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YIOK 621.182.0

«PyKOBOACTBO» peTJaMeHTHPYeT BONMPOCH MNPOEKTHPOBAHHSA Jpe-
HHPOBAHHLIX 30/I00TBAJIOB H CAYXKHT AONOJHeHHeM K <«Pykomoncrsy
N0 TPOEKTHPOBAHHIO 30/100TBAJIOB TEIJIOBHX WIEKTPHUCCKHX CTaHUHHE»,
T 20-74.

B «PykosoacrBe» paccMaTpuBaloTcs oGlIHe [ONOXKEHHS MNpoeK-
THPOBAHHA H BHIGOP KOHCTPYKUHMH KPEHHMPOBAHHOTO S0JI0OTBaJja, pas-
AeneHne MO KPYMHOCTH 30J0IIIAaKOBBIX MaTepHaJoB B KJacCH(QHKATO-
pax, TeXHOJOrHs HAMbIBA IPEHHPOBAHHBIX 30JI00TBaJIOB, 0OCOGEHHOCTH
(OpMHPOBAHMST HAMBIBAEMOTO MaTepPHasla Ha JXPEHHPOBaHHOE OCHOBA-
HHE H pacyeT YKJOHOB TNOBEPXHOCTH HaMbiBa, pacuyeT AJHHBEL 30HBI
HHQHUALTPALHH, NPOCKTHPOBAaHAE JIPEHAXHOA CeTH B OCHOBAHHH OT-
BaJsa, MPOEKTHPOBAHHE TIPaHYJOMETPHYECKOr0 <€OCTaBa OO6pPaTHHIX
({uIbTPOB ApeHaXKef, KOHTPOJNbHO-H3MEPHTEAbHASA annapaTypa.

IIpumeHeHHe JAPEeHHPOBAHHLIX 30JI00TBAJOB 1aeT BO3IMOXHOCTb
0TKa3athcs B GOJBUWIHHCTBE CJAYYaeB OT BO3BeAEHHN NaMm0 HapalH-
BaHUA H obecneuwBaeT noJyuyeHue OCBETIEHHON BOAH, NOJHOCTHIO
OoyHUIeHHOll OT B3BecH B pe3yabrate (PHIALTPAUHH BONAHOM COCTABJIAN-
wieil nyAbLnp yepe3 HaMbIBaeMblil 30JI0IIJTAKOBLIT MaTepHall.

B cBA3H ¢ HeQOCTAaTOYHHM ONBITOM NPOEKTHPOBAHIA W BO3Bese-
HHA JPEeHHPOBAHHHIX 30/100TBaJIOB Hacrosliee «PykoBoacTBO» caenyer
paccMaTpHBaTh, KaK BpeMEeHHOE, TaK KaK HeKOoTopbie moJoxenus <«Py-
KOBOACTBA» B Aa/bHeflllleM MOTYT NOABEPrHYThbCA NEPecMOTPY H yTOu-
HOHHIO.

© Bcecoio3umit HaywHO-uvcCAeIOBATEABCKHA
AHCTHTYT rHApoTexunkH uMenu B. E. Beneneera
(BHUUTI), 1977.



NPEIXHUCIOBHE

B 1974 r. BHHMHT oM coBMecTHO ¢ Tenso3eKTponpoekToM H3-
1aH0 «PYKOBOJACTBO NO NPOEKTHPOBAHHIO 30J0O0TBAJIOB TEMJOBBIX
3JeKTPHYECKHX cTaHuui», I1 20-74, B KOTOPOM M3JI0XKEHB! BONPOCHI
TIDOEKTHPOBAHHSl M pacueTa 30.100TBaJIOB (NPH THAPABIUYECKOH CH-
cTeMe yaaJjleHHsi 30/101J1aKOBBIX 'MATepHaJ/IOB) ¢ OTCTORHBIM 11PY10M
JJI51 OCBeTJIeHHs CTOuHOH Boabl. CylllecTBYIOmasi cHCTEMa CKJIaAHPO-
BaHdsl 30JI0LIJ1AKOBHIX MaTepPHaJOB H OCBET/IHHS] CTOYHOI BOXLMI me-
peHeceHa ¢ OTBAJIOB (XBOCTOXPaHHJHULL) OTXOIO0B IMPOH3BOACTBA 0060-
raTHTeNbHbIX (paGpHK HBETHOH H YepHOH MeTaJJYPTHH M B TeueHHe
6osee 40 1eT mpaKTHYECKH coXpaHsercst 0e3 H3MeHEHHS €O BCeMH
TpPHCYLIMMH ell nerocTaTkaMu. Hanpumep, Ha meficTByIOMIHX 30J100T-
BajlaX HepelIKH cJayuyaH, KOTAa I[I0OYDH fIOJIOBHHA TIOWIATH HCMOJb3Y-
eTcsd NIoJ OTCTOHHBI NMPY., B IpeaesaXx KoToporo o6beM cKJalupye-
MOrQ 30J/10IJJAKOBOr0 MaTepHaJsa Ha e1UHHUY TJIOLLaH 3HaYHTeJIbHO
MeHpllle, YeM Ha OCTAJbHOH YacTH OTBaJa, NPH H3MEHSIOULHXCS TIO-
TOQHBIX YCJOBHSX OTCTOHHBINI MPYyA 3adacTylo He ofecneynBaer €ra-
OHJIBHOrO (BO BpeMeHH) ocBeTJeHHs BoAbl. Ilas1 BosBeaeHHs jam0b
HapalMBaHUs W oOrpaxjamlomnx 1amM6G TtpebGyercss O6oJblLoOil nmapk
MEXaHH3MOB, YTO CYILECTBEHHO YJ0pOXKaeT CKJIaAHPOBaHHe 30J10-
mJakoBoro Martepuaaa TIC.

Corpyannkamu Tenaosnextponpoekrta I'. C. Areessim, U. T1. Kym-
woseiM  u JI. B. lOcuMom mnpeasnoxkeH HOBBIE THN oOTBaja,
TaK Ha3bIBaeMbili «J1pPEHHPOBaHHBIH 30/00TBajN», B OCHOBaHHH KO-
Toporo (WM B mpelesiax GOKOBOH ero 30HbI) YCTpaHBaeTCs pas3BH-
Tasi JpeHaxkHasl CeTb, PACCYHTAHHAs HAa NMPHEM BOJHOH COCTaBJISIO-
meit nysonsl. PaspaGoTka MeTOIHK pacyeToB M KOHCTPYKTHBHBIX
peleHHil IPEeHHPOBAHHBIX 30/00TBAJOB PAasHbLIX THNOB BLINOJHCHA
B s1a00paTOpUsIX TPYHTOBBIX COOPYXEHHH H (HUIBTPAUHOHHBIX HC-
caegosannii BHUWUTa B. A. MeaeutsesniM, M. I1. ITapunuewm,
B. I'. INanreneeuiM, B. U. Apapunniv u B. H. JKurenkoshim.

B npoulecce nambiBa THCKPETHOTO MaTepHasa Ha JpeHHpPOBaH-
HYIO TIOBEPXHOCTb BOJa, NPOGdHIbTPOBABLIASICH Yyepe3 HaMBbIThle OT-
JIOXKEeHHs, 0cBOOOXKIaeTcs OT B3BeCH, a YacCTHUBl MaTepHaJa OCTa-
IOTCSt HAa MOBEPXHOCTH 3THX oTa0xeHnil. I1a Takom orBaJge B obiem
clyuyae oTnajaer Heo6XO1lMOCTb BO3BeleHHS namb HapallluBaHHS
H OPraHH3allHH OTCTOHHOTO npyaa.

OJI'HHM H3 OCHOBHBLIX BOINMpPOCOB MNPOEKTHPOBAHHA IpEHHPOBAH-
HLIX 30/100TBAJIOB ABJIAETCA pacyer JJIHHbI OTKOCA HaMbiBa, B npe-
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JdeJax KOTOpoii Bcs BOWHAs COCTaBaAsIOUIAs MYJbIb, cOpackiBaeMoit
H3 pa3BOASIUIETO NYJBNONPOBOAA Ha OTKOC, NPOdHILTPOBHIBaeTCs
yepe3 HaMbIBaeMble OT/IOXKeHHS. Pellenne 3Toro pompoca IOJXKHO
YUHTbIBATb 3aKOHOMEPHOCTH PAcCTeKaHHA NYJbNb Ha OTKOCE HaMbl-
Ba H (HJIBTPALHOHHYIO CIIOCOGHOCTH OTJIOMKEHHA. YCTaHOBJeHHe 3a-
KOHOMepHoCTeli pacTeKaHHss My.JbNbl NOTPe6OBaJO BHIMOTHEHHS 06-
IUHPHBIX HATyPHHIX 3KCHEepUMEHTaJbHbIX HCC/AeNLOBaHHA PYCJIOBHIX
NpPOLECCOB B MPOCTPAHCTBEHHBIX YCJHIOBHAX Ha 30J100TBajax H THI-
poOTBasnax, Ha OCHOBAHHM KOTOPHIX OhlJa pa3paboTaHa MeTOLHKa
pacueTa MHOTODYKaBHLIX HaHOCOHECYLIHX IIOTOKOB.

B pesysbrate Obls cO3faH METOX BLIYMC/IEHHS MJIOUIALH CMOYEH-
HOMA NOBEPXHOCTH OTKOCAa HaMblBa M ONpeleseHHs AJHHbI 30HBI HH-
¢uabTpannn BOXHON cocTaBJfAIOUled NyJbNbL B 33aBHCHMOCTH OT
YAeNBHOTro pacxoia PpycaodopMHPYIOUlEro noToka H (pHABTPAIHOH-
HO# CIOCOGHOCTH OTJIOXKEHH .

Beian Taxxe paspaGoraHbl OCHOBBI pacueTa HHQHJIBTPALHH MPH
6s1y:KaHHH NOTOKOB NyJiblbl Ha OTKoce HambiBa. CocTaB/ieHbI Cro-
co6 pacyeta npoduis NOBepXHOCTH HaMbiBa 30JI0ILIAKOBOTO Mare-
pHasa, MeTOAHKAa TNpPOEKTHPOBAHMS NPEHAXKHOH CETH B OCHOBaHHU
OoTBaJa H NoL6opa o6paTHLIX GHABTPOB ApeHaxKefl.

Tlpennoxena KaaccHdpHKallHg [JPEHHPOBAHHBIX 30JI00TBAJIOB.
Bce moJsoxenns, Heo6XonuMble a1 OGOCHOBAHHS 11)OEKTHPOBAHHS
JNPeHHPOBAHHLIX 30/I00TBAJIOB H TNPHHATHIE B OCHOBY HacTosIle-
ro «PykoBoactBa», pa3pabaThiBaqHCh JNAGOPATOPHIMH TPYHTOBBIX
coopyxKeHiuii ¥ QuAbTPaUHOHHBIX ucciaenoBannii BHHUHIa B Te-
yenye 1972—1975 rr.

PaspaGoranubsie MeToabl pacueTa IPEHHPOBAHHBIX 30/I00TBAJIOB
MOryT ObITb HCMOJB30BaHB He TOJIBKO, KOTZa B OCHOBAaHHH 30JI00T-
Ba.1a TPOEKTHPYeTCs IpeHa)KHas ceTb, HO H B ciaydyae (HUABLTPYIO-
UIUX TPYHTOB, 3aJd€T3IOUIUX HA TEpPHTOPHH, npennaaﬂaqeﬂﬂoi’l AJast
CKJ1aAHPOBatHsA 30/I0U1aKOBOr0 MaTepHa/ja (NMpPH COrJIAaCOBaHHH C
OpraHaMu CaHHTapHOro HaA30pa AOMYCTHMOCTH (PHABTPALHH B OC-
HoBaHun orsana). Ilepsas penakuus «PyxosoacrBa», cocTaBieH-
Hast B 1975 r. Bo BHIMHT e, 6ul1a pasociiana nas 03HakOMJIGHHS BO
MHOT'He TNpPOEKTHbie, TIPOH3BOINCTBEHHbIE H HaYyYHO-HCCJIeA0BaTe]b-
ckue opradusanuu. Ha nepsylo penakunio ObIH NOJYYeHB OT3HIBbI
OT CAEAYIOUHX OpraHH3aluii:

HoBocu6upckoro oraeiennss TensnosaeKkTponpoekra;

Puxcroro otaesneus Tenyioa/eKTponpoeKTa;

¥Ypausokoro otnenerus TennrosaeKnponpoexTa;

JIbBOBCcKOTO OTiesenns TensoaeKTponpoeKTa;

XappKOBCKOro oTaeseHus TennoanexTponpoexTa;

Temto31exTpONPOEKTA;

I0xmoro otaenennss OPIPIC;

TIpoekrHoro uucturyra Col03BOLOKAHA/MIPOEKT;

Bcecolo3Horo Hay4HO-HCCJIe0BATENbCKOTO HHCTHTYTA HEPYIHBIX
CTpPOHTENIbHBIX MaTepua/oB H ruxpomexannsaunn (BHHUHHepyn).
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Bropas pexakuns «PykoBoicrsa» paspaGoraHa ¢ yyeToM 3ame-
YaHHH NepeyHcaeHHbBIX OpraHu3alHi.

«PyKOBOACTBO NO NPOCKTHPOBAHHIO NPEHHPOBAHHLIX 30JI00TBa-
JIOB TETJIOBHIX 3JIEKTPHYECKHX CTAHUHH® COCTABJIEHO B KOMTIJIEKCHOM
Jabopatopuu rpyHtoBbix coopyxenui BHUHI um. B. E. Benene-
eBa 3aB. CEKTOPOM HAMBIBHHX COOPYKEHHiI JIOKTODOM TeXH. HaykK
B. A. MesentoeBniM. Tlpuioxenne 2 cocraBjieHo CT. HayuH. cOTP.
Kawmi. TexH. Hayk . X. TTpaBeauniM u uwux. O. A, PymsinuesbiM, a
TPHJAOKEHHA 3 H 4 — CT. HAY4H. COTP., Kam1. TexH. Hayk B. T. ITan-
TeJIeeBhIM.

B cocrasaennn «PykosonctBa» npuusau yuactue ot Tenuoasek-
TpONpoeKTa: 3aM. rJ. mixenepa I. C. Arees, IJ. cneuHajJucTHl
T. H. Byaniues u K. Il. Bopuues, ria. unxenep npoekra 1. C. Cen-
JIOBHY.

B Tekct «PykoBoacTBa» BHeCEHH '3aMedands KOMHCCHH YueHO-
ro Cosera BHUUTI a.



Munucrepcrro PyxkoBoacTBO

N0 MPOEKTHPOBAHHIO I 64-77
SHEPreTHKH APeHHPOBAHHBIX 30JI00TBAJOB BHINE
U 3JeKTPHOHKALHH TENJIOBBIX NEKTPHYECKHX
ccece CTaHnufA

{. OBIMHE NOJIO)KEHNA

1.1. Hacroaiee «PykosoncTBo» perjiaMeHTHpyeT BOWPOCH TIPO-
€KTHPOBAaHHUA JPEHHPOBAHHBIX 30/100TBAJOB TENJOBBIX 3JERTPHYE-
CKMX CTaHIUHI M CJAYXHT HONoJiHeHHeM K «PyKoBOACTBY no mpoex-
THPOBAHIIO 3000TBAJIOB TEMJOBbIX 3JEKTPHUECKHX CTaHIHHY,
IT 20-74.

Mpumenanne, B nacrosnuem «PyKoBoacTBe» HCMOAL3OBaHLI MOYTH BCe TePMH-
ubl, npunsthie B «Pykosoiacree» Il 20-74. [lonoanuTenbHO BBelleHbl clejyiouime
TePMHHBIL

ULIAKOBAsi 30Ha — 30Ha OTJOXKEHHit INaKoBHX yacThy (kpynuce 0,25 MM) npu
HOYTH NOJHOM OTCYTCTBHH 30JIBHBIX,

30.10LIIAKOBAA 30HA — 30Ha OTVIOMKEHUI CMECH ILIAKOBHIX H 30.1bHLIX WaCTHIL;

30J1bHAN 30Hd — 30HA OTJOXKENH{l 30JbHBIX HUaCTHH.

1.2. IlpennpoBaHHble 30/100TBAJbl NMOAPA3/AEAIOTCH Ha chaenylo-
wHe THNb (puc. 1).

3onootBan I-A  nmeerT [ApeHUPOBAHHOE OCHOBaHHE IO BCeH
wiomwann. Ha 3oaocorBajax 3Toro THma BCH  BOAHAM COCTaB-
asioulas  nydapiibl - TPOMHJIBTPOBHIBAETCA  yepe3 HaMBIThie Ha
HaIBOJAHOM OTKOCEe OTJIOXEeHHS M TOCTylaer B JApeHaXHYIO CHCTe-
My ocuoBanuf. [das 3on00mBanoB tHna I-A ornamaer HagOGHOCTHL B
Aam6ax napailiBaHHs H BOAOCOPOCHBIX COOPYKEHHSX.

3osootBan  I-B — 30100TBan ¢ APEHHPOBAHHBIM OCHOBAHH-
€M B IipesesaX HaJ1BONHOrO OTKOCa NaMbiBa M MeCcTa CKOMJIEHMs
BOJHOI cocTaBasouieil nyabnel (npyas uuduabrpaunn). Ha souno-
oTBa/je 3TOr0 THOA BOJHAA COCTaBJSIOUMIASA MNyJbnbl B OCHOB-
HOM  npOQHALTPOBLIBAETCH uepe3 OTJOXEHHS 30Hbl TNOABOIL-
HOTO HAaMbiBa, TaK Kak HecMOTpsi Ha OoJjee HU3KHA Ko3(HUHEHT
(HHUIBTPALUNHH OTIOXKEHHIT 3TOA 30HB, TIOWAAb, MOKPHITasd BOMON

Breceno Beecoloantim Yreepkaeso BHUWIMom
Hay4YHO-HCCIEAOBATENbCKUM uM. B. E. Beneneesa Cpox
HHCTHTYTOM FHAPOTEXHHKH peuiennem Ne 61 BBEjeHNS

uM. B. E. BeneneesBa n or 7 nions 1977 r. IV xBapran
Bcecooanbim TocynapcTBesHbIM 110 COrAacOBAHUIO 1977 ¢
TIPOCKTHHIM MHCTHTYTOM ¢ 'naBHuUNpoeKTOM )
Tennosaekrponpoext Muusuepro CCCP




(nromans uHGHUABTPAUMKM), 31eCh 3HAYHTENbHO Bhillie CMOYEHHOM
nJomaAd HaJABONHOrO HaMbiBa. Bogoc6pocHble KOJOAUB H BOJXOOT-
BOAALLHE KOJJIEKTOPH Ha 3oJsi00TBajax THna I-bBb moryr npemycmar-
PHBAThbCst JHLIb KaK pPe3epBHHIE.

Npumeuanne. Jlpenaxknas cucTeMa Noj HAJBOJAHMM OTKOCOM HAMBIBA NpOEK-
THPYETCH B OCHOBHOM [l CHUIKEHHS KDHBOM JelpeccH.

3osnooTBas I-B — KomMOHHHPOBAHHEII 30/00TBAJ ¢ JAPEHHPO-
BAaHHBIM OCHOBaHHeM OOKOBOH 30HbI H ¢ OTCTONHBIM JIPYLOM
(B mpepesax KOTOPOro ycTPaHBalOTCS BOAOCGPOCHBIE KOJIOALBI H BO-
JpoorBoaamuii Koanekrop). Ha 3ono0orBane 3toro THna He mpeny-
cMaTtpHBaercss ycrpoicTBo naM0 HapalMBaHHA, Tak Kak GokoBas

Puc. 1. Tunbl KOHCTPYKIHH AP2HHPOBAHHHX 30J00TBAJI0B

I-A—304007Ba1, 000a30BaHHHMA HANBONHBIM HAMEIBOM; I-B—30400TBas ¢ npyiom

HHOHALTPAUNH; - I-B —oMOuHHPOBAHHKA 30400TBA.! C ApeHHPOBaHHOR 60OKOBOA

30HOA ¥ OTCTORHLIM NpyxoM: J—nyAbNONPOBOA Ai8 30J0UIIAXOBOro MaTepiana;

2—-nyAbnONpoBOA 444 WaaKa; 3—~NyAbNonPoBOL AMA 304bl; 4 —fPOEKTHEIA OTKOC;

5—1pybuathie ApeHbl; 6—3cTaKaza; 7-—Aamba HAPAUIHBAHHA; 8-—MepBAYHAN AaM-
6a; 9-BoaocOpocHOR wonojew; JU-OBokosax 3oua,

30Ha, onpejeJfaionias OG0 YCTORYHBOCTh COOPyXKeHHS, POPMHPY-
eTCsl B pe3y/bTaTe PasfeJbHOrO HaMbiBa LIIaKa HJIM KPYIHOTO 30-
JIOLJIAKOBOTO MaTepHasia, TMPH HHPHABTPALMH BOJHON COCTaBJSIO-
meft nyapnbl (no THny 3on0otBana I-A). Takum o6pasom, 3gech Ha-
MBIBOM co3flaeTcsi GOKOBasi 30Ha, 3aMensiouias gamObl HapaLlHBa-
HHA.

Tipumenanse, [lpumepn AeficTBYIOIHX APEHHPOBAHHHX OTBAJOB IIPHBEAEHH B
ApHJIoXKeHny 1.

1.3. B obumiem ciayyae ApeHHPOBAaHHLIE 30100TBAJbI MO3BOILIOT
o0ecneqnTh:

a) 0TKa3 OT BO3BeAeHHH 1aMG HapAUIHBAHHS C MOMOUILIO «CYXO-
pOHHOH» MeXaHH3alUNH;

6) PopMHpoBaHue GoJee NAOTHBIX OT/IOKEHHH 30/10LIJAKOBOTO
MAaTepHaTa 33 CYeT HAMbLIBA HA JPEHUPOBAHHOE OCHOBAHHC,



8) BO3MOXHOCTh 00pa3oBaHHs GOKOBHIX 30H OTBaJja, HaJeXHO
onpefeNsOHX OOUIYI0 YCTOHYHBOCTD COOPYXKEeHHS 3a CueT HM3KO-
TO TIOJIOJKEHHS! KPDHBOH JENpPEecCHH H MNOBBIMEHHBIX NPOYHOCTHAIX
CBOHCTB OTJOXEHHH 30/I0LITAKOBOTO MaTepHana;

T) BO3MOXHOCTb NOJYYeHHs OCBeTJIEHHOH BOJMI, TOJHOCTBIO OYH-
HIEHHON OT B3BeCH B pe3yJabTare (UJIbTPAailHH BOAHOA COCTaBJAIO-
el NyJblbl yepe3 HaMbiBaeMbiHi 30JIOLINAKOBLI MaTepHaJ.

Has 3zonoorBasa tuna I-A, kpome Toro, obGecneyuBalorcsi Ges-
onacHbie yCJOBHA 3KCIJIYaTalldH BCJEACTBHE OTCYTCTBHS OTCTOHRHO-
ro NpyAa, B KOTOPOM COCPENOTOUEHB! OGBIYHO GOJIbLIHE OObEMBI MH-
HepaJJH30BaHHOH BOJbI.

1.4. Tlpu TexXHHKO-OKOHOMHYECKOM COMOCTAaBJEHHH Ha CTaaUuHu
T30 uau Ha cTaauu TEXHHYECKOTO TPOEKTa JAPEHHPOBAHHBIX 30J10-
OTBAJ/IOB C JPYTHMH THIIAMH 30/100TBAJIOB JOJKHbl GbITb Y4TeHBI
cJaeAyolllHe (GaKkTOphI:

1) XuMuKO-MHHEpPaNOrHYeCKHH COCTaB 30JIOLIIAKOBbIX MaTepHa-
a0B. Ilo knaccnpukauun BTH 3osomnaxkoBbie marepuanan | rpym-
el («PyKkoBoacTBO 1m0 npoeKkTHpPOBaHHIO 30/100TBasI0B TAC», IT 20-
74) xapakTepH3YIOTCSi LEMeHTHpYIOllieli cnocOGHOCTBIO BCJAEACTBHE
HaJIHYHA KaJblHA — ¥ MariuicofepxalluX MHHepaJioB, cyMMapHoe
conepxkanne CaO 1 MgO B KoTOpHX B Tepecuere Ha OKHCHYIO
dopmy cocrasaser 6osee 15%. Ha 3ono00TBasax, Ha KOTOPHIX cKia-
JHPYIOTCSt 30/i0UL1aKOBble MaTepuadanl 1 rpymnbl, HaGJiogaercst Bbi-
coKas MHHepaan3alua «GHHAbTPalHoHHON Boan (Ao 20—30 r/n) s3a
cdeT BbIMbIBA H3 OT/IOXKE@HHA PaCTBOPHMBIX COEIHHEHHH, YTO MOXeT
NPHBECTH K ofpacTaHuio KapOoHaTaMH APeHaXHHX TPyO H Jaxe K
HX 3akynopke. KpoMe TOro, ycraHoBJIeHO CHHXKeHHe BO BPeMeHH KO-
sdpunventa GuabTpallpy OTVIOKEHHA 30JIOUIJIAKOBHX MAaTepHaJoB
! rpynfibl, MOSTOMY JpEeHHPOBAHHBIE 30JI00TBaJbl PeKOMeHAYeTcH
fIpOEKTHPOBATh JIHIIL 148 3o/ouLIakoBeix MatepuasoB II u III

rpynm.

Ta6auya 1
Foxosol Bh-
X04 30/0UIAA-
KOBHX MaTe- Maomaze
PHAAOB 3000TBaN03, TpuMeyanue
Ha T3C, ra

THC. T

<100 10—380
100—500 20—200 boabiine naowagu or-
500—1000 60—300 | HOCATCA K PpaBHHHHBIM
1000—1500 | 100—400 [ 30.100TBaNAM
| >1500 | 200500

2) KanMaTHueckHe ycJIOBHs paiioHa. B CypoBmIX 3MMHHX ycio-
BHSIX BO3MOXHO 3aMep3aHHe MOBEPXHOCTH OTJOXKEHHH 30JI0LLIAKO-
BOro MaTepHaJa npu ‘GJyKIaHHH PYCHOBHIX TIOTOKOB HA HAJBOXHOM
OTKOCEe HaMBIBa 30J100TBaJa, 4TO HeH36eXKHO IIPHBEET K 3HAYHTE]b-
HOMY CHHXeHHI0 Koa(dillHenTa (HIBTPAUHH BEPXHEFO cJOS OTJO-
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xenuil. [1o3TOMY HAXBOAHBIA HaMbIB Ha APEHUPOBAHHLIE OCHOBAHHS
B 3UMHHX YCJOBHSAX, KaK NPaBHJIO, He PEKOMEHIYeTCs.

3) MecTHble Tonorpaguyeckie H THIPOJOrHUeCKHe yciaosus, pe-
HHpPOBaHHBIE 30JI00TBAJILI HE PEKOMEHAYeTCsi pa3MelllaTh B pefeaax
9aCTO 3aTOMJSeMOH NOHMBI peK, BCIAEACTBHE BO3MOXKHOCTH BBIXOZA
U3 CTPOS JIPEHaXHOf CHCTEMBI Ha BDeMs NaBOAKOB.

4) Ilnomane orsanoB. IlpenBapuTe/bHYIO OUEHKY HEOGXOAMMOM
TUIOLIAH OTYYXKAEHHS J/1 30J00TBAJIOB BHOBb CTPOSI{HXCA Tel-
JIOBBIX 3JIEKTPHUECKHX CTaHIHi [0 TOJOBOMY BBIXOAY 30JIOLLIAKOBO-
T0 MaTepHaja MOXKHO NOJYYdTb H3 Tab.. 1, cocTaBieHHOH Ha OCHO-
BaHUH pe3yJbTaroB OO0C/JeAOBaHHA OOJbIIOTO KOJHYECTBA JeHCT-
BYIOIIIHX 30JI00TBAJIOB.

1.5. BuiGop THna ApeHHPOBAHHOTO 30JI00TBajia MPOH3BOAUTCS Ha
OCHOBaHHH CJENYIOIIHX cO00DpaxKeHHH.

Tun I-A chenyeT HCHO/b30BaTh TOJBKO MAJsl CKJIAaJHPOBAHHS
1IJ1aKa YroJIbHBIX TOIJIMB: XKHIKOTO H3MEJbYeHHOTO, XKHIKOTO HEH3-
MeJbYEHHOr0, TBEPAOro H3MEJbYeHHOro, TBEDROIO HeH3MeJb4YeHHO-
ro (KpYMHOTO M CpelHeH KPYMHOCTH), T. €. MatepHanaa, Koabdu-
UHeHT (QHJbTPAIHH KOTOPOTO B HAMBITOM Tele Ry=10-+20 m/cyr.

3onoorBan tuna I-A pekomeHAyeTcs NPHMEHSTb IJIS CKJIaLHDO-
BaHHA LIJaKa B TelJjoe BpeMs TOfa B TexX cJAydasx, Korja uliak Hc-
110/1b3yeTcqd B HAPOLHOM XO035ACTBe.

3onoorBan Tuna I-B pekoMeHayeTcs NpOeKTHpOBaTh TIPH COB-
MECTHOM Y[ a/leHHH 30J0IIJAaKOBOH nyabnbl Ha HeGoapmux TIC npu
pacxone nyJabnbl Q<<500-+ 1000 m%/u.

