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oT H3,I!_:1TE.J'.[ LCTBA

B KuHre paccMorpensl pasiHuHHe BHAL 3a-
KDEITHIX OPOCHTEJIBHLIX CHCTEM —C CAMOTETHO-
HAMOPHON MOAHOCTBID 3AKPWTOH WJAH KOMGHHHpO-
BaHHON CceThid H C Mexauuyecxofi nopauefl Boan
B 3aKPLITYIO CETh.

Boastmoe suuMmanuef VACACHO O0QOCHTEALHEIM
CHCTEMAM € MOARITHAEHOBLIMH TPpyGONpOROAAMM,

Jlaust OCHOBHI BOAOXO3ANCTBEHHLIX M THI-
paBJIYeCKHX PACUeTOB, 4 TAaKXKe NPaKTHYecKHe
PEKOMCHIAUHH [1I0 NMPHMEHEHHID 3AKPLITLIX CH-
creM. Ocpeulenst BONpocH  NPOBKTHPOBAaHHA,
CTPOHTEALCTBA H SKCMJAYATAUMH TAKHX CHCTEM.

KHH[‘E pHEL“iII'THHE Hd THAPOTEXHHKOB H MOC-
Juoparopos, padoraiomnx B 006JacTH NPOEKTH-
POBAHHA, CTPOHTEJALCTBd H SKCLIVATAUNM OpO-
CHTENEHEX CHCTEM.

OT3piBl 0 KHHIE H MOXEAaHHA MPOCHM Ha-
npasaste no aapecy: Mockea, K-31, ya. Ilzep-
wuHckoro, ''s, uanareancrso «<Koaocs.
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HCTOPHHECKMHM OB3OP PA3BMUTMA
OPOCHTENIbHBIX CHUCTEM
C HAINMOPHbLIMH TPYBONPOBOAAMM

[IpiMerenne 3akpbiTOii OPOCHTENBHONW CeTH B Haluei
CTpaHe HCTOPHYECKH pPa3BHBAJOCh ABYMA nytaAMH. [lepemnil
NyTh CBAISAaH ¢ PasBHTHEM MAO0XKJIeBaHHs, BTOPOi ONpeneui-
CAl TEXHHYECKOH PEKOHCTPYKIHEeH CYIIEeCTBYIOUHX Opoci-
TeJIbHLIX CHCTEM H OCBOEHHeM HOBHIX 3eMeJlb, Ha KOTOPbIX
CTPOHTL OTKPBITYIO CeTh 3JKOHOMHYECKH HEBLIFOJAHO HJH
MpPoOCTO HEBO3MOMKHO,

C muaycrpHasausaumeil crpaHbl, poCTOM TrOpPOJOB Pa3BH-
Bajlock oBouesoacTBo. MHTeHcHBHOe pa3sBurHe 3TOH OT-
paciun B OOJLIIHHCTBE CAyYaeB BO3MOXKHO JHIIL NPH J0XK-
lepalind. Bosy OT HCTOYHHKa OPOIIGHHS K AOXKAEBAJIbHBIM
YCTPOHCTBAM MOABOJAMJH BHaYaJje ¢ MOMOLILIO MEPEHOCHLIX
TpyOONpOBOAOB, a 3aTeM C I1OMOULbIO CTalHOHAPHLIX M
nepeHocHeIX TpyGonpoBoaoB. Tak cosaaBajach 3akpbiTas
Hali3eMHAaRA, a 3aTeM H nojgseMHas OPOCHTeJILHAfl ceTh IIPH
Aoxpesannu. B saxkpuiTolft cetH OblI HCNOAL30BAH ONBIT
NpHMeHeHHs TPYOONpPOBOJOB B APYIrHX 06JacCTAX TEXHHKH, B
YACTHOCTH B BOLOCHAOKEHHH.

[lepsas 3akpniTas opocHTesbHas cicreMa B Poccun 6ui-
aa moctpoena I. M. Apucrosnim B 1875 r. Hanop B 1pyGo-
NpoBOfAaxX cosfaBajicsi 3a CYET eCTECTBEHHOTO VKJOHA.
K uyrynibiM TpyOOnpoBofiaM NPHCOEAHHSJICA IIepeHOCHbIH
THOKHH uJIaHr AIHHOH 250 M, ¢ NPHMHTHBHBIMH NPHCIOCOS-
JenuAaMu (THma Opamjacnoirta) Aas nojauBa, DTHM OrpaHH-
YHJIOCE Pa3BHTHe 3aKpHITHIX cHcreM B PoccHu. :

B CCCP pce BHABI MeJHOPAalHH cTaJn OYpPHO pasBi-
BaThesl, oco0eHHO mOcJie HHAYCTPHAJAH3alHH CTPaHbl H KOJI-
JeKTHBHIAIHH ceJbCKOro Xxossiicrsa., Hauaanm npumeHaThCA
H 3aKPBITHIE OPOCHTEJIbHbLIE CHCTEMBL.

B nopoeHHblit nepHoj S5TH CHCTEMBI CTPOHJIH B OCHOR:
HOM BOJIH3H ropojoB JJf MOJHBA OBOIIHBIX KYJALTYp C MO-
MOUlbI0 AoXkaeBanbHblXx yéraHoBok KIYV-39 u KJIY-41.
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M3 sakpulThIX cHCTeM opomajH Hebogablune ygacTtin —20—
40 ea. Pacxon Boae B HHX cocraBaag He 6Goaee 30—
40 a/cex. TlporsizKeHHOCTB TPYOONPOBOAOB Oblia HeHOML-
1Ia s, TE[_[{ KdK TaKHC CHCTEMBI YCTPpAauBaJH B HeNnocpcl-
CTBEHHOH OJIM30CTH OT HCTOUHHKOB opoueHus. Boay us He-
HCTOYHHKA OpOLIEeHHS NMoJaBaJjii HACOCOM B 3aKPHITHIH TPY-
0OMpoBOJ, K KOTOPOMY JOCPEACTBOM THAPaHTOB (BOMOBLI-
NYCKOB) OPHCOAHHSAJNH MOJHBHBIE KPBLIbS H3 TOHKOCTEH-
HBIX METaJJIHYECKHX TPYO, cHabKeHHBIX KOPOTKOCTPYHHBIMHU
pasOpbisruBatenasiMu. [locie nosiuBa NMoJMHBHOE KPhHIJIO Mepe-
HOCHJIH Ha CIEAYIOLLYIO MO3HUHIO BPYYHYIO,

B nocaepoeHHbIH nepHoji OblIH cO3jlaHbl OoJiee MOULHLIE
¥ COBPplIEHHBIe [0KJEBaJibHble YCTAHOBKH H MAallHHbI
(IJII1-30C, JIM-80, JIM-200, KOV-55), paGoraioiine OT
sakpeiToit ceti. Pacxon ux yeennungca go 200 a/cek. [lox
OpOlUeHHe CTa/JH OCBAHBATL YYaCTKH, yAaJeHHble OT HCTO'-
HHKa opoulenuf. J10 TpebOBaJ0O YBEJHUEHHSI Pa3MepoB H
COBEPIIEHCTBOBAHHA KOHCTPYKIMH 3akpbiToii cetH. [Ipume-
nsgeMbple paHee UyryHHble ¢pacoOHHble YacTH M apmartypa,
npegHasHayeHHble AA8 BOAOCHAOMKEHHUS, Nepecralin YIA0B-
JeTBOPSTL TeXHHKO-3KOHOMHMYECKHM TpeOoBaHUAM JIAHHOrO
cnocoba opomenus. B cBaA3u ¢ 3THM HayaJdH pa3spabarhi-
BATbCS HOBbl¢ 3KOHOMHYECKM IlefecoodpasHble cXeMbl 3a-
KPBITHIX OPOCHTEJIbHBIX CHCTEM H COOpPYIKEeHHH Ha HHX.
C 3Toro BpeMeHH HayaJd NPHMEHATb 3aKPhITHIE CTALIHOHAp-
Hble, MOJiycTallHOHAapHble H MNepelBHIKHbIe CHCTEMBI, KOHCT-
PYKI[HH KOTOpHIX paspabarbiBajiick Bo Bceecoioznom Hayu-
HO-MCCAeI0BATEIBCKOM HHCTHTYTE THAPOTEXHHKH H MeJaHo-
pauun (BHHUHWMI'uM) ¢ yyactuem pasiiMYHBIX [POEKTHBHIX
oprauusauni, Takue cHCTeMbl MNO3BOJIAJH YiKe Opolarb
niaomann pasmepom 800 ea.

B palioHax sacyumJiMBOH MJM CTEIIHOH 30HBI, rje Opolue-
HUE COCTABJIAET OCHOBY 3eMJIefeNds WM HIPaer peualo-
Ly poab B OOphbe ¢ 3acyxoil, OpOCHTENbHbLIE CHCTEMBHI,
KaKk MNpaBdJio, KPYVNHBIE M HMEIOT MOJHOCTLIO OTKPHITYIO
ceTb. MHOroJIeTHHH ONBIT IKCINIYATALHH TAKHMX CHCTEM MO-
3BOJIWJI YCTAHOBHTL OOIlHe HX HEIOCTAaTKH, 4 HMEHHO: 3Ha-
yiTeJabHEIE NOTEPH BOJABl H3 KaHaJOB Ha HCHOAPEHHE H
(pUABTPALMIO, YTO MHOrJA NMPHBOJHT K MOBBLIIIEHHUIO YDPOBHSA
'PYHTOBEIX BOJ, 3acO/ieHHIO M 3afoJiauHBaHHIO; HeoO0Xomi-
MOCTL MNpHCNOCAaOJHBATL KaHaJdbl K MHKpOpeabepy; Heus-
6eKHOCTh yCTPOHCTBA CHelHaJbHEX COOPYKEHHH Mo Tpac-
ce KaHaJIOB JJisl ralieHusi M3JuIIHeHd 3SHEepruM MoToKa; no-
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TePH MNJIOMIaZH MOJ KaHa/Jbl H MOJOCHl OTuyxKAeHHA. Kpome
TOro, OTKPBIThieé KaHnajbl C03/ai0T 3HAUHTeJIbHBIE NpPensATeT-
BHA Aas paGoThl MeXaHH3MOB Ha MNOJsX.

HauGoslee KpynHble HeAOCTATKH CHCTEM ¢ OTKPHITHIMH
KaHaJlaMK — I0TepH BOABl Ha (QUJALTPAUHIO H HCOapeHie,
KoTopblie Hepeako jocrdralotr 40—709% obulero Koauuecrnsa
saGupaeMoii BOALL. ITO MPHBOJAHT K YBEJHUYEHHIO pPasMepoB
KAHAJOB H COOPYIKEeHHH Ha HHX H, CJeA0BaTeNbHO, K 3HAUM-
TEJIbHOMY HX yiaopoxaHuio. HMaaHuminue KoJiHuecTBa noja-
BAeMOH BOJAbLI, a BMecTe C Hell H HAHOCOB YBEJIHYHBAIOT
o0nbem pabor no skeniyatallHd ceTH. YOLITKH OT 3TOro
eIKeroJHo COCTABJAIOT 3HAUHTENLHYIO YacTh OT OOIMX pac-
XOJIOB.

[l1omanp, 3aHATYI0O OPOCHTENILHBIMH KaHaJdaMH H pe-
3epBaMH, He TOJLKO HeJIb3Sl HCNOJb30BaTh A BO3JeJbLIBA-
HHS CeJILCKOXO3AHCTBEHHBIX KYJbTYP, HO K TOMY e Oua
ABJISieTCA OYaroM pasBHTHHA COpPHO#H pacruTeabHocTH. Ha-
KOHELl, MPH CHJIBHO MepecevyeHioM penabede MEcTHOCTH OT-
KPHITYIO CeThb CTPOMThL OYeHb TPY/AHO, & B HEKOTOPHIX cJy-
HaaX H HEBO3MOMKHO,

Has GopbOH ¢ noTepaMH BOAbI, ¢ safojauuBaHHeM M
gacoyieHHeM 3eMesib axkajgemuk B. P. Buapsamc B 1936 r.
PEKOMEHA0BaJl 3aMeHHTh OTKPHITHIe OPOCHTEJbHbIE KaHaJbl
3aKpuITeIMH TpybonpoBoaamu. C storo nmepuoaa paspaGort-
KOH SAKPLITBIX OPOCHTEJbLHBIX CHCTeM HAUaJH 3aHHMATbLCA
HaYUHO-HCCNeA0BaTEeNLCKHE H NPOEKTHHIE YUperKaeHHs.

B 1940 r. npogeccop ®. H. Ilukanos (BHHUHUT'uM)
MPeVIOXKHI 3aMeHHTh KaHaJbl BHYTPHXO3SHCTBEHHOH OpoO-
CHTEJIbHOH ceTH MOA3eMHBIMH TPyOONpOBOAAMH ¢ THApPAH-
TaMH JJA Bbinycka poabl [22]. B cBoeit propoit paGore no
3TOMy Bomnpocy [23] on Aas OCHOBHBIE TEXHHUECKHE MOKa3a-
T€JIH OPOCHTEJIBHBLIX CHCTEM C BHYTPHXO3ANCTBEHHOH 3aKpbl-
TOH HamOPHOH CeThIo,

ITAMH, a TaKiKe AaHaJOrHYHBIMH paGoraMu ApYrux
HAYYHO-HCCAEAOBATENLCKHX H  TPOEKTHBIX  HHCTHTYTOB
(BHMWUTI'uM, MI'MH, Pocrunposoaxos, [unposoaxos,
ApmHHUHUTuM, IpysHUMUTuM u ap.) OB MOArOTOBJCH
Mepexoa K NPOEKTHPOBAHHIO 3AKPLITHIX CHCTEM Ha GOJBIIHX
niomansx., PaspabGareiBannchk HOBbIE BapHaHTBI CXeM OpoO-
CHTEJbHBIX CHCTEM C NpPHMEHEHHEM HAaMOPHBIX TPYGONPOBO-
ji(s):3 :

B nocieanue roabl 3aKpbITbie OPOCHTEJLHBIE CHCTEMBI
NOCTPOEHB! M COOpYXKaloTCsl Ha IVIOIAAAX B HECKOAbLKO
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THICAY TreKkTapos, Hanpumep Anuweponckas B Asepbaii-
xkane, Caarupekas 8 Kpeimy, Bepxue-CaMmropckas s I'py-
SHH W AP. IDTH CHCTEMBI NpeJAHA3HAUENDL! JJs MoJMBA OBOUL-
HHIX M KOPMOBBIX KVJLTYpP, CAl0B, BHHOTDaAHHKOB, ATOI-
HHKOB H IHTPYCOBLIX.

B Cpeaueil A3uH H1eT CTPOHTENLCTBO 34KPLITHIX OPOCH-
TeJbHBIX CHCTEM JJIf MOJHBA XJOMYATHHKA. Takue cHeTe-
MBIl y¥e MOCTpOeHB! M 3Kcnayatupyiorcd B l'osoaHoli crenH
B coBxo3e «®apxan» Ysbekckoit CCP — mioumaas opo-
mweuus 7000 ea, B coxoszax Tamxukckont CCP — «Jlenun-
abany, coexod Ne | uw «40 mer TamxkukHcraHa» — obuias
miomais oxkodo 19 reic. 2a (1965 r.) W B psAfe APYrHx
X03AHCTB. :

B unacrosiniee spema B CoBerckom Coiose H3 3aKpBITBIX
OPOCHTEIBHBIX cHcTeM opoiaetca OoJiee 200 Thic, 2a 3eMJH.

B CIILIA 3akpbiTble CHCTEMB! pacHpoCTPaHEHLl UIHPOKO.
Takue cucreMsl umelorca B iwtarax Opuron, Bammurron,
Kanudopuusn, B Husopbsix goaunsl Puo-TI'panne, B Texace
u Ha ArJdanTHYecKOoMm noGepexbe.

Opollaemble MI0MAAH, KaK NPaBHJIO, HEBeJHKH — He
Gojee 30—60 ea. dro obObLACHAETCA YCJOBHAMH BeAeHUs
xo3snicra. Kamablid pepmep crapaercd HMeTb CBOIO OPOCH-
TeJdbHYIO ceThb. OaHAKO B mocJiefHee Bpems 3aKpHITble CH-
cTeMbl HayaJH NPHMeHSITh H Ha OO0JBMIHX IOLANAX — A0
4000 2a. Takue cucreMbl GoJiee peHTabelbHEL, |

B CIIA 3akpeiThle CHCTEMB! CTPOAT CTAllHOHAPHBLIMH,
MOJAYCTAIHOHAPHBIME H TepeIBHKHBIMH,

CrandoHapHeleé CHCTEMblI NMPUMEHAIOTCST B OCHOBHOM IS
OpOUIeHHsI CaJioB, HHTPYyCcOBLIX H NUTOMHHKOB. [lonuBaroT Hs
TAKHX CHeCTeM JoxkaesaHueM H camotexkom, CyuecTByioT
CTAllHOHAPHbIE YCTAHOBKH C HENOABHIKHBLIMH Hacajakami, C
raapibiMH nojseMHbiMH # OOKOBBIMH TpPyOGONpoOBOAaMH H
CO CTALiMOHAPHBIMH HACOCHBIMHM YycTanoBKaMi. CTouMOCTh
o0OpYACBaHHS TAaKHX CHCTEM BLICOKAs, HQ. 3KCMJAyaTallHOH-
Hpie pacxoanl HeGosbmue. B mwrarax Kanudopuua, Opu-
rod, Bammmurron, Apusona, Heio-Mekcnko v B HEKOTOPLIX
ITATAX TOPHBLIX paioHOB GoJblle pacnpocTpaHeHbl B CTd-
HHOHAPHBIX cHereMaX GetoHmble TpyOompoBoabl. B sanai-
HBIX LTaTax, no gammsim mpod. O. V. HMapaunascena [14],
MPOJIOKEHbl MOA 3eMJIeH ThICAYH KHJIOMETPOB OPOCHTEJIBHBIX
GetoHHblX Tpy6. Bosa M3 moaseMHLIX TPYOOMPOBOLOB MO/
HHMaeTesl N0 BepPTHKAJAbHBIM NaTpyGkaMm M, NPOHAA uepes
3aBMIKKH, MMOCTYnaer B BbiBOAHbIE OOPO3MBI, H3 KOTOPBIX
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yepes TpyOOUKH H CH(OHBI MOCTYMNaeT B Y€KH, nOoJOCH HJH
[OJIHEHBLIe OOPO3AHL.

Huorpa K OetoHnslM TpyOonpoBojamM BMeCTO BBEIBOJHOI
0OpOo3/ibl MPHCOEAHHSIOT MepPeHOCHble HaJ/3eMHble [OJIHB-
Hble TpyOBl C OTBEPCTHAMH [JA BbiyCcKa BOAL B 6GOpO3asl.

ITonycraumoHapHele cHcTeMBl npuMensorea c¢ . 1930 r.
AAd MoJiMBa cafos, macTOHIL H APYrHX KYJbTYp NpH ompe-
JeJIEHHBIX TPpaHHLlaX OpoIIaeMoro yyacrtka. TakHe cHCTEMHI
COCTOAT H3 IMMOA3eMHOro rjiasHoro TpybonpoBoja, nepeHoc-
HBIX JI0XKJAeBaJbHbIX HJH TOJHBHBIX YCTPOHCTB H CTalHo-
HAPHOH HACOCHOH YCTaHOBKH.

[lepeaBuikHbBIE CHCTEMBI HCMNOJb3YIOT NMPH BBIGOPOYHBIX
MOJHBAX — MOJIHBAX OAHOH H3 KYJbTYP, BXOAALIEH B ceBo-
obopor. Ilpu aroM Apyrue KyJbTypbl OpPOLIAKOT HHBIMH CilO-
cobaMH WAH He NMOJAHBAIOT coBceM. [TosHB M3 TAKHX CHCTEM
POBOAAT AOXKAeBalueM, B nepeaBHIKHYIO CHCTEMY BXOAAT
nepeHocHbie OOKOBbie TPYOONPOBOALI ¢ HacajAKaMH H Tepe-
AAB{JKHAs HacocHas yCTaHOBKa,

B nocaejpnee Bpemsi GoJiblle HPHMEHSIOT [OJYCTALHO-
HapHBe M CTAlHOHAaPHbLIE CHCTEMBI.

ITogsemubie TpyGOmpoOBOABI HW3roTOBJAAIOT H3 KeJjesole-
TOHHBIX M MeTaJuHueckKux tpyo. [is nepeHocHBIX JHHHI
HCMNOJIL3YIOT Kak craJibHble TPYOHl, TaKk H aJIlOMHHHEBBIE.
[locaeanue MpUMEHAIOT Yalle.

Haunbonee penrabensnoit cucremoit B CIIA cuuraior no-
JIYCTAIlHOHAPHYIO ¢ BpallaloIHMHCA HacajkaMu Ha Tpydo-
npoBojge. 3aTpaTthl TPpyJla Ha NOJHBE H3 3AKPHITHBIX CHCTEM
J0XKAeBaHHeM, MO JaHHBIM AMepHKaHCKOro HHGOpMalHOH-
HOro GIOp0, COH3MEPHMBbl ¢ 3aTpaTaMH Tpyda NpH NOBEpPX-
HOCTHBIX crnocofax moJiHBa, XOTA B OTAEJbHBIX CJYYafaX OHH
pasyauudbnl. Boael npum stom pacxomyerca Ha 25—50Y%
Mellbille, YeM MPH NOBEPXHOCTHOM cnocobe MOJHBA H3 OT-
KPHITOH CeTH, a S5KOHOMHS OpollaeMOil MJIOLIa/JH HETTO COo-
crapaser 1—5%. [Ipyrie mosokurteabHble KauecTBa 3a-
kpuiToit cetd B CILIA — skoHOMHOE HCNOJIB3OBAHHE CPEJICTB,
JyYlliHe YCJAOBHA . jis1 paboThl MEXaHH3MOB Ha MNOJAAX H
JIHKBHAALHA OYaros COPHOH pPACTHTEJNbLHOCTH — KaHaJoB,

B Anxupe B BepxueMm TeueHuu p. Illeanop umelorcs
3HAYMTEJIbHBIE IVIOWAAH, OpollaeMbleé NPH TMOMOIIH 3aKpbl-
ThIX OPOCHTEJbHBIX cHcTeM. IluTarorcss OHH H3 BOJOXpaiH-
Jnula, obpasoBanHoro nuaortuHoit «'pub». Ha npasoMm Gepery
PEKH OpoMalOT TONLKO M3 3aKPLITOH CETH, Ha JIeBOM — H3
TIC/HOCTBIO 3AKPBITHX W KOMOHHHPOBAHHBIX cHCTeM (coue-
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Tallie 3aKPHITHIX TPYOONPOBOJOB H OTKPBITBIX KaHAJOB).
TpyGonpoBoabl 3aKPBITHIX CHCTEM CMOHTHPOBAHBEI H3 Ipej-
BAPUTEJLHO HANPAMEHHBIX ¥KeJe300eTOHHBIX TPyO AHaMer-
pom ot 200 no 1250 mm. [Tnomans opouieHusi 3aKpoiTHIME
H KOMOHHHPOBAHHBIMH CHCTEMaMH HA 3TOM MACCHBE COCTaB-
aser 8000 ea. [TonuBalT H3 3aKPHTHEIX CHCTEM CAMOTEKOM,
Hpyroit 60/bIIOH MacCHB, rJe MPHMEHSIOTCS 3aKphIThIE
OPOCHTEJIbHBI® CHCTEMbI,— paiion OpaseanBuasi. OpocHTeiib-
Hasi BOAa MoJaercsl H3 BOJAOXpaHHAHma Ha p. Poaga mo
AHene306eTOHHOMY TpYOBOnpoBOLY NpOTsKeHHocTEIo 13 370 M,
nuamerpom ot 2300 no 2600 ma u Ha pacxon 7 m?/cex.
Pacnpeneauresbibie H OPOCHTENbHEIE BOAOBOALI CHCTEM,
MUTAIOWIUXCsT M3 BoAoxpauuauma Ha p. Poaga, cocroar 13
3aKPBITHIX JKeJe300eTOHHEIX TPYOONMPOBOAOB H OTKPHITHIX
JKelle3o0eTOHHBIX JOTKOB Ha onopaX. Ilpora:kenHocth Tpy-
Gonposonoe muamerpom ot 2600 go 1000 smm cocTapiaser
64 xkm. JauHa 3aKpLITEIX TPYyOONpPOBOAOB MEHBIIHX AHA-
METPOB 1 ¥Kese300eTOHHBIX JOTKOB cocrtapiaser 300 .
[Tonus npoBOASIT CAMOTEKOM.
3aKpeiThle H KOMOHHUPOBAHHbIE OPOCHTENbHbIE CHCTEMbI
MO3BOJISIOT MAKCHMAaJbHO 3SKOHOMHUTH BOJY, CYIIECTBEHHO
VIYULIHTL METOJABI ee PeryJIHpPOBAHHS M YIPOCTHTL SKCIJY-
ATAIHIO OPOCHTENBHHIX CcHCTEM. ITH cHCTeMbl B AJuKHpe
[IPHMEHSATCS B OCHOBHOM [JI1 OPOILIEHHSI LEHHBIX KYJib-
TYP: OJHB, LHTPYCOBEIX, BHHOTPAJAHHKOB H OBOILEH.
ABcTpasnuud  pacnpocTpaHeHbl  aBTOMaTHYECKH
JefCTBYIOLME 3aKpPHITHIe OPOCHTeJbHbe CHCTeMBbl, paspaldo-
tanuuie uak. I1. H. Heiotonom. Boay B 3THX cHeTemax
nMoAaloT 0 MoA3eMHBIM TpyOaM B LIIAHTH H3 MJIacTMacchbl,
OTKY/la OHa MOCTYNaeT B JOKJAeBaJbHble anmaparhl ¢ Bpa-
narolinMucs Hacajakamu. JloXxaeBanabHble anmapaTbl KMET
crnellfaJibible pefeiiHbie YCTPOHCTBA, COeIHHEHHBIe C MOPH-
CTBIMH 3JeMeHTaMH, KOTOpble pacmoJoxensl B nouse. [Ipu
YMEeHbIIeHHH BJIaXXHOCTH TOYBLI HHXKe HOPMBI peJeHHbIe
YCTPOHCTBA BKJIIOYAIOT A0XK/AEBaJbHble ammapaThl. ABToMa-
THUECKH JAelicTBylOmui KaIanaH BBIKJIIOUAaeT anmnapaThl uepes
onpejle/ieHHOE BpeMsA HWJ/H TOocje Tponycka 3aJaHHOrO KO-
JiyectBa Boabl. O6GCAyXKHBAIOUIME MepcoOHAT TaKHX CHCTEM
HeGOABIIOH. -
3aKpbIThie OPOCHTeJbHBIE CHCTEMBl MPHMEHSIOTCH TaK¥Ke
B Uuaun, Uranuu, Gpanuun u Zpyrux crpanax.



THIbl, KOHCTPYKUMK M YCNIOBMA NPUMEHEHWSA
3AKPBITEIX OPOCHUTEJIBHbLIX CUCTEM

OpocuTeNbHEE CHCTEMbI ¢ HANOPHBIMH TPYOOIPOBOJAMH
B 3aBHCHMOCTH OT cnocoda mojaauyd BOALI B OPOCHTENLHYIO
CeTh pPAasJMYaloT ABYX THMNOB: ¢ CaMOTEUYHO-HATOPHOH MOJ-
HOCTHIO 3aKPLITOH MJH KOMOHHHPOBAHHOH CeThIO; ¢ MeXaHu-
YecKOH mojauyeil BOJAbL B 3aKpPbITYIO CeTkh.

[Tpu nosuBe 13 3aKPBLITHIX OPOCHTENLHEIX CHCTeM NMpHMe-
HAIOTCS TPH cnocoba nomauyu W pacnpepeseHHAs BOJDI,

[Tepsoii cnocod — nopepxHocTHOe opomeHue. Opoci-
TeJlbHAasl BOJa pacrpejpensercs mo 6oposnaM HJIH MOJOCAM
H H3 HHX TMOCTYNaeT B MOYBY.

Bropoit cmoco6 — noxaeBanne. Boma B BHAe n0KAA
pacnelIfercss Hajg OpollaeMOH nJOLIAALIO, YBJAaXKHAeTCHd
He TOJLKO NMOYBa, HO H Ha3eMHBIe YaCcTH PAaCTEHHIT.

T]JE‘THI“I EIIUCGEI—IID,-'l]It}lH!EHIE{]E ﬂI}ﬂ[IIEHHE. Bﬂ,‘.’[ﬁ noa-
BOJAHTCSI CHH3Y N0 3aJOXKeHHBIM B 3emJje mnepdopHpoBan-
HbeiM Tpy6am. Bojpa uepes orBepcerHe B Tpybax mocrynaer B
ITOYBY M VYBJIAMKHAET €€,

axablii crocod opolleHUA OTJIHYaeTcs 10 Xapakrtepy
CcO31aBaeMoro BOJAHOrO pexXuma B noyBe, nNo rayoHHe mpo-
MauMBaHMA M XapakTepy YBJAaXKHEHHS MOBEPXHOCTHBIX cJ0-
€8 MOYBHI. '

B nepBrix AByxX cnocofax OpOLIEHHS MOYBA H PACTEHHS
ofecreuydBalTCAa BOJOH 3a cYeT MepHOJAHYeCKHX MOJHBOB.

[Ipn nosepxuoctHOoM cnocobe opouleHHs TJayOuHa npo-
MauHBaHHA noupbl GoJblle, ueM MpH Apyrux crnocedax. Ilpu
OpoOLIeHHH [JOKAeBaHHeM ‘MOJHBB MNMpOBOAAT O0Jee 4Yacro,
HO TPH MEHbILEH MOJHBHOH HOPME.

[ToanmoupeHHoe OpoOLIEHHE [1O3BOJIAET MNOJAY4YaTh TOABKO
KamuaJdspHoe YyBAazKHeHHe BepPXHHX CJOeB MMOYBBI 1 “MOA-
JePIKHBATL ONpeAeseHHYI0 IMIYOHHY yBJAaxHeHus ee, Ono
ofecrnieuBaeT  HellpepbHIBHOE BOJIOCHAOMKEHHEe pacTeHHil.”



B npoussojcTBe npH MOJHBE H3 3aKPHLITOH ceTH pac-
MPOCTpPaHeHb AOXKAEBaHHE M IOBEPXHOCTHBIR cmocod 0po-
lIeHHd, OCHOBAHHBIE Ha MNPHHLHKIE NEpPHOAHYECKOH MoAa4H
BOABI H aKKyMyJsuuu ee B nouse. CPOKH H HOPMBI ITOJHBOB
B KaxkXJIOM KOHKPETHOM cjaydae NOJIKHBI ObITh TAKHMH, YTO-
Obl noafepxuBaJjca HeoOXOMHMBIH BOJHBIIE H CBA3aHHbLIE
C HHM BO3AYLWIHBIH, MNHTATEJNbHBIH H TEMJOBOH peXHMH B
nouBe H YTOOBLI MOJIHBLI MPOBOAHJIHCH C HaHOOJIee BHICOKHM
KO3 (HIHEHTOM HCNOJE30BaAHHS BOJBL.

OPOCHTENBHBLIE CHCTEMBI
C CAMOTEYHO-HAMOPHOHX NOJNIHOCTHKO
SAKPEITOW MNKH KOMEMHWPOBAHHOW CETBIO

OpocHTeJibHblE CHCTEMBI C CAMOTEYHO-HAMOPHOI MO.l-
HOCTBIO 3aKPBITOH HJH KOMOHHHPOBAHHON CeTbI0 XapakTe-
PH3YIOTCA TEM, YTO OpOCHTeJbHasi Boja B TpybGonpoBomxax
TP2HCNIOPTHPYETCH 3a CUET Hamopa, CO37aBaeMOTO eCTecT-
BEHHBIM YKJIOHOM MECTHOCTH.

B mosHOCTBIO BaKpHITOH CcaMOTEUHO-HANOPHOH OpOCi-
TeJIbHOH ceTH BOAOBOJbLI YCTPaHBAIOT TOJbBKO H3 TPYyOOmpo-
BOJ0B. Takasi opocHTesIbHasi ‘CeTh BCTPEYaeTcs eile pejko.
XOTsl B MPEArOpHBLIX paHOHAX ee MMOYUTH BCerjga MOMXHO MO-
crpouts. Hanpumep, na Caarupckoit opocHTe bHOI cHCTeMe
B KpeiMy, rjie OpOCHTe/JbHas BOJa M3 HCTOUHHKA OPOUIEHMHS
[IOCTyMmaeT cpasy B MeXXO3fHCTBEHHLIH MarucrpajbHblil
TpyOOnpoBOJ, MOMKHO MOCTPOHTH MOJHOCTHIO 3aKpPHITYIO
CeTb OT BOJA03abopa A0 MOJHBHBEIX MJH JlOX/E€BAJIbHBIX YCTAa-
HOBOK.,

OpocHTe/NbHbIE CHCTEMBI ¢ HANOPHBIMH TPYGOMPOBOLAMIL
yalle BCEro HMeloT KOMOHHHPOBAHHYIO CETh, COCTOSILLYIO
H3 OTKDBITBIX KaHaJOB H 3aKpPHITHIX (M0A3eMHBIX) TpyGO-
npoBoAoB. Boay M3 HcTouHMKa opomeHHss B GOJABIIHHCTBE
ciayyaes 3a0HpPalOT OTKPHITHIM KaHaJOM H TPaHCHOPTHPYIOT
ee [0 OopolaeMoro MAacCHBa, rjle OHa [OCTyNnaeT B CeTb
CAMOTEYHO-HAMOPHLIX TpyOonposopoB. B Tex ciayuasux,
Korja opouiaemas IJIOLLAAb pacloJiodKeHa BblIUe HCTOYHH-
Ka OpOILUeHHs, BOAY H3 HEro mojaloT C MOMOUIBK HACOCHOH
CTaHUHH mo TpyboOnmpoBoAy Ha KOMaHAHYIO TOYKY, OTKY/la
OTKPBITHIM KaHaJOM TPaHCMOPTHPYIOT Ha OPOIIAEMBIH Mac-
cuB. U3 kanasa Bojy 3a6upaioT CeTbi0 3aKPBITHIX, caMoTey-
HO-HAMOPHLIX TPyOONpPOBOAOB, KOTOpHIE PACHOJAraioT mo-

[Iepex ropH3OHTaJEH,
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[Ipy mnpoekTHpOBaHHM CAMOTEUHO-HATIOPHHIX TPYyOOMNpo-
BOMLOB HEOOXONHMO YUHTLIBATH, UTO 3TO He MpocTas 3aMend
KaHanos TtpyOompoBofamu. CaMOTEUHO-HANOPHYIO CeTh
MOXKHO CTPOHTEL JIHIIL Ha Y4aCTKaX, VKJAOH [TOBEPXHOCTH KO-
Topeix npessitraer 0,003. 310 HeoOXOAMMO AAA ABHAKEHHS
BOAL Mo TpyOGaM H BHIBOJa €e Ha MOBEpPXHOCTh.

Ecan opocurencnas Bojga Hecer ¢ co6oil B3BeileHHbIe
HAHOCHI, TO MHHHMAJbHO JONYCTHMblE CKOPOCTH B TpyOO-
NPoBOAAaxX 3aBHCHAT OT KPYMHOCTH YacTHIL H KOJHYEcTBa Ha-
HocoB. Heabasn lONYCKAaTh OTJOMKeHHA HAaHOCOB B Tpybax.
[Tpu MaKcHMAaJbLHONH CKOPOCTH JIOJI}KEH NPOHCXOAHTEL PA3MblB
H BLIHOC HAHOCOB, BHIIABIIMX Ha AHO TpyOONpOBOIOB B
cTOAYeHd BOAE MOocje NpeKpauleHHs NOJHBA HJIH NPH OM0-
poxkHeHHH TpybGonponoja.

CrenoBaTe/bHO, CAMOTEUHO-HATIOPHYIO CETh MOIKHO MpH-
MEHAThH HA Y4YacTKax, YKJIOH MOBEPXHOCTH KOTOPBHIX obecre-
HHBAET He3aHJsfeMOCTs TpyOOnpoBOaOB,

TpyOonpoBOoALl OpPOCHTEJLHON CHCTEMBI 10 CBOEMY Ha-
3HayeHHIo JeJIATCA Ha paj KarteropHi. Oxnako eanHoit Tep-
MHHOJIOTHH MO0 KJaccHpUKaumu TpyOONpOBOJAOB  HET.
B nanpuefinreM H3JMOXKEHHH AJ BOJIONPOBOJOB BHYTPHXO-
3SIHCTBEHHOH CETH NPHHATH 0DO3HAYEHHS: XO3AHCTBEHHbIE —
XT, pacnpepenurensnsie — PT u moaeBnie — I1T,

Xo3aicTBeHHbIi BOZOBOJL BbIMOJHAETCA B BHIe TpyGo-
npoBojia HJAH KaHajla. IlnuHa ero ompejae/siercd B 3aBHCH-
MOCTH OT KOH(HrypalHH OpOLIAEMOro y4acTKa M NpPHHATOI
KOHCTPYKUHH ceTH. Ecam nJaomanes opomaeMoro yuacrxa
jgocratouno OGoJbiuasi M ee HeJAb3d OCBOHTL MNPH OAHOM
TOJBKO XO3SIHCTBEHHOM BOMAOBOJE, “TO YCTPaHBAIOT ellle
VHACTKOBBIe pacnpeieuTe/id, KoTopbie pasbupaloT opoulae-
MYI0 MJioilaib Ha pAA Y4acTKOB.

M3 pacnpenenuTeJbHBIX TPYDONPOBOAOB BOjAA NMOCTVIAET
B noJepble TPpyOGonmpoBoAbLl HJIM BPeMeHHHIE OTKpPbIThie Ka-
HAaJlBl,

[Toneswie TpyGonpoBoasl 0GOPYAYIOT THAPAHTAMi, K HHUM
MOAKJIOHAIOT J0MKAeBaJdbHbIe HJAH TMOJHBHbLIE MalIHHBL

KoMOHHHPOBAHHYIO CETh MOXXHO BBINOJHATE MO TpPeM
OCHOBHBIM CXeMaM:

XO3ANCTBEHHBII KaHaMl HJAM TPYOONpPOBOA ¢ MHHHMAaJb-
HBIM YKJIOHOM NPOXOJHT MO MECTHOCTH MOUTH BHOJIL rOpH-
soHraJye (puc. 1), -

[TepnenaukyASipHO HIAH MOJA YIJIOM K HEMY OTXOAAT pAac-
npeneauTe/ibHLIe TpyGonpoBojibl, a OT HHX — NOJeBLIe
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TPYOONPOBO/LI, KOTOPbIE MAYT BOJL FOPH3OHTAJEH HJAH N01
HeGOAbIWHM yraoM K HHM [16]; '

OT XO3fHCTBEHHOro KaHaJia WJau TpybonmpoBojga HOP-
MaJIBHO K TOPH30OHTAaJAM HJH ITOJ HEDOJLIITHM VrJA0OM OTXO-
ASIT pacnpefeiuTesbHEIe [0J3eMHBle TPYOONPOBOAL, a OT
HHUX B HanpapBJeHHH TOPH30HTaJel ¢ HeoOXOAMMBIM VKO-
HOM HIVT OTKpBITHIE opocutenu [31] (puc. 2);

OT XO3fHCTBEHHOI0 HJIH pacnpejequTe/bHOr0 KaHaJja
OTXOJAIT 3aKpBIThIE OPOCHTENH — MOJIeBble TPYOONPOBOLLI

4
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Pue. 1, Cxema 3akpriTOi OPOCHTENLHON CeTi:

| — xoanuficTnonHafl TpyHOnpoRoa XT Han KaHanm;
? — pacnpeneanreisine TpyGonposoas PT; 3 — noae-
pme Tpybonponoant [IT.
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Pic, 2. CxeMa KOMOHHHPOBaHHONT OPOCHTEILHOH
CeTHl:

| — xoasfictpennwit  KaHan; 2 — pacipeieiHTCAbHbIE .
Tp}rﬁﬂ”pﬂﬂ::}ﬂu; g = GTRPBEITEIE OPOCHTENH.
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Puc. 3. Cxema opocHTCNbUOH CETH ¢ 3aKPHITHIMH
opocHTeasMy  (noJaeBuiMit TpyOoNpoBOAAME):

] =— X0oagfeTnel LIl  Kapag; J— 3aKpLTEIE OpOCHTEH
(nojesnie TpyGonpopoamw); J— rHOEHC MOJHBHLIE TPY-
Gonposoasl #ad  GOpo3An.

(puc. 3). M3 noaeBmx TpyOONpoBOAOB BOAa MOJAeTCd B
rubKkue NOJHBHBIE LIJIAHTH WK BBIBOJAHBIE G0posibl [22, 23]

Bribop KOHCTPYKIHM CeTH 3aBHCHT OT pas3Mepa H pellb-
e¢pa yyactka, a TakKxXe OT TEXHHKH MOJIHBA.

OPOCHTENBLHLIE CHCTEMEI
C MEXAHMYECKOW NOQAYEHW BO[bI
E SAHPLITYHO CETb

B cHcremMax Takoro THma OpOCHTe/IbHAsl BOAA HAcCOCHMI-
MH arperataMi noxaercs moj Hamnopom B ceThb TpyOomnpoBo-
0B, H3 KOTOPHIX OHa 3alupaercsl NOMKIEBAJLHBIMH Mallli-
HaMH HJAH JADYTHMH MOJHBHBIMH YycTpoHcTBaMH (rHOKHMH
HJIH JKECTKHMH NOJHBHBIMH TpPYOGONpOBOIaMH, HO0KIAeBalb-
HbIMH TpyOONpOBOJAAMH, MOJHBHBIMH MalUIHHAMH H T. [.).
B taxkux cucremax oOBIYHO HET OTKPBITHIX KaHAaJOB, OJIHAKO
BOJAY OT HCTOYHHKA OPOLIEHHS K HACOCHBIM CTAHIHAM MOMK-
HO MOABOAMTL H IO OTKPBITOMY KaHaJy.

OpocHTeabHBIE CHCTEMBl ¢ MEXaHHUCCKOW Mojaued BOIbI
MPUMEHAIOTCS B TeX cjay4asax, Korja ypOBeHb BOJABI B HCTOY-
HHKEe OpOLIEHHA HHIKe TOBEPXHOCTH OpOIlaeMOro yuyacrka
HJIH HAIOp, CO3/aBaeMblil eCTECTBEHHBIM YKIOHOM MeCTHO-
CTH, OKa3biBaerci HemoctatouHbM. IlepBwiit cayuait Berpe-
yaetca vamie. Ilpy sTom Bech TpeOyeMblH HAmop B CHCTEME
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co3gaercdA HAacOCHOH craHuued. Bo Bropom cayuae noJuo-
CTBIO HCMOJIb3YeTCH HAMmop, MOJydyaeMblil 33 cUeT eCTecTBel-
HOTO0 YKJOHA MECTHOCTH, a4 HejAOCTalolui obecneunnaercs
HAacoCcHOH cTaHlueH. _

OpocurenbHas CHCTEMa MpejacTaBisier co0oil KOMMJEKS
COOpPY2KeHHH M MOJIHBHBIX ycTpoHcers. Ciona BXOAHT HCETOY-
HHK OpOIUEHHS, KOTOPLIM MOJKET ObITh peKa, BOJAOXPAHH-
JIHILle, 03ep0 MJH TPYHTOBHle BOAb. Boaa or Hcrounuka
OpOLUIEHHA /10 OpOMIAEMOro MacCHBa HJH MOJHBHOrO y4acr-
Ka nojaercsi HaCOCHOH craHLHed no tpyGonposoaam. [Ipu
MeXaHH4YeCcKOH mnojiade BOALI B 3aKPBITYI0 CETh C IMOMOIUIBIO
TPYGONPOBOJOB H HACOCHOH CTAHIHH BOAY MOXKHO MOAATh B
mo0yi0 TOUKY opowraemoro maccupa. Ilpum nmojpGope yuacr-
Ka 7oA OpOIUeHHe CJIeAyeT CTPeMHThcA K TOMY, HTOOH OH
Obl1 pacno/ioiken GJIHXKE K HCTOUHHKY OpDOLIeHHS, TaK Kak
YBeJHUEHHE TPaH3HTHOH vacTtH TpybONpoBOAa IMOBLILIAET
CTPOHTEJBHYI0 H 3IKCHJAYATALLHOHHYI0 CTOHMOCTH CHCTEMBL.
Hacocuyio craHuHio ycTpauBalOT CTALHOHAPHON, NOJyCTa-
HHOHAPHOH MJIH nepeaBHxHOH, Or npaBuabHOro BbhIGOpA
THOA M MapaMeTpoB €e 3aBHCHT He TOJBLKO CBOEBPEMEHHOE
H BBLICOKOKAUYECTBEHHOE NpPOBEJAeHHEe TNMOJHBOB, HO U 3KOHO-
MHUYECKHE MOKA3aTeJI.

OcHOBHBIM 9/1eMEHTOM CHCTEMB! fIBASieTCA CeTh TpY6o-
nposonos. Ot TOro, HaCKOJILKO NMpaBuibHO BHIGpaHa cxema
CETH, 3aBHCHT YyCHeilHoe pellleHHe BCel 3ajauH OpOlleHHs.

3aKkpbiThie OPOCHTE/JbHBLIE CHCTEMBI B 3aBHCHMOCTH OT
KOHCTPYKIUHH CeTH JeJdsT1Cst Ha CTalHOHapHBIe, NOAVCTa-
LHHOHAPHBIE H NMepeaBHIKHbIE,

B cranponapuelX cHcTeMax BOAY TPaHCOOPTHPYIOT MOJ
Hamopom no TpyGoNpoBoaaM, 3aJiOXKeHHBIM B 3emae. Ha
MOoA3eMHBIX TPyOONpoBOAaX YCTAHABJMBAIOT MOCTOSHHLIE
FrHAPAHTLI, YePpe3 KOTOpbie BOJa NOoJaeTcA B NOKINeBalbHBIE
MallHHbl WK JAPYrHe NOJHUBHBLIE YCTPOHCTBA.

B nosycranuHoHapHBIX cHCTeMaX OpOCHTeJbHAS CeThb CO-
CTOHT H3 MOCTOAHHBIX MOA3EMHEIX H INepeABHXHBLIX MOBEpX-
HOCTHBIX (BpeMeHHBIX) TpyGonpoponos., Imapautsl yera-
HaBJUBAIOT Ha NOCTOAHHBIX TPyOONpoBOAAX. |

B nepeasuiuHbiXx TpyGuaThiX CHCTEMaX OPOCHTEABHOH
CEeThI0 cayXKar pasHooOpasHbie TPYOONPOBOJbI, pacnoyio-
JKEHHble HA MOBePXHOCTH 3€MJIH; BCIO CeTh MOMKHO Jerko
pasbHpaTh H nepeMelllaTb Ha APYroH Y4acTok.

Ilo manopy sakpbiTas ceTh AENHTCS HAa HH3KOHANOPHBIE
(A1 KOPOTKOCTPYHHBIX J0XKA€Ba/bHBIX MallHH), CpeaHe-
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HAMOPHBIE “L.I;_U'Iﬂ CPEHeCTPYHHEIX) H BBICOKOHANOPHEIE (/15
JAaJIbHECTPYHHBIX) .

OpocutedbHble CHCTEMBI C MEXaHHYECKOH nojaved BOJIbI
B CTAlMOHAPHYIO 3aKpbITYI0 CeTb. THIT OPOCHTE/LHOIN CH-
CTEeMbl, KaK H KOHCTPYKIHIO CeTH ¢ CTalMOHAPHBIMH TpPYOO-
MpOBOJAMH, VKJAALIBAEMBIMH B
3eMJI10, ONpefendioT B 3aBHCHMO-
CTH OT KOHKPETHBIX YCJIOBMH 0pO- |
[1aeMoro yJyacTka WM THNA J0XKae-
BaJIbHLIX MAallHH HJH YCTaHOBOK.

Cxema 3aKphITOH OpPOCHTE/ILHONH
CeTH AOJI2KHA OBITbH ONTHMAaJbHOH, }l
TaKOH, KOoTOpasi AJs JaHHOTO KOH- $
KPeTHOro cJjayuas obOJgagaer Hau-
BRITONHEHIIHMH TEeXHHKO-3KOHOMH-
YeCKHMH MOKa3aTeJfIMH, [M03BOJIsAI0-
UMMM [10JIy4aTh MaKCHMaJbHBIN
ypoxaii. OHa J0JzKHA YJOBJETBO-
pPATb CJAeAYIOIHM OCHOBHBIM YCJO- !
BUSIM:  HMEThH ___Lﬂ]iwﬁﬂﬂie /N
pasMepsl Tpy6ONpPOBOIOE, OTBEYATDH
TPeGOBAHUSAM [AAHHOH TeXHHKH [O-
IHBA M _OPranu3allid BO3AEJLBa-_
HHH___,HBCKDxﬂaﬂHcTBEHme ' K}’-ﬂh

e —

a

HMsa PAa3HYHBIX CXeM 3aKPBITBIX  pu. 4  Qcxopmie
OPOCHTEIBHBIX ' CETEH € MeXaHHYE-  cxempr 3akpwTOil OpO-
CKOI mofaueill Boanl B HuX [17] Hau-  curennmoit cern c¢ wme-
oonee tunHuyHel T-oOpashnaa u IlI-  xanmuueckoir  mopauen

BOJBL.
ﬂﬁpﬂﬂﬂﬂﬂ (pHE' 4)' a — T-oGpasnan; ﬁ—-ﬂll]-

[loneBble TpYOGONPOBOALI, MNO-  oGpaswas; - momesue
Jawllie BoAY B A0 AeBaJibHbie Ma- TRYGonpoBoAK.
IIHHBl HJH ycTpolicTBa, pacmoJga-
raloT NpaAMOJHHEHHO H NMapaiieibHO APYyr Apyry. 2TH 1py-
GonpoBojnl cocrasyfior B cpeaHeM 70—909% Bced npors-
KEOHHOCTH OPOCHTEeJIbHOH CETH, MO3TOMY HY2KHO CTPEMHTHCHA
K YMCHBUIGHMIO HX AMaMerpa. ¥YMEHLIUHTL IAHaMeTp (MpH
3aJaHHOil ajuHe TpyOOmpoBOAA) MOXKHO ABYMs crnocoba-
MH: VBE€JIHUEHHEM CKOPOCTH MABH)KeHHsI BOJBI B TpyOolpo-
BOJlAX M KOJblIeBAHHEM CEeTH.

OnHako yBeJHUYHBATL CKOPOCTh ABHZKEHHSI BOABI MQMKHO
B onpejedeHHBIX npefenaax. I[lpy MauniHHHOH nopave BOALI

332 pAcUeTHYI0 NPUHMMAIOT TAKYI0 CKOPOCTb, NIPH KOTOPOH
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nuaMerp TpyOompoBoAa MOJAyHAeTCsl SKOHOMHYECKH Hali-
OoJiee BRIFOJIHBIM,

KoapleBalnne cetH yMeHbIIaeT juamMerp TPyOONpPOBOAOE
H obecrneyupaer OecnepeOOHHYIO MoJauy BOJABI HpPH ABa-
pusix. B to e BpeMs nNpH CIVIOMIHOM KOJIBUEBAHHM MOfe-
BBIX TpyOONPOBOAOB 3HAYUTEJNBHO BO3pactaer oO0uasgs HX
AJHHA, KOJHYECTBO apMaTyphl H YCJAOMKHSIOTCA rUApaB/Inye-
CKHe pacuerbl CeTH.

= fﬂﬂﬂﬂ .
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E AT
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Puc. 5. Cpapuenue [ABYyX BapHawTop paclo-
JAOMEHHA NOJCBLIX TPYOONpPOBO/OB!

4 — NapHoe KoablepanHe; § — TYNHKOBOE paciofame-
Hue; | — Marncrpaisinift  TpyGonpopoa (pacnpege-
AuTeAbHblll); 2 — noJessie TpyGonpaBOIH.

MecaenoBaius MokKasajd, 4TO ec/ii ‘KOJbLEeBaTh 1nojesble
TpyOOnpoBOALI NONAPHO, TO MOXKHO CYIIECTBEHHO COKpa-
THTh 3aTpaThl MaTepuaJon. OnHaKO cjeayeT UMeT, B BHAY,
YTO TAaKOe KOJIblieBAHHE He Bcerja jaaer HauboJiee BBINOJ-
HYIO KOHCTPYKUMIO CeTH 0 TEeXHHKO-2KOHOMHYECKHM I0Ka-
sarensaM. [lpu pnune noaeBwmix TpyGonposojos o 400—
500 # u paccrosgHun Mexay numu 1o 400 m Gosee 9KOHO-
MHUHA CeTh C TYMHKOBBIMH MOJIEBBIMH TpyOONpoBOAamMH, a
npu guauHe Oosee 400—500 x — ceT ¢ NOMAPHO 3aKOJBIO-
BaHHEIMH TPYOGONPOBOZAMH TPH TOM XKe PAaCCTOAHHH MeXX-
Y HHUMH,
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Tax, mpu paccrosuun mexny tpyGonpoBomamu 400
(HanboJsiee xapakTepHBIi cayuvaii), mmaune ux 1000 s, pac-
yeTHoM pacxone =200 2/cex u H=12 u (puc. 5) nas cxe-
MBI IC TYMHKOBBEIM DPacnoJloKeHHeM MoJieBblX TpyOonpoBoios
uMeeM D=388 Mm, a npu MmapHOM KOJbIEBAHHH IT0JEBBIX
tpybonporogos — D=291 mm. VMeHblieHHe gHaMeTpa
TpyOONpoBOda CHHXKaeT CTOMMOCTL TpyD Ha 1 ea opourae-
Moit muromaan Ha 11,3%.

