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J BBEIEHHE

Ha reppuropun Cpeaneii AsWH I1MPOKO pacmpoctpa-
HEeHBl 3acOJIEHHBIE MOYBLI M TFPYHTH, oOpasoBaBlIHecs NMOA
BJIHSAHHEM MECTHBIX €CTeCTBEHHO-HCTOPHYECKHX (DakTOpoB H
YACTHYHO B pe3yJIbTaTe XO3AHCTBEHHON NEATEJBHOCTH 4eJ0-
BeéKa (B yCJAOBHAX HHAHBHAYaJAbHOTO 3eMJIENOJIL30BaHH:).

3JacosieHHble TMOYBO-TPYHTHl OOBLIYHO PA3BHBAIOTCA B
HH30BbSIX PEYHBIX M HPPHrauHOHHBIX CHCTEM, a TakK}e B
cpeaHed YacTH Kak COBPEMEHHBIX, TaK M JAPeBHHX PeuYyHBIX
JonuH, B atux cayuasx ofpasoBaHue X CBA3aHO C HeIIy-
OOKHM 3aJeraHHeM MHHePaJH30BAHHBIX TIPYHTOBBIX BOJ.
B cocraBe TakHX TPYHTOB COJEPIKATCS NPEeHMYIIECTBEHHO
JerKopacTBOPHMbBIE COJIH, COCPeNOTOYeHHble IJaBHbHIM 00pa-
30M B BEDXHHX TOPH3OHTAX, CTeNeHb 34aCOJEHHSI KOTOPhIX
Kosaebyercs or 1 go 10%, a B MOBepXHOCTHBIX  COJIEBHIX
Kopkax aocruraer 20% u Gouee.

['pyuThl, cozepKamue JIerKOpacTBOpPHMble COJH, BCTpe-
yaloTed M B ob6JacTH npearopHit — B 30HAX BHIKJIHHHBAHHS
MHHepaJH30BAHHBEIX T'PYHTOBHIX BOZ.

Ha tepputopuu nNycThIHB HACTO BCTPEYAIOTCS S3acoJIeH-
Hble TPYHTBI, NPOHCXOXIEHHe KOTOPBIX CBfA3aHO ¢ Heraybo-
KHM 3aJleraHHeM COJIeHOCHBIX KOpeHHbIX mnopoi. B cocrabe
9THX TPYHTOB uallle BCTpeyaercs Tunc H pexe — Jierkopac-
reopumble coan. lllupoko pacnpocrpanensl rHNCHPOBAHHEE
PYHTEL B MOJIOCe IPeAropHit H PaBHHHHBIX TIOKAaTOCTeN,
OKAHMASIOIIUX TOPHBIE MAcCCHBHI, CJIOXKEHHbIE THNCOHOCHHI-
MH KopeHHEIMH nopogamu. CojepxaHue rHlca IIHPOKO
BapbHpyer B npeaenax no 30 u gaxe o 50%; xapaxrep ero
3aJIeTaHHA 3ABHCHT OT YCJIOBHil réHe3Hca MeCTHBIX TPYHTOB.
B TpeTHUHBIX [IVIMHHCTBIX MOpPOJAaX THIC 3aJeraer B BHIE
JuH3 pasaudguoll Toammust (10 — 20 cu) nawu B Bujae Goaee
TOHKHX mnpocjoek (2 — 5 MM), 3an0MHsOUHX TPELHHEI.
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B Toqule npoJioBHA 11PEIrOPHBIX BO3BHILEHHOCTel (B ajbl-
pax) rumnc pacnpejedssiercii Oojiee HAHM MeHee PaBHOMEPHO,
B Bijie 00JIOMKOB I'HNCOBLIX KPHUCTAJJIOB; pexe BCTpeqaloTcs
KpyllHbie OOJOMKH THICOBHIX JiHn3. B mnojioce paBHHHHBIX
NOKATOCTeH, FPaHHYAIllHX C afbipaMH, HApsAAy C 3HAYHTENb-
LM COJiepXKaHieM THICOBBIX KPHCTaJJOB BCTPeualoTcs H
Ooaee aucnepcHbie ero (opMbl BTOPHUHOTO TPOHCXOMKJC-
HHA — B BHAE MEJKHX TPOMKHJIOK HJIH OuYeHb TOHKOTO
NMOpoLIKa, NPUYPOUEHNbIe K ONpeaeJeHNnbIM MOYBCHHO-TCHEe-
THYCCKHM TFOPH30HTaM.

OpHeHTHPOBOUHKIN  TMOACYET MOLlajel, 3anaTeIX pas-
JMYHBIMH 33COJCHHLIMH TPYHTAMH, TIOKA3bIBaeT, UTO NOCJICH-
HHe Ha Tepputopud Cpeaneil AsHu pacnpocTpaHeHnsl Tak Ke
LIHPOKO, KAaK W JACCCH W/IH JIECCOBHAHBIE CYTAHNKH, ¥ 10
npaBy JOJIKHB CUHTATBCH OAHOH H3 Haubonec THIHYHBIX
pPasHOBHAHOCTEH CpeAHeasHaTCKHX TPYHTOB.

CrpouTenbHBIC CBOHCTBA 3aCONEHHLIX TPYHTOB [0 MO-
CJEHETO BPEMEHH OCTaBaJHCh NOYTH HEH3YYeHHBIMH. ITO
abCTOATENILCTRO, NOBHUMOMY, HAlLIO CBOe OTpaXKeHHe H B
nopmax. Texwuueckux Yenosuit (TY) Ha BosBeucnue 3eMJs-
HBIX THAPOTEXHHYCCKHX COOPYIKEHHIl, ZONYCKAOIMUX B. Kaye-
croe 603YCJA0BHO TOMHBIX JJIS OTCHIIKH OCHOBHOTO TeJia
INIOTHHEI TPYHTHI, CO/epIKallpe He CBbILE 3% pacTBOPHMBIX
cojeit. DoJiee 3acoJieHHBble TPYHTHL CUHTAIOTCH HeNLOCTaTOY-
HO HaJeXNsMHE H TpeOyoLHMHE CnenBaabHLIX 000CHOBAHHH
JUI%  HCNOJL30BAHMA B CMOYeHnoi 3oxe maotuuel  [10).
CortacHo TexnudeckHM YKasanusiMm APYrHX BELOMCTH, A
OTCBIUTKH =~ 3eMJSIHBIX COOPYXKEHHH JAOMYyCKAIOTCA TPYHTHI,
coniepikaniie He cbine 5% pacrBopaMmbix codeit [11].

B ycaopusax Cpenweft Asun 5TH OrpaHHuenuss Hepeaxo
MOTYT BBI3BIBATE HeOOXOAHMOCTb 3aMEHbl MECTHBIX TPYHTOR
IIPHBO3HBIMH W/ 1TOCTAHOBKH B KaXIOM OT/eJIbHOM cJyuae
CHeUHadbHbIX HCCJAeN0BaHHH, BCAEACTBHe uero yaopoxKaercs
CTOHMOCTE - CTPOHTEALCTRA, VYCJIOXKHAETCH €ro OpraHusallis
W VJHHAIOTCA CPoKH oKoHuauusa pabar. Taxkoe nogoxeHnHe
HEJIL3sl €YUTATh HOpMaJibHbIM TeMm 6ojee, 4TO BCe CYLIECT-
BYIOIGHE OFpAHUYMEHHs He HMeloT noj coboll  JAOJMKHOTO
TeopeTiyeckoro obocHoBaHUS H He [OATBEPIKIAAOTCA NpPOo-
A3BOACTBEHHBIM OIBITOM.

HIupokoe passuTHE THAPOTEXHHUYECKOTO CTPOHTE/ILCTBA
BOSMOIKHO NPH YCAOBHH MAKCHMAJIhHOTO  HCMOJAL3OBAHHA
MECTHBIX ' TPYHTOB B KaucCTBe CTPOHMTEJbHBIX MaTepHaJ/loB.
C 1ol ueabo HeoOGXOAHUMO BCECTOPOHHE H3YUYHTh CTPOHTEb-
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Hble CBOMICTBA MECTHBLIX, B YACTHOCTH 3acoJieHHBIX, TI'PYHTOB,
H HA OCHOBE 3TOro yTouhHTh TexHuueckue Yoiaosus 1 Hopme
Ha UX NpHMeHeHHe.

B 37moii pabore M3naraiorcs pesyabTaThl HCCJIeAOBaHHi
rpynToBoii Jiaboparopuu CpeaneasHaTckoro Hay4YHO-HCCJIe-
noBaTebcKoro uucTHTYTa Mppuraupu (CAHHUHPH), no-
CBAILLIEHHBIE BOMPOCY O CTPOHTEJbHBIX CBOHCTBAX PAasJHYHBIX
34COMEHHbIX T'PYHTOB.

TToCKOMLKY COJMEBOM COCTAB €CTeCTBCHHLIX 3acoJleHHBIX
'PYHTOB XapakTepH3yeTcsi HCKJIIOYHTEJIbHBEIM  pasHoobpa-
aHeM KakK B KOJHUCCTBEHHOM, TaK M B KayecTBEHHOM OTHO-
UIeHHSIX, HA NepBOM 3Tare HecaexoBandii HeoOxoxuMo OBIIO
YCTAaHOBHTb XapakKTep BJAHAHHS Ha CBOHCTBA MPYHTOB KamaoH
COJIA B 3aBHCHMOCTH OT €€ KOJIHYeCTBEHHOTO COJepiKaHHd.
Hasi 3Toro HMayuaauch CBOfiCTBA HCKYCCTBEHHBIX CMeceH,
MPUTOTOBJEHHLIX U3 HEe3acOJCHHBIX JECCOBHAHBIX TPYHTOB C
no6aBKoi TON HJAH MHOH COJMM B PasJHYHHIX KOJHYecTBax'.

Ha ocroBanumn pesyibTaToB 3THX HCCjegoBanuii, ony0-
JukoeaHuuix B cratee E. J1. Poxpmecrsenckoro [6], 6bu1o
YCTAHOBJIEHO, YTO XApPAKTEeP H CTCNeHb BJHAHHS PasMuHbIX
coJieif Ha CBOJiCTBA TPYHTOB ONPEAENAIOTCH TNpeXae BCero Hx
PacTBOPHMOCTBIO.

B npHcyTCTBHH JIETKOPACTBOPHMBIX COJIEH BO BJaXKHOM
rpyHre o6pasylorcst pacTROPLI PasAHyYHOH  KOHLEHTPaumH,
Moji BAHSHHEM KOTOPLIX KOJUIOHAHBIE WYacTHIBI TpyHTa
nperepresaoT ¢Quanyeckne o (PHUIHKO-XHMHYECKHE IIpespa-
menus, o0ycjaoBJAHBaloNMe pasHooOpasnbie  H3MeHeHWHs
CTPOHTEJIbHLIX CBOHCTB IPYHTOB.

Bausinue runca, B OTJHYHE OT JIETKOPACTBOPUMBIX COJICH,
HOCHT COBEpLIeHHo HMofi XapaxkTep: BCIEACTBHE MaJon
PacTBOPHMOCTH 3TOH COJIH, NOCJAeAHAs BBICTYNaeT IJidBHbIM
o6pasoM B KayecTse HHePTHOH cocTaBasioulell TBepAOH
dassl rpyHTa, YCUJAUBAA CBOHCTBA, NPHCYLIHE €ro CKeJeTHLIM
(necyannM) Qpakuusam, |

ChaepoBaTenbio, TNpH  HOPMHPOBAHHH  JOMYyCKaeMoro
CO/iepKaHHA coJicli B rpyHTax HeOOXOAHMO, Tpex/e BCEero,
YUHTHIBATL KayecTBeHHB coctas cojel. IlpeaBapnresbHbie
BBEIBOJIBI, II0JIYYENHbIe Ha HCKYCCTBEHHBIX COJIEBHIX CMECHX,
GBUIH MPOBEPeHEl H JIONMOJNHEHbl MyTeM H3yYeHHsl CBOHCTB
eCTEeCTBEHHBIX 3acojieHHBIX TPYHTOB JIBYX THNOB COJAep-

I MecaeloBanns npoBomianes B rpyntosoill aaGoparopun CAHMHPH
u B Mucturyre coopymennit AH VaCCP,
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AKX JIETKOPACTBOPHMBIE COJH H THICHPOBAHHLIX TI'PYHTOB
PasHYyHOro rpanyJioMeTPHYECKOro COCTaBa. .

[Tomumo JaGopaTOpHLIX ONBITOB, HE TO3BQJIAIOIIAX
MOJHOCTBIO BOCHPOM3BECTH T YCJIOBHSl, B KOTOPBIX HAXOJAT-
Csl TPYHTHl B Tejie THAPOTEXHHYECKHX COOpYKeHHiH, NpoBo-
AHJIHCh HATYPHBIE OOCAEOBAHHA HECKOJLKHX COOPYMKeHnil,
OTCHINMAHHBIX H3 TPYHTOB C TOBLILEHHLIM CO/eplKaHHeM
cogei.

* #
s

OObekraMy J1a60paTOPHBIX  HCCJCAOBARMIE MOCAYIKHIM
HECKOJIbKO PASHOBHAHOCTEH COJIOHYAKOB, 06pasOBaBLIMXCS
Ha aJMOBHAJbHBIX HaHOCAX HH30BHH pekH Awmy-/lapen, a
TaKIKe THICHPOBaHHBIE TPYHTBI H3 nNpeAropufi Jepobepex-
HOH Qepransl,

['panynomerpuyeckuii cocraB 3THX TPYHTOB, COCTAB I
CTeNeHb HX 3acojieHHs NnpuBejieHsl B Taba, 1.

Cienyer npu sToM OTMETHTB, YTO GOJBHIHHCTBO PYHTOB
OTHOCHTCA K rpynne Hanbo.iee pacnpocTpaHeHHLIX Ha TeppH-
TopuH Cpeaneit AsHu NbIeBaTLIX CYTVIHHKOB; ofpasuus Ne 9
H, ocobenno, Ne 17 oTaHYAIOTCH OT OCTAJNBHBIX TOBBILIEHHhIM
cojepxanueM mnecyanblx ¢pakumit, a obpasusl Ne 19 m
Ne 48 siBasoTca Gosee NUTHHHCTHIMA.

YUHTHIBAsA DPa3sHooOpasHblil KOJHYECTBEHHLII H KayecT-
BeHHBIH COCTAB 3aco/IcHHs, B HCCJENOBAHHBIX TIPYyHTAX MO-
AHO BBIUIGJIHTH HECKOABKO TPV _

1. Hesacosennsie uan caabosacoseinpie TpyHTH, COAEp-
MaulHe MeHblle 3%  pacTBOPHMBIX  coJell — o6pasnsl
Ne 46, 47, 48 u 4. Tlocienune, corJacHo HOpMaMm, Ipeay-
cMatpaBaeMbiM  TexHuuecKMMH  VCJIOBHAMH, CUHTAIOTCS
NPArOAHLIM CTPOHTENIBHEIM MaTepPHAJ0M JAJIf OTCHINKH 3eMJfA-
HBIX THAPOTeXHHYECKHX COODYMKEeHHI; B CBS3H C STHM NOKa-
34TeJH  CBOHCTB TaKHX TPYHTOB OBLIH HCHOJB30BAHH B
KayecTse 3TaJIOHA TNPH KOJHYECTBEHHOH OLEeHKe BJAHIHHSA
coJie.

2. I'pynthl, comepxaulie JerkopacTBOPHMbIE COJIH —
obpasun Ne 2, 6, 9, 3, 10, 5, 11, 14.

3. I'ancupoBanHble rpyHTH — 06pasunt Ne 15, 23 u 22,

4. ['pynTe, cofepaRaliHe THIOC W JErKopacTBOPHMbIE
COJIH, NpPH HX PasJIHYHOM KOJHYECTBEHHOM COOTHOIIEHHH —
obpasupl Ne 17, 28 u 19.

B ectecTBeHHBIX 3aCOJEHHEIX TPYHTaX pPasjaHYHOTO CO-
CTaBa HCCAe0BaMHCh XapakTepHble MpeAenbl BJIaXHOCTH,
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INHAMHMKA (HIBTPAUHOHHEIX CBOHCTB B NMpolecce coJeBof
cyddo3un, conpoTHBIEHHE CABHrY, YINIOTHSEMOCTh, yCamoy-
HLie cBoiicTBa # HalyXaHHe — B HCXOJHOM COCTOSIHHH TPYH-
TOB M NOC/Je HX YaCTHUHOrO HJH MNoJHOro paccoJiexusi. Me-

CJACMAOBAHIIA B OCHOBHOM NPOBOAKWAHCL N0 OOLIENPHHATHIM
METOJIHKAM.

o946



NPEAEJIbl MJACTHYHOCTH

Ha ocHoBamunm XapaKTepHBIX TNpeaeJOB  BJAAXKHOCTH W
YHCJA NJIaCTHYHOCTH MOXKHO CYAHTb O TOM, HacCKOJbKO PE3KO
CHHIKAIOTCA NPOYHOCTHBIE CBOHCTBA TIPYHTOB MO Mepe HX
YBJIAXKHEHHS.

