RS

OBPABOTKA OCAOKOB CTO4YHbIX BOA4

VK 628.31.006.82

HoBble HauunoHalNbHble CTaHOapTbl
no NcnoJib30BaHMKO N pasmMelleHN ocaaKoB CTOYHbIX BO4

C. . BENNAEBA', E. B. KOPOTKOBA?

! Bensesa CeeTnaHa OMUTPHEBHA, KaHOWAAT TeXHYECKMX HaYK, AMPEeKTop no Hay4YHou padote, 3A0 HI® «EHDAP:
125371, Poccus, Mocksa, Bonokonamckoe wocce, 87, Ten.: (495) 481-47-65, e-mail: info @ bifar.ru
? Koporkosa Enena BuxkToposHa, Hay4Hbid cotpyaHuk, SAO HIN® «BHIPAP»

Ten.: (495) 491-47-65, e-mail: info@ bifar.ru

PaspaboTaHbl HOBLIE HaLMOHamNbHbIE cTaHAapTsl Poccuii-
ckorn @epepauun: TOCT P 54534-2011 «Pecypcocbepe-
*keHne. Ocafku CTOYHBIX BOL. TpeBoBaHWMaA MpW UCMONL30-
BaHAM OANA PeKynbTUBaLMKM HapylWeHHbIX 3emernb»; [OCT
P 5453-2011 «PecypcactepexeHue. Ocanky CTOYHbIX BO.
TpebopaHus Npy pasMeLleHn U UCNONLIOBAHWK Ha MOoSn-
roHax». CTaHOapTbl yCTaHaBMMBAKT TpeboBaHWA K OcagKam
CTOYHBIX BOA MPU MX MCMONb3OBaHWK ANA PeKynsTUBaLMA
HapyLUEHHbIX 3eMENb, a TAKXE NpU pasMeLLeHn 1 UCnosb-
30BaHWK 0Ca[KOB Ha nonuroHax. PaccmoTpeHsl pasnn4Hbie
MeToAbl MOArOTOBKW OCafKOB CTO4YHbIX BOJA, oBecnedymea-
IOLMe OOCTMXKEHWE YKa3aHHbIX B cTaHdapTax TpeboBaHui,
B TOM YUCIE BbIAEPXKa B €CTECTBEHHbLIX YCMOBUAX HA MMNo-
wagkax ctabunmaauny, CMelleHre ¢ MHEePTHbIMK MaTepua-
JlaMU, KOMMOCTUPOBAHWE C OPraHMYeCcKUMK HarnoIHUTENSAMUA
W ap.

Knrwo4yesble cnoBa: 0caiku CTOYHBIX BOL, PeKyeTMBaLMA
HapyLleHHbIX 3eMefb, NO4YBOrpPYHT, MOMWIOH, 3KOMNorm4e-
cKkag cepTumnKaums.

The new Russian Federation standards have been deve-
loped: GOST R 54534-2011 «Resources conservation.
Wastewater sludges. Requirements to the utilization for dis-
turbed lands reclamation»; GOST R 5453-2011 «Resources
conservation. Wastewater sludges. Requirements to the
disposal to landfills». The standards set the requirements
to wastewater sludge when used for disturbed lands reme-
diation and landfilling. Different methods of sludge treat-
ment that provide for meeting the requirements set by the
standards including natural seasoning on stabilization beds,
blending with inert materials, composting with organic filler
etc. are considered.

Key words: wastewater sludges, disturbed lands remedia-
tion, soil, landfill, environmental certification.

YunTeIBaA HEMPEPLIBHLIM POCT 06pasoBaHma ocaf-
KOB CTOYHBIX BOMO, CBOEBPEMEeHHOe WX yaaneHue c
TEPPUTOPUM OHUCTHBIX COOPYXXEHMWI CTAHOBWTCA YPES-
BblYAMHO BaXKHOW 3ajadqdenl, ocobeHHO B nocrnegHue
roabl. Ocagky OTHOCATCA K KPYMHOTOHHAXKHBLIM OTXO-
JaM, OJIMTENBHOE WMX HaKOMfeHWe MOXET MPMBECTHU
K HapyLUeHWO TEXHOSIOMMHYeckoro pexmma pabdoThbl
OYUMCTHLIX COOPYXEHWA WM OKasaTk HeratMBHOE BNUA-
HWE Ha oKpyxatoLyto cpeny. Ocagky CTOYHLIX BOL, B
COOTBETCTBUM ¢ PefepalibHbIiM KNaccUPUKaUuMOHHbLIM
KaTanoroM OTXOLOB, OTHOCATCA K rpynne «OTxogbl

