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KOHTPO.JIb CBOMCTB U COCTOSIHUS TPYHTOB OCHOBAHMUS
COOPYXEHUA NIPU UHBEKTUPOBAHUU HEMEHTHOI'O PACTBOPA

O0bexToM HCCIIeIOBaHUS B
nauHoil pabore' sBiseTcs ykper-
JIIEMO€ METOJI0OM BBICOKOHATOp-
HOM HMHBEKIIMM OCHOBAHHE aMH-
HuctpatuBHoro 3gaHus  OAO
"Kysbacconepro", Haxopsuierocs
B aBapHuiiHoM coctosHud. Coopy-
JKEHHEe pacrnonokeHo B T. Keme-
POBO B 30HE HEYCTOHUMBBIX TIIH-
HHCTBIX TPYHTOB BCJIEICTBHE BO3-
JeHcTBHA HeOIaronpuATHBIX MPH-
POMHBIX M TEXHOTCHHBIX THPO-
Fe0JIOTHYEeCKHUX YCIIOBHIA.

3nanue B rane umeer ['- 00-
pa3Hyio GopMy H COCTOHT H3 Tpex
MPHMBIKAIOIUX O00BEMOB IPAMO-
yronsHoi ¢opmel. B KoHCTpyK-
THBHOM  HCIIOJIHEHUH  37[aHHE
IPEJCTABIEHO CHCTEMON KMpIIU4-
HBIX [POJONBHBIX HAPYKHBIX H
BHYTPEHHHX CT€H, CBA3aHHBIX
MeKy coboif yepe3 6—15 M BHYT-
PEHHHMH TONEPEYHLIMH CTEHAMH.
OyHIAMEHTB COOPY)KEHHS JIeH-
TOUHBIE U3 OyTOOETOHA HA €CTeCT-
BEHHOM OCHOBAaHWH, TIyOMHA 3a-
JIOKEHUST TIOMOMIBBI OT YPOBHA |
9TaKa KpbUILEB 3/1aHHA — 3,85 M, a
B LEHTpadpHOH yact — 4,15 M.
IlTupuna nogomiBel (yHIAMEHTA
MOl HAPYXHBIMH TMPOJOJBHBIMH
creHamu — 1,35+1,5 M, moj BHYT-
penaumu — 0,72+1,14 M, nox Top-
LEBBIMH HApYXXHBIMH CTCHAMH —
1,2 M. HapyxHnble cTeHBl ToABana
KHpIHuHble TOMMHOH 0,77+1 M,
a BHyTpeHHue — 0,52 M.

OO6cnenoBanue ¢yHIAMEHTOB
COOpYKEHHS OBIIO TIPOBEJCHO M3
myphoB, TPOHICHHBIX M3 MOJBa-
na. Marepuansl  oOcie0BaHHS
MOKa3ali, 4YTO CYIIECTBYIOIIHE
(GyHOAMEHTBl UMEIOT OTKJIOHEHHS
ra0apuToB OT TMPOCKTHBIX BEJH-
yiH. [lo HapykHO# ocu wupuHA
NMOJOWBEl (pyHIAMEHTA B COOT-
BETCTBUU C TPOEKTOM [OJDKHA
obITh 1,3 M, (akTHuecKast cocTaB-
asget 1,12 m. Ilo BHyTpeHHEH ocH

' Pabora BeimonHEHA [pH MOJJICPHKKE
rpanta POOU no mnpoexry 05-05-
64100

npoexTHas wupuHa — 1,14 M, pak-
tHyeckas — 0,72 m. Pasauma mex-
oy TpoeKTHOH H (aKTHUYECKOI
BEJINUHHAMH TIPERBIIIACT JIOITyC-
THMBIE OTKIOHeHHs. B Tene ¢yH-
JaMEHTa Pa3pblBOB M TPELUMH HE
obnapyxxeno. B pesynbrare 00-

Mormnocts cnost — 1,6-2,0 m. Ka-
TEropus MO TPYAHOCTH pa3pabor-
ku [II/IV (3mech W panee naetcs —
B UMCIHTENE NpH pazpaboTke of-
HOKOBILIOBBIM  JKCKAaBAaTOPOM, B
3HaMeHarese 1o OypuMocTH).

Ne 2 (p.Qu). TlokpoBHBIi cyT-
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Puc. 1. Cxema pacnonodicenus mpewun Ha ghacadax 30anus

CeJIOBAHUSA CTPOHTENLHBIX KOH-
CTPYKIHH 34aHHA ObUIM OOHapy-
EHBI CEMb CHCTEM TPEUIHH C IH-
pHHOI packpeiTust oT 1 10 2 MM
(puc. 1).