DTOT THN 30J100TBajia NPHTOfEH AJS DKCIJIyaTalluy H B 3MMHee
Bpems. JlaM6ul HapalluBaHHA NO NEPHMETPY BO3BOAATCA Harpeba-
HHEM 30JI0LLJIAKOBOTO MaTepHaJia ¢ NOMOILbI0 GyJbKo3epa.

3onoorsaa tuna I-B pekoMenayercsi npoeKTHPOBATh: a) NpH pas-
JeJbHOM YAaJIeHHH 30Jibl H Hutaka Ha TOC, npuueM uUIIaK HCMOJb-
3yeTcsl AJi HaMblBa GOKOBOM 30HBI; 6) TIPu COBMECTHOM YA aJEeHHH
30JIbl M ULJIaKa ¢ TPHMeHeHHeM KjaacCH(HKATOPOB JJsi oT6opa H3
nyapnel ppakuunit kpynvee 0,05—0,10 MM H HCNO/IB3OBAaHHA HX s
HaMBIBa G0OKOBOH 30HHI 30/100TBaJa.

3oJi0Basi MyJibTIa HampaBJisSieTCd MO Pa3BOAALIEeMY HYJBIONPOBO-
Iy B LleHTPaJbHYIO 4acTb OTBaJa, OCBeT/eHHe CTOTHOH BOJBI TIPOH3-
BOJHTCS B OTCTOHHOM npyde. 30J00TBaJ 3TOTO THIA MOXKET NPUMe-
HSITBCS B PA3JHYHBIX KJIMMATHYECKHX YCJIOBHSX, TIDHYEM BO3BEIeHHe
60KOBOH 30HLI Ha JPEHHPOBAHHOM OCHOBAHHH MPOU3BOAHTCS C OIe-
peXXeHHeM IO BbiCOTe B TeTJloe BPeMS rojia A/ Toro, yroGu obecne-
YHUTb €MKOCTb /ISl CKJI3aJHPOBaHHS 30JIOLIJIAKOBOTO MaTepHaja 3H-
MOH.

1.6. Bo Bcex cayyasix npoeKTHPOBAHHS APEHHPOBAHHBIX OTBAJIOB
ciejyeT TpeAyCMaTPpHBATh CTylleHHe ny/abnbl B cucteMe '3V, wa-
TIDUMEP, € {IOMOILbIO CTEUHAJbHBIX CTYCTHTENEH KOHCTPYKIHH
BHHHWHepyna u ap. DTo MeponpusiTHe NO3BOJHT YMEHBIIHTb pac-
X0J BOLHOH cocTaBJsIOLleH TNyJAbNBE, M04aBaeMOll Ha OTBaJ, 4TO
NPHBEAET K COKDALleHHIO AJHHBI 30HBI HHQHJILTPAUHH H CHHKEHHIO
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NPOTSAXKEHHOCTH ApeHaXKHOH CeTH B OCHOBaHHH. MecTo yCTaHOBKH
CTYCTHTEJISL Omnpejessercss pexuMoM paGoTel THIPOTPAHCTOPTHOIM
CHCTeMBI H YCJIOBHAMH HCHIOJb30BaHUS OCBETJIEHHOH BOJABI.

1.7. OxonyaTe/bHBIN BHIGOP THMA 30/I00TBAJNA A KOHKPETHbIX
YCJIOBHIT JaHHON TeNJIOBOH 3JIeKTPHUYECKOH CTAHIUHH BBHIMOJAHAETCH ¢
YY4ETOM TEXHHKO-IKOHOMHUYECKOH ouneHKH Ha ctagun TAO uam tex-
HHYECKOTO MpPOEKTa BCeX BO3MOXHBIX BapPHAHTOB 30JI00TBAJIOB
(ApeHHpOBaHHLIX W HEPEHHPOBAHHBIX).

1.8. B cayyae HaiHuHg QUABTPYIOUIHX TPYHTOB, 3aJleralolluX Ha
TepPPHTOPHH, NpeAHa3HAYEHHOH Ui CKJAaAHPOBAHHA 30JIOLLIAKOBO-
0 MaTepHa/lla, B3aMeH YCTpOficrBa APeHaXXHOA CeTH TOJA 30JI00TBa-
JIOM MOXKeT ObITh MPEAYCMOTPEH OTTOK BOAHOMA COCTABJAAIOUWEH MyJib-
06l B TPYHTbl OCHOBAHHMA (NIPH YCJOBHH COIJIACOBAHHSL ¢ OpraHamu
CaHHTAapHOrO Haazopa, pblbooXpaHbl, MHHMENHOBOAX03a H APYTHX
opraHusanuit).

2. ATIIAPATDI AJ1d PA3JAEJIEHHS NO KPYMHOCTH
30J10UHIJIAKOBBIX MATEPHAJIOB

2.1. Pasjenende no KPYMHOCTH 30J0IIJIAKOBBIX MaTepHaJIOB (B
caydae uX coBMecTHoro yaajtenus ¢ TOC) npu BO3BeJeHHH 30J100T-
BaJoB THna I-B mpou3ssoautcs ¢ ueablo oT6opa KPYNMHOU 30JbI H
1JaKa A9 HaMbiBa GOKOBOH 30HBI OTBasa Ha JpPeHHPOBAHHOM OC-
HOBAHHH.

2.2, las pasjeneHHs 30/011/1aKOBOIO MaTepHaJa Nno TPpaHHYHOH
¢ppakuuu 0,06—0,10 MM MoryT GbITb HCHO/b30BAHBI CJeXYIOLIHE
Kjaaccupukarops

a) uHepuuoHunle xa1accudukaroper 'IIM-M BHHUHWHepyina;

6) rpaBHTauHOHHBIE KAaccHpukaTopsr BHHUUICa;

B) ropHsonTa’bible Kaaccupukaropst BHHUHCrpoiinopmaina.

Bo3MOXHO TaKKe HHAMBMAYa/bHOE NPOCKTHPOBAHHE KjaacCHH-
K4TOPOB ApYIHX THMOB.

Mpumevanne. TTo cocrosunio na 1976 r. nepeuyncaeHHbIC KJIaccHPHKATOPH He
6Bl UCHBITAULI HA 30J0IIAKOBOM MartepHase, 1o3TOMy B KaXXA0M KOHKPETHOM
¢Jydae npH HCMOJAL30BAHHH TaKHX Knaccmpm{ampoa pekoMeHiyercst npHBJieKaThb
AJis BBINOJIHEHHSE ONbITHLIX pa(‘)o'r Hay4YHO-HCC.1eJOBAaTeNbCKHE OPraHH3anui, HanpH-
mep, BHHIHepy1 (445008, r. Toabsrmi, KyfiGuiuesckas o6.., Slpociasckas y.a.,
46), BHHUHTIC (193148, r. Jlennnrpan, Kapiosckaa ya., 4) u ap.

2.3. [lng oraeneHHs M3 30JIOLLIAKOBOM MYJbIBI YaCTHI IIJIaKa
Kpynsee 3—5 MM, uT0 HeOGXOAHMO NpPH PACCPELOTOYEHHOM HAMbIBE
U3 BBITYCKOB HeOOAbIIONO ceyeHHd BO H30exkaHHe WX 3aKYIOPKH,
PEKOMeHJYETCA HCNO.1b30BaTh IHAPOTPOXOTHI, HarpHMep KOHCTPYK-
unn BHHMHWHepyna, tpecra Ypancu6rugpoMexannsanuu u ap. Has
YMEeHBbIIEHHS! Pa3MepOB KPYMHBEIX KYCKOB IIJIaKa BO3MOXKHO TpHMe-
HeHHe ApOOHIOK.

! MeToAMKa pacyeTa TeXHOJOTHYECKHX MapaMeTpoB CryCTHTeJbHC-060raTH-
resibHblX annaparos, BHHIHepyx, ToabsitTi, 1974, 35 c.

CGopuuk craTell Mo MPOEKTHPOBAHIIO H SKCIYaTALNH YCTAHOBOK C [PAMOTOY-
HuIMHE KaaccudukaTtopamu, Tpyan BHUMIC, Jleunurpaa, 1962. 151 c.
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3. TEXHOJIOrUSl HAMBIBA NPEHHPOBAHHbBIX 30JI00TBAJIOB

3.1. Ilpu MPOEKTHPOBAHHH TEXHOJIOTHH HaMblBAa JPEHHPOBAHHBIX
OTBaJOB HeOGXOJHMO 0GeCrneyHBaTh MAKCHMaJBHO BO3MOXKHOE pac-
cpefoTOYeHHe cOpoca MyJblibl 0O J1JauHe GPOHTA HAMBIBA NyTEM YCT-
poficTBa BLITYCKOB MHHHMAJIbHOTO AMaMeTpa Ha pa3BoisdlleM Ny.b-
NIONpoBoJeE.

3.2, MuHUMaAJbHBIH AHaMeTP OTBEPCTHS BBHINYCKA Ha pa3BOMAs-
HieM NyJbIONpPOBOLE O YCJOBHIO €ro He3aGHBAaeMOCTH KPYIHBIMH
KyCKaMH LIJIaka W APYTHMH NpeivMeTraMu IpH paGoTe ru1porpoxo-
Ta u Ge3 Hero AJs c/ayyasi COBMECTHOTO M pa3liesibHOTO YAaJIeHHs
30J1bl H 1IIJ1aKa OMpee/seTcss CoraacHo TabJr. 2.

Tabauya 2

MuHnMaabHOE
MunnMaabubii paccTonHue
CucreMa 3040L1aKOY AdTeHHA AvaMeTp Mexay
BBINNYCKa, MM BbINYCKaMH,
M
CoBMeCTHOe yjajeHHe 30Jbl H LLIa-
K& v v v v v v v e ve e e o e« o 100-150 40—50
To ke, HO ¢ NpHMeHEHHeM THAPO-
rpoxoTos aas ot6opa ¢pakuuit kpyn-
Hee 3—5 MM . . . . . . . . . . .. 20—-50 10—20
Pazaenabnoe ynanense 30ael. . . . 10—20 1-3 I

3.3. Pacuert pacxona nyJbNbl H3 BHINYCKa NMYJbLNONPOBOAA PeEKO-
MEHAYeTCS BBIOJNHATH TI0 (POPMYJiaM THAPABAHKH YHCTOH BOABL AJS
cJiyyasi HCTeyeHHsl yepe3 OTBEPCTHA M HacalKu:

Qo = po ¥/ 2gHo,
rie y — Ko3ppHUMEHT pacxoaa; « — IJIOWAAb CeYeHHs BHIIYCKa; g — YCKOpeHHe
cuibl TaxKecTH; Hg — moaHblil Hanop HaA HEHTPOM OTBEPCTHS.

3.4. Boinmyckn Ha pas3BoAfllleM TYJbINONPOBOAE IOKHBI ObITh
06OpyIOBaHbl 3aBHXKKAMH HJH CbeMHBIMHU 3arJyIlIKaMH.

3.5. las nambiBa 30.00TBasa THna I-A pasBoasluuii myssiio-
MpOBOJ, NMPOKJaJbIBaeTcss HAa 3CTaKale, KOHCTPYKIHUS KOTOpPOH pas-
pabaTbiBaeTCsl NPHMEHHTENBHO K NPHHATOH BBICOTE OTBaJja H.IH €0
sapyca. Ilpu HambiBe 30100TBasa tina I-B pasBoasmuit nysabnonpo-
BOJ NpOKJIajibiBaeTcs Ha TI-06pasHbIX onopax HJIH Ha HH3KOH 3CTa-
Kane.

3.6. Ins nambiBa 30J00TBaja Tuna I-B mpokaaibiBatorcsi aBe
HHTKH Pas3BOAsillero my.bNonpoBojla: 01Ha 118 TpaHcmopra Kpym-
HBIX (pakuuid 30/bl U IJAaKa (HCNOJb3YEMBIX 15 HaMbiBa GOKOBOI
30HbI) H BTOpas — /51 TPAHCNMOPTA 30.bl, KOTOpPAast NOMXKHA Moja-
BaThCsd B IIEHTPAJbHYIO 4acTh OTBaJja. 3a 6E3MOPO3HbIA NEpHOJ Ha-
MbIB 60KOBOH 30HBl JOJKeH 00ecleyHTb TaKoe OonepexeHHe LEeHT-
pasNbHOH YaCTH MO BLICOTE, YTOOLI GEcrnpensgTCTBEHHO 3aMOJHATH 30-
JIOOTBAJ B TeYEHHE 3HMbI TIDH NpeKpallleHHH llaMbiBa 60KOBOiH 30HBI
Ha JpeHHPOBAHHOE OCHOBalHe.
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O6bemM 60KOBOM 30HBI Ha3HayaeTCsd B COOTBETCTBHH C KOJIHYECT-
BoM BbifaBaeMblix TIC KpynHbIX ¢pakuUuil 30J0LIJ1AKOBOTO Mare-
pHa/ja, a Takxke onpeje/seTcss BONPOCaMH YCTOHYHBOCTH 30J100TBa-
Ja.

3.7. Tlpu BosBe1enun 3oa00tsaaos tuna I-A u [-B pekomenayer-
CA nperycMaTpHBaTh YCTPOMUCTBO MO HAPYXKHOM IpaHM oTKOca Ha-
MbIBa Ba/JHKa o6BasoBanust Bbicotoii 0,0—1,0 M 115 nperorspa-
LIeHHs1 CJAY4YaflHOTO pacTeKaHHs NOTOKa MYJbNbl 3a mnpefesan pac-
YeTHOH JJIHMHB OTKOC& HaMbIBa.

3.8. IIpu HambiBe 30J10111aKOBOrO MaTepHajJa Ha JpeHHPOBaHHOe
OCHOBaHHEe HMeeT MECTO HEKOTOpoe YNpOUHeHHe HaMBITOTO Marepua-
Ja'! 3a cuer BePTHKAJbHOII COCTaBJsIOMEH MOTOKA (QHIBTPALHOHHON
BOIbl. YKa3anHas OCOGEHHOCTb HaMblBa OIIpeleJiieT BO3MOMKHOCTh
6ojiee cBOGOJAHOTO JBHIKEHHSI «CYXOPOITHBIX» MeXaHH3MOB IO OTJO-
JKEHHAM 30.1bl H LI1aKa, HAMBITLIX Ha JPEeHHPOBAHHOE OCHOBaHHe, MO
CPaBHEHHIO C HAMbIBOM HA BO/JOYNOpHOE OCHOBAHHe.

4. OCOGEHHOCTH $O0PMHPOBAHUA HAMbBIBAEMOTO MATEPHAIJIA
HA APEHHPOBAHHOE OCHOBAHHE M PACHET YKJIOHOB
NOBEPXHOCTH OTJIO)KEHHA

4.1. Tlpu npoexkTtupoBaliiH HaMbiBa Ha JAPEHHPOBaHHOE OCHOBa-
HHe Ha oTBasaax tuna I-A u I-B Heo6xoauMo yuHTBHIBaTh cjaeayiollne
ocoBeHHOCTH npollecca GopMHPOBaHHS OTJIOXKeHHIl.

HawmbiBaemblit MaTepnai ocaxaercsd Ha Takoit 1JHHe OTKOCA Ha-
MBbIBa, B npelxejax KOTopoil Bcs BOHasA COCTABJAAOULAA MYJbIbl NPO-
¢uIBTPOBBIBAGTCA B JPEHHPOBAHHOE OCHOBaHHe. JTa 1JiHHA OTKOCA
HaMblBa COOTBETCTBYET AJIMHE 30HLI nHHAbTpaunu Ly 3a rpaHHuei
30HBI HHPHABTPALHH OTKOC HOPMHUPYETCH BCJAEICTBHE CNOJI3aHHS va-
CTHIL MaTepHana Mol BO3AEHCTBHEM CHJbl THXKECTH. YKJOH TaKoTo
OTKoca GJIH30K K TAHTEHCY YIJ1a eCTeCTBEHHOrO OTKOCA BJAAXKHOTO Ma-
TepHaJa.

TMpumeuanne. [Tocae HaMBIBa KaKJA0I0O SpyCa 30/400TBAIA BHEIIHUIT OTKOC AOJ-

JeH ObITb YIOJI0XKeH A0 MPOEKTHOTO PUePTaHHA H 3akperied AJd NpeAoTBpallleHus
ne1eo6pasoBaHHs.

4.2. Tlpu c6poce ny.bibl H3 OTJAEAbHbIX BbIIYCKOB H NPH CBOGOJ-
HOM €€ pacTeKaHHMM Ha OTKOCe HaMblBa HMeeT MecTo o6pa3oOBaHHe
PYCJ0BLIX 6/y»KAaIOILHX NOTOKOB (MHOTOPYKaBHbIX pycen). B cucre-
Me MHOTOPDYKaBHbIX pyces MOXeT ObIThb BbIA€JNEHO TJaBHOe pycio,
pacxoa B KoTopoM 6oJibille, YeM B OCTAJbHBIX Pyc/aax. Bo3MoxXHBI
cayyan o6pa3oBaHusl Ha OTKOCE HaMbIBa OJHOPYCJOBOrO MOTOKA NOC-
Je «OTMHDPaHHA» BTOPOCTENEeHHbIX pycea (pHc. 2).

ITu 3KCNEPHMEHTAIbHO YCTAHOBJEHHBIE 3aKOHOMEDPHOCTH pacTe-
KaHHud DYCJOBHIX TIOTOKOB Ha OTKOCE HaMbiBa CBA3aHH C OCOGeH-

1 Jlapuna 3. A., Naurtenees B. I'. O daxrtopax, BAHAIOIHX HA NPOYHOCTb Ha-
MBITOrO 30JI0LIIAKOBOrO MaTtepuasa. — «JHepreTHYecKoe CTPOHTe/bcTBO», Ne 3
1977, ¢. 7—9.
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HOCTBIO B3aHMOASHCTBUS NMOTOKA NyJelbl B pycdaa, CJI10KEeHHOro H3
HaMpIiBaeMOro JAHCKPETHOrO MarTepHadaa,

4.3. Wnpuny u rayOGHHY pyced MOTOKOB MNYJbNbl HAa HaABOIHOM
OTKOCe HaMbiBa PEKOMEH1YeTCsl onpelensiTh ¢ NOMOWBIO C/1e1YIOULHX
dopmyJ !, noayueHHbIX 115 pycea wupuHoil 6oaee 0,15—0,20 m:

Puc. 2. PycaoBble NOTOKH Ha OTKOCE HaMblBa 30J100TBaJa.

o d.\1/6 ). \2/5
B = 3,52 (1 +3'5cp2(3) (d_°2) (.&.) /a’
#*

Vi
n 243
VB _ 0,093(1 + 7¢,?) ("50) L

Q: — pacxoa nyasnui B8 pycie, M3/¢; Cp— NPHIOHHAH KOHCHCTEHUHS] NYJbIIbI;
dsp — me1HanHas (CpeidHssi) KPYMHOCTb HAMBITOIO MaTepHa/ia Ha OTHOCHTCJILHOM
paccrosuun x/L or Boimycka nyabnsi, MM; ds =0,005 mm.

Hast o6neruenusi pacuetos mo ¢opMy/iaM npupeleHa HOMOrpaM-
Ma puc. [.

4.4. Ocaxaende uyacTHI[ 30/bl H I1aKa Ha OTKOCE HaMbiBa
conposoxjaetrcds B 00leM cayyae ¢pakuHOHHPOBaHHEM — pac-
KJAaAKOH 4acTHU IO KPYNHOCTH OT MCCTAa BbINYCKa H3 NYJbIONpPO-
BOJa 0 ype3a OTCTOHHOro mpyiaa H jaJjee B Npepesax OTCTOHHOTO
npyaa a0 BoJocO6pOCHOro KoJgoala.

! Mauteaees B. I'. [Ipouecc namuiBa 1 MoOpQoOMeTpHUECKHE XaPAKTEPHCTHKH PY-
cedsi Ha otBagax TIAC. — «HMseectuss BHHUHI», 1. 107, 1975, c. 239—256.
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H3MeHeHHe MeIHaHHOH KPYMHOCTH 30JI0IIJIaKOBOrO MaTepHaJga
10 NJIMHEe HaJBOLHOTO OTKOC2 HaMbIBa MpPeACTaBJEHO B BHAC rpadu-

Ka, NpHBEAEHHOr0 Ha PHC. 3.
X
dyo =71 (T)

3nech Xx — pacCTOSIHHE OT BhHINYyCKa NYJbibl; ] — papHa OTKOCAa HaMbiBa.

NMpumeuanue. [paHyIOMETPHYECKHE COCTABBI pa3HOBHAHOCTEH UNIAKA H 30Jbl
na TAC npuBefeHbl B MPHJIOKEHHH 4.

a7 Q) | ekt 2
225 va e /l/#/?(]? Q?j eber 2L WAL m
= 10 01

25 5 025 3

01 2 ey
05 Q05 Yrsz.
025 0025
b\ 0,25 5T

o1 o1

005 2 05 A -
0025

5 0,025

’ 5 0 a7 o0+ 06 08 10
W

@5? B8

025 ,,Qx

I 5%,

a1 e 7

ws— LA
4025

0 02 04 06 08 10

Puc. 3. 'padux dyy = f (x[L)
a—pa3jjeapHoe Yyiaxehue KHUAKOro HIJIaKa; 6 —coBMecTHOe yiadeHlie 304Ab H
JKHAKOro MJaKa; @—COBMeCTHOe Y/laJeHHe 30.Jbl H TBEepAoro WwAaKa (prﬂHOTO
H cpennen KPYNHOCTH); 2—pa3ieibHoe yaa.leHue TBEPAOro HiAakKa; 0 —coBMecT-
Hoe yilaJaeHie 3046 H TBEPAOro 1ujdaxKa; e—pasiedbHoe yilanacHHe 30Jbl,

4.5. Jlas BHIUHCJIEHHS YKJOHA npodu/s NOBEPXHOCTH HAMBITOTO
30JI0IJIAKOBOTO MaTepHa/ja PeKoMeHayercs ciaeayiouias dopmyna l:

J:(C+VCx+4B)2
2B '

rae

i

1 Mauteaees B. I'. YKJIOHB NOBEPXHOCTH OTJOKEHUN IIPH HaMBIBE CHITYYHX
MaTepHaJIOB Ha OTBa/jaXx (XBOCTOXPAaHHJHMINAX, 30J00TBaJjax, LUIJAaKOOTBaJax
u np.). — «Hssecrusn BHHUUI», . 108, 1976, c. 55—68.
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p— Y&hin
VnVﬁ )

3pech i —rayGuEa MOTOKa NYJBNLL, CM. (OMpelejgeTcs WO HOMorpamMe puc. [);
dso — cpeaHss (MeIHaHHas) XPYIMHOCTh MAMBITONO MaTepHazaa, oM. (Onpeaensiercs
¢ @mOMOLLBIO rpaduKa PHC. 3); Vo — KOMDHUMEHT KHHEMATHYECKOA BA3KOCTH 0Y.Jb-
mbt (npuHHMaeTcst paBHeM 0,01 am?fc);

T=1,1(14+30%¢y) s gdso.

rie Cp — NPWIOHHAS KOHCHCTEHLHS NYJblbl NPHHAMAETCA B (1EPBOM TIPHOAHKEHHH
paBHOil cpeAHeHd KOHCHCTeHUMH B AOJAX €IHHHUbI; £ — YCKODEHHE CHJH THXKECTH,
cM/cZ;

Tabauya 3
XapaKTepHCTHKH HAMBITHX OTAOeHufi | 112PAMETPH no- Boyncaennsie napa-
TOK2 NyJAbOb MeTpH
2 =
13 . o=
=3 DaoH
= S Y = | 225e
- | <2 | =%53| g2 | . % | Eit: =
g ® o =330 22, Zd | BER° T B C
EE §E §hg" qéu g:: _8,=n:~ 5
§§ g.'é g_’fgu’ SZ¢g = gg-ﬁq S
=z CE | O&RE| =58 | &2 | 2E8¢8 >
30 0,0095 | 3,34 — 6,0 0,01 446 | 265 10,7 | 0,0672
100 | 0,0048 | 2,34 — 6,2 ,01 56,7 | 423 .7 | 0,0031
17,6 — 20° — — — | — | — | 0364

Mpumeuanus: 1. [IpuMep pacueta yKJIOHOB NOBEPXHOCTeR OTJIOKEHHIA NMPH Ha-
MbiBe 30JI0LIJIaKOBOro ‘MarepHaJia Ha JApPEHHPOBAHHOE€ OCHOBAaHHEe IIPUBEACH B
Ta6a. 3. Ilpodunb moBepXHOCTH OT/IOXKeHHH, {I0OCTPOEHHWHA MO pesy/bTaTaM pac-
yera, npuBefieH Ha puc. 4.

"6
3 o7 100,0 N 7,6
N 4, \\q
=1 B
'.\\\(
:‘:! o'. :
<) (-
8 J
RS -
[y ? ’
\ S 5 .
777 SIS ). S S IA S S
3ona  un@uALMpAU UL _ 4 ’ %

Puc. 4. Tpoduar HaMbIBA Ha JPEHHPOBAHHOE OCHOBaHHE
1—Teno HamuiBa; 2—peHHPOBaHHOE OCHOBAaHHe; 3—BHINYCK NyJAbNONPOBOIA.

(;a1 = ___P—a — 902
Po

Qa — arperaTHH yJAeJbHHII BEC HaMHTONO Ha HAABOAHOM OTKOCe MaTrepHaaa
NPHHHMAETCA COMJIACHO NPHJAOXKEHHIO 4; po — YAe/bHHI Bec BoAM, 1 refemd.
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2. as onpexeiénus napamempos /1, B u C npuseaénn HOMOPpPaMME Ha
puc. 1la, 116 u 1Is cooTBeTcTBeHHO.

3. s onpeleneHns YKJOHA TIOBSPXHOCTH OTJOKEHHH IO BHUHCJAECHHBIM f1apa-
metpam B u C npuBereHa Homorpamma #a puc. IIr.

4.6. [Ins OpHEeHTHPOBOUHOTO OMpeAesieHHs YKJIOHA MOBEPXHOCTH
OTJ/IOXKEHHH 30JI011LJ1aKOBOI0 MaTepHaJa npy HaMbIBe pEKOMEHAYeETCHA
TabJs. 4, cocTaB/JeHHad Nno pe3ysabTaTaM OCOGUIEHHS HATYPHBIX JaH-
‘HbIX.

Tabauya 4

YKAOH HaMBITOR NOBEPXHOCTH

=4—69% > =20 —
Cp469’ Lp040%

3oua nHamuiza

Hlnakosasa 0,01-0,02 | 0,05—0,07
3oaouiaakoBas 0,005—0,01 0,02—0,04

3oabHasn 0,002—0,005 { 0,005-—0,01

Mpumesanne. DOJAbIIHE BEIHYHHBE YKIOHOB OT-
HOCSITCH K DPAcCPeAOTOUSHHOMY cOPOCY MYJbIHbl
H3 NyJbNONpoBOJa.

5. PACYET AJIHHbI 30Hbl HH®HJIbTPALHH
JAPEHHPOBAHHOTO 30JIOOTBAJIA

5.1. OcHoBHOe ycJ0BHe HOpMAaJbHOH paGoThl APeHHPOBAHHOTO OT-
BaJia — ofeclieyeHne TaKOH CMOYEHHOH NJOILAaJH MOBEPXHOCTH OT-
JIOJKEeHHH, B npejlesiax KOTOPOH HMeeT MeCTO NOJHas HHPHAbTpaUHUA
BOAHOM COCTaBJ/SAIOUIEH NYy/bNbLI B APeHAXKHYIO CeTh OCHOBaHHSA OTBa-
Ja. JTO JOCTHTaeTcd 3a cueT oOuieH MNJOMaAH pPYC/JOBBIX MOTOKOB
NyJbNbl B Npejeaax HaJBOLHOTO OTKOCA HaMblBAa H MJOLALH 3epKa-
Jla npyna HHQUIbTPallHH.

5.2. Onpenenenne cMOUEHHON MJIOLLA/H TOBEPXHOCTH OT/IOXKEHHH,
HCXOAS M3 ycsaoBus 0. 5.1, NIPOH3BOAUTCA ¢ NOMOWIBIO cJEAYIOLLed
¢dopMyJbl:

S
¢ szkq» !

e Qo — pacxo BOAHOIN COCTaB.AAIOULell MyJbllbl, YCJIO0BHO NMPHHAMAEMblT PaBHHM

pacxoay nyJsnb, m3fc; Jq,=—s—¢—‘rpag1ﬂem (buabTpalHOHHOro Hanopa; fp — Ha-
b —
nop, M; S¢ — AIMHA NYTH HHOHIBTPAUHH, M; Ry — OCPeIHEHHHIIl NO fJolaaH KO-
sddumuenT uasTpaunH, m/c.
PacuerHas dopMyna aaa onpeleneHus cMOYeHHOMN NJONlafH 10-
BEPXHOCTH OT/IOXKeHu{ npu Jg=1:

9
kg

5.3. Onpesenenne AJHHBI 30HBI HHPHILTPALUHHK B Npeaeax Haj-
BOJHOTO OTKOCA HaMblBa PEKOMeHIYeTcsl BBLIIONHATbL AJisi Haubojee

Fe =
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#e6raronpHsATHOrO ¢.1yyas, KOrAa Ha OTKoce HambiBa dopMupyetcst
OJHOpPYKaBHOE pycCJIO.

