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Y AK 627.824.2/(083.75)

MHCTPYKUHA CONEPKHT YKA3aHHA 10 NPOBEACHHIO IeOTeXHHYEeCKoro
KOHTPOAA NpPH BO3BEASHHH 3JeMNAHHIX HAMHBHHX COODYXERHMA B pas-
JUYHBIX OTpacifaX CTPOHTEJNBCTBA W NPH NOArOTOBKE OCHOBAHHA noA
3acTpofikH. OCROBHOEe BHHMaHHE yaeJfAeTCs BOMPOCAM KOHTPOAA B Npo-
uecce HaMblBa IUIOTHH, AaM6 H APYrHX OOBEKTOB THAPOTEXHHYECKOTO
HasHayeHHdA. B npuUnoXeHHH K MHCTPYKUHH HSJIAraercs MeTONHKa Hpo-
BelNeHHA nNOJeBHX H AaG0paTOpHHX onpeaeteHufi cocrasa M (QpusHKo-
MeXaHHYeCKHX <CBOHCTB TIpyHTa, NPeRYCMOTPEHHHIX CHCTEMOA omnepa-
THBHOr0 KOHTPOAA 33 HAMBIBOM.

HHCTpyKuUHA PaccyHTaAHa HA HHXKEHEePHO-TeXHAYECKHA H MiaAlHiM
RepcoHa/N KOHTPOJNBHOR reoTeXHHYecKofi CaAyx0H Ha CTPOHTeNbCTBaX.
OHa TaKkkKe MOXKeT OHTH NONCSHOA HHKEHEPAM-CTPOUTENAM, NPOCKTHPOB-
IBKAM H CTYAEHTaM, 3aHHMAIOMHMCA BOMPOCAMH ONpeleNeHHA reorex-
HHYECKHX foKasaTeNefl HAMBITHX T'PYHTOB.

30314-117 © Bcecowauuii Hayquo-ucgnenoagreubcxnﬁ
HHCTHTYT THAPOTeXHWKH HMeHH b. E. BelneHeesa
A “GBT (01)-74 (BHUMI), 1974



(IPEAUCJ/JTOBUE

[ eotexnuyeckan cayxXk06a no KOHTPOJMIO KayecTBa BO3BEACHHA HAMBIBHbLIX 3€M-
JAAHBIX COOPYIKEHHUA (NAOTHH, aM6 H AP.) OPraHusyerca ANA YCTAHOBJEHHA HO-
Kasateneff coctaBa H (PH3IHKO-MEXaHHYyeCKHX CBOMCTB FpYHTA, HAMBITOrO B TeA0
COOpYXeHHs, HaONIOAeHUA 32 COCTOSIHHEM HAMLIBAEMOro COODYXXEHHS H TeXHOJIOrH-
el ero BO3BeAeHHA B COOTBETCTBUH € MNPOEKTOM, TeXHHYECKHMH YCJAOBHAMH H
<CTpOoUTEILHEIMH HOPMaMK H NPABHAAMHY.

MarepHaan reoTexHHyeCKoro KOHTPOJAA HOMONL3YIOTCA Tak¥Ke AaA 0606LLEHHA
pe3yJbTaTOB HAMHBA, YTO HMEeT CYWECTBeHHOe 3HAauyeHHe IANA TIPOEKTHPOBARHA
HOBBIX HAMBIBHBIX COOPYXXEHHH.

B nacTofililee BpeMsi MOJY4YHJIA PACTIPOCTPaHeHHE CIAEAYyIOULAA KAACCHPHKALHA
€aMbIBHBIX TJIOTHH:

I. HeoaHopoaHble rpaBHHHO-meCHaHble RNJAOTHHH € CYNeCYaHO-CyrAHHHCTON
HAK MenKoneCyaHoN AAESPHON 30HOM.

II. OanopoaHue necyaHwe (CynecyaHnle, JeCCOBbIe) MJOTHHH.

I11. Oauopoanmie necyanule (Cynecyannie, 1eCCOBHE) NAOTHHL ¢ NPOTHBOYHIDL-
TPaUHOHHHMH WJAH YNOPHHIMH YCTPOHACTBAMH (MeTaMHyecKas, Kene300eTOoOHHaR
AHadparMa, rpyHTOBHH HACHINHOA 9KpaH, yNopHbe KaMEHHbIe 6aHKETH H Op.).

[ToMuMo DAOTHH CnOCOGOM THAPOMEXaHH3allMH B 3HEPreTHYECKOM CTPOHTE/b-
CTBe BO3BOAATCA OGe3HanopHbie AaMObl, NepeMbiuKH, BOJHOJAOMH, MOATrOTAaBJAHBAIOT-

CA OCHOBAHHUR AAA NPOMBIMLJIEHHBIX U rPaXAaHCKUX OO0BEKTOB, 3aNOJIHAIOTCH na-
3yXH GETOHHBIX COOPYXEHHA H Ip.

Hnas Bo3BefleHHA HaMLIBHRIX COOPYXKEHUH NPHMEHAIOTCA OnocoGwl MNpous-
BOACTBaA pafor:

HaMHBHOft C pa3palOTKOH rpyHTa B Kapbepe HAH TONe3HOR BhIEMKE 3€M-
CHAPAAOM WAH FHAPDOMOHUTOPHHIMH YCTAHOBKAMH; IPYHT B BHAE NyJbnul TpaHCNOp-
THPYeTCs Mo MyJAbMOBOAAM HeNOCPeACTBEHHO OT MeCTa pa3paboTKH Ha KapTy Ha-
MbIBA COODYXKEHHA,;

HaAMHBHOA ¢ pa3paGoTKOH rpyHTa B Kapbepe 3KCKaBaTOpaMH HJH APYTrHMH
3eMACPORHHIMH MALIHHAMH C AOCTAaBKOA K BO3BOAHMOMY COOPYIKEHHIO AaBTOMO-
OHNBHBIM HJH JKEAe3HOAOPOXHLIM TPAHCMOPTOM HAH nO KOHBeHepaM; BOJIH3H
NAOTHHLI FPYHT BLIrpyXaercsa B CneuHaJbHHHA OYHKEP, OTKyAa OH INocC.1e CMELIeHHA
C BOAOH TEpPeKAuHBAETCA 3IEeMJAECOCOM MO NYJALNOBOAY HAK NOCTYNaeT CaMOTeKOM
Ha KapTy HaMhiBa.

Hapaay ¢ sTHM NpuMeHAIOTCA KOMOHHUpOBaHHbIE COCOOH poO3BeACHHA HAMLIB-
HHIX COOPYXEHHH C HCNOJAb30BaHHeM 3eMJEpPOAHHIX MAIIHH AJA OTCHBMIKH OTAeNb-
HbiX 3/IEMEeHTOB, HampHMeEp, HH30BOro KAHHA, UEHTPaAJbHOA 4ACTH MAOTHH H T. 1.

Fitorxa npakTHKYIOT HaMBIB HAY OTCHINKY NPOMEXKYTOUHLIX Pe3epsBoB rpyHTa,
KOTOpbie HCMOAb3YIOT B NOC/AECAYIOUIEM AAA BO3BENEHHA COOPYXEHHH ¢ TIOMOIbIO
CPeACTB rHApOMeXaHH3auHuH. IIpH HAMHEBe COOPYXKeHH#t rpyHT MOXET NMOAABaATHCA
H3 OAHOIO Kapbepa HJAH NpH HEOOXOAHMOCTH OAHOBPEMEHHO MO OTACAbHLIM NYAb-

fioBoAAaM H3 pa3sHbLIX Kapbepop (HWAHM pe3epBOB), F'PYHT KOTOPHX OTIHYaeTcs APYr
OT APyra no rpaHynoOMeTpHYECKOMY COCTaBY.

Hacrosulas HHcTpyKuua cocTaBileHa MPHMEHHTENbHO K DAa3/HYHBHM THNAM
HaMBIBHBIX COOPYXXeHHH H cmocobaMm npoH3BOACTBA paGoOT M paCCyHTaHA Ha HHXKe-
HEPHO-TEXHHYECKHA H MAAALUHA NEepCOHAN reOTeXHHYECKOH CJyKOH!.

B Heli colepxaTca MeTOAHYECKHe YKa3aHHs MO TPOBENEHHIO IEOTEXHHYECKOro
KOHTPOAA nOPH BO3BeAEHHH HAMBIBHHIX 3eMJIAHBLIX COOPYXKeHHH, mno or6opy
fpo6 NpH ONepaTUBHOM KOHTPOJAE, ONpeAENCHHIO B TOJEBHIX yCIOBHAX OCHOBHLIX
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nokasaresiefi COCTaBa, CBOMCTB H COCTOAMHA HAMALITOrO I'PYHTA ¥ BEAECHHIO OTYETHOR
AOKYMEHTAaUHH.

Hnsa xaxpgoh crposuleficR MJOTHHH HA OCHOBAHHH NPOEKTOB COOPYKEHHA M.
OpPOH3BOACTBA PaGoOT, a TaKXKe HAaCTOAULEH HHCTPYKUHH OpraHusauusa, paspaba-
THIBAIOLLaR NPOEKT, COCTaB/AfeT TEXHHYeCKHe YCJOBHA Ha Bo3BeJeHHE NJOTHHH B
MECTHYI0O MHCTPYKUHIO N0 reoTeXHHYeCKOMY KOHTPOJIO, YUHTHBAIOWHE KOHKpeTHHE
NpOH3BOACTBEHHHE YcaoBuA. JAa nNpounx HAMbLIBHHX COODYXKEHWH TeXHHuyecKne
YC/AOBHA Ha CTPOHTENLCTBO H MECTH3A HHCTPYKUMA N0 KOHTPOMIO COCTaBAATCH
JHUIb B TOM cJyyae, ecAH 3TO OGYCJAOB/1€HO NPOEKTOM HAH CNEUHAAbHLIMH TeXHH-
YeCKHMH PelueHHAMH.

Hacrosmaa HHCTPYKUHS COCTaBJ€HAa B COOTBETCTBHH C BeAOMCTBEHHHMRE
CTPOHTENbHBIMH HOpMaMu <«OpraHHsallHA reOTeXHHYECKOro KOHTPOJIA B 3IHEPreTH-
yeckoM crpoureancrBe» BCH 020-69, yrsepxkaeHHHMH [aBTeXCTpOANpoeKTOM
14 anpena 1969 r., KOTOPHIMH pErNaMEeHTHPYIOTCA CleAylolllHe BONPOCHI:

ob1ine NONOXEHHA M 3aAaYN IeoTeXHHYeCKOfi CayXOn;

npaBa H OOGA3aHHOCTH reOTeXHHYECKOH CAYXOB no KOHTDPOJAIO 3a KauecTBOM
BO3BEEeHUS] 3eMJAAHOrO COOPYXKEHHS;

coctaB paGoT, BHINOJHAEMBIX TeOTeXHHYeCKOR <ayX6ofi npH OnepaTHBHOM
KOHTpOJE;

OTYETHAA NOKYMEHTAUHUA Tre0TeXHHUYECKON CnyXO.l.

B Hacrosmilefi HHCTPYKUHH He PacCMATPHBAIOTCH BOMPOCH OPraHu3aluy KoH-
TPOJA NPH OTCHINKE C TMOMOLLIbIO 3€MJIEPOHHBIX MAIUHH OTACAbHBIX SJ€MEHTOB Ha~
MBLIBHOIO COOpYXKEHHA, YCTPOHCTBe IpeHaXKeH, KpefJieHHH OTKOCOB H Ap.

«HHCTPYKUHA NO KOHTPOJIO KadeCTBa BO3BeA€HHA HAMbBIBHBLIX 3E€MJAHLIX CO-
OpYXeHHA» B IHEPreTHYECKOM CTDOHTENbCTBe COCrapjieHa B JnaloparopnH 3eM/f-
Hux ruapocoopyxenuin BHHUUI um. b. E. Beaeneera H B crpoutenbHofi saGopa-
Topun Tpecra «I'Hapomexannsauusa» Munusuepro CCCP. ABTOPH HHCTPYKUHH —
CT. HayuH. COTP., HAOKTOpP TexH. HayKk B. A, Mejenatbes M HauaNbHHK CTPOH-
TeAbHOH naGoparopuu tpecra HHX. C. T. Po3unoep.

B cocTraBneHHH HHCTPYKUHH NPHHUMAAH Y4YacTHe CT. MHXK. JNa60paToOpHH 3eM-
aaubix ruapocoopyxKennin BHUUID A. A. JKenesnukos, 3am. Hau., CcTpoHTe/bHOR
naGoparopun Tpecra <«Iuapomexanusaums» HHX. B. [l. ANTHOKHH # HEX.
H. N. Kopmunnna.

C BHITYCKOM HacTOAleN HWHCTPYKUWH OTMeHSeTca paHee JAeiicrBoBasuwias «HUR-
CTPYKIUHA AN HHCNEKTOPOB NO KOHTPOJMIO KauecTBa HaMBIBHWIX naoTHH» H 1.55.
<AHCTPYKUUA NO KOHTPOMIO KAyeCTBA BO3BENCHHA HAMLIBHHIX SeMAAHHIX COOpyXe~
auft» BCH 43-71, nepeusnaBaemasa B 1974 r. nox nnaexkcom BCH 43-71 %, ¢ BHece-

fg‘?; pPARa nMonpaBoK M yrouHeHHA coraacoBana ¢ Tocerpoem CCCP 13 anpensn
r.



BeaoMcTBEHHLIE CTPOHTEAbLHLIE HOPMHbI BCH 43.71*

Munucrepctso Mynsnento
SHEpPreTHKH H CCCB
9NeKTPHPHKAUHH HuCTPYKUHA NO KOHTPONIO KayecTsa B3aMeH

CCCP BO3BCACHHA HAMBIBHBIX 3eMAAHBIX BCH 43-71
coopyeuuft n N1-85

I. OBIMHE NOJOXEHHS

1.1. KoHTpo/Ab KauecTBa BO3BeleHHs HAMBIBHBIX COOpYXKeHHI
OCYLIECTBJIACTCA IreOTeXHHYECKOH CAYXKOOH CTpOHTeNbCTBA, KOTOpas
BHINOJHAET HaOMIONEHHSA 32 COCTOSTHHEM 00 beKTOB, oTGOp Npob rpyH-

Ta H ONepaTHBHOe OnpelesieHHe B NOJIEBbIX YCJAOBHAX NOKa3aTtede
ero cocraBa H PH3HKO-MeXaHHYeCKHX CBOWCTB.

Mpumeyanna: 1. Koutpoab 3a HaMBIBOM COODYXXEHHA MOXET BHMOM-
HATbCA UMEIOWIeHCA HA CTPOHTENLCTBe reoTeXHH4Yeckon nabopaTopHedt, B 3TOM Chay-

qae PYKOBOAHTENEM KOHTPOAA HOJIXKEH Ha3HavaTbCs 3aMeCTHTeNb HavaAbHHKA Ja-
6opaTopun.

2 llpy HeoOXOAHMOCTH Ha CTPOHTeNbCTBE MOXKeT ObiThb <Co3laHa OTHeJbHaA

reoTeXHHYyecKas JabopaTOPHA WJIH reOTEeXHHYECKHH NOCT IS BHNONHeHHA paloT,
CBSI3AHHbIX ¢ KOHTPOAEM HAMbiBA COOPYXXEeHHH.

3. B ocobbix caywaax aJiast NpoBefeHHA Ha CTPOHTENLCTBE KOHTPOJAA MOTYT
NPHBACKATLCA Ha AOTOBODPHLIX Hauajaax CTOPOHHHE OPraHH3alMA.

4. Teorexnnueckas cayxkb6a, Kak npaBuAO, He OOAXKHA MOAYHHATLCA MPOH3-
BOJHTENI0 PpA0OT, HEMOCPEACTBEHHO BeaylleMY HaMblBHbie paGoTHI.

1.2. ['eoTexHHyeckasa ciayx6a npoBOAHT HAOJIIOLEHHS 3a COCTOA-
HHEeM HaMHBaeMOTO COOPYXKEHHA, TeXHOJOTHeHd ero BO3BeAeHHd, Of-
pellesifeT OCHOBHBIE NOKAa3aTeJH COCTaBa H (PH3HKO-MEXaHHYECKHX
CBOMCTB HAMBITOTO FPYHTA, COMOCTABAACT UX C NPOEKTHLIMY IOKa3a-
TeNAMH H COCTaBJISAET OTYETHYIO NAOKYMEHTALHIO.

1.3. TeoTexHHYeCKHH KOHTPOAb OPraHH3yeTCs NpPH BO3BENECHHH
HaMbiBHBIX NJOTHH, AaM0 H Apyrux seMasHbix coopyxenui I, Il u
111 xnacca xanuranbHoctH. He mnoanexar xonrposio Oeperosbie
y4acTKu NAOTHH (OeperoBhie AamObi), rae OTMeTKa OCHOBAHHSA BhIlle
MaKCHMaJIbHOTO NOANOpHOTO ypoBHA BoAh. Ha naoTHHax u pambax

Bueceuni Bcecoo3HbiM Fugfgnfjgr):(%ee}:;ou
Ha}FQHO-uCCJle.IlOBaTEJIbCI{HM MHH?H& rg CCCP CPOK
HHCTHTYTOM CHADOTEXHHKY P BBEACHHS

19 auBapa 1971 r.
um. b. E. Beneneesa S COrAACOBAHbI llﬂ,*?'BﬂPﬂ
" Beeconomm rpecton | ¢ Tocerpomm Cocp | 94T

13 anpeas 1972 r.




IV knacca KanHTanbHOCTH, a TaKXe Ha BPeMeHHBX HaMBIBHHX COO-
PYXXEHHAX (MepeMbIUKH, 1aMOH O6BaJIOBAHHA) FreOTEXHHUYECKHII KOHE-
poJiib NPOBOAHTCA JIMIIL B cayyae ocoOulx TpeboBaHun. 'eoTexnnye-
CKHH KOHTPOJb NPU 3aMbiBe Na3yX GeTOHHLIX COOPYXeHHH, HaMLiBe
HCKYCCTBEHHbIX OCHOBAaHHi W TEPPHTOPHH MOA 3aCTPONHKY BHINOJHA-

€TCA MO PEKOMEHAAUHAM HaCTOsALlEeHd HHCTPYKUHMH ¢ yyeToM Tpebo-
BaHHH NPOEKTa H TeXHHYECKHX YCJOBHHA.

1.4. OGasanHOCTH, NpaBa H cOCTaB paGOT reOTEXHHYeCKON CayX-~
O MO KOHTPOJIO KauecTBa BO3BEAEHHA HAaMBIBHBIX COOpYXeHHHA
ycraHaBauBaiorcss B cootrBeTcTBHH ¢ BCH 020-69. Ha reotrexnuue-
CKY1I0 CAyXOy pacnpocTpaHsaloTcas 00513aHHOCTH H NpaBa KOHTPOJib-
HBIX TOCTOB H FeOTeXHHYEeCKHX JIaOOpaTOPHil CTPOHTENbLCTB COTVIAacHO
yKasaHHbIM HopMaM. KoOHTpPO/sib 3a HaMbIBHBIMH COODYXEHHSIMH K
HAaMbiB TPYHTa B 3UHMHHX YCJOBHSAX CaelyeT NMPOBOAHTb B COOTBETCT-
Buu ¢ raasowt CHull III-B. [-7]1 «3emasaunie coopyxenns. [Ipasuna
MPOH3BOACTBA H NMPHEMKH 3eMJAHLIX paboT».

1.5. B cBoeft mesaTe/IbHOCTH PAaGOTHHKH IeOTeXHHYECKOH CAyKOb
AOJIXKHbl PYKOBONCTBOBATbCA «HNOBHIM NOJIOXKEHHeM 0 Jaboparto-
PHAX CTPOHTEJNbHO-MOHTAXHBIX OpraHu3aulHfl H HX NPOH3BOACTBEH-
HbIX TMOApa3ieneHHi», yTBepxIeHHHX npukasom loccrpos CCCP
Ne 153 or 18 amrycra 1967 r., u tpe6oBannamun CHull I11I-B.I-71
B 4aCTH KOHTPOJAA 32 HAMBIBHRIMH COOPYXXEHHAMH.

1.6. LlItaTbl reotexHHyeckux JlabopaTOpHMii H TIOCTOB NO KOHTPO-
JIIO 3@ HAMBIBOM COOPY>XXEHHH YCTaHaBJAHMBAIOTCA B COOTBETCTBHH C
HopmaMu BCH 020-69 ¢ yueroM MeCTHHX YCJ/OBHH.

1.7. TexHHyeCKHe YCJAOBHA HA BO3BeAeHHE COOPYXKeHHSA AONKHEE
colepXaThb NaHHble 06 OCHOBHBIX, IPHHATHIX B NMPOeKTe (B COOTBET-
CTBHH ¢ (PpakUHOHHPOBaHHEM FpPYHTa) NOKasaTeldX COCTaBa M (H-
3HKO-MeXaHHYeCKHX CBOHCTB HAMBITOTO TPYHTA AJIA OTAEJIbHLIX 30B
NonepeyHoro ceyeHHsa coopyxenHa (taba. 1). Ilo BeaHuHHe STHX
NNOKa3aTesied KOHTPOJNHPYIOTCA (pakTHYeCKHe XapaKTepHCTHKH HaMbl-
TOTO T'pYHTA.

Tabauya I

30Ha NAOTHHH
Coctas v Ppu3UKO-MeXaHHYeCKHE CBOACTBA

HAMBTOrO FPYHTa

Bokosan MMpomMexyTouHas RarepHan

'panyaoMeTpHYeCKHH coctaB (coaep-

KaHHE XapakTepHblX dpakuuin) . .
O6vemMHbI® Bec cKeneTa, 2femd . . .
Kosdduuueut duavrpauuu, xjcym . .
Y roa BHYTPEHHEro TpeHusa, 2pao . . .
Yaeabdas cuaa cuenaeHun, kljemd , .

[TpuMeuwanusa: 1. [lpn OAHOPOAHOM COOPYXEHHH JAeneHHE HA 30HH He
NPOH3BOIHTCA.

2. HonyckaeMmble mnpeaeaibl OTKJAOHEHHS1 TPAHYNOMETPHYECKOro COCTaBa MpYH-
Ta MO 30HAM ONpeNeNslOTC TPAHHYHBIMU KPHBBIMH TPaHYJOMETPHYECKOTO COCTAB&

(puc. 1).
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PAHHYHbIE KpM-~
3HAYERHd N0 Npo-

eKTy.
NAOTHHH
] -060oKoBHEe 30HH; 2—RAPpO.

Puc. 2. llpumep pasbusku
CTBOpOB Aas ot60pa npob
FPYHTa Ha nNoOnepevyHHkKe

'paHHyYHbIe H OCpeXHEeHHLie

KPHBHE TpaHYAOMETPHYECKOro COoCraBa
2—-060KoBHe 30HM (r

FPYHTA NO 30HAM HAMbIBHOH NJAOTHHBLI
]—ueHTpaabHag wvacTh (FPaHHuYHBie KPHBHE NO

Brle NO NpoekTy); J—Ccperune

Puc. 1.
npoexTy).

1T — T 1300
"lllllll Q.&

HEEEERENEL) OF~

$
5
H
E

O
>

M

0 Yacmuy

& 07

SN L T T T 0%

=

N

o ~N :

NANRSTEREE

SRS
« \
N A ey §
W ‘ \ QN.G W
SHASNSNE AR

oo E N A M. A A U SRS w2 G

T T TN 500

o 1 I~ N1 NT I

&

g

ﬁﬂnlIlllllwm
WeEERNENEE,

B R N 740 /e

sS4 -~ 1T T I T
S 060 S

Stoad— 1 1 I ~2 JTNT 1

1 ISL DN TR T 400

T NN Y &

ol 10

0
ARENREER NN

i,
JO A O

1 1 1 T T 1T 7T ’R I
1T 1T TTTT-1T—f00

L

% ‘Nnwaok aInHDWA3p0

8.
Q
N O &
REERRREEEN S
S 8 S 3 8§ o 3
S
«Q



3. [ToMuMO  OcpeaueHHBIX mOKasaTeJell COCTaBa H (PHIHKO-MEXAHHICCKHX

OPOAICTB HAMBITOrO TPYHTA B TEXHHYECKHX YCIAOBHAX AOMKHH GHITH NpHBEACHHI
JonyckaeMble OTHKJNOHEHHA 3HAYEHHA 9THX nNoOKasarTeNell AJasA Kaxaofi H3 30H nO
a6CcoNIOTHONA BeJIHYHHE H B MPOLICHTHOM OTHOLIGHUH.

2. CHCTEMA KOHTPOJbHBIX HABJIONEHHMH

2.1. Habalonenns Ha Kapre HaMHBa, oT60p Npo6 rpyHTa AJ4 on-
pelesieHHA MOoKasaTedeH cocTaBa M (PH3HKO-MEXaHHYECKHX CBOACTB
HaMbITOIO IPyHTa, H3MEpEHHE OTMETOK NMOBEPXHOCTH HaMbIBa, 3apH-
COBKa r'paHHll OTCTOAHOTO NpyAKa, Hab/oneHHe 3a COCTOSHHEM COO-
PYXEeHHsA H NMpOYHe ONepauHH KOHTPOJAS BedyTCAa ¢ NPHBASKOA K on-
penesieHHOH KOOPAHHATHOH OCHOBe, MpeACTABJEHHOM CeTKOH HS NO-
NepeYHHKOB H CTBOPOB.

2.2. TlonepeyHHKH pa36HBAIOTCA HOPMAJIBHO K OCH COOpYKeHHS.
Ha nonepeynukax B npefesax HaMbiBaeMOr'O Tejla BHICTAaBAAIOTCA
peikd no npHHATOA cerke. OHH 06pa3yloT CTBOPH, NapaJjjesbHuHe
OCH IVIOTHHBI HAH BaMOH (pHc. 2). PaccrosaHne MeXAy CTBOpaMH 8a-
BHCHT OT pasMepoOB COOPYXKEHHA R olpefenserc B SaBHCHMOCTH OT
TpeGOBaHHA NMpOeKTa.

[Mpumevanua: |, B 3aBuCHMOCTH OT KAacca W HASHAUGHHS COOPYNKEHHH
acCcTofiine MeXAYy nonepedyHHKKaMy peKOMEHAyercss NpHHHMaTb OT 50 nxo 200 .
e 00A3aTeNbHO AAA AAHHOrO COOPYXKEHHS COXPAHATb PACCTOAHHE MeXAYy none-

PeYHHKaMH NMOCTOAHHBIM NO BCell AJaHMHe (Hanpumep, B PYCJOPOfi 9aCTH RAOTHHH
paccrosHue MeXay nonepeyHHkamu 90 x, a B noAMeHHoR yvactH — 200 ).

2. Ilpu HaMbBe nJuowaged ilenecooGpasHo HA3HAYATb KOOPAHHATHYIO OCHOBY
ansa orbopa npob no cerke 50X50 M, ecaH Her APYrUX yKasanufi B npoexre.

3. [lonepeunuxu, cayxaumue Ana PasOHBKY COOPYXKEHRSA, SAKPenAAIOTCS ONOP-
HBHMH 3HAaK3MH, BHIHeCEHHBIMH 33 NMPOEKTHHIA KOHTYpP COOPYXKEHHS.

2.3. Ilo Mepe pocTa OTJIOXKE€HHA TPYHTa peAKH, YCTAaHOBJAEHHHE
B Mpenejiax HaMHTOro Teja, HapawuBaotca. Ha pefikax Aenaercs
pa3GHMBKa HesieHHN MacasHOH Kpackofi yepe3.10 cx M HaHOCATCA BH-
COTHHIE OTMETKH.

2.4, Tlepuoauuecku AAa KOHTpPOJAsi (HanmpuMep, NBa pasa B Me-
CAll) NMPOBOAUTCA HHMBEJHPOBKAa HAMBITONI NMOBEPXHOCTH TeJa RJIOTH-
Hbl, CONTPOBOXAaoUlaACa NPpOBEPKON NMPaBHIAbHOCTH MECT YCTAHOBKH
peeK H HX BLICOTHOrO NOJIOXEHHS.

2.5. Ina usMepeHHa ypoBHsA BOAB B OTCTOHMHOM NpPyAKe NOMKHH
ObiTb YCTAHOBJIEHBl Ha BOAOCOPOCHHX KOJIOALAX MepHHE pelkH C he-
JeHHAMH uepe3 1 cu. C nomomblo STHX peeK omNpenesserca Hanop
Haj noporoM KoJsioAua (Hax BepXOM LIAHAOP) AJA BHIYHCJAEHHS pac-
Xo0la OCBET/IEHHOH BOZHI.

2.6. B cayuae oco6uix Tpe6OBaHHA K KOHTPOJIO, IpeAyCMaTpHBae-
MBIX B NMPOEKTaX H TeXHHYECKHX YCNOBHAX, NPOHSBOANTCA YCTaHOBKa
cAedylollell anmapaType: a) Ha NyJabnoBoAax — BoAoMepos Ben-
TYPH HJIH CHEUHaJbHBIX MepHHX Wak6é 149 H3MepeHHA pacxoAa
NyJbilbl H KOHCHCTOMEPOB — AJIf H3MepeHHs! KOHCHCTEHUHH NyJbIlbl;
6) B HaMbIBaeMOM COOPYKE€HHH — Nbe30MeTPOB ANA HabJ/loAeHHA 34
MOJOXEeHHEeM TOBEepXHOCTH (HALTPAUHOHHOTO MOTOKa, o6pasyioule-
rocsi 3a CYyeT BOZOOTAAYH HAMBITOTO IPYHTa, HHOHAbLTPaUHH C MO-
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BEPXHOCTH HaMbiBa H H3 OTCTOMHOTO npyla, H OCaZOYHLHIX penepos
(r1yOHHHLIX H NOBEPXHOCTHHIX) A/ H3IMEPeHHN OCAJ0K HaMbIBAeMO-
ro TPyHTa H OCHOBaHHA. TaKXe NMpPH COOTBETCTBYIOLIMX YKa3aHUAX
TIPHMEHAIOTCA AONOJHHTeNblble NPHOOPHI, HampuMep, ANA H3Mepe-
HHA NOPOBOTO ZaBJeHHA. ¥CTAHOBKAa 3TOH ammapaTypbi NPOH3BOLUT-
sl COrJIaCHO CNelHaJbHOMY NPOEKTY.

2.7. Pexomenayercsi cosMelwaTh nonepeyHHKH AJA KOHTPOJS 3a
KauYeCTBOM HaMbiBa C NONEpeuHHKaMH, NMpeayCMOTPEHHbIMH MNPOeK-
TOM AJis pa3MeLleHHs KOHTPOJNbHO-H3MEPHTENDbHON anmapaTtyphl.

2.8. OTKOCBHI NAOTHHH, a TaKXKe NMPOEKTHHEe KOHTYPHl Apa AOJMK-
Hbl OBITb 3aKpenjeHn WWabGAOHAMHM, KOTOpPhle YCTaHABJAHBAIOTCA 4Ye-
pe3 50—100 # u HapalMBaloTCs NO Mepe HaMbIBa COOPYKEHHH.

3. KOHTPOJb 3A PA3PABOTKOH TPYHTA B KAPHEPE

3.1. OcHoBHON 3ajavefi KORTPOAA 33 KapbepHbHIMH paGoTaMH fB-
JIIeTCA YCTaHOBJ/IeHHe COOTBETCTBHA TPaHYJOMETPHUYECKONO COCTaBa
pa3pabartbiBaeMoOro rpyHra Tpe6OBaHHAM, NpelyCMOTpeHHbBIM MNpoO-
€KTOM HaMbIBHOTO COOPYXKEeHHA H TEXHHUECKHM YCJAOBHSIM Ha ero Bo3-
BelleHHe.

3.2. [lo Hayana pa3paGoTKH Kapbep AO/MKEH ObITb MPUHAT MpHe-
MOYHOH KOMHCCHeH, KOTOpas YCTaHaBJ/JAHBaeT MpPaBHJbHOCTb BbIMOJI-
HeHHa BCKPHIHHHX paboT (BKJlouasi KOpYyeBKY NMHeH U y6opKy Kop-
HeBHUl), npoBepser pa3buBKy rpaHHl Kapbepa H 3a6GoeB. B cocras
KOMHCCHH HOJXKeH OHThb BK/IOUEH TMNpeACTaBHTedb TeOTeXHHUYECKOH
CAYyXKOHL.

3.3. T'eorexnuueckaa cayx6a AojKHA HMETb B CBOEM pacnops-
JKeHHH MaTepHajabl MO TeoJIOTHH Kapbepa H MO MPOEKTY ero paspa-
60TKH (NaaH pa3paGoTKH Kapbepa ¢ HaHeCEHHLIMH CKBa*KHHaMH H
rpaHulamMH 3aboeB, reoJIOTHYeCKHe pas3pe3bl C NMOAOWIBOH BLIEMKH,
KOJIOHKH 10 CKBa)XHHaM, BeIOMOCTH NOoKa3aTeJiel cocTtaBa U PHU3HKO-
MeXaHHYECKHX CBONCTB FPYHTA C OCpeAHEHHEM B IPaHHLAX Y4YaCTKOB
BbIeMOK M B NpelesiaXx Bcero NpOAYKTHBHOTO CJiod H Ap.).

Konrpoab 3a pa3paloTKoH rpyutra 3emcHapsipami
K THAPOMOHHTODHLIMH YCTAHOBKAMH

3.4. HavanpHuk reotexHH4yeckod cAyKOb! CHCTEMaTHYECKH olipe-
JenseT NpaBHABHOCTb Pa3paboTKH Kapbepa 3eMcHapsAgaMH Mo Mpo-
MmepaM IyyOHH BbIpaGOTAaHHOrO MPOCTPAHCTBA, KOTOPbie BLINMOJAHAIOT-
CA B XOle ONEepaTHBHHX M KOHTPOJDbHHIX 3aMepoOB H MO MEeCTONnoJio-
XKEeHHI0 B I1aHe 6OpTOB BhleMKH Ha OCHOBAaHHH BBINOJIHEHHOH B Ha-
Type pa3GHBKH Kapbepa H reofie3HyeCKOn ChbEMKH.

Mpumevanune [HavanbHuK 3eMcHapAla JAOAXKEH HMeTb TeONOTHUECKHR

QponONbHEET NPOdHAL MO OCH KaxAoro 3a6of ¢ HaHeCceHHOH Ha HeM NPOEKTHOM
JAuHYeRr AHa 3a60s. Ha 3Tom npoduse exeAHEBHO OTMEUACTCH MNOJOXKEHHEe 3eM-

CRapana.
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3.5. CocraB rpyHTOB, pa3pabaThiBaeMbiX 3eMCHapAAOM, MOXeET
ObiTh OLIEHEH C MOMOIUUBIO TeoJIOrHYecKOro npodHuAsi, NOCTPOEHHOTO
1Mo NaHHBIM pa3BeloyHOro OypeHHs, a TaKXe NO rpaHyJAOMETPHYECKO-
My COCTaBY IpDYHTa B nyJble, NojaBaeMOH Ha KapTy HaMblBa.

3.6. Ilpn paambiBe rpyHTa rHAPOMOHHUTOPHBIMH YCTAHOBKaMH CH-
CTeMaTHYECKH NMpOBepsieTcss NPaBHAbHOCTb pa3paboTKH Kapbepa my-
TeéM HaOJI0JeHHs 3a BHICOTOM yCTYNa, OTMETKOM M YKJIOHOM NOAOIIBH
3a007, NOJIOXKEHHEM OTAENbHHIX YYacTKOB H HX OOpPTOB B njaHe H
COOTBETCTBHE O4YepeAHOCTH pa3paboOTKH Kapbepa TPOEeKTY.

3.7. B cayyae cHcTeMaTHYeCKOH NOAAYH rPyHTa, OTAHYAKOLIErocs
MO rpaHyJOMEeTPHYECKOMY COCTaBy OT MNPHHATOrO B MpOeKTe, Ha-
YaJIbHHK TeOoTeXHHYeCKOH CJYXObl HMeeT NpaBO 3anpeTHTb HAMHB
COOpPYXeHHA H 4yepe3 IVIaBHOTO HHXKeHepa CTPOHTeNbCTBa norpebo-
BaTh OT OpraHW3alHH, Beayuleli HaMbiBHble paboTbl, H3MEHHUTb Me-
CTOMNONOXKEeHHe 3a060a 3eMcHapsana H rayb6uHy pa3pabOTKH TpPYHTa,
4TO JOJI)KHO ObITH COTJ1acOBAHO ¢ MPOEKTHOH OpraHH3auHet.

KonTposb 3a pa3paboTKoR rpynta 3eMAepoHHbIMH MAIHHAMK

3.8. Ilpu paspaborke Kapbepa 3eMAepOHHBIMY MAlIHHAMKH ROJXK-
Hbl CHCTEMaTHYeCKH MPOBOJHMTHCA BH3yaJjbHble H Aa6opaTopHbie Ha-

GAONeHHA 32 FPaHYJOMETPHYECKHM COCTABOM TPYHTa H ero ocoGeH-
HOCTAMH.

HavanbHHK reotexHHueckoi cJyKO6bl MMeeT NpaBO AaBaThb He-
NOCpeACTBeHHble YKa3aHHA JIHLAM, OTBETCTBEHHBIM B T€YyeHHe CMEHH
3a pa3paboTKy Kapbepa, 06 yAajileHHH B OTBaJ rpyHTa, OTJIHYaiollle-
rocsi Mo rpaHyJIOMETPHYECKOMY COCTaBY OT HPOEKTHOro HJH coaep-
AKallero HeAONyCTHMbie NO YCJAOBHAM HAaMbiBa BKJIOYeHHA (KOpHe-
BHIILA, BAJIYHBI H T. N.), H 00 H3MeHeHHH PaCNOJOKEeHHSI MEXaHH3MOB
B Kapbepe.

3.9. ExxeiHeBHO, He MeHee NBYX pa3 B CMEeHY, HOJXKHbl OTOHPATh-
cd Npo0Hl TpyHTaA, NOAABAEMOr0 K COOPYXKEHHIO B XeJNe3HOAOPOX-
HBIX BaroHax HJAH aBTOMAaluMHax. BasaTble 3a KaxAayio cMeHy NpolH
TPYHTA CMEUIHBAIOTCA, H H3 HUX OTOHpaeTCA CpelHAsd, KOTOpas Ha-

npapaserca B jJabopaTopHio AJs onpele/eHus rpaHyJOMeTpHYECKO-
ro cocTaBa.

4. HABMOAEHNY 3A TEXHOJOTHEH HAMbBIBA
H OCBETJNEHUEM CBPOCHOH BOADI

4.1. ['eorexHuyeckas cayx6a oCylIeCcTBJIsiET KOHTPOJb 3a TEXHO-
JlorHe HaMbiBa B YacCTH:

a) NMpaBHJBHOCTH TMPOKJAAKH pacnpelfeHTeNbHLIX MYJbIOBOIOB
H Nodayd NyJblbl HA KapTy HaMblBa B COOTBETCTBHH C NPOEKTOM;

6) pacnpelenieHHA NYJbNbl N0 NOBEPXHOCTH KapThl HaMbIBa,

B) ycTpoucTBa 00Ba/loBaHHs B COOTBETCTBHH C NMPOEKTOM H CO-
NMpsXKeHUs CMEXHBIX Y4aCTKOB KapT;
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r) coOJIOAeHHS NPHUHATON B NpPOEKTe HHTEHCHBHOCTH HAMULIB®
(CKOpoCTH HapallHBaHHA HaAMBITOTO TPYHTA NO BHICOTE 32 CYTKH) W
TOJILINHBI CJI0 HAMBIBA€MOTO IPYHTa;

R) npenorBpallieHHss oO6pa3oBaHHA NPOMOHH B HaMBbITOM TPyHTe
HIH 3aCTOHHBIX 30H, TAe BO3MOXHO OTJIOXE€HHe MeJKHX ¢pakuHh
B npefienax OOKOBbIX 30H;

€) COCTOSIHHSI OTKOCOB COOpY)KeHHss H UX (POpMHPOBAHHA cOrJac-
HO NpoeKTy 6e3 NMpOpHBOB 06BaNOBAHHS;

XK) coOniofieHHss peXHMa paGoTbi BOLOCOPOCHBIX COOPYXKEHHH H
ocseT/IeHHs1 c6pPOCHOR BOABI, a TaKXe HeaonylleHus cO6poca B BO-
AoeMhl COpOCHOH BOABI C MOBBHIUIEHHON MO CPaBHEHHIO C NMPOEKTOM
MYTHOCTbDIO;

3) coGJaiofieHHs NPHHATOH B NpOeKTe H TEXHHYECKHX YCJOBHAX.
IUHPHHB NPYAKAa HAa pa3NHYHBIX OTMETKaX HaMbiBa;

u) BHNojsHeHHs TpeGoBauun npoekra H CHuIl 111-b.1-71 mo na--

MLIBY COOPYKEHHNA NMPH NPOH3BOACTBE palbor.

4.2. Ilpu ycrpofictBe 06BanoBaHHs NpOBepseTCca €ro BHCOTA, Pas-
Mephl NMONepeyHOro CeYeHHA M ero pasMellleHHe B NJaHe B COOTBETCT--
BHH C 3alaHHBIM NIDOEKTOM MnoJoXeHHeM. [lepea navajloM HaMbina
COOPY>KeHHsA 0053aTe/ILHO M0/IKHO ObiTb NMPOKOHTPOJHPOBAHO Mpe-
BoillleHHe HaHHHU3LIeH OTMETKH rpeOHA o0O6BaJIOBaHHA Hal BEpPXOM
BOXONPHEMHBIX OTBEPCTHH COPOCHBIX COOPYKEHHi H COOTBETCTBHE
STOH BEJHYHHH NPHHATON B NPOEKTe MJH YCTAHOBJIEHHOM pac-
YeTaMH.

[1pu ycrpoiictBe o6BasioBanus 6yabao3epoM BHYTPH Kapthl HeoG-
X0AMMO oOpaillaTh BHUMAaHHe Ha HeJONnyLleHHe CO3LaHHA yrayb6.le-
HHA Ha NMOBEPXHOCTH KapThl BO6/H3H 00BaJIOBaHHA, e B pe3ybTaTe-
3aCTOMHBIX ABNEHHH MOTYT OT/NAaratbCsi MeJKHe (ppaklHH, a TaKxke
OCTaBJIEHHs Ha MJsXe HaMbiBa BaJIMKOB-TpebellKoB MeXIy npoxoi-
KaMH OyJsb103epOB, KOTOpbie NPenATCTBYIOT NMPaBUABHOMY pachpe-

AleJIEHHIO NYJbMbl N0 NOBEPXHOCTH HAMbiBAa H NMPHBOAAT K CHHXKEHHIO
NJIOTHOCTH HaMbITOTO FPYHTA.

[Ipu ycrpo#ictBe O6yablo3epoM 00OBaflOBaHHMS H3 TPYHTA, HaMbl-
TOT'O 32 NMPOEKTHHIM KOHTYPOM OTKOCAa ¢ HapyXXHOH CTOPOHBI COOpY-
JKeHHs, HeoOXOAHMO KOHTPOJHPOBATh BO3MOXHOCTh nepedbopa 1o OT-
HOLUEHMIO K MPOEKTHOMY KOHTYpY OTKOCA.

[IpuMegyanue Bce Texyiline reonesHueckWe paboTH NpH HaMuIBe COODY-
XKEeHHH H FeOTEeXHHYECKOM XOHTpPOJe BLINOAHAIOTCA OpPraHH3auue#, Benyllleid HaMBiB.