B reonmornueckom oTHOMIEHHH
paiioH pa®OT pacroNoXKeH Ha ce-
Bepe Kys3Henkoil MexxropHoii Bna-
JMHBI, BBITIONTHEHHOHW IUTHOUIH-
POBAHHEIMH OTJIOKEHUSMH BepX-
Hero maneoszost (PZs), mepexpbl-
TBHIX YEXJIOM PBIXJIBIX YETBEPTHY-
HBIX 00pa3oBaHMil pasIMYHOTO
renesuca (Q). B coorBercTBUM €
I'OCT 20522-96 rpyHTBI 110 JIMTO-
JIOTO-TeHETHYECKUM IMPH3HAKAM C
YUETOM M3MECHYMBOCTH XapakTe-
PHCTHK  (PH3HKO-MEeXaHHYECKHX
CBOWHCTB MOJIpa3aeNeHbl Ha HHKe-
HEPHO-T'€0JIOTHYECKHE JJIEMEHTHI,
MPUBEJICHHBIE HA PUC. 2.

Huxe npuBoauTcs xapakre-
PHCTHKA BBIJENEHHBIX HHIKEHEP-
HO-TEO0JIOTHYECKHX JIEMEHTOB.

Ne 1 (tQyv). HaceinHoit rpyHT,
Mpe/ICTaBIEHHBIH B KpOBIE ac-
(hanbToOETOHOM MOLIHOCTBI J10
0,2 M, nanee CyrJIMHKOM C MpHMe-
CbI0 OOJIOMKOB KHpNHYa, meOHs
mo 30—40 %, 3anoJHATENs UMEET
MOJTYTBEPYIO KOHCHCTEHIIHIO.

JIMHOK JIETKHH M TSKENbIH Jlecco-
BHUIHBIH, CBET/IO-OYpOBOTO LBETa,
cpeiHeil TIOTHOCTH, CPEIHECHKH-
Maemblif, crabokapboHaTH3MpPO-
BaHHBI 110 I0paM C HaJIH4YHEM
peIKHX MaKpomop, Hempocagod-
HbIH, MOJYTBEPAOH KOHCUCTEHLIUH
MPH ECTECTBEHHOH  BIAXKHOCTH
(W =0,19), npu noaHOM BOjOHA-
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Puc. 2. Pacnonodcenue undicenep-
HO-2€01102UHECKUX NIEMEHINOE 8
ocHoganuu ¢pyndamenma:l — ¢hyu-
(}(LMEHm,' 2— UHBEKYUOHHbLE
CKGadICUHbL, 3 — 2eon02uiecKas
cKeadcuna
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ceiennd (S, = 1,0) ero Bnax-
HocTh coctaBut Wy = 0,23, npu
9TOM TPYHT nepeiifer u3 mony-
tBepaoro cocrosuus (I; = 0,14) B
tyromiactuunoe (I, = 0,41).
Momnocts cios 0,7-3,7 m. Kare-
ropusl Mo TPYAHOCTH pa3pabOTKH
- IIL

Ne 3 (pQin). [TokpoBHBIit cyr-
JIMHOK JIETKHil H TAMKENbIH Oyporo
L[BETA, CPeJHEH MIIOTHOCTH, Cpel-
HEC)KMMAeMBbIi, HENpPOCaI0uHBbI,
0KEJNe3HEH MATHAMM, TYTO- U MST-
KOMIaCTHYHOH KOHCHUCTEHIINH,
OTMEYaloTCA peIKHe TOHKHE IIpo-
cnoiiku nmecka (1-2 MM, pexe 2-3
CcM), K TIOJIOUIBE TPYHT BOJOHA-
ChIILIEHHBIH. MomHocTe cnost oT
4,3 no 6,5 m. Kareropus no tpya-
HocTH paspabotku — 11

Ne 4 (p,Qyyp). [ToxpoBHBIit cyr-
JIMHOK JIETKHUH M TsHKENBIH Oyporo
LBeTa, CpeJHeH MIOTHOCTH, Cpe-
HECKUMAEMBbIH, HENPOCaA0YHbIH,
0JKEJIC3HEH IATHAMH, C BKJIIOYE-
HUsAMH TekyuernactuyHoro (MI'D
Ne 4) u markonnactuynoro (UI'D9
Ne 3) cyrnmnka. Kateropus mno
TpyaHocTH paspadorku — 1.

Ne 5(a>Qpp.). Ilecox anntroBH-
anbHBI  TbUIEBATHIE  GypoBaro-
Ceporo IBeTa, CpeAHeil MIOTHO-
ctd, oOBOJHEHHBIH, 4acTo Mepe-
ClauBalOUIMics ¢ CYIechl Jier-
KOH, Cpe/HeH MJIOTHOCTH, TeKy-
yeil, HHOTJIa BCTPEYATCAd TOHKHE
JIMH3bl UJI0BATOTO CYIJIMHKA TEKY-
Yyell KoHcucTeHUMH. MOoIHOCTh
cnost 2,2-2.4 ™. Kareropus mo
TpyAHOCTH pazpabotku — III.

