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OIIPEAE/IEHHE BPEMEHH 3AH/THBAHHUHA
H INEPHOAHYHOCTH OYHUCTKH I'/TABHBIX
BO/1OCBOPHHKOB I1OA3EMHBIX PY/IHHKOB

[poBenera olleHKH BpeMeHH 3au/IHBaHHA H MEepHOAHYHOCTH OYHCTKH eMKOCTeH I/laB-
HBIX BOAOCOOPHHKOB HACOCHBIX CTAHLIHH ITOA3eMHBIX PYAHHKOB B KOHKPETHBIX YC/IOBHAX
SKCII/IyaTalliH, MpeA/IoXeHa COOTBETCTBYIOIIAas HOMOTpaMMa.

KrtoueBble c/10Ba: MOA3eMHbBIH PYAHHUK, BOAOCOOPHHKH, IIIaMO-H/IOBasg THAPOCMECH,

liaxXTHad BoJa.

r NMaBHblE BOAOCOOPHUKK  TOA-
3eMHBIX PYAHHUKOB, OTpabaThl-
BAIOIIMX MeHO-KO/MUeaHHble MeCcTOpO-
K7AeHUWs, TpefHa3HaueHbl 1718 cbopa U
OCBeT/IeHYsl LIaXTHOM BOAbl OTKAuMBae-
Mo Hacocamu. /1151 BO3MOXKHOCTH OUM-
CTKU T7IaBHble BOAOCOOPHUKU YCTpau-
BalOT B [BYX H30/IMPOBAHHBIX TOPHBIX
BbIPAbOTKAx C OAHO- W/IH ABYCTOPOHHHM
PacriofiokeHreM OTHOCHUTE/IbHO Hacoc-
HOM CTaHLIMHM. B ropHbix BblpaGOTKax
[7TaBHBIX BOAOCOOPHUKOB OCaXKAAIOTCS
50u60 % MexaHUUeCKHMX TpUMecer
(TBepabIX B3BELIEHHBIX YaCTHLI TOPHBIX
ropoa KpyrHocthio 6onee 100 MkM), a
Ooree Merkye B3BellleHHblE UACTULIbI
(M) 3aMOMHAIOT C MAXTHOM BOAOM MyC-
TOTbI MeXAY KPYIIHBIMM YaCTHLIAMU, 00-
Pasyio B LIe/IOM II/IaMO-H/IOBYIO THAPO-
cMeCh, MPHBOASAMIVIO K HHTEHCHBHOMY
3aM/IMBAHUIO EMKOCTH I7/IaBHOTO BO/IO-
cOOpHUKA.

Bpema zannuBanus (T, gz, Mec) rop-
HOM BBIPaBOTKU T7IaBHOTO BOAOCOOPHU-
Ka HACOCHOW CTaHLIMU T10A3eMHOr0 pya-
HHKa Orlpese/nsieTcsi 1o BblpakeH o
T3.Bc= GMH.H6/GMH.BC7 (1)
rae Gunne — AOMYCTUMOE 3av/IvBaHHe
rOPHOM BBIPAaOOTKM [7IaBHOTO  BOZO-
COOpPHUKA MeXaHWYEeCKUMH [PHUMECAMU
cornacHo TpeboBaHui EavHbIX mpaBu

6esortacHoctU (EI'MB nznanua no 2003 r.
[1]) vm TpaBun TexHHUUECKOM 3KCIvTya-
tauru, Kr; Gyngp — PakTUIecKoe Kou-
YeCTBO MexXaHHUeCKUX I[prUMecer oce-
AAIOIIMX B T/IABHOM BOAOCOOPHMKE U3
MpOTeKalller 3arpsa3HeHHON IaXTHOM
BO/IBI, KT.

O6was eMkocTb (Vye, M°) TOPHO¥ BbI-
PaboTKM T7IaBHOTO BOAOCOOPHMKA TOA-
3eMHOro pPYAHMKa, COIIaCHO TPeGOBaHML
El'lB, onpenensiercst 1o BhIpazKeHHIO
VBC = (2+4)‘QHOD7 (2)
rae (2+4) - KpaTHOCTb HOPMA/TLHOTO BO-
OOTMPHTOKA B MIAXTY: 2 - /18 YJaCTKO-
BBIX BOAOCOOPHMKOB, 4 - Ans T7IaBHBIX
BOAOCOOPHUKOB;  Quop HOPMa/IbHBIM
BOZOMNPUTOK B I7IABHBIA BOAOCOOPHUK
HACOCHOM CTAHLIMM, M°/4.

