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PexoMeHaallNU 10 YKpeIUIeHHI0 000YMH 3eMJISTHOTO TIOJIOTHA C

NMpUMEHEeHHeM CTaOWIH3aTOpOB FPYHTOB pa3paboTaHbl MHXKEHEpaMH
B.A. [lonoseiM (pykoBopuTens pazpadorku), B.M. boponuseim,
kanp.texH. Hayk M.C. KoranzoHoM (XOAAHHroBas KOMITAHHSA

«ABTOHOpPTEXNpPOrpecc»); KaHA. TexH. HayK B.M. OJIbXOBHUKOBBIM,
nokeHepoM H.I1. CuHuneinon, 1-poM TexH. Hayk A.B. Pynedckum (1 11
Pocoopuun) no 3akaszy YnpaBjieHUSs MHHOBAUHUNA M TEXHUUYECKOIO
HOPMHUPOBAHHUA B JOPOXHOM X03siicTBE 1 OoCynapCcTBEHHOM Ci1yKObI
DJOPOXKHOTO X03AMcTBA MuHUCTEpCTBA TpaHciopra POCCUMCKOM
DOenepanui. B mporeeHuy 1ad00OpaTOpHBIX UCCIEA0BAaHUN IPUHHUMATH
yyactue uHxkeHepol A.E. bypeit u A.A. lllepemerseBa (OAO
['unponopsun);, H.A. T'opmkora u L1 Menar (I'Tl Pocnopaun).

B Pexomengauusx yuyTeHbl 3aMevaHug U npemioxenns OAO
['unpoxopuuu (B.H. Menpuuk); M® 3A0 «Tpya» (KaHQ. TEXH. HayK
C.H. Jy6una); 3A0 JICO «MJIAH-JI» (xana. TexH. Hayk I .. EBrennen);
['Y «¥Ynpanenue aBroMoOUIbHOM Maructpainu Mocksa — MHUHCK»
(A.B. YepkacoB); 3apenyouiero kapeapor HHXEHEPHOU NeONOruy U
MexaHuku rpyHToB MAJIU n-pa TexH. Hayk 3.M. Jlobpora.



BBEAEHHUE

3HAYMTEJIBHOE pacTipocTpaHerHue B Poccun 3a noceanue 10 ner
TIOJYYWIH METOAbI CTAaOMIN3aUMK TIIHHUCTBIX I'PYHTOB PacTBOPAMH
CTaOHUIN3aTOPOB HA KMCJIOTHOM ocHOBe. OOpaboTka cTabuiuzaropamMu
IIO3BOJISIET YBEJIMYUTh MOJYb YIPYTOCTH M IPOYHOCTHBIE XapaKTe-
PUCTHKH MIHHUCTOrO rpyHTa Ha 20-30%. OnqHOBpeMEeHHO MOBBIIIACTCS
BOJOCTOHUKOCTE I'PYHTA, a4 ONITUMASIBHAA BIIAXHOCTh CHHMXXKAETCS HA
2-4%. XapakrepHasd OCOOCHHOCTh METOAa — IPUMEHEHHE PacTBOPOB
CTaOUIU3aTOPOB OYEHb HU3KOW KOHUEHTpauuu. PeanbHBIH pacxon
crabunuzaropa Mnpv CTPOUTENBCTBE | KM KOHCTPYKTHBHOTO CJIOSA
ToJiiuHoN 20 cM M muMpuHOM 8 M coctariger 120-200 n. Ilocnennee
O0CTOATENILCTBO MO3BOJISIET NOJYyYaTh TPOMAAHBIA 3KOHOMHYECKUL
3¢dEKT HA CTPOUKAX, MOIB3YIOIUXCA MPUBO3HBIMH KaMEHHBIMH
MaTepHUaIaMHu.

MHuoroneTHuH IpakxTHYECKHWH OMBIT MPUMEHEHHA 3THX CTAOHITH-
3aTOPOB B pa3HbIX perHoHax Poccuu mokasan, YTo BBUAY HELOCTATOUHOMN
BOJOCTOMKOCTHA U MMPOYHOCTU 0OpabOTAHHBIE CBA3HBIC IPYHTHI HMEIOT
OrpaHUYE€HHOE IIPUMEHEHHE, a 3a49aCTYIO TPEOYIOT 3HAYUTEABHEIX 3aTPaT
Ha YCIOXKHEHHE IOPOXKHOM KOHCTpYKUMH. Ha yyacTkax Jopor B MecTax
BHICOKOIO YPOBHSI I'PYHTOBBIX BOJI CO BTOPLIM M TPETHUM THIIOM
MECTHOCTH IO YCIOBHAM YBJIAXHCHHA BO3HHKAeT HEOOXOAHMMOCTH B
0043aTE€NbHOM YCTPOHCTBE THAPOM3ONALMOHHBIX ITPOCIOEK W
BOZOHEIIPOHHIIAEMBIX MOKPBITUH MIH 3alIHTHLIX CJIOEB, B YBEIUUCHUMA
BOAOCTOMKOCTH CBSA3HBIX IPYHTOB, 00pabOTaHHBIX CTAOMIIH3aTOPOM.

[IpoBeneHHbIe pabOTHI IOKA3AJIH, UTO TIOJIOXKUTENBHBIN 3¢ deKT
OOCTHUTaeTCA B Ciiydae 00padboTKu CTabHIH3aTOpaMu JIMLIb CYDITMHHCTHIX
W [JIMHUCTBIX I'PYHTOB OIPENEIICHHOTO MHHEPAJOrMYeCKOro CocTaRa.
[Ipu 3ToM CHUXEHME COACPKAHUS TIHHUCTBIX HacTul a0 30%
3HAYUTEIBHO CHIDKAET (GPN3HKO-MEXaHHYECKHE CBONUCTBA 00pabOTaHHOro
IrPyHTa. DTO OrPaHUYUBAECT BOZMOXXHOCTH IIPUMEHEHHSI METO/1A.

B nocienaue roapl pazpaboTaHbl KOMIUIEKCHBIE METOBI
VKPEIUICHHS [NIMHHUCTBHIX TPYHTOB C NPUMEHECHUEM CTAaOWIN3aTOPOB,
CHHTETHUYECKHX CMOJI, BAXKYLUIMX MarepHuanoB. IlpuMeHenne 3TUX
METOHOB MO3BOJAET 3HAYUTECNBHO NMOBBICHTH BOOJOCTOUKOCTh M
IIPOYHOCTHBIEC XapaKTEPUCTUKH YKPETUICHHBIX NIMHUCTHIX TPYHTOB.



PaspaboTaHHble METOABI MPHUIOAHBI IJIS MCMOJb30BaHUA IPHU
CTPOHUTEIBCTBE AOPOXKHBIX OCHOBAHHH U yKpeIUieHMH O00O04YMH

3eMJISHOT'O TIOJIOTHA.
B HacTosIIMX peKOMEHAALMAX MPUBEAeHA TEXHOIOrUA paboT 1o

YKpeIUIeHHIO 000UMH pa3siuYHbBIMU METONAMU.

1. OBIIUE HOJJIOXEHMSA

1.1. VkperieHue 000YHH 3eMIISHOIO TMOJIOTHA C IIPUMEHEHUEM
CcTaOMJIU3ATOPOB IPYHTOB OCYIECTBIIAIOT C LIEJIBIO 3aII[HTHI 3€MJISHOIO
[10JIOTHA ¥ MPUKPOMOTHOH 30HEI JOPOXHOH OACXKABI OT pa3pyIlICHUA,
yBJIaXKHEeHUS U BoIoJHeHU Tpeboanuii CHull 2.05.02-85 «Asromo-
OMIIBHEIC JOPOTrHY.

1.2. VYkperenue o004YHH OCYIIECTBIAIOT IYTEM CO34AHMS Ha
YaCTH LIMPHHBI OOOYHMHBI CJI0S M3 MECTHOI'O HJIM NMPHUBO3HOIO I'PYHTA,
006paboTaHHOIO BSDKYIAM MATEpHAJIOM WM CTaOHIIM3aTOPOM.

1.3. Insa o6paboTKH IPyHTOBR MOIryT OBITh HCIOJBL30BaHBI
crielMalibHble CTaOMIN3aTOPhl, CHHTETHYECKHE CMOJTBI, OPraHHUYECKHE
WY HEOPTraHWYECKHE BSKYLIHME MaTepPHAJILI.

1.4. Beibop cnocoba ykperuieHuss 0004YMH U TEXHOJIOTHHU
NPOU3BOACTBA paboT oNnpeAeaseTcs TUIIOM IPyHTa 0004YHH, KaTeropuei
JOPOrH, TEXHONOTHYECKUMH BO3MOKHOCTAMHU OpraHU3alliH, MPOU3BO-

nqieH padboThl.

2. IPUMEHSEMBIE MATEPHAJIBI

2.1. lna yxperuieHus 0004YMH NPUTOOHBI:

a) TPYHTHl ONTHMAJIBLHOIO TFPaHYJIOMETPUUYECKOTO COCTaBa,
0OpaboTanHbie cTabunmuzatopom «Jloptex»;

0) MIMHUCTBIE TPYHTHI C YUCJIOM IacTHYHOCTH OT 5,0 mo 17,0,
00paboTaHHbIE KATHOHHBIMHU THAPO(GOOH3aTOpaMHU;

B) IJIMHUCTHIE (CBA3HBIE) IPYHTHI, YKperleHHble KapOaMHuaHOH
cmonol (K®IXK) u crabunmzaropom «Jloprex»;

I') TPYHTBI, YKPEIUICHHBIE LIEMEHTOM COBMECTHO ¢ OHMTYMHOM
IMYJILCHEH.
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2.2. Jins ykperieHnss 0004MH NPHMEHSIOT CENYIOINHE CTa0OMITH-
3UPYHOLIHE, THAPOPOOH3HPYIONIHE H BKYIHE MATEePHAIHL:

Ilo TexHonorum 2.1.a — crabunu3zarop «JlopTex» — MHOIOKOMITO-
HEHTHBIH COCTAaB HA OCHOBE CEPHOM KHCJIOTHI, BKJIKYAIOIIHH
ractugukarop, ruapodobnzarop, cyib(pOHOBBIE KHCIOTHI.

