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NPEAUCIHOBHUE

[TocoGue 1o XxHMRYECKOMY 3aKpenJyieHHIO I'PYHTOB HHbEeKLHeHd B mpo-
MbIHIVIEHHOM H TpaxKAaHCKOM CTPOHTEIbCTBE COCTABJACHO K pasieiam
«3akpensienye rpystos» aelicrsyrownx CHull na npoekTHpOBaHHE W Ha
NPOU3BOJACTBO paboT HO YCTPOHCTBY OCHOBaHH#A H (PyHZameHTOB, 6e3 Oy-
POCMECHUTEJILHOrO (1 TePMHYECKOTO 3aKpemJeHHH TpyHTOB, KOTOpbie He
OTHOCSITCA K HHBLEKUHOHHBIM cnocobam.

Paspaborano Ha ocHoBe pesyJbTaroB BoinosHennsix 8 CCCP u 3a
pybexoM 3a nocjeanee BpeMsi Hay4YHO-HCCAEROBATEJNbCKUX pPaboT B 06-
JIaCTH 3aKpeIJieHHs TPYHTOB B CTPOMTENBbCTBE, a TaK¥Ke Ha OCHOBE OTe-
YeCTBEHHOIO H 3apy0eXHOro OnbiTa NPHMEHEHHs NPOrpecCUBHBLIX TEXHO-
JorHil M HOBLIX CPEACTB MeXaHM3alWH B 5Toii obaactu. Ilpu stom Hc-
NOJb30BaHbl TaKXe COOTBETCTBYIOULHE, He YTPATHBLUINE CBOErO 3HAYEHHS

MaTepHaJs H3 NOAJIeXKALlero 3ameHe PykoBoacTBa 10 NPOH3BOACTBY H
npueMke paGoT DPH YCTPOHCTBE OCHOBaHHMH H ¢dyHxamentos. (M., CTpoii-
u3par, 1977 r.), B YaCTHOCTH NOApasien NO LEeMEHTauHH TPYHTOB, Bbi-
nonHenunlft panee k. A. Il, Kopxeiknm.

Pat6ota Bnimosanena opaesa Tpynosoro KpacHoro 3namenu Hayuno-
HCC/CAOBATENbCKEM HHCTHTYTOM OCHOBAaHHH M HOA3EMHBIX COOpYIKEHHH
umM. H. M. T'epceBanosa Foccrpos CCCP, nayuudii pyKoBOAMTENb —
I-p TexH. Hayx, npod. B. A. PxaHuubH, OTBETCTBEHHbIH HCIOJHUTENDL —
ct. HHX, JI. M. Kypaenxos,

B noarotoBke MaTepHanos A/s1 NOCOGHA NPHHHMAMM YYacTHe: KaH-
auparet TexH. Hayk A. M. Toaosanos, B. H. Bapanos, A. T. Uepnog,
KaH[. reod.-MuHepan. nayx JI. I1. llysanosa; wnxkeseps B. [0. 3eaen-
ckuld w B. . Tonopxos (Pocrosckuit I[IpOMCTPOAHHHNIPOEKT); HHIK.
B. B. Topeawos (TnapocnelnpoekT); kKaHA. TexH. vayk 5. C. Cmoaun,
uHXK. B. H. Ulaposatos (I'TIH «®ynaaMeHTnpoeKT»); KaHAHAATH TeXH.
nayk E. C. [szexyep, ®. H. TwrioH08a;, KaHA. TeOJ.-MHHEpa]. HAayK
H. II. 3arenuykas (ITHUVIWC Toccrpos CCCP).

Cotpynnuxu naaGopatopuu 3sakpemsienus rpynros HHMHOCIT a-p
TexdH. HayK B. E. Coxkoaosuu, xauaupaTe TexH. nayk A. H. Toxuw,
M. H. Hbpaeumos, B. K. Yyseses u ma. nayu. corp. H. 5. Bebep so
BpeMa PaboThl JaBaJaH KOHCYJbTAaUHH H C/eNalli LeHHble 3aMedaHus H
NpeAJIOKEeHHS N0 TeKCTY.

O6uan pepakuus — A-p TexH. Hayk 5. A. Pocanuybin # CT. HHXK.
JI. H. Kypdenxos.

YnorpebaaeMbli 4aCTO B TeKCTe pajd KPaTKOCTH TEPMHH «XHM3a-
KpelJieHue», HMEOWHA B oOuemM Gogee WHPOKOe 3naueHHe, MPHMeHseT-
Cf 3/eCb MCKJIOUHTEILHO KAK HHBEKUHOHHOE XHMHYeCKOe 3aKpenJeHue
I'PYHTOB.

TlocoGHe oTMeHsieT OTHOCAUIHECS K HHDBEKIHOHHOMY XHM3akpenJe-
HHIO TPyHTOB (CHOCO6aMH CH/AHMKATH3ALHH, CMOJH3AUHH H UEeMeHTaudu)
noApasjejbl H NPHJIOXKEHHS pa3f. 5 PyKoBOACTBa 1[O NPOHU3BOACTBY H
npHemke paboT npH YCTpoiicTBe OCHOBaHHI ¥ QyHAAMEHTOB.

3ameuasnss B NPEMJIOKEHHA DO NocobHI0 MpochGa HanpasiaTh NO
appecy: 109389, Mocksa, X-389, 2-a HMucturyrckas, 6.



1. OBIUUE NOJOXEHUA

1.1. Kak cnoco6 mpoM3BOACTBA CTPOHTENBLHEIX paBoT XHMuueckoe
3aKpefJeHle I'DYHTOB B LUMPOKOM CMBICAE CJI0BA IpelcTaBiseT colol
HCKYCCTBEHHOE lleJieHanpaBJeHHoe npeofpasoBalye CTPOUTENbHBIX CBOHCTB
€CTECTBEHHbIX I'PYHTOB HX XMMHMYeCKoil o6pabOoOTKOH pa3nMuHBIMH pea-
TeHTaMH, OCHOBARHOH Ha peaKUHAX B3aUMOLEHCTBHS PEAreHTOB MEX-
Ay co00H MM ¢ yyacTHeM XHMHUeCKH aKTHBHOH uacTH rpyHToB. Takoe
3aKpelVieHHe TPYHTOB oOfecCneuuBaeT HeOGPAaTHMOCTL M AOJIOBEYHOCTD
NpHOGPETEHHEIX UMH CBONCTB.

1.2. B 3aBHCHMOCTH OT TEXHOJOTHHM XKMHUeCKOl 06palOTKH I'DYHTOB
XHMHUECKO® 32KpelJIeHHe HMeeT JBa HaNpaBJeHUS:

HHDbEKIHOHHOE XHMHuECKOe 3aKpellleHHe, KOrjla peareHTH B BRIe
PacTBOPOB HJIM I'a30B BBOASTCSH B I'PYHTHl B YCJAOBHSAX UX €CTECTBEHHOTO
sajeranua u Ge3 HapylleHHsI HX CTPYKTYphl, HarHeTaHHEM NOJ AaBJje-
HHUEM;

6ypocMecHTelbHOe 3aKPenyieHHe T'PYHTOB, KOIAA OHO OCYLIeCTBJSET-
¢l C HapyLIeHHeM HX eCTeCTBEHHOH CTPYKTYPH MeXaHHYeCKHM [epeMe-
HIHBaHHEM TPYHTOB C IleMEHTaMH WJIM NPYTMMH peareHTamMu H nobaBka-
MH, ¢ IPHMeHeHHeM CNelHaNbHbIX MeXaHH3MOB.

1.3. Minbekunonnoe 3akpeledHe pacnpoOCTPaHRETCS HA TPYHTH, 06-
Jajalollne onpeleseHHOH BOLONPOHHLAEMOCTbIO, BKJIOuUas MNecyaHbie,
KpYyHNHOOGJOMOUHEIE, TPeNIMHOBATHE CKaJbHBIE H NOJYCKAAbHBIE TPYHTH,
a Takxe NpocajoyHble JIeCCOBLIE TPYHTH.

BypocMecHTenbHOE 3aKpernieHHe pacnpoCTpPaHAeTcss B NPUHIMNE HA
BCe HeCKa/ibHble I'PYHTH, BKIIOuas IIHHHCTHE, HE3aBHCHMO OT HX BOJO-
TIPOHHILAEMOCTH.

HHbeKHHOHHOE XHM3aKpenJeHHe RaBHO M NPOYHO BOILIO B NPaKTH-
Ky cTpoHTeabcTBa. BypocMecHTesbHOE 3aKpell/ieHHe HaXOAUTCS B CTalHH
CTaHOBJIEHHS, HO YyXe cefiuac CNOCOGHO YeNEeWHO pewarh HEKOTOpble
BaXkHble NIPaKTHYECKHe 3ajauH.

O06a nanpabJjieHHs BMeCTe JOMNOJHSAIOT APYr Apyra H 00ecneuuBaioT
BO3MOXHOCTh 3aKpellJleHHs BceX 06e3 MCKJ/IOUEHHS] TPYHTOB B €CTECTBEH-
HOM 3aJleraHHH, YTO B 3HAYUTEJbHOH Mepe CHOCOGCTBYET pa3pelIeHHIO
npobaeMbl CTPOUTENBCTBA Ha cNAOBIX I'DYHTAX B CJOKHBIX HHXeHepHO-
reOJIOTHYECKHX YCIOBUAXK.

1.4. Hacrosmee ITocoGue, paspaboTaHHOe B COOTBETCTBHH C TpeGo-
BaHHAMH JedcrByomux CHull, pacnpocTpaHsiercss Ha NPOEKTHPOBAHHE H
NPOH3BOACTBO PAGOT MO XHMHUECKOMY 3aKpellJIeHHIO IPYHTOB NPH peile-
HUM PaA3JMYHBIX JIPAKTHYeCKHX 3ajay B OOJNACTH INPOMHIULIEHHOTO H
FPaxKJaHCKOrO CTPOHTEJbCTB2 HHBEKIHOHHBIMH CrOco6aMH CHIIHKATH3a-
UHH, CMOJH3AUMH H LEMEeHTAaLHH.

1.5. He nopsexaT HHbeKUHOHHOMY XHM3aKDeIVICHHIO T'PYHTH, NHpO-



NUTaHHBle HedTeNnPOAYKTaMH, U BOLOHACKIIEHHBIE TPYHTH! NPH CKOPOCTAX
rPYHTOBBIX BOJ CB. b M/CyT. BO03MOMKHOCTH XHMHUYECKOTO 3aKPCIJIEHHS
34COJIEHHBIX T'PYHTOB YCTaHaBJHMBAETCS CIELHAJbHLIMH HCCAELOBAHUSIMH,

1.6. NnbekuHOHHOe XMM3aKpenJesHe HeOOpPAaTHMO NOBBIIIAET MeXa-
HHYECKYI0 NPOYHOCTb M YCTOHUHBOCTDb, yMeHbIaeT CXKHMaeMOCTh H BOAO-
[pOHHIIaeMOCTb TPYHTOB, yKa3aHHeiX B n. 1.3, a TakXXe ycrpauser Ipo-
CaJO4YHOCTb IPH 3aMAUYMBAHHMH JIECCOB H JIECCOBHIAHBLIX TPYHTOB, 4TO
obecrieyHBaeT WHAPOKHE BO3MOJMKHOCTH ero NDHMeHEHHS JJsl  pPelleHHs
MHOTHX NPAKTHUECKMX 3324 B CTPOHTE/BLCTBE.

1.7. B npoOMBILIJIEHHOM H I'PAXAAHCKOM CTPOHTENBCTBE HHBEKIHOH-
HOe XHM3aKperJlenue rpyHTOB NPUMEHSeTCH MJIA:

YCHJIEHHS! M YCTPOHCTBA OClOBaHuil, PYyHAAMEHTOB BHOBb CTPOSIUUX-
Cs 34aHHH ¥ COOPYIKEHMUil;

YCHJIEHHS! OCHOBaHHi ¥ (PYHZAMEHTOB CYLIECTBYIOILUX 3JalHil U co-
OpYKeHHH;

YCTPOHCTBA 3aUIMTHBIX CTeH M APYTHX MNOA3EMHBIX KOHCTPYKUMH H3
3aKpeNJieHHBIX TPYHTOB B KauycCTBe MEPONpPHSATHH NPOTHB NMOABH/KEK TPYH-
TOB NpPH MX MOAPaGOTKe FOPHLIMH BbIPa0OTKaMH;

YCTPOACTBA NMOAMOPHBEIX CTEHOK M YKPENJIeHHS OTKOCOB NPH BCKPHI-
THH CTPOHTENbHBIX KOTJIOBAHOB H APYTHX OTKPLITHX BHIPabOTOK;

foBbilieHHA Hecylllell cnocoGHOCTH CBaft U APYTHX ONOp;

B KauecTBe BPeMEHHOr0 MeDONPHATHA NPH NPOXOJKe B C1albiX rpyH-
TaX pas/iM4HbIX IOA3eMHBIX BblPabOTOK.

Ha puc. 1--8 cxemMaTHYeCKH NOKa3aHbl pa3JjuuHble CJAyuad NpPaKTHYe-
CKOTO NPHMEHEHHS HHDBEKUHMOHHOrO XHM3aKpenieHHs TPYHTOB.

1.8. C xnMHueckOl TOYKH 3peHHS B OCHOBe HHBEKIUOHHOTO XHM3a-
KpeIJIeHHS TPYHTOB JIeXHT fiBJleHHe KOHJeHCal¥H HeOPraHH4YecKHX ¥ oOp-
raHMyecKHX MNOJMMepoB (KpenuTeseil) npv #UX B3aHMOIEHCTBHH C Koary-
JAHTaMH (OTBEDAHTENsAMH) H 3aKjiouaoileecss B OTBePKAeHHU TNOJAMMe-
pPOB B NOPAX M TpelHHaX I'PYHTOB, ueM OOeCHeuHBAIOTCA ROJOXKHTEJb-
Hble M3MeHeHHs (H3UKO-MeXaHUYECKHX CBOACTB 3aKpemJsieMBIX TPYHTOB,
yKazaHHubie B 1. 1.6.

B xauecTBe KpenuTeseil INPUMEHSIOT BOJHBIE PacTBOPbl CHJMKAaTa
HaTpHf (HeOpraHH4YeCKUH NOJMMEp), a TaKXKe pacTBOpHl KapOGaMHIHBIX H
APYTHX CHHTETHYECKMX CMOJ (OpraHHuecKHe MoauMMephl). B kauectBe oT-
BepAuTeJedl IPHMEHSIOT pasJHYHbLle HeOpPraHHYeCKHE H OpraHHyecKHe
KHCJIOTH, COJIM H XHMHUECKHe J00aBKH K HHM, HEKOTOpble I'a3bl.

3akpeluieHHe IPYHTOB Ha OCHOBe PacTBOPOB CHUJIMKATA HATPHA He3a-
BHCEMO OT MpHMEHsSeMBIX OTBepAHTeJell HasplBaeTCA cuaukarusayued,
Ha OCHOBe KapOaMHAHBIX CMOJ — CMOAu3AyUel, Ha OCHOBE LEMEHTHHIX
pacTBOPOB — Yemenrayued.

YyacTByomue B Iponecce 3aKpenyieHHs 'PYHTOB XUMHUeCKHe Belle-
CTBa B PAacTBOPAxX HJH rasbl HashiBaIOTCA 3aKpeN/SIIOILHMH pearcHTaMH.

CMech pacTBOpOB KpenuTeneil H oTBepAHTesell paboYHX KOHiEHTpa-
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Puc. 1. Onoput U3 CHIMKATHPOBARHOTO NPOCAROYBOrO JECCOBOFO rpyHra
noJ BHOBL CTpOfillleecsl COOpPYyiKeHne (Ha NPHMEPE ANMHHHCTPATHBHOTO
3panns B Tamkenre)

] — dyspamMenT; 2 — He3aKPEmNEHHLIH rPyHT; § — 3aKPENVIEHHBIA cuAUKaTH3anKedd
Jaece; 4 — RempocafoyRbifl PPYHT

Puc. 2. TexHOMOrHYyeCKHe CXeMhl HHB-

E€KLHONHOTO XHM3aKpenjJeHus TIpyHTOB

noa  GynaaMeHTaMu  CYMECTBYIOIRKX
31 aHKIA

1 — dbyspaMent; 2 — HHBEKTOPH;, 3 — 3@+
KpenJeHHble MacCHBb MO 3aXoJKaM
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Puc. 3. Cxema HHBEKLHOHHOTO XHM-
3aKpenJieHMss TPYHTOB NOH $yuja-
MEHTAMH CYIIECTBYIOLLHX 31 aHHR
110 TOPH3OHTAJbHOA TeXHOJOrMH (Ha
npuUMepe CMOJH3ALHH TPYHTOB B OC-
HOBAaHHH LKEPKBH Pu3noJioxenna 8
Mockosckom Kpemae)
a — [nal; 6 - paspes; 6 -- CXeMa MAHXETHO-TAMIOQUHOrO HHBEKTOPa; [ -— HHB~
eKTOPhbi; 2 -~ TEXHOJOTHUECKHEe KOJOAUBI; 3 — 3aKpPeNNieHHbIH MaccHB;, 4 ~— OCTAaTKdA

CPHHBIIMX YIJOTHHTEABHLIX CBali <«KOpPOTbUUEH»; & — HHBEKTOPHas nepdopupo-
BaHHas TPyGa; 6 — TaMMOH; 7 — Pe3HHOBLIE OGOAMBI
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Puc. 4. MMoasoaka dpyngamenros

H3 XMMHYECKH 3aKpenJeHHbIX Puc. 5. 3aKkpenyieHue rpyHTos B
IPYHTOB B KaueCTBE ApeAynupesu- OCIEOBaHWH CYWeCTBYOIHX 3113:
TENbHOrO MepPONpPHATHA MPOTHUB uuit npu ero noapaGoTke roOpHOH
OCAJ0K CYWECTBYWIUX 3JaHNH BhIpaGOTKOHK
OT BBHIHOCA TPYHTa mPpU NPOXOA- 1—V — nocienoBaTeabHB  OOPALOK
Ke RNOA3eMHbIX BbipaGoTOK (Ha i(mbemmn 3aKpensiolHX pearedt1on
ua NpHMEpe 3HAHHA Ha [POCHEKTe
npumepe Boasworo Teatpa B Mapxkca, OsiBulelt MoOXo0BOft yJiuue B
Mockse) MockBse)

UHA OpH OAHOPaCTBOPHOM XHM3aKPenjeHHM TPYHTOB Ha3biBaeTcs cede-
06pasyroueld cmecoro.

1.9. C TexHONOrHYeCKOH TOUKM 3peHHs] HHBEKIHOHHOE XHM3aKpenfe-
HHe 3aK/IIOMaeTCsl B HArHeTAHHH NOA AaBJeHHEM B fIOpbl TPYHTOB B HX
€CTECTBEHHOM 3aJIeraHuH OTBEPXKAAIOIUUXCA H 3AKPENVIAIOLIHX TPYHTHI
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Puc. 6. YcTpoiicTBO nOANOPHBIX CTEHOK M3 XHMHYECKH 3aKpenieHHBIX
rpyuros (Ha npumepe pa6oT no peKoHCTpykuun HoBoOJHMDEUKOro meTaxn-
JAYPrayeckoro 3asopa)

] — UHDBEKTOPH; 2 — BONOCGOPHHK B KOTJNOBaHE; 3 — NMOANOPHbIE CTEHKH H3 8a-
KPENniE€HHOTO TpyHTa; 4 ~ OUHYCKHble KOMOAUbl; 5 — CyllecTBYHOMlag TepMHuEcKas
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l 4 // Puc. 8. Onepexaiouiee HHBLEKUH-~
OHHOE XHM3aKkpenjeHne TIpPyHTOB
o n n -
Puc. 7. YcrpolicTBO 3amMTHBIX pu po;&onxeﬁ::gn:emuux Bbipa
CTEHOK M3 XHMUYECKH 3aKpen-
JICHHLIX IPYHTOB MPOTHB 0CaAO0K :1;"1;0*”39”";]4%%%;”33’;”":‘3;;??
o ; 8- ; 4—Bo, .
CYWECTRYIOWNX 30aHUN NPU PO~ CHIIEGHHBIE  NECOK; 5 — MOPEeHHbIA
XOJKE NOJ3EMHLIX BbIPAGOTOK CYFHIIOK

Pa3MHYHBEIX XHMHUYECKHX peareHTOB: B BHAE ABYX OTACJABLHO HAarHeTaeMbIX
pacTBOpoB (ABYXpacTBOPHHIA cnmoco6), OAHOrO pacTBopa (OAHOpAcTBOP-
HBIH OZHOKOMIIOHCHTHBI CIIOCOG), OZHOrO pacTsopa H rasa (ABYXKOMMO-
HeHTHble rasoBble cnocofnl), rejeo6pas3yioliuX cmecell H3 ABYX KOMIO-
HEHTOB (OLHOPACTBOPHBE ABYXKOMIIOHEHTHEIE CTIOCOGH).

Harnetanne sakpendsiOUIMX peareHTOB B IPYHTH  OCYIIECTBJAAETCH



HACOCaMH, CXKATHM BO3LYXOM H3 CNelHaJbHBIX NHeBMOOAKOB HJH H3
rasoBblX 6a/VIOHOB, IPEHMYLLECTBEHHO [10 TEXHOJOTHH C BEPTHKAJNbLHBIM H
HAKJOHHHIM 3aryy0/eBHeM CBePXy BHH3 HHbLEKTOPOB HJH HHbEKLUHOHNBIX
CKBa’jKHH € OTKPLITOH NOBEPXHOCTH 3eMJH, C OTMOCTOK HJH M3 BHYTpEH-
HUX TIOMellleHud (yCJOBHO-BepTHKanbHasdA TexHogorus). Ha puc. 2, 4, 5,
6 u 7 nokasaHb XapaKTepHble MpPHMEpHl 3akpenJeHHs FPYHTOB IO 3TOM
TEXHOJIOTHH.

Ecau BHINONHEHHe HHBEKLUHOHHBIX PalOT NPH 3aKpelieHHH TPYHTOB
MoJ CYWECTBYIOIIHMH 34aHHAMH M COODYXEHHAMH NO TEXHOJIOTHH C Bep-
THKAJbHBIM 3aray0JaeHHeM CBePXy BHM3 HHBEKTODOB M CKBAXKHH B CHAY
CTE€CHEHHBIX YCJIOBPIﬁ HIA 1O HHBIM NPHYMHAM HEBO3IMOIKHO, TO HHDBEK«
LUHOHHbIE pabOThl NPOH3BOAATCSH MO TEXHOJOTHH C TOPH3OHTANbHLIM 34-
rnyGJaeHHeM MHBEKTOPOB H CKBAXMH M3 CIELHaNbHO NPOMAEHHBIX H 0Go-
PYLOBaHHBIX TEXHOJOTHUECKHX BHIPaBOTOK (TpaHIUeH, IITOJeH, KOJOK-
UeB); Aas npeiynpexAeHusi Aedopmaunuil COODYKeHHH B STHX YCJIOBHSAX
B pe3yJbTaTe BO3MOXHBIX NOJABHKEK H Pa3yMVIOTHEHHS TPYHTOB MO PyH-
JAMEHTAMH CTEHKH TEXHOJIOTHYECKHX BLIpaGOTOK, OOpalleHHBE K €OO0-
PYXeHHIO, NpeABAPHTENIBHO NOABEPraloTCsl XUM3akpenJieHuio (ycao0BHO-
ropusoHTajbHas TexHosorua). Ha puc. 3 noxaszan mpumep nmpumeneHus
9TOH TEXHOJOTHM K3 ABYX TEXHOJNOTMYECKHX KOJOLLEB.

1.10. [1px 3akpenjieHHMH TPYHTOB MOJ CYHIECTBYIOLINMH 3LAHHAMH H
COOpPYXEHHAMU C BETXHMH (yHAaMeHTaMH B KaueCTBe BCHOMOraTeJbHOT®
MepONpHATHA NPOTHB BePOSTHHX yTeueK 3aKPeNJISIOLIHX PeareHTOB yes
pe3 NOJOCTH H TPEUHHH B KJaixe NPH HATHETAHHH NpeAycMaTpHBaeTcs
npejBapHTeJbHas LUeMEHTaUusi (yHAaMeHTOB HAa KOHTaKTe NOJOLIBH €
OCHOBaHHeM (BCIOMOraTeJbHas LeMeHTauHs).

1.11. Ons 3akpensieHHs FPYHTOB B HPOMBIUUIEHHOM H TpPaXKAaHCKOM
CTPOHTENLCTBE NPUMEHAIOTCA CNELHANLHO pa3paboTanHble H Onpo6oBaH-
Hble ONBLITOM HHDBEKIMOHHble XHMHYECKHe CNocoSel cornacHo Taba. l.
Kaxanlil 43 cnoco6oB uMeeT cBOK 06aacTb NMPUMeHEHHS, OrPAHHUEHHYIO
BeIMYHHaMH Ko3(dHIHeHTa (GUIbTPALHH — JJIS NECYaHEX TPYHTOB H
3HauyeHUAMH KO3 ¢duuHeHTa (GUAbTPALMH, €MKOCTH NOIJOILEHHS M CTele-
HY BJAXHOCTH ~— AJf NPOCaAOYHHIX JIeCCOBBIX rpyHToB. BriGop cnocodos
3aKpeIieHus AJ1s1 KOHKPETHBIX FPYHTOB OCYLLECTBJACTCS, PYKOBOACTBYSAChH

yKazannoli Tabanueit, C y4€TOM IPaHyJOMETPHYECKOTO COCTaBa, HOMEHKJa-
TYPH, KO3(QdHuUK¥eHTa QHALTPAUHM M ADYFHX XapaKTEPHCTHK €CTeCTBEH-
HEIX TPYHTOB, & T4aKXKe NpPOEKTHBHIX TPeOOBAaHUH K NPOYHOCTHRIM M Je-
¢opMaHOHHEIM CBOHCTBAM 3aKpeNJIeHHBIX 'PYHTOB.

1.12. C neabto nosbiieHHs 3PdeKTHBHOCTH (MPOYHOCTH H paauyca)
3aKpenJieHHs TPYHTOB OJAHOPACTBOPHHIMH CNOCOGAMH CHIHKATH3aUHM M
CMOJIH33aLHH, 33 HCKJIOUEHHEM CHJIHKATH3aLHH NPOCafOYHBIX JIeCCOBHIX
TPYHTOB, BO MHOTHX caydyasix OblBaer penecoo6pasHo MPOUSBOAHTL Npel-
BapUTENbHYI0 XHMHUECKylo oO6paGoTKy rpyHTOB OTBepAHTeasiMH. Bompoc
0 NpeABapHTeNbHOH XHMHUeCKOH 00pafoTke pellaercs B pesy/bTaTte npo-
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Tab6baunna 1!

Peakuus cpe- OGacTb npHMeHeHHs SkeTpeMasbHbie B
HauMeHoBanHe cNOcOGOB M HCXORHBIX peares- | An 3akpen- CpeRuHe sHaueHHA
TOB JSUOUIHX pea- | HoMenkaaTypa H HeKOTOpbBIe XapaKTe- Kos¢pnunent NPOYIHOCTH NpH
reHTos PUCTHKH FDYHTOB duabTpauui rpyH- | oAmoocHom cxa-
TOB. M/CYT THH, MIla
JByxpacTBopHas  cuiukarusauus Ha [ IllenouHas |Ileckn rpaBesncTHe, KDyNHHE H 5—80 (2—8)/5
OCHOBE DaCTBOPOB CHJ/HKaTa HATPHA H cpelHedl KPYHHOCTH
XJIOPHCTOTO KaJblIHg
OpHOpacTBOpHas JBYXKOMIIOHEHTHas » [Tecku cpegHeH KpYyMHOCTH, MeJ- 0,520 (1—5)/3
CUNTMKATH3AUUS H2 OCHOBE pACTBOPOB Kde U NBLIeBATHE, B TOM YHCJE
CHJIHKATa HATpPUf H KpeMHe(TOPHCTO- KapOOHaTHBIE
BOJOPOAHON KHCJOTH
OnxopacrBopHas OJHOKOMITOHEHTHAsA » [lpocamounbie seccoBbie rpyHTH, | He menee 0,2+ (0,5—3,5)/2
CHJIMKATH3allUg [POCafOYHbIX TPYHTOB oO/afialolive EMKOCTBIO IOTJIO-
Ha OCHOBe OAHOrO PacTBOpa CHJHKATa meHua He MeHee 10 Mr-sxB/
HaTpus /100 r rpynra H cTeneHbio BJaX-
HOCTH He OoJjee 0,7*
l'azoBas cHAMKAaTH3allHs Ha OCHOBe pa- » To xe, HO crenmenp BaaxHOoCcTH| He menne 0,2 (0,5—3,5)/2
CTBOpa CHJIHKATa HAaTPHA H YIVIEKHCJO- He Gosee 0,75%
ro rasa : .
[lecku cpeaHell KpYNHOCTH, MeJ- 0,5—20 (1—5)/3
KHE H [blJeBaTbhle, B TOM HHCJe
KapGoHaTHbIe
OpHopacTBOpHAas  ABYXKOMIIOHEHTHas » Tleckn cpeipHell KpymHOCTH, MeJ- 0,5—25 (1—-3)/2

CHJIMKATH3allHl Ha OCHOBe pacTeopa
CHJMKAaTa HaTpusg H QopMaMuia ¢ A0-
6aBkoii  KpeMHe(TOPHCTO-BOAOPOHOK
KHCJIOTHI

KHe H MHJIeBaThle, B TOM YHCJe
KapOoHaTHHE




OxHopacTsopHass  ABYXKommoneHtHas | Kucmas  |Ileckn cpeaeit xpynuocrs, mea-| 0,5—10 0,2—0,5)/0,35
CHIMKATH3aUH$l Ha OCHOBE pacTBOpa KHE H NblJeBaThe
CHJHMKAaTa HaTPHA H  OpTOhochOpHOH
KHCJIOTH
OnnopacreopHas  AByXKoMmonentHasn | Llenousas |ITeckn cpeamueft xpynuocrs, men-|  0,5—10 (0,2—0,3)/0,25
CHIMKATH3AHMA Ha OCHOBe pacTBOpa KHE M TIHJIEBAThle, B TOM YHCHE
CHIMKATa HATPHS K AJIOMHHATAa HATpHA Kap6OHATHbIE
OasopacTBopHas  aByxkommoHentHas | Kucias IMeckn Bcex BHAOB — OT Tpabe- 0,5—50 (2—8)/5
CMOJIH34LHs Ha OCHOBe DAaCTBOPOB Kap- JHCTHIX [0 TBUIEBATHX, KpOMe
GaMHJHEIX CMOJ Mapok M, M-2, M-3, KapOOHATHBIX
M®-17 u consiHOll KHCITOTH
OnHOPACTBOpHAs  ABYXKOMIIOHEHTHas » Ileckn Bcex BHAOB — OT rpase- 0,5—50 (2—8)/5
CMOJIH3ALMS HA OCHOBE PAacTBOPOB Kap- JAHCTHIX 1O TBLJIEBATHIX, B TOM
6aMHIHEIX cMOJ Mapok M, M-2, M-3 u YUCJle HEeKOTOpble KapOOHaTHHIE,
M®-17 u maBeseBOH KHCJIOTHI COIJIacHO pesyJsibTaTaM ClerHallb-

HBIX UCCAIeNOBAHHMH

Ka bIX

LlemenTauys lenousnast | IlycToThl, NOJOCTH B TPYHTax Hnst  ckanbH -

Bcex BHAOB. KpynHoo6iomouHEE
A HEeKOTOpHie IpaBeJHCTHE Tiec-
YaHEle, TPEUIHHOBATHE CKAaJbHEIE
H NOJyCKaJibHhle TPYHTH

H NI0JYCKaJAbHBEIX
yAedbHOe BOJAO-
DOrJIoLIeHHe

>0,01 a/MuH-M?;

LA Ipodux >50

* Hpﬂ JAPYTHX 3HAYEHHAX XapaKTePUCTHK BO3MOXKHOCTE NPHMEHeHUA CHJAUKATH3aHHH YCTaHaBJIHBAETCA ONBTHHM

TyTEM.

Mpumeuanue [Lo YepTol — SKCTpeMajibHble 3HAYCHHS NPOYHOCTH 3aKPEIVICHHLIX TPYHTOB, 3a uepTOi — CpefHHE.



BefleHUA CNElHAJIbHBX JIaGOpaTOPHLIX MCC/IeIOBAHHH H ONBITHRX paGoT
B HATYPHBIX YCJIOBHAX MO XUM3AKPEIUIEHHIO TPYHTOB.

1.13. IlpousBoAcTBO paGoT NO XMM3aKpeIJIEHHIO IPYHTOB JONYyCKa-
eTCcA TOJIbKO N0 YTBEPXKAEHHOMY IPOEKTY, YBA3AHHOMY € MPOEKTOM CO-
opyxeHHnsa. BHecense B NMPOeKT M3MeHeHHIi, BHI3BAHHLIX HECOOTBETCTBUEM
3aJIOX(EHHHIX B NPOEKTe JAHHBIX HUXKCHEPHBIX M3BLICKAHHH C AeHCTBHTE/b-
HbIMH, LOJIXKHO GbITh COrIacOBAHO € NPOEKTHOH OpraHH3anues.

1.14. Hcxoas u3 onHTa NPaKTHYECKOTO NPHMEHEHHs MHBEKIMOHHOTO
XMM3aKpelJieHH TPYHTOB B CTPOHTENLCTBE, NPOEKTHPOBAHHE 3TOr0 BUAA
paboT, B 33aBHCMMOCTH OT O0beMa 3aKpemJieHHS H CJIOXKHOCTH YCTPOHCTB
U3 3aKpeIIEHHBIX I'PYHTOB, MOXET OCYILECTBJATbLCA ABOSIKO: 8 d8a aTa-
na — npu GoablinXx 0o6bemMax 3akKpemIeHHs H. CJIOXKHBIX YCTPOHACTBAX,
u 00HO3TANHO — NpH HeOOJbIUIUX H MeHee CJAOKHHX YCTpoHCTBax.

1.15. Ha nepsom sTanc nmpoH3BOAHTCS NPOEKTHasi MpopaboTKa XHUM-
3aKpelJeHus IPYHTOB Hapsly ¢ APYTHMH BO3MOXKHBIMH pelieHusiMHu (06-
LIeCTPOHTENbHOE NPOCKTHPOBAHME), B pe3yabTaTe KOTOPOH Aenaercs BHI-
Gop BapuaHTa. IIpOeKTHOH mpopaGOTKe Ha 3TOM 3Tane NPEAUIECTBYIOT
THIOBhIE€ HHIKEHEDHBI€ HBBICKaHHA corgacHo peicrByomuM CHull u
noco6uil Mo HPOEKTHPOBAHHIO OCHOBaHHH, a TaKMKe APYIHM HCTOYHHKaM,
CONepHauiKM TabsiHuHble AAHHBIE IPOYHOCTHBIX H AeOpPMaLLHOHHBIX Xa-
PaKTepHCTHK 3aKpellJIeHHbIX I'PYHTOB.

[TpoexToM CcOOPYXeHHS Ha NEpBOM 3Tane ONpeAeiseTcs THN (BHA)
OCHOBAHHSA, DYHAAMEHTa HJIH KaKOH-JHGO MHOH 3aray6/ieHHOH KOHCTPYK-
LMK H3 3aKPENJEHHBX TPYHTOB H YCTaHaBJHBAIOTCH (POPMBI H pacdeToM —
reoOMeTpHYECKHE MapaMeTPhl 3aKpemideMoro MaccuBa, TpeGoBaHHA K
NPOYHOCTHBIM M Ae(pPOPMalHOHHBIM CBOHCTBAM 3aKDEMJIEHHHIX I'DYHTOB H
JOnycKaeMble HANpSAXeHWsl B 3aKPENJIeHHOM MacCHBe OT AeHCTBYIOWIHX
Harpysok. Tak Kak Npu NpPOEKTHDOBAHHM HA NEePBOM 3Talle B pacyerax
Mcnosb3yioTesa TabJuuHble BeCbMa NPHOJHKeHHbIe IPOYHOCTHRIE H Aedop-
MAUHOHHEIE XapPaKTePUCTHKH 3aKPeIVIeHHbIX [PYHTOB, IPOEKT COOPYKeHUs
Ha 3TOM 3Tane HOCHT NpeABapuTe/bHHIH (3CKH3HBIl) Xapakrep H NOAJe-
JKUT YTOYHEHHIO MO Pe3yJbTaTaM ClHelHa/bHbIX HCCIeAOBaHUH Ha BTOPOM
Jrane.

Ha Bropom 3rame ocymecrsjsercs pa3paboTKa HpoekTa 3aKpellie-
HHUA TPYHTOB IO CO3JaHHIO 3aJaHHHIX OOCIUECTPOHTEJbHBIM IIPOEKTOM CO-
OpYIKeHHA 3aKPelUIEHHBIX MaCCHBOB (CMeuualbHOe TeXHOJIOTHYeCKoe mpo-
eKTHPOBaHHe). DTOMY 3Tany NPOEKTHPOBAHMS NpPeALIECTBYIOT COOTBETCT-
BylolLIMe clelHanbHble H3BICKAHHA K HccaegoBanua. Heenenosanua u npo-
€KTHPOBAHHEe Ha BTOPOM 3Tale BHIMOJHSAIOTCHA, PYKOBOACTBYSIChb COOTBET-
CTBEHHO TDeTbHM H YeTBEPTHIM pasfesaMH HACTOSILEro MOcoGHs.

1.16. TIpu 0ZHO3TANMHOM NPOEKTHPOBAHHHM OOLIECTPOMTE/LHOE U clie-
LHaJbHOE TEXHOJIOTHYECKOe IPOEKTHPOBAHHe OOGBEJHHSIOTCS B EAMHOM
paBoueM NpoeKTe, KOTOPHH pas3pafaTwhiBaercsl OpraHx3allHelf, HMeloliel
noapasiesedne 10 cieuKanbHEM BHAaM pabor. Paspaforka Rpoekra
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3aKpenJieHusl TPYHTOB B 3TOM cjyuyae OCYIIECTBJSIETCA C HCNOJb3OBAHHCM
THIOBBIX M CMEIMAaJbHbIX H3HCKaHUl H HCCJeJOBaHUH.

1.17. Tlpu f1poeKTHPOBAHWH H TNPOM3BOACTBe PaboT MO XHM3akpemn-
JIEHHIO TPYHTOB ROJIKHE ObITh HPENYCMOTPEHBl MEPONPHATHS 1O KOHTPOJIO
KayecTBa 3aKPEIUIEHHs COFIACHO pasl. 6 Hacrosilero nocobus. DTH me-
PONPUSITHS HaNpaB/eHbl Ha KOHTPOJb KaueCTBA HCXOJHBIX XHMHUECKHX H
JAPYTHX MaTepHanoB M PaGOYMX 3aKpEeIJSIONIMX PEareHToB, MNpPOBEPKY
3a/I0XKEHHBIX B NPOEKT PACUeTHLIX NApaMeTpPOB M TeXHHYECKHX YCAOBHH
Ha TPOH3BOACTBO PaboT, & TAKXKE Ha KOHTPOJbL NCMOJHEHHA NPOEKTHHIX
pacyeTHbIX NapaMeTPOB 3aKpeMJIeHHUS.

1.18. YunTeiBas, 4TO XMMMUYeCKOe 3aKpelJieHHe TPYHTOB, CBSI3aHHOE
C NPHMEHEHHEeM XHMHYECKHX BellleCTB, B TOH MM HHOH Mepe TOKCHYHO,
NpH TIPOUSBOJACTBE 9THX PaboT KpoMe coG/I0AeHHs TPeOOBAHMI NMPOTUBO-
NO’KapHOH oxpaHbl M TeXHUKHM 06e30NacHOCTH, MPEAYCMOTPEHHHBIX AeHCT-
ByloutnM CHull nmo TexHuke Ge30MacHOCTH B CTPOUTENLCTBE, AOJNKHEL
TaKXe BHINOJHATbCA CHelHasbHble TpeGOBaHMs MO TexHHKe O6e30MacHO-
CTH M OXPaHe OKPYXKawllle# CPelrl, H3JOXKeHHLie B pa3l. 7 HaCTOALIETO
nocoGus.

1.19. Jlo apousBoacTBa paGoT MO XHUMSAKPEIUIEHHIO PYHTOB HOJK-
HO OBITh YTOYHEHO M YYHTHIBATbCH B paloTax pacmoJOKeHHe NOA3EMHHIX
KOMMYHHKauui (BOZOMPOBOAA, KaHanW3anuH, KabGeabholl ceru, Tenedo-
Ha, rasa H Ap.), a TaKXe PACIOJOXKeHHe H COCTOsSHHE COOpPYKEHHH, Ha-
XOAAWHKXCA BONH3H MeCTa 3aKpellieHHs.

2. XUMMHUYECKAS TEXHOJOrusg CNOCOBOB
3AKPEIUIEHHSI U NTPAUMEHSAEMBIE
XUMUYECKHE MATEPHAJIbI

2.1. TIpn ABYXpacTBOPHON CHJIMKAaTH3aUHM B TPYHTH B TOC/]eLOBa-
TeJIbHOM NOpsIAKe HarHeTaloT ABa BOJAHLIX PACTBOpPA, PAaCTBOpP CHJIHKATa
HATpHA (KDenHTeJb) H PacTBOP XJODHCTOrO KajblHs (OTBEpAHTENb).

2.2, [InoTHOCTbL pacTBOpa cuaMkaTta HaTpus (r/cM3) HasHaAuyawT B
3aBHCHMOCTH OT KoaduuuerTa Gpunbrpaiun rpyHTOB, M/CYT:

IIpu Koadpduunentre 5—10 naotnocts pacrsopa 1,35—1,38

» » 10—20 » » 1,38—1,41

» » 20—80 » » 1,41—1,44

PacTBOp XNODHCTOrO KaJblUMsi JOJIXKEH MMerb ILIOTHOCTh 1,26—
1,28 r/cm3 u Beanunny pH He Menee 5,5. Jlna Ge3BopHOrO XJOPHCTOTO
Kaibuus YKa3aHHBIM BeJHYHHAM IUJIOTHOCTH COOTBeTcTBYIOT 28—30 %
3HaueHHS KOHIEHTPalHH.

2.3. Tlpu oAHOPACTBOPHON JBYXKOMITOHEHTHON CHIMKATH3ALHH H CMO-
JIH3ALUHH B KayecTBe OCHOBHBIX MCXOAHHIX MaTepHaJOB, Kpemutenell mpH-
MEHSIOTCS BOJHLIE PACTBOPEl CHJIMKaTa HATPHA H KapOaMHAHEIX CMOJ,
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a B KAyecTBe OTBepAMTENell MM N06aBOK — XJIOPHCTBIH KaJbUHit, coas-
nas, maBeseBas M KpeMHedhTOPHCTO-BOAOPOJHAA KHC/OThI, YIJIEKHCABIH
ras, aJIOMHRAT HaTPHs, a30THOKHC/ABLIH aMMOHHi, CY/AbPHUTHO-CIHPTOBAN
6apaa, oprodochopHas xuc/ai0Ta, GOpMaMHA, ATHAANETAT, KOHTAKT [ler-
poBa M ApYrHe PeareHThl.

2.4. PacTBopbi-KpenuTe/H, HCNOIb3yeMEIe IPH CHIHKATH3AHMH H CMO-
JIU3A0HE TPYHTOB, NO/IKHH YAOBJETBOPSATbL CJACAYIOUHM TPeGOBAHHAM:

CUJIMKAT HATPHS AOJKeH UMeTb MOAYJAL B npejenax 2,7—3 ¥ naot-
HOCTh 1,2—1,45 r/cM3 npH 3akpenseHHH pecyasHbix rpyHtos H 1,13—
1,2 rfcM® — npn 3aKpelneHUA NPOCafOYHBIX TPYHTOB;

Kap6aMuAHas cMOJa JOJXKHA MMeTh mAoTHOCTH 1,08—1,18 r/cm3,

2.5. Jlns NpHTOTOBJICHHS LEMEHTHHIX PACTBOPOB JAOJNNKEH MCIOJAb30-
BAaTbCS NOPTAaHAUeMeHT Mapku He HHxe 300. Honmyckaercs HCnosanso-
BaHHe cYAb}aTOCTORKOrO LeMeHTa M IIJIAKONOPTAAHALUEMeHTa, a TaKke
TAMIOHAXHOrO nopriaHiueMenra. Mcnonn3oBaHue cMmeceli pasAHYHBIX
BUJOB LieMEHTa JOMYCKAaeTCA TOJbKO NOciHe NpoBeAeHHS JabOpaTOPHBIX
HCNBITAHHH C OnpelleNleHHEM CPOKOB CXBATHIBAHMA W TBEpAEeHHA.

Du3nko-MexaHHYeCKHe CBOficTBa ILeMeHTa, . NPeAHa3HAYeHHOTO MJis
NPUTOTOBJIEHHS HEeMEHTARNOHHLIX PACTBOPOB, AOJMKHH OHTH NPOBEpeHB
JUISL KaXKAOH MapTHH LeMeHTa, MOCTynalule Ha CTPOHTENbCTBO, HE3aBH-
CHMO OT NACNOPTHHIX JAHHLIX 3aBOAA-TIOCTABIIHKA.

IIpy HanHuHu arpecCHBHBIX IDYHTOBHIX BOX CJE€AyeT NPHMEHATH
CTOHKHE 110 OTHOLUEHHUIO K HUM lIeMEeHTB.

Jlas yckopehHs CXBaThHIBaHUA LieMEHTAIUOHHBLIX PacTBOPOB NpHMe-
HSIOTCS XHJKOE CTEKIO K XJOPHCTHIA Kaabuuil. Jas yBeanyeHus crabuib-
HOCTH LIEMEeHTalHOHHBIX PacTBOPOB NpHMeHseTcs GeHTOHHT.

2.6. Ilpu oxHOPACTBOPHON NBYXKOMIOHEHTHOH CHJMKATH3aLHH Ilec-
YaubplX CPYHTOB B HACTOSLLEE BPEM{ MNPHMEHAIOT CNOCOOH  COrJIACHO
Tabs1. 2, B KOTOPOJi NPHBeJeHB! PelenTyphl AJst MOJAYy4eHHs 3aKPeNJASIONIHX
TPpyHTH reneobpasyrounx cmecedi.

2.7. 3akpenjiesHe NPOCALOYHBIX JECCOBBHIX TPYHTOB OCYHIESCTBJSIOT
OJIHODACTBOPHHM OJHOKOMNOHEHTHHIM CIIOCOOOM CHJIMKATH3aUMH Ha OCHO-
Be OAHOrO pPacTBOpa CHJMKATA HATPHSA, MMEIOIEro XapaKTepHCTHKH CO-
rAacHO 1. 2.4.

2.8. Insg rasoBoil CHIMKATH3AliHHE B HacTosiee BpeMs paspaGoTaHE!
M TPHMEHSIOTCA ABa OTJHUaIOLIHecs: PellenTypoil cmocoGa 3akpensieHUs
NeCYyaHblX H NPOCALOYHHIX JIECCOBbIX FPYHTOB coryacHo taba. 3.

2.9, XuMuyeckHe MaTepHasibl, NPHMeHseMble AJs1 3aKpenyieHHs TPyH-
TOB CNOCOGaMM CHIHKATU3AIHY, AOMKHLL YAOBJIETBOPATh TPeGOBAHUAM H
TEeXHUYECKHM YCJIOBHSM JHefiCTBYIOIIHX CTAHZApTOB HA CUJIHKAT HATpHA
(2KHAKOE CTeKJO), XJAOPHUCTHI Kanbuu#, opTodochopHyo, KpeMuedTopH-
CTO-BOJOPOJAHYIO KHCJIOTHI, aNIOMHHAT HaTpHsi, GOPMAMHJA, 3THJAUETAT,
KoHTaKT [leTpoBa K ApyrHe peareHTHI.

TFOCTs # TY HA HEKOTOpBle TeXHHYECKHE MaTepPHaJbl, IPHMEHsIEMBIC
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Tabanuua 2

e KommnoHenTH reneo6pasyouleli cMecy
< -
§ S Kpenwren Oroeprntens C})(gaeel:l::li%eo?: Bpemst reae- TIOp A 10K NpHTOTOBJIEHH
SE ot BeDAKTeNISA K oGpasobauus, cMecH
Eg NJIOTHOCTh, oT- KPenHTesio MHH
o HauMeHOBaHHe r/cM? HaHMEHOBaHYe HOCTS,
zZa r/cm3
Cunpgar 1,25—1,3 | Kpemuedpropucro- I,1— 0,12—0,2 I1pu 20 °C— | Oreepaurens  noGas-
HaTpust BOZOPOAHAS  KHC- 1,08 10—20, npu | asm0T K KpenuTedio
JIOTa 5°C—60
11 To xe 1,15 AmoMuHaT HaTpHS 1,05 0,2—0,25 60—180 To xe
11 » 1,19 Oprodochopras 1,025 3,4—6 60—600 Kpenurens  no6asas-
KHCAOTA 0T K OTBEPAHTEIO
IV | Cunukar Hat-{ },28—1,30 |50 %-umit pacreop { 1,073 | 0,25—0,5 15—180 OtBepautenb  x0GaB-
pusi, MOZYJIb ¢dopmamMuaa JSIOT K KPENMHTEJHO
3,3—3,4*
\% Cuaukar 1,28—1,30 | tuaanerar — 0,02—0,04 30—90 Kpenuteab  CMelMBa-
HaTpus, MO~ Konrakr  Ilerpo- 0,04—0,05 0T ¢ KoHraktoM [ler-
Zyaib Ba** poBa M B HOJYUEHHYIO
3,3—3,4** cMech n06aBagIoT
STHJIALETAT

* PacTBOp CHJIMKATa MOBHILIEHAOTO MOAYJAfA Nojydalor o6pabGOTKOH CHJAMKaTa OOGHYHOrO MONYJHs 2,5—3 KpeMmHedTOPHCTO-
BOZOpPOAHOH KucaOTON naotHOcTho 1,1—1,08 B KosuyecTse 5—6 % no obnemy.

= ** Konrakr [leTpoBa npeABapHTeNbHO pa30aBisiioT BOAOH B COOTHoureHu# | :3.
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Ta6bauna 3

KOMNOHEHTH! ra30B0i CHAHKATHIAUHH
Ne criocoGa no pe- Kpenurenn OTsepauTens
" uentype [TOpAROK 32KaYXH KOMMNOHEHTOB B
nsaoT- HopMa 3a- HOpMa 3aKauKH TPYHTE
HaWMeHOBaHHe HOCTB, KAqKH HauMeHOBaHHe Ha | M® rpyH-
r/cms T4, KI
A% Cuaukar  Hat-| 1,19— 0,8 Yraexucnli 4—6,5 Yraexucawiit ras 2—25 kr, cg-
(A7t IeCKOB) pud 1,30 | obnema | ras B 6asgomax JHKAT HaTpys, YIVICKHCJHH ras
Hop 2—-4 kr
VII To xe 1,10— 0,8 To xe 5—7.5 VraekHeabl rasz 2—3 Kr; CHJM-
(ana npoca- 1,17 | o6bema KaT HATPHH, YIJICKHCABIH ras 3--
JIOYHHIX  JIeCco- nop 4.5 K1
BBIX 'PYHTOB)
Tabanuna 4
Ne m.n. PeareHTn roCT, TY du3HTeCKOe COocTOSTHHE
1 ’ CraukaT HaTpHA PaCTBOPHMBIHA rOCT 13079—381 Iabi6a
2 I CTeky0 HaTpHeBoe XKHIKOe I'OCT 13078—81 JKuakocts
3 ! XJOpHCTHH Kaabuui ‘ I'OCT 450—77 JKRIKOCTh, IOPOLIOK, KOMKH
4 OpTodochopras KHCoTa | T'OCT 10678—76 c uam. [ Xuakocrs
5 ’ KpemHedhTopHCTO-BOAOPOAHAA KHCIAOTA | I'OCT 6552—80 »
6 | YriekHc/IB# ra3 I TY 8050—76 CxuKenHulll ra3s




MPH XHMHYECKOM 3aKpelVIeHHH TPYHTOB 'CHOCO6aMH CHAMKATH3AUHM, NPH-
BelcHu B Taba. 4.

2.10. [TpuMensieMblii NPH CUIMKATH3AUMH TPYHTOB CHJIHKAT HaTpHs
Na;0-nSi0; mocraBasierca K MecTy paloTsl 16O B BHAE CHAMKAT-TMIBIOH,
JHG0 B BHIE pacTBopa mjoTHOCThiO 1,4—1,56 rfcmd.

B 3aBHCHMOCTH OT HCXOAHLIX MATEPHAJNOB CHJHKAT HaTPHA BHITYCKAa-
eTCSl COMOBBIH U COROBO-CYJb(PATHBIH.

Pactsop cunukara HaTpUA JMO/KeH oTBeuaTh TpeboBanusm I'OCT
13078—81.

CuauKaTHBIA MOAyJb ABASETCA [VIABHOH XapaKTePHCTHKOH CHJAMKATA
HaTpHSA, onpeleasiowelt ero cocras. [Iox MoayaeM noApa3yMeBaercs
OTHOILICHHEe YHC/A IpaMM-MOJeKyJ KpeMHezeMa SiO, K uHCay rpaMm-Mo-
Jekysn oxucu HaTpus Na,O. B npouecce nponspopcTsa pabor moay.b

Tabauuma 5

Hopwmbl fis BRIOB CHIIMKATA HATPUS

[Moka3zaTesn . .
COROBOTO cononc;l ()cr};an)a'r

BHewHnit pug Iycras *HuA- | Tycraas  xug-
KOCTb  3KEJTOTO | KOCTb OT KeJjTo-
WJH Ceporo use- | 0 A0 KOpHYHe-
Ta (e3 MexaHH- | Boro usera 6e3
UECKHX  BRJIO- | MeXaHHJecKHX
YeHU#H, BHAH- | BKJAIOUEHUH, BH-
MBIX  HEBOOPY- | AUMEIX  HeBOO-
JKEHHBIM TJ1a30M | PYKEHHBIM [Ja-

30M

Conepxanne KpeMHeseMa, % 31—33 28,5—29,5

Cojepxanue OKMCH KeJe3a H OKH- 0,25 0,4

cH amoMmuung, %, He Gojee

Copnepikanue OKHCH KaJjbUHs, Y%, He 0,2 0,25

Gogee

ConepXaHHe CEPHOro aHrHAPHAA B 0,06 0,4

nepecueTe Ha cepy, %, He Gosee

Coepxanue OKHCH HaTpHs, % 10—12 10—11

CHJMKATHBIH MOAYJIb 2,656—3,4 2,65—3,4

IlaoTHOCTD, rfcMm3 1,36—1,5 1,43—1,5

2215 17
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Ta6auma 6

XHMHYeCKas TEXHOJOTHA OlHOPACTBOPHBIX ABYXKOMIOHEHTHBIX CnocoGoB CMONH3ALHA

e KoMIoHeHTHl resieobpasyollest cMecH
g o6 T- | B -
\g % Kpenurens Otsepautens Ho;g;’:geog_ nggg‘;agg_ HopaoK mpHroTose-
=3 BEpRHTEJNS K BaNKA, RHSL cMecH
5 g JVIOTHOCTD HJEOTHOCTh, KPenuTeJio MUH
- HaHMEHOBaHHe npu 18 °C, HaHMEHOBaKHe r/cM3
“ o r/em3
VIII | Kap6amuznas 1,08 5 %-Has  consHas 1,023 0,05—0,06 | 180—40 | B cmoany npu TIA-
cMOa Mapku M KHCJIOT2 TEJbHOM TepeMelnnpa-
HHH JO0OaBJSIIOT KHC-
JOTY
IX {To xe, wmapku| 1,09—1,1 |5 %-nas wasene- 1,023 0,12—0,14 | 180—60 | To ke
M-2 Bag KHCJIOTa
X | To xe 1,09—1,1 |5%-nas consnas 1,023 0,07—0,08 | 150—50 »
KHMCJIOTa
X! | To xe, M®-17 1,08—1,09 | To xe 1,09—1,1 0,08—0,10 | 150—40 »
X1 » M-3 1,12—1,13 » 1,023 0,03—0,05 | 150—25 »




0o XIII » M-3 1,178—1,18 | A30THOKHCRIL{T 1,1—-1,2 1—2 150—30 | Bzauyajge CcMeWHBAOT
aMMOHHH KPemuTesb C a30THO-
KHCJABIM AMMOHHEM, a
5 %-Has  cosifiHaA 1,023 0,25—0,35 3ateM A00aBJSIOT KHC-
KHCJIOTA 0Ty
XIV | » M-3 1,178—1,18 | CyabburHO-CIUP- 1,15—1,16 1—2 180—30 | K cyabburHO-CiMpTO-
toBasg Gapla BOH ©Oapje NpPHAHBAIOT
KHCJIOTY, &4 3aTeéM KHC-
5 %-xHasg  consAHas 1,023 0,25—0,35 JBi  pacTBOp  CYJIb-
KHCJIOTa (uUTHOH GapAwl CMELIH-
BAIOT C KpemuTeneM
XV | » M-3 1,178—1,18 | CyabduTHO-CTIMp- 1,2—1,22 { 0,55—2,15 | 150—60 | CyabhurHO-CIHPTO-
tToBas 6apaa Bylo 6apay CMeUIHBa-
0T € a30THO-KHCJBIM
A30THO-KHC/IHI 1,25—1,26 { 0,25--0,50 aMMOHHEM, B MOJYYEH-
aMMOHHH Hyl0 cMech [00aBisi-
T KHCJIOTY
Cynp¢dHTHO-CIHP-
XVI | » M-2 1,15—1,16 | Topas 6apua 1,2—1,22 1 0,58—2 120—30 | [IpuroToBiaeHHylc RO
perentype XIV cmech
A30THO-KHCAHH NpH  fepeMelliHBaHHH
aMMOHHH 1,26—1,26 | 0,24—0,67 #o0aBAfIOT B  KpefH-
TENb
5 9%-uag  consHas
KHCJIOTa 1,023 0,18—0,33

61




YUOTPeOosNsieMbIX PAcTBOPOB CUAMKATA HaTpua (Kamjas naprus) noide-
JKUT KOHTPOJILHBIM ONpejesieHHsIM, PYKOBOACTBYSCh npud. b.

[lo ¢pu3HKO-xMMUYECKNM MNOKA3aTENAM DACTBOP CHAMKATA HATPHA
JOJXKeH OTBeuaThb HOpMaM, YKa3aHHEIM B TabJ. 5.

2.11. [TpumeHsieMbI TIPH OXHOPACTBODHOH ABYXKOMIOHEHTIION CHJH-
KAaTH3alHH B KAauecTBe OTBepAHTeNs! (KOAryJsiHTa) CHaOHMKaTa HaTpus
aJIOMHHAT HaTPHA AOJKEH YAQBJETBOPATH CAeAYIOLIHM TPeOOBaHHAM:

KaycTHyeckui- moayab . . . o 1,5—1,7 (otHowenne NasO/Al1,03);
KpynHocth Apo6aeHns . . . . 5—6wmm;

HajHyHe HEeDacTBOPHUMEIX B3Be-

S O )

KoaryasiHT — KpeMHe(TOPHCTO-BOAOPOAHAS KHCAOTA — ABJASETCH TMO-
60uHbLIM IPOAYKTOM Npou3BOACTBA cynepdocdata H ¢GocdOpHOE KHCAOTH
M NOCTaBJsieTcs B BUJe pacTBopa maotHoeThio 1,1—1,2 r/emd.