HnuHa oZHOPYKaBHOTO pycia (NpH OCPEeAHEHHOM MO AJHHE OTKO-
ca HaMbiBa Ko3(pHuvenTe PpuabTpailuu), B npeiesax KOTOPOH BOA-
Has cOCTaBJsIoUlas NyAbNbl NP HALTPYETCS Yepe3 HaMbiBaeMhle OT-
JOXKEeHHUs] B IPEHAXKHYIO ceTh OCHOBaHHSA, onpelesasercs no ¢opmyJie

Qn

Ly=—"7F%"
k“.]q,kq) “‘é““‘ a

rae Qo — HayanbHbI pYycaohOPMHPYIOUHIT Packod BOXHON COCTABSIOUWEHR NYJbIH
B qotoke, M3/c; ku=1,15 — cpeanuit kos(puuneHT HIBHAUCTOCTH pycaa; Jo=1—

rpajneHt QUABTPALHOHHOIO MOTOKA; k¢ — ocpeaneHHsl Xo3dduunent duapTpa-

HHH OTJ10KeHHIl, M/fc; By — MaxkcuvasabHas IWIHPHHA pycia BO6JAH3H BLIYCKa, M;

a=1,15 — nonpapouHelii KO>(PPHUHEHT, YUHTHIBAIOILHA HCAMHEHAHOCTD H3MCHOHHSA

HINPHHBI Pycaa no JIJliHe OTKOCA HaMhbiBa.

u Pacuetnas ¢opMyna assi onpeneneHHss AJMHBI 30HbI HjuabTpa-
H

Lll - ]v5 &v
ke
Q.
The o= 73—:;)—— HayalbHEIA YIeJbHHH PycJOPOPMHEPYIOWHA pacxo BOAHOM COCTAB-
Jfomed nyJabnbl,
I.l.flﬂ obsieryeHuss BbIYHCJASHHS IJHHBI 30HLI Hqu)PlJlepau.HH Ha
pHC. 5 MPHBOAUTCS HOMOTPAMMA.

Boiyncaenne BeJTHYHHBI §o NDOH3BOAHTCS NPH CJAEAYIOUIHX YCJIO-
BHSX:

Qo NMpHHHMAaeTcsl PaBHBIM PAacXOAY NYJbNHI M3 OJHOrO BHIMYC-
Ka nuaMerpoM GoJee 20 mm. as seinyckoB nuamerpoM 20 MM u Me-
Hee BeJIHYHHa (o NMPHHHMAEeTCs Kak cyMMa pacXofoB H3 2—3 BHI-
TYCKOB.

Benwyuna B, Boiyncasercs no ¢opmyae n. 4.3. Ilpu srom gonnas
KOHCHCTEHIHS MyJbNbl Cp PABHA PACYETHOA KOHCHCTEHLHH MYJBIIHL.
MenuanHas kpynuHoctb dso Gepercs no rpaduky puc. 3 Aas COOTBeT-
CTBYIOLIEro 1o cOCTaBy MaTepHand npu x/L=0—0,2.

Mpumeuanne, MuHHMAJMBHEIT Yle/bHBLUT PYCAOQOPMHPYIOLINA pacXof Ha OT-

KOCeé HaMbiBa AN AAHHBIX KOHKpETHbIX YCJXOBH}'E onpegeJasieTcs MO pesyJbraTam
CnenHaNbLHLIX HCC/eJOBAHHIL.

5.4. Ocpennennblii KO3pdHIHeHT QHABTPALUHH HAMBLITOIO 30.10-
IIJIAKOBOr0 MaTepHaJa olpeleadaercss TO YTOYHeHHOH ¢opwmyJae
M. I1. [TaBunya (cnpaBenauBoii npu d17<<0,1 cm).

3
kg = 0,00085 £ d,° 1/ dw (1 085D,
v dlo

rae dyg, d7, deo — MOKA3ATENH IPAHY.IOMETPUUE KOTO COCTABA 30JOLLIAKOBOTO Ma-
TepHana mocsie kAaccudpukatopa, cM; v=001 cn?/c — Ko3dPHUHEHT KHHeMaTHye-
ckofi BaskocTH nyasnsi; D’=0,10 — ocpeguennnlit KO3((GUIHEHT OTHOCHTEJLHON
QJIOTHOCTH HAMBITOTO 30JOILJIAKOBOTO Marepnana; g£=980 cm/c? — ycKopeHHe
CHJIH TSXKECTH.
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IMpu Boluncaennn koddduuuenta GuabTpanuyu B M/CyT pacyétHas
¢dopmyaa npuobperaer BuI: !

3,5

ky = 670a%, 1/ Lo,

dl()

(dio, di7, dgy B MM).

Koapduunent GuapTpauun oTAeNbHBX PPaKUnil 30J01171aKOBOI0O
MaTepHaJsia MOXeT GbITb NPHHAT Ha OCHOBAHHM CJAeLYIOIHX NAHHBIX:

Dpakuns, MM k(b’ M/CYT
<0,04 O 1
0,04—0,06 D
006—0,125 . . . . ., . . . . . . 8
0,125—-050 . . . . . . . . . . . 2
0,50—2,0 P 0t
23 - 141}
3—5 . . . . . . . . boo

5.5. Bgnnunna xoadduureHTa PUABTPALUN OTIOXKEHHA Ha 30J10-
0TBaJ/1aX H3MeHseTCd B CAeAYIILUX Npejeaax:

miiaxosasi 3oHa==10 M/cyr

3oJ01I1aK0BasA 30Ha — 1 —10 mfcyr

30/1bHAs 30HA HaABOAHOro Hameisa — 0,1—1 m/fcyT

30J1bHAd 30HA NOJABOAHOrO HaMeBa<< 0,1 Mm/icyr.

5.6. Ilpn npoeKTHPOBaHHHK JPEHHPOBAHHOTO OTBAJa MOTYT HMEThb
MeCTO CJelyiolllue pacueTHbie CJAydaH.

1. Bagana anHHa 30HBI HHOHUIBTPAlWH 30;00TBaja. Tpebyercs
OnpefieNTb HauaJbHbIA yIeJbHBI DacXoJ pycjia y MecTa BhnycKa
MyJbNbl U3 NYJbNONPOBOAA H OCpPefHeHHBIH K03(pdHIHEHT PUIbTPa-
ILHH OTJIOXKEeHHH 30/I0L11aKOBOTO MaTepuaa.

Peurenne 3toii 3ajayn NPOBOAHTCS C MOMOINLIO HOMOTPaMMBI
pHc. b mo cienyiotle# cxeme:

Ly—+qo—>kg.

2. 3agan ocpeAHeHHBIT KO3(pdHIHEHT DHUIBTPALHE OTIOKEHHH
30J101IL1aKOBOrO0  MaTepuana. TpeGyercss Ha3HAYMTh HAYaJbBHBINA
YAeNbHBIN PacXof pyc/a H AJHHY 30HBI HHOHJIbTPALHH.

Pemenune 3Toil 3ajayd NpoOBOAUTCH C MOMOUIBIO HOMOTPaMMBbi
pHc. 5 no caeaylolilei cxeme

?Q)“qo‘*lduo
IMopsinok pemenuss mepeyHC/eHHBIX 3aay pPacCMOTPEH Ha CJe-
AYIOLINX npHMepax.
Ipumep 1.

3anano: Hlnakoorsan runa I-A. Jlnuna 30ub HHQHABTpALHH
Ly<<200 M. YaaneHHe MejKoro TBepj1Oro mwaaka pasjenbHoe. Kon-
chctenuus nyapns 0,10.

! Meaentoe B. A., Tlautenees B. I'.,, Kupuanos B. H. ®Pnsuxo-MexanHgeckue
CBO/ICTBA 30JIOIUJIAKOBBIX MATEPHAJOB TEMJOBBIX 3JIEKTPHUECKHX CcTaHLui. — «Ha-
sectus BHHUMI», 1. 102, 1973, ¢. 156—i168.
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Pemenne: Cormacso Ta6a. 2 npoektupyeM c6poc OyJblbl H3
BHINYCKOB nuaMetrpoM 100 MM, pacxom nyabnbl Ha BhinyckKe Qo=
=0,040 v®/c. ITo rpaduky puc. 3,2 onpene/sieM CpeAHIOI KPYNHOCTD
oraoxenuit npu x/L=0—0,2, dsp=0,25 mm. [IpunonHass KOHCHCTEH-
s myJbibl Cp=0,10.
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Puc. 5. Homorpamma Ly = f (kg qo)-

PaccunThiBaeM HayaJbHYIO WIHPHHY OXHOPYKAaBHOTO pyc.a BOJH-
3H BHIIYCKA MYJIbIIE 10 HOMOrpamme pHuc. .
By=2,5 u.
Torna

0.04
qQ= 55 = 0,016 mM3/c-M =16 1fc M.

[To nomorpamme puc. 5 npu Ly, =200 M u go=16 a/c - M Koadpdu-
LIHeHT (PHABTPALlHH OTJIOXKEeHHI1 30/101L1aKOBOTO MaTepHaJsaa 10JKeH
‘ObITh k=10 M/cyT.

CoraacHo n. 5.5 k03P PHUHEeHT GHAbTPALNHE HAMBITOTO IJaKa CO-
crasasier Gosee 10 M/cyT, n03TOMy 3ai1aHHbBle YCJAOBHS HaMbIBA Lija-
KootBasa npu Ly=200 M 6yayT yaoB/1eTBOPATHCS.
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Ipumep 2

3anano: KosppuuneHT QHABTPAUMH OTJOKEHHH 304b Rep=
=1 m/cyT. Ynanenue 30Jbl pa3iesibioe, YCTAHOBKA CTYCTHTENs He
npexnosaraercs. Koncucrenuus nyabnsl ¢s=0,05

Pewenue: CornacHo Ta6G/. 2 npoeKTHPYETCH cO6pPOC NyJablbl H3
BHINYCKOB Auamerpom 20 MM. Pacxon nynasnbl na prmycke Qo=
=0,001 m3c. B cooTBeTcTBHH ¢ N. 5.3 mpUHHMaeM HayaJbHBIH pac-
geTHBIl pacxon 2Qo=0,002 m3/c. ITo rpadmuky puc. 3, e onpenensiem
CPE/LHIOI0 KPYNHOCTD OTyI0XeHH# npH X/L =0—0,2, dso=0,08 mm. [Tpu-
JIOHHAsi KOHCHCTeHIHsl nyJbnbl ¢p=0,05. PaccynteiBaeM HauaabHyio
IIAPHHY OZHOPYKABHOrO pycja BOIH3H Bungrg&a NyJbIb 0 HOMO-

rpamve puc. I, Bo=045 wm. Torna qo=—b'—4§ =0,0045 m3/c-M=

=4,5 a/c M. [To Homorpamme puc. 5 npu kg =!1 m/cyT u go=4,5s1fc-m
foJlyyaeM AJIMHY 30Hb uHuabTpauun Ly=500 m.

Ilpumep 3

3 ajaHo: YaasnenHe 304bl pasjielbHOe C YCTAHOBKOMR CIyCTHTEIS.
Koabduunenr GpuIbTpauHH OTJIOKEHHH 30/1bI C YYETOM OTMbIBA 4a-
CTH MEJIKHX YacTHl ky=2 m/cyT. KoHcucrennust nyabnsl ¢;=0,40.

Peurenne. CornacHo TabJ. 2 npoekTHpyercs c6poc nyJ/bnbl U3
BbIMycKoB AuaMetpom 20 MM. Pacxox nyaenbsl Ha Bhmycke Qo=
=0,001 m3/c. B coorpercTBuu ¢ 1. 5,3 npuHHMaeM HayasbHbIA pac-
Xoa omxHOpyKaBHOro pycia 2Qo=0,002 m3/c. ITo rpaduky puc. 3,e
ompeje/sieM CPEIHIO KPYNHOCT OTVIOXKeHH! npu x/L =0—0,2, dso=
=0,10 MM (c yyeToM oTMBIBA YacTH MeJKux uyactuu). Ilpumonnas
KOHCHCTeHIHs nyJaenbi ¢p=0,40. PaccunraeM Haua/ibHYI0 LIMPHHY
ORHOPYKaBHOTO pycja BOGJH3H BbHIMyCKa NyJbIOB 1O HOMOrpaMMme

puc. I: Bo=1,0 m. Toraa qo=0'1 02 =0,002 m3/c -Mm=2 jlc- M. [To HO-

MorpaMMe pHc. S mpH ky=2 M/cyT H go=2 alc-M moJyyaeM NJUHY
‘sonbl HHGHAbTpaunu L,=140 M. Takum oOGpa3oM, mpHMeHeHHe CTY-
LIeHHS MyJbNnbl COKpAILaeT JJHHY 30HbI HHOUJIbTPALHH B TPH C MO-
JIOBHHOH pasa.

Tabruya 5
Pacxox BoaHo#t co-
craBasiomleli  NyJabnel,
M3/q 100 500 1000 2000
Pasmep npyaa, M 150:< 150 350:< 350 490 490 690 <690
Maowans npyna, ra! 24 12,0 24,0 48,0

5.7. Onpezesienne mjioWlaiH npyaa HHGUIBTPalMH 30J100TBajNa
tuna I-b Beinosmsiercs ¢ noMotupto gopmyssl (1. 5.2);
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rie koadduuneHT PUABTPAIMH OTNOKEHHA B Tpefetax TpPyAa MIPpHHHMAaeTcs pas-
apm 0,1 MfeyT.

B taba. 5 npuBeseHa BbluHC/eHHAS NJOIaNb Npyla nudHILTpPaA-
IiMH U eT0 pasMepsi B NJ1aHe B 3aBHCHMOCTH OT pacxoia BOIHOM CO-
CTaBJAIOLLeH My bHbl.

5.8. B HekoTOpbIX C/ayuasnx, HanpuMep, KOTAa B OCHOBaHUHM 3aJe-
TaloT CHJIbHOQHIBTPYIOLLHE TPYHTHI, NPH IJHHHBIX OTKOCAX HaMBbIBa
(6onee 150—200 M), a Takke npu O6OJILIIHX PAcXolax NyJbNbl Ha
Boimycke (Go.aee 100—300 m3/u) BO3HHMKaeT HEOOXOAHMOCTb pacyera
IJHHBI 30HbI HHOHIbTPAUHU NPH HAJHYHH MHOTOPYKABHbLIX pyces Ha
HaJABOJHOM OTKOCe HaMbiBa W HH¢HAbTPAUHHU H3 Npyia.

Metoauka pacueta NJHHBI 3006 HHOUIBTPALUN IPDH MHOIOPYKAB-
HbIX pYC/JaX Ha OTKOCE HaMbiBa 30/100TBaJja NpHBEleHa B NpHJOXKe-
HUH 3.

6. NPOEKTHPOBAHHWE HPEHA)XHOHW CETH B OCHOBAHHMHU OTBAJIA

6.1. O0s3aTeIbHBIM 2/71eMEHTOM 1PEHHPOBAHHBIX OTBAJOB (KpoMe
cJjyyaeB, KOTAa OTBaJ pacroJaraercs Ha eCTeCTBeHHOM (HJbTpYIO-
1leM OCHOBaHHH) SBJSETCS )
Tpy6uaTHi ApeHax K BOJO-
OTBOASILHA KOJJIGKTOP.

CxeMbl IpeHaXHBIX yCT-
poficTB Ha APEHHPOBAHHBIX
oTBajiax ¢ (QuabTpyLILEiH
MOATOTOBKOH 1 Oe3 Hee TpH-
BeJieHH Ha pHuc. 6.

6.2. Ilpn HaJHYHHA
O01yXKAAIOUNX OXHOPYKaB-
HBIX HJIH MHOTOPYKaBHEIX
pyces HA OTKOCe HaMBIBa
30Ha HHOHABTpaAUUH mepe-
Mellaercss OJHOBpEMEHHO ¢ WWW
nepeMeLleHHEM 3THX pyce; 4 1 7
CILIOHIHOH  (HALTP AL HOH- 3
Hblii TOTOK ¢ KynoJaoo6pas- S = — —
HOH nOBEPXHOCTBIO 'YCTa-

g

Puc. 6. CxeMBl 1peHamHBIX yCT-
po#icTB B OCHOBAHHH 30100TBaja

a, 6, 8—C TOIrOTOBKOH H3 KPynHO3ep- ‘
HUCTOr0 MaTtepuaas; 2, 0, e—0es noa- 7~ 1
roTOBKH; [—TpyOyaTHe ApeHsi.

HaBJAWBaeTCHa HajA ﬂpeﬁamﬂoﬁ CeTbio Jpllb DOA IHOM pycJa.

Pacuer HPEHH)KHOI“{ CeTu noja JHOM Tipyna HH‘Q)HJII)TPH].IP}H BBITIOJ-
HAETCS ¢ UCNTOJIB3OBAHUEM CXEMBI DHC. 7 nas C/yuaeB He3aToIJIeHHO-
T0 H 3aTOIICHHOTO ApeHaxKa.
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6.3. lns ycrpoiicTBa LpeHayka Ha APEHHPOBAHHBLIX OTBAJaxX Bbl-
coTo# 6osee 10—15 M MOTYT OGbITH HCIOJAB30BAHLI GETOHHBIE H JKeJe-
306eToHHbIe nephOpHPOBaHHbIe TPYObi, a TakKe TPYGOPHALTPH H3
TIOPHCTOro GeTOHa, H3rOTOBJASEMbIE 10 CNelHaIbHOMY 3aKa3y B 3aBH-

a)

Puc. 7. CxemMa duabTpaniy u3 npyaa

a--He3aTOUNCHHHA ApeHak; 6—3aTOINCHHNA ApeHax; /—~NOBEPXHOCTH Ha-
MbIB3; 2—30Ha MHOHAIBTPAUUH; I—KPHBAS lenpeccHH; ¢—@HIbTPauiiOHHBA
HOTOK; J—TpyGuaThil ApeHax.

cHMOCTH OT TpebyeMolt (puiabTpanHoHHoil cnocobHocTH. 3BeHbA TPY6
ApPeHarKa COeTHHAIOTCS ¢ NOMOULbI0 MYDT.

Tpumevanne. IHupokoe pacnpocTpanenne Ha MEAMOPATHBHBIX paGoTax nony-
4YHJAM NJacTMaccoBbic nepopHpoBaHibie TPyG nuHamerpoM 50—75 MM GeckoHey-
HOMf ANMHHBL, 110CTanAsieMble 3aBofaMH B GyxTax. YK/aalka Tpy6 B TpPaHLiee NPOu3-
BOJMTCA CMeUHaIbHBIMH ApeHoykiaanunkamu. [Taacrmaccosbie Tpy6si o6aagawT ma-
JI0it NPOMHOCTBIO HA PAa3ZaBJUiBaHie W PACCUHTAaHbl HA AaBJieHHe 3aCHNKH H3 30JI0-

IIJIZKOBOr0 MaTepHasa BHICOTOii He GoJec 5 M, NO3TOMY HX {IPHMEHEeHHe Ha 30Ji0-
0TBaJax OrpPaHHYeHo.

6.4. BoronpueMHas cnocoGHOCTL TPYGUATHIX JPEH 3aBUCHT OT Ha-
mopa HajJ ApeHOH, pa3mepa NPHEMHBIX OTBEPCTHH HJH BEJHYHHBI 3a-
30pa MeX1y 3BeHbAMH H OT THIPABJHUYECKHX NOTepPb (PUIbLTPAIHOH-
HOTO HaTIOpa, BbI3BAHHBIX CyKEHHEM XHBOT'O CEYSHHS NOTOKa Ha Nol-
xone k apese. laa Tpy6oduabTpoB U3 nopuctoro GeroHa npHeMHas
-cocoOHOCTDL onpeneasieTcss HOPHCTOCTHIO MAaTEPHasa CTEHOK TPYOh.

6.5. Boaonpomrycknas cnocoGHOCTb TPYOGUaTHIX ApeH ONnpenesier-
Csl M3 YCJIOBHSl HX ONTHMAJbHOTO 3aNOJHEHHS 1o GopMmye:
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39,3d 3V
Qn = Voraai)
06+ y d,

rae dy — BHYTpeHHufi nuameTp Apenn, M; J>0,002-+-0,003 — ykjaon apesn. as
onpefenenns Qn paspeuiaeTcsi HCNOJbL30BaTh APYyrHe H3BeCTHHE GOPMYJIbI.
6.6. Ompenenenne pnuHaMeTpa APEHAXKHOA TPYObl BHITIOJHSIETCS
noa6opoM ¢ noMouibio hopmynl 0. 6.5 o 3aJaHHOMY pacxo1y BOAHI.
Hna obaeruenua pacueroB no nombopy guamerpa Tpy6 Ha puc. 8
npHuBefied TpadHk
Qx=/(dx).

6.7. IlpoekTnpoBaHye ApeHaXKHOH CeTH B OCHOBAHHH HAIBOJHOTO
OTKOCA HaMbiBa (NPH HAJHYHH OJHOPYKAaBHOIO HJH MHOTODYKaBHBIX
621y>K1al0LIHX MOTOKOB NYJbIbl) MPOH3BOJUTCH HCXOAS H3 cob.oze-
HHS CJIEAYIOILer0 YC/IOBHS.

MakcuManbHblil pacxos BOAH, OTBOAMMLIA O1HOM JpeHaXHOi JH-
HHel, J0/KeH OblThb paBeH MaKCHMaJbHOMY pacXoAy HHGMUJIbTPaUHH
CO BCEX pyces Ha 3a/JlaHHOM JJIHHE YyacTKa OTKOCa HaMBbIBa.

B cayyae nox/aeBrIX pacXoJ0B BLICOKOH HHTEHCHBHOCTH NPH OMpe-
ndeneHnn Qp cjeayer NONOJHHUTENbHO Y4YHTHIBATb (PH/IbTPALHOHHBIH
pacxof 3a cyeT AO0XK/IeBhIX BOX.

6.8. BeaenctBne ymeHbllleHHS yAeNbHOrO pacxoia HHMHILTpalHH
No JAJIHHE HaJBOJHOTO OTKOCAa HaMbiBa pPacCTOAHHE MEXAY OCSAMH
JipeH No Mepe yJaJieHHsl OT MecTa BbUIycKa MyJbINbl CAEAyeT YBesHU-
yuBaTh. Pacuer paccTosinuil MeXy ApeHaMH BHIIOJAHSETCS B cJefyio-
ie# moc/ie0BaTeALHOCTH.

3ajaercss AuaMeTp TPYOHATHIX JAPEeH 110 KOHCTPYKTHBHBIM COOG-
paXKeHHsAM.

Onpenensiercss Qn AJs NPHHATONO JHaMeTpa APEH € MOMOILBIO
rpaduka puc. 8. Uncno ApenakKHLIX JHHHIA M0 JUIHHE HaBOJLHOMO OT-

Koca HaMbiBa onpejessercs no gpopmyJe %"- =>3-+4. Paccrosinue ot
-3

pa3pojsilero nyabnonposojia A0 IPAHHLBI Y9aCTKOB PaBHOH nJolla-
IH AJf caydyas ORHOPYKaBHOro pycJaa, B npeaejax KOTOPHIX pacxoj
HHQHIbTPALMH TOIJIOUIAETC OXHON JApEeHOH TPHHATOTO AHaMeTpa,
paccyHTHBaeTcCs Mo Gopmye

—py— l/ Ly (BoLuky —2Qun)
rie Ly — aguna 30Hu puduabTpaunn, M; By — HauanbHas WHPHHA OAHOPYKABHOIO
pycna, M; kg — ocpefHeHHB Ko3(PHUHEHT (QUILTPAUHH OTJOXKeHHI, M/c; Qp —
BOAONPONYCKHas CrocoOHOCTL OAHOM APeHbl, M3/c; n — NOPAAKOBBIA HOMEpP JAPEeHH.
Paccrosinue ot pa3Boaaulero nyJbnonpoBoia A0 OCH JApPEHaXK-
HOWM TPYyOb! MOACUHTBEIBaeTCs No hopmyJe:

biy1—bi
2
TIpumep pacuera BenHuuH b; u by; npusexeH B Taba. 6.

bAI = bi +
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Tabruya 6

l/lucxonﬂl;ue AaHHble

BolQ _4f £, N BT
Q. | dy | Q| ¢ dw |z Mc | Q, ! o urs. s at

M¥c MM Mijc 14 MM & Mjcyt
005 150 | 001 | 0,1 | 05 {0,000116| 30 | 40 | 220 1 25 13
10 2 61 43
3 107 84
4 1220 164

6.9. Ipenaxknas ceTb B OCHOBaHHH HaJABOAHOIO OTKOCAa HaMbIBa
pacnojaraercd, KaK NpaBuJo, NePIeHJHKYISPHO NOTOKaM MYJbibl
TIpH HaMbIBe,

6.10. IlpoexTHpoBaHue JpeHaxHOH CeTH B OCHOBAHHH MpyJda HH-
GHABTPALHH AJA 3a[aHHBIX eT0 NJOoWaAH 1 Ko3pduunensta GuabTpa-
LiHH OTJIOMKEHHH BKJKYaeT BbIGOD NMJAAHOBOrO pasMelleHHs] JIpeHax-
HOH ceTH, pacyeThl JHAMeTpPa APEH U DACCTOSHHA MeXAY OCAMH JpeH.
Pacuer guamerpa Jpen Buino.aHsercs no dopmyse n. 6.5 u3 ycaosus
3aJlaHHY MaKCHMAaJbHOH AJHHBI JpeHaxa ¢ y4yeToM KOHGHIYpauuH
fpyla B nJaHe: _

Qu=k¢1n Maxcbn‘

rae Qg — BoNOHpOMYCKHas cnocOGHOCTb pipeHaxa M3/c; 'E.,,— k03ddHIHEHT DU~
TpailluH oTa0XKeHHfi, M/C; Iy maxc — MakCHMagbHas AJMHA ApeHaxKa, M; bx — pac-
CTOsIHHE MeXy OCAMH JPEH, M.

Paccrosinne MeXAy OCAMH ApeH AJs Caydas He3aTONJEHHOro H
3aTONJEeHHOTO JpeHaXa onpeae/seTcs Mo H3BeCTHHIM cnocoGaM pac-
yera .

6.11. [Ipenaxkubie TpyOhl, YIOKEHHbIE B OCHOBaHHE OTBAJa, N0JIXK-
Hpl OBITh NPOBEPEHbl Ha NPOYHOCTh NIPH Pa3faBJUBAHHH C YYETOM
MPOEKTHOM BLICOTHI OTJIOXKEHHI.

Pacuer BbInoaHsgercs no MeToAHKe, H3MOXKEHHON B COOTBETCTBYIO-
IIMX HOPMATHBHBIX NOKYMEHTAaX H TeXHWYeCKOH JuTepaTtype 2

6.12. JlpeHaxkn 30J100TBaJia JOJIKHBI YKJAAABIBATLCH ¢ 3araybie-
HHEM B TPYHT OCHOBaHHs TaKuMm o0pa3om, yro6b Bepx 0oOpaTHOro
¢uabTpa GbII HA OXHOM YPOBHE ¢ MOBEPXHOCTHbIO OCHOBaHHA. B cay-
qae yKJajKy c0s MOATOTOBKY Ha OCHOBAaHHE OTBaJja BepX OGpaTHO-
ro ¢uJabTpa JO/XKeH ObiTb, BO BCSKOM cJjydae, HHXKe [OBEPXHOCTH
TONTOTOBKH.

! Apeposinos C. @, PacyeT noHmKeHHS H NOLABEMA TPYHTOBBIX BOA NPH OcCy-
LIeHHH ggcmmoﬁ KaHanoB (Apen). — «[uaporexnuka u meamopauus», Ne 12, 1957,
c. 49—60.

Apasun B, H., Hymepos C. H. ®uibTpanioHHbie pacueThl THAPOTEXHHYECKHX ¢O-
opyxenuii, FocH3aar autepaTypnl 10 CTPOHTENLCTBY 1 apxuTeKType. JI., 1955. 291 c.

2 PeKkOMeHJAHHH 10 TEXHOJOIHYECKOMY NPOEKTHPOBAHHIO OGOTAaTHTE/bHbIX
(habpuK pyA UBETHBIX H uepHBIX MeTaJnoB. MexanoGp. 1972 r. 90 c.

JApenaxu n GuIbTpu M3 nopucroro Gerona. B-ka «THApoTeXHHKa H DHAPO-
sHepreTHka», M., «dHeprus», snin. 27, 1972. 112 c¢. ¢ nua. Ast.: Ocunos A. 11,
Powxnu H. C,, IMandpuaos B. C., Bomnuun A. I1.
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7. NPOEKTHPOBAHHUE ITPAHYJIOMETPHYECKOTO COCTABA
OBPATHBIX ®UJIbTPOB IPEHA)KEH 30JI00TBAJIOB

7.1. O6paruble GUABTPH ApeHaXKefl 30JI00TBAJIOB YCTPaHBAIOTCA
B BHIE ADPEHaXXHOH Npu3Mbl — OOCHIIKH TPYOH. B OTIenbHBIX Cay-
yasix MOXeT NPHMEHATbCA NOATOTOBKA M3 KPYNMHO3ePHHCTOTO Marte-
pHana (HanpuMep, mecKa), NPHKPBLIBAIOLLEro MJOIIaAb OCHOBAHHA
30J100TBaNa, B3aMeH OGCBHHIKH KaXXAo# TPYOHI.

7.2. TlpoexTHpoBaHHe I'pPaHYJIOMETPHYECKOTO COCTaBa OGpaTHBIX
¢HuaBTPOR, 32IUHIIAIOUINX OT/I0XEHHS 30/O0LINTAKOBOrO MaTepHala,
MPOH3BOAUTCH B COOTBETCTBHH C €ro rPaHy/JJOMETPHYECKHM COCTABOM,
HCXOJAfl H3 YCJOBHA HEMPOCLITAEMOCTH MeJIKHX (PpaKilil 30Jbl B Te10
dHAbLTPA.

