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1. OBWUE NONOXEHUA

1.1. Hactorwmne PekomMmeHngaunm cnegyet MCNONL30BaTh NMPU U3bICKAGHUAX U NPO-
eKTUPOBaHUM OCHOBAHMK 3A3HMHA W COOPYXEHUWU HA INKBHANBHBIX KapBOHATHbLIX
rpyHTax npu scex Buaax CTPOMTENbCTBa, KPOMe FrMAPOTEXHUYECKOrC U CTPOUTESNb-
CTBa Ha MHOMONETHEMED3NbIX FPYHTAaX.

1.2. B CHuil1 2.02.01—83 npuBeaeHbl OCODEHHOCTU N3bICKAaHMKU U NPOEKTH-
pPOBaHUA OCHOBAHMK 3AaHUW W COOPYIXEHUHU, BO3IBOAUMBIX HA INHBNANbLHbLIX FPYH-
Tax, HO He OTpaXeHbl 0COOEHHOCTH KAapBOHATHOMO 3ANBUA. INHBWUANbHLIE FPYHTHI
ABNAIOTCA NPOAYKTaMu BbIBETPUBAHUA CKaNbHbLIX NOPOA, OCTAaBWKMMUCA Ha MeCTe
csoero 06pazoBaHKA U COXPAHNUBLLUMMA B TOU UNU MHOKW CTENEHKM B KOpPEe BbiBEeTPUBA-
HUA CTPYKTYPY M TEKCTYPY UCXOAHLIX NOPOA, a8 TAKXKe XapaKTep X 3aneranunn.

PaccmarpuBaeMblie B HACTOAUWUX PEKOMEHA3UMAX 3NBUanbHble KapOOHATHbIE
PPYHTLI ABAAKOTCA NPOAYKTAMM BbIBeTPUBAHUA HE TONLKO MNPOYHbLIX CKaNbHbLIX
NOPOA, HO W MANONPOYHLIX C HEBOAOCTOMKWUMU CTPYKTYPHLIMW CBA3AMK, KaK,
Hanpumep, Men U Menonoaobebie nopoabli. KapboHaTHeie 3nt0OBManbHhe FPyHTbI
He BCerfa CoOXpPaHAIT CTPYKTYPY M TEKCTYpY MCXOAHbIX NOpPoA. NMpumepom Tomy
MO XKET CNYXUTb AONOMUTOBAA, N3BECTKOBO-A0NTOMUTOBAA U MENOBaA My Ka.

1.3. Moa 3nweBueM KapboOHaTHLIX NOPOA cneayetT NOHUMMAaTh TaKue FPyHTHI,
KOTOpble 06pa3oBannce W3 KopeHHbix (MaTepMHCKKUX) NOPOA B pe3dynbTate XUMHU-
yecKoro, du3anieckoro u GMoONOruuYeCKoro BbIBETPMBAHMA, 8 TaKXXe MexaHnuyeCKou
B XUMHUYECKOWn cyddPo3nn v He NOABEPIrNIUCh NEPeMELLIEHNIO C MECTa NnepBoOHavYanb-
HOIMO 3aneraHuA.

1.4. B HactoAwnX PekoMeHA3UMAX PACCMaTPMBAIDTCA NPOAYKThb! BbIBETPUBAHUR
Mena, MenonogobHbIX NOPOA, N3BECTHA KA, 4ONOMUTA U MeprenaA.

1.5.B Ttonue 3moBuR KapbDOHaATHBRIX NOPOA, KAk NPasuno, BLIAEGNAIOTCA TPWU
30HbI: | — TpeulnHOBaTaR, UMeKiLaR NNoLaaHoe pacnNpoCTpaHeHmMe; nNpeacTasneHa
TPeWwuHOBaTbIMA NMOPOAAMKU C OTACNbBHBIMWA KapMaHaMu, 33NONHEHHbBIMW KPYNHO-
O6GNOMOUYHBIM M MENKOAUCNEPCHLIM MaTtepuanomMm 3atux xe nopoa; Il — obno-
MOYHEA, UMEOLWaA MNOoWaAHoe WNW NUHEenHOEe pacnpocTpadeHne; NpeacTaBNeHa
webrHemMm v ApecBOM € YaCTUYHO COXPAHMBULICKCA PENUKTOBOW TEKCTYPOW U CTPYKTY-
POW C MenKoancnepcHoilm 3anonHntenem; lll — menKoancnepcHar, nMeer nnHernHoe
pacnpocTpaHenve B Buae NMH3, 6ONblUMX KAapMaHOB U NPOCNOEB OMPaHUNEeHHOTO
npocTupaHuAa. Mectamun B paspese INBUanbHOR TONWMKM NPOCNEXXMBALTCA coBMeELLe-
HUe oBnomMoYHOW N MenkKoaucnepcHou 30H. MenkoagucnepcHaa 30Ha 06bIYHO npea-
cTagneHa KapbOOHaATHOW MYKOW NEeCHYaHoro v nNbiNesaroro AncnNepcHoro cocrasa.
Myxa 6biBaeT nnmu cnabo CUeMEeHTUPOBaHHAR, MW HECBR3HAA, CbiNy4Yan.

Tam, rae kapboHaTHan TOJSLW2E HEORHOPCAHE NO NUTONOCMYECKOMY M NeTporpa-
dOHYeCKOMY COCTaBy, BepTUKaNbHAA 20HANbLHOCTL KOPbL! BbIBETPUBAHWMA Hapyuwe-
Ha. B pa3pe3e NpoCnexuMBaeTCA vYepeaoBaHME FPyHTOB MenKoaucnepcHow v obno-
MONHOW 30H. Kpome Toro, HopManbHbik npoduns Kopbl ssiBeTpuwsaHnA, obycnos-
NEeHHbIN BEPTUKANbLHON MHpUNbLIPauen BoA, HEPEAKO HapyLWwaeTcA BOKOBLIMU nNpu-
YOKaMn BAONL TpewmnH. BecneaciBue 370ro rpyHTsl AMCNEPCHOM 30HbLI 33aNeratoT cpe-
AN TPYHTOB TRELWWHOB3TOW 30HbLI.

1.6. AnoeuanbHble KapboHaTHbie FPYHTLI 06NagaldT pRAOM HebnaronpuA THbIX
MHXXEH EPHO -TEONOTMNECKUX CBOWCTB: NPOC3AOMHOCTHLI0 HEeKOTOPbLIX PasHOBUAHOC-
Te, CKNOHHOCTHIO K MeXaHWYecKon n xnMuveckon cyddrosnn, cCHuXKeHnem Apou-
HOCTU W YBENUYEHNEM CXXUMAEeMOCTH Npu BoAOHACLIUuleHUU, 0BpasoBasuemMm nNnbisy-
HOB, ApobneHueM KpynHOODNOMOYHBLIX YacTuu 3NIBWUA NOA BO3AEKUCTBUEM CTPOM-
TENbHbIX HArpPy3oK OT HEKOTOPbLIX COOPYXEeHUU, a Takxe npu paborte B KoTnosa-
Hax CTPOUTENbHbLIX MatunUH U MEeXaHU3IMOB8 u 4p.

1.7. B cuny nepewncnenHbix 0cobeHHOCTE" U B CBR3U C HanNUMHeM oveHb cnabbix
HEBOROCTONKUX CTPYKTYPHbLIX CBA3EN INOBHANLHbIE KAapOOHAaTHbLIE FPYHTbI MOFyYT
CMNLHO W3IMEHATLE CBOM CBOWCTB3 NMOA BNAUAHUEM MNPUPOLHBIX W TeXHOTreHHbIX
BO32EMNCTBUN, HAXOARCH B OTKPLIThIX KOTAOBaHAX, OTKOCaX N BblieMKaXx.

1.8. AnA nonyyeHnA HOPMATUBHbLIX KU PACYETHbLIX XapaKTepUCTUK 3N10BUA Kapbo-
HaTHbLIX FPYHTOB HeobxoanmMo NPoBOAWUTL NabBopaTopHbie U NONEBbie WUCCNEA0Ba-
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HUR NO cneuwanbHon nporpamme, Ucnonb3osanune Tabnuu CHull 2.02.01—83 ann
ITUX Uenen He AONYCKaeTCA.

1.9. O160p 06pa3uos, Ha3zHauEeHME BMAOB U CNOCOBOB NabopatopHbiX 1 NONEBbIX
MCCNenoBaHKK INKBUANLHLIX FPYHTOB AONXHLI NPOU3IBOANTLCA B 3aBUCUMOCTH OT
NPOMUNR. KOPbl BbIBETPUBAHNA M COCTABa MCXOAHLIX FOPHbLIX NOPOA.

1.10. Coctas n 06vemb! NabOPATOPHLIX U NONEBbLIX PAaboT NO KU3IyUeHMIO CBOUCTB
INHOBUA KAPOOHATHLIX FPYHTOB NPU UHIXKEHEPHbIX U3bICKaHARX ONPeASNRIOTCR COC-
TasoM nNopoa, npodwuneM KOpPbl BLIBETPUBAHMA, 3 TaKXKe CTaaweén NpoexKTUpoBa-
HNA, KONWYECTBOM ¥ KAaYeCTBOM AaHHbLIX B Martepnanax NpPoWwnbiX ACCNeAOBaHMUMA,
0COBEeHHOCTAMK yCNOBWUW 3aneraHnA, o06BOAHEHWA U YNNOTHEHUA 31I0BMA, 0CODeH-
HOCTAMM AUCNEPCUOHHOINrO U XUMWUKO-MUHEPANbLHOrO COCTaBa, KNaccoMm nNpPoeKTw-
DY EeMOr0o COOPYXEHUA M NPEANONaraeMbiMn NPOeKTHbLIMN HArPYy3KanIM HA FPYHTLI
OCHOBaHWA.

1.11. B ocHOBY un3yuyeHMA COCTaBa M CBOWMCTB 3INWBUMA KapDOHaTHbLIX FPYHTOS
aomKeH BbITe NONOXeH NpUHUKMN KOMNAeKcHocTn. Bece HeoBxoanmbie xapakre-
PUCTUKM TPYHTa A0NHLI ObITb NONyuYeHsbl HA OAHMX KU Tex e obpasuax unwu Ha
MABHTUYHbIX, OTODBP3HHLIX U3 OAHOPOAHOIC CNMOA AN TONLWILMK.

1.12. Obwee xonnsectso 06pPasnoOB AONXKHO obecnednsaTh BO3IMOXHOCTL NOAYy-
HEHWA AOCTOBEPHbLIX 3HAYEHUW PACUYETHLIX UM HOPMAaTUBHbIX NOKa3aTtenen ANA Kax-
AOW BbIAGNEHHOW PA3HOCTHU FPpyHTOoB. PeKoMeHayeTCA nCNOoNbL3OBaTh ANR pacuyera
He MeHEee ABCATH 3HaYeHWNW.

1.13. KHxeHepHO-reonorn4ecknue WCCRenoBaHnA 3NIBUaANbLHLIX KaPDboOHaTHLIX
rpyHTOB  AONXHbI NPOBOAUTLCA B COOTBETCTBUU C TPEeBOBAHMAMKM rNaB bl
CHull 2.02.01-83.

1.14. B HacToRWNX PeKOMEHAAUMAX ONNUCaHbl METOAS! OUEHKWU MEeN KO3epPHNCTOo-
ro v KpynHoobnomosyHOro KapboHaTHOrO 3NIBUMA, 3@ TaKXXe yKa3awbl MEeTOAb!
NPOrHO33a CKOPOCTH BbIBETPUBAHMA KapOOHATHLIX NMOPOA W U3IMEHEeHWEe X CBOWCTB
B NPOUECCe BbiBETPUBAHUA.

2. HOMEHKNATYPA 3NMOBUA KAPEOHATHbBIX NOPOA
N0 AUNCNEPCHOCTU UMETOAbI UCCNEAOBAHUA
AUCNEPCHOINO COCTABA

2.1. Mpu onpeaeneHNn HOMEHKNATYPLI ANIOBNANLHBIX KapBOHATHBIX rpyHTOB
cneayet pykosoacrasosatecR FOCT 25100—82 v HacToAwmMn PekomMeH AaunAaMu.

2.2. EanHaA HOMEHKNATYPa rPyHTOB NO AMCNEePCHOCTU A2eT BO3MOIKHOCTL Donee
NONHO WUCNONL3OBATE 3PXUBHLIE MaTepWansl patHee BbINONHEHHBIX W3LICK3GHUW W
TeM CaMbiM YMEeHbWwKnTh 06beMbl nibickatenbCcKknx paboT, a TakXxe NPoBOANTL CTa-
TucTHYEeCcKne 0bobwennr anAa cocrtasneHA Tabnuy XapaKkTepucTuK rpyHToBs.

2.3.B CHull 2.02.01—83 yka3niBaeTcA, YTO ANIA HEKOTOPLIX BUAOB rPYHTa
AOMXHbI A3BATLCA cBEAeHNUA 06 KX recnOrnYecKoM BO3pacTe, NOATBEPKACHHOM B
Tabn. 3.

B HeobBxoAnMbIX CNYYaAX K HAMMEHOBAHWAM FPYHTOB M K NX XapaKTepucTuKam,
NPEeAYCMOTPEHHBIM HOMEHKNAaTYyPo FPYHTOB, AONYCKAaeTCA BBOAUTE AONONHUTENb-
Hbl® HAWMEHOBAHWA KN XaPaKTepPUCTUKKU (3epHOBON COCTag FNMHUCTBLIX FPYHTOS,
cCTeneHb W KaAYeCTBEHHLIN XaPaKTepP 33CONEHUAR FPYHTOB, BUA CKaNbHbIX NOPOA, W3
KOTORLIX 00Pa30BaNUCh 3N10BMANDLHLIE FPYHTLI U T.0N.).

22.4. HoMeHknaTypa 3nsrnansHbix KapboHaTHbIX FPpYHTOB NPEACTaBNEeHa 8 Tabn .1
.

B Tabn. 1 KpynHooOGnOMOUHBLIW KapGOHaTHLIA 3N10BUMIA NOAPa3AGNAECTCA Ha TPW
Twna: rneiboBbin, wedbeHnCcTbIv N ApecsAHbIA, Kpome TOro, BbIAENAIOTCA CMELLEH-
Hbi€ NOATWNGI.

2.5. MNpu xapakTepncTuKe rpPaHynoMeTpudecKoro cocrasa KpynHoo6n0MoYHOTo
3TIOBUA YaCTUUbI FPYHTOB NOAPA3AENAIOTCA NO pasMepam, npusBeseHHbiM B Tabn.3.

2.6. Macca npobsi AnA onpeaeneHUA rpPaHynoMeTpuuecKoro cocraBa MOXeT
yCTaHaBNMBaTbLCA NO Tabn.4.

2.7. Onpegenedne rpaHynoMeTpPuYeCcKoro cocTaBa NPOW3BOAWTCR KOMBWHMPO-
BaHHbIM MeToaoM. O6nomkn KpynHee 200 MM OTAGRAIOTCA NPU NOMOLWKM M3Me-
puTenbHbiXx xanubpos. [lonyckaercA npumedeHue HoTOMEI0A3 NN HAKUOHOK Ce-
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Ta6nuua 1. Homenknatypa kpynHoOSROMONHEIX INI0BMANGH bIX
KapOoOHaTHLIX MPYHTOB
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Mpumenan ue. MNpeobnagpanume Kakon-nnbo ppakuum ycTaHasnUBaETCA NyTem
nocneaoBaTenbHOr0 CpaBHeHMA ee ¢ PpakuMAMKU FNUHLI, NBINKW, NECKa U KPynNHO-
0ONoOMOYHOK, C KaXXA0W B OTAENBHOCTH.

Ta6nuua 3. HiumeHoBaHWe KPYNHOOONIOMOMHBIX YacTHLL FPYHTOB

HaumeroBaHue 4acTru [ Pazmep wactuy, & , mm
MNoiboBbie p
KpynHbie > 800
CpeaHen KpPynHOCTY 80024 400
Menxue 400> d >200
llleGeHncTHIE
KpynHsie 2002 4 >100
CpeaHe#r KpynHOCTH 100 2 ¢ > 40
Menkue 402 d > 10
ApecsAHblIe
KpynHbie 1024 > 5
Menkue 524 > 2




Ku. [lpn 3TtomM pasmepsbl NNowaaKn A0MKHbI He meHee wem B 10 pa3 npessliwarts

dpax. Ppakuun paamepom o1 200 Mmm 20 20 MM pa3aenfAOICA NyTemM FPOXOYEHNA -
Bonee menkune pasaenawnTcA B coortBevciBun ¢ tpebosanmamu FOCT 12536 — 79

ov 20 po 0,1 MM NpomMbIBKON Ha cutax; menbye 0,1 mm — apeomerpnyecknm mnn

AMNEeTOMHbLIM MeToAOM. NpoMbIBKA Ha cMTax NPOW3BOAWTCA NOCNe npeasBapwuTensb-

HOro pasmaunBaHuA Npobbl B Tevenne cytTok. flpyrune cnocobe! ancnepraunmn Kpyn-

HOOBMOMOMHBIX YaCTUL NPUMEHATH HE PEKOMEHAYETCH.

2.8. panynomerpuyecknn cocras ppakunin kpynsee 10 mm gonyckaeTrcra onpe-
ACNATH CYXUM pacCesOM HA CUtTax nocne npeasapnTenbHOro BbICYLWMB3HUA NPO Gbl
A0 BO3AYLWHO-CY XOTO COCTORAHWUA.

2.9.NMpu onpeaeneHnn TPaHYNOMETPHMYECKOrO COCTaBa KPYynNHOOBNOMOYHBIX
rpyHTOB uUenecoobpasHo NPON3BOAWTL COKpauleHne 4acTn npobsul, ocTaluienca
nocne otTaenednA Hanbonee KpynHwon Ppaxkunun nnn rpynnel hpaxkumn. Cokpauiedne
8bINONHAETCA NYTEM KBaApPTOB3aHWA A0 MAaCChl, COOTBETCTBYIOUIEN MAKCUMaNnbHOMY
pasmepy vactuy { d,,,, ) ocTaBweiica yacTu Npo6bi, cornacHo Taén.4.

Tabnwmwua 4. Onrumanbean macca npob KpynHoob6AOMOYHBIX FPYHTOB
ANA ONpeAeneHuR FPaNynoOMeTPpMNEecKoro coctaBsa

I —— A S — I seesls el el A — P Skl gupesys - s e S r =3 -— L 2 —

Pazmep Hanbonee KpPynHbIX 4acTuUL Macca npo6bi, KF, HEe MeHee
rpyHTa @, . . MM
o 10 1-2
20 2—5
« 40 5—10
“ 60 10-30
#100 30—60
u# 150 90—-160
» 200 200—400
1 400 1600—-2500
Cebiwe 400 Cebilwse 2500

PacueT coaepxaruna pakuni no mMacce @,’/E,nmnsaonmm no dopMynam:
NoCne NepPBOro COKpalLeHnn

P.=m.(1*+Am, [M,)100/M, ; (1)

L
nocne BTOPOro COKpauwieHUA

P.=m (2+Am, M )(1+4m, | M3 )100/M,; , (2)
rae /M, — macca 4actuu,  (-Tow hpaxunmn; A /14, Am,— Macca, Ha KOTOPYIO
coKpawaeTcr npoba CooOTBETCTBEHHO Ha NEPBOM U BTOPOM 3Tane COKpPauleHWA;
M, — wmacca HadanoHoW npobul; M, , My — macca yacTu npo6ei, ocTaloulencA
COOTBETCTBEHHO NOCNE NEPBOTro U BTOPOTro COKPALLEHUA.

2.10. B 1abn.2 MenkKo3epHUCTbIE INBUANbHLIE FPYHTL! NO NeHEe3ncy OTHOCHTCA
K FPynne ocaao4HbiX HECUEMEeHTUPO BaHHbLIX U K NOArpynne — ob6nomMoyHbix (FOCT
25100 — 82). Mo rpanynoMeTpuvIeCKOMY COCTaBY 3TH IFPYHTbI NOAPA3AENARIOTCA HA
TPM TMNAa:. necyadblie KapboHaTHbie, NbinesaTble KapbBoOHaTHLIE U FNUHKUCTBIE Kapbo-
HaTHbIE.

OnpepeneHve ‘'kapboHaTHbie' Heobx0auMO A06GaABNATL K HAWMEHOBaHWIO
“3moBUanNbHbLIW TPYHT' ANR TOro, uTobsui NOAYEPKHYTH, YTO TEPMUHLI 'necyaHbie’’,
“"neinessbie’”’ n ‘rnuvncToie’ B AaHHOM CRyNae MCNONL3IYIOTCA TONbLKO AnA 0603Ha-
YeHNA AUCMNEPCHOTO COCTaBa FPyHTA.

2.11. K Tuny necuaHbix KapboHaTHbIX FPYHTOB OTHOCATCA MPYHTLI € npeobnana-
Hnem vactuy pasmepom 0,05 — 10 mm.

K Tuny nbinesaTtbix KapObOHaTHbLIX MPYHTOB OTHOCATCA rFPyHTLI C NpeobnaaaHunem
yactuy pasmepom 0,05 — 0,005 mm,



K Tuny raMHucTbIX KapbBoOHaTHbIX NPYHTOB OTHOCATCA rpyHThl ¢ npeodnagannem
yacTuy pasmepom < 0,005 mm.

2.12. Tun necuyaHbix KapboOHaTHLIX TPYHTO8 NOAPa3AenAeTCA Ha WecTb NOATHNOB
B 33aBUCHMOCTH OT COAEPMaHWA B HUX APecBAHLIX, necyanbix (kpynwee 0,5 mm,
0,25 Mvm n 0,1 MM) 1 raudncTeIx vactuy (cm. Tabn.2).

