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B cmamuve npedcmasnenvl uccae008anus Pu3UKO-MeXAHUECKUX XAPAKMEPUCUK SPYHIOS, YKPENTIeH-
HLIX HEOPCAHUHECKUMU GANCYUUMY 8 KOMIIEKCe CO CIabunusupyromumu 0odasxamu cepuu « Humemon
PA3NUYHO20 PYHKYUOHANBbHO20 HA3HAYeHUA. B danHoli pabome paccmompena 3QhhexmueHocms npumeHe-
HUsl 000ABOK 015l KOMMWIEKCHOO VIYHULCHUS XAPAKMEPUCTIUK SPYHMOG MapKu « Humemon-1» u « Yumemon-
2» paspabomannvie OO0 «HIII « 3HIIo». ][ uzeomognenusa 06pazyo8 yKpenieHH020 epYHMA NPUMEHS-
JIUCH MECIHBIE SPYHMbL CYeIUHOK JeSKUTi NeCYAHUCTBI U CYNEeCh JeSKasl.

Jlobaexu 6600unuce emecme ¢ 80001 YEIANCHEHUS @ COOMBEMCMBUL C PEKOMEHOAYUIMU NPOUIBO0U-
mens. Konuwecmeo dobasxu « Yumemon-1» ona cmabunusayuu epyuma cocmaeaano 0,007 % om maccol
epyuma, « Humemon-2» e6oounu ¢ xonuuecmee 0,01 % no omuoutenuio K yemenmy.

B npoyecce npogedenus sxcnepumenmanvHulx pabom bviau usyven niacmuuyupyrowuii agppexm oo-
DaBOK HA OCHOGE UBMEHEHUS MAKCUMATLHOT NIOMHOCHU U ONMUMATBHOU GIANCHOCIIL 2PYHMA, 6000HACHI-
wenie, NPOYHOCHHbBIE XAPAKMEPUCTIUKY SPYHIMODEMONA NPl COICATMUN U 8 YCAOGUSX HASPYICEHUS O CXeMe
pacmsdicenue npu useube.

Duino yemanoeneno, wmo npumenenue 000agox cepuu « umcmon » n03601em 3HAYUMENLHO NOOHAMb
KII0YeGble XAPAKMEPUCTIUKY 2PYHMODEMON08, He VEeIUuuueds npu 3mom pacxod escyueeo. Jlobaexa
«Humemon-1» umeem apro-evipadicennviti niacmupuyupyrowuil s¢ghexm, cnocobemeyem YiayUuleHuio
VIIOMHACMOCIU SPYHIMA U CHUICACT KOIUYECME0 600bl, mpebyemoe ONsl OOCHUNCEHUS MAKCUMATLHOT
nromnocmu. Jlobaska « Yumcmon-2» aeigemces 2uopoghodu3amopom ¢ 8biCOKOL CmMeneHvio 3QhexmueHo-

CIU NPU CMAabUIUAYUY CPYHINOS.

Knroueesnvie cnosa: oodasxka « Humemon », epyum, cmaduiusayus, ykpenienue, Quauko-mexaHuyecrkue

Xapaxme pucmuxi, asmomoduibHvle 00PO2iL.

Beeaenue. Pa3Butiic aBTOMOOUIBHOIO TPaHC-
[OpTa W WHTEHCHBHOCTH TPY30BBIX IIEPEBO30OK
MPEOBSIBICT Bee OomNee )KECTKHE TPEOOBaHUS K KOH-
CTPYKLHMH aBTOMOOWIBHEIX gopor. IlocTosHHbII
POCT BecCa MOABIKHOTO COCTaBa MPHUBOJIUT K TOMY,
YTO TPAJULHOHHBIC KOHCTPYKLHH aBTOMOOHIBHBIX
JIOPOT 3a4acTyIO HE BBIJCPKUBAIOT JAKE rapaHTHH-
HOro cpoka 3kciutyaranuu. Jlpyras mpoOiema co-
CTOWT B TOM, UTO YaCTO MECTHBIE MaTEpHAaIbI HE ITO-
XOJAT AJI YCTPOHCTBA JOTIONMHHUTEIBHBIX APSHUPY-
FOITUX MJTM MOPO303aIUTHBIX CIOEB OCHOBAHMA J0-
PO’KHBIX OEK, a MPUMEHEHHE ITPUBO3HBIX MATEPH-
aJIOB BBI3BIBACT YOPOKAHNE CTPOUTENLCTBA. B onm-
CaHHBIX BBHIIEC CIyYasX HauOonee pPalOHATIBHBIM
TEXHOJOTHYECKAM TIPHEMOM CTaHOBHUTCA YKpEILIe-
HHUE padoyero Cnosl FPYHTA MUHEPATbHBIM HUIIH KOM-
IJIEKCHBIM BSKyIIpM [ 1-8].

