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MHUHHCTEPCTBO BBICUIEFO 1 CPEIHETO |
CHELLMATHHOTO OBPA3OBAHUSI PCOCP X
MATHUTOTOPCKHMM TOPHOMETAJJTYPTHYECKHE HHCTHUTYT
& MMEHHM T. . HOCOBA |

Ha npasax pyxonHcH

lopuntit unxeuep M. A. 9KOBJIEB . .-

MCCJIENOBAHUE ITYTEM CHIDKEHIS MOTEPD PYIIBI
B PYJIHOM KOPKE I1PH PA3PABOTKE
MECTOPOKJIEHHUI KAMEPHO-CTOJIEOBBIMU
CHMCTEMAMH B CJ/IG)KHDIX FOPHO-FEOJIGIMUECKUX
YCJIOBUSX |

{Ha npumepe Kamamuxaiickoro PYIHHKA)

S AsTtopedepar ,
AMCCEPTAUMIH, MPEICTAR/EHHON Ha CONCKAHNE YYeHofi cremeHy it
- KAUAH13T TEXHHYECKHX HAayK | 18
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bR ;ﬂﬁuﬁﬂﬂﬂﬁf’“e““b‘e Ha0al0AelHHA H IKCMEPHMEHTH! BBLIMOJHEHH Ha Kaznay.

| :_*_:ﬁ'_ﬁjﬁ-ﬁé,&ﬁ,,; pyaaHke  [OXKHOro  ropHo-Merasiyprayeckoro KOMOHHaTa
%‘HmMB dpynse. JlaGopaTopHble HCCJICIOBAHHA MPOBEICHLI B naGopatopun
 exHUKH 1 TEXHOOMHH MOJI3eMHON pa3paboTKH PYAHLIX MecTopozaenuit Mucr-
"Jma[pﬂﬂﬂﬂi H MeXaHHKH TOPHBIX TOPOI A}{a,ler.my HayK Kuprusckoit CCP.
R Akanemiia Hayk Kuprusckoit CCP :
ﬁiﬂﬁwﬂﬂwﬂuﬂ Vuensnlit Cosetr OTAGJIEGHHST €CTECTBEHHLIX H TEXHHYCCKHX HayK

. r. Opynse, yn. Ilywkuna, 78 N « » . . 1965 T,
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~ Yeascaemelit TOBAPULY

W

- [Ilpocum Bac u corpyaHukoB Bawero yupezkjaetiisi, UHTEpecyloluxes Te-
©  NOit qHccepTamui, NpHHATL yuactHe B 3acesaiiin OO0bEAHHCHHOTO Yuenoro Co-
. Bera, MOCBALLEHHOM 3alHTe JHCCepPTaLli, HJIH JPHICJIATL CBOH OT3LIBLL

- O nHe u Bpemenn 3amuthl 32 10 auneli Oyaer onyOauKOBaHo B ra3ere

- «MarHuToropcKuit paGouii». ;
- [lpeasaputenpHO 3amiiTa HaMeyeHa Ha «. .» . . . . . . . 1965 .
- C nucceprauuesi MOXKHO 03HAKOMHTLCSH B OHOJMHOTEKE HHCTHTYTA.

- OrspiBbl B 1BYX 3K3eMIAsApax npocbGa HaNpapaaTh N0 aApecy:
I Marauroropck, 4, np. Jlennna, 38, MaruuToropckuii ropHomera.aypri-

'. ' "i.-’ﬂ-.aﬁ'-ﬂmpa.ﬂlﬂt aBTopedepaTta «. .» . .. ... .. 1965 .

S ; AT T | | «
~ Yuenniii cexperaps — A. 1. BOPOXOBHY.

.'.I "._'__ 11‘1—# .

o

BBEAEHHE

OcyurecTracHue BeJHUYECTBEHHOIT nporpaMMBl  ITOCTPOEHHS
KOMMYHHUCTHYCCKOrO o0IuecTBa B liallleil cTpaHe u co3jiaHue 3a Ko-
POTKOE BpPeMst €ro MarteplatbHO-TeXHHUeCKOoIT 6asbl TpeOyIOT pes-
KOTO YBOJANUYEHHS NPOU3BOJICTBA BCEX BHIOB NMPOMBLIUIJICHHOW MPO-
YKILHH, .

Boinodanenne 3Toit sajaun cpsizano ¢ HEOOXOAUMOCTbIO 3HAUH-
TEJALHOI'O NnNoBLItlIeH s HPOHIBOJIHTCIALHOCTI TpPyaia Ha OCHOBE CO-
BCPDUICHCTBOBAHHS CYILLCCTBYIOIUMX, co3jialunsa 1 BHCAPEHNST HOBBIX
FEXHOJOTHYCCKUX TPOLECCOB B FOPHOPYAHOIT NMPOMBILUIJEHHOCTH W
PAHOHAJILHOIO HCNOJML30BAHUS 3a11aCOB MOJIE3HLIX HCKOMaeMbIX.
B nacrosiuiee Bpems NeperneKTHBHLIME  CHCTEMaMHu paspadOTKH,
HOSBOJISHIONIMMH - MTOJHOCTLIO MEXaHHU3HPOBATL NTPOH3BOCTBEHHbIE
NPOUECChl  Ha OCHOBE HOBEHIIHX JIOCTHIKEHUIT HaYKH U TEeXHHKH.
ABJAIOTCS  CHCTEMBI € OTKPLITLIM  OYHCTHBIM NPOCTPaHCTBOM.
KPYIHBLT HeOCTATOK UX NPHMEHeHHSI —BBICOKHE [IOTEPH pPYABI, B
OCHOBHOM B LEJHKaX PasJIHuHOro HasHayeHMs.

