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HCC/IEAOBAHHE PASMEPOB 30H VII/IOTHEHHA
MACCHBA OIT/IBIBAIOIIHX TIECYHAHBIX TPYHTOB
B3PbIBAMH TPAHILIEHHBIX 3APS/10B BbIBPOCA
B ITPOMBII/IEHHBIX YC/IOBHAX

PaspaboraHa KoMII/IeKCHas MeToAMKa OrpedeqeH s pasMepOB 30H VI/IOTHEHHS MacCH-
Ba OI/IBIBAIOIIMX IeCHYaHbIX TPYHTOB B3PhIBAMH TPaHIUEHHBIX 3apsA0B BbIOpoOca, Ha OC-
HOBe KOTODO} BIIepBble YCTaHOB/IeHbI 3KBOIIOBEPXHOCTH HX I'DaHHLIbI C 4eTbIPbMA Xa-
PaKTepHBIMH TOYKaMH M PAZAHYChl 30HbI YIIZIOTHEHHS 110 HallpaB/IgIoILHM STHX TOYeK.
KrmoueBerre c/1oBa: OrvIbIBaoILHF ITecdaHbIH IPYHT, pa3Mep 30HbI YIIOTHEHHS, TpaHIIeH-
HBIF 3apAa BbIOpOca, MeTOAHKa HCCIeI0BaHHH.

Cemunap Ne 3

a as omnpesieleHrss pasMepoB 30-
Hbl VYIVZIOTHEHUS MACCHBOB B

OT/IBIBAIONIMX TeCYaHbIX IPYHTAX B3Pbi-
BaMM TpaHILIEMHBIX 3apsaoB BbIGpOCca
[TPOBOIU/TUCH  OTTBITHO-TIPOMBIII/IGHHBIE
B3pbIBbI Ha 0ObEKTax rocynapCTBEeHHOTO
obbeauHeHns  «YPTaOCHEMaXCYCKypH-
v (Pecriy6rivika Y36ekucTan).

[poxonka 3apsAAHOM TpaHIIEW Iid-
puHoit 0,8 M u rAyOUHOM, paBHOM I71y-
OuHe MPOQH/IBHOTO CeUeHUs! BHIEMKH, B
IPYHTOBOM MAacCCHBE OCYILICCTB/ISA/IACh
akckaBatopoM ITLI-252. B uccnenosa-
HUAX KO/TMYECTBO 3apsA/IHBIX TPaHIIeH B
3aBUCHUMOCTH OT Pa3MepoOB CeUYeHUsl Bbl-
eMKH, OOpa3yeMoil B3pblBaM{ Ha BbI-
6poc, coctaBu/1o OT 2 A0 3, a paccTos-
HUe Mexay 3apsaHbIMM TpaHLIesMU B
arcriepuMenTax — 5-10 M. OntuMarnbHoe
paccTosiHe MeXay TpaHIIeMHBIMU 3a-
pAlaMy  YCTaHaB/IMBA/IOCh TIOC/E Kaxk-
IOV CepyM B3PHIBOB IO MapKuIenaep-
CKUM 3aMepaM, 3aPMKCHPOBAHHBIM I1e-
PEMBIUKOM.

3apskaHMe TpaHIIed [MPOU3BOIU-
nock rpomsbiiieHHsMU BB, npeaHasHa-
YEHHBIMU 1715l OTKPBITBIX M TOI3EMHbBIX
TOPHBIX PabOT KPOMeE MIaXT, OIMAcHbIX 10
rasy u meiziv [1].

B KauecTBe NpPOMERYTOUHBIX AETO-
HATOPOB /1Sl YCU/ICHUS] MOIIHOCTH U Ha-
[Ie}KHOCTH [eTOHALIMKM OCHOBHOIO 3apsi-
fa wcrionb3oBanu amMMoHUT 62KB  (ro-
POIIOK B Memkax Mmaccot 40 Kr), kKoTo-
PBIF YCTaHAB/IUBA/IM Yepe3 Kaxkablie 25-
40 M B 3aBHMCUMMOCTH OT MAacCOBOM
B/IQ’KHOCTU  B3PLIBAEMOTO TPYHTOBOTO
MaccuBa.