Paccroanne MexXay IMOJEBBIMH TPyOONPOBOJAMH Olpe-
AeNAI0T B SaBHCHMOCTH OT THMNA A0XKAeBAaJbHbIX MAUIHH H
ycTaHOBOK. OJHAaKC cJelyeT CTPeMHThCSI IPOEKTHPOBATh
Mojesbie TPYOONPOBOALI TaK, YTOOL MOXHO OBLLIO HpHME-
HATb JIIOOble JIOXK/JeBaJbHble MAIUHHLI M YCTAHOBKH, BHI-
nycKkaeMple B HacTosllee BpeMd,

_-anmww}f MOJEBBLIMH TPYyGONpoO-
BOJAMH, KAK IOKAa3 toiaeroBanud, pasHo 400 x. OHo
oOecrieynBaer 3¢ dekTHBHOE INPHMEHEHHe [M0XKIeBaJdbHBLIX
mawd  IM-200, panenectpyiiHbIX joXaeBareseir (¢
BCMOMOraTe/JbHEIM TPYGONpPOBOAOM), JA0MKIEBaJbHBIX VeTa-
HoBoK THna CHAY u KIY u rubkux NoJIMBHBIX TPyOOmpo-
BojaoB., Kpome Toro, npu stoM MOXHO oOpabaTHIBATHL MOJS
B JIBYX HanpasJeHUAX (NPOJOJBLHOM H IONEPEeyHOM).

Ecnu ucnosib3yloress He NpeiycMOTPEHHBIE [POeKTOM
MallHHBI, MOXKHO MPOJNIOIKHTE ObicTpocOOpHBIE NepenBuiKHbIe
TPYOONPOBOABI HJH MOCTPOHTL AONOJHHTEAbLHBIE THJPAHTHL.

I'nppantel chneayer pacnojaraTp OJAHH OT JpPyroro Ha
TAKOM pacCTOSIHHH, IPH KotopoMm oOecneunBaercsa Gecre-
peboiiHass paboTa NPOEKTHPYEMBIX JOMJAeBAJLHLEIX MallHH
H YCTAHOBOK.

JIIHHY noJieBBIX TPYGONpPOBONOB IedecoobpasHo Ha3Ha-
YaTh M3 pacuera MaKCHMAJBHOIO HCHNOJAbB30BAHUA HX DO
BpeMeHH. Jlisg 3TOro HYXKHO IJowaib, HAa KOTOPYK BOjA
nogaerca mno TpybonpoBOAyY, [MPHHHAMATH KpaTHOI [aolia-
M, oDCHYXXHBAeMOH NOMAEBaJIbHBIM arperaToM 3a (CEe30H.

pﬂCKﬂ,ﬂ ME[TE]JHEIJIDB H SKOHOMHYHOCTL cCpaBHHBAEMBIX
BAPHAHTOB 3aKPLITHIX OPOCHT@JNBHBIX CEeTeil MOXKHO OleHi-
BaTh no ofwed AJauHe TpyO YCJOBHOro mpoxona Ha | 2a
opoitaeMoil miaomaan. Yrobel nOJAyYUTL AJHHY TPYO YCJI0B-
HOro Nnpoxoja, HYMXHO HCTHHHYIO HX MAJIHHY YMHOMHTB Ha
COOTBETCTBYIONIMH KOo3(pduuuent (radu. 1). .

OkoHuaTebHbBIH BAPHAHT CXeMBl 3aKPBITOH OpPOCHTElh-
HOH CeTH onpejensercs MyTeM CPaBHEHHsT HECKOJBLKHX cXeM,
M3 KOTOPBIX BbiOHMpaercsi onTHMaJbHas,

2 Jonnkos I'. M. 17




TaGanpa 'l

Hapeénnuue KoapHuHeHTBl AJa NepecyeTa KoJHYeCTBa
acHEeCTOLUEMEHTHBIX BOAOMPOBOAHBIX TpyD H aclecTOUEMEHTHBIX
COSIHHHTEABHLIX MY(T K HHM B ycioBHweie merpw (['OCT 539—59)

Mapka w anamerp [Mepesoixe KosdduunenTs 149
Tpyh, M
‘ T .- | oXHOM TpyGR | I :
VCAOBHBIT | BHYTPEHHUA | 0ANOTO HOMMHAABHON | 0Ol MyhTa | OLHOTO KO-
njztﬁ;;. ! 1H n :rf: rp, ;T:g;_!a E..H an i; ::u rc {%Eq Flgc:— lH LaHHOl TpyGe g:‘fﬂ u%ﬁ[i
BT-3
gt 50 (0,2272 0,6702 0,0763 0,7465
75 75 0,2808 0,6284 0,0956 0,9240
100 100 0,3260 09617 0,1157 1,0774
125 119 03718 1,0968 00,1303 1,2271
150 141 04634 1,3670 0,1543 1,5213
200 189 0,5770 22792 0,1709 24501
250 235 0,7655 3,0237 0,2100 3,2337
00 279 0,9226 3,6443 0,2468 3,8011
350 399 11409 45066 0,3461 4,8527
400 368 1,4113 5,5746 0,4229 59975
200 456 1,9992 7,8968 0,6459 58,5427
600 o276 28084 11,0932 0,8526 11,9458
700 672 3,7803 14,9322 1,06185 15,9940
800 768 49051 19,3751 1,6487 21,0238
900 864 6,0967 24 (820 1,9524 26,0644
1000 =960 —~ 74699 29,5061 2,3878 31,8939
BT-6
o) 50 0,2459 0,7254 0,0848 0,8102
75 75 03079 0,9083 0,1066 1,0149
100 100 0,3604 1,0632 0,1347 1,1979
125 119 0,4568 1,3476 (0,1610 1,5086
150 141 0,5725 1,6889 00,2002 1,8891
200 189 0,5160 38,2232 0,2352 3.4584
250 235 1,0216 4,0853 0,2740 4,3093
200 279 1,3276 5,2440) 0,3201 50,0041
30() 322 1,6386 6,4725 0,4709 6,9434
400 368 2,1157 8,3570 0,5846 8,0416
500 456 2,9618 11,6991 0,8852 12,5843
600 576 42044 16,8049 1,1932 17,9981
700 672 29,0334 21,8569 1,56115 23,3684
800 768 7,0651 27,9071 2,5663 30,2734
900 864 - 8,7442 34,5396 2,8523 37,3919
1000 960 10,7069 422923 3,3601 45,6784
e
BT-9
50 ol 02874 (,8478
75 75 0,3664 1,0809 Coraacio 'OCT npu-
100 100 0,5261 1,5608 MEHSIOTCH YYPYHHBIE CO-
125 119 0,6358 1,8756 eauumreabHbie MydTbl
150 141 0,8461 2,4960
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Tpodosxcenue

MEPE;}_E'J{:::WTF [lepenoamne Kosdduuuenta 1an
VCAOBHMA | BHYTpEHHNN QIHOTD l ﬁ;ﬂ?::&atﬂﬁ:::ﬁ oanofl sy T OAHOTO KOM=
MPoxo, ANAMETP, noz. M AAHHBL COr= K AaHnon nAekTa (Tpy-
MM M TpyOLl aaeno TOCT Tpybe Ga-+mydTa)
200 189 1,1701 4,6219
250 235 1,5437 6,0976
300 279 20041 79162
Sol) 322 2,5204 9,9550
400 368 3,2812 12,7237
200 456 4,6431 18,3402
BT-12 AT
150 135 1,1474 3,3848
200 181 1,5626 6G,1723
250 228 1,.9874 7,8502 Coraacno T'OCT npu-
300 270 2,6512 104722  MeHfIOTCA MYCyHHEIE CO-
350 312 3,3452 132139  eaunurenphnie Mydra
400 356 4,3047 17,0036 :
200 441 56,2463 24,6729

———

Mpusmeganun: |. Tpy6u ychosuoro anamerpa ao 150 s BRIIO-
YHTEAbHO H3roTaBAHBAIOT Ha J-MeTpoBulX TPYOOQOPMOBOYHLIX MalllHHAaX,
YCJAOBHOTO MPoXoAa cepuie 150 sam na 4-MeTpoBeX TPYGO(POPMOBOUHBIX
mawnnax. Tleppule jomkubpl umers fnuny 295 cam, Bropuie — 395 ca
Kostduunentt B8 rpade 2 coorseTcTBYIOT 5TOH Aaune Tpy6. B cayua-
ax sBepaGorkn Tpy6 Goasmeft wam menpwef aaunun (FOCT npegyemat-
pHBaer JonyckH B olGe cropouns) oOmuill Merpax TpyO onpeiensor no
Hx daxrtuueckoil faune. JLamHy Tpy6 H3MepAawT C TOMHOCTBIO [0 CaH-

- THMeTpa.

9. IMepesoanbie KO3GQHUINEATH MPHMEHAIOTCA AAf Hanopusix Tpyo,
peipabaTeiBaemeix cornacio I'OCT.

B kavecrpe stanoHuofl nmpHHATa dopmyeman Ha 4-Merpopofl TpyGo-
dopMmopounoit Mamune Tpy6a c BuyTpesHuM auamerpom 200 mm u ToA-
muHON cTenok oOTowenHnx KoHuos 16 msm. TpybGa paccuiiTana Ha jas-
nenne B 8 ar

\ MepenBuxHble TpyOuaThie OPOCHTEAbHbIE CHCTEMbI C Me-
. Xanusauueil nmoausa. [lepensuikHbie TpyOUaTLIE OPOCHTE/D-
Hbl@ CHCTEMbl NPHMEHAIOTCA TJaBHBIM 006pasoM B 30HE He-
{' YCTOHYHBOrO YBJaX{HEHHs1 — B CpeJiHel MoJjioce CTpamHsl.
CuHcTeMa COCTOMT M3 NepeBHIKHOH HACOCHOH cTanun,
*pasﬁﬂpﬂm'}: Tpy6onposonos auamerpamu 250, 180 u 125 ax,
NOKAeBAJMbHBIX MAIHH W ycTaHOBOK. [IpH HCHONL30BaHUM
noy<iaesanbioint Mammusl JIIA-100M, a B HEKOTOPBIX Lily-
yasx u JIJIH-45, kpoMme TOro, CTPOATCA OTKPBITBIE OpPOCHTE-
au. Opomaemslii yuacrox AoJzKeH GbITh pachosoxen BGJH-
31 BOHLOHCTOYHHKA. |
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Pire. 6. KopotkocTpylinaa Aomiaesaibian yeranopka K J1Y-55M.

C noMoubI0 NepeiBUAKHBIX 3aKPBITHIX OPOCHTEIbLHBIX
CHCTEM MOYKHO MOJIHBATL pasHEIe YYAaCTKH B 3aBHCHMOCTH
OT uenecoo0pasHoCTH OPOLIEHHS TOH HJH HHOH CeNbCKO-
XO3SIHCTBEHHOH KYJABTYPHI.

CucreMbl TAKOro THMA CTPOAT BOJH3H TOPOAOB H TPO-
MBIUIJIEHHBIX LEHTPOB [Jisi OPOLIEHHs OBOLLEH, Kaprodens,
KOPMOBLIX KV/IBTYpP, caxapHOH CBeKJbl M calob.

[TpeumyluecTBa NepeIBHIKHBIX 3aKPBITHIX OPOCHTENBHBIX
cHcTeéM 3akiouvaloress B caeayiomeMm. Moxkuo GwicTpo oc-
BOHTH NMOJ OpOlLIEHHe y4acTOK mJjowajabio 25—150 ea, npu
STOM MOHTHPOBATL MNEpe/BHIKHBEIE OPOCHTE/bHLIE CHCTEMBE
MOMKHO CHJIAMH CaMHX XO35IICTB.

Pocrunposonxos, BHUUWUI'uM u apyrue oprauumsaiuu
paspaloraJii A/ BCEX CXEM TMepeiBHIKHBIX OPOCHTEIBHBIX
CHCTEM KOMIJIEKTBI Pa3boOpHOro MNOJHBHOTO OOCOPY/JIOBAHHS,
Kotopoe Oyaer nobTaBiasThCA MO 3afABKAM XO3HHCTB OTHE/e-
HuAMi «CellbXx03TexHUKH», B Hacrosilee BpeMs OCBOEH Bhl-
yCK CTaHAapTHOrO 000pyAOBaHuA K KoMmmektaM Ne 1 u 4.

[Ipn onucaHum KOMIVIEKTOB CTAHAapTHOrO 0GOpPYHOBA-
HHS M CXE€M OPOCHTEJBHBIX CHCTEM COXpaHeHbl 0003HaueHu,
NPUHATEIE STHMH opraHusauusmu [21, 28].

OpocuTenbHas CHCTEMA C YCTAaHOBKAaMHU
KIOY-55M npumensercsi aJs noJuHBa HeOOJbIIHX YYACTKOB:
MPpH OJIHOH AOXKAEBaJbHOH YCTaHOBKE OpoluaeMas INIOLLAllb
cocraBasger po 30 ea, npu asyx — 50—60 ea.
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B coctaB OpOCHTENbHOH CHCTEMbLlI BXOJAHT NepeaBHIKHAaA
HacocHas cranuus wmapox CHII-25/60, CHII-50/80 wan
HI1-50/45, craapueie pasfopHbie TOBepXHOTTHBIE TpYGO-
yeranoska KJIY-55M.

Veranoska KJIV-56M (puc. 6) cocrour H3 noapoasuie-

ro — BCIOMOraTtesibHoro — TpybonpoBoaa’ HOH 5D M W
JABYX JOX1eBaJIbHBLIX KPBUIbEB JJIHHOH MO T?,%Hmmm-
MOraTeqabHblil  TPYGONpoBoA, Thﬂmu fi{o), 9i(es
BaJlbHEIX KpPBIJABEB coGHpaloT Hﬁl_ﬁ;}mwuﬂﬁu-hnﬂ,_ﬁw
TOPble COEAHHAIT MeXKAYy coO0H ObICTPOpPA3BLEMHBIMH MY(-
TaMH. TpyObl Hapy#HBIM AHaMeTPOM A—H}—«Jt\é{ MY(TBI H3-
roTOBJSIOT M3 aJioMHHHeBOro civiapa, Ha aoxmesasibHbIX

KpopLibax depea 10 a pacronaraior ned)IeKTOpHBIE Hacajl-
KOTODLIE PasOHBAIOT CTPYIO BOALI B JOXKIb.

paa‘ﬁnpl%m)"z'rmﬁumy TpyOOnNpoBOAY MOACOEAHHAIOT
BCMIOMOraTe/JbHHH aJioMHHHeBLIH TPyOONpPOBOA, a K HEMY—
noxaeBasibHble Kpoaba, JloxaesanHe OCYLUECTBJASIOT MO-
SHILHOHHO; 10XK/EeBajibHble KpbUIbs PpalboTaloT NooYepeHo:
0/1HO KpbLlJio pafoTaer, BTopoe NepeHoCAT Ha COCeNAHIO Mo-
apo uepes 10 m. IlpogonxurensHocTh pabOThl YCTaHOBKH
Ha OJHOH MO3HMUHH H 3aBHCHMOCTH OT MOJHBHBIX HOPM npH-
BejleHa B TabJnne 9.

Texnuueckas xapaxtepucruka doxcdesarvnoll yeranosxu KHAY-56M

Pacxon Boas, tfcexk . . . . . e e M S DM e S A L 25
Hanop Ha rHipadTe, M 800, €M. .. . « « v « o s w n = = 25
PaGounit 3axpat OIHOTID Kpsaa, M ., . . . . . STl SN T
PaccToanne Mexny CHAPAHTAMH, M . . . v o+ o « + « =« o 120
Ce30HHaA HArpy3Ka Ha YCTAHOBKY, 28 . . . « « « 2 « « . . 20—30
HHTCHCHBHOCTE OISR, MAMIMUE " o .+ + « o 22 = » + « 075
Hatina. AoMACBAABHOTO KPBAA, M s o v v w0 o oo 0 o o'd a1
Jlauna BCHOMOraTeabLHOro TpyGONnpoBOAA, M . . . . + « + . 55
HEC ORAOIO GHETHA TDY0. Ke /. . L hn sy e e e Tee s 16
lMponasoauTeasHOCTL npu noauBHoii nopMe 300 afjza, 2a/vac 025

O6caymuBawmuii nepconas—paGoume, Her. . . . . . . . . VO —.

[TepenBuiKHass OPOCHTEJIbHAS CHCTEMa C YCTAHOBKAMH
KAY npumenuma Ha ydacTkax Ji060ft KoudHrypauuus u co
cinokueiM penbepom, Ha ywactkax c OGOJBUTHMH YKJIOHA-
MH JIOJKJA€EBaJbHble KpPLUIbSA CJAEAYeT pacrnojgararth BAOJb
ropusoHraJgei, urolGel u3GekaTh CTOKA.

Ilia nmosnmBa ¢ nomoutbio ycranosok IKKJIY-55M paspa-
Gorano [21] 6 cxem (I, II, III, IV, V, VI) nepeaBHkubIX 34-
KPBITBIX OPOCHTe/IbHbLIX cHcTeM (pHe. 7). MX MoxHO cobu-
paTh M3 KommJaekTos Ne 1; 2; 3 cTaHAmapTHOro pasbopHOro
obopvaoBanua (rabiu. 2).
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Pue, 7. Cxembl CPOLIEHHS YYACTHOB C noMolleio yerasosok KJLY-55M;

{ — naoumans opowcHHs sa cesoM 25,2 2a; /N—-IV —288 2a; V—0576 2a; | —no-
ZONCTONHHK, 2 — nojsoamuas 4acts TpyGonpomoja; 3 — TpyOa-ruapant PT-180X
3 123; 4 — penomoraTeasiinifl TpYGONpoBOL; J— NEPHOE KPMWAO; 6 — BTOpOE KphiAo,

7 — rpastita opownesmoft naottasw.



TaGanga 2
Cnennpukaumus komniaektor Ne 1—3 K OpOCHTEJIBHBIM CHCTEMAM

- ¢ yeranoskamn KIY-55M
| v =i -
- = -
F_E Bt B B2
Hanvenonanue EEQ E%E L EE Ei‘
53 |3%-| 8% | 32
= A = =
JlosaesaabHan yeranopka K1Y -55M | LT, l 2 2
Hacocuaa cranpusn CHI1-25/60 » ] — —
Hacocnaa cranuus CHII-50/80 » - | —
Hacocnan cranums CHIT-50/45 » — — |
[llapuupHoe coeauHenne HaCOCHOM
crannun CHIT-50/45 ¢ PT-250 . . . KOMIL- —- — l
NEKT
LUlapuupHoe coeaunénne HacOCHOI
craunun CHII-50/80 ¢ PT-180 . . . » — ] —
Illapuuproe coejHHeHHe HACOCHOMH
cranpun CHIT-25/60 ¢ PT-180 . . . » 1 — —
TpyGonposoad pasfopHuii  CTAALHOM
PT=I80L . o ey o e e a0z <1000 TG00 J40
TpyGonposoa  pa3bopubiii  CTaabHOIl
TN S o BTl il e P e 3y - - 380
Tpy6a-ruapanr PT-180125. . . . . 11T, 8 8 8
Tpyoa-tpoiinng PT-180180 . . . . E 1 — -
Tpyoa-kpecrosuna PT-180x180 . . | 2 2
Koaonka-nepexon 125110 » 2 3 3
3araymka-natpy6oxk PT-180 . . » 1 i B
TpyOa-rufipant, HeperyIHpyembiii
PT-ZD03 180 caiin et oty . . — — 1
Tpy6a-xoneno PT-180 . . . . . .. » — — 1
Saraymka-notpybok PT-250, . . . . > — — 1
Mamxeru pesnsosne PT-180 (peseps) » 20 30 30
Mamkern pesutonnie PT-250 (peseps) » — — 10
Manosmerpwt g0 10 am . s » 1 | —
MaHomerpst 10 6 am. . . . . . » — — 1

[Ipumeup e Koumnsekts paccuuTansl Ha moaber soaul: Ne |
na sbicoty 30 a; Ne 2—25 a; Ne 3— 10 m. Tlpn mamenenun JUIHHbL
noasojsueii uwacti tpylonmpopoja AONYCTHMAR [eOAE3HYECKAn BLICOTA
NoAbEMa BOAB HaMenserca Ha Kamapie 100 m AAHHB COOTBETCTREHHO
na 0,85 33 u 2 M.

Pacnonoxenne tpyGonpoBoaos u o0OpPyLOBaHid OpO-
CcHTeJIbHON cHcTeMbl, no cxeMe VI He npHBeJeHO, TaK KdK
oHa aHajoruuna cxeme V. PasHuua sakJouvaerci B TOM,
yto BMmecto nHacocuoit cranuup CHII-50/80 npumeHena
CHII-50/45, noasoaAuuii TpyGONposoj, OT HACOCHOH CTaH-
LK A0 MepneHAHKYJIsSpHO pacnojoxensoro K nemy PT-130
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MoHTHpyeTcss U3 Tpy6 PT-250. B saBucumoctu 0T notped-
HOTO Hamopa H pacxofa MNOAOHPAIOT HACOCHYIO CTaHIUIO
(taba. 10), satem cxemy V uaun VI.

OpocHTeNbHAass CHCTEMAa C AOXKJAeBa/JabHbl-
M MamuHamu JIJH-45 npumenserca ajas nojupa
vuyactkos A0 80 ea: npH oQHOH MaluMHe opoliaeMas nJo-
uaas cocrapdser 35—40 ea, npu asyx — 70—80 ea.

OpocHte/abHast CHCTEMa COCTOMT M3 HACOCHOH CTaHIUIH
mapxu CHII-50/80; CHII-25/60; CHII-50/45 nau [THC-6H {5,
cTaJbHBIX pa30OpHBIX MOBEPXHOCTHHIX TPYOONMPOBOAOB AHA-
smerpamu 180 u 250 mau; apMaTypsl H tbaanHhr:-: yactes, K
HHM 1 10xIeBajbHoil naBecHnoit smaumuusl JJH-45. B ne-
KoTopbix cxeMax (XV—XX) npuMensiiorcsi OTKPHITHIE OpoO-
CHTEJIH.

Hosxxpepanbuan mawmuua JIJIH-45 coctouT H3 Hacoca,
AanbHECTPYHHOro anmapara ¢ MeXaHH3MOM BpallleHHd, Oc-
HOBHOTO M 4YepBSIYHOrO PeayKTOpoB M nojaxkopminuka. Bce
3TO CMOHTHPOBAHO Ha cCHelHaJbHOH paMe, HaBelIHBAEMOW
Ha tpakrop [T-54. Or Bana orGopa MOLIHOCTH TpakTOpa
NPHBOJIMTCA B [ABHMKEHHE ClNelHaJbHbiil PeAyKTOp, KOTOpPLIH
yepes nepejaavy CoeiHHEH ¢ JOMOJHHTEJNbHBIM PEeAYKTODPOM;
nmoc/aeHHH NPHBOAHT BO BpAallleHHE N0XKAeBaJbHLIH anmnapar,
MMEIOJIHIE CTBOJ ¢ JABYMSI HacaaKaMH. HoxnesanbHbli ai-
mapaT MOXKeT BpaulaThCsl MO ceKTOpy uau xpyry, [Taomans
MOJIHBA ¢ OJHOH MO3HUHMH C YUETOM NEPEeKPLITHSA NMPH CKOPO-
ctu Betpa mo 1,5 mfcex cocrasnser 7200 m®.

[TIpu npoBegeHHH MOJIHBA TOOYEpPEJHO K KaxKIOMy TH/I-
paHTy, pacrnoJioxenHomy uepe3 80 m Ha cTajabHBIX pa3dop-
HEIX Tpybomposoaax PT-180 uin PT-250, npucOeRHHAIOT

' aJMIOMHHHeBHIH TpybonpoBoj auamerpoM 120 mMa M AJTHHOH

i
i
¥
i
L

135 & ¢ gByms ruapantaMu. BcaceiBalouiasi JiuHHA Hacoca
AOMXAEeBaJbHOH MalmHuHLl 3abupaer BOAY' M3 THApPAHTA,

© Mamuna JJH-45 paGoraer NOSHIMOHHO, TPOMOJHKH-
TeJAbHOCTh paGoThl HAa OJHOH MO3HIHK NpU MOJHBE JaHa B

Tabanue 9.

Texunuweckan xapaxkrepucruxa doxcdesassrod mawunse JITH-45

SR AE Y ONSBOIDY, (AIOCE o & 0 R i i r e a e & i e, o A
sHamnop na Hacoce, M god. em. . . i i,
lnpDHEBGﬂHTEﬂhHDETh MpH 10 AMBHOI Hapwe 300 ,Acﬁfa:z zafamc . 0,36
JTTOTpeOHAR MOUIHOCTD, M. :8ova ' v . 4" ¢ e, oiv v ol el .« 00
Tlaowans NOAHBA C OAHOI MO3HIHH C YYETOM nepexpmnﬂ ::.:: . 072
IBRAKEOD i 51 tt 0 bl s raa eporhes A6 8 alieliesles s feiot e n AR R
OG6caykuBAIOMHil TEPCOHAN-TPAKTOPHCT . . . . . o . . . . & 1

J
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Puc. 9. INpogonxenue:
| — BogomHcTOuNKK; 2 — nogmoasmuias  wacTe TpyGonposona; J — tpyla-
rigpanar PT-180X125; 4 — mydTa-rugpanrt PT-125X125; 5 — naouwans  mo-
JAlEd ¢ 0AHOR no3HuMN; 6 — rpasdia opolnaeMoll nAoWaan; 7 — OTKpLITHIE
OPOCHTENH,



TpyGonposoa PT-125 ¢ onnoi mosuuny Ha Apyrylo rne-
peMellaloT NPH MNOMOUIH clelHaJlbHo 000py/10BAHHOIO TPAK-
topa. Ha nponaimnoit Tpakrop ycTaHapBAHBAaT KPOHLITEH-
Hbl, 4 Ha HHX YKJIaawlBaloT 3BeHbsa TPyO (puc. 8).

Henocratok 3TOH MalUHHBL — €€ HeJb3sl NPHMEHATH Ha
YYacTKax, nepecevyeHHBX JAHHHAMH 3JIEKTponepeaaud, Tak
KaK B 3TOM cJydyae MOMKET NMPOH30HTH paspsan uepes BoOI-
HYIO CTPYIO.

Haa nosanBa ¢ nOMOLLLIO A0 AeBadAbHbiXx MauiH I JIH-45
paspaGorano [21] 14 cxem (VII—XX) nepeasuikKublx 3a-
KPBITBIX OPOCHTEJbHBIX CHCTeM (pHC. 9).3TH oOpoCHTEJbHEIE
cHeTeMbl MOXKHO cobGupath Ha KoMmmiektoB (Ne 4, 5, G,
7, 8) cranpaptHOoro noJguBHOro obopyaoBauusa (taba. 3).

Ha pucynkax ne nokasaunl cxemu XI, XII, XIII, XVIII,
XIX, XX. Cxemmt XI, XII n XIII ananornaunsl cxemam
- VIII, IX, X; pasnuuna Buipaxaercst B TOM, YTo BMecCTo Ha-
coonoft crannun CHII-50/80 npunsara CHII-25/60.

Cxema XVIII no kKoHcTpyKiliH aHaJjornuHa cxeme XV H
OTJIHUAETCHA OT Hee TeM, UTO IWIOMIa/JbL MOJIMBHONO YYacT-
Ka paBHa 80,8 ea, amuna 1120 x u wupnna 720 m. Crajs-
Hoit pas0opHblit TpyGOmpoBON MOHTHpYercsi H3 TpyO
PT-250 nauuoil 640 M u PT-180 mannoin 480 u, nonsons-
masa yactb TpyGonpoBoga — u3 PT-250. Hacocuan craniuis
npuusita mapkn CHII-50/45 nau TTHC-T-60H 5.

Puc. 8. Ilponaumoft tpakrop, oSopyaopannbifi Ana nepeposki Tpyo.
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TaGanunpga 3

Cneundukauna xomnnekror Ne 4—8 K OPOCHTEABHBIM CHCTEMAM
¢ noxpesadbHbiMy mawwunamu JJH-45
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Hacochaa cranuma
20060 5 i e e » = 1 — e —
HacocHas craduus
CHE-50M5 .= s o e T — —_ 1 —_
Hacochan cranuua 50/80 Hin
HHCST0HOE . . v s » —_ g iy ] —
HacocHas cranuua
CHIT-50/45nan [THC-T-6H /1 » — — 2 5 % ]
[llapuupHoe coejutienue Ha-
cocHoH crauHumi ¢ PT-180 xowmmn- 1 ] - ] _
' JeKT

[Llapunproe coeauHenne Ha-

cocHol ctanuuu ¢ PT-250 To we — - 1 —_ 1
[Llapuupuoe coeanHenue

PT-126 ¢ 1AH-45 . . . . T 2 2 2 — =
Tpgﬁnnpﬂm}ﬂ. CTaALHOH pa3-

opueii PT-180 . .'. . . noz. ¢ 1200 700 890 1000 800
TpyGonpoBoa ctaabHOil pas-

GopHuir PT-250 . ., . . . %3  — - 800 — 800
TpyGonpoeoa pasdopubiii

anoMuuuesntst PT-125 . . » » 280
Tpyb6a-rugpant PT-1803<125 wr. 12
Tpy6Ga-ruapant PT-2503%125 . S-
TpyGa-ruapant Heperyaupy-

emerit PT-250180 ., . . »
Mydra-rujgpant PT 125125
Tpyoa-Tpoiinuk  PT-1803<180
Tpyoa-kpecrosuna PT-180x
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TpyGa-koaeno PT-180 . . .
Komorya JISI25 0 0 e
Jaraymka-narpytok PT-180
Jaraymka-natpyGox PT-250
Jaraymka-narpybox PT-125
Koaeno-racurean J1-125 . .
- Manwerw pesunossie PT-180
Manersr pesunossié PT-125
Mamwerst pesunosnte PT-250
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[Tpumenanune KomnaexTsl pacciHTaibl Ha mnojbem pojsl: Ne 4
Ha Bbicoty 45 M; Ne D—9 m; Ne 6 — 13 m; Ne 7 ¢ CHII-50/80 — ua
21 » n ¢ TTHC-T-6Hs — a0 12 m; Ne 8 ¢ CHIT-50/45 —ua 20 # H ¢
MHC-T-6HIp no 8 .

[Ipin uaMeneHun JAJAHHLI nofpoasiued vacti TpyGonpopoda AONYCSTH-
Mas reojieanvieckas BeicOTa NMoabeMa BO/b HaMenseTcAd Ha kKamjwe 100 xu
AJHAR cooTBeTeTBenno ma 1.5: 1.5 1,0: 20 w 1.3

Cxema XIX no KOHCTpYKUHM aHajdoruuyna cxeme XVII
H OTJaHuaerca OT Hee cieayiownm. [lmomans mnoOJHBHOrO
yyacTka cocrapiser 79,2 ea, no JHMHHH CTaJbHBIX pasbop-
HbIX TpyOonpoBoaoB — 880 a, Mo JIHHHH OTKPBITBIX OpPOCH-
Tesied — 900 m. INogBoasimasi wacth TpyOGONpoOBOAA MOHTH-
pyverca u3 Ttpy0d PT-250. Hacochnasa cranuua npuusra
CHII-50/45 uan IMTHC-T-6H]/1B.

Cxema XX MO KOHCTPYKUHH aHajorudHa cxeme XVIL
Orjuune 3akiodaercss B caeayiouem. I'luomans moauBHOro
yuactka pasHa 80,6 ea, mo JHHHH cTaJLHOrO pa3BGoOpPHOrO
TpybonpoBojga — 560 #, mo JIMHHY OTKPLITEIX OPOCHTENel —
1440 s, Hdnuka oTKpeITEIX OpocHTeqel 675 m. TloaBoxsuas
yacTh TpyGonpoBoga H CTaJIkHOH TPYOONpPOBOA MOHTHDPYIOT-
cq Ha paccroauun 270 m us tpy6 PT-250 u PT-180—250 x.
Hacocnaa cranuusa npunara CHII-50/45 wan TTHC-T-6H /1B.

OpocurteanabHass cHCTeMa ¢ JABYXKOHCOU b-
HBIM HRoXMpaeBaabHbBIM arperatom JIIOA-100M
npuMeHseTca AJA MoJuBa y4yacTka miowanbio ao 100 ea,
HMEIOUHX OTHOCHTEJNEHO POBHYIO NOBEpPXHOCTB. Takas CH-
creMa oO6ciayKHBaeTcs OJHHM J0XIeBaJbHBIM arperaToM.

OpocuTeabHasi CHCTEMa COCTOHT H3 MNEpPeBHXKHOH Ha-
cocuolt cranuun CHII-50/80 uaun I'HC-T-6H/B, craiabHbIX
pasGOpHBIX MOBEPXHOCTHBIX TPYOONPOBOAOB JHAMETPaMH
200 u 180 MM, OTKPBLITHIX OpOcHTeseH M ABYXKOHCOJBHOrO
noxnepanshoro arperata IIJIA-100M. BoaoucrouHuk n0.-
HKeH obeclneuHBaTh OPOCHTEJBHYIO CHCTEMY BOAOH B KOJIH-
yectpe 120 afcex B TeueHHe BCero OpOCHTENbLHOro MEPHOMA.
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| JIBYXKOHCOJIBHBI A0XK/eBaJbHbIH arperar JITA-100M
npejactapaser coboil GpepMy ¢ KoHcoJsiMu aanHoi 55 x. Ha
HIMKHMX nosicax (epMbl pacrnoJoiKenbl KOPOTKOCTPYHHbLIE
pasfpbisrHBaioue nacaaki. Boaa U3 OTKpPETOro 0pocHTE
B (epMy nojaercs npu MNOMOLIH UEHTPOOeKHOro Hacoca.
depma i Hacoc cMoHTHpoBalbl Ha Tpaktope HAT-54A. Mas
yMEeHbIIEHHA CKOPOCTH ABHIKEHHs TPAKTOp cHabxeH X010-
yMeHblIHTedeM (pPelyKTopoMm).

Texnuueckan xapaxrepucruxa JAA-100M

S g T e S N o Sl Y R A P L
Hamop ma macoce, M 80d. ¢m. . . . . . . o el s g LD
HIRPEHA 2AXBATE M i oL Sl e e w wes e e e 210
[TpoM3BOANTENLHOCTE, arperata npu noansHoii nopme 300 m?)j2a,
LT S b R e T v T (0,85
CKOPOCTb ABHAEHHA arpérata IpH [oJause, Ku/yac: $
BRSO -0 i Sy e e e e whes W g R SRR L]
LT e S R AR RIS b 0y o U e ) 7
TpanCnOpTHAA CKOPOCTb, KM[HAC . . « « « & o o & + o o & o o 4.3
[CaGaputhl, M:
T L o v T . et B Ve e e ReT TS
mupmm++.......,........,.....4,8
BRCOTA (o) & a0 s 0 L M AR R S e R R
Bec HARECHON SATTHHBI K08 o & s e s s ot wovins w0 s 5od w4090
OGcaymuBaULHIE nepconan, uen.:
TDAKTOPHET  « - =~ oo« N b AR A I S T e TR
NoAHBaAbIUMK (MoAcoOnLit paGoumi) . . . . « « + « - . . 1

* C 1965 r. paGowas ckopocth JIJA-100M ypennuena Ao
0,465 kmfuac.

Arperar nosaupaer, ABHrasch Brnepel M Hasam BAOJDL
OpPOCHTEJIeH, KOTOpbie Hape3aloT Ha MOJIHBHOM YyacTKe de-
pes 120 u, Bo Bpema nepeapHkKeHHs C yyacTKa Ha YYacTOK
(pepmy arperarta NEepPeBOASIT B TPAHCMNOPTHOE LOIOKEHHE,
nopopaunsasn ee Ha 90°

3a OIHH NPOXOJ arperar BhIJIHBAeT BOAY cJoeM 7,5 M,
YyTO CcooTBeTCTBYeT 75 Mm¥/ea. TlosToMy noauBHas Hopma
AOJMKHa ObITh KpaTHON CJI010 ‘32 OJIHH TIPOXOAL.

OrpuuaresbHOil CTOpOHOI arperara fABJAAeTCHA TO, YTO
OH TpeOyeT OTKPHITHLIX OpOCHTE/efi, KOTOpble MHOTO TepsioT
BOABLI Ha (PHJALTPALHIO H NMPENATCTBYIOT MeXaHH3HPOBaHHOMH
00paboTke MoYBHI.

Tpaccel mepea Hapeskoil opocuresell HJAAHHPYIOT CKpe-
nepaMH, rpeHjiepaMH no 3aJlaHHOMY VKJIOHY, KOTOpPHIt He
noyzkeH npesbirate 0,003. OpocuTenn HapesaloT KaHaBOKO-

nateqasiMup KOP-500, KM-800, KM-1400 u ap.

3 3waukos M. T. 23
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Pre. 10. CxeMmbl dpolieHHs y4YacTKOB ¢ MOMOINBID JIOMe-
BajabHOro arperara JIJIA-100M:

XXI—XXII — naomans opowenuwsn sa ceson 100 2a; ! — sogomc-
TOUHHK; 2 - noasoaduias wYacrs TpyGonporofa: J — tpyGa-rua-
pant 2503¢180; 4 — OTKpuITHE OPOCHTENH; & — rpaHila opomae-
Moft naowanm,




TpyGonposoa PT-250 ykaaabiBalor mnepneHAHKY/JIsIPHO
opocuteaaMm (puc. 10) B O & oT HX HayaJa, 4yTobGbl arperar
NMPH Mepexojle ¢ KapThl HA KapTy Mor Obl Npoes:xKaTb Mex-
1y opocurtesieM H TtpybGonposojgom. Ilpu nonuBe Bopa s
pas6optoro Tpy6onpoposa PT-250 mogaerca B opocHTeb-
HBIH KaHas uepe3 TPYOy-THApPAHT, YKJaJAbBIBaeMYyl0 TIpH
MoHTaxe pasbopuoro Tpybonposoda Yy Kamjaioro opo-
cutedsi, Ha rugpant ycTaHaB/IHBAIOT KOJIOHKY AHAMETPOM
180 mM, npu NMOMOIUIH KOTOPOH PeryJjIHpyIOT Tojlauyy BOJbl
B OopocHTeNb. K KOJOHKe NpHCOEAHHSAT M0 OJHOMY 3BeHY
crajpHOH TpyOnr PT-180, Ha KoHlue ee CTaBAT KoJeHO-ra-
cHTesb. KoJsieHo-racuTesNb COCTONT H3 CBAPHOTO KOJeHa H
TAPEJbYATOrO racHTe/st, KOTOPLIH ONYCKAIOT Ha JIHO KaHaJa.

Ha yuacrtkax, CHJIBHO nepecedyeHHBIX 3JIEKTPHUECKHMH H
TeJIe()OHHBIMH JIHHHAMH, arperar HeJib3s NPUMEHATbh H3-3a
O0JILIIOH AJHHBI KOHCOJei depMhl.

Paspa6oraHo e cXeMBl NepeaABHKHBIX OPOCHTENbHbIX
CHCTEM ¢ JABYXKOHCOJBHBIM JIOXA€BaJIbHBIM arperatom
JJA-100M (puc. 10, XXI u XXII). Takan opocurenbHas
cHcTeMa MoxeT ObiTh CMOHTHpPOBara H3 kKomnJjekta Ne 9
(taGn. 4) cranaapTHOro NoJaHBHOrO o60pyI0BaHHS,

Tabanna 4

Cneundukaumna komnaekra M 9 K opoOCHTEALHLM CHCTEMAM
¢ noxnaesaasnmm arperatom JUJA-100M

Haumenoranne

Eannuua Komnaexr
HAME PeHnA Ne O

HNownesaapuniii arperat JULA-100M . . . . HIT.
Hacocnan cranums CHI-50/80 uan TTHC-T-

L g R S e e R »
L apunproe coejlHeH e HACOCHOM Lrnmum

¢ Tpybonposoaom PT-250. ... . . . . . KOMIINEKT
TpyGonposon paabopHuii craashoii PT-250 . noz. m
TpyGonposoa pasbopunii ctaasioit PT-180 | > £y
Tpy6a-rnapaur PT-250X180. , . . . . . . L,
T b e
Koaeno-racutean J=180 . . . . . .
araymka-natpy6ox PT-250. . .
Tpy6a-tpoiinuk PT 250250 . . .
MaHomerp 10 6 am . . . . . . .
Manwern peannoswie PT-250 {pe,qm]

[Tpumeuanne Komnaest Ne 9 ¢ nacocnod cranunein CHII-80/80
paccuurTad Ha noabem poam Ha swicory Ao 10 m; ¢ TTHC-T-6HOs —
Ao 7 m. Ilpw uamenehinn AauHH noapoasiued yactw TpyGonpoBoaa fony-
CTHMAA reojesHyeckas BHCOTa NOABEMA BOAL HiMeHsercs Ha 2 M a3
Kamawe 100 u paunn.,
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OpocHTeabHas cHCTEMa CO cPeHecTpY H-
HOH JOoXKJAeBalbHO#l ycTtaHoBKO#A CIV-40 npu-
MEHSieTCd - JIAA MOJHBA YYacTKOB naouiaisio 1o 40 aa.
Takyio cHCTEMY MOXKHO TIPHMEHATbH MW HAa yuacTKax co
CJIOKHBIM penbeoM, HO NPH YKJOHE NOBEePXHOCTH He 60-
Jgee 0,03.

OpocurenbHas cHcTeMa COCTOHT H3 MepeBHrKHOH nacoc-
Ho# crtanuun CHII-50/80 nau HHC-50/100, crajbubix pas-
GOPHLIX MOBEPXHOCTHLIX TPYOONPOBOAOB auaMeTpom 180 s
i 250 u 180 mm u cpenHecTpyHHOH AOMAeBaJNLHON yera-
Hosku CJIV-40. BomoucTounuk no/xken oGecrneunBaTth IMe-
PENBHKHYIO OpPOCHTE/NbHYID CHCTEMY BOJOH B KOJHYECTBe
40 a/cex.

Yeranopka CHY-40 cocTOHT M3 ABYX J103KIeBaJbHBLIX
KPBLILEB MJIHHOH No 190 M 1 1BYX BCoMoOraTelbHBIX KPblJih-
eB 1o 30 u. Kpuibs cobupaior u3 pasGopHsiX TpyGONposo-
nos yctaHoBku KIY-55M, na korophix Bmecto jedJeKTop-
HbIX KOPOTKOCTPYHHDLIX HacaJOK YCTAHABJMBAIOT cpejHe-
ctpyHHele  annapatet CJHA-2. Ha KaxnoMm  Kpbliae
yepes 15 m crapar 13 annapatoB. OpocHTENBHVIO CHCTEMY
000pyAVIOT OAHOH HOMKAEBAABHONH ycTaHoBKo#. Pacctosnie
MEXAY MO3HLHAMH JOMKJAeBaJbHBIX KpbliaseB 20 .

Kpoiatest yeranoBku CJIIV-40 paGoTaloT 0JHOBPeMeHHO,
HHTEHCHBHOCTL 3HAYHTEJHHO MeHblue, yem y KJIV-50M, n
cocrasjier 0,3 ms/mun. TTosToMmy npoaozKHTENBHOCTh pa-
O0ThI Kpbliia Ha Mo3uuUMK Goabuie (Tabua. 9), uucio mepecra-
HOBOK KpblJIb€B 3a CMEHY cOoKpallaercd Mo cpaBHEHHIO C
KAY-556M, uto ymenbuiaer noTrpebHOCTb PYMHOrO TPVIA.
YcranoBka 3ta Gojiee COBepilleHHA, H MOITOMY BHEIpPEHHE
ee MPH TOJIHBE YYacTKOB B CpelHeill rojoce CTPaHBl He-
COMHEHHO JOJMIKHO JaTh XOPOLUHH 3KOHOMHUYeCKHH 3(pdexT.

Texxnuueckan xapakTepucTuka cpeduect pyinor
doxcdeaaasnol yeranoaru CIHYV-40

Pacxon ycTaHoBKH npu 0jHOBpeMeHHON padoTe

ABRYX KDPEALER BJeer. i o o e i v 4()
Hanop na ruapante, meod.em. . . . . . . . 32
PaGouunit 3axpar kpuiia, #. . . . . . . . . . 20020
Paccrosanne mexay anmapatamup CIOA-2, m . . . 15
Koanuectso oanoepemenHo pafoTaromux anna-

PATOR TS 4 i oy o TS g o G 26



JlBa nowAeBaAbHHX Kpbiaa jauamerpoMm 110 s
3BEHLAMH 110 O M M3 aTOMHHHEBOIO CILAaBa,

T e g b (ST e I T e BT L
Jlea BcHoMOraTeasHHx TpybGonpopoja anamer-

pom 125 ma 3BeHBLAME N0 D M H3 ANOMHIHE-

BOTO CIINABE, 02 M. v o wloieiv i te ey 60
[MpoH3BOAHTENBHOCTh 34 CEIO0H, S I . 45]
KoanuectBo oGCaykuBaiero nNepeoHana, 4ea. 2

Paspatorano [21] narte cxem (XXIII—XXVII) nepe-
JIBHYKHBIX 3aKPBLITBIX OPOCHTEJIbHBIX CHCTEM € KOPOTKO-
cTpyiinbiMH  joxAeBadbHbIMEH  yertanoBkamMu - CHY-40
(puc. 11). OpocHTenbHyio cHCTeMy MOXKHO coOHpaTh M3
komrsiekta Ne 10 mam 11 cTanpapthoro mojsiHBHOro o6o-

pvioBanus (taba. 2).
TaGanupmahb
Eneuudmuauuﬂ KomnaekTos Ne 10 u 11 K OpOCHTEABHBIM CHCTEMAM
¢ poMjaeradbHuiMH yeranoskamu CILY-40

Komnaekr
N 10, Hu““frHT
HanMmenobanue ,,E;::f;:if;‘:f:ﬂ %ﬁ"ﬂ’: CxeMmu
XV XXVl
Homnepaabuan ycradoska CJAY-40 . .  KoMmnaekr 1 1
Hacocuan ctanums CHIT-50/80 . . . . miT. 1 3
Hacocnas cranuus HHC-50/100 . . . » — 1
Lilapyuphoe coeaumuenne HaCOCHOM
cranm CHIT-50/80 ¢ PT-180. . . komnaekT 1 —
[LlapuupHoe coeaunense  HACOCHOH
cranupn HHC-50/100 ¢ PT-250 ., . » — I
Tp]yr"}mlpuﬂu:l pa3fopHuii  CTAALNOI
el e Sl T 1, WL noz. s 1000 ~ 440
Tpﬁ;ﬁuu BOA pasfopHl  CTAALHOI
J B » b — 560
Tpyba- rlmpam PT-180x125, . . . . mIT. 12 §
Tpy6a-kpectosuia PT-180< 180 > 1 1
TpyGa-tpoiinuk PT-1803< 180 . » 1 1
I{mﬂﬂha i LR i T > 2 2
Jaraymxka-natpybok PT- N80 > 5 3
TpyOa-ruipant HeperyanpyeMublis
pI-J’Ti’aﬂpl .FY.P}....,. » —_ 1
Tpyba-koaeno PT-180. . . . ... . . » — 1
3arayUKa-naTpynok o717 > — 2
MamwaeTts peannosme PT- 180 (peseps) » 25 10
Manwetn peaunossie PT-250 {])ESE']JH} . - 15
Mawomerp no 10 am . . . . . . . . > 1 L
[Tpamevdanne, KoMniekTH PpaccyHTansl HA MOALEM BOAH:
No 10 —sa Buicory 26 m; Ne 1] — 10 s IMpu waveHennH AJNHHBL NOABO-

afulei wacti TpyGonpoBolia AONYCTHMAA BLICOTA [EO0RE3HUECKOTD MOAb-
EMA POAM HaMeHsieTcH Ha Kaxawe |00 u cooTsercTBenuo ma 2 u 0.4 a,
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[MepBas nosuvyus PT-180
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mopan RoIULUR

(A
w
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o
=

§ HacocHar cmauyun
! ! i ; cHil— 50/ 80
——

Puc. 11. CxeMpl OpoweHHs YYacTKOB € MOMOLULIO MO ALBAILHOM
yerawoBku CJILY-40:

XX]I]1—XXV — naowaAs opomenna sa ceson 384 2a; | — BONONCTONHME,
2 — noapoAsilaf 9acth TpyGonpososa; J— TpyGa-rHApaHT PT-180%¢ 125;
4 — pcnoMoratensHnifi  TpyGonpomoa; 5 -~ mepBoé  KPLJIO; § — BTOpOC

Kphao; 7 — rpaHHuUa opoimaeMofl NAOULATH.

Ha pHcyHKax He MOKasaHbl CXeMBb XXVI u XXVII. O1H
cxeMB! oT/nualoTes cootserctBenno ot cxem XXIII u XXIV
TeM, UTO BMECTO HACOCHOH 'CTaHIHH CHITI-50/80 npumerns-
erca HHC-50/100.,

OpocHTenbHast cHCTeMa € AalbHeECTpYH-
uoft ycranoskoit JIJIY-45 npumensiercss NI TNOIHBA
3alHILEeHHBIX OT BeTpa ydacTkoB miomanbio 40—50 ea.

OpocureabHasi CHCTEéMa COCTOHT H3 fepeIBHHKHON Ha-
cocnoit craunuu CHII-50/80, pas6opHBIX CTajJbHBIX IOBEPX-
HocTHbix Tpy6onposopos PT-180 [HaNbHECTPYHHOH M0~
aepanapHolt yeranosku JIAY-45.

Veranoska JUAY-45 (puc. 12) cOCTOHT H3 OJHOrO asio-
MHHHEBOro AOMKAEBaJbHOrO Kpbljia AHamMeTpoM 125 mm pan-
fioft 175 s. Ha xphile ycTaHaBJHBAIOT YETHIPE NnalbHeCTpyH-
upix annaparta thna BHUMUTEM-70. IloxaesaJibioe KpBIIO
pHCOeAHHSETCS K THAPAHTY Pa3GOPHOro CTaJILHOIO Tpy6O-
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Puc. 12, CxeMbl OpOlIEHHA VHACTKOB ¢ TNMOMOLLLIO 10X AEBAJABHOTN
yeTanoBrH JLILY-45:

XXVII] — nhomans opolnewns  3a ceszon 46 z2a; XXIX —44 2a; | — Bojo-
HCTOYHHK: 2 — noaBoAafian TacTh Tpybonposofga; J — TpyGa-rHapanr
PT-180125; 4 — neppas mnoavuusn; § — propas nOoaNUHA; & —rpaHHLa  opo-

waeMoll mAOLLA M.



npopojaa PT-180. IMocne nosusa Kpoblao nepeHociT Ha cJe-
nytomyo nosutuio, Tpydy nepenocsit asa uvenoseka. Bpe-
Mfl paboTbl VCTAHOBKH Ha OJHOH MO3HUHH MPH PasIHUYHLIX
HOpMax MoJiHpa npHusejaeHo B tadJauue 9.

Texnuweckas xapaxrepucrusa dasshecTpyiinol
doxdegaavnon ycranosxu JAY-45

PACXOX NCYRHOBRNS  BICEE . -iC 55 ol Shvn s e el o o Serte st A0
ETAnIOn” BaSrAADARTE. M 800, . o o s o abe aecs el adies O
IHPRHASAXBATA KPHA, N ., 0 iy 50 ome e o wonst o A 200
ﬂ.1|.:|tazama1'a..n...........‘.‘........ 50
LENONEaND SaXBATA KPBAA, 24 . . o'y WMy s s e s s 1
Pacctonnne Mesay annaparamu, m a0
Koauuectso posmaeBaabHmx anmaparos BHMMWTeM-70, wr | . 4
PACCTORHHE MENAY THAPAHTAMH, M . . . . & + « « + « x1» a0
OONIAT AIHBE YETRROBKY, M. o =i s e o be w9 60 5 -eng ars s 11D
Iauna ogHOro 38eMa TPYGONPOBOMA, M . . . « + v « » « = » s B
Ofmee RoRENECTRO TPY0, I o35 o wn B ra s S 3D
BHyTpeHHHE amameTp TPYO, MM . . . . . . . 0 4 4 e ... . 119
HapyRpnill XEaMeTD TPV, MM~ 0 v v v w s e e e w120
Bec ACKNCBANBHOPD ANMAPATE, H2 & & 4 o et na o o e w17
PacueTnnii Bec oanoro 3pena tpyGonposoaa, K2 . . . .. . . 23
PacueTHplii BEC NOXACBAABHOH YCTAaHOBEM, K2 . . . . . . . . 900
MHTEHCABHOCTD AOWAR, MM/MUH . . . . « & o « = s+ = = » - « 01D
Koappunuenr ucnoavdosanus paGoyero spemenw . . . .. . . 04
[TpouaBoanTeALHOCTb YCTaHOBKH nipn Hopye 300 au?2a 3a T-ua-
CODYI0 PAGOUYIO CMBRY, B 4. .. . . % v ik e ek o e =3
OGCayRrRA0NIE “TEPCONAN, FOM .\ o o v v b % o a el i 0 2

Paspaborano [21] ape cxembl (XXVIII—XXIX) nepe-
ABHMKHBIX 3aKPLIThIX OPOCHTEJbHbIX CHCTEM ¢ JaibHecTpyii-
Hoit joxaeBanabnoil yeranopkoit JIJV-45. Opocurenbuyio
CHCTeMY MOXKHO coOGupate M3 KoMmmiekta Ne 12 crampapr-
Horo nojusHoro oGopynosaunus (tabu. 6).
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TaGanua 6
Cneuudurauna Komnaekta MNe 12 K OpoCHTENbHBIM CHCTEMaM
. ¢ ycranopkamu JIJ1Y-45

Haumenosanue HE':E.:E;::H Koauvecteo

NoxaeBanbHana ycranoska IULY-45. . . . . KoMmaexr 2
Hacocnas cranums CHIT-50/80 . . . . . . . o T 1
lllapuupHoe coelHHEeHHE HACOCHOH CTAHIIMH

A Y e e R . KOMIJAexT 1
TpyGonposox pa:iﬁﬂp:[m:»t crannhoii PT-180 . noz. M 1400
Tpy6a-ruppant PT-180x125. . . . . . . . 1. 23
Tpy6a-rpoinuk PT-180%180 . . . . . . . . v .
Tpyb6a-kpecroBuna PT- IBI_"I:{IB"} L : > 1
Kononka J=125 , . . e s > 2
3araymka-narpy6ox PT- ThiNaes » 4
Manmerwm pesuHoBbie PT-180 . 35
Maunxern pesuHosme PT-125 . . . . . . . » 10
NEAROMETD IO LI~ 5 o vl s i el s e > b

[Ipumeuanue Komnaexr Ne 12 paccuntan na nogneM Bojh
Ha seicoty 10 m. Tlpn Hamenenuu AJHHBI noaBoAmlUlefl wacTH TpyGo-
npopofa AOMYCTHMAA reoje3HYyecKas BHICOTA MOJABEMa BOALI HiMEHAET-
ca Ha 1,6 M Ha xamaesie 100 & AAHHBEL

CxeMy nepeABHXXHOH OpPOCHTEJLHOH CHCTEMBI H HOMep
KOMILJIEKTa CTAaHAapPTHOr0 MOJHBHOro OOOPYHOBAHHA BHI-
OHpalOT B 3aBHCHMOCTH OT pasamepa H (OPMEI OpOIIAEMOIO
yyacTKa, YAaJeHHOCTH €ro OT BOJOHCTOYHHKA, BBICOTEI
nojabemMa BOMAHI, peiabeda MECTHOCTH H IMOYB.