Ilpi paspaGotke kKamepHo-cTONGOBBIMH CHCTEMaMH PYAHBIX
TE1 B CJAOJKHLIX TOPHO-TEOJOTHUYECKHX YCIOBHSIX C HEYCTONUHBBIMMU
SMELLAIONINMH  MOPO/LaMH  OOBIMHO  OCTABMASIIOT PYAHYIO KOPKY
OneiT npuMenennst KaMepHo-cT0AGOBOI CHCTeMb] paspaGoTky c
PYAHOI KODKOM IOKa3LIBACT, YTO OHA JAJICKO HE BCETAa SIBJSIeTCS
9QQEKTHBHLIM CPEJICTBOM NPEA0XPAHCHHS OT o0pywenusi. B To.
KE BPEMsl CJIOXKHBIM PYAHBIN KOHTYD H HIEPpaBHOMEPHOE oOpyaeHe-
HHE CAYZKaT JONOJIHATENbHON IPHYHUION TIOBBIIICHHOIG Pasy6oiku-
BaHHs: H NOTEPb DPYAbl B 3THX VCJOBHSIX.
e e S o S LOBON B Ne 0,0k

] i : ,BHIABL KDEIICHHSI, KOTOPBIE NPH Kamep-
HO-CTOJIOOBOH H CIJIOLIHOJ CHCTEMAX Pa3paGOTKH BENYT K CHu :
HHIO NOTEPh B Li€JAHKAX. B CBsA3H ¢ aTHM mpy péccn{OTpeHHH s
MEHEHHST KaMEPHO-CTO/100BOII U CIJIOIIHON CHCTEN paapaﬁmll:rgﬂl;

CJI -
OJXHBIX TOPHO-T€OJIOTHYECKHX VCJIOBUAX HEOOGXOILUMO HCCJIeno-

BaTb METOABl [MMOAJEPZKaHHA NMOPOA BUCSUEr | -
| 0 .,
criocobamu, P Goka | PaS-_HHtIHbIMH
\

.' e s : - , 3
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X NHTEPaTypHL, NMPOH3BOACTBEHHbIE HaOJI0JEHN , 1a60pa-
e JKCMepUMEHTAaJbHbIE paboTLl B MPOU3BOCTREY-

3 ; . ; 5
“‘* 4 r‘rl % ll.l"‘ ‘r'
% - y J.'-- A

S b HIX ycﬂgguﬂx 1 TeXHHKO-2KOHOMHUUYECKHE DacCyeThl.

x' H ﬂHccepTauHDHHﬂﬂ p360T3 COCTOHT H3 BBEJIEHHA, HEThIpex
1B OCHOBHBIX BLIBOJOB W PEKOMEHAALHNN ITPOU3BOJACTBY H Q-
B :

56 cTpaHHLL MAIIHHOMHCHOTO TEKCTA,

71 pucyHok, 32
U 22 — . B NPHIOKEHUH.

~ pepxnr | '
. ra6nuubl B TEKCTC

R . TJIABA I

R nP|;]MEHE.HHE. KAMEPHO-CTOJIBOBbLIX CUCTEM PA3PABOTKH
" 1A OTEYECTBEHHBIX H 3APYBE)XHbBIX PYJLHUKAX

: KaMepHO-CTOJIOOBbIE  CHCTEMDI pazpabOoTKH BCE MHPE HUCOJb-
e ayloTcs Ha FOpHOPYAHBIX IpeArnpHsTHAX (...{.}BE:'TCI{D]'H Coio3a o 3a
py6exom. OmbIT pa3paboOTKH MECTOPOK/CHUI STHMI CHCTEMaMH
noKas3aJ, 4TO WX NMPHMEHEHHC NpeAnouTHTEe/AbHEl B C/e1YIOlHX

VCJIOBHSIX: | ;
1) kpenkue M YCTOMYHBbIE BMEULAIOULHE MOPOALI H PYHbIH
~ MAacCHB;
. 2) yeTKHe NPAMOJIMHENHbIE KOHTAKTRLL € BAMENLAI0WUMH NOPO-
JaMH,;

3) monoroe ¥ HaK/AOHHOE 3ajeraHne PyaHbLA TeJl;
4) HeBbICOKasl IEHHOCTb pPY/Db,

-5) paBHOMEPHOE OpYyIEHEHHC. . :
OnHaKo HMEeTCsl MHOrO NMPHMEPOB TPHMEHCHI THX CHCTE!

