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BJIMSTHUE TEMIIEPATYPHO-BJIAJKHOCTHOM OBPABOTKH HA CPOKH HABOPA
IMPOYHOCTHU I'PYHTOBETOHA HA OCHOBE TEXHOT'EHHOI'O CbIPbSI OUUCTKH
IEBEHOYHOI'O BAJIVIACTA

Annomayus. B nacmosiuee 8pemst Ha HCene3H000PONCHOM MPAHCHOPIE, 8 CE53U C NPO8edeHUeM NOJU-
MUKW pecypcochepediceruss, aKkmyaibHbiM SGIAemcsi 60npoc nepepadbomKu U NOGMOPHO20 UCNONb308AHUS
UMEIOWUXCSL CIMPOUMENbHBIX MAMepuanos. B cesasu ¢ smum, npuopumemnotl 3a0aueil A6Is1emcs HeOpeHue
npu CMpoUmenbcmee U peKOHCMpPYKYuU MpanCHOPMHLIX 00bEKMO8 HCeNe3HbIX 00PO2 MAMEPUANO8 NOJYHEH-
HbIX U3 MEXHO2EHHO20 Cbipbsl. Ha dcenesno0oporcHom mpancnopme 0OHUM U3 U008 MAKO20 CbIPbsL SGIAEMCS
omx00 ouucmku uebeHourno2o bamiacma. 3HavumenvHole 006vEMbl OAHHO20 8UOA OMX0008 XAPAKMEPHYL OJis
6cex HanpasieHuil dcenesuvix oopoe Poccutickou @edepayuu. OcHo6HOU 061aCMbI0 NPUMEHEHUSL OONINCHBL
cmamov QYHKYUOHAIbHBIE CIOU 3EMISHO20 NOJOMHA, ( 3HAYUM KOHEUHBI NPOOYKM O0JNCEH YO0BIemBOPsmb
PAOY HOpMAMUEHBIX mpebosanuil. /[ YCmaHoIeHUs. 603MONCHOCU UCHOIb308AHUSL OMX00d 6 KA4ecmee
HANnoOJIHUmesi NPU NPou3e00Cmee 2pYHmMobemona, Heobxooumo nposedeHue 1abopamopHuLX UCCAeO08aHUL,
OJ151 NOJYHEHUST PUBUKO-MEXAHUUECKUX XAPAKMEPUCTIUK UCXOOHO20 U KOHEUHO20 Mamepuanos. [is nonyuenus
NPOYHOCMHBIX NOKA3amenell Ha 2pYHmMoOemone ¢ UCNONb308AHUEM HEOP2AHUYECKO20 GANCYUe20, 8 1a0opa-
MOPHBIX YCIOBUSX, MPEOYEMCs 3SHAUUMETbHBIU NPOMENCYMOK 8peMenu. B npedcmasiennoli cmamve npoana-
JUBUPOBAHA BOZMONCHOCHL NPUMEHEHUSL NPONAPOUHOU KAMePbl NPU UCCAEO08AHUU 2DYHMOOEMOHO8 HA OCHO8E
0mMX0008 OHUCMKU WeOEeHOUH020 OaNIacma 8 Kawecmese KOMNnoHenma nanoanumens. Taxum oopasom, 6 cma-
mbe paccMampusaiomcsi Cpas3y HECKOAbKO AKMYANbHbIX Olisl COBPEMEHHO20 CIMPOUMENbCmed 60npocos. Hc-
Ce008aHUe OAHHBIX BONPOCO8 NO360siem. 1) yckopums cpoxu HAbOpa NPOYHOCMU 2PYHMOOEMOHA, NPU Jd-
OOPAMOPHLIX UCNBIMAHUSX, 2) CHU3UMb CMOUMOCTb NPOU3BOOCMEA 2PYHMOOEMOHA, 3) YMUIusuposam mex-
HO2EHHOE Cbipbe, KOMOopoe He UCHOAb3YeMcsl 8 Opyeux ompacisx, 4) 0c6o600umsv 3HAUUMENLHYIO NOAE3HYIO

NI0WAO0b, 3aHUMAEMYIO OMX00AMU, 5) YMEHLUUMb IKOIOSULECKYIO HASPY3KY HA OKPYICATOUYIO Cpedy.
Knwuesnvie cnosa: webenounviii 6ainacm, o4ucmra 6aniacma, mexHo2eHHoe Colpbe, YKpenieHue 3emis-
HO20 NOJIOMHA, 2PYHMODEMOH, MEeMNEPAMYPHO-BIANCHOCMHAL 00pabomKa.