Tun nbinesatbix KapbBOHaTHLIX FPYHTOB NCOAPa3AENAETCA Ha YeTbipe NOATUNA

B 3aBUCHMMOCTWA OT COAEPXAHMA B HUX APecBAHbLIX, necyaHbix (KpynHee 0,05 mm)
M rnuHncTehix vactuy (em.tabn.2).

TUn rAMHUCTBIX KapBOHATHLIX FPYHTOB NOAPA3AENAETCA Ha ueTbipe NOATWUNA,
B 33aBUCMMOCTH OT COAEPMAHWUA B HUX APECBAHLIX, necuaHbix (kpynHee 0,06 mm)
M FTAMHACTBIX YacTuy (cm.Tabn.2).

2.13. OnpeaenexHne rpaHyNnoOMeTPUIECKOro COCTasa NPOBOAWUTCA C YYEeTOM che-
UWPUKHN ABHHBIX FPYHTOB, 3aKNIOY3IOLIENCA B BLICOKOM COAEPXaHWN YacTul Kapbo-
HaTHbIX MWHEpanos, HE3HAYUTENBHOM — FNUHWUCTBIX U B OTABNBHEIX CNYYaAX, C
YYETOM HanuMA BKNIOYEHUA ApecBbl M ulebHA CKanbHLIX NOpoA.

2.14, paHyNOMeTPUYECKHUH aHANK3 MENKO3ePHUCTLIX KapbOHMaTHbLIX FPYHTOB
NpoOBOAUTCA nocnegosarTenbHo 8 cootsercTeun ¢ FOCT 12536—79. CHavyana sbige-
NAOTCA gpecBa n webeHb, 3aTeM necyaHbie, NbiNeBaThie U FAWHUCTBIE YacTUL bI.

2.15. CutosbIM aHann3oMm pasaennoT dpakyumm pasmepom 0,5—10 mam.

2.16. NpanynomMerpruyeCKum aHanM3 NEcyYaHbiX, NbINEBaTbiX U FMUHUCTHIX YacTry
OCYUWIECTBNAETCA € nNpeaBapuTenbHOW NOATrOTOBKOW NyTem KunAaYeHuA npo 6o
rpyHTa C 25%-HbIM pACTBOPOM aMMUAKa NN 4%-HbiM pacTBOPOM Nupodoceara.

2.17. MenKo3epHucTeie KapboHaTHbie FPYHTLI, coaepxawme Gonee 1% rwvnca,
NP NOAFrOTOBKE K FPaHyNOMETPUNECKOMY aHanuniy He KMWNATATCA, a PacTUPaloT-
cA B TeveHue 20 MuH pe3uHOBLIM NECTUKOM C aoBasnennem 5—10 mn 4% nupodoc-
thata HaTPUA A0 TECTOODBPAa3HOIro COCTOAHKA.

2.18. Mpw coaepmaHun 8 rpyHTE FAMHUCTLIX YacTwul MeHee 7% No A3HHLIM
FPaRyNoOMETPUYECKOrO aHanu3a, MUKpoarperatos B rpyHTe NpaxKTnyecku He obpa-
3YEeTCA U MUKpoarperaTHbin aHann3 He NPOBOAUTCA.

2.19. MNpu coaepxaHnn B rPYHTE FNMHUCTLIX 4acTUy Bonee 7% NPoBOAKMTCR onpe-
AeneHune MUKpoarperaTHoro cocrasa rpyHtTos. MuKpoarperatHsin aHanu3 ocyuie-
CTBARETCA NOCNEe NpeaBapuTenbHON NOANrOTOBKK NYTEM 3aMauynBaHuA NPobbl rpyHTa
BOAOMW.

Mpoby rpyHTa nomewaoT B Konby emxocTeio 0,5 n, nocne yero k Hewt g06asnNAOT
250 cm® aucTUNNUpPOBaHHOM BOAbLI ¥ OCTABNAIOT HA CYTKMW Pa3MOKaTh.

CycneHanio n3 kon6sl NepeHOCRT B NUTPOBLIM UMNUHAD U AdnNbHeWLIne Onepaunmn
npon3soarRTcA cornacHo NOCT 12536—79 (nn.2.2.4 —2.4.1).

3. HOMEHKNATYPA 31I0UBUA KAPBOHATHbLIX NOPOA

no MMHEPANIbHOMY COCTABY U METOAbI MCCNEAOBAHUA
XUMUKO-MUHEPANTBHOIo COCTABA

3.1. O160p 06pa3uoB, Ha3HavYeHne BNAOB M CNOCOB0B NabopaTopHbIX U NONEBLIX
MCCNeAOB3HUA 3NKBUANbLHLIX FPYHTOB AO0MNXKHbI NPON3BOANTLCA B 3aBHCHUMOCTU OT
NPodunA KoOpb! BbIBETPUBAHUA N COCTaBa UCXOAHbIX FOPHLIX NOPCA.

3.2. Pazgenexdue 3nOBManbHbliX KapOOHATHLIX FPYHTOB M KOPEHHbIX MaTepuH-
CKUX NOPOA NO MUHEpanoro-neTporpaduiecKoMy CoCTasy cneayeTt Npon3soaAnTs NO
HUAKENPUNaraeMomun (puc,) KBaNMPUMKAUNOHHON cXeme C.lN.BuwHAkoea (c He-
KOTOPbLIMK ynpoweHnAaMn J1.6.Pyxuna).

3.3. lnA tToro 47065l YCTAaHOBUTH HOMEHKN3TYPHYIO NPUHAANEMHOCTbL MPYHTA

COMNacHO NpuBeAeHHOW cxeme, HeobxoanmMo pacnonarate A3aHHbIMU O COAEPXaHUK,
% ,0CHOBHBLIX NOPOACOOPA3YIOUWIKX MUHEPANoB: KanbunuTa, AONOMUTA U HEPACTBOPK-
MOTO OCTaTKa.

3.4. MuHepanbHbin COCTAaB MOXHO ONpeaennTs C NOMOUWbBIO HECKONBKUX METO-
nos. UccnepnosaHnA cneayeT BeCTW B ABA 3Tana. CHavana Ha BonbwWoOM Konuuecrse
06pa3uoe NPpuONKUXeHHbIMKU YCKOPEHHbIMM METOA3BMK, 3 38aTEM Ha NpeacTaBUTENb-
HbiX 00Opa3suax w3 KaXxaAon NPeaABapuTenbHO BbiABNEHHOW PA3HOBNAHOCTU TOYHbLIMMKW
naboPaTopHbIMK METOAaMMW.

3.5. YcKOopeHHbie METOALI ANA NONYYEHWA OPUEHTUPOBOUYHOW KaYeCTBEHHOM



KnaccudpnKauuoHHan cxema pac- HepacmBopumsnz
yneHeHuA KapOoHaTHbLIX MNOPOA ocmaimox
(no C.I.BuwHAKoBY)

] — 70 — rAvHA; U3BECTHAKWN:
rnuHucTeIin {717), aonoMuTUCTO-
raMHncTeId  {12), AONOMUTOBO-
rmuHucTein {713), yuctoin (14),
ponomutuctein (15}, aonomwu-
ToBbi (76): pONOMUTLI: W3-
BecTKoBO-rNuHucTLIA  (17), wn3-
BECTKOBUCTO-FNUHUCTLIN  (18),

rnuHncTein  (19), wn3BecTKOBbLIK
{20), wn3BecTkoBUCTLIN (27),

ymctoinn (22)

CalOs 07/ 95 75 50 25 5 0
Cab g 5 25 50 5 95 100] r:ang(cn,)e
MqO ~ 501 9.1 40 22 15 14

XapaKTepMCTUKKU MUHEPaANnbHOMO COCTaBa BKNIOYAKOT 8 cebA BHU3yanbHOE OnucaHue

06pa3uoB, KepHOB MNK NOPOWKOBLIX NP0 O, onpob6oBaHne rPYHTO8 CONAHONW KUCNO-
YO Ha sckunawue {(cMm. npun. 1), xpomarorpagvueckne peaKuumn Ha npuwnngos-

Kax WAK NOpowKoBbLIX Npobax {cm. npun. 2) .

3.6. InA TOYHON AWArHOCTMKN MHWHEPANLHOIO COCTaBa U KOMWUYECTBEHHOMW
OUEHKK OCHOBHbLIX NOpPOoACODpasywwiKux MuHepanoB cneayeT UCNoNbL30BaTe METOAb|
TEePMUYECKOrO aHanu3a € MCNONbL30BaAHMEM aBTOMATUYECKOW ralzosoun BiopeTKu
N.T.bepra {(metoanky cm.8 nNpun.3):; MUKPOCKONUYECKOrNO ONUCAHUA OKpalleH-
HbiX WNMOPOB, UIrOTOBNEHHBIX B3 NOKPOBHLIX CTEKON, W XMMHYECKOF0 aHanu3a
CONAHO-KUCNOW BLITAMKW C HarpesaHnemM v UMMEPCUOHHOO aHann3a.

OtmyuerHyio TinHKCTYI0 dpaxkuvio meHee 0,001 Mm cneayeT naywaTe PeHTreHo-
CTPYKTYDPHBIM U INEKTPOHHO-MUKPOCKONUYECKHMM METOAAMM.

3.7. TekcTypHble MCCNEAOBaAHWA 3NIOBUANLHLIX KapOOHATHLIX TPYHTOB, UMED-
WMX CTPYKTYypHbIE CBA3KM, MOXHO NPOBOAWTE, KPpOoMe NpocMOoTPpa uwnudos, eule w
no meroanke .U. BywmHckoro™ Meroanka ocHoBana Ha TOM, 4TO rPYHTbI OOGRa-
AT HEOAUHAKOBOW CNOCOBHOCTLIO BNUTLIBATL U YAECPXKUBATH MUHEPANbHbIE MAcNa.
JTO 3aBUCMUT OT Pa3NMUYHOWU NOPUCTOCTH U TPEWKUHOBATOCTY TPYHTOB. inA suviABne-
HUA TeKCTYPHOro PUCYHKA MNUTKY rPyHTa C nNpMuwunudpOoBaHHOW NOBEPXHOCTHLIO
ONyCKalT B TPaHCHOPMATOPHOE MACN0 U BbiaepxuBaoT B Hem 0T 10 MmuH po
2 4, 3aTeM BbIHUMAIOT U AEN3I0T NeTporpaduyecKoe onNucarue.

3.8. Ha ocroBsaHnM MMHEPANOrMYECKOro aHanw3a COCTAaBNARETCA CXeMa XWUMuue-
CKOro aHanu3a KapboHaTHbIX FrPyHTOB. )

MonHan cxema XMMUYeCKOoro aHanwn3a COCTOUT W3 ABYX 4acTewn:. aHanu3a BOAHO-

pPAacTBOPUMbLIX CONen M aHanNM3a OCHOBHbLIX KOMNOHEHTOB rpyHYa.

3.9. XapakTepmMCTMKy BOAHO-PACTBOPUMbBIX CONEN COCTAaBNAKT HAa OCHOBE aHanu-
33 BOAHON BbITAXKKU. X0oA aHanv3a BOAHOW BbiTRXXKU, €€ NPpUrotToBneHue u Heoobxo-
AMMbI € KTMebi AaHbl 8 TOCT 9015—-74.

3.10??@103!1“8 KOMMOHEHTbI KapBOHaTHbIX rpyHTOB { Cal, MgU, F, €, 05:’41203,
S0?") onpepenAlOT U3 aHaNW3a CONAHO-KWUCNOW BLITAXKKK C Harpesaxuem (cwm.
npun.4); (O, oNpeaenrIOT KanwinmeTpuyeckum merogom; Sid,(amopdHyto) —
nyTem aHann3a WenovyHOU BbITRXKH.

3.11. MonHaR CXemMa B Y3CTHLIX CRYYAAX MOXXET BUAON3IMEHATLCA U YNPOWATHLEA
NpuMeHnTeNsHO K OCODEHHOCTAM rPyHYa U UenAM uccneaosaHuA. M3 ynpouweHHbIx
METOA0B MOXHO PeKomeHaoBaTs metoa [.A.Muennnuyesa™™ .

el i - s— L. A S g e e sl —

Bywwruckuin .W. JNlutonormAa wmenosbix otnoXewun [Henposcxo-[loHeuKown
Bnaantsl. U AH CCCP. Cep.reon., N°67, 1954, sbin.b6.

mlI'Iqe:nmm.tavau N.A. Metoabl u3yuyeHUA OcanouvHsix nopoa. M., lNocreontexu3saar,
1957, 1.2.




3.12. OT60p NPO6 Ha XMMUUYECKNU aHANK3 33aBUCUT OT NOCTAaBNEHHOK 3aAa4yu, Npu
3ToM oTbupaeTrcA unu cpeaHAa npoBa, unu otaenbHbie WTydoBLIe NPodLl aAnA
XAPAKTEPUCTUKH PA3NUNHBLIX YacTen KepHa.

4. OCOBEHHOCTU UCCNEAOBAHUA ®PUSUMECKUX CBOMNCTB
INHNBUATIbHDBIX MENKO3EPHUCTbLIX KAPBOHATHbLIX TPYHTOB

4.1. SnosuansbHble KapBOHATHbIE FPYHTLEI HEOAHOPOAHbI MO PU3NYECKUM CBOW-
CTBaM AaXke B Npeaenax 0AHONo FOPM3aoHTa KOPbl BbIBETPUBAHUA.

MenKo3epHUCTLIM  3NIOBMA, NPEACTaBNeHHbIn KapboHaTtHOUM MyKOW, O0ObIYHO
COAEPHNT CUEMEHTUPOB3aHHbLIE Taepable YyYacTKW NOpPoabl, a TaKXKe BKAKYEHWUA
Apecsbl NN WeOHA U3 BbIBETPENbIX KOPEeHHbIX nopoAa. BerpewardTca 3aruncosas-
Hble P33HOCTU KapbBoOHaTHOro 3NBUA.

4.2. Onpeagenedne OU3NYECKUX CBOMUCTB 3IMMOBUANbHbLIX KapBOHATHbLIX FPpyHTOB
cneayer BbINONHATbL NO METOAUKAM, YYNTLIBAIOLWMM 0CODEHHOCTHU WX CBOWUCTB.

4.3. MNOTHOCTLE MENKOAUCNEPCHbLIX KapBOHAaTHLIX FPYHTOB, COoAEpPXAUIMX Ccue
MEHTUPOBAHHDbIE TBEPAbLIE YYaCTKHWU, ACNXHE ONPeaAenATLCA METOAOM B3BEUWWBAHUA
Bonbwnx moHonuToe NOo FOCT 8269—76. MNnoTHOCTL nNecyaHbIX U NbLINEBATHLIX
KapOoHaTHbIX FPYHTOB A0NMNXHA onpepenATbecA no TOCT 5182-78.

4.4, NnotHocTh uactuu (yaenvHbil BeC) Menko3epHUCTOro KapboHaTHOro
3NI0BUA CReayeT onpeaenATe METOAOM KUNAYEHMA UK METOAOM BaKyyMUPOBAHKWA
(FOCT 5181-78) .

Ann onpeaeneHnA NNOTHOCTU HAaCTULU MENKO3epHUCTOro KapboHaTHOIO 3NKBHUA,
coaepxawero 1-1,5% runca, cneayer NpuMeHATL METOA BaKYyMWPOBaHUR C
NOMOLWbIO BAKYYMHOro wkada tuna BlU-O. 035A (cm. npun. B) .

[AnA onpeaeneHnA NMNOTHOCTU YaCTULY MEN KO 3epHUCTOro KapboHaTHOro 3nBUA,
B KOTOpPOM HabniwgaetcR naparenes runca (npu ero coaepxavHuun meHee 1%) w
KanbunTa, TAKXXe cneayeTr NPMMEeHATb METO A BaKYYMUPOBaAHUA.

Mpy npUuMeHeHn METOA3 BAKYYMUPOBAHUA NUKHOMETP C rPyHTOM Ha 1/3 3anu
BAaEeTCR AWCTUNNWPOBAHHOW BOAOWU, CTENEHL Pa3pAXeHUA NPU BaKyyMupoBaHUN
ONPEenenAETCA NO Havany BblAENeHWA Ny3bipbKOB BO3AyXa. BaxkyymuposaHue
cneayeT NPoAOMKaThL A0 NPEeKPaWEeHWA BbiAGNeHUA NY3bIPbKOB, HO He MeHee 1 u.

MNOTHOCTL 4ACTUL, FAUHUCTO-NLINEBATOrO KapbOHATHOrO 3NIBUA BBUAY €ro
HEO AHOPOAHOCTU NO PACNPEeAeneHUI0 NMUHNCTOW dpaxKkuvmu cneayetT onNpeaenATh
napannenesHo 4Ba-TpW pa3aB Bnn3kux MPOCTPAHCTBEeHHbIX TOYKaxX pa3pe3a.

4.5. BnaxxHOoCTb Men KO3epHUCTOro KapOGoHaTHOro 3ankBWUA ClReayeT ONpeaenAThb
no NMOCT 5180-—-75.

4. 6.Mpeaenbl NNACTUHHOCTU ANA NECYaHO-NLINEBATOro W Nbinesatoro kKapbo-
HAaTHOro 3AnweuA, obnanawwero TUKCOTPONHLIMU, NNbIBYHHbIMK CBOUCTBaMK, He
onpeaenfAeTcs.

Npepenbl MNACTUNMHOCTH ANR AUMHUCTBLIX Pa3HOCTeR KapOOHATHOrO 3InNBUA
{(Hanpumep, mena) onpeaennwtca no FMOCT 5183 —77.

4.7. B MenKo3epHNCTOM KapboHaTHOM 3n10BMK BCTPEYalnTCA cnabonabyxarwuwme
pasHocTu. KonuyecreenHyo oueHKy aedopmMaummn CBOAHOINro HabyxaHuA cneayerT
nposoants cornacto FTOCT 24143—80.

NMoanue soabl B Npubop HEOOXOAMMO BLINOAHATL OUYeHb OCTOPOIKHO, HEe Hanu-
B3A ee cBepxy Ha nepdPopupoBaHHbLIX wWTamn, 4ToObI He BbIaBaTe cydpdo3uto mern-
KU X KapbBOHATHbLIX 4acTuy,.

4.8. PaaMoKaHHne CBA3HbIX Pa3HOCTen KaAapOOHATHOTO 3MNIDBUAR CheaAyeT n3ayvyatb
Ha KyCKax rpyHTa C eCTeCTBEHHbLIM CNOMEeHUEM U BRAXXHOCTHIO ANA OLEHKWU BOAO-
CTOMKOCTH CTPYKTYpHbIX CBA3en. Onpeaenexune pasMoKaHWA crneayeT NPOBOAWTL
O BLIMHLIM METOAOM, ONUCAHHLIM B METOAUYECKUX PYKOBOACTBAxX U NOCoBMAX.

4.9. Mecyano-nbineBaTLie U NLINEBATHIE PA3HOCTU KapboHaTtHOro 3nwews obna-
A3I0T CNOCOBHOCTBIO K MeXaHNYeCKon cydpdovm.

onA sbiRBNEHUA CNOCOBHOCTH MPYHTa K MeXaHu4ecKon cyddo3un peKoMeHAay-
eTcA wucnons3osaTte npubop B.H. Cnasawnosa. Mpubop no3BONAET onpeaenATb
KPUTUYECKHE FPaAMEHTbl HanNoOpa ¥ AaBneHue 80A4Abl, NP KOTOPbIX HAYAHAETCA
npouecc cydpdo3um, a Takxe 06paszosaHmne nNNbIBYHa.
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Cnocob6HOCTb KapbOHATHOTO 3NBUA K MexaHuvecKon cyddpoaun onpenenneTch
ero CTPYKTYpHbIMU NapaMeTpaMn: AUCNEPCcHbLIM COCTAaBOM, NMNOTHOCTLIO CNOXEHUA,
BOAOCTOMKOCTBIO CTPYKTYPHbIX CBA3ed, a TaKXXe HaNOPHbLIM rpagueHTomM unb-
TPYIOUWENCA BOAbI.

Mo IKcnepnMeHTanbHbiM  AdHHbBIM @ KpPpUTHUYECKHEe HANOPHbBIE FPpaAMEeHThl, npw
KOTOPbIX HaynHaeTcA npouecc cyddho3vn B AOAOMUTOBOM MyKe NecyaHo-nbinesa-
TOr0 COCTaBa, Korn ebniotcARoT 1 0 2,5 npu NNOTHOCTH CkeneTa rpyHToe oT 0,95 po
1,15 r/cm?®. Mpu BonbluMxX rpagMenTax HanOPa U3 OTAENbHLIX Pa3HOCTEW 3NIOBUA
obpa3yeTcA MLIBYH.

ConocTtagnAA KPpUTHYECKUE FPaaMeHThl HanNnopa, NONYUYEeHHLIe ONLITOM, C BENUYA-
HaMKU Hanopos, KOTOPbIe MOFYT BO3HMKHYTb B Npouecce CTPOMTENLCTBA U 3IKCNNYa-

TauuKn COOPYXXEHWU, MOXHO cyamTb 06 onacHOCTU paisuTuA cyddosumn vu obpaso-
BaHWA NAbLIBYHA.

4.10. lnA BbLIABNEHUR BO3MOXHOCTU XuMHueckon cyddoanu Heobxoanmo
nceneaoBaTh COCTaB NOA3EMHbLIX M NOBEPXHOCTHLIX BOA, BO3AGUCTBYHOWMX Ha
FPYHTbl, N CTeNeHb arpPecCMBHOCTU BOA NO OTHOWEHUIO K rpyHTam. ArpeccMBHOCTb
BOA MOXXHO oueHuBath nyteMm BbiyncneHna CaCO,, cnocobrHoro nepentu 8 pacTsop,
N nNo Homorpammam O .@.Jlantesa, konwuuecteeo CaCO, onpeaenAloT Kanbuw-
MeTpuyecKum cnocobom.