7.3. Tlpn npoexTHpoBaHHH cOcTaBa OGPaTHBIX (HJILTPOB ApeHa-
Kell pasHyaloT 1Ba cayuas.

1. T1pu JocTaToyHO OZHOPOAHOM TpaHYJOMETPHYECKOM COCTaBe
mMartepHana 30/00TBaja 1149 OGpPaTHOrO GHJIbBTPA NpPHUMEHSAETCS ec-
TeCTBEHHbI1 HIH HCKYCCTBEHHbI TPYHTOBBIN MaTepHa.l.

2. Tlpu pa3HOpOAHOM MO TpaHY/JIOMETPHYECKOMY COCTaBY 30.10-
IIJTAKOBOM MaTepHaJe A5 06PaTHBIX QHILTPOB MOXKET GHITh HCMOJIb-
30BaH LITaK, MOJAYYeHHBIH MyTeM OTHAeJeHHS ero Ha KJacCHPHKAaTo-
pax.

7.4. TIpoexkTHpoBaHHe TpPaHY.1OMETPHYECKOrO COCTaBa OGPATHHIX
GUALTPOB /19 JpPeHaKHOii CHCTCMBI JPEHHPOBAHHLIX 30JI00TBAJIOB
BHINOJHAETCA coraacho «MIHCTPYKIIHHK 110 TPOEKTHPOBAHHIO OOPATHBIX
$uabTpoB ruiporexHnueckux coopyxenuit» BCH 02-65. JI., «3nep-
Tua», 1965. PekoMeHnauu no yuetry ocoGeHHOCTeH, NPUCYILHX 30J10-
IIJIAKOBBIM MaTepHaJaaM, mpHBeyleHbl B npunoxennn 2. Tam ke noMe-
HieHb! TPUMepbl pacueToB OOpaTHBIX (PUABTPOB ApeHaskeil Ha 30/100T-
BaJax.

8. KOHTPOJIbHO-UBMEPHUTEJIbHAA ANNAPATYPA

8.1. B npoekrte ApeHHPOBAHHOrO 30JI00TBaJa AO0JXKHA GbITh mpe-
JyCMOTpeHa YCTaHOBKa KOHTPOJbHO-H3MEPHTEJNbHON anmnaparyphl
(nbe30oMeTpoB, MepHbIX BOLOC/JHBOB, penepos H Ap.)’.

8.2. TlbesoMeTpbl JOJIKHBI YCTAHABJIMBATHECS MO MOMEPEYHHKAM
HOPMAaJIbHO K OCH Pa3BOJALIEro NyJbNONPOBOAa. B 3aBucHMOCTH OT
KJlacca KanuTaJbHOCTH 30/100TBaJla PAacCTOAHHE MEXKJy The30OMeTpPH-
YyecKHMy nomnepeyHHkamu npuHumaior ot 100 no 200 m. Ha kaxpaom
nonepeyHHKe yCTaAHABJAWBAIOT 5—6 IMAXTHBIX NbE30OMETPOB C NPHEM-
HBIMHM OTBEDCTHSIMH, ONMYIIEHHBIMH HHXKe DacueTHOH NOBEPXHOCTH
(HHABTPALHOHHOTO MOTOKA.

Ha 3on00rBasax tuna I-A u I-B nbe3oMeTpsl ycTaHaBJAHBAIOTCA
Ha HaJBOJHOM OTKOCE HAMbIBA, NpHYEM JOJIKHBI NPHHHMATBCS Clie-

! BpeMeHHLIC yKa3alus 10 NPOBEAEHHIO KOHTPOJbHBLIX HAGMIONEHH I HCCAEN0-
BaHHI HA MUIOTHHAX 113 MECTHHIX MaTepPHAJIOB BO BPeMsi HX BO3BE/IEHHS ¥ 3KCmya-
tauun, BCH 35-70, J1., «Jueprus», 1971. 23 c.
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HHaJbHBIe Mephl N0 UX CBOEBPEMeHNHOMY HapallHBaHHIO BO H36exa-
HHe 3aMLIBa OTJIOXKEHHSIMH 30JI01I1aKOBOTO MaTepHaJa.

8.3. MepHble BOAOC/HBLI 10KHB GbITh YCTAHOBJIEHBl Ha KaxKI10M
BLIMYCKE NPEHAXXHBIX BOA AJs1 KOHTPOJA pacxona pHIbTPALHOHHOI
BOJIHI.

8.4. MiaMepeHHst 0ca/iKH OTJIOXKEHH 30/10L1JIaKOBOTO MaTepHasia H
IPYHTOB OCHOBAHHS BHITIOJIHAIOTCS C MOMOMLBIO NOBEPXHOCTHBIX H IJIy-
OMHHBIX penepoB, YCTAHOBKA KOTOPHIX NPOH3BOAHUTCS B XapaKTepHbIX
MecTax 30J00TBaJja.



NPHIOMEHHA

Mpuroxcenune 1

NPUMEPBI NEACTBYIOUUX NPEHHPOBAHHDBIX OTBAJIOB
Jlam6et oTBana THXBHHCKOro IMTHHO3EMHOro 3aBoja

B pesyabrate nepepaGoTKH ‘GOKCHTOB Ha THXBHHCKOM TJIHHO3EM-
HOM 3aBOJIe BbIIaercst 3a rofx 0koao 500 THIC. T OTXOXOB NPOU3BONACT-
'Ba — XBOCTOB. XBOCThl YAAJAJHCh C 3aB0O1a HaMOPHBIM THAPOTPAHC-
TNOPTOM TIO IBYM HHTKaM nyJsnonposona axnamerpom 300 MM Ha pac-
CTOsIHHE 0K0J10 4 KM, pacxox nyJasnbl 1500 M3/4, KOHCHCTEHIHS NO Be-
cy 10—159%.

CKknaaupoBaHHe XBOCTOB OCYLIECTBJIAJIOCH Ha OTBaJie PaBHHHHO-
ro tTuna muomaasio 80 ra. OcCHOBaHHEM OTBaJa CAYXKHUT MOPEHHBbIH
cyrauHoK. XBOCTH  (MPOAYKT mepepaGoTKH H O6GXHra [JHH)
cocTosAT u3 yacTHu cdepuueckoit dopmul. [Ipeobaaratomas Ppaxuns
1—5 My (okono 70%). Yaeavusiit Bec 3,2 rc/cm®, o6beMHbIR BEC B
npeJie/ibHO-PHIXJIOM cOCTOSIHHH 0KoJo 1 refems.

ITepBuynas nam6a Ha oTBaJjie Oblia OTCHINaHA H3 MECTHOrO CyT-
JIHHKa M HMeJia BHICOTY 10 3 M, YKJIOHH oTKocos 1 : 1,5.

Hav6br HapallHBaHusl HAa OTBaJle BO3BOLHJIHCH HAMBIBHBIM CIIOCO-
‘6oM. Tlo ocu BosBoaHMOIT 1aMObl YKJIAABIBAJICS HA JEerKOH MeTaJslIH-
YecKoi 3CcTakaje pa3BoASIIHUil NyJbTIONPOBOI, B KOTOPOM CHH3Y IIpo-
pesanuch orepcTus 15X20 cM, cHabxKeHHble IIHGEPHBIMH 3aC/I0HKA-
MH, yepe3 KOTOpble MPOH3BOAHKJCH cOpOC NYJIbINbI, cOLepXkKallel KPYyT-
Hble (PpakluH, mepeMelllaeMble 1O AHY TPYObl BO BJIEKOMOM COCTOS-
HHH.

Beaencteue Goabiuoit GHALTPALHOHHOH CHOCOGHOCTH HaMBIBae-
MBIX OTJIOXKEHHH BOJHAs! COCTABJAIOULAS MYJbIE NPOMHILTPOBLIBA-
JIach K OCHOBAHHIO OTBaJia, a TBepaas ¢asa ocaxnajach Ha NMOBEPX-
HOCTh, 06pa3ys Teslo HaMblBa — namOy. Uepe3 oTBepCcTHs B MYJBIO-
npoBojJie OTOMpasiuch mpeuMylliecTBeHHO ¢paxuun [—8 MM, koad-
unyesT GHALTPALHH OTIOKEHHH TAKOTO MaTepHaJa CoCTaBJsIJ OKO-
g0 1000 m/cyr. Menkue ¢paxiiuuy XBOCTOB, HaXOAHMBILHECS B MOTOKE
MyJBNB BO B3BEIIEHHOM COCTOSIHHH, CIHBAJHCh B TOPEIl MYyJbIOTIPO-
BOZa ¥ cOpachiBaJHCh B OTBAJ 3a nperensl 1amM6s. HesHauntenpHas
JIUTHHA 30HBI HHOUIbTpaUnu (MeHee 2 M) He NO3BOJSIIA CO3AATH Tpe-
OyeMblii M0 npoekTy npoduib HaMmbiBaeMoil namOb. Ilostomy pus
yBeJHYEHHs IHPHHBI TPEOHS MO BHINYCKHbIE OTBEPCTHS CTABHIHCDH
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MeTa/lJIH4ecKHe X0/106a, KOTOPLie OTBOAMAN NYJAbIY Ha PAacCTOSHHE
f#o 3—4 M ot nyabnonposoaa (puc. 1—1),

Takum oﬁpasom, MeHAss paCcCTOAHHE OT MecTa NOCTYINJECHHSA NYJib-
nbl H3 NYJAbNIONPOBONA 10 YUACTKa BhiniaeHusl TBepLoil ¢ha3bl, MOKHO
6B1J10 CO31aTh TpeOyeMyI0 LIHpH-
Hy rpe6Hs 1amObl.

Ha orBajie THXBHHCKOTO FJIH-
HO3€MHOTO 3aBOJla TaKHM CHOCO-
60oM HaMbiBaaHCh naM06bl Hapa-
HIMBAHHS UIMPHHOH 10 rpebHIO
7 ™M, BoIcOTOll Ko 3,5, M ¢ YKJo-
HOM oTtkocoB 1:2,2. Jlninna Kax-
1070 sipyca naMObl no nepHMer-
py otBana 6o.ce 3 xm. Ilo knac-
cupuKauuy «PyKOBOIACTBa» AaM-
6bl oTBasia THXBHHCKOTO TJIMHO-
3eMHOr0 3aB0jJa MOXKIO OTHECTH
K coopy:xennsm thna I-A, pas-
Mep KOTOpbIX onpejenasdercs AH-
HO# 30HbI HHOUIABTPALHH BOJHOH
COCTaBJ/AIOLEH MyJbIbL.

Iuppoorsan lllesesaes Slp
Bearopoackoro uemeHTHoro 3apoaa

OT1iroxenust MeJa, #CnoJb3ye-

MBIE B KAUECTBE CBIPbA MM L€ puc 1.1 Hawmums orpamaawoweii
MEHTHOI'O 3aBOJ4, NOKPBHITHI MOIL-  pam6b Ha oTBane THXBHHCKOrO 3a-
geM cJioeM, g0 10—15 M, oca- BOJA.

JOYHBIX TIOPOA, IPeICTaBJIEHHbIX

MeJKHMH NIeCKaMHu, Cynechio u cyrjunkoM. Pazpaborka 3Toii BCKpHILI-
'HOH TOPOAH MPOH3BOANJIACH € MIOMOLIBIO THAPOMOHHTOPOB, a 06paso-
BaBLIAsCA TyJbNa NepeKauHBaaach 3eMJeCOCHBIMH YCTAHOBKAMH 110
TYJBTIONPOBOAY 1B THApoOoTBaJ Ganku Llleseaes Sp.

Ilonnas pauna 6asky, rie pacnoJioXKeH OTBaJ, OKOJA0 7 KM, HJo-
wanp sogocbopa 16 km?, cpeguuit yxkiaon TaabBera 0,012, ckionsl
3alepHOBAHBl H UMeIOT BbIcOTY 30—40 M, yacTo OODBHIBHCTHI H H3pe-
3aHbl oBparaMu. CK/IOHBI GaJ KK C/10XKEHbl MEJTOBBIMH H Y€TBED THUHEI-
MU OTJ0XKeHHAMH. B npenesax TanbBera moBepXHOCTb MeJsia 3aclera-
er Ha raybutde ot 3 10 10 M. OT/10KeHHs, MOKPHIBAIOLIHE MeJ, Tpell-
crasJielibl B OCHOBHOM CYIECblO H CYTJIHHKOM C NIPOC/I0fiKaMHu nmecka.

ITepBuunas nam6Ga ruapoorBasa BhcOTOH 0K0jo 10 M oTchinana
B 1959 r. U3 MecTHOrO cyrjiHHKa. 3anoJHeHHe 0TBaJja BeJoCh N0 cXe-
Me «OT 1aMObl — K npyIy», OTCTOHHBII NPYA pasMelllajcs B BepXOBbe
O6aaxku (puc. 1—2).

Jav6b1 HapamuBaHus BbICOTOIH 10 5—10 M oTcHIIANUCh 13 MecT-
HOT'O CYrJIMHKa, a HaMbIB BCKPLIIIHOTO TPYHTA NPOHU3BOAHJICS NOJ -3a-
wHToi 3THX aamo. Ilo cocrosuuio na 1975 rox BeHICcOTa OTBaJja no
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cTBOPY Ram6 cocrasasna 40 m. JnuHa HagBOAHOrO OTKOCa HAMBIBA
nocruranaa 2000 m.
B 1965 r. naowanp, 3ausitas OTIOXKEHHAMH FPYHTa, cOCTaBJAIA
625 Teic. M2 (B TOM uHcae npya uuaduabTpanun 115 ThC. M2).
OcpenneHHBI IpaHy/IOMETPHUECKHI COCTaB HAMBITOTO IPYHTa B
30He cOpoca myJbnbl ¥3 NYJABNONPOBOAA H HA ype3e Npyna npuBeneH
B TabJuuie.

Conepxanwe ¢pakuuft B MM, %

HanmeHoBanHe 30HH 0,5 0,25 0,10 0,05 | 0,01—
>2 |2-1 [1-05] 25 | 010 | 0,005 | ojor | 0,005 | <0.005

BokoBast 30Ha 2 2 4 10 42 18 7 15 —
Oxoxo ypesa
or¢ToiiHoro npyna| — — | = — 3 22 30 10 35

Yxe B TIepBble TO/lbl 3KONJAYyaTallHH BLISIBHJAOCH, UTO BCJ/HEACTBHE
HHQ)HJ]bTPa'LLHH B JTHO H 60’])'1‘3 6aJiKH, a TaKXe B pesyJabTaTe Hcna-
pEHHsl, MIPHTOK BOABl B TEYeHHe pa6oqefro Ce30Ha B3a CYET MOAa4H

Puc. 1-2. Taan runpoorsana llleseses fp

]—kappep;, 2—nyabnonposon; J-Aam6a; 4£—ruapooTsan; S—orceyHas xamba;
6—npya.

myabnsl ¢ pacxoaom 300 a/c (1100 m3/4) He obecneunBas Hakomie-
HHSI BO1b! B BEPXOBbe GaJIKH, NOITOMY OTNajka HeO6XOIHMOCTD B NO-
CTpOHAKe BOLOCOPOCHBIX COOPYKEHHH.

Ocpentennnlii ko3hdunuenT QUILTPALHH OTJIOXKEHHH TPYHTa B
BOHe HaJBOJHOrO HaMbiBa 6bla npuHAT paBHbiM 0,015 M/cyT no omy-
CKaHHIO YPOBHS BOAH B KOHTPOJbHBIX mypdax. Ocpennennuit koad-
dbunreHT QUABTpALHH 30HH Npylda HEGHIBTPALHH, ONpeReseHHbIN
70 ONYCKaHHIO YPOBHsI BOJAb NPH IJIHTEJbHOM NpeKpallleHHH HaMbl-
Ba, OKaszaJcs pasubiM 0,06 M/cyT.

He wuckioueno, uro ¢puisTpauis npouCXOAHNAA B OTHEJNbHHIE OT-
JIOXKEHHs MeJa Ha CKJIOHaX GaJKH.

I'nmapoorsan 3kcnayaTupoBaicsi 6e3 BOJIOCOPOCHBIX COOPYXKEHHMH
B Teuende 15 jer ¢ 1960 mo 1975 rr., npuueM 3a 3TO BpeMs HHKaKHX

30



HeOXHJaHHOCTel, CBA3aHNHbIX C PEXKHUMOM paGoTH @pyna, He Hab.io-
JAajnochb. YPOBEeHb Npyla TIOXHHMAJCS C HEKOTODBIM OTCTABaHHEM OT
IOBEPXHOCTH OTJOXKEHHH TPYHTa B 30HE BHNOYCKA MYJBNH OKOJIO
namM0 HapallluBaHHUs.

Tak, ¢ 1960 no 1966 rr. noBepXHOCTb OTJIOKEHU TPYHTA NOBBICH-
aach Ha 15 M, Torna Kax ypoBeHb BOJAH NPyAa — BCETO JHWD HA 7 M.

HeoGxonuMo uMeTh B BHAY, YTO BCKPBILHHE paGOTH Ha Kapbepe
NPOH3BOAMINCE JIHIIb B Telsuoe BpeMs roja, B TeuenHe 220—
240 pueii B rofy. PaGota ruapoMexaHusallyu TpexcMeHHas Ge3 BHI-
XO4HBIX AHed. ['mapomMoHHTOPH paboTany Ha TPYHTOBOH BOJe, KOTO-
pasi nepekauynBaJach apTe3HaHCKHMH HacocaMu H3 GYPOBOM CKBaXKH-
HBI, ONYLEHHOA B OT/IOXKEHHs MeJla Mo TaJbBery 6aJKH HHXe OTKoca
THAPOOTBAJIA.

Taxkum o6Gpasom, ocymlecTBjsicsi BOAOOGOPOT C eCTecTBEHHOMH
OYHCTKOH OCBETJIEHHOH BOJH B mpolecce (pHIbTPALLHH B OTJIOKEHHAX
Mejia moj, THAPOOTBAJOM. 3a BpeMs NATHAAUATHIETHEN IKCIJIyaTa-
UHH KaKHX-JIHO0 mepeboeB ¢ BOAOCHaOXeHHEM YCTAHOBOK THApOMe-
XaHU3aUuWH He ObIIO, BOJAA, OTKauHBaeMas HaCcOCaMH, yHcTas, 6es
B3BECH.

BosMoxkHOCTE 3arpA3HeHHs TDPYHTOBBHIX BOJA paccMaTpHBaJjach
JIKUIb TIO COJiePKAaHHIO B3BECH, TaK KaK Ha THAPOOTBAJIE CKJAaJHPOBa-
JIHCh TPYHTHI, He COfepKalllie paCTBOPHMBIX COeIHHEHHH.

I'napoorsan IllesesneB §Ip — mpuMep oTBana ¢ ecCTeCTBEHHBIM
JPeHHDOBAHHHIM OCHOBaHHeM y NpyiaoM uHuibTpanuu (tum I-B).

Hpuasoxcenne 2

METOAHKA NPOEKTHPOBAHHA IFPAHYJIOMETPHYECKOIO COCTABA
OBPATHBIX ®HJIbTPOB IPEHA)KER 30JI00TBAJIOB H NPHUMEPDI
PACYETA!

Odwue NoOAOKEHHS

B KagecTBe pacCueTHBIX moOKasareeil TFaHYJOMETPHYECKOTO CO-
cTaBa cJeAyeT IPHHUMAaTh: dygs), dio; di7; dso; deo; dioo. Koadduuuent

Pa3HO3EPHUCTOCTH 1) = 2-:1;. IloprcrocTs n B pacyerax mpH mox6ope

(hHABTPOB ONpeAesiserTcs M0 TPaHyJOMETPHYECKOMY COCTaBy TPYHTa:

n=ng—0,1 lg 1, (1

rae no=0,45 aaa yrioBaTHX pakiuii rpyHta; ne=0,40 ans oxkataHHHIX (paKuHi
rpyHra.

NMpumedanne. Benencraie ocoGennocteii GopMBbl HACTHIL 30/IbI H NIJIAKa AJIA OT-

JOXKEHHHA 30JI0IIJIAKOBLIX MATEPHANOB Ha OTBaJax BBeJeHO NOHATHE «aKTHBHOH»

TIOPHCTOCTH, KOTOpasi onpesensier o6beM Nop (3a BHYeTOM 06beMa KaBepH, 3aMK-

HYTHIX MOpP YACTHIL H 30H 3aTeHeHHs), B NpejefaX KOTOPHX OCYIIECTBJSETCs ABH-
XKeHHe GHILTPALHOHHON BOAHI.

! HBcTpyKIMa M0 NPOEKTHPOBaHHIO 06paTHHX (HALTPOB NHAPOTEXHHYECKHX CO-
opyxeHnu#i, BCH 02-65, M.-J1., «Jueprus», 1965. 97 c. ¢ ua.
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dopmyaa (1) moxer GbITh HCNOAB3OBAaHA AJS BHYHCJAEHHS AK-
THBHOW TIOPHCTOCTH 30JI0LIAKOBOTO MaTepHaJja npH noxéope obpar-
HBIX (HABTPOB. Bennuuna no MPHHHMAaeTCAd B 3TOM cJyyae paBHOM
0,45, KaK 1/ yra0BaThlX (pakitHii rpyHra.

Outeika cyddrosnonnocts (Hecydp¢o3HOHHOCTH) 30JI01LIAKOBOTO MATEpHAna,

rpyHTOB (GHALTPA H OnpeaeieHHe MPOUEHTA BbiHOCA CYyQQO3HOHHBIX HYacTHIL

Jns peuienns Bonpoca o cydPo3uOHHOCTH 30JI01IJIAKOBOI'O MarTe-
puana (HJH TPYHTa (HIBTPA) U ONpefe]eHHs MPOUEHTa BhHOCA CYd-
(PO3HOHHBIX YaCTHI H3 €ro COCTaBa. PeKOMEHAYeTCA CJAeNYyIOLIHH Me-
TOJ pacuera.

JInst pacueTHOro rpaHy/JIOMEeTPHYECKOTO COCTaBa GOJOLLIAKOBOTO
MaTepHaJla HJIH TPyHTa pHABTpaA onpeessloTCs cjaepyiolllue mapa-
METpHL

MaxkcuManbHbBIl pasMep (IHaMerp) TOp TPYHTa HAXOZHTCS 10
caenyiouei «popmyse:

d:axc = xC —1—27‘ dyq, 2

rae % — Kos¢pdHHeHT HepaBHOMEPHOCTH PAaCKJaAKH YacTHIl B TPyHTe, HIH Ko3d-
GHUMEHT JIOKAILHOCTH CYDDO3HH:
=1+0,057, 3)
n —mopHcToCcTh; di7 — AHaMeTp uacTHIl, MeHbille KOTOPHX B COCTaBe IPYHTa CO-
aepxures 17% no secy;
C=046y"7 )
MakcuMa/bHBEI pPa3Mep 4acTHL, KOTOPble MOTYT GHITh BHIHECEHHI
H3 JaHHOrO €OCTaBa TPYHTA NMPH ONpeleJeHHbIX I'HAPOIHHAMHYECKHX
YCJA0BHSAX, BbIYHC/ISETCS TI0 cnenytomeﬁ 3aBHCHMOCTH:

d::aiah’c = O’stlaxc' (5)

Ecnu dif* <d™W, rpe dMI® —MHHHMaJAbHBIA paszmep 4acTHI
TPyHTa, TO TaKOH COCTAaB 30JIOLIJIAKOBOrO MAaTepHasla HJAH TPYHTA
caenyeT cunTaTh HecyddosnonnbimM. TIpu d¥eke >dMum marepuan (30-
Ja, HLaK WM TPYHT) CAEAYeT CUHTaTh cy(PO3HOHHBIM.

Ecan d¥% < 3%, To Takoli MaTepHaJ cJledyeT CYHTATb MPaKTH-
YECKH Hecy{O3HOHHBIM.

OnpezesieHHe NMPoLEHTa BbIHOCA CY(h(HO3HOHHBIX YaCTHIL MO Teo-
MeTpHYECKOMY KpHuTepHio (6e3 yueTa AeilCTBYIOUIHX TPAJAHEHTOB Ha-
1opa) {IPOU3BOAHUTCA TO TPadhUKy KPHBOH TpaHyJOMETPHYECKOrO CO-
CTaBa, TAe Ha KPHBOA HaX0IHM 3HayeHHe d;';"‘“, a Ha OCH OpAHHAT —
HCKOMBIH TIDOLEHT BBIHOCA.

BuiGop pacyeTHOro rpaHyJOMETPHYECKOro COCTaBa 30JOLLIAKOBOrO MartepHaia

H PacueTHBIX PasMepoB cBOA00Gpasylomux dpakumi db:

Ecnu 3070111aKOBHIH MaTepHaa HecydrupO3HOHHBIH, «pacueTHas
30Ha» MOXeT GbiTh OTIHCAaHa B CJEAYIOIMX FPaHHIAaX: BEpXHHI mpe-
ZleJ1 30HBl — 110 CaMOMY MeJNKOMY TPaHYJOMEeTPHUECKOMY <COCTaBy,
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HHXHHN npeles 30HbH — 10 rPaHyJJOMeTPHYECKOMY COCTaBY TPYHTA,
pasmep $pakuuit Kotoporo dpo25<<dso TPyHTa BepXHero mpeneia
30HBHI.

3a pacyeTHYIO KPHBYIO MOXeT OBITh MPHHATA KPHBAs CPELHEro
rpaHyJOMETPHYECKOTO COCTaBa NOJyYeHHOH pacueTHOi 30HHL. Pac-
yeTHHI Pa3Mep CBOA0OGDasyIOMHX dbpakuuit dir A5 noxGopa co-
craBa QHALTPA cieAyeT NPUHMMATh MO Trpaduky PP =f(n,)
(puc. 2-1).

Ecau 30J0111aK0BBI MaTephaa cydo3HOHHBIN, «pacyeTHas 30-
Ha» NOJIKHA ‘Ha3HayaTbCs B mpefejax TPYNNbl KPHBLIX HauGoJee
MeJIKOTO TPaHY/JIOMETPHYECKOTO COCTaBa. 3a PacyeTHBI TpaHyloOMe-
TPHUYECKHH COCTaB IpyHTa CJejyeT MPHHHMAaTb COCTaB, GJH3KHA K

7
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Puc. 2-1. Tpaduk PP =f (%) aas ompeneseHns pacuer-

HHIX Pa3MepoB CBOJOOGPa3yloONHX YacTHN rpynta db2c!
I—o6aacTe BH6Opa pacueTHMX 3HAUeHHA dcr axg GUALTPOB M3 mebenHu-
cToro matepnaaa; //—o6aacTb B60OpPa PacueTHHX d_. aas puast-

cr
POB H3 NECYAHO-rpaBeAHCTOro MaTepHana.

BepXHEMY mpeaesy «pacueTHOH BOHLI» C YCJIOBHEM, 4TO pasMep dpax-
1lMA TPYHTA PacuyeTHOro cocrasa Obla Obl He (GoJblle pa3Mepa ¢pak-
uui df;" TPYHTa BEPXHETO Npefie/ia PacueTHON 30HH, T. e. AL <dif.

Pacuernniit pasmep cBopoo6pasyroiiux ppakuuit dP* s cyd-
(O3HOHHOrO COCTaBa 30JIOUIIAKOBOTO MaTepHajla AOJKEeH omnpele-
JATHCS MO caelylolledl popmy.e:

di = Bdj g, 6)
rae B = 3-+8.

D
JonycKkaemas pa3sHO3EPHHCTOCTb FPYHTOB (GHALTPOB (T‘q, = ﬁz)

MaxkcumanbHoe 3HaueHHe KoddupuuneHTa PasHO3ePHHCTOCTH
TPYHTOB OOpPaTHBIX (HIBTPOB He JOJIKHO TPEBHIIATh BEJHYHHHI:
a) ansa HecydPO3IHOHHOTO COCTABA 30JOIIIAKOBOTO MaTepHa/a
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D
7o = E‘f: < 20--25, )

7y < 20 — A4S MECUAHO-rPABENUCTHIX I'PYHTOB;
73" < 25— A9 WeGEHHCTHIX FPYHTOB;

6) nna cyddo3HOHHOTO cOCTaBa 30J0UIIaKOBOrO MaTepHaia
Dy
ns)oﬂ = E:(_) < 15‘ (8)

Npamenanne. TpyuTH, KodQHLHEHT PA3HO3EPHHCTOCTH KOTOPHIX NpeBHIIAET
JONYCTHMble 3HAYEHHS, MOTYT OBITb PEKOMEHJOBAHBI TOJMLKO TIOC/E HAAJEKAUIero
o6ocHoBaHus (AaGopaTopHOIl NPOBEPKH).