2.12, Ilpn oxHOpacCTBOPHOH ABYXKOMIOHEHTHOH CMOJIM3allMH Necya-
HEIX IPYHTOB B HacTosiiee BpeMs pa3paGoTaHbi H MOTYT HPHMEHSATbCSA
JieBSITb OTJMUAIOIIMXCA PellenTypoil cnoco6os corsacHo Taba. 6, B Koro-
pol npuBeleHBl JaHHble AJS NOJYYEHHS COOTBETCTBYIOIUX rejeobpasyio-
LIHX cMeceH.

2.13. ITpeumyuiecTBOM CMOJH3aLMK Nepel OXHOPACTBOPHOM CHJIHKA-
TH3aUHeH ABASETCH BO3MOXHOCTb 3HAuHTeabHO OoJiee NMPOUHOro 3akpern-
JeHHs TpyHTOB. Tak, BpeMeHHOe CONPOTHBJEHHE NPH CKATHH 3aKpemJen-
HHIX CMOJH3alHel HeKOTOPbIX BHAOB NECUaHEIX IPYHTOB MOXeT XOCTH-
ratb 7—10 MIla. HenocraTkoM CMOJIH3aLnu $BAsETCA BBIEEJEHHEe Kap-
GaMHAHLIME CMOJIAMH TOKCHUHOro ¢opmanpierupa. Ilpm saxpennenun
IPYHTOB MNOJA CYIIECTBYIOLWIMMH COOPYXeHHSIMH, KOrAa paGOThl BeRXyTCs
B 3aKPBITHIX NOMELIEHHSX, 5T0 O06CTOATENbCTBO TPeGyeT NPHMEHeHHs YCH-
JIEHHOH NPUTOYHO-OTTOYHOH BeHTHJALMH,

2.14. lnsn rayOuHHOTO 3aKpensieHus FPYHTOB CMOJH3auHed, He CBf-
33HHOTO € TOCHEAYIOLIMM BCKPHITHEM 3aKpelsieHHblX MacCHBOB (HampH-
Mep, NPH YCHJEHHH OCHOBaHHI, YCTpoiicTBe (YHAAMEHTOB MJH JPYIHX
NOA3EMHLIX KOHCTPYKUUI), CAeAYET NPUMEHATL CNoco6ul CMOMM3AUHH HA
OCHOBe KapGaMUAHBIX ¢MOJ Mapox M, M-2, M®-17 nu YKC.

TIpu cMONH3aUHK IPYHTOB C LeJiblo MPOXOAKK NOA3EMHEIX BEpabOTOK
JOTYCKaeTcss HPHMEHATh CNOCOGH Ha OCHOBe cMOJbl MapkH M-3, colep-
XKalllefi Ha¥MMeHbUICE KOJHUYeCTBO cBofoaHoro dopmanegervaa (0,3—
0,5 %).

2.15. B cBsI3U ¢ H3MeHeHHeM BO BPeMeHH (PH3HKO-XHMHUECKHX CBOACTB
CMOJIB AJsi Ka)KAOHM NapTHH cMOJbl B Npollecce HHBEKUHOHHHX pabor
TpeGyeTcs yTOUHATb COOTHOLIEHHS KOMNOHEHTOB B rejeoOpasywlues cMme-
cH, obecneuHBalOlHe 3aJaHHBIH MepHOJ BpeMeHH resjeo0pas3oBaHufd, py-
KOBOJACTBYACb IpHJ. 8.
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2.16. Paspenenne cMOJibl BOAOH A0 pabouMx KOHOEHTpAUHf mpOus-
BOAMTCA B CACAYIOUHX NPHEIHKEHHBIX COOTHOWECHHAX:

Kpenutenp M-2 pasbaBaserca Bojo#H B cooTnoweunu 1:0,8 po maor-
Hocti pactsopa 1,09 rfcm3, sBasioweiics HHXXHUM TpefesoM pasbasiie-
HHS,;

xpenutear M-3 pasbapasercs sojoll B coorHowenuy 1:0,5 go nmaor-
HoctH pactsopa 1,12 r/em?;

Kkpenureab M®-17 pasbasasercd BOAOHl B COOTHOWeHHH 1:2 Lo
niotHoctH pacrsopa 1,08 rfem’.

I'Ipn pa36as.neuuu CMOJIbl PacTBOPaMH a30THO-KUCJIOTQ aMMOHHUSA HIAH
cyabduTHO-cHPTOBOIT Oapiapl pacTBop noayuaercsi GoJee CTAGHAbHBIM.

2.17. [IpumeHsieMble NPH CMOJIH3ALHM B KadyeCTBe KpenuTe/iell pacrt-
BOpHI Kap6aMP[,£leIX CMOJ 110 CBOHM (;)HSM‘leCKHM K XMMHYECKHM XapaKTe-
PHCTHKAM AOJIKHBE yAOBJCTBOPATL HopMmam Ta6J, 7, a masenesasg (KpHC-
TA/VIOTHAPAT) H TEeXHHUECKAs] CONAHAS (KUAKOCTb) KHMCJOTHI AOJIKHBI
YAOBNETBOPsiTE HOpMaM coorBerctsenno TY 221180—76 u TY 8567—78.

2.18. Ilpu npHroroBJcHUM H NpPHMEHEHHH Treneo6pasyioOUHK cMeced
He06X0AHMO cO0M04aTh CAEAYIOUHE NPaBHAA;

H3MEpCHHE 3anaHHbIX 06beMOB KpenuTedast 0 OTBEPLAHTENA pa6oqux

KOHUEHTpauuil nepej HX CMeUIHBAaHUEM MAOJIJKHO BbIIOJHATLCA € He0O-
XOAuMOil TOYHOCTBIO, KOTOPAA YCTaHaBJIHBAETCA HAa OCHOBE SKCIEPHMEH-

TaNbHOHK 3aBUCHMOCTH BpeMeHH resico6pasoBaHHs OT 06BLeMHOro COOTHO-
LIEHHS KOMIOHEHTOB (npua. 8) W ykasmBaercs B npoekte. Ilpu 3TOM
TOYHOCTb H3MEpEeHHs] HAXOLHTCHA 10 YCJAOBHIO, YTO NMOrPELIHOCTh B NOJY-
YeHHH 3aJaHHOTO MepHOja rejeofpasoBaHusl He NOMKHA TPEBOCXOLHTE
10 %;

NpH CMelIMBAHHH KOMIIOHEHTOB CMECH OTBEepAHUTe/b CiledyeT MocTe-
HeHHO A00aBAATL K KPENHTeM0 (a4 He Hao6OpPOT) NHpPH HeNpepHBHOM H
TILATE/IbHOM IepeMeliHBARHH,

3ajaHHOe BpeMsi renecOpasOBaHHA B MpOIECCe HHbEKUHH AOJIKHO
KOHTPONHAPOBATLCA NMyTeM oT6opa Mpob cMecH H (PUKCAUHH MOMEHT4 ee
3arycTeBaHus.

2.19. Tlpy onHOPacTBOPHOH JABYXKOMNOHEHTHOH CHJIHKATH3aHH H
CMOJIM3AUHUY IPYHTOB B MOCAeAHEe BpeMsa MOJYYHJA LIMPOKOe NMpHMeEHe-
Hue npejBapuTe]bHad 06paboTka (aKTHBH3AUHA) IPYHTOB OTBEpAMTEJS-

MH, NOBHINAMOMIAA PALHYC 3aKpelVIeHHd M MPOYHOCThL 3aKPemJeHHBIX
rpynroB. Heo6xoanmocTh npeABapuTenbHoli 06paboTKH IPYHTOB H HOPMBI
HAarHeTAHUs OTBepAHTesedl YCTAHaBJHBAlOTCA NPOEKTOM IO Pe3yJbTaTaM

CrelHaAbHEIX Ja6opaTOPHBIX HCCieJOBaHH# H OMNBITHHX pabor mo 3a
KPENJIeHHIO TPYHTOB B HATYPHHX YCAOBHAX.

2.20. [Ina uemeHTauHu NPHMEHSIOTCA CJCXYIOLHe COCTaBH pac-
TBOpDOB:

neMenTHue ¢ B/ =20—0,4;

LeMeHTHo-Tiecyansie ¢ B/ =10,5—4;

ileMeHTHO-I/inHo-necuansie ¢ (I4-I1)/L1=0,5—15;

nemeHTHO-TaBHKCTHE ¢ I'/LL=0,5—10. ‘
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Tabaunna 7

Hopuwbl gns Mapok

ITokasaTenb
M|

Mz | M3 Md-17

BHemugnfi pujy CuponooGpa3nas KuAkocTs, OX- | OxHopoaHas,
HOTOHHast MO HBery, Jlomyckaer- | BI3KasA XHAKOCTh
cs NOfIBJICHHE MYTH B Buje Yyc- | 6eJloro uiau cser-
TOHYHBBIX KPHCTAJLIOB J10- KOPHYHEeBO-
ro IBeTa.
HoyckaeTcs
UOSBJIEHHE MYTH

IaorHOCTH npu | 1,156—1,2 |1,156—1,2|1,15—1,2] 1,25—1,27
20 °C, rfcm®

Bs3kocrs npH 4—10 4—10 4—-35 40—100
20°C no BHCKO3H-
Mmerpy B3-1, ¢

KonueHrTpauuss BO- 7,2—9 7,2—9 7—9 7,5—8,5
NOPOJHHIX  MOHOB

(pH)

Comepxanne cBo- | He onpepe- 2 0,5 3
GoxHoro ¢opmais- JIsteTCH

nernha, %, ne 6o-

nee

PacrBopumocth 8 | Pactpopsier- | He onpe- | B coor- [Ilpu cMewmBanuy

BOAC ¢, JONyC- | Jensercs | HOWEHHH | Bombl # CMOJIBI
KaeTtcs Jer- 1:1 pacTBOp He poJ1-
K ocafiok XKeH KoaryJmupo-
Ha He BaTh

INpumeuvuanue Cpokrn XxpaHesus cmoa M, M-2, M-3 ne 6Gosee
Tpex Mecaues, M®-17 — He fosec IBYX MeCAlEB.

2.21. Copt ¥ Mapka lEMeHTa, XapakTepPHCTHKH TJMHHCTHLIX MaTte-
pHAJIOB M Tecka, HeOGXOAHMMOCTb M KOJHYECTBO XHMHYECKMX H IPYTuX
J062aBOK yCTaHaBJMBAlOTCA NPOEKTOM NPOM3BOACTBA PalborT,

Hns yayylleHdss NPOHHIAEMOCTH YacTHL, 1eMEHTa peKOMEHAyercs
NPUMCHATh CYXOH M MOKDLII AOMOJI IeMCHTa, a TaKXe BO3JyLIHOE Ce-
napHpoBaHie (AJs OTCCHBAHHA KPYMHLIX 4YactHu). BoamoxuoCTh # Hee
06X0AHMOCTh NPHMEHEHHA JHCMEPrUpOBaHHBIX 1EMEHTOB [LOJIKHBl ObiTH
npoBepensl 1a00paTOpHHIMH PaBOTAMH H Ha ONBITHBIX YYacTKax.
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222, [Jas UeMeHTaUHOHHHIX paboT nNpPHMeHseTCA CTaHZAPTHHIY
NOpT/iaHLEeMeHT, YAOBJECTBOPAIOWAN TPeOOBAHHAM COOTBETCTBYIOIHX
T'OCTos. Taxkxke nIpHMeHAIOTCA CyAb(ATOCTOHKHH IOPTNAHOLUEMEHT H
II/IAKOMOPTAAHAeMEHT.

Brifop ueMeHTa B KaXKJAOM KOHKDETHOM cCJydae ONpPeAesseTcsi Tex-
HHKO-3KOHOMHUYECKHM PacueTOM C YYeTOM YCJOBHH cpelbi.

2.23. IIpr OTCYTCTBMM CHeuHaJbHbLIX YKa3aHMH B IPOEKTE B OCHO-
BaHHM NOCTOAHHBIX COOpPYXEHUH MapKa HeMeHTa AOJKHa OBbiTh He HH-
ke 300, B oCHOBaHHM BpPEMEHHBIX COOPYXXeHMH — He Hixe 200.

Ilpy HaJHUHE arpecCHBHBIX BOJ| C/ejyeT NPUMEHSITb HEeMEHTbl, CTOM-
KHe MO OTHOILUEHHIO K COCTaBY I'DYHTOBBEIX BOJ.

2.24. Cyxoii DOMOJ LeMeHTa OCYUIeCTBJSETCs B CTAHAAPTHHIX 1ua-
POBBLIX Me/IbHHLAX, NPHMEHAEMBIX NPH H3TOTOBJICHAW LEMEeHTAa; MOKPHIH
JOMOJ1 — B CMEIHaJbHbIX CKOPOCTHBIX PACTBOPOCMECHTENAX.

Jomon uemeHra NPHUMeHsieTCA B HENAX YMEHBLICHHS COMEPMKAHHA
OTHOCHTEJIbHO KDYNMHHX YacTHl, a Takxe A/ JUKBHAAUAH B LeMeHTe
arperupoBaHHbBIX CJ1€XKaBUIHXCS YaCTHIL.

IucneprupoBaHHble UeMEHTb! MO3BOJSIOT NPUTOTOBJNATE HHBEKIH-
OHHBIE PacTBOpPHI, 06JajaloliHe Jiydlied MPOHHKAEMOCTbIO B TPelHHOBA-
ThIX CKaJbHBIX MOpoZax. UpesMepHas AHcCNepranus UeMeHTa MOMKeT Bbl-
3BaTh BTOPHUHYIO arperauHio 4acTHI, a B YCJOBHAX CBOOOJHOrO OCax-
JeHHA LEMEHTa H3 PAcTBOPa MOXKET NPHBECTH K 3aMelNeHHIO CPOKOB
CXBaTbiBAHHA OCEBIEr0 NEMEHTHOrO TeCcTa, K YMEHBUIEHHIO MPOYHOCTH
[leMEHTHOTO KaMHA. B ¢Bsi3w ¢ 3THM JMCIePrHpOBaHALE LEMEHTH AOJ-
KHB OHIThb NPOBEpPeHB! Ha BOJOOTAE/EHHE, CPOKM CXBATHIBAHHA, MPOY-
HOCTb Ha CXKaTHe H CTaGHJBHOCTb UPH XPaHEHHH.

2,25, Pacnyiels IeMEHTHOTO pacTBOpa XapaKTepH3yeT ero MoABHXK-
HOCTb H COOTBETCTBEHHO NepeKauHBaeMOCTb HacocaMH. YKalaHHaf Xa-
PaKTEepPHCTHKA OflpeenseTcs Ha ClelHaJbHOM npubope.

2.26. I'muna (ecqn HeT ClelMaJbHBIX YKa3aHH# B NPOeKTe) AOJIK-
Ha YAOBJIETBOPATDH CJAEAYIOUIHM TPeGOBAHHAM:

npeoGaajaiowell QpakuHel AOKHH ObLITb UYaCTHUH  pasMepoM
0,05—0,005 mwm;

coaepxatue yacTHn pasmepom Menee 0,005 e Goaee 30 %;

mecyaHble YacTHUB KPYNHEe 2 MM OTCYTCTBYIOT.

2.27. Ecnu Her CNENHAJbHEIX YKa3aHHH B NpPOeKTe, TO NECOK AOJ-
JKeH HMeThb KPYNHOCTb YacTHL He GoJsiee 2 MM.

2,28, CaoifcTBa ¥ COCTAB CYyI/IMHKA PErJaMGHTHPYETCS IPOEKTOM,

2.29. PexkoMeHAylOTCR ciefyiowide [006aBku K LeMeHTY (IO OTHO-
HICHUIO K €ro Macce):

JJIS TIOBBbIIEHHA TOABHIKHOCTH T'YCTHIX LEMEHTHBIX H LieMeHTHO-Nec-
YaHBIX PacTBOPOB — cyabdpuTHO-cuproBas G6appa (CCB) B KoaHuecTBe
0,1—0,25 %;

sl yCKODEHHsS CXBATbIBAHHA DacTBOPOB K YCKOpPeHHA HapacTaHds

23



OPOMHOCTA  UEMEHTHOIO KAMHS — XJIOPHCTHH Kanblinfi B KOAHYECTBE
0,5—3 %;

AAst NOBHIUEHHS CTabHIBHOCTH LEMEHTHHX H UEMEHTHO-NECTaHBIX
pacrsopoB — Gentonut 1—5 %,

2.30. Ona o6orauleHns CyrJAHHKOB M APYIHX FJHHHACTHIX MarepHa-
JIOB DEeKOMclAyeTcsl NpuMensats noBaBku OEHTOHHTA K IVIMHBIL

2.31. Benrount (MOHTMOpPHJAOHHTOBAs TIiuHa) ob6jajaeT oueHb BH-
COKOHl BOJOYZAep:KHBalouled CNOCOOHOCTLIO H IIpH PaCTBOPEHHH B BOJE
HJH B LEMEHTHOM pacTBope 00pasyeT KOJIOHZHYIO CHCTEMY, B YCJIOBHAX
KOTOpO#l TNpeAoTBpamlaeTcsi (HJH CHJIBHO 3aMejJseTcs) BHIAJeHHE H3
pacTBOpa B3BelGHHBIX YaCTHL Hecka.

O6oraiesne CyranHKa IVIHHHCTHIMH (pakuusiMH (MM OEHTOHHTOM)
UPUMEHSACTCA AJA YAYYIIeHHS KOJJIOMAHBIX CBOMCTB HHDBEKUHOHHOTO
pacTtBopa.

3. UH)XEHEPHBIE U3bICKAHKSA
U CNELLUAJIbHBIE HCCJIENOBAHNUSA

3.1, JlaHHble MHXKeRePHO-TeOJIOTHUECKHX H3bICKAHMil M CIlenua/bHLIX
NCCIeR0BAHAN BMECTe C TEXHHYECKHMH JAHHBIMK O COOPYXKEHHAX SABJS-
10TCA OCHOBOH 1Jisi BHI6OPAa MHBEKUHMOHHOIO XHM3aKpellJeHHS IDYHTOB B
KauecTBe clocofa ycTpoHCTBa OcHOBaHHH H (BYyHZAMEHTOB WJH pellleHHs
JAPYTHX CTPOHTeNbHBIX 3afa4, 4 TAKXKe HCXOAHHIM MaTepualoM JJjs Hpo-
€KTHPOBAaHHA H IPOH3BOACTBA paboT N0 3aKPEMJIEHHIO T'PYHTOB.

3.2. TIpn ABYX>TamHOM NDOEKTHPOBAHHH, COIVIACHO NOCOOHIO, Npej-
IeCTBYIOUIHE NPOCKTHPOBAHHIO HK3bICKAHHA H CNeLHaJbHble HCCAEROBA-
HHSI NIPOH3BOJSTCS COOTBETCTBEHHO B JBa NOCJEeJOBATEJbHBIX 3Tamna.

Vi3bicKaBHs Ha nepgom sTane, B OCHOBHOM NDEHMYILECTBEHHO OGHIH-
Hhle THIOBble HMHXEHEepPHO-TeoJIOTHYeCKHe H IHMAPOreoJIOrHYecKHe H3LICKa-
HHSL M MCCJENOBaHHS TPYHTOB, BBIIOJHAIOTCS B COOTBETCTBHH € TPpeGo-
panusimu pefictByrominx CHHIT u PykoBoacTBa no npoeKTHPOBAHHIO OC-
HOBaHHH 3ZaHH# H COOPYKeHMH, a Takxke raBsl CHHIT mo HHXXeHepHEIM
M3LICKaHHSIM AJIA CTPOHTENbCTBA.

CnennanpHble M3bICKAHHS M HCCJAEJOBaHHS HA B8TOPOM 3Tane ocy-
IEeCTBJIAIOTCH, PYKOBOACTBYSCh TpeGOBaHHIMM HACTOALIETO Tocobms,

3.3. MnrxeHepHO-reosioTHYECKHME H3BICKAHHS [J1S HHBEKIHOHHOrO
XHM3aKpelUIeHHst TPYHTOB Ha NepBOM 3Tane AOJ/XKHBI 06GecneyuTh HOJy-
deHHe NMOAPOOHLIX AAHHHX O FEOJIOTHYECKOM CTPOEHHH H JIMTOJOrHuec-
KOM COCTaBe I'DYHTOB, CBeJeHHH O THAPOreOJOrHYeCKHX YCJ/OBHSX ydacr-
Ka u coeayloux (GH3HKO-MeXaHHYECKHX M (H3MKO-XMMHUECKMX Xapak-
TEPUCTHKAX COCTaBa, COCTOSIHUSA M CBOACTB IPYHTOB:

A BCeX BHAOB IPYHTOB — NJIOTHOCTh YacTHILL T'PYHTa H INIOTHOCTDb
FpPyHTa, BJIaXKHOCTb, BOJCHPOHHLAEMOCTb (K03dduuveHT QUALTPALHU
A HeCKaJbHBIX, YAeJbHOE BOJOIOIOIIEHHe A/ CKaAbHBIX), XHMHUEC-
KHii COCTAB BOAHBIX BBHITSIZKEK H I'PYHTOBHIX BOX;

24



AJis BCeX BHAOB HECKAJLHBIX IM'PYHTOB ~~ MOPHCTOCTD;

JAf MeCYaHBIX H KPYNHOOOGJOMOYHBIX FPYHTOB — IPaHYJIOMETpHUeCs
KHH cocTaB;

JUISt CKaJbHHX TI'DYHTOB — BpeMEHHOE COTPOTHBJEHHEe IPH OLHOOC-
HOM CXAaTHH, KO03(OHUHEeHT pa3MArYyaeMOCTH M CTelleHb BHIBETPEJIOCTH;

AJI TPOCAAOYHHIX JIECCOBBIX TPYHTOB — OTHOCHTEJbHAs NpOCcagod-
HOCTb, HayaJjlbHOe NPOCaJOYHOEe HaBJIEHHE M BJIAXKHOCTb, MPOYHOCTHBHIE Y
AeopMauHOHHBIe XaPAKTEPHCTHKH (YroJ BHYTPEHHEro TPEHHH, YACJb-
HOe CliellyicHHe, MOAYJb obweil aedopmalyn, NPOYHOCTD NPH OAHOOCHOM
€XKaTHH).

PesynbraTel HHMKEHEPHO-TEOJIOTHUECKHX M3BICKAHHI HA 3TOM ITane
OpH LEMEHTalMH, KPOMe TOro, AO/NKHBI COAEPKATL JaHHBIE:

O BOJONPOHHILAEMOCTH M TPEIUHHOBATOCTH OTHEJbHBIX JHTOJOTH-
YeCKHX DPA3HOBHAHOCTEH TPYHTOB M 00 M3MEHGHHH S5THX XaPaKTE€PHCTHK
B paioHe COOPYXeHMs, B TOM YHcJe 00 aHH3OTPONHH (QHALTPAHHOHHBIX
CBONCTB I'PYHTOR;

O GUIbTPALHOHHOH YCTOHYHBOCTH TPYHTOB, BO3MOXHOCTH Pa3BHTH:A
XHMHUYeCKOH H MexaHuueckoi cybdoanu;

O HAJMYHK MECT TEeKTOHHUYECKHX HapyILIEeHHH I'DYHTOB;

OTYET N0 ONLITHBIM LeMEHTAaUHOHHBIM pafoTam,

3.4. CnenvajbHple M3BICKAHHS H HCCJAELOBAHHS Ha BTOPOM 3Tare
BKJIOYAIOT J1a00PAaTOPHble HCCAELOBAHHA M ONbITHbE PaboThl MO 3akpeil-
JIEHHIO TPYHTOB B HATYPHBIX YCJIOBHSAX.

B cocraB cneuualdbHbIX n200paTOPHBIX HCCAELOBAHMH NpPH CHAHKA-
TH3aUMH H CMOJIH3aLUHH T'PYHTOB BXOAAT ONpeAejeHHs CIEAYIOIIUX Xa-
PAKTEPHCTHK TPYHTOB H MapaMeTPOB 3aKpenyieHus:

a) ompezeneHHs (H3MKO-XHMHUECKHX XapaKTepHCTHK T'PYHTOB H 3a-
KpemJsIomHuX pacTBOpoB coraacuHo npua. 1—6: pH rpynroB u rpyHro-
BHIX BOJ, €MKOCTH INOMNIOIIEHHS AJISl IIPOCAZOYHBLIX JMIECCOBBIX TPYHTOB,
COLEPXKaHNA KapOOHATOB, THIICA M OPraHHYECKOro BEIECTBA M Ompefe-
JIeHHe MOJYJs CHJHMKATa HaTpus;

6) onpeicleHHS NapaMeTPOBR HHBLEKUMOHHOTO XHM3AKpeNJeHHS
TpyHTOB, coriacHo mnpua. 7—I11 u coorBercrByompM ['OCTam: ko3d-
¢bunedTa ¢GUABTPAUMH [PYHTOB, 3aBHCHMOCTH BpeMeHH reseofpasoBa-
HHs1 OT OOBEMHOrO COOTHOLIEHHS KOMIOHEHTOB 3aKPelJIAIONINX cMecelt
IpH OLHOPAaCTBOPHOH CHJHKATH3AUMH M CMOJH3AaUHH TecdaHblX FPYHTOB,
npofHoe 3aKpelJieHHe MeCYaHbIX H IPOCAJOUHBIX JIECCOBBIX IPYHTOB ¢
NOCJAEAYIOUIUMH ONpeje/eHHSIMH TIPOYHOCTHHIX H Ae(OPMAIHOHHEIX Xa-
PaKTepPHCTHK 3aKpelJieHHBIX FPYHTOB (yIJla BHYTPEHHEro TpeHHs, MOLY-
as obuwefl nedopMaluH, BPEMEHHOTO CONPOTHBJEHHS NPH OLHOOCHOM
cxatud, Kospduuuenta [1yaccoHa) u BOLOCTORKOCTH;

B) JAJf 3aKpPeIJseMblX BOAOHACHIUEHHBIX TPYHTOB NpH Heo6X0[d-
MOCTH OTIpejieJieHHe HalNpaBJeHHsl H CKOPOCTH T'PYHTOBHIX BOL;

r) A/ NPOCAJOUHHIX TPYHTOB AOHOJHHTE/bHO ONPEEJSIOT CAEAYIO-
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Iye XapakTepUCTUKH corjacHo npua. 10: mpocafounocTs CHANKATHPO-
BAaHHBIX TPYHTOB (KO3GhOHUUEHT OTHOCHTEJbHOH NPOCAJOYHOCTH H Ha-
YyaJpHOE MNPOCaJOYHOe AaBJIeHHe IMPH PA3IHUYHBIX YIeJbHBIX pacxojpax
CHMKATA HATpWs); ONpejeeHue ONTHMANbHOrO YACABHOTO Pacxoia CH-
JUKaTa HaTPHA.

VsyueHne npocajoyHOCTH 3aKpelJeHHbLIX I'PYHTOB BejeTcs Ha 00-
pasuax, OTOGPAaHHBIX HAYMHARK C KPOBJAX 3aKPEaseMOro Maccupa npo-
Caf0YHLIX 'PYHTOB H falice 4Hepe3 Kaxable 1—2 M mo ray6HHe JO KpOB-
JI{ HENpOCaAOYHBIX I'DYHTOB.

3.5. HDas oGecnedeHHst Ha BTOPOM 3Tane CHEUHAAbHBIX Jfabopa-
TOPHBIX HCCJIEJOBaHHH HeOOXOAHMBIMH JAaHHBIMH M OOPa3laMH I'PYHTOB
Ha CTPOMTEJNbHOH IJIOHIAJKe NPOH3BOAAT JAONMOJHHUTE/NbHBIE H3bICKAHHS
npoxoaxkolt wypdoB ¥ OypeHHeM CKBAXKUH C COOTBETCTBYIOUWIMM ORHCA-
HHeM TPYHTOB M 0T60poM npo6. CKBaXKHHbI pPacHO/AraloTCA Ha NJOLLAJ-
Ke MO KBAaJpaTHOH CeTKe Ha PACCTOAHHSX He GoJee UeM yYepes KaKABIC
15 M. OGpasusl rpyHTOB OTOUPAIOT K3 KAXKAOrO JUTOJOTHYECKOTO €04,
HO He MeHee 4eM uepe3 Kaxjwe 0,5—]1 M no ray0OuHe, a NpoGHl IpyH-
TOBOK BOALI Mo 1—2 &1 n3 xKaxaoro ropusoxra. O6pasubl necyaHbix n
KPYynuoOG/IOMOUYHBIX TIPYHTOB OTOGHPAIOT B COCTOSHMM HapylleHHOR
CTPYKTYPH, HO C COXpaHeHHeM eCTeCTBEHHOH BJIaXXHOCTH H B TaKOM BH-
Ae OHM ROJKHB OHIThH HOCTaBjcHb B Jaboparopuio. O6pasus npocafou-
HBIX JIeCCOBHIX TPYHTOB OTOHpAIOTCA B BHLE MOHOJMTOB C COXpaHeHHeM
€CTCCTBEHHOM CTPYKTYpbl H BJaxHOCTH no 1—2 ¢ kKaxJoil rayGunsi,

3.6. B cocras onpedeisieMblx B Ja0OpaTOpPHH NapaMeTPOB LEMEHT-
HHIX M UEMEHTHO-TVIMHHCTHIX PAcTBOPOB AJs moabopa COCTABOB NpH ue-
MEHTAUHKH TPYHTOB BXOAAT: ONpeje/eHHe NOABHIKHOCTH PacTBOPOB CO-
raacwo npua. 12; MaccoBoe H apeoMeTpHYECKOe ONpefesieHHe MJIOTHOCTH
TeX ke PacTBOPOB COrjacHo mnpua. 13 u 14.

3.7. OnbitHble paGoTHl N0 3aKPENJIEHHIO T'DYHTOB CHAHKaTH3alueH U
cMOJH3auHell B HATYPHBIX YCJAOBHAX Ha BTOPOM 3Talle OCYUIECTB/AITCA
€ UEABI0 IPOBEPKH M YTOUHEHHA MOJYUCHHHIX B JaGOpaTOpHH H 3ajaH-
WX NPOEKTOM CJiefYIOIUMX RapaMeTPoB HHBEKUHOHHOIO 3aKpelseHHS
FPYHTOB: BOJOIPOHHIAEMOCTH, pacueTHOro obweMa (paAuyca) 3akpefi-
Sienusi, TPOYHOCTHEHX ¥ AeDOPMATHBHHX XapaKTEPHCTHK 3aKpenJIeHHHX
TPYHTOB.

OnpiTHele paboThl HasHayawT Al 00BEKTOB ¢ oGbeMoM pabot Go-
ace 5000 M3 uaM KOrja XUM3aKpemieHwe FPYHTOB NPUMEHAETCH AAH OCO-
60 OTBEeTCTBEHHBIX COOpYxkeHHH. Bompoc o He0OXOAMMOCTH UPOBEICHHS
OULITHOIO 3aKPEIVIEHHA TPYHTOB pellaeTCsi INPOSKTHOH oOpraHusauHed.
B cocraB ONHITHEIX paGoOT BXOAAT:

noJjieBOe H3yYeHHe BOJOMPOHHMLAEMOCTH NOMJEKAIUUX 3aKpelleHHIo
rpyHTOB corsiacHo npua. 17,

ONLITHOE 3aKpel/ieHKe T'PYHTOB MO 3aXojKaM ¢ MocigAywome# mpo-
BEDKOH pacyeTHoro o6beMa H pajHyca 3aKpelJIeHHs H ¢ OlnpejesieHHeM
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APOYHOCTHHX M AehOPMANMOHHEIX XaPaKTEPHCTHK 3aKPeMIeHHHIX IpPyu-
TOB COrJIacHO npuJi. 18;

CTATHYECKHEe HMCOBTAHUS 3aKPEMJEHHHX TPYHTOB.

Ilo pesyabTaTaM oONLITHHIX paboT B MPOEKT NPH HeOOXOAMMOCTH
BHOCST COOTBETCTBYIOI(HE KOPPEKTHBHI.

3.8. Ilpy onHO3TanNHOM IIPOEKTHPOBAHHH HHDBEKUHOHHOTO XHM3a«
KpEN/eHHsl TPYHTOB PacCMOTPEHHbIe BHIUE CHeliMajbHEEe H3bICKAHHA H MC-
CNEJOBaHUsA OCYIECTBISIOTCA OJLHOBPEMEHHO B KOMILICKCE C THMNOBHIMH
H3BICKAHHSIMH.

4. NTPOEKTHPOBAHUE

4.1, TIpoeXT HHBEKHHOHHOTO XHM3aKpelJEHH TPYHTOB B LEJIOM,
BKJI0Yast fiBe er0 COCTaBHHe 4YacTH (OOGILECTPOHTENbHYIO H CHeuHanb-
HYI0 TeXHOJOTHYECKYI0) BHe 3aBHCHMOCTH OT TOTO, Pa3fe/bHO HJH COB-
MeCTHO pa3pabaTHIBAIOTCA 3TH YaCTH, AOJKEH COJEPXKATb CJAeAyloLiHe
npopaboTKH, PEUICHAS, NaHHbLIE H MaTepHabt:

a) TeXHHKO-9KOHoMHYeckoe 000CHOBaHHe BBIGOPA2 MHBEKLHOHHOIO
XHM3aKpensleHusi T'PYHTOB B KaueCTBe ONTHMAaJbHOrO pellleHHs JaHHOH
KOHKpeTHOH 3apauH;

6) 0oGoCHOBaHHOE pellfeHHe O HAa3HaueHHH THNA (BHJa) OCHOBaHHS,
$YBAAMEHTOB HJAM JpPYrHx 3arayOJieHHBIX KOHCTPYKUHH H3 3aKpemjeH-
HBIX TPYHTOB, BKJIOYas BbIGOD KOHCTPYKTHBHOH CXeMbl 3aKpelJieHHs B
COOTBETCTBHH C pelllaeMoi TeXHHYeCKOH 3ajauel,

B) MacwitabHble HHXKEHEDHO-reOJIOrHyeckne TIJIaHBl H paspe3sl ¢
HaHeceHHeM OOGOCHOBAHHBIX pacueToOM KOHTYPOB H YKasaHHeM pacuyer-
HHX Pa3MepOB 3aKpel/eHHbBIX MacCHBOB H Tpe6OBAaHHS K NPOUYHOCTHBIM,
nehOpPMALHOHHEIM H JPYrHM CBOCTBAM 3aKPEMJIEHHBIX TPYHTOB;

) oGOCHOBaHHBIE pacyeToM JaHHble 06 06beMax 3aKpelIeHHbIX
IPYHTOBEIX MAaCCHBOB H 0OLieM KOJMMYECTBE HEOGXOAMMEIX JAJIS BLIAOJ-
HeHHs paboT XUMHMYECKHX H ADYTHX MaTepHAJIOB;

I) TOYHBle JaHHble O NPOCTPAaHCTBEHHOM PaclOJOMEHHH B 3akpen-
JSIeMbIX MAaCCHBaX HMHDBEKTOPOB MJHM HHDBEKLHOHHBIX H KOHTPOJIbHbLIX
CKBaXXMH B TJaHe H MO TiyGuHe (BepTHKa/bHLIC, HAKJOHHbE, TOPH3OH-
TaJbHble) ¢ yKa3aHHeM MX rJyOHH, HAaK/JOHOB, JHAMETPOB CKBAXHH H 0
JOTNYCKAaeMEIX OTKJOHEHHH N0 HanpaBJIeHHSM, a TaKXe O MECTOmNoJo-
WCHHH @IMHHYHBIX HHbeKIHHA (3aX010K) 1o raybHHaM;

e) JaHHble O HOMEHKJAType, XapakTepHCTHKaX H KOJHYECTBE He-
0GXOAHMEIX I/ BHIIOJHeHHR PabOT MeXaHM3MOB H obopynoBanus (6y-
poBOTO, 3aGHBHOTO, HACOCHOTO, HHDBEKIMOHHOTO, KOMIPECCOPHOrO, €M-
KocTeH H 1p.);

) O0O6OCHOBAHHLle pPacyeTaMH peLIeHHS] 1O pPeXUMy npolecca 3a-
Kpenyienus (yAenbHHe pacXoAbl NPH HArHeTAHWH SaKPEMJSIOIWHUX pea-
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TEHTOB, BEJMYHHBI JaBJieHHH TIPH HATHETAHHH, OXMJaeMas NPOH3BOAHU-
TeJbHOCTb HHDEKLHOHHHX paboT, TeMmepaTypa HarHeTaeMbIX pac-
TBOPOB);

3) CTPOHTEJbHBIH TEHIVIaH C HAHECEHHEM Ha Hero pachoJIOKeHHT
TPaAHCHOPTHHIX MyTeil, ceTell BOAOCHAa(eHHs, TelOCHAOXKeHHS, KAaHAJIH-
3alHH, SMEKTPOCHAOXKEHHSI M OCBelIeHHs, PacTBOPHOro y3ja H pacTrao-
POIPOBOJOB, CKIAN0OB AJI XHMHYECKMX M ADYTHX MaTepPHaJ/OB, & TakKKe
HHBIX BPEMEHHBIX NMOCTPOEK M YCTPOHCTB, HeOOXOLMMBIX AJS BHIIIOJHE-
HHSL palboT; NOMOJHAIOMME TeHNJaH rpadHKH NOCTYIUIEHHS HA CTPOH-
TEJbCTBO MaTePHasIOB, CIEUHAJbHOIO OGOPYLOBAHHS M CTPOHTEJBHLIX
MailMH ¥ rpa@uKkos norpeGHocTH B pabouHx Kajpax;

H) TEXHOJIOTHYeCKHe KapThl HJH CXEeMbl C OIHCaHHEM cnoco6oB H
TEXHOJIOTHYECKOH INOC/IeA0BATEIbHOCTH NPOH3BOAUMEIX DPaboT, CTOHMOC-
Ted, TpyAosaTpar H noTpe6GHOCTEl B MexaHH3Max H MaTepHajax Mo
3Tanam;

K) o6beMbl PaGoT IO KOHTPOJIBHOMY 3aKpemJIeHHIO M yKa3aHHs 10
HX BHIIOJIHEHHIO;

J1) [AOTIOJIHHTE/bIBIE YKA3aHHA K MEPOUPUATHAM NO KOHTPOMIO Ka-
YectTBa PaGoOT MO 3aKpemJieHWIO TPYHTOB, TeXHHKe Ge30MacHOCTH, OXpa-
He oKpyXawouwell cpebs;

M) Apyrue faHuHBe OGIIECTPOHMTEABHOTO Xapakrepa (Bcmomararesb-
Hble YCTPOficTBa, MEepPONPHATHS NpH paboTax B 3UMHHX YCJIOBHAX, obec-
neuenne paboyero nepcoHasa NacCaXKUPCKUM TPaHCNOPTOM H obuiecr-
BEeHHbIM THTaHUEM),

H) CMeTa, Ka/lbKyJAsUHs H eAMHHYHBIE PACLEHKH,;

0) KaJeHAapHbIi NJaH paboT, B KOTOPOM Ha OCHOBe 06beMOB pa-
60T, TEXHOMOTHH ¥ HaJHUYMsI MEXaHU3MOB M 00OpYIOBaHMS YCTaHABIH-
BalOTCA INIOCAEAOBATEbHOCTh M CPOKHM BHINOJIHEHHS OTJAENbHEIX BHIOB
paboT, Ka/leHAapHO oNpejenaloTcss NOTPeCHOCTH B TPYAOBHIX M APYrax
pecypcax Ho cpokaM, a TaKike CPOKM IIOCTaBKH OTJe/bHBIX BHAOB 0060-
PYAOBaHHSA K MaTepHaJIOB.

4.2, Tlpu 3aKkpenmsieHHH TPYHTOB NOJ CYMWECTBYIOUIHMH COODYIKeHH-
SIMH C TIPHMEHEHHeM TOPH30HTAJbHOR TEXHOJOTHH NPOEKT, KpOMe TOro,
JOJIKEH cojepxXaTb TPeOOBaHHA, JaHHbBIE M YKasaHus 1O YCTPOHCTBY
TeXHOJIOTHYeCKHX Bbipab0oTOK, MO BHIGOPY cnocofa 3arayb/eHHS HHb-
€KTOPOB HJH MHDBEKLHOHHBIX CKBaXHMH (3aJaBiHBaHdeM, 3a6HBKOH, OY-
peHHeM), N0 HOMEHKJaType M KOJHYECTBY COOTBETCTBYIOEro o6opysno-
BaHUSI M B YAaCTH OCOGEHHOCTEH TEXHOJOTHH HHDBEKUHOHHHIX pabor u3
BBIPaGOTOK.

ITosuumu a)—B) H3 mepeuncieHHoro B I, 4.1 coctaBa HpoekTa mpH
pa3genbHOM (ABYX3TalHOM) NPOEKTHPOBAHHH SIBJSIOTCS DNPepOraTHBOH
NpoeKTa COOPYIKEHHs, a BCe OCTaJbHbIE — CHEUHAALHOTO TEXHOJOTHYEC+
KOr'o NMpOeKTa 3aKpenIeHHs TPYHTOB.

[pu coBmeweHHOM (OAHOSTANHOM) NPOSKTHPOBAHUU BCe NOIHIMUU
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COCTABMAIOT COjepIKaHue eaMHOTO pafoyero NpoekTa HHBEKUHOHHOTO
XHM3aKpCnJleHHs TPYHTOB,

OGulecTpOHTebHAA YACTh MPOEKTAa BaKpPENUeHHs B CHIY ee obLie-
TO XapaKTepa MOXeT BHIMOJHATLCA Kax<A0#l NPOEKTHOH OpraHusanueH
npoduas «[IpoMbiluseHnble H TpaxKjalCKue COOPYxeHHs». Cneunans-
Has TEeXHOJOr{YeckKasi 4YacTh MPOEKTa MOXKeT BBIIOJMHAThCA JHUib clie-
HHANH31POBaHHOM NPOEKTHOH opraHusauiiell MAM MOADPA3JENCHHEM, HMe-
IOUMM CHENHAJHCTOB RO XHMSAKPeIVIEHHIO TPYHTOB H OMBIT MPOEKTHPO-
BAHHA TAKHX MEPONpHATHI,

4.3. TIpoeKT HHDBEKIMOHHOTO XHM3aKpeMJIeHHS TPYHTOB B LEJOM
paszpabaThiBaeTCsl HA OCHOBE CJEJYIOIUHX MaTepHasoB:

a) MaTepHaJOB NPOEKTa COOPYIKEeHHs, COZEPXKAllHX NOJHbHE Tex-
HHYeCKHe LAHHbie O HeM, BKJIOUAs TeHMJaH M paspessl C JaHHBIMH O
HaseMHBIX KOHCTPYKIMAX, (PYHAAMEHTaX W OCHOBAaHHSX, B TOM YHCJe
OXHJaeMble HarpPy3KH Ha OCHOBaHHE, a TakKxe CBEJAGHHS O PacroJio-
KeuHplX BOJU3H COOpPYMKEHHA APYFHX O0bEKTax;

6) ANf CYLIECTBYIOIIMX COOPYKeHHH Ha OCHOBE HMEIOMHXCS apXHB-
HbiX MaTepHa/IOB O AAaHHOM COODYKEHHH H pe3y/bTaTOB HHMKEHEPHOIo
0o6Ccne fOBAHHA COOPYIKEHHS C TeXHHYECKHM 3aKJIOUEHHEM;

B) PE3yJbTaTOB WHXKEHEPHBIX H3bICKAHWH, corsiacko TpeboBanuii
CHuIl 1 nocoGuil Ha MPOEKTHPOBaHHe OCHOBAHHI M (QYHIAMEHTOB 3ia-
HH{ H COODYXXEHHH, M Ha HHXKeHEpHble H3BICKAaHUS B CTPOHTEJLCTBE, a
TaKXe Pe3yJabTaTOB CHeUHaJbHBIX HCCAeJlOBaHHH, COTVIacHO pasj. 3 Ha-
CTORILErO NOCOOHS.

4.4. Paborsl N0 NPOEKTHPOBAHHIO HHBEKUHOHHOTO XHM3aKpeNJeHHR
TPYHTOB, COIJIACHO COCTaBa NPOEKTa B N. 4.1, BHINOJHAIOT B CAEAYIOISM
HOCJeOBATE/ILHOM MOpPSiAKe: OOGUIECTPOUTEJBHYIO YaCTb MPOEKTHPOBa-
HHA HAUMHAIOT C TEXHHKO-3KOHOMHYECKOrO aHaJH3a BEpPOATHHIX CIIOCO-
60B TeXHHYECKOTO pellleHHs] JaHHOH KOHKPeTHOH CTpOMTesNbHONl 3anaud
H B Cjiydae BblOOpa 3aKpeNJIeHH TPYHTOB COCTaBJISIIOT COOTBETCTBYIO-
mee o0OCHOBaHHe BhIGOpa 3TOro pelleHHs B KadyecTBe ONTUMAaJbHOIO.
3areM B COOTBETCTBHH C pellaeMoll 3ajnavyedl BHOXPAIOT TOT HJH HHOA
THN WJX BHJ 3arayGJeHHBIX YCTPONRCTB H3 3aKpemjieHHBIX TPYHTOB, Ha-
3HAY2I0T KOHCTPYKTHUBHYIO CXEMY 3aKpeIJICHHS H DacueToM Omnpeneasior
MEeCTONOJOXEHHEe H pa3Mephl CO3/laBaeMbIX 3aKpenjeHHBIX MAacCHBOB #
YCTaHaB/AHBAIOT COOTBETCTBYIOILME TEXHHUeCKHe TpeGOBaHHA K 3aKpen-
JIeHHBIM TPYHTaM.

Hdanee B NOpsifKe CIEUHAJNbHOrO TEXHOJOTHUECKOTO IPOEKTHPOB3-
HHS JeNaloT BbHIGOP KOHKPETHOro cnocofa 3akpemsieHHs, KOTOPbIM Ofl-
pelensloTcss M OCOGEHHOCTH TEXHOJOIHH, M COCTaB HeO6XOAWMBIX MaTe-
pHAaJIOB.

[Tpu cuaHKaTH3aUMH H CMOJH3aUHH TFPYHTOB B 3aBHCHMOCTH OT X
BHJA, BOXONPOHHIIAEMOCTH H APYIHX JAHHBIX BLIGHPAIOT PacyeTHHIA pa-
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Puc. 9. KOHCTPYKTUBHBIE CXCMbl HHBEKUHOHHOr0 XHM3aKpeNaeHUs TPyH-
TOR

@ — CHJIOIIHOE 3aKpemJieHHe; 6 — apMHPOBaHHOe 3aKpenjeHHe; & — KOMOHHHPO«
BaHHOE 3aKpenJiexHe

JAuyc 3akpellVieHHs, ANHHY JeHCTBYIOIEH 4YacTH HHBEKTOpa HJAH HHDBEK-
HHOHHOH CKBAXKHHBI M TPOH3BOAAT pacyeT NapaMeTPOB HHBEKLHH;

Ha COOTBETCTBYIOLIMX IJIaHAX H paspe3ax, COMJIACHO BRIYHCJIEHHBIM
napaMeTpaM HHDbEKLHH, NPOH3BOAAT INPOCTPAHCTBEHHOE pasMellieHHE
HHBEKTOPOB HJH HHDBEKUMOHHBIX CKBAaXKHH B 3aKpen/feMblX MaccuBax,
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NOCAE Yero YTOUHAIOT 06beM 3aKperuieHHs M NOTPeGHOCTD B MAaTepH-
anax;

B 3aBHCHMOCTH OT BOJONPOHHUAEMOCTH T'DYHTOB, HHKEHEPHO-TE0JIO0-
FHYECKHX YCJAOBUI y4acTKa H XapakTepa pellaeMod 3aJa4d HA3HAYaIoT
PEKHM HarHeTaHHR 3aKPEMJAIONIHX peareHToB (yAeJbHblE Ppacxojbl,
JABJIEHHAS, NOCAeN0BATEbHE NOPAJOK B IIaHE H MO rayOuHe);

B COOTBETCTBHH C YCJOBHAMH PaboT, XapaKTepoM peiliaeMol 3aaa4H
H ¢ o6beMamu paloT BHIOHPAIOT HeoOXoAHMOEe 0GOPYAOBAHHAE;

COr/IACHO 3aAAaHHBIM CPOKAM C YUeTOM YCTAHOBJIEHHOrO PEKEMA HHbe
eKUHH [POU3BOAAT pacuer HEOGXOAMMOTO KOJHuecTBA OGOPYROBAHUSA,
KOJIHUECTBA OQHOBPEMEHHO DAaGOTAIOIHX HHBEKTOPOB (MAH CKBAXHH),
CMeHHOCTH Da6oT W norpebHocredt B pabodedl cuae, 3JEKTPOIHepriy o
JAPYTHX pecypcax;

COCTABJAAIOT OCHOBHLIC JOKYMEHTHI NMPOCKTA, OTHOCANIHECST K NPOEK-
THPOBAHHIO OPraHH3alHH CTPOMTENLCTBA H TPOEKTHPOBAHHIO [IPOM3BOJ-
cTBa paboT (reHnJiaH, TEXHOJOPHYECKHE KAPTH K CXEMBI) H COjepKaliie
pasHoo6pasHble NO3HIMH No obccneuennio paGoT W BHINOJHEHHIO OCHOB-
HBIX paboT HO 3aKPeNNEHHIO IPYHTOB B COOTBETCTBHH C MOANYHKTaMY
«3» H «u» B . 4.1;

corjiacHo pasi. 6 «nocoGHs YTOYHSIOT MEPONpPHATHA MO KOHTPOJIO
KayecTBa 3aKPEIVIeHHA TPYHTOB, B YAaCTHOCTH 06beMbl paboOT # peKOMeH-
RalHH MO KOHTPOJbHOMY 3aKpEnJIEHHI0 TPYHTOB, a TaKxkKe N0 KOHTPOJb-
HOMY OYDPeHHIO CKBaXXHH H OTPLITHIO WYPGOB;

COFJIaCTHO pasA. 7 MOcOGHA YTOUNSIOT MEPONpPHATHA N0 TeXHHKE
6e30NaCHOCTH M OXpaHe OKpy:KalouweH cpejH;

COCTaBJAIOT CMETY H KaneHAapHbIA rpadHx paborT.

4.5. BoiGop Tina (Buga) s3arayGaeHHBIX YCTPOHCTB W3 3aKpenJieH-
HbIX FPYHTOB (OCHOBaHMH, QYHAAMEHTOB H APYTHX MOA3EMHBIX KOHCT-
PYKIHH Da3sHOro HasHaueHHA), ompejeneHHe GOPM H KOHTYPOB 3aKkpemn-
JEHHHX MAacCHBOB, a TakxXe HasHauyeHHe KOHCTPYKTUBHOH CXeMbl 3a«
Kpensenuss (puc. 9) B paMkax OOGIIECTPOMTENLHOFO NPOEKTHPOBAHHA
OCYUIECTBJIAIOT B COOTBETCTBHH C DEIIaeMOil CTPOUTEJbHOH 3ajaueH, uc-
X0Ad 3 o6wux TpeGOBaHHI MEXAHMKH PPYHTOB H (PYHAAMEHTOCTPOEHHA
K NOA3EMHBIM YCTPOHCTBAM YKa32HHHIX BhHiLle THNOB.

4.6. PasMepnl 3arayGaeHHBIX YCTPOHCTB W3 2aKpell/IeHHbIX TPYHTOB,
HX MECTONOJIOXeHHe B eCTEeCTBEHHOH T'PYHTOBON cpede H TpeOOBaHUA K
NPOYHOCTHBIM, Ae(DOPMALHOHRLIM H JPYrHM CBOIICTBAM 3aKPeMJeHHBIX
IPYHTOB NpPH pacueTe HAa OCHOBHOE H 0OcOboe COYeTAHHe HEeHCTBYIOLIHX
Harpy3oK YCTaHaBJHBAIOT PacyeTaMH NO ABYM NpelesbHLIM COCTOSHHAM,
PYKOBOACTBYSICb ACHCTBYIOMIBEMH OGLIECOIO3HBIMH H  BEALOMCTBCHIIBIMH
CHull u nocobusMH 1O NpPOEKTHPOB&HMIO OCIOBAHHA H (yHAaMCHTOB
JJs1 MPOMHILJICHHHX H MPa’k JaHCKHX 3AaHHA H cOOpyKeHHuil.

Heo6xoauMbe XapaKkTepHCTHKH 3aKPeNJeHHBIX PPYHTOB A5 YKa3aH-
HBIX pAacyeTOB NOAYMAIOT B PE3yJbTATE CREHHAJBHLIX H3BICKAHHH H HC-
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CIelOBaNKA B COOTBETCTBHH € TPeOOBAIMAMY U PEKOMEHAALMAMH, H3-
JIOXKEHHDIMH B Pasi. 3 HAcTOSUIEro MOCOGHA M JOMOJNHEHHBIMM COOTBET-
CTBYIOIMMH METOAHKAMY, NOMEULCHHLIMH B TDPUJIOKEHUSX.

4.7. Bri6op KOHKpeTHOro crocoba (peuenTyphl) CUIHKATH3AUHH H
CMOJIH3AaUHH TPYHTOB OCYUIECTBJISIETCSE B COOTBETCTBHH C TPEOOBaHUSIMH
K 3aKpenyieHHEIM TPYHTaM, pyKOBOJACTBYach Tabu. 1 B pasa. | nocobus.

Ilpu 3akpenjieHHH TPYHTOB B 30He CE30HHOrO NPOMEP3aHlisi MPoY-
HOCTb 3aKpelVIeHHOro rpyHTa AOJXKHA HasHayaThcs noBbleHHO!. O6-
pasubl 3aKpEmJIEHHLIX TPYHTOB B 3TOM CJy4ae JOJKHBI GbITh HCABITAHB!
Ha MOPO30CTOHAKOCTB 10 MeToAuKe Ajst 6eToHa (25 mukios).

3anaBaeMas [POEKTOM COOPYIKEHHS IPOUHOCTb 3AKPEILIEHHBIX IPYH-
TOB NPH OJHOOCHOM CHKATHH He JOJXKHA NPHHHMATHCH BbIlle CPELHHX
3HAUeHHH, YKa3aHHBIX B TaGy. 1 npub/IUIKEeHHbIX BCJUYHH.

4.8. [Ipy npoexTHUpPOBAHMH 3IAKPENJIEHMS TPYHTOB NOA CYIECTBYIO-
WIHMH COOPYXKEHHSIMH C TOPH30HTAJIbHBIM 33[aBJHBAHHEM HHBLEKTOPOB
H3 TEXHOJIOrHYECKHX BHIPaGOTOK DeKOMEHAYeTCs NPHMEHCHHE NPOBEpPeH-
HEIX ONBITOM THAPOZOMKDPATHOrO YCTPOHCTBA U HHBEKTOPOB MaHKETHO-
TaMIOHHOTO THIA, O KOTOPbIX HOApPOGHee Oyaer cKasaHO B pasi. b
noco6usi, 'nApoAOMKpPATH AOJXKHB OGECNEUHThb HEOGXOLHMOe YCHJIHE
32]aBJHBAHHA HHBEKTOPOB HA MaKCHMaJbHYIO TIJyOHHY, OOLIMHO 10
20 m. HomunanbHasi BeqMWUHHA YCHJMA 3a4aBJHBAHASI MNPHOIH KeE:HO
paccuuThiBaeTcs no dopmynam Kneftna,! mocnie uero mposepsercs omnsit-
HbLIM TNIYTeM B HAaTYPHBIX YCNOBHUAX H NMPH HEOGXOZUMOCTH KODPEKTHPY-
eTcs.

4.9. Ecau no pesyabrTataM /naGopaTOpHBIX HCCJeLOBaHHE 3akpemne-
HHS TPYHTOB OJHODAaCTBOPHBIMH CNOCOGAMM CHJAHKATH3AUMH H CMOJNH3a«
IHK BbISIB/EHA HEOOXOAHMOCTb NpeRBAapHTENbHOH 0OpaGOTKH TPYHTOB
oTBEepAHTENeM, TO Takasg 006paboTka mpeaycMarpHBaeTcs B INPOEKTe B
COOTBETCTBHH C PEKOMeHAaUHAMHA 1a60paTOPHH.

4.10. B cyllecTBYIOUIHX COOPYXKEHHAX, KOrAa 110 Pe3yAbTaTaM HH-
JKEHEPHBIX HM3BICKAHHH BHIABJEHB NMYCTOTH NOA (YHAAMEHTAMH, TpellH-
Hbl B CaMHX (PYHAAMEHTAaX WJH INOJOCTH B OCHOBAHHM OT CTHHBLUHX CBaH
W JepeBAHHBIX BKJIOUEHHH M 3aNPOEKTHPOBAHA CUJHUKATH3ANHS HAB CMO-
JIH3aLMsI TPYHTOB, TEXHOJOTHs 3aKperseHus AONOJNHSETCH BClIOMOra-
TeJbHOH LeMeHTaUHeH Ha KOHTakte (yHJaMeHTa ¢ OCHOBanHeM. Bo-
npocel NPOeKTHPOBAHHA KHEMEHTAUHMH B KAauecTBe BCIOMOTaTeJbHOro
CPeACTBA NPU CHJHKATH3ALHH H CMOJH3AUHH PacCMaTPHBAIOTCS HHXKe,

4.11. Benuyuea pacueTHOro pajuyca 3aKpenyieHHs NPH CHJHKATH«
3aHMH H CMOJM3AlUMH TPYHTOB HasHayaeTcsi B 3aBHCHUMOCTH OT BHAA M
BOJONPOHHLAEMOCTH I'PYHTOB cornacuo taba. 8.

4.12, Jdauna gefictByiomieit (nepdopupoBaHHOM) UACTH HHDBEKTOPA
MM MHBEKUHOHHON CKBaXHHB ! MpHHHMAaeTCA /IS TPYHTOB OIHOPOAHO-

I Kaeéin I'. K. Pacuer Tpy6, ynoxenusix B zemie. M., 1957,
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Tabauma 8

Kosbduunerr | Paxuyc saks

Cnoco6 3aKpenJeHus Bup rpyura dunpTpaLuy, penJiegust
MfcyT rpyuTa, M
Chymgatnsauns  aByx- |[leckn pasHo# 5—10 0,3—0,4
pacTBopHas KPYIHOCTH 10—20 0,4—0,6

20—50 | 0,6—0.8
50—80 | 0,8—I

Cuaukarusanus ox- |To xe 0,5—1 0,4—-0,6
HOPacTBOpHAs  JABYX- 1—2 0,6—0,8
KOMIIOHEHTHAS 25 0,8—1

ConAxaTH3amuss raso- » 0,5—1 0,3—0,5
Bas 1—5 0,5—0,8

5—20 0,8—1

Cunnkatnsauus oaHo- | Ilpocamounmit sec-{ 0,2—0,3 0,4—0,7

pacTBopHasn OJHO- | COBHIA FPYHT 0,3—0,5 0,7—-0,8
KOMNOHEHTHASA 0,5—2 0,8—1,0
Cmosnzanus opsopa- |[leckn passon| 0,56—1 0,3—0,5
CTBOpHaA JABYXKOMIMO- | KPYRHOCTR 1-5 0,5—0,65
HeHTHAs 5—10 0,65—0,85

10—20 0,85—0,95
20—50 0,95—1

TO CJOMEHHA paBHOR | M, I/ TPYHTOB HEONHOPORHOrO CJOMKEHHS —
0,5 M. Ilpn 3aKpenueHdH OAHOPOAHLIX NPOCALOYHHIX CYIVIHHKOB yepes
HHBEKIHOHHEE CKBAXXHHH BeJHYMHA | MOXeT OHTb yBeJH4YeHa JO 3 M.

