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Pedepart. V3BecTHO HECKOIBKO CIIOCOOOB GOPHOBI ¢ 3UMHEI CKOJNB3KOCTHIO HA J0POrax — (GPUKIMOHHBIH, TEIIOBOH, XMMH-
YecKHuil, KOMOMHUPOBAHHBIN W KOHCTPYKIIMOHHBIN. JIOBONBHO MIMpPOKOE MPUMEHEHHE Hamlenl (PUKIMOHHBIA MeTOI OOpHObI
CO CKOJB3KOCThI0. OH OCHOBBIBAECTCSI HA TIOBBIIIEHUH CIETUIEHNS KOJIeca C JOPOXKHBIM IUIOTHOM, MOKPBITHIM Hanenplo. B ka-
4ecTBe (PPUKIMOHHOTO CBHIPBSI UCIIOJIB3YIOT IIECOK, IITAaK, OTCEBBI KAMEHHBIX MAaTEPHAJIOB, a Taloke (PUKIMOHHBIE MaTepHa-
JIBI, TIOJ[BEpPracMble HarpeBaHuio. TemaoBoil MeToA pas3AelsioT MO THIy 000rpeBa MOBEPXHOCTU IOPOMKHOTO MOKPHITHS HA
KOH/{yKTHBHBIN W KOHBEKTHUBHBIH, IIPH KOTOPHIX IOJOTPEB JOPOXKHBIX MOKPBITHII IPOUCXOAUT CHU3Y (11eKTp0o0GOrpeB) 1160
cBepxy (remnoBoii crpyeii). Hemocratku maHHOTO cmocoba — ero J0pOroBH3HA MPH HUCIIOIb30BAHUU TEILUIOBBIX CTPYH U Bpe-
HOE BO3/I€HCTBHE BBICOKUX TEMIIEPATyp Ha JOPOKHOE NOKphITHE. CeronHs Hanbosee Moy IipHbIM CLIOCOO0M O0pBOBI ¢ 3UM-
HEH CKOJIB3KOCTBIO SIBJISICTCS. XUMUUECKUi MeTo . [ mpeioTBpanieHus 00pa3oBaHusl CKOIB3KOCTH Ha JOPOXKHOM HOKPBITHH
WM yJaJIeHus! JIbJla C HETO MpexycMaTpHBacTCsl 0OpaboTKa TBEPABIMU MM KUAKUMH peareHTaMu. IlpuHimn ux peictBus
3aKJII0YaeTCd B IOHWKEHUU TEMIIEpaTypbl 3aMep3aHusl PacTBOPa Ha MOBEPXHOCTH JIOPOXKHOrO MojioTHa. bopsba ¢ 3umHei
CKOJIB3KOCTBIO B OCHOBHOM BEJETCSI KOMOMHNPOBAHHBIM CIIOCOOOM C IMOMOIIBIO MOCHINIKA JOPOT MECYaHO-COISTHON CMECHIO.
B Hactosimiee Bpems Has3pena HEOOXOJMMOCTh MOJNHOTO MM YAaCTHYHOTO OTKa3a OT MPUMEHEHMs XJIOPHIOB IpH O6oprbde
C 3UMHEH CKOJIB3KOCThIO. B manHOM ciydae Hanbolee IMepcreKTHBHOE HAIlpaBIICHUE — MpeNyIpekaeHre 00pa3oBaHus royo-
Jeqa 3a C4eT CO3/aHus MOKPBITHH aBTOMOOHMIBHBIX JOPOT, 00IaaonX MPOTHBOTOJIONEAHBIMY CBOHCTBAMY, T. €. BBEACHHS
AHTHTOJIOJICJIHBIX PEAarcHTOB B COCTAaB JOPOYKHOTO MOKPBITUS (KOHCTPYKIHOHHBINH C110c00). OAHAKO 3TOT METOA MOBBIIIACT
CTOMMOCTB TOTOBOTO MTOKPBITUS JOPOTH.
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Abstract. There are several methods for prevention of winter slippery on the roads — frictional, thermal, chemical, combined
and structural. The friction method of combating slippery has found quite wide application. The method is based on increasing
a wheel grip with iced road. Sand, slag, screening of stone materials and friction materials subjected to heating are used as
a friction raw material. A thermal method is divided in conductive and convective according to a surface heating type in
which a pavement is heated from below (electric heating) or from above (with a heat stream). Disadvantages of this method
are its high cost when using thermal jets and harmful effects of high temperatures on a road surface. Nowadays a chemical
method is considered as the most popular one to combat winter slippery. Treatment with solid or liquid reagents is provided
in order to prevent slipping on the road surface or removing ice from it. The principle of their action is to lower a freezing
temperature of the solution on the surface of the roadway. The fight against winter slippage is mainly carried out in a com-
bined way by sprinkling roads with a sand and salt mixture. Currently, there is a need to completely or partially abandon
the use of chlorides in the fight against winter slippery. In this case, the most promising direction is to prevent icing by crea-
ting coatings for roads with anti-icing properties that is introduction of anti-icing reagents in the composition of the road
surface (construction method). This method makes it possible to increase cost of a finished road surface.
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BBenenune

HenpeprbIBHBIIT pocT aBTOMOOWJIBHOTO TapKa,
yBeIWUeHUEe o0beMa TIpPy30000poTa U MEPEBO30OK
MacCaXMPOB MPEIBSBISIOT BCe OoJiee JKECTKHE Tpe-
OoBaHMS K COJEP)KaHMIO ABTOMOOWJIBHBIX JIOPOT,
a TaKke K OOECICUCHUIO OE30MAaCHOCTU JIBIKCHUS
no HUM. PerreHne 3THX TpoOieM CBS3aHO C JIBYMSI
KOMILIEKCaMH 3a/1a4. 00pb0OH ¢ 3UMHEH CKOJIB3KO-
CTBIO C IPUMEHEHHUEM IPOTHBOTOJIONEAHBIX MaTepH-
anoB (III'M) u mojnepkaHUEeM TOPOXKHBIX MOKPBI-

THH B ONTUMAJIBHOM COCTOSIHMM C IOMOIIBIO CIEIH-
AIU3UPOBAaHHBIX IPONUTOK, MPEAOTBPALLAIOLINX
CTapEHUE U U3HOC JOPOKHOTO IMOJIOTHA.

MeToabl 60pb0OBI ¢ 3UMHENH CKOJIb3KOCTHIO

CoBpeMeHHBIE MeTOABl OOpPHOBI C 3UMHEH
CKOJIB3KOCTBIO II0 TIPUHIUIY CBOETO JIEHCTBUS
pa3lensroTcs Ha ISATh OCHOBHBIX TUTOB (Tabum. 1):
XUMUYeCKUH, (QPUKIMOHHBINA, KOMOMHUPOBAHHBIH
(XMMHUKO-(pPUKLIUOHHBIN), KOHCTPYKUHMOHHBIA U
teruioBoit [1-11].

Tabnuya 1
XapaKkTepHCTHKA OCHOBHBIX MeTO0B 00PBLObI ¢ 3MMHeill CKOTb3KOCThIO
Characteristics of main methods for prevention of winter slippery
Merton Xumuueckuit OpUKIMOHHBIN KoMOnHMpOBaHHEIH KoncTpyK1oHHbIH Tennosoit
Ucnonezy-  |Comnm, aHTUTOJIO- ITecok, mebensn, OPUKITHOHHBIN Jlo6aBku TormuBo wim
eMBbIi Ma- JIeTHbIE pPeareHThI IITaK H T. IL. Marepuai U XuMH4e- B ac(anbTo0eTOH, JJIEKTPOIHEPTUS
Tepua CKHUil peareHT TUIpodoOU3aTOPHI
Bpewms o, B nepuon win Ilocne o6pazoBanus |B nmepuon nim nocne IIpu yctpoiictee B nepuon
pacnpene- rocie o0pa3oBaHUs 3MMHEH CKOJIB3KOCTH |00pa30BaHMs 3UMHEH nokpbITus U3 [II'M-run- |wim nocie
JIeHUA 3MMHEH CKOJIB3KOCTH CKOJIB3KOCTH podobuzaTopon oOpazoBaHus
Marepuaia (B mpouecce ero 3UMHEH
SKCIITyaTaluy 10 CKOJIB3KOCTH
HACTYIUICHUS
3aMOPO3KOB)
Temneparypa |[lo munyc 12 °C
HCIONB30-  |(OTHeNbHBIC — He orpannuena He orpanunuena Jlo munyc (3-7) °C He orpanunuena
BaHUs 10 munyc 90 °C)
IIponomxu- Jlo6aBKu B acdaibTo- He opranuuena
TEIbHOCTh B 3aBucumoctu ot konuuectsa I[II'M, MHTEHCUBHOCTH IBUKEHHUS 0eToH — 10 7 neT; BO BpeMs
JeHCTBUS Y TIOTO/THBIX YCIIOBUH ruapohoOHU3aTOpHI — royosnena
10 2 jiet
Db dexTup- |Bvicokas — mpu
HOCTb HC- COOJTIOICHUH Cpennsist Bricokas
TI0JIb30BaHMs |TEXHOJIOTHU paboT
Hocrounctso | Bricokas nnassimas IIpoctoTa 06paboTkw, |[JocTymHOCTS, CHmKeHHe 3aTpar Ha Bricokas
CIIOCOOHOCTB, HH3Kasi CTOMMOCTh HOBBIIICHUE JIMKBUJALMIO TOJIoNiela  |TUIaBsiast
HeOoJbIIast HopMa MarepHana, ko3¢ duIenTa Ha Ipoe3xkei JacTu 3a CIIOCOOHOCTB,
pacxoza, obpaboTka MIHOBEHHOE CLEIUIEHUS, cyet BBeaeHus [1I'M BO3MO>KHOCTb
ydJacTka 0oJIbIoit MOBBIIICHNE BO3MOXHOCTb B COCTaB MOKPBITHS MHOT'OKPaTHOTO
TUIOIIAABIO OTHUM koddduienTa MHOT'OKPaTHOTO UCTIONb30BAHUS
aBTOMOOMIIEM CLCIICHUS HCTIOIb30BAHUS
Henocratok |Bwicokast crouMocTh Bonbmras Hopma poc- |Breicokue TpeboBanus — |CHIKEHHE Bricoxuit
Marepuaa, orpaHu- CBIITH, UCIIOJIb30BAaHME |K KAYECTBY MaTepraia, |MEKPEMOHTHBIX CPOKOB |pacxo/] TOILIHBA
YEHUs yCIIOBUI UCIIONb- |OOIBIIOTO KOJIWYe-  |HAapyIIEHHEe TeXHOJIOTHH |CITyKOBI IIOKPBITUS
30BaHus (10 TeMIepa- |CTBa pacrpeeiu- PE3KO yXyJLaeT
Type, UHTEHCUBHOCTH  |TeJel, 3HAUYNTEIIbHBIH | YCIIOBUS IBHKEHUS
JBI)KCHUS), KECTKHE |00BEM 3arOTOBKH
TpeboBanus kK cobmo-  [[1I'M, cnaboe 3akpen-
JIEHHIO TEXHOJIOTUH nenue I1I'M na
pabot TIOKPBITUH
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XuMH4YeCKHii crnocod 60pbLobI
¢ 3UMHeH CKO0JIb3KOCTbIO

[IpoTHBOrOIONEIHBIE MaTepHAIIbl — TO BEIlle-
CTBa, KOTOPbIC BCTYMAIOT B XUMHUYECKYIO PEAKIHIO
C YacTHLAMH JibJa U 3)(HEKTUBHO pa3pyLIaoT Jie-
IsiHBIe 00pazoBanust. Hanbosee M3BeCTHBIMU MPU-
MepaMH XUMUYECKHX aHTHIOJIOJCTHBIX PEarcHTOB
MOTYT CIIY>XKUTh TaKHe CpPEICTBa, KaK XJIOPHUJBI,
HHUTpAThI, aneTarbl, (OpPMHUATBI, a TaKXKe CMECH
oprannyeckux Bemects [1-10].

C 1enpl0 MPOTHO3UPOBAHMS CBOMCTB CHCTEM
C HU3KHMMH TeMIIepaTypaMH 3aMep3aHusi, KOTOPbIe
MOTYT OBITh TIPHMEHEHBl KaK aHTUTOJIOJEIHBIC
CpEJICTBa, aBTOPAMH CTaThH M3y4YeHa 3aBUCHMOCTh
TEMIIEpaTypbl  3aMep3aHusl HEKOTOPBIX  0a3o-
BBIX COCTaBOB OT IIOCTEHECHHOrO pa30aBiIeHUs
uX Bozoi (tabm. 2-11).

Tabauya 2
Cucrema 3tiiioBblii cnupt — Boaa (C,HsOH-H,0)

Ethyl alcohol — water (C,HsOH-H,0) system

Copneprkanue CupTa, Temneparypa
mac. % 3amep3anus, °C
46,3 -34
56,1 -41
72,9 -51
Tabnuya 3

Cucrema rimueput — soga (CHOH-CHOH-CH,OH-H,0)
Glycerine — water (CHOH-CHOH-CH,0OH-H,0) system

Tabnuya 6

Cucrema anerat kaaus — Boga (CH;COOK-H,0)
Potassium acetate — water (CH;COOK-H,0) system

CozepxaHue CoiH, Temneparypa
r/100 r H,O 3amep3anwus, °C
40,0 -29
50,0 -58
Tabnuya 7

CucTremMa aneTaT Kajausi — IJIMIEPUH — BOja
(CH;COOK-CH,0H-CHOH-CH,0H-H,0)

Potassium acetate — glycerine — water
(CH;COOK-CH,OH—CHOH-CH,0H-H,0) system

Conepxanue pacTtBopa, Bojbl, Mac. %

CHLOH—CHOH Temneparypa
CH;3;COOK Ctiel | H,0 |3amepsanus, °C
s CH,OH 2
35 15 50 -34
40 10 50 =37
45 5 50 -44
50 10 40 BricokoBsi3kas
HEKpUCT. 10
%5 5 40 munyc 70 °C

Tabauya 8

CncreMa I(l30]'lp0]'[ﬂJlOBLIﬁ CIIMPT — INIMIEPUH — BOJAA
[(CH;),CHOH-CH,OH-CHOH-CH,0H-H,0)]

Isopropil alcohol — glycerine — water
[(CH3),CHOH-CH,O0H-CHOH-CH,0H-H,0)] system

ConepxaHue pacTBOpa, BoAbl, Mac. %

Copeprxanue Temnepatypa
IIIMLepHrHa, Mac. % 3amep3anus, °C
60,0 -35
70,0 -40
Tabnuya 4

Cucrema CaCl,-H,O
CaCl,—H,0 system

CH,OH- Temneparypa
(CH3),CHOH CHOH- H,0 | 3amepsanus, °C
CH,OH
30 30 40 33
Tabnuya 9

Cucrema CaCl,-MgCl—H,O

CaC1,-MgCl,-H,0 system

Coneprxanne CaCl,, Temnepatypa
r/100 r H,O 3amep3anust, °C
34,6 =31
36,2 -35
37,9 -39
39,7 —44
41,6 -50
42,7 —55
Tabnuya 5

Cucrema MgCl,-H,O
MgCl,—H,0 system

Conepsxanne MgCl,, Temneparypa
r/100 r H,O 3amep3anus, °C
25,2 -32
25,9 -34

CopepxaHue pacTBopa, Bobl, Mac. % Temnepatypa
CaCl, MgCl, H,0 |3amep3anus, °C
12,10 12,1 75,80 -34
21,27 7,19 71,54 —47
20,37 6,87 72,82 -40
19,10 6,46 74,41 =27
27,69 1,99 70,32 —-45
21,34 1,75 73,91 -33
11,40 11,40 77,20 =35
12,20 12,20 75,60 -35
19,20 6,40 74,40 =35
25,00 1,60 73,40 -35
12,70 12,70 64,60 —40
20,30 6,70 73,00 -40
16,40 1,70 71,90 —40
21,10 6,00 72,90 —-45
27,60 1,60 70,80 —45
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Tabauya 10
Cucrema CaCl,-MgCl,-NaCIl-H,0

CaCl,-MgCl,—NaCI-H,0 system

ConepxaHue pactBopa, Bojbl, Mac. % Temneparypa

CaCl, | MgCl, NaCl H,0 | 3amepsanmus, °C

11,15 11,15 1,85 78,85 -32

11,36 11,36 1,25 46,02 -35

11,95 11,95 1,32 74,78 -40

20,40 6,80 1,65 71,15 47
Tabauya 11

Cucrema CaCl,-NaCIl-H,0
CaCl,-NaCIl-H,0 system

ConepxaHue pacTBOpa, BOIbI, Mac. % Temnepatypa
CaCl, NaCl H,0 |3amep3anus, °C
23,72 4,00 72,28 -35
24,20 1,00 74,80 -30
23,80 1,80 74,40 -30
22,00 3,80 74,20 -30
25,80 1,00 73,20 -35
25,60 1,80 72,60 -35
23,80 4,00 72,20 -35
26,25 2,19 71,56 -38
27,20 1,00 71,80 -40
28,74 1,11 70,15 —45
26,80 2,00 72,20 -40

W3 npuBEICHHBIX AaHHBIX BHJHO, 4TO C pa30aB-
JICHUEM BOJIOW BBIJICJICHHBIX 0a30BBIX PacTBOPOB
TEMIIEPATYpPhl UX 3aMep3aHUsl PE3KO MOBBIIIAFOTCS.
MaccoBele  COOTHOIIEHHS KOMIIOHEHTOB CHCTEM
B pacueTe Ha CyXO€ BEILECTBO OCTAIOTCS MOCTOSH-
veiMU. CpaBaeHne cocTtaBoB ¢ 85-90 mac. % BosbI
[TO3BOJISICT BBIACINTL HaHOOJI€e PUTOIHbIC /IS HC-
ITOJIL30BAaHUsI B KAYECTBE OCHOBHEIX AHTUTOJIONE-
HBIX CPEJICTB POJIOHTUPOBAHHOTO JICHCTBHSI.

TemmepaTypa 3amep3aHuisi MPUPOTHOTO BBICOKO-
KOHIICHTPUPOBAHHOT'O paccoyia, I100bIBAEMOr0
npu  pa3pabOTKe HEPTSHBIX MECTOPOKICHHM,
muHyc 25 °C. Paccon — GecuBeTHas WM C JKEITO-
BaTBIM OTTEHKOM JKHIKOCTHL O€3 3amaxa, ero
XapaKTepHCTHKH: IUIoTHOCTh 1200-1300 kr/m>;
MaccoBas aoJist cyxux Bemiects 25,0-35,0 %; coxep-
’KaHue HoHoB, % ot MaccoBoii momu. 56,0-66,0 xio-
pa, 6,0-21,0 kanbuus, 0,5-3,5 maraus; pH = 4,5-6,6.
Paccon sBnseTcs moxkapo- ¥ B3pHIBOOE30MACHBIM
BeliecTBOM. [lo cTeneHW BO3ACHCTBHS Ha oOpra-
HH3M YeJIOBEKA OTHOCUTCA K BeIlecTBaM 3-To Kiac-
ca omacHOCTH. MoxeT ObITh PUMEHEH B KaueCTBE
AHTHTOJIOJICZIHOTO ~ CPEJCTBA MPU  TEMIIepaType
OKpyKaroiie cpenpl 10 munyc 15 °C.
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Huskyio Ttemmeparypy 3amep3anus (Me-
Hee munyc 70 °C) mokasana rojoBHas (pakuus
Py TIOJYYEHUH STUIOBOTO cmupTta. CormacHo
TY Pb 00966671, dhpakuus comepkuT: 00bEMHYIO
JIOJIIO 3TUJIOBOTO crupTta — He MeHee 88,3 %; mac-
COBYIO KOHIIEHTPAIIMIO allbJCTHIOB B IiepecyeTe Ha
YKCYCHBIH albIern — MeHee 2 r/aM° Ge3BOIHOTO
CIIUPTA; MAaCCOBYIO KOHIICHTPALIMIO CIIOXKHBIX d(u-
POB B IepecueTe Ha YKCYCHO-ITHIIOBBIN 3uUp — HE
6onee 60 r/mv® Ge3BomHOrO CITUPTa; MAaCCOBYIO
KOHIIEHTPAIIMIO BBICIINX CIHUPTOB (CHBYIIHOTO
Macnia) — He Oonee 2,5 r/nv® Ge3BoHOrO crup-
Ta, OOBEMHYIO JOJI0 METWJIOBOTO CIHpTa — HE
6oxee 6,0 %.

JlobGaBka riuiepruHa K UCXOJHOMY MaTepualy
B 00BeMHBIX cooTHomeHuax 5:5, 5:4, 5:3, 5:2
u 5:1 moBpIIaNIa BA3KOCTh CHCTEMEBI TIPH TEMITEepa-
type munyc 30 °C, HO TemImepaTypa 3amMep3aHus
BO Bcex cocTaBax ocrajack Menee MuHyc 70 °C.

Amnturosnonenusiii peareHt (AI'P) anerar ka-
nua «HopJaukce» 1mo cBOMM CBOMCTBaM B JiBa paza
a¢dekTuBHEE XNOpUIa Kanbius. VoH kanus ycBa-
MBaeTCs PAcTeHUSMH, a YKCyCHas KHCIIOTa, o0pa-
3yIOMascs TMPU THAPOJN3E STOW COIH, SBIAETCS
OMOJIOTHYECKU pa3iaraeMbiM BemecTBoM. AP —
3TO HE MPOCTO PACTBOPHI COJICH, B UX COCTaB 00s-
3aTeNbHO JO0AaBIISIOT MHTHOWUTOPHI, CTaOMIN3aTo-
pBl U1 Oy(depbl, KOIUIECTBO KOTOPBIX CTPOTO KOH-
TPOIHPYETCS.

[IpencraBnsier UHTEpEC TakKe CMECh alleTaToOB
KaIlbIIUsl U MarHusi, KOTopas MOXeT OBbITh TOJy-
YyeHa MpU B3aUMOJECHCTBUU YKCYCHOH KHCJIOTBI
u pomomuta MgCO3-CaCO;z. OTOT OTHOCHTEIHHO
JIETIeBRINA TIpenapar BecbMa s dexTuseH. [Ipu uc-
MOJIb30BAaHUM TOCIIC Pa30aBiCHHs BOIOW B TOYKE
ero cienoB He oOHapykeHo. Koppo3uoHHoe nei-
CTBHE Ha METaJUTbl JAHHOW CMECH aleTaToB CpaB-
HUJIU C JIeCTBUEM BOJbl. BMecTe ¢ TeM 3Ta cmech
a¢dekTrBHA TOIBKO 10 MUHYC 7 °C.

@OpPUKINOHHBbIN MeToA 00PBHOBI € I0J10J1e10M

[ocne monrux mpoO, OMMOOK W HAYYHBIX HC-
CJIEIOBAHMI 3araJHOEBPOIEHCKUE CTpPaHbl Ipak-
TUYECKH IOJHOCTBIO OTKA3aJIUCh OT HCIOJIb30Ba-
HUSl XUMUYECKHX PEareHTOB JJIA ILIAaBJICHUS CHETa
u npaa. B bepnune, Hanpumep, 3aKoH paspeliaer
NPUMEHATh COJb TOJIBKO HA OMNACHBIX YyYacTKax
Jopor. XMMHUKaTbl HAHOCST CIUIIKOM OYEBHJIHBII
Bpell OKpY’Kalollei cpelie W TOpOJCKOMY XO35i-
CTBYy. MeNKuil NECOK TOXKE HE Iy4IlIUil BapUaHT.
OH NBUINT, TONAAAET B JIETKUE U HE TOJEH K BTO-
PHUYHOMY HCIOJIB30BaHMUIO. Torga Kak KaMeHHas
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KpOIIIKa 3KOJIOTHYHA M AKOHOMHYHA, XOTS H3Ha-
YaJgbHO 00XOAWTCS AOpoke coiu. Metox pasOpa-
CBIBaHUS TPAHUTHOW KPOIIKW HAa3BIBAIOT (PPUKIIHU-
oHHBIM. ['0JlONIen ATHM CITOCOOOM TMOJHOCTBIO HE
YCTPaHUTh, HO CIETUIEHHE KOJeC C JOpOroil yiyd-
aeTcs.

B 2004 r. B llIBenuu BHEAPUIM HOBBIH METO[
0OOpBOBI C TOJIONIEIOM, KOTOPBIH MPEIIOKHI IIIBEI-
ckuil yuyensld Topreilp Baa. Ilecok B mpomop-
un 7:3 cMemuBaoT ¢ ropsiueit Bopoii ((90-95) °C)
U pa3OpbI3TUBAIOT Ha yiuUax. [opsumii mecok
BIUIABIIIETCS] B CHET U JIeNaeT MOBEPXHOCTH IIEpO-
xoBaToi. Takoil 0OpabOTKM XBaTaeT Ha TPU-CEMb
IHEH ¢ exenHeBHBIM TpadukoMm okojio 1500 aBTo-
MOOWIIeH, NI TIOKa HE TIPOH/IET HOBBI CHETOMA/.

I'panuTHas KpollKa, MpeacTaBIsOmAs COOOU
HeOompIre GPaKIU TPAHUTHOTO KaMHs, TIpeTHa-
3HA4YeHa JJISl TIOCHIIIKU JIOPOT B 3UMHHU TMEPHOJ.
Ona yxe yacTUuHO npuMeHsieTca B Poccun. Onna
W3 IPUYHH OTPAHUYCHUS — CHEUPUKA TOPOICKOH
KaHAIM3alud 1 0COOEHHOCTH HMCIOIb30BaHUs Tpa-
HUTHOW KpomkH. Tak, 70 % TopoacKux CTOKOB —
3TO TaK Ha3bIBaeMas OOIIECIIaBHAS KaHAIIM3aIlus,
T. €. BOJIa U3 JINBHEBHIX CTOKOB M JJOMOB TOPOXKaH
MOCTyIaeT Ha CTaHLUMU OYHMCTKH B €IUHOM KOJI-
JIEKTOpe, KOHCTPYKTHBHO HE TIpeIHa3HAuYCHHOM
JUTS TBYDKEHHSI OOJIBIIOTO KOJHMYECTBA MENKOTO
KaMHs. BepoaTHOCTB TOTO, 4TO CTOKH OynyT 3a0u-
Thl, IPUYEM B CaMBIX TPYIHOIOCTYITHBIX YYacT-
Kax, OYeHb BBICOKAa. B Tex mecrax ropona, Tie
TUBHEBas KaHAJIH3AIs W30JIMPOBaHA OT OBITOBOH,
TaKoW cHoco0 MPOTHUBOJACHCTBUS ToJIOJEqy aKTya-
ned. Ho u TyT oH TpeOyeT TIATeNbHBIX PacyeTOB
MPUMEHUTENBHO K KaXJI0W KOHKPETHOW TEpPPHUTO-
pUH, TaKk Kak Jaxe HW30JUPOBAHHBIC JIMBHEBBIC
CTOKH HE BCETAa MOTYT CIIPaBUTBHCS C MPOXOXKIe-
HHUEM I'PAaHUTHOU KPOILKH.

BTopoii MOMEHT, OrpaHMYMBAIOIIMNA IPUMEHE-
HHE 3TOT0 3KOJOTMYECKOTO MaTepHaia, — IMopya
uM Jopor. Jlerao B TOM, 9TO KpOIIIKa HEe Ha CBEKEM
Hakare, a Ha YACTOM acdaiabTe OyIeT HE CTOIBKO
MpeIoTBpaIlaTh TOJNOJNEN, CKOJBKO pa3pyllaTh
JIOPOTOCTOSINEe JOPOKHOE TOKPBITHE, Koyieca U
JTHUIIA aBTOMOOMIIEH.

OpnHako Kpolika BecbMa 3P QeKTUBHA B YCJIO-
BUsAX Tojoiena. Kak mpaBwiio, pu BO3HHKHOBE-
HUM OOJIe/IEHeHNH B TOPOJE HCIONB3YyeTcs Tpa-
HUTHAs KPOIIKAa BBICOKOTO Ka4eCTBa, MpPE/CTAaBIs-
fomasi co0oW MeNTKOpa3apoOeHHBIH TPaHUTHBIN
mebenb. Kpome mnpounakTHKK Tosoliefa, OHa
NpUMEHSETCs AJ1s1 OJIaroyCTpOWCTBa CKBEPOB, Hap-
KOB W T. TI. [[7151 MOMydeHus: Takoi KpoOIKu TpeOy-
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eTcsl pa3ApoOuTh JOBONBHO KpyHHBIE (Dpakiuu
TpaHUTa ¥ TOJYYHTh OTCEB YACTHII, HE MPEBHIIIa-
omux 2 MM. Ha 3aBepmarormeM srtame KpoIika
MOeTCs, 9YTOOBI YAATUTh U3 Hee MEITKHUE IECUNHKH.

B ®unnsuauu v JlaHuu HaULM CBOU crnocoO:
Ha JIOPOTe OCTABIAIOT TOHKMI (2—-3 cM) cItoif CHe-
ra. CBepxy HachlIAIOT TPaHUTHYIO WJIH Mpa-
MOpHYIO KpOIIKY M IUIOTHO yKaTbIBaloT. B psne
Cly4aeB Ha TIOBEPXHOCTh JIOPOTH BBUIMBAIOT
CHeNMaIbHyl0 CMeCh W3 BOABI U 1meOHs. B urore
o0pazyeTcsi MOKPHITHE, HAlOMUHAIOLIEEe Ha)Kaady-
Hyto Oymary, ClenHbIe CBOWCTBA KOTOPOTO — Tpe-
BOCXOJIHBIC. BecHO#W KaMeHHYI0 KpOIIKY cobmpa-
0T CHeNHaIbHON TEXHUKOH, a B CIEAYIOIIEM TOIY
CHOBA UCTIOJB3YIOT.

AHTHUTOJIONIETHBIE PeareHThl, obmaaarmue abd-
pPa3uUBHBIM JeiCTBHEM, CIOCOOCTBYIOT HE CTOJb-
KO OBICTPOMY TasHHMIO JIbAA, CKOJIBKO YBeJIn4e-
HUIO0 KOO UIMEHTa CIEIUICHHS Ha JIOporax, 4To
3HAYUTENFHO CHW)KAaeT PHUCK BO3HUKHOBEHHS aBa-
puitHbpIx cuTyauuit. Yame Bcero aOpa3suBHBIE
BEIIIECTBa HUCIONB3YIOTCS sl 00pabOTKH aBTOMO-
OMJIFHBIX JAOPOT BBICOKMX KAaTETOPHHA M aBTOMAaru-
ctpaieil. CaMbIM pPacIpOCTPaHEHHBIM CPEICTBOM
NOJO0OHOTO THIA SIBIISIETCS MpaMOpHas M TPaHUT-
Has KpoInka. Takue METOJIbI MOXHO HCIOB30BaTh
B TeX MecTaX, TJe peau3yercs OTCEB T'paHHTa
U Mpamopa.

KomOunupoBaHHblii ciocod
00pBLOBI € roJ10J1e10M

B atom crmocobe 00phOBI ¢ TOIOICIOM HUCTIONh-
3YIOTCSI KaK BeIIecTBa, oOnajaroniue adpa3uBHBIM
3¢ PeKTOM, TaK M peareHThl, OKa3bIBAIOIINE XUMH-
YecKoe BO3/ICHCTBHE Ha JIe/, YTO MMO3BOJSIET 3HAYH-
TENBHO MOBBICUTH 3()(EKT OT NMPUMEHEHHS aHTHUIO-
JIONIEAHBIX PEareHTOB. Y Ka)KAOTO U3 MepeurciIeH-
HBIX THIIOB IPOTHBOTOJIONIEAHBIX CPEJCTB UMEIOTCS
CBOW HE/IOCTATKH M JIOCTOMHCTBA, KOTOPHIE CIIeIyeT
YUUTHIBATh NPU PEATU3aLUN AHTUTOJIOJIEAHBIX Me-
POTIPHUATHI 111 KOHKPETHBIX TIEJIeH.

XVWMUYECKHE pEeareHThl SBIAIOTCA Hauboiee
BOCTpeOOBaHHBIMHU CpeicTBaMU OOpHOBI ¢ 00Iee-
HEHHEM IOBEPXHOCTEH, TaK KaK OHU OTIUYAIOTCS
BBICOKOH CKOPOCTBIO TUIABIICHUS JIbJIa, HEOOXOIH-
MO U1 3PPEKTUBHOTO OUMIICHHS TOBEPXHOCTH,
U OCTYNTHOW CTOMMOCTBIO. TeM He MeHee Y HHX
AMEIOTCS CIIEAYIOINe HeJOCTaTKH:

— Tpu OOJNBIIION KOHIIEHTPAIIMU BEIIECTBA Cy-
HIECTBYET PHCK HEraTUBHOTO BO3JCHCTBUS Ha
OKPYKAIOIIYI CpeAay W >Kene300eTOHHBIE KOH-
cTpykuuu. Tak, HCIOJIb30BaHHE TEXHUYECKOU

Hayka
urexHuka. T. 19, Ne 3 (2020)



Civil and Industrial Engineering

COJIU B OOJBIINX KOJIMYECTBAX MOXKET IPUBECTH
K 3aCaJIMBaHUIO MOYBBI U BO3HUKHOBEHHUIO KOPPO-
3MU HAa METAITHUECKUX TTOBEPXHOCTSX;

— HEKOTOpbIE XHMHYECKHE aHTUIOJIOJICIHBIC
peareHThl HeTOCTATOUHO 3((EKTUBHBI MPU HU3KUX
TeMIepaTypax.

K nmocroumHcTBaM mNpHMEHEHHUS aOpa3uBHBIX
BEIIECTB MOXKHO OTHECTH OBICTPOE IIOBBIIICHUE
KOX(pUIMEHTa CIETUICHHs KoJieca aBTOMOOHIIS C
JIOPOKHBIM TIOKPBITUEM, JOCTYITHOCTh, BO3MOX-
HOCTh HEOJIHOKPATHOTO MCIIOJIb30BaHUs. VX rias-
HBIH HEIOCTATOK — OTCYTCTBHE IUIABAIICH CIIOCO0-
HOCTH JbJA.

OnTUMaNbHBIA BapUaHT Ui OOpaOOTKH J0-
POXHBIX TOBEPXHOCTEH B TOpojax — KOMOWHHU-
pPOBaHHBIC CMECH, KOTOpbIe O00IamalT BCEMH
HEOOXOMMMBIMM aAHTHTOJIONENHBEIMH KaueCTBAMHU
U UMEIOT B CBOEM COCTaBE aHTUKOPPO3UIHBIC J0-
OaBku. BaxxHOe MpeMMyIIecTBO TakWX cMecedl —
IKOJIOTUYECKasi 0E30MacHOCTh, YTO HapsIy C JO-
CTYITHOU IICHOM, JeiaeT UX JAOCTATOYHO MOMyJIsIp-
HbeIMH. OHH 3apEeKOMEHIIOBAIN Ce0S TOJBKO C IT0-
JIOKUTEILHOW CTOPOHBI, C UX IMOMOIIBK MOXHO
JIOOUTHCS KAa4eCTBEHHOTO pe3yJibTaTa B CaMbIe
KpaTKue CpoKH. briaromapss mpoayMaHHOW Xu-
Muueckor (opmyine, B COCTaB KOTOPOU BXOJHUT
HECKOJIKO CHJIBHOACHUCTBYIOIIMX BEIIECTB, 3TH
peareHThl OBICTPO MPEBPAIIAIOT JICA U CHET B 0€3-
OMACHYI0 PaCTOIUICHHYIK) CMECh, JIETKOYCTPaHU-
MYI0 MEXaHHUYECKUMU CPEACTBAMHU.

Bricokas 3pQeKkTHBHOCTP KOMOMHHUPOBaHHBIX
peareHTOB JOCTUIAETCs 3a CYET TOro, YTO B HHUX
yale BCEro MCIOJBb3YIOTCS B Pa3IMYHBIX COYETa-
HUSX TaKUe BEIIECTBA, KaK MPaMOPHBIA WM Tpa-
HUTHBIN 1eOCHb, ()OPMUATHI HATPHSI UK alleTaThl
Kanus, XJOpua Hartpus (KamblMsg WA MarHus),
HUTPATHI U IPYTHE COCTUHCHMS.

KoncTpykumnonHnslii cnocod
00pBOBI € roJI0J1e10M

Bo03MOXHO TakXe BBEICHUE B COCTaB IMOKPHI-
THS aBTOMOOWJIBHBIX JIOPOT BEIIECTB, 00Iamaro-
[IUX TPOTUBOTOJIOJCAHBIMU CBOMCTBAMH, B OCHOB-
HOM — xummnueckux [II'M. B 3aBucumoctu oT mpo-
U3BOJUTENS] PEareHTOB M HUX MPEAnonaraeMbIx
YCJIOBHM SKCILTyaTallU COCTaB MOXET OTJIMYaTh-
ca. Kak mpaBumio, HCHONB3YIOTCS HMEHHO J3TH
KOMITOHEHTHI, HO UX KOJHMYECTBO MOXET OBITH pa3-
JINYHBIM.

[TpuHIMNO neHCTBUS W TJIaBHOE CBOMCTBO KOM-
OMHMPOBAHHBIX pPEareHTOB B TOM, YTO OHHU
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CHIDKAIOT TEMIIEPaTypy IUIABICHUS CHEra M JIbJa.
Bnaronapﬁ 3TOMy HOKpBITaSI JIbI0OM HOBerHOCTI)
OBICTPO OCBOOOXKIACTCSI OT TOJIOJIE]a M CTAHOBHT-
cs1 0e30IMacHOM 711 IBUIKEHHUS.

Kaxnaplii oTIEenbHBIA pEareHT JOJDKEH COOT-
BETCTBOBATh OIPEACICHHBIM TPEOOBAHMIM, OBITH
0e30macHbIM ISl 3/OPOBbBS JIFOJIE U HE HAHOCHUTH
Bpe/ia OKpyKaroliel cpene. [ maBHble JOCTOUHCTBA
KOMOWHHPOBaHHBIX PEAareHTOB:

— OBICTPO CHIDKAIOT TOUYKY 3aMep3aHHUs BOJIBI
Jlake TIPU HU3KHUX TeMIIepaTypax BO3IyXa,

— B3aMMOJICHICTBUE UX CO JIHJJOM U CHETOM TpO-
TEKaeT KpaiiHe OBICTPO, U OMacHas Macca JibjJa Ha
JIOpOTe cpa3y HAUMHAET TIABUTHCS,

— HUKaK He JIEHCTBYIOT Ha COCTOSIHHE CaMOTo
MIOKPBITHS, HE HAHOCST €My Bpe/ia U MOBPEKACHUN
IPY KCIIOJIb30BaHUH HHTUOUTOPOB KOPPO3HH.

Marepuaibl I TPUIAHUS AHTHTOJIONEIHBIX
CBOMCTB TOKPBITHUSAM aBTOMOOWJIBHBIX JIOPOT, TaK
ke, KaK U MPUMCHSEMbIC B XMMHUYCCKOM METOJIC
OOpBOBI C TOJIOJIEIOM aHTUTOJIOJIEAHBIE PEarcHTHI,
JOJDKHBI  yIOBJIETBOPATh CIEAYIOUINM TpeboBa-
HHSIM:

— UMeTh HHU3KO€ 3HaYeHHe TeMIepaTyphl 3a-
MEp3aHHUsS PaCcTBOpPA SBTEKTUYECKOW KOHIIEHTpA-
MW, KOTOpasl TaKKe MOJDKHA OBITh KaK MOXHO
MEHBIIIE,

— OBICTPO  B3aUMOJICHCTBOBATH CO CHEXHO-
JNEASHBIMU  OTIIOKEHUSIMH, OT YEero CYyIIeCTBEH-
HO OyIeT 3aBHUCETh BPEMs JUKBHIANUA 3UMHEU
CKOJIE3KOCTH, a CIIEOBATENbHO, M 0€30IaCHOCTD
TIOPO’KHOT'O TBHKCHUS,

— HC yBCJII/I‘II/IBaTL CKOJIB3KOCTb I[OpO)I(HOFO
MIOKPBITHSL 0 ONACHBIX 3HAYEHUH, 4TO 00yCIIOBIIE-
HO HOBI)IHICHHOﬁ FI/II‘pOCKOHI/I‘IHOCTBIO MHOTHUX
AHTUT OJIOJICIHBIX peaI‘CHTOB;

— HE BBI3BIBATH IMPEKICBPEMEHHOTO pa3pylIie-
HUS JJOPOKHBIX IIOKPBITH;

— UMCThH HeBBICOKYIO CTOUMOCTB, T~ITO6I)I HC
MIPUBOANTH K CYIIECTBEHHOMY yIOPOKAHHIO TOTO-
BOTO MOKPBITHS;

— HE YIHETaTh 3eJICHbIC HACAKICHUS 3a Mpeie-
JIaMH TIOJIOCHI OTBOJA M OKAa3bIBAaTh HE3HAYHTEIh-
HOE BIFSIHHE HAa PaCTUTEIHLHOCTH, MPOU3PACTAIO-
IIyI0 y TOPOTH;

— HE OKa3bIBaTh OTPUIATEIHLHOTO BIUSHUS Ha
MeTalljl, PE3UHY U KOKY;

— UMeTh YI0OHBIN criocob pacnpeneneHus (s
peareHToB).

OTUM TpeOOBaHUAM Jy4Yllle BCErO COOTBETCT-
BY€T TEXHUYECKUIN XJIOPUCTHIN HATPUIl, KOTOPBIU:

— HECMOTpsi Ha OoJice BBICOKYH) ILIABSIIYIO
ciocobHocts CaCl, u MgCl;, umeer comocraBu-
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Cmpoumenbcmeo

MBIE C HOIMH TEMIIEPaTyphl 3aMEp3aHusi pacTBOPOB
¢ kxoHmeHtparmeit 10 10 %, a Takke BBICOKYIO
CKOpOCTh IUIABIICHHS CHEKHO-JICASHBIX OTJIOKE-
HUIA, YTO MO3BOJKUT 3HAYUTEILHO CHU3UTh a/ITC3HI0
JIbJIa K TIOBEPXHOCTH MOKPHITHS,

— HE TPUBOJUT K MOBBIIICHUIO CKOJIB3KOCTH
ac(anbTOOETOHHOTO TIOKPBITHS, B TO BpeMs Kak
HekoTopele apyrue coiam, B ToM umcie CaCl,,
BCJIC/ICTBUE JUTUTEILHOTO HEBBICHIXaHHS CHIKAIOT
kKod(pummeHT CIerIeHNsT Ha TJIaAKuX W MHUKPO-
HIEPOXOBATHIX MOBEPXHOCTSX, YTO, COTJIACHO JICH-
cTByrOIIEMy PykoBojacTBY 1o OophOe C 3uMHEH
CKOJIb3KOCTBIO Ha aBTOMOOMJIBHBIX JOPOTax, orpa-
HUYUBACT 00JIACTh UX TIPUMCHEHUS;

— MMEEeT CaMyl HEBBICOKYI0 CTOMMOCTh U3
BCEX BO3MOXKHBIX JUIS MCIOJBH30BaHHS B 3TOM Ka-
YeCTBE MPOMBIIIICHHO BBHITYCKAEMBIX MAaTEPHAIIOB,
KpOME TOT0, MOTYT NPHUMEHSTHCS MHOTOYHCIICH-
HBIE OTXOJbl MPOMBIINIJICHHOCTH, B XHMHUYECKOM
cocTaBe KOTOPBIX cojiepxkutcst Oonee 95 % nmeid-
CTBYIOIIETO BEIECTBA,

— He pa3JpaxkacT KoKy W HE OKa3bIBaeT CYIIe-
CTBEHHOT'O OTpPHUIATEIBHOTO BIMSHUS Ha PacTH-
TEJIBHOCTh, TMPOU3pACTAONIYI0 Jaiee 3—4 M OT
KPOMKH TPOE3IKEH YaCTH;

— TEXHOJIOTHYEH NpPH BBOJE B COCTAaB MHHE-
panbHO# vactu acdanbroderona. OJHAKO MOXKET
00ECIeYnTs aHTUTONIONENHBIH 3PPEKT TOIBKO
B mpeneiax temneparyp or 0 go munyc 7 °C;
3TO OOBSICHSAETCS TEM, UTO CHJIBI CMEpP3aHUs JIbJa
C JIOPOXKHBIM TOKPBITHEM BO3pacTarloT Ooliee WH-
TEHCHBHO TPHU MPUOIMKECHHUH TEMIIEPaTyphl JibJa
K 9BTEKTHYECKOH MJsl TaHHOTO peareHTa. DBTEK-
THUYECKas TeMIepaTypa XJIOPHCTOIO HaTpus —
munyc 21,2 °C mpu 3BTEKTHYECKOH KOHIICHTpa-
muu NaCl 23,3 %, agasoru4Helii MOKa3aresb XJo-
puctoro kamenus — mMunyc 49,8 °C mpu 3BTEKTH-
yeckoit konnentpamuu CaCl, 30,5 %. ITostomy
MpUMEHEeHHe TocienHero oonee 3pPEKTUBHO MPHU
HHU3KUX TEMITEPATypax.

CoBMeCTHOE HCIIOJIb30BaHUE XJIOPHCTBIX HAT-
pusi ¥ KalblUsl B COOTHOIIECHWH mpuMepHo 1:7
(87,5 % NaCl u 12,5 % CaCl,) npuBomur k co-
KpallleHHI0 Pacxojia aHTUTOJIONICAHOW J00aBKH
Ha 25-40 % wu pacmmpeHHI0 Iuamna3oHa TeMmIepa-
Typ 1m0 muHyc 18 °C. MeHpmuii pacxoq KoMOH-
HUPOBAHHOW aHTHUTOJIOJEqHOM mo00aBku (cMech
XJIOPUCTBIX HATPHUSI M KaNbIHs), MO CPaBHEHHIO
C HCTOJNIb30BAaHHEM TOJBKO XJOPUCTOTO HATPHS,
VIYYIIAT 3KOJOTHYECKyI0 00cTaHOBKY. Kpome
TOTO, XJIOPUCTHIA KaJbIMH MPU PACTBOPEHUH BBHI-
JIeNsieT OOJIBIIOE KOJMYECTBO TEIUIOTHI (peaKIfust
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pacTBOpEHHsT DJK30TEPMHUECKAs), YCHIMBAIOIIEH
IUTaBJICHHE JbJla, B TO BPEMsI KaK XJIOPUCTHIH
HATPUI TP PACTBOPEHHUM TIOTJIONIACT TEIUIOTY
(peakmust pacTBOPEHHS SHIOTEPMUIECKAS).

beronHbie KOHCTPYKIIMU 001amatoT OobIIeh
KOPPO3UOHHOW CTOWKOCTBIO K XJIOPHCTOMY Kallb-
IIUIO, YeM K XJIOPUCTOMY HATPHIO.

X0pua HaTpHUs CIEKUBACTCS, TOITOMY PEKO-
MeHayeTcs A00aBiath k Hemy 10 10 % OGonee rur-
POCKOMMYHOTO XJIOPUCTOTO KalbIUs, PUCYTCTBUE
KOTOPOI'O PE3KO CHUKAET CIICKHBACMOCTh CMECH.

Ha ocHOBaHHMH TEPEYHCICHHOTO MOXHO CIe-
JaTh BBIBOJA O PAIMOHAILHOCTH BBEICHHS KOMOU-
HUPOBAHHOW aHTHUTOJOJETHON n00aBku (cMecH
XJTOPHU/Ia HATPUS U XJIOPUCTOTO KaJIbIHA) B CTPYK-
TYpy MOBEPXHOCTHOTO CJI0s1 OETOHA TS TIPUIAHS
€My aHTHUTOJIONICTHBIX CBOWCTB.

I'mapododuzanus 0eTOHHBIX NOKPBITHI

TBepabpie W KHUIKAC XJIOPHIBI, MPUMCHICMBIC
IUIT OOpBOBI C 3UMHEH CKOJB3KOCTBIO, 00IaMaroT
arpecCUBHON XHMHUYECKOH CIOCOOHOCTHIO: pa3py-
MIAI0T METAJUIMYECKUE TTOBEPXHOCTH aBTOMOOU-
Jeld, TOBEPXHOCTh LIEMEHTOOETOHHBIX MOKPBITHHA
B pPaHHEM BO3pacTe, OOPIIOPHI, JKeIe300eTOHHBIC
AJIEMEHTHI MOCTOB, JINBHECTOKH; OTPUIATEIHHO
BIMAIOT HAa POCT JAEPEBHEB, 3€PHOBBIX KYIBTYP
U Ipyrol mpuaopoxHoU pactutenbHocTu. Ilo3to-
My HOPMBI TPUMEHECHHS XJIOPHIOB IJIsi OOpHOBI
C 3HMMHEH CKOJB3KOCTBIO CTPOTO OTrPaHUYCHBI.
3apyOexHbIH U 0OTEUECTBEHHBIH OMBIT MMOKA3hIBACT,
YTO YCTaHOBJICHHbIE HOPMBI — MEHEEe IpeneiIbHO
JOMYCTUMBIX COTJIACHO TPeOOBaHHAM MO OXpaHe
OpUPOABl U OKpyKatomled cpexapl. IlpeBbimeHue
3TUX TPeOOBaHWU TPOUCXOMUT TPHU pacIpesene-
HUM XJIOPUJIOB 3HAYUTENHHO OOJBIIEC yCTaHOBJICH-
HBIX HOPM WJIM TPU HAPYIICHWHU MPAaBHI WX XpaHe-
HUS, TIOTPY3KU M TPAHCTIOPTUPOBKH.

ITombITKM OTKa3aThCs OT XJIOPHIOB I OOpPb-
OBl C TOJIONEOM NpPEANPHHUMAINCH BO MHOTHX
CTpaHaX, OJIHAKO CTOMMOCTh 3UMHETO COJIEPKaHUS
IIPH 3TOM yBEIMYHBAaJach B TpH U Ooyee pa3 BMe-
CT€ C YBEJMYCHHUEM 4YHCIa JOPOKHO-TPAHCIIOPT-
HBIX TPOUCIIECTBHIA.

Jis cHIKEeHHsI MHTEHCUBHOCTH KOPPO3UU Me-
TAIJIOB B XJIOPUAHYIO Cpely J00aBISIOT 3aMe]In-
TeNW KOppo3uu — WHTruOurtopsl. B mpouecce wc-
CJIEIOBAaHWH BBISBICHBI HanOoJee MOCTYIHbIE WH-
THOWTOPHI, KOTOpPHIE IEJIECO00pa3HO MPUMEHSTH
npu O0opbOe ¢ 3UMHEH CKOJIBb3KOCThIO: TeKcaMeTa-
¢docthar Hatpus, ruapo- u guruapodocdaTt HaT-
pus, cynepdocdar. Bee 3t 100aBKM HETOKCHYHEI,
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HE BPE/T 3€JICHBIM HACAXKICHUSIM, HE BIHSIOT OT-
pHULIATETFHO Ha CBOWCTBA JOPOKHBIX MOKPBITHH.
K tBepmpiM xiopumam nobasistor 2—-3 % murumapo-
oprodocdara Hatpus win 5—7 % rumpooprodoc-
¢ara Hatpus. [Ipu UCTONB30BAaHUU KHIKUX pac-
coJioB HOpMBI mHTHOWUTOpOB cHIpKaT: 0,5-1,0 %
TUAPO- WK AUTHApoopTodochaTa WM TeKcaMmeTa-
¢docdara HaTpus.

MHorouncineHHple  HaOMIOJEHUST  TMOKa3allnd
arpeccMBHOE BIIMSHHUE XJIOPUJIOB TOJILKO Ha Ile-
MEHTOOETOHHBIE TOKPHITHSA, NpHUYeM B paHHEM
BO3pacTe — JI0 TpeX JIeT. ATPEeCCUBHOCTh MPOSBIIS-
eTcs B HapylIEHHH MPOYHOCTH MOBEPXHOCTH JO-
POXKHBIX TUTMT (MOHOJUTHBIX WM COOPHBIX), IIIe-
JMyIIeHWH ¥ BO3HWKHOBeHHHW pakoBuH. [loka He
pa3pabotaHbl 3(PPEKTUBHBIE METOMBI yCTPaHEHUS
XMMHYECKOW KOppo3uM LemeHToOerona. Yactuu-
HBIH 3¢ dekT mocTuraeTcs mpu NPUMEHEHHH BO3-
JTyXOBOBJIIEKaromux n1o6aBok — okoino 0,1 % k mac-
ce mnemenra (MbpUIOHadT, aGHETHHOBAs CMoOIa,
CyIb(pUTHO-CIUPTOBAs 6apaa u ap.).

[osToMy 1ytst GOpBOBI ¢ 3UMHEH CKONB3KOCTHIO
Ha I[EMEHTOOETOHHBIX TOKPBITHAX, H3TOTOBJICH-
HBIX C BO3AYXOBOBJICKAIOIINMHU A00aBKaMH, MpH-
MEHSTh XJIOPUABI MOXXKHO B TOM CJy4ae, eciiu
TaKue MOKPHITHS UMEIOT BO3pacT HE MEHEe OHOTO
rona, a Ha IIeMEHTOOCTOHHBIX MOKPBITUAX 0€3 BO3-
JTyXOBOBJIEKAIOMINX M00aBOK, — KOTJa WX BO3PacT
Oolee Tpex JeT.

Crioco0bl  IpefynpexacHus o0pa3oBaHUS U
NPOQUIAKTHKA 3UMHEW CKOJB3KOCTH BKIIOYAIOT
ruApodhoOM3aITHIo TOKPHITHH, BBEICHUE B BEPXHUI
CJIOW TIOKPBITHS XJIOPUIOB ((DUIUKO-XUMHUUCCKHUIHA
METOJ) M NPO(GUIAKTHYECKYIO POCCHINb WIN
PO3ITUB XJIOPHUJIOB.

lMunpodobuzanmst 3akarodacTcss B HaHECEHUH
BOJIOOTTAJIKMBAIOIINX BemecTB. Ha runpodunbpHOi
MOBEPXHOCTH BO/IA PACTEKAETCsl U 3aMep3aeT B BUIIE
CILIOIITHOTO CJIOS JIbJ]d, KOTOPBIH MPOYHO CKPEIUIseT-
Csl C TIOBEPXHOCTHIO TIOKPHITHS. JTO CIETIEHHE YBe-
JMYMBAETCS 3a cueT 00pa3oBaHMSA JibAa B MHUKPO-
TpemmHax u nopax. Ha runpodoOHO# moBepxHO-
CTH YIOJ pAacTeKaHWsl JKHUIKOCTH 3HAYUTENBHO
OompITie, BoJa OBICTPO CTEKACT C MOKPBITHUS, U JIe]
BOoOOIIe HEe oOpasyercs, Wiu oOpa3yercs B BHIE
OTNIeNbHBIX Kamenek. CIeIuieHne TakKoro Jibaa
B TpHU-YETHIPE pa3a MEHbIIE, YeM Ha THIPOQPHIIb-
HOW TIOBEPXHOCTH, U €ro JIeTKO YIalWTh IIeTOY-
HBIM MEXaHHU3MOM.

HoBbIM ® MOCTaTOYHO HAAEKHBIM SIBIIIETCS
paspaboranubiii B MAJIM crmoco6 oO6paboTKu T10-
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BEPXHOCTH COOPHBIX IIEMEHTOOCTOHHBIX IUIAT —
rugpogoOu3upyroeld BOTHOH 3MyIlbCHEH Ha
OCHOBE KpPEMHHUHOPTraHWYECKUX COCAUHCHHUM.
OMyIbCHIO HAHOCAT MYyJIBBEPH3aTOPOM B MOMEHT
W3TOTOBJIEHUS IUIMT Ha 3aBoje (pacxoj SMyJIb-
cuu 200-300 F/Mz). IMpu »TOoM anresus mbIa
YMEHBIIAETCS B CEMb Pa3, T. €. TOJIOJEe IIpaKTHIe-
cku He oOpasyercs. Cpok ciykObl 00pabOTKH —
OKOJIO TISITH JIET.

OU3NKO-XUMUUECKAH METOJ 3aKIIvaeTcss B
MPUIAHUN TIOBEPXHOCTH MOKPBITUS THIPOGHOOHBIX
CBOMCTB IIyTeM BBEACHMS B COCTAaB MaTepHala co-
OTBETCTBYIOIIMX Xxumuueckux Bemects. B CIIA,
Kanane, ®PI', IllBeiimapuu U Jpyrux cTpaHax
MPOU3BOMAT YVKIAAKY ac(harbTOOECTOHHBIX MOKPHI-
Tui ¢ no0OaBkod «BepriuMuT», H3rOTOBICHHON
Ha OCHOBE XJIOPHUCTOTO KaibIlus. Takume cMmecu
MPEICTARISAIOT Cco00M aHTHOOJeAeHUTENMn. Ac-
(hanbTOOCTOHHBIC TOKPHBITHS, B COCTaB KOTOPBIX
BXOJIUT 3Ta 00aBKa, TUTaBSIT CHET U JIe].

B T'mnpomopHMM pa3zpaboranu TEXHOJIOTHIO
YKJIaJIKU BEPXHETO CIIOS MOKPBITUS U3 ac(albTo-
OETOHHOH cMecH, B KOTOPYIO J00aBISIOT TBEPABIi
XJIOPUCTBIA HATpuid — 10 5 % Macchl BSDKYIIETO.
IIpu sTOM TemmepaTtypa cMep3aHus JIbJla ¢ TIOKPHI-
THeM cHu3miachk a0 munyc 18 °C, a mpouHoCcTh
CHEIUIEHUS] JbJla C TOKPBHITHEM YMEHBIIIIACh
1o 10 pas.

B MAJIU pazpabotan coctaB achanbToOETOH-
HOH cMecH, B KOTOPYHO HOOaBIAIOT BOJOPACTBO-
pUMBIH HITaK (OTXOX MPOU3BOJACTBA BTOPUYHBIX
ATFOMHUHHMEBBIX CIUIABOB) KaK MPOTHBOTOJIOIEIHYTO
no6asky (mo 7 % ot maccel achanbToOeTOHA).
Anre3uwst 7pla yMEHBIIAeTCs B JBA-TIATh pas.
Henocratok Takux MOKPBITUA — HUX TMOBBIIIEHHAS
MTOPUCTOCTH MOCIIC PACTBOPEHUS JOOABKH, a TaKKe
HaJIMYUe BIIAXXHOW MOBEPXHOCTH JieToM. Kpome
TOr0, M3HOCOCTOMKOCTh 3THUX IOKPBITUH MOMKET
COKPATUTHCS 32 CUET IICTYIICHHUS.

BecbMa miepcrieKTHBHBEI T0J0JIEI00€30IIacHbIE
MTOKPBITHS TOPOT, a TaKKe MOBEPXHOCTHas o0pa-
00TKa TOKPBITHI W3 IUIAMOB ¢ KpEMHUHOpTaHIYe-
CKMMHU WM APYTUMU J00AaBKaMH, CHUKAIOIUMHU
aJire3MOHHbIE CBOWCTBA Jibjaa. [pyroe Hampabiie-
HHE B CO3J]aHUM TOJIONEN00Ee30MaCHBIX MOKPBITHI
COCTOUT B IPHUIAHUU BEPXHEMY CJOK YIPYTUX
cBOicTB. B 3TOM cnyuae nen, oOpasyromiuiics Ha
TTOKPBITHH, OYIET OBICTPO pa3pymIaThCs IMOJ k-
CTBUEM MOBepXHOCTU JeToM. KpoMme Toro, nuzHoco-
CTOWKOCTh TaKUX IOKPBITHH MOMET COKPATHUTHCS
3a cUeT aBTOMOOWIEH, YTO MpHBEAET K CaMo-
ourcTke TNOKpbiTuA. g stux uened B MAJIU
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pa3paboTaHbl COCTaBbl TECYAHBIX PE3UHOOUTYM-
HBIX CMeceH, B KOTOPBIX coAepkuTcst oT 2 1o 7 %
pe3uHoBoi kpouku. ClIoi U3HOCa U3 ITUX CMecei
JIENIaloT TOJIIIMHON 2 cM, OH 00JamaeT BHICOKUMU
CIICTIHBIMH Ka4eCTBAMHU BO BJIQYKHOM COCTOSIHUH U
3HAYUTENHHO 00JeryaeT 60pr0y C TOJI0IEIOM.

IIpodmmakTuaeckuit MeToa GOPLOBI CO CKOJIB3-
KOCTBIO 3aKJIIOYAETCSl B paclpeielieHHH MPOTHBO-
TOJIOJICTHBIX MaTePHANIOB 10 MPOEIKEU YacTh JI0
00pa3oBaHUs HA HEW TOJIOJIEAUIBI WIN YIJIOTHEH-
HOTO CHEXHO-JeIIHOro cios (Hakara). OH moj-
paszgensercs Ha NMPO(UIAKTHKY OOpa3oBaHUs To-
JIONEIUIIBI U CHEXKHOTO Hakara. B mepBoM ciyuae
3a 30-60 MuH 10 Hayana oOpa3OBaHMs TOJIOJICIH-
bl IO TMOBEPXHOCTU TMOKPBITHS PacCIpPeACsiOT
TBEP/IbIC WIIH KUJIKUE XJIOPHIBI (pacxom — oT 5 10
20 r/m?%). CoemMHSISICh C BIAroi M3 BO3IyXa, XIJIO-
puIbl 00pa3yloT COJSIHOM pacTBOp, KOTOPHIN Mpe-
MATCTBYET BO3HUKHOBECHUIO TOJIOJEAUIBI. MeTos
OUYCHb DKOHOMHYEH, MOCKOJIBKY TpeOyeTcs MHHU-
MYM MpPOTHBOTOJIOJCTHBIX MaTepuanoB. OmHAKO
MpH €ro peaju3allii HYXXEH TOYHBIA MPOTHO3
0 BO3MOXXHOM TIOSIBJICHHHU TOJOJEeMUIlbl 3a 1-2 4
0 Hadajga ee oOpa3oBaHMs, 4TOOBI ycIleTh obOpa-
00TaTh TMOBEPXHOCTh XJOpWAaMu. Jlns Takoro
MPOrHO3a pa3paboTaHbl MPUOOPHI U CUTHAIM3ATO-
pBl TONONENUIIBI, KOTOphIE IMOKa HE OTJINYaoT-
Cs BBICOKOW TOYHOCTBHIO. ABTOMAaTH3UPOBaHHBIC
CHUCTEMBI  PaCIpEeNICHUs TPOTHBOTOJIOJICIHBIX
MaTepHanoB MO JAHHBIM CHTHAIM3aTOPOB TOJIOJIE-
JIUIIBI TIPUMEHSFOTCS Ha CJIOKHBIX Pa3Bs3Kax, OT-
JISNBHBIX MOCTaX M OINACHBIX YydYaCTKaxX B psje
3apy0eIKHBIX CTPAH.

TensioBoii cnocod 60pLOBI € roJ10J1e10M

Kak moka3bpiBaeT aHaiM3 CYIIECTBYIOIIMX Me-
TOJIOB JINKBHIALIMH TOJIOJICTHBIX SIBICHUI Ha Orac-
HBIX Yy4YacTKax aBTOMOOWIBHBIX IOpOT, Hamboiee
HEPCHCKTHBHBIM METOJIOM JIMKBHIAIMU 3UMHEH
CKOJIB3KOCTH Ha MOKPBITUU MPOEIPKEHl yacTH Mo-
CTOBBIX COOPY)KCHHUil SIBISETCSI TEILIOBOI CIIOCco0,
KOTOPBI XapaKTepU3yeTCsi OOIIHUPHBIM OIBITOM
npuMmenenus. Tak, B Poccun HaunHas ¢ 1980-x ro-
JIOB, 3aperUCTPUPOBAHBI Pa3IMuHbIC U300pETCHHS
METO/I0OB 000rpeBa TMOKPBITUS MPOEIKEU YacTh
ABTOMOOMJIBHBIX JOPOT M MCKYCCTBEHHBIX COOpY-
eHuid Ha HuX. OJJHaKO 3TH HOBILECTBA HE HAILIN
IIUPOKOTO MPAKTHIECKOTO MPUMEHEHHS [0 00BEK-
THBHBIM TIPUYMHAM, & UMEHHO M3-3a:

— BBICOKO# CTOMMOCTH 3JICKTPOIHEPTUH;

— TEXHOJIOTUYECKOH CJI0XHOCTU CYIIECTBYIO-
IMX 3aMaTeHTOBAHHBIX KOHCTPYKIHUH 1si 000rpe-
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BAa IOKPBITUH IPU UX MOHTaXE W JajbHEHIIEeH
3KCILTyaTalllH;

— CYPOBOCTH M HEOAHOPOJIHOCTH KIIMMaTHye-
CKHUX YCJIOBUI pa3iaNyHBIX paliOHOB.

Pemrenne mepBBIX ABYX MpOOJIEM — CHIDKEHHE
3aTpaT Ha SJCKTPOSHEPIHI0, YNPOIIECHUWE U Yy[e-
[IeBJIICHUE KOHCTPYKIIUM CHUCTEMBI o00orpeBa —
MTO3BOJIUT TMOBBICUTH 3KOHOMHUYECKYIO IpHBIIEKa-
TEIBHOCTh TETUIOBOTO crioco0a OOpbOBI C 3MMHEH
CKOJIB3KOCTHIO0. DTOTO MOXHO IOOUTHCSA CIexyro-
LIUMU DY TSIMHU:

— BHEJIPEHUEM B CUCTEMY 00OrpeBa yCTPOMCTB,
MIO3BOJISTIOIIMX TIOTYYaTh 3JIEKTPOSHEPTHIO M3 BO300-
HOBJISIEMBIX UCTOYHUKOB C MUHUMAJIbHBIMU 3aTpa-
TaMu;

— HUCTOJIb30BAHNEM aBTOMAaTHYECKHUX JaTYHKOB
COCTOSIHHMS TTOBEPXHOCTH MPOEPKEH YacTh TpaHc-
MOPTHBIX COOPY’KEHUHM, IO3BOJISIOLIUX CHUCTEME
paboTarh B pexKHMe OKUIAHHS, BKIIFOYASCh TOJBKO
B cllydyac HEOOXOJMMOCTH, SKOHOMsI TEM CaMbIM
SHEPrOPEeCypCHI;

— pa3paboTKOH, MOUCKOM U BHEIPEHHEM HHHO-
BallMOHHBIX HAarpeBaTeIbHBIX IJIEMEHTOB, 00Jama-
IOIAX MHUHUMAJIEHON MOTPeOIsIeMOoii MOIITHOCTEIO,
MOBBIIICHHON TEIUIOOTAAYEd M IPOCTOTOM IIPU
OTHOCUTEIBHO HU3KOH CTOMMOCTH KOHCTPYKIUH.

IIpu »TOM mepBbIE ABa HAIIPABICHUS YXKE pea-
nu3yrortes. Tak, B HacTosiee BpeMsl UMEeTCsl IIn-
pOKHiIl TepedeHb pa3paboTOK, MATEHTOB, MPAaKTH-
YEeCKH OCYUIECTBJICHHBIX MPOEKTOB, MO3BOJISIOLINX
MOJTy4aTh JJIEKTPOSHEPTHIO IyTeM INpeoOpa3oBa-
HUS COTHEYHOM, BETPOBOM, BOIHON sHepruii (coi-
HEYHbIE T[IaHEeNIH, KOMIIAKTHBIE THUAPOTYPOUHHEI,
BETPOreHepaTopsl U T. 11.). [I0CTOSIHHBII KOHTPOJIb
COCTOSIHMSL TPOE3KEeH YacTH MOXKET OCYIIeCTB-
JIATbCS ABTOMATHUYECKUMHU JOPOXHBIMU METEO0-
cranisiva - (AJIMC), Tnpou3BOACTBO KOTOPBIX
HanaxkeHo B Poccuiickoin ®enepaunn. Mcnoinb3o-
Banue AJIMC u reHepaTopoB 3JIE€KTPOIHEPTHU U3
BO300OHOBIISIEMBIX HCTOYHHUKOB ITO3BOJIAT IIOCIIE
OKyIaeMOCTH MHBECTUIMH Ha UX BHEIPEHUE
(msATB-1IECTh JIET) MUHUMH3HMPOBATH 3aTpaThl Ha
SHEPrOHOCHUTEIH M T€M CaMbIM 3HAYWUTENHbHO IIO-
BBICUTh JKOHOMHYECKYIO 3(()EKTHBHOCTH TEILIO-
BOTO crioco0a O0pbOBI C 3UMHEN CKOJIB3KOCTHIO.

Haunbonee cioXHBIM SIBISIETCSl TPEThE HaIpaB-
JICHHWE, MOCKOJLKY HEOOXOTUM HE TOIBKO ITOUCK
MHHOBAllUOHHBIX  HArpeBaTENbHBIX  3JIEMEHTOB
C MUHHMAIBHOW NOTPEOISIEMO MOIIHOCTBIO H
MOBBIIIICHHOM TEIUIOOTAaue, HO U TpeOyeTcs pas-
paboTKa TEXHOJOTHYECKHX CXEM HUX MOHTaXa,
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PEMOHTA U 00CTY)KUBAHHUS B KOHCTPYKIIUHU JOPOXK-
HOH OJICKIBI.

AHanmu3  CyNIECTBYIOIMUX  HMHHOBAI[HOHHBIX
TETIOHOCUTENeH Ui 000TpeBa pa3IMYHBIX TIO-
BEPXHOCTEH IMO3BOJIMI BBIOPATh MEPCICKTUBHBIM,
HAHOKOMITO3UIIMOHHBIN TETUTOBBIICISIONNA MaTe-
puan. JlaHHBIM KOMIIO3UIIMOHHBIN MaTepuall mpe-
CTaBIsieT COOOH CMECh TOKOIPOBOJSIIETO TEXHU-
geckoro yraepoaa mapku K-163 (18-22 % no mac-
ce) ¢ monuypeTaHoBbIM JakoMm (82-78 % mo
macce). O0iacTp paboyux TeMreparyp 3TOro Io-
kpbitus — oT 25 o 110 °C. [ockoibKy monmype-
TaHaM CBOWCTBEHHA BBICOKAs aare3us MOYTH KO
BCEM MaTepualiaM, TETUIOBBIIENSIONICe MOKPBITHE
MOYXHO HAHECTH MPAKTHUYECKH Ha JIO0YI0 MOBEpX-
HOCTEH (HampuMmep, Ha TEOCETKY) U YIIOKUThH TOA
BEpXHUH CIIOH OETOHHOTO TTOKPHITHS.

Jnsi OICHKH CTENeHW W CKOPOCTH HarpeBa
KOMIIO3UIIMOHHOTO MaTepuajia, HaHECEHHOTO Ha
re0CeTKY, B 3aBUCHMOCTH OT TOJIIMHBI 3TOTO CIIOS,
a TakXKe MoJaBaeMOr0 HANPSDKEHHS U CXEMBbI MO/I-
KJIIoUeHHsl OBbIJIO MOATOTOBJIEHO TpU obOpasma pas-
mepamu 130x125 MM. C mMOMOIIIBIO TOKOIIPOBO/IS-
IIETO KJIesd 3aKPEIUBLIUCh MEIHBbICe KOHTAKThl Ha
Pa3HOM PACCTOSIHUM JIPYT OT Jpyra: MeXIy KpalHH-
MU 3JICKTPOJIAMH PAaCCTOsSHUE cocTaBwio 12,2 cwm;
MEXIy KpaHUM JIEBBIM U CpPeIHUM — 7,2 CM,
MEXJy KpalHMM mpaBeiM u cpeauuM — 5,0 cm.
Ha ombiTHRIE 00pa3ibl HAHOCHIM KOMITO3HIIU-
OHHBI  TEIJIOBBIJACISIONINA  MaTepuan  ClIoeM
paznuuHoOi TONmUHBL Ha oOpasen; 1 — 800 Mk,
obpaserr 2 — 400 Mk, Ha obpasen; 3 — 300 Mk, ¢ mo-
cleAyrouend UX CYIUIKOHM, a 3aTEM OTKUIOM B Cy-
IIUIBHOU KaMepe.

DKCIMEPUMEHT MOATBEPANIT paboUylo THIIOTE3y
0 TOM, 4YTO HCIIOJIb30BaHHE T€OCETKH C HaHECEH-
HBIM KOMITO3UIIMOHHBIM MaTEpUaIOM JJIs Harpena
BEPXHETrO CJIOSI MOKPBITUS C ENbI0 MPeI0TBpalle-
HUsI 00pa30BaHUs 3UMHEH CKOJB3KOCTH Ha JIOPOXK-
HBIX TIOKPBITUAX BO3MOXKHO. CKOpPOCTh Harpema
W KOHEYHas TemIieparypa KOMIO3UIIMOHHOIO Ma-
Tepualla MOTYT PEeryJIUpOBaTLCS TOJIUHON HaHe-
CEHHOTO CJIOsl, PACCTOSIHUEM MEXAY JIEKTPOIaMH
Y TI0JJaBaCMbIM HAIPSHKCHUEM.

ITpoBeneHHbBIC UCCIETOBAHMUS MO3BOJKIN B Ka-
YecTBe MpHUMepa pa3padoTaTh KOHIIETITYaTbHYIO
MOJIeNTb 000TPEBa OKPBITHSI MOCTOBOTO COOpYIKe-
HUSI ¢ MOMOIIBI0 HAHOKOMIIO3HITMOHHOTO TIOKPHI-
THSl, HAHECEHHOTO Ha JIOPOXKHYIO TEOCETKY.

I'eoceTka yKJIaapIBaeTCs MEXKAY BEPXHUM HITH
HUKHHM CJIOEM YCOBEPIICHCTBOBAHHOTO TOKPHBI-
THUS B TIPOIECCE CTPOUTEIHCTBA, JTUOO MOBEPX CTa-
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pOTo Cllosl MOKPBITUS NpU ero pemoHTte. Harpes
MIOKPBITHS NPOUCXOAUT B PE3ybTaTe H3ILyUCHUS
TEIUIOBOW PHEPIHH C MOBEPXHOCTH TEIUIOBBIAEIIA-
omero cios. IlomcoennHeHne HarpeBaTENIBHBIX
3JIEMEHTOB IIPOU3BOJUTCS C IOMOILBIO NIEKTpUYE-
CKOM INMHBI, COEAWHEHHOW HIIEKTPOIPOBOAOM
¢ OJIOKOM yTpaBiIeHHs, YCTaHOBJICHHBIM Ha OCBE-
TUTEIBHOW omope. BiroueHHe M OTKIHOYEHHUE
cucteMbl oborpeBa KoHTponupyworcs AJIMC,
KOTOpasl TaK)kKe yCTaHABIMBAETCA HAa OCBETUTEINb-
HOW omope Ha BBICOTE 2—4 M HaJ YpPOBHEM IIO-
KpBITHS.

IIpennoxenHas KOHLIENLHUsS TEMIOBOIO CIIOCO-
0a HampaBiIeHa Ha peIleHHE CIEIYIOLINX MPaKTHU-
YECKHUX 3a/Jad OIEpaTMBHOM JMKBHJALUU TOJIO-
JIEIHBIX SIBICHUNA B OCEHHE-BECEHHUE IIEPUO/BL:

— IpeaynpexaeHue o0pa3oBaHMs T'OJIONEIHBIX
SIBJIEHUWA 3a CYET HarpeBa IOKPBITUS MPOE3KEH
YacTH TPaHCIOPTHBIX COOPYXEHHUI Mo HeoOXxoau-
MOH IIMPUHE,;

— CHIW)KCHHE Ha TPETh JHEPromoTpedieHus u,
COOTBETCTBEHHO, 3aTpaT 3a CYET aBTOMATU3HUPO-
BaHHOH pPabOTBI CHCTEMbI B PEXUME OKUIAHUS
U IIpeyNpeKACHUs JIb1000pa30BaHus;

— MUHUMU3ALMIO 3aTpaT Ha MOHTaX CHUCTEMBI
U €€ NOCIEAYOIYIO 3KCILTyaTaluo;

— YBEIMUYEHHE CPOKa CIIy>KOBI apMUPOBAHHOTO
MOKPBITHA MyTeM MpPEJOTBpalleHHs] 00pa3oBaHUs
OTPaXXEHHBIX TPEIIUH.

Peanuszanuss paccMOTpEHHOrO HOBIIECTBA Ha
TPAHCIIOPTHBIX COOPY>KEHHMAX IO3BOJMUT oOecrie-
YUTh MOJJEPKAHUE B HAMJIEKAIIEM TEXHUYECKOM
COCTOSIHMM TOKPBITHA TaKUX OOBEKTOB M 3HAYH-
TEJIPHO ITOBBICUTH 0€30I1aCHOCTH JOPOXKHOT'O JIBU-
JKEHUS B IEPEXOAHBIE IEPHOBI FOJA.

BbIBO/IbI

1. PaccMoTpennl Haubosiee 3QQPEKTUBHBIC Me-
TOJIbI OOPHOBI C 3UMHEH CKOJIB3KOCTBIO Ha aBTOMO-
OWIBHBIX JIOPOTaX C MCIIOJNB30BaHUEM Pa3TMIHBIX
IIPOTHUBOTOJIONIEAHBIX MaTEPHAIOB!

— XUMHUYECKUX (pacTBOPHI COJIeH WK Cyxue
CONIM — XJIOPH[IBI, HUTPATHI, aleTarsl, GOopMHATHI
U JIp.), KOTOpbIe 00IagaroT HU3KOH TeMIEpaTypoit
3aMep3aHus U BBICOKOH IUIABSIIEH CIIOCOOHOCTHIO
JIbJIa TIPH HEOOIBIIUX HOPMAX Pacxo/a;

— (pUKIHOHHEIX (IIECOK, MEOEHs, MITaK H Ip.),
MIHOBEHHO TOBBIMIAIONIMX KOA(POUIIUESHT CleIuIe-
HUS TpU OONBIIMX HOpPMax POCCHIIM M OTHOCH-
TENBHO CJIA00OM 3aKpeIryIeHHH Ha MOBEPXHOCTHOM
CJI0€ J10pOTH;
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— aHTHUTOJIOJNIEIHBIX, KOTOPBIE MOTYT OBITH BBE-
JEHbl B COCTaB MaTepHaja HOKPBITHS aBTOMO-
OWIBHBIX J1Opor (KOHCTPYKLMOHHBIC IPOTHBO-
TOJIOJICTHBIC MaTepHaJIbl);

— XUMHUKO-()PUKIIMOHHBIX, KOIa B COCTaBE pac-
TBOPOB COJIEpXAaTCsl Kak BEIIECTBa, 0OIajaromue
abpa3uBHbIM 3((EeKTOM, TaK MU XMMHYECKUE pea-
TeHTBl, YTO TIO3BOJISICT 3HAYMUTENIHHO IIOBBICUTD
3¢ PEKTUBHOCT aHTHTOJONEIHON M CLEMHOH Co-
CTaBJSIIOIIMX IPOTHUBOTOJIOJICAHBIX MaTepHaIoB,
IpU 3TOM COKpAIIaeTcss MEXXPEMOHTHBIA CPOK I10-
KPBITHSL.

2. Taxke pacCMOTpPEH TEIUIOBOM CIIOC00, KoTaa
MMOBEPXHOCTh JOPOTH CHHU3Y 00OTpeBaeTcs ¢ Hc-
MOJIb30BaHMEM BJIEKTPO’HEPTHH M CBEPXY — C HUC-
II0JIb30BAHUEM TEIIJIOBBIX CTPYIl.

JINTEPATYPA

1. CoBeTCcKH SHIMKIONEANYCCKHN CIOBaph / MMOA pex.
A. M. TIpoxoposa. M.: Coserck. sH1mKI., 1984. 1599 c.

2. Ilopsiiok OpraHu3aliy | IIPOBEACHUS paboT M0 3UMHEMY
cozepxaHuio aBToMoOmnpHbIX popor: TKIT 100-2011
(02191). Mumuck: Munrpasnc, 2011. 78 c.

3. JleonoBu4, . . JluarHocTHKa aBTOMOOWIBHBIX J0POT /
N. U. Jleonosuu, C. B. bornanosuu, U. B. Hecreposuu.
M.: UH®A-M, 2011. 350 c.

4. TImemb6aes, M. K. IIpomeccsl, mpoTekamoonye Ha MOBEPX-
HOCTH OCTOHHBIX ITOKPBITHH IPU MX XUMHYECKOH 3aImuTe
ot 3uMHel ckonb3koctd / M. K. TTmem6aes, 5. H. Kosa-
nes, B. H. Srnos // Hayka u texnuka. 2016. T. 15, Ne 4.
C. 265-270. https://doi.org/10.21122/2227-1031-2016-15-
4-265-270.

5. lleiikun, A. E. CTpykTypa 1 CBOHCTBa IIEeMEHTHBIX OeTo-
HoB / A. E. Illeiikun, 1O. B. Yexorckuii, M. U. Bpyccep.
M.: T'occrpoitmznar, 1979. 344 c.

6. JIosiroBeyHOCTh JKeNe300eTOHa B arpecCcHBHBIX cpepax /
C. H. Anekcees [u ap.]: mox pen. ®@. M. Usanosa. M.:
Crpoitmznar, 1990. 320 c.

7. lBanoB, ®. M. 3ammra *ene300eTOHHBIX TPAaHCTIOPTHBIX
coopyxenuii or kopposun / ®@. M. Usanos. M.: Tpanc-
nopr, 1968. 175 c.

8. leiikuH, A. E. LleMeHTHBIE O€TOHBI BBHICOKOW MOPO30-
croiikoctu / A. E. Hleiikun, JI. Y. Mo6mwum. JI.: Crpoii-
uszar, Jlenunrp. ota-uue, 1989. 128 c.

9. PykoBOICTBO 1O IPUMEHEHUIO OETOHOB ¢ IPOTHBOMOPO3-
HBIMU 00aBkaMu. M.: Crpoiinznar, 1978. 80 c.

240

10. Paiixens, B. Beron / B. Paiixens, 1. Konpax / nep. ¢ Hem.
O. I1. Muemioa-Ilerpocsina. M.: Crpoituznat, 1979. Y. 1.
CgoiictBa. [IpoektupoBanue. Mcnprranue. 109 c.

11. Wuth, E. Beanspruchung des Betons Bei Tausalzanwen-
dung / E. Wuth // Betonwerk Fertigteil Technik. 1977.
No 11. P. 542-548.

Hocrymuna 17.02.2020
IMognucana B neuars 20.04.2020
Ony6nukoBana onnaiin 29.05.2020

REFERENCES

1. Prokhorov A. M. (ed.) (1984) Soviet Encyclopedic Dic-
tionary. Moscow, Publishing House “Sovetskaya Entsi-
klopedia”, 1599 (in Russian).

2. TKP 100-2011 (02191). The Organization and conduct of
Winter Maintenance of Roads. Minsk: Ministry of Trans-
port and Communications of the Republic of Belarus.
78 (in Russian).

3. Leonovich 1. 1., Bogdanovich S. V., Nesterovich I. V.
(2011) Diagnostics of Highways. Moscow, INFRA-M
Publ. 350 (in Russian).

4. Pshembaev M. K., Kovalev Ya. N., Yaglov V. N. (2016)
Processes Proceeding on Concrete Coating Surfaces
in Case of their Chemical Protection Against Winter Slip-
periness. Nauka i Tekhnika = Science & Technique,
15 (4), 265-270 (in Russian). https://doi.org/10.21122/
2227-1031-2016-15-4-265-270.

5. Sheykin A. E., Chekhovskii Yu. V., Brusser M. I. (1979)
Structure and Properties of Cement Concrete. Moscow,
Gosstroyizdat Publ. 344 (in Russian).

6. Alexeev S. N., Ivanov F. M., Modry S., Shissl” P. (1990)
Durability of Reinforced Concrete in Aggressive Environ-
ments. Moscow, Stroyizdat Publ. 320 (in Russian).

7. lvanov F. M. (1968) Corrosion Protection of Reinforced
Concrete Transport Structures. Moscow, Transport Publ.
175 (in Russian).

8. Sheykin A. E., Dobshits L. I. (1989) Cement Concrete
of High Frost Resistance. Leningrad, Stroyizdat Publ.,
Leningrad Branch. 128 (in Russian).

9. Guidline for Application of Concrete with Antifreeze
Additives. Moscow, Stroyizdat Publ. 80 (in Russian).

10. Reichel W., Conrad D. (1976) Beton. Band 1. Eigen-
schaften. Projektierung. Prufung. Berlin, VEB Verlag fur
Bauwesen. 295 (in German).

11. Wuth E. (1977) Beanspruchung des Betons Bei Tausalzan-
wendung. Betonwerk Fertigteil Technik, (11), 542-548 (in
German).

Received: 17.02.2020
Accepted: 20.04.2020
Published online: 29.05.2020

Hayka
urexHuka. T. 19, Ne 3 (2020)