['eoe3nteckyio BBICOTY MOABEMA BOJBI ONpPeaeJsioT ilo
TonorpaduyeckuM miaaHaM. EcaH niaHos Her, TO HYXKHO
NPOHHBEJHPOBATh TPACCY OT HACOCHOH CTaHUHH 10 Opolla-
eMOro yuacrka M Mo JHHHAM OCHOBHEIX TPy6OmpOBOMOB.

Has opomeHHsi y4yacTKOB TpPH TOMOINH TepeaBHIKHBIX
OPOCHTEJIBHBIX cHcTeM 10 29 oOnMCaHHBIM BHILIE CcXeMaM
paspabotaHo 12 KOMIJIEKTOB IIOJHBHOrO 000pYA0BAHHSA.
BeibpaTh cXeMy ODPOCHTENLHOH CHCTEMBl H mOJHBHOE 000-
pyiOoBaHUe MJI AAaHHOI0 y4acTKa OpOLIeHHA MOXKHO, MOJIb-
3ysick TabaHued 7; CTOMMOCTL KOMINIEKTOB H IIOJHBA JlaHa
B TabJnile 8.

[Tnowaau OpOLIEHHSA MPHHATH MO ONbITY pabOTHl HLOAK-
A€BAJIbHBEIX MAallHH H YCTAaHOBOK B YCJOBHfAX CpeaHeH MoJIo-
col eponeickoit yacth PCPCP npenmyniecTBeHHO Ha yuya-
CTKaX C OBOIMHBIMH KYJbTYPaMH IPH IOJHBHBIX HOpMax
300 m3/ea nu pByxcmenuoi pabGorte. B HHBIX YCJHOBHAX INIO-
agad 3TH MOryT OBITE H3MEHEHHI,
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Komnjexktal Ne 1—6 u 10—12 ncnoab3yloT TOJABKO MNpPH
OpPOLLUEeHHH ¢ MOMoubio pasbopHbIX TPyOONpoOBOAOB H NOXK-
AeBaJbHBIX MAallHH HWJIH ycTtaHOBOK, Bce pasGopuble TpyGo-
NPoOBOAL YKJIaJAbIBAIOT Ha MOBEpXHOCTH 3emJsin. B mecrax
epeceueHHsi ¢ jgoporaMH Haja TpyOonpoBodamH YCTpau-
BAIOT Nepeesbl.

Komnaektamu Ne 7, 8 1 9 mMoXHO nojgaBath BOAY H3
pasbopHbIX TpYOONpOBOAOB B OTKPHITHE KAaHAJbLl, H3 KO-
TOpPLIX ee 3aGHPAIOT HA MOJHB JI0XK/[AeBaJbHBIMH YCTaHOB-
KaMH.

B nojycralHOHApHLIX CHCTéMaX MONHO HCIOJL30BaTh
a000ff KOMMJeKT craHgaptHoro obGopyaosanua. B stom
cJiyuae Ha I10Jle YK/AajJblBAIOT MOCTOAHHLIE MOJI3eMHbIE TPY-
O0OMpoBOAL!, K THIApaHTaM KOTOPBHIX TOOYEPEejHO MOAKJIIO-
YaloT KOMIJIEKThl MoJHBHOro obGopyaoBaHuda. Homep Kom-
MJIeKTa ¥ CXeMy NepejBHXKHOH OpPOCHTEJNbHOH ceTH NoAOH-
pawT B 3aBHCHMOCTH OT pPa3MepOB OpOIlIaeMOoro y4acrka
H MPHHATOH TEXHHKH noJiueBa. B Takux cHcTeMax HacocHas
CTAHUHA 3aMeHsieTcsl IHAPAaHTOM CTalHoOHapHoro Tpybo-
nposojaa.

[TonycTaunoHapHas OpOCHTeJNbHAS cHCTeMa MOApoO-
HO He paccMaTpHBaeTrcd, TaKk KaK OHa COCTOHT H3 IOCTOSH-
HOH (cTauuoHapHoOH) W nepeABHKHOH ceTeH, KOTOpble OMH-
CaHbl BHIUIE,

[lepeaBnxHble Hacocuble cTaHIHH Cyumecr-
BYeT AOBOJbLHO MHOr0 KOHCTPYKIHH mnepefiBHZKHBIX HAacoc-
HBIX CTAHUHH, YCTaHOBJEHHBIX HA NMOJI3yHKaX HJHW Ha paMax
¢ Koslecamu., OHH pasjiHMHBL MO NMPOH3BOAHTENHLHOCTH, BbICO-
TE NOABLEMA BOJBI, CHCTEME NepesayHd BpalleHHs OT ABHra-
Tedsi K Hacocy H T. A. OcHOBHbe NOKasaTeJH HAaCOCHBIX
CTAHUHH, NpUMeHseMbIX AJAA MOAaYH BOJAbl B IMEPeIBUIKHYIO
OpPOCHTEJIbHYIO CceTh, npuBedeHbl B Tabianue 10.

[TocpeacTBom BcacuiBaloulei TPyObl HACOCHYIO CTAaHIIHIO
COENHHAIOT ¢ BoAOHCTOYHHKOM. Ha Konue BcacwiBalouiero
TpyGONpOBOia MOHTHPYIOT NPHEMHDLIH KJianaH c cetkoit. Ile-
peiBH>KHble HACOCHbIe CTAHLUMH ualle BCEro CTasfiT y ypesa
BoAbl 6e3 KakuX-an60 NOAroTOBHTEJNbLHBEIX pabOT Mo YCTPOH-
CTBY mJomanxkd. B oTaeNbHHIX caydadx MIowiaiky Bhipas-
HUBAIOT H YCTPAHBAIOT CNYCK K HEH.

Hacocuyio cranuuio cHaOxaloT mMaHoMerpoM. Ha kaik-
AOM Hacoce YyCTaHaB/JHBAIOT 3aJBHXKKY, KOTOpas CJAYXKHT
AJA peryJiHpoBaHHSA MOJA¥YH BOJABLI M NYyCKa Hacoca B pa-
ooty.
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Cropnan Ttabamua K BeifOpYy CXEMBI OPOCHTENLHON

. N _ PasbopHui
8s | £ =i Arperat uwam yCTaHOBKA | Tp:.-ﬁnfp 0BOA
Tunossle CXeMul 2T | Sk | ok (FT)
OPOCHTCALHWX CHCTEM ) E?.E.E : | Sl - s |
EE 28 | MAapKa E; 0 Hllej'[rap, ,1.1{::!1.
=5 | 228 | 22| aw
I, H, MMl wlV 2=30 1 KI¥Y-55M 1 180 1000
V 20—60 2 KIY-55M 2 1 ﬁﬂ | 5{!{]
Vi o0—60 3 KI¥Y-5oM 2 eeh e
180 1140
VI, VIII; IX # :
X 35-40 4 JAJH-45u3 3za- 1 180 1200
KPBITOH CETH
120 - 280
xI, X, XI 35—-40 5 To we 1 180 700
125 280
XV 70—80 6 » 2 250 800
180 890
126 860
XV, XVI
u XVII : 35—40 7 NIAH-45 w3 or- 1 180 1000
KPBHITRIX KadHdJl0b
XVII, XIX
H XX 70—80 B8 To xe 2 200 e
180 800
XXI, XXII 100—=150 9  JIA-100M 1 250 900
XXII, XX1IV
n XXV 40—=50 10 CIAY-40 ] 180 1000
XXVI u XXVII 40-30 11 CA¥-40 1 2560 360
180 440
XXVII v XXIX 4050 15 JAAY-45 1 180 1400

* Bo uaGemanne oOpa30BAHMA TMOBEPXHOCTHOrQ CTOKa BOALI Hi
TabANIe, OPOIUEHHE BCEMIl KOMIJeKTamu, Kpome Ne 9, BoaMoxHO ¢
By, [IpoH3BOAHTENLHOCTHL KOMIIEKTa B STOM cayuae Oyjler nHxe pa
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TaGanua 7

CHCTEMBL M KOMNJIEKTOR 0GOpyAOBAHHA

it $E,
=% =2EA =
Mapka nacocuofl |24| 253 a= Moupw no 2 5 | Pexodenayemue
CTAHLLHMK o EI E 5 & E w [MEXAHIIECKOMY COCTaBY = g_ KVALTY pid
HEE e
CHII1-25/60 25 30 Cynecu n aerxkue Jlo 002 Bce HH3KO-
CYTAMHKH . . . crebeannie
KYALTYPB H
Calbl
CHI1-50,80 25 Cpeanune cyraunign » 0,01
| CHIT-50/45 10 Tameawvte cyrauu- » 0,005
KH H TIHHHC TBIE
NOYBBLI , Ay
CHIT-50/80 45 Cynecs, Jerkwe u » 0,02 Bce Kyabrty-
CpelHHe CYTAHHKY pui
CHIT-25/60 9 Tameasie cyraun- » 0,008
KH W FAHHHCTbIC
MOMBBLL & o &« &
CHIT-50/{45 13 Jlerkne u cpen- » 0,002 Bce kyabty-
HHE CYPAHHKH pbl
CHI1-50/80 man 21 Tameawe cyraud- » 0,008
[MTHC-T-6H/1e 12 KH H FAHHHCTHIG
NOUBL . . :
CHIT-50/45 san 20 Jlerkune, cpeaune » 0,000 Bce nusko- u
[MHC-T-6H /18 8 M TAMEABIE CYTHH- cpenHecre-
Kif H TJAHHHCTBIE GenbHble
nouBHl . . . . .
CHIT-50/80 s#au 100 10 Cynecu # Jerkue » 0,03 To e
I[THC-T-6H 1B I CYIAHHKN
CHIT-50/80 26 Cpeaune cyranuky » 0,02
HHC-50/100 10  Tameasie cyrauu- » 0,01
KH H TAHHHCTHIE
MOMBH . . . . .
CHIT-50/80 10 Cynecu, aerkie u » 0,02 Bee kyab-

CpeAHHe CYranH- TYpHi
KK .

YHACTKAX C VKAOHAMH MOBEPXHOCTH, MNPEBHMIAILHMH YKalanHble B
nepepuBaMi B MOAHBE, HEOGXOAHMBIMH /1A BMOHTHIBAHHA BOAH B NOY-

CUETHOH.
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TaGaunga 9

Bpemsa CTOAHKH [OMACBAJBHBIX MAWHH HA OJLHOH MO3HLHH
B 3ABHCHMOCTH OT MOJANBHOH HOPMM (AlUH)

G MoansHan wopma, a*fza §
Hoxpesanrniasn E »
YCTAHOBKA g -3
AR MALIHHE 150 225 300 375 450 525 600 w X
EE%
- =
KJ1Y-55M 15 225 30 37,5 45 525 60 1,00
CJ1Y -40 50 71,0 100 1250 150 175,0 200 0,30
JULY =45 o6 84,0 111 1390 166 198,0 222 027
IUTH-45 L S T 108 1350 162 1890 216 027

OcHoOBHLIC MOKa3aTenu

TaGanuga 10

nepefpHHBIX HACOCHBLIX CTAHUMNA

e %é ﬁ% E:E : -
[ O & =t e L=
Mapka nacoc- | Tum u mou- g |& EE Sg5 3 5 | &%
HON CTAHUHH [HOCTL ABHCATCASR b ik 14 E e EE:; T o E:“
2 |2%,|5818s B | § |:S
2 |Red|8iE'5E3| £ | £ (2B
CHIT-25/60 J-37TM, 4K-6 272 63 2500 71—46 17—36 2600
38 2. ¢
CHIT-50/45> J1-54, 6H/s 405 63 1300 45 50 2600
o4 4. ¢
CHIT-50/80 CMJ-14A, 8M-9x2 324 4,5 1700 85-25 301102200
75 a. c.
[THC-T- Tpakrop 6H/s 405 1,5 1080 33—25 40—-90 800
6H e IT-54



OPOCHTEJIbHBIE CHUCTEMBI
C NMOJIMDTUIIEHOBBIMM TPYEOMPOBOOAMM

B Haweit cTrpaHe 3akpbiTble OPOCHTEJIBHLIE CHCTEMBI C
MOJIHITHJACHOBLIMH TPYDOONPOBOIaMH TOJBKO HAYMHAIOT BHE-
PATb B NPAKTHKY opouraemoro semJjepeinsi. ONbBIT CTPOH-
TEJILCTBA 3aKPHITOH OPOCHTENLHOH CETH IC MOAHITHIIEHOBEIMH
TpybonposoaaMu B Tamxukckoi uacru [osoanoii crenu (B
30He KOoMaHjaoBaHHA Kanajaa TM-2) nokasbiBaer, 4To MoJi-
- _9THJIEHOBbIE TPYObl MOMKHO C YCMEXOM MPHMEHSITbL BMECTO
acOecTOUEMEHTHBIX, KeJe300eTOHHBIX H ApPYrHxX Tpyo. [lpu
ITOM MNOJHITHIAEHOBbLIe TPyObLl HMET pAl IPEHMYIUIeCTs Ile-
pe acbecTOLLleMEHTHBIMH: OHH Jierde B 5 pas; xopouo obpa-
6aThIBAIOTCHA MJIOTHHYHBIM H CJAE€CAPHBIM HHCTPYMEHTOM; He
0oATCA yaapoB, YTO OYeHb BaMKHO, TaK Kak norepH achecro-
neMeHTHBIX TpyO H3-3a yAapoB IMPH TPAHCIOPTHPOBKE W
MOHTaXKe cocraBifaloT 2Y% u Gousee. IlosusTuiaenoBele TPYOLI
00JIalal0T BBLICOKOH CONPOTHBAAEMOCTBI) K XHMHYECKOMY
BO3JEHCTBHIO, COXpaHslOT rHOKOCTL AazKe TMPH HH3KHX TeM-
nmeparypax, MO3TOMY He pa3pyuialoTrcs MpH 3amMep3aHiH B
HUX BOJIBIL.

OrteuecTBeHHAasi NMPOMLIUIJIEHHOCTh BLIMYCKAET HAMOPHLIE
TpyObl H3 noJuaTHIeHa anamerpom a0 300 ms, B GauKaii-
mee BpeMmMs TakHe TPyOH OYAYT H3roTaBIHBATECA JAHaMeT-
pamu 350 u 400 mm. CopramMeHT M CTOHMOCTL HaMOPHBIX
Tpy6 H3 nmoJausTHJAeHa BbicokoH nuotwoctu ([IBII) npuse-
AeHbl B tabJsuue 11.

CNOCOBbl COEQAHMHEHHMA MONM3THNEHOBLIX TPYBE

Hanemxnocrs pabGoTel noaustuienosoro Tpybonposoia
0oJiblIel cTeneHW Onpenensercss KOHCTPYKIUMeH cOoelHHeHI
TpyO Memxay coboii H ¢ apMaTypoii.
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l . B npakruxke crpouTe/qbCcTBA  BOJAONPOBOAHO-KAaHAJMH3A-
IHOHHBIX CHCTEM paspaboTaHO MHOrO THIOB cOedHHeHHH
MOJIH3THJIECHOBHIX TPY6 MaJibiX AuaMerposB — ot 25 no 100—
o0 MM, a B 3aKpPHITHIX OPOCHTE/JIBHBIX CHCTEMaX TNpPHMEHH-
rcsd TpyOonpoBoasl B ocHoBHOM auamerpamu 200—400 mm,

CoeHHEHHS TIOJHATHIEHOBBIX TPYO HeJATCH HAa pasbeM-
Hble H HepasbeMHble. HepasweMHEIe cOBHHEHHST MOMKHO M0-
JYUUTL IIYTEM CBAapKH H CKJEHBAHHS, pa3beMHBIe — NYTEM
pa3dbypToBKH TPYO H npuMeHeHUA (JIaHIEB.

M3 nepeuncnennsx cnocobos coeauHeHus TpyO OCHOB-
HBIM SIBJISIETCA CBapKa — COeJIHHEeHHe MOJHITRIEHOBBIX TPYO
Moj AeHCTBHEM HarpeBaHHs M naBJjeHus. B uneanbHOM cay-
yae B MecTe cBapku ofpasyercsi OJAHOPOJHBIH MaTepHaa u
NMPOYHOCTEL CBAPHOroO IIBa NpHOAWIKAeTcad K NPOYHOCTH OC-
HOBHOTO MdTepHaJ4. CJIE,H,}"ET OTMETHTb, 4HTO IIPH CBdpKe
BEICOKAF TPOYHOCTL COEJHHEHHST MOCTHraetcsl 3a MHHI-
MaJlkHOEe BpeMs, TaK KaK Npollecc CBAPKH He CBfA3aH C
HemapeHHeM PAaCTBOPHTENS! HJH NpeABapHTeabHOil o6pabor-
KO MaTepHaJa, Kak 3T0 HabJioaaercs MpH CKJIEHBaHHH.

PacnpocTpaHeHa npyTKOBasi cBapKa ropfiuuM rasom, Tak
KaK OHAa OTHOCHTeJbHO Npocta (B 0OIIMX uepTax HANOMH-
HAeT KHCJIOPOJAHO-aLUETHICHOBYIO cBapKky Meranios), I'as-
TEIIOHOCUTENL B CBAPOYHLIX anmaparax HarpepaloT 3JIeK-
TposHeprueir W rasom. Temmepartypa CcTpyHd rasa (ropsauii
BO3JIYX, HO JIyullle a30T, TAK KaK NPOHCXOJHT MeHee HHTeH-
CHBHOE OKHCJIEHHEe pPasorperoro cJiofl) NpH BBIXOJe H3 Ha-
KOHeYHHKAa JaoJkua Owbite 210—315° npu pacxome rasa oT
0.01 no 0,05 M3/ mun, pnaBleHHe TmOJABAEMOr0 rasa-—
0,15—0,75 ar. Paccroanue Mex 1y HAKOHEYHHKOM CBapOYHO-
ro anmapata H wWBoMm KoJseGuaercs ot 3,2 no 8,0 ama. Cko:
POCTbH CBAPKH MPH 3TOM B 3aBUCHMOCTH OT TOJIIIHHBEI cBap-
HOro. marepuana cocrapisier 12—20 cm/mus.

Onnaxo OGecnpyTKOBOH CBAPKOH B psdje clydyaeB HeBO3-
MOMXHO COEMHHHTL TPYOHE OOJBIIOTO AHaMeTpa, TaK KaK OHH
HMEIT 3HAUMTEJNbHYI0 0BAJBHOCTh, PA3HYIO TOJUIHHY CTEHOK
H pacXOXKAeHHA B AHaMeTpax.

[Ipu GecnpyTKOBOH CBapkKe MaTtepHasa TPyO pasorpesaior
HarpeThlM HHCTPYMEHTOM.

Bua narpeBarens 3aBHCHT OT THMA CO€IHHEHHS: B CTHIK
HJIH B pactpyod.

[Ipy cBapke B CTHIK HarpeBaTeMbHBIH 3JeMEHT MOXKHO
HarpesaTh 10 HeoGxoauMoi Temneparypel — 160—215° naa-
MeHeM MafAJbHON JaMnbl H 3JeKTpuuecTBoM. B 3aBHCHMOCTH

\

o0



OT H3MeHEeHHS TeMIepaTypbl HarpeBaTeJILHOro 3JemenTa
BpeMsi KOHTAKTa ero ¢ martepHajoM Tpyb6bl H3MeHseTcHA OT
150—180 mo 40 cex. Kak TospKO coenuMsemble MOBEPXHO-
CTH MaTepHa.aa EUCTETULII'IU PasMATryaTCH, HATPEBATE]b-
HBIH 37MeMeHT yOMpAIOT, a pasorperbl MaTepHas OLICTPO
coedHHSIOT nof HeGoabmiuM AasienneM (0,3—1,0 ke/cm?) n
(GUKCHPYIOT B 3TOM JIOJIOXKEHHH 0 ero OXJaiKieHHs.

[Ipn cBapke B pactpyb cThiKyeMble AeTaJiH NOAOrpeBaloT
He ¢ TOplLA, a ¢ BHYTPEHHEl MOoBEePXHOCTH pacTpyba H ¢ Ha-
PYKHOI MOBEPXHOCTH TPYOLI.

[Tosmnstusienosbie TPyOBH COEAHHSIOT TAKXKe C MOMOLLLIO
MOJIMITH/IEHOBOH JIEHThl: KOHIIbI TPyO 0OMaTBHIBAIOT JIEHTOH,
KOTOpas NpH Harpepe chnelHaJbHbIM HarpeBaTe/lbHBIM YCI-
poHcTBOM mnpHBapuBaercss K HHM. OJHaKo IIpH cOeJHHEHHH
Tpy0 GOJBIIHX AHAMETPOB HYXHO HaKJaAblBaTp, MHOTO CJIO-
eB JIeHTHl, YTO CHHMIKaeT KayecCTBO LUBA.

3a nocleaHee Bpemsa paspadorall HQBBIH crmocobd cBap-
KH — HarpesaTejlbHOe NpHcnocobJieHHe B BHJe MPOBOJOKH,
KOTOpasi OCTaBJsieTcsl B COEAMHEHHH H CTAHOBHTCH YACThIO
KOHCTpyKUHH. Has Toro 4ytobel nmpoBecTH cBapKy, B (QUTHHT
C 3JIeKTPOHArpeBaTeJbHLIM 3JIEMEHTOM BCTABJAIOT KOHIlbI
Tpy6. [loapoasiuine npoBofa BHYTPEHHEr0 COMPOTHBJIEHHS B
GHUTHHrEe NOACOCAHHSIOT K BHEHIHEMY HCTOUYHHKY TOKa H
nponyckator Tok. MartepHasn pasorpeBaercs, H Onjaas/sercs
KAK BHYTPEHHSs] MOBEPXHOCTh (pUTHHTra, TAK H HapyMKHas
nmopepxHocth TpyGul. llosaBnenne pacmiiasJeHHOrO MaTepiia-
Ja H3 3asopa Mexay TpyOoii U (HUTHHrOm O3HAyaer, 4To
cBapka mnpoH3BejeHa.

[TpeumyiecTBa 3TOrO METOAA 3aKJIIOYAIOTCA B TOM, HTO
TpyOGbl MOJKHO COEIHHATH B TPYIAHOAOCTYMHEIX MecTax, He
TpebGyeTcs OTKPBLITOE MJaMsfd M B clAyyae TEUH MOMKHO IOJI-
KJIOYHTL HArpeBaTeJbHBIH 3JIeMEHT K HCTOYHHKY TOKa H
MIPOH3BECTH CBapKy nosropHo. ONHaKo H3rOTOBHTH (HTHH-
r'H GOJBIIHX AHAMETPOB TPYAHO H LOPOTo.

[TonnaTuienoBsle TpyGbl MOMXKHO M CKJAEHBATh NPH MOMO-
UM CONMOJIMMEPOB 3THJEeHA, BeHHWJaleTara, 3MOKCHAHBIX H
I[[J}?I‘HI KJ/IeeB. y

Tak kak noBepXHOCThL MOJHITHIEHOBBIX TpyO obnamaet
HHSKHMH aAresHOHHBIMH CBOHCTBAMH, KOrja MarepHas Tpy-
Obl HAXONHTCA B eCTeCTBEHHOM COCTOSIHHH, TO Nepej HaHe-
CeHHEeM KJesl KOHIB W/AH MOJBEPraloT TepMHUecKOH oOpa-
60TKe, HJH 06pabaTHIBAIOT BBICOKOArPECCHBHHIMH XHMHKA-

TaMH.
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CoelHHeHHs Ha KJel AeJaloT, Kak npasujo, B pactpyo,
yTo obecrneyHBaeT BLICOKYID MpouHOCThL CcThiKa. OpHako Ta-
KHe COeJIHHeHUs MPHMEHAIT elle MaJo H3-3a TPY/JA0eMKOCTH
H BpeaHoCcTH AJd pabouux NpH npoussojactse paborT.

Anajaus cyulecTByloulMx MeToA0B coeanHenusi TpyG, KoH-
CTPYKILHH CcOelHHeHHH, a TakKe VCJIOBHH CTPOHTENLCTBA
TPpyOONPOBOAOB 3aKPLITEIX OPOCHTEJLHbLIX CHCTEM NOKas3ad,
4To HaunboJviee uegaecooOpaA3HBIM THIOM COEJMHEHHS MOJH-
3THJIeHOBBIX TPpYD GOJbLIOrO AHaMeTpa ABJAETCA CTHIKOBOH
crocob.

Crnocod coelMHeHHA B CTBIK OYeHb NMPOCT, TEXHOJOIHYEH:
ne TpelGyerT cBAPIIHKOB BBICOKOH KBaJdu(HKaLHH; PemaM
CBAPKH JIETKO KOHTPOJHPOBAaTh; BpPeMs CBapKH, HCK.I04Yasd
MOArOTOBHTEAbHBLIE OnepauMH, cOCTaBiasier 2—3 MUH.

Has ceapkn TpyO B CTHIK TpebyloTCcA CJaelyloliHe yeTa-
HOBKH M YCTPOHCTBA: YCTAHOBKA JA CBAPKH NOJHITHJEHO-
BhIX TPYO B CTHIK, YCTAHOBKA s pe3ku Tpyd, dhpesa nas
TOPUOBLIX TOJHITHJIEHOBHIX TPYD, ycraHOBKa A48 (opMoB-
Kit OypTHKa Ha Kouuax tpy06, 3JjexkTponeub AJs pasorpesa
TeXHHYeCKOro rauieputa. Takne yeranosku paspaboranst
HenbiTanel o BHHUHUT'sM,

YCTAHOBKM M NPHCNOCOBNEHMA ;
AnNa COEAMHEHMA NOJNMITHNEHOBLIX TPYB

YcranoBKa JJis CBAPKH MOJHITHACHOBLIX TPYO B CTHIK.
[Toarorosiaenusie TOpubl TPyG HArpeBaloT A0 ONpeseJeHHON
TeMnepaTypbl H 3ateM noja HeSOJAbWHM JapjeHHeMm (10
| ke/em® Ha naoutaab TOPUOB TPYO) COCAHIAIOT MEHK-
Ay co00i NpH NMOMOWIM YCTAHOBKH AJS1 CBADKH MOJH3THe-
iopuix Tpy6 (puc. 13). Ilpn aToM, Kak nokasaju Haluu HC-
cJIe/lOBAHMSA, TMOJIYUaeTcsl NpoOYHOe repMeTHuYecKoe coejauHe-
HHE.

YeranoBka A5 CBapKH MOJIM3THIAEHOBLIX Tpy6 (puc. 14)
npeacrapiasier cobod pamy I ¢ ABYMS NOABHMKHBIMH MNJAT-
Gopmamu 2 u 3, onHa M3 KOTOPBLIX 2 NepeMemlaeTcd IpH
MOMOILH LITYPBAaJa peavkTopa, a apyrasi & —IpH MOMOLUH
poivara. Ha obGenx niaatdopmax ycTaHOBJIEHBI XOMYTHI 4,
KOTOPBIMH KpensiT TPyOsl MpH CBapke,

Ocu 3axkuMHBIX XOoMyTOB OOeHX naaTpopM He3aBHCHMO
OT CPOKa IKCHJayaTallil YCTAHOBKH H0JKHBI OBITh COOCHBI,
s sroro noasuxKKan miaargopMa coesuHena ¢ pamoil npu
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Puc. 13, ¥cranoBka aas cBapki NOJIHS THACHOBHX TPyO B CTHIK,

&l

MOMOLLIN Napajgend 9 W JHHeilHOro HOAIUNMHHKA Kaua-
iua /0. llpoknankoid M3 BOHJOKA NOALUHITHWKH 3alidlLeHbl
OT NBIJIH,

Opny cBapuBaeMylo TpyOy KpemsiT ABYMS XOMYTaMH
margopmel 2, APYLYIo — ABYMS XoMyTaMH niaatdopmbr J.

XOMYTBHI BBIOJIHEHBI B BHJE Y3KHX MNOAyKoadel ¢ pedpa-
MH JKECTKOCTH H 000PYAOBAHBI PEryJHpyeMbIMH 3aKUMHBIMH
YCTPOHCTBaMH, KOTOpLIE [MO3BOJIAIT  BHIIPABAATE [epe
CBAPKOH KOHUbI TpyO, HMEMIIHX OBaJl B CEUeHHH M OTKJO-
HEHHA B pasMepax HapyXHBIX aHameTpoB. OBajJbHOCTL TPYO
H OTK/JOHEHHS B pa3Mepax Hapy:KHnulX AHAMETPOB BO3HHKA-
10T OT HepaBHOMepHOro Harpepa TpyG Ha coJHlle, ocoGeHHO
B I0ZKHBIX paHOoHaXx.

HarpepatenbHblit 3JeMeHT O YCTAHOBKH BLINOJHEH B
BHAe KOJbLA MJH MeTH H3 TOHKOJHCTOBOH HepiKaBellleH
craan tuna IX18HIT ¢ BuicoKMM OMHYECKHM COMNPOTHB-
JEeHHEeM.

Topubt Tpy® oaHHaKoBOro jgHaMerpa 3alHILAOT H 3a-
Kpemasiior xomytaMu., Mexay HHMH yCTaHABIHBAIOT Harpe-
BatedbHoe KoJbWo. Topubst TpyO MpPH IIOMOIUM [OJABHIKHOI
nyaTopMbl NMPHKHUMAIOT K HarpesaTeJIbHOMY KOJbLY H [0
HEMY NPONYyCKAalOT 3JeKTPHYEeCKHH TOK, NOBBILAIUHA TeM-
nepatypy kxodabiia jgo 180—200°, mocsiegHee pasorpeBaet
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noiuatHaen (puc. 15). Ilpu 3T1OM nOJMM3THIEH MEPEXOJHT
W3 TBEPAOro COCTOSIHHA B Bf3Koe, 3aTeM IOABHKHYIO MJaT-
¢dopMy OTBOAAT, HarpeBaTe/bHHIH 3JEMEeHT BLIHHMAKOT H
pasorperkbie KOHIBI COEAHHAIOT MO AaBJjeHHeM no | kec/cm?.
Beanunny nepefaBaeMoro JAapBJieHHSI KOHTPOJHPYIOT MO crie-
IHaJabHOMY yctpoicTBy [/. OcTthiBas, MOJH3THAEH 3aTBep-
AepaeT, H, TakHM oO6pa3oM, noJydyaeTci CBapHOH CTHIK.
B mecre cBapKku Kak ¢ BHelIHeH, TAK M ¢ BHYTPeHHeH cToO-
POHLI 06pa3yloTcs BHIJIECKH MaTepHada — BaJqHKH (rpathi)
BeicoTOH 1—2 MM,

Mceenenopanns nokasadiy, UTO 3a4HILATh BAJUKH He CJe-
AyeT, TaK KaK 3TO CHHiKaeT NMPOYHOCTh CTHIKA.

Boibmioe BAMSIHHE HA pPaBHOMEpHOE OMJaBJeHHe TOPLOB
TPpy0 OKasniBaer BeTep, JOXKJb, OCOOEHHO NPH TeMnepary-
pe Boanyxa Huxe 15°, [TostoMy CTHIK TIPH CBapke HYMKHO
HakKpbIBATE Ope3eHTOM HJIH CHENHAJBHBIM KOJMaKOM H3 Op-
FAaHHYeCKOro crekJa, 4toObl MOMKHOQ OBLIO HAOMIOAATh 34
CBapKoii, He NOAHHMAs
ero. Kpome Toro, utogs
MOJAYYHTh NMPOUYHBIH 110D,
HYKHO nepej cBapKoil
HAaNMHJbHHKOM  OYHILATH
OT NMbLIH TOPUE TPVO.

YeraHOBKa JJISL CBap-
KH CHabKeHa 3JIexTpo-
CHJIOBHM obopynoBa-
HHeM H nipubopamiu aad
PeryJIHpOBAHHA M KOHT-
pOaIs CHJIBl TOKA M Ha-
NpAXKeHus. JIeKTpomi-
tande (puc. 16) ocyuie-
CTBASAETCA OT MOCTOSH-
HOH 3JIEKTPOCETH HJIH OT
epeBHIKHON  3JIEKTPO-
CTAHITHH: p=220 =4,
=50 ey, norpedasemas
MOLLHOCTE YCTAHOBKH
N=2 gxar. Hanpaxe-
HHE  OT TepeBHAHOH
9JIEKTPOCTAHIHH TMOJAer-

Cil Ha EE)HTGTPELHC‘EPGFME_ Puc. 15. Pasorpesaune (naas/ieine)
Top (PHO-250-2  wmanm o008 coennnsiempix moanstuienoseix

PHO-250-4), or wuero — Tpy6.
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Ha cuaopoit Tpanchopmarop (OC-2/05), a 3atem Ha narpe-
paTeabHBIH saeMenT. I1pu noMouln aBroTpanchopmaropa Ha
KOJblle YCTaHaBJHBAeTCA oONpejeseHHas cuia ToKa, HeoO-
XOAHMMas JAJA HarpeBaHHsl KoOJblla /10 HYKHOH Temmepary-
poi. Hanpsiakenwe u cuay Toka perynaupyior asrotpaiicdop-
mMatopoM BpyuHyio. CuaoBoit Tpaucdopmartop yMmenbliaer
HanpsizKeHue 10 9—06 8 H COOTBETCTBEHHO YBEJHUHBAET CH-
Jdy ToKa. Bee 310 obGopynoBatine MOHTHPYIOT Ha CrHellnab-
HOH TeJdexKKe M MepeaBuraloT mnmo Tpacce Tpy6onpoBoja

BPYUHYIO.

P TR
O
? |

AN-25 PHO-250-2  TPOC-%/05 .

Puc. 16. 2aekrpuueckan cxeMa YCTAHOBKH A8 CBaPKH TMOANSTHICHOBBIX
TpYO.

Takas ycraHobka npeamasHaueHa A1 coeAHHEHHS B M0-
JEBBIX YCJOBHAX NPHMEHAEMBIX B HPPHrallHOHHOM CTPOMH-
TEJbCTBE MOJHITHAEHOBbIX TPYO auamerpom a0 400 sy u
OoJree.

ITpu TtakoM coeaunenun TPyG He HYMKHBI MY(DTH H pac-
TPYOBI, 4TO YACIIEBJASET CTPOHTEALCTRO.

Ycranoska pasi pesku 1py6. [Tpu crpontenncrse Tpyoo-
MPOBOAOB H3 MNOJHATHJIEHOBLIX TPY6 B MOJMEBLIX YCJIOBHAX
YacTO BO3HHKAET HeoGXoAHMOCTH pesaTh TPyObl u obpe3aTth
KOHILBI, 4TOOBI MOJYUHTL POBHYIO MOBEPXHOCTH TOPIA. DTH
paboThl BHIMOJHAIT NPH TOMOILH MeXaHH3HPOBaHHOH YyCTa-
HOBKH AJIi Pe3KH MNOJH3THAEeHOBBHIX Tpy6 (puc. 17). Ha
Bamy sJiekTpoaBHratens / mounocteio 150—250 a7 zakpen-
JeHa UHPKYJfpHas nuaa 2. JIeKTPOABHraTe b ¢ NMUJI0H NpH
NOMOLLH 1apHupa [3 KpenuTcs Ha CKOJAL3ALlEM AHCKe 6 H
MOKEeT (PHKCHPOBATLCA Kak B Hepabouem npHMOAHITOM, TAK
H B pabouyem (puc. 17,6) nonoxenuun cronopom I10. Ckosb-
3AILHH JIHCK MPH MOMOWH ABYX pyuek /2 u 14 momer cBo-
00IHO BpalaThCsl MO OKPYKHOCTH B ABYX Hanpas/siiolLHX
Kosibllax 4 u 5. Kosbllo 5 xectko coeauneno ¢ natpyvokom 7,
KOJbLO 4 KPENHTCA K KOAbIY 5 60aTaMu 3, KOTOPLIMH pPeryJiH-
PYIOT 33a30p MEXKAY CKOML3AUIHM JAHCKOM H HANMPaBJasIOUHMH
kodeuaMu. Iatpy6ok 7 ssaserca ocHoBaHHEM mpucnocobite-

ol



Puc. 17, CxeMa ycraHoBKH A/f PesKH MOJHSTHICHOBEIX TPYO:
a — obutHit 8un; O —Bua ¢ Topua TpyOw (paGodee nonomenne): [ — anektpo-
ABHraTeénb; 2— OHPKYAIpHaAA nHaa; J — Goarsl; 4, 5 — koneua: 6 — QECK:
/ — natpyGox; & — moausTHacnonas TpyGa: 9 — BHHTOBON YiOD: I — cTonop;

1l = xowyx ana nuaw; 12, 14 — PYUYKH; JJ — lmapHup.
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nus. BHyTpeHHHuH Auametp ero Ha 3—8 Mam Ooablle HapyxK-
HOro AHaMeTpa paspe3aeMoil noJusTHJIeHOBOH TpyObt 8. [la-
TPyOGOK 3aKpemysior Ha TpyGe BHHTOBLIM yrnopowm 9.
MOXHO NpHMEHATb 3JEeKTPOABHIATENb TPeX¢as3Horo To-
ka mapki -All-23-A, momnocteio 50 61, v=236 6, =200 ey,
n=3000 06/mux HA Bally NHJBLHOTrO, JHCKAa.
IThTaeTcs ycTaHOBKA OT TNeEpe/IBHMKHOH 3JMEKTPOCTAHILHH
ek s HJIH MOCTOAHHON 3JEKTPHYECKOH CeTH
. — 2208 Tpexdasnoro Toka (puc. 18).

. Ilpouecc pesku 3akJjouaercsa B
J| cjAeAyIoleM: MpHCnocodJeHHe ¢ 34-
gy ne-5 DHKCHPOBaHHONH B HepaGoueM TOJO-

MEHHH IMPKYJ/JILHOH NMHJOH YycraHas-
?’Ff”ﬁ'ﬂﬁ nTUBalOT Ha TpyOGe W KpensAT Ha Heil

BHHTOBBIM ymopom 9. Ilocie BRJlOYe-
HHA SIEKTPOABHraTessl LUAPKyJApHaf
@ nHJa Omyckaercsl, 0JHOBPEMEHHO Je-

Jas npope3s B Tpybe, H (PHKcHpYeTCA
cTonupoM B pabodyeM HHIKHEM [10JIO-
Puc. 18. Cxema momco- JKeHHH. 3aTeM IIHJa nNepeMeillaercs
CAMHEHHA YCTAHOBKH [I0 HAPYXKHOH MOBEPXHOCTH TPYOLI H
RAR  pesKi MNOMMSTH-  paocnpryBaer ee.
JeHOBHIX TpyD K 3.ek-
TPOCTH. C moMOLIbIO SJEKTPONMHJABL s
| Pe3KH TMOJHITHJICHOBLIX TPYO MOXKHO:
MEXaHH3HPOBATH TMpOIECC PEe3KH MOJH3THIEHOBBIX TPYO
nuaMerpom 0 400 ms, Tak KaK ycraHoBka cHabxkena Habo-
poM naTpyOKOB CO CKOJMIbL3AUIHM JAMCKOM H HampaBJ/AOlHMH
KOJIbILIAMH; T0Jy4aTh POBHYIO MJAOCKOCTh TOpUA, CTPOro
nepneHjuKyJaaApHyl0 K ocd Tpy6ui. Ilpn sTOM mpOH3BOAH-
TeJBHOCTL TPYJAa pesko yBeauuuBaercd. Urobel mepepesath
Tpy6y anamerpom 300 mm, Tpebyerca 1,5 mun (Bxiouas
BpeMsi YCTAaHOBKH [pHCIOCODJICHHS HA Tpybe), B TO Bpe-
M8 KaK NPH pyuHoil pesxke 3aTpauusaercs 12—20 mun.

Takasi ycranopka tpaiucnoprabenbia B [MOJIeBBEIX YCJIO-
BHSIX — H3TOTOBJIEHHAR W3 aJIOMHHHEBBIX CIJIAaBOB OHA BECHT
7 ke, u3 ctaan — 14 ke.

Pyunasi ¢pesa aas Topuoekun Tpy6 M3 naacrmacc. Hro-
6Bl MOJYYHTH WIOB BBICOKOrO KauecTBa NMPH CTPOHTE/ILCTBE
TpyGONpPOBOJOB H3 MJacTMace, HeoOXOAHMO IVIOTHOE COMpPH-
KOCHOBEHHE TOPIOB cThiKyeMbIX TPy6. las sTOro noapesaor
HAN 3auNIL2I0T TOPIL HOXKOBKOI, pammujiem HiAH JPYraM
HHCTPYMEHTOM. DTH ONepauHu BechMa TPY/LOeMKH.
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Puc. 19. Pyunaa dpesa Ans TopuoBblX TPy0 H3 naacTMacc:
| — 3aMUMHOC KOMbIE; 2 — HOMH; J — PYUKH.

[Tpu momouu ¢gpesnt (pue. 19) MOXKHO OBICTPO H TOUHO
MOJOrHATh TOPIBI CTHIKyeMbix TpyO. Takas (pesa COCTOMT
M3 ABYX Kodell /, pasHoHAmpaBJeHHHIX HOXKeit 2 M pyyek J.
KoJsbila MMeIOT ITOJIOUKH, TO3BOJAIOLHE LEHTPHPOBATL (pe-
3y Me/]y TOopuamH cThiIKyeMbix TpyO. IHoxu kpensit Mexay
3AKHMHBIMH H MOCAJ0UHLIMH KOJIbIAMH pajaHalbHO Ha pac-
croaaun 40—80 MM oauH OT APYroro.

3auHLaloT KOHIb Tpy6 chenyoniuMm ob6pasom. TpyoOhi
VKPENJSIOT Ha yCTaHOBKe aas cBapku. Mex 1y TopiiaMu BBo-
nsit (hpesy moJoYKaMH cBepxy Tpy6. 3ateMm TOpUbl TPYO
NPHAKHMAIOT K HOXKaM ¢pessl, KOTOPYIO NOBOPAYNEBAIOT TO B
- OnHy, TO B Apyryio ctopony. Ilpn nooporax ¢pess TOpPILb
Tpy6 3auHINAIOTCA.

Ycranoska aas ¢opmoBanus OypTHKa HA KOHLAX NJaacT-
maccoBbiX TPyd. Apmatypy H (hacoHHBIE UaCTH H3 IJIACT-
MAaCCOBBIX MaTepHasJoB auaMerpoM GoJjee 150 mm elle He
usroropasior. IToatoMy npuMeHAIOT MeTaJdJnYecKHe (hacoH-
Hble YACTH H apMaTypy.

[TnacTmaccoBbie TPYGbI COEHHAIOT C apMaTypoH U Me-
TaJlJuvecKHMH (hacOHHBIMH uvacTaAMH (uanuamu. K konumam
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TpyO nOpHBAPHBAIOT WAl NPHKAEHBAIOT MNJACTMAacCcOBHIE
¢aaHubl, Oyxkebl ¢ GopraMH, KpYroBble KOJblla ynopa
WIH JdenaioT pa3dyproBky TpyO. B mocaeanux cayuaax npu-
MeHAlT cBobGoanble daanuel. CoeauHenne Ha CBOOOAHBIX
(1aHLax ¢ Henoab3oBaHHesm OYPTHKa Ha Kolle TpyObl ABJI-
ercst HanboJjlee MPOCTHIM H IKOHOMHUHBIM, OJHAKO HaIdeHK-
HOCTb TAKOro COeJAHHEeHHS 3aBHCHT OT KayecTBa H3roToB.e-
A OYpTHKA.

CyliecTByloT pasinukbie nprcnocobJexns jas pasdyp-
TOBKH nJaacTtMaccoBhiX Tpy6 anaMerpom Mmenee 150 .

IIpuuuun paGoTsl 5THX NPHCNOCOGJEHHI 3aKAIOYAETCS B
caeaviolulem. B 3axkumnom ycerpoiictBe 3akpenssior Tpyo6y.
3ateM Kowuell TpyGbl HArpepaioT J10 MJIACTHYECKOrO COCTOS-
HHfl H HA Hero HaJABHTalOT ONpPaBKy (NyaHCcoOH), NMPH MOMOLLH
KoTopoil oTrubGaercs W popMyeTca OYpTHK.

Cxema ycraHoBkn AJs (pOPMOBKH B TOJEBBLIX VCJOBHSAX
OypTHKa Ha KOHUAX MOJHITHJIEHOBBIX TPYO JI00bIX jIHAMET-
poB mokasana-Ha pHcyHke 20,

Ha stoii ycTtanopke mpeiBapHTeNbHO Pa3orpeTbiil KOHeIl
TPYOBI 3arubaeTca Noja oCTPLIM YIJIOM NPH NOMOIH ONpaBKii,
3ateM OTOrHYTHIH OypTHK dopmyercsa noa yriom 90° kK ocu
TPYVOBI NPHKHMHBIM (danuem,

YcraHoBka npejacrasaser co6oit pamy 9 ¢ ykpenjeHHbI-
MH HA HeH XOMYTOM H GOpMVIOLIHM yCTPOHCTBOM. XOMY-
TOM 2 3aKpemisiioT MmiacTMaccoByio TpyoOy, oH obopyjoBan
peryJupyemMbiM 3aKHMHBIM YCTPOHCTBOM, KOTOPOE COCTOHT
H3 Goara 12, puuara I0 n ynopa 11. ®Popmyioulee GypTHK
VCTPOHCTBO COCTOHT M3 onpaBKH 3 u 000HMB 4 ¢ NMpHIKHM-
HuM daanem 5. [Tpu spamwenun sunita 8 onpanka 3 nepe-
Asuraercsi BMecte ¢ o6oiMmoit 4. OGoiimy, B CBOIO oUepelb,
MyTeM NOBOPOTA OCH ¢ KyJaykKaMu 6 pyuxoii 7 MOMKHO nepe-
MEIATh OTHOCHTEJILHO ONpPaBKH,

HAa nonyvyenus pasGyproBanHoro naTpy6Kka NpOH3BOAAT-
cA cJeayiollHe onepaunH.

Koneu nosustuieHoBoii TpyGul pasorpepalT B TeXHHYE-
CKOM TJHIlepHHE A0 MJIacTHYeCKoro cocrosuus. [anuepux
Mojl0OrpeBaloT B ajdekTponeun (puc. 21). ;

B neub 3a/HBAIOT TEXHHYECKHI TVIHIEPHH ca0eM 7() MAt |
HarpesalpTr a0 Temnepartypbl 125—130°, B Hero onyckator
KOHel[ MOJH3THIeHoBoro natpybka va 3—95 mun. 3a3T0 Bpe-
M#A KoHell TPy6u! aannoi 60—70 sm narpesaercsa A0 TeMmrme-
parypet 120°, ITpu narpepauun rJuilepuia Bbillie onpejleien-
Hoit TeMnepatyphr (130°) MoiKeT NMPOH30HTH B3PLIB, NOITOMY
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Puc. 20. Cxema

YCTAdHOBKH AA E‘pﬁ}'ﬂdﬂﬁﬁﬂ ﬁ}"p']'lli'{ﬂ Ha [144CT-

MAaCCOBHIX TpyOax:
a — nepea  thopmonansem: O — noayuenne OGyprexa; [ — TpybGa; 2
MYT; J-— onpanka; 4 — ofGofima:

{f—pyuka; 8 —pHnr; 9=

— ;".l'}-
5 — npuacuvuonit $aanen: o — KYJNadeH;
pama; 10 — puuar; I — ynop; [2 — Goar; Tpy-

Ga ¢ OGypTHKOM.

L]



11e00X0AHMO CJEANTL 3a ero TeMmiepatypoi. B sjexTphuye-
CKYI0 cXeMy BBOAAT Temlosoe pene (Hanpumep, PT-200), .
KOTOpOe aBTOMATHYeCKH pasMblKaeT lienb, KOrja riaHuepHH
nocTHraer onpeaeaenHoit Temmepatypu. [Ilocie Toro Kax
KoHell naTpybka wHarpeBaerca A0 Temnepatypst 120°, ero
BLIHUMAIOT H3 Meul | 3aKpenJisioT B XOMYTe YCTaHOBKH
dopmoBanusi Oypruka. [lutanme saexkrponeun (pue. 22)
ocyutectsisierca ot saekrpocerd 220 uau 380 8; norpebJisie-
Masg MOLIHOCTL 4,0 K&T.

PIe0

/
/_

Apicoma
E'::ﬂ;'?

20UUEPUNE

Pitc. 21, Jaexrponeus AJAA pasorpesa
FARLepHHA:

[ — Tenaosoll saeMeHT; 2 — 3alIHTHLA KO-
wmyx; J—renmsoe peae PT-200; 4 — pHcK
Q oTsepeTHAMH; 5 — wopnyc neu; & — apTo-
MaTHuecKH nepexaouaTeas THna All-25-3MT.

Bpauiennem BHHTAa dopMylomee YCTPOHCTBO Mojaercs
Brepea, W pasorperas uacte TpyObl orruGaercda nepenHeH
YACTHIO MAayHCOHA.

C nmomouikio pykoatkn oGoiiMa mnepemeniaercs OTHOCH-
TeJILHO TNayHCOHA, H NPHKHMHBIM ¢JaHUeM OKOHYaTeJlbHO
dopmyerca OGyptuk (puc. 20, 6).

[MTocae octhianus chopmoBannoro 6ypTHka J0 TeMiepa-
Typsl 40—50°, na uro sarpaunBaerca 10—15 sun, maTpyGoK
BHIHMMAIOT M3 YCTaHOBKH.

Ecan sta ycTanoBKa HCMOJIb3yeTcs B CTallHOHAPHBIX yc-
JOBHAX, mpouece (opmoBanus OypTHKAa MOMKHO MeXaHH3H-
poOBATh.
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Pre. 22, CxeMa BEMOYEHHA 3SACKTPOHArpeRaTENLHON Meyl,

HopmaapHas pafora cxemst Ha 220 @; npH BEAKYEHHH CXeMH B SJAGKTPOCETh
380 & nenb VYOPABACHHA BKEJAWOYaTe Ha daiy U Hoab: PT-1 (1); PT-1 (2) nopMmankb-
HO 3aMEHYTOE HEOOMHCHHE,
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Pue. 23 |-JA]JHHTbt-uﬂﬂtmhm}-'m{u Ha MOJHSTHIEHOBEIX TpybonpoBoaax:

(& — CO2OHHCHHE METAMAHMCCKOrGg CTORKA FHAPAHTA C NOAHSTHACHOBLIM Tp}fﬁﬂnpn-
BOOOM D[pPH NOMOILH celenkH " Getonnoft TymOu; O — coeAHHEHHE MEeTaJauHqee-
KOro cTofka-TpodHHKA C© MNOAHSTHACHOBWIM TpyOonposogfoM npH nomouin oTlyp-
TORBEH H cpobGoaHoro daanna; J — KnamaHHad 3ajpHEKar ¥ — MeTaJanuccrui
croak, J— Getounan tymba; 4 — noaMsTHAenonas TpybGa; 5 — cegenka; 5 — dna-
Hel cTofAKa-TpofiHHKa; 7 — ceofoaumft daanen; & — noansTHAeHOBAR TpyGa:
8§ — peannopaf nporaagka; J0 — tpofluHK cronka; Il — MecTo npUBapEH naTpyOKa

¢ oTOYpPTOBKON K noansTHaeHomofl TpyGe.
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s coeamHenus ¢ MeTaJaHuecKuMH (acOHHBIMH YacTi-
MI Ha naTpy6oK ¢ OYPTHKOM HajlepaloT cBoboanblii duanel
H 3aTem naTpyOOK NPHBAPHBAIOT K NOJHITHJICHOBOMY TpyoHo-
nposoay. Ilocae 3sroro cBobopubiii (aaHelnl coeaHHAIOT C
panuem gaconnoit yacth 6oaramu (puc. 23).

CTPOMTENLCTBEO HAMNOPHLIX
NONHITHUNEHOBEIX TPYBOMPOBOLAOB
3AKPBITBIX OPOCMTENIbHBIX CHCTEM

[TonustniaeHoesle TpyGONPOBOAL MOMKHO MPHMEHATH MDH
CTPOHTENBCTBE 3AKPLITHIX OPOCHTENBHBIX CHCTEM KaK ¢ caMo-
TEYHO-NATIOPHOH CeTLIO, TAK H € MeXaHHYECKOH nmoaaved BO-
Jbl B 3aKPLITYIO ceTh. [lnamerpsl TpyOonpoBogoB H A0MYy-
CTHMBIE JaBJeHHA JJA HHX MPHHUMAIOT MO BPeMEHHBLIM Tex-
HHYECKHM ycaoBuaM «Ipy6el  HanopHbie H3 NOJAHITH/IEHA
peicokoil nutotHoetn MPTY 6 Ne 05-917-63».

