ha cxatue, MIla MlIla B YPOBHE OCHOBHOM
% momanky, MIla
MOJHOE Kanuisp. MOJHOE Kanuisp. MOJHOE Enp Epac
1 2 3 4 5 6 7 8 9
Cyneco nsuteBatas (CIT)
CII+114 %+N0,4 % 0,6 4.4 4,3 255 240 100 107
2 CII +116 %+N0,6 % 0,4 6,3 5,8 340 325 100 113
3 CII +118 %+NO0,8 % 0,3 6,7 6,0 355 340 100 115
CyrnmHok nerkuit neuieBatsiii (CIJII)

4 | CIJIII +114 %+N0,4 % 0,6 5,7 4,7 330 320 100 92
CTJIIT +116 %+N0,6 % 0,4 7,1 6,1 395 385 100 97
CTJIIT +118 %+N0,8 % 0,2 8.8 8,0 500 485 100 112

CyrimHok Tsoxednslii neuteBatbiid (CI'TIT)
CI'TII +114 %+N0,4 % 1,3 4.4 4,3 215 305 100 97
CT'TII +116 %+NO0,6 % 0,7 6,2 5,0 315 370 100 101

9 | CI'TII +L18 %+N0,8 % 0,5 7,0 7,5 340 440 100 104

*npuMevyanue

Emp — 3HaueHue HOpMHUPYEMOI'O MOAYJIA JId CKOPOCTHBIX MNAaCCaXXKUPCKUX U oco6orpy30Har[pm1<eHHHx JKCJIC3HBIX

JIopor

Epqc — DKBUBAIEGHTHBI MOAYJb JeOpMani B ypOBHE OCHOBHOM IUTONIAJKK PACCUUTAHHBIN C YUETOM HHKelle-
JKaIMX CII0EB MO pe3yNbTaraM JJab0paTOPHBIX UCTIBITAHUH

CpaBHHUTENBHBIN aHATN3 CBOMCTB  00paslloB
TPyHTa CYNECH W JIETKOTO CYIJIMHKA, KOMIUJIEKCHO
YKperuieHHbIX 1eMeHToM coBmecTHO ¢ [IMK «Nico-
flok» (Nel-6), mpuBeneHHBIH B Tabd. 2, yKa3bIBaeT
HA HEBBICOKHME 3HAYCHUS MMOKa3aTelsl MOJHOro BO-
JIOHACBIIIEHNS, YTO KOCBEHHO CBHUJIETEILCTBYET O
HU3KOH BOJIONIPOHHUIIAEMOCTH TPUMEHSEMBIX Mate-
pHAoB.

VYoxe npu npumeneHuu 4 % 1eMeHTa, KOMIIO-
3T M3 CyIleCH o0ecIieunBaeT MapKy IO MPOYHOCTH
M40, a ipu 6 % u 8 % nementa M60, 4To MO3BOIIA-
€T TIPUMCHSTH B KA4eCTBE BEPXHETO CJIOS 3eMJIISTHO-
ro nnosiotHa B [I-V0p0XxHO-KIMMaTHYECKUX 30HAX.

Bornee BpicOkMe mokazarenu MPOYHOCTH TOKa-
3aJ]l CYrJIMHOK JIETKH. 371ech, TPpU BBEICHHH B CO-
ctaB 4 % nementa u 0,4 % IIMK «Nicoflok», map-
Ka MaTepuala Mo MPOYHOCTH (TIPH TOJIHOM BOJIOHA-
ChIlIIeHnH) cooTBercTBYeT M40, mpu 6 % 1emMeHTa
u [IMK 0,6 % «Nicoflok» - mapke M60,a ipu 8 %

nementa u «Nicoflok» 0,8 % — mapke M80. Dto
TaK)Ke MO3BOJIAET NMPUMEHSATh TaKUE COCTaBbI KOM-
MO3UTa CYIJIMHKAa JIETKOO B KauyecTBE BEPXHErO
cnos  3ewsssHoro nonorHa B II-VaopoxHo-
KIIMMATHYECKUX 30HaX.

[Ipu yKperieHnu CyrJIMHKA TSHKEIOro IbLie-
BaTOr0 Pa3IMYHBIM MPOICHTHBIM OTHOLICHHEM IIe-
MeHTa coBMecTHO ¢ «Nicoflok» (Ne 7, 8, 9), moka-
3aTeNM MPOYHOCTH MO3BOJISIOT yCTPauBaTh BEPXHHM
cioif 3emisiHOro monotHa npu 4% uementa B III-
VI0pOoXKHO-KITUMAaTHUECKUX 30HAX, a nmpu 6 %, 8 %
eMenTa 1 Bo Il 10poKHO-KITMMaTUYECKOMN 30HE.