Bennuinel XapakTepHBIX NPefeoB BJIAMKHOCTH 3aBHCHT
OT CTCMeHH HAHCIEPCHOCTH IPYHTA W YCJOBHR OKpyXKalomiei
Cpefibl (B JaHHOM CJyuae — KOHIEHTPALHH SJEKTPONHTOB
B pacTBope, 3dMOJHSIOUIEM TPYHTOBLIE IIOpPHI).

B. A. Illpuxknounckuii [5], ccwuiasick Ha HCcJdenoBaHHs
H. A. Ilonosa, numer, 4To B LAHHHCTHIX TPyHTaX, oGaamaio-
X BBICOKON €MKOCTbIO MOIVIOUIEHHS, HAOJIIOJAeTCs CHHMKe-
HHE XapaxkTepHBIX [pele/oB BJAXKHOCTH TNOJA BJHAHHEM
PACTBOPOB SJIEKTPOJHTOB BLICOKOH KOHLEHTPAIHH.

Heenenosanusimu E. JI. Poxaecrsenckoro n A. H. OGes-
YeHKO [7], npOBOAMBIIMMHCH HA HCKYCCTBCHILIX CMECsHX
JIECCOBHIHBIX I'PYHTOB C PA3/HYNBIMH COJIAMH HJH HX pac-
TBOPAMH, YCTAHOBJIEHO, UTO BJIHSHHE JCKTPOJHTOB Ha Xapak-
TEPHBIC NIPEAEJIB BJAXKHOCTH CKA3BIBAeTCHd He TOJBLKO B IVIH-
HHCTBIX 'PYHTaX, HO H B OoJjiee JIEeTKHX PasHOBHAHOCTAX — B
JIECCOBH/HBIX CYIVIHHKaX; CTENeéHb H Jaxke Xapakrep 3TOro
BJAHAHAA MOIryT OLITh HEO[IHHAKOBHIMH B 3aBHCHMOCTH OT
Ka4eCTBEHHOI'O COCTABA COJIH, €¢ JO3HPOBKH H KOHUEHTPALUH
COJIEBOTO pacTBopa.

Conocrasasia gatinsie Taba. 2, CJaeyer OTMETHTh, 9TO CJa-
6osacoacHnb rpynT Ne 4, cotep:kamuii MenbIIee KOJHYECTEO
JETKOPACTBOPHMBIX COJIel, OTJHYaercs OT BCeX OCTaJbHLIX
MOBBIUIEHHBIMH  MOKA3aTEJISIMH ~ XapakTepHbIX  Npejelion
BJIAXKHOCTH, KOTOpbIEé CHHKAIOTCH B CHJABHO3ACOJEHHBIX
rPyHTax, COAEpXauluX KaK JierkopacTBOPHMbiE COJIH, TaK H
runc. HHOJIO NJAAcTHYHOCTH H3MEHSIETCH B 3aABHCHMOCTH OT
rpanyJ/IOMETPUYECKOr0 COCTABA TPYHTOB: B HanboJiee TsIKe-
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Ta6auya 2

lpenebl BAAYHOCTH B eCTECTBEHHMX 3aCONEHHbLIX PYHTAX
pas3NuiHoOro rpanyJoMeTpPHYECKOro cocTasa

ﬁ.ﬂ:ﬂlmﬂ'h

i e coaeh,| Mpereaos | e

i soae8) anacpwa, |

3 £

2 Haspaume rpynvon no E =

E §§ FPAHYAOMETPHYECKONY CcOCTADY LT E E E

15 HEAR R

= o

2 |8V S8 E | 8 e
4 | 17 | Cpeannit nuinesatil CyranHoK 2|—|31125) 6

21 25| Taxeamit nuaeBatslii CyraMHox T —129|1217

9 | 20 | Tamenuhh neaesaTwil CyraMnox 71— 126)19] 7

6|16 | Cpeasnit neaeBatHil cyranHOK 10 — 127121 6

3115 | Cpennuit nuaesa1uiif Cyrannok 16} —|27121] 6

10 | 12 | Jlerkmil neaeparuiii CyramHox 5/|— 26|23} 3
11 | 11 | Jlerkmit nuaeBathii CYraHHOK 18| — |27 |23 4
9111 | Jlerkuit cyraunox 10| —|2119] 3

19 1 33 | Taunuwcruft rpysr 411112012317 @8
28 | 25 | Taweawii nuaesarwit cyrammox |10 | 18 | 24 |17 | 7
15 | 23 | Tawenanit nunesatuil cyraunox 21372421 | 8
23 | 12 | Jlerkn#t nuiaeBatHit CyranHoK 2133124121 3
171 8| Cyneco 8114119117 2

JIBIX PASHOBHJHOCTHAX — B CPCAHHX H TAMXeJBIX CYIJIHHKAX H
Jayke B [IHHHCTOM TIpynTe OHO paBHO 6 —7, B JerkKHX CY-
FfIHHKaX H B cyllecH yMeHblaercs ao 4 — 2. -

CHipKenne XapakTepHBIX MPEAC]OB BJAXHOCTH W YMeHb-
INeHHe YHCJA TWIACTHYHOCTH B CHJABHO3ACOJEHHBIX TpyHTAX
YKashiBaerT Ha To, uTo ocjabjeHne HX NPOYHOCTHEIX CBOHCTB
C NOBHILUEHHEM BJaMKHOCTH NMPOHCXOAHT B MEHbIIEM AHama-
30He nocaeaHen H OoJiee pe3ko M0 cpaBHeHHIo ¢ caaGosaco-
JEHHBIMH WY He3aCOJCHHBIMH TPYHTaAMH.

B gRaaccuuKauMH TPYHTOB M0 9HCAY NJACTHYHOCTH K
KJlaccy cyneceil OTHOCATCA BCe TPYHTH, Y KOTOPHIX  YHCJIO
nacTHYHOCTH mence 7. Jlamuwie TaGn. 2. nMokasuiBaioOT, 4TO
ynoMsHyTas kKJjaaccuduxkauns, pazpaboTranHas HA OCHOBaHHU
HCCJIeIOBAaNHH CBOHCTB TPYHTOB H3 pafionos Esponeiickoii
yactn CCCP, myxnaerca B YTOYHEHHH NOPHMEHHTENLHO K
3aCOJIeHHBIM TPYHTaM, ¥ KOTOPBIX WHHC/AO NJAACTHYHOCTH
MeHblIee 7, CBOHCTBEHHO He TOJILKO CymecYaHbliM, HO H Mklje-

BATOCYI/IHHHCTBIM pasHocTAM, coaepxamum ano 209% ranHA-
CThLIX YACTHIL,
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_ ,3aco/eHHble TPYHTH, YJAOXKEHHBIC B TEJA0 3eMJASHHIX TH-
APOTEXHHYECKHX COODYJKEHHH B 30HE HHIKe JETPCCCHOHHOI
KPHBOH, TNOABEPraioTcs IJINTEALHOMY  BO3JeiCTBHIO TOKa
GuaALTPyiouLeficsl BOABI; NPH 3TOM NPOHCXOAMT PacTBOPEHHE
H BhLllI&JayHBanue coJsied — coqepasa cyd(o3nus, CONpoBoxK-
HaoWancs H3IMCHEHHSIMH B CTPYKTYPHOM CJIOKEHHH pacco-
JISIIONLHXCA TPyHTOB. B cBSI3N ¢ 3THM MOryT H3MEHATHCA H HX
CTpOHTEIbHBIE .CBOHCTBA. Tak, B pesyabTaTe BhLIENAYHBA-
HHf JIerKOPacTBOPHMBIX COJIeH TMOBBLIILAKOTCA  BEPXHHA H
HHKHHA npefenbl NAACTHYHOCTH, YTO SIBJASIETCS OAHHM H3
NPHU3HAKOB YCHJAEHHA THAPOMHJABHBIX CBOHCTB B PaccoJsiio-
1HXCH IpyHTax.

JAHHAMHKA ®HJIbTPALHOHHBIX CBOHCTB
f B NMPOUECCE COJIEBOH CY®PPO3HH

HanGonee cyuiecTBenHble HW3IMEHEHHSI BCJAEACTBHe coJie-
BOH cy(pdo3HH BO3MOXHL! B (PHABTPANHOHHOK CNOCOGHOCTH
rPyHTOB, KOTOpas B penlaiouieii Mepe onpeaejnsiercs caoxe-
HHEM IpyHTa, a HMeHHO — XapakKTepoM H pasMepaMH CBO-
GoaneIx nop.

Joaroe BpeMs CTPOHTENH-THAPOTEXHHKH CYHTAJNH, WYTO
Bhillle1ayHBaHue cojiefi OyleT <«uH3pelieuynBaTh» TPYHT, yBe-
JINUNBAA ero MOPHCTOCTh HA BEJIHYHHY OOBeMa BhILEJIOYEH-
HOH COJIH, B pe3yJabTaTe Yero BOAONPOHHLAEMOCTb TIpPyHTa
CTAHEeT HeNpepLBHO YBEJNHYHBATHLCS.

B Hacrosiiee BpeMsi SKCNCPHMEHTAJbHO H TEOPETHYECKH
JOKa3aHo, YTO BOMPOC O KOHEeYHBLIX M3MEHeHHAX IWIOTHOCTH H
(PHALTPALUHOHHBLIX CBOHCTB PAaCCOJIAIOUIEroCsl TIpPyHTa 3Ha-
yHTeabHO OoJlee CJIOXKeH, 4YeM STO MNpeAcTaB/sAJoCh [epBo-
HavYanpHO. Tak, ycTraHoBJeHO, YTO B paccoJsiolieMcsi Tpyn-
Te H3MEHsIeTCH He TOJbLKO BeJHYHHA, HO H Xapakrtep
NMOPHCTOCTH, TIOCKONLKY NPH 5TOM MOMKET H3MEHSIThCH CTe-
NeHb JHCNEPCHOCTH, XapakTep CBsA3ed MeX1y YacTHUAMH
TPYHTa M cocTas norjollenubix Kathouos [3]. Kpome Ttoro,
na (Qopmuposanie (HALTPALMOHHLIX CBOICTB pacco.sioie-
rocsi TpyHTa BJHSAET OCAaJKa ero B COOPYXKeHHH MOJ JAaBJjie-
HileM' Beca Boblluenexamux cJjoeB rpysara. Conposoxknas
Npoilecc BbillleaYHBAHHA, OCajAKa 3Ta B H3BeCTHOl Mepe
KOMMeNCHpyeT YyBeJdHYeHHe TMOPHCTOCTH PacCoJsiollerocs
rpynTa.

Bonpocy aunaMuxi (HILTPAUMOHHEIX CBOHCTB 3aCOJeH-
HEIX TPYHTOB nocesiled psaa paGor [3, 4, 9 u ap.], Ho Bce
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OHH COMEPIKAT MaTepPHAJkl. ACCIE0BARMIT: rpyﬂrqn C HeHa-
PYIIEHHBIM CJIOMKEHHEM. :

[Tockoapky B sagavy Hamux Hccnennﬁauuﬁ BXOAHJO
H3yueHHEe CBOMCTB 3aCOAEHNBIX TPYHTOB, KAK CTPOHTENbHLIX
MaTepHasnioB, COOTBETCTBeHHbIe QHAbLTPpaUHOHNLIE Hccaen0-
BaHusl NpoBejleHbl HA obpa3uax c HEP}'H.:'[EHHBIH CAOKEHHEM
NpH IJIOTHOCTH, pasHoit 1,60 2/ead, =} |

Hayyanuce chepyioutse BONpoch: -

1) Junamuxa QuibTpanHoHHOM EHDGOGHD{:TH 3acoJieH-
HEIX TPYHTOB B Pa3sjHYHbLIX YCJAOBHAX ONLITA. :

2) HsmenenHe NJIOTHOCTH Bacnﬂemiux :l‘p}*HTﬂB B Ipo-
mecce HX paccoJieHHs.

3) PopmupoBanHe npouecca cunenqmﬁ cyuinbnaun B rpyH-
Tax, HMEIOLHX PasJIuHbIi Xapakrep 3acoJeéHHs,

Hcxoas n3 stux 3agad, ObIH MOCTABJEHH JBE CEpPHH
OMNBITOB: TiepBasi — MO OOBLINHOH METOAHKe, | HE YYHTHIBAIO-
el MaBTeHHs HA TPYHT; BO BTOPOi — HccieayeMbie oGpa3-
Ikl HAaXOAHJHCH TOJ jaaBjeHHeM | xe/cm?.

PesyneraTil nepsoit rpynnel ONLITOB MPHMEHHME K OlleHKe
OHABTPAIIHOHHLIX CBOHCTB rPYHTOB, YJOMKeHNbIX B HebOJbLIHe
THAPOTEXHHYECKHE COOPYKeHHS, [/ KOTOPHIX MOMHO Mpe-
HeGpeub AaBleHHeM Beca Beilnesnexauwmx cjocs. [lonsiTHe o
JAUHAMHKe (QUIBTPAIHOHHOMR CHocOOHOCTH 3acOJieHHBIX TPYH-
TOB B GoJiee KpYIHBLIX MHAPOTEXHHYECKHX COOPYKEHHAX AaloT
MaTepHanbl BTOPOH TPYNTbl ONLITOB.

B pesyanTarte HccsleJoBaHHI yCTanoBJena TecHas B3aHMoO-
oOyC/OBJIEHHOCTL TIpoleccoB (DHALTPALMH H coaeBoi cyddo-
8HH M 3aBHCHMOCTh HX OT BHEIIHHX YCJIOBHIl — HAJMHYHs WIH
OTCYTCTBHA JaBJICHHS HA TPYHT.

ITa 3aBHCHMOCTb OTpaxaeTcsl Ha (UALTpPaUMOHHON cno-
COGHOCTH FPYHTOB, 3HAYHTEJILHO CHHXKEHHOH B YCJAOBHAX CiKa-
THA HX HOPMAaJBIBIMH CHJIaMH, O YeM CBHAETEJLCTBYIOT JaH-
Hble, npHBegeHnkle B Taba. 3.

Pasauynas ¢uabTpauHoHnas cnocoGHOCTE TPYyHTOB 00-
ycjaoBJjeHa pa3noil cTenexbio pasynaoTHEHHA HX B Hponecce
duasTpanunud ¥ conepoit  cyddosun, 4T NOATBEpPHKAAETCA
yMeHbllenueM o6beMHIOro Beca rpyHToB (NPHHATOrO 3a KpH-
Tepuit nJoTHOCTH), ocoGeHHO 3aMeTHHIM B onwbitax Ge3 jaae-
Jenus (taba. 3).

[Mpuunnoli pasynaoTHeHHS rPyHTOB, CBOGOJAHLIX OT JaB-
JICHHA, SABJACTCH TMOBBLILICHHE HX NOPHCTOCTH  BCAEACTBHE
BolllleIaYHBaHiHA cojiedl n nabyxauue (npumMep: pasynjotHe-
ufe "Heszacosennoro rpyuta Ne 46). B rpyurax, naxoaauuxcs
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noja napjieHHeM, 006a 9TH (pakTopa nNoJaBJeHb!l CHHUMAIOIHMH

YCUAHAMH H ocaAKoil rpyHTa, CONPOBOXKAAIONMIEH npolece co-
JieBoit cyddosun; NO3TOMY H MOPHCTOCTH H (PHABTPAIHOHHAA
CMOCOGHOCTL TPYHTOB B STHX YCJOBHX CHHIKEHBI.

YyCAOBHBIE OBO3HAUYEHWSA
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P nc 1 Jdunaunxka wosdpunmenta ¢uinTpaumd H OCaiKH TpyHTOB,
COACPKAUIHX AErKOPACTBOPHMLIE COAH.

L

B mnpouecce cosiesoii cyp@osnn MPOHCXOAHT U3MEHEHHE
¢huanTpannoHHoll  CHOCOGHOCTH TIPYHTOB, SaBHCAIICE Kak
OT XdpPAKTEPA HX FACONICHHA, TAK H OT BHCWHHX YVCITOBHH.

Kosatdhdpuument GuasTpanun B rpyHtax, CoAepiKaunx Jer-
KOPACTBOPUMBIE COJMH — XJOPHALI H CyaAb(paTHI H HaXoMs-
IMXCA [10/] laBJeHHeM, C TeueHneM BpeMeHH cHibkaercd. Jlpu
OTCYTCTBHH janjeHus GuasTpaufonHas CrnocoOHOCTb 3THX
TPYHTOB M3MEHSIETCH pAa3JHuioO: B XJAOPHAHBLIX COJIOHYAKAX
Koa(puiwent GuanTpalWyd cO BEpeMeHeM CHHMKAETCH, B CYJlb-
thaTnnix — Bospacraer (puc. 1).

Cuumxxenpe GUALTPALUHOHHOH CMOCOOGHOCTH XJIOPHAHBIX
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- .COJIOHYAKOB MOXKHO OOBACHHTB TeM, 4To npeobJiananne B HHUX
XJAOpHCTOro HaTpia o0ycaoBHIO HAJHYHe o6MeHHOro naTpusa
B .COCTaBe norjouleHubLXx ocnosanuii. Bausine nochemnuero,
HanpapJCHHOE Ha MOBLILIEHHEe CTeNeHH AHCNePCHOCTH TPYHTA,
yBeJHYEHHE KOJIYecTsa CDSI3ailHOH BOALI M yMeHbIUEHHe
aKTHBHOH NOPHCTOCTH TPYHTA, AKTHBH3HPYCTCA B YCJOBHAX
MOHHMKEHHON KONWeHTPAIliH COJIeBOrO PacTBOpPa H Bbi3biBaeT
CHIXKenne Ko3(ppHiHeHTa (UALTPAUHH TIO Mepe PaccoJieHHs
rpyHTa. B onsiTax noa nasneHHeM (QHABTPAUHOHHBIA TIPOLECT
TOPMOSHTCA H 3a CUEeT OCaJKH TpyHTa, CONPOBOXKAAKOUIeH
cosieByio cyhdosnio.