Bennuuny cyddo3unHon ocaaku cneayeT onpeaenate no FOCT 25585—83, a
TaKXe C yNeTOM pexKoMeHAauuu no onpepeneHmnio aedopmMauuoHHbIX CBOWCTB 3a-
CONEHHbIX FMPYHTOB B NONEBbLIX N nabopartopHblX YCNOBUAX.

4.11. Beuay ouernb cnabou ruapodpunsHocT KapboOHaTHBIX 2n110BUMA NPKU BOAO-
HacblweHnn cnocobeH nepexoanTb U3 TBEPAONO COCTOAHUA B PA3XKNMIKEHHOE, MUHYHA

nnacTuwiHoe cocToAHue. [loa BozaencTBUEM FMUAPOAMHAMMYECKOIO Hanopa MOXeT
06pa3osbIBATLCA ANLIBYH.

4.12. QunbTpPalUnOHHbIE CBOWCTBA 3NIOBUANbHLIX MENKO3EPHUCTBIX KapbBoHaT-
HbIX FPYHTOB CneayeT onpeaenATb H3 00pa3syax C ecTeCTBEHHbLIM CNOXXEeHWEM W
BNaXKHOCTbLI0O HA MaKCHUManNbHO yNNoTHeHHbIX 06pa3suax unu Ha o6pa3uax, MMerLWKnX
pPbiXnoe CNnoXexwume, B 3aBNCUMOCTK OT 3anaHnA. PeKoMeHAYeTCA NPUMEHATbL MeTo-
AMKW AnA onpeaenednA PUNbTPaunoHHbIX CBOWCTB NECUYaHbiX FPyHTOB.

4.13. flabopaTopHbie meToabl onpeaeneHnAa Koxpoduwumerdta bunsTpauuwmu nO3Bo-
NAIOT NONyYuTh NpUbNuKeHHOe 3Hayenue 3TOTro napametrpa. bonee TouHoe onpe-

penexve Kol3ddbuuvenTta DUnLTPaUUM NONYUSIOT NONEBLIMK MeToAaMKu (Hanwueb!,
OTKaAUKU)} .

4.14. Koapdpuumnent dunbTpaunn onpeaenAloT B8 nabopaTopHbIX YyCNOBUAX B
Tpybke Cneureo n npubopamu KO3 npm noCTORHHOW BenuvuuHe rpagveHTa Hanopa,
PABHOW eanHuLe.

4.15. 3arpy3sky o6pa3ua ¢ HeHapyweHHOW CTPYKTYPOW BbINOAHAIOT NyTeM

BA3BNUBAHUA TPYOKK B FPYHT 1 Noape3aHnd € BHELWHEeN CTOPOHbLE HOXKOM NO Mepe
norpyxxeHnAa Tpybxu.

4.16. lNpu 3arpysxke o6pa3ua HapyweHHOR CTPYKTYpPbl BO3AYLIHO-CYXON FPyHT
OTCbINAIOT K3 BOPOHKK anameTtpom 0,8—1,5 cm n o6bemom 250—300 cm?, koTopanr
NPUNOAHWMAETCA HaA NOBEPXHOCTLIO FPYHTa He Bbiwe 1—2 cm.

4.17. Ana snaxHbix FpyHTOB onpeaenexne Koabdbduumuenta dunbrpaynu cneayer

NPoOBOAUTL HA OO6Pa3Lax ¢ eCTeCTBEHHON BNAa)KHOCTbLK, HE AOMNYCKAaA MX NOACYLWH-
BaHWA A0 Ha4ana onelTa.

4.18. O6pasuel cneayeT 3arpyxaTs TakuMm o06pa3om, uTobbl HanpaBneHue
PUNLTPALMOHHONO NOTOKAa NpU nabopaTopHbixX onpeaeneHUAX 6bino nepneHanKy-
NAPHO NNTOCKOCTU HaANNacToOBaHKA.

4.19. lnn ONLITOB AONXKHA MCMNONL3IOBATLCA BOACNPOBOAHAA WMNW rpyHTOBaR
BOAA, OUMLLIEHHBA OT MexaHnuYecKux npumecent. B cnyvae HeobxoanmocTn no cne-

uManbHOMY 330aHMI0 BO3AYX M3 BOAL! YAANAIOT NEperovKom, KunAaveHmem unm sa-
KYYMHUPO BaHNEM.

4.20. 3aMepAIOT pacxoA BOAbi W PAcCUNTBLIBAOT BenNUYMHy Ko3adduunenTa
dunbTpaunum COrmacHO WHCTPyKuuu K npubopy. Pacxoa BoAbl ANA NecyaHbixX Kap-
BoHaTHbIX rpyHTOB 3amepnrioT B Teveune 50—100 ¢, a ana neinesaTeix — 250500 c.
KonnuectBo 3aMepoB ANA Kaxaoro obpasua He MeHee Tpex.
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5. METOAbl UCCNEAOBAHUA AEPOPMALINOHHLBIX CBOMUCTB
MENKOIEPHUCTOIO KAPBOHATHOIMO 371 0BUA

5.1. NpumeHAeMble MeTOAbI UCCNEeaOBaHMA aAedo pMaUMOHHbBIX CBOACTB AONMHDbI
BbIOWPaTLCA C y4eTOoM BONLLLIOW NPOCTPAHCTBEHHOW HEOAHOPOAHOCTIA INIOBUA Kap-
DOHaTHLIX NopoAa.

5.2. febopmMaunoHHble CBOWCTBE MENKO3EPHUCTOro KapOOHaTHOroO 3NI0BKMA
HeO BXOAWMO N3y4aTh € NOMOLLLIO KaK NONeBbIX, TaK U NadopaTopHbIX METOAOB.

9.3. KoMnpeccuoHHbie CBOWCTBA MENKO3epHUCTOro KapboHaTHOro 2anioBuA B
nabopaTopHbiX YCNOBWAX Cneayetr oOnNpeaenATb B oAOMeTPax v npubopax Tpex-
OCHOIO CXXaTHA.

5.4. UCNbITAHUA MOXKHO NPOBOAKTHL B 2aBUCUMOCTH OT 3aQaHUA U CTPYKTYPHbLIX
ocoBenHOCTEn rpyHTa (CBA3HLIE UNKM HecBA3HbIE) Ha 06pasyax NPWPOAHOTO ChO-
XKEHHUA U BNAXXHOCTU UNM Ha 0bpasuax ¢ HapyuweHHOW CTPYKTYPOW Npwu 3agaHHOW
NNOTHOCTH U BNAXXHOCTHU.

Mpurotosnenune obpasuoB C 33A43HHOW NNOTHOCTLIO U BNAXKHOCTHIO cheayer
NPOW3B0AUTL B Konble Npubopa Nytem NnerkKoro NOCTyYKUBaHUA O CTEHKWU KONbya
REPEeBAHHLIM UNWU PE3UHOBLIM NECTUKOM UMK MONOTOYKOM, TaK KaK KapboHaTHble
3epHa M arperaret 0BNAAAINT XPYNKOCTBIO N MOTYT M3MENbYATLCA.

5.5. KoMnpeccuoHHbIEe WCNBbITAHKUA B OA0METPaxX Heobxoanmo NPOBOAUTHL NO
FOCT 23908—79 c u3m.

5.6. KomnpeccuoHHble WUCMLITAHUR B OAOMETPax ¢ 3anusoM obpasua socAon
cneayer BbinonHATL Takxe no MTOCT 23908—-79 ¢ mam. Ho 3amaumBaHuve uyene-
coobpa3Ho npoussoaAnTb A0 Havana Harpy»enua. lNpn Takon cxeme UCNbLITaHWNA
KapboHaTHbIe FPYHTRI /30T MaxKcUManbHbie aedopmatinv 33 CHeT CYMMMWUPOBaHUA
aAehopmMauun NPOCaaKu, CXETUA U B OTAGNLHBLIX CRyyaAx cydbPo3noHHOM 0CaaKH.

O6paseuy, 3anuTbik BOAOW, CHa4vana AONKEH BLIAEPXWEBATLCA 40 cTabunuiauuwn
nedpopmMayuen, a 3aTemM HarpyKartscn.

NMpn Harpy»xeHun NOCNeAHAR CTyNEHb Harpy3Ku NaeTCA C yYeTOM 3a0aHKA UNU B
npeaenax NonNyTopaxKkpaTHOW BEeNUYuHbl YCNOBHbLIX PacuyeTHbLIX A3BNeHWH HA FPYHTbI
OCHOB3HUR.

5.7. [1nA BvIAGNEHWA Pa3ZHOBUAHOCTENW MENKO3EPHUCTOro KapboHaATHOTO 3ani0BuA
NO CXXUM3EMOCTH PEKOMEHAYETCA NONb30BaTLCA KnaccnduKaymoHHo#n 1abn.s.

Tabnuua 5. Knacocudpukauuna rpyHTO8 No COKUMaeMOCTH

T e S T G S A T S B S S S S S iy e e il il s—— - - i ey e L e i —— — e e el —— e ey ey b S s e L S T T T E—

JHaveHnA KoadhduumneHTa HanmenoBaHuUe FrPyYHTOB NO
ynnortHenva @, 1/MMa CXKUMAEMOCTH
< 0,01 MpakTnyecKu HEC)KUMaeMbie
0,01-0,056 Cnabocxumaemble
0,05-0,1 CpesHec)kMuMaemMbie
0,1-1 NoBblIWEHHO-CXXMMaeMbIe
> 1 CunbHOCXM MaEMBIE

5.8. [inn npepBaputTenbHOn NpubBNUXEHHOK OUEHKKM MOAYNA AedopmMauun
MENnKO3ePHUCTOrO NKBUR NO Ero (hnu3snyeCcKnM XapaKrepncTnKam pekKkomMeHayeTcA
nonbL30BaTbhcA Tabn.b un 7, cOCTaBneHHbLIMU NO YPAaBHEHUAM MHOXECTBEHHO# per-
peccui. ICXOOHBIM MaTEPUanoM ANA COCTaBAeHUA Tabnuy NOCNYXXUnun IKCNepumMeH-
TanbHble  AAHHbLIE KOMIMNPECCUOHHBIX NCNBITAHKUNA W oNpeaeneHni PuU3nyecKnx
CBOUCTB.

5.9. Moayne obuwien aedopmMaunm NO KOMNMPECCUOHHLIM UCMLITAHUAM A0NOMMU-
TOBON MYKW NECYAHOIo AMCNEPCHONC COCTaga € NPMMECLID ApecBbl ZONOMUTA A0
15% He MMeeT YeTKOW KOopPenAuUuOHHOW CBA3W C NOKA3aTEeNAMU BRAXKHOCTY M NO-
PUCTOCTH.

5.10. Moayns obuwen agedopmMaimn 8biBETRENOTO0 MeENa, NO AaHHLIM KoMnpec-
CHOHHbIX NCNBITAHUN, HE MMEET YETKO KOPPEeNnALUWOHHOW CBA3N C BNAXXHOCTHIO.

5.11. [lebopMaunoHHbIe CBONCTBE MENKO3EPHUCTLIX 3N0BUANbHbIX KapboHaT-
HbIX TPYHTOB MOXHO ONpPeaenATr B NPUBOpax TpexocHOoro ©oXatus. WCnbiTaHmA
creayer NpeBOAUTL CNOCOBOM OCECUMMETPUYHOTO CXKaTUR Npw (53 =G,=2const B
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Tabnuuya 6. MpnbnrxettHblie HOPMaTUBHDbIC 3HAYCHUA MOAYNA
cbuiein pehopmMauuu RONOMNTOBOU MY KK
NbiNERaTOro AMCNEPCHOr0 CoCTaBa
B wHTepBane Harpy3ok 0,1-0,2 Mlta

Es;:[ _____ © Kosdduumewtes nopuctocrw
% 060]0,65| 0,70 {075 | 080 [EEE | 090 [35; [7.55}_7.55 NERCE
5 22 21 20 19 19 18 17 16 15 15 14
10 20 19 18 17 17 16 15 14 13 13 12

15 18 17 16 15 15 14 13 12 11 11 10

20 6 15 14 14 13 12 11 10 10 9 8

25 14 13 12 12 11 10 9 8 8 7 6

30 — - 10 10 9 8 7 6 6 5 4

B - - - 8 7 6 5 4 4 3 2

Tao6nuua 7. NpuanxeHHble HOpMaTNaHble 3HaYEHUA MOAYNA
otuwien aechopMmanny BbiBETPERONO MEeNa-PYXNAKaSE
FrAKEUCTONS AUCNEPCHOro CocTasa
B uHTepsane Harpyaok 0,2-0,3 MNa

mral— - el nil—

g 08 08 09 095 1 106 1,1 1,16 1,2 1,25 13 1,35 14

£ 38 36 34 31 29 24 22 20 17 15 12 10 8

. T el S el el —— -a— - Sy e S L B

YCNOBUAX APEHMPOBAHHOTO MCNbLITAHMA ANA 33A3aHHONO ANManasoHa ryuapocraTuve-
CKOro paasnendnn ¢ 00R3aTenbHbIM 3amepoM 0HbeMHbIX gedopmaumnun NPU ynnotHe-

HUN FPYHTa NOA FMMAPOCTETUNECKHUM AABNEHWEM U B NPOLECCE NPUNOXKEHUA OCEBOW
Hal' py3Ku.

Obpasubl rpyHT2 ACNXHGI ObiThb UunuuaprvecKon dopmbi. MakcumManbHbIn
pa3Mep KpPynHoobnomMovHbix BKNKOYEHHUA fAonxeH OBbiTe Medbue guamerpa obpas-
1a HEe MeHee Yem 8 D pa3. BeicoTa 06pa3sya ponxHa ObiTh B8 2—2,5 pa3a bonblue
ero anameTpa.

O6pa3ey HeOBXCAWMO BbIAEPKMBATb MOA FMAPOCTATUMECKUM AaBNeHNeM A0
yCNOBHOW CcTabunmniauuu obbemMHbix acedhopmauyunis. 3a yCnOBHYIO Crabunuiauwio
obveMHBIX aedopmMaummn cneayer nNpMHKMaTL OTHOCHTENbHYIO aAedopmMaynio,
pasHylo 3 - 10™ anA necxkoe 3a 30 mun, AnA cynecein — 2 4, ANA CyrnuHKoB — B v,
ANA rnuH — 12 y.

Mocne ctabunuzayuuun pgedopmaumit Ha obpasey CneayeT 3asath OCEBOE AaBne-
Hue. BennynHa nepsoit CTyrneHn BENTUKANBHOW HArpy3Kun 4NA rAKHUCTBIX CBA3HbIX
Pa3zHOCTEW AONKHA COOTBETCTBOBATL CTPYKTYPHOW NPOYHOCTK, a ANR NECHIMbIX
HECBA3HbIX P33HOCTEW AONMNKHA HE3H3YaTeCA B 33aBUCUMOCTM OT KO3PPUilMEeHTa
nopuctoctt (FTOCT 23908—-79 ¢ nam.).

Benuuudbl nocneayrowux CTynNEeHWW Harpy3oK AONXHbI yCTaHasBNMBaTbhbCA B
33aBUCMMOCTHU OT COCTOAMWUA FPYHTE U BENWUKHbLI NMAPOCTAaTUYECKOTO AasneHuR. 3a
ycnosHyto crabunuiaunio oceson pedopmaunm rpyHTa Cneayer nNPUHUMATL
OTHOCUTENDBHYIO AerDopMaunio:;

angs neckos — 3a 30 MmuH;
' gcynecen — 3a 2 u;
CYrn¥HKOB — 33 2 4;
rnusd — 3a 12 4.

Fr
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McnoiTaHnwe nof oCeBbiM NaBneHnem cneayer NPoaonXarth A0 BO3HMKHOBEHUA
HEeNPepsIBHONo NNACTUYECKOro TeHeHUA 683 NPUPaLLeHWA Harpy3kKW wau A0 Xpyn-
KOro paspyuwexua obpa3ua.

flo pesynbTatam NpoBEAEHHbIX UCMLITAHUWA BLIMUCNAIOT MOAYNb Aedopmaunm
E AnA 330aHHONO MHTEPBanNa NMAPOCTAaTUNECKOND AaBneHUA N KoadduuneHT none-
peuHoi aecbopmaumu YV .

AnA BblunCNeHUA X3PaKTepPUCTUK aAedOpMAaLMOHHLIX CBOWCTB FPyHTa NO AaH-
HbIM ONbLITA Cneayer CTrpovuTt FPadPwukKn 33BMCUMOCTM OTHOCHUMTENLHON OCEBOW
£, nobvemHon &, aedopmauui ot ocesoro Hanpaxenua O,

Moaynb aedopmaunn rpyHta £ cneayer BbIMMCNATL ANA 334aHHONO UHTEPBaNa
HanprxxeHun AL, n AE; no popmyne

é
E=A406,(240, —Aq)'(ﬂd,)/ﬁﬁs (2AE,-AE,)-AE,A6,, (3)

AE, -
rae A&, — npupawenve oTHOCKTeNLHO® oceBoin aedopMaumn: AE' = --—-Eif- —
npupawesne OTHOCMTENbHOW PaauanbHOMN necbopmauuu A&,— npupauieHme
OTHOCUTeNbHOW 06bveMHON aedopmauun: — ob6bvem obpa3ua; 4V — obbemMHan
AepopMaumnA,

Koadduunent nonepeunon aecdopmaumn Vv  cneayer BoIYUCNATL NO hOPMY-
ne

V=AE A6, -A6,4€; [AE AC, + (4E,~24E,)465.  (4)

Benuuunel £ n ¥ cneayer BbINMCNATL NO pe3ynbTaTam ONbITOB C Pa3fNniYHbIMK
3HAYEHUAMK Gz ANRA pPaanuuHbix gvana3lonos A4G5,, onpeaenAembix nocrasnex-
HbIMK 33134aMWU UCNbITAHWNNA.

5.12. Menko3epHucrbie 3nOBHaNbHbIe KapPOOHaATHbIE TIPYHTbI NECYaHOro W
NLINeBaToro cocrasa, umeowme xKoahduuneHt nopucroctu 6onee 0,9 u creneHs
BOAOHachLIuleHnA meHee 0,8, obBnanalotT npocangoyilHbiMv CBOACTBaMMN.

5.13. AnAa npeasBapuTenbHOW OUEHKKM NPOC3A/OYHbLIX CBOUCTB 3NIOBUA M3BECT-
KOBO-A0NOMUTOBOINO COCTaBa PEKOMEHAYETCA NOoNb30BaThCA Tabn.8, cocrasnew-
HOW H3 OCHOBE NApPHOT0 KOPPEeNAUUNOHHOIrO aHanNn3a 3aBUCUMOCTU OTHOCUTEAbHON
NPO CafAOYHOCTU OT KO3(pPruneHTa NOPUCTOCTH.

Tab6bnwnua 8 MpubaumenHblie 3HAHEHNA OTHOCUTENBHOW NPOCAROYHOCTH
B 3aBMCUMOCTM OT Ko3hpuunenTa NnOpmUCcToCTH

re——— T e ————— A e ) ey L R e el

aye——y eesss B sellisss seliser-TFSENN- . Sl S e —— e A S - ey S —-—

E., 0014 0024 0,033 0,043 0053 0063 0,073 0083 0,093

€ 1,85 196 205 2,15 2,25 235 245 255 2,6

5( 0,103 0,113 0,123 0,133 0,143 0153 0,163 0173 0183
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5.14. Hanbonbwue npocagoudsbie apeopMaumm y AONOMUTOBON MYKK #
BbIBETPENOro Mmena HabmoaalwTCcA npu 3aMadnBaHuu 6e3 Harpysxku obpasuos ¢ Ha-
PY WeHHOW CTPYKTYPOW M PbiIXNbIM CROMXEHNEM.

5.15. MexaHu3M NpocaaKun y MenKo3epHUCTOro KapboHaTHOro 3nsuA OTNK-
YAaeTCA OT MeccoBbIX AOPOA TEM, YTO &8 3NKBUK NPAKTUYECKK OTCYTCTBYIOT NerKo-
pacTBOpPUMbIE€ COMW, CO3Aal0UWMNe 8 feccax HeBOAOCTOUKKME CTPYKTypHbie CBA3MWU.
Mpocagka B Men Ko3epHUCTOM KapboHaTHOM 3nioBun NoaobHa camMonpon3sonbHO-
MYy VANOTHEHMIO NPU BOAOHACHLILEHUM PbIXNbIX NECKOB, NPeACTaBneHHbiX Teppu-
reHHbi MM MUHEPanNaMu.

5.16. Onpepenexsve aedOpMaLUOHHLIX CBOUCTB MENKO3ePHUCTONrO U KpPYMHO-
obnoMOYHOr0 3AIBMA KaAapbOHaTHLIX NOpPOoA NPUPOAHOW BNAXXHOCTA B Maccuee
cnepyer Npou3BOANTL B AYAKaAX, Wypdhax v KOTNOBAHAX wWramMnNaMv nnowaablo
He meree 5000 cm? B cooTBeTCcTBUM ¢ TpeGoBaHuAaMKu TOCT 12374--77.

5.17. AcnbiTaduA 3NOBUanNbHbIX FPYHTOB, coaep@awunux FAbibbl cnabo esiBeT-
pensiX MNU OKpeMHenbliX MaTepMHCKUX Nopoa, AOMKHBLI BbINIONHATLCA NO Ccne-
UManbHOW NPOrpaMMe B WAaxTax WM KOoTNoBaHax ONbITHLIMKW (PYHAIMEHTAMM
UK WITaMnamMuy nnowaasio He menee 10 000 cm?.