Io o6weit eMrocty (Vie, M°) TOPHOM
BbIPAOOTKY H/IM CKOPOCTH M BpPEMEHM
OBUXKEHHA 3arpsa3HeHHOM MIaxTHOW BOAbI
MO T7IaBHOMY BOAOCOOPHUKY OrNpesaens-
IOTCS TTapaMeTPhl [7IaBHBIX BOAOCOOPHU-
KOB (a71MHa, WMPHHA, BLICOTA) C YYETOM
rabapuTOB CpeACTB TPaAHCIIOPTa, WUC-
MO/Ib3YeMbIX /1 OYMCTKH BOAOCOOPHU-
KOB [OA3eMHBIX PYAHWKOB OTpabaThl-
BAIOLIMX MeAHO-KOMYeqaHHble MecTOpO-
KOACHUA.

[nvHa rnaBHoro BoaocGopHHKa (L,
M) olpeensieTcs Kak:
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LBC = VBC/ SBCa W

L,.= 3600 vt [2] (3)
rae Sg. - TorepeyHoe cedyeHue TOpPHOM
BLIPAOOTKY I7IaBHOIO BOAOCOOPHUKA,
M2, U - CKOPOCTb ABHKEHHS 3arpsisHeH-
HOM IIAXTHOM BOABI IO I7IaBHOMY BOZO-
COOpPHUKY, MM/C; t - MPOAOMEKUTE/b
HOCTh Mpollecca OTCTaWBaHWA 3arpss-
HEHHOM LaXTHOW BO/BbI, Y.

[Nnomanbs nonepeyHoro cedenus (Sg,
M%) TOpHOW BHIPABOTKM I[7IABHOTO BOZO-
CcOOPHUKa OIMpeae/iseTcs Mo BblparkeH M
SBC = BBCA HBC grgtg!

_ QH _an
* 3600-v

rae By, Hi. — cooTBercTBeHHO mmprHa
M BBICOTAa I7/IaBHOTO BOAOCOOPHUKA, M;
Q§I —  TIPOU3BOAUTE/ILHOCTh  Hacoca,
M°/4; Qup, — TIPUTOK BOAbl B I7/IABHBIN
BOMIOCOOPHUK, MS/‘-I; V — CKOPOCTh Teye-
HUS 3arpPsi3HEHHONM BOABI IO T/TABHOMY
BOAOCOOPHIUKY, MM/C.

[[lvpyiHa TOpHOM BBIPAOOTKU T7TaBHO-
ro BomocbopHuKa (puc. 1) rnoaseMHoro
PYAHMKA 3aBUCUT OT HIMPHWHBI MPOe3Ker
yacTu (A), orpesnensemMoi MUPHHOHR I10-
IPY304YHO-A0CTaBOUHOM MamuHbl ([1/IM,
KaK OCHOBHOIO CpeaCTBa OUYMCTKH Ha
nomzeMublx pyaHukax OAO  «Yuanun-
ckurt [OK») u  onpenensercs  Kak:
B=A+2c, rtne A - mpoesxkas YacTb,
paBHas mwmpuHe [1/IM, M; ¢ — 3a30phbl
Mexay CTeHKaMd TOPHOM BHIPabOTKU
[7IaBHOTO BOAOCOOPHMKA M KpaeM Ipo-
e3}el YaCTH (TPaHCIIOPTHOTO CPe/CTBa),

(3], (4)
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1. IMonepeuroe
TpaHCIopT-
%  HOH BbBIPAGOTKH IpH
aKCnAyaTauHH
XOAHBIX MalllHH

c=(500+-1000 mm). Bricota
[7TaBHOIO BOAOCOOPHIMKA
craraeTcsi U3 BBICOTHI CBOJA
ropHOM BbLIPaBOTKU (ompene-
[5IeTCsl  TEOMETPUYECKHM  T10-
CTPOEHHEM) U BBICOTBI MPAMO-
ro yYyacTKa CTeHKH TOPHOM
BoIpaboTKU (>1800 mm) [5].

Ha noasemHbIX pyaHMKaX,
oTpabaThiBalONMX  MeaHO-
KO/MYe/laHHble MeCTOpOKIe-
HUS, TIOMepeuHoe CedyeHue
TOPHBIX BBIPAOOTOK I7IAaBHBEIX BOAOCOOP-
HUKOB BBIMO/IHACTCA PaBHBIM TIOTIepey-
HOMY CEUeHMIO OHOMYTeBOM TpaHC-
MMOPTHOM BBIPAOOTKU A/ CaMOXOAHOTO
obopyaoBanus (puc. 1) v HaxoauTcs B
npenenax 8425 M?, NpH AMMHE BOLO-
cbopHuka ot 40 mo 250 M, uro moa-
TBepKIaeTcs pacyetamu 1o dopmyre (4).