N3BecTHO, 4YTO VKPEIICHHBIH TPYHT MOXET
MPUMEHSITHCS B PA3TUYHBIX KOHCTPYKTHUBHBIX 3IIE-
MEHTaxX: pa0ouMi CIOW 3¢MIISTHOTO MOJOTHA HA J0-
porax BBICIIHX KATErOpHH C YCOBEPIICHCTBOBAH-
HBIMH KAITUTAJIbHBIMHA TMOKPBITUSAMH, B KaUCCTBE
CITOSI OCHOBAHHS Ha JOPOrax ¢ OONCrYeHHBIMH H T1c-
PEXOIHBIMH THIIAMH HOKPBITHS, H B KAYCCTBE HUXK-
HETO CJIOSI JOPOKHOM OJCIKABI HA JOPOrax HUZLINX
TEXHHUYCCKUX KaTeropuil. B 3aBUCHMMOCTH OT KOH-
CTPYKTHBHOTO CJI04, K YKPEIUICHHBIM TPYHTaM NpH-
MEHSIOT Pa3JIMYHBIC TPEOOBaHHS MO MPOYHOCTH H
MOPO30CTOHKOCTH. 3a4acTyI0, HCIONB3Ys B COCTABE
VKPCIUICHHOTO TPYHTa TOJBKO T'PYHT U BKYIICE,
JOOUTBCH TPEOYEMBIX 3HAMCHHN MO MPOYHOCTH, a
0cOOCHHO, IO MOPO30CTOMKOCTH, cloxkHO. s mo-
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BBIIICHUSI MPOYHOCTHBIX U DKCILIYATAMOHHBIX Xa-
PAKTECPUCTUK YKPCIUICHHBIX TPYHTOB HCIONB3YIOT
CHELHANTBHBIE JOOABKH.

Caenyer OTMETHTh, YTO KOHCYHAS 3a74a4a
VKPCIJICHUS PYHTOB COCTOUT B CO3JaHUH TAKHUX HO-
BBIX MATCPUAJIOB, KOTOPHIC Obl OTBSYAIN BO3pACTa-
FOLUM TEXHHYCCKUM TPCOOBAHHUSIMH CTPOSIIUXCS
aBTOMOOHIBHBIX a0por. Ilpu 3TOM AOIKHO MaKCH-
MajbHO YYHUTHIBATECS U HUCIIOIB30BATHCS BIUSHHC
MPUPOTHO-KITUMATHUCCKUX YCIOBHI.

Mertononorusi. Jn1 mposeneHMs mcciaenoBa-
HUU HCHONB30BAIUCH CIACAYIOIUE TPYHTBL CYIIU-
HOK JIETKUM NECUYAHUCTBIM, CYNECh TBEPAAsd, MECOK
MEJIKUI, IMEHYEMBIE B JATbHEUIIEM CYTIIMHOK U CY-
niech. DHU3NKO-MEXaHUUECKUE XapPaKTCPHUCTHKH HC-
XOAHBIX TPYHTOB MPEACTaBICHH! B Tabn. 1, rpanyno-
METPHUYESCKHI COCTaB — B TaOM. 2.

Taonuya 1
DHU3HUKO-MEXAHHYECKHE XAPAKTEPHCTHKH HCXOAHBIX TPYHTOB
HamMmeHnoBaHme moKa3aTes Bu rpyara
CyTTTHHOK JISTKWH MeCIaHNUCTHIN Cymech TBepaas
EcrecrBennas BIaxxHOCTE, Weer, %0 19,8 9,55
Biaxxnocrs Ha rpanurie rekyuectu, Wi, % 34,7 18,8
BitaxxHocTh Ha rpaHuIie packarbiBanusi, Wy, % 25,6 12,84
Unciro m1acTHIHOCTH, I 9,1 5,96
MaxcuMaIbHast IOTHOCTD, Pax, I/CM 1,39 2,03
OnruManbHasd BIAXHOCTh, Wonr, %0 20,0 8,2
Tabrnuya 2
I'panyiaomerpuueckuii COCTAB IPYHTOB
Pasmep cur, MM | 2 | 1 | 0,5 | 0,25 0,1 | <0,01
CYITIMHOK JIETKUI IIeCUaHUCTHII

YactHanie ocTaTku, % 0,00 0,05 0,38 3,22 8,46 84,99

Ilonurre ocrarkm, % 2,90 2,95 3,33 6,55 15,01 100,00

[Tosnble npoxoasl, % 97,10 97,05 96,67 93,45 84,99 0,00

Cynech TBepaasl

YacTtarie octatku, % 421 12,62 64,38 10,31 4,77 5,02

Ilonurre ocrarkm, % 2,90 15,52 79,90 90,21 94,98 100,00

[Tosnsle npoxoasl, % 97,10 84,48 20,10 9,79 5,02 0,00

Jnst yKpeTIeHUs TPYHTOB HCIIOTb30BATH CTabH-
JTU3UPYIOIINE 00aBKH TOProBod Mapku «YUMCTOH
(«Humcton-1» u «HUumcron-2») nmpoussoacrea 000
HITT «3UTTO» r. JIumenk B KOMIUIEKCE ¢ HEMEHTOM
LHEM IVA-II 22.5.