BBenenue. Ha cerogudmnuii 1eHb Ha Kelne3-
HBIX qoporax Poccuiickoii denepannu medeHOYHBIH
0a/iacT sBISETCA CaMbIM PaclpPOCTPAHCHHBIM BH-
JIOM TOJIINAILHOr0 OCHOBaHUs. JIaHHBIM BHUJ MOJI-
HITAIBHOT'0 OCHOBAHUS IO BO3ICHCTBIEM BHEIITHUX
(haKTOpOB TMOABEPIKEH CHIIBHOMY 3arpsA3HCHHUIO B
TMporecce IKCIUTyaTallui. B cBsI3u ¢ 3THUM, €ro zpe-
HUPYIOIIUE CBOKMCTBA YXYIIIAIOTCS M, KakK CIEI-
CTBHE, OaJlIacT TepsieT HECYIIYI0 CHOCOOHOCTH [1,
2]. JIas BOCCTaHOBJIEHUS UCXOTHBIX IPEHUPYIOLINX
CBOWCTB 0ajUlacT MOJABEPralOT OYMUCTKE. Y THIIM3a-
IIUSI OTXOAOB OYHCTKH, YacCTh KOTOPHIX HaKaIrlTNBa-
ercs B OTBaJIax, a Apyrasg 4acTh CBAJIMBAETCS BIOJb
JIOPOTH TI0 XOAY JIBHIKCHHS IEeOHEOUYUCTHTEIBLHON
MAIIWHbI, SBISETCS HEpelIeHHOH npobiemoi. 3Ha-
YUTENbHBIE 3€MENTbHBIC TEPPUTOPHUU 3AHSATHI OTXO-
JlaMH, OKa3bIBAIOIIMMU IaryoOHOE BO3ACHCTBHUE Ha
OKPY’KaIOIIYI0 Cpey. AKTyalbHOU SBJSETCS 3a7a4a
0 mepepadoTKe U MOBTOPHOMY MPUMEHEHUIO TaH-
HOT0 MaTepuaia.

D¢ (deKTHBHO HUCIONB30BaTh OTXOMBI JKCILTya-
TaIMM >KEJIE3HOJOPOKHOTO MYTH, pelias IpH 3TOM
Mpo0JIEMBI PECYPCOCOEPEKEHHSI B CTPOUTEILCTBE U

OXPaHbI OKpY>KaloIlel Cpepl, SBIAETCS HEOTheMIIe-
MOM YacThlO0 JaJIbHEUILIEr0 pa3BUTHUA JKEJIE3HOJ0-
pokHOI oTpaciu [3—6].

Merogonorus. I'panynoMeTprUYecKuid COCTaB
MaTepuaia OIpeAessics CATOBBIM METOJIOM, a ONTH-
MaJlIbHas BJIA)KHOCTh W MaKCHUMaJIbHasl ITJIOTHOCTb
METOJIOM CTaHIApTHOIrO yIIoTHeHus. s momyde-
HUSI KAPTUHBI MUHEPAJIbHBIX COCTABIISIONINX HCCIIE-
JyeMOTo MaTepuana ObUT UCTIONb30BaH METO/ PEHT-
reHO(ITyOpECIIEHTHOT O aHAIN3a IIEMEHTOB.

OcHoBHas yacTh. C 11eNbI0 yCTaHOBIIEHHS BO3-
MOXKHOCTH HCIIOJIb30BaHUS MaTepuaia, MOJTy4eH-
HOIro B pPE3ybTaTC HUCTUPAHUA H.[eGH;I T'pPaHUTHBIX
TOPHBIX MTOPOJI B TIPOIIECCE IKCILTyaTalluy meOeH 0u-
Horo Oamnacta Ha benroponckoil qucTaHIMU MyTH,
ObUTH OTOOpaHBI MPOOBI ISl MPOBEACHMS HUCIIBITA-
Hull. BusyallbHO OHM TIpECTaBISAIOT COOOH TEXHO-
IFEHHBIA TOHKOAMCIEPCHBIA IIECOK TEMHO-CEPOro
1IBETa C HACHITHOH MIOTHOCTBIO 1545 kr/M° 1 Mony-
neM kpymHoctd Mk=1,13, nipu aTom dpakius 0,16 n
MeHee SIBJIIeTCS HauOoyee XxapakTepHou. [ panyiio-
METPUYECKHI COCTaB, MOIXYYEHHBIH MOCie pacceBa
HMCXOTHOTO Marepuaia, npuBeAéH Ha puc. 1. Co-
rnacHo knaccudpukammn [OCT 8736-2014 «Ilecok
oA CTPOUTEIBHBIX paGOT TEXHUYCCKHUEC YCIIOBUS»
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MOJYYEHHBI MaTepuan OTHOCHTCS K OYeHb Mell-
KOMY IIECKY.