[ns vHviupoBanus BB o anve
TpaHIIeHHOro 3apsga TPHUMEHS/ICA fe-
ToHupyionmi mHyp Mapkya /I9-12 B
[IBe HUTH, KOHLIbI KOTOPOro B Hadasle 1
KOHLIE B3pbIBA@MOI TpaHIIeH BBIBOAU-
MTUCh Ha 3eMHYIO TTIOBEPXHOCTb.

OKcrneprMeHTalbHble  B3PbIBBL  ITPO-
BOAW/IVChH TIPY  PA3IWUHBIX  YAe/lbHBIX
pacxonax, paBueM 2,5; 3,0; 3,5; 4,0 u
4.5 gr/v>.

3aborika M OOBa/IOBKa 3apsAAHON
TpaHIley TIPYHTOM [MPOU3BOAW/IHCH 10
paspaboTaHHOM MeToavke [2].

[NoapelB MOATOTOB/IGHHBIX TPaHILEH-
HBIX 3apsOB BBIOPOCA TMPOU3BOAN/ICS
3MIeKTPONCTOHATOPAMH,  TOACOeANHEH-
HeiMu K [IlI3-12 B MecTax BbiBOZa Ha
3eMHOM TTOBEPXHOCTH C TIPUMEHEeHHeM
B3PLIBHOM MamMHKUM Mapku KIIM-1A.
[Mocne kaxaol cepyy ITPOMBIII/ICHHBIX
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Puc. 1. Cxema pacnonoxe-

4 HHA

TOYeK HHIKEeHepHO-
reo/10ru4eckKoro OHpO6OBa'

e
o letelialoetetet

B3PbIBOB MMPOBOAW/INCH 3aMepbl A/ OIl-
peneneHus pasMepoB 30HBI YI/IOTHe-
Husa. [laoTHoOCTh TpyHTa omnpeaensncs
rno Meroauke [3] ¢ wucrnonb3oBaHHeM
nniotHoMepa [1K3-1 kouctpykumm /1.IT.
3aropyriko.

KpureprieM olieHKM aedpopmMaliiy

CTPYKTYPbI TPYHTa CAYKW/I TOKasaTe/b
OTHOCMTE/TbHOTO M3MEHEeHHs YAe/lbHOTO
COMPOTHB/ICHUS TPYHTA BAAB/IWBAHUIO
KOHYca (yaesbHOe CONPOTUBICHNE TPYH-
Ta CTAaTUYeCKOM IleHeTpaluu) Aq, BbI-
yMcrsgeMott o popmyre:
Aq=qz-q, (1)
rae qi ¥ gz — yaenbHoOe COIMPOTHB/ICHME
IPYHTa CTaTHUECKOM TleHeTpaluu B Yc-
MIOBUSX, COOTBETCTBEHHO, A0 W TOC/e
B3pHIBA.

Takxke mpeaycMaTpyBasioCch [IPOU3-
BO/ICTBO MCIMbITAHHUM PYHTOB METOAaMU
CTaTUUYECKOM TMeHeTpalMuu IO IpodU-
715IM, PACTIONIOXKEHHBIM TIepPIeHANKY/ISAP-
HO K /IMHUM 3a/103KeHUsl 3apsiaoB, cxeMa
PACIOZIOKEHUsT  TOYEK  MHMKeHepHO-
reo/IOrMUeckoro OrpoOOBaHUA TOKasa-
Ha Ha puc. 1.