Mamenenne koadduumenta duastpauun B cyasdhaTaom
COJIOHUAKEe 3aBHCHT OT CTPYKTYPHBIX NpeoOpa3oBaHHil 3TOro
rpyHTa, CBSI3aHHLIX CO CHOCOOHOCTHIO CEPHOKHCJOro HATpHA
JIETKO TepfiTh 1l NPHCOCAHHATH KPHUCTAANH3AUHOHHYIO BOAY,
paspyuias MM BOCCTAHABJHBAA INPH 5TOM CBOK) KPHCTAJLIH-
HecKylo peleTKy. B HCXOAHOM FpyHTe, J0JAro HaxoXHBIIEMCS
Ha BO3J/lyXe, CEPHOKHCALI naTpuit 6bla, 6e3ycJIOBHO, B KaKoii-
TO cTeneHy BoiBeTpuswmuMca. [Ipn yBraxueHnn rpysra mpo-
HCXOJAHT BOCCTAHOBJEHHE KPHCTAJJIHYECKOH pelueTkKH 3Toi
COJIH, CONpPOBOXKIAlOleecs YBeJHYeHHeM oObeMa ee KpHcTaJ-
JIOB H PacKJHHMBAHHCM TFPYHTOBLIX YacTHIL.

Haabneiiiee pacTBopeHHe H BBIHOC CEPHOKHCJIONO HATPHSA
NPUBOASAT K YBeJHYEHHIO MNOPHCTOCTH rPYyHTAa H YCHJIEHHIO
ero (guabTpalMoHHoH cnocoGHOCTH (NpH OTCYTCTBHMH JaBJe-
HHA Ha TPyHT). B ycaoBuax pasjenus NopHCTOCTL TPYHTA H
¢HabTpauHonHan cnocoGHOCTE YMeHbmalmTcess  OJaarojgaps
ocajlke rpyHTa, 3HAYHTEJNBLHO NpeBOCXOAsAlleH NO BeJHYHHE
OCaJIKy XJIOpMAHOrO coJoHyarka (pHC. 1) M KOMIeHCHpYyOUIeH
npupauleHye ero NopHCTOCTH.

P uaAbTpalUlioNHblie CBONCTBA THNCHPOBAHHKIX TPYHTOB H3Y-
qaJiiCh NPH HaJAHYHH M OTCYTCTBHH JaBJeHHS H NpPH pasjHd-
HblX rpaauedtax. Hecmorps Ha To, uTo Habaoaenus npoao-
wagances B teuenne 250—500 guedl, AunamMHka (GUABTPALHOH-
HbIX CBOHCTB FHNCHPOBAHHLIX I'PYHTOB B paje cJAydaen nposi-
BHJIACh HEJOCTAaTOYHO OTYETJHBO, YTO CBA3aHO C MELJIEHHBIM
BblLIC/IAYABAlIHEM HMCa H3 rpydToB. Tem He MeHee, OpHEHTH-
pyfiCh Ha ONbLITH, B KOTOPHIX pacCcoJienHe TPYHTOB 1UJ10 HaH-
Oofee nuTeHcHBHO (rpyHT 1D mpH BBICOKMX TrpajueHrax
rpyuT 17) Ges nasjenus, MOXKHO NIPHATH K BHIBOAY, UTO (DHAL-
TpauHoHHasa cnoco6HOCTb THICHPOBAHHBLIX TPYHTOB, HE3aBH-
CHMO OT ycJIOBHH paboThi X B COOpPY)KeHHH, Ha nepsBoM sTane
ceaeBoit cyddosnu Boapacrtaer, a pd AaJjbHeiiliem paccoJe-
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Pyue o Aunamnka wxosdpdrwunenra dranTpaunn B FHICHPOBAHHBIX
FPYHTaX B CONOCTABACHHH C PaccoNeHHeM
{onbiTw Ge3 papaenusn, npu [= 1).

HUH CHHKAeTcs, CTPEeMACh K HEKOTOPO# MOCTOSHHOM BeJHUH-
He (puc. 2, 3, 4).

B rpyurax, uccieayemblXx MOA JABJAEHHEM, CHHXKEHHE
(GUALTPAIHOHHOH CnocoOHOCTH HAYHHAETCA [0C/je Bhililea-
YHUBAHHA H3 HHX O—10%, anpu oTCyrCTBHM AaB/ieHHs — NpPH-
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meprno 209% HcXoAHOro KoJandecTBa coJeil. Maxkcumanenoe
pasBuTHEe (HALTPANHOHHON CNOCOGHOCTH TPYHTOB CMeluaH-
Horo Tuna sacoJqenuss (rpyur Ne 17) coorBerctByer GoJee
BLICOKOil cTeneHH Hx paccosenusi (a0 50% or HcxomHoro
KostHuecTBa coJeii) 3a cuer Gosiee HHTEHCHBHOrO BhIIesayH-
BaHHsl M3 HHX JIEMKODACTBOPHMBIX COJIeH HA TepBLIX 3Tanax
(uapTpanun (puc. 2, 3, 4).
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P u c. 3. [Innamuka xoadpduunenta GUALTPAUHH FHNCHPOBAHHLIX TPYH-
TOB B CONOCTABIEHHH C paccoleHHeM (MPH HH3KHX IPaiMenTax B ONbTax
noi fapiaenuesm upuf=1),

Bospacranue (QuabTpauuoHHOH CnocoOHOCTH PacCoJIsIO-
[IHXCA THICHPOBAHHLIX TPYHTOB CBA3aHO C TEM, YTO MepBhie
e NOPIHH (HAbTpaTa, HACHIIEHHOro THICOM, COMpHKaca-
ACh CO BCell Maccoil rpynra, JOMOJHHTEJNBHO KOaryJaHpyioT B
NernapaTHpPyIOT TPYHTOBbLie YACTHIL, NPH 3TOM YBeJHYHBA-
eTCl aKTHBHAS TMOPHCTOCTh H (DHALTPAIHOHHAA CHOCOOHOCTD
IPYHTOB. :

[To Mepe BBHILEJAYHBAHHS THICA U3 NEPBHIX (Mo XORmy
(PHABTPALHOHHOIO MOTOKA) CJOeB IPYHTA B HHUX HAYHHAIOTCH
MpoleccHl je3arperauyt H rulpatauyy, NPHBOASIIHE K YMeHb-
IeHHI0 AKTHBHON NMOPHCTOCTH rpyHTa. A Tak Kak BOAONPOHH-
({aeMOCThb I'PYHTOBOIO MOHOJIHTA ONpeAeIseTCsl HanMeHee npo-
HHIlAeMBIM CJIOEM, KOTOpBIl siBAsieTcH NPOTHBO(DHALTPAILHOH-
HLIM 3KpaHoM, TNOHHXKenHe (QHJIbTPANHOHHON - cNOCOGHOCTH
FHICHPOBAHHLIX TPYHTOB HPOHCXOAUT 3aM0JIr0 JI0 NOJIHOrO HX
paccoJieHHsi.

Crenenb M3MeHeHHS (HALTPALHOHHOH CMOCOGHOCTH THM-
CHPOBAHHBIX TPYHTOB OMpejesercd PexuMoM (QHALTPaLHH.
[lpu musgux rpaauentax ([ = 1,0) u maguuuum JapieHus
Ha rpyHT H3MeHeHHe Kos(puiHeHTa (pHABTPALHH SHAYHTE/IbHO
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PACTSIHYTO BO BPeMEHH; C YBEJHUEHHEM [rpajHeHTa nepHol
H3MeHenust Ko3(duiHeHTa (PUABTPAUHH COKpaulaercs, a be-
JHYHHA €ro MakCHMAaJbHOro sHavuenus sospacraer (puc. 3, 4).

Mponece conesoft cyddo3un B THNCHPOBAHHLIX TPYHTAX
XapaKkTepuayercss NpAMOH 3aBHCHMOCTLIO MEXKJEY KOJIHYEeCT-

YCNOBHBIE OBO3IHAUEHHA :
qup* === OBbBEMHLIH BEC ¢ 2/cu’

s—u-s DACCONEHME & %
30 5 Geo=C RDIDTHUHEHT VHNKTPALNN & Cui/cew
iﬁ 5 J’#.ﬂ'
163 0y =4 =
4
160 15 x il
= 185 0y =23 — b
2 3 -
~ el o 3 ox 1) ek [ ke
= w 0 g n"..';‘_"i' ] Vi T B NG B
] < e 48 F. 1] Fy i Fo8 i
= - = Bpoeme (& cymunz) .
. — ; T=l@ . - T r.?: B.l] -
= = - i Do s l.., ! —
= = 5
= 0, 6 - - o | e
= 3 __.-I"'""I.Fr
e 1) | B . L B
-t - ; _'1'
=]
e 163 a M) _ s el
| 60 > g
i f et _..|
1,55 o] - a8 | _
=
L50 J W
U i

0 40 £ 130 Y] 200 e
Bpema | 8 nymxas j

P c 4. Innaunka kospdmmenta ¢uantpauun rpynta M15 g cono-
CTABACHHH C PACCOJEHHMEM H HaMeHenHeMm o0BLEMHOrO Beca
(MpH BHICOKHX rpagHeHTax B ONHITAX NOJ AaBACHHEM),

BOM BLILIEJIOUEHHBIX cOMel B o0beMoM NpohuALTPOBaBIIeiics
BOABI BCJIEACTBHE NMOYTH IOCTOSAHHOR —BEJHUYHHBI TWIOTHOrO
OCTaTKa B QHJbTPAX, GJIH3KON K Npefe/bHOM pPacTBOPHMOCTI
ranca (puc. 5). Hepbicokas Besmuuna nocaeanedfi (okouio
2 2/7) W OTHOCHTE/IbHO HH3KAA (UABTPANMOHHAN CNOCOG-
HOCTb THNICHPOBAHHBIX TPYHTOB OGYCJHOBAHBAIOT MEMJIEHHOE
pPa3sBuTHE MX paccoJieHHs. <y

B 310M OTHOWmERHH FHOCHPOBAHHEBIE MPYHTH OTAHYAIOTCS
OT TPYHTOB, COJACPXKAIIUX JerkopacTBopumbie coan. [Tpomece |
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cojiesoit cydosun B nocaenux umeer Hauboubllee pa3BH-
THe B HAUaJBHON CBOEH CTaluH, Xapakrepusywlneiica OGoJee
BLICOKHMH 3HAYeHHsSIMH NJOTHOrO oOCTarka (QHJABTPaTOB

YCAODBHBIE ODO3HAMEHUA -
- HONHYECTBO BHILLEADUEHHNIX COAER
Qe NADTHHIH OCTATOHW

A_lﬂfn
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P uc 5 [danamuka suinesasupauus cogelt M3 rpyuros
(B onuTax 6e3 nasAcHuHSA).

(puc. 5 A). INo mepe BHIMBIBAHHS COJIeli U3 rpyHTa KOHIEH-
Tpauus MX B (PHABTPATE YMEHBIIAETCS H HHTEHCHBHOCTD

paccoJiemiss TPYHTOB 3aTyXaer HE3aBHCHMO OT WX (PHAB-
TPaUHOHHOH CNOCOOHOCTH.
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B rpyurax, cofepkauiux JErko- H TPYAHOPACTBOPHMBIE
COJIH, mpouecc cogesoi cythdosnn HOCHT mNpoMeKyTOUHLIH
Xapakrep: nepeasi CTajHA PAcCOJCHHS NPOXOAHT B HHX Kak
B TPYHTaX, COAEpIKallHX JEeTrKOpacTBOPHMLIE COJH, TMOoc/e-
JAylolliHe — KaK B THICHPOBaHHLIX rpynrax (puc. 5 B).

Uro Kacaercsi KOJHYECTBEHHOH OUEHKH (HALTPaLHON-
HbIX CBOHCTB HCCJICJOBAHHBLIX HAMH TFPYHTOB pPasJHUHOTD
COJIEBOrO COCTaBa, CJAEAYeT CKasaTh, YTO B CpejlHeM OHA
oKasaJlach HeBblcOKOit (K=nX10""® cm/cex B onbiTax mnoA
napjiendeM H K= n X 10-°cu/cex Ges napaenus).

B nponecce pacconenns koappumuent puALTPALHH TPYH-
TOB YBCJAHUHBAJICS B TPH-CCMb Pas, He NPEeBbIIan, OHAKO BEJIH-
YHH, XapakTepHbix 115 HezacoseHHbix cyrinnkon (1X 104+
~~1 X 10-* em/cex) [5], BOSMOKHOCTD MPHMEHEHHS KOTOPHIX B
FHAPOTEXHHYECKHX COOPYIKEHHSX He BBISLIBA€T COMHEHHSI.
IoGasum K 3toMy, uto Koadduuwent  (uabTpaUHH
HCCJIEIOBAHHOTO HaMH 3TajJoHHOro rpyuta Ne 46 — nesa-
COJIEHHOrO JIECCOBHHOrO CyriuHKa — Obll1 paBeH B cpep-
HeM 0,5X10="-=-14x 10~%cs/cex (cooTBeTcTBEHHO NOA J4B-
JieHHeM M 0e3 Hero), To ecTh BeJHYHHA €ro HMeJa TOT e
MOPSANOK, 4YTO H KO3(ppHuHeHTH (HIALTPAIHH 3aCOJICHHLIX
IPYHTOB.

TaxkuM obpasoM, pesy/ibTaThl HCCAEOBAHHI B OTHOIIE-
HHH (QHALTPANHONHON CNOCOGHOCTH 3aCOJIEHHBIX TPYHTOB M
AHHAMHKH ee H3MeHeHHsa B mpouecce conaesoil cyddosnn He
JAAIOT OCHOBAHHH K 3anpelleHHI0 HCNOJAb30BAHMA HX B
KawecTse CTPOMTE/NbHbIX MaTepHAJOB JAJsl T'MAPOTEXHHYCCKHX
coopyxKenui. B coopyKeHHsX, BO3BEAEHHDLIX H3 THICHPOBAH-
HBEIX TPYHTOB, MPOLECC paccojieHHsi OyJeT SHAYHTENBbHO
Gosiee mpoxoskuteabHbiM. TIponsseseHnnlii naMu pacuer, a
TaKKe 00C/enoBaHue COOPYIKEHHH, BO3BEAEHHBIX H3 CHJBHO
FHICHPOBaHHLIX rpynTtoB (no ucredenun 10—15-neruei
IKCTIVIyaTallil  MX) NOKA3aaH, 4uTO NMEPHOJA NepPBOro 3ITana
PAaCCOJICHHs!, COOTBETCTBYIOUIErO BLIIEJTAYHBAHHIO H3 TPyH-
TOB OKOJIO 20% HCXONHOrO CONEpIKAHHS THNCA,  MOMKeT
HCUHCJIATHCA COTHSIMH JIeT.

OcraHoBuMCA ellle Ha OAHOM BaXKHOM MOMEHTe, CBA3aH-
HOM C mnpoueccom coneBoii cy(do3un — BeIHUHHE W AHHA-
MHUHOCTH OCallKH pacCoJIfIOLerocsi TPyHTa Noj AABJACHHEM.

B ta6u. 4 npupenenn nammbie 00 Ocajke, naGJaonan-
WieHcs B YCJIOBHAX DPAasNHYHON HWHTEHCHBHOCTH PasBHTHS
coneBoi cydgosnu B rpynre Ne 15, g

CorniacHo STHM  JaHHBIM, MAKCHMAJbHOE pasBuTHE
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Tadauya 4
Ocaaxa rpynTos B nponecce QuUAbTPaILHH

- é Koauuecrso Bu- | & 5 et Haumcrenne
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OCaJ/IKH THICHPOBaHHOIO IPyHTA COOTBETCTBYET HaHOGOJbIIeH
HHTEHCHBHOETH cy(pdo3nonHoro nponecca, Habawoaasieiics
- npu duasTpanud nox GoabLIEM HanopoMm. B STHX yCAOBHSIX
Ocajka B MEPHOJ TMepBOro sramna paccoJeHHusi JOCTHraer
0~=7% OT MCXOAHON BHICOTHI CJOA I'PYHTA. YUHTBIBAS, YTO
NIEPHON STOT B COOpYyKeHHAX Oyaer pacTsHyT Ha COTHH JieT,
4 HSMCHEHHE MJIOTHOCTH TFPYHTOB BO BPEMEHH TPOHCXOMMT
JAOBOJIEHO 1J1aBHO (pHC. 4), MOXKHO CYUMTATh, UTO COJEBas
Cy(po3nsi He BLISOBET TAKHX PeSKHX MNpOCAaJOK TIpPYHTa,
KOTOpBIC MOIVIH OBl HAapPYUIHTh MOHOJMTHOCThL COOpY¥Ke-
H¥sl,

B moAaTBepiKnenHe CKasaHHOrO MOXKHO OTMETHTH, YTO B
4HAJIOTHYHLIX YCJAOBHAX ONbITA B THOCHPOBAHHBIX TPYHTax
Qcanka OblIa MEHblIE, YeM B He3aCOJIeHHbIX.