Pe3ynbTathl, momy4eHHBIE C TOMOIIBIO PEHTTe-
HO(JIyOPECIIEHTHOI0 aHainM3a IPOObl HCXOIHOIO
TEXHOI'CHHOT'O CBIPhs (pHUC. 2), MOKa3aiu, YTO Hanbo-
Jiee XapaKTEepHBIMU BEIIECTBAMH, COCTABIISIONIMMU

OCHOBY, fABIsAtOTCA: KpemHe3eM (70 % oT macchl),
TIIMHO3EM, a TaKXKe OKCHJIBI KalblMs M JKele3a.
OcranbHbIe AJIEMEHTHI IPUCYTCTBYIOT B MAJIbIX KO-
JINYECTBaX.
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Puc. 2. Pacnipenenenus OCHOBHBIX OKCHUIIOB

Jns ucpIThIBaeMoro rpyHTa, cormacuo ['OCT
22733-2016 «I'pyHThl. MeTo 1 1a00paTOPHOTO OIIpe-
JIeNTeHHst MAKCUMAJTbHOH MIJIOTHOCTHY, ObLiIa orpesie-
JIeHa ONTUMAallbHasi BIAXKHOCTh M MaKCHMaJlbHas
IJIOTHOCTH (puc. 3). W3 rpaduka BUAHO, YTO OINTH-
MajbHas BIAXHOCTh cocTaBiger W= 12 %, mpu

3TOM MaKCHMajbHas IUIOTHOCTh CKelleTa TpyHTa
paBHa pd=1,85 r/cm’. Vcnions3ys MONydeHHbIE 3HA-
YEHHUs ONTHUMAJIbHON BIAXHOCTH M MaKCHUMalbHOMN
TUTOTHOCTH, OCYIIECTBIISUICS MOA00Op cocTaBa s
YKpeIJIeHus] TPyHTa MUHEpalbHBIM HeopraHuye-
ckuM BspKy1eM (mement [IEM 1425 H) .
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Puc. 3. I'paduk 3aBUCUMOCTH INIOTHOCTH CKEJIETA IPYHTA OT BIIaXKHOCTH
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Tak kak 3HAYUTEIBHYIO CTOMMOCThH YKpPEIlIeH-
HOT'O TPYHTA COCTABJISCT [IEMEHT, TO ONTUMAIIbHBIM
Oy/IeT CUMTAThCS COCTAB, IPU KOTOPOM C MHHUMAITb-
HBIM COZIEp)KaHHEM BSDKYILETO BEIIeCTBa, OyayT J0-
CTUTHYTBI TpeOyemble (U3NKO-MEXaHHUYECKHE Xa-
pakrepuctuku [7-12]. B mpoBeneHHBIX 3KCHEpH-
MEHTaX MPOLEHTHOE COOTHOIICHUE ITPH YKPETUICHUH
TpyHTa MUHEPAIbHBIM BSDKYIIEM OBLIIO TIPUHSTO B
pasmepe 8 %. KommdecTBo 1ieMeHTa pacCUMTHIBA-
JIOCh OT 00IIel MacChl YKPEIIsIeMOro rpyHTa.