pa3paGOTKU B CNOXKHBIX FOPHO-T€0JOTHICCKIIR yCIOBHSIX. Ocoﬁeu:
HO 3aTPYAHUTENBHO UCNOJb30BaHHE HX NPH HAJHIHI B KpOBJe He
CTOHYMBHIX BMeElAUIMX M[NOPOIL.
Bloi- ! Kanammoskaiickuil pYIHHK, rae 1o0biua pyAbl npou:’,ﬁomﬂ;;
© | KaMepHO-CTOJIGOBOIL cycTeMoil pa3padoTKH H C maraauﬂupoom_
~ HHeM pYZBl, MOXKHO OTHECTH K MECTOPOXKICHHSIM € BECbM3 c.nn i
.~ HBEIMH FOPHO-T€0JIOTHYECKHMH  YCJIOBHSIMH MO caeLyomHM 1P
; L qHHaM:

e “ ; | 1 nopo-
l. B Bucsuem OOKy 3aJjieraror caabbie Hechntubéeemgm
.~ Abl — YIJIHCTO-IVIHHHCTBIE CJIAHLBI C k03 puLUHEHTOM KD '
10 mKane npog. [TpoToBAKOHOB2 f=2—4. p—
O T ' uX H :

v O VARSI S et L) . ;
%;;-*?;‘E;;;;',;1#;;--;;#;?;;-;3;-{:,,__171g.p_aB_Homeprm xapakrep opyieHeHHs KaK 1o
~ pyAHoro tema, TaKk H NO IJOWAAH.
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5. HeBblgepsKauublil yroj naiacHns PYAHOTO R0

ronagaloiiux Y4acTKOB MECTOPOHCACHHI on usMensiercs O
no 40°.

PyjiHoe TeJa0 Ha MeCTOPOXAEHHH NPHYP Bt e S
LMY TOPH3OHTY POrOBHKOBO-/ZKacrepoH/HOM OpeKHl Ay
GUIEHTOM KPemocTH MO IKaje Npog. M. M. TipoToZb
F=10—15. :
! B calﬂiu ¢ MaJioil YCTOIMHBOCTHIO CaAaHUEB HX noﬂﬂrelm":ar“
HHSl HA pYAHHKE OCTAaBJASAIOT ITPEIIOKPEIHIITGJH:I-I}?IO PYyAHYIO KOPKY,
MOwHOCThIO A0 1,0 A _

Takum 00pasoM Ha MECTOPOXAEHHsX, THAC B KpoB./e KaMep
OCTABJACTCA PYAHAs KOPKa, BO3HHKAIOT ONOJIHHTE/IbHbIE NOTEPH
PVabL. _ |

BoicoKue noTepH py/ibl, a B CAOXKHDIX FOPHO-TE€0R0r HUECKHX YC-
[OBHSIX M OTHOCHTEJLHO BLICOKOe pasyfoxkuBanue, B 3HAYHTENL
HOII CTenenH YXYALAIOT TeXHHKO-SKOHOMHYECCKHE noxkasaTesu Ka- -
\ePHO-CTOJAGOBLIX CHCTEM pas3paloTKH M OrpanHuHuBaiol 00J12aCTh
UX TIPHUMEHEeHHS. 3

AHaqanus noTepb 1t pasyfoxKHBaHHS PYAbLL, NMPOBEAEHHBIH IO
nanubiM Kagasukaickoro pyAHHKa, MNO3BOJIHI YCTAHOBHTL OC- .
HOBHELIE NPUUNHBL MX BO3UHKHOBEHHS H BCJIHYHHY.

On noKazad, uTo 4acThb INMOTEpPb B LENNKax J[Aaxe B CJ0XKHBIX
FOPHO-TEOJOTHUECKHX  YCJIOBHSIX MOKEeT OBITh NpeaBapHTE/IbHO
paccunTana H3 COOTHOUICHHS IIONepPevyHblX PasMepoB LETHKOB H
orpaGoTanibLIX IVIOULAJLEN pPYAHOro TeJa. |

Beanunny notepb B OCTaBJIsSIeMOil PV/IHOI KOpKe MOXXHO OMpe-

AeaaTh 1o (QopmyJe:
Te5="7.100:
m
rne h — MOILLHOCTL PYAHOH KOPKH, M,
mM — MOIIHOCTL PYJAHOro Tenaa, M;
z — Ko3(dHIHUEHT, YUYHTHIBAIOUIHH NJIOWA[b, 3aHUMAaEMYIO

PYAHOM KOPKOM.

Tak KaKk KOHTPOJb 32 NOTEPSAMH ¥ Pa3yOOKHBAHHEM PYIbI SIB-
AsieTcsl OHUM H3 NYyTeill X CHHXKEHHS, TO HeOOXOAHMO MpHMe-
HSTb WX NPaBHJbHBIA U ONEpaTHBHBIN yueT. g KaMepHo-cT0a60-
BhIX CHCTEM paapaﬂﬁmm TaKOBLIM SIBJISIETCA IIPSIMON METOH yye-
Ta, IO3BOJSIOIIMN OIPEAe]sATh 3TH NOKa3aTeNHu IO OTAeJbHBIM

3JieMEHTaM B XOJe OTPAaOOTKH Ha OCHOBE HENOCPEICTBEHHBIX 3a-
MEpPOB.

Anann3 nokasaJ, 4To B DYAHON KOPKe Tepsercs a0 6—8% 3a-
nacoB pyawl, uto cocTtaeiser 30% or Bcex noTeph. Besemcrpue
5TOT0 HE06X0AMMO pas3pabaThiBaTb MEPONPHSATHS MO CHUKEHHIO
nMoTepb B PYIHOH KODKe. |




e ' [JIABA II

' AHAIN3 CMIOCOBOB NCI/IEP)KAHYS BUCSINENO BOKA
[P KAMEPHO-CTOJIGOBbIX CUCTEMAX PA3PABOTKN

OcraBaeHHeE PYAHOH KOPKH /s noanepzKaHus HEYCTONYHBHx
M0POA OCHOBAHO Ha CO3JaHHH  eCTECTBEHHLIX YCTOMYIBLIX gop.