™ Takum obGpa3som, ¥ ¢ TOUKH 3peHHS TPOCAAOYHOCTH Her
OCHOBaHUH OMACATLCS NPHMEHEHHs! THICHPOBANHBLIX I'PYHTOB
B THAPOTEXHHYECKHX COOPYIKEHHSX.

CONPOTHBJIEHHUE CIOABUTY 3

Conporus/ienne CBASHBIX IPYHTOB CHBHTY, KaK Pesy/abTar
MPOABJIEHHST CHJ BHYTPEHHETO TPEHHS M CLEMNJIeHHS NpH
HOpMaJIbHOM NaBJIEHHH, ONpeAeIaeTCs KOJHYECTBOM H KagecT-
BOM KOHTaKTOB MeXy 'PYHTOBLIMH YACTHHAMM M HX arpera-
TaMH, KJIeslleH crnoco6GHOCTBIO BOAHO-KOJJIOH/IHBIX TVIEHOK Ha
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MOBEPXHOCTH TPYRTOBLIX YACTHII, a4 TAKKe HHTEHCHBHOCTBIO
MPOABJECHAST MOJEKyJapHbIX cHja. Beanuuwnsl TpeHus H
cllenJieHnusi MOTYT H3MEHSTLCA B 3aBHCHMOCTH OT (PH3HUYECKO-
ro0 COCTOSIHHS TPYHTa: MJOTHOCTH, BJAXKHOCTH H TMPOYHOCTH
CTPYKTYPHEIX arperaros.
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CONPOIMABATHAL CABHIY B % 0T BENAYKHHDI ETO
8 HEJACONEHHBIX [PYHTAX

. P wnc. 6. Bannnune coaeit ua conpoTHeRicHue NeCcCOBHIHBIX

KE \.
FPYHTOB CABHrY (npu g== lﬁ*)

PacTBopuMbic COJIH, BHI3BIBAWILHE JAErHapaTaudio M
KOAryJsilHi0 TPYHTOBLIX YacTHI, MOryT BJIHATbL H HA CONpo-
THBJEHHe TPyHTOB capury. MHccnenosanue nocjefHero B
HCKYCCTBEHHO 3aCOJIeHHBIX TPyHTax 3ajaHHOro cocrasa nos-
BOJIHJIO YCTAHOBHTBH HalpaBJjieHde H CTENeHb 3TOro BJAHAHHS.
BuisiBniennbie 3akOHOMEPHOCTH moOKa3aHbl Ha pue. 6. Hau-
OoJiblilee CONMPOTHBJEHHEe CABHry HabJiofaerca BO Bcex
COJIEBHX pacTBopax cJaaboii xonuentpausn (0,1—0,01 N).
C noBbllneHHeM ee CONPOTHBJIEHHE CABHIY Majaer, JocTHras
MHHHMAaJIbHOH BeJHYHHBI B HACHIIEHHBIX COJIEBHIX PpPacTBO-
pax, Korja B rpyHrax coxepxurca 3—10% aerkopacrsopu-
MBIX coJieii. B cMecsix, coaepxKaulHX HePACTBOPHUBIIHACH
OCTATOK COJIH, COMPOTHB/IEHHE CIABHI'Y BHOBbL BO3pacTaer,
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Hacroamue 3akOHOMEpPHOCTH MOATBEPKAAIOTCA H Pe3yJb-
TATAMH HCCJAENOBAHHII €CTECTBEHHBIX 3aCO/ICHHBIX TPYHTOB.
Hs puc. 7 BHIHO, YTO NPH HAJAHYHH JETKOPacTBOPHMEIX COJEll
CONPOTHBJ/IEHHe CABHMI'Y YBejHYHBaercsa B cjiabo3acoseHHOM
TPYHTE MO CpPaBHEHHIO C He3aCOJIeHHHIM M CHHXXaeTcs B
CH/IbHO3ACOJIEHHBIX TPYHTaX; OAHAKO 3TO CHHIXKEHHEe He mpo-
NOPUHMOHAJBLHO BO3pacTalollel creneHH HX 3acojenud. boaee

T

o 100 [ 235 240 CONPOTWENEWAL CABWIY
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P u c. 7. ConporuBaeHne CABHIY B €CTECTBEHHbIX 32CONCHHLIX FPYHTAX,
COjepHalIHX AeTKOPACTBOPHMEBIC COJH.

SHAYHTENBHO CHHXEHHE B I'PYHTAX XJOPHIHONO THIA 3acoJie-
Hust (Ne 2 u 6), oTAHYAIOWHXCA OT OCTAJdbHBIX BhLICOKOH
OTHOCHTEJLHON BJa@KHOCTBIO! (c/JenoBaTeNbHO, H MeHbIIeH
IVIOTHOCTBIO) M OTCYTCTBHEM B COCTaBe TBepAoH (pasmnl rpyHTa
HepacTBOPUBILUErocs octarka coiu. B apyrux, OoJsee sacoge-
HBEIX, HO MeHee BJAaMHbLIX FPYHTax, HMelolHX GOJBIIYIO NJ0T-
HOCTb, OTPHILATEAbHOE BJIHSAHHE coJiell Ha CONPOTHBJIEHHe CABH-
ry npakTHYeCKH CBOJAHMTCH K HYJIO, HECMOTPS Ha TO, 4TO
KOJIHYecTBO MX cocrasaser 6—109%.

Jlanuele Ta6J. 5 NMOKaselBalOT, YTO TPH BJAaXKHOCTH, He
NPEBLIIAIOMEN MAKCHMAaJbHYIO MOJIEKVIAPHYIO BIAroeMKOCTb
rpyHTa, TO €CTh MNPH OTCYTCTBHH B HeM cBoOOJAHOH BOIHI,

! Tlog OTHOCHTEALHON BAAKHOCTLIO NONHMACTCH BJAAKHOCTH, BHpa-

WEHHAA B NPOUEHTAX OT HUXHEro npejeaa nAacTHYHOCTH JAaHHOM

rpysra.
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Ta6avya 5

Bauauue concfl Ha conpoTHBACHHE CABHry (t) nunesaToft
CYNcCH, YNAOTHEHHOR NpH onTHMaALHOA BaaxHOCTH (W)

CocTim rpynra

= ofian- | TRYAT € aofiap- | rpywT € mnolan- | rpyut c aoban-
Hm::r::"“. rm;lﬂ;tr:'m. KOR CepPHOKMC- Kofl cepHkme- | Koft XaopHeTOIOD
AOGTO MArHHE AOro HaATpHA HaTpHA

W%l | Wh|er (Whlzie (Whlzss | W%

T oo T A 0 [ Tent cx’

198| 16 [229] 17 [ 232 | 13 |271| 14 |2.81] 13
1009 1169, 1179, 1379, 142 %%

pacTBOPHMEIE COJH SHAYWTEJbHO MOBBIIIAIOT CONPOTHBICHHE
IPpYHTa CIBHTY.

ChepoBaTenbHO, CONPOTHBJAEHHE CABHIY B CHJIbLHO3ACO-
JIEHHBIX TPYHTAX HeJb3d paccMaTpuBaTh TOJbBKO B 3aBHCHMO-
CTH OT CTeNneHd HX 3acoJieHHA; HeoOXOAHMO YUYHTHIBATH

0COGEHHOCTH CTPYKTYPHOrO CJIOMKEHHS 3aCOJIeHHBIX IPYHTOB H
cTeneHb MX YBJAMKHEHHA.

3akoHomepHocTHd, HabJiolaBlIHecs B H3MEHEHHH conpo-
THBJIEHHS CABHTY B NPHCYTCTBUH COJIEBBIX pacTBOPOB pas-
JHYHON KOHUEHTpPAUMH HJIM B TPYHTaX, COJEpPKallHX pas-
JHYHOE KOJHYECTBO JICPKOPACTBOPHMBIX COJiel, MOJKHO pac-
CMATPHUBAThL B CBSISH C M3MEHEHHAMH COCTOSHHS KOJIOHAHBIX
YacTHIl MOJ BAHSAHHEM 3JIEKTPOJHTOB.

Ouenn cjaabble pacTBOPH COJIEH SIBAAIOTCA MeNTH3aTopa-
M. C TNOBHIIEHHEM KOHUEHTPauUHH OOJbIIHHCTBO SJEKTPO-
JIHTOB OKa3nBaeT AEerHApaTHpylollee BJAHSHHE HAa KOJJIOMI-
HEIE YACTHIbLL, - a4 MO JOCTHXKEHHH OIpele/ieHHOro npeaena
KOHLEHTPallWH HAYHHAeTCs KOaryJsilHs MOCJHeAHHX.

B npouecce nentHsauuy MU Jerujpartaldd KOJJIOMIHBIX
YacTHIl AKTHBH3HPYeTCs B3aHMOJEHCTBHE MOJIEKYJAAPHBIX
CHJI, YB&JHYHBASTCS KOJHYECTBO MEXKYACTHYHLIX KOHTAKTOB
H YCHJIMBAaercs Kaesilas CrnocoOHOCTb BOJHOKOJIIOH/IHBIX
MJIEHOK Ha TIOBePXHOCTH YacTull. Bce 3TH fIBJIEHHS JAOJIKHBI
cnocoGCTBOBAThE NOBLIIUEHHIO CONPOTHBJAGHHS CABHrY, 4UTO H
HabaoaeTcds B MNPHCYTCTBHH BCeX COJIEBLIX pPacTBOpPOB,

HMeommrx Konuentrpauuio 100,1N, a takke B caaboaacoien-
HOM rpyHre Ne 4,
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Mpu xoaryJisuHH KOJJOHUAHBIX YaCTHI B3aHMOAEHCTBHE
. MOJIEKYJISPHBIX CHJI COCPelloTOYHBAeTcd IVIaBHBIM OOpasoM B
cthepe Kaxmoro cTrpykrypHoro arperata. C yKpynHeHHeM HX
YMEHbBITAeTCss KOJHYECTBO KOHTAKTOB B JaHHOM o0beMe rpyH-
Ta W YBEJHYHBAIOTCH pasMepnl MexkarperaTHbix mop. Ilpx
BJIAMHOCTH, NpPeBLIIAoNell MAKCHMAJbHYIO MOJIRKYJIAPHYIO
BJATOEMKOCTb, KOATYJALAA AO/IKHA CONPOBOMKAATHCS 0Caa0-
JIeHHeM MeXKarperaTHbIX CBsi3eH, CJEICTBHEM Yero SBJSIETCH
CHH)KEHHEe TNPOYHOCTHLIX CBOMICTB, BbipaxenHoe TeMm GoJee
pe3Ko, 4eM BHILIE ero BJAXHOCTh H YeM MeHbIlleé [JIOTHOCTD
IpyHTa,

Ycuneunde COnpoTHBJIEHHA CABHTY B FPYHTax, He co/lepiKa-
uHxX cBoGOZHOH BOJbLI, ABJSAETCH CJEACTBHEM MOBBIILIEHHOH
YKECTKOCTH KOHTAKTOB Ha JerHiApaTHPOBAHHOH IIOBEPXHOCTH
YACTHI] M HaJHYHA JONOJHHTEJbHLIX IeMEeHTallHOHHLIX CBA-
3eif MeXAy TPYHTOBLIMH YacTHIAMH H KPHCTaJJlaMH COJIH.

Ilogp BosaelcTBHEM 3JIEKTPOJIHTOB H3MEHSIETCs He TOJIBKO
COCTOSiHHe, HO H COCTaB BOJHOKO/JJIOHIAHBLIX IIJIEHOK, YTO Tak-
JKe AOJIKHO COOTBETCTBYIOIMMM 00pasoM OTPasHThCA Ha HX
Kaesiulel crnocoOHOCTH H NOBJHATE 1a NPOYHOCTH 3acoJieH-
HEIX rpyHToB. Doslee konkperHo 00 3TOM MOXKHO OblIO OBl
CY/IHTb NPH HaJHYHH SKCHEePHMEHTAaJIbHLIX JIAaHHBIX.

[TosoxkuTebHOR BJHAHME THICA HA CONPOTUBJICHHE CJIBH-
I'y B HCKYCCTBEHHO 3aCOJIEHHBIX CMECAX TaKKe MOATBepKIaer-
€ HCCJIEIOBAHHSAMH €CTeCTBEHHBIX IHICHPOBAUHLIX TIPYHTOB.
PeayabTaTel 9THX HCCJEJOBaHHH MOKasaHel Ha pHC. 8, rje
CPABHUBAETCA CONPOTHBJIEHHE CHABHIY THICHPOBAHHBIX H
HE34COJIEHHBIX TPYHTOB OJIM3KOTO TrpaHyJoMeTPHUYECKOro
€OCTaBa.

'HncupoBaHHbIE FPYHTHI OTJIHYAIOTCA OT He3acoJIeHHLIX
NOBBIIEHHBIM CONPOTHB/AeHHeM CABUrY. BausHue runca OoJsee
Pe3KO BhIpaXeHO B CYNeCH, B JIETKOM DblJIEBATOM CYIVIHHKE
H B TJIHHHCTOM TIpPYHTE; B TAMEJbIX TMNbWIEBATHIX CYIVIHHKAX
OHO MpOsiBASIETCS 3HAYMTENbHO cJabee. B 6GoJiee TsKeabiX
rPYHTaxXx B&IMYHHB COMPOTHBJEHHH CHABHIY 3aKOHOMEPHO
H3MEHAIOTCH B COOTBETCTBMHM C OTHOCHTEJILHONH BJIAXKHOCTBIO
rPYHTOB, B TO BpeMsl KaK B JIETKHX CYIVIHHKaxX 3TOH 3aKOHO-
MEPHOCTH He OTMeueHO.

Bausinne TPyAHOPACTBOPHMOrO THICA HA CONMPOTHBJICHHE
CABHUTY MOXMHO OOBSICHHTL TeéM, UTO NPH HAJAHUYMH 3TOH cond
B cOCTaBe TBepHOH (pasbl IPyHTA CO3/AIOTCS AOMOJHHTEJIb-
Hble leMEeHTalHOHHbIE CBA3H MEXJy ero 4YacTHoaMH H yBe-
JIHYHBAaeTCA KOJIHYeCTBO MeXYaCTHUYHBIX KOHTAKTOB B CIHHH-
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P u c. 8. ConporupaeHne caAnury B THICHPOBAHHBIX rpynTax.

e oObema. HesnauyuresbHas 4YacTh COJMIM  MpejicTapjeHa B
BHAE pacrsopa cynaboll KOHUEHTpPAUMH, BHISLIBAIOLECrO JIert-
ApaTalHio KOMIOHAHBIX YAaCTHIL, MNOJOKHTENLHOE BJAHSHHE
KOTOpOil 60/1ee pe3Ko CKasbiBaeTcs B JIMCNIEPCHLIX TIPYHTaX.
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HeonnuakoBoe BO3JeHCTBHE THINCAa HA COMNPOTHBJEHHE
CABMI'Y B IPyHTax pas/IHuHOrO rpaHyJ/JoMeTpPHYECKOro cocra-
BA MOMHO OOBSCHHTH TeM, 4YTO B CynecsiX H B JIETKHX CY-
[JIHHKaxX CONpOTHBJEHHE cABHTY B OoJiblliel Mepe 00yCI0BJH-
BABTCA TPeHHEeM H B MeHbIIeH — CIeNJIeHHeM; B TAMKeJIbIX
JKe rpyHTax 6oJjiee aKTHBHVIO POJIb UIPAIOT CHJIBL CUEMJICHHA.
DbHeKTHBHOCTD BJHAHHA STHX CHJI B THNCHPOBAHHBIX M
HETHIICHPOBAHHLIX TPYHTAX 3aKOHOMEpPHO codeTaeTcd CO cre-
NEHBI0 HX JHCMEPCHOCTH M OTHOCHTEJBHOH BJAXKHOCTEIO, 00-
VCJIOBAHBAIOIHMH KJefIlyl0 CHOCOOHOCTh BOJAHOKOJJIOHIAHBIX
TJIEHOK.