5.18. UcnbiTaHMe MEeNKO3EPHUCTOro aINBMUA KapbOHATHLIX FPYHTOB C 3aMayu-
BaHWEM PEeKOMEHAYEeTCA NPOBOAWTL MO CxemMe '04HOW KpuMBOK' ' wTamMnNom nnc-
waaso 5000 cm?® B8 ayakax anametpom 0,9 m, 8 wypdax unu koTnosaHax. Mpwu
3TOM B wypdax n KoTnoBaHax BO W3bexeHue BLINOPaA rpyHTa WTamMn cneayer ycTa-
HABNUBATH B BbiEMKY, YCTpanBaemMyd Ha AHe 8bipaboTkun. MnybuHa BeieMKN Q0N X-
Ha BbITe 40—60 cm, NoNepedHnK BLIEMKW HEe AOMNXEeH ApesbilaTe AnaMeTp wram-
na 6onee yem Ha 10 cm.

5.19. 3amaunBaHmne rpyHTOB AONXKXHO NPON3BOANTLCA PACCPEA0 TOHEHHOMN CTPY el
BO u3bexanue paimbiBa rpyHTa u cy@ddo3noHHOro BbiHOCaA NbifieBaTbix YacTtuy. Ha
AHe BbIP3bOTKKM BOKPYr wyamMna ycTpameBaeTCA ApecBAHAA NOAYWKa Tonwwn-
Hon 5—10 cm.

Pacxoa soabi onpeaenAeTch 8 cooveerctenn ¢ FTOCT 12374-77.

5.20. Npyn ncNbITaHM KPYNHOOBNOMOYHBIX 3NIDBUANBHLIX TPYHTOB AOMKEH
ONpeaenATLCA UX MeXaHuYecKUn coctae U KoaxdduuneHTt sbiserpenoctu. Mpu
UCNbLITAHUKN MENKO3EPHUCTBLIX Pa3HOCTen onpegenArdTCA Tarxke duanvyeckKue xa-
PaKTepPUCTUKKU rpyHTOos. [lnA onpeaeneHns noKasarvenewm CBOWUCTB rpyHTa oT6M-
PaeTCA He MeHee Tpex 06pa3uoB rpyHTa ¢ HeHapyweHHON CTPYKTypown u bepetca
cpeaHee 3+HavyeHune.

5.21. inA BrIGOPa OTHOCUTENBLHO OAHOPOAHOrO CAOR FPYHT3 ANA UCNLITAHWA
Ha ONLITHOW NNOLWA3AKE NPOXOARTCA ABe TPWU BbiPabOTKK CTAaTUMECKOIrO UNN AKHA-
MUYECKOro 30HAMPOBaHKUA Ha paccToRrHnK 0,4—0.5 M OT NnonoXxeHuA KpaA NpoekK-
TUpyemMoro wramna. [pn HeBO3IMOXKHOCTU MCNbITAHWMA TPYHTOB 30HAWPOB3HWEM
OHO 3aMeHAEeTCR BypeHunem pasBeaAOUYHbIX CKBaXXUMH. MuHnManbHaA ToNLWKMHAE CNOA,
OAHOPOAHONO NO COCTaBY M CBOWUCTBam MpPyHTa, NpeasasHavaeMoro AnA ucnbita-
HWA WTaMNOM, A0/MKHAE BbITb HE MeHee ABY X ANnaMeTPOoB WTamMna.

Tabnuua 9. BennunHbl cTyneHen NaBNeHMA Ha WTamn

A ll— =l . S ey S =S — T S — — ey S a— e S - ey e e —

CoctaB rpyvra Haenenne, MNa BpemMA ycriosHOM
crabvnuiauumu, 4

e @ ¢+~ ¥ ___§ ¥ ¥ = L __§ 3 3 N X _F _F 1 ] L F 3 "

KpynHoo6no MoYHbIA 0,1 05

MenKo3epHucTbin NPUPOSHON 0,05 1
BAAXHOCTY NPY CTENEHU
snaxHocTun merHee 0.8

MenkKo3epHucTbia Npy cTenexHu 0,025 2

BnaxHoctTu 6onee 0,8 1 nocne
3aMauMBaHUA
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Menko3eprucTbin U APECBAHO-WEOEHNUCTLIA TPYHTLI HE AOMNKHbLI COAEPXKaThb
NPOCNoes8 N KPYNHLIX 8anyHoOB U FNbib okpemuenbix wnn cnabosuiseTpenbix
ACNOMUTOB N U3BECTHAKOB.

flocne NpoxoAKKM pa3seaokHble CKBaXuWHbt AONMKHb! BbiTh 3aTaMMNOHAPOBAHDbI.

5.22. Mpn wucnbITaHUKM MENKO3EPHUCTLIX 3NBUANbHLIX FPYHTO8 C 3amavuBa-
HUEM BennuuHa aedPopMapyeMon 30HbLI N0 BEPTUKANU A0NXKHAE yCTaHaBNUBaThCA
AKCNEPHMEHTAnNbHbIM Ny TEM.

8.23. B KavecTtBe aHKepHOW CHUCTEMb! NP WCNLITAHWA [PYHTOB WTaMNOM
nnowansio 5000 cm? po koweunoro pasnerun 0,3—0,4 MMa chegyeT Uenonb3o-
BaTb ynop FUAPaBAMYECKKMX AOMKPATOB B CTEHKW Wypda vNU aHKepHble CBau.
MNpu ucnbiTaHrn FPYHTOB wTamnoMm nnouiaavio 5000 cm? 30 KOHewHOro paBne-
Hua Bonee 0,4 MMa unu wramnom nnowaaso 6cnee 5000 cm? 1 onbiITHLIMK DYH-
AaMeHTaMu cnegyeT NPUMEeHRTL YNOP 8 TPy30BYi0 NnatdGopmy.

5.24. BenuunHy CTyYNeHW LaBReHWA Ha WTaMn W BPEMSA YCNOBHOW cTabwnuaa-

UMM 0C2AKKM WTaMNa cneayer NpuMHUMaTs N0 Tadn.9 8 3a8UCMMOCTH OT COCTaBa n
COCTOAHWA IpPyHTA.

6. METOA bl UCCNEQOBAH WA NPOYHOCTHLIX CBOKCTB
MENKO3EPHUCTOIO KAPEOHATHOTIO 37MI0BUA

6.1. InA nonyYeHUR HOPMATUBHLIX WU PACYETHBIX 3HAYEHMHA NPOYHOCTHDLIX
NapaMeTpoB MeNKO3epHACTOrO KapOOHATHOMO 35i08BUA MOXHO NPHUMEHATbL Kak
nonessle, Tax v nNabopatopHbie METOAL! NCCNeA0BaHWA C NOCNEeAYIOLLeH CTAaTUCTH-
YecKon 0H6paboTKOM ONbLITHLIX BAHHBIX.

6.2. 8 nabopaTopHbIX YCNOBUAX TNPOYHOCTHbLIE XaPAKTEPUCTUKU MOXKHO
AONYYUTb B OAHONNOCKOCTHbLIX Cpe3Hbix npubopax u B Npubopax TPexocHoro
CXATUA. -

6.3. ilnA cpasHuTENnbHOU NpeaBapUTenbHOK oueHKMW rpyHTa 6e3 KpynHoobno-
MOMHBIX BKNH4YEHUA DEKOMEHAYETCR NabopaTopHbii MeToA NEHeTPaLUU KOHYCOM,
a ANA CBA3HbLIX PA3HOCTEN LUE U MeTOA OAHOOCHOID CXaTHUA Ha npecce.

6.4. icnbiTaunA HA cpe3 cneayet nposoautb o NMOCT 12248-78 ¢ uam. B
33BUCMMOCTM OT 334aHUA, a TaKXXe OT (PU3nYeCKOro COCTORHUA TPYHTa MOXHO
NPUMEHATb KOHCONUANPOBaHHbLIN N HEKOHCONUANPOBaHHLINA CPe3 C NpeaABapuTenb-
HbiM BOAOHACH! WEHNEM UITK NPWU eCTeCTBeHHOW BNAaXXHOCTMW.

BonoHaceiweHHble FPYHTL! CO CTeneHbio BnaxHocTn 6onee 0.8 cneayeT ucnbiTei-
BAaTh NO CXeéme HEKOHCONMAUPOBAIHHOIO Cpe3a.

6.5. Y nponoMnTOoBON U 13BECTKOBO-AONOMUTOBOK MYKHU C POCTOM BNAXHOCTH
OT HynA a0 25% cuenneHne BO3pacTaeT, a Npv AanbHenwleM yBeNUYeHMn BNAXKHOC-
™M = yMeHblsaeTCA. [1pu nonHOM BOAOHACLILIEKUKM cuenneHne BNU3Ko K Hynio.
YunTbiBarR 23Ty OCODEHHOCTb, PEKOMEHAYeTCA NpoBOoAUTb UCNLITAHWA Ha Ccpe3
napannensHo Ha 06pa3uax ¢ eCTeCTBEHHOW BNAXHOCTLIO W NPU NONHOM BOAO-
H3CbILleH WM,

6.6. NpouyHOCTHbIE XapakTepncTukn Cwv Y Kpome cpedHbix NPUMBopPoB MOXKHO
NONYy4YaTh NPU KCNBLITAHUAX FPYHTOB B CTabnnomerpax.

AnAa rpyHTOB B HECTabMNM3NPOBaHHOM COCTORHWUKM CNEAYeT NPUMEHATb CXeMy
HeAPeHNPOBAHHOMO UCNbITakMA Be3 uamepedun aasneHMA B nOposon soae. [1pu
3TOM CXEME FPpYyHTbl MCNbLITLIB3OTCA NPKU TPexX BenuuimnHax BCEeCTOPOHHEro ruapo-
CTaTUNECKOrO AaBNEeHNA.

Ocesan Harpy3xKa AONXKHA NepeaasaTbCA CTyneHAMu ¢ uMHTepsanom 10-—15 ¢
MNKU NPU NOCTOAHHOWN CKOPOCTU a2thopMUpoBaHuA 2—4 MM/MUH. BenuuvHa Kax-
AOWN CTyNeHu Harpy3xku aomxkHa coctasnAtb 10% rrapocTaTMYecKoro AasneHnia.
MicnbiTanuwe cneayetr NPoAONXKATb A0 HENPepsLIBHOIO NNacCTUUECKOTrD TevYeHWuA
rpyHTa 6e3 NpUpallieHdnA Harpy3Kvt UNK A0 XPYNKOro Pa3pyLueHnA.

AnA HeBOAOHACHIWEHHLIX 00pa3u0B NPUMEHUMA CXeMa MefNneHHOro ApeHu-
POBAHHOMO WMCNbiITaHUA. WCNLITAHMA NPOBOAATCA aHanorvdHO TeMm, KOTOopbie
ONUCaHb! Bbille ANA onpeaenednA aeopMaguuoHHbIX CBOUCTB.

Ecnu He TpebyeTrcPr OAHOBPEMEHHO € NPOYHOCTHLIMU XapaKTepPUCTUKaMW
onpeaenATe AedhOPMaAUNOHHbLIC, TO AONYCKAETCR He W3MepATh 0bbeMubie aedop-
MauMn B Npouecce NPUNOXEHUA 0CeBOM Harpyixkmn. BennunHa KaKAOW CTyMNeHw
HAarpy3ku AomkHa oocrtasnAte 5% ruapoctartmueckoro agasneHva. Kaxayw
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CTYNeHb Harpy3Ku CNeayer nNpuKnagbisate nocne crabunusaunn aedopmaunin. 3a
cTabununiaunio aedopMauMMi ChieldyeT NPUHUMAaTh OTHOCHTENbHYIO AehopMauuo
1,25 107 muH.

B oTaenbHbiX CliyYanx 8 COOTBETCTBUM C 3aAaHUEM MOXXHO NPUMEHATL CXeMmy
KOHCONMUAAPOBAHHO-HEADEHUPOBaHHBIX wcnbiTauniK. Mo 3ton cxeme o0Opaseu
cHauana Haao ynNNoOTHWTL NOA 33A3HHLIM TRAPOCTATHYECKUM AasneHMeM B yCno-
BUAX APEHUMPOBAHMA, 3aTEM WCNLITATL  H3 NPONYHOCTL De3 ApeHupoBaHMA NyTem
66ICTPOro NPUNOXKEHWA OCEBON HAarpy3Ku.

B npouecce onsita cCneayer uiMepAYTL NaBneHue B NOPOBOM BoAEe FPyMTa C
NOMOLibIO NPpubopa (0CHOBBHHOMO Ha npMHUUNE KOMMEGHCAUWUWM O3BNEHKWA) AanAa
onpeneneHnA NapamMeTpos NPOYHOCTH B IPPeKTUBHLIX HANPRIKEHHWAX.

6.7. AnA nNONyueHMA CPABHUTENLHOW XapaKTepuCTUKK NPOYHOCTH MENnKo-
3epHUCTOTO KapOOHaTHOrO aNBUA 6e3 WebeHUCTLIX BKAIOYEHH NPY M3CCOBOM
OnNpoBoBaHUN MOKHO NPUMEHATL NABGOPaTOPHBLIN KOHYC C YINoMm 3aocTperun 30°.
McnbiThiBaTHCA aonXtbl 006pa3ubl C eCTECTBEHHLIM CIMOXKeHMEeM uny C 3aAaHHbLIMN
NNOTHOCTHIO U BNAXHOCTHIO.

McnbiTaHuA NPOBOARTCA NO cXeme nocteneHHoro {(cTynewuatoro) HarpyxeHmn
KOHYCa C OAHOBPEMEHHOW pervucrpaunen rnybuHbl ero NOrpyXeHuA B TPYHT
{c TouHoCTLIO 0,1 MM},

[TeHeTpaunOHHHLIE MCNLITAHUA CReayeT NPOBOAMTL B8 TPEX-YeThIpex TOouYKax
obpa3sua, W KONWUYECTBO CTyNEHeNn Harpy3kKu  AONKHO ObiTb HEe MeHee NRATH.

MpouHocTs }i} , Mlla. paccunTeIBaiGT NO Popmyne

_ 2
P =K, Flh® (5)

rae F — cnna, newcCTBYIOWAA HA KOHYC; /7 — rany6uHa norpyXXeHrnA KOHyca
B FPYHT NPpW KaXXAOK CTYNEHWU HaTrpPYyXKEeHWR; /(“— KOHCTaHTa KOHYCa C yrnom
zaocTpennA 307, npubnnixeHHo paBHan eaunuue.

6.8. 3nmoBuih mena n MeprenAf MOXHO UCNLITLIBATL HA OAHOOCHOE P3a3aasnu-
BaHue Ha Npecce, onNpeaenAn NpM 3TOM CONPOTHBNEHUe 0AHOOCHOMY pasaasnuea-
HUIO. MNCNLITAHWAR pPexKoOMEeHAYETCA NPOBsOAWTL NapannensHo HA ecTecTaseHHo
BNa <KHbix U NPeABapP¥ TeNbLHO BOAOHACKILLEHHbIX 0bpa3uax.

7. METOAbL! RCCNEAOBAHUA KPYNHOOBJIIOMOYHOTO
KAPBOHATHOIO 3N0BUA

7.1. PexkoMenpaunnm HaCTORUEro pa3aena pPacnNPOCTPaHARIOTCA Ha KpynHoobno-
MOYHBIE INOBUANLHLIE FPYHTBI, 0DBpasylineCA B KOPax BbiBEeTpMBaHWMA U3BECT-
KOB, AONOMWUTOB, @ TAKIXE Meprenen, coaepallx He meHee 65% KapboHaTos Npu

KO3 DUUNEHTE P3MATYAEMOCTH B BOAE Kpa <0,75.

/.2. UlleGenncro-rnui6oBbIK 3INI0BMK KapOOHaTHbIX nopoa obnapaeT cneundn-
YeCKMUMKU OCODBHHOCTRMM COCTaBAa N CBOWACTB U He HOPMUPYETCR AEACTBYIOWWVMU
wopmamu u TOCTamu. HopmatueHbIe U pPacyeTHbLIE 3HAYEHWA XapaKTepUCTUK
3TUX TPYHTOB ARONXHLI BLIMMCAATLCA H3 OCHOBAHKK pPe3yNLTATOB onNpeAeneHun
NONesbLIMU NN NabopPaTopHLIMKU METOA3MM.

7.3. Noka3zarenn CTPOUTENbHLIX CBOUCTE LWebeHuCcTO-rNLIBOBOro 3NINBUA
NPUHMMAIOTCA B KavwecTBe HOPMAaTMBHbLIX, eCNY¥ eCTbh OCHOBAHME CYUTATb, 4TO 33
nepuoa CytuecTBOBaHHA COOPYIXEHUA ITH FPYHTLI He ByayT noaBepXeHb! XuMUKO-
MUHEpanoruvecKum npeobpaszosannam. KpynHoobGnomouusie rpyHTbhl, yCTOWMM-
Bble K BO3AGWCTBMIO areHTOB BLIBETPHBAHUA B8 TEYeHMUE Nepuoaa, CONoCTasuMoOro
C peanbHbIMKU CPOKAMW CYWECTBOBaHWA COOPYXeHUH, 06pa3yioTcA B KOpax Bbi-
BETPMBAHMA U3IBECTHRKOB, AOTOMUTOB U Meprenen C BbICOKUM CofiepKaHnem Kap-
6oHaTtoB. KpynHoOoGROMOUHLIN HOBUK 3TUX NOPOA OTNUYAECTCA HEOAHOPOA-
HOCTLIO TPAHYNOMeETPHYeCKoro cocrasa (apecest, uwebHA, rAsi6 ¢ nbinesaTto-
NEeCUAHO-TMIMHWCTLIM 33aNoNHuUTeNneM) u cneunduiKoi CTPOeHWR, 33asUCAULe OT
NUTONOMNYECKUX PA3HOBUAHOCTEA NOPOA.

7.4. Kpynnoobnomowsin anNioBun KapOboHaTHLIX NOPOA XapaKTepuayeTcA cne-
AYOowumMn 0COCEeHHOCTAMM !

VYH3CNEADBAHNEM XMUMUNECKOTO U MUHEPANbLHOTO COCTaga MaTepuHCKKUX NOPoA
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BCcemy PpakKuMAMU FPYHTA, B TOM Yucne NbinesaTbiMM U FMUAHUCTLIMKU (NO pa3Mme-
pYy) ; _

COXPaHEeHWEM B 4HacTUUAX CTPYKTYPHbLIX OCOBEHHOCTEN UCXOAHOW nopoabl —
BbICO KO# NOPUCTOCTU U K3aBEPHO3HOCTH;

o6pa3oBaHMeM vacTuy NAUTYaTON (POPMbI NPU TOHKO- U CPEeAHECNOVNCTOM
TEeKCType MaTEPUHCKOM NOPOAbLI;

NOHUMEHHON NPOYHOCTLIO YacTUy FPyHTa!

HEpaBHOMEPHbIM pacnpeaeneHnem snaru B MaccuBe MpyHTa yu nepepacnpeaene-
HUEM €€ BO BpPEMEeHMU Npu NOCTOAHHOW obwen BNaXHOCTY 33 CHET TMIrpocCKOoNnY-
HOCTHU KpYNHbIX oBbnomMKos:

BO3MOXHOCTbIO NepemMewieHA Bnaru NO KanunnApHbiM KaHanamMm KpynHbIX
4acTUL, IPYU HENONHOM BOAOHACLILWEHUU IFPYHTA;

3aBUCHMOCTLIO BENUYNHbI MEXYECTUYHOICO TPEHWA OT BRa)XHOCTHN B pPe3ynbra-
Te PA3MATNYEHUA KOHTAKTUPYIOWUX NOBEPXHOCTEN

BO3MOXHOCTHIO U3MEHEHWMA paHYyNOMETPUMNeCKOre cocrtaBa nNpuU CTPOWTENnb-
CTBE U IKCNAYaTaUNU COOPYKEHUN, @ TaKKe B ONLITaX N0 OUEHKEe CTponTenbHblX
CBOMUCTB.

7.5. B 3noBnanbHbiX KPYNHOOOBNOMOUYHLIX FPyHTax HeoOXoAWMO pasnnuyathb
cneayouwimue Buabl NOPUCTOCTH .

obwyo { /1 )} — cyMmmapHeit 06bem Bcex NyCcToT 8 eanHuue o6bema rpyHTa;

MEXMACTUMHYIO ( n,, } — cyMmapHbiii 06bEM NYCTOT MEXAY YacTuuamu 8
eanHuuLe obvema;

MEXUHACTUMHYIO NOPUCTOCTb KpPynNHO3eMma ( 7, ) — o6bem npocrpaHcTBa
MEXAy uYacTruuaMu KpynHo3ema B eavHuue obvema rpyHTa. IToT 06beM MOXKeT
ObITb YaCTUYHO UNWU NONMHOCTHIO 3aNONHEH MEN KO3EMOM

BHY TRPUIPAHYNAPHYIO — NOPUCTOCTH MUHEpPanbHbIX COCTaBNAKWUX — obnom-
KOB FrOpHbIX NOPOA;

OTKPLITYIO { 71, ) — cOOOLLIAIOLLYIOCA C MEXXYACTUYHLIM NPOCTPAHCTBOM;

3akpbiTyio ( /23 ) — He coo6ALLYIOCA C MEXKYACTUYHLIM NPOCTPAHCTBOM.

O6wan nOPUCTOCTL BLIPAXKaETCA CYMMOW MEXMUACTUYHOK W BHYTPUIPaHynap-
HOW NMOPUCTOCTH

(6)

=Ry +h,+h,.