Cormacio T'OCT 23558-94 «Cwmecu miebe-
HOYHO-TPaBUHHO-TIECUaHbIE U TPYHTHI, 00paboTaH-
HbIE HEOPTraHMYECKHMH BSDKYIIMMH MaTepHallaMH,
JUIsl TOPO)KHOTO M a3POAPOMHOTO CTPOUTEILCTBAY,
OBLITO TPOM3BENIEHO YKperieHne rpynra. [Ipensapu-
TENFHO TIECOK OBUT BBICYIICH JI0 TIOCTOSTHHOW MacChl,
npu Temneparype 105 °C B cymmnsHoM mkady. Ja-
nee ObLJIO MPOU3BEACHO CMEIICHUE C IEMEHTOM, W
OJTHOBPEMEHHOE YBJI&XXHEHUE JI0 ONTHMAJIbHOM
BIAXHOCTH. B QopMBI-IMIMHAPE  pa3MepoM
50,05%50,05 MM 3achinanach cMeCh MOJ00PaHHOTO
COCTaBa, Jlajiee OHa YIUIOTHsU1ack. @opMoBaHue 00-
pas3ioB MPOU3BOAMIIOCH HA MPECCce, B TEUCHHUE 3 MH-
HYT 10l HOpMAaTUBHOW Harpy3koi. Ilocne ymiorHe-
HUSl TPyHTa ONTHMAIILHOTO COCTaBa, MONYyYCHHBIE

O6pa3HBI-HI/IHI/IHI[pr B3BCHIMBAJIUCHL U IIPOBOANIICA
3aMep reOMETPHUYCCKUX TapaMeTPOB.

I'OCT 23558-94 npeanonaraer TBepaAeHUE 00-
Pa3OB-IIIJINHAPOB B HOPMAIEHBIX YCIOBHUAX (TEM-
nepartypa Bozayxa t=20+2 °C, BIa)XHOCTh — HE Me-
Hee 95 %) B Teuenne 28 cyTok. [ mccrieqoBaHus
BOITPOCA O BO3MOXKHOCTHU MCIIOJIb30BAHHSI TPOIApOY-
HOM KaMepsbl JJIsl YCKOPEHHUsI CPOKOB Habopa mpod-
HOCTH TPYHTOOETOHA OBLIH MPOBEICHBI CIICAYIOIHE
ombITHI [13, 14].

Bce momydenHbie oOpasipl mocie (GpOpMOBKH
ObLTH pa3zeneHsl Ha cepud (Taba. 1.). [lepeas u BTO-
pasi Cepuu TOMYYEHHBIX 00pa3ioB — KOHTPOJIbHBIE,
OHH Ha6I/IpaHI/I IIPOYHOCTb B HOPMAJIbHBIX YCIIOBUAX
B TeueHue 28 cyrok. OcTajibHbIe CEpUU 00pa3IoB
MOMENIAHNCh B MPOMApOYHYI0 KaMepy H IMojBepra-
JIUCh TEMIIepaTypHO-BIAKHOCTHOH 00paboTke. Tem-
neparypa 00paboTKH COCTaBIIsIIa
t= 80 £5 °C. Jlns BbIOOpa ONTHMAIBHOTO IIMKIIA 00-
paboTku OBUIO PENIeHO HCIOJIb30BaHUE JIBYX pas-
JINYHBIX BapuaHTOB 2-4-2 u 4-8-2 (Habop Temiepa-
TYpHI - BpeMs IPOMapUBaHUSI — BPEMs OCTHIBAHUA).
C KOHTPOJBHBIMU CEPUSAMH MPOU3BOIIIIOCH CPaBHE-
HHUE OCTaJIbHBIX CepHil 00pa3IIoB.

Tabnuya 1
Hccaenyembie cepuu 00pa3nos
HaunmenoBanue [{ykn nponapuBaHust CpOKH HCTIBITaHHs, CYT Bononacekienue