OcBeTnieHye 1axXTHOM BOAbI B I71aB-
HOM BOAOCOOPHHUKE MPOUCKOIUT 3a CUeT
HeOO/IbIION CKOPOCTU ABMXKEHUS 3a-
IPs3HEHHOM IMaXTHOM Boabl  (v=2+5
MM/c) [2, 3], mpu KOTOpOM MexaHHue-
CKHe MpyMecH ocefaioT Ha aHO. [po-
[OMKUTEbHOCTD MPOLIecca OTCTAaUBaHUs
3arpsA3HeHHON WaXTHOWM BOAbI AOCTUTaeT
6+12 yacoB [2, 4] U 3aBUCUT, KaK OT
CKOPOCTH TeUeHHs IaXTHOM BO/bI, TaK U
OT TapaMeTPOB I7IABHOTO BOAOCOOPHU-
Ka.

B npoliecce aBMKeHUs MIAaXTHOM BO-
[bl TIO /7IMHE T7/IaBHOTO BOAOCOGOPHMKA
(puc. 2), obuias BbICOTa C/I0S1 MIAXTHOM
Boabl paBHa 2.5+3.0 M, B TOM umcne,
BLICOTAa LIZIAMO-W/IOBOIO C/0sl  OCaKa
cocraasier 0.5+0.8 M u mpomexyTou-
Horo cnost ruapocmecut — 0.4+0.5 m.

O6beM (Vg s, MS) 3aU/IeHHOM 4acTu
[7IaBHOTO BOAOCBGOPHUKA MeXaHHUUeCKH-
My rpumecsamu coctaBaser 30 % or
obulero o6beMa TOPHOM BBIPAOOTKU
r71aBHOro BoaocOopHrKa [1] u omnpene-
nseTca Kak:

VBC.H6 = 0‘3.VBC =0.3 'LBC 'SBC =
=0.3 LBC ’ HBC' Bada (6)

caMo-
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rae Vg — ol o6beM TOpHOM BhIpa-
GOTKY T1aBHOrO BOAOCOOPHUKA, M>; Ly,
S — cooTBeTcTBeHHO anmvHa (L), mo-
repeyHoe ceueHue (S;.), BeicoTa (Hyo) m
murpuHa (B,g) raBHOro BoaocGopHYKa, M.

B Bripaxenun (6) riorepedyHoe ceye-
HYEe OCEBIIMX TBepbIX UYACTHLl TOPHBIX
[OPOA U WUa COCPEeOTOUEHO B HHXKHEM
YacTH FOPHOM BBIPAGOTKU I7IaBHOTO BO-
NOCOOPHMKA M IIPeICTaB/IeHO B BUIE
MpsSMOYTonbHUKa a, 6, ¢ 1 d (puc. 2) ¢
ocHoBaHMeM B,y = B, (M), uto nossons-
eT BeCTH pacueT Vg (M°) Mo 3HaYeHUIo
Su. (M 9. Toraa [OTTYCTHMOE KO/TMYECTBO
MexaHnueckux rnpumecert  (Gyg e, MS)
OCaxkJaeMbIX B I7TABHOM BOAOCOOPHMKE
COCTaBUT:
Gunns = 0.3 Lo Hae Bag kv, (7)
rae k — MpoLIeHTHOe OTHOIIeHHe CO-
AepXaHys CYMMapHOro oObeMa TBepao-
ro U uaa or obuero obbeMa II/IAMO-
W/IOBOM THUAPOCMECH (MMY/IbI1bl) B [/TAaBHOM
Boaocbopurkre, k=0.49+-0.5; y; -
IVZIOTHOCTh  LIIAMO-W/IOBOM  MY/IBIIBI,
Kl‘/Ms.

dakrTHUecKOe KOMMUeCTBO MeXaHW-
yeckux mnpumecer (Gyng, Kr) ocaxmae-
MbIX M3 3arps3HeHHOM WaxTHOM BOAbI B
[7TaBHOM BOAOCOOPHUKE OllpeesieTcs
I10 BhIPaXKEHUIO

Gungp= 10°TTy Q. (8)

rae Il,; - OTHOCUTeNBbHBIM TOKa3aTerlb
codepaHUa MeXaHUUYeCKUX TpruMeceil B
niputexaoieM (Qpp, M) U B OTKauMBae-
MOM (Qur, M) O6BEMax WAXTHOM BOOM,
r/M3; Q, — 06beM OTKauMBaeMOH ILAXT-

Puc. 2. Cxema no-
nepeyHoro ce4yeHus
3aH/IeHHOI O
HOro BOAOCOOpHH-

ocazka; hy ¢, -
HeNTPasIbHOTO
BBICOTa C/104
[IPOTOUYHON MIAaXTHOM
hBO3£l_
BO3AYLIHOI'O
CTpaHCTBa