7.6. CocrasnAlouwne obulern nNOPMCTOCTH NPUHUMAKT pasnuuHoe yvacTwe B
npoueccax, KOTOopbie MNPOUCXOAAT B rpyHTax. [INOTHOCTb CNOXEHWUA I pyHTA,
ero NPOYHOCTE ¥ CXXUMIEMOCTb onpeaenfAnTCAH TONbKO MEXXYACTUYHOWN
NOPUCTOCTbLIO, 3 BOAOHACLIWEHNE — MEXYACTUHHOW U BHYTPUTPaHYNAPHOK OTKPbI-
TOKn. Ha BennurvHe NNOTHOCTU YacTWL CKa3blBaeTCA Hanuuue 3aKPbiTOW BHYTPUrpa-
HYNAPHOW NOPUCTOCTH.

71.7. Yka3aHHble B8 n.7.5. Buabl nopuctocTy onpegenAloTcA no ¢opMynam
(7) — (11).

O6bwan nopucTocTb

n=(p,-0)/ A, (7)

rae fJ — NNOTHOCTb YaCTUL FPYHTa; L) — NNOTHOCTb CYXOro FPyHTa.
MexyacTruyHaA NOpUCTOCTb

n,= (P, ca P )/ P, ca - (8

- »
rae J2, g — CPEAHEB3BEWEHHAR BenMyuMHa CPeAHEen NAOTHOCTM 4acTul, BCex
hpakuumn rpyHTa.
MexyacTuuHan NOPUCTOCTb KPYNHO3eMa

,Zg::(ﬂq_cg -ﬂn )/ﬂq_cg" (9)

wlfr-ur maass ey e s s——— —

* CpeaHAA NAOTHOCTb 4aCTUL — OTHOLUEHME MAaCChbl HacTuy K ux obbvemy, sxknio-
YaR UMEIOULIMECA B HUX NYCTOTbI M NOPLI.
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BHyTpurpanynApHan OTKPLITaA NOPUCTOCTL

/2‘,:/)“(/'73" u.ca)/ﬂaﬂq.cs’ (10)

rae fJ; — NAOTHOCTbL YaCTUL C Y4E€TOM 3aKpPbITOA MOPUCTOCTHU, ONpPeAenAeMan
no metoanke NOCT 5181-78.

BHYTpUrpaHy nApHaA 3aKpbiTan NoOPUCTOCTb

= | Ps=Ls)/ s fy. (11)

7.8. Onpeaenetne NNOTHOCTU 4acTuu  /Jo NPOW3BOAUTCA B COOTBETCTBUM C
FOCT 5181—78 ¢ BHeceHnem cneayrouiero U3MeHeHun : cMech NPo b, oToOpaHHbIX
M3 Kaxaown paxKuvmu FpyHTa, nouasepraeTcA ApPoBNeHuid U NponycKaeTcR uYepes
cuto ¢ oteepctuamMn 0.5 mm. fansHeinwee onpeaeneHne NPOM3BOAWTCA B COOT-
BercTteuu ¢ NOCTowm.

7.9. [INOTHOCTL FrPYHT3 B eCTECTBEHHOM 3aneraHuy pPeKoMeHAYeTCA onpeae-

NATL MeToAOM wypduka. Obvem wWypdpuka ycTaHaBNUBAETCA B 3aBUCUMOCTH OT
KPYMNHOCTU HacTuy, rpyHTa no 1abn.10,

Tabnwua 10. O6vemn wypduxos 8 3asncuMocT
0T KPYNHOCTM KPYNMHOOGAOMOUHDIX YaCTUL FPYHTA

Ly T ¥ ¥ ¥ T ¥ T ¥ T T I ¥ - X N ] el S - el ey e S S sl sl S E— — —r - . T T - N - - ey S S— —

Pa3mep HanbBonee KpynHbIX MuHuManbHbIRA ' TouHOCTb ONpeaeneHnn
4acTvu rpyHTa & .MM obvem wWypduKa, .  NONOXKEHUA YPOBHA
X am> BOAbI U Pa3Mepos Wyp-
dbuka AH,cm
Ro 10 2 + 0,1
v 20 4 + 0,2
n 40 8 + 0,2
v B0 20 + 0,2
» 100 120 + 05
# 200 500 + 0,5
Ceuiwe 200 501-1000 + 1
n bonee

7.10. O6vem wypduxa onpenenreTcA no obremy 3anNUTON B HErO BOAbI ANU
C UCNONb30BaHnEM BANOHHBIX NNOTHOMEPOB.

Npu o6veme wyphuka bonee 150 n gonyckaercA sbivMCNATL ero obwvem no
NAHHLIM W3MEPEHNA Pa3MepoB B HECKONbKUX NEPNeHANKYNAPHbIX CEYeHNARX, TOou-
HOCTb ONpeAeneHuA pazMepos WypdPruKa, TaK e KaK U NONOKEHNA YPDOBHA BOALI,
DONXHA Bb1Tb HE HUXKe yYKa3aHHOW B Tabn.10.

7.11. B ectecTBeHHOM 3aneraHuv NNOTHOCTb FPYHTOB, coaepXawmux He Bonee
20% uactunu xpynHee 70 MM, MOXeT onpeaenATLCA PaANON3OTONHbLIM FaMMma-
meToaoM B coorteercteuu ¢ FOCT 23061-78.

7.12. BnaxHocTe KPYyNHOOONOMOUHbLIX FPYHTOS8 NOAPa3AenAeTCA Ha Crneayio-
iMe BuAbl: O6LIYIO BRAXHOCTbL FPYHTa #V , BNaXXHOCTb MenkKo3ema W, u
BAAXXHOCTb KpynHo3lema W .

7.13. Bce suabl BNaXXHOCTHU MOTYT ObiTbh OnpeaeneHbl KaK TEPMOBECOBbLIM, TaK
WU PACYETHLIM METOAOM.

7.14. TepmosecoBbLIM METOAOM BNAXHOCTE ONPEAENAETCA B COOTBETCTBWWN
¢c TOCT 5180—75. Macca npo6bil npuseaneHa 8 Tabn.11.
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Tatnunua 11. OnTwmansHana macca npobel B 3aBuCUMOCTH
OT pa3mMepa 4acTul rPyHTa

— — [ FS ¥ _§F § W= =W T e ™ -y §y " J ¢ __§ ] _——_*—_—__-'__

Pazmep HaubBonee KpynubixX 4acTuy, MM Macca npobel, K, He meHee
Ho 10 0.5
'* 20 1
" 40 2,5
" 60 4
““100 10

7.15. PacuerHbiM MeTOAOM OOWAA BRaXHOCTh FPYHTA, BNAXXHOCTL MENKOo-
3eMa W,, W BNaXXHOCTb KPyNHO3eMa /Y, onpeaennioTcA no opMynam

w=w,-B (W, ~¥); (12)
w, = (W-w,B)(1-F); (13)
w.=w-w,(1-P)> (14)

rae P, — coaeprkanue 4acTuy KpynHee 2 Mm.

7.16. Obwan BNaHOCTb TPYHTOB B ECTECTBEHHOM 3aneraHunit MOXeT onpene-
NATLCA HEMTPOHHBEIM METOAOM B cooTeetrcTeun ¢ TOCT 24181—-80.

7.17. BnaxxHoCTb rpyHTa Sw nNpKM OTCYTCTBUN 3aKPLITON NOPUCTOCTU ONpeae-

nAeTcA no dopmyne

S, = WpR [np,, (15)

rae /1 — Oo6WaEA NOPUCTOCTL FPYHTa; /Jg— NNOTHOCTL BOALI, NPUHUMaEMan

paBHOW 1.
NMpu Hannumn 3aKPLITON NOPUCTOCTKH CTENEHb BRAXHOCTU PEeKOMEHAYETCA

onpeaenate no dopmyne

qu-: Wy, /[(fz-rzs ) f2s 1 (16}

roe /73 — 3aKpbiTaR BHYTPUIPAHYNAPH3A NOPUCTOCTL. JthdeKTUBHAA CcTeneHb
BnaxHocTn Sy, (a0nA 3anonHenna MeXYaCTMUHLIX NOP BOAOW) MOXET GobiTs

onpeaenexa no dopmyne

S, =WR_ [, o » (17)

Lop

FAE (1, — MEXYacTUYHaA NOPMUCTOCTD.

7.18. OueHxa nokKaszatenen UINKO-MEX3HUYECKNX CBOWCTB XpynHOOOGNO-
MOYHOIO 3N0BYA B eCTECTBEHHOM 3afneraHuM BLINONHAETCR NONEBbLIMU METOLa-
MU. B nabopaTopHbIX yCAOBHUAX WUCNLITHIBAOT FPYHThI HEPYIEHHOW CTPYKTYPbI €
MCNONb3OBAHWEM KPYNHOrabapuTHbiX CTeHAOBbLIX ¥ 06biuHLIX NabopaTopHbIX NPK-

6o pos.

7.19. Nonesbie MeToabl NPUMEHAIOTCR ANR UCNLITAHUA TPYHTOB, B KOTODPbLIX
npeobnaaaotT uacTuubi kpynHee 50—80 Mm u obGnaanawouimnx XapaKTepHbIMmn
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TEKCTYPHbLIMY fpru3HakamMu (NAKUTYATOCTHIO, CNaHUEeBaTOCTbI0O WM HepaBHOMEp-
HOCTBIO pacnpeaeneHun KpynHosema) .

7.20. CrenpoBble HCNbITaHKuA TPYHTOB, UMEIOLLIMX pa3Mep Haubonbinx yactuy
d,.,He 6onee 50—80 MM, pexomexayeTcA Npou3BoAWTe Ha 06pa3uax NONHOMO
rPaHyNnoOMETPUYECKOro CoCcTasa.

Ecnu 4, nNpesviwaer 50—80 mm, uenecoobpasHo npoBefeHWe MCNbITaHUR
rPpyHTa COKPpalWeHHOro FpaHynoMeETPUYECKOTo cocTasa (MopaenbHbix cmecei
hpaxumn) .

7.21. Ecnv copepxalve MenKosema HesnayutenoHo (Mmernee 10%) , To mopens-
HaA cMecb COCTaBNAETCA M3 (PpaxKuuur C NPONOPUNOHANBHO YMEHblLeHHbiMKY pa3-
mepamn. CooTHOweHne Mexay PpakuMAMKU OCT3IETCA TaKUM XKe, KaK U B HaTyp-
HOM rpyHTe. Mpyu 3TOM HEOOBXOANMO COXPaHATL NPOMHOCTL YacTUu, ux dbopmMy u
LWepoXoBaToCcTs NOBepxHOCcTH. B MoaenbHON cMecu cpeaHes3BelleHHbiW pazmep
yacTuy KpynHee 2 MM aonxed Guithb He meHee 20 MM,

7.22. Echn coaepkatvne Hanbonee Kpynwon bpakuun (mnun rpynnel dppaxkuymmn)
He npesbiwaer 20%, To oHa MOXeT GbiTh 3aMeHeHa B MOAENbHONW CMECH PaBHLIM
KONWYECTBOM NPEAbIayuen ppaxKyumu.

7.23. OQueHka NPOYHOCTU KPYNHOOOGAOMOUHBLIX TFpPYHTOB MPOU3BOANTCA Ha
CTEHAOBLIX NPMBOPAaX NPAMOTo CABUIra u ctabunomerpax.

7.24. AcnbiTaHUA NPOU3BOARTCA, KaK NpPasuno, NO CXEeMe YCKOPeHHOro caBu-
ra. Fipy BO3MOXHOCTM Pa3BUTUA NOPOBOro AaBREHUA WUCNLITEAHWA NPOU3IBOAATCA
no cxeme OuICTPOro CABUra.

7.25. Nnametp 06pa3ua anA ucnbitaumn D gonked B 5—6 paz npesbiwaTe
MaKCUManbHblin pa3Mep Yactuy d,,, .0 Z(5+6)d ma« . Pacctornne Mexay o6oin-
Mamu casuroeoro npubopa ycranasnueaerca He menee 0,8 dmax-

7.26. TIpoMHOCTHLIE XaPaAKTEPUCTUKK KPYNHOOOBNOMOUYHbLIX FPYHTOB B €CTecT-
BEHHOM 3aneraHvun PeKoMeHAyeTCH OnpeaenATh!

NPW MAKCHMANTBHOM PaamMepe KPyNHooGnoMounbix BkNwoueHnin o, S 80 mm
METOAOM Cpe3a rpynnbl WENMKOB FPYHTA NO 33aA3HHOMK NTOCKOCTU B COOTBETCTBUMU
c aencreywowum FOCT 23741-79;

NPV MAKCHMAanbHOM pasMepe KPYNHOOGnoMouHbiX vactiy, &, 7 80 Mm,
OAHOPOAHOM CTPOEHWM U COCTase FPpyHTa — NyTeM CABUlMa UENUKOB, 3aKIIOYEeH-
HbiX B BeToHHblE 0DOMMBLI C cobnaeHnemM OCHOBHbLIX Tpebosanmn [TOCT
23741—79. Paamep uennkos Ha3HawaeTcA u3 ycnosua D= (8-10)d4,,,, » . rAe
D — pgnameTp Kpyrnown nnm CTOpoHa KBaApaTHON NROWaaKu cpe3a.

7.27. Q6paGoTKy #“ WHTEPNPEeTauui pe3ynsrTatos MUCNbLITAHMU FPYHTOB He-
HAPYLWIEHHOIO ¥ HapyLWeHHOro CNOXXeHWA cneayeT nNpov3soAnTb C YY4€TOM Npou-
HOCTW MaTepuana YacTUU FPYHTa U NPOEKTHLIX HAarPYy30K OT COOPY KEHWUNA.

7.28. Ecnu npovHOCTL 4acTUy KpynHee 2 mm npesbiwaer 5 MMa, 3xavenun
XaPaKTePUCTUK NPOHMHOCTU FpyHTOB C K &  no pesynuTaTam CTEHAOBLIX ¥ NO-
nesbiX UCNbLITAHUW METOAOM CABMUIa FPYNN LEeNWKOB AONYCKAETCA yCTaHaBNWBaTh
C UCNONbIOBAHUEM NUHENHOW 33BUCUMMOCTM CONPOTUBNEHUA CABUTY - ot
HOPManLHO# Harpy3ku G cornackHo NOCT 20622-75.

NMpu npowHoOCTH 4acTUU KpynHo3emMa mMeHee 5 MI1a n NpoekTHLIX Harpys3Kax,
npessiwaotiux 1 MMa {(unn npu npounocTn wactuy mexee 1 MIMa U NPOEKTHBIX
Harpys3kax tonee 0,1 MMNa), a tak)xke Nnpn HecoBnageHW OPUEHTAUUN NANTYATLIX
YaCTWY rPYyHTa C HaNPaBNEeHWEM CABWAraloWero ycMnua 3asucumocts 2= F ( G)
MO XeT OtITb HeRnHenHONn BuAa T =0tg (¥$+)+C,rAe  — NepemMeHHbIN
NapameTp, XapaxKTepuayiiouwinin COOTHOLUEHUE MEXAY BEPTUKANbHLIMK U FOPU3OH-
TanbHbIMW NEpeMeuieHAMN Npu casure. B . 3toM cnyvae xapaxKTepucCTUKU fpoYw
HocTu C M &  cneayer yCTaHagnmeaTbhb ANA OTAENbHLIX AMANA3OHOB HArpy3Ku
G, He npeswiwaownx 0,2 MMa, unn ncnonb3oBaTh B Ka4eCTBE XapaKTEpUCTUKK
NPOYHOCTH KO3ULMEHT conpoTueneruna caseury Fz = 7/6. Mpu Heo6-
XOAMMOCcTH napametrpsl ¢ 1 € MOryT DbiTh BblunCneHbl ANA UHTepecyloutero
AN3nNasoHa Harpy3ok G,— 6, NO COOTBETCTBYIOWUM BeNIWUNKAM [ ¢ F(;z .

{g¥ = (G, Fﬁz/q' -—%7 Y(0, /G, ~1); (18)
¢ =G, (@;tgéﬂ). (19)
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7.29. [Ipy uCnNuLITaHMM FPYHTOB METOAOM CABHUIra OTAeNnbHbIX nNPubeToOHnpo-
BaHHbLIX WITAMNOB 3aBUCUMOCTL CONPOTUBNEHUA CABWIY 77 OT Harpyaku & npwm-
HUMaeT BUA:

Npu caBure WTamna — =g tg (¥ +.)+C; (20)

NPW A3NbHERLLEM NEPEMELLeHNH WTaMNa — 2 = ;3 tg (v+¢). (21)

XapakTepnucTUKKU NPOYHOCTU ONPEAENAIOTCA C yHETOM NEPEMELLIEHUA WTamMna B
FOPU30HTaNbHOM U BEPTUKANbHOM Hanpasnenuax.t

1.30. Moaynb aedopMaumn KpynHOOBNOMOUHBLIX FPYHTOB PEKOMEHAYETCH
onpeaAenATL B NONEBLIX YCNOBUAX 3arpyXeHUeM XXeCTKUX MeTannmuvecKuXx LWTam-
noB cTartuvecKumMu Harpyixkamu. Ucneitauua U ob6paboTKka pe3ynsTatos Npou3so-
amrca 8 cooteetcTBum ¢ TOCT 12374—77"hpu cobniopexun Tpebosanna 25 >(5 7P,
rae  2b — anameTp nnu CTOPOHA wTtamMna;, |V — cpeaHuin o6bvem vacruuy Hanbo-
nee kKpynHoun dpaxkuun. ECnv no rpyHTosbiM yCcnOoBuARM TpebyeTcA yCTpoOMCcTBO
NeCYaHoOW Noaywxku noa wramMn bonee 5 cm, To BbipasHUBaHKUE NOBEPXHOCTU NPOU3-
BOANTCA LEMEHTHbBIM PAacTBOPOM C BbIAEPXXKOW €ro A0 npuobpeteHnAa Heobxoau-
MOW NPONHOCTMH.

7.31. OueHka CXruMaeMOCTU KpPYNHOOONOMOYHOro 3NI0BUA MOXET ocyule-
CTBAATLCA HA CTEHAOBbLIX KOMMPECCHOHHbIX NPpubBopax u B npubopax TpexocHOro
CHKATUA.

7.32. Npnt KOMNPECCUOHHbBIX UCNLITaAHMAX BbICOTa 0Bpa3ua M He AoON>KHA NPEBbi-

wath ero avametpa /) npuotHowewwn H/d, .7 J.

7.33. BbluncneHune xapaKTEPUCTUK CUMAEMOCTH — KOXDdrumeHTa ynnoTHeHuA
a n moayna agedopmaumn £ (FTOCT 23908—79 c mam.) cneayeT npom3soauTb Mo
dopmynam:

a=(1+ ZMQ)(EL.—8‘.”)/(%-”’%); (22)

E=(€-+1"€-)ﬁ/(£t'+f#8"); (23,

rae I m, — HauanbHblt KO3 hUuneHT MexuacTuyHon nopuctoctu; &, n & 44~
OTHOCUTenbHbie aAedopmMaummn obOpasLa cooTBETCTBEHHO OT (-ToMvu  + 1 ctyne-
HeW gasnenuAa P u F;,, ; 3 — nonpaBka, yuuTbiBaIOWaA OTCYTCTBMUE NONepes-
HOIO pacluwnpeHnA U NPUHMMaeMan passon 1.

Boiyucnenue xapaxKkTepucTuK CKUM3IEMOCTHU TPYHTOB C NOPUCTBIMU YacTUL. MM
C ncnonb3aosauvieM KoadduumeHTa obulen NOPUCTOCTH HE AOMYCKAETCA.

7.34. CnocobHOCTb K Habyxaunio webernucto-rneiBoBOro INWBUA ONPEAenAeTCA
cnoCcoBHOCTHLIO K Habyxauuiw Menko3ema 3Tux rpyHtos. OnpeaeneHve xapaxkTre-
prucTUK Habyxanna npounssoanTtca B8 coorBetcTeumn ¢ TOCT.

7.35. lNpeaBapyrenbHaAn OUEHKE CROCOBHOCTM K HabyxanWwio FrpyHTa NONHOro
rpaHyNnoOMETPUYEeCKOro cocTasa NpPOU3BOAMTCA NO BenuynHam ¢soboAaHOro OTHO-
curenbHOoro HabyxaHnAa MenkKo3aema Es_ o W OTHOCUTENLHOIO COAEPXAHWA
Menko3sema 4, M

ae=("n¢_n}/ﬁn' (24)

7.36. OnbiTHOE oOnNpeaenexne cROCOBHOCTU K HabyxauHuiy rpyHrta nonHoro
rpaHynoMeTpryecKoro cocrasa cneayer npoussoantb npu &5, 2004 &, 2
2 1-03/(1—-07 Py). ™

7.37. BononpoHuuaemMoCcTb KpPynHOOBNOMOYHOrO 3MIOBMA B €CTECTBEHHOM 3a-
neraHuu oueHnBaeTcA 8 cootsercTteun ¢ NTOCT 23278-78.

7.38. B nabopaTOpHbiX YCNOBUAX BOAONPOHWLAEMOCTbL peKOMEHAYyeTCA onpe-
DenATb Ha 06pPa3uax HAPYLWEHHOW CTPYKTYPbl U NONHONO FPaHynoOMETPUYECKOro
cocTasa Npv 3aaaHHOW NNOTHOCTWU FPYHTA.

1 yxo8 C.5. CkanbHbie OCHOBAHUA FMAPOTEXHUYECKUX COOPYXeHuii. M.; SHeprua,
1975, 263 c.
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KoabdununenT hunbTpauny pacCunTbiBAETCA No hopmyne

K= QAL/FAH, (25)

rae a - PacxoA BOAbl B eaunmuy Bpemenn, F — nnoujanb ceveHnr o6pas-
na: AH n Al — COOTBETCTBEHHO Nepenag HanNoPa U PacCTORHUE MEXAY PaCUETHbIMMW
CeYeHUAMM.