CTPYKLUHII. OfHHM H3 BarKHEITIHX [yTell CHHZKEHHA NOTepPb B Hej
ABASIETCS YMEHBIIEHNE €€ MOULHOCTIL, C 370l ILEJIbIO, a TaKKe fug
 BhISICHEHHS HEOOXOAHMOCTH OCTABJICHHA PYAHOI KOPKH, Obly po-
‘BefieH aHaIH3 COCTOSIHHS OUACTHLIX PaboT i BEIPAGOTAHHOrO mpo.
ctpaHcTBa Ha KaxamarxkaliCKOM pYJIHHKE.

YeTaHOBJIGHO, 4YTO OCTaBJAEMasg pYIHAS KOPKa MOLIHOCTBIO
|—1,0 Uﬁpymr-iaaemﬂ B X0/J€ OUHCTHBIX paloT. YCToluuBoe Co-
CTOAHHE KPOBJH KaMep BO BpeMs HX OTpaboTKH ofecneuyupaercs
OCTaBJEHHEM DPYAHOH KOPKH HJIH CJI0S1 OKPEMHEHHLIX CJlaHleR
MOIIHOCTbIO He MeHee 2—2,0 . Ilopoxbl ocnoBnoli KPoBan, npex-

. CTABJIEHHbIE YIVIUCTO-IVIMHHCTBIMH CJaHIAMU, HCYCTOHYHBHL MpH
OIHpHHE KaMep 7 M ¥ HauuHaloT oOpyuiaTLes BCJes 3a HX OOHa-
JKEHHEM.

CrenoBatenbHO, B YCJAOBHAX Kajam/KkailCKoro pyanuka aas
NpEeNOXpPaHEHHs OT OOPYLUCHHS OCHOBHOII KPORJHM HEOOXOAHMO
MPHMEHSATH HCKYCCTBEHHBLIE CIIOCOOLI ee NOJCPKatisl.

B Hacrosiliee BpemMa npu oTpadOTKE MaJOMONILHLIX 3aJ/eKell
A0BOJIBHO WIHPOKO pacnpocTpaHeHa Jepepgnuasi pacropHas
Kpenb. Ha yroapHbIX 11axTax NpH HEYCTONUHBLIX MOPOAaX KPOBJIH
H BBICOKOH HHTEHCHBHOCTH OUHCTHOII BeieMKH (10 200 x/smecay)
TaKOe KpelJieHHe MO3BOJISIeT OTpaGaThiBaTb KaMepbl LIHPHHON
g0 15 . ol

BeneactBue Gosee HHM3KOI MHTE@HCHBHOCTH OYHCTHOIT BBIEMKH
(L0 7—15 m/mecay) wa pyanukax pacrnophoe KperJeHne MpHMe-
HAETCS B OCHOBHOM TOJIbKO MPH MOpPOJAaxX KpOBJH CpeJHei H BB
i€ CpefHeN YCTOHYMBOCTH. JIHIIL B cjyyae YCTOIYHBDLIX MOPOA
KPOBJIM OHO NO3BOJsET OTpadaTbiBaTh OJOKH C OO0JbLIHMH oﬁaq-
KEHHSIMH KPOBJIH.

OnHaKo onwIT HCOJB30BAHMSE pacrnopHoro KpenJjexus Mokd-

- 3all, 4TO NPAKTHYECKH OHO NMPHMEHHMO AJisI OTPabOTKH 3aMEHKEL c
. BBIEMOYHOH MOINHOCTBbIO Kamep A0 3—3,5 . :
B Hacrosiee BPEMS IJ15 noinepKannst Inopoa [rHpoKoe NpH
- MCHEHHE HaXOAHT LUTAaHroBasi Kpenb.
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M METaNMYeCKMMM WITaHraMy NpH KaMepHO-CTOJOOBBLIX CHCTE-

TATSXKEHUa B 3—5 T, KOTOPOE M _J0J7KHO noAAeP I

1HE
BaTbCSl B X0 ouncTHOll BbliemKku. CJuenoBaTe/ibHo Ba[{pe;ﬂﬂealfrﬂ-
3aMKOB IITAHT JOJIKHO oGecrnedynBath nojjepxanue 3Tor L
aenns. OQHAaKO 0 CHX NOp HE YCTaHOBJeHA Ha[ekKHOCTDH : HCprle
qelns 3aMKOB B TaKHMX CJa0blX mopoaax, Kak yraHcTO-TJIHH (M HA
caAaHIb ¢ Ko3hdumentom Kpenoctn Huxke 5. losToMy Hak o
DyaAHHKe KamaMmuokail Oblll NPOBELEeHBl HClibITaHUs 3aKpenic
3dMKOB KJIHHO-L1EJEBhIX H PacCmOpPHbIX WITAHI B ymumq—mumg
CTbhIX CJaHUuax c }1"'—"-1—3 H OKpeMHEHHDbIX cJaaHilax C f=(’""8'
polecce OnblTOB MaMeHsan auamerp iumypos oT 30 n0 46 mm H
pa3mMepLl 3aMKOB. |

DKCNepHMEeHTs NMOKa3aad, 4TO B YrJIHCTO-TAMHUCTBIX CJak-
14X NpH OyPeHHH ¢ NPOMBIBKOI 3aMKH IUTAHT KJHHO-IIENeBOTO I
PacnopHOro THINOB 3aKPEnJsioTcs cjaado U He MOryT OOECIEUHTD
HeOOX0ANMOro HaTsKeHns. B oKpeMHEHHBIX CJaHuax 3aMKH
KJHHO-11E/1ICBOr0 THNA BEIAEPIKHBaJNU HArpysKy or 4 1o 6 7.