OH3MKO-MCXaHUUCCKUE XaPaKTCPUCTUKU TPYH-
TOB UCHBITHIBAIN B COOTBETCTBHHU CO CJICAYIOLIMMU
HopMatuBHBIMH nokymeHtamu: ['OCT 5180-2015
«I'pyntei. Meroasl 1abOPATOPHOTO OMPEICIICHUS
¢duznueckux xapaxrepuctuky, ['OCT 12071-2014
«'pynTel. OT6OP, YHAKOBKA, TPAHCIOPTHPOBAHUE U
xpanenne oopasuos», [OCT 30416-2012 «I'pyHTHL
JlaGopartopubie ucneiTanus. OOLIHE MOTOKEHUSI,
I'OCT 22733-2016 «I'pyntel. Metoa naboparop-
HOT'O ONPEACICHUS MAaKCHMAIbHOM ILUTOTHOCTHY,
I'OCT 12536-2014 «I'pynte. Metoa naboparop-
HOT'O ONpPEICIICHUI TPaHYIOMETPHUCCKOTO (3epHO-
BOTO) H MHUKPOArperaTHoro COCTaBay.

OH3MKO-MEXaHUUECKHE XAPAKTCPUCTHKH Lie-
menTta uccaeaosanu mo I'OCT 310.3-76 «llemeHTH!.
MerToarl onpeaeacHsT HOPMAIbHOH T'YCTOTHI, CPO-
KOB CXBAaThIBAHHS W PABHOMCPHOCTH HW3MCHCHHS
oosemay, I'OCT 310491 «llementsr. MeToast
ONpEIENEHU MPEAEea NMPOYHOCTH TNPH H3rHOE H
CKaTUN»

OnpeaeneHue npeae/a MPOYHOCTH MPU CIKATHH
ocymecteiasin o 'OCT 10180-2012 «beronst. Me-
TOABI OMPCACICHUS MPOYHOCTH MO KOHTPOJBHBIM
obpaszuam», 'OCT 10060-2012 «berons. MeToapt
OTIPEACICHUS MOPO30CTOHKOCTIY. BogOHACKHIIIICHIE
VKPCILICHHBIX IPYHTOB OIMPEACISIIH B COOTBETCTBUH
¢ pazzenom 4.7.4 TOCT 12801-98 «Marepuansl Ha
OCHOBE OPTaHHUYCCKHUX BSDKYIIHX JJISI JOPOKHOTO H
A3POAPOMHOTO CTPOUTEIBCTBA. METOABI HUCHBITA-
HHUID.

OchnoBnass  yacrb. CoracHoO  JaHHBIM
000 «HITT «3UTTO0» «YnmcToH-1» — crabum-
3arop — rugpodobuzaTop — Moau(UKATOP — MOIH-
mepubii mwiactudukarop. Koadduumenr pacrsope-
HHUA 100aBKkH «HHUMCTOH-1» ¢ BOZOH HAXOOHUTCA B
mpeaenax ot 1:100 xo 1:5000. Pacxox Crabunuza-
Topa rpynra «Ymmcron-1» cocrasaser 0,007 % ot
Macchl rpyHTa Wi 1 1 Ha 7.5 M® KOHCTPYKTHBHOTO
€0 TOPOKHOM oAcKapl. «UmMCTOH-2» — cra-
Ommmzarop — ruapododuzaTop A CTPOUTSIBHOM
mpomseinieHHocTr. Hopma pacxoga mo0aBku mpu
o0bpeMHOU ruapododbm3anmn «YUMCTOH-2» mpHMe-
aseTed B koauaecTse 0,1-0,2 % OT MacChl BXKYIIETO
(ueMeHTa) WK IPYroro Cyxoro mpoAykta. MoskeT
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BBOJIUTHCS B PacTBOp ¢ Bojow 3arBopenus. [lpu pa-
60TE B MOPO3HYIO IIOT'OIY PACXOX MOKHO VBEIUIUTb
Basoe. /JloGasku Brmouaror [IABb, adupHbIe
Macia, GHOMOIMMEPEL, KpacsInue Bemectna [9].
JobaBky BBOJUIHCH BMECTE C BOJOH YBIaXKHE-
HUS B COOTBETCTBUH C PEKOMCHAALUSIMU MPOU3BOAH-
tens. KonnuectBo nodaBku «MMCTOH-1» 11 cTabu-
auzanuu rpyaTa coctaBmstio 0,007 % ot maccet

rpyHTa, «YUHMMCTOH-2» BBOAWINM B KOJIHYECTBE
0,01 % Mo OTHOLICHHUIO K LIEMEHTY .