3nauenust Mmomyned neopmanuu (Eoep) ciost
YKPEIJICHHOI'O IPYHTA M3 CYIIECH TOBBIIIAIOTCS MPH
TIOBBINICHUN coaepkaHus ementa ¢ 240 Mmna mo
340 Mna (mp#u IOJTHOM BOAOHACHIIIEHUH), YTO Tpe-
BBIIIaeT HOpMHUpyeMmoe 3Hauenue E,,, = 230 Mma
JUTSI TIECUAHO-TPAaBUMHON CMecH. 3HAUYCHUs SKBUBA-
JICHTHBIX MOJyJeH AedopMmarvu, YUUTHIBAIOIINE U
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IIPOYHOCTHBIE XAaPAKTEPUCTUKU IPyHTa sipa 3€M-
JIIHOI'O ITOJIOTHA, HOPMHUPYEMBIE B YPOBHE OCHOB-
HOM IUIOIIAJKUA [JIs KEIE3HBIX JIOpOr Pa3IMyHON
KaTCeropuu, IMo3BOJIAIOT UCIIOIB30BaATH CYIIECH IIbI-
neBatyo, ykperiennyro 6 % nemenra 0,6 % «Nico-
flok»; 1 8 % nemenrta u 0,8 % «Nicoflok», coot-
BETCTBCHHO, JJIA XXCJIE3HBIX JOPOI' BCEX KaTeFOpHﬁ,
a mpu ykperiennn 4 % uementa u 0,4 %
«Nicoflok» mnst mopor 1, II m Huke KaTeropusx.
3HauYeHUs] AKBUBAJICHTHBIX MOJYJEH IedopManuu
00pa3IoB U3 CYIIIMHKA JIETKOrO B yPOBHE OCHOBHOM
IJIOIIAJIKA COOTBETCTBYET IpH 4 % 1ieMenTa u «Ni-
coflok» 0,4 % mns crpourenscta gopor I u Il ka-
teropuu ,6,8 % nemenrta u 0,6;0,8 % «Nicoflok»,
COOTBETCTBEHHO, JUIS JKEJIE3HBIX JIOPOT BCEX Kare-
ropuii. ITokazarenu CyrJIMHKa TSDKEIOrO B YPOBHE
OCHOBHOM TIJIOMIAJIKK TIO3BOJISIET YCTPauBaTh BEPX-
HUM CIIOH 3eMJITHOro nojotHa pu 4 u 6 % 1emen-
Ta Ha ene3Hslx goporax [ um II xareropuu, a npu
8 % 1emMeHTa - JUIA JKeNe3HbIX JOPOr BCEX KaTero-
puil.

Brnmecka3anHoe MO3BOJISIET ClIEIAaTh BHIBOIBI:

® YCTpPOMCTBO OCHOBHOH IUIOWIAJAKU C TPH-
MEHEHUEM MECTHBIX TPYHTOB obecrieunut Oojiee BbI-
COKHE MPOYHOCTHBIE CBOMCTBA 3EMIISTHOTO TIOJIOTHA;

® BOJIOCTOMKOCTH YKPEIUIEHHOTO CJIOSl COXpa-
HUT CTaOMJIBHOCTh BJIQXXHOCTU TPYHTOB siipa 3eM-
JIAHOI'O IMOJIOTHA, YTO CHU3UT PHCK IIOTEPU €ro
MPOYHOCTH U 00pa30BaHUs 1e()EKTOB;

® J[PUMCHCHHEC MECTHBIX TIPYHTOB B3aMCH
IIPUBO3HBIX JAPEHUPYIOIIUX MATECPUAIOB B BEPXHUX
CIIOSIX 3EMJISIHOTO TIOJOTHA CHH3UT CTOMMOCTD
CTPOUTENHCTBA YKEIE3HBIX JIOPOT.
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Zolotykh S.N.

RESEARCH OF THE POSSIBILITY OF USING STABILIZED SOIL

IN THE CONSTRUCTION OF THE SUBGRADE OF RAILWAYS

To increase the carrying capacity of freight traffic, one of the key tasks of the development of JSCo «Russian
Railwaysy until 2030 is the development of heavy traffic. Today one of the most vulnerable elements of a
railway track is the roadbed which is generally constructed of clay soil. Many research institutes deal with a
problem of increase in reliability of work of a road bed from such soil. Particularly important studies on the
use of local soil by stabilization. During the conducted researches of composite material from different types
of soil, with a portlandtsement and polymer-mineral composition Nicoflok the possibility of use of in a com-
plex stabilized soil in a structure of the railway track has been established. Stabilization of local soil will
provide higher strength properties, will keep stability of humidity of soil of a kernel of a road bed, will re-
duce the cost of railway construction.

Key words: local soils, stabilization, polymer-mineral composition Nicoflok, subgrade, clay soils
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