4.13. Pacuer nmapaMeTpoB WHDBEKUHH NPH CHIWKATH33IMH H CMOJH-
3aUMH OCYUIECTBJSETCA B COOTBETCTBHH C DPAcUeTHON CXeMOW, MpHRejgeH-
Ho#t Ha puc. 10. B ocHOBY 3TO# cXeMbl mojoxeH 006beM 3aKPeNJEHHOrQ
rPYHTOBOr0 MaccHBa OT €AMHHUHOH HHBEKUMH B (opMe YCJIOBHOTO IM-
Jaunapa ! pagHycoM r H BHICOTOH ls, PaBHOBEJHMKHA 00beMy NeHCTBH«
“T&JIbHOTO 3aKDENJIeHHOTO MacchBa B ¢opme, OJMH3KOK K aaaHICOMAY
BpauleHus, Pajauyc LHAMBAPa YCAOBHO HasslBaeTcs paduycom saxpen-
JIeHus, a ero BbHICOTA MPEACTaBAsieT COGOH BeNHYHHY NepeMelleHHs Aei-
CTBYyIOUIed YacTH HHBEKTOPa BAOJb €r0 OCH OT OAHOH eAHHHIHOH MHb-
eKiHH K JApYyroft H Ha3MBaeTCA 8axodxod; 3aXOAKOH RasbIBAOT TaK-
e caM 3akpenJieHHbIHi TPYHTOBHII MaCCHB OT €XHHHYHOA HHBEKLHH.
Omnupuveckne QOpMYyaBl, ONpejessioliHe pPACCTaHOBKY HHBEKTODOB
(ckBaXHH) B NJaHe H BEJHYHHY 3aXOAKH C COOTBETCTBYOLIMMH K03¢-
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Prc. 10. Pacyernas cxemMa HHDBEKUHOHHOTO XHM3aKpenjneHHWA TPYHTOB

A ~— nias enHHHYHON 3aXONKH; 5 — fiJsl CIJIOWINOrO MAaCCHBA; I — PACUETHBHIN Mace
CHB 3aKpeIJeHHOro IpyHTa OT OXHOH 3aXOHKH; 2 — ReficTBUTENbHBLIH MaccHBs 3a-
KPenJeHHoro rpyHnrta OT OfHON 3aXOAKK ANd OAHOPOAHON CPEmb; 3 — HHBEKTOPH
HAH HHBEKUHOHHbIE CKBa)XKHHBI, 4 - (ep(opHPOBaillags YalTb HHDHEKTOPA HJIH
JXefAcTBYIOMI2R YacTh CKBa)KUHDBI] 5= CNJOWHOH MACCHB 2aKpemAeHuOro rpyHTra

unuentamn, obecneunBaloT NPH HHBHEKUHH CIJIOIIHOE 3aKpenJeHne rpyH-
TOBOTO MacCHBa.

4.14. llpu cnutowiHOM BapHaHTe KOHCTPYKTHBHOH CXEeMH 3aKpensie-
HHSl TPYHTOB (PHC. 9) UABEKTOPH HJH HHBEKUHOHHHWE CKBAXHHEI B IJia-
He pacroJaraloTcsl psaaMH B WAXMAaTHOM NOPHAKe.

Paccrosnde (M) MeXAy psaHaMH HHBEKTOPOB (CKBAaiXKHH) omnpejes-
eTcs no popMyae

Ip: l,5f, (l)
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a paccToAHHA (M) MEKAY HHBEKTOPAMH (CKBaXKHHAMHA) B PAAY MO (Qop-
Myae

ly =1,73r, (2)
rAe r— pacueTHHi PANHYC SAKPENNIEHHA OT GAUHUYHON HMHDBEKUHH, M.

4.15. CnnomiHoe 3akpenJieHue IFPYHTOB OQHHM HHBEKTOPOM HJAM ye-
pes HHBEKUHOHHYIO CKBAXKHHY 1O riy0uHe (BepTHKAJbHO, HAKJIOHHO HJM
TOPH3OHTAJNbHO) JOCTHI'ZeTCA UHDBEKUHeH 3aKPEHAAIONUX peareHtToB MO-
cle10BaTeJbHEIMH YY4CTKAMH, 3aXOAKaMH ONpejesieHHOH BeJHUUHEL,

BenuuHHa 3aX0AKH (M) BbluHCHAETCA 0O hopMmyse

[3=l+0,5f, (3)

rae [ — napHa nepdopupoBanHoil (meHcTByOmEH) UACTH HHBEKTOpA
(ckBaxuuu), M; 0,5 — aMnupHueckHit KOIpPHUUEHT,

Ha ocroBe reoMeTPHYECKHX NAapaMeTPOB 3aKpelsieHHs, onpejedse-
Mbix dpopmynamu (1)—(3) H sagaHHBIX [POEKTOM KOHCTPYKTHBHOM cxe-
MBbl 3aKpenyieHus, GOpM B Pa3MepOB 3aKpPelsAeMBIX TPYHTOBBIX MAacCH-
BOB MPOH3BOAHTCS MPOCTPAHCTBEHHOE pa3MelleHHe B JTHX MAacCHBax
HHBEKTOPOB (CKBaX{HH) B NJaHe H 33XOAOK MO IyGHHe.

OaxoBpeMeniHo Ha TonorpadHueckod OCHOBE npoekTa (miIaHax
paspesax) ¢ DpOCTPAHCTBEHHbIM pa3MelleHHeM 3aX0OK B 3aKpenJiseMom
MacCHBe Jies1aeTcs NolcueT o6UEero KOAHYeCTBa 3aX0A0K.

4.16. O6beM sakpemyieHHOro rpyHTa (M®) OT eXMHHYHON HHBECKUMM
B OJIHY 3aXOZKYy Ompejensercs 1no Gopmyne

grp = Tr? I3, (4)

O6umii 06beM (M%) 3akpensneHHoro rpyata B oflueM cjiyyae Haxo-
IHATCA TpOH3BefeHHeM o0beMa OT eAHHHYHOU 3aXONKH grp HA KOJHUECT-
BO 3aXO[OK B MacCHBe.

O6BeMbl 3aKpenIsIOUIHX PacTBOPOB paGOUHX KOHUEHTPAUHA H rene-
obpasylomux cmeceil (M%) npH XAM3aKpensieHUy rpyHTOs B obuieM cay-
yae BBHIHHCAAIOTCA NO dopmyJae

QZQK’D na, (5)
rae Qrp — 06beM 3aKpensieMoro rpyHra, M3 £ — pacueTHas UHOPH-
CTOCTb IPYHTa B AOJAX €AHHHUb; @ — KO3()(PHUHEHT 3anOJHEHHS Tiop,
paBHbIft NpH: ABYXPAcTBOPHOR CHJHKATH3AUHW AJA KaMAOTO pacTBopa
0,5; 0AHOPACTBOPHOH CHAHKATH3AUMM MeCYaHbIX TPYHTOB 1; CHJHKATH-
3alMd NPOCAJOUHBIX JecCoBHX rpyHTOB 0,7; CMOJU3ALHY MECUAUBIX FPYH-
TOB ], LeMeHTAalMH KPYnHOOOJOMOYHBIX M TPEIUHHOBATHX CKadbHBIX
rpyutos 1,0; npu rasosofi CHAMKaTH3aUHH: nNecyauunlx rpyHros 0,7;
MPOCaAOYHBIX JIECCOBHIX rpyuros 0,8.

O6bem pacTsopa Kpenureas pabodeil KOHHEHTPAUMH HA EAHMHHIHYIO
MHDBEKUHIO B OXHY 3aXOAKY NPH OJHOPACTBOPHOH ABYXKOMIOHEHTHOH
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CHIMKATH3AILHH H CMOJHSAlMM NECYaHHX FPYHTOB HaxoAHTCH MO dope
MyJae

9 = 9c/(1 + @), (6)
rae gc — 00beM reieo6pasywuieli CMecH Ha €AMHHUHYI0 HHBEKHHIO, OIl-
penensiembit no gopmyse (5); o -— o6beMHOE OTHOWICHHE OTBEpAMTENs
K KpenuTeJo aas llaHHOﬁ penenTypel.

O6pem oTepAuTens paboueli KOHUEHTPALUMH HA CAUHHUHYIO 3aKOA:
Ky HaxXOAHTCH KaK Pa3HOCTb 0OBEMOB reie06pasyiolllell CMECH H KpenH-
Tend. O6uwke o6bEMB PAcTBOPOB KpendTedell H oTBepAMTENEeH pabouux
KOHLEHTpaunii B OOLIEM CJAYyYae HaXONSITCS KaK NPOH3BeAEHHEe eANHHUY-
HBIX 00beMOB Ha KOJIHYECTBO 3aXOLOK.

KonnyecTBo MCXOAMOrO pacTBOpa SaKpemJsiioulero pearenta (a),
Heo6X0oZHMOe [Js1 NPHIOTOBJIEHHS JM0GOro 3aJaHHOrO O00BEMa pAcTBOPA
pabouefl KOHUeHTPaALHH, B OOLIEM caydae ONmpefeseTcsi HO dopmyae

Ppx — Ps
= = Qpp (7
Qs Puox — Ps P

rAe .Ppx — IVIOTHOCTb pPAacTBOpa paGouell KOHUeHTpauuu, rfcMd; py —
MJOTHOCTb BOAB, I/cM3, npHHMMaeMasi PaBHOR 1; Puy — NJIOTHOCTH MC-
XOZHOrO pacreopa, rf/cM%; Qpx — KOJHUECTBO pacTBopa paGoueit KOH-
1leHTpailny, J.

KousnuecTBo BOAH, RoGaBaseMoe K PacTBOPY MCXOAHON KOHUEHTpa-
LDHH NPH TPHrOTOBJIGHHH pacTBopa pabouell KOHLEHTPauuH, HAXOAHTCH
KaK PasHOCTb OGHEMOB 3THX PACTBOPOB.

4.17, Ina rasoBofl CHAHKATH3ALUHH KOJHYECTBO YIJIEKKCJIOro rasa
(kr), Heo6XoaMMOe ANA NpPeABAPHTE/bHON AKTHBH3AUMHM TPYHTOB, pac-
CYHTHIBaeTCA No opmyne

A = Qrp nepr, 8)
a A OTBEPIKAEHHS PAacTBOPa B NOPax IPYHTE, Kr — IO GopMyne
b = Qpp b py, (9)

rie Qrp — 06beM 3aKpenAsieMOro rpyHTa, M3 £ — NOPHCTOCTL FpYHTa
B RONAX €AHHHULI; ¢ — KO3ddHUHeHT, paBuuil 2,5; Pr — NNOTHOCTL yr-
JEKHCJIOTo rasa, Kr/M®; b — koaQuienT, paBHLIR AJs8 necyaHbx rpyH-
T0B 8; RS NPOCAKOYHHIX TPYHTOB 4,

4,18, flo dopmynam (1)—(9) n RanRLIM BPOCTPAKCTBENHOTO paa-
MEIEHAs eNMHHYHEIX MHBEKUHA B 3aKPenJseMblX MAcCHBAax HOJYYaioT
He0GXOAMMBIE NaHHBE 06 OGBEMAaX HHBLEKUMOWHBIX PaGoT, 0 HeoGXoan-
MBbIX KOJIAYECTBAX XHMHUECKHX MaTepHajloB K 3aRal0T NapaMeTpel HHb-
€KIHOHHOrO 3aKpeNnJenus FPyHTOB.

4.19. 3akpenasiomue peareliThi — DPACTBOPH, CMECH H a3l JODKHAE
HArHeTaThes B FPYHTH MELIeRHO ¥ paBHoMepHO, IIpumchaemble npH
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STOM BEJMUHHLI PACXOKOB M [AaBJeHHH HE JO/MKAL BHI3HBATh 8 TPYHTAX
PaspuBOB M BHIXOLOB PEaredTOB M3 KOHTYP2 eNUHHYHON HHDBEKIUY.

Insi pacTBopa 3TH YCJOBHS NPHOJIHMIKEHHO 06eCneunBaioOTCA NP Be-
JHYHHAX PACXOA2 OT OJHOTO HHBEKTOPA (CKBa)KUHHI) uepes ero AeHcT-
BYIOLIYIO YacCThb AJKHOH B 1 M B 3aBHCEMOCTH OT BOAOIPOHALACMOCTH
rpyHTOB, coraacso tabn 9.

Ta6auyga 9
Kosdduiment puaprpauun, | Pacxos pact- | Kosdduument puaprpaumy, | Pacxon
M/CyT BOpa JI/MHH M/CyT pacraopa,
JI/MUH
ITbineBathie ¥ Menxue CpenHeit xkpynHocTH H
fICCKH: KPYNHBIE DECKH:
0,5—1 1—2 5—10 1—2
1—5 2—5 10—20 2—3
20—50 35

Ina peficTeyloliedl UaCTH HHBEKTOPA WMJH CKBAXKHHGI HHON AJHHH
AonycKaembie BEJHYHHH PACXOZ0B COOTBETCTBCHHO H3MEHAIOTCA MO JH-
HEeHHOH IKCTPanOMSLUH.

4.20. B nensax HCKJIOUEHHS BO3MOXKHOCTH THADABAMYECKOr0 MOABEMA
$yHaaMeHTOB, B C/yuae BO3HHKHOBEHHSl B IPYHTAX PA3pLIBOB, BEJIMYHHEL
JaBJieHHH NPH 32KPeNJIeHHH TPYHTOB TMOXA CYUIECTBYIOUHMH COOPYIKeHH-
fIMH He AOJIKHBI NPEBHILIATh AaBJEHHH HA FPYHTH OT AeHCTBYIOUIHMX Ha-
IPYy30K.

C T0fi ke Uenbi0 (He IONYCTHTh HAPABIHYECKOro moAneMa ¢yuaa-
MEHTOB [PH 3aKPelJIeHHH BOJOHACHILIEHHHIX FPYHTOB) HHBEKLHOHHBIE
paboThl ROMXKHEI NPOH3BOAHTLCA YYaCTKAMM B TAKOM MOC/EL0BATENbHOM
nopsiike, KOTopuil o6ecneuypan O6n cBOGOAHOE OTXKATHE FPYHTOBOH BO-
Abl 3aKPenyIAIOWHMHE PACTBOPAMH H HE AOUYCKAaJ ee SalleMJIeHHS.

4.21. Ilpm sakpenseHHH JOCTATOYHO PacCIPOCTPAHEHHHIX I'PYHTOB
(IPOCAZOYHBIX JIECCOBHIX, HACHINHBIX TYMYCHDPOBBIX NEeCKOB M Ap.) TOX
CYIUECTBYIOIIMME COOPYXEHHAMH BO3MOXMKHBI BPEeMEHHbe OCAAKH dyHAa-
MEHTOB OT 3aMauMBaHUS TPYHTOB 3aKPenMAIOMMH pacTBopamu.

Jlasg ycTpaHeHush ONACHOCTH BO3HUKHOBEHHS HApyIUEHHH B KOHCT-
PYKUHAX OT HEPABHOMEPHBIX OCAJOK B THX CJy4asaX NPOEKTOM MPH JiO-
60oM cnocobe 3akpemyieHHst TPYHTOB AOJKeH OblThb NPelyCcMOTPEH Takoi
NOCAEN0BATeJIbHBIH NOPSAOK HHBEKUMOHHBIX PaboT, KOTOPHH obecmeud-
BaJ Obl paBHOMEPHOE [0 BCEMY COOPYMEHHIO YKa3aHHOE BJHSHWE HHD-
E€KHHY¥ Ha OcajKy ¢yHZaMeHTOB, H He Zonyckaj Obl ONAaCHOH HepaBHO-
MEpPHOCTH 3THX OCAJOK.

4.22. B opHOpOAHLIX NO BOJONPOHHNASMOCTH TPYHTAX HJIH npH
yMeHbIEHHH HX BOJLONPOHHLAEMOCTH ¢ IJIyGHHOH 3akpenJenue ciaenyer
NPOH3BOAHTb 3ax0AKaMu cBepXy BHH3. Ecanm koaddHuuent $uiabTpaunus
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T TIYOHHOR YBEeNHUHBAETCH, 3aKpenyieHHe clefyeT MPOUIBONHTH CHH3Y
BBEpX.

B neonHOpOAHBIX mecYaHblX TPYHTAX C HACTOHM CAOMCTOCTLIO H Pasd-
HOI1 BOJONPOHHLAEMOCTBIO, OT/IHYalOmeiicss Oojee ueM Ha 30 %, Harge-
TaTh XMMHYECKHE DACTBOPbI ClEXYeT pasfebHo no caosM. Cioit rpyHTa
¢ GONblIAM KOIPODULHEHTOM (HABTPALNH 3aKPEHAAIOT B IEPBYIO Oue-
peub. IIpi HeGOMbIUOH MOIUIHOCTH 3aKpPENIieMOro CJ10S1 MPHMEHSIOT HHDb-
€KTOPHI ¢ YKOPOUeHHOR nepdhopHPOBaAHHOH YaCThIO.

4.23. Tlpu HABEKUHOHHOM XHM3aKPEMJEHNH BOAOHACHIUIEHHLIX TPyH-
TOB JBHXEHHEe I'PYHTOBBIX BOX MPAKTHYECKH MOXKET HMeTb CYINECTBEH-
Hoe BIHAHHE HA Mpoilecc HIBEKUHH JHWEL NPH CHAHKATH3aUMH ABYXpAcs
THOPUBIM crioco6oM. B atoM cayyae Harderasue 3akpenAsiolldx pacrso-
PGB B TPYHTH NMPOH3BOAAT B CJEAYIOLIEM HOpPARKE:

NIPH CKOPOCTH TPYHTOBHIX BOA A0 1 M/CYT HarHeTalOT XKHAKOE CTeK-
JO NOCJEe0BATENLHO 3aXOAKAMH CBEPXY BHI3 Ha BClO [MyfuHy 3akpein-
JSeMOro IPYHTa, a 3aTeM PACTBOP XJOPHCTOrO KaIbHHS 3aXOAKAMH CHH«
3y BBEpX;

NPH CKOPOCTH IPYHTOBHIX BOA 1—3 M/CyT moouepeAHO HArHETAlOT B
K2XAYI0 3aX0AKY XUAKOE CTEKJI0 H PACTBOP XJOPHCTOrO KaNbUHS;

MpH CKOPOCTH IPYHTOBHIX BOA Gosee 3 M/CYT rpyHT 3aKpenisior B
IBe Ouepely: BHAuaje YCTPAHBAIOT BPEMEHHYIO BOINOHENPOHHIAEMYIS
3aBecy, a 3aTeM M0OA ee 3aUIHTOM 3aKPENJIAI0T OCHOBHOM MAaCCHB PPYHTa;
NPH YCTPOKCTBE BPEMEHHON 3amechl OAHOBPEMEHHO HATHETAIOT B KakK-
AYI0 3aXOAKY XHAKOE CTEKJIO H PaCTBOP XJIOPHCTOrO KaJbUHA uepe3 pas-
HHE HHBEKTOpH, 3aburbie Ha paccrosunn 0,15—0,2 M oaus ot apyroro
TaK, YTOObl }KHIKOE CTEeKJO 10 Mepe ABHIKEHHS €r0 C NOTOKOM TPYHTO-
BhIX BOX OblIO mepexBaueHO PACTBOPOM XJOPHCTOrO Kadapuuda. [locae
'YCTPOHCTBA BPEMEHHOH 3aBecH 3aKPENJAIOT OCHOBHbLIC MPYHTH 100Yepel-
HBIM HAarHeTaHHeM PACTBOPOB B KaXKAYIO 3aXOAKY.

4,24, TIpoexTupomanye opraHH3apud paboT N0 XHM3AKPENJEeHH!O
FPYHTOB HHDBEKHHER BHIMOJHSETCA COLJIACHO H3J0MKEUHbIM Bhlille M0J10-
JKEHAAM MO OpPraHH3auuu PadoT, a TAKKE PYKOBOACTBYACH AeHCTBYIOLULM-
mu CH no paspa6otike npoekTOB OPraHH3alUHH CTPOHTE/NbLCTBA H FIPOEKTA
npou3BoAcTBa pador. Ha puc. 11 u 12 npusenenn npumepusie cxeMel Op-
raHH3alHK paboT NO XHM3aKPeNnACHHIO IPYHTOB Yepe3 HHbCKTOPL! H Yepes
HHDBEKLHOHHLIE CKBAXKHHHL.

4,25, MepORpHATISL N0 KOHTPOJIO KauecTBa paboT Nno XuUM3aKpenne:
HHI0 TPYHTOB HA3HAYAIOTCHA NPOEKTOM 3aKpPeMJIeHHs coraacuo tpe6osas
HUAM, H3JI0XKEHHLIM B pa3a. 6 Hacrosiero nocobus.

4.26. MeponpuaTHd no rTexuuKke Ge30NacHOCTH H OXpaHe OKPYXKalo-
well cpeibl HA3HAYAIOTCH NPOEKTOM COTVIACHO TPEGOBAHHAM, H3JOMKEHHBIM
B pasi. 7 nocobus.

4,27, CmeTHOH CTOUMOCTLI0 JoMKeH OuiTh ofecneuer Bech KOMUJEKe
paboT, HEOOXOAMMBIE MJIA peafH3aUHH RPOEKTAa MO0 CHAHKATH3AUMH H
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CMOJIMBALMH [PYHTOB, B YACTHOCTH MO CJEAYIOUIMM pasfenaM NpOeKTa?
BCIOMOraTeJqbHAsA LEMEHTAaUMA Ha KOHTaKTe (PYHAAMEHT — CPYHT;
XHM3aKpen/eHae TPYHTOB HHDBEKUHEH (TeXHOJOTUS  BHUIOJSHEHUA

pa6ot);

HECTAaHAAPTHOE 00OPYAOBAHHE H METaJJIOKOHCTDYKIHH;
TEXHOJOrHYecKse JHHHH;
9/IeKTPOCHAGKEHHE, OCBELICHHE, CBA3D;

BeHTHAALUS,
Puc. 11. Cxema opratusauyun pador 0w 8
ne 3akpenyeHMI0 rPYHTOB Hepe3 ‘ /
HHBEKTOPHI -] ¥
I—MeCTo CcKNaZNpPORAHMA XHMPEArenToB; g . \‘_
2 — NHEBMOYCTAHOBKH (WJIH HACOCH!); 3— ™
BEPCTaK; 4 — eMKOCTb C BOAOH; § — KOM- __ | \PAYEY o N
npeccop; 6 — eMKOCTh AJiA (IPHroTOBJe. SGORR \,%L" \L
EHA PROGOYHX pPacTBOPOB; 7 — HACOC, 8 =
ROrpyxeHsble HWHLEKTOPbl; 9 - HarHeTa- ”\ b
HHE 3aKpenasouiHx pacTBOpoB; [0 — 3a. t
Kpem/ieuustd rpynt; B — Bona; PC —3a. | ORI 5\ ]
Kpenasiiouue pa Bl HJAH CMeCH §|g
p uide pacTsop M J\E] VOG-
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"'T-'i“-“-“*—g'*} § 41
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Puc, 12, Cxema opranHsausu paGor N0 3aKpemjieHHio NPOCafOUHLIX Jec-
COBBLIX I'PYHTOB 4€pPe3 HHbEKUHOHHbIC CKBAKHUHBY
! — cunuKaTOpusBAPKa M DPacTBOPHMA y3ea; 2 — pacTsoposod; 3 -— OypeuHe CKBae

MHH; 4 — 3aKpenneHHe IPYHTOB; 5§ - OTPBITHE KOTJIOBAHOB; 6 ~~ YCTAHOBKZ KO«
JIOHH; 7 -~ KOJIOHHA
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BpeMeHHbIe 3RAHHS H COOPYKeHHst;

IIPOEKTHHIE PpaboTH;

4.28. ITo o6bemam paGoT nepeuscAeHHBX BHILIE Pa3jae/ioB COCTABJIs
10TCH JNOKAJbHEE CMETH, HTOrOBhHle pe3yJbTaThi KOTODPHIX BXOAAT B CO-
craB obme#i (CyMMapHOH) CMeTHl HA XHM3aKpemJeHHe TpYHTOB, KOTOpasd,
B CBOIO o4epelb, MOXKET BXOAHTb B COCTAB reHepatbHOW (CBOJHOH) cMe-
THl HA CTPOMTENLCTBO WM KANHMTaJbHLI DEMOHT COOpYXKeHus.

4.29, Tlox BcnoMorarenbHol HeMenTauueldl IOHHMAeTCs HarHeTaHue
NEMEHTHHX PACTBOPOB HA KOHTAaKTe (YHAAMEHTZ C OCHOBAHHEM, OCY-
HMECTBASEMOE NPH HHBEKIUOHHOM 3aKpenficHUW TPYHTOB NOJ CYUIECTBY-
JOIUUMH COOPYMKEHHSIMH, B KAauyecTBE€ MEDONPHATHS TPOTHB YTEYKH 3a-
KpenJsonnX MaJOBS3KHX PacTBOPOB HJIH ra3a uepe3 TPELIHHH M MOJOo-
CTH B BeTXxOH yHJaMeHTHOH KNaiKe.

4.30. BcnoMoraTesbHast LieMeHTallHs] IPHMEHSAETCS NPH HAJHYHHA 3HA-
YHTEJLHOTO KOJIHYECTBA TPENIHH, B TOM YHCJEe CKBO3HHIX, H HYCTOT B
Kaagke (YHAAMEHTOB, 4 TaK:Ke NPH HAJHYMH MOJOCTEH MOMA IOAVLIBOM
dyHaaMelTa, BO3HHKIUMX BCIEICTBHE JIOKAJIBHEIX [POCAJAOK WM OCANO0K
TpyHTOB OCHOBaHMA. Ilo cBOeMy 3HAYeHHIO BCIOMOTaTeNbHAst LEMeHTa-
LHsl SBAAETCHA 3aNOJHHTENBHOMH,

4.31. Peinenne o npuMeHeHHH BCIIOMOraTeJbHON LEMEHTALHH NPHHH-
MaeTCcsi Ha OCHOBE JaHHHX HHIKEHEDHO-TEOJOTHUYECKMX H3BICKaHWM,

4.32. BcnoMoraTesibHad HeMeHTamHs HasHAdaerTcs MPOEKTOM KAk
JONOJIHHTEJbHBIH 9JEMEHT TEXHOJIOTHH NPOA3BOACTBA paboOT Nmo XHM3a-
KPENJIeHUIO IPYHTOB ¥ OCYWIECTBAACTCH Hepej Hauajom STux pador.

4.33. Harneranne 1eMeHTHRIX PacTBOPOB Ha KOHTaKTe GyHAaMeHT —
OCHOBaHHE OCYILECTBAAETCS NPEeHMYLICCTBEHHO Yepe3 HakKJIOHHKIE, OTHACTH
BEDTHKAJbHblE HHBEKHUOHHMlE CKBAXHHW B  (QyuAaMeHTax 3jaHuft n
COOpYXKeHHH, C TOMONIBIO YCTaHABJIHBAEMBX B HHX HH'HEKTOPOB-TaMIIOHOB,

4.34. Tlpoext 3akpenneHnsi FPYHTOB B YACTH BCINOMOraTenbHOH le-
MEHTALUHH AO/DKEH O6ecneudTb MOHTAaX 000pyaoBanHs, GYpeHHC HHDBCK
IHOHHBIX CKBAaXKHH H YCTAaHOBKY HHBEKTODOB-TAMMOHOB, HarHeTaHue ue-
MEHTHBIX PacTBOPOB, JHKBHAAUHIO CKBaXKHH M BLHIOJHEHHE KOHTPOABHHIX
HHBEKUHH,

IIpu npoeKTHPOBaHHH BCHOMOraTeNbHOH HEMEHTAlUMH CACRYET, KPO-
M& TOTO, PYKOBOACTBOBaTbCA TPeGOBAHHSAMH M DEKOMEHAAUHRAMY 1O Npo-
€KTHPOBANKIO OOBIYHOR LEMEHTAllnH FPYHTOB, KOTOPblE BO MHOrOM HAEH-
THUHEL BCIGICTBHE GIH3OCTH TEXHONOPHHA.

® % %

4.35. B npoMulLIeHHOM H TPaXAaHCKOM CTPOHTENLCTBE B OCHOBHOM
NPHMEHAETCA UEMEHTAlUHs TPEUIMHOBATEIX CKAJbHLIX H KPYMHO0610MOY-
HBHX FPYHTOB, a TAKXKE KPYNHLIX BYCTOT H NOROCTEH B FPYHTAX KapcTo-
BOFO M HHOI'Q NPOHCNOXKIEeHHA.

4.36. Tlpn npOEKTHPOBAHHH DEMEHTAUHB HeoOXOANMO YUHTHIBATh
CReniaabibie TPeOOBANN.
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TpeGoBauua K UeMeHTAUHH I'PYHTOB, BHIIOJNNACMON B HeNAX BHPABe
HHBAHKSA HJH TNOBHIUEHHA Moayns JAehOpManHH TPYHTOB, CBOIATCA K
sajaue 10O 3ATOJNHEHHIO KPYMHBIX H CPEAHHX TPCLUMH K NOP UEMEHTHLIM
H UEMEHTHO-TJIHHHCTBHIM KaMHeM ¢ KYOHKOBOH INPOUHOCTBIO He MeRed
2 MIla.

KpuTtepuit JOCTaTOYHOH NPOYHOCTH TPYHTOB — YAENbHOE BOAOHOIJIO-
LleHHe NPH UEMEHTAIMM B CKalbHBIX FPYHTaX KPYNHOH M cpeaHeli Tpe-
LHHOBATOCTH, 006bIYHO He npeBbituaer 0,1—0,2 a/Mun- M2, B rpyHrax, nme-
JOWHMX CPABHHUTEJbHO TOHKYK TpPEIIHHOBATOCTb, 3TOT KPHTEDHII MOXeET
GuiThb B ABa pasa Menblle. OTaeabnble BLICOKHE NM0Ka3aTesy BOJONOINIO~
LieHHA B KOHTPOJbHBIX CKBAXHHAX, TIPEBLIIAIOUIME pAaCYeTHHE B 5—
10 pas, He ABASIOTCH OCHOBAHHeM K OpPakoBKe BLITONHEHHbIX paboT, mo-
CKOJIbKY BEICOKHE pacXxoibi B OTJeJbHBIX 30HAaX 3alleMeHTHPOBAHHBIX
FPYHTOB, KaK TIOKa3biBaeT NPAKTHKAE, HE BJHAIOT HA MOAYMAb AedopMatuu
MaccHBa TPYHTOB. B COOTBETCTBHM C H3JIOXKEHHHM LEeMeHTalHs JJs yka-
3aHHHIX LeJe#i OObIYHO BLHINOAHAGTCA 110 PEAKOH ceTKe M3 pacueTa ojHa
CKBaxKuHa Ha 15—30 M2,

4.37. TpeGoBanus K UEMEHTAUHH CKAAbHLIX FPYHTOB, RLIMOJHACMORA
ANA yJAY4YUIEHHS NapaMeTPOB CONPOTHBJISAEMOCTH CABHTY, CBOAATCH K 3a-
Jave A0 32KPEIVICHHIO ¥ OMOHOJHYHBAHHIO GJOKOB, pasfesieHHBIX NpoTs-
MeHHBMH TpewuHaMy. [las 370l UeqH B OCHOBEOM NPHMEHSAIOTCH 4YHCTO
LleMeHTHHEe PAaCTBOPHI, HarHeTaeMble NPH HAHOGOMBIUHX KONYCTHMBIX NaB-
JIEHASX.

4.38. LlemeHTanus CKalIbHEIX I'PYHTOB NpeicTasiseT co6oft npunynm-
TeNbHOe BHeJpeHHe B MOPOAY UEMEeHTHHX pPacTBOPOB, 0GPas3yiollHX B
TeueHHe BpPeMeHH NJIOTHBIH UEMEHTHBIH B UEMEHTHO-IIHHHCTHIH KaMelb,
3anoJiHAIOWILE Oosee .MM MeHee IO/HO TPEWHHB M HYCTOTH B IPYHTaX.

4.39. PacrBop BBOAAT B IPYHT 4epe3 NPOGypeHHuie B FPYHTE CKBa-
RAUHLL. FHBCKHHORNHLIM cnocebom -non Aasiennem 0,1—2 MIla u Gonee,

4.40. B npakTHKe LeMEeHTALMOHHEX paGoT B OCHOBHOM NIPHMEHSIOTCS
JBa THMA PacTBOPOB GHECTpOPaceanBaloUinecs ¢ GONBHIMM BOXOOTHLIE-
HHeM (B OCHOBHOM HEeMEHTHHE CYCNEeH3HH); CTabWJbHEIE PACTBODPH ¢ he-
GOJbIIKM BONOOTAC/CHNEM (LeMEeHTHO-TIIAHKCTHE, LeMEHTHO-GeHTOHHTO-
BHE H T. A.).

Pexkomennyemnie nprGopsl Jnfl onpejeNcHHS NapaMETPOB UHEMEHTHLIX
PAcTBOPOB NpHBEACHH B npua. 12—16.

4.41. BucTpopaccianBaloninecs pacTBOPH 3ANOJHSIOT TPEIHHH N0«
CTeNeHHO N0 Mepe BHINAJeHH: YACTHL LEeMeHTa B 0cajoK. MHTeRcHBHOCTD
9TOrO NMPOUECCa BOSPACTAET ¢ YMEHbIIEHHEM CKOPOCTH JABHIKEHHS PacTBO-
pa no rpemnuaM. [lostoMy cRauasa 3anonHAIOTCA TPEUIMHH HA HEKOTO-
poM yjaaneHHH OT OCH LEMEHTAIHOHHHX CKBAaXXHH H TOJbKO MOTOM, NO
MEpe poCTa CONPOTHBJAEBHA ABHXKEHHIO DacTBOPa H COOTBETCTBYIOHIErQ
VYMEHBIUECHHA €0 CKOPOETH, NPOHCXOAHT 3aNOJHEHHE TPEUIHH M BOAH3H
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AHBEKUHOHHEIX CKBaxuH. MMeHHO HOSTOMY UEMeHTAUHI0 Heo6XozuMo
JOBOJHTb A0 NOJHOr0 OTKAa3a B NOIJIOLIEHAH PacTBOpa.

4.42, Herubicoxkast puHaMmMuyeckast BS3KOCTh PAacC/HanBaoUxcs ue-
MEHTHBIX CYCMeH3ul, OCOGeHHO MHAKUX, NPHMEHAEMHIX O6BIYHO B HayaJe
HeMeHTaumy, no3osaeT sGGPEKTHBHO HEMEHTHPOBATb CKAJBHLIE TPYHTH
B panmyce j0 1,5—25 M.

4.43. DuicTpopaccaausalomuecs cycnensnn HanGoiee 3deKTHBHL B
BOZOHACBHIULEHHBX U CYXHX rpyHrtax. MckiioueHneM SIBJSIOTCA MOPHCTHIE
CKaJibHble H MOJYCKAaJbHble PYHTH, CyXHe c1a00CHeMeHTHPOBAaHHEIE Nec-
YAaHHKH, a/IeBPOJIHTH H T. A. Baaronaps mopHCTOCTH TaKHe I'PYHTHI OBICT-
po 00e3BOMHBAIOT HEMEHTHBIE CYCNeH3HH, YTO NPHUBOAHT K YXYNUICHHIO
KauecTBa leMeHTalluH H3-3a 06PAa30BAHHS B TpPEIIHHAX NPOOOK H3 0fes-
BOXKEHHOro pacTsopa.

B uensx npoduJIaKTHKH NPOTHB 0OGPa3OBaHHA HPOGOK 3peKTHBHO
npuMeHseTCs ApeABapuTe/ibHAas 3aKaUKa B LEMEHTHDPYEMYIO CKBAaXKHHY
JKHIKOrO CHJIHKATHOTO PacTBopa, o6pasywilero Ha NOBEPXHOCTH CTEHOK
TPElLHH HENPOHHIAEMYIO /ISl BOABI NVIEHKY.

4.44, CraGu/bHble pacTBOpH!, KAaK NMPABHJO, 06J24410T BHICOKON IH-
HaMHYeCKOH BS3KOCTBIO, 4TO OIPAHHYHBAET MX- NPHMEHEHHE B IPYHTax
C OTHOCHTE/IbHO TOHKOH TPEWHHOBATOCTBIO. OCO6eHHO HeYNOGHBL B 3TOM
OTHOLICHHH DAacTBOPE, B COCTaB KOTOPHIX BXOAAT CYIVIHHOK ¥ IVIHHA C
GONbIHM COMEePIKAHUEM KPYNHHIX dpakuuit.

4.45. CraGuibHpie pacTBOPH uallle BCEro NPHMEHSIOT B CKAaJLHBIX
FPYHTAX AJA 3aNOJHEHHS B HHX KPYNHHX NYCTOT M KPYNHLIX TPeEIuH,
0COGeHHO KapCTOBLIX, @ TaKXKe B rPYHTax cpejiHell TPeIlHHOBATOCTH, He
TpeSyoHX BEHICOKOTO KayecTBa ULeMeHTauuu. B nepsom cayuae cTaGHiib-
HBle pacTBOPHl NPHMEHSIOT ¢ A00aBKOH MEJKOTO HJAH KPYUHOrO necka.
B BoAOHACBHILIEHHBIX TPYHTAX 32 BpeMs HHDBEKUHH CTaGHAbHEIE PacTBOPHI
NpaKTHYeCKH He OTAAIOT BOAY, a B KPYNHBIX TPEIHHAX, Tle BO3IMOMKHO
TYpGyNeHTHOE nepeMeIlHBaHie ¢ TPYHTOBOH BOJOM, 4acTo pa3iKHIKAIOTCH,
TepsA CMOCOGHOCTh K CXBATHIBAHHIO (3aTBEPAEBAHHIO), MMOITOMY HX IeJe-
coo6pa3Hee NPHMEHATb B CYXHX rpyHTaX, OCOGEHHO NOpHCTHX, T. €. B
yca0BUAX, IJe ONacHoe AJis 3TOr0 THNA DAacTBOPOB Pa3XKHKeHHE C TPYH-
TOBOfl BOIOHT He MOXET HMeTb MECTo.

4.46. Crabuabnbple pacTBOPHl YacTO MPHMEHSIOTCS B KOMOHHAUMH C
pacc/aauBalOHMHCS UEMEHTHHIME CYCNeH3HsiMH noouepeaso. Ilpun arom
HOOPSIAOK HX YepejOBaHHs ONpeje]sieTCsl HasHaueHHeM paGoT ¢ yueToMm
XapakTepa HEOAHODORHOCTH NAHHBIX TPYHTOB.

4.47. KauecTBo LeMeHTallHH BO MHOrOM 3aBHCHT OT JaBJeHHS, HpH-
MEHAeMOro MpH HHBeKUHH. JlocTaTOUHO BLICOKOE AaBJeHHE CnOCOGCTBYer
VBeHUEHUIQ CKOPOCTH ABHIKEHHA PacTBOpa MO TPEIIHHAM, MpPendTcTByeT
upex<AeBpeMeHHOMY 06pa3oBaHHIO MPOGOK H B LEJOM YBEJHuHBaer od-
GEeKTUBHOCTL UEMeHTaluH, TIaBRHbLIM 06pa3oM, 3a cueT pedopManHi, Bo3-
HHEKAOUIUX [OA BUHAHHEM BHICOKOTO AaBJjeHus uHbeKuud. Hedopmanuu
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VIOKAJIH3YIOTCS B BHJAE YOAPYrOro PacKpuITHA TPELIMH, 3aKPEITHE KOTOPHIX
nocjie IEMEHTAUHH CIOCOGCTBYET OTKATHIO BOAE H3 OCEBHIETO B TpEIIH-
HaX IIEMEHTHOrO TECTd, H3 KOTOPOro o6pasyercs OYeHbL MIOTHBIIL HeMCHT-
HHIl KaMeHb, O6ecneydBalOLLHil XOpOllee KauecTBO CONPSMEHHA MEXAY
6n0KaMH CKaJbHOrO IPYHTA, PasleneHHbIMU TpelunHaM#. Kpome toro, B
pe3ysnbTaTe ynpyrax AethopManHii XOpOIIO LeMEHTHPYIOTCA TPEUWAHH ¢
HeGOJBIIMM PACKPHITHEM B ecTecTBeHHOM cocrosinuk (0,1—0,3 mm).

Beicokoe xaB/eHHE NMPH LemeHTauHy — cabite 2,5—3 MIIa rpebyer
CHelHaJbHEIX MeD TIPOTHB Pa3pbiBa IPyHTa IO HAMJIACTOBAHHAM, a TaK-
e N0 3aKPHTHM TpemnuaM. [IpodnaakTHKOl NPOTHB YKa3aHHOro sB-
JIEHHS SABISETCH HpHMeHeHHe HAacOCOB C NPeje/ibHLIM PACXOLOM He CBHI-
we 40—60 u/muu, Takue Hacochl 06ecreyHBAlOT ABTOMATHUECKOE CHH-
JKeHHe JAABJEHHA NPH HHDBEKUHH, MOCKOJABbKY PAcKPhiTHE TPeUHH OObYHO
CONPOBOXKAAETCA YBEeJHUEHHEM YAEJbHOTO Pacxoja pacTsopa AO BeJl-
YHHH, IPH KOTOPOit NOAJepKAHHE JABJAEHHS Ha BLICOKOM YpOBHE HEBO3-
MOXHO H3-32 MaJIo# POU3BOAHTENLHOCTH HACOCA.

4.48. INpuMeHenye BBHICOKOrO JaBJieHHS NpPH LEMEeHTAUKU Ompexelis-
ercs:

BOSMOXKHOCTBIO H RONYCTHMOCTBIO paspbiBa NJAcToB 3a [HpeiesaMH
HeMeHTHpYyeMOoi 00aacTH;

HaJHYHEeM JOCTATOYHON NPHTPY3KH, IPENATCTBYIOUIeH BOSHHKHOBEHHIO
onacHbIX (paspywaiouiux) Jetopmauuii KaKk B LUEMEHTHPYEMOM MacCH-
Be, TaK H B COOPYXEHHAX, PAaCHOJIOXKEHHBIX B 30HE LEMEHTALHOHHBIX
pagGoT;

9KOHOMHUYECKUMH COOBPAXKEHHAMH, OCKOJIbKY OpHMEHEeHHe BLICOKOro
JABRJEHHSI B HEKOTOPHIX CNyYasiXx CBH3aHO C HeONPABZAHHBIMH NOTEPAMH
HH'bEKUHOHHLIX MaTepHAJIOB,

4.49. lleMeHTanuio BLITOJAHAIOT B BHIE CETKH CKBAXCHH M3 DacueTa
OJHA CKBayHHA Ha 9—36 M? U 0 MECTy, H3 YCJAOBHA MOACEUKH ONmpeAe-
JEHHBIX TPEILHH HJH CHCTEM TPEULHH.

5. MPOU3BOACTBO PABOT

5.1. HnbexunoHHOe XHM3AKpenJeHHe TPYHTOB BHIIOJHSETCA CTPOro
no npoexty. IIpaBo npousBoAHTL H3MEHEHUS B NPOeKTE MM AONYCKATh
OTKJIOHEHHst OT Hero MNPHHAANEKAT TOJbKO INPOEKTHOR OPraHU3aluH ¢
o opMIeHHEM COOTBETCTBYIOLIHX AKTOB.

5.2. PaGoThl MO MHBEKUHOHHOMY XHM3aKpeNJeHHI0 AOMKHBI NpPOH3-
BOAUTLCA OGpHrajoil HcnoaxuTeaed, NPolEAEHX NPEABAPUTENBHO ClielH-
aabHBbi Kypc 06y4eHHA H CRABIIHX 3aYeThl MO TEXHOJOTHH MPOH3BOACTBA
paboT ¥ TexHHKe Ge30NacHOCTH.

5.3. K pa6oram paspemaercst IPHCTYRAATh NPH MOJIHOM HaJHYHK fpe-
AYCMOTDEHHOI'0O NPOEKTOM KOMIIEKTa OOGOpPYJOBAHHA W MAaTepHalloB H
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0ocle ONPOGOBAHMA B UPOH3BOJACTBEHHBIX YC/OBHAX Bcera 06opynosa-
HHsl, YCTAHOBOK H Kommylmxauﬂﬂ.

5.4. TlponomKeHHe HHBEKLHOHHHIX PafoT .nocsie HPeAyCMOTPEHHOTO
NpoeKTOM, corjacHo mn. 6.6, 6.7, KOHTPOJILHOTO 3aKpemJeHHs RONMycKa-
eTCA AUIb NPU NMOJYYEHHH €O JIONOKHTENbHBIX Pe3ysbTaToB, B NpOoTHB-
HOM cJydyae B NPOCKT BHOCATCH HGO6XO}JJ4MI:I€ KOPpPeKTHBLl, KOTOpbHIC, B
CBOIO 04Yepellb, NPOBEPSIIOTCA KOHTPOJbHLIM 3aKPEIVICHHEM HOBTOPHO.

5.5. IIpoH3BOACTBO HHBEKUHOHHOI'O XHM3aKpellJeHHs] 'PYHTOB Bce-
MH cOcO6aMH BKJIIOYAeT NOC/AeA0BATENbHO CAEAYIOUHE BHAR PaBoT:

NOAFOTOBHTE/NbHBE M BCIIOMOTaTe/ibHbe PaGOTH, BKJOYAs NPHrOTOBs
JieHHe 32KPenJIAHX PACTBOPOB;

paboThl 110 NMOrpy*eHHlo B 'PYHTHI HHBEKTOPOB H OypeHHe, a TaKxe
oﬁopyuoaaﬂne HH'BEKIJUMOHHBIX CKBAXKHH,

HATHeTaHHe 3aKPeNJINIOLIUX PEareHTOB B TPYHTH;

W3BJieYEHHE HHDBEKTOPOB M JIMKBHIAAUHA HHBLEKUHOHHHX CKBAXKHH;

paGoTH 10 KOHTPOJUIO KAuecTBa 3aKpenJeuus.

HoaroTosureabHbie
M BCNOMOrateablibie paGoTe

5.6. lo Hauasa OCHOBHbLIX PpafoT Ha NJOLIAAKE BHINOAHAIOTCH NOAro-
TOBHTC/bHbIE H BCLOMOraTelbHble paGoThl. B mepuoa noaroToBdATeNbHHIX
pa6ot crenyer:

_BHIIOJIHATh NOATOTOBKY W TJIAHHDPOBKY TEPPUTOPHH;

NOABECTH 3JEKTPOIHEPTHIO, BOAOMPOBOL, & NPU HEOGXOAHMOCTH H
naponpoBoA, o6ecneduTh KaHAMH3AUUIO;

L mpeynpexAeHus OOpYLeHuH 3aKPENHTh aBapHHAHHIE KOHCTPYK-
LHH;

npH HEO6XOAMMOCTH YCTAHOBHTH HHCTPYMGHTaJbHBIE HAGAKAEHHS 3a
ocagkamu GyHIAMEHTOB;

BBIMOJIHUTL APYrHe MepONPHATHA, OGecNeyHBAOIIHE NPOH3BOACTBO
paboT u KOHTPOJIb KAayeCTBA 3aKpElIeHHs.

CocraB u 06beM NMOArOTOBHTE/NLHEIX PaGOT 3a4aeTCA MPOEKTOM.

5.7. B mocaenyomuii NEpHOR BCHOMOraTe/ibHbIX paboT ClIeAyeT:

Pa3MECTHTh Ha NJIOWIAfKe XHMpeareHThl ¥ MAaTepuadsl, ofecneuns ux
NpaBUJIbHOE CKJIAAUPOBAHHE H XPAHEHHE;

CMOHTHPOBaTh 06OpYJOBaHHE H NOABOAALIHE KOMMYHHKAUUH, NOJX-
K/IIOUHB HX K 9JIEKTPOCETH, BOAONPOBOLY H ropsfiueMy BOAOCHABHEHHIO,
a B 3HMHHH NIepHOZ yTeNJMB BOAO- H DACTBOPOHECYIHE MArHCTPaJH;

npu ofveMe 3akpennenus Goaee 10 Tee. M® rpyHra o6opy.aoBaTh
CTALHOHADHBIH y3eJ IPHIOTOBJIEHHS PACTBOPOB;

BBHIIOJHHTD PA3METKy MECT IOrPYKEHHA HHBEKTODOB MM OypeHus
MHDBEKIMOHHbIX CKBaXKHH, O0CCHEYHB HX IJIAHQBYK H BHICOTHYIO NpH-
BSI3KY;
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coraacoBath 6e30NACHOCTh NPOH3BOACTBA paloT ¢ JIEKTPOHAI30pPOM
W JIUAMH, OTBETCTBEHHEIMH 33 NOJAZEMHHIE KOMMYHHKAUWHK;

APOM3BECTH [IPRTOTOBNEHHE 3AKPEIlIAIONHX PAaCcTBOPOB pabouuX KOH-
HEHTpanui;

BHINONIHATL KOHTPOJbHEIE palOTH NO 3aKpEIVIEHHIO TPYHTOB COrJac-
HO DPOEKTY.

5.8. Pa3buBkYy MeCT pa3MeLiCHHA HHBEKTOPOB, HHDEKIMOHHBIX K KOH-
TPOJBHLIX CKBaXHH CJEAYET TNPOH3BOAHTH OT OCHOBHBIX OCeH cOoopy-
JKEHHN ¢ KONYCTHMHIMH OTKJOHEHHAMH =5 cM.

5.9. EMKOCTH ans npHrOTOBJEHHS PacTBOPOB NPH CHAMKATH3AUHA
H CMOJIM3AUHH TPYHTOB CJEAYeT U3rOTABJAHBATE C TAKHM PacyeToM, 4TOObI
HX KOJHYEeCTBO M oGbeMHl ofecreuyBann Oecnepeboiinyio paboTy ydacT-
kKa. EMKocT A0MmKHBEL GLITh OGOPYAOBaHEl YCTPORCTBAMH AJs NMOAOrPeBa
H nepeMeilHBAHUA pacTBOpa.

Ipu pabote ¢ KHCIOTAMU BHYTPEHHHE NMOBEPXHOCTH EMKOCTEl ROJ-
JKHB ObIThb TYMMHPOBAHb! HJIH 3aLUHILEHB KAKHM-1160 RPYrHM cnocoGom
OT BO3AeHCTBHA XKHcnoT. BO3MOXMHO NpHMeHeHHMe INAacTMAcCCOBHIX €MKO-
cTei.

Has BpHrOTOBAGHHA PacTBOPOB MOTYT GhITh HCMOMBL3OBaHB! MKeN€3HO-
JIOPOXKHBIE IHCTEPHB eMKOCTbIO 40—60 M3.

5.10. Ins KOHTpOAA KayecTBa NPHrOTABJIHBAEMbIX XHMHUECKHX pac-
TBOPOB H4 IUIOINAJke AO/IKHBI OBITL CJEAYIOUIHE H3MEepHTeIbHLIE NpPH-
Gopwr:

TepMOMeTpH ¢ rpaxyuposkoit mxkansl 0—100°C u neHoll pejeHus
B 1°C;

CTEKJIAHHbIE MCDHBIE UHWJHHADH 1M1 OT6Opa npob pacTBOpa €MKO-
croio 250—500 ma;

apeoMeTpH ANA ONpefeJeHHs NAOTHOCTH PACTBOPOB € XHANAa30HOM
namepennit 1,01—1,50 r/cm® 1 uenon neaenns 0,001 r/cmd,

5.11. XnMHueckue PAcTBOpPH paGOuUMX KOHUEHTPAUHH NPUrOTABIHBA-
I0TCA Pa3BeZCHHEM pacTBOPOB WCXOJLHMBIX KOMUEHTpaluii 4MCTOR BOAOMH
IO MJIOTHOCTH, YKA32aHHOM B NpPOEKTe WJH HA3HAYEHHOH 110C/e KOHTPOJb-
HOro saxpenaenns. PasBeleHne PacTBOPOB OCYLLeCTBAsieTcs Mo (Hopmy-
ae (7).

INpuroroBaennbie pacTBOpHl UeeCcO0GPAsHO B0 HX HACHETAHHA OT«
CranBaTth B Teyenue 1—3 u, nocae uycro nepekaunBaTh B pabouyl0 eM-
KOCTh.,

5.12. lnn nop6opa cOCTABOB H MNPHIOTOBJACHHA IEMENTHHIX PAacTBO-
POB NPHU LIEMEHTAUHOHHBIX PABOTaxX Ha MJOILAAKEe AO/LKHBE OBThL npubo-
Pl IO ONpejesieHHIo NapaMeTpoB LEMEHTHHIX PACTBOPOB COTJAacHO NPHIL
12—14.

5.138. Ias 06paGoTKH MHBEKUHOHHEIX MaTEPHAJNOB ADH HEeMEHTaHHH
FPYHTOB PEKOMEHAYEeTCS RPHMEHATb PACTBOPO- H IVIHHOCMECHTENH, Map-
KB M XapPaKTEPHCTHKH KOTOPHMX mpHBefenbt B npmi. 20 (ta6a. 1),
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KoucTpykusHit HHHEKTOpOB

5.14. Brifep HABEKUHOHHOrO 00OPYROBAHHA AOJKEH NPOUSBOAMTHCS
€ yyeToM YyAeNbHHIX PAacXQAO0B, NaBJEHHE H CTENEHH arDecCHBHOCTH XH-
MHUECKHX" pacTBOpoB. JIJA HHBEKTOPOB, NOrpyKaeMulx 3a06HBKOH, AO/MK-
Hbl DPUMEHNTACS CTAJbHBIE USNLHOTAHYTHE TPYGBl C BHYTPEHHHM JAHa-
merpom 26—50 MM, JIaA HarHeTAHHS KHCAOTHHIX PACTBOPOB CAeAyeT
nperycMaTpupath NPHMEHEHHEe KHCAOTOYTIOPHBIX HACOCOB.

5.15. B kpynHoO6AOMOUHBIX M NecuaHbHIX TPYHTAX LEMEHTAUHIO cJe-
AlyeT IIPOU3BOAHTL Yepe3 nepdopupoBanHbie TPYOH C MOMOIIBI XBOAHOrQ
TAMIOHd, HO3BOJIAIOILEr0 HHBEKTHPOBATh pacTsop 3oHamu mo 0,3—0,5 M,
Bo u3GexaHxHe npopeIBa PAcTBOPAa BAOJb CTBOJA CKBAXHHBI 3aTpyGHOE
NPOCTPAHCTBO MeXAY TPYGOH H TPYHTOM AOMIKHO GbITH 3aMOJHEHO 1e-
MEHTHO-TJIHHHCTBIM pacTBopoM. [lasi npeaoTBpaLieHdss NonajaHusl pact-
Bopa B mepopHpoBaHHYI0 TPYOY OTBepPCTHA CJAeAYeT 32KPHITh Pe3HHO-
BBIMH MaHKeTaMH.

5.16. Muvexkrops npeacrasasior cofofi BHeAPAEMBie TeM HJH HHBLIM
cnoco0OM B TPYHTH CHelHajbHubie
YCTPOHCTBA, NOCPEACTBOM KOTOPHIX
OCyH1eCTB/SeTCA HATHeTaHHe 3aKpen-
ASIOHX PEareHTOB B TPYHTH NOA
paBienneM, Ias Bcex cnoco6oB HHb-
eKTOpHl ABJSIOTCA Haubosee OTBET-
CTBEHHBIM 3JeMeHTOM o6opyaoBaHus,
TPHMEHAEMOr0 NPH HHBECKIHOHHOM
3aKpellleHud TPYHTOB,

6.17. B mHacrosiiee BpeMs 8
APaKTHKe HHbEKINOHHOTO XKM3aKpe-
IJIEHHST TPYHTOB IIHPOKO NpHUMess-

i
® EI' 4 10TCS HABEKTOPH CAEAYIOMHX TpeX
R i Puc. 13. KoHCT-  THNOB KOHCTPYKIHiA:

pyKkuus 3abug- 3a6HBHBC MHBEKTOPHI, NpeIHa3-

HOTO HHBLEKTOPA
+—RIN7 AM8  cHMkaty. NAYCHHHIE JUIS  CHAMKATH3AUMH W
8 32MUA ¥ cMoaM-  CMOJIA3ALMH NeCYaHHIX FPYHTOB, OAH-
3aUHH NeCHAHLIX HaKoBoro ceueHus (puc. 13 u 14), u

rpYHTOB. 06-

HHBEKTOPbl NEePEeMeHHOro Ce4yeHus

mui BHA (puc. 15), npenHasHaueHHble ANS CH-

1 — RAKOHEYHHK;

2 — nepdopHpo-

BaHHOE 3BEHO; 3 —
COeAHHUTENbHBIN

HHRNeAb; 4 — ray-
Xoe 3Bex0; §—ua-
TOJOBHHUK; 6~—HHN-
neslb  HAroJOBHH-
Xa; 7 — OpHKHM-
Haa rafika; 8 —

wryuep; 9~ xo-

MYTHK; 10 — sa-

rIywKa; 11 =
inanp

NHKATH3AUHH TPOCAAOYHBIX NECCOBHIX
FPYHTOB;

HHBEKTOPH-TAMNOKLI, NpeAHAa3-
HaueHHHe A/ CHINKaTH3aluU Npoca-
JOUHBIX JIECCOBBIX TPYHTOB HA GOJI5-
WHe TAYGHHB H A YKPenHTeJbHOH
LEMEHTAllMd TPYHTOB Yepe3 HHBEK-
UHOHHBlE CKBaXKHHBI (puC. 16 u 17);



2 g 2525 25 V
47 Pesine 15-10ws
L
5

L % I 000 "

1 |
7 " 50 l, 50 ) 50 |
Pesunoloe

Ky 15-20MM

Puc. 14. KoHcrpykuus 3a6HBHOIO HABEKTOPA MM CHAHKATH3AUUK H
cMOAN3aNMK necuaubix rpyuton. [lepdopnposannbie 3BeHLS

A -~ C PE3sHHOBEIME KJaanaHaMH;, B — ¢ DPE3HHOBBLIMH KOJblUAMH

HH'BEKTOPH MAaHXKETHO-TaMfoOHHOro THma (puc. 18 u 19), npennas-
HauyeHHble JNA 3aKpelieHHs TPYHTOB Yepe3 CKBAXKHHBI B OCOGO CJOMHLIX
TeOJIOTHYECKHX M T'HAPOreONOrHYECKHX YCJA0BHAX. XapaKTepHCTHKH Mo
puc. 15—17 npuBeaeHnl B Tabn. 4 npua. 19.

5.18. Ilpn 3akpenjesuy rpyHTOB 1O TEXHOJOTHH C T'OPH3OHTAJbHLIM
3aJaBAHBaHHEM HHDBEKTOPOB H3 TEXHOJOTHYECKHX BBLIDAGOTOK HpHMeHs-
€TCA HECKOJbKO H3MEHEHHMWH BapHAHT MAHKETHO-TAMNOHHOTO HHbEKTO-
pa, KOHCTDYKTHBHO HpHCMOCOG/AeHHb K 3afaBJHBAHHMIO B TPYHTH KO«
JIOHH TpyO 6e3 o60iiMeHHOrO pacTBOpA.