7.39. B kpynHoobBnomouHbixX 31HBMaANbHbIX [PYHTaAX BO3MOXHOCTbL cyddo-
3MOHHOIO BbIHOCA 4acTUU ONPEeAeNAETCA WX TIPaHYNIOMETPHMYECKHMM COCTaBoM.
ApeasapnTenbHY0 OUEHKY BO3IMOXHOCTU CYDPO3INOHHOIrO BbLIHOCA 4aCTUU FPYHTA
pPeKOMEHAYETCA npou3isoAnTe N0 ¢opme anddepeHUManbHOW KPUBOW FPalyno-
MEeTpMYecKoTo cocTasa.

Mpu onHoBepwnHHOW AnddeperunanbHOW Kpwueown 6e3 paspbiBoB cyddO3noH-
HblA BLIHOC, KaK NpaBwuno, He HabniogaeTcA. INpn HaNUuYUMM Y KPUBOW HECKONbLKKX
BepPLKH Pa3pbiBOB CYLWECTBYeT ONacHoCTh Cy®dPdMO3nOHHOIo BbIHOCA

Ecnv RO pesyneraraMm nNpeaBaputTensHOW OueHKW OoBHapy»nBaeTCR ONACHOCTL
CyPPO3NOHHOrro BLIHOCA 43CTUL, HEOOXOAMMO NPON3IBOANTL CUEHKY BO3MOXHOCTH
Cy DPO3KOHHOINrO PaspyLWeHNA FPYHTA CYyLWECTBYIOWNMINU METOAaMMN.

8. NPOMrHO3 U3IMEHEHUA COCTABA U PUSUNKO-MEXAHUYECKUX
CBONCTB 30BN A KAPBOHATHbLIX NOPOA B NPOLLECCE
BLIBETPUBAHUR HA SACTPAUBAEMDBIX TEPPUTOPURX

8.1. MNpu BCKPpbITUM KAPOOHATHLIX MOPOA U UX 3NIOBUA B OTKOCAX, KOTNOBAHAaX
W APYruXx CTPOWUTENbHbLIX BbieMKax HeoBX0AMMO Yy4UTLIBATh BO3AENMCTBME HA HUX
NPOULECCOB BblBETPUBAHWA.

8.2. NporHo3 cKopocTu 8sbiBeTPMBaMMA KapbBoHATHLIX NOpPoA nNpepnonaraer
y4eT 30HanNbHbIX {KnumMatudeckKunx), pernoHansHseix (reonormyeckux) v TexHorew-
HbiX PaKTOPOB.

8.3. PernoHanbHsiMu haKTOpamMun, 0KasbiBalOLIUMMKN CyLLECTBEHHOE BNWUAHWE HA
CKOPOCTb Npouecca, ABNAKTCA: MUHEPanbHbIN COCTas KaAapPOBOHAaTHLIX NOPOA, CTPYK-
TYPHO-TEKCTYPHbIe OCOBEHHOCTW, TPeuWwmHOBAaTOCTb, NOPUCTOCTL, AWUCNEPCHOCTDL
anoBruA. (1o ycTonuwunBOoCTM K nNpoueccamMm  ghiBeTpuUBaHUA NOPOAbLI COCTAaBNRIOT
cneayiouwuni pRA: GONOMUT MEPBUYHBIN — AONOMUT BTOPUYHBIN — AONOMUT K3BECT-
KOBbIW — PAKYLEYHUK — Mmen.

8.4. MexaHu3M npouecca BbilleNayuBaHWA KapboHaTHLIX NOPOA B TPEWWHOBa-
TONn, 06NOMONHOW K AUCNEePCHOWM 30Hax paznuden. (1o Mepe yBennueHnA QE3NHTer-
PMPOBaHHOCTY MHTEHCMBHOCTb NPOUECCa BO3pacTaer.

8.5. UamerHeHne cocCtaBa W CBOWCTB KapboOHaTHbLIX NOPOA nNpeaonpeaeneHsbl
rMAPOXUMUNECKON U FugpoaMHaMUuYecKon 06CTaHOBKaMW 8 30HE BbIBETPUBAHKUA.
[Mopoabl OAHONO U TOrO e COCTaBa B PAa3NuUyHbIX NMAPOXUMMNYECKNUX Cpeaax Bbliue-
NayvBaKITCA C PAINNUYHOW UHTEHCUBHOCTLIO.

8.6. 3oHanbHbie {KNnuMaTuueckue) u TexHoreHHbie {xumuuyecKkunin cocras cbpoc-
HbIX BOA) (DaKTOpbl ONPEAENAT KUCNOTHO-UWENOYHLIE YCNOBWAR 30HbLI BbIBETPMU-
BaHWA.

8.7. PeKOMeHgQYeTCA BLIAEBNATL MO COCTaBY 4YETbIPE TUNA BOA: CUNABLHO-KUCNbIE
{(pH < 3), cnaboxucnvie u kucnete {pH = 3—6,5), HeaTpanseubie (pH = 6,5—8,5)
v wenouHsie {pH > 8,5).

8.8. BoiwenauvBanue KapboHaTHbIX nopoa B Kucnbix cpeaax (pH < 3) npoTe-
KaeT npumepHo B 10 pa3 nHTeHCHBHEE, YEM B HEUTPANbLHLIX.

8.9. B ycnoBuAX KUCAbIX Cpea BbluwenaunpaHve KapboHaTHbIX NOPpoAa npoTeKaet
6y pHO, HO NpM 3TOM NPOUCXOAAT OBbICTpan HeWTpann3auvA BO A M 3aTyXaHune CamMoro
npouecca. BoiulenauyMsaHve NOPOA B YCAOBUAX HEMTPaNnbHbiX cpea nporexkaeT bonee
3aMeANeHHO, ar pecCCUBHOCTL BOA CHMXKAETCA MeANeHHee U NPOouecC BbiBETPMBAHMA
NPOHUKaeT Ha Bonbiuue rnybuHb,

8.10. Ha mexaHu3m npouecca sbiBeTPUBaAHWA KapOOHaTHLIX NOPOA OKa3biBaeT
CYWecTBRHHOE BIMAHUE KOMMOHEHTHLIA COCTAB PUNLTPYIOWUXCA BOA, B 3aBUCH-
MOCTU OT HEro MHTEeHCMBHOCTb Npouecca CyuwecTBeHHO MeHAeTcAR. Hanbonee cune-
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Tadtnuua 12. B3aumMocBA3L KOHUSHTPAUNN KANLUMA
umariun (C., C, . mr/n) c sennunnon pH

8 BOAAX PA3INUUMHOIro rexeznca

I S - — — -y —— —— T - . s S S - ey " S S S — A A S . — A e Sl S S e " ——  m———

NMopoaw | Texesuc HavanbHar u KOHe4Han BennynMHb pH
804 ——————— e e —————
3,7-4,5 _[ 49-55 | 5,6—7.5
Men ATMocdtepHbie C‘W' 14pH—48 4 - f'.-;u- 17pH-—-339
0CcanKw Mg =0,37pH+0,4 Cmg=—3,5pH+
+45.9
BonoTHbie ~ Cea=11,5pH+21 _
BOAb! C'Mg--S,QpHM,Z
Paky- ATmocthepHbie — - Cca=99pH—-
Wwiey- 0C3aAK#H -51,5
HUK bonoTHeie Coa=9,4pH-36,2 - Cen=6,1pH+54
80A4b) 'M9=3,3p H—14,7 '
th‘lg: 7:8 D H — 19,4
UssecT- ATmochepHsle (¢ =4,5pH—12 _ -
HAK ocan KM C e=3,3pH~-10,6
BOnOTHLIE 5 S5pH-19,5 C,. = 2,2pH+70,5 Coo=—7.8pH—
BOAL Cu1.3pH—-83  Cyr—1,3pH+30,4 ~134
P Mg EM :1,2DH-—-2,9
BoAs! NECHbIX z =6.8pH—-16,9 C.,- 6,3pH-248 4
NOACTUIIOK 3 1pH-138 M9=0 OpH+1.4 =
NasecT- A‘rmccbe;:ume -~ — Coa=2,1pH—
HAK AO- OCaAKWU =90,
NoOMNTH- A "2 1pH——9 1
3uposaH- bondTHLIE - Co =4, 7pH-5 4
HbIW BOAb! Cmq=1 bopH-54 -
Aono- ATmMmoccepHsie - {};ﬂ 4. 0pH—-23,3 -
MAT 0OCanKn Mqﬂ 1pH—-1 7

. e ol SR A - T T N Sl S ape. il E— A S— S,y A e S SEE - S S -a—

HbiMK aredMTamMu RBNAITCA NPUCYTCTBYIOWME 8 BOAE HEOPraHMYeCKMe KUCNoTbi,
Aanee opraHnyecKune KMCNoThl U armMocdepHblie ocaaxu.

8.11. NpubnumxeHHYI0 OUEHKY pacTBOPMMOCTM KapOOHaTHbLIX NOPOA B8 BOAAX
PA3NUYHOIO TeHe3nCa MOXHO NONYUUTL NO ypaaHeHUAM perpeccun (Tabn.12}).

8.12. anﬁﬂH}KEHHaH NPOMHO3HAA OUEHKA PpacTBOPHMMOCTHU KapbBOHaTHLIX no-
poOA NOA BO3ABKCTBMEM KOMNNexca (haxTopos (Bonbi OpraHuvYeCiKOM KWCNOTbI,
YrNeKucnoTel, Kucnopoaa, npu Ttemnepatype 20°C) moxer 6biTo paccumTaHa
NO YPaBHEHWUIO perpeccvn, NONyYeHHOMY B pe3ynbtate ApobHoro GaKTopHOro
IKCNEPUMEHTA N0 M3YYEHUIO NPOUEecCa BbLIBETPUMBAHUA KapOOHaTHbLIX nopoa 8
nabopatopHbix ycnosuax {(c yyetom koapoduumenTa 3anaca, pasHoro 2). y —
BbiHOC KapbOHaTHLIX NOPOA, r/Kr.ros; OUEeHUBAeTCA NO CNeayluweMy YPaBHEHUIO!

y = —48 x, —0,24x, +1,2x, —0,0001x, +24, (26)

rae x, — pH dunbTpyoWIMXCA BOA; X, — CKOPOCTb MHDWNLTPAUMKK, MN/MUH;
X, — napuvanbHoe pasneHue KUCROPoAa, MM PTYTHOrO ctonba; X, — KOoHUeHTpa-
UVMA YrieKucnoro rasa, mr/n.

8.13. CkopocTe BbiBeTpuBaHuAa KapbOHaTHLIX NOPOA BO3PacTaeT npu ysenw-
yeHwn Temnepatypsl. (1pu noBoliweHun Temnepatypot ot 20 ao 70°C CKOpPOCTL
BbiLenauMBaHKA KapboOHaTHLIX NOPOA YBENWUYUBAETCA B 3 7 pa3a B KUCNbiX cpeaax
me 2.5 paza s chaboxkucnbix.
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8.14. MporHo3 npouecca sbiseTpuBaHMUA 3NIOBMA KapBoOHaTHLIX NOPOA, chara-
IOLLLMX OCHOBaHMA 343HUN U COOPYIKEHUN, AONIKEH ONUPATLHCA Ha cneayowune dakTo-
Pbi:

pervoHanbHbie reonoruyeckue (MuHepanbHbId COCTaB W reHe3uc, TPeulnHo-
BaTOCTb, AMCNEPCHOCTDb, CTPYKTYPHO-TEKCTYPHbIE 000 6eHHOoCTH) ;

30HaNbHbIE {PEXXMM, WHTEHCMBHOCTL M XUMMYECKHMIA COCTaB EeCTeCTBEeHHbIX
MeTeopoB, MHOUNLTPYIOWKXCA Yepes ropHbie NOPOoAabl) ;

TeXHOreHHble (PEeXUM, UHTEHCUBHOCTD M XUMUYECKHIK cocTae GbiTOBbLIX U CTON-
HbIX BOf, YTEYKM U3 KOMMYHUKauun, c6pochl TeXHUYECKMX BOA U T.4.) .

8.15. o pe3ynbrataM nabopaTopHOro MoAeNnUpoBaHWA NPOUECCd BbiBETPUBaA-
HMA KapbBoHaTHeIX nopog B nn. 8.17—-8.25 paercAa NporHos nimexHeHuna ux hnmko-
MexaHnuecknx cBoucTs. lNepunog NnporHo3a yCraHOBMEH NyTeM NEepPecyeTa AaHHbIX
IKCNepuMeHTanbHbIX pabor No KonnuecTey HUNLTPYICLUEACA BOAblI HE2 KOAMYECTBO
BOAbI, HHPMABTDYOWENCR Yepe3 KapOOHaTHbIe NOpPOAbl B NPUPOAHBIX YCNOBWAX
(pa3nocTe MeXAay roaoBoOit BENUUUMHON aTMOCHEPHbIX OCALKOB U BENWYUHAMKU UC-
NapeHWA 1 NOBEPXHOCTHOro croka). AToT nepunop cocrasnrer 50—60 ner,c yyeTom
KO 3achdmuuneHTa 3anaca, paBHOTro 2, oH coorTeercreyer 25 — 30 ropam.

8.16. MTpouecc sLIBETPUARAHUA NEPBUYHLIX AONOMUTOB K UX NIOBUR B YCRO-
BUAX KHMNbTpauMn armocdepHbix OCAAKOB WM Apyr#uxX BoOA, He COAepXawmnx
IHAMUTENBHONO KonwuecTaa Kucnot (HenTpanbHan cpeaa pH = 6,5-—8,5), conpo-
BOXXAAETCA YBENUYEHUEM LWEPOoXOBaTOCTU NOBEPXHOCTH nopoa, 0bycnoBneHHOU
NOTEPEen CBA3W MEXAY OTAeNnbHbIMK 3epHamu, hopmMuposaHMeM MOP pPasMepoMm
o 0.4 mm ¥ rpaHynalmen, nayulen saonst CreHok nop. Mopucrocts nopoa yse-
nususaetca A0 10%, NNOTHOCTL U NPOHHOCTL CHMIKATCA Ha 2—3%.

8.17. B Tex e yCnoBUAX N3MEHEeHWEe BTOPUYHOrrO AONOMWUT3 WAET MO NHUHAU
FPAHYNALUM 3epeH AONOMUTE, KOTOPYIO CNeayeT paccMaTpuBaTh KaK HavanbHYIO
cTaanio o6pasoBaHnA gonoMuToBOKR MYKKU. [lopucTocTh NOPOA BO3pacTaeTr Ha
25--30 %, nnoTHOCTL CHMXKaeTcA Ha 3%, npouyHocTe — Ha 40%. B pe3zynsTare sviBer-
pPHeaHUR QOPMUPYIOTCA NEeCYaHO-KapboHaTHbIE OTACKEHNA.

8.18. Mexauuim BbLILWENIYNBAHKR ACNOMUTE WU3IBECTKOBUCTOFO W W3BECTHAKA
AONOMUTUIWUPOBAHHOIO MNP B3aUMOAEUCTBUM C HENTPanNbHbIMU BOSaMH BKNIONaeT
NPOUEcCC PaCTBOPEHUA KanbUUTa U FPaHYNNPOBaHHOW KauMbl A0NOMUTOBLIX 3EPEeH,
yBenuvueHne Konuuectsa nop u pasmepa a0 0,8—0,9 mm, panbHenwyo rpaHynAyuio
AONOMUTOBLIX 38PEH W YaCTUYHOE 3aNONHEHUEe NOP PeNUKTOBLIM TMMHACTbIM BELLLE-
cTBOM. [pOAYKTOM BbIBETPMBAHUA 3TUX NOPOA RABNAIOTCA NEcYaHo-KapboHaTHbIe
HaKONNEeHWA.

8.19. MNpouecc BbIBETPUBAKUA U3BECTHAKAE NPU B3aUMOENCTBUMN C HEWTPanNbHbI-
MW  BOAAMU CBOAWTCA K PACTBOPEHMIO MMKPMUTa, conposoXaaruwemycsa obpaso-
BaMMeM MHOXXeCTBa MenkKux nop pasmepom ao 0,1 Mm 1 yBennueHnem Cyluecrasy-
wowmnx nop. MNpu 3ToOM MHTPAKNACTLI U 3ePHA AONOMNUTE OCTAIOTCA HEeN3IMEHEHHBIMY,
YTO NPUBOANUT K POPMUPOBAHUIO B NPOAYKTE BbiBEeTPUBAHUA NecYaHO-KapBoHaTHbIX
oTnoxesnn. NnoTHocTe nopoa ymedbluaercA Ha 5—15%, nopucrocTs BO3pacTaer
Ha 20—-809%, npouyHoCTe CHUXaeTCR Ha 25—30%.

8.20. MNpouecc BbIBETPUBAHUA MEPBUNHOINO AONOMUTE B YCNOBHMAX KMCNbIX Cpea
(pH = 3—4) cBOAUTCA K NONHOMY pPacTBOpeHNIO 3epeH AonomMuTa. OCTaTOUYHbLIM
NPOAYKTOM ABNRETCA FMUHKCTOE BELLECTBO, COXPAHAIOLLEee CBOIC NEPBUYHYIO CTPY K-
TYPY WU LEMEHTUPYIOULee OCTAaTOUYHbIE 3epHa aonomuTta (nbinesaro-kapboHaTHaA no-
poaa) .

8.21. NoaobHbIM 00Pa3oM BLIBETPUMBAKWTCRA K BTOPUYHLIE aonomMuTbl. OTCyT-
CTBUE B MCXOAHOM COCTaBe FNUHUCTOND BelilecTBa NPUBOAKMT K (OPMUPOBaAHUIO
AONOMKTOBOW MYKHU. MlopuctocTs Nopoa Bo3spactaer ao 30%, a nNpouHOCTb Nopoa
cHuwxaetrcr Ha 70%.

8.22. BuiBeTpuBaHne w3BeCTKOBUCTOIO ACNOMUTA MW U3BECTHAKA ACNOMMTH3M-
pPOBaHHOTO B ycnoBuax kKucnbix cpea (pH= 3—4) 3akniouaeTcA 8 NpenMy LWECTBEH-
HOM DACTBOPLHUKU 3ePeH KanbUMTa K AOAOMMTA, CONMPOBONKAIIOLIErOCA OTHOCUTEN b-
HbIM HaKonneHvemM FrMUHUCTONO BELLECTBA, COXPaHALIEer0 NepBuYHYIO CTPYKTYpPY.
Mopuctoctys nopon Bo3pactaer Ha 15—35%. B wtore dopmupyOTCcR nbinesarto-
FAVHUCTLIE HAKONNEHKA.

8.23. BriseTpuBaHne MN3IZECTHAKA, HE MMEIoWero 3HaJYuTenbHOFOo KONUYecTBa
nNpUuMecen, B KNCNbIX CPpeasx CBOAWUTCA K PacCTBOPEeHUIO 3epeH KanbunTa, CoOnposo -
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farlowemMyca ysenvyedmeMm paimepa nop ¢ 0,3 ao 1,5 MMm; nopuctocte npn atom
Bo3pactaeT Ha 60-70%, nnoTHOCTb yMmetbluaeTcA Ha 20—25%, npouHocTh Ao 20%.
lNpouecc MOXeT NPUBECTU K NOAHOMY PaCcTBOPeHu0 n3sectTHAKa 6e3 ob6pazosaHuA
NPOAYKTa BbIBETPUBAHWA.

8.24. Hanbonee BnaronpuATHbLIE YChOoBWUA ANAR 06pa3oBaHnA AONOMUTOBON MY KM
CO3A310TCA NPU BbIBETPUBAHUU AONOMWUTOB M3BECTKOBMUCTbIX U N3BECTHARKOB AONO-
MUTU3NPOBAHHbLIX B YCNOBUAX HeWTPaANbHbIX Cped M NPU BbIBETPUBAHUM UUCTHIX
Pa3HOCTeR AONOMUTOB B YCNOBUAX KUCALIX CpeA.

8.25. B cnydyae vHMUNbLTPaunMK arpeccuBHbIX BOA Yepe3s U3BECTHAKKU AONOMUTH-
3WpoBaHHbLIE, AONOMWTH! M3BECTKOBUCTLIE W AONOMUTbI NEPBUYHLIE B npouecce
IKCNNyaTaunum COOPYXEHUA BO3IMOXXHO WHTEHCUMBHOe pacTtBopenne KapboHartos no-
poAabi, HaKoNNeHne FANHWUCTOFD BEeWecTBa, CONPOBOXAIWLUEECA CYUIECTBEHHbIM
yBenuyeHmMemM NOPMUCTOCTHU, PE3KUM CHMKEHHMEM NPOYHOCTH W YBENUUYEHUEM CXKN-
M3EMOCTU FPYHTa OCHOBAHUA. JTO MOXXeT Bbi3BaTb 6ONbWYIO 0CAAKY COOPYXEHUA
M NOTep0 ero YCTONYNBOCTM.

8.26. BoiBeTpubaHne KapbOHaATHLIX NOPOA OCHOBaHWK coOpyXXeHwnn 3a 25—30
netT MoXeT NPUBECTU K BLIHOCY TONLKO 3a CYeT npouecca BoliuenausaHMWA oT 15
a0 160 xr sewectsa n3 1 M> NOPOABI OCHOBAHWA, Y4TC O3Ha4aeT ysenudyeHue no-
PUCTOCTU N KasepHOo3HOCTU nopoa Ha 10—35%. 3vo obcToATENBCTBO HEOBXOAMMO
YUUTbIBaTh NPU NPOEKTUPOBaAHWUKM COOPYKEeHUK, 4YTODLI NPeaoTBPaTUTL YTEeuKy
BOAbI B OCHOBaHMe.