OnsbiTa NpHMeHEHHA 3aKPBITHIX OPOCHTEABIBIX CHCTEM C
NOMHITHACHOBLIMH TPYOONPOBOAAMH B PAas3JHYHLIX KJHMAaT!H-
YECKHX H reoJiorHdyeckux yeaosuax ner. Ilostomy moaustuie-
HOBEle TPYOONpPOBOAB MOXKHO MNPHMEHATH TOJBKO B TeX
paiionax, rjae raydouHa npomep3anusi He Godqee 0,6 s Yrodu
TpyOONpoOBOAbLI He MHOABEPraJiich BO3AEHCTEHIO OTPHLLATE b=
HBIX TeMmmepaTyp, HX HYXKHO 3aKJaJbiBaTh HHMKe rayOHiHbI
npomepsauusa. Ilpu stom pasamnocTh nepenajgop TemMmnepatyp
6yaer 15—20°.

Ecian nonusthienossle Tpyoonpoeoanl OYAYT nNpomep-
3aTh, TO nepenaja TeMmnepatyp nosbicuTcs gao 30—40°, npu
3TOM JHHeliHble Aedopmauud TPyOONpPOBOLOB YBEIHUATCA .
B 2—3 pasa. Kaxk ckaxyrcs takue AedopmMalHH Ha npod-
HOCTH MOA3eMHBIX TpyOonpoBoaoB O6OJBIIHX JAHAMETPOB,
ceHuac CcKasaThb TPY/HO.

TexHnonorus cTpoutTe/bCTBa MOJAHSTHICHOBLIX TpyOOMpo-
BOAOB 3aKPbITOH OPOCHTE/]bLHOIl CETH CKJalbiBaeTcsa M3 che-
JYIOLLHX Ofepalui: noAroToBuTe/bHbie paboThl, paspaboTka
TpaHlled, MOHTax TpyOonpoBoja H MNpeaBapHTeJbHas on-
peccoBka ero, VkJajaka TpvOoonpoBojla B TpaHlleH, 3achilka
TpyOONpPOBO/IA, OKOHUATE/NLHAS ONpecconka.

TpyGonposoa ykaaabiBalOT B TpaHLIel MOcC/e ero npej-
BAPHT@JLHOTO HCNObLITAHHA NHEeBMATHYECKHM cnocoboMm co-
riacio «BpeMmenHblM yKazaHMsM 1O TNOJA3eMHOH YKJIalKe
MOJHITHJIEHOBbIX Tpy6 aas Bojonposoga CHI88-61».
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TpyGonpoBoji MOHTHPYIOT H NPOBOAAT MNpeaBapHTENbLHbIE
HCNBITAHHS €ro Ha MOBEPXHOCTH 3eMJH Yy OPOBKM TpaHLIeH
(1—2 m ot 6posku). [lostomy paspabaTbiBaTh TPaHILECIO
HY>XHO ¢ BeIGpocoMm rpyHTa Ha oauy cropony. Jas 3To1o
foJibllie BCero NoAXoAaaT skckapatopbl tuna 3P, ITY u
IPT. '

Jusi yMeHblieHHs HanpsizKeuuit B tpybonpoBoje, BO3-
HUKAIOLIHX NPH H3MEHEHHH TeMNepaTyphbl, ero ykjaaablBaioT
¢ HeGovIbIIHMH H3TH6AMH, TaK Kak MOA ACHCTBHEM TeMile-
patyp JIHHA TOJM3THJEHOBOro  TpyboipoBoja H3Me-
HseTcs.

Tak, MHHHMAJBLHYIO WIKUPHHY TPaHIIEH N0 AHY AJA NOJHU-
3THJIEHOBBIX TPYyOONpPOBO/OB, COeAHHAEMBIX CBAPKOH B
CTHIK, TIPHHHMAIOT .paﬂﬂuﬁ ﬂ—E'U,E M {D— Ha.]J}f}HHb[ﬁ JAHAa-
merp Tpybomponoaa B M),

YKaaaslBaTh NOJIHSITHICHOBbIe TPYOGONPOBOALI MOXKHO Ha
€CTEeCTBeHHBIH PPYHT HJIH Ha MCKYCCTBEHHOE OCHOBaHHE.

EcTecrBeHHbM OCHOBAHHEM MOTI'YT CJAYIKHTH MecyaHbie,
CyrJIHHHCTBIE B rIHHUCcThie rpyuThl. He caeayer ykaaabniBath
MOJHITHACHOBble TPYOONPOBOALI B rpaBeliCTEX IPyHTAxX H
Ha M[OJYCKalJbHOM M CKaJIbHOM OCHOBAHHHM, HO MOXKHO B
NpocajOYHBIX TPYHTAX H IPYHTAX, MOJABEPIKEHHBIX MyYE€HHIO.
OcTtpeie yrybl KaMHeH HJH I'PABHA MOryT c/leaTh PakoBH-
Hbl WJIH BMSTHHBE B CTeHKaxX Tpy0, ueM oc/iabAarT ee ceueHue.
B stux cayuyasax tpybonpoBoilbl YKJIaALIBAOT Ha HCKYC-
CTBEHHOe OocHOBaHHe ToJiuiuuHOi 10 cM M3 mecka MJIH MAT-
KOro rpyHTa (CYrJIHHOK, BepXHHH PpacCTHTEJbHBIH CJIOH
H'T. ).

[Ipu onyckanHu B TpaHuien TPyOONPOBOAbLI HCIBITHIBAIOT
OoJ/iblIHEe HaNpAXKeHus, H NpH HeDpexHOM* BHINOJHEHHH
9THX paboT MOryT HapyliaTtbcsl cBapHble COeJHHEeHHS,

YKiaabiBaTh TpyOONpPoOBOA B TpaHIUE MOXHO Kak Of-
HHM (puc. 24), Tak M JABYyMsl aBTOKpamamu HJH Tpybo-
yKJaaauukamu, a Tpybonposoabl auaMerpoM go 200 mm M
BPYYHYIO.

[Ipn yxkaaake ABYMSI KpaHaMH PaccTOSIHHE MEXKAY HH-
MH M3 YCJOBHMI JKEeCTKOCTH TpyOonpoBojla MNPHHHMAIOT
15—20 x. PaGoThl BBINOJHAIOT B CJAEAVIOLLEH NOCIEA0BA-
TeJbHOCTH. | 0JIOBHOH aBTOKpaH NpH INOMOLLM MArKOro Tpo-
ca 3axsarbiBaeT TpyOOnpoBoA H NOAHHMAET e€ro Haja TpaH-
ureeif. B 310 BpeMsr BTOpOIt aBTOKpPaH 3axpaThiBaeT MPHIIO-
HATYIO YyacTh TpyObONnpoBojaa W ONYCKAET ero Ha JAHO TpaH-
HIeH, 3aTteM OH MEPEeXOAHT Blepel, CTAHOBACb FOJOBHBIM, A

o Jwanron ", M. 453



Pic. 24. ¥xknaaka noawsTHieHosoro TpybGonposoja (D—300 mwm)
B TpaHWew OAHHM ABTOKPAHOM,

Apyrou nojjep:uBaer TpyoonpoBoj Ha Becy H nMepeMeniaer
ero K tpaHuwee. Ha nopoM mecTe rojloOBHOH aBTOKpaH IIOJi-
HUMaeT HOBLIH YYacToOK TPyOONMpPOBOAA, a BTOPOH ONycKaer
yacTh TpybonpoBoja B TpaHuielo, 3areM onepauHsa MNOBTO-
psieTcHs BHOBb.

[Ipu yxaaake tpy6GompoBoia OAHHM aBTOKpPAaHOM Ha-
ABHKKY M ONycKaHHe TPYGONpPOBOJA BLITOJMHAIOT Pasjiesih-
HO. [lBoe pabouux uayT Bliepead OpHrajbl H VCTaHaBJHBa-
oT uepes 2,5—5,0 & aHKepHble JIEXKKH NONMEpPedYHBIM cede-
Huem 100100 mm, mounoin 2,0—25 . Kpan noanumaer
yacTe TPybONmpoBOAa M ONYCKAET ero Ha. Jexku. YJIOMXKHB
Ha JIeXKH TpyOonmpoBoja, KpaH MNepexoAHT K €ro Hayadgy.
ABTOKpaH 3axBaThiBaeT TpPyOOmpoBoj, paGoune BLIHHMAIOT
IBe TepBble JIeKKH H NPHIOAHSITBIH yyacTOK TPyOONpoBoia
onyckaloT B TpaHmew. Paboyre OTHeNIAIOT TPOC, KpaH Iie-
PEXOAUT JaJibllle MO Tpacce, H UHKJ YKJIaJKH MOBTOpPsieTCA.

Ha pucynke 25 nokasaH yJIOXeHHBIH B TpaHileld MOJH-
ITHJeHOBEIH TpyGonpoBoa auamerpom 300 .

BoipoBHeHHbII B TpaHuiee TPyOOonpoBoja Mociae MNMPHCO:
eIHHEHHA K HEMY THAPAHTOB 3achllalOT BHauaje IPYHTOM
BPYUHVIO. BricoTa 3achiIKH Ha/JL BEpPXOM TPYObl He AOMIKHA
oeiTh MeHee 10 cm. [locsie OTCHIMKH 3aUMTHOrO CJOA TPaH-
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Puc. 25. CaMoTeuno-HANOPHHI{ MNOJAHITHIEHOBLIT TpyGonposon
nuasmerpom 300 ma, ynoxenuwit B Tpanmeo (lamxukekas wacTs
lonopmofi creny, 30Ma KoManjosauua gKamana TM-2).



el sacbinalot Oy/JpJ03epoOM WIH APYrHMH MeXaHH3MaMH
rPYHTOM H3 oTBaJja. TpybGompoBom Jy4ie 3achinath B TO
BpeMsi, KOrja teMmnepatypa ero Gyaer MHHHMaJbHOH.

KaueCTBOM.

NPOYHOCTE CBAPHLIX COEAMHEHMH
MNONUITHUIEHOBLIX TPYE

JloJqropeuHocTh MOJAHSTHJACHOBLIX TpyGONpoBOJOB 3aBH-
cuT B GOJBIIOI CTENEHH OT IMPOYHOCTH CBAPHBIX CTHIKOB,
MOTOMY TPH CTPOUTEJbCTBE HeoOXOAHMO CJeJHTh 3a HX

TexnuyecKHMH

VCJOBHHAMH PEKOMEHAYCTCH

OIEHHBATH MPOYHOCTH CTHIKOB TPYO no HCHbITAHHSAM Bbipe-
30K H3 TpyO — cTanaapTHbix oOpasuoB (JomaTox).

Menbitanus o6pasnon cJeayer MPOBOANUTL ABaXAbL: B
iayaJje U B NepHoj CTpoHTesdhcTBa Tpybonposona. [lepsoie
HCTIBITAHHSA TPOBOJAAT IJs ONpeJeeHHsi NMPOYHOCTH CTHIKOB

Puc. 26. Harortosnennc obpasuna aan
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HCTBI T,

MpH  JaHHOM peKume
CBAPKH M YTOUHEHHS ero.
JIns sTtoro ceBapuBaercs
necsiTb CTBIKOB, M IO
HCMBITAHHIO MX YCTaHAB-
JIHBAGTCA CpeaHHH Mpo-
IIEHT MNPOYHOCTH CTHIKOB
Mo cpaBHeHHIO ¢ NpoU-
HOCThIO MaTepuana cre-
HOK TpyOnl. Moo cuu-
TaTh, HTO MPOYHOCTH
CTHIKA Y/AOBJIETBOPHTE]L-
H4dH, €CJIH OHa COoCTab-
aser He Menee 807%
MPoOuYHOCTH TPyO.
npoLecce CTPOH-
TeJAbCTBA  JKeJaTe/IbHO
BBIPE3aTh JIOMATKH 13
CTHIKOB  Tpy0omnpopojia
yepes  Kaxcaoie H00-—
800 M H npoBepATh HX
Ha NPOYHOCTL MpPH pac-
THAMKEHHH.
[TonustunenoBsie Tpy-
OONpoBoJL  TOJMLKO HAa-
YHHAIOT BHEAPATHCA B



HPPHraiHMio, NosToMy, noka He 6yaer npuobGperes onpeje-
JICHHBIIl HaBBIK Y CTPOMTEABLHBIX OpPraHH3alMi M0 TeXHOJ0-
FHH CTPOHTEJIbCTBA TaKHX TpyOOMpOBOAOB, HVIKHO TNPOBO-
JHTb HCTILITAHHA CBapHBLIX cThikoB, Huyke npuBoaum Mero-
AHKY TaKHX HCNbITAHHH.
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Puc. 27. llltamn npeccopmul mas BepyOKH o6pasuos
(MoMaToK) H3 NOJAHITHAEHOBHX TPYO.

M3 T1pyOnl BuipyGaioTcsi JONATKH Ha MeXaHHYeCKOM
npecce (puc. 26) ¢ nomowpio cneuHadbHEX npecchopm.
Pasmepnl X onpeaejsiloTcs TOJIUIHHON CTeHKH TPyObI, M3
KOTOpOil Bhipe3aiorcsa Jonatku., Ha pucynke 27 npupenenbl
ocHoBHble pasmepbl npecchopmul corstacio 'OCT 4649-—55
«Onpepesense npefaesa NPOYHOCTH TPH  PACTAKEHHH»,
[Ipecchopmy mMOKHO u3roToBIATE N3 craqan HUI-45 nau us
HHCTpYMeHTa buoi crayn. Cjaelyer OTMETHTh, YTO NpPH H3-
FOTOBJICHHH JIONATOK MPOHCXONHT MEeXaHHYECKOoe Mopperkie-
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HHE CTPYKTYpbl H3ACIHA,
YTO  HECOMHEHHO CKaabl-
paeTcss Ha pesyjabraTtax
UCNBLITAHHH, MO3TOMY 3THM
METOJ0M  peKOMEHAYyeTCs
[OJIb30BATbCS TNPH TpeaBa-
PHTEJBHLIX MHJIH CpPaBHH-
TeNbHBIX HcnbiTanuax. B
HalleM cayyae 3TOT CHo-
co0 HMCMBITAHHA  BIIOJIHE
npuemaem. KpaTKoBpeMmed-
HEI€¢ HCIBITAHHH I'I[JE}].CTHE-'
JSIIOT HHTEepec JJsi NpoHu3-
BOJICTBEHHOTO KOHTPOJIA
KayecTBa H3MIeJHH, a Tak-
e TpH  CPaBHHUTENLHHOMN
OLeHKe, HanpuMmep IpH
CPAaBHHTEJNbHON OLEHKE Me-
- XAHWYEeCKOH mpouHOCTH 00-
pasiia co CTHIKOM ¢ obpas-
paMH H3 OCHOBHOTO MaTeE-
pHaiaa Tpyo.

Ins nosyyeHus J0CTO-
BEpPHEIX JaHHBIX O MexaHH-
yecKHX CBOHCTBax HsJe-
JUH  HYKHO TPaBHJIBHO
BoiGpaTh o00pasubl JLIs
uenolTanuit. Ma  cBapmoro
cTelKka Oepyr 15 obGpas-

Puc: 28. Pﬂspymllaﬂ mamina P-5.  pop— nmarn  no nepHMeT-

py TpyOB cO CBapHBIM
IIBOM MOCPELHe U M0 NSTH ¢ KaXK/JIOH CTHIKYeMOH TpyObl H3
HEHAPYIIEHHOTO MaTepuasia B HerocpecTBennod O6JH30CTH
ot o6Gpasiia, BeipesarHoro no wey. O6pa3subl A0AKHB ObITH
0e3 pedexToB (3aAHpH, 3ayCeHHLbl, CKOJIbI, B3YTHHA, NOCTO-
pOHHUE BKJIOUEHHS H JP.) M UMeThb poBHYyio 6e3 BMATHH MO-
BepxHocth. Menetanue nonaTtok MOYKHO TMPOBOJMTH HAa pas-
peiBHOII mMamune P-5 (puc. 28) co cKOpPOCTBLIO HATPYKEHHSA
10 mm/mun. DTa MalHHA TO3BOJASET HIMEPATh BENTHYHHY
Harpyskn Ha oGpasiie ¢ IMOTPeUIHOCThIO, He MpeBbilIaloIeH
1% penHunHbl HaMepseMoi Harpysku. IIpu ncnelTaHHH JO-
MATOK ManinHa JoaxHa 6bITh cHalxkeHa crnenHalJbHbBIMH 34a-

KHMAMH, HCKIUYAKMWHMH CKOABMEHHC H MEPEKOC nﬁpaa-
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nos. HensiTanuss npoBogAr npu teMmnepatype 20—25°
B ciyuae OTKNIOHEHHSI TeMOepaTypb! NOMEIenHs OT yKa3aH-
il0it oOpasipl AJA HCHBITAHHH HYXKHO NPEABAPHTE/NbLHO BbI-
Aep:Kath B TepMmocrarte npu temneparype 20—25° B Teue-
HHe oaHoro uaca. [lepex HcnpiTaHHEM H3MepPANOT WHPHHY H
ToJLUlHHY pabouux yacreit obpasua no KpasiM H B CepejH-
He. Paamep Menee 10 mm H3MepAOT ¢ TOYHOCTBIO J10
0,01 mmu; pasmep 10 cu u Gonee — ¢ Tounocrbio 10, 0,1 A
B pacuer npuHuMaioT cpeaHee apHMeTHUeCcKOe 3HaueHHe
HX Tpex H3MepeHHH.

HcnbiTanue BegeTcsl NocTeneHHblM HapacTanHeM Harpyas-
KH 10 paspywenus oGpasua. CKopocTh ABHIKEHHA 3aXKHMa
nosxHa OuiTh oT 10 mo 20 mam/smum.

Ycranopka obpasia AJA HCMBITAHWH H HCOBITAHHA MpO-
BOJATCA Caenylounam o6GpasoM: OAHH KoHern oOGpasua (Jo-
MaTKH) BCTaBJfeTcsl B BePXHHH HEMOABHIKHLIH 3aXKHM Ha
rJyOHHY, NO3BOJSIONIYIO TPOYHO SaKpenuth ero. 3arewm
MeJJICHHBIM MepeMelleHHeM HHMKHHH 32:KHM nmOABOJAHTCA JI0
COMPHKOCHOBEHHSI C HHMKHHM KoHLOM oOpasila, MPH 3TOM
cJelAT 3a TeM, uToOBl OCh er0 coBmaja (Ha rJjas) c oOT-
MeTKOH cpejiHell JMHHM; K YAOCTOBEepHBIIMCh, uTO obpasel
OpPHEHTHPOBAH NpaBHJbHO H He OyaeT H3rHbaTbes NMpH MO-
CJE/IYIOIIEM HArpy)KeHHH, NMOJAHHMAIOT HHUIKHHH 3a)KHM Ha
HeoOXOIHMYIO BBICOTY H OKOHYATeJIbHO 3aKpenafioT obpa-
3el., 3ateM NpoBepAIOT MOJOXKEeHHe CTPEJIKH CHJIOH3MEepHTe-
Jif, YCTaHABJMBAIOT KapaHpmall 3amucbLIBAIOIIEro anmnapara
H BKJuaior Mamuny. B npouecce HcnbiTaHHA (QHKCHPYIOT
MaKCHMAaJIbHYIO HAarpysky H Harpy3ky, npH KOTopod aedop-
MupoBaJjicsi obpasen. Ha pucynkax 29, 30. nokasaHo Xxpyn-
Koe paspylieHde obpasila mo CTHIKY H paspylienHe He Mo
CTBIKY ¢ o0pasoBanueM LIEHKH.

ITo okonyanuu HenbiTaHus obpasua 3aMepsloT abcoJioT-
HOe VAJHHEeHHe, COOTBETCTBYIOLlee MOMEHNTY pa3sphiBa 00-
pasiia, W BBIYHCJAAIOT AJAA Kaxjaoro obpasiia mJjouiaip mMo-
epeyHoro cevenus pabouveif yacrtH, npejes NMPOYHOCTH NPH
paCTSKeHHH, OTHOCHTeJbHoe yaJuHeHHe. Kpome TOro, BbI-
YHCJAAIOT AJS KaxKA0ro CTEIKOBOro COeAHHEHHs cpefHeapHd-
MeTHYeCKHe 3HayeHHs MaKCHMaJbHOH paspyiualoled Ha-
TPY3KH, Tpejesia NMPOYHOCTH MNPH pPAacTAXKEHHH H OTHOCH-
TeJNBLHOrO YAJNHHEHHS Kak A/ cBapHHIX o00paslos, Tak I
aas1 o6pasioB H3 OCHOBHOrO MaTepHaja CTHIKYeMbIX TpyG.
Bce pe3yabTaThl HCNBITaHHE  (QHKCHPYIOT IIPOTOKOJIaMH.
B rabauue 12 npupenena mpuMmepHas (opMa NPOTOKOJA.
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TaGauwua 12

PeayibTathl ONpefefieHHA Npeieda NPOYHOCTH NpPH PACTAMCHHH
H OTHOCHTE/NBHOIO YIJHHEHHS CTBIKOBOIO CBAPHOrO COENHHEHHS
M MaTepHaja TpyG noJaMsTHIeHOBOro TpyGonposoma [— ...
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Qopmyna aad onpejeseHHs npejena MNPOYHOCTH TMPH
OCeBOM pacTsdaKeHHH o0pasiia HMeeT BHI:

I 9
g7 — K2C/CM*, I
= 20, (1)

rpe P — paspyluawlilasi Harpyska, Kac.
S —pacuerHas TOJIIHHA CTEHKH TPYOB Mepen HC-
TLITAHHEM, CM;
b — mpHHa pabouell yacTH obpasia nepej HCHbl-
TaHHeM, CM;
Ilyisi onpejenennsi OTHOCHTENLHOrO VJIMHEHHA NMPH pas-
pHIBE CJeAVET NOJAL30BATLCA (POPMYJIOH:

e=-=% 1009, (2)

]

rile & — OTHOCUTEeNbHOE YIJHHEHHE;
Al — aGeooatoTHOe YIJMHEHHE, MM
l, — Gaza samepoB nedopManmii, mi.
bBasy samepos pedopmaluil pasMeyalor Ha paboued ua-
cTtH oOpasna, abcofiloTHOe VAJHHEHHe oOpasua zaMepslorT
mo AedOpMALHOHHON IuKaJe paspuiBHOi Maluubl. Beanun-
Ha MJAacTHUECKOro VAJHHEHHA MaTepuasa BIJIOTH A0 MO-
MEHTa pas3pylieHus sBJsercAd oO0ueNnpHU3HAHHBIM KpHTe-
pHeM, XapaKTepHSYIOIHMM XpyINKHEe MJIH BA3KHE CBOHCTBA
paccMaTpuBaeMoro InoJuMmepa.
[Ipu ucnbiTanuu Matepuation, pacTs:KeHHE KOTOPHIX cO-
NpoBOZKAAeTes miacTHyeckoit nedopmanueid (o6pasoBaHue
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Puc. 29. Xpynkoe paspywenne o6pasua mno CTeKy.

Pirc. 30. Paspywenne oGpasua ve no cTeKY ¢ oGpazoBandeM wefiki.



ueiikn), 3a peanuuny P ajs pacuera NpPOUHOCTH NMPH pac-
TSXKEHHH MPHHHMAIOT MaKcHMaJabHylo Harpysky. [Ipemen
NPOYHOCTH TPH PACTAXKEHHH BBIYHC/IAIOT ¢ TOYHOCTHIO MO
| keclem?. JIns Kammgoro CTblKa BBIYHCHASIIOT cpeaHee apHp-
METHUECKNe 3HalueHHe H3 BCeX OoNpeneneHnH.

Ha ocHoBanHH pe3yJbTATOB HCMBLITAHHI MaKCHMaJbHOW
HarpysKd NpH pacT#AXKeHHH, Npejeia NpouHOCTH NPH DACTH-
JEeHHH, CTHOCHTEbHOIO V/LIHHEeHH: H XapakTepa paspylie-
HHUA cOpasluoB ONpe/lesioT MPOYHOCTh CBAPHOIO CTHIKOBOTrO
COGZIMHEHHA B npouentax. JTH pacyeTbl cBOAATCA B TabJlil-
wy 13.

TaGannga 13

Cepoanan TabaHua pesyibTATOB ONpPENEJEHHS Tpeena NpPOYHOCTH
NPH PACTAMKEHHH, OTHOCHTENBHOrO YIJHHEHHA W NPOYHOCTH CTLIKOB
CBAPHOrO MOJAH3THAEHOBOTO TPpyGONPOROMA

&
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Corsacio I'OCT, ucnblTaHHsi MeXaHHYECKOH NDOYHCCTH
npoeBojAT Ha ofpasliax B BHJe JIOMATOK ABYX DasMepoB:
WIHPOKHE H KOPOTKHE JIOMATKH, V3KHe H JIJIHHHBIE.

 Jlna BLIABJIEHHS] BJAHAHHS HA - Pe3yJbTaThbl HCMLITAHHH
MacmiTaGHoro ¢akTopa HaMH H3 JIBYX CTHBIKOBLIX cOefHHe-
HHil GBIIH BEIPYOJEHH JIOonaTKH O0GOHX pasMepos.

Kak nokasaji HCHbITAHHS, nmpejes] NPOYHOCTIl MpI pac-
TAMEHHH M OTHOCHTE/NBLHOE  V/AJNHHEHHEe Y3KHX JOMaTok
MeHblue, uyem mHpokux. Ob6®bscHsieTcs 3TO, MO-BHAHMOMY,
TEéM, YTO NpH BLIpyOKe 0Gpasua-ionaTkHd MPOHCXOAHT Mexa-
HUYECKOe IMOBPEXACHHE CTPYKTYpPbl MaTepHada. B nanbne-
meM MpPH HCNBITAHHH MEXaHHYeCKOH MPOYHOCTH CTHIKOBBIX
COE/IMHEeHHI  clAeIyeT HCNOJb30BaTh UIHPOKHE JIOHNATKH
(pne. 27).

[TpounocTh CBApHOTO IlIBa OLEHHBAIOT NMYTEM CPABHEHHS
paspyniampoluiero HampsaxKeHus JjAJg8 JaHHOTO CBapHOro 00-
paslla ¢ NpefesoM MPOUYHOCTH [PH PacTAKEHI OCHOBHOTO
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MaTepHaJa W BbIPAxKaloT KAk MpoueiTHOe oTHOolIeHHe Mpoy-
HOCTH 1Ba K TMPOYHOCTH OCHOBHOTO Matepuada Tpyb:

W=2100% ,’ (3)

Tt

rie W — npounocTts cBapuoro mBa, %:;

Ser — paspyuialolilee HanpsiKende AJ7 CTbiKa 1UBa,
kaclem?;

gy — Mpejiedl NMPOYMHOCTH NPH PACTHAMKEHNH OCHOBHO-
ro MmartepHaJga, keclcm?.

IIpouHocTb cBapHBIX cOoelHHeHHH OOJBIIHECTBA [MJTACT- -
mace (mo JuTepaTypHbIM AaHHbIM) cocrasaser 50—100%
MPOYHOCTH OCHOBHOro MatepuaJsia. [Ipu cBapke f0JHITHIE-
Ha o orpaGoTaHHOH TEXHOJIOrHH MPOYHOCTHL CBAPHOro uiBa
voxker gocturath M 100%. Ilo amepukaHckuv crangapram
MPpH cBapke MNOJIHITH/IEHA MHHHMaJbHasi NPOYHOCTL WIBA
flosKHa OblTh He MeHee 709 NpPOYHOCTH OCHOBHOTO Coapil-
RaeMoro martepHaJia,

B Hamux onwitax MpH’ CTPOHTENLCTBE 3aKPLITOM OPOCH-
TeJpHol cetH B [osoanoit crenu (puc. 25) OBLIO HCrbITA-
HO |4 cBapHBIX CTHLIKOBBIX COEJIHHEHHH ITOJHITHIAEHOBHIX
tTpydonpoeojios. ITpn sToM mpouHocTh cThiKO8 TPYO Koneba-
Jgack ot 87 mo 110%., HO B ocHOBHOM cocrapinia 95—979%.
Ho, HecMoTpsi Ha oOUHIYyI0O BHICOKYI0 TMPOITHOCTL CTHIKGBOrO
COEAHHEHHS, BeJHUYHHA ee pasjiHuHa M0 mepuMeTpy Tpyowl.
Jliasa obecnevyeHHs CBapKH BBLICOKOrO KauyecTBa HeoOXOMHMO,
yToOBLl CTHIKYeMble TPyOLl OBl XOpouwo npurHansl 1 06e3
IPUMEHEHHs JlaBJeHHsl conmpHKacaauch. Kpome Ttoro, Heob-
XOMiIMO cTporo cobJ/i0aTh PeXHM CBAPKH NOMHITHACHCLBIX
Tpy0. HMcenbiTanus TakiKe mokKasaJii, 4YTO He CJAEyer 3a4H-
WaTh BaJHK, o6pa30OBaHHBIK NMPH CBAPKe TPyvO B CTHIK, TaK
KaK MPH 3TOM MPOYHOCTH CTHIKOBOrO COEJHHEHHs HEeCKOJbKO
CHHYKaeTcs.

NPUMEHEHME NOJIUITHUNEHOBBIX TPYB
B CLUA

B 1961 r. komnauua «Puaaunc [lerpoaeym» Henosinso-
pajga Gosee 335 500 » TpyO M3 MOJHITH/AEHA 3BICOKOH [UIOT-
Hoctu [7]. TlpoBoauMble B TeueHHe MMATH JIET KOMManHeH
HCMBITAHHA MOKa3aJH BO3MOXKHOCTL HEIIOCPeACTBeHNHOro
MpaKTHYECKOro NMPHMEHEHHs 3TOr0 HOBOro MaTepuaJa.
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Puec. 31. ¥Yeranoska AnA cBapKH IOJHITHAEHOBHIX TPyO KOMMIAHKH
«Puanunc [lerpoaeyns,

- DTH TPyOLE NPUMEHSIIOTCH Npexkjae Bcero MpH [Ao0bye
ECTEeCTBEHHOr0 rasa, HO KOMHOAHHSA HCMOJB3YeT HX Takxe
AJis1 BOAOCHAOMKEHHs, OTBOJA COJIeHBIX BOJA 4 TPAHCIOPTH-
pPOBaHHA HeouHlleHHOH HedTH oT MecT AOOKIUH.

K xonny 1959 r. y xomnauuu 6b110 Goaee 152 500
TPpyD, V/IOMKeHHBIX B 3emJie; K KoHuy 1960 r. sta nudppa npe-
BeIcHJa 335 500 at. |

B npaktuke npuMmeHsijiich TpyObnl guamerpoMm ot 12,7 no
603,2 sum. Beuio yiaoxeno ceeiiie 700 cuerem TpyOOonpoBo-
0B BO BCeX rpyHTax.

Pupma cyuTaer, 4YTO CKOPOCTb M 3(PQEKTHBHOCTb CO-
elHHeHHs TpyO Bcerjla OuYeHb BAaMKHBI KAaK C TOYKH 3PEHHS
3KOHOMHKH, TaK M JIErKOCTH YKJajaku TpybonpoBona. IIpH-
HHUMAasi BO BHHMAHHWe [IHPOKOE HCIHOJAb30BAHHE HOBOIO
MJacTMaccoBOro maTtepHata, MeTO] COeJHHeHHA KOHTAKT-
HOH cBapkKoi OblJT VCOBEpUIEHCTBOBAH. ITOT MeTOL 3aKilio-
yaercd B ciaeaywnieMm. Kouisl Tpyd odpesalor, 3auHianwT
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MOMEelaloT B 3aXKHMHBIEe XOMYThI npHcnocobaedus 174 Koli-
TaKkTHOit cBapku Tpy6 (puc. 31). 3artem TpyOLI TOpUAMH
BIVIOTHYI0 MOABOJSAT K HAarpercii aJIOMHHHEBOH nJacThue,
MOMELIeHHOH MesKay KoHlLlamMu TpyO, M OCTABJIAIOT, MOKa Ha
KOHILax TpyO He ofpasyiotcsi Baauk ppicotod 1,15 mm n
MaTtepHaJs He HauHeT 3aKPYYHBATHCH B CTOPOHBI OT ILIACTH-
Hel. ITocne storo TpyGel pasBoidAT Has3aja, YTOOH BLIHYTL
MJacTHHy. 3ateM KOHIbI TPYO cjerka NpHMHMAKT APYT K
APYyry, mokKa BHYTPH M cHapyxkH TpyObl He obGpaszyerci Ba-
JHK. AJIOMHHHEBaf [JacTHHKA HarpeBaeTcs asoM MM
9JIEKT PHYECTBOM,

[Tpu yxaanke 335500 x Tpy6 npubausureasuo 30 000
COeJHHEHHI ObIJIO C/leTAHO MEeTOj0M KOHTAKTHOH CBapKMH.
AHasiH3 CTOHMMOCTH [0KasaJj, YTO COEeJHHEHHe ITHM MeTo-
JOM B 3 pasa jelieBje, YeM cBapHOe CTaJibHOe cOelHHEeHHe.
OmueTsl 00 3KCNJAYaTallHH MOKa3aJ/iH, 4TO MOBpeXKAeHHs Npo-
uaomwti tosibko B 10 u3 30000 coepnuennit. He Gbrio nn-
Kakix noppexjaenuid u camux Tpyd (3a HCK/IIOUeHHEM llie-
CTH CJYyY4aeB MEeXaHMYECKHX MOBPENICHHIT NPH C/ydyaHHbIX
yjaapax 0y/ablo3epoMm).

Bo Bpemsi BLINOJHEHHS HCAOBITATENHLHOH TMpOrpamMMul
pupma mapajiiesibHO NpoBoAHaa JaO0OpPATOPHEIE HCMBITAHIN
mo omnpeaedenuio npousocth Tpy6. HMcenbiTanus nokasann
TAKKe, YTo MepKanranol, He(TAHLIE HCMapeHHa u ApyrHe
[IPHMECH He BAMAIOT Ha TPyOHI.



BOAOXO34MCTBEHHBIE PACYETHI

PEH{MM OPOLLUEHMSA

[Ton pexnMoM OPOLIEHHSA CEJbCKOXO3AHCTBEHHBIX KYJIb-
TYp IMOHHMAETcsl COBOKYIHOCTH YHCJA, CPOKOB M HOPM TO-
JuBa, obecneuuBalOlIHX PACTEHUAM ONTHMAaJbHble KOJHYe-
CTBAa BOABI M BO3JyXa B IOYBE.

Pexum opowenus J0J2KeH COOTBETCTBOBATL CyMMapHO-
My morpeGJieHHIO BOJIbI Ha TPaHCMHpALHIO H HCnmapeHHe C
MMOYBEl 3a BEreTalMOHHbIH NEpPHOJ.

Cymmapnoe Bojonorpebiaenne CeanCKOXO3SHCTBEHHBIX
KyJabTyp pasuo [9]:

=0T (4)

rae £ —cymMmapioe norpedenie BoAs 1 2@ KyJbTy-
phi, M3/ea;
kR — k03 GHUHEHT CYyMMAPHOro BOJAONOTPeGIeHHS!
(BomomnorpebaeHHe B pacyere Ha eMHHHIY
ypoxkas), M3/,
Y — pacuernmiii ypoxa# c 1 2a, T.

C NOBBIIIEHUEM TMJOAOPOAHA MOYBLI M yJAyYIIeHHem ar-
POTEXHHKH YBEJHUHBAETCH YPOXKaH M pacTer cymMMapHOoe
notpebienue BOJABI pacTeHHAMH, a KOIQPUUHEHT cyMMmap-
Horo pojonorpedjenus pesxo najaer. IlostoMy c noesiuie-
HHEM YpoxKaf Ha NJIOLOPOAHBLIX IOYBAX MpH npanu.ﬂmmu
arpoTexHukKe He3HAUYHUTEJbLHO TOBBILIAeTCS HOoTpedJeHHe
BOJILL. |

CyMmMapHoe BOAONOTpeOJeH e ONpenedsioT IJd Berera-
LMOHHOrO MepHoaa KYJbTYPH B YCJIOBHSIX Cpe/iHero roaa.

OpocnTelbiy0 HOPMY (KOIHYECTBO BOABI, MOJAaBaeMOil
34 BereTallHOHHBIH mMepuon #Ha 1 ea, 3aHATHIH KYyJbTYpOH)
onpefesioT no GopmyJe:

M=FE—aP. uyrp -{\.WU"WJ, (5}
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rne M — opocuTenabHas HopMma, mdlea;

E — cymmapnoe Bojonorpebienne, mlea;

% — KO3(p(HIHEHT HCNOMBL30BaHUA OCAAKOB, BbiaB-
IIHX B BereTalHOHHLIH MepHof (00bIYHO MPH-
HuMmaltor 1); =

P — ocajaku 3a BereTallMOHHBIH TepHoa, M3/ea;

W., — FPYHTOBBEIE BOJEL, HCIOIb3YeMble PACTEHHAMH H
MOYBOil 32 BererallHOHHBIH mepHo, mdlea;

W, — 3amnac Boabl B aKTHBHOM CJio€ MOYBHI nepeji mno-
cepoM, mileq;

W\, — sanmac BoABl B aKTHBHOM cJlOoe IOYBHI B XOHIIE
BereTalHOHHOro nepuoaa, ilea.

Beauuuny W,, - NpUHHMAIOT B 3aBHCHMOCTH OT ray0u-
Hbl 3ajieraiisi TPYHTOBBIX BOJ, MHHepaJaM3alUMH HX H Ka-
NHAPHEIX cBoMcTe nouewl, [lpu rayGuue sajieranus cnua-
Go3acoJIeHHBIX TPYHTOBRIX BoA OT | A0 3 M Beauynna
W, xomebaercs ot 3500 m/cex no 0.

Besuunna W, 3aBucHT OT 0cCaJIKOB JOBEreTalHonHOro
mepuoja, 3amacHbIX W MPeAnoceBHBIX MOJHBOB.

[TonmuBHYIO HOpMY ONpeLessaloT no dopmyJe:

m=JHA (3;“}_?’:1 ) y (G)

rjae m-— IoJHBHAaS HopMma, m¥eaq;
H— pacuernas rayGuHa NpOMAYHBAHHA TIOUBBI, M;
A — ckBayHocTb noussl, %

Bhp— MpeflesIbHAf TOJIEBAas  BJAArOEMKOCTb MOUYBH,
{% OT A;
9p — MOMyCTHMAs BJAXKHOCTHL MOYBHI TNepej MOJi-
0
oM, %.

OnpeneJHB HOPMBI MMOJHBA, PACCUHTHLIBAIOT aHAJHTHYE-
CKHM HJH rpadoanaduTHYECKHM CNOcO0OM CPOKH H UHCIIO
MOJHEBOB. |

Yro6bl NONYUHTH BLICOKHE W YCTOHUMBBIE YPOXKAaH, HYK-
HO TMPABHJALHO YCTAHOBHTH PEeKHM OpPOMIEHHS — ¢ YUEeTOM
ocobDeHHOCTeH OpOlIAeMOro yYacTKa M MOJJAep:Kanusa neob-
XOJAUMON BJaaxKHOCTH moubBel. Mlag 3TOoro COCTABAANT BHY-
TPHXO3AHCTBEHHBIE H CHCTEMHBle MJIaHL BONONOJNbL30BAHUSA,
COTMIACHO KOTOPLIM OCYINECTBJAAIOT MOAauy, pacnpeiejeHHe
H HCIIOJIB30BaHHEe BOADI.

3akpLIThié OPOCHTE/bLHBIE CHCTEMBI 00JIerualT nposeje-

HHe TJIAHOBOTO BOAONONL3OBAHHSA, TAK Kak Ha TaKHX CH-
CTEMax MeHee ¢JOXKHO pPeryJHpoBaTh [ogauy u pacnpeje-
JIeHHE BOJIHI.
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CMNPEOAEJNIEHME PACHETHBIX PACXOOOB
TPYEOMPOBOLOB

[Ipu pacuerax TpPyGONMPOBONOB HEOGXOAHMO YYHTHIBATD
HE TOJIBKO pacXoJ BOJAbI, KOTQPBIH NMomaeTcd B MNOJHBHBIE
TPYOOTIPOBOAK M JOXKAeBaJibHBIe MalliMHLl  (arperarsi,
VCTaHOBKH),— PACX0OJ HETTO, HO M PacXojd, BKJIOYAIOLIHI H
NMOTEPH B CHCTEMe,— pacxoj 6pyTTo.

IIpu npoekTHPOBAHHM 3aKPHITOH OPOCHTENBHONH CeTH B
MepPBYIO ouepelb onpeaessior pacxoa Boabl Herto. Ou 3a-
BHCHT OT pasMepa OpOLIAEMOro yyacTKa, HOPMBI H MpoO-
JAOJUKHTENBbHOCTH noJiHBa. [IpH 3TOM BO3MOMXKHB H3MEHEHHHA
Pacxoi0B BOJbLI H3-32 CMEHbLl KYJAbLTYP HA Y4acTKe COrJIacHoO
NMPHHATOMY CeBO0OOpOTY. -

Pacxon sonet mHerto Qur (4/cex) MoxHO onpegensite
no opmy.e:

Q= (7)

8647

rjie o-—niaouianb, opomaemas u3 tpybonpopona, 2a;
m — nonuBHan HopMma, mM3/aa;
I'— npoaOMMKHTEeIBHOCTL MOJHBA, CYT.

Pacxoa HerTo TakKe MOXKHO onpeienath no gopmvie:

QEIT=“}{? 7 (8)

I'J'_'L'lf:} ¢ — MaKCHUMaJibHas OPJIHHAaTa FHAPOMOAVJIS.

[Tpu onpenenenuu pacxota Qur mo 3T0i hopMyse npes-
BAPHUTEJILHO COCTABJAAIOT rpahHK yaeJbHBIX PACXOL0B BOJbI,
H3MEHAIIHMXCA B TeYeHHe OPOCHUTENIBHOrO NepHoaa, HIH
TaK Ha3blBaeMblH rpa@HUK THAPOMOIYJST OPOUIAEMOro yua-
crka. I'padux ruapomMoayas s 3akpbITOH OPOCHTEJBLHOH
CeTH COCTaBJAGTCA TOYHO TAK Ke, KAK H JIJIS OTKPBITOH ce-
TH, H NNOSTOMY 3J€Ch HE PaCCMAaTPHBAETCH.

[Tpu yxoMmmeKTOBaHHHM rpadHKa THAPOMOIYJIS OUeHb
BAXXHO JOOHTLCH CHHIKEHHA MaKCHMAJBHBIX PacXOAOB, TaK
KAK 3TO MMO3BOJIHT YMEHBLIUUTE AHAMETPHl TPYOONPOBOJIOB.
[TosToMy MOMMBEI MPHHAMAIOT KPYTJIOCYTOYHBIMH, a Pacxo-
Abl TPYOOMPOBOJIOB ONpefefsatoT, Hexoasa s 24-uacoBoit pa-
60THI B CYTKH.

Pacxon soakl 6pyrro (Qsp paBen:

Qﬁp"—' Qyr 4 l:{})

i

rae n — xosdppuitient nosesHoro Jeicmsust Tpydbonpo-
BOJLA.




Huamerp TtpyGonposona onpeaejgslor no  pacxony
OpyTTO.

CrauaJjia cjaeayer onpejefsaTh pacXoibi MOJgeBbIX TPyOO-
MPOBOJOB, 3aTeM pacnpefeJuTeJbHbIX M XO03fHCTBeHHLIX
TPpyOOIPOBOLOB, MOcje Yero ONpeaefsiTb pacXoji Beei ci-
cteMbl. Takol nopagok onpejaesieHHs pacxo/oB OnpaBibl-
BAETCA TeM, YTO KaXKAblii 5JeMeHT CHCTeMbl HaXOMHTCS B
TeCHOH B3auMMOCBA3H ¢ npeavaymuMm. Pacxoawt tpybompo-
BOZA OPOCHTEJNLHOH CHCTeMBl HYIKHO TPOEKTHPOBATH Kpar-
HBIMH pacxonaM J0MKAeBaJbHLIX MalluwH HJIH YCTAHOBOK,
KOTOPBIMH HAMEYaeTcsl MpOBOAHTEL MOJIHB.

Pacxoasl Bojawl HerTTO Nnojieporo TpyGonposoaa Qur. nes
onpeaeasior no ¢opmyaam (7) u (8). Ecan pacxoa tpyoo-
MPOBO/a MEHbIlle pacxoja OAHOH JOXK/eBaJbHOH MallHHbI
MJIH YCTAaHOBKH, TO 3a pacyeTHbIH MPHHHMAIOT pacxol Mma-
UIHHBL WK YCTAHOBKH.

KosnnuecTBo ofHOBpeMeHHO paloTalollHX MalllHH HJH
YCTAHOBOK N MOJIV4AeTCs JNyTeM JeJIeHHs pacxolla HeTTO
noJiesoro TpyoonpoBoaa Quruea Ha pacxon MauHx HIY
VCTAHOBKH (Ju:

n— Qlﬂ- nmoa : (1”}
T
Pesyabtar OKpyrasior B 0OJbIIYIO CTOPOHY 0 UEJIOro
yueaa. IMociae ompenesedusn . yrouHAOT Qurnos 10 (op-
MyJie:

Qur.noa=gun . (11)

B ToM cayuae, Koraa Ha noJiesoM TPpyOGompoBoje OAHO-
ppeMeHHo pa0OTaeT HECKOJbKO J[0K/1eBaJbHBIX YCTaHOBOK,
anamerp TpyGompoBoja s yMeHbLUEHHS €ro CTOHMOCTH
JAeJalT nepeMeHHbIM.

CHauajla onpefejsior jAnaMerp KOHIUEBOH 4acTH TpyoOo-
MpoBOa Ha pacXojl OJAHOH NOXK/eBAJbHOH MAaUIHHB HJH
yeraHoBKH. JlHaMeTp octaercd NMOCTOSTHHBIM Ha yuacTke ce-
30HHOI BBIPAaGOTKH HOX/AeBajqbHOH MawuHb. OT TpaHHILH
miaonans, oO0C/AyKHBAeMOH OJHOH JOXKAEBaJbHOH Malli-
HOH, AHaMeTp TpybGompopojaa yBelHYHBaeTcs M3 pacuera
ofecnievenHs BOJAOH ABYX MalUHH H T. A

Kpome Toro, s nojieBoro TpyOoonpoBoAa HYAHO NMOJH-
BATE 32 CYTKH HE MeHge IOJOBHHBI IJIOLIAAH CMEHHOH Bbl-
paboTku nponaumoro Tpakrtopa (6—7,5 ea), a u3 AByX
CMeXKHbIX TPYGONPOBOAOB — MJIOUIAAL, PABHYIO HJIH MpPEBhI-
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HIAIOULYI0 CME@HHYIO BHpabOTKY MNpoONaiiHoro Tpakropa
(12—15 ea).

Pacxon pacnpepenutensHoro TpyGonposojia paBeH CyM-
Me Ppacxo/oB ONHOBPEMEHHO TMOJYYaloUlHX H3 Hero BOAY
noJieBbIX TPYOONPOBOAOB B COOTBETCTBHH C IJIAHOM BOJO-
MOJIL30BAHHA H KO3((HIHEHTOM NOJEe3HOro ReHCTBHA.

Pacxon pacnpepenutenbHOro TpyGonposoga 1o mepe
OTXOMa OT Hero MoJIeBbIX TPYOONpOBOAOB YMeHbIIAETCsHA, TaK
KaK IOJABElIeHHAsi K KaXJOMy VYUacTKy pacnpeiesuTe/is
MJaOLLAAb YMeHblIAeTcsl 0T HayaJa TpyOOmpoBoAa K ero
KOHIy. [T coxpaHeHMSI pacyeTHOHl CKOPOCTH B pacIpeje-
JUTEJbHOM TPYOONPOBOJe HYXKHO YCTAHOBHTH UHCJIO OIHO-
BpeMeHHO paboTalolliX NoJeBLEIX TPYOONPOROJOB H 34 KaX-
AbIM pabOoTaIHM TpPYOONPOBOJAOM COOTBETCTBEHHO YMEHh-
IaTh AHaMeTp pacnpenenuTesbioro Tpybonposoaa.

Toukn naMeHeHMs AHaMeTpa pacnpeNeNHTeNLHOrO TPY-
GonpoBoja MOKHO ONpPEAeIHThL MO MAOlajJH OpOIUeHHs 34
Ce30H, 0DCAYKHBaeMOH OJHOH MalMHOH (Tak Ke, Kak Ajs
nojesoro tpybonposoga). Ilpu Ooaplinx yuyacTKkax TOUKH
H3MEHEHHSI pacxojla BOJbl HETTO M COOTBETCTBEHHO JiHa-
MeTpa pacrnpeneNHTeJbHoro TpyOOMpoBoAa MOMKHO OMNpe-
neasars no gopmyne (8).

Ecin opocHTenbHas cucTeMa HMeEET HECKOJILKO MaccH-
BOB, TO COCTABJAIOT rpapHUK THAPOMOAYJS BCeH CHCTeMBE,
KOTOPBIH MOJAYYalOT CYMMHPOBAHHEM BO BPEMEHH OpPJAMHAT
rpacuKa THAPOMOAYJA IId KaxKAOro OT/AeJbHOT0 opoiiae-
MOro MaccHBa C YYETOM VAEJBLHOTO Beéca 3TOro MaccHBa.

PacueTHnlit pacxon cucteMmsl GyJeT paBeH NpPOH3Beje-
HHIO TLIOUIaAH OpPOLUeHHST MaccHBa (HeTTO) HAa MaKCHMallb-
HYI0 OpAHHATY rpadHKa THAPOMOJYJIA CHCTEMBI, JeJeHHOMY
Ha KO3((HIHEHT MOJEe3HOr0 JAeHCTBHSI CHCTEME.

KO3®MHUUMEHT MONE3HOIO QMOEWCTBMA
OPOCHMTEJIbHBIX CHCTEM

B sakphiToil OpOCHTE/BHOI CHCTEME H3-3a TMOTepb BOMLBI
B BOJOBOJAX W BOJOBLINVCKAX, a4 HHOrAa H HA MOJAX He
BCA Bojla, 3a0upaemast M3 HCTOYHHKA, HCNOJL3YETCS AJ8
nmonyyeHHs ypoxas. Beanunna notéps BOABI 3aBHEHT OT
KOHCTPYKIIHH OPOCHTENBHOH CHCTeMBI M cnocofa moaHBa,

DddexTHBHOCTL paBOTH OPOCHTENLHON CHOTEMBI Xapak-
Tepusyercs xospduumneHramu: 1) nojiesHoro HCNONL30BaHHA
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BOAbI HA MNOAAX NMn ; 2) MONE3NOr0 AEHCTBHUA CHCTEMbl HJIN
CETH 1); O) HCNOJb30BAHHS OPOCHTENLHON BOJAbLI B CHCTEME

no [16].
Kosgdrument noseaHoro Mcnoiab3oBaHusl BOABI HA MO-

JSX M n — OTHOLIEHHEe BOAONOTPeOJeHHs pPaCTeHHH K KOJH-
YecTBY BOJABLI, MOCTVIHBIIEH Ha MoJe:
eFr
Tin . { 12}

lr'rni' .
rie & — opomaeMas MJ0LLAMdb;
E— Bogonorpebienne pacTeHHii Ha eAMHHIY MJIO-
IaaH 3a paccMaTpuBaeMblii ITepPHON;
Vie —KOJMMYECTBO BOABI, 10AaBAEMOH Ha OpolIae-
Mble TOJIsi 3a 3TOT Ke IePHOL.
Kosduuuentom nosesHoro aeHcTBHS CHCTEMBl HIH ce-
TH 7 Ha3bBIBAETCA OTHOLIGHHE KOJHYECTBa BOJABI, MojaBae-
MOH Ha opolllaeMble M0J5, K KOMHYECTBY BOJbI, 3a0upaemoii
H3 HCTOYHHKA OPOLUEeHHS:

2 s{Q
gt Qb S ore = 00 |k (13)
Vﬁp QﬁpT ¢ Qﬁp ; r
rie Vir— KOoJH4ecTBO BOJBI, MOJZAaBaeMOii Ha MO,
Viep— Boa03aG0op B rosioBe CHCTEMBI;
(Qur — CyMMa Pacxojins BOJbl, MONABAEMOI Ha [OJIs,
Qop— pacxox BOAbI, 3abupaeMOil M3 HCTOYHHKA
OpOLLEeHHS;
Qep paBen (Qyy mJIOC CYMMa BCeX NOTepb BO-
ABl OT I'0JIOBBI CHCTEMBI JIO MECT [IUT]]EEI.-'IEHHH
]|
QﬁP:QH'I' lﬂﬁ ;
I — npomo/KHTEeNbHOCTL PaBoOTH MarucTpafdbHOoro
BOAOBOJA pacxojoMm Qep;
{ — NpOLOJIKHTE/NbHOCTh MOJHBOB  (IPOAOJIZKH-
TEJALHOCTL MOJAYH BOALI Ha NMoJa obLIHM pac-
xomoM Qur 3a nepuon T);
g — NPOLEHT MOTEepPh BOABI B BOAOBOAAX Ha | Km
JUTHHBI;
| — pnnHa paboralouuxX BOJAOBOJAOB, KM;
Q — pacxox paGoralouiHx BOJAOBOIOB.