(ocamkmW) Npy MexaHU4eckor M GUONOrM4ECKOM OYNCT-
Ke CTOo4YHbIX Boa» (kog 94300000 00 00 0).
Vicnonb3sosaHne ocafkoB B Ka4ecTBe BTOPUYHbLIX
pecypcos Honee npefnoYTUTENbHO, YEM BbIHYXXAEH-
Hoe ux 3axopoHeHre. OCHOBHbIM DaKTOpPOoOM, onpene-
nAWKUM 06nacTb MPUMEHEHUA UMM HEODXOJMMOCTb
3aXOPOHEHUST 0CaAKOB, ABMASETCH UX XUMUYECKUIA CO-
cTaB M COOTBETCTBME TpeboBaHWAM OEWUCTBYIOLLEW
HOPMATUBHOW OOKyMeHTauun. MNpoucxoxaeHne ocan-
KOB, WX XMMWYECKWIA COCTaB U CBOMCTEBA B OOMbLUMH-
CTBe cny4aeB npefonpenensioT BO3MOXHOCTb WX
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MCNONb30BaHUST B KA4YeCTBe MECTHLIX OpPraHu4ecKux
yOOOpeHUr, B peaynbTare Yero yTUMM3UPYITCH LEeH-
Hble KOMMOHEHTLI, COflepXKaLlUMecs B ocaKax.

LaHHbI BbIBOO NMOATBEPXAEH pesynkrtatamm cep-
TU(PUKALUNOHHBIX UCMNBITAHWIA, NMPOBOAUMBIX Ha Mpo-
TsKeHMM 15 net opraHamu no ceptudurkaumm HMN®
«BUDAP» n OO0 «BUDAP-Skonorus», cosaaHHbIMM
B pasHoe BpeMs U akkpeamMToBaHHbIMK B «CucTeme
06a3aTenbLHON CepTUMUKALMKU MO 3KONOrMYECKUM
TpeboBaHMaM» MWHWCTepcTBa NPUPOLAHBLIX PECYPCOB
n skonorun P®. CepTtudukaums ocyllecTenseTca B
COOTBETCTBUM C MOSoxKeHnaMn defepansHoro sakoHa
oT 27 pgekabpsa 2002 r. Ne 184-d3 «O TexHUYeCcKoM
perynMpoBaHun> U HOCKUT OOBPOBOMBHbLINA XapakTep.
OpraHamun nNo cepTudurKaummM OCYLLLECTBNEH aHanma
cocTaea U CBOWMCTB ocaakos B 6onee vem 300 ropopax
K nocenkax Poccun.

PeaynbTatel UCNbITaHWI Nokasanu, 4To Gonbluas
HacTb OCA[KOB XO3IMCTBEHHO-ObITOBbLIX, TOPOACKUX 1
ONM3KMX K HAM NO COCTaBYy NPOM3BOLACTBEHHbLIX CTOY-
HbiX BOO 06NafardT BbICOKMMMK arpoXMMUYeCKUMM
CBOMCTBaAMUW WM COOTBETCTBYIOT TpetGoBaHuaMm TOCT
P 17.4.3.07-2001 «Tpe6oBaHus K ocagkam CTOYHbIX
BO[L, NPV WMCMOMb30BaHUW B KAYECTBE OPraHuM4yeckux
ynooéperHun» 1 CanluH 2.1.7.573-96 «Tpe6oBaHus K
CTOYHbIM BOOAM U WX Oocagkam Mpu MCrofib30BaHNA B
KayecTBe yooOpeHUi».