[TpuMenenne MeTaVIHYECKHX LUTAHI JIJsl KPEMJieHHs] HEeYCTOH-
HHBLIX [OPOJ KPOBJH HMEET ellle OJHH HEJ0CTaTOK — OHO TPeOy-
€T NPEeABAPHTENBLHOrO O0HAKEeHHSI 3THX MOPOA H He 00eclneyHBaer
1e00X0AHMOI1 6e30MmacHOCTH NPH NPOH3BOJACTBE Pador.

OnpIT HCNOJAL30BAHNS Ke1e300eTOHHLIX IITAHr M0Ka3aJ, YTO
OHH NIPUMEHHMBI B Pa3/IMUYHBIX FOPHO-TEOJIOTHUECKHX YCJOBHSAX, a
UCMEHTHDLIT KaMeHb XOPOUlo CUEenasercs ¢ OOJNbUIHHCTBOM MaTe-
puanon. CaejoBatesibHO, 3Ke/1e300€TOHHLIE WTAHTH HOJMKHBI 06ec-
N€YHBaTL HeOOXOAUMYIO HECYLLYIO HArpy3Ky H B C1a6blX HEYCTOIll-
HUBLIX NODOAAX. TeXHOJOrus KpemieHHs rOpPHbIX MOPOJ STHMH
IITAHraMi  [MO3BOJIAET YCTAHABAUBATL HX PAasJAHYHBIMH CIIOCO-
GaMH. |

Takum 06[1&30:»1, And - NOLAAEPIKAaHHS HEYCTOHUYMBBHIX MOPOX
KPOBJIH MOTYT OBITb HCNOJIb30BAHBLI 7Ke/e300€TOHHLIE IUTAHIH.
I\pmmFHne STHMH IITAHTAMH 10JI2KHO MPOH3BOAUTLCS 3a PYIHOM
KOPKOI, 10 O0OHazKeHHsI HEeYCTOHUYHUBLIX nopoa. Takou cnocob ycTa-
HOBKH TMO3BOJIAET 0OecneunTh 6e30MacHoCTh PAaGOT N0 KpernJieH Hio
Beaencteue 3TOro 14 MOA/IEPIKAHHUSA HEYCTOHUHBLIX NOPOM H JIHK-
BHAALNK [IOTePb B PYJHOH KOPKE HaMH pa3pa6oTan METOM mnpepj-

BAPHTEJIbHOr0 YKPENJeHHs B TJy6GHHE MacCHBA ¢ MOCJACAYIOLLE
BBIEMKOIH DYIHOH KOPKH.

I'JTABA 111

9KCNEPUMEHTAJIbHBIE MCCJENOBAHHSI 3AKPEMN EHUS

BHCSAYErO BOKA )XEJIE3BOBETOHHLIMU IUTAHTA
M
| IIPONTHUTKOW PACTBOPAMMU Sl

Il npuMeHeHHs METOfa npenBa
riayOuHe MaccHBa OLUIH pa3paboTaHbl
MBI MPOH3BOACTBA palboT.

PHTEJILHOTO  yKpemyienus B
AIB€ TE€XHOJIOTHUECKHe CXE- e
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B _ HDOHHTI{H'HU-
. pox HEMEHTHBIMH PacTBOPAMH NO TPELIHHAM. YCTanosmenq 4To
B  7pemuHOBaTOCTb B SHAUHTE/LHOI CTENENH Banser ng }’CT{';ifqu.