Onpenenerne AONYCTHMBIX MEXAYCHOHHLIX KO3(pduUHEHTOB

JeficTBHTENBHBIN MeXAYCJIONHBIA KOMPDHUIHEHT Ty JOJKEH Oll-
pefleifThCs TO c/efyollell 3aBUCHMOCTH:
I 1

_ Dy — Dy7

Ny = —t = L
¥ der Dzr

' ®

rae D}, u D,’;——paamepu ¢dpaKiuii TPYHTOB NEPBOr0 ¥ BTOPOFO CJIOEB OGPaTHO-
ro ¢uabrpa (NS ABYXcAOHHOTO (uAbTpa); der H D‘{_P — pasMmepnl cBopooGpasyio-
HIAX 4acTHL MaTepHaJa 30J00TBaJa W I'PYHTa MepBOro ¢/ios obpaTHoro ¢ujabTpa.
JelicTBHTeNBHBIH MeXAYCHOAHBI KO3IDUINEHT ROXKeH YHOB-

JIETBOPATH cAefylolleil 3aBUCHMOCTH:
< M (10)

rie mp°" — momycTHMBIE MeXAycaoRHuT Ko3bdHuMeHT, onpemensierca mo ¢op-
MyJae:
1 1— nq,

0275y 1y "o

aom __

T

an

Boaonpouunaemocts o6patHoro gpuabTpa

Mo ycsnoBuIO BoRONpoHHLaeMOCTH MaTepHaJ 06paTHOrO PubTpa

JOJIKEH YJ0BIETBOPATh CSAYIONIEMY COOTHOLISHHIO:
D®)?
LL;)_ > 5, (12)

d
17

rie D?’, i dyj7 — coOTBeTCTBEHHO pa3Mepnl ¢pakuufi GHALTPR H 30JOHIAKOBOrO

MarepuaJa.
Toamuna cnoes GuabTpa

Tosnurnna cost o6paTHoro GuabTpa MO PHIBTPALHOHHEIM YCJIO-
BHAIM JOJI’)KHA ObITh:
Tuun=7 Des, 13)

rie Dgs; — pa3smep dpakuufi ¢puanTpa.
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o ycnoBHSIM MPOH3BOACTBA PaGOT TOMILHHY CJI0S (UIABTPA AJA
JAipeHaXKeH cJeAyeT MPHHHMAaTh NPU PYYHOR YKAajdKe (C NJIAHUPOB-
KOl H YNJIOTHEeHHeM) — He MeHee 10 cm.

Ipn MexanH3upOBaHHOM YK/AafKe (C NJaHAPOBKOH H YIJIOTHEHH-
eM) — He Menee 20 cm.

PacuerHale ciy4yan NpoeKTHPOBAHHSA FPAHYJOMETPHYECKOTO COCTABA FPYHTOB

o6parHbix ¢uabTpoB

I. IlpoekTHpoBaHHEe TpPaHY/JIOMETPHYECKOIO €OCTAaBa OGpPaTHhHIX
(GANBTPOB NPH OTCYTCTBHH JAHHBIX O KAPbEepPHLIX FPYHTAX.

I1. Tlon60p rpaHyJIOMETPHYECKOr0 COCTaBa (PHIBTPOB H3 HMEIO-
H[HXCS KapbepHLIX TPYHTOB HJIH U3 GOJIOIIAKOBOrO MaTepHasa.

B I u Il crysasx HezaBHcuMO OT cocTaBa (CydO3HOHHOIO HJIH
HecyddO3HOHHOr0) sallHIlaeMOro 30/I0LLIAKOBOrO MaTepHaJja co-
cTaB TPYHTa PHALTPA MOXKeT GbiTh HecydpO3HOHHBIM.

Mopanok pacuera

Jina npeHaxel APeHHPOBaHHLIX 30JI00TBAJOB IIPOEKTHPOBaHHE
(momGop) TpaHyJOMETPHYECKOr0 COCTAaBa IPYHTa (PHALTPOB JOJIKHO
OCYIIEeCTBJISThCA TIO YC/IOBHIO HeNPOCHIIaeMOCTH MeJKHX Qpakiufi 30-
JIOIIIAaKOBOrO MaTepHasJa B Hecy(dO3HOHHHA TPYHT uIbTpa.

YcioBre HENpOCHNIaeMOCTH 30JI0LIJIaKOBOr0 MaTepHaia B PuIbTp
BHIPAXKAETCs Cielylollel 3aBHCHMOCTHIO:!

D,
d—:r <18, (14)
HIH
dcr 20,555 Do, (15)
rie Do — cpenrnit inameTp nop B cjoe GuALTpa:
D, = 0455 Y73 l_'f"’T Dy (16)
e 4

dcr — AHaMeTp cnonooﬁpaaymmﬂx HacTHI{ 30JI0LI1AKOBOr0 MaTepHaJa.

Ha ycnoBHs HeMpochnaeMoCTH onpeneasiercss AeHCTBYIOLIHH qHa-
MeTp 4acTHIl TpyHTa cnaosi unabrpa Dy;, mo 3aBucumoctam (15) u
(16), u3 KOTODHIX CAeAyeT:

4 1— Ilq,
D,; =

4 1om an
Ve "o

der,
rae ng onpeneaserca no dgopmyse (1): ne= '5‘:-2.

Mo mosyuennomy snauenunto Di; H3 BaBHCHMOCTH

D —1
p—=1+01Py " (18)
MHH 5114,
rae
x=1+128 1g n¢, (19)
Duny — MBHEMAJbHEI Da3vep YacTHL B JaHHOM TPYHTE; P; — MpoUeHTHOe co-
nepKaH#e B IPYHTe YAaCTHI 70 Becy, MMerolnx anaverp Dy, ompenensercs

p—1' (20)
5
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IMoacrasass sHauerne Dyun B 3aBHCHMOCTD (18), monyyum ypas-
HeHHe HecyddO3HOHHOrO cOCTaBa IpyHTAa (QUABTPA AJA 3aJaHHOTO
30JI01L/1aKOBOI0 MaTepHaJa:

D, = [1 + (0,12 ’Nén;‘] D @1

U3 KOTOpOro onpejensieM Apyrae pasmepbl dpakuuit ¢puabrpa Dig;
Dygo; Dso . . . Dygo, mocsie moacranosku B (21) cooTBeTCTBeHHO 3Haye-
Hui P;=10...30...50...100%.  [To mo/syyeHHBIM 3HAYEHHAM
CTPOHTCSA pacyeTHasd KpuBas Hecydupo3HOHHOrO cOCTaBa TPYHTA
¢uabTpa.

30Ha [OMNYCTHMOTO rpaHYJOMETPHUECKOrO COCTaBa TIpyHTa
¢HUIbTPa, TIPHTOLHOrO AJA YKJAAJKH B APeHaxk, AOJXKHA Ha3Ha4yaTh-
C5l HCXOAS H3 CJEeAYIONIero:

') BepxHsAA TpaHHIlA 30HBI JOJXKHA MPOXOAUTL OT TOUKH Digo pac-
yeTHOH KpHBOA H Ha 3—59% Bbune (mo Beptukanu) Touku Dip go
NPHEMBIKAHHA K NODH3OHTAVIBHON OCH d; TIpH 3TOM MOXKeT OhITh JOMmY-
1(eHo B cocrase PHIbTPa 3—5% nel1eBaTHX Pparuui;

2) HUXKHSAS TPAHHMIA 30HBI HagHauaeTcs OT TOUKH Dyum, KacaTess-
HOH K pPacyeTHOU KPHBOH, 10 BepxHel suHuu Dgo.

3anpoekTHPOBaHHBI M0 AAHHON METOAHWKE rpaHyJOMETPHUYECKHI
cocTaB rpyHta QuabTpa aBasercs HecyqupO3HOHHBIM H YAOBJIETBO-
pseT BceM TpeGOBaHHAM, NPEAbAB/ASEMbIM K JpeHaXKaM APeHHPOBaH-
HBIX 30JI00TBaJIOB.

NMpumeyanne. TIpuBenenHast MeToauka npoekTHpoBalus (mopbopa) rpamyJio-
METPHYECKOTQ cocTaBa QJHJII:TPOB I APeHaXXHBIX CHCTeM HAPEHHPOBAHHBIX 30JI00T-

BaJOB NpPOBepeHa ONBITAMH C 30JIOIIAKOBHIM MaTepHajoM B GOJbUIHX (HABTPA-
LHOHHBIX NpHGOpax Ja6opaTophu rpyHTOBEIX coopyxennfi BHUHUTa.

Mpumepnl pacueros

flpumep 1. TpeGyeTcsi 3anpoeKTHPOBATH CJ0i OGPATHOrO (HIBT-
pa HecydpoBHOHHOrO cOCTaBa, 3alllHUIAIOLIEr0 MaTepPHaJ 30J100TBA-
Jia, TIpeACTaBJeHHbIH 30J10M.

Hcxoonoie darnnole

Ha puc. 2-2 nokasaHa 30Ha U3MEHEHHsI TPaHY/JIOMETPUYECKOro CO-
C¢Tapa mMarepHaJa 30J100TBaJa. Cpezuum KPH-Baﬂ «30HBI» IMpHHHMaeT-
csl 3a pacyeTHYIO KPHBYIO FPaHY/JIOMETPHYECKOrO COCTABA.

PacuerHble Gpakumy 30/10111aKOBONO MaTepHaa:

dura=0,003 mM; ds =0,0044 mm; d1p=0,006 mm;
dy; =0,009 mm; dso= 0,027 mu; dso=0,030 MM;
dygo = 0,2 mMm.

Koab¢uiuneHT pasHO3EPHHCTOCTH Mr=—- = o006 —90- VYaeab-

HbIf BeC 4acTHll MaTepHasaa yx=2,32 rcfems.
AXTHBHas MOPHCTOCTD 30JI0ILIAKOBOTO MaTepHa/a fpPH MPOEKTH-
poBaHHH QHJILTPOB ompedesercs mo dopmye (1):
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. np=n—0,1 1g n,=0,45—0,1 1g 5,0=0,38,
rne nn=0,45
. Ilopadok pacuera
1. [last peuienHs pomnpoca, siB/sieTcs Ju JaHubi MaTepuan cydido-

3HOHHBIM HJIH HecydPO3HOHHBIM, DEKOMEHAYeTCs CaeAyIOUHA MEeTO

pacuera.
Tlo pacueTHbIM AaHHBIM HCCJEAYeMOro MaTepHaJja onpeaensercs

MaKCHMaJAbHbiil AHAMeTp (GHJAbTPAUHOHHBIX Top do' nNo caeayio-
el 3aBHCHMOCTH:

dy® ¢ = 0,455 e T_g;n—pd”'

Tae ¥ — Ko3(HIUHEHT HepaBHOMEPHOCTH DPacKJaJKH YacTHIL B TFPyHTe HWJIH K03d-
HIHEHT JIOKaAbHOCTH cyddo3Hi:

=1+0,05 nr=1+0,05- 5,0=1,25;

dy; — IMaMeTp uacTHil 33LIMIIAeMOro MaTepuasa 30/100TBaja, MeHblle KOTOPHX B
ero cocrase cojepxurca 17% no secy.
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Puc. 2-2. Tpaduk rpaHy1OMeTPHYECKOrO COCTaBa 06PATHOrO PuABT-
pa japeHaxeii Ha oTBaje 30.1H

l—pacyeTHaa KpHBad 3alMLIAEMOTr0 MaTepHaaa; 2-—rpaHnua 30HH H3IMEHeHHs rpa-

HYJIOMeTPHYECKOro COCTaBa 304bl yraq; J—pacdeTHas Kpueas 1-ro caos o6paTHoro

GuabTpa; 4~—rpaHnibl 30HBI H3MEHEHHS TPaHYIOMETPHYECKOro COCTaBa 1-ro chaos
obpaTHoro GUIbBTPA ApeHaxka.

) — 0,38
e = 0,455.1,25 V50 T_o03 0,009 = 0,00413 mM.

MakcHMaJbHBIi AMaMEeTD YacTHll, KOTOpbIe MOTYT ObITh BHIHECEH b
GUIAbTPAMOHHEIM MOTOKOM H3 JaHHOIO MartepHaja, onpelaessercs
CJEAYIOILEH BABHCHMOCTDIO:

thaKc = 0,77(15' axc
by ,
d;(iaxc = 0,77-0,00413 = 0,00318 mM.
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ITpakTHKa NOKa3bIBAET, YTO €CJIH GYAYT BHIHECEHB! CaMble MeJIKHe
HesallleMJIeHHBIe YacTHIL B KoJaHuecTBe He Gosnee 3—5% mo Becy, To
NPOYHOCTb TPYHTa M pabora apeHaxka He OyAyT HapyweHns. Caero-
BaTenbHo, ecan do - <3% (5%) To Becy, TO TaKoil MaTepual cJe-
JLyeT CUHTATh TpaKTHUeCKH HecydpPO3HOHHBIM.

Mo BLIYHC/AEHHOMY MaKCHMaJbHOMY pasmepy cyQ¢dO3HOHHHIX ya-
ety dii™ Haxonmm no rpaduKy KPHBOH IPaHyJOMETPHUECKOTO CO-
cTaBa MaTepHaja HCKOMbI MAaKCHMaJ/IbHbIA TIPOUEHT BoIHOCA (HA OCH
OpAHHAT).

CoryacHo pacuyeTHOl KDHBOH «30HbI», BO3MOXKHbIH {IDOUEHT BhI-
HOca MeJKHX (pakiuii Matepuana sonootBada (de;<<0,00318 mm)
cocrapaser 2%. CieloBaTe/qbHO, MaTepHa/] 30J00TBaja fBJASETCH
npaxktuyeck: HecyddO3HOHHBIM.

2. Ilo 3aaaHHOMY Hecy(dO3HOHHOMY IPaHYJOMETPHYECKOMY CO-
craBy MmaTepHaia (puc. 2-2) BuiGupaeM mo rpaduky P& =f(n:)
(puc. 2-1) pacueTHblii JHaMeTp CBOJOOGPasyIOIUX yacTHil dep. [Ipu
Nr=>5,0 mo rpaduky puc. 2-1 g mecyaHo-rpaBeIMCTOrO MaTepHaJa
dunptpa (06aacte II) npunumaem Per=40%. [danee, no xpupoit
rpaHyJIOMETPHYECKOTO cOCTaBa HaXxOAUM der=d40=0,02 mu.

3. Cpenunfi guamMeTp nop mepsoro ciaosi duabtpa Dy ofipegeaser-
¢ K3 YCJIOBHS HenpOChiliaeMOCTH.

D, = 1,849,
Dy=1,8-0,02=0,036 mm.
4. leiticrByomuit pasmep dppakuuu ¢uabrpa Di7 BHUHCAAETCA TIO

caenylouei gopmyie:
4 l—ny

e e (] ..
Vig "o ¢
Ilas necyddo3HOHHOrO cOCTaBa 30/I0INAKOBOTO MaTepHaia NpH-

HHUMaeM Kos(dHUHeHT pasHo3epHHCTOCTH HuabTpa nMe=20. Ilo-
PHCTOCTh MaTepuana (GHAbTPA Ng NpPHHHMAaeM Mo 3aBHcHMocTH (1):

np=ne—~0,1 1g ng;
15l IeCYaHO-TPaBHAHO-Ta/IeYHHKOBBIX FPYHTOB (rHABTPa no=0,40.
ne=0,40—0,1 Ig 20=0,27.
[Mocae noacranosku 3Hauenuit B (17) noayuaem:

4 1—027
D= .;-/.2—0— 027 0,02 = 0,131 mm.

Dn=

5. O6beMHHIl Bec CKesleTa FPPYHTa (QHJIbTPA, YKIaALBAEMOTO B
ApeHax, MOXeT OHTb OnpefeseH no caelyioluied 3aBHCHMOCTH:
Yex=Ya(l—ng),
rae y«=2,60—2,72 rcfcM® — yneNbHHI Bec YacCTHL IPyHTA; ng=0,27.
[Tocsie moacTaHOBKH 3HAYEHUI TONYUHM

v1==2,60(1—0,27) =1,90 rcfcm?;
Y2=2,72(1—0,27) =1,98 rc/cm3.
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6. OmnpenensieM pasmep ¢pakumy Dywn MaTepHasia nepBoro cjos
o6patHoro ¢uabTpa. ITo noayuennomy 3navenuio Dz=0,131 Mmm u
3aBucumocti (18) pas HecydwposmoHHOrO rpyHTa HaXOAUM Dy
¢uabTpa, OnpenesUB CHayasa 3HayeHHe CTEeNeHH X:

x=1+1,28 Ig ne,
x=1+1,28 Ig 20=2.66.

b Dy, _ 0,131 i
MHH = —1 = 0 —
14 (01P)* "";% 14 (01178 =5

1 = 0,072 Mm.

IMoncrasass 3nauedue Dyyy B Gopmyay (18), a Takxke 3HaueHus
Ne=20 1 x=2,66, 10JyuyuM pacueTHyio GOpMYIy:
D; = 0,072 + 0,014 (0,1P)%.
3anaBasick pasjiHYHbIME 3Havenusmu P;=10...20...100, Bb-

yucssieM cootBercTByioulne 3Havenus D;. Tak, s Pi=10% nony-
yaeM:

Dy, = 0,072 + 0,014 (0,1.10)%% —= 0,0865 mm.

HuxXe npuBemeHbl pe3y/nbTaThl BBIYHC/IEHHA, TAe 3Hadewua D;
JaHbl B MHJJIHMETPax.

Dy, Dy Dy, qu="l¢D 10 Dy Dy

0,0865 | 0,163 1,08 1,74 4,39 6,62

Ilo 3TM IDaHHEIM CTPOUM HCKOMYIO pacCyeTHYIO KPHBYIO Hecyd-
($hO3NOHHOrO COCTaBa TPYHTa NepBoro cjos ¢uabTpa (puc. 2-2).

ITpn momGope rpaHyJIOMETpHYECKOTO cocTaBa rpyHTa (HIALTpA
ZIONMYCKAIOTCSl HEGOMblINE OTKJOHEHHS OT pacueTHOM KpUBO#l B mpe-
leJigX «30HB AOTMYCKaeMOro rpaHyJJOMeTpHY4eCKOro COCTaBa TPYHTa,
NPUFONHOro JJs YKJIAAKH B MepBH C/1oA GHIbTpPa®, KOTOPYIO cie-
AyeT Ha3HauaTh TaK, YTOObI pacyeTHass KpHBas# Oblja OTpaHHYEHA
CHH3Y KacaTeJIbHOH K KpHBOH, mpoxonsiledi yepe3 ToUKy Dy Bepx-
HSIg I'PaHMIA 30HH JOJI)KHA NPOXOAUTh yepe3 TOUKY Dyaxe W Ha 3%
Bbille TOYKH Djo 10 MPHUMBIKaHUS K JUHUH, MOKA3aHHOA Ha pHC. 2-2,
nepecekamolleficss ¢ pacyeTHONl KpUBOH (NYHKTHp Ha pHc. 2-2) na
ypoBae P;=6%. Jra nuHus OrpaHUYMBAET JONYCTHMBIH TIPOLEHT CO-
JepXKaHHsg B MaTepHaJje «PHIbTPA MEJKHX TNbJIEBATHIX ¢pakiui
(6%)-

ITo ycJsioBHIO BOAONPOHHIIAEMOCTH MaTepHald 06paTHOTO PHAbTPA
NOJIXKeH yI0BJIETBOPATb COOTHOMeHH0 (12):

D,y

a7 >5

TIe D{? u dy7 COOTBETCTBEHHO Pa3Mephl $pakuui mMareprasia GuIbTPA H BOMIHL
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IMoncrasass coorercTByOMHKe 3Havenus B (12), mosyqum

Dy®® 0,131
{ d‘;g) = g0 =212 5.

CrelloBaTeNbHO, YCIOBHE BOAONPOHHIAEMOCTH BIOJIHE YIOBJETBO-
paeTcs.

Takum o6pasom, nopobpanHblil HecyddO3IHOHHBIH TDAHYIOMETPH-
yecKH#i cocras ¢uabTpa obecnenyBaeT NPOYHOE H HALEKHOE CONpi-
JKeHHe C MarepHajoM 30JI00TBajla H HCKJIOYAaeT BLIHOC MaTepHasa
30J100TBAJIa B CHCTEMY ApeHaxa.

ITpumep 2. Tpebyercs nopoGpath ciaoii o6patHoro duabTpa He-
cyddo3noHHOro cocTaBa, 3allHUIAONIEr0 MaTepHasa 30J00TBaJja,
npescTaBJeHHbI 30/0IIJAKOBEIM MaTepHaJOM.

HcxonHbie nanusle

paHyJoMeTPHYECKHH cOCTaB MaTepHaJia 30/100TBajJa TPEnCTaB-
JIeH Ha pHC. 2-3, re BbiAeseHbl JBe 30HB (30Ha I u sona II) B mpe-
Jejiax H3MeHeHHs IPaHy/JIOMETPHYECKOTO COCTaBa MaTepHasa 30/100T-

4 =l
LN | i

100

80 7
Cpeduss Kpubpa  soHb1 I 4 7 “Cpednsa
? i £ / 7-"7 » [ kpuban om0 I

7 5
s
[V 7 D s
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P

Puc. 2-3. I'paduk rpanyioMerpHueckoro cocrasa o6patHoro QGpuiabT-
pa apeHaxell Ha oTBale 304bl H 30J0MIJIAKOBOIO MaTepHaia

J—30Ha H3MEHeHHS rPaHYJOMETPHYECKOTO COCTaBa 30MW; J[/—30Ha H3MeHeHus rpa-
HYJOMeTPHYECKOro COCTaBa 30J0IIAaKOBOr0 MaTepuana; J[//—peKoMeHAyeMas 30Ha
H3MeHeHHs rpaHyJoMeTPHYECKOro COCTaBa 1-ro ¢1og 06paTHOro (hHAbTPA.

Basa. Cpennssi KpuBasi 30Hb | nNpuHUMaeTcs 3a paCyUETHYIO KPHBYIO
IpaHy/IOMETPUHYECKOro cOCTaBa MaTepHaJa, 3allHiaeMoro o6paTHbiM
¢uabTpom. Cpeanss KpuBas 30Hb Il mpuuumaercs 3a pacueTnyio
KPHBYIO IPaHyJIOMeTPHYECKOrO COCTaBa MaTepHaJsa IepBoro ¢JIos 06-
paTHoro (puAbTpa, 3allUILANOLIer0 MaTepHaJ 30J00TBajia OT QHIb-
TPAHOHHO-CYDPO3HOHHBIX JedopMalluil.
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JlanHbie 3aIIUIAEMOTO MartepHaJa

PacueTHble ¢ppakiiHy 30JI0IIJIAKOBOr0 MaTepuasa:
dyuae=0,0015 Mm d; =0,0034 mm  d;p =0.014 mm
dip = 0,021 Mm deg= 0,05 ™ digg= 0,36 MM

d, 0,05
Koaddunuent pa3Ho3epHHCTOCTH ""__%I =go1z— 0 yieabubiit
Bec yacCTHIL MaTepHania y+=2,86 rc/em3.
ITopHCTOCTL 30JI0LIJIAKOBOTO MaTepHala TPH NMPOEKTHPOBAHHH
(nox6ope) GuUALTPOB INOJIKHA onpelensiThes no dopmyne (1):
nr=ng—0,1 1g 7:=0,45—0,1 1g3,6=0,39.

IlanHuie MaTepuasa, npeiHasHayeHHOTO 1/ NePBOTO CJi0s
o6paTHOTO PHIBTPA

Pacyethnble (bpaK'U.HPI HaMBITOro 30JI0LNTAKOBOI'O MartepHasa
(3ona II):
Dmun=0,003 MM Ds =0,014 MM Dlo =0,032 MM
Dy; =0,054 mm D= 1,2 M Do = 103 MM,

D,

Koadpnuuent pasHO3EPHHCTOCTH 7,7 = D—~— — -—37 5. Ynein-
Hbiil BeC yacTHIl Marepuaja ys=2,90 rc/cmd. l'Iopncroc*rb onpenes-
ercs no dopmyae (1)

n® =0,45—1011g 7% =045—0,11g 37,5 = 0,29.
Tlopsinok pacuera

1. TTo pacueTHHIM JaHHBLIM 3aIUHILAEMOTO MaTepHaJa onpejesieT-
€5l MaKCHMaJbHBIfl AHaMeTp PUABTPALHOHHBIX nop do MO CJemyIo-
el 3aBHCHMOCTH:

6, M
g™ = 0,455 Y m T— dis

rlie % — KO3(Q(HIHEHT HEPABHOMEPHOCTH PACKJIAAKH YaCTHIL B IPYHTE HJH KO3dH-
ilHEHT JOKaJbHOCTH Ccydposmi:

n=i1+0,05 7y,
»=1+0,05-3,6=1,18.

TToacTaBuB COOTBETCTBYIOIHE 3HAYEHHS B (2), MOJYIHM

0,39
a4y =0,455-1,18 /361 0,30 0,021 = 0,00895 mm.

MaxkcuMmanbHbIi JAHAMETp YacTHLU, KOTOpble MOTYT OBbITb BLIHECEHBI
(l)ldJlb'Ppaﬂl‘HOHHbl‘M NNOTOKOM H3 JaHHOTO MaTepHaJa, onpenenasercs
3aBHCHMOCTLIO!

MaKc — 0 77dMaKC
dy*e = 0,77-0,00895 = 0,0069 M.
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o BblunciieHHOMY MakcHMadbHOMY pa3Mepy cy(ddo3noHHBIX da-
crun A" HaX0aWM TO TPadUKy KPHBOH rPaHyJIOMETPHYECKOTO CO-
CTaBa HCKOMBIii MAKCHMAaJbHbIN NPOLEHT BBIHOCA (HA OCH OPAHHAT).

‘Cory1acHo pacueTHOR KPHBOH 30HH-I, BOSMOXHbIH MPOLEHT BHIHO-
ca MeJKMX (paxuuii Matepuaia sojoorBaia  (de;<<0,0069 mm) co-
crapiser 5%. CrenosaresbHO, MaTepHaJ SABJASETCH NPaKTHYECKH He-
cydHOo3HOHHBIM.

2. Tlo nannomy Hecydupo3moHHOMY cocTaBy MaTepHaJja (puc. 2-3)
BoiGHpaem mo rpaduky (puc. 2-1) pacueTHwi AHameTp cBOLOOGpa-
SYIOUTHX 4acTHU der.

Has matepnana ¢ KoappHUMEHTOM Pa3HOBEPHHCTOCTH 1r=3,6
no rpacuky (puc. 2-1) HaxomuM Per=45—60%; der MOKET GBITh BHI-
G6pau B npexnenax dys--dg. [Ipunumaem der=ds0=0,04 mMm.

3. Jlanublit Mmatepnan 3o0usl 11, npeanasnaueHHbl 1 0o6paTHOTO
GuabTpa, He MOXET GHITh HCNOJNB30BaH B KauecTBe NEPBOrO CJIOH
¢uabTpa, Tak Kak Kos(ppmiHeHT pa3sHO3EpHHCTOCTH ero GoJibllie MaK-
CHMaJIBHO JTONYyCKaeMoro:

7¢ =375 > 72" = 20.

ITostoMy npoH3BOAMM OTCEB ero MeJKHX (paKIHil IHAMETPOM
D<0,03 mm, uto coctasiiser 9% OT BECOBOro cocTaBa Matepuasna.

Monyyenublit HOBHI cocTaB Marepuasa ¢ nr=20 mokasaH Ha
pHc. 2-3, Tle @ — KPHBAs TPaHYJIOMETPHUECKOrO COCTaBa.

4. Onpenensiem cydposnonnocts (Hecyddo3HOHHOCTE) MaTepHa-
Jia, OJIYUEeHHOro B pe3yJibTaTe OTCeBa MeJKHX (ppakuuit AnamMeTpom
D<0,03 mm.

Mo pacueTHHIM JaHHBIM (pHC. 2-3, @) onpenensieM MaKCHMaJbHBI
MaKc

nuameTp QHIAbTPaUKOHHBIX Iop Do

’

g o 1
DY = 0455+ Y/ 7 T—YT,’ D/,

Txe

' =140,05 1)'r=140,05X20=2,
n'r=045—0,1 g 1'r=0,45—0,1 1g 20=0,32.
IMoncrasass coOOTBETCTBYIOULHE 3HaueHHs B (2), monyynm:
— 032
Dgaxc =0,455-2 VQD T=03 -0,105 = 0,0742 M.

OnpeneaseM MakCHMAJbHBIA IHAMETP YacTHI, KOTOpPbie MOTYT
ObITh BhIHECEHH! (PHJABLTPAIHOHHBIM TIOTOKOM K3 JaHHOTO MarepuaJa:

DY = 0,77Dy* ¢ = 0,77-0,0742 = 0,057 mm.
CorntacHo pacueTHOlH KPuBOi a 3oHbI 11, BO3MOXKHMI BHIHOC MeJ-
KuX (pakuuii MaTepHasia TIepBOro CJIos 06paTHoro guiabtpa, D

=<C0,057 MM cocrasaser 9% or BecoBoro cocrasa matepuaia. Caeno-
BaTeJ/IbHO, MaTepHaJl, NpefHa3HaYeHHbIN [J15 MepBoro ¢/ios uibTpa,
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noJy4eHHbI B pe3ysibTaTe OTMbIBA MenKHX (paKIUHH AHAMETPOM
D<0,03 MM, asasercsa cyPdO3HOHHBIM.

ﬂpumeqauue‘ BOHDOC O JIONYCTHMOM [IPOHEHTe BHIHOCA B JIPeHAaXX MeJKHX
dpakiHit ¥ HX pasmepe, a2 TaKxKe BONPOC HCHOJNb30BaHHA CY(PPO3HOHHBIX IPYHTOB
anda q)*]/lJlb’l‘\pOB C/IeAyeT peHlaTh B KaX/0M KOHKDETHOM (Jjyuae ¢ yueToM 'rpeﬁoaa-
HHA, TIPEN'BABASIEMHX K APeHaXKHbIM YCTPONCTBAM, YKJOHOB JpeH B HaType, BO3-
MOXHOCTH HX CAaMONIDOMBIBKH HJAH HCK)ICCTBEHHOI’I TNPOMHNBKH H 0p.