Briliie 0TMEYaJ0Ch, UTO BhillleaYHBAHKE COJIeH H3 IPYHTA,
YJIOMKEHHOr0 B 30He HHXKe JIeNPecCHOHHON KPHBOH, CONIPOBOXK-
JlaeTcs H3MeHeHHAMH HX CTPYKTYPHOrO COCTOSIHHS, BbIpa)ao-
IHMHCH B JIe3arperypoBaHiy rPyHTa H NMOBLIIEHHH CTENeHH
ero AMCIEepPCHOCTH, B CBSA3H C YeM YCHJAHBAIOTCH THAPOPHIB-
HEle cBoficTBa rpyHta. Ilo Mepe paspyiueHHs CTPYKTYPHBIX
arperaTtoB CHJbI clenJeHus OoJiee paBHOMEpPHO paccpesoTo-
YHBAIOTCH B Macce IpyHTa; NPH 3TOM yMeHbIIAeTCs pasmep
MOP M YBeJHUMBAETCSH KOJHYECTBO MEXUYACTHYHLIX KOHTAKTOB
B JaHHOM oOBLeMe TpYHTA, OAHAKO BCJEJACTBHe YCHJICHHA TI'd-
ApodHAbLHLIX CBOHCTB IOCJAEAHEr0 MNOBEPXHOCTb KOHTAaKTOB
CTAHOBUTCS MEHee 3KecTKoH. Kaxaoe U3 3THX SIBJIEHHH MOXeT
BJIMSITh HA MPOYHOCTHbIE CBOHCTBA PAacCOJSIOUIHXCS TPYHTOB.
CyMMapHbiil pe3yabTaT TaKoOro pPasHOCTOPOHHEro BJHAHHA
OVIeT pa3HYHEIM B 3aBHCHMOCTH OT COJIEBOTO COCTaBa I'PYHTA,
HHTEHCHBHOCTH €ro paccoJieHHd H YCIOBHIT OKpyXKaloleil cpe-
AL, B ycJoBHAX HOPMAaJbLHOrO JaBJjieHHA, TOPMOSSALIETO
npoueccel cosieBoil cydhosun H CTPYKTYPHHIX npeobpaszoba-
HHH, H3MEHeHHs MPOYHOCTHLIX CBOHCTB rpynra OyAyT MeHee
3HAYHTEJEHLI, YeM TPH OTCYTCTBHH JABRJCHHUA HWJIH NPH OYeHb
MaJIOH ero BeJIHYHHE.,

B taba. 6 npuBoasTCcs pe3yJbTAThHL ONLITOB IO ONpeleAe-
HHIO COMPOTHBJIEHHA CABHIY B FpyHTax pas/id4HOH CTeneHH
paccoJICHHUS.

CpapunBas BeJIHUHHEI CONPOTHRJCHHHA CABHTY A0 U IOCJE
paccoJieHHs, MOXKHO OTMEeTHTh, YTO XapakTep H3MCHEHHA
3THX BeJHYHH OIpefessieTcsl OTHOCHTEJbHOH BJIAXHOCTBIO
JAaHHOrO TPYHTA B €ro HCXOAHOM COCTOSIHHH W NocJie paccoJie-
HHS ¥ B MeHblIeH Mepe 3ABHCHT OT KOJHYECTBA BhIMBHITHIX
coqieil. B obpasnax Ne 9, 2, 19 u 22, KoTtopbie 10 paccofieHud
H J0OC/I€ HEero HCNLITHIBANKCE TMPH OJMHAKOBOH - HJH OYEHb
OJIH3KOH OTHOTHTE/IbHOH BJIAXKHOCTH, CONPOTHBJEHHE CABHMTY
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Tajauga 6

ConpoTHBAEHHE CABHFY B 3acOJCHHBIX TPyHTax
AO H MOCJAE X PACCONEHHS

= = - = Conp.
= E‘“': £ CARMIY
& | Tun aaconenus r’?;:,m’;“ E‘ﬁ EEE xr EQ.?; Yeaosna onmura
-2 SE EEETFﬁﬁ:E
4 | Cyvemannuit| Mexoanoe 1,3 922,42 [lpn o=3 kz/cu?
. [locae pac-
coJelus 0,3 | 100 2,42{100( ., ’
9 | Xaopuaso- )
cyandaruuid| Mexonnoe 8,0 88 (2,40 5 e
v [Nocaz pac-
coaeing 1,5 88 12,45/102( ,
2 | CyandatHO- f
xaopHauwit | Mexonnoe T a7 2,16 A :
e llocae pac-
CONGHUA 6,0 97 12,25/104( .
3 | Cyasdatuo-
xaopuanbii | Mexonnoe 10,3 92 12,36 : ‘
g [locne pac- -
COAEHMA 1,9 | 100]2,34{.99( . :
9 | XnopuaHo-
cyabgarthuit | Mcxonuoe 6,4 88 (2 28 - »
: ;- ITocae pac-
coneHus 4,9 92 12,16! 94| . -
6 | CyangarHo-
xaopuanpii | Mcxonunoe 6,7 1042,19 - »
- Ilocae pac-
CONEHHUT 1,7 10712,04 93| . ;
19| Muncoswiit ¢
AerKopac-
TBOp. coasmu| Mcxomuoe |10,9/4,61 99/0,92] |[lpn a=1 x2/cu®
" [locae pac-
COJMECHHA ~ 114 88 [0,98!106 :
22| Inncoswmii | Mcxomuoe |[42,0/2,3 | 931,65 =2 K2/cM?
~ Ilocae pac- :
COAEHHS =~ 42 90 |1,72:104] f
22| Tuncosmit | Mcxomioe |42,0/2,3 | 92(2,53 a=3 K2fcm®,
A lNocae pac
! CONEHHA w42 | 9712,46] 97 L0 ,
23| TImncosmit | Mcxonmoe |33,4/2,1| 801,18
. [Nocae pac-
coaelHa ~33 841,13 U5 a=1 xz/cud
IMnncoBmit I
17| ¢ aerxopac-
TBOp, coasun| Mcxoanoe | 13,8/7,9| 902,75 a=3 K2[cM?
% [Ticae pac- '
coAeHHA =5 . | 107[2,39 87| |, ;
g 160 12,27] 821

[ITpumevanne. Hax weproit nocasano cojepianne runca, nojy uep-
TOH — cojAepKanue JerKkopacTBOPHMBLIX coaei.
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nocjae paccojieHHsi ObIO HECKOJABKO BhIIE, 4YeM MO HEro.
Heanauntenwnoe ero cumxkenne (Ha 3—7% or HCXOJHOI
BEJHUHHBI) HaOMONAN0Ch BO BCEX TeX CJyuasx, KOrjaa BJaxk-
HOCTh pacco/ieHHoro rpydra Obuia na 3—59% Boime, geM B
HCXOJHOM COCTOSIHHH.

Ananornyssle fanabie npusonsrtes B patore JI. H. JTomua-
se [3]: B pesyabrate paccoJieHHs TPYHTOB, COMEpPKaBUIAX
2— 149 serkopacTBOPHMEBIX COJIeH, YroJ BHYTPEHHEro TPeHH:
cHHXXaeTcs He GoJiee yeM Ha 7 % OT ero HCXOJHOro 3HAYCHMS;
BEJIHYMHA CLenyenus ocraerca 6e3 H3IMEeHeHHd.

Jaunsie Taba. 6 nokasbieaior, 4T0 npH GoJbIleM MOBbIlIe-

HHH OTHOCHTEJBHOH BJZXKHOCTH B paccojJeHHoM cynecya-
HOM rpyHTe Ne 17 conpoTHBAeHHEe CABHIY CHHIKAeTCsl Ha
13 — 18%; B CYTrJHHHCTBIX TpPYHTax 3TO CHHIKeHHe MOKer
JocTHraTe npuamepHo 20—259. .
3aKanyupasi paccMOTpeHHe BONpoca O CONPOTHBJCHHH
CABHTY B 3aCOJICHHHIX TPYHTAaX, CJeAyeT eule pas moj4epk-
HYTb, 4TO MOKasaTeaH mocjeiHero OyAyT onpenensitbca He
KOJHYECTBEHHLIM COJepiKaHHEM CcoJied, a X KavyeCTBeHHBIM
COCTABOM H ene B OoJibllIEH Mepe CJa0XKeHHeM rpyira, ero
MJIOTHOCTBIO M BJAXKHOCTHIO, KOTOpbie OyAYT 3aBHCETh OT
ycaoBHil paboThl 34COJIGHHOIO TPYHTA B TeJe COOPYyIKeHHS.

ITH yCJa0BHA MOryt GuITh HauboJsee nebaaronpHATHHIMH,
Koraa nefoJjbluas MCXOAHAf MJOTHOCTh FPYHTa MOMKET CHH-
JKaThCA B TIpoIecce BHIIEJaYHBaHHA coJiefl HJd Korjaa Oyner
3aTPyAleH OTTOK BOJABI H3 TPYHTa B 30HE HHMKE JENPeccH-
onHofl KpuBoil. B 5THX c/lyduasix yCTOHUABOCTb COOpY KeHHid,
OTCHIIAHHBIX H3 3aCOJIeHNHBIX TPYHTOB, MOeT OHTh obecne-
YeHa COOTBETCTBYIOIIMM yCHJEHHeM OTKOCOB, a TaKxkKe
MEpPONPHSITHSIMH, HAaNpapJeHHBIMH Ha CHUXKEHHE HHTEHCHB-
HOCTH BBIHOCA coJiefi TOKOM (pHABTpPYIOMIeHcs BOJLL.

[Tpu ycuaennoit paboTe APEHHAPYIOUIHX YCTPOHCTR H
NpH BO3NEHCTBHH . HOPMAJLHOTO JaBJEHHH, YpaBHOBCIUHBA-
OLIero JOCTATOYHO BbLICOKyio (He mike 1,7—1.8 1/m°)
HCXOAHYIO TJIOTHOCTh TPYHTA, HajlHuue PACTBOPHMHIX coJeft
e MOXeT OKas3aTh CYIIeCTBEHHOTO BJINAHHSI HA CHHXKeHHE
MPOYHOCTHBLIX CBOHCTB PYHTA.

Mei pacnosaraeM MaTepHajaMH SMH30JHYECKHX Ha6J10-
AeHH 3a cocTosinMeM HeGOoJAbIIONH NJIOTHHB, OTCHIMAHHON M3
rpynaToB, coxepxkawoumux 10% coxeii. HeyaosaerBopHTelib-
HOEe COCTOsSIHHe MocJjefHeil B mepBhle /Ba rojla 3KCIJyaTauun
3HAYHTEJABHO YJYULIHJAOCE B mocaenylomuii nepuoa. OxHa-
KO 3TO YJYy4dllleHHe HeJb3d OTHECTH TOJbKO 3a CYeT pacco-

S0

e PR TN T NN S

Lo Rl

. il o



JeHHs TPYHTa; le MeHee CYLIeCTBeHHOe 3HayeHHe HMeJo
H TIOHM/KeHHe JienpecCHOHHOW KpuBoH, HalbmofaBleecs
nocjie ycTpoficTBa rpaBHiNON NPHCHINKH B OCHOBAHHH HH30-
BOTO OTKOCA (BMECTO JApeHaX<HO# NpH3Mbl).

VIINIOTHAEMOCTb

[Ipn Bo3BeleHHH 3EMJSAHBIX THAPOTEXHHYECKHX COOpYyKe-
HHH MeTOJIOM YKATKH O0JIbIIOe NpPaKTHUeCKOe 3Ha4YeHHe HMe-
HOT BONPOCH!, CBA3aHHLIE C YIVIOTHAEMOCTBIO TPYHTOB,

YnaotHenue rpyHTa NPOHCXOJHT 3a CHeT paspylleHHs
KPYNHBIX €ro KoMbeB H OoJiee KOMIAKTHOTO pPAaCnoJoKeHHs
FPYHTOBLIX HACTHI[ ¥ MEJKHX CTPYKTYPHBEIX arperatoB B eiH-
Hulle ofbeMa Mo BO3NEHCTBHEM -IIPHJIOMKEHHBIX H3BHE CHUIL
YIJIOTHACMOCTh TPYHTOB MOXKHO XapaKTepH30BaTb Npeaeb-
HOHl BeJHuHHOM OOBEMHOrO Beca, JOCTHraeMoH B TeX HJIH
HHBIX YCJAOBHAX YIJIOTHEHHS, H KOJHYECTBOM 3aTpauuBaeMOH
npu 3TOM paboTsl,

HspecTio, uto cnocoOHOCTh Pas/IHYHBIX TPYHTOB K YIIIOT-
HeHHIO 3aBHCHT OT UX IPAHYJOMETPHYECKOro H CTPYKTYPHOro
COCTABA, NPOYHOCTH CTPYKTYPHLIX ArPeraTos, CTENEHH yBJIAMX-
HeHHsl I'PYHTA H cnocoba NPHIAOKEHHs YIVIOTHAIOUIeH Ha-
IPY3KH.

PesynbraTel HallMX HCCJIEA0BaHHH, NPOBOAHBLIHXCA Ha
HCKYCCTBEHHO 3aCOJIEHHBIX JIECCOBHANBIX CYIVIHHKAX, MOKa3bl-
BAIOT, UTO YMJOTHAEMOCTh MOCJEIHHX NpPH BO3AEHCTBHH Ha
IPYHT YAApHLIX HATPY30K U3MEHSIETCA TOJN BJHAHHEM HAaxo-
AAUIHXCA B HHX coJieil. XapakTep 3THX H3MEHeHHi onpeneis-
€TCH CTeleHbIO PAacTBOPHMMOCTH COJIeH M HX KayecTBEHHBIM
COCTABOM: BCE JIETKOpPACTBOPHMbIE COJIH MOBBIIAIOT CHOCO0-
HOCTb JIGCCOBHAHBIX 'PYHTOB K YIJIOTHEHHIO M CHHXKAIOT mpe-
JeJibl ONTHMAaJbHON BJAaXKHOCTH; 0COOEHHO AKTHBHOE BJHSAHHE
HabJIofaeTcs cO CTOPOHBI CEPHOKHCJIOro MarHus — HauboJee
pacTBOpHMOI H3 BceX coJieil, 00pasoBaHHbIX ABYBAJEHTHLIMH
wonamu, TpyaHOpacTBOPHUMBIH IHNC, HA0BOPOT, SHAUHTEIBHO.
MOHWIKAeT YIJOTHHEMOCTb JIeCCOBHUHLIX TpyHTOB. TO Ke
camoe HaOmofaeTcs H NPH YIVIOTHEHHH €CTeCTBEeHHLIX 3aC0-
JIEHHBIX TPYHTOB PasjHYHOro CoJeBOro cocrasa. PeayibrarThbl
3THX MCCJAeNOBaHHH nokasaubl B Ta0Ja. 7.

[lpn paccMoTpeHHH NMPHBEJEHHBIX JIaHHLIX OTMCYaeTcs
HeOAHHAKOBAA YIVIOTHAEMOCTh 1abo3acoJIeHHOr0 rpyHTa
(Ne 4)’ u He3acoJIeHHOIO JieccoBuAHOro cyraunka (Ned6), c
KOTOPLIMH COMOCTABJAIOTCA PE3yJAbTaThl HCCJIEJIOBAHHA 3aCO-
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Tat6auya 7

Pe3yAbTaTsl OMBITOB MO HCCACNOBAHHIO YNIAOTHAEMOCTH
B TPyHiax pasiHYHoro cojieBoro cocrasa

Koanvecreo pabotu (w2a), noTpelinoe ana AOCTHXKEHMSE

; 3aganc0of NAOTH CTH, NPH PAAHYHORN D..AMMOCTH .:
Obneumii i :
Bec, B FIM MANCHMAABHAR '
(sazawnas | FPYHTA MOABKYAND HAT :':::“::;::: nwKHWi npen =2 Bepxuwit Mpexea
1 AOTHOCTS) l;n“r:;: I:!D'I!;:‘h unrn!:eu:ﬁ:'{b NABCTHYHOCTH | MNARCTHUNOCTH
1,55 4 T0 43 28 14
5] 14 14 12 9
3 T 4.5 5 3,5
9 (| 9 4.7 2,3
46 15 6 3 ), 0
23 18 12 6 J
22 7 15 7.5 3
19 17 16 9,5 —
17 Y 9 5 3
1,60 4 —1 <0 50 —
6 22 22 24 -
3 10 6.5 6,5 2
9 10 7 5,5 3,9
46 27 12 7 1,5
23 33 23 15 —
22 25 21 I 7
19 27 25 22 —
17 15 16 7,5 3
1,70 4 — —_— — —e
6 52 75 - —
3 18 17 —_ —_
9 18 15 — —
45 53 30 12 —
23 75 60 — -
22 60 45 37 —
19 45 45 — —
17 48 30 13 —
l i Eﬂ 4 p— —_— o e
ﬁ —— < — ——
3 42 — — —
9 44 —_ — —_
46 it 90 — -
93 165 135 - —
22 120 70 — -
19 105 xSt = o
17 67 65 — e

I 3ajansas NAOTHOCTL HE NOCTHTAETCH.
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JIeHHBIX rpyHTOB. Cjeayer HaNOMHHTB, 4YTO oGpaszunl Ne 4, 6,
3 B 9 npexacTasasfoT coboll aAaI0BHANBHbBIC HAHOCHI HH30BHIT
Amy-Ilape, XOTOpBHIM CBoOHCcTBeHHBI cJjabo BhipaKeHHas
CTPYKTYPHOCTh, OTCOPTHPOBAHHOCTL (PPAKILHOHHOrO COCTABa 4
OKataHHas (opMa YacTHIL, YTO ABJAAETCA NPHUHHON NOHHIKCH-
HOH YIUIOTHAEGMOCTH 3THX TPYHTOB H, oco0enno, c.aabozaco-
aennoro rpynta Ne 4. Kpome Toro, B3TOM, NOC/AeiHEM, ciy-
yae MOMKET CKasbIBATLCS MEeNTH3UPYIOLLee BJAUSHHE CO CTOPOHLE
COJIEBOTO pacTBOpa cJabOH KOHIEHTpalHH.

VCAODHBIE OBO3HAUYEHWSH !