[1o Texuonoruu 2.1.6 — xatuoHHBIE rHAPOPOOU3ATOPHI THIIA
MALI -I'¢ — xatuonHsie rugpododbmsupyromue IIAB Ha ocHOBe KyOOBBIX
OCTaTKOB JKHUPHbIX AMUHOB.

[Io Texnonoruu 2.1.B — cTabunu3aTop Ha KHUCJIOTHOM OCHOBE

«doprex»; cmona kapbamugHas KOXK(M), ximopucThiii aMMOHMH (B
KaueCTBE OTBEpAMUTE/IA KapOaMHIHOM CMOJIBI) C COAEpPKAaHUEM
OCHOBHOIO BelwiecTBa — 97%.

ITo Texnonorum 2.1.r — moprTnanauement M-400; 6urymnas
IMYIbCUA aHMOHHAd DBA-3 ¢ conepxkanueM duryma 45%.

2.3. XapaktepucTuku kapbamuaHou cmostsl KOXK(M):

MaccoBas 1ong HeneTy4Yux Belects — 69,2%.

MaccoBas nons ceodoaHoro popmanbaeruga — 0,24%.

YcnoBHasA BA3KOCTH 1O BUCko3uUMeTpy B3-1 — 55 .

Bpems xenatunuzanuu npu 100°C — 49 c.

pH=17.,9.

CMemunBaeMOCTb CMOJIBI C BOJOM B COOTHOIIIEHMH |:2 o 00BeMy —
TIOJTHAS.

2.4. PexoMeHIyeMbI€ COCTaBbl CMECEH 1)1 YKPEIUIeHUs 000UYHH:

[To TexHomoruy 2.1.a — onmTUManeHbIi rpyHT, 06paboTaHHbIH
crabwin3atopoM «Jloprex», — necyano-rpasuiHas cmecsh (111'C) —
100%:; cynecws —27% ot maccrl I11'C; crabunuzarop «Jdoprex» — 30 mi
Ha 1 M° cMech.

ITo TexHonoruu 2.1.6 — MHUHKUCTHIA I'PyHT, 00paboTaHHBIN
KaTHOHHBIM rufpodoOH3aTOpOM; OPUEHTUPOBOYHOE KOJIHUYECTBO
KaTHOHHOTO ruzipododusaropa — 0,2-0,5% oT Macchl rpyHTa.

ITo Texnonorum 2.1.B — cymech, YKpelUieHHaa kapbaMugHoMH
cmonort KOX(M) u crabunuzaropom «loprex».

ITo TexHonoruu 2.1.r — cynech, YKpeIrjieHHas EMEHTOM
COBMECTHO ¢ OMTYMHOH 3Mynbscuel, — cyneck — 100%; nemeHTt —
8-10% ot macchl rpyHTa; OMTYM (B coctaBe OMTyMHOI sMynbcun) — 3%
OT MaccChl I'pyHTA.



2.5. Jlna o6paborku crabunusaropom «Jloprex» Hauboiee
MpUroAHbl rpyHThl ¢ pH BOoAHOM BLITSKKH MeHee 7,0.
2.6. JIng o6paboTku kapbaMUIHOM CMOJION U CTabMIIN3aTOPOM

«JToprex» MOXKHO NMPUMEHATH IPYHTHI CIEAYIOMMX Pa3HOBUAHOCTEM:
CYINIHHKH, CYIleCH, IECKH MBLIEBAThIE, TPYHTOrpaBMiHbBIE (TPYHTO-

I€OEHOYHBIE) CMECH.
2.7. CocraBel cMecei I YKperuieHUs OO0YHH YTOYHAIOTCH NEpe
HayaJIoM paboT myTeM HCHBITAaHUS O0Opa3loB, H3rOTOBJIEHHBIX M3

I'PYHTOB U BSXKYLIMX, IPEAHA3HAYECHHBIX Ul NPOU3BOACTBA padoT.

3. TIOABOP COCTABOB CMECEH

3.1.11o Texnonoruu 2. 1.a UCNOAB3YKOTCH T'PYHTHI ONTUMAJIBHOTO
rpaHyJOMETPHYECKOTO cOcTaBa, obpaboTaHHbIe CTA0OMIU3ATOPOM
«doprex».

IlpeaBapuTenbHO ONPENCHSIIOT ONTUMAJBHOE COOTHOLUEHUE
MexJIy cynecyansiM rpyHTOM K T C.

KpurepueM Ang onpencieHus ONTUMANIBHOIO COOTHOIICHHUS
SBJISETCA IUIOTHOCTh TPYHTa, ompejaessolias ero Gu3nKo-MeXaHH-
yeckde cpoiictBa. Haubonsuryio nnotHocts cMecu III'C ¢ cynecsio
CIIEAYET OIpeNeasaTh NPU ONTHMaAIbHOU BJIAXKHOCTH 3TOH CMECH C
MOMOLIBIO MpUOOopa CTaHAAPTHOTO YIUIOTHEHUA. IIpH 3TOM BapbUpPYIOT
KOJIMYECTBO CyrnecyaHoro rpysra, nobdasisemoro k III'C, B uHTEpBase
10-50% ot maccer ITI'C.

3aTeM ONnpenesdioT ONTHMAIBHBIA pacxox crabmim3aTopa
«loprex». C 3TOM HEABIO TOTOBAT 00Opa3Lbl ITyTeM (POPMOBAHMA CMECH
[PyHTa C pacTBOpOM cTabwiu3atopa «Jloprex» B METAINHYECKHUX
dopmax nuamerpoM 5 U 10 cMm npu yaenbHol Harpyske 15 Mlla.
KonnuecTBO pabouero pacteopa ctabuwiuzaropa «{oprex» moaduparor
C TaKUM pacdeToM, 4ToObI 00EeCIEYNTh ONMTUMAJIBHYIO BIAXKHOCTh CMECH.

[IpuroroBneHHeie 00pa3npl CIEAYET XPAaHHTh B DKCHMKATOpE B
TeYeHUe 7 CyT. 3aTeM NP UCIILITAHUH OOPA3LIOB ONPEACIIAIOT IIPOYHOCTD
CyXuX 00pasnoB MpH KaNnWIJdpHOM BOLOHACHIIMIEHHH U BOJO-
HachlleHUH. OnTuManbHas BJIaXHOCTh rpyHTa mpH obpabdoTke
ctabunusaropom «JlopTex» CHMXaeTcsa npuMepHo Ha 2%, a MaKCH-
MaJlbHas IUIOTHOCTE Bo3pacTaeT Ha (0,02-0,04 r/cm’.
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3.2. 1o TexHonoruu 2.1.6 — mIIMHUACTHIE TPYHTHI, 00paboTaHHbIE
KaTHOHHBIMH r'HApododHU3aTOpaMH.

KatnoHHbie ruipodoOu3aTOpbl NPUMEHSIOT 11 CTaOWIN3aLUH
bH3UKO-MEXaHHUIECKUX CBOMCTB M YBEIIHYEHHSA MOAYJS YIPYTOCTH
[PYHTOB OOOUHMH 3€MJISHOIO MOJOTHA C MOBEIMIEHHBIM COIEpKaHHEM
MBIJIEBATHIX M MIHHUCTBIX 4dacTull. IIpu 3TOM pacueTHmIe XapaKTe-
PUCTHKH CTAOHUNU3HPOBAHHBIX I'PYHTOB NPHHHMAIOT PaBHBIMHU
pacYETHBIM XapaKTEePHCTHKAM UCXOAHBIX IPYHTOB NNPX OTHOCHTENbHOH
prakHoctd W__ = 0,5.

Pabotsl mo rugpododuzaniy rpyHTOR CNEAYET MPOU3BOANTD IIPH
YCTAHOBHUBLIEHCS 06€3 0CAKOB ITOr0Ae U TEMIIEpaType BO3AyXa HE HIDKE
rwioc 10°C.

JIns o6paboTkm KaTHOHHBIMU ruApodoObHU3aTOpaMH MPUTOAHEI
Pa3sHOBHAHOCTH MIMHHUCTBIX I'PYHTOB € YUCJIOM IUIACTUYHOCTH OT 5,0
no 17,0. IIpu atoM coxepkanue necyaueix ¢ppakuuit (2,0-0,5 mM) B
IPYHTAX JOJKHO COCTaBIATh HE MeHee 20%.

1Ip11eBaThIe pA3HOBUAHOCTH CYITIUHKOB C YHCIIOM IUIACTHYHOCTH
bonee 10,0 cnexyer oboramiars 1necC4aHbIMA PPAKIUSIMHU B KOJTAYECTBE
20-30% ot maccel rpyHTa. [Ipy 3TOM coep)xaHUE ITIMHUCTBIX YaCTHIL
(<0,071 mMm), onipeengseMbIX HaOyXaHHEM, B COCTaBe ODOTalllEHHOTO
FpyHTa JO/DKHO ObITh HE MeHee J,0%.