4.3. IlpaBuabHOCTL pacnpefefieHHs MNyJbllbl MO KapTe HaMbiBa
bukcHpyeTcsa BH3yaabHO. [1pn Bo3BeAeHHWH NJAOTHH C AAPOM TNOTOKH
NyJablibl OT MeCTa BbINYCKa M3 Nyabliopolda A0 ypes3a NMpyldKa AOJK-
Hbl HMeTb HanpaBJeHHe, HOpMaJibHOe K OCH NJAOTHHBI. KOHTpOJb 32
NOJMIOKEHUEM pacrnpeleNHTeNbHbIX [y 1bMOBOAOB MOXET NpPOH3BO-
AUTLCA MO peHKaM, yCTaHaBIMBAIOWHM MpPAMOJHHEHHOE pacmoioxe-
Hue TpYO.

JInA BbiAep>KHBaHHA TOJMUIKHbBI CAOS HAMBIBA MO MPOEKTY B NPO-
lecce NMONayH NyJbNbl peKOMeHAYyeTCa BbicTaBaATb yepe3 50—100
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10 CTBOPY YKJIAAKH pacnpefieMTenvHOro nyasnopofa T-o6pasnue
BELIKH, IJIaHKA KOTOPbIX COOTBETCTBYET BbICOTE HAaMbIBAEMOro CJOf.

4.4. KoHTpPO/Ab 32 HHTEHCHBHOCTbIO HaMbiBa, TOJIIHHON (BaKTH-
YeCKH HaMBIThIX CJIO€B FPYHTA H YKJOHaMH OTKOCAa HaMHBa 60KOBHIX
30H OCYLUeCTBAAETCHA MO AeNeHHAM Ha peiikax. MHTeHcuBHOCTDL ON-
peaenserca nyteM AeEJIEHHA CpeAHeH TOJAWMHbLL CA0fl, HAMBITOTO 34

onpeienieHHbIH MEpPHOA, Ha NPOAONKHTENbHOCTh NepHofa B CyTKax
HJIH yacax.

YKMOH OTKOCa HaMbiBa YCTaHaBJHBAaerTcsl Mo pefikaM, pacnoJo-
XKEeHHbIM Ha OAHOM [IONEepeYHHKe, H onpeaenserca no popmy.Je:

= STy

TAe [ — YKNOH B MPOUEHTaX; v, — alCoAMOTHAA HAH YCAOBHAA OTMETKA noBepx-
HOCTH FPYHTAa NO NEPBOA peihe, M; v — TO Xe, nNo BTOpoit pelike, x; [ — pac-

CTOAHHE MEWAY peHKkaMmu, M.

OnepaTHBHBII KOHTPOJb 32 COCTOAHHEM OTKOCAa M YCTPOMCTBOM
00BaNOBaHUA OCYILIECTBAACTCH BH3YaJibHO MO BLHICTABJEHHBIM H1a6-
AoHaM. KoHTpoabHasi MpoBepka BesiHYMHBI YKJAOHOB OTKOCa B Npo-

liecce HaMbiBa COOPYXKeHHsi OCYLIECTBJASETCS MO pe3yjbTaTaM exe-
MECSIYHbIX reofe3HuYecKHX 3aMepoB.

4.5. Ilpn HaMmbiBe coopyXKeHHt C AJepHON 30HOH eXeCMEHHO
AOJ/IXKHBI KOHTPOJIMPOBATbCA pa3Mmepbl NMPyAKa W ero nojio)KeHHe Ha
KapTe B 3allaHHbIX rPpaHHIlaX MO peHKaM, BHICTABJEHHbBIM HA KaXXIOM
nornepeyHHKe, HAH NO CMelfHaJbHbIM 11a0JJOHaM, PHKCHPYIOLIUM MPO-
€KTHOe OouepTaHHe NpyldKa Ha ODAaHHOH OTMeTKe HaMbiBa. YCTaHOBKa
TaKHX A0JIOHOB NPOH3BOAMUTCA MEPHOAHYECKH f10 Mepe HaMLIBa,
yepes 2—3 u no BucoTe. O COCTOAHHH MpyAKa AeslaeTcA 3aNHChb B
XXypHaJe HaMbIBHBIX paloT, H B C/yyae, eCAH ero pasmMepbl HAH MOJIO-
’KeHlle He COOTBETCTBYIOT 3aJaHHbIM, HEMeAJICHHO H3Bellaercsa mnep-
COHaJl, BedyUlH) HAMDBIB, AJIA MPUHATHA COOTBETCTBYIOLLHX Mep.

4.6. PasMep OTCTOHHOro mnpyiaKka B npeaenax AACpHOA SOHLI He-
OAHOPOAHOHU T[MNOTHHB onpeldenseT TrpPaHYJNOMETPHYECKHH COCTaB
rpyHTa, OCefaiollero B npyake H dopMupywoulero faapo MJIOTHHBL,
B HeKoTOpbLIX cayuasix, HanpuMep npu nogaye rpyHra, coctTaB KOTO-
pPOTO HE COOTBETCTBYET MPOEKTHOMY, LUHPUHA TPYAKA MOXKeET OhITh
H3MEHEeHa Ha MecTe. IDTH H3MeHeHUd onpeAenaloTcs TpebOBaHUAMH
dopMHpOBAHUA A0pa ¢ 3aJaHHHIM TPAHYNOMETPHUECKUM COCTABOM
TpyHTa H ychoBuaMu cOpoca Meakux ¢dpakuuu, oTNoXKeHHe KOTO-
pbiX B fApe He Aonyckaercs. PelieHne 00 u3MeHeHHH WHPHHLI MPyd-
KA BBLIHOCHTCA T/JIaBHBIM HHXEHepOM CTPOUTENbCTBA MO CorJjiacoBa-
HHIO C OPraHKW3aUHAMH, MPOEKTHPYIOUWIUMH NJOTHHY H NPOHU3BOACTBO
paboT, N0 MpPeACTaBACHHIO HaYyaJibHHKA TeOTEeXHHUYECKOH CAyXKOhl.

4.7. Ilpyn HaMblBe HEOAHOPOAHBIX MNAOTHH C ANPOM IMEePHORHYE-
CKH JOJ/KHA MPOH3BOAHUTbCH 3apHCOBKA I'paHHL npyiaka ¢ obo3na-
YyeHHeM [eHCTBYIOIHX BOZOCOPOCHBIX YCTPOHCTB IV OTBOA2 OCBeT-
JeuHoll BOAbl, MOCKOJbKY MO 3THM 3apHCOBKAM ONpeAessaeTca o4ep-
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TaHHe sAAepHOH 30Hbl. OXHOBpPEMEHHO C 3aPHCOBKOM [dOJI)KHA ObiTh.
3a(pHKCHPOBaHa OTMeTKa YpOBHA BOAW B MpYyIKe.

Iltpumevanne Cobmosenue NPHHATOrO B NPOEKTE MECTOMOJOXKEHHA Ype3a
BOAN TIPYAKa Ha mnonepedHoM npoduje NJAOTHHL HBIAETCA OLHHM H3 OCHOBHHIX
TpeGOBaHHH KawecTBa HAMLIBA COOPYXXEHHS. ABapHilHble, AaXKe KPaTKOBpeMeHHHE,

(MeHee 2 4) MOAHATHA YPOBHA NPylAKa NPHUBOAAT K 3aTONMJEHHI0 OTKOCA HaMbIBA
B npeaenax npoMeXyTouHoR H GOKOBON 30HB! H O8pa30BAHHIO NMPOCNOEK H3 nbije-
BAaTO MHHHCTHX (Qpakuuil BCAEACTBHE OCaXKACHHA 3THX QpaKUHi H3 BOAH OTCTOH-
Horo mpyaAka. CnaollHbe TPOCAOAKH NbIEBATO-FAHHHCTHIX GPaKUHl 8 Teae GOKO~
BOA 30HH H3 HECBASHOTO IPYHTA MOIYT MNPH 3KCNAYaTaUHH NJOTHHH SABHTHCH

NpHuKHON OOPa30BaHHA BEPXOBOAKH M BbICAYHBAHHA (QHABTPALHOHHON BOAB Ha
HH30BOM OTKOCeE,

4.8. KoHTpO/MIb 32 COCTOSIHHEM MPOTOYHOTO (TEXHOJNOTHYECKOTo)
npyAkKa nNpH HaMbiBe OOJHOPOAHBIX MJOTHH H APYIrUX 3eMJSAHBIX COO-
PyXKeHHH TaKxXe J0JXKeH MPOH3BOAHTbCA ¢ HEOGXORMMO# TIIATENb-
HOCTbIO, MOCKOJIbKY BBIXON MpydKa 3a npedenbl 3afaHHBIX TpaHHIL
MOJKET NMPHBECTH K OTJIOXKEHHIO He OTBeYalomuX TpebOBaHHAM MNpO-
€KTa PpaKUHiA TPYHTA HA NOBEPXHOCTH GOKOBHIX 30H COOpPYXKEHHS, a
CMellieHHe nMpyaKa K o0BaJIOBaRHIO 3a4acCTyl0 NpPHBOAHT K ero npo-
PBIBY H pa3sMblBYy OTKOCa COOpPYXKEeHHH.

4.9. TlpoMepnl ray6HH B npyake NpH HaMblBe MJIOTHHH ¢ SAPOM
BHIMOJMHAIOTCA OJAMH-IBAa pa3sa B MecCsAll Ha KOHTPOJBHHIX Ionepey--
HHKaX — Ha OCH NMNOTHHH H Ha JeTBepTAX WHPHHLI npyika. [Ipome-
pbi NMPOH3BOASATCA ¢ MJIOTA HJH JONKH NPH NOMOLWIH HAMETKH ¢ Me-
TaJJIHYeCKHM ZHCKOM Ha KOHLe aHaMmeTpoM 15 ca.

4.10. CucreMaTHUECKH, He pexXe 4eM uyepe3 KaxkAble ABa-TpH IHA,
AO/MKHO NPOBEPATHCA COCTOSHHE BOAOCOPOCHHIX KOJONUEB H HX Ha-
palliHBaHHe, a TaKXe APYrHX BOAOCOPOCHHIX YCTPOHCTB, O yeM Je-
J1aeTC COOTBETCTBYIOUIAA 3aMHCh B XYpHaJie KOHTPOJIA 3a KauecT--
BOM HAaMHBHHX paborT.

4.11. N3amepenne pacxoma nyablbi H ee KOHCHCTEHIIHH, CKOPOCTH
BOAbLI B OTCTOHHOM MNpyldkKe, pacxoRa COpPOCHOH BOAH, CONEpXKAaHHA
B Hed TBepIOro OCTarKa, ero rpaHyJJOMETPHYeCKOro cocraBa H KOH-
CHCTEeHUHH COpPOCHOA BOAbI MPOH3BOAHUTCA TOJBLKO B Clyvyae ocoOhX
YKa3aHHil B NMpOeKTe W TEXHHUYECKHX YC/JOBHAX WJH MO TpPeOOBAHHIO-
NPOSKTHON OpPraHH3alMH H PyKOBOACTBA CTPOHTE/NIbCTBA.

4.12. TouHble 3aMepH pacxoja NyJbNH OCYLIECTBAAIOTCA ¢ NO-
MOLLbIO BOAOMepOp BeHTypH HJAH MepHHX LIan0, YCTaHOBJIEHHLIX Ha
NyJablMoBoJde, a KOHCHCTEHUHH — NMOCPEACTBOM KOHCHCTOMEpOB. ITH
H3MEePEHHA BEAYTCA NO CNelUHaNbHBIM HHCTPYKUHAM.

[Mpumeuauue OnpeleseHre KOHCHCTEHIHN NyaAblH nyTeM oréopa npob R3

CTPYH NyJAbNbl B MEPHYIO €MKOCTb [aeT HETOYHHE pe3y/abTaThl, TaK KaK I'DYHT IO
CeYeHHIO NMOTOKA NMPH THADPOTPAHCNOPTE pacnpefieneH HEOAHHAKOBO.

4.13. Ilpn ynpoluieHHBIX pacueTax pacxod NyJiblbl pa3pelnaercs
onpenenatTb N0 pabouelt xapakTepHCTHKe TPYHTOBOTO Hacoca ¢ yye-
TOM (aKTHYECKHX MOTepb HAMOpa B MYJABNOBOAE MO NOKa3aHUAM Ma-
HOMeTpa.

4.14. [Ina onpeneNeHHs coldepXaHHA TrpyHTa B COpocHON BOAe
paspelllaeTcs NPUMeHATb 06beMHO-BecoBOit cnocob ¢ or6opom npob
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BOAbI HAa ¢JIHBE B KaXXAOM KoJoAue HaH H3 cOpocHod TpyOml ¢ no-
MOLLbIO MEPHOTO cocyAa (Beapa).
CoaepikaHue rpyHra B cO6pocHOit Boge B rpaMMax Ha JIHTP Bbl-

U

YIICAKETCA 110 GopMyJe S= v Fae ( — Bec CyXoro rpyHra B npo-

Oe, 2; V— o6vem npobwu, 4.

O6beMm npoOLl B COCylde ONpeaensieTcsi ¢ TNOMOLIBIO AeJeHHA B
o0 beMHBIX efHHHLaX, HaHecedHbIX HA cTeHKH cocyAa. [locne orGopa
npobbl H onpenenieHHn ee o6beMa BOJa B COCyle HOMNKHA OTCTOATLCA
B TeueHHe HEKOTOPOro BpeMeHH, a I'PYHT ocecTb Ha AHo. OcBeT/eH-
HasA BOJA OCTOPOXKHO caHBaerca (B HeOOXOAHMBIX CaAyyasnx —
¢ QUABTPOBAHHEM), a OCeBLUHIl T'PYHT TILATENbHO BbIYEPMLIBAETCA,
VYKJAaAbiBaeTcsd B MNPOTHBEHb, BLICYLIMBAaeTCA A0 BO3AYLIHO-CYXOro
COCTOSIHMA B CYLIHJbHOM LUKa(y H B3BelllUBAaeTCsa Ha Becax C TOY-
Hoctbio 0,01 2. IIpH HeoOXxoaMMocTH OAHOBPEMEHHO OMpeaesifeTcs
TPaHyJAOMETPHYECKHH COCTAB IpyHTA.

Yaenbunii Bec cOpocHOM BOABI omnpexaenserca no ¢dopmyne

G
Yeo.» =7 » TAe Gen — Bec npo6bl, 2; V — 06ben npo6it, cu’.

4.15. O6beMmHan xoHcHcTeHUUA Nyabnbl Cy HAH COPOCHOW BOAM
Ceco.s 049 cKesera rpyHra (6e3 nop) moAcyHTHBaerca no dopmyde:

_ 1=
= Tr—Yo 100,

TiHe Y — YAeAbHbIR BeC ny.bnbl ! yau c6pPOCHOI BORI, 2/CM3; Yp — CPefiHHil YAe AbHbIM
BeC KapbepHOTo TPYHTa, 2/cM®; Yo=1,0 2/cm® — yaenbHbl# Bec BOALL

Beanuynna C onpefensier KONHYeCTBO KyOHUECKHX CaHTHMETPOB
ckesieta rpyHTa (6e3 mop) B 100 cu® nyabnbt uau c6pocHoit BOLM 2.
KpaTHOCTb cofiepKaHUa FPyHTA B NyJabhe HAH COPOCHO# BOoAe noa-
CYHUTBbIBACTCA MO c/eAylouleid dopMyJe:

T C

K =100—C

KpaTHOCTb COAep:KAHHA Bbipa)KaeT OTHOLIGHHE eAHHHLBI 006beMa
rpysm'a (6es mop) K cooTrBeTcTBYIOLIEMY 06beMy BOAH (HampHMep,
1:9;1:12).

Beanuynna cbpoca B npoueHTax or o6beMa FpyHTa, MOAaBaeMoOro
B IaHHblH MOMEHT HA KapTy HaMbliBa, COCTaBJAET

e Ceo 8 — KOHCUCTeHUHA ¢Opocuoft Boabl, %: Cu — KOHCHCTEHUMA Nyasnsl, %.

! YcranasauBaeTcA MO NOKasaHHAM KOHCHCTOMETPA.
2 Oas ob6neryenus noacyeTos BeNHYHHN C MOXKHO MOMBb3OBATHCA HOMOTPaMMOH,
NpHBedeHHOH B npuaokenuu VIII.
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Koappuuuent c6poca K¢ BbipaxkaeT OTHOLIEHHE B HOJAAX €XH-
HHUB oO0beMa cOpachiBaeMoOro rpyHra K o6bemy MnogasaeMoro
Ha KapTy HaMbiBa TpyHTa:

K.= Qcﬁa Cco..a
- O G’
the Qc6.5 — 00mmit pacxoa soab, 43j4 HAH M3 cex; Qn — OOwHA pacxoa noaa-
BaeMOH Ha COOpPYeHHe Nyabnul, #3[¢ Hau M3[cex. Q
c6.8

[lp OPHEHTUPOBOYHBLIX MOACHYETAX OTHOUIEHHE MOXET
OuiTb NpHHATO paBHuM 0,7—0,8. Qn

4.16. N3amepenne pacxona cOpocHON BOAH, CAUBAOUIeficAd B KO-
Jojel, NPOU3BOAUTCA MO Hanopy Hax noporoM( Haja rpeGHeM LIaH-
nop). Pacxon (M3/cex) Buiuucaserca no ¢opmyae:

Q = mb Vfg- Hﬂ;',

rie m=046 — Ko3ppHuHeHT pacXxoma; b — pacCTosiHRe MEXJY CTOHKAMH KOJOZR-
ua B ceery, x; H — nanop Ham noporoM, onpemenneMblfi KaKk pasHOCTb OTMETOK
YpOBHA BOAbH B NPYAKe H TrpeOHA wWaHAOp, M; £ — YCKOpPEHHE CHAH TAXECTH
(9,81 m/cex?).

{Ipu orkauke ocBeTIeHHOW BOAH HACOCAaMH H3MepeHHe pacxoja
NMPOH3BOAUTCA NMPU NOMOULH BOAOMEpA UJH MepHOH wWaibul B TPyOO-
npoBofe.

4.17. Ilpy He0OXOAHUMOCTH CKOPOCTL TE€YEHHA BOJbI B MpYyAKe H3-
MepAeTca ¢ NnoMoulbio nomynaskoB. [asa storo BbiGHpalTcs ABa MO-
nepeyHHKa, pacCTOfAHHe MeXNy KOTOpPbIMH 3amaercs paBHbiM 10—
15 x. [lonnaBku 3a6pachlBalOTCA HECKOJbKO Bhille BEpXOBOrO nofe-
peyHHKa (NO Te4eHHIO BOAH B MpyIKe), Ha cepedHHe H B 4eTBePTAX
IUHPHHBI MPYAKA; BpeMs HX NPOXOXKIeHHs MeXAy CTBOpaMH (PHKCH-

pyerca ceKyHaoMepoM. CkopocTh TeueHHsi (M/cex) BbIYHCASETCA MO

[
dopMmyse: v=—, rioe !l— paccroaHHe MeXAy HNOMNepeYHHKAMH, M;

{ — BpeMsl NPOXOXKACHHUA MONJIABKOB, Cek.

4.18. [Ipu ucnonb3oBaluH AJi1 HAMLIBA HEOOHOPOUHON AxepHOM
NJOTHHLI BOABI, codepiKalled GOoJablioe KOJHYECTBO HAHOCOB, HeOO-
X0OHMMO OpraHH3oBaTh HaOJI0geHHe 3a MYTHOCTBIO BOJOeMa, OCO-
GeHHO B NMepHOAN NMapoAXoB. B cayuae, ecam MYyTHOCTH COPOCHOM
BOAH OKaXeTCqd MeHblileé MYTHOCTH BOJOe€Ma, 4TO YKas3biBaeT Ha
OCaXK/eHHe YAaCTH pPeuyHbIX HAHOCOB B MpPyAKe, PEKOMEHAYeTCA YyBe-
JJHYNBATh CKOPOCTb B NpyIdKe 3a CYET YMEHblIEeHHA ero LIHPHHH.
Pewene 06 H3IMeHeHHH WHPHHB TPYAKA BHIHOCHTCA MO NpeAcTas-
JICHHIO TeOTeXHHYECKO#N CAYKObl I/iaBHbIM HHXXEeHEepOM CTPOHTEJbCT-
Ba MPH COrAaCcoOBaHHW C MPEACTABHUTENAMH OpPraHU3alHH, MPOEKTH-
PYIOIUHX NJOTHHY H NMPOU3BOACTBO pabor.

4.19. [lpu HambiBe B 3UMHHX YCJIOBHAIX MOAJIEXKHUT KOHTPOJO TOJ-
LUHHA NMPOMOPOXKEHHOTO CJOA, 3aMbIBA€éMOr0 CBE€XXHM TpPYHTOM, My-
TeM NPOMEPOB B JIYHKAX Yy NMYHKTOB oT60pa npo6. He Menee aAByx
pa3 B cCMEHy 3aMepsieTcs TeMnepatypa MNyJabnbl, TOCTOSHHO KOHTPO-
MHPYIOTCA CBOEBPEMEHHOEe yNaJleHHe JibJa C NOBePXHOCTH KapThi Ha-
MbiBa (B cayyae ero o6GpasoBaHus), COCTOssHHEe OOGBAJIOBAHHS H
<OpPOCHBIX YCTPOHCTB, pa3Mepsl H MOJNOXKeHHe NMPYAKA, a TaKXKe Be-
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peTcst Habalofenue 32 BHINOJIHEHHeM Bcex TpeGoBanufi NpoeKkTa npo-
H3BOACTBAa paboOT NMpH OTPHLATEAbHOH TeMneparype Bosayxa. B stom
XKe NMpOoeKTe AO0JKHbI COAePKATbCA HONONHHTE/bHbE TPeOGOBaHHA NO
TPOBEA€HHIO KOHTPOJISi B 3HMHHX YCJOBHAX B COOTBETCTBHH C KOH-
CTPYKIIHEH COOpYXeHHS1 H NPHHATON TEeXHOJIOTHEeN ero BO3BelLeHHS.
Kareropuuecks 3amnpeiaercd 3aMblB I'DYHTOM KPHCTaJJHYECKOro
JbAa H CHera.

[lo cneunanbHoMy 3amaHuio NpoeKTHOR OPraHM3AUMY MAH TEXHH-
YECKOTO pYKOBOACTBA CTPOHTEJNBCTBOM TIeOTeXHHYecKaa cJayx6a
noCJie OKOHYaHHA 3HMHEro nepHosa paboT M OTTaHBaHHA NOBEpPX-

HOCTHOrO CJ1051 'PyHTa BBHIMOJIHAET NMPOXOAKY WYPGOB C Leabio olpe-
AeJIEHHs1 COCTOAAHHA TPYHTA B COOPYKEHHH.

O. KOHTPOJb KAYECTBA HAMbDITOI0 IPYHTA

5.1- Konrpoab kayecTBa HaMBITOTO TPYyHTa NMPOH3BOAHTCA NMyTeM
OnpenesicHHA:

rPaHyJIOMETPHUYECKOr0 COCTaBa N0 (PpakuUaM;
yIeJbHQro Beca;
BJ1aKHOCTH;

00beMHOro BeCa B €CTECTBEHHOM CJIOXKEeHHH,
06 beMHOro Beca CKeJeTa:

00beMHOro Beca CKeJeTa B NMpelebHO PLIXJAOM CAOXKeHHH (HAs
HeCBAA3HbLIX T'PYHTOB);

00beMHOrO Beca CKeJieTa B NpefesbHO IVIOTHOM CJAOXeHHH (Aas
HECBA3HLIX FPYHTOB);
BJIAXXHOCTH Ha npefesie TeKyuecTH (AAsi CBASHBIX FPYHTOB);

BJAXKHOCTH Ha npefiefie packaTobiBaHHUA (AJAS CBA3HHIX T'PYHTOB):
KoappHuHeHTA PUAbTPALNH,;

yrjla BHYTpEeHHero TpeHH;

yAeAbHON CHJBI CLeNJeHHSA;

KOMIIPECCHOHHbIX CBOHCTB.

KpomMme Toro, B ciyyae ocobbix TpeGoOBaHU{1 ONpefensIoTCA:

BOJHble CBOHCTBA: COJAep>XaHHe BOAOPACTBOPHMBIX COE€AHHeHHUH,
pa3MoKaHHue, HalyxaHue, ycanxa;

collep’KaHHe OpraHHYeCKHX NpHMeceH,;

ferporpagHs, MHHepaJOTHYECKHH cOCTaB H @OpMa 3epeH,

XHMHYECKHU# COCTAaB;

Ko3(pPHLHEHT G0KOBOro AaBJeHHA,;

BpeMeHHOe COMpOTHBJeHHe CXKaTHIO (AAs TpaBHAHO-TaNeyHOro
TPYHTA).

Ha ocHoBaHHH MOJyueHHBIX MOKa3aTtesieil Boluucasiorca no ¢op-
MyJiaM MeXaHHKH TPYHTOB CJelylolllHe BeJHYHHBI: NMOPHCTOCTb, KO-
3¢ PHLUHEHT NOPHCTOCTH, O6beMHbII Bec BO B3BelIEHHOM BONOHN CO-
CTOAHUH, KO3} (PHUHEHT OTHOCHTENbHOH NJIOTHOCTH, WHCJAO NAACTHY-
HOCTH, NOKa3aTelb KOHCHCTEHUHH, KO3GPHUHEHT CXKUMaeMOCTH (ANA
SaJlaHHLIX NpeAesiOB H3MEHEHHS BEPTHKAJNbHOA HATPy3KH) H AP.

llpumeyanne [Ilokazatean, noanexaiue onpeAeaeHHIO AJs KOHKPETHOro

o0beKTa, 3a2310TCA TPEOOBAHHAMH NPOEKTA U TeXHHYECKHX YCJIOBHA B COOTBETCT-
BHH C KJaCCOM H Ha3HaYeHHeM COOPYIKEHHS.
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5.2. [lepen HavanoM HaMbIBa COOPYXEeHH (HAM €ro ydyacTka)
Jo/MKHA ObiTb NpOBef€Ha NMPHeMKa OCHOBaHHSA, NpPH KOTOPOH YcTa-
HaBJAHBaeTCA, HACKOJibKO OCHOBaHHe OTBeyaeT TpeGoBaHMAM mpoek-
Ta H TeXHHUYECKHUM YCJIOBHAM:

a) Mo BbIMOJHENIHIO BCKPHIWHBIX paboT H COOTBETCTBHIO MPOEKT-
HbIM OTMEeTKaM, UTO onpefe/fercs reole3HueCckon cbeMKoil;

0) no mokasaTteJadaM coctraBa H (H3HKO-MEXaHHYECKHX CBOHCTB
FPYHTa, YTO onpeaensieTcds aHaJu3aMH npo6 TIPYHTa, oTOOPaHHBIX
C OCHOBaHHMA (BKJIOYas TPYHT, YJOXKEHHbH B Mecte nepebopa H
3aMEeHSIOLHH HeKayecTBeHHbIH rpyHT). OT60p Npo6 npoH3BOANTCA MO
KOHTPOJIbHBIM MONEepeYHHKaM W CTBOPaAM, MPHHATBIM IOAS KOHTPOJIA
HaMbITOrO rPYHTa, a TakXe B XapaKTepHbIX MeCTaXx Mexay nonepeu-
HHKAMH NpH HaJHUYHH, HAMpHMep, cJabblX rPYHTOB.

Mpumewanusn: 1. Tlokasatean cocraBa ¥ (PU3HKO-MeXaHHUECKHX CBOACTB
[PYHTOB OCHOBAHHA, KOTOpble NOMKHB ObiTb OnpefeneHb!, YCTaHABAWBAIOTCA NpO-

eKTOM B 3aBHCHMOCTH OT KJacCa N HA3HAUEeHHA COOPYXXEHH M XapaKTepHCTHKH
FPYHTA.

2. K akty Ha npueMKy OCHOBaHMA AOMKeH ObiTb MPHAOXKEH aKT HAa CKPLITHE
paboTul, ecan TakKoBbie OblIH BLINOJIHEHDI.

5.3. Or6upaeMble Npo6bl HAMBITOTO TPYHTA AENATCA Ha IBe rpyn-
nel: NepBas CAYXKHUT O4JA onepaTHBHOTO KOHTPOJISAA 3a HaMbIBHbIMH pa-
6oraMu H aas obliero onpeaeseHHsA TreoTeXHHYeCKOH Ccayk6o0i
CBOHCTB IpyHTa, HAMBITOTO B COOpPYXeHHe, BTOpas — O/ omnpenene-
HUSA CBOACTB TPYHTa MO pacCUWIHPEeHHOH MNporpaMme HCCAeAOBAHHUH.
IT1h npo6bi OTOHPAIOTCA NO CNeUHAJABHOMY 3allaHHIO, a OnpeAe/eHHs
MPOBOAATCS B LEHTPAJbHOH reoTeXHHYECKOH JaboparopHH CTPOH-
T&/NbCTBA HAH B J1a00OpaTOpHAX CTOPOHHHMX OpraHH3auuH, NpHBJIe-
KaeMbIX K HCC/IeI0BAHHIO TPYHTA HAMBIBA€MOTO COOPYKEHHS.

9.4. Ilpn onepaTHBHOM KOHTpOJie KauyeCTBa TpyHTa, BHINOJHAE-
MOM TeOTeXHHUECKOH cJayXO00fi npH HaMbiBe MJIOTHH, AO/IXKHBI Onpe-
DeNAThCA:

a) ONA HECBA3HBIX IPYHTOB: TrPpaHyJOMETpPHYECKH#H cocTaB; 00b-
eMHBbIi1 Bec B €CTeCTBEHHOM CJIOXKEHHH; BJIAXKHOCTb; 00beMHbIA BeC
cKeJieTa; Ko3¢duuHeHT PpuabTpauun Ha obpaslax ¢ HeHapyleHHOM
CTPYKTYpoH;, 0O0BbeMHLIAI BeC cKeJieTa B Npede/bHO PHIXJIOM H Npe-
1e/IbHO NAOTHOM COCTOSIHUSAIX;

6) Ana cBA3HLIX 'PYHTOB: TPaHyJOMETPHYECKHHI COCTaB; 00BbEM-
Hblii BEC B eCTECTBEHHOM CJIOXKEHHH; BJIAXKHOCTb, 06 beMHBIN BEC CKe-
JeTa; BJAXHOCTb Ha Mpelesie TeKY4YeCTH, BJAaXHOCTb Ha mnpejete
packaThiBaHHA; Ko3(d¢HuHeHT PuabTpauHH HA o6pasuax ¢ HeHa-
PYLUEHHOH CTPYKTYpOH.

Mpumevanne. HOas npo6 onepaTWBHOTO KOHTPOAS HANJEKHUT 3INH30AH-
YeCKH ONpeAeNATh BEJHYHHY YAeNAbHOrO Beca TIpPYHTa B CBA3H C HeobGXo-
ARMOCTBIO HCMONb30BAHMA 3TONMO MOKa3aTeNd TPH aHAJIH3E TPaHYAOMETPHUECKOTro
COCTaBa apeOMETPHYECKHM Cnocobom.

CoctaB nokasartefeit CBOHCTB IpPYHTa, oflipelesisieMbiX NPUH onepa-
THBHOM KOHTpOJie B NpOLecCe HaMbiBa HEOTBETCTBEHHBIX HaMBIBHHIX
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COOPYXKEHH!, YCTAHAB/NHBACTCA MPOCKTOM M TEXHHUCCKHMH YCJIO-
BHAMH.

9.5. Ilns NONONHHTENbHOM XapaKTePHCTHKH TPYHT2 HAMBIBHBIX
naotun I, 11 u 11l khacca kanuTaabHOCTH Moanexart onpegesieHHIO:
yaeJbHbIH BeC; YroJl BHyTPeHHEro TpEHHA; yAeJbHas CHJAA ClenJe-
HHA; KOMIPECCHOHHbIe CBOMCTBA; KO3(pdHUHEeHT PHALTpPAUHH CBS3-
HOTO rpyHTa (MpH ompefeseHHAX Ha NpHGOPax C H3MeHSAEeMHM rpa-
KHeHTOM). BoinmojiHeHHe STHX aHaNH30B He BXONHT B O6A3aHHOCTH
reOTeXHHYECKO# C/YXKOH No onepaTHBHOMY KOHTPOJIIO, OHH OCYILeCT-
BJAAIOTCS B JabopaTOpHAX, YKa3aHHbiX B n. 5.3.

9.6. [TpoGul onepaTHBHOrO KOHTPOJS HA IPAHYOMETPHYECKHTA CO-
CTaB, BJAaXHOCTb H 06BbeMHbINl Bec OTOMPAIOTCS ¢ KAXKAOTO CAOS Ha-
MbiBa, HO He pexke yeM yepe3 1—1.5 u no BricoTe, Ha Bcex CTBOPAX MO-
MePeYHHKOB, B Npeleflax KOTOPHIX B TeUEHHE HCTEKIIHX CYTOK NNPOBO-
AHJICA HaMbIB, C yueTOM, yTo6bl OfHA Npoba NpHXOAHIACh B CPENAHEM
Ha o6beM HambiTOro rpysra or 2000 zo 5000 #3. B oco6mx cayuasx
KOJIHYeCcTBO Npob6 MoXKer ObiTh yBeJHYEHO B COOTBETCTBHH ¢ TpeGoBa-
HHSIMH TIpOEKTa H TeXHHYECKHX' YCJOBHH, HO BO BCAKOM chAydae, He
pekoMeHayetca oTrébupatp 6onee ognont npobu Ha 1000 4® HaMmuiTOrO
rpyHTa.

0.7. [TpoOul Ana OonpeaeseHHs OCTANbHBIX NMOKa3aTenefl COCTaBa H
CBOHCTB HaMblTOro rpyHra (nn. 54 u 5.5) npu onepaATHBHOM KOHT-
pole H ONA aHAJMH30B NO pacCUWIHPEHHO# mnporpaMMe OTOHPAIOTCA B
KOJIUYECTBE H B MeCTaX COOPYXeHHS COIMacHO YKa3aHHAM NPOEKTa,
TeXHHYECKHX YCJIOBHA H MeCTHOH HHCTPYKUHH NMO NMPOBEAEHHIO KOHT-
poJisi, IPH 3TOM OAHA NMpoba NONKHA NMPHUXOAHTLCA He GoJsiee ueM Ha
50 ThIC. #®> HAMBITOTO I'PYHTa NPH 06beMe COOPYIKEHHA N0 2 MAH. M>.
[Ipu GoabiteM o6peMe H OAHOPOAHHIX TPYHTAX, HCHOAb3YEMBIX
AJI HaMblBa, OTHOCHTEJNbHOE KOJHYeCcTBO Npob MoxerT ObITb YMEHb
EHO.

5.8. TIpo6n rpyHTa, HaMbITOrO Bhillle YPOBHA BOABI, OTOHPAIOTCS
OKOJIO peeK, GUKCHPYIOWHX CTBOPH HA KOHTPOJIBHLIX NONepevyHHKaXx,
B mpenenax OKpyXHOCTH paauycom Ao 2 ». [lepea or6bopom npo6
BLINONTHAETCA 3aYHCTKA MOBEPXHOCTH HA TAY6GHHY 515 cM HAH CyUH-
LLIaeTCA HapylleHHb cjaoft rpyHra. B Mecre or6opa npobul PpHKCH-
pyeTcss OTMEeTKa HaMhIBa.

5.9. Ilpn onepaTHBHOM KOHTpOJie KauyeCTBa TIpyHTa, HAMBITOrO
BLillle YPOBHA BOAb, OT6Op npo6 ans onpegeneHHa o6beMHOro Beca
B €CTECTBEHHOM COCTOSIHHH, 00beMHOro Beca ckesera H KosppHunen-
Ta GUAbTPALlHH TPOH3BOAHTCA B TPYHTE C HeHapylleHHON CTPYKTY-
poiti. [Ins aHaAH30B Ha TPaHYJOMETPUYECKUH COCTAB U ONpeaesieHus
nokKasareneit APYrux $uUs3HKO-MeXaHHYECKHX CBOWHCTB HCMNOAb3YeTCH
TPYHT C HapVIeHHOA CTPyKTypo#t, 0ObiuHO U3 TOW XKe MPoOH, HO
nocne onpeneneHns o6vemHoro seca. Korza B/aaXXHOCTb HaMbITOrO
FpYHTa BeJAHKa M onpelnejeHHe OObeMHOro Beca He BHINOJIHSETCH,
FPYHT AJIS aHaNH3a Ha T'PaHyJOMeTpHUYECKHA cocTas OoTOHpaeTcs OT-
neabHo. T'PYHT ¢ HapylueHHOH CTPYKTypoii OTOGHpaeTcsi JIONAaTKOA
HJIH COBKOM H YKJIaAbIBaeTcsa B NMPOHYMepOBaHHble MEIIOYKH.
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9.10. B npepenax noaBoAHONM YacTH HAMLIBA, HaNpUMep, U3 Anep-
HOH 30HH, NpO6LI OTOHPAIOTCA ¢ NMOBEPXHOCTHOTO CJAOSA XHA Ha COOT-
BETCTBYIOLLEM MepeceyeHHH nonepeyHHka u creopa. Maa orbopa
nNpod HUCNOAL3YIOTCSA TPYHTOHOCHI Pa3NHYHOK KOHCTPYKUHH: B BHAE
yepnaxka ¢ JJIHHHOW PYKOSTBIO WJH rpeidepHbili TPYHTOHOC, MO3BO-
AfAoLHe OTOHpaTh IPYHT C HapylueHHO#! CTPYKTYpOH, a TaKKe LUTOP-
HblH H BaKyYMHbIH TPYHTOHOCH!, NpeiHa3HauyeHHble AN H3BJICYEHHS
rPyHTa C HEHapylleHHOH CTPyKTypofi. KOHCTpyKuuHs BaKyyMHOro
TPYHTOHOCA JAeTCA B NMPHJIOXKEHHH .

0.11. na onpeaeneHns o6beMHOro Beca rpyHTa ¢ HeHapylleH-
HOH CTPYKTYpOit H 00beMHOTr0 Beca ckeJsieta MecyaHoro, MNbljIeBaToro
H TIHHUCTOrO T'PYHTOB MPOH3BOAHTCA OT60p mMpo® METOAOM pexy-
ero UHAHHApPaA, a rPAaBHHHOTQ MU TaJeYHHKOBOTO FPYHTa — CMOCO-
O0M «JayHKH» (CM. npuaoxenue I).

OnHoBpeMeHHO ¢ onpenejseHHeM O6bEMHOro Beca rpyHta oTOH-
paiotcst B Ol0KCH npoGbl BecoM 20—25 ¢ AnA yCTaHOBJIEHHS BJaX-
HocTH. B rpaBHfiHOM HJH raJieyHHKOBOM TIpyHTe NpoObl Ha BAAXK-
HOCTb OTOHPAIOTCA H3 MEeCYaHoro H APYyroro MeJKOro MaTepHana,
3aMONHAIOULET0 MOPbhl MeXAY KPYNHHIMH 3epHaMH (0onee 3—5 ma).

[Tpumevanna: 1. Bo usbexanne HCKaxKeHHN AeACTBHTENbHON BEJHUHHLI
o0beMHOro Beca CKeneTa I'PYHTa He peKOMeHAYeTC NMPOH3BOAMTL oT6op npob pe-
KYWHM LHTHHIPOM MIPH BJAXKHOCTH HECBA3HOro rpyHTa 6onee 18—20%.

2. Paspewaerca onpeneaftb o6breMHLI BeC cKenera HeCBASHOTO FPYHTAa NYTeM
BLICYIUHBAHKA /10 BO3AYWHO-CYXOr0 COCTOAHHA H B3BellHBaHHA BCeR npobbi, 0T06-
PAHHOA peXyuiHM UHJHHAPOM HIAH H3BACUESHHOH H3 AYHKH, T. €. 6e3 nonyTHoro
onpeaeneHHa ero BJAAXHOCTH.

3. Iasa onpenenenns o6beMHOro Beca H BAAXKHOCTH TPYHTA NPH ONEPATHBHOM
KOHTPOJIE MOXHO NOAb30BaTbCA CNOCOOAMH 3KCNPECCHOro KOHTPOAA ¢ MNpPHMeHe-
HHeM pajHOAKTHBHBIX JAaTyHKOB (raMMma-raMMa KapotaX H ap.), KOTOpHie no-
3BOAAIOT He npHGeraTh K CPAaBHHTENBHO TIpPOMO3AKOH O6GBEMHO-BECOBOH Me-
TOARKE, He Jalolledt HENOCPEACTBEHHOrO pesyanTata BO BpeMA otGopa npob.
Onnaxo B cBA3H ¢ TeM, UTO HOBbIE IKCMPECC-METOAL He NPOLH ellle AOCTATOYHON
NPOH3BOACTBEHHOH MNPOBEPKH, NPH NOALIOBAHHH HMH HeoOXoauMo oTOHpaTb ne-
PHOAHYECKH KOHTPOMbHbie MPOOGH PEeXKYUIKM HHAHHAPOM HAH cnocoboMm ayHKH. Ile-
PHOARYHOCTb 3THX KOHTPOJBHHIX ONpeneneHHd YCTAHABAHBACTCA MECTHOH HHCTPYK-
ifHeR No KOHTPOIO.

5.12. Koadppuunent puabTpanuu HaMbpITOro nec4aHoro M noljeBa-
TOr0 TPyHTa B HEHapylUIeHHOM CJOXXEHHH onpeAensercsi MOAePHHU3H-
poBaHHONl TpyOkoit KaMeHckoro (cM. mpuaoxenue I). dror npubop
Hanbonee ya06eH AaA NPOBEeAeHHA aRAaNAH30B B MOJEBHIX YCHAOBHSAX.

Paspeluaerca npuMeHeHHe YCOBepllieHCTBOBAHHHIX BapHaHTOB TpyO-
ku CIIELITEO — npu6opa K®3 u odunvrpaunoHusix tpyboxk Kd-
00M, K®-01 u KP-00.

Ko3dpdHuHeHT puabTpaLHH B FPaBHAHOM H raJJeYHHKOBOM TpYH-
Te NMpPH ONEPaTHBHOM KOHTPOJIe ofnpelxeisercsd HaJHBOM MO METOLY
boaavipesa. [ns uccneaoBanus B Ja6opaTopHbiX YCAOBHAX KO3QPu-
UHEHTa QHAbTPALHH CBA3HBIX I'PYHTOB H TPYHTOB HapyLI€HHOH CTPYK-
TYpHl ¢ 3aJaHHBIM 06beMHBIM BECOM NMPH BOCXOAALLEM H HHCXOAALLEM
nOTOKe BOAb (C MmepeMeHHbLIM IPafHEHTOM HAnopa) CAYXKHT npubop
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1B xouncrpykuun 3HaMenckoro — XayctoBa (1o HOMEHKJaType 3a-
BOMA-U3TOTOBUTE/S — (DUIALTPAUMOHHBLII npubop P-1M).

5.13. Xapaxrepnoii 0COOEHHOCTbHIO HAMBITLIX T'DYHTOB $iBJSIETCS
clonCTas rekerypa (puc. 3), onpejaessioniasi aHu3oTponHyio (pas-
JNUHYIO 110 HalpapJeHHsM) BOLONPOHHIIAEMOCTb TaKUX TIPYHTOB,
T. ¢. paznanune KoapPuuueHToB QUAbTPALHH B IPOAOJBHOM H Hep-
MEHIUKYAAPHOM HAaNpaBJACHUAX OTHOCUTEJNbHO Hanjactopauus. [lo-

Puc. 3. Caoucrass T€KCTypa HaMbITOro I'PYHTA.