HOM BOZIbl U3 T7IABHOTO BOIO-
cOOpHUKa 3a UCCreayeMblid
ITPOMEKYTOK BpeMeHH, Mo,

OTHOCHTeNBHBIN  [T0Ka3a-
tes ([, /M) XapakTepy-
3yeT comepxaHue MexaHuye-
CKUX TIpUMeceli, Kak B Mpu-
tekaomeM (Qpp, M) B r71aB-
HBIT BOZIOCOOPHMK, Tak U B
oTkaunBaeMoM  (Qor, M3)
oObeMax MIaxTHOM BObI MIPU
ycnoBur, 4to Qpp = Qo =
=Q, (M%) 3a HccneayeMbi POMeRYTOK
BpeMeHU W oIpeaensercs Mo CTaTUCTH-
YeCKUM /IaHHBIM XMMaHa/iM3a [pob
IIAXTHOM BO/BI B3ATHIX, KAaK Ha BXO/E B
[7IaBHBIM BOAOCOOPHUK, TaK U B IIpHEM-
HBIX KO/IO/ILIAX HACOCOB IO BhIPaKeHHIO
l—IMl'I = (ch - qm()‘loisy (9)
Ie (g, Juk - CPpeaHeB3BellleHHbIe TTOKa-
3aTe/IM HA/MUMA MeXaHWYeCKHX IIprMe-
cell B 3arps3HeHHOM WIaXTHOM BOJe Ha
BXOZle B I7IaBHBIM BOAOCOOPHUK U B OT-
KaurBaeMOM OCBET/ICHHOW IIaxTHOM BO-
e U3 IPHEeMHBIX KO/OALIeB HACOCHOM
CTaHLMH, /1.

Qsc = iqsci /nﬂp » Onk = iqnxi /nnp ’(10)
1 1

I€ Qgei, Quxi - 3HAYEHHE Ha/M4usi Mexa-
HUUECKHX TIpuMeceil B i-Mi mpobe 3a-
IPA3HEHHOM IIaXTHOW BObI, B3fATOM Ha
BXOZle B I7/IaBHbII BOAOCOOPHHUK IOC/E
[TpeOXPaHUTe/IBHOM PellleTKH U B TIPH-
eMHOM Kofoaue, I/m; Ny, — CyMMapHoe
KO/IMYECTBO B3ATHIX TPOO, IIT.
O6paboTka AaHHBIX MPOO MAXTHON
BO/Ibl B3ATBIX MPU BIIaZIeHUU B I71aBHbBIE
BOZIOCOOPHMK U B TIPUEMHBIX KO/IO-
11ax HacoCHOM cTaHuuMU rop.144 ™
YuyanuHCKOro Moa3eMHOro  pyAHUKa
[MO3BO/IM/IA  YCTAHOBUTb 3HAUEGHWE OT-
HOCHUTeNbHOTO TIOKasaTesls coaepxka-
HUsS MexaHW4YeCKHX IprMecedl paBHOe
1967 r/m°. IMpu I, =1.967 Kr/M°,
[UTMHEe T/IaBHOTO BOAOCOOpHYKa rop. 144
M paBHoit Ly =134 M u obbeme BoAO-
c6opHrKa V. =1725 M° Bpems saun-
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Katou K noss3oBaHuio HoMorpamMmort: T.1—+1.2 —+1.3 —+17.4 —=1.5 +T1.6

1.7-=T17.8 —»1.9 >"T.10

Puc. 4. Homor pPaMMa A4/71A oIlpeAae/leHHA BpeMeHH 3aH/THBaHHA I/1aBHbIX BOHOC6OPHH'

KOB HAaCOCHOH CTaHUHH

BaHHs [/71aBHOTO BOAOCOOPHHMKA CO-
crapasiet 10.6 mecsia. CornocraBrMbie
3HaUYeHHs OTHOCHTE/IbHOIO T1OKa3aTe/ls
(l_IM,é) B npenenax ot 740 mo 4600
r/M°  TonydeHsl Mpy 06paboTKe AaH-
HBIX MpHBeaeHHbIX B padorte B.M. Ilo-
riosa [4].

[nsi yCKOpeHWss U  OIepaTHBHOMN
OLICHKH BpPEMEHH 3au/IMBaHHA W TepUo-
AWYHOCTU OYMCTKHM eMKOCTEM T7/IaBHBIX
BOAOCOOPHMKOB  HACOCHBIX  CTaHLIMM
MO/I3eMHBIX PYAHMKOB B KOHKPETHBIX
YC/IOBUAX SKCI/IYaTalliu, Mpe//iaraercs
HoMorpamMma (puc. 4).
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