KpHBbie rpaHyIOMETPHYECKOrO COCTaBa MIMHUCTHIX TPYHTOB,
IPUTOIHBIX i1 0OpaboTKM MX KaTHOHHBIMH rHApododH3aTopamy,
NPUBEICHBI HA PUCYHKE.

Bonopoansiii nokasarenp pH BOXHOM BBITSXKHA T'PYHTOB,
MPHUTOJHBIX 1 00pabOTKU KaTHOHHBIME HApo(d0oOU3aTOpaMu, AOJDKEH
OBITH He MeHee 5,0.

[Toxazareny GHU3NKO-XHUMHYIESCKHX CBOMCTB KATHOHHBIX THAPOPO-
OM3aTOPOB OOJIXHBI COOTBETCTBOBATH TPeOOBAaHMAM HACTOSIIHX
PexoMeHaauu.

OcHoBHbIe PH3NKO-XUMHUECKHE CBOHCTBA KATHOHHBIX THAPOGO-

6u3aTopoB npuBeneHsI B TadII. 1.
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I1p# nmpoekTHpOBaHHM COCTABOB CTaDMIH3HPOBAHHBIX FPYHTOB
CJIEIYET ONPENEATh:

- TPAHYJIOMETPHYECKMM COCTaB ¥ CBOMCTBA HCXOIOHBIX I'PYHTOR,
NPUTrOAHOCTD HX U1 00paboTKHM KAaTHOHHBIMHY rHApodobH3aTopaMH;

- BOOOPOAHBIA nmoka3arens pH BOAHOM BBITAXKKH HCXOMHOTIO
I'pyHTa,

~ CBOMCTBA [IPOECKTHPYEMOH CMECH (ONMTUMAJIBHYIO BIaXKHOCTL M
MaKCUMAJIBHYIO IJIOTHOCTD),

- KOJIMYeCTBO KaTHOHHOTO ruapodobuzaropa, Heobxoqumoe s
NOTY4EeHUS CTaOWIM3UPOBAHHOIO rpyHTa TPeOyeMBIX CBOKCTB;

- NTOKAa3aTeJH CBOMCTB CTAaOMIH3HPOBAHHBIX I'PYHTOB, HX
COOTBETCTBUE JAHHBIM Tabi. 2 HacTosAIuX PekomeHnaliui.

I panynomeTpuueCkii COCTaB M CBOWCTBA MCXOQHBIX I'DYHTOB
cneayer onpeaenars B cooTBeTCTBHM ¢ I'OCT 12536-79 «I'pyHTHL.
MeTtoasl n1a0oparopHOro onpeacneHus 3epHOBOro (rpaHyIoMeTpH-
YECKOI0) COCTaBay.

3HaYeHHe BOIXOPOAHOrO rokasarens pH BOJHOH BBITSOKKH IPYHTOR
OTpeieiAOT Ha npudope AJSMOBCKOTO JIMOO NOTEHIIMOMETPHYECCKUM
MeTonom Ha npudbopax pH-340 wnm pH-121 no cranmapTHbIM
METOAHKAM.

OnTUMaNbHYIO BIKHOCTh M MAKCHMAJTBHYIO IUIOTHOCTh MPYHTOB,
00paboTaHHBIX KAaTHOHHBIMH ruApo@obuzaropamu, ONpeAensaioT Mo
F'OCT 22733-77 «I'pyntel. Meton 1abopaTopHOro onpeneieHus
MaKCUMAJIbHOM MOTHOCTHY. IIpH 3TOM rpyHT 3aTBOpAETCSH PaCTBOPOM
ruapododbuzaropa.

OpHEHTHPOBOYHOE KOJIMYECTBO KAaTHOHHBIX I'HApodobH3aTOpOR
Ha3zHa4arT 0,2-0,5% macchl rpyHTa U YTOUYHAIKOT HA OCHOBAHHUM
nabopaTopHOro nogdopa COCTaBoB.

Koadppuuuent rugpo@odbHOCTH ONpenesitoT B COOTBETCTBHH C
TpeOopaHuAMM TV 3aBOOB-U3rOoTOBUATENEH. JI1g 3TOrO U3 MIHUHUCTOrO
I'PYHTA B COOTBETCTBHHM C TpeOOBaHUAMH « VIHCTPYKLMH 1O IPHMEHEHHUIO
FPYHTOB, VKPEIUICHHBIX BSKYLHIHUMU MaTepualiaMu, A1 YCTPOHCTBA
OCHOBAHHN M TOKPHITHH aBTOMOOMIBHBIX AOPOT W a3pOAPOMOBY»
CH 25-74 usroraBiadBaloT TpHd obpasua-uuiIMHApa AHAMETPOM H
BHICOTOH 5 cM. OOpa3iibl BRICYHIMBAIOT A0 MOCTOSHHOM MAcChl IIpH
temneparype wioc 60-70°C ¥ kanmuIApHO BOAOHACKIINAIOT B TEYEHHE
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7 cyT. ITocne BomoHaChILIEHHUA B3BELIIMBAIOT U PaCCUUTHIBAIOT BEJIMUUHY
KaNMIAIPHOr0 BOAOHACKIIEHHUS 0 POopMyIIe

VVK—“:PZTP1 -100%, (1)
P,

rae P — Macca BHICYLIEHHOIO 00pasua A0 BOJOHACHIIICHHS, T
P, — Macca o0Opasua nocite 7 cyT BOAOHACHILIECHHUS, T.

3a BeIMUYUHY KanWJISPHOTO BOAOHACBIIEHUS NMPHUHHUMAIOT
cpeHee apu(hMeTHUECKOE 3HAYCHHE TT0Ka3areiiel BOJOHACHILIICHHS TPEX
06pa3uoB. PacxoKIeHUS MEXIY pe3YJIbTaTaMU UCTIBITAHUN HE JOJIKHEI
ApeBbILIATh 3 %.

AHaJIOTHYHBIM 00pa3oM ONPENENAIOT KANULIIPHOE BOZOHACKI-
[IeHHe 00pa3loB, IPUTOTOBIEHHBIX U3 TOrO XK€ rpyHTa, 00paboTaHHOro
BOIHBIM pacTBOpoM, coaepxxamiuM 0,5% ruapodobuzaropa OT MacChl

[pyHTA.
KosdpuumeHT ruapodoOHOCTH BEIMUCIISIIOT IO POPMYIIE
W -W
K p— K I :
r W (2)

K

rIae W _— kanmiIipHOe BOAOHACHIIEHNE KOHTPOJILHOIO IPyHTa, %o,
W_ - 10 e, THApoPOOU3MPOBAHHOIO FPYHTA.

Ilokazarens BOOOCTOMKOCTH ONPEACNAIOT MMYTEM HCIBITAHUS
00pa3LoB Ha LUKIIBI BOAOHACHILEHUS-BhICYIUUBaHUA. UcnibITaHus
BKJIFOUAKOT BBICYIIUBaHWE O0pa3loOB A0 HOCTOSHHOM MAacChl IIPH
temrneparype 60-70°C, nocnenyrouee B3BeIMBaHNE ¥ BOJIOHACKILIICHHE
IPH ITOJTHOM HOrpykeHuu B Boxy. [locite 24 4 BogoHacklieHUsa oOpa3ipl
M3BJICKAIOT U3 BOJBI M BRICYIUMBAIOT. Jlanee HUK/IbI IOBTOPAIOT B TOM
K€ TMOCICA0BATENbHOCTH. 32 BEJIUYMHY BOAOCTOMKOCTH NPUHUMAIOT
notepo Maccel obpasua B % mocae 5 UMKIOB BOJOHACHIIICHUA-
BBICYLIIMBAHUA.

S
B=—.100%, (3)
S
2
i (= B — roka3zarens BOAOCTOMKOCTH;
S — Macca BBICYIIEHHOTO JI0 NOCTOSHHOM Macchl 0Opasia o
i

UCIIBITaHUH;

S, — TO XK€, MOC€e 5 UUKIOB BOJOHACHILEHHS-BbICYITHBaHHA.
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3.3. llo rexHonmoruu 2.1.B — rUHUCTEIE (CBA3HbBIE) IPYHTHI,
ykpersieHHble kapbamuaHoi cmonoit (K@) u crabunusaropom
«JlopTex».

3.3.1. Ilonbop cocraBoB OCYyHIECTBIAIOT B Ja0OpaTOpUU nepen
HayaJiOM CTPOUTENBHBIX padoT B CIEAYIOIIEH MOCAEA0BaTENbHOCTH.

OnpenensrOT YUCAO IUIACTUYHOCTH U pH BOAHOM BBITAXKKH
0OpabaThIBaeMOTr0 CBA3HOIO IPYHTA.

3.3.2. Onpeaensiot cogepkaHue B rpyHTe yacTur Meisde 0,071 mm.
[Ipu HEOOXOAUMOCTH ONTHUMH3HUPYIOT FPaHYJIOMETPHUECKHHA COCTaB
CBA3HOIrO I'PYHTa ITYTEM BBEJICHHA CKeJIETHOM AJ00aBKH.

3.3.3. Onpenensiior ONTHMANBHYIO BIJIAXXHOCTh H MAKCUMATIBHYIO
[UTOTHOCTH I'PYHTA C YCPEAHEHHBIMH pacXolaMy BCEX WHIPEIHEHTOB:
pacTBopa ctabunuzaropa «Jloprex» xonunenrpauus 1:1000 (opuentu-
POBOYHBIH pacxof] CTabuM3aTopa Npy ToumHe odpadarsiBacMoro cios
15-25 cM cocraenset 0,08-0,20 n/m’), cMOJIBI (OPUEHTHPOBOYHBIH
pacxon cMoJel B nepecuere Ha 100% cyxoro ocrarka: ans CynecH -
6-8% oT Beca rpyHTa; 1 cymrHka — 8-10% ot Beca rpyHTa; [Uis NeCKOB
M ONTHMAJILHBIX FPYHTOTPAaBHMHBIX cMeced — 5-7% OT Beca IpyHTa),
XJIOPHCTOrO aMMOoHus — 1% OT Beca CMOIBL.