CopepxaHne opraHn4eckux BeLlecTs B 0cankax B
cpepHem cocTtaBnaet 40-60% 1 Oonee, azoTa obLLEe-
ro — 1-3%, dpocdhopa obuiero — 2-5%. B HacToswee
Bpems B ocagkax 60MbLUMHCTBA OHMCTHbLIX COOPYXKe-
HUI KaHanMaaunm HaceneHHbIX MeCT KOHLEeHTpaLuum
THXesbIX METasiNIOB HUXe BefIM4YMH, HOPMUPYEMbIX
MOCT P 17.4.3.07-2001 un CanllvH 2.1.7.573-96, a no
OTAenNbHbIM nokaszatenam cooTeeTcTByOT [MOK (OOK)
nouB.

BmecTte ¢ Tem, no pesynstatam cepTUdUKaumoH-
HbIX WCMbITAHWA MOXeT 6bITb BbigerieHa v gpyras
rpynna ocapgkoB, KOTopas OTNIM4YaeTcHd BbICOKOM
CTEMNeHb MUHepanu3auuM U HE MOXeT BbITb UG-
nosib30BaHa B Ka4yecTBe OopraHu4Yeckux ypob6pe-
HUW. B coctaB ykazaHHOW rpynnbl BXOOAT OCaAKM,
CCPOPMUPOBaHHbLIE B pasHble Nepronbl BpeMeHu, o6-
paboTaHHble PasNUYHLIMW CNOCoGamMu W MOLBEPrHY-
Tble OSIUTESIbHOWN BbIOEPXKE B €CTECTBEHHLIX YCINOBU-
AX Ha MPOTHXEHUN HECKOMbKUX feT. [JnuTensHas Bbi-
LepXKa obecrnevunna Ux OOMOSIHUTENBHYIO MOACYLLKY,
cTadbunuaaumio n obeszapaxxmeaHue.

MoeHTUUKauma cocTaBa M CBOWCTB 0OCafKOB
CTOYHbIX BOM, aHasnM3 TEXHOMOTUYECKMX CXem obpa-
BOTKN, pe3ynkTaTbl cepTUUKALMOHHBIX MCAbITAHMA
MoKasbIBakT, YTO Takue ocadku 06e3BOXeHbl, MUHEe-
panuzoBaHbl U o6e3zapaxkeHbl. OCHOBHbIMK MaKpO-
KOMMNOHEeHTaMK OCaAKOB ABNAIOTCA MHEpTHble coenum-
HEHWA B BUAE OKCUAOB KpemMHua (0o 40% u 6onee),

antoMnHKua (go 10%), kansums (5% 1 Gonee), xenesa
(00 7%), KOTOpble BXOOAT B COCTaB Mecka, rMUHUCTbIX
N MUHepanbHbIX YacTul,. B ocagkax cogepxxatcst op-
raHudeckune Bellectea (o1 35 oo 15%, B TOM 4ucne
ryMyCOBbl€), ya06pUTEeNbHbIE MaKpOaieMeHThl (a3orT,
hocop, Kanui) n MUKpoanemeHTsl. BmecTe ¢ Tewm,
BO3MOXXHO MPUCYTCTBUE CONEN TsXKenbIX MeTasfos,
HTO BbI3blBAET HEOBXOAUMOCTE pernaMmeHTUPOBaHNSA
WX KONMMYecTBa M KOHTPOSS.

YKazaHHble CBOWCTBA 0OCAOKOB CTOYHbLIX BOL WU
NPakTNYeCKUi ONbIT MX 0OPaBOTKM MOKA3LIBAKT, YTO
HaHHas rpynna ocafkos Npy COOTBETCTBYIOLLEM KOHT-
posie MOXeT BbITk UCMOMNL30BaHa B Ka4ecTBe BTOPUY-
HbIX PECypcoB ONA PeKy/bTMBAUMW HapyLUeHHbIX 3e-
Mernb. Ocagky CTOYHBIX BOL MOTYT MPUMEHATLCH [N
TEXHWYECKOro stana pekyfsTuBaumMmM B Ka4ecTBe Ma-
Tepwvana ans 3arofiHeHUA KapbePHbIX BbLIEMOK, TpaH-
Len, a Takke Ana 6MONIOrMYeCcKoro aTana peKkyssTm-
BaLMX B Ka4yecTBe MOYBOrpPYHTOB MPW CO3OaHUM pPac-
TUTENBLHOIO CNOA 3eMJIU, M3ONMPYIOLLIEro MaTepuana
Ha MosMroHax TBephbliX 6bITOBLIX OTXO40B U MONUro-
Hax MPOMBILLMEHHLIX OTXOA0B M T. M.