TOMY /sl XdPAKTePHCTHKH (PUALTPALHOHHOI CIIOCOOHOCTH HaMBbI-
TOTO TpPyHTa PEKOMEHAYeTCst ONpeAeJHTb KOo3(p(uUHeHT (HAbTpa-
IIHY B HEHAPYUICHHOM COCTOSHHHM TpyHTa B O0OOHX YKa3aHHBIX Ha-
HPpaBAeHUAX OTHOCHTENBHO HAIlIaCTOBAHUA, OOBIYHO IPH BEPTHKAJIb-
HOM H TOPH3OHTAJbHOM oTOOpe 1p0o0 (QUALTPALLHOHHOII TPYOKOIl.
[ipu arom ocpennenuslilt KO3(QGHIHEHT GUABTPALNHH BHIYHCASETCS MO
dbopmy.e:

k{ll — ] RsR p,

rae Rg — KO3PPUUHUEHT (UIbTPALMKH B TIPOAOJLHOM HANPABJACHHH, T. €. BJOJb

CAOCB HambiBa; £k, -— Koapduuuent GuapTpauuu B HANPABAEHUH, NePIHEHJHKY-
JSIPHOM CJOSIM HaMBbIBA.

fIlpumevwanne. Onpegenenne KoIQPHUHUEHTOB QUILTPAUMH C YYETOM
dHHU30TPOIMH I'PYHTA PEKOMCHJAYETCS BBIIOJHATL B Cayyae, KOTAa KOIQHUHEHT

. S - : .
A= n o 1,0+ 20. Tipu A < 1,56 + 2,0 orpannuuBaiTcs oupejeieHHeM KO3(-
n
puuueHTa QUABTPAUMH HAMBITOMO TPYHTA B BEPTHKAJAbHOM HallpaBJ/JE€HHUH,

5.14. Ilpn nambiBe HEOAHOPOAHBIX MJOTHH ¢ CYTVIMHHCTBIM SIIPOM
PEKOMEH/IYeTCs1 NMPOU3BOJIUTL 30HAHPOBKY OTJOKEHHUH TpyHTaA sAep-
HOH 30HBI C IIOMOIIBIO CJABHTCOMEpa-KPbIAbYATKH HA WITAHTAaxX THIIA
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CK-8 koncrpykuuu JI. C. AMapsana (cm. npuaoxenue I1) ¢ ueasio
onpepeneHvss rpaHdlbl Mepexona OTNOXKeHH U3 TeKyUero CoOCTOAHHA
B MJACTHYHOE. JTa IpaHHlla ycTaHap/dHBaeTca B Npouecce 30HAHPO-
BaHHA C MJOTA MO NMOSABAEHHIO CONPOTUBJIEHUA CABHI'Y NpH NMOBODPOTE
npubopa, onycKkaeMoro B OTJOXeHHs SAEPHON 30Hbl. YMNPOLUEHHO
onpeaesieHHe MEeCTOUNOJNOXKEHH FpaHULbl NepeXxona OTJNOXKEHHs TPYH-
Ta A1ePHON 30HBl H3 TEKyuero COCTOAHHA B MJACTHYHOE BHIMOJHSET-
¢ ¢ MOMOILbIO CTanbHOro wWapa aHametrpom 150 mam (Bec OKoOJID
15 Ke), onyckaeMoro ¢ njaora Ha ru6kOM TpocHke. I'nybHHa ycToil-
YHBOTO «3aBHCAHHA» TAKOro apa B OTJOXKSHHAX NMPHOJH3HUTENLHO
PaBHa TOJILLIHHe CJIOA TPYHTA, HAXONALLEroCA B TEKy4YeM COCTOSIHHH.

5.15. Ilpn HaMbiBe HEOAHOPOAHBIX MAOTHH B TPYHT AAEPHOI 30HBI
B c/1yyafXx, NpeAyCMOTPEHHBIX TPeOOBAHHAMHU NMPOEKTA H TEXHHUECKHUX
YC/NOBHH, NONXKHA 3aKJAaAblBaThCA CNElHA/NIbHAA alnapatypa AJaa H3-
MepeHHs1 BepPTHKAJbHOTO, TOPH3OHTAJbHOTO W MNOPOBOrO JaBJICHHA.

IDTH W3MepeHHA NMPOBOAATCA No 0codoil nporpaMMme ¢ NMpHUBJeUYeHlieM
Hay4HO-HCCAeAOBaTe/NbCKHX OpPTaHH3aLHM.

5.16. [Ina onpepeneHHa yraa BHYTPeHHEro Tpelus H yIdeNbHOW
CHJABl CUenfeHHs HaMbITOro FpyHTta B JabGopaTopHsX, He BXOAAUWMX
B KOMIJIEKC TFeOTEXHHYECKOi CAYyKObl, N0 3a1aHHIO NOCJEAHHX NPH
OnepaTHBHOM KOHTpOJe OoTOHpaloTca ofpaslbl FpyHTa C ilapylileH-
HOH H HeHapylleHHOH cTpyktypoi. Or6op npob ¢ HeHapyLIEHHOIl
CTPYKTYpO#H Lesecoob6pasHO NPOH3BOAUTH HEMOCpPeaACTBEeHHO B pas-
pe3Hble KoJabua caBurosblXx npubopoB'. Ilpu or6ope npol caenyer
pykosoactBoBatbCa ['OCT 12071—72 «T'pyurn. OT60p, ynakoBka,
TPAHCNOPTHPOBAHHE H XpaHeHHe 00pa3LoB».

5.17. Bec npo6 npu aHanu3zax Ha TpaHyJIOMETpPHYECKHi1 COCTaB H
HX 00beM npu onpeneseHHH 060beMHOr0 Beca TPYHTa 3aBHCHT OT Be-
JHYUHBI H COAep>KaHHA KPYMHbIX 4aCTHU.

[Ipy onpeneneHuH rpaHyJoMeTpHYECKOTO COCTaBa CHTOBBIM CMO-
co60M H rpoxoyeHHeM pec Npob ? Ha3HayaeTcs CAeAYIOLHI:

[Mecuanbiit rpyHT ¢ wactHuaMu menee 2 MM . . . . . . . 0,1 x2
[pyut, coxepxawmuél vacriup 2—10 me , . . . . . . . . 0,5 «¢
[ paBHiHHLIi TPYHT ¢ vacTHuaMH 20 20 mw . . . . . ... 1=3 ke
To we no 40 e . . . . . . . R L%
Faneunukosuit rpyHT ¢ vactHuamu a0 100 a . . . . . . 815 x2
Towe B0 200 mae . . . . . . . . ... . ... e . . . 20—40 k2

To ke, HO C OTACALHBLIMK BKAWYeHUAMH Oonee 200 mm . . D0—100 x2

[Ipn onpeneneHnn oOGbeMHOro Beca TpPyHTa cnocobom JYHKH
o6beM npod 2 npuiinmaercs no taba. 2.

! Tlpu orcyTcTBHH Xoaew caepyer oT6upaTh npolGul B CTaKalbl HAY GPATb MOHO-
JRT

2 lo onwTLIM paHHLIM TpecTa «[uapoMexanH3auua».
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Tabauga 2

Pa3uepnl AyHKH (wypda), Mu

MakcumansHbll pasmep OprenTnpoBOIHLIA

BKAWOYEHHA, MM 5 naaHe ray6HHa oltewm, 4
10 120120 100—150 2

20 150150 150200 4

40 200200 200—-250 8

60 300:< 300 250—300 20

100 500900 400—500 120

200 u Gonee 800800 — 800—1000 20 1000

10001000

[TpuMevanue B cayuasx, xorfa Ttpebyerca BLINOJNHATL GOabuLiOe KOJH-
YeCTBO omnpeneneHHn o0BbeMHOro Beca CKeJeTa rpyHTa ¢ KPYMHLIMH BKJAIOYEHHSIMH

METOAOM JYHKH, paspeuiaerca yMeHblatb o6beM wWyppoB: pMecTo wWypdop ceye-
HueM 1000X 1000 u 800800 mM nasHayate wypd ceueHuem 500500 mm u Bmec-
10 900X500 mm— 300X300 MM, HO c o6f3aTeabHbLIM BBeACHHEM MNONpPaBOYHOrO
KO3 PHUHEHTA, KOTOpPbLIH YCTAHAB/JAHBAETCA NPH ONbITHLIX COMNOCTABHTENbHBLIX aHa-

AU3aX npyuTos U3 mypdos oboux pasmepos. Ecar Taxue aHanH3bi He NpoBefentH,
OPHEHTHPOBOYHO 3TOT KO3(pPHUHEHT MOXHO APHHATL paBHuM 0,95.

3.18. B npouecce nposeaeHUs ONepaTHBHOTO KOHTPOAR KawAaas
npo6a perHcTpHpyerca ¢ Nnojay4YyeHHeM NOpAAKOBOrO HOMEpa H B He-
o6X0AMMBIX c/yuasaXx HHAeKca, o6o3Hayamouero coopyxeunuve. Onua
H Ta e HyMepauusa pa3HbIX NMpo6, BHe 3aBHCHMOCTH OT XYPHaJOB,
B KOTOpble OHH 3aHOCATCA, 3anpeniaerca Bo H30eXaHHe owHOOK.

5.19. OanoBpeMeHHO ¢ 0T60pOM Npo6 npH ONEpaTHBHOM KOHTpoOJIE
B cJiyyae ocoObix TpeOOBaHHH NpoeKTa NPOHU3BOAHUTCA 3apHCOBKA B
XKypHajne XapaKTepHbiX OCOOEHHOCTel HAMLITOrO TPYHTa Ha Kapre
HaMbiBa (Ha yuyacTke, r'le NMPOUCXOAHJ HaMbiB) C YKa3aHHeM OTMe-
TOK nosepxyoctH. Hanpumep, pukcupyerca rpaHdia rpaBHiHbIX OT-
JOXKEeHHi npu HaMbliBe FPaBHHHBIX TPYHTOB, OTHeJbHLIE MblJIEBaTO-
TJIMHHUCTBIé MPOCJAOHNKH H HX TOJIIHHA B MNpenesax OOKOBO# 30HM
U T. N. [Ipy HaMbiBe HEOAHOPOAHLIX MJOTHH C AAPOM ILOJKHO OTME-
yaThCA (PaKTHUECKOE MECTOMOJIOXKEHHe ype3a OTCTOHHOro mpyaka H
a1pa, a TaKXe MPOEKTHAA rpaHHLa NpyaKa H sapa.

[IpuMevanue Ecan toamuHa nNoiNeBaToO-rAHHHCTHIX QIPOCAOHKOB OKaXKeTCH
Goaee 5—10 MM M OHH pacnpoCTPaHAIOTCA HA OTKOCE HaMbiBa B npejaeanax
60K0BOH 30Hb, 3aHKMAad nIouiaib 60abWYIO, yeM 3TO AOMYCKAETCA TeXHHYECKHMR
YCIOBHAMH, reoTexHuyeckaa CayK6a RoaxHa norpeboBaTb OT OpraHM3auMH, npo-
H3poaAweR paboTLl, nNpexpallleHHs HaAMLIBA K YOOPKY 3THX RPOCIOHKOB nepea
Bo306HOBACHHeM PAGOT HUAH CRBHXKKH HX B UEHTPAMLHYIO 30HY.

5.20. [1pn Hanuunu B Kapbepe AHH3 TJAHHHCTOTO FPYHTA OLHOBpeE-
MEHHO ¢ TPYHTOM, COOTBeTCTBYIOUIHM MNPOEKTY, Ha KapTy HaMhiBa
NMOCTYNAOT OTAe/bHbIE OKAaTaHHbie KOMKH [JAHHLI, KOTOpbie MOTYT
06pa3oBaTh CHNJIOIWIHOE CKOMJIEHHe «OKaTbilled»., IDTH BK/IOYEHHH
ROMKHB ObiThb 3aPHKCHPOBAHHI Npu TekyHleM KOHTpoJe. OkaThilH
paspellaeTcss OCTaBJAATb B HAMbITOM TeJe [P YCJOBHH, €CJH 3aHH-

MaeMasi HMH NJoulajb He npepbiliaer pa3pellaeMyio No TeXHHYe-
CKHM YCJIOBHAM.
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0.21. Meroabl onpejesieHdsi (PHBHKO-MEXaHHYSCKHX CBOMCTB Ha-

MBITOTO TPyHTa [1PH ONEpaTHBHOM KOHTpOJIE NPHBEJeHbl B NMPHJOMKE-
HUU |.

6. HABJIOAEHUS 3A COCTOSSHUEM HAMBIBAEMONA MJOTKHHbI

6.1. Ilpn Bo3BeAeHHH MIOTHH M APYTHX HAMBIBHBIX COOPYHKeHHIl
NOJI2KHO OBbITh 00ecrneyeHo cUCTeMaTHyecKoe HabJIIAeHHe 34 COCTOS -
HHEM OTKOCOB B CBSI3H ¢ BO3MOXKHOCTbIO NOABJACHHSA Ha HHX QHJabTpA-
HHOHEOH FOJAbI. B Tese rambiBaeMoro coopyKeHHs BO3HHKaeT
GuabTpanuonnbil NOTOK, 00pa3yIMUACS 3a cueT BOAOOT/AAau4H Ha-

Puc. 4. OuablBbl TPyHTa Ha OTKOCE HAMBIBHOTO COOpPYXEHHS,
BO3HHKIIHE B pe3yabTaTe BbIXOoJa (PUJALTPALHUOHHOIO MOTOKA.

MBITOTO TPYHTA, HH(QHJALTPAILMU H3 OTCTOMHOTO MpyJaKa H C OTKOCA
HaMbIBA, NNEPHOJHUYECKH MOKpbIBAEMOro NOTOKaMH nyJblbl. B cayuae
BBICOKOH HMHTEHCHBHOCTH HaMbiBa H MPH HEAOCTATOYHOH (HIBTpA-
IHOHHOM CIIOCOOHOCTH rpyHTa OOKOBBIX 30H MOXKET NPOH30HTH BHI-
CayHBaHHe (PHJAbTPAIIHOHHOTO IIOTOKA W OTKOCBHI COOPYIKEHHS, YTO
MOXKET PbI3BaTh OIIOJI3HH H OILJBIBBI TPYHTA.

6.2. PaGOTHUKH TreoTeXHHUEeCKON CJy>KObl JOJKHBI CXKeIHEBHO
OCMATpPHBATL OTKOCHI HaMbIBAEMOTO COOPYKEHHSI H OTMeuaTb BCe
BBIXO/IbI (PUJIBTPALMOHHON BO/ABI. PaccpeaoToueHHble H NepHONHYE
CKH. NOSIBJIAIOLLIHECH BBIXOJAbl (UJAbTPALMOHHOH BOJAbI HA OTKOCHI
JIOTHEBI OOBIYHO HE NMPUUYUHSIOT BpeJda COOPYKEeHHI0, ONHAKO HHTEeH-
CHBHBIe EBIXOAbl B BHAe KJIOYEHW MOTryT BbI3BATb OINOJI3HH HJH
ONJIBIEBI, OCOOEHHO B MEJKO3EPHUCTHIX rpyHTax (puc. 4). Habawone-
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A 3a BBIXOAOM (UABTPAUHOHHBIX BOA AO/IKHBI GBIThb YBA3aHH C
KOHTPOJIEM 33 COCTOIHHEM NPYAKa-OTCTORHUKA. B paGounit xKypHas-
AHEBHHK 3aHOCATCSA OTMETKH BepXHeHl rpaHulibl BLIXOA0B pHABTpa-
HHOHHBIX BOX, Ol AOJI2XKHbBl PErHCTPHPOBATbCA OXHOBPEMEHHO C OT-
MeTKaMH yYPOBHA NpyaKa B ero pasMepamMu. IIpy HamMBIBe BBHICOKHX
MJIOTHH ¢ AAPOM HJH IPH CNlelHaNbHOM TPeOOBaHHH MECTHON HHCT-
PYKIHH MO KOHTPOJIO BeNeTCS OTAeJbHBIH KYpPHAJ N0 KOHTPOJIO 34
COCTOAHHEM OTKOCOB H Ha6JIONEHHIO 32 BHIXOAOM (DHALTPALHOHHON
BOJbL.

B yrpoxawiux ciayuyasix HayaJbHHK TreOoTeXHHUeCKOH cayXGul
AOJIXKeH foTpefoBaTh OT OPraHu3alNy, NMPOU3BOAsIEA HAMbBIB, CHH-
’KeHHSA HHTEHCHBHOCTH HaMbiBa H B KpaliHeM CJiyuae — BPEMEeHHOTO
lpeKpamleHHsas padoT Ha yuacTKe, TIe MNPOHCXOAHT BbICAYHBAHHE
(HAbBTPAUHOHHOH BOABl, a NMPH 0C000 OMacHbIX SABJEHHAX MNepen
IVIABHbIM HHXKE€HEepPOM CTPOHTENBbCTBA AOMIKEH ObiTb NOCTaBJIEH BO-
MPOC O TNPHMEHEHHH HMCKYCCTBEHHOro BOJAOMNOHHXKEHHA B IMpeaenax

OOKOBKIX {PpU3M HAMbIBAEMOH NMJOTHHBI HJAH 00 YCTPOWUCTBE CTPOH-
TEeNbHOro fipeHaxa.

6.3. Teovexnnueckana cnyx6a ZOMKHA CAEAUTH 3a COCTOSIHHEM
NOCTOAHHLIX HJP€HAXXHbIX YCTPOHCTB, NPeAYyCMOTPEHHBIX TMPOEKTOM
COOPYXEHHH H MOCTPOEHHBIX N0 HAMbIBA HJH CTPOALHXCA OLHOBpe-
MeHHO ¢ HaMbIBHHIMH paboTamH. He fonyckaeTtcs 3acopeHHe HJH 3a-
MBIB 3THX YCTPOHCTB NPH NPOH3BOJACTBE HaMbIBa; O BCeX Hapylle-
HHAX APEAEMBLKX YCTPOUCTB AOJIKHO GbITh HEMENJIEHHO NOBeleHO RO
CBe/leHUA MNPeACTABHTENd OpPraHv3aliuy, NpPOU3BOAAlled HAMLIB
COOPYXEHH, U [AABHOrO HH}KeHepa CTPOHMTENbCTBA AJifi MPHHATHS
MOCJNIeAHAM HeOOXOAHMbBIX Mep MO BOCCTAHOBJIEHHIO 3THX YCTPOMCTB.

6.4. Ilpn noaBaeHHH MPH3HAKOB, CBHAETEJNbCTBYIOILHX O HEHOP-
MaJbHbLIX OCalKaXx OCHOBAHHA HJH TeJa COOPYXKEHHUS: TPpeLlHH,
OloJI3HEeH HA OTKOocax, MecTHBIX MpPOoCcaJoK TPYHTA, Pe3KHX BO3pa-
CTAHHAX OCAAKH KOHTPOJALHBIX penepoB H T. 0. — reoTexHHyeckas
cayxba AodKHa HeMeAJeHHO TNOCTaBHTh 00 3TOM B H3BECTHOCTH
pyYKoBOoAMuTENEH OpraHnsauuy, Beayllled HamblB, H IJ1aBHOIO HHXe-
Hepa CTPOHTeNLCTBa, IOTPe0OBaTh NPOBECTH BHeouepellHbie reoje-
3HYeCcKHe 3aMeppl H NpHBJACYL re0JIOTHUeCKYI0 cayXO0y K ob6cnenosa-

HHIO COOPYKeHHSI ¢ Lebio NPHHATHA Mep No JHKBHAAUWH OoOHapy-
XKEHNbIX AedopMalHH.

6.5. 'eorexnnuyeckas cayx6ba MOMKHA OTMEYaThb BCE NMPOMOHHB
Ha HapyKHbIX OTKOCAX MJOTHHBI, KOTOpbie BO3HHKAIOT NPH Hapyule-
HHH MpaBHs BPOU3BOJACTBA paboT, KOraa BCJIEACTBHe pa3MbiBa 00-
BA10OBAHHA HOTOK NYJbNbl NPOPbLIBAETCA HAa HAPYXKHbIH OTKOC MJO-
THHBI. YKa3hiBaeTcs COCTaB H 06beM rpyliTa, KOTOPbLIM 3aJeJaHbl Npo-
MOHHBI, H OTOHPAIOTCA MPOOLI HA MJIOTHOCTH 3TOFO FPYHTA.

68.6. Ecnau npoextoM NAOTHHB MPEAyCMOTPEHA YCTAHOBKA KOHT-
POJIbHO+M3IMEPHTENbHON anmapatypbl (peliepbl, Nbe3OMeTPbi ¥ TNPp.),
TO reotexHuyeckan cayxba ofn3ana CAeAnTb 32 YCTaHOBKOH ¥ CO-

CTOSTHHEM 3TOil auiapatypnl B NnekoTopbix cayyasx reoTexHHye-
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CKOHl cayXOe MOXeT nopy4aThCsi KOHTPOJb 3a ypoBHeM (HAbTPA-
IKHOHHOH BOAbl MO Nbe3OMETpPaM.

6.7. B 0643aHHOCTH reOTeXHHYeCKOH CJAYXObi BXOAHT NepHOAM-
yeCKoe onpefejeHHe BeJHYHHBI YKJOHOB MOBEPXHOCTH HaMbITOrO
TPYHTA Bbillle H HHXe YPOBHA BOAbI B NPYylIKe-OTCTOHHHKEe,; NMepHOAHY-
HOCTb YCTAHABJHBAETCS MECTHOIl HHCTPYKILHE#H NO KOHTPOJI0. 3aMep
YKJAOHOB HAABOAHOH MOBEPXHOCTH BbLINOJHAETCA COINTaCHO yKa3aHH-
am . 4.4, a noag BOROI — 3aMepoM ray6uHb BOAB B NpyAKe MO
ctBopy peeK. OTMeTKa TMOBepPpXHOCTH TpPyHTa MNOJAy4Yaerca KakK pas-
HOCTb MeXIy OTMETKO# YpoBHSl BOAbl MpYAKA H rJ1yOHHOH BOABI.

6.8. I'eorexHnyeckas cayxba noakHa oGecrneyHBaTb KOHTPOJb
3a TOJILUHHON HAMBITOTO 3a CYTKH I'PpyHTa (MHTEHCHBHOCTb HaMbiBa).
[1py HaMbiBe COOpYXKEHHH W3 MblJASBATHIX H TJIHHHCTBIX TPYHTOB WJIH
COOpPY>KeHHH, BO3BOAHMBIX Ha BOAOYNOPHOM OCHOBAHHH, NpeBhille-
HHE MPOEGKTHOH CYTOUHOH HHTEHCHBHOCTH HaMbiBa AOJIXHO COIJaco-
BaTbCSl ¢ NMPOEKTHON opraHH3auHeid. B ocoOuix cayuyasx, Korga 3to
NpeAyCMOTPEHO NPOEKTOM H TeXHHYECKHMH YCJOBHSIMH, KOHTPOJIH-

PyeTrca BJAXHOCTb HAMBITBIX CJO€B I'pPYHTA B 3aBHUCHMOCTH OT NpPO-
OJOJIXKHUTEJbHOCTH MEpEPLIBOB B HAMBIBE.

6.9. [Ipu Heo6xOAUMOCTH ROMOJHHTENABHOrO 60Jiee yrayb/eHHOro
00cne10BaHHA HaMbIBa€MOr'0 COOPYKEHHA B LleJIOM HJH ero OoTAe/b-
HBIX YacTed MOCJe OKOHYaHHA CTPOHTeNbCTBA B COOTBETCTBHH CO
CneuHaNbHbIMH TeXHHYECKHMH pelleHHAMH HJAH YKa3aHHSAAMH B NpPO-
€KTe H TeXHHUYECKHX YCJIOBHAX NPOXOAATCA WYpPPbl HAH CKBAXKHHBI,
a TaKxe OoTOUpalOTCA AOMOJIHHTENbHBie Npobbl. B 3amauy onepaTHB-
HOTO (TeKylllero) KOHTPOJA 3TH paboThl HE BXOLAT, HO B OTAEJbHBIX
CAyyasax reotexHuueckas cayx06a MoOXKeT NPHBAEKATbCA K HX BHI-
[OJIHEHHUIO.

6.10. Ha6aloneHns 3a HaMbiBHbIM COOpY)KeHHeM BedyTCsl FeoTex-
HHYEeCKOH cAy>KO60# 10 OKOHYaHHA ero Bo3BedeHHs. Ecau cpasy noc-
Je 3TOro COOpY>KeHHe He CHAaeTcA B 3KCMAyaTauHio, HabJoaeHHe A0
NpHEMKH COOPYXeHHA B 3KCIJIyaTalHl0O NMPpHHHMaeT Ha cebs reorex-
HHYECKHH OTOeJ CTPOHTEJNbCTBA HAM LEHTpaJibHas reoTexHUYecKas
naboparopHua. lanbHeiline HabJ/IOIEeHHS OCYULECTBAAIOTCA JKCIya-
TalHOHHbIM NEPCOHANIOM TFHAPOY3Ja.

6.11. I'eorexHnueckasa cayk6a nosKHa HMETb B COCTaBe TEXHHYE-

CKOH ROKYMEHTAalHH NMpOeKT NpoH3BOJACTBa paboT nNO HAMbIBY COOpY-
KEHHS, TeXHHYeCKHe YCJOBHA H HHCTPYKLHIO MO KOHTPOJIO.

7. OBPABOTKA PE3YJbLTATOB TEOTEXHMYECKHX OTDPEAEJEHMi

7.1. Pesyabrathl onpefenesnii 1okasarteneir COCTaBa W CBOHCTH
rPyHTa, MOJYy4YeHHble NPH ONEpPaTHBHOM KOHTpOJE, HOMKHbI ObITb
OCpeAHeHbl Mo onpelesieHHOHW, YCTAHOBJEHHOW AJAA KaXAOro COoopy-
XEHHA CHCTeMe C TeM, YTOObl OHH MOrJaH [AOCTAaTOYHO AOCTOBEpPHO
XapaKkTepu3oBaTb KauyeCTBO TPyHTA COOPYKEHHA KaK B ILeJIOM, TakK

! Hucrpykuua no npoxoaxe wypdos npusefeHa B NPUAOKEHHH VI
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R OTAENIbHHIX erd yacrtefi. Takoe ocpeaHeHHe HeoBXOAHMO, NOCKOMD-
Ky KaXXAbiH MOKa3aTeJib OTHOCHTCA TOJNbKO K HeGoabluoMy o6beMy
FPYHTa, B LeHTPe KOTOPOro HaxoAunaach npo6a, H B CBSA3H C TeM, YTO
3aKOHOMEPHOCTb pacnpelelieHHA 1O MOBEPXHOCTH HAMBIBA YaCTHIL
rPyHTa pPa3/IHYHOA KPYNMHOCTH MPH THAPABJHYECKOH YKAaake onpe-
AenAerca BEpOATHOCTHBIMH MpoLeccaMH.

7.2. OcpéaHenue pe3yJbTaTOB BHauaJjie BHIONHASTCA MO KaX-
AOMY nonepeyHHKy. B 3aBUCHMOCTH OT KOHCTPYKHUHH COOPYKEHHSA
ocpelHeHnue Belercs AH060 B LeJIOM NO NONepeyHuky, Jubo no oTaens-
HBIM 30HaM HJH 3/eMenTaM. I1pH HeoAHOPOAHBIX MJIOTHHAX C cynec-
YaHO-CYTTHHHCTHIM IAPOM BHIAEJAIOTCA O 30H: ABe 60KOBbie NPHIMBI,
AiBe NPOMEXYTOYHbie 30HK M sAAPO. B 3aBHCHMOCTH OT BBLICOTH MJO-

THHbl MPOQHJAb H COOTBETCTBEHHO 30HbI ReNATCA NO BePTHKAJH Ha
Apychl (B KoaHYyecTBe 2—3 H 6oJlee).

IIpn HeoAHOPOAHBIX NJOTHHAX C MeJKONeCYaHOH LUECHTPAJbHOM
YacCTblO CeYeHHe COOPYXKEeHHUA AEeNUTCA Ha TPH 30HH: G0KOBLIE MPH3-
Mbl H HeHTpaJbHaA 30Ha. [aa OAHOPOAHBX NMJAOTHH U AaMO ocpeAne-
HHe MOXXHO NPOBOJAHTH B LEJNOM N0 BCEMY CEUEHHIO.

[1pu cTpouTenbcTBe NAOTHH ¢ KOMOHHHPOBAHHLIM NpoduaeM, co-
CTOSILUHM H3 HECKOJNbKHX 30H C NoJaueii B HHX TPYHTA H3 Pas3HbIX
KapbepoB, ocpeAHeHne NPOBOANUTCA OTAEJIBHO 0 Ka*KAOH TaKOH 30He.

[Ipy HaMbiBe NAOTHH OYepeAsiMH OCpeAHEHHEe MO MNOoHepPeyHHKY
MOXXeT BBINMOJMHATLCA AJA KaXKAOH ouyepedHn. ITO OCYILUECTBJAAETCA,
KOTAa UMEIOTCA Pa3HUHA He TOAbKO B COCTaBe HCXOAHBIX TPYHTOB,
HO H TEXHOJIOTHH HaMBbIBA.

OcpeaHeHHe MOXKeT BHIMOJHATLCA HE TOMbKO MO MONepeyHHUKaM,
HO U B NPOROJAbHBIX MAOCKOCTAX NMO OTHOWEHHIO K OCH COOpPYIKEHHS,
HanmpHMep, MO OCH H B MNJOCKOCTAX cTBOpoB =*+10; =*£25; %60,
*+100; =150 4 oT ocH cOOpYKEHHH.

7.3. Tlocse noayyeHHs OCpeAHEHHLIX NAHHBIX NO NONepeYyHUKam
BHIMIOJIHACTCA OCpelHEeHHe MO Y4acTKy HJH MO BCeH AJHHE IJIOTHHLI,
a TaK)Xe Nno OTAeJbHBIM 30HAM HJIH B LEJAOM [10 BCEMY COOPYKEHHIO.
CucreMa oCcpelHeHHs B Ka)XKAOM cayyae AOJAKHA ObiTb yCTaHOBAEHA
MeCTHOH HHCTPYKLHEH N0 KOHTPOJIO.

[Ipumenannsa: | Ilprn noacuere 3HaueHHA cpelHHX NOKa3aTeJed CocTaBa
M CBOACTB FPYHTA MO rpynAne noOnepevyHUKOB HAXOAAT CYMMY HCKOMBIX floKasarte-
Aefi no Bcem npoGaM Ha Bcex nonepedHHKax H ASJMAT HX Ha obluee XOAHYECTBO
npo6 !. Hanpumep, npu omnpeaeneHus CpefnHero NPOUSHTHOTO COAepXKaHHA ¢pak-
UHA 5—2 MM B HaAMBITOM TPYHTe HAAO CJAOXHTb NPOUEHTHOE coaep)KaHHe ITof
dpaxunu no sceM npo6aM Ha BCeX NONEpPeuMHHKAX N Pa3neNnTb Pe3yAbTaT Ha 00-
ulee KoJaHuecTBo npol, B TOM uHCAe H TeX, KOTOpHE He COAepXKaT YacTHU YKa-
3aHHOH (PpaKUHH.

2. Tlpu ocpeanHeHHH nNoKa3saTe/eii T'PaHYNOMETPHYECKOTO COCTaBa HeoOXoAHMO
HMeTb B BHAY, YTO AJS OAHHX npol HMEIOTCA pe3yabTaThl A0 OCTATKa, Npoles-
liero yepes nocilenHee HauGonee Meakoe CHTo (HanpuMep, Menee 0,1 mum), a aa4
APYFHX — NOJIHHE AaHHBE Ha OCHOBEe, HaNmpHMep, apeoMeTpHyYecKoro aHaansa. [lo-
STOMY CpPeANHe 3HayeHHA AAR (PakuHh, colep:KallHX Me/NKHe YacCTHUHN TrpYHTA

I Henbag cyMMHpPOBaATH CpeflHe 3HAUEHHA TO MONEpeuHUKAM H ASAUTb UX HE
YHCAO NONEPEIHHKOB.
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(p nansoM npHmepe HaynHaf or 0,1 mm) ana xaxaolt 3 STRX ABYX rpynn npob
MONCUHTLIBAIOTCA OTACAbHO, H HX HeAb3d OGBLEAHHHTb (MOXKHO TOABLKO pacnpo-
CTPaHUTL HAa BeCb FPYHT CpeAHHE AaHHble, NoAyYeHHBie NO pesyabTaTam npob,
B3ATHIX Ha apeoMeTPHYECKHH aHaAH3, HAH JKe OCpPeAHHTb Bce npobm 1o 3Have-
HHA B faHHOM npumepe 0,1 mau u meHee 0,1 mm.).

7.4. B pane cayuaeB Tpebyerca onpeleneHne cpelHeB3BelIeHHbIX
noxasateneii, HanpuMep, NPH BHIABJIEHHH NOKa3areneh cOCTaBa IpyH-
Ta B KaKOi-IHOO 30He NAOTHHH C YYeTOM COAEP>KAHHA ero B KaXXA0M
u3 apycon. Ilpu aTom onpeaeasioT cpeAHHEe NOKa3aTeNH MO Kax-
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Puc. 5. TlpuMep KpuBO#H OLHOPOIMOCTH FPaHYJNOMETPHYECKOrO0 COCTaBa
rPYHTa.

AOMy XapakTepHOMY yuacTKy (Hanpumep, mo KaxXAOMY JHTOAOTHUe-
CKOMy THNY FPyHTa B Kapbepe HJH MO OTCEKY MJIOTHHHI), KOTOphle
YMHOXKAIOT Ha COOTBETCTBYIOLIHA 06beM I'PYHTA MO yyacTKy. Pesyib-

TaTel, MOAYYEHHbIE MO KaXAOMY Y4acTKy, CYMMHPYIOT M [eJAT Ha
CyMMapHuii 06beM rpyHra.

1.5. Pesy/bTaThi rpaHy/IOMETPHYECKOTO aHAMH3a KAK MO OTAe/b-
HbIM POGaM, TaK H no ocpefiHeHHOR NpoGe H306paxkKaloT Ha rpaduke
B noay/aorapupmuueckoM maciutaGe'! B Bude TaK HasbiBaeMOil KpH-
Bo# onHopoaHocTH. [1pH 3TOM no ocu aGcuMce rpaduka oTKNaABIBA-
0T NHAMETPHl YacTHI QPaKUHH B MHIJHMETPAX, a MO OCH OPAHHAT
CyMMapHOe (No COBOKYMHOCTH) coaepXKaHHe PaKuuii B COCTaBe
FPYHTa B npouentax (puc. 9). C nomoluubio KpHBOH OAHOPOLHOCTH Ofl-
PERCNAIOT XapaKTepHbie NOKa3aTe/NH rpaHyJOMETPHYECKOTO COCTaBa
FPyHTa, Hanpumep: dyo, dso, deo, deo, T. €. AHAMETPHI YACTHIL B MM,
MeéHbllle KOTOPHX B cOCTaBe TpyHTa coaepxkutrca 10: 50: 60: 909%
no secy. [l/1a nonyuyenus 3THX nMokasaTeseii HAXOMAAT TOUKH nepece-
Y€HHA KPHBOH OAHOPORHOCTH ¢ auHHaAMH 10; 50; 60; 90%, NPOBOAAT

' Ilpasuna nocrpoenns rpaduka TPaHYNOMETPHYECKOTO COCTABa TpyHTA
B noaynorapudpmuyeckoM macuitabe nomelleHn B npuaoKennu 1.
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OT HHX JNHHHH, NMapajjiefibHble OCH OpAHHAT, H Ha ocH abcuuce on-
pereasitor aAnamerpbl d yacthi. Ta6anua x rpaduky rpanysoMerpH-
4eCKOTro cocTaBa NpHBeAEHa HHXKe.

Tabaruuya 3

7.6. N3meHeHHe TrpaHyJOMETPHYECKOr0 COCTaBa HAMBLITOro rpyH-
Ta Mo AJIHHEe NOBEPXHOCTH HaMbiBa oTobpaXxaerca Ha rpaduke ¢pak-

LHOHHpOBaHHA. OH CTPOHUTCA Ha OCHOBe OAaHHBIX TPaHyJAOMeTpHYe-
CKOTO aHaJH3a npob

240" ——  rpPyHTa, OTOOPAHHBIX

. 1 40-20' | Ha pasqMYHBIX pac-
o . :

1 j20-10 CTOAHHAX OT MeCTa
30 - BbillyCKa MyJabNH, H
. m noacyera coadepxka-
3 HHsl QpaKuuii mo co-
S L\ o BOKynHoctH. Ilo ocn
" 20-0,5] 1 abcuuce rpagHka

3 . (PPaKLHOHHPOBaHHUS
S =>=—{>o  HaH :
S T OCAT PacCTOAHHA
] _ HanpMMep, OT OCH
o \A:0.02-00%9 250,10 IVIOTHHLI, @ NO OCH
T . 2270005 .| OpAHHaT — cyMmMap-
e — )
S s a0 0 -4 s .o Hoe (MO COBOKYMHO
Paccmosnuk 0™M OCu  rAQOMuUKb, M CTH) coaepikKaHune

¢pakuui B npoueH-
Puc. 6. Tpadux ¢pakunonnposauus nampiroro TaX. TOUKH COelHHSA-
rpyHra. I0TCA JIHHHAMH, OT-

pe3KkH (Nno BepTHKa-
JH) MeXAy JAHHHAMH ONpeleisloT NPOLEHTHOe codepXKaHHe (pak-

LHA Ha COOTBETCTBYIOLEM CTBOpPe COOPYXKeHHst (pHcC. 6).

1.7. OcpeaHeHHe BeJHYHH BJIaXKHOCTH, OGBEMHOr0 Beca CKeJseTa,
Ko3pduuneHTa GUABTPALHH NPOHU3BOAUTCA TAK XKe, KaK AJA rpaHy-
JJOMETPHYECKOTO COCTaBa, T. €. OTAEJAbHO MO 30HAM, MO MOMEpevHH-
KaM U B LeJIOM AJiA BCeH MJIOTHHBHI HJIH €€ y4yacTKa, a NpH HeoOXOoAH-
MOCTH 1o ctBopaM. IIpH 3TOM Heo6XxOAHMO YUHTHIBATH CJeAYIOLHE
ocobeHHocTH. [1pn ocpenHeHHu obLiee KOAHYECTBO BENHUHH AOJKHO
COOTBeTCTBOBaTh CyMMe NMpoO0, No KOTOPLIM 3TA BeJHUHHA onpeAens-
nacb, a He oOueMy kKogauuectBy npo6. [Ipo6el ¢ HedocToOBEepHLIMH,
T. €. OIHOGOYHBIMH JAHHBIMH, clelyeT HCKA0O4aTbh H3 noicvera. [Ipw
\ipeeNieHHH 00beMHOTro Beca ckeJsieTa IpyYHTa HCKJIOYaloTcA npoonl

BNAXHOCTbIO BHie 18—20%.

28



7.8. Ilpn nomcyeTe HEKOTOPHX MOKa3sateneli QH3IUKO-MeXaHHYe-
CKHX cBOHCTB, HanmpHMep oO6beMHOro Beca cKeJjera, onpeaenserca
o6ecneyenHocThb. [Toa ob6ecneyeHHOCTHIO MOHHMAIOT KOJIHYECTBO Npoo,
BbipaXKeHHOe B NMPOUEHTAX OT HX ofliero uucaa, npesbilliaollee HJH
paBHOe BEJHYMHE HA3HAYEHHOT0 KOHTPOJIbHOTO MoKa3arens. Hamnpu-
Mep, ec/IM 3aAaH KOHTPOJAbHbIH 06beMHblit Bec ckesnera 1,50 2/cmd, 10
B clyyae, korga oGLeMHbli Bec ckenera rpyHta 82% npo6 Gyuer
npesHWaTh AU paBHaTbea 1,90 2/cmd, dpakTnueckan o6ecneyeHHOCTD
KOHTPOJIbHOro Mnokasatens cocTaBuT 82%. B TeXHHYECKHX YCJOBHAX
o6biuHO 3agaerca TpebyeMblit NpoUeHT 00ecneyeHHOCTH KOHTPOJIb-
HOTO Il0OKasaTenass njaoTHOCTH. OOecneyeHHocTb GoJiee NMONHO, ueM
cpellHee 3HayeHWe, XapaKTepH3yeT KayeCTBO TPYHTa COOpPYKEHHS.

7.9. HarnagHoe npeAcraBieHHe 0 HeOAHHAKOBOCTH MoOKasareqed
CBOWCTB TpPyHTa COOpPYKeHHs npu ux obobuieHun gaer rpa¢dux obec-
neyeHHOCTH (pHuc. 7). Ilpu o6paboTke MaTepHaNlOB reOTEXHHYECKOIo
KOHTpPONS HeoO6X0AHMO CTPOMTH rpadHk 06ecneyeHHOCTH 00BHEMHOro
BeCa cKelleTa HaMbITOrO B COOPYXeHHe T'PYHTA.

[Ipn ocobbix TpeGOBaHHAX MECTHOH HHCTPYKIUHH MO KOHTPOJIO
CTPOATCA rpadukH 06ecneyeHHOCTH AJIH HEKOTOPBIX HNPYTrHX nokasa-
T€JIEH, B YaCTHOCTH Ko3(ppHLUHEeHTA HHAbTPaLHH.

[Ipumep. Tloctpouts rpadpuk o6GecneueHHOCTH OGBHEMHOTO
BeCa cKedeta rpyHtra (puc. 7) no 154 npo6am npH MHHHMaJAbHOM

SHAYEHHH NNOTHOCTH yex=1,40 o/cM® W  MaKCHMANbHOM  Yex=
=1,63 2/cm3,

Tabauya 4
Ob6vemnnift sec Yucao O6ecneyen- Mpouent
cKeneTa npo6 HOCTb NO YHCAY | o6ecneueHHOCTH
rpyHrs, 2/cM? npob
1,40 1 154 100,0
1,41 ] 153 99,4
1,42 1 152 98,8
143 3 151 98,2
1,44 2 148 96,2
1,45 9 146 94,9
1,46 12 137 89,1
1,47 10 125 81,3
1,48 15 115 74,6
1,49 19 100 65,0
1,50 21 81 52,7
1,5] 17 60 39,0
1,52 11 43 28,0
1,53 7 32 20,8
1,54 7 25 16,3
1,55 3 18 11,7
1,56 S 15 91
1,57 2 10 6,5
1,08 ] 8 5,2
1,99 1 7 4,5
1,60 1 6 3,9
1,61 2 o 3,3
1,62 2 3 2,0
1,63 1 1 0,6



CocraBasiercs BcrmoMorartenbHas Ttalbauua (taba. 4) ¢ uncaom
CTPOK, PaBHbBIM HHTEpPBaAy OT CaMOro Majoro 10 camMoro 60JablIOTO
3HaueHHs mnokasarensi. B nepsyio rpagy BNHCHBAIOTCA NOCHEeNOBa-

100 <

N
o i 1 Y I L
S
AT S

190 144 148 152 156 160 164
Yeu. of (w

Puc. 7. 'padpnx obecneuennoctu 061-
eMHOT'O BecCa CKeneTa rpyHTa.

Qdecnevenngrrm, %

S

TeJIbHO 3HauYeHHA NJOTHOCTH
ot 1,40 ao 1,63 2/cu3; BO BTO-
pofi rpade yKa3niBaerca YHc-
J0 9THX npo0; B TpeTbel rpa-
(e CyMMHpPYeTCsi CHH3Y KOJIH-
yeCTBO npo® H B mocheAHen
rpade npocraBaAsieTcA  Bbi-
YHCJIEHHBIA TNpoueHT obecne-
yeHHOCTH.