3.3.4. OnpenensOT ONTHMAJIBHOE KOJIHYECTBO BCEX MHIPE-
JWECHTOB ITyTEM M3TOTORJIECHHSA M HCIIBITAHUS KOHTPOJBHBIX 00pa3LIOB.
[Ipu >TOM BapsHPYIOT KOHLEHTpauuw pacteopa «doprex» (1:500;
1:1000; 1:2000), conep>xanne kapOaMuaHONA CMOJIBI (Hapumep, s
cynecH 6; 7 u 8%), cogepkanune xsopucroro ammonus (0,5; 1,0 u 1,5%
OT BECa CMOJIEI).

3.3.5. PactBop «JlopTex» BHOCAT B I'PYHT B KOJUYECTBE,
HeOOXOMUMOM JIJIS ONTHMAJILHON BIIAXXKHOCTH I'pyHTa. Ilpu M3roTos-
JICHHM CMECH B IPYHT CHadana BHOCHTCS pacTBOp «JlopTex», a 3atem
CMOJia C BBE€ICHHBIM B Hee oTBepauTeneM. [lig paBHOMEPHOTIO
pacHpelesiCHUs OTBEPAUTENA B CMOJIE €€ pa3sMELINBAOT BPY4YHYIO NIPH
20°C B TeueHue 3-5 MUH.

3.3.6. 3 noaroroBjieHHOH cME€CH Ha mpecce TpU YAECAbHOM
Harpy3ke 15 MIla (B kpaliHeM ciyuae, Ha nNpubope CTaHAAPTHOTrO
yniaoTHeHHus) dopMyroT obpasnsl. OOpa3usl BLIACPKHBAIOT B
3KCUKATOpE WIH BaHHE C T'MIPaBIMYECKMM 3aTBOPOM / CYT, a 3aTeM
7 cyT Ha BO3ayXe npu temieparype 20°C, rtociae 4ero HCnbIThBalOT Ha
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APOYHOCTh IIPHA CXKATHH B BOAOHACHIIIEHHOM COCTOSAHHH. Bono-

HACBIIAalT 00pa3lbl B TEYEHHE ABYX CYTOK, [IPHYEM B NIEPBbI€ CYTKH
3aJIMBAFOT BOJAOH Ha 1/3 MX BBICOTHL, @ BTOPHIE — MIOJIHOCTHIO.

3.4. Ilo TexHosornu 2.1.r uCnonb3yrOT I'PYHTHI, YKPENIEHHbIE

[IEMEHTOM COBMECTHO ¢ OUTYMHOM SMYIIBCHEM.
I'Ipu moabope cocraBa cMecH clieyeT BApbUPOBATh KOJTUYECTBO

BHOCHMOTO B IPYHT LIEMEHTA H KOMTWYEeCTBO OUTyMa, BHOCHMOTIO B IPYHT
B BHIE OHTYMHOMH 3MYJIbCHH.

C 3TO# Lieibl0 U3 CMECH, COAEpKAalUeH I'PYHT, BAXKYIIHE H
ONTUMAJIBHOE KOJIMYECTBO BOJBI, CIEAyeT U3IOTOBUTH HA Mpecce MpHU
yaenbHOW Harpyske 15 Mlla obOpasupl-upidHIpsl AMaMETPOM 5 CM,
BEIIEPXKATE UX BO BJIAXKHOM PEXUME XPaHEHUSA B TeYeHUe 7 U 28 cyT, a
3aTeM HUCIBITaTh HA NPOYHOCTH HNPH CKATHUHM B BOJOHACHIIICHHOM
COCTOSIHUM, ONIPENENIUTh MOPO30CTOMKOCTH ¥ BOOOHACKIIIICHHE.

3.5. Jlng npoBeicHHS CTPOUTENBHBIX padOT HAa3HAYAIOT COCTaB
cMecH, obecrieunBaroLyi Haubosiee BEICOKUE IIPOYHOCTHBIE OKA3aTe N
1 TIOBBILIEHUE AONTOBEYHOCTH.

4. TEXHOJOI'YS ITPOU3BOJACTBA PABOT

4.1. PaboThl No yKpemIeHH0 000YMH MOXHO BECTH CriocoOaMH
CMEIIEHHUS Ha MECTE H NPHUTOTOBJIECHHA CMECH B CMECHTEIIBLHOM
yctaHoBKe. I Ipy ucnonb3oBaHHM METO/1a CMELLIEHUA HA MECTE 000UYMHA
NOJDKHA UMETH IIUPHHY, 00eCTIeYHBAIOILYIO O€30MaCHOCTh IPOBEICHHS
pa0oT.

[lonepeunslii yxiod 0004HHBI 1O/DKEH IpeBbinath Ha 1-2% (nBa
10-20%0) ronepe4Hbiil YKNOH ITOKPBITHA.

4.2. TexHonorus ykperieHus 0004HH pacCTROPOM CTabMiIn3aropa
«JlopTex»

4.2.1. Ing cMelieHus rpyHTa C paCTBOPOM cTabMIM3aTOpa
IIPEANIOYTHTENBEHEE MCIIONb30BaTh TPYHTOCMECUTENbHEIE YCTARHOBKH
HC-50b wm JIC-174. Dt yCTaHOBKH HMEIOT MPOU3BOAUTEIBHOCTE
150-300 1/4, 0becnevnBarOT BLICOKOE Ka4€CTBO NEPEMEIIIMBAHMA IPYHTA
CO CTaOMIN3aTOPOM; AOMYCKAIOT BO3MOXHOCTH YKPEIUICHHS TPYHTA
OPTraHUYECKUM, MUHEPAIbHBIM BSKYIIMM, & TaKXK€ KOMILJIEKCHBIM
METOAOM.
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MOxHO KCITIONIB30BaTh AJIS IIPUroTOBRICHHs cMecert Ab3 i 11b3
OPYTHE YCTAHOBKH CO CMECHTEJIEM IIPHHYAMTEILHOTO [IEpeMellIMBaHHA,
OJHAKO OHH HOJDKHBI OBITE AOO0OPYAOBAHBl EMKOCTAMHU M J03aTOPAMH
111 XpaHEHHA KOMIIOHEHTOB CMECH.

Pabounii pactBop cTabunuzaropa «loprex» roroBAT B eMKOCTH
IUTS BOOBI, 3alIMBag Ty[da HEOOXOMHMMOE KOJIAYECTBO cTabunusaropa u
nepeMemuBas 00¢e XXUJAKOCTU B TEUECHUE 3-5 MHH.

[ Ipy Bcrionb30BaHUM YCTaHOBOK HENPEPLIBHOTO NEUCTBUS TPYHT
U paboyui pacTBOp cTabUIM3aTOpa NMOHAAIOTCA B MEUIAJKY OJHO-
BpeMeHHO. Ha ycTaHOBKax mepHOAHMYECKOr0o AEHCTBUS CHayaJia
3arpy>arwT FPpyHT, 3areM pabouyui pacTBOop crtabuiiuszaropa W
repeMennBaloT B TeucHue 20-30 c.

IIpuroroBieHHbIe B yCTAHOBKE CMECH CaMOCBaJlaMU BBIBO3AT Ha
HOPOTY, BBITPY2KatOT B BEIPE3aHHOE C [IOMOIIBIO aBTOrPEeHiepa Ha BCIO
IMAPHHY 000UYHHBI KOPBHITO, NPOMGHINPYIOT U YIUIOTHAIOT 0 MaKCH-
MaJIbHOM IMJIOTHOCTH C NOMOIIbIO MHEBMO-, BHOPO- HIIH KOMOHU-
HAPOBAHHBIX KaTKOB.

TommuuHa cnog ykpersieHus ornpepensercsa pacuetoM. flocie
YKaTKH aBTOrpeiziepom odecnevruBaroT TpeOyeMbId MonepeyHbii YKIOH
O0OYMHEBI H Ka4€CTBEHHOE COMPSKEHUE YIUIOTHEHHON CMECH C KPOMKOH
MMPOE3KEH YaCTH.

YXon 3a YIDIOTHEHHBIM CJIOE€M H3 ONTHMAJNILHOI'O TPYHTA,
obpaboranHoro crabunuzaropom «{oprex», He TpeOyeTcs.

4.2.2. Ilpu npoBenenuu paboT METOAOM CMEIUEHHUA HA MECTE
KejnaTelbHO NMPUMEHEHHE OHHOMPOXOAHBIX (ppe3, OCHAIECHHBIX
CHUCTEMOM JO3UPOBAHUA U paclipeaeIICHU XXKHIAKHX IIPOJYKTOB.

Ilepen HayanoM padoT aBTOrperaepoM NpoPUIHPYIOT 0O0UMHY
¢ mpuaaHueM ei Tpebyemoro nornepedyHoro ykinoHa. Ha 06ouuny
camocBasiaM# 3aBo3AT III'C ¢ TakuM pacdeToM, YTOOBI KOJIMYECTBO
CYIIECYAHOIO TPYHTA, U3 KOTOPOIo OTChiNana 0004HMHa, COCTaBamI0 27%
ot Maccel III'C. III'C pacnpeaensioT paBHOMEPHBLIM CJI0€M II0 BCEH
mMpuHe 000YMHBI C MOMOIIBIO aBTOrperaepa.