o HegaBHero BpemMeHu OTCYTCTBOBaNWU AOKY-
MeHTanbHO odpopMieHHbIe TpeboBaHuUA K ocaf-
KaM npu Ux UCMONb30BaHUU AN TeXHUYECKOW u
GMONOrMYecKol peKynbTUBaLUUM HapyLUEeHHbIX 3e-
Mefb B Ka4eCTBe BTOPUYHBLIX PecypcoB U pasmMe-
L EeHUN Ha NMOJIUroHax TeepAbiX 6bITOBLIX OTXOO0B.
HOpyrum acnekTtom, onpenensiolM HeobXoaMMoCTb
paszpaboTKU HOPMATUBHLIX TPeboBaHWi, saBnsaeTcsH
obecrnevyeHne 3KoONormyeckon 6e3onacHoOCTM Npu mc-
NoNb30BaHUM OCAOKOB L1 PEKYNbTMBALMU HapyLUEH-
HbIX 3eMefb.

B pamkax peanuzauuu MNMporpamMmbl HaLMOHaTb-
HoW cTaHaapTusauuy NMHC-2010 M B COOTBETCTBUU C
pewleHrem TexHm4yeckoro komuteTa 349 «O6palye-
HUe ¢ otxopamms» @IrYIr «BHULUCMB» 1 3AO HM®
«BIDAP» 6611 pazpaboTaHbl HOBble HALMOHABHbIE
cTaHpapTel Poccurickon Mepepaumn, KoTopble BBe-
OeHbl B gecteme ¢ 1 aHeapa 2013 r.:

MOCT P 54534-2011 «Pecypcoctepexerne. Ocan-
KN CTOYHbIX BOA. TpeboBaHuA NpWY UCMNONb30BaHWUK
OJ15 PeKYINBTUBALMK HAPYLUEHHbIX 3eMeSb»;

MOCT P 5453-2011 «Pecypcoctepexernne. Ocan-
KW CTOYHbIX BO4. TpeborRaHMA Npu pasmMeLleHnn 1 Uc-
NONb30BAHMM HA NONUIoOHAaX>.

FOCT P 54534-2011 pacnpocTpaHaeTcs Ha ocan-
KW CTOYHbIX BOJ, o6paboTaHHble ¢ NPUMEeHEHWeM pas-
JIMYHBLIX MeTOoLOoB, o6ecnedmBaloLLMX WX rnyBokoe
06e3BOXMBaAHWE, CTAOUNIM3ALMIO U MUHEpPanM3aLuio
opraHn4yeckmx BeLlecTB W obezzapaxupaHue. Ta-
Kne ocagKu Mo CBOEMYy COCTaBy M CBOWCTBaM COOT-
BeTCTBYIOT oTxogam IV u V kKnacca onacHocTw Ond
oKpyxatoule cpebl. B HacToswem cTtaHaoapTe 4er-
KO paarpaHu4eHbl nokasaTenn CBOWCTB OCAafKoB, MC-
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MOMb3YEMbIX ONA TEXHWYECKOW M BMONTOrMYeckon pe-
KyNbTUBALIMU HapPYLUEHHbIX 3eMefb. ONa TeXHUYEeCKOoU
peKynsTUBaLMKM OONYyCKaeTca NpMMeHeHre 0CakoB C
H0oee HM3KOWM BITAXXHOCTLID, C 60Mee BbICOKUM COOEP-
XaHWeM cyxux eewlecTB. KOHUEHTpaums MiWHepalib-
HbIX BELLUECTB pernamMeHTUpyeTca Ha YPOBHE He MeHee
65%, 4TO oBecneYmBaeTCH CTabunM3aumen OCaaKkor B
€CTECTBEHHBLIX YCNOBUAX WM OPYIAMMK CNOCOBaMU.

B ocapkax CTO4YHbIX BOO OJ19 OUMONOrM4eckomn pe-
KynbTUBaLUWMW HOPMUPYHKOTCH yOOOpUTENbHbIE MakKpo-
ANEeMEHTbI; KOHLIEHTPALMK TAXKENbIX METAamNNoB, caHu-
TAPHO-MUKPOBUONOrMYEeCcKMne M CaHUTAPHO-MNapasunTo-
NOrMYECKME NoKalaTenm o0CagkoB OONKHbl COOTBET-
cTBoBaTh TpeboraHwam TOCT P 17.4.3.07.2001.