KoHcTpykims npubopa mNpeaycMar-
pUBaeT HerpephiBHYIO 3allkch U3Mepsie-
MOro MapaMmeTpa [0 IYyOHHe HCIIbITa-
HUM, NIPH 3TOM Ha HapabaHe caMOIMCLia
BOCITPOM3BOAUTCH rpadprK 3aBUCHMOCTU
COMPOTHB/IGHUS] TPYHTAa  BHEAPEHUIO
vHxekTtopa. lllar uvHKeHepHO-Teonoru-
YeCKOro OmnpoOOBaHUs  OIpeaenscs,
WICXO/1s U3 YC/IOBUS PaCTIONOAKEHHs TOUeK
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HHus: 1 - TpaHUIeHHBIN 3apsn
BB; 2 - HUHXeHepHO-
reo/IorMueckre CKBaxuHbl; 3, 4
- TOUYKM 30HAMPOBAHHUS COOT-

BETCTB@HHO 710 U TIOC/Ie B3Pbl-
Ba; YI'B — ypoBeHb rpYHTOBBIX
BOO

WCTIBITAHWUS Ha PacCTOSHU-
SIX APYr OT Apyra 25t;.
[eonorvueckoe crpoe-
HHMe Y4yacTKa U ero ruAporeo/ioruieckue
YC/IOBUSI YTOUHSI/TUCh TIYT@M ITPOXOAKU
VHXKEHEPHO-TEeO/IOTMYECKHX CKBaXKHMH U
otbopa MpoO TPYHTOB HaPYILIEHHOM
CTPYKTYpHL. [las yueTa BO3MOXKHOCTU
BAUSHUA  IIPOMAEHHBIX  MWHMKEHepHO-
reo/IorMueckrX BhIPabOTOK MPU IOC/e-
AYIOMMX HWCIBITAHUSAX  HMHCTPYMEHTA/lb-
HBIMU METO/aMH MPOU3BOAW/IACH T/IaHO-
Basl MMPHBS3Ka UX K MECTHOCTH.
O6paboTka pe3ynbTaTOB  IKCIepu-
MEHTa/IbHBIX MCC/e/I0BaHUM YI/IOTHEHHs
OIVILIBAIOIIMX [1eCYaHBIX PYHTOB B3Pbl-
BaMH TpaHIIEMHBIX 3apsa0B BhIOpoOCca
npoBoavnack no Meroavkam [4-8). I'lpu
3TOM HeoOXO0aHMMOe YUC/IO IKCIepHMeH-
TOB YCTaHaAB/IMBA/IOCh CTAaTHCTHUYECKKHM
NyTeM 0 BestnunHe KoadppUlieHTa Ba-
puaumn  Kg,p, z0OMyckaemor —ommo6ku
Kion ¥ 3amaBaeMoil HazexHocth P.
Uncno 3KCreprMeHTOB — OrpeaessieTcs

1o popmyre:
2

(2)
don

rae t - HOPMHMPOBAHHOE OTK/IOHEHHe,

3aBHCAlllee OT 3a/aBaeMOi HaAeKHOCTU

P.

[lns Hay4HO-KUCC/IeIOBATE/IbCKUX Pa-
60T pekoMeHayioTcs 3HaueHus P=0,9,
Kion=5-10%. Bemnuuna Kg,, ycraHas-
VBAEeTCs MyTeM CTaTUCTHUYEeCKOM obpa-
GOTKU 3KCIIePHUMEHTA/TbHBIX AaHHBIX 10

dopmyrie:



Puc. 2. 3aBucumocrb H3Me-

HEeHHHA II/IOTHOCTH MacCCHBa B
OI/IbIBarOLUHX nec4aHbIx
IpYHTax B3pbIBaMH TpaH-

IIeHHbIX 3apAaoB BbiGpoca
OT paccTosHus

HOCTb TpyHTa BOAM3U OdYara
B3pbIBa 10 HAIpPaB/ICHUIO K

ocu Y, paBHoH 1,5 M, nmeer
MakCUMaZbHOe  3HaueHue,
06pasyst 30HY TIOBBILIEHHOMN

K. =2100% 3)
M

sap

rie ¢ - CpeaHeKBaApaTHYecKoe OTK/IO-
HeHMne; M — MaTeMaTUUeCcKoe OXHIaHUe
Pe3ynLTaTOB M3MepeHys.

3nechb

rae X - OTae/bHBIe Pe3yribTaThl 3Mepe-
HHS; N - YKC/IO 3KCIIePYIMEHTOB.