Uccrnenosanue muacTHUIMPYIOMNX CBOWCTB
nobaBok «YumcToH-1» n «HumcToH-2» mpoBOH-
JOCh TIYTEM AaHAIH3a HW3MEHEHHS ONTHUMAaIbHOM
BIXKHOCTH PA3NHYHBIX BHIOB IPYHTOB MPU MAaKCH-
MaJTbHOH IUTOTHOCTH. Pe3ynprarel CTaHZapTHOTO
VILIOTHEHUS TPYHTOB € HCCICAYEMBIMH JOOABKAMU
MPEACTaBICHBI B TA0J. 3.

Taonuya 3
XapakTepucTHKH CTAHAAPTHOI0 YIVIOTHEHHSI TPYHTOB ¢ HCCJIEAYEMBIMH J00aBKAMH
Tun rpyara [Tpumensiemas jnobaBka MaxcumanabHas IIOTHOCTD, OnruManabHasa BIaXKHOCTD,
Kr/cM? %

CyrauHoK bes robaBku 1,77 19,5
«YumetoH-1» 1,74 17,5

«YumcToH-2» 1,71 19,0

Cynech bes robaBku 2,02 8,2
«YmmcToH-1» 2,04 6,0

«YmMcTOH-2)» 2,00 8,9

W3 mpencraBiaeHHBIX Pe3yIbTATOB BUAHO, HTO

nobaska «HumcTtoH-1» MPOABIAET
mracTuguuupyiomuii - 3QQekT, Tak Kak oOHa
MO3BOMSCT CHH3UTh ONTHMAIBHYIO  BIAKHOCTb

Pa3IUYHBIX BUIOB TPYHTOB Ha 2 %, B TO BPEeMs Kak
«UnMCTOH-2» NMPAKTHYECKH HE BIMACT HA JAHHBIH
mokaszareib. lak, ONTUMaabHAs  BJIAKHOCTBb
CYIJIMHUCTOrO TpyHTa 0Oe3 J00aBKH COCTaBisIa
19,5 %, mpu BBe AcHUM «HUMCTOH-1» OHA CHU3UIACH
mo 17,5 %, a npu ncrone3opanmu «UumcTOH-2»
3HAUCHUE TAHHOTO mmokaszarens cocraBuiao 20,6 %.
Ilpu BBemenun aoGaBku «YumcroH-1» B cymechk
MPHUBEIO K YMCHBIICHHUIO ONTUMAIBHOHN BIQKHOCTH
¢ 8.2 10 6,0 %.

OueBHIHO, YTO BHECCHHWE BOJHOTO pac-
TBOpa crabwiuzaropa «UumcroH-1» B TIMHHUCTHIH
TPYHT TPUBOAMT K CYIIECTBEHHOMY CHIKCHHIO I10-
BEPXHOCTHOTO HATSKCHUC BOJBl HA TPAHHUIIC pPas-
aena az, TeM caMbIM O0sieryas €¢ pacipeacicHIe
HA MOBCPXHOCTH TBEPABIX YACTHUI[ TPYHTA 3a CHUCT
VIAYYIICHUS CMAYUBACMOCTH MOBEPXHOCTH. B KO-
HCUHOM HTOTC, BBCACHHEC m00aBKH «YnMMCTOH-1»
MPUBOIUT K VIYYIMICHHIO TOABUKHOCTH YaCTHIL
IPYHTA APYT OTHOCHUTEIBHO APYra MPU HAJUIHH 0O-
JCC TOHKOH M PAaBHOMCPHOW IUICHKU BOJBI BOKPYT
HUX, YTO YJYYIIACT YMAKOBKY 3€PCH B MPOLICCCE
VIUIOTHCHHUS ¥ BBICOKAS IIOTHOCTH JOCTUTACTCS MTPH
MCHBIIIEM KOJIMICCTBE BOJBI.

BaxxHo OTMETHTB, UTO MPHU BBECACHHH TO00ABOK
ONTUMAJIbHAS BIAXKHOCTh CYIJIMHUCTOTO TPYHTA
JOCTATACTCS PH  MAKCUMAJIbHOHW  IUIOTHOCTH
CKEJICTa IPYHTA, 3HAYCHUE KOTOPOTO UyTh HHKE, UCM
KOHTPOJbHOrO oO0paszua 6e3 noGaeku. Tak, mig
CYTJMHHUCTOrO TPYHTA O¢3 M0OABKH MAKCHMAIbHAS
HJIOTHOCTH TPyHTA cocTaBuaa 1,77 r/cm®, B To Bpems
KaK IpH HCNIONb30BaHUH 100aBKU «YuMcTOH-1» OHa
coctasuna 1,74 r/em?®, «Uumcron-2» — 1,71 r/em®. Ha

TICCYAHOM TPYHTC U CVIICCH JaHHAS TCHACHIUS HC
HabmIromaeTes.