5. B n1anHoM npuMmepe aas Toro, 4ToGbl COCTaB MaTepHaJa, npej-
Ha3HAYEHHOTO JJIS a1ePBOro ¢ios «pUAbTpa, Obia HecydHO3HOHHHIM,
HameuaeM OTMbIB ero MeJKHX ¢ppakuuii auamerpom D <0,06 mwm, uto
cocraeasier 18% ot BecoBoro coctaBa nepBoHayaNibHO 3aaHHOTO Ma-
TepHaJa.

I'panynomeTpuueckHii cocraB MaTepHaja, mo1y4yeHHbll B pe3yJib-
TaTe oTceBa ¢pakuuit xnamerpov D<0,06 mM, mokasan Ha puc. 2-3
(kpnBas 6).

6. TTo pacuetHbiM naHHbBIM (pHC. 2-3, 6) HOBOro COCTaBa MaTepHa-
Ja oupeaenseM MaKCHMaJbHBH AHaMeTp (HABTPALHOHHHIX TNOP
Domaxc’

) a ni‘”
Dz:al\c — 0,4551:r T/TIT” = nr” Dﬁr/'
rae
iDg" 145

73!‘” = ”ﬁl;;”— = '0;12 = ]2,1:

27 =1+ 0,057" = 1+ 0,05-12,1 = 1,61,
ne” =045 —0,11g 7" =0,45—0,11g 12,1 = 0,34.

IToncraBasas cOOTBETCTBYIOULHE 3HAYEHUS B (3), MOJYUHM

e 034
DY = 0,455-1,61 ) 12,1 -1—_—32,—32—-0,19 = 0,109 mm.

Oﬂp@lleﬂﬂeM MAKCHMAaJbHbIH AnaMeTp 4acTHl, KOTOpble MOTYT
ObITh BbIHECEHHI Q)'HJlb'Tpa'IlHOHHb!M NOTOKOM H3 AaHHOI0O MaTepHaa:

DY = 0,77D§* ¢ = 0,77-0,109 = 0,084 mm.

CorsiacHo pacueTHO#H KpuBO# 6 30Hbl 11, BO3MOXKHBHIIT BBIHOC Mel-
KHX dpakiunit MaTepuana nepsoro cjaost o6parioro ¢puabtpa Dei<<
=<<0,084 mm cocraBasier 5%.

CheznoBaTesnbHO, MaTepHas, npefjHa3HaueHHbIl JJI 1€PBOro €Jios
({uAbTPa, NOJYYCHHBLIA B Pe3yJbTaTe OTMHIBA MeJIKHX PpaKuuf ana-
merpoM D<0,06 MM, ssBAsieTC NPakTHYECKH HeCY(DPO3HOHHBIM.

7. OnpeaensieM 7IPHrOAHOCTb NMOJYYSHHOTO MaTepHana AJA Tiep-
BOTO cJ1051 OOPAaTHOTO (HALTPA U3 YCIOBHA HENPOCHI1aeMOCTH MeJIKHX
dpaxiinii 3aliHllaeMOro MaTepyana B nopsl GuAbTpa (MO reoMeTpH-
4eCKOMY KPHTEpPHIO).

Omnpenensiem cpennuil pazMep aunamerpa mop Do meporo chos
buibTpa.
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Dnam
Dy=_%

—,
'

0,109
Dy = 161 = 0,0677 MM,

YTo6hl yacTHIb 3aINHIIAEMOr0 MaTepHaa He POChinauCh B TO-
phi MaTepuaia (HHJABTPA, JOMKHO BHIONHATHCH cae1yiollee yCAOBHE:

rie dcr — AHAMETP CBOAOOGPA3YIOMHX HACTHI, 30J0LIIAKOBOrO MaTepuana (i. 2).
IToncrapasst cooTBeTcTBYOIHe 3HaueHns: B (14), moayunm:

0,0677
004 =169 < 1,8

CﬂeﬂOBaTeﬂbHO, YCJIOBHE HENPOCLITaeMOCTH BBINOJIHAETCA.
8. Martepuaa o6paTHOro QHU/ILTPA TO BOAONPOHHIAEMOCTH HOJ-
JKeH YIOBJIeTBOPATE CAAYIOEMY YCJIOBHIO:
(D"
42 > 5,

rae D" u d174600T‘B€TkTBeI>{:HO pasmepsl (bpammu marteprana GUIBTPA U 30.10-
uiaka, 3uavenue Dy HaxoauTCA NO KPHBOH 6 (puc. 2-3).

IMoacrasass coorBercTByIOMmUe 3HaueHus B (12), nomyuum:
0,1852
0,021z

=778 > 5.

CrienoBaTtesbHO, YC/IOBHE BOJOTIPOHHIAEMOCTH BLIMOJHSAETCS.

30Ha J0MycKaeMoro rpaHyJIOMETPHUECKOro COCTaBa, MPUTOIHOTO
LT YKJAJKH B TepBbI caI0ft PuUIBTPa, onpelensieTrcss B pe3ysbrare
oTMbIBa (oTceBa) MeakHX ¢pakuuit jguamerpom D<0,06 wmm
(puc. 2-3).

Taknm of6pa3om, MaTepuai 30/100TBajia, KPHBLIE FPaHYI10METPH-
4eCcKOro COCTaBa KOTOPOTO BITHCHIBAIOTCH B PEKOMEHIYEMYIO 30HY, Oy-
JeT Y1OBJNETBOPATh BCEM TPeGOBaHHSAM, NPe'bsBAsIEMbIM K MaTepHa-
JlaM NepBOro cJiosi GHIbTPA, H TIOITOMY OH MOXKeT ObITb IIPUMEHEH B
KauecTBe 06paTHOro Gu/bTpa.

Hpunroscenne 3

PACYHET MHOTOPYKABHDbBIX PYCEJI HA OTKOCE HAMBIBA

OGimHe pacuers

B npuioXeHHH NpHBefeHa METOLHKA pacyeTa MHOTOPYKaBHBIX
pyceJ1, n03BOJIFIONLas ONPEAENUTb AJUHY 30HBI HHOUABTPALHH H CMO-
YeHHYIO MJIOWLab OTJIOKEHHH HaABOJAHOTO HAMbIBA.
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Ipu cosmecTHOM ynaseHnu 30/1b1 H IJIAKA, 2 TAKXKE TIPH pPasaend:
HOM ylaJieHHH 30Jbl NPH Pa3OHeHHH NOTOKAa HA PYKaBa 4HC/I0 pyceJ
peKOMeHAyeTCst onpeAeasTh no dopmye !

Py =1+ 198 (x/L)/6Q*54L2, ()]

TA€ X — paccTosHde OT BHINIYCKa {YJbfIH A0 PpacyeTHOTO (MONEPCUHHKA, M; L—
JAMMHA OTKOCAZ HaMbBa OT BHIYCKAa J0 ype3a OTCTOAHOTO @pyaa, M; Q — pacxon
TlyJb0H Ha BeMYCKe, M3/c; dsp — CpefiHAs KDYHHOCTb OTJOXeHu#i, mm (puc. 3-1).

Ilpn paspennHoM ynaJe-
HHH HlJ1aKa 9YHCJO pyceJ Ha
HaABOAHOM OTKOCe HaMhbiBa B
pPa3JHYHbIX pacCTOAHHAX OT
BBIIYCKa Ty/AbNbl BBIUHC/AGET-
cq no popmyae

Py=1+35(x/L) Q5 (2)

s oGaeruennss BbiuH-
cieHuit no dopmynam (1) =
(2) mpuBeIeHBl HOMOTPaMMBI
Ha puc. IlIa y 1116. B mHuoro-
PYKaBHBIX pyc/ax BhlIenasieTcs
T/IaBHOEe pYCJ0, B KOTOPOM
pacxox nyJjbnel OyaeT Ha-
‘00/IbIIEM 10 CPaBHEHHIO ¢
APYTHMH pycJaMHu.

Puc. 3-1. PacuetHas cxema pycaa
C M3MEHSIOUUMHCH (PHIHKO-MeXaHH-
YECKHMH XapaKTePHCTHKaMi OTIO-

HeHUiH FPITTTTTTTTTTT 0

a—8uAycKk nyablinl; O-—BOPOHKA PA3MbiBA;
8—rAABHOE PycHo; 2—ApyrHe pycha (MHO- T
ropyKkaBHb foToK). -

Pacxon nyabnsl B P; KonnyecTBe pyces AJS 30J00TBaJa Ha BOJO-
YIIOPHOM OCHOBAHHH BBIUHCJAETCS ¢ OMOILbIO caeyomeit GOpMy.Ibl:

o=(7)e @

rae i H n-— HHAGKCH, 0003HaualoliHe COOTBETCTBEHHO NMOPAJKOBLIN HOMEpP AAHHOTO
pycaa u ofilee YHCJO DyceJ Ha pPaccCMaTPHBAEMOM DACCTOSIHHH OT BHIIYCKa NyJb-
on; 2Q — cymMmmapHbiii pacxoa aysasnu B P; uncie pycen; Q — pacxon ay/biibl Ha
BHITYCKE; ¢ — [OKa3aTeb CTeNneHH, NPHHUMAEMbIfi VI 30JI0UIJIAKOBBIX H 30JIbHHIX
OTJIOXKEeHUI COOTBETCTBEHHO PaBHHM 2/3 u 3/4.

ﬂopﬂ}lOK BBIYHCJACHHA PACXOI0B {1yJbllbl B MHOTOPYKaABHBIX pycC-
aax no gopmyse (3) ciaeayiouiuii:
onpeaensieTcs pacXoi B IJ1aBHOM pycJe mipu Pi=1

! Tantenees B. T. INpouecc HambiBa M MopdomeTpHueckHe XapaKTepPHCTHKH
pyces Ha otBaaax TIC.— «Hssecrmas BHUHTI», 1. 107, 1975, c. 239—256.
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1 \¢
Ql = (ﬁ:) Q.
pacxos Bo BTOpoOM pycae npu P;=2
2 \e
A AR
pacxoi B TpeTheM pyche npu P;=3
3 \=
= (p;) 0—@+Qura
n

I1pn Hannuuu B OCHOBaHHH OTBAJA XOPOLIO (PHIbTPYIOLLIETO TPYH-
Ta HJAH APEHAaXHbIX YCTPOHCTB NMPHBOAHMLIE 3aBHCHMOCTH HCHOJIb3Y-
I0TCST [J1S1 onpeAesieHusl AJHHBI 30Hbl HHQHAbTpalluu AJid OTBaJja TH-
na I-A u npoduabTPOBaBUIErOCA PAacXOAa BOAHOH COCTaBJsIOULEH
f1yJiblibl B NpejenaXx HaJBOAHOrO OTKOCa HaMmhiBa AJf OTBaJja C mpy-
JOM HHPHIbTPAUHH.

Onpefenene AJHHL 30HH HHQHIBTPAUHH MHOTOPYKAaBHLIX pycen !

Cayuaii A. XapakTepucTHKH HaMbITOTO MaTepHana H mapaMerphl
NOTOKa NYJbMNbI, BAHAIONIHE HA PYCJOBbie NPOILECCH], MO AJTHHE OTKO-
ca HaMblBa NPHHHMAIOTCH ocpeAHeHHBIMH. [lpu paspgesnenun moToka
MyJbIbl Ha PyKaBa 1JIHHA 30HE HHPH/JILTPALUH BbIUHCASETCS B cJe-
Ayiolled moc/e10BaTe bHOC TH.

Onpepenserca no ¢opmynam (1) wiam (2) umcao pycea Pp Ha
fionepeyHyKe, OTCTOSIIIEM OT BHIMYCKA MYJbNbl HA PacCTOSHHUH X/L =
=0,01+0,1 (mMeHbuee 3nauyenune x/L=0,01 npunumaercsa mpu pas-
AeJbHOM cOpoce Ha OTBaJ LLTaka, a GoJiblliee — [IPH COBMECTHOM
YlaJIeHHH 30JIbl M LIJIAKa ‘HH Pa3leJbHOM YIaJdeHHH 30JIbl).

Buinensercs raiaBHoe pycao (=1, P;=1), ajs KoToporo ajauxa
30Hbl HHOHALTPaUHU OyAeT HanGoabuled. [diuHa 30HBI wHGUABTPA-
1HH AJ5 [VIABHOTO pycJa BLIYHC/IAETCS N0 METOLHKEe OAHOPYKAaBHOrO
pycaa.

gbllmCJIHETCH no ¢opmynae (3) pacxoa myJablibl B I1aBHOM pycC-
Jie ;.

Haxoantcst pacueTHblll pacxona
Q=QE,

rie E=1,1--1,3 — KoadpduitHenT, yuHTHIBAIOWHA BOSMOXKHNBIT NPHTOK (CAHAHHE NO-
TOKOB) YacCTH Pacxofa B IVIABHOE PYCJO H3 COCefHero. Menblliee 3HaYeHHE 3TOTO
KosdpdHUHEHTa NPHHAMAETCsl NPH Pa3Ae/bHOM YJAAJIeHHH HA OTBAJ 30J]b WJH LJa-
Ka, a GoJjiblliee — NPH COBMECTHOM YJaJIeHHH 30Jibl H ULJIaKa (KHAKOrO H TBEpHo-
FO — KPYMHOro H cpejHeil KPYNHOCTH).

Onpenensercs mo HoMorpamme puc. | mupuHa rsiasHoro pycsa
/11 pacuyeTHoro pacxona Q.

Haxoantcs anuHa 30HH HHQUABTPAUHH JAJS OAHOPYKABHOTO
(rnaBHOTO) pycjia Mo HOMOTPAMMe DHC. 5 OCHOBHOTO TEKCTA.

! Mauntenees B. T. Onpenéne}me AJIHHBI OTKOCA HaMbiBa, obecrneyHBalole noJ-
HYI0 HHOHIBTPALHIO BOLHOH COCTaBJSIONEH NyabNB [AJS APeHHPOBAHHLIX OTBa-
J0B. — «TPyAB KOOPAHHAUMOHHBIX COBEMaHHil 1O rHAPOTexHHKe», Bmmn. 113, JI,
1977, c. 28—35 (BHHMUT um. B. E. Beseneena).
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Tlpumep onpenesneHns ANAHB BOHL HHPHIBTPALHH
OpPH HaJHYHH MHOTODYKaBHBIX pyceJi

Hcxoanbie nanHpie: Ha OTBaJ pa3fesibHO NMONAETC MeJKHH TBep-
Akl UIJIaK NPH pacxoje BOLHOMA cocTaBJsiollell NYJLIb Ha BhITYCKe
Q=0,04 v®c u KoHcHucTeHUHH Cp=0,2; XapaKTePHCTHKH HaMbITOTO
maTtepnana dsp=0,25 MM, ky=>5 mlcyr=0,0000579 m/c.

IMo Homorpamme puc. 1116 onpenensercs uucio pycea P, npu
xIL=0,01:

Py=2.

Buiuncasiercst pacxon B riaasHoMm pycae (P;=1) no dopmyne (3)
Q = (%)2"3 0,04 = 0,025 M3/c.

Haxoxgurcs pacueTHbiil pacxoi B pycie
Q,=0,025 - 1,1=0,0275 m3/c,
OmnpeneasieTcs LIHPHHA pPyc/a no HoMorpavMe pHuc. I.
B=2,55 wm.
Haxoputca nyivHa 30HBI nH(HIBTPAUHH AJ4 TJaBHOro pycJ/a no

.

dopmyse @m. 53 uad pHC. O NPH YAeJIbHOM pacxoie o= ——'555— =

=0,0108 m%/c - M:
Ly=280 m.

Cayuad 5. XapaKTepHCTHKY HaMbLITOTO MaTepHajia H napaMeTphl
fI0TOKA MyJ/IbNbl H3MEHSAIOTCS N0 AJnHe oTkoca. IIpu 9TOM pacuere xa-
PaKTepDHCTHKH HaMBITONO MaTepHala NPHHHMAIOTCH OCPelHEeHHBIMH
70 30HaM (paKkUHOHHPOBAHHUS.

JraHa 30HB MHGDHIBTPALUKHA TJ1aBHOTO PYCJa A5 3TOTO PacyeTHO-
ro CJy4asi BHIYHCASETCS ¢ MOMOIIBIO (pparMeHTapHOTO ‘METOAd, OCHO-
BAaHHOrO Ha yyeTe MHQPHIABTPAIUU BOJHOH COCTABJASIONIEH TIO OTAENb-
HbIM Y4acTKaM OTKoca HaMbiBa — ¢parmentaM. Pacuer BomosnseTcs
B cJejyollel NocJie0BaTeNbHOCTH.

Onpenensiercst nmpHGAHKEHHO IJIHHA 30HbB HHGHUABTPANHH IS
IJIaBHOTO pyciia (cayuail A) mpu ocpeTHeHHBIX XapaKTepHCTHKaxX Ha-
MbITOro no pparmentam Marepuaia. OcpeHeHHble XapaKTePUCTHKHY,
‘HaTIPHMED CPelXHAs KPYIHOCTb, BEMHCJAAIOTCA Mo caeayowei gopmy-
ae (dopMyna nas BbiuucjeHHs Ko3hduuHeHTa PUABTpAlHH aHaJO-

ruyHa)
Xy X Xy
d5°_d5°1(L">+d5°g(Lu)+'~'+d3“n(LH)’ )

rae daolv d%, ... dsp — cpegHAf KPYNHOCTb OTJIOXEHHH B npenenax BHIEAEH-

n
HBIX (pParMeHTOB, OTHOCHTENbHbIE IJAHHBI KOTOPbIX PaBHbHI COOTBETCTBEHHO

Xy X Xp

L, ™~ A, Ly = Ay oo, L, = Ap- ()

Brluncasercs mosnas OJuHa pyces X U IJHHBI pyces B Mpenesax
(parMeHToB Xy, X, . .. Xn:
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Xy =LyksAi, xo=LykyAy ..., xp= LykyAp, x = Lyky (6)

rie Ry — KoahPUUHEHT U3BHIUCTOCTH pycesd, kx=1,15.

Pas6uBalotcsi nonepeyHHKH Ha rpanuunax ¢parmenros. ITonepeu-
ik Ne 1 nHasHauaercs y BhiycKa nysasnel (puc. 3-1).

Onpenensiercs: npo¢HIbTPOBABLIKICT PacXo]l B npeaesax Kaxio-
ro ¢pparmenra
Bp+ Byyy

2

Q, k1= Xrkprs (™)

rie Fr— cMOueHHast mJaolaib OTJIOKEHHII B mpexenax pacoMatpuBaeMoro dpar-
MeHTa.

Fp= &i;irl X ®)
3aeck By u B, ;— WHPHHL pycia B Havuane H B KoHue (parMmenta; kg,r — Ko3p-
¢uuBeHT (PMIAbTPALHH OTVIONEHHH B mMpeleiax paccMaTpiBaeMoro {$panveHna.

Jas peuwienns ypaBHeHHa (7) Heo6XOAHMO 3HATH LIMPHHBI pyciaa
By ¥ Bpy1 (Bennuuubl Xk u R, r JOMKHBI ObITh H3BecTHH). [Ipu 3TOM
pacyeTe LIHPHHA pycJa NMEPBOHAYAJbHO ONpefesseTcss B NepBoM INO-
nepeunnke (B)), B KoTOpoM nu3BecTeH pacxod myJabnsl Qp (cayuai A).
Insa BuIUHC/EHHS] WHPHHBI pycja BO BTOPOM mnonepeuyHuke (Bg) mon-
eH OBbITb H3BECTEH PACXOA MYJbIbl B 9TOM pycie Q.. Beanuuna pac-
xona Q; 6yner pasHa pasHOCTH PAacXOLOB B NEPBOM pycie H TIpo-
(HIBTPOBABILErOCS MeX 1y MepBbIM ‘M IBTOPLIM NonepeuHnkamu Qi o,
T. €.

Q= 01'2 + Qs )
B oflleM BHIe
Qr= Qk,k+1 + Qk+1- (10)

OnHako 115 BblYHCJIeHHS mpoduiabTpoBaBlierocss pacxoga Qi
Heo6X0XHMO 3HaTh WHPHHY pycaa Bs. Takum o6pa3oM, Ajst BbIUHC-
JIeHHsl ABYX HEH3BECTHbIX pacxofa Qi2 u Bz uMeercs JHIIL ORHO
ypaBHeHue (7).

[TosToMy 3Tu IBa HEH3BECTHBIX PEKOMEHAYETCH BbIUHCJATH METO-
aom moa6opa. ust storo 3amaeMcs pacxoioM BO BTOPOM pycJie
Q2(Q2< Q) u BbuHCIsIEM WIHPHHY pycaa Be, a no ¢opmyae (7) —
pacxoa Qi Pacuer cuuraercss 3aBepleHHbIM, €CJH BBITIOJIHAETCH
ycnoBue ypaBHenui (9), (10). [Ipu HeBbITIONIHEHHH 3TOrO YCJOBHS,
T. e. Q1 # Q2+ Q2 ciienyer 3anatbcsi APYrHM pacxonoM Qe u pacuer
110 onpeJe/eHHI0 HEH3BECTHHIX BEJHYHH BHIIOJIHIETCS CHOBA.

Beryucaus Merogom noxbopa pacxonbl Q2 m Qa, BHEIOJIHAEM TIO-
J0GHBIN pacuyeT BO BTOPOM, TpeThbeM H T. Ji. PparMenrax.

Boluncasercss Ha nocjeiHeM ¢parMenTte (HayHHAas OT BepXHeH
rpaHulbl ¢parmenTa, rae usBectHbl Qn—i, Bn—i) AJHHA 30HBI HH-
¢uapTpauuu 3toro pycia (Ly) mo dopmyae m. 6,3,a apu wu3Becrt-
HO# JTHHe L, HaxoauTes AnuHa pyciaa

x,n=Lnku. (ll)

Onpeneasiercd noaHasi AJHHA pycaa, B KOTOPOH OCyHIeCTBJAAETCA
HHGUIbTPaLUHs BOAHOH COCTaB/sIOLLEH
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X=x1+%+ ... +%'n. (12)

Pacuer cunraerca 3apepUIEHHBIM, ec/u TOJydYeHHAs! AJIHHA pycaa x’

Oyiaer paBHa 3aJlaHHON NJIHHE X (ZomycKaeTcs pa3HHUA B 3HAUEHHSAX
3THX AJHH He Gosee 2—5%)

X x, (13)
Ecnan ycnosue (13) He cobaronaercs, To pacueT NOBTOPSETCH A
ApYro#i AJHHBI pycJa.

ITpumep. Ha sonootBase npu cosMecTHOM cBpoce 304bI M 1LJaKa
BblJeJeHbl TPH 30HH (paKUHOHHpoBauus (puc. 3-1), pasMepnl KoTo-
pbIX paBHHI, COOTBETCTBEHHO

Xy X X3
_LT:O'Q; L—"'=O,4 H L—":OA.

XapaKTepUCTHKH HAMBITOTO MaTepHajia B mpele/ax BbiIeJeHHbIX
¢dparmenToB dso, = 2 MM H Ry = 20 M/cyT = 0,000232 M/c; djg, =
=1,15 MM u kg, =5 m/cyT = 0,0000579 wM/c; d;,, = 0,045 MM u
kg = 1 m/cyT = 0,0000116 m/c.

Ocpennennble XapaKTePHCTHKH HAMBLITOTO 1O JJMHE OTKOCA Ma-
TepHasa, BLIYHCIEHHBIE TIO 3aBHCHUMOCTH (4): d50=0,88 MM, kgy=
=6,4 m/cyr=0,000074 m/c.

ITo mMeTroxvike, U3M0XKEHHON A5 cayyas A, Obla MOJYY4EeH Pacxon
B raaBHoM pycie Q;=0,04 mM3/c (pacxon Ha monepeunuke Ne 1), a
npHOJMKEeHHasd JJWHA 30HB MHGHWIbTPalMu TJaBHOrO pycia L,=
=290 ™.

IIpuGanKennas A1uMHa pyciia C YYETOM M3BUIHCTOCTH, BHIYKHCIEH-
Has mo 3aBacuMocTH (6), x=332 m.

Hanprehiunit pacueT Benercs B TabGauuynoit ¢opme. Mcxonusie
Idannble Ha nonepeunuke Ne 1: Q;=0,040 m3/c, dso;, =2 MM, ¢p=0,1,

B1=3,2 M (BbluncJsieTcsi N0 3aBHCHMOCTH n. 4.3 WM HOMOrpamme
puc. I).

1. Nnuna pycna x=332 m

Pacuer na monepeunnke Ne 2 (k;,=0,000232 m/c, x,=332-0,2=
=66,2 M, dso; =2 MM).

3anaemcs Moayyum

Qe | Bow | Fra | @i Q=Q1,2+Qs

0,02 2,6 191 0,0444 | 0,04 + 0,0444 4 0,02
0,01 2,0 172 0,04 0,04 + 0,04 + 0,01
0,0045 1,4 151 0,035 0,04 = 0,035 + 0,0045

Pacuer na nonepeunuke Ne 3 (k;=0,000058 mfc, x,=332-0,4=
=132 M, dso, =1,15 MM). Pacuer no 3aBucuMocty 1. 5.3 moxasau,
YTO B Mpelesax 3ajaHHbIX rpanul dparmenta Ne 2 pacxonl BOLHOMN
cocrasJsiouel nyJbnbl Qz=0,0045 M%c npoduIALTPYeTCs TIOJTHOCTHIO
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Ha 1auHe Ly, = —&%%88—% =81 M, x3=1,15-81=91,5 m. Takum

oGpa3oM, moaydyeHHas JajauHa pycaa x’2=91,5 M MeHblle 3aganuoil
x2=132 M. O6uias pjauHa pycaa:
x'=x1+x',=66,2+91,5=1157,7 m.

Takum o6pasom, x'4x. CiiexoBaTtenbHo, JJauHa pycia x=332 M 3a-
fAaHa HeBepHO.
2. Jauna pycaa x=251 m

Pacyer na nonepeutuke Ne 2 (x;=251-0,2=50,2 m)

3anaeyMca Moayuum
. Qs B, Fre Q1,2 Q=0Q12+ Q
0,012 2,35 135 0,0314 | 0,04 = 0,0314 + 0,012
0,01 2,0 130 0,0302 | 0,04 ~ 0,0302 + 0,01 l

Pacuer Ha monepeynuke Ne 3 (x;=251:0,4=100,4 m)

3anaemcs TToayuyum
Qs By | F2‘3 l Q'..’,3 ‘ Qs = QZ,.’; + Q3
0,0025 1,0 151 0,0088 | 0,01 -~ 0,0088 + 0,0025
0,0017 08 142 0,0083 10,01 = 0,0083 - 0,0017

Iauna 3oubl yHHAbTpauny Ha pparmente 3 (k3=0,0000116 m/c;
B3=0,8 m; Q3=0,0017 m%/c); Ly; =319 M, x"3=2362 m.
OGuas 11uHa pycia no pacuery
X' =x;+x2+x'3=50,2+100,4+362=512,6 M.
Takum o6pasom, x'=4x. CaeroBaresbHo, fJauHa pycia x=251 M 3a-

jlaHa ‘HeBepHO.
3. Hauuna pycsna x=285 m

Pacuer na nonepeunuxe Ne 2 (x;=285:0,2=>57 m)

3anaemcsa TMoayunm
Q. B, I Fi2 l Qy,2 | Q=Q2+Q:
00076 | 168 | 139 | 0,0324 | 0,04 = 0,0324 + 0,0076

Pacuer na monepeunuke Ne 3 (x2=285-0,4=114 m)

3anaemcs Moxyunm

Qs B, | Foz3 ‘ Q2,3 Q@=Qz3+ Q:
0,00039 0,5 I 124,56 I 0,00721 {0,0076=0,00721 4 0,00039

Iauna 3oubl nuduabTpauun Ha dparmente 3 (Q3=0,00039 m¥/c,
B3=0,5 M), Ly; =100 M, x'3=114 M. O6mas aauHa pycia no pac-
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ety x'=57+114+114=285 m. Takum obpasom x=x". Caeno-
BaTeJbHO, JAJHHA pyciaa x=285 M 3aganHa sBepno. Takum obGpa3owm,

8
JUIHHA 30HBI HHGUAbTPaLUud Ly= X = 115 =249.5 m.
H

Pacuer cmoueHHO# NJAOIIAAH OTJOXKEHHH NJst OTBaja ¢ NpynoM
HHOHIbTPALHH H APEHHPOBAHHLIM OCHOBAHHEM

i KOHCTPYKIHH OTBaJja ¢ NPYAOM HHQHJIBTPANHH H JPEHHPO-
BaHHBIM OCHOBaHHEM (B TOM UHCJE, PH YCTPOACTBE OTBasa, B OCHO-
BaHHH KOTOPOro 3aJeraloT nmecKH — ecTecTBEeHHOe APEeHHPOBaHHOe OC-
HOBaHHe) BOJHaf COCTaBJAOILAA NY.JbIbl PHABTPYETCA KaK €O CMO-
YEHHO MOBEPXHOCTH OTJIOXKEHHMH HaJABOAHOTO HaMbiBa Fyu, Tak u ¢
Tpyaa nuduabTpauuu naomansio Fo. Heobxoaumas aas noiaHo#i uH-
(UAbTPaLHH CMOYEHHAS MOBEPXHOCTb oTJioxeHuit ZF paBHa

SF=Fq+F,, (14)
Fu=Fi+Fp+ ... +Fs (15)

rae Fy, Fa,...Fr — cMoueHHasi NOTOKAaMH NYJbIlbl HOBEPXHOCTb OTJIOXKEHHMH Hal-
BOJHOro HaMbiBa B mpejenaX (parmMeHTOB, BHJAEJEHHBIX NonepeyHHkamu 1, 2,...

k+1;
- 2 Qo g _ 2:
F, = = k;,Q’ 2= o

02,3“_” Fp= %&LE (16)
kq,'_; kq,k

3HaK CyMMAPOBaHHA ; yKa3biBaeT, 4TO B Mpejaesiax BbiAejeH-
K
HBIX [OTMEPEeYHHKOB YHCJIO pyce1 MoxeT OuThb Goabime 1; Qo
Q23, - - -, Qr+1,x, Qo— npodHALTPOBABILKMICA BO BCEX PYCJaX B Kax-
flOM M3 BBIAEJEHHBIX (parMeHTOB HaJBOJHOrO HaMbiBa H B NIpYJe MH-
¢uapTpauun (uHIekc «0») pacxon BOLHOH COCTaBJSIIOIUER NYJIBMNEL
ITpu moaHOk MHOUIBTPANHH BBHIMOJHAETCS PAaBEHCTBO

O=201,2“}'202,3+---+20k+1,k+00' (17)
Pp

Pp Py

Jlns splyucaeHHa npoUIbTPOBABLIErOCS B Mpexesax HaaBOILHO-
FO OTKOCAa HaMblBa pacxoja BOZHOM cOCTaBJsAIOIEN HeOOX0IHMO Ofi-
peaeuTh CMOUEHHYIO TIOBEPXHOCTb OT/IOXKenu# Fu. Jlas 3TOTO Npex-
Jle BCEro cleAyeT TOCTPOHTH 1J1aH pacTeKaHHs NMOTOKOB (MJaH pac-
TEKAHHS YCJOBHO CTPOHTCS JJIsl OTBAJa Ha BOJOYIIOPHOM OCHOBAHHH).