1 cepus KOHTPOJIb 28 KalWIsIpHOE

2 cepus KOHTPOJb 28 TIOJTHOE

3 cepust 2-4-2 ITocne mponapku -

4 cepust 4-8-2 ITocne mponapku -

5 cepus 4-8-2 7 -

6 cepus 4-8-2 14 -

[ocne 3aBepiieHUs: TeMIEpaTypHO-BIIAXKHOCT-
HOI 00pa0OTKH 10 nepBoMy UKy (2-4-2) Ha 3 ce-
puH 00pasloB OBLIO OIEHEHO WX BOJIOHACHIIICHUE
(puc. 4) u onpeneneH mpesen MPOYHOCTH HA CKaTHe
B BOJIOHACHIIIIEHHOM COCTOSIHHH. [lociie okoHUaHUs
MponapuBaHus Mo BTOpoMy LUKy (4-8-2) mns 4,5,6
cepuu 00pasIoB, aHAJIOTMYHO IEPBOMY [IUKITY, OBLITO
OIICHEHO BOJOHACKIMeHUe (puc. 4) U mpenen mpod-
HOCTH Ha cxxaTus 171 6 cepun. [Ipu aTom 5 u 6 cepun
00pasioB ObBUIM TIOMENIEHBI B KaMepy C HOpMallb-
HBIMH YCIIOBHSIMH TBEpAEHUS Ha 7 U 14 CyTOK COOT-
BETCTBEHHO. JTa orepariysi Obliia mpoBeieHa s 1o-
JMy4eHUs] TUHAMUKA Habopa MpOYHOCTH TPYTHOOE-
TOHHBIX 00pa310B mociie ux 0opadorku. Ha 7 cyrku
— 5 cepusi, a Ha 14 cyTku — 6 cepusi ObUTH MCITBITAHBI
aHasiorn4so 3 u 4 cepusM. Crycrs 28 cyTok mepBast
cepusi ObUIa MOJBEPIKEHA KAMISIPHOMY BOJIOHACHI-
IICHUIO B Te€UYeHHE 72 4acoB, BTOpasl cepus - IMOJ-
HOMY BOJOHACHIIIICHHUIO B TeueHue 48 gacoB (puc. 4)
Y TIPOBEJICHO UCIIBITAHUE HA TIPOYHOCTb.

Pe3ynbraTel ncnsITaHuii TOKa3au (puc 5.), 4To
00pas3Iiel TIOCIIe IPOTNapKH 0 IUKITY 4-8-2 (cepust 4)
HAOMPAIOT MPOYHOCTH, cOoOTBeTcTBYIOIIYI0 100 %
MIPOYHOCTH MPH MOJIHOM BOJIOHACHIIIEHUH (cepus 2),
9TO CYIIECTBEHHO COKpAIaeT BpeMs J1abopaTopHbIX
WCTIBITAaHUN TaHHOTO MaTtepuana (mpuMmepHO Ha 27
nHelt). [lanbHeliero Habopa npoyHocTd Ha 7 U 14
CYTKH TIOCie TpOMapKu He HaOmonanock. Lukm
2-4-2 nokasay Habop Toibko 80 % mpouHocTH (ce-
pust 3) OTHOCHTEIIEHO TAKUX JK€ 00pa3IoB B BO3pacTe
28 CYTOK U TIOJIHOM BOJIOHACKIICHUH. [Ipu 3TOM 00-
pasibl IPH MTOJTHOM BOJIOHACHIIIEHUH MMEIOT MOKa-
3arens NpoyHocTy HUke Ha 20 % o0pasnos ¢ Karmu-
JIIPHBIM BOJIOHACHIIIICHUEM.

Hccnenyemblii maTepuan I1OKa3ajl BbICOKHE
MPOYHOCTHEIE XapakTepucTuku (M40), 4To cooTBeT-
CTByeT HOpPMAaTUBHBIM TpeboBanusm 1o ['OCT
23558-94. 13 3TOr0 Crneayer 4To MaTepual SBJseTcs
MPUTOAHBIM JUTS TPUTOTOBJICHUSI TPYHTOOETOHA, a
JeNbHEeHIIe ero UCCIe0BaHUs ABISIOTCS MepCIeK-
THUBHBIMH.
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Puc. 5. TIpouHoCTHBIE IOKa3aTEIH

BbiBoabl. B pe3ynbrare mpoBEneHHBIX UCCIIe-
JOBaHUI Oblla OIEHEHa MPUTOAHOCTh OTXO0Ja
OYHUCTKHU II€OCHOYHOr0 Oayuacra i yKpeIUICHUS
ero meMeHToM. Tak ke ObUIM yCTaHOBJICHBI 3aBHCH-
MOCTH BIIUSTHHSI TEMIIEPATyPHO-BIAYKHOCTHON 00pa-
0OTKM Ha JMHAMUKY HaOopa MPOYHOCTU TPyHTOOE-
TOHHBIX 00pa3ioB. OCHOBBIBAsACh HA TONYYEHHBIX
JIAaHHBIX MOJKHO YTBEP)KAaTh ciemyromiee: 1) mpume-
HEHHeE IPONapovHON KaMephl T YCKOpPEeHus Habopa
MPOYHOCTH TPYHTOOETOHA — IIeJIeco00pa3Ho; 2) om-
TUMAIBHBIM SIBJISIETCS PEKUM TPOMApPUBaHUS 110
nukry 4-8-2; 3) mpeaen npovYHOCTH IIPH CHKATUHU Ce-
puii 00pa3IoB MOJYYSHHBIX TOCIIE IPOMaPOYHON Ka-
MEphI, COITOCTaBUM C 0OpasliaMu B Bo3pacte 28 cy-
TOK, TTOIBEPTIINXCS MOJTHOMY BOJOHACHIIICHUIO; 4)
MpH J00aBJICHUU B IPYHTOOETOH CTaOMIM3aTOpa, a
TaKKe P BBEACHUH B IIEMEHT JJ00aBOK — TpeOyercs
MPOBENICHHE JOMOJTHUTENBHBIX HMCIBITAHUN  JIIsS
YCTAHOBJICHUSI U3MEHEHUS MOTYYEHHBIX 3aBHCHMO-
crei.