Takum 00pazoM, aHAIN3 U3MCHCHUS OTITUMATh-
HOM BJIQXKHOCTH NMPU MAKCUMAaIbHOMN IJIOTHOCTH pas-
JAWYHBIX BHAOB IPYHTOB MPU BBCACHHH CTaOHIN3A-
TopoB «UmmMcroH-1» 1 «HUnmcToH-2» TOKa3ad, 4UTo
«Yumcron-1» npossiseT miacTUGUIUPY LU 3¢-
(KT 1 MOKET OBITh OTHECCH K KJIACCY IuiacTuuiim-
pyromux ao6asok. Beexenue nobasku «HumcroH-
2» HE MPUBOAUT K YMCHBIICHHIO ONTHMAIBHON
BIQKHOCTH TIPH MAKCHMAIBHOU IUIOTHOCTH TPVH-
TOB, &, CJICJOBATEIBHO, HE MOKET SIBIATHCS 100aB-
KoH-TnacTudukaTopom.

M3BecTHO, YTO CHHXKCHHE BOAOMOTPCOHOCTH
PYHTOOETOHA TMOJOXKHUTCIBHO CKA3hIBACTCI HA €0
MPOYHOCTHHIX XAPAKTCPUCTHKAX U MOPO30CTOUKO-

ctu [10-15].
Jns npoBeACHUS HCCICAOBAHHUHN MO H3VUCHHIO
MPOYHOCTHBIX  XAPAKTCPHUCTHK  YKPEIUICHHOTO

rpyHTa ¢ npumMeHeHHEM n00aBok «YumcToH-1» U
«YUuMCcTOH-2» OBITA U3TOTOBJICHBI [HIUHAPHICCKIS
oOpasipl JUAMETPOM U BBICOTOM, PaBHBIMHU 50 MM,
HzrotosiacHHubiC 00pasipbl MOCAC BBIACPKHBAHUS
ObLIN HUCIIBITAHBI COrJIACHO TpeOOBaHUIM
HOPMATHBHBIX JOKYMEHTOB. KomuuecTBo ao0aBku
«HumcToH-1» A crabuIu3auu TpyHTa
cocrasisno 0,007 % or maccel rpyHTa, «YHUMCTOH-
2» soguan B komuuecTee 0,01 % 10 OTHOIIECHHIO K
Macce neMeHTa. KOoaHdeCcTBO MOPTIAHALCMEHTA —
I, 3 u 35 % macc. [IpoaomKUTETEHOCTE TBCPACHHUS
oOpasuos coctasuna 28 cytok. MsrotosncHHbIE
oOpasipl MOCIC BBIACPKUBAHUS OBLTA WCIBITAHBI
COorjacHO TPEOOBAHMSIM HOPMATHBHBIX JOKYMCHTOB
C ONPCACICHHCM NOPOYHOCTH TPH  CHKATHUH,
MPOYHOCTH MPU PACTSHKCHUH Tpu  M3rHde U
BOJIOHACHIIICHHS.
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Pesynpratel mccnenoBaHHS TPOYHOCTH 00pas-
LIOB B 3aBUCHMOCTH OT KOJIMYECTBA BBOJAHMMOTO Ile-
MeHTa W crabmim3aropoB  «YumcToH-1» w
«Unmcron-2» mpexacrasneHel Ha puc. 1-3. VYcra-
HOBIICHO, YTO MPOYHOCTh 0OPa3LOB BCEX PELCHITYP
VBEIMUUBACTCA C TIOBBINIEHHEM KOJHMYECTBA Iie-
meHTa. [Ipn 3T70M MakcuManpHas MPOYHOCTH TOCTH-
racTcs MpU BBEACHUH 5 % LIEMEHTA B CYTIIHMHUCTHIN
TPYHT.

BaxxHo oT™METHTB, UTO PUMEHEHHE CTa0HIH3A-
Topa «UnmcToH-1» npUBOIUT K OOIBLIEMY VBEIHYC-
HUIO TPOYHOCTH, MO CPaBHEHHIO C J00AaBKOM
«HUuMCTOH-2». AHATTN3 MPOBCACHHBIX UCCIICIOBAHNI