Hasa sroro:

a) 3aal0TCA TeXHOJOrHYECKHe apaMeTpsl MYJbIL], CXeMa HaMbl-
Ba, a TaKXke (HampHMep, U3 KOHCTPYKTHBHBIX COOOpa)KeHHH) 1JHMHA
HAABOAHOTO OTKOCA;

6) pas6HBaeTCA OTKOC HaMbiBa C NOMOIIbIO NONEPEYHHKOB Ha
¢parmentol. IIpn 3TOM TIONEpeyHHKH HA3HAYAIOTCS HA TPaHHUILAX H3-
MeHeHHS! (PU3HKO-MEXaHHUECKHX XapaKTEPHCTHK 30JIOLLIAaKOBOTO Ma-
TepHaja ¥ TapaMeTPOB NOTOKA MYJbNbl, BJAHAIOUIHX Ha pYCJIOBHIE
npoueccel. B ofilem cayyae pexomeHayercs Gpate 4 momepeuHHKa,
OTCTOANINX OT BHINYCKa NYJBNLI H3 MyJbNONPOBOJA HAa PACCTOSHHSAX
x/L=0,05;0,3; 0,6 u 1 (ypes npyna);
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B) ONpeAeNsIOTCs XapaKTePUCTHKY HaMbITOTO MaTepHana u napa-
MeTpbl NyJBNbl, HEOGXOAHMbIE 1Ji51 BHIUHCJEHHS YHCIA Pyces B Kax-

JOM [TONICPEYHHKE,

T) HAXONATCH AJIMHA ¢$pParMeHTOB M NOJHAS AJHHA pyces ¢ ydue-

TOM H3BHJIHCTOCTH;

1) BBMHC/ISETCS 4HCI0 pycea P, B KaXX10M nonepeunuke (mo 3a-

I a

Pn=3

J50m

P2

140

Puc. 3-2. [aran pacrekanusi noTOKOB
Ha HAaABOXHOM OTKOCE HAMBIBA 30.0-
oTBaaa
aQ—BbINYCK NYAbMAN; 6‘BOPOHK8 Pa3MbIBA;
6—PyCaa MNOTOKOB NYAbMNM (MHOrOpyKasHbie
pycaa); 2 M 2'—TOMKH  CANSHAA NOTOKOB;
O—npya uHGUALTPAUHH,

Pn=3

pucumoctamM (1), (2) uau nHomo-
rpavMmaw Illa u I116;

r) BhIYepuYHBaeTCsl MJaH pac-
TEKaHHdA INIOTOKOB.

IIpumep pacuera, a Takxe
MIOCTPOEHHLIA MJIAH pacTeKaHHs
flOTOKOB, NpHBeAeHbl B Tabdua. 3-1
u puc. 3-2. Ilpu nameiBe Ha Ape-
HHUPOBAHHOE OCHOBaHHEe BCH BOJA-
Has cOCTaBJAIOLlasl NYJbIb H3
HEKOTOPABIX pycesJ = MOXeT npo-
(uJIBTPOBATHCS NOJHOCTBIO, NO-
3TOMY HJaH pacTeKaHHd NoTo-
KOB C Y4eTOM NOJyYeHHOH AJH-
HBl 30HBI HHHUABTPALMH JJA
THX pyces KoppekTtupyerca. Ot-
MEeTHM, 4TO 3Ta.KOpPpeKTHpPOBKa
BLIIOJIHAETCS NPH PUIALTPALHOH-
HOM pacuerTe.

[MpoduabTpoBaBlIKiica pac-
XOJ  BOAHOH  COCTaBJAIOLIEH
NyJAbllbl AJS KaKJAOro pycjia B
npejesax Kaxiaoro d¢parMenra
NPH NOCTPOEGHHOM MJIaHe pacTe-
KaHHA MOTOKOB BBIYHUC/IAETCS Me-
TOJAOM moa60pa, NpPHBEJEHHBIM
B 3TOM HPHJOXKEHHH.

Ecnn pacuerom Oyner ycra-
HOBJIEHO, 4TO H3 HEKOTOpOro
pyciia B npefeJax onpepeseHHO-
ro ¢gparmenra BCA BOAHAA CO-
cTaBjsiomas  npopuabTpyeTcs
NOJIHOCTBIO  (PyCJIO  HCuUe3HeT),
TO B 3TOM cCJydyae B HHXKeCTOfl-
HleM [nofepedyHHke KOoJIH4eCcTBO

pyces1 MO CPaBHEHHIO C BBIYHCJEHHBIM /151 OTBaJa Ha BOJOYNOPHOM
OCHOBaHHH, 6yjeT MeHbIIHM. C yueTOM NOJY4YeHHO# AJist TAKHX pyces
JJHHBL 30HB MHOQHABTPALUH MJAH PACTEKAHHS NOTOKOB KOPpPEKTH-

pyercsi.

Ilpu u3BectHOM npodHIBTpPOBABIIEMCS Ha HAABOAHOM OTKOCe
HaMblBa pacxojie BOJHOH COCTABJAAIONLEH MyJbNbl, MO 3aBHCHMOCTH
(17) ompenensiercs pacxon Qo, mocTymaioui B npyx uHpHIBTpA-
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Tabauya 3-1

Hcxoantie naunue Oomue BHYHCACHHH BHUACAEHNS B KaXAOM NONEPeUMHKe A48 KOHKPETHHMX pycea
w— Otsan Ha soxoynop- OTsaa Ha RPEHHPOBAHHOM OCHOBAHUH
& , . HOM OCHOBAHH K PacxOR BOAHOR COCTaB-
5 % g &; AfI0MKEA NyAbnb, M%C
oa | 8 s W 5, [Ese
. |5l E e | . | 3| BEa, | 3EE || 3 |e&s|E% | x| B* |EST | ..
] o = ] Py [~ Seg sl E™ R " O g, =&
: | %3l & 5 £ 2 | Ex#Fs | 985 (8| Ee [3g|=8.| o | °% (B | 2
z oE| & o= 8o 3 3508 .- el &% | gal 23| & 3 gEg; §=
& SE| = - 5E 2 5‘:“%0 Easg || 2% | Sg|83:| | 82 |55 Be
e | BE|Es| 8B | EY | 59| pB3ii | $3eS 3| zB |EE|5:E| P | 3; EDES|Egg| B
= |gE|3E| 85 | ER |ge| 3838. | 85y |3| 8o |SE|3ES| 5| 3B [3%is|E5E| =
2 £8| Sk ZE =5 OoF| c=2EEE Sa"% |2] &% | A8|3E8| 8 | 3 [Egdd| EEE| o
0—(BbI- Jduamer
P BOPOHKH
NycK pa3MbiBa 1 M 0,063
nyAbnbl)
17.5 20.0 08 110,0303]2,3 330 |23 33,0 0,0008 0,0295
I 120 0,05 ! P — 30 210,0178/1,95129,5 |1,95] 29,5!0,0007| 0,002 |0,0171
875 30.10- 99.7 — =% 310,0149/1,8 1200 {18 20,0 10,0005 0,0144
’ 10,000023 | maako- 7| T 30 | 1/00303/2.2 [2250[2.15| 222,0 [0,0051 0.0244
11 1,40 | (2 M/cyT)| BHIE 03[ P,=30 [2100178/18 |187,0{1,75| 184,00,0042] 0,0152| 0,0129
105 1197 | Touwxa cans- | 3 |0,0149] 1,65 | 172,0/ 1:62| 170,3]0,0039 0.0105
0,16 06 ™R T [0,0375175 2360/ 15 | 219,0| 00012 0,0272
lll ————— P s * * ’ ¥ H] y 1]
S 0-000006(05 oahuie 0 P, =20 |2/0025516 |2030/11 | 1705|0001 | %9174 ¢'0184
v ' Touxa cans- | 110,0375/1,4 | — [1,2 | 108,0]0,0006 0
Vpes or-| 140 | 0,035 /Y™ 1.0 | 159,5|——| mwa morovon | 5| 0io5a 19 | = |17 | ‘850 0.0000] 185 0/0179
croiinoro (79,5) | Prpaca=14|_ ’ i !
npyaa P,=1 |1|0063|1,65|271,0[145 115.2|0,0007|0,0192|0,0438
Mpy .ok 0,0000012 |
uHQHABT-| 50 | 0,02 (0,1 — — — - — | — | — {36500]0,0438] 0,063 | —
TPaLHH M/cyT)

[Tpumevanus: 1. B cko6kax noka3anbl pacyeTHble PAaCCTORHHSA OT FPaHHL NONEPEYHHKOB A0 TOYKH CAHAHHA NMOTOKOB,
& 2. Paccrosnne OT Bhinycka nyabnel 10 ype3a npyka L = 350 m; KoHcuctenuus nyasnsi 0,045,



wun. Tpu ussectHom Qo nmo Meropuke pasgena 5 (n. 5.7) Bbruncas-
eTCsl IJIOHIaAb MPYyAa HHOHUAbTPALHH.

B Ta6a. 3-1 u Ha puc. 3-2 NnpHBOAUTCS IIpHUMep pacyeTa MHOTODY-
KaBHBIX pyces Ha 30J00TBaJje JJs COCPeJOTOYEHHOrO HaMBIBa.

Hnoraa ¢ ysesuueHHeM PacCTOSIHUA OT BBINYCKA MYJBIBI YHCJIO
pycesa yMeHbllaeTcs (HampuMmep, NPH COBMeCTHOM c¢Opoce 304bl H
KHAKOrO LIIaKa) H, CJAelLOBAaTeNbHO, PYCJa IMOTOKOB B HEKOTOPOMH
TOYKE OTKOCA HaMbIBa CAHBAIOTCA. TOUKY CAHAHHA MOTOKOB NIPH pac-
yeTaX B OCHOBHOM (CJI€yeT Ha3HauaTh NMOCpPeJHHE PACCTOAHHA MeXK-
Ay monepeynnkaMd. B cayuyae, korga KoJauuecTBO pycea Oy-
aet 6ru3Ko K mpuHATOMY (HanpuMep Pnpacs=1,8, Pr=2 wuan
XKe Prnpaca=2,2, Pn=2u T. 1.), TOUKa C/AHAHUS NOTOKOB Ha3Hayaer-
cs Ha momepeyHHke. B TOyKe ciusiHHA NMOTOKOB pacXo/ BOLHOH CO-
CTaBJSIOULell NyJbNbl A5 HOBOTO UHC/A PYyCes BLIYHC/IAETCHS BHOBb
o 3aBUCHMOCTH (3), mpH 3ToM pacxonq Q 6yler paBeH cyMMapHOMY
pacxoAy, MoCTynamileMy B TOUKY CAUSTHUS.

ITpunsroocerune 4

DPHU3HKO-MEXAHUYECKHE CBOHCTBA 30JIOHIJIAKOBBIX
MATEPHAJIOB HA T3C!

BoiGop pacuetHbix (PH3HKO-MEXAHHYECKHX XAPAKTEPUCTHK 304 M waaka na TIC
FpanysoMeTpHUECKuil COCTAB 30Jbi (APH Pa3jfeabHOM yAadeHHH)

I'panynomerpuyeckdit coctaB 30Jbl, MOCTynaimomeln B 6arepHyio
HaCOCHYIO CTaHLHIO, NpH pacueTaXx cHcreM ['3Y ciaeayer npuHuMarTh
B 3aBHCHMOCTH OT poja TBEPAOTrO TOMJHBA ‘M KOHCTPYKIHH TbLIe-
YrOJIbHBIX MeJIbHHIL, corsaacHo Tab.a. 4-1 (puc. 4-1) (aas 30710y/10BH-
TeJlel epBOi TPYIMIbI).

Tabauya 4-1
Tlpouenrnoe coaepxanne GpPaxuni, MM
Hameabyawouive yeTpo#icTea & S :é.! §‘ E‘
Ly < | < 1 | S
=3 | v i 1 ~ q
| w ] — S =) <>
- =3 = =3 =) = v
YroanHble TONJIHBA:
6apabaHHo-l1apoOBBle Medb-| — 4 9 21 39 22 5
HMHBI
MOJOTKOBHIE MeJbHHLBL — 4 12 25 39 15 5
CpenHeXOo[0Bbie BajKOBble | — 5 9 20 56 10 —
MeJIbHUI b
MeJuHe BEHTHAATOPDI — 8 15 22 31 18 6
CaaHns! | MOAOTKOBBIE Meab- | — 2 12 25 38 16 7
Top¢ HHIBI 5 5 27 32 19 8 4

! PyKoBOACTBO MO MPOEKTHPOBAHHIO 30J00TBAJNOB TEMIOBHIX 3JEKTPHUECKHX
cranuui, IT 20-74. J1., «Dueprus», 1974.
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I'panyaomerpuueckuii cocTap mwaaka (npu pasAeabHOM yRaJeHHH)

Ha pa6oraiomux TOC B 3aBHCHMOCTH OT KOHCTPYKIMH KOTJIOAr-
peraTa B TOMKaX 00pasylOTCA JBe DAa3HOBHJAHOCTH LIJIaKa — TBEDALIA
H 2KHIKHAH.

Ipu TBeprOM 1LIaKOYZaJieHHH B 3aBHCHMOCTH OT pojia TBEPAOrO
TOIIJIHBA, pexXHMa paloThl KOTJoarperata u ero KOHCTPYKUHH B TON-
Kax MOXKeT 00pa30BbIBaThCH MEJKHH 110 COCTaBY 1J1aK Topda u ciaaH-
II€B HJAH JOCTATOYHO KPYIHBIA, HO 00/1a1a10ltHi KpaiiHe Maaol npoy-
HOCTbIO IIJIaK HEKOTOPBIX YroJibHbIX TOmIHB. K Takum pasHOBHAHO-
CTAM 1IJaKa YroJbHHIX TONJHB OTHOCATCA TYronJaBKHe IIJaKH,

&
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Puc. 4-1. Kpusble rpaHy1oMeTpuieckoro €OCTaBa 30is 3040yaoBUTelell rpyn-
nel 1 (npexeabHbie W OCPeIHEHHLIE)

a, 6, 8, z—yrojpHbie Tonausa; O-—chanub; e—ropd. Tonauso navedbuyanoch: a—OBapabanxo-ura-
POBHIMH MeAbHHNAMu; 6, 0, €—MOMOTKOBBMH MEJbHHIIAMH; 8—CpPelHeX0N0BHMH BaJKOBHIMH Melb-
HHLAMH; 2—MeJIOIIHMH BEHTHJAATOPAMH.

nMelollHe TeMnepaTypy pasMsruenusa §»>=>1350°C! sku6acrysckoro,
KaparaHINHCKOTO, PAaHYHXHHCKOrO, JIepMOHTOBCKOTO, CMEeCH TKHOY/Ib-
CKOTO M TKBapyYeJbCKOro, a3eHCKOro, UepeMXOBCKOTO M HEKOTOPBIX
apyrux yrjei. Kpynuele KycKn Takoro uuiaka Jierko paspyuiamorcs
WIJ1AKOYAaJSIONHMHE YCTPORCTBAMH — IIHEKAMH, JEHTOYHLIMH TPaH-

! Jlannble 0 TeMiepatypax pasMsirueHus 30/10l1aKoBbXx MaTepuaios TIC npu-
BoasArca B «TemsoTexuuyeckoM cipaBounnke», T. I, M-JI. T'ocsmeprousapar, 1957.
728 c.
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cnopTepaMy — NepeMellamuMy 1JaK H3 XOJMOJHBIX BOPOHOK B
CMBIBHOH KaHaJl.

Teepaplii UIaK YroAbHBIX TOMJMB CpefHeNMJaBKHX (f2=1350-+
+1250° C), a takxke JerkomiaBkux (f2<<1250°C), rycunoosepckux,
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Puc. 4-2. KpuBble rpaHyJ 0MeTpHYeCcKOro COCTaBa inaka

a, 6, 8, 2, 0, 3—yroabHble TONAHBA; €—caaHew; H—r1opd; a, 0, 8, 2, &, H —TBepIAL;
0, 3—XUAKUl waaK; a, 6, 8, e, M, 3—Hen3MeAbYEHHbLI; 2, 0—H3MeAbYeHHHI Aak.
TBepAWA 113K YrOAbHBIX TOMJAWB: Q@—MeAkHii; O—cpeineit KPYNHOCTH; 8—KPYNHUM.

HEKOTOPBHIX MECTOPOXKIEHHH KySHEIKHX, CMeCH YeDHOBCKHX H Xapa-
HOPCKHX, KHPPH3CKHX, 4eGHHCKHX, aHTPEHCKHX, JIbBOBCKO-BOJIbIH-
CKHX H HEKOTODBIX APYTHX yIJIeH TpH nepHojaHdYeckoM cbpoce H He-
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60JsbIIOM BBIXOJe 1JIaKa ¢ KaXJ0TO KoTJoarperata nepen c6pocoM
B CMBIBHOH KaHaJsl HHOTAA H3MEJbYalOT TOJBKO UIJAaKOYRaJsIOIHMH
YCTPOACTBAMH.

Kpynublit TBepAbIil H XKHAKHA ULIAK, 0COGEHHO TPH GO/IBLIOM BbI-
xone Ha TIC, uenecoo6pasno HaMebyaTh APOOHIKAMH.

HMlnax tBepabix Tonaus TIC pasiensiercd Ha JA€BATb TPYIN:

TBEpAbIfl H3MeJIbYEeHHBIH 11J1aK YrOAbHbIX TON/HB;

TBEPABIHi HEH3MeJbUeHHbI!l 1J1aK YrOAbHbIX TOIIHB;

TBEpPJBIA HIJIAaK KPYNHBIH, CpeJHeH KPYIHOCTH H MeJKHUH,

KHAKHA IJIAK H3MeJhbUeHHbIN,

KUAKHA MJI3aK HeH3MeJIbUeHHBIN;

13K CJaHIeB;

mJaak ropda.

I'panynoMerpuueckuil cocTas 1lJaKa IPUBeleH HA pHC. 4-2.

Ta6ruya 4-2
Hpouentnoe coaepxanue dpakunh, MM
Pa3HOBHIHOCTH mIAaKA &1 218
S a 7o) w ' i . 3
| l \ o - < | w ! 3‘
sl s |d|L]E1S|3T
Yroabuele TORAMBaA:

TBEepAbI H3MeNbYeHHBIH — |11 110} 9| 6] 6]19122]|13} 5

TBepAblil HEH3MEabYEHHBIH:
meaxuii —t—]1—1 8] 7| 6|14}135{20] 10
cpeaHell KpymHOCTH 71 81 61411111 |12715]12] 4
KpYyBHbiIi 46116 71 9| 3] 3| 31 6| 31 4
KHAKMH H3MeJbYeHHbl i 9116127132112} 2] 2| | — 1| —
WHAKHIE Hen3Meabyennni | 37 123 120|131 5| 2| —| —| — | —
Caanupl — | —{ =1 6] 41192512911} 6
Topd — | —] 711311921211 11| 6| 2

K Meskomy, kpome 1jgaka Topda u CaAaHUEB, OTHOCHTCS TYro-
NJIaBKHH LJIAK YroJbHBIX TOILUIMB, @ K KPYMHOMY — JIETKOTIJIaBKHIA.

Ilpu paspenbHOM YyHa/leHHH ULJIaKa €ro TpaHyJIOMeTPHYECKHH
cOCTaB CJIeAyeT NPHHHMATh B 3aBHCHMOCTH OT pPOJla CXKHraeMoro Tol-
AMBa, CHCTEMBI LJIaKOoyaseHus, Haauyusad Ha TOC ApoOHIOK M TeM-
neparypsl NJaBJjeHus coryiacHo taba. 4-2.

IpanyaomerpHyeckuil cOCTaB CMeCH 30ab H MAAKA (APH COBMECTHOM YAAAEHHH)

Ilpu coBMecTHOM yaajieHMH rpaHyJOMETPHYECKHH COCTAaB CMeCH
NPOAYKTOB CrOpPaHHs JOJXKeH GbIThb TOJYYeH Ha OCHOBAHWH mepecye-
Ta IO H3BECTHOMY CONEPXKAHHUIO 1I1aKa B OOLEM KOJHYECTBE 30J10-
L1 aKOBLIX . MaTepHanos, BuinaBaeMbx TAC. Ilpu 3THX BBIUHCIEHHAX
cojepxaHue WJiaKa cjaelyeT NpUHMMAaTh JHGO HA OCHOBAHHH TEXHO-
JIOTHYECKOTO 3a7anusi, JU60 npHOIMKEHHO B 3aBHCHMOCTH OT KOHCT-
PYKUHK KOTJ0arperata: JJs TONOK ¢ X0J04HbMH BOpoHKamMu — 15%,
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IJIS TONOK ¢ YTelJeHHBIMH BOPOHKaMH — 25%, nJs1 0IHOKaMepHBIX
TOMOK ¢ XUAKHM [1akoynaienueM — 40% u 445 1HKJIOHHBEIX TOMOK
BTH ¢ xuakum maakoynanesuem — 55% 1.

Ta6auya 4-3

30101IaKOBbe MaTepHaIu

TlpouenTHOE coXepxkanue ¢paxuu, MM

40—20

20-10

10-5

2—1

1-0,5

0,5-0.,25

0,25-0,1

,1-0,05

0,05-0,02
0,02~0,01
<0,01

Yroasb-.
Hble TO-
NJaUBa

Cumechb 304b H
TBEPAOTO
1aKa:

H3MeJdbUeH-
HOTO
HEH3MEN b~
HEHHOro
MEJIKOrOo
Heu3me/lb-
YEHHOr o
cpeaxeff
KPYIHOC-
Tl
HEH3MEeN b~
YEHHOTO
KpynHoro !

CMmech 3041 H
WKHAKOro Ijia-
Ka:

H3MeJbueH-
HOro

HEH3Melb~
YeHHOro 1

11

6,9

3,6
14,8

2.4

6,4
9,2

1,5

0.9

1,1

10,8
8,0

14
1,2

2,1

1,3

12,8
5,2

07
1,1

1,6

0,4

4,8
2,0

0,9
0,9

1,6

04

0,8
0,8

6,3
5,0

5,2

3.9

3,2
24

13,4
15,4

12,5

11,1

7.2
7,2

23,2
24,2

23,0

21,7

15,0
15,0

34,0
34,7

12,7
12,7

4,3
43

34,2 (12,7 14,3

33.8112,7

23,4
23,4

9,0
9,0

3,0
3,0

Caannsl

Topd

Cumech 30abI ¥
TBEPHAOro Llda-
Ka

0,4

0,9

0,6

0,6

0,9

2,8

5,8

5,0

58

14,6

22,8

33,3 113,6 |59

26,2

30,7

18,2] 7.6 3,8

! MakcuyaabHelil pasMep (pakuuii lniaka, nocrynamomux B Kawaael T3V,
cocrapasier 80—100 mu.

B ra6.a. 4-3 npuBoisaTcs HauboJee XapaKkTepHble CpefHHe TpaHy-
JJOMETPHYECKHE COCTAaBbl CMECH 30Jibl U HIJ1aKa Pas3jHYHbIX TBEpPIABIX

TONJIHB.

Tlpu 3THX BBIUHCAEHUAX FPAHYIOMETPHYECKHH COCTAB L1aKa ObiaI
NPHHAT coraacHo Tab.a. 4-2, 3oabl — Ta6.1. 4-1, npruyeM AJs yroJb-
HBIX TOIJIUB COCTAB 30JIbI COOTBETCTBYET COCTaBY MJs MOJOTKOBBIX
MeJbHHI, KaK HauboJsee pacnpocTpaHeHHbix Ha TIAC.

TAC o6opynoBanbl KOTJg0arperaTaMu Ju60 ¢ XOJOXHbBIMH BOPOH-
KaMH IpH TBEPAOM ULIAKOyAaJeHHH (AJs TBepAOro ujiaka), Ju6o

1 Meaentses B. A, Haran E. 3. T'mapozoaoyaajesse u 30400TBagbl. JI.,
<«Sueprusy, 1968. 238 c. ¢ ua,
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€ OJHOKaMEPHBIMH TONKAMH NDH KHAKOM LLIaKOydafeHHu (AJa XKui-
KOro Lijaka).

OrmeruM, yTo Ass Topda BbIXOA HIAaKa OblJl MPHHAT HA OCHOBaA-

HHH IIPOH3BOACTBEHHBIX JaHHBIX paBHBIM 5%.

Tabauya 4-4

Poa Tonauma

Cpeannit arperatHmit yaeabHbifi Bec, rc/cm®

3oaa l’l‘aepxuﬁ waak | ZKuakuf mask
Yrau:
Ha3apOBCKHI 3,2-3,0 e 30
MI0AMOCKOBHKI i 2,8-235 28—2,3 —
AHIPEHCKHI 2,6-—2,45 2,4--2,2 29—-26
paluHXMHCKHI 2,56—2,40 2420 —
AOHEHKHRA 2,45—2,3 2,0 2,65
JIbBOBCKO-BOJILIHCKHH 2,45—2,3 2,2 245
NeYOpCKHit 2,40 24—-22 —_
asefiCKuii, YepeMXOBCKHil 24—23 2,0—1,9 —_
4YepHOBCKHHA, I'YCHHOO3@pPCKHII 2,423 23—1,7 —
KH3HI-KHAKCKHA # Ap. KHp-

TH3CKHE YIJH 2,4—2,25 23—2,15 —
e OHECKHA 2,321 2221 2,45—2,5
TRWKYMBIPCKHA H AP. KHp-

TH3CKHE YIJH 2,3—21 20—19 —
TKBAPYeJbCKHH H TKHOYIb-

CKRE 2,3 2,35 —
GOTOCIOBCKHIT 2,3 — —
KaparaHaHHCKHHA 2,2—-2,05 21—-2,05 —_
apKar aJHHCKHil 22 2 —
PeTTHXOBCKHH, NOATOPOIHEH-

CKHMi1, TADTH3AHCKHH, apre-

MOBCKHI H Jp. {laibHEBO-

CTOYHbIE YIJIH 2,2—21 1918 -
XapaHOPCKHi 2,2 — -
BOPKYTHHCKHI 2,15—-2,10 | 215—20 —
Ky3HelKH# 2,15 19 2,5
3KHOaCTy3CKHIT 2,15—1,95 2,2—-21
YPrajabeKuit 2,14 1,60 —
OBLIKOBCKHH, CHHEropCKHii

(Mecropoxaenus o. Caxa:

JIHH) 2,13 20—-1,8 —
JIEpMOHTOBCKHH (MeCcTOpOX-

Jenne 0. CaxaJinn) 2,0 1,9 -

Topd:
TPOCTHHKOBHII 3,4—3,25 2,42 —
MecTopoAenus Slpocaag-

cKoit obaacTH 3,1 29 -
MecTopoxAerHs Beaopye-

ckoit CCP, Jlarsuitckoit

CCP, Jlenusnrpaackoit o6 | 2,8—2,35 | 28-23 —
MectopoxkaeHHs  Mockos-

CKO#t 0641 2624 2,0 —

Caanu:
3CTOHCKHIY 3,129 29-27 32
I 1OBCKHik 2,8 2,8 —_
KalUTHPCKHA 2,75 2,8 —
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INpuBonumbte B Ta61. 4-1; 4-2 u 4-3 KanHbBle COOTBETCTBYIOT CPe-
HHM COCTaBaM 30JIb, ILJIaKa, CMECH 30JIbI W IIaka. B npakTHKe
HHOTJa HeOOXOAHMO 3HATh NpefeJbHbIE COCTABH (MHHHUMAJbHEE HJIH
MaKCHMaJbHEE), KOTOPbl€ MOTYT GHITb TOJYy4eHsl ¢ TrpadHKOB
puc. 4-1 u1 4-2, npu U3BECTHOM NpPOLEHTe BHIXOAA 30JL M IIJaKa C

T3aC.