" poCTb KPOBIH H TOJIBLKO 3a CUCT €€ THKBHAAUHH MOJKHO YB@INYHUT
. yEpuHy KaMep Ha 20-—-30:0*. C LE€JIbIO  OTPAOOTKH  TexHomorup
' yKpemuienns IOPOX MO STOIT"CXeMe Gblai niposesens COOTBETCTRY.-
\ " fompe SKCNIEPHMEHTEL 10 HATHETAHHIO LEMEHTHEIX DPacTBOpOR o
 Hcroab3OBaHHEM Hawcoa.P_’H-l n 100/30, TpyGuaThix HHBEKTO-
. OB, 4 TaK¥e WITAHT C 3aHPAIOUINMI YCTPOIICTEA M.
= BcaeacTBHe MaJsoro AaBgaeHus u 00JbLIIOr0 pecy HaCOCOB, g2
"= TaKKe HENOCTATKOB B KOHCTPYKUMH HHBLEKTOPOE M IUTAHT OT Hpx
PHIIIOCh OTKa3aThCsl. |
- [as NpOH3BOACTBA PaboOT OLIIN CKOHCTPYHPOBANL 1 OI1P0GO-
BaHBl HAaCOC C ITHEBMONPHBOLOM, DPASBUBAIONII JlaBjeyHe 110
- 100 ary, HHBEKTODPBI C 3aMUPAIOUIHM  VCTPONCTBOM o CTEPIKHH
. .liTaHr. ‘B Xoxe HcCaeAOBAUMS B TPELHIIOBATHC YDJTHCTO-TVIHHHU-
~ CTbIE GA3HUBI HATHETAJNHCh LEMEHTHLIC PACTBOPE C BOJOLEMeHT-
HBCOTHOIIEHHEM 4 : 1; 2 : 1; 1 : 1, KoTOpBle HoaRanuch B HTYpE
- 1nox pasqennem B 20, 40, 60 arat ¢ 3AMEPaMH  pacxoia pacTBopa
yepes 10, 20, 30 mun. Takxe GLIM NpoBeLers) HCILITAHUS 3THX
- PACcTBOPOB B J1a00OPATOPHLIX  YCJIOBHAX Ha ColepzKanue KOMIO-
- HEHTOB, BHIXOJ LIEMEHTHOrO KaMHS M KOJUUYECTEO BOALI B HEM.
. OTH HCCIEAOBaHHA MOKA3aJH BO3MOKIOCTL HCIIOJIL30BAHHS Ha-
. THETAHUS NEMEHTHBIX PACTBOPOB M/l YKPCIJIEHHs TPEUHHOBATIX
OPOAL, [1/1s1 TPEUIHHOBATLIX YINTHCTO-IIHHHCTBIX C1AHIIeR OKasail-
- G Haubo/see MOAXOAAMM PAaCTBOP C BOAOLEMEHTHDLIM OTHOLE-
- HHem 1: ], nogaBaemulix nox JdasienHueM 40 arm B TeyeHue
20 munyr.
~ Masa mpexeapurensnoro YKPEmIeHus: MaJoOTPCLIHHOBATHIX I10-
; -___90ﬂ~5bma paspaﬁp‘raﬂa BTOpast TexHoJiornuyeckasi cxema. Cyrh ee
- COCTOHT B fl0la4ue NEeMEHTHOro pacTBOpa M3 HarHeTaTeJabHOro CO-
- ©YAa IOX ZIeiiCTBHeM CKATOrO BO3NYXa B IINyp Ha HE0OXO0AHMYIO
- PIYOHRY ¢ nomowkio yxnnnennoi nacanki, 3ateM B LInyp BBO:
fﬁgﬁ; t%ip::fgb UiTaHrn. B xoxe uccsienosaumil A7s yCTaHOBKHE
LR _Ilpafr} UEMEHTHLI PACTBODP C BOJOUEMEHTHBIM OTHO-
}'*:.ﬁ,;“;;yl}pénm}{li- - 1. 1aKnM o0pasoM, MeTog npeaBapHTENbHOrO
oo <A TIODOJ OCHOBaH Ha YCTaHOBKE »Kes1e300€TOHHBIX
94" M HACTHUHOII NPONHTKe MaccHBa LeMenTHbLIMH PacTBOPaMH.

"i;ﬂﬂﬂ ONpEeNeNIeHNs] HCXOMHBIX AaHHBIX K pacuyeTy kese300€-
§0 X ITAND p g KOHCTpYHpOBaHHIO HAMH NpOBefeHO HEecKOJb:
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i ‘%@HE!H;::;EP.E{TO.B, B XOle KOTOPHIX HCMOJIBL30BaJCsl MyULONaHOBBIH
aHIueMenT Mapky 400 u nopraaniuement mapki 400. I 3
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aMHu (f—-.--ﬁ-—'s)
I:IlJIlfI npo0ype-
JIUCh CTEPK-

CTBIMH caaHuaMu (f=3—4), oOKpeMHeHHbIMH c.namé
H okpeMHeHHbIMM Opekuusimu (f=10—12) B HHX

HEL Nypsl rayounoit 30—50 cm, B KOTOpble BCTABJ L e
HU C 11ail0oil Ha KOHILE W 3aJHT PacTBOp ¢ BOAOUEMEH

, 4yTO
Boiageprupanne 3THX CTEp2KHEN mmgaﬂﬁ'cuen-
Pa3pyilieHHe WTaHrd MTPOHCXOAHT MO UEeMEHTHOMY KaMHIO

JeHHe B 3THX nopoaax cocrapaser 4—6 xefcm* uepe3 OAHH CYT:H_'
Jlo6aBka 2% XJ0pPHCTOro Kauabliust MOBbLIWAET cuenyeHde B I P
Bble CYTKH npumepuo B 1,0 pa3sa.

B xome HcesnenoBaHuil onpeieasijioch cilenaenie CTepakH
CTaJn raapgxkoro npopuasi d=18 sum 1 NepHOLHYECKOro npoQH-
Jasg Ne 16 muinnoir 200 aam ¢ LeMEHTHBIM KaMHeM ¥ O€TOHHBIMH
KaMHsAMH coctaBa ueMeHT:1mecok | :1 u 1:2. ¥YcraHoBJIEHO, YTO
CUEIJIEHHE C UEeMEHTHBIM KaMHEM CTCepiKHEeH IJ1agKoro u IIepHOLH:
HECKOro npodguJieil nouytu oaHHaxoso. Cuenjenne GeTOHHBIX KaM-
HEll CO CTaJblo MePHOAHYECKOro Inpoguiasi 3HAUYUTEJLHO BBILUE,
Oco0eHHO JAJs KaMusi coctrapa emeHT : necok | : 1. Hapacranue
CILCIVICHHSA NMPOHCXOAHT B OCHOBHOM B IE€pBLI€ 7 CYTOK TBEpPACHHA
H He 3aBHCHT OT AHaMeTpa CTepPKHJI.