Beuay Hapymenus ecrecT-
BEHHOI0 pEKHMa CTOKAa IIOBEpX-
HOCTHBIX BOJ, YT€4eK BOIbl M3
KOMMYHHUKAIMHA TPOUCXOJUT JIO-
MOJHHUTENLHOE HH(UILTPAIMOH-
HOE MUTAaHHE TPYHTOBBIX BOA. JTO
IPHUBOLUT K IIEpEyBIaKHEHUIO
TPYHTOB OCHOBaHUsS (pyHIAMCHTA,
MOCTETIEHHOMY TIOITOTUICHHUIO
Tepputopud. B pesynbrare 3THX
IIPOLECCOB Ha OT/EJbHBIX Y4acT-
KaxX MaccuBa OTMeYaeTcs IpOsB-
JIGHHE  IIPOCaJOuYHBIX  CBOICTB
TPYHTOB, a TaKXe MPOHCXOANT
ofulee yxyAlleHHe UX CTPOHUTENb-
HBIX CBOMCTB, 4TO INPUBOAMT K
nepopMmanusaM  pyHIaMeHTa U
MOBPCKIACHHUAM HECYIIMX CTEH.
JanpHeliniee mNOJATOIUIEHHE Tep-
PUTOPHH M CBHA3aHHBIA € 3ITUM

MOABEM YPOBHS TPYHTOBBIX BOJ
BeJIET K elle OonbplieMy yxyie-
HHIO HECYUIMX CBOICTB TpyHTOB
OCHOBaHHMsA, TOATOIUICHHID (yH-
JaMEHTOB, Pa3pPYyLICHHIO CaMOro
Mmarepuana (QyHIaMeHTa, 3aToll-
JICHHIO TO/IBANA 3aHHA.

BypeHue KOHTPOJNBHBIX CKBa-
’KMH TPOU3BEACHO OYpOBOIl ycTa-
HOBKOH VYPB-2A-2 KonoHKOBEIM
crocodoM 0e3 MPOMBIBKH KOPOT-
kumu peiicamu Ah = 0,151 M mox
pykoBoAcTBOM Teoiora. Otbop
npob TpyHTa M3 CKBAKHH MPOU3-
BOJWIICS METOJOM 3a/1aBIHBAHHA
TOHKOCTEHHOTO TPYHTOHOCA IHa-
merpom d = 0,56 mm. Hutepsan

onpoGosanua coctasun Ah = 0,2—
1,0 M. I'nyOuHa KOHTPOJBHBIX
reOJIOrHYeCKUX CKBaXKUH Ha 3—4 M
MPEBLIIIANA  MOIIHOCTbL 3aKper-
JIeHHOM 30HBI U cocTtaBuia 10,0 m.

PacyeTHble 3HaYEeHHS IOKa3a-
Teei (hH3HKO-MEeXaHHYECKHX
CBOWCTB TPYHTOB IPHBEICHHE B
tadun. 1.

Ilpn 3aKkperuieHHH TpPYHTOB
OCHOBaHUSI (PYHIAMEHTOB COOpY-
KEHHUSI Te0JOrH4ecKoil cmyx00¥

BICYEHHEM CIELHMATH3HPOBAHHBIX
OpraHu3aluid NPOU3BOAMICA KOH-
TPOJb 33 U3MEHEHHUEM COCTOSHHS
TPYHTOB B MPOIIECCE 3aKPETIICHHS
u no okoHuanun pabot. Cocrar
paboT Mo KOHTPOJIO MpPEACTAaBIEeH
CICAYIOIMMH BHJIAMH: CTaTHue-
CKMM 30HIMPOBAaHUEM TPYHTOB;
OypeHMeM KOHTPOIBHBIX CKBa-
KHMH; DNEKTPOPUIHUSCKHMH  H3-
MEPEHUSIMH.