[lpy 3HaueHnn KoaddulivieHTa Ba-
pvaumn K, nexamumx B Npenenax
Kion=5-10 %, nonyuens! sHaueHust n=3-
4 — 4yCc/IO 3KCIIEPUMEHTOB /7S KaXkaOM
TOUKU Hab/MmoaeHus.

B pesyrbTate OINBITHO-TIPOMBIII/ICH-
HBIX B3PBIBOB OIpese/leHbl Be/HUYHHbBI
I/IOTHOCTU MAacCMBa B OIVIBIBAIOLIMX
ME/IKO3ePHMUCTHIX TeCKax CO CTereHbio
nnotHoct 0-0,2.

YcraHoBneHO, UYTO  OCOBEHHOCTHIO
[IeHCTBUS B3PbIBA TPAHIUICHHBIX 3apsA/IOB
BRIOpOCa B T'PYHTOBOM MAaCCHBE OINIbI-
BAIOLIMX [IeCYAHBIX T[PYHTOB SB/SETCS
30Ha/IbHBIN XapakTep AedOpMHUPOBaHHS
(puc. 2).

Ha puc. 2 npuvBeneHsl 3aBUCHMMOCTH
V3MEHEeHMs] [IIOTHOCTM MacCHBa OIVIbl-
BAlOIIMX IIeCYaHbIX TI'PYHTOB B3PLIBAMU
TpaHILEMHbIX 3apPsA0B BbIOpOCA OT pac-
crosnus. V13 rpadprka BUAHO, UTO M710T-

nnotHoctd. [lo Mepe yee-
nndeHus TAyOWHBL  3anera-
HUS TPYHTA I/IOTHOCTh CHU-
KAeTCHd U IPH AOCTHXKEHHWU MUHHMYMAa,
paBHOro ruiotHoctu 1,22-1,25 T/MS,
obpasyercas 30Ha pasKuKeHus. [lanb-
Hellllee YBe/IMueHre PacCTOHUSA OT Oua-
ra B3pbiBa IO HAlPaB/ICHUIO K OCU Y,
paeHoit 3,0 M u 6oree, IIOTHOCTh MaCCH-
Ba B OIVIBIBAIONIMX [IeCYaHbIX TPYHTaX
BO3pacTaeT M, [AOCTMIHYB MaKCHMyMa,
pasHoro miotHocth 0,6 T/M°, o6pasyer
30HY TTOHMKEHHOM T/IOTHOCTH.

[lo pa3paboTaHHOMY KOMITZIEKCHOMY
MeToAY MCCIeIOBAaHUM MacCHBa OI/Ibl-
BAIOIIMX TeCYaHBIX TPYHTOB IIPU AEMCT-
BHM B3pblBa TPAHLICHMHBIX 3apAA0B BbI-
6poca orpeneneHsl pa3Mepbl 30HBI YIT-
NOTHEHUsl. YCTaHOB/IGHBI SKBOIOBEPX-
HOCTU T'PaHMLIbI PasMepoB 30H YIIOTHe-
HUSI C YeThIpbMfA XapaKTepHBLIMU TOUKa-
mu: A, B, C, /I u paanycel 30HBI YII/IOT-
HeHHs MO HaIlpaB/SIOIMM 3THX TOUYeK -
R R, , R R,.

Takum obpasoM, paspaboTaHa KOM-
[I/IeKCHAs MEeTOAWKa Olpele/leHUs pas-
MepOB 30H YIVIOTHEHHWS MacCHBa OINIbl-
BAIOIIMX TIeCUaHBIX TIPYHTOB B3pPbIBAMU
TpaHIIeMHBIX 3apsAa0B BhIGpOCa, Ha Oc-
HOBE KOTOPOUM BIIEpBhIE YCTAHOB/ICHbBI
SKBOIOBEPXHOCTU HMX T[PaHULBl C 4Ye-
TBIPEMS XapPaKTepHbLIMU TOUKAaMH U pa-
AWYCHl 30HBI YIVZIOTHEHWS II0 Harlpas-
MSIOUINMM 3THUX TOUEK.

& Ra, M
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