B kadecTBe oboBLUAKOLLEro rnokasarens onacHo-
CTW OTXOLOB [OMs OKpPY>KarwLUuew nprpoaHOW cpefbl
pernameHTUpYeTcs KMacc onacHocTW. HacToallni
cTaHgapT pacripoCTpaHaAeTcs Ha BCe BWObl 0CAOKOB,
0B6Pas3yLLMXCH MNPU O4YNCTKE CTOYHbBIX BOL W MO CBOE-
MY COCTaBy COOTBETCTBYIOLUMX oTxodam IV n V knac-
COB OMacHOCTW.

CteneHb cTabunusaymm opraHMyecknx BeLLEeCTB
0OCafKoB OLEHMBAETCs MO TakkM WMHTerparbHbIM Mo-
kKazatenam, kak XINK 1 BINK BogHOW BbITSXKA.

CraHpoapTomM OOMyckaeTcs WMCMofib30BaHMe ocapf-
KOB ONf peKynbsTuBaLumy 3eMelb, HapyLUeHHbIX MNpu
OTKPbITbIX FOPHbIX patoTax, KapbepoB pa3paboTKu
necka, rfuHbl, 0oObl4KM Topdia, NpU CTPOUTErNbCTBEe
M 3Kcrnyartayum NIMHEeNHbIX COOPYXXEHWA, OTBasioB
MPOMBbILLJIEHHbIX OTXOAOB, 3eMellb, 3arps3HeHHbIX
HedoTenpogykTamu, TEeppUTOPUA MPOMbILLNIEHHbIX

nnowanok, o6eAHeHHbIX 3eMeflb B LIensx J1eCoXo3aM- -

CTBEHHOro, NPUpPOOOOXPaHHOIr0 M CaHUTapHO-TUrme-
HMYECKOrO HanpasfieHUA MX pekyrbTUBaLnm, a Takxe
01 NPOBEeOeHUs BMONOrMYECKOW peKyrnsTuBaLmm cre-
LManmManpoBaHHbIX NOMMIOHOB pa3MelleHnsl 0CaKoB
CTO4YHBLIX BOJ, MNOMMIOHOB TBEPObIX OLITOBLIX OTXOAOB
1 MOSIMIOHOB MPOMBILLSIEHHBIX OTXOA0B. [JaHHas o6-
nacTe NPUMEHEHUS MOIBOSMUT HE TONMLKO YTUNM3UPO-
BaTb OCAAKW C PasHbIMW CBOMCTBAMMW, HAKOMMEHHbIE
1 06PAazyoLLMECs Ha COOPYXKEHUAX BOAOMNOLAMOTOBKU U
O4YNCTKM CTOYHBIX BOL, HO 1 NONYYUTE HapO,D,HOXOSH!:;l*
CTBEHHEIA 2(hd eKT 3a CHEeT peKynsTUBaUMM U BO3Bpa-
Ta HApPYLUEHHbLIX 3eMellb.

Ha pwc. 1 npuBoguTCA NpuMep MCnonb30BaHWUSA
ocafgKoB CTOYHBLIX BOL ONA pekKyneTUMBauuik nonuvroHa
cknagupoearusa docdrorunca OAO «BockpeceHckne
MWHeparbHble YAOBPeHWs».

[Npy OTCYTCTBMW aNbTepPHaTVBHbLIX MEeTOdOB WC-
MoSb30BaHNA OCaOKOB CTOYHbLIX BOL B KadecTee BTO-
PUHHbLIX PECYPCOB OCafKy pPasMeLlarTcAa Ha MNosu-
rOHax, B TOM 4MCre crneunannsnpoBaHHbiX, TBepabIX
ObITOBLIX OTXOAOB W MPOMbILUSIEHHLIX OTXOLOB C Lie-
b0 3aXOPOHEHUs 1 BPEeMEeHHOTo xpaHeHud. VimeroT-
CA Hay4Hble faHHble 06 MHTEeHCUhMKaL MM NPoLeccoB

paznoXeHus TeepdbiX ObITOBLIX OTXOLOB B Tere rnofu-
roHa rMpu Mx COBMECTHOM CKIagupoBaHuM ¢ ocagkamu
CTOYHBLIX BOM.