Cratuueckoe 30HIUPOBaHHE
IPYHTOB BBINOJIHEHO NO METOU-
ke, pernameHrtupopanHoii 'OCT
20069-81. Tenzomerpuyeckuit
30H]l OTTAPUPOBAH C HCIIOJbL30Ba-
HHEM 00pa3I0BOr0 JHHAMOMETpA
JOCM-3 ¢ HHAUKATOPOM YacoBO-
ro tuna UZ-10, npowmeamux no-
BEPKY TOCYIAApCTBEHHOH MeTpo-
JIOTMYECKOH cy>k0bl. MeToanukon
CTATHYECKOTO 30HIUPOBAHHS
NpeaycMaTpHBaIOCh MOTPYKEHNE
30H/1a B I'PYHT C [IOCTOSHHOH CKO-
poctbio 0,5-1 M/MHH, MpU TIOMO-
A CHUJIOBOW YCTAHOBKH C OJIHO-
BPEMEHHOI 3anmuchbi0 TMOKa3aHUH
npubopa 10  CONPOTHUBIEHHIO
IPYHTA IOIPY/KEHHUIO KOHYCa ¢3 U
MOBOPOTY (PUKLIUOHHOH MYy(TBI

00O "HOOLIEHTP-1" ¢ mpu-
f3 uepes kaxmsie 0,2 M. B xavect-
Tabnuua 1
@du3uK0-MeXaHHYECKHE CBOWCTBA TPYHTOB OCHOBAHHS
HCCIIEAYEMOro 00beKTa
[Mpuponnas Monynb Yron BHyT- VY nensnoe
Iny6una
- BI@KHOCTE | medopmarmn | PEHHEro Tpe- CIIeTyIeHne
w E, MIla HUS (0, TPajL C, klla

3.2 0,21 6,9

3,5 0,19 5,6 23 83,3
3.8 0,22 18 433
43 0.23 19 333
4,7 0,21 5,2 22 35,0
4,7 0,23

52 0,17 44

5,7 0,15

5,7 0,11

6,0 0,24 2,1 22 233
6,2 0,27

6,8 0,32 1.8 19 13,3
7,0 0,30

7.8 0,31 17 15,0
7.8 0,31 2,0 17 25,0
8.8 0,29

8.8 0,31 2,2

9.8 0,32 18 18.3
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B€ CHJIOBOH YCTAHOBKH AJIs 30H-
JMPOBAHMA 10 HApPYKHOMY KOH-
TYpY 3[aHHA HCIOIb30Bajgach Oy-
poBasi ycranoBka YI'b-1BC, mpu-
4eM C TIOBEPXHOCTH /10 TITyOHHEI
2,0 M uepe3 TOMNIY HACBIIHBIX U
MEp3/bIX TPYHTOB MPOXOIHINCH
JMUIUPYIONINE CKBAXKHHBL. B moj-
BAILHOM YacTH 31aHMA 3aJIaBIIH-
BaHHE 30HJa MPOH3BOAMIOCH C
MOMOIIBIO CHELHATBHOIO YCTPOi-
CTBAa C MCIOJIb30BAHMEM TH/PAB-
JINYECKOro JOMKpATa.

Ha yuwactkax craruueckoro
BIABIMBAaHUA 30HJIOB B TPYHT
NPOBOJMIIH BEPTHKAJIBHOE 3JIEK-
Tpuueckoe 3oHAMpoBaHHe (BD3)
CUMMETPUYHON  4-3JIEKTPOJIHOM
ycraHoBkoH AMNB ¢ ucnonbso-
BAaHHEM IUTHIPEBBIX MeTaJIH4e-
CKHX IEKTPOJOB H 3JIEKTpOpa3s-
BEJIOYHOTO KoMmmeHcaropa AD-72.
ITo pesynbratam snexTpoduznde-
CKOTr0 30H/IMPOBAHMs ONpPEIeIsin
2 (PeKTUBHOE YIEIbHOE JIEKTPO-
conporusnenue (¥Y2C) p,, coot-
BETCTBYIOIIEE Pa3sHOCY 30HJH-
PYIOILHX 1EeKTPoioB AB.

CXeMBl CTaTHYECKOTO 3OH/IH-
poBanust mMaccuBa u BD3 mpuse-
JIeHBI Ha pHc. 3.

a
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Puc. 3. Cxemvi cmamuuecko2o 30HOUPOGAHUA MAccusa (a) u snex-
mpodgpusuveckozo Konmpoisa memooom BO3 (6) npu uccnedosarnuu

ceolicme 3axkpenisgemozo maccusa:A3-72 — asmokomnencamop; b
— ucmounux moka aunuu AB; K, Kz — kamywuxu 3azemisowux
2NEKMPOO08; |— UCMOUHUK ROCTROAHNO20 ThOKA, 2 — INEKMPOKa-
oenv, 3 — npudop snexmpomexanuyveckozo kapomasica IITM; 4 —

menzomempuuecxutl 3000 muna "luxa"; 5 — wmanza; 6 — cunrosasn
MemEKu, YCMaHasueéaroujiie OIURy pasHoca npo-

ycmauoeka, 7 —

TPOJIBHBIX CKBAXUH IIPHUBCACHA HaA

600a AB
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Cxema pacrionokenus kou-  PHC: 4. TOB BHEIPEHHIO KoHyca ¢i(h)
W3 wHawameHbIX rpadukoB  My(TH 30HAA f3(h), yacTh U3 KO-
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YAETBHOTO COMpPOTHBIEHHS TPYH-