®Dpe3a 3a 1-2 npoxona cpe3acT rPYHT Ha PACUETHYIO NIYOHHY U
nepememuBaeT ero ¢ III'C u pactsopoMm crabunnszaropa «Joprex»,
KOTOPBIHA JIO3MPYETCH W MONAETCAd B CMECHUTENbHYIO KaMepy AO3H-
poBOYHOM cucTeMoi ¢pe3nl. Ilpu noaroroBke pabouero pacTBopa
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ctabunmsaropa «J{opTex» HEoOXOAMMO Y4YHUTBIBaTh €CTECTBEHHYIO
snaxHocTh cynec ¥ III'C, T.x. KoIu4ecTBO BBOAMMOM XHUAKOH (Pa3bl
OJDKHO COOTBETCTBOBATh ONITHMAJILHOM BIaXXHOCTH cMecH. Eciu ppesa
He UMEET CHCTEeMbl JO3MPOBAHMUA XHUIKOH (azbl, €€ MOXKHO OTHO-
3UPOBATh H PACHPEAETHTH C IIOMOIILIO TOJIMBOYHOH MALIHHEI.

Ji1g 3TOrO0 NPEABAPUTENBHO FOTOBAT pabounii paCTBOP CTAOMITH-
3aTopa TpebyeMor KOHLEHTPalUM yTeM CMeIeHUs CTabunm3aropa C
BOOOM B €MKOCTH MOJIMBOMOECYHOM MallIUHBI.

4.3. TexHOMOrua yKpereHus IPYHTOB KaTHOHHBIMU THIPO-
dhobuzaropamu

[TpouspogcTBO padboOT Mo crabuiau3aluy TPYHTOB CIEAYET
OCYILIECTRIIATh CCHHAAIIU3ZUPOBAHHBIMHU OTPAAAMM MalllMH, HCIIONb3Y4
B KaueCTBE BeAYLIEr0 MeXaHu3Ma J0poxkHbie ¢pesbl Tuna JJC-74 nnu
OHOIPOXOOHYIO I'PYHTOCMECHUTENBbHYIO Maliudy J1C-152.

Hns o6paboTku KaTHOHHBIMH rUApodoOHU3aTOpaMu CIeayeT
KCIOJIB30BAaTh OHQHOPOJHBIE I'PYHTHI, HE COAEpKAIIHE MOCTOPOHHUX
NpUMECEH U BKITFOUCHHH.

TexHonornyecku npouecce crabmimsanuy rpyHTOB BKJIFOYAET:

- npoQWIMPOBAHUE NOBEPXHOCTH 3EMIISHOTO II0JIOTHA;

- IPUKATKy CIIPOPUIUPOBAHHOrO CiosA a0 wioTHoCcTH (,85-0,90
OT MAKCHUMAJILHOU;

- pa3MeBYeHUE IPYHTa A0 TpeOyeMor TOHKOCTY;

- IOJIBO3KY BOABI ¥ YBIAXXHEHHE I'PYHTA 10 BJIIAXKHOCTH Ha 3-3%
ME&HbILEe ONTHMAJILHOM (TIpH HEOOXOAUMOCTH );

- [IEpEMEINUBAHUE YBIIAXKHECHHOIO IPYHTA;

- MOABO3KY M BBEAEHHE B IPYHT BOAHOIO pacTBOpa KaTHOHHOIO
rugpodgodbuzaropa;

- [IEpeMellIMBaHHie IPYHTA ¢ KATHOHHBIM Ir'HAPpOoHOoOU3aTOPOM N0
OIHOPOJHOI'0 COCTOSTHMA,

- IPOPHIHPOBAHUE TMTOBEPXHOCTH CTAOMIU3IUPOBAHHOTO CIIOA;

- YIUIOTHEHHE CJ104.

Pa3mensueHue rpyHTa cineyeT NPON3BOAUTE JOPOXKHOH hpe3oid
3a 2-3 npoxoAa uwiu rpyHrocMecutebHoN MatumHo# J1C-1352 3a npoxon
10 ONHOMY Cliely € INOCTynaTelbHOu cxkopocThio 1,0-4,0 m/MuH
(onpenenserca Ha npobHOM yuactke). Haunyuiuee pasMmenbvueHue
TPYHTA JOCTUraeTCs NPH €ro BIAXXHOCTH Ha 3-3% MeHblIe ONTH-
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MaJIbHOM M nJIoTHocTH paBHOH 0,85-0,90 or MakcMManpHOM,
OIpeAcsIEeHHOH METOAOM CTaHAAPTHOIO YIUIOTHeHUA. IIpu HU3KOM
€CTECTBEHHOM BITAXXHOCTH I'PYyHTa YBJIAXXHEHHE 0 YKa3aHHOW CTENEHU
IPOM3BOAAT 3a 6-12 4 N0 Hayana pa3Mmenb4cHHUd. I pyHT cumMTaeTcs
pa3sMENBYCHHBIM, €ClIM B HEM cojepXurcd He Oonee 25% KOMKOB
pasMmepom bosiee 5,0 mm. IIpu s3TOM copepkaHHe KOMKOB KpyIHHEe
10,0 MM He nomxHO npeBbimars 10%.

ITpu HeoOxoaAMMOCTH niepen paboToi (hpe3bl NPOU3BOAAT rpydoe
H3MENIBUYCHUE TPYHTA C NOMOIIBIO CEIbCKOXO3AHCTBEHHbBIX THCKOBBIX
O0pOoH.

YBnaxxHeHue rpyHra ao tpedyeMoH BIaXHOCTH CIEAYyeT
OPOU3BOAUTL 4YEPE3 HO3UPOBOYHO-PACTIPEACIUTENbHYIO CHCTEMY
'PYHTOCMECHTENbHBIX MAalUHH HIH C HOMOLIGIO IMOJHBOMOCYHOH
MalIHHBI.

[IepeMemnBanue YBIaXXHCHHOrO IpyHTa JOCTHraeTcs 3a 1-2
npoxona ¢pe3bl Mo OOHOMY Cllely ¢ NMOCTYNaTeJIbHOM CKOPOCTHIO
3,5-5,0 M/MuH 1160 33 OOHH NPOXOJ TPYHTOCMECHTENIHFHON MAIIMHEI.

BeeneHue B rpYHT BOAHBIX PACTBOPOB KAaTHOHHBIX T'MIPO-
(hoOM3aTOPOB OCYIHECTRIAIOT YEPe3 HO3HPOBOYHO-PACTIPEACIIUTEIBHYIO
CUCTEMY I'PYHTOCMECHUTEIIBHBIX MAIIWH JIHOO C ITOMOMIBID CEIBCKO-
XO34ACTBEHHOTO pacnpeeyuTens repoOuIumos.

[lepeMemiuBanre rpyHTa ¢ KaTHOHHBIMH ruapododu3aTopamMu
NpOM3BOAAT 3a JBa poxona ¢pe3sl WK OLUH TPOXOJ I'PYHTO-
CMECHTEIbHOH MAImUHBI [0 OJHOMY CHEY.

[TpodunupoBaHre NOBEPXHOCTH CTAOMIM3UPOBAHHOIO CJIOA
OCYIIECTRJIAIOT 3a JBa NMPOXo/1a aBTorpernacpa 1o OJHOMY Cileqy.

YIIoTHEHHE CTAaOMIM3HPOBAHHOTO CJI04 CIIEAYET MPOU3BOAUTH
CAMOXOJHBIMH BHOPAIIMOHHBIMM KATKaMHM WJIM KAaTKaMH Ha MHEBMa-
THYECKHX LIMHAX C MIAJIKUM IIPOTEKTOPOM.

CKOpOCTB ABHXKEHMSI KATKA NPH YIUIOTHEHWH AOJKHA COCTARIIATh
3,5-6,5 mM/MHH (mepBbI€ ABa NpoOXoAda), ANd OCTaJbHBIX NPOXOJAOR
Ha3HAYaeTcsAd MaKCMMaIbHOE 3HaueHHe pabodeil CKOpOCTH.

YHCII0 IPOXOAOB KATKA B CKOPOCTH €r0 ABMYKCHHS YCTAHABIHBAIOT
o pe3yabraraM NpoOHOro ymnoTHeHus. OpUEHTHPOBOYHO MJiA
yIUIoTHeHUA Tpedyercs 12-18 mpoxonoB karka no ogHOMY CJieny.
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CrenieHb TUIOTHOCTH CTAOHMIIM3HMPOBAHHOIO CJIOS HOJ/DKHA OBITh
He MEHEE MAKCUMAILHOU CTAHAAPTHOH.

YcTpauBarh BeIIIEHEKALIHME CAOH [0 CTA0WIN3UPOBAHHOMY CJIOIO
000UYHHBI ClEAYET MOCJie NPOCHIXAHHUS YIIIOTHEHHOTrO ClOos A0
BjaxkHOCTH He boniee (,2-0,3 or onrruManbHOH.