Ha opannarax rpajuka
(Mo 3HaYeHHAM MJIOTHOCTH Ha
IiKaJie no ocH abcuuce) or-
MEYaloTCA TOYKAMH HaHnAeH-
Hble  BEJHYHHB  [IPOLIEHTA
o0ecneyeHHOCTH, H TOUKH coe-
AHHAIOTCA MNJaBHOA KPHBOH.

[1o rpadgwxy MOXHO yCTaHOBHTb, Kakas o6ecneyeHHOCTb COOT-
BETCTBYET KaXXAOMY MNOKa3aTeJio MJIOTHOCTH, B TOM YHCAe H KOHT-
POJIbBHOMY, & TaKXKe MOXHO pelluTb o0paTHYI0 3ajavy( Kakas TJoT-

HOCTb OTBEYaeT TOH HAH

HHOfi o6GecnmeueHHOCTH. B 25
RaHHOM npHMepe KOHT-
pONBHON BeaHuHHEe OOBbeM-
HOT'O Beca cKeJeTa
1,50 2/cm® orBevaer obec-
neyeHHoctb 53%, a oOlec- 10
neyeHHoCcTH 65 u 75% orT-

BeyaloT o6beMHble Beca S

ckeJera rpyHra 149 #
1,48 2/camd.

[IpuMegaune.
CYHUTHIBATL oOfecneyeHHOCTh H
CTPOHTD rpapux  obecneuex-
HOCTH MOXHO B CJayuae, eciaH
HMEETCH AOCTAaTOYHOE KOJMHYECT-

BO NoKasarteneft (He meHee 30—
40).

[loa-

0

dNEEIEPN
EENM¢40

<10 <25 -4 <55
Paccmosnus om ocu nNN0MuKNbI, M

Puc. 8. Ipaduxk unamenenHa o6bEeMHOro
BECa CKeneTa HAMLITOrO rpYyHTa H K03¢-

¢nunenra PuabTpaumnH B npepenax Apyca
COOPY KEeHHA

(ana  HeomuopoAaHo#l nio-
THHBI).

7.10. Harnannoe npeacrasiieHHe 0 Xapakrtepe H3MeHeHHS NJOT-
HOCTH, BJIQXXHOCTH, KO3 dHUHEHTa QHALTPAUUH B TeNe COOPYKEHHS
RalOT rpagukH H3MeHEHHsA NOKasatenedt B Npelenax spyca coopy-
)Kenusa. Ha puc. 8 npusenen npumep takoro rpaduka a1s 06eMHOTO
Beca CkeJieta rpyHta H KospduuueHra PHALTPALHH HEOLHOPOLHOI

NJAOTHHBI C 2ApPOM, a Ha PHC.
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7.11. B 3amauy reorexnHueckoli cAYXGH BXONHT COCTaBJ/IEHHe
reoTeXHuyecKux nonepeunkkos. Onu npeacrasasior coboit nome-
PeuHble pa3pe3bi COOPYKEHHS MO KOHTPOJAbHLIM MONepeyHHKaM; Ha
pa3pe3bl HAaHOCATCA JHHHH CTBOPOB H 0603HauvaloTcsd KpyXKKaMu
NYHKTH 0TOOpa npo6. Haa xaxabimM nyHKTOM npocraBasercs HOMep
H BbLIMHCBHIBAIOTCA B BHJAE APOOH: B YHCAHTENE — AaHHbBIE Pe3yAbTATOB

T N '_453"' ~ Tl
«30 «10  Oco -10 30

PaccmoRrufl om ocu nAOMUHS, M

Puc. 9. I'papux wsMeneuns o6beMHOro BeCa CKeneTa HAMLTOrO TP YHIa

n Ko3pPuunenta GUALTPIUMH B Npelenax APyca COOpYKeHHA (aas ¢ aMo-
POAHOH NAOTHHH).

aHa/NH3a TpaHy/JOMETPHYECKOro cocraBa MO CYMMHPOBAHHOMY 3HA-
YeHHI0O QpakUHi (HanpHMep, NbleBaTbiX, NeCYaHLIX H rPaBHAHBIX),
B 3HaMeHaTeJde — NOKasaTeJH OObeMHOro Beca CKeJleTa I'PYHTa H

KosppuuHenta QHAbBTPAUHH, H B HEOOXOAHMBIX CAYHAAX MAACTHY-
HOCTb H/IH BJaXXHOCTD.

- 90 60 <45 30 <15 w10 -25 -40 -55 -80m
s e-mecma ombopa npol

Puc. 10. Haosunuu rpanysoMeTpuyecKoro cOCTaBa HaMHTOro
FPYHTa B NONepeyYHOM CEYEHHH NIAOTHHLI

1 —coaepxanue vacTHu Menee 2,0 fua—-100%; 2-—coaepxanue qactuu Goaee
2.0 ##-30,‘1

[Ipn HeORHOPOAHBIX COOPYXKEHHSX ¢ SAPOM 11O pe3yjbTaTaM 3a-
PHCOBOK NpyAKa Ha JnonepevunHke HAHOCATCA TpaHHUB NPyAKa, a
Mo pe3yJbTaTaM aHaAH3a FpYHTa — FPaHHLbl AApa.

Ha nonepeuHnkaXx HaHOCAT H30NHHHH CONEPKAHHA XapaKTEpPHbLIX
dbpakuuit (HanpuMep, MblJAEBATHIX, NeCYaHbX U IPABHAHBIX) H Tpa-
HHUB 30H (pHc. 10), a Takxe caeayer BuiAeJsATb, HaNnpHMep WITPH-
XOBKO#, 06/1aCTH ¢ noxasaTeNAMH NJIOTHOCTH HHXKe KOHTPOJbHbIX H
Apyrue 0Co0eHHOCTH HaMBITOTO TPYHTA.
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8. BENEHHE TEKYIEHR B OTYETHOR NOKYMEHTAIMH

8.1. Bce MaTepHaNbl reOTEXHMYECKOTO KOHTPOAS 3aHOCHATCH B
CjleaylollHe XKYPHaJbl H BEAOMOCTH, KOTOpble BeAYyTCA ¢ HayaJa mpo-
H3BOIACTBA PaboOT NMO HaMBIBY INVIOTHHBI A0 HX OKOHYAHHA:

1) )KypHan naMbiBHBIX pa6Gor (IHEBHHK), B KOTOPOM B BH/e IO-
CeIOBaTE/IbHbIX €XXEeCMEHHBIX (eXeAHeBHLIX) 3amuced GHKCHpyloTCA
00CTOsiTEe/IbCTBA HaMbiBa: HaHMEHOBaHHe ydyacTka pa3pabGOTKH Kapb-
epa, HoMep H THIl paboTalolllero seMcHapsaa, BpeMs No1ayu nyJbnsl
Ha TOT HJIH HHOHW YYacCTOK KapThbl, AJUTEJbHOCTb NepephiBa B paboTe,
COCTOSIHNE OTKOCOB HaMbiBa€MOro COOpPYKeHHA, OTAeJibHble JedeKThl
npou3soAcTsa paboT, AaThl 0T6opa Npo6 AN KOHTPOJA KayecTBa
rpyHT2 H T. . B XypHaJe HaMbiBHBIX paboT HeNaloTCA 3apHCOBKH
COCTOAAHHA NMOBEPXHOCTH HaMbiBA H pa3MepoB IMpyldka. B 3umHee
BPpeMR YKa3blBalOTCA OCOOGEHHOCTH HaMBbIBHbIX paboT, TeMnepartyp-
HbIH peXxXHM, TOJILIHHA MPOMEP3aHHA CJI0eB, HAJIHUHE JIbla HAa KapTe
(npunoxenne 111, ¢. 1). B Heob6xoanmbix ciyyasx, npH HaMbiBe NJO-
THH C AJPOM, 3apPHCOBKH COCTOAHHA MpYyAKa BeAyTCS B OTHAENbHOM
’KYpHane.

2) )Xypnaa or6opa npo6 ¢ 3anucbio AaThl 0T6Opa, HOMepoB npod
B HX NOPAAKOBO# MOCAEN0OBATENbHOCTH, NPHUBA3KH NPOO H yKa3aHus,
Ha KaKHe BHIbBI oOnpeleneHHH Ho/MKHbI ObiTb OTOOpaHubt npobhi.
B sTtoMm ypHaJse ZefNaeTcd OTMeTKa, KakHe BMAbl aHAJH30B OBblJH
BbIMOJHEHbl U KaKHe OMNpelesieHHsi 0Ka3aJiiCb HeyAauyHbIMM H MO-
3TOMY He BKJIOYeHbl B ApPYrHe XXYpPHaJabl H BeAOMOCTH (NpHJIOXKe-
Hue I, ¢. 2).

3) ConpoBoxutenbHble OMaHKH C YKa3aHHeM HOMepa mnpoOul H
NPHBA3KH, C KOTOPbHIMH Npo6bl nocse oT6opa nepeaaioTes B Aabopa-
topuio (npunoxenue 111, ¢. 3).

4) )KypHas KOHTpOJAS MYTHOCTH COpPOCHOHM BOABI H COCTaB €€
TBepaon ¢asnl (npuaoxedue I, ¢. 4).

5) JKypHan onpepnesieHHs o0beMHOro Beca TPyHTa, 06bEMHOTO
Beca ckeJseta H BjaaxXHocTH (npuaoxenue I1I, ¢. 5a, 56).

6) )XypHan onpegenennss B 6l0Kcax BJIAXKHOCTH TPYHTa HJH CO-
nep>KaHHuA THIpocKonuueckoil Boam (mpuaoxenue 111, ¢. 6).

7) )Xyphnaa onpenenenus yaeapHoro Beca (mpuaoxenue IlI,
¢. 7).

8) )KypHan onpeaeneHHa NoKasareJsed NJACTHYHOCTH (MpHJIOXKeE-
Hue 111, ¢. 8).

9) Xypuan onpeaenenns o6beMHOro Beca ckesieTa TpyHTa B npe-
AeJbHBIX cOCTOAHHAX (npHuiaoxenne I1I, . 9).

10) )KypHan onpenesleHHs rpaHyJIOMETPHYECKOTO COCTaBa I'PYH-
Ta CHTOBHIM cnocobom (npuioxenue lII, ¢. 10).

11) )KypHan onpeneneHHa rpaHy/OMeTPHYECKOTO COCTaBa TPYH-
Ta apeoMetrpHueckuM cnocobom (mpunoxenue 111, ¢. 11).

12) )KypHan onpenenenus kosadpduuHeHtTa duabTpauun B TpyO-

ll{g Kamenckoro uau tpy6ke CIIEHII'EO (npunoxenue III, ¢. 12a,
6).
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13) )Xypuaa onpenenenus kospdunHentra GUAbTPALHUH HAJHBA-
MH no Meroady Dboanwmpesa (npunaoxxenue 111, d. 14).

14) )KypHnaa omnpeaenieEHs CONPOTHBAEHHS CABHTY ¢ NMOMOLLBIO
3onaoBoro capuromepa-kpuiabyatkd CK-8 (mpunoxenue III, ¢. 13).

15) ConposoaurenbHboie 6JaHKH C YKasaHHeM HOMepa npoGhl, ee
NMPHBA3KH H 3HaYeHUH OCHOBHHIX reOTeXHHYeCKHX MoKasartejeit (rpa-
HyJIOMETPHUCCKHA cOCTaB, 00beMHbIff BeC B HEeHAPYWEHHOM CJIOXKe-
HHMH, BJAXHOCTb, KO3QPHLUHEHT QUABTPALUN NPH ONpeseSeHHH B Mo-
JeBbIX YCJOBHAX M T. A.), NpPHKJIaAbIBaeMble K o6pasuamM IrpyHTa npu
HX MepechijiKe AJs YrayOJAeHHOro aHanau3a B LEHTpaJbHble reoTex-
HHYeCcKHe JabopaTOPHH HJH B JaGOpPAaTOPHH CTOPOHHHUX OpraHu3alui
(npunoxenue III, ¢. 15).

16) JKypHan HabaioneHHss 3a BHIXOAOM (PHAbTPALIHOHHBIX BOX Ha
OTKOCaX, 32 YKJ/IOHOM OTKOCOB HaMblBa H HHTEHCHBHOCTbIO HaMLIBa
(mpunoxenue 111, ¢. 16).

17) )KypHan nabaoaeHua 3a ypoOBHEM HHALTPALHOHHON BOAbI MO
nbe3oMerpam (npunaoxenue IlI, ¢. 17).

18) CBoAHbie BEAOMOCTH NOKa3aTesefi rpaHyJOMETPHUYECKOro co-
cTaBa, (PH3HKO-MeXaHMUYECKHX CBOHCTB H COCTOAHHS TPYHTa, HaMhbl-
TOT'0 B COOPYIKeHHe, ¢ BKJAOUeHHEeM NoKasaTeiei B nopajke HyMepa-
UHH npo6. BexoMocTu HanmpaBAAIOTCA B OpraHH3alHIo, BeAYyILYIO Ha-
MLIB, B ynpaBJieHHe CTPOHTEJbCTBA B APYrHe OpraHH3allHH, yKasaH-
Hble B MECTHOH MHCTPYKUHH [0 KOHTPOJIIO, B PacCnopaXeHHH
reoTeXHUYECKo# cayxKObl OCTaeTCA KOMHUA BeoOMOCTer (MpHJIOXKe-
Hue I1I, ¢. 19).

19) BemoMmocta ¢ mokasartejqsiMH TpYHTa, CTPpyNNUPOBaHHbLIE NO
OTAEJIbHBIM NMONEepeyHHKAaM H 30HAM COOPYXKEHHH.

20) I'eoTexHHYECKHe NMONepeyHHKHU MO COOPYKEHHIO ¢ HaHeCeHHeM
KOHTYPOB HaMHIBa COOPYKeHHs M HaHHBIX, YKa3aHHbiX B 1. 7.11. I'eo-
TeXHHYECKHe NMonepeyHHKH 3anoJIHAIOTCA N0 Mepe HaMbiBa COopyxXKe-
HugA, yepe3d 1—3 m MO BHICOTE,

21) OTyeTHb# JIHCT NO KOHTPOJIO 32 COOpYXKeHHeM (MpHJOXKe-
nue 111, &. 18). OTueTHbii JHCT COAEPXKHT OCHOBHbIE NOKa3aTe/H
CBOHCTB T'pPYHTa, HAMBITOTO 3a HCTeKWHA nepuop (CYTKH HJH IO-
cliefHHe 3—7 [HeAl COr/MlaCHO YKa3saHHAM MeCTHOH HHCTPYKIHH TO
KOHTPOJIIO), a TaKXe 3aMe4yaHHMs MO KauyecTBy COOpPYKE€HHA H TeX-
HOJIOTHH TNpou3BoxAcTBa pabor. OTueTHBIN JHCT Cpa3y MO cocraBbje-
HHH NepelaeTcs B OpraHu3alinio, BeAyllyl0o HaMbiB, H B yNpaBJ/ieHHe
CTPOHTENbCTBA (B OTAENH, NPeXYCMOTpPEeHHble MECTHOH HHCTPYKUH-
el 1o KOHTPOJIO).

22) )KypHaJs KOHTPOJf 32 KaueCTBOM HaMbIBHbIX pa6oTr (mpHjao-
xenue lII, ¢. 20). )KypHan xpaHuTCA y Haya/JlbHHKA Y4aCTKa HJIH
NpoOH3BOAHTeNs paloT OpraHHsallMH, BeAylled HaMHB. B xypHaje
3aNHCHIBAIOTCA 3aMeUaHHs TreoTeXHHYECKOH CJAYXKOH N0 KauyecTBY
paboT, KOoTophle MOAMHCHBAIOTCA PYKOBOAHTENEM TIeOTeXHHYECKOH
CNyKObl HJAH CMeHHHM JaGopaHTOM; CTaplLIHi# HJIM CMEHHBIH PYKO-
BOAHTENb HaMbIBHHIX pabor 006A3aH CBOefi MOAMHCHIO NMOATBEPIMTD,
YTO OH O3HaKOMJeH ¢ 3anuchio. [locie yerpaneHua nedekroB npen-
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CTaBHTEJIb F€OTEXHHYECKOH CAYXKObl fenaeT 06 3TOM OTMETKY B Xyp-

HaJne. ITo cornlacoBaHHI0O ¢ MPOEKTHOA OpPraHH3alHed 3TOT XKYPHaJ
MoXeT ObiTh OObeAHHEH ¢ XKYpHaJOM aBTOPCKOrO Haasopa.

8.2. 3anKcH B XypHa/Nax HOMXKHB BHOCHTbCS YepHHJIAMH H OHITH
Pa300pUHBLIMH; BCE onpeliesieHHA H aHAaJAH3Bl NMOANUCHIBAIOTCA J1a6o-
PaHTaMH, a BEAOMOCTH H OTUYEeTHHE JIHCTH — PYKOBOAHTENEeM reo-
TeXHHYECKOH CJAYKObI MJH JULUOM, ero 3aMellaloUHM.

8.3. 3anucH B XypHase-IHeBHHKe MO BeJeHHI0 HaMBIBHHIX pa-
00T BeAyTCA €XEAHEBHO H/IX €XKEeCMeHHO B 3aBHCHMOCTH OT OpraHH-
3allHH reoTeXHHYeCKOH cayXObl, B XKypHaJse or6opa npob — npu HX
otbope, B XYypHaJax MokKasatenefi cocraBa, CBOWCTB I'PYHTA H CO-
CTOAHHA COOpPYXeHHiH — B IMpouecce MNpoBelleHHA HabJsioxeHHiH H
aHaJIH30B. 3aNHCH B XYPHAA KOHTPOJA 32 KaueCTBOM paboOT BHOCAT-
CA cpa3y nocle oO6HapyXeHHa JHedeKToB, HapPYlLIeHHA TEeXHOJOTUH
HJH KaueCTBa COOPYKEHHH H OTCTYNJECHHHA OT TEXHHYECKHX YCJAOBHH.

8.4. UcnoaHHTe/NbHAass HOKYMEHTAIHA MO Kapbepy B BHIE IJAaHA
C HaHeceHHeM IPOEKTHHIX W (PaKTHYeCKUX rpaHuly BHpadoOTOK, OT-
METOK pa3palGoOTKH H NOCJeAOBaTENbHbLIX MOJOXEHHH 3e€MJIECOCHOTrO
000OpyAOBaHHA BHIMOJIHAETCHA Teode3UYeCKOn CAYXKOOH OpraHHsaumuwy,
Beayllei HaMbiBHBle pabotbl. Konuu 3T0# HCNOMHHTENBHOH NOKYMEH-
TAUHH TMepPeAaloTCA TeoTeXHHYECKOi cayxKoe,

8.5. ExxeMecauHo, K MOMEHTY CAAa4yH paboT 3a HMCTeKLIHH Mecql,
COCTABJIAIETCA OTUYET O reoTeXHHYECKOM KOHTpPOJe C BKJAIOUEHHEM Ma-
TEPHAJIOB NO NPOBENEHHHIM HCCJIeAOBAHHAM H OMNpedesieHHAM C MOoa-
HOM XapaKTepHCTUKON HAMBITOTO rpyHTa. OTHyeT COCTOUT H3:

1) KpaTKo#l MOACHUTE/NIbHON 3aNHUCKH ¢ ONHCaHHeM Mpolecca Ha-
MbiBa, 3aMe4YeHHbIX MPH HaMmbiBe Ae(PEKTOB HAH OTCTYMJIEHHH OT
TeXHHYECKHX YCJOBHH H Mep Mo HX yCTpaHeHHio. B 3anucke aHaau-
3UPYIOTCA IMoKasaTteau cocraBa H GHU3UKO-MEXaHHUYECKHX CBOWUCTB
FPYHTA H COCTOAHHSA COOPYXKEHHH IO pe3yJbTaTaM KOHTPOJA 3a Me-
CAll H NPHBOAUTCA CONOCTABJEeHHe [OKa3aTeNed ¢ KOHTPOJBHBIMH
3HAaYEHHAIMH N0 TEXHHYECKHM YCJOBHAM. B 3ak/uoueHHe B 3anHcKe
RaeTcA OUeHKAa KauecTBa HaMBIBHHIX PaGoT ¢ NMO3HUHUHU NMPOBEAEHHO-
ro reOTeXHHYECKOro KOHTPOJIA;

2) BeAOMOCTeH MNoOKaszaredeft TPAHYJOMETPHUECKOrO COCTaBa H
(H3HKO-MeXaHHYECKHX CBOACTB rpyHTa no npo6aM, oro6panHbIM 32
MecAll, npoObl BKAOYAIOTCA B BeNOMOCTH COTJIacCHO MOPAAKOBOH HY-
MepalHH HJAH TPYNNHPYIOTCS MO NonepeyHHKaM;

3) rpadHkKOB rpaHYAOMETPHUYECKOTO COCTaBa CPYHTA MO Mone-
pe4yHHKaM HJH MO 30HaM B LeJOM AJA o6beMa HaMbITOrO 3a Mecsll
TPYHTA;

4) rpadpukoB obecrneyeHHOCTH O6bEeMHOro Beca CKeJeTa IpyHTa
no monepeyHUKaM HJIH B UEJOM 10 COOPYKEHHIO.

[lpn HeoOXOAHMMOCTH B OTuYEeTHble MaTepHaJ/ibl BKJIOYAIOTCA APY-
I'He JaHHble, NPEAYCMOTPEHHBIE MECTHOH HHCTPYKUHEH NO KOHTPOJIO.
K oTyeTy NMpHK/NaAbBalOTCA 3apHCOBKH, poTorpadHH H BHIMHCKa M3
KYypHa/la KOHTPOJIA 33 KaueCTBOM HaMHIBHBIX palor.
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Mecaunblfi OTYeT Nnepefaercss OpraHHsalluH, Bejlylleii HaMbiB, B
ynpapjeHue CTPOUTENbCTBA H Ipynne aBTOPCKOrO Hax3opa HpPOeKT-
HOM OpraHH3allHH HJH CTPOHTENbCTBA, a TaKXe IPYTHM OpraHH3a-
IKHAM, COTJIaCHO YKa3aHHAM MECTHOH HMHCTPYKUHH MO KOHTPOJIIO.

8.6. Ecau cpok CTpOHTENbCTBA HAMBIBHOTO COOPY:KEHHS NpOAOJ-
XKaercs GoJsee rosfa, cocrasisercs roposoi oryer. Ero cocras Ta-
KO XKe, KaK U MeCAYHOro otyera, HO B Hero HOMOJIHHTEJNbHO BKJIIO-
YalTCsd XapakKkTepHble MNOMNEPEeYHHKH MO HAMBITOMY COOpPYXEHHIO H
cocraBastoTca OoJsee noapobuble rpagHueckHe MartepHaaol (rpa-
pHKH pacnpefesieHHs TpaHyJOMeTPHUECKOro COocTaBa no npodu/io
COOpyXKeHHsl, TpapHKH oOecneueHHOCTH OODBEeMHOro Beca cCKejera
rPyHTa OTAeJbHO NO BCeM 30laM H KapraMm). B noacHHte/ibHOH
3anucke OGoJee NMOAPOGHO OTpaXKalTCA BCe 3TaNbl NPOH3BOACTBA
pabor 3a roa H gaeTcs OLeHKa KayecTBa padoT 3a 3TOT NepHOA.

[onoBo#i oTueT paccoljlaeTcs BCeM anpecataM, YKa3aHHHIM
B . 8.5, a TaKkXe roJIOBHOH OpraHHU3allHH, OTBETCTBEHHOH 3a NPOH3-
BOACTBO paloT Mo HaMHIBY.

8.7. Iloche OKOHYaHHA HaMbiBa COOPYXXEHHA COCTaBJAsAeTCH 3a-
XKAIOYHTEJNbHDIH OTYET TO TeOTeXHWYECKOMY KOHTPOJII0 3a BO3Beje-
HHEM COOPYXKEHH.

OTyer BKJIO4aeT:

1) noapoOGHYI0 NOACHUTENbHYIO 3aMHCKY;

2) BCe KOHTpPOJIbHbIe re0TeXHHUYeCKHe MonepeyHHKH ¢ HaHeCeHHeM
npo6 KU pe3yabTaToOB ONpefesieHHH, a TaKXe BbJeJleHHeM Xapak-
TEepPHbIX 30H H HM30JHHHH COAep)KaHHA XapakKTepHbIX ¢pakuuf;

3) NMOJIHBIH KOMIJIEKT BEAOMOCTEH, ¢ MOKa3aTeJsIMH COCTaBa H
PH3HKO-MEeXaHHYECKHX CBOWCTB TPYHTOB, CTPYHNMNUPOBAHHBLIX MO MO-
NnepeyHHKaM H BHYTPH HX MO 30HAM COOPYKEeHHH;

4) rpadHKH TpPaHYJOMETPHUECKOro COCTaBa IPYHTa No monepey-
HHKaM, N0 KapTaM H B LleJIOM MO COOPYKEHHIO H NPpH HeOOXOAUMOCTH
c lloApasiesleHHeM O 30HaM;

5) rpadHKH obecneyeHHOCTH OOBEMHOro Beca CKe/JeTa TIpYHTa
N0 nonepeyHukaMm (nNpu HeoOGXOAMMOCTH TaKxKe MO 30HaM) H B LEJIOM
110 COOPYKEHHIO;

6) rpaduyeckHe MatepHaabl no o6paboTke pe3yabTaTOB aHAJH-
30B /IPYrHX NoKasaTteseH CBOACTB IPYHTa, KOTOpbie NPOBO/(HIHCH T€0-
TEXHHYECKO CJAYyXKOOoH B Mmpoliecce ONEpaTHBHOro KOHTPOJA: KO3(b-
(puuHeHTa PHUAbTPALHH, [ITACTHYHOCTH, BAAXKHOCTH, a TaKXKe HabJi0-
JNeHH#t 3a ypoBHeM (PHJAbTPALHOHHHIX BOA MO Nbe3OMeTpaM, 3a BHI-

X0A0M (PUABTPYIOILEHCA BOAB Ha OTKOCH!, N0 HHTEHCHBHOCTH HaMEIBa
H T I

[Ipy Heo6XOAHMOCTH COCTaBJAAIOTCA TpadHKH MO ChelHAaJbHBIM
HCC/IeAOBAHHAM, KOTOpble MOpPYyvYaJHCh FeOTeXHHYEeCKO# cAyXKbe, Ha-
NnpuMep, 3aBHCHMOCTH NJOTHOCTH TPYHTa OT BJAXXHOCTH MJH NJIOT-
HOCTH OT COCTaBa TPYHTa HJH KO3¢(pHIHEeHTa HEOAHOPOAHOCTH, NO-
KazaTesied NJAACTHYHOCTH OT BHICOTH CJIOf BHLUIEHAMBITOTO IpPYHTA
Hap.;
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7) ¢ororpadpuu no sTamaMm NPOHU3BOACTBa paboT H 3aKOHYEHHO—
MY COOpYKEeHHIO.

3aka0YHTEbHLIA Te0TeXHHYECKH OTYET BXOAHT B COCTAB HOKY-
MEHTalliH, nepefaBaeMon AHPEKUHH CTpoALIerocs o6beKTa NpH cla-
Yye COOpYXKeHHH B 3KcmayatauHio. Kpome Toro, no ogHOMY 3K3eM-
NAsApy oT4eTa NepeAaeTcs TrOJOBHHIM MNPOSKTHHIM OpPraHU3aLMAM,.
OCYLIECTB/AIOUWIHM TNPOEKTHPOBAHHE COOPYXKEHHS H NMPOEKTHPOBaHHE
npoussoAcTBa paboOT No HaMbIBY, a TaK:Ke TOJIOBHOiI OpraHH3alMH,
OTBETCTBEHHOH 3a NMPOHM3BOACTBO paboT Mo HaMLIBY.

8.8. JloxyMeHTanusa AOJMKHA HAXOAHUTbCA B NMOMELIEHHH reoTeX-
HHYeCKOH Cay>XKOnl H XpPaHUTbCA B MecTe, rae ofecneyHBaercs HX
MoJiHasi COXpaHHOCTb. Bce XXypHausbl HoNXHB ObLITb APOHYMEPOBaHH:
H BKJIIOYEHbl B COOTBETCTBYIOULYIO OIMHCh.

HMcnoaHunTtenbHble cXeMbl, NJaHbl, ONepeYyHble pas3pesbl MO CoO-
pPyXKeHnsAM HOJ/KHBI XpPAHHTbCA B Nankax. Bca AokyMeHTauus no-
reOTeXHHYEeCKOMY KOHTPOJIO nepel PacChiIKOH NOJIXKHA PErHCTPHpO--
BaTbCA B CMELHAJbHOM XYpHaJe C OTMETKOH 0 JaTe OTNPAaBKH H HO-
Mepe cONMpPOBOAHTENbHOTO NMHChMA.

8.9. [lepBHuHasg DOKYMeHTALHA MO TreOTEXHHYECKOMY KOHTPOJIO:
Nocje OKOHYaHHSA CTPOHUTENbCTBA COOpPYKEHHA H NpeKpalleHHsa ded-
TEeJbHOCTH TFeOTeXHHYeCKOoH CAy>XOhl CRaeTcd B apXHB TOH OPraHH-
3allHH, KOTOpO# MOJAYMHEHa TeOTeXHHuecKas CJayxKO0a, rae AONXKHA
#aXOOAHTHCA B TeYeHHe YCTAHOBJIEHHOrO CPOKa XpaHeHHs.



ITPHJNO)XEHHA

[TPHJIOXXEHHE [

METOAHKA NOJEBLIX H JABOPATOPHBIX TEOTEXHHWYECKMX
ONPEAENEHHN

D6vemublit BeC rpyHTa B €CTECTBEHHOM COCTOAHUM H ob6bemublii Bec
CKeJeTa rpyHTa

[110THOCTD YKNIAAKH IPYHTA XapaKTepH3YeTCAd O00beMHBIM BeCOM.
O6beMHBIiI BeC TPYHTa B €CTeCTBEHHOM COCTOAAHHH paBeH OTHolle-
HHIO Beca 06pasua rpyHtra, oToOpaHHOrO NpPH €CTEeCTBEHHON BJaX-
HOCTH U Oe3 HapylIeHHA CTPYKTYpH, K ero o6bvemy. O6neMHblll Bec
CKeJieTa TPYHTa paBeH OTHOLUEHHIO Beca o0pasua rpyHTa, BHICYLUEH-
Horo npH 100—105°C po nocroAHHOro Beca, K ero nNepBOHayaJbHOMY
-06beMy (L0 HaApyLUEHUS CTPYKTYPhl H BHICYLUHBAHHUSA).

[IpH onepaTHBHOM KOHTpOJe ompeiesieHHe 00beMHOro Beca Ha-
MBITOTO TPYHTA B €CTECTBEHHOM COCTOAHHH H OOBEMHOro Beca CKe-
JeTa rpyHTa OCYIUEeCTBAACTCA COCOOOM peXylliero uuJHHApa — A4
BCeX BHAOB HaMBITOIO IpYHTa, He COAepKalllHX (pakKlUHA KpynHee

0—10 MM, n cnoco6oM JAYHKH — AN TPaBHHAHBIX M TaJIeYHHKOBHIX
TPYHTOB.

Cnoco6 pexyumero uUJAHHAPpA

O6beM rpyHTa B eCTECTBEHHOM COCTOAHHH YCTaHaBJIHBaeTcs My-
TeéM BAABJAHBAHHA B TPYHT NOJIOTO, OTKPHITOrO C 00eHX CTOPOH Me-
TAJJIHYeCKOro UHJAKHHAPA, Y KOTOpOro OAHa KPOMKa 3a0CTpeHa.
O6bem nuaHHApa cocrapaser He MeHee 150—200 cu® nna cBA3HBIX
rpyHToB, 200—400 c#® ansa nbileBaTHIX H MEAKONECYaHHIX I'PYHTOB H
500—900 cx® onsi meckoB H NeCYaHHIX TPYHTOB C BKJIOYEHHAMH rpa-
BHa. OTHOLUeHHe AMaMeTpPa UMAHHIApDA K BHICOTE He MeHee 3:2,
TOJIIHHA cTeHOK 1—1,5 mm. 3aTouKka HHXKHeli KpOMKH BHINOJIHAETCA
110 BbicoTe He MeHee 20 mm. LiunuuAp ponxeH uMerb npHcmocoOGe-
HHe A1 3aRaBJHBAHMA, JXeJlaTeJIbHO TaKXe HMETb BEPXHIOI H HHXK-
HIOI0 KpPHIWKH, KOTOpbie HYXHBI, 4TO6bl TPYHT He BHICHNAJICA H3
UHAMHAPA, KOrAa npoby NPHXOAHUTCA TPAHCMOPTHPOBAThH B LHJHHA-
pe B sna6Goparopuio. Komnaekr (puc. 11), B KOTOpHHA BXOAHT pe-
Kyt uuAHHAp / CO CBEMHBIMH KPHIIIKAaMH, BepXHAs Hacaaka 2
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M ONMOpPHOE Hanpasjsaiollee KOAbUO 3, NpefoTBpPalllaloniee nepexo-
Cbl TPH 3aAaBAHBAaHHH UHJAHHAPA B TPYHT, a TaKXe MOpIIeHE
C PYKOATKOH IJISi 3afaBJHBaHHA ¢, HasbiBaeTCA TI'PYHTOOTOOPHBIM
NpHOOpPOM. ¥ peXyUHX UHAHHAPOB 3TOro npu6opa BHYTpeHHHit
anamerp 1125 mm n Beicora 75,5 mm, npH 3TOM O6BEM UUAHHADA
cocrasaser 750,0 ca®. Ha KaxnoM uunnuape AoMXKeH OBITH BLIGHT
HoMep. Llnaunnp p3sewnBaercs, H pasaMepel ero H3MepsoOTCA C NO-
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Puc. 11. Pexxywnit unanuap ¢ Hacaako#t (konctpyxuun HUC 'mapo-
NPOeKTa)

J—perymuil UMAMHAD; 2-BepXHAR HACAAKA; J—O0NnOpHOe HAMpPABALOWIse KOALUO, 4 —
NOptIeHs ¢ PYKOATKOR 2AN 3313BAHBAHKHS,

MOUIbIO LITAHTeHUHPKYA; BHICOTA yCTaHAaBJHBaeTCd KaK CpelHAN
H3 Tpex H3MepeHHA MO o0pasylolUMM UMJIHHAPA, a AHAMETpP — Kak

CPelHHH H3 YeTbipeX H3MEepPeHHH ¢ HHXHeH CTOPOHH HHUJAHHA-
pa. O61veM noacunthBaercs no ¢gopmyane:

D3
V —_— “4 h, c-u:’.

rie D —cpenunfi BHYTpeHHHii AHAMETP UMAHHAPA, CM;, h — CpeAHAR BHCOTA ITH-
JIUHAPA, CAM.

Bec H o6beM KaXaoro LHAHHLPa BOHCHIBAIOTCA B TapHPOBOY-
HYI0O BEIOMOCTb HJIH XKypHaJj. TapupoBKa IHAHHAPOB NPOBOAHTCK
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exxeMecsiuHO. LInHHAPH NOMKHB 6LITh HSTOTOBJEHB U3 HEepPXKaBelo-
Ieh ctajy, TOrAa OHH He noAamaloTca KopposuH. [lepens ynorpebae-
HHEM WUHAHHAD d0JKeH ObiThb YHCTHIM, IIpH XpaHeHHH ero CTeHKH
cllelyeT cMas3aTh TOHKHM CJIO€M Ba3esiHHa HJH MacJjoM.
[1pu onpenenennu o6beMHOrO Beca 'PYHTa Halo HMETh:
PeXYIUHA LUHAHHAP C mpHcnocobJieHHeM AMi 3aJaBJAUBAHHS HIH
TPYHTOOTOOPHEIE NPHOOP B KOMIIJIEKTE;

CTaNbHYIO JHHEHKY HJAH HOX C IIHPOKHM HAJHHHHIM JIe3BHEM H
COBOK;

MELIOYKH TMOJIHITHJICHOBHE HJH MaTepuyaTnie, NPOHyMepOBaH-
Hble H NMpeIBApPHTENbHO B3BellieHHbE, BeC HX MpOBepsieTCA KaxKAble
10—15 nHelt W BHOCHTCA B TapHPOBOYHYIO BeNOMOCTb (XKYpHaJ);

6I0KCH aNloMHHHeBHEe (eC/H mapajneibHo ¢ onpenesieHneM 00b-
eMHOro Beca orbHpaerca npo6a Ha BJAXHOCTD);

CTEK/JSIHHYIO HJIH POBHYIO METaJIMIHYECKYIO NMJACTHHKY pPasMepoM,
HECKOJIbKO TNpeBLIIAIOUIHM AHAMETP LHAHHAPA.

Texuuka pa6oThl ¢ rpyHTOOTOOpPHBIM NPUOOPOM CBOAHTCA K CJie-
aylomieMy. Ha pacunilleHHYI0O NOBEepXHOCTb FpPYHTAa YCTaHaBJIHBaeT-
CAA ONOpPHOe HaMpaBifiollee KOJMbUO, B KOTOpOe BCTaBJAeTCA pe-
XKYIWHA UUAKHAP OCTPHIM KpaeM BHM3. Ha Hero cBepxy oneBaercs
HacaJKa ¢ MOpulHeM H PYKOATKOH. JIeBOH pyKoH npHIepKHBaercs
ONMOPHOe KOJIblLIO, a NPAaBOA HaXXaTHEM Ha PYKOATKY NOPIUHA NPpo-
H3BOAHTCA Bpe3aHHe pexKyllero KoJsblla B TpyHT. Korila nopueHs
NMOAOHAET BIJIOTHYIO K HaNpapadOMIeMy KOJAbLY, 4TO OyaeTr yka-
3blBaTh Ha IMOJIHOE MOTPYXEHHe B TPYHT pexyllero UHIHHIAPpA,
OCTOPOXKHO NMOAHMMAETCqd ONOpPHOe KOJbLUO H CHHMaeTcsi MOpPLUEHD,
nocje 4ero H3BJeKaeTcs UHJAHHAP ¢ rpyHTOM. BepXHsa HacaiKa CHH-
MaeTcs, JHUIHHA TPYHT 3a4HUlaeTCs MeTaJJiHYyeCKOH JIHHEWKOH HJH
HOXoM. CBepXy UHAHHAP NPHKPHIBaeTCA NMAACTHHKOH, Ha KOTOPYIO
OH ONMPOKHABIBaeTCs, MOCJae Yero HOXKOM 3aydHIlaeTCA HHXHAA 4acThb
UMAHHApPaA. 3aTeM colepXalllHiica B UHJAHHIApe TPYHT H3BJeKaercs
B MELIOoYeK MM YaIlKy, BeC KOoTopbix H3BecTeH. I'DYHT cHavanaa
B3BelIHBAeTCA BJ/IAXHLIM, TOTOM CYLIHTCA B CyWHJAbHOM LIKady HJH
Ha NPOTHBHAX -Ha SJEKTpONeuy A0 MOCTOSHHOrO Beca M CHOBa B3Be-
wyBaerca ¢ Toyrocthio o 0,01 2. Ilanee onpenensercs oObeMHHIH

BeC B €CTECTBEHHOM COCTOAHHH Yy H 00DBEeMHBLIN BEC CKeJleTa TPYHTA
Yex MO opMyJiam:

G G
Tw = —‘;’: Texk = ;:/yx

rae Gy, — Bec BAaXHOro rpyHra, 2; Geyx — BEC CyXoro rpyHTa, 2; V — obbvem uu-
AHHAPA, CM3.

Hnsa orGopa npo6 H3 NOABOAHOH YACTH HAMbIBA HCMOJIb3yeTcCs
BaKyyMHbI# rpyHTOoHOC (pHC. 12).

Ot60p npo6 H AOCTABKY HX B JaGopaTopHiO AJisi B3BELIHBAHHA W
BHICYUIHBAHHS PEKOMEHIyeTCss NMPOU3BOAHTL IJii BCEro HaMBITOTO
C/101 OAHOBpeMeHHO. B ciayuyasax, Korga HeBO3MOXHO BbiCYLIHBaHHE
Bcex npo6, o6beM KOTOPHIX 3HauyHTeNeH, orfHpalorcs nNpoOH Ha
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BJaXXHOCTb B HeOoJblHe OIOKCH. Toraa nocnae onpenesieHHA BAaX-
HOCTH @ 00beMHbIH BeC CKeJiera I'PYHTa MOXXHO NMOACYHTATD Mo dop-

My.Jie
TCE = --_l%_r
'+ 760

rae @ — BJIaXHOCTb B Mpo-
USHTAX.

BMmecTo noacyeros
MOXXHO BOCIOJIb30BaTh-
ci HOMOrpaMmoi (pHC.
13).

[lepBmit cnmoco6 on-
pelesieHHsT  Yex  DY-
TeM HeNoCpeaCTBEHHOro
B3BelIHBAHHA BCeA BH-
cylueHHOH mnpobnl npen-
NOUTHTEJ/IbHEee, TaK Kak
He CBfi3aH CO cCJyuya#-
HBIMH  NOrpellHOCTAMH
npu or6ope npoOH Ha
BnakKHoctb. IIpu HeM
HCKJIOYaeTcs MOoABJEHHE
ouH60K, BO3MOXKHbIX
npH NojacueTax, OAHAKO
oH Tpebyet Gosbilie Bpe-
MeHH H o0D0opyldoBaHHA
AJS BHICYITHBaHHA Npod.

Cnocof6 AyHKH

B mecte, rae Tpeby-
eTCA NPOU3BECTH Ompe-
geneHdie oObeMHOro Be-
ca rpaBMHAHOroO HJH ra-
JeYHHKOBOIro - TPYHTa,
CUMILLAETCS BepXHHH Ha-
pPYWEHHbH cjofi U Mpo-

m‘

Puc. 12, BakyyMuhid rpyHTO-
HOC ana otbéopa npob BORO-
HaCbIWEHHbIX FPYHTOB

l-pexyutee Koasuo; 2—uHAHNAP
HHKHHUA. S —UHAHHAD REePXHHA; + —
Yilko; S—npviKuua, 6 -1pybka, 7-
waiba, &--npokaraaka, Y—Kphiuika
xnanana, J0--suur ¢ radkotl. J/—

TPOCHK, ]2 -—TanKa 13 —-Tpyba,
J4—koHyc, }]5—earnk; 16 —KOCHIIKA;
17—npy10K.
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H3BOAHTCA BbipaBHHBaHHe NOBEePXHOCTH TPYHTA, MOC/E Yero COBKOM
HJIH JIonaTol OTphiBaeTcs wypd (nyHka). O6beM H pasMepnl JYHKH
3aBHCAT OT KPYMHOCTH OTHE/bHBIX BKJIOYEHHH B COCTaBe T'PYHTa H
AOJ/IXKHBI COOTBETCTBOBATbh MAHHBIM, NMpHBelAeHHhIM B m. 5.17. Ilpu
BhIKaNnbiBaHWH CJHeAyeT NpuAaBaTh 60pTaM POBHbIE OYepTaHHs, H3be-
ras o0pasoBaHHsA KaBePH WM BHICTYNOB. CBepXy JYHKY NMOKPHBAIOT
METaJIJIHYeCKOA paMKOW H3 CTaJbHOrO JIHCTA TOJIILHHOA A0 2 MM C
KBaZpaTHbIM Bbipe3oM. Pamka ¢ukcupyer 6poBkH GOpPTOB MPH BH-
eMKe JYHKH. Becb BhIHYTHIT H3 JIYHKH BNaXXKHHA TPYHT B3BeIIHBAETCS
Ha YallleYHRX BeCax HEMOCPeACTBEHHO Y JYHKH HJAH YKJaALBaeTrcs

B MEHIKH H OTNpaBAAeTcA B 1a6opaTOpHIO A BSBELIHBAHHA H BHCY-
IIHBAHHS.