MOKA3aJT, YTO MPU YKPSILVICHHU CYTJIMHUCTOTO rPYHTA
npobaskout «Humcron-1» u 5 % 1iemMeHTa MPUBEIO K
VYBCIMYCHUIO MPOYHOCTU OOPAa3LoB TPYHTOOCTOHA
MPH CHKATHH IO CPABHCHHIO C KOHTPOJIbHBIME 00pa3-
LAMHU, TPUTOTOBICHHBIMHU HA OCHOBE COOTBETCTBYIO-
LIETO KOJUYCCTBA LEMCHTA OC3 MPHUMEHEHHUS J0-
GaBku Ha 32 %; NpH YKpeIIeHUH cynec — Ha 21%.
HameneHue peaea mpoYHOCTH IPYHTA, YKPCILICH-
HOro nobdaskoi «dumcToH-2» B KOMILIEKCE € 5 % 1ie-
MEHTA, MPUBEIO K MCHEC 3HAUMTCIPHOMY YBEIHUC-
HUID TMPOYHOCTH CYIVIMHUCTOIO H CYMECYAHOTrO
IPYHTOB, MO CPAaBHCHHUIO C KOHTPOJbHBIMU (12 u
15 % cOOTBETCTBEHHO).
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Beeaenue crabummzaropa «Humceron-1» u 3 %
LEMCHTA B IPYHT NPUBOJIUT K YBEIHUCHHIO MPEACTA
MPOYHOCTH MPH CKATHH 00pa3LoB IPYHTOOETOHA HA
OCHOBC CYTJIMHKA H CVIECH, 0 CPABHCHHUIO C KOH-
TponbHbIMH, HA 10 u 8 % cooTBeTCTBEHHO. Xapak-
TEP U3MCHCHHS NPEAEIIa MPOYHOCTH NPHU CHKATHH 00-
pa3LoOB TIPYHTA PA3MUYHBIX BHAOB, VKPCILICHHBIX
«Humcton-2» u 3 % 1eMeHTa, aHATOTMYCH HU3MCHE-
HUIO TPYHTOOCTOHHBIX 00Pa3loB HA OCHOBE JAHHOMH
noGaeku u 5 % uemenra. [lo cpaBHeHHIO C
«Unmcron-1», 3adUKCHPOBAHO HE3HAYUTEIHHOC
VBCITHUCHHE MPOYHOCTH CYINIMHHUCTOTO TPyHTa —
8 % u Oonee BEICOKOC M3MEHECHUE AAHHOTO MOKa3a-
T¢I pu crabunuzanuu cynecu — Ha 10 %.

Beenenne 1 % wnemeHra m  crabuiuzaropa
«Humcron-1» wan «HYumMcToH-2» B COCTaB UCXO-

HOTO TPYHTA Ha 3HAYCHMS MPEIL/A MPOYHOCTH 00-
Pa3LoOB OTPA3UIOCh HE3HAUYUTENIBHO. M3MeHEHHE CO-
crasmio 3-5 %.

AHaju3 npeJena MPOYHOCTH MPU U3rHOE KOM-
IUICKCHOH CHUCTEMBI  «TPYHT-CTAOHTH3ATOP-BSIKY-
ee» MOoKa3ad, 4TO AUHAMHKA HAaO0Opa MpPOYHOCTH
0o0pasioB IPYyHTOOCTOHA K BO3ACHCTBUIO M3rHOAI0-
IICH CHIBl CYTJIHMHHUCTBIX TPYHTOB 3HAYUTEIHHO
BBILIE, M0 CPAaBHEHHUIO CO CKUMAIOLIEH Harpy3kou
(tabn. 4). BeeacHue pasaudHOrO KONIMYCCTBA IIC-
menTa (1, 3 u 5 %) u crabunuzaropa «HumcroH-1» B
CYTJIMHOK CMOCOOCTBYET YBCIUYCHUIO MPOYHOCTH
obpasuos mpu usrude Ha 7, 15 u 42 % cooTBeT-
CTBCHHO, IMPH UCMOIb30BAHUN A00aBKU «HHUMCTOH-
2» ¢ aHAJOTHYHBIM KOJHUYCCTBOM LICMCHTA IMOBBI-
IaeT JaHHBIA nmokasareas Ha 6, 12 u 15 % cooTBeT-
CTBCHHO.

Tadnuya 4

Ioka3zaTens npoYHOCTH 00PA3LOB rPYHTO0ETOHA MPH PACTSIIKEHHH MPH H3rH0e

HanmenoBanue qo0aBkn

IIpounocts npu cxaruu, Ml la, Ji1s1 TpyHTOB

CyTIHHOK ¢ IEMEHTOM, %o Cynech, ¢ IeMEHTOM, %o
1 3 5 1 3 5
KonTpoius 0,42 0,80 1,16 0,07 0,58 0,89
«YmmcToH-1» 0,45 0,92 1,65 0,07 0,62 0,94
«YuMcToH-2» 0,45 0,85 1,35 0,07 0,60 0,92

APPeKTUBHOCTE HCIIOB30BAHUS TO0ABOK CEC-
pun «YUMCTOH» AN MOBBIIICHUS MPEALNA MPOUHO-
CTH IpH H3rude CymecH UMEET MEHEE BBIPAKCHHBIH
xapaktep. Tak, VKpPEeIICHHE CYIECYaHOTO TPYHTA
5 % uemenra u qobaBkamu cepun «HumMCTOH)» TpH-
BEJIO K YBEJWUYCHHIO NOKazaTensd B mpeaenax 10—
12 %.

BaxHO OTMETHTB, UTO MO AHATOTHH C MIPEICIOM
MPOYHOCTH IMPH CIKATHH, MAKCUMAITBHBIH 3 eKT Ha

MOKA3aTEIb MPEIAC/IA MPOYHOCTU MPH U3rHOS OKa3bI-
BacT gobaska «HumMcToH-1)».