5.19. 3a6uBHON HHDBEKTOP AJIA 3aKPENJICHHA necyaHblX IPyHTOB coc-
TOMT H3 HAroJIOBHHKA, KOJOHHB! TJAyXMX 3BeHbeB TPYyO, nepdopuHpoBaH-
HOTO 3BeHa, HAKOHEYHHK& K COCAHHHTENbHHX uacreil. [IpH 3abuBKe HHDB-
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M27x3 Puc. 15. KoHcTpyxkumsa 3a-
238 OUBHOTO MHBEKTOPA mepemed-
] 71 HOr0 CeueHUN ANA CHAHKATH-
Ley. 1-1 3aUMH MPOCAAOUHBIX JECCOBBIX
o Y rpynros, UIC
® Blg
&N ] ~— HaKOHeYHHK; 2 — nmepdopupo-
8 BaHHOE 3BEHO; J — nepexonHoft
F - J HHOMNEAb; 4 — IJIYXQe 3BEHO; § —-
Oméepcmue o5 HHUNIENb AN COGAHHEHHA IVYXHX
Jpaszenxobams SBEHbEB

eKTOPa BPEMEHHO YCTaHaBAHBAIOT YNpOUIEHHBI HaronoBHUK. Kosouny
rAYXHX TPYy6 HHDBEKTOpa COCTaBJSIOT H3 3BeHbeB AJuHOH 1—1,5 M,
HMEIOIMX HAa KOHUAX BHYTPEHHIO METPHYECKyl0 pe3bby Ha AJHHE
35 mM. 3Benbs TPpyG coenunsior nunnesem. IlepdopuposaHuoe 3Beno
HHBEKTOpa ofbyHO HMeeT AauHY 0,5—1,5 M M OTBepcTHS. AHaMeTpom
2—3 mMm. Ha puc. 14 nokasanbl HHBEKTOPH ABYX BHJOB:

HHBEKTOD TIEPBOTO BHJAA M3TOTOBJICH W3 HEAbHOTHHYTOH TOACTOCTEH-
HOHl TPyOHI, 10 MepHMETPY KOTOpPO#i BBLINOJHEHBl CTBEPCTHA IHAMETPOM
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Puc. 16. Habexrop-tamnon ruapas- Puc. 17, UnbeKTOPHI-TAMNOHK NHEB~
JAHYECKHH ONMHADHBI AAS CHJHKA- MaTHuecKue: oauHapuuliii (A) u aBOi-
TH3AUMH TNPOCAAOUHBIX  JECCOBBIX woii (B), UTN

FPYHTOR B CKBAIKHHAX, UTr 1 — 3argymka; 2 — ra#ika; 3~ maliGa;

1 —wafiba; 2—KoAbUO yNAOTHUTenbHOe; 4 — MydTa; § = wryuep; 6 — mwnaur pas
3 — rafixa; 4 — wWTYuep; 5 — XomyTt; 6 — PacTBopa; 7 — WJaHT AJa BOslyxa; 8,
IAHT AAS TMORAYM 3aKPEnAioOMHX pac- I — XKOMYTH; [0 — npoxaaska; If — mry-
TBOPOB; 7 —~ PE3HHOBAA NpPOKJAAfKa, 8§ — HUep; /2 — KpulllKa BepxHssA; [J—Koablo
KpbuKa; 9 — Mydra onopuas; 10— maH- YIJIOTuHTeaAbHOe: [4 —Mydra onopuas
JKeTa H3 BY/JKAHM3HDOBAHHOW pesHubi; BEPXHAA, [5 — MAHXKETA M3 BYJKAHH3H-
11 — 1py6a nepdopupopaunasa; J2—wafi- POBaHHOR pesunel; [6 — Tpy6a; I7—mep-
6a u3 pesuus; 13 — ronoska Kaanana; POPHPOBaHHas TpyGa; I8 — MydTa onop-
14 — Kopny¢ Kjaanmada Has HHXNAA

3 MM, pacCnoJIoXKEeHHbIe YeTHpPbMSA pPAAaMH B LIAXMaTHOM NOPALKEe H3
pacuera 60—80 orpeperuit Ha 1 M gauxbl. OTBepCTHS 3aUIMIUEHLI OT 3a-
COPEHHS] TPYHTOM PE3HHOBHIMH KJAanaHaMH, COCTOSILIMMH H3 PE3HHOBOrQ
KoJiblia ToJmuHOA 1—1,5 MM H MeTansaxuecko wai6el Tomuuuof 1,5 MM

HHBEKTOP BTOPOro BHAA, NOJYYHBWIHH HaHOOJbIUEE MPHMEHEHHE,
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Puc. 18. Cxema MaHKeTHO-TAMNOH-
HOTO HHBEKTOpA Puc., 19. KoHcTpyKuHsa MRAHKETHBIX

TaMNoOHOB
1 — MaHxXeTHbllt TamMood ¢ nepdopupo-

BAHROH 4acTbi0 6 2 -~ CETKA CKBA- g — YETHIDEXMAHIKETHBIA; & — ABYXMaH«
KHHBI; § — Kononua TPYG C OTBEPCTHA- KETHbt wenesofi; 8 — ABYXMAHMKETHBI;
MH 3 W DPE3HHOBLIMH  KoabuaMH 4, [ — uunnenn na pesvbe 2 3 - pesunno-

7 — OGONMEHHBIl TAHHOUEGMEHTNLIA DAC- Bbie WAH KOMAHBIE MAHKETB: 4 — [epe
TBOp dopHpOBaHHAA gacThb; 5 — ATVIyuIKa
COCTOHT H3 TOJICTOCTEHHOH TpyGnl auamerpoM 32-—42 MM; Ha GOKOBON
1I0BEPXHOCTH TPYObl NPOTOUEHHl KPYTOBBle KAHABKW, B KOTODHIX MPOCBEp-
JIeHbl OTBEPCTHS AHAMETPOM 2-—3 MM; OTBEDPCTHA 3aKPHLITH PE3HHOBLIMH
KOJbILAMH, YJOXKEHHbIMH B KaHaBKH Ha rayGHHy 2—3 MM (lUdpHHA Ka-
HaBkn 8—10 mm).
TonmuHa cTeHOK LEJABHOTARYTHIX TPY6 He MeHee 8 MM.

Torpyxenue u H3BACUEHUE HHDBEKTOPOB,
Gypenne 1 06OpyAOBaHUE HHDEKHUOHHBIX CKBAMXKHH
5.20. IIpn norpy:keHnH HHBLEKTOPOB B rPYHTH M OGYPEHHH CKBa)HH
clleiyeT NPHHUMATD Mephl, NPeAYNPexKAAN0ILHEe OTKIOHEHHS HHBEKTOPOB
H CKBaXKHH OT IIPOCKTHOIO HanpasJ/ieHHS NMyTeM YCTAHOBKH KOHIYKTOpPOB.
MagcuManbHbie OTKJOHEHHS He JOJ/KHH NpeBbIIaTh NpH raybHie A0
40 m — 1 %, npu Goabwe# ray6une — 0,5 %,

50



5.21. [Ipu 3akpelJieHE# FPYHTOB NMOJ CYLIECTBYIOIHMYH COOPYIKEHHA-
MH C NpHMeHeHHEeM TODH3OHTaNAbHOH TEXHOJNOTHH 3arayb/esiie HHDBEKTO-
POB H HHBEKUHOHHHIX CKBaXKHMH B COOTBeTCTBHH ¢ n. 1.9 npousBopuTCs
H3 CNEUHANLHEIX TEXHONOFHYECKUX BHIPa6oTOK. Jlauuble 0 KOHCTPYKURU U
pa3mepax BHpPAabOTOK H PEKOMEHIAUHH 110 TeXHHKe 3arnyG/ieHHs HHDBEK-
TOPOB Y GypeHHIO CKBAXHH CONEpIKATCH B NPOEKTe.

5.22. BypeHne CKBaXHH IJISi LEMEHTRUHKH TPYHTOB ROJIKHO MNPOH3-
BOLHTbCA IO YKA3aHHAM OPOEKTa CrocofoM moc/ie f0BaTE/IbHOrO COJHIKe-
HAS CKBAXHH, HAy#Has C PAcCTOSiHUH, HA KOTOPHIX THAPaBAHYECKAs
CBA3b MEXJAY HHMH B npollecce HATHETAHHS HHBEKUHOHHLIX PACTBOPOB
NPAKTHYECKH OTCYTCTBYET.

Bypeune ckBa)kus B HEYCTOHYHBBIX I'PYHTAX, 3a/IeralouiHx BhILIE Le-
MEHTHDYEMOH 30HB, JOMAMKHO NPOH3BOAUTHCH B O06CagHHIX TPYGax.

5.23. TlorpyeHHe HHDBEKTOPOB B TPYHTH AJA NOCJAEAYIOWEH HHDBEK-
LIHH 3aKPeNIIOIHX PeareHTOB MOXeT NPOH3BOAHTHCS 3aGMBKOH, 3a1aB-
JIMBaHHEM H YCT4HOBKOH B TNpejBapHTENbHO NPOGYPEHHbIe IIHBEKUAOHHBIE
CKBaxHHbBL. BBIGOP cnocofa NorpyKeHHst 3aBHCHT OT BHAA IPYHTOB, ecTe-
CTBEHHO-UCTOPUUCCKHUX YCAOBHH  TepPUTOPHM M rAyOHHBL 3aKpenseHus.
Crioco6 norpyskenuss HHBbEKTOPOB B IPYHTH HA3HAYAETCSt NPOEKTOM.

5.24. Tlorpyxenne HHBEKTOPOB B FPYHTH 3a6HBKOH NPUMEHAIOT NpH
CH/IMKATH3aUMH H CMOJIH3AUKHH NMEeCYaHbiX TPYHTOB, a TakxXe NpPH 3aKpem-
JIEHHH TIPOCAAOUHBIX JIECCOBHIX 'DYHTOB Ha riiy6uHAX MeHee 15 M.

Cnoco6 3azaBAHBAHHS HHBEKTOPOB B FPYHTHl TPHMEHSETCS NpPeHMy-
LIECTBEHHO MPH 3aKPellVIeHHH TPYHTOB MOX CYLUIECTBYIOLIUME COOpYIKe-
HHSMY 110 TOPHU3OHTANbHON TEXHONOTHH U3 CMEHHAAbHBIX TEXHOMOIHYECKHX
Bripabotok (puc. 20).

IorpyxeHHe H YCTAHOBKY HHBEKTOPOB-TAMIIOHOB B MHBEKIHOHHEE
CKBAXKHHbI NPHMEHSIIOT TMPH CHJIMKATH3aUHH NPOCAJOYHBIX JIECCOBBIX
FPYHTOB Ha rayGHHLL ¢B. 15 M (pHc. 21), a TaxKe npu o6b4HON H BCMO-
MOraTeJqbHOH HeMeHTaLHH.

IIpumeuanue. [Ipy 3akpenyeHHH NPOCALOYHBIX FPYHTOB Ha rJy-
Ouny Oonee 15 M HHBLEKTOPH MOTYT 320MBaTbhCA B NpPeABAPHTEABHO NPO-
6ypeHHbIe CKBAMXKHHRL.

5.25. Ins 3a6MBKH HHDBEKTOPOB CACAYET NPUMEHSTh YAAPHBIC HHCT-
PYMEHTHl H KOMNIPECCOPHI MAapKH H XapaKTEPHCTHKH KOTODHIX NPHBEXEHDI
B npun. 19 (raba. 1—3,5). 3abuBka OCYLIECTBJSETCS MO 3aXOAKAM
B NOC/EX0BaTeJbHOCTH, 3aflaHHON npoekToM. Ilpu sarpyaHeHHsix B 3a-
6HBKe cJeAyer, NpelBapuUTeJbHO OYPUTh JHAHPYIOUiHe CKBaXuHH. I[lpH
3261BKEe HHBEKTOPOB Hepe3 KeJie300eTOHHbIE NAWTH (YHAAMEHTOB, TO-
JIBl, CTSDKKH H [pPYyrie B HHX TPEABapHTENbHO OypATCA OTBEPCTHA.

B CKanbHBIX TPYHTAX NOCTAE OKOHYAHHA OYpEeHHsT CKBAXKHHBI JOJIKHBI
NPOMBIBATLCA BOAOH H/H NPOAYBATHCH CXKATHIM BO3AYXOM.

5.26. OcHOBHEIM! 3JeMEHTaMH THAPOAOMKPATHOTO YCTPOHCTBA nJsd

TOPH3O0HTAMbHOrO 32JaBJHBAHHA HHBEKTOPOB MAHXKETHO-TAMMNOHHOTO TH-
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Puc. 20. CxeMa ruapaBIv4ecKOro 3ajaBANBAHMS MAHKETHO-TAMMOHHBIX
MHBEKTOPOB M3 TEXHOJOrHYECKAX BLIPAGOTOK APH CHAMKATH3ALMM H CMO-
JH3AaUHH TPYHTOB [10 TOPU3OHTANLHOH TEXHONOINH

a — BAA cOOKy; 6 — BHA CBEpXy;

1 — ynopsas mnauTa;

2 — rH1paBaNyYeCKHe IH-

JQHHEAPLI; 3 — CTaabHas paMma; 4 — NOABMIKHAA KapeTrka: § — HWbeKTOpHble nepdo-
pHpOBanHble TPYOBl; 6 — Pe3HHOBHlE KOJbIA C NPOKOJaMK; 7 — KpelJlIeHHe CTEeHOK
BHIPaGOTKH

Pacmbop
—~————

Puc. 21. Texnonornueckan cxema
CHAHKATHIAUKHU BPOCAROYHBIX
JIECCOBLIX FPYHTOB Yyepe3 - CKpa-
HHHb
1 ~ CTEHKHM €KBAXXKHLI, 2 — mjIaur
RA% TIOXAYH 3AKPENAAIONEro pacTso-
Pa; 3 ~— HHDBEKTOP-TAMNOH; 4 — rPyH-
TOBLIA MACCHB, 3aKpPEIJIcHHBLI ABYMS
aaxopKamn
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na sasasiotcs (cM. puc. 20): cucrema
H3 HECKOJbKHX THAPOAOMKpaToB 2
rpysonoabeMHocTo0 15—20 1 {x04
NOPIIHA OKOJO ! M), BMOHTHDOBaH-
HbIX B CTajibHy1l0 paMy 3; onopnas
KOHCTPYKuua I; NOABHXKHAas Kaper-
Ka 4; H MacnoCTaHu¥A (Ha pHCYHKE
He MOKa3aHa), CocToAman U3 Hacoca
BHICOKOr'O jAaBJerns — ao 30 MIla
(nanpumep, H-403E), emxocrn aas
Macsa H NMyCKOBOH KOHTPOJIbHOH an-
naparypm, oGecneunBaiollefi BKMO-
jeHHE H OTKJIOYEHHE KaXKAOro AOMK-
para.

Hpyrue napaMeTpnl KOHCTpPYK-
HHH FHAPOAOMKDPATHOrO YCTpoHcTBa
B COOTBETCTBMH € HeoGXOAMMOI} NO
pacyeTy BeJHUMHOH YCHJMS 3aAaB-
JMBaHHA HA3HAYalOTCA IPOEKTOM,.

5.27. Ilpu 3aKkpenseHHH TPYHTOR
yepes NpeABaPHTENbLHO NPOGYpEHHLIE
HHDbECKIHOHHbIE CKBAXKHHBI TOCJIER-
HHe Moryt OniTe npolisenn ¢ Hc-
noJb3oRanneM 6yposoro o60pynosa-
HHUSI, XapaKTepHCTHKH KOTOPOFO RpH-
Beaenn B npua. 19 (raba. 6).



HnbeKuyOHEEE CKBAXKHHH HOJKHH GHTb CTPOrO OpPHEHTHPOBAHSLI
OTHOCHTEABHO BEPTEKAAM, He HMETh TPEIIHH H I1y60KHX 60pO3x Ha CTeH-
kax. Ilo okouyauun GypeHHs CKBAXKHHY CHREAYET OYHCTHTb OT HACHIIAH-
HOI'O 'PYHTA JO MPOEKTHOH IMiyGHHBI CIelHaJbHBIM CTAKAHOM THNA rPYH-
TOHOCA H 3aKPHITh JAepeBAHHON NpoOKoH. BrinaBaemullt wHEKaMH rpyHT
JIOJIXKEH yOUpaThCA C TAKUM pacyeToM, yToOnl 0BecneduTh HCMONb30BAHHE
ero B MOCJeAYIOUeM IJs1 TAMIOHHPOBAHHSL.

OTKNOHEHHS] CKBaXKUH H HHDBEKTOPOB B MJaHe M [0 TaAyGHHe He
JAOJKHEl NPEeBBILATh BeJHYKH, YKasauHbX B 1. 5.20.

5.28. lns npenynpexfecHus BoiGUBauHWs PacTBOPAa NP HArHETAHUK
CKBaXHHBI HEOOXOAUMO OYPUTH HAa ABOHHOM PACCTOSIHHM APYr OT ApYyra
B MJNaHe, T. e. uepe3 oxaHy. [locne 3aBepIeHHs] HATHETAHHA MO NepBOH
rpynne CKBaXXHH NPOH3BOAUTCA OypeHHe CKBaXKHH H HarHeTAHHE pacTBO-
pOB B CKBaXHHB BTOPOH OuepenH.

5.29. Dypeune HHBEKUHOHHBIX CKBA)KHH JJisi BCIOMOraTenbHOH Ie-
MEHTAUHN KOHTAKTA (QYHAAMEHTAa C OCHOBAHHEM MpH CHJAHKATH3AUMH H
CMOJMH3AlUHH TPYHTOB MOJ CYIIECTBYOLIUMH COODYXKEHHSMH DPEKOMEHIY-
eTCA NPOH3BOLHTb KONOHKOBBIMH CTAHKAMH CIJIOUIHBIM 3a00eM ¢ npo-
JAYBKOHK BO3AYXOM. B cTeCHEHHBIX YCJNOBHSX AONMycKaeTCsi 6ypeHHe MHEB-
MOYAapHHIMH CTaHKaMH.

Bypenne Besercs HAKJIOHHBIMH CKBaXKMHAMH Yepe3 OGPATHYIO 3aChil-
KY ¢ YCTaHOBKO# o6caxHoli TpyGnl, 3ateM no QyHAaMEeHTY ¢ HEGOJBIHHM
3arjy6/ieBHeM B TPYHTH OCHOBaHHA, PacCTOsiHHe MexAy CKBa)KHHaMH
2—3 m. IpoekToM pomxHa GHTB onpeneieHa OYEPEAHOCTb, B COOTBET-
CTBHH ¢ KOTOPO#l J[OBYCKaeTcsi OJAHOBpeMeHnHoe OypeHHe H HHDEKLUHA
CKBaXKuH,

5.30. lna GypeHHs HHBHEKUMOHHBEIX CKBAXKHH NPH ILEMEHTALUH FPyH-
TOB PEeKOMEHAYeTCH NPHMeHATb 6ypoBoe 06OpYHOBAaHHE, MADKH H XapaK-
TEPUCTHKHM KOTOPOro mpHBefenH B mpus 20 (raba. 2, 3).

Bui6op cnocob6a GypeHHs AJA UEMEHTAUMH 3aBHCHT OT KAaTeropuu
IPYHTOB 10 OypPHMOCTH, OT TJAYGHHEL CKBAaXHH, HX HanpasjeHus (no
OTHOIEHHIO K BEPTHKAJH), XapaxkTepa TPEWHHOBATOCTH, YCTOHUYHBOCTH
TFPYHTOB,. YPOBHA TPYHTOBHIX BOA M JAPYrux ycaoBH#l. OKOHYaTEABHBIH
BHOGOp. cnoco6a G6ypeHUs B KAaXKAOM KOHKPETHOM cJjydae ONpejefsercs
TEXHHKO-DKOHOMHYECKHM PACYeTOM WJH Ha OCHOBE OMbITa B AHAJIOTHY-
HBIX yc/oBHAX. TexHOJOrHs GypeHusi B HEYCTOMUHBLIX TPYHTAX ¢ NpUMe-
HeHneM O6CafHHX TPY6 M HOX IJIHHHCTOK NPOMEIBKOH ONHCaHa BO BCEX
PYKOBOACTBax 10 GypoBbIM paboTa.

5.31. Crenenb 3acopeHHst NOD H TPeUlHH T'PYHTOB MPOAYKTaMH Gype-
HHSl 3aBHCHT OT NPHHATOro cnoco6a GypeHHs H npHMeHAeMblX GYpOBHIX:
kKopoHok. Tak, HampuMep, Ko/JOHKOBOe GypeHHe a/JMa3HBIMM KOPOHKAMH
MEeHbilie BCErO 3aLIJIAMOBLIBAET TPEIMHHH. Y AapHOe GypeHHe 3HAUHTEJNbHO
CHJIbHee 3aLlNIaMOBbIBAeT TPEIiMHH, YTO MOXeT noTpeGoBarth GoJee yac
TOFO PACMOJNIOKEHHA UEeMEHTAHOHHBIX CKBaXHH, DypeHne noA ra#HACTON
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PPOMBIBKOIT B IEMEHTHPYEMOI YACTH CKaJblbIX TPYHTOB He AOMYCKAeTcs,
2 B NECYAHO-TPABENHCTHX T'PYHTAX ROMYCKACTCA TOJNBKO B CAYYae npH-
MEHEHHS CNOCO60B HHBEKUHH, OCHOBAHHBIX HA NPHHYLHTE]BHOM BHEApe-
HHH TAMROHHDPYIOIHX PACTBOPOB B 'PYHTHL ¢ HapyUIEHHEM WX CTPYKTYpSL.

5.32. llonycTHMbIE OTKJIOHEHHS B PacCTOSHHUAX MEXKAY CKBaXKHHAMH
3aBHCAT OT MPOEKTHOTO PACCTOSHHA MeXAY HUMH (ueM OO0Jblile PaccTosi-
HHe, TeM Gosiblle AONYCTHMOe OTK/AoHenHe). JIOMyCTHMOe OTKJOHEHHE
Ha 3a260€ 3aBHCHT TaKKe OT HEOGXOZUMOH TNJOTHOCTH HEeMEHTallMH B
HHKHEH YacTH LEMEHTHPYeMOH 30HH. B 1e/IOM AONYCTHMOE OTKJOHEHHE
ONpe/eJISIETCA HHXEHEDHBIM PAcyeTOM C YYeTOM TEeXHHUECKHX BO3MOXKHO-
cTeli GypeHHs B 3aAAeTCA NPOEKTOM,

Crioco6el 3aMepa HCKPHBJEHHH CKBaXXHH OMHCaHBI B NMOCOGHSX noO
6ypoBbiM paboram.

Harneranne 3aKpenasiounx
pearesToB B FPYHTH

5.33. Ins HarHeTaHHA 3aKPeNisIOWHX XMMHYECKHX PacTBOPOB H cMe-
cefl NpH CHAHKATH3ALHH N CMOJH3AUHM TPYHTOB CJIEAYeT NPUMEHRATh Ha.
cocChl, THeBMaTHYecKHe 6aKu, JH60 YyCTaHOBKH, CMOHTEpOBanHble Ha Gase
JO3HDPOBOYHLIX arperaToB (puc. 22—24, ta6a. 7, npua. 19). [Mocaennue
HO3BOJIIIOT OCYIECTBAATL HERpepbiBHOE NPUrOTOBJAEGHHE H HarHeTanHe
pacTBopa € PEryJNHPOBKOM ero NMJOTHOCTH H pacxona.

ITpumensieMoe 0GopynoBaHHe ROJIKHO OGECHEUHBATh NOZAepIKanue
TpebyeMOro pexxuMma HarHeTaHHs (NJaBHOe HapacTaHue PacxoXa PacrBoO-
pa Bo BpeMeHH ¢ ¢HKcauuedl gapaeuus). PexuM HarHeTaHus oTpabaThi
BaeTcs B IIpoHecce KOHTPOJIbHLIX paGoT.

5.34. O6opynoBaHue A7 HACHETAHUSA XHMHUECKHX PacTBOPOB AOJMK-
HO ObITh OCHAILLEHO KOHTPOJIbHO-H3MEPHTENbHOH anmapaTypoii:

0GBIYHBIMH JHGO 3/IEKTPOKOHTAKTHHIMH MaHOMETPaMH, pPacCUATAHHbI-
MH Ha gasjedue 0,6—1 MIla ¢ uenoit mesenus wxgaas 0,01 Mlla;

CUETYHKAMH PacXojla ¢ MOrpeliHOCTbIO H3MepeHHs A0 *=2 % u neHof
aenenus ne 6oaee 0,005 m3;

CEKYHAOMEPOM HJIM YacaMH.

Hinaurn aas nogaun pacTsopa AOMKHL GHTb PacCYHTAaHb! HA palo-
yee nasaenne 0,6—1 MIla u HMeTb YCJIOBHBIT MPOXOZ He MeHee 20—
25 MM.

5.35. HarHeranne peareHToB Uepe3 HHDbeKTOpP (CKBaXKHHY) MOJMKHO
NPOH3BOAUTBCA OTASAbHBIMH 3aXOAKaMH B O0BEME H B TEXHOJOrHYeCKoi
NOCJIEJ0BATENBHOCTH, NPEXYCMOTPEHHON npoektoM. B oaxnopoxnme no
BOJAONPOHHIAEMOCTH FPYHTHL HarHETaHHE NPOHM3BOAHTCA B MOPAlKE OT
yeThl B TJYOHHY WJH H3 IIyOHHB K YCTbio. B HEORHOpOAHHIX 1O BO-
LONPOHHIIAEMOCTH TPYHTaX caoit ¢ OGoJbilel BOJONPOHHUAEMOCTHIO 3a-
KpenJisieTcss B nepBylo ouepeAb, KoanyecTso pearedtra H ero Xapakres
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Puc. 22. Texuosornueckde cxemMbl HATHETAHMS 33KPENAsiOHX PacTso-
POB B TPYHTH € MCNOJb3OBaHHEM nHeBMOGaxa — g, Hacoca — 6, no3M-
POBOYHOTO arperata —é
1 — naesmMobaK; 2 — nacoc; 3 — AO3UPOBOYHEIR arperar; 4 — eMKOCTb ¢ pacTBO-

pOM; 5 — CMecHTeNb; & — pacnpelesiMTeNb; 7 —- CUeTYHKH pacxoaa; & — dHDeK-
TOPHB

.

o -
\

Puc. 23. Cxema NHEBMaTHUYECKOH J

YCTAHOBKH JJ5l HATHETAaHHA 3a-

KPenasiowMx pacTBopos B rPyH-
Thi

1 — garpyGOK € BeHTHJEM AJf UO#a-
4yl pacTeopa K HIbeKTOpam; 2—JAIOK
AAs OoCMOTpa H YHCTKH eMKOCTH; 3—
narpy6oK ¢ BeHTHJeM Aa8 fnoxavH
CXKAToro BOSAyXa; 4 — BeHTHIb, pe-
rynupyiowuilt pasaesue; 5 -— Ma#o-
Merp; 6 — NpenoxXpaHHTeAbHBIN Kna-
flag; 7 — garpyGoOK C BEHTHAEM LI
3aJIHBKH DacTBOPOB; &8 — KOpNYyC eM-
KOCTH; 9 — MiKana pacxoia; [0 — Bo-
Aomeptioe CTeKNo; I/ — natpybok c
BeHTHJAeM IJaA oTGopa Npo6 pacTBoO- o
pos; (2 — canasxH

_..J.

NN A A NS AN NSNS )

X

PHCTHKH, NapaMerpbl HHBEKUHH, a TaKiKe JHAMeTpP CKBaX{HH MOryT OBITh
H3MEHEeHbl MPOEKTHOH OpraHH3alyel no pe3yJ/bTaraM KOHTPOJBHOTO 3a-
KpelJIeHHS.

5.36. [lepea uHarHeraHueM XHMHUECKHX PeareHTOB B T'DYHTHl HHDbEK-
TOp AOMKeH OblThb MPOMKIT BOAOH HJAH OPOAYT BO3AYXOM MOJ AaBJEHH-
€M, He TNpPeBbILUIAIOIWHM NPeJesNbHO AONYCTHMOe IAaBJEHHe, YKa3aHHOe B
nipoekre. Ko/myecTBo MNojaBaeMoit BOABI AOMIKHO HA3HAYATbCA TaKHM
o6pasom, 4To6L ofecneuuTh OCBOOOXAeHHe OT pearcHTa nepgopuposat-
HOH 4aCTH HHDBEKTOPA UJH ACHCTBYIOLIECH YacTy CKBAXKHHBL
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Puc. 24. MepeiocHoli pacnpeneantesb, NPUMeHSEMBI TPH HArHETAHHH
XHMHUYECKHX PACTBOPOB B IPYHTHI

J »e KpaHbl JAA PeryJiHpoRaHHA pPacxofa; 2 -~ pacxomomep; J — MaHOMETDHI; 4 —
CcHOHBI, 3aNOJHEHHLIE MAac/JAOM; 5 — NOACTAaBKAa; 6 — HanopHoie WJA3HTH

5.37. Ilpn RByXpacTBOpHOH CHAMKATH3aUMH TPYHTOB B CIIOWIHOM
MacCHBE JKHAXKO€ CTEKJIO H PAacTBOP XJODHCTOrO KajbLHA HATHETAIOTCHA
pAlaMH C YepeROBaHHEM HHDBEKTOPOB uepe3 oAMH paf. PacTBop xJopH-
CTOr0 KAJbUHs CAEAYST HArHETATb KAaK MOXHO GHICTpee Nocje HarHera-
HHEA JKHAKOro. crekna. [TepepbiBhl MeXJAy HarHeTaHHEM MXHAKOro CTeKaa
H XJIODHCTOrO KaJbliHs He ROMKHH GHThb Gonee-ykasanHbx B taba. 10.

Ta6auna 10

CROPOCTE FPYHTOBBLIX CxopocTh rpyHTO-
BOA, Ml;)fcy'r TlepepnBLl, 4 BRIX BOR, M/CYT TlepepniBH, 4
0 24 1,5 2
0,5 6 3 I

INIpuMeuanwue [IpH NpOMEXYTOUHHIX 3HAYEHHAX CKOPOCTH TPYH-
TOBBIX BOR JJIMTEJbHOCTb NEPEPLIBOB ONpPeAeNseTcs HiTepnosuuet.

Tlpn ABYXpacTBOPHOM CHOCOGE CHYIHKATH3AUHH TECYAHHIX TPYHTOB
Ka»AH# PacTBOp HArHeTaercs OTAEAbRLIM HacocoM. CMelleHHs pacTBoO-
poB B 6aKax, WJIAHTaX, HACOCAX H HHBEKTOpax AONYCKaTh Heab3s. O6o-
PyAOBaHHE, HCNOJL30BARHOE [AJf HATHETAHHA JXHAKOrO CTEKJa, MOXeT
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Puc. 25, Texnoaornueckass cxema npHroToBJAeHHA reaeo0pasyiomeir cme~
CH IPH OXHOPACTBOPHOH JIBYXKOMNOHEHTHOH CHIAMKATH3ALMY W CMOJH-
3aliMH TPYHTOB

1 — aBTOLHCTEPHA; 2 — €MKOCTb QJIR OTBEPAHTENA KCXOAHOH KOHUEHTPamiud, 3 —
€MKOCTb RJs OTBepAHTEAS palGouel KOHUEHTPAUUH; 4 — AO33TOP ANS OTBEPRUTE.
AR, 5 — eMKOCTH AJs TeheoOpasyioutelt CcMecH; 6 — HACOCH AJds Rarneranis 3a-
KPENJAAIOMHX pacTBOPOB B TFDYHTbI; 7 — A03aTOp AAR KpPenHTeas; & — eMKOeTh
nJg KpenHTeas pabGoueH KOHUEHTPaLKH; ¢ — HACOChl AN NEPEKAYKH pPacTBOPOB;
J0 — eMXOCTb ANS KPENNTENS HCNOAHON KONNeHTpayuny; I} — KOMnpeéccop AAR “ne-
peMellHBaHHA DPAacCTBOPOB CXKAaTbiM BO3IAYXOM; [2 — APAaHHJARIE AJAA Kpenudrednsa

Yren A" 4
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Puc. 26. Cxema HATHETAHHS YrJCKMCJOro rasa B FPYHTH npH ra3osodl
CUARKATHIAUUY C HCAOJAL3IOBAHHEM anempooﬁorpenarenbﬂoro 2JE€MECHTA
1 — nanoashuie Bechl; 2 — 6aNNIOR C YIVIEKHCALIM TFa3oM; J§ — PERYKTOD; 4 — 3JeKT-

pooGorpesaTesbbl MeMeHT; § — pDaTpPpyOoK; § — Kopnyc; 7 — SMeKTPOR30JSRHOH~
Hag HAGHBKA; § —= COHPANDb; 9 - KACMMEI; ]0 — RHDBEKTOP
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HCHOJB30BATLCS H AJIA HATHETAHHH PACTBOPA XJOPUCTOTO Ka/lbuus (HJH
Hao06OpOT) TOMLKO TOC/Ie THaTeNbHON NPOMBIBKM €ro ropsdefi BOAOM,
5.38, Tlpn cnJowWHOM 3aKpeIVIEHHH T'PYHTOB B MACCHBAX OLHOPACT-
BOPHBIMH CocoBaMu CHIMKATH3AUHH H CMOJIH3ALHH 3aKPemJsiollHe peas
TeHTH, KaK NPaBHJIO, HATHETAIOTCA B IPYHTH B NOPAAKe TIOCJeL0BATENb-
HOrO pacHoJIOXEHHs PAJAOB HHBEKTOPOB. B panax HarHeTaHHe peareHTOB
OCYUIEeCTBJISETCA B NOPsAKE 4ePe3 OAHH HHBEKTOp, B JBe OHepexH.

5.39. JlapjieHHe npH HAarHETaHHH PAacTBOPOB B TPYHTH YCTAHABJIH-
BAETCHl IPOEKTOM M KOPPEKTHPYETCA M0 pesyabTaTaM KOHTPOJLHOro 3a-
kpertenns. [Ipn sakpenviewHH FPYHTOB MO CYUIECTBYIOLWHMH COQpYHKe-
HHAMM OHO He JO/KHO IPeBOCXOAHTh HArpy>Kalollero AaBjAeHHS MO NO-
AowBe (pyHAAMEHTOB,

5.40. 3axpensieHxe NeCYaHBIX PYHTOB OAHOPACTBODHBIMH ABYXKOM-
NMOHEHTHBEIMH crnoco6aMH CHAHKATH3ALHH H CMOJIM3AlMH PEKOMeHAyeTcs
NPOH3BOAHTL MO TEXHOJOTHYeCKOH cXeMe HHBLEKUHOHHHX paboT, cOCTaB-
JIEHHOH AN cayyas cmonausanuu (puc. 25).

XuMHueCKHe peareHThl XPaHATCA B CNELHANbHO OTBEAEHHBIX CKJAA-
nax. Teseo6pasyrouiasi cMech TOTOBHTCST TONEPEMEHHO B OAHOM M3 ABYX
emxocreit 5. CMosia nojaercs co ckAaja HacocamH, 3aTeM pabouHii pac-
TBOP CMOJH CaMOTEKOM IOCTYnaeT B OJAMH H3 J03aTOPOB, OGOPYHOBaH-
HbIX BOLOMEDHBIMH CTeKJaMH C TapHpOBaHHON wKajoil. B apyro#t no-
3aTOp CaMOTEKOM NOCTyHaeT KHCJAOTa H3 MepHOH eMKOCTHM 3 B 3ajaH-
HOM KoJnyecTBe, IIpHroTOBJeHHasi rejseofpasymollas CMeck NOCTyNmaer
K Hacocy M 3akayHBaeTcs B HHbekTOp. Ilo Mepe pacxopoBaHHf reje-
ofpasyioueii CMeCH H3 NepBOH eMKOCTH J, BO BTOPO# TOTOBHTCS HOBBI
o0BeM CMecH.

Ias npurorossenns paGoyero pacTBOpa KHCJOTH U3 UHUCTEPHBI KOH-
LEHTPHPOBAHHASl KHCJIOT2 CaMOTEKOM NepesIHBaeTcsi B €MKOCTh 2, 3a-
rAy6JeHHYI0 B 3eMJI0 K IIPEABApHTE/IbHO HANOJHEHHYIO BOAOH B pacyer-
HOM KOJIHUYECTBE. OTC!O}Ia KHCJIOTA MepPeKaynBaercss HACOCOM B eMKOCTb,
YCT2HOBJIGHHYIO Ha 3crakaje. B 3Tofl eMKOCTH npou3BOAAT OKOHUaTe/b-
HYIO JOBOJKY INIOTHOCTH KHCJIOTH A0 3aJaHHOH BeluuyHHB. M3 emkocTH
yepe3s CHCTeMY KpaHOB PalouHii pacTBOP KHC/JOThE CAMOTEKOM NOCTynaet
B 032aTOP, CJAYKAWKK A4 MONAYH 3aA2aHHOTO O6beMa KHCJOTH B CMeCh
C KpenuTesaeM.

5.41. Beauunna pacxola mpH HarHeTaHHH 3aKPelUISIOUWHX XMMHYec-
KHX PacTBOPOB HJH CMecel OT OAHOIO HHBEKTOpA HJIH AeHCTBYIOMmIEH
YacTH CKBAMKHHM HA3HAUAGTCH NMPOEKTOM H YTOUHSETCH NPH KOHTPOJLHOM
3aKPen/IeHHH; B Mpolecce HarHeTaHHsl BeJMUHHA PAcXOfa MKHAKHX pea-
TeHTOB KOHTPOJIHPYETCA MO DACXOAOMEPHOH LIKaje WIH CUETIHKY-PAcXo-
Jomepy.

5.42. Tlpu cunMKATHIAUMY ¥ CMOJAM3ANMH TPYHTOB NMOL BHOBL CTPOS-
ujHecA 3JaHUs AJA NpPERYNpex/eHHs BHOHBAaHHA pacTBOpPa Ha noBepx-
HOCThb HAJ 3aKpemisgeMbLIM MAacCHROM AOJIKEeH GHTh OCTABJICH 3aIUUTHLIH
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c/iofi TpyHTa ToMuMHOM He Menee 1 M. BMecTo samuTHOrO C/iost B3 rpyH-
Ta MOXHO YCTPanBaTh GETOHHYIO INIHTY TOMUHHOH 10—15 cu MapKu ne
meHee 50. Iasn OypeHHsi CKBaXKMH HJIM 3a0HBKH HHBEKTOPOB B IJIHTE
OCTaBJSIOTCS OTBEPCTHS.

5.43. Ilpn napymieHHH HOPMaJbHOIO XO4A NPORECca HATHETAHHA XM-
MHYECKHX DACTBOPOB B IPYHTH HarHeTaHHe cJelyeT NPEKPATHTb U BO300-
HOBHMTbH TOJBKO NOCJE YCTPAHEHHT NMPHUHH, BLI3BABLUIHX HApPYIUEHHS.

Harseranue pacTBOpPOB ROMYCKAeTCs NPOH3BOAMTL NPH Temneparype
TPyHTa B 30He 3aKpenyenust He nixe 0 °C.

5.44, insn oGecnevenHst KaueCTBEHHOH NMPOMHTKH TPYHTR NPH pajHy-
cax zakpenjedus 0,7 M u GoJiee BA3KOCThL PACTBOPOB CHAHKATA MOXET
6bITb CHHXXeHa nyTeM A00aBKH MJAACTHOHKATOPA HJH NOAOrPEBA A0 TEM-
nepatyput 40—60 °C.

5.45. Tlpy raszoBofi CHAMKATH3AUMH FOPSAOK HArHETAHHS PACTBOPOB'
YCTAHABJHBAETCH NMPOCKTOM H YTOMHACTCS B NMPOHECCE KOHTPOJABHOFO 3a-
kpensenns. [locnenoBarenbHOCTh HArHeTaHHA: YIJEKIC/B ras, pacTop
CHIMKAaTa HaTpPHA M CHOBA ras.

5.46. [lns HarHeTaHus YrJeKHCcioro rasa B IPYHT NPHMEHAIOTCH cae-
Aymoulee o60pyROBaHHE H KOHTPOJILHO-H3MEPHTEJbHAsS anmapartypa:

6asioHb 4713 rasa;

YIAeKHCAOTHbE PEAYKTOPHl, OGOpPYAOBaHHBIE 3JEKTPOOGOrpeBaTe.1b-
HbIM JeMenToM (puc. 26, taba. 8 npua. 19);

MaHOMeTpbl BHICOKOrO M HH3KOrO JaBjeHHsl (UeHa AeNeHHsA He Go-
aee 0,01 MIla);

BecH JUIA ONpPeleJeHHs PAacXofa rasa ¢ NMpefeloM B3BEIUHBAHHA AO
150 kr u ¢ TOUHOCTHIO He menee 0,1 kr (Ta6a. 9 npunr. 19):

NIOHMKAOWHA TpaHchopMaTop, 06ecneunBAOIEH Ha HHSKOH CTOPO-
He HanpsxeHue 12 B;

HamoOpHLIE WNaHTH ¢ BHYTPeHIHM anamerpoM 12—I19 MM, paccunran-
Hble Ha paBJgenne po | MIla.

Harneranue yrsiekHc/oro rasa B IPYHT NPOH3BOAHTCH NJ1aBHO B pe-
JKHMe 324aHHOPO NPOEKTOM JABJEHHS, ONPEACJEHHOTO MPH KOHTPOJbHBIX
paboTax no 3aKpenyieHHio rPyHToB.

5.47. Bamiod ¢ yrJekHcabniM rasoM, o6GOpyAOBaHHAblii PeAYKTOPOM,
ycTaHaBnuBaercs Ha Becax. [Mocse p3BemnBanns 6anjona ras uepes pe-
JAYKTOp NOAAeTCA MO LLIAHTY K HHBEKTOPY HJIH HHDBEKTOpY-TamnoHy. Bo
H36exanue NpOMEP3aHUA PeAYKTOPa MOCHAEAHHI nporpesaerca B mpouec-
ce paboT 3JEKTpOHArpeBaTesbHbLIM 3jieMeHToM. [lo pasuuite Macchl 6aJ-
JIOHa [0 M TOC/Ie HArHETAHHA onpefensieTCs Pacxoj rasa.

Jasnenne npd HArHETAHHH rasa A/ AKTHBH3AUHU [PYHTA HE LOJIK-
Ho npesbiwarts 0,15—0,2 MIla, a npu nomaue rasa AAA OTBEPKASHUA
CHAMKATHOrO pacTropa Haxoautbes B mpeaenax 0,4—0,5 MIla. Hapyue-
fIHe PeXKUMa NOLayH ras3a H NpeshlllieHue NPefeNbHLIX A&BACHHH MOryT
MPHBECTH K paspbiBaM CPYHTa, a €JleJoBare/bHO, K HAPYUICHHIO OZHO-

59



poaHOoCcTH 3aKpenneHHs. FlepepsiB. BO BPeMeHH MeXAY HarHeTaHHeM CH.
JMKaTa M rasa He AOJKeH npeBnllath 30 MuH. Paccrosinue MeXAY HHb-
eKTOpaMH W/AH CKBaXKHHaMH, 4e€pe3 KOTOphle OXHOBPEMEHHO NpPOM3BO-
AMTCSl HarHeTaHhWe rasa, RO/KHO OblTb He MeHee 6 paiamycos sa-
KpenJeHH.

5.48. Ilpy HHBEKLMOHHOM XMM3aKPENJIEHHH TPYHTOB BCEMH CHOCOGa-
MH cOpacrIBaHHe JaBJeHHS B HarHeTaTeJbHBIX CHCTEMax NPU OKOHYAHHH
HArHETaHHA JOJIKHO IPOH3BONMTBCA IOCTENEHHKO M MeAJenHo. Peskoe
cOpacbiBanue NaBJeHHSA MOXKeT BHI3BAaThb NPOGKOBOE 3AcopeHHe neppopu-
POBAHHON UACTH HHBEKTOPOB, 3HAYHTE/BHO OCJOXKHAIOIEE [POU3BOACTBO
pabor.

IMTocnre OKOHYAHHS HHBEKUHOHHBIX PaGOT HHBEKTODPHl H3BJIEKAIOTCH
M3 TPYHTA THAPABAHUCCKHMHM, PECUHBIMH KOMKDATAMM HJAM [APYTHMH npH-
CHOCOOGNEHUSAMH T'PY30NOABEMHOCTEI0 5—10 T (Ta6a. 10 npma. 19). Bo us-
Ge)xanHe BLIGHBAHHS DPacTBOPOB Yepe3 HCIOJB30BAHHBIE CKBaMHHBI HO-
cAefHHe TAMIOHHPYIOTCS FPYHTOM, CMEMIAHHBIM C ILEMEHTOM B COOTHO-
umenun 8:1. B KoHLe cmeHb BCe 0GOpyAoBaHue, HAXOASHIEECH B CO-
NPUKOCHOBEHHMH € pacTBOpaMH, NMPOMBIBAETCA rops4efi BOAOH M npoay-
BAeTCS CXKAaThIM BO3LYXOM,

5.49. BcnomorartesbHast HEMEHTAIMsi NMPH CHAHKATH3AUHM H CMOJH-
3a{lH¥ TPYHTOB MOJ CYUIECTBYIOIIHMH COOPYMEHHAMH BHINOJHACTCHA Y-
cTeIMH pactBopamu ¢ B/[[=1—0,8. Iing yayumieHus UX CBOHACTB, a TaK-
Xe B UeJNAX NOAYYeHHs MHHHMaJbHOrO BOXOOTAEJEHHS B pactsop Zobas-
aserca GeHTOHMT B Kosauyecrse A0 10 % Beca memenra. Mapka nemenra
He Huxe 300.

PaGoun#t pacTBOp HpUroTaBJHBAeTCS B NOCJEA0BATENbHOCTH BOJA —
6eHTOHHT—IeMeHT. BpeMa nmepeMmemnBaHua GEHTOHHTA ¢ BOAOH B 3aBU-
CHMOCTH OT ero kKauecTBa — 20—60 muH. Bpems nepememnuBanus uemen-
Ta.- 5 MHH. PACTBOpP NOJ/DKEH OTBCYATh CJIEAYIOMMM TpeGoBaHHAM: f10T-
Hoctb },48—1,52 r/cm®, pacnnbiB no xouycy AsHHH 16—20, sogoor-
DeseHue He Goaee 2—3 %.

B Teyenne cMeHB JOJKHE OTOHpaThcs 06pasusl pacTBopa Afs Of-
pele/ieHHs ero XapakTepHCTHK, a TakXe KYOUKOBOH NPOYHOCTH Ha 7-€
H 28-e cyTKH.

5.50. lleMeHTauusl NMPOH3BOAUTCS 4YEpPE3 TAMIOHHL, pasKUMaeMble B
dynaamentax. B Tex cayuasx, xoria BBHINIOAHEHHE 9TOH OIEPaHHH 3a-
TPYAHHTENbHO — r1y60KOe 3a/0KeHHe QYHAAMEHTOB, HX He3HAUHTEJbHASA
MOLIHOCTb (MJIHTA), IJIOXOE COCTOSIHHE KJIAaXKH — JOMYCKAETCH YCTaHOB-
Ka TaMnoHa B o6cafgHoii TpyGe. C 3TOH Leabl0 MPOEKTOM IO/KHA ObiTh
npesycMOTPeHa LeMeHTalus 3aTpyGHOro npocTparcTBa o6canHoil TPyOH!,
ITocne BBICTOAKH CKBaHHA pazbypHBAeTCs BHOBb.

5.51, Llemenranust moJXHA TPOU3BOAUTHCA HO. YCAOBHOLO OTKasa,
38 KOTOPbIA IPHHHMAeTCs YCTAHOBHBLIKICS B TeueHue 5—10 muu pacxoj
0,5 n/MEH NpH YCTAaHOBJEHHOM NPOCKTOM MAaKCHMAJIbHOM JaBjeHHH. Ol-
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HAaKO, YUHTHBAS, 4TO B YCAOBHSX LEMEHTAUHM TOJ CYIHECTBYIOIIHMH
COOPYIEHHSIME BCETAA CYIIECTBYET ONACHOCTh BHIBOJA NMOX3EMHBIX KOMe
MYHHKAIHA H3 CTPOSl H3-32 cyyaHHHIX BEIXOJOB B HHX PacTBOpPOB, 06«
€Mbl 3aKaYMBaEMOr0 PacTBOpa B CKBAXKHHY HA NPAKTHKE OrpaHHIHBAIOT«
cf o6bruno Hopmoit B 3—6 M3, C 3TOl Xe LENLIO yAebHLIN PACXOX CHH-
maercd a0 50 ja/mun.

CaykGHEl 3KCNJAYaTallHH COOPYKEHHS 00H3aHHl CNEXATh 33 BO3MOX-~
HLIMH BLIXOLAMH LEMEHTHBIX PacTBOPOB B CHCTEMY NOJA3eMHBIX KOMMY-
HHKALHHA H KaHAJIOB H B CJyuasx BHIXOAOB CBOeBPEMEHHO H3BemaTb 06
5TOM HCIONHUTENeH NeMeHTAIlHOHHBIX PaboT.

5.52. PaGouee naBaenye yTOWHAETCR B XOJe NPOU3BOACTBA PaboT n
o6biuno He mpeBbiaer ‘0,2—0,3 MIla.

5.53. Harneranne pacTBOpPOB BBINOAHAETCH, K4K NPaBHJO, Ges nepe-
peioB. OcranoBka B mpollecce HAarHeTAHMs JONYCKAeTcs B CJACAYIOUHX
BO3MOXXHHIX CHydadx:

pacTBOp OOXOAMT TAMIIOH M HU3NHBACTCA H3 CKBAMKHIBL

PACTBOP H3JMBASTCA W3 COCELAHHX CKBANKHH;

NpH BHXOXE pacTBOpa 4yepe3 TPEIHHB HA NOBEPXHOCTb;

NpH BLIXOJE PacTBOPA B NOA3EMHBIE KOMMYHHKALHM, KaHAJHL

Bo Bcex 3THX caydyasix TAMINOH H3BJIEKA€TCH, CKBAMKHHE NACTCH Bhl-
crofika B Teuenne | cyT, moche uero neMeHTHHII KameHb pa3bypuBaercs
¥ HarHeTaHHe NPOH3BOAUTCHA NHOBTOPHO.

5.54. ITocne 3aBepumenns paGoT Ha OTAEAbHWIX (parMeHtax obcaji-
Hhle TPYOB H3BAEKAIOTCH H3 CKBAXHH, KOTODHE MOTOM JIMKBHAUPYIOTCA
FIUHO-UEMEHTHHIM HAK lIeMeHTHO-MeCHaHeIM pacTBopoM. VIukBmaauns
CKBAXHH NPOH3BOAHTCA 4Yepea onyuleHHYi0 Ha 33001 U nocrenesHo nof-
HuMaemyio Tpyoy.

5.55. Ilocae mabekunn TaMnoH npomuBaerca Boxo#. Henpemenuoe
yCJIOBHE NPOMBIBKH — CAHB NPOMLIBHEX BOJX B €MKOCTH, H3 KOTODHIX OHH
nepekauuBajoTes B OOLLYI0 eMKOCTb WM 3yMnd Ha pacTBOpHOM y3ae,
OTKYAA XHAKOCTb BHIBO3HTCH ABTOUHCTEDHAMH B YCTAHOBJICHHGLIE 3aKa3-
YHKaMH MecTa canuBa. Jtu ke TpeGOBaHHA DacNPOCTPAHSIOTES HA npo-
MLIBKY BCeli lleMeHTaUHOHHON cucTembl. [Jlag aToro mpoekToM npeay-
CMATPHBAIOTCH TEXHOJOrHYCCKHE JINHHK NEPEKAuKH NPOMEIBHLIX BOX.

5.56. B xone pa6oT no KaHHLIM. HCTIONHHTENBHONH JOKYMEHTAUHA Ha-
3HAYAIOTCA KOHTPOJAbHLIE, a4 NPH HEOGXOAHMOCTH M JAOTNOJHHTEJNbHBIE pa-
60une CKBaXHRL,

6. KOHTPOJIb KAYECTBA PABOT

6.1. B ycnoBmax MCKMOYNTEbHON CKPHTOCTH NPOM3BOACTBA paGoT
NO XHM33KPENnAeHUI0 TPyHTOB HIYbEKIIHE ¥ eCTECTBEHHON HEOIHOPOAHO-
CTH TPYBTOBOH CpeAbl CYMIECTBYIOT OnpeielleHHHC, HEPeAKO 3H3UHTENb<
HHe TPYAHOCTR B o6ecneuernH HeOGXOANMOrQ KauecTBA 3aKpenJeHHs.
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VYuuroiBasg 370, REHCTBYIOUIHE HOPMBI H NpaBHAA MNPEALABAAIOT NOBH-
wennsie TPeGOBAHASA K KOHTPOMIO KauecTBA paGoT mno 3aKPEN/i®HHIO
FPYHTOB.

6.2. Kauecrso paboT no XAM3AKPEMJSHHIO IPYITOB HHBbEKUHEH, OT-
Beualolllee COOTBETCTBYIOMEM TpeGOBAHUAM HOPMATHBOB H NPOEKTa K
MX 3aKpem/IeHHI0 B vacTH ¢OpPMBI M pa3MepoB 3aKDEUNEHHBIX MacCHBOB
# CIJIOLIHOCTH, B YaCTH NPOYHOCTHBIX, Aed)OPMALHOHHEIX H JADYTHX ¢u-
SHKO-MEXaHHYECKHX CBONCTB 3aKPenJieHHbIX TPYHTOB, ONpelessieTcs:

NpaBUJIBHOCTBIO BHOOpPA c0coGa 3aKpeneHHs;

COOTBeTCTBHEM TPEGOBaHHSM MPOEKTA KauecTBa HCXOLHBIX XHMHUe-
CKHX M JADYTHX NDHMEHSIeMBIX MaTepuanoB K paGouux (nepepalorau-
HbIX) 3aKPEMASIOWNX DPeareHTOB (PacTBOPOB, re/ieolpasyiolux cMecef,
rasos, lieMeHTa);

NPaBUJBHOCTbIO 3aA0MEHHBIX B IPOEKT PACUETHBIX NapaMeTpOB 3a-
KpelJIeHHs U TeXHHYeCKHX YCJIOBHH Ha MPOM3BOACTBO paGorT;

H, HAKOHell, KayeCTBOM HCHOJHEHHS PACYETHHIX NMAapaMeTpoB H TeX-
HHYECKHX YCJOBHH NPy NPOM3BOACTBE paGoT.

Idas ofecnevediss HeOOXOAHMOTO KadyecTBA 3aKpemJeHHd TPYHTOB
APOU3BOACTBO PAGOT NOJKHO CONPOBOKAATLCA KOMIJIEKCOM COOTBETCT-
BylOIEx N. 6.2 KOHTPOJIbHEIX MEPONPUATHA C 00A3aTeJbHLIM BeNEeHHECM
HCIIOJIHHUTE/bHOH JOKYMEHTalUH.

6.3. Cornaco rnase CHull 3.02.01-83 (pasa. 5), xourpoip Kaue-
CTBA MHBEKUHOHHOrO 3aKPeMJIEHHs NOCTATOYHO HANRKHO OGecrmeyHBaeT-
¢l BHIIOJIHEHHEM C/IEAYIOLHX KOHTPOJBHEIX MEPONPHATHI:

NPOBEPKOH KayecTBAa HCXOAHBIX XHMHYECKHX # APYTHX MaTepHasos;

ONepanHOHHO! NpoBepKkofi KauecTBa paGouux 3aKpemadmolugx pea-
FeHTOB NPH NPOU3BOACTBE PaboT;

ONLITHOH IPOBEPKOH 3a/I0XKEHHHIX B IPOEKT PACUETHHIX [1apamMeTpoB
3aKpeNJIeHHs K TeXHHUECKHX YCJOBHH Ha IPOM3BOACTBO paloT;

KOHTDOJIEM HCIIONHEHHS MpPH NPOH3BOACTBE PAaGOT 3aJI0OXEHHHX B
ApPOEKT pacYeTHBIX NMapaMeTPOB 3dKPerjeHHA H 3aZAHHLIX HM TeXHHue-
CKHX YCJIOBHIT;

OPOBEPKOH COOTBETCTBHSI TPeGOBAaHHSAM NPOEKTa XaPaKTEPHCTHK
U3HKO-MeXaHHYECKAX CBOHCTB 3aKpenJieHHBIX T'PYHTOB, 3 TaKxe OXHO-
POAHOCTH HX 3aKPeIlIeHHS!;

npoBepKO# NPOEKTHHIX (GOPMBI H Pa3MEPOB 33aKPENJIEHHbIX MACCHBOB,
a TaK¥Xe CTJIOIHOCTH 3aKpelJIeHUs;

HaKOHel, NMPH YCHAEHHH HJH yCTPOHCTBE OCHOBaHH#i H GyHARaMEHTOB
3J4HHA U COOPYIKEHHH M3 3aKPeMJIEHHBIX TPYHTOB HHCTPYMEHTAJbHBIMH
reofesuyecKHMH HAOMONEHHAMH 32 OCaAKaMH GYHIAMEHTOB.

MeponprsaTHA O KOHTPOJIO KauecTBa paGoT MO 3aKPENJIeHHiO rpyH-
TOB JOJIXHbBI GbITh 3a/102KeHBt B NPOEKT.

6.4. las nposepkn Tpebopauuit 'OCTOB u npoeKTa K KauecTBY HPH-
MeHSeMbIX TPH HHDBEKIHOHHOM XHM3aKpeIJICHHH TrPYHTOB HCXOAHBIX #
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pabounx MarepnanoB (peareHTOB, LUEMEHTa, TreNeofpasyIOWIHX CMeCceH,
ra3oB, IIEMEHTHHIX PacTBOPOB) Ha MecTe PaGOT AO/MKHL! GbiTb OpPraHH3O-
BaHbl CHCTeMaTHyeckye JabopaTOPHLHIE ONpefefeHHs COOTBETCTBYIOIIHX
XapakTepHCcTHK MaTepuanos. IlpoBepka KauecTBa HCXOXHBIX MaTEpHANOB
ocyllecTBJAsIeTCH A0 HAYa/NA HHBEKUHOHHBLX PaboT JaGOPATOPHLIMH Ofl-
pejesieHHAMH CACAYIOIHX XapaKTePHCTHK:

AJIS pacTBOpPA CHJIMKATa — NJNOTHOCTb H MOAYJD;

Aas Kap6aMHAHBIX CMOJ—IIIOTHOCTDb, BS2KOCTb H COAEP:KAHHE CBO-
Goanoro opmManbier1ia;

A LeMeHTa — KyOHKOBas IPOYHOCTb LIEMEHTHOrO KaMHs.

IpeanasznaueHHble K NPMMEHEHHIO YKa3aHHBe ¥ ApYyrHe XumpeareH-
TBl M MaTepHasibl JLOJXHB, KpoMe TOro, yAOBJETBOPATH TpeGOBaHHAM
cootBeTcTBy0nx FOCTos.

Jla6opaTopubie onpeaeneHHs XapaKTePHCTHK HCXOAHBIX XHMHYECKHX
H APYIHX MAaTEPHaJ0B BHIMOJHSIOTCA COTJIACHO npHJ. 6 (MOZYyJb CHAH-
KaTa), a B OCTaJbHBIX cayuasx no coorsercrBytouum [OCTam.

IlpoBepka KauecTBa WCXOAHBIX MATEPHANOB HOJNIKHA [POA3BOLUTH-
e AJs KaxAoHh nocrynaioulefi Ha CTpPOHNIONIAAKY HOBOH napTHm Ma-
Tepuana.

6.5. Onepaunosnas npoBepKka KauecTBa paGOUHX 2AKPENAAIOULEX
peareHToB OCYUIeCTBAAETC NyTeM H3MEPEHHH u OnpeAesieHHH cOOTBeT-
CTBYIOIINX XapaKTePHCTHK HENOCPeACTBEHHO B mpolecce HHbHEKUHOHHBIX
paboT nepel HX HarHeTaHWEM B [PYHTHI:

NJIOTHOCTH ¥ TeMMNEPaTyphl PacTBOPOB CHJIHKATA H XJOPHCTOrO Kalb«
HHS NPH ABYXPacTBOPHOH CHJIHKATH3alMH NECKOB H OAHOrO CHJHKAaTa
NPH OJHOPACTBOPHO! OJXHOKOMNOHEHTHOH CHJHMKATH3aUHH [POCAaLOYHBIX
JIECCOBBLIX IPYHTOB;

BpeMeHH rejeobpa3oBaHisa 3aKpenJIsiOHX CMeceidl NPH oOJHOpac-
TBOPHO#H ABYXKOMNOHEHTHOH CHJIKATH3AIlHH H CMOJH3aUKH;

TJIOTHOCTH H PaCHJbIBA LEMEeHTHbIX PACTBOPOB MDH LieMeHTaLUH.