Ona n3MepeHusa o6beMa JAYHKH MOJNB3YIOTCA OAHHM H3 CJAeAYIO-
IIIHX cMOCOGOB:

1) OctopoxXHO 4epe3 KpyNHYI0 METaJAJHYeCKYI0 BOPOHKY 3acChi-
MaloT AYHKY TAPHPOBOUYHHIM rpasHeM (Ppaxkuun 5—2 mmu), T. €. rpa-
BHEM, OTCESIHHbBIM 4Yepe3 BepXHee CHTO ¢ AHAMeTPOM OTBEPCTHIA O MM
H 3aaepXKaBLIHMCA Ha HHXXHeM cHTe (2 mm). DTOT rpaBHii 3aroTas-
JUBAIOT 3apaHee H CCHIMAIOT B NMPOHYMepOBaHHble MeELUOYKH C YH-
CTbIM BE€COM rpPaBHf N0 5 x2. 3achHiKa rpaBHs BedeTCsi OCTOPOXKHO,
HH3 BOPOHKH MOCTOAHHO moadep:kHBaeTca Ha 1—2 cm OoT moBepx-
HOCTH CcChinaeMoro rpasus. Bec 3achimaHHOro rpapus YCTaHaBJH-
BaeTcsd MO KOJHYECTBY MOJHBIX 3aCbilaHHBIX MEWKOB ¢ nNpubaBKo#
Beca BLICHITAHHOrO rpaBHs M3 MOCJAedHero (He MOJHOCTHIO H3pacXo-
AoBaHHOro) Mewka. OH ycraHaB/AHBaeTcs KaK pasHOCTb MeEXAY
NONHBLIM BeCOM TFPaBHA B MelllKke H OCTaTKOM rpaBHA B HeM, KOTOPHIR
B3BEeIIHBAETCS HA MeCTe HJIH NMpPH AOCTaBKe 3TOro Mellka ob6paTHO
B J1a00OpaTOPHIO.

O6bem 3aCHINAHHOTO TapHPOBOYHOIO rpaBHA H TeM CaMbIM JYH-
KH onpeaenserca no gopmyae:

G..
v _ | M

Ir.r

rae V — o6bem AYHKH, cM®; G, — BeC 3aChiIaHHOrO TapHPOBOYHOro rpaBHd, 2;
Yr r — HACHINHOH O0beMHBIH BEC TapHPOBOYHOrO rpaBHsl B BO3AYIIHO-CYXOM COCTOR-

HYH, &/cM3.

O6beMHHi BeC TAPHPOBOYHOrO rpaBHA YCTaHaBAWBaeTCA Npel-
BapHUTeJbHO B JabOpaTOPHH NMyTeM 3acChiliKH ero B MEPHYI0O MOCyAy
o6beMOM 10 S 4. 3acHNKa BeHeTCs 4Yepe3 TaKylo >Ke BOPOHKY, Kak
NMPH 3acChiKe B JYHKY, H CTOJIb e OCTOPOXHO. Brinoanserca 10—
15 onpenenennnt, u Nno HUM GepeTcs cpelHee 3HAYEHHE Yrr.

2) Bbonee npocrofi, He MeHee TOYHBINA cmocob® H3MepeHHA 00beMa
JIYHKH 3aKJ/I04YaeTCa B TOM, YTC YCTAHAaBJ/IMBAaeTCA He BeC, a HeNo-
CpeACTBeHHO 00beM OTCHINAHHOTO B JIYHKY TapHPOBOYHOTO TPaBHS
HJH KPYIHOro necka NyTeM 3acbiNKH H3 MEPHOH NOCyIn (crneuHanb-
Hblfi UHAHHAD HJH BeApO).

3) O6beM AYHKH H3MepsieTCs NyTeM HaJHBa B Hee BOAbI, MpH
3TOM [HO H CTeHKH JIYHKH MNOKpPHIBAalOTCA CIVIOWHBIM MNOJOTHHU1EM
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BONOHENPOHHLIAeMON TOJNHITHAEHOBOH NJEeHKHU ToauiHHoi ot 0,05 Ao
0,1 mm; BODa B JAYHKY 3aJIHBaeTCA H3 MEpHbBIX eMKOCTeil.

O6beMHHIl BeCc rpyHTa B €CTECTBEHHOM COCTOAHHH T, NPH OnN-
peaesieHHH N0 CNOCOOYy JAYHKH BHIUHCAAETCA no opMyJe:

G
Tﬂ! — —Vﬂi 2/ C.H3,

rie Gg — BEC BAAKHOrO FPYHT3, BLIHYTOTO H3 NYHKH, 2; V — 06bEM JYHKH, CAM3,
O6beMHHl BeC CKesaera rpyHta onpeaeasiercs no ¢opmyae:

chx
V

Yok = ——— 2/CA3

HJW NpH H3MepeHHH o6beMa JYHKH TapHPOBOYHLIM TPaBHEM:

__ Geyxrr
CK — =)=
Gpp

rae Geyx — BEC BBIHYTOFO W3 JYHKM TPaBHAHOTO IPYHTa, 2, KOTOPHH BHICYWEH-
IO NOCTOAHHOrO Beca W B3BeweH B na0OPaTOPHA.

BoicylminBanue rpyHrta, H3BJEUEHHOTO H3 JIYHKH, BeAeTcA Ha 60Jb-
IIMX TPOTHBHAX HA SJEKTpomnevyax; NPH BLICYUIMBAHHH TPYHT nepe-.
memiyBaerca. He Bceraa AMeeTca BO3MOXKHOCTb BLICYLUHBATbL KPYII-
Hble nMpo6ul rpyHTa, oTO6OPaRHOr0 H3 JYHKH. B 3TOM ciyyae 00beM-
HbHIH BeC CKeJileTa YCTaHaB/IHBaeTcs MNepecyeroM MO SHAYEHUAM
00BbEeMHOr0 BeCa TPpyYHTAa B €CTECTBEHHOM COCTOAHHH H BJIaXXHOCTH.
[1pu 3TOM OZHOBpPEMEHHO C OTO6OPOM rpyHTa H3 JYHKH Gepercs mpo-
6a Ha BJaXHOCTb BecoM 20—25 2 u3 MenKo3eMa (KpYMHOCTbIO Me-
Hee 5 MM), 3aNOJHAIOUWETO MOPbl MEXAY I'PaBHHHBIMH U TaJIeYHHKO-
BHIMH GpaKUHAMH KpYIIHee O MM, TAK KAK CYHTAETCS, YTO KOJHIECTBO-
BJIarH, ocefalolleil Ha NMOBEPXHOCTH 3THX ¢paKuui, npeHeGpeKHMO
MaJio MO CPaBHEHHIO C BJAXHOCTHIO MeJsKko3eMa. [locne BhiCylIHBa-
HHA npoObl B CYLIHABHOM WIKady onpenensieTCa BJAAXKHOCTb MEJKO-
3eMa W (B NpoOLEHTax), a B pe3yabTaTe rpaHyJOMeTPpHYeCKOro aHa-

Au3a npo6Gbl yCcTaHaBAHMBAaeTCA OTHOCHTeNbHOE KoanvyecTBo P ¢pak-
HHH (B NPOLEHTaX) MeJibue S MAM.

O6bemMbiii Bec CKesleTa CDYHTa BbIYHC/sAETcA no opmyane:

Tw
Tek = D
} + 160" 100
[TpuMep. Bec BAAXKHOrO TpaBHAHOr0 TrPYHTA, BLIHYTOro H3 JVHKH, Ge=

7550
=7550 2; o6beM ayHkn V=3630 cu®. OGbeMHBI BEC BJAAXKHOIO IPYHTA Yuw=3535="

=2,08 2/cm®. BaaxHocts rpyuta (ppakuun Menee 5 mm) w=9%. Koanuecr-
BO ¢ppaxuuii rpyHTa MeHee 5 mm B npobe P=45%. O6beMHbili BeC CKkeleTa TPYHTa~

2,08
YTk =""735 9y = 2,00 2/c.u8.
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B Tex cayyasX, Koraa Hal0 YYHTHIBATb BJAaXXHOCTb KPYMHBIX

BK/IIOYEHHH B TPyHTe, O0BEeMHBI BeC CKeJieTa Ycx NMOACYHTBHIBAETCH
no gopmy.Je:

T

™
I+ 100

Tex =

rie W — CcpelHAs BJAXKHOCTL Npobbl B NpoOUEHTaX, KOTOpafd YCTaHaBAHBaeTcs
chrenyomum obpa3om:

wePr 4+ wa Py,
100 '

rae Wy ¥ Wg — BJIAXKHOCTb TPaBHAHLIX M necuaHbiXx ¢paxkuuf, %; Pr # Pn — co-
OTBETCTBEHHO CONEPXKaHHe IpaBHA H Necka B npobe no pesyabTataM rpaHyno-

MeTpHYeCKoro aHagausa, %.

BiaxkHocTh NecuyaHbiX Pppakuui onpenenasercs o MeToay, H3Jao-
XKEHHOMY HHKe, a BJIaXKHOCTh KPYNOHLIX TPaBHAHLIX BKJIOUEHUHN
au6o npuuumaerca pasHoil 1—29%, 1n60 ycTraHaBAHBaeTC ONBITHHIM
nyTtem, npu otéope npodul rpasHs Nocjae OTCeBa NECYaHoro 3anoJHH-
Te/l M B3BELIHBAHHA €e [0 H 1oCJe BbicymlHBaHHs. Ecan pacces
TPYHTa AJIA OTCEHBAaHHA 3aMOJIHHTENs BeJeTCsl Nocje BhHICYLIHBaHHA
BCcel NpoOkBl, TO rpaBHiIHYIO YACTb, B3ATYIO AJd ONBLITA, SAMAYUBAIOT
BO10#, 3aTeM BoJe AaloT CBOOOAHO cTeub, NPOU3BOASAT B3BeNIHBaHHE
¥ MOBTOPHOe BBHICYLWIMBaHHe 3TOr0 rpaBHA C MOCJEIYIOLIHM B3BellH-
BaHHeM. Bec rpasufiHoit npo6ul a4ia onpenesieHH BJAAXXHOCTH 3aBH-

CHT OT KPYMHOCTH HaubGoAbUINX BKJWYEHHH, OH MOXKeT COCTaBJATH
ot 0,5 no 10 xe.

O6beMmHBIfI Bec cKelera TFpYHTA NOACYHTHIBAETCA A0 3HAYyeHHA
0,01 2/cmd.

dopMbl XKYpPHAJOB A4 onpeleneHHss 00beMHOTo Beca IpyHTa no-
MellleHst B npunoxenuu 11, ¢. 5,q, 6.

W =

BAawHOCTD TPYHTA W COAepanue THIPOCKORHYECKOHR BOADI

BnaXHoCTbIO IPpyHTA HA3HIBAKT COAEpXaHHe B HEM BOAH, KOTO-
poe MOXKeT OHITb BBIpaXXeHO B JAOJMAX €IHHHUBI HJH B MPOLEHTaX
B BECOBOM HJ/IH 00beMHOM OTHOLIeHHaX. Ilpu onmepaTHBHOM KOHTpO-
Jie 3a Ka4eCTBOM HaMBITOrO FPYHTAa YCTaHaBJIHBaeTCs €CTeCTBeHHas
BeCOBas BJAaXHOCTb, T. €. OTHOLIEeHHe BeCa CBOOOAHOH H MOBEPXHOCT-
HO CBsI3aHHOH BOABI, cCOlepXalledca B NMOopax TpPyHTa B YCJOBHAX
ero OTJIOXKEeHHUA NPH HaMbIBe, K BeCy rPyHTa, BHICYLIEHHOTO NpPH TEM-
nepatype 100—105°C po mocrofinsoro seca (B MPOLEHTAX).

Korzna npo6a, oro6panHaa UHAHHAPOM H/IM H3BJ€YEHHas H3 JYH-

KM, BbICYLINBAeTCs B MOMHOM o0beMe, BJAAXKHOCTDL Ofipefenserca Mno
dopmyae:

W = Gw(}_ chx 10096,
cyx

rae G, — pec Bcell BaaxcHofi npo6bl; Geyx — Bec pcell BHCYWIEHHOR MPOOHI.
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BiaxXHocTb MOXHO oOnpeeNuTh Yepes 3HaueHHA OOGDBEMHOro:
Beca:

W = S0 = Vox 1009,

Tek

FA€ Yw — O0beVHHH BeC BJIaXKHOTO FPYHTAa B HERZPYLIEHHOM COCTOAHHMH; Yoy —
oObeMHBIA BeC cKeneTa rpyHra.

B cryyae, Koraa BlaXHOCTb ONpeNesioT OTAENbHO NpH OT6OpE
B Ol0KChI 1po6Hl NeCuaHoro TPYHTa WJM MEJIKOTO 3aMoJiHHTeNs rpa-
BHHHOTO TpYyHTa, ONnpeAesieHHe BefleTcsi B cooTBeTcTBHH ¢ I'OCT
0179—64 «I'pyatmi. Merton Jna6opaTopHOro oOnpefefeHHA BJaX-
HocTH». Bec HaBecku B 6lokce B 3aBHCHMOCTH OT HEOLHOPONHOCTH
rpyg'rlao/ﬁepe'rca ot 10 no 25 2. BaaxuocTs onpelensieTesi C TOYHOCTBIO:
o0 U,1%.

dopMa XKypHana AJa onpenesieHHs BJAAXKHOCTH IPYHTa NpPH OT-
6ope mpo6 B 6ioKcax npuBesieHa B npuaoxenuu 111, ¢. 6.

B nocnenHee BpeMsi npelAsioXKeHbl YCKOpeHHBle METOHB oOmnpede-
JIEHHA BJIaXKHOCTH 3a CYET COKpallleHHs] BpeMeHH CYLIKH. ITO NOCTH-
raeTcsi NpyH BbICYWIMBAHWH B CYLIHJIbHOM LUKady nyTeM NPHMCHEHWSA
MJAOCKHX CYIUIHJIbHBIX cTaKaHYHKOB AHaMerpom 80-—100 mm u BbicO-
ToH 10—20 mu uauv cywkoét ¢ mnoMouiblo pedaeKTOpHOIl JaMnbi,
H3Jyyalowed HHppakpacHble Ay4yH. [PpyHT B 3TOM CJyyae HaXOAHUTCS
B CTaKaHyHKax auamerpom 60 mm, Kynra ero HacoinaioT cjloem 7—
10 mm. OnHoBpeMeHHO BbicylUHBaerca 6—8 npo6, HaxoosWHXCA HA
Bpallawolenca noAacraske noa pedaekropHon aamnoin. Ilpu sarom
BpemMs BHICYLUHBAHHA COKpalllaeTcs NMPHMEPHO B TPH pasa.

Onpenenenve coORep:KaHHA THIPOCKONMHYECKOH BOAbLI B TpYyHTe,
KOTOpO€ NpH ONepaTHBHOM KOHTpOJiIe 3a HaMbIBOM MOXKeT norpebo-
BaThbCA NPH BHIMOJHEHUH 8HAJH3O0B Ha IPaHYJOMeTPHYECKHH COCTaB
FPYHT2 apeoMeTpHueCKHM cnoco6om (dpakuun MeHee 0,1 mnm), npo-
u3BoaHuTCcA B cootTBeTcTBHH ¢ 'OCT 5180—64 «I'pynrol. Meton na6o-

pPaTOpHOro onpeneyieHHs KOJHYECTBA THIPOCKOMHYECKOH BOIbl».

YaesibHblH BeC rpyHTa

YIenbHbIM BecOM o6pasua rpyHtra HasblBaeTCsi OTHOLUeHHe Beca
TBepPAbIX YaCTHI K Becy Boibl npu 4°C, B3sitoii B 06beMe, paBHOM
00beMy yacTHI:

G
Ir = V,*

UncaeHHO yAeJbHHi BeC PaBeH BeCy eAHHHIIBI 00beMa CKejera
TPYHTa B BO3AdyXe NpH OTCYTCTBHH NOP.

B cayuasax, korfia npo6a 6epercs HeNoCpeACTBEHHO NOCJAE BhICY-
IINBAaHHA, T. €. Korga He Tpebyercsa BHOCHTh NMONpPaBKy Ha collepKa-
HHe THI'POCKONHYeCKOH BOAbI, onpeldelieHHe yAeJbHOro Beca NpH no-
MOILLH THKHOMETpPa HJH MEPHOH KOJObI BBIMOJIHAETCA CJEAYIOILUM
o6pasom:

1) B nukHOMeTp HAJAHBAIOT AHUCTH/JIHPOBAHHYIO BOAY A0 METKH.
TeMmnepaTypa BoAnl B MHKHOMeTpe Ao/MXHa GbiThb paBHa 20°C. B3se-
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IIHBAIOT NMHKHOMETP C BOAOH Ha aHaJAHTHYeCKHX Becax. [loayuwaior
BE€C 4.

2) IIpo6y rpyHTa, HaXOAAWLYIOCA B BO3AYLIHO-CYXOM COCTOSIHHH,
pacTHpaloT NecTHKOoM B GapdopoBoii CTynmKe H IPOMYCKalOT yepe3
CHTO ¢ IHaMeTpoM orBepctuit 1 mm. ArperaThl AHaMerpoMm Oonee
1 mm, ocraBliHecs Ha CHTe, pa3Me/IbYalOT B CTYMKe H CHOBA NMpPOCeH-
BaIoT.

3) M3 npocessHHOro H THIaTeJbHO NMepeMeulaHHOro rpyHTa OepyT
HaBecKy OKoJso 10—15 e B cTekansHHbIN 6I0KC. 3aTeM IPYHT B O10KCe
BLICYIUHBAIOT B TepMocTraTe npu Ttemnepatype 100—105°C mo no-
CTOAHHOrO BecCa, OXJIaXXAaloT B 3KCHKaTOpe M 3acChiNaloT B NpelBa-
PHTeNbHO B3BellleHHH# NMHKHOMeTp. [IMKHOMETp ¢ TPYHTOM B3BelIH-
BAlOT Ha aHAJNHTHYECKHX Becax; H3 Beca NHKHOMeTpa C TPYHTOM BhI-
YHTAIOT Be€C MHKHOMETPaA M MOJy4YaloT BeC rpyHTa g.

4) Ilaa ynaneHus Bo3dyXa H3 TPYHTAa NHKHOMETP HaMoOJHAIOT BO-
Joi na 0,3—0,5 ero eMkocTH H KUNATAT B TeueHHe 30 mun (NecKH)
H 1 4y (rAIMHLI U CYIVIHHKH)

o) Ilocne kunayenus NUKHOMETP OXNAXKAAIOT, HOMAHBAIOT AO MeT-
KH OHCTHAJIHPOBAHHOM BOIOH, H3MepAIOT TeMNepaTypy BOAb B NHK-
HOMETpe, KOTOpas AOMXKHA ObiTb, KAK U B MEepBOM cCllyyae, paBHOM
20°, #, B3BeCHB HAa aHANHTHYECKHX Becax, MOJYy4aloT Bec go.

6) Ha ocHoBaHHH MNOJyuYeHHbIX HAHHBIX BHYHCJAIOT YAEAbBHHIH
BeC Nno ¢opMmyJe

5
Ir= g1+ 8 — &3 Tor &

NAe Yo — YAGNbHBIH BeC BOAH, 2/cm®;, & — BeC BLICYIUEHHOrO NpyHTa, 2, £, — Bec
NIHKHOMETpa ¢ BOAO#, 2; g2 — BeC NUKHOMETPA ¢ BOROH H TPYHTOM, 2.

Hna kaxnoro o6pasua rpyHra caelyer NPOM3BOAMTL ABa Na-
pajJieJIbHBIX oOnpelesieHH] YAeNAbHOrO Beca; pacXOoXAeHHe MeEXAYy
pesyjabraTaMu ponyckaerca go 0,02 2/cud. CpenHee sHayeHHe ycra-
HaBAHBaeTcaA ¢ TOYHoOcThiO 00 0,01 2/cad.

B3pelinBaHie Ha aHAJHTHYECKHX BecaXx BeNeTcl € TOYHOCTbIO
no 0,005 e; npH OTCYTCTBHM AaHAJHUTHYECKHX BECOB MOXHO IMOJB3O-
BaTbCS TeXHHYeCKMMH BeCaMH, B3BeluHBas ¢ TouHoOcThiO 10 0,01 e

Onpenenenne yaesbHOro Beca NpH HAJMHYHH THIPOCKONMHYECKOA
BoAK npoussoautca B coorBercTBuu ¢ 'OCT 5181-64.

®dopMa XKypHajia Aad onpeldesieHHA YAeNbHOTO Beca TpyHTa MpH-

BelleHa B npuaoxenun 11, ¢. 7.

lIpenean NAACTHYHOCTH TPYHTA

[InacTHYHOCTBIO T'PYHTOB Ha3HBaeTCA CNOCOOGHOCTL HX H3MEHATDb
cBoi0 ¢opMmy (AepopMHpoBaThbCcA) 6e3 pa3pblBa CHNJOLIHOCTH B pe-
3yJbTaTe BHELIHEro BO3ACHCTBUA H COXPAaHATb [MOJYYEHHYIO IMPH
nedopMalHH HOBYIO (pOpMy MoC/ie TOTO, KaK BHellHee BO3AeHCTBHe
Tipekpautaerca. [1nactuyHocTy onpeaensieTca AAA CBA3HBIX TPYHTOB
(TIMHHCTBIX M CYITHHHCTHIX).

[lnacTHyHble CBOACTBA TPYHTOB TECHO CBfA3aHBI C BJAXKHOCTHIO U
H3MEHAIOTCA B 3aBHCHMOCTH OT KOJIHYEeCTBA HAaXOAAUIEHCA B TPYHTE
BOJKI.
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BaaxHocTb, BHpaXKeHHast B NMPOUEHTAX, IPH KOTOPOil FpyHT Ne-
PEXOLHT H3 MJACTHYHOT'O COCTOSIHHA B TEKyuee, Ha3blBaeTcsi IpaHH-
Iled TeKy4yeCcTH (wgq).

BaaXHocTb, BhipaKeHHan B NPOLEHTAX, NpH KOTOPOH TPYHT Iie-
PEXOAUT H3 NAACTHYHOTrO COCTOAHMS B TBEpPAOE, HA3bIBAeTCs I'DaHH-
Le#t packaTbiBaHus (wp).

a3HOCTb MeXAy 3HaUYeHHAMH BJIaKHOCTH, OTBEUAIOLIHMH rpaHH-
flaM TeKYYeCTH H pacCKaTbiBaHHs, HaShiBaeTCA YHCAOM NJAACTHYHOCTH.

['panuna packaTbiBaHMsA TPYHTa ONpefesercss CACAYIOUUM 06-
pasom:

1) OG6paseu rpynta o6veMoM okono 50 cu® pasmumaior (¢ Io-

6aBkofi BOHbI, ecau 3TO TpeGyercs), YAaNSIOT HS Hero 3epHa M pa-
CTHTe/IbHbIe OCTaTKH KpynHee | mx,

NPOTHPAIOT CKBO3b CHTO C CETKOH
Ne 1 (1 mm)! n BHigepKHBAIOT He
MeHee 2 4 B 3aKPBITOM CTEK/ASAHHOM
cocye.

2) TwarenbHo nepeMeINBAIOT

rpyHToBoe Tectro, OepyT H3 Hero
#e0ONBLIOH KyCOYeK M pacKaThiBa-
JOT Ha CTEeKJAHHOH NJACTHHKEe HJIHU
Ha JIHCTe TNJOTHOM TASAHLEBOH MJIH
BOCKOBOH OyMaru no o6pas3oBaHHA

KFyTa AHAMETPOM OKodo 3 mm. FHe 14 c,ﬂab"ea:ac?ﬂ%uﬁ_o'f?“yc Ba-
Ecnu npu STOH TOJMIHHE KIYT CO- ] —pyyka; 2—xonyc 30°; §—xpyropan MeTKa;

XpaHAeT CBA3HOCTb H MIJIACTHYHOCTh, ¥ ~TPYHTOBOE TECTO §—Oarancupuuil wap;

6 —noacrasxa.
ero co6HpAIOT B KOMOK H BHOBbL
pPacKaTbiBAalOT A0 YKAa3aHHOTO AHAMeTPa; pacKaTblBaHHe BeAyT cJer-
Ka HaXXHMast Ha XKryT, AJHHA XCyTa He AOJXKHA npeBblllaTb LLIHPH-
Hbo JlafoHu. PackarbiBaHde NPONOAKAIOT HO TeX NOP, MOKA XKIYT
JAHAMETPOM OKOJIO 3 MM HayHHAET NAEJHTBbCA NOMEPEeYHbLIMH TpPeELlH-
HaMH Ha KYCOYKH AJHHOA 3—10 mm.

3) Kycoukn xryra o6ium pecom He MeHee 10 2 noMelnalor B 3a-
paHee B3BelUeHHBI# O610KC, BHICYLIHBAIOT A0 NOCTOSIHHOTO Beca H ON-
peaensaloT BAAXKHOCTh B NPOLEHTAaX.

[Ipumeuanune Ecnn 3 npHroTOBAEHHOr0 rPpYHTOBOrO TeCTa HEBO3MOXKHO

PacKaTaTb XKIYT AMaMeTpoM 3 mm (PPYHT pacchinaercd), TO CUHTAIOT, YTO AAHHHIA
PPYHT He HMeeT IpaHHLILl pacKaThiBaHuA.

4) Iaa xaxaoro o6pasua rpyHra NpoM3BOAAT He MeHee ABYX Mna-
pajiiesbHHX onpefeNeHHi TPaHHIM pacKarTeiBaHHsa. PacxoxaeHHe B
pe3y/abTaTax NapajjejbHEIX ONpeneseHHA BIaXXHOCTH 6oJee 2% He
pomyckaercd. 3a rpaHHIY pacKaThiBaHHs ofpasia rpyHra npHHHMa-
I0T cpelHee apHdpMeTHUecKOe Pe3yaAbTaTOB ONpeneseHHA BAaXKHOCTH.

[paHHua TeKyyeCcTH PYHTa OnpefiensieTcss ClefylolluM 0Gpa3oMm:

) O6pasen rpyHra o6beMoM okoao 50 cmx® pasMuHaloT Wina-
TenieM (¢ AoOaBkofi BOAH, ecan 3To Tpebyercs), YAANAIOT K3 Hero

} CM. npunoxenie V.
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3epHa M pacCTHTE/NbHBIE OCTATKH KpynHee | mm, MpoTuHpaloT CKBO3b
cHTO ¢ ceTkoft Ne 1, 3aTteM BbIAepKHBAIOT He MeHee 2 ¢ B 3aKPHITOM
CTEKJSAHHOM COCyIe.

2) IIpuroroBseHHOe IPYHTOBOE TECTO TUlATEeJbHO NepeMeliHBaloT
H YKJAaAbBAalOT HeGOABIIHMH NOPUHUAMH B UHJIHHAPHYECKYIO (OPMY
(d=40 mm, =20 mm). B npouecce yKJAaOKH TeCTa MOCTYKHBAIOT
dopmy 06 ynpyryio nOBepXHOCTb AJIA NpeloTBpalileHHs oOpa3oBaHK
B TecTe BO3AYLWIHBIX nosaocred. [loBepXxHOCTL IPYHTOBOro Tecra 3a-
rJ1a)XuBaloT lLIMaTeseM B YPOBeHb C KpasaMH (OPMHI.

3) TMoaHocAT K MOBEPXHOCTH TPYHTOBOTO TecTa, Haxolsdllerocs
B popMme, 6aslaHCUPHBIH KOHYC, CMa3aHHHIA TOHKHM CJIOeM Ba3e/IHHA
TaK, 4yTOOK OCTpPHe KacaJOCh INMOBEPXHOCTH TECTa; ONyCKalOT KOHYC,
MO3BOJIKB €My MNOrpyXaTbCA B TeCTO NOX AeHCTBHEM COOCTBEHHOrO
Beca, KOTOpblil AOJMXeH cocTaBaaTh 16 2e*+0,2 2 (puc. 14).

4) [lorpyxenne KOHyca B TPYHTOBO€ TeCTO B TeyeHHe 5 CeK Ha
rayouny 10 um (A0 Kpyropoit MeTKkH) NOKa3biBaeT, YTO HCKOMas rpa-
HHLia TEeKy4eCTH JOCTHTHYyTa.

5) Ot6upalor u3 HCCJAENOBAHHOTO TPYHTOBOrO Tecta npoby Be-
COM He MeHee 10 2, BHICYIIHBAIOT H NPOHU3BOAAT ONpelesieHHe BJlaXK-
HOCTH B NpOLEHTAaX.

6) Hdasa xaxporo obpasua rpyHta NPOH3BOAAT He MeHee ABYX

napajjeibHbBX onpenesjieHH rpaHHibl TeKyuyeCcTH. PacXoxiaenHe
Mex a1y HHMH Gonee 2% He AomycKaercs.

3a rpanMvuy Texky4YecTH o6paslia rpyHTa MNpPHHHMAIOT CcpelHee
apHdMeTHYECKOe Pe3yJsbTaTOB onpeaeseHUHA BJaXKHOCTH.

[Ipnmep onpenenenns w.: sec 6ioKca 16,747 2; Bec Giokca ¢
BNaXXHbIM TpYHTOM 27,134 2; Bec Ol0KCa ¢ CyXHM rpyHToMm 23,920 e;
Be€C BOAbl B rpyHTe 27,134—23,920=3,214 2; Bec a6coaoTHO CyXOro

rpyHta 23,920—16,747=7,143 2. CaenoBarenbHO, rpaHHLa TeKy-
YeCTH COCTaBHT: W,=3,214:7,143=0,45 (45%).

OnpeneneHHe MIACTHYHBIX CBOMCTB T'PYHTOB MPOH3BONHTCH B CO-
orBercTBHH ¢ 'OCT 5183—64 u 'OCT 5184—64.

Pe3yabtaThl oOnpedesieHHsT NJACTHYHOCTH TPYHTa 3aHOCATCA B
XKyphHaa (npunaoxenue 11, ¢. 8).

O6bemMubik BEC CKeNeTa rpynta B mpejenbHblX COCTORHMAX

Onpeaenenne 06bE€MHOrO peca cKejieTa FPYHTA B NpefesbHLIX CO-
CTOSAHHAX — NPEeAeJIbHO PHIXJOM U Tpefe/ibHO NJOTHOM — BHIOJI-
HACTCA TOJbKO AJIA HECBA3HBLIX (MecYaHbiX H B OTACABHBIX CAYYaAx
CymecyaHbiX) TPYHTOB H CJAYXKHT IO4aa OGIled XapaKTepHCTHKK
CBOHCTB MeCKa NpH OlleHKe ero MVIOTHOCTH NpPH HaMbiBe, a TaKXe Adf
noacyera Ko3¢pPHIHEHTA OTHOCHTENbHOH NJOTHOCTH.

Hopma onpenenennit ycranaBnupaercs MeCTHOfi HMHCTpyKuHel
10 KOHTPOJNIO 332 KayeCTBOM HaMbiBaeMOro coopyxeuus. OO6HYHO
onpefesjieHHe NMJAOTHOCTH TPYHTa B Npele/bHbIX COCTOAHHAX BHINOJA-
HAETCA H3 pacyeta: OOMH aHaJH3 Ha o—I10 oroOpaHHHX nNpo6 Ha
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00LeMHEIAl BeC cKesieTa IpyHTa (NpH HeOGXOAHMOCTH HOpMA YBe/H-
YHBAeTCA RO OAHOro aHajaH3a Ha 3 oro6paHHHEe NPOGH).

Onpenenenne o6’beMHOr0 Beca FPYHTa B NpefedbHO PLIXJOM CO-
CTOTHHH BBIMONHAETCS B MEPHOM CTEKJAHHOM UHJHHApe (MeH3yp-
ke) o6bemom 0,1 2. Brauyane o6pasel TpyHTa, BHICYIUEHHHH A0
MOCTOSAHHOTO Beca npH reMneparype 100—105°C B Buame naBecku Be-
coM 100 2 sachnmaercAa MOMHOCTbIO B BOPOHKY, Ha KOHel, KOTOpOW

. Hafera pe3HHOBas HJH NJAacTMaccoBas
e rpy6ka. Hasecka p3BemuBaerca ¢
toyHocThio Ao 0,1 2. Oauna TpybGku
noabupaerca TakK, 4YToOH KoHen ee
ynHpajcs B AHO UHAHHApPA. 3aTeM BO-
DOHKY C TeCKOM MeAJieHHO, 6e3 phiB-
KOB NMOAHMMAIOT TaKHM 06pa3oM, 4TO-
61 KoHell TPYOKH He OTpHiBaJjica OT
KOHyca Cchinapluerocd B IHAHHAP

s
A

250 MM

100 Mm

L LELL L L L L S

LY

Puc. 15. [Mpubop naa
onpeneaeHna obbeM-
HOTO BeCa ckKeaeTa

rPyMTa B MpeAenbHO
PHXAOM COCTOSHHM

Puc. 16. Unanuap aaa onpeae-
NeHHns o6 beMHOro Beca CKeaeta

FPYHTA B npeAeabHO NAOTHOM
COCTOAHHM

I —CDbeMHO® KOABUO; 2--UNJIHHAP.

] —-BOpOHKA; 2—MeH3YPKa;
J—-pe3nnosBat (nAacTMacco-
pan) Tpybka.

necka. [locne Toro kak Becb rpyHT BbiCHNaH B LHIHHAD, H3MepsaeTcs
ero o6veMm V (cmd).

O61beMHBIAl Bec cKeNleTa FPyHTA B NpeleNbHO PLIXJIOM COCTOSHHH
BbIYHC/AsAETCA No popmyae:

G
Tp = —‘-} 2fcm3,

rae G,;=100 2 — Bec HaBeCKH.
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[Ipx KaxXAOM aHanH3e BHIMOMHAIOTCA OBa ONpefeneHHs, KOTOPLIE
CUHTAIOTCA YAOBJETBOPHTENbHbIMY, €CAH pacXoxaeHue B HalleHHOR
BeTHYHHe OOBEMHOro Beca rpyHta He mpepnitaer 0,01 2/camd.

Ha puc. 15 nokasano, kak onpefieasierca 06beMHBIfi Bec PYHTA
B NpeleJibHO PbIXJIOM COCTOSIHHH.

Onpenenenne 06beMHOro Beca rPyHTa B npefelibHO MJIOTHOM CO-
CTOSAHHH BHIOJHACTCA B METAJJHYECKOM UHAHHAPe CO CHEMHBIM
KoJboM. O6beM HUAHHApa ~ 250,0 cu®, BoicOoTa BHYTpeHHeH yacTH—
10 cx. Uuannap ycraHaB/iMBaeTcsi Ha PE3HHOBYIO MJ/IH BOHJIOYHYIO
MOACTHJKY TOJILUHOH He MeHee 15 mm. 3achilKa B UMAHHADP TPYHTA,
npeaBapHTeJbHO BHCyLIeHHOro npH Temneparype 100—105°C mo nmo-
CTOAHHOrO B€cCa, MPOH3BOAMUTCA CAOSAMH (He MeHee 4). YNJNOTHEHHe
FPYHTa OCYLHECTBJIAETCA JIErKHM MOCTYKHMBAaHHEM Pe3HHOBLIM MOJOT-
KOM Mo Kopnycy uuHianHapa. Buinoansercs 75—100 nocTykuBaHHi HA
Kaxnbifi cnoi rpynrta. Ilocae 3anonnenns uuanHApa Hacanka aKkKy-
PaTHO CHHMAaercA, NOBEPXHOCTb TPYHTA 3aYHILAETCA 3anoAJHIO
C BepXOM HUHJIHHAPA W MPOH3BOAUTCA ero B3BelUIHBaHHe.

O6beMHbIA Bec ckeneTa rpynta B mpeaenbHO (JAOTHOM COCTOSTHHH BbIYHCASA-
etTcA no ¢opmyae:

G —G,
e = ’ g 3,
(n Va 2jeM

rae G —Bec unanHapa C rpyHtoMm, 2; U, —BeC NYCTOr0 LUWAHHAPA, 2;
Vg — 06beM UHAHHApA, CM3.

Ha Kaxnbifi aHaAu3 BHINIONHAIOTCS 2—3 OnNpefelieHHs, pacXox-
IeHHe MeXAy HHMH He aomkHOo mpeBuiwiath 0,01—0,02 2/cad.

Ha puc. 16 nokasan uyeprex UMAHHApPA AAA onpelefeHHs 00Db-
€MHOro BeCa IPyHTa B NpefesbHO NJIOTHOM COCTOSHHH.

MMpumevanue OOveMHuBfi BEC TPYHT2 B NpeleabHO MJAOTHOM COCTOAHHH
MOXHO TaKkXe onpenensats B pekoMmenayemom HHCom T'maponpoexkra nosom me-
TaNJNAYeCKOM KOHYCe ob6bemoM 200—250 ca® ¢ yryioM KOHYCHOCTH 45°.

PopMa XYpHaJla Iasa onpeaesneHHs oO6bEMHOro Beca rpyHTa B
npeaesbHbIX COCTOAHHAX noMelleHa B npuaoxenuu 111, ¢. 9.

[panynoMeTpHYeCKHH COCTaB rpyHra

paHyloOMeTPUYECKHM HJAH 3€PHOBHIM COCTaBOM TpPYHTa HasH-
BaeTcsA BeCOBOe CoAepKaHHe B 'PYHTE YaCTHIL pa3sNHYHOH KPYNHOCTH,
Bhipa)XKeéHHOe B TNPOLEHTaX 1O OTHOILIEHHIO K BeCcy CyXOoW HaBeCKH,
B3ATON AnA aHauaH3a. [Ipu KOHTpoJe HaMHBHHIX paGoT pasAelneHue
rpyHTa Ha ¢pakudH B 3aBHCHMOCTH OT KPYNMHOCTH YaCTHLU BeAeTrcH
10 npuaoxKenHo 1X.

[Ilppmevanue Ilpy KoHTpOsNIe 32 HAMHITHIM TrpaBueM (HAH uieOHeM) H
NeCKOM, KOTOpHe MNpPelHa3HaYaloTC RKAA HCHOAL30BAHHA B KauecTBe CTPORTENb-
HbHX MaTepHaNoB, pasfieleHHe Ha ¢pakllHH TNPOH3BOAHTCA B COOTBETCTBHH CO
CTAHAAPTAMH HA HepylHBe CTPOAMATEPHANN, T. €. BHACTAOTCA BKIMOULHNA Gojee
120 MM, ¢pakuun 120—80; 80—40 (uam Gonee 70 mum u 70—40 ma); 40—20;
20—10; 10—5; 5—25; 2,5—1,25; 1, ,63; 0,63—0,315; 0315—0,14 4 menee
0,14 mn.
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Pa3aeneHde rpyHta Ha (pakKUHH OCYUIECTBJASAETCA CHTOBHIM HJH
KOMOHHHPOBAHHHM cnoco6om. CHTOBO# cnoco6 MpHMeHseTcs B TOM

cAy4yae, ecii B Npo6ax HAMbITOrO TPYHTa coaepKHTca MeHee 10%
yactHu pasMepom MmeHbltie 0,1 mu. [1pu Gonee BbicoKkOM cogepKaHuH
3THX YacCTHL AOMOJIHHUTEAbHO K CHTOBOMY NMPHMEHSETCA apeoMeTpH-

YeCKHi cnocol, ¢ MOMOWMIbI0O KOTOPOro YCTAaHaBJAHBAIOTCA pa3Meph
yactuu, go 0,005 mm.

[ipumenanua: I. Jlpu cneunaabHblx ykasagusix B NMPoeKTe H TEXHHYECKHX
YCAOBARX MOXHO NPHMEHATH apeomeTpHYeCKHit <nocob anas ycTaHOBJEHHA cocCra-

Ba MeaKAx vactuy (meHee 0,1 mm) B cayuvanax, Koraa HX CYMMapHOe KOAHYECTBO
serbuie 10%.

2. [lpr Hanuunu npuGOpa A/ MEXaHWH3HPOBAHHOTO paccesa o6pa3uoB rPYHTa
Ha CHTAX AHAAH3 CHTOBHIM CROCOOOM NpPH ONCPATUBHOM KOHTPOJE 33 HaMLIBOM
MOXXHO BECTH RO Kp)nHoctTH yacthu 0,05 mm.

CuTtoBbI#l cnocob

CHroBo# ¢nocob rpaHyJOMeTpHYECKOrC aHajlH3a 3aKJIoyaercs B

pasfefieHHH TPYHTa Ha ¢QpakuMu NyTeM pacceBa npoGbi Ha CHTaX.
Bec npo6ui momueH cooTBeTcTBOBaTh yKa3anHoMy b n. 5.17. [Ipo6a

OTOHpaeTcsl creuHaJbHO WU BbideNASTCA KBapTOBahHueM H3 obulefl
npolul, oToO6paHHOl NAs onpefdenieHHsa 06beMHoro Beca. I1po6a BbI-
~CYIUHBAETCA B CYIUHJALHOM wiKady, HA 3JeKTpofieyyd HAH HA BO3AYyXe
A0 BO3AYILHO-CyXOro coctosiHHA. /s pacceBa CAYXKHT CTaHAAPTHHIRA
KOMIAEKT FPYHTOBBIX CHUT, BKJAIOYAIOLWIHN 7 CHT, KPbIIKY ¥ MOAIOH.
B koMnaeKT BXOAAT TPH CHTa C KPYIJAbIMH HITaMIIOBAaHHLIMH OTBep-
CTHAMH puaMetpoM 10; 5 1 2 MM H yeTbipe CHTA H3 MENHO{ HJM Na-
TYHHOH KanuOpOBaHHOH CeTKH MPOCTOrO IJIeTeHHA C OTBepPCTHIMH
KBanpartHoi ¢popmbi pa3zmepom 1; 0,5; 0,25 u 0,1 mm, a B cayuae
npHMeHeHHs HPHOGOPa Ajs MeXaHH3HpOBaHHOro paccesa — 0,00 ma.
Cerka B cuTax JAoAXHa coorsBercrBoBath tpebGoBanuam ['OCT
3584-53.

HHoraa B KOMARAEKT BXOAHUT CHTO C suedkaMu | mm B BUIE KpYT-
JIblX MITAMAOBAHHLIX OTBEPCTHH, HX NDHMEHEHHe HeXeJaTe bHo,
1eAeco06pasHo B 3TO CHTO BCTaBJiATb cetky Ne 1 (cMm. ApHaoxe-
He V). [lpu onepaTtHBHOM KOHTPOJE 32 HAMMTHIM FPYHTOM OcoOeH-
HOCTb BBbHIOAHEHHS CHTOBOTO aHaJAH3a 3aKJI0Yaercs B TOM, YyTO pac-
CceéB Ha BCeX cHTaX BefAercs 6e3 NPOMbIBKM.