Hcmounux ¢unancuposanusn. IIpocpamma
pazeumusi onoproco yuugepcumema na 6ase BI'TY
um. B.I'. lllyxosa.

BUBJIMOT PAOMYECKH CIIUCOK

1. «CtpaTerus pa3BUTHS >KEIE3HOIOPOKHOTO
Tpancropta B Poccmiickoit ®denmeparuu go 2030

rona». YTBepkaeHa pacnopsbkeHueMm IlpaButensb-
crBa Poccuiickort @eneparuu ot 17 urons 2008 T.
Ne877p.

2. Bemnuko [[.B., TonctukoBa H.A. Anamus
3arps3HEHHOCTH IieOeHouHoro Oayiacra // M3Be-
ctusi Tpanccuba CulOupckuii rocynapCTBEHHBIN
YHUBEpPCUTET myTer coodmienus. 2016. Ne 3. C. 110—
117.

3. I'yces H.K. CtpoutenbcTBO KOHCTPYKTUB-
HBIX CJIOEB a3POJIPOMHBIX W JIOPOXKHBIX OJSKI U3
MECTHBIX MaTepuajioB // Hayka U TexHUKa B JOPOXK-
Hoit orpaciu. 2013. Ne 2 (65). C. 21-22.

4. Nakamura T. et al. Development of railway
roadbed improvement method for existing lines by
reusing deteriorated ballast // Quarterly Report of
RTRI. 2014. T. 55. Ne. 1. Pp. 46-50.

5. T'opnos A.B. NHHOBaITMOHHBIH MMOAXO K pe-
KOHCTPYKIIMHM 3eMJITHOIO TOJI0THa // Mup TpaHc-
nopta. 2016. T. 14. Ne. 3. C. 106—122.

6. Jian Q. Study on depth of roadbed working
area and its influence factor // Urban Roads Bridges
& Flood Control. 2013. T. 10. Pp. 044.

7. Kharun M., Svintsov A. P. Soil-Cement Ra-
tio and Curing Conditions as the Factors of Soil-Con-
crete Strength // Key Engineering Materials 2017.
Vol. 73. Pp. 358-363.

8. Jlanmc A.JI., PasyBaes JI.A. Y cunenue rpyH-
TOB 3EMJITHOT'O TOJIOTHA Ha MOAXOJaX K MOCTaM U

44



Becmuux BI'TY um. B.I'. [llyxoea

2018, Nell

nyrenposoaam // Bectauk PocroBckoro rocynap-
CTBEHHOT'O YHHBEpCHTETa myTel coobuienus. 2016.
Ne 3. C. 97-104.

9. 3aropogusix K.C., Kykuna O.b. Ananuz
mpoOIeMbl  YKPEIUIEHUS! TJIMHUCTBIX TPYHTOB //
Hayunslii BecTHUK BOpOHEXCKOro rocynapcrBeH-
HOTO apXUTEKTYpHO-CTPOUTENHFHOIO0 YHHUBEPCUTETA.
Cepust: Ctyznent u Hayka. 2016. Ne. 9. C. 55-63.

10. AkumoB A E., TpayrBaun A.W., YepHorunp
B. b. [loBbIenne (pu3NKO-MeXaHUUECKHX XapaKTe-
PUCTHK YKpEIUICHHBIX TPYHTOB IPH NPHUMEHEHUH
CTa0HIM3Upyomux 100aBok cepuu YUmmMcToH /
Hayka u oOpa3oBaHuE B COBPEMEHHBIX YCIIOBHUSX:
cO. MaTepwalioB  MEXKIyHapomHOH  (320YHON)
Hay4YHO-TIpaKTH4YecKkor koHpepenuu // Haydano-us-
narensckuii «Mup Hayku» (Hedrekamck, 15 cen-
1s10pst 2017 1.), Hedprekamek: M3n-so Hayuno-u3zna-

11.Li Z., Ma J., Yuan H. Research and practice
on grouting technology with new cement-based/pol-
ymer composite // Modeling and Computation in En-
gineering II. 2013. T. 201. Pp. 207-212.