[ ] obbEmubik BEC
o——0c KOAHYECTED PARDTHI
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P u c.9 lpeneasnasd naoTHOCTL TPYHTOB PA3AHUHOrO COJNEBOFO
cocTaBa H KOJduuecTBO p.6uTh, notpebHoe 1y NOCTHREHHA o= 1,0 m| ¥
" Npd BAAKHOCTH, PABHOH MAKCHM2ALHOH MUJEKYyasp-
HOH BJATOEMKOCTH,

[Ipp GoablIOM KOJHYECTBE JErkopacTBOPHMBIX cOJief
(o6pasum Ne 6, 3 1 9) ynJIOTHSEMOCTH TPYHTOB BO3pacTaer
(puc. 9); pesxo cHHIKAeTcsl KOJHYCCTBO padoThl, NOTPeOHOE
JJ151 AOCTHIKeHus 1000 3alaHHOH IJOTHOCTH, H NOBLILAIOT-
cs Mpejesbiibie 2Hauvenns nocjaenHed.  Tak, Hanpumep, Aas
ciaabosacosiernHoro rpydra Ne 4 370 npedenbHoe 3duaye-
Hue — 1,63 1/M3, nna cuapHozaconeHHBXx — 1,70—1,77 7/a’
[lonoxurensnoe geficTBHE JErkopacTBOPHMBIX  COJEH Ha
YIJIOTHAEMOCTE FPYHTOB BO3pacTaer C MOBLIULEHHEM CTEeneH:y
HX 3aco/ieHusi (oOpasubl Ne 6 4 3), a TakiKe B 3aBHCHMOCTH
OT KA4eCTBCHHOrO COCTABA COJEH; OAHHAKOBAas YIJIOTHSE-
MocTh oG6pasuoB Ne 3 u 9, coaepxauwinx 16 u 10% coaeii,
00yCJ/IOB/IHBAETCS MOBEILIEHHBIM COAEPIKAHHEM B IMOCJEIHEM

J — 46 33



rpynTe cepHokucaoro Mmaruus (raba. 1) u ocoGenHocTsiMH €ro
TPaHYJOMETPHYECKOro COCTaBa, NpHOJHXKAIOIIErocs K cocra-
BY ONTHMAJBHBIX MEeCYAHO-TAHHUCTEIX CMeCel, B KOTOPBIX,
Oaarofapsi onpeleseHHOMY COOTHOLIEHHIO MeXJAy KOJHYecT-
BeHHBIM COAepIKaHHeM BCex ¢paxuuil, obecneynpaercs Had-
Hoaee KOMNAKTHOE B3aHMOPACTOJIONKEHHe YaCTHIL

Hasectno, 4To KoJsingecTeo pabotsl, norpebHoe 1Jis1 MOCTH-
JKeHHs 3a/1aHHOM MJIOTHOCTH, 3aBHCHT OT BJAKHOCTH TPyHTA.

W3 rabs. 7 BHAHO, YTO ¢ NMOBLILEHHEM BJAXKHOCTH TPYHTA
JI0 HHIKHEro npejena MJacTHYHOCTH noTpebHoOe KOJHYeCTBO
paboThl yMenblluaeTcs B IBa — TPH pasa H 3(Q(eKTHBHOCTh ee
B IPYHTaxX pasjHYHON CTeNneHH 3acOJIeHHsi CTAHOBHUTCSH TOYTH
ONIHHAKOBOH. BJaXKHOCTbI0O rpyHTa HE TOJLKO ONpeaensercs
norpebHoe KojJudecTso paboTsl, HO W OrpaHHYHMBAeTCA [pe-
JieJIbHasA CTeNeHb ero YIJIOTHEHHS: NMPH BJAXHOCTH, COOTBeT-
CTBYIONIEH HWMKHEMY Mpeaesy IJIACTHYHOCTH, 0GBLeMHbIH Bec
FPYHTOB PasjIHYHOr'O COJIEBOrO COCTaBa peiako IpeBbIILaeT
1,65 7/#% IlosoxuTensHoe BAHSIHAE JErKOPacTBOPHMBIX coJlef
Ha YNJOTHAEGMOCTh NbIJIEBATOCYIJIMHHCTEIX TPYHTOB CKashbl-
BAeTCA IMaBHLIM 00pa3oM npH BAAXKHOCTH, OJH3KOH K Ma-
KCHMaJIbHOH MOJIeKYJIAPHOil BJIaroeMKoCTH.

A. H. JleGenessim [2] u ApyruMu HecjefoBaTe IMH yCTa-
HOBJIEHO, UTO MaKCHMaJbHas MJOTHOCTb I'PYHTOB JIOCTHIAET-
CSl IPH ONPEAEJCHHON «ONTHMAaJbHON» BAaXKHoCTH. B nesaco-
JIEHHBIX I'PYHTAX ONTHMAJbHAA BJAXKHOCTb JIEKHT MEXKY
MaKCHMaJIbHOH MOJIeKYJIAPHON  BJAarOeMKOCTBIO H HHAKHHM
NPEAeJIOM ILIACTHYHOCTH; MOJ BJIHSANHEM JIETKOPACTBOPHMBIX
COJied OlTHMAJbHAs BJAMHOCTL CHMIKAETCH 3a NpeaeJhl Ma-
KCHMAJILHOH MOJIEKYJAPHON BJAroeMKoCTH.

Bosspamasice K naHubiM TaGJa. 7, PacCMOTPHM YIIOT-
HAEMOCTb HIICHPOBAHHBIX rpyntos (Ne 23, 22, 19 u 17).
Hecmorps na pasianume HX IPaHyJOMETPHYECKOrO COCTaBa
H HEOJIHNAKOBOE CO/leprKalHe Irunca, npene/bibie MIOTHOCTIH
THIICHPOBAaNHLIX IPYHTOB OueHb GJIH3KH MexAy coGoil u npax-
THYECKH HC OTVIHYAIOTCS OT ILIOTHOCTH HE3ACOJeHHOro Jecco-
BHAHOTO CyranHKa. OaHako st JIOCTHXKCHHS Kak npeseb-
HOH, Tak H JoGOH 3afanHOfl MJIOTHOCTH B THICHPOBAHHBIX
rpynTax TpeOyercsi NpHMepHO B ABa pasa Gl.bluee KoJHYe-
CTBO PﬂﬁDTH no CPABHCHHIO C He3acCOJICHHBIMH CYTJITHHRKaMH,
B MeHblueli crenenn oHO SaBHCHT OT TPaHYJIOMETPHYECKOTO
COCTaBA IHICHPOBANNBIX IPYHTOB: Jerde IPYruX YJIOTHACTCH
Cynecuannt rpyuT (Ne 17) n tpyanee — raunuctuii (Ne 19).

Koanuecrso paGorsl, HeoGxoaumMoe a9 noayucHHs 331aH-

34



HO#M MJIOTHOCTH B THIICHPOBAHHBLIX IPYHTaxX, KaKk H B HE3aco-
JIEHHBIX, 3ABHCHT OT CTCNEHH HX YBJAXKHEHHS: NPH BJaXKHOCTH,
COOTBETCTBYIOIIEH HHMKHEMY TIpeAesy IVIaCTHYHOCTH, MoTped-
HOE KoJiHuecTBO paboThl YMEHbIIAETCH NMpHMEpHO B JiBa pasa
10 CPABHEHHIO C TCM, KOTOPOE 3aTPayHBaeTCs NPH BJIAKHOCTH,
paBHOH WJIM MeHblell MakCHMaJbHOH MOJIEKYJ/sipHOIl BJaro-
€MKOCTH; 0pH 9TOM MnpejfesbHad MJOTHOCTh TIPYHTOB He
npessiuaer 1,6—1,7 r/x3.

IToBbiienHyio yIJIOTHAEMOCTh M CHHXKEHHE [pPele/ioB
ONTHMAJILHOH BJIAJKHOCTH B TPYHTaX, COAepXKalluX Jierko-
PacTBOPHMEBIE COJIH, MOKHO pacCMaTpPUBATL KaK CJeJICTBHE
JErsiapaTtaiud M KOoaryJsalH{ KOJJIOHAHLIX YaCcTHIL MO BJIHSA-
HHEM COJIEBLIX DACTBOPOB BBICOKOH KOHLEHTpALUH: Jeruapa-
THPOBAHHBIC KOJJIOHJAHLIE YACTHIL, CBA3aHHLIE B BHIE
CTPYKTYDHBIX arperaros, MOryT ObiThb pasMelleHbl B JaHHOM
o0bemMe GoJiee KOMIAKTHO M ¢ MeHbIlel 3aTpaToi paboTel Ha
HX TMepeMCLIeHHe 0 CPaBHEHHIO ¢ MeHee CTPYKTYPHBIMH
FPYHTaAMH, YACTHIB KOTOPHIX HMEIOT Ha CBOEH NOBEPXHOCTH
OoJiee pasBHThIE TWIEHKH CBSI3AHHON BOJHIL,

Heo6xogumocth 3arpartsl 60JblIero KoJduyecrsa paGoThl
NpH YIVIOTHEHHH THICHPOBANIBX TPYHTOB BHI3BLIBACTCH MEHb-
el yao00moiBHKHOCTLIO YACTHIL H CTPYKTYPHBLIX arperaton
B MPHCYTCTBHH KPHCTAJJIOB I'HICA, YCHAHBAKUIMX BHYTpeHHee
TpeHHe MeXxay JeMeHTAMH cKeJera,

AHAJIOTHYHBIH XapaKkTep BAHAIHSA JETKO- H TPY/AHOPacTBo-
PHMBIX COJIEHl Ha CKHMAEMOCTh NBIIEBATOCYIJIHHHCTLIX TPyH-
TOB ycTaHos/ieH Hccaenosannamu E. JI, Poxpmecrsenckoro u
A. H. O6enbuenko [8]: JerkopacTBOpHMEIE COJIH YCHAMBAIOT
[poLecc KOMIPECCHOHHOTO CHKATHA; B IPHCYTCTBHH TPYHHO-
PacTBOpHMOrO THICA [OCJCAHHH TIPOTEKaer ¢ MeHbImeil
HHTEHCHBHOCTBIO,

Pesyasrate o6cegoBanus nam6 oOBaJOBAIHA Ha Awmy-
apoe, orchinaBumnxcsa 63 YIJIOTHEHHS W3 PPYITOR PasJjHyto-
') COCTaBa, TAKMKe YKashlBalOT HA TO, YTO YEM BLIILIE CTENEHb
3acoienns rpynTa, rem 00J1€¢ NJIOTHEIM SIBJISIETCS TEJM0 AaMObl.

Hapsiy ¢ nofoxurenbiniM BAHSHHEM JErKOPACTBOPUMBIX
COJIEH Ha YOJOTHAEMOCTb TMbIIEBATOCYTJIHHHCTEIX TPYHTOB,
CJACLYET OCTAHOBHTHLCA Ha ABJIEHHSX PAasyNJOTHEHHS, IPOUC-
XOAALIEro B IPHCYTCTBHH HEKOTOPLIX codedl. JIeTom Ha nopepx-
HOCTH COJIOHMAKOB CyJb(aTHOrO THMA NOCTONHHO o6Gpasyercs
TaK HasblBaeMblll «NYXJSK»— CJIOI CBINYYEro rpyHTa TOJIILH-
HOH 2—D5 cM, B KOTOPOM COBEPUIEHHO HAPYIUIEHA CBA3b MEXkKay
CTPYKTYpHEIMH MHKpoarperaramu. To xe camoe nabaiwonangoch
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# npu JsaGopaTopHLIX HCCAEAOBAHHAX 3aCOJNEHHBIX TPYHTOB!
YIJIOTHEHHble - 00pasilkl NpH HAJHYHH B HHX CepPHOKHCJOrO
HaTPUS C TeMeHHeM BpeMeHH MnpeBpallajuch B OECCBA3HYIO
ChiNyuyyio Maccy (HayaJbHasi H NMPOMEXKYTOYHASA CTAJHH 3TOrO
npouecca BHAHLI Ha puc. 10).

Muorue coas, BcTpedalollHecss B TPYHTax, COJEpiKar B
coCTaBe CBOMX MOJIEKYJl KPHCTAJJH3AUHOHHYIO BOLY; Hamnpu-
Mep, B CEPHOKHCJIOM HATpHH MOXeT yaepxatbcsa a0 10 mone-
KyJl BOAbI, KOTOpasi HaYHHaeT HHTEHCHBHO YIaJsITbCA TMPH
reMmnepatype csuline 30°. Tlpotece o06e3BOXKHBAHHS COJIH
CONMPOBOXKAACTCA NEPEecTPONKOH KPHCTAJVIHUCCKOH pelueTkis

P u ¢, 10. PazynaoTrenne rpynTa, cosepxaiero CepHo-
KHCALIH HaTpHid.

MOJIEKYJ/Ibl, YMeHbILEeHHEeM ee o6beMa H HapyueHueM cpsasef
MEMAY KPHCTaJJIAMH COJIH H FPYHTOBLIMU YaCTHUAMH WJIH HX
arperataMi; B pesyJjibTaTe 3THX fABJEHHI H MPOHCXOJHT pas-
PyLUI€HHE MOHOJHTHBIX 00pasnoB rpynra HJH ofpasoBalHe
«IMyXJAsiKa» Ha NOBEPXHOCTH CyJb(PAaTHLIX COJOHYAKOB.

YCANOYHBIE CBOHCTBA

MoHoJIMTHOCTE TPYHTA B TeJIC SEMJAHBIX THIPOTEXHUYe-
CKHX COODYKEHHH MOJKET HapylaTthCcsi B pesyJibTaTe NOAB-
JIEHHS B HEM yCamouHblX Tpeutun. HMapectHo, uro mcnapexnue
BJard COMpOBOXJAercsi ycaakon (cokatHeM) rpyHTa. Yem
OoJsibllle pasHHLA MeXXJAy CKOPOCTBIO HCMNapeHHs BOAHI C
NOBEPXHOCTH IPyHTa H NOJATATHBaHHeM ee 3 GoJjee ray6o-
KHX cJioeB, TeM HepaBnoMepHee OyAyT HANPSIKEHHA CHKATHS
B Pas/qHYHbLIX TOUKaX IPYHTOBOrO MOHOJIHTA, B pe3yJbTaTe
YCro M MOTYT MOSIBJAATLCA YCAA0UHBbIE TPEUIHHHI.
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Ycanounbie cBONCTBA FPYATOB (BeJHYHHA YCANAKH H Xapak-
TEp ee NPOTEKAHHUSA ) 3ABHCAT OT MJAOTHOCTH TPyHTa, ero rpaHy-
JIOMETPHUCCKOTO cocTaBa (raapHsIM oO6pa3oM OT CTENEeHH JHC-
MCPCHOCTH), KOJNIHUCCTBA ColepiKaulefics B rpyHTe BOALL, a TaK.
Je OT psajia BHELHUX TNPHYHH, YCKOPSIOUHX HCNapeHue.

Hceneaosanus, NpoOBOAHBLIMECA HA HCKYCCTBEHHBIX CMe-
CHAX JIGCCOBHANLIX CYINJIHHKOB C Pa3jHYHbIMH  COJISIMH,
NOKa3LIBaoT, 4YTO JIETKOPacTBODHMbLIE COJIH TOPMO3AT PasBH-
THE YCaJOuHOro MNpouecca H CHHMKAIOT KOHEUHYI0 BeJHUHHY
JuHeiHoll ycaakn. Bojsee pacTBOpHMEIE COJIH — XJOPHCTLL
HATPHIA W CEPHOKHC/ABLIH MarHHMi OKasbiBaloT HauwdoJCe AKTHB-
HOe BJHSIHHE, KOTOpPOE YCHJHBACTCH C MNOBBLILUEHHEM JAD3H-

DOBKH COJIH.

YCAODBHBIE OB O3HAUYEHWA :
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P nc 1l Jlaneknaa ycaaxa (npn mcxomnoft maawuocts, paBsO#H Bepx-
HEMY MPENeNy naiCTH (HUCTH),

OTH NOJOKEHHS MOATBEPIKAAIOTCH W Pe3yabTATAMHA
HCCJIC/IOBAHHS €CTEeCTBEHHLIX 3aCOJIEHHLIX TPYHTOB (pHc. 11).
B rpyurax GAM3KOro rpaHyJIOMeTPHYECKOro COCTABA BeJHYH-
Ha JIHHEHHOH YCAJKH TeM MeNblue, YeM Bbille COAEpIKaHHe
coJieii. KOMH4eCTBO MCnapHBIecs BOAbl B 3aCONCHHBIX FPYH-
Tax MCHbLUE M0 CPABHEHHIO C HE3ACONEHHLIMH TPYHTaMH, a
fipollecc HcnapeHus BoAbl GoJiee npogoJKHTeaeH. Baamuocts
npeaesa ycaakd B CHJAbHO3ACOJICHHBIX TPYHTax Bo3pacraer
no 5—7 n paxe jo 10%, nporus 1—29 B He3acoacHHBIN
HJIH caabo3acofleHHBLIX. L

Ycajounble CBOMCTBA NBIICBATOCYIHHHCTBIX rPyHTOB,
[TOAABARAEMbIE MOA BJHAHHEM JIErKOPACTBOPHMLIX coJeil, |
BOCCTaHAB/HBAIOTCHA [10CAE HX BbLILLEJAYHBAHUA: CHINKACTCH
BJAXKHOCTh Mpejena ycaiak, TMOBBLILACTCH BeJHYHHA ee H
BO3pacTaeT CKOPOCTL PA3BHTHS YCAAOUHLIX siBJEHHMIL
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MexanuyecKkHe aHaJii3bl 3aCOJIEHHBIX TPYHTOB NOKa3dbiBa-
10T, 4TO TOCJe PaccojeHnsi Pe3KO BO3pacTaer cojaeprKaHue
TOHKO/AMCNEPCHBIX YACTHIL 34 CYET paspymieHHs CTPYKTYPHBIX
MHKpOarperaToB. ‘YUHThIBas, YTO CTeleHb AHCTIePCHOCTH IPyH-
Ta BJAMAET HA ero ycajouHble CBOICTBA, MOXHO NPHATH K
BBIBOAY, UTO YMEHBIIICHHE BE&JHUYHNBE YCaJKH B 3aCOJIEHHBIX
FPYHTAX BbI3bIBAETCH NOHHIKEHHEM AKTHBHOCTH KOJJIOHIHBIX

yacTHll, HaXOAAIIHXCA B CBepHyToM cocrosHuH. Mmeer

3HaueHHe H MEHbIIee KOJHYECTBO BOJbI, HCMapsiollieecs H3
34aCOJIeHHBIX TPYHTOB.