4.4. Texnonorus ykperuieHus o004YMH KapOaMHUIHOW CMOJION U
ctabunuzaropoM «{oprex»

4.4.1. [Insa cMemeHHus rpyHTa co CMOJIOH M pacTBOPOM CTabu-
JU3aTopa MPEANOYTUTEIBHEE UCIIONB30BATh I'PYHTOCMECHTENIBHLIE
yctaHoBkM JIC-50b win JIC-174, Ab3 wu 11b3, apyrue ycTaHOBKH €O
CMECUTENIEM MPUHYIHTEABHOIO NepeMEIINBaHud, 10000pyNOBaHHLIE
EMKOCTSIMM H 103aTOpaMH 1)1 XPaHEHUS B 1O3HPOBAHUA KOMIIOHEHTOR
cMmecH. Pabouuii pacTBop crabunusaropa «Jloprex» roTroBIT B eMKOCTH
IJ1s BOMABI, 3a/IMBAasA TyHa HEOOXOAMMOE KOIHYECTBO CTaOMIM3aTOpa U
epeMelinBas 00e JKUAKOCTH B TedeHue 3-5 MuH. i 06pabotku rpyHTa
CMOJION CMECHTEJIbHAs YCTAaHOBKA HOJDKHA OBITH A0OOOpyHOBaHA
EMKOCTAMH AN XpaHEHUS CMOIB U NMPHUIOTOBJIECHUSA BAXYILIETO,
COCTOSILIETO M3 CMOJIbI U OTBEpIAUTENS. EMKOCTE AN NPUrOTORICHUS
BSOKYIIETO JO/DKHA MMETh MEIUAIKY Ui NEepeMElINBAaHUS CMOJIbI C
OTBEPHUTENEM H HACOC I NOJAYH BOKYILETO.

B ciy4yae, Korjaa ONpuroToBJEHHOE BsKyIee (CMojia ¢ pacTBO-
PEHHBIM B HE#l OTBEPAUTEIIEM ) HE OYAECT HCIIOIb30BAHO B TEUECHHUE 3-3 4
C MOMEHTAa €ro IHPUTrOTOBIEHHA, OTBEPAUTEND (XJIOPHCTRIH AMMOHUI)
BBOJAT B €MKOCTh C pabO4YHM pacTBOpOM CTabWIM3aTOpa, a HE B CMOJY.

Ilpy UCTIOIBE30BaHUHK YCTAHOBOK HEIIPEPHIBHOIO IEHCTBHA FPYHT,
BSOKyLee U pabounii pacTBOp CTaOMIM3aTOpa MOJAIOTCS B MEUIAIKY
OJIHOBpeMeHHO. Ha yCTaHOBKax mepHONMYECKOro ACHUCTBUA JIOJDKEH
OBITH CIENYYOIHA HOPALOK 3arpy3KH KOMIIOHEHTOB CMECH B MEIHAJIKY.
1Ipu 06paborke rpyHTa CMOJION C OTBEPOUTENIEM: CHaYaJsla 3arpykatoT
IPYHT, 3aTeéM paboyuil pacTBOpP crabUnmM3aTopa, NEPEeMEUINBAIOT B
tedyeHue 10-20 ¢, mociie yero noaaroT BOKYIEE C pACTBOPEHHBIM B HEM
OTBEPAUTENIEM M OKOHYATEJIBHO ItepemMetinBaroT B TeueHue 40-60 c.

ITpouecc oTBEPX)IEHHAI CMOJIBI B CMECH IIPH TEMIIEPAType BO3AyXa
+20°C HaunnaeTcs uepes 15-20 4 nociie BBEACHHUSA B Hee OTBEPANTEIA.
Ipu yBenuyennm KOHLIEHTpA1IKM OTBEPAUTESIS U TEMIIEPATY PRI BO3AYXa
IIpOLECC OTBEPXKACHUA YCKOpPAETCS. B KOHLE KaXI0M CMeHBI s
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NpEeAOTBPALEHN 3aTBEPACBAHKS CMOJIbl HEOOXOANMMO NMPOMEITH BOIOIA
€MKOCTh I MPUTOTOBJCHUSA BSXKYIIETO U3 CMOJIbl U OTBEPHAUTENA,
IO3UPOBOYHBIC YCTPOMCTBA, TPYOONPOBOALI H MEIUAJIKY.

IIpurororsjieHHbI€ B yCTAHOBKE CMECH CaMOCBaJIaMU BBIBO3AT Ha
AOPOTY, BBITPYXKAIOT B BBIPE3aHHOE C NIOMOIUBIO aBTOrpeiiepa Ha BCIO
[IUPUHY OOOYHUHBI KOPBITO, MPOPHIMPYIOT U YVIUIOTHAIOT JO MaKCH-
MaJIbHOM MJIOTHOCTH C MOMOILBIO ITHEBMO-, BHOPO- MIH KOMOH-
HUPOBAHHBIX KaTKOB. TOJIIIMHA CJIOA YKPEIJICHHA ONpeheideTcH
pacueToM. Ilocne ykarku aBrorpeiaepoM obecneymBaroT Tpedyempblid
[IONEepeyHbIi YKJIOH 0004YMHBI U Ka4€CTBCHHOE COIPSHDKEHUE YILIOT-
HEHHOH CMECH ¢ KPOMKOH MPOE3KEeH YacTH, 3a CJI0eM, YKPEILUIEHHBIM
kapbamMuaHOM cMonoii co ctabunuzatropoMm «Jloptex», HeoOXoOUMO
OCYLUECTBJATh YXO4 B T€YEHHE J-7 CYT. YXOI OCYHIECTBIAKOT
€XEAHEBHALIM ABYXPAa30BbIM IIOJIMBOM BOINOU U3 HNOJIMBOMOEYHOH
MallHHBI.

4.4.2. TexHonorudyeckas mociaedOBRaTEIBEHOCTh OIICpallui MO
YKpPEeIUIEeHHI0O 0004YHH kapOaMuIHOM CMOIOH co cTtabunmuzatopoM
«Jloprex» MeTrogoM cMelleHUs Ha Mmecte ciaeayromad. [lpy ucnons-
30BaHMH (Ppe3bl NEPBHIMH NTpoXoAaMu Qpe3epyroT IPYHT Ha IIPOEKTHYIO
rmyOHHY M OJHOBPEMEHHO BROIAT paboumii pacTBOp cTabmwiuzaropa
«lopTex» depe3 pacnpenenuTeNbHOE YCTPOUCTBO (pe3nl. llocne
BBeZICHHS paboyero pacTeopa crabminzaropa «Jloprex» B cMeCh BHOCST
BAXYIee. Bsxyinee NpUroTaBjUBaOT NyTEM HEPEMEIIUBAHUA
xapOaMMITHOM CMOJIBI M XJIOPHUCTOTO aMMOHHUS B TEUCHHUE 3-5 MUH. s
[IepEeMEIHBAHMA CMOJIBI C XJIOPUCTHIM aMMOHUEM U pacnpeacsicHus
ITOTOBOro BAXKYINEI0 HCHOJIB3YIOT aBTOrYAPOHATOP, MOJIMBOMOEYHYIO
MAIIMHY, CETbCKOXO3IMCTBEHHBIE MALUMHBI U pacipeacTICHUA XKUIKHUX
yanoOpenwuii. PactipeneneHe MOArOTOBICHHOTO BHXKYIIEN0 OCYIHECT-
BISETCA Yepe3 pacipeeuTe/IbHOe YCTPOUCTBO (pesnl. Bee TexHoso-
FH4ecKue ofiepally ¢ MOMEHTA HNPUTOTOBJIEHHUS BSIXKYLIEro A0
YIJIOTHEHHUSI €10 Ha 00OYHMHE TOJDKHBI ObITh 3aBEpINeHBl A0 Ha4ajia
OTBEPKIEHHSI CMOJIBl. B KOHIE KaX0W CMEHBI BCE€ €MKOCTH,
MCITIOJIE3YEMBIE IS TIPUTOTOBJICHUA, TPAHCIIOPTUPOBKH, PACIPEACICHHA
BSDKYILIETO M TIEPEMEIIMBAHUS CMECH, TOJDKHBI IPOMBIBATHCS BOIOH.

4.5. TexHoJOrHA yKpernaeHUA 0004YHMH LIEMEHTOM COBMECTHO C

OUTYMHOH dMYJIbCHEH
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4.5.1. Jinga cMEICHHS rPpyHTa C BAXYIUMH IPEeAIIOYTHTENBHEE
HCTIOJIB30BaTh rpPYHTOCMecuTenbHble yecTaHoBkH J[C-50b i J1C-174.
OTH YCTAaHOBKH JOIYCKAIOT BO3MOXXHOCTH YKPEIJIEHHA I'PyYHTa
OpraHUYeCKHM, MUHEPAJIBHBIM, a TAKXE KOMIUICKCHBIM BOKYyLIUM. [Ipu
00paboTke rpyHTa LleMeHTOM B OMTYMHO# 3MYJIbCHEH CHadaja
3arpy>KaroT I'pyHT, 3aTeEM BOAY, nepeMmetnuBaroT 10-20 ¢; 3aTeM H03HpyIoT
H 3aIMBalOT OUTYMHYIO 3MYJIECHIO, nepeMeiauBarotT 10-20 ¢; nocne vero
OO3UPYIOT U MOJAIOT B MELIANKy LEeMEHT U OKOHYATEJIbHO Iepe-
MemuBaT. [Ipu 0O6paboTke rpyHTa KOMIIEKCHBIM CIIOCOOOM
Oe30macHbIM NEPHOT A CMECH COCTABISAET OT 4 10 6 4 C MOMEHTA UX
[IPUTOTOBJICHHUSA N0 YIJIOTHEHUS B 3aBUCHMOCTU OT TEMIIEPATYpPhI
BO3/yXa M CBOMCTB LIeMeHTa. B KOHIIe KaXXI0H CMEHBI U1 NIpefoTBpa-
IeHHs 3aTBeplieBaHHa OuTyMa M3 OUTYMHOH 3MYNBCHH HEOOXOHUMO
IIPOMBITH BOAOH I03UPOBOYHBIE YCTPOHUCTBA, TPYOONPOBOIABI M MELIAJIKY.
[TpuroToBNIEHHY0 B YCTAHOBKE CMECh CAMOCBa/IaMU BBIBO3AT HA JOPOTY,
BBIIPY’KAIOT B BBIPE3aHHOE C ITIOMOIIBIO aBTOrpeiiepa Ha BCIO LUIKUPHHY
0004YHMHBI KOPBHITO, NPODUIHPYIOT U YIUIOTHAIOT O MaKCUMAaJIBHOM
IJIOTHOCTH C NOMOINbIO MHEBMO-, BUOPO- HAH KOMOMHMPOBAHHBIX
KaTKOB. TONIUHA CJI0% YKpeIUicHHsA onpeaenserca pacueroM. locne
YKaTKH aBTOrpeiiepoM obecneurBaroT TpeOyemblil MONEepPEeYHbIN YKIIOH
0004YMHBI U KAYECTBEHHOE CONPSKEHUE YIUTOTHEHHON CMECH C KPOMKOM
TIPOE3KEN YACTH.