Bpems reneo6pasoBaHHsl KOHTPOMMPYETCA HERPEPHIBHO B MpolLecce
HHDLEKIHOHHBIX paboT nyTeM oT60pa Npo6 H3 KaKAOH MPHCOTOBJIEHHON
JJst 3aKauKH NOPUHH 3aKpenusolleil CMecH Ha 3aX0AKY.

6.6. [Iposepka npaBHJABHOCTH 3a/103KEHHBIX B NPOEKT pacyeTiLX ma-
paMeTPOB 3aKPEIVIeHHs! H TCXHHYECKHX, YCJOBHHA Ha MPOH3BOACTBO pabor
NPH CHAHKATH3aUMH H CMOJM3AUHKR FPYHTOB (PadHYC, BEJHYHH2 3aXOAKH
no raybune, eAUHHYHBIA 06beM XHMpPeareHTa Ha OAHY 3aXOAKY, Pacxox
M JaBjieHHe [IpH HArHeTaHHH, NaHHHE MJ17 NpeiBapHTeNbHOll aKTHBH3a-
HIHH TPYHTOB, NPOYHOCTHLIE, Ae(OPMALLHOHHbIE U APYrHe XapaKTePHCTHKH
3aKpenNeHHbIX TPYHTOB) OCYMIECTBAAETCH IOCPEACTBOM KOHTPOJIBHOrO
3aKpenyieHda HENOCPeACTBEHHO NpH NPOHU3BOACTBE PaGoT HA HX HAYAIL-
HOH CTaJHH H NO X0AY AajbHeAMHX pabor.

6.7. KoHTposbHOE 33KpenJieHHe FPYHTOB OCYLIECTBASIOT Ha oOrpa-
HHYEHHHIX y4acTkax O0GbeKTa, CTPOro co6/i0Aas NPH 5TOM BCe MPOEKT-
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HBE HapaMeTPs! H TEXHHYCCKHE YCJOBHA, MPH TIIATEJBHOM BLINOJIHEHHH
MEPONPHATHH N0 KOHTPOJIID KAYeCcTBA HCXOAHBIX MaTepHanos H pabodux
sakpersomux xuMpeareHtoB. Ilocnie 3aBepilleHHs Ha KaXJAOM KOHT-
POJLHOM YyacTKe HHBEKUHOHHHIX PA6OT NPOU3BOAAT BCKPHITHE 3aKpen-
JIEHHBIX MAaCCHBOB KOHTPOJbLHBIMH iypdaM#H M CKBaXKHHaM# c nocne-
AylowuM obcnenoBanueM, oT6opoM npob u AaGOpaTOPHHIMH oOnpejelne-
HHAMH XapakTepHUCTHK (HU3HKO-MEXaHHYECKHX CBOMCTB 3aKpenJeHHLIX
IPYHTOB.

IMpyu BHIABAEHHM HECOOTBETCTBHS pPe3yJbTaTOB KOHTPOJLHOTO 3a-
KpelieHHs] C NpPOEKTHbHIMH TPeGOBAaHHAMW B pacuyeTHble NapaMmerpul #
TEeXHUUYCCKHEe YCAOBHA ABTOPCKHM HAA3DPOM BHOCATCA HQOﬁXOAPIMHe KOp-
PEKTHBHI, MOCJE Yero KOHTPOJbHble 3aKpeNJIeHHs MOBTOPRIOTCA AO YCT-
paHeHHs] HECOOTBETCTBHS.

O6reM paboT NO KOHTPOJDHOMY 3aKpEMJeHHI0O YCTaHABJAHBAETCA
NPOSKTOM B 3aBHCHMOCTH OT OGbeMa 3aKpensieHHs, OAHOPOAHOCTH TPyH-
TOBHIX U APYrHX HH)KEHEPHO-TEOJIOTHUECKHX YCJIOBHH.

6.8. Jlans KoHTpONS 3a HCIOJHEHHEM MPOEKTHHIX DACYeTHHIX mapa-
MeTpOB H TeXHHYECKHX YCJIOBHH NPOH3BOACTBO PaboT MO XHM3aKpenje-
HAIO TPYHTOB JOJXHO CONPOBOXAATbCst O6si3aTeNbHON (HKCauHel yka-
3aHHBIX B 1. 6.6 1 APYrHX TEXHOJIOTHYECKHX NAHHHLIX B paGouem xypHale
H ApYrod HCIOJHHTENbHOH J[OKYMeHTaUHH. PexoMeHniayembe ¢opmbt
JKYPHaJIOB NPOU3BOACTBA paboT AJA BCeX HHBLEKUHOHHBIX CNOCOGOB XHM-
3aKpenyeHHs [PYHTOB npHBeaeHs! B mpad. 21 (ra6a. 1—4).

KoHTposnb KayecTBa HCNMOJIHEHHS NPOEKTa B 3TOM Clyuae 3aK/ioda-
eTCl B CHCTEeMAaTH4YecKofi NMpoBepKe COOTBETCTBHA 3a(PMKCHPOBAHHBIX B
HCHONHHTENbHOR NOXKYMEHTALMH TEXHOJOIHYECKHX MAAHHBIX OPH [IPOH3-
BOACTBE PaGoOT C COOTBETCTBYIOWIMMH TPOGKTHBLIMH ZAHHHIMH, a TaKXe B
NepHOAHYECKOH NpOBepKe AOCTOBEPHOCTH BeJEHHA HCMO/HHTeJbHOH# KO-
KYMeHTaUHM CONMOCTaBJEHHEM 3anucell ¢ AeACTBHTENBHOCTHIO.

[IpH BCKPHITHH KaKHX-THGO OTCTYNmJEHHH OT NPOEKTAa ABTOPCKHUi
HAaA30D H IPOHU3BOAHTENH PAGOT AOMMKHBI ONEPATHBHO NPHHATb Heo6XO-
AuMble MEDH 110 HCOPABJEHHIO HEKAaueCTBEHHO OGPABOTAHHBLIX Y4YacTKOB
B 33aKPENJIEHHOM TPYHTOBOM MacCHBE.

6.9. Kourposb 3apgaHHEIX mpoekToM (HOPM M Pa3MEpPOB 3aKpenseH-
HBIX TPYHTOBHIX MacCHBOB, a TaKXe TPeGOBaHHU{l B OTHOLIEHHM CHJOLIHO-
CTH H OAHOPOAHOCTH 3aKDeNJIeHHs] MOXKeT OCYLILeCTBAAThCA MOCPeACTBOM
CeAYIOLIHX KOHTPOJIbHEIX MEpONpPUATHH, BHIIOJHACMBIX 1O 3aBePLICHHIO
BCeX HHBEKIHOHHEIX PaboT Ha o6beKre:

BCKDBITHEM 06J/IaCTH 3aKpeIVIeHHst KOHTPOJAbHBIMH u1yphaMH M CKBa-
JKHHAMH H COOTBETCTBYIOUIMM OOGC/IeXOBaHHEM KayecTBa SaKpEICHHS
rPYHTOB;

OpOLLYNbIBAHMEM K (HKcalHedl KOHTYPOB BaKPENJEHHHIX MACCHBOB
crmoco6aMH CTATHYECKOTO HJHM JAHHAMHUECKOTO 30HAMPOBAHUA, PYKOBOL-
crBysick coorBercreyiomumMy 'OCTaMu Ha ucnpiTanus;
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o6cnesoBanneM ofnactu saKkperieHHs reopUIHUeCKUMH MEeTOJAMHA
(paanoMeTpHueCKUM, 3ACKTPOMETPHYCCKHM HJH CeficMOAKYCTHUECKHM).
Onucanne TEXHHKA KOHTPOJISA KAUeCTBA 3AKPeMVIEHHS TIeO0JIeKTPUHYECKHM
MCTOLOM NPHMEHHTEJbHO K CHJHKATH3ALIM NpUBeaeHo B npui. 22. Ilpu-
MeHeHHe IJs 9THX Uenell reodu3UUCCKUX METOJOB HKOHOMHYECKH leJe-
€006pasHo npH GOJBWHX 00bMax 3aKpEIIENHA TPYHTOB B KOMIJIEKCE C
6ypenseM U Wyp(pOBaHHEM.

Fpn o6HapyxeHHH HeCOOTBEeTCTRUIl ¢ TPeGOBaHUAMH MPOEKTa B 4a«
cTH GOPMBL, PA3MEPOB H CIJIOLIHCCTH 3aKpelJIEHHbIX MAaCCHBOB, a TaKkKe
KAuecTBa 3aKPEIIeHHbIX TPYHTOB aBTOPCKHM HaJ30pOM HAa3HayaloTCA,
4 NPOM3BOAMTENSAMH PabOT BLINOJHSIOTCS JOTOJHHTEJbHLIE HHBEKIHOH-
Hbie pafoThl A0 ycTpaHeHHs JedeKToB.

6.10. ITpocTpaHCcTBEHHOE PAcCMOIOXKEHHE BCEX CPEACTB KOHTDOJSA Ka-
YecTBa 3aKPeMJIeHHs B 3aKPEMAseMOM MAacCHBE OCYUIECTBJAETCA HCXOAA
H3 HEOBXOAHMOCTH PaBHOMEDHOI'O OXBATa OGNACTH 3aKPEIJICHHsT BO BCEX
TPeX H3MepeHHsX.

6.11. OcHoBHast poJb B OUEHKE KAUCCTBA HMHDBEKIHOHHOTO XHM3a<
KPENnJIeHHs TPYHTOB NPHHAAJEXKHUT BCKPBITHIO U 0GCJEJ0BAHHIO 3aKpel-
JICHHBIX MaccHBOB wWypdaMu u cKBaxiMHamH ¢ oTGOpoM npo6 u nabo<
PaTopHBIM ONpeAesieHHeM (H3UKO-MEXaHHYECKHX XapaKTEPHCTHK 3aKper-
JIEHHBIX T'DYHTOB, IO3TOMY KOHTPOJIb KauecTBa 3aKpellJIEeHHs C MOMOLIbIO
3THX MepONpPHATHH ofasaTesed NpPH JIOOOM HA3HAYEHHH 3aKPEMJICHHA H
npH JuoboM cnocole 3aKpenJieHus.

6.12. XapaxkTepHCTHKH (H3NKO-MeXaHHYECKHX CBOHCTB 3aKpemnJeH-
HBIX TPYHTOB, HeOGXOAMMbIE AJISi OUEHKH M KOHTPOJS KauyecTBa 3aKpen-
JleHH#, BHIGUPAIOTCA B 32BUCUMOCTH OT HA3HAUCHMS 3aKPEMACHUA U NPU-
MeHsieMoro cnocoba.

TIpn ycrpolictBe ocHOBauusl MJH (YHAAMEHTOB H3 3aKpeNJEHHBIX
TPYHTOB, HE3ABHCHMO OT NPHMEHSEMOro crioco6a, onpefesisioT BeCb KOM-
IUIEKC MPOUHOCTHRIX H AeHOPMANHOHHBIX XKAPAKTEPUCTHK 3aKPENJICHHBIX
IPYHTOB, OPEAYCMOTDEHHHIH Ui pacyeTa 0 NpPeASbHBIM COCTOSTHHSIM,
a Takxe BOAOYCTONUYMBOCTb. IIpH 3aKpeluieHHH TPelHOBATHIX CKAJb-
HBIX [PYHTOB CNOCOGOM LEMEHTalHH IIPOH3BOAAT, KPOMe TOro, mojeBoe
HCIBITaHUE 3aKPeneHHBIX TPYHTOB Ha BOJOINOCJIOIIEHHE.

B apyrux cnyyasx Moxer ObiTb Ha3HaueHO M Jpyroe coueraHHe
XapaKTepPHCTHK, OAHAKO HCNBITAHHE 3aKPeMIeHHHIX TPYVHTOB HA MNpoOY-
HOCTb NPH ONHOOCHOM CXKATHH H Ha BOJOCTOHKOCTh BO BCeX CJy4asx
ABJACTCH 006f3aTe/IbHBIM.

OmnpenelieHHe NPOYHOCTH NPH OAHOOCHOM CXKATHUHM — OJHOH M3 BaXK-
HeHIIHX X4PaKTEePHCTHK 3aKPElJIeHHBIX T'PYHTOB — BHIIOJHSETCA COrJac-
HO mpiJj. 11; ApyrHe XapakTepHCTHKH 3aKPENVIeHHBLIX FDYHTOB olpeAens-
10T COrJIACHO ACACTBYIOMIHM HOPMAM u mocofuaM (pyKOBOACTBAM) HA
H3BICKaHHSl ¥ NPOCKTHPOBAHHe OCHOBAaHHHA # (yHZAMEHTOB COOPYIKEHHi
H coorsetcTByfomum [OCTam.
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6.13. KoanuecTBo M pacnosOXKEHHe KOHTDOJBHBIX CKBAXMH H WYp-
0B, MeCT rcodusHyeCKHX HCCAEROBAaHHH HJIH MeCT 30HAMPOBaHHSA, KO-
JHYECTBO M KauecTBO OTGHpaeMHx npu Gypesun nian mypdoBanuy npob
3aKpenyieHHHX TPYHTOB, COCTAB ONpPEJENsieMbIX B JaGOPATOPHH (M3HKO-
MEXaHHYECKHX XAPaKTEPHCTHK SAKPEIJICHHBIX TPYHTOB, a TakxkKe JApYrue
HEOGXOAHMbie RONOJHHTE/IbHbIE PEKOMEHAAHHH MO KOHTPOMK Kayecrsa
3aKkpelJieHdsi IPYHTOB HasHawaporcs mnpoextoM. [lpu Heob6xopuMocTH
MECTONOJIOXKEeHHe KOHTPOJbHbIX BHIPAGOTOK MOXET YCTaHABNUBATHCH TaK-
¥Ke NPEACTABHTEJASMH aBTOPCKOrO HaA30pa HENOCPeJCTBEHHO Ha MecTe
pagor.

KosiuecTBO KOHTPOMBHBIX CKBAsKHH OPHEHTHPOBOYHO JOJIKHO CO-
CTaBaaTh 3—5 Y% o6ulero KOMHUYECTBA MHBEKLHOHHBIX CKBAXKHH, a 4YH-
c10 wypd)oB HazHauaeTcsl NPHMEPHO M3 pacyera 0oAuH wWypd na 2—
3 TeIC. M3 3aKpenyieHHOro rpyHTa, HO He MeHee ABYX WyphOB Ha OOLEKT.

6.14. K BCKPBITHIO KOHTPOJLHBIX IMYPHOB W GYPEHHIO KOHTPOJILHBIX
CKBAXKHH Cc/aeldyeT MPHCTYNaTb He MeHee yeM uyepes 7 CyT NMOCAC OKON-
YaHHA HHBEKUHOHHBIX pa60T.

[Tpoxoaka wypdoB HOJNZKHA APOUIBOAHTLCA C OGSI3ATEAbHEIM Kpem-
JCHHEM CTEHOK, PYKOBOACTBYACH HeHCTBYIOLLIMH HOpMaMy M nocolueMm
Ha H3bICKaTesibckHe paboTwhl B cTpouTesbeTBe. [IpH npoxoixke wmypdos
NIPOH3BOAHTCS OTOOP MpOO 3aKpeMJeHHbIX TPYHTOB M AeaaeTcsl ONMHCaHHe
XapaxkTepa H 0cOOGHHOCTel 3aKPCMJIEHHS C 3aPUCOBKAMH H C BH3YasbHOH
OlieHKOH KaueCTBa 3aKpemnJeHld,

6.15. KonTposbHoe OypeHHe OCYIICCTBJISETCS KOJOHKOBLIMH CIOCO-
Gamn; KuameTp CKBa>XKMH AOJKeH OblTh He MeHee 84 mM. [Ipu Gypeuuu
JelaeTcss ONHCAHHe I13BJEKAEMBEIX KEPHOB H3 3aKpeNseHHBX TPYHTOB C
BU3yaJIbHOH OLEHKON KauecTBa 3aKpenjeHusi; obpasubl (KepHb) 3aKpen-
JICHHBIX TPYHTOB AAs Ja60OPAaTOPHBIX MCCAeJOBaHH#E OTOHPAOTCA NPH-
6an3iTebHO yepes Kaxapie 0,8—1 M mo rayGuHe.

6.16. Ilpu orGope, ynakoBKe M XpaueHHH 0O6pa3uUOB 3aKPEIVIEHHBIX
FPYHTOB H3 Wypdos H CKBaXKHH cheflyer pyxosomcrBoBathcs I[OCT
12071—72.

6.17. Wypder nocac obcieroBanns M 0T6opa 3akpenieHHbIX 06paa-
HOB 32CHINAIOT BBIHYTHIM IDYHTOM TPH NOJNHBE BOAOH H THIATENBHOM
Tpam6oBannu. OTBepeTHS, OCTABIUHeCA Mocje OypeHHA KOHTPOJDbHBIX
CKBaJKHY, JHUKBHAHPYIOTCS NyTeM TaMNOHHPOBAHNSI LEMEHTHBIM pacTBO-
poMm.

6.18. Tlpn s3aKpenyieHHi CPYHTOB ¢ UEJbIO YCHJIEHHS WM YCTpOHCT-
Ba OCHOBaHW# H (YHAAMEHTOB COOPYXKEHHH KaueCcTBO 3aKpelJieHHH, ero
pe3yabTaT H 3PPEKTHBHOCTL OKOHUATeJbHO OLEHHBAIOTCA MO pe3yabra-
TaM HHCTDYMEHTaJbHBIX T€Ofe31YeCKHX HaOMoJeHMil 32 ocaiKaMH QyH-
AAaMEHTOB, KOTOPble BHIMOMHSIOTCH, pyKoBoxctBysice [OCT 24846—81
«'pyHTbl. MeTORB H3Mepenui Je(popMaLuil OCHOBAHHKH 3AaHHH H cOOpY-
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wennity. Jlas cyllecTBYIOUHX COQPYKEHHH 3TH HaOMIOAeHHS NPOH3BO-
AATCA A0, BO BPeMs H NOC/Ie HHbEKUHOHHBIX paboT.

6.19, TIpnemka 3akOHueHHBIX paBOT N0 3aKPeMJIeHHIO FPYHTOB INOJK
Ha YCTAHOBHTH COOTBETCTBHE (PAKTHUECKH MOJYYEHHHLIX pe3yAbTaToB 3a-
KpenyieHus ¢ TpeGOBAaHHSMH NPOeKTa. YUHTHIBAasi CKPHITHIl Xxapakrep pa-
60T, ycraHOBJIeHHe 3TOTO COOTBETCTBHSI NPH NpHEMKe paloT ocyliecT-
BJAETCS HA OCHOBe COMOCTABJCHHSI NPOEKTHOH, MCROJNHHTENLHOH M KOHT-
pOAbHOH ROKYMeHTaluHH.

6.20. I1pn cpave M npHeMKe 3aKOHYEHHBIX paloOT, KpOME NpOeKTa,
JOJKHB ORTh NMPEADBABJCHH CJAeAYIOMiHE TeXHHYECKHe JOKYMEHTHI:

TeXHHYeCKHe NacNopTa H AOKYMEHThI C Pe3yJbTaTaMH HPOBEPKH Ka-
YecTBA HCXOAHHX XHMHYECKHX MAaTePHAJIOB;

JOKYMEHTBI C PesyabTaTaMH MPOBEPKH KayeCTBAa pPaGouHX peareHToB;

KYpHaJiBl MOTPyXeHHS HHbEKTOpOB, OYpeHHsl CKBa¥KHH H HarHera-
HHS B TPYHTH peareHTOB;

njaHbl, NPOQHAH H CeYeHHA 3aKPeNJeHHOro T'PYHTOBOrO MaccHBa C
yKaszaHueM AefCTBHTEJLHOrO Pacno/OKeHHS HHBEKTOPOB H HHBEKIMOH-
HbIX CKBAaXKHH H C HAaHECEHHEM HCNOJHHTEAbHBLIX JIaHHBIX HarHeTaHus
3aKpenIgIOMX PeareHToB, a TaKxe C yKa3aHHeM pAaCMOJIOKEHHA KOHT-
POMBHBIX BbIPAaGOTOK;

aKTBl BCKPBITHSI KOHTPOJBHBIX wypdoB, XKypHaJb KOHTPOJbHOTO 6Y-
peHHsl U Pe3yJbTaTHl OnpeleseHHs (PUIHKO-MEeXaHHYECKHX XaDAaKTEPHCTHK
3aKpellIeHHBIX TPYHTOB;

XKypHaJapl HaOMOAeHHH 33 CKOPOCTBHIO ABHKEHHMSI H YPOBHEM TPYHTO-
BHIX BOJ 7O Mbe3OMeTpaM;

BeZIOMOCTH HJIH I'padHKH C Pe3y/bTaTaMH HHCTPYMEHTaNbHLIX Habio-
JeHH# 3a OCaAKaMH PYyHAaAMEHTOB COOPYKEHHH.

ITpuMeuanue [Ipn yeaoBHH HenPepHIBHOTO HAaGJIOAEHHS 33 MpO-
H3BOJACTBOM palOT CO CTOPOHH aBTOPCKOrO Haj30pa, COCTaB NpeAbAB-
JfieMblX NPH NPHeMKe paboOT MaTepHaJOB MOXKeT OHTb orpaHuyen pado-
UHMH JKYPHaJaMH H aKTaMH OCBHAETE/NbCTBOBAHHS CKPHITBIX paboT cO-
TJIaCHO JOKYMEHTAILHH KOHTPOJIbHBIX MepONpPHATHH.

6.21. Ha ocHOBaHMN aHAJIN3a COAEPKALUHXCA B NePeYHCACHHBIX J0-
KYMeHTaX AAaHHBIX M Pe3yAbTaTOB H CONOCTaBJeHHR HX C TPeOOBaAHHAMH
NPOeKTa COCTABMSAETCA AKT-3aKJIOYeHHe O KaueCTBe BHIIOJHEHHBIX pabor
H HX NpHEMKe.

B cayuae, ecan npH npHeMke paboT OYAYT BLIAIBJEHB TE HJAH HHblE
HeCOOTBETCTBEA C TPeOGOBaHHUSIMH MPOeKTa, NPOEKTHAR OPraHH3allHsa Ha-
3HauaeT HeoOXOXHMble ROMOJHUTENbHble HHBEKUHOHHHE paGoTh. [locae
BHIIOJIHEHHSA RONOJHHTEJNbHEX HHBLEKUHOHHBIX PabOT NpPH COOTBETCTBYIO
IIHX MEPONPHATHAX MO KOHTPOJIO KaueCTBA IPOH3BOLHTCA MOBTOpHAfA
npHemxa pa6or,
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7. TEXHUKA BE3ONACHOCTH (TB)
H OXPAHA OKPY)XKAIOWMENR CPEJBI

7.1. PaboTl 10 XHMHYECKOMY 3aKpeIlIeHHI0 [DYHTOB HHDBEKLHel
JONKHB IIPOH3BOAUTLCA € COG/IOAEHYICM HOPM H TpaBUJ IIPOTHBONOXKAp-
HOK OXpaHbl ¥ TeXHHMKH 0Ge30MaCHOCTH, MPeAYCMOTPEHHBIX ACHCTBYIOMIUM
CHull no Texnuke 6e30MaclOCTH B .CTPOUTENDLCTBE, d TAKIKE I0JIOMKEHKH
0 6e30MacHOCTH 3KCNJayaTallMH RAapoBbIX, KOMIPECCOPHBIX, THApaBJHYye-
CKMX M 3JIeKTPHYECKHX YCTAHOBOK B YCJOBHAX LeACTBYIOLXHX TNpeilIpHI-
THH.

7.2, Tlpy opranusauMy ¥ NpoM3BOJACTBe PalOT HEOGXORHMO CTPOrO
BHINOJIHSATL MEPONPHATHSI, HCKAIOUAIOLIHE 3arPA3HCHUE NOYBE!, NOA3EMHBIX
BOJ H aTMOC(epHOTO BO3AyXa. B uacTHOCTH, HOMMKHLI BBINONHATLCS M3+
JIOXeHHble B pasl 6 nocobus TpeGoBaHHS MO TPaHCHOPTHPOBKE XHMpe-
areHTOB, HX CKAAAHPOBAHMIO, NPUrOTOBJAEHHIO PAGOYMX PACTBOPOB, NPO-
H3BOJCTBY HHBEKUHOHHBIX PaboT, NPOMBIBKE TEXHOJIOTHYECKOTO 0GOPYLO-
BaHHA K 3BAKYAaLHH TEXHOJIOFHYECKHX OTXOJOB,

7.3. Ilo Havaaa mpousBoAcTBAa paboT paGoune M MHXKEHEDHO-TEXHH-
YeCKHH nepcoHaJ NOJKHB NPOHTH Kype obyuenHss Ge30macHbiM METO-
AaM TpyAa IO Nporpamme, BKJIOUalOULeH:

o0u1ecTpOKTeNbHEE PAGOTH — 2 u;

3J1eKTPHYECKHE YCTPOHCTBA H 3JieKTpoceTH — 2 u;

npaBHJa yYCTPOHCTBA, COAEPXaHHA H OOCHAYXHUBAHHS BO3AYIHBIX
KOMIPeCcCOpOB, COCYAOB H BO3AYXOBOAOB, paboTaiolinX NOL AaBJeHHEM —
4 y;

TEXHHKY 6e30NacHOCTH B YCJOBHAX AEeHCTBYIOIIMX NpeANpHATHH —
2 4.

IMocne npoBepks 3HaHHA TexHHKM Ge30MACHOCTH KaxKAOMY paGOTHH-
KY BblJaeTcs yAOCTOBepeHHe.

7.4. KaTeropuuecku 3amnpellaercs Jonyckatbh pabounx K pabore mno
XMM3aKPeIJIEHHIO TPYHTOB 0e3 ChennastbHOro oOyueHHS Oe30DACHBIM Me-
TOJAAM TPYyJa, HHCTPYKTaKa HAa paboueM MecTe H MeJHLHHCKOTO OCBHIe-
TeNbCTBOBAHHUS].

3HanHe u co6mioneHHe TpeGoBaHHH TexHMKH Ge3omacHocTH 00s13a-
TeJIbHB JiJIsl BCeX HCMOJIHHTeeH pabor.

7.5. Bce pabourne, 3aHsthie Ha pafoTax NO XHM3aKpelIeHUIO TPYyH-
TOB, AOJIKHBl HMETb CHEUOLEXKAY (xJon4aTo6yMaikHbBle MIOTHbE KOCTIO-
MBI KM KOMOHHe30HB, a NPH paboTe ¢ KHCAOTAMH — CYKOHHbLIE KOCTIO-
MEl), pe3HHOBLIE NepuyaTKH M 0OyBb, 3alIMTHBIE OYKM, KACKH, B Ciyyae
HeOOXOXHMOCTH DeCNHPATOPHL. 3anpelaeTcs Aaxe KpaTKOBPeMeHHOe Npe-
OriBaHue 0e3 CTEHOZEXAH H CPCACTB HHIMBHAYAJDHOH 3alIMTH B aT-
mocepe, colepiKailell ObJb, TYMaH U NaPbl XHMHYECKHX NPOAYKTOB.
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TPEBOBAHH{A TB K CTPOVIT/IOIIANKE,
PABOYMM MECTAM H K OBOPYIOBAHHIO

7.6. Tlonxons H NOABE3ABl K CKIajaM XHMHYECKMX MaTepHajoB H
PacTBOPHHIM y3jIaM JOJIKHH OHTh CBOOOJHBIMH OT MaTtepHanoB H 00o-
pynosanua. B sumuee BpeMs NPOXOAH H NPOe3Abl XOJXHbi OHITH CBOe-
BPeMEHHO OYHUILEHBI OT CHera M JbJla H NOCHIAHB MECKOM WJY LINTAKOM.

7.7. B Mecrax MHTEHCUBHOIO [BHKEHHS aBTOTPAHCIOPTA YYaCTOK,
TAE BelyTCSl HHI'bEKUHOHHBle paboThH, AOKEH ObTb OrpaxciieH U obopy-
JOBaH TpeAynpeiuTeJbHbBIMH TabJAHYKAMH H CBETOBBIMH CUTHaJaMH.

7.8. Ilpu paGoTax B TeMHOE BPeMS CYTOK DACTBOPHHIH ¥ HHDbEKUHOH-
Hble Y3Jibl, MOAXOALI, y4acToK pabOT H Tpacca HANOPHBEIX Marucrpased
00eCcneyHBaIOTCA OCBELIEHHEM.

7.9. XpaHeHHe pearcHTOB W JPYTHX MaTepPHAJOB HOJKHO OCYILecT-
BJATLCH B CNELlHAaJbHO OTBEJEHHBIX MecCTax. PesepByapm AJs XpaHeHus
XMMHYECKHX PeareHTOB AOJIKHB OblThb CHa0MeHbl HaJeKHBIMH KPblIIKAMH
C 3anopaMmH.

7.10. OpraHusaunus pafouero Mecra AoJkua ofecneyusath Gesomac-
HOCTb BBINOJHEHHs pa6oT. JLOoCTYR NMOCTOPOHHMX JIMI, K MecTy paGor Ka-
TeropHyeCKH 3anpellaeTcs, O YeM AOJXKHB OHITb BhiBellleHbl Npelympe-
JUTeNbHBIE HAAMHCH.

7.11. PaGouee MeCTO AOJXKHO OblTh O6eCleyeHO HHAMBHLYAJbHbIMH
CPeACTBaMH 3aMHTHL, 4 TaKxKe NOJEBOH anTeykoH AJsi OKa3aHHUS TepBOH
noMoIuM ¢ GHHTAMH, PacTBOpPaMH aMMHaKa, i#oAa, coabl B GOPHOH KHCJIO-
TH. Anrteuka XOJXKHa ObiTh YCTAHOB/IEHA B HEMOCPEJCTBEHHOH GAH3OCTH
or pabouero Mecra.

7.12, B nomenieH#ax AOMKHE GBITh BHIBCHICEHH OCHOBHBIE NpaBHJIA
6e30M1aCHOCTU 3KCIIyaTallHd MeXaHH3MOB, COAepKallHe CBeIAeHHS O mpe-
JeNbHO JIOMYCTHMBIX [JaBJeHHUsIX, CHCTeMe CHrHasM3alud, o pabore ¢ XH-
MH4eCKHMH MaTepHalaMH.

7.13. Ilepen mauajsoM paboT MO XHM3aKpeIVIEHHIO TIDYHTOB B 3a-
KPBITHIX TOMelUeHHAX He0OXO0AKUMO NPOBEPHTh COCTAB BO3AYXa, COCTOSHHE
BEHTHJIANHOHHBX YCTPOHCTB H OCBellleHHe pabouyuX Mecr.

7.14. TIpou3BOACTBO PabOT B CTECHEHHHWX 3aKPHITHIX MNOMeIleHUAX
JOJIAKHO TIPOH3BOAMUTLCHA C NpPHMeHeHHeM IPHHYAUTENbHOH BEeHTHJSHHH.
Pacuer BeHTHJIALHH NPOH3BOAMTCH NO HOPMAM JAJAS T'OPHBIX BHPaGOTOK.
CopepxaHHe YIJIEKHCJIOTO rasza B BO3AYyXe He LOJKHO HpeBHIATL HA
pabounx mecrax 0,5 %. Ins onpereneHus: cofepanus yIJeKUCIOro rasa
npu paGoTe B 3aKPHITHIX IOMEILEHMAX DEKOMEHAYETCS HCIIONb30BATh
npefoxpanutennuyo (waxrtayio) jgamny. HopmanapHoe ropenue GeH3HHO-
BOH JlaMInbl, NOCTaBJeHHOH B HMMKHeH UYacTH NOMELUEHHs, YKAa3blBaeT Ha
OTCYTCTBHE ONACHOK AJf JIIOAed KOHUEHTPALHH YIJIEKHCIOTO rasa.

Conepxanne ¢GopManbAernia B BO3AYXe HA paBouMx MecrTax NpH
CMOJIH3aLIMK TPYHTOB He AO/KHO mpeBhuwarts 0,5 Mr sa 1 w3, Jdas xour-
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pons COCTOSHHA BO3AYXA HA PAcTBOPHBIX H MHBEKIHOHHHX y3Nax,a Tak-
e B NOMEIIEHHAX, B KOTOPbIX NPOHSBOAATCA PabOTHI, CJACAYET mpHBJIE-
RaTb pafiOHHple SNHAEMHYECKHE CTaHilMH.

7.15. TToMelenre pacTBOPHOTO yana oGecneunBaeTcs BHITSKHOM BeH-
THASUHEA, OTaNJuBaeTCd, UMeeT BHYTPEHHHE BBOAH KaHAJH3aUuH M BO-
BB, eCTECTBEHHOE M JIEKTPHYECKOE OCBElleHue.

7.16. PacTBOpHBEI H MHbLEKUHOHHBIE Y3Jjibl AOJKHH HMETb XOPOLIYIO
SBYKOBYIO HJH TenedOHHYIO cBsu3b ¢ pabounmu MectaMu. Has xpasennus
CelOReKAbl B IOMELIeHHH PacTBOPHOTO y3ja 0060pyAyioT mkael; ycT-
parvBaeMbie HA PACTBODHOM y3Je «NPHAMKH» A5 PACTBOPOB OrpaKAaloT-
cA ¥ 3aKPHIBAIOTCH LIUTaMH.

7.17. MexaHnyeckoe 060pyAOBaHHE H €MKOCTH YCTaHABAMBAIOTCA Ha
DPOYHBIX QyHAaMeHTaXx. IIpH MOHTaXe 3JeKTPOCHJOBROro 080OpYAOBaHHS
He0OX0oAHMO uTOGHl 37eKTPHYCeCKHe PYOHABHHKH OLIIH 33KPHITH KOXY-
XaMH H 3anupanuch. Koxyxn pyCHALHHKOB H BCe 3JIEKTPOMEXaHH3MBL
AOMXKHH OHITb HaJeXHO 3aseMieHbl. [Ipokaajika 3JeKTPONHTAIOUIHX JH-
HHH NO 3eMJe He jomyckaercs. Bce paGoThl, CBs3aHHBIE C NOAKJIOUEHH-
€M H PeMOHTOM 3JICKTPOMEXAHH3MOB, AO/KHEI BHUTOJHATRECH OTBETCTBEH-
HBLIM JIHIOM, UMEIOIHM HHAHBHAYaJbHbIe CPefcTBA 3aIMHUTDHL.

7.18. DnexTpoABHraTeaH M IIYCKOBAs almapaTtypa Ha PacTBOPHOM H
HHDBEKIHOHHBIX Y3/1aX AOJMKHH OBITh HaAEKHO 3aUIHINEHH OT NONajaHus
Ha HUX pacTBOpOB, [IyCKOBHE KHONKM KOMKHHE OHTb pacnojoXeHH Ha
OT/JeJBHOM INHTEe B HENOCDeACTBEHHOH O/IH30CTH OT MacTepa H HMeTh
HaAICH C YKasaHHeM BKJIOYaeMOro MexaHu3Ma. KHONKH OTK/IOYeHHS
SJEKTPOLBYraTeNed HMEIOT KpacHbli IBeT H Haanuch «Crom».

7.19. PaGouse eMKOCTH AJf NPUTOTOBJCHHA 3aKPEIAOMIUX PacTBO-
POB M cMeceHl AOJIXKHbI IepPMETHUECKH 3aKpmiBaThesi. [lIpumeHenue Harde-
TaTeNbHBIX LIJIAHTOB Pa3peliaeTcs TOAbKO NOCHE HX HCIIBITAHHS NPH AaB-
Jenun, B 1,5 pasa mpepninamomeyM paGouyee, HMcnbitanue odopmasercs
aKTOM M OTMEY2eTCH B TACHOpTE.

7.20. Tlepen mnorpyxeHHeM HHDBEKTOPa B TPYHT HJAM ONyCKaHHEM
HHDEKTOpPA-TAMNIOHA B CKBaXXHHY HeO6x0AHMO YOeAUTbCS B MX HCHpaB.
HoctH. HaxoxxeHne paGouHX HenocpeACTBeHHO BOJIHM3M CKBaXKHH BO Bpe-
Msi HarHETaHus PacTBOpa He AONYyCKaeTes.

7.21, BoaayiHble KOMMpeccops! AOMKHB OBTb 0GOPYAOBAaHH MaHO-
MeTPaMH, INpelOXPaHHTeNbHBIMH KJAamaHaMH, MaCJOOTACAHTENIME H
BO3AYUIHLIMH QUJILTPaMH Ha BcachlBalolleM maTpybke.

Bo3gyxocGopHHKY B COCYAH, paboraiomue NOK AaBJeHHEM, ACHKHL
OHTb 3apErHCTPHPOBAHBl B COOTBETCTBYIOIHX PecnyOAHKAHCKHX H BEJAOM-
CTBEHHEIX OpraHax KorioHazasopa. Ha kaxXaoM cocyle MOcje ero peru-
CTpalyy JOJXHH ObITh HaHeCeHH! KPAacKoH Ha BHAHOM MeCTe WAM Ha
cOenyuasbioli TaGamuKe CHeAyiouide AaHHBle: PErMCTPANHOHHEIA HOMep;
Jonyckaemoe NaBJjleHHe; AaTa (Mecsil H FOA) CIEAYIOUIErO TeXHHUYECKOro
OCMOTpPa H THAPABJHUECKOTO HCNbITAHHA.
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Paspeluenie Ha MycK B paGoTy COCYA0B, NOAAEKAINUX PETHCTPANHH
B opranax Komionaasopa, sbifiaercs MHCOeKTOpOM [ocroprexHaisopa
nocjae MX TEXHHYECKOTO OCBHUAeTeNbCTBOBaHHA. COCyAbl AONKHH yCTa-
HABJAMBATBCA TaK, 4TOOH Obi1 ofecneyeH CBOGOZHBIH JOCTYN K HHM AJd
OCMOTpPA, OYHCTKH M DEMOHTA. YCTAHOBKa COCYAOB JOJKHA HCKIIOYaTh
ux onpokujbiBauue. O6CHyKUBAHHE COCYNO0B H 6aJ/UIOHOB € [a30M MOXET
ObiTh NOPYYEHO JHMIAM, AOCTHrLMM 18-JeTHero BOspacTa, NPOWIEAIIEM
NPOU3BOACTBeHHOe OOyueHMe, aTTECTALHNIO B KBaNHPUKAHOHHOH KOMHC-
CHH H HHCTPYKTa’X No Ge30NmacHHIM MeToZaM TPYyAa.

7.22. BansioHwl C YrJIEKHCABIM ra3oM AOJKHb ObiTh CHaGXKeHbl CTaJb-
HHIMH KOJNAKaMH, HCAPABHLIM PeAYKUHOHHHM BEHTHJEM C MPEAOXPaHH-
TeJIbHBIM KJIANAaHOM H 3aryiyliKo#, HaBepHYTOH Ha OOKOBOH IUTYLep BeH-
THaa. OHW AOMKHB HMEThb B BepxHelf cepHUecKOit yacTd KiediMo ¢ yka-
3aHUeM MapKH 33aBOAA-H3TOTOBHTENs, HOMEpa, FOfA H3TOTOBJEHHS, MacChl
Gamnona, paGouee ¥ mpobGHoe AasaeHue (MIla), wramn OTK, wramn
HHCTIEKTOPA O CPOKe CJeAYIOLIErO HCOBITARKSA.

TPEBOBAHHSA TB K TPAHCIMIOPTHPOBAHHIO
H CKJ/IADVPOBAHHIO XMMHUYECKHX MATEPHAJIOB

7.23. [lepeBo3ka NOPOILKOOGPA3HBLIX peareHTOB HOJMKHA OHTb ofec-
HeueHa YNAKOBKOH, MCKAIOUAIOUleH HX NOTEPH BO BpeMs TPAHCIOPTHPO-
BaHHA.

JKuixde xuMpeareHThl, MocTaB/seMeie B Kede3HbX GOYKAX H B CTeK-
JIAHHO# Tape, nMepeBO3STCA B 3aBOACKOH ynakoBKe. Jipyrue MHAKHe XHM-
pearedTh! JLOJIKHEI NMEePeBO3UTLCS B ABTOUMCTEPRAX UMM B CHELHAJNbHO
NOJArOTOBJAECHHBIX FEPMETHYECKH 3aKPbIBaeMBIX eMKOCTHAX.

7.24. BaanoHpl ¢ YIVIEKHCABIM Ta30M TPaHCNOPTHPYIOTCS B BEPTH-
KaJbHOM mojioxeHHH. [IpH sToM maardopma, Ha KOTOPOH ycTaHaBJiHBa-
rorcd GannioHbl, HOMM(HA KMeTb YCTPOHCTBA, NpeAOXpaHsiollye HX OF
najeHus.

7.25. TloMmellleHHe CKNaJa LOJIKHO OTAIIMBATLCS, HMETh BHYTPEHHHE
BBOJAb! BOAONPOBOAA W KAHAJH3AUMH, BBITSKHYIO IPHHYAHTE/NbHYIO BEHTH-
JIANMIO, & TAKXKe €CTeCTBeHHOe H 9aeKTpHYeckoe ocBewienne. Noau
CKJAAACKHX MOMelleHHH ROJIKHBI HMeTb POBHYIO MNIaAKYyi0 H JIETKO MOI0-
Wyiocs MOBEPXHOCTb, & TaKXXe YKJOH IS CTOKA K OTBOAA NPOMBIBHO!
Bofbl. Cknaa obecneynBaeTca CpPeACTBAMH MHAMBHAYaJbHOH 3aLMATH pa-
6oTalOIKX, ANTeuKOH Anf HepBOA moMmowd W TeseoHHOA cBA3blo. Pa-
GotHMKH cKAaja 00ecnevyHBAIOTCH CHEIlOXEeXKAOH B COOTBETCTBHH € yCTa-
HOBJICHHBIMH HOPMaMH.

7.26. Baasionyl ¢ YrJEKHCJLIM Ta30M CJAedyeT XPaHHTh B MOMeUIeHH-
fiX ¢ TeMuepatypod He Boile +25°C B BepTHKaJbHOM NOJOKeHHH. Tlpu
BpeMEHHOM XDaHEHHHM HAa OTKPBHITOM BO3AYX€ OHH JOJXKHLI OHITB 3aKPbITH
OT HenocPeJCTBEHHOIO BO3AEACTBHA COJMIHEYHBIX Ayuyell. Mecra xpaHeHud
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GannoHoB 060PYAYIOTCS OTPaXKieHHEM, IPELOXPAHAIONIMM HX OT MajeHHA.
IMopoxHue 6aNJOHE HOMKHEI XPAHHTBCS OTAENBHO OT 3aMOJHEHHLIX ra-
30M. BeHTHAH 6a/lJIOHOB JOJIKHBL GBHITb 3aKPHITHl NPEAOXPAHHTENbHBIMH
knananamu. IIpHemka, XpaHenHe M OTNYycK 6aJLIOHOB AN HCNOJAb30OBa-
HHs1 Ge3 NPeXOXpaHHTEJbHBIX KJANaHOB 3anpelaercs.

BannoHsl ¢ yIJleKHCIbIM ra30M 3amlpelaeTcss AepXKath BOJH3H 1apo-
BHIX TPyO, pajikaToOpoB OTOIVIEHHS, BJNEKTPONPOBOLOB H HarpeBaTeNbHbIX
npu6opos. PaccTosiHEe OT TaKHX HCTOYHHKOB Tenja JOJKHO OHTb He
MeHee | M, @ OT CHJbHBIX HCTOYHHKOB — 5 M. Ias mepemelieHust 6anno-
HOB Ha c’rpoﬁmlomanxe CJAeAyeT NPUMEHATD PYyuHble TAuKH.

7.27. Ocoboro BHHMaHHA TpeGyeT XpaHeHHe CHJIbHOLEHCTBYIOIIUX
anoBuTeiX Bewecte (CIOSIB) K KOTOpHIM, B YACTHOCTH, OTHOCATCA Cep-
Has H CONSHAA KHCJAOTH. ITH BellleCTBA AOJI2KHbLI XPAaHUTbCA B OTAE/b-
HOM CKJalle ¢ ABYMsl BXOZamny, oéecne!{HBa}omuMH CKBO3HO€ IIpPOBETpPH-
BaHue. XpaHeHHe TaKUX MATEPHANOB HON OTKPHITHIM HeGOM, HaBecoM,
B CHIPHIX NOMeLIeHNsAX H NoJBaJaXx 3anpellaercs. [JoMelienne Ais xpaHe-
Hus u posannsa CHSIB poaxso GHTH 06ecneyeHO KpOMe NMOCTOSHHO Aeh-
CTBYIOUlEH BEHTHJISALKHH M E€CTECTBEHHOI'O NPHTOKA BO3JyXa elle H aBa-
puiinofi MexaHHyeckoli BenTMnauMel. Ornyck u xpanenne CHSIB npouas-
BOZHTCH B 3aBOACKON Tape. Ilas TpaHCNOPTHPOBKH 3THX MAaTepHaJiOB Ha
CTPOHNJIONIaAKE HCNOMB3YIOTCA pYyuHble Tauku. TpyOGompoBOAH, NpeiHa:
sHaueHHsie A8 XKMAKHX CHSIB, H3roTaBAUBAIOTCA H3 CTANbHHIX Lebe
HOTAHYTHX TPY6, COeAHHAEMBIX CBapKOH ¢ MUHHMAJbLHBIM KOJHYECTBOM
¢aanues. ITomemenue cknana ana xpasenus CISIB RomkHO GeiTh Obec-
NIeYeHO CPEACTBAMH IOJKADOTYIUEHHST B COOTBETCTBHH C YCTAHOBJIEHHHI-
MH HOPMaMH.

TPEBOBAHNMSA Tb HEMMOCPEACTBEHHO
K TTPOM3BOACTBY PABOT

7.28. Ilpu GypeHnn CKBaxXKuH, NpPOXOAKe mWypdoB H O0T6OPE MOHOMH-
TOB M3 30H 3aKpenJieHHsi HeOOXOJAMMO BLITONHATL TPEOOBAHMS TEXHHKH
6e30NacHOCTH Ha HHIKEHepHO-Te0JIOTHYECKHX paborax.

7.29. B npouecce npHrOTOBJEHHS H HArHETAHHS 3AKPENVIAIOUIMX PACT-
BOPOB HeJb3si HONYCKaTh NPOJHBAHHA HMX Ha 3eMJi0. B ciyyae yreyex
CMOYEHHHIH XHMHYECKHM PACTBOPOM YYacTOK HOJMKeH OHTh INpPHCHIAH
choeM rpyurta tonwunoit 5—10 cM, pabouee MeCTO JOJKHO OBITH CYXHM
M uucThHIM. Bo Bpems nepeMeIHBaHHf PACTBOPa NPH €ro NMPHTOTOBJCHHH
BXOJHOE OTBEPCTHE €MKOCTH KOJIKHO OLIThb 3aKPHITO.

7.30. Ilpr HarHeTaHHu peareHTOB B TPYHTH HEOOXOZUMO eXe/HeBHO
B Hauaje CMeHH TapHPOBATb MAaHOMETPb HA HAacocaX H B ClIydae HEHCe
NPaBHOCTH HEMEAJIECHHO HX 3aMCHATDH. 3anpemaeTcn peMOHTHPOBaTb Ha-
COCHl MOJ, JIABJIEHHEM, a TaKIKe 3aTATHBATh CaJbHHKH H (pJaHUEBbie coe-
AHHEHHS.

7.31. Orcoeaunenne WJIAHTOB OT HH'BEKTOPA pa3peiiaeTcss NMPOH3BQe
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JHMTh TOJBKO Toche cbpoca pasieHus B cucreMe. IleperwGath wmaxru
NoJ JaBJeHHEM KaTeropHuecky 3ampemiaercs. Ilast X coexuHeHHS Heob-
XOJHMO TPHMEHSITh TOJBKO XOMYTH Ha OOJTAX; HCNOJb3OBAHHE CTSIKEK
M3 NPOBOJIOKH KaTeropHYeCKH 3ampemiaeTcs.

7.32. Jlas nojaud YIVIEKHCJOrO rdasa npH rasoBoH CHAHKATHU3aLUH
BeHTHIbL 0a/I0HA HeoOXOAHMMO OTKDLIBATL IJIABHBLIM JBHJKEHHEM, He AO-
nyckas yzapos. EcaH BeHTHAL He npOBOPAauYMBAETCH PYKOH, Ada ero
OTKPBLITHSL CJAENYeT NOJb30BATLCH CHNELHAJbHBIM KJAIOYOM. Ecau BeHTHAD
He OTKPLIBAGTCA KJIOUOM, Takue OaJIOHBI NOAJEKAT BO3BpaTy Ha Gasy
¢ Hagnuceio «[losiHEIH, BEeHTHJDL He paGoraers.

KareropHuecky 3ampeliaercs CaMOCTOSITENIbHO HCIPAB/AATh BEHTHJb
6asuiona B pe3bGoOBbE COEAHHEHHS, @ TAKXKE DEeMOHTHPOBATb [a30mpo-
BOLM M apMaTypy HOJ HaBJICHHEM,

7.33. [lpyn HarHeTaHHH 3aKPENJISIOLIHX PACTBOPOB ¢ HCHOJAb30BAHHEM
NHEBMOYCTAHOBOK 3ampelnaeTcs NPOH3BOAMTb PEMOHT H YCTPAHHThL HEHC-
NpaBHOCTH COeAMHEHHH OTHEJIbHBIX SJEMEHTOB COCyXa, Haxoasiuerocd
noA AaBJjeHueM,

3anpemaiorcs pa6oThl ¢ ITHEBMATHUECKWMH YCTAHOBKAMH GPH CAELY-
IOIHX 06CTOATENbCTBAX:

€CJId laBJIEHHe B COCYAe NOJAHUMAETCA BhIIUE AONYCTHMOIO;

NPH HEHCIPABHOCTH NPeJOXPAHHTEJIBHOIO K/anaHa;

npu O6HADYXXeHHH B OCHOBHHIX 3JIEMEHTaX COCyJa TPeUlHH, BHY-
YHH, YTOHBIUEHHA CTEHOK, PAa3phIBa NPOKIAAOK, NPONYCKA HJH HOTEHHA
B CBADHHIX IIBAX, TEYH B 3aKJEMOYHHX H OGOJTOBHIX COCIAHHEHMAX;

NPH BO3HMKHOBEHHH N0XKAapa, HEMOCPeACTBEHHO YrpoXKalouero co-
CYAY, HAXOASUIEMYCSH TIOJ AaBJICHHEM;

OpH HEHCIPABHOCTH MAHOMETPAa M HEBO3MOXKHOCTH H3MEPeHHR MaB-
JIEHHs1 APYTAM NPHOOpPOM.

7.34. IIpn npousBoACTBe paGoT B AeHCTBYIOIUHX lleXax NPOMBbLLLIEH-
HEIX NPeANPHATHHA HEOOXOHHMO:

BCeM JIHILAM, 3aHATHIM Ha paboTax NO 3aKPeNmJeHHIO TPYHTOB, Npo-
TH AONOMHHTENbHHH HHCTPYKTaX B KabuHere no TD sToro npeanpHaTus;

HMETb HapAA-AONYCK HAa HPOH3BOACTBO OYPOBBIX H HHBEKUHOHHBIX
paboT Ha KOHKPETHOM Y4acTKe TPeANpUATHS;

nepej 6ypenHeM CKBaXuH M 3a6HBKOH HHBEKTOPOB TILATEABHO yTOY-
HMTb H YYHTHIBATH PACNOJIOXEHHE NMOA3EMHBIX KOMMYHHKAUHA ¥ KAaHAJOB.

7.35. TlpoMBIBOYHBIE BOABI K TeXHMYECKHE OTXOAH JAOJDKHB Mepeka-
YHBATLCH B CNeNHAJbHEE eMKOCTH, pa3MelijaeMble BHe pabouell 30HEL
EMroctr ¢ OTXOZaMH BHIBO3ATCSI H PAa3rpyKaloTcsi B YCTAHOBJEHHOM
Mecre.

7.36. Ilpn monajanuy B I1aza 3aKPENJISIIOLIMX PEAreHTOB HeOoGXOxH-
MO HeMeAJIeHHO H TILATEJbHO DPOMHITH IJ1a3a 4YHCTOH BOXON, a 3aTeM,
BTOPHYHO NIPOMEITE 2 %-HBIM DacTBOPOM GOPHONK KHCJOTH, a B cayuae
NONajaHHA B I'ia3a KHCJIOT — PacTBOPOM MHTHEBOMN COMBL
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HHPHJTOXEHHE 1.

ONPEAEJNEHHE pH TPYHTOB
H FPYHTOBbLIX BOJL

Hannoe onpeneneHHe NPOU3BOAAT NOTEHHOMETPHYECKHM METOLOM.
Jaa atoro onpepeneHus pekomengyercs pH-merp mapxu pH-340.

IIPHJIO)KEHHE 2.

ONPEAEJIEHHUE EMKOCTH NMOTJIOUIEHUS
NPOCAJOYHDBIX JIECCOBBIX 'PYHTOB

OnpeneneRHe B 1IeJOYHOH cpefe XapakTepusyeT (H3HKO-XHMHYEC-
KYI0 aKTHBHOCTB, N0 KOTODOH MOMHO OPHEHTHPOBOYHO NPOTHO3HPOBATH
3((PEeKTHBHOCTb CHJIHKATH3AUUH NPOCAAOYHBIX JIECCOBHIX TPYHTOB, HPOHU3-
BOJAUTCS MO CJACAYIOIIEH MeTOAHKE.

I'pyHut B BOSAYILHO-CYXOM COCTOSIHHH PAacTHPaeTCsi B CTYNKe pe3H-
HOBHIM TIECTHKOM M IIPOCEHBAETCs uYepe3 CHTO ¢ oTBepcTHAMH 1 mMm. Ha
NOATOTOBJICHHOrO TPyHTa OT6Hpaercst npo6a 50 r H BBOAHTCA B KOHHYEC-
Kyto Konby obbemom 250—300 wm4, nocse yero rpyHt saauBaercs 50 ma
1H pacTtBopa eaxoro Hatpust. [Tocne MuHYTHOro B36ajThIBaHUA H OTCTA-
MBaHHA B TedcHHe 2—3 MUH pacTBop OTGHHIBTDOBHIBAETCH 4epes CKJal-
vatell QuabTp. Ms ¢uabrpata orbupaercs uunerkoift npoba obbeMom
15—20 mn u TuTpyetcs mo ¢enondTanenny 1H pactBopom consHoO#
KHCJTOTBL

Pacuer emkocTh norjouwieHdst Mr/sks Ha 100 r rpyHTa Bejercs NO

dopmyne

, _ {aNuw — by K100 100

. 1
P 100—w °’ M

TAe @ ~— KOJUYECTBO (HiAbTpaTa, B3siTOE AJIs onpefenenus, Ma; Ny —
HopManbHOCTh pactBopa NaOH; b — koamnuecTBO KHCJAOTH, HoUIeAleR HA
TuTpoBanue, MJ; Ny — HopMaaerocTh pactsopa HCl; K — kospduuuent
RepeBojia Ha Becb 06beMm; P — Mmacca rpyura, r; W — rurpockonndeckas
BJAAXKHOCTL TPyHTa, Y%.

AKTHBHLIMH T'PYHTaMH, NOAJRIOUIMMHUCA 3aKpeNjIeHHI0 crnoco6oM of-
HOPACTBOPHOH CHJIHKATH3aUHH, SIBASIIOTCA MPOCAJOYHBIE TPYHTH C €MKO-
cteio  norjoweHua B 1H wesounoM pacrsope He menee 15 Mr/3KB Ha
100 r cyxoro rpyura.
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NPHIOXEHHE 3.

ONPEAEJEHHE KAPBOHATOB B IT'PYHTAX

IMpumeproe copepxanue KapGonaros CaCO; B rpynre (%) ompese-
JSIOT 0 XapaKTepy BCKHIAHHS NpoGul npu jelcTBuu 10 %-Hoit consHOM
KHCJIOTOH: MPH CUALHOM H NPOOOANCUTEAbHOM BCKHNAHHE  COJlepKaHve
Kap6oHaTOB CB. 5; LIPH ABHOM H KPATKOBpPEMEHHOM — 3—4; TIpH caab0oM
¥ Kparkospemennom — 1—2; NpH OTCYTCTOUL 8CKUNAKUA — MeHee 1.

Jlab6opaTopHoe onpeje/ieHHe COAEPKaHHA KapOoHATOB B 3aKpemisie-
MBIX TPYHTaX yBOGHO NPOBOAMTH KajbluMerpoM ['eficiiepa — MakcHMIOK
HJH THTPOMETPHYECKUM CIOCOGOM.

TutpoMerpuuecksM cnocobom B TeueHne 15—20 MHH HOBOJLHO TOU-
HO ONpejeasioTCss KapOoHAaTHl B IleCUaHbIX M TIPOCAHOYHBIX TPYHTAX, He
COjlepKaluX TYMycOBHX BellecTB. CyMIHOCTD THTPOMETPHUYECKOIO CTOCO-
6a onpejenenns kap6oHaTOB 3akJjyaercs B cieaywmeM. Cpeinsas npo-
6a BO3AYIUIHO-CYXOrO IPYHTa PACTHPAETCsA B CTYNKe H NPOCEHBAETCH 4e-
pe3 cuto ¢ oreepctHaMu 0,25 Mm. M3 cuibHOBcKMnamouiero rpysra Ge-
perca npoba 4—5 r, a u3 caaGoBckunawulero — 8—10 r, Basityio npoGy
NOMeLiaioT B KOHHYECKYI0 Koaby o6bemom 150—200 Ma M npHAHBAOT
70—80 Ma pucTHUIMpOoBaHHOK BoAb. Cycnensuio nepemetitmBaior 30 c.
INMocae aroro B X0a6y no6aBAsieTcs HECKOJBKO Kaneab deHondbTanenna;
B CJyuae LIEJOYHOH PeakLyH PAacTBOP HEHTPaJIH3YIOT HECKOJbKHMH Kam-
aamu 1H pacrsopa HCl 10 HcuesHOBeHHS PO30BOH OKPacKH HHIAHMKATOPA.

B neliTpannsoBarHblf pacTBOP BBOAAT 0K00 4—5 I KpHCTaJLIHUEC-
KOTO XMMHYeCKH uuctoro ¢propucroro Harpus. CycneHsHio B3Ga/THBAIOT
W RarpeBaloT 20 KuneHus. [Toc/je NATHMHHYTHOTO KHISTYEHHS CYCHIEH3HIO
oxnaxnar A0 20—25°C u no6aBAAIOT K Heil HECKOABKO Kaneib (eHos-
¢ranenna. OGpasopaBmmiica pacrsop KapGonarta tutpylor 1H pacrso-
pom HCl no ucue3HoBeHHSI PO30BOI OKPacKH MHAMKATOPA B OCBETJEHHOM
cnoe cycnensun. OGHIKHOBEHHO THTpPOBaHHe fpojoJsikaercss 10—15 Mum.
B sToM cayyae nesecoo6pa3sHO THTPOBATh OJHOBPEMEHHO HECKOJBKO Npo6
€ MOMOIIBIO HECKONBKAX GIOpeToK.

KoJsHuecTBO KuCJOTH, Nollejlee HA HeHTpaJiH3alHio eCTeCTBEHHOR
1eJI0YH, HE YYHTHIBaeTcs. Pacuer BefeTcst TOJIBKO Ha KHCJOTY, H3pac-
XOJIOBaHHYI0 HA HeHTpa/H3auMI0 pacTBopa Kap6oHaTa HaTpHs, o6paso-
BaBlIerocsi OT Pa3jioXeHHss KapO0OHAaTOB pPacTBOPOM (PTOPHCTOTO HATpHA.