CornacHo MOCT 30772-2001, NONMUIroHblI — OrpaHu-
YyeHHasa TeppuUTopuUs, NpedHas3HavYeHHasa U Npy HeoHXxo-
OWMOCTKU cneuuansHo o6opyaoBaHHasa ONA 3axopoHe-
HWS1 OTXOMOB, MCKJIKOYEHUS BO3OEWCTBMA 3aXOPOHEH-
HbIX OTXOOORBR Ha He3alUMLLIEHHbIX TIOOEN 1 OKPY>Xato-
LY cpeny.

rOCT P 54535-2011 ycTtaHaBnmeaeT TpeboBa-
HWSA K ocagKam CTOYHLIX BOO MNPW PasMeELLEHMU 1 UC-
MoNb30BaHUKM Ha MONUroHax, obecne4vmBaroLlme 6es-
onacHble YCNOBUs 3KcryaTauum rnoanroHOB 1 OXpaHy
OKpY>Karllen cpefbl OT HEraTUBHOrMO BO3OEACTBUA
OTXO[OB. YCTaHORMNEHHEIE TPeBOBaAHWA rapMOHM3NPO-
BaHbl ¢ TpebosaHuamum CanlunH 2.1.7.1322-03 u CIl
2.1.7.1038-01 no pasmeLlleHU0 OTXOO0B B OKpyXKa-
foLLel cpene W Ha MonuroHax TBEpAbiX BbITOBbLIX OT-
XOOOoB W 06ecCrneymBalnTCsa COOTBETCTBYIOLLMMU TEXHO-
NOrMaMmM 0bpaboTKM 0CaAKOB CTOYHLIX U MPUPOAHbLIX
Boa. [OCT P 54535-2011 HopMUpYyeT KOHLIeHTpaLumn
CYXUX U MUHEpParbHbIX BELWEeCTB. VIHTerpanbHeIMKM Mo-
KazaTensamm, XapakTepusyoLMMKU CTEMeHb OMnacHo-
CTU OTXOOOB MO OTHOLLEHWIO K OKPY>KaloLLer Npupoa-
HOW cpefe, Takxe ABnArTcA knacc onacHoctu, XIMK
n BINMK BogHOW BbITAXKKW. TpeboBaHWA YCTaHOBNEHbLI
C YY4ETOM TEXHMUYECKMX BO3MOXHOCTEN MPUMEHAEMBbIX
MEeTOO0B U obopyooBaHuA.

Puc. 1. Ucnonb3oBaHue ocafKoB CTOYHBIX BOO ONiF pe-
KynbTUBaLUWK NMONUroHa cknaguposaHus chocdhorunca
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Hoeble cTaHpapTsbl NpeanarawT pasfvyHbie MeTo-
Abl NOOrOTOBKM 0Ca[KOB CTOYHEIX BOA, 0BecrneymBaio-
LuiMe OoCTMXKEeHWE YKa3aHHbIX TpeboBaHWiA.

Tpebyemble nokasaTenu CBOWCTB OCafKOB CTOY-
HbIX BOA MPW WCMONL30OBAHUWM O PEKYLTURALIMMK
HapyLleHHbIX 3eMeslb 1M Ha MOSIMroHax B KadYecTBe
U3onupyrulero martepuana [OCTUrarTcs nyTem
npyYMeHeHUA OOMNONMHWTESIEHON BbIOEPXKM OCafKOoR,
ob6paboTaHHbIX B COOTBETCTBUM C MNPUHATON TEXHO-
NOrM4ecKor CXeMol Ha npennpusaTin. JononHuTeb-
HaA BblOepP>XXKa 0CAOKOB OCYLLEeCTBSeTCA Ha MI0OBbIX
mowagkax Mnu nnowjagkax crabunnsaynm, KoTopble
SIBNAIOTCA TEXHONOMMYECKUMK COOPYXEHUSMU, TIPe-
Has3Ha4YeHHbIMK OS5 06Ee3BOXMBAHKWSA, cTabunNMaaumMm
OpraHn4ecknx BeLLecTB U 0Oe3BpexXMBaHus B ecTe-
CTBEHHbIX YCMNOBMAX. Bbloep>xka ocagkoB MoxXeT
OCYLLIECTBIATLCA B TeYeHMe HecKonekux net. lNepu-
0l BbIOEPXKKW 38BUCUT OT KITMMATUHECKUX YCIOBWA
MU OMpegfensaeTca no pesyneratam aHanmsa ocagkoB
CTOYHBIX BOJ Ha COOTBETCTEBUE YCTAHOBNEHHbIM Tpe-
boBaHMAM. Bbloepxka ofecrnedmMBaeT TakXke CHUXe-
HWEe Macchl OCaKOR.