Cpepunii arperaTHbiil yAeJabHLIR BEC 30/ibl M 1JIAKA

Cpennuii arperaTHHIl yIeJbHBIH BeC NpoGH 30J0MIIaKOBOrO Ma-
TepHalia, COCTOAUIEH M3 COBOKYNHOCTH HEOJHOPOLHBIX 4acTHI — Qu-
3HYecKas BeJIHYHHA, paBHAs OTHOIIEHHIO Beca BCEX KYCKOB eCTecT-
'BEHHOW KPYNHOCTH B mpobe K uX o6bemy.

Tabauya 4-5

Arperaruniit
YAeAbHHIA Bec
OTAOWEeHHA Ha
HAABOLHOM OT-
KOCe HaMmbiBa,

Crkiraemoe TONAHBO Haunmenosauune T3C rejem®
,33';',‘30_ 3o0ab-
Bas Had
3pHa | 30HA
Ha3apoBckafi yroab Hasaposckaa 'P3C 310 | —
JIbBOBCKO-BoasiHCKHA yroab IloGpotsopekas T'PAC 21260
Bypuwthitickas T'P2C 2,90 | 2,50
PaiuuxHHCKHA YroJb Panuuxuuckas TPIC 2,90 | 2,50
Joneuxu yroas Tpunoasckas [PIC 3,10 | 2,50
CrapoGemesckas 'P3C 2,70 | 2,20
AnrpeHckuit yro.ib Asnrpenckas ['P3C — | 245
Tlewopckuit yrosb Unrunckas TILL — 1245
TMoxmocKoBHHH Yroib Hosomockosckas T'P3C 3,20 | 235
TawkyMupCKHE B Ap. KHD- ®epranckas T3I1 295 | 2,30
TH3CKHE YIVIH
XapaHopckHii yrosib Yurunckas TPIC 2,50 | 2,25
KaparauauHCKH#i yrosib Aama-Atunckas I'POC — 1220
SkuGacTyscKuft yroib Tpounukas 'P3AC — 1220
IloaropogHenckuit, napThaa- aprusanckas T'P3C 2,56 | 2,20
CKHi H Ap. yriu
BOpKyTHHCKHIT yroJib Bopxyrnnckas T311-2 — | 220
YensbGUHCKHA YTOb Yenabunackas TIL-2 — | 2,20
10xHO-Ypansckas F'P3C 3,20 | 2,18
JIanmoBenKHil, peTTHXOBCKHII, Apremosckas 'P3C 275 | 2,15
apTeMOBCKHil # JAp. yriH
JlepMoHTOBCKRiT yroab Caxanuuckas 'P3C 3,10 | 2,10
SCTOHCKHA # TAOBCKHM CiaH- Mpubanraickaa I'P3C
bl 290 | 290
Topd (Mockosckoii, Jlenun- Kaposckas T'P3C (Jlenun-
rpapckoli, SIpocaamckoii 0641, | rpapgckas o6..) 2,70 | 2,65
opycckoit CCP) Spocnasckas TIIL-1 3,10 | 2,82
Cwmonesnuckaa 'PAC 275 | 2,65

Cpennnii arperaTHui yae/ bHEIA Bec ABJSIETCS OCHOBHONM (pu3Hye-
CKOH BeJIHYHHOH, XapaKTepH3YIOllell Bec MPoOH 30/10l11aKOBOTO Ma-
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TepHana, KOTOPYIO HeoGXONHMO HCNOAb30BaTh NMPH PacueTax THApPO-
TpaHcnopTa, 06beMHOro Beca ckesera H np. B Taba. 4-4 pasaenbHo
NPHBOAATCA NaHHBIE MO CPEJHEMY arperaTHoMy yAeJbHOMY Becy 30-
Jibl, JXHMJKOTO H TBEpAOTO LILTAKA Pa3jHUYHLIX TBEPABIX TOIMJIHB.

Ilpu coBMecTHOM yma/jieHHH 30/ibl H IIaKa CPeIHHA arperaTHBIA
YAeJbHBIA BeC CMECH JOJIXKeH ObIThb BBIYHCJEH Ha OCHOBaHMH pacye-
Ta N0 H3BECTHOMY BbIXOAY 306l 1 Htaka ¢ TOC.

ArperaTHbifi yAeAbHbI BEC 30A0WAAKOBLIX MATEPHANOB Ha 30]00TBaJjax !

B 3aBucHMOCTH OT (H3HKO-MEXaHHYECKHX M  XHMHYECKHX
CBOACTB IPOAYKTOB cxuraHua TOC, a TakKe B 3aBUCHMOCTH OT OCO-
GeHHocTeft c6poca NyJbIbl, HA HAABOAHOM OTKOCE HaMblBa HMeeT Me-
CTO PpaKUHOHHPOBAHHE 30/I0LIaKOBBIX MAaTEPHAJIOB N0 arPeraTHOMY
yaeasHoMmy Becy. Beanunna arperaTHoro yaeabHOro Beca 30J01LJa-
KOBHIX MaTepHajoB HeoOXOAHMa I/ BBLIYHCJIEHHS YK/JOHOB IOBEPX-
HOCTH OTJIOXKeHHH, HaMBITHIX Ha OTBaJjax.

Ipu cocpenorouertoM cGpoce myJ/ibnbl HAa 30J00TBAJ OCPEIHEH-
Hble 3Ha4€HHS aTPeraTHOTO yje/JbHOTO Beca 30/10IIJaKOBEIX MaTepHa-
JIOB 10 350HaM (paKIHOHHPOBAHHA MOTYT GLITh NPHHATH MO JAHHBIM
Ta6.1. 4-5.

Tabauya 4-6
ArperaTHHA
yaeAbHHA Bec
Cxuraemoe TonaHBo Haumenosanne T3C IHARKOBRIX
OTAOXKEHH#A,
ricm®
Teepanift maax
ToamockoBHHA yroas IHexunckas 'PAC 2,70
Asnpesnckuft yroan Anrpenckas T'P3C 2,50
JILBOBCKO-BOILHCKHI YTOJb Jo6porsopckas I'P3C 2,25
Yenn6uHCRHA yTOAb T3U, UYeanGuuckoro metan-
JIypPBYECKOTo 3aBOJA 2,20
10xk#0-Ypansckas 'P3C 2,30
B&IKOBCKHI # OHHeroOpCKmMii 10:xkn0-Caxamuckas TI11-2 1,90
yavrH
Kuaxuh maax
Jloseuxnit yrons Moagasckas TP3C 2,60
Muponosckas 'PIC 2,50
Jonenkuft # Ky3HelKHH yiviH Yepenerckas 'P3C 2,55
Awnrpenckuit yroib Anrpenckas 'P3C 2,55
JILBOBCKO-BOJILHCKHA YroJb Bypmthickas 'P3C 2,45

Ilpn paspenbHoM yhajieHHH IJIaKa arperaTHbii yAeJbHLI Bec
'0TJIOXKEHHH Ha OTBaJie NPHHHMAETCs PaBHLIM arperaTHOMY yJeJbHO-
MY Becy LL1aKoBOTO MaTephuasa Ha TIC (taba. 4-4).

! Nantenees B. I'. ®paknnonnpopanne 30JOLLIAKOBHX MaTepHalioB [o arpe-
TaTHOII MJOTHOCTH. — «DJIeKTpHYecKHe cTaHuun», 1977, Ne 1, ¢. 20—25.
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B kauecrse cmpaBouHoro Martepuana B TaGu. 4-6 npHBOAATCS
JlaHHBle N0 arperaTHoMy YAEJbHOMY Becy ULIaKa, HaMHITOrO Ha
L1 AKOOTBaaaXx.

Hpusroxcenne 5!
KJIACCHOHUKATOPD! AJ11 PA3JLEJIEHHSA NO KPYNHOCTH
30JIOHIJIAKOBDBIX MATEPHAJIOB
Caapounkion

Fuapounkaon FLT-1M xoucrpykunn BHHMHepyna (puc. 5-1)
COCTOHT H3 IHJIHHAPHUECKOH IHKJOHHONH KaMepbl / ¢ TaHTeHLHaJb-
HO MOJKJIIOYEeHHBIM MHTAIOUUM MaTpPYOKOM 2 U KOHUUECKHM AHUILEM

Herodnan ’:}a e
e f ] -
nyaend L

- hpighittitt
ﬂpOL};;mi

13
Puc. 5-1. Fuppouukaon T'LIC.

3, UMeloIUM B LEHTPAJbHOM 4acTH ylIMpeHHoe OTBepcTHe 4, uepes
KOTOpOe IXHKJIOHHAsl KaMepa COeiHHeHa ¢ rpyHToc6opHHKOM 5. B Me-
CTe CTHIKOBKH LIHKJIOHHOH KaMephl | ¢ IPYHTOCGOPHHKOM CMOHTHPO-
BaHO crabuausupyiolilee YCTPOHCTBO, BKJIOYalOLlee HamnpaBJsOLIH
JIHCK H pajnajbhble meperopoikH 7. B kpwuuky 8 ruppouukiona
BMOHTHPOBaH C/IHBHOH marpy6oK 9, yepe3 KOTOpHIil NponyllleH INTOK
10 ¢ xonnueckAM 3KpaHoM /] Ha HHXKHEM KOHILE H PETYJHPOBOUHBIM

t CocraBjieHO No MaTtepnasnaMm JaGopaTOPHH TEXHOJOTHH W OGOPYAOBAHHS /IS
NHAPOMeXaHH3HPOBaHHOH A00mYH H nepepaboTku cupbs BHHHMHepyna.
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maxosnkoM /2 maBepxy. K rpyHTOC6OpHHKY 5 WOLK/IIOYEHO THApO-
TPaHCNOPTHOE YCTPOHCTBO /3.

Pa6oraer anmapar caeayiomum o6pa3oM. Ucxonnas sosomiako-
Bas NyJblia N0 NHUTaoNieMy maTpy6Ky 2 mocTynaer B IIHK/IOHHYIO Ka-
Mepy I, rie B 06pa3oBaBIleMCs HEHTPOGEKHOM TIO/IE NPOUCXOLHT
pa3ienenue nyapnbl. CrylleHHas ee yacTb B OCHOBHOM C KPYNHBIMH
¢pakuuAMH NPHUKHMAETCA K CTEHKaM, TI0O BHHTOBOH JIMHWH OMycCKa-
eTcs BHH3 H 4epes3 oTBepcTHe 4 nmonanaer B TPYHTOCOOPHUK, Tle Npo-
HCXOJIHT TPABHTALHOHHOE OCaXKJieHHe YacTHIL.

YaydqiieHHIO npollecca OCaXkIeHHd M CryllileHHs MaTepHana B
TPYHTOCOOPHUKE CTIOCOGCTBYET cTaGHAM3UpYIOllee YCTPOACTBO C JAuC-
KOM 6 M pamMaNblbIMH MeperopoikaMHu 7, KOTOpoe JHKBHIHDYeT
BHXDb MYJbIMbl, NOCTynaoumell ¥3 LUHKJIOHHON KaMepnl I, B rpyHTO-
c60pHHK 5.

W3 rpyHTocGopHHKaA KPYNHBIH MPOAYKT TIOCTYNaeT B THAPOTPaHC-
TIOPTHOE YCTPOHcTBO /3, ¢ MOMOLIBbIO KOTOPOTO TPAaHCMOPTHPYETCHA K
MecTy yKJaaaKu. LlenTpanpHylo yacTh UHKIOHHON Kamepbl | 3ano/Hs-
€T myJbna, coleprkallas B OCHOBHOM MeJiKHe bpaKuHu 30Jbl, KOTO-
pas yepe3 CJAMBHOI maTpy6oK 9 TpaHcmopTHpyeTcs K 30J100TBaJy.
BeprukaibHble nepeMellleHUs wWToka 10 ¢ KoHHUECKHM 3KpaHom [/
NOCPENCTBOM PeryJiHpOBOYHOrO MaxoBHKAa /2 no3BOJISIIOT H3MEHATHb
HanpasJ/leHHe MOTOKA MYJBNHl B HKJIOHHOH KaMepe u TeM caMblM pe-
TYJIHPOBAThb KPYITHOCTb H KOJHYECTBO MaTepHaJa, YXOASILEro B CJIHB,
T. €. pery/1HpoBaTh PeXHM KjaaccH(HKalHH.

Ina npenorspailleHHs aGpa3HBHOrO H3HOCA HA CTEHKH UHKJIOH-
HOIi KaMepbl ycTaHaBJAWBaeTcsi OOJHUOBKAa H3 H3HOCOYCTOHYHBOIO
Marepuasna.

Tupporpoxor

Inst ornesenus u3 30/10MJAKOBOM NyJAbNbl YacTHI WJaKa Kpym-
rHee 3—5 MM, YTO HeOOXOIHMO IPH paccpeIOTOYEeHHOM HaMbiBe U3
BbINYCKOB HeOOJBIIOTO ceyeHHs BO H30€XKaHHe HX 3aKYNOpKH, MoO-
et ObITh MCMOJB30BaH cnupaJbHblii ruaporpoxor tHna CI kowcr-
pyxunn BHHHWHepyaa. Taxoit ruaporpoxot ofecneunBaeT npomyck
KPYNHBIX BKJIOUEHHH, OTJIHYAETCH CTOMKOCTHIO MPOTHB aGpa3uBHOro
H3HOCA M HAaleXHOCTbIO B paboTe, obecneynBaer HanexKHoe 06e3Bo-
KHBAHHE KPYMHOrO MPOAYKTA H THAPOTPAHCIIOPT MEJIKOTO, N103BOJISIeT
peryJinpoBaTh pPexXHM KJaccHHKALMH ¥ HacTpauBaTb paboTy Ha 3a-
JaHHYIO TPAHHYHYIO (PaKIHIO.

Funporpoxor tuna CI' (puc. 5-2) BkJloyaer keno6 2, BHTIONHEH-
HbIil B BUJe PacTAHYTOH apXHMeTOBOll CIIHPAJIH C NJAABHBIM YBeJIHYe-
HHEM ‘11aTa BHHTOBON JIHHHH M CHAaOXEHHOIl Mo JJiuHe, MyJ/bloyJaB-
JHBAIOIMMH KAdPMaHaMH 3, cOeIHHEHHBIMH MOCPEACTBOM MaTpPpyOKoB
4 ¢ nyabnocGOPHBIM KOMIEKTOPOM 3.

KpoMe Toro, B HeM mpeaycMOTpeHa CMeHHasi pelleruatasi BCTaB-
Ka 6, cocTosllas U3 IHHWA U nepdopupoBaHHoii GOKOBON CTEHKH.

HeitcTByer annapart caenyiomuM o6pas3oM.

Hcxoanas nysbna uepe3 nuraiowwit matpy6ok ! nomaercss Ha
pelleTyaTylo0 BCTaBKY 6 CTIHpasibHOro XkeJo6Ga 2, Tle 3a CYeT UEeHTPO-
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GeX<HBIX CHJI H CHJI TPaBHTAllHH Ha GOKOBOIi pellleTuaToi CTeHKEe H Ha
pelieTyaToM AHHIIE IPOHCXOMHT pa3jiesieHHe TBepPJOro MaTepHuasa o
3a1aHHOA KPYNHOCTH.

YacTnllbl MeHee TPAaHHYHOTO pa3Mepa BMeCTe C BOAOH TPOXOASAT
yepes pellleT4aTyio BCTaBKy 6 M, nepeMeliasicb N0 AHHILY CHIHPajib-
HOro Xeiao6a 2, nonajaloT B MYyJbNOYJABIHBAIOUHE KapMaHbl 3 H

Ucxodran
nynona

| 0de3bomenntid

) N kpg/gﬂuu
. npodysm
7
Meuud - >~
npedyxm

Puc. 5-2. Tunporpoxor CI'.

yepe3 naTpy6Ku 4 oTBOAATCA B MYJNLIOCGPOCHHA KOJIEKTOp 5, a 3a-
TEM 10 NYJbIIOCAHBHON TPpy6Ge 7 MOCTYynMaloT AJs Mocjerylomeil ne-
pepaboTkH. UacTHubl KpynHee rpaHH4HOTO pa3Mepa NPH IBHXKEHHH
N0 CIHPAJBHOMY XKesoOy 2 OCTAIOTCs Ha pelleT4aToil BCTAaBKE H B
06e3BOKEHHOM BHAE Yepe3 TOUKy 8 BBIZAIOTCS MO KOHBeHepy Heno-
CPEeJICTBEHHO Ha CKJaal.

VBenwyeHHe TOYHOCTH pa3j/ie/IeHHS 10 KPYNMHOCTH H MOBHILIEHHe
cTeneHn 06Ge3BOXKHBAHHS KPYITHOTO MaTepHasla B CNHPAJbHOM THI-
POr'pOXOTe NOCTHTAeTCH 33 CYeT KOMIUIEKCHOTO HCMOJIb3OBAHHA CHJ
11eHTpo6GekHOoTo 1oJis H rpasuTaunt. [TpuueM coxpanenne onTHMab-
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HOli CKODOCTH MepeMellleHHs MaTepHaljia mo ONHPaJbHOMY XKesnoGy
oOecrneydBaeTcs 3a CUET NVIAaBHOrO YMeHbIUEHHs AHaMeTpa CIHPaJH H
YBeJlH'IEH‘HH mara ee BHHTOBOH JIMHHH. Kpome TOTO, MocJieA0BaTe/JaAb-
Hoe pa3MellleHHe TIO JHHILY Kenoba myJbnoy/aBJHBaIOUIHX KapMma-
HOB C OTBOAHBIMH naTpyOkaMH ofecneyHBaeT NHOCTENEeHHbIA OTOGOp
THAPOCMECH ¢ MEJIKHM TIPOYKTOM ‘H Pa3rpy3Ky nopelieTo9HOoro 1po-
CTpaHCTBa XeJsioba, 4TO HCKJIIoYaeT TOBTOPHOE 3aCOpeHHe KPYNHOro
NPOAYKTA MEeJNKHM.

YcTaHOBKa Ha nHTalomieM nartpybKe CeUHaNbHOro peryJHpyio-
Hlero yCTPO#CTBA B BHAe NOBOPOTHOTO CTPYyeHanpasJsiolliero mubepa

Jomw naxoBan
nymno om T3¢

5
cTm T T == SomomBan

T

~

Puc, 5-3. Cxema nenu annapartos Jas pa3feieHHs
30A0HITAKOBOro MarepHana
I—ruaporpoxor; 2—mradesb BAIKA KpynHee 3—5 MM 3——run-

POUMKAOH; {—THAPOTPAHCNIOPTHAR YCT )
AS IDAKOBOR NMYABNH; 6—NyALNONPOBOL Au wabuon ny.n,-
noi; 7—ApenaxHas ceTh.

MO3BOJISIET H3MEHATh CKOPOCTH TIOJ13aYH HCXOMHOM nyJbnbl ‘'H T€EM Ca-
MBIM PEry.HpoBaTh PeXXUM KiacCHPHKAuHH H 06e3BOXKHBAHHA KpyT-
HOTO NMPOAYKTA.

Tipumevannn: 1. {an or6opa mJaaka KpynHee 3—5 MM MOryT OHITb MpAMeHeHH
KOHMYECKHEe NHAPOTrPOXOTH KOHCTPYKIHMH ¥ pa MeX ARHIATHH.

2. llns BLifeNiehAs B3 30JI0IVIAKOBOM Nyabil ¢ppaknui KkpynHee 3—5 MM # Aas
nanbHefimmero pasgenenns ¢paxuuil mo rpanmunofi kpynsocru 0,05—0,10 MM run-
POTPOXOT H FHIPOUHMKJIOH BKJIOYAIOTCH NOCAELOBATENbHO.

CxeMa Leny annapaToB JAJs pa3liesieHHs 30/10IJIaKOBOTO MaTe-
‘puaJia nepey noAaveil B 30/100TBaJ HpHBeNeHH Ha PHC. 5-3.

Almapan,l DA CTYMICHHA NYABITH

Ing noiauu Ha 30J100TBaJ CTYULEHHOH TYJbIb ¢ NONYTHHIM OT-
JeNieHHeM MeaKHX (pakuuit 3046 MOryT OLITh HONOJb3OBAHBI Cle-
JYIOHUIHE CTYCTHTENbHO-000raTHTeIbHBIE annaparThi:

a) THAPOITMKJIOH C TAaHreHIHAJbHBIM BHIYCKOM CTYILlEHHOH NyJb-
nel (FHT) xoncrpykunn BHHUWHepyna;

6) ropu3oHTaJNbHBIA crycTHTe b KoHcTpyKunn BHHHT a.

Anmaparsl oGecneyHBaloT THAPOTPAHCIIOPT KaK CryllleHHOH, Tak
H OCBETJIEHHOMH MYAbIibl.
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Amnapar T'IT (puc. 5-4) cocToHT U3 NHAMHAPHUECKOTO KOpmyca
1, B BepxHe#t YaCTH KOTOPOrO TaHreHLUHaJbHO YCTAHOBJIEH MHTAIOULH
natpy6ok 2, a B HHXHell TaKXKe TaHTeHUHAJbHO 110 XOLY BpAaIlEHHs
1I0TOKa BMOHTHPOBAH NMaTpy6oK 3 1.5 BBMYCKA CryLIeHHOH W o6ora-
uieHHO# nyJabnbl. B neHTpe nmiockoft KpblliKM 4 THADOIHKJIOHA HMe-
€TCsl OTBEPCTHE, B KOTOPOM C MOMOLUBIO CaJIbHHKOBOIO YIJIOTHEHHA 5

Hexoduas
nyRena
65—
7.’
8§—
1 —
2.
Cay:annas
13 gt "‘ﬁ}ﬁbna

= Z\; AN AN W/W(Ag//\%é(\»

Puc. 5-4. I'mapouukaon [LIT.

BMOHTHPOBAH LWIHHAPHYECKH CAHBHOM natpy6Gok 6, OKaHUHBalo-
utHics pacTpy6om 7 ¢ 3aKpenJieHHBIMH Ha BHeLIHe{l ero NoBepXHOCTH
BHHTOBBIMH CTPYEHANpaB/IfIOMWHMH JonacTsavu 8.

IMaTpy6GoK 6 BLIIOJHEH NOABHAKHBIM M0 BEPTHKAIH H PUKCHpYyeT-
Cs B 3aJaHHOM . TOJIOXKEHHH C TMOMOIIBLIO CTONOPHOTO YCTpoiHcTBa 9.
K natpy6Kky 6 npucoennHsietcs cjauBHo#l TpyGonposon 10 c peryau-
poBounoil 3aaBHXKoit /1. lnnme /2 THAPOUMKIOHA BLINOJIHEHO ma-
pa6osonaHoii (opMbl. I'HAPOUHKIOH ycTaHOBJeH Ha caiaskax I3.

PaGoraer rugpounkion cienyiomum obpasom. Mcxonnasa nynb-
1a MOXBOIHTCH K MUTalomeMy naTpy6Ky 2,  moMoOlLbIO KOTOPOTO TaH-
TeHIHaJIbHO BBOAHTCS B LUHJIMHIPHUYECKHIl Kopnyc I, rie o6pasyercs
BHXPEBO# MOTOK NYJbNbl, CNYCKAIOMWHKACS 110 cnHpan BHu3. Pactpy6
7 ¢ BHHTOBBIMH CTPYyeHamnpaBJIslOIIHMH JIONAcTAMH 8 ycHauBaeT 3a-
KpPYTKY TOTOKa H TeM HHTEHCH(HUHPYET NpOolLecC ero pasjiesneHHs Ha
CTYILEHHYIO TYJbIy, OTGpPacLiBaeMylo K mepudepHH H OCBETIEHHYIO
YacTb ee, 3aN0JHAIOLLYIO IIeHTPaJbHYIO YacTh Kopnyca.

Cryulennas nysbna, Bpallasch H OMYCKasCh MO cTeHKaM BHH3, NO-
fnajzaer B OTBOAAWMI naTpy6oK 3 MJis nocjaefyiollero THAPOTPaHC-
TIOPTHPOBAHHA, 4 OCBETJeHHas MyJbla ¢ MeJKHMH YacTHHAMH uepes
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pactpy6 7 u narpy6ok 6 monanaet B cauHoi TpyGonposox 10. Ha-
CTpOfiKa annapara Ha 3alaHHBIH PEXHM 1O pacXoly CJHBa OCYIecT-
BJISIETCS] € TIOMOIIBIO 3aBHXKKH /1, a peryJiHpoBKa ero no KOJIHYecT-
By MaTepHa/ja ¥ KPYNHOCTH YacTHL, HampapjseMbIX B CJHB, NPOH3-
BONMTCH NyTeM ONYCKaHHA WJH NMOAHATHS pacTpy6a 7.
Topusontanpnbil crycrurens kouctpykuyn BHHHIa (puc. 5-5)
COCTOHT M3 Kopnyca Ambdy3opa NpAMOYToJbHOTO CEYEHHS, HMel-
11ero BXOAHOH NaTpy6OK AJs COeJlHHEHHs C MYJbIONPOBOLOM M IBa
BLIXOAHBIX NaTpyOKa — HHXKHHA AN CTYUIEHHOA MyJbNbl H BePXHHM

I

™

d

-
— I
— -
L 7] 42,

Puc. 5-5. T'OpH3OHTAaAbHEI CryCTHTEAD.

2,

‘},_

=08

1751 ocBeT/ieHHOR. BHYyTpH Kopnyca pa3MelieHHl napajiienbHble i0cC-
KOCTH /ISt CTaGHIN3alUHH I0TOKa.

Haubonbwas sddekruBHOCTh pabOThl CryCTHTEJSI IOCTHraercs
TOFJla, KOT1a BXOHAsi CKOPOCTb PaBHA KPHTHYECKOH CKOPOCTH TpaHc-
TIOPTHPOBAHHA B NY./bIIONPOBOLE.

PeryanpoBka paGoThl CrycTHTENs OCYLLECTBJISETCH H3MeHEeHHeM
COOTHOIUIEHHS PAacxofoB B BHIXOAHBIX NaTpybKax ¢ NOMOIIbIO 3aXBH-
OKeK, B COOTBETCTBHH € OCHOBHBIMH HCXOLHBIMH 3aBHCHMOCTAMH IJifl
pexuma paboTH anuapara:

¢ F;
T‘;-_--Ff:— ¥ Fy=F,—F;,

rie Co— KOHCHCTEHIHS MYJHIH HAa BXONe B CrYCTHTe]b, Cm — KOHCACTEHOHH CTY-
LIEHHOHA NYJHIH B HIKHeM maTpyOxe; F) — njoiianb CeieHHs BXOTHOTO MaTpyOKa;
F; — mroiiafk CceueHAS BEPXHEOIO BHXOAHOO natpybka; Fi3 — mnomans ceuemus
HUKHEro BHXOLHOTO MAaTpPybKa.

OnpeneneHnie OCHOBHBIX Pa3MepoOB CIyCTHTeNsi H crabuausartopa
BHINOJIHSIETCH CJelyIoIHM 06pa3oM.

Buicota muockocty crabunusatopa h=0,80H, rne H — BHicora
CTYCTHTEJS Ha3HAYaeTCsl KOHCTPYKTHBHO, HCXOASA M3 HEOGXOLUMOCTH
pa3MelleHHsT BHIXOIHBIX IaTPyGKOB:

Iouna crycratens L=1006, roe b — paccTosinve Mexay wmio-
CKOCTAMH CTaOHIN3aTOPA HA3HAUAETCS N0 HaubGoublleMy pasMepy
KPYIHBIX KYCKOB LIIaKa, TPAHCNOPTHPYEMBIX N6 NYJILIONPOBOLY.

Hpumeyannn: 1. OnLTHLI TOPH3OHTAJBHHA CrycTHTENb npoxoaut B 1976 .
ucnuiTanua ga sonoorsaie Ulekuuckonn T'PIC.
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IMapaMefpn ONMTHOro CFyCTHTENd: pPacxXol NYJAbNBE uépe3 crycratens Qo=
=400—630 m3/4ac, npu AnaMeTpe nyasnonposoaa D=0600 MM, oTHOmEHAE pacxo-
NOB BEPXHETO H HUIKHEr0 BHIXOAHBIX OTBepcTHi Q»/Qu=2—4.

BecoBas KOHCHCTEHHMS MYJbIH:

Ha BepXHeM BHIXOJHOM OTBEPCTHH Cz= 5%
HA HUXKHEM BHIXOIHOM OTBEPCTHH Ca=279.

Cryctutens 0AHOBPaMEHHO pafoTas KaK KaacCHPHKaToOp H pa3iaesil 30J011a-
KOBbIH MaTepHad Mo €r0 KPYIHOCTH:

MponentHoe cozépxkanne Qpakuni, MM
Myasna -
>5 | s-2 ] 21 | 1-05 | 0.5—0,25 | 0,35-0.1] <01
OcsetaenHas — — —_ 0,9 6,0 214 | 717
CryuieHHas 21 ] 411 641 63 | 451 26,0 10,1

2. TopH3OHTAAbHBIE CIYCTHTENH MOIYT H3roToBJAThcH Ha TIC B cooTBeTCTBHHE
¢ noCcTaBJeHHOl 3ajaaueit CryIIeHHs NYJbNE IPH HaMblBe 30J100TBaJA.
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