3a ClIoeM, YCTPOEHHBIM KOMIUIEKCHBIM METOJIOM, YXOJI He00xo-
AUMO OCYILIECTBIATE B TeueHHe 7-10 cyT. B macmypHyro noroay mnpu
TeMmreparype Bo3ayxa He donee +20°C U OTHOCHTENBHOM BJIAXXHOCTH
bonee 70% yxon oCylIeCTBISIOT €KEeIHEBHBIM JBYXPa30BbIM MOJIMBOM
BOZOM M3 MOJTUBOYHON MAIIMHEL. B COITHEYHYIO Oroy NP TEMIIEPAType
Bo3ayXa Bbiie +20°C yxox OCYIIECTBASIOT CJIOEM NECKa TOJNIHHOH
3-7 CM, MEIIKOBHHOM, HETKAHBIM CHHTETHUYECKHUM MATEPHAIOM,
PO3MHUBOM OUTYMHOM 3MYNIBCHH.

4.5.2. llpn nposeneHuu paboT METOZOM CMEINECHUSA Ha MECTE
KeJIaTEeJIbHO NPUMEHEeHHe MOOMJIBHBIX OAHOMPOXOAHBIX (ppes,
OCHAIUEHHBIX CUCTEMOM IO3UPOBAHUA U pacHpeieICHUS KHUIKUX
POXYKTOB.

[Ipu nmepeBoMm mnpoxonae ¢pesza cpesaer rpyHT Ha TpedyeMyro
rmyO¥Hy B BHOCHUT 4Yepe3 pachpeacinuTesIbHOe YCTPOUCTBO BOAY B
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KOJIMYECTBE, HEOOXOMUMOM 1 JOCTMXKEHHA ONITHMATLHOM BIROKHOCTH
C YYE€TOM €CTECTBEHHON BIIAXKHOCTH I'PYHTA M BOIbI, COASPIKALIEHCA B
OUTYMHOU SMyNbCHH. ClIENYIOIMM IIpOXoaoM (pesnl obecrieunBaeTCH
BHECEHHE OUTYMHOM SMYJ/IbCHH M ITepeMeliuBaHue ee ¢ rpyHToM. Iocie
3TOrO MO BCEH HIMPUHE YKpemrseMoni 060YHHbI ¢ NOMOIIBIO pacipe-
JETATENIS BEICHIIACTCA HEMEHT U CMECh OKOHYATEILHO NepeMEIMBACTCS
3a 1-3 npoxona ¢pe3sst. I1ocae BHeceHN TpeOyeMoro KOJIMYeCcTBa Beex
BSOKYIIMX CMeCh YIUIOTHSAIOT U OCYINECTBIMIOT YXOI.

5. KOHTPOJIb KAHECTBA ITPOU3BOACTBA PABOT

5.1. Ilpu npou3BoAcTBE pabOT KOHTPOJIHUPYIOT:

- cBOMcTBA 00OpabaTeiBaEMOTro IpyHTA,

- TEXHOJIOTHIO IIPOU3BOACTBA paborT;

- KQ4€CTBO CJIOS OCHOBaHHUA.

5.2. CeoiicTBa 0OpadarsiBacMoOro rpyHra (rpaHyJIOMeTpHYECKHH
cocrap 111'C, coorHomenue no Macce Mexay II'C u cynechro. ynucio
NJaCTHYHOCTH U conaep)xaHue vactul Mensde 0,071 MM B CBA3HOM
rPYHTE, ONTHMAJbHAA BJIAXKHOCTh U MAKCHMAajbHAaA MIAOTHOCTH)
OTIPENENAIOT €XEHEeAENbHO, @ IPU U3MEHEHUHU CBOMCTB I'DYHTA —
IIOCTOSHHO.

5.3. B npotiecce npou3BOACTBa pabOT KOHTPOINHPYIOT MPABHIIE-
HOCTh NO3WPOBaHUA IpyHTa, pabodero pacTBOpa M BSXKYLUHUX NpPH
TIPUTOTOBIICHHM CMECH B YCTAHOBKE; CTENIEHDh U3MEJTBYEHHSA CYITECHAHOIO
I'PYHTA, €CTECTBEHHYIO BJAXKHOCTH IPYHTA; BIAKHOCTD CMECH TIOCSIE
BBE€JCHUSA BCEX UHTPEOUEHTOB; TONMIKHY CJOS U MOINEPEYHbIH YKIOH
OOOYMHBI; IIOTHOCTH YKPEIUIEHHOrO IPYHTA.

CreneHs H3MEIBYCHNA TPYHTA OTIPEACAIOT METOAOM pacceBa Ha
ChTax. BlaKHOCTh IpyHTA WM FTOTOBOYM CMECH U3MEPSIOT C ITOMOILBIO
KapOMAHOTO WIH HEUTPOHHOTO BJIaroMe€pa; METOJOM BBHICYIIIMBAHHUS B
cymnabHOM mkagy. IlnorHocts 06paboTaHHOro rpyHTa ONPEAEISAIOT C
MTOMOIIBI0 TaMMa-IUIOTHOMEPA, METOAOM «PEKYINETr0 KOJIbLA» WJIH
«TYHKHY.

5.4. KoHTposb KaueCcTBa MPOU3BOACTBA paboT AOIDKEH OCYIHECT-
BIATBCSA B cOOTBEeTCTBMM ¢ TpeboBanuamu CHull 3.06.03-83,
«HHCTPYKIHH MO OPUMEHEHHUIO I'PYHTOB, YKPEIUICHHBIX BAKYIIIUMHU
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MaTepHajdaMHy, JJis yCTPOHUCTBA OCHOBAHMM M NMOKPBHITHH aBTOMO-
OuneHEIX gopor ¥ aspoapomos» CH 25-74, «IlocoOus no ykpemienuio
rpynToB». M., Tpancnoprt, 1991 u HacTosmux Pexomennaimii.

5.5. Ilpu npouspoacTee padoT no crabUiaM3alM¥ TPYHTOR

KATHOHHBIM r'HIpo(obH3aTOPOM KOHTPOJIUPYIOT:

- KOHIEeHTpanuio paboyero pacTBopa KaTHOHHOI'O THIApPO-
¢obuzaropa;

- CBOMCTBA [PUMEHAEMBIX IPYHTOB;

- TUTOTHOCTh H BAAKHOCTH I'PYHTA O00O4YMH H BEpXHEH 4YacTH
3EMJISHOIO 1I0JIOTHA;

- CTENEeHb Pa3MENIbYCHUS INIMHUCTHIX TPYHTOB;

- IPAaBHABHOCTH JO3MPOBaHUS ruapododuzaTopa ¥ KayecrTBo

nepeMeMBaHHUS;
- ITUPHHY W TOJNIIHAHY YCTPauBaeMoOro Ha obo4nHax CcTabuin-

3UPOBAHHOIO CJOA,
-~ POBHOCTH MOBEPXHOCTH CTAODMIHUIUPOBAHHOTO CJIOA U €r0

IONePEeUHbIN NPOPIIb;

- BJAXXHOCTH H IUIOTHOCTH CTAOMNH3UPOBAHHOrO CIOS Ha
obouMHaXx.

5.6. Konnenrpanuio paboyero pactBopa KaTHOHHOTO THAPO-
¢pobuzaTopa onpeAeNstoT O ero MIOTHOCTH ¢ NOMOLUBIO apeOMETPa B
COOTBETCTBHH C HaHHBIMHM Tabj. | NpUiIOXeHHUS 2 HACTOSIUX
PexoMeBaanui.

J.7. OnpeneneHue CTENCHU Ppa3MeENIbIEHUS NIMHUCTOrO IPYHTA
NPOU3BOOSAT IMyTEM IPOCCHUBAHUA CPeiHEH MpoObl pasMeENEYeHHOro
IPyHTa Maccoi 2-3 Kr yepes cuTo ¢ oTBepcTusaMHM D 1 10 mm. Ha xaxaom
13 oOpadarbiBaeMbIX YUaCTKOB POM3BOAAT 2-3 OINpPeACICHH.

OcCTaTky rpyHTra Ha CHUTax B3BEUIMBAIOT M OIPEHEJIAIOT HX
NPOLEHTHOE colepkaHue B Macce npodOsl. [IpouenTHoe copepxkaHue
KOMKOB COOTBETCTBYHOILETO pasMepa BRIYUCIAIOT IO PopMYyJIe

8
[1=-=, (4)
g5
rae g — Macca OCTaTKOB Ha CHTe, T,

g, — Macca npoOsi, .
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5.8. IIpaBunibHOCTE 103UPOBAHMA KATHOHHOTO rHApOododU3aTopa
M Ka4eCTBO NepeMELIMBaHMs OLIEHHUBAIOT ITYyTEM U3IOTOBJIEHUA OO0 pa3LioB
H3 CpeAHHUX Npod CTaOMAM3ZHPOBAHHOIO I'PYHTa, B3SATHIX A0 €ro
YILIOTHEHUA (IIpOOLI OTOMPAKOT ¢ 2-3 NONEpeyHHKOR Ha AHEBHYIO
3aXBaTKy), H MCNBITAHUA HMX Ha COOTBETCTBHE TPEOOBaHHAM Tadi. 2
HacTOAIIUX PeKOMeHauu.