Puc. 4. Cxema PACROJOAHCEHUA KOHMPOIBHbIX CKEANCUH HA NIdAHE noosana: ©— zeonozuyeckue CKBAJICUHbBL, ®

— mouku cmamuyeckoeo 3onouposanus (C3); * — cmanyuu snexkmpoghusuuecrkozo npocnosa (CIII) memo-

dom BD3
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Tabnuna 2
Tabnuua cpeaHeB3BelIalHbIX MOKa3aTened qs, /s u E

€CTECTB. B JICHb gyepe3s | uepe3 | uepes | uepes uepes yepe3 >7

Touxa Hab1. COCTOSTHHE Harser. lcyr | 2cyr 3cyr 4 cyT cyT 7 cyT cyT
C3-1 C3-3 C3-5 | C3-12 | C3-14 | C3-16 C3-11 C3-7 C39

q;, MIla 0,6 04 0,57 0,68 05 0,58 1,67 1,37 2,14
13, MIla 0,015 0,013 0,01 0,01 0,02 0,01 0,009 0,01 0,014
E,MIla 42 28 4,0 4.8 35 42 11,7 9,59 159
Touka HaO1. C3-2 C34 C3-6 | C3-13 | C3-15 | C3-17 C3-37 | C340 | C342
q;, MlIla 0,66 0,66 0,68 0,98 0,62 0,58 0,53 0,64 0,73
f3, MIla 0,023 0,011 0,009 | 0,02 0,012 0,013 0,009 0,011 0,013

E,MIla 46 46 47 6,8 44 40 3,71 421 5,11

TOpBIX NpHBEJAEHA Ha puUcC. 5, cie-
JYeT, 4TO TeOJOTHYECKHH pa3pe3
Jaxe B Tpeaenax OTHOCHTETBHO
HeOONBIIOH MOIIHOCTH, TOABEP
rajpomeiics 3akpenieHrio, Heol-
HOPOJIEH MO IUIOTHOCTH, BIIA’KHO-
CTH H cocTaBy. [lns rpyHTa ecte-
CTBEHHOTO CIIOYKEHHS XapaKTepHa
nunoBuaHas — ¢opma  rpaduka
qs3(h), 4ro XapakTepH3yeT Heom-
HOPOJHOCTh IUIOTHOCTH H BIIAX-
HOCTH TPYHTa, HAJMYHE JITHHHBIX
"MUKOB" yKa3bIBAET HA MPHUCYTCT-
BHE IPOCIOHKOB MECKA IJIOTHOI'O
cnokeHus. MOIHOCTh TAKKUX MIPO-
clI0iiKoB cocTasisaeT 10 0,4-0,6 M.
Hanvuue yBenudeHuii mokazate-

el g, f; Ha rpaduKax ykasbiBaer
Ha OONBLIYI0O IUIOTHOCTH JTHX
MPOCJIOHKOB.

AHANN3 M3MEHCHMS TOKa3a-
Teneit g3 W f3 B mpolecce 3akpern-
JICHHA TI'PYHTA HarHe€TaHHMEM pac-
TBOpa IO3BOJIAET clenaTk cle-
IYIOLIKE BBIBOJIBL

— HEMOCPEICTBCHHO B JCHB
HATHETAHHA PAcTBOpPAa MPOHMCXO-
JUT CHIDKEHHE ToKazateneii g3, /3,
4TO O0BACHAETCA HAPYLIECHHEM
€CTECTBEHHOH CTPYKTYpBl IpyHTa
U YBEIHYEHHEM €ro BIaXKHOCTH;

— uepes 1 cyT mocie HarLera-
HHUsJ HAYHUHACTCHA IMOBBIILIEHUE I10-
KazaTenei, yepes 3—4 CyT npouc-

XONUT UX CcTadWIM3auus, INpu
3TOM BBIJENSIOTCS MPOCIOHKH ¢
3HAYUTCJIbHLBIM ITOBBIIICHHEM BC-
JIMYUHBI ¢3, YTO IO3BOJIET cje-
JJaTh 3aKJIK4YCHHE O 3aMCIICHUH
CYIJIMHKa  [€CYaHO-LEeMEHTHOH
CMECBIO U €r0 YIUIOTHEHHH;