12.Pereira R. S. et al. Mechanical stabilization
of soils as alternative for construction of low cost for-
est road //Nativa: Pesquisas Agrarias e Ambientais.
2017. T. 5. Ne. 3. Pp. 212-217.

13.Ramezanianpour A.A., Khazali M.H.,
Vosoughi P. Effect of steam curing cycles on
strength and durability of SCC: A case study in pre-
cast concrete // Construction and Building Materials.
2013. Ne 49. Pp. 807-813.

14.Hanifac A., Kimb Y., Lua Z., Park Ch.
Early-age behavior of recycled aggregate concrete
under steam curing regime // Journal of Cleaner Pro-
duction. 2017. Ne 152. Pp. 103-114.

Tenbekuit menTp "Mup nayku'", 2017. C. 49-55.

Hugopmayust 06 asmopax

Ceaunkass Hatanps BiaaguMupoBHa, KaHIUIAT TEXHUYECKUX HAYK, JIONEHT Kadeaphl aBTOMOOMIBHBIX U KETE3HBIX
nopor. E-mail: karavan1987@mail.ru. bearoponckuii rocynapcTBeHHbIH TexHOMOTHIeckui yauBepceuret um. B.I'. 1ly-
xoBa. Poccust, 308012, benropon, yn. KocTiokosa, 1. 46.

BonsxoB Anexcanap HukomnaeBuy, acnupaHT kadepbl CTPOUTENFHOTO MaTepUaioBeIeHHsT, U3ISTHH 1 KOHCTPYKIHH.
E-mail: olga.koalchenko@mail.ru. benropozckuii rocyaapcTBeHHBIH TexHONOrHYeckuid yHuBepcureT uM. B.I. Illyxo.a.
Poccust, 308012, benropon, yi. Koctiokosa, 1. 46.

Hocmynuna 6 anpene 2018 .
© Cemunkas H.B., bomskos A.H, 2018

ISelitskaya N.V., I *Bodyakov A.N.
!Belgorod State Technological University named after V.G. Shukhov
Russia, 308012, Belgorod, st. Kostyukova, 46
*E-mail: olga.koalchenko@mail.ru

THE EFFECT OF TEMPERATURE-HUMIDITY TREATMENT IN TERMS
OF SOIL CONCRETE STRENGTH BASED ON TECHNOGENIC RAW MATERIALS
OF BALLAST STONE CLEANING

Abstract. At present, in the context of resource-saving policy, the issue of recycling and reusing of existing
building materials is relevant in the railway transport. In this regard, the priority task is to embed materials
for the construction and reconstruction of railway transport facilities derived from technogenic raw materials.
Raw materials of ballast stone cleaning is a type of such raw material. Significant volumes of this type of waste
are typical for all directions of Russian railways. The main application area should be functional layers of the
roadbed; therefore, the final product must satisfy a number of regulatory requirements. To establish the pos-
sibility of using waste as a filler in the production of ground concrete, it is necessary to conduct laboratory
studies to obtain the physical and mechanical characteristics of the source and final materials. A considerable
time interval is required to obtain strength indexes on ground concrete using an inorganic binder in laboratory
conditions. The article presents the possibility of using a steam chamber for the investigation of ground con-
crete based on wastes of ballast stone as a filler component. Thereby a few relevant issues for modern con-
struction are considered in the article. The study of these issues allows: 1) to accelerate the recruitment time
of ground concrete in laboratory tests; 2) to reduce the cost of ground concrete production; 3) to reclaim
technogenic raw materials that are not employed in other industries, 4) to release a significant useful area
that is occupied by waste; 5) to reduce the ecological impact on the environment.

Keywords: ballast stone, ballast cleaning, technogenic raw materials, stabilization of roadbed, ground
concrete, temperature and humidity treatment.

45



Becmuux BI'TY um. B.I'. Illyxoea

2018, Nell

REFERENCES

1. Railway transport development strategy in
the Russian Federation until 2030 Approved by order
of the Government of the Russian Federation on 17
june 2008, no. 877 p.