Hdaa sbinenenns ¢pakuuin kpynHee 10 my Nojb3yloTCs KPYMHH-
MH cHTaMu K3 KoMnaekta KCH aaa pacceBa HepyJHLIX MaTepHAlOB
HJH H3TOTOBJSAIOT CHTA C KPYIJbIMH OTBepCTHAMH 10 60 xx Ha Me-
Ta/MHUECKNX KPYT/bIX paMKax AHaMerpoM He MeHee 300 mu uau
KBaApaTHHX paMKax co cropoHof He Menee 300 sx. [Toxaon nox Ha-
6GOp 3THX CHT-TPOXOTOB Jyyllle BCEr0 BLINOJAHATH C NOAYKPYTJIBIM
EHoM (B ¢popMe KOpHITA), 4TO O0Jeryaer BhNOJHEHHE pacceBa.

Ins onpeaeneHus paamepa yactuu kpynyee 60 suu caeayer npu-
MEHATb MPOBONOUHBIE KOAblia-KanuGpul pasanuHoro Auamerpa: 80,
100, 120, 150, 200, 250 y 300 mu B 3aBHCHMOCTH OT OXHAaeMOro
pasMepa KPYNMHHX BKAOueHHu#. Kosblia H3roTapARBAIOTCS H3 POBO-
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JIOKH TOMUWHHOH OT 3 A0 6 mm c pykosaTko#. [Tocae paccepa rpynra:
orpenensercss BeC H MPOUEHTHOe COlepKaHHe Kaxkaofi dpakiu.

Ilpu onpenenennn rpanysomerpuyeckoro coctaBa TPyHTa CHTO-
BbIM METOAOM HalA0 HWMeTb:

CTAHAAPTHHIN HAOOP TPYHTOBHIX CHT ¢ ceTKamHu of 10 no 0,1 mm
(#nu 0,05 mm npu HaAWuMM TNPHGOPA AN MeXaHHYECKOTO PacCeH-

BaHHA), KpynHule cuTa pa3MepoM 20, 40 1 60 MM ¢ NOAOOHOM H KOM-
MJIEeKTH KaJHOPOBOYHBLIX KoJell;

TeXHHYeCKHe BeCchl ¢ pasHoBecamy !;

HauleuyHble UJIH MJOLWLALHLIE BECHl C THPAMH (Npu sece npo6 CBHI-
e 9 ke);
dapdopoByio cTynKy H MeCTHK ¢ PE3HHOBHIM HAKOHEUHHKOM:
¢apdopopbie yalleukH HAH GIOKCHI;
JIOXKKY HJIH COBOK;
JIUCT OyMarsu;
paboyHi XypHaJ.

[ToaroroBka o6pasiia 3aK/04aeTcA B BHICYUIHBAHHH H B3BellH-
BaHHH. TOyHOoCTh B3BellHBaHHA NPo6 Becom Goaee 2000 2 —1 2, a
NpH B3BelIHBAHHH Ha TeXHHYecKux Becax — 0,01 e.

3aTteM fnpH HaAH4uH B npobe BK/OUEHHH pa3MepoM Gonee 60 mat
nocjefHHe BHIOGUpAOTCA H3 NpobObl, KaAHOPYIOTCA ¢ NOMOLIBIO KO-
Jiel, CKNalAbiBaloTcA no ¢ppakuuaM W B3Bewusaiorca. Bec kaxi1oit
¢pakunu 3anuceiBaerca. [locne 3storo npo6bl NpocenBaloTCs Ha
KPYNHbIX CHTAX, KOTOpLIle COOHpAlOTCA B KOJIOHKe Ha MOANOHe (BepX-
Hee cCHTO 60 mm, HHXXKHee — 20 mm). Paccep BbiNOJIHSETCA NyTeM pac-
KauyHBaHHA TNONAOHA C KoJOHKo# cHT. [Tocsie mepBoro npocenBaHHs
KaXXAblif OCTaTOK Ha CHTe MepeMellHBaeTCsl, OTAe/NbHLIE arperariht
pacTHpaloTCsa, H INPOU3BONAHTCH TMOBTOPHOe mNpoceuBaHHe. [ pyHT
KaXKaoi ¢ppakuHMH H OCTATOK, MPOlUeAIURA Yepe3 HHXKHee CHTO, B3Be-
WwHBaloTca. [Ias KOHTpoONA cpaBHHBAaeTCs CyMMa Beca BceX ¢ppakuuir
H OCTaTKa ¢ nNepBOHa4YaJbHbIM BECOM HaBeCKH, B3ITOH LJig aHAJ/H3a.
Pacxoxnennem no 1% moxuno npeHeGpeus. [IpouentHoe comepka-

HHe ¢pakuuit U ocratka MeHee 20 mm BbluHcAAeTca no ¢opmyJe:

100 _
x=A- —g~ » TAe X — NpOleHTHOe COAepKaHHe dbpakuuu B rpyHTe;

A — Bec ¢pakuuu; B — oOLIHA BeC HaBECKH.

OcraToK, npomlenuin uepes cuto 20 s, moAsepraercs AOmoJ-
HHTeAbHON moArotoBke. [IpH OTCYTCTBHH B TPyHTe 4acTHU Oosee
20 mm TaKoii NOATOTOBKe NoJBepraercss BCA B3sATaa A/ aHaJNH3a
npo6a. [ToAroToBKa COCTOMT B TOM, YTO FPYHT, B3BelUeHHbII 4O BO3-
AVIIHO-CYXOTO COCTOAHHA, pacTHpaloT B ¢papPopoBOH CTyNKe MeCTH-
KOM C Pe3WHOBBIM HaKOHeYHHKOM. Pacreprhifi o6pasel TulaTeabHO
nepeMelllHBaeTCs1 H pacnpefensieTcss TOHKHM CJl0éM Ha JIHCTe MJOT-
Holi 6yMary WJAH KapTOHAa H JeJHTCS HOXKOM Ha KBaapaThl CO CTO-

| B 3aBHCHMMOCTH OT Beca npo6 — Ha | x2 ¥AH 5 K2, a NpH HEOOXOMHMOCTH —
KOMILJIEKT U3 JBYX BECOB.
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poHamHu 3,5—4 cu. M3 KaxXaoro KBajipata COBKOM HJIH JIOXKKOil OT-
GHpaeTcs noHemHory rpynra. Takoit cnoco6 or6opa HasbiBaeTcss Me-
TONOM KBaApaToB HJH KBapToBanueM. OGuinii Bec npo6Gbl npH

ﬂaJlsb;{;:ﬁl.l.leM aHaJIH3e JMAOMKEH COOTBeTCTBOBaTb YKa3aHHOMY B
n. o.17,

Oto6pannan npo6a B3BelIMBaeTCs Ha TeXHHYECKHX Becax C TOY-

HOCThIO 20 0,01 2; pesysbTaThl B3BeLIUBAHHA 3aMHCLIBAIOTCS B pabo-
UHH XKYPHaA.

HanvHefitee pasgesneHHe rpyHta Ha ¢pakuuun g0 0,1 mu
(0,05 mm npu pacceBe Ha MexaHHYecKOoM mpHOOpe) BeAyT CJeAyio-
KM obGpasom:

1) Cobupaercss KoNOHKAa CHT (BepXHee CHTO C IHAMETPOM OTBep-
cTHH 10 sm, HuXKHee — 0,1 mm). Ha BepxHee cHTo HazeBaeTca Kphlll-
Ka, a Moj HHXHee NOACTABJAAECTCA MOMAOH.

2) BspemenHas npo6a nmponyckaeTcs 4epes BCIO KOJOHKY CHT,
KOTOpas BCTPAXHBAETCA JeTKHMH IBHXXEHHAMH B TOPH30HTAJIbHOM
HaNnpaBJ€HHH B TeUEHHE HECKOJbKUX MHHYT.

3) Ilocne obiiero npoceHBaHHA OCTATOK Ha KaXK[OM CHTe, HAYH-
Hasn CBepXy, OTAENDbHO NEpechinaerca B CTYNKY H OONOJHHUTE/ILHO 00-
pabaTtbiBaeTcqd pe3HHOBHM MEeCTHKOM, MOCJe Yero BHOBb MpoOCeHBaer-
CA CKBO3b TO e CHTO Hal JHCTOM OyMaru. MeskHe yactrupi, KoTo-
pbie NpoiayT yepe3 CHUTO, MEPEHOCATCA Ha chaedyioulee CHTO, H o6pa-

60TKa npoaoJikaercs A0 Tex Nop, nmokKa Ha Oymary He nepecTaHyT
NpocCeHBaTbCA MEJNKHe YacCTHLMI.

4) Ilocne oKoHuaHHMsA NPOCEHMBAHHA COAEPKHUMOe KaxKAOro CHTa
4 MOAJOHA BHICHNAETCA Ha B3BelIeHHYI0 GapdopoByI0 YALUEUKY HJIH

B OI0KC, B3BellINBAaeTCsl HAa TeXHHUYeCKHX Becax ¢ TouHocthio Ao 0,01 2
H BeC 3alHChbiBaeTcst B paOOuHil XKypHad.

9) Haa KOHTPOAA BeC OTAENbHHX (pakiluh W BeCc OCTaTKa B NOA-
JOHe CKNalbBaloTCs, NOAYyYeHHAss CyMMa CpaBHHBAaeTcCa C NMepPBOHA-
yaJibHbIM BeCOM B3fTOro MJia aHajausa obpasua. Pacxoxaeunem 10

1% MoxHO npeHeGpeup. Ilpn GoabiueM pacXoXAeHHH aHaNH3 [OJI-
XeH ObiTb MOBTOPEH.

6) PesyabtaThl aHa/AH3a BHIPAXAIOTCA B NMPOUEHTaxX MO OTHOLUE-
HHIO K BeCY BO3AYILHO-CYX0il npobul no ¢ppakuuam no popmyJe:

X = —p—

B

rle X — NpoueHTHoe coaepxKaHue ¢paxuun B rpyHre; A — Bec Pppakuny;, B — 06-
1A Bec HaBeCKM, B3ATOR AJNA MaHHOrO aHaau3a;, C — CyYMMapHOe NMPOUEHTHOE <0-
Jepxanue ppaxkunit pasmepom MmeHee 20 mm.

B cayvae, eciH B rpyHTe OTCYTCTBYIOT PpakuuH AHameTpoM 060-
nee 20 xm, C=100%.

CymMa npoieHTOB BceXx ¢pakuui 06s3atesbHO ROJMXKHA COCTa-
BuTb 100%. Comepkanune nocaeAHen ppakuun MeHee 0,1 mm MOXKHO
AOTNIONHHUTEJIBHO NMPOBEPHTb MO pasHocTh MexAy 100% u cymmoii npo-
HIeHTOB BCex GoJsiee KPYNHHIX (PpaKkiHi.
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) Ecan ¢pakuuit menbite 0,1 mm comepKurcs B rpyHTe no Becy
Gosiee 10%, TO rpaHyNIOMETPHYECKHA aHANH3 NOJKEeH OhITL NPOIOA-

XKeu apeoMeTpPHYECKHM CMOCOOOM [AAA pa3fieieHHA 3THX dpaKuui
Ha 0OoJiee MenkKue.

I'panyaomMeTpHyecKHii COCTAB TPYHTa onpejensieTci B COOTBET-
ctBun ¢ F'OCT 12536-67.

Bce pesyabraThl aHanaW3a 3anHCHIBAIOTCA B XKYpPHaJ (CM. MPHAO-
xenue 111, . 10).

ApeoMeTpHYECKHH aHaNH3

ApeoMerp — 3T0 npu6Op ANA H3IMEPEHHS NMJOTHOCTH (YAEABHOrO
Beca) XHUAKOCTH, B AAHHOM C/yyae CyCneH3HH. ApeoMeTpHUeCKHit
METO/ olpene/ieHHA FPaHYJOMeTPHURCKOTO COCTaBa OCHOB3aH Ha McC-

MONbL3OBAHHH Pa3NIHYHOH CKOPOCTH OCAXKHEeHHs B BOAe PasHHX NO
KPYITHOCTH YaCTHI TPYHTA.

Haa aHajausa rpaHyJOMETPHYECKOro COCTaBa TFPYHTA apeOMeTPH-
YeCKHM CcnocoOGOM MpH ONepaTHBHOM KOHTpoJae O6epyr npoby us.
OCTaTKa rpyHTta, npoumteaitero uepesd curo 0,1 mm. Hasecka Becom
0KoJ10 40 2 ana cynecefi H TOHKHX NeCKOB, 0KoJio 30 2 AAfA CYrIHHKOB
H 0K0J0 20 2 ana rauH oTOHpaeTcd MeTOAOM KBAaJApaTOB H3 OCTaTKa
B noalfoHe. [Ipo6Ga B3BewHBaeTcss Ha TEeXHHUYECKHX Becax C TOU-
HocTbIO o 0,01 2 uau Ha ananuTHuyeckux Becax. IlockoabKy rpynT
HaXOOHUTCH B COCTOSIHHH €CTeCTBEHHO-BO3AYIUHOHM BAAXKHOCTH, OAHO-
BpeMeHHO oTOHpaloTcs ABe npobu B Gloxchl (no 10 2) ans onpene-
NEHHA eCTeCTBEHHOM BJAAXKHOCTH HAH COAEPKAHHA THIPOCKONHYECKON
Boaul. Bec cpeadHefi npolsl, B3ATON A/NA aHaAH3a, NEPECUHTLIBAIOT
Ha cofdepxKaHHe aOCONIOTHO CYXOro BellecTBa Lo, T. €. BHOCAT NO-

IPAaBKY Ha COXEpPXKAHHe THTPOCKONMHYECKOH BOAbLI WU MMPHPOMHON
BJIAXKHOCTH N0 dopmydae:

g1
Eo=100lw °

rae g; — Bec cpejHeil 1poSGul B BO3AYIIHO-CYXOM COCTOAHHH (HAH C BPHpOAHO#H

BJAXHOCTHIO), 2, W — KOTHUECTBO FHIPOCKONMHYECKOH BOAbL (UJH NPHPOIHAA BAAX-—
HOCTDb), %.

Ilna npon3BOACTBa aHaJH3a HeOOXOAHMO NMETb:
TPYHTOBHII apeomerp co wKaaof 0,995—1,030;
CTEKJIAHHBIA UHAHHAD BHcOTOH 44—46 cM, eMKOCTBIO | 2;

TEPMOMETP AJii U3MEPEHHSl TeMNepaTyphl CYCleH3NH;
MelliaJKy;

CEeKyHIAOMEp;
KOHHYECKYIO KOMOY ANs pa3MauynBaHHa npoOb ¥ KHNAYEHHA CYC-
NeH3UH;

HOMOrpammy (puc. 17) ans onpelesleHHa AHaMeTpa HacTHIL NpR
apeoMeTpuYecKoM cnocofe ¢ HaHeCEHHOH WMIKajOR NO TapHPOBKE

apeoMeTpa (HOMOrpamMma AOJ/MXKHa OHITh HaKJeeHa HAa JHUCT KapTo-
Ha HAH daHepH);
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JHHEAKY NpPo3payHyio Aaa paboThl ¢ HOMOrpaMMOi;

pe3HHOBYIO Tpyllly;

HeCKONAbKO Oy/aBoK;

TaO/NHIYy TeMnepaTypHBIX NONPaBOK K apeoMerpy;

OnaHKH rpadHukoB A MOCTPOEHHs KPHBOHK T'paHYyJ/IOMeTpHYECKO-
ro cocTaBa rMHHUCTOIO FPyHTA B noayJaorapudpMmuyeckoM maclurabe.

Tapuposka apeomerpa. Tlepex noab3osanueM apeoMeTpPoOM Bbl-
NONMHAETCH €ro TapHPOBKa, 4YTO He0OXONHMO AJIS nepexopa OT MoKa-
3aHH apeoMeTpa K omnpenesieHHi0 JAHaMeTpa H TIPOLIEHTHOro cozep-
KaHUA YacTHU rpyHra. TapupoBKa BHINOJIHAETCA B CJelyiollieM no-
pAAKe:

) Onpenensiercas o6beM AyKoBHUH apeoMerpa Vo. Idas 3roro
NMOrpyXalT apeoMeTp A0 HHXKHeH MeTKH WIKaJibl B MePHHIi HHJIMHIP,
B KOTOpui HaauTo 900—920 cu® aucTUANNPOBAHHONK BOXH C TeMIe-
parypoit 20°C. O61beM BHITECHEHHON BOAL paBeH HCKOMOMY 00beMmy
AYKOBHUbI apeomerpa Vo (caud).

Hanpumep, kxoanvyecTso sBoanl B LuJAHHApe paBHO 900 cm3, nocae
norpyxeHHsa apeomerpa (a0 orMerku 1,030) ypoBeHb BOnbl MOAHAN-
ca o 965 cm3. CaemoparenbHo, Vy=965—900=65 c»3.

2) Onpeaensiercs paccroniue a (cm) OT HeNeHHs WIKaAbl apeo-
meTpa 1,030 no uentpa BoAoHU3IMelUleHHA JyKOBHUbL. [das 3Toro B uUH-
JAUHIAP, B KOTOPOM 6yIdeT MPOH3BOAUTBHCA aHanu3, Haaupaior 900 caud
AUCTHAAKPOBAHHON BoAbl ¢ TteMnepatypoit 20°C. Ilorpyxaior apeo-
MeTp Ao NOABEMAa ypOBHSA BOAB B UMAHHApPE HA NOJOBHHY 00beMa
JYKOBHLL H YAEPXKHBAIOT apeoMeTpP B 3TOM NojaoxeHuH. Jlnnedkoh
H3MepsAeTCA pPacCTOAHHE OT YPOBHA BOAW A0 noka3aHua 1,030 Ha
KaJge apeoMeTpa, OHO COCTABHT BeJHUHHY @, NOCTOAHHYIO OJIA JdaH-
HOTO apeoMeTpa.

Ina npuBeseHHOro Bhllle MpHMepa ¢ 00beMOM JYKOBHUH apeo-

Metpa 65 cM® u nepBoHavyaNbHBIM YpOBHeM BOAHI B nuauuape 900 cu®

65
BOoJAa NpH NMOFPYXKeHHH H0JKHA NOLHATbCA A0 ypoBHa 900+ 5 =

==032.5 cMm3.

3) Uamepserca AAHHA WKaJabl apeoMeTrpa, T. €. MOCPeACTBOM JiH-
HellKH onpelensierc paccrosHHe Mexay ormerkamu 1,030 u 1,000,
oHa o6o03Havaerca uepe3 [ (cm) M sBAseTCa NOCTOSAHHON ANA 1aH-
HOTO apeoMerpa.

4) H3Mmepsiercs BHYTPEHHHR [OHAMeTP CTEKJAHHOTO UHAHHIPA
d (cm) c TOYHOCTHIO 10 | MM, ,
3,14-d-

4

6) Ha oCHOBaHHH BceX BbillleyKa3aHHHX BeJHYHH BBHINOJHANOT Bbl-
yHCNIeHHe o dopmylie:

30 —M V
H, == 1+ (e—2¢)

5) Boiuncaserca naoilalb UuAHHApa: F = oM.
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3aecy f1, — 3Hauedue noxasateds Ha Jgepof uyacTH wKags VIl noMorpammu;
30 — yHCI0 THICRUHDIX jJedeHuidl Ha HiKajke apeomerpa or aeneHnsa 1,030 no 1,000;
M — yHcao THICAYHBIX AeNeHH Ha WKaJje apeoMerpa or aeneHHsa 1,000 no nosepx-
HOCTH CYCNEH3UH; 3TO €AHHCTBEHHAA NepeMEeHHAasa BeJHUYUHA I NaHHONO apeoMeTpa,
3aBucAllan or rayGHHo! ero norpyxeHHs. M nocneroBaTenbHO COCTABJAAET Bejd-

guHy ot 0 no 30, nosroMy sbludcAeHHe A, peRyT, NOACTABARR BMecTo M ueabie
gucaa ot 0 no 30.

Kaxpgoe HafileHHOe 3HaueHHe f, OTMeyaercs Ha HOMOrpamme
(puc. 17) na seBoit yacTH BepTHKaAbHOM WKaaw V1I, n npotus Hero
BhicTaBaderca 3HaveHHe M (ot 0 go 30) Ha npaBoit wacTu 3Toft wKa-
Jbl. B naabHeninem npu pabore ¢ STHM apeoMeTpPOM OTCUET N0 HeMY
R, HaHeceHHBII HA WUIKaJay, Bceraa OyAeT COOTBETCTBOBATH 3HAYEHHIO
M. TTosToMy npu npuMeHeHHH HOMOTpaMMH NpPH H3MEpPEeHHAX NaH-
HHIM apeoMeTPOM HCMNOJBb3YIOT TONBKO NPaBYIO YacTb R BepTHKaNb-
Hoit wxaan VI, a neBok ee yactoio A, He noJb3ylOTCH.

Ha "Homorpamme, npHBelleHHO# Ha pHuc. 17, npaBas yacTh R miKa-
Al V11 HaHeceHa B BHIe npHMepa; ee CTPOAT OJASA KaXAOro apeo-
MeTpa, HCMONAL3YeMOr0o MPU aHaJau3ax, BO BpeMsa TapHPOBKH.

TapnpoBka apeoMeTpa BKJIOYAaeT TakXe ONnpedesieHHe NMONPaBOK

K OTCYeTaM Ha HyJieBoe MI0OKa3aHHe apeoMeTpa, Ha BLICOTY MEHHCKa
H ZHCrepraTop.

[TonpaBka Ha HyJ/ieBOe MOKa3aHue oNpeAeasieTCss NpH H3MepeHuu
NJAOTHOCTH AHCTHAJHPOBAHHON BoAbl ¢ TeMnepatrypon 20°C, Hasauto#
B uuauuap. PasHuua Mexay noxasaHveM apeoMerpa INpH STOM H
3HavyeHueM 1,000 asnasercsa BeanunHon nonpasku. IlonpaBky npu-
6aBJAIOT K KAaXKAOMY OTCYETY, €CJIH apeoMeTp NpH NpoBepKe NokKa-

3an MmeHee 1,000, n BHIYHTAIOT, eC/iH NTOKa3aHHe NpuU npoBepke OLLIO
Goaslue 1,000.

[TonpaBky Ha BbBICOTY MEHHCKa BBOASIT TOJMbKO B TOM CJyuae,
eC/IH apeoMeTp Ha 3aBoje Ohlii rpafyHpoBaH TNO HHXHeMy Kpalo
MEHHCKa, O YyeM JeJlaeTCs HAANHCh Ha lIKaJgae apeomerpa. Ilpu 3a-
Mepax CYCTNeH3HH, BBHAY ee HenpPOo3payHOCTH, OTCYET BeAYT NO BepX-
HeMy Kpawo MeHHCKa. BeanyuHa nonpaBKH YCTaHaBJAHBaeTcs MNPH
NpoBepKe apeomerpa B BHIOPAaHHOM UUJAMHIpPE, KYAA HAMHTA AUCTH]-
JHpoBaHHas BoHa npH TeMmneparype 20°C, nu paBHa pasHHlle B OT-
CYerax MeXXAy BepXHHM M HHXKHUM KpasaMu menucka. [Tonpaeka npu-
6aBaseTca K KaXAOMY OTCYETYy IIpH 3aMepe NJOTHOCTH CYCMEH3HH.

[lonpaBKy Ha aucneprarop, T. €. 100aBKy pacTBOpa K CYCNeH3HH,
paspyluaiowero KOMKH H NpensTcTBYIoliero 060pasoBaHHi0 XJOMbeB,
OnpeAensioT Npu ABYX NOBEPOYHBIX U3MEpPEHHAX aPEeOMETPaMH B 1iH-
JHHApE, KyAa B MepBOM cayvyae Oblna HaJAHTa AUCTHIAJNHPOBAHHAA
BOJa, a BO BTOPOM cJayuae Ao0aBjeH AuCHepratop B ToM ob6beMe,
KOTOPbIii 1o6aBaseTcA NPH OObLIYHBIX H3MepeHHAX. PasHoCTh MeXny
RTOPbHIM W TMEepBBIM OTCYETOM €CTh TNONpaBKa Ha HAHCMeprartop, ee
BCerja BbLIYHTAIOT U3 OTCYeTa IO apeoMeTpy MpH onpeneyeHHH IIoT-
HOCTH CYCIIEH3HH.

[lpu apeomerpHyecKOM aHaJiH3e B NOKA3aHHA OTCUETOB JOJKHA
TaK)Xe BHOCHTbCA MOMpPAaBKa Ha TeMMepaTypy cycneusuu (Taba. d).
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Ta6auya 5

Temneparypa MNonpaeka TeMmneparypa [lonpaska
CYCMEN3HH, K OTCuery CYCNeH3NH, K OTCUeTYy

°C no apeoMerpy °C no apeoMerpy
10,0 —1,2 20,5 +0,1
10,5 —1,2 21,0 +0,2
11,0 —1,2 21,9 +0,3
11,5 —1.1 22,0 +0,4
12,0 —1,1 22,5 +0,5
12,5 —1,0 23,0 +0,6
13,0 —1,0 23,5 +0,7
13,5 —0,9 24,0 +0,8
14,0 —0,9 24,5 +0.9
14,5 —0,8 25,0 41,0
15,0 —0,8 25,0 41,1
15,5 —0,7 26,0 +1,3
16,0 —0,6 26,5 41,4
16,5 —0,6 27,0 +1,9
17,0 —0,5 27,5 +1,6
17,5 —0,4 28,0 41,8
18,0 —0,3 28,5 +1,9
18,5 -0,3 29,0 +2,1
19,0 —0,2 29,5 +2,2
19'5 _011 3010 +213
20,0 0,0

[Todzoroska npobot u nposedenue anasusa. 1) IloarorosaeHHylo
HaBeCKy IPpyHTa MOMeLIAIOT B NJIOCKOAOHHYIO K06y o6beMoM 250—
500 cu®, 3anuBaOT AUCTHAJHPOBAHHOH BOIOM, BCTPSAXHMBAIOT H OC-
TapAaT Ha cyTkH. [lanee pobGasasior 0,5 cm® 25%-Horo pacreopa

aMMHaKa H KMNATAT B TedyeHHe 40 mun — | ¢, cuuTas ¢ MOMeHTa 3a-
KHIMaHHA.

[Mpumevanna: |. Ilpu onepaTuBHOM KOHTpOJe B caydasx, Korfa B npobe
rpyHra, B3ATOf AN apeOMETPHYECKOro aHanaH3a, ocHoBHas ¢pakuns 0,1—0,05 s,
KHNAYEHHA MOXKHO He NMPOMSBOAHTH, OrPAHHYHBIUHCL JMLIb KOHTPONBHBIM CONOCTA-
BHTEAbHLIM ONpeeNeHHeM TIpPaHYJIOMETPHUECKORO COCTaBa HECKOAbKHX 06pasuos
C MpeaBapHTENbHbLIM KUMIAYEeHHeM H 0e3 KHNSYeHHS.

2. [1pu onepaTuBHOM KOHTpPOJe H TPYHTAX, He coldepKamHx OGOALUIONO KOJH-
yecTBa (6otee 10%) rauuuervix ¢pakunfi u Pppaxuufi, Koary/sHpYIOMMX B CYCNeH-
3HH, MOXHO MOJIb30BaTbCS He AHCTHANHPOBaHHON, a OOHYHOM YHCTOH HeMHREpaNH-
30BaHHOH BOAOH. B 3ToM caydyae TapupPOBKa apeoMe€Tpa NPOHU3BOAHTCA B TaKO#R
xe soge. OcobeHHOe BHUMAHHe HANO YAeJNATHb yyeTy NONPAaBKH Ha HyJeBOe ROKA-
3aHHe apeoMeTpa, KoTopas B 3THX CAYUafAX BHIYHTAEeTCA H3 BEJHUHHBI OTCYETa NO
apeomeTpy.

2) CycneH3’io H3 KOJIOHI mocje KHNgYeHHss U OCThIBaHHA nepenu-
BalOT B LHAHHADP eMKocTbio 1000 cu3; nnamerp ero aonxKeHn 6biTh Ta-
KHM XKe (C OTK/IOHeHHeM He Gonee *1 mM), KaK Yy UWHAHHAPA, B KO-
TOPOM NMPOH3BOAHJIACH TapHPOBKa apeoMeTpa.

[Tpn noMoll pe3HHOBOM I'PYILUH TaKOH Xe BOJAOH, Kakas OpaJiach
ANA aHANH3a, CMBIBAIOT OCEBUIYI0O B KOAOe MYTh H TOXEe NMepPeBOAAT
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ee B UMAHHAP. 3aTeM B UHAHHAP A00aBAAIOT BOAY, 4100bl OOWMKiX
06beM cycneH3HH paBHsaJAcA TouHo 1000 ca’.

3) Bs6aarthiBaloT Mewajkoi (puc. 18) cycnmeH3nio B HHINHApE
B TeueHHe | mun, npouspoas 30 ABHXKEHUHA cCBepXy BHH3, IOC/e Yero
MyCKaloT CEeKyHIAOMepP.

4) Yepes 20 cex OCTOPOXKHO OMYCKAIOT apeoMeTp B CYCMEH3HIO

(NyKOoBHUA He AO/KHA KacaTbCi CTEHOK WHJHHIAPA) H Hdeaal0T OT-
cyeThl MO lIKaJe apeoMmeTpa

yepe3 30 cex, | mun u 2 mun.
ApeoMerp nocjie 3THX 3aMe-
pOB BbLIHHMAIOT, OOMBIBAIOT,
BHITHPAIOT HACyXo H NnoMella-
0T B NIPHIOTOBJIEHHHA pALOM

UWJHHADP C YHCTOH BOJOH.
[anbHeliline 3aMepbl NpoOHU3-
BONAT uepe3 O, 15, 30 mun, 1,
2, 3, 6 v 24 4. [Ipu Kaxaom
3aMepe apeoMeTp NOrpyxKaior
B8 CYCMeH3HI0 He3axoaro Ao
speMeHH 3aMepa (5—I0 cex)
H KaXAbfl pa3 H3BJAEKAOT
ero, oOMbIBalOT H BBHITHPAIOT.
[Tpoao/MXKHTENBHOCTD aHaJH-
Puc. 18. Mewaaka aaa B36antuBanua 3@ ONPENCIAETCA BPEMEHEM
CYCIEH3HU. OCAXKIACHHA YAaCTHK B CYCIICH-
3uH. OH npojoaxaercs Ao
TeX Mop, MoKa apeoMerp MOKaxker HyJieBOe 3HayeHHe R (¢ yueToM
NMONPAaBOK) HJAH MOKA KPYNHOCTb OCTABLUHUXCH YaCTHL B CYCNeH3HH
ctaHeT MeHbllie 0,005 mm.

5) 3anHchb OTCYETOB MO apeoMeTPy AeNAlOT YINPOLLEHHLIM NyTeM,
AJIS Yero B MNOKa3aHUAX OTOpachHBalOT eAHHHLY, 3 3aANMATYIO NepeHo-
gas'rz)ua TPH 3HaKa Bnpaso (Hanpumep, sMecro 1,0252 szanuchiBaloT

,2).

6) IlonpaBKy Ha TemnepaTypy BHOCAT B oTcuer no taba. 5. Ilpi
Temneparype 6osee 20°C nonpapxky npu6aBadIOT, a IPH TEMIepaType
MeHee 20°C — BBIYHTAIOT.

7) B oTcyerbl BHOCAT MOMpPaBKH Ha HYJeBOe MNOKa3aHHe apeo-
MeTpa, Ha BHICOTY MEHHCKA H Ha JHCNepPrartop.

8) Ilo nokaszaHHAM NpH NOTPyYXKEHHH apeoMeTpa AJAs KaxKaoro
MCMpaB/AeHHOTO orcuetra R ycTaHaBJAHBaeTcss MO HOMOrpamme
(puc. 17) nuamerp uyacTHi TPyHTa, COOTBETCTBYIOIUX NAHHOMY OT-
cyery. Koy anA nosb3oBaHHWA HOMOTpaMMOH TNOMelleH B NMPaBOM
HUXHeM yriy auarpammbl. s Kaxporo apeomerpa RoJKeH ObTh
MOATOTOBJEH OTACJbHLIA 3K3eMILIAP HOMOrpaMMbl C TapHPOBKOWH;
Ha HOMOTPaMMe 3aNHCHIBAETCAs HOMEp apeoMeTpa, COOTBETCTBYIO-
LiHiT 3aBOACKOMY HOMEpY Ha ero LKaJe.

Oasa noAcyeroB MO HOMOrpaMMe HYXKHO 3HaTb YAeJbHbiH BeC
TPYHTA, KOTOPHIH ONpeneyiAeTCad, KaK YKa3blBaJoCb Bbillle, 3NMH30IH-
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YeCKH, HECKOJIbKO Pa3 3a ce30H AJA KaxXAoro Buiaa rpyHta. [1o yaeas-
HOMY BeCy TpyYHTa OTMeuaercs COOTBETCTBYIOWlasi TOYKA Ha BEPTH-
Ka/JbHOA 1IKaJje HOMOTpaMMmul [/, npospaunon AuHefiko# 3Ta TOuKa
COeIHHAIeTCA C TOYKOH Ha BepTHKanau [/, xapakrepu3aylouieii TeMnepa-
TYpy cycnensuu. I1poaonkenne 3Toft AMHHK OTMeuaeT TOUKY Ha Bep-
THKaJH [, 3lech B HOMOrpaMMy BKaJibiBaeTcsi HroaKa. 3aTeM Ha npa-
BOH cTOpoHe BeprHKanau VII (wkana R) HaxoAuTCs TOYKa HCNpaB-
JIEHHOI0 OTCYeTa MO apeoMeTpy, H OHA COeduHsAeTCss JHHeHKOH C
TOYKOH Ha BepTHKanu V/, cooTBeTCTBYIOLEHl BpeMeHH 3aMepa apeo-

MeTpOM. [Tpononxxenue

3TOH JNHHHH BJIeBO, Ha nepe-

CEeYeHUH ¢ BepTHKaAbIO V, 100 s Mo _{lpeo
OTMEYaeT TOUKY, oOnpeme- . PLUS=% ;!!!.EE-"II
AAOUWYI0 CKopocTh naje- gappe=dfi b il 11111 11T
HHA vacTHU. 31ech TaKXe g 1zdEERINREITE
EKaJibiBaeTc Hronka. JIu- 84, REERAIRRENI
HeAKOH 3Ta TOYKA COedH- e BEREAIAA
HAETC C paHee HalilleHHOM 240 BRI
TOYKOM Ha Beptukaau [, u & BRI
nepeceyeHHe 3TOH JHHHH C §20 =.-.l|.l I
BepTHKaabio IV onpepnens- l-.llll=||||
€T HCKOMYIO TOYKY, 00603- "g ERERIRREEIN
Havyalomyio aMamerp ya- SREIs 0 9N o
CTHLI IPH JaHHOM OTCHeTe < §8SSs 33833 8%
aPeOMETPOM. Luamemp vacmiiu, Ma

9) Ilocne Toro, Kak Puc. 19. Fpaduk rpanysomerpHuecKkoro
onpefeneHbl  Bce  AHa- CQCTaBa TPYHTa.

MeTPb YaCTHL, COOT-
BETCTBYIOLLIHE OTCYETAM fI0 AaPEOMEeTPy, BBHIYHCAAOT coOdepKaHHe
yacTHll @ B NnpouUeHTax pa3MepoM MeHee KaXXAoro AHaMmerpa, Hai-
IeHHOro no HoMorpamme. Pacyer Bellercs no ¢opmyJae:
1k
I

rae yr — YIAeNbHbIA BeCc YaCcTHU rPyHTa; E — NpoueHT COXePIKaHHA YacTHUL TPYHTA,
npoutealunx 4yepea curo 0,1 mm mo oTHOWEHHIO KO BceMy oOpasiy rpyHTa, B3ATO-
TO AJIA 8HAJN33 Ha TPAHYAOMETPHRECKUN cocTaB (BKAWUAA CHTOBOH H apeoMeTpH-
gecKnit cnocobbi): ecan B obpasue He 6bao wacThy kxpynHee 0,1 um, To E=100;

go— BeC B3ATOH npoOnl PPYHTA 119 2PeOMETDHYECKOro aHajJ u3a ¢ NONpaBKoH Ha

THFPOCKOTIHYECKYI0O BOAY HIH MPHPOAHYI0 BJAAXHOCTb. B ciayyae, ecaH B3ATas
ANA aHaau3za npoba rpynta Oblaa BhicyuwleHa B OlOKce A0 NMOCTOAHHOTO BECa NpH
tremnepatrype 100—105°C, oxnaxieHa B SKCHKAaTOpe # B3BELEHA HENOCPEACTBEHAD
nepen nomeuleHneM B KoaAGy ¢ Boaof A 3aMauMBaHMA (MM B3BellleHa B Ko.0e
cpasy nocie BLICYWHBaHHA), go ABAAETCH BecoM nNpobu B abconwThO Cy-
XOM COCTOSIHHH; R — HCTpaBJfieHHbINt OTCYeT MO apeoMeTpy (C yyeToM nonpaBoKl).

IMockoarky B npuBefeHHOn (opMyne nas KaxIoh mpooOut nepe-
MEHHBIM ABASAETCH TOAbKO R, cHayaJ/a MOACYHTHIBAETCA BbiparKeHHe,
crosiluee nepen R, a 3areM, nyTeM YMHOXeHMs Ha R, cOOTBETCTBYIO-
ulee NpoueHTHOe collepXKaHue ¢ppakunii P.

10) Ha ocHoBaHHH MNOJAyYEeHHBIX pe3yJbTaTOB CTPOSAT KPHBYIO
OAHOPOAHOCTH TIpPaHYJOMETPHYECKOro cocTaBa B NoayJorapH¢pmH-
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yeckoM Macuitabe (puc. 19). I'paduk crponrca ot 0,001 g0 0,1 uau
0,25 munm. Ilo nonyueHHON KpHBOH rpadpHUYECKH OnpenensioT NpOLEeHT-
HOe coflepXaHHe dpakudit B HpHHATHIX pa3mepax 0,256—0,1; 0,1—
0,05; 0,06—0,01; 0,01—0,005 u menee 0,005 mx.

PesynbraThl onpeneseHus rpaHyAOMETPHYECKOro COCTaBa rpyHTa
apeoMeTPHYECKHM METOAOM CBOLAT B cllelHaJbHBIH XYypHaJ, ¢popMma
KOTOporo nomewteda B npuaoxenuu llI, ¢. 11,

[Ipumeph:

. O6paseu rpyura comepxur 20% uvactuu Kpynuee 0,1 um u 80% mensye
0,1 mm. Hapecka 39,0 ¢, yaenpHuli Bec rpyHTa ye=2,67 2/cu®. Toraa

e E 2,67 80
D = ('l'r_' l 'E;) R = (2-:'67—:—1* 375) R=328R%.

2. O6paseu rpyHTa He COACPKHUT yacTHiL KpymnHee 0,1 MM, TaK KaK NOJHOCTLIO
npoceuBaica uepes cuto 0,1 mm, H BeCb COCTOHNT H3 YACTHU MeHee 3TOr0 AHaMerpa

(100% wmeavye 0,1 mam). HaBecka 28,22 2, yneabHuiit Bec rpyura 2,63 2/cud. Toraa
Ir E 263 100
¢=(Tr— ] ."E,;)R=(2_'63__1'28‘22)}?:5!78}?%'

3. Onpenenuth apeoMeTpHyYeCKHM cnoco6OM colep)KaHHe Gpakuuil MeHee
0,] ux B oOpasue rpyHta, KOTOpoif NpH NPOCEHBAHHH HA TPYHTOBHIX CHTAaX Nan
ocTaToK & Ha HHXHem cHTe 0,1 mm 580%; ynenbHH#i Bec rpyHTa yr=2,65 2/ca.
Hasa apeoMeTpHyeckoro aHaiau3a B3fATa HaBecka g,=40,99 2. 'pyur B BO3AywWHO-
CYXOM COCTOSHHM, THIPOCKONMHYECKan BJAaXHOCTb W=5,68%.

Xoa onpeneneHna cJaemyIOMIMI:

& 4099 @ 4099
80 = 7001w =1 F001.5068 — 1,0668 — 5079 2

E=100—% = 100 — 5,80 = 94,20 %,
(1 E 265 9420\
D= ('l'r — 1 gg) R = (2,65-—- 1'38,79) R = 39,19R.

Ha9 ananusa B3fAT apeoMeTp <€ HOMEpOM Ha mKajae Ne..., AAS Hero cyM-
MapHas NMompaBKa K OTCYETY HA MEHHCK H HYJIeBOe MOJOXEHHe HIKaJAbl COCTaPHAA

+0,4; apeoMeTp 6bl1 NMPOTApHPOBAH, K AAA Hero Oblia pa3MmeyeHa mIKajsa R Bep-
tikaan VII uomorpammbl. PesyabTaThl onpeaeneHHa cBeieHW B Taba. 6.

[Ipn HaAUMuMH 32COJIEHHBLIX TPYHTOB HJIM T'PYHTOB, KOAryJaHPYIO-
[UHX B CYCHEeH3HH, NPOBEPKY HA KOAryJAAUHIO W apeoMeTpHUECKUMH
aHaJIH3 NMPOH3BOAAT B cOOTBeTCTBHH ¢ yKasanuamu [OCT 12536-67.

B Tex cayyanx, KOrga apeoMeTpHueCKOMY aHa/NH3Y NMOABEpraercs
FPYHT, npoceanHblit He yepe3 cuto Ne 0,1 (0,1 mm), a yepes Apyrue
cdra, Hanpumep Ne 0,25 (0,25 mm) uau Ne 0,05 (0,05 max), Meron
pacueta cofepxaHua ¢pakuuii ocraerca TeM XKe. B ITHX cayyasx

B8 dopMyae
. r £
P = (Tr — 1 gD)R

3HayeHHe E paBHO NpOLEHTY cOAdepXKaHHA TPYHTa, Npolueruiero ge-

pe3 yKazaHHble CHTa, a Zo— BeC HaBeCKH B a0CONIOTHO-CYXOM CO-
CTOSRHHH, B3ATOH AJIA aHAJH3A.