Tpebyewmble rnokazaTefln CBOWCTB OC3AKOB CTOY-
HbIX BOf, YKas3aHHble B CTaH4apTax, MoryT 6biTh Tak-
e OOCTUTHYTbI MYTEM CMELLEHUA OCAOKOB C MECKOM,
FPYHTOM, 06pas3yloLMMCH NpuY NPOU3BOACTBE 3emre-
POKMHbIX PadoT, OTXO04aMW MopHONOOLIBAOLLER 1 Nepe-
padatbiBaoLLei NPOMbILUNEHHOCTH, 30MOLLNAKaAMKU K
OPYIMMU UMHEPTHLIMIKY HEeOPraHWYecKMMM OTXOoOamMi.
INpyn ncnonb3oBaHWMM B Ka4ecTBe MOYBOrPYHTOR Tpe-
Oyemble nokasaTtenu MOryT ObiTb OOCTUMHYThI MyTeMm
CMeLLleHWs1 C MeCKOM M3 MEeCKONOBOK, CTPOWTENbHbLIM
NecKoM, MPyHTOM, 0Opa30BaBLUMMCS MPU NPOBEeOSHUM
3emMriepoHbIX paboT, He3arpA3HEHHbIMW M OMAaCHbI-
MK BellecTBaMMU M ApyrumMu martepuanamin. Npuemsbl
0006paboTKM OCaOKOB 3aBUCHT OT psga (akTopos W
npexpae Bcero OT BbIOPaAHHOIo MeTOAA WCMONb30Ba-
HUSI UMM pasMeLLeHns M MeCTHbBIX yCcnoBui. MeToab!
000BpaboTkM OCagKkoB BBEAEHbl B aKTyanusanpoBaH-
Hyto pegakuyuto CHul 2.04.03-85 «Kananvsauma. Ha-
PYXHbIE CETU M COOPYXKEHUS >,

YoaneHune «Ceexeob6e3BOXEeHHOro» ocafika C Le-
NBH UCTIONB30BAHUA UMK pas3MellieHUs B OKpy»Kato-
Llel cpefe npakTMYecku HEBO3MOXHO, Tak Kak o6ea-
BOXEHHBIN OCaOOK MMEeT BA3KYK KOHCUCTEHLMIO,
o6rnagaeTt niacTU4HbIMU CBOWCTBaMU, UMEET Herpu-
ATHLIN 3anax, He Bcerga o6e3zapaxeH. [oTpebute-
Nnel Ha TakoW «MpoOyKT» He HaWTW, MOXXHO CcOo30aTb
TONbLKO HEraTuBHYO peakuyuto. Ona ynyduleHus du-
3UKO-MEeXaHNYeCKUX CBOWCTB, cTadbunmsauum, JUK-
BMOAUWMK 3anaxa Heobxoouma nootpaboTka ocafka.
Tak, B akTyanuaunposaHHoi Bepcun CHwul 2.04.03-85
yKasaHo, 4To 015 MOArOTOBKM MeXaHW4ecku 06e3B0-
>KEHHbIX OCaJKOB, He MoABEePrHyTbiX TepMOoUbHOMY
COpaxmMBaHW, K JalibHelllen yTUnM3aumum B Kade-

a)

Puc. 2. MNnowagka xpaHeHUA 0cagKoB CTOYHBLIX BOA
a — 00 PEKOHCTPYKUKMK; 6 — PEKOHCTPYKLMA