8.27. Npn Ha3zHayeHvn NEpMOA3, B TeYeHWe KOTOPOro KapboHaTHbie nopoabl W
ero 3nwenn, Byayum BCKPbITbl KOTHOBaHaAMKW, MOTYT OCTaBaTLbCA HE 3alLMLLIEHHbIMMK
OT BO3AEACTBMA &areHTOB BLIBETPUBAHWA, cneayeT PYKOBOACTBOBATLCA PRLOM,
PAHXAPYIOWUM UX YCTOUMUBOCTD NO OTHOLLEHKIO K BbIBETPUBAHNIO.

Npn ycnoBun OTCYTCTBUA OCaAKOB AONOMUTLI W M3BECTHAKHU, BCKPbLIThIE CTPOWU-
TeNbHbIMW BbIEeMKaMKN, MOTYT OCTaBaTbCA HE3aLMiLeHHbIMKM HECKONbKO MECALEeB.

CnabonuTuduumposaHHbie KapboHatel (pakyweuHnku u uMm noaobubie) , men
M MenonoaobHble NOpoabl, PLIXNbIK 3NOBUKA KaAPBOHaTHLIX NOPOA PEeKOMEHAYETCR
NOCNE NX BCKPLITHUA 3aWLKLLATL OT aTMOCepHbIX 0CaaKOB.

8.28. Npu nposeneHuy NONEBLIX U NaBOPATOPHLIX UCALITAHUKA NO ONPEAEeNeHNnIo
AePoOPMaUnOHHbIX W NPOYHOCTHLIX CBOWCT8 KapOOHaTHbIX NOPOA 33MayYnBaHwue
o6pasuoe B npuBopax u rpyHTos B BbipaboTkax (wypdax, ayaxkax) AaonxHo
NPOBOAUTLCA PAaCcTBOPaMU NO XUMUYECKOMY COCTaBY, OTBEUAIOWNMU TEeM, KOTOPbIe
6yAyT B3aMmoaencTeBoBaTh € KapboHaTHLIMW NOPOAAMU OCHOB3HWA B NEPUOA
CTPOUTEN6LCTBA W IKCNNYATALMKU COOPYIKEHWNA.



NMPUANOXEHWE 1

OPUEHTUPOBOYHOE ONPEAENEHUE COCTABA KAPBEOHATHbLIX NOPOA
(MO N.B.PYXUHY U F.TEOAQOPOBUYY)
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PeareHT N3BeCTHAK

M3BecTHAKA N3BeCTHAKA AonomuTa AonomMunTa

YUCTOrO AO0NOMUTU3U- M3BECTKOBMW- YUCTOrO

POBAHHOIO CTOrO

A S —— e e I VU S —_
5%-Hbid# DYypHO BCKWUNAET Ha cBEXXEeM U3NoMe Ha cBexem Ha cesexem wn3-
HeHarpe- M3NoOMe BCKU- NOME HE BCKHK-
TbIN pacT- naet cnabo naey, B8 Nopouw-
BOp CONA- Ke BCKunaer
HOWN KHC-
novbl O6unbHO BLIgE- BuiaenAerca 3Ha- Bbipenaercs Pactsop MyTHe-
10%-Hbin NARETCA yrnekuc-  YuTenbHOe KONu-  Hebonblioe e7, nocne OTCTa
pacTBOp NbIK ras, B8 Npo- 4YeCcTBO Ny3bIPb- KONnYecTBu MBAHUAR  CTaHO-
xnopnuc- 6OumpkKe NOABNA- KOB ra3sa, pacteop mny3sipbKOB BUTCA nNpo3pau-
TOro »e- eTCA KOpUudHe- OKpawWwwWBaeTCA 8 fa3a, pacCTBOpP HbIM, uUBeT ero
nes3a BaTO-KPAaCHbLIN, KpPacHbLiIWU uBeT, npuobpertaer He MeHReTCA

CTyaHeobpas- YCTONYNUBDLIW KpPacHOBaTbIW

HbIW 0CAA0K, CTYAHeOoOpPa3HbIn  OTTEHOK

He BbIinBa- ocanoK He obpa-

IO LWWUKCA NP 3yeTch

ONPOKNALIBAHUN

npobupxKu

Nopraok onpeaenenuna: HOXOM Hackpebaetca npumepHo 1 r nopowxa onpeae-
NAEMOK NOPOALL, 33CLINAETCA B NPOBGUPKY, AonusaeTcA 5 cm’ pacTBopa XNOPUCTO-
ro »xene3a, npobupxa szbanTuiBaeTcsa.

NMPUANOXEHWE 2

XPOMATOIPAOUYECKUNE PEAKU NN

XpomosocepebpAanan peakuna. [lopowok kKapboHATHOro rpyHTa Ha 2—4 mMuH
norpy3auTsh 8 Harpetbln 40 60— 70°C 10%-Hbi pacTBOP a30THO-KKUCNOro cepebpa.
B pesynsrate peakuuun oOMEHHOro pa3snoiXKeHMA 3epHa KanbuuTa NOKPLIBAKTCA
yrnekucnelM cepebpom. Mocne 06paboTkn nopowok oThunbTPOBLIBAKT, NPO MbI-
BalOT BOAOM WU NOrpyXawT Ha 1 MMH B Ccnabbin pacTBOpD XPOMOBO-KUCNOro Kanwua.
Bo BpeMA peakuuu 3epHa KanbuWTa NOKPLIBAIOTCA APKUM KPaCHOBATO-KOPUUHE-
BbIM HanertomM XpoMOBO-KUCNOro cepedpa. [lonomMuTt yKazaHHOK peakuun He gaer,
3aParoHNT aeT 3Ty peaxKkuuvio, HO 3HaYnTenbHO cnabee.

Peakuna ¢ xnopuctoim xene3zom. 1 I NOpoOUWKa NPyHTa NOMeWwarT 8 Npobupky
u, npubasue 5 mn 10%-HOro pacrtesopa XNOPUCTOro Xxenesa, CUNbHO BCTPA XMBAIOT.
3epHa KanbuMTa ¥ 3aparoOHNTa NOKPbLIBATCA KPACHO-DYypbIM HanetTom rmapooKucw
xenesa. [lonoMUT U MarHe3nT He AaT TaKOW PeaKuwnu.

Peakuua, npM KOTOPOA MOXHO OTHMMKTL KanbuMT OT aparoHmta. Menkopacrep-
TY1I0 npoby nomewaoT 8 NpobupKy, aobasnAwT pa3zbasneHHblid PacTBop a30THO-
KUCNoro KoGanbta n KUNATAT B TeueHne 1 MuH. AparoHvT NPuv 3TOT TOTHAC oKpa-
WKBAGTCA B NWUNOBbLIW UBET BCcneacTemMe o0bpa3oBaHMA OCHOBHONO KapboHaTHOrO
kobanbTa. KansunT B NMNOBbLIA LBET HE OKPAtUNBaAETCA A3XKe NPM NPOACMIKUTENbHOM
KunAvesun u toneko nocne 5—10 Mue kunAveHur npuobpertaetr ceeTho-ronybown
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oTTeHoK. MNonobrHo aparomMuTy € a30THO-KUCNbIM KOOanNbLTOM pearnpyer BUTEePUT
BaCO, n crpoxumanur SrCO,.

PeaKkuMA, Npu KOTOPOH MOMHO OTAMYMTL Mar{Hesuy ot gonomurta {(Peaxkumn
®.Painrenn). B manenskyio $apdoposylo yawedyKy NOMECTUTs 2—3 Kannu ropa-
Yero WenoyYHoro cnNUpPTOBOTO pacTBopa AudeHunkKapbaznna u onycTut™ B Hero
ManeHbKun KyCoYeK WUCCNEeayemMoro rpyHTta. Yepes 5 MMH OKpaweHHbIA pacTeop
M3BNEYb U3 HYaWKKN NMUNETKON, 3aMeHNUTb er0 FOPANen BOAOM W NPOMLIBATL A0 TeX
nop, NOKa BOAA HE NePeCTaHEeT OKPawunBaTeCA. Ecnn KpynnHKa MuHepana 0 Kaercs
OKPAWeEHHOW B KPacHO-(PUONETOBLIA UBET, 3TO YKa3sbliBaeT Ha TO, 4TO uccneaye-
MbiN FPYHT NPEACTaBMed MarHesnTOM UAW COAEPXUT B8 CBOEM COCTaBE MarHeswT.
Ecnu KapboHaTt MarHuwa NpucyTCTBYET B BUAE ACNOMUTA, T.€. UMEeT AONOMUTOBYIO
CBA3b, OKPAWMBAHMA HEe NPOUCXOAUT. JONOMUTOBYHD CBA3b MOXHO HAPYLWUTL,

eCNK CUNDLHO NPpOKANUTe KyOOuYeK MUHepana, TOoraa yKa3saHHaA peaxkumA Oyaer
“MeTb MeCToO.

NPUNOXEHMWUE 3

TEPMUYECKNN AHANK3

Ucnonb3osarnue asTtomarnveckown 6Gioperku J1.I.Bepra paer BO3IMOIKHOCTL
BECTW aHanmM3 cmecn KapOOHaTHbLIX MUHEPanNnoB C TOYHOCTLIO, HE YCTynaloulew
xumuyecknmMm mertoaam. CoaeprkaHue OTABNLHLIX KOMMOHEHTOB KapBOHATHbLIX
FPYHTOB8 BbLINMCNARIOT MO 06beMy BbLIAGNRIOWUXCA NPU KX PasNOMKEHUWU ra30s.
OcHoBHyY0 uacTts npubopa J1.I'.Bepra cocrasnmaer raszosam Oiwoperka. HuxHAA
YacTe €€ CNYXWUT pe3epsyapoM ZNA PTyTU U cHabxeHa HeOONbLLIMM UMNYALCHbIM
HacOCOM, NO3BONAIOWMKMM 8bIAABNMBAETL KAMNI0 PTYTH B BEPXHIOW 4aCTb OIOpeTKH,

KOTOPAR CAYXWUT ANA M3MepeHnA obvema rasa. bioperka ponxHa 66T nporpaay-

npoBaHa, u 06bvemM ee ToOUHO UamepeH. [ a3 nocrynaer B 610peTKy Yepes OTPOCTOK
C NeBoN CTOPOHDLI U NPOABUTAET 8Nepean CeOR B8bIAABNEHHYIO HACOCOM Kannio pTyTu.
BropeTKa AenCTBYeT aBTOMATUUECKH, TaAK KaK B KOHUE BHOPeTKN UMEtOTCA KOHTaKTeI,
3aMbi KaloWMe TOK, NoaasBaeMbid Ha CETKY 3INeKTPoHHoro pene. Pene 3ambikaer
TOK, MAYyWMiA K HACOCyY, HAacoC HauyuHaet paborats M BHOBL BbIAABNMBAET Kanmno
pTyTu. OaHospemMeHHO paboTaeT cueTHKUiK, NOKAa3bLIB3UWMM KONKUYECTBO nNpotueA-
WX Yepe3 DIopeTKY Kanenb PTYTHU UM YUCNO 3aNONHEeHUK BIOPETKKM ONPEAENAEMbIM
razom. 3Han obObeM rasa, ero TteMnepartypy U AaBneHve, Nerko BbIMKUCAWTL KOoNnu-
YeCTBEeHHOE conepXaHme TOro unNu KHOro MuHepana.

NMPUNOXEHMWE 4

XUMWNYECKUN AHAN3 CONMAHO-KUCNON BbiTAXKHA
N3 FPYHTOB

ConAHO-KUCAYID BbITAXKY BbINOAHAKT ANA ONpeaeneHnA COAEPXaHWA B FPyHTe
rmnca n KapboHaTtos WEeNnoYHO-3eMeNnsvHbiX METaNNo0s.

Mpn ob6paboTKe rpyHTa CONAHOW KUCNOTOMK B PACcTBOP NEepesoAATCA cynbdaTsl
KanbuuA, KapboHaTel KansuMA U MArHUA, a8 TaKXe MOryT YacTUYHO pa3znaraTtbCA M
NepexoanTb B PacTBOP HEKOTOPbIE 3N1EMEeHTbl MUHEPAN0o8 CHNNKATHOW YacTHy.

[10020T08KAa 2PYHTOB K COMAHO-KUCOU 8bITAXKE

1. Hasecxkn 1, 2, 3, .., 10 r GepyT nocne NpPeABapUTENbHOrO Ka4eCcTBEHHOTO
onpoboBaHMA.

2. OB6reMsl sbiTAXMKMU cocTagnAT 250—500 mn.

3. YCcpeaHeHHYI0 HaBeCKY M3MenbyaloT B CTyNKe, NPOCenBaioT Yepe3 CUTO C Ana-
MeTpOM oTBepcThin 1 MM, 3aTem oTbupaioT cpesHioiw npoby. Usmenbuerne 3aKaH-
YUMBAKOT B aratoBOW CTYNKeE, 3aTeM NPOCEeUBaI0T Yepe3 CUTO ¢ AMaMEeTPOM OTBEPCTHAN
0,25 mm.
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4., Pe3ynbraThl 3HANM3a CONAHO-KMCNON BbLITAXKMW P3CCYMTLIBAOT C NONPABKOMN
Ha MM POCKONUYECKYI0 BOAY, T.8. Ha aBCOMOTHO CYXYi0O HaBeCKy MPyHTa.

5. B GOKC noMewoT rpyHT, Macca KoToporo AomkHa ObiTh npumepHo B ABa
paza Oonbwe OTOMPAIEMON Ha aHaANV3 HAaBECKHK, BbICYWEHHON B WKady npu Temne-
parype 105°C B Teuerme 4 4. {locne 310ro HIOKCB! C FPYHTOM OCTYX3I0T B 3KCHKa-
TOpE, nNpeaensHo OLICTPO OTBELLWBAIOT H3 aHANUTUYECKUX BECaAX HaBeCKYy ANA
aHanM3a ¥ NOMeMOT B cTaxkax Ha 150 mn.

NMpuv onpeaeneHnn TMrPOCKONMUYECKOW BNAXKHOCTU rpyHTa HasecKy Ha aHanw3i
M HasecKy ANA TUIrPOCKONMUECKOW BRAXXHOCTU OepyT oanoBpemMeHHo. MNpwy 3tom
MeToAe PaccunTLIBAIOT KoabduuueHT nepecveta (B8 npouexntax) BO3AYLIHO-CYXOro
FPYHTa Ha CYXOM:

w,=a-100[p, (27)

rae @ — NOTEPA B Macce NOCNe BLICYLIMBAHUA npu Temnepatype 106°C: p —
Macca 0 0pa3ua rpyHTa, BbICYLWeHHO 0 NP® 3TOW XKe TeMneparype.

KoapdvuneHt nepecyera BO3AYUWHO-CYXOW HAIBECKWU rPyHTa Ha CyXyl0 HaBeCKYy
paseH;

K= (100 +w_) /100, (28)

AHanu3 CONARO-KUCNOU 8bITAXKU

Ma ananutnieckunx secax ovsewusalnT 0,5—10 r Bo3AyWHO-CYXOro uamn sbicy-
weHHoro npu temnepatype 105° C rpyrra, nomewaior 8 ctakaH Ha 150—200mn cy-
XOW NOPOWOK HasecKu, CmawnmeaioT 5—10 Mn aUuCTUNNINPOBAHHOWM BOAbL! W 33aTeM
OCTOPOXHO NPU NOCTOAHNHOM NOMeEWwnsaHnn No kannam aobasnrT 10%-Hyo Co-
NAHYIO KUCNOTY ANA pa3noXxeHuAa kKapbonaros .{Ha xonoae B OCHOBHOM pa3nara-
evcr CaCO,). AnA Toro 4to6bi He GbINO NOTEPL BLITAXKKK W FPYHTa, CTaKaHbl C

H3BECKOM NOKPLIBAOT cTeknoMm. MNocne Toro, kak obpa3sey nepecraHeT "‘Bckunate’’,
B CTakKaH C HasecKoM NpunueaoT okono 80-—-100 mn 2%-+oro pactesopa HCL, no-
porpetoro ao 40—50°C w wactansaoT BuiTAXKY 20—30 MuH Ha BoaHOK BaHe, KOTO-
PaA COXpaHAEeT 3Ty TeMneparypy. IT0o HeoOXoANMO ARA NONHOIO Pa3noXeHnA A0-
NOMWUTa ¥ pacTeopeHnA runca. Boiwe 500 C temnepatypy NOBbLIWATL HENb3A, TaK
KaK YBeNnuYuBaeTCA Crenedb pPa3noXeHnA CUNWUKartos, yro Heaonycrumo. [locne
HactanesakuAa 8 HCL HEepacTBOPUMOMY OCTATKY Q30T CTeYb Ha AHO U AeKaHTH-
PYIOT pacTeOop u4epe3 NpeasapuTenbHO BbICYWeEHHLIW 40 NOCTOAHHOrO Beca Oe3s-
30NbHbLIA DUALTD CUHEN NEHTDLI,

Onpedenerue HePaACT8OPUMO20 8 KUCTIOTE OCTAaTKa

BoiTAXKY GunbTPYIOT Hepe3 npeasapuTenbHO BbicyWweHHbIU OunbTp. B BhICOKU#A
BIOKC BKNaaLIBa0T BMecTe € Be330nbHbIM GUNLTPOM CUHEN NEeHTHE ewle KyCcoYek
bUNLTPa, KOTOPLIR 3aTEM MCNONBIYETCA NPYU OTMbLIBAHUU HEPaCTBOPUMOrQo 0caaKa
OT CTakaHa. Biokc € PuALTPOM U KYCOYKOM DunbTpa BLICYWKUBAIOT B CYLLUMNBHOM
wkady npu 105°C 8 Tevetne 4 4, 3aTem ewle B TeyeHue 2 4 A0 NOCTORHHOFO BECa.
Y100bi Nnyywe oTMbiTe 0caaok ot HCl,ero HeoGxoammo npomMsiTe 5—6 pa3 ropryen
AUCTUNANPOBAHHON BOAOW METOAOM AeKaHTauuum, a 3ateM NepeHecTU 0CaAoK Ha
dunuTp. [IpoMbiBaHWE HEPACTBOPUMOTO OCaAKa B8eayT 40 OTPUUATENbHOW PeaKuun
Ha Cl™ u S0% 810 «annax dunstpata. OKOHYaHUE NPOMbIBAHWA cneayeT
BECTU OCTOPOXHO, TaK KaK fPM A3NMWHEM NPOMbLIBAHAN MOXKET HaYaTbCA MeTwn-
3aUMUA FNUHUCTHBLIX 4YacTMl W NpoxoXxaeHue ux yeped GuneTp. OunbTpar v nNpo-
MbIBHYIO BOAY COOMPaDT 8 MepHYIO Konby, o6beM BLITRXKW SGOBOART ANCTUNIIN-
POBAHHOW BOACHK A0 METKMH, TUATENLHO MNepeMeLnsaloT B NPUCTYN3IT K aHanu3y
BbITAMKM!.

OunNbTPp ¢ HEPaCTBOPUMbLIM OCTaTKOM MNOACYWHVBAKOT B BOPOHKE A0 cnerka
BRAXXHOTO COCTORNMA, NEPeHOCAT B OI0KC, BbLICYLUMBAIOT A0 NOCTOARHHOIO Beca
B wrady npu 105—110°C. Nepsoe s3sewunBanne NPou3asoAnT Yepes 5—6 4, a noc-
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negHee — 4epe3 2 4. Konuyectso HepacTBOPUMOro OCTaTKa PacCYUTLIBAIOT No ¢op-
Myne.

a-100/p = nepacTtsopuMmbiit OCTaTOK, % K BO3AYWHO-CYXOMY TPYHTY: (29)

Ka -100/p= nepacTBOpuMbI OCTATOK, % K CYXCMY IrpyHTY, (30)

roe @ — mMacca HepacTBOPMMOIO OCTaTKa, I D — HaBecKa rpyHra (sosaywno-
cyxan), r; K — koadxbuumnenTt nepecuera BO3AYLIHO-CYXOr0 MPYHTa B CYXOM.

Onpedenerue cyMmbl nOAYTOPHbIX OKucnoe (eecosot mMerod)

ConAHo-Kncnylo BeiTAXKY o6beMom 100 mn oT6upaloT B ctakan (nocne otaene-
HWA HEepPacTBOPHUMOI0o OCTaTKa). BuiTAXKY NOAKUCARIOT YETLIDbMA-NATHI0O KANNAMM
KOHUGHTPUPOBaHHOM HC1 , narpesawrT, 3aTem npnbasnsrioT BpoMHy0 Boay {(anA
OKMCNEeHWA XXene3a) B TaKOM Konwuuecrse, 4Tobbl pacTsop NPUHAN CBETNO-KOPWY-
HeBbIWn uBeT. KUNATAT COoAepXUMOE CTaKaHa A0 MCYe3HOBEHWA OKPaCcKM MU 3anaxa
6poma (5—7 mun) . NMocne okucneHna xenesa K pacrsopy aobaenawr 1,5 Mn KoOH-
ueHTpuposaHHon HC1,KOTOpPYIO 3aremM HeuTPanuayioT 25%-HbiM pacTBOPOM aMMua-
Ka A0 Ha4yana BbIN3aABHWA OcaaKa rnapookucna xenesa (pHx2), pactBop HarpesatoT
A0 KUNEHWA, OCAXAAIT nonyTopHblie okucns! 10%-HbiM pacTBOPOM aMMMaKa, Ao-
6asnAR nocneaHun HebBONbLLWWMMKW NOPUMAMM A0 NOABNEHMA 3anaxa ammuaka. Kak
TONbKO OCAaAOK OCRAAET H3 AHO, 3 XMAKOCTb Ha HAM CTaHeT NPO3PavHONn, NPUCTY-
NAIT K PuAbTpOoBaHMIO, TeMNepatypa duneTpyemMoro pacteopa aAonwHa O6biTh He
Huxe 60—~70°C. Mpu oCTbiBaHUN OC3AOK NEPEXOAUT B TPYAHODUNLTPYEMYIO CNm-
3uCTYII0 QOpMY K MOXKET NPOoUTK Yepe3 dunouTp. MNMonyTopHble oKUCNbI PUNLTPYIOT

yepes PuNbTP KPacHOW NEeHTbI CHaYana aexKaHTauuew, a8 3aTeM CMbIBalor 0CagoK Co
CTeHOK CTakaHa. TlIpOMBbIB3IOT 0C3A0K MONYTOPHLIX OKKUCNOB ropAYumM (He HWxe
70} 1%-HbIM PAcTBOPOM a30THO-KUCNOro aMMOHMA A0 OTPMUATENnbHOW peaKuuwu
Ha C1l . Boaon 0canoK NPpOMbIBaTL HENb3A, TaK KAK 3TO Bne4deT 3a cobow nenTtu-
33U ocaaka. PunNbTP € 0CaAKOM MNONYTOPHbIX OKWCNOB NOACYWWBAKDT HA BOPOH-
Ke, 3aTeM NEepeHOCAT BO B3BEWEHHbIA TUrenb, BbLICYWKBAOT, PUNLTP O30NAIOT, 8
OCaAOK NPOoKANUBaw T A0 NOCTOAHHOINO Beca.[poKannBaHne ocaaKa NPOBOARAT B Te-
yeHne 15—20 MuH npu Temnepatype 900—1000°C. 3atem npoxaneHHbIW 0CanoOK
OXNaXKAawT B IKCUKATOPE ¥ B3BELUNBAIOT.