[Ipumensis npaBu/ibHBIE OOJHBHEIC HOPMEI, MOMKHO™ H3-
Gexarb raybGoKoro npocaunBaHHs BOJAbLI B noysy. Ecaum na
OpoIIaEMOM MOJe NOJAAEPKHBATEL XOPOIUIYIO CTPYKTYpPY MOH-
Bbl, TO MOTEPH BOJALI Ha HCMapeHHEe CBEAYTCA K MHHHMYMY.
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Paspuis (T — ) MexAy NpPOROKHTENLHOCTBIO NOJAYH
BOABI B CHCTEMY H TNMPOJAOJKHTENLHOCTLIO NOJHBOB BO3MO-
JKEeH B KOMOMHHPOBAHHOH CHCTEMe, rie MaricTpaJbHbIH
pacnpeje/inTeJibHbIe BOAOBOJILI npejacrasiasior coboit orT-.
KpbiThle KanaJaol. B 3710 Bpemsi Boay cOpachBalOT M3 KaHa-
JM0B. Htobn yBeaHyuTr, KO3(@HIUHEHT MoJae3HOro AeficTBHSA
CHCTEMbl, He CJIeAyeT NpephiBATL N0JAa4yy BOJAbl B CHCTEMY
H 1pepbiBaTh noJAHBH. B noJHOCTLIO 3aKpbITOIl cHCTeMe
MpaKTHYECKH TMOYTH Bcerja coO/JI0/laeTcsi PABEHCTBO Meik-
ay T u L.

Kosdhuunentom HCnoJb30BaHHs OPOCHTEJNLHOI BOJbI B
CHCTEMe 1o Ha3bIBAETCA OTHOLIEHHE HCINO0/Jb30BaHHON pacTe-
HHSIMH BOJAbl K KOJIMYECTBY BOJbI, MOCTYMNHBILEH B CHCTEMY.
Kosdduuuenr ny paBed npouspeieHnio KosgpduuHeHTa IM0-
JIE3HOTO JIeHCTBHA CHCTEMbl HJH CETH 1 Ha .KosddHUHenT
MOJIE3HOr0 HCNOJAL3OBAHKA BOJILI HA NOJSAX 1y ¢

"o :’ﬁ"’m':&- (14)
Vep

Ilpu camoreunom cnocobe NoJAHBA Ha OpoONIaeMOM moJe
MOYTH BCErja HMEIOTCAd NOTepPH Ha TIVYOHHHYIO (DHJbLTPA-
IHIO. |

Ilotepn BOABLI B 3aKPbITOH CeTH CKJAaAbLIBAIOTCA H3 TM0-
TE€Pb B CTHKax TpyOOnpoBOAOB, BOAOBHINYCKAX H apMmary-
pe. Ilpu xopomeM TEXHHUECKOM COCTOSIHHH CETH 9TH MoTe-
pu HeBesiHkin. Kosdduuuent nosesnoro neictsus acbecro-
lleMeHTHBIX TPpYOONpoOBOAOB, CcOEdHHEHHBIX ABYXOYPTHBIMM
ac6ecrouemenTioiMy  MycdTamp (FOCT 539—59), paspeu
0,97—0,98.

B xKomOuHHMpOBAaHHOI cHCTEME, KpoMme MOTE€pPbL BOJAbI B
TpyGonposoaax, HNPOHCXOAAT MOTEPH B OTKPHITBIX KaHa-
Jdax. ITostoMy OTKpBLITHiE KaHaJIbl HYKHO MOKPHIBATb AHTH-
(hHJILTPAUHOHHBIMH OJleXAaMH, Jyduie Bcero OeTOHHBIMH,
Berounbie ofeKab yMeHBIIAIOT (UILTPALHIO H NMO3BOJAIOT
YBEJIHYHBATL CKOPOCTL JABHZKEHHS BOJbI H YMEHBLIIATE ceye-
HHE KaHaJ/loB. HGTE]JH BO/lbl B TaKHX KaHaJax 3aBHCHT OT
NJAOTHOCTH GeToHa M TeXHHUECKOro COCTOSIHHA ojexanl. Ko-
s hHIHENT MOJIe3HOr0 JeHCTBHA GeTOHHPOBAHHLIX KaHAJOB
Kosaebaerca B npeaenax 0,7—0,9.

Beanuuna moTtepb BOAbI B 3eMJAHLIX KaHalaX 3aBHCHT
OT TMOMNepevyHOro CceyeHHHd KaHaJa H IIyOHHE HANOJJHEHUA
€ro BOAOM, OT XapakTepa rpyHTa, NepHoOAHYHOCTH paborsl
KaHanaa v np. HanbGoabwne norepu npuxoaarca Ha QHIbLT-
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palHio BOALI Yepes HO H oTKochbl KaHausa. [Totepn Ha ncna-
peHHe M 3IKCIyatallionuble (HA YTeuKY, NPOPLIBBI H JP.)
cocrapafaior 2—3% pacxoza KaHaJja.

Huis onpeneneHusi notepb BOABI B 3eMJAHBIX KaHaJax
nmpH cBobojHOM GecnoAnOpPHOM ABHKEHHH (HJILTPALHOHHO-
ro nortoka akaja. A. H. Kocrakos [16] naer caeayioline 3a-
BHCHMOCTH:

S=0,0116kh(a-+-2v}/ 102, (15)

rae S — horepu Boabl Ha | K AnuHLI KaHada, mdcex;
k — kKos(puunenT (GHIbTPALHM TpyHTa, M/CYT;
/i — riiy6Hna HATIOJNHEHHA KaHaJa, M;

b
= — :
fi

b — mupuHa KaHala 1o AHY, M;
© — KO3(MpHUHEHT 3aJI0XKeHHSl OTKOCOB KaHaja;
v — Ko3(dHIHEeHT NONpaBkKd Ha KanuaaspHoe 60-
KOBOe IIOrJIOlleHHe BOJIbl B OTKOCHl KaHaJla,
v=1,1—1,4, B 3aBHCHMOCTH OT _KalHJJADPHBIX
CBOHCTB MOYBLI.
[Tponent noreps ¢ Ha 1 AM JAJMHBI KaHAlla MO OTHOILIE-
HHIO K pacxoay ero Q paBen:

::%100%. | (16)

Gopmyasl (15) u (16) cnpaBemiuBbel i YCTAHOBHB-
merocs (GUIALTPAUHOHHOrO IMOTOKA, TO €CcTh JAJIsi KaHaloB ¢
HenpepuiBHOH pabotoil. Ecau kanan paboraer mepHoaHue-
CKH H TPYHT nepej HauaJgoMm paboThl He HACHILLEeH BOJOH, TO
BeJIHYHHA MOTePbh MOCTENEeHHO yMeHbLUAeTcs I10 Mepe HacChl-
- IleHusT nouysni BOoAoi. IlosToMy npu onpeneneHuu norepb
Ha/l0 VUHTBIBATH TPOJOJIKHTENLHOCTh AeHCTBHA KaHaJa.
3uauenne S B MoMeHT ! OT Hayaaa Iycka Bojawbl Oyner
paBHO:

0.5

S: ﬂ.ﬂ:ll{]kl ft (ﬂ—,’—?v'l/-]—}-':?"‘:), (1?}

rie Ry — KoshpuUHEHT BOJONPOHHILAEMOCTH MOYBLl Xa-
PAKTEPH3YET CKOPOCTbL MOTJIOUIEHHSI BOALI B
JIaHHOM TPYHTe B TEPBYIO eJIHHHIY BpeMeHH.
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Takum o6Gpasom, moTepH BOALI S YMeHbLIAOTCA C YBe-
JIHdeHHeMm | npoao/ikiTenbHOoCTH paboTel Kanana f. Benej-
CTBHE 3TOr0 MpH OnpejejeHHHd MOTeph cJejlyer YUHThIBaTh
MPOZOJIKHTE/NBHOCT, ACHCTBHSI KaHaja HJH BMeCTo R mpH-
HHMAaTh Rcp, NMPHYEM pPa3JIHYHBIM  JJISE KAHAJOB JUIHTE6-
HOTO H KPATKOBPEMEHHOro JAECHCTBHA.

Akajgemuk A. H. KoctakoB B 3aBHCHMOCTH OT BHJA Ka-
HaJloB FI:: PYHTOB PeKOMEHAYeT MpHHHMaTh CAejylollHe 3Ha-
YeHHA Rep:

CyrauuneTule [Tecuannie
rPyHTH FPYHTH
Jantenpho JAeiicTBYOULHE pacnpee-
R it s o T s e S AT 0,05—0,08 0,15—-0,2
I"pynmoBwie pacrpexeadrean . . . . . 0,1—0,2 0,35—0,45
RYT (4 | PR te PR i s I 0,25— 0,45 0,70—1

Axkapnemux H. H. ITasnosekuii aas yyera (pHALTPALHOM-
HBLIX moTepn (6e3 mnoanopa) B KaHajgax TpaneuneniagbHoro
CEYEHHA JlaeT Takylo dopMmyay: ‘

S=0,0116 k (B-2h) s*/cex na 1 kM aauunt,  (18)

rae kR — xoadduiHent QGUALTPAUHK TpyHTa, M/CYT;
B — mmpuHa KaHaja no Bepxy, M;
/i — rayOGnHa BOALI B KanaJje, M.
Kpome noteph BOJALI Ha (UALTPALUMIO B KaHajax HMe-
orca norepu Ha ucnapeune. ITorepu na ucnapenue (E) na
1 Km AJHHBL KaHnaJa cocTaBJfAloT:

E=0,0116 he (2-+22) M*/cex ; (19)
_1,1Ge (a4-2¢) ., , : )
E= o a6 PacXoza xauana, (20)

rjae e —CJIOR ucnapeHusi, m/cyr.

[Torepu BOALI Ha HCnapeHue ¢ BOJHOH NOBEPXHOCTH
00BIYHO HEBEJIHKH,

O6mue notepH BOAB B KaHajde Sp Ha €AHHHLY JUITHHBI
paBHBI cyMMe moTepn Ha (pUJBTPAIIHIO H HCIApeHHe:

So=S+E=0,0116 £[(a+2 )/ 14¢*) k+

+(a-+-29)e] »?/cex . (21)

[ToMuMO moTepb BOAbI Ha (HALTPAIMIO H HCMapeHHe, B
OTKPBITLIX KaHaJaxX MPOHCXOJST NMOTEPH BCJEACTBHE YTEUKH
BOjIbl B COOPYZKEHHAX, NPOpPLIBA Aam0, cOpocoB BOALI 1 T. A.
[IpaBuibHOl 3KcnJiyaTalieidl KaHa/lOB 3TH MOTEPH MOIKHO
cAeJaTh MHHHMAaJbHBIMH HJIH YCTPaHHTb BOoOlile.
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.I'H.EI.F#HJ'IH'-IECHHE PACYETHI
3AKPBITOM CETH

®@OPMYNBI U TAENHUEI
Ana rMAPABNMYECKOro PACHETA TPYB

['mapasiuyeckne moTepH uHamopa mo jauxe B Tpybax on-
pefeJsitoT no copmyJe:

b

[ v?
=M\ )
h = (22)

rae  h— Kos((pHIUHEHT THAPABJIHYECKOro COIpOTHBJIE-
HHA,
{ — nnuua Tpyo6, M;
U — CpeAnas CKOPOCTh ABHIKEHHSI BOJABI, M/cek;
) — puyrpeunnii auamerp tpybonpomBoaa, ;
g — yCKOpeHHe CHJIbl TAZKEeCTH, M/cex?.
[Torepu Hanopa Ha eAHHHLY AJHHBI TPYOb! (rHapasJiud-
YECKHH YKJIOH [) paBHBI:

2
=2 )2

[ L?gﬂ '

(23)

O6b14HO NPH THAPABAHYECKOM pacuere TpyOONMpoBOJIOB
3aKpHITOIl OPOCHTEJILHOH CeTH M3BECTHBI PAacXod H AHAMETp
Tpy6onpoBoaa. Yro6Gu npumenuth (opmyan (22) u (23),
HeoOXOAHMO 3HATHh KO3()(HUHEHT rHAPaBJIHYECKOro comnpo-
THBJIEHHA A. |

3aKoHOMepHOCTh H3MeHeHHS Kodhduunenra ruapasJn-
YECKOTO CONMPOTHBJEGHHA A HpPH TYPOYJEHTHOM peKHME IBH-
JKEeHHS TOTOKa 3aBHCHUT OT o0JacTed COMPOTHBISHHA: M-
PABIHYECKH TJajkux TpyO, nepexofiHod H KBaApaTHUHOIM.
B o6Gaacti rHApaBAHYEecKH TAaiKHX TPYO A 3aBHCHT JHUIL
oT BesqHuHHbl Yucaa Pefinonsaca Re: B nepexoanoit oGaa-
CTH J. 3aBHCHT OT OTHOCHTEJbHOIl WIEPOXOBATOCTH CTEHOK
Tpy6 H OT BeJaHumHbl Re; B KBaaipaTHUHOH A 3aBHCHT JHUIb
OT OTHOCHTEJALHON IEePOXOBATOCTH CTEHOK.
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[Tpodeccop M. U. Arpockun [1] naer caenyiwouiue pac-
YeTHbIe 3aBHCHUMOCTH JJISI Onpeae/eHHsa rpaHHil obJacTu co-
(IPOTHBJIEHHA:

06/1aCTh THAPaBIHYECKH IVIaZKHX TPYO

B/7

Rew<27(-2)", (24)

rjie A— BEICOTA BBHICTYMOB IEPOXOBATOCTH,
nepexosHas obJactb CONPOTHBJIECHHS

D \8i7 ] D -
2?(—;] "::Rﬂncp‘f-:lgl _F___' A’ (25)
KBajgpaTHuHas 00JacTb CONPOTHBJEHHS
REa 101 — 2 (26)
e
HJIH ,
Rew>21,6C ‘ii , (27)

rae C — koappuunent lllesu.
Ha ocnopanuu ¢opmyast (26) n (27) cocrapiena Tab-

auua 14,
Tabanuna 4

3Hauenns CKOPOCTH U, NPH NPEBLIEHHH KOTOPBIX HacTynaer
KBaApaTHuHas 006JacTh CONPOTHBACHMI, M/ceK

==

duasmerp Tpyd, MM

Tpylu [

1000
1400

2| 8

w3

o=
&

&

HoBhle cTaabHbie

(A=045 mx). . . .. 28 32 35 37 38 39 40 42 44
HoBbie uyryHunie

(A=05 suu) ... . .. 25 .28 31 33 34 35 36 38 40
MeTtaranueckne, ObiBIIHE

B 3KCIAYATAUHH
(A=135 ak), - » o 08 09.10 11 11*12 12 13918

Taknum oOpasoM, CHayaJia HYXKHO YCTAHOBHTH 06JacTh
COTIPOTHBJEHHUSA, a 3aTeM 1o GopMyJse AJA AaHHOH 0OJacTH
CONMPOTHBJEGHHS ONpEAeTHTh 3HAUeHHe KOIppuuHenta .

Ias onpenenenusi Kosd@uuUHEHTa A CYHIeCTBYeT MHOIO
aMnmHpHYecKHX (opmys. Hinke npupoasatcs (opmyJas i
[IPpaKTHYECKHX paCHeTon,

ab
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s § o T

Kosdduiunuent ruipapiuyeckoro conpotuBiaesus . B ob-
JACTH THAPABIMYECKH rIaaKux TpyO onpeaensior no ¢op-
myse I'. K. ®uaonedko (26):

(28)

Jlas mepexojHoit oOGJacTH JyulliHe pe3y JbTaThl Jaer
copmysa H. 3. Ppenkean [27]:

R e o R
=l [&m e ] (29)

HamuMe HaTYpHBIMH  HCCJAe/JI0BAHHAMH  YCTaHOBJEHO,
yro sra (dopmyaa jias acGecToueMeHTHBIX TPYOONpOBOJIOB
cnipaBeaauBa npu A=0,3 mu.

HOnst ksagpatuudoit obaactd TYpOyJeHTHOro pexuMa
npuMensitor dpopmyay H. H. Ilasnosckoro:

——Rv, (30)
It

rpe n— koappHIHeHT WepoXoBaTOCTH;
R — ruapasanuecknit pajuyc, paBHbIl JJs KPyr-
; D

JBIX TpYyD P
y=2,5) n—0,13—0,75)/ R (y/ n—0,1).

3amenus B dopmyae (30) kosdpbuumenr CHa ‘/.EE-
A
noayunm aaa tpy6 auamerpom D<4 m

l:Bgn’-‘(%) e (31)

3HaueHHs BeJHYHHBI A, omnpejeleHHble 10 (opmy.e
(31), naner B Tabauue 15.

Hoxkrop rexumueckux Hayk ®. A. IllepesieB na ocnosa-
HHH HCcjdenoBaHHil, mpoBeneunnix B uHcTHTYyTe BOJIIEOQ,
MOJIYVUHJ PfjJ pacueTHLIX 3aBHCHMOCTEH.

J5 CTaJdbHBIX H YYryHHBIX BOJONPOBOJAHLIX TpyO, ObIB-
UIMX B 3KcnayaTauud [29), nmeewm:
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i Tadauua 15

3uauenna 4 as TpyG B 3ABHCHMOCTH OT AHaMeTpa
H Ko3pdHuUMERTA WepOXOBATOCTH 1
(C onpeaeneno no ¢opmyae H. H. [Tanaosckoro *)

Koadupunuent :.uf:;:-n XOBATOCTH A

|
Nuamerp Tpy-
! pIp

G D, mex 0,011 | 0,012 f 0,013 0,014 | 0,015
200 0,021 0,026 0,033 0,039 0,05
300 0,019 0,024 0,029 0,035 0,044
400 0,017 0,022 0,026 0,033 0,039
o00 0,016 0,02 0,025 0,03. 0,036
GO0 0,016 0,019 0,024 0,028 0,034
700 0,015 0,019 0,023 0,027 0,032
800 0,015 0,018 0,022 0,026 0.031
900 0,014 0,017 0,021 0025 0,029

1000 0,013 0.017 0,02 0023 0,028
1200 0,013 0,016 0,019 0,022 0,026
1500 0,012 0,015 0,018 0,021 0,025
2000 0,011 0,014 0,016 0,019 0,022
3000 0,01 0,012 0014 0,017 0,02

* [, I'. Knceunesp, «CrnpaBounuk no rHAPABAHYECKHM pacueraMms,
Focanepronzaar, M.—JL, 1957.

npn v = 1,2 micex
: v .

npu v<1,2 mlcex

i=0 000912»—( +9-8—f’3) (33)
D'

ITo ¢opmyaam (28)—(33), HeoAHOKPATHO NpOBEpeH-
HBIM MpH 3KCIJIyaTallHd BOJAONPOBOAA, MOXHO paccUHMTATh
CTAJILHLIE H YYyryHHBIe TPYOONPOBO/ALI 3AKPBITOH OPOCHTENh-
HOH CETH.

Hua acBecronementunix Tpyd [30] kosdduunent conpo-
THBJIEHHS } paBeH:

: 0,184 7,19
s Dﬂw(n 3710~ iﬂ-—) (34)

Vpapuenuem (34) noansyioTcsd NpPH pacuere Kak HOBBIX,
Tak H OBLIBIIHX B SKcmiayaTtallnH acOectolieMeHTHHIX TPYO,
HOO I1EpOXOBATOCTL HMX, KAaK NOKasaJ OMBIT, NpakTHYECKH
OJIHHAKOBA.
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PaccuuTeiBaTh CTaJIBHBIE, YYTryHHBle ¥ acOecToLeMeHT-
Hble TPYOBI MOMHO T4KiKe MO crnelHaJbHBIM Ta0JHUAM, CO-
crapiaennpim P. A, Ilesesnessim [30]. '

Jlas ynpouleHHsi pacuyeToB MOXKHO MNOJIb30BATbCS HO-
morpammoit (puc. 32), cocrapjenHoit apropoMm. [lo noao-
rpaMMe B 3aBHCHMOCTH OT pacxoaa Boabl Q (alcex) i
auamerpa TtpybGonposoga- D (mm) onpenensior LK{}I}GL‘*Th
NBHKEHHA U (M/ceKk) W MOTepH HAnopa Ha eAHHHIY JJIHHBI
(ruipaBAHYeCKHH YKJOH ().

Moxno pemwate # 06paTHYIO 3a1auy: Mo 3ajaHHOMY TH-
JUpaBJIHYECKOMY VKJOHY W CKOPOCTH OIpeae/faTh JHaMeTp
H pacxoj TpybonpoBoja. dTa HOMOrpaMsa cocraBjieHa o
dopmyae (29) npu A=0,3 mn.

MECTHBIE COMPOTHBIEHHA

Ilpn nponycke Bojbl uYepes 3aABHIKKH, MOBOPOTHI, Cy-
AeHHA, pacIUHPEHHA, NpPH JAeJeHHH MO0TOKAa B TPOHHHKAX
MPOHCXOAAT JOMOJHHTEbHBIE MOTEPH Hamopa. 3TH MNOTepH
MPHHATO Ha3biBaTh MecTHBIMH, OHHM CyUIECTBEHHO CKas3bl-
paloTcst Ha obuleit BeJAHYHHE MOTepb Hanopa npu OOJbLIOM
YHCJIE MECTHBIX CONPOTHBJEHHH M OTHOCHTEJLHO MaJIoH
JJinHe TpyOOonpoBO0B.

[Tpu Gousbuioi nporsxKeHHOCTH TpyOonpoBoia H Majom
HAacChIllEHHH €ero apMaTypoH MecTHbie TNOTepH He3Hadii-
TEJALHBbI.

Mecrusie norepu Hanopa Ayeer B TPYOONpPOBOAaX OPOCH-
TeJAbLHBIX CHCTEM ONperesfaloT Mo dm.pmyn-e:

| L (35)
?g

rae {— ko3ppuUHEHT MECTHBIX 'COTNPOTHBJEHHH,

U — cpeHAas] CKOPOCTbE B CEYEeHHH, PaCIOJOKEHHOM
34 JlAHHBLIM COMPOTHBJIEHHEM,
g — yCKOpeHHe CHJbl TAMEeCTH.

[Torepu nHamopa no jJjHHe Ha y4acTKe MECTHOrO COMpo-
THBJIEHHS -OYeHb MaJlbl, H MO3TOMY HX OTAeJbHO He ornpe-
NS0T, OTHOCH HX K MECTHBLIM.

3uaueHusi Koa(ppuIHeHTa  MECTHbIX cnnpnmnnemm ¢
[15], Berpevaromuxes B TpyGonpopBojax 3aKphITOH OpoOcCH-
TEJbHOH CeTH, CJAeIVIOUHE,

ve



Bxon B tpylGy (puc. 33). Ilpu octpeix kpomkax £=0,50
(puc. 33.a@); npu 3aKpyr/jeHHbX KPOMKAX H MJAaBHOM BXO-
ae £=0,20 (puc. 33,6); npu oveHp njaasHom Bxoae {=0,05.

defe il

e il

Puc. 33. Bxon B TpyOy.

[Ipu Bxoje B TpyOy, corsacHo pucyHky 33, 8, Kosdduuneut
i
CONPOTHBJEHHA { 3aBHCHT OT OTHOILEHHS 5 N OTHOWIEHNA

L?’ (taba. 16).

TaGanuna 16
3nauenna koadduumenta T npu exope (K puc. 33, &)
‘H‘“m.. b
5 =
u 5 5 -
3 0 0,002 0,010 0.05 0,5
? \Hm
U 0,5 0,57 0,63 0,80 1,00
0,008 0,5 0,53 0,58 0,74 0,88
0,016 0,5 0,51 0,53 0,58 0,77
0,024 0,5 0,50 0,51 0,53 0,68
0,030 0,5 0,50 0,51 0,52 0,61
0,050 0,5 0,50 0,50 0,50 0,53

Ecan BXOA B TpyGy BbINOJHEH 10 CXeMe pHCYHKa 33, 2,
TO MOMXHO NpHHHMaTe {=0,15,

’ F}:]



Buixon w3  TpyOnl B pesepsyap GoJbliHX pasMepos
(puc. 34). Tlpunnmas v,=0, NoTEpH Hanopa MOXKHO onpe-
JdeauTh no ¢gopmyne Bopaa:

f_:mn; {UI___U'.’}: ;.:._[,'_r l {_36)

2g 2g

Puec. 34. Buxox u3 1pyGul
B pezeppyap.

Has pandoro caydyas mo dopmyiie (35) fyeer="_ %

Torga Kosdgopuuuent conporusienns {=1,00.
Bresannoe pacwupenne (puc. 35). Ilorepu Hamopa
paBHBI:

f_JE!
g

@, hd
rjie i-—-(—‘- -—I) .

wy

JEHEI:T:K 5 {3?)

Puc. 35. Buesanuoe pacmmupense,

3uauenus KosdduuHenra { ciaeayouue:
=— 10 9 8 7 6 5 1 3
4 Gl LoOd 009 30 & 2000 9 1 1 0

]
m—




Buesannoe cyxenue (puc. 36). Ilpu BHezanmom cymxe-
HHH TMOTOKa MOTEPH Hamopa MeHblle, ueM [pH pacliupe-
HHH. Kos(pduuueHT conpoTHBAeHUsi { 3aBHCHT 0T OTHO-

fads

MIeHHA —- .
Ull
]
m’z‘
u‘ -

Puc. 36. Buesanunoe cymenie.

o 0,00 0,10 0,20 0.40 0,60 0,80 1,00
¢ 0,5 0,45 0,40 0.30 0,20 0,10 0,00

-

Huadparma suyrpu 1py6st (puc. 37). Ilo wuccaenopa-
uuam LIATH

’ / 0,707 2 :
x = ll_ (P 4 ('aa}
. /, o g
TN e
g
Y = LR

Pue, 37, Iuadparma.

(2}

B 3apHcHMoOCTH oOT

C H3MEHSIETCHA CJAeAYIOUIHM

Uy

obpasom:

E

Qi 01 0203 04 0506 07 08 0,9 1,0

1

1070 245 51 184 82 40 20 097 041 0126 —

.r-r*f"
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Mosopor Tpydul. [Ipn peskom nosopore TPyO
Ha yrodi o (pHc. 38), no aavuwiM IlpomcTpolnpoekra, 3Ha-
yeHHs Kosduunenta £ npu Di=D; paBubi:

a 30° 40° al)’ 60 70° 80° 90°
¢ 020 0,30 0,40 0,55 0,70 (3,90 1,10

Puc. 38. Peaxuii nﬁlmpﬂ'r TpyOu
Ha yroa .

[I[pp naasiHoM mnoBopoTre TpyObb Kpyrjoro c2-
yenusi- Ha yroa e (puc. 39) awauenus Kospduunenta
MOXKHO ompenenasts no ¢opmyae Beiichaxa:

Pue. 39. Tlaapami#i  noeopot

TPYOHI.
. D\35 a oy
L= [D,lB]—rD,IﬁS(-E) ]Eﬁ_‘ =, (39)

rae §' — kos(pduunent conportuBienHs npu o=90° paBex:

L D= 02 S 0 b G0 LS 100 sl

2R
¢’ 013 014 016 021 029 044 066 098 141 198
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3aaBuxkKa (pHcC. -4D]. KospdHuHeHntT conpoTHBIeHHsa {

D—h
3aBHCHT OT OTHOILUEHHS —L}—", TO €CTh OT CTENEHH OT-

KpbiTHa (Taba. 17).

AR

g

\\*l.\xx\.m\w

=k

3navenus [ B 3aBMCHMOCTH OT CTENEHH OTKPLITHS 3SaABHMKKH

Puc. 40. 3aaeBuxka.
TaGanuna I/

D—h
D

i 100 0948 0856 0740 0609 0466 0315 0,159

{x

< 000 007 026 081 206 552 17,00 98,80

[lpuMeuanne, w—niollafdb CEUEHHA MNpPOXoAa 3aABHMKH npH
NOJAHOM ee OTKPBITHH, (3 — MAOULAfb OTKPHLITHA 3AJABHHKKH,

Hns saasmxkky tuna Jlywio npu noJnoM OTKPLITHH
¢=0,11—-0,12.

BeHTHAb npH nNOJAHOM OTKPBITHH. B 3aBHCHMOCTH OT
KOHCTPYKLHH MPHHHMAIOT AJIsi BEHTHJISA ¢ NPsAMBIM IIMHHAE-
JeM £=3—5,5, Ans BeHTHJASA ¢ HAKJOHHBIM LUMHHEJEM
£=1,4—1,85.

Iuckosbi kaanad (puc. 41). KosdduumeHr conpoTHB-
JeHHs { 3agHCHUT OT yraa o

Pue. 41, uckopmit Kaaman MpH OTKPLI-
- THH Wa yroJa a.

7 3wankon . M, 97



a 5% 10° 15° 20° 25° 30° 35° 40° 45° 50° 55° G0° 65° 70° XW°
¢ 0,24 052 090 1,54 2513,916,2210818,732,658,8118 256 751 oo

[Ipn nosnoM OTKPBITHM JHCKOBOro KiaanaHa (puc. 42)

{ 3aBHCHT OT OTHOIUEeHHS HauboJbliel TOJIIHHBLI KJanaHa a

K anamerpy D: |

Pue, 42, JIMcKOBEIR KJanman npH TOAHOM

OTKPBITHH.
% 0,10 0,15 0.20 0,25
g 0,05—0,10 0,10—0,16 0,17—0.24 0,25—0,35

Ilpu nonnoM OTKpPBHITHH AHCKOBOrO KijanaHa THna apoc-
CeJMbHBIX 3aTBOPOB, €CJIH HET JMAaHHBIX O KOHCTPYKTHBHbLIX
ocobeHHOCTAX, MOXKHO npHHHMaTh £=0,10.

IWapuupusiit kpan (puc. 43). Kosggpuunent conpotHs-
JeHHA [ 3aBHCHT OT yrja o

ox

I
I Q

- i
—

Puc, 43. llapuupumit Kaanau
(saxaonka),

70° 65° 60° 55° 50° 45° 40° 35 30° 28° 200 18°
1,7 23 32 46 66 95 140 20,0 30,0 420 620 900

X O

BcacwBaomuit kaanan ¢ cerkod (puc. 44). Kosddu-

IHEHT CONPOTHBJIEHUSI NPUHHMACTCH B 3aBHCHMOCTH OT JlHa-
Merpa TpyOhi:
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40 70 100 150 200 300
12 8.9 i 6 5,2 s

'\.""l'{:l

Puec. 44. Beacupaloliuii KJaanap
C CeTKOIM.

Ecin KOHCTpyKilisl Kaanana HeH3BeCTHa, TO NPHHHMA-
ot {=5—10. _

Orsersienus. [TpubauzkedHo cuuralor [15], uto mortepH
HAropa Ha y4yacTKe MeXAy TNepBbiM H BTOPHIM CEUeHHEM
(pHc. 45) paBHBI ABOHHOMY CKOPOCTHOMY HAamopy BO BTO-
POM CeUeHHH:

! J
)7
1 J
P4 ey
U;

Puc. 45. Tlorepn nanopa npu
OTBETBIEHHAX.

ﬂgg
f?uuc::rl_g':ﬂ E 3
TOT 4.
C1—2=2.

[Torepu nHamopa Ha yYacTKe MeMIY IMEPBHIM H TPETHHM

ceUeHHEeM pPaBHBI:
ﬂ-E Coa 3 ﬂi‘
o 3

Myecr ==

e TR
7+ %



Jlns pasnuuyHBIX VCJI0BHH OTBOAa KOI(pdHuHeHT { ykKa-
34H Ha pHcyHKe 46.

B ANS PR
T =03 Smjp. . "%=3 SN0

._./é_._l - _/'/_
—'c-m::r _‘W a;-m!

Puc. 46. Kosadduunent conporupaenns E 1as
pasanmuHbLIX ycjaoBuil oTBO1A.

Cxopsumecs ¥ pacxoasunecs Konycsl (puc. 47). Bean-
yyHa [ NpUHHMAaeTcss B 3aBHCHMOCTH OT YyrJja cXojla WIH

yria pacxoiKaeHHs: :
>%’ ¥ |
Puc, 47. Cxoasmmecs o pacxXofauiHecsd KOHYCHL
a 10° 157 20° 25° 30° a0 4 60°

Sexon 0,16 0,18 0,20 0,22 0,28 0,31 0,32
Spacx 0,46 0,54 0,60 0,67 0,72 0,88 0,91

Cnocof coeauHenusi (acoHHBIX uacTeil OKa3blBaer cy-
[LleCTBEHHOE BJMSIHHE HA BeJUUYHHY MECTHBIX COIpPOTHBJE-
Hui. OnpeaesiaTh MecTHbIE MOTEPH HAnopa, MoJab3yACh MPH-
BeeHHLIMH TabauIaMH, MOXHO JHLIBL B TOM cJyuyae, ecid
MexKAy (hacOHHBIMH HacTSIMH €CThb NMPSIMOH Y4acTOK He Me-
nee 20—50 puamerpor tpyGonposopa. Ilpn meubwiux pac-
CTOAHHAX BeéJJHYHHa MECTHLIX 'CUH]}UTHEJIEHHFI BO3paCTaEeT,
H B OTBETCTBCHHBIX CAYYasiX HYXHO NPOBOAHTH CrEIHA/b-
Hbl@ MCCJENOBAHHS CONPOTHBJAEHHH B y3aaax.

O6ias BeJHYHHA MECTHHIX MOTEpPb Hanopa B Tpy6onpo-
BOJE paBHAa CYMME MECTHBIX CONPOTHBJIEHHH BO BCeX yanax

100
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TpyGONpOBOA MJIKOC MECTHBIE NOTepH B OAHOM 13 palo-
TalUHX THAPAHTOB.

Ins npa6AHIKEHHbIX pacueToB BEeJHYHHY BCeX MECTHHIX
COMPOTHBJAEHHH B 3aKpPHITOH OPOCHTE/ILHOH CETH MOXKIHO
npHAMMaTh B mpejesax 5—I10% mnorepn Hamopa no AJHHE
Tpyb6onpoBoja.

PACYETHBIE CKOPOCTM M OMNPEAENEHME
AMAMETPOB TPYEOMPOBOJOB

Jaa onpenedenusi auamerpos tpybGonposoaoB Heo6xo-
AMMO 3HaTh pacxoibl Q H cpeaHHE CKOPOCTH JBHXKEHHA
BOMbI U.

Pacxonw TpyOonpoBOAOB [PHHHMAIOT COIJIacHO BOJo-
X0351/iCTBEHHbIM pacyeTam.

OaHo H TO Ke KOJHUYECTBO BOJBI MOYKHO NPOMYCTHTh N0
TpyGaM pasHbiX AHAMETPOB, HO C Pa3iHUHBIMH CKODOCTSIMH.
[Tpu manom auamerpe TpyGONpoBOi MEHbLIE BECHT, Mpoule
MOHTHpYeTCsl H, ciaeaopartesbho, Gosee sxoHomuyed. Ojua-
KO CKOPOCTh JIBHXKEHHSI BOJbl B HEeM JIOCTATOUHO BEJIHKA,
[I03TOMY MOTEepPH Hanopa, saTpayuBaeMble Ha MPOMYyCK pac-
X0/la, TaKxe oTHOcHTesbHO BedukH. Ilorpebyercs cosjathb
OOJBINOH HAnMop 3a CcueT MOULHOH HAacOCHOH YCTaHOBKH.
ITO YBEJHYHT CTOHMOCThL CHCTEMBI H TOBBICHT 3KCIJyara-
LHOHHbBIE 3aTPaThl.

TpyGonpoBos GoJablIoro AHaMerpa COOTBETCTBEHHO H
GoJibllle BECHT, MOHTAX ero YCJOXHSIeTCs H YA0porKaerc,
a cTtouMmocTb TPpyO Boapacraer. Oanako 3kcmiyaTalluda Ta-
Koro TpybonpoBoja npH MexXaHHYeCKOH nojaye BOABI je-
lieBJie BCJEACTBHE MEHbIIMX CKOPOCTeH M MEeHbUIHX MOTepb
Harnopa.

B caMOTeYHO-HanopHbIX CHCTEMaX, ec/JH B OPOCHTEJLHOM
BOAE HET B3BElICHHbIX HAHOCOB, AHAMETPbl TPYGONPOBOJOB
PacCUMTHIBAIOT Ha HaHOOJBIIHE CKOPOCTH, KOTOPBIE MOMHO
NOJYYHTh 32 CYET eCTEeCTBEHHOro YKJOHAa MecTHoCTH. Bepx-
HHe TIpelesibl CKOPOCTell Ha3Ha4yaloT H3 YCAOBHSI Npeaoxpa-
HeHHs TPpyOONpOBOAOB OT THAPABJIHYECKHX YIAPOB, BO3HI-
KalolUX TIPH NMOJIb30BAHHM 3amMOpHON H BoaopasGopuoil ap-
mMatypoir. Cynralor, YT0 MaKCcHMaJbHaf CKOPOCTH MABHIKe-
HHSl BOoAbl B TpyGonpoBojax He AOMKHA npeBuimarth 3,0—

- 3,5 mlcex.

Ecan B opocHrenbHO#l Boje, nMocTynaiolleil B Tpy6onpo-
BOAblI 3aKpLITON ceTH, MMEIOTCA B3BelleHHble HaHOCHI, TO
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Puc. 48. Homorpamma paas onpe-
nenepus anavennst Q, D, v.

CKOPOCTH JABHXEHHS BO-
bl JOJKHB! YJOBJETBO-
PATH YCJIOBHIO He3aHJife-
MOCTH TpYOONpOBOJIOB.
B3pellieHHbIe HAaHOCH He
BLINANAOT, eCcJH cpejl-
HHE CKOPOCTH JIBHXKEHH
BOALI B TpybOnpoBojax
Doabllle He3aHJSIoULHX,
BEJHUHHY KOTOPBHIX MOXK-
HO onpenesaTe Mo op-
myqe (48).

CpennHe  CKOpPOCTH
TeueHHHA BOAL B TpyDax,
MpH KOTOPBIX pa3MblBa-
IOTCS OTVIOKHBIIHECST
HAHOCHI, MOKHO OIpeje-
aaTh no dopmynam (46)
H (47).

B camoreuHo-nanop-
HOH 3aKPBHITOH CeTH JiHa-
MeTpel  TpybonpoBojion
nojAGHPAaIoT ¢ TAKHM pac-
yeToM, YTOOB cyMMmMap-
Hble NMOTepH Hamnopa B
TpybonpoBoaax OBUIH He
DoJibllle Hanopa, cosia-
BAEMOro ecTecTBeHHbIM
VKJOHOM MECTHOCTH, a
CKOPOCTH HaXOMWJHCL B
npejenax, onpejesfe-
MbIX o dopmyaam: (48)
¢ 0JiHoil cTopoHdl, (46) M
(47) — ¢ npyroii.

Pacuer TtpyGonposo-
JIOB  MNPOH3IBOAHTCH MO
hopmyaam:
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[To dopmyne (40) npeaBapHTEABHO INOJCYHTHIBAIOT AHA-
meTp Tpy6onposoaa, satem no 'OCT noabupaior 6anrKali-
wuii AHaMerp TpyObl. Eciam BbiOpaHHBIH AHaMeTp 3Ha4H-
TEJBHO OTJHUYAETCH OT PacueTHOTo, TO ONPEAeNsloT HOBLIE
COOTBETCTBYIOLIHE eMY CKOPOCTH.

[Ipu nopbope AHaMETPOB IO PAacxXoAy H CKOPOCTH JBH-
JKeHHA BOJB B TPYOOMpPOBOJAE MOXKHO IMOJNb30BATLCA HOMO-
rpammoit (puc. 48). [as storo coegHHsieM TOUYKH JABYX
lIKaJ, COOTBETCTBYIOIIMe 3alaHHblM pacxony Q H cpeaHeH
CKQPOCTH [BHXEHHs U, H IO TPeTheH IIKaje HaXOAHM
Hckomylo BeauunHy D (Touka mnepeceuenus). Takum ke
06pasoM Mo 3ajaHHOH cKopocTH v W jauamerpy D onpe-
jrensieM pacxon Q

3HAUUTENBHO CJA0MKHEe ONpeiesyUTb 3KOHOMHYECKH HaM-
BbICOHEl e AHaMeTpbl TPY6GOnpoBOIOB 3aKPLITOH CHCTEMbI
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Puc.. 49. I'paduk AnA OpPHEeHTHPOBOWHOIO Hazuaye-
HHA SKOHOMHYECKH HAWBBHITOAHefiero auaMeTpa
Tpybonposoia.
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¢ MexaHHdeckoit nojauein BoAbl. C yMeHblUEHHEM JHa-
merpa TpybonpoBoja CHHUXKAeTCA CTOHMOCTL CTPOHTENL-
CTBa, HO B TO K€ BpeMd B CBA3H C pPOCTOM IOTEpb Hamopa
Ha TPeHHe YBeJHUHBAeTCH pacxoj] 3JIEeKTPOSHEpTrHH.

Huamerp tpyGonpoBoja npu 3aJlaHHOM pacxoie BOALL
Ao/xeH OblTb TAKHM, YTOOBI COOTHOUIEHHE CTOHMOCTH
CTPOHTEJIbBCTBA M CTOHMOCTH 3KcmiyaTalliH OBIJIO HaHBbI-
roJHEHIWHM.

B. T. Jlo6aueswim [19] cocraBaexd rpaduk (puc. 49),
MNO3BOJIAIOLIHE ToAbHpaTh 3KOHOMHYECKH HaHBLIrOMAMeHIIHe
AHaMeTpsl TpyO Jif CeTH IparKAaHCKOTO H NPOMBILLJIEHHOrO
pojocHabkennst, ITo atoMy rpaduky MOXHO OmpeneaaThb
OPHEHTHPOBOYHO SKOHOMHYECKH HAHBBIFOJHeNlIHe AHaMeT-
pbl _AJa TpyOGonpOBOAOB OPOCHTENLHLIX CHCTEM.

Ecan ckopoctH ABHIKeHHS BOAB B TPpyGONMpOBOAAaxX Ha-
HBBLITOAHEHLIIEr0O AHaMeTpa MeHbllle cKopocTeH, obecmeuu-
BAIOIUHX HE3aHJAeMOCTh TpybONpoBOAOB, HYMKHO jAHaMerp

TpybonpoBoga MPHHUMATE MO MOCJEIHEH CKOPOCTH.
1

PACYET TYNMMKOBOW M KOJNbLIEBOW CETEW

TpybonpoBoabl OPOCHTENLHBIX CHCTEM PpacloJjaraior no
ABYM cXxeMaM — TYNHKOBOH H KoJblleBoil. Metonuka omnpe-
Je/ieHHsA TOTeépb HANOPOB B CETH 3aBHCHT OT CXeMBl paclo-

2 JoxeHnusi TPpyOOnmpoBOJLOB.

Tynuxosas cerh(pnc. 50)
npejacrapasier coboit pas-
BeTBJEHHYI0 ceThb Tpybo-
MpOBOAOB, BOAa B KOTO-
PLIX ABHIKETCS B OJHOM Ha-
NnpaBieHHH H MOKeT ObiTh
nojana K BogopasbopHoO#H
TOuKe (ruapaHry) JHIL C
O/1HOH CTOPOHHBL.

Kodblierasi, HWJH 3aMK-
Hyras, cete (puc. dl) co-

G CTOHT H3 MHOrOYroJIbHHKOB
S (Koaell), MO KOTOPLIM BOJA
- - noaaercs MnocJei0BaTebHO
Puc. 5{1 CIE"MEI K onpeaejJcHilo HJIH EETPEIJHG' an KOJIb-

rHApapIHuecKux mnoteph mnamopa B UEBOH CXeMe B KaXAylo
TynAkosoft cern. BOJ0pa3GoOpHYI0 TOYKY BO-

N/ LU
Z A\
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1a nojaeTcsi OJHOBPEMEHHO C HECKOJBKMX CTOPOH. 3TO JIO-
CTHraeTcsi 3aMblKaHHeM TYNHKOBHIX TpyOONpoBOAOB B OT-
JeNbHEIE KOJbIA.

Xoa3siicTBEHHble, TPYNNOBLEIE H pacnpejleuTe/lbHbe TPY-
6ONpPOBOAbL OOBIUHO YCTPaHBAlOT IO TYNHKOBOH CXeMe. Oa-
HAKO BOSMOXKHO H KoJiblieBaHue 3THX TpyOGomposojaos. Ilo-
Jepble TPYGONPOBOJALI OGLIYHO PacrnoJaraloT Mo KOJbIEBOH
cxeme.

[IpH TYNMHKOBOH cXeme MOTepPH Hamnopa ONPeeafloT, MC- -
XOAS H3 PacYeTHBIX PacXomOB M AuaMmerpos TpybGomponoja.
B rtpyGonpoBojax 3a-
KPBITOH CeTH OTBOA BO- |2
ALl WJIH €e BBIMYCK OCY-
HIECTBJASIOT  COCPENOTO- t l
UeHHBIM PacxoloM, No-
3TOMY moTepH Hanopos | -
BBLIYHCJAIOT OTAEeJNbHO g# g, B Pyt M =g
JUIST  Ka)KJAoro ydacTka
Tpy6onposoja C HEH3-
MeHHBIM pacxoaoM. ITo-  pyc. 51. Cxema x onpeaenemio ria-
TEPH Hanopa MO BCEH  paBiHYECKHX notepk Hanopa B KOJIb-
NJHHEe TpyGonpoBoaa nesoft CeTH.
MOJCYHUTEIBAIOT TPOCTBIM
CYMMHPOBaHHEM MOTepb Ha OTAEJbHBIX €e YYacTKax. Cym-
MADHBIE TIOTEPH HaAmopa B CHCTeMe ONMpefensioT TOo JIHHHH
TPyGONPOBOAOB, COEAHHSIOLIAX OroJIOBOK MAarucTpalbHOro
TpyGONpPOBOAa MJIH HACOCHYIO CTAHIHIO C Hanboaee yaaJtieH-
ol Toukol cuereMsl. Ha pucynxe 50 sro Juuna [—2—3:
4—5—06.

Pacuer KOJBLEBOH CETH OCHOBAH Ha JABYX TOMOMEHHAX
(puc. 21). .

1. CyMMa pacxo/i0B BOAHI, NpPHXOAsLIEH K m0oGoMYy y3ay,
paBHA CyMMe TPaH3HTHbIX PacXofioB, YXOASUIHX OT Yyana,
MJI0C Y3J0BOH pacXoj, TO ecTh ajare6paHvyecKkas cymma pac-
XOMOB /s Jo60oro y3jga KOJbLEBOH CeTH paBHa HYM0O
(2Q=0).

9 B Ka)noM KoJblie cyMMa MOTepb Hamopa Ha ydact-
Kax, ¢ BOJa JBHIKETCS M0 YaCOBOM CTpeJKe, paBHa CyMme
poTeph Hamopa Ha yvyacTkKax, Ha KOTOPBIX BOAA JBHIKETCS
NPOTHB YaCOBOH CTDPEJKH.

Ecau nepsble MOTePH Ha3BaTh YCJAOBHO MOJOXKHTEbLHbI-
MH, 4 BTOpbl€ OTPHUATENbHBIMH, TO 3TO MOJIOXEHHE MOZKHO
cchopMynHpoBaTh TaK: anreGpanueckasi CyMma noTepb

J

——
g, Y

g2 Uz 4

L # L
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Hamopa B JilOGOM KoJbue cety paBha uHyao (Z2hA=0), llpu
3TOM pacnpejesieHHe NOTOKOB B KOJbLEBOH CeTH COOTBer-
CTBYET MHHHMYMY 3HEepruH, pacxoiyeMoi.Ha npeojoJjieHHe
TpeHus B TpybGax.

Ilns pacuera KOJbUEBHIX cerell paaHbIMH aBTOPaMH
npeRJoXKeHbl /PpasjHuYHble MeTOAbl pacuera. 3aKoJjblle-
paHHble  TpYOONPOBOJAB MOXMHO PaCCYHTLIBATE METO-
JIOM NOBTOPHBIX NONBLITOK, KOTOPLIii CBOOHTCA X CJAeAYIO-
Hemy:

VCTAHABJIHBAIOT Pacxojl KOJbLA COIACHO BOJIOXO35i-
CTBEHHOMY pacyeTy M NJIaHOBOMY BOJONOJb30BaHHIO,

pacnpeneqsoT NPUOIHIUTENBHO pPacXoAsl MO BETBAM
KOJIblla, 3aTEéM IO 3THM pacxojlaM H pacyeTHbIM CKOPOCTAM
noaAOHpawT cTaHJapTHBE AHaMeTphl TpYyO;

MOJICHHTBHIBAIOT [AJA KaXJA0ro KoJiblla CYMMY I[OTepb
Hanopa. Ilpn mepBonavaabHONl pa3bpocKke pacxofoB NpH
BRIOpaHHbIX aAnamerpax obbiyno Xh==0, pesqHuNHA HEBA3IKH
Ah u ee 3HaK yKaswBaloT, KaKHe BeTBH KOJbLUA HArpyKeHHl
ypesMepHO H KaKHe HeJOorpyeHhl;

nepepacnpenesiaioT pacxojl 10 TeX nop, Nnoka HeBs3Ka
BO BceX KoJsibllax Oyaer OJIH3KAa HJAH paBHa HYJIIO.

[Tpn npoekTHpoBaHHH pacnpeie/]HTeNbHBIX H BHYTPHXO-
3AHCTBEHHBIX TPYOONPOEROAOB CETh CUHTAIOT YBSISAHHOM, ec/l
HeBA3Ka He npeswimaer 0,2—0,3 x god. ¢r., a aJaa Kojel
nojiesulx Tpybonposoaos— 0,1—0,15 at.

3aKPHITHIX OPOCHTEJbHBIX CHCTéMax BHYTPHXO3slii-
CTEEHHBIE pacnpejleHTe/bHble TPYOONPOBOAL 3aKOJbLLOBLI-
BaloT peako. Ilonesnie ke TpybonpoBojasl neaecooGhazHo
3aKOJBLIOBLIBATL MOYTH BCErja.

Koaslto nosesoro tpybonposoaa (cM. pue. D,a) monayya-
€T BOJY H3 JABYX TOYEK pacnpejeJHTeIbHOro Tpy6onposoaa.
3abHpaoT BOAY H3 KOJblla COCPEAOTOYEHHBIMH pacXoAaMH
B HeCKOJbKHX ToOYkaX. MakcuMmajbHble TOTePH B KOJble
BOSHHKalOT npu paborte rHAPaHTOB, Haubojee VaaJeHHBIX
0T pacnpeaeauTesasHoro Tpy6onposoga. IdtoT cay4dait u Gy-
ner pacuerHoiM. Pacxoanl BerBeil KoJblia OyAyT NPHMEpPHO
onunakoBeIMH. Ilostomy nmamerp tpy6onpoBoma KoJblla
MOXKHO HasHayaTh ITOCTOSTHHBIM H3 pacueta NOJOBHHHOIO
pacxona.

Heobxoaumblit Hamop HaCOCHON cTAaHUMH HJIH CaMoTey-
HO-HATIOPHOH ceTH Oonpejesdior no gopmyJse:

-H.J:T '_Ef_! i hi:n -1 [E - .E'”:l, (*‘I‘I)
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rae LH — morepu Hamopa B CHCTEME,;
Nes— cBOOOAHBIN HAMOP Ha THAPAHTE;
Z-—— OTMETKa TOYKH, HauOOJiee HeBLIrOAHO PpPacno-
LTID}HEIII[Di:I Mo OTHOLHCHHIO K HACOCHOH cTal-
IHH HJH OrOJIOBKY caMOTeYHO-HATIOPDHOU CeTH;
Z,— OTMETKa OCH Hacoca MWJIH YPOBHS BOJABI B BO-
103a00PHOM COOpPYXKEHHH CaMOTEUHO-Hamop-
HOH CeTH.

[Tpumep. Onpenenurs MoTepd Hamopa B 3aKOJbLO-
BAHHOM OPOCHTEJbHOM TpyOOnpoBOme (CM. pHC. D,a), €CJH
obumii pacxox Tpybomnposona cocrasaser 200 alcex u no-
JaeTcs B OOHY TOUKY s LoxKjeBaJibHOH MamHHbe 1 M-200.
PasMepnl KoJiblla NpPHBEIAEHBl Ha PHCYHKE,

MakcHMaJibHble TOTepH B KOJblle BO3HHKAIOT npH 3a060-
pe BOAbl MALIMHOH H3 KPaWHHX T'HPAaHTOB N0 HAMpaBJIEHHIO
ABHKEHHA BOJABI. 3a pacueTHbIi cjaydaii npuHEMaeM 3a0op
BOJIbI M3 KpailHero rujpaHTa INepBOH BeTBH KoJbua. [na-
MeTp NpaBoil u JieBOH BeTBell KoJiblia 6epeM OJHHAKOBBIM —
270 mm.

3apmaemcsi pacxopamiu: BupaBoi BerBu 90 alcex, B Jie-
Boit — 110 a/cex. CooTBeTcTBeEHHO pacxojiaM noJaydaen:
H B JeBoil, H B TpaBoil BeTBH nmoTepu Hanopa 12 u.

C/lefoBaTe/IbHO, JJISI NMpeojoJelins CHJ TPeHHA B KOJb-
Ile OpocHTedbHOro TpybGonpoBoja Tpedyercs HMeTb B pac-
?Ipene.ﬁme.ﬁhrmm TpyGonpoBoge Ha 3TOM Y4YacTKe HaIop

=12 M. *

rMOPAB/IMHECKMH PACHET MOJA3EMHbLIX TPYBOMNPOBOAOB
M TMOPAHTOB-BOOOBLINYCKOB

B ocHoBe AeficTBHS 3aKpLITHIX CaMOTeyHO-HAMOPHLIX ce-
Tel JIeHKHT NpHHUMIN camoTeka (camonanopa) B TpyOGornpo-
pogax. Bece TpyObonpoBoAbl, Y/JIOKEHHBEE B 3eMJie, JOJIZKHEI
ObITL HaMmOPHBIMH,

Ka»aplii ruapanT, HNOAAIOUIHH pacyeTHOe KOJHYECTBO
BO/ABI NPH TNPOINYCKE pacyeTHOro pacxoja Mo MOASEMHOMY
TpYGONpPOBOAY, JAOJIKEH HMeTh CBOOOAHbI Hamop A B
CAEAYIOUHX Tpejesaax: IS OTKPHITHX BPEMEHHBIX OpOCH-
teneli fice > 0,5 M; Aad rHOKHX LJIAHroB  fes > 1—2 M.
CpoGoinbIit HAlOp PpaBeH PasHOCTH OTMETOK Ibe30OMETpPH-
YyeCcKOro NOPHBOHTA M OCH BOJAOBBINYCKAa IHAPAaHTa.