DBIJIN NPOBEAEHLl  MCCJIEAOBAHHMS BJIHSIHUS TOJLIMHBL LLEMEHT-
HOTO Kamps na necyuiyio crnoco6Hocrb wranr., ranrn ycranas-
JMBAJINCh B TPyOax ¢ pasyiduHoil MOBEPXHOCTBLIO 06padoTkH. Me-
C/ICIOBAHHA IOKasaai, yto HauboJbuieil HecyIeil crnocofOHOCThIO
00J12/1a10T WITAHIH ¢ MHHHUMaJILHO[l TOJIUHHON HEeMEHTHOrO KaM-
s, a HX paspylleHHe NPOMCXO/AHT HA CPaHHle CUEMJEHHs! CTep-
MCHL—LEMCHTHBLIH KaMeHb. [lJs1 ycranos/ienusi BIHSHHS MepBO-
HauaJLHOro HATSAKEHHs Ha 2Kesie300eTOHHbe IUTAHTH NPOBO/IH-
JIMCh ONBITBI I10 HATSI?)KEHHUIO LITAHI, VCTAaHOBJCHHBIX B Tpyodax.
Ha cTepiKHSX WITAHr YKpPenJsiJuch TCH30METDHYECKHE N aTYHKH,
KOTOPEBIE IIOKA3bIBaJIM HaNpsXeHHe B MECTaX 3aKpeIJieHHl. B xo-
e OMNbITOB OBIIO YCTAHOBJIEHO, YTO HATSKEHHE NMPpH HENOCTaTOY-
HOM CUEIJICHHH Pa3pyllaeT IITAHTY, @ NPH GOJBbINOM CUENJeHHH—
TOJIbKO CO3Ma€T HaNpfKEeHHE B MECTE MNPHJIOKEHUS HarpyskHo.
JTO NMOKA3BIBAET, YTO YCTAHOBKA NJIACTHH-NOAXBATOB M HaTAaxe-
HUe JKeJe300ETOHHBIX ILITAHT He SBJISICTCS HEOOXONHMBIM  yCJIO-
BUEM HX palbOThl B 3aKPENJIEHHON KpoBJje,

Onpenenenne WIHPHHBL 3aKPeNJeHHON KPOBJIH KaMep 0751 KOH-
KPeTHBIX yCJIOBMH Kamammxkaickoro pynunka [IPOM3BOAHIIOCE Ha
OCHOBE TEOPHH NpELEeNbHEIX NPOJIeTOB npod. B. JI. Caecapesa mno

opmyJie y
I

el H3
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Ipe L3 — WHPHHA 3aKPENJIEHHON KPOBJIH, M
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% _ go3(HUHEHT HHTEHCHBHOCTH OYHCTHOHM BbIEMKH;
4 __ ko3 PHIHEHT yKpernJeHust KpOBJIH;

HcecaenoBanusiMi yCTaHOB/ACHO, HUTO HanboJ€

e
X IUTAHT qBJIAETCH CHEHJ'IEHH

RS ﬁ __ MOILHOCTD CK[)GHJIEEEMOI?L KPOBJIH, M; | HOM B KOHCTPYKIHH KesJe300eTOHHDI oro, MO

: | e JefiCTBHTEIbHBIH npe/e] NPoUYHOCTH MOPOALI Ha pac- | MEZKAY LEMEHTHBIM KaMHeM M CTEPKHEM. BcaencrBue TY Eec S

| - P rqkeHHe B MAcCCHBE, T M | MOPOALl KPOBJIII CTPEMATCS PACCIOHTHCS H jux cyMMapHbIH B U

: pejaercsi BepXHeil 4acTH CTEPZKHI, Ke/1e300CTOHHB'® m?&ﬂi;
L

_ ofbeMHBIl BeC MOPOJbI, T[>
HHs MOKA3aJH, YTO TMPH KPEMICHHI KPOBIH KeJe-

3

LIM KaMHeM, Ke

IbIX MOPO/AAX, AOJMACHDL

yCTaHOBﬂE"H[-]ble R C“ﬂbl'lo’r[)el.ll.i'iIIOBa :
VeTaHOBKA keJsie30

3

-a '6%%(1:1‘]:{1?13?13mmﬂram1 necopMarysi e MpPOHUCXOJAUT B BHIE H3- B BEDXHEl 4aCTH 3aMOK B BUJE yTONHLEC T THbI-

13:362 H paccloeHHs. M3rn6 CO3JaeT HaNpPsKCHHA B CAMON KpOB- | '?I(;m;lé[j;] uﬁwrlc I!{pOI‘II-I'I;I{Ol"I Tpeql!:;{Oﬁg%ﬁjle“eo?;ioﬁif{%FI I