— 1o uctedeHnn 4 cyT n Oonee
Ha 3HAYUTEJBHOH YacTH TOYEK
30HAMPOBAHHA  CONpPOTHBIEHHE
HOIPY/KEHHIO 30HJIA IPEeBBICHIIO
MpeeIbHBIC BO3MOKHOCTH 30H/14,
MpH 9TOM g3 JOCTHIJIO BEIHYHH
6,8—11,0 MIla, 9to cooTBeTCTBYET
moayimio aepopmanuu E = 47,8
77 Mlla, xapakTepHoMy 17 Tpa-
BEJMCTHIX, OYEHb IUIOTHBIX TICC-

a O 8 2
J;,M a 002 004 006 0,086 01 ¢ 002 004 006 008 g 002 004 006 008 ¢ 002 004 006 0,08
4q,,Mlla 02 04 06 08 10 42 04 06 08 p d2 o4 06 o o 42 04 06 o8
Onmmemka nola hoosqna 16,4
“‘ majemxfl gyko Norfrrids5.55 | — p—
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Puc.5. Pezynomamur cmamuueckozo 30n0uposanus 6 mouxax sonouposanus C3-20 npu ecmecmeennom co-
cmosnuu (a); C3-29 6 denv naenemanus (6); C3-23 uepes 2 cym nocae nacvemanus (8):

1 — yoenvroe conpomusnenust epyuma na myghme mpenus 30104 f3; 2 — yoensroe conpomueietus 2pynma no-

2PYIICEHUIO KOHYEA 30HOA {3
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Puc.6. I'paghuku usmenenus Py 60 6pemenu no y4achKam
COIl Ne 1—4 (a), Ne 1-9 (6), 10-13 (8), 14-18 (2), 19-22 (0)

KOB WJIM TBEP/BIX, OYEHb IIOTHBIX
CYTJINHKOB Y TJIHH.

CpeaneB3BellieHHBIE 10 30HE
FEOKOHTPOJIA 3HAYCHUs IapaMeT-
poB ¢;, f; 1 E Mo BceM MOCTpOeH-
HBIM TOYKAaM HM3MEpEHMil IMpHBe-
nensl B Tabn. 2. [lo nanHeIM Oy-
pEHHS KOHTPOJIbHBIX CKBAXKHH B
3aKpeIUICHHbIX TIPYHTaxX OTMedYa-
€TCsl YIJIOTHEHHE €CTECTBEHHBIX
CYIJIMHKOB W 3aMeLIeHHE 4YacTH
CYTJIMHKOB TIECKOM B BHJI€ JIHH30-
YeK M TOHKHX IIPOCIIOEB OYEHb
MJIOTHOTO chloxeHus:. OTMeqaroT-
csl TaKXKe MPOXKUIKK 10 1,5-2 cm
Ino MOILIHOCTH HEMECHTHO-
necuaHoi cMecH Hamonobue cna-
00 CLIEMEHTHPOBAaHHOTO IEeCYaHH-
ka. [myOuna BeISBICHHOI 3aKpern-
JIEHHOH 30HBI MO0 MOIIHOCTH COOT-
BETCTBYET JAJMHE HHBeKTOpa. Pac-
YeTHBIH MOAYNb Ae(GOopManuH 1o
CYIJIMHKaM B 3aKpeIUIeHHOH 30HE
coctaun FE = 21,0-29,7 Mlla,
cpenuesspemennpii. E = 25,6
MIla, nnsa He3akpenaeHHOH 30HBI
E = 42-84 Mlla, cpeanes3se-
meHHslit £= 6 MIla.

B pesynbrare reoduznueckux
pabot mo 22 cTaHUUSAM 3TEKTPO-
¢usznueckoro mnporHoza (CDII)
[IOCTPOEHBI I'paduku H3MCHEHUA
2 (HEeKTUBHOTO YIEALHOTO dJeK-
tpoconportusnenus (YIC) p, Bo
BpeMenu (puc. 6). Cxema pacmno-
noxenus COIl npuBeneHa Ha nna-
He (PyHJIaMeHTa COOpYKEeHHs (pHcC.
4).

Veennuenne YOC p, rpyHTOB
Ha cTagdH Habopa TPOYHOCTH
COCTABHMIIO B OTJENIBHBIX TOYKAaX
ot 5 no 45 Om-Mm. Takoi pazdpoc
OOBSICHSIETCS Pa3IMYHBIMH CPOKa-
MU 3aKa4yKH IEMEHTHOTO PacTBOpPa
B HHBEKTOPH H HA4ajoM H3Mepe-
HUH p,. Tak HanpuMep, HHBEKTOPbI
y Touku C3II-4 3akayaHsl B Teue-
HUe 3 Heenb, a y Touku CDI1-19
— B Te4YeHUE 2 Helelb, a u3Mepe-
HHA g, HauyaTkl OJIHOBPEMEHHO,
yepe3 3 AHA MoOcie mocheaHei
3aKaukd, T.e. B yactu Toyek COII
U3MEPEHUS  INPOBEAEHBI  IIOCIE
Hauaza Mpolecca TBepAeHHS Iie-
MEHTHOrO  pacTBopa. I'paduku
Pi(t) Ha 3THX yuacTkax Oonee mo-