B npakTHKe MOT'YT BCTPE4aThCA CJAYyvaH, KOrjia copepxanue ¢ppax-
uHit MeHee 0,1 sum, Hau MeHee 0,25 uau 0,05 mm, B 3aBHCHMOCTH OT

pasMepa OTBepCTHi HHXXHEro CHTa, onpenenanoCb H3 yC/AOBH#A, 4YTO
60
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Coaepixa-
. ue ¢pax-
Ynpowen- ,,f,',‘,"g.,“;ﬁ:, Temne- | Temne- |Ucnpas-| Huamerp :;.nﬂ ?jtgﬂee
BpeMa | orever le nonpaskofi| PATYP2 | paryp- |AeHHblfl | vacTHU REHHOM O
OT H3YAAR | ng apeo- | Ha Menuck |CYCHEH-] Has | OTCYeT [(NO HOMO- | Awamerpa
aHaAH3R MeTpy R, | ¥ DoAoxce- | 3HHA, |NONPaB-ino apeo-| rpaume), |n0 COBOKYH-
Hue .0° C kKa | merpy MM HOCTH, %
(no pacqe-
TY, CTP. 99)
<0,l 94,20
30 cex 23,5 23,9 18 | -03 ] 23,6 0,076 92,32
1 mun 23,2 23,6 18 |-031( 233 0,050 91,14
2 Mun | 230 23,4 18 | -03 1] 231 0,034 0,36
O Mun | 223 22,7 18 |}—0,3 | 224 0,020 87,61
15 mun | 21,8 22,2 18 |—03] 219 0,013 85,65
30 Mun | 203 20,7 18 |—03 1} 204 0,0076 | 79,77
]l « 18,5 18,9 185 | —0,3 | 18,6 0,005 73,03
14 30aeun| 17,7 18,1 19 |—-02 (179 0,004 70,25
3 4 14,5 14,9 19 10,2 | 14,7 0,0029 | 57,70
6 « 8,0 8,4 15 |—-081 76 0,0011 | 2991

OT — A0, MM*

0,1-0,076
0,076—0,050
0.050—0,034
0,034—0,020
0,020—0,013
0.013—0.0076
0,0076—0,0050
0,005—0,004
0,004-—0,0029
0,0023—0,0011
<0,0011

Coaepxa-
RuameTp YacTHU Hue YacTul
KaXxa0f ¢pakuuu KaxcaoH

¢pa:‘|iuu,

1,88
1,18
0,78
2,75
1,96
5,88
6,74
2,78
12,55
27,79
29,91

Tab6auya 6

Coaepatine

dpakuui, %
Huasmerpu ;

Yacruuy 8 PE =
NPUHATHIX @ - 8— o
ppaxunax, ZS=x =S

¥ &dsgz| €=
2g¥3| 28

0,1-0,05 306 | 31
0,00—0,01 8,76 | 8.8
001—0,0056 | 935 (| 93

0,000~0,0021 29,22 }26,5**
< 0,002 43,81 |46,5%*

* [Tomemarts 3TH rpadul B XYPHaa apeOMeTPHYECKOrO aHANH33 HAH TabaHLY NPH HAXOWKAEHHUH coaepxaHus GpakunH B
OOUICTIPHHATHIX FPaHHIIAX NO KPHBOH TPAHYAOMETPHUECKOTQ COCTABA HET HeOOXOAMMOCTH; OHH HY X HL! TOABKO BAR CAyYaesB pac-
YeTa COLEepXaHHua ¢pakunii MeTOAOM HHTeprnoaupoBauuf. OnpeneaenHHe cocraBa no GpaxKuHAM MOXHO BHIMOAHHUTD NO rpadHky
HAH PacyeToM NyTeM HHTEPNOAHPOBAHHA. UTOOLl HaHTH, HANpUMED, B PacCMATPHBAEeMOM Clyuae PacueTOM cojepkaHue Ppakuni
ot 0,05 no 0,01 wnm, Hano cnoxuty comepxanne ¢pakunh B rpanuuax or 0,05 no 0,013 uxu (549%), 3ateM conepkanne PpakuuH

ot 0,013 no 0,0076 wu (5,88%) noaeants B oTHowenwn 30:24; naa storo 5,88
utb Ha 30, noayuurca 3,27%, n npuGABHTb STO YHCAO K paHee HaineHHOMY: 5,49 4 3,27 = 8,76 %.

pasigeauth na 54 (1. e. 0,0130—0,0076) n ymno-

** Pa3unua B NPOUEHTHOM COAEPIKAHHH MEAKHX (pakuuit, TOAYUeHHOM NO KPHBOH K 1O PacueTy MeToJOM HHTEepNnoAHPO-
BaHua, B AAHHOM npHMepe 3ZKOHOMEpHA, TaK KaK B NEpPBOM Cay4ae OHA ONpeAcAnnach NO 33KOHY NPONOPUHOHAALHOrO ACASHUA,
a BO BTOPOM — MO 3aKOHY ACrapHyMH4ecKOro pacnpeleseHHs, H NPH CPaBHHTEAbHO OOJALIIOM HHTEPBane MeXxjay TOYKAMH

pacxoxaeHne HeH36eXHO,



BeCb FPYHT, B3ATHHA AJA ApEOMETPHUYECKOro aHajH3a, npouiea yepes
HHXKHee CHTO, T. e. E=100%, Torna Kak B AefICTBHTEJbHOCTH OH CO-
CTaBAsAeT JHIDb AONI0 B oOuei npobe Ha rpaHyAOMeTPHYECKHHA CO-
CcTaB. TaKHe CJAy4aH BOSHHKAIOT, Koraa apeoMeTpPHUYECKHA aHaJIHS
BLIMIOJIHAETCA C ONO3ZAaHHEM OTHOCHTEJbHO CHTOBOr'O H NPOBOINHTCA
He3aBHCHMO OT Hero. B sToM cayvae mepecuer comep:xanus ¢pax-

UHit Ha o6iuyio npoby Bemercs no ¢opmyne D= 'I_EO'(')- rae

P — paKTHIeCKOe CoAepXaHHe ¢pakuun, %; P — comepikanue
¢paxkuuu, %, HafixeHHOe H3 ycaoBHA, uT0o E=100%; E — Ko/NHYecT-
BO IpyHTa, NpolleAllero vepe3 HHXXHee CHTO TNPH CHTOBOM aHa-
ause, %.

HopMa aHanH30B apeoMeTpHUeCKHM Cnoco60OM NpH onepaTHBHOM
KOHTpOJIe 33 HAMBIBHHM TPYHTOM YCTaHaB/JAHBAeTCA MECTHOA HHCT-
PYKLUHeH NOo reoTeXKOHTPOJIO H HOMIKHA COCTAaBAATD B CPEIHEM OJHO
onpeaesieHHe Ha 1—3 or6opa npob Ha rpaHyIOMETPHUYECKHfI COCTaB.

[locne BoiNoMHEHHA apeOMeTPHYECKOro aHa/H3a [aHHbie no on-
pefesIeHHIO COdepXKaHUA MeNKHX (dpakuui J0/KHH ObiThb nepenuca-
Hbl B OOULH{i XXYPHAJ TPaHYJOMETPHUECKOro COCTaBa, NMpHUYEeM He-
00xoAHMO MNpOBepPATh, YTOOB CyMMa COAepXKAHHA BcCeX (paxkuuit
cocrasaana Touno 100%. Ecan cymMa npoueHTOB Bcex ¢pakiuHii
Goabile (Hau MeHbuie) 100% Ha Beanuuny mo 1%, pasHuily BbiuH-
Talor (MAH npubasasioT) H3 HauGoabllero InpoieHTa (pakumH.

B XypHaJ rpaHynoMeTpHYeCKOro cOCTaBa NpOUeHTH ¢pakuuf
BHOCATCA ¢ ToYHOCThbIO X0 0,1%.

B ¢opmynax MeTomHKH apeoMeTPHUECKOrO aHa/NH3a TPYHTA
'YAeJbHHHA BeC BOABI NMPHHAT paBHbIM 1 2/cmd.

[locTpoeHHne rpadHKa TPaHYJNOMETPHULCKOTO
cocTaBa BHNoAyJOorapudPMHYEeCKOM MacmTalfe

[lo ocu abcuucc OTKAAABLIBAIOTCA BeJUUYHHB, NPONOPLUHOHAJNbHDIE
norapupMam AHaMeTpa YACTHI, a MO OCH OPAHHAT — CyMMa Ipo-
LEeHTOB (ppaKuuit MeHblile JAHHOro AHaMerpa (pHC. J).

Ias mocrpoeHusa miKajabnl OCH abcuuce CHavajda He0o0X0oAMMO
BblOpaTh OCHOBaHHe IIKAJH, T. €. AJUHHY OTPeskKa, COOTBETCTBYIOLIEro
lg 10. Ecan 3a uwero npuuaTh 5 cM, To 3Ta ANHHA GyAeT COOTBETCTBO-
BaTb HHTepBany or 0,001 no 0,01 mm, satem ot 0,01 o 0,1 mmu n
nXaapuie ot 0,1 no 1,0, ot 1,0 10 10, ot 10 10 100 mx u 1. A. [TosTOMY
y Havana mKaau crasart 0,001, a y Kaxao#h caefylolsedi MeTKH, OT-
Beyalolieli OCHOBaHHIO INKaJbl (T. e. yepe3 KakKAnle 5 cM) — COOT-
sercreenno 0,01, 0,1, 1 ma u 1. . Echan B cocTaBe rpyHTa MenakHe
¢paKkmHH OTCYTCTBYIOT, TO B HayaJjle KOOPAHHAT CTAaBAT pa3Mmep Ha
OdKH HAHW ABa nopsaAka Beuilie, T. e. 0,01 uau 0,1 xm, H BCA WKana
CABHTaeTCH BJIeBO.

Ona neneHHa KaXKAOro HHTEpBaja B JOrapHPMHUECKOM MAacCIlTa-
6e nocrynaior Tak: ecan lg 10=1 Gyaner coorsercTBOBAaTL O CM, TO
lg 2=0,301 Gyzer coorBercrBoBaTh anuua 0,301 X5=15 cu, u co-
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otBercTBeHHO 1g 3—0,477X5=2,4 cu; 1g 4—0,602X5=3 cn; lg 5—
—0,699X5=3,5 cu; 1g 6—0,778 X5=3,9 cu; Ig 7—0,845X5=4,2 cx;
1g 8—0,903X5=4,5 cx u 1g9—0,954 X5=4,8 cu.

Ot Haya/la KOOpAHHAT H OT HauaJa KaKIOoh rpaHHYHOA METKH,
COOTBETCTBYIOLLe/i OCHOBAHHIO LIKaJhl, OTK/AAABBAIOTCS BNpaBO Npo-
MeXYTOYHbIE MeTKH, OTBeyallllie HaHIeHHHM 3HauyeHHAM B Jora-
puPmMHUecKOM MmacmiTale, U NMPOTHB HHX CTABAT COOTBETCTBYIOUIHE
seanunnbt: 0,002; 0,003; 0,004 u 1. a. ¥ B caeaylollleM HHTepBajle —
0,02; 0,03: 0,04 u 1. 4.

Ha ocu opauHAT 1IKajda NPOUEHTOB YaCTHI CTPOHTCR B OOBIYHOM
nopsake.

Ilocse HaHeceHua LIKAA Ha oCAX rpadHuKa AAa NOCTPOSHHS KpH-
BOil ONHOPOAHOCTH COCTaBa HeOOXOAHMO NepecCYHTATb COAepKaHHe
4acTHI TPyHTa B (PpaKuUuaX 1O COBOKYMHOCTH, T. €. ONpeneauTrb HX
CYMMapHOe KOJHYeCTBO MeHee MAAaHHOrO AHaMeTpa, COOTBETCTBYIO-
miero NpUHATHIM rpaHuuam ¢pakuuin (0,005; 0,01; 0,05; 0,1; 0,5;
| mu v 1. 8.). [Ipumep nepecuera conep:kaHus 4acTHI 1O COBOKYN-
HOCTH QpakuHi npupeseH B tabJ. 7.

Tabauya 7
'3 Coaepxatye Coaepxatue
Wil ko | P | ot
M .u.u} ' AMAL ¢paxuuit, %
oT 5 20 2 2,4 MeHee 9 100
oT 2 a0 1 8.2 MeHee 2 97.6
ot 1 no 0,5 32,4 meHee 1 89,4
ot 0,5 no 0,1 48,5 meHee 0,9 57,0
or 0,1 no 0,05 7.3 venee 0,1 8,5
menee 0,05 1,2 meHee 0,00 1,2
100

Ha opaunartax no NpUHATHM rpaHuuaM ¢pakuui oOTMeyaoT npo-
UCHTHOe COUepPXKaHHe 4YaCcTHI MeHee NAHHOro AHaMeTpa, TOYKH coe-
AHHSAIOT JIOMaHOM JHHHEH H NONYYalOT KPHBYIO OLHOPOAHOCTH B MOJY-
JorapHpmuueckoM Macmrabe. Xapaxrep KpHBHIX NOKa3blBaer Cre-
fleHb HeOAHOPOAHOCTH COCTaBa IpPYyHTA.

Kos¢dnunent GuAbTpallRH TPYHTA

Kosppuunenr PuHAbTpaALHH XapaKTepH3yeT BOAONPOHHHAEMOCTb
TPYHTa H PaBeH CKOPOCTH QHAbTPaALHH B I'PyHTE NMPH HANOPHOM rpa-
JAHeHTe, paBHOM eldHHHUe. BHpaxkaior Kos¢ppuuHeHT PUIAbLTpauUU
B M/cyr nau calcex.

[Tpu onepaTHBHOM KOKTpOJie NPUMEHAIOTCH ABa cnocoba noJseso-
TO OnpenReneHma KoddPHNHeHTa QUABTPALHAH: C NMOMOMIbIO TPYOKH
Kamenckoro (unu Tpy6ok K®) uau nanusom B mwypd no crnocoby
boaasipeBa. [Tepsulit cnoco6 npuMeHsieTcs A MeCYaHHX, cynecya-
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HBIX, NHJAEBATHX IPYHTOB, He COAEpXKAaLIHX 4YacTHL TpaBHA Kpyn-
nee 5—10 um, BTOPOH — AAA rpaBRAHBIX TPYHTOB.

Kospduuuenr Puabr-
paudl VIS CYIVIHHKOB H
TJtHH onpellefifeTcd B Ja-
CopaTopHaX Ha cHeuualb-
hbiX npHbopax, No3BOJAIO-
LIHX NPOH3BOAHTL ONHTHE
MPH pa3HbIX HANOpPHHX
rpanHeHTax.

o e g Ty W — — -

OnpenejseHHe KO3(-
brnunenra ¢uabTpa-
UWU B MOAEPHU3HUPO-
paHHO#N TpyOGke Ka-
MEHCKOTO

i
—

1
I

= g

Heo6xoaumoe  o60py-
goBanuve: Tpy6ka Kamen-
ChOro B BHAe pexylero
LHAHHApPaA BHICOTOH 250 MM,

nnaMerpoM  50—60 mm,
TOJUIHHON  CTeHOK l—
[,5 MM, CO CheMHOR ceTva-
Toii (HHaMeTp OTBepCTHH
0,15 mm) xpbitikon (pHC.
20);

IITaTHB AJIA TNOABECKRH
TPYyOKH;

CEKyHAOMep;

TepMOMETP;

6aTapelHbIA CTaKaH
uiau 6GaHka, MNOACTaB/AE-
Mble oA TPYOKY;

UUAMHAPH [OJS BOIM
emkocthio 1 u D 4;

cralbHag JNHHEHAKa HIR
HOX;

KypHaa Asa 3anHcCH.

250
Bormoyka ne Juamempy

- Bl e oy e e e W W R o wm B e e Al =T = o = o o e e e En - o o . W

H

Puc. 20. MonepHn3upoBaHHAA
Tpy6ka KameHCKOro

J—cTekngHHan TpyOxa & 6 Ma; 2-—
KOABUO 1 6 MM (Meab); J—pesBHOBHA.
Mamier; 4—koaeHo © 6 am (Mens);
5—xopnyc npuGopa (ronlthHa CTEHKR
1,0-1,5 MX); 6-—ceTka AaTyuRim
(0,15 Mm); 7—CcpeMHan Kpuilika,




[Topsanok paboTH ciaeayIOLHA:

1) TloBepXHOCTb HAMBTOTrO rPYHTA, Fle HAMEYaeTCA OnpeleciieHHe
Ko3puuneHTa PUABTPALMH, PACYHIILAIOT A0 HEHAPYIIEHHOTO CJOf.
Odnsa onpenenenna xkodpdbuuueHra PuAbTpalUy B HOPMAJBHOM OT-
HOCHTeNbHO HAMNJAACTOBAHHA HanpapieHHH (OOHIYHO B BEpPTHKaAJb-
HOM HanpaBJIeHHH) OCTOPOXKHO 3aaasauBaioT TPYOKy Kameuckoro
B rpyHT A0 Aenenus 10 cm (Haum xo yroalieHus xopnyca). 3ateMm
TpyOKy NOAKAaNuLBalOT, OCTOPOKHO BHITACKHBAIOT H CPE3alOT HOXOM
Ha HH)XXHEM TOplie H3JNHIIHKHA IPYHT 3aNOMIHLO C KPpasMH, NNOcJe yero
Ha HHXKHHA KoHell TpyOGKH HaZeBalOT CeTYaTyIo KpHIIKY. Ecan necok
OYeHb MeJIKHA H MPOXOAMUT CKBO3b CETKY, TO MOXHO YAOXKHUTH HaR
CETKOH cofi 6ojee KpynHoro mecka ToJuunHoi 0,5—1 cu.

Hns onpenenenua KospdHuHeHTa (PHAbBTpPALHH B HaMNpaB/eHHH
BIOJIb c/10eB HaMBIBa TpyOKy KaMeHCKOro 3agas/iHBalOT B 'OPH3OH-
TaJbHOM HaNpaB/ieHHH B cTeHKy wypduxa (raybunonr 0,4—0,5 ),
npeiBapHTeJNIbHO OTPHITOr0 B HaMHTOM IpyHTe. TpyOKy 3amasau-
BalOT OOLIYHO TaM, rae GepyT npoby Ha 06beMHHII Bec.

2) TpyOky MenjieHHO OMyCKalOT B LHJAHHAp BhicoTOR 20—25 ca,
HanoJIHEHHbBIA BONOH, M HaCHINAIOT OTOOpaHHLIN TPYHT X0 NOABJAE-
HHA BOAbI Ha NMOBEPXHOCTH. BoAy B UMAMHAP TNOCTENEHHO NOMAJH-
BalOT, HO €e YPOBE€Hb He AOJXKEeH NpPeBHIATh BHICOTH CJ0s IecKa
B Tpy6Ke.

3) Ha noBepXxHoCTb HacHILEHHOrO BOAOH FPYHTa HaCHIMAIOT CJAOM
B 12 cM COPTHPOBaHHOTO IPaBHA 019 NpeAOXPaHEHHA TPYHTa OT
pa3MbiBa NPH HanoAHeHHH TPYOKH BOAON M yCTaHABJAHBAIOT TPYOKY
Ha WITATHB HWJM CNeLHaAJbHYIO MOACTABKY, NMOMeLIeHHYIO B UHIHHIAP
HJIH NOANOH C BOAOH.

4) Tpy6Ky HANnOAHAIOT YHCTOM BoHOM [0 ypoBHA Ha 1—2 cm
Bbile neneHWA 20 cu, 3aTeM OLICTPO NMOAHHMAIOT €€ H 3aKpPenasior

Ha lITaTHBe TakK, 4YTOOH NMPOCOUHBUIASACA 4Yepe3 IPYHT BOAa CTeKaja
B 6aHKY, He MOATONJAAA IPYHT B TPyOke.

5) Onpenensilor nNo CeKyHAOMEepYy BpeMs NMOHHXKEHHA YpPOBHA B
TpyOke OT AedeHusa 20 cu mo neneHHs 15 cu (ana MeHee NpoHHIAe-
MbIX FPYHTOB — A0 AeJeHMAa 17 cm. HAH NOCAeAOBaTeNbHO, MO Mepe
CHHXKEHHS YPOBHS, OT AeneHHa 20 uepes 1, 2, 3 cu 10 neaenna 17).

6) 3amepsaloT TeMnepaTypy BOAHI.

7) Ha oCHOBaHHH NOJYYEHHHX MAAHHHX BHYHCIAAIOT KO3 PH-
HHEHT QHJABTPALHK NO CleaAylolied Gopmye:

{ $
- )
rae Re — kod3dduuveHT ouaAbTpaUNH, cx/cex; | — anuHa nyTH QPUALTPALHM, (M
(npH 3anonHeHHH TPYGKH rpyHTOM a0 aeneHHs 10 cx [=10 cu); T — BpeMa nouu-

XKeHUa ypoBHs BOAH B TpyOKe OT leneHHAa «20» N0 3alaHHOrO MENIEHHR, CeK, S —

BEJIHUKHA NOHHXKEHHA yBgma BoJN B TpyOke 3a ppems T, cu; A — nepBoHavanbubiil
Hanop, cx (06bYHO =20 cu)

Bennuuny ¢yHKunH, saBHCAulell OT OTHouleHHA S/A, 1. e. [(s/h),

onpeneasior no taba. 8. Aasa yckoperns BhiuncaeHHf Koddpduuuen-
Ta (pHAbTPALlHH NpHBeAeHa HOMOrpaMMa Ha pHc. 21.
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S s S s S s 3 $
OO R O] T
0,01 0,010 0,31 0,371 0,61 0,941 0,91 2,408
0,02 0,020 0,32 0,385 0,62 0,967 0,92 2,026
0,03 0,030 0,33 0,400 0,63 0,994 0,93 2,659
0,04 0,040 0,34 0,416 0,64 1,022 0,94 2,813
0,05 0,051 0,35 0,431 0,65 1,050 0,95 2,996
0,06 0,062 0,36 0,446 0,66 1,079 0.96 3,219
0,07 0,073 0,37 0,462 0,67 1,109 0,97 3,907
0,08 0,083 0,38 0,478 0,68 1,139 0,98 3,912
0,09 0,094 0,39 0,494 0,69 1,172 0,99 4,605
0,10 0,105 0,40 0,510 0,70 1,204
0,11 0,117 0,41 0,527 0,71 1,238
0,12 0,128 0,42 0,545 0,72 1,273

0,13 0,139 0,43 0,562 0,73 1,309

0,14 0,151 0,44 0,580 0,74 1,347

0,15 0,163 0,45 0,598 0,75 1,386

0,16 0,174 0,46 0,616 0,76 1,427

0,17 0,186 0,47 0,635 0,77 1,470

0,18 0,196 0,48 0,654 0,78 1,514

0,19 0,210 0,49 0,673 0,79 1,561

0,20 0,223 0,50 0,693 0,80 1,609

0,21 0,236 0,51 0,713 0,81 1,661

0,22 0,248 0,52 0,734 0,82 1,715

0,23 0,261 0,53 0,785 0,83 1,771

0,24 0,274 0,54 0,777 0,84 1,833

0,25 0,288 0,595 0,799 0,85 1,897

0,26 0,301 0,56 0,821 0.86 1,966

0,27 0,315 0,57 0,844 0,87 2,040

0,28 0,329 0,58 0,868 0,88 2,120

0,29 0,346 0,59 0,892 0,89 2,207

0,30 0,357 0,60 0,916 0,90 2,303

8) Onuir no onpenencuuio ko3pdunuentra PuabTpauuu ¢ 0To6-
paHHHM B TPYOKY rpyHTOM NOBTOPAIOT He MeHee TpexX pas H 3a Ko-
HEYHBIA pe3ysabTaT MPHHUMAIOT CPENRUA M3 BCEX BBIYHC/ACHHBIX Be-
JUYHH KO9QPHUHEeHT duabTpanmnHH. Bmecto Tpex oAMHAKOBHX ompe-
JeJIeHHH MOXKHO BHIIOJNHATH aHAAU3 MPH CHHXEHHH YPOBHA BOAH Ha
Pa3HylO BBHICOTY S, HampuMep, Ha 1, 2 u 3 cm, H OCPEAHHTD MOJNYYEH-
Hble 3HaYeHHA Ko3pdHUHeHTa PUAbTPALHH.

Ins KpynHO3EPHHCTHIX FPYHTOB onpelienelue Ry peKOMeHAyercs
NPOBOAHTD C MEeHbIUHM HanopoM. C sToli ueabio NOArOTOBNCHHYIO ANA
oneita TpyOoKy KameHnckoro, 6uCTpO BHHYB M3 6aTapeiiHOro crakasa,
rge NpoBOAHJNIOCH HacHILlleHHEe BONOH, YCTaHABJHBAIOT B HAINOJIHEH-
Hylo Boxo# GaHKy BhICOTON okoa0 10 cm, KOTOPYIO B CBOIO ouepeab
CTaBAT B LUKPOKYIO 4YallKy A/ NpHeMa creKalotlefi BOAN. B sTom
cllyyae nepBoHavajJbHHIA Hanop Oylder H3MepPATbCA He OT HeJNEHHA
«20» no meneHus «0», a ot nenenns «20» Ko ypoBHs BOAH B 6GanKe.
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Bce naHHble, noayyeHHble B npoliecce ONbiTa, H BHIYHC/EHHbIE Be-
JHYHHLI KO3PPHUHEHTa PUAbTPALMH 3anUCHIBAIOTCA B XKypHaa. [lpu
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Puc. 21 Homorpamma 1aja onpenenenus kospdpuunenta Puapt-
paunu B Tpybke Kamenckoro.

3TOM J0J/IXKHA YYHTHIBATbCA TeMmepaTypHas MONpaBkKa C TeM, YTOOK
PHBECTH BCE pe3yJbTaThl K OAHOH H TOH XKe YC/NOBHOA TeMmepaType

+ 10°C.
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HanGonee ynoGHO moas3oBaThca TeMNepaTypHbHM KosdduilHeH-
TOM 2: K nonpaske no popmyne Xasena; on npeacrasaser cob6oit 06-
PaTHYIO BeJHYHHY STOA TeMNepaTypHOfi nompaBku ', 1. e. AocraToy--
HO YMHOXHTb HaHZeHHHN KO0S(pPuuHeHT PHALTpAUHH HA TeMnepa-
TYPHBIi KO3(p(PHLHEHT, YyTOON MNOJYuHTb SHauYeHHe Ko3ddHllHEeHTA
¢uabrpaunu npu 10°C: ky = &y - &, (R: npuHHMAaeTca no taba. 9).

Tabauya 9

£°C k, l 1°C k, ' £°C R
1 1,37 14 0,89 27 0,66
2 132 15. 0,87 28 0,65
3 1,26 16 0,85 29 0,64
3 1,22 17 0,83 30 0,62
5 1,18 18 0,81 31 0,61
6 1,14 19 0,79 32 0,60
7 1,10 20 0,77 33 0,59
8 1,06 21 0,75 34 0,58
9 1,03 22 0,74 35 0,57
10 1,00 23 0,72 36 0,56
11 0,97 24 0,70 37 0,55
12 0,94 25 0,69 38 0,54
13 0,92 26 0,68 39 0,53

Yro6bl NepecyHTaTh BeAHYHHY Ko3dpouUHeATa (PHABTPAUHH HZ
Pa3MepHOCTH «cm/cek» B Pa3MepHOCTb «<M/CYyT», HANO HaAECHHOE
3HaYeHHe YMHOXHUTL Ha 864.

[Mpumep. Onpenenuts k03pPuUHEHT GHALTPALUHH NMPH NOHMIKEHHH YPOBHS.
B Tpy6xe KameHckoro npn neppoHauasbHoMm Hanope =20 ca Ha | cm—3a | mun

45 cex, 2 cm— 32 3 mun 50 cex U 3 cm — 3a 5 mun 32 cex, npu panHe nyTH Guab--
Tpauuu 10 cx u TeMneparype {=16°C,

Pe3yabTaThl onpeneneHna csefelis! B Taba. 10.
Tabaruya 10

= é . sz |3 = =
21 | |2 R22 |Fe | B |.B
2 z x| &3l Kosppuunen 222 |3 sz8 [szk
Fe|Ss|E gl 8 . 1222 |5 533 1538
s" e.lz Jegt © clm.:_b'rpauuu. +23 |E& 2% |zay
slaE|eV)=S| = p—, MceK =,Sx|ORE| €8° |er _
elE=|S° |%a| 2 « |a xadlfaal €25 |0
o€ ﬁ*g“:“ -4 — LR °oos 8:& o XL
E2R8cEca] & [ele| ~Is ~ Orscitece]| =282 |x282
X
£3
20110116| 1 | 105]0,05]| 0,095 | 0,051 0,0048
20110116] 2 {230]0,10{ 0,044 | 0,105 0,0046 10,00481085 ] 0,0041 | 3,5
20)10}116] 3 | 332}0,15} 0,030 | 0,163 0,0049

1
! TemnepatypHasa nonpaska no ¢popmyne XaszenHa uMmeer pHuA: % =(,7+0,03¢°



[loacuer rosdpdHuHeHTa PHALTPALUKH BeAeTcs A0 NECATHTHICHY-
HbiX I0JIeH NPU pa3MEePHOCTH «CM/cek» U A0 AECATHIX AOJEH NMPH pas-

Ea)eplgocm «Mlcyr». PopMa XypHasna npuBeAeHa B npuaoxenun I,
. 12-a.

Onpenenenune ko-
spPHUHEeHTA DUAD-

TPauHH B Tpy6Kax
CIIELUTEO u Ko

[Ipu otcyrcTBHH TpY-
6ok KameHckoro, He BhI-
AyCKaeMblX LEHTPaAH30-
BaHHO  MPOMHILIJIEHHO-
CThIO, onpenesenne
GHABTPABHOHHBIX
CBOACTB HaMBITHIX nec-
YaHbIX TPYHTOB MOXKHO
NPOH3BOAHTL B TpyOKe
CIIEUT'EO (no noMes-
KAaType 3aBOROB TpPYO-
ki Ko&-00M, Ko-00
# Ko&-01). Ocuosnas
Tpy6Ka (puc. 22) npen-
crapiser coboit noJuift
MeTaJJINYECKH LHAHRAD
aHaMerpoM S50—60 mmn
pauHo#t 110—120 M,
OOHH Kpa# ero CKoueH
orroueH. Ha MepHHR
CTeKNAHHBH  LHJIAHHAD
HaHeCeHBl ABe HIKaJbl —
OAHA C LIeHOW JeJIeHHS
yepe3 1 cu®, no apyro# Puc. 22. Tpy6xa CIEUIEO
H3MEPAETCA OTHOLUCHHE ] —MepHUR UMANRLD; 2—BEPXHAR KPHIWKA; I—Me-
'Q/F. HGOGXO.H.HMOG 060- TanAHYecKan Tpybka; 4—HHKHRA KpbHWwKa; 5—aAwbip-

qaToe AHO.
pyAoBaHue OJA ONbiTa:

Tpybka K®;

CeKyHaoMep;

TEPMOMeTP;

Oatapefinblfi cTakaH AJa CJIHBA BOAB M RMHAHHAP C BOLOMA;
XKypHadn.

[lopsimok onpeaeneHUs:

) 3anoanuth TpYOKY 3 HCHHTYeMBIM TPYHTOM (mpH onpeznene-
HHK Ko3pPHIHeHTa QHALTPAUHY HA OOpasne ¢ HeHapYLIeHROR CTPYK-
Typoit TPYOKYy Hafio 8aZaBHTb B rPYHT).

2) IlponspectH mnocTeneHHOe 3aMauHBaHHe TIpyHTa B TpyOke
CHU3Y BBEpX.

........
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3) 3anoJHHTb MepPHbIA UHAHHAP BOAOH, ONPOKHHYTb Had TPYOKOIT
H YKPeNnuTb B BepPpXHeH KpulllKe TaK, 4YTOOH rOPJHIILKO ero OTCTOoANO
OT NOBEPXHOCTH IpyHTa B TpyOke npHOaH3HTenbHO Ha 0,5—1 mau..
B TakoM BHAe MepHHA UMJAHHAP OydeTr aBTOMAaTHYeCKH NOALEpKH-
BaTh HaA o6GpasuoM NOCTOAHHHA ypoBeHb BOAM. Bceaeacrsue npo-
CayHBaHHA BOAK 4epe3 oOpa3el STOT YPOBeHb NMOHH3HTCS, B MepPHbIfH
HHJIHHAD NPOpBeTcA My3hipeK BO3AYyXa, H COOTBETCTBYiOllee KOJH-
YeCcTBO BOABI H3 Hero BHHAET. ITHM HOCTHIaeTcsd MOCTOSHCTBO rpa-
AHEHTa, YHC/eHHOE SHayeHHe KOTOpPOro paBHO eNHHHLE, TaK Kak
B NLAaHHOM cJiyyae Hanop paseH AJAHHe NYyTH PHABTPaLHM.

Ecan nocne ycraHOBKH UHJHHAPA B HErO NPOPHIBAIOTCA KPYNHbIE
nysbipbKH BO3AyXa, He00XOAUMO OCaAHTb MepHbIi WHJAHHADP HEeMHO--
ro rayoxe B rpyHT H A00HTbCA, 4TOOH B HeM vyepes BOAY INOAHHMA-
JAHCh TOJMbKO MeNKHe NMy3hIpbKH BO3AyXa, caedylolliHe OAHH 3a HOpYy-
THM Ha OAMHAKOBOM PACCTOAHHH.

4) 110 JOCTHXKEHHH YKAa3aHHOro peXHMa 3aMeTHTb Ha LiKaje ypo-
BeHb BOObI B MEPHOM IHJUHAPE, MYCTHTh CEKYHAOMEp H uepes omnpe-
JeneHnoe ppema (50—100 cex ansa neckos, 250—500 cex ansi cyne-
CeH) 3aMeTHTb BTOPO#A YPOBEHb.

5) Iloncyurath Kospduuuent ouaptTpauuu no dopmyne: kp=

= %-F, rae g—oﬁ'bem npobunbTpOBaBINEnics BOAR, cm3; T —
BpeMma, cex; F-—naomwlanp nonepeyHoro cedeHus TpyOku, ca’. Hce
Mo/ib30BaHue WKaJjabl Q/F nosposser ynpoCTHTb BhLIYHC/AEHHE Rp.
OnbiT NOBTOPAIOT HECKOJABKO pa3, UTOOLI MOJYUHTb CPELHIOI Be--
JHYHHY Ko3(pdHuHeHTa PHAbTpPALHU; 3aMephl pacxola BeayT NpH
pPasqHYHBIX NOHHXEHHAX YPOBHA BOAH B MEPHOM LHJHHApPE 3a Bpe-

MS lT cek. Jlanusie onbita 3aHocAT B XKypHaa (npunoxenue III,
¢. 12-6).

fMpy noav3osaunn TpyOxkamun Ko,

Tabauya 11 naowaab KOTOpbiX paBHa 295 c.i*, Y106HO
—-  OpPUMEHATb  BCUOMOrateabHblH  KO3ddu-
1°C I M l £°C l M uHeHT M, YUHTLIBAIOUIMH TaKwke TeMme-

-——————————————— paTyphylo nonpaBxy. Kospduuuentr M
10 345.6 2] 259 8 HaxoauTca 1O Taba. 11 B 3aBHCHMOCTH
11 335,92 22 24,1 OT TeMnepatypbl BoAM. Toraa aag Hax0Ox-
12 329,% 23 248,6 nenua kKoddduunedTa (PUALTPALHH  RO--

13 317,0 24 243,4

CTaTOYHO pa3feantb M Ha BpeMms T cex,

14 308,6 25 238,3

15 300,4 26 233,5 33 KOTOpPO€ NPOUCXOAUT NOHHKEeHHe ypoB-
16 292,9 27 228.8 M 864 - Qk;

17 2856 | 28 | 2243 Hs (kg = 7 Mfcym; M =—F—, 3Ha-
18 278,6 29 220,1

19 272,1 30 2159 yeiue M B Ttab6a. 11 npusepexo aaq
20 265,8 F=25cus, Q=10 cad).

Onpenenenne xosppHuHenra pUAbBTpPaALHH
MetTonom boaanpena

JTOT METOA NPUMEHACTCA ANA HeCBASHHIX IPYHTOB, HAXOAAMMXCH:
BHlIe YpOBHs BOxkl He MeHee ueM Ha 0,50 x. Ilo sakony Hapcmw
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v .
Ry = 7 The Ry — KO3PPHUHEHT (PHALTPALHH, U — CKOPOCTb, [ —

HanopHblii rpagHeHT (OTHOLUEHHEe Hamopa K AJMHe NMYTH (PHIAbTpa-

ILHH).
Q

H3BectHO, 4TO U= — » TAe Q — pacxoa ¢uaAbLTPALHOHHOTO MOTO-

ka; F-—naomwanp nonepeyHoro ceueHHsi moroka. [losatoMy ky=

Q

CorsnacHo aonyuleHHio boaakipeBa (OCHOBAaHHOT'O HA ONBLITHHIX
AaHHBIX) NTPH HHOUAbTPAUHH HATIOPHHIA rpaaHeHT ONH30K K eAHHH-

ue, Toraa k¢,= F.

Meron npeHeOperaer pacreKkaHieM IIOTOKAa OT BepTHKaAH H He
YUUTBIBAaeT POJib KanHAJAAPHOCTH, YTO HECKOJLKO 3aBhiillaeT 3Haue-
HHA KO3dOPHIHeHTa PHABTPAUHH 110 CpaBHEHHIO ¢ OoJiee TOYHLIMH
MeTOlaMH ONpefieJieHHa Ry TPyHTA TOH XXe MOPHCTOCTH NyTeM OT-
KaykH U3 mwypdos. OAHAKO MpPH ONMEepPaTHBHOM KOHTpOJIe 3a NMOKa3a-
TeJSIMH HaMBITOT'O 'PYHTA 3TOT METOHA BIOJHE NPHTOAEH.

Ons onpenenenns Kospduuumenra duabtpauun no boaawipeny
HeOOXOAUMEl CleAyollHe NPHCNOCO6AeHHs H NPUOOPHL:

6auyok emMkocTbio 30—100 4, BuicoToit He Mmenee 0,7—0,8 x, cHab-
XeHHBIl Y OCHOBaHHA KpaHOM 3/4”, ¢ BOROMEPHO# CTeKAAHHON TPY6-
Ko nocepeluHe BHCOTH 0auka HJH ¢ HaHeCeHHHIMHM METKaMH Ha
BHYTPeHHefi creHKe 6auxka c ueHon pejaenus 1 4;

MeTaaaHyeckufi o6pyu (koabuo) aunamerpom 300—500 mm c 3a-
OCTPEHHBIMH KpasiMH BhiCOTON 150 ata;

Bellpa, KOoBlI, a npu GoabuioM PHALTPALHOHHOM pacxoie — 3a-
NacHasa eMKOCTb C BOIOH;

CEKYHOOMED;

TEPMOMETP AJI1 U3MepELHHS TeMmnepaTyphbl BOAH;

XYypHaN AJs 3aMHCH OMNHTA.

[IpoBenenue onwira:

1) IToBepxHOCTb HAMBITOIO TPYHTA, rle HAMeuaerTca oNnpeaesieHHe
Koa¢pduuueHTa ¢uAbTPAllHH, pacuMilaeTcsd Ha rayO6uny 5—10 cm.
B pacunilieHHyl0 nJaoHlaAKy rpyHTa BAaBJHBaerca 006pyu (KOAbIO)
Mo BO3MOXHOCTH 6e3 nepeKocoB Tak, YTOOH BHillle YPOBHA TIPYHTa
ocrajach Yactb o6pyua BHcoToH 60—70 mm. B6ausn o6pyua Ha
FPYHT yCTaHaBJIHBaeTcs 6240k TakuMm o6pa3oM, uTobbl BOla H3 Kpa-
Ha MOIJIa CTeKaTb BHYTPb 06pyua. Heo6GxoauMo B MecTe najeHHs
BOALl HA FPYHT NOACTABHTb METaJIHUE€CKHA KPYXKOK AAA TOro, 4TOOH
CTPYfl He pasMhIBaJjia FpPYHT.

2)B 6auok HanuBaercs YHcTas BOAA N0 OnpeleseHHOTO YPOBHA,
OTMEYEHHOr0 METKOH, MNocJie Yero OTKpHIBaeTcss KpaH HACTOJbKO,
YyToOBl pacxoa mnocrynaiouiefi u3 6ayka Boabl 6bl1 paBeH pacxony
buabrpylomeiica poanl. [lpn 3ToM Heo6Xxo0AHMO HeNnpepHBHO NOA-
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JHBaTbh B 0ay0K BOAY H3 3allaCHO{ €MKOCTH M NOANEPKHUBaATL ee
Ha 3TOM ypoBHe. B npesenax o6pyya Bolda mONXKHa NMOKPHBaTh AHO
Ha rny6uny He 6oJee 20—30 m#m H OCTaBaTLCA HA MOCTOSHHOM YpPOB+
He.

3) Hocae toro, xax pacxoa ¢uabTpyiolleficA BOAN CTaOHAM3H-
pyercs, noGaByeHHe BOAN B 6auoK MpeKkpaiiaercs ¥ NMPOUIBOKMUTCA
onpenesieHHe pacxofa OGbeMHHIM crnoco6om (MO BpeMeHW onyckKa-
HHA YPOBHA B Npelesax BhIOpaHHBIX MeTOK Ha creHKax 6aka). Kak
NpaBHJIO, B IPaBHHHOM TIpyHTe CTabuAHSallHaA pacXola HaCTynaer
yepes 20—30 mud, onHAKO ONKT CAEAYET BECTH He MeHee 2 4, NMepH-
ONHYECKH onpenenas pacxoa Boanl o6beMHHM cioco6oM, 0 TexX nop,
NoKa He OyleT yBepEeHHOCTH B TOM, 4YTO pacXOl ABJAETCH CTPOro
YCTaHOBUBUIUMCS.

[Ipumep pacyera xosdpduuuenta GHALTPAUKHH MO BAHHBIM H3IMe-
peHu# npuseged B taba. 12,

s KOHTPOJS KeNnaTe/bHO NMPOHSBOAHTL IBYKPAaTHOe onpefie-
Jexnne Ko3popuireHra PuALTPALUNH B TOUKaAX, OTCTOAWHUX APYr OT
Kpyra He MeHee 4yeM Ha 5 u. PesyapraTthl HaMepeHH#A HOMKHH OuITH
npuBeleHbl K TeMnepatype 10°C.

TaGauya 12
Bpems onyckaHus M A Pacxox | n l{oscbt]mm:-
me | e | oo | ol | GERP | oapal | Toatan:
B nNpea c:; METOK, cx’ nbt. calcex CAO | g
L4 Q
l | T v { Q= T | F l k¢= v3
27/X 19 57 |
54
56
Cpeanee: 56 2100 37,5 1960 | 0,0192

Popma XKypHana ¢ BpHMEpPOM IABYKPATHOTO OnpeneseHHAi KOS¢-
¢uuMeATa ¢uAbTPAllHH no MeToAy DbBoannipeBa ¢ HECKOJNbLKO HHOH
cHCTeMO#l 3anHCH npuBeleHa B npuiaoxeruu 111, ¢. 14.

KoauuectBo onpeneneunii KoappuuHeHra PUAbTpALUH YCTaHAB-
JIMBAeTCA MECTHOM HHCTPYKuUHesi no xourtpoao. [IpH npuMeneHuu
Tpy6ok Kamenckoro uaum CIIELITEO onpenenenns BHNOJAHAIOTCA
06bluHO Yepe3 | —2 & o BLICOTE HA Ka)XKAOM NoMepeyHHUKe HJIH yepes
nonepeyHHK. KOJMHYeCTBO HaJJMBOB B INypdH, YYHTHIBAS TPYILOEM-
KOCTb 3TO# paboTH, KaXAbH pa3 yCTaHaBJUBaeTCcs OTAENbHO, C y4ye-
TOM MECTHLIX YCJOBHA U TpebGoBauHii I. 5.7.
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[TPH/IO)EHHE I

CABHTOMEP-KPbIJIbYATKA CK-8

Isis H3SMepeHHsI COMPOTHBAAEMOCTH TPyHTa CIBHFY B MOJIEBHIX
yolaoBHAX NpHMenserca casuromep-Kpuabyarka CK-8. C nomomsio
sTor0 mnpubopa onpenensercs BeJAHYHMHA HANPAXKEHHA CABHra T
(x2c/cM?) 3a cuer BHYTpPeHHero TpeHHa H cuenJieHHda. [IpuGop

Pic. 23. Casuromep-kpuiabuarga CK-8

f —xpuinbvaTKa, 2—YyCTPOACTBO AAR OTKANYECHHS KPLIAL-

YaTKH OT WITAKr; J—mTanra; 4—06pOHIOBAN BYYAKA; 5 —

PYKONTKA; 6—1ITaHra, 7/ —CTONOPMLIA BHMHT;, & —BHHT;

9—-60aTt; 10—nnacTuHA; H-—yni:np; 12—-8uur; 13—-uuan-
KATOP.