Pacuer Benerca no gopmyite

VNO, 1100 100

CaCO, = . X
#Vs ) 100 — W

rae V — KOJHYECTBO COJNAHOH KHCJOTH, NMouieillied HAa THTPOBaHHUE, MJ,
N — nopMaJIbHOCTb PacTBOpPa COJIAHOA KMCJIOTH, P — Macca Tpyura, T
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0,1 —rpamMMoBoe 3uauesue Mr/sks; W — rurpockKonuveckas BJIAKHOCTD
rpynta, %.

Onucaunblii ¢noco® NpurojieH AJs onpeje/eHuss KapGoHATOB B Npo-
CaI0YHBIX HCCHANBIX M JICCCOBBIX IPYyHTaX.

TPHJIO)XEHHE 4.

ONPEAEJEHHWE dNCA B FPYHTAX

OnpefieneHue TUca B TPYHTAX NPOBOAAT C NOMOULBIO CONAHO-KHCABIX
(0,2-nopmansnoit HCl) H BOAHEIX BHITSMXEK.

Onpenensisi B CONAHO-KHCJION BBITAXKKE COJEpiKaHHE SO; H BLIYH-
Tas M3 HEro KOJMHYECTBO CyJbdaT-HOHA, ONpeAeeHHOTO0 B BOAHOH BHI-
TSKKE, Y3HAIOT cOjeprKaHue Cy/b(aT-HOHA THOCA H [0 HeMY BHIYHCJSIOT
KosindectBo CaSO,-2H,0.

Iopsanok onpeje/ieHus, HeOOXOHMBIE JJIsl STOTO PEAKTHBH H BbIUHC-
Jieltie pe3yJibTaToB, COrJIacHO «PYKOBOACTBY 1O XMMHUECKOMY aHAJIN3y
nous». E. B. Apunywknna, U3x-so MI'Y, 1970 r., crp. 283 n 286.

ITPHJIOXKEHHE 5.

ONPEAEJEHHE OPTAHUYECKOTIO
BEILECTBA B IPYHTAX

CojiepikaHue OPraHMYECKOTO BELIECTBA B FPYHTaX ONPEACASIOT HIH
no mMerony TiOpHHA, IyTeM MOKDOTO CXKHraHHSI OPraHHYECKOrO BeILECTBA
XpOMOBOH KHCJIOTOH (OKCHAOMETPHYCCKHH METOA), HJIH METOJOM CYyXOro
CKHraHusi B NOTOKe KHC/AOpoAa npu Temueparype 950—1000°C cormac-
ro T'OCT 23740—79.

IIPHJIO)KEHHE 6.

ONPEAEJEHHE MOLYJAA
CHJINKATA HATPHS

1 Mg pacTBOpa CHJAMKaTa HaTpus naotHocTeio 1,07—1,1 r/cmM3 BBO-
niTCa B CTEKJSAHHYIO Koa6y o6beMoM He MeHee 120 ma, nobGasasercs
30—50 Ma BOAM M HECKOJbKO KaleJb CMEIIaHHOTO HHAMKATOPa, COCTON-
ero U3 CMeCH METHJIOBOr0 KPacHOro ¥ GPOMTHMOJIOBOTO CHHEro, MPHIo-
TOBJICHHOrO B MaCCOBOM oOTHOUIeHHH | :1 Mo oOUIENPHHATOH MeTOAHKe.
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3areM TIDOM3BOAHTCA THTPOBAHHE IWEJIOYH npubausureasuo 0,3
nopmaabueiM pactsopoM HCI no nosBsienns KPacHOro OKpalHBaHHA.
B wneliTpanusoBanubii pacTop noGaBasercs 4—5 T' KPHCTa/IMYeCKOro
(TOPHCTOrO HATPHS M AONOJHHTENbHO 4-—5 Kalleab CMEMIAHHOTO HHAU-
Kkatopa. [Ipn axkTHBHOM NepeMeLIHBAHHH NPOH3BOAMTCS BTOPHYHOE THT-
pOBaHHe LJsl ONpeAe/eHHs] KPEMHeBOM KHCIOTHL THTpOBaHHE 3aKaHYMBA-
eTcs B TOT MOMEHT, KOrJa ABe NOCJeAHHe KalJM KHCJIOTHl OKDacaT pa-
CTBOP B KDAcCHEIH uBeT.

MoayJb pacTBOpa CHJHKATa HATPUS PACCYMTHIBAETCS MO C/IeAyiOuleH
dopmyae:

M= Komtiectso HCI mu, nomeplee na BTOpoe THTPOBakHe

0,51 1)
kommuectBo HCI MJ, mollealiee Ha nepsoe THTPOBaHHE
Kosdduuuent 0,5 BLIBOAUTCH H3 OTHOLIEHUS

15/31-1,032 = 0,4992 ~ 0,5,

rie 15— sksuBanent SiOj; 31 — sxBunanenr NayO; 1,032 — xoadduuu-
€HT BHIPAX<aeT OTHOLUEHHe MOJeKyJspHOi Maccsl NasO Kk MouaeKyaspHOR
macce SiO,.

ITPHJIO)KEHHE 7.

JIABOPATOPHOE ONPEJAEJNIEHUE
KO39o®UUUEHTA ®UJIbTPALLNU
TPYHTOB

Onpenenenue KoshguuueHta GpuUAbTPALHA TPYHTOB B 1aGOPATOPHBIX
YCAOBHSIX B DPHUHIUHMNE MOXET NPOH3BOAKTBCA MO MHOTHM XOpOIIO pas-
pabOTaHHBIM H LIMPOKOM3BECTHBIM B TeXHHUECKOH JMTEpaType MeTOHLH-
KaM, a HMeHHO: B Tpy6xe ¥ B npubope I'. H. Kamenckoro; B npubope
I. Tume; B 1Tpybke Cneureo; B nputbope I1. B. xonctpykunu 1. M. 3na-
Mesckoro u B. H. Xpycrasepa (a/is FAMHUCTHIX T'PYHTOB); B QHJILTPO-
merpe H. H. Bepuruna u no apyruM meroankam.

B mensx HHBEKIHOHHOrO 3aKpenjieHHs TPYHTOB JaGopaTopHoe ofl-
pesenenne kosh¢uunesTa QHIBTPAUHH PEeKOMEHAYeTCs NPOH3BOAHTL IO
meroanke HHUHMOCII, koTtopas npeacraBasieT co6oif ycOBepIIEHCTBOBAH-
Hyl0 MeToAuKY B TpyOke I'. H. KameHckoro.

MeToauka pacnpocTpaHsfeTcsi Ha Bce, 0e3 HCKJ/IOUEHHS, IPHLOJAHbIE
I8 MHBEKIMOHHOIO 3aKPeIVIeHHs I'DYHTbl HAPYWIEHHOrO H eCTeCTBEHHO-
TO CJIOXEHHS, BKJIOYas PpbIXJble — OT KPYNHOOGJOMOYHBLIX TPYHTOB 1O
TBLIIEBATHIX NECKOB, H NPOCAJOYHbIE JIECCOBLIC TPYHTHI, He HCKJIOYAIOTCH
¥ BCE APYrHe IVIHHHCTHIC TPYHTH, HECNOCOGHHBE K MHBEKIHOHHOMY 3aKpe-
DUIEHHIO.

OnpeAeJleHae OCHOBAHO Ha H3MEPEHHUH NAAEHHS YPOBHS BOJABI B H3-
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MepuTeabHoli TpyOKe npH GHABTPaUHM H3 Hee BOAB C MEPEMCHHBIM
(y6uiBarowiM) Hanopowm, corjacHo Iapeu, anst cayuyas, Koria jgxHaMmer-
pul o6pasua rpyHTa M H3MepHTeJ]bHO! TPYyOKH He COBNAAaloT.

Ot 1py6kr I'. H. Kamenckoro pangsii npubop (puc. 1) oranyaercs
HAMHYHEM CMEHHBIX H3MePHTEJbHBIX TPYOOK pasHoro ceyeHHs 4 u mpume-
HEHHEM TDYHTOHOCAa OpHTHHaJbHOM KoHCTpyKuus (puc. 2). HaGop us-
MepHTeNbHBIX TOYHO TapHPOBaHHBIX TpyGok amamerpom 126, 25, 11 u
5 mm, Bkaoyasg H TPY6ky KameHckoro puaMerpom 56 MM, oGecrmeunBaer
ux NMoAGOPOM BO3MOXKHOCTb KPAaTKOBPEMEHHOTO, MPAaKTHYECKH ORHOBpe-
MEHHOro onpejeseHus Koshduuuenta QUALTPANUH TPYHTOB HE3ABHCHMO
OT €ro BeJMYHUHH B AMaNas3oHe TPeX NOPSAJKOB BeJHUHH, OXBaTHBAIOLIEM
BCe TPHrOAHBIE AJf HHDEKLHOHHOrO 3aKpenyieHHa HeCKaJbHble TPYHTHL.

IpuGop-rpysToHoc B KOMILIEKTE TOH XKe JaGOPATOPHOH YCTaHOBKH,
noAKJiovenHbi BMecto Tpy6ku I'. H. KameHckoro, mnpeaHasnauaercs
JJIA OnpejeNieHHs BOJONPOHHLAEMOCTH TPOCAJOYHBIX JIeCCOBHIX I'PYHTOB
H APYTHX THHECTHIX IpyHTOB. OGKaTHe TPYHTOBOrO 06pasua AaBJeHH-
€M, CO3aaBaeMbiM Ja6OPAaTOPHHIM KOMNPECCOPOM, HAJEKHO TapaHTHPY-
€T OT NPHCTEHHOH (QUAbTPALHH.

KpoMe moxasaHHOTO Ha PHCYHKAX, B KOMINIEKT IPHGOpa BXOAST Ja-
GopaTopHBlf KOMHpeccop, obecneuxBaloLIHE naanenﬁe a0 0,3 MIla u
cTeKAAHHAA OyTEAbL ¢ TyGycom Ha 5—10 4 Aas MORAYH BOAB B NpHOGOD.
Jas nposeicHKs ONbITa elle TPeGYIOTCH CEKYHIOMED, TEPMOMETP, TpaM-
60BKa ANS YKJAAKHM PHXJALIX [PYHTOB, TE€XHHUeCKHe J1aGopaTOpHHE Be-
Cbl K BCe HeoGXOJHMOe JJIsl ONpejeseHHs BAaXKHOCTH TpyHToB. Koaddu-
IMEHT (HJBTPALMH MNeCYaHbIX W KPYNHOOGJOMOUHHIX TPYHTOB ONpeAs-
JISIFOT NPH ABYX COCTOSHHAX MO MJAOTHOCTH, MHHHMAJbHOH M MaKCHMaJlb-
HOH, C COOTBETCTBYIOLIHMH OTpeje/IeHHSIMH MOPHCTOCTH; NpPOCafOYHHE,
JlecCOBble M ADYTHe IVIMHHCTBe IPYHTH UCIBITHIBAIOTCS B COCTOSIHHH MO-
HOJIATOB HHJHHADHYECKOH (OPMBI C COXpaHEHHEM HX eCTeCTBeHHOH
CTPYKTYPbl H BJaaxHOCTH, OnpeaeneHne KkosdpodHuUHeHTAa (HALTPALHU
NeCUAHBIX ¥ KPYNMHOOGIOMOYHBIX TPYHTOB OCYIMeCTBJseTCs Ha o6pasuax
BO3JYLUHO-CYXoro coctosHust. Ilepes omeiToM Ha OHJABTPauHio onpene-
JSIOT HEOOXoAMMBble IJis pacueTa MOPHCTOCTH o6pasua B 3arpyKeHHOM
COCTOSIHAM BeJIHYMHBI TUIOTHOCTH YACTHI, H T'HTPOCKONHYECKOH BJIAXKHO-
CTH, a TakKe I'PaRyJNOMeTpHUecKHil cocTaB. JlJsA NPOCAZOUHBIX JIECCOBHIX
IPYHTOB OMNpeAeNaloT MJOTHOCTb, IJIOTHOCTD WYACTHI[ H €CTECTBEHHY!O
BAAKHOCTh.

TloaroroBka FPYHTOB BO3RYUIHO-CYXOTO COCTOSIHUSL H ONpejeseHHe
YKa3aHHLIX XapaKTePHCTHK BHIOJHSOTCS Mo cootBeteTBYIomuM I'OCTaw.

Onpenenenre mopHcTOCTH 00pasiia MeCYaHHIX H KPYIHOOB/IOMOUHKIX
TPYHTOB B 3arpyXKeHHOM COCTOSIHHH OCYLKECTBJISIIOT ABYXKPATHHIM B3Be-
miuBaHueM (40 H moOcJe 3arpy3x B npuGop npoGwl rpyHTa, B3ATOH B hap-
¢dopoBoil valike B HékoTopoMm H3GHITKe). ITo pasHocTs BecoB H 06beMy
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Puc. 1. Cxema naboparoproro onpesenenns xodbduuuenta puasTpannn
AEeCUAHLIX H KPYynHooGaomMouHbiX IpyHTOB no meroauxke HUHOCH

1 — TpyOka n3 oprcTekna ¢ nepdopHPOBAHRNLIM IHOM; 2 — XUMHYECKUH CTAKAH B

KagecTBe cTalugu3aToOpa YPOBHHA; 3 — KPHMCTAJIM3aTOp: 4 — CcMEHHble HIMepn-

TeJbHbIE TPYOGKH DA&3HOro CEYCHHA; 5 - PE3IUHOBas NPoOKa; 6 — CTEeKARHHbLIE TPYO-

KH ¢ KPaHaMH; 7 — DeaHHOBBE COEAUNMTERbHBIE TPYOKH; § -— rpaBmfinas nomcei-

¥a; 9 — BHCNBITYeMblE o6paseny rpynra; /0 — rpasuiiHO-NecuaHan OPHCHINKA;, [/ —
MepHas pefKa-u3MepHTeNh HAanoOpoB.
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rpysta B mnpuSope ompeneasior

IVIOTHOCTh CpyHTa B OpHOOpe, a

el 3aTeM pAacueTOM ero MOPUCTOCTD.
3arpyska npudopa.

1. [Tepen sarpyskoit npubopa
B3BECHTb Ha TEXHHYECKHX Becax
MOATOTOBAEHHBIN AJ15. ONLITa B
He6obiIOM u36BITKE TPYHT B
dapdoposoii yamke, 3anaurb Oy-
TBUIb MJIA NOJAYHM BOAH B TPyO-
Ky, TIOATOTOBUTb COCTABHBIE 3Jie-
MEHTH npHbopa.

2. YeranoButs  crakan 2
anametrpoMm 8—10 ¢M, BHCOTOA

Puc. 2. TpuGop aas onpesenenus 10—12 cM B KpHCTaIH3aTOP I,

vebd g kg
n' \\\\\\\\\H
1

:
4

Al
:
4
;
;

Koshduuenta QuabTpauMM TavRM- & TPYOKY [ nuamerpom 5—6 cM,
CTbIX MPYHTOB HEHAPYIUEHHOH CTPYK- BeIcOTOH 20—25 cM -—Ha 1OA-
TYpbI CTaBKy B CTakaHe 2.
1 — cTakaH-TPYHTOHOC; 2 — Anuule; 3 — 3. Ha ceruatoe pHo Tpy6KH
KpolllKa; 4 — naTpyOKH; § — 3a)KHMHBIE o .
GonTbl; 6 — nepdOPHPOBAHHBIE  JHCKH; YJA0KHUTb CJOHM TpaBHA TOMUIHHOH
7 — pe3ndoBas 00OHMa; &8 — pe3nHOBLIS .
NPOKJAAAKH; 9 — IPYHTOBLIH MOHOJHT 1—2 cM aas  npeAOTBpalleHus
BBIHOCA YACTHIU HCNBITYeMOro 06-
pasua.

4. OcTOpOXHO, HeGOJbUIMMH NOPUHSMH TNPOH3BECTH 3aNOJHEHHE
TpyOka rpyHTOoM Ha BbicoTy 5—10 cm. Ilpn ucnbirannu o6pasua MHHH-
MaJIbHO# IIOTHOCTH 3allOJHEHHE OCYILECTBJSIOT 4Yepe3 BOPOHKY Ge3s
BCAKOTO YIJIOTHEHHS; TNIPM HCHBITaHHH 06pasna MakCHMMajbHO IJIOTHO-
CTH — TpH TIATEJbHOM YNJIOTHEHHH TpaMOOBKO.

5. OpHOBpeMEHHO C 3anoJHeHHeM TPYOKH TPYHTOM B CTaKaH CJe-
JlyeT NOHCMHOTY NPHJMBAThL BOAY A0 KAMWISPHOrO YBJAXCHEHHS MOBEPK~
HOCTH TPYHTa, Y3HAaBaeMOTO 110 H3MEHEeHHIO ero IBera.

6. [Tocsie 3anonnenusi TPyOKH TPYHTOM H HAChIUISGHHS ero BoAo# yJo-
XHTh HA €ro NOBEPXHOCTb CJIOH rpaBus TOMWMHOA 1—2 cM Ans npeno-
XpaneHus1 06pa3na OT pa3MbIBa.

7. JoGaBuTb B CTaKaH TaKOe KOJHMYECTBO BOMbI, 4TOOBI IPOCOYHB-
ch yepes oGpasell, oHa o6pasoBa/a Haj rpaBHeM cjofi B 1—2 cm.

8. Tlocse 3arpy3Ke B3BECHTH YALIKY ¢ OCTATKAMH TPYHTA; Pe3yJbTaT
3allHCaTh B XKYPHAX AJA ONpeAeJeHHS OPHCTOCTH.

flocaenoBartensHsblll X0 onpepeseHus,

9. BusyanbHo, npuOIMKEHHO OHEHHBAas Ha OCHOBe COOCTBEHHOrO
onuiT2 BOAONPOHHIIAEMOCTb TPYHTA, 3KCHEPHMEHTATOp ¢ 3amacoMm B
60/bIlyY0 CTOPOHY BHIOHpaeT H ycCTaHaBAHBAaeT B JiabopaTOPHOM wITa-
TuBe (Ha PHCYHKaxX He IIOKa3aH) H3MEPUTENbHYIO TPYOKy 4.

10. Ha ypo0uoi fas uabojeHHs BLICOTE U3MePUTENLHON TPYOKM
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OTMETHTh HAYAAbHOE:M KOHEUHOe MOJIONEHHA YPOBHA C TAKUM pacyerom,
uToGH paccTosHHe MEXKAY HuMH cocTaBssio 10—15 cm. C momoubio
vmaciiTabuofi sumeiikn 11 npouspectn nsMmepeuust Zu, Zi M Z,, pesyitp-
TaThl 3aMKCaTh B XKYpHa.

{1, OTkpuiTHEM KPaHa HA TOPH30HTANbHON TPyOKe 6 3aNoAHMTH BO-
no#t TpyOKy [ H H3MepUTEJbHYI0 TPYOKY 4 10 NMOHMMEHHA MEHMCKA HA
3—4 cM BBIIE OTMETKH HavaJbHOrO YPOBHH, Mocae yero ofa xpaHa 3a-
KPBITb.

12. 3anoanuth BOxOH A0 KpacB CTakaH 2, M3MEPHUTb TEMNepatypy
BOABI, NOJATOTOBHTHCS K ONLITY Ha (PHALTPALIIIO.

13. OTkphlB KpaH Ha BepTika/abHON TPYOke 6, HAOMOAATH NMajeHUe
YPOBHSI B M3MEPHTENbHOH TPyOKe, BKJIOYHB CEKYHIOMep Ha OTMETKe Ha-
YaJIbHOrO YPOBHS M BBLIKJIOUHB €ro Ha OTMETKe KONCYHOTO YpPOBHs, IOC-
Je uero Kpal 3akpbiTb, 4 N3MEPCHHOC BPEMSI MAACHHA YPOBHA 3aHECTH
B XYypHaJL.

14. Eci fio pesysibraTaMm [epBoro ONbITa BpeMs MafeHHS YPOBHA
OKaXeTCs CJAMIKOM GoJbiwuHM (CB. 5 MHH) HJAM CJHHIDKOM ManblM, He
HOAXOMSIUMM ISt HAJCHCHOTO HaMmepelldsi (MeHee MHHYTBH), TO C/AeAyCT
NpPOU3BECTH COOTBETCTBYIOLLYIO 3aMelly H3MCPUTCIbHONH TPYOKH.

15. Nanee ananoruunsiM 06pasoM JAe€JAIOT HECKOJBKO TNOBTOPHBIX
u3MepesHil BpeMeHH NafeHUss ypoBHS RO NOJHOA cralu/H3anud OTCYe-
TOB BpeMelH, NOC/e Yero ONbIT CUHTAIOT 3aKOHYEHHBIM.

Xoa onpeaencHHss KosdpduuuveHTa QOUALTPAUMH TPOCAROYHLIX JEC-
COBBIX H APYIHX TVIHHHCTHIX 'PYHTOB OTJ/IHYAETCS OT H3J0XXEHHOro Bhille
Onpe/ie/Ne Hst AJsl PhIXJHX T'PYHTOB JHlIb HEMHOTHMM B COCTase Npe/Ba-
PHTENbHO ONpejesieMbX XapaKTepHCTHK H OCOGeHHOCTBIO YCTaHOBKH 06-
pa3ua rpyura B npuH6op-rpyHTOHOC {CM. pHC. 2).

3arpyxaemuifi ofpasel, IPyHTa HeHAPYUIEHHOH CTPYKTYPbl BHpe3a-
eTcsl B BHJAE MONHOJHTA NPaBMJbHON NHUIMHADPHUECKOH (OPMBI AHAMETPOM
5 cM u BbicoTof 6 cM. [lnaMerp o6pasuna moskeH ObITh MEHbLIE BHYT-
peHHero guaMerpa cTakaHa I He MeHee YeM Ha 4 MM, a N0 BHICOTe TOY-
HO COOTBETCTBOBATL PACCTOSIHHIO MeXAY NepHOPHPOBAHHBIMH JAHMCKAMH
6 B cobpanHoM cocrosianu. Ilpurorossnexne ofpasua H3 napaduHHPO-
BAHHOTO MOHOJIHTA JOJIKHO IIPOM3BOAMTBCA He GoJee yeM 3a 1 4 jo Ha-
uyana onmuita Ha GHAbTpanun. Jlo ycTaHOBKH B npuGop roToBHIH o6pa-
3el| MOJKEH XPaHUTLCH B BO3AYIIHO-BJAXHEIX YCAOBHSX.

MocnenoBareapHblii NOPAROK 3arpy3KH MOHOJHTHOTO 00pasua B
npubop-rpyHToOHOC

1. O6ofimy u3 TOHKON 3JAaCTHYHOH pPE3HHHl B BHAe TPYOKH aAnamer-
pom 4 cM u anuHOX 12 ¢M NMOMeCTHTb BHYTPb Koabua [ M HATAHYTH Ha
cro xpas TakuM 00pasom, 4yTo6nl HaTSHyTas o6ofiMa BIYTPH KOJblla HMe-
Ja BHA, MOKA3AHHHIH HA PHCYHKE MYHKTHPOM 7

2. Ha natpyGoK 4 olleTh UHCTYIO DE3HHOBYIO TPYOKY € 3a:KHMOM H
NpH OTKPBITOM 3aXKHMe PTOM BTAHYTb B ce6a BO3AYX C-TAKHM YCHJIHEM,
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yTOOW pesunOBas o6ofiMa HKAOTHO oOAerJa BHYTPEHHIO NOBEPXHOCTL
KOJIbLa, NIOC/Ie YerO 3aKHM 3aKPBITh.

3. BeraBuTh 0fpasen rpyHTa B KOMbIO H OTKPHITh 32)XXHM Ha pesu-
10BOK TpyOKe, B pesyJbTarte Yero pesnHoBas ofoiiMa pacnpaBuTCs, 060-
KMeT 1 3aKpenuT obpasel B KOJBILE.

4. ITocne sroro coOpath npuGoOp-FPYHTOHOC, KaK NOKa32HO Ha PHC. 2,
YKPEenHTL ero B BEPTHKAJbHOM IIOJOXEHHH Ha J1a60paTOPHOM IUTATHBE M
COOTBETCTBYIOIUHM 06pa30M YKOMIJIEKTOBATb HA HEM H3MepHTENbHYIO
rpyOky, MaciTalbHYI0 JHHEHKY H NOCyAy AAs cjauBa (uabTpyrouefcs
HHAKOCTH.

5. K GokoBoMy naTpy6ky 4 NOACOeIHHHTb J1abopdTOPHEIH KOMIpec-
€Op MAH. GaNJOH C CXKATHIM BO3AYXOM, obecleyHBaiole peryaupyemoe
H H3MepseMoe JaBJeHHe, H K BepXHeMy naTpy6ky 4 — GyThlIb ¢ BOAOH
A1 ee nmojaud B npubop. B pasbHeliieM onbIT Ha GHABTPALHIO DPOH3-
BOAHTL TOYHO TaK, KaK yKa3aHO BbIlUE, MJIS PLIXJbIX T'PYHTOB.

Kosdpduumenr duasrpaumn rpywta cMfc, 10 pe3yanrataM H3Mepe-
HH PACCUHTHIBAIOT No dopmyJe

Ky — a L In (25 — 2) /(2 — 2o)
*= pe T '
rae T - uamepesnoe BpeMf MaleHHs YPOBHS, C, APYTHe BEJHUHHEI, CM,
NOKa3aHbl Ha PUC. | AAHHOTO NPHJOKEHHS.

VYMHOMKEHHEM pe3ysbTaTa Ha KoadOHUHEHT pasmepHocTH 8§64 moay-
¥aI0T KoahhHUHEHT DUABTPALHH, M/CYT.

OTAHYNTeNbHEIMH OCOBEHHOCTAMH H AOCTOMHCTBAMH JaHHOH MeTOMH-
KN ABJAIOTCS HECJOXKHOCTh M JOCTYNHOCTD YKOMIWIEKTOBaHHA NprbOpa,
NpOCTOTA TEXHHKH 3KCNepMMEHTa, KPAaTKOBPEMEHHOCTh ONpPEAE/eHUS He-
34BUCHMO OT BEJHYHHB BOJONPOHHIAeMOCTH [IPYHTOB, OXBAaT BO3MOX-
HOCTLIO HCOLITAHHA HA BOAONPOHHLAEMOCTb BeeX Oe3 HCKIIQUEHHA IPYH-
TOB — HapPYLIEHHON ¥ HEeHAPYIIEHHOH CTPYKTYPHL.

Meronuka anpoGuposasa 8 HUMOCIT MuoroseTHHM ONELITOM €€ npH-
MeHellHst B IPaKTHYeCKHX IeJfX, CBA3aHHLIX C HHDBEKUHOHHLIM 3aKpe-
DACHNCM TPYHTOB.



IIPHJIO)KEHHE 8.

ONPENEJNEHVE 3ABUCHMOCTH BPEMEHM
FEJIEOBPA30BAHHUSA OT OBBEMHOTO
COOTHOIEHHA KOMITIOHEHTOB
SAKPENNAIOLIUX CMECEN
AJig2 ONHOPACTBOPHON
JABYXKOMHNOHEHTHOH CUJIUKATH3ALLUU
U CMOJIN3AHHU MMECYAHDBIX TPYHTOB

MeToaAuKa YKa3aHHOTO ONpeAENeHUs] IPHBOAHTCA Ha HpHMepe OLHO-
PacTBOPHOH CMOJIM3allMH HA OCHOBe KpenuTeas — KapGaMHAHOA CMOJB
mapke M u 3 %-HOro pacTBOpa COASHON KHCAOTH B KadecTBe OTBEpAH-
T,

B 4—5 crakaHunkoB BMecTHMOCTbio 150—200 cm3 HanuBalOT 3apa-
Hee NPHIOTOBJEHHLIH pacTBop kpennTens M (p=107—1,08). B crakan-
YHKH C pacrBopoM H3 GIOPeTKH NpPH TUIATENbHOM NEPEeMEIHBAHHH CTEK-
JAHHOA ma/JOYKOH NMPHAMBAIOT pasHble KoJuuecTBa 3 %-HOrO pacTBOpa
conanoft kuesmots (p=1,013). Konuuecrsa 3TH HOJXKHB COOTBETCTBO-
BaTb OOBHEMHHIM COOTHOMICHMsIM, NpHWBeAeHHLIM B Taba, 6 pasa. 2.

Tab6auna

lipumepnas  RO3MPOBKA  COJNAHOW  KHCJAOTHL K  TIOPSAOK  3afHCH
onpejeseHnsi BPEMEHH reieo6pasoBanus

Q6veMb 3akpenfio-
KX pacTBopoB, cM? Bpems Bpems Bpeums re-

Ne onipe- Hauana | okoHuanus | nec6paso- | Temnepa-
ReneHu o onbITa, ornpiTa, BauMs, Typa, °C
cMOJIBL, 3 l_/f';‘on Y—MuUH Y—MHH 4-MHH

p=1,08 p=1‘(')13
i 100 6 12—00 | 12—10 10 20
2 100 5 12—05 12—40 35 20
3 100 4 12—10 13—30 14.20 20
4 100 3 12—10 15—25 | 3u.10 20

3a BpeMs resieoGpasoBaHNs NPHHEMAIOT MPOMEXYTOK BPEMEHH Mex-
Ay OKOHYaHHEM BBEJCHHA HYXXHOTO KOJHYECTBA KHCJIOTHI B CMOJIY M MO-
MEHTOM Nepexoja NPHIOTOBJEHHOH CMeCH H3 JKHAKOTO COCTOSIHHS B XKe-
neobpasnoe. Tor ke NOPANOK onpejelieRHs BpeMeHH rejeobpasoBaHHsA
coxpaHsiercss M NpH NoAGope PenenTyp OZHOPACTBOPHON CHAHKATH3ALHMH
C TOHl TOJBKO pAa3sHHIed, YTO B KauecTBe Kpemurtesas Oepercst pabounit
PacTBOp CHJIIHKATa HaTPHA, a 3a KOaryJHPYiOUlHe KOMIOHEHTH — COOT-
BETCTBYIOIIHe OTBEPRHTENH pabounX XoHueHTpauwil. Hcxaoyenne co-
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cTapaseT reseobpasyiolliil pacTBop, NOJyuaeMulii Ha OCHOBE CHJHKara
HATpHSt H OpTOGOCHOPHOH KHCJAOTH, KOTA2 NHOPANOK CMeleHHs PacTBoO-
poe o6paTHbiil — X pacTBOpYy KHCJIOTH (100 MJ) nNpHidBalOT pasHbie KO-
JANYeCTBA pacTBopa cHaHKaTa HaTpud. OGbeMHEE COOTHOWIEHHS KOMIO-
HEHTOB 3aKpelisiollX cMecell AJst pasHbIX CNOCOGOB CHIMKATH3aUHH
npuBefeHsl B TaG/ld. 2 OCIIOBHO yacTH.

ITPHJIO)KEHHE 9.

JIABOPATOPHOE 3AKPENJIEHHUE
CUJIUKATH3ALMNEN U CMOJIM3ALLUEN
NECYAHDBIX TPYHTOB

JlaGopaTopHoe 3aKpem/ieHHe TPYHTOB NPOH3BOJMTCA € UE/bIO YTOU-
HEHH JAaHHHX O HPOYHOCTHBIX, Ne(hOPMAlUHOHHLIX M APYTHX CBOHCTBAaX
32KpeNJIeHHOrO0 MaTepHa/a H 3aKJIOYaeTcsl B HATHETAHHUM B HMX NOJ JAa-
BJIeHHeM 3aKPEMJISIOIIHX PeareHTOB MO LAHHOI peuentype W B NOCJeny-
IoLIeM ONpefeJeHHH COOTBETCTBYIOINX MCXAaHHYECKHX M APYTHX Xapak-
TEPHCTHK 3aKPENJIECHHEIX TPYHTOB.

3aKpen/eHHe I'PYHTOB OCYLIECTBASIETCH HA RpHOOpe, CXeMaTHYECKH
NMOKa3aHHOM Ha pHCyHKe. IlpH6Op COCTOMT H3 IWITAaTHBAa CO CTOMKaMH,
meTaanuyeckux Tpy6or anaMerpom 40—50 mM n BeicoTol 200—250 MM
¢ HAaBHHYMBAIOWMMHCS KDHIUKAMH H MEPHOTO LHMJHHAPAZ H3 OPrcrekJa
o6beMom g0 1 i, paccuntarHoro Ha aamaeHHe 0,8—1 MIla. Tpy6k4
BHYTPH NOKPHIBAIOT TOHKHM CJOEM napaduHa H B HHX NMOCTeNEHHO ¢ NOo-
CJAOKHLIM YIJIOTHEHUEM 3arpyXaioT UCOHTyeMble TPYHTH, NOCAe 4ero
TPpYOKH INpPHAKHMHBIM  KYJI44KOM IJJOTHO 3aKPHIBAIOTCA  KPBHIIKAaMH.
K KphluIke NOJABOAUTCSH PE3HHOBLIA LIIAHT, COeRHHAIOWHAHA TPYOKY ¢ Mep-
HBIM IMJIMHIPOM, 3aNOJHEHHBIM refeo6pasyiolinM pactsopom. K mep-
HOMY LHJIHHADY NOAKJIOYaeTcs /1aGopaTOpHBEIE KOMIPECCOp H C €ro mo-
MO0 Yepes chiofi IpynTa B TpyGKe NpoKauMBaeTcsi reseobpasyiowiust
pacTBop.

Ilpu orcyrerBud Takoro NpuGopa AJS NAHHOIO ACHLITAHHA MOXHO
nNpuMeHHTL Gosiee BpocTOM MeToA. McnmTarHe NPOBOAMTCA B METaJJH-
geckoll TpyOke muaMetpom 40—50 MM u BeicoToH 300 MM. BHyTpeHHAA
nNoBepXHOCTh TPYOKH napaduuupyercsd. Ha HuHXKHHE KOHeL HaBHHYHBA-
€TCs KphIUIKA C NeppOPHpOBAHHBIM AHOM M TYOGYCOM [/ CTEKaHWs pa-
crBopa. Buauane na aHO TpyOKH 3arpyxaercsl KPyNHHHA YHCTHIH mecox
cnoeM 5—10 Mm (PurabTp), 3aTeM HeOONLIIEMHE NOPUHAMH € KanmJAAp-
HBIM MOACOCOM BOAM 3arpyaerca 120—130 r ucmeityeMoro rpyHTa.
Tpy6ky ¢ TPyHTOM HOABEWIHBAIOT K IITATHBY H B Hee MOCTEHEHHO MO
CTCKAAHHOH Dasouke BausaioT 250—300 cM® reneobpasyiomero pactsopa.
PacTBop CaMOTeKOM NPONUTHIBaeT FPYHT U 3aKpenaser ero. B oboux
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CIyyasx yepea CyTKH oOpasub! 3a-
KpeNIeHHOro FpyHTa H3BJEKAIOT-
€l H3 cjerka I0AOTrpeBaeMbIX
TpyOOK, PpacnuUIMBaioTCsl Ha OT-
IeNIbHBIR IMIHHAPH BBICOTOM 50—
60 MM u 3aTeM [IOABEPraioTca
COOTBETCTBYIOUIHM HCIBITAHUNM,
Ilpu HeoGXOAMMOCTH 3aKpenJeH-
Hble TPYHTH MCHEITBIBAIOTCA Ha
BOAOMPOHKIAEMOCTh 10 METOAHKE
corjiacHo npuJy. 7 (cM. pHc. 2).

ITpu saxpensenun rpyHsTOB
c10cof0M rasoBOlf CHJIHKATH3A-
LUHM TPYHT 3arpyxaercst B TpyG-
KY C TOCJOMHBIM YNJOTHEHHEM,
IJIOTHO 3aKPLIBAGTCSl  KPbILIKOH
TIPHXKHMHBIM KyJaukoM. K KpBbIil-
Ke TMOXBOAATCA fABe De3UHOBHIE
TPYOKH, OJHA H3 KOTOPHIX coe-
JMHAETCST C FasoBbiM  GanyioHoM

Pucynox. Cxema npubopa past na-
GOpaTOpHOTO 3aKpenjeHus mnecia-
HbIX rpymon no MeETOJHKe

uepes peAyKTop, Apyras — ¢ Mep-
HHIM LHJHEAPOM, B KOTOPHIH 3a-
JIHBA€TCA PACTBOp CHJHKATa HAT-
pua (CM. DHCYHOK).

Uepes rpyHT HarHeTaercs

HYXHOCII

| — wTaTHB; 2 — Tpy6Ka-TPYHTOHOC, 3 —

Kpbiulka;, 4 — NPHIKHMHOE YCTPOHCTBO;

5 — UMAMHAD € 3aKPENAAKUIMM PacTBO-

pom; 6 — orBepcTHe C NPOGko#; 7 — Ma-
HOMETP

CHayaJla yrJaAeKHCJHH ras B o0mbe-
me 0,5 g (nIpH OTCYTCTBHH pacxoaomepa 06EM OPHEHTHPOBOUHO YCTa-
HaBJIHBaeTcsA 1O BpPEeMeHH HarHeTaHus: 1—2 MUH TpPH JABJCHUH
0,02 MIJa, 3arem 80—100 cm3® pacrBopa CHJHKaTa HaTpHs H BHOBb
yrJeKHCbi ras B o6bveme 1,5 1. T'pyHT nocie 3akpenyieHHs u3BJEKaeT-
¢l H3 TPyOKH, NOAOrpeToil A0 pa3MsryeHHs mapaduHA, PACHHJAHBAETCA
Ha LUHJMHJDL H MOABEPraeTcs HCNHLITAHHIO HA NPOYHOCTL NPH CXKATHH
¥ BOJAOYCTOHYMBOCTD.

Jaa naGopaToOpHOTO XHM3aKpeNJeHHS TPYHTOB HHbekuMeH yaoGeH
B NPHMEHEHHUH BaKYYMHHIH Hacoc-KoMmnpeccop aasjenneM pno 0,4 MIla,
C 3/eKTpoiBHrateseM sasofa «Pusnpubops Ne 2 uM. A, B, Jlynauape-
koro (r. Kupos).

ITPHJIO)EHHE 10.

JIABOPATOPHOE 3AKPENJEHUE CUJINKATHU3ALLMEN
NPOCAAOYHLIX JIECCOBBIX TPYHTOB

O6pasust rpyHTOB Ana JabopaTopHoro 3aKpemseHHsi MOryT OBITh
MoJiydeHs! H3 MOHOJIHTOB, OTOGDaHHBIX B MOJEBHIX YC/IOBHAX H3 KepHOB
uau B lwypde, Ho 6e3 MpUMEHEHHSA B3PLIBHBIX PadoT. MOHONMTH H KepHH
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HeNOCPeACTBEHHO NOC/E H3BJICUEHHS H3 MaccHBa HEOBGXOXMMO NOKPHITH
THAPOM3OMALHONHBIME MaTeprajami. B cBA3u ¢ aHH30TponMell MaTepHa-
J4 NPOCTPAHCTBEHHAs OPHEHTHPOBKA Mpo6 n0JKHZ OHTB CTPOro yka-
3aHa.

Hdast u3roToBieHHs 00pasloB NPeABAPHTENbHO H3 MOHOJHMTA HCCJe-
JyeMoro MarepHa/ja BHIHJHBAIOT IJIACTHHLI-3aTOTOBKH [IPOH3BOJbHON
KOHQHIypauyH TOJUMHON, HeCKONbKO Ooubilleli TpebyeMo# BhICOTH 0O6-
pasua. [Ipu 9TOM BHIPABHHBaIOTCS! TONBLKO JBe MapaJuiejbHbie Mpani. 3a-
TeM B 3Ty 3aTOTOBKY NOrpyaloT Koabuo. IIpu 3ToM Hasuune 3a30poB
MeXJy TPYHTOM H KOMblIOM MOpsiKa 2—5 MM He YXYAILI4€T KauyecTBa
napo6el. Bricota koabia coctaBaser npubausurenbHo 0,5 BHICOTHI OTOM-
paeMoro 0o6pasna. 3atem B DJIaCTHHY-3arOTOBKY BHYTPH KOJba NOFPY-
Kal0T NPOGOOTOOPHHUK, NpeicTaBislHE cob60f MeTanIHYecKHH LH-
JIHHID, Y KOTODPOTOo NnepelHsia 3a0cTpeHHas yactb (10—15 MM mo BhicoTe)
MeHblle Ha | MM (nO BHYTpEHHeMy nHaMeTpy) octafbHOi uactH. lo-
rpy:esne npobooT6OpPHHKA NPOU3BOAHUTCA OLICTPHIM M MJABHBIM ABHXKE-
HueM. Jlas norpykenus KoJbna, a 3arem H npoboorbopHuka B obpazei
MoxeT OBITb HCHOJIb30BaHO n10060e YCTpoiicTBo, obecneynpalomee A0CTA-
TOYHOE YCHJIHE NPH PABHOMEPHOM MNOCTYNATeJbHOM BEPTHKaJBHOM JBH-
XKEHUH,

Vispilevenne uu/imHApHueckoro ofpasua u3 npo6oorGopHKKa oOCY-
HIECTBJSETCA BLITANKHBATeJEM, AUaMeTP KOTODOTO MEHbLIE BHYTPEHHETO
auameTpa npoboorGopuHka Ha 1—2 MM. [Tepen mucmosbsoBanueM npo-
6o0T00pHEK HeOGXOAMMO CMa3aTh TEXHHUECKHM BasenuHoM. Iloayuenune
ONHCAHHLIM CTIOCOOOM 06pa3ubl MOTYT GHEITH HCNbITaHb! 6e3 AOMONHHTEMb:
HOH o6paboTKu., STHM cHocoGOM BO3MOXKHO NOJyuyeHHe oOpasuos pas-
MepaMH, HeoOXONMMbIMH AJs1 BCEX BHJOB HCNBITaHHH, PEKOMEHLOBaHHBIX
A8 CHARKATHPOBAHHOTO TPYyHTA.

Uncno HenbiTaHui 06pasuoB, HATOTOBJEHHBIX H3 3aKPEIICHHOIO CHO-
co00M CHIMKAaTH3aLHK NPOCAZOYHOrO TPYHTA, AOMKHO OHTb He MeHee
TpeX. B ocTasbHHX ciydasx BLIGOp HaHMEHblEro 4pc/ia 06pasiuor npo-
M3BOAMTCA MO KohQHUMEHTY BapHauuu, NOJYYeHHOMY npHa o6pabortke
JaHHBIX MCNbITaHHI 06pasLoB Ha CKaTHE.

Uncno 06pa3loB Ha3Hauaercss B 3aBHCHMOCTH OT K03(-
(hduMelTa BapHaLlHH:

15'.!!.325'...'6
20 ..., .4 30 .,....9

Ins pacueTa napaMeTpoB CHIMKATH3ANUH TPYHTOB HeOGXOAHMO Mpo-
BECTH ONLITHOE 3aKpeljleHHe OGpa3loB HEHAapYIIEHHOR CTPYKTYpH B Ja-
6opaTopHBIX ycnoBHAX. JlaGopaTopHoe 3aKpellleHHe TPYHTOB OCYINECTB-
JAETCA Ha CrenuajJbHOM NPHGOpe (CM. PHCYHOK).

O6pasel rpynra 3aKkpemisercs PacTBOPOM KHAKOTO CTeKJa, HOCTY-
naloIero Noj AaBjeHHeM H3 PacTBOPHOH KoJOH uax Gaarojaps paspe-
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Pucynok. Cxema npuGopa aJA naGopaTopHOro 3axpemJeHus MPocagoys
HBIX JeccoBbIX rpyHroB no meroanxe Pocrosckoro IMpomctpoit HUHnpo-
exra

1 — UHJHAAD € HArHETAEMbIM PacTBOPOM; 2~ KOAbUO C 3aKpPEmafieMbiM TPYHTOM;
3 M 7 — KphlKH; 4 — CTPyOnHHa; 5 —Kon6a c GuAbLTPATOM; 6 — PE3HHOBHIE NPO-
KAafKH

WEHUIO, CO34aBaeMOMY B 06pasue NyTeM OTKayKH BO3AYXa M3 KOO
AJs PHABTPALHH.

PaGora na npubope coctout B caeayiomem. Koanio ¢ obpasmom
TPYHTA TOMEUIAeTCA MeXKAy BEepXHeil H HUXKHeil kpulllkamu. Ceepxy H
cHH3Y OO6pasell OrpaxieH peLleTKaMH, KOTOphle NPeROXPaHAIOT ero or
paspylleHus NPH HHbEKUHH pacTsopa. K HuXHell KpbilIKe UIJIAHFOM MpPH-
coefuusierca Koaba ¢ paboyHM pPacTBOPOM, a K BepXHeit — kosaba ¢
¢unprpatoM. CrpyOunnHaMH, pe3HHOBBIMH HPOKJaJKaMM M ULIAHIaMH
obpasel; repMeTHyeckH coefuHeH ¢ obemmu koanGamu. Ilpu apocrarouxo
XOpouleil MPOHULAEMOCTH TPYHTA HHDBEKUHMIO PACTBOPA Yepe3 HET0 MOXK-
HO OCYIIECTBHTb 3a CYET Pa3pexKeHHA, CO3RaBAEMOT0 BAKYyM-HacocoM B
Koa6e ans ¢uabTpaTa. B Apyrom ciaydae Heo6XoauMo K3ObITOYHOE JAaB-
JIEHHE, KOTOPOE CO3[aeTCsl HarHeTaHHEM B PaCTBOPHYIO KOOy CIKATOTO
BO34yXa OT Komnpeccopa. Dojee kauecTBenHOe 3axpellsieHHe I'pyHTa B
Na6GOpATOPHHIX YCJAOBHAX JOCTHraeTCsl IPH HCIOJb3OBAHHH BaKyyMma.

Tpu naGopatopHoM 3aKpelmsIeHHH TPYHTOB OCOGEHHO BAXHO Npa-
BHJAbHO BHINOMHHTL BCe 3aMephbl, B NPOTHBHOM CJyd4ae BO3MOXKHH 3HA-
YUTe/bHbE OIIMOKY B ONpEJE]NEeHHH 3aTPaT JKHIKOTO CTeKJa MPH COCTaB-'
JIGHUH OpOoeKTa CHJAMKATH3ALUHM rpyHra. Jsa pacuera nmapaMeTpOB CHJ/H-
KATH3aUHH TPYHTOB NMPOH3BOAAT 3aKpellieHHe 0o6pasuos rpyHra pacrso-
pamu naotHocteio 1,1—1,17 rfcum?,
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ITpu.8aKpenaeHHd 00pasuos PacTBOPOM JKHIKOFO CTeKJa €ro TeM-
nepatypa noaxua Onrh 18—20°C. KouuyecTBO npomyckaemoro uepes
obpaser pacTBopa A0MKHO ObiTh He MeHee 12—15 oGbemos camoro 06-
pasua, a CKOpPOCTh HATHETaHMsi He JO/KHa mpesbiaTh 10-—15 cmd/Mun
npu puamerpe obpasua 40 u suicote 60 MM, [Tocne sakpensenus obpas-
OBl BHLAEPXKHBAlOTCA 3—7 CYT B SKCHKATODE B BO3AYLIHO-BJ2XHOCTHOH
cpede, 3aTeM MCHBITHIBAIOTCH Ha cxkathe. VIX npouHocth B BoO3pacre
'28 cyT onpefesSieTcs PacyeToM

RZ@ = Rn n,
rxe R, — NPOYHOCTb NIPH OJHOOCHOM CXKaTHR ofpasua co CPOKOM TBep-
A€HHS N, CYT; 1 — NePeBOAHOH KO3pdHLHEHT.

IlepeBopnoil k03pGHUHEHT 1) NPHHHUMAETC B 3aBHCH-
MOCTH OT CpOKa TBepAeHHs 06pasyos, CYT:

..., .. L6T 10 ., ,, 125
3 ., .+ ., 148 16 , ., ,, 116
5 .+ ¢« 13 21 .., , . 107
7 .+ 4 0 13 28 o o o .1

Ipu zpyrux cpokax TBepjeHHs 3HaueHMe Ko3hduuHeHTa 7 ompene-
JISIIOT HHTEpHoJsAiHeH.

Yucno 3axpernyieHuii mpo6 rpyHTa HOMKHO OHITH He MeHee TpeX. 3a
MaKCHMAaJIbHYIO NPOYHOCTb HA CXKATHe HPHHHUMAETCH CPEefHAS BeNHYHHA
M3 Tpex MaKCHMaJsbHBIX 3HaueHHH NPOYHOCTH MCHEITAHHHX 00pasuoB.

Has nonyuennst nokasartedeil IPOYHOCTH Y TPOCALOUHOCTH HpH pas-
JIUHBIX YJAeJbHBIX PACXOAaX CHJIHKATa HaTpHs 06pasubl TPyHTa 3aKpen-
JSI0TCS pacTBopaMH mjorHoctsio 1,17; 1,15; 1,13; 1,1 r/em® Has ompe-
JeJleHus TIPOYHOCTH GepyTen o6pasunl TAKOTo Xe pasMepa, Kak W B nep-
BoM ciiyyae. Jlaa onpeieftenusi NPOCajOUHLIX XAPaKTEDPHCTHK H COMpO-
THBJICHHS] CABHTY rpYHTOB aHaMeTp oOpasia JdoJixeH ObiThb He MeHee
100—110 MM, a ero Bricota — 45—50 MM, 3akpensieHne 06pasiuoB AHA-
mMerpoM 40—60 MM IPOH3BOAMTCH RO NOsABJEHHS (UJIbTPAaTA B KOJHYE-
CTBe, HE mpeBbunatomem 15—20 cMm?, a psa o6pasuos auamerpom 100—
110 MM — 35—50 cm3,

HPHJIO)KEHHE 11,

ONPENENEHUE NMPOYHOCTH

NP OKHOOCHOM C)KATHH
SAKPEIIEHHBIX CUJIMKATH3AUUER
K CMOJIU3ALLMEN TPYHTOB

OG6pasupl JOKHEI HMETh LHJMHAPHYECKYIO (OPMY ¢ COOTHOLICHH-
€M BHICOTHL K auaMerpy B/D=1,5/1. B KauecTBe HOPMHl PEKOMEHIYeTCH
UWIHHAD AHaMeTpoM 40-—50 mM. OTK/IOHeHHE OT 3THX peKOMeHAAUH
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AOMycKaeTcA B npefeaax =2 MM (zuamerp) u no 10 %' (ornowenne
BHICOTH K AuaMeTpy). omyckaercs MPOHSBOAUTL MCIIHTAHHE 3aKpenJieH-
HHX TPYHTOB M Ha 00pasuax KyOuyecKOi M NPH3MaTHYECKOH (OpMbl.

TopuoBLe NOBepXHOCTH 06pasua ACJAKHB OHITL NapaJiebHbl APYr
apyry (HeGoabuwias HenapasieibHOCTh — o 1,0 MM no auamerpy —
JIOIyCKaeTCsi B cJydae uchbITaHHs o6pasnoB Ha mpecce ¢ JIETKONOABHK-
HBIM 11apHupoM). TOpHOBbic NOBEPXHOCTH He JOJIXHLI HMETh BbIIYKJIO-
cti Gosee 0,1 mMM. BaaxcuocTh M HAOTHOCTh 06pa3LOB AOJKHLL COOTBET-
CTBOBATh €CTECTBEHHOMY COCTOSIIIMIO B MeCTe B3SITHA HPOOLI.

Hcenbitanne 1na cokatHe MOXET NPOM3BOAUTHCS HA JOGOH NpHroi-
HOH A/ 3TOH LeJH HCNbITATENbHOH MamHHe (mpecce). MouHOCTL npec-
ca BbIOMpAeTCA HCXOAS M3 OXMIAEMEIX YCHJRH paspylleuus, NpHYeM
IIKaJa CHJIOH3MepuTess BEIGHpaerca Tak, YToGbl paspyluaiollie Harpys-
KH (PUKCHPOBA/NNCL BO BTOPOH H TpPeThell YeTBepTsX, I'le TOUHOCTh MOKA-
3aHHi MaHOMeTpa GoJiee BHICOKAsL.

IlnuTel npecca AOMXHH OBHITb XOPOWIO OTLIK(MOBAHHHMH, a6CoO-
JIOTHO CYXHMH, He 3arpsi3HeHHBIMH MacJaMH H ocTaTkaMu rpynra. Oana
H3 IJUT (KeaaTeAbHO, BCPXNAN) AOJAXKHA ObITh CaMOYCTallaBiuBaloweli-
Cs H HMeTb cdepHyecKylo «miaBalouiyio» onopy. TounocTb paboThi mpec-
ca JOJIXKHA IlepPHOAHYECKH KOHTDOJHMPOBATbCH TAaPHPOBOUHBIMH NpHCIO-
COG/IeHUAMH.

O6pasurl ycTaHaBiUBAIOTCA HA HHIMKHIOO TJHTY Dpecca ¢ TOHKHMA
PHCKaMH B BHJE KOHIEHTDHYECKHX OKPYXHOCTeH C AHaMeTPOM, PaBHHIM
JHaMeTPy HCMBLITHIBaeMBbIX 06pasuos, uTo 00eCleYHBAET NPOCTOTY LEHT-
pupoBaHnusi o6pasuos. CKOpoCcTh Harpyxenns nouaxua 6mre 0,01 MIla 8
1 mun.

Pacuer, [To MakcumanbHOH Harpymamoweil cuie P, H, onpesenser-
¢ mpeAes NPOYHOCTH I'PYyHTA Ha OLHOOCHOe CkaTue, MIla

rae F — nomanp HarpyxkaeMoit rpand o6pasua, cm2

Ta6auua. Hannvie koshduuuenra K ana pacuera nmo dopmyse (2)

OTHoweHHE BBICO-~ 3HaueHue Ko3d- OTHOIIEHUE BLICOTH 3HaucHHe KOG~
TH 06pa3ia K ero ¢nuuvcHTa K ofpasua K ero Aua- duumenta K
AUaMeTpy MeTpy
0,50 0,54/0,63 1,5 1/1
0,75 0,66/0,78 1,75 1,03/1,02
1 0,82/0,9 2 1,06/1,03
1,25 0,9/0,96

Mpumeuanne. Jlo uepTe npuBenens sxauenns K npu geicrsnn
HATPYKAIOUMX CHJ NepneHJHKYJISPHO K IpeHMYLIeCTBEHHOMY Hanpasje-
HHIO MOp NPOCAJOYHHIX JIECCOBHX [FPYHTOB, 3a UepTOH ~— HAPAMAEIbLHO
HanpasJieHHIO IOp.
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B tom cayuae, ecii 00pasubl HMEOT OTHOMIEHHE BHICOTH K JHAMeT-
py, otanuHoe or 1,5, Heo6X0AHUMO NMPOBECTH NepepacyeT no Qopmyie

R=KR,, 2
rae K — kootdpuuuent, npuHHMaeMblii 10 Ta6JHLe; Ro — OPOYHOCT INPH

CXKaTHH, onpefesieHHass Ha o6pasiax ¢ COOTHOHICHHEM BLICOTHI K HAHaMeT-
py, He paBHOM 1,5.

[ 3aKpensieHHbIX NeCYaRBIX H KPYNHOOONOMOUHKEIX PPYHTOB 3a Be-
Juyudy K nomyckaeTcs NpHHHMATh CpeiHeapHdMeTHUeCKOe 3HaueHHe
npUBeACHHBIX B TabJ/Hue BeJHYHH A0 H 32 YepToH.

HPHIIO)KEHHUE 12.

ONMPENEJAEHUE NMOABH)XHOCTHU
ILEMEHTHDBIX U LEMEHTHO-TANMHHUCTDLIX
PACTBOPOB
MNpub6op
Kouyc AsHHHM thna KP-1 (pucysok)
Ocrosrble danHbe

IIpegesn H3MEPEHHA, CM . + . + « & & o « 10—25
TTorpeiiHoCTb H3MEPEHHSA, CM & « v « 4 & & 4 & +0,5
TaGapuTHble pasMepe, MM , . . . « + + o . 345x90
Macca mpubOPa, K& , o 4 & + 4 « o 4 o o 4 2,1

Pucyuok. TpuGop (xomyc) pan

onpelesicHHs MOABHIKHOCTH ne-

MCEHTHBIX H TJHHHCTBIX PAaCTBO«
pos




PyxkoBOACTEO N0 BKCIIYaTAUMH

IIpuGop cCOCTOHT M3 KOHyCa H UIKaJbl, YKpelJIeHHOH HA MeTasiH-
1eCKOM OCHOBAHHH, BHIOJHEHHOM B BuJe AHCKa. BeiBepka gmucka B ro-
PU3OHTAJIBHON IJIOCKOCTH NMPOH3BOAHTCS C MOMOIIBIO BHHTOB IO YPOBHIO.
Ha nucke ykpensiena iIKaja, HMeOWas KOJbUEBHE DHCKH ¢ Luppamy,
ITpu MaMepeHun MIKajia TOKPHIBAETCH CTEKJIOM.

Topanok onpeneneHns MOABHKHOCTH PACTBOPOB CACAYIOLIHH,

1. Briseputhb wkajy npubopa no ypoBHIO.

2. TIpOMBITE CTEKJO, BBITEPETh HACYXO H NOJOXKHTbL Ha lIKaJy.

3. YcTaHOBHTh B UEHTPe WIKAJbl N0 KOHTDONBHOM PHCKE KOHYC,
npejBapHTe/bHO NPOMbBIB ero BOAOH M BbiTepeB HacyXo.

4. Hamuh B KOHYC 10 Kpaes HHbEKUHOHHBIH PacTBOp.

5. OcTOpOXKHO, NAABHO, ABYMS PYKaMH NOAHATh KOHYC.

6. OrcunTaTh HO LIKaJe B ABYX HANPABACHUAX NHAMETPH HAHGOJb-
HIEro pacnJibiBa.

7. OnpenennTs mo NONYYEHHHM OTCYeTaM CPeAHMH JuUaMeTp pac-
NJILIBA.

8. ITpOMBITb KOHYC H CTEKJIO H HACYXO BHITEPETh.

TIPHJIOXEHHE 13.

MACCOBOE ONPELEJAEHHE NAOTHOCTH
IREMEHTHBIX U LEMERTHO-TIHHHUCTBIX
PACTBOPOB

T10THOCTD PacTBOPOB MACCOBBIM CNOCOOOM ONPEAEasioT JaTyHHBIM
CTaKaHYMKOM C IUIOTHO 3aBHHUHBaiollelics npobkoit (pucyHOK). B mpo6-
Ke eCcTb OTBepPCTHe [Jsi BbIXOJa H3JHIUHEro pacTBopa. OmpeneneHne
NPOU3BOAAT CACAYIOMHM OGPA3OM: HAaXOAST Maccy CTaKaHYHKA MYCTOTO
P, ¢ pucTRANHpOBaHHOK BOJOH — Py W C TJHHHCTHIM pacTBOpOM — Pj.