JIOTHE, YeM B TEeX TOUKaX, 1€ U3-
MCpCHHs HavaThl [0 3aKauku Iie-
MEHTHOTO pacTBopa. DIeKTpoco-
[POTHBJECHUE TPYHTOB 31€Ch pe3-
KO BO3paCTaeT B HAyallbHBIH me-
pHOI M3MepeHHH, aanee rpaduk
IMMOCTCIICHHO BBINTOJAXKHUBACTCA.
AHamu3 ycpeIHEHHOro Trpa-

(uka 3aBHCHMOCTH O, (?) (puc. 7)
II0Ka3BIBAaeT, 4YTO Haubonee ak-
THBHO YBCIMYCHHE JJIEKTpHUEC-
CKOTQ COMPOTHRIEHUS MPOHCXO-
aut B nepeslie 30-35 cyr. [anee
POCT MPOUCXOIUT MeITIEHHee, HO
3a Bpemsi HaOmoxenuit (66 cyt)
OH HE MpeKpamaercs U J0CTUraeT
ypoBHs o, = 25 OM'M npu Ha-
JaapHOM P = 15 Om-M, T.c.
3MEKTPHYECKOE COMPOTHBICHHE
TPYHTOB YBEJIHYHIOCH Ha 66 %.
Hemonp3ys cnenuanbHO yCTaHOB-
JIEHHBIE JIMHEHHBIE CTATHYECKHUE
3aBUCHUMOCTH MEKIY MEXaHHuue-
CKHMH H 3JIeKTPOhU3HICCKHMHU
CBOICTBAaMH YKPEIUIEHHBIX TpPYH-
TOB Ha cTaguu Habopa HMH NpoY-
Hoctu [l], mpom3BeneH mnporuos
M3MEHEHHS TIPOYHOCTHBIX Tapa-
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q

Oﬁh?’ ]l} aﬁﬂa
MM

24 0.9 40,08

22 0,7540,07

20 0.6 40,06

18 0,4540.05

16 // 0.3 10,04
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Puc. 7. Pezynbmamut npozro3za usmeHeHus npoYHocmu
VKPEensemMo20 Maccusd ¢ medeHuem epemMeti

METPOB ¢, f3 MACCHBA C TEUYEHHEM
Bpemenu. K konuy wnabmonenuid
(uepe3 70 cyT nmocie HarHeTaHus)
yBENMUEHUE MPOYHOCTHBIX Mapa-
MeTpoB cocTtaBuno 60-70 %, uto
COOTBETCTBYET MPOYHOCTH, HE0D-
XOOUMOH I/ YCTpaHEHUs 0Cal0K
TpyHTA.

Pe3ynbTaThl  OTHCAHHOTO B
paboTe KpynmHOMAacmTabHOro 3Kc-
MEePUMEHTA 10 KOHTPOJIIO MpoIiec-
COB YKPCIUICHHS HEYCTOHYHMBBIX
TPYHTOB METOIOM BBICOKOHAIOP-
HOM HHBEKIWH TMO3BOIANT che-
JIaTh CEIyIONHe BEIBOBI.

1. KomnnekcHbIH TeOKOH-
TPONb  TIPOILECCOB  YKPEIUICHUS
HEYCTOHYHMBBIX TPYHTOBBIX Mac-
CHBOB B OCHOBAaHHAX I'OPHOTEXHH-
YeCKHX M TPOMBIIIIEHHBIX CO-
OpYKEHHH NOJKEH codeTaTb HH-
KEHEPHO-TEONIOTHUECKHE H3bICKa-
HUA ¢ oTOOpoM mpod u ux nado-
pPaTOPHBIMU HCCIeOBAHHAMH,
MEePUOTHUECKOE onpoboBaHue
MaccHBa C IMOMOUIBI TIPHOOPOB
CTATHYECKOTO 30HIMPOBAHHSA H
HEIpepbIBHBIH reoQU3nIecKuii
MOHHUTOPHHT, 00ecreunBaIOMINit
OCHOBHOH 00BeM HH(pOpMaANUU O

MPOCTPAHCTBEHHO-BPEMEHHBIX
H3MEHEHHAX CBOICTB MacCHBA.