[Ipu ruapaBJHYECKOM pacyere NOA3EMHOrO TPYO6ONpo-
BOJla MSBECTHBI pacXoji, OTMeTKa BOJAbl B KaHaJjie H B CTBO-
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pe BOA03a60Opa, YKJAOH MOBEPXHOCTH 3eMJH (MPOAOJbHbIH
npotusas Tpaccel TpybGonposoja). HyxHo onpeaeauts Aua-
MeTp TpyGonpoBojia H rHAPaHTOB-BOAOBLINYCKOB.

[To cpenneMy YKJIOHY MOBEPXHOCTH 3eMJIH, YMEHbIIEH-
Homy Ha 5—109% (sro paBHO MecTHBIM [OTEpPAM Hanopa
naoc cBo0OAHBIT Hamop Ha rujpaHTtax), H pacueTHOMY pac-
X0ly onpeaeasioT TpebyeMmblii JAHAMETP MO HOMOrpamme
(puc. 32). 3arem cTPOAT THAPOAHHAMHYECKYIO JIHHHIO TIPH
PACYETHOM pACXOJMe M YTOUHAIOT Auamerp TpyGOmpoBOAA.
Hasa storo onpeaensior cBo0OAHBIH HAMOP HA KaMXAOM THI-
paHTe., Tpy6GonpoBOjl PAcCYHTHIBAIOT C rOJOBHOH YacTH,

OnpeneisfioTr MOTeépH Hanopa B BoA03abopHOM Y3Jie,
saTeM Mo [JHHEe A0 MEepBOro ruapaHta B COOPYXKeHHAX H
apmatype (ecaiu OHM HMMEIOTCSI), B IHAPaHTe H, HaKOHEL,
mosyuaioT cBOOGOAHEI Hanop, KOTOPLIH paBeH:

ha=H—Xh, (42)

rne H — reogesnyeckHd Hamop Ha TrHAPaHTe-BOAOBHI-
NyCKe;
L/i— cymMMa Bcex IHApPaBAHYECKHX NMOTepb RO MaH-
HOTO THApPaHTa-BOJOBHIMYCKA.

JlsaMeTp ruapaHTa onpejeadioT noa00pOM, OHAKO OH
NOJIFKeH COOTBeTCTBOBATH CTAHAAPTHBHIM AHAMeTpaMm 3aJiBH-
wex (taba. 22, 24).

3ateM Tak Ke onpeaeasior cBoOOJAHLIA Hanop Ha BcexX
ocTaJibHBIX THApPAHTaX-BOAOBHIMYCKaX. PesyabtaThl pacuera
ceoasT B tabaumy 18. B rpade sropoit 3ToH TabGauub 3a-
NMHCHLIBAIOTCA BCe THAPAHTH, COOPYXKEHHsdA, apMarypa,

TaGaunua 18
, K ruapasiH4eckoMy pacuety TOA3EMHBIX HANOPHWX Tpy6GompoBoaoB

P
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oTReTBJenns TpybonpoBoaa B TOH NOCAEJ0BaTEBEHOCTH, KaK
OHM pacrnojozeubl 1o ero tpacce. Ilocae rakoro pacuera
AHaMeTpbl TpyGONpoOBOAa YTOUHSAIOT.

PEX{MM HAHOCOB B TPYEOMNPOBOQAX
OPOCHUTENbHBIX CHCTEM

YcJoBHA HE3aHJAsEeMOCTH TPyOONpPOBOAOB OPOCHTEIBHBIX
cucreM, Ecan opocuTenbHasi Boja HeCeT B3BCIUEHHBIE HA-
HoCchl M JABHiKeTcs B Tpybax OpPOCHTEJNLHOH CETH CO CKOPO-
CThIO MeHblIe He3auasiolled, TO TMPOHCXOAHT BbIMAAEHUE
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Puc. 52. I'padukn zasucumoctd: V=f(p, D)
h=f(p,- D).

B3BelleHHBIX HaHocoB., [locne npekpalleHHs TOAaYH BOADI
sl NOoJdHBa Ha JHO TpyO BhINajaloT Bce HAaHOCHI, HAXO-
NUBLIHECS] paHee BO B3BEIIEHHOM COCTOSIHHH.

Hanpumep, B Tpybonposoae anamerpom 500 msm B cToA-
yeit Boje npu MytHoctH 5 2/a Bminagaer 1123 c¢u® nanocon
Ha 1 noe. # Tpybonpososa. Eciin CKOPOCTH ABHIKEHHS BOJEI
B TpyGOmpoBOJAE MeHblle PasMbIBAIOIIHX, TO BBIIABLIHE
1ocJle MepBOro MoJiMBa HAHOCHI MPH MOCHEAYIOIHX MOJHBAX
He paaMblBaloTCA. 3a MOMHBHOH meproA (6 momHBoB) Ha
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1 noe. m Tpybonpososa Buinagaer 6700 cx® HaHOCOB, 4TO
COCTaBJIfieT CJIOH OT/A0XKeHHH B 4 cM.

Ha pucyHke 52 pas pasHbiX MYTHOCTEH IOTOKa H JHa-
merpos TpyGonpoBoga D mnokasdakbl 00beMbl HaHocoB V
(cnyioliHAas JIHHHS), TOJILHHA CJ0€B OTJIOMEeHHH A (NyHK-
THpHAS JHHHA), oOpasyIOLIMXCs M[OCJe TNpeKpalleHHst pa-
o6orel Tpybonposoaa.

Il yMeHbIIeHHs 3aWJeHHsT OPOCHTENbHOH CHCTEMBl Ha-
HOCAMM CcJejiyer Iocje MoJNHBa cOpachiBaTh BOAY M3 TPYOO-
nposona. Jas obaeruenus cGpoca Bech TpyboOnpoBoa ykJia-
JBIBAIOT ¢ MOJOXKHTETbHBIM YKJIOHOM M B KOHIE ero CTaBT
BOogoOBeINycKH, Korga mno yclIOBHAM pejbeda MEeCTHOCTH
3TOTO CcAeJaTh HeJlb3fd, YCTPaHBAlOT BOJOBBLINYCKH BO BCeX
MOHMAKEHHBLIX TouKaX. B mepBom cJayuae CHJIBHO Bo3pacraer
o6beM 3eMJIsIHBIX paboT, BO BTOPOM — Tpebyercs JOIOJHH-
TeJbHAs apMaTypa H YCJIOXHseTcs 3IKcmiayartalus Ttpyo6o-
nposoga. [TostoMy TpyGONpPOBOABI OPOCHTENbHOH CETH XKe-
JIaTeJLHO MPOEKTHPOBATh HA TaKHE CKODOCTH, NPH KOTOPHIX
MOMHOCTBIO PasMbIBAIOTCH H BLIHOCSATCA OTJIOMHBIIHECA Ha-
vockl. IlpomonbHblit mpoduas TpyboONpoBoOja NpH 3TOM He
3aBHCHT OT peKHMa HAHOCOB, H 3JKCIIyaTallHsi €ro 3HauH-
TeJbHO YIPOLLAeTCs.

OnpiT 3KCONYATAUMH 3AKPBLITHIX OPOCHTEJILHBIX CHCTEM
[I0Ka3bIBAeT, YTO Jaxe MNpaBH/JIbHO 3alpOEKTHPOBAaHHBIE H
nocTpoeHHble TPYGONPOBOALI HHoOrja sauasiored. Tax, mph
SKCIJIYaTallHH pacnpeje/HTeNbHbIX TPYOONpPOBOJOB OPOCH-
TellbHONH ceTH coBxosza «®apxan» (lonomHas cTenb), He-
CMOTPH Ha TO, YTO CAMOTEYHO-HAMOpHbIe TPYOOMPOBOJL!
UMeNy JOCTATOUHBIE VKJOHBI AJf NPOMBIBKH OTJIOMHBIIHX-
csi HAHOCOB H NoJaBaeMasi B HHX BOJa NOYTH He colepiKa-
Jla B3BelleHHBIX 4acTHll, TpyOGonpoBoAbl OBIIH YaCTHYHO
samiaennl (1959 r.). Ilostomy ans noaaep:xanua Tpybo-
NPOBOAOB B HE3aHJEHHOM COCTOfHHH He0OXOAHMMO IPOBO-
AUTh npodHIAKTHYECKHE MEPONPHATHA.

[Ipu skcmayaTaluud TpPyOOINPOBOMAOB OPOCHTEJNbHOH CETH
HeJlb3sl TAKXKe JOMycKaThb yTedeKk M3 TpyOompoBoja; 3aTBOP
BOJ03a00PHOT0 OTOJIOBKA AOJ/KEH OBITh reépMeTHUHBLIM.

Tak, 8 1956 r. Ha AnmepoHCKON OPOCHTEJIbHOH CHCTEME
(maccup Capau) B nepBbill roj SKCIJIyaTaUuH H3-3a 60JIb-
UIOf YTeYKH BOALI Yepea HeHCNpaBHble 3aJABHXKKH H CTBIKH
Tpy6 kuBoe ceueHHe acGecTOLEMeHTHOro TPyOONmpoBOoAa Ha
aaune 300 M Gbwio samiieHo Ha 50—75%. 910 NpoH30LLIO0
MOTOMY, UTO Yepes ‘HeHCNpaBHbIH 3aTBOP BOA03abOpHOT
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OroJIOBKa BOjA MmocTynaja B TpPyOGONpoOBOJ H B TO BpeMf,

Korsa He OGuiio moJanBa. Beaencreue nedextoB uHa Tpybo-
nporose B HeM 00pa30BaJoch JBHMKeHHE MOTOKa ¢ MaJbiMH
CKOPOCTAMH, 4TO NPHBEJO K BBHIMAJEHHIO TMOCTYMAIOUIHX
paBemeHHbX Hanocop. OcBersenHas Boja W3 TpybompoBoja
YXOMHJIa, 4 HAa ee MeCTO HenpepbiBHO TMOCTymaja Boja C
Hanocamu. DTO M BHI3BAJNO 3auyeHue TpyObonposoaa, KOTO-
puiif paboTaJ NMo CyLIeCcTBY KaK OTCTOHHHK.

Ecin xusoe cedenne Tpy6OnpoBoja mnoJIHOCTHIO 3AUJIHT-
¢, a TAaKOH cJyuyaH TMPaKTHYECKH BO3MOKEH, TO NMPOMBLITH
ero 6yier oueHb TPYAHO, a B pAje cjiyyaen NpHIETCA pa-
306paTh 3aHJIeHHYIO YacTh Tpybonposojaa.

Bo wusbexaHue 3TOro cJeayer Bcerja mnocje MOJHBA
MJIOTHO 3aKPHIBATH TOJIOBHYIO 3a/BHXKKY TpybGompoBoaa M
He gomyckaTh yteuek. Ecau TpyGonpoBoj 3ananTcs, HeoO-
XOJHMO HeMeJIeHHO NMPOMBITH €ro OT HaHOCOB.

Urobul Tpy6GONpPOBOA OPOCHTENBHBIX CHCTEM He 3aHJfI- |
csi, HY>KHO cobaiofaaTh caeayioniHe asa yeiaosus [13]:

1) ckopocTH mBHMKeHHS NOTOKa B TpyOGonpoBoaax NpH
IKCINIVATAUMH AOJKHBEI OBITH TAKHMH, MPH KOTOPHIX He Mpo-
HCXOJHT BHIMAJAEHHS B3BelIeHHBIX HAHOCOB, TO eCcTh CTEMeib
HACKHILIEHHA MOTOKAa B3BelIeHHBIMH HAHOCAMH JOJXKHAa COOT-
BeTCTBOBAaTb WM OBITh MEHbIIE €ro TPaHCMOPTHPYIOUIEH

cnocobHOCTH:

raie p — MYTHOCTL nmoToka B TpyGonpoBoje;
0y — TPAHCMOPTHPYIOULAA crocoOHOCTHL MOTOKA,

2) VKJOHBI YJIOMKEHHBIX CaMOTeYHO-HanopHBIX TpYOOMNpo-
BOIOB N0JIKHB OOECIeuHBaThPa3MbIBaIONIHE CKOPOCTH. B CH-
.CTeMaxX ¢ MeXaHHYecKOW Mojavyed BOJLI HACOCHHIE YCTaHOB-
KH A0JKHBI ofecneuMBaTh TaK)Ke H PacXojbl, NPH KOTOPLIX
Pa3MBIBAIOTCA paHee OTJOXKHBIIHECHd HaHOCHL.

Jlns storo HeoOXoAMMO, UTOOLI MHHHMAJBHBIH THApPaB-
JHUYECKHH YKJIOH TPYOONpPOBOAA [ yyuys MNPH KOTOPOM pPasmbl-
BAIOTCH M BLIHOCSATCS OTJIOXKMBIIHeCH HAHOCH, OB paBeH

WIH MEHbIIE YKJOHAa YJOXeHHOro TPyOOonpoBoAa irp:

By +Ehyeer+hig+Ren-=l3
Ly == = 7 < frp . (44)
€ fyun— MHHUMAJBLHEI YKJIOH TPyGONpoBoaa, mpH Ko-
TOPOM pPa3MBbIBAKOTCH H BBIHOCATCA OTJIOXKHB-
Iecsa HaAHOCHI,
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hw — norepu Hamopa no AaxHe TpyGompoBoja mpu

pasMbiBe OTIOXKHBIIMXCA HAHOCOB;
L/tyeer — CYMMa MECTHBIX TOTEpPbh HAMOpa;

Iy, — pa3HocTh OTMETOK OcH TpyOoInpoBoja B Mecre
BONOBBINYCKA W YPOBHSI BOJAL B KaHaje, O0TBO-
nfuenM NpPpOMBIBHOH pacxon; -

- ey — cBOGOANBIE HAMOP HA BOJOBBITYCKE;

hy; — pasHocT, OTMETOK YPOBHSI BOAB B TMOABOAfA-
IeM KaHaJe H_OocH BOA03ab0pHOTO OroJoBKa
TpybonpoBoja;

[ — npoekuus TpyGOMPOBOAa Ha TOPH3OHTAJLHYIO
MJIOCKOCTD;
ivp — YKJIOH YJoxeHHOro tpybonposoa.
[Tapamerpsl B hopmynax (43) u (44) onpepeisitor cile-
IyIoIWHM 06pa3oM: MYTHOCTh MOTOKA ¢ HA OCHOBAHHH H3HI-
CKaTeJIbCKOro  MaTepHaJta, MecTHble M[OTepH  Hanopa
Phyeer — IO 3aBHCHMOCTAM, NpHBeJeHHLIM paHee, a napa-
MeTphl Ay Mlens iy | — MO MPOEKTHBIM JIAHHBIM,
[ToTepn mamopa no aauHe TpyGonpoBoaa hw. B npouec-
ce pasMbiBa HAHOCHHIX OTJOMEHHIT MOYKHO BBIYHCIAATH TO
npuBenenHoil panee' popmyne (22):

v

— ) —= 2
b, =k, Tog’ (22a)

rae HeusBecTHH! KO3((HIIHEHT rupaBJaHuecKOro CONpPOTHB-
JeHHs AJs 3aHJeHHBIX TpyOOMmpoOBOAOB A, 1 pasMbiBalolas
CKOPOCTb MOTOKa U,

PacueThl MOKasLIBAlOT, UTO AJs TpyOONpPOBOAOB OPOCH-
TEJALHBIX CHCTEM IpPH 3HAYEHHSIX CKOPOCTeH, COOTBETCTBYIO-
X pasMbIBAIOLAM, KO3dduUHeHT A, HAXOIHTCA B Npe-
JejaxX MepexoiaHoi 06JacTH CONMPOTHBJAEHHA. .

3aunennble TPpyOGONpPOBOALI HMEIOT Pa3HYI UIEPOXOBAa-
TOCTh, H3MEHSAIOULYIOCS B 3aBHCHMOCTH OT COCTasa OTJO-
JKHBIIMXCSL HAHOCOB W JIPYTHX MPHYHH.

D
[To Mepe OTVIOXKEHHs HAHOCOB N0 —~ MOBEPXHOCTH CO-

NPHKOCHOBEHHS MOTOKa ¢ HHUMH YBEJIHUHBACTCH. [Tostomy
K09 hHUMEeHT THAPABIMUYECKOr0 COTNPOTHBIEHHs 7, B TPO-
lecce pPAasMbIBa OTJOMKHUBIIMXCHA HAHOCOB ONpenesior no
Jpyroff 3aBUCHUMOCTH, WeM IIpH NBHXKEHHH TNOTOKa ro YH-
CTHIM TpybHaM.
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Tak, nasi onpenesenus kKoapduIlHeHTa A, B mnpollecce
pasMbiBa HaHOCHBIX OTJIOXKEHHH, COCTOSIIHX H3 CMecH Mel-
KomecuaHblX (KpynHoctbio no 0,25 ma), NblIeBaTHIX, HJO-
BATHIX W T[JIHHHUCTBIX YacTHlU, B acBGecToleMeHTHBIX Tpy6o-
NPOBOAAX OPOCHTENbHBIX CHCTEM HaMH IOJyueHa 3aBHCH-
mocTh [13]:

0,25
A= ik g ] (45)
026d, —+0,0008

3,7D TR0

Ig

rie dep — CPEAHHH AHaMeTp 4ACTHI| HAHOCOB,

(@ — BbICOTAa CJOf OTJIOMHBIUHXCA HAHOCOB,
¥ — paauyc Tpyos;
D — puyrpennu#i guamerp Tpybomnposoja.

Jrta dopMysa npuMeHMMa NPH 3AHJIEHHH 0 NOJOBHHLI
nuamerpa tpybonposoja.

3aBHCHMOCTH JJIf ONpejesyeHHs p W Up TPHBOLATCA
HHJKE.

Onpenesexne pasMbiBaloluX ckopocTei. [lo nmocaeaHero
BpeMeHH 3SKclMepHMeHTaJbHble paboThl MO pPasMLIBY HaHOC-
HBIX OTJIOXKEHHIH B TPyOONpPOBOAAX OPOCHTE/IBHBIX CHCTEM HE
MPOBOAMINCE. DTO 00DACHIETCS TEM, YTO OPOCHTE/bHBIC CH-
CcTeMbl € HamoOpHBIMH TpyOONpPOBOAAMH TOJIBKO HAUYHHAIOT
BHEAPATH B MPOHM3BOACTBO. B CBA3H ¢ 3THM HaMH ObuiH
Brepesie npoBefeHbl paGorsl [10] mo pasMbIBY OTJIOXKHB-
IIMXCA HAHOCOB B TPyGOnpoBOAAaX OPOCHTENLHBIX CHCTEM H
MOJYYEHbl pacyeTHbie 3aBHCHMOCTH NS ONpeefieHHst paa-
MBIBAIOIIMX CKOPOCTEH.

[MoneBsie W JabGopaTopHble HCCIEAOBAHHA MOKa3adH, UTO
pasMBIBAIOIas CKOPOCTh B 3aBHCHMOCTH OT YIJIOTHEHHS
HAHOCOB (BpeMeHH HAXOM/EHHS HAHOCOB B TPyGONpPoOBOJie B
CTIOKONHOM COCTOSTHHH) YBeJIHUHBaeTcs 3akoHoMmMepHo. B re-
yenne 60 cyTOK pasMmbiBalolad CKOPOCTb 3aMETHO BO3pa-
cTaer, sateM B nepuon or 60 no 90 cyTok MenleHHee, a ue-
pes 90 cyTOK YBeJHYHBaeTCS COBCEM HE3HAUHTENLHO.

PasmMbiBaiolllad cKopocTk, KOTOpasi HeobGXxo/inMa A Ha-
yaJa pa3MblBa, BO3pacTaeT TaKKe C yBeJHYeHHeM B HaHO-
cax oT 5 710 609% KoaumuecTBa MedKomecuaHwlx yactuil. [IpH
najpHeHleM yBeJHUEHHMH MEJKOINeCUaHbIX HAaCTHLL — MO
909 pasmbiBalomlafs CKOPOCTb YMeHbIIaeTcs.

%
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Ecii HaHOCKI COCTOAT H3 MEJKONEeCYaHbIX YaCTHIL Kpyr-
woctbio oT 0,06 nmo 0,20 Mm ¢ npHMEcblo APYrHx ua-
cTll KpynuocTbio MeHee 0,05 MM, TO pasMbiBalolllasi CKO-
poctk anas  acOecroueMeHTHHIX TpybonpoBoaos (M/cek)
paBHa:

. UVp = (.ﬂ;— 1 j( 2 )u'l..-’e m,;ng, (46)

BT Y 4 . M

rie 7 — BpeMsl HaXOXKJAEHHA HaAHOCOB B TpyOompoBone
B CIMOKOHHOM COCTOfIHMH, CVTOK;
D — BHyTpeHHHI  AuaMmerp  acOecToUeMeHTHBIX
TpyO, M;
lyy — KO3(D(PHIHEHT CONPOTHBJEHHS TPH pasMbiBe
OTJOMKHBIIWXCS HAHOCOB OnNpenesasieTca IO
Gopmyie (45);
A, B, C— koadduumenTsl, 3aBucsdlllHe OT CONEpPIKaHHA B
HaHocaXx MeJKOMecuYaHblX YacTHI pasMepoM OT
0056 pmo 025 mMm B [ROASAX eNHHHUELI
(rabu. 19);
kR — Ko3(hduitnenT OAHOPOAHOCTH OTJIOKHBIIHXCH
nanocos (k=1,2—1,02);
my — Ko3(p(uUHeHT ycJoBHS palbOTHl, KOrfga TMOTOK
HeceT B3BEUIEHHBIE HAHOCH B KOJJIOHIHOM
cocToAHHH B Komuuectne Gosee 0,10%, pasen
1,2—1.,4;
my — KO3 duuHenT ycJoBHA paboThl, Korjga MNOTOK
HeceT JIOHHLIe KOpPpOAHPYIOLIHe HAHOCHI, pa-
sen 0,85—0,75.

Ina onpenenennsi pa3MbIBaIlOIIHX CKOpOcTed B TpydO-
NpOBO/laX, H3rOTOBJEHHLIX M3 JIOOBIX MaTepHaJoB, MBI MO-
Jayuuan (Gopmysy, KoTopasd MeHee TOYHAa 10 CPaBHEHHIO C
npeaviayLiei, Ho Oojee mpocTad:

Vp= (A l kRmym, ilcex . (47)
BT 2+C

3HaueHHd l/ _f‘_ onpenesifioTcsa B 3apHCHMOCTH OT Ma-

=

TepHaltia TPYO M COCTABIAIOT AJA JKele306eTOHHBIX TPYO
14D%%%,  crampubx — 1,31D%1,  uyrynuHBx — 1,22D9%117,
acOhecroleMenTHeIX — 1,50%14,
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TaGanuya 19

Anauenusn kosthbuunentos A, B, € B 3apucuMocT OT colepmanua P
B HAHOCAX MeaKonecyanblX uwactun pasmepom 0,05—0,25 um

Tl e DR e o B ot = ol e T S
0,0 0,94 0,027 1,30 0,50 124 9017 105
0,10 1,00 0,025 1,25 0,05 1,27 0,016 1,025
0,15 1,03 0,024 1,225 0,60 1,30 0,015 1,00
0,20 1,06 0,023 1,241 0,65 1,15 0017 121
0,25 1,09 0022 1,175 0,70 1,00 0,020 1,402
0,30 1,12 0,021 1,15 0,75 0,85 0,028 1,77
0,35 1,15 0,020 1,125 0,80 0,70 0,046 247
0,40 1,18 0,019 1,10 0,85 0,55 0,000 3,82
0,45 1,21 0,018 1,0,75 0,890 040 0,198 6,50

OnpejeneHHe TPAHCNOPTHPYIOLEH cnOCOOHOCTH MOTOKA.
B Hacrosiliee BpeM# NMpH NMPOEKTHPOBAHHH PeXHMa HaHOCOB
IJIS1 OPOCHTEJILHBIX CHCTeM ONpejessioT BeJHYHHY TpaHc-
MOPTHPYIOLIEeH CMOCOGHOCTH MOTOKA, TO €CTh ero crnocoo-
HOCTb MepeMellaT, B3BelleHHbie HaHOCHI.

HecMoTpss Ha AJHTe/NIbHOE H3yYeHHe JAaHHOrO BOIpOca,
VHHBEpCcaJbHOH 3aBHCHMOCTH VISl OMNpenesIeHHsT TPaHCMop-
THpYIOLeH cnocoOHOCTH NMOTOKa IOKa HeT.

CymectByioimiie GOpMyJabl MOMXKHO pasjieluTbh Ha JBe
rpyHIk:

IJIS TPAHCIOPTHPOBAHHSA HAHOCOB OPOCHTEJNBHBIMH Ka-
HalaMH C HACHILlE€HHeM IOTOKa rpyHToMm jo 1—2%;

JJISi TPAHCNOPTHPOBAHHS MNYJbMbl (THAPOTPAHCIOPT) C
HacbllleHHeM MOTOKa rpyHToMm ot 2 o 30%.

UTo6bl YCTaHOBHTH, MOMKHO JIH MPHMEHSATH NPH pacyeTrax
TPYGONPOBOJOB OPOCHTEJNbHLIX CHCTEM CYUIECTBYIOLIHE 3a-
BHCHMOCTH, Mbl IpPOBEJH crHelnaJbHBe JabopaTopHble X
mojieBbie ombiThl, CpaBHeHHe pe3yJbTaTOB ONbLITOB H AaH-
HBIX, MOJYUEHHBIX MO (opmydaM pasJHYHBIX aBTOPOB, IO-
KasbiBaeT GoJiblioe HX pacxoxjenue (B 2—8 pas).

YenoBHS TPAHCIOPTHPOBAHUSA HAHOCOB OTKPBITHIMH Ka-
HaJaMH CYLIECTBEHHO OTJIHYAIOTCA OT TPAHCIOPTHPOBAHHA
HaHOCOB TPyOGONpoBOAaMH, MOCKOJBLKY pacnpeje/eHne CKo-
pocTeil 1O KHBOMY CeUelHI0 HHOe, YeM B KaHajax. Pasiuy-
Hbl TAK)KE W BeJHYHHBI THAPABJIHMECKHX CONPOTHBJIEHHH.

DopMyJIbl Ke AJisi HANOPHOrO THAPOTPAHCNOPTA — SMIIl-
pHUYECKHE M BBIBEJEHbI /1A YCIOBHH GOJbUIOTO HaChILIeHHS
nmotoka rpyntom (2—30%) c 6oJiee KPyNMHBIMH YacTHLAMH,
B TO BpeM# Kak MYTHOCTb BOJAbI B TPYOONpPOBOJax OPOCH-
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TeJIbHBIX cHereMm yaule Bcero He npesbimaer 19%. ITostomy
dopMyaIbl B TOM BHAE, B KAKOM OHH MOJYYeHH IJ51 OTKPHI-
TBIX NOTOKOB M HAMOPHOro ruHJpOTpaHcnopTa, Heab3sd MpH-
MEHATh AJA TpyOONPOBOJOB OPOCHTEJbHBIX CHCTEM.

Ha ocHOBaHHH NoJieBBIX W Ja0OPaTOPHBLIX OMBITOB AJ
onpeneJeHHs TpaHCNOPTHPYOULEH ¢nocoOHOCTH TNOTOKA C
MyTHOcTRIO J0 10 ke/#® npH KpPYyNHOCTH YacTHIL 00
0,25—0,5 ma namu noayueHa cireayiowas (GopmyJa [12]:

"

p= Pl e K2 M, (48)
0,0000232 W %25.8¢

roie v — CKOpPOCThb TNOTOKAa, M/cek;
W — rugpaBanueckass KDPYNMHOCTH HAHOCOB, Mi/cex;
g — 9,81 m/cex?,

Sta dopMysa ycTaHABJAHBAET CBA3b MEXKJY KOJHYECT-
BOM B3BellIeHHbIX HaHOCOB, HX COCTABOM, CKOPOCTbIO, I'HJI-
paBJIHUECKHM CONPOTHBJIEHHEM H AHAMeTpoM TpyOonpoBoAa.

Ins obecreyeHns HOpMaJbHOH paboThl TPpYOGONPOBOAOB
OPOCHTEJNbHBIX CHCTEM HEOOXOAHMO:

He JIONYCKaTh ABHXKEHHS] BOALI B TPyOONMpPOBOAAX CO CKO-
POCTSIMH MeHbllle He3aHJAIOIIHX;

B MOJMBHOI MepHOA NMPHMEPHO pas B MeCsill nMPOMBIBATH
rpy6GonpoBoALl MPH pacxojax BO/Abl, obecneynBalOUHX pas3-
MBIBAIOIIHE CKOPOCTH;

MpH 3auJieHud TpyGonpoBoja HeMeJJIeHHO OYHILAThL €ro
OT HAHOCOB, TaK KakK B 3TOM cJydae TpeOyercsi MeHblIAs
pa3MEIBAIOLLAsT CKOPOCTD.



TPYBbl, COOPYXEHMSA
U APMATYPA

[lonsemHuble TpyOONpoBOALI 3aKPLITHIX OPOCHTEAbHBIX
CHCTEM 3aKJajblBaloT B TpPYHT Ha ray6uny 0,8—1 m or
IoBepXHOCTH seMJH A0 Bepxa TpyOui. B Coperckom Corose
B HacToslllee BpeMs JJIA TNMOA3EMHBIX TpPyOONpOBOAOB Npi-
MEHSIIOT B OCHOBHOM acObecToleMeHTHBIe, HHOrZa craJibHLIE
TpyOGbl H HAYHHAIOT NPHMEHATH MOJH3TH/IEHOBLIE.

Hama npoMBIUIEHHOCTh BHIIYCKAeT NOJHITHIEHOBBIE
Tpy6el auamerpom Ao 300 mm M ocBauBaeTr NPOHIBOACTBO
1py6 auamerpom 400 mm. DTH TPyOBI MO TEXHHYECKHM TIO-
KasaTeadaM BIOJIHE TMOAXOAAT JAJf 3aKDPbITHIX OPOCHTE@JbHBIX
cucrem. ITosmmaTHaenoBbie TPyObl, HECOMHEHHO, HMEIOT 6OJb-
uoe Gynyuiee. ,

Bo/biyio poJib NpH CTPOHTEAbCTBE TPYOOMPOBOMAOB HI-
paeT KOHCTPYKIHS CTBIKOBBIX COeAHHEeHHH.

TpyGonpoBoasl 3aKpHTOH OPOCHTEeNLHOR ceTH OOGLIYHO
MPOKJAaABIBAIOT B HECKaJbHBIX rpyHTax, B OOJBIUHHCTBE
MOJBEePKEHHbIX YBJAMHEHHIO NMPH MOJHBE, YTO HHOrAa BEHI-
ablBaeT NPOCAajAKH HJH nydeHHe rpyHra. Eciu cThIKOBble CO-
efiiHeHHA TPYy6 rH6GKHe, TO TPYyGONPOBOA CAEAyeT 3a OCHO-
paHHem H He paspywaercd. [ mO6KHe CTHIKH MO3BOJAIOT Tak-
e M36aBUThCS OT OTPHIATEeJNbHbIX MOC/ECTBHH, Bbi3biBae-
MbIX KoJeGaHHeM OCHOBaHHH MPH NpOMEP3aHHH HX 3HMOH
M OTTaHBaHHH BecHOil. [HOKHe coeAHHEHHH MOJYHalOT C MO-
MOIIBI0 OAHOCTOPOHHHX H ABYXcTOpoHHHX MydT. [IpH oano-
CTOPOHHHX MydTax BABOe COKpaulaercd UYHCJIO COEIHHH-
TeJbHBIX 3AMKOB, a NMPH ABYXCTOPOHHHX — YMpOULAGTCA pe-
MOHT (samena Tpy6) TpybonpoBojaa, yBeJIHYHBACTCH
ru6KocTh B coeAuHeHusix. ONHaKO B mocjeaHeM cjly4dae yBe-
JHYHBAETCSl YHCJAO CTHIKOB, YTO MOXKET MPHBECTH K 00Jb-
e yTeuke BOABI H3 TPyOONpoBoAa.
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ACBECTOLLEMEHTHBIE TPYBbIl

B npaktHKe CTPOHTENbCTBA MOA3EMHLIX TPyOOMPOBOAOB
3aKpuiThiX opocHTesabHbIX cHerem B CCCP wHpoko npume-
HaloT acbGectoueMmentHsle Tpyom H  Mydre  (pue. 53).
HMmeromuiics onblT NpHMeHeHHA 3THX TpyO mno3BoJsier Ha-
3BaTh HX NMPEHMYIIleCTBA H HEJOCTATKH,

J

q
— — —— ] — e — e —— (o — — e o e e -J
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| B v ot ts: R

Puec. 53. AcOecrouementnans TpyGa H  coeluuenqe
TpyG:

a — TpyGa; O — coeamuenne TpyG ¢ nomoulbio acOecroue-
MeHTHOR MydTH; J — MydTa; 2 — YNAOTHAOUIHE Pe3HHOBLIE
Konblla.

AcbGecTonementHbie TPyObl BOJOHENPOHHIAEMBIM, MOPO-
30CTONKH M Jeluesje MeTaJJIHYeCKHX.

OcHoBHON HemocTaTOK acOecTOLEeMEHTHHIX TPyO — Xpyn-
KOCTh H He0oJblIas CONPOTHBJASEMOCTh BHEIUHHM yAapam.

Coraacio 'OCT 539-—59, acbecroueMenTnbie TpyOsl H3-
rotopasaior 4erbipex TunoB (mapox): BT3, BT6, BT9 wu
BT12 (ra6a. 20). Paccuuransl oHH Ha pabouee HaBJeHHE
coorBercTBenno 3, 6, 9 u 12 ar.

Ac6ecToleMenTHbBe TPYOBl H3rOTOBJSIOT TEX JKe HaApPYH-
HbIX AHAMETPOB, UTO M YYryHHble BOAONPOBOAHBIE, TAK KaK
NpH MoHTaxe acGecTOlUeMEHTHHIX TPYOOMpPOBOJOB HCNOJb-
3YIOT YyryHHee ¢acoHHble YacTH H apMaTtypy.

Cornacio T'OCT, acGecroileMeHTHRIe TPpyOBhl AOJKHLI
ObITH NPAMBIMH, KPYIVIOH UMJIHHAPHUYeCKOH (opmul u Ges
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Tpewud. OTK/IOHeHHe Hapy>KHOH HeOOTOYEeHHOH YacTH Tpy-
66l oT npsMo# (ctpena mporuba) nonyckaercs no 12 s,
Konuel Tpy6 obpesaioT neprneHaAHKYJIApHO K ocH (6e3 pac-
caoennit ¥ obyaomkoB). Tpy6el HMeloT ryajkHe 0OTOUYEHHEIE
KOHILBI, HAa HAapYXKHOH NOBEpPXHOCTH HX HeMb3s HONYyCcKaThb
lapaluH. i

K kaxnoif nmaptHu acbecTroueMeHTHHIX TpyO mHpHKJAMbI-
BAlOT MACMOPT, B KOTOPOM YKAa3bIBalOT KOJHYELTBO TPYO,
HAHMEHOBAaHHe M ajpec 3aBOAA-H3rOTOBHUTENA, HOMEpD H Ja-
TY BblJJayH Macrnopra.

AclOecTolleMeHTHBle TPyObl COEAHHAIOT CHENHAJBHBIMH
mydramu. Haubosee pacnpocTpaHeHbl LHJIHHAPHYECKHE ac-
becTtoleMeHTHBIE MY(QTH ¢ JABYMSA pPE3HHOBBIMH KOJIblIaMH
(puc. 53,6). Ha BHYTpeHHeH MOBEPXHOCTH TaKHX My(dT no
KpasiM HMeeTcd JABa BHICTYyNA — OypTa, KOTOPLIE YepXKi-
BAIOT PEe3HHOBLIE KOJbILA.

BHyTrpenHu# nuaMerp acGecTolleMeHTHRIX MY(T HECKOJIb-
KO GoJibIlle HAPYXKHOro AHaMeTpa 0O6TOYEHHBIX KOHLOB TPYO.
Corsnacio TI'OCT, npoMHIIJEHHOCTL H3roToBJsieT acbecro-
ueMeHTHble MydTH aAByX THnos: BM3 u BM6 (B 3asucu-
MOCTH OT THAPAaBJHYECKOrO [AaBJIEHHS, HA KOTOpPOe paccyi-
ThiBaeTcs Tpybonposoa) (raba. 21).

TaGaunuga 21

Pasmepn acGecrouemMentHblx ABYXOypTHbx mydt no [OCT 539—59

TuaMeTp MyQTh, MM .

£ ofomkon) d” | Capmnomt |
=3 HApYHHBI uu}r'rgemmﬁ 2 Ll}r:p'rf.:. 4 =
= 1 3 1 nepafioye- :
0 = padouero ro KoHiia A
o konua, Dy 0, .
B e =
EE L] o =3 D s s e =] 5] = E
8| E|5| 5 | 2| B | B |5|&|&] B | &
50108108 790 790 752 1827700 0 1.2 0120

75 133 133 1040 1040 1002 1002 95 95 15 19

100 160 160 130,6 1306 1264 1264 120 120 19 1,9

125 179 183 1496 1516 1454 1474 139 141 2,1 23 | qg
150 206 211 1736 1756 1694 1714 163 165 27 29

200 252 269 221,1 229,1 2174 2254 211 219 33 44

250 305 313 271,1 277,1 2674 2734 261 267 44 54

300 351 365 317,1 326,1 3134 3224 307 316 5 68)

350 402 419 366,2 3752 3622 371,2 354 363 7.3 9l } 180
400 457 479 4162 4282 4122 4242 401 416 95 121

500 563 586 512,2 5252 5082 5212 500 513 16,1 20,0 200



YnjaorHenneM, obecneyHBalolMM repMETHUHOCTb COEJH-
HeHHA, CAyXKaT pesnHOBble Kojbla. OHH A0JKHB ObITH YU-
PYrHMH, 3JaGTHUYHBIMH, Ges OOJILUIHX OCTATOUHBIX Aedop-
Malluil nocJe cxKatna, 6e3 TpeulHH, paKOBHH, BKpanJeHHH H
MOCTOSIHHBIX BKJodeHud, Kpome Toro, OHH HOJKHbI OBITL
MOpPO30CTOMKHMH npH Temnepatype ao —30° u He pasmAr-
yaThCsl npH Temmepatype +40°.

Ha noBepXHOCTH Pe3HHOBBIX KOJIELl JONYCKAKTCHA Bbl-
ctynbl W yrayGaenus fo *0,7 mm. OaHako HX He JOJIKHO
6uiTh GoJdee Tpex Ha Kojpuax jguamerpom o 150 mm u Go-
jgee MATH MPH JAPYrHX AHaMerpax.

JIpa MJIOTHO 3a)KaThlX PE3HHOBBHIX KOJIblla B My(Te NpH-
AAlOT CTHIKOBHIM COEAHHEHHAM HEKOTOpPYI0 MOABHXHOCTB
(2J1aCTHYHOCTE), NMO3TOMY TPYOB! MOryT CMellaTbCid OTHOCH-
TeJbHO OcH TPyOONpoBoja, 4TO MpenoxpaHser TpyOompo-
BOJ OT MOJOMOK MPH CABHrax, ocajke u BHOpallHH rpyHTa.

®ACOHHBLIE HACTH

[Tpu cTpOHMTENLCTBE 3aKPHITHIX TPYOGOMNPOBOJOB OPOCH-
TeJbHONH CeTH NMPHMEHSIOT YYryHHble, cTajlbHble H JKeJje3o-
OeToHHble (DacOHHBIE YaCTH.

‘YyryHHble ¢acoHHble YacTH BHINOJHAKTCA MO
FOCT 5525—61 aas uyrynusix TpyO6. Eciim npHHATE CyM-
MapHBIH Bec YYryHHbiX ¢acOHHBIX YacTeHd, HeOOXOIHMBIX
Aasi  TpyOONpOBOJAOB 3aKPHITOH OPOCHTEJNLHOH CeTH, 3a
100%, TO Ha MO0 TPOMHHKOB NpHXoAMTCA npuMepHo 52%,
narpyb6kos — 32, nepexonoB — 9,5, KpecTOBHH — 3, KO-
aen — 3, oreonos — 0,2, cenesok — 0,2 u saraymexk — 0,1%.

Uyrynuble (hacoOHHblE YAaCTH COEMHHAIOT MeXAy COOOi ¢
MoMoulbio GOJITOB, TaeKk H Pe3HHOBHIX MPOKJIANOK, a ¢ acle-
CTOIEMEHTHBIMH  TPy0aMH — crneuHaJbHbIMH  YYTYHHBIMH
naTpybGKamH.

CraabHbl e (pacoHHble 4HacTH CBApHBAIOT H3 TOJCTO-
crennbix Tpy6. Mas coepunenus ¢aconHblXx yacTed ¢ apma-
Typoit u Tpy6aMH K HHM npHBapHBalOT (aanubl. CrajbHble
GacoNHBIe YACTH COEAHHAIOT ¢ acOecTOUEMEHTHBIMH TPYOO-
NPOBOAAMM CTaJ/bHBIMH NAaTPyOKamMH WJIH ABYXOYPTHBIMH
acGecroueMenTHbIMH Mydramu. CrajbHble MaTPyOKH coeau-
Hstor ¢ (haconHoi yacrbio Goaramu, Hapymubtii auamerp
natpybka noJKeH OLITb PaBeH HapYKHOMY AHaMeTpy 06-
TOYEHHBIX KOHLOB acOecrouementHoi TpyOul. [laTpy6ox
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coedntsiloT ¢ acbecroleMeHTHOH TpyOoH aByxOyptTHoH ache-
cToueMeHToH MydToH OGHYHBIM CIOCOOOM.

[Ipn HemocpencTBEHHOM coeAHHEHHH (PAaCOHHOH YacTH C
Tpy6oii Ges matpyb6ka KOHLbLI (pacOHHOH YacTH, COelHHsfe-

/ 2z

a

e T EEEE T EEE CEEEEEEFFEFEFF -

SLENTEERN RN

Puc, 54. XenezobeToHHblfi TPoRHHK:

a — MOHOAHTHLIAA; 6 — clopunfl; | — MoHOAHT-
Hafg XeaeaoleronHasa TyMOa: 2 — aclecroue-
MeHTHas TpyOa: J — cTep:KHepasi apmatypa;
4 — cOopran meaesoleroHHad ((acoHHAA YacThb;
& — acOecrouemMedTHaA noaymydTa;, 6 — ynaor-

HAOUE: PEIHHOBOS KOALIO.

MOH ¢ TpyGo#, He HMeloT (DJIaHUEBR, a HX HAPVIKHBLIH JHA-
METp paBeH HapYXKHOMY AHAMETPY KOHIOB COeIHHSAEMbIX
TpyO6. B sToM ciyuae npumeHslor AByxOyprTHele aclecTolle-
MeHTHble MY(TH uau MydTel THna MH-K,
KeneszoberonHbe (acoHHbIe 4ACTH (TVIABHBIM 00-
pasoM TPOHHHKH H KOHIEBBIe 3arJIVIIKH) npHMEHAIT /A
S9KOHOMHH MeTaJljia IPH CTPOHTEJLCTBe TPYOONPOBOAOE C
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ne6oJbiiM BHYTpeHHHM naBiennem. JKesesoberonnbe ¢a-
COHHBIE YacTu OoJee JIOJNITOBEYHBl, TAK KaK MeHblle IMOJBep-
KeHbl Kopposud. CTOMMOCTh HX HH2Ke CTOHMOCTH WYTYHHBIX
(hacOHHBIX YacTeéH.

JKeneso6eronnble (acoHHbIC YacTH MPHMEHAIOT MABYX
THIIOB — MOHOJIHTHBIe H cOOpHBIe NPH BHYTPEHHeEM JlaBJje-
aAH 1o 3 ar u pHamerpe TpyGomposonos a0 300—350 ma.

MouoautHas (paconHaa 4acTt, (puc. 54,a) COCTOHT H3
Keqaesoberonnoro Gioka (TymO6wi), 3amensioniero Qacon-
HYIO YyryHHylo uactb, TymGy H3roToBasiior nocie cOOpPKH
Tpy6. B Mecre ycrpoiicTBa Kene300€TOHHOrO yala B TpaH-
lee ycTaHapiuBaloT pasGopHyio aepeBsiiHylo onajayoxy.
CoenunsieMble yactTH acGectolleMeHTHHX TPYO MJOTHO MOA-
rOHAIOT APYr K APYry, OUHIIAIOT OT TPYHTa M NPOMBIBAIOT
Bofi0il. ApmaTypHbIl Kapkac 6J0Ka Jyulle H3roTOBJfATL H3
cTepIKHell MepHoaAHYecKOoro npogHis.

OnHako MOHOJHTHBIE ede3oberonnbie (pacoHible 4acTi
HMEIOT H HEeLOCTaTKH.

Mecrta cTpouTeJLCTBA ¢ HeOoJbluuMH o0LeMaMu pabor
pas6pocansl mo Tpacce TPyOGONpoOBONOB, HYTO 3aTPYAHFET
OpraHM3alliio H MexaHHsanHio paboT mo Bo3BeleHHO 6J0-
KOB,

daconHble YaCTH ¢ TPHMBIKAIOMIAMH K HHM TpybaMu
HMEIOT JKecTKoe coelHHeHHe. B cliyyae noBpex/ieHHA ¥Ke-
nesoBetonnoll TymO6bl naw TpyOm pasObHpPAOT Bech ysed.
[Mpu nosropHOM OGeTOHHPOBAHHH TYMOBI NpeKpaulalT Io-
nup na 6—10 cyTox.

CGopubie xemnesoberonnbie daconusie yacTH (pHc. 54, 0)
He UMEIT Hel0CTATKOB, NPHCYUIHX MOHOJHTHBIM.

Coenunsiior daconnble YacTH 3Toro THna c acGecrole-
MEHTHBLIMH TPyGaMH ¢ NMOMOLUIBIO MOJYMY(T H CTAHAAPTHBIX
peannopbX Kojaell. [ToayMy¢Thl H3TOTOBJAAIOT H3 OOBIUHBIX
npyxOypTHBIX acOGecToueMeHTHHIX MydT, pa3pesas HX Ha
TOXADHOM CTAaHKe Ha JiBe paBHbI€ YacCTH.

[TonymydThl, AepeBAHHbIH CEpACYHHK H aApMaTypHbIH
KapKac yCTAHABJMBAIOT B pasbopHOHl METaIHUecKOH (op-
me. Merananueckan ¢opMa onany6ku (puc. 59) umeer
rOpH3OHTAJBHBIH pa3beM, KOTOPLIH AEIHT ee Ha JBe OdHHa-
KOBLIe uacTH, coeaunsieMbie Goaramu. [lepeBsinHOMY cep-
NeYHHKY B CpelHeil ero YacTH MPHAAT pasMepbl (Mo aWa-
MeTpy), paBHbie HJaH OJH3KHEe K BHYTPEHHEMY CEUEHHIO
ac6ecToleMenTHOR TPYOB; KOHIBI cep/leYHHKA JJIHHOH
7—10 ca BLIMOJHAIOT NO BHYTpenHeMy aunamerpy acbecro-
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neMeHTHOH noayMmydrol. LlenTpHpyloT cepiedHHK GoJaTami,
NPHBaPeHHBIMH K (laHUAM, H MeTaJJHYeCKHMH (TOJILHHOH
10—15 mMm) naacTHHKaMH C pe3b0oi, 3aKpernJieHHBIMH B
cepaeyHuke. PaaHubl KpenAT K pa3bopHOH MeTaJJHUYECKOH
onaqy6ke OTKHAHBIMH GolTamMH. BeTroH ynaoTHAIOT HAa BHO-
pocroJie, Ha KOTOPOM YCTaHaBJIHBAIOT COOpaHHYIO (opmy.

Puc. 55. Paz6opnan onanay6ka:

[ — merananueckans pasxemuan ¢Gopsma; 2 — ne-
peRAHNHBA CepaeIHHE,
L]

Koawuepsle pacTArHBaloOllHe YCHJAWA, BO3HHKAlOIHe B
cTeHKaxX Kese306eTOHHHX (hacoHHLIX uyacrell (MOHOJIHMTHBIX
H cOOpHBIX) OT BHYTPeHHEro AaBJeHHsA BOJALI, BOCMNPHHI-
MalOTCH apMaTypHBIM Kapkacom (puc. 54).

Ilnsi u3roToBJieHHA (hacOHHBIX YacTell NPHMEHSAIT Te
e UeMEHTH!, YTO H JJIfl CTPOHTEJLCTBA I'HIPOTEXHHYECKHX
coopyxeHu#. B KauyectBe KpPYHnHOrO 3anoJiHUTeNd HCIOJb-
ayior mwebeHs Han rpasuit pasmepom mo 10 mam. Bec cBop-
HBIX JKeJe306eTOHHbLIX (ACOHHBIX YacTeH NPHOIHIHTENLHO
paBeH Becy YYryHHbIX, PacOHHBEIE YACTH PEKOMEHAYEeTCA H3-
roToB/ATEL Ha 3aBojiax cOopHoOro eaesoberoHa.

Pacuer kejne3oberonnbiX tacoHubx vacreit. [Ipu onpe-
AeMleHHH TOJIMHBI CTeHKH M CeuYeHHsA apMaTyphl Keneson-
OGeTOHHBIX (DACOHHBIX HacTeH 3a pacueTHoe JaBjJeHHe TNpH-
HHMAJIOT BHYTpEeHHee Jap/jelHe BOALl, TaK KAaK OHO Ipenhbl-
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uementiolt noaymydTol, LlenTpupylor cepasiHug GOATAMK,
NpHBAPEHHEME K daaHuaM, H METaAAHYeCKHMH (TomHHOH
10—15 Mm) naacTHHKaAMH ¢ peanOofi, saKpenJeHHbIMH B
cepaeunike. Daapiusl KpenAr K paafopHofi MeTanaHvecKoi
onany6xe OTKHAHBIMH OoaTamu. Betod ynJoTHAwT Ha BHO-
pOCTONE, HA KOTOPOM YCTaHABAWBAIOT cobpanuyo Qopmy.

Pre. 55 Paafopnan onaayiga:

[ = MeTan nuecan  pasheMmian  Gopsn; J—nae-
PORATIHEA CEPTETHEE.

Konwlesnle pacTArHBAIOUIHE YCHAMA, BO3HHKAWOWUE B
cTeHKkaX eneso0eronnux (aconnbix uactel (MOHONHTHHX
H cOOPHBX) OT BHYTPEHHEro AABJNEHHA BOALI, BOCOPHHN-
MAITCA ApMaTypHuM Kapxacom (puc. 54).

Nas uarotoBaenus GacoHHBIX HacTell NPHMEHANOT Te
W HEMENTH, YTO N AAR CTRPONTENBCTBE THAPOTCXHHYCCKIX
coopyaenuil. B radectse KpPYNHOro 3ANOJTHHTENR HCNONb-
ayoT webetb wan rpasuit pasmepos no 10 sw. Bec cGop-
HEX Kedesoberoniulx pacoHHbX uacTel NpHOIHINTEABEHO
paBed Becy WYTYRHHX. PacoHHHe YacTH PEKOMEHAYETCH H3-
roTonAATE Ha aapofdax cOOpHOro enacsoberoHa.

Pacuer meaesoberonnmx thacownsx wacredi. [Tpu onpe-
AEMEHHH TOMMIHHLEI CTEHKH H CeYeHHA ApMaTypH mHeaeso-
feroHHMX hacounux vactefi 3a pacyeTHOE AADJEHHE MpH-
HHMAMT m:..___q_.ﬂm_u:qmﬁ HABMeHHE BOOR, TadK KdH OHO NpPenk-
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aeT Bre OCTadblibie Warpyskd (coGeTBemmuil pec, BepTH-
KaAbHOe M TOPH3OHTAAbHOE AaBAeHHE TPYHTa, BEC BOAH

H ap.

whnﬂ_mquz NpoOBEpAIOT ABa YCA0BMA: MPOYHOCTH H BOAO-
HENPOHUUAEMOCTD.

PaGouiMit CTEPMHAMH CAYMAT KOJLUEBHE, A pacnpeie:
AnTensHEME — npofodsiue. [lpofoavibie CTEpHKHN Tpil:
HHMAKT HECKOMLKO MEeHBUIErs jHaMeTpi, qEes CTEPHEHN KOAL
wenoft apMaTypsl, ceueHHeé KOTOPHIX ONpefeqRioT PACHETON.

B nepexofax M KoJeHax KOJbLEBbE CTEPHHH ob6LINHO
3aMEHAKT CIHPabLID. s

PacyeT NPOYHOCTH Heae306eTONHBIX MacTell aHAAOTHYEH
pacuery e 1e300eTOHHBIX Tpyf. 3arem npopepaioT ocnab-
JIepHOe ceqeMHe H, CCJIH HY R HO, YCHAUBAKIT.

Koauliepoe pacTArHBamollee YCHAHe, BO3HHRaouiee o
cTeKax TpyOL OT BHYTPEHHErO AaBAEHNA, PABHD:

T=Pr (49)

rae P — WHTEHCHBHOCTh AARASHHA,
r — BHYTPERHHR paanye TpyGsl.

Toauyuia CTEHKH HeaHauuTeNbHa, MOSTOMY CUHTACM, HTO
pacTArHBAIONIEE YCHAHE PARHOMEPHO pacnpelecHo no Bee-
MY MPOAOALHOMY CEMEHHID CTEHKH. BuyTpennee gapteHne o
dpaconHoN HacTH NMPHNHMAEM PABHEM HCNLITATEALHOMY Aan-
JIEHHID BN 08 DaeHHED, BOHHEADEMY OT _.__.__.mﬂmn._._:.nm.n:a_.ﬂ
yiapa, ecan nocjefiee HIBECTHO. 3a pacyeTHOE MPHHAMAEM
Goabiiee B3 5THX Aapienufi.