MnotHocTb pacTBOpa (r/cM®) BHUHCAAIOT Mo QOpMYyiie

o — PP
YT op—p
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Pucynox. Mepnuslii  cTakanyuk

Aas onpene.nenuu NJAOTHOCTH fie~

MEHTHBIX B HEMECHTHO-TAVMHUCTLIX
pacTBopon

Pucynox. Apecomerp ans uaMepe-
HHS NJOTHOCTH UEMEHTHLIX W Ue-
MEHTHO-TIMHHCTBIX PAcTBOPOB

HNPHIIOKEHHE 14,

APEOMETPUYECKOE USMEPEHUE NVIOTHOCTYH
UEMEHTHbBIX U LEMEHTHO-TJIMHUACTBIX
PACTBOPOB
Npunéop
Apcomerp AT-3III1 (pucynox)
OcrosHele Garroie

[penen namepenns apeomerpom AT

NPH HaBepHYTOM OOBEMHOM Tpyse ., . . 0,9—1,7 r/cM®
»  CHSITOM » Y . 1,6—2,4 r/cmd
llena peneHmit Ha Wkasde apeoMerpa . . 0,02 r/cm®
Tabapure apeoMeTpa . . . .+ - a0 & . 100X 450X 460 MM
» Benpa-PyTAAPE . .. v . 120 X480 mm
Macca koMmMJeKTa, He GOJEE , o s » o . 2 «r
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Moaroroska npudopa K W3MEPEHHIO

1. OTKpbITb KPBILIKY BEAPA K BHIHYTh apeOMeTp.

2. Hanutb BOAY B BeApO.

3. [ToBOpPOTOM MNOMJIABKA OTHOCHTEJBHO MEPHOrO CTaKaHa OTKPHITH Gafl-
OHETHHIf1 3aTBOP H OTAEJNHTb NMOMJABOK M CTaKaH JApyr oT Apyra.

4. TIpoBepuTb YACTOTY MEPHOTO CTaKaHA ¥ MONABXA.

IlpoBepka npudopa

1. Hanure B MepHBIft cTakan apeoMeTrpa BOAY A0 Kpas rodpa.

2. CoepuuiTh WOMJABOK C MEDHBHIM CTaKaHOM, BHIJABHB NPH 5TOM
H30LITOK BOAM K3 CTaKaHa M MOTPY3HB cOOpaHNHll apeoMeTp B BOAY.
Bona, koTopo#i 3anmosiHeH cTakan, AO/MKHA OBITh TOH e, YTO H B Begpe.

3. Tlpu npecHo#t Bo)e apeoMeTp HPH HABePHYTOM CBEMHOM rpyse
JOJKeH NMOTPY3HTBLCS HOJ YpOBeHb BOABL B Bejpe a0 nenennss 1,0 ua
HIKajse NOMJaBKa ¢ TOYHOCTbIO 0,005 r/cM® (ueTBepTb AeJEHHA).

4 Tlpu Boge ¢ GOabmiedi MAOTHOCTBHIO (BOAA MOpCKasi, cosjeHas, Gy-
poBasi) apeoMeTp MNOTPYyxaeTcsi HAa HECKOJbKO JIeJCHHH HMXKe HeneHud,
oGosnauendoro 1,0. B artoM cayuae K pe3yabraTaM H3MEepeHHH MAOTHO-
CTH TJIHHHCTBIX PAacTBOPOB Heo6XoAHMO NpuOaBHTL NMOMPaBKy, onpejens-
eMYI0 KaK pasHoCTb Mex Ay JAejaedHeM 1,0 m nmokasanueM apeomerpa,
3alo/IHEHHOTO BOLOH.

NMpumep, Msmeperue npousBoAuTCA NOTPYIKEHHEM apeoMeTpa B
MODCKYI0 BOAY. ApeoMeTp, 3almOJHEHHEI MOPCKOH BOJOH, NpH morpyxe-
HHH B 3Ty Boay nokasan na wxasne 0,96. Ilonpaska cocraBaser 1,00—
—0,96=0,04 r/cm3, Ilpy u3MepeHWH NJOTHOCTH IVIMHHCTOrO pacTeopa
NOTpYyXeHHEM B 3TY Ke MOPCKYylo BOAY TNokKasaHue Gbio 1,41. HMermu-
HafA MJOTHOCTb STOTO PacTBOpa moJayvaercst NpubaBjeHHEM TNONPABKH, a
umenno: [,41+0,04=1,45 r/cm3,

Hamepenue mIoTHOCTH

1. Haaute B YMCTYIO KPHILIKY Beipa npoly pacTBopa M NepeMeunath
ee.

2. Hajnth B MepHBI CTAaKaH apeoMeTpa pacTBOp A0 Kpas rodpa.
CrakaH nepaTb BePTHKaJNbHO,

3. CoeuHHTb NOMIABOK CO CTAKAHOM — BCTABUTH WITHGMTH HA HHXK-
Hel yacTH nomJjaska B GaHoHeTHLIE NPOPE3H MEPHOTO CTaKaHa M MoBep-
HYTh NONJIABOK OTIOCHTENbHO CTAKaHa cJeBa Haunpaso Jo ynopa. Ilpu
9TOM M3 CTAaKaHa BBIAABHTCH H3OBITOK pacTBopa H TakuM o0pasoMm oOT-
mepuTcs 06beM HpoOhl.

4. CMbiTb BOJOW BBILABJNEHHEI PacTBOP ¢ NOBEPXHOCTH MEpHOro
CTaKaHa, yAepXKUBAs apPeOMETP B BEPTHKAJIbHOM HOJOMKEHHH.
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5. [lorpysuTh apeoMeTp B BeAPO, AATb €My YCIOKOUTLCA W CHATDH
NoKasaHHe MO LHKajle apeOMeTPa Ha YPOBHe BOJAbl B BEApE.

6. Ilpu nasepuyToM 06beMHOM Fpyse oTcueT OpaTh mo JaeBo#l mKa-
Je ¢ uugpposkoi 0,9—1,7 r/emd.

Ecau apeoMerp NpH HABEPHYTUM CHEMHOM Tpy3e MOTPYSHJICA HH-
e mocJejiHero ouH¢poBaHHOro AcieHHA Ha lkane (1,7 rfemd), caeny-
eT CHATb CHEeMHBI IPy3 H otcider 6paTh MO NpPaBoil UIKaje ¢ LHOPPOS-
Koii 1,6—2,4 r/cmd,

7. ITpn morpykKeHHU apeoMerpa B COJIEHYIO, MOPCKYIO HJM GypoByio
Boay O0s3aTe/lbHO BHOCHTb MONpPaBKY, KAK GBLAO YKa3aHO BhIllle.

TTPHJIO)XEHHE 15.

NMPUMEP NOABOPA COCTABA
ILEMEHTHO-TIIHHHUCTOrO PACTBOPA

[To npoexTy HEMEHTHO-IVIMHHCTBIE PacTBOp JOMKeH objanarb mOL-
BHIKHOCTbIO o Kouycy A3HHMU 16—18 oM, a obpasyouiuiics KameHs
uMeTh Tpefes NPOYHOCTH HPH cxaThHH Ha 28-e cyr Ryp=0,7—1 Mlla,

Huis nopbopa cocTaBa HEMEHTHO-TJIMHHCTOTO PAaCTBOpPA PeKOMEHAD-
BaH ONpejedeHHbIl BuJ MecTHOH raunul. Ee ¢usnko-mexanmyeckuit co-
cras u3secrell, [lJIOTHOCTh AaHHON rauHB pr=2,8 rfcm®, uemear Map-
kun 400.

YcranaBauBaeTCA ONTHMAJbHOE BpeMs IIPHrOTOBJICHHSI pacTBOpa.
Ero HaxoasaT caexylomuM o6pasoM: depe3 10-MHHYTHBlE NPOMEXYTKH
nepeMelINBaHHA B IVIHHOMEIIaJKe OTGHpaloT mpobul pacTBopa, A KO-
TOPHX ONPEJeNINOT BECOBEIM  CNOCOGOM  IIOTHOCTb C TOYHOCTHIO AO
0,001 r/cM® 1 mOABHKHOCTb MO KOHycy AsHHH.

OnpepessieM NJAOTHOCTb PacTBOPa M €ro MOABHIKHOCTb MOC/AE Tepe-
MelUABaHHs B TedeHHe NPOMeKYTKOB BpeMenH, cocrasisromux 10, 20,
30, 40, 50, 60 u 90 mun. Jas nepeMelINBAHHS NPHHHMaeM ILIOTHOCTh
pacreopa 1,30 r/em®. Oas nonyyenust 1 M3 pactsopa BbiGpaHHOR maotr-
HOCTH B [VIMHOMEIUAJKY 3aK/IafblBAeM KOMIOHEHTH — IJIHHY ¥ BOAY O
pacuery.

Pacyer Heo6XOZHMOIO KOJMYeCTBA KOMNOHEHTOB BeleM MO c/eny-
ouwuM bopMyaam:

= Lo (ep—0s)1000 (1y
Or— P8
B =p, 1000 —1T, (2)

rae I’ — macca rVIMHM 1A npuroToBdedust 1 m® pactsopa, xr; B — mac-
ca BOABI, KM (MPHHEMAas MJOTHOCTb BOABI Py=1 r/cM?, €JeAyeT CYHTATb,
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gt0 B — 9T0 O06bEeM BOAMI, Ji); Ep— IVIOTHOCTD pacTBOpa, r/cM?; pp =
MVIOTHOCTH TJIHHHE, I/cM3.

CorsacHo npuBefieHHEM (opMynaM, AAf NPUrOTOBJEHHA | M? pac-
TBOpa II0THOCTRIO 1,3 r/fcM® Heo6xoaumo 468 xr rauun u 832 4 BoAH.

Hausniii pacuer He YUYHTHLIBaeT BJAXKHOCTb FJHHACTOIO Marepuada
A NOKasHBaer pacXxoj, ero mo BO3AYMHO-CyXxo# Macce., B namieM npu-
Mepe BJAMCHOCTb MIMHBE cocTaBasier W=10 %,

Has yueTa BJaXKHOCTH PACCYHTAHHOE KOJHYECTBO IVIHHH JOJIK 0
ObTh  yBeJMYEHO NPONOPUMOHAJBHO coOTHoWeHHIo 14 W/100, T.e,
468(1+10/100) =515 xr.

Bona, BBOAHMas B pacTBOp BMeCTe C TVIHHOH, MOJIXKHA GBITb HCKJIO-
YeHa H3 pacyeTHoro obbema Boabl. ClleioBaTesbHO, BhlYHTaa 5H15—
—468=47 kr, uau npu naotHoctd 1 r/cm3 — 47 g, noayuum 832—47=
=785 n.

Peayabrathl naGopatopubix paGoT, npuBefeHHble B Taba. I, n03B0-
AA10T NOCTPOHTL rpadMKH 3aBHCHMOCTH IVIOTHOCTH H IOABHMKHOCTH pac-
TBOPa OT BPEMEHU NepeMeliuBanns (pHc. I).

Ta6éauna 1. Jauuvie onpefesieHnss NJAOTHOCTH W NOABHIKHOCTH
TAMHHCTON CYCNeH3un nociae nepemewnsanusi 515 Kr rauunt u 785 a1 Boab:

Eg;;ﬁ“g:: Naot- TMoasuxKHOCTL || Bpems ne- Ilaor- TTOABUKHOC TS

HHS, HOCTh, 110 KOHYCY peMeH- HOCTh, No KOHyCy
MUl rjcmd AsHUU, cM | Banus, MBH r/cm® AsHUH, cm
10 1,29 22 50 1,298 20
20 1,292 21 60 1,298 19
30 1,297 21 90 1,298 18
40 1,298 20

Ilo ykasaHHblM AaHHLIM, BPeMsi NpPHTOTOBJICHHS PAcTBOPa B HMelo-
meMes cMecuTese npuHHMaeMm 40 MHH, TaK Kak 33 3TOT NPOMEXYTOX
nepeMelnBakisg CTabuJN3NpOBATAach MJIOTHOCTL pacTeopa, Crabuansa-
UMH TOJBMXKHOCTH He npousollio. Bmecte ¢ TeM oueBugHo, uto Gojee
JAAUTEJbHBIH TepHOA TNPHTOTOBJEHHS PAcTBOPA HEPAUMOHAJEH.

Ina nocTpoenns rpadHkoB pasxHKeHHA TOTOBAT INMIMHHCTYIO Cy-
CHEH3HI0 ¢ NMOABHMKHOCTBIO Mo KoHycy AsHMH ne cB. 12—16 cm.

Ilpn sTOM B HO3HPOBKE KOMIIOHEHTOB B NEPBOM NPHOJMKEHBH M-
X04AT H3 HeoOXOAHMOCTH NOJYYEHHS PacTBOPOB IJIOTHOCTBIO: JAs 6el-
TOHUTOBHMIX rauH QPp=1,12—1,18 r/cM3, aas ocranabHbiXx raMR — 13—
1,4 r/fem?, Tlocne 3aMepa TaKHX TEXHOJOTHYECKHMX MapaMeTPoOB, Kax
IJIOTHOCTb, NOABHXKHOCTh, BOAOOTZENEHHE, BBOAAT HEKOTOPOE LONOJHH-
TeJbHOE KOMHYECTBO BOJAM H JMOMOJIHHTEJNBHO NEPEMEINHBAIOT B TeueHie
5 mun. HobGapjenHe BOALI TNPOH3BOAAT B TakOoM KoJuyecTse, 4TOOHI
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190 — NMAOTHOCTBL PACTRBOPA MOHHIKANACH

Ha seauuuny $,02—0,03 r/cmd.

129 Janee BHOBb ONpefensiiOT IJIOT-

. \ . HOCTh, NOABHIKHOCTL M BOAOOTAS-

!

§128 < nenpe. Tak MHOTOKpaTHO MOBTO-
Ry x

<0 \ | AaHi PAIOT PAa3KHMKEHHE A0 TeX MOP,

1 3 NOKa MOJBHIKHOCTb PacTBOpa ie

\X\

1% npesricHT 3Hauenue 30 cm. [lo

“Co 20 40 60 80 NOJYYEHHBIM AAHHBIM CTPOSIT T'pa-

Bpems nepemewubanus mun (MK 3aBHCHMOCTH TOABHIKHOCTH R

BOojooOTAeneHHA OT IUIOTHOCTH.

Puc. 1. 3aBHUCHMOCTH TAOTHOC
ocTH U Hans nocrpoeHHs rpaukoB  pas-

TOABHIKHOCTH L EMEHTHO-TJIMHHCTOro
pacTsopa Or BpeMEHH nepeMelsHBa- KHHKeEHHs paCTBOp NUIOTHOCTBIO
RUst pp==1,35 r/cm® nepeMeiminnaeu B

reyeHue 40 muu. Ilocne ero mpu-
rOTOBJIEHHSA OMNpefenaseM IOTHOCTb, NOABHXCHOCTL W BOLOOTAENEHHE, Aa-
Jee no6aB/feM HEKOTOPOe KOJHYECTBO BOJH, NMepeMellHBaeM IONOJHH-
TEJIbHO B TCUEHHe 3—D5 MHH, NOBTOpSAEM 3aMephl H T. M. JO LOCTHXEHUA
BEJINYHH NOJABHXKHOCTEH, MpeBbiuatoiux 30 cM.
PesynbraThl onpegeseHnss mapaMeTpoB IVIMHHCTOTO pacTBOpa mpH
PasKHKeHHH NPHBeAeHH B TabJ. 2.

TaGéanma 2, MapaMerpbl rIMHECTOrO PACTBOPA NPH PA3IKHIKEHHH

Topsux- ITopBH*K-
TTnoTHOCTL HOCTh BogooTaesne- || IIM0THOCTE HOCTb BoRooTaese-
pacTsopa, 110 KOHYCY Hue, % pacTBOpa., | mo KORycCy Hue, Y%,
r/cM3 A3HHH, r/cm3 AsHUUH,
oM cM
1,35 13 0 1,25 25 6
1,32 16 0 1,22 29 10
1,30 18 1 1,19 30 14
1,28 22 3

Hanuble Taba. 1 B 2 MOryr MMeTb HEKOTODLIE PACXOXKASHHH MEWKAY
c060#, HO, KaK NpaBHJIO, OHH, HanpuMep 1O MOABHIKHOCTH, He MpPeBblid-
10T 2—3 cm.

[To pauueiM Ta6J. 1 nocrpoeHsl rpadHKH pasz:kMKedua (puc. 2).

[Ipu Bbi6ope nuanasoHa J00aBOK LieMeHTa E NepBOM NPHOIHKEHHH
creyer pyKOBOACTBOBATbCH JAHHBIMH TabJ. 3, B KOTOPOH LAaHBl OPHEH-
THPOBOYHBIE 3HAYEHHA BeJHYKH NpejeJa NPOYHOCTH Ha OJHOOCHOe CrKa-
THe 00pa3sLOB lLIEMEHTHO-IIHHHCTBIX PacTBOPOB B BO3pacTe 28 cyT.

ITpu BoiGope BedHumubi AOGABOK 1eMEHTA CHEAYET YUUTHBATb, UTO
AadHble Tabsa. 3 AalOT OPHEHTHPOBOYHOE 3HAUYEHHe NPOYHOCTH oOpasyio-
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TaGauna 3. loGaBku uemeHTa

TIpeRen NpOYHOCTH Ha cxxaTHe, MIla, NP MOABHXKHOCTH
)_‘l,oﬁasxa/ uaemeu'ra, pacTBopa no xovycy AsHHMH, cm
Kr/m
10-18 | ta—17 | 1em 2326
200 0,6—0,2 0,4—0,2 0,2--0,1 0,1-0,1
300 1,2—0,7 1,0—0,5 0,56—0,2 0,3—0,1
400 3,6—1,2 2,5—2 1,2—0,8 0,8—0,3
‘500 4,5—-3,5 4,0—2,5 1,5—1 1—0,5
600 5—4 4—3 3—2,5 2,5—2

uerocss 6e3 OTXKATHA BOABL KaMHS, T. €. MHHHMAJbHbIE 3HAYCHUSA npU
HCIONb30BaHKH HeMenTa Mapku 400.

CorslacHO NpHBEJEHHLIM BLIlIE PEKOMEHJAUHSM H NPOCKTHbLIM Tpe«
GoBaHHAM K MPOYHOCTH OGPa3yIOLIErocs LEMEHTHO-IVIHHHCTOTO KaMHA,
npHHHMaeM AHana3oH poGaBox uemenra 300, 400, 500 kr na 1 m® ne-
MEHTHO-IVIHHHCTOr0 PacTBOpa.

[Tpu BrIGOpe MOABHKHOCTA HCXOJHOTrO FJIHHHCTOrO pacrsopa Aas
nepeoro MpHOJHKEHHA CAeAyeT PYKOBOACTBOBATbCH HAaHHBIMH Tabm. 4,
rie Aaibl OPHEHTHUPOBOYHbIE 3HAYEHHS BeJHuYHH No Konycy AsHHH ie-
MEHTHO-TVIHHHCTHIX PAacTBOPOB NPH COOTBETCTBYIOUMX 3HAYEHMAX MOA-
BH)XHOCTH HCXOAHBIX FJIRHHCTBIX PacTBOPOB.

Coryiacio pekoMeHAAUNsAM B NPUBEAEHHON BHIle Tabinue U Tpedye-
MO#l NOABHKHOCTH LEMeHTHO-TJHHHCTOrO pactsopa (raGa. 4), aas moax-
fopa NMpHHEMAaeM [JHHUCTHlE PAacTBOPH ¢ MNOABHXKHOCTBIO 26—30 cM
COOTBETCTBYIOIEH TNJOTHOCTH (MO KPHBBIM  pas)KHkKeHnsd) 1,2]—
1,25 rfcm®,

B raunucThle pacrBopn mroThHocTthio 1,21, 1,23, 1,25 r/cm®, nmpuro-
ToBjenHble B TeuerHe 40 MuH, po6aBiseMm ueMeHT u3 pacuera 300, 400,
500 kr Ha 1 M3 UeMEHTHO-IJIHHHCTOrO pacTBopa. KoHuecTBO KOMOOHEH-
TOB NPH 3TOM ONpejensieTcs CAeAYIOUHM pacueToM. IIpu NJIOTHOCTH HCe
n0/1b3yeMoro ueMmesta py=3,1 /M n comepxanun 0,3 T B | M® meMenT-
HO-IVIHHHCTOT'O pacTBopa ero oGbeM COCTABHT 3HAUCHHE, M3:

BodoomBenenue, 7

\Facnasrb
.13

h-.

“©

g Bodoomdenenue

NG g

1" \ \\
Puc. 2. 3aBucuMOCTH nOj- - »
BHIKHOCTH H BOLOOTAENEHHS 75 120 125 730 K
L eMEKTHO-TIIMHUCTOTO pac- Nromnocms pacmﬁopa,z/m"

TBOpPA OT NJAOTHOCTH

7—215 97



TaGauua 4. JoGaBKH HeMeHTA

TToABINKHOCTE NO KonyCy A3SHWU neMedtTHo- rAHHHMCTOrQ pacT-
BOpPa B CM NPH NOABHMXKHOCTH HCXOAHOrO rJHHHCTOrO
ﬂodaaiar/l:ie“meﬂ'ra. DacTBOpa, CM
18—22 225 | 258 2830
200 9—12 12—17 14—20 16—22
300 911 1H—16 13—18 14—20
400 9—11 10—16 13—17 17—18
500 9—10 10—15 12—17 1218
600 9—10 10—15 11—16 12—17

Va=0,3/3,1 = 0,007.

KoJanuecTsBo noTpe6HOro riHHHCTOrO PacTBOPAa HAXOAHTCS KaK pas-
nocth 1—0,097=0,903 M3 Mo6Gapku neMenTta #auyHHaeM BBOAHTHL K MC-
XOAHOMY TJIHHHCTOMY PacTBOPY, HMEIOLIEeMY CPEAHIOK H3 BhiGpaH:abIX
BeJIMUMH MJOTHOCTH; B HallleM caydae pg=1,23 r/cM3. 310 menaercs B ne-
BX CBOEBPEMEHHOrO BHECEHHS KOPPeKTHBOB B Xole HoAGopa HEeMeHTHO-
FAMHHCTBIX PAacTBOPOB BO H306eKaHHe BLIOJHEHHS H3JHIUHEr0 o6heMa

pabor.

Ta6anua 5 TexHonornyeckue napamerpbl pacraopos

TapawmeT- gs

g:;'c,l{';’lfg "’zg [TapaMeTpsl LEMCHTHO-IJIHHUCTOrO PacTBODPA

pacTsopa :§

-4

. e | ¥ o e % < g s Pacxom, MaTe-

z 9l ¢ ‘Eg 8 g < g . puana Ha 1 m?

= é % %’§ L- ..'é % ﬁ % ) pacTeopa, Kr

i (8|55 ] 8] 8|88 |B&%

g8 | 2| E| ¢ $ < | E| 2 59 | &
| E |elg|="Eg| 2 | g |g| 85 |ess| &) F) ¢
111,21 130}10; 300 | 1,39] 19 410,02} 0,5 [300|295| 794
211,21 (30|10 400 | 1,45} 18 210,01 | 0,8 |400|285| 767
311,21 130{10f 500 ) 1,52 | 17 110 1,3 {500]275| 741
411,23 {28 8] 300 | 1,41 | 17 210,01 ] 0,7 [300]323| 784
511,23 128! 8] 400 1,47 | 16,5111 0 1 400 { 312 755
611,23 {28} 8| 500 | 1,53 § 16 00 1,4 1500302 732
711,25126( 6| 300 | 1,43 | 15 00 1 300|351 | 774
81,2526 6] 400 | 1,49 ] 14 0]0 1,2 |400)339]| 784
911,25126f 6| 500 | 1,55 13 00 1,7 [500]328] 722

°e
Qe



B ta6a. 5 npuBegeHbl Pe3yAbTATH ONPEAECHUA TEXHOJOTHUECKUX
napaMeTpoB pacTBOPOB.

Jan#bie mog60pa N0Ka3kBAIOT, YTO B HaHOOJbINEH CTENEeHH MOCTaB-
JieHHHM TpeGOBaHHAM OTBeuaeT COCTaB 4, TeXHOJNOTHYECKHE IOKa3aTesu
KOTOpPOro COOTBETCTBYIOT TPeGOBAHHSM NPOeKTa. Pe3ysibTaTel mpoBeneH-
HHX paboT NO3BOJNAIOT TaKXKe YCTAHOBHTb JONMYCTHMble OTKJIOHEHHS B
JAO3UPOBKE KOMIOHEHTOB NPH TPHFOTOBJIEHHH LieMEHTHO-TVIHHUCTHIX pac-
TBOPOB.

IPHJIOKEHHE 16.

PEATEHTDHI 1Ji1 OBPABOTKH LEMEHTHbBIX H
HEMEHTHO-ITJIMHHUCTbIX MATEPUAJIOB

K unicny wauGosee pacnpocTpaHEHHHIX XHMHUYECKHX pPeareHTOB, OKa-
3BIBAIOLINX KOMILJIEKCHOE BO3AEHCTBHE Ha LEMEHT H TVIMHHCTBIA MaTepH-
aJI, OTHOCATCA!

coaa kKaycruuyeckas, eakuii Hatp NaOH, BBemeHHas B rJHHHCTHI
pacTBop, cnocobcTByeT AMCNEpranHe HHHETOro marepuana., Ha uement
JeHCTBYET KaK YCKOPHTE/]b CXBATHIBAHHS;

KanbLHHHpOBaHHan coga Nay,COs. B npouedruom orHoweHun 0,25—
1,5 kK Macce FJHHBI NPHMEHSIOT KakK MaTepHal, YCKOPAIOWHH AMcrepra-
LHIO [VIHHHCTHIX CYCMeH3uH. Y.CKOpsieT CXBAThiBaHHE UEMEHTa, CHHXKAeT
HOJBHXKHOCTb LEMEHTHbIX PaCTBOPOB;

tpunaTpuiipocthar NasPO,12H,0. Pearent B xonnuecrse 0,25—1,5 %
K Macce IVIHHbI COCOGCTBYET AMCMEPrauMK [JHHHCTOrO MaTepHasa, npu-
MeHAEeMOro TaKXKe AJM9 CMSrYeHHs BOB;

rexcameradochat Harpua (NaPQOs)s. BBenenuviit B ramHHCTHIH pac-
TBOp B Koauuectse 70 1 % K Macce rMuHbl CHHXKAET BA3KOCTb W CTATH-
yeckoe Hampsixenue casura. IlnacTuHUHpyeT 1eMeHTHble PACTBOPHI;

CU/IMKAT HATPHS, KHAKoe ctekao NaOnSiO; B ocHoBHOM peficTBy-
eT Ha TJIMHHCTBIE CYCNEH3MH, crywias HX. B onpepeneHHoM auanasone
AB0GABOK MOXKET Pa3XHKaTh IMHHHCTHIA pacTBop. [lpn BBejeuuu B ue-
MEHT YCKOpPSeT ero cXBaThIBAHUE;

cynbthuTHO-ciupropast G6apia (CCB). Tlpu BBeaeHHH B TIMHHCTHIA
pacTBOP MOHHIKAET ero BA3KOCTb U Bojooraauy. JeficTBys Kak niact-
¢$HKATOp Ha UEeMEeHTHbI PacTBOp, 2aMeAJIfeT CPOKH cXBaTblBauus, Ha
HEKOTODPbIX BHJAX lleMEHTa B ONpeJe/IeHHOM [AHANa3oHe MOXKET BH3BaTh
NOBbLItIEHHe HHTECHCHBHOCTH CTPYKTypooGpasosauns, O6nagaer cBolicT-
BOM NEHOOGPA30BaHHA B PaCTBOpPAX;

noandenon necoxnmuuecknit (IIPJ1X). Pearenr nmedictByer na ue-
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MEHTHHE H IVIHHHCTHE PACTBOPH, CHHXXAS HX BA3KOCTb H BOJQOTAAUY.
Ha uemenrax saMepiAeT CPOKH cXBaThiBaHHs. [IpH NPHrOTOBJIEHHH pacT-
BOPOB OOpa3yeT neny;

¢ropucthii HaTpuii NaF. Moxer GBITh KCHOJb30BaH KAaK TIOHMIKA-
JoIHH BA3KOCTb H BOJOOTAAYy IMIMHHCTHIX pactBopos. Ha uemenrubie
pacTBOpHl B KoaHuecTBe 10 | % meficTByeT Kak 3aMeJJMTeNh CXBaThiBa-
HUsl, NPH AO3HPOBKe 3—5 % MOXKeT YCKOpATb Hpouecc cTPYyKTypoodpa-
30BaHuA;

xjopucThii Kambuuii CaCly.  JlefiCTBYeT Ha UEMEHTHBIE pPAacTBOPHI
KaK YCKODHTe/b CXBAThIBaHHA. Ha HEKOTOPHIX BHAAX LEMEHTa NPOSBJA-
eT ce0st NNaCTHQULHPYIOIHM PEAreHTOM;

BuHHO-kaMmenHaa kuciora (CHOHCOOH),. OxasniBaer njacrudu-
pupywouee Bo3ieficTBHe Ha LleMEHTHBE DACTBOPH], 3aMeNJIAeT CPOKH CxBa-
ToiBauus. IIpH HeGOMbIINX JO3MPOBKAX MOMKET HHTEHCH(QHUHDPOBATH APO-
Lecchl CTPYKTYPOOGPa30BaHHT IEMEHTA;

HuTporanuepHH. eificTByer Kak IVIacTH(OHKATOP IEMEHTHHIX H [JH-
HHCTHIX DACTBOPOB, CHHXKAeT HX BOROOTAauy. Ha uementax saMemiser
CPOKH CXBaThIBAHHS;

Goprnas kucnora HzBOs. Mosxer GHTL HCNONb30BAHA KAK PEAreHT,
3aMeJJITIOMHAN CPOKH CXBATHIBAHHA LEMEHTa. B ompefesieHHBIX AO3UPOB-
KaX K LeMEHTHEIM PacrBODaM OKasHBaeT MJIACTHOHHHPYIOLLlee BO3AEH-
CTBHE.

Bua ¥ BeIHYMHY XHMHUECKHX HOG2BOK K PacTBOpaM B 3aBHCHMOCTH
OT KOHKpEeTHHIX TPeGOBAHHN YCTAHABJIHBAIOT Ha OCHOBAHHH KOMMJeEKca
Ja60PaTOPHLIX HCCAeA0BARUI.

IIPH/IOKEHHE 17

NOJEBOE ONPEAEJNEHUHE KO3®P UL UEHTA
SHIADbBTPALLUU TPYHTOB

Ilannas MeToa¥Ka NpeAHa3sHayaeTcs A MOCJAOHHOTO ONpejeneHHs]
KO3(duuyerTa (HABTPALMH IPYHTOB B HATYPHBIX YCJOBHAX B LEAAX MX
XPMUHECKOTO 3aKPEIVIEHH MHDBbeKUHOHHhME cnocobamu. Kosdduuuent
¢GrabTPaHK NO 3TON MeTOLHMKe ONpelelsieTcss B KOMILIEKCE ¢ OIIBLITHEIMH
paGoTaMi IO XIMHUYECKOMY 3aKPeIJIeHHIO MPYHTOB B HAaTYPHBIX YCJOBH-
ax. MeTogiika pacnpocrpaHsercs Ha BCe HeCKajlbHBIE FPYHTHl B €CTecT-
BEHIIOM 3aJicranik Ha ray6uxax 2o 15 M,

Onpeaenienne OCHOBAHO HA H3MePEHHM DAcXoAa BOAH Ha (GRABTPA-
14O UCpe3 NepeMCLIacMblii B TPyHTe IO TAyOuHe HCTOUHHK ONpefencH-
HOlf TeomeTpuueckoll GOpMbl M PasMepoOB H H3MepeHHH BeJIMYHHBI HAMo-
pa, co34aBaeMoro cTo6oM BoAbl. TeXHHKa onpeneneHus 3akaouaercs B
6ypeHnn CKBAXKHHEI HA 3aJaHHYI0 MIYGHHY, B NOCJEAYIOLIEM BHEAPEHHH
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B IPYHTH 3a0HBKOH CIELHAJIBHOTO
HHBEKTOpPA C OTKPHIBAIOMIUMCH
OTBEPCTHEM Ha KOHIIE, B 3an0JIHe-
HHH €ro BOAOH H B H3MepeHHH
CKODOCTH NajeHHsl ee YDOBHs B
pesy/abTaTe (PUIbTPALHH.

B xommnnext oGopynoBanus
IJISL TIOJIEBOTO HCCNEeJOBAHHS BO-
JOMPOHUUAEMOCTH TFPYHTOB IO
JAaHHO# MeTOALMKe BXOAAT ABa Me-
XaHu3Ma: OypoBOH CTaHOK H 3a-
OMBHOMH CleLHaNbHOH KOHCTPYK-
UMM HHBEKTOP ¢ HAabOPOM H3Me-
PHTENBHBIX €MKOCTeH.

Ins Gypeuus CKBaXHHH pe-
KOMEHAYIOTCSI CTaHKK YA&pHO-
BpalllaTeJbHOro 6ypeHHs, NPHroA-
Hble AJIf TIPOXOJAKH CKBaXKHHBI C
06caiKoil B HeCKaJIbHBIX TPYHTaX
Ha ray6uny a0 15—20 M. IToso-
HHTeNbHO AJS 3THX UeJed Ha
HpaxkTHKe ce0s 3apeKOMeHAOBANH
6ypoBble CTAHKH BHOPALHOHHOTO

Pucynok, Cxema yCTaHOBKH jJs Of-
" penenenns xosdunuenta GpuILTPA~
AcfictBuf. BO BCex  CAYYafX  yuu rpynToB B HATYPHBIX YCAOBHSAX
CTAHKH AOMKHB! ObITh DPHCTIOCOG-  ; _ cpeyypie H3SMCPHTENbHbIE €MKOCTR
JIEHB! Il KeCTKOI'c COeAUHEHHUH pasHOro ceuenMs; 2 - Pe3UHOBBIA IAHLS
3 — cnenHanbHLIT 3aGUBHOK HHBEKTOD;
c HHBEKTOPOM. CrHeuHaNbHB¥ 4 — pakoneunHx HHBEKTOpPa ¢ OTKpBbIBa«
HHEBEKTOP AJIS HCCIAEAOBAHHA BO- IOLHMHCSA OTBEPCTHAMMU
JIONPOHNILAEMOCTH TPYHTOB, 3a
HCKJIOYEHHEM HHXKHeH NeppOpHPOBAaHHOH yacTH, HMeeT Takoe Xe YCT-
POHCTBO, KaK' M HHDBEKTOP AJS XMMHUYECKOr0 3aKpENJieHHsi MeCYaHsx
rpyutoB (puc. 13, pasa. 5). JonoanuressHHME TpeGOBaHUSIME K Clle-
LHANbHOMY HHDBEKTOPY ABJAAIOTCS CAeAYIOIIMe: BHYTPeHHHe JHaMeTpH
COCJIHHHTE/bHBIX HUNMNeJeH ROJIKHBI COBMAAATh ¢ BHYTDEHHHMH AHaMeT-
paMH TIyXHX 3BEHbEB; HHBEKTOP JOJUKeH OHTbh N000OpYROBaH NeEpexoA-
HbIMH YCTPOHCTBAMH AJsi €ro NPHCOeJHHEHHS K 3a0HBHOMY MeXaHH3MY
6ypoBOro CTaHKa K AJsA NPUCOEJHHEHHS K HArOJIOBHHKY § H3MEPHTEIbHBIX
eMKOoCTell, a TAKXKE KPaHOM Ha uTyuepe 8§ AJs 3aNOJHEHHS BOAOH H3Me-
PUTENbHO €MKOCTH H HHBEKTOP2 H3 NOAKJ/OYEHHOIO BOJONPOBOAA HJH
3aN0JIHeHHOH BOJOH eMKOCcTH (yCTpOHCTBA, COT/IAaCHO  AONOJIHHTEJBHBIX
TpeGoBaHui, HA PHCYHKaxX He MOKasaHHl).

TepdopupoBaHHOe 3BEHO 4 CHEUHANLHOTO HHBEKTOpa (CM. pHC.)
KOHCTPYKTHBHO GOECNEYHBAET B HOrPYXKEHHOM COCTOSHHH OTKPHITHe H
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3akpuTHe nNepdopauuit AN NOCTYN/CHH® BOAL B IPYHTH, [TpenMyine-
€TBO M OTJIHYMTENbHAS OCOGEHHOCTb AAHHOM KOHCTPYKIHH nepgopupo-
BaNHOrO 3BeHa Iepel CyLleCTBOBABLUIMMH paHee COCTONT B TOM, 4TO OT-
KpLITHE M 3aKpbiTHe Nephopaunit B AAHHOH KOHCTPYKUHH IPOHUCXOLHUT
Gea nepeMelienus B TPYHTe CaMOTO MHBEKTOPA M €r0 HAKOHEUHHKa, 4TO
YCTPaHSAET CYLIeCTBOBABIUHE palee 3aTPYRHEHHs C OTKPniTHeM nepdo-
panuuit. OTKpbHITHE M 3aKpbiTHe Mepdopauxii OCYWECTBIAAIOTCS CHELHANE-
HBIM Pa300pHEIM KJIOUOM.

MamepuTenbnblie eMKOCTH | TpeacTaBAsioT coGoil naGop UMIHHApH-
YeCKMX €OCYLOB AHameTpami 1,5; 5; 14; 45 cM u suicoroit 70 cMm. Emxo-
CTH UMEIOT JIOHHBIC OTBEPCTHH C Pes3bBOH A repMETHYHOrO CORNHHEHHT C
nHbEeKTOpOM, Ml OTCUETOB NajeHus YPOBHSA BOAB COCYALl HMEWT XOPO-
WO BHAMMbie Ha OOKOBOH MOBEPXIIOCTH ABE TOPUBOHTANbHLIE PHCKM, pace
nojloxkenubie Ha paccroguny 50 cm. Cocyast 0OAbUIOTO KHAMETpa H3ro-
TaBAUBAKTCA H3 HepXaBewWlell JHCTOBOH CTaaH (B TOM Cjyuae OHH
06opyAyIOTCS BOAOMEPHBIMH CTeKJaMH) MJH M3 JHCTOBOTO OPICTeRJa;
AJii COCYNOB MaJlOTO RHAMETPA HCIOAb3YIOTCHA TPYOKH U3 OprCTekaa.
3akpoiTHe JNOHHOTO OTBEPCTUS H3IMEPUTENBHBLIX COCYAOB B HEPHOL, OT
3aMOJIHENMA CHCTEMbBl BOAOM H N0 Hayaja M3MepeHHs pacXoAa OCylIecT-
BJISIETCSI C NOMOIIBIO PE3HHOBOH NPOGKH Ha AepeBAHHOH pyuke AJHHOMH
80 cm.

flocnenopatenbubiii NOPSAOK Onpenenenus xoddduunentos PHALT-
pauHy FPYHTOB:

1. TIpoGyputh H OOGCAOMTH Ha 3a4aHUYI0 INyOHHY CKBAaXKHHBI, OXHO-
BPEMEHHO OOCNEAOBATL H ONMHCATh PYHTH H OTO6GpaTh 06pasusl Aas Ja-
6GopaTOpibIX HCCNEAOBANNN.

2. ITonroToBHTbL AN A3HHON TYGUHEL KOMONEKT HHDBEKTOPa M yAap-
HLIM MEXaHH3MOM GYPOBOFO CTaHKa BHEADHTH €ro Ha 3aAaHHYIO TAyOHHY.

3. CrennanbHeiM KJ/IOYOM, OnyCkaeMbiM Ha 3a00#l HHDLEKTOpa, OT-
KpPHTb 1epHopalvH AHDBEKTOpA.

4. TlpucoeAHUMTL K BepXHeMY 3BEHY HHBEKTOPA H3MEPHTENHUYIO eM-
KOCTb HeoGXONUMOro AvaMerpa; eMKocTbh BuibHpaeTcst coobpa3siio OXMH-
AaeMoi BOXOMPOHHHAGMOCTH IPYHTa, BM3yaJbHO ONPEALNEHHOH [O H3-
BJieueHHBIM OypeHnem obpasuam.

5. TprcoeMuuTh HArONOBHEK HHBEKTOpPa K BOAONPOBOAY My Cre-
1HaJbHON eMKocTH, obecneuHBaloumleli NoOCTynJjeHHe BOABI CAMOTEKOM B
H3MEepPHTENbHYI0 eMKOCTb.

6. 3amonHHTb HHDBEKTOD H M3MEPHTENBHYIO €MKOCTb BOAOH, nocje
4ero 3aKphiTh NPOOCKOH AOHHOE OTBEpCTHE.

7. Usmeputb nojoxenne Bepxuel PHCKH Ha H3MEDHTEJbHOM cocyje
HAZA NOBEPXHOCTHIO 3EMJH B MeCTe M3MEpeHHs, a Take [oAyquTh y 6y-
POBUKOB JaHlibie 110 pe3yabTataM OGypenns o rayOHile HHbHEKTOpa Ha 3a-
Goe nin 0 ray6nne ypoBHA TPYHTOBOH BOAL. DTH NAHHLIC H PE3YALTATLE
u3MepeHus BHECTH B XKypuad,
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8. OTKpHITh JOHHOE OTBEPCTHE B H3MEPHTENbHOH eMKOCTH, Mpou3pe-
CTH NPOOGHKIA ONBT HAa (HIABTPALHIO, ONPEIHTH N0 CEKYHZOMEPY BpeM#
NajeHust YPOBHS MeXAY PHCKAMH B H3MEPHTEJbHOA eMKocTH. LEcan 370
BpeMsl OKAKETCA CAMUIKOM MaabiM (OObYHO MeHee | MHH) HJH CAHIIKOM
GoabiiaM {06biyHo Gosee 10 MHH), TO NPOH3BOAAT COOTBETCTBYIOLLYIO
3aMeHY U3MepHTe/IbHOH €MKOCTH.

9. TTocae Toro Kak BbIGpaHa M YCTaHOBJEHA Ha HHBEKTOP HEOOXOAM-
Mast M3MepHTe/IbHasl eMKOCTb, NPOM3BECTH MHOTOKpATHbe H3MEepeHus na-
JeHHsT YPOBHA A0 CTAGH/INH3allMH OTCYETOR BpeMeHH. I]o yCTaHOBUBIIEMY-
Cs pPe3yJabTATY M3Mepenu#f paccuMTaTh BENHUHHY KodboHUHeHTa bHALT-
PALHH IPYHTOB Ha JAaHHOH raybuue.

10. Kosdduunedt dunbTpanuH, cM/c, paccuuThiBalor no dopMyne
(cM. puc.)

R* AH |
= St HoroT M
rie R — paaguyc u3MepuTespHOH eMKOCTH, cM; AH — BenHYHHA najenis
YPOBHSI BOAB! B H3MEPHTEJbHONH €MKOCTH MexAy pHCKaMH, cM; Hp — ray-
Ouna nepopallHd B HEBOAOHACHIUEHHBIX I'PYHTAX HJM Iy6HHA YDOBHA
IPYHTOBOK BOAb B BOJOHACHILEHHLIX TPYHTaX, CM, OT NOBEPXHOCTH 3eM-
ad; Hy — ycpedHensas BICOTA YPOBHS BOABI B H3MEPUTEJBHOH €MKOCTH
OT TOBEPXHOCTH 3€MJIH, CM; ro — PajHyC HHbeKTOpa, cM; T — Bpemsa na-
JleHus1 yPOBHS, C.

Kg

11. Katouom sakpeiBaloT Nepdopalur HHBEKTOPAa H H3BJEKAIOT ero
H3 CKBAXKUHBI.

Hasee B Takoil sxe NOCIENOBATENHHOCTH, KAK H3JI0XKEHO BHIHIE, NIPO-
LNOJKHTb OmnpeneseHde Ko3ddHOHeHTa (HALTPAUNH TPYHTOB Ha JAPYrHX
rayOUHaX.

UccnenoBanye BOAONPOHHIAEMOCTH TPYHTOB B CBS3H C HHDBEKLHOH-
HBIM 3aKpernjeHHeM He TpeGyeT OOJbLIOH TOYHOCTH, TaK Kax mpejaHasia-
YaeTCA AN OUEHKH NPHFOAHOCTH TPYHTOB AJs TaKOLO 3aKpenJieHHA H
BEI6OpA KOHKPETHOFO cnocoba, COraacHO YCTaHosJjeHHBIM HopmaMm. [Jo-
STOMY ofpese/ienne BeNHUHH Kod(b@UUHEHTA PUABTPAUHH € TOrPELIHOC-
TBIO mopsaka =5 Y Bnoaue oTBevaeT mpakTyueckuM TpeGosanuam. das
NpeoTBpalienHsl BLGHBAHUA BOAL MO 3aTPYGHOMY MPOCTPAHCTBY HHB-
€KTOpa €ro BHEAPEHWE B IPYHT AOJUKHO MDOH3BOAMThCA U3 FIYyOHHY He
MeHee geM Ha | M HHxe 3a60a ckBaxiuubl, Bo uabexanue rugpasiauyec-
KOr0 BLIHOCZ TPYHTA [IPH HCHOBITAHMAX HHXKe YPOBHA FPYHTOBOH BOAMI
Heo6X0AMMO, HTOOL HHBEKTOP nepes OTKpLITHeM nepdopauuit BCAKMi
pas 3anoaHaAca BOLOH.

DocrouncreaMu AaHHOM METOAHKH SIBJSIOTCS: AOCTYHHOCTb NpHMe-
taeMoro o6opyROBalHs, TPOCTOTA H 6LICTPOTA ONPEJeneHHs U BO3MOK-
HOCTb €r0 COBMEIICHHS ¢ HHXKEHEPHO-[EO0IOTHYECKIMH H3bICKAHHAMH,
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K JOCTOHHCTBY METOAMKH CNEAYeT OTHECTH TaKXKe To, uTo 6aarofaps
PEXHONOrHYECKOMY COBMELUEHHIO ONpeRe/eHHsT C pa3BeJloyHbIM OypeHueM
oHa I03BOJISIET NPOH3BOJAHTL HCMBITAHUS BONONPOHMUAEMOCTH T'PYHTOB
pHa 6oaplIyI0 TAYOMHY H NoJayYaTh HEOGXORUMbBIE ISl MPOEKTHPOBAHUA
HH'BEKIHOHIIONO 3aKpenyieHus AAaHHble O MOCJOKHOM BOAONPOHHILAEMOCTH
FpYRTOB. MeToJHKa anpoGHpoBaHa MHOFOJNETHHM ONBLITOM ee NpaKTHYe-
CKOro TIPHMEHEHHs B MPOH3BOJCTBEHHLIX YCAOBUAX,

ITIPHJ/IO)KEHHE 18.

ONbITHOE 3AKPEIJIEHHE TPYHTOB
B HATYPHBIX YCJOBHAX

OnbiTHOE 3aKpenieHHe TPYHTOB INPOHM3BOAHTCA HAa CTPOHTENbHOMN
nJoHlajKe BHOBb CTPOSILLErOCA WIH CYWIECTBYIOHiero 06beKTa, B COCTaBe
ONLITHLIX PaBoT MO 3aKpelJIEHHIO I'PYHTOB B HATYPHEIX YCJIOBHSIX, BMe-
cTe ¢ ONpefeneHHeM BOZONPOHHLAEMOCTH corjacHo npua. 17. OnwiTHoe
3aKpelJeHHe NpelycMaTpHBAaeTcH NPH 3aKPenJyieHHH TPYHTOB cnocoGamu
CHJIHKATH3aUUH M CMOJH3aLMH; NPH LEeMEHTalHH, KaK NpaBuJo, HKOCTa-
TOYHO OTPAaHHYHTbCA KOHTPOJABHEIM 3aKpellleHHeM HeNnocpelCTBEHHO
nepej HayajoM MPOU3BOACTBEHHBIX paboT,

Peienne o npoBesiesHH ONBITHOTO 3aKpemJeHHs TPYHTOB Ha o6bek-
Te NPHHHMAeETCs WPOEKTHOH oOpranusaumueidl, paspabarbiBaiomweii mpo-
ekT coopyxenus. Oxa e BbIAaeT Ha 3TO 3aganHe. OnbiTHbE paGoTH NO
3aKPEIVICHHIO I'PYHTOB [DOH3BOAATCH MO cleuHaasHoil nporpamme, le-
nonneHHe paloT NOPYYaeTcsi H3BICKATENbCKOMY OTAENY IPOEKTHOH opra-
HU3aUKK, Pa3pabaTHiBAIOMEli NPOEKT, HAH CNEUMANU3HPOBAHHBIM HHCTU-
TyTaM, KOTOpLie CaMH COCTaBjsioT paGouyio nporpammy. Ilporpamma
ONLITHHIX PaboT COCTaBJSCTCH HA OCHOBE 3ajaHMs H MaTepHAJOB THIO-
BbIX HHIXKEHEPHO-TeOJIOTHYeCKHX H3bicKauuil. [IpOH3BOAHTH ORBITHOE 3a-
Kpenjenne TpyHToB 6e3 HaJMUWS JAHHBLIX H3LICKAHAH H NpOrpaMMbl HE
paspemwaerca. OnbITHOE 3aKpelnJieHHe TPYHTOB HPOH3BOAMTCS € LEJbIO
HPOBEPKH H YTOUHEHHS B TPOH3BOACTBEHHBIX YCJIOBHAX CJIERYIOUIHX OC-
HOBHBIX NapaMeTpOB HHBEKIHOHHOIO 3aKpelsleHHs! FPYHTOB:

pacyeTHoft Bennmuunbl pagnyca (06neMa) 3aKpenseHHs B OAHY 3a-
XOIKY;

PacyeTHHIX HJIH HOPMATHBHLEIX XaPaKTEPHCTHK IPOYHOCTHBIX, Aedop-
MaLHOHHEIX M JADYrHX (PH3HKO-MeXaHHUECKHX CBOHCTB 3aKpenJieHHbIX
TPYHTOB;

OTNITHMAJIBHOTO PEXHMA HHBEKIHH.

KpoMe Toro, B 3ajayH ONBITHHIX pabOT BXOAMT 0TGop 06pasuos
rPpyHTOB A1 Na6OPaTOPHEIX HCCNELOBAHKM.

IocrapnenHas uenb KOHKPETHO AOCTHIAETCA NpPOBEACHHEM OPOOHBIX
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HHbEKUMA ¢ 0TpaGOTKON ONTHMAaJbHOIO PpeXNIMa B HECKOJbKHX Xapax-
TEPHBIX MECTaX TVIOHIaJKH C MOCAeAYIOlHM BCKPHTHeM wWmypdamu 3a-
KpemJieHHuX o0pa30BaHuH, H3MepenHeM HX o6beMOB H Ja60paTOpPHLIMI
onpejeneHUsIMA XapaKTEPHCTHK 3aKpenseHnslX rpynros. Bee paGoTel Tex-
HOJIOTHUECKH BHIMOJHAIOTCS B HATYpHHIX Macwitabax B NPOM3BO/JACTBEIHOM
peKHMe ¢ NpUMeHeHHeM IPOH3BOACTBEHHOro oGOpyA0BalIMA.

YuuTthiBas HeOOXOAHMOCTb 06A3aTENbHOTO BCKPWTHSA 3aKPelIeHHBIX
06pa3oBaHui AN H3MEPEHHS HX 06bEMOB, a TAKXKE MaJOMOMIHOCTb NpH-
MEHSREMOro HCMOJIHATEJAMHA ONBITHHX pabor oGopynoBailks Ajs 3a0WBKY
HHBEKTOPOB, ONBITHOE 3aKpenjeHHe LeJaecooGpasHo NPOU3BOAHTL U3
CreHaNbHO BHIPHLITHIX TEXHOJOTHUECKHX Iyp¢doB. B TeXHOJOrHYECKOM
wypde 13 JOKaAbHOro yray6ieHus (NPHKONKH) B 30HE 3aKpPemyIeHHs OT-
6upaloT 0o6pasubl He3aKPenJIEHHbIX TPYHTOB AJA CHemHadbHbX Jabopa-
TOPHBIX HccaeaoBanHA, OXHOBPEMEHHO ¢ LEJbI0 YTOUHEHWS KOHKPeTHHIX
IPYHTOBKIX YCNOBHH Ha MeCTe ONLITHOIO 3aKpEeMNeHust FPYHTOB NpPHKOMN-
KOH ¥ 10CypuBaHHEM CKBAaXKMHHl BH3yalbHO OOGCIELYIOT H ONHCHBAKIOT
NOAJeXKalllie 3aKpeNJeHHI0 TPYHTH, a Takke oTOHpaloT ofpasubl rpyH-
TOB HEHapyWeHHOH CTPYKTYphl INPo6OOTGOPHHKOM H OIpelensioT HX
IJIOTIIOCTb M €CTECTBEHHYIO BJAXKIOCTD.

IMporpaMMa ONLITHOrO 3aKPENJEHHS TIPYHTOR SBJASIETCS NOCOGHEM
AJ1sl OCYUIECTBJICHHS ONBITHBIX PabOT M JOJIKHA CONEP:KATh cleAylouide
MaTepHanu ¢ H&OﬁXOILHMbIMPI JAHHbLIMH H CBEAEHHAMH:

IJ1aH YYacTKa ¢ PACHoJOXKenyeM TeXHOJOrHuecknx mypdos B xapak-
TEPHLIX MeCTax IJOLLaiKH, OTPaxajoMX pasHoofpa3ue TPYHTOBHIX yC-
JIOBHH;

NPOEKTHYIO CXEMY ONBITHOTO 3aKpelJiellnsi B BHAE MacliTabHOro
yepTexa, Ha KOTOPOM H306paX(€Hbl MJAHK X Pa3pe3bl TEXHOJNOTHYECKHX
wypdoB, ¢ yRazaHEeM MeCTONONOMEHHs MIrbeKilHH, MecT or6opa npo6
TPYHTOB AJA CHeLHANbHBIX Ja00paTOPHHX HCCNENOBaHWA ¥ MecT JA0Oy-
PHBAHHA CKBaXHH;

TabauIy C pacyeTHbIMH NapaMeTPaMH HHbEeKHHI;

Tabnuly ¢ nepeuHeM HEOOXOAMMBIX JJifi ONBITHOTO 3aKpelJeHHd
060pyN0OBaRKS, XHMHYECKHX MaTepualioB U ClapaKEHHs;

NOACHUTENbHYIO 3aNUCKY, COLEPIKALLYI0 HeOOXOMHMbE NOsCHEHHs K
rpaduyecKoMy MaTepHaly, H PEKOMEH/JAUHN NO BhHIMOJHEHHIO palorT;

KaJieHAapHbil rpaduK ONBITHLIX paGoT.

Ilpu Ha/MYHH CYILECTBEHHBIX Pa3NHUHH B peUeNType WIH TEXHOJIO-
THH ONBITHOFO 3aKpPENJIEHHs] HJIH B IPYHTOBBIX YCJOBHSX NPOEKTHLIE CXe-
MBL COCTaBJSIOTCS MM KaXAOro XapakTepHoro Bapuaurta. Ilnan u pas-
pe3n! ONMHTHOrO Wypda Ha DPOEKTHOH cXeMme AOJXKHH MMETb BHI, NMOKa-
3aHHBIH B KauecTBe NpHMepa Ha PHCYHKE.

TIpoBepKy H yTOuHeHHe NPHHATOrO B NpPOEKTe OPraHH3alMH H Npo-
n3BoACTBa paboT pacyeTHOro pajavyca 3aKpernyieNHs IPyHTOB COCYULECTB-
JSI0T H3MepelneM 00beMa BCKPLITOro HiypdoM sjeMeHTa (Tesia), 3a-
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Cxema usmepernux
ofzema 3axodxu
no 3ACMENTIOM
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Pucynok, pumepHas cxema ONBTHHIX PAGOT MO XUMHUYECKOMY 3aKpenJe-
HHIO FPYHTOB MHDbEKLHEH

{ — creqa; 2 — dyHpament; 3 — wypd; 4 — NPHKONKA; § -~ 3aKPENJICHUBIE TPyuT

B OAHY 3aXOHKY; § — 3aGHBHOH HHBEKTOD; 7—nepdopHpoBaHHas 4acth HHBEKTOPA;

8 — cKBaxkHHa KOGypHBanusl; 9 — MecTa or6opa Npol rPYHTOB AAA JaGOPaTOPHBIR
HCCJICAOBaHANl Ha 3aKPenafgeMoCTb; r — pacuerTHblit paguyc.

KpPeIVIEHHOTO MacCcHBa B OJAHY 3aXOAKY, M CpaBHeHHeM 3TOro ofbema
C pacyeTHbIM OUBEMOM, H COOTBETCTBEHHO AEHCTBHTE/BHOTO panuyca
¢ pacyerHbiM. OO0beM 3aKpelJVIEHHOO Tesla OT €NHHHYHOH HHBEKUHH
npa moboit ero OKpyraoH ¢opMe DPHOJHKEHHO H3IMEPSIOT C NOMO-
b0 MacwITaGHOM JMMHEHKH ¥ IUHYpa cielylomwuM obpasoM. Boobpaxae-
MBIMH FOPH3OHTAJbHLIMH CEYEHHAMH ACJSAT OKPYIJIOe Teno 3aKpelJeHHOro
TPYHTA Ha 3JeMeHTHl, NPACJHXKEHHO cOBNajaluiine ¢ 0GbeMHBIMH (QHTY-
paMH BpalleHHs; AJA KOTOPLIX B CTEPEOMETPHH HMeloTCs (GopMyas Aas
BbluHCJAcHHA o0O6beMoB. Ha cxeme u3amepeHHs, u30o6pakeHHOHl Ha puc.
(cnpaBa BHH3Y), NOKa3aHbl 3jeMEHTH B (oOpMe UIaPOBHIX CErMEHTOB H
uapoBeIX noscoB. [Ipy BO3HHKAIOWHX, 3a4acTyi 60Jee BBITIHYTHIX 110
BEPTHKANH OKPYMILIX TeNaxX B CPeAHEH HX YACTH MOryT BbIAGNATHCH,
KPOME€ TOro, 3JMeMEHTbl B ¢opMe HUAHHADPA UXH OOUKH,
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HisMepsiss IIHYPOM AJAHHY OKPYXKHOCTel, MacluTabHOH JNHHEHKOH BHI-
COTH 9JEMEHTAPHBIX (Uryp, MO COOTBETCIBYIOMIMM (OPMYAaM BbUHCAR-
JOT NepBOHAYaNbHO O6beMbl 3/IEMEHTOB, a 3aTeM, CYMMHPYA HX, noayya-
10T 06BEM 3aKperyieHHOro Teia B UenoM. Kak nmokasaa onHT, norpe-
HOCTb TaKUX H3MepeHHH 06BEMOB 3aKpemeHHHX Tej Ue NPeBLIAeT
5—7 %.

IMpoBepka M yTouHeHHe NPHHATHIX MPOEKTOM COOPY:KeHHH Tabauu-
HEIX XapaKTePHCTHK (PH3HKO-MEeXaHHIECKHX CBOMCTB 3aKpemjeHHbiX rpyH-
TOB JOCTHraloTcs 0TGOpoM 00pa3uoB 13 BCKPHITHIX 32KpellsIeHHbLIX o6pa-
30BaHHI H FOCJeAYIOUIero OnpeAe/eHus NPejyCMOTPEHHLIX NPOrpaMMod
XapaKTepHCTHK B JabopaTOpHH.

YyuTHBaA M3BECTHYIO HEOAHOPOAHOCTb 3aKpelJieHHs [0 paiuycy,
oT6op 06pasuoB Aas Aa6OPaTOPHBIX HCCACAOBANHIl NPOH3BOJHTCA TAKHM
oGpa3oM, 4TOGH, C OAHOH CTOPOlbl, BbLIABUTL ITY HEOLHOPOAHOCTh BO
BCEX HAanpaBJeHHAX H NOAYUHTh HaJeXKHble HOPMATHBHBIE 31laYelHs, C
ApYyrofi, — BHINOAHHTH TpeGOBaHHA CTAaTHCTHYECKOH O6GPAaGOTKH pe3yiib-
TaTOB B CMbicsie Konuuectsa oGpasuos. O6pasust oT6HPAIOTCR BPYUHYIO
BHIMHIAHBAHHEM MEXaHHUECKHMH HOMKOBOUHBIMHM LIOJIOTHAMH MO METaJday
H XPaHATCA B BO3AYWHO-BJIAXXHbLIX YCNOBHAX.