3amesIeHHBHT Npollecc BOJAOOTAAYH B 3aCOJEHHLIX IpyH-

TaX MOXKHO OOBACHHTE IMOHHIKCIHOH YyNpYrocrbio nNapos coJie-
BbHIX pacTtBopoB. IlpH 3TOM CKOpPOCTH HCHNAPEHHA BOJAL M
nojgaud ee H3 IJyOOKHX CJ0eB K Hcnapsiollefl noBepXHOCTH
BLIPABHHBAIOTCS, HATIPSMKEHHS CKATHA B Pas3jHUIHBIX TOUKAaXx
rPyHTa cTaHoBATcs Oosiee paBHOMepHLIMH; Gaarofapsa sToMmy
ycTanasjnBaercs OoJee CMOKOHHOE  pa3BHTHe TMporecca
YCaAKH W HCKJIIOYAETCA HAH 3HAYHTEJbHO YMeHbIIaeTcs
BO3MOXKNOCTE 00pasoBanua ycaaounwX Tpemun [1].
- Pesyastatnl JabopaTopHHX HCCJAeNOBaHHil TOATBEpHKAa-
IOTCA HabJoaenusaMH 3a cocTogHHeM mamb ofGpajoBanus B
HH30BbAX Amy-Jlapbu: Ha yyacTKax, OTCHIIAHHBIX H3 TPYHTOB
XJIOPHAHOrO THNA 3acojieHns, AaMObl HMeloT 60Jee MOHOMHT-
HOE CJIOJKEHHE [0 CPaBHEHHIO C He3aCOJEHHLIMH TPYHTAMH,
H300UWIYIOUIHMH TPELIMHAMHE, HeGOJBLIHMH MYyCTOTAMH H XO-
AamMu aemJyepoces. PassutHio noiseMnoil ¢ayHel GaaronpusT-
CTBYIOT yCaJ04Hble TPEINHHBI, NOABASIOMHEC NpH OGLICTpOM
NPOCHIXaHHH HE3aCOJIeHHBIX TPYHTOB M YJAYYILAIOLIHE YCJIO-
BHA aspanuu B Teae namObl.

Ipyutel CyabhaTHoro THna 3acojieHns Meree G1aronpHsr-
Hbl J/15 OTCHHTKH naM0 o0BaJjioBaHHs; NONCPeUnbIil mpohun
MOCACAHHX eXKEeroxHo «cpabaTuBaeTca» Ha 2—3 cM B pe3y.ib-
TATe DpAa3BeBaHHs PBHIXJIOro CJOf I'pyHTa («nyxagxas), 00-
pasyionierocsi Ha OTKocax H rpebHe jaamObl B JIETHHE Me-
CAILBI,

Hcenenosanne rHncHpPOBAHHBIX TPYHTOB NMOKa3bIBaCT, UTO
FHIC He BJIHAET HA MHTEHCHBHOCTH PAa3BHTHS yCATOYNbBIX AB-
JIeHH i, HO He3HAYHTEJIBO CHHIKACT KOHEUHYIO BCJIHUHHY ycas-
KH. B 1anHoM caydae BAHSAHHE THICOBBIX KPHCTANIOB MOMXKHO
CpaBHHBATbL C BJAHAHHEM HHEPTHLIX NCCUaHLIX (paKUuil, CHH-
HKAWIKUX OTHOCHTE/bHOE COJACpPIKANHE AKTHBHBIX TOHKOJHC-
NEPCHBIX YaCTHL H BbISHIBAOIIHX 60Jiee paccpeaoToueHHOe:
pacnpenejieHde HX B CHCTeMe CcKeJera,
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HABYXAHHE

Hekotophie siBJCHHS, XapakTepH3ayloliHe NoBeleHAe TPyH-
TOB B THADOTEXHHYECKOM COOpYXKeHHH, OOYCJOBAHBAKOTCH
Goableil HaH MeHbllel cnocoOHOCTBIO HX K Habyxaunio. Hn-
TEHCHBHOE HJH HepaBHOMepHOoe HalOyxaHHe TpPyHTa MOMKeT
NMPHBECTH K BO3HUKHOBEHHIO HEPABHOMEPHBIX HaNpPsKeHH# B
rPYHTOBOM MaccHBe W o6pasoBanuio Jedopmanuil BCnyYnBa-
HHA, TPEUIHH paccjlauBaHHs H Ja)e K paspyulIeHHIO OTHe/ib-
HHIX 9JeMEHTOB coopyxeHnusi (GeToHHBIX TPyO, MOANOPHBIX
credok). C apyroit cTOpoHbI, HaOyXaHHe MOXET HMeTh H M0JI0-
HTEJbHOEe 3HayCHHe, Korja B pe3yJbTaTe ero NPOHCXOMHT
CMblKaliHe ycafouHbIX TpelUlHH W BOCCTaHaBJHBAETCA MOHO-
JHTHOCT FPYHTOBOrO MACCHBA HJH YMEHbIIAETCs pasMep
AKTHBHBIX 0P, BCICACTBHE YEero cCHUXKaercs (PHABTPALHOHHAA
cnocoOHOCTL IPYHTA.

Ha6Gyxanne 3aBHCHT OT MHHEPaJIOTHYECKOr0 COCTaBa H
CTeNeHH JAHCHePCHOCTH MPyHTa, eMKOCTH NOMJIOIEHHS H cOcTa-
Ba [OTJIOLIEHHBIX OCHOBAHHH M OT COCTaBa H KOHIEHTpPaIlHH
COJIEBEIX PACTBOPOB B I'PYHTOBLIX NOpax, TO eCTh OT TeX .NpH-
UHH, KOTOpPbIE TNpPeAONpee/faioT BO3MOXKHOCTL OoJiee WK
MeHee HHTEeHCHBHOrO Pa3BHTHS I'HApaTHbIX 000Ji0YeK Ha IPyH-
TOBBIX YacTHLAX.

PeayabraTe HaUIHX HCCJENOBAHHH MNOKAasHBAIOT, UTO B
KOHIIEHTPHPOBAHHLIX COJIEBLIX PACTBOPAX, BHISLIBAIOUIHX KOA-
TYJISIAID  KOJMVIOMAHBIX uacTtul, HabyxaHHe 3acojieHHbIX
TPYHTOB NMpOTeKaeT MeHee WHTEHCHBHO, YeéM B JHCTHJJIHPO-
BAHHOH BOJe; NPOTHBONONOKHEIN 3bhdexr Habaopancs B
pacTBOpax COMHl BCJIGJICTEHE ee MENTH3HPYIOMIero BJIHAHHA,
a TaKXe B pacTBOpax XJOPHCTOrO HATPHs BBICOKOH KOHILEH-
TpalHy, YT, BEPOATHO, MOKHO O0BSCHHTD HAMEHEHHEM COCTa-
BA [NOTJAOHIEHHBIX OCHOBaHHIL,

Ha puc. 12 npeacrasjientl naHHbLIe, XapakTepHsyiollHe
HaOyXaHHe B €CTECTBEHHBLIX 34COJIEHHLIX TPYHTAX PasJHuHO-
ro cocrasa.

Conocras/ienHe 3THX AaHHLIX NOKa3blBAET, YTO BEJHUYHHA
nabyxaHua B OCHOBHOM OMNpeJeJIieTcss CTeNeHbio JHcnepc-
HOCTH HCCJIEOBAHHLIX IPYHTOB; NPH OAHHAKOBOM HJH OJiH3-
KoM coaepxandd  uvactuiy Measue 0,001 mm  pesanunna
nadyxanns TeM MeHbLIe, YeM Bpile COAepIKaHHe Jerkopac-
TBOPHMBIX cojledl. OTKNOHeHHA OT 3TOi OOUIEH 3aBHCHMOCTH
HMeIOT MecTO B obpasmax Ne 2 u 4; oGpasen, Ne 2 naGyxaer
CHJblee, uem obGpasen Ne 5 (npH oAHHAKOBON CTeneHH aucC-
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MEPCHOCTH W O0uIeM Ccoep)KaHUH JEerKopacTBOPHMHIX coJiedl
B oOOMX TpyHTaX, HO TPH 3IHAYHTENBHOM npeolaasaHuu
B oOpasue Noe 2 XJIOpUCTOro HaTPUSL HaA APYrHMH COJAMH);
oOpaseu caabosacosicHHoro rpyira Ne 4 npu MeHbluei cre-
ITEHH JIHCTHIEPCHOCTH, N0 CPABHEHHIO C He3aCOJIEHHBLIM TPYHTOM
Ne 46, Gosiee noasepkeH HabyXaHHIO.

YCAODBHBIE OBO3SHAUEHWS :
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P u c. 12 3asucumocts vabyxanna OT CTEneHH AWCNepCHOCTH H COAep-
HMAHKA ACTKOPACTBOPHMBIX COAEH.

I'nnc, B oT/IHUHE OT JIETKOPAcTBOPHMBIX COJIeH, He OKa3bl-
BAeT aKTHBHOIrO BJUSIHHA HA cnocoOHOCTH TPyHTOB K Halby-
XaHuio,

[Nlonuennas cnocoGHOCT K HabyxaHnHIO B TpYHTaX,
conepauux 60JbI10€e KOJHYECTBO JIETKOPACTRBOPHMEBIX COJIEH,
BOCCTaHaBJ/JHBaeTCA MocJle HX BhiMbiBaHus (Taba. 8),

B cnabosaconennom o6Gpasue Ne 4 nocjie ero paccoJieHHS
cTenenb HabOyXaHHs YMeHBIIHWJIACh, B TO BpeMs KakK BO Bcex
OCTa/JbHBLIX Caydyaax nabaionaercs yBeauuenHe HabGyXaHHA
TeMm B OoJibllelf cTenenH, YyeM CHJibHee OHO GLII0 NMoAABJIEHO
IpH HAAHYHH JErKOPacTBOPHMBIX COJIeH.

Kak ormedaJjoce Bhille, HabGyXaHHe TPOHCXOAHT BCJEH-
CTBHE PA3BHTHA THAPATHLIX 060J0MEK Ha MOBEPXHOCTH IpyH-
TOBbIX YACTHMI[ H 3aBHCHUT OT CTEMEeHH AHCMEPCHOCTH TPYHTA.
ITonasaenne 3TOr0 npouecca B NPHCYTCTBHH JEMKOPAaCTBOPH-
MbIX COJIeH TMPOHCXOAHMT B pe3yJibTaTe YMeHbLIEHHS TOJILIHHBI
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Talauyga 8

EaGyxanue rpyHTOB A0 H Nocie paccoseHHs

M rpyuETa 3 6 9 4

A0 PACCONEHHA 3 BN 4 14

Hadyxaume » %,

nocae pacconeHis ;i 12 6 r 9

THAPATHHIX O00JIOWEK M AKTHBHOH yAe/qbHOH TOBEPXHOCTH
I'PYHTa B CpPe/ie COJIEBBIX PACTBOPOB BRICOKON KOHHEHTpPAILHH,

Oranunoe mnosegexune obGpasua Ne 2 ¢ BLICOKHM cojmep-
KAHHEM XJOPHCTOrO HaTpHsT MOMKHO paccmarpuBath Kaxk
caencTnue OOMEHHbLIX peakini, HanpasJeHHbiX B CTOPOHY YBe-
JIHYCHHS COAEpKANKA MOTJIOMEHHOr0 HAaTPHS H Bhi3bIBAIOULHX
NnoBHilI€HHe THAPOMUIABHOCTH IPYHTA.

Bce sccnienoBannpie cBoficTBa caabosacosieHHOro I'PYHTA
Ne 4  (noBwileHHble SHAYCHHST NpejesoB [NAACTHYIHOCTH W
CHH>KEHHE HX B PACCOJIEHHOM TPYHTE, NOHHMKEHHaf cnocob-
HOCTh K YIJIOTHEHHIO TNOJ BO3/eHCTBHEM VIapHbIX HATPY3OK,
MOBHIIIEHHOE HaOyXaHHe H CHHZKEHHE ero Mnocje paccoJeHus)
[NO3BOJISAIOT CHUHTATh, HTO BCE 3TH CBOHCTBA SIBJSIIOTCA CJen-
CTBHEM NENTH3HPYIOUIEro BJAHAHHS cJabulX COJEBbIX pacrpo-
pOB onpejleleHHOH KOHUEHTPallHH.

B zakaiouende cjeayer oTMeTHTb, 4TO HH OJHO H3 HCCJe-
JIOBAHHBIX CBOHCTB TPYHTOB, cojaepkauiux ao 169% Jerkopac-
TBOPHMBIX covieff H A0 379, ramnca, He yXyAIIaeTcs NOJ BJAHS-
HHEM TIOCJIE/IHHX HACTOJIBKO, 4TOOK HeJb3si OBhLAO0 HCIO0Jb30-
BATH 3ACOJIEHHbIE I'PYHTHl B Ka4ecTBe CTPOHTEJBHBLIX MaTepHa-
JOB LISl BO3BEACHHS 3eMJASHBIX I'HAPOTEXHHUCCKHX COOopy-
HKEeHHH;, B pajle cAyyaeB OoTMEdaeTcst jame NOJOKHTEAbHOE
BJAHAIHHE coJielt Ha cpoficTBA NBLUIEBATOCYIVIMHHCTEIX TI'pPyH-
TOB — MOBBILIEHHE  YIVIOTHAEMOCTH, CHHIKeHHE BeJIHYHHEL
yCaaKH H HaGyxauus B NPHCYTCTBHH JErKOpacTBOPHMBIX
COJIeH, YCHJICHHE COMPOTHBACHHA CABHTY RO BJAHAHHCM FHOCA.

OcHoBHBIE JKe CBOMCTBA SACOJIEHHBIX PPYHTOB, HCIOJIBL3Y-
EMbIC B KAYeCTBE PACUETHLIX XAPAKTePHCTHK MNpPH TMPOEKTH-
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POBaHHH COOpy:KeHuil (conpoTHBIEHHE CABHTY, KO HIH-
eHT (hHIbTpaliHK), ONpeAensioTcd He CTONBKO KOJHUYECTBEH-
HBEIM cOJlepXKaHHeM CoJieff, CKOJbKO HMX KaueCTBEHHBIM
COCTABOM H YCJOBHSIMH PaGOTH I'PYHTA B TeJsieé COOPYKEHHH.

STH yeJaOBHS MOryT OHITH HauMeHee OJaronpHATHBIMH B
COOpYReHHsIX Majoit BbICOTH (B namGax), rje B mporecce
conesoli cy(dpo3nH BO3IMOKHO Pasyn/oTHEHHe IPyHTOB, a B
CBSI3H C STHM yCHJeHHe (HIbTPAIHOHHOH CNOCOGHOCTH B
JBa — CeMb pa3 M IOHHMKeHHe COMPOTHBJIEHHs CHABHIY B fIpe-
nesnax go 10 — 259, nmo cpaBHeHHUIO C HX HCXOAHBIMH BeJIHYH-
HaMH ([0 paccoJieHHs); NPH 3TOM MaKCHMAaJIbHOE CHHIKeHHE
COMPOTHBJIEHHSI CABUIY, OTHOCAIEeCd K TDHICHPOBAHHBIM
rPYHTAM, TOYTH HE BBLIXOAMT 3a Tpejesbl TOH NOBbLILEHHOH
NPOYHOCTH, KoTopoit obganaior Oojee JierKkHe PasHoCTH 3THX
IPYHTOB MO CPaPHEHHWI0 C HE3aCOJEeHHBIMH JIECCOBHAHBIMH
CYTJIHHKAMH,

YeroliuHBOCTE COOPYMXEeHHH, OTCHNAHHBIX H3 3aCOJIEHHBIX
rPYHTOB, MOXKeT ObiTh ofecriedeHa yCHJEHHeM HX NonepeyHoro
npoduist. B oT1ebHBIX c/Iyd4asx MOTYT OBITh NPERyCMOTPEHb!
npocreiiline MepoNnpuUATHS, HanpasJieHHbI¢ Ha CHHXEHHE
HHTEHCHBHOCTH (HJABTPAUHH M BHIEJAYHBAHHA COJIEH
(KOIbMATHPOBAHHE OTKOCOB, YCTPOHCTBO AHTHQHJILTPAIHOH-
Horo 3y6a B OCHOBAHMHM coopy:keHH#t u Jp.). HTo Kacaercs.
rPYHTOB ¢ npeobjajaionidM BHICOKHM COAEpKaHHEM CepHO-
KHCJIOro HaTpHu#, crnocobcrByronfero o06pasOBaHHIO «NMyXJis-
Ka», TO HeoGXOMHMO MpPH NPOEKTHPOBAHHH lONepeynoro npo-
Guas npelycMaTpHBaTh 3anachl Ha BO3MOXHOCTbL €XKerojiHo-
ro paspepaHusi ¢ rpebGHa H OTKOCOB jaM0b MOBepXHOCTHOTO
CJ10 TOALHHOR 1O 3 CAM.