OOpasupl TPyHTA, VKPCILUICHHOTO LIEMCHTOM
COBMECTHO ¢ mobaBkamu cepuu «HuMCTOH», MOA-
BEPrajuch MOJHOMY BOJOHACHIIICHUID B COOTBET-
cteuu ¢ 'OCT 12801-98. Pesyaprarsl mcciacaoBa-
Hul npeacrasiacHsl B Tada. 5. Jlas cpaBHeHus Obutn
3aopMOBaHBl KOHTPOIBHBIC OOpPA3LbI, MPUTOTOB-
JICHHBIC HA OCHOBE COOTBETCTBYIOIIETO KOJUYCCTBA
LEMEHTA 03 IPUMCHCHHS 100ABOK.

Tadruya 5

3HavyeHHe BoAOHACKIIIEHHSI 00Pa3L0B IPYHTA, YKPENJIEHHOT0 HEMEHTOM PAa3JIHYHOI0 KOJIH4YeCTBA
U crabuanzatopamu «Uumceron-1» u «Yumcron-2»

Buz rpyara
HaHMeROBAHIE TOGaBKI CyTIHHOK, preHneHHLH‘iI HIEMEHTOM Cymnechk, YKpeIJICHHAS TIEMEHTOM B KOJH-
B KomaecTBe, %o qecTBe, %
1 3 5 1 3 5
Konrpoan 3,05 1,93 1,68 1,97 1,21 0,78
«UumcToH-1» 2,44 1,68 1,56 1,73 0,98 0,55
«YmmcToH-2» 2,20 1,62 1,48 1,65 0,73 0,18

AHaJ’II/IS OpCACTABJIICHHBIX PC3YJIbTATOB IMOKa-
3aJ1, YTO BOAOHACBHIICHHE OOPa3LiOB TPYHTOOCTOHA
HA OCHOBE CYIICCH OBbLI0 MHHHUMAIBHBIM . DTO MOXKET
OBITh CBSI3AHO C TEM, UTO PAHYJIOMCTPHUICCKUH CO-
CTaB CYICCH SIBISCTCS HauOOJCE PALIHOHATBHBIM,
TaK KaK KPYITHBIC ITOPBI MEXKIY YACTHLIAMU MECKA 3a-
MOJIHCHBI TOHKOAUCIICPCHBIMU TJIMHUCTBIMU YaCTHU-
L[AMH.

¥YcranoBneHo, uto crabunmuzatop «YumMcToH-2»
CHocOOCTBYET HAMMEHBIIEMY HACHIICHUIO 00pas-
LOB rpyHTa BOoM. Tak, 0Opa3ipl CyrInHKA, YKPEII-
neuHoro 1 % nemeHTa 63 UCIOIb30BAHMSI CTAOUIH-
3aropa, MOKA3bIBAIOT BOJOHACHIICHHUC PaBHOS
3,05 %, B TO BpeMst KaK AOMOJHHTCIBHOS BBCACHUC
no0aBku «HUMCTOH-2» MPUBOAUT K CHHKCHUIO BO-
mouaceimernng Ha 28 %, «Yumcron-1» — Ha 20 %.
VBEIHUUCHUH KOJIUYICCTBA HCOPTaAaHHUICCKOTO BSIKY-
IIETO B COCTABE IPYHTA MPHBOIUT K YMCHbBIICHHUIO
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BomoHaceimieHud. [Ipu 3TOM Ba)KHO OTMETHTB, YTO
PacXoXKICHHUE B [TOKA3ATENIC BOAOHACHIINCHHUS B IIPH-
CYTCTBHH J00AaBOK MO CPABHCHHIO C KOHTPOIBHBIM
0o0pa3uoM MpH YBETUUCHUH KOIUYECTBA LIEMCHTA
TAKKE CTAHOBUTCS MCHEE BBIPaXCHHBIM. HMcmonb3o-
BaHue crabuimszaropa «Yumcron-1» B cocrase cy-
[NIMHUCTOTO TPYHTA, VKPEIUICHHOTO 5 Y% LeMEHTa,
MPHUBOIUT K CHIXKCHHIO TIOKasatess Ha 7 %, a BBeae-
Hue n100asku «HumcToH-2» — Ha 12 %.

BeiBoagI. beiio ycTaHOBIEHO, YTO IPUMEHEHHE
Jn06aBok cepun «YUMCTOH» HO3BOMET 3HAYUTCIBHO
MOJHATD KITIOYCBBIC XaPaKTCPUCTHKHU TPYHTOOECTO-
HOB, HC VBCIUYUBAS MPH 3TOM PaCXOJ BKYIICTO.
HobaBka «YUmMcTOH-1» MMeeT SpKO-BBIPAKCHHBIH
mwiactuduuupyromui 3GhexT, cnocodCTBYET yiIyU-
LICHUIO VIUIOTHACMOCTH I'PYHTA U CHIKACT KOJTHYC-
CTBO BOABI, TpeOyeMOE I JOCTHXKCHHS MaKCH-
ManapHOU maoTHOCTH. JloOaBka «YummcroH-2» HE
OKa3BIBACT KAKOW-TUOO 3HAYMTEIBHBIN InacTH(u-
mupyomuid 3@ (ekT Ha IPYHT, HE3HAYUTENBHO MO-
BHIIACT (PHU3HUKO-MCXAHUYCCKHE XaPaKTCPUCTHKH,
OJHAKO MPHUBOAUT K 3HAYHUTCIHLHOMY IMOBBIIICHUIO
MPOYHOCTH IPYHTOOETOHA.