Pacuer

AnRA onpeaeneHnA NONYTOPHbLIX OKWCNOB B3ATL BECL DUNbTPaAT NOCNE oTAeNeHwnA
HEepPaCcTBOPUMOro OCTarKa
aWw . 100/p = R, 03, % K BO3AYWHO-CYXOMY FPYHTY; (31)

Ra W-100/p = R,0;, % K cyxomy rpyuTy, (32}

LnA onpeaenednA NONYTOPHbLIX OKWUCNOB B3ATA aNnMKBaTHaA 4acTb CONAHO-
KWUCNOW BbITAXKH

a W-100/VP= R, 03, % K BO3AYWHO-CYyXOMY FPYHTY; (33)
Kw - 100a/4=R,0,, B % K cyxomy rpyHry, (34)
raea — ocaaoK NONYTOPHbIX OKWUCNOB, I; W — obwun obvem BbITAXKKM

100 — pacuer Ha 100 r rpyHTa, %; p — HaBecKa rpyHTa, r; ¥, — 06bveMm BLITAXKMN,
B3ATOM Ha onpegenenne R,03.
dunbTPaT u NPoMbLIBHLIE BOAbI Nocne otaenednA R, 03 , cobparHbie B MepHOW
konbe {ypoGHee Ha 250 mn), A0BOAAT 40 METKKU ANCTUANUPOBAHHONW BOAOW, TWa-
TenbHO NepemMelnBaloT 1 B 3TOM pacteope onpeaenaoT {a u Mg.
Mpumeuanune. MNpn BICOKOW TpeboBaTENLHOCTA K aHanU3y OCaAOK Heobxo-

AMMO NepeocaxxaaTh, 1ak Kak Mg u Ca  moixeT ocecTs B Buae rMApaTa OKUCH.
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Onpeanenenne CatMglrpunoHomerTpuueckun mevoag).
25—50 mn conrHO-kKuCNOW BbLITAXKK (nNocne otaeneHnA NOAYTOPHbIX OKWUCAOB)
nomewaioT 8 Konby Ha 250 mn, n06aBnAIDT AMCTUANUPOBaHHYIO BOAY C Takum
pacyeroMm, 4ToOLlI nonyuunocs 100 mn pacrsopa. 3atemM NPOU3IBOAAT NOALLENaYw-
saHue 10%-HOoro pactBopa ammuaka ¢ aobasneHuem Ay x-Tpex Kanenb CNXPTOBONO
0,1%-Horo deHondranemHa. AMmuak ao6asnaT 40 cnabo-rony6oro oKpauivsa-
Hua pacteopa (pH = 10,5). Takoe xonuuecTeo eHondTanenHa He MewaeT NOCH e-
gyouemMy TUTPOBAHUID TPMAOHOM. TUTpoBaHue NPOM3BOAAT KakK 0BLIUHO OT po3o-
BOr0 OKpauwuBaHWA pacTteopa Ao ronyboro. B kawecree uHankatopa GepyT 3puwo-
xpom yepHbin ET-00.

Onpenenenvne Mg n {a (tpunoHomeTpuueckuin metoa).
25—50 mn BoiTAXKK (Nocne nNonyTopHbIXx OKKWCROB) nomewaloT B Konby Ha 250
MNn, A06aBNARIOT AUCTUANKMPOBAHHYIO BOAY C TaKWM pacyeTom, YToGbi nonyymnoch
100 mn pacTBopa, noawenaynsalnT 2%-HbiM PacCTBOPOM EAKOrO HATPUA UNKU KanuA,
Ao 6asnAT ABE-TPWU Kannu BoaHOro pacrasopa 0,1%-Horo ManaxmToeoro 3eneHoro,
3atem pobasnrwoT 5 Mn 21 pacteopa wenoun (KOH wnwu MNaOH), nocne sero
wenoy4b A06aBNAIOT NO KANNAM [0 UCHE3HOBEHUA 3ENeHOR OKPaCK#N MHAMKATOPA.

Mpouecc nogwenaynsaHuA NPou3BOAAT BLICTPO, 3aTeM NPubasnNAOT MypeKcuAa
U TUTPYIOT TPUNOHOM OT PO30BOW OKPACKM K NUNOBOMW.

Pacuer MqO
(-a)N- 20,16 W-100/V, - 1000 = Mg, 8 % K BO3AYWHO-CYXOMY rPYHTY; (35)
K(J-a)N-20, 15W-100/VP' 1000= MgO B % k cyxomy rpyHTy, (36)
FAE @ — KOMW4ECTBO PacTBopa TPUMOHA, W3PaCXOAOBAHHOrO Ha TUTPOBaHMUE

KanbuMA, MN: O — KONWYECTBO PacTBOPa TPUNOHA, U3PaCXOAOBaHHOTO Ha TUTPO-
Bauune (Ca + Mg), mn; /N — HOpPManbHOCTb pacTeopa TPunoHa;, N — obuwun
06beM BLITAXKU, V¥V — o6beM pacTsopa, B3RTbiA Ha TuTposaHne {CatMg)c yue-
TOM pa3BeAeHUA pacTBopa (nocne oTaeneHWA NONYTOPHLIX oOKucnos); 2 — Ha-
BecKa rpyHTa, r: 20,16 — skeusaneHTHbi Bec gD,

Pacuer Ca 0
a N - 28,08 W- 100/ ¥p - 1000 = Ca0, % K BO3AYyWHO-CyxoMy rpynty; (37)
Ka/ - 28,04 w- 100/ Vp - 1000 = Ca0, % K« cyxoMy FpyHTY, (38)

28,04 — 3xs.sec Cal.

Npumevanwunna: 1. Ecnu Ha onpeaenesne NONyTOPHbIX OKKUCNOB BbINO B3ATO
anNMKBATHOE KONWYECTBO pactaeopa, To npu pacyere Ca0 v Mg O HyXHO yunTbiBaTL
cTeneHb pazseneHnA obwero PacTBOPa BbITAXKW, B3RTONO Ha TUTPOBAHWE C y4ETOM
pa3seaeHun. 2. Ecnu HEBO3MOXKHO ONpeaennTb Kodey TUTPOBaHWA, B noAllenayv-
BaeMblA PacTeop cneayeT A4063BuUTb HECKONbKO KPUCTaNnnNoB AMMETUNANTHOKapbo-
HaTta HaTtpuAa. Nocneaywouwee TUTposaHue seaeTcA Kak obbivHo. Unaukatop ET-00
O4eHb YYBCTBUTENEH K Meau, B 3TOM Crnyvyae TUTPOBaHue BeccMbICIEHHO.

Onpedenernue cynegaros {(gecosoi merod)
8 (hopMe cepHO-Kucno2o bapusn

[NA npeaynpexxaeHUs OCAXAEHUA CEPHO-KUCNOTO KanbuWA 1 YMEHbLLUEHWA

ancopbuvmn kenesa nepepn ocaxaeHnem cynbdartos PacTBoOp CNeayer CunbHo pas-
6asnTb, NPeABapUTENbHO BOCCTAHOBUB TPexXBaneHTHOe Xene3o A0 ABYXBaNEHTHOIO.

B cootBercrBuM C npeaBapnTenbHOn KadyectTBeHHOW NpobOoW Ha ocaxpeHwue Cynb-
thaT-moHa GepyT 06beM CONAHO-KUCNOW BbLITAXKK, 4TOObI Macca NpoKaneHHOoro
ocaaka cynbdara Gapua He npesebiwana 0,1 r. AnuxsaTHyo (25—50 mn) uactsb
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pacTeopa BbITAXKYU (a0 oTaenennna R,03) pa3basnrioT AUCTUAAKPOBAHHOK BOAON.
Ecnu BO BpeMA ananwn3a pazbaBnexue CONAHO-KKCAOIO PacTeopa HEOBXOAUMO, TO
nepea ocaxaexsuem cynwdara bapua cnegyer n06aBNATL CONRHYIO KMCNOTY, pa3bas-
NeHHyI0 B OTHOweHun 1:1, n3 pacuera 1 mn va 1000 mn nccneayemoro pacrsopa,
HarpesatnT A0 KunedvuAa n aobasnawTt 1 ma 10%-Horo pacreopa CONAHO-KUCNONO
rmapoKcunamnKa. Yepes 2—3 MWUH K KuNAueMy PacTBOPY N0 KannAM C NOMO LWbIO
nMneTKun gobasnAwT ropAuvn 5%-Hbin pacteop xnopuctoro apma 5—10 mn.

N36biTKa ocaanTenr cneayer miberaTts AnA NpeaAynpexaeHMA ero oK KMNo3uu
ocaaKoMm cepHO-xknucnoro 6apwuAa. [InA nonyvyeHnA Gonee KPynNHOro M YUCTOro Ocaa-
ka BaS0, pexomeHayeTCA XMAKOCTb KMNATUTL. CTaKaH ¢ OCaAAKOM AepkaT Ha
TeNnon NNuTKe 3 4, a 3aTemM HOUYL Ha XOnoAae.

Pacteop npoBepRIOT Ha nonHoTy ocaxaexsnA. Ocanox GuneTpylot Yepea 6es-
30nbHbIA PuNLTP C CuHen neHTonu. AnA ynnotHenuA unbTpa Ha BOPOHKe ero 3ana-
PUBaNT FOpRYEH ANCTUANUPOBaHHOK BoAOK. OcaaoK neperoCAT Ha duneTp. PuneTp
C 0CaAKOM NPOMLIBAIOT FOPAYEA AMCTUNNNPOBEHHOW BOAON, 4TOOLI He Nnpon3owno
oTpniiatensHo peakumm Ha (1.

BnaxkHbii DunbTPp € 0CaAAKOM NOMELWAINT B 3apaHee NPOKaNneHHbIK U BaBelweH-
Hbin apdopoBbIA TUrens, NOACYLUABANOT W OCTOPOXHO O3Z0NAKIDT, HE AONYCKaR
BocnnameHeHuA Bymary, 3atem npokanuealor 30—40 MuH 40 NORHONC CXXUIaIKWA
yrnnctoix wactuy npnl =600—700 C, 1ak kaxk npm temneparype 800°C naunraertcn
pasnoxeHne BaS0O, ¢ ob6pasosavnem Bal. MNocne oxnaxaeHnna 8 aKCukaTtope
TUFrNW C OCaAKOM B3BeWUBADT Ha aHaNuTUYECKKuX Becax. {lpokanueaHne BeayT 40
NOCTOARHHOIO BeCa.

Pacuer cynucaros
a-0,3430 v/ Vo = S50z , % x 803aYLWHO-CYXOMY FPYHTY; (39)
Ka- 0,3430 W-100/ Wp = 503 » % K CyXOMmy rpyHTy, (40)

rae @8 — maccaocanka Ba30,,r; 0,3430 — koaddmument nepecuera ¢ BaS0, Ha
SOz ; W-—o6winih 06beM BLITRXKKK; ¥V — 06beM BLITAXKK, B3ATLIN Ha ONpeaene-
Hue cynsdatos; P — HagecKa rpyMTa, r.

Onpedenernue CyMMapHO0O20 Xene3a

K anuksaTtHoW 4actn 100 mn pacreopa BeiTAXKRK n3 Konbu! Ha 500 mn aobase-
nAT oady kanno 0,05%-woro merunoBoro ¢pmonetToBoro BOAHOToO pacrBopa. Ecnn
NPW 3TOM PacTBoOp OKPacuTCA B xentein ueer {(pH=0,5) ,a06asnmi0T no kannAm 1 H
pacyYBOpa aMmMuaxa, ecnu 8 cusun (pH=,56—2) unu duoneroseit (pH<2)} nobasnsaior
1 1 pacteop HCl ao nepexopna okpacku B cuHe-3enewbin user (pH =1,2—1,3).

Nocne 3toro pacTeop HarpesaoT ao 60—70°C, npnbaennot okono 0,1 r Haacep-
HO-KKUcnoro ammoHunA. lMNMpu 3ToM ABYXBaneHTHOE wene30 OKKCNAKT AO Tpexaa:
neHtHoro. B pactsop npunusaoT 1 mn 10%-Horo pactsopa cynsocanuuunosou
kucnoTel. MNpu HanuuMn xxeneaa pa3BUBaeTCR KPAcCHO-(HPUONETOBAA OKP3cKa. Xene3o
B OKMCNEHHOM pacteope oTTuTposbisaloT 0,02 H pacTsopom TprunoHa b Ao ncuesHo-
BEHWA PO30BOro ovreHka. Ecnu B pacTsope Xene3a MHOro, T0 OTTUTPOBLIBAKDT AC
NUMOHHO-XENTOro ueeta, ecnu Mano — Ao cnabo-xenToro usera.

Pacvwer

aiw-:27,93-100/pV - 1000 = Fe,03 , % K BO3AYWHO-CYXOMY FpyHTY; (41)

aivw - 27,93-1,43 -100/p¥+1000 = Fe, 03, % x cyxomy rpynty, (42)
rae @ — KONUYECTBO PacTBOPa TPMAOHA, U3PACXOAOBIHHOIO H3 TUTPOBaHue
»enesa, Mn; N — HOpManbHOCTb pacTeopa TpunoHa b; MW — obumn obvem

BLITAXKNA: 27,93 — 3KBMBANEHTHLIN BEC B AaHHOM peaKiunu ¢ Tpunorom b; 1,43 —
Ko3phuuneHT nepecuera; V — 06bem BbITAXKWU, B3ATHIA ANAR TUTPOBAHWUA,; D —
HaBEeCKa IpPYHTa, I.
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Onpedenerue amoMuHua (TpunoHomeTpuvyecKuli Meroo)

K pacTBopy, 8 KOTOPOM OTTUTPOBbLIBANK >Kene3ao, NPUIUBAIOT PacTsop TpUNo-
Ha B (u3 6iopeTkn Ha 5—10 mn, 0,5%-Horo pactsopa TpunoHa B) B Takom obreme,
WTo6Ll NOCNEe CBA3LIBAHWA anloMWHMA ocTancA ero u3bbitok. [nA paspyileHun
nepcynbhatos aniOMUHKUA K PacTBOpY >kenesa AobasnAtoT 1 mn 20%-HOro pacrteo-
pa FUAPAKCMNaAMWHA CONAHO-KUCNOro. 3aTem BHOCAT OAHY Kanawo 0,1%-Horo
PacTBOPa METUAOBOMO KPacHOTO, HeMTPanu3yioT npoby 1 H pacTBOpoM aMMuaKka
A0 MOABNEHWA XENTOW OKpPacKu, nocne 4ero aobasnRIOT ABe Kannu CONAHON KKUC-

noter (1:1).
MonyvyeHHbI pPacTBOpP HarpesaldT A0 KWUMNEHWUA, CHUMIIOT C HarpesaveénbHoro

npubopa u nobagnawT 10 mn auetatHoro Gydepa (pH= 5,2). Pag*raop OXNax-
paoT o 60—70°, BHOCAT B KONBY CyXOM WHAMKATOP KCUNUHONOBbLIW OPaHXXEBbLIK
Ha KOHYMKE WnaTena u OTTUTPOBLIBAOT u3bbiTok TpunoHa b 0,05M pacTteopom

auerTaTa UMHKAa A0 Nepexoaa OKPacKu U3 XENTOW B pO308YI0.

Pacuwer

(oM —a M )-27-1894W-100/p¥ - 1000 =A1203,5%K303nymuo-cyxomy
FPYHTY; (43)

KlaM—a,M,) - 1,894 W -100/p¥ - 1000-‘-'/?1203; % K CYXOMY rpyH1y, (44)

rpe @8 — KONUYeCTBO pacTeopa TpunoHa b, BBeaeHHOro B TUTPYEMYIO npo Oy,
MA; @, — KONWYECTBO PacTBOPa aueraTta uuHKa, nolueawero Ha oTTATpOBaHne
u3bbiTKa TpuaoHa 5, mn; M — MONAPHOCTL TPMNOHA B; M, — monApHOCTH alieTa-
72 uMHKa: ¥ — o6wui o6bem BbITAXKKK;, W — 00bem BLITRXKKK, B3ATHIU ANA
TATpOBaHUA, 27 — aToOMHbLIK BeC antOMWHWA; 1,894 - nepecuyer KOIDPUUMELHTAE

antoMuHuUA B A, 0;; p — HaBeCKa rpyHTa, r.

Pe3aynsTaTbl aHanu3a CONAHO-KUCNOW BbITAXKKU BbIPAXKaIOT B ABYX chopmax:
oxkucHow — Cal, My0,S03 , C0, ,R,0,,Re,;,4%,U; n conesow {runoTteTnyecKunin

coctas) — Lal0; ,Mgtlz, Ca38,y,7H, 0,

NMPANOXEHWE 5

ONPEAENEHUNE NNOTHOCTU (YAENBHOMO BECA)
YACTUL TPYHTOB

1. AnAa o6pasuos, coaepxawnx 6onee 1% runca, uenecoob6pazHo BMECTO KunAa-

YeHUA CyCcneH3uu NPUMEeHATb BaKYYyMUPOBaHWE C NOMOLLLIO BaKYYMHOrO CyLUWUS b-
Horo wkada BUW-0,035A.

2. MukHOMETP C HaBeCKOW 3anuBealdT nNpumepHo Ha 1/3 emkocTu ancTunnaupo-
BaHHOW BOAOKW, CycneH3uA B36anTbIBaeTCA, NPUCTAaBLUNE K CTEHKAM 4acTullbl FPyHTAa
CMLIB3KTCA B NMKHOMETP C NOMOLWBI NMNETKU. YpOBEeHb BOAbL HA4 NOBEPXHO CTbLIO
HaBecKy NpuHKUMaeTcA npumepHo 1,5—2 cm.

3. 3aTeM NUKHOMETPLI YCTaH3BMMBAKT H2 NONKy pabouyen Kamepol, BMecTe C
HAMK CTaBUTCA KOoNb6Ga ¢ ANCTMNNIMPOBAHHOW BOAOW, WUCNOMbL3yeMOW ANA 3anonHe
HUA NMUKHOMETPa U KanuNAAPa. 3aKpbiBaeTCR KPblWKa KaMephl C NOMOWbLIO YeTbl-
pex BUHTOB, KOTOpbie BO M3Dexanune nNepeKOCOB KPbIWKW 33BUHYMBAIOT PABHO-
MEPHO KU noouYepeaHo paBHbIM YUCNoMm 060poTOoB BUHTAE. [lnA repmMeTn3iaunm BUHTLI
3aBUHYMBAOTCAR A0 ynopa. Uronb4yaTein KpaH, PacCnONOXKEeHHLIN B UBHTPE KPbIWK#,
3aKpbIBAETCA.

4. BkniovaeTcA BaKyyMHbIA HacOC, CO3A3ETCA Pa3prAXXeHue B Kamepe A0 NoKa-
3aHnA CTpenouHoro sakyymetpa 0,9, 1.e. ocratouHoro aasneduAa 9 mm pr. ctonba.

5. BakyyMHbIA HAcOC OTKAIIOYAKDT, NPOObl BbIAGPKUBAIOTCA NPU TAKOM pa3paxe-
HUM B TeyeHune 2 4, 1 BCE 3TO BPEMA NOAAECPXMBAETCA 3afaHHOE pa3spAxenme. BoicT-
Pbi# CNaa pa3pAXXeHUA CBUAETENbCTBYET O NMNMOXOW MepmMeTu3aumMn KPbIWKKW Kame-
Pbl, MFONLMATONO KPaHa UNAW HEAOCTAaTOYHOM KONWYEeCTBE Macna B BAaKYYMHOM Ha-
coce.

6. Mo ncreveHnn 2 4 NPUM OCTAHOBNEHHOM BaKyYYMHOM HacoCe OT«pPbLIBAETCA
MrONBUYATHIA KPaH, Yepe3 KOTOPbLIA C WKHNEHUEM BXOANT BO3AYyX B pabouyio Kamepy,
CTpeNnKa BaKyyMeTpa npu 3TOM MNNasHO ONYCKAaeTCA B ucxoaHoe nonoxewrue. OT-
BMHYMBAIOT YEeTbIpE BMHTA B NOPAAKeEe, OOParHOM 3axKpbiBaHWIO, U OTKPbLIBAIOT
KpblwKy wkada. MukHomeTp He TpebyeTcA.

7. JanbHenwinii xoq aHanu3a no FOCT 5181-—-78.