B 6odee KpynybiX COOPYXKEHHSX NpPOLECCH CoJeBol cy(d-
{oszun OyayT nporekats ¢ MeHblIed HHTEHCHBHOCTbIO, H
IJIOTHOCTE FPyHTa OYJeT OCTaBATbLCH CPABHHTEJIBHO NMOCTOSH-
HOlt Gaiarofapsi BO3JelCTBHIO Ha IPYHT HOPMAaJBHOrO Jasje-
uus. I[lpr Takom yc/0BHH M NpH HOpMaJbHOH pabore ApeHH-
PYIOIIHX YCTPOHCTB pacTBOPHMbIe COJIH, a paBHbIM 00pasoM
M MpOlecc HX BhllejauHBaHusa He OyJIyT OKasbiBaTh CyIIecT-
BEHHOTO OTPHLATEJNBHOIO BJIHAHHA Ha NPOYHOCTHBIE CBOM-
CTBa I'PYHTOB.

[Ipu BO3BEJEHHH HJH PEMOHTE COOPYKEHHH pelaolee
JHAUYEHHE HMEeeT KauecTBO BLINOJHEHHbIX 3eMJsHbIX pabort,
obecneunpalomiee HeoOXOAMMYIO IWIOTHOCTb 3aCOJIEHHBIX
rpyHToB (B nam6ax — ne Huxe 1,6 7/, B cMauuBaeMoi
30He NJIOTHH He HHXe 1,7 — 1,8 7/#*) n OoJiee HJAH MeHee
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paBHOMEpHOE pacnpeje/ieHHe cojel B TrpYHTOBOM Mac-
CHBE.

[Ips YIJIOTHEHHH BCeX THNCHPOBAHHBIX IPYHTOB, OCOGEH-
HO TAMKEJOCYIVIHHHCTHIX, CJIelyeT YYHTHIBATb, 4TO ANS AOCTH-
JKOHHs! 3afaHHOil MJoTHOCTH Tpelyercs satpaTiTh paboty
B JIBa — TPH pasa 6oJbIIYIO N0 CPABHEHHIO C HE3aCOJIEHHBIMH
IPYHTAMH.

VuuThBas BCe H3JIOXKEHHOE, MOXHO pPeKOMeHJ0BaTh CJje-
AVIOIHEe HOPMBI JIONYCTHMOrO COAepMKaHus Cojell B Mnbliepa-
TOCYIVIHHHCTHX IPyHTaX, NpefHasHaYeHHBIX IS BO3BEACHHS
JeMJSIHBIX FHAPOTEXHHUECKHX COOPYXKEHHH MEeTOJ0OM YKaTKH.

JIns OTCHLINKH HECMAYHBAEMbIX SJEMEHTOB 3eMJISHLIX
FEAPOTEXHHYECKHX COOpPYXKEeHHH MOryT NMPHMEHATHCH JoOne
34COJIEHHBIE TI'PYHTHI, HE3ABHCHMO OT CTeNeHH H KaueCTBeH-
HOrO COCTaBa 3aCOJIeHHH.

Bojee OTBETCTBEHHBLIE 3JIEMEHTHl COOPYKEHHH, pacroo-
eHHble HUXe AenpeccHOHHON KDHBOH HJIH B 30HE ee BJIHSA-
HHSl, MOTYT OTCHINATHCA M3 IPyHTOB, cofepxamux a0 10%
JIerKOpacTBOPHMBIX coJsielt uin jo 20%' renca, a TaKke M3
rPYHTOB CMEUIAHHOTO THMA 3aCOJIeHHS, COlEPKALUNX 10 20%
runca ¥ a0 5% JerkopacTBOPHMBIX COJeH.

BbIBOJ1 bl

1. PacTBOpHMble COJIH OKAa3hIBAIOT CYINECTBEHHOE BJHA-
HHE Ha CTPOHTeJbHHE CBOHCTBA IPyHTOB. Xapakrep H Cre-
lieHb TOrM0 BJMAHHA B MeHbIlUeH Mepe 3aBHCAT OT KOJHHECT-
HeHHOrO CoJlepyKaHHs coJieil, a riapHbIM 00pasoM OT Kauect-
peHHOrO COCTaBa coJieil, TPaHyJIOMETPHH TPYHTOB H YC/IOBHIl
ux paGoTH B 3eMJAANLIX THAPOTEXHHYECKHX COOPYMKEHHAX.

9. BoaneiicTBHe JErKkopacTBOPHMBIX COJIeH TMPHBOAHT K
H3MCHEHHIO CTPYKTYPHOrO COCTOsIHHS H CTenend rAAPOQH/IbL:
HOCTH TPYHTOB TOJI BJIHSIHHEM COJIeBLIX pacTBOPOB Pas/iny-
HOM KOHIEHTPAIHK, TPYAHOPACTBOPHMBIH THNC, HAXOAMMLMH-
cfl B CocTape TBep/oil (asel IpyHTa, YCHJAHBAET CBOHCTBA,
NPHCYLIHE ero CKeJIeTHHIM (paKiHaM.

3. SlpeHust MEenTH3AWHH, NPOHCXOAALHE B OYEHDL CAabLIX
pacrsopax coJiefi, NPHBOAAT K MOBBILIEHHIO MMPEACJIOB IJd-
CTHYHOCTH, HE3HAYHTEJLHOMY  YCH/CHHIO CONPOTHBJIEHHA
CABHTY, YXYAUICHHIO YIVIOTHAEMOCTH H K YBEJAHUEHHIO Haly-
XAdHHH. :

Jleruaparauus ¥ KOAryAsuMs KOJJOHARLX YACTHIL B NPH-
CYTCTBHH PacTBOPOB coJ/iefi BHICOKON KOHUEHTPAINH BLISbLIBA-
0T CHHIMKEHHE NpeiesoB MUIACTHYHOCTH, MNOBLILIAIT YNJIOT-
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HSIEMOCTE FPYHTOB B YCJOBHAX ONTHMAJbHOH BJAXKHOCTH H
NOAABJAAIOT PasBHTHE YCAZOUHBIX fABJIEHHH H HaOyXauus.
ConpoTHBieHHe CABHIY B CHILHO3ACOJACHHBIX  IPyHTAX
(comepxxamux no 10% coJeit) 3apucHT raasibiM o6pasom oT
MJIOTHOCTH H BJIAXKHOCTH: B BOJIOHACHIIIEHHBIX TPyHTax IpH
nJoTHoCTH Hike 1,7 7/M4° conporusjiende ciapury na 10—15%
HHKEe [I0 CPABHEHHI0 ¢ HE3aCOJICHHLIMHM, [MPH IVIOTHOCTH
Buitite 1,7 7/M® nerkopacrBOpUMBIE COJIH, HE3ABHCHMO OT HX
KOJHYeCcTBa, MOYTH He BJHAIOT HA BeJHYHHY COMNPOTHBJIEHHS
CABHTY; TPH BJAXKHOCTH, HEe NPEeBLILAIOHEH MAKCHMAJbHYIO
MOJICKYJASADPHYIO BIATAEMKOCTh, M NPH IVIOTHOCTH He HHKe
1,6 7/%* conporuBienHe cABHIY yBejanudBaerca Ha 20—40%
M0 CPABHEHHIO C HE3ACOJEHHHIMH I'PYHTaMH.

F'une ycuauBaer CONPOTHUBJEHHE CHBHTY, 3aTpyAaHser
VIJIOTHAGMOCTb TPYHTOB H He3HAUYHTEJbHO CHHIKaeT BeJH-
YHHY yCamaKkH.

4. Duabrpauus BOAL Yepe3 3acojieHHLle TPYHTH Hapy-
[IEHHOr0 CJOMKeHHs W siBJeHusa coqepoil cyddosHn npHso-
JAT K HSMEHEHHAM CTPYKTYPHOIO CJOMKEHHS] H PHAPO(HIbHBIX
CBOHCTB PacCO/IAIOIIHXCA TPYHTOB.

ITH H3MeHeHHs1 OOyCAOBJMBAKT BOCCTANOBJEIHE Tex
CBOMCTB, KOTOPHIE B Cpelle KOHLEHTPHPOBaHHLIX COJICBBIX pac-
TBOPOB HAXOAHWJHCE B NOA4BJEHHOM COCTOSHHH, — NOBHIIIE-
I0TCH Ipejensl ILJIACTHYHOCTH, BO3PAacTaloT BeJHUHHBI Haby-
xauust ¥ ycaaku. ConporHBienHe CABHIY B PacCOSIOUIHXCS
rpyutax Oyher onpeaessiTbCA HX IVIOTHOCTBIO H BJAXKHOCTBIO,
3aBHCALHMHE OT YCJAOBHH palOTH FPYHTA B TeJle COOPYIKeHHS.

5. Ilpoueccy uabTpauus M coJepoil cydpdosun Haxo-
JASITCH B TeCHOH B3aHMOCBSA3H H 3aBHCAT OT BHEIIHHX YCJ10-
BHH,

[Ipu pabore rpyuToB B yCJ0BHSX, CBOOOAHLIX OT JAapJe-
iUl BoILIeJexalero MaccHpa, (QPHALTPAUHONHO-CY(D(PO3HOH.
HbIH HPOHECC CONPOBOXKAAETCH pasynJIoTHeHHeM TpPYHTa W
Xapakrepuayercss Gojiee HHTeHCHBHBIM PAa3BHUTHEM, YeM TIpu
HaJHYHH HOPMAJIbHOTO AaBJEHMA.

B stom ciayuyae puABTpaUHOHHO-CY(ddO3HOHHOMY npolLec-
CY CONYTCTBYET OCajilka TpPYHT4, B 3HAYHTEJLHOH CTeneHu
KOMIIEHCHPYIOLLasl yBeJHUeHHe MOPHCTOCTH NPH BhILeJavuH-
BAHMH cojiell H OOyCJOBAMBAIOHlasd MNOHHXKEHHYIO HHTEHCHB-
HOCTb (PHJIBTPALMOHHO-CY(P(HO3HONHOTO NpoLEecca.

6. PuasrpanuonHo-cy@OHo3HONHLEE Tipouece JAMHAMHYEH
BO BPEMCHH, AHNaAMHKAa 3Ta OIpeledadeTcd XapakKTepoM 34C0-
JICHHSI TPYHTOB M YCJAOBHSMH PaboThi HX B COOPYKEHHH.
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PuasTpanuoAHas  CHOCOOHOCTE TPYHTOB; COAePHKaniux
JIETKOPAcTBOPHMBIe COMH (XI0pHABI H cyabdaThl) M HaXOHdA-
LIHXCA O /laBJEHHEM, ¢ TEUEHHEM BPEMEHH CHHKAeTCH; NpH.
OTCYTCTBHH [aBJeHHSI B XJOPHIHBIX COJIOHYAKax 3TOT MNpo-
ece nocrenenHo 3aryxaer, 4 B CyJb(pATHBIX — BO3pacTaer.

OUILTpANHOHHAS CIOCOONOCTh THACHPOBAHHLIX TPYHTOB, HEx
3ABHCHMO OT YCJIOBHH paboThl HX B COOPYIKEHHH, HA HEpBhIX
aTanax (uabTpauuonno-cyd(po3nOHHOro npouecca BO3pacTa-
€T, a 34aTeM CHHIKAeTCH, CTPEM#ACh K MOCTOAHHON BEAWYHHE.

HJuHaMuuHocTs GuAbTpaHoHHOft CHOCOGHOCTH THICHPO-
BAHHDLIX FPYHTOB 3aBHCHT OT BJIHYHHBLI HANOPHOrO rpajHes-
Ta: YeM BHIUE FOCJAeHH, TeM pe3ye Mo BeJH4HHe H GuicTpee
BO BpPeMeHH HPOHCXOAAT H3MeHeHHs Ko3pduuueHta uib-
TpanuH rPyHTOB. : |

Kosddumuentr PpuabTpauuu B 34aCOJEHHLIX TIPyHTaxX Ha
PA3JHYNBIX CTaausaX coJjieBoit cyddosun Konebiaercs B mpe-
aenax nX10e—=—n>10—"5 csm/cex, cBORCTBEHNBIX H HE3aco -
JICHHBIM TPYHTAM COOTBETCTBYIONIEr0 TI'PaHyJIOMCTPHUYECKOTO
cocrana.

7. JluHamuunocTs npoiecca cosiesoit cyddosnn onpeje-
JifeTcd B OCHOBHOM XapaKTeépOM 3acoJieHHSI TPYHTOB.

B rpysTtax, cogepiKauiux JerkopacTBOPHMBIC COJIH, HAM-
GoJibllIasi aKTHBHOCTE ITOTO IIPoOLecca OTMEYaercs Ha IepBHIX
CTaauax (PHALTPAIMH, C TEYEHHEM BPEMCHH HHTEHCHBIIOCTDL
€ro CHHKaercsd He3aBHCHMO OT PasBHTHA (HJABTPALHOHHOTO
npouecca.

B ruicupoBaHmBIX TPYHTaX PasBHTHE Hpolecca COJEBOI
cypdosuu npsiMo NPONOPLUHOHABHO KOJHUECTBY BHIILEI0UEH-
Horo runca H o0bLemMy nNpoHILTPOBABIIeHCs dYepes IPYHT
BO/BIL.

8. Ocajgka sacoseHHBIX I'PYHTOB MOX Harpyskofl, compo-
BOXKAAOWAas (QUILTPalHOHNHO-cY(P(DO3HOHHLIH npouece, HH
10 BeJIHYHHE, HH MO JUHAMMUYHOCTH CBOEr0 PasBHUTHH HE
MOXKET CTaTh NPHYHHOH Pe3KUX NPOCag0K IPyHTA, CIIOCOOGHBIX
HAPYIWHTL MOHOJIHTHOCTL COOPYKEHHS.

9. Peayapratel mncciesoBanusi CTPOHTENbHBIX  CBOMCTB
JACONMCHHLIX TPYHTOB YKasbiBaloT HA HEOOXOIAHMOCTHL Iepe-
CMOTpa cyuiecTByomnx TexHuuecknx ycaopuil B actu perya-
MEHTHPYEMBbIX HMH HOPM JOHNYCTHMOrO COJAEpPMAHHA coJeil B
IPYHTAX, [IPeAHASHAYCHHBIX JJIS BO3BEACHHS 3CMJAHBIX T'H-
JPOTEXHHYECKHX COOPYKEeHHI,

TTPHMEHHTENBHO K COOPYIKEHHSIM, BO3BOAHMBIM CHOCOGOM
YKaTKH, PEKOMEHIYIOTCS CJeVIOUIHE HOPMBI:
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A, Ins OTCHINKH 3/1eMEHTOB COOPY:KEeHHs, pacnoyoXeH-
HBIX HHXE JenpecCHOHHOR KPHBOH W/JIH B 30HE €€ BJIHSAHHSA,
JIONYCKAeTCsl MCTIONB3OBaHHE TPYHTOB, comepxamux go 10%
JIeNKOPacTBOPUMBIX coJiell man 1o 20% runca, a Takke rpys-
TOB CMeIllaHHOrO THIA 3acoieHHs, conepxaunx o 20% runca
u 0 5% JerkopacTBOPpHMHIX coJefl.

b. HecmauuBaembie J1eMEHTHl COOPYXKEHHH MOTYT OTChHI-
MATBCS H3 PAs3/HYHBIX TPYHTOB, HE3aBUCAMO OT CTeNeHH H
XapakTepa HX 3acCOJ/ICHHA.

10. [Ipn mcronb30BaHHH 3aCOJIEHHBIX T'PYHTOB Kak CTpo-
HTENbHBIX MAaTEpPHAJIOB pellaioniee 3HAYeHHe HMEIOT KauecT-
BO YKJIAZIKH TPYHTA B T€JIO COOPYXKEHHSI H HOpMaJbHasd pabo-
Ta ApeHHpylouXx ycrpoicTB. [Ipn npoekTHpOBaHHH COOpPY-
JKEHHsl, B cJydasX  HeoOXOAMMOCTH,  MOryr  ObiTh
NPEAYCMOTPEHBI TpOCTefiliie MEepPOnpHATHA, HanpapJeHHbIC
Ha NOBBHIILIEHHEe VCTOHYHBOCTH TIPYHTA.
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