TpeGyemoe ceueHne KOALLEROR HAN cnupanbnofi apma-
TYpBl ONpefennor no gopuyne:

P i (50)

oy

rae F, — NAOmajJk CEuelnsi CTEpMHENR APMATYphi;
T — KoJasliepog ._u_un.._.bu.___mﬁ“_ﬂ:_.nm YOHIHE B CTEHEA A
K — woaduupent sanaca npounocti (aasm nawe-
ro cayyan ou pasen 1.8);
7, — pacueTiil Npenen TeKy4ecTH cTep¥Heil ap-
MATYPH,
Crepaun Gepem craibhuie Mapkd Cr. 3 © npefenoM Te-
KydecTh o, = 2850 wec/cm®.
Mpn pacuere Ha BOJOHENPOHHUAGMOCTE HCXOLHM W3
TOID, 4TO HEAL3A AONYCKATh BOJOCHBIE TPCUIHHW B CTEHHAX.
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[Tp TAakKoM YCJIOBHH /I COXPAHEHHH MOHOJHTHOCTH
sJleMeHTa yAJiHHeHHe OGeToHa W apMaTtyphbl B prﬁe JOJTKHO
GLiTh OXHHAKOBBIM, TO €CTh 55 = &,

[Mpeanosaraa, 410 K MUMEHT}' uﬁpaaosamm TPeLIHH
npenejbHOe OTHOCHTEJLHOE YAJHHeHHe GETOHA COCTaBJseT
e, =0,0001, onpesenuM HaANpsiXKeHHE B CTEPKHAX apMaTyphl:

0,=€,&,—¢,¢,=2100000-0,0001 =210 H‘EE CH?,
okpyraenno 200 kac/cm” .

CuleioBaTenbHO, npeaedpinoe yeuane Ty, NpH KOTOPOM
NOABJAIOTCH TPEUUHBI, PaBHO:

— K w-T= Ry F5+-200F, . (51)

[Tpn KosbbHUHEHTe 3anaca NMPOYHOCTH NMPOTHB MOsAB/IeE-
HHS TPElHH AOMYCTHMOE YCHJIHE PaBHO:

Pas g R 200y (52)
Kis Koo
Orcona
Fe=1a=1X2—"20Ta, (53)
RP
Ry 4

rjpe K;p,— koagduuuent sapmaca NpoUYHOCTH TMPOTHB I10-
ABJIEHHA TPeLlHH;
Fs — naomans cedenus Gerona,
R p — pacuetnnlii mpejes npoyHocTH GeToHa Ha pac-
TAXKEHHE;
@ — TOJIIHHA CTEHKH TPYORI.

OcranpHbie o6o3nauennsi Owbuin npupenens paunee. [lo
Gopmyqe (53 a) paccyHTBIBAIOT TOJUIMHY CTEHOK (pacow-
Hpix uacteit. [Tocne nposepku ocaabJeHIIOTO CeYEHHsT OKOH-
yaTeJNbHO TNPHHHMAIOT TOJIUHHY CTEHKH M [JOUlaAp ceve-
HHSI apMaTypH.

[Moayuennsit Ko3(PHUHEHT APMHPOBAHHA | JIOJIKEH
ObiTh He OOJblIe JOMYCTHMOTO [ 1o

%o (545

I

Baon— K’rp

126



3ABMKKM

Ha tpyGonpoBosiax OpPOCHTEJBHBIX CHCTEM B OCHOBHOM
MPHMEHSIOT BOAONPOBOAHYIO YYTYHHYIO apMatypy, KoTopan
paccuMTaHa, Kak MpaBJo, Ha OGoJibllee JaBJeHHe; UeM jan-
JeHHe B TpyGonpoBojax 3aKpbITOH OpPOCHTEJNbHOH CeTH.

Yyryuusle 3aasixkn (FOCT 3706—54) paccuntanbl Ha
yc/JI0BHOe JAasJenne or | a0 25 xec/em? nmpu auamerpax
ycaosioro npoxoga or 50 go 1200 sum. Onn umewT mioc-
KHH HJH OBaJIbHBIH KOpHYC.

[Ipn MaJabiX H CPeJHHX AHaMeTpax NpPHMEHAT mapa.-
JleJibHble 3aJIBHXKKH ¢ BLIIBHXKHBIM wInUHAesemM (puc. 96,
Ta0a. 22), NO3BOJIAIOUIHM JIErKO KOHTPOJHPOBaTh CTENeHb

OTKPBITHSI 3a/iBHMKCK.
TabGannma 22
Pasmepst () M Bec (K2) 4YryHHBIX NapajjieibHbiX 3aJBHXKEK

}ﬂ'f:g:nfgfu L Dy, ‘ D, Do H H, Bec
npoxoaa D .

ol) 180 160 125 160 294 350 18,4
80 210 195 160 160 350 438 34,4
100 230 215 180 160 404 al0 . 42,5
125 205 245 210 240 496 630 61,5
*150 280 280 240 240 558 715 75,0
=200 330 335 206 280 690 897 130,0
250 450- 390 " .350. .. 320 825 1084 190,0
1300 600 440) 400 360 955 1265 262.6
3a0 590 200 460 400 1150 1500 307.0
400 600 565 old 450 1315 1715, 494 5
500 700 670 620 600 1350 — 882,0
600 P8O0 780 720 640 1725 — 1255,0
800 1000 1010 950 640 2385 — 2560,0
1000 1200 1220 1160 1000 2805 — 47220
1200 1400 1450 1380 — TN 7600,0

ITpu muamerpax 400 mm W Bbillle NPHMEHAIOT 3aIBHMK-
KH C HeBBIIBHXKHLIM IUNHHJAeJeM, a npu auamerpe D00 mm
H Oojsee 3aABHXKKM cHabxkaloT 00BOAHOH JiHHHeH, YTOOBI
HX Jierye OBIJIO OTKPBIBATH M 3aKPhLIBATh.

3aasuxkku auamerpom 600 mm u Gosnee mmeror 3ybua-
TYI0 KOHHYECKYIO nepejauy, KOTopas 3HaYHTeJbHO oOJier-
yaer ynpapJeHHe HMII, |

3ansuxkH, Tpebyouiye GOJAbMHX YCHAUA A5 OTKPLITHA,
CHa0KalOT SJeKTPOJABHraTeJsiMH TpexdasHOro TOKa MOILL-
HOCTbIO 1—2 ker, nanpsxennem 220/320 & ¢ unciaom o6o-

limrgn 1450 B MHHYTY H pacCUHTHIBAIOT HA OTKPLITHE 3a
—3 MuH,
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BAHTY3bI

Ilpubopu, ycranaBauBaemble Ha Tpybonposojax s
BRIMYCKA M BHOYCKa BO3jyXa,— BaHTy3bl — B 3aBHCHMOCTH
OT HasHaYeHHs MOoApa3AEAAIOTCA HA TPH TPYONbLL

BHCI'[JI}'ETEJL[HUHHHE---,,El.f[!rl NOCTOHHHOTO Y1d/JEHHA BO3-
jyXa, BbIANSIIOUIErocsi H3 BOJABI, JIJISl BbIIIYCKA BO3AyXa
NpH 3anoJiHeHUH TPYOONpPOBOLOB BOJACH; AJHA BHIMYCKa BO3-
AyXa IpH ONOPOMKHEHHH TpyOONMpPOBOOB.

Ha nosaeswix TpyGonposojgax 3akpbiTbIX OPOCHTEb-
HBIX CHCTEM BMECTO BAHTY30B MOKHO HCIOJIL30BATbh M-
PaHThl.

HeobGxoauMo cjaenutb 3a TeM, 4YTO0LI 3aJBHXKH IHA-
PAHTOB, pacnoJIOKEHHBIX Ha TOBbIIIENHBIX YuacTKax, Obi-
AW OTKPBITH HPH HanoJine-
HHH H ONMOPOMKHEHHH TPpY-

: I i @i
GOnpoBO10B.

Ha nonessix TpyOGomnpo- @*“m S
BOJAaX  3aKpHITOH CeTH | g % ;S_‘
yCTAHABJANBAIOT TOJBKO ' \{" | N
SKCIJyaTalyonnble  BaH- ‘}\# /ﬁ\l‘
TY3bl. 3\ M\m‘..\lﬁ /l&\w

Ha pacnpenenuresnbHbIN 77 e "'—‘-F 7
H XO3fHcTBeHHbLIX TpyboO- g //
poBOjax, KpoMe 3KCIJIya- o 2
TAUMOHHBIX, yCTaHaBAHBa- T g ;
IOT BaHTY3bl I BbINYCKa ; ﬁ
H Brnycka Bosayxa.B cpen- f ?
HEM paccTosiiie  Mexay 7 A
SKCIAYATALHORHHMY _ BaA gazziz‘iziz'{zza W7
Ty3aMH Ha Tpybonponoaax S i i
cpeJilHero H MaJjoro jasa- % ¥ V//
METPOB MpHHHMaercs OT | / ?,’

10 2 KM. | et {}

B TpyGonpoBojaax JH- o= 4,
amerpoM OGoabine 1000 s D
5T0 paccrosHue OOBIUHO o d %

VMEHbIIaloT.
Hasi obecnedyeHnss mpa-  pye, 57, JkenayaTtausonnsii Banmys:
BHJBHOH H 0e30TKaA3HOK 1 — MHANIAPHYECKHTT  uyTyHHBLA anll}'-:'é
o, d — MYTFYHHAH KpLIIOKA: J = INJasarillH

pHﬁDTH BEHT}J'BGE EHEHFLT iap; }-JE ﬁpmnﬂfuaﬂ rafika ¢ AHAMCETPOM

NOCTOSAHHO HAOGJIORATL 34 35 Mmu 5 — Koanadox; 6 — NpUAKBM,
i “U-Tn[“ﬂﬂ' noMelntacTen ILIEII B HHE-

HHMH. HEM NOJOMEEHIN.
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Jlna TpyGonpoBoaOB OPOCHTENbLHOH CETH PEKOMEeHAYIOT
BAHTY3bl JBYX THIIOB — 3KCIJIYAaTAUHOHHbLIH BaHTy3 OOBIY-
HOTO THNAa H BaHTY3 ¢ ABOHHBIM KJananoM — HMOYJIbCHLIM
H OCHOBHBIM.

OOBIYHBIH KCNAYATAaUHOHHBIH BaHTY3 (pHC. 57) COCTOHT
H3 [MJIHHAPHYECKOr0 YyryHHOro KOpPNyca, YYryHHOH KpBiLi-
KH M IaBaloumero wapa. B uyryHHYIO KpBIILKY BCTaBJA-
ercsi OpoHsoBasi railka nuamerpoM 3—95 mMm. Ito OTBEp-
CTHE OT CcOpa HPHKPLITO CBEpPXy KOJAMAUKOM O CO WIEeAAMH
aas Beixofaa Boaayxa. [laaBalowui wap H3roToBJAAIOT H3
AepeBa, oOTsAirHBas Pe3HHOH, WJAH M3 MeTa/ljla, a HHOrjaa
H3 creksa. BuyTpu Kopnyca HMelOTcs NPHJAHBBI 6, HAa KOTO-
pele MOMellaeTcs Wap B HHXXHEM CBOeM MOJOXKEeHHH.

Pue. 58. Cxema ycTaHOBKM BaHTY30B Ha nNoj-
seMHEIX TpyGonpoBoaax:

g — ua Tpofianke ¢ paanucm; & — na TpofiHHEKE C nepe-
xogoMm; J— pantys; 2 — 3aaBuKa; I — TpofiHHK;
4 — paaneu; & — nepexol.

Ecau B TpyGonpoBoje HET BO3AyXa, KOpNyc BaHTy3a 3a-
noJiHeH BOJAOI W 1Iap IJIOTHO NMpPHXKAT K oTBepcTHiO B OpPOH-
soBoit raiike. [lo Mepe HakomjeHHs B KOpnyce BaHTy3a
BO3JyXa YPOBeHb BOALI B HeM CHHIKaeTcsi, MJaBalOUIHH
lap OomyckKaercs, OTKpbiBaeT OTBepcTHe, uepe3 KOTopoe Bol-
xomur Bo3ayx. Ilocse BmIXOla BO3AyXa wap cHOBAa 3dHM-
Maer npexHee noJjoxenie. TakoH BanTys NPHMEHSIOT OPH
paGoueM aBHKeHHH A0 10 ar u He(OJLIIOM KOJHYECTBE
OTBOJHMOro BO3AVXa.

B Ttabauue 23 npuBeAeHbl pasMepbl H Bec BaHTY30B.

J1s1 OTBOJAa 3HAYMTEBHOrO KOJHYECTBAa BO3jJyXa NpH-
MEHSIIOT BAaHTY3 ¢ /ABOHHBIM KjaamahoM. B 3ToM BaHTy3e,
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MOMHMO OCHOBHOTO KJlarnaHa ¢ BBLIMYVCKHBLIM OTBEPCTHEM JHA-
MeTpoM 15 mam, HMeeTcsl HMIYJLCHBIH KianaH ¢ OTBEPCTHEM
anamerpoM 3 ma. MMnyabcHbli Kiaanan 3akpbiBaer OTBep-
CTHe, HMelollleecsi B OCHOBHOM KJaname.

TatGanmua 23

Pasmepw (mn) ® Bec (x2) BaHTY30B

IIH AMCTP YCAOBROID

i ‘ Bec

npoxoaa E.'.':.. H D‘l‘
a0 407 165 150 16
75 487 200 165 20

BauTy3bl ycTaHaBAHBAalOT Ha TpoHHHKaXx (puc. 58). Hro-
On BO3/IyX Jyulle MNOCTYNaJ B OTPOCTOK TPOHHHKa, JHAa-
MeTp oTpocTKa mpHuumailT He menee 0,5—0,75 nnamerpa
rpyGonpososa. Haa cusitis panTysa 0e3 BHKIIOUEHHsS TPY-
OonpoBojla MexXJAy OTPOCTKOM TPOHHHKA H BAaHTY30M YycTa-
HaBJIHBAIOT 3aJABHIKKY.

rMAPAHTbLI-BOOOBLINY CKHA

BeInycKk BOAbLI M3 MOA3€MHBIX TpyOOMpOBOAOB AJA MO-
JIHBA OCYLIECTBJAAIOT ¢ NMOMOIULIO THApaHTOB. Paccrosinne
MENCAY THApPAaHTAMH 3aBHCHT OT THNA JIOMKAEBaJbHBIX Ma-
IHH H TeXHHKH nosuBa. I'mapantst ObIBAIOT HaApPYXKHBIE H
nojasemunie, Hapyuble reipanTsl pa3MeliaoT Hajl noBepx-
HOCTBIO 3eMJIH, Toj3eMuble — Ha raybune 0,4—0,5 & or no-
BEPXHOCTH.

HapyKuble THAPAHTH CJEAYET YCTaHABJAMBAThL Tak, 4TO-
Obl OHH He MelaJjH MeXaHH3upoBaHHOH o06pabOTKe NMOYBHI.
Kak npaBua0, HX YCTPAWBAIOT HA pacnpeJequTeNibHbIX TPy-
GonpoBOAAX, Ijle pacCcTosiHHe MeKAY rujpantamu 0oJblLOe,
OnHako HX TPUMEHSIOT W Ha BHYTPHXO3AHCTBEHHOH 3aKphl-
TOH CEeTH, XOTHA MO VCJIOBHAM MeXaHH3HpopaHHOH oOpaboTky
nmouyBbl 3jaech, OOJibllle BCEro MOAXOAAT THAPAHTH MOA3eM-
HOro THma. D10 O0LACHAETCA TEM, YTO K HAPYKHBIM THA-
paHTaMm Bcerfla HMeercsds cBOOOJAHBIH JOCTYI, a NojA3eMHble
rHAPAHTH Ha BpeMsa o0pabOTKH MOYBLI 3aCHINAIOT 3eMJel H
nepea NOJHBOM OTKanbiBaloT, NpHYeM 3TH padoOTLl BHINOJ-
HatoT Bpyunylo. [lostomy B OpPOCHTEJBHOH TPaKTHKE MOJ-
geMHbl€ THJIPAHTLI 1€ HAUWIH HIMPOKOro NpHMEHeHHH.
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Piic. 59. Cxema Hapymioro ruji-
paiTa 6Ge3 KoJaoala:
LU W

I — rnOru

.I
e L T T T e

— T T T

2 — FAannHA KL
Jivano.

Ha pucynke 59 noxa-
3aHa KOHCTPYKLHSA THApPaH-
Ta ¢ 3aJBHKKOH Ha TO-
pepxnocty 3emJyH. Ilpuw no-
JIHBE 3a/IBHIKKY COEIHHHAIT
¢ rHOKHM NOMHBHBIM MIJIaH-
roM, H3 KOTOpPOro Boia
nojaercss B DOpo3dy.

Ha pacrnpegeauTen-
HLIX TpyOonpoBojax B COB-
xoze «Papxan» (Fononnan
CTeNnb) NpHMeHel  OTKpbI-
ThIH  THAPAHT-BOLOBBITIYCK
(puc. 60). On 3abupaer Bo-
oy H3 acbecToUeMEHTHOro
[}lﬂ{ll]]]E‘.JI.E-TIHTEJII:HDFG TPY =
bonpoBoga I u nojaer ee
B OTKPBI Thig 0 p OCHTEG.IH.

IHapaHT COCTOHT H3 MOHOJHTHOH KeJe300eTOHHOH TyM-
661 2, coemuuAlollell crosik ¢ acGectoueMedTHoi TpyOOi,
UYTYVHHOIO CTOSAKAa € KOJACHOM 3, nojawiluero Boiy "3 pac-
npenesauTe s B KoJoAel, 3anBuxku tuna Jlyaao 4, BOjO-
NPHEeMHOro ‘KoJoJAua &, CAyKallero IJs raleHHs u ycno-
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CIOME C KOACHUOM,

KONTO 2L,

Pue. 60. OTKpuITHIT THAPAHT-BOJOBENYCK 11a Pacxon

220 afcex:

? — menesobeTolHan rvmba; 4 — MYTryH-
4 — gagouxxka Jyano, §— nono-
i =— BOAOBBINVCKILOE OTBEPCTHE;
7 — nAaocKHA  seraaanueckuii wmHT.



KOGHHS] TOTOKA, BOAOBBINYCKHOrO OTBEPCTHA 6 H. MJOCKO-
10 MeraJuiHueckoro mura 7. M3 npuemnoro KoJiojiua BoOja
yepes BOJOBBIYCKHOE OTBEPCTHE MOCTYHAeT B OTKPHITHIE
OPOCHTEJIH.

Hast nmoakmoueHHs THOKHX TpyOONpOBOJOB K THpPaH-
TAM NPHMEHsIOT MeTajlJiIfdecKkHe cBapHble BeHTHJIH (pHC. 61).

i : - T

e —

il

.
|
£
1
3

T
|'|

- I
Puc. 61. Benruab st nofkiamdenist rudsux 1pyoo-
I'I|3“H[’rf'|'_rl.flli.’r:
[ — rpoflung; 2 -— rpyaopoil wunt, J — raidka; 4 — Ganpax

AR WP PFHORGID  JiAara,

Bentuan caymar sanopHbiMi YCTPOHCTBaME  THILPAHTOB]
X TaKKe HCNOJAb3VIOT AJsl peryjupoBanis pacxola BOIb,
MocTynaloliero Hs ruapanta B rubkuit tpy6onpopoa. Co-
CTOHT BEHTHJIb H3 CJAEIVIOIHX OCHOBHBIX YacTeH: CBaApHOro
KOpnyca B BHJE TPOHHHKA / ¢ rpy3oBoii railkoil U GJaHilem,
FPY30BOro BHHTA 2 ¢ TapeJKOH M PYKOATKOH nmpHBOAA, Py-
KOATKH ¢ raifikoi 4 and 3auMa rpys3oBoro BHHTa, Ganja-
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Ka 4 naaa KpenJieHusa Ha Kopnyce peHTHas ruOkoro Tpy6o-
nposoja, BenTHsm paccuntatnl Ha pabouee jpapienue 2,5 M
6 xec/cm® (Tabn. 24).

TaGauuna 24

OcnoBHble NOKAZATENH BCHTHACH .

| Pabouee

BeuTian Ly, M ‘ H, 4 ‘ Aapaehne, Bec, ki
K2c[cuM®
BIr-200—-25 . ., . . .. 0,20 0,44 2.5 39,0
Br-250—-25 . .. ... 0925 0,50 2.5 52,0
Bl-800=25 . . . . .. 0,30 0,54 2.0 74,7
Br-325—-25% .. . ... 0,325 0,58 2.0 82.7
Br-200—60 . .. ... 020 0,44 6,0 45,5
bIr-250—60 . . . . .. 0,25 0,50 6,0 60,6

Mpusmeuvanne, udgpw obGozuauawor: Bl — sentnap ruapanra
AN noakslouenns rubkoro tpyGonpoeojia; neppas uugpa — anamerp
VCAOBHOIO NpoXoAa cTosKa ruapanta, asm, propas uudpa — pabouee
aapiaenue, Kaclead,

MEPEXOObl YEPE3 YENE3HO4OPOMHLIE
M LWOCCEWHBLIE NYTH

TpyGonpoBoabl 3aKphITOH OPOCHTEJNLHOH CETH NPH nepe-
CEYEHHUH C KeJNIe3HOJAOPOMKHBIMH M IWIOCCEHHBIMH MNYTAMH
NPOKJIaAbLIBAIOT MOJ HHMH.

Ha Bcem yuvacrke nepexoga TpyOompoBOj 3aKJIIOUAIOT
B CTAJMLHOH KOXKYX-pyTaap (pue. 62), no KoHIlaM KOTOpOro
COOPYIKAIOT KoJojaubl. B nHMMKHEM KOJIoAlle YVCTaHABJIHBAIOT
popoBuinyck. Koiyx npepoxpausier TpydbonpoBoj oT pas-
JIaBJINBAHNUA, a B caydae apapun TtpyGonpoBoaa BOAY 4Hepes
KOXKYX OTBOASAT B KOJIOAULI, & H3 KOJIOALUEB B 3aBHCHMOCTH
OT MECTHBIX VCJOBHH cOpacwiBator JHd0 camMoTekom, JHMbOO
otkaunsalor. Jluamerp KoxKyxa OOLIYHO NPHHHMAIOT HA
200—300 mm Goabwe auaMeTpa TpybonpoBoja.

Ha nepexoanom vuactke Tpybdonposoa OOBIMHO MOHTH-
pyIOT H3 cradbubiXx Tpy0, Ha TpyOBl cTadbHBIMH XOMYTaMi
NMPHKPEIJISIIOT NOJ3YHKH H3 KPYIVIOH apMatypHOH cTajan.
[Moaaynku obJaervator nepeasuxkenie tpybonposoaa npu
VEKJaJIKe ero B KOMyXxe.

Koyx npoKJajbIBalOT OTKPBITHIM cnoco0oM HJH Mpo-
aapaupauneM. OTKpbITHI crnioco6 nanbonee npoct. OAHaKo
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ero MNPHMEHSIOT TOJbKO I[pH
nepecevyeHu TPyOONPOBOAOM
MaJJOOTBETCTBCHHbLIX Y4aCTKOB :
KeNe3HOJA0POKHBIX NyTeH H L e o
apToMarucrpaJel ¢ 1HedoJIb- =
HIOH HHTEHCHBHOCTBHI JIBHIKE- | N L 1 &
inst. CyliecTBeHHbIH HexocTa-
TOK OTKpBITOro cnocoba ipo-
KJIajaKH TpybonpoBoja — 1e-
HabexkHast  ocajka TrpyHTa
mTocsie 3achlIKH  TPaHuled H, )
KaKk CJeJCcTBHEe 3TOro, npo- :
cajka MyTH.

B Tex cayuasix, Korja npu
NpoKJIaaKe TpybonpoBoaa
HeJb3sl HAPYUWIATH JABHMKEHHS
yepes JKeJ1e3HONLOPOKHBIH HJIH
occeMHBIH NyTh, YyCTpaHBa-
I0T NPOXOAHOH TYHHENIb HJIH
KOXKVXOM npojiaBanuBalor
PYHT € TIOMOIIBI0 MOUIHBIX
noMkpatoB. Ha mepexone ue-
pes popory no 00eHM ero
CTOPOHAM YCTaHABJHBAIOT 3a-

JABHIKKH. Jl EJ

[
4

i — ROAOHEIL;

TPYEOIPOROI.

m i
AR

FANBHEES,

B e
7 — apchecTolleMeiTHs il

4 — BRINYCK;

FVIRY

Puc. 62. Ilepexoa uepes KeJe3HOLOPOKHBIT NYTh:

J — [MOA3YVHOK;

2 — cTANRHOR HOXYX,;

YNOPhI
e

Ynopel npeaycMaTpHBAIOT é___,,_m,m__m
B TOM cJyyae, KOrja JeHcr-
Bylolllie Ha TPYOOMPOBOA CH- r
JbBI MOTYT PacKpbITh CThIKH. (e
B acOecTOLleMEHTHLIX H e- Ne 2
ne300eTOHHBIX  TPYyOONpOBO-
nax VIOpkl  yCTaHaBJIHBAIOT N~
HA KPYTHIX NOBOpOTax B rIoO- '
PH3OHTAJLHOH H BepTHKAJD-
HOIt MJIOCKOCTAX M Ha KOHUAX TYNHKOB. MHoraa ynopnl imy:ix-
Hbl HA TPOMHHKaX cO CTOPOHBL, NPOTHBOMOJOXHOH OTPOCTKY,
JJI5l BOCTIPHAITHSL PEaKTHBHOTO  YCHJIHA. B TpyGonpoBojax
cO CBAPHBIMH COeIHHEHHAMY, OOBIUHO A0CTATOUHO NPOHHBIMH,
yHopbl HEoGXOAHMBL JHIIL B HCKIOUATE/LHEIX cayqasnx.

| — ctansuan Tpyba;
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s P9w Ilpp noeopote TpybGonposonaa
VIOOPbl BOCHPHHHMAIOT YCH/JIHE OT
T:_ rujipocratHyeckoro (puc. 63)
/ J- CKOPOCTHOTO HATIOPOB. YCHJHE OT
| rHApOCTaTHYECKOre namopa S B

MecTe MOBOpOTa ONpeleadioT 10
(hopmyJe:

S=2Psin -j- =2pw sin% . (ah)

Puc. 63. Cxema nmeficr- rae P — nanbonee BO3MOZKHOE
BHA CHA Ha ynop. BHYTPeHHee [aBJieHHE,;
¢ — Yroj MoBopoTa;
p — BHYTpeHHee HaBJieHHe, OTHeceHHOe K eMHHILe
NJoLAJAH ceueHHss TPyOHI; :

 — MJIOUafAb NOMNepeuyHoro ceueHHa TPYObI

Ycuilie oT CKOpPOCTHOro Hamopa HeBeJHKO, H UM MOMKHO
npediedpeys,

[Tpu maawix yraax mnosopora (5—10°) pasaenue Ha
ynop o6LIYHO HACTONBLKO MAJIO, YTO €ro BOCHPHHHMAeT IPyHT
B npejenax OONYCTHMBIX Hanpsxenud. B TdKuUX cayuasx
VIopbl HE YCTPAWBAIOT.

Ynopul genator ua Gyra, GeroHa, xeaezodeToHa H KHp-
nuua.

Ynopsl J0JHHB BIVIOTHVIO MNPHUMBIKATH K HEHAPYUIEHHO-
MY FPYHTY, nepeaaBasi Ha Hero ycuausa. Ecau mexay yno-
poM M rpyHToM ofpasyercs lieslb, ee 3amoJHAIT GeTOHOM.
[llern mexay Tpyboit U ynopoM He AONYCTHMBL.

Ha pucynke 64 noxkazaHa KOHCTPYKUHA ynopa NpH Mno-
BopoTe TPyOGONMpOBOia B FOPH3OHTAJLHOH MJAOCKOCTH. ¥YMOD
coOCTBEHHBIM BeCOM NPOTHBOAeHCTBYeT BO3HHKAIOLIEMY HAa
nosopote TPpyGomnpoBoaa yCHJAHIO S

PaccyuThiBaTh yNnopnl MPHHATO, HCX0As u3 ycdoeu# [3):

) naBaeHue Ha TPYHT, nepejapaeMoe pabouyeHd MJIOCKO-
CTHI0O  ymopa, He [AOJKHO [peBpllIaTH  JIONYyCKaeMoe
(traba. 25);

2) naBJeHHe ynopa A0JKHO ObITh He OoJiee MaccHBHOTO
oTnopa rpyHra;

3) TOJIHHA YMOpa H OCTAJIbHBIE €ro pasMepsl JO0JIKHb
OBITh TAKHMH, UTODLEI HaNpsXeHHA B KjIajke He npesBbillia-
JIH JonycKkaemMble,

4) npu pedopMalliH rpyHTa MOJA JAeHCTBHEM ymopa He
JNOJKHBI HapylaTtbesl MJIOTHOCTb W MPOYHOCTh CTHIKOB,
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Cpe———

Puc. 64. !'-’:mp Ha nopopote Tpybonpopojia B ropiu-
SOHTAJLHON MJOCKOCTH:

| — nenapymennsifl  rpynt; 2 — OGytobasd Kanaaka uan Ge-
TOH; J — GeToM.



TaGamua 25

Honyckaemoe napaeMume Ha rpymT, xec/ca’

‘BEe N .
e - e
CKaabHBI CHALHO Tpeuunmnzirmﬁ I 15.0—=6,0 187
Mepreas . Bise 7,5—25 9—3
UlebeHucTuiii u rateauukosmii . . . . 40-25 5 3
[lecox: '
cpefneil KpynHocTH | 2.5 3,0
MEJKHI BRAWHBH . . , . . . . . 1,5 1.8
NLIJEBATHIH, HACKIIUSHHBLIH BOLON | 1.0 1,2
Cynecs npu  kosdpuumcnre nopu-
CTOCTH:
RSO U8 ated) B i b, iama v L Y 3,0—2,5 3,0—3,0
iy e : : 256-15 3,0—1,8
CyraHnok Il[}H hum[:qmumun II{.'rpIH?-
TOCTH:
0,5 3,0-25 3,5—3,0
i A 25—18 3,0-2,0
Canna npw huadiQJmu:euTL IICI[']IILTULTH
0,6 2,0-3 6,0—3.5
0.8 3,0—-2 3,5—-25
i;] 2.0—1 3,0-1,2

D) mpu HanpaBJIeHHH CHJLI BBEepX OT FHAPOCTATHYECKOrO
Hamopa Bec ymnopa H Jexallled Ha HeM 3eMJIM JOJKeH npe-
BHIIATE 3TY CHJY.

Ilpun nosopore TpyGornpoBofa B ropHsOHTaJbLHOH MJOC-
KOCTH pa3aMmepbl pabouell NMJAOCKOCTH YMopa, HemoCpeaAcTBeH-
HO MPHMBIKAIOWEH K TFPYHTY, MOKHO onpefenars no ¢op-
Myne:

o (56)

¥
-
-

rie F — nuomaab paGovueil MaIocKoCTH ynopa;

O — JONycKaemMoe JNaBJIEHHE Ha TPYHT.

[Taccupubiit ornop rpyHra (BTOpOe YCJIOBHE) NPH BEpPTH-
KaJbHOM pacnoJoxeHHH palboueil NJIOCKOCTH ymopa MOMKHO

onpeiesiuTh Mo opmyJe:

T=Qf+tg* (45“—%-)7{!@”—-#.”)fb :'
5 182(45°+ 5 1P —h)1, (57)
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rae Q — Bec ynopa c Jexauiel Ha HeM 3eMJeH, T,
| — ko3 duuKeHT TPEHHA KJajAKH O TPYHT (B Cpea-
Hem 0,4—0,5);
@ — yroJ BHYTPEHHEro TpeHus rpynra (B cpeaHeMm
20—30%);
v — oObeMHublii Bec rpynra (B cpeanem 1,6 7/x3);
b— Tonugna ynopa, M,
iy — paccTosiHMe OT Bepxa YHnopa 0 NOBepPXHOCTH
rpymara, M,
fto — raybHna 3aJ0XKeHHs MNOJOWBLI YOpa OT NOBepX-
HOCTH TPYHTa, M.
{ — nauHa ynopa, M;
YUro6bl HE MPOMCXOAMJIO BBLIMUPAHHA TPYHTA, MOMKHO

ObITH BHIMOJIHEeHO TpeboBaHHe
T : 8
F_ 1,2 ‘ [38 :I'

Haupsxkenne, BO3HHKalOLee B yrnope (Tperbe yCJOBHE),
He JOJIKHO [MpeBbilnaTh [pelesa MNpOYHOCTH MaTtepHana,
JIeJieHHBIH Ha Koag(pHUHeHT 3armaca.

[Ipenennt NPOMHOCTH KAanKH (K2¢/cm®) caeaywiine

[3]: [Mpu cucaTin
Kupnud ¥ KamMHH npasuabiioil §opMbl MapkKH
00 na pacreope Mapka 20 . . . . . . . . 40
To we, mapkn 100 na pactrope mapku o0 . | 30
Byt us kamus mapkn 200 na pacrsope mapiu 50 18

Kamenb caadoit mopoasl Mapky 15 ma pacreo-
pe Al 10 AT G N e S 6
[Tpi pacTamennn
(upn uarnbe)
Kaaaka u3 kamueil npasuabsioil popsmsl Ha pac-

FEORE AP T, sl R S 6
ByToBast Khaiaka ua pacteope Mapku 20 . . . 4
beton Mapkw: [Tri caTHH
g e B R e 3 =i - e s ey e B8
R ) O T A s i T T T o6
ST IR v bR TR e N T PN O B T N A 40

[Tpu pacTameHHn
(npu narnbe)

B L = e T g e i et s 11
R R 1 el i TR WA e 8,0
BT O AR T e [ L T e A 6,5

[Ipu pacuere ymopa Ha YCHJHA OT BHYTpeHHero pabouero
NAaBJEHHS MOMKHO NPHHHMATL Ko3gdHUHEHT 3apaca pas-
HeIM 3—3,D, a OT HCObITATEJbHOrO JAaBJjeHusl — 2—2.5,
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Medopmanua rpyHTa y paboueii IJIOCKOCTH ymopa He
J0JJKHA TPEeBHIIAThH AONycKaeMoOe MepeMelledne KpaHHero
cthika (uerBeproe ycaopue). Heobxoaumo Ttaxke, uTOODI
jlaBjenHe Ha TpyHT He npeBwmimiago 0,3 koadduuHenTa no-
cTeJIi TPYHTA. -

[lpn noBoporte TpyGonpoBojda BHH3 pasMepsl ynopa noji-
GHpaloT TakuMm o0O6pasom, uToObl KO3(pQHIHEHT 3anaca OBl
B npenenax 1,4—1,5.

[TIpn nosopore TpybonmpoBoAa BBEpPX YNOp pacCUHTHBA-
10T Tak ke, Kak (hbyHaaMeHT 3laHHH.

FACHUTENA HAMOPA HA TPYBOMNPOBOOAX

[acuTesid Hamopa B CaMOTEYHO-HAMOPHBIX TPYOONpPOBO-
nax HeoOXOOHMBl B TeX cAyuasx, KOrja cTaTHYECKHH Hanop
GoJblie JOMycTHMOro Ajis paHHbX Tpy6. Taxkue ciyuaw,
KaK NOKa3aJH nojacueTsl W onbiT, ObIBAlOT, €CJH Tpacca ca-
MOTEeYHO-HATOPHOTO TPYyGONpoBOAa MPOXOAUT IO MECTHOCTH
¢ ykjaoHom Gosee 0,008,

[uGkHe mosuBHbie TPYGOMPOBOALI (LIVIAHTH) BbIIEPHKH-
BalOT AaBJeHHe A0 3—H M 800. ¢T., a B NMOJ3EMHBIX TpaHC-
NOPTHPYOILIHX TpyOonpoBoJax BHYTpPeHHee [aBJeHHEe MO-
et poxoauth no 50 m. Iloaromy Tpebyercs racurtesib Ha-
nmopa, KOTOPbIH CHHMaJl Obl H3JIMIIHEE JaBjeHHe ¢ TaKHM
pacueroM, YTo0Gb B NOJHBHOM TpybonpoBoje Obll MOCTOSH-
Hblii Hamop. Takue racuresiu CTaBsT Ha THAPAHTaxX. IJTOT
y3eJ B JaJbHeiillleM Ha3biBaeTcs HAPaHTOM-BOLOBLINYCKOM
¢ racuTeJeM Hamopa AJsi MojayM BoJAbl B TMOKHE NMOJHBHBIE
IIIJIAHTH.

CyumecTBylouie KOHCTPYKLHH MOA3E€MHBIX TacuTeleH
Hanopa W MpHHUMNB uX padoThl. Bce H3BeCTHBHIE KOHCTPYK-
I[HH racHresieli Hanopa pa6oraloT Mo cjaeayiouwemy MpHH--
Y.

Boma u3 TpyGompoBoja mojpdercst B pesepsyap (KoJo-
nell), B KOTOPOM TPOHMCXOJMT railieHne Hamopa (pesepsyap
coobiten - ¢ atMocdepoi). 3aTeM IMOJ HanoOpoM, pPaBHBIM
rayOiHe BOABI B pe3epByape, Boja MOCTYyNaer B HHXKeJe-
Xauuit TpyGonpoBoa. Takue racuTeJd NOJAHOCTHIO racAT
CO3JAIOUIAICS HAMOP M PasrpyKaioT TpyoonpoBos oT H3bbi-
TOYHOrO JABJEHHS, MOcJde 3TOro Hamop B TpybompoBoje CO-
3llaéTCcAd BHOBbL 3a CYET ECTECTBEHHOro YKJIOHa MeCTHOCTH.

[Tonauy BOAbI peryJHPYIOT 3aJABHIKKOH, YCTaHOBJIEHHOM
Ha moaBoasineM TpybonpoBose nepejx pe3epByapoM, BpyY-
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Hylo. PyuHoe pery/JHpoBaHue pacxojioB BOjbl, 3a0HpacMoi
TpyGonpoBoiaMi H3 pesepByapa, Tpedyer NoCTOSIHHOTO Ha-
O/JI01eHHsT 3a racHTesjeM, YTO YCJIOXKHAET €ro 3KcnJjyarta-
uuto. ITosToMy racuresld TAaKOro THMNA MOMKHO HPHMEHSTDH
TONbLKO KaK BpeMeHHble. B KauecTBe NOCTOAHHBIX HYMKHO
NpeaycMaTPHBATL TAKHE KOHCTPYKUHH, KOTOPLIE MNO3BOJSIOT
ABTOMATHYECKH PperyJHpoBaTbh [ojauyy BOJAB H3 Bhlllepac-
NOJIOYKEHHOro TPyOONpoBOJa B HHIKEPACNOJOKEHHBIH.

B Coserckom Colo3e aBTOMATHUECKHE I'aCHTEJIH Hanopa
NPUMEHAIOT TOJNLKO JBYX KOHCTPYKUHH, 1 00e OHH paboralor
10 NPHHLUHNY, H3JN0KEHHOMY BBLIlle.

FacuTenyw Hapnopda ¢ HNHJIHHAPHUYECKHM
satBopom. B Kpuimy na Canrupckoii opocHTeNbHOH CH-
creMe (maomans opouenuss 8000 2a) nocrpoeno TpU racu-
Tesl Hamopa KOHCTPYKUHH, MOKasaHHOH Ha pucynke 65.
Taxkoit racutTeanr namopa na pacxon 1400 a/cex coctoutr us
Jeses00eTOHHOro pesepByapa eMmkoetblo 49 m5, aproMmatu-
yeckKH AeHCTBYIOUIEro MOMJIABKOBOrO KJaanaHa, aBapHHHOr0
copoca M MNOABOASIIEro MeTaJIHUecKoro TtpybGomposoaa
anamerpom 600 ma,

PesepByap mnocrabijeH TaK, 4TOObB TOPH30HT BOAbI B
HeM He npeswllajd (GuKcupoBanHod orMerkn (1,45 m nan
nopepxHocThlo 3emdu). IlocsenHee poctHraercss aBTOMAaTH-
YEeCKHM KJlalnaHoM, KOTOPLIH NMPH IOPH3OHTE BOALI B pe3ep-
pyape Bhine 0,2 # Haj MOBepPXHOCTbIO 3eMJH HaYyHHAET
NPUKPBIBATH BBIXOAHOE OTBEpPCTHE HanopHoro TpybonpoBo-
na u upu ropusonte 1,40 M NONHOCTBIO 3aKpbLIBAET e€ro.
[Ipy MOHMIKEHHH YPOBHSI BOJbLI B pe3epByape NOMJaBKOBLIMH
KJianaH aBTOMATHUECKH NMPHOTKPHIBAET OTBepCcTHE B MOABO-
pauieit Tpy6e, a npu ormerke 0,2 # Haln NOBEPXHOCTHIO
3eMJH TMOJIHOCTbIO OTKPBIBAeT ero.

3aTBOp COEAMHEH NMPH MOMOIH CHCTEMbl PLIYAroB C T0-
niaskom., Hasnauenue mnoclegHero — OTKPhIBATh H 3aKphi-
BaTh 3a4TBOp, peryaupysi pacxoia. 210 Oblia mepBas Io-
neiTka OOOPYAOBATH 3aKPbIThbie CAMOTEUHO-HAMOPHBIE OPO-
CHTEJH CHCTEeMBI COOPYXKEHHSIMH TaKOro THIlA.

KOHCTPYKIHH 3THX COOPYXKEHHH, KaK MoKasaJ ONbIT IKC-
mIyaTaluud, HMET cleAyIoulHe HEeJOCTATKH.

lacuTesb Hanopa NOJIHOCTBK) TACHT HAmNop, cO3faBiliMii-
¢l B BHIIeJeXxKaileM TPYOONpoBoAe, a B HHKeJderKalem
TpyOGONpOBO/ie HANOp CcO3JaeTcsi BHOBb 3a CHUET €CTECTBEH-
Horo ykjaona Mmectnoctd. Ilostomy, utoObl oOpasobaBiuero-
¢l Hanopa OBLIO AOCTATOYHO HJIfi BBIXOHAA BOJAbI H3 IM0A3eM-
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Horo rtpyGonpoBOoja Ha NOBEPXHOCThb, MEPBBIH THAPAHT-
BOJIOBLIMYCK CTaBAT Ha JOBOJbHO OOJBIIOM paccTosiiiuy
(300 M) ot racureas. Hrobwl npHOJHIHTL THAPAHT-BOLO-
BEIYCK K FaCHTeJI0 HAnopa, yCNOKoHTe IbHbIH KOoJiojlel noj-
HHMAIOT HaJ NOBEPXHOCTHIO 3eMJIM M 3HAYHTEJIBHO YBeaHuH-
BAIOT AHaMeTp HHXKeJexaulero TpybonpoBnoja o cpaBHe-
HHIO C AMaMeTpPOM BbilueJexkallero. Tak, Hanmpuamep, Ha
CaJrupckol cucrteMe aHaMerp BbleJexauiero TpybGoupo-
pojla 762 mm, a HumKedexxaumero 960 mm. Bee 3TO 1IpH-
EEJI0 K TOMY, 4TO TacuTeab Hanopa TnoJydywjcsa O4YeHb
'POMO3JKHM, H N0STOMY 60JblIOH O0LEM CTPOHTENBHBIX
pabor.

Boabmne rabGapuTel CcOOpY¥KeHHA OOYC/JOBJAHBAIOTCA
npuruHnom pabGorel coopyxeHHsi. Becn pacxox tpyGonpo-
Bona (1400 a2/cex) noa cpaBHHTEJALHO OOJILUIHM AaBjIeHHEM
(3—4 ar) noctynaer B YCNOKOHTEMbHBIH KoJOjel, rjae ra-
CHTCA SHEPrHs MOTOKA. Y CMOKOHBIIHCD H MOTEPSIB BCIKO SHEP-
rHi0, BOJIA CHOBA MOCTYNaeT B HHXKeJaexkalluii TpyO6onpopo.
B poje, nmocrynaioiieit B HuKeJdexauiuid tpybonposon, He
J0JKHO OBITH BO3JYXa, TAK Kak NocTymnjienue ero n tpyGo-
npoBoj Heponyctumo. B cBA3H ¢ 3THM pasMepsl YCIOKOH-
TeJILHOro KOJIOJIlla ellle YBeJHYHBAIoTCH,

Konerpykuua UHJAHHAPHYECKOro 3aTBOPa C MOMJIABKOM B
CYLLLeCTBYIOLEM racHTresie A0BOJBLHO IpPOMO3JKa H CJ0XHA.
Yeunaue or nonsaska Ha pabounil oprad satBopa (Ha IH-
JHHAP) nepeaaercs NMPH IMOMOILH CHCTEMBI pPHIYAroB, HMelo-
HIHX TPH OCH, BOKPYr KOTOPBIX IPOHCXOJHUT BpAalleHHE H
Kauanue, CaM UHJIHHAP NONOJIHUTEJBHO €llle HMEEeT UYeThIipe
napL POJIHKOB, KOTOpble ABHXKYTCHA [10 CHEeUHaJIbHbIM Ha-
npapiadomuM. Bee sTH ABHMKYIIHECHA, BpallaloluiHecs H TPy-
L[HEeCs YacTH HAXOJAATCA B BOAE, H TMO3TOMY OHH MOJABEpIKe-
Hbl KOppPO3HH' H 4YacTO BHIXOAAT H3 CTPOS.

Jkcmiyarauuga racHresJed Hamopa Ha TpyOONpoBOAaX
CaJrupckoii OpPOCHTE/NBHOH CHCTEMBI MOKasaja, HT0 OHH
HEepe/lKO BHLI3LIBAIOT B TPYOONpOBOAAX THApaBJHYECKHE y/aa-
P, OT KOTOPLIX paspyuraorcss TpyObl, JTO NPOUCXOAHUT B
TeX cJyuasix, Korjla B 3aTBOp TnomajaeTr Mecok, TpaBa, My-
cop u ero sakJuHuBaer. [IBuyKeHHe HHAHHAPA NMPHOCTaHAB-
JHBaeTcsl, BOJa H3 KoJoJAua MNpPOAOJIKAeT MnocTynath B
HHXKeJexalmud TpyOonposoa, H MNONJIABOK OKa3biBaeTcH
Bbille YPOBHSA BOALl B KoJjoaue. B 3To BpeMsa Ha WHAHHAP
NEHCTBYET MaKCHMaJibHOe YCHJ/IHe, NPOHCXOMHT CPLIB IH-
JHHJApPa, H MTHOBEHHO B3aTBOp OTKphiBaer Tpybomposoi, a

142



‘CHELBLH HRLMAYEE OJOH
-vou LHOERdOJ — g A ‘e0odgd jodon — ¥ A ‘Tosodnogid:s PrHHKOKOUIBIIMHN — § NATOLON YHHILILHONOUDA — g

"NORELUON — ¢ 'dOBLEE PHMIORHAWANLMI — § 'efifed — ¢ 'egAdl HEMEYOUVON KENOVREELEBIIN — § NOWOLON JOX
A3 — ¢ tewwMavee — 7 ‘wosoduogAd: gMHEHAMovoudedamME — ; HErM — ¢ ‘EHHIMAdoOd woo ou cadeed - p

:wodoatee wudoanndrnnrnn o edomen qraimde ] 'eq "M

L]

o L]
‘
| | - g smemnfih o
R T - e | 4 i
| L& : s {7 s i =2
! il _-n A.W_ﬂ_. [ ] _._
f..,.
T
.\ B :
I R
: 3 _

1]
ooep
i
|
[y
o |




HHOT[A MO TOH Ke NPUIHHE pe3aKo 3akpuiBaer ero. B ToM
H ApyroM cJydae B Tpybonposoje BO3HHKaeT THAPaBJ/HYE-
CKHH ylap, MpHYEeM BeJIHUHHA €ero 4YacTo MpeBbIlIaeT Aomy-
CTUMYIO.

HecmoTps Ha HeEOOCTATKH, TAKHE racHTeNH MOXKHO pe-
KOMgHIOBaTL Ha pacxoaw 600 a/cek n Goablre.

acuTeau Hanmopa c ApPOCCeNbHBM 3aTBO-
pom. B mnacrosiee Bpemsi npu pacxogax go 500 afcex
NMPHMEHAIOT TacHTEJH Halopa ¢ JpOCCe/bHbIM {IONIABKO-
BbiM KJanaHoMm (pwuc. 66).

Korpa B TpyOonpoBoje, pacnojOXeHHOM HHKe TACHTE-
Jifl Haropa, HauMHaercsl pas3bop BOABLI /ISl NMOJIHBAE, TO BOJLA
ng Kosaoana 4 nocrynaet B Tpybonposoj . YposeHb BOJEI
B KOJIOJLlE MOHHXKAETCH, MONJAaBOK, ONYyCKafdach, OTKPLIBAET
ApoccelbHBIH 3aTBOp, H BOJa MOCTYyNaeT B HHKepPA4Cno.ao-
KeHHBIH TpyGonposox. Ecain B sTOM TpyOompoBojae npe-
Kpaiuiaercsi pasbop BOABI, OHAa MOCTYNaeT Yepes KOHYCHbIH
narpy6ok 3 B KoJofell W MOAHMMAET NOMJIaBOK 2 BBEpPX IO
TEX Nop, MOKAa OH He MNOJAHHMETCA A0 KpaHHero BepXHero
NOJOIKEHHS, NPH KOTOPOM Jpoccelib MOJHOCTbIO NepeKpoeT
ceuenne TpyGonpoBoaa. Takum oGpasom, HUIKEPACHOJOKEeH-,
HEIH TPpYGOMPOBOA 4BTOMAaTHYECKH OTK/JIIOYAeTCs M CraTHUe-
CKOe jaBlieHHe Ha Hero He mepejaercsd., [acHTenW Takoro
THNA T[IOCTPOEHBI Ha CaMOTEYHO-HAMOPHLIX TPYyOOMPOBO-
nax B TanzKukckoi yactd 'osonHo#H cTend B 30HE KaHaJla
TM-2; saTBop 5TOil KOHCTPYKUHH OoJiee COBepIIeHHBIH,
yem npeasiaymed. [efictByiolmiue Ha 3aTBOP B 3akpHl-
TOM TMOJIOJKEHHH 3aKphiBalOUlMe H OTKPbIBAlOLIHE YCHJIIA
npuMepHo oaunHakoBel. Ilo3ToMy mnoONIaBoK mnOJIy4aercs
MeHbIINX pasMepoB. KoHCTpyKiUHsS NOMJaBKa AOBOJBHO
MpocTa, Tak KaK OH HMEeT OJIHH phiYar m OAHY OChb.

Jlauuple A5 NMPOEKTHPOBAHHA KOJOALA:

pacxon, u3fcex . . . .. 01 02 03 04 05 06 0708 0,9 1.0
AHaMeTp xoaoaua, M . . 20 20 20 25 25 25 253030 3,0
MHHHMAaAbHAs rayOuHa h,

obecneyuBamlan  ra-

LIEHHE MNOTOKA B KO-

NOIC M . v e o e 12720525 9873 13,5 1893740 44

iy

OnHako B LEJAOM COOpPYIKEHHe N0oJyuaercs elle rpoMosil-
KHM, TaK KaK BCfl BOJla TMOCTYMaeT B KOJIOJEL, rje raciurtca
ee sHeprufi, [IpuHUHD pabGoThl TOT Ke, UTO H racureqsa c
UHJIHHAPHYECKHM 3aTBOPOM, MO3ITOMY H HELOCTATKH Te ZKe.
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MNacurean Hanmopa ¢ narpyOokom-orBojoM, IlpuHHIHD
paGoTh racHTeJss M €ro KOHCTpPYyKuusa s
MOJA3eMHBIX TPYOONPOBOAOB OPOCHTEJALHBIX CHCTEM HaMH
paspaGotan [4], ucnuiTan M B HacTOfllee BPeMs BHeApHAET-
Cfl aBTOMaTHYeCKMH racHTeJb Hanopa Hoporo THma. On
paboTaer mo ApPYromMy NpHHIHAY H He HMEeT Hel0CTATKOB
CYUIECTBYIOIHX racHTeJei.

Macuress Hanopa (puc. 67) COCTOMT H3 aBTOMATHUECKH
feflcTBYIOIEro ApoccenbHOro Kiaanaua 2, natpy0ka-oTBO-
a3 n Koanonla 4.

Korpa B Humepacnogaoxennom tpybonposoae (B Tpy6o-
MpOBOAE, HAXOJAALLEMCH 110 YKJIOHY MECTHOCTH HHIMKe raci-
Tensl) mnpekpalnaercss pasbop BOALI, NMOCJAENHAS NOCTYnaer
yepes OTBOJ & B KOJIoJell H MOJAHHMAaEeT NoNmJaBoK KianaHa 2
10 KpalHero BepXHEro IoOJIOXKeHHs, NMPH KOTOPOM Apocceib
MOJHOCTBLIO NepekphiBaeT ceueHne Tpybonporoja. Taxum o0-
Pa3oM aBTOMATHYECKH OTKJIIOUMaeTcsl HHXKepacHoJIoMKeHHLH
TpyGONpoBOa M NpeKpaulaeTcs NOCTymeHHe BOAL B KOJO-
nen. Ecaum ma tpyGoupopona 3abupaior BOAY AJA I0JHBA
MAH WIS APYTHX HYXKA, TO OHa H3 KoJojaua 4 HaunmHaer
noctynats B Tpybonposoja udepe3 natpybok 4. Yposedb BO-
Jbl B KOJOIIle NMOHHMKAaeTcs, NOMJaBOK, ONyCKasich, OTKPHI-
BaeT Apoccesb, H BOJa MOCTYNaeT B HHKEPACNOJOKeHHBIH
TpyOOnpoBoA. YpoBeHb BOABI B KOJOILE MNOHHMKAETCH A0
TeX Mnop, NoxKa pacxoj, NPoXojfUIHi 4Yepes 3aTBOp, He CTa-
HET paBHLIM PAacXoly HHKEpPacnoJoKeHHOro TpybonpoBo-
na. Ilpu yMeHblIeHHH pacxoja B HHKEpPaCHoJOMKeHHOM
TpyGonporoje VYPOBeHL BOABI B KOJOJIE TOBBIIaeTcH,
MognuMas MNOMIaBOK, KOTOPBLIH NPHKPLIBaeT Japoccelb,
YMEHblllasi TMOCTYNJEeHHE BOAL uepe3 3aTBop. Tak aBToMa-
THYECKH peryJupyercs 1nojiaua BOAHL.