2. PazpaboraHa MeETOJHMKA
KOMIUIEKCHOTO KOHTpPOJISl (hH3HUe-
CKHX TMPOIECCOB MPH YKPETIICHUH
HEYCTOWYHMBBIX  BJIArOHACBIIIECH-
HBIX TPYHTOB OCHOBAaHHMH TOPHO-
TEXHUYECKUX M TMPOMBIILICHHbBIX
COOpYKEHUIl, BKIIOYaomas mpu-
MEHEHHE CIICAYIOIIHX METOAOB!

— CTaTH4YecKoe 30HIHPOBAHUE
IPYHTOB TIPHOOPOM 3TEKTpOMEXa-
Hudeckoro kaporaxa IITM-M B
KOMILJIEKCE C TEH30METPUYECKUM
30H10M KoHCTpyKuuH HITO "I'eo-
TeCT" W CWIOBOH yCTaHOBKOI
YI'b-1BC c OIpeeICHUEM
yJIeNBHBIX CONMPOTHRICHUIH IpyHTa
MOTPYKEHUIO KOHyCa B AMANa3oHe
q; < 5,0 MITa u Ha ppUKIIHOHHOMH
MydTe TpeHHsI B nuanaszoHe f; <
0,5 MlIla, nocnenywmuM pacue-
TOM Moayns aedpopmanui £,

— OecCKBaKHHHBIC H3MEPEHHA
¢ (HEeKTUBHOrO yIEABHOTO JJIEK-
TPOCOTIPOTHBIEHHS O, MAacCHBa
METOAOM BEPTHKAJIbHOI'O JJEK-
TPUYECKOT'O 30HIMPOBAHUSA, JIEK-
TPOMPOQUIUPOBAHUS, KPYTOBOTO
BEPTHKAILHOTO 30HIUPOBAHHUS, C

CIIMCOK JIMTEPATYPbI

IOMOIIBIO  3JIEKTPOpPa3BeJOYHOH
anmnapatypbl AD-72 B AuanasoHe
P <100 OM-Mm.

3. Jlo HarHeTaHus 1I€MEHTHO-
ro pacTBOpa NPOYHOCTHEIE Iapa-
METpPbl MAacCHBa B OCHOBHOM W3-
MEHSAIOTCS B [Hamasone f; =
0,005-0,02 MIla, g3 0,2-0,6
MTIla, npM HaIM4YMM [HKOBBIX
3Hauenuit gz = 0,8-2,0 MIla, co-
OTBETCTBYIOLINX MpocioHKam
IJIOTHOTO Mecka MoHocThIo 0,4—
0,6 m. HenocpexncrBeHHo 10cie
HarHeTaHus pacTBopa IPOHCXO-
JUT CHHXKCHHE [1apaMETPOB ¢; U f;
na 20-30 %, a 3aTeM HaYUHAETCS
MOHOTOHHOE YBEIHYEeHHE Mpod-
HOCTH MAaccuBa, uepe3 4 cyT oHa
IIPEBBIIIAET HCXOIHBIH YpPOBEHD.
3a nepuoj HabmIOACHHMH B Tede-
HHE 7 CYT 3HAYEHHH KOHTPOIH-
PYEMOro mapameTpa ¢; yBEIHYH-
auce o 0,6-0,8 Mlla, npu sTOoM
Moaynb AedopMalHU CYTJTHHKOB
OCHOBaHHs YBEIUYUICS C YPOBHs
E = 4,2-8,4 MIla nnsa nezakpern-
néuuoit 3onunl go E = 21,0-29,7
Mlla nnsa 3akpenneHHoil. Juarxo-
CTHPOBAHBl OT/AENbLHBEIE YYAcTKH,
rJe yBeJIHYEHHE NMPOYHOCTH OBIIO
3HAYMUTEIBHO MEHBIIUM, YTO BbI-
3BAHO HEPaBHOMEPHOCTBIO pac-
MpOCTpaHEHHs pacTBopa.

4. Tlpm nHaGope NPOYHOCTH
VKPEMJICHHBIM MacCHBOM 1o 22
CTaHIUAM BJIEKTPOTPOdhHINPOBa-
HUs B TedyeHHe 67 cyT Habmone-
HHH YCTaHOBJIEHO MOHOTOHHOE
yBenmuuenue apdexruBaoro YIC
B AManasone p, = 8-55 OM-M, uTO
C Yy4eTOM YCTAHOBJICHHOH JIMHeil-
HOH 3aBHCHMOCTH MEXKIy Mexa-
HUYECKUMH U 2IeKTpodusnde-
CKMMHU CBOMCTBAMH COOTBETCTBY-
€T YBEIMYCHHIO IPOYHOCTHBIX
napameTpoB ¢; H f; Ha 60-70 %.

1. l'epacumos Q. B. MccnenoBanne 3aBUCHMOCTH MEXKAY MEXaHHUYECKHMH W 31€KTPO(QU3MUECKHMH CBOMCT-
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