CTBE OpraHn4eckmnx yoobpeHWr Mnun ns TeXHUYECKOH
PEeKyNnbTMBaLMKM HAPYLUEHHbLIX 3&MENb HEOBXOOUMO
npegycMaTpmeaTth BbIOEPXKY 0Ca[KOB Ha nrollagkax
cTabunmaaumn 1 obeasapakuBaHus cpokom ot 1 go
5 neT 1nu KoMnocTrpoBaHue. B npouecce BbloepKKA
JocrturaeTca OononHUTENsHas NoAcyLUKa, MUHepanm-
3alns opraHM4eckmMx BelecTrB, obessapakuBaHue,
ynydlleHme cTpyKTypbl. B nepeblid rog BelAEp>KKK Bbl-
COTY CNOA ocafKka pekoMeHOyeTcs npuHumaTtb 0,5—
0,8 M, B nocneayoLne rofbl oCagok BblOEpP>XUBATb B
BypTax.

VKazaHHble TexHonornyeckue npuemsl poobpa-
B6oTkM ocafkos Bko4YeHsl MMM BKX «Opensopoka-
Han» B MPOEeKT PEKOHCTPYKUWM WMIOBLIX MIOLLAanoK.
[NpoekT pazpadoTtaH 3A0 HIMND «BUDAP». B HacTos-
lliee BpemMsa 3aBeplUaeTCca PEKOHCTPYKLUMA MOLLaaokK,
npefHasHa4YeHHbIX He AN XpaHeHWs OCcaakos, a ans
NPOOOIXEeHUA TEXHONOMMHYECKoro npouecca ux obpa-
B60TKM MeTofaMMn KOMMOCTUPOBAHUSA WU BbIOEPXKKM
(pwc. 2, 3).

BriBogbl

HecmoTps Ha NpennoYTUTENLHOCTL UCMOSNb30BAHUSA
OCafKOB CTOYHbIX BOL, MO CPABHEHUIO C MX 3aXOPOoHe-
HWEeM, Ha MpakKTWKe pelleHme 9TOro Bonpoca Corpsi-
>KEHO ¢ BonbLUMMK TpyaHocTsaMK. OcHOBHas NpuYMHa
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Puc. 3. Mnowapgka ctabunuaauum n obeszapakMBaHuUa 0CagKoOB CTOYHbIX BOS

3aK4YaeTcsa Kak B OTCYTCTBUM 3DMEKTUBHbBIX TEXHO-
niorun o6pabdoTKM OCaaKoE Ha MHOTMMX NpeanpuaTusaXx,
Tak U B BHOpPOKpaTUHECKMX Nperpagax, Kotopble Mc-
MbITEIBAOT MNPEanPUATUSA MPK COrnacoBaHuK NPOEKTOB
HOpMaTMBOE 0Opa30BaHUA OTXOOOB W JIMMUTOB Ha MX
pasmeLleHune.

~ZuluDrain

[fonuTepM

PazpaboTaHHble HOPMAaTUBHLIE OOKYMEHTbl Ha-
npaeneHbl Ha pasBUTUE CUCTEMbl HalMOHaJSIbHbIX
cTaHgapToB B obflacTi obpalleHna ¢ ocagKkamMm CTou-
HbIX BOJ W, B KOHEYHOM CHeTe, Ha peann3auuvio MeTo-
OOB UCIMOSIb30BaHWA 0CaAKOB B KA4YeCTBEe BTOPUYHbLIX
pecypcos.

lNporpaMmHoe obecneyeHue
0N pacyeTa CUCTEM
BOJ00TBEAEeHUSA

Co3paHMe cXeM BOOQoOTBEeAeHUS
" 3NeKTPOHHbIX Mogenen
caMOTEeYHbIX KaHaan3aLUMOoHHbIX
ceTen.

lMacnopTusaunsa cucteMsbl
. BOQROOTBEOEeHWA.

KoHcTpyKkTOpCcKUiA pacyer
CaMOTEeYHbIX KOJIJIEKTOPOB.
OnpepeneHve puaMeTpoB
- Tpy60NpoOBOAOCE W BbICOTHbIX
. OTMETOK.

MoBepoYHbINA pacyeT
CaMoOTEeMHbIX KONNEeKTOPOoB.,
paboTalolMX CAMOTEKOM W Mog,
HanopoM.
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