Takum obpasom, B npenjiaraeMoll KOHCTPVKIHH Pacxoi,
nogaBaeMbiii H3 BHIIEpacnoJoKeHnoro Ttpybonposoia, He
MOCTynaeT B KOJOJel, KAK B CYLLecTBYIOLLeli KOHCTPYKILHH,
npuMensiemoii na acOecrolemMeHTHBIX Tpybonposoaax, a
NPOXOJAHT TPAH3HTOM B HHUIKEPACHOJOXKeHHbIH TPYOONPOBOJIL.
[Ipn atom morok racut ne Bclo 3sHeprHio. CoxpaHsiercs

v
CKOPOCTHOH Hamnop o DT0 TO3BOJfIET He YBEeAHUYHBATh
28
AHAMETP HHIKepacnoJoXeHHOro Tpybonpoeoja, Kak B Cy-
HIECTBYIOIIeH KOHCTPYKIHHM, a OCTaBJATh €ro paBHBIM WM
HecKoJLKO OoJibllle AMaMeTpa BBIIEpPacioJOKeHHOro Tpy-

fonposona. Pasmepnl KoJoAna ONpeleadior KOHCTPYKTHE-
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Ho. OHH KOJKHBI GBITH TAKHMH, YTOOL B KOJOALE MOXKHO
6LIJIO YCTAHOBHTL APOCCEJIBHYIO 3alBHXKKY H TNONJaBOK.
[Ipp 3tOoM KoJOden IMOJYYaeTcsd 3HAUYHTEJNbHO MEHBUIHX
pa3MepoB, ueM KOJoJell CYUIECTBYIOIUX KOHCTPYKIHIM.
[TpuMeHeHHe TAKOrO THIIA COOPYXKeHHH TMO3BOJHMT 3HAUH-
TeJAbHO YMEHLUIHTb 3aTpPaTbl MaTepHalOB H CPeACTB Ha
CTPOHUTENBLCTBO H YJAYYIIHTH BOAooOecneYeHHOCTh MpHJeraio-
IMHX K COOPYMKEHHI0O THAPAHTOB-BOJOBBINMYCKOB.
=]

Puc. 68. Cxema x onpejeseHHi0 MECTa VCTAHOBKH racHres
i Hanopa.

Heq— craTuigecskull nanop; Hop — AoNyCTHMBIH paGounft Hanop Aans
. AAHHEMX TpYyG6.

Ha onbiTHOM yuacTke opouienusi B TaJKHKCKOH YacTu
TFonognoit crenu (TM-2, X-1-1) nocrpoeHo jBa TaKHX ra-
cutesis Hanopa. IlpoBesennsle nmo/jeBble HCCAENOBaHHA 3THX
COOpY2KeHHH NOoKasaJi, YTO OHH HaJeXHbl B paboTe H He
HMelOT HeJlOCTaTKOB racurelel ¢ UHJAHHIPHYECKHM H JApoc-
CeJILHBIM 3aTBOPOM. *

MeTtox pacuetra aBTOMATHYECKOTO rachu-
TeJqs Hanopa ¢ natrpy6kom-orBoxpoM. Ilpu
NMPOEKTHPOBAHHH HeOOXOOHMO BHIIOJHHTL CJAEAYIOLLHEe TI'HI-
paBJIMYECKHE M CTATHUYECKHE pPacyerhl.

1. Onpenennuts MecTa YCTAHOBKH racuTesled Hamopa Ha
MojA3eMHOM TPaHCNOPTHPYIOWEM TpyObompoBoOJe.

[CacurTesib Hamopa yCTaHABJAHBAIOT B TOH TOUKe MOJ3eM-
HOro TpyOGOIIPOBONA, TAe CTATHYECKHH HAamop paBeH JOomy-
ckaeMoMy paboueMy [IaBJeHHIO AJsi AaHHBIX TPYyO (pHc. 68).
M3 pucyHKa BHAHO, UTO JIHHHSI CTATHYECKOro Hamopa Tpybo-
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npopoja noJgyuaercs cryneHuaToit. Craruueckuit Hamop B
MECTE YCTAHOBKH TAcHTe]sl Majaer A0 HYJs. 3a racureseM
Hanop B tpyb6onpoBojie co3laeTcsl BHOBb 3a CUET €eCTecCT-
BEHHOI'O YKJIOHAa MEeCTHOCTH.

2. OnpenesnTh Hanop, HeoOXOAWMBIH JJIA TPANCNOPTH-
POBaHHS BOALI OT KOJOAUA racHTe/ls /10 BbLINYCKa. H3 Mep-
BOr0 rHApaHTa.

[Tpn TpaHcmOpTHPOBAHHH BOJH YYacTOK TpyOonposoja
nepejp racuteneMm pabGoraer Moja THAPOAHHAMHYECKHM Ha-
MOpPOM, KOTOpbIH o6pa3oBaJjics 3a cueT YKJIOHA MNOBEPXHOCTH
seMJiH OT Bojoszabopa A0’ racHTedda. ITOT Hanop 0OBIYHO
npesbiliaeT TpebGyeMmbl HAanmop Ha TUApPAaHTE Mepej raci-
teqeM. Ilocae racurens tpybGonposoa pabGoTaeT noj Haro-
poM, cO3/laBaeMbIM YPOBHEM BOJbl B KOJIO/ALE H CKOpPOCT-
HHIM HAMOPOM. ‘

[lepBuifi OT racuTesisi rHAPAHT CTAaBAT Ha PacCCTOSHHH
npuMepHo 120 m. Hanop, cozpaBaeMbl 3a CUeT YKJI0HA no-
BepxXHOCTH 3emaH, HeGoaboi-— 0,6—1,2 . Tlostomy HYyX-
HO obsiaaTeJbHO oOnpeaetsT, norpebuniit wanop H aas
TPAHCNOPTHPOBAHHSI MOTOKA OT TracHTeasl 10 NEepBoro TH-
pPaHTa H CTABHTb racHTEJb Ha OTMeTKe, KoTopasd OOecmeuHT
STOT Hamnop Npu NMpoeKTHOM pacxoae TpyGomposona. OGec-
NeYeHHOCTh HamopoM MOCAeAYIOWHX THAPAHTOB OnNpeness-
eTcsl MyTeM IOCTpoeHHA rpacduka rHApOAHHAMHYECKOro Ha-
nopa. -

[Torpe6uwiit Hanop H (puc. 69) MoXHO onpeaenuTs NO
chenyiolled 3aBHCHMOCTH.

o) A Sl I R Ay L j’—L ; (59)
rae /., — norepH Hanopa mno AJHHe TpybGompoBoaa oOT
natpybKa-oTBOJA racuTens J0 NepBOro THA-
; paHTa;
L/iyeer — MECTHble MOTepH Hamopa B Tpy6Gonposoje Ha
TOM K€ yyacTke; ' ' '
ficw — cBOOOAHBLIA Hanop Ha THApaHTe;
iy — YKJOH NOBEPXHOCTH 3eMJIH Ha TOM XKe Yyua-
CTKe;
[ — paccTofaHHe MeMy racuTejieM Hamopa H mep-
BbIM THAPaHTOM B FOPH30HTa/JbHOH MPOEKIIHH;
i

15; — CKODOCTHOII HATOp NPH MPOEKTHOM pPacxoje

¥

noaseMuoro tpyobonposoja,
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3. Onpeaesuth OTMETKY YPOBHS BOJbl B KOJOALlE TacH-
TeJs HAnopa NPH MPOEKTHOM pacxojie NMoja3eMHoro Tpy6o-
nponoja.

[Tocse omnpepenenusi Hamopa [H, HeoGxoauMmoro s
TPAHCMOPTHPOBAHHA BOABI OT KOJOAUA Tracureind A0 BbI-
NycKd4 H3 NMepBOro rujipaHTta, onpeaesfioT OTMETKY YPOBHS

Pue, 69, CxeMa ¥ rHApaBiIHUECKOMY pacuery:

vA — paGounfl ropuaour; ¢B — och BOROBUNYCKHOro narpyOxa:
C — ropHsoHT MNOAHOM 3aKpMTHAR Klana#a.

BOAKI B Kodoaue racuteass A (puc. 69) nmpu nponycke
NPOEKTHOro pacxoja. dra OTMETKAa OCH paBHa OTMETKe BO-
JoBBInycKioro natpybxa ©/ B mmoc nanmop H , omnpene-
JIeHHBIH mo (99).

A= B+H. (60)

Onpeneaus orMetky A, MOXKHO NpHBA3aTh BCe COO-
PYIKEHHE.

4., Yeranoputb pauamerp TpyOONpoBOjA, MPOXOAAILETO
Yepes KOoJofel racHTeds,

Huamerp Tpy6GonpoBojga NpHHUMAaeTcs paBHBIM JAHaMeT-
py JapocceabHoro 3atpopa. Ilocaeanuit ycraHaBaIMBalOT B
3aBHCHMOCTH OT NponyckHoif cmocofHocTH 3atsopa. OO6uiu-
HO THAPOJAHHAMHYECKOro Hamopa mepej JApocceneM Ja0CTa-
TOYHO, 4TOOBI MPONYCTHTb pacXxoA co cKopocteio 3-—4 M.
[Tpunsas Takylo CKOpPOCTb, MPOBEPSAIOT IPOCCEJIBHLIE 3aTBOP
Ha MPOMYycK 3ajJlaHHOro pacxona.

5. ¥YcraHoBHTh Anamerp natpybka-oTpoja.
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Juamerp marpyOka-orsoaa Dy, KaK mokasaau Jjaabo-
paTopHbEIe HCCJAEAOBAHHA, MOJKET HaXOJHThCH B Npeaenax
0,26—1 nuamerpa rpy6omposona Dy. IlarpyGok-oTBOA
TaKHX AHamerpor ofecrnedHBaer peryJHpoBaHHe TOpH30MH-
Ta BOAB B KOJIOALle NMPH H3MEHEHHH pacxojia B HHXKepacno-

JlokeHHOM TpyGonpopojae, Mexons H3 KOHCTPYKTHBHBIX CO-
o0paXKeHHuH, MPHHAMAaEM:

Dm' - (0,5—'0.?5} D‘qn .

6. PaccuntaTth nonjasoKk JAPOCCEJIbHOro 3aTBoOpa.
[Tpu pacyere moIJiaBKa ONnpeaeisior oGbem Tnomjaska H
JUVIHHY phivara (TArH), COEAMHAIONIEro MONMJIaBOK € OChIO

Puc, 70. Cxema K pacyery NONJapka ApOCCEabLHOro
34TBOPA.

apoccess (puc. 70). DTH pacueThl HYXKHO BEINOJHHTH
A ABYX [OJOMEeHHH [DonjiaBKka —TpH 3akpbiToM KJa-
MaHe H KOraa JApocceiibHBIH KJamnaH HAXOAUTCS B IOPH30H-
TaJbHOM MOJOMKeHHH (IMPH NPONyCKe MaKCHMaJbHOro pac-
xoxna).

CuJabl, HanpapjeHHble BHH3: P;— Bec monJiaBka, Py—
Bec pmiuara.

Cusbl, HampasJeHHsie BBepx: Q;=V,7— noasemuas
CcHla mnoniaBka, rae V;— o6beMm mnonaaska; Q.=Vy7 —
Mo/J’beMHAs CHJ4 pbluara, TMOrpyXxeHHoOro B BOAYy, e
Vo — 06bem phoiyara.
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MomeHT cuil, YlepKUBaIOUHX KJaanan B 3aKpbiTOM CO-
CTOSTHHH:

Ql €y == M1
. U =M,
Mya=EM

MoMenT cHJ, OTKPBIBAIOWMX KJanaH (JABHXKYLIHX TMO-
MAaBOK BHM3):

J”g {da= .|'1r'fj
Mo—SM

CooTHolIeHHe yAep>KHBaloUlero H OTKpbiBatouiero (aBH-
YKYIIEro) MOMEHTOB:

My
K, s J PO (61)

MoMmeHT cuJI, yoepMHBAIOLMX JApocceh B TOPHSOH-
TaJbHOM [OJIOMKEHHH:
Qlﬂ:l MU .

MomeHT CHJI, ABHXKYLIHX IONJJABOK BHH3!
P, ay;=M,
Pﬁ ﬂ1=M_-J-
J“fﬂuz}:f‘l'f

CooTHOIIEHHE MOMEHTOB — YAEPIKHBAIOUIEro H  JIBH-
MKYLLEro:

My
=y e B
K Mo ,9 (61a)

HpoccesbHbli 3aTBOP € MOMJIaBKOM, KaK MOKasalu Jia-
GopaTopHble HCMBITaHHA, paboTaer ycTOH4YHBO, ecaH Ko3d-
¢uuuentsl K, u K, ne menee 1,5. Mcxonss us 3toro ycio-
BHA, onpenensioT o6beM MOMIaBKa M JJHHY pbivara,

7. Onpeneauts cOpOCHON pacxoj H3 KoJojla NpH 3a-
KPBITOM KJanaHe.

B Hacrosinlee BpeMsi BbINycKaeMmble Haiueil NMpOMBILIJICH-
HOCTBIO JApOCCesIbHBIE 3aTBOPH HE HMEIOT TeépMEeTHYeCKOro
ynanorHenus. IlosToMy npu 3akpbiTOM npoccede Boma Gyner
(HAbTPOBATL uepe3s 3aTBOP M HanoJHATH Koxnoneu. Heo6-
XOAHUMO BOAY, NMpPO(HJBTPOBABIIYIOCA B KOJOAEL H3 Jpoc-

152



cedast, copocutb. COpocHOH — pacxoj ﬁ}f:m'lt_ papen pac-
XOLY YTCUKH Hepe3 sakphiTbiH 3aTBOP.

Pacxo/l VTeUYKH MOXKHO onpeaeaath 1o ¢gopmyJe, noJy-
YeHHOIl HaMH TpPH HCCJAeZOBAaHMAX TAKOro THIA KJ/alaHa:

_ Vg, (62)

3,6

rjie P — npouentT YyTeYKH MNMPOEKTHOro pacxojia uepes

3akpHITHl Apoccedbubiilt Kjaanan tuna BT-688;
H — nanop B TpyGonpoBoje, M 800. CT.

[To npouenty yreukn P onpeaensiolr BeJHUYHHY cOpoc-
HOro pacxoja.

8. Paamepn KOJ0ALLA ONPEAeIAIOT KOHCTPYKTHBHO. KX
NPHHHMAIOT TaKuMi, uTOOBl B KOJIOAIlE MOMKHO OblLIO nOMe-
CTHTb JPOCCEJILHBIT 3aTBOP € NOMMIABKOM, NaTpyOOK-OTBOA
H OTBepcTHe Aas cOpoca npoduabTpPOBABIIEHCS BOABI, 4
Takike cpo0O/II0 NMPOBOAHTL MOHTAMHbIE H JAEeMOHTaXKHble
paboThi.

Jnuny natpyOGKa-oTBOAAa MOMKHO [PHHHMATL B Npeje-
jgax 10—20 c¢cm, paccroanue ot narpybka J0 JIHA KOJOi-
na — 10—15 c.

[Tpn BHyTpeHHeMmM JaBJenuH B TpybonmpoBojax 0
2,5 ar MONHO NPHHAMATL THMOBOIl ApOCCe/bHBIH Kaamna,
nanpumep tuna BT-688 (uncruryr Boaokanaanpoekr).

Ecan manop B TpybonpoBojie Goabwe 2,5 ar, ciejyer,
He MeHss KOHCTPYKUHH KilanaHa B 1eJIOM, YCHJIHTL OTAEJb-
Hble V3Jbl, 4 HMEHHO: a) YBeJHUYHTb TOJILNHHY JApoccesist H
pbluaros nomnJrapka; 0) KOHCTPYKUHIO KpemnJeHHs mnorjiaska
C OCLIO Apocce/sd 3aMEHHTh UIJTHIEBHIM COeJIHHEHHEeM.

F'MapanT-BOMOBBLINYCK C TacHTeJeM Hanopa aJas noaayvH
BoAb B rHOKHe noausublie TpyOonposoabl. /las paborel rud-
KHX OOJAHBHBLIX TpyGonposonoB (umaaHros) TpebGyercsi Ha-
nop Ha ruapante 1—2 m. Tlpu stom nHanop pomaxken OBITh
docrosuubid,  Illaanrm  BoIAepXkHBalOT  JaBJeHHe 10
5 M 600. €T., a B NMOJA3EMHBIX TPaHCNOPTHPYIOWHX TpyO6O-
MPOBOAAaX BHYTPeHHee jlaBjeHHe MOxKeT j0oXomuTbh a0 30, a
uHorga ¥ a0 50 m god. cr. TlosTomy Ha KaXXJAOM THApPaHTE
cJleYeT VeTaHaBJHBAThL ChelnalibHoe npucnocobaenne (ra-
CHTeJIb Hanopa), KOTOpoe CHHMaJo Obl H3JHINHHE Hamop M
B TO Ke BpeMs TOAAEPIKHBAJO B NOJHDHOM TpyGompoBoae
MOCTOAHHLIH Hamop.

KoucTpyKuusi TaKoro racuTels Hanopa MokKa3aHa Ha
pucyHke 71. Tacuteab COCTOMT H3 BepPTHKaJbHOH TPYOal
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atamerpom 200—300 mm, aamwoit 1,6—2,0 m, uepes nee
MPOXOAHT rOPH3OHTaJAbHas TPyOa, KOTOpas OAHHM KOHUOM
coe/lHiieHa ¢ rHAPAHTOM, a APYTHM — C MOJHBHBIM TpYOO-
nposoaoM. Ha stoit  TpybGe ycranosien naTpyboK-0TBO,
COEAHHAIONIHI ee ¢ BepTHKaJIbHOH, .
HlaTpyGoK-0TBOA HMeeT AHaMeTp 0,5—0,75 muamerpa
ropusoHTadabnoit Tpy6ul. [ToTok M3 rujapanTta, npoxoas 1o

i
3
B

!

AV,
s 4

] £
- 3
) % * 2
I\ )

Puc. 71. Cxema riapanTta-BO/0BHINYCKA C TACHTE/EM Hanopa
a4 mojaun BoAs B ruGKHf noansuofl TpyGonpoBoa:

[ — noaseMmuslift TpyOSonponon; 2 — 3aABHKKA Ha CTONKE THIAPaHTA:
J — narpybok-otnon; 4 — rHOKHA no mmmﬂ maanr; 5§ — ropHaoH-
TaJasHan Tpvba; 6 — BePTHKAJLHARA TpyOa; 7 — curmansuan Tpylxa.

rOpH3OHTaJbHOKH TpyOe, uepes naTpybOK-OTBOJ MOCTyNaer B
BEPTHKAJIbHYIO TPYOY M HAIOJHAET €e J0 YPOBHS, NNPH KOTO-
POM JIOCTATOYHO Halopa JIJif Tpchninnanalmﬂ BOABI 1O
ru6komy nogauHomy uwianry. [Ipn stom ypomuhe nanop, co-
3/lapaeMBIH B BepTHKaJbHOH TpyOe, papen 1otepsM Hanopa
B NMOJHBHOM TpyGonpopoje, Mo3TOMY NOTOK OOJIblIE HE HAET
B NaTpyGOK-OTBOA, 4 TPAH3HTOM NPOXOJHT HEPE3 rOPH3OH-
TaJIbHYIO prﬁy B rHOKHH TIOJIHBHOH prﬁﬂnpnﬂnn, coxXpauan
anpncmnn nanop. Pacxon, nojapaemblit B rHOKHE TOJHD-
noit TpyGONpOBOA, PEry;JHpPYIOT 3aJBHIKKOH, YCTAHOB JIEHHOI
Ha CTOfIKE THAPAaHTa-BOAOBBINYCKA.
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[Tatpy6OK-0TBOL COEAMHAET TOPH3OHTAJbHbLIH TPYOONpO-
BOJ ¢ arMocdepoi, MosTOMy B THOKMII MOJHBHOR TPYG6O-
NPOBOJL Nepejaercss He Bechb Hanop nojaemHoro Tpybdomnpo-
Bona H iua.

Hanop B ru6komM noJHBHOM TpPyGONMpOBOJAE CKJ/AAbIBaeT-
¢ M3 Hamopa B BepTHKaJbHOM TpyGe H W CKOPOCTHOrO Ha-

ye o
mopa - —, TAe U— CKOPOCTb NOTOKA B rOPHM3OHTaJJbHOH
&
rpy6Ge racuteas. OcraJbHONH Hanop A racuTcs 3aaBHAKKOMN,

YCTAHOBJEHHOH nepej racurejieM Hanopa.

Hm_;;_:HjLiz;- . (63)

[Tpasas yacTb 3TOr0 ypaBHeHHs PaBHA BeJIHUHHE THAPAB-
JHYeCKHX noteph Hanopa M ue.rp B NMOJHBHOM TpyOOMNpO-
BOJle: p

U= w3
H"]"' E —Hru'ﬁ. TPy (64)
OTClOJ14: '
U'."
H=Hr|.|ﬁ. 3 ¢ E . (55)

KoHCTpYKUHA Takoro racHTeJs Hamopa npocTa H KOM-

NaKTHa, TIOSTOMY ero MOMKHO H3TrOTOBHThL B JIOGOM XO3sH-
CTBE.



CTPOMUTENBHBLIE ¥ MOHTAXHBIE PABOTDI
MPU COOPYEHMMU 3AKPBLITHIX TPYEOMNPOBOLOB
OPOCMTENIbHBIX CUCTEM

MPHUHLMMNbI TPACCHPOBAHMWA
TPYEONMPOBOAOB

[Ipu BoiGope Tpacckl TpybONpoBoja CTPEMATCA K TOMY,
yTo6Ll obecrneunBalcs cBOOOJHBIH JOCTYH K TPyOOmpOBORY
KaK TPH €ro CTPOHTEJLCTBE, TAK H IPH IKCIJIyaTallHH; 4uc-
0 mepeceveHHid TPybonposoja ¢ KeJle3HOMOPOKHEIMH JIH-
HHSIMH, lIOcce M JoporaMu OblJI0 MHHHMAJbHBIM; UTOOLI
ofGecrneynBaJduCh COYCK BOABI H BHIOYCK H3 TPyO BO31yxa.

He caemyer . jponyckaTh SHAUHTEJALHBIX TNeEPeJIOMOB B
npoduie TpyGONPOBOAa, TAK KaK OHH BHI3LIBAIOT B TPyOdax
H OCHOBAHMM JOMOJHHTEJLHLIE HANPAZKEeHHs, JJH BOCHPHS-
THSI KOTOPHIX HYKHBI ClelHajiblibie coopy:Kenus. Kpome ro-
ro, B Toukax mnepernfa npocuas TpybonpoBoia HaKaIIH-
BAlOTCSl BBIENHBILIHECS M3 BOJbI BO3AYX H map, yMeHbl1aio-
L[He PacueTHOE MOoNepeuyHoe ceueiie TPYOOMPOBOLA M €N0
NPONYCcKHYI0 crnmocoGHoCTb. [Ipn snauuTeNbHBIX CKOMJIEHHAX
BO3JYXa W Mapa MOryT BO3HHKAaThb THIpaBJIHUYECKHe YAapbl,
paciiaThIBAIOLHE CTHIKM M BBIBOJILLME H3 CTPOS OTAGJbHbLIE
TPYOLI.

Eciit 3akpuiTylo OpOCHTEJIbHYIO CETb HAMEUAIOT HCTOM5-
30BaTh TaKMKe M MM BojocHaGKenuda, To Tpacca TpyGonpo-
BOJOB JIOJIKHA VAOBJETBOPATL BCEM CAaHUTApHBEIM Tpebho-
BAHHSAM.

[Tpu nepeceueHun TPYGONPOBOJAOB 3aKPBITOH OPOCHTENb-
HOH ceTH ¢ APYIHMH TpyDbonmpoROoxaMM BepPTHKaJIbHOE pac-
CTOSIHHE MEXJY HUMH NpHHHMAaIOT He Menee 0,2 A

OMNPEOENEHME HAMPAXEHWMA B CTEHKAX TPYEOMNPOBOAOB

Hanpsixkenusi, BO3HHKaloliue B CTeHKax TPyO, MOIKHO
onpeeNaTh MO 3uepreruueckoil teopuu npounocru [5]. Co-
rJlacHo 976 TeopuH, oO0mast BeJHYMHA JIEHCTBYIOLIHX B
cTeHKax TpyObl HanpsiKeHHH paBHa:
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o= xl/.':f|2‘|‘*“2E +- 05" ""_(‘31 “2‘|‘ﬂ253+;a°|) recjem®. (66)

rjge o¢;— KOJblieBble Hanps>XeHHf OT BHYTpeHHero H
BHeUIHero AaBJCHHHA,

g, — MPOAOJIbHbIE HANPKEeHHs, BO3HHKAaKIIHE TIpe-

HMYUIECTBEHHO BCJIE€ACTBHE H3MEHEHHS TeMIIE-

paTyphi;
33— paAHajbHble  HATIPAKEHHSI OT BHYTPEHHEro
naBJaeHus,
KosiblleBble HANPSKEHHs ) ONMPEACJAIOTCSl M0 ypas-
HEHHIO:
D 6M - ~
5y = ‘EET F— Kecjcn®, (67)

rie p— BHYTpeHHee AaBJenHe, Kec/cm?;
[D— pacuernblit anametp TpyObI, CM;
6 — TOJILIHHA CTEHKH, CAM;
M — usrubaiomnit MOMEHT, NOSBJAAIOLUIMHCA B pe-
3yJbTaTe JABJEHHA IPYHTA W MOJABHXKHOH Ha-
TPY3KH, Keg/cM.
[IponosbHble HAMpsiXeHHs o2 B TPyOaxX, MOJHOCTBIO 3a-
EMJAEHHBIX TPYHTOM, PaBHBI:

g, =aE(fa—1;) Kac/cM?®, (68)

rjae  a— KoadduuuenT JUHEeHHOro pacunpeHHs mMarte-
pHaJsa TpyOnl;
E— monyap ynpyroctu marepuana TpyOHi;
fep — TEMOEpPaTypa NpPH CBapKe,;
t, — TeMneparypa NpH 3SKCIJAyaTallHH.
Hanpsixenus 0, BO3HHKAIOT B cBapHLIX Tpy6ax. B Tpy-
6ax ¢ HeCBAPHBIMH CTHIKOBBIMH COEAMHEHHSMH HX MPaKTH-
YeCKH HET.
PanuaJibnble Hanps:KeHus o3 HEBEJHKH, MO3TOMY MpH
NPaKTHYECKHX pacuerax HX MOXKHO He YUHTBIBATD.
B pesyabrate aas TpyO ¢ HeCBApPHBIMH CTHIKOBBIMM
COeIHHEHHAMH TOJy4YaeM:

ﬂn=al . (Bg}

BesiHuHHAa KOJblLEBLIX HaNpsKeHH#t o), onpeaeieHHbIX
no ¢opmyae (67), saBicHT OT polla Harpysok, oT AHaMeTpa
H TOJMUHHL cTeHOK Tpy6. BequunHa pasieHns rpyura cas-
3aHa ¢ rJIyOMHOH NpPOKJAAKH M B GONLIION CTeneHH 3aBH-
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CHT OT MJOTHOCTH H BEJIHYMHBI OTHNOPAa OKPY/KAIOULEro rpyu-
Ta, a4 TAaKXe OT BHJAA OCHOBAHHSI.

[ToaBH»KHBblE HArpy3KH OKa3bIBAKOT CHJALHOE BJHsHHE Ha
npouxocTb TPY6 npu raybuse sajoxenus 1o 0,8—1 . Ilpn
riaybuHe 3anoxenns ot | 1o 2,5 M coOTBETCTBYIOlEE H3IME-
HeHpe HanpsxKeHHH, BO3HHKAIOUMX B cTeHKaxX TpPyO Mano-
ro u cpeanero juamerpa (mpumepno o 500—600 ),
o6biuHo coctapiasier 3—8Y, obGueit gonycKaeMOH BEJTHUHHWI,
YTO MPAaKTHYECKOTO 3HAueHHsi He HMeer, - :

Crenedb VIVIOTHEHHMS TPYHTa, OKpyxaiolllero TpyOy
(rpamboBKa), CYLeCTBEHHO BJIHAET Ha BeJHUHHY HamNps-
KeHuii. B TpybGax, yJiOXKeHHBIX B XOpOILIO YIVIOTHEHHOM
rpyute (¢ TulaTesbHOM 3aTpaMOOBKON masyX y OCHOBaHus),
BO3HHKAIOT 3HAYHTEJIEHO MeHblUIHe Hanpsenus, UYeM B
Tpy6ax, yJiIoXKeHHHX Ge3 Hajaexallero YNn/JOTHEHHS Masyx.
KoauuecTBo aBapuii B mepBom CJy4Yae MeHbile, 4YeM BO
BTOPOM.

NPOMEP3AHME TPYHTOB

[ny6uHa npoMep3aHHss TPYHTOB 3aBHCHT OT BHEUHHX
TEeMIIEpPaTyp, COCTOSIHHS TOBEPXHOCTH TPYHTa, H3MEHEHHS
ero cocraBa no TJaAyGHHe, BJAMHOCTH W NPOYHX YCJOBHH.
Yewm Godablie B I'PYHTE CBA3AHHONH M KANMHJIJIAPHON BOJBI, TEM
HUXKe TemMIepaTypa saMepsauus., 2to cpoiicrBeHHO ocolen-
HO MEJIKOJHCNepPCHBIM TJIHHHCTHIM rpyHTaM. B mecuanbix
rPYHTaX OCHOBHAf 4YacTb BOABLI NEPEXOAHT B Jed NMPH TeM-
neparype — 0,3°, B cyraunucTuXx —mnpe 0,6° n B rauHM-
CTHIX — NpH TeMmepaTtype ot —1 mo —1,5".

Ias onpejeJiennst rayGHHBI POMEP3aHHsl TPYHTOB (CM)
MOJKHO ToJMb3oBaThest dopmystoi [3]:

h—60(4P—P?) K"—2he | (70)

rane fi — rny6iHa npoMep3aHus IPYHTA, CM;
F4 -

P=1‘l}% (z —umneno AHell ¢ OTPHUATENbHBI-
MH Temneparypamu; To— cpeaHerojoBas
TeMnepaTypa BO3jyXa);

K" — xos(pduunent, paBHbi s raun 1, cyrind-
ka 1,06, cyneck 1,1 u nas necka 1,12;

hep— CPenHAs TOJIIHHA CHEXHOrO INOKpoBa 3a ne-
PHOA C OTPHUATENBHBIMH TeMMepaTypamH.
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[ybuna npomep3anus rpyHTa. MOMXKeT CHJABHO OTJIHUATH-
csl OT pacueTHOH BEJIHUMHBI, TaK KaK 3TO B 3HAYHTEJBHOH
Mepe 3aBMCHT OT Xapakrtepa sumbl. B KopoTtkue, HO cypo-
Bble 3MMbl 3Ta rJybuHa OoJiblue, YyeM B MATKHe MNpoja0J-
JKUTeJbHBle, Adayke ecsqd oOulee UHCAO0 JHEH ¢ OTpHLATelb-
HOH TeMmmepatypoill oauHakoBo B oboux cayyaax. [lostomy
JlaHHble O TeMmrepaTtype rpyHTOB cJejayer OpaThb MO YTOM-
HeHHBIM MaTtepHasaM HaOJIOJEHHH MECTHBIX METEOpPOJIOrH-
YeCKHX CTAHLHI. IMNHPHUYECKHMH (OPMYJTAMH MOXKHO NOJbL-
30BATHCA JHIIL A4 TpeABapHATEBHEIX pPacueToB.

3amepsaHHe M OTTAHBAHHME I'PYHTAa HHOrJAA BHI3LIBAIOT
€ro ImydyeHue, KOTOPOMY IOJABEpPXKeHbl B OCHOBHOM BepXHHEe
cJIoH rpyHTa. B necyaHbIX rpyHTax IpH HX 3aMep3aHHH H
OTTAHBAHHH NYYHEHHH, KadK HPEBH.F]D, HE [{HﬁﬂlﬂﬂﬂETEH;

Ha rayoune 1—1,25 u u nuxe Beruuuna gedopMailuu
3aMepaalolllero H OTTaHBalolllero rpyHra HeboJbluas.

CuenoBate/bHO, TPYOONPOBOALl 3aKPLITOH OPOCHTEJBEHOH
ceTH ¢ THOKMMH CTHIKAMH MOXKHO NpPOKJIaJLIBATH HA TJAYOH-
He 1—1,25 m.

rnYeMHA 3ANOMXEHMA TPYBOMNPOBOLOOB

TpyGonpoBoanl 3aKpBHITLIX OPOCHTEJILHBIX CHCTEM YKJa-
ABIBAIOT Ha ecTecTBeHHBIH rpyHT. EcrecTBeHHbLIM OCHOBAa-
HHEM MOI'YT CJAYXKITh NeCcYaHble, rPaBeJHUCTbe HJH IVIHHH-
CThleé TPYHTHI, 4 TaKie IPYHTHI, He MOoABepIKeHHble NYYeHHIO
M npocangoyHocTH, TpyOb B TpaHllee YKJAABIBAIOT HA He-
HapylieHHblH rpyHr. las storo aAHO TpaHuied 3a4yHLaOT
00 TMPOEKTHOH OTMETKH HENOCPeACTBEHHO Iepen VKJaIiKoH
TpyO (puc. 72, a).

rPyHTax, MO/iBEPyKEHHBIX NYYEHHIO B HE3HAUHTEJbLHOH
‘cTeneHH, TPyOONPOBOAbl VKJAAALIBAIOT HA IeCUaHVIO MOMYLI-
Ky BbicoTol He menee 20 cm (puc. 72,0). Ilpn HeGoAbLINX
AeopMalMaX OCHOBAHHSI IeCOK BBIJAABJIHBAEeTCHd H3-MOA
TpyObl, OJaronaps atoMy Tpyba coxpaHsier CBOe MpexHee
MoJIOXKeHHe H He paspyliaercs.

[Ipu yknanke tpyGonpoBofoB B 3a00JOYEHHBIX MecTax
H Ha yYacTKax ¢ FPYHTAMH, He BbIAEPKHBAOLWMMH Harpys-
ku Gousee 0,25 xec/cm?, yeTpaMBalOT HCKYCCTBEHHOE OCHO-
BaHHe, UTOOBl YJIOKEHHLIH HAa Hero TpybonpoBOoja He aapad
[pocajiok MocJie 3achiMKH ero FPYHTOM,
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Onpesnejnenne  rayOHHbl  3al0oxkenda  TpyOONpoBOaOB
npejcTaBIseT cofoi KOMINIEKCHYIO 3ajauy, Kotopas paspe-
UIaeTcs B pe3yJabTaTe aHajdH3a KIHMAaTHYeCKHX H IPYHTO-
BbIX (PaKTOpPOB, a TakKyKe HCCJeOBAHHH M pacueTos, OXBa-
THBAIOUIHX THAPABJIYECKHe W CcTaTHYECKHe  ycToBHf pado-
Thl TPYOGONpPOBOJIOB.

HMamvenenne rayouHbl npOk/aajki TpyOoonpoOBOAOB B
GoJb10l cTeneHH BJAMSeT Ha croumocTh pabor. [loaTomy
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Pie. 72. Cnocofbl yEJAaAKH HANOPHLIX TPYGONPOBOAOE,

f— Ha ECTECTBEHHOM OCHORAHMMS fh — 1a necYaHoM OCHOBA-
win; J— tpammen; 7 — tpyGa; & — yTpaMOGoBanHaa 3acumn-
Ka; 4 — necdavoe OCHOBAHHE,

NpH NPOeKTHPOBaHKH, co0Jionas Bee TexHHYeckHe Tpebopa-
HHS, TpelbsBaseMble K Tpybonposojiam, cJeayer NPHHH-
MaThb MHHHMAJIBHYIO TyiyOuHy 3anoxesuss HX —0,8—I1 M
(npu stom usotepma 0° 1oMKHa HAXOAWUTbCS Bbllle TPYOO-
nposoaa) u 1—1,25 a npu Gosee rayboOKOM NpOMep3atidH
rpyHta. Ecau TpyGonposoa HaXOAHTCHA HHXKe H30TEP-
Mpt 0°, TpeAyCMaTPHBAIOT OMOPOXKHEHHe ero Ma 3IUMHHH
Mnepro. -

B npocajlouHbiX WJIH CHJABHO NMYYHHHCTBIX H OO0JOTHCTHIX
rpyHTax rJaIyOHHY 3aJ0XKeHHs TPyGOTMpPOBOAOB OMNpeaenstoT
Ha OCHOBaHHUH clelnHaJibHbIX TeOTEXHHUECKHX HCCJIeI0BaHHi
M 3KOHOMHUECKHX CpaBHEHHH pa3JIHYHBIX BapHAaHTOB.
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YKNAOKA M MOHTAXM TPYBOMNPOBOAOB

Ac6ecTolleMeHTHbIE H :KeJe3o0eToHHble TpPYObl NPH 10-
rpyske, pasrpyske, TPaHCHOPTHPOBaHHH HJIH TaJIeHHH Ha
TBepjl0e ocHoBaHHe TepsioT A0 509% nepsoHauaJbLHOH MPOY-
HocTH. [losTomy albcecToleMeHTHBIe M KeJdesobeToHHble
TpyObl nepeja yKAaAKoH B TpaHlieio NMOABEPraloT ruapaniH-
YECKOMY HCNBITAHHIO B MOJEBLIX YCJAOBHAX Ha CHelHalbHOM
nepeHocHoM cteHae. ITpH 3TOM KOHUBI HCOBITBIBAEMBIX TPYO
3aKpLIBAIOT 3arJymkaMmi, a B TpyObl HarseralT BOAY /10
HCIBITATEALHOrO JlaBJeHH .

PasOpocannble no tpacce acOECTOLUEMEHTHBIE H KEIe30-
GeToHHBle TPYObI TPYAHO MPEAOXPaHHTL OT MOBPEXAEHHH H
sacopenus. IlostoMy mocrasiasith TpyGnl Ha MecTO pabOThi
cllefiyer nepeji camMod YKJIaAKOH HX B TpaHllelo.

Tpy6ul MOXKHO XpaHHTb H Ha Tpacce TpyOONMpOBOAOB, HO
B wTabesx, pasMelmiaeMblX Hejaleko or TpaHuuen. Tpan-
wen JA TpyOOINpOBOAA OPOCHTEJILHOH CeTH POIOT MHOTO-
KOBILLIOBBIM 3KCKaBaTopoMm (puc. 73).

Pitc. 73. Puithe Tpanien aas TpybONponoaa 3aKkpuiTofl OpOCHTEIbHOM
CETH MIOTOKOBLIOBBIM 3KCKABATOPOM,
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Pue, 74. AcGecrolleMenTHBII TPyOONPOBOA 3AKPHITON OPOCHTENLHON CETH,
ynomenun#t B TpaHuwen ([onognan CTenb).

Tpy6ur aumamerpom jgo 200 amm onyckamoT B TPaHILEO
BpyuHylo, a auaMmerpom Brime 200 MM — ¢ NOMOIIBIO Ka-
HATOB, MATKHX TPOCOB, TaJeH, aBTOKPaHOB H JAPYrHX TIpH-
cnocobaennit. Ilpn onyckanuu TpyOd B TpaHUWeio HYXHO
CTPOTO CJeAMTH 3a TeM, YTOObl He NOBPEIHThL HX.

Hlypuny TpaHmwien mo AHY Aad acOecTOUeMEHTHBIX H
KeJ1e306eTOHHBIX TPpyO NPHHMMAIOT B 3aBHCHMOCTH OT HX
auamerpa (ra6a. 26).

Uto6sl 6blj10 yA0GHEee BHIMOJHATL PaloTbl N0 YCTPOR-
CTBY CTHIKOBBIX COefHHEHHH acGecToleMeHTHbIX TPYO, B 1He
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Tpanwen yerpanpatot npuaMmiu., lupuna npnaMkos panna
WHpHHE TpaHluen no AHy, ray6una 03 m u anuHa 0,6—
0,7 a. Jdasi MOHTaxa CTBIKOBBIX »Ke/1e300eTOHHHIX TPYyO
TaKme npeiycMaTpHBalOT NMPHAMKH, pasMepbl KOTOPBIX Ha-
3HavyaloT M3 yciaopaa cBOGOJAHOH padOThl C MHCTPYMEHTOM.

TaGaskua 26
Wnpuua Ttpauiien Aas AcOECTOUEMEHTHLIX H Kene3o(eTOHHmX TPyO

Buytpeunui UInpuxa Tpamwen BuyTpennui IlInpuna Tpanimen
anamerp 1pyh, MM | no aHy, M | anasmerp Tpyvh, MM no aHy. M
300 0.9 800 1,7
400 1,1 900 1,8
200 1.4 1000 1.9
600 1.5 1200 |
700 1,6 1500 24

Coeaunenne apenbes acbecTolleMeHTHBIX TPyDO MydraMu
¢ BHYTpeHHHMH OypTaMy H PE3HHOBBIMH KOJIbHAMH OCyLe-
CTBJAAIOT HATSIKHBIMH  JIOMKpPATAMH PasJ/IMYHBIX CHCTEM H
koncerpykuuit, Haubonee pacnpocrpasedbl BHHTOBBIE H Phbl-
HaKHbIe JOMKPATHL.

AcOectoueMenTHble TPyOnl auamerpom ao 200 mm coe-
JAMHSIOT PbiYaXKHBLIMH AOMKpaTtaMu (puc. 75), a AHaMeTpPOM
csbiine 200 mm — BHHTOBBIMH (pHc. 76 u 77).

[Ipn 3acoinke tpaHuweld HYKHO cOOMIONATL OCTOPOXK-
HOCTBb. 3acuinaloT TpPaHiuew B JBa MpPHEMAa: cHayajga mnoa-
GuBaior TpyOOINpPOBOL 3eMJIeH H YACTHUHO MPHCHINAIOT €ro,
a 3aTeM yiKe OKOHYaTeJbHO 3aCHINAIOT.

[logbuskoli sakpenysiior Tpybonposoj, NnpeaoTBpallanT
ero TmpocalkKy M COABHI H YMeHbIIAIOT Harpysky, liepejpaBae-
Myl Ha TpyOy sacsinanubiM rpyHtoMm. [loaGuBKYy yJoxKeH-
soro TpybonpoBoja 3eMJieH M YACTHYHYIO I[PHCBIOKY €ro
NPOBOASIT celuac e MmocJie YKJaAKH TpyO Mexay ruapas-
TaMH.

Tpyosl (KpoMe CTBIKOB) NMPHCHINAKOT FPYHTOM paBHOMEp-
HBIMH CJAOSIMH TOJIUHHOH He Oosiee 20 cu. I'pyHT B masyxax
Mexay TpyOoil M cTeHKaMH TpPaHlIeH TlaTe/bHO yTpamoo-
peiBaioT. Ilocnennee upeaBbIYAHHO BaiKHO ¢ TOYKH 3peHHA
npouHocTH TpybonpoBoda, TaK KakK IIPH HeJLOCTAaTOYHO
nJaoTHOl yTpaMOOBKe B Masyxax 3HAUHTEJbHO NMOBHIIAIOTCH
HanpsiXXeHHs B cTeHKax TpyOonposoja, UTo MOMKET MnpHBe-
CTH K aBapHAM,
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Puc. 75. Poiuyaxnblit HATAXNOI

[ = CTAHHHA;

2 — nNaHKa

JOMKPAT:
pacnopHa#;

g = pui4ar; 4 -— BHHT IAMHMHNA, § — Jan-
KA J3E¥MHMHan, 6 —Janka

HAaTAMIIAH.



Pue. 76. BuxToBoit HataAmHOi ROMKpar:
! —cramnua; 2 — niaBKa pacnopHasd; J§ — 3aXKHMHan

Jdanka; 4 — 3aKHMHBLIN BHAT: § — HATAKHAA Janka.
f— HATAMHOR BHHT.

-y

g 4800 — M ’
Puc. 77. Coeannenne TpyG 60b1IHX AHAMETPOB BHHTOBBIM
AOMKDPATOM:

[ — KpecTonHNa M3 mpennepa; £ — GOKORME IUTAHIH, § — pepx-
HAA WWITaHra; 4 — pelyar a8 NepennHXMEH PBepxXHeft IUITaHIrH,;
§ — mydrra nepen NaTHMKOR, 6 — MydiTa nocae HATHEKH.



Hennsn ymaotnats rpyut Haa tpyboil TpamOGOBKamiu,
TAK KaK MOXHO MNOBpEauTb TPyby.

OHUIHJTE JbHO 3daChblldlOT TpPpdHUIe JHLUIL NOCIE HCIIbI-
TaHUsl YJIOKEHHOr0 TPyGOMpPoBOAa, MPH 3TOM eJecoobpas-
HO MPUMEHATD OVIIbA03ephl.

MCNBbITAHMA TPYBEONPOBOAOB

TpyGonpoBoabl 3aKPLITLIX OPOCHTENbHBIX CHCTEM Iepejl
cjlaved HX B IKCIJIyaTalHlo HCMBITHLIBAIOT MO AaBJeHHeM
JIUISl TIPOBEPKH HX NPOYHOCTH H repMmerHuHoctH. Acbectolie-
MEHTHBI®, MNOJHSTHJIEHOBbLIE M »KeJe300erToHHble HATOPHbIE
Tpybonposoabl 0OBLIYHO NOABEpPraioT ABOHHOMY HCMBITAHHIO:
npeABapHuTe/IbHOMY — IIPH OTKPBITHIX TpPaHUIeAsX H OKOHYA-
TeJbHOMY — IOCJe 3aCBINKH TPAaHIIEH H 3aBeplleHus BCex
paboT Ha JaHHOM YYacTKe.

MenbiTHBAIOT NOJA3EMHBIE  HAMOpHbIE TPYyOOMPOBO/LI
rHIPaBJAHYECKHM HJH I[IHEeBMATHYECKHM cMocoOOM: MPH rHi-
paBinueckoM — TpebfyeMoe ganjeHHe B TpPyOOmpoBoje CcO-
31a10T JasjJeHHeM BOJbl, MNPH MHEBMATHYECKOM — HarHe-
TaHHeM BO3JyXa.

OO6bMHO 1Oj3eMHBIE TPYOONpPOBOALI HCMBITHIBAIOT TH-
paB/id4YecKkiM crnocoboM, H TOJLBKO B roclejHee BpeMs
CTPOMTEJIH CTaJii NPHMEHATh MHeBMAaTHYECKHH croco0.

[THeBMaTHUecKHA cnoco® HMCHBITAHUA TPYOONPOBOAOB
ormaceH [Jf >KH3HH OOCHYXKHBAIOLIEro NepcoHasa H CTPOH-
teJeit. [losToMy TOJBKO mpH cTpoOroMm coOJIIOJEHHH pAJLa
Mep MpPeJ0CTOPOIKHOCTH MOMKHO NPHUMEHATDH €ro.

[epmernunocts TpyOONpPOBOAOB MNPOBEPAIOT:

MPH TpeABapHTEJLHOM HCOLITAHHH — OCMATPHBAas HAaXo-
JUIIMHCS 1Moj JAaBjieHHeM TpyOonpoBoad H HaldJdwaas 3a
najeHHeM JaBJIeHHd [0 MaHOMETpY,

MPH OKOHYATEJbHOM HCIBITAHHH — ONpEesss YTeuKy
BOJABI NpPH HAPABJAHYECKOM HCHOBITAHHH WK BeJIHUHHY Ha-
JIEHHA JaBJeHHA TPH NMHEBMAaTHYECKOM HCMbLITAHHH.

HMenwitaTesibHoe faBieHHe LA 10J3eMHBIX TpyOONpoBo-
AOB NPHHHMAETCS COrJIACHO NPOEKTY B 3aBHCHMOCTH OT pa-
6ouero nasjeHHsi, MaTepHaJa, H3 KOTOPOTO cAeJIaHbl TPYOHl,
ycJ0BHH padorsl TpyOOnpoBojaa u Ip.

Boay npu uenelTaHusX Jydlle MOABOAHTL K MOHHKEHHO-
MY KOHIY HATIOJIHAEMOro yUacTKa TpybonpoBoa, urodLl OHa
MOCTENeHHo 3anoJiHaaa TpyOonpoBoid, BbITECHAsd BO3AYX.
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B orjgenbnbiXx clyyasx BOJAY MOMKHO HOABOAHTL K Ha-
YaJbHOMY yuacTky TpyOonposojpa. Ilpu 3TOM, uTOOHl HE
MPOH30OLIVIO 3aKYNOPKH TPYOLI CKONIHBIIHMCH BO3J1YXOM, 3a-
TIOJIHATE TPYOONPOBOA BOLOH CJenyer MeJeHHO, a ecly ee
AOCTATOYHO, TO MNPONYCTHTh Yepe3 HCNbITBIBAEMBIH y4acTOK
TPAH3HTHBIH pacxof. P

Onpeccopounnii y3en (puc. 78) coctour u3 Tpy6ompo-
BOAA, MOJABOASIIErO BOAY, MAHOMETPOB JIs1 H3MepeHHs
N4BJICHHS, MEPHOro cOoCy/la H BeHTHJEeH JJf BOYCKa W DLI-
NycKa BO3JyXa.

el
b

Puc. 78. CxemMa OonpeccoBOYHOIO y3jaa IlpPH THAPABJAHYECKOM HCOLITAHHH
TpyOONnpoBOAOE:

MC — mepumit coeya, JfTK — npoGounwit  kpau; FB — PeryAHPOBOYMHEN BEHTHAL;
M — manomerp; [/l — rugpasandeckuii npecc; B — noaoson; BB — BeHTHAB Aan
BuINYCKa BO3Ayxa. ] — 5 — BEHTHAH.

JIist HATOJHEHHS] HCMBIThIBAeMOro TpyGonpoBOAa BOJIOH
OTKpBIBAIOT KpaHbl 6 M 9, ocrajbHble KpaHbl H BEHTHIH —
1,2 8 4,5, 7, 8 — sakpeiTel. Korjga nasjienne nmojiHUMacTt-
csl, OTKphBalOT kpaunl 4, 4, 5, 8 u sakpeisaior I, 6 u 9.
[Tpu cHHXKeHHH JaBJeHHsi ©6e3 JONOJHHTEJBHOH YTEUKH
JIOM¥KHbl GbITh OTKpbITHI Kpaubl 3, 4, & u 8 u 3akpeIThl /,
6nl.

MaHoMeTpsl YCTAHABJAHBAIOT B Hauale H B KOHIE HCIIbI-

THIBAEMOro YHaCTKa.
,HJIH cO31aHUA MabpJieHHA TNPHMEHAIOT MEXaHH3HDOBaH-
Hble THIApaBJHYeCcKHe [IpecCbl HJH MOpPHIHEBbIE HACOCHI.

B nocnenHem cayyae YCTaHaBJAHBAIOT MpeNOoXpPaHHTEJJbHEIC
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KJAanausl, 4TodLl Aasaenne B TpydONpoBojie He ypesbiiado
Jonyckaemoe.

Pyunble ruapasjinyecKHe Nnpecchl NMPHMEHAOT JHIp A
HCNbITAHHA TPYOONPOBOAOB MaJbIX JAHAMETPOB H He(O0JIb-
1IOH , AJTHHBL.

[Ipenpapuredbuble HCNBITAHHA PEKOMEHAYETCH MpoBo-
AHTL Ha yuacTKe TpyOompoBsojia aquHoi He Oojgee 1 K.
TpyGonposoa HCNLITLIBAKT nocae yTpamOOBKH rpynta B
nmasyxax M yacTH4HOll 3acLIMKH ero semJeit — na 15—30 cx
Haja BepxoMm TpyOBl  (MacTHYHAsd 3aCHINKA NpejoxpaHsier
TpyGonposoyx ot cmeuiennsn). CTeKOBbie COCAHHEHHS OCTaB-

JHIOT OTKPLITBIMH, yToOLI MOKHO OBIJIO HaOJMIOAATE 33 HH-

M. Hcnwtanne tpyGonposoaa npH  YACTHUHOH 3aCHIKe
TPpaHUIeH AaeT BO3MOMHOCTL OOHAPYVIKHBATL BCe HeMpa-
BHJILHOCTH YKJIaIKH, JA€(pEeKTLl MOHTAKa CTBLIKOBBIX CoOejli-
neuui, Tpeuwnst B tpybax u 1. 1. Ilporomxurennnocts
HenblTaHusag He MeHee 10 muM, nocdae Yero AapiaenHe CHHAKA-
0T A0 pafodero M OCMATPUBAIOT TPYOONPOBOJL,

TpyGonposoji cYnTACTCH BbIJAEPMKABIINM [pPeBAPHTENb-
HOE MCIBITAHHe, ec/IH He Npou3oun10 paipeipa Tpyd n a-
COHHBLIX YacTeii, He HAPYUWHJINCL CTHIKOBbIE COEJHHEHHHA, He
00HapPYKEHO yTeyeK W najieHHe JapjeHHsl 110 MaHOMeTpy 3a
10 sMux He mpesbicua0 0,5 ar.

OkonuaTeJqnHOE HCALITAHHE TPOBOAAT mocte Beex pabor
MO COOPYKEHHI0 TpyOOnpoBojia Ha JAAHHOM Y4acTKe, TO
eCTh Nnocae YKJIajiKH M MOHTa»Ka Bcex TpyO, yCcTaHOBKH (pa-
COHHBIX YacTedl W apMaTypbl, YCTpoHCTBa KOJOAleBs, DJaaro-
yerpoiicTBa Tpacchl TpybonpoBoja, HO He PaAHbIIE YeM uepes
24 yaca nocJie 3acHINKH TPaHIUeH W 3anoJnenus Tpