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H3Bieqenne

1. O6aacTy NpUMeHeHHus

Hacrosuii cTanIapT pacnpoCTPaHAETCA Ha ropsdue weGeHOYHOo-
MacTH4Hble acansToOETOHHBIE CMECH # LIeOeHOYHO-MAaCTHYHBIH acansTo-
6eTOH, NpUMEHsSEeMbIe I YyCTPOHCTBA BEPXHHX CIOEB MOKPLITHH aBTO-
MOGHBHBIX ZOPOT, 23POPOMOB, NOPOJCKUX YAHL H IIOLIACH.

Tpe6oBanus, U3nOKeHHsle B pasnenax 4, 5, 6 u 7, ABns0TCA 00532~
TENbHBIMH.

2. HopMaTHBHBIE CCBLIKH

IlepeueHb MEXroCylapCTBEHHbIX CTAHAAPTOB, CCHLIKH Ha KOTOPhIE
HCIIOJIb30BaHB! B HACTOALEM CTaHAapTe, IPHBEICH B IIPAJIOKEHHH A.

3. Onpeaenenus

B HacToflEeM CTaHJapTe NPHMEHSIOT CIEAYIOLUIHE TEPMHHB C
COOTBETCTBYIOLIMMH OTIPEAENEHHAMH.

1lle6enouno-macTuyHasa acpanabrobeTonnas cmech (IIMAC) -
PaLHMOHALHO NOJ00paHHas CMECh MHHEPATBHBIX MaTepHaoB (ebHs, necka
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U3 OTCEBOB ApPOOJCHHUA U MHHEPAIBLHOTO NOpOILLKA), AOPMKHOIrO 6uTyMa (C
MOMUMEPHBIMH HIH APYTHMH fo6aBKaMH UM 6e3 HHX) M cTabH/IM3upyroei
Jt06aBKH, B3ATHIX B ONPEAENICHHBIX NPOTIOPLUAX H MEPEeMEILIAHHBIX B HATPETOM
COCTOSIHHH.

Hle6ernouHo-macTu4nblii achansroberon (IIIMA) — ynrorHenHas
ebeHouHo-MacTHYHas acaibTOOETOHHAs CMECh.

Crabuansupyiomas 106aBKa ~ BEILECTBO, OKa3bIBAIOLIEE CTAOHIN3H-
pylomee siusuue Ha HIMAC u ofecnedusaromee yCTOHYHBOCTb €€ K
pacciauBaHHIO.

4. OcHOBHbBIE ApaMeTPhbi H BHIBI

HleberouHo-MacTHUHBIE acGabTOGETOHHBIE CMECH (aTI€E — CMECH)
niebeHouHO-MacTHYHBIH acdanbTobeToH (nanee — acdansrobeTon) B
3aBUCHMOCTH OT KPYITHOCTH [IPHMEHSEMOTO 111e0HS NONPA3AEIArOT Ha BUIBL:

HIMA-20 — ¢ nauGonpiinM pasmepoMm 3epeH 10 20 mMm;

IIIMA-15- » » » » » 15 Mum;

IHMA-10— » » » » » 10 MM,

5. Texunueckue TpeboBanus

5.1. CMecH I0KHBI H3TOTABIMBATLCA B COOTBETCTBHH C TPEGOBAHMAMHE
HACTOSILEr0 CTaHapTa N0 TEXHOJIOrHYECKOH JOKYMEHTAIIHH, YTBEDXKIEHHOMH B
YCT2HOB/ICHHOM NOPAIKE IPEATPHATHEM-H3TOTOBHTEIIEM.

5.2. 3epHOBbIE COCTABbI MUHEPANEHOM YacTH cMecell 1 achansTobeToHos
JO/DKHBI COOTBETCTBOBATh YKa3aHHbIM B Tabumue 1.

Tabnuual
B npouenTax no macce

Bun cMeceii Pa3mep 3epeH, MM, Melbue

u acanbTo-

6eTOHOB 20 15 10 5 125 |1,25{0630315] 0,16 {0,071
HIMA-10 - - |100-90|40-30{29-19|26-16|22-13|20-11|17-10{15-10
ILIMA-15 - |100-90{ 60-40 | 35-25|28-18125-15(22-12{20-10] 16-9 | 14-9
IIMA-20 [100-90| 70-50 | 42-25 |30-20]25-15124-13{21-11] 19-9 | 15-8 } 13-8

[Mpuwmewuanue [Ipu npueMOCIaTOYHBIX HCIBITAHHAX JOMyCKaeTCA
OTIPENEATh 3€PHOBBIE COCTaBB! CMeceil N0 KOHTPONbHbIM CUTaM B COOTBETCTBHH C
JAHHBIMH, BbIAEICHHBIMH XUPHBIM mpuGTOM.

5.3. INokasarenu GHU3UKO-MEXAHHUECKHX CBOHCTB achallLToBGETOHOB,
TMPHUMEHAEMbIX B KOHKPETHBIX JOPOKHO-KIMMATHYECKHX 30HAX, AOJKHBI
COOTBETCTBOBAThL YKa3aHHBIM B Tabmuie 2.
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Tabnuuma 2

3nauenne nmokazarens
AJSL JOPOXKHO-KITHMA-
THYECKHX 30H

I ILBL IV, V

HanMeHnoBanue nokasareins

Iopucrocte MuHepanbHOH HacTy, % Or15 0115 |0t 15
1019 | no 19 | xo 19
OcTatouyHas NOpUCTOCTh, %o O0r1,5]011,5{0r2,0

104,01 104,5 | no4,5

Bononaceiienue, % no o6neMy:
00pas3iioB, 0THOPMOBAHHBIX H3 CMeceif O0r,0101r1,0|0Or1,5
103,51 0040 fx04,0

BEIDYOOK H KEpPHOB FOTOBOTO NOKPHITHSA,

He Gonee 3,0 3,5 4,0
Ipenen npounocTd npy cxatHH, Mlla, He MeHee:

npu Temneparype 20°C 2,0 2.2 2.5

npu Temnepatype 50°C 0,60 | 0,65 | 0,70
CuBHroycTOHYHBOCTE:

k03¢ HUHEHT BHYTPEHHETO TPEHUSA, HE MEHee 0,92 0,93 | 0,94

ClENJIEHHe IPH CIBHUIE NMpu TeMneparype 50°C,
MiIla, He MeHee 0,16 0,18 0,20

TpeluHOCTORKOCTE — Hpe/ies IIPOYHOCTH Ha pac-
TShHKEHHE 1pH packosne npu temneparype 0°C, Mlla;

HE MEHee 2,0 2.5 3.0
He 6oJiee 5,5 6,0 6,5
BozaocToikocTs Npy UTHTENSHOM BOJOHACHLLIE-
HUH, HE MEHEE 0,90 0,85 0,75

MIpuMevyaHus:

1. Ina IIIMA-10 nomyckaercs cHHXaTh HOpMBI KOd(HIHEHTa
BHYTpeHHero tpeHus Ha 0,01 no abcomoTHoM BenmnyHHE.

2. TIpn HCNONB30BaHHH NONHMEPHO-OUTYMHbIX BSXKYILHMX JOIYCKAET-
C# CHWXXaTh HOPMBbI CUEIUIEHWs] MpH CIABUTE W Mpencna NMPOYHOCTH Ha
pacTshkeHue npy packose Ha 20%.

3. Ilpu ucnonp30BaHMK CMECEH AJIS NOKPHITHA a9POAPOMOB B MECTax
CTOSIHOK BO3LYIUHBIX CyJIOB HOPMBI NPOYHOCTH 0PH CXATHH H CLIETUICHHH
TIpH CABHre CleAyeT yBEIU4nBate Ha 25 %.




5.4. CMecu JOKHBI BHUIEPXKUBAThL HCTIBITAHUE Ha CLEILIEHHUE BSDKYILEro
C TOBEPXHOCTBIO MUHEPANbHOM YaCTH CMECH.

5.5. CMecH A0MKHEL GBITH YCTORYHBBIMU K PacClanBaHMIO B lipoLecce
TPAaHCIOPTHPOBAHHA H 3arpy3KH-BhITPY3KH. YCTOHYHBOCTH K PacclanBaKHIO
OMpeNeNAIOT B COOTBETCTBHH C NPHIOKEHHEM B no mokasateinmo CTekaHus
BSDKYIET0, KOTOPBii NomkeH 6bith He Gonee 0,20% no macce. [Tpu noabope
cocTaBa CMECH PEKOMEHIyeTCs, YToObl moKasareib CTEKaHHs BSXKYLIEro
Haxonuica B npeaenax ot 0,07% zo 0,15% mo macce.

5.6. CmecH ROMXHBI OBITH OAHOPOAHBIMU. OAHOPOOHOCTL CMecel
OLECHHUBAIOT k03 dHIIMEeHTOM BapHallUy Noka3aTeNeH npeaena MpoYHOCTH NpH
CkaTHY 0pu Temueparype 50°C, kotopsrit fomkeH 0bITh He Gonee 0,18.

5.7. Temniepatypa cMeceli B 3aBHCHMOCTH OT MPUMEHAEMOr0 ONTYMHOTO
BSKYILUEro HpH OTrpy3Ke MOTPeGUTESIO U MPH yKIAJIKe JOIKHA COOTBETCTBOBATh
3HAYCHHAM, yKa3aHHBIM B Tabnuue 3.

Tabnuua 3

I'my6HHA NPOHHKAHHA UIJIBI Temneparypa, °C
0,1 mm, npu Temnepatype 25°C | ppu otrpyske | mpu yknaauke, He MeHee
Ot 40 no 60 BxAOY. Ot 160 no 175 150
Cs. 601090 BxIIIOY. Ot 155 10 170 145
Cs. 90 no 130 Bxmou. OT1 150 no 165 140
Cs. 130 a0 200 Ot 140 no 160 135

5.8. CMmecu ¥ acanibTobeToHbl B 3aBUCHMOCTH OT 3HAYCHHS CyMMapHOH
yaenbHoH 3pPEKTHBHOH aKTHBHOCTH ECTECTBEHHBIX PAJIMOHYKIHAOB (A, M) B
IpUMeHsEMbIX MaTepraiax {6] HCnoAB3yIOT NpH:

A,y HO 740 Bx/kr — 1 CTPOHTEALCTB2 AOPOT H adpoApomoB Oe3
OTpaHHYEHHH;

Ay JIO 1500 Bx/kr — 4 CTpOMTENbCTBA JOPOT BHE HACENICHHBIX MYHKTOB
¥ 30H NIEPCICKTHBHOM 3aCTPOHKH.

5.9. TpoekTHpoBaHUe cOCTaBOB cMeceil H acHaNbTOGETOHOB PEKOMEH-
ZAYyeTcs NPOBOAMTH B COOTBETCTBHH ¢ mpunokenueM b. CoctaBel cMeced ans
YCTPOHCTBA BEPXHUX CJIOEB NIOKPLITHH B3IETHO-NOCANOYHBIX MOJIOC a3POAPOMOB
JOJUKHB! OBITH COMTacOBaHbl B YCTAHOBIEHHOM [IOPAIOKE C HHCTHTYTOM
«A3pONpPOEKT».

5.10. TpeGoBaHUs K MaTepHanam

5.10.1. ll]eOeHb U3 TIIOTHBIX NOPHLIX MOPOA M 1iebeHb U3 MeTaJuTypru-
YECKMX LJIAKOB, BXOMAILMHA B COCTAaB CMECEH, JAOMKEH COOTBETCTBOBAThH
tpebosannam 'OCT 8267 u 'OCT 3344. Jlna npuroToB/leHHS cMecell
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acaneroGeToHOB MpHMeHstoT WebeHsb Gpakunn oT 5 MM 10 10 MM, cB. 10 MM
A0 15 MM, cB. 15 MM 110 20 MM, a Takske cMecH ¢paxiii oT 5 MM 10 15 MM H ot
5 MM o 20 mM. Mapka o apo6uMocTH nieGHs M3 H3BEPHKEHHBIX H
MeTaMOpgHYECKUX rOPHBIX MOPOA A0JDKHA OBiTh He MeHee 1200, u3 ocafoyHbix
FOPHBIX NTOPOA, M'PaBUs M MeTa UTyprudeckHXx 1iakos — He meHee 1000, Mapka
ebHs no HeTHpaeMocTy aomxHa Obimh M 1. Mapka wieGHsi o MOpo30CcTOMKOCTH
JOoKHA ObITH He Hiuxe F50.

CozaepxaHue 3epeH NiacTUHYaTOM (JiewaaHol) u uriosatoli GopMsl B
webHe nomxHO GbiTh He Gonee 15% mo Macee.

Conepxanue ApoOieHbIX 3epeH B NpUMeHseMoM uiebHe U3 rpaBus
JOKHO GbITh HE MeHee 85% no Macce.

5.10.2. Tlecox u3 orceBoB Apo6GieHHA TOPHBIX MOPOA AOJIKEH
cootBercTBoBarh TpeboBaHuam 'OCT 8736; Mapka 110 IIPOYHOCTH NieCka JODKHA
ObiTh He Hixke 1000; conepxaigye NIHHHCTBIX YaCTHLL, ONPEae/ISEMbIX METOAOM
HabyxaHus, — He Gonee 0,5%, npH 3TOM coepxanue 3epeH menpye 0,16 MM (B
TOM YHCJIE IHUIEBUAHBIX H ITHHHCTBIX YACTHIL B 3TOH GpakiyK) He HOPMHPYETCA.

5.10.3. MusepalibHbIH NOPOLIOK NOIKEH COOTBETCTBOBATH TPeBOBaHH IM
['OCT 16557. [Iprt cOOTBETCTRYIOLLEM TEXHHKO-IKOHOMMYECKOM 0O0CHOBAHHUH
JoIlycKaeTcs MPHMEHATh B3aMeH MHUHEPAIBHOTO MOPOLIKA MbUIb H3 CHCTEMBI
NbLICYIaBINBAHHUA CMECHTEILHOH YCTAHOBKH B TAKOM KOJTHYECTBE, YTOObI
conepxaHnue ee B 3epHax Mmenwde 0,071 mm 6bul0 He Honee 50% no Macce.
ConepxaHmne NIMHKCTHIX YaCTHLL B NbUTH YAABAMBAHMS, ONPENENNEMbIX METONOM
nalyxanus, IOMKHO 66ITh He Bosiee 5,0% 1o Macce.

5.10.4. B xavectBe crabunusupyiomei 100aBKH NPUMEHSIOT LEUTIO-
TO3HOE BOJIOKHO WM CTIELUABHBIE MPAaHYIbl Ha €0 OCHOBE, KOTOpbIE ZOMKHbL
COOTBETCTBOBATh TPEOOBAHUAM TEXHHYECKOH AOKYMEHTAIMM NpexnpUsTHs-
H3rOTOBHTENS.

Llenmono3Hoe BOJOKHO ACJDKHO MMETh JICHTOMHYIO CTPYKTYpY HHTe#H
annHo# ot 0,1MM no 2.0 MM. BONOKHO A0MKHO GBITH OQHOPOOHBIM H HE
COAEpXaTh [IY4KOB, CKOIIEHMH Hepa3npobIeHHOro MaTepuaa i NOCTOPOHHUX
BiuroueHuil. o gusuko-MexaHHueckUM CBOMCTBAM LE/UIIONO3HOE BOJIOKHO
JOJDKHO COOTBETCTBOBATH 3HAUEHUAM, YKa3aHHBIM B Tabauue 4.

Tabnxuna 4
HawnmenoBanHe nokasatens 3HayeHHe NokasaTens
BaaxHocTs, % no Macce, He onee 8,0
TepMocToiikocts npu Temnepatype 220°C no H3-
MEHEHUIO MacChl Ipu NIporpeee, %o, re Oosee 7,0
Conepxanune BoNokoH AuHOH oT 0,1 MM 10 2,0 MM,
%, He MeHee 80




JlonyckaeTcs ApUMEHSTE APYrHe cTabunnsupyromue 106aBkH, BKIOYas
TIOJIMMEDHDBIE MJIH MHBIE BOJIOKHA C KDYIJILIM MY YIIMHEHHbIM NONEPEYHbIM
ceucHueM HUTEeH AnMHOH or 0,1 MM mo 10,0 MM, cnocoGHbie copOHPOBATH
(ynepxuBarh) GHTYM NPH TEXHOJOTHYECKHX TEMNEparypax, He OKa3biBas
OTPHLATENEHOTO BO3ACHCTRIS Ha BshKyHiee U cmecd. O60CHOBaHNE MPHTOIHOCTH
CTabUIU3UPyOMKUX 1062aBOK U ONTHMAJLHOIO WX COAEPKAHHA B CMECH
YCTaHaB/IMBAIOT NOCPEACTBOM IpoBeieHHs UcnbiTanuii LIIMA no 'OCT 12801
Y YCTOHYHMBOCTH K PacCclanBaHMIO CMECH B COOTBETCTBHIH C NpHJIOKeHHEM B.

5.10.5. B kauecTBe BOKYIMX PUMEHSIOT GHTYMbI HETAHbBIE TOPOKHbIE
Baskue o F'OCT 22245, a Taxke MOTHQHUHPOBAHHbIE, TOTHMEPHO-OUTYMHbIE
sxyue (I16B) 1 apyriue 6HTyMHBIE BAXYIIHE C YTy4lIeHHBIMH CBOHCTBaMH
110 HOPMATHBBOH H TEXHAYECKOH JIOKYMEHTAUWH, COTJIAaCOBAHHOM U YTBEPXKIECH-
HOW 32Ka34lKOM B YCTAHOBJIEHHOM HNOPAIKE.

6. [IpaBnna npHeMKH

6.1. Cmecu JOMXHBI OBITh MPUHATH TEXHHYECKHM KOHTpONEM
NPEATPHATHA-U3TOTOBUTEIIA.

6.2. IlpuemMKy cMecei rpousBoasT naprusmu. Ilpu npuemke napruei
CYMTAIOT KOIHYECTBO CMECH OJHOTO BUAA H COCTaBa. BHIYCKAEMOE I[Ipej-
NpHATHEM Ha ONHOH CMECHTENbLHOH YCTAHOBKE B TEHEHUE CMEHDI, HO HE Goliee
1200 T.

[Tpu oTrpy3ke mapTHeH CYHTAIOT KOIHYECTBO CMECH, OTTPY}KacMoe
OZIHOMY NOTPEOUTENIO B TEUCHHE CMEHBI.

6.3. 111 npoBEPKU COOTBETCTBUSA KaueCTBa CMECH TPeOOBaHHAM HACTON-
ILIETO CTaHAapTa MPOBOAAT IIPHEMOCAATOYHbIC H IEPHORUYECKHE UCTILITAHHUS,

6.4. 1ns npoBeeHUs MPUEMOCAATOYHBIX MCNbITAaHHH oTOUMpaloT B
coorserctBun ¢ FOCT 12801 nse npoGsi oT mapTuu, npH 3ToM 0TGOp 1po6
OCYIIECTBJISIIOT H3 pacyeTa NojlydeHus oHoH ofbeauHEHHOH npobsl He Gonee
yeM oT 600 T CMeCH, M ONPEACTIOT TEMIIEPATYPY CMECH, COEPXKaHUE BAXKYINEr0
¥ 3€PHOBOY COCTaB MHHEPATbHOH YacTH.

Ecnn cMeHHbIH BbIITyCK CMECH He npesbiitaeT 600 T, To 445 0T0Opanuoi
npobbl JONONHUTENLHO ONPEAENAIOT YCTORYHBOCTh K PacClIaHBaHUIO 1O
MOKA3ATENNI0 CTEKAHHS BAXYLIETO, BOAOHACHIIEHYE H TIPENEN POYHOCTH TIpH
cxkaruu npy temneparype 50°C.

Ecnu cMenHblit BhIyck cMecH npesblinaet 600 T, To st NepBoi ¥ BTOpOH,
a3aTeM JUIst KOKJI0H BTopoH npobbl ONpenensioT yCTOHYHBOCTE K PACCIAHBAHMIO
10 [I0KA3aTEII0 CTEKAHMA BSKYILETO, BONOHACKHILIEHAE H TIPEAES IPOYHOCTH NpH
CXaThy npu temneparype 50°C.

6.5. Ilepuonnueckuit KOHTPONb Ka4eCTBa CMECH OCYILIECTBIIAIOT HE PeXe
OZHOTO pa3a B MECAl M MPH KaKA0M H3MEHEHHH MATEPHaioB, HCIOb3YEMbIX
JU1si NPUIOTOBJICHHS CMECH.

6.6. TIpu nepHoAn4ECKOM KOHTPOJE KaYECTBA U NOAGOPE COCTaBa CMECH
ORPENENAIOT MOPUCTOCTE MHHEPAILHOH YACTH, OCTATOYHYIO IOPHCTOCTH, Ipeaen

6



NPOYHOCTH TpH cxatud npd 20°C; BOAOCTOHKOCTD IIPH JJIMTENBHOM BOLO-
HachlllleHUH, KO3QQHUMEHT BHYTPEHHENO TPEHUA U CLICTUICHHUE IPH CABKIE NIPU
TeMieparype 50°C, npenes npoYHOCTH Ha PAaCTshKeHHE NP PAcKOIe NPH TeM-
neparype 0°C, cuennenne 6MTyMa c MHHEpaNbHOM YacTbio cMecH. T1pu mepuo-
JHYECKOM KOHTPOJIE Taloke PAaCCUHTBIBAIOT [I0KA3aTe b OMHOPOXHOCTH CMECH.

VaensHyr0 3dexkTHBHYIO aKTHBHOCTH €CTECTBEHHBIX PafHOHYKIIHI0B
NPHHUMAIOT 10 MAKCHMA/TLHOH BEJIHYMHE YAeAbHOH 3(PeKTHBHOR AKTHBHOCTH
€CTECTBEHHBIX PAAHOHYKIMIOB B IIPUMEHSEMBIX MHHEDAJTLHBIX MaTepHanax. T
JIAHHBIE YKA3bIBAET B IOKYMEHTE O Ka4eCTBE NPEANPHATHE-IOCTABIINK.

B cmyuae oTcyTcTBUSI JAHHBIX O CONEP)KAHHUH €CTECTBEHHBIX PAHO-
HYKJMIOB NPENPUATHE-HITOTOBUTEL CMECH CHIIaMH CHELHaIH3HPOBaHHOM
NnabopaTopuH OCYLIECTBIAET BXOAHOH KOHTPOIIb MaTepHanoB B COOTBETCTBHH C
I"'OCT 30108.

6.7. Ha xaxnyro naprvio oTrpyXaeMoH cMecH MOoTpeOHTENO BhIIAOT
JIOKYMEHT O KaYeCTBe, B KOTOPOM YKa3bIBAIOT pe3yabTaThl IPHEMOCAATOYHBIX H
NEepUOJHYECKHX HCTIBITAHHH, B TOM YHCIE!

- HaMEHOBaHHE NPENPHATUSI-H3TOTOBUTES H €I'0 aJIpec;

- HOMEP U JaTy BHIAAYM JOKYMEHTA;

- HAUMEHOBAHHUE U aipec noTpedHTeNs;

- HOMED 3aKa3a (NapTHH) B KOJIHYECTBO (Maccy) CMECH;

- BHII CMECH;

- TEMMIEPATYPy CMECH;

- IOKa3aTelnb YCTOHUHBOCTY K PACCIaUBAHHIO;

- cLenenne 6GutyMa ¢ MHHEPATbHOMH YacThio CMECH;

- BOJIOHACHIILICHUE;

- npeJebl IPOYHOCTH NpH CxaTHH npH Temneparype 50°C u 20°C;

- IOPHCTOCTE MHHEPANEHOH 9acTH;

- OCTATO4HYIO [IOPHCTOCTD;

- BOAOCTOHKOCTb NPH JUTHTENBHOM BOJOHACHIIECHHH;

- IIOKA3aTEe/H CBUIOYCTORYHBOCTH;

- noKa3arenb TPELIKHOCTOHKOCTH;

~ OXHOPOAHOCTb CMECH;

- ynenbHyi0 3 ek THBHYIO aKTHBHOCTE €CTECTBEHHBIX PAUOHYKIIHIOB;

- 0603HaueH e HACTOAILErO CTARAApTA.

6.8. Ilorpebutens HMeer NpaBo NPOBONHTH KOHTPONBHYIO NPOBEPKY
COOTBETCTBUA MOCTaBNAeMOH cMmecH TpeGOBaHHAM HACTOALNErQ CTAHAapTa,
cobsmonas MeToAs! oT6opa Npol, NPUTrOTOBACHUS 00pa3uoB H HCIBITaHHMI,
NpexyCMOTPEHHbBIE HAacTOAMMM cTtanaaptoMm. O160p npo6 norpebuteneM
OCYHIECTBNAETCA M3 Ky30BOB aBTOMOOHIIel-caMOCBaioB, U3 OyHKepa WIH
WIHEKOBO# KaMephl acdanbroykirag4uka B o6beMe, NpelycMOTPEHHOM
T'OCT 12801.
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7. MeToabl KOHTPOJISt
7.1. Cmecu v achanbTo6eTOHBI 111e6EHOYHO-MACTHYHbIE HCTIBITHIBAIOT 110
T'OCT 12801.

7.2. TlokasaTesib CTEKaHHUs BSXYILErO ONPEAEIAIOT N0 NPHIOKEHHI0 B
HACTOSALLErO CTaHAapTa.

7.3. O6pa3ubl ac¢anbrobeTOHa H3rOoTaBJMBAKOT B CTaHIAPTHBIX
UMiMBApHYeckuX (popmax auamerpoM 71,4 MM, yIUIIOTHSS BHOPHPOBaHHEM C
NoCneNyIOWHM A0YTIOTHEHHEM MpecCoBaHHeM. TeMnepaTtypa CMECH NpH
MIPUrOTOBJIEHUH 00pa3LoB JOKHA COOTBETCTBOBATHL Tabnuue 3.

7.4. Tlecok U3 OTCEBOB NPOONEHHS NOPHBIX MOPOJ HMCHBITHIBAIOT NO
T'OCT 873S; webens o FOCT 8269.0; 6utymsl HedTsHbIE JOPOKHBIE BA3KHE
W nonuMepHo-6utyMmuble Bsxywue no 'OCT 11501, TOCT 11505,
T'OCT 11506, 'OCT 11507 u peicTBylolIel HOPMaTHBHOH M TEXHHYECKOH
JIOKyMEHTaluy; MUHepaibHbii nopowok no F'OCT 12784.

7.5. ConepxaHue €CTECTBEHHBIX PaJHOHYKJIHAOB B IIPHMEHSEMBIX
Marepuaiax onpeaesior no FOCT 30108.

7.6. BnaxxHOCTh H TEPMOCTOHKOCTD BOJIOKHA ONPEAENAIOT MO NPHJIIO-
s*enuio I” Hacrosero ctanaapra.

8. TpascnopTupoBanue

8.1. CMmecH TpaHCHOPTHPYIOT K MECTY YKIalAKH aBTOMOOMIAMH B
3aKpBITHIX Ky30BaX, CONpOBOX/Jas Kax/sli aBTOMOOHIE TPaHCMOPTHOM
JIOKyMEHTalHeH.

8.2. JabHOCTE 1 BpPEMs TPaHCIIOPTHPOBAHHA OrPaHHYHBAIOT AOIYCTH-
MbIMH TEMIIEpaTypamMH CMECH IIpH OTTPY3KE H yKIajke 1o Tabnuite 3.

9. Yka3zaHHS N0 NPUMeHEeHHI0

9.1. VYerpo#icTBO MOKPBITHH U3 L1eGEHOYHO-MAacTHYHOH acdainbTo-
6ETOHHOM CMECH AOJDKHO OCYLUECTBAATHCA B COOTBETCTBHH C TEXHOMOMHYECKHM
PErIIaMEHTOM, YTBEPXKIEHHBIM B yCTAaHOBJIEHHOM MOpSIIKE.

9.2. ViuiorHeHue meGeHOUHO-MaCTHHHOrO acdanbTo0eToHa KOHTPOIH-
PYIOT MO [IOKa3aTeNsM OCTATOYHOM NOPHCTOCTH HIIH BOLOHACHILICHHS 006pa3uoB,
KOTOpbI€ OTOHPAIOT HE PaHbILE YEM Yepe3 CYTKH MOC/€ YCTPOHCTBA BEPXHEIO
CHOS IOKPBITHSL.

10. F'apanTHn HIrOTOBHTENA

[IpeanpusTHE-U3rOTOBHTE L FAPAHTHPYET COOTBETCTBHE BHIYCKAaeMOH
CMECH MO TeMIepaType, COCTaBy H (H3MKO-MEXaHHHECKMM CBOHCTBAM
Tpe6GOBaHHAM HACTOALIENO CTAHAAPTa [PH YCAOBHH COOMOAEHHUS Npasu ee
TPAHCMOPTUPOBAHHA H YKIIAIKH B [IOKPBITHE.
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MPUJIOXEHHE b

(pexamenoyemoe)

PexomeHaamuu no APOEKTHPOBAHHIO me6eHOTHO-MACTHYHOIO

achanvroberona

b.1. llle6enouHo-MacTHuHbI acdanbsTobeTon IIIMA-10

Ta6nuua b.1

Horpeﬁnoch B MaTepHaaax /i NIPHIroTOBJICHHA CMECH

Marepuan IMotpebHOCTL B MaTepuaite, % no Macce

Ille6ens Gpaxunii, MM:

5-10 60-70

10-15 -

15-20 -
ITecok 13 01ceBOB APOGNEHHS 10-30
MunepanbHbIi 0poLok 10-20
Burym unu I1bB 6,5-7,5
Crabunusupyowas 106aBka 0,2-0,5

Ta6anuua b2

IlpuMensiemble GHTYMHbIC BSKYILHE

IIOPO)KHO-K.HHMEITH‘-{CCKZX 30Ha

I I1-111 IvV-v

I'ny6uHa npoHukaHus uribl, 0,1 MM, ipu TeM-

nepatype 25 °C

90-200 | 60-130 | 40-90

[1pumeuatnue. bonee Bazkue Outymel 1 [IBB pexomenayercs
NPHMEHATb Ha A0porax ¢ 6oj1ee BEICOKOH HHTEHCHBHOCTBIO ABHXKEHUS.

Ta6bauua B.3

3epnoBoii cocraB muHepaabHoi 9acth [IIMA-10

CoxeprkaHne MHHEPAIBHBIX 3epeH, %, MeNbYe JAHHOTO pa3Mepa, MM

20 15 10

5

2,5

1,25

0,63 |0,315| 0,16 | 0,071

100 | 100 }90-100

30-40

19-29

16-26

132211120 10-17} 10-15




IMPUJIOXEHHE B
(obszamenvroe)

Meron onpese/ieHHA YCTOWYHBOCTH CMECH K PacC/IaHBAHHIO
110 NOKA3ATENI0 CTEHAHAS BSIHKYLIEro

CyniHocTh METOAA 3aKII0YAETCA B OlleHKE CIHOCOGHOCTH ropsyei
Ie6EHOYHO-MAaCTUHHOH acanbTo0eTOHHON CMecH YAepXKUBATh CofiepiKaliieecs
B Hell BXyHIee.

B. 1. CpeiacTBa KOHTpPOJIE H BCIOMOraTe/1bHOE 060pyAoBaHue

Becri naboparopusie 4-ro knacca tounocty no F'OCT 24104.

Crakanb! xuMH4eckue TepMoctofikue no 'OCT 23932 BMecTUMOCTHIO
1000 cm?, mamerpoM 10 cm.

Crekna NOKPOBHBIE.

TepMOMETp XHMHUUYECKHH PTYTHBIH CTEKJISHHLIA ¢ JUANA30HOM
u3mepenuit or 100°C g0 200°C ¢ neHo# zenenus mkais e Gonee 1°C.

Illxa¢ cymunbHeI.

B. 2. Ilopsiiok noAroToBKH K MCNBITAHHIO

[puroToBieHHy10 1e6GEHOUHO-MACTUYHYIO acanbTOOETOHHYI0 CMECh
pa3’orpeBaroT X0 MaKCHMaILHOH TEMIIEpaTypbl B COOTBETCTBHH € Tabuielt 3 u
TLIATENIBLHO MepeMelinBatoT. CymunbHpli mKad Takxke pasorpesaloT 1o
YKa3aHHOH TeMIepaTypbl, KOTOPYIO TMONACPKHBAIOT B MEPUOL UCHbITAHUH C
JlonycKaeMoR norpemHoctsio £2°C.

ITycro# crakan B3BEIUHBAIOT, MOMEINAIOT B CYIUMABHBIH wkad u
BBLIEPKMBAIOT IIPH TEMIIEpatType, yKkasaHHo# B Tabnuue 3, He MeHee 10 MuH.
3aTeM cTakaH CTaBsT Ha BEChl ¥ ObICTPO noMeialoT B Hero 0,9-1,2 kr cmecH,
B3BELUHBAIOT M 3aKPHIBAIOT NOKPOBHBIM CTEKAOM.

B.3. Ilopanok npoBeAeHHs HCNBLITAHUS

CrakaH co CMEChI0 MOMEIAOT B CyIMIbHbIH Hikad, re BHIIEePKUBAIOT
NPH MaKCHMaJIbHON TeMnepatype, ykasaHHoil B Tabnune 3, B Teuenune (60+1)
MHH. 3aTeM CTaKaH BBIHHMAIOT, CHHMAIOT C HEro MOKPOBHOE CTEKNO0 H yANSIOT
CMeECh, NEPeBEPHYB CTaKaH, HE BCTPSIXUBasA BBepX AHOM, Ha (10x1) c. Ilocne
3TOT0 CTAaKaH BHOBB CTABAT Ha JHO, OXJIAXKAAIOT B TCUCHHUC 10 MHH ¥ B3BELLIMBAIOT
BMECTE C OCTAaTKaMH BAXKYIIEro M CMECH, MpUiunuedl Ha ero BHyTpEHHeH
NOBEPXHOCTH.
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B.4 . O6paGorka pe3y)bTaTOB HCHbLITAHHA

Orekanue Baxyiero B, % no Macce, onpeacsioT no opmyie

g8
B=2"%110, ®1)
g8
rae gl ) gz, g3 —Macca Crakana COOTBECTCTBCHHO NYCTON0, CO CMECHIO M NOCHIE

€€ YJAJICHHA, I.

3a pesynbTaT MCHBITAHHH NMPUHHMAIOT OKPYIJIEHHOE JO BTOPOIO
JECATHYHOro 3HaKa cpefHeapH(PMeTHuecKoe 3HauYCHHE JBYX MapalIeNbHBIX
onpeaeneHuit. Pacxoxaenne Mex 1y pe3y/ibTaTaMHt MapajiIe/ibHBIX HCTIBITAHUH
He JOMkHO npeskbiuats 0,05% no abconoTHol remyune. B cyuae Goneinux
pacxXoXJAeHHWHl BHOBb OAPEACIAIOT CTEKAHHE BAXKYLIEro ¥ IUiA pacuera
cpeaHeapupMeTHUeckoro 6epyT RaHHbIE YETBIPEX ONpeaeneHui.

11



NPUJIOXEHUE I
(obszamensroe)

Otipeneienue BJAKHOCTH H TEPMOCTOHKOCTH BOIOKOH

C}’IIIHOCTL METOa 3aK/IH04acTCA B ONPEIEIICHHH NOTEPH MACChl BOJOKHA
NpH 3aJaHHbIX TEMIEPATYPE H BPEMEHH HCITBITAHHA.

I'. 1. CpencTBa KOHTPOJIS H BCIIOMOraTe/lbHoe 06opyaoBanue

[IpoTHBHY MeTAIIMYECKHE NPSAMOYTONbHbIE pasMepoM 20x10x2 cm.
lilkad cymmnbHBIA C TEPMOPEryNATOPOM, HOLIEPKUBAIOLIMM TEMIIEPATYPY C
TOYHOCTHIO 10 +3°C.

TepMoOMeTp PTYTHBIH CTEKIAHHBIH ¢ LEHOH feneHus uikaisl 1°C.

Oxeuxarop o ['OCT 23932 ¢ 6e3B0XHBIM XNOPUCTHIM KallbLIHEM.

Becui naboparopssie 1o 'OCT 24104 4-ro knacca TOYHOCTH.

I.2. [ToaroroBKa K HCNLITAHUIO

Hépezz HcnbBITaHHEM Npofy BONIOKHA NMOMEINAIOT HA JIMCT Gymard H
Pa3sphIXJISIOT BPY4HYIO, YCTPAHSS KOMOYKH, €C/IH OHU eCThb B pobe.

Tiare1sHO BLIMBITHIE METAUTHYECKHE NPOTHBHH NTOMELAKOT HE MEHBIIE
yeM Ha 30 MuH B cywHApHbIH wxad npu Temneparype (105+3)°C, sarem
OXJA@XKIAIOT B IKCHKATOPE 110 KOMHATHON TEMIEpaTyphl.

I'.3. IpoBenenne ucnbITaHUA

[pH ucObITAaHHH BONOKOH B3BELUIMBAHUE MPOU3BOAAT C NONYCKAEMOM
norpeiuHocThio B3BemuBanus 0,1% maccol. Maccy onpeaessioT B rpaMmax ¢
TOYHOCTBIO IO BTOPOro JECATHYHOrO 3HaKa.

HcnelTanue npoBoAsT B ABYX NpoTHBHAX. Kaxabl#i npotusenb,
nogrotosicHubR no I.2, g3semuBaroT. U3 npo6bl BOSOKHA, MOATOTOBACHHOM
no 2, 6epyr n8e HaBecku 1O (5+1) I' 1 BCHINAIOT B MPOTUBHY, 3AMOMHAI HX
paBHOMepHO 6e3 yniioTHeRUA. [IpoTHBHU ¢ BOTOKHOM B3BEIIMBAIOT H IOMEILAIOT
B CyIUMNbHbIH mikad ¢ Temmeparypoit (105+3)°C ai1s cyuwku BOIOKOH.

Ilo ucrewennyu 30 MHH NPOTHBHH C BOJOKHAMH BHIHUMABIOT H3
CYLIHABHOrO mikada, yCTaHABINUBAIOT B IKCHKATOP, OXJIAXIAIOT A0 KOMHATHO#H
TEMIIEPaTyphl, B3BCIIHRAIOT ¥ CHORA NIOMELLAIOT B SKCHKATOP.

IIpoTHBHY ¢ BONOKHAMH, BLICYIICHHBEIMH B CYIIMIBHOM Iikady mpu
Temneparype (105+3)°C u oxnaxJeHHble B dKCHKaTOpe A0 KOMHaTHOH
TEMNEPATyphl, IOMEIIAIOT B CYIIAILHEL WKad, TpeNBapHTENbHO HarpeTsIi 10
(220+3)°C.

Temneparypy KOHTPOJHPYIOT TEPMOMETPOM, PTYTHBIH pesepsyap
KOTOPOTO HaXOJMTCS Ha BHICOTE POTHBHEH.
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Tak kax nMpH yCTaHOBJICHHH XOJOIAHBIX NMPOTHBHEH TemmepaTypa
CYIMIBHOrO mikada MOHUXKAETCA, TO BpeMs NpebGbiBaHWS NPOTHBHEI C
BOJIOKHAMH B CYIIM/BHOM WIKady OTCYHTHIBAIOT OT MOMEHTA JAOCTHXEHHS
3a4aHHON TeMNepaTypsl.

ITpoTHBHH C BONOKHAMH BBIAEPXKUBAIOT B CyIUMAbHOM MKady npu
Temneparype (220+3)°C B TeueHue 5 MuH.

ITo HcTeYeHUH BpEMEHM BBIACPXKUBAHHA MPOTHBHH C BOJOKHAMH
BBIHMMAIOT U3 CYILHJIBHOTO IlIKaha, yCTaHaBJIHBAIOT B IKCHKATOP, OXJIAXIAI0T
JIO KOMHATHOH TEMNEpaTyphl M B3BEHIHBAIOT.

I'4 . O6paGorka pe3ynbTaToB
BnaxnocTs BosiokoH W, %, onpeaensior no ¢opmyine

8 -&
W= —2—3—100, 1))
g3 8
e g, — BeC MPOTHBHS, T;
g, — BEC NPOTHBHS € BOJIOKHAMH, T
g,— BEC MPOTUBHS C BOJIOKHAMH [TOCIIE CYLUIKH B CYIIHTHHOM kady, I.

Tepmocrofikocts BonokoH 7, Y%, ONPEASISIOT 10 tdopmyne

_ 8384
T P 1 00, I2)
85— &
e g, — BEC IPOTHBHS C BOJIOKHAMH NOC/IE BHIICPKHBaHHA B CYIHIbHOM

wikagy npu temueparype (220+£3)°C, .

PacxoxaeHue MeXY pe3ynsTaTaMy JBYX NapasviesnbHbiX onpeneneHuit
He aoskHo ObITE Oonee 0,5% (mo abcomotHoit BendunHe). 3a pes3ynsrar
NPHHAMAIOT OKPYDJICHHOE A0 MEpBOro JECATHYHOIO 3HAaKa cpeaHeapud-
METHYECKOE 3HAUEHHE PE3Y/ILTATOB JIBYX MapaliebHbIX ONPENCTEHHH.
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TY-5718.030.01393697-99. Cmecu acharomobemonnsie ujebe-
Houno-Macmuunsie u acghpansmobemon. Texn. ycaosua. — M.: Kopnopauus
«Tpanccmpoiin, 1999. - 20 c.

Hapneyenne

1. OBJIACTB ITPUMEHEHUS

1.1. Hacrosmne TexHH4ECKHE YCIOBUS PRCHPOCTPAHAIOTCA HA FOpAYHE
1mebeHOYHO-MacTHYHbIE acdansToGeToHHbIe cMecH U acdansTobeToH (IIIMA),
IpHMEHAEMBIE /I yCTPOHCTBA BEPXHHx (3AIMTHBEIX) CIOEB MOKPHITH
aBTOMOOHJIBHBIX JOPOT BCEX KAaTEropuii W ropoAckux ynui B -V aopoxHo-
K/IMMaTHYECKHX 30HAX.

1.2.TIpu 3aka3e U B JOKyMEHTALUK Ha IPOAYKLIHIO JOMKHbI IPUMEHSATHCA
cnenyromue 06o3HaueHHA: «CMech achansTo6eToOHHAs eGeHOHHO-MACTHYHAS
(HIMA) no TY-5718.030.01393697-99».

2. HOPMATHUBHBIE CCbLJIKH

2.1. Hcnonb3lyeMsle B HACTOSALIMX TeXHMYECKHX YCAOBHUAX CCBUIKH Ha
HOPMaTHBHbIE JOKYMEHTBI IPHBEAEHBI B NP B.

3. TEXHUYECKHE TPEBOBAHHA

3.1. Cmecu achansroberonHble mebeHouHo-MacTHuHbie (ILIIMA) nomkHs!
OTRe4ath TpeGOoBaHHAM HAacTOAHMX TY H H3rOTOBNATHCSH M0 TEXHONIOFHYECKOH
JTOKYMEHTAILlHH, YTBEPKIACHHON NpeANpHATHEM-H3TOTOBHTENEM B YCTaHOB-
NIEHHOM TOPSAKE.

3.2. Cmecu LLIMA npuroTasiHBaioT CMeLiCHHEM B acaibTOCMECH-
TENbLHBIX YCTAHOBKAX B HATPETOM COCTOSHHH INeOHSA, mecKa M3 OTCEBOB
ApobieHus, MHHEPaJIbHOrO NOPOLWIKa U OHTYMa, B3ATHIX B PalHOHANLHO
nofoOpaHHOM COOTHOICHHH, C A00aBIeHHEM CTAOMITH3HPYIOLHX 100aBOK TUIIA
BOJIOKOH HJIH NIOJIMMEPOB.

Crabunnsupyromse 100aBKH BBOIST B MHHEPAIBHYIO YacThb WM B OUTYM
C UEeNbI0 MCKIIOYHTh CTEKAHME BSDKYLUErO NPH XpAaHEHHUH CMECH B HaKo-
OUMTENbHBIX GyHKepax ¥ NpH TPAHCHOPTHPOBAHHMH, @ TAKXKE JULA YIyYlieHus
OIHOPOXHOCTH U (PU3HKO-MEXaHUHECKUX CBOHCTB acdaisrobeToHa.

3.3. B 3aBMCHMOCTH OT KPyNHOCTH NpHMEHAEMOro LebHs cMecH
NOAPA3AEIAIOT Ha CACAYIOHINE BHIIbI:

IIIMA-10 - pa3mep dpaxunii no 10 Mm;

IIIMA-15 — pa3mep dpakuuit 5o 15 mMm;

IIIMA-20 — pa3Mep ¢paxuuii 20 20 MM.

3.4. 3epHOBOIl cOCTaB MHHEPaIbHON 4acTH 11e6EHOYHO-MACTHYHBIX
acansTobeTOoHHBIX cMecel npuseneH B Tabn. 1 (BblZENCHHbIC NaHAbIE —
o6s3atenbHbIe TPEOOBAHHA K PACCEBY Ha KOHTPOBHBIX CHTAX).
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Tabnuual

Bux cmecn [Coaepxae sepeH, %, MeJb4e JAHHOIO PA3MEpa, MM

20 15 10 5 2,5 {1,25]0,63]0,315| 0,14 10,071
1IIMA-10 100-90|40-3029-19]26-16|22-13{20-11{17-10{15-10
1IIMA-15 100-90 |60-40 {35-25|28-1825-15(22-1220-10]16-9 [14-9
IIMA-20 {100-90]70-50 {42-25 |30-20(25-15|24-13|21-11|19-9 [15-8 |13-8

lpumenanne. C HeABIO HOBBICHTH IIEPOXOBATOCTb M U3HOCOCTOMKOCTH
TIOKDBITHS NPH BO3ACHCTBUM LIKH C MIMIIAMU JOITYCK3ETC YBENHYUBATL COAEDPIKAHNE
3€pEH KpYIHEE MaKCHMaIbHOro pasMepa a0 15%.

3.5. TloxazaTenu PU3HKO-MEXAHHYECKHUX CBOUCTB achalbTOGCTOHOB H3
me6eHOYHO-MACTHYHBIX CMECEH AOJKHBI 0TBedaTh TpeGoBaHuAM Tabi. 2.

TaGauwya 2

HanmeHoBaHue nOKa3aTens Hopmbr
[MopucrocTs MUHEPATBLHOTO OCTOBA, % 15-19
OcraTtounas NOpHCTOCTH, % 2,0-4,5
BogoHachiuenue, % mo oobemy:
B 1abopaTopHbix o0pasuax 1,5-4,0
B MOKpPLITHH, He Gonee 3,0

IMpenen npoyHocTH NpH cxatun, Mlla,
Ipu TeMnepaType:

20°C, He MeHee 2,2
50°C, He MeHee 0,65
0°C, ue 6onee 11,0
Koaddunnenr BHyTpesHero tpeHus tg @, He MeHee 0,93
Kosdduumnent BoTocToHKOCTH NPH AJHTEAEHOM
BOJOHACHIILIEHHH, HE MEHEE 0,85

3.6. CMecH AOMKHD! BHIZEPXKHMBATE UCTIBITAHUE HA CUEIUICHUE BKYILEro
C IIOBEPXHOCTBIO 3€pE€H MUHEPANLHON YacCTH.

3.7. BO3MOXHOCTb paccjanBaHUst CMECH NPH MEPEBO3KE M BHIrpy3Ke
DOMKHA ObITh CBEACHA K MHHAMYMY COOTBETCTBYIOIUMH TEXHHYECKUMM
MepamH. [Toxasarens crekanus BSXKYILIEro, OnpelenseMbld 1O MpHa. A, He
Jomxes npesbiars 0,15%.

B cnyyae crexanus BOKYHIErO [IPH XpaHEHHH B HAKONMATEILHOM OyHKepe
WM NPY TPAHCHIOPTHPOBAHKH HEOOXOMMMO NMPOBEPHTL COCTAB CMECH M NPH
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HEOBXOAMMOCTH OTKOPPEXTHPOBATEL, HanpuMep 100aBIeHHEM BOJOKHA,
NOJIMMEPA, YBENHUEHUEM BA3KOCTH BSOKYLIETO UM U3MEHEHHEM COOTHOILIEHHS
HCXOAHBIX KOMITOHEHTOB CMECH.

3.8. Temneparypa cmeceit IIMA nph Beinycke H3 CMECHTENA JOMKHA
COOTBETCTBOBaTh TpeOOBaHUAM Ta0N. 3. IIpu BriGOpe BXKYILErO HEOOXORMMO
yuuThiBaTh TpeGoBanus FOCT 12.1.005 k Bo3ayxy paboueH 30HEI MO
cofiepxxaHuio Oens(a)THpeHa H APYTHX KAHUEPOTeHHbIX BEILECTB.

Ta6bnuna 3
Mapka BsOXyIero Temneparypa LIIMA, °C
40-60 160-175
60-90 155-170
90- 130 150-165
130-200 140-160

3.9. Ina npuroronesus cmeceil IIIMA cnenyer npumensts mebeus
COOTBETCTRYIOIMX pakiuif u3 NAOTHBIX ropbix nopox mo FOCT 8267.
Hornyckaercs HConp3oBarh wiebenb W3 METANLTYPrHYECKHX LINAKOB 110
I'OCT 3344, oreevaronmii TpeboBanHyaIM HacToAmMX TY.

3.10. I'lo popme 3epen npumeHseMsli LebeHb J0MKEH OTHOCKHTBCA K 1-ii
rpynne. Hanuuue 3eped niacTHHYATOW U MTNOBaTOH (OPM HE HOMKHO
npesbittars 15% no Macce.

3.11 Mapka no gpobuMocTy niebHs M3 H3BEPKEHHBIX W METaMop-
(hHYECKHX FOPHBIX IOPOA NOMKHA OBITh He HUxe 1200, a U3 0CafOuHBIX NOPHBIX
nopox — se Huxe 1000.

3.12. Mapxka miebHs 1o MOpO30CTOHKOCTH JomXHa 6bITh He Hike F50.

3.13. Mapka me6Hs no HCTHPaeMOCTH JOMKHA COOTBETCTBOBATh M-1.

3.14. ns npurorosnenus cMeceit HIMJI cnenyer nipuMesATh necok u3
oTceBoB ipobnenns ropusix nopoa o FOCT 8736. Mapka o npo4HOCTH Takoro
necka JojkHa ObITh He Huke 1000: cogepxaHue TMMHUCTHIX YACTHII,
ofpesenseMeIx MeTOoM Habyxauus, — He 6onee 0,5%, a 3epen menpye 0,16 MM
HE HOpMHpYeTcs.

3.15. MusepansHbiil TOPOHIOK, BXOMAILKH B coctas IIMA, momken
orBeyars TpebopanusM ['OCT 16557. [IpH cOOTBETCTBYIOIIEM TCXHHKO-
3KOHOMHYECKOM O0OOCHOBAHHHM AONYCKAaeTCA NPUMEHATH B3aMEH 4acTH
MHHepalbHOTO [OPOLIKa B KonHyecTse 10 50% 3epHa u3 oTceBOB ApoONeHHs
TOpHbIX Nopon Mensde 0, §6mm. Cofiepxxanye IMUHKUCTHIX YaCTHL, OIpENeNseMBIX
MeToioM Halyxanus, B orcesax ApodneHus J0mKHO ObITs He G6onee 0,5%. lpyrue
TEXHOreHHbie OTXO0/1bI IIPOMBILLICHHOTO [IPOU3BOACTBA (30/1BI YHOCA, LEMEHTHAA

16



Ablb M T.I1.) JOMYCKAETCA HCIO/IB30BaTh B KAYECTBE MUHEPAIBHONO IOPOLIKA
TOJILKO MOC/e NMOATBEPKACHHSA HX IIPUrOJHOCTH MpPEABAPHTENbHBIMH
HCIBITAHHAMH,

3.16. B kauectBe cTaGunu3upylomux no6aBok B cMecax HIMA
PEKOMEHAYETCS HCNONb30BaTh, B MEPBYIO Ovepeb, OZHOPOJHOE KOPOTKO-
$ubepHoe HENMONO3HOE BONOKHO, KOTOPOE XAPAKTEPH3YeTCS CACAYIOMMM
pacripenesnenuem 1iuH dubp (onpeaensiercs nox Mukpockonom): 80% bubps
kopoue 1,2-1,9 MM, 50% — xopoue 0,5-0,9 mm. [IpurogHocts npyrux,
HeanpoOHPOBAHHBIX BOJIOKOH (AKPHIOBBIX, MUHEPAIIBHBIX, CTEKIAHHBIX), KaK H
npyrux ao6asok B cMecax [LIMA, cienyer npeaBapMTe/bHO MPOBEPATH
ucnbltanuamu no FOCT 12801 u mpun. A Hactoswmx TY. Ilpumensembie
1106aBKH JODKHbI YAOBJIETBOPATS TPEOOBAHUAM COOTBETCTBYIOIIEH TeXHUUECKOH
JIOKYMEHTaLlHH, COIVIaCOBRHHOH M YTBEPXACHHOH B yCTAHOBIEHHOM NOPAIKE.

3.17. ing npuroTosiieHys LieGEHOUHO-MaCTHYHBIX CMECEH HCTIONb3YIOT
GuTYMbI HeQTAHBIE JOPOXHBIE BsA3KHE, OTBeHatolue Tpeboanuam 'OCT 22245,
" nonuMepHO-GHTyMHbIe Bsxylue (T16B) no OCT 218.010-98 unu no npyro#
TEXHHYECKOH AOKYMEHTAlMH, COINIAaCOBaHHOH M YTBEpXKAEHHOH B ycTa-
HOBJICHHOM MOPSIJIKE.

3.18. [lpu npoeKTHPOBAaHMH COCTAaBOB L{eOEHOYHO-MACTHUYHbIX
acabTOOETOHOB PEKOMEHIyeTCst PyKOBOACTBOBATLCA NMPHI. B.

4. TPEBOBAHWS TEXHUKH BE3OIIACHOCTH U OXPAHA
OKPYKAIOUIEH CPEJBI

4.1. Ipn npouspoacTse paboT MO NPHUrOTOBICHHIO H YKJaJAKe
acansroderonHsx cmeceit LLIIMA cnenyer cobnronars TpeGOBaHUA TUNOBOH
nHcTpykuud TOU P 66-23-95 u IpaBun oxpaHs! Tpyna NMpH CTPOHTENLCTBE,
PEMOHTe H conepxanuy asToMobmnbHbIX gopor (Coto3fgopHuu, M., 1993).

4.2. Bosayx B pabouei 30H€ 1pU IPUTOTOBJIEHHH H YKJIaJKe ropsyeH
acansrobeToHHOHi cmecu IIIMA nonxeH ynoBneTBopATh TPeOOBAHHAM
['OCT 12.1.005. Conepxanune BpeHbIX IPUMECEH He AOMKHO MPEBLIIATh:

yriesozoponioB anudaruueckux npenenbusix C -C - 300 Mr/m’;

6en3(a)nupena — 0,00015 mr/m’.

4.3. TlpuMeHseMble MaTepHanbl AOMKHbI OTBEYaTh NPEIbABIAEMbIM
TpeboBaHuAM 1O yaenbHOH 3¢ eKTHBHOH aKTHBHOCTH €CTECTBEHHBIX
paguoHykauaoB. CMecH LIIMA B 3aBHCMMOCTH OT 3HaY€HUS CyMMAapHOH
yaenbHo# 3P PEeKTUBHON aKTHBHOCTH €CTECTBEHHBIX PAIHOHYKIHIOB (A
MHHEPaNIbHBIX MaTepHalax HCTIO/B3YIOTCA:

LU CTPOKTENLCTBA JOpoT 0e3 orpaHu4eHH: — Npu A Lo MEHEE 740 br/xr;

IUISl CTPOUTENHCTBA IOPOT BHE HAceNeHHBIX NMYHKTOB H 30H NepCIex-
THBHO# 33CTPOHKH NpH A, o0 OT 740 no 2800 b/kr.

3¢¢) B
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5. IPABWJIA MPUEMKH M TPAHCIIOPTUPOBAHMS

5.1. Ilpuemky ropsuux cmeceit LIMA npou3BoIAT napTUaMH.

5.2. Ilpu oTrpy3ke 4 OpHEMKe napTHel CYHTAIOT KOMMYECTBO CMECH
OAHOI0 MPOEKTHOTG COCTaBa, BHINYCKAEMOH Ha ONHOH YCTAaHOBKE B TEYEHHE
CMeHbl, HO He Gonee 1200 T.

5.3. TpaHcnOpPTHPOBaHHE CMECH K MECTY YKJIAAKH OCYIUECTBIAIOT
aBTOMOOMNAMH-CAMOCBaNaMH B 3aKpPBITEIX HOJAOIOM Ky3oBax. Konudecrtso
TIOCTaB/AEMOH CMECH ONPENENIOT B3BCIIHBAHHEM HA aBTOMOOHIBHBIX BECAX
npH OTrpy3Ke.

5.4. Jins npoBEpKH COOTBETCTBUSA KadecTBa CMeCH TpeboBaHHSIM
HacToswHx TY M3rOTOBUTENL JOMKEH OCYLIECTBIIATH MOCTOSHHBIA KOHTPO/Ib
Hag NPOH3BOACTBEHHBIM NIPOLLECCOM: H3MEPATh TEMIEPaTypbl OTIPYKaeMo#
cMecH, oTOupaTh NpoObl U NPOBOAUTH MPHEMOCIATOMHBIC H HEPUOIHYECKHE
WCTIBITaHHS.

5.5. Ha xaxnayto napTuio OTTPYKEHHOH cMeCH ITOTpeOUTENIO BhIAAETCA
JOKYMEHT O KauecTBe C pe3yibTaTaMH NPUEMOCAATOYHBIX MCMBLITAHHH H
NEPHONHYECKOTO KOHTPOJLS.

5.6. IorpebuTtesb UMEET NPaBO POBOAUTH KOHTPOABHYIO IPOBEPKY
COOTBETCTBHA NOCTaBaseMol cMecu TpeboranuaM uacroaux TY, cobmonan
CTaHAapTHBIE MeTOAbI MpH oT6Gope npod, NpHroTOBNEHHH 06pa3uoB U
Hcnritanugx. [Ipo6e orbupator uny Ha acdansToHETOHHOM 3aBOAE M3 KY30BOB
aBTOMOOMIIEH-CAMOCBAJIOB. WX HAa MecTe YKIaIKu M3 OyHKepa, 1IHEKOBOM
Kamepb! acaabTOyKIanIHKa, HITK HENOCPEICTBEHHO K3 YAOKEHHOrO €101 liepel
€ro ynjJoTHEHHEM, HO HE MEHEE YeM U3 IECTH MECT.

6. METO/bI KOHTPOJIS

6.1. Ilpu npueMocaaTOYHBIX HCABITAHUAX NpPoObl OT6HPAIOT B
coorserctBid ¢ [OCT 12801 H onpenensor: TeMIepaTypy oTTpyxaemMoit cMecu
TPH BBHINYCKE H3 CMECHTE/I HIIM HAKOIMTENLHOrO GyHkepa, COCTaB CMECH,
BONOHACBILECHHE, H NIPEAEN MPOYHOCTH MIPU CKATUH NpH TeMneparype 50°C.

Ot60p npod OCYIECTRISIOT H3 PAaCcUeTa NOMy4eHUs OTHOH 00beAMHEHHOMH
npo6s1 Ha 300 T cmecn. [Tpoba cocTapnsercs He MeHee YeM U3 LIECTH TOYEUHbIX
npob 1 ycpeRHAeTea METOROM KBapTOBaHu . Jna kax ol npobbt OHpeleSIoT
COJIepKaHME BSKYLIErO M 3epHOBOH coctaB cMecH. A Tpex nepBoix npob u
3aTeM JUI KaXIOH YeTBepToH 1poOsI ONIpeAEnsAIOT BOJOHACHILIEHHE H Npenet
TIPOYHOCTH NPH cKaTuy npH TeMneparype 50°C.

6.2. TIpu nepuonnHueckoM KOHTPOJE KauecTsa U npH nopbope cocrapa
CMECH YCTAHABIMBAOT NOPHCTOCTh MHHEPANIBHOH 4AaCTH, OCTATOYHYHO
MOPHCTOCTH, BOROCTOHKOCTD MPH JUIHTEILHOM BONOHACHIILEHHH, TIpene]
NPOYHOCTH NPH CxkatHH npu Temneparype 0°C, rokasarens CTEKaHHA BAKYLIETO
H cuenneHue 6MTyMa ¢ MUHEPANBLHOM YacThIO CMECH.
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VneneHyo 5Q¢eKTHBHYIO aKTHBHOCTb €CTECTBEHHBIX PANHOHYKIHIOB
APHHMMAIOT N0 MaKCHMaIbHOH BENHYUHE 3TOTO NOKA3aTeNs B IPHMEHAEMBIX
MHHEPATbHBIX MaTEPHAaX i YKa3bIBalOT B JOKYMEHTE O KaUeCTBE CMECH.

6.3. Ileproanyeckuii KOHTPOJIB OCYIIECTBARIOT HE pexe | pasa B MecAll,
2 TAKXKC [PH KOKAOM U3MEHEHMH CBOMCTB MaTEpHANOB, NPUMEHAEMbIX ANS
NPHIOTOB/IEHHS CMECH.

6.4. KoHTponb uie6EHOYHO-MAaCTHYHBIX ac(anbTOOETOHHbIX cMeceit
npoeoast B cootBeTcTBUM ¢ [OCT 12801 u o nmpuut. A Hacrosuwmx TY.

6.5. O6pasupl acgansToOeTOHa INOTOBAT B LHIHHAPUYECKHX dopmax
auametpoM 71,4 MM, NpUMEHAS KOMOMHUPOBaHHBIN METOA YIIOTHEHHS. B
dopMy Mexy AByMS BKNAAbILUAMH H YILIOTHAEMOH CMECBIO PEKOMEHIYeTCH
noMetarh 6yMaxxHbI€ NPOKJIAAKH.

6.6. TeMneparypa cMecH NpH NIPHIOTOBJICHHH 00pPA3LOB NOMKHA COOT-
BETCTBOBATH Tabn.3.

Mertonbl ucnbiTaHWi Matepuasos mius cMeced HIMA gomxHbl
cootBercTBOBaTh: 1WebHs — FOCT 8269; necka — 'OCT 8735; 6utymoB 4
BB - I'OCT 11501, TOCT 11505, I'OCT 11506, TOCT 11507; I16B —
OCT 218.010-98; MusepansHoro nopotika — FOCT 12784.

6.7. Conep:xaHue NIMHACTHIX YaCTHL B NECKE CIIELYET ONPEAENATh N0
Metony Habyxanus, usnoxerHoMmy B [OCT 3344, ucneiTbiBasi MUHEpabHbIE
3epHa meneye 0,16 Mm.

6.8. Eciu naHHbIe O COIEPXAHHH €CTCCTBEHHBIX PaJHOHYKIHAOB B
NPUMEHSEMBIX MaTepHalax OTCYTCTBYIOT, TO M3TOTOBHTENb CHJIaMH Cle-
LHATH3HPOBAHHOM JJaGOPaTOPHH OCYILECTBIISET BXOMHOH KOHTPOJIL MATEPHANIOB
B coorserctBum ¢ 'OCT 30108.

6.9. Kayectso mebeHouH0-MacTHYHOrO acansrobeToHa, YIOKEHHOTO B
MOKpBITHE, KOHTPOIIMPYIOT N0 BOJOHACHILIEHHIO 00pa3loB-KEPHOB, KOTOpLIE
OTOMPAIOT HE paHbILIE YEM Uepe3 CYTKHM MOC/Ie YITIOTHEHHS BEPXHETO CJIOf.

Memoouueckue pexomenoayuu no ycmpoicmey eepxXHux cnoee
00pOMHCHBIX NOKPbIMUGL U3 UWiebeHOUHO-MaACMUYH020 acharvmobemona
(LIMA) / @1'YIT «Corozoopnuur. — M., 2002. - 36 .

H3pneuenne

1. OBIIXHME IMMOJIOXKEHWS
1.1. Topsiune webenouHo-MacTHYHbIE cMecH [IIMA oTHOCATCA Kk camo-
CTOATENBHOMY Ki1accy acdanbToOeToHHBIX cMeceil. MHorowmebeHucTbie CMECH
no FOCT 9128-97 conepxar ot 50 1o 65% mebdeHouHbIX $paxiuii, LLIMA —or
70 no 80% Macchl. B oTiMvHe OT MakpoiepoXOBaThiX BbICOKOUIEOEHHCTBIX
cmecedt orkpbitoro THna no TY218 PCOCP 601-83 cmecn HIMA obnagator
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NOBBLILIEHHBIM Coicpx)anueM OuTyma (oT 5,5 mo 7,5% no macce). Ytobst
yAepXaTb TakOe KOAMYECTBO ropa4yero 6HTyMa Ha NMOBEPXHOCTH LIeGHS,
HEOOXOIHMO BBOAHTH B CMeCh CrelHalbHble cTabuiusupylomme 106aBky,
HaNpUMED LIE/UTIONO3HBIE BOJOKHA.

1.2. Cmecu LLIMA npurorasiuBaioT CMelIeHHEM B acansrocMeCHTeNb-
HBIX YCTAaHOBKAX B HArPETOM COCTOSIHMH 1UEeOHS, MeCka U3 OT CEBOB APOGIeHHS,
MHHEPANBHOTO NOpOIKa U OMTYyMa, B3ATHIX B PalHOHANBHO MOXo6paHHOM
COOTHOLLEHHH, C 00513aTeNBHBIM BREACHHEM CTa0MITH3NPYIOIMX 100aBOK TUNA
BOJIOKOH HJIH NONUMepoB. Mix 106aBIAI0T B MHHEPATBHYIO YaCTh HJIH B BHTYM ¢
LEBIO HCKITIOYHTh CTEKAaHHE BSDCYILIETO TIPH XPaHEHHH CMECH B HAKOTHTENBHBIX
GyHKepax H PH TPaHCHOPTHPOBAHUH, @ TAKKE JUIS TIOBLIIEHUS ONHOPONHOCTH
H yAy4dlIeHHs PU3HKO-MeXaHHYECKHX CBOUCTB acdansTobeToHa.

1.3. B 3aBHCHMOCTH OT KPYRHOCTH IIPHMEHAEMOTO HICOHS cMecH noa-
pa3fieNIftoT Ha clieAyomse Bubi: [IIMA-10, IIMA-15 u IIIMA-20 npu pasmepe
¢paxkuuit 1o 10, 15 1 20 MM COOTBETCTBEHHO.

1.4. YkazaHHbIE CMECH DECKOMEHAYETCA HCIIONb30BaTh JIf11 YCTPOHCTBA
BEPXHHUX CJIOEB TOKPBITHH TOJNILHHOK OT 3 10 6 CM Ha aBTOMOOWJIBHBIX JOpOrax
I-1II kareropuii ¥ Ha rOPOACKUX yIHLAX B [-V 10pOXHO-KNHMaTHYECKHX 30HAX.

1.5. IokpeiTHs 13 HIMA XapakTepH3yroTcs yIyYIIEHHbIMH 3KCILTyaTa-
LHOHHBIMH CBOMCTBaMH. [TOBBIILIEHHOE conepKaHHe TIPOYHOTO KyOOBHIHONO
me6Hs obecreynraeT JOCTATOUHO BBICOKHE NOKA3aTeNH CABUTOYCTOHYHBOCTH
H H3HOCOCTOWKOCTH, & ac(ajbTOBOr0 BXKYLIETO BemleCTBa (MACTHKH) —
yBeJIHYEHHE BOJOHENPOHHIIAEMOCTH, BOJIO- H MOPO30CTOHKOCTH U yCTAIOCTHO#
CTOHKOCTH MOKPHITHSE.

1.6. Llle6enouHO-MacTHYHBIH ac(anbTOGETOH XapaKTepH3yeTCs MAKCH-
MaJIbHbIM BHYTPEHHHM TPEHHEM MHHEPANbHOTO OCTOBA H OJHOBPEMEHHO
obecneyuBaer BLICOKYIO 1e)OpMaTHBHOCTE MOKPHITHS IIPH PACTSDKEHHY 3a CUET
TIOBBIILIEHHOTO cofiepkKaHus OuTyMa. CTaTHYecKHH penen TEKy4ECTH IPH CABHIe
y mebeHoYHO-MacTHYHOrO acdansrobeTona B 1,1-1,4 pa3a Bhiue, ueM y
crasjaptHeix achansTo6eTOHOB, YTO TapaHTHPYET NMOBBIIIEHUE CABHIO-
YCTOHYHBOCTH YCTPAHBAEMBIX CIIOEB HE3aBHCHMO OT KOJIECHOM Harpy3KH.

1.7. JlabopaTopHble 3KCNIEPUMEHTHI M HENOCPEACTBEHHbIE HAOMoneHHs
32 COCTOSSHHEM 3alUMTHBIX CJIOEB JOPOXKHBIX 0f€k 1 B CKaHRHHABCKUX CTpaHax
u KaHaze 10Ka3any BBICOKYHO CTOHKOCTD 1ieO€HOUHO-MacTHYHOIO actansro-
6eTOHa K MCTHPAIOILEMY JACHCTBHIO LUKMOBAHBIX LLIUH.

1.8. Ocrarounas NOpPUCTOCTh W BOZOHachllicHHe [HIMA B mokphituu
MOrYT NPHOIHXKATECA K HYJIO, 33 CHET 4ero ob0ecneuuBaloTCs BOJAO-
HEMIPOHHLAEMOCTB ¥ BRICOKHE NOKA3aTEH BOJ0- U MOPO30CTORKOCTH BEPXHHX
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CI0€B AOPOXKHbIX OfexA. TIpH 3TOM 1wepoxoBaToCTh MOKpBITHA M3 [[{MA
IpuMepHO B 1,5 pa3a Bhlllie 10 CPaBHEHHIO C NOKPBITHEM H3 acanbT00E TOHHOM
cMecu TMNa A. J10 yBenHuuBaeT K03 GULMEHT CLEIIEHHS KOeca ¢ BAKHON
TIOBEPXHOCTBIO H BE30M1acHOCTb ABMKEHHS.

1.9. edopmarusHo-nipounocTHeIe cBoficTBa LLIMA B Gonbuieii crenenn
3aBHCAT OT TEMNEPATYpPhl, YTO 00YCJIOBICHO MEHBIIHM CTPYKTYPUDOBAHHEM
6uTyma B cMecH. BClleCTBHE 3TOr0 pacTyT TeMIepaTypHble HanpsXeHHs B
TIOKPBITHH, YTO OHAKO HE CHHKAET €10 TPEIMHOCTOHKOCTD, T2k Kak npeenbHas
nedopmauns npu pactsxennu [HIMA nosbiiaercs.

1.10. Bbicokas ycTanocTHas CTOHKOCTb NOKpbITHA u3 ILIMA rapanTu-
pyercst 6OBINUM COIEPXKAHHEM OHTYMa, HH3KOH OCTaTOYHOMN MOPUCTOCTHIO, @
TaKxe JUCIEepPCHO-apMHPYIOIMM AcHCTBHEM no6aBok BonokoH. CTpykTypa
LIMA 6naronpusTHa Al «CaMO3alcUHBaHUA» MUKPOTPELMH HO/ JeHCTBHEM
aBTOMOOWJTLHOTO J{BHXKEHHA BBHJLY BRICOKOIO COAEPKAHUSL «OOBEMHOro» GuTyMma.
TonmuHa 6uTYMHOI# 1eHky B cMecsax LIIMA npumepro Ha 20-50 % 6osiblue,
4eM B TPAAHLHOHHBIX FOPAYHX CMECAX AJIS IUIOTHBIX acanbTo0eTOHOB, YTO
obecneyuBaeT nOBBIMIEHHYIO YCTOHYMBOCTh €€ K TEPMOOKHCIHTEILHOMY
CTaPEHHIO NPH BBLICOKMX TEMIIEPaTypax MPHIOTOBICHAS U YKIAAKH CMECH.

1.11. Tlo 3apy6exHBIM NaHHBIM YpOBEHb WIyMa HPH JBUXCHHH
aBToMoOWIeld no nokpuitrio w3 IIIMA Ha 2-4 nB HUXE N0 CPABHEHHIO C
@HaJIOTHYHBIM [OKA3aTE/IEM 1 OOBIYHOTO acgaabTo6ETOHHOIO OKPBITHL.

1.12. Takum 00pa3om, BCIEACTBUE TyHINHX IKCILTYaTAHOHHBIX KAYECTR
HIMA pexoMerayeTCs NPUMEHATH TS yCTPOHCTBA BEPXHUX (3AILIMTHBIX) CIIOEB
JIOPOKHBIX MOKPBITHH, HeCMOTPs Ha BO3MOXHO€ yiopoxaHue cmech Ha 30-40%.
Ipyu npoBeneHUH TEXHHKO-PKOHOMHYECKOrO 000CHOBaHHS 3 PECKTHBHOCTH
npumenenus cmeced HIMA pexomenayeTcs pyKOBOACTBOBATbLCA TEXHHKO-
IKOHOMHYECKHMH TOKa3aTeNAMH NpHJ. | HacToAmux MeToguveckux
pexkoMeHAaUHH.

2. TPEBOBAHUSA K MATEPHAJIAM

2.1. Ins npurotosiaecHus cmecedl LIMA cieayer npuMeHATh webeHb
COOTBETCTBYIOMIEr0 36PHOBOrO COCTABA M3 NMIOTHBIX TOPHBIX NOPOA HO
['OCT 8267-93. PexoMeHAyeTCS HCTIONB30BATh HIEOEHE U3 TPYAHO ULTHGYEMBIX
TOPHBIX ITOPOJT, 00NANAIOINHit XOPOILHM CHenmeHreM ¢ GUTYMOM, B AoNycKaeTcs
mebenp U3 Meramaypruueckux nutakos no 'OCT 3344-83, orBevarowmii
NpeabABASEMbIM TPEOOBAHUAM.

2.2. Mapka 11eb1s no ApoOUMOCTH B UMJIHHIPE JOIKHA OBITh HE HHXKE
1200 fnst H3BEpKeAHbIX ¥ METaMOPGHYECKHX MOPHBIX TOPOA K He Hinke 1000 —
JJIs1 OCAJO4YHBIX,
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2.3.Tlo dopme 3epen npumensiemsiii LeGeHs JOMKEH OTHOCHTLCS K 1-H
rpynne. KoinuecTBo 3epeH MiacTHHYATOM M UI0BaToit HOpM He HOMKHO
npesbilath 15% mo Macce.

2.4. Mapka we6Hs 10 MOPO30CTOMKOCTH J0/kHA ObiTh He HHKe F50.

2.5. Mapka me6Hs o HCTHPAeMOCTH JOSKHa cooTBeTcTaoBath H-1.

2.6. ina npurotosieHus cMmecell LIIMA crenyeT NpUMEHATs NECOK U3
oTceBoB apobneHns ropHsix nopog mo FOCT 8736-93 Mapku no npoHHOCTH He
Hike 1000. ComepxkaHue IMHUHUCTHIX YACTUL, ONpEAETTEMBIX METOAOM
Habyxanus, — He 6onee 0,5%, a 3epen menbue 0,16 MM He HOpMUpYETCH.

2.7. Munepanshstii nopouwtok 105 LLIMA nomken orseyars Tpe60BaHHAM
['OCT 16557-78. lonyckaeTca MCIOAb30BaTh B Ka4eCTBE MHHEPANbHOO
TIOpOLIIKa IPH COOTBETCTBYIOLLEM TEXHUKO-IKOHOMUUECCKOM 000CHOBAHHH 3¢pHA
13 O0TCeBOB JpobIIeHHS TOPHBIX Nopoa Menbye 0,06 MM i Apyrue TEXHOTeHHbIE
OTXO/B! NPOMBILIIEHHOTO MPOM3BOACTBA (30/1b! YHOCA, HEMEHTHAS MbLIb U T.IL.),
TIPHIOAHOCTb KOTOPBIX NOATBEPAKIEHA COOTBETCTBYIOLIMMH HCIIBITAHUAMHU.

2.8. B kauecTBe cmabunuzupyouqux 006a6oK pEKOMEH1yETCA, B NEPBYIO
ouepesb, ONHOPOAHOE KOPOTKOGHOEPHOE YeLno103Hoe 80NI0KHO, B COCTARE
xoToporo He MeHee 50% ¢ubp aunoH ot 0,5 10 1,9 mM. TlpuronHocTs apyrux,
He anpoObHPOBAaHHEIX BOJIOKOH (AKPHUIIOBBIX, MHHEPAJILHBIX, CTEKJISTHHBIX K IIP.),
KaK ¥ PEe3HHOBOrO NOPOLIKA, MOJIKMEPOB H Mp., CleAyeT 000CHOBLIBATH
ucnpitaHussMu o 'OCT 12801-98 u mo TY-5718.030.01393697-99.
TIpuMcHsgeMble 106aBKH AOJKHBI YIOBJISTBOPATH TPEOOBaHUSAM COOTBETCT-
BYIOIIEH TEXHHYECKOH AOKYMEHTAUMH, COIIaCOBaHHOM M yTBEpKICHHOH B
YCTaHOBJIEHHOM MOPS/AKE.

2.9. Bonmokuucras go6aska JOMKHA ObITh OAHOPOAHOM, He MMETh
npumeceii, ObITh ycTOHYMBOH K Harpesy 10 TeMriepatypsl 180°C u obnagars
BJIXHOCTHIO He Gonee 10% no Macce. PexoMeH iyeTcst IPUMEHSTD IPOBEPEHHbIE
B naboparopuu ctabunusnpyiomue nobasku, HanpuMmep VIATOP,
TECHNOCEL 1004, TOPCEL, ARBOCEL, ITERFIBRA, DOLANIT.

2.10. /lns npAroToBiIeHU 166 HOYHO-MACTHUHBIX CMECEH HCTIONB3YIOTC
6umymb HedTsIHBIC AOPOXKHBIE BA3KHE, OTBeHalouue TpeGOBaHHAM
T'OCT 22245-90, a raxxe nmonamepHo-Gutymubie Bsokymue (I1bB) mo OCT
218.010-98 wnu no ppyroil Texuudeckof JOKYMEHTAIlHM, COIIaCOBaHHOA H
yTBepXAeHHOH B ycTaHoBneHnoM nopsake. Ilpn mcnons3osanuu I16B
JIOMYCKAETCs HE BBOAUTD B CMECh CTabHIM3HPYIOIHE J06ABKH THNA BOJIOKOH,
ecnu obecrieduBaloTcs TpeGOBaHUSA K NOKA3ATENIO CTEKAHUS BSXYIIEro H K
IPYruM IOKa3aTeaM PHIHKO-MEXaHUYECKUX CBOHCTB.
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2.11. butymsi u T1BB A0/mKHElI HMETH XOPOLUYIO aAre3HIO K IOBEPXHOCTH
npuMeHseMoro ebHs. IIpy NaoxoM cLENNIEHHH cliedyeT NMPHMEHATH
AIAre3HOHHbIC IIOﬁ&BKPl NIPENMYLIECTBEHHO KaTHOHHOTO THIIA.

3. NIOABOP COCTABOB HIIMA

3.1. Cocrassi ropaueti miebeHouHO-MacTHYHOH achanbToGeToHHOM cMecH
cleayeT noaGHuparh HCXOA U3 3a/IaHHOH MPOEKTOM TOMNLHHB! YCTPaHBAEMOTO
3ANIMTHOTO COK [OKPBITHA B COOTBETCTBHM ¢ TpeGOBAHMAMMU
TY-5718.030.01393697-99.

[Mpouecc mogGopa onrtuMansHoro cocrasa IMA ycnoBHo MOXHO
pas/iennTh Ha TPH ITana.

3.2. Ha nepBoMm 3Tane B 1a00paToOpyH ONpPEReNsIOT KaieCTBO HCXOXHBIX
MIHEPaJbHbIX MATEPHAN0B # OHTYMHOTO BSXKYHIEro, YToObl yCTaHOBHTD
COOTBETCTBHE HX CBOACTB NPeIbABIAEMBIM TPEOOBAHHSM.

3.3. Ha sropom 3Tane nox0upaioT PaliHoHANBHOE COOTHOUICHUE
KOMIIOHEHTOB cMecH: 11ebHs, mecka U3 oTceBa ApOONEHHA, MHHEPAJILHOrO
NOpoLLka, GUTYMa U CTAOUIUM3UPYIOWIei 106aBKU, TPH KOTOPOM 00eCEUHBAIOTCA
cBoiicTBa acdansTobeTona no TY-5718.030.01393697-99.

3.4. Ha 3aK110MHMTeJLHOM 3TaNe NPOBOAAT TEXHHKO-DKOHOMHYECKOE
CpaBHEHUE BAPHAHTOB NOAOOPAHHBIX COCTABOB cMecel, 0TpabOTKy TEXHONOTHH
NIPHTOTOBJIEHHA CMecH Ha acansToOETOHHOM 3aBoze ¥ (pH HEOOXOAUMOCTH)
KOPPEKTHPOBAHUE BRIOPAHHOIO COCTaBa IO PE3YNLTATaM UCHBITAHHS MPOGHBIX
3aMECOB B 3aBOJICKOH CMECHTENBHON YCTaHOBKE.

3.5. MunepansHyto Hacts [IIMA noabupaior na OCHOBaHHH Npel-
BApHTEIHPHO YCTAHOBJICHHbIX 3EPHOBBIX COCTaBoB (PaKiHOHMPOBAHHOIO MEOHS,
necka M3 OTceBa APOOJEHHs M MHHEPANLHOro MOPOMKa MO NMPEAETbHBIM
3epHOBBIM coctasaM (Tabn. 1).

Tabnuna l

Bt omecn Cozepxanue 3epeH, %, Mebue JAHHOTO pa3Mepa, MM
20 15 10 5 125 11,2510,63 10,315} 0,14 {0,071
[1IMA-10 - - |100-90{40-30|29-19[26-16{22-13{20-11{17-10{15-10
1IMA-15 - 1100-90) 60-40 {35-25]28-18]25-15]22-12{20-10} 169 | 14-9
11IMA-20 [100-90} 70-50 | 42-25 (30-20{25-15(24-13(21-11] 19-9 | 15-8 | 13-8

Hpumeuanus. 1. Briaenenst oba3arenpHpie TpeboBanua. 2. Jins
NOBHILIEHHS WIEPOXOBATOCTH ¥ U3HOCOCTOHKOCTH MOKPHITHA N0/ BO3AcHCTBHEM
IMMH C IHMIaMH MOXHO YBENHUMTh A0 15% coaepkaHue 3epeH KpynHee
MakCHMaJIEHOIO pa3Mepa.
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3.6. B npuMeHseMoM Hie6HE OCHOBHYIO 4acCTh JOJDKHA COCTaBJATH
KpynHas ¢pakuns. MHHEpanbHYIO YacTh NOAGHPAOT TAKHM 00pa3zoM, 4TOOb!
KpHBas 36pHOBOIO COCTaBa PaCHOIOKMAACH B 30HE, OTPaHHYEHHOHR NMpeacb-
HBIMH KpHBBIMH, B OsU1a 11aBHoH. [Ton6op cocraBa cMecH OCYLIECTBIASIOT ¢
MOMOLIIBFO KOMITBIOTEPHOR MPOrpaMMbl HITH BPYHHYIO.

3.7. KonnuecTBO BhIIENEHHOM (ppakUUH B MHHEpanbHON CMECH
PAcCUHTBIBAIOT B 3aBUCUMOCTH OT COlepKaHHUs CMELIHBAEMBIX KOMITOHEHTOB H
HX 3€PHOBBIX COCTABOB 110 ClIENYIOLLEH opmye:

Zafxij
yo=4
! 100

(M

2

e Y, — conepxauue i-i $ppaxuuu B cMecH;
J — HOMEp KOMIIOHEHTHI;
1 — KOJIHYECTBO KOMITIOHEHT B CMECH;
@, — CONEPXKAHUE j-H KOMITOHCHTBI;
X, — colepxaHue i-A ¢paxuuu B j-if KOMIOHEHTE.

Hpumep noabopa cocrasa MuHepaabHOH YacTi cMecH LIIMA npusenen
B NPUJ1.2 HAaCTOAIMIMX MeToan4ecKuX pekoMeHAalHiA.

3.8. Ilpu noaGope 3epHOBOrO COCTaBa CMECH ClERAYeT YUHTHIBAThH
KOJIHYECTBO 3epeH Menbue 0,071 MM B niecke H3 oTceBa APOONCHHS U yCIIOBHUS
HX YaCTHYHOIO yAaneHHsA H3 CYIIHIsHOro bapabana CHCTEMOH mblie-
ynaenuBanus. IIpu cyxoif cHCTeme ciemyer nmpeaycMOTpeTh NO3HpOBaHUE
LUMKJIOHHOH NBUTA B CMECUTENLHYI0 YCTAHOBKY BMECTE ¢ MHHEpPAJIbHBIM
NOPOLLKOM; IIPH MOKPOH —~ YIaICHHYIO H3 CMECH MBLIbL HEOOX0AUMO NONONHUTE
JONOMHUTENLHBIM KOJIHYECTBOM MUHEPAIBHOIO MOPOILIKA,

3.9. Coneprxanue 6uTyma u crabuusHpytomeii J00aBKH nIpefBapHTEIEHO
Ha3Ha4aloT Ha OCHOBaHHA pexoMeHAauui npui. B k TY-5738.030.01393697-99,
TI0CJIE 4ero FOTOBAT B nabopaTopun NpoOHbIi 3amec achansToGeTOHHOH cMecH
Maccoii 3 kr. [Ipo6y ropsueii cMecH HCIIBITHIBAIOT HAa CTEKAHHE BSKYLIETO 110
Metoauke npun. A k TY-5718.030.01393697-99. {1pu nokasarene crekanns
Boittie 0,2% yBenH4nBaoT cofiepikaHue crabnausupyromeii nobasku na 0,05-0,1%
HJM YMEHBIUAIOT KOJAMYECTBO OHTyMa; MpH MEHbUIEM loKa3aTelle W3
TIPHTOTOBNEHHOH cMecH QOpMYIOT ABa-Tpu ofpa3ia KOMOGHHHPOBAHHBIM
cnocoboM yrutoTHenus B coorBetcTBud ¢ TOCT 12801-98.
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3.10. CdopmoBanHbie 06pa3iibl B3BEIIMBAIOT HA BO3YXE U B BOAE, HOCHE
Yero MCNBITHIBAIOT Ha BOAOHachilleHHe. ONPECHNHB CPEAHIO H NCTHHHYIO
IUIOTHOCTH achansTo6eTOHa M MHHEPANbHON YaCTH, PACCHHTHIBAIOT OCTATOYHYIO
MOPHCTOCTE B 06pa3uiax U IOPUCTOCTh MHHEPATbHOIO ocToBa. Ecnu ocratoyHas
TIOPUCTOCTH HE COOTBETCTBYET HOPMUPYEMOMY 3HAYEHMIO, TO MO NOYSCHHBIM
XapakTEPHCTHKAM BBIYHCIAIOT Tpedyemoe conepxanue 6uryma b (% no macce):

o Wi Vi) o’

- M ’ (2)
Pm
yH x o/.
e nop NOPUCTOCTh MHHEPANbHOR YacTH, %;

V,,‘;p — TpebyeMas ocraTouHas nopucTocTs achanbTobeTona, %;
p° — HCTHHHAS [UIOTHOCTB OUTYMa, r/cM>;

P — CPEHSIs NUIOTHOCTh MUHEPAILHOH HaCTH, r/cM’.

3.11. C paccunTaHHBIM KOTHYecTBOM OMTyMa BHOBH IOTOBAT CMECh,
OfpefeasIOT IOKa3aresb CTEKAHUS BSOKYILEro, GOpMYyIOT ABa HiH TpU obpasia
H OIIPEAENSIOT OCTATOYHYIO IOPHCTOCTD KM BONOHACKIIEHHE achansTobeToHa.
Ecnu octarousas nopHCTOCTb H I0Ka3aTe/lb BOJOHACKILIEHUs cocTasat 1,5-3,5%,
TO PacCYMTEHHOE KOTHYECTBO 6MTyMa IIPHHUMAETCA 3a OCHOBY. B npoTHBHOM
cyyae NOBTOPSIOT MpoLCAypy MoAGOpa conep aHHs BSOKYLLENO.

3.12. o mocneaHeMy peuenTy roTOBAT Takoi 3aMEC CMECH, KOTOPOTo
651710 651 IOCTATOUHO IS NTOTyYEHHS HEOOXOIMMOr0 111 onpeaeneHus GpH3nko-
MexaHH4YeCcKHX cBoiicTB LLIMA konudectsa obpasios. Ecny acdanstodeToH U3
CMECH MONO0OPaHHOTO COCTaBa HE OTBEYaeT MO HEKOTOPBIM MOKA33TEINAM
(nanpumMep, no mpouHocTH npu 50°C)npeabsBASEMBIM TPeOOBaHHAM, TO
PEKOMEHAYETCSl YBETHYUTE (B JOMYCTUMBIX [peeNax) conepkanue MHHE-
PaNbHOTO NOPOLIKA MITH NPUMEHHTH Gosiee BA3KHA GMTYM; NIPH HEYIOBJETBO-
PHUTE IbHBIX 3HAUEHHAX Npeaesa NPOoYHOCTH npH 0°C — yMEHBIIHTh KOJIHYECTBO
MHHEPATLHOTO MOPOILKA, CHU3HTB BA3KOCTh OUTYMa HJIH NPUMEHHTH MOTHMEPHO-
6urtymuoe Baxyuiee. [Ipy HegocTaTouHOU BOZOCTOMKOCTH acdansrobeToHa
PEKOMEHyeTCs YBETHYU T COACPKaHHE MEHEPAJILHOMO NOPOIiKa 60 GHTyMa,
HO B TIpefienax, 06ecneHHBAIOILHX 3alaHHble 3HAUYEHUA OCTATOYHOMH MOPUCTOCTH
4 MOPHUCTOCTH MHUHEPAAbHOH YacTH. J/lnd MOBbILICHUS BOAOCTORKOCTH
peKOMeHAyeTCs TPUMEHATH J0OABKH NOBEPXHOCTHO-aKTHBHBIX Beltects ([TAB)
KT aKTHBHPOBAHHbIE MHHEPAJIbHbBIC MOPOLLIKH.
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Tabnuua 2

HaumeHoBaHue nokasarens Hopmatnaroe
3Ha4eHHe

TNopucrocTs MuHEpaIbHOTO OCTOBA, % 15-19
OcTtaTo4Has MOPHCTOCTh, % 1,5-4,5
Bojionaceiuense, % no obbemy:

B nabopatopHbIx obpa3uax 1.0-4.0

B MOKPBITHH, HE bonee 3,0
[Ipenen npounoctu npu cxaruy, MI1a, npu remnepatype:

20°C, ne menee 2,2

50°C, e Meuee 0,65

0°C, He Gonee 11,0
Koaddunuent sBayTpensero tpesus tg ¢, He Mexee 0,930
BozpoctofikocTh NpY ATHTENLHOM BOJAOHACHIIIEHHH, 0,85
HE MEHEe

ITpumeuanua: 1. Ilokazarenu casuroycroituusocti IHIIMA obocHoBaHb!
4 ycnoBuit Mockosckoro pervona. 2. Hopmel k HIMA MOryT yTrouHATBCH
paspaborunkoM TY-5718.030.01393697-99 ¢ yyeToM AaHHBIX IKCIEpU-
MEHTaJIbHOTO CTPOUTENBCTBA H AOTIOMHHTEIBHBIX HCCIEHOBAHHH.

3.13. Tlon6op coctaBa ac¢anbTOOETOHHOM CMECH MOXHO CHHTATh
3aBEpLICHHBIM, €CIIH BCE NOKa3aTeNH CBOMCTB acanbToOETOHHBIX 06pasloB
6ynyT OTBEYaTh MPEABABASEMBIM TPCOOBAHHAM.

4. TEXHUHYECKHNE TPEGOBAHUSA K IIIMA

4.1. CMmecu acanbroberonnbie mebOEHOYHO-MACTHYHBIE NOIKHEL
otBeuats TpeboBanuaM TY-5718.030.01393697-99 u u3roToBiasThCH MO
TEXHOJIOTMYECKOH AOKYMEHTAllMH, YTBEPXKAECHHOH NMpeanpHaTHeM-H3TroTo-
BHTENEM B YCTAHOB/ICHHOM TIOPSAKE.

4.2. 3epHoBOH cocTaB MHHepansHOH yacti LLIMA nomkeH coorBercr-
BOBaTh XaHHBIM Tl 1.

4.3. ITokasarenn ¢u3nko-mexanuveckux caoiicts IIIMA nomxHb!
otrBeuars TpeboBanusaM 1abi. 2.

4.4. CMecH JO/KHBI BBIAEPXKUBATH HCIILITAHKE HA CLIETITIEHHE BXKYIIETO
€ MTIOBEPXHOCTHIO 3€peH MUHEPAIBHO# YaCTH.

4.5. CMech He IOMHKHA PacClauBaThCs H CErPErHpOBATLCA NPH NEPEBO3KE,
BBITPY3Ke M pacmpeneneHun acgansroyknanuukoM. ITokasarens crexanus
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BSXKYHIErO NPH pPAcyeTHOH TEXHONOrHYeCKoi TeMmmeparype He AOIKEH
npesbiiath 0,2%.

4.6. Temneparypa cmeceit LLIMA npu Bbiycke W3 CMECHTENSA AOJDKHA
COOTBETCTBOBaTh TpebOBaHHAM Tabu1. 3.

Ta6anua3
Mapxiszmai;(; l:::\;:lyﬁune Temneparypa ILIMA, °C
40-60 160-175
60-90 155-170
90-130 150-165
130-200 140-160

ITpumenanue. B cnydae npuMenenus [TAB uau akTHBHPOBaHHbBIX
MUHEpaIbHBIX TIOPOIIKOB TEMIIEpaTypy Harpesa MHHEpabHBIX MaTEPHANOB
Jomyckaercs cHuxath Ha 10-20°C.

5. TEXHOJIOT Ust MTPUTOTOBRJIEHMS IIEBEHOYHO-
MACTUYHbBIX CMECEH

5.1. Cmecu LIIMA npyroTaBauBaiOT B CTaHAAPTHHIX achalbTOCMECH-
TENbHBIX YCTaHOBKaX, 000PYJOBaHHBIX CMECHTEIAMH NPUHYAHTEJILHOTO
nepeMellHBaHNs, MyTeM cMelleHHs webHs, necka U3 OTCEBOB ApPOONeHHs,
MUHEPAIBLHOIO MOPOLLKA K OMTYMA, & TakKe CTaOHIM3HPYIOMHX N06aBOK B BHIE
BOJIOKOH HJIH MOTHMEpOB.

5.2. Mopsanox npuroToBleHHs cMecell Heo6XOAHMMO OTpaxarh B
TEXHOMNOTUYECKOM PErTaMEHTE WM TEXHOMOTHMUYECKOd KapTe ¢ ykazaHueM
0COOEHHOCTEH TEXHOJIOTHH, COCTABOB BBIMYCKAEMBIX CMECEH, NaHHBIX O
Marepuanax, nocjeIoBaTelbHOCTH TEXHONIOrMYECKHX Onepaiui, cocrasa
TIPUMEHAEMOr0 060pyIOBaHHA H METPOJIOTHYECKOIO obecnedenns, a TaKkxke
MOPA/IKa IPUEMKH ¥ KOHTPOJIS Ka4€CTBA BBl NYCKAEMOH NPOXYKIMH.

5.3. IIpH NpHIrOTOBNEHUH LEeOEHOYHO-MACTHYHOH acansToOETOHHOM
cMecH HeoOXOAMMO Kak MOXHO TOYHEE BbLAEpPXMBAaTh NMPOEKTHBIH COCTaB.
IMorpemHoCTh AO3HPOBAHHSA KOMIIOHEHTOB MPH TIPUIOTOBJIIEHHH CMECH HE
JOJIKHA TIPEBbIILATS:

O s webus £2%,

O munepanshoro nopouka u 6aTyMa £1,5%,

[0 no6aBku BostokoH £5% Macch! COOTBETCTBYIOLIETO KOMIIOHEHTA.

5.4. Crabunusupyioiee 106aBKH BBOISTCH, KaK NpPaBUIO, B MAHE-
PANBHYIO YacTh ¢ LEMbIO UCKIIOYHTEL CTEKaHKe BSKYINErO NpH XPaHEHWH W
TPaHCIOPTUPOBAHUU CMECH, & TAKOKE JJIsl YTy4IIeHHs ONHOPORHOCTH H PU3NKO-
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MexaHuuecKHX cBoicTB achanbroberoHa. CTabUIH3aTOp B CMECh MOXHO

J106aBMATH BPYYHYIO HIIH C IIOMOLIBHO CTIELHANTBHOTO JO3UPYIOLLUETO YCTPOHCTBA.
5.5. TexHonorMyeckuil IPOLECC NPHUTOTOB/ICHMS CMECH B CMECHTEIIAX

NEepUONHYECKOro eHCTBHS BKITIOYAET CIIEAYIONIHE OCHOBHbIE ONEPALIMH:

© noAroTOBKY MHHEPAJIBHBIX MATEPHANIOB (MI0a4Ya H NPEABAPHTEIBHOE
IO3HpOBaHHe, BBICYLIMBaHME M HArpeB A0 TpebyeMod TeMmepaTypsi,
no(pakLHOHHOE AO3HPOBAHHE);

© nonayy XoONHBIX MUHEPAIBHOIO MOpONIka ¥ CTaGUIH3HpYIOLIel
100aBKH. 103MPOBAHHE HX NIEPE]l BBEJICHHEM B CMECHTEB;

©ri0AroToBKY GMTYMa (pa3orpeB W noja4ya npu HEOOXOAMMOCTH U3
OGUTYMOXpaHHIIHIIA B GUTYMOILIaBU/IBbHIO, BbITTAPHBAHKE COACPKALLECHCA B HEM
BJIarH ¥ HarpeB 10 pabo4ei TemnepaTypel, B HEOOXOAHMBIX Cly4asX BBEACHHE
NOBEPXHOCTHO-aKTUBHBIX BEILIECTB M APYrUX YJAydUIAOMHX N06aBOK,
JIO3MPOBAHHE Nepe]] oayeH B MELIAIKY CMECHTE!A );

O «cyxoe» nmepeMenidBaHHe TOPAYHX MHUHEPAIBHBIX MaTepHAJOB C
XOJIOAHBIM MHHEPaIbHbIM IIOPOLIKOM H cTabuIM3upylolleit 106askoi;

© nepeMeLIMBaHHE MUHEPAJIGHBIX MAaTEPHAIOB C GUTYMOM H BHITPY3KY
roToBO# acanbTOOETOHHOM CMECH B HAKONUTENbHBIN OYHKEP WM aBTOMOOMIIH~
CaMOCBAJIBI.

5.6. TIpu NpUroTOBJIEHHH CMECH B CMECHUTENIAX HENPEPHIBHOIO ACHCTBHA
HeT HCOOXOAMMOCTH B OTJC/IBHOM N03MPOBaHMM TOPSAYHX MHHEPATbHBIX
MaTepHalioB, a Harpes U EPEMENIHBaHHE MUHEPAIbHBIX MaTepUasioB ¢ GUTYMOM
1 crabunusupytonieil 106aBKOH OCYIIECTBIAIOTCS B OAHOM CYIUHJIbHO-
cMecuTebHOM Oapabane.

5.7. ®pakuMOHMpOBaHHBIH LeOEHb H IECOK U3 OTCEBa APOOJIEHHS NOJAIOT
OT MECTa CKJIaAHPOBAaHUA K arperary IMTaHus JEHTOYHbIMU TPAaHCIIOpTEpaMH
WK GPOHTANBHBIMH MOTPY3YHKaMH.

5.8. lle6Genb H necox HEOOXOAMMO CKIAAMpOBaTh NOPPAKIHOHHO HA
Tiomanake ¢ 6ETOHHBIM OCHOBAaHHEM M XOPOIUMM BOROOTBOAOM. Ilnouranka
CKJIAAMPOBaHH JO/KHA UMETh Pa3/IeNUTENbHBIE CTEHB! BHICOTON HE HHXeE 3 M,
4T06bl HCKJIIOUUTH NEpEMELIHBAHKE [EOHA pa3iiMyHbIX PpaKiuil U necka.

5.9. Arperarbl MHTaHUA JTOMKHEI GBITH 06OPYNOBaHBI BECOBBIMH HITH
00bEMHBIMH 103aTOPaMH UL NIPEJBAPHTENBHOIO JO3HPOBAHUSA XOMOMHBIX H
BJIAXHBIX MUHEPAJILHBIX MaTEPHAJIOB. M3 arperaros nHTaHHs OHH NOCTYNAIOT B
6apabaH cyluMIBHOIO arperata Ajis MpOCyIBaHMs U Harpesa.

5.10. Temneparypa HarpeBa cMecH necka H eOHs J0DKHA ObiTh Ha 25~
30°C Bbine TpebyeMOH TeMMepaTyphl roToBoH achansTo0eToHHOH cMecH (CM.
Tab. 3). [To cpaBHEHHIO C IPUTOTOB/ICHHEM TPAXHLMOHHBIX aCHaTbTOOETOHHBIX
cMecel Ui T0THOrO achansTobeToHa HarpeB MHHEPANbHBIX MaTepualoB B
cyiuabHoM 6apabane pekOMEHAyeTCs OBBICUTH NIPHMEPHO Ha 10-20°C. Ecin
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MHHEpaIbHbIE MATEPHATIbI NIEPES IOCTYHJIEHHEM B CYLIMNIbHELH 6apabaH HMeroT
BBICOKYIO BJI2)XXHOCTB. TO BHICYNIHBAHHE W HArpeB CielyeT NPOH3BOAUTD HE 32
CYET YBEMHYEHHSA TIOJa4H TONAHBA B (JOPCYHKY, & IYTEM yMEHBIICHHA [104a4H
BAQXHBIX MaTepHaioB B CYWIMJBbHBIA arperar. B ciyuae npuMeneHus
I0BEPXHOCTHO-BKTHBHBIX BEIIECTB HJIX aKTHBHPOBAHHBIX MHHEPANBHbIX
MOPOUIKOB TEMIIEPATYPy HArpeBa MHHEPANBHBIX MaTepHaliOoB PEKOMEHRYeTCs
cHixars Ha 10-20°C.

5.11. HarpeTsie mebess U NEeCOK MOoJatoTes U3 CyiunnsHoro 6apabaxa B
COPTHPOBOYHO-JI03HPYIOLIEE YCTPOHCTBO, e ropsyr i MUHEPaIbHbIH Matepuan
C IOMOILBI0 CHCTEMBI BUOPOrpoOXOTOB pasfenserca no GpakuuamM, KoTopbie
pa3MellaoTcs B OTAENbHBIX oTcekax OyHkepa. M3 GyHKepOB, B KOTOpPHIX
HAKATUIMBAIOTCA NOpsYHE MaTepHalibl, OHM [IOCTYNAIOT B BeCOBOH OyHKep-~
jgo3arop. Jlo3upoBanue PpakuHORMPOBAHHEIX TOPSYHX MATEPHATOB OCYy~
IECTBISIETCA IO Macce. MuHepalbubiif HOPOIOK J03HPYETCS B XOJNONHOM
COCTOSSHHH C TOMOILBIO OOLIEN0 BECOBOTO J03aTOPA HIlH C ITOMOLIBIO OTAETBHBIX
BECOB ¢ Holee BRICOKOH TOYHOCTHIO B3BCILIMBAHHS.

5.12. OpakuMOHKPOBAHHLIC TOPAYHE MATEPHANB! B CMECH JO3UPYIOT
HCXOAs H3 MPOEKTHOIO 3€PHOBOrO coctaBa cMecy (cM. npua. 2). [las nepeBoaa
npoexTHO# (opmsl 3epes LLIMA k kBaaparHoii ¢opMe OTBepCTHil FPOXOTOB
ClelyeT HCTONb30BaTh NepeBOIHYIO Tabl. 4.

5.13. OxoHuartenbHOE CONCPKAHHE JO3UPYEMBIX (pakimil yTouHseTcs
IO pe3ynkTaTaM HCNBITaHMH MPOGHOTO 3aMeca CHECH, [OAYYEHHOro Ha
KOHKPETHOM cMecHTenbHOM ycTaHoBKe. LIMKJIOHHYIO MBUIb U3 CHCTEMBI
TbIIEY/IABIUBAHHS NOITYCKAETCA NOABaTh B CMECH TEILHYIO kaMepy MONHOCTHIO
BMECTE ¢ MHHEPATbHbBIM IIOPOLIKOM.

5.14. Crabunusupylomyso 706aBKy BOJOKOH LETIONO35E, NpEeX-
CTaBJICHHYIO B BUJI€ IPOITHTAHHAIX GUTYMOM H CNPECCOBAHHBIX MPAHYJ, MOKHO
aBTOMATHYECKH NOJaBaTh B CMECHTE/b M3 CHJIOCHOTO CKJaja Yyepes BecoBOH
1M 0OBEMHBIH 103aTOp 110 CHElHanbHO obopynoBaHHoH TuHKHH. CBo6GoaHbIE
BOJIOKHA LIETIONO3BI 10CIE COOTBETCTBYIOMIETO MEXAHHYECKOTO PaciTylIHBAHHS
PEKOMEHYETCA BAYBaTh HEIOCPEICTBEHHO B CMECHTEIbHYIO KaMepy € TOMOILIbI0
KOMIIPECCOpa, 4 JO3HPOBAHHE OCYILECTBIATH 110 BPEMEHH OTKDBITHS H 3aKPBITHS
KIanasa.

5.15. Crabunuznpyioliyio 106aBKy PEKOMEHYETCA BBOAUTH B MELIAJIKY
coBpEMeHHO# achaibTOCMECHTENBHOM YCTaHOBKH LIHKJIHYECKOrO AeHCTBHS Ha
pasorpeTslit kKaMeHHbIH MaTepHasT Hild Tiepel NoRa4eiH MHHEPATLHOIO MOPOLIIKa,
WIH BMECTE C HHM, NPEAYyCMaTpyBas «Cyxoe» fnepeMelluBaHue B TEYeHHE
15-20 c. TIpu nocaenyiomeM «<MOKPOM» TNepEeMELIHBAHHH CMECH C OUTYMOM B
Teyenne 10-20 ¢ craGunusupyromas no6aBka ZOJKHA PaBHOMEPHO pac-
TIPEAEAHTECH B aChalbTOBOM BSKYIIEM BELIECTRE.
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TaGnuua 4

COOTBETCTBHE pa3MepOB OTBEPCTHH CHT, MM
KpYTJIbIX KBaJpaTHBIX ]
40,0 31,5
35,0 28,0
30,0 24,0
25,0 20,0
20,0 16,0
15,0 12,0
10,0 8,0
5,0 4,0

5.16. IIponoaXKUTENLHOCTh MEPEMEMINBAHUS CMECH ompelensercsa
TEXHHYECKAMH NApaMeTPaMH CMECHTEILHOH YCTAaHOBKH, CTEINEHBIO U3~
HOILLEHHOCTH JIONacTel MEIIallki M B KOHEYHOM CHETE JOJKHA 00eCIIeYHBaTh
paBHOMEPHOE paclpeAcacHHUE BCEX KOMIIOHEHTOB, BKIIIOYast BONOKHA, M MOJHOE
06BOAKHBAHUE JUCKPETHBIX 3PEH MUHEPATILHOIO Marepuaiia GuTymMom,

5.17. Temneparypa rotoBblx acaibsTo0eTOHHBIX CMEcei [IpH BEIXO/E U3
CMECHTENA JO/KHA COOTBETCTBOBATL TpeboBanuaAM Tab. 3.

5.18. [IpuroroBnexHyto actanbTroOETOHHYIO CMECh U3 CMECHTENS
BBIIPYXAIOT B CKUIIOBbIH MOXBEMHHK C NOCIEAYIOWHM NIEPEMELICHHEM €€ B
HaKOMHUTEABHBIH OYHKEp HIIH HETOCPEICTBEHHO B Ky30B aBTOMOOUIIA-CaMOCBa/Ia
J1 TPAHCHOPTHPOBAHHUS K MECTY yKJlaakd. Mcnonp30BaHue HaKONUTENBHOIO
OyHKepa B Ka4eCTBE BPEMEHHOTO CKJIaja JUIA XpaHEHHs ropsuux actabro-
6eTOHHBIX cMecel no3BossIeT:

O oBecneunts puTMUYHOCTb BbIMYCKa CMecel HE3ABHCHMO OT HANUMUHA
TPaHCNOPTHBIX CPE/CTB, M3MEHEHHA PEXXHMOB YKJIAJAKH ¥ MOTOAHBIX YCIIOBHIA;

O coxparuts Bpems 3arpysku aBToMoGHel;

O nossicuts npoussonutensrocts AB3.

Bpems xpatenus cmecu IIIMA B HakonmuTeabHOM OyHKepe He JOMKHO
npessbiath 0,5 4.

5.19. HecMotps Ha 10, 4T0 cMecH IIIMA 00bIYHO HE MpPOSBHAIOT
NPU3HAKOB CErperalyH, HX PEKOMEHIIYeTCs 3arpyKaTh B aBTOMOOHIIH-CAMOCEAbI
KaK H OObI"HBIE CMECH B HECKOJIBKO NPHEMOB 110 JUIHHE KY30Ba.

5.20. Ky3oB nomken 6biTh UnCTHIM. [epen morpy3koi cMecH ero HyxHo
o6pabarsIBaTh ciennanbHBIMH COCTaBaMH (HAPUMED, KpeMHUAOPraHn4ecKoi
HHUAKOCTHIO, MBLIBHBIM PAacTBOPOM, MAaCIAHOH dMylbCcHed H T.N.), npe-
JIOTBpAlLAOIUMMH IPHIIHIaHHE OWTYMa Kk JHMLLY.
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5.21. 3arpyxeHHy0 B aBTOMOOHIH-caMOCBajbl achanbToOETOHHYIO
cMech HeoOX0AMMO HaKpEIBaTh NPH TPAHCIIOPTHPOBAHHH 3aLUHTHHIMH TEHTAMH.
JIaIbHOCTS TPAHCHOPTHPOBAHMS CMECH 3aBUCHT OT €€ TEPMOM30JIALIMH U YCIIOBHIH
oxJaxaeHus. B MOMeHT BeIrpy3kH B OyHkep achanbToykiagunka TeMieparypa
cMecH 10kHa OBITh He Hke 150°C.

5.22. KoAH4eCcTBO aBTOMOOKIEH~-CAMOCBAJIOB JOIXHO OBITh JOCTATOUHbIM
aas obecredeHUs HENpEPHIBHOH yKIaJKH CMECH 3aJaHHBIM TEMIIOM,
COIIaCOBAHHBIM C NPOH3BOAHTENBHOCTLIO acanbTOGETOHHOTO 33BOAA.

6. YKJIAJKA U YIINIOTHEHUE CMECH

6.1. Cmecu LLIMA crenyer ykyiansiBarhk Ha 3apaHee NOATOTOBIECHHYIO
HOBEPXHOCTh OCHOBAHMA [IPH TEMIEPATyPe OKPYKAIOLUEro BO3JLyXa HE HHXE
5°C.

[Ipu HeoOXOOUMOCTH NMPOBORAT AMOUHBIH DEMOHT, pasgenky H
CaHMPOBAHHE TPELHH CTaporo acharsToOETOHHOrO NOKPBITHS, hpe3epoBaHue
MOBEPXHOCTH IIOA MPOEKTHYIO OTMETKY HIIH YK/aJKy BbIDaBHHBAIOLIETO CIIOS
u3 acansrobeToHa.

Jlns obecniedenns CLENICHUS TOBEPXHOCTh HHXKHETO CJION O4HILAIOT OT
NBUTH W MPAI3U MEXAHUYECKUMH ILETKaMH, CKATHIM BO3LYXOM OT ITEPEABUKHOTO
KOMIIpECcCOpa MM APYTHMH CpEACTBaMHu, mocje 4ero obpabareiBaer
OpraHHYEeCKHM BSKYIIUM: OHTYMHOM sMysbeHel WiTH XKuaKum GurTyMom.

6.2. Ha oOpabarbiBaeMyi0 MOBEPXHOCTh HAHOCATCA MAajOBA3KHE
OUTYMHBIE 3MY/BCHH MM KHAKMH OHTYM, mpeIBapUTesIbHO HArpeThie A0
paboueii Temneparypst. [IoArpyHTOBKA pacnpenenseTcs aBTOryIpoOHATOpOM C
pacxoxoM GutyMa 0,2-0,3 /Mm% Ha ordpe3epoBanHyIo I0BEpXHOCTH TpebyeTcs
B 1,5 pasa 6onbuie OUTYMHOH 3MynbcHH. Ilepepacxon 6uTyMa B CBA3YIOLIEM
cnoe He pomyckaeTcs. [TpoauThiii U «HIIHKIY 6GUTYM HEOOXOMHMMO YIanHTh.
Ecn no npunaToit TexHonoruu Tpefyercs NOBbILIEHHDIH PacXol BKYLIETO 1l
TOATPYHTOBKH, TO 3TO CENYET YYUTHIBATh IIPH MOAOOpE COCTaBa CMECH.

6.3. Topsyas 11eBeHOUHO-MACTHYHAA CMECh YIJIAALIBACTCA H YIUIOTHSAETCA
Kak CTaHjaprHas cMech OOBIYHBIMH achanbTOYKIalYHMKaMH M IMajako-
BaJIbLIOBBIMH KaTKaMK. YKI4AKy pEKOMEHIYETCS IPOU3BOAHTE 10 BO3MOXHOCTH
Ha TI0JIHYI0 UWIMPHHY Mpoesxkel yacTH acGanbToyliaiYHkaMH Ha TYCEHHYHOM
XOAY, OCHAUICHHBIMY aBTOMATHUECKHMH CHCTEMaMH obecredeHHs pOBHOCTH
MONEPEYHOro YKJIOHA, YU CI10 OIHOBPEMEHHO PabOTaoIMX YKIIAAYHKOB 3aBUCHT
ot obuelt IUPUHBl TOKPHTHA W IUHPHHBI YIIOTHAIOLNX pafouuX OpraHoB.
AcdanbTOyKIagduKH BO BPEMS YKIaAKH JOJDKHBI PACTONaratbCi YCTYIIOM Ha
paccTosHuE JApyr ot Apyra 10-30 M B 3aBMCHMOCTH OT IOTOHBIX YC/IOBHH.
ABTOMAaTHYECKas CHCTEMA BBLIEPXKHBAHUS POBHOCTH JOMxkHa paboTaTh OT
KOMUPHOH CTPYHBI, JaTYHKA NONEPEHHOTO YKIOHA, ONOPHOro 6alliMaka WitH OT
AMIHHHOH KOTIHPHOK NbDKH B 3aBHCHMOCTH OT IMPUHATOIO TEXHOJOrHYECKOro
peniaMeHTa yKIaIKH.
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6.4. Ilpu yknaake ci1os He HA MONHYK IIHPHHY TEXHOJIOTHYECKHE
3aXBaTKH JOKHBI COOTBETCTBOBATh NMPHMEHAEMOH TexHuke H obecreunsarhb
MHHHUMQJIBHYIO TIPOTAXKECHHOCTh «XOJOAHBIX» NpOROJBHBIX H IONCPEUHBIX
CTBIKOB IIPH CONPSKEHHH YKIIAIbIBAEMbIX TOJIOC.

6.5. Ilepen HayanoM ykiiaakH acaibTOyk/Iaa4MKH yCTaHABIHBAIOTCS B
HCXO/HOE MONOXEHHE U IIOATOTABIHBAIOTCS K paboTe COMTACHO MHCTPYKLMH N0
IKCIUTyaTalUu:

O swicnaxusaomyio mmMTy pacnonaraloT Ha AepeBSHHBIX Gpyckax
(cTapTOBBIX KOJIOAKAaX) NMapajieibHO OCHOBAHHUIO HA BBICOTY MPOCKTHOH
TOJLIMHBI CJIOS M IPHITyCcKa Ha ynjaoTHeH#e 5-10% (npoeKTHOH TOJILMHbI CNos)
¥ 3aTreM nporpesaroT Jo Temneparypsl 150°C B teyenne 10-20 mMun 8
3aBHCHMOCTH OT IIOTOHBIX YCJIOBHIA;

O 3anaior yron arakn seirnakuearomeil naute 2-3 rpaz.;

O wuacrpansaror aBromaTHueckylo CHCTEMY 06€CIICYEHHS POBHOCTH H
TIONEPEYHOTO YKIIOHA;

[0 nposepsoT cooTBeTCTBHE M/MHBI H BHICOTHONO MOJOXKEHHS pac-
TIPEAENATENBHOrO HEKa YKJIaJuHka reoMEeTPHYSCKUM pasMepaM yKiaampl-
Baemoro cios LHIMA (paccTosHHe OT HM>KHEH KPOMKH JIONACTH IIHEKA A0
HOBEPXHOCTH OCHOBAHHS JIOJDKHO COCTARNATh NPUMEPHO NOJOBHHY TOMIHHSI
cion);

O wuacrpausaior natumku nomauM CMecH, NMOILIEPKHBAIOLIME ONpE-
lIe.ﬂCHHbIFI YPOBEHb MaT€puaia Ha KOHLaxX WIHEKOBOro pacpeacIuTeIs;

YCTaHaBJIMBAIOT PeXUM paboTsl TpamOyrorero 6pyca u BHOPOIUIHTEL:
XOR TpamMOytoLuero Opyca JomkeH 6bITh 5-6 MM, HacTOTa yAapoB TpaMOyIOLIero
6pyca okono 1000 muu!, yactora BuGpaunu BubpomMTs B npeaenax 40 .
Bubpauuio cieayer BKIOYATh TOABKO B KpaliHUX CJy4yasx U NpPHU TOJLIMHE
YCTPauBaEMOTO €105 HE MEHbLIE TPEXKPATHOTO Pa3Mepa 3epeH LEebHs B CMeCH.

6.6. Iocne npoxona acansToyknanyuKa Ha NOBEPXHOCTH YJIOKEHHOIO
cnost ILIMA He JOMmKHO OBITh TPEelMH, PAKOBHH, HapyLIEHUs CIUIOWIHOCTH H
Ipyrux aedexToB. 3amedeHHbIe 1e(eKThl MOKHO HCTIPAaBUTH BPYUHYIO JO Hayana
YIIOTHEHHS CIOS KaTKaMH MyTeM J00aBaeH s U pa3paBHHBAHUs ropsiuei cMecH
B 9THX MecTax. OiHaKo cieayeT UMeTh B BHAOY, 4TO JiMnkocTh cMmeced [IIMA
3HAYMTEINBHO BBIIIE, YeM OOBIYHBIX cMecelf 14 MIOoTHOTO acdansrobeToHa 1o
T'OCT 9128-97. [ins pyunsIx paBoT neGeHOYHO-MACTHYHAS CMECh KTSKENas.

6.7. lna nonmydyeHHs poBHOH MOBEPXHOCTH CJ10A H3HOCA HEOOXOOMMO
ofecneyuBaTs HENPEPHIBHOCTh YKAAAKH LI€OeHOYHO-MACTHUHOH CMECH.
PexoMenxyemas CKOpOCTb YKJIa/iKH He MeHee 2-3 M/MUH M 3aBHCHT OT IOCTaBKH
acthanprobeTORHOH cMecH K acanbToyKIaNuHKaM.
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6.8. Paccrosinue OT aBTOMOOHINEH-caMOCBAIOB ¢ ropayeil CMechbio 10
acanbToyK/IauiKa JO/DKHO OBITE TAKHM, YTOOL! HE MeLlaTh HX paboTe, yeners
NOABEXATh 3XHUM XONOM K HETIPEPBIBHO ABHIAIOLICMYCS acQ)aanoyKna,uuny
M ocTaHOBHThCA 32 30-60 cM A0 ynopHuX ponukoB. CMech MOCTENEHHO
3arpy aioT B OyHKep ykJIaJuKKa, KOTOPBIH TOJIKaeT ynopaMH CHATHIH C TOPMO30B
aBTOMOOMJIb-CaMOCBaJl C IOAHATHIM Ky30BOM. CMECh JOKHA PaBHOMEPHO
HOCTYIATh U3 Ky30Ba aBTOMOOMIIs-caMocBana B OyHKep yKiaJuHKa [0 Mepe €€
pacxozna. Ecnu cMecs mpockinainace MEMO OyHKepa, TO €€ cleayeT yoparh
JI0TIaTaMH € MECT NPoXoAa MyCEeHHULL,

AchanbToGETOHHYI0 CMECh HEOOXOIUMO PABHOMEPHO HOCTABIATL KO
BCEM OJIHOBPEMEHHO pabOTalOLINM YKIaTYHKaM.

6.9. Perynupyiomue 3aCJOHKH KaXkJ0ro MIacTHHYATOr0 MUTATeNd
YKJIAJ4HKa JO/KHB! OBITE OTPETYIHPOBAHB! A PABHOMEPHO# IIO/IavH CMECH B
ITHEKOBYIO KaMepy. ActanbToOeTOHHAS CMECE TO/DKHA 3alIONHATE €€ Ha YPOBHE
1160 HeMHOro Bhllle OCH Bajia IIHeka. Ecnu cucreMa mojpadd cMmecH
OTPEry;TMpoBaHa, TO MIACTHHYATHIE KOHTEHHEPHI K UIHEKH € KaXA0# CTOPOHbI
yknaquuka OyayT peaxo npocrauBath. HenpeprisHas paboTa opraHoB 1oaaud
MarepHana obecneyuBaeT MOCTOAHHBIA YpoBeHb CMECH nepea CBoGOAHO
naBaroliel BBINTaKUBAOLIECH NAMTON M SBISETCS OCHOBHBIM YCJHOBHEM
TI0Jly4€HHS POBHOH NIOBEPXHOCTH NIOKPBITHS.

6.10. TIpy HenpoJOIKUTENLHBIX MEPEPhIBAX B JOCTABKE CMECH €¢ HE
PEKOMEHYETCs MONHOCTBIO BblpabaThiBaTh M3 OyHkepa ac(alibTOyKIaauHKa.
Bynkep Bcerna jgonmxeHd ObITH 3all0IHEH He MeHee YeM Ha 25%. B ciyuae
BBIHY)XXACHHOH OCTaHORKH acdanbroykiaauuka Ha 15-20 MuH ocraBuuyiocs
cMech H3 OyHkepa HeoOXOIMMO NEPEMECTHTL B 0OOrpEBaeMyl0 ILIHEKOBYIO
KaMepy, Tak kak cMecu ILIMA npu oxnaxknenuu 3aTBepaeBaioT 6uicTpee, yeM
cranzapTHble acansrobeToHHbe cMecH. [IpH NPOAOIDKHUTENbHBIX HEpepbiBax
ROCTYIIEHHUs cMeCH ¢ AB3 criefyeT H3pacxomoBaTh BCK) CMECh, HAXOAALIYIOCT
B OyHKepe, B LIHEKOBOI KamMepe | MoJ] MIIMTOH achalbToyx/IaauuKa.

6.11. Ocoboe BHHMaHHE HEOOXOIHMO YAEAATh YCTPOMCTBY «XOMOTHBIX?
TIPOJIONEHBIX M MOTNEPEYHBIX CTHIKOB MIPH CONPSKEHHH YKIAIbIBAEMbIX HOJOC.
Ionepeunpie CONpsmKEHHs JOMAKHBI OBITH NEPHEH ANKYTAPHBI OCH Zopory. Kpas
paHee YIOKEHHOH ITONockl 06py0aloT BEPTHKANLHO M CMa3bIBAIOT GUTYMOM HITH
OMTYMHOH SMynbCHe#. XONMOAHBIH MONEPEYHBIH CTHIK HEOOXOAHMO MPOTpPeTh,
YCTaHOBHTh YKIAT4HK TAKHM 00pa3’oM, 4Tobbl BHOPOIUTHTA HAXOAMIACH HAl
XpaeM paHee YJIOMKEHHOTO /105 HOKPBITHA, 3aT€M HANOJIHUTH LIHEKOBYIO KaMepy
ropAYEH CMECBIO.

6.12. TIpu paGote ofHOro ykjaaguuka [JIHHA NOJIOCHl YKNalKH,
No3BoNAoILast 06eCednTh XOpollee CONPSHKEHHE CMEXKHBIX NTONOC, Ha3HaYaeTCH
B npesfenax or 50 a0 200 M B 3aBHCHMMOCTH OT CKOPOCTH OxJaxaeuus. Ilpu
YKJIAZKe CJI05 H3HOCA CONPAMEHHBIME NTOJI0CaMH paboTy OpraHH3YIOT TaK, YTo0k!
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B KOH1Ie CMEHBI CJIOH ObL1 YNIOXEH Ha BCIO INHPHHY OKpbITHA. [1Ipu conpsikeHuH
CJ105 ropAyeli CMecH € KpaeM OCTHIBLIENO NOKPHITHS NOCNENHHUH nenecoobpasto
pasorpeBarth JIHHeHbIMH HH(PaKPaCHBEIMH pa3orpeBaTesIaMu.

6.13. [as ynnotHenus cnoeB HHIMA HanbGonee npuronHel TsKenble
rIagKkoBafbliOBbIe KaTku Macco#t 8-10 T, cTanbHble BajdblUbl KOTOPbIX
CMauyHBaIOTCH B MPOLIECCE YKATKH MBUILHBIM PACTBOPOM, BOIHO-KEPOCHHOBOMH
aMyJbcHel UM BonoH. Karku Ha NMHEBMaTHYECKHMX IMHHAX NPHMEHATHL HE
PEKOMEHIYETCS, TaK KaK IPH BBICOKHX TEMIIEPaTypax BO3MOXHO HaJlHIaHWE
obwveMuioro 6uryma ILIMA k pezune wmuH. Toapko Ha 3aKTI04UUTENBHON CTaaHH
YTUIOTHEHHS TIPH XOPOILO Pa3orpeThiX IHHAX BO3MOXKHO HX HCIIO0JIL30BAHHE.

6.14. Vnoxendstit cnoit IIMA cnexyer yniaoTHATb IPH MaKCHMaJIBHOM
TeMNeparype TSKeIbIMH IVIaIKOBAIbLIOBLIMA KATKAMHA CTATHYECKOrO ACHCTBHA,
KOTOpbIE JO/DKHbI IBUFAThCH KOPOTKMMHM 3aXBaTKaMH CO CKOPOCTBIO 5-6 kM/4
KaK MOXHO Oi1Hxke K acdaabTOyKIaIuHKy.

6.15. Ilpy HaNWYMK [ONEPEUYHBIX CONPAXKEHHR M NPOINOJABHBIX
«XONOHBIX» CTHIKOB YILIOTHEHHE CIEMyeT HauMHaTh ¢ HUX. Jlaa conpshkeHus
CJI0A € «XONOAHOH» MOJ0COH HEOOX0AUMO, YTOOK CBOH MEPBBIA MPOXOI KaTOK
OCYLIECTBJISJI 110 paHee YIOKEHHOH IMoJjoce YKJIaJKH, NEpEKpPhIBas CBEXE-
YAOXKEHHBIH cioit Ha mHpHHY 20-30 cM. [Tepen kaTkoM B HEOCPEACTBEHHOR
6nuzocTH oT acdanbTOyKIaIUMKa JOMKEH NMOCTOAHHO HAXONHTbCA pabouui,
3a/a4a KOTOPOTO CABHIaTh JIMIIHIOIO CMECh C (XOJIONHOM» MOJIOCH Ha
YIJIOTHSEMBIA CBEXEYJIOKEHHBIH C10H ropsHel cMecH.

6.16. B npouecce yNIOTHEHHS KaTKH JIOIDKHBI JBUTaThCA MO YKATHIBAEMOH
NOJI0CE YETHOYHO OT €€ KPaeB K OCH JOPOTH, a 3aTEM OT OCH K KpasiM, IiepexpbiBas
Kax /b cien Ha 20-30 cm. IlepBelit mpoxos HEOOXONHMO HAYHHATh, OTCTYUB
OT Kpast NOKpbITHs Ha 10 cM. Kpas ynnoTHAI0TCS Noclie TepBoro MpoXola Karka
Mo BCeH JuiMHe nosockl. Cxema ykarki JO/DkHA 00CCIeunBaTh paBHOMEPHOE
YIJIOTHEHUE MO BCel INMPHHE YKATHIBAEMOTO MOJOTHA, YTO JOCTUraeTCA
OJHHAKOBBIM YHCIIOM POXOA0B KATKOB 110 OXHOMY CJICHY.

6.17. B ciry4ae ycTpoHCTBa TOKPHITHUS CONPAKEHHBIMH MIONOCAMH TIPH
YNIBOTHEHHH NIEPBO#i MOI0CH HEOOXOIMMO CIICAHTD 3@ TEM, YTOOB! BaJIbLIBI KATKA
HaXOUJIHNCh HAa PacCTOSHHH HEe MeHee 10 cM oT KpoMxH conpsxenus. Ipu
YIUJIOTHEHHH BTOPOH N0J10CHI [IEPBHIEC NPOXOAB! KATKA LOJIKHBI BBITOAHATECA 110
NPOAONBLHOMY COMPSIKEHHMIO C paHee yIOKeHHOH 0R0CO#.

6.18. Ymuorusare cioii IIIMA xarkom ¢ BiioueHHOH BHOpauued He
PEKOMERIYETCA, a TP TeMNepaType lileGeHOYHO-MacTHYHOM cmecH Hixe 100°C,
YKNanKe CMECH Ha JKECTKOE OCHOBAHHE, a TaKke YCTPOHCTBE TOHKHX CJIOEB
IIMA — sanperuaerca. CnoH yBeTHYEHHOH TOMIIHHB! OMYCKAETCH YIIOTHATH
¢ ubpanuell TOnbko NMPH JOCTATOYHO BHICOKOH TEMIEPATYpe CMECH Mocie
OIHOTO MpOXOJa MO OAHOMY CleAY MIAAKOBAJILLEBONO KaTKa CTAaTHYECKOro
AekcTeud. Jns 3 hekTHBHOrO yINIOTHEHUS JOCTATOYHO 1-2 MPOXOI0B.
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6.19. O4enp BaxHO ocyllecTBIATH ObicTpoe yroTHeHue LIIMA 11pu
Temneparypax He Huxe 80°C, ocobeHHO NMpH YCTpOHCTBE TOHKHX CIIOEB
MOKPBITHH, TaK KaK X OXJIaXJCHHE TPOUCXOOHUT ObicTpee. 3a oxHMM acdarnb-
TOYKJIAAYHKOM JO/DKHBI HaXOMUThCH, KaK MPABHIO, ABA TAKENBIX INIAJKO-
BAIBLIOBLIX KAaTKa CTATHYECKOro AeHcTBys. TpebGyemas cTefeHs YIIOTHEHHS ClIOs
IIMA o6b14HO pocTHraercs 3a 4 npoxoaa Karka 110 OJHOMY CIIeHy.

Apymionoe B., Kupioxun I., FOmawes B. Ilepgorii onvim cmpou-
menbcmea NOKpuIMUE U3 WEeBEHOUHO-MACMUYR020 acarbmobemona 8
Poccuu // Topozu Poccuu XXI sexa. — 2002, — Ne 3. — C. 58-61.

HN3pneyenue

Jlis obecnedeHus pacueTHHIX CKOpocTel M Oe30macHOCTH aBToO-
MOGHIIBHOTrO XBHXKEHHS, OCOOEHHO Ha COBPEMEHHBIX CKOPOCTHBIX aBTO-
MAarucTpaisx, HeoOOXOAHMO HMETh BBICOKOE JKCITyaTallHOHHOE Ka4yecTBO
BEPXHUX «3alUTHBIX» CJIOEB ZOPOXKHBIX MOKPBITHH. BepXHHE CNIOH JOMKHBI
3alMIIaTh HHKENeXallHe KOHCTPYKTUBHBIE CIIOH JOPOXKHBIX OfIeXa OT J0CTyIa
aTMOCd)CpHOﬁ BJIard, 410 AB/SIETCSA HCNIPEMEHHBIM YCTOBHEM AOJIIrOBEYHOCTH
arToMOGIbHBIX 10por. [1pH yCTPOHCTBE JOPOXKHBIX TIOKPHITHI 3aC/1yXKHBAOT
0CcoGOro BHEMaHHKA MOpsTYUe 1IeOEHOYHO-MACTHYHBIE ac(haTbTO0ETOHHEIE CMECH,
KOTOpBIE 00eCCYHBAIOT HE TOJBKO BBLICOKHE NOKA3ATENH LIEPOXOBATOCTH H
CLUEMJIEHHS C KOJIECOM aBTOMOOUIA, HO W Oojee BbICOKME MOKa3aTesH
JIOJITOBEYHOCTH, OCOOCHHO Ha I0POrrax C TKEIBIM @aBTOMOOH/TbHBIM JIBHXKCHHEM.

B 2000 u 2001 rogax 6plT# IOCTPOCHB! SKCIIEPHMEHTA/IBHBIE Y4ACTKH
nokpuitTHs u3 LIIMA Ha asromo6unsHol nopore «MKAJ — Kawupa» o6ueit
njowanso 6onee 150 teic. M2, TIpuMeHnsemeie meGeHOUHO-MACTHYHbIE
acanbToOETOHHBIE CMECH BKITIOYAIH BBICOKOE COlepXkaHHue 1ieOHs (nopsaaka
70-80%) c ynyumensoi (ky6oBHRHO#) dopmoii 3epeH, KOTOpLIH CO3/aeT
YCTOMYHMBBIH KapKac IpH YNIIOTHEHHH TOKPHITHA. BeiCOkoe copepxanue
H3BECTHAKOBOI'O MHHEpaNbHOro mopoiika (8-15%) u 6utyMa (ne Menee 5,5%)
obecneynBasio HU3KUH ypOBEHb [TYCTOT B YIIOTHEHHOM ClI0€ TOKPHITUA, C LENBI0
CTPYKTYPHPOBAaHHS M CTabuan3anui GMTYMHOTO BAXKYLIErO B cMECh J0OaBIsLIH
LEN0N03HbIE BOAOKHA. [10BEIIIEHHOE coflepaHHe MPOYHOrO KyOOBHIHOTO
webHs B mebeHOYHO-MACTHYHOM acdaibrobeToHe npu3BaHO 00ecreYHBaTh
BBICOKOE CIEIUIEHHE C KOJIECOM aBTOMOOWIIS, LIEPOXOBATOCTh, CABHIO-
YCTOHYHBOCTh M U3HOCOCTOMKOCTH MOKPHITHS, a MOBHILIEHHOE COAEPIKAHHE
acthanpTOBOroO BSIKYILEro BellecTBa (MaCTHKU) YBETHYMBAET BOLO- U
MOPO30CTOHKOCTS, BONOHENPOHHIAEMOCTD H YCTAJIOCTHYIO CTOHKOCTH BEPXHETO
CHOs.

Jl1a npurorosneHus achanbTobETOHHBIX cMeceH Henonb3oBancs ebeHb
13 IIOTHBIX ropHbiX OpoA. B 2000 roxy npu yerpoiicTae sKkcnepuMeHTaIBHOMO
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y4acTka B paiione 117-119 km aBToMOGHIBHOM KOpOrH «JIOH» MPUMEHSUTH CMECH
Ha OCHOBE rab6po-11a6a3oBoro webHs ¢ MAKCHMANBHON KPYNHOCTBIO 3€peH
15 mM. B 2001 rony Bepxuuii cnoii IIIMA ua yuactke 96 -103 xM aBrof0poru
«MKAJl — Kawnpa» 6bl1 NOCTPOEH HA IPaHATHOM IUeGHE KPYMHOCTBIO 10
15 MM, a va yyactke 103-105 kM — Ha rpaHuTHOM 11EOHE KPYMTHOCTHIO 10 20 MM.
Lile6enn ana HIMA H3roTaBnuBajcs Ha APOGHTBHO-COPTHPOBOUHOI YCTaHOBKE,
obecnieyuBarouieii BoicokHe TpeGoBanus k gopMe 3epeH. CoRepxanue 3epeH
TUIACTHHYATOH H HIVIOBATOH (OPMBI B pHMEHAEMOM 1iiefHe He npeBbiano 8%
no Macce.

B cmecsax [IIMA HCnonb30Bancs TOALKO NECOK M3 OTCEBOB APoDCHUSA
FOpHBIX [IOPOJl ¢ Mapkodl no npouysoctH He Huxe 1000 u ¢ coaepxanueM
TIIMHACTBIX YacCTHL, ONPEAENAEMbIX MeTOoM Halyxanus, — He Oonee 0,5%.
IMecox usrorasauBaics U3 TO#H ke rOpHOH OPOJILI, HTO K WEOEeHS.

MuHepaibHbili IOPOLIOK AN [PHTOTOBNEHHS 1EOeHOYHO~-MACTHYHBIX
cMeced PUMEHAICA HEeaKTUBHPOBAHHEIH, oTBevarolnuif Tpebosanusam [OCT
16557-78. B xayecTBe BSOKYLIETO HCIOIb30BaM GMTYM Mapkk BHJ 60/90 1o
I'OCT 22245-90. lns yny4uieHus cUCNACHUS C KHCIBIMH KaMEHHBIMH
MaTepuaniaMi B OMTYM BBOIM/IM aAre3uOHHYI0 100aBKy KaTHOHHOIO THIA B
konuyectse 0,6% nmo macce.

Yro6bl 00ecneunTh YCTANOCTHYIO CTOMKOCTD, yCTOHYHBOCTh K CTAPEHHIO,
BOAO~ U MOpo30cTofikocTs LIIMA ObuI0 NpeAyCMOTpEHO yBeluueHue
coaepxaHusa 6HTYMa NpH NPOEKTHPOBaHHKM COCTaBoB cMeceid. [nd yaepkauus
TOJCTBIX NJIEHOK OMTYMa Ha MOBEPXHOCTH IeGHA NPHMEHIH B KayecTBe
crabunusupyomeit go6askn VIATOP-66, nponssonumsiii B Tepmanun u
noctapjeHHblii pupmoit PACTOM. VIATOP-66 npencraaser coboi
UHJIHHApHYECKHE TPaHy/bl paamepoM 2-10 MM ceporo usera 6e3 3anaxa. B
COOTBETCTBHH C TEXHHYECKOH crenupukauueit npoussoaurens, VIATOP- 66 -
3TO paHy/IMpOBaHHAs cMECh Ha 66,6% cocrosiiias H3 LEIUTIONIO3HBIX BOIOKOH K
Ha 33,3% u3 6utyMa. CpenHas IJIMHA UEULIONO3HBIX BOJOKOH COCTaBIsSeT
1,1 MM, cpenuas TomumHaa — 0,045 MM, Coniepxxanue ctabuansnpyroieii 1o6apku
YCTaHABJIMBAJIM IIPH NPOCKIMPOBAHMK CMECH [0 KOMIUIEKCY MoOKasarenei
(u3HKO-MexaHHueCKHX cBolicTB ILIMA, B ToM YHcIie ¢ noMoLLIbio 1aGoparopHoro
METONa OLICHKH cTekanus Bsokyluero (no Lienenbepry). Dtor MeToa McibiTanns
npeAHa3HayaeTcs 1t OUEHKH CIOCOOHOCTH OMTYMHOIO BSOKYHIETO HE BHITEKATh
U3 CMECH BO BPEMsA XPaHEHHS B HAKOMHTENbHBIX OyHKEpax M mpH TpaHCcHop-
THPOBaHHMH B Ky30Bax aBTOMOOHJEH, XapakTepH3ys ee cTaGMIBHOCThL NpH
TEXHOJIOTMYECKHX TeMIEpaTypax.

YuuThiBas 3apyGexHbit ONBIT IKCNIIYaTaUMH JOPOXKHBIX MOKPBHITHH U3
IIMA, npu non60ope cOCTaBOB H KOHTPOJE KaYeCTBa CMECH ObUIO Mpeny-
CMOTPEHO ONpeeIEHHE XaPaKTEPHCTUKH CABHIOyCTORUMBOCTH. TIpoBeneHHbIC
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HCCNEeNOBaHUA CBUroycToiayBocTH LIIMA 1o paspaboTaHHOi paHee METOAHKE
NOKa3a/H, 4T0 TpebyeMbiil ko3P PHIMEHT BHYTPEHHENO TPEHHS A0KEH OBITh
peraMeHTHpOBaH 3HaueHneM 0,93, D1o TpeboBaHHe obecneynBaeT HauGOMLLIYIO
BEJIHUMHY TIOKA3aTeNs CTaTHYEeCKOro npeaena tekyuectu ILIIMA npu casure no
CpaBHEHHIO ¢ MNOTHBIMH acanbroberonamu o F'OCT 9128-97.

Bonee Bbicokoe H yCTOHYMBOE CONPOTUBICHHE CABHI'Y MHHEPAIBLHOIO
OCTOBa I1¢0CHOYHO-MAacTHYHOro acanbTo6eTOHa TMO3BOJISET CHU3HTH
TpeGOBaHUA K KOTE€3UH M KECTKOCTH acankToBOrO BAKYLIErO M MOBHLICHTDH
coaepxanue obbeMHOro 6utyma B cmecu. TakuM obpasoM, cTpykTypa
3anpoextiupoBaiHoro ILIMA onTHMansHO coderana MAKCHMAThHYIO )ECTKOCTh
MHHEpaNbHOrO 0CTOBA NPH CABUre H BHICOKYIO MIACTHYHOCTH ac(aibTOBOrO
BSKYLIETro BellecTBa NPH pacTaxeHuH. [IpeneapHas OTHOCHTEIbHANA
nepopMauus pactsaxedus LIIMA npumepHo B 1,5 pa3sa Beiwe, 4eMm y
acdanbroberoda THna A. Bricokoe cogepianne acaibTOBOTO BAXKYLIETO
BelecTsa (MacTHKM) CNOCOOCTRYET MOBBLILICHAIO YCTaNOCTHOM CTOHKOCTH M
nedopMaruBHocTy acanbTo6eTOHA, CHHXKCHHIO PACTATHBAIOLHX HANIPAXEHHH
B NOKpbITHH. OYEBUAHO, YTO W YCTOHMYMBOCTL K CTapeHHI0 eOeHoYHO-
MacTH4YHOTO acdansTobeToHa OBBILIACTCS BeeACTBHE 60/1ee TONCTHIX MICHOK
OUTYMHOTO BAKYLLENO H MaNoif BETHYHHBI OCTATOYHOM MMOPUCTOCTH B OKPHITHH.,

[Ipu nprroToBneHnH ebeHOMHO-MACTHIHOH acaslbTOGETOHHON CMECH
HEeOOXOAUMO BBIJCPIKHBATL NMPOEKTHBIH COCTAaB C BBICOKOH TOYHOCTHIO.
IpessilieHne coaepxkaHus meOHA B CMECH MPHBOAUT K YBEIHYESHHIO
nokasareneif 0CTaTOuHOM IOPUCTOCTH M BOAOHACHILIEHHUS, YTO MOXKET CHHIUTD
IPO3UOHHYKO CTOWKOCTH BEPXHErO C/OS M MPHBECTH B NPOLECCE €ro
3KCITyaTaluy K oOpasosaruto Beiboun. Henocratok webHs B cMecH 06b19HO
NPHUBOJHUT K MOTEPE CABHIOYCTOHYHBOCTH M IIEPOXOBAaTOCTH YCTPAUBAEMOrO
nokpbitHs. Hono6Hble AedekTbl MOTYT HAGMORATHCA TAKHKe H [IPH YPE3MEPHOM
conepxaHuyu OHTYMa B CMECH HIIY B CBA3YIOLIEM CJI0€ NOATpyHTOBKH. [ToaTOMy
NOBBIILCHHBIA pacxon GuTyMa mpu ycTpoHCTBE MOATPYHTOBKH OCHOBAHHS HE
JOIYCKaeTCA.

Otxo3uposannyo gob6asky VIATOP-66 BBoaniu B Memanky Ha
pasorpeTblii KaMEHHBIH MaTepnan nepei Nnojauycd MHHEPAILHONO MOpPOIKa,
ApefycMaTpuBas Cyxoe nepeMelllMBaiue B TedeHHe 10 ¢ u mocneayromee
«MOKpOE» IEpeMeLIIMBAHKE CMECH C OHTYMOM B TeueHue 20-25 ¢. I1oro BpeMeH!
Os110 JOCTaTOuHO, YTOOK! CTabHIM3MpYIOMad fNobaBka paBHOMEPHO pacrpe~
Jenunack B o0beme acaibToOBOrO BSOKYLIEro BemiectBa. [lIpu BhIrpyske u3
HAKOMUTEILHOrO GyHKEpa B Ky30Ba aBTOMOOWIEH CMeCh BBINIAIENa OAHOPONHON
6¢3 KakHX-mu00 NPH3HAKOB cerperauyu u paccnoenus. K MecTy ykiaanku cmechb
TPaHCIIOPTHPOBA.1aCk DOsIbLIEr PY3HBIMK aBTOMOOHISME IPH cpenHei JAILHOCTH
nepesosky 10 50 kM. Temneparypa cMecH B MOMEHT OTTPY3kH Oblna B ipesiesiax
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165-170°C. Ocenbio 2000 roza npu teMmneparype Bo3ayxa oko.o 7°C
TeMIieparypa cMecH B YK:1agunke Oblia He Huxke 150°C. OTcnoeHHs BOKy HIero
B Ky30Bax aRTOMOOM.IEH B MOMEHT BblIPY3KH CMECH 3aME€YEHO He ObIIO.
JlaGopaiopHsiii noka3are:;b CTekaHHs OHTYMa B cMecH. KOTopast [I0CTaBIAAach
K Mecry YK.1a1kH, xonedasics B npenenax 0.12-0.20%, norromy goiyctuMoe
3HAUCHHE 118 ITOro nokasarens 6uino yseanyeHo ¢ 0,15 10 0.20%.

Cwech pacnipeensiach N0 APeABAPHTETbHO OOpaboTaHHOMY OUTYMHO#M
IMYILCHEH HIDKHeMy ciioto acdaiibl00ETOHHOIO HOKPBITHS IBYMS acda.ib-
TOYKNAAYHKAVH HA MOJHYIO WHPHHY npoedkedl yacty 11.5 M u Tpems
achansroyxiatunkamu Ha IHpHHY 13.5-14.0 M. Achanb10yknaauuKy BO Bpenms
YK1a,1KH Pacrno/1araiuch yCTYTIoM Ha pacCTOHUH 15-20 MeTpoB JIpy! OT apyra.

YIIIOTHANK NMOKPBHITHE II1aK0-BAIbLOBBIMH KaTkaMu BW 161 ®upmbr
«bowvar».

B yciioBUsX ipHMEHECHHUS COBPEMEHHON TEXHUKH ropsute mebeHo4Ho-
MaCTHYHBIE CMECU XapaKTEPH3YIOTCS BBICOKMMM TOKa3aTesiiMH yn060-
YKJIaAbIBAEMOCTH H YIUIOTHAEMOCTH. B TO ke Bpems HeoOXONHMO OTMETHTB,
Y10 OHM OOnee JIMNKHE, YeM OOBIYHbIE CMECH JUIS IUIOTHOrO acanstoderoHa
o FOCT 9128-97. Jlas pyuHsix paboT miebGeHouHOo-MacTHHHAsA CMECh
«TSHKENas», OJHAKO MOCAE paclpencaeHns achalsToyKIaaHuKoM NOTpeGHOCTh
B PYYHBIX paGoTax He BO3HHKAET, Tak KaK TPEUIMHBI, PAKOBHHBI, Pa3phIBb
CIUIOILHOCTH M JpyTrHe Ae(eKTbl Ha [IOBEPXHOCTH YIOXKEHHOIO €/10d I[0Cie
NPOX0/ia HCHPABHOTO acaibToyKIaJuMKa He HabmonaoTcs.

Jls monyyeHHs poBHOH MOBEPXHOCTH 3ALUMTHOFO CNOSA ¢ ONHOPOIHOM
TEKCTYPOH TOBEPXHOCTH HEOOXOAHMO 00eCeyHBATh HENPEPLIBHOCTD YKITAIKH
11ebeHOYHO-MacTHYHOH cMecH. CKOpOCTb ABHXEHHA achaibTOyKIaguHKOB
3aBUCHUT OT TEMIIa JOCTABKH CMECH K MECTY yKJIAIKH. B nporecce CTpOHTENLCTBA
oHa coctasasna ot 2,0 go 3,0 M/mMuH. B cnyuyae BbIHYXI€HHOH OCTaHOBKH
achaibTOyKIagYMKa Ha IepHOA BpeMeHH Gonee 10-15 MuH HeoOXxonuMO cMech
13 OyHKepa yKJIauiKa epeMelars B 060rpeBaeMyIo ITHEKOBYIO kamepy. bito
3amedeHo, yto cMecH LLIMA npu oxnaxIeHHH 3aTBEPAEBAIOT OBICTpEE, YeM
cragnaprble acanbTobeToHHBIE CMECH. [TpH MPOAOIKUTENLHEIX IEPEPLIBAX
noctymienus cMecd ¢ AB3 cnenyer H3pacxooBaTs BCIO CMECh, HAXOASIILYIOCS
B OyHKepe, B LUHEKOBOH kamepe M MO/ IIMTOH acansToyknanumka.

Jns npensaputenbHoro yninordenus LLIMA npn pabore acdansro-
yKJIaa4MKa ¢ aKTHBHBIMU pabo4uMH OpraHaMu BKJIOYAiH BUOPONIHTY C
yacroTol konebanuii 40 ['n. B oceHHHMH nepHoa YIUIOTHEHHE MOKPBITHA
OCYILECTBIANH Takxke TpamOyromumM 6pycoM, npH 3ToM 4HCI0 060poTOB B
npusone cHxkany xo 800 06/mMun, a xon tpambylouero 6pyca ycraHaBIHBaIH
MHHHMAJIBHBIM.
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Jns oxonyarenpHoro ynnorHeHus IIIMA naubonee npuromHst
[IaAKOBaNIbIAOBBIE KAaTKH, Y KOTOPBIX CTA/IbHbIE Bajblbl CMaYUBAKOTCA B
npouecce yKaTky MbUILHBIM pacTBOPOM HJTH Boxo#. KaTky Ha THEBMATHYCCKHX
IIMHAX NPUMEHATh HE CIeNYEeT, Tk Kak NPH BLICOKHX TeMIeparypax CyIECTBYeT
OMACHOCTbH IPHIHIIAHNS 0OBEMHOTO OHTYMa K pe3vHOBBIM 1MHaM. TeM He MeHee,
NpH pa3orpersiX IKHHAX MHEBMATHYECKHH KAaTOK MOXHO TPUMEHSATH Ha
3aK/IIOYUTEbHOH CTAHH YNJIOTHEHHA, YTO OBLIO CreluansHO MPOBEPEHO
npoOHOR yKkaTko#H IKCIIEPUMEHTAILHOM CMeCH.

Brlcokas cTeNneHb YTIIOTHEHHS 3aLIMTHOIO CJIOS JIETKO JOCTHIAETCA, €CIH
€ro ToNKHa GOoNbIlle HIIH PABHA TPEXKPAaTHOMY pa3Mmepy iebHs, a HadansHas
TeMilepatypa ynjotHaemoi cMect e Hixke 150°C. 3akanuuBarh YIJIOTHEHHE
cnenyer npu temmeparype cios 60-70°C. BaxHo ocyuwecTBiasTs GbicTpoe
ynnoTHeHne [I{MA npx MakCHMaTbHO BBICOKHX TeMIiepaTypax, 0COOEHHO 3To
BKHO MpPH yCTPOMCTBE TOHKHX CIOEB BBHAY HX YCKOPEHHOTO OXJIAXKICHHS.
Bub6panunontoe ynnoraenne LIIMA karkamu, Kak NpaBuio, HE PEKOMEHAYETCs.
Bubparyio 3anpeiaercs [[pHMEHATH PH )KECTKOM OCHOBAHHH M TIPH YCTPOHCTBE
TOHKHX 3aIMMTHBIX coeB. Tem Gosnee, UTO B npoLtecce Hay4YHO-TEXHHUYECKOTO
CONPOBOMKICHHSA CTPOHTENBCTBA ObLI0 OTMEYEHO: TPH BOJBLLIOM YHCITE TPOXOOB
KaTkoB 110 ciioio LLIMA moxeT npoHcxoauts apobneHue mebHs.

KonTtpons kayectBa npurorosieHus cMmeceil LII{MA u ycrpoiictsa
BEPXHETO CNOS HOKPBITUS HPOU3BOJMIICS B COOTBETCTBUH C TEXHONOTHYECKHM
pETTIAMEHTOM M MPOrpaMMoH onbITHHIX pabort. Ilo pesynsraram KOHTpoIA
KayecTBa NMpeanaraercs oueHuBath IIIOTHOCTE ciiog LIIMA noka3zatensMu
BOJOHACHILLEHHS HJIH OCTAaTOYHOH MOPHCTOCTH 00pas3loB, OTOOPaHHBIX M3
YIUIOTHEHHOTO MOKpPhITHA. OnpenensTh KO3QQHIHEHT yIIIOTHEHUS MOTOBOTO
NOKPHITHA U3 LIe6EHOYHO-MAaCTHUHOTO acdanbTobeTOHa 0Ka3anoch He-
3¢ dexTHBHO. DTO CBA3AHO ¢ HU3KOH TOYHOCTHIO onpeaesieHus kodpduiuenTa
YIIOTHEHHM S BCIECACTBHE MAMOH TOMLUMHBI CJI0S Y BHICOKOTO coflepyKaHus WeOHA
B CM€CH, Tak Kak TpH nepedopMobke LIIMA noseimaercs HEOOHOPOAHOCTE B
cpoicTBax nepedOpMOBaHHLIX JabopaTopHEIX 00pa3sioB, Kak IO NJOTHOCTH,
TaK U 110 BOJOHACHIIEHHIO.

Bonbliuoe BausHue Ha 6e30nacHOCTh, CKOPOCTh U KoMOpTaBENbHOCT
JIBHXEHMS 10 JIOPOTE, & TAKXKE B KOHEYHOM HTOTE HAa TEXHHKO-3KOHOMHYECKHE
NOKa3aTe aBTOMOOH/ILHOTO TPAHCIIOPTA M CAMOTO MOKPHITHSA, OKa3bIBaeT
POBHOCTE NOBEPXHOCTH Npoe3xel 4acTH. IIpoBeneHHbIe 3aMepPBI POBHOCTH
3KCMEPHMEHTANBHBIX YHaCTKOB NOKPhITHA U3 [IIMA nokasau yX npeuMyIecTso
TI0 CPAaBHEHHIO ¢ MOKPHITHEM U3 acansTobeToHa THIA A.

IMo pesynbraraM o6ciiefoBaHH#H KCHEPHUMEHTANBHBIX NOKPBITUH M3
IIIMA RocTurHYTHl AOCTaTOYHO BHICOKHE MOKA3aTeny IIEPOXOBAaTOCTH H
CLEMIEHH MOKPBITHA C KOJIECOM aBTOMOOHIA NMpPH HU3KHX BENHYMHAX
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OCTATOYHOH MOPUCTOCTH M BOAOHachlieHHus — B npexpenax 0,5-2,5%. Taxkoe
CO4YETaHHE CBOMCTB BO3MOMHO MIPH CTPOTO OIIPEAEIIEHHOM COAEpIKaHHH ILeOHs
U ac¢ajbTOBOrO BAXYINENO BELIECTBA B CMECH, KOTOPOE MPHUCYILE TOJIBLKO
cocraBaMm HIIMA.

ITpu KOHTpOJIE KAa4ECTBa CTPOMTENBCTBA IKCIEPUMEHTAIBHBIX YYaCTKOB
3aMepsTH NTyOHHY BNAJHH [L1ePOXOBATOCTH MeTORoM «IlectuaHoe maTHOY.

CratucrHyeckod 00paboTkoif H3MepeHuii ObIT0 MOKa3aHO, YTO MpH
IPHMEPHO OXMHAKOBBIX NOKA3aTENAX OCTATOYHOH MOPHCTOCTH H BOLO-
HACBIIIEHHS, TIOKPBITHA U3 aC(aTbTOOETOHOB Pa3THYHbIX THIIOB MPaHyJOMETPHH,
IIPUTOTOBJICHHBIE HA IeOHe pasInYHOH KPYITHOCTH, OTIIHYAIOTCA APYT OT Apyra
CTEMEHBIO IIEPOXOBATOCTH B IIHPOKUX Ipeaenax.

Cyns no npeicTaBlICHHBIM JaHHBIM, CpElHSa rmyOUHA BHAaIHH
1IIEPOXOBATOCTH HA Y4acTke NOKphITUA U3 acdansTobeTona THNa A Ha uiebHe
¢pakuun 5-15 MM cocraBuna 0,63 MM MpPH CTAHAAPTHOM OTKJIOHEHHU
0,168 MM. B pamxax JaHHOTO NPOEKTHOTO THIIA MENKO3EPHUCTOH acdansto-
6eTOHHOM cMecH 3a CYeT MOBBILIEHMA KPYMHOCTH mebHA Ha 5 MM

(A 20 BMecTo A 15) MOXHO YBENTHYHTH IEPOXOBATOCTL acdanbTobeTonHOrO
NOoKpeTHA npumepHo Ha 0,3 mMm. bonee cymecTBeHHOE MOBBIIEHHE
IIEPOXOBATOCTH BO3MOXHO MIPH [Iepexoie Ha COCTaBb! IE6eHOYHO-MaCTHYHOIO
acansroberona. [lposenennsie HcCAEHOBaHHS MOKA3a/M, YTO NOKPHITHE W3
LIIMA xapakTtepu3syroTcs IpuMepHo B 1,8 pa3a Gonee BLICOKOH 1L1EpOXOBATOCTHIO
MO CPaBHEHHIO C NMOKPBITUEM, YCTPOEHHBIM H3 achanbToOeTOHHOH cMecH
THna A Toii xe kpynnoctu. Jinsg [IIMA 15 ona cocraBusa B cpenem 1,2 MM, a
ans IMA 20— 1,7 mm. B pesynbpTare yenuuupaercs ko3¢pouunenT cuenieHus
KoJeca aBTOMOGHIIA C BJDKHOH NOBEPXHOCTHIO, 9TO COCO6CTBYET 6e30nacHoMy
JBWXCHHIO aBTOMOOHNEH.

bpornuyxuii E.H., I'ymeniok FO.A., Komuxoe A.B. Hcnonv3oeanue
W ebeHOYHO-MACMUYHOU acPhanemoBemoOHHOIl cMecu npu KanumaibHOM
pemonme yuacmrog asmomobunvHoi dopozu Mocxkea — Cankm-Ilemepbypz
(km 29— kM 62, km 72— km 85) / Hosocmu 6 0op. dene: Hayy.-mexn. ungopm.
c6. / Hugpopmaemooop. — M., 2003. — Bun. 1. - C. 22-32.

HN3BneueHne

I1py KanmKTaIBLHOM PEMOHTE Y4acTKOB aBTOMOOHIBHOH Jopord Mocksa —
Cankr-lletep6ypr npeaycmarpusanuch paboThl 0 YCHICHUKO CYLIECTBYIOMEH
JOPOXKHOM OJIEXKABI 33 CYET YKNAJAKH BEPXHETO CJOA NMOKPHITUSA TONHIMHOM
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0,04 M u3 webeHouHo-MacTH4HOH acdanbTobeToHHO# cmecu (IIIMAC) u
YCTPOHCTBY HOBOH JOPOXHOH ONEKAbI B MECTAX YIIMPEHHUS NPOE3KEH YacTH.

Ilepen yxnanxoii BepxHero cios nokpbitus W3 HIMAC Beinonusnucs
IIOATOTOBUTENBHEIE PAaGOTHI, BKITIOYAOIIHE pa3ieNiky TPeLHH, Ppeseposanue U
YKJ1aKy BEIPABHHBAIOLIErO CHOA IS IPHIAHUS [IONEPEUHOMY H ITPOAOALHOMY
YKIIOHaM NMPOEKTHHIX 3HaueHUH, a Takxke YKIaAbIBANCA AOMOJIHATENLHBIH
HHKHHH CIIOH TOKpBITHA M3 OOBIYHOH actansTOOETOHHOH CMECH TOJIMHOMN

0,05 m.

Brinyck acanbroberontoit cmecu 1 LIIMAC npou3Boauscs Ha GPHHCKOM
acansroberonHolt ycranoske «VIA NOVA-160». [logaua mMarepuaioB
ocyuwecrsnanack ¢pponransasM norpysunkoM RENDERS RL-200.

Iockonbky LIMAC uMeroT BbICOKHH NPOLIEHT cofiepkaHus 6utyma (1o
7,5%), TO MOXET CyWIECTBOBATh OOIbIIAs BEPOSTHOCTb €r0 BbITEKAHWSY U3
cMecH MocJie MPOKW3BOACTBA Kak B ITPOLECCE TPAHCIIOPTHPOBKH, TaK K BO BpeMs
ykaaaku. [las Toro 4tobsl cTabuau3HpoBarh OUTYM B CMECH, B ITpoLiecce ee
NPUTOTOBJIECHHS MPUMEHANH CTIEUHATbHYIO CTaOHIH3HPYIOWYIO 106aBKY
VIATOP- 66, kotopast npencrasiier coboi CIpeccOBaHHbIE H MPONATAHHEIE
6GUTYMOM HaTypaJibHblC BOJIOKHA Leuiono3sl. Komnuectso fobasisemMoro B
cMech crabunuzaropa VIATOP- 66 cocrasnsier a0 0,45% no obnemy, T.e. Ha
u3roToBieHue 1 T wedeHouHo-MacTUUHOH achanisToOETOHHOH cMecH Tpebyercs
o 4,5 xr crabunusaropa VIATOP-66. Jlo6asnerne crabuiusaropa B CMECh
NPOU3BOLHIIOCH C UCIIOJIB30BAHHEM JO3UPYIOLIEH CHCTEMBI BECOBOIO THIIA.

TexHOnOrHs CTPOUTENLCTBA LEOEHOYHO-MaCTHYHBIX aChATETOOSTOHHBIX
nokpbithii (1LIMA ) aHaTorH4Ha TEXHOJIOMHH CTPOUTENBCTBA achansTOGETOHHBIX
nokpsrTuii. [Ipu yriotHeHu# cnoes HIMA HCMONB30BATHCH CTATHUECKHE KATKH
Maccoii 10 T co cTabHBIMH BaJbLIaMH; KOJIHYECTBO MTPOXOAOB KaTKa 110 OHOMY
clteny ZoMmKHO ObITh HE 6onee 6 B Kax/0M HanpaB/IeHHH.

BBIIO OCYIIECTBIEHO CTPOUTENLCTBO BEPXHErO CNOA MOKPHITHA H3
IIMAC Ha y4acTkax aBToMOOHNBHOH Aoporn Mocksa — Cankr-TlerepOypr
ofmieit npoTsxeHHOCThI0 28 kM. [IpH CTPOMTENBCTBE HCNONL30BANCH
CIIEYIOM{HH KOMITNEKT MaIlliH:

Acoansroyknanyuk DYNAPAG F-18/C/S ..cconmnvneiceeriisenne 1
Actansroykinanuuk VOGELE S-1800 .......cccccovcivveeeercrennennnae 1
Karox mankoBaibLoBeiii SASTA-WIBROMAX W 854 ............. 3
Karox mankopansloBbiit STAVISTROS VSH-102.........oeennneen 1
Karok rnankosansuoBbiii BOMAG BW-151 .....ooveeevviceeeenene i

CKOPOCTb CTPOUTENBCTBA MOKPbLITHA IIMPHHON 8 M cocTasisna
1500 mor. M 3a cMeHy.
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Bonbsmoe BHUMaHHe B mpoliecce MPOH3BOACTBA paboT yaeasnoch
KOHTpOJIIO Ka4ecTBa, KOTOPHIH ocymecTsiasna L{enTpansHas naboparopus
3A0 «AAC». LlenTpanbHas naGopatopua npeactasnser cobolt B3anmocss-
3aHHYIO LIETIOYKY OTAEbHbIX 1ab0paTopuif, BHINOTHAIOLIHX KOHTPONE Ka4yecTBa
HENOCPEACTBEHHO Ha MECTAX POM3BOJICTRA PabOT, 1 OXBATHIBAET BECH KOMILIEKC
paboT Mo KOHTPOIIO KaYeCTBa, BKIIIOYAA BXONHOM, ONEepaLlHOHHbIH U IPHEMOYHEIH
KOHTpOTb.

OnsIT BHINOMHEHHA pabOT NO KAUTaNbHOMY PEMOHTY Y4aCTKOB kM 29 —
kM 62 H kM 72 — kM 85 aBromobuiabHo# goporn Mocksa — Canxr-flerepGypr
I103BOJIMJI CAENATE CIICAYIOLINE BHIBOAbL:

1. PaboThI B yCIIOBHAX HHTEHCHBHOIO ABHXKEHHS MOXHO OCYLIECTBIAT
CKOPOCTHBIM METOIOM Ha BBICOKOM TEXHHYECKOM YPOBHE C IPHMEHEHHEM
BBICOKOMPOM3BONUTEABHBIX KOMIUIEKTOR MAIIMH U COBPEMEHHOH TEXHONOTHH
CTPOHMTENBCTBA.

2. Mcronp3oBanue mebeH0YHO-MacTHYHBIX achanbTo00eTOHHBIX cMecer
JUIA YCTPOMCTBA BEPXHEro CJ0S MOKPHITHS MO3BOIHIO 00ECNEYUTh BHICOKUE
TPAHCIIOPTHO-3KCILTyaTallHOHHbIE IOKA3aTETH H Ka4eCTBO NOKPBITHS.

3. B 1O e BpeMs u3-3a CIOXHBIIErocs HeOIaronpHATHOTO BOAHO-
TENJIOBOrO pexuMa CYLIECTBYIOWETO 3eMISHOrO MOJOTHA aBTOMOGHILHON
JOpOTH H CBA3HHBIX C 3THM HENOMYCTHMbBIX HEPaBHOMEPHLIX AedopManui,
BBI3BAHHBIX MOPO3HbIM NMYyYEHHEM TDYHTOB Ha OTHAENbHBIX YWAaCTKaXx,
HEBO3MOXXHO 00ECNeUUTh 337aHHbIH CPOK CNykObl BHOBb MOCTPOEHHOTO
BEPXHETO C/I0S IOKPBITHA. BCTaeT BOnpoc 0 BHIOJIHEHHH KOMITEkca paboT 1o
06ecreueHHIO YCTOHUMBOCTH Beeil /IOpO)KHOH KOHCTPYKUHH, HHa4e roBOpH,
TpebyeTcst peKOHCTPYKIUS aBTOMOOMIBHOH OPOTH, KOTOpas NpPaKTHYECKH
HEBBIIIOJIHUMA H3-32 HEBO3MOXHOCTH YILHMPEHHS 3EMIAHOTO NOJIOTHA (HATHYHE
MHOTOYHCIIEHHBIX HACEIEHHBIX IIYHKTOB, 110 KOTOPHIM HPOXOIHT aBTOMOOHIbHAS
JAOpora, MHOTOYHCJIEHHHX KabelbHBIX KOMMYHHKAUHH, MPONOXKEHHBIX Y
MOJAHOXHUSA OTKOCOB 3EMJISHOTO IOJIOTHA U TIP.), 2 UHTEHCUBHOE JBIDKEHHE
aBToMOOUJIEH JesaeT NpakTHYECKH HEBO3MOXHBIM MpOBeAEHHE paboT no
TIEPEeYCTPOHCTBY HHXKHUX CIIOEB JOPOXHOMH OXEXKIBI.

4. BosHuKaeT HeOOXONMMOCTH NPHBEIEHU S apaMETPOB aBTOMOOUNBHOM
JIOpOTH B COOTBETCTBHE C HHTEHCHBHOCTBIO IBHIKEHHA, HHAY¢ rosopi,
CTPOHTEIBCTBO OTHCILHBIX YYAaCTKOB HOBOM aBTOMOOHJIBHOM JOpOTH no
HopmatHBaM I kateropuu #, B epayo ouepens, B 06X01 HaCENEHHBIX MyHKTOB.
VunrbiBas pe3kuil AeGULUT BhIIeNsIeMbIX OIOMKETHEIX CPEACTB, HEOOXOMUMO
TIpHBIIEYb HHBECTHLIMM H3 APYTHX HCTOUHUKOB, B CBA3H C YEM HOBBIC YYACTKH
aBTOMOOH/TEHOM JOPOTH AOMXKHBL OBITh IIATHBIMH.
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Kuproxun I'H., Barawog C.®., Coxansckan M.B. Yempoiicmeo cioes
U3HOCA U3 20PAYUX WEOCHOYHO-MACIMUYHBIX acaibmobemonnsix cMeced
/ FO6unetin. éoin. — M., 2001. — C. 76-84. — (C6. nayu. mp. / Coro3dopnuu).

H3Bneuenne

B HacToslee BpeMs 11 MOBBIMICHHS 1EPOXOBATOCTH MOKPBITHH
PEKOMEHIYIOT NPHMEHATL MHOTOIEOEHHCThIE acansToGeTOHHBIE CMECH C
cofepxanueM ApobieHslX 3epeH IeOHA cBbime 60%, xoTopbie BKIIOYAIOT
CNeUHANbHBIE COCTABBI KOTKPHITBIX®, APEHUPYIOMHX, BBICOKOIIOTHBIX U
eOEHOUHO-MACTHYHBIX ac(anbsTOGETOHHBIX CMeCeH.

Hatyphble Haba1oneHHSA ¥ MCTBITaHUS BBIPYOOK W3 BEPXHHX CIOEB
NOKpuITHH Aopor BO Il 10poKHO-KAUMATHYECKON 30HE noKas3ajiu, 4TO
MHoromebenrcTrie acdanbroGETOHBl ¢ OTKPBITOH mopucrocteio 4-6%
NOXBEpPKEHL! JPO3HOHHLIM pa3pyIleHHaM B ropasno Soiblielf creneHH, yeM
acdanpTo6eTOHb! ¢ 3aMKHYTOH MOPUCTOCTBIO M BOAOHACHIIIEHHEM HUXE 4%,
0COOEHHO B FOPOACKHX YCIOBHSX C IL1IOXHM BOXOOTBOZOM, NIPH NPHMEHECHHH
IPOTHBONONONIEAHBIX CONCH M B CITy4ae YacTHIX IEPEXONOB TEMIEPATYPh! BO31yXa
yepe3 0°C. 3nech 0cO60TO BHUMAHUs 3aCHYyXKHBACT NPHMEHEHUE 20pAUX
WeDeHOUHO-MACMUYHBIX AcCPHanbmoOemonHbIX cMeceil, KOTOpble MOIyT
obecneynBarh He TOABKO BEICOKHE MOKA3aTENM MIEPOXOBATOCTH M CHETJIEHHS
IIOKPHITHSA C KOJIECOM ABTOMOOH S, HO H JONNOBEYHOCTH, OCOOEHHO Ha IOpOTax
C ABMxeHHEeM aBToMOOHNEH G0NbILOH TPY30NONBLEMHOCTH.

Ha npoTaxeHuy Heckonbkux neT B COW3TOpPHHH MPOBOAHIHCH
Hecaenosanus luebeHouHo-MacTuyHoro acansroberona (LLMA), koTopbie
MO3BOJIM/IM BBISBUTH CTIENUGHUKY CTPYKTYPbl H 060CHOBAaTh KOMIJIEKC
TpeGoBaHuil Kk cOCTaBy W (PH3UKO-MEXaHHIECKHM CBOMCTBAM MaTepHala ¢ y4eToM
KIMMaTHYECKUX YCI0BUi Poccun. ONTHMalIbHEIE COCTABbI, PEKOMEH LYEMBIE U
YCTpOHCTBa 3aIMUTHBIX CJI0€B Ha JOPOrax ¢ THKENbIM aBTOMOOHJILHBIM
IBHXeHHeM, pernameHTupoBadsl B TY 5718.030.01393697-99 «Cmecu
acdansrobeToHHbIE WEeGeHOTHO-MAaCTHYHEIE H acdansTobeToH. TexHuueckue
YCTOBHAN.

1lle6eHo4uHO-MacTHUHBIE AC(aTBTOOETOHHBIC CMECH CONEPKAT NIOPAAKA
70-80% 1eOus ¢ yiayuineHHoH (kyOoBHAHOM ) HOPMO 3epeH, KOTOPbIH co3naer
ycToRuMBBIf kKapkac mpH YIJIOTHEHUH HOKPHITHA. BEICOKOE comepxaHue
H3BECTHAKOBONO MUHEpasHOTO ropoiuka (8-15%) u GuryMHOrO BKyIIETO (HE
MeHee 5,5%) obecneuHBaeT HHU3KHI ypOBEHb NYCTOT B YIUIOTHEHHOM CJlOE
NOKPHITHA. I CTPYKTYPHPOBaHHS M CTaOMIM3alHN OGHTYMHOTO BSXYLIETO
PEKOMEHAYETCS BBOMHTD ClIELHANBHbIC CTAOWIH3HPYIOLIME 100aBKH, HAlIpHMeEp
BOJSIOKHA.
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TToBBIIIEHHOE COAEPX)AHHE IEPOHHONO KyGOBHAHOTO iebHs B miebeHOuHO-
MacTHYHOM acdanbTobeToHe MO3BOMAET JOCTHYD BBICOKOTO CLEMIEHHS C
KOJIECOM aBTOMOOMJIA, WIEPOXOBATOCTH, CABHIOYCTOHYMBOCTH M H3HOCO-
CTOMKOCTH HOKDBITHA, a ac(anbTOBOrO BAXKYIIEro (MACTHKH) — MOBBICHTD BOJIO-
H MOPO30CTOHKOCTh, BONOHEIPOHUIIAEMOCTh H YCTAIOCTHYIO CTOHKOCTh
3aLIMTHOTO CH0A.

B coorBercrauu ¢ TY-5718.030.01393697-99 mebeHouHO-MaCTHYHBIE
CMECH NOJpasAelATCs Ha TPH BHAA B 3aBUCHMOCTH OT KPYNHOCTH
[IPYMEHAEMOrO HEOHS:

©® [UMA-10 - ocHoBHas ¢pakuus webHs 5-10 Mm;

0 [IMA-15-10-15 mm;

©® [IMA-20 - 15-20 mm.

Ipu 31oM pekoMeHnyemasn CPEAHAS TONMHHAE YCTPAHBAEMBIX 3aLIHTHAIX
CJIOEB COCTABASET COOTBETCTBEHHO 3, 4 ¥ 5 cM.

JU1st IpUTrOTOBIEHU St CMecel MpUMeHseTC mebGeHb U3 NIOTHBIX NOPHBIX
nopoa 1o I'OCT 8267-93. JlonyckaeTcs UCNOAB30BATh IEGeHb U3 METAITYPry-
yeckux makos no FOCT 3344-83, orseuaioniuii NpeabsBisieMbiM Tpebo-
BaHHAM.

BeicokuM TpeOOBaHUSM JOMKHA COOTBETCTBOBaTH (opMma 3epeH
NpUMEHSEMOro IeOHs, KOTOPbIH A0/KEH OTHOCHTHCH K 1-i1 rpynine. Conepxanue
3epeH MIaCTHHYaTOM U urjioBatol GopM KoswkHO ObITh He Bhitue 15% no macce.

B cmecax HLIMA caeayeT HCHONbL30BAaTh TOJBKO NMECOK M3 OTCEBOB
ApoGieHus rOpHLIX MOPOA € Mapkod nmo npoyHOCTH He HHxe 1000 u
CoZepKaHUEM DIHHUCTHIX YACTHL, ONIPENENAEMBIM METOROM HaOyXaHHsl, — He
oonee 0,5%.

MunepaidbpHbiii [OPOMIOK JOMKEH OTBeYaTs TpeboBaHMAM
T'OCT 16557-78. Ilpu COOTBETCTBYIOLIEM TEXHHKO-3KOHOMHUYECKOM 0OOCHO-
BaHHHM JOIMyCKAETC MPUMEHATD B3aMEH 4aCTH MHHEpaIbLHOTO Topouika (o 50%)
oTceBbl pobieHHs OPHBIX NMOPOA ¢ 3epHaMu Measde 0,16 mM. Jipyrue
TEXHOTEHHBIE OTXO/IbI TPOMBILLIEHHOTO MPOW3BOACTBA (307161 YHOCA, IIEMEHTHAs
IBUIb U T.11.) MOTYT HCIIOAE30BaThCs B KA4ECTBE MHEEPAIBbHOTO TTOPOLIKA TONBKO
T10¢I1e MOATBEPKACHHUS UX IIPUTOLHOCTH NPEIBAPUTEIbHBMYA HCIBITAHUAMY, B
TOM YHClle NPOEKTHOro cocrasa IIIMA.

Jlna npurotoBreHns webGeHOYHO-MaCTHUHBIX CMeceH HCMOBIYIOT
6uTyMBI HeTAHBIE OPOXKHBIE BA3KHE H TOTUMEPHO-OMTyMHBIe Bkyume ([IBB)
M0 TEXHHYECKOM TOKYMEHTALMM, COINTaCOBAaHHON H YTBEpPXKACHHOH B
yCTaHOB/IEHHOM mnopsike. [IpeanoytarensHell npumenats 6utymsl 1 I16B ¢
6onee BRICOKOI are3ueii k NOBEPXHOCTH NPUMEHAEMOTO ILeOHS.

Yrobel o0ecnednTh TpeSyeMylo JONTOBEYHOCTh 3aLHTHOrO ClOs
TOKPBITHSA, HEOOXOIHMMO MPEeyCMOTPETh IPH NPOSKTHPORAHUYU COCTABA CMECH
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JIOCTAaTOYHO BLICOKOE COepKanue OUTYMA, obeciieunBas TeM CAMBIM HU3KHIA
YPOBEHb IYCTOT B YIJIOTHEHHOM ciioe. Jnst yBeJIMUeHHS TOMUHHBI OHTYMHBIX
N1eHoK, HCKIIOYEHHs PACCNauBaHUA [P XPAaHEHUH H TPaHCHOPTHPOBAHHH
cMecH ¥ s obecniedeHna TpebyeMOH OIHOPOAHOCTH YCTPAUBAaEMOTO NOKPHITUA
CleayeT AOFMONHHTENLHO BBOAMTE B CMCCh crabumusnpyomue nobaBky,
HanpHMep LEJUTIONO3HbIE HiH aKpUJI0oBBIe BookHa. K 106aBKkaM npenssBIisioT
TEXHH4YECKHE TPeOOBaHHUA M0 TEPMOCTOMKOCTH, BTAXHOCTH H ORHOPOAHOCTH.

B nabopatopuu achankrobeTona v yepHbIX MaTepnanoB COH3OPHHH
ObUTH HcTbITaHbl cliefylomue crabunusupytomue nobasku: VIATOP-66,
TECHNOCEL 1004, TOPCEL, ARBOCEL u DOLANIT. Ilpu npockTHpoBaH#H
coctaBoB LIIMA ux xoauuectso cocrasnano 0,2-0,5% maccel cmecu. Ilo
uMmenueMyca onsity B cMecax IIMA xopowo cebsa 3apexoMeHA0BaNo
OTHOPOTHOE HEJIMONO03HOE BONIOKHO, CofepiKaliiee He MeHee 50% ¢ubp anunoit
ot 0,5 no 1,9 mm. TlpurogHocTh HeanpoOUpPoBaHHbIX J00aBOK PEKOMEHIYETCA
M3yyarh MyTEM KOMIUIEKCHEIX 1abopaTopHbix HecnenoBanuii B cMecsx LIIMA u
IKCHEPUMEHTAILHOM CTPOHTEIbCTBE.

Conepxanue cTabunusupyroued 1006aBkH B CMECH ONPENEAOT 1O
KOMILIEKCY NoKa3aTeeil GPHU3NKO-MeXaHHYECKUX CBOHCTB, B TOM YHCIIE C
NOMOMIBbIO abOpaTOPHOrO METONA OLEHKH CTEKaHHs BfXYyLUlero (mo
llenenbepry). OH mpennasHadeH A1 OLMEHKH CHOCODHOCTH GMTYMHOro
BSDKYIIETO YAEPXHBAThCH B CMECH BO Bpems XDAHEHHS B HaKOMHTENbHBIX
OyHKepax M TPaHCHOPTHPOBAHHMS B Ky30Bax aBTOMOOMJeH, XapakTepH3ys
cTaBHNbHOCTE CMECH TIPH TEXHONOMHYECKUX TEMIIEpaTypax.

Ipy npUroToBICHUH L1eGeHOUHO-MacTHUHOH achanbToGETOHHOH cMecH
HeoOXOOHMO TOYHO BBIAEPXMBATH MPOeKTHBIK cocras. [IpeBbimeHue
cofiepKaHus 1ebHA NPUBOAMT K YBEIHYEHHIO NOKa3aTened OCTaTouHOH
TOPUCTOCTH Y BOZOHACBILIEHUS, YTO MOXET CHH3UTh DPOIHOHHYIO CTOHKOCTH
3allMTHOTO CJIOS M NPHBECTH K o6pa3oBaHuI0 BHOOWH B mponecce ero
aKcILtyatauuu. [Ipu HemoctaTke meOHS CHHXKAIOTCH CABHIOYCTOHYHBOCTL U
ILEpPOXOBATOCTb yeTpanBaeMoro cnos. [lonobusii sddexr Moxer nabmonarscs
H NIPH YPE3MEPHOM COAEPIKAHUY BSIACYILIETO B CMECH HITH B CNIOE IOATPYHTOBKH.
MosToMy noBBILIEHHBIR PAaCcXOA BAXKYLIEIO AJIs NOAIPYHTOBKH OCHOBAHHMIA,
IpeAyCMOTPEHHBIH B HEKOTOPBIX TEXHOMOIHAX YCTPOHCTBA 3alHTHEIX COEB,
JIOMKEeH YHHTBIBATHCA TIPH MOAOOpE COCTaBa CMECH.

TeXHONOrHs CTPOMTEILCTBA BEPXHETO CIOA NMOKPHITHS TOMWMHOM 4 cM
u3 IIIMA-15 orpabatbiBanack Ha mpou3BoacTBeHHOH 6aze OAO «lentp-
JOpCTPO» NPH PEKOHCTPYKIHMH aBTOMOOMNBHON Joporn M-4 «JJOH».
AcdanbsToGeToHHyYI0 CMECh NOTOBHIM crienuanucTsl ¢upmsl «ACTAP» Ha
CMeCUTeNbHOH ycTaHoBke «AMMAHH» no peuenry, pazpaborantHomy
naGoparopueii acansTobeTona  yepHbix MarepHalioB Coro3nopHuH. B kauectne
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cTabunusupytolleii 1o6asku 66u1 Henmonb3oBal «VIATOP-66». HeobxoauMoe
KO/IH4EeCTBO 100aBKH BBOOHIIH B MELIANKY HA Pa3OrpeThld KAMEHHBIH MarepHan
nepea nojaveil MHHEPaJbHOro MOPOIIKA, MPElyCMaTpUBas cyxoe (B TeYCHHE
10 ¢) u 3arem «mokpoe» (20-25 c) nepemewiHBaHHE CMECH C OUTYMOM. JTOrO
BPEMEHH OBbII0 10CTaTOuHO, YTOOHI crabHIu3upylolas 106aBKka paBHOMEPHO
pacnpesenunack B 00beMe achaibtoBoro Bskyuero seiiectsa. [1pn Boirpyske
U3 HaKOMUTENIbHOro GyHkepa B Ky30B aBTOMOGHIeH cMech Boirisnesa
OIHOPORHOH 6€3 KakHX-1H60 NIPHU3HAKOB CETPEraluy K OTCIIOEHHS OUTYMa.

K Mecty ykmaaku cMmech TPaHCHOPTHPOBanach Oonsmierpy3HbiMH
aBTOMOOMIIAIMH NIpH cpeaHeHd naibHocTH Bo3kH 50 kM. Temneparypa cMecH B
MOMEHT OTTPYy3kH cocrasisia 165-170°C. IIpu temnepaType BO31yXa OKOJNO
7°C teMneparypa cMecH B ykjaxuuke Owina He vuxe 150°C. OrtcnoeHus
BSDKYLLErO B Ky30BaX aBTOMOOHIIEH B MOMEHT BbIFPY3KH CMECH HE OTMEYEHO.
JlaGopaTopHBlii Moka3arens CTeKaHusA OUTYMa B CMECH, ITOCTaB/IAEMOM K MECTY
yKkJangy, kone6ancs B npenenax 0,12-0,20%.

VYkllaJlky cMEeCH OCYIIeCTBAANA CNelHalu3upoBaHHas Opurana
CCY «Actanbt». CMech pacnpeaensanach HO NpeABapUTeabHO 00paGoTaHHOMY
BUTYMHO#H dMynBCHEH HIDKHEMY Ci1010 acanlbToGETOHHOTO MOKPhITHS JByMst
achanpTOyKIaZYUKaMH Ha MOJHYK UWHPHHY mpoe3xed yactd 11,5 m.
AcansToyk1aX4iKH BO BPEMs YKITaIKM PACIONaraiich yCTylOM Ha PaCCTOsSHUH
Apyr ot Apyra 15-20 M. YNIOTHA/IN NOKPLITHE IMAJKOBaNbLUOBLIMU KaTKaMHi
DW161 dupmer «Bomar» o cxeme 3+2 (Tpu katka — cpasy 3a acdankto-
YKIaQyuKaMH H 2 — 3a HMMH) 32 4YeThlpe Npoxoia Nno ogHoMy cieny. Karku
pabotanu Ge3 BuGpaluy. IIpamyck TONMKHbBI CJIOS HA YIUIOTHEHHE COCTABIIAL
oxoino 8%.

B yC/IOBHSAX IPUMEHEHUS COBPEMEHHOH TEXHHKH ropsuue niebeHouHo-
MaCTH4HbIE CMECH XaPAaKTEPU3YIOTCS BLICOKMMH NoOKasaTensMu ynodo-
YKNaAbIBAEMOCTH U YIJIOTHAEMOCTH. ONHAKO HEOOXOAUMO HMETh B BHAY, YTO
OHH ropasnio 6onee TUNKHE, YeM OOBIMHBIE CMECH JIJIA ITOTHOTO achansTobeToHa
mo F'OCT 9128-97. Nina py4ssix pabor ie6eHOYHO-MacTH4YHas CMEChH
«TSXEnas», HO mocie pacnpeneneHus acharbTOYKIIAAYMKOM NOTPeOHOCTH B
py4HbIX paboTax He BO3HHKAE€T, TaK KAaK TPEUIHHBI, PAKOBUHBI, Pa3pbIBbI
CIIOLIHOCTH M Jpyrue Ac(ekThl Ha NOBEPXHOCTH YIOKEHHOTO CIOs 110Cne
Ipoxo/a ucrnpasHOro acansroykinaguuxa He 06pasyrorcs.

Jlns nomydeHns poBHOH MOBEPXHOCTH 3aIUMTHONO CAOS C OJHOPOTHOH
TEKCTYpOH Heobxoaumo obecnednBarh HENPEPLIBHOCTD YKIAAKH MmeGeHouHo-
MacTUYHOH cMecH. CKOpOCTb YK/IALKH 3aBHCHT OT NOCTABKH acasbTOOETOHHOH
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cMecH k acanbTOyKnandyHkaM M pekoMEHAyeTcs B npedenax 2-3 m/muu. B
cllyuae BBIHYXIEHHOH ocTaHOBKH acanbToykiaadMka Ha 15-20 MuH
OCTaBLIYIOCH CMECh M3 GyHKepa HeoGXOAMMO MepeMecTHTh B 06orpesaemyio
IIHEKOBYIO KaMepy, Tak kak cMecu LIIMA npu oxnaxjaeHHH OTBepAeBalOT
3HaYUTEILHO OBICTPEE, YEM CTaHHapTHHE achanbTobeTOHHBIE cMecH. [1pH
NPOIOJIKUTE ILHBIX NMepepbiBaX MOCTYNmIIeHHA cMecH ¢ AB3 cneayer
H3pacxogOBaTh BCIO CMECh, HAXOAsUIyIOcA B OyHkepe, B MHEKOBOH kamepe H
1071 nIMTOH achanbTOYKIaNIHKa.

Ilpu paGore acdansToyknanuvka ¢ aKTHBHBIMH pabOYMMH OpPraHaMH
3¢ ¢peKTHBHO NPHMEHATH A8 NpPEABAPUTENBHOrO ynjaotHeHuns IHMA
BUOpomHTY ¢ yactoroll kosnebanuit 40 I'u. YnnoTHEHHE NMOKPHITHS MOXET
OCYIECTBIATHCA U TPAMOYIOLIIMM OpyCcOM, NPU 3TOM YKCII0 060pOTOB B IPHBOJE
pexomeHyerca cHu3uThb 10 800 B MunyTy, a xo1 TpaMbytomiero 6pyca noimkeH
6bITh MUHHMAIIEHBIM.

Ilns okoryaTensHOro ynnotHeRusa LIIMA uauGosee npurogHsl
[JIaIKOBAJTBLIOBbIE KATKH, Y KOTOPBIX CTANbHBIC BAJIbI{El CMaYHBAIOTCA B ITpOLiECCE
YKaTKH MBUIBHBIM pacTBopoM. KaTky Ha MHEBMATHYECKMX LIHHAX MPHMCHAThL
HEXeNAaTeNbHO, TaK KaK MPH BBHICOKMX TEMIIEPATYpax CYLUECTBYET ONAacHOCTh
NpuIMnanus 00beMHOro OMTyMa K PEe3HHOBBIM IIMHAM. TeM He MeHee NpH
pa3orpeTsiX IMHAX AHEBMATMYECKHH KaTOK MOXHO NPHMEHATH HA 3aKIItO-
YUTEIBHON CTaAMM YIIOTHEHHS, YTO HaMH H OBUIO CnenHanbHO MPOBEPEHO
fIPOOHOH YKaTKOH IKCIEPHMEH TAIBHOH CMECH.

Bricokas CTENEHb YIOTHEHNA 3aIUTHOTO CJIOS JIETKO IOCTHIaeTCsl, €CH
€ro To/IHa Gosiblie 1K paBHA TPEXKPAaTHOMY pa3sMepy 3€peH HCIIOIL3YeMOTo
weGHA, a TeMneparypa yIJIoTHsieMol cMecH He Huxe 150°C. BaxHo
ocymecTsaaTh 6picTpoe ymiaoTHenue HIMA npH BEICOKHX TeMIeparypax,
0cOOEHHO NpH YCTPOHCTBE TOHKUX CIIOEB H3-3a HX YCKOPEHHOTO OXMIaXKJEHHS.
[ToaTOMY KOIHYECTBO YILUIOTHSIOWEH TEXHUKH JOMKHO OBITh JOCTATOYHBIM: HA
OZiMH acajbTOyKNIaA4HK — KaK MHHKMYM JBa THXKEJIBIX KaTKa CTATHYECKOro
KK BUOPALMOHHOTO NeHCTBHA. YIUIOTHATH ciioff KarkoM ¢ BKIIOYEHHOH
BuOpanuei He pexomenayercs. [Ipu Temneparype meGeHoUHO-MaCTHYHOH CMECH
Hixe 100°C, npu yxjiajgke CMECH HA KECTKOC OCHOBAHHE, 4 TAKXC NPH
ycTpoicTBe TOHKHX cnoeB ILIMA ynnoTHaTs HX xaTkamu ¢ BHOpauuei
3anpemaetcs. TONCThIE CI0H JONYCKAETCA YNIOTHATL C BAOPALHEH TONMLKO NpH
BBICOKO# TeMIEepaType CMecH I0C/ie OJHOTO IIPOXOAA MaJKOBAILLOBOTO KaTka
craruueckoro aeficteus. Jna 3¢ dexTHBHOrO YIUIOTHEHHS AoCTaTo4HOo 1-2
MPOXOAOB BHOPALIMOHHOTO KaTkKa.
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Kupioxun I'H., Cmuproeé E.A. Cmpoumenbcmeo 00poyicHbIX u
a3p0OPOMHbBIX NOKPbLMILI U3 WEDEHOUHO-MACMUYHBIX achanbmobemontbix
cmeceir. — M., 2003. — 96 c. — (Aemomob. oopozu u mocmyi: O630pH. ungopm.
/ Hugpopmasmooop; Bein. 2).

Hisneuenue

1. BBEAEHHUE

1I{e6enoyHO-MacTHuHBIe acdanbrobeToHHBIe cMecH (LIMAC) B
rnocrieiHee BpeMs 3aBOEBANH MOINYAAPHOCTL B EBpone B kadecTBe Marephana
JIOPOXKHBIX MOKPBITHI Ha JOporax ¢ O0NbiOH HHTEHCHBHOCTBIO [IBUKEHHS, B
a’poNopTax ¥ MOPCKMX MOPTax, a TAKkKe CTaIH PacHpOCTPaHATLCS M0 BCEMY
Mupy. LLebeHouHO-MacTH4HbIE acdanbToGeTOHHBIE NOKPBITHS XapaKTepU3YIOTC
xoMdopTabenLHOCTHIO U Ge30NaCHBIMH €310BbIMH KauyeCTBaMH, a UX TeKCTypa
OT/IMYACTCA IUEPOXOBATOCTHIO H CIIOCOOHOCTHIO MOMMIOLIATS LIYM IIPH ABHXEHHN
TPAHCIIOPTHBIX cpeacTB. JKecTkas ckenerHas CTPYKTypa M3 wiebHs ofycnas-
JIYBAET NPEKPACHYIO CONPOTUBIAEMOCTD C/OA MIACTHYECKHM CABHIOBBIM
aedopMmalHsaM, a Hajudde 0O0bIOro KOAHYECTBa OHUTYMHOrO BSIKYLUEro,
KOTOpBIH 3allOHAET POCTPAHCTBO Mex1y KaMEHHBEIM MarepHajioM, Jejaer
mebeHouHO-MacTUYHBIH acdanbToGeron (ILIMA) Gonee nonroBedyHbIM
MaTepHaJioM.

Crnenr¢uxa cocTaBoB H CTPYKTYphl Ie6EHOYHO-MaCTHHYHOTO achansTo-
6eroHa npenycMarpuBaeT o6%3aTeNbHOe NPUCYTCTBUE B KAYECTBE OCHOBHBIX
CTPYKTYPHBIX COCTaBJIIOILHUX MIPOYHOIO WEOHS ¢ ynyyineHHoH (KyOOBHTHOH)
¢dopmoii 3epen, «o0beMHOro» GHTyMa ¥ HeGONBIIOTO KONKHYECTBA CTa-
Ounusnpyolneii (06bIYHO BOJOKHHCTOH) N0OABKH 11 JUCIIEPCHOrO apMu-
poBanus Bsxyuero. ITon «o6bemMHbIM» GUTYMOM NPHHATO NOHUMATh Ty YacTh
BsXKylwero B achaibToOETOHHOH CMecH, KOTopas He MOABEPXKEHA CTPyK-
TYpUPYIOHIEMY BJIMAHHIO 1aJbHOAEHCTBYIOIMX MOBEPXHOCTHRIX CHJI,
JICHCTBYIOLMX Ha rpaHulie paszgena ¢as. [1o TonmuHe GUTYMHOM NpOCIOHKH,
pasfensioileit MUHEPAJIbHBIE 3EPHA CMECH, IPOBECTU YETKYIO TPAHUILY MEXIY
00BEMHBIM H CTPYKTYPHPOBaHHBLIM OHTYMOM [IPAKTHYECKH HEBO3MOXKHO. OHAKO
pasfiuuKke MEXAY HMUMH CYIIECTBYeT, Tak KaKk OCHOBHOE Ha3Hau€HHE
crabunusupyrowel R06aBKU — yAEPKUBATH GOJIEE TONCTBIE MIEHKU TOPAYErO
GMTYMHOTO BSDKYLIENO Ha OBEPXHOCTH LieGHA H NPESOTBPAILATh €70 OTCIOEHHE
M BBITEKAHHE W3 CMECH MIpH BBICOKMX TEXHOJOTHYECKHX TeMIEpaTypax
TIPHTOTOBJIEHNS, TPAHCTIOPTUPOBAHHMS U YKIAIKH.

B ornuumne ot acanbrobeTonnbx cmeced no 'OCT 9128-97,
cogepxaimx ot 50 no 65% webus, IIIMAC obnagaer Gonee BbICOKMM €ro
cozepxanueM B nipeienax (70-80)%. B ornuume OT BLICOKOIIEOEHHCTBIX cMeceit
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orkpbitoro Tuna o TY 218 PCOCP 601-83 HIMAC o6nanaioT noBbIEHHBIM
conepxanueM Gutyma (or 5.5 no 7,5% no macce). Utobm ynepxarb Takoe
KOJAMYECTBO rops4ero 6uTymMa Ha MOBEPXHOCTH mebHs, HeoOXooUMO
006f3aTenbHOE TIPHCYTCTBUE B CMECH CIIENMA/IbHBIX CTaOHIU3HPYIOILMX 106aBOK
THIIA BOJOKOH.

IIIMA mpeacraBisieT CaMOCTOATENbHYIO Pa3HOBHAHOCTL actansro-
6¢eTOHA, 00ECNEUHBAIOILYIO, B OTJIMYHE OT APYTHX THIIOB CMECeii, OTHOBPEMEHHO
BOIOHETIPOHULIBEMOCTD, C/IBUTOYCTOHIHBOCTE K IIEPOXOBATOCTE YCTPAHBAEMOTO
BepXHero c1os NOKpbITHS. OcTarouHas MOPHCTOCTH YIIIOTHEHHOTO cnost LIIMA
MOXET COCTaBNIATb MeHee 1%, HO fIPH 3TOM MOKa3ates CIBUIOYCTORYHBOCTH U
IIEPOXOBATOCTH HOKPHITHS OCTAIOTCS HA JOCTATOYHO BHICOKOM YPOBHE.

OpuruHanpHas cieuuHKanHs MaTepHaa no3BoiseT NPOU3BOAUTE ero
YKNagKy TOHKHMHM CJIOSIMH, COOTBETCTBEHHO Ha 1 M’ moBepxHocTH Tpebyercs
MEHbLUEE KOJUYECTBO STOH BBICOKOKAYECTBEHHOH acdanbTo0eTOHHON cMecH.
TMo3TOMY 10 CpaBHEHHIO C TPAAHIHOHHBIMU BEPXHHMH COAMH AOPOMXKHBIX
nokpeituii, IIMA cranoBUTCA peHTAOEIBHBIM, XOTS M COAEPXKHT B CBOEM
cocrase 6ollee JOPOTHE ¥ Ka4€CTBEHHbIC MATEPHAIBL.

TMpouecc npurorosnesns U ykaankd HIMAC texHonOrHYeH, S3K0OHOMUYEH
¥ He TpeOyeT Kakux-A100 CrieLHaIbHBIX JOMOTHHTENBHBIX YCTPOHCTB. [TokphiTHe
HMeeT MPeKPacHbIE KCIITYaTallHOHHbIE XapaKTEPHCTHKH, IOJITOBEYHO.

B crpaHax, riae 10CTaToYHO J0Jro NPUMEHsIIH 1e6eHOUHO-MacTHHbIE
acansrobGeToHHbIE CMECH, ONIPEAGTHIM, YTO A7 NOIYYEHHS XOPOLIEro Ka4ecTsa
TMOKpbITHS HEOOXOAHMO, YTOOBI cCMech Oblia TILATENBHO NOAOOpaHa 0 COCTaBY,
a yKjaanka M yNIOTHEHHe ObUTH NpPOM3BEAECHB! B COOTBETCTBHHU C TeX-
HOJIOTHYECKHM PEIJIAaMEHTOM Ha BHICOKOM TEXHHUYECKOM YPOBHE.

4. OCOBEHHOCTU TEXHOJIOT M [TPUTOTOBJIEHMS,
YKJAJKHU M YILIOTHEHUS IHEBEHOYHO-MACTHYHOM
AC®AJILTOBETOHHOW CMECH
4.1. IlpuroToBaeHHE cCMeCH

Topsune eOEHOYHO-MACTUYHbIE actanbTo0ETOHHBIE CMECH TpU-
FOTABJIHBAKOT Ha OOBIYHBIX acanbTOOETOHHBIX 3aB0AaX, 00OPYAOBaHHBIX
CMECHTEAMH IPUHYAHTEILHONO IEPEMELIIHBAHHUS, yTEM CMEIIEHHS B HarpeToM
COCTOSIHMH 11e6Hd, Mecka U3 O0TCEBOB APOONEHUs, MUHEPaIbHOIO MOPOLLKA,
6nTyma WM NOMHMEPHO-OHTYMHOIO BSKYLUETO, a Takke cTaOUAM3UPYIOIINX
nobaBok THma BotokoH. [To uMelomuMes TaHHbM, npobiieM, CBA3aHHBIX C
TPHIOTOBJIEHHEM cMecel, He BO3HHKaeT. B aHanusupyeMbix NHTEpaTypHBIX
HCTOYHMKAX CHEelHalbHO HE OrOBapHBAIOTCH KakHe-THOO H3MEHEeHHuA
TEMIIEPaTypPHOrO PeX1Ma MIPUTOTOBIIEHHS CMECEH, XOTA CIICAYET OTMETUTD, YTO
obluenpunsTas TEMIIEPATYpPa HX IPHIOTORIEHUS NpuMepHo Ha 10°C Boile, yeM
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pernamenTHpyeMan B Poccuiickolt denepalyun A8 NPUTOTOBIEHHs TUIOTHBIX
cMeceif Ha OCHOBE OKHCIIEHHBIX OUTYMOB.

B npouecce npHrotoBneHus mebeHoYHO-MaCTHUHOMN acdaibTo6eTOHHOM
CMECH HeOOX0AMMO KaK MOXKHO O0oee TOUHO BBIACPKHBATH TIPOEKTHbIN COCTaB,
nogo6panHbiit B naboparopuu. I1orpenrHocTs 103UpOBaHHs KOMIIOHEHTOB TIpH
MPHTOTOBIEHHH CMECH HE IOIKHE NTPEBbIATh 171 WebHS +2%, MHHEPaIbHOTO
nopoLuka ¥ 6utyMa =1,5%, 1o6aBKH BoOKOH £5% OT MACCHI COOTBETCTRYIOLLETO
KOMIIOHEHTa.

CraGuau3upy1olyio 100aBKy BBOAST, KaK [PABUIIO, B MUHEPAIbHYIO
4acTh CMECH epes ofneuHeneM ee ¢ OutymoM. JlobaBka npu3Bana HCKIIOUHTE
OTCTIOEHHE H CTEKAHHE BKYLIErO NPH XPAHEHUH H TPAHCTIOPTHPOBAHUH ropstyeit
CMECH, @ TaKXKe YIyJLIHTh ORHOPOJHOCTb ¥ PHUIHKO-MEXaHUYECKUE CBoltcTRA
HIMA. Job6asnenue cTabuIM3aTOpa B MPHTOTABIMBAEMYIO CMECH MOXET
MPOU3BOAMUTLCA KaK BPYHHYIO, TaK U C IMOMOIIBIO CIEUHAAbHBIX CHCTEM
JO3UPOBaHHUA.

TTepshie onbiTHLIE ApTHY BhiNyCKaembix [IIMAC B Poccun nipurorassu-
Bally C IpaHyIKPOBaHHOH JOO2BKOH LENI0N03bl B CMECHTEILHEIX YCTAHOBKAX
nepyoguydeckoro jgeiicreun dupM Ammann u Teltomat (I'epmanus) npous-
BOJHMTENBHOCTHIO cooTBeTcTBeHHO 300 1 100 1/u, [TpHyeM rpaHyIHpOBaHHYIO
crabunusupyrouyto nodasky Mapku VIATOP-66 nosuposanu B acansto-
OETOHHYIO CMECHTEIPHYIO YCTaHOBKY BPY4HYIO. /I 3TOrO rpaHynupoBaHHas
Ao6aBka pacdacoBLIBANACE B COOTBETCTRHYM C PELICNTOM B MEIIKY MM Bepa B
KOJIMYecTBe, NOTPEOHOM [ MPUIOTOBIEHHA ORHOTO 3aMeca CMECH.
KoppekrupoBanHe cofep:aHus 100aBKH B CMECH NPOU3BOLH/IH M3MEHEHHEM
MaccChl 3aMeca CMECHTENS LHKIUIECKOTO efCTBHA.

JAns yMEHsLIEHHA BEPOATHOCTH OMIMOKH ¥ CHHXEHHS TPYJIOEMKOCTH
pabot ObLIO PEKOMEHIOBAHO NOTPeOHOE KOMHYECTBO CTabuausupyouwei
A06aBkH (2,0-5,0 kr Ha 1 T cMecH) 103UPOBATE C LONYCKAEMOI HOrPEHOCTEIO,
HCTIONb3Ys CNECUHATBEHbIE JO3HPYIOIHE CHCTEMBI 00BEMHOIO WM BECOBOIO THIIA.
B nocaenyrouem 103MpoBaHHie rpaHyIMpOBaHHOH cTabuim3upyromeit nobaBkn
OCYILECTBISIM aBTOMATHYECKH W3 CHIOCHOH GamHu MM xoHTteitHepa. [lpn
HCNO/Ib30BaHHH CUCTEMBI OOBEMHOIO 103HPOBaHUS CTabUM3HpYIoHias 100aBKa
M3 KOHTelHepa WM CHIOCHOH GalliHU BMECTHMOCTBIO 3-4 M® yepes potopHoe
Jo3upyrolee YCTPOHCTBO NOCTYNAET B MHEBMATHYECKUN KOHBeiiep u no
TpybonpoBody fnonauu guamerpoM 150 MM 1ofaerca B UMKIOH C BCTPOEHHOM
3arpy3o4HO# BOPOHKOH M JaTHHKOM HajiMumMs MaTepHana. Jlanee no6aska yepes
aBTOMaTHYECKUH KianaH BbIMYCKHOTO OTBEPCTHA MOMAXaeT B TPyOONpPOBON
[IOf@4H MaTEpHalia B CMECHTEb.

CucreMa BECOBOIO AO3HPOBAHHA OTIMYACTCA OT 0OBEMHONO A03aTopa
TeM, 4To 106aBKa U3 KOHTEHHepa UITH CAITIOCHOH GalIHK C MOMOWBIO IHEKOBOIO
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KOHBelHepa BHayalle [10/1aeTCs B BECOBOH OyHKeD, I/ie JO3HPYeTCs, a YXke 3aTeM
nocrynaet B TpyOOIPOBOJ MHEBMATHYECKOTO KOHBEltepa.

JaneHelimas cxemMa NpOXOXKACHHS MaTepHaia Kak M B CHCTeMe
obbeMHOro 03upoBaHus. B 00eux cucreMax KO3MpPOBaHHA B HHXKHEH 4acTH
KOHTEHHEPa WM CHIOCHOH OalllHi MOHTUPYETCA JATHHK KOHTPOIIA MPOXOKAEHUA
Marepuasa, KOTOPBI 2BTOMATH4ECKH BKIIOUAET BUOPATOp, yCTaHOB/IEHHbIH Ha
HIOKHEH HaKJIOHHOH CTEHKE KOHTEHHEPa KM CHIIOCHOH OalliHu, IPH BO3MOKHOM
OTCYTCTBHM NOCTYIJIEHHS MaTepuaia. Bubparop nobyxunaeT mo6aBky
nepeMerlaThCs B KOHTEHHEDE HIH CHIIOCHOH GalliHe B cllyYae e 3aBHCaHHA.

['panynupoBaHHyio n06aBKky cTabuiu3aropa MOXHO MOAAaBaTh B
acanbTobeTOHHBIA CMECUTENb TaKXXe MO JHHUM BO3BpaTa CyXOH NbUIA
ynaBnuBanui. [logobHas cxema J03MpOBaHHA [PaHYIHPOBaHHOH N06aBKM
VIATOP-66 Gbina peanu3oBaHa Ha cMecuTessHOH ycraHoske Teltomat-100 B
I'TT «Horusxckuit Asronop».

Eue on1HMM BapHaHTOM J03upoBaHus crabuiu3zaTopa sABAseTCH
HCNOJIb30BAHUE IMHUH OJAYH B CMECHTEb KPOLLIKH cTaporo actanbroberona,
ABJSIOINEHCS WTATHBIM 0DOPYNOBAaHHEM Ha COBPEMCHHBIX CMECHTENbHBIX
YCTAHOBKaX. DTOT BAPHAHT OBIIT IPHHAT 32 OCHOBY Ha CMECHTENILHON YCTaHOBKE
Teltomat npoussoaurenpHOCTbIO 240 T/4 Ha AB3 «beTacy.

Ecnu xe st npurotosnenns LIIMAC npexycmarpyBaeTcs HCONB30BaTh
BOJIOKHO IIEJUTIONO3BL, HE CIPECCOBAHHOE B I'PaHYNBl, TO CHCTEMA II0A34YM H
no3uposanus 106asky B acanbToOETOHHBIH CMECHTE!B BODKHA OBITH APYroit.
CBOGoIHEBIE BOJOKHA 1E/UIIONO3bI MOCNE COOTBETCTRYIOLIEH MEXaHH4ECKO#H
pacuyliky B CHeLHaIbLHOM OyHKEpe PEeKOMEHAYETCS BAYBATh C MOMOLIbLIO
KOMITpeccopa HEMOCPEICTBEHHO B CMECHTENBHYIO KaMepy, a TO3UPOBAHHE HX B
CMECHTENb UMKIMYECKOTO ReHCTBHA OCYILECTBISETCA MO YCTaHOBJIEHHOMY
BPEMEHH Mofia4H BCie 32 NofaYeH MHHepansHOro nopouka. KoMnbiotepnas
NporpaMMa ynpaBjicHHs IPOLECCOM TPHIOTOBJIECHHS CMECH JoixHa obec-
nieduBath TpebyeMylo TOYHOCTb JO3MPOBaHHA BONOKOH B CMECHTENL nocne
Noayy MUHEPaIbHBIX MaTEPUATIOB NEpe] HITH BMECTE ¢ nofaveii 6utyma. Takas
TEXHOJIOrHs [03upoBaHus Oblla MpexycMOTpeHa Ha ac(haibTOCMECHTENbHOM
ycTaHoBke «AMoMatnk Buxscuaran, apengoBanHoil 3A0 «AIC» y dupmbi
«JleMMHHKSHHEH.

B cayuae npHrotoBiaeHus achajibTOOCTOHHOH CMECH B CMECHTENAX
HENpepLIBHOrO AeHCTBHA HEOOXOAMMO NPEAYCMOTPETh HENpephIBHOE
JI03MpOBaHHE rpaHyNHPOBaHAOH crabunusupytomiei 106asku Tuna VIATOP B
cMecuTeNbHbIl GapabaH MmapanjenbHo NOAa4Ye MHHEPANbHOrO NMOPOLIKA.
Jlosuposanuie rpaHynMpoBaHHOH N0GaBkH B acanbTOGETOHHBIH cMecHTeNb
HenpepsiBHoro AefictBus Roadbuilder ADM-160 6wno orpaGotano cne-
nuanuctamu 3A0 «Tpya».
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Crneuudukoit mebenouno-MacTHuHOH achanbToOETOHHON CcMeCH
SBJIAETCA, B 9aCTHOCTH. Gojece BhicOKas MO CPABHEHHIO C OOGBIYHBIMH
acanbTOGETOHHBIMH CMECSMH TeMIlepaTypa PUIOTOB/EHHSA. DTO CBA3aHO, C
ONHOH CTOPOHBI, C U3MEHEHHEM PEONOrHYeCKHX CBOHCTB M TeMiepaTypHOH
4yBCTBUTEILHOCTH CMECH, a C APYro# CTOPOHBI, C TEM, YTO OHA yKNaabIBaeTCH,
KaK Npapuno, 6onee TOHKUMH CHOAMH, MO3TOMY CKIIOHHa K GBICTpOMY
oxjaxjaennto. Pexomennyemas tremneparypa npurotosienus IIIMAC s
3aBMCHMOCTH OT BA3KOCTH NpUMeHsAeMOro OuTyma rnprseneHa B tabn. 7.

TaGnuna 7

TpeboBanus k Temnieparype ropsueif e6eHOYHO-MaCTHUHON
acgansTobeToHHOH cMecH

Mapxka BsKyuero 1o riybuse nponykanus urael | Temnepatypa cmecy, °C
_1ipu 25°C
40/60 160-175
60/90 155-170
90/130 150-165
130/200 140-160

Npumeuanue. B ciydae npuMeHeHHs TOBEPXHOCTHO-aKTHBHBIX
BEUIECTB HJIH AKTHUBHPOBAHHLIX MHHEDANbHLIX TNOPOUIKOB TEMIEPaTypy
Harpesa MHHePaJIbHLIX MaTePHaIOB JOMycKaeTCs CHkarh Ha 10-20°C.

Texnomornueckuii nmponecc NPUroTOBIEHHS CMECH B CMECHTEINAX
NIePHOLHYECKOrO JEHCTBUS BKIIIOYAET CEyIOLIHE OCHOBHBIE ONEPAL{HK:

- [OJTOTOBKY MHHEpPaJIbHBIX MaTepuanios (Noaady M fpeasapuTebHoe
JO3UPOBAHHE, BLICYIWIMBAHHE M HArpeB A0 TPeOyeMoH TeMmeparypehl,
no¢pakHOHHOE JO3UPOBAHHE);

- MOfiaYy XOJIOAHBIX MMHEPAIBLHOrO AOPOUIKA M CTAOHIH3UpYowei
L06aBKH, JO3HPOBAHUE HX ITEPER TOAa4YEH B CMECHTEIbD,

- NOArOTOBKY OMTyMa (pa3orpeB M Mopady npHM HEOOXOAMMOCTH M3
6UTYMOXPaHHIHLIA B GUTYMOIIaBHIILHIO, BHINApHBaHHE COAEpiKallelica B HeM
BJIArH H Harpes 0 paboyel TeMneparypsl, B HEOOXOXUMBIX Clydasx BBeEHHE
NOBEPXHOCTHO-aKTHBHBIX BEUIECTB M APYTrUX yiaydinamimux J06aBok,
NO3HPOBAHHE NEePEA oAaYeH B CMECHTENE);

- «CyXO€» TepeMEILHBAHHE rOPAYNX MHHEpAJIBHBIX MaTepHaoB C
XOOAHHIM MUHEPAIBHBIM [IOPOLIKOM H CTabHIM3UpyloLieil 106aBKoi;

-~ MepeMeuIHBaHHE MUHEPAILHBIX MATEPUAIOB ¢ GUTYMOM M BBITpY3KY
roTOBO# ac(haIbTOOETOHHOH CMECH B HAKOIIMTENBHbIN GyHKED HIIH 8BTOMOOHITH-
CaMOCBaJIbl.
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Texnooruueckut NMpoLecc NPUrOTOBIEHHA CMECH B CMECHTENAX
HENpepbIBHONO eHCTBHS OTAMYAETCA OTCYTCTBHEM OTACTLHOrO 03HPOBAHHUS
ropsiuMx MHHEpalbHBIX MaTepHanoB M obbelMHEHHEM Harpesa M mepe-
MEUIHBAaHWA MHMHEPANbHBIX MaTepuanoB ¢ GuTyMoM H CTabHAH3MpYyroLIei
06aBKOii B OTHOM CYLIHIbHO-CMECHTENIbHOM Oapabane.

DpakUHOHUPOBAHHBIH HIEOEHD U MECOK W3 OTCEBA APOOICHHS MORAIOT
OT MeCTa CKIaJuPOBAHHs K arperary NMHTaHus JICHTOYHBIMH TPaHCTIOpTEPaMu
WK (PPOHTANBHBIMHU NIOTPY3HHKAMH.

[I{e6ens 1 necok HEOOXOAUMO CKIIaAWPOBATh Pa3AEbHO Ha IJIOMAIKE C
YKpEIERHBIM OCHOBaHHeM, 00€CIICYHBAIOIMM XOpowHii BogooTsol. [Lnomanka
CK/1af HPOBAHHA MAaTEPHAIIOB JOKHA MMETh Pa3eNHTENbHbIE CTEHbI BbICOTOH
He MeHee 3 M i1 MCKITFoUeH A NIEPEMEIIMBaHHUs MEGH pasaHIHbIX ppaKkuui 1
necka Mexxay co6oii.

ArperaThl MTHTaHus 00OPYAYIOT BECOBBIMY HITH O0LEMHBIMH 103aTOPaMU
L7151 TPEABAPUTEIBHOTO JO3UPOBAHHS XONOAHBIX H BIAXHBIX MHUHEPaIbHBIX
MarepHaioB. M3 arperatop NUTaHKHs MUHEpalbHbie MaTepyalbl NOCTYNAT B
6apaban CYIHMILHOTO arperata, rlie OHW MPOCYILIMBAIOTCA W HAarpeBaroTCs A0
COOTBETCTBYIOIIEH TEMNEPATYPHI.

Temneparypa HarpeBa cMecu 1ecka U mebHs 10JokHa OBITh pHMepHO
Ha 25-30°C Bblme Tpebyemoii TeMneparypbl rorosoii achansTo6eTOHHON CMECH,
npuBeAeHHOH B Tabn. 7. 110 CpaBHEHHIO C MPUTOTOBJICHUEM TPALUIHOHHBIX
acthanbToOETOHHBIX cMecel /151 IVTOTHBIX acanbTOOETOHHBIX cMeceil Harpes
MUHEpaJbHbIX MATEPHAOB B CYIIWILHOM 6apafane peKOMEHAYEeTCS NOBLNUATE
npumepHo Ra (10-20)°C. Eciu MuHepaibHbIE MaTepHanbl Nepes NoCTyeHHeM
B CYWHUNbHBIH 6apabaH MMEIOT BEICOKYIO BIAXXHOCTh, TO HOOHBATHCH MX
BBICYILIMBaHHUS ¥ HArpeBa cleayeT He 32 CYET yBeJIHYEHHs NONaYH TOILIHBA B
(opcyHKy, @ B pe3yl1bTaTe yMEHBLICHHUS T0AYH BJIAXHBIX MATEPHANOB B
CYWIHITLHBIA arperar. B ciyuae npUMeHeHHs TOBEPXHOCTHO-aKTHBHEIX BEUIeCTB
HJIH aKTHBHDOBAHHBIX MHUHEPANbHBIX MOPOLIKOB TEMIIEPATYpy Harpesa
MHHEpabHbIX MaTEPHAIOB PEKOMEHAYETCA CHHKaTh Ha 10-20°C.

Harperble mebeHs W TECOK NMOAAIOTCA U3 cymmibHoro Oapabana B
COPTHPOBOYHO-A03HPYIOIEE YCTPOHCTBO, Ii€ ropsuni MUHEpaIbHBIH MaTepHal
€ TOMOILBI CHCTEMBI BUOPOrPOXOTOB pa3fiesnseTcs N0 (pakiuaM, KOTOpbIE
pa3sMeliaoTes B OTAENBHBIX oTcekax OyHkepa. U3 OGyHkepoB, B koTOpBIX
HaKalIMBAIOTCst TOPAYHE MATEPHANbl, OHH MOCTYNalOT B BECOBOH OyHKep-
nosatop. Jlozuposande (GpakiOHHPOBAHHBIX FOPAYHX MaTepHaioB OCY-
HIECTBAETCA MO Macce. MHHEPAnbHbIH [TOPOIIOK JO3HPYETCA B XOJOTHOM
COCTOHHH C MOMOLLIBIO OOLIET0 BECOBOTO A03aTOPa HIIH C IOMOLLBIO OTAELHBIX
BecoB ¢ 6o/1ee BHICOKOH TOUHOCTHIO BIBCILIMBAHKA.
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Josupyemoe conepxaHue GppakLHOHHPOBAHHbIX TOPAYHX MaTePHAJIOB B
CMECH Ha3HAYalT HCXOAA H3 NPOEKTHOrO 3EPHOBOrO COCTaBa CMECH,
nono6paHHoOro B naboparopuu.

Crabunusupylouwyno rpaHyIHpoBaHHyi0 106aBKy peKoMeHayercs
BBOZHTb B CMECHTENb COBPEMEHHOH acthanbTOCMECHTENbHON YCTAHOBKH Ha
pasorpeThblif KaMeHHbIH MaTepyall Iepel Uil BMECTE C MHHEPAJIbHBIM MOPOLIKOM,
OpeAyCMaTPHBAs «CYX0€» NEepeMEIIMBAHAE B CMECHTENAX HHKJIUYECKOTO
Jeitictus B Teuerne 15-20 c. Ilpu nocaenyiomeM «MOKpOM» nepeMeLIMBaHHH
cMecd ¢ OutymMoM B teuenue 10-20 ¢ crabunusupyromas 106aBka AOMKHA
PaBHOMEPHO pacrpeNeauThC B 00beMe achasibToBOro BOKYIIErO BEINECTBA.

[TponomKUTEALHOCTD MEPEMELIHBAHUA CMECH ONpeJeNseTcs TEXHH-
YECKAMH N1apaMETPaMU CMECUTENBHOH YCTaHOBKH, CTENEHBIO H3HOIICHHOCTH
nonactelt cMeCUTENS H B KOHEYHOM HTOTe JIOJDKHA 00eCreYnBaTh paBHOMEPHOE
paclpe/IeiCHUE BCEX KOMIIOHEHTOB, BIUH0Yast BOJIOKHA, H NOJIHOE 00BONaKUBaHHE
JHCKPETHBIX 3e6PEH MUHEPAIIBHOIO Marepuana GHTYMOM.

Temnepatypa roroBeiX achanbTOOETOHHBIX CMeced MpPH BBIXOAE M3
CMecHTENs MOMKHA COOTBETCTBOBaTh TpebGoBanusM Tabin. 7, a mpH yKiaake B
TOKPBITHE — TPEOOBAHUAM, IPUBEAEHHBIM B Ta0xL. 9.

Tabnauna9

Temneparypa webenouno-macTHYHO#R acansTobeToHHON CMeCH

NIpH yKNIaKe
Mapka BsKYLLETO Temmneparypa, °C, He MeHee
40/60 150
60/90 145
90/130 140
130/200 135

[TpuroToBNEeHHYIO achansToOOETOHHYIO CMECH M3 CMECHTESIS BHITPYXKAIOT
B CKHITOBBIH NOIBEMHUK C NIOCNEAYIOIUHM [IEPEMELLCHHEM €€ B HAKOHTENbHBIH
OyHKep HJIH HEMOCPEJCTBEHHO B Ky30B aBTOMOOMIi-caMocBana s
TPaHCHOPTHPOBAaHHA K MECTy YKJIanku. Mcnonp3oBanHe HaKOMHTENLHOTO
OyHKepa B Ka4eCTBE BPEMEHHOrO CKJaja JJIs XpaHEHHs FOpfuHX ac-
(anbToOETOHHEIX cMecel no3BosdeT ofecneYnBaTh PUTMHYHOCTD BBIMYCKa
cMeceii He3aBHCHMO OT HATHYUA TPAHCIIOPTHBIX CPEACTB, H3MEHEHHS PEXUMOB
yKIaAKH M MOTOMHBIX YCJIOBHH, a TaKke COKPATHTbL BPEMS 3arpy3ku
aproMo6HNel-caMOCBaNIOB ¥ NOBBICHTh Npou3BoaHTeNsHOCTs AB3. B
HAKONMUTENbHOM OyHKEpe pEKOMEHJYETCS OTDaHMUMBATH BPEMs XPaHEHHS
meGeHOYHO-MACTHUHOI achansToOeToHHOM cMecu He Gonee 1 u.

Buemne [IIMAC He nposBisioT NpH3HaKkoB cerperaiuy. TeM He MeHee
HX PEKOMEHIYETCS 3arpy’katb B Ky30Ba aBTOMOOH/IEli-CaMOCBAJIOB KaK H
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0OBIYHbIE CMECH B HECKOJIBLKO IPUEMOB 10 AJHHE Ky30Ba, 4TOOBI IPEAOTBPATHTH
BO3MOXHOCTB CerperaitH.

Kysosa aBromMobuieH-caMocBanoB JOMmKHbI ObITe yucThiME. [lepen
Norpy3kod HX HyXHO oOpabaThiBaTh CHeLHaJbHBIMH COCTaBaMH, Ipe-
JOTBpAILAOIMMH NpHIKNAHHE K AHHIY OMTyMa, HarnpUMep, MBUIbHBIM
pacTBOPOM, MACIAHOH WJIH KEPOCHHOBOH 3MyJbCHEH, KpEMHHUHOPraHHueCKoH
MUAKOCTBIO U T.I.

AcdanbtobETOHHAs CMeCh, 3arpy>keHHas B aBTOMOOHIJIN-CaMOCBalbl,
JOJDKHA 3aKpbhIBATRECA Ha NEPHOA TPAHCNIOPTUPOBAHHUA 3aLLIMTHBIMH TECHTAMH.
JlanbHOCTH TPAHCHOPTUPOBAHHUSI CMECH 3ABHCHUT OT €€ TEPMOU3OIISLIHH H YCIOBHH
oxJakaeHus. B MOMEHT BBIrpY3KH B OyHKep achasibTOyK1a 4uKa TeMIeparypa
CMECH J0JDKHA OBITh He HYKe TeMIieparypbl, NpHBEAEHHOH B Tabx. 9.

Konuuecrso aBTOMOOHAEH-CaMOCBANIOB J0KHO ObITh JOCTATOUHBIM 715
ofecneyeHHs HEMPepPSIBHOH YKIANKH CMECH 33JaHHBIM TEMIIOM, KOTOPHIH
JI0MKeH ObITh COMNMAcoBaH ¢ [IPOU3BOIMTEILHOCTEIO achanbToOETOHHOTO 3aB0OJA.

4.2, Yki1aaKa u YIIOTHEHHE CMeCH

KadecTBo actanbro6eTOHHBIX MOKPHITUH BO MHOTOM 3aBUCHT OT
TEXHOJIOTHH YKJIAJK{ M YIIOTHEHWA CMeCH. Yknaaky ropsdel meGeHOUHO-
MacTHYHOH achanbToGeTOHHOH CMecH NpoU3BOAAT, KaK NMpPAaBMIO, IPH
TEMIIEpaType OKpY KaroLlero Bo3ayxa seie 5°C Ha 3apaHee MOArOTOBNEHHYIO
NOBEPXHOCTh OCHOBaHUA. KOHCTPYKTHBHbLIH CIOH HOPOXHOH OACKABI, HA
xoTopbi# npenctour yknaasiBate IIIMAC, nomxen 6biTh NOCTPOEH B
COOTBETCTBHH C ACHCTBYIOLIMMH HOpMaMH. [IpH HeoOXOMHMOCTH MPOBOAAT
SAMOYHBIH PEMOHT, pa3genxy M THAPOU3OIALHUIO TPELIHH CTaporo ac-
(aTo6eTORHOTO HOKPHITHA, Ppe3epoBaHie NIOBEPXHOCTH NMOJ MPOEKTHYIO
OTMETKY MJH YCTPauBalOT BHIPABHUBAIOLIHH CII0H M3 achaisTo0eTOHHOH CMecH.

Yro6sl 06€CIIeUUTh XOpoIlee ClieTeHHe yKAaJIhBAaEMOTo CJI0s C
OCHOBAHHEM, NMOBEPXHOCTh MOCJHEJHEro OYHMIIAIOT OT MBUIH K rpA3y
MEXaHUYECKHMH LLETKAMH, CXKATBIM BO3AYXOM OT NIEPEABI>KHOI0 KOMIIpeccopa
MU IPYTHMH CPENCTBAaMH, TIOCTIE Y€ro 00padaTbIBalOT OpraHHYe CKUM BSDKYILIM:
HUTYMHOMR SMYIBCHEN MU KUAKUM OHTYMOM. BUTyMHAas IMyNBCHS WM KUIKHIHA
OuTyM nepen HaHeceHHEM Ha 0OpabaThiBaEMyi0 NOBEPXHOCTH AOMKHBI ObiTh
HarpeTb! 10 paboueii TeMnepatypb! H OLITh Kak MOXKHO MCHEE BA3KHMH.

IoarpyHTOBKY HaHOCAT Ha 00pabaThiBaeMyI0 IOBEPXHOCTH aBTO-
TYIpOHATOPOM C pacxoaoM Bxymiero B npeaenax 0,2-0,3 n/m?. Ecnn crapoe
achansTo6eTOHHOE MOKPBITHE OBLIO NMOABEPTHYTO (hpe3epoBaHHIO, TO HA
MOBEPXHOCTh TpeOyeTcs HaHeCTH NMpUMEPHO B 1,5 pasa Gonbiiee KOAHYECTBO
OoutymHOR smynbcud. OfHako mepepacxoa GHTyMa B CBA3YIOWEM CllO€
TIOATPYHTOBKH HEJIb35 JOHYCKaTh, KAK ¥ HEPAaBHOMEPHOCTb €M0 HAHECEHHSI.
IMponuteléi B «iMHKA» 6HTYM HeoOX0AUMO ynanuth ¢ oOpabarbiBaeMoi
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NIOBEPXHOCTH MM PaBHOMEPHO pacNpefenHTh Ha GoNbluyro miowiaib ¢
MOMOLIBIO 1IETOK. EC/TH %e NPUHATasA TEXHOIOTHS CTPOUTE/IBCTBA 3alHTHOTO
CJ1051 MOKPBITHA CITEHAJILHO TIpeayCMaTpHBACT MOBBIlLIEHHbIA pacxol BAXKYIIECTO
RIS MOATPYHTOBKH, TO 3TO JNOJKHO YUHTHIBAThCA MpH Nnoabope cocrasa
mebeHouHO-MacTHYHOH acansTo0eTOHHOH CMECH.

Topsyad mebeHouHo-MacTHuHas achanbrobeToOHHas cMech yKia-
HABIBAETCH M YIUIOTHAETCA KaK CTaHJapTHas acdanbtobeTOHHAs CMeECh C
NpHMEHCHHEM OOBIYHBIX ac(hanbTOyKIAAYNKOB U MaJKOBalbLOBbIX KaTKoB. C
HesbI0 MOBBIICHHAS KauecTBa NMOKPBITHA PEKOMEHIYETCH YKIAAKy CMECH
TMPOM3BOHMTE TTO BO3MOXHOCTH Ha MOJIHYIO INMPHHY HPOe3 ke 4aCTH C IIOMOIIBIO
achanbTOyKNAYMKOB HA TYCEHHYHOM XOAY, OCHALEHHBIX aBTOMAaTHYCCKHMH
cHcTeMaMu obecrieyeHHs POBHOCTH M NMOMEPEYHOro ykioHa. Yucno oauno-
BPEMEHHO pabOTalOMIAX YKJIaAYHKOB HA3HAYaeTCs B 3aBHCHMOCTH OT OOlLeH
WIMPHHBI IOKPHITHS ¥ WIMPHHBI YIUIOTHAIOIMX pabounx opraHos. Hampumep,
yKIaaKy BepxHero ciaod nokpeitHa u3 IIIMAC Ha aBTOMOOWNBHON Jopore
MKAJ| — Kamupa ocymecTBisau cpa3y Ha BCiO WHpHHY 13,6 M Tpems
ryceHuuHbIMK actansroyknagdukamMu mopeneil Cynep-1800 u Cynep-2500
¢upmn Vogele (I'epmanus). AchanbToykiagdyuky BO BPEMA YKIAAKH
pachosaraloTcs yctynoM. Paccrossue mexy OZHOBPEMEHHO paboTaloIMMH
yKIaAYHKaMu HasHavaercs B npenenax 10-30 M B 3aBUCUMOCTH OT NOTOIHBIX
yCAOBHH ¥ coOnoieHns Mep 6e3011aCHOCTH.

ABToMardueckas CHCTeMa BbLAEPKUBaHMS POBHOCTH y acthanb-
TOYK/TaA4HKOB JOIKHA PaboTaTh OT KONMUPHOH CTPYHBI, AaTYHKa NOIEPEYHONO
YKJIOHa, OTIOpHOTO OamMaxa 1M OT AAHHHON KOMHPHOM bDiM B 3aBHCHMOCTH
OT YTBEPXKAEHHOTO TEXHOIOTHYECKOro periamenTta yknajaku cMec. [lepen
HauaJioM yKIa/Ki acaIbTOyKIaTIHK] TOIDKHB! GbITh YCTaHOBIEHE! B HCXOXHOE
NOJIOXKEHUE M NOATOTOBJIEHH! K paboTe B COOTBETCTBHM C HHCTPYKUHEH uX
OKCILTyaTaluu:

- BEINTQXXHBAIOLIAS [UIMTA YKITaAIMKa YCTAHABIHBACTCSA HA JICPEBAHHbIC
OpyckH (cTapTOBbIE KOJIOIKH) IapajiieIbHO OCHOBAHHIO HA BBICOTY MPOEKTHOH
TO/LIMHBEI CJI0S U NPHITYCKa HA YIUIOTHEHHE, KOTOPBIH COCTABJIAET PHMEPHO
10-15% oT npoexTHOH TONIMIMHBI CNOK, MOCJHE YEro NporpesacTcs A0
Temneparypst 150°C B reyenue 10-20 MHH B 3aBHCHMOCTH OT NOTOJHBIX YCIOBHH;

- 3a/1a€TCs YIOJT aTaky BBINKUBaloLeH finte 2-3 rpag;

- HaCTPauBaeTCs aBTOMATH4YECKas cucTeMa ofecrnedyeHus POBHOCTH H
TIONEPEYHOIO YKIIOHA;

- IpOBEPAETCA COOTBETCTBHE [UIHHB! H BBICOTHOIO MOJOXEHHSA
pacnpelnejnTebHOrO UIHEKa yKJaAdiyHKa Te€OMETPHYECKHM pa3Mepam
yknazsiBacmoro cios IIIMA (paccrosiHue OT HHKHEH KPOMKH JIONACTH LIHEKaA
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JI0 NOBEPXHOCTH OCHOBaHMS JOKHO ObITh PABHO MPHMEPHO NOJIOBHHE TO/HLUMHBI
cros);

- HACTPaMBaIOTCH AATYMKH NOAAYM CMECH, TONIEPXKHUBAIOIHE Onpe-
JIeJICHHBIH YPOBEHb MaTepHalla Ha KOHIaX UTHEKOBOrO paclpeeinTe]s;

- YCTaHaBIIMBAIOTCA pexHUMBI pabotrsl Tpambytoilero 6pyca u Bubpo-
mtuTsl: X0 TpaMOyromero 6pyca nomxen ObITH B Ipenenax 5-6 MM, yacrora
yaapos Tpambyroiriero Gpyca oxono 1000 mun'), yacrora BUGpaLMH BUOPOILTATHI
B ciry4ae HeobxonuMocTH —0koAo 40 I'. BuOpatHio ceayer BIITI04aTh TObKO
B KpalHUX Cly4asx W NP TONIMHE YCTPaWBAaEMOTO CNOA HE MEHbIIE, YeM
TPEXKpATHBIH pasMep 3epeH mebHa B CMECH.

MMocne npoxona ucnpaBHOro achajabTOyKNaJyuKa Ha NMOBEPXHOCTH
yioxenHoro cnost HIMA, kak npaBuno, TPEIHHBI, PAKOBHHBI, pa3spbIBbI
CILIOIIHOCTH U Apyrue fedexTl He 06pa3yioTces.

B UCKIIOUUTENBHBEX CTYYasX 3aMe4CHHbIE AeEKTH MOXHO UCTIPABUTH
BPYYHYIO O Hauyaja yIUIOTHEHHsS CNO4 KaTkaMu NyreM Jo0aBieHus H
pa3paBHUBaHUS ropsveil cMecH B 3THX MecTax. OHaKo clielyeT HMETh B BUAY,
yto IIIMAC ropasno GoJjiee jHIIKHe, YeM OOBIYHbIE CMECH JUIA NAOTHOTO
acdansroberona o FOCT 9128-97. [ins pyuHsix pabot mebeHoUHO-MacTHYHASA
acthansToOeTOHHAS CMECD «THKENAA», IOITOMY CJIOH U3 3TOR CMECH He NOAXOIAT
LIS pyqHBIX paboT.

Jng noayueHus poBHOH MOBEPXHOCTH CIOA H3HOCA HEOOXOMHMO
06ecrnednBaTh HEMPEPHIBHOCTE YKIaZKH 1HieOEHOYHO-MACTHYHOH acdans-
TOOETOHHO#M CMecH. CKOPOCTh YKITAMIKH 3aBUCHT OT OCTABOK achaibTo0e TOHHOR
CMeCH K acansToyKIagyHkaM H PEKOMEH/IyeTcs He MeHee yeM 2,0-3,0 M/MuH.

ABTOMOGHIH-CAaMOCBaJIbl ¢ ropAYelf CMEChI JOIKHBI OXUJATh
acansToyKIagYMK JOCTAaTOYHO AaNeKo BIEPeaH, 4Tobs! He Melark pabote, HO
H I0CTATOYHO BIM3KO, YTOBH! yeTeTs NOABEXATh 3a0HHM X0OM K HEelPEPbiBHO
JBUrarouiemMycs acanbToyKIaIuHKy H OCTaHOBUTHCA 3 30-60 cM A0 ynopHbIX
ponuxoB. CMech MOCTENEHHO 3arpyxaloT B SyHkep yKTauuka, KOTOPBIH TOJIKAeT
YHOpaMH CHSATHIH ¢ TOPMO30B aBTOMOOHIIB-CAMOCBa C MOAHATHIM Ky30BOM.
CMech JOMKHA PaBHOMEPHO TOCTYMaTh U3 Ky30Ba aBTOMOOHIII-Camocsaia B
OyHKep yKkaguuKa o Mepe ee pacxona. [1ps 3ToM HyXKHO ClEIMTH 32 TeM, YTOOBI
OHa He Npockinaiack MHMO 6yHkepa. Ecim 970 pon3o#aeT, T0 CMECh crenyer
ybpate nomaramMu ¢ MecT npoxoxa rycenul. lllebesoyHo-MacTHUHAas
acdanbTobeTOHHAA CMeCh JOMKHA PAaBHOMEPHO JOCTaBIATHCH KO BCEM
OIHOBPEMEHHO paboTaloNnIMM YKIIaluHKaM, obecneurBas MOCTOSHHYIO CKOPOCTh
YKJIQJIKH.

Ecnu niacTHHYaTHE MHTATENH YKIIQMYMKa CHabkKEHbI PETYTHPYIOIMMH
3aCJIOHKAMH, TO OHH JIOJKHbBI OBITE OTPEryNHpOBaHBbI 111 pABHOMEPHOH Nona4H
cMecH B 1HekoBy1o kamepy. IIIMAC nomkHa 3anoiHsTh IHEKOBYIO KaMepy Ha
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ypoBHe 1160 HEMHOTO BBILIE OCH Bana IuHeka. Eciu cucreMa noxauyu cMecu
OTPETYIMPOBaHa [IPaBHJIbHO M PYHKUMOHHPYET HOPMAILHO, TO IJJACTHHYAThIE
KOHTEHHEpb! M LIIHEKH C KaX A0 CTOPOHbI yKiIaay#Ka GyIyT NpocTanBarh peKo.
HenpepeiBHas paboTa opraHoe nojia4i Marepuasia 06ecneyHBaeT IOCTOSHHbIH
ypOBeHb CMecH Mepe/l CBOOONHOMNABAIOIICH BhiraXkuBatoillell NUTOM U
AB/IAETCA OCHOBHBIM YCJIOBHEM I10JIy4YEHHUS POBHOH NIOBEPXHOCTH MOKPBITHS.

ITpu HenponOMAHUTENBLHBIX IEPEPHIBAX B JOCTABKE CMECH €€ He CIIEAYET
NOJMHOCTLIO BhipabarsiBath U3 OyHKepa actansroykinanunka. ByHkep Bcerna
JoJkeH ObITh 3amoNHEH He MeHee 4eM Ha 25%. B ciydae BBIHYXACHHOH
ocTaHOBKH acanproyknanuuka Ha 15-20 MuH ocTaBuIyrocsa cMech U3 GyHkepa
HeoBX0IHMO EPEMECTHTH B 000rpeBaeMyHo LIHEKOBYIO kamepy, Tak kak HHIMAC
NpH OXJIaXJIEHHH 3aTBepAEBAlOT 3aMETHO OBICTpEe, YEM CTaHIapTHHIE
acanstobeToHHBIe cMecH. [TpH NponoIKUTENLHBIX NepephBaX NOCTYILICHHA
CMECH K MECTY YKIaAKH CeLyeT H3pacxoIoBaTh BCIO CMECh, HAXOAALIYIOCH B
6yHkepe, IIHEKOBOH KaMepe U NoJ NNIHTOH acansroykiagiuuka.

VeTpoHCTBY «XOJOAHBIX» MPOAOABHBIX M MONEPEYHBIX CTHIKOB NPU
CONpPSKEHUK YKIIAAbIBAEMBIX MOMOC HEOOXOAHMO VIENsTs 0c000e BHHMaHHE.
Ionepeunbie COTpsKEHNS TOMKHbI OpITh NEPREHIUKYNAPHBI ock Aopory. Kpas
paHee yNoKeHHOH Moiocsl 06pyOaloT BEpTHKANBHO M CMa3bIBalOT OHTYMOM HIIH
6uTyMHOH 3My/bCHEH. XONOAHBIH NONEPEUHBIH CTHIK HEOOXORUMO MPOrpeTh,
YCTaHOBUTB YKJIaA4HK TakuM o0pa3oM, 4ToObl BHOPOIUIMTA HAXOAUIAch Hal
KpaeM paHee yOKEHHOTO CJ1051 TOKPBITHS, 3aTEM HAMNOMHHTD LIHEKOBYIO KaMepy
ropsueit cMechio.

I1pu paboTe OZHOTO yKJaI4HKa JUIHHA NOAOCH YKAAIKH, [I03BOJSIOLIAas
obecne4yHTh XOpOUIEE CONpPSKEHUE CMEXHBIX MONOC, Ha3HadaeTcs B
3aBHCHMOCTH OT CKOPOCTH OXJIAXACHH: B npeaenax ot 50 no 200 m. Ipu yknaznke
CJI05 H3HOCA CONPSIKEHHBIMM TONOCaMH paboTy OPraHH3YIOT TakK, YTOOHI B KOHIIE
CMeHbI C/I0H ObLT YNOXKEH Ha BCIO IIMPHUHY MOKPBITHA. IIpU BHIHYXACHHOM
CONPSKEHHH CJI0s TOPAYEH CMECH C KpaeM OCTBIBILETO NOKPBITHA NOCTeTHHI
uesiecoobpa3Ho pa3orpeBaTh AMHEHHLIMY HH(PAKPACHBLIMH PA30rPEBATE/IMH.

Ynoxenubi#t cioit IIMAC caexyer ynJIOTHATh DpH MakCHMalIbHOM
TeMIepaType MaAKOBalbLOBBIMH KATKaMH CTaTHYECKOr0 ACHCTBHA, KOTOpble
JBHTaIOTCA 10 BO3MOKHOCTH KOPOTKHMH 33XBaTKaMM CO CKOPOCTBIO 5-6 kKM/u,
npubnuKanCh Kak MOXHO O/Hxke Kk achanbToyKIaIHuKy. s YIIOTHEHMS CIOEB
IIIMAC Hau6onee MPHToAHb! IaIKOBAIBLOBbIE KaTKH Maccoi 8-10 T, y KOTOpbIX
CTanbHbIE BaJbLbl CMA4YMBAIOTCS B NMPOLIECCE YKATKH MBUIBHEIM PacTBOPOM,
BOJHO-KEPOCHHOBOH 3MyJbCHEH HNIM pOCTO BoaoH. O6HNbHOE OpolueHHe
BallbOB KaTka HEAOMYCTHMO, TAK KaK BEJET K YCKODEHHOMY OXAKIEHHIO
YIIOTHAEMOTO ci108. B cBA3H ¢ TeM, uro IHMAC Gosnee siunkue, yeM oObIUHbIE
acdanbTOOETOHHBIE CMECH, HEOOXOMMO 00ECIIEYHBATH PAaBHOMEPHOE OPOLLIEHHE
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BaJlIbLIOB KaTKOB BOJIOH. B ciiyyasx, kora noBEpXHOCTh Bajiblia CMAYHBAETCA HE
TNIOJIHOCTBIO. BO3MOXHO HalHNaHHe Ha Hee cMecH. IIpH 3TOM Ha NOBEPXHOCTH
YKaTblBAEMOTrO MOKPhITHA NOsABAAIOTCA NedeKThl B BUIE OTPEIBa WebHsa. OTH
nedexTbl MOXKHO THKBHAXPOBATH MyTeM H00ABJICHUS U pa3paBHHBAHHSA ropsyci
CMeCH nepell POXONOM KaTtka.

KaTki Ha THEBMaTHUYECKHX [HHHAX MPHMEHATh He PEKOMEHAYETC S, TaK
KaK NpM BHICOKHX TEMIIEPATYpPax BO3MOXKHO NpHIHNaHie o6beMHOrO GuTyMa K
pe3HHOBBIM IIMHAM. Ho Ha 3aK/MI0uMTENsHOH CTafMN YIUIOTHEHHMS TIPH XOpOLIO
pa3’0rpeThiX LIHHAX H IPU onpeseneHHbIX cocTaBax LIIMAC nueBMaTHyeckui
KaTOK MOXCT 3aMEHHUTBH I1aIKOBaJILIOBBIH.

B cnyvyae ykjaaAKH CJ0S He Ha MOJIHYIO LIMPHHY [IOKPBITHA TeX-
HOJIOrHYUEeCKUe 3aXBaTKU AO/KHBI COOTBETCTBOBATh NPUMEHSIEMOH TEXHUKE H
ofecrneynBarb MHHUMANbHYIO NMPOTAKEHHOCTh «XONOAHBIX» IPOAOIBHBIX H
TIOTIePEYHBIX CTHIKOB CONPSDKEHHA YKNaAbIBAEMbIX nosoc. Ilpn Hanmuuu
NOTIEPEYHBIX CONPAKEHUH M NMPONONBHBIX «XONOAHEIX» CTHIKOB YILJOTHEHHE
ClleqyeT HauYMHaTh C HUX. JJ1s CONPSKEHUs yKIaAbIBAEMOIO Cl0s C XOJMOAHOH
noocoi HeoOXoauMO, YToOB! KAaTOK OCYIIECTBIIAT NIEPBhIH NPOXOA N0 paHee
YIIOXEHHOM NOIoce, MepeKpbIBas CBEKEYI0XKEHHBIH ci1o# Ha iMpuHy 20-30 cM.
[1pH 3TOM Nepea KaTkoMm JOHKEH ITOCTOSHHO HAXOMUTHCA B HEMOCPEACTBEHHOMH
6:1u30CTH OT acdanbToyKIaauuKa pabounil, KOTOPEIK CABUIAcT IMLIHIOW CMECh
C XOJOZHOH paHee YIIOKEHHOH [OJIOCHI Ha YIUIOTHAEMBIH CBEXEYIOKEHHBIH CIIOH
ropsiuei CMeCH.

B npouecce ynnoTHeHHs Karkh JOJKHBI JBHUIaThCA [0 YKAThIBaEMOMH
TN0JI0CE YEJIHOYHO OT €€ KPaeB k OCH JOPOTH, a 3aT€M OT OCH K KpasiM, EpeKpbiBast
kax i cnen Ha 20-30 cM. IepBbiii mpoxon Katka Jy4iie HAUMHATH, OTCTYIIHB
OT Kpasi MOKpbITHA Ha 10 cM. Kpas ynIOTHAIOTCS OCE HEPBOro MPOX0a KaTka
Ho Beeil JuuHe nonockl. Cxema yKaTku JoJDKHa ofccneYnBaTh paBHOMEpHOE
VISIOTHEHHE NO BCEH IIHPUHE YKAaTBIBAEMOIo MOJOTHA, YTO AOCTHraercs
O/IHHAKOBBIM YHCIIOM IIPOXONOB KATKOB 110 OXHOMY CIIEXY.

B ciaydae ycTpoHCTBa MOKPHITHA CONPSKEHHBLIMH MOJIOCAMH NIpH
YIIOTHEHHH NEPBO# MOAOCH PEKOMEHAYETCS CICAUTH 32 TeM, YTOObI BaJbLIbE
KaTka HaXONMJIKCh Ha paccTOSIHUH He MeHee 10 cM OT KPOMKH CONPSKEHHA.
T1pu ynaoTHeH!H BTOPOH MOAOCH! TIEPBBIE IPOXOALI KaTka JO/KHbI BBINONHATHCS
10 NPOROJIEHOMY COTIPSXKEHHUIO C paHee YJI0KEHHOH [1010COH.

VYrnnotHats cnoit HIMAC karkoM ¢ BkaloyeHHOH BHOpauueil He
pexomennyerca. [Ipu TeMneparype Mme6eH0IHO-MaCTHIHOH ac(haibTo6eTOHHOM
cmecH Hinke 100°C, npu ykiaake CMecH Ha KECTKOE OCHOBAHME, @ TaKXKe IIpH
yCTpOHCTBE TOHKHX COEB YIUIOTHATb KX KaTkaMu ¢ BUOpauueil 3anperaercs.
Tosncroie cnou poryckaercs yIUIOTHATD ¢ BUOpalive# TONMBKO MPH NOCTATOYHO
BHICOKOH TEMBEPAType CMECH MOCIe OXHOrO MPOX0Aa NO OJHOMY cleny
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r1aaKoBajbLOBOr0 Karka cTaTHyeckoro geficteus. s a¢d¢exTHBHOrO
YNJIOTHEHHS JOCTATOYHO 1-2 Npoxo10B BUOPaLOHHOTO KaTka I10 OHOMY C/1eny.

OueHb BaxHO ocyuiecTBaAAsTh ObicTpoe ymnoTHenne HIMAC npu
Temneparypax He Huxe 70-80°C, ocobeHHO Npu YCTPOHCTBE TOHKHX C/IOEB
NOKPBLITUH BBHUAY MX ObicTpOro oxyaxjeHus. [103ToMy KoauuecTBo yri-
JOTHAMOWEH TEXHHKH NOJDKHO OBITh AOCTAaTOYHBIM H 3aBHCHT OT YCJOBHH
yknaznky. Heo6xoauMo 3a 01HHM acaibTOyKIIaIYHKOM, KaK TPaBHJIo, C1e10BaTh
JBYM IVIa[IKOBa/IbLIOBBIM KaTKaM CTaTH4Yeckoro AeiicTsus. TpeGyemas crenenn
yriotHenus cios LIIMAC o6b1yHO goCTHraercs NpH CPEIHEM KONHYECTBE
IIPOXOJIOB KATKOB 10 ONHOMY ciieRy OT 4 10 6. TpebyeMoe KOM4eCTBO TPOXOROB
KaTKOB PEKOMEHYETCS] YTOUHATH NP IPOOHOM ykaTKe. JIMLIHHE IPOXO/BI KATKOB
TIpH YIUIOTHEHHH NOKPBITHS TaKXKe HEAOMYCTHMBI, TaK KaK MOTYT IPHBECTH K
ApoGienuo mebHs.

4.3. Kontpoas kadecTBa pabor

KonTtpons kauectBa cTpoutenbcTBa NOokpuiTuit u3 HIMAC aomxeH
OTBEYATh JEHCTBYIOUINM IPABUJIAM NPH YCTPOHCTBE KOHCTPYKTHUBHBIX CIOEB H3
ropsiuux achanbTo6ETOHHBIX CMeceit ¢ y4ETOM HEKOTOpbIX ocobenHocTel. [Ipu
IPUTOTOBNEHUH 1IeOEHOUHO-MaCTHUHOI achabTOOETOHHOH CMecH KOHTpO-
JHPYIOT: KQYeCTBO BCEX KOMIIOHCHTOB, TEMIMEPATYPHbI PEXUM MOATOTOBKH
OuTyMa, TeMnepaTypy roToBo#i cMecH M ee kauecrtBo. Paboty nosaropos
MUHEPaNbHBIX MaTepuasioB, OWTyMa H crabuiusupylomed f006aBKH KOHTpO-
JMPYIOT B YCTQHOBJIEHHOM MOPAMAKE, PYKOBOACTBYACH HMHCTPYKUHAMH 1O
IKCI/IyaTalliH COOTBETCTBYIOLIETO 000PYAOBaHHA.

ITpu BXOAHOM KOHTpOJE ONIPEE/IAIOT Ka4eCTBO NOCTynaomux Ha Ab3
MaTepUalioB B KaX0i NapTUH O COOTBETCTBYIOLUAM N1AaCTIOPTaM, TEXHHYECKHM
CBHAETENLCTBAM H cTaHAapTaM. CTabunusupyloline 106aBkH, NPUMEHIEMbIE B
CMecsX. JODKHBI OTBEYATh MPEAbABIIAEMbIM TPEOOBAHHSAM H COOTBETCTBOBATH
TEXHUYECKHUM CTIeLM(PHKALIMAM H/IM CBHICTENbCTBAM NTOCTAaBIIHKOB. KOCBEHHBIM
[I0Ka3aTe/IeM KavecTBa NMPUMEHSEMOH N00aBKH SBIAETCA CTabHILHOCTD
nokasarens CTEKaHHs BAXKYLIEro B BblnmyckaemoH cMecH. Kontposs ocy-
wecTBAAeT gaboparopus AB3 B COOTBETCTBHH C YTBEPKIACHHBIM TEXHO-
JIOTHYECKHUM PErIaMEHTOM.

Iipn onepaunoHHom koxtpoie npuroroBnenns LIIMAC nposepsior
2-3 paza B CMEHY COOMIONEHHE YCTaHOBIEHHOIO TEMIEPATYPHOTO pexuMa U
KauecTBO cMmelleHHs. CMech npu BbIXOJE U3 CMECHTENS JOJDKHA ObiTh
ORHOPOIHOM, HE CONEpPXKATh HEMOKPHITHIX OUTYMOM 3€PEH H CTYCTKOB OHTYMA.
[To BHEWIHEMY BHOYy OHA IIOMKHA NMpPEACTABIATh COOOH yepHyto GaecTalnyio
Maccy U He H3MEHATh BHELUHUH BH/ B TeHEHHE CMEHBI.

JUis NPHEMOYHOIO KOHTPOJS KaY€CTBA TOTOBOH CMECH OTOMpAlOT He
MeHee 0HO# npobsl OT kaxkaoit napTHH. [lapTHei CYUMTAIOT KOMTHYECTBO CMECH
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OJTHOTrO COCTaBa, BHIITYCKAaEMOE Ha OHON CMECHTENBHOH YCTAHOBKE B TEHUEHHE
cMmenbl, Ho He Oonee 1200 1. Ilpu usmeHenun cocraBa LIMAC u BO Bcex
COMHMTESLHBIX H CIIOPHEIX CIfy4asiX U1 MCTIBITAHKH OTOHPAIOT JOMOIHUTEIBHBIE
npoOs!. [Tpy npreMocaaToMHBIX HCTIBITAHUAX POOLI OTOUPAIOT B COOTBETCTBHH
¢ FOCT 12801-98 u onpenensior TeMnepaTypy OTIpyaemoi CMECH IpH
BBIMYCKE M3 CMECHTENS MM HaKOMUTENbHOro OyHKepa, COCTaB CMECH,
BOJOHACHIIIEHHE, Mpeen NMPOYHOCTH NPH CxkaTHH npu Temneparype 50°C u
I0KA3aTeNb CTEKAHUs BXKYLIETO.

I1pu niepHOANYECKOM KOHTPOJIE AOTONHHTEILHO OTIPEAEMIOT IOPHCTOCTE
MHHepaTbHO 4aCTH, OCTATOYHYH NOPUCTOCTD, BOKOCTORKOCTS [IPH JUTHTENEHOM
BOZOHACBIIUEHHH, KO3 GHIMEHT BHYTPEHHETO TPEH U, TIPeAE/ MPOUHOCTH MPH
cxarnu npu temneparype 0 1 20°C 1 cuennenHe 6uTyMa ¢ MUHHEPATBHOH YacThio
cMecu. [Tepronuyeckuit KOHTPOMBL OCYIUECTBIAIOT HE pexke 1 pasa B Mecsl, a
TAKXE TMPH KXAOM HW3MEHEHHH CBOHCTB MAaTE€pHaNOB, NPHMEHAEMBIX s
HPUTOTOBEHUS CMECH.

HcnbiTanus mebeHoYHO-MacTHYHBIX actanbToOETOHHBIX cMeCer
nposoasT B cooreercTBu ¢ TOCT 12801-98 u TY-5718.030.01393697-99.
O6pasus HIMAC dopmytor B unnunapuyeckux popmax gaamerpom 71,4 mu,
MPHMEHSS MeTod BHOPHPOBaHHS C MOCTEAYIOIMM [peccoBaHueM. B dopmy
MENKAY AByMS BKJIAJIBIILIAMH H YIITIOTHAEMOR CMECHIO PEKOMEHLyeTCs IIOMeILaTh
OymaxcHble MPOKIaAKH. TeMmnepaTrypa cMecH NMpH NPHIOTOBAEHHH 00pasLoB
J0JKHA COOTBETCTBOBAThL TEMIIEPAType, NpHBeAeHHOH B Tab. 7,

OCHOBHBIM KPHTEPHEM Ka4i€CTBa IPUTOTOBICHHS CMECH SABIISAETCA
TOYHOCTL COOMIOAEHHS NpoekTHOro cocTaBa. [Ipu 3TOM ocoboe BHAMaHHE
Clie/lyeT YRENATH KOHTPOMO COASpKaHNs OUTYMa H CTabUIM3HpYIomMmeH 106aBky.
KocseHHBIM nokasaTeneM COAEpxkKaHHA OMTyMa MOXET CIYXKHTh BENTHUHHA
BOZOHAChIIeHH B o0pasliax, kotopele gopMylotes Ha acdaabTobeToHHOM
3aBOJie, a NOKAa3aTeJib CTEKaHHS BsXKYLIEro 0cOOEHHO YYBCTBHTENEH K
coiepxaHHIO cTabnimsupytoiel 106aBku B cMeCH.

KoHTponb kauecTBa ueGeHouHO-MacTH4HOro acdansrobeToHa B
IOXPBITHY HDPOH3BOAAT MO NOKA3aTeTI0 BOJOHACHILIEHHA HIIH OCTATOYHOMH
nopucTocTr 00pa3LOB-KEPHOB, KOTOPLIE OTOMPAIOT HE PaHbIIE HEM Yepe3 CYTKH
Nocne YKaJKy M YIUIOTHEHHA cnosi. OnpenensTts ko3(GUIHeHT yniIoTHerus
MOKPBITHH 13 HIEGEHOUHO-MACTHYHOTO achansToGETOHA He PeKoMeHIyeTcs. 3ToT
ToKa3aTeNnb ABASETCS MEHEe Hafe)XHbIM, TAaK KaK XapaKTEPH3yeTcs HH3KOH
NOBTOPAEMOCTBIO0 H BocTpousBogumocteio o MCO 5725-2-94 Benencreue
Majiol TOMNIIHHBI KOHTPOJHPYEMOTO CJIOS H BBICOKOrO COACPXKaHHUs IEOHA B
emech. Ipu nepedopmoske ILIMA Habmonaercs He TONBKO BBICOKHH pazdpoc
3Ha4YeHHH IJIOTHOCTH B NapaJliebHbIX 06pasiax, HO H 3aMETHO yBEINYHBaeTCH
ApoOUMOCTD B HUX 1UEOHA.
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B npoliecce yKIaaKH cMecH JOMKHBI KOHTPOIHPOBATLCS:

- TeMIepaTypa CMECH B Ky30Be Ka)XXI0r0 aBTOMOGHIIs-CaMOCBaIa;

- TOJLIHHA YCTPAHBAEMOTO CJIOf TIOKPHITHS;

- POBHOCTb H [ONEPEYHbIE YKIOHBI;

- IIMPUHA NOKPHITHS,

- Ka4€CTBO YCTPORCTBA NPORONBHBIX H NONEPEYHBIX COTIPSKEHHE TTONOC;

- co0nIoneHHe 3a/laHHBIX PEeXHMOB pabots! acaNbTOyKIAAUHKOB H
KarKoB;

- kayecTBO UIMA B noKpbITHH.

Toninuua cnos u3MepseTcs no oTobpaHHBIM H3 MOKPHITHA 0bpasnaM-
KepHaMm. Pe3ynsTarsl 3aMepoB He ZO/DKHBI OTKIIOHATHCS OT HPOEKTHMIX 3HaYCHHUH
6onee yem Ha 20%.

POBHOCTL M MoOnepedHbIH YKIOHbL KOHTPONHPYIOTCA € MOMOILUBIO
3-meTpoBoit peiiku. Hllepoxoparocts cios usHoca u3 LLIMA cneayer uamepstsb
METOIOM «IlecuaHoro nATHa» B coorBercTBud co CHull 3.06.03-85
«ABTOMOGHIBHEIE nopori». Koadduuuent cuennieHus koneca aBToMOOMs ¢
yBJIQXHEHHOH MOBEPXHOCTBIO MOKPbITHA onenusaerca no FOCT 30413-96. Bee
pe3yasTaThi 32MEPOB 3aHOCATCA B CHEHHANBHBIE KAPTHl KOHTPONS, KOTOphie
BXOJST B [IEpEYEHb NPHEMO-CIATOUHON JOKYMEHTALIHH.

5. IKCILIYATALIUOHHBIE CBOWCTBA IIOKPBITHA
U3 EBEHOYHO-MACTHYHOM AC®AJILTOBETOHHOM
CMECH

To, yto wWebeHOUHO-MacTHUHBIE ac(anbTOGETOHHBIE CMECH CTAHOBATCS
Bce foJiee NONYIAPHBLIMH B TEXHHYECKH Pa3BUTBIX CTPaHax, ABNSETCA CAEACTBUEM
KOMILTEKCA BBICOKHX JKCITYyaTALMOHHBIX KaY€CTB H JONTOBEYHOCTH YCTpau-
BaEMbIX U3 HHX JOPOKHBIX NOKPLITHH. B TexHnyeckol ureparype Haubonee
YacTO OTMEYAITCs ClelyIoUIHe HONOKHTEAbHbIC CBOMcTBa mebeHouHO-
MacTHYHOTO acansrobeToHa:

- CIBHIOYCTOHYHBOCTB IIPH BHICOKHX TEMIEPATYpax 3KCIlyaTaiuuy;

- IEPOX0BaTast TEKCTypa NOBEPXHOCTH H XOPOLIEE CLENICHHE C KOIECOM
ABTOMOGHIIA;

- BBICOKas H3HOCOCTOMKOCTb, B TOM YUCIE K ACHCTBHIO IIMIIOBAHHBIX
IIMH;

- BOZIOHENPOHHL[AEMOCTD;

- TPELIHHOCTOMKOCTD NP Ae(OPMALUAX TTOKPHITHS U IMTPH MEXBHHYECKHX
BO3AEHCTBHSX TPAHCIIOPTHEIX CPE/ICTB;

- YCTOHYHBOCTB K CTApEHHIO.

VYkasaHHbIe CBOHCTBA HaHGonee BOXHBI 4151 BEPXHUX 3aMBIKAIOLIMX CIIOEB
JOPOXHBIX MOKPBITHH, uTO mpenonpenenser npumenenue LIIIMAC na
ABTOMAarucCTpajisx, a3pojpoMax U rOPOACKHUX YIMIAX ¢ BBICOKOH HH-
TEHCHBHOCTBIO ABHIKCHHS.
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6. NEPBBIE PE3YJIBTATBHI BHEIPEHUSA
IMEBEHOYHO-MACTUYHbIX ACPAJBTOBETOHHBIX
CMECEN B POCCHH

Ie6eH04HO-MaCTHYHBIE ac(aNbTOOCTOHHBIE CMECH Ha4alH MPHMEHATH
na joporax Poccuu B 2000 r. B 3TOoM ke romy nokpbitas u3 IIIMAC 6bimu
HOCTPOEHBI Ha aBTOMOOMIBHBIX Jloporax M-4 «J{ou» (km 117+600 — xm 119),
M1 «benapyce» (228 kM), HocoBuxuHckoM mocce (16 km), ya. Uexosa B
r. AnsmetheBcke. B 2001 1. 3kcnepuMeHTanbHOE CTPOUTENECTBO BEPXHHUX CIIOEB
nokpsITHH w3 ILIMAC 66110 npooimkeHo Ha y4acTkax Jopor MKA/J] - Kawmpa
(kM 96 —xM 105), MKAJ] - XKeresnonopoxmbiit — JIukuHo (kM2 — kM 7T H kM 18 —
kM 20), B . XanThi-MaHcHiicke, Ha MOCTY depes p. 066 B . HoBocubrpcke 1 Ha
CTOSIHKE BO3YLIHBIX CYIOB B a3pornopty JloMoaenoso.

OcHoBHbBIE 06BEMbI CTPOMTEIILCTBA NOPOXKHBIX MOKphITHH M3 IIIMAC,
KOTOpbIE ObLIH OCBOEHBI HOPOXHO-CTPOHTEIBHBIMH Opranusanuu B 2002 r.,
npuBenenst B Tabn. 11. B 310 e BpeMs OblnH MOCTPOEHBI OBITHHIE Y4aCTKH
nokpsITuii B benopyccun, Ykpause u B Apyrux crpanax CHI.

Ta6bauyall
O0BeMbl CTPOUTENLCTBA JOPOXKHBIX TOKpbITHH U3 [IIMAC B 2002 .

Hanmenosanne obbexta| Kuno- | ITnomaas | CTpoutensHas opranusanus
METp MOKpBI-
s, M
MKA]I - Kammipa (M4) | 72-105 | 474000 }OAO «lleHTpoRopcTpOii»

06xo0xa r. KonoMHbl 104-107 24000

Hocosuxuuckoe wocce | 9-16 75000 (I'Tt «HoruHckuit ABTOAOpPY

Mocksa — CaHKT- 47-62 | 354000 [3A0 «AJIC»

TTerepbypr 72-85 | 236000

Bonokonamckoe mwocce | 25-30 80000 [OOO «Astonop-KKb
3BEHHropoa»

Mocksa — Munck (M1) |187-198| 68000 |3AO «Tpya»
Mocksa — Muxck (M1) |320-327| 114000 [OAO «CmoneHckaopCTpoii»

[HlenxoBckoe mocce 27-32 35000 (YT'TI APCY Ne 9

r. Xa6aposck, - 650  |Ynpasnenue popor u 6naro-
yJ1. Komcomonbckas yctpoiictea r. Xabaposcka
r. KOxno-CaxanuHck, - 600 |MVYIICOAPCY

yi. Jlesuna
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Crone pe3koMy yBenuueHuio oobemon npuMenenns HIMAC Ha goporax
Poccuu cnocoGCTBOBAaMH TEXHONOTHYECKHE U 3KCIyaTaLHOHHBIC Mpe-
HMYILECTBA, KOTOPEIE OBUTH BBISABIIEHBI B PE3yNBTATe ONBITHOTO CTPOUTE/BCTRA.
Tak, Npou3BoACTBEHHbIE KOMHCCHHU B cocTaBe npencraBurened JICJ1 «Lientpy,
LienTpropxouTtpons, «Cow3snopnpoekra», Coo3nopuaun 1 AO «lleHTp-~
JIOPCTPOii» OTMEYANH XOpOLIEe COCTOSHUE ONMBITHBIX Y4acTKOB NMOKPHITHH H3
IIIMAC, peryaspHo npoBoas ux ofcnefRoBanus Ha aTomaructpaiy «Jlow». C
Y4ETOM pe3yNbTaToB 3THX obcienoBanuii PocaBToaop €XerogHo BbiAaBal
paspelicHHe Ha pacluMpeHHOe NMPHMeHeHHe LEeOCHOYHO-MaCTHYHBIX
actasnbTo6eTOHHBIX cMecelt Ha denepanbHbIX Joporax POCCHH NPH yCIOBHH
0053aTeILHOr0 HayYHO-TEXHUYECKOTO COMPOBOM/ICHUS CTPOUTENbCTRA.

3a paccMaTpuBaeMsblii IEPHOM B NMpPOU3BOICTBEHHBIX YCIOBUAX OBIIH
anpo6upoBaHsl We6eHOYHO-MaCTHYRbIE acabTOOETOHHBIE CMECH C
MaKCHMaNbHBIM pa3MepoM MHHepanbHbIx 3eped 10, 15 u 20 mm. Haubonbiui
o6bem pabot 6bi1 BbimonHeH H3 cmecH LIMA-15.

B cocrasax cMeceii #Cno/b30BaJICs HieOEHb U3 NOPHBIX HOPOJ Pa3IHYHBIX
MeECTOpOXACHUH, BKIoYas rab6po-auabas, rpaHHT H NPOYHBIH H3BECTHAK.
Bonbie Beero 6110 BhIMyLIeHO acGansTOGETOHHBIX cMecell Ha FPaHHTHOM
ebHe.

B kayecTBe BAKYLIMX IPUMEHSUTHCH HEQTAHDIC 1OPOKHEIE GHTYMBI MAPOK
BHJ 60/90, BHII 90/130, BH 90/130, BAY 70/100 u nonumepHo-GUTYMHOE
Bsoxyuiee ITBB 60. beut nocTpoeHb! yHacTKu JOPOXKHbIX NOkpeITHH M3 IIIMAC
KaK C IPUMEHEHHEM aAre3HOHHBIX 100aBOK KATHOHHOTO THIIA, TaK H 6€3 HUX.

IIpu BeINyCKe LICOEHOYHO-MACTHYHBIX CMecell ObLIH anpoGHpoBaHbI
NMPAKTHYECKH BCE CTAOUIM3UPYIOUHE J0OaBKH, MPUCYTCTBYIOLIME HA PHIHKE
Poccuu, B TOM uMcie ombiTHBIH 06pa3el] OTEYECTBEHHOH LENII0NI0O3HOH
rpadysupoBatHoi no6asku [JLI-I"-2. Han6oapumi o6beM cMecedi Obi1 BbIMyILEH
C pUMeHeHUeM rpanynupoBanHoi 1obasku VIATOP-66.

Exxeronusie HaGnromeHHs 3a cocTogHHeM MOKpoITHH U3 [HIMAC u
06001ueHHe JaHHBIX 00 X paboTOCIIOCOGHOCTH H AO/INOBEYHOCTH B Pa3/IHYHBIX
pernoHax Poccuu sBiIsOTCS BecbMa Nosie3sHbIMH. Ha nanHbI MOMEHT, 110
o6ulenpu3HaHHOMY MHEHHUIO WJIEHOB KOMUCCHH, YCTAHOBIEHO, 4TO JKCHe-
pUMeHTaNbHble yyacTkH nmokpbiTui K3 [IIMAC naxoasrca B Xopouiem
COCTOSHHH. BbIOoMHbI ¥ HIETyLIEHHE Ha BCeM NPOTSKEHHH SKCIIEPHMEHTANBHBIX
YYaCTKOB OTCYTCTBYIOT, YTO HEJb3s cKka3aThb O 6a30BBIX yyacTKax ac-
(asnbTOOETOHHBIX OKPBITHH, IKCIUTYaTHPOBABILIHXCA B aHANIOTHYHBIX YCIIOBHAX.

EnunctBeHHBIM tedextoM nokpsiTiii 13 IIMAC sensiotTcs nonepeyHble
TpewrHbl. [IpH MHCTpYMEHTaNnbHOM OOCIENOBaHHH MOKPHITHSA HA aBTO-
MOOHIBHOM Jopore «/IoH» GbIIO YCTaHOBIEHO, MTO BCE TPEILHHBI ABJSIOTCA
OTP2)XE€HHBIMH OT TpewHH OJOYHOro OCHOBaHHA. PaccTogHHe Mexay
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OTpaXX€HHBIMH TPEIMHAMH HE 3aBHCHT OT KauecTBa achanbTo0eTOHa B BEpXHEM
CNOE, a CBA3aHO C XapakTepoM Je(QOPMUPOBAHUS HIKENEKAUHMX KOHCTPYK-
THBHBIX CJIOEB TOPOXHO# ONeXK bl Y 3EMJISHOTO NMONOTHA. B BecexHuit nepuon
3a(buxcuposaﬂo, YTO WHPHHA PACKpbITHA TPELUIHH H3MEHSICTCA 110 TOJILIMHE
KOHCTPYKTHBHOTO cios achanpTobeToHa, yBEIHYUBAAChH K OCHOBAHHIO,
Hanpumep, ¢ 1-6 MM Ha nosepxHOCTH 10 10-15 MM Ha rpaHulle ¢ OCHOBaHHEM
13 eOGEeHOUHO-TECYaHO-HEMEHTHOH CMeCH.

Cpenuss IIMPHHA PacKpbiTUA TpewHH Ha yvacTkax [I{MA okasanacek
npuMepHo s 1,5-2 pa3a MeHbllie, 4eM B TOKPHITAH U3 achaiibTo0eToHa THIIA A.
B nernuii nepruoa GONBHIMHCTBO NONEPEYHBIX TpewHH B MoKpbiTHH 1I[MA
CTaHOBHJIHCH BH3YaJbHO HE3aMETHLIMH, OXHAKO OCEHBIO OHH CHOBa
PAaCKpbIBAJIHCE.

Hecmotpsa Ha HH3KHe 3HaYeHHs NMPOYHOCTH NPH cxaThHH npu 50°C,
capuroycroitunBocTh IIIMA obecneunBaercs 3a CYET BHICOKOIO MOKa3aTefs
BHYTPEHHETO TpeHud. Jlaxke B IKCTpeMallbHO xkapkue nepuoasl 2001-2002 rr.
Kosnies B MOKPHITHH He 06pa3oBanach, YTO MOATBEPIMIA AaHHBIC H3MEpeHWiH
POBHOCTH B NOTIEPEYHOM HaNPaBICHNH.

Pe3ynbTarhi HCAOBLITAHUA CMeced BO BpeMsi CTPOUTEIILCTBA H 00pa3ioB
IIIMA U3 yCTPOEHHBIX MOKPHITHI MOATBEPLMIH HX COOTBETCTBHE TPeGOBaHHAM
TVY-5718.030.01393697-99.

Koadduumenr cuenieHns xoneca aBToMoGHIIs C AOPOXKHBIM MOKPBITHEM
onpenenssy B coorercTBud ¢ IOCT 30413-96 aproMo6uabHON yCTaHOBKO#H
tuna [TIKPC-2V.

M3 npeacrabiaeHHbIX AaHHBIX clienyer, 4to LLIMA He Tonbko obecneunn
6onee BbICOKOE ClIETIEHHE MOKPBITHS ¢ KOJIECOM aBTOMOOHIIS TIO CPaBHEHHIO
€O CMEXHBIM y4acTkoM u3 acansrobeTona Tina A, Ho 1 Gonee crabuibHble
3HaueHHUs k03 driMeHTa cueneH s BO BPEMEHH, KOTOPhIE MATO H3MEHHITHCD
3a 17 mecsiieB ABMOKEHUA aBTOMOOUTEH 1o nonoce Hakara. Ha yyactke kv 95 —
kM 103 (11IMA-15) ko3¢ dunieHT cuerieHns Koieca aBToMOOHIIS C TOKPhITHEM
okazaiics paBHsIM B cpefieM 0,46 npu koadduunenTe Bapuanun 2%. Ha yuactke
xM 103 —xm 105 (IIIMA-20) cpeanuit koo uunenT cuenicHus coctasuna 0,44
npu ko3¢ duumente sapHauu 2,9%.

bonsuioe BusHUE Ha 6€30NaCHOCTS, CKOPOCTh H KOM($opTabensHOCTh
IBHKCHHA 1O JOPOre, a B KOHEYHOM HTOTE H2 TEXHHKO-DKOHOMHYECKHE
noxasarenun aBTOMOOM/IEH M CaMOro NMOKPBITHA OKa3blBaeT POBHOCTH
NOBEPXHOCTH npoesxkeil 9acTH. POBHOCT 3KCNEPHMEHTANBHBIX HOKPBITHiT
IIIMA 3amepssu IByMs METOIAMH: C TIOMOILBIO TPEXMETPOBO# PeliKH U JIazepHO-
FHPOCKONHYECKOH ycTaHOBKO#H COIO3IOPHUH.

[lepBbiii METOI KOHTPONIA POBHOCTH HPHMEHSIH B POLIECCE YCTPOHCTBA
nokpsitug B coorBercTBHH ¢0 CHHIT 3.06.03-85 «ABTOMOGUIBHBIE AOPOTH» H
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YTBEPXIECHHBIM PEMIAMEHTOM Ha CTPOHTE/IBCTBO IKCIIEPUMEHTANIBHBIX YYAaCTKOB
u3 [LIMAC.

Btopo#t meton sBngercs Hanbonee 3PeKkTHBHBIM sl ONpene/IeHus
HEPOBHOCTEH C pa3ii4HON ATHHOH BONHBI MPH MPUEMOCHATOYHBIX HCIThITAHHAX
[IPOTAXEHHBIX YJaCTKOB JIOPOT, @ TAKXKE /N KOHTPOJIA H3MEHEHHS POBHOCTH B
npoliecce KCIyaTalHy JOPOKHOTO TOKPHITHA.

Tlo nanHbIM JlaBopaTopuy MeEXaHH3aIIMY U TEXHOIOMHH JOPOXKHEIX paboT
Co10310pHUH, MOKa3aTead POBHOCTH [0 M3MEPEHHSM IPOCBETOB MOX
3-MeTpoBO#l peiikoif Ha 3KCIIEPUMEHTAILHOM YYacTke MokpbiTHsd u3 HIMAC
PacnonaraloTca BblIE NMpeAeNbHOro 95%-voro snadeHua. Poenocts
YCTPOEHHOTO NOKPLITHS U3 Lie6eHOYHO-MacTHYHOTO achanbrobeToHa 3aBrcena
P OCHOBHOM OT Kau€CTBa BHINMOJHEHHS MOMNEPEYHBIX UIBOB NPHMBIKAHHA
YKaJblBa€MBIX 110/10C. BbLIM OTMEUEHB! APOTAKEHHBIE YIaCTKH NOKPBITHA CO
100%-Ho# pOBHOCTBIO, YTO OOBIYHO TPYAHO MONYYHTh NPH YKIagke
CTaHAApPTHEIX YMIOTHAEMBIX ac(anbTOOETOHHBIX cMece#t Jaxe B Ciyuae
HpHUMEHEHUs1 aBTOMATHYECKOH CHCTeMbl obecneyeHHs pOBHOCTH acdallb-
TOYKJIaN4HKa.

B uenioM pe3ynprarhi poBEAeHHBIX 00CIEN0BaHNH yHaCTKOB IOKPBITHIH
Ha aBTOMOOM/ILHOH mopore M4 «JloH» nokasajiu Gonbiline MOTEHUMATIbHbIE
BO3MOXHOCTH 1e6€HOUHO-MacTHYHOrO acganbTobeToHa B ofecnedyeHun
POBHOCTH IOPOXHBIX MOKPHITHH, 4TO OOBACHAETCS ManbiMH BeTHYHHAMH
APUITyCKa Ha YIUIOTHEHHUE ropsaueil cMecH, a Takke HPaKTH4eCKHM OTCYTCTBHEM
BOJTH NepPEN BajIbl[aMH KaTKOB NPH YIUIOTHEHHH CJIOA.

Ipencrasnser HHTEpeC CPaBHEHHE POBHOCTH CMEXHBIX YHACTKOB
nokpbiTHii 13 HHIIMA 1 acpansroberona tumna A (kM 117+600 — kM 119), xotopsie
Haxo[MIUCh B dKCIULyaraluy 6onee 1 rona. 3aMepsl j1a3epHOil yCTaHOBKOH Ha
2-ii nonoce ABMKCHHUA MOKA3aJIl, YTO 110 BCEM I10Ka3aTeNsM POBHOCTh OKDBITHA
n3 IIIMA Brune, yem actansrobeToHa THHA A.

ITo pesyibraTaM KOMIJIEKCHOro 00CHEXOBaHHS DKCIITyaTalHOHHBIX
XapaKkTEePHCTHK NMOKPBITHS Ha OMBITHBIX Y4acTKAX M3 meDeHOYHO-MACTHYHBIX
acanvroberonnsix cmecedt no TY-5718.030.01393697-99 u Ha cMexHBIX
ydacTkax u3 acansToOeTOHHOH CMECH THITA A, BBEJCHHDIX B IKCILIyaTallHio B
2000 u 2001 rr. va aBToMoOMNbLHON nopore M4 «Jlou», 6bUTH OTMEUCHO
crenyolnee.

1. Hle6enouno-mMacTuunbie acdansToOETOHHBIE MOKPLITHA 3KCHEpH-
MEHTATBHBIX YYACTKOB XapaKTePH3YIOTCs CPEAHMMH 3HAYCHHAMH K03 DHUNCHTA
BHyTpenHero TpeHus ot 0,94 no 0,95 npu xos¢dunuente Bapiaunu ot 1,0 o
1,6%. Cpennuii k03¢ OHUMCHT BHYTPEHHETO TpeHHs achanbTobe TOHHOI cMecH
tina A 6bu1 pasen 0,90 npu kosdduumente sapuauuu 2,5%. [Mostomy B
YCIIOBHAX AJIMTENABHOTO AEHCTRBYS TPAHCNOPTHBIX HArPy30K U MIPH YBEJIHYEHHH
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HAarpy30K Ha OCH aBTOMOOMIEH CABHrOyCTOW4MBOCTH MOKphITHH H3 IIMA
npordo3upyercs Gonee Boicokod. Ha yyactkax nokpeitiii u3 IIIMA kone# He
obHapyxeHo.

2. YeranoBiieHo Jiyyuiee coctosHue nosepxHoctd LIIMA no cenyromum
NpU3HAKaM:

- OTCYTCTBYKOT BBIOOHHBI, BRIKpAlUHBAaHHUE U LIENyIIEHHE OBEPXHOCTH
Ha BCEM NPOTXKEHHH SKCIIEPHMEHTANIBHBIX YYaCTKOB IIOKPBITHH, YTO BHIFOAHO
OTJIMYAET HX OT NOKPBITHA U3 IPYTHX THIOB CMecei;

- IIMPHHA PAacKpPBITHA OTPAKEHHBIX TPEWMH Ha nosepxHocTH IIIMA B
1,5-2 pa3a MeHblue, 4eM B acanbTobeToHe THIA A;

- OTCYTCTBYIOT paspyileHus acaibTobeToHa B 30HE TPEILMH, XOTA 32
BECh NEPUOM IKCITyaTallMi OHH HE CAHHPOBAJIHCH;

- MOBLILIEHHAA YCTOWYHBOCTH IMA Kk 3pO3HOHHEIM pa3pyuleHHsAM
MOATBEPKAAETCS BBICOKMMH [OKA3aTeNIMH BONOCTOHKOCTH MPH AJIHTENBHOM
BOJOHACHILIEHHH;

- Ha MoMeHT o6ciie0BaHus noKa3aTess BoMOHAckHeHHs [IIMA B
NOKPBITHH He npesbiait 1,5%, 4To HO3BONAET XapaKTepH30BaTh BEPXHHUH Cl10H
Ha 3KCIEPMMEHTANIBHBIX Y4aCTKaX KaK BOZOHETIPOHHLIAEMBII;

- nokpeite u3 LLIMA xapakrepusyercs npumepHo B 1,8 pa3 Gonee
BBICOKOH LIIEPOXOBATOCTHI) O CPABHEHHUIO C NOKPHITHEM U3 acdasbTobe TOHHOM
cMecH Tuna A 1oi xe kpynHoctH. KoadduupeHt cuenneHus koneca aBToMoOuIs
¢ nokpsiTHeM u3 LIIMA naxoaunca B npenenax 0,43-0,48 u oxazancs seiie,
gyeMm Ha 6a30BoM yuacTke u3 acansroOeToHHoi cmecu thna A. [locae 17
MECAUEB IKCNTyaTanuu y4actka nokpeitusa H3 LIIMA-15 cpeanee 3nauerue
k03¢ duLHEHTA CUETUICHHS KOJIECa aBTOMOOKJIA Ha N0I0CE HakaTa U3MEHHIIOCH
He3HauyuTeNbHO: ¢ 0,446 no 0,442;

- 00Ce0BaHHBIE YYACTKH MOKPHITHH H3 HIEOEHOYHO-MAaCTHUHOM
acanbTo6EeTOHHOM CMECH MPOTHKEHHOCTHIO Gosiee 50 KM XapaKTepH30BATHCH
BBICOKMMH M CTaOHJIbHBIMY BO BPEMEHH JKCILTyaTalMH I10KA3aTENIMH POBHOCTH.

3. BbiABACHHBIE NPEMMYLIECTBA KCIEPUMEHTANIBHBIX NOKPBITHH U3
HIMA no OCHOBHBIM JKCIUTYaTaLlHOHHBIM NOKA3aTeNiIM KauecTsBa JAIOT
BO3MOXHOCTh IIPOFHO3HPOBATH HX 60Jiee BBHICOKYIO JOJITOBEYHOCTb.

B pesynpraTe ONBITHO-3KCNEPHMEHTANbHBIX paboT Takxke ObUIO
yCTaHOBIIEHO, 4T0 IIIMAC no380/1510T yCTpanBath BEpXHHUE CIIOM NOKPHITHH HA
1 cM ToHBIIIE YeM MPOEKTHLIE, IPH 3ToM pabotocnocobHocTs LIIMA no kpaiinei
Mepe He Xyxe, yeM y acdansrodetona thna A. Ilostomy naxe 6e3 yuera
YBEJIMHEHHSA CpOKa CTy*Obl TOKPLITUS H CHHXEHWS TPAHCIOPTHO-OKCILTya-
TAUMOHHBIX 3aTpaT IkoHOMHueCckuit ddpdekr or BHeaperns LIIMAC cocrasnsier
5-10 p./M2.
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B Poccuu pelenye 0 CTpOMTENLCTBE [IEPBOTO ONMBITHOrO ydacTtka LIIMA
B MexxayHapoaHom asponopTy llepemerseBo OblI0 npHHATO B Hadane 2001 1. B
I'TIH n HHUU TA «Asponpoexr». HeobxoaumocTte ycTpoifcTa MOKPHITHA U3
HIMAC 6bina o6ycnoBneHa BosHukined B 2000 r. Bo MHOTHX a3pONopTax
npobnemoit, cef3aHHONH ¢ 06pa3oBaHUEeM OCTATOYHBIX NAACTHYECKHX
nedopmauuii B BHJe JIMH3 B MECTaX CTOSHOK BO3NYIUHBIX CynoB. Iybuha
BIABIYMBaHMs NHEBMATHKA IOl KOJIECaMH L1ACCH B achaibTOOETOHHOM IOKPHITUH
THna b gocrurana 50 Mm. [laHHBIR AeekT BO3BHKAN B JETHHH NMepHos roaa,
KOT/1a TEMIIEPaTyPa OKPYXKaIOILEro Bo3AyXa B OTAETLHBIX ClIydYasx JOCTHral1a
30°C u bornee, a TeMneparypa nOKpLITHA YacTo npesbiiaia 60°C.

B nauane asrycra 2000 r. cunamu OO0 «Bynkan» 65U10 yAAJIEHO CTapoe
HOKPBITHE cO CTOSTHKHU Ne 26 Ha riy6uny 80-120 MM (110 6eTOHHOTO OCHOBaHMUS)
U ynoxeHa AByMs ciosMu [LIMA-15 obme#l Tomuuno# §0-120 mM. Hayunoe
conposoxaensue ocyuectaaanocs 'TIM u HUU TA «AsponpoexT» IpH y4aCTHH
cnennanuctos CowsgopHuu u Q00 «JTT® PACTOM». BusyanbHoe
obcrenoBaHKe H MCIIBITAHHE OMBITHOTrO yyacTka u3 HI{MA B 2002 r. ganu
TIOJOXHTENBHbIE PE3yBTAThL.

3AK/IIOYEHHE

[Ile6eHouHO-MacTHYHBlE acanbToOETOHHBIE CMECH HAXONAT Bee Oonee
UIHPOKOE MPUMEHEHHE B OONBLIMHCTBE CTPAH IIPH YCTPOUCTBE BEPXHHX CIOCB
JOPOXKHBIX 1 a3POJPOMHBIX HOKPBITHH. 06ecIIeunBas yCTOHYHBBIE TOKA3ATENH
POBHOCTH, ILIEPOXOBATOCTH H CUETUIEHUS B [IPOLECCE IKCILTYaTAIUY, B TOM YHCIIC
B YCJIOBHMSIX MHTEHCHBHOIO M GOJBILErPY3HOrO JIBHIKEHHS TPAHCTIOPTHBIX
cpencts. IokpeiTua us LLIMA xapaxktepusyrorca CIBUNOYCTORYHBOCTBLIO NPU
BBICOKHX TEMHEpaTypax, 1e(pOpPMATHBHOCTHIO ¥ TPELIMHOCTOMKOCTBIO MpPH
HU3KHX TEMIIEpATypax, BOAO-, MOPO30OCTOHKOCTEIO H YCTOMYHBOCTBIO K 9PO3HH
B YCJIOBHSIX MOBBILEHHOH BIIAXHOCTH H 3HAKONEPEMEHHBIX TEMIIEPATYp.

Hcxoas M3 CTOMMOCTH MarepualioB NMPOU3BOACTBO IebeHoYHO-
MacTHYHOH acdanpTobeTOHHOH cMecH obxonuTcs Ha 30-40% mopoxe
NIPOH3BOACTBA OOBIYHBIX ac(anbTOOETOHHBIX CMeceil, BCIeJCTBHE HC-
Noab30BaHus GONBINIEro KOAHUeCTBa GUTYMa, MIeOHS BHLICOKOrO KauecTBa M
npuUMeHeHust cTabunusupyioieit 106aBkH U3 HaTypaibHbIX LELTIONO3HBIX
BOJIOKOH. TeM He MeHee, eciiH pacCMaTpUBaTh He TOILKO HPOLECC MPHTOTORIEHHA
CMECH, HO M BO3MOXXHOCTB €€ YKJIaKu 00/1e€ TOHKHM CJIOEM, SKCILTYaTalHOHHbIE
H IIPOYHE 3aTPaThl, @ TAKIKE MOBBILICHUE AONTOBEYHOCTH YIOKEHHOIO CII0s, TO
npuMeHrerne IIIMAC CTaHOBUTCA SKOHOMUYECKHM ONMpPaBIAHHBIM. Bojnbiuas
JIOJITOBEYHOCTh M MEHbIIAs NOXBEPIKEHHOCTh Pa3/jMUYHBIM PA3pyUICHHAM MO
CPABHEHHIO C aJIbTEPHATUBHBIMH MaTepHaslaMi NPHUBOJAT B AONTOCPOYHOM
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PACCMOTPEHUM K YMEHBIIEHHIO BJIOKEHHBIX HHBECTULNA Haxe npy Gonbiued
W3HavyasipHOM ctoumocti LIIMAC.

Yr1o66! MONYYHTH MAKCUMAJIBHYIO OTAaYy or npuMeHeHus LHIMAC, ouens
BXHO TPaBUILHO N00OPaTh €€ COCTAB H B COOTBETCTBHH C TEXHONOTHYECKUMH
periiaMeHTaMH H3IOTOBUTD U YJIOXKHTh B TOKphITHE. COBMIONEHHE 3THX NPaBHUil
ABNAETCSA OCHOBHOM rapaHTHEH JOJINOBEYHOCTH ¥ Ka4eCTBa acthalbTOGETOHHBIX
IIOKPBITHI, YCTPaUBaEMBbIX Ha JOCTATOYHO [POYHBIX JOPOXKHBIX OCHOBAHUAX.

B Haweii crpaie mebeHOUHO-MacTHYHblE acdanbTOOETOHHBIE CMECH
HauaJH OpHMEHATH [JIA YCTPOWCTBA BEPXHHX C/I0EB JOPOXHBIX NOKDPBITHIA,
naynuHas ¢ 2000 r. [TpeuMylecTBa 3KCIUTYaTaliHOHHOTO COCTOSHUSA ONMBITHBIX
YYacTKOB MOKPHITHI cnocoOcTBoBaM yckopeHHOMY BHeapeHuto HHIMAC Ha
Joporax PoccuH. MoxHO HafiestTbes, YTO pacCMaTpyBaeMBblil MaTepHan Halizer
JOCTOMHOE MECTO B HOMEHKJIATYPE JOPOKHBIX CMECEH M TOMOMKET JOPOXHHKAM
Poccuu peliaTh rocyapCTBEHHBIE 33/1a4H, CBA3AHHbIE C NIOBBILICHHEM CPOKOB
cyx0bl ¥ IKCTUTYaTaLHOHHOTO COCTOSHHSA JOPOXHBIX HOKPBITUH U Oesomnac-
HOCTH JIOPOXKHOTO ABHIKEHHMA.

Paitnxonvo Jumep. Il[ebenouro-macmuunsiii acanom // A6momoo.
oopozu. — 2002. — X 3. — C. 80.

Hspneuenne

{e6ernouno-viacTuuHbIA acdaTbT NOTOKUTE ILHO 32PEKOMCH10BA ceds
BO BCEM MHDPC BO BCeX KJMMalHYECKMX 30HaX B TeyeHue Gonee 25 jier xak
JI0.ITOBEYHbIH M3HOCOCTOMKHIT BAPHMAHT ac(aibTOBOrO MOKPOBHOIO C.108 HA
0pOrax ¢ MH1eHCHBHbIV J1BHXeEHUeM. [llebeHouHo-MacTHuHbIi acdaibt gns
JOPOXKHBIX [OKPBITHi nIpeacTaBaser coboi cmech u3 miebHs, ApOHIEHONo Necka.
HanosrHuTels, 6utyma 1 no6aBox (anauTuBoB). B Hell ocobenHo Goabuoe
cojepXkaHHC WEeOHA TaK Ha3biBAEMOTO «MPEPLIBUCTONO IPaHYIOMETPHUECKOTO
€OCTaBay i COACPKHTCA CTaOUIU3MPOBaHHBIH acga bTOBBIH pacTBOP ¢ GONBLIHM
coieprkanuem Gutyva.

Mexanusm ieficTBHs miebGeHouHO-MacTHuHOro acaisrTa OCHOBaH Ha
CaMOITO;IEPXKHBAIOLIEMCA 1EOCHOUHOM KapKace ¥ TEPMOBS3KOM JIEMEHTe.
acdabToBOM pacTBope.

[lieGenounbtii kapkac mpeacTaB:1se1 coboil MHHEPATbHYIO CVECH C O4EHD
BBICOKHM COHEPKAHHEM LEOHA U, COOTBETCTBEHHO, CAMOT0 KPYITHOTO 3epHA.
llebetp noaxer O6biTh K)OOBUAHON GopmMbl 0OIbMWIOH TPOYHOCTH H
CONPOTHBIAEMOCTH noauposke. COCTaB €ro AomxeH nOoA6MPaThCs TaKUM
obpa3om. uToOsl 0Opa3zoBasics caMonodlepkuBatomuifcs kapkac. B 1ILMA
0/10 MM (0/11 MM) copepxanie OyCTOT B liebHe COCTABIAET NTPUONM3HTENBHO
18 06beM. %. ITH MYCTOTHI 3ANOAHAIOTC MACTUKOOOPA3HbIM aca 1bTOBbIM
PacTBOpoM. AcanbTOBbIH PaCTBOP COCTOUT M3 1pOGICHONO MECKA. HANOTHHTEAS
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{Hc cOOCTBEHHOro), OUTYMa OTHOCHTEABHO BBICOKOIO COAEPKAHHUSA
(>6.8 Bec. %), a TaK:Ke HOCHTENA BSKYIIETO 115 NPEAOTBpallleHUs CTEKAHNR
Outyma. AcaibioBblif pacTBOp J0:keH 001alarh BhICOKOH YNPYTOCTbIO M
KJIEHKOCTBIO B LEIAX [IPCIOTBPAILEHHSA FOPU30OHTATBHBIX CMEIHEHHH BHYTDH
1e6EHOYHOT0 KapKaca B PE3y/IbTATe Kacale.1bHOro YCHIIHS.

HenrocTatouHas KIeHKOCTb HCKOTOPBIX POCCHHCKUX OHTYMOB MOXeT ObiTh
YIYULIEHA C TOMOILBIO COOTBEICTBY IOIHA 106aBok. OcTaTOuHOE ColepkaHue
HyCrol B wWeOeHOYHO-MACTUYHOM ac@a.ibTe 40.DKHO COCTaB/ATH NMPH-
oau3uTeabHo 3,0 oopeM. % (LIIMA 0/10 MM). B xauecTBe HoCUTENIEH BXKYILETO
B TEYEHWE MHOIMX JIET HaHIy4ymIuM o6pa3oM 3apekoMeHAoBalo cebs
NEI0N03HOE BOJOKHO.

Marepuran U3 YHCTHIX BONOKOH npeacrasiser coboi «Topcel» B Buae
Lesosio3Hbix rpadyn «Technocel». MHTEpecHRIM MaTepuanoMm sBIAIOTCH
rpanynsl «Genicell», npeacrasnsoye coboH crpeccoBaHHbIE LEIFOJI03HEIE
BOJIOKHA, B KOTOpbl€ BBelcHA MOA0OpaHHas Q0N cneuuajbHOH CMECH
CHHTETHYECKHX, anH(aTHYECKUX YIIICBOAOPONOB.

Ota gobaBka CHUXKAeT NeHeTpaliiio OUTYMAa U NMOBBILIAET TOUKY
pasMATYEHHS (KOJBLIO U 1IAp». ANre3usi HCXOOHOro OUTyMma ynmydiaeTcs.
JloCTHraeTcs 3Ha4YUTENBHOE CHIDKEHHE 00pa30BaHus KONEH.

BhliieHa3BasHble LEATION03HbIE MaTepHaibl XpaHaTcs 0e3 mpobrieM, Tak
KaK X yMakoBKa BO3/lyXO- H BOJOHETIPOHHLAEMa.

Ha poccuiickoM poiHKe npenjaraeTcs W €€ OJHH MPOAYKT MOJ
Ha3BaHHeM «Viatop 66». OH COCTOMT U3 NPONUTaHHONH OHTYMOM HELTION03b! B
BHIe rpanyn ¢ OHTymMHOH 000ONOuKOH, NMpeAOTBpAIAOLICH KOMKOBaHHE
MaTepHaJia u3-3a BIXKHOCTH, HO ONMACHOCTh KOMKOBAHHA IO BO3ZAeiicTBHEM
Teria (conHua) uMeer Mecto. OaHako €ro raBHbIM HEAOCTATKOM SABJIAETCS
HEIKOHOMHYHOCTh. [Ipu ueHe oxono 40000 pybuneit 3a ToHHy «Viatop 66»
noKynaress onaynBaet 66% uemmonossl H 34% 6utyma b25, o ecrs 0,340
TOHHBI OIUIA4MBalOTCs ucxoasn H3 40000 pyGneii 3a Tonny, xoTa B Poccuu B
HacTosLEe BpEMS CTOMMOCTB OuTYMa coctasisieT s 4500 py6ielt 3a TOHHY.
Kpome Toro, Bo u3bexaHue CTexkaHHA BSXKYIIETO BBOAUTCH MPUMEPHO Ha
nonoBHHY 60JbLIE MaTepHala Mo CPaBHEHHI C YHUCTHIM LE/UTIONO3HO-
BOJIOKHHCTBIM IpaHyisaTOM, Kak, Hanpumep, «Topcel». B To Bpems, kak cmech
[IIMA ¢ ucnons3oBanuem «Topcel» npumepro Ha 15-20% nopoke 06b19HOMO
acanproberona 0/11 mym, cmech IIIMA ¢ «Viatop 66» CTaHOBUTCH AOpOXKeE
npumepHo Ha 30%.

He3aBHCHMMO OT LEHOBBIX MOKa3aTenei O4eBHIEH TOT $akT, 4TO
3KOHOMHYECKas dPPEKTHBHOCT JOPOXKHBIX NOKPbITHIE H3 LIIMA B HapoaHOM
XO3SICTBE 3HAMMTENBHO BbIlIE, YeM 43 0Obi4HOrO acdansroberona. Cpok
cnyxO0bi TokpuITHit 13 LLIMA, €Clii OHUM NPaBHIILHO YCTPOEHBI, KAK MUHAMYM B
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3 pasa nonbuie 0ObIaHbIX TOKPHTHIE. TonmuHa ciaog n3 HIMA nomxHa orBeyarsb
MHMHHMaJIbHOMY TPeOOBaHHIO «TPEXKPATHOCTH caMo# KpynHoi ¢paxuuun».
MexayHapOAHBIHA ONBIT MOKA3BIBAET, YTO TOJLIHHA NOKPLITHS 4-5 cM
(100-125 kr/M?) npeacTaBAsSETCA ONTHMAILHOM.

Cmuproe E. VIATOP - cmabunusupyowan 006aexa 01a nojiyveHus
xauecmgennozo I[MA /7 Aemomob. dopozu. —2002. —Ne 3. - C. 81.

H3Bneuenne

Hle6enouno-MacTHYHbIH achansroberon (ILIMA) ¢ ucnons3oBaHHEM
jobaeok cepuu VIATOP orBevaeT BHICOKHM TPeGOBaHHAM, MPEXbABIIEMBIM
CTPOMTETBHBIMH HOPMATUBaMH K COBPEMEHHbBIM JIOpOraM.

3a nocneanue 1Ba rofa Ha OCHOBHBIX MarkcTpasx Poccuu, B ToM uMcie
yyacTox MargcTpai «JJow» — AO «eHTpoaopcTpoity, HOCOBUXUMHCKOrO 1I0c-
ce — Horunckuii aTofop 4 BBICOKOKIIaCCHBIX MarucTpaisix crpad CHI ynoxeno
Gonee 300 Thic. M? JOPOXKHOTO MOJIOTHA ¢ Kenoab3osanneM [IIMA, 1 Bo Beex
cilydasx B Ka4ecTBe cTabunusupyroiied 106aBkH npuMensercs VIATOP-66.

ToyeMy e B kauecTBe CTabUIN3aTOPa NOAPSAYMKH BIOHPAIOT HMEHHO
VI1ATOP?

Bo-nepBbix, Bo BceM MUpe nnpuMepHo 90% cmeceit IIIMA nipouzBonuTcs
¢ NPHMEHEHHEM cTabKIu3upyouinx 1o6asok cepun VIATOP.

Bo-Bropbix, NOJHOE OTCYTCTBHE NPo6ieM B pacrpeaeneHnH BOITOKOH B
npotecce usroropneHua cmecu IHIMA, orcrona 4 cT1abHIBHO BbICOKOE Ka4eCTBO
cmecu LIMA ¢ VIATOP, uto He oBecrieduBaeTcs NpH NPHMEHEHHH [PYTHX
¢TabKTH3aTOPOR.

Cmupnoe E. I[ebenouno-macmuunsiii acpansmodemon. Tpu 200a ¢
Poccuu. Hmozu // Aémomob. dopozu. — 2003, — N 1. — C. 13.

HN3snedenue

Jna rnonyyedHs TOPOKHOTO MOKPLITHA MO TexHonoruu HIMA nomkHe!
IPUMEHATbCA BBHICOKOKA4YECTBEHHBbIE MaTepHalibi. Eciu miebenb — To TONBKO
KyOOBH1HOH OpMBL, KOTHYECTBO YaCTHLL INACTHHYATOH U uerryiyaroli GopMel
He 6onee 10%, necox — TONbLKO U3 OTCEBOB ApoGuenus. Kpome storo, B
00s3aTeNbHOM nopsaKke NPHUMEHsETCS NMOQPaKIHOHHBIA COCTaB HHEPTHOrO
Marepuana, COOTBETCTBYIOLIUH monobpanHol B 1abopatopH crielupuKauuy
CMECH.

Jlns M3roTOBNEHHA KaYeCTBEHHOIO MOPOXHOrO NOKpuITHA M3 IIIMA
BAXXHBIM YC/IOBUEM SIBJIAETCS [IPAaBHIbHBIH BbIOOD cTabunHsupyrollei no6apku.
Cmecn ILIMA TpelyioT NOBHLILIEHHOTO KOJIHYECTBA BSOKYIIErO B Npeaenax
6,0-7,8% a0 3an01HEHUS MEXKAMEHHOTO IPOCTPAHCTBA W YNYUlUCHUS
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AePOpPMaLIHOHHBIX XapaKTepUCTHK B CBA3M ¢ HEH3OEXKHBIM CTEKAHHEM
H3;IMIIKOB BSDKYLLIETO B TIPOLECCe TPAHCIIOPTHPOBKH CMECH H MPH YKJanke
NPUMEHAIOTCS cTabunu3upyomue J00aBKH — ClEUHAJbHO NOATOTOBACHHBIC
HaTypajibHbI€ HEJIFOI03HBIE BONOKHA.

[lepsoHayanbHO B KadecTBe CTaOHIM3ATOPA HCNONB30BANHCH TAK
Ha3biBaeMble CBOOONHBIE LIE/UTIONO3HBIE BOMOKHA, HApEe3aHHbIE H «paciy-
HWeHHBIE» clieyHanbHeiM o0pa3om llocne mepexona or eJUHHYHOrO
npou3spoactsa LIIMA x MaccoBoMY, Ha CBEXEYIOXKEHHOM JOPOXHOM IIOKPHITHH
HENOCPEACTBEHHO B IIPOLIECCE YILIOTHCHHUS BCC Hallle IPOSBIIAIHCE feeKThl,
TaKHe, KaK cerperauis cMecu ¥ o0pa3oBaHue Ha YIUIOTHCHHOH INTOBEPXHOCTH
OUTYMHBIX NATEH pa3iH4yHON miowany JIONONHHTENBHBIE HCCNENOBAHKS
noKa3ajiu, YTo, HECMOTpA Ha NMpekpacHbld cTabunusupyrounit s¢dexr,
cBoGOdHbIE BOMIOKHA 00NanaloT CEPHE3HBIMH HEAOCTATKAMH IOBBILICHHOM
FMTPOCKONHYHOCTBIO, 3aTPYAHECHHLIM paclipeleIeHHEM B CMECHTEIE,
CKJIOHHOCIBIO K KOMKOBAHHIO M BBICOKOH BEPOATHOCTBIO 00ropaHus

[TpumeneHre rpanyTUPOBAHHBIX JOOABOK MO3BONLET H30ABUTLCH OT ITHX
HepocTarkoB. CyliecTByeT TpH BHAA IPaHYIMpPOBaHHbIX A0OABOK. IpaHyib,
COCTOSILIIME U3 YHCTOH LENIONO3bl, rpaHyibl ¢ N00aBIEHHEM AN MEHbIICH
TUTPOCKOMUYHOCTH NapauHOB (BOCK, CTEAPHH) U | PaHY.Ibi. B KOTOPBIx KaX.10€
1€ 1111010 3HOE BO.IOKHO uMeeT OuTyMHOoe nokpeitie 1locneanee obecticuupaeT
110 [HY IO BO,[OHEIIPOHHHAEMOC b, {IPOCTYIO U HA, [EXKHY IO CHC1EMY LI03HPOBAHU .
IPCKPACHOC PACHpEAEICHUC B cMecuTene 0e3 yBCIMUCHHS BPEVCHH C)XOro
CMCILMBAHHA H Kak pe3y.1bTaT — cTabuibhyio cmech. Kpovie yToro. nainume
OH1YMHOIO HOKDPBI LU PEROIBPALaeT HN OOrOpaHWe lipH NONAJAHHK HA
rOpSYHii MHEPTHBIR MalepHal.

M3 npeacTaBIeHHbBIX HA PHIHKE TPAHYJIHPOBAHHBIN CTAOWTH3AIMOHHbIA
J003BOK B HACTOSIIEE BPEMS NyUIlHE XapaKTEPHCTHKN y 100aBKK cemMelicTBa
VIATOP npouspo.actea repmanckoit ¢pupmsl JRS GmbH + Co.KG VIAIOP -
e, JMHCIBeHHas 100aBKa. UMelowas OH1yMHOE NMOKPhITHE KaX 10r0 BOIOKHA,
¢cBOGOAHA OF IEPEHHCIEHHBIX HCAOCTATKOB,

Jo6asku cevetictpa VIATOP pas;muaiorcst 10 NpoueHTHOMY COOTHO-
WeHHIo OuTyW/1ten10.103a. B 3aBucHMOCIH OF o0beMa M yCJIOBHE npu-
rOTOB.ICHHUS Bbl MOXKCFE BhIOpaTh TOT cTabHiM3aiop. KO10pbld obecneyut
Hanbo1ee CTaOHALHYIO U Ka4eCTBEHHYIO cMech. [paHyasl ¢ HanboaLWHM
KOIMYEC1 BOM OUTYMAa MPEeAHA3HAUSHB] ISt TOAPATHMKOB. HE HMEIOILMX OTbITa
NIPUMEHEHHS JAaHHOM TEXHOIIOPUH, TaK Kak OHH NI03BOASIOT HAyuyuThCA paborars
co emechio [IIMA 1 HEKPHTHYHbI K BO3MOXKHbIM OLIMOKaM B 103upoBannu. Ecan
3 BAC YXKC CCTH JOCTATOUHBIH ONBIT padOTHI. HAIEKHBIE JO3HPYIOLIHE CHCTEMBI
# 0oabiHe 0OBeMbl PaboOT. Nepex0ilnTe Ha rpaHyabl VIATOP ¢ vuinvaibHbM
co.iepxaHueM OMIyMa KaK Ha Handoee JKOHOMHYHbIW BapuaHT. [ panwibl.
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00paboTantblie MOIRGHUHPOBAHHBIM OHTIMOM. TIPUMCHSIIOTCS B PErHOHAN C
KapKUM KAHMATOM.

Baina J03Hpyoas CUCTEMd AODKHA NOIHOCTHIO obecrneyuBals
CTabUIbHY IO NO4aYY B CMECHTE.Ib HEOBX0IMMOrO KO.IMYECTBA ¢1a0K.IM3aTopa.
Bce coBpeMeHHbBIE CMECHTEIM YIKC OCHALLUCHBI HAEKHBINK ,103HPYHOLIUVIH
CUCTEMAMH 0/1a4H TPaH).IMPOBAHHbBIX .[00ABOK. A CTapble CMECHTENbHbIEC
YCTAHOBKH HECIMKHO CaVIOCTOSTENhHO 000P)/10BaTh [(OCT ATOMHO HAIEHKHBLIMH
J03310paMH WITH NPHOBPECT W yiKe 10TOBbBIC,

Cyupnog E. H[edenouno-macmuunntii acgaabmobemon // Aemomoo.
oopoeu. —2001. — M 1. - C. 56-57.

WsBaeuenne

B 1999 roxy xomnanus «I1Td PACTOM» cosmectHo ¢ CorozanopHUH
APENTOKHUIA TOPOHKHHKAM HOBBIH, TEPCIEKTHBHBIH BUI JOPOKHOIO HHOKPHITHS
u3 webeHouHo-MacTHuHOro acanbroberona. A B 2000-2001 rogax B Poccuu
ObIM YIOXKEHBI NIEPBbIE YHaCTKM C MOKPHLITUEM H3 11eOEHOYHO-MAaCTHYHOIO
acansroberona (LIIMA). Yto xe kaxoe LLIMA? D10 1webeH04HO-MacTH1Has
CMECH, COCTOAMAd U3 MeOCHOYHOIO KapKaca, B KOTOPOM BCE MyCTOTHl MEXIY
meGHeM 3aroiaHeHbl cMechlo GUTyMa ¢ IpobaeHbIM neckoM. [IpuHIHNHansHas
pasnuua Mexay ILIMA u 06b14HbIM achansTo6eTOHOM 3aKTI0YaETCA B TOM, YTO
JOnyCK Ha pasmMep 1ebHs B achansToOETOHHON CMeCH HAMHOIO IHHPE, 4eM B
IIMA.

OG6ycnoBieHo 310 HaauyreM Goabluero obbeMa mycToT B acdanbro-
GeTOHHOMU CMECH, KOTOpbIe HEOOXOMUMO 3aIIONKUTE Golee MENKUMH GpakiuaMH.
B II{MA 0CHOBHYIO CTPYKTYPY COCTaBJSET KPYIHBIH 1e6eHb, a METKHIt CIYXHUT
COBMECTHO C BSKYLIMM TOJILKO JUIS CO3JJAHHS CBOETO poJia MaCTHKH, ILTOTHO
3anonHgioIel nycToe NPOCTPAaHCTBO B INEGEHOYHOM KapKace.

310, B CBOIO Ovepeb, 00yCNOB/MBAET HEOOXOAHMOCTE IPUMEHEHHS B
cmecu IIIMA 6onbioro konxuecTpa Baxkyuero (ao 7,5%).

C 06beMHO# TOUKY 3peHHs cTPykTypa IIIMA odeHb oxoxa Ha CTPYKTypY
nopucToro acansTa, KoTopas TaKke 0Opa3oBHIBAETCA KPYIIHBIM KaMEHHBIM
MaTepHaNoM, HO B HOPHCTOM ac(aibTe NpOCTPAHCTBO MEXAY KaMEHHBIM
MarepualnoM 3anoiHseTcsa ToJibko Ha 80% ot oObema, B To Bpems kak B LIIMA
00LeM HE3aNOMHEHHOrO NPOCTPAHCTBa cOCTaBIseT He bonee 3-4%.

bnaronaps cBoei xecTkoH kapkacHOH KOHCTPYKLHH, KOIZa Harpyska ¢
TIOBEPXHOCTH NEpeJaeTcs B HUIKENEXKAILUE CIOH 4epe3 HENOCPeICTBEHHO
KOHTAKTHPYIOLUME APYT C APYTrOM OTAENbHbIE KPYNHbIE YaCTHIbI KAMEHHOTO
Mmarepuana, cioi IiMA moaBsepraeTcs MEHbIUMM JAcpopMalusiM KaK B
NONEPEYHOM, TaK H B NPONOALHOM HarpaBneHusX. OTCIORa U BLICOKAsi CTOHKOCTh
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HIMA k xoneeo6pasoBauuio. [TpoBeseHHBIE HCCAENOBAHUS MPOJEMOHCTPH~
POBaJIH, 4TO NOKA3aTesIb NPOYHOCTH Ha cxkathe 11d LIIMA B 1,5-4 pasa Bsiiue,
yeM J1s 06b1uHOrO acdanbTobeToHa.

IIIMA nossHiics BCIEACTBHE HEOOXONUMOCTH MCNPABICHHS MOBEPX-
HOCTHBIX AepOopMauuift H YCHIECHHOFO M3HOCA. DKCIUIyarauus AOpOr ¢
nokpbitneM k3 LIMA noxasana, 4To 1aHHbIH BHI TOKPBITHS TONHOCTBIO PELNJ
BO3HUKIIYIO mpobaemy. KpoMe 31oro 661710 00HapyXeHO, UTO TakHe AedeKThl,
KaK oTcllaMBaHMe, 00pa3oBaHHE TPeWMH U koneeobpazoBaHue B ciyvae
npumeHeHus LLIMA npakTuyeckd He MposBIATCS.

JIoNroBe4HOCTh AAHHOIO MOKPHITHS OOBICHAETCA HAJIMYHEM JOBOJIBLHO
601600 MPOLEHTA CBA3YIOMENR MACTHUKH, KOTOPas MPENATCTBYET [pO-
HUKHOBEHHIO BJark BHYTPh CJI0.

Kaxk yxe 66110 ckazano, HIMA nmMeeT BBICOKHH MPOUEHT COnep)KaHHs
psxyuero (2o 7,5%).

Tlpu aToM nomxkha Oblia Obl CyiiecTBOBATH GOJBILIAs BEPOSTHOCTH €r0
«BBITEKaHHA» U3 CMECH FOCIIE MPOH3BOCTBA KaK B MPOLIECCE TPAHCIIOPTHPOBKH,
TaK M BO BpeMst ykaaaku. Ho ais Toro, utobwl crabusnpoBarh GHTyM, B CMECH B
npouecce MpoU3BOACTBA MPUMEHSIOT CIENHANBHYIO CTAaOHIM3aUHOHHYIO
nobasky VIATOP 66.

Jannas no6aBka npencrasnser co00# ClpecOBaHHbIE K MPONUTAHHbIE
OUTYMOM HaTypa/bHble BOJOKHA Lenmnono3sl. KonmHyectso gobasnsemoro B
cMeck crabunuzaropa VIATOP 66 cocrasaser o 0,45% ot o6beMa cMecH, T.€.
Ha u3rotosyienue 1 TonHsl cMecn HIMA TtpeGyercs no 4,5 xr crabunuzaropa
VIATOP 66.

JobGarnenune cTabHIH3aTOpa B CMECH MOXKET MPOH3BOAUTECSH BPYUHYIO
WK C MOMOLIBIO CTELHAIBHOrO A03MpYIoILero ycTpoiictba. JlobarnsTbes o
MOXET B JIOOOH cTafMH NPOU3BOACTBA CMECH M HE BIMAET HAa BpeMs ee
nonyuenus. Kpome atoro, nanHbiit crabuiuzatop He GOHTCA CHIPOCTH.

Jna npoussonctsa u ykiaankn LIMA ne tpebyercs kaxoro-nu6o
creuuanbHoro o60pynoBanus. [IpoH3BOAUTCA OH HE OOBIYHBIX YCTAaHOBKAX IS
NoJTy4eHUs ropsaucii acanbTo6eTOHHON CMECH, a YKITaibIBAacTCsl Ha JOPOXKHYIO
HOBEPXHOCTb CTAHAAPTHBIM YKIaJUHKOM C JajbHEHIIMM YNIOTHEHHEM
OOBIYHBIMH CTATUYECKHMH 10-TOHHBIMH KaTKaMH.

bonbluas A0IroBEYHOCT MOKPHITHS H €r0 MEHbILAs OJBEPKEHHOCTD
Pa3IHYHLIM Pa3pyHIEHUsM N0 CPABHEHHIO C aJIbTEPHATHBHBIMH MATepHaiaMy
MPHUBOLHT B NOITOCPOYHOM NOPSAKE K YMEHBIIEHHIO BIIOKEHHBIX HHBECTHIIHH
Jaxe npy 6obluel H3Ha4YAILHOR CTOHMOCTH.

EcnH #cXonuTh U3 NPAMOH CTOMMOCTH MaTEpHajIoB, TO NPOH3BOACTBO
ToHHBl IIIMA 06X0AUTCH AOPOXKE NMPOH3BOACTBA TOHHBEI OGBIYHOrO ac-
dansroberona Ha 30-35%. CBA3aHO 3TO C TeM, 4TO ANR U3roToBiIeHUs [IIMA
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MCNoJIL3yeTCst Oonbluee KONHYECTBO OMTYMa, KAMEHHbIR MaTepual JTydulero
KayecTBa M ClieLHajbHOro 0T6Opa, a takxe crabunusarop VIATOP u3
HaTypaJibHOro BONOKHA (1enT0Nn03a). TeM He MeHee, eClIH pacCMaTpHBaTh He
TOABKO NPOLIECC MPOU3BOACTBRA, HO €L YKI/KY H JOJTOBEYHOCTD YA0KEHHOTO
CJ10%, TO B LIEJIOM IIOSTY4YHTCS, 4T0 NpHMeHeHHe [IIMA sBnseTcs 3xoHOMUYeCKy
ONpaBJaHHBIM M0 cleayrouM (akropam:

o [TIMA 06bI4HO yknanbiBacTcs Gojiee TOHKHM CJIOEM, YeM OOBIUHBIH
acdanstoberon. Tam, rie tpebyeTcs yknaaka cios achaisrobeToHa TONLMHOMN
35-50 MM, HLIMA MOXHO YIOXKHTH TONIIMHOW 25-35 MM, 4TO MO3BOJAET
YMEHBUIHTh PacXox MatepHaia Ha | kB. M. 10 40%. TakuM 06pazoM, CTOHMOCTh
1 kB. M yilO’)KEHHOrO /105 0ObI4HOrO achanbrobeTOHa MApKH A CTAHOBHTCA
PaBHOH CTOMMOCTH YJIOKEHHOTO ciost LIIMA.

o JIonroBe4HOCTs AOPOXKHOIO NOKpbITHA U3 [IIMA npeBocxomuT Cpok
cityxOnbl ToKpeITUS 13 acansToberona B 2-3 pasa.

o CTouMOCTb 0OCNYXHBAHUS BEPXHEro €108 JOPOKHOrO MOKPBITHS,
u3roToBneHsoro ¥3 [HIMA, B 2 paza Huxe CTOMMOCTH o0chyxuBaHus cnos,
M3rOTOBJIEHHOrO M3 acganbTo0eTOHa, u3-3a Gonblledl CTOHKOCTH MpPOTHB
xoJeeobpa3oBaH s, MEHbLIEH CKIIOHHOCTH K 00pa30BaHHUIO TPEIHH U Gonbiued
1edOPMaTHBHOCTH.

B Hactoduee Bpems IocynapcTBEHHBIM AOPOXHBIM Hay4HO-HcCle-
JOBaTENbCKUM M IPOEKTHBIM HHCTHTYTOM «Coto3nopHUH» u OO0 «I1TD
PACTOM» Ha ocuose TVY-5718.030.01393697-99 pa3paGorasibl TEXBOIOTHS
NpOM3BOJCTBA, YKnaiku 4 coctas [IIMA.

VYroxeHHbIE C/I0H 110 3TOH TEXHOJOTHH B Poccuu nokasaiy cneayouue
[IPEMMYIHECTRA JTaHHOTO MOKPBITHS 110 CPABHEHHIO C PAIIOM PACTIONOKEHHBIMH
ydacTkame M3 00pIMHOTO acdanbrobeTona Mapku A u b:

¢ OTCYTCTBHE BOAAHOM IICHKH H JIyX Ha HOBEPXHOCTH B CHIPYH ONOZY.

¢ Bosee nerkoe ocBoGOXAeHHE OT CHEXHBIX 3a8HOCOB,

¢ OTCYTCTBHE BHIMMBIX 30H Pa3pyLICHHS ¥ HIETyIIeHUs.

¢ OTCYTCTBHE BUUMOTO KoJleeo6pa3oBaHus.

Cmebaxoe A., Kuproxun I., I'onun O. H]ebenouno-macmuyunsiii
acpansmobemon — Oyoywiee poccuiickux 0opoz // Cmpoum. mexnuka u
mexnonozuu. — 2002, — e 3. — C. 68-70.

WUssneuenne

3eproBoi cocras [LIMA Bkiro4YaeT BBICOKOS colepxanue ¢pakiuo-
uupoBanHOro webHs (70-80% o Macce) ¢ ynyuuieHHo#H (kyGoBUEHOMN) dopmoit
3€PEH C LEJIbI0 CO3aHUA MAKCHMAJIBHO YCTONYHBOTO MHHEPAJILHOTO OCTOBA B
YIUIOTHEHHOM €J10€ NOKpbITHA. CABHroycTOR4HBOCTH MOKpBITHA U3 LIIMA,
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Xapakrepu3yiollias CONPOTHBIEHHE KkoyeeoOpa3oBanuio, obecrieunBaercs,
I1aBHBIM 06pa3oM, TpeOyeMbiM 3HaueHHeM Kod(pHULIEHTa BHYTPEHHEO TPEHHS.
[loaToMy B mecuaHOH 4acTH CMECH NPHMEHAETCH MCKIIIOMHTENLHO MECOK U3
OTCEBOB APOONEHHS TOPHBIX MOPOJ, TaK KAaK MPHPOIHBIA MECOK CHHXAeT
k03 dHuKMEHT BHYTpeHHero Tpexus. Kpove Toro, BICOKOE CoaepxaHue Kpy ITHOM
¢dpakunu kaMenHoro Marepuasa B LLIMA nossonseT NOAyunTs NIEPOXOBATYIO
TIOBEPXHOCTE MOKPLITHS U 0OECNEYnTh Tpebyembie 3HaUeHHA KondduureHTa
CUENEHNS KOIeCa C MOKPbITHEM.

Cueaywiuueii ocobenunoctsio HIMA gpusercs nosnilieHHOE. 0O
CPaBHEHMIO C 1PAIMILHOHHBIVIH TOPSUHMH CMECAVIHM. coepxkanue Outyva (5.5-
7,5%). BOabLIOC KOTHYECTBO BSHKY LIETO NPENATCTRYET MPOHMKHOBEHHIO BNar
BHYTPb CJIOS1, IOBHILIAET YCTOHUMBOCTDb K CTAPEHHIO, BOLO-, MOPO30CTOHKOCTD,
TPELIHHOCTOHKOCTb W, B KOHEYHOM CHETE, 3HAYMTENbHO YBEIHYHBAET
JIONTOBEYHOCTb NOKPBITHA. B HEKOTOPBIX 3apyDexHBIX CTpaHax CpoK CityKObi
nokpsituii U3 LLIMA cocraBnsetr 6onee 20 ner. OnHako NMOBBIIIEHHOE
cofepxanie 6HTYMHOIO BSXXYILETO B CMECH HYXHO CTabHIM3UpOBaTh, TO €CTh
MPEAOTBPATHTH €r0 OTCJIOCHNE U CTEKAHHE C MOBEPXHOCTH 3epeH LieOHA mpu
BBICOKHX TE€XHONOTHYECKHX TEMIEpaTypax NMPHUTOTOBICHHSN, XPaHEHHS,
TPAHCIIOPTUPOBaHHA H yKiIaAkH. JlanHas npobiiema erko petactcs BBeAEHHEM
B CMech CTabHIIM3HpYIOIeH 1006aBKH, HAMPHMED LETIOA03HOrO BOJIOKHA.

B 2000-2001 ronax B Poccuu B nopsake NpoH3BOACTBEHHO-OMBITHORO
BHeJpeHus Gbino ynoxeHo okomno 200 Tric. M? nokperruii n3 LIIMJL. OcHoBHoO#
obbeM BHeapeHHS GbUI OCYIIECTBIEH NPH CTPOHTENLCTBE ABTOMOGHILHOM
poporu «Jlon» Ha yuactke MKAJ] — Kammipa, rae cHavana Ha 118-119 kM, a
3arem ¢ 95 o 105 kM Obin ynoxeH Bepxuui cioil mokpbitus u3 [IIIMA-15 u
HIMA-20. B pesynsrare ycTpoiicTBa TOKPRITH, KOTOPOE OCYIIEeCTBIANOCH 3A0
CCY «Acdanbr», OAOQ «lientponopcrpoii», ObimH 0TpaboTaHbl TEXHONOIHH
TMIPUTOTOBJIEHHS, YKJIAAKH H YIUIOTHEHHUS cMecei u3 [LIMA.

I1leberoyHo-MacTHYHbIH acanbTOOETOH NPHTOTOBNAIH B CMECHTENBHBIX
ycTaHOBKax nepuoaudeckoro aehcraus pupm KAMMANNY u « TELTOMAT»
(T'epmanug) npou3BoAUTENBHOCTBIO 300 H 240 T/4aC COOTBETCTBEHHO ITyTEM
CMEIIMBAHUS B HarpeToM COCTOSHMH LieOHs, Hecka U3 OTCEBOB XpOONEHHS,
MHHEPaJIbHONO NOPOLIKa H GHTyMa, a Takoke CTabHIH3HpYyIoinei 100aBky B BUIE
MPONUTAHHBIX GHTYMOM M CIPECCOBAaHHBIX TPaHY/l U3 BOJOKOH LEJLTIONO3HL.
Crabunmsupylomue no6aBku BBOAMWIH B cMecHTenb AB3 Ha pasorperthiii
KAMEHHBIH MaTepHall 0 HIIH BMECTE ¢ MHHEPATHLHBIM MOPOLIKOM, TIPOH3BOAS
«cyxoe» nepeMelunBanue B TeueHue 15-20 c. IIpu nocnenyiouieM nepemeny-
BaHHM CMeCH ¢ OMTYMOM cTabuian3upyroilas n06aBka paBHOMEPHO pac-
npexensercs B 06beMe achansTOBOrO BKYIIETO BELECTBA.
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BBonuMbid B cMecHTEN b CTaOUIH3aTOP 103UPOBAIH BpYuHYI0. OHAKO
JUTSl yMEHBILIEHH S BEPOATHOCTH OIUMOKH M CHIKEHHSI TPYIOSMKOCTH OTpebHOEe
KONUHYEeCTBO cTabuau3MpyroueHt 106aBku ot 0,2 10 0,45% unu 2,0-4,5krual T
CMeCH HeoOXOIMMO JO3HPOBATH C NOMYCKAEMOH TOTPelIHOCTEIO +5%, HCHIONB3YA
creuHanbHbie N03UPYIOLIHE CUCTEMB! O6HEMHOrO MM BECOBOrO THMA.
Jlo3uposanue crabunusupyoueil 106aBKH MOXET OCYLIECTBAATLCH aBTO-
MAaTHYECKH U3 CHJIOCHOH OGailiHM MM KOHTEHHepa.

[TpurotosieHHyt0 acdaibToOCTOHHYIO CMECh U3 CMECHTENA NIEpErpyXaliu
B HaxkonurebHble OyHKeph! U laliee — B Ky30Ba aBTOMOOH/I€i-CaMOCBaOB Ais
TPaHCIIOPTHPOBAHHA €€ K MEcTy yKjaakd. Hicronb3oBaHue HaKOMUTENbHEIX
OyHKEpOB B KayecTBE BPEMEHHOro ckiaja Ajisi xpaHeHus cMeceil 1IIMA
1I03BOSIANIO 06ECIeUHBATh PHTMHYHOCTD HX BHIMYCKA HE3aBUCHMO OT HAIUYHS
TPaHCNOPTHBIX CPEACTB, U3MEHEHUS PEXHMOB YKIIA/IKH, 2 TAIOKE COKPATHTH
BpEMsi 3aTpy3Ky aBTOMOOHJIEH ¥ MOBBICHTH NPOH3BOANTENBHOCTE AB3. OnHako
OIBIT IIpOBENERUS paboT noKasal, uTo Bpems xpaHeHus cMecH ILIMA B GyHkepe
HE JO/DKHO NpeBbinarh 0,5 yaca.

Ipobnaemoli TpanMLMOHHLIX ropsuuX acgansTOGETOHHBIX cMecei
ABIAETCA CKIOHHOCTB K CEerperauud Ha BCeX TEXHONOTHYECKUX nepenenax. B
CBSI3U C 9THM CJIEZYeT OTMETHTb, uTo y cMeceli IIIMA oTcyTcTBOBaMH NpU3HaKU
cerperauui B NPOLECCE NPUIOTOBICHHS, XpPaHECHUS, TPAHCIOPTHPOBAHUA U
yxnaaxu. Tpancnopriposanue cMeceit HIMA k MecTy YiU1aAK# OCYIECTBIBUIOCH
6onplIEerpy3HbIMUH aBTOCAMOCBaNaMHU, 00OpYNOBaHHRIMH TEHTAMH g
MpesOTBpallleHus OCThIBaHMS cMeceill. TepMOH30nsALHH cMecH NPpHAABanIoCh
BAXXHOE 3HAYEHHUE, TAK KAK €€ TeMIIepaTypa B MOMEHT BHITPY3KH B OyHkep
achanbToyKNIanuKKka 10InkHa 6bith He Huxke 150°C.

ToaroroBuTenbHbIC PAOOTHI IEPER YKIAAKOH BEPXHETO CI0S IOKPHITUA
coctosnn U3 obsrdHoro HaGopa onepaiuii: BLIDAaBHUBAHHA, OYACTKH H
HOArPYHTOBKH NOBEPXHOCTH HIOKeNexALLero cnost. Ocoboe BHUMAHHAE yAeIsIoch
oGecneueHHIO CUEMNEHU MEXIY CIHOAMH. B CBS3H C NOBHIIEHHBIM
conepxanueM Outyma B LIIIMA nepepacxon OMTyMa B CBA3YIOHMIEM CIIO€
HEIONYCTUM. BUTyMHAas IMYyNbLCUS HAHOCHIACh HA MOATOTOBJEHHYIO
NOBEPXHOCTb HHXKHEIO CA0S NOKPHITHA ABTO IYIPORATOPOM C HOPMOH pacxoaa
0,2-0,3 n/m?. [Tpn HaHECEHUH IMYITLCHH Ha OTdpe3epoBaHHYIO OBEPXHOCTH ee
HOpMa yBenu4YuBaiach B 1,5 pasa.

TexHONorus yxJIaaKu H YIJIOTHEHHS cMecel U3 eOeHOUHO-MAaCTHIHOTO
acanpToOETOHa BLIMOIHACTCS CTaHJapTHBIM 06opyRoBaHueM — acdasisro-
YKIAAYMKAMH M KaTKamMH, HO BMECTE C TeM HMEET CBOHM Creruduueckue
ocobeHHOCTH. Vkiaaaka BepxHero caod nokpbitis u3 [IIMA Ha aBrogopore
MKAJL - Kampa ocyiuecTrianack cpasy Ha Bcio wvpuHy (13,6 M) Tpema
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TYCCHHYHbIMH acdanbToyknanunkamMu mogpene# Super-1800 u Super-2500
bupmser «Vogele» (TepManus).

Jlpa yianuuka 61 OcHalleHbl pabounmu opraHamu tuna SB 475 TV
¢ TpamOyroumM 6pycoM M BUOPOMIKTOI, a OXHH — pabOYHM OPraHOM BBICOKOTO
yrnotHeHus AB 475 TP2 ¢ tpam6ytomum 6pycoM B AByMs NpecCylOLIHMH
mitankamu. [IpeaBaputensHOe yrIOTHEHHE OCYILECTBAMIOCH JIHIUb TpaMbylo-
wuM 6pycoM ¢ yactoroit 800-1000 ynapos/muH u xoom 6pyca 4 mm. PaGounii
opran ac¢anbToykJlal4Hka YCTAHABIMBAIH BblLIE IPOEKTHOH OTMETKH
MOBEPXHOCTH MOKPBITHS C YHETOM IPUIIYCKa Ha YIJIOTHEHHE, COCTABIAIOLLErO
5-10 % or TomuuHs cnod. B nmpouecce yknaaku 3a acanbTOyKIaAMHKOM,
OCHallleHHbIM GoJiee TSAXKENbIM M JUIHHHBIM paboyuM OpraHoM BBICOKOrO
YIUIOTHEHH, HabONaliCh CiTyYal BbIJABIHBaHHS N30BITOYHOTO BSXKYLIETO Ha
IOBEPXHOCTH MOKPHITHSA. JTa OCOGEHHOCTH JOJDKHA OBITh YYTEHA MpH BbiGope
YTUIOTHAIOIIETO paboyero opratia U pexuMOoB ero pabothi npu ykaagxke IIIMA.

basol ans paboThl aBTOMaTHYECKHX CHUCTEM ac(anbTOyKjIaaYMKOB
CITY’XKHJIK KOTIHDHBIE CTPYHbI, 6-METPOBbIE JIbDKH M KOPOTKHE JIbDKM (Oaimankm).
AcdanbsToyKlalMHKH PAcIioNaraiuch YCTyIIOM, OJHH 32 IPYTHM, C pacCTOSIHHEM
Mexay Humu 10-30 M. CkopocTb yK/IaIKH 3aBHCENA OT PATMHYHOCTH AOCTABKH
cMecH Kk acaibTOyK/IaIUKaM H HaXo4uach B peaenax 2,0-3,0 M/mMun. Onnako
cledyeT OTMETHTh, YTO NPH BO3MOXHOCTH CTaOM/IbHOH JOCTaBKM GOJNBLIMX
06BbEMOB CMECH Ha JIMHHUIO CKOPOCTh YK/IaJ4HKOB MOXET OBITh yBEIHYEHa IO
4,0-5,0 M/MHH.

HMocne npoxoxa acdansToykianyuka NOBEPXHOCTh IMOKPBITHS HMena
Tpebyemyto GakTypy C paBHOMEPHO pacnpe/ieieHHbIM KAMEHHBIM MaTepHaIoM
6€3 PakOBHH, TPEILHH, Pa3PLIBOB CIIOLIHOCTH U APYTHX AE(EKTOB.

Crneunduka 1e6eHOYHO-MACTHUHOrO acgansTobeToHa — OTCYTCTBHE
CYXOr0 KOHTAKTa MEXIY OTIebHbIMH YacTHI[aMH KaMEHHOTO MaTtepuasa, 4ro
npeAonpeaensieT TEXHOJIOTHIO YIUIOTHEHUS, IPY HeCOOMIONEHHH KOTOpOi
BO3MOXHO pa3pyllieHue oOllel CTPYKTypbl €/10sl MOKpbITHA. B CBA3M ¢ 3TUM
yiotnenne HIMA #a onbiTHoM yuactke aBTozoporn MKAJL — Kawupa
OCYILECTBIBIOCH IS1aAKOBAIBIIOBBIMH KaTkaMu Maccoli 9-11 + B crarhnueckom
pexuve.

Bo u3bexanue pasaaBnHBaHHA KPYMHbIX 3€PEH KAMEHHOTO Marepuana
HCNO0.1b30BaHHE BHOpaLMK Ha Kkarkax Hezonycrumo. Tawke M3-3a BBICOKONO
COJIEPKAHMS BAKYLIETO I YIIOTHEHUs NOKpbI1Us u3 LLIMA nenb3s
UCMO/b30B4Th KaTKM Ha MHEBMOLUHMAX. YNNOTHEHHE BepxHero cnos ILIMA
TONLUMHOK 5 CM MPOM3BOAUNOCH OTPSAOM H3 6 KaTKOB — MO /B3 32 KaXIbIM
achasbToykaanuuxoM. Kaxasii n3 karkos coepilan 1o (ecTb [POXOA0B (10
OIHOMY CJIely HA CKOPOCTH 5-6 KM/4ac. Y4UThIBas YCKOPEHHOE OCTHIBAHHE CIOs!
IIIMA. ymIOTHEHHE OCYLIECTBIIANOCH P HaHOO: IbILIEH TeMIepaType CMecCH.
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TNpH MaKCHMAILHO BO3MOKHOM B fIpOLIECCE YKATKH NPHOTHXEHHH KaTKOB K
aca;IsToyK:1aIuMKaM KOPOTKHMH 3axBaTkaMH 1o 50-60 m. B cBA3u ¢ Tem, uto
cmecH LLIMA Gosiee tunkue. yeM OOBIMHBIE CMECH M3 NIIOTHOTO acha-1bTo0eToHa
no I'OCT 9128-97, neodxo1umo ObL10 00ecnedTh XOpolliee OPOLIEH HE BAJIbLOB
KaTKOB BOAOH. B 0T.1€bHBIX €Ty Hasix, KOrjia TOBEPXHOCTb Ba/blla CMaYKBAJIach
HETIOMHOCTBIO, OTMEYEHO HaTHTIaHHe Ha Hero cMecH. TIpH 3TOM Ha MOBEPXHOCTH
YKIIaABIBAEMOTO NMOKPbITHS TTONBUIHCH Ae(EKTH! B BHAE BBIPHIBOB WEOHA. DTH
nedexTbl ObUTH JIETKO JIMKBUIHPOBAHBI MyTeM J00aBNCHUS M pa3spaBHUBAHHSA
ropsiuei CMECH 1epe/l 11POXONOM KarKa.

Teopus u npakmuxa npuMenenuA uebeHoYHO-MACMUNHO020 achans-
mobemona ¢ 3anaono-Cubupckom pezuone / A. Ia, A. Xypayckac,
B. Nooonpuzopa, /1. Bapanoe // Aemomob. oopozu. — 2003. — M 2. — C. 90.

HN3Biieuenne

CepbesHoil ansrepHatuBoil acdanstobeTony B cepe N0POKHOTO H
a3pOAPOMHOT0 CTPOUTELCTBA CTAHOBUTCA IHEOEHOYHO-MACTHUHBIR ac-
dansroberon (ganee 11IIMA). B Hacrosinee Bpems B 3anaguoit Espone [IIMA
ABNAETCA XOMHHHPYIOLIHM MaTE€pPHaIoOM AJIA YCTPOHCTBAa MOKPBHITHH aBTO-
MOOHIIBbHBIX JOPOT C TSKENBIM H HHTCHCUBHBIM JABHXXEHHEM U a9PONIOPTOB.

ecTkuii kapkac W3 BHICOKONPOYHOIO UIEOHS ¥ 3aN0IHEHHE ITyCTOTHOM
4aCTH MacTHYHOMOAOGHOH Maccoi onmpeernsiorT KOoMIieKe H3HKO-MEXaHH-
yeckux cBoiicTs [LIMA, BLIrOAHO OTIHYarOIMXCs oT acansrobeToHa, 0coOeHHO
I ycaoBuit 3kcnutyatauMu B 3anagHo-CHOMPCKOM DETHOHE, C BHICOKHMH
TIETHUMH ¥ 3KCTPEMasibHO HM3KMMH 3HMHHUMH TeMmrepatypaMu. Passuteie
OWTYMHBIE CIOH Ha 3epPHAX MUHEPAIILHOIO MaTepPHANa K BBICOKOE COAEPKAHHEM
csobonHoro butyma B HIIMA cMecH npefoXpaHsioT €€ 0T YCKOPEHHOMO CTapeH st
Kak [IPH IPUTOTOBJIEHHH, TaK U B IEPHOA IKCILTyaTalu. Beicokas naoTHOCTS,
CABHIO-TPEIUHOYCTOHUUBOCTD, U3HOCOYCTOHYMBOCTH I1IIMA nospoasioT
YCTpauBaTh TOHKOC/OHHBIE cl0M u3 LIIMA npaktHueckd Ha BCEX TUMax
OCHOBaHHH, B TOM YHCII€ Ha OPTOTPONHLIX NIUTAX METALIHYECKUX MOCTOB, &
GornbLuas MIEPOXOBATOCTh, CHIYKEHHE aKBAILTAHKPOBAHH S, BOJHOIO a3p030JIA H
YPOBHsl IlyMa cO3/1ai0T Oos1ee KOM(OPTHBIE YCIOBHS ABHXKEHHSA, OCOOCHHO B
IIEPHOA BHINATEHHS OCAIKOB ¥ 00pa30BaHHU roO0Neaa.

Ieperie B 3C pernoxe 3KCAepUMEHTalIbHbIE y4acTKU H3 [LIMA Oput
nocrpoetsl B Huxuenaprosckom paiione XMAO B 2002 r. Ha aBTOMOOHILHBIX
noporax Cypryt— HuxueBaproBek, Jlanrenac — ITokaun. CtponTtenbHbie paboTh
BeINOTHANKCh CY «MernoHHegTeras» noa pykoBoacTsoM HinkHeBapTOBCKO#H
peruoHanpHoM aupekuuu JlopoxHoro nenapramenta XMAO nps TeXHAUECKOM
conposoxaeHud I'Y HUHM CM u OO0 «Crpoutenshas naboparopusi». Jlis
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YCTPOMCTBA MOKPLITHS TONMIMWHOH 5 CM Ha OCHOBAHHHM H3 COOPHBIX XeNe3o0-
6eToHHbIX KT ObLTa HcnoNb30BaHa cMech Tuna HIMA 0/15 ¢ conepxanunem
webns 68%, Guryma 6,4%, crabunusnpyiowas gobaska (C) TOPCEL -0,31%
OT Maccel 3ameca. CMech rotoBuiin Ha ACY «<AMMAN-160», nonaya CJ]
OCYIIIECTBISANACE Yepe3 JIMHUIO NM0Ja4 MHHEpPaJIbHOTO Nopoluka 13 2 OyHkepa.
Ipu ycrpoiicTBe NOKPBITHA UCHOMB30BAIACH YKJIAJOUHAS H YIJIOTHAIOLNAA
TEXHHUKa, IPUMEHsIeMas TpH CTPOUTENbCTBE AC(AILTOOETONHBIX MOKPBITHIA.
Pacnipenenenne mwebHs A yCTpoicTBa LIEPOXOBATOTO NOKPLITHS BHINOJIHANN
neckopaszbpaceipareneM KJIM. CnoxkHocTel npH MPHTrOTOBIIEHHH CMECH M €€
yKiIajake He BO3HHKano. CieayeT OTMETHTb BBICOKYIO CABHIOyCTOHYHBOCTD
[HIMA cmecu. I1pu pacnpeaeneHiy miebHa Ha C1oH, MMEIOIMHA TeMnepaTypy
okono 150°C, zae3xan rpy30Boii aBToMo0HIE o6LIeH Maccolt okoino 15 T, npu
3TOM CABHTA WK 00Bana KPOMKH He NIPOHCXOAHNO. Brino oTMeueHo xopolee
CUEIJIEHUE CJIOEB NP CTHIKE Nosoc faxe 6e3 obMasku 6UTymom.

B 2001 rony B r. HoBocH6upcke 6bu10 ynoxeHo nokpeitue u3 LIIMA
TIpH KaNXTaTbHOM PEMOHTE METAJUTHYECKOro MOCTa yepes p. O6b (CTpouTeIbHAA
opraausauus 000 «P3uur»). Ucnonssosana cvech LIMA 0/20, crabumu-
supyolllas fo6aska Viatop-66, pacxox — 0,42%. Cmech rorosuiack Ha ACY
AC117-2K, nozuposanue CJ] npou3BOAMIOCH BPYUHYIO.

B 2002 rony Ha aBTOMOOHIbHOM mopore Cypryt — HHxkHeBapTOBCK
NIOCTpOEH yyacTok Nokpbitus u3 LIIMA nporsoxeHHOCTBIO 7,5 kM. Jlo3upoBanme
1 noxnaya CJI TOPCEL npu pacxone 0,32% npoHCXOOUA0 NPH MOMOILU
CHeLHaIbHOTO 03aTOpa, YCTAaHOBJICHHOIO B TEXHONOrAvyecky uens AB3.
Pocchinp 11e6Hs NpOM3BOAUIIH HaBeCHbIM 06opynoBanneM Ha MKCM-800,
H3TOTOBJIEHHEIM crielnanucTaMi 3A0 «ABTonopcTpoiiy.

B stoM ke cesone B ToMckoit obnactu Ceetnenckum JIPCY noctpoen
yuyactok u3 IMA 0/15 nporskeHHocTs 1,3 xM Ha aBronopore Tomck —
Konnaureso. Cmeck rotosunack Ha ACY Teltomat CJ1 TOPCEL noaasaniace B
MEIIaNKy BPY4HYIO.

O6cnenosanue ONMBITHLIX YYACTKOB, TOCTPOeHHBIX B 2001 1., noxasano
NoBHILEHHYI0 ycToluuBocTh IIIMA K BO3NEHCTBHIO KJIHMAaTH4ECKHX H
TPaHCIOPTHEIX HArpy3ok, ®@akTypa NOBEpXHOCTH MO3BOJMJIA MOBBICHTH
k03¢ PuuUenT cuenyeHms nokpbiTHa U3 LIIMA B cpaBHeHUH ¢ achanbToGETOHOM
1 A ¢ 0,31 5o 0,48. Ha yuactkax orMe4eHO MeHblIee 00pa3oBaHHe CHEXXHOTO
Hakara. Tpemunsl B LIMA, BO3HHKAOLIHE Hal TEMIEPATyPHBIMH INBAMH
c60opHBIX Keye300eTOHHbIX OCHOBaHHi, B JIETHEE BPEMS CKJIEHBAIOTCS,
NpEMsATCTBY MPOHHKHOBEHHIO Bark B ocHoBaHKe. LIIMA o6ragalot ayyumum
KOMILTIEKCOM (H3HKO-MEXaHHYECKHX CBOMCTB Ans 3anagHo-Cubupckoro
pErHoHa.
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