2. Velichko D.V., Tolstikova N.A. Analysis
of contamination of the crushed stone ballas. Journal
of Transsib Railway Studies. Siberian Transport
University, 2016, no. 3, pp. 110-117.

3. Gusev N.K. Construction of structural
layers of airfield and road clothes made of local
materials. Science and technology in the road sector,
2013, no. 2 (65), pp. 21-22.

4. Nakamura T. et al. Development of railway
roadbed improvement method for existing lines by
reusing deteriorated ballast. Quarterly Report of
RTRI, 2014, vol. 55, no. 1, pp. 46-50.

5. Gorlov A.V. Innovative approach to the
reconstruction of roadbed. World of transport, 2016,
T. 14, no. 3, pp. 106-122.

6. Jian Q. Study on depth of roadbed working
area and its influence factor. Urban Roads Bridges &
Flood Control, 2013, vol. 10, pp. 044.

7. Kharun M., Svintsov A.P. Soil-Cement
Ratio and Curing Conditions as the Factors of Soil-
Concrete Strength. Key Engineering Materials,
2017, vol. 730, pp. 358-363.

8. Lanis A.L., Razuvaev D.A. Strengthening
the soils of the roadbed on approaches to bridges and
overpasses. Bulletin of the Rostov State University
of Railway Transport, 2016, no. 3, pp. 97-104.

9.  Zagorodnykh K. S., Kukina O. B. Analysis

Information about the authors

of clay soil strengthening problem. Scientific Herald
of Voronezh state University of architecture and civil
engineering. Series: Student and science, 2016, no.
9, pp. 55-63.

10. Akimov A.E., Trautvain A.l.,, Chernogil
V.B. Increase of physical and mechanical
characteristics of fortified soils with the use of
stabilizing additives of the Chimston series. Science
and education in modern conditions: Sat. materials of
the international (correspondence) scientific and
practical conference. Scientific and publishing "The
World of Science" (Neftekamsk, September 15,
2017), Neftekamsk: Publishing House Science and
Publishing Center "World of Science", 2017, pp. 49—
55.

11. Li Z.,, Ma J, Yuan H. Research and
practice on grouting technology with new cement-
based/polymer  composite. Modeling and
Computation in Engineering II, 2013, vol. 201, pp.
207-212.

12. Pereira R. S. et al. Mechanical stabilization
of soils as alternative for construction of low cost
forest road. Nativa: Pesquisas Agrarias e
Ambientais, 2017, vol. 5, no. 3, pp. 212-217.

13. Ramezanianpour A.A., Khazali M.H.,,
Vosoughi P. Effect of steam curing cycles on
strength and durability of SCC: A case study in
precast concrete. Construction and Building
Materials, 2013, no. 49, pp. 807-813.

14. Hanifac A., Kimb Y., Lua Z., Park Ch.
Early-age behavior of recycled aggregate concrete
under steam curing regime. Journal of Cleaner
Production, 2017, no. 152, pp. 103-114.

Selitskaya, Natalya V. PhD, Assistant professor. E-mail: karavan1987@mail.ru. Belgorod State Technological Univer-
sity named after V.G. Shukhov. Russia, 308012, Belgorod, st. Kostyukova, 46.

Bodyakov, Aleksandr N. Postgraduate student. E-mail: olga.koalchenko@mail.ru. Belgorod State Technological Uni-
versity named after V.G. Shukhov. Russia, 308012, Belgorod, st. Kostyukova, 46.

Received in April 2018

I[J'[H HUTHPOBAHUSA:

Cemunkas H.B., bomsikoB A.H. Briusinue TemmepatypHO-BIaKHOCTHOH 00pabOTKH Ha CPOKU HaOOpa MPOYHO-
CTH TPYHTOOETOHA Ha OCHOBE TEXHOI'CHHOI'O CHIPbS OYMCTKH IeOeHOYHOro Oasuiacta // Bectauk BI'TY um.
B.I'. llyxosa. 2018. Nel1. C. 41-46. DOI: 10.12737/article_5bf7e354af97¢4.14888614

For citation:

Selitskaya N.V., Bodyakov A.N. The effect of temperature-humidity treatment in terms of soil concrete
strength based on technogenic raw materials of ballast stone cleaning. Bulletin of BSTU named after V.G.
Shukhov, 2018, no. 11, pp. 41-46. DOI: 10.12737/article Sbf7e354af97¢4.14888614

46