PesynptaTel uccnemoBaHusd MOKa3ald, 4YTO
VKPCIUICHHE TPYHTOB HCCIEAYEMBIMH J00aBKaMU
COBMECTHO C LIEMEHTOM B Konnuectse 1 % He nerne-
co00pa3Ho, TaKk KaK H3MCHCHHE MPOYHOCTHBIX Xa-
PaKTEPUCTHK cocTaBsIeT He Oonee 5 %.

Ucnonp3oBanue crabuiamzaropa «YUmmcTon-1»
u 3 % ueMeHTa CroCOOCTBOBANIO YBEIMUCHHUIO MPE-
JCJIOB MPOYHOCTH NMPH CKATHH U U3THOE B MpeaeIax
10-15 % mo CpaBHEHHIO C KOHTPOJIBHBIMHU 00pas-
LAMH, IPUTOTOBICHHBIMH HA OCHOBE COOTBETCTBYIO-
IIEr0 KOJUYECTBA LIEMEHTa 0O€3 MPUMCHCHHUS J0-
6aBkH. YBETHUCHHE KOMHYECTBA LEMEHTA A0 5 %
MPHUBEIO K MOBHIIICHUIO MPOYHOCTH MPH CKATHH 00-
pasuoB rpyHTobeToHa ot 20 10 30 %, a mpu n3rude
1m0 40 % (MakcuMaIbHBIC 3HAYCHMS HAOIIOAAINCH
MPH YKPEIUICHUH CYTIMHUCTOrO TPYHTA).

Beeacnue crabummzaropa «UmMmcToH-2» C€OB-
MECTHO ¢ 3 ¥ 5 % 1eMeHTa He CrIocOOCTBOBATIO 3HA-
YUTEIBHOMY YBEIMUCHUIO NPOYHOCTH KaK MPH CxKa-
THH, TaK U Py u3rude u coctasuio He 6omee 10%,
MO CPABHEHMIO C KOHTPOIBHBIMH 00Pa3LiaMH.

Beeaenue 1o6aBok cepun «HUMCTOHY MOJI0MKH-
TEJTBHO OTPA3WINCh HA BOJOHACHIIICHUN 0OPa3loB
TPYHTA, VKPCIUICHHBIX HCOPTaHHMYCCKUMH BSIKY-
muMU. DP(PEKTHBHOCTh HX HCIONB30BaHHI 00V-
CITOBJICHA CHIDKCHUECM JAHHOTO Mokasarens. Baxxo
OTMETHUTB, uTO AoOaBka «HuMCTOH-2» OKa3ama Mak-
cuMaibHbIH 3P ekt Ha CHIDKCHHS TOKA3aTEeNsl BOJO-
HACBHIIICHUA. JTO MOKA3BIBACT, YTO OHA SBIACTCH
ruapododbu3aTopoM € BEICOKOH cTemeHbio 3(dek-
THUBHOCTH MPH CTa0HIH3ALNN TPYHTOB.

*Paboma evinoinena & pamkax Ilpoepaniner
paseumus onopHozo yHueepcumema Ha 6ase bI'TY
um. B.I. Ilyxoea.
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Trautvain A.L., Akimov A.E., Yakovlev E.A., Chernogil V.B., Lukashuk A.G.
ESTIMATION OF APPLICATION "CHIMSTON" ADDITIVITES EFFICIENCY FOR
SOIL STABILIZED BY CEMENT

Paper observes research of the mechanical characteristics of the stabilized soil with different « Chimstony
additives. Current work focuses on the application of the « Chimston-1» and « Chimston-2» produced by Zipo
research and production company. Stabilized soil is based on local soils: argillaceous sand ground and sand
clay.

Chemical additives are mixed with water according to the manufacture’s recommendations. Amount of
the « Chimston-1» is 0.07 % of the soil. Amount of the « Chimston-2y is 0.01 % of the cement.

During the research plasticize effect is studied, based on maximum density and optimal humidity. Water
saturation, mechanical strength under tension in bending and compression.

1t is established, application of the "Chimson" additives allow to increase key characteristics of the sta-
bilized soil without increasing of the cement. « Chimston-1» additive has strongly pronounced plasticize effect
which allow to increase soil compaction and decrease optimal humidity. Additive "Chimston-2" is a water
repellent with a high degree of efficiency with soil stabilization.

Keywords: "Chimson" additives, soil, stabilizing, mechanical characteristics, roads, road bed.
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