'.'. Te, 2 paCCHOEHIIe yepes cuenJeHue BLI3BIBACT B CTCP/ACHE 1UTAHrH [IJHBII';)O\?E} 1 _p:_!';“{ I 031% ,}ﬂ I.IT {:’ﬂe_ﬂﬂrrb,_hp, o HHe I_;ITEIHFH-

f ypajolue HamnpsKeHHs. [Ipu 3TOM HarpyaKa cyMMmipyercs ] | MEpHEil pacupeie/iiTh Harpyst o8 G0TKE
pactsr 6b MACCHBA H CCUCHHC CTCPIHKH A ) [IpoBejentbie 3IKCIEPHMEHTAIbHbBIE PaboOTh IO paspaooTi
no JVIHHE WTAHTH B IJYOb ! rC a H ' CTCPZKHA B JIO0OOM | reXHOMOrHYECKHX OCHOB MPEABAPHTEALHOrO YKpernicHus TIOPOA,
MecTe ONpeenseTcs o cbop?:we ) HCCEN0BAINS  KOHCTDYKTHBHBIX N12PaMETpOB JKe/e300eTOHHES

‘ SRPLIV { LITAHE W METola HX pacuera npoBepeHbl B ONBITHOIL Kamepe 0J10-
; 1 . ka 28-11. B meit M3 NPOIAEHHBIX OCEBBIX -BOCCTAOULHX [MpoBEACHA
Sm= PR 5 BePXHSis MOJAPE3Ka C OCTABJEHHEM PYAHOH KOPKH MOIILHOCTbIO
p-at: | —2 a. Besiea 3a noape3koil B npo0ypennble yepes pyAHYyIo KOPKY
rae : 5 WIypbl  YCTAHABJIHBAJHCh  JKeIe300€TOHHbIE LITAHIH JJTHHOT
Sm— TJolanb CeHeHilil CTEPZKH, %ﬂ” 999 mno cerke 1X1 x. BoleMKa pPYAHOI KOPKH MPOM3BOAHNACEH
(e 06beMHBIM BeC 1MOPOADI, cefem?; C OTCTaBaHHeM OT Nojape3kH Ha 3—4 M.
h ,— BbICOTA MOHOJIHTHOTO YRLACTR Ay O 1 or S : Jlns onpenesaeHHusi COCTOSIHMS 3aKpervieHHoH KpOBJAH B KaMe-
gt AONyCTHMAd MPOYHOCTD 21\1“'1‘{‘1-”1*1‘-'“‘ CTePZKHSA LITAHTH pe IPOBOAHIINCD ceilcMoakycTHyeckine HaOJIOAEHHs1 3a MPOSABJE-
Ha pacTs2KEHME, Ke[cMm?; e * ‘ HHEeM FOPHOIro aapJeHHsl Ha OCHOBAHHH PAHCE paspaﬁoraﬂnoﬁ Ha-
 — YHCJO CJIOeB M 9JEeMEHTapHBIX  OJORUE, OrpaHHuCHHBIX MU WKaabl wysmdaoctd (ta6a. 1). OHH noxKasaju, YTO COCTOSIHHE
TpemUHAMU M0 AJHHE ITaHIH. | 3aKpenJienHoi KPOoBJan Ob10 yAOBJIETBOPHTEIbHLIM.
[Ipy KpemjeHHH TPeUHHOBATBIX M/ CJOMCTBHIX I0pod KpOB:
M TONBKO ¥KeJe300eTOHHBIMH IITAHIdMH BepXHsisl HX 4acTb O Ta6auya I
NeT HCOBITHIBaTh MaKCHMaJbHYIO Harpysky, KoTopas, HEX0As H3 T ey R —
YCJOBHH cUenyeHus, OyaeT Ompeac/iith KOHCTPVKTHBHDIC pﬂmf: K”;‘:;f;;““ « ;
" DBl B NapaMeTphbl LITaHTH, oTBevalouie caeayouinm yCJIOBHSAM: S OCTOfHME MOPOJ KPOBIH
- wBDl, > e‘i(k.—ﬂ LG 2 : :

& ﬂAElep>e & l-.-p)'(.. 0—35 Jedpopmanna Ge3 BHEWHHX NpO-

) e’ (!z == lTp)'T SIBJICHHH

{"~ | S > Gp.1. 9 6—9 OGpasoBanne TPeLIHH H 3aKOJIOB

i ,.* B — cuemnvienye MOpoOAb! C leMEHTHBIM KaMHEM, ke C;:;J‘;g; HOI? ciaz[:cmﬂriiai;ngiem{iﬂamr

Ay — clenJenye CTepHs C LeMeHTH

.~ e— paccTOsiHHE MeXAy WTaHraMu, cil

[IpoBeneHHbIe B ONBITHON Kamepe HAGJMIONEHHS 33 Jehopma

(Mell U paccjioeHHEM INOPOJA KPOBJH NO3BOJHIAH YCTAHOBUTL

MpH .Eiecbopmauﬂn B 17—20 mm pacciioeHHe [OCTHIraJo ﬂe: YTO
noJieil MHJJMMETPa NPH YCTaHOBKE. XKeJe306eTOHHBIX WITA CHTé:IK
MaacTHH-NOAXBATOB. ONHAKO C 3aKPENJICHHOH KPOBJIK “pouHr e3
A0 OTCJOEHHEe HeGOJBbLIHKX KYCKOB Mopoanl. Besenerrue 31*0:30#‘;{;;
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