B ocraanHOM ofpaGoTka, TpaucnopTHpoBalHe H XpaHeHHe o0paslos
33aKPENJEHHbIX TPYHTOR NPOM3BOAATCSH cornacHo aedcrsyowsm FOCTam
Ha LeMeHTHLI KaMenb M APYrHe KaMeliHble MaTepHabl.

CoctaB nasnauaemblx aas JabopaTopubix onpejenesHil QpuiaHKo-me-
XanHuYeCKUX XapaKTepHCTHK 3aKpenaeuubix rPyHTOB 3aBHCHT OT TEXHH-
YECKOro 11a3HAYEHHN CO3AaBaeMbIX MACCHBOB H3 3aKPeNJEHHLIX TPYHTOB
(ocuoBaiine, QyHAAMEHT, er0 THO H KOHCTPYKUHA, WOANOPHARA CTEHKE,
3alUATHAR CTEHa ¥ Ap.), a TaKiKe OT XapakTepa nanpaxedHd u jgedop-
Mainif, KOTOphle JOJKeH HCNbITHIBATb MacCUB M3 3AKPEIIEHHOro rpysTa
(cxxaTue, pactsoRenne, uarnb, aedOpMauui yNAOTHeHHR 1 CABHTA H AP.).

Oanako BO BCeX cayyasx ob6sn3aTenblibl OnpeAeaends CACAYIOIHX
(DHU3NKO-MEXaHHUECKHX XaPAaKTePHCTHK 3aKPenJeHHBIX TPYHTOB: IJIOTHO-
CTH H BJAXHOCTH; BPEMEHHOrO COMPOTHBIEHHS NP OAHOOCHOM CHATHM;
yraa BHYTPEHHEro TPeHHA H YAeNbHOTO cuennenus; Moayns olilefl nxe-
dopmauun. Ilpn onpepesieHHH VKa3aHHbIX H APYIFHX XapaKTePHCTHK CJie-
JAYeT PYKOBOLCTBOBATLCH cooTBeTcTBywuiHMd FOCTamu nas ckaibubiX
TPYHTOB M KaMeHHbIX maTepHanos. BpemenHoe conpoTHBAeHME HpPH CKa-
THH cJaeflyeT onpeaensth no npuj. 11 nacrosuiero nocobus.

Pewense Tperbell 3afayd ONBITHOrO 3aKpenyieHHsA TPYHTOB — YTOY-
HelHe PEXHMa HAarHeTaHHS, CRA33aHO C HOHSTHEM ONTHMAJBHOLG pPeMiH-
Ma. Onrumasbnoin ssaserca uaubosee SKOHOMHYIBIA peX<HM Harsera-
HUA 3aKPEMJRIOULHX PeareHTOB B IPYHTH. B RaHWbIX KOHKPETHHIX yeio-
BUAX 3TOT PEXXKHM ONpEeAesfieics PacXofoM peareHTa yepes eZMHHUNBIR
HI'BEKTOP NPH MAKCUMAJLHO AONYCTHMOM LaBJEHHH HMarHeTraHud, KOTopoe
sazaetcs npoekTom, ONTHMANbHHA pekuM MWDBEKUHH Npu ONLITHOM 3a-
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KperJIeHHH TPYHTOB HAXOAAT NOCPEACTBOM IIPOGHOTO ItarHeTanus B rpyH-
Tl C peryJHpyeMbIM PACXOXOM Yepe3 HHBEKTOP, CONPOBOXAAEMOro TOY-
HLIMH H3MePeHHSIMH NapaMeTPOB HHBEKUMH Pacxoia ¥ AasieHusd. OnHT
HAQYHHAIOT C MHIUMAMbHON BEJAUYUHBL PACXOAA, KOTOPHIK NOCTENEnHo yBe-
JUYHBAIOT, OLHOBpEMEHHO HabuoJasi 3a HaBJEHHEM, N0 BEJAHUHHBI pac-
X042 NpH MAKCHMAaJbHO AONYCTHMOH BeJHUMHE AaBJEHHA.

TIpo6uoe HarueTaHHe nenecoo6pasHO MNPOU3BOLMTL B ABa dTana:
NepBOHAYaASbHO BOAOK AJA MOMAYYCHUs OPHEHTHPOBOUHBIX JAHHLIX O fa-
paMeTpax HHDBEKUMH, a IOCKe ITOro, NPOTHO3UPYS HEOGXOAHMOE BpeMs
JUISL OTIBITa H YTOYHHB TIPH HEOGXOAHMOCTH PEUeNnTypy, NPOU3BOJAAT HA-
rHeTalMe 3aKpenasiouiux peareHtoB. [losyueHHble B pesy/bTarte ONBIT-
HOrO 3aKpenJieHHsi BeJJHYHHB PacXOIOB 3aKPEMJSIOLINX peareHToB NpHu
MaKCHMaJbHO AONMYCTHMOM JaBJICHHU H ONpPeAe/sioT cO60il onTHMabHbIi
peAHMM HArHETalHs, KOTOPEIH MOXeT H HoJXeH coO/IONaTbhCs NpPH Mpo-
#3BOACTBE paGoT.

HeobGxoanmoe azna onbTHHIX paboT OCHOBHOE 00OpYAOBaHHE — A
MOTPYKEHHS M HU3BJEYEHHS HIHEKTOPOB H OYPeHHN UHDBEKUHMOHHLIX CKBa«
XHH, 1/ HATHETaHHA B TPYHTHI 3aKPERJAIOMIUX peareHTOB, KOMIpeccop-
Hble CTAHUMM, & TaK»kKe 3a6HBHbIE HHBEKTODHI H HHBEKTOPHI-TAMIOHBI,
BbiOHpaeTCcs M3 PEKOMEHAYEMOro COCTaBa NPOH3BOACTBEHHOrO 06opyLo-
BaHus, NpuBeeHuoro B npua, 19 u 20.

1. Pyuunte GeToHOJMOMB! H nepdOpaTOprl NHEBMATHUECKOrO AeHCTBHA
maccoli 17—32 xr, anexkrponepgoparops tHna C-408B, a Takike 6ypo-
Bble CTaHKH YyJapHo-BpaliaTeabHoro JeiictBHgs Tuna BMK-4M
HKP-100M nueBMaTHuecKoro AeHCTBUA — AJS NOTPYXKEHHA B TPYHTH
3a6HBHBIX HHDbeKTOpOB. ITocnegune CTaHKH NMPHTONHEI TAKXKe AJIS H3BJE-
YeHHd HMHDBEKTOPOB. YUHTLIBasi, UTO TIPH OUBLITHOM 3aKDEMJEHHU B Iyp-
tdax B OAHY 3aXOAKy He Tpebyercst ry60OKOro MOrpyKeHHs HHBEKTOPOB,
KaK Ip¥ NPOM3BOACTBEHHOM 3aKpenJeHnH, ykalanuoe sabusnoe oGopy-
JIOBAHHE JOJKHO BHIGHpDATbCs HaHMeHee MOLIHBIM H HaHMEHee THXKeJhIM,

2. BypoBble cTauKH yJapHo-BpalaTenbHoro 6ypeHus, rHApaB/iMue-
CKHe NOMKpATH H aBTONOrPY3YHKH IPy30HOABEMHOCTBIO A0 5—7 T — AJd
H3BJeYEHHS HHDEKTOPOB H3 TPYHTOB,

3. CraHKH KOMOHKOBOTO, BPalIaTE/IbHOrO, IIHEKOBOTO H yAapHO-Bpa-
IaTeJbHOr0 OYpeHHs MHHHMAJbHONH MOUIHOCTH, AHAMeTpa H [JyOHHBI —
Ana GypeHHs HHBEKUMOHHLIX CKBaXKHH B NPOCAROYHHX JECCOBBIX TPYH-
Tax.

4. TTayuxepusle WECTePHHEE U USHTPOOCIKHBIE HACOCH H TaKKe Ha-
cochl-fosatopsl cepuu HJL npousBoiuTe/IbHOCTbIO, B 32aBHCHMOCTH OT
BOJONIPOHHIIAEMOCTH TPYHTOB, OT 2 fo 17 //MHd u JaBJeHHEM HarHe-
rands go | MIlla— a5 HarseTanusi B TPYHTH 3AKPENJAIOUIHX pearen-
toB. UeM BHIlIE BOAONPOHUIIAEMOCTb TPYHTOB, TeM OGoJibille AONyCTHMas
BeJHYHHA Pacxofa HpH HATHETAHHH H TeM, CJeNAOBATENbHO, NpH GoJbluel
NPOH3BOAHTENbHOCTH Hacoca CJeAYeT BeCTH Harneranue.
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5. ITeperBuxHad KOMIpeCcOpHAs CTaHUMA MKHMMAJBHOH [POH3BO-
JHUTENBHOCTH — A5 ofecneueHns cxarniM BozayxoM (mo 0,7 MIIa) 3a-
6uBHEIX B GYpOBHIX paloT, a TaK)Ke AJA NEPeMELIHBAaHUS 3aKPENIsIOUIHX
PacTBOPOB CKATLIM BO3LYXOM NPH HX NPHIOTOBJCHHH,

6. YrieKuCJOTHBIH peAyKTOp NPOH3BORHTENbHOCTBIO NPH JABJEHHH
0,5 MITa ~— no 100 a/Muu, 0pd xaBaeH#u ua Beixofe 0,15—0,6 MIla, ua-
noJbHbie Beesl A0 150 Kr m 3neKTpooGorpeBaTenbHull ajieMeHT (puc. 26)
(cm. OcHOBHYIO uacTh) — 06GOpYyAOBaHHE JAas ONLITHOFO 3aKpensenis
TPYHTOB I'a30BOM CHJMKAaTH3aLHel,

7. EMKocTH ans pabGoyux pacTBOpOB, reseo6pasyiomiell cMecu W BO-
Ibl, BMecTHMOCTb M KOJIHYECTBO eMKOCTell onpeiensercss HaMeYeHHBIM
nporpaMMoil paGot 06beMOM pacTBOPOB HJH CMeCH Ha 3aX0aKy (oO6blu-
10 0,03—0,4 M%), a TakxXKe KOJHYECTBOM HHBEKUMH B oinioM wypde. Em-
KOCTH, NpelHa3HaueHHble AJS 3aKAYKH 3aKPenJfIoWUX PacTBOPOB wJH
cMecef, ROMKHB GBITH NPOTAPUPOBaHLI yepes Kaxcasie 5—I10 &

8. IlporapupoBaHHEle SMaaRpOBaHIble (A8 KHCJIOT) H OLHHKOBAH-
Hble (/s LIEJOYHBIX H MeNTPajbHBIX pearenToB) Bexpa no 2—3 wr., a
TaK)Xe MEHBUINX eMKOCTeH MepHas nocyia AJs NPUroTOoBJIeHHA DAacTBO-
POB pa6ounX KOHUEHTPAaUHH U FeneobpasyIoluX cMecel.

9. HaGop caecapuoro H GypoBOro HHCTPYMEHTA, BKMIOYas raedisie
H ra3oBbl€ KJIIOYH, XOMYTH H AD.

10. TloneBas xuMHuyeckas JabopaTopHa, OCHalleHHAash HeOOXOAMMOH
MepHoit H OGLIKHOBEHHON XMMMYecKoH nocynoii (610perkaMy, NHIETKaMy,
MEH3YpKAMH, CTakaHaMmH, xkonbamu, Olokcami), a Takxe HaGopoMm apeo-
METpOB, TEPMOMETPOM H CEKYHAOMEPOM — ANl YTOUHEHHS DeUeNTYpPH
cnocoba, KOHTPOJst MJOTHOCTH NPH NPHIOTOBJIEHHH PaBOYHX pacTBOPOB H
KOHTpOJIS BpeMeHH resieo6pasoBalidsi 3aKpenJsiollyx cMeceil.

I1. HlanueBsifl HMHCTPYMeHT (/OMaThl, KUPKH, JOMBI H 1p.) — ans
PYHHOTO BCKPHITHS IIYPHOB € KpenjenteM CTeHOK; MOYBEHHHI HOX HJH
MacTepoK, MOJHITHNEHOBHE MELIKH, aJIOMHHHERLEe GI0KCH H npo6ooT6op-
HHK — JJ51 0T60pa NpO6 eCTeCTBEHHBIX PHIXJBLIX TPYHTOB AJsi NaBGopaTop-
HBIX MCCNELOBAHHI; CHCUHAaMbHbIe KOJbLia M CHelHanabibiii npo6oor6op-
HMK, MapJs H napa@HH — ajs oT6opa W yNakoBKKH o6pasinoB Nnpocapoy-
HBIX JIECCOBBLIX TPYHTOB HEHAPYIIEHHOH CTPYKTYPH JJs CHelHaJbHbIX
Ja0opaTOPHBIX MCCIEOBaHUM coryiacHo npud. 10.

12. Macwrraraa Jnnedxa MeTpOBOH AJNMHB, WIHYD H PYJeTKa —
A5l M3Mepennsi 06beMOB 3aKpensieHHbIX 00pa3oBaHuit.

13. Mexanuyeckye HOXOBOUNblE TOJNOTHA NO MeTajany, napadHi,
MapJas M OnyeBa — AAA BLIDMJIHBAHHA W YNAaKOBKH 06PasuOB 3aKperJieH-
HHIX FPYHTOB, NPEAHA3HAYEHHLIX LJS OnpeleseHua QH3HKO-MeXaHHYeCKHX
XapaKTePHCTHK,

[TocnepoBaTebHbiil NOPAAOK ONBITHOrO 3aKPENIEHHS] TPYHTOB:

COFJIZCHO TpOrpaMMme BHILEAHTb ¥ OTOPOAUTb NJIOUIAAKY AJS ONBIT-
HOTO 3aKPENJCHHA TPYHTOB OKOJIO HAMEYEHHOTO OMBITHOrO wWypoa;
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corjiacosaTh BHGOp MJOWAAKKH H paboThl ¢ SKCIyaTHpYOLLEd op-
radHsanHell B CMbIC/Ie BO3MOXHOCTH NPOHM3BOACTBA PaboT MO YC/AOBUAM
PACHOJIOKEHHA TOA3EMHBX KOMMYHHKAILHI;

obecneunTh ONBITHBIE PaBOTHI NMOABOLKOH 2NEKTPOIHEPTHH, BOAONPO-
BOJOM H KaHajH3alHen;

060pyA0BaTh Ha MJIOIKAaJKe MOMEUIEHHe HJAH HaBeC A/ CKAaaHpo3a-
HHS XHMHYECKHX MaTEepHAJIOB H CHAPSIKEHHUS,

3aBe3TH Ha WJoLiafky o0OpyRXOBaHHE, XHMHUECKHE MaTepHaJibl, CHa-
psi’KeHHe, a TaKKe BArOHYHK AN 6pHrajbl MCNOJHHUTENEH;

NpOM3BECTH BCKpbITHe Wwypda raybuHoi Ha 1—1,5 M Bbille HaMeyeu-
HO# 30HBI HHBEKUHH (pHC.);

pasMeTHTb Ha AHe lypda TOUKH HHBEKUHH, MECTO DACIHOJIOMEHHS
APHKONKH H CKBaXXHHBl A06ypHBaHHA;

COOTBETCTBYIOIHMH MeXanH3MaMH 3a0HTb HHBEKTODHl WJIH NpoGy-
PHTb HHBEKUHOHHbIE CKBAXKHHbI;

Ha MecTe IPHKONKHM Yray6HTe wypd B 30HY HHDBEKUHH, NPOGYPHTH
Pa3BENOYHYI0 CKBAXKHHY, BH3YyaJbHO 0O0C/JeR0BaTh H ONHCAThb TPYHTHI,
oto0parh npobul AMd CUEUMaAbHbIX JabopaTopHbiX uccaenosannii. [Tocae
9TOr0 NPHKONKY 3apHITh ¢ YyTpaMGOBaHUEM;

IPHrOTOBHTb Pa3BefleHHEM 3aKpenJsiollue pacTBOpbl PaGOYHX KOH-
uesTpauui, a Takke NOATOTOBHTL K paGoTe HHDBEKIHOHHOe OGOpYROBa-
HHE H CHapsKeHHe;

B COOTBETCTBHH C NpPOTrPaMMO# DPOH3BECTH ONMMITHblE HATHETAHHA,
NepBOHAYaMbHO BOAOH, a 3aTeM 3aKpenAKLIMMKH peareHTaMH, ompexe-
JIUTH ONTHMAJBLHLIH PEeKHM HHDBEKUHH NO PACXOAY M [AaBACHHIO HarHe-
TaHHS;

yray6aennem wypda BCKPHTL B IPYHTE naKpenenHsie 06pa3oBanus,
cororpadupoBaTth H NPOH3BECTH H3MEpPEHHS HX 0GBEMOB;

BBITH/IMBaHHeM OToGpaTh o6pasubl 3akpendeHHbHX TPYHUTOB AAA Ja-
60paTOpPHOrO OmpejeseHHs HX (H3HKO-MEXAHKYECKHX XapAKTEPHCTHK H
¢ cobaogenseM Mep NpeLOXPAHEHHA NPOTHB BLICHIXaHHA HOCTABHTbL 06-
pasupt B 1a60paTOPHUIO;

B COOTBETCTBHH C APOrpaMMO¥ NMPOM3BECTH B Na6OPaTOPHH onpese-
JIEHHS HAMEUEHHBIX (PU3MKO-MEXaHHYECKHX XapaKTepPHCTHK 3aKpPerJeHHbIX
I'PYHTOB;

JIMKBHAUPOBATH ONBITHYIO MJIOLLAJKY;

BBIBE3TH O6OpYROBaHME, CHapskKeHHe, OCTaTKH XHMHUECKUX MaTe-
pHaJIoB;

10c/Ie 3aBeplUIeHHs ONBITHOTO 3aKpensenus CPYNTOB 110 BCEM OMBIT-
HBIM wypdaM NpoanaJH3HPOBATL H OGOGUIMTL PE3yNbTaThl, CONOCTABHB
HX ¢ TpefoBaHUAMH MPOEKTa U NPH HEOOGXOZHMOCTH BHECTH B [POEKT
COOTBETCTBYIOIIHE KOPPEKTHBHI,
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IIPHJIO)XKEHHE 19

TTEPEYEHb ¥ XAPAKTEPUCTUKHU
060PYAOBAHHS, NPHMEHAEMOTO NP CUIHKATH3ALHH H
CMOAN3ALUUYN TPYHTOB

TaGauuya 1. Mepeyenp 060pyAOBaHMA

HaumeHoBaH1e Mapru 3aBOX -H3roTOBHTEND

BetonoJiom C-358 3-n «ITueBMocTpoiima-
muHa» (r. CBepAIoBCK)

Hepdoparop [1P-24 —

HubekTop nepemeNHoro ce- HIIC-1 —

YeHHs

VIHBbEKTOPBI-TAMOOHE ruj- HUTr-58 —

paBJaHYECKHE UTr-124

MHDEKTOPHI-TAMIIONH  NHEB- HTI1-58 —

MaTHUeCKHe HTII-124

YcranoBkH  pas OypeHHs — MaluHOCTPOHTEABHL

CKBaXHH 3-4 uM. Boposcxoro
(r. Csepaniosck)

Komnpeccop JK-9 —

[entpoBexueiit Hacoc 3K 45/55 3-4 ruipoannapa-

(3K-6) Typu (r. Epepan)

[THeBMOYCTaHOBKA — 3-8 «Kpacuwiéi  koTesb=
wuk» (r. Taraspor)

IoMKpaT peeunnii Ap-7 3-4  Xene3sHOLOPOIKHOFO
MaluHocTpoeHust (r. Ap-
MaBHD)

YIraekucaoTHHA pepyKTop ypP-2 —_

AneKTpooGorpesareabHblit 2-12 —

3JICMEHT K YIJIEKHCJIOTHOMY

penyKTopy

Becw HanonbHbie PI1-150-MI' ——

13}



Ta6auna 2. BeTroHOaOMBI

HanmMenonanue

Texuuyeckne Aanunie GeTOHOJOMOB
MapKy

XapakTePHCTHK

nnm | | R
PaGoyee  paBjenHe  BO3iyxa, |0,5—0,7 0,6 —
MIlTa
Pacxoy Bosayxa, M3/mun 1,2 1,6 —
Yucao yaapos, yA/MHH 1250 850 1000
Macca, kr 31,7 16,7 20
Jania, MM 635 670 655
Juamelp waanra, MM 16 18 —
MourocTb 3/1EKTPOABHIATENIS —_ — 1,2
All-42B, kBt
Hanpssxcuue, B — — 220

Tagauua 3. Hepdoparopst

HaumMeHoBanHe
XapaKTePHCTHK

Texuudeckde FaHHMWe UepdhopPaTOpOs
MapKu

T1P-24J1 i OM-506J1 II'IPO-24JIY T1P-19

T'ny6una Gypenns, M

Pa6oyee paBscHHe BO3AY-
xa, MITa

YacroTa ynapos, ya/MuH
Pacxoa Bo3nyxa, M3/MHH
Jnamerp maaura, MM
Macca, kr

Han6ombuni Juamerp
KODOHKH, MM

Mpumeuanne llephoparop mapku [TP-24J1 Buinyckaercs

TeseM IyMa,

112

5

0,4—0,6

3000

3,5

25

30

56

5

0,4—0,6

1700

2,2

19

29

56

4

0,4

2600

3,5

25

28,8

56

4

0,4

1850

2,5

25

20

40

¢ raylm-



Tadauua 4. Hubextopn

MapkH MHBEKTOPOB

UIIC-2 -«
Hanmenoranue 0

XapaKTepHCTUK Cepemery | MTr-s8 | wTr-124 K i

HOro ce- = [

YeHHS) = <
HyraMeTp CKBaXKHUHBI, MM — 68 130 68 130
HAnamerp mnepdopHpoBaH- 32 32 32—38 32 | 32—

HOH YaCTH, MM 38
Jnuna nephopHpoBan- 500 500 500 500 | 500

HOH HacTH, MM

JnnHa 3anopuoit  uacr, 1000 | 2000 2000 | 2000 | 2000

MM

PaGouee nasneHne npu —_ 0,12— | 0,12— {0,3—{ 0,3—
3anope cksaxuHb, MIla 0,35 0,45 0,35 0,45

Taoauua 5. KoMnpeccopHbie CTAHUUK

Mapku KoMipeccopos
HanMmeHoBaHHe A g. -
XapaKTepucTuK 2 w 4 = = o =
Q 8] Q i < o )
X 4 X 0 o 4 M
= e} = = = [m} o
[IpoussoguTen- 3,5 {5,25] 6 10 10 10,5 | 25,6
HOCTD, M3/MHH
PaGoyee nabJeHHe, 0,7 0,7 0,74{ 0,7] 0,7| 0,7| 0,8
MITa

8—215 113
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TaGauua 6. Cravku naa GypPeHHs] HHBHEKUHOHHBIX CKBAXKHH

CTaHKH KOJIOHKOBOI'O 6y peHus 0 8 Cranku yAapHo-spa- w
52 o IHaTeJbHOIO Gy PEeHHRA ==
=55 A £E
HaumeHnoBakue o3 = 23
XapaKTe PHCTHK f Eg ~: T g‘g
KBY-50 KBY-80 CBA-500 | & 2C SZL | HKP-100M | HMK-4M | 387
£E5E Eox 28k
CE= SRS =c=
HaaMeTp CKBaKuy, MM 52; 60; 65 65; 75 59—151 70 62; 70, 105 105 60—92
102
Fay6una G6ypenus, m 25 30 500 — — Jo 50 Ho 35 | 1,5—7,0
To xe, muekaMu 25 30 — 15 15 — — —_
To e, KOJOHKOBEIM CHapf- — — —_ — 25 — — —
BOM
HyEHa WTaHTH WJM IIHEKOB, 1000 1220 — 1000 — 1213 — —
MM
Macca ycranosku Ges Gypo- | He Gosee 500 | He Gosee 680 — 90/165 90 360 460 14
BOTO CTaBa, Kr
Pasmepnl cTaHKa, MM, C 3JeK-
TPOABHPATENEM:
AJHHA — —_ 1670 — 1775 1500 2550 565
HIMPHHA —_ — 1130 540 1090 655 1000 355
BBICOTA — e 1620 1770 2600 672 850-— 485

2200
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ITpodonsenue npun. 19
Ta6auna 7. OGopynoBanne ajs HArHETaHHsT PAacTBOPOB B TPYHTH

TIpou3aso- Bucota Moz~
HanMeHoagune BricoTa, [asire- AHTEB- BCachiBa- HOCTB HuaMerp | Uscao xomos YCnoBHbI
MexaHI3Ma Macea, Kr MM HUe, HOCTb., HHS ABHraTE- naysxe- INIyH*epa, IPOXOR NaT-
MIla M3/y M BOA. CT. Asi, KBT pa. MM MHR pyGKOs, MM
ITueBMOyCTAHOBKA 613 1970 0,6 4,8 — — — — —
¢ 6aKoM fuaMeTpoM
1220 MM # paGouum
o6vemom 1,5 M3
IlenaTpobexubie
HacoCnl MapokK:
2K20/30 (2K-6) 72 180 0,3 19,8 6 4,5 — — 50/40
3K45/55 (3K-6) 294 260 0,5 45 6 14 _ — 80/50
4K90/85 (4K-6) 570 260 0,6 a0 5 55 — — 100/70
Hacocwi-103aTopsl
MapoK:
HJI-1000/10 150 726 1 1 3 2,2 60 100 32
HI1-1600/10 239 840 1 1,6 3 3 80 100 32
HI-2500/10 245 840 1 2,5 3 3 100 100 40
2J1A 509 1190 1 0,945 3 1,7 25; 40 150 20
40A 733 1610 [ 3.4 3 2,8 32; 55 150 32
6dA 1165 2035 1 8,28 3 4,5 40; 70 150 45




Ta6annua 8 YraekUcAOTHbIE PEAYKTOPHI AJSl Ta30BOM CHAHKATH3AHM

TPYHTOB

TeXHHYeCKHE JlaHHBIE YIJIeKUCJOTHRIX DELYKTOPOB,

HauMeHoBaRMe MapKu
XapaKTepHCTHK
J321-139M yp-1 YP-2

JlaBnenne ua sxoze, MIla 15 12 12,5
JlaBjaeHne Ha  BHIXOJE, 0,1 0,6 0,3
MIlla
IIponsBoauTeibHOCTE NPH 6 100 100
nasnennu 0,5 MlIla, a/vMnn
Pasmepsr, MM 190X 135X 140 {150X94 X 165[176X94 X 165
Macca, xr 1,74 1,1 1,27

Mpumeuanne Yeprexu 31eKTPooGOrpeBaTeILHOTO 3JEMEHTA K
YIVIEKHCJAOTHOMY PEAYKTOpY HMeloTes B Biopo Buespenns PocrtoBekoro
[IpomMcTpoOfiHHHNIPOEKTa H BHICHIAIOTCA DO NPOCchGe NPOM3BOAMUTENS pa-

6or.
Taéauuwa 9. HanoabHbie Bechl AJ8 ra30Boil CHANKATH3ALNH
TexHHYECKHE TexHHYeCKHE
HaunMmeHoBanHe AaHHBI® B(COB JAaHHbIE FECOoB
XapPAKTEPHCTHK MapKH Haumenopanue MapKH
PIi-150-MT PI1-150-MT
[Ipenenst  B3Bewn- 10—150 |[|Pasmep naardop- 350280
BaHMSs, KP MBI, MM
TlorpeinnoTs B3Be- +0,15 [ Pasmepn, MM 4955101300
UIKBaHHA, KT Macca, Kr 30

Ta6aunna 10. Mexanusmpl A1 M3BACUCHHA HHBEKTOPOB

HaumMeHonanue
XapaKTePHCTHK

TexHHyeckue RaHHbiE NOMKPATA H aBTONOr PYy3UH-

Ka, Mapk

P-7 apTonOr pyausk 4046
I'pysonomxbeMHOCTD, T 7 4,5
Bricota noabeMa, MM 350 4000
Pasmepn, MM 514230 X940 5945 X 2250 X 3400
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TNIPHAOKEHHE 20.

NNEPEYEHDb U XAPAKTEPUCTHUKH
OBOPYJOBAHHS, NPUMEHSEMOIO

NPHU LEMEHTAILHHU 'PYHTOB

TaGauna 1. PacrBopo- U raHHOCMecuTe U

HayuMeHOBaHHe
KaPaKT ePUCTHK

TexHHYecKHe AaHHBIC NO MapkaM

PM-500 \ PM-750 M-2-4
BmecTHMOCTD, J 500 750 4000
Ckopocth BpallleHHs1 pa- 500 570 95
Gouero oprana, o6/MuH
DNeKTPOJBHIATED:
THII AO-52-6 AO-52-4 —
MOWHOCTb, KBT 4,5 7 14—12
Ta6aputh, MM 1500 X 1400 X | 2001100 X 43452090 X
X 1300, X 1000 X 1335
Macca, kr 350 512 3565
Ta6anua 2. CTanku KOJOHKOBOrO Gypexus
HaumeHoBanHe TexHHUECKHe JaHHbIE IO MapKam
XapakTepUeTAk | 3p.150a | BoK-2M-100 | 3uw-a00M | cBA-500
Inybnua 6ypennus, 150 100 300 500
M
Havanbnmit  gHa- 76 92 131 151
MeTp GypeHHs, MM
Koneunwiit JHa- 36 36 52 59
MeTp Oypenusi, MM
Onamerp O6ypoBbIX 33,5 42 42; 50 50; 42; 33,5
WITAHT, MM
¥ron 6ypenns k | 0—360 0—360 75—360 90; 45
TOPH3OHTY, rpaj
Cxkopoctb  Bpame- |125—915 | 200—300 | 102, 182, 120, 195,
Husl, 06/MHH (ueThbipe 280, 237, | 480, 1015
CKOPOCTH) 730, 700
Xon WIMHAACS, 450 450 430 400
MM
Haubonbuiee  ycu- 18 10 50 42
ave nopayd, KH
JleGenxa:
rpy30fI0AbEM- 1000 —_ 2000 2000
HOCTb, KI'
KaHaTOEMKOCTb, — —_ 38 37
M
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ITpodoaenue npus. 20

Texnuyeckie NaHHbIE N0 MapkKaM
Haumenonate 3UB-150A | BCK-2M-100 31 P-300M CBA-500
daexTpoasurateas: | AO-b2-4 A-51-2 A-62-4 AO-2-71-4
THII
MOILHOCTD, KBT 7 7,5 14 22
Fabapute  CTaHKA
¢ 3JEXTPOABHIaTe-
JICM, MM:
JJIHHA 1270 1720 2336 1670
IWHpPHHA 935* 675 1100 1130
BHICOTA 1495 1400 1944 1620
Macca cranka, K
¢ 3NeKTpOJABHIa- 650 — —_— 1318
TeneM
6e3 aBurarcas - 490 1380 1112

* T'aGaput no wnpuHe nau Ge3 yuera ABHraTe.s.

Ta6anua 3. CTauku YAIPHO-BPAIMATERBHOrO Gypenus

TexHHYeCKHe JAaHHbIE MO MapKaM

HaunMenosanue
XapaKTepHeTHK BMK-4n BA-100111 HKP-100M
JramMerp KOPOHKH, MM 106 100—105 105
» IITAHTH, MM 60 50 63

THn NOrpyXHOro nHeBMO- Y-110x M-1900¥YK n-1.75
yAAPHHKA
I'ny6una GypeHHA CKBa-
KHH, M:

FOPH30HTaJbHEX 50 50 50

BEPTHKAAbHBIX 50 30—50 —_
HanpaBJsieHHe CKBaXXHHB JTio6oe
CkopocTh BpaleHus 4] 68 76
WNHHAeNAS, 00/MHH
Xoa WOHHAeAs, MM 1000 400 365
MakcuMmaibioe ocesoe 7,9 6 6
ycuade nojaun, kH
MoIHOCTL  3JIEKTPOABH- 2.8 2,8 2,8
rateass, kBr
Pabouee naBJjcHHe CHKATO- 0,5 0,5 0,5
ro Bozayxa, Mlla
Pacxon Bosayxa, M%/MHH — 4,2 He 6Goaee 7
PaGouee paBaenHe BOJWI, — —_— 11,22
MIIa
Pacxon Boabl, 4/MHH — —_ 15—20
Macca cranka, Kr — 280 360%

* Macca cranka pana 6e3 yyera pacnopHoi KOJIOHKH
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Ta6anua 4. Cranku yxapHo-kamatHoro Gypeuns

ITpodoascenue npunr. 20

TexXHHtUeCKHe AAHHbIE N0 MapKam

HanmenoBaHue
XaparTepHCTHK
B2-20-2M | YKC-22M | YKC-30M | BC-IM

Tny6una Gypenud, M 200 300 500 300
HauGoabune puamerpnt 6y- 400 600 900 300
PeHHs, MM
MolusocTs  3J€KTpPOABHIaTE- 20 20 60 55,75
as, KBt
I'pysonoabemMHoCTs  HHCTPY- —_ 2000 3000 5000
MeHTaAbHOro 6apabana, K&
Bpicota MauTe, M — 12,5 16 15
I'pysonoabeMuocThb xKeJo- — 1300 2000 1000
HouHoro GapabaHa, Kr
Tpy3onoabeMHOCTs MauTh, T —_ 12 25 —
TFabapurnl B paGoyem n0JIO-
HEHHH, MM

AauHa 5230 5800 8400 7065

LWHpUHA 2620 2290 2640 3460

BBICOTE 12 300 12700 16 300 15050
Macca, ¢ 10,2 7,6 13 24
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ITpodoasicerue npua. 20
Taéauua 5 Hacocwt

TexHUYeCKHe JaHHLIE [0 MapKaMm

HanMeHORaHHe
HapAKTEPHCTHK C-317A 1Tp HI'p-250/50 rp-16/40 | SM-T'p HB-179
[1pOH3BOAHTENBHOCTD, M3/4 6 18; 13;5 18 1,9—16 22; 36; 60 1,8; 3,6
Hasaenne, MITa 1,5 5; 6,3 5 4 10; 6; 3,5 Jio 4
Pa6ouas gacth Hacoca [MayHxep [Mopiuens Mopiuenp Topurenn [Topuiens [Mayssxep
Uncno nuauuapos — 2 2 2 2 —
Huamerp, MM 110 90; 80 85 90 80; 100; 127 —
Xo4 mopuHs, MM 90 150 140 6—48 250 —
Uncsao X0R0B HOPLIHS/MHH 191 100 117 250 (xBOMHBIX 90 —_
X0/J0B)

[IpuBoaHass MOMIHOCTD Hacoca, 7 35,5 28 22 74 3
KBT
JluaMeTp BcachiBalowieH JHHHH, 65 100 76 75 100 50
MM
JuameTp HarseratesnbHON JIH- 65 50 38 37 50 —
HHH, MM
FaGaputsl mHacoca, MM:

JUIHHA 1200 1870 1444 1340% 2630 1310*

WHpHHA 560 990 876 930 1040 750%*

BRICOTA 1000 1510 932 1080* 1630 500%
Macca »acoca, KT 390 1150 733 550 1760 250

* TaGapuTH Hacoca B KOMIUVIEKTe C 3JEKTPOJABHIaTeleM.




IIPHJIO)KEHHE 21

$opmbl XKypHaNOB MPOH3BOACTBA palor
Tad6anua 1. )Kypnaa paGor no CHAMKATH3AUMH H CMOJM3ALMH TPYHTOB

Cnoco6 sakpenyexns 3axasuHx

O6bexr Hoapsauux

IMpoexr, apx. Ne

3a6ABKa BHBEKTOPOR CocTaB pacTBOpa (CHAUKATHOrO HJIM CMOJHI) HarxeTanue pacTsBopa
% £ g %
KHCJIOT2 UJIH : = F = S
CHNHKAT WJIH g g . = - z -
= cMoaa XJIODHCTbIH & = & 5 2 ¢z
KaabUKA 8 2 = = . s E =
) 5 a 8 . 3 8 g
X < ] o « =) o g
=8 a (=2 A o o = = &
[«] o ] = <) 0 = =X
e = < =S = 5 a &= = 5
& = ol ) o 2 = = & e Q g o ©
= Z( 5 g = - - > [ : = = 3 2 38 g
L E s a = 8 5 15 9 = . * < =5 o) g o~ o
g £ = < = & S I s o v a 5 E&8 ]
S g2l £ [®] ¢ - - & |= g - 5 - 5| E SEE| 2
’ g % & - | B 5 £ z o x & g = 3 > Be | 559 2
< 51 ~ < = 5 = < o o a 5 2 =
~ > [~ o5 05 ol = Q@ = =S = 0o o,
[ 3 o g < 5= 1) 5~ © 4 s I o £ L] & < & O
= O B = . = g« 3 £ © (20 a = = 2 = =4 =% =S, oro o
1 21 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

= [lpexcTaBuTenb NogpsAAuKKa (NOATHCH) TlpencTaButeNb 3aKa3unka (MOANHCH)




% Ipodoamenue npun. 21
Ta6aunua 2, )KypHan paGor no ra3oeoit CHIMKATH3ALUH TPYHTOR
O6mbexT 3akasuuk
IIpoekT, apx. Ne [Toapaauuk

[IpHBsI3Ka MHEBREKTODA

TlapaMeTpst ¥ PACXOA, 3aKPENAsIiONiHX peareHTOB

CHJIMRAT HaTpHR YrJaexHeabifl ras
AJisi peZBapHTeJBHOH AAsi OTBEPXKAEHUSN
. aKTHRU3aLUH TPYHTA pacTBOpa

3 ¢ s 5

] = < = g
3 : = z g = = ‘== g
. = . E - - i
3 - R O R T I I - B = | & | ¢ = | 5| g
. =4 X o [=% - o - - = - - =8 - g N
« X =8 & @ = 5} w © U ® « @ ® =] =
a4 ) =] g E 7} ) = Q 5 = 3] 8 = D=} =
= g £ 5 2 3 © g & g | && & g | 8E 2 S &
= 3 S ] 2 & o I a = == a = s & = =
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17

IpeacraButenp NoApsAAYHKa (MOANHCD)

[IpeacraBuTens 3akasunka (MOANHCDH)




fIpodoascenue npun. 21

TaGauna 3. )Kypraa paGor no ueMeHTAUHH IPYHTOB

3aKasuux

Cnocob 3akpeniieHus

Moapsapunx

O6mbexT, apx. Ne

I

[Tpoexr, apx.
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HaumenoBaune o6bekTa

Anpec

Ipodonscenue npun. 21

TaGauna 4. )KypHan apTOpcKOro Haa3zopa

IpoekT, apx. Ne

Hauano paGot

19

3aKasuuK

r. OkonyaHHe pabor

19 r.

IMonpsinuuk

Ne noroBopa Ha oOcCyllecTBJeHHe aBTOPCKOIO HAA30pa H CPOK ero AeHCT BHS

Ne yuqacT- Ne 3ana-

BrigprJIeHHBIe OTCTY -
nJieHHst OT NPOeKTa

YxazaHusa o6 ycrTpa-
HEHMH BBIABJICHHBIX

3anuck npo-

C 3anHcsMH O3HAKOM-
JieHBl, TOAITHCH:

OTMeTKa © BhRINOJIHE-
HHH yKas3aHuii,

Ka Ha ceit Hata {  yau xpyrue momy- OTCTYTIJIEHHH ¥ CPOKM H3BeJ a) DOADAAYUK NIOAIHCH:
ofbeKTe UieHHNe AedeKTH UX BHINOJHEHHN (noanuck) 6) 3axasumk a) MOAPSIAUHK
6) 3aKasyux
1 2 3 4 5 6 7 8




HPHAOXEHHE 22

FEOJJEKTPHYECKHUN METOH KOHTPOJISI KAYECTBA
CHIIUKATH3ALLHH U CMOJIU3ALLUY TPYHTOB

TeoanexTpHueckne MeToAbl B Ka)KAOM KOHKPETHOM cayuae BHGHpaA-
JOTCSl HCXOHS1 3 PeanbHO¥ reosoro-reousiueckofi 06CTAHOBKH U 3KOHO-
Muyeckoll uenecoobpa3HOCTH UX NpuMeHeHHs. Has 3Toro B nmepuop cne-
LHaJAbHBIX M3bICKAHHHA M MCCHeAOBAHHH I'DYHTOB Ha 00pa3sliaX H3YuarTcs
3JIEKTPUYECKHE CBOHCTBA TPYHTOB IVIOILAJAKH [0 H MOCRE 3aKpemnJeHus,
YCTaHABAUBAIOTCS KOJHYECTBEHHbE CBSI3H MEXKAY 3/MeKTPOCONPOTHBJEHH-
eM 3aKpenJieHHBIX PYHTOB M HX MEXaHHUECKHMH HJM (pUIbTPAIHOHHBIMHK
colicTeaMH. [IpH 3HaUHTeNbHBIX KOJeGaHHAX 3aCONEHHOCTH M BJAXKHO-
CTH TIPHPOAHLIX TPYHTOB B MApejeiiaX NJOIAAKH TEO3JEKTPHUECKHE HC-
CJEN0BALHA BHITOJHSAIOTCS B JABa 3Tana: 4O M IOC/JE HHBEKIHOHHOIO 3a-
KpenJeHusi FpyHTOB.

TeosnexTpuycckie HCCACROBAHWA C NOBEPXHOCTH 3€MJAH MOTYT IPO-
W3BOAHTLCS KaK AJIS1 YCTAHOBJEHHS IPalHLl 3aKpEenJeHHOr0 MacCHBa, Tak
H A npHOAMXKEHHOH ONEHKH BJAXHOCTH FPYHTOB, YHAEJBHOTO pacxoia
3aKPENJISIOHX peareHToB, MeXaHHYeCKHX H (UAbLTPALHOHHBIX CBOHCTB
3aKpenyeHHLIX FPYHTOB.

KoHTypr 3akpensieHHbBIX MaCCHBOB B IJIaHE TPH CHIHMKATH3alUHH pe-
KOMEeHJyeTCsl ONpeneAATb METOAOM 3JEKTPONPOPHIAHPOBAHHA TPEXINeKT-
POAHBIMH HJIH KOMOHHHPOBAHIIBIMH YCTAHOBKaMH, 4 3aKpelJieHHLIX CMo-
JIH3alHel — CHMMETPHYHLIMH YeTHDPeX3JEeKTPORHBIMH yCTaHOBKaMHu. Pas-
Mepbl YCTaHOBOK JAOJIKHbI Ha3HayaTbCR B 3aBHCHMOCTH OT TpebyeMoft
rayOuHbl HCCHeNOBaHHfi U npesbluath ee B 3—7 pas. Haa noayuvenus
Te03/IeKTPHYECKHX DPa3pe30B BHIIONHSAETCA NpOQUAHDOBaKHe HA JBYX-
TpexX pasHocax.

Hlar wabaojeruit BHIGHpaeTCs B 3aBHCHMOCTA OT TpebyeMoft Tou-
HOCTH HW3MepeRHit U Hajl 3aKpenjeHHHM MAaCCHBOM AOJXKeH ObiTb MeHbille
€ro NonepeyHbIX Pas3MepoB H [IyOHHBI 3aJieraHHsi BEpPXHEH ero KpoMKu.
IpobuaupoBanne npousBOAKTCA NHG0 MO OTAEJAbHBIM HANPaABACHHSM,
JA160 Mo cHcTeMe NapaanedbHelx npoduiedt, PaccTosune Mexay npodu-
JSAMH AOJDKHO GBITh B JBa-TPH pasa MeHbille IpeAioJlaraeMblX HONepeu-
HBIX pa3MepOB 3aXpemJieHHoro Mmacchsa. [locne ompenenesus pasMepos
3aKPENJeHHbIX MacCHBOB B OJHOM HalpaBJeHHHM YCTaHOBKY pacnoJjara-
10T NepnedAHKYJISIPHO, TIOC/IE Yero NOBTOPAIOT CLEMKY.

PesynbTaThl HaOmOneskH 3anuchiBalotes B xyprad. I[lapannenbwo
BHIUEPYHBAIOTCS TpadMKH, IKCTPEMyMbl KOTOPHLIX COOTBETCTBYIOT MOJIO-
XEeHHI0 GOKOBBIX rpaneil 3aKpensIeHHOro MaccHaa.

Ias onpenenenns Bepxueil W HHKHEH rpaHN 3aKpeiIEHHBIX Macci-
BOB C DA3BHTBIMH B IJaHE PA3MEPAMH MOXKET OLITh MCIONb30BAH METOJ
BEPTHKAJILHOTO 3JeKTpHYeCKoro sonauposanus (B33). Uccaeposanus
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PEKOMEHAYeTCS BeCTH TIDM NOMOMIH  YeTHIPEeX3JEKTPOAHON YCTAHOBKH.
MakcumanbHas BeJHUYHHA DA3HOCOB 3/EKTPOAOB ONpeensieTcss He06Xo-
RHMOCTBIO NOJNYUYEHHst OTYET/IHBOIC NPOSABACHUS HA KPHBOK 30HAHPOBAHAS
C/iosA, HAXOAAIIErocs INOX 3akKpenaeHHbIM MaCCHBOM. Touxu Ha KpHBOﬁ
B33 no AMHAM Pa3HOCOB DHTAIOUIMX 3JMEKTPOAOB JONKHLL PaclO/araTsCs
paBHOMepPHO, HauaJpHylo IJHHY YCTAHOBKH cJjejlyeT BLIOHpaTe Takof,
yTOOH Ha KPUBOH 30HAMPOBAHWS BBLAGJSIICS BEpPXHWH CNOA HesaKpenJcl-
Horo rpyHra. OTHOUIEHHE BEJHUWHBL NOCJAEAYIOLIEr0 pasHoca K BeJHUHHE
npeslAylero He A0JKHO hpesstnath 1,5—1,7. OTHOWeEHHe BeNHUHHEL
Pa3sHOCOB TNHTAIOUIMX 3JIEKTPOJAOB K pPACCTOSHHIO MeXAY NpHEMHBIMH
DOJKHO ObITh He MeHee TpeX. MAaKCHMa/lbHOe HX OTHOLICHHE ONpexens-
eTcsl HAHMEHbLIHM 3HAaYeHHWEM Pa3HOCTH TOTEHLHAJsOB, KONYCTHMBIM AJs
H3MEDeHHsT B KOuKpeTHOM caydae. [Ipu nepexoje or oAHON JWHMHY K ADY-
roii Hy>kHo 06g3aTesibHO NepekpuBaTh KpuByio BD3 B ABYX TOuKax.

OcnoxusoumnMy GaKTOPaMH B 3JEKTPOPAIBEAKE SBJSIOTCS PAJIHY-
Hbl® [OMEXH, KOTODbI€ MOTYT BbLI3bIBATBCA yTeuKaMHd TOKA B JHHHAX H
npubopax, npoueccaM# CTAHOBJEHHS MoJs, GYKAAOMWIMHE H TeJuypHaue-
cKUMH ToKaMu, UTo6bi yMeHBIINTL BANSHUE yTeuex, NpOBOAA NpHeMHOil
U mATallel JuiHg CledyeT pacnojaaratb ZPYr OT APyra Ha paccrosi-
uud He Medbmwe 1—5 M. He ponyckaercs HX nepekpeliuBadue.

Bce npennonaraesbie HCTOUHHKH yTeuex (M3MepHTeJbHbii npubop c
COCAHHHTEALHBIMH NPOBOAAMH, MCTOYHHK TOKA, KaTYIIKH NHTAIOLWIAX JIH-
Hul) Heob6XOAMMO pacrnoJaraTh 10 BO3MOXHOCTH Aajblie OT NPHEMHHIX
snekTpoaoB. MCTOUHHK TOKa c/eiyeT NOMEUaTh OKOJIO MHTAaloUlero 3a-
3eMJIEHHA HJIH B LleHTpe NpHeMHOH JHuud (nydwe B 2—3 M OT Hee, nep-
MeHAHKYASPHO K JIMHAH Pa3HOCOB). BuHsiHHe yTeukH B JNHHISX onpene-
JSIOT M3MEDEeHHeM pPa3HOCTH NMOTEeHUHaJoB B NMPHEMHONR IeNH NpH nome-
pPEYHOM OTKJIOYEHHH MHTAOUIHX 3a3emMyeHHH (NOoJHHMAst B BO3AYX KOH-
1Bl NPOBOAOB NUTaloWuX »uHBi). OHO cuMTaercHs ROMYCTUMBIM, €CHH
cyMMa ABYX pasHocTeii [IOTEHLHAJOB He npeBblwaeT 5 % usmepsiemoi
Pa3HOCTH MOTEHUHAJIOB TNpH BKMIOYEHHHIX MHTAIOUIMX 3a3eMJICHHSX.

Bce naGmionenust HeoGXOAMMO BECTH € BHICCKOH TouHOCTBIO. UTOGH!
HCKJIOUHTh BO3MOJKHOCTB OLIHGOK, OffepaTop AOJMKEeH MOCTOSHNAO CAe]HTb
32 HCIIpaBHOCTbIO annaparypsl, NPaBHJAbHOCTBHIO COELHHEHHWH cXeM H Be-
JIMYHHOA NHTAIOLIHX H NPHEMHBIX 3JEKTPOLOB, KOHTPOJAHPOBAThH OTCUETHI
uaMepsieMsix Beamniil, [IpaBHABHOCTE HAGMONEHNH NPOBEPSETCS MOBTOP-
HBIMH H3MEPEHHSMH, KOTOPbIE MOKHO BHIIOJIHSITh, H3MEHAS HJH He H3Me-
HSfl PEXHM TOKa B NMHTAWIUMX NUHHAX. TIpoBepxa NPOH3BOAHTCS CuCTe-
MaTHYeCKH, 4epe3s OlpefeNCHHOe HHCJIO TOYEK W IPH aHOMAJbHEIX, He
COIIACYIOWUXCA ¢ BPYrUMA HAGIONSHUAMHE H3MEHCHHAX SJEKTPOCONPO-
TUBJICHHS,

DAeKkTpoMeTPHYECKHE HCCJAEROBAHHA B CKBaXKHlax (KapoTax) mpo-
H3BOJATCHA AJsl ONpelesieHHS BepXHeRd H HHIKNEH rpaHHll 3aKpenjenHus,
YAEJIBHOrO pacXola 3aKpeNVIsioUlHX PeareHTOB ¥ pajuycoB HX pacnpo-

126



CTPaBeHHs,, NPOYHOCTHHIX H (HJIbTPAUHOHHBIX CBOACTB 3aKPCHACHHBIX
rpyutos. Mamepenus pekoMeHAyeTcs NPOW3BOAMTb B CYXHX, CBOOOAMBIX
OT 3aKPEnJIfAIONIEro PacTBOpa CKBAXHHAX 30HAAMM C NPHXKUMHBLIMH 3JIeK-
TPOAAMH, OGEeCIeYHBAIOMMMH HAaJZEXHbIH KOHTAKT ¢ rpyHToM. Bepxuss
M HHXHSS TPaHHUb 3aKpensieHHBX MaCCHBOB, OJHOPOAHOCTb 3aKpenae-
1iHsl, Y4aCTKH HapYIUeHHS CIJOLIHOCTH 3aKPeNJIeHHs YCTanas/iHBAlOTCH
e 3aMepaM KaXXyUierocs CONPOTHBJAEHHA OAHOINOJIOCHBIMH [palHEHT-
30HJaMH, @ B TeX CJAy4asx, KOrja MHTEHCHBHOCTb 3JIGKTPHUECKNMX HoJefi-
1IOMeX HeBeJIMKa, HAeasbHBIMI NOTeHUHal-301RAMH.

Panuyc sakpenjieuns OnpeaesieTcst MeKTPHUECKHM 30HIHPOBaHUMEM
3aKpeNJeyHOT0 MacCcHBa TPYHTA H3 HHBEKUHOHHBIX HJH CleuHanbibix
KapoTaXKHBIX CKBAXKHH, a KOJHYECTBEHHYIO HHTEPNpPETaUMIO H3MEpeHHi
NPOH3BOAAT CYLIECTBYIOIUME HABYXCJOiiHBIMH naJjerkamd. Kontpoab kKa-
YeCTBA BLINOJHEHHBIX H3MEPCHHH OCYLUECTBJAETCA MOBTOPHLIMA 3amepa-
My ne meHee uem B 10 % oObcaenoBannblX ckBaxKHH. Pacxouzenus »
3HAYEHHAX INEKTPOCONPOTHBACHHI TPH NOBTODHLIX 3amMepax le AOMAHM
npesblwath 10 %.

OcHoBHO#l annapaTtypoil IpH paboTe reoNEKTPHYSCKHMH METOLaMH
ABJAAIOTCA MOTEHILHOMETPH, 3JEKTPOlHbie KOMIIEHCAaTOpbl, 3JEeKTpopa3Be-
JOYHble CTAaNIMK, annapatypa HH3KOH YacCTOTH, H3MEPHTE/]H KaXKyuiero-
ca conportupaenns. M3 nux nambosee nNpeAnOYTHTENbHBIMH  RBJAIOTCA
nocaepHHe.

B xayecTBe HCTOYHMKOB NHTAHHA MOIYT NPHMEHATLCH Cyxue Oarta-
peH, aKKyMyJiSiTOPsl, TeHEepaTophbl NEPeMEeHHOro M NOCTOHNHOFO TOKa.
Ba:Hb!M H HeOGXOAMMBIM YCJOBHEM HX HCNOJb3OBAHUA ABJIAETCA HeM3-
MEHHOCTb CHJIb TOKa B mpouecce paboThl (H3MeHEHHA He ROJKHbLI mpe-
Buiath 2—3 %).

MHukpoanekTpHyecKHe H3Mepelilis NPOM3BOAATCS HA OOfiaKeUHbIX Ho-
BEPXHOCTAX HJH Ha o06pasuyax 3aKpenjieHHOro rpyHTa AAs OlpeAencuus
HCTHHHBIX 3HAYEHHH Y/JeNbHOro 3JeKTPHYECKOro CONPOTHBJEHHH H yCTa-
HOBJEHHA €ro KOJHYECTBEHHbIX B3aHMOCBA3EH € MeXaiHUyeCKHMH uan
¢rabTpauHoHEbIMH napaMerpamn. K3amepchus pexomerayeTca BHOOAHATh
YeTHIPEXIJEKTPOAHBIMH MuKpoycTanoBkamu annapatypoit MKC-1. Og-
HOBPEMEHHO ONpeAe/seTcs TeMnepatypa rpysra.

YAeabHBIH pacxoj CHJAMKATA HATPHA 3aKPEIIEHHBIX /IeCCOBLIX rpyil-
TOB ONpPEAENSETCS MO JaHHBIM SACKTPOMETDHUECKHX HCCICAOBAHUIT rpyu-
TOB A0 H M0CJ€ 3akpern/iedis JHGO N0 AaNNbiM BOAHBIX BHITHAKEX M3 HUX.
YienbHOe 3JEKTPHYECKOEe CONpPOTHBJEHNe BOLHBIX BHTAKEK H3MEpsercs
3JeKTPOHHBIM pesuctusumerpom IIP-1 manm peoxopaneim Moctom P-38.
ITo H3MepeHHOH ero BeJHUHHe OupefesiOT KOMHYECTBO Co.ieil B IPYHTe,,
NOJb3y ACh H3BECTHLIMH 32BHCHMOCTAMH MEKAY YACJbHBIM 3JEKTDOCONpPO-
THBJIEHHEM H KOHUENTpaluHe# pacTBOPOB.

[Ipy HanMuuK® AaHHBIX XHMHYECKOrO 2Hanu3a BOMAHMIX BLITAKEK 3a:
KpellJIeHHBIX M HEe3aKPeNJEHHLIX JIECCOBHIX TPYHTOB 3aMepbi YAEJbHOrO
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BJCKTPHUECKOTO COAPOTHBJICHAS HE NMPOHIBOAATCA, a KOHLEHTPALHIO CO-
Jieii onpelesisiloT, 3aMeHAsA YCJOBHO BCEe PACTBOpPEHHbIE COJIH XJOPHCTHIM
natpueM. C aTOll Hesabio coiepxkanHe Apyrux (kpome Na' u Cl’) HoHoB
HNPHUBOAUTCS K HX BECOBOMY COLEPKAHHIO YMHOXEHHEM Ha CJeAYyoliHe
kosdduuments: K'—1; Ca’ —0,95; Mg '—2; SO,—0,5; HCO3—0,27;
CO;—1,26.

[Ipu npoBelendH 3aMepoOB YAEJNLHOTO 3JEKTPOCONPOTHBJEIHS rpPyH-
TOB 0y KOJIHYECTBO BOJAHO-DPACTBOPDHMBIX COJIei B MOpOJe YyCTaHABJHBA-
eTcsl [0 BeJIHUHHE YAEJbHOI'O CONPOTHUBJIEHHS BOAHOH BHITAXKKY, KOTOpad
onpejeJsserca no popmyJe

Pap = P5/(1,8 Py Py Py), M
rae 1,8 — k03 PHIHEHT, YYHTHIBAIOWHEA AHCIEPCHOCTE NMOPOAOOOpa3yio-

Llero MaTepHajia M ero INIHHHCTOCTb; Py, P, P:— napaMerpbl, YYHTEI-
BalOllie BJHAHIIE COOTBETCTBEHHO MOPHCTOCTH, BJAXKHOCTH H TeMiiepa-

Typbi,

3aTeM MO Da3HOCTH COJEpIKAHHS COJel 3aKperIeHHOro H Nne3akper-
JIEHHOrO JIECCOBOI'0 FPyHTa CyAuT 06 yZeNbHOM DAcXOLe YKHAKOrO CTEK-
Jia, CUHTasi, YTO BBeAeHHE | K CHJHKaTa HATPHs MPHBOAMT K NOBHILUE-
HUIO KOJIHYeCTBA COJIe B 3TOM TIPYHT€ HA REeJHYHHY, SKBHBAJNEHTHY!O
48 r XJOPUCTOrO HATPHUK.

[TpoYHOCTD NpH OLHOOCHOM CIKATHH ANS CHJIHKATHPOBAHHBIX JIECCO~
BbiX TPYHTOB MOXHO ONpEAENHTh NMPH HANHUMH RAHHBIX Ie03JieKTpHUeC-
KHX u3MepeHH# no popmyne

. k
R=a/pg, @
a A/l necYaHHX TPYHTOB, 3aKPeMJIEHHBIX CMOJH3auueil, no ¢opMyJe
R=0b—py/c, ®3)

rae a, k, b, ¢ —sMuupnyeckHe Kodb(HLUHEHTH, 3aBHCAIUHE OT CBOMCTBA
FPYHTa M yCTaHaBJ/HBaeMble NpPH JaGOPATOPHBLIX HCCJEJOBAHHAX.

Kos¢pduunesr GnabTpauud CHIMKATHPOBAHHBIX JIECCOBHIX TPYHTOB
MOXKHO ONPEAENHTh, HCHOJb3YS ero KOPPEesSUHOHHYIO CBA3b C YEJbHHIM
3JIEKTPOCONPOTHRIEHHeM 110 hopMyse

rie A u N —omnupuyeckue Ko3Gh(pHLHEHThH, 3aBHCAILHE OT CBOHCTB
r(];})fﬂ;awy; yCTaHaB/AHBaeMble aHaJOru4HO Kospduuuentam B Hopmyaax

JIlas yueTa TeMmepaTypHOTO BJMSHMS HA 3aMephl YAEJbHOTO JEKT-
POCONMpPOTHBJIEHHS B CKBa)XMHAX #APH HCMOJb30BaHHH 3aBHCHMOCTEH
(2)—(4) Bce pesyabraThl H3MepeHHH HPUBOXATCH K Temnepatype 20 °C
no dopmyJe

Psyge = s, 11 40,025 (¢ —20)], )

TZ€ P, 000 H Pot — YAGIBHOE 3/EKTPOCOIPOTHBJ/EHHE I'DYHTOB COOTBETCT-
BenHo npH Temnepatypax 20° u £°C,
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