HzroroBieHne ¥ UCnibiTaHKWe 00pa3lOB MPOU3BOAAT B COOTBET-
CTBMH C II. 3.2. HacTosmux PexoMeHnnaimi.

HonmycTUMbi€ OTKJIOHEHHS IMOKA3aTejehd CBOMCTB oOpa3ios,
IIPUIOTORJIEHHBIX U3 MPOU3BOACTBEHHBIX CMECEH, He Dosiee +25%.

5.9. BnaxxHoCTe cTaOMAH3HPOBAHHBIX I'PYHTOB ONPERCIAIOT
BHICYILMBAHHKEM 10 MMOCTOSIHHOM MacChl CpeAHEM MpoObI TIpH TEMIie-
patype 105°C nubo mmoTHOMEpOM-BilaromMepoM cucTeMbl KoBanega.

5.10. KOHTpOonr NpOHHOCTHHIX XapPaKTEPUCTHK CTaOUIIH-
3UPOBAHHBIX IPYHTOB INPOBOAMTCHA B COOTBETCTBHM ¢ TpeOOBaHUAMU
T'OCT 12801-98. «KMarepuaibl Ha OCHOBE OPraHNHYECKUX BOKYIUX JUIS
NOPOKHOTO U a3POAPOMHOIO CTPOUTENHCTBA. METOAB! UCTIBITAHUMY.

6. IPABHJIA TEXHHUKH BE3OINIACHOCTM

6.1. Ilpu npoBegeHHn paboOT MO NPUMEHEHUIO KATUOHHBIX
raapo¢oOH3aTOPOB MPH CTPOUTEILCTBE aBTOMOOWIBHBIX AOPOT CAEaYET
pykoBojicTBOBaThCA TpeOoBanmamu masbl CHull 111-4-80, «llpasunamu
TEXHUKH 0€301aCHOCTH MPU CTPOMTEIHLCTBE, PEMOHTE U CONEPKaHUM
aBTOMOOMIBHBIX AOPOrY, YTBEPKACHHBIMU MHUHHCTEPCTBOM TpaHC-
MOpTHOrO crpouTenbeTBa 29.04.77 r., mpaBuinaMu TEXHUKH Oe3omac-
HOCTH, HU3JIO’)KEHHBIMH B MHCTPYKLUAX IO JKCIUTyaTauyH COOTBET-
CTBYIOIIMX YCTAHOBOK M MalIMH, M HACTOSUIUMU PexoMeHJauyamu.

6.2. Paboumne, 3aHATHIe HA MPOU3BOACTBE PaboOT MO TUIAPO-
Gbobu3aHKM TPYHTOB, ZOJKHB OBITH OOecriedeHbl CpeACTBaAMH
MHIMBUAYANBLHOM 3alMTHl COIIACHO OTPAC/IeBLIM HOPMaM.

6.3. Ilpy nNpuroToBJIC€HUHN BOIAHBIX PacTBOPOB KaTHOHHBIX
ruapodobH3aTOpoB 00CTYKUBAOMIKUNA NepcoHan AODKEH odecrie-
4YMBATHCA 3ALIUTHBIMM OUKaMH, PE3UHOBBIMHU flepyaTKaMH, XJIOM4aro-
OyMasKHOH CcIenoaeX/10¥, HENIPOHHUIIAEMbIMH NEPEAHUKAMH, PECIIH-
paTopam.
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6.4. Ilpn nonagaHuu KaTHOHHbBIX THAPOPHOOH3aTOPOB Ha KOXKY
UX HEOOXOOUMO CMBITH TEIUIOH BONOH C MBLIOM.

6.5. llpu npUurotToBneHUuH pacTBOPOB KATHOHHEIX I'HApO-
¢obnzaTopoB, a Takke BO BpeMa padOTsl C HUIMH Ha Aopore pabouyue
OOJDKHBI HAaXOAUTHCS C HaBETPEHHOH CTOPOHBI, a MAllHHEBI IIepe-
MELAThCA TaK, YTOOBl BOAWTE/NM U MAHIMHUCTHI KAK MOYXHO MEHBIUE
HaXOAHJHUCh B MOABETPEHHOH 30HE, COAEPKAINECH MBLJIb U Kalliu

pacTBoOpa.
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Hpuiaoxenne 1

IIpuroroBaenune pacTeopa ruapododénsaropa

IIpoiiecc npUroToBaeHus pacTeopa rufipo¢gobuzaTopa BKIOYAET
CEAYIOIHE TEXHOJIOTHYECKHE OTIepalHH:

- pa3zorpeBanue ruapododusaropos no remneparypsl 70-75°C;

- TO3HPOBAHHUE paciliaBa 'UaApo¢GodOU3aTOPOB B KOJIHYECTBE
10-15% no Macce B eMKOCTH, O0OOpPYJOBaHHOH MEHIAJIKOH M 3aro-
HEHHOH OTMEPEHHBIM KOJHYECTBOM BOABI, HATPETOU O TEMIIEPaTyphi
He MeHee 85-90°C.

Ilocne oCTBIBAHUA OO0 TEMIEepaTypbl OKpy>KawLieH Cpeabl
ruapodoOH3aTOpPsI FOTOBBI K IIPUMEHEHHIO.
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Ilpanoxenne 2

Tadobnuuya 1

Copepxanue raagpo@oOH3aATOPOB B pACTBOPAX, HX NJIOTHOCTL H
KOHI[eHTpA U

Konuenrpauua| IlnotHocts pactBopa | Comep:Kanue 6€3BOJHOIO rHAPO-
pacteopa, % npu 20°C, r/cm’ dobusaropa, xr B 1 1 pacTBopa

] 0,009
0,019

2 0,994
3 0,993 ] 0,029
4 0,992 0,039
5 0,991 0,049
6 0990 | 0,059
7 0,989 0,069
3 0,989 0,079
9 0,988 0,089
| 10 0,987 0,098
11 | 0,986 0,108
12 | 0985 0,118
| 13 0,985 0,128
| 14 0,984 0,138 |
15 0,983 0,147 |
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Ipuiaoxenne 3

PacgeTHbIe XapAKTePHCTAKH FPYHTOB, 00padoTaHHBIX
CcTAOMIM3aTOPAMHE HJIH YKPENJIEHHbIX PA3IHYHbIMH

BSOKYIIHMH

PacyeTHbIE XapaKTEpUCTHKN 00padOTaHHOIO WIH YKPEIUIEHHOTO

rpyHia —
OnTHMalbHbINA IPYHT, CBS3HBIN TPYHT, I'pyHT, YKpEIUIeHHLIH
0bpaboTaHHbIN YKPEIUIEHHBIA CMOJIOH |IEMEHTOM COBMECTHO
crabuwamaropom | KOX(M) u crabuny- | ¢ GuTyMHOIA
| «JopTex» | 3aTopoMm «Jloprex» IMYJIbCHEH
o ____Monyns ynpyrocth, Mlla
. | 110-180 | 300-500 | 400-700
~IIpo4HOCTH Ha pacTshxeHMe Ipu H3rude, Mlla o
2. | 0,02-0,06 *TE 0,18-0,35 0,35-045
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HOPMATUBHLIE CCBUIKHA

['OCT 11955-82. butymbi HehTAHBIE JOPOXKHBIE XKHIKHE.
I'OCT 12536-79. I pyatsl. MeToasi 1abopaTopHOro onpenaeieHus

3¢pHOBOro (IpaHyJIOMETPHYECKOI0) COCTaBa.
['OCT 12801-98. MarepHasibl HAa OCHOBE OPraHHYECKHUX BDKYLIHX

11 AOPOXKHOTO M a3pOJIPOMHOI0 CTPOUTENLCTBA. MeTOAB HCTIBITAHMIA.

I'OCT 18659-82. OMynbecuu OUTYMHEBIE JOPOXHBIE.

I'OCT 22733-77. I'pyrrsi. MeToq 1a60paropHOro onpeacieHu
MAaKCHMaJIbHOH IUIOTHOCTH.

BCH 59-68. MucTpykiuys 110 HCIONB30BAHHIO MIOBEPXHOCTHO-
AKTHBHBIX BE€ILUECTB IIpU CTPOUTEABCTBE NOPOr M OCHOBAHHUH C
npUMeHeHueM OUTYMOB.

CH 25-74. MecTpyKUHS O HIPUMEHEHHIO I'PYHTOB, YKPEIUICHHBIX
BSOKYIIUMH MaTepyajaMH, AJid YCTPOMCTBA OCHOBAHHH U MOKPBITHU
aBTOMOOWIBHBIX JOPOr U a3pOAPOMOB.

CHull 2.05.02-85. ABroMOOHUNBHBIE OPOTH.

CHull 3.06.03-85. ABTOMOOWIIBHBIC NOPOTH.

CHull 111.4-80. Texuuka 6€301acHOCTH B CTPOUTEINILCTRE.

IIparmia TexHUKkH 6€30MACHOCTH NIPH CTPOUTENBCTBE, PEMOHTE
M COAeprKaHMHU aBTOMOOWILHEIX fopor. M., Tpancnopr, 1978.

[Mocobue no ykperuienuro rpyHToB. M., Tpaxcnopr, 1991.
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