NO3BOJIfIeT NPOH3BOAUTL 3aMepPhl HA NMOBEPXHOCTH H B CKBaXXHHAX HA
AocratouHo Goapion raybuse (10—20 4 u Gonee), uro AOCTHraRT-
Cf HapalllHBaHHeM MeTajJaHueckux wmitanr. [Ipy HaMbiBe HeoxHOPOA-
HBIX NJIOTHH C CYTAHHHUCTHIM AAPOM ¢ nomoiublo npubopa CK-8 mox-
HO NPOH3BOAHTH 30HAHpPOBaHHE OTMOXEHHHA rpYHTA AAEPHOA SOHM
ANA QHKCHPOBAHHA TpaHHNH Nepexofa OTNAOXKeHHi H3 TeKyuero co-
<TOSHHA B NJAaCTHYHOe. ATa IpaHHKIla YCTAaHABJAHBaeTCs Mo nospJje-
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HHI0O CONPOTHUBJ/IEHUS CABHIY NPH NOBOPOTe npHOGOpa, ONyCcKaeMoro
B OTJIOXKEHHSA ANEPHOH 3O0HHIL.

CasuroMmep CK-8 cocTtoHT H3 caenylowux neraneit (puc. 23): ve-
THIPEXJIONACTHOA KPHJAbYATKHK /, WITAHT 3 H 6, COeAHHAEMBIX MEX1y
co6ofi pe3bOOBHIMH NEepeXONHHKAMH; U3MEPUTENbHOA TONOBKH C PYy-
KoATKOH 5; ynopa I/ ¢ ynpyro#i maactHHOfi 10; MBRAHKaTOpa 1aco-
BOrO0 THNA I3, 3akpennsaeMoro Ha ynope nNpH NOMOIUH CTONOPHOTO
BHHTA /; YCTPOWCTBA AAS y4yera TPeHua mitanr o rpyHt 2. [IpnGop
KOMIJIEKTYeTCst  AIBYMAI  KpHJbYaTKaMH OJHWHAKOBOH  BBICOTHE
(100 mm), HO ¢ pa3sHBHIMH AHaMeTPpaMH — 54 u 75 mm, WITAHraMH H3

HeNbHOHATAHYTHX TPYO auamerpom 22 mm n Aaunoh 1000 mm. Py-
KOATKA 5 caBHroMmepa cBo6OAHO HacaxxeHa Ha GPOH30BYIO BTYJAKY 4,

KOTOpas npHKkpenseHa x ynopy /1. Bryaka 4 ¢ ynopoM 11 kpenurca
K MepexXoAHHKY LITAHT NOCPeACTBOM BHHTaA 8. Ynpyras naactuna 10
BCTaB/NeHa B Na3 ynopa I/ u 3akpenaeHa 6oaroM 9. dedpopMmauus
nAacTHHL! /0 npH NOBOPOTE PYKOATKH C BHHTOM 12 dHKcHpyercs
HHANKATOPHOH roaoBKOR I3, KOTOpPasA HENOABHXHA NO OTHOLICHHIO
K ynopy 11. Ycunue or pyKoATKH § neperaerca ynpyro#t naacrune 10
MOCPEeACTBOM BHHTA 12, KOTOpPHIi HMeeT TPH NOJOXeHHs (IJf MOBHI-
IeHHs YYBCTBHTEJNBHOCTH NMpPHOOpPA H pacCIIHpeHHs AHANa30Ha H3Me-
pPAeMbIX KPYTALIKX MOMEHTOB).

[Ipouecc H3MepeHHs CONPOTHBJEHHA CABHIY HA TMNOBEPXHOCTH
FPYHTa OCYLUECTBJAAIOT cHAeAywomuM obpa3oM. MamepHrenbHaa ro-
JIOBKA HalléBaeTcs Ha NepexoAHHK, B OTBEPCTHE MepexofHHKa H yno-
pa 11 3aBHHUYHBaeTcCs CTOMOPHbIK BHAT 8. 3aTeM NpPH NOMOLIH Py~

KOATOK KphlJIbYaTKa / 3a1aB/HBaeTCA B 'PYHT Ha NMOJHYIO ee BHICOTY.
[lepen nosoporoM nposepsiercs NoJNOXKEHHe CTPeNKH HHAHKATOpA, K
uudepObnar e€ro yCcTaHaBJHBAETCA HA HOAb. 3aTeM OCYWIECTBAfETCR
NOBOPOT U3MEPHTENbHOA rOJIOBKH MO YaCOBO#l CTpeaKe U HKCHpyerT-
CA MaKCHMaJbHOe OTKJOHEHHe HHIHKATOpa, COOTBETCTBYIOlllce Ha-
YyaJay paspylleHHs rpyHta. BenHuydHa cONPOTHBNEHHA CABHIY TPYHTa
B Kec/cm? BBIUHCAsIETCA MO MOKa3aHHI0O HHAHKaTOpa Al ¢ moMoOuIbI»
TapHPOBOYHOTO K03ddHIUHEHTa M M NOCTOAHHOA BeAUUHHH R AN%

COOTBETCTBYIOUlEro AHaMeTpa KpbAbYATKH N0 caeayiolled popmyae:
= }7;‘- rle m={g o.; & — yros HaKMAOHAa TAPUPOBOYHOH{ NPAMOH;

k=500 npu Dyxp=54 um; R=1000 npu Dip=75 Mm.

Tapuposounnlit Ko3pdHUHEHT m omnpelenserca B pe3yabTare Ta-
PHPOBKH NMpHOOpPa COTIaCHO HHCTPYKLHH, MPUNOKEHHOA K NPHOOPY.
3OHAOBLIA CABHrOMep H3roToBJ/fAETCHA Y4eOHO-NMPOU3SBOACTBEHHHBIMH
MacTepcKUMH KaJHHHHCKOTO MOJHTEeXHHYeCKOro HHCTHTyTa B I. Ka-
JIHHHHE.,

dopma KypHasa ANA 3anHcH NOKasaHHi NpHOopa nMoMelleHa B
npunoxennu 111, ¢. 13.
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ITPHJIO)KEHHE IIF
®0PMbl KYPHAIIOB

Popma 1
XypHana HaMbiBHbLIX pa6oT (AHEBHUK)
nf. Hata | CMena Texct | [MpumMevanne
1 15/Xit| 1 HamMus npoussoguaca ao 16.00.
[Tonaua nyabnul Bexach HA Yy4acTKe
nonepeuHuxos MN 3—10. C 8.00 no
9.30 nponsBoAHAACH 3aleNKa NPOMOHH
Ha nonepeynnke Ne 4 (Bepxunit 6ved).
OTMeyeHa nojaya NyAbNbL HU3KOMH
KOHCHCTEHUHH, 4YTO nApuUBeno K obpa-
30BaHNI0 OTREJIbHLIX NPOMOHH HA MO-
BEePXHOCTH HaMbiBa. Buixoxos ¢Huab-
TPAUMOHHBLIX NMOTOKOB Ha OTKOCE RAo-
THHol HeT. C 8.00 a0 9.30 nposoan-
NaCb KOHTPOAbHAf HHBEAHPOBKA.
JexypHuliii nabopant
Popma 2
Xypuan ana 3anucu or6opa npob
Paccroanue .§ 2 g
OT OCH <
&, = = -~ _ k- X > = | $3= =
= ¢ & =+ | = @ = = S af | E22 =
oy g - T~ T~ = e D € ® T o A
Bl 2| g | § |88 | A% || 58 | 2°| 38 |258| &
| = O E | @ad | 6 | © = me | ES |meEs| E
1| 2 | 3 | 7
Popma 3
ConpoBoantTeabHbit 64aHK K npobe
1§ - P — Ne npo6ul
[Ipo6a oro6pana na nabopatopunie onpeleaeHus:
1.
2.
3.
4.
9.
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bopua 4
XypHan oupeaenehiia o6bemHuoro seca c6pocHolt Boan M kospduunenta cbpoca

= -~ = ’ -
8 § - Q: E gg g -y
. |
2 5 « | & s ¥ ¥ =X 1o | Sx | 84 | 38 g |&8 )&
S @ » o ] § 8 ®3 _E_g 5 & |2 R s " - S = & = ¥ u
&l | & e ) 3|8 | |3 ] 5ex |30 2| 5% |35 <582z |2 |5 .
s 2 | S g | 2 2 |28 | 68", | 6z |5 | Zo | 25 | 2823| 28 |a | Ea| &
Ty 8 & < e c a = s 5 =5 = B e = o 2% sslexles| =
N8 B|E| 2 | 52|52 | 5 | 3. | 3. |3dx] 282 |22 |§ |85 |55 |4%%|358|58)¢88 &
o £ - o
Sl{Z|S|&| & [dc | 88 | & | 83 | &3 | 58%] 28’ | 22 |3, | £3 | 3¢ | 52%| Js% &% =g S
12134l s 6 | 7 | s o | 10 | nu | 1 138 [1a| 15 | 16 [ 17 | 18 [19]|n]| 2

[Ipumevanne. [lpy HEOGXOANMOCTH K XypHany NPHAAraeTca BLINHCKA ¢ FPAHYJAOMETPHYECKHM COCTAaBOM nNpod naH
BKAIOYAIOTCA AONOAHUTEAbHBIE rpadul NO onpenefeHHI0 COCTaBa IPYHTa B npobe.

Popma 5-a
Xyphan onpeaeaennss o6HEMHOTO Beca H BAAXKHOCTH FPYHTA
a) apu or6ope npobd UMAMHAPOM
Bec npobu, 2 O6beMunifi BeC rpywrs,
06 2jcm
veM
UHARKADA, Koauwectso Baaru, 2 | Becosas BaaxHocT, Noanuce
BASKHON cyxoft cud BARNHOFO | Cyxoro w, %
Taw Tex

3 4 S 6 7




Ll

Popma 5-6
6) npn or6ope npob cnocoboM NYHKH

o o Bec rpywa, 2 Oﬁ‘bEHHHﬂ,H:E rpyHTA, R
o - ciC -
8 (% | g5, | #8. | 5. | 253 | B a
L
s | BE | Eeo | ES:f 3% | e : 2 |
a e % 8 § e SN xR x $ © - o s £
5| 3 | 23| 2283 | ¢33 | g3z | &35 | 2 : S 5 S 3 S
= - T & T eo 2 s @ H Sep | 33 2 > 3,2 5.0 & =
! 2 3 « | s | e | 1 ] s ] 9 | 1 i 2 | 1. |
Tpuwmeuanue Brpadax 4, 5, 6 sanuchBaeTcd BEC 32 BLIYETOM Taphl.
Popma 6
Y{ypuan oupesenenfia BAAKHOCTH B GI0KCaX H COAEpPXKAHHA THrPOCKONHYECKOA BOABI
Bec 6i0Kca ¢ CyXxuM rpyHTOM gy 2
Bec Gwkca B.umuoc;-:
Howmep Howmep Bec 6iokca gy, | € BASKHBIM rpyuta,
llata npobh: Sloxca » o rpYHTOM £,. - v £ 8 Moanucy
2 g1 — 8o
! 2 3 4 5 8 o | 10

Mpumeuarnne Cymga Beaercd 20 NOCTOAHHOTO Beca (3Hayeuus B rpadax 7 u 8 AOAKHLI COBNAAATDH),
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Popma 8

Xypnan onpeaeneHns NAACTHYHOCTH FPYHTA
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6.

Popma Y
Wypnai onpenenenns 06HLEeMHOTO BECA CKeNeTa NECYaHOro rPyHTa B NPEAEAbHO PLIXIOM W NPEAeAbHO NAOTHOM

COCTORAHUHK
(Ipeaeavuo puxaoe {[Ipenensbno naotTHoe
H T Moanw
Dara n;o%? Haeeckxa | O6ten V,| Y =—a-. O6vem Bec nycToro | Bec uMauHapa | gec rpynta G, 3 ncnoc:'lji::nit.’un
G, : o v unannapa V., | unannipa, G, | ¢ rpyntom G | g 2 G, 2 | Ta= 7 2C¥
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Popmua 20
Hypuan KOHTpPOAA 3a KaYeCTBOM HaMbIBHLIX paborT

3amevatne reoTesHHYeckoro |OTMeTka M noa- 3anuce Sakaouenue
KOHTPOAS (C YKasaHHeM TINCb PYKOBO- | OTBETCTBEHHOrO | reoTexHnue-
M nml Dara AOAMHOCTH W DaAMMAHHM auTean cumenul | paboTHMKA cKoroe
/ paboTHRKA KOHTPOAR, H ydacTka 06 | NnO Hamusy KOHTPOAS

CAeaBWEro 3aMeyaHne, o3naxomaeHuy | 00 ycTpanenuut [no pesyabrataw

H ero NOANKUCDH) ¢ 3aMevaHHeM HApYLUICHHA HcnpasaeHnt

" —— A i ———— | S —— e e N e ———— [ ————ee
1 2 3 4) 3 6

INTPHIO)KEHHE IV
NEPEYEHDL NPHBOPOB U OBOPY/I0BAHHA
ANt MOAEBOH JABOPATOPHH TEOTEXHHYECKOH CIY)MBbL
10 KOHTPOJO 3A KAYECTBOM BO3BEAEHKA
HAMBIBHOI O COOPYEHHA'
(npn o6neMe uambiBa 20 1—1,5 MaH. #° B FOR)
Becol naatpopmeHnbe nepenBuxuable Ha 10—

200 ke PI1-200 11 13 uau nepeHocHble Ha 2,5—
50 xe PH-50 L1 13-I1 1 npu nannunm raseunnka

H BaNyHa 1 wiT.
Becn yaweunbie Ha 10 x2 ¢ HabopoM rHpb HIH

HacTtoabHble nHdepbaaTurie BHII-10 | koMnaexkT
Becnl TeXHHYeCcKHe Ha 5 Ke ¢ pasHOBecaMH

BJIT-5 kr (T-5000) 1 xoMnaekr
Becbl TexHHuecKHe Ha 1 K2 ¢ pasHOBecamH

BJIT-1 kr (T-1000) 2 KOMNJAEKTa
Becni aHaJjuTHuecKHe BJIA-200 r-M BA-200 ¢
pasHOBeCaMH 1 xoMmnaekr
Hucruanarop -1 1 wr.
lilkad saeKTpHUYECKH#A CYUIHABHHIR 2 .
[Teub saekTpHueckasa HAs BhHICYMIKBaHUA Npob Ha

NPOTHBHAX 2 wT.
[TautKa aneKTpHyecKass HU3KOTeMIepaTypHas Ke-

paMHyYyecKas 2 wr.
bausa necounas 1 wr.
bans BoasiHas 1 wr.

Cura nouseHHbie I'PYHTOBLHIE B KOMIJIEKTE C pa3-
mepom sveek 10; 5; 2; 1; 0,6; 0,25 u 0,1 M,

C NOANOHOM H BepXHEH KPHIUKOH 3 KOMIJ/EeKTa
Ilpubop Asnsn MexaHH3HPDOBAHHOrO pacceHBaHHSA

rpYHTa 1 wr.
Curo c cerkoit 0,05 #u nna paccesa ¢ NOMOIUBIO

npubopa 1 wr.
3anacHaga cetka 0,25; 0,1 u 0,05 um gna rpynro-

BbiX CHT M ceTKa 1 mMm no 0,5
Cura ¢ nuamerpoM sdeek 20 u 40 mumu mo THIY

cut 13 Komnaekra KCH ¢ noagosom 1 xoMnJaexT

1 C yyeToM JAaHHbBIX Tpectra .| HApPOMEXaHH3aLHA®.
86



KanubposouHble Koablla AJAA SaMepa AHaMeTpa
yacTHl Gosiee 40 mm (NPH HaJABYHH KPYNHHX
BKJ/IOYEHU )

I'pynroHoOC ans or6opa npo6 HS-NOA BOAH

' pyHTOOTGOPHUK ¢ UHAHHAPOM AAa oT6opa mpob
C HeHapYyUIeHHON CTPYKTypo#n

3anacHule HUHAHHAPH K TPYHTOOTGOPHHKY

ApeoMeTp rpyHTOBH

Tepmomerpnl xuakoctasie TH-1Ne 1{(0-+170°C)

TepMoMerpnl pryTHbie TJI-2 Ne 1 u Ne 2 (—30--
+ 4+70°C u 0+ +100°C)

Tepmomerput pryTHhie 0+ +200°C (c ANMHMHHHM
HOCHKOM) AJs CYIIHJABHOro wWkada

Linnuaapu Mepuule crekiaaanbie 1000 ma

Linaunapul mepuuie creknanabie 500 ma

Linanuaput MepHHe cTekNAHANE 250 M

Luauunpu MepHule crekasuunie 100 ma

Koabm konHueckHe CTEKNASSHHble H3 OrHEYNOPHO-
ro crekna 500 u»

[TuknoMmerphul ¢ npureprot npobkosi na 100 x4

[InkHoMeTpH ¢ npureprofi npob6kofi Ha 200 xa

IKCHKaTOp 250 mm

[IuneTKH XHMHUYECKHE

[Tanouku crexNsiHHbie

TpyOku crexnanHbie & 6—8 mm

Bopouxn creknsaHusle & 150 mm

Boponkn crekaannnle ) 50—100 mu

Yawikn ¢apdopoBhie BHMaputedbHbie N 2

50 um

Yamkn ¢apdopoBnie BrinaputeapHsie Ne 3
@ 100 mm

Hawmku ¢apdopobnie BuillapHTeAbHbIe Ne 4—N 5
& 120—150 um

Kpyxxu ¢apgopoBuie Ha 500—1000 x»

Crynku ¢apdoposnie

[Tecruxku ¢papdoposbie

[lecTHku pesnROBHIE

[pywa pesnHoBas

Tpy6Gka pe3suHoBas & 5—8 mum

Pesuna aucroBas tomuHHOR 156—20 mm

bIoKCH anioMHHHEBHE

Kanvuunn xnopucruiit

PactBop aMMHaka (HAUWIATHPHHA CIHPT)

Hlratus naGopatTopRuifl

TurelbHble WHNLH

linarean na6oparopreie papdoposrie

Jloxka ¢papdoposas nabopaTopHan

1 xoMnaext

1 wr.

3 T
3 1uT.
4 wir.
S LUT.

10 wr.

2 T,
10 uwiT.
4 wr.
4 wWwir.
10 wir.

15 wr.
S wr.
10 wT.
2 UrT.
S ur.
10 wr.
0,3 x2
S wT.
10 wr.

10 wT.
10 wr.

10 wr.
6 wr.
4 WwT.
4 wr.
4 wr.
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Cetku ac6GecroBnie

banku peakTHBHbie ¢ npHTepTOft MpoGkok SO0—
100 ma

Tpybxa Kamenckoro (mian T1py6bkn KOP-00M;
K®-01)

{Ipu6op ana onpenenenus Kospduuuenra ¢puan-
TpalHdH no boaaripeBy, B cOCTaBe MEpPHOTO Me-
rajanuueckoro 6auka eMKk. o 100 4, xoabua

400—500 ux m 3amacHOM €eMKOCTH AAA BO-
An uHa 0,3—1 8

Konyc BacunbeBa ¢ 6anaHCHPOBOYHHIM YCTPOH-
crBom Han npu6op KOH-01

Cexynaomep C-1-2A

Pynerka ans 3amepa ypoBHA BOAW B CKBaXH-
Hax P-5006, 50

Hox ¢ WHPOKHM Je3BHeM

JInHefika Merananyeckas 250 mm

Macrepok

CoBok MeTaaHYecKu#

MonoTok

I1nockory6nm

Meluanka gnsa apeoMeTpHYECKOro anajNH3a

Hamerka ¢ KpyraoiM OHCKOM HA KOHIE

Jlonara mrhKoBas

bavyok ansa BOAH

Benpa

[IpoTHBHH MeTaJIHUYeCKHE

Melioykn moJIHSTHICHOBBIE

Meniouky MaTepuyaThe

Mapas

[lapadun

Mepnaa meraannyeckaa mocyaa MII ma 1; 2,5;
oull

@uabTpoBasbHaa Gymara

[IpuGop mna onpeneneHHA YrJa ecTeCTBeHHOro
oTkoca necka YBT-2

ApudpMoMeTp HAH cueTHas MAWIHHKA

Cuern KOHTOpPCKHE

JinHefika mpospayHas u3 oprerekna 40 cu ans
pa6orsl ¢ HOMOrpaMMoH

JIuHefika norapndMHuyeckasn

JKypHaJibl H OTYeTHBle BE€AOMOCTH, rpaduKkHu rpa-
HYJIOMETPHYECKOT0 COCTaBa B noayJjorapu¢pMu-
yeckoM Macuitalbe

Kanuenspckue npuHagnexHocth (Gymara, yep-
HHJa, KapaHAallyd, PY4YKH, JAUHEHKH, YroJibHH-
KH, KJel, pe3HHKH, KHONKH, CKPenKH)

MuanumeTpoBKa

88

10 wr.
4 wr.

3 WT.

1 wr.

2 wr.
2 T,

1 wr.
2 wr.
4 wr.
5 T
O T
1 wr.
1 wr.
3 wrT.
1 wr.
2 T,
2 1T.
3 T,
10 wr,
o0 wr.
30 wr.
10 M2
3 Ke

2 KOMNJAEeKTa
0,9 x2



Kaabka
Meraannueckufi WKad HAM ALKHK AAS XPaHEHHS

AOKyMeHTaluuu 1 wr.
OrHeryuunTeab 1 wr.
Anteyka 1 wr.

MMpumeuwanne. Mapku npuGopos npuseiennl no <«Karanory-cnpaBousuky
o o6opyrosanuio ¥ npubopaMm Aaf Aa0OpPaTOPHA CTPOUTENLHO-MOHTAXHBIX Opras
HU3aUHA K NpeanpHATHH cTpofiunaycrpun» (Crpoituspar, 1967); B atom XKe xara-
JIore yKa3aubl 3aBOALI-H3rOTOBHTEAH NPHOOPOB H 060pPYAOBAHHA.

[TPHJIO)KEHHE V
HOMEPA CETOK 1JIf CHT N0 TOCT 3584—353 u 6613—353

N cetkn E&i;ﬂ?ﬁ A ga::; .“ i N ceTkH Er%ﬂ:g::;'i: 25‘:2;:'2%
2,5 2,5 025 0,25
1,25 1,25 0315 0,315
1 1,0 014 0,14
063 0,63 01 0,1
05 0,50 005 0,05
[TPHJOXEHHE VI
YKA3AHHKA

110 NPOXOAKE WYP®OB TNYBHHOH 10 15 v H UX KPENJEHKIO

[Ipoxoaka HiypgoB B HeCBA3HLIX rpyHTax rayOuHoil 6onee 1,5 #
IIPOH3BOAUTCA C 00f3aTeIbHBHIM KpemnJeHHeM creHOK mypda. Cren-
KH Wwypda kpenarca cnaowmHon onany6kon. Ilepea Hayanom paGoTei
no wyp¢oBaHuio paboyHe NMPOXOAAT HHCTPYKTaXK MO TeXHHKe 6e30-
TIaCHOCTH H NMPOH3BOACTBY paboT ¢ 06sa3aTe/IbHOA PACMHUCKOH B XYp-
HaJse. [lgs npoH3BOACTBA 3THX paboT HOMKHA OBITb YKOMIJIEKTOBAHA
6purafla B cocraBe uYerbipex uesoBeK (1 nsoTHHK H 3 pabouux)
C pacnpenejeHneM 00f3aHHOCTEH 32 KaXIAKM H3 HHX.

[pysr u3 mypda BHHHMAETCA BPYUHYIO HJIM MeXaHHUECKH, eClH
€CTh AJi1 3TOro Heo6xoAHMoe 060pyAOBaHHe B BHIe 3JeKTPHUYECKOH
Jebenku. Py4Ho#ii mnoabeM TrpyHTa OCYUIECTBAAETCA NPH MNOMOILH
o0niuHoro (KoJsiosesHoro) sopora H 6aabuh Ha 15—20 ke rpysra.
Bopor kpenutca Ha 6peBHAaxX HJIH TOJCTHIX ZOCKAX H MPH Nocaelyio-
HieM mepexolle Ha aApyrod mypd He pasbHpaercs, a NEPeHOCHTCA
1leJIHKOM H YCTaHaBJAHBaerca Haj wWyp¢om nocjae yCTPOHCTBA Kpell-
JIeHHs1 NepBOro fpyca. Pasmepn B naaxe nepBoro (BepxHero) spyca
Kpenaenus wypda npu obiesi raybune A0 15 u# A0MKHH COCTABAATH
L79X 1,75 m unn 2X2 m, a npu ray6bune 5—7 u — 1,4X 1,4 u, TaK
KaK ¢ yrayOneHHeM KaXKAoro spyca ceueHHe wypga Oyaer cyXKatb-
ca Ha 10 cu.

Bricora kaxnoro apyca onaay6ku cocrasasetr 1,0—1,5 x, xena-
TeAbHO OJHOro BhIOpPAHHOrO pasMepa.
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Ecay HMmeercs CBepXy HACHIMHONH HJIH PHXJABII CyXO#i T'PYHT, TO
nepBHf ApPyc HeoO6XOAHMO AesaTh MeHbiledi ray6unbl (H3-3a BO3-
MOXHBIX o6BanoB). Ilocku omanyO6ku ycraHasJjauBaloTca 6e3 3a30-
POB B BepTHKANbHOM MNONOXKeHUH. Todaumuua onaay6ouyHBIX AOCOK
40 um (npu ray6ude A0 7 #) uau 60 mm (npu raybune 7—15 x);
KpenJieHHe UX NPOH3BOAHTCA BEHUAMH H3 JOCOK TOJHIHHOH He MEHee

Puc. 24. Kpenacuue mypda

a—KpenaeHie CTeHox 1wypda; OG—yCTAHOBKA
BeMuUa; 8 —cxema npoxoaky mypda.

60 mm (npu raybune wypda a0
O m) H 80 mm (npH ray6uHe 5—
7 »). Tlpu OGoabwmelr rayCume
wypdpa NMpPHMEHAIOTCA BEHUL! H3
6pyches.

[Ipu npoxoake mnocnenoBa-
TeJIbHO HECKOJIbKHX Wyp¢poB B
LHeJsiX 3KOHOMHMH JieCOMaTepHa-
JoB BCe onanybouHHie H BeRLO-
Bble HOCKH HyMepyiorcs. Ilops-

-y -

-
" - - -

m“" ACK KpenJeHHa wWypda caenylo-
el wHii. Hockn onaaybku yc-
Hun TAHABJKWBAIOTCA B BEPTHKalb-

HOM TOJIOXXeHHH MO mnepHMeT-
py wypda, a nOTOM Kpenarcsa ABYMsS BEHLAMH B NMOopaakKe, MOKa3aH-
HOM Ha pHc. 24. IlockH, cocraphfioliHe 3JeMeHThl BeHUOB, 00:3a-
TeJIbHO HOJIKHH YCTaHaBJAHBaTbCs ¢ Hatarom. Ha kaxmom spyce
onaayGKH YCTAHABJAHWBAIOTCA IBa BeHIla Kpenjenus. Paccrosinne
MeXAy apycaMu kpenaesns 75—80 cu npu raybune wypda no 7 »
n 50 cx na raybune 7—15 u. TIpu rayGune wypda or 7 no 15
BMECTO 3aMKOBHIX A0COK toamuHO# 80 mm mnpumenserca 6pyc
120X 120 sum nnn 160X 160 m#x. [Tpu 3TOM 3aMKOBHHA Opyc Ansd ABYX
CMEXHbIX BEHIOB KpeMnJeHHs ROJMXEH YCTAaHaBAHBATbCA BO B3aHMHO
NepneHAHKYAAPHHIX HanpaBieHUsX. Bca cucreMa yCcTpoOHCTBa BeHIa
cnepyollero apyca KpenjaeHusa wypda AoaxHa ObTh NOBEPHYTA Ha
90° no cpaBHEeHHIO C MPedbIAYIIHM.
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[Ipu ray6une wyp¢da 6onee 7 M BHINIOJAHSAETCA NMOBEPOUHLII pac-
yeT KpemjleHHs ¢ yYeTOM MEeCTHHX YCJOBHH.

Hocku onaayOKH AOMKHH OHTb o0o6GpesHHle HJAH LINYHTOBHIE.
Kaxanh nocneAyiolufi BepTHKaAbHHA Apyc onaayO6ku ycTaHaBJIH-
Bae}'ga BHAXJNeCTKY MO OTHOLIEHHI0O K MNpeabaylueMy c SaXoAoM
Ha 15 ca.

TTPHIO)KEHHE VI

OCHOBHbIE ®OPMYJbl AJY OMNPEAEJEHHS NMOKA3ATEJEMN
COCTABA, ®H3HKO-MEXAHHYECKHX CBOWCTB M COCTOSHHA TPYHTA

ITopucrocte 2pynta onpenensier o6veM Nycror (nNop) B eAHHHUE
o6beMa IrpyHTa HAH OTHOLIeHHe 00beMa nop kK o6beMy rpyHTa:

Tex 1w

n=sl——3x-1 - —mm—mm,
Y w
' (11.'@)71'

3AeCb 7 — NMOPHCTOCTb B A0/fAX €AHHHIUH; yr — YAeAbHH{i BeC rpyH-
Ta, elcm’, T/IM>; y» — O6bEMHLII BeC 'PYHTa NIPH €CTEeCTBEHHOMN BJlaX-
HOCTH, 2/cM3, m/m®, ycx — OObeMHHfi BeC cKenera TpYHTa, 2/cmd,
m/m®; w — BAAXHOCTb TPYBTa, %. Ecau 7 B nponenrax, nonyuennbih
pe3yapraT Haflo YMHOXHTb Ha 100.

Koaghpuyuenr nopucrocru — otHolleHHe o6beMa nop k o6vemy
CKeJieTa TPYHTA

A T — —

rie s — 6e3pasmepHas BENHUYHHA.

YW
To° 100’
170 = | — yaeavHbifi BeC. BOABI, 2/cm®, m[m®. TTOPUCTOCTD MOXHO:
BLIDA3UTh 4Yepe3 K03P(PHUHEHT NMOPHCTOCTH

[Ipy noOAHOM HacCHllEeHHU BCEX NOp BOAOH &, = rae

n=-"]__

L
-

Becosas saaxcrocts, B %:

Tw — ek 100.
Tex

Obwvemnan eraxcuocrs, B Y —o6beM BOIAL, COREPIKALIHACA B
eAHHnLne obbemMa rpyHra

w =

ek
Wy = W .

To

9]



I[Toanas 64a20eMKOCTb — BJIAXKHOCTb NMPH NOJHOM 3aMNoOJIHEHHH
Top rpynta Bonoft, B %:

Yo'

1 1
Wq = mlm-:‘m(a—-,}:)loo.

O6wvemnotil sec 2pynta nod 8000l (BO B3BEIIEHHOM COCTOAHHH),
2lem®, mims;

Ts3s = Jex — (1 — 1) 8.

Creneno eaaxHocTu (OTHOCHTENAbHAA BJAXHOCTb, CTeNeHb BOAO-

HacbilleHHsa, Ko3d@dHUMEeHT HaCHIIeHHA) — YHCAO, TMOKaskBalolliee
OTHOWIeHHe (AKTHYECKON BJAXKHOCTH K TNOJHOH BJAaroeMKOCTH:

w
P A Tew

rae ky,— BennunHa 6espasMepHas, H3MeHsieTcsa ot 0 mo 1.

Kosgpduyuenr ornocureavroli naornocru (creneHb TMIOTHOCTH
HJH OTHOCHTeNbHAA IVIOTHOCTb) XapakTepH3yeT NMJOTHOCTb CJOXe-
HHA NMeCYaHOro rpyHTa Npd ConocraBjieHHH OO0BbEeMHOro Beca CKeJera
HJIH IOPHCTOCTH NpPH €CTeCTBEHHOM CJOXKEeHHH ¢ TaKHMH XKe NOKasa-
TeAAMH NMpPH NpefejbHO NNJAOTHOM H NpeAeJbHO PHIXJAOM C/AOXKEHHAX:

D = &p—¢ (np—n)(l —ng)  Yexk—7Tp Tn

e I W

to—en  (lp—n) (1 —n) Ta—1Tp Tox

e €m, Nn H Yo — COOTBETCTBEHHO KO3(dGdHUUEHT NOPHCTOCTH, NO-
PHCTOCTb K OOBeMHHIAi Bec CKeJieTa I'PYHTa B INpeAeNbHO NJOTHOM

CJIOKEHHH; €p, Np K Yyp— T€ XKe NOKasaTeld B NpelesbHO PHXJAOM
clnoxeHuu; D — penuuuna Gespasmepuasn, H3MeHaetrca ot 0 mo 1.

Koathduyuenr ynaornaemoctu necuanoz2o epyura:

F- Ep_En np'—nn

Yucsro naacruunocTu: Wp=w,—Wp, I'le Wo— BECOBasy BAaX-

HOCTb Ha IpaHHle TeKyueCcTH, % ; wWp — BecoBas BJ/IAXKHOCTb Ha rpa-
HHLE pacKaTbiBaHud, %.

Koncucrenyus (nokasatesib KOHCHCTEHLHH) XapaKTepH3YyeT CO-

CTOAHHE TIJIHHHCTOrO TpyHTA: TBepAoe, NJIACTHYHOE H TeKyuyee H ero
CTENEHb NOABHXKHOCTH:

B — w—wp w—wp

(B — Besnunna 6e3pasmepHan).

[Toxasareab ecTecTéeHHOL YNAOTHEHHOCTU 2AUHUCTOZ0 2PYHTQ:

ET—'E wor_w

_— ¥

kd"‘—"

TAe &; — KOIPPHIUEHT MOPHCTOCTH Ha rpaHiue TeKyuecTH; ¢, — KO3hdHUKEHT
NOPHCTOCTH HAa FPaHHUE PacKaTHiBaHus.
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IToka3areab CTeneny CHATus 2AUHUCTO20 2PYRTA:

ET_E

k¢=1+ET.

T

Koappuyuent pasroseprucrocty ( He0OHOPOOHOCTY) Re== do

[Mapanxerp pasnoseprucrocru: I1=ds d.

dyo

INTPHJIO)KEHHE VIIk

HOMOTPAMMA 1A ONPEARENEHHA KOHCHCTEHURR NYJbIbl

140

1,30

o0
S

-
S8

8ec nynens unu clpocrod  Bode
S oA
> S

S
£

o

1,03

Vdeaou

1,02

1,01

Y. 1/m°

WAK CBPOCHOH BOJDI

(%
4
35
25 ‘g
20
'
oS
r5 g_ th/H’
3 -
&40 §
=70 3 >
§ S 2150 '
7 S o
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5 Q 2,60 3
S b
4 § 570 §
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Mpumep: 1=112; 1 =268, C=715%.



ITPHJIO)KEHHE IX
KJACCHOUKAUHUA TPYHTOB

A. lfo CHull 11-b. 1-62*

1. Kpynnoo6aOMOYHBIA H MecYaHbl FPyHT
XAapaKTEePHCTHKA TPYHTE BOTPAHYAOMNETPUHUYECKOMY COCTABY

Buasl KpynHooS6A0MOYHBIX K PacnpeaeseHnHe JacTHUL NO KPYNHOCTH B %
NecCYaHblx rpyHTOB OT Beca CYyXOoro rpyHra

KpyntHoo6aoMoUHbB e

Tpyur webGenucToiii (npu npeoGaana- | Bec uyactuu kpynHee 10 mm cocrapaser

HUH OKATAHHBIX YacTHl TafeuHHKo- 6oaee 50%
BLiR)

[pyur npecBanbii (npu npeobaamanuu | Bec uacTHU KpynHee 2 mm COCTaBaser
OKaTaHHEIX gacCTHU rpaBHAHbI) Gosee 50%

[Tecuanpe

Tlecok rpaeeanctbiit Bec uacTHil KpynHee 2 mm coCTapaser
G6onee 259,

ITecox xpynmblit Bec gactuu kpynuee 05 mm cocTas-
aser Goaee 509

ITecok cpenHeit KpynHoCTH Bec uvactHu kxpynunee 0,25 um cocras-
aaer Gosee 509,

Ilecok Mmenkuin Bec vacruu kpymxwee 0,] mm cocras-
Asgetr Gonaee 759,

Tlecox nbineBatTHIit Bec wactuit kpynuee 0,1 wm cocrtas-

NAeT MeHee 7o%

[IpunmMevaune [17 yCTaHOBAEHHR HAUMEHOBAHHSI TPYHTA NOCAEAOBATENb-
HO CYMMHPYIOTCA NPOLEHTH COAEPNKAHHA YaCTHU HCCIEAyeMOoro TPYyHTa, CHayana
KpynHee 10 mm, 3ateM xpynHee 2 mm, panee kpymHee 0,5 mm H T. . HaumeHosa-

HHEe FPYHTa MPHHHMAaeTCsd NO NepBOMY YAOBAETBOPAIOUIEMY TOKA3aTeqai0 B NOPAAKe
PacnofoXeHua HauMeHOBaHHH B TabaHue.

[Ipn crenedu HEOAHOPOAHOCTH MeCYaHOro rpyHTa Rx>3 K Haume-

HOBAHHIO NMECKOB FPAaBEJHCTHIX, KPYNHHX H CPeAHEA KPYMHOCTH RO-
0aBAAIOT HAHMEHOBaHHE <«Pa3HO3EPHHCTHIAI MECOK>».

XapaKTepHCTHKA TPYHTA NO CTENECHH BAAXKHNHOCT W

MaJIOBJaXKHble kR, < 0,5;
BJ1aXKHbIe 0,5< £k, <0,8;
BOJOHACHILIEHHbIe k, > 0,8.

XapaAaKTEePHCTHKA TPYNTA NO NAOTHOCTYE B 38BHCHNMOCTH
OT KoYbpdnuenra NOPUCTOCTH

CroxeHHe NeCcYaHsiX rpyHTOB

Buaut necyauux rpynTos

Cpeaneft
NIOTHOCTH Puxaoe

MaoTHOC

[lecku rpasenucrtble, KpyrnHbie @ cpef-

HUE . . . v v . v e e e e e<0,95 [0,55<¢<0,70 e>0,70
TMeckun Menxwe . . . . . . . . . <060 [060<e<0,75 €>0,75
IMecku noiaesathie . . . . . . . e<060 060<¢<080 >080
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2. F'aunucTolft rpyuT
XAaPAKTEPUCTUKE TPYRTA NNO YNCAY NAACTHUROCTHN

Buaw FAHHHCTHIX FPYHTOB I Yucao nAACTHYHOCTH

Cynecb . . . . . . . ... l<wa<7
CyrpauoK . . . . . . . . . . 1< w, <17
Fouwa . . . . . . . . . . .. wn > 17

XapaxtTepHcTHKa FPYHTAE N0 KOMCHNCTYECHILHE

Haumenosanke rpyuta KoHcHcTeHUHA
Cynecu:

TBePABIE . . . . . . . . . . . B <0

MAACTAWHBIE . . . . . & « o . 0<B<xkl

TEeKY4UHE . . . . . . . . . . B>1

CYrAHHKY H TAUHKH:

TBEPALIE . . . . . . . . . . . B <0
NOAYTBEPABIE . . . . . . . . ., 0<B<02
TYrOMJIACTHYHBlE . . . . . . . . 0,25 < B < 0,50
MATKONMAACTHYHBIE . . . . . . . . 0,50 < B < 0,75
TeKyuenaacTHuHble . . . . . ., . 075 < B <1
TeKYYHE . . . . + v v o o o o | B>1

b. Knaccupukauna dpakuufi rpyHta B 3aBHCHMOCTH
OT KPYNMHOCTR 4YacCTHU

HanmeHoBauHe ¢Paﬁllﬂﬁ I ﬂuauerp HacTHU, MM
Fauwva . . . . . . . . . .. I < 0,005
Il bl A b:
MEJAKAA . . . « « « & « o 0,005—0,01
Kpyngas . . . . . . . . . 0,01-0,05
Ilecox:
TOHKMR . . . . . . . . . 0,05—0,10
MEAKHH . . . . . . . . . 0,10-0,25
cpeaHust . . . . . . . . . 0,25—0,5
KpynHoift . . 0,5—2,0
IFpasuit (-oxa'raﬂﬂbm) Han npecna
(yrnosatas):
MEAKMA . . : . . . . . . . 2—3
cpeaHmf . . . . . . . . . . o—10
KPpYnHbLIH . . 10—20
lFaabka (axaramﬂaﬂ) wan meGeys
(yrnoBaThil):
MEAKAA . . . + « v v o« o . 20—40
cpemHsas . . . . . . . . . 40—-60
KpynHast . . . . . . . . . . 60—100
OYeHb KpYnHas . . 100—200
Baaynw (oxarannne) HAH KaMHH
(yraosarthie):
MEAKHE . . . . . . « . . . 200—400
cpeaHde . . . . . . . . . 400—800
KpyAHBE . . . . . . . . . > 800

B. Knaccupukauua necuaHoro rpyHta B 3aBHCHMOCTH OT KoddpduuHenrta
OTHOCHTEABHOH NAOTHOCTH

Poixatle , . . . 0<D <033
Cpeaueii nAOTHOCTH . . . . . . 033<D <066 95
Maothote . . .. ....... 066< D«



I'. Knacchdukanus xapbepsbX 'pyRTOB N0 HX NPHrOAHOCTH
AN BO3BEeACHHA HAMLIBHHIX NJAOTHAR

Ha ocHOBaHHH H3Yy4YeHH rpaHyJOMETPHYECKOrO COCTaBa Kapbep-
HHX TPYHTOB HaMbIBHHIX NJOTHH H pekoMengauufi CHull 11-53-73
Ha puc. 25 HaHeceHH rpaHHYHHE KpHBHE NATH 30H TPYHTOB AA%
npubauKeHHON OLEHKH TpaHyJOMETPHYECKOro cocraBa paccMaTpH-
BaeMOr0 KapbepHOro rpyHTa B OTHOIIEHHH NMPHrOAHOCTH ero aas o6-
pasoBaHHA HAMBLIBHOA NJOTHHH TOTO HJIH HHOrO THNA.

EREEARZNDEEEDA

100

S 40 v

A AL
o T AL
Nz ADATIpZEEEE

ElsSiRZAEmEEnn

WY

o &N -2 -3 o L=

S & 8§ R I Q © 9 8 829

& S & & & &S 2 & o § 8 §£88
Auamemp vacmuy ., MM

Puc. 25. pannutbie KpHBbIE 30H TPAHYAOMETPHUECKOrO COCTaBA Kapb-
epHbiX TPYHTOB, HCNOAb3YEMbLIX AAA BO3BEJCHHA HAMLIBHHIX MAOTHH.

B 3aBHCHMOCTH OT TOro, B NpeAeslaX KaKoj 30HH pacnonaraercs
KpHBas IpaHyJOMETPHYECKOrO COCTapa BbIOpAHHOTO KapbepHOro
TpYHTa, MOTyT ObiTb 06pa3oBaHbl cleAyliollHe THNH HaMbIBHOH IIO-

THHDI.

B 111 soHe — oHOpOAHAA cynecyaHas HAH JeCCOBad MAOTHHA,

B | soHe — onHOpONHAA NMecyaHasn MJOTHHA,
Bo 1l 30He — HeoAHOpONHas rpaBHiHO-eCYaHasa IJOTHHA.

Kapbepunifi rpyut IV 30HB MOXeT GbTh HCNOJAL30BAH NpPH COOT-

BeTCTBYIOIlEM OOOCHOBAHHH ANA HaMbiBa AAepHOA SOHH MJOTHHH, a
TPYHT V 30HH — A7 HaMbiBa 60KOBOH NPH3Mbl HJIH WaNKH NJIOTHHH,
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ARCTPYKILHA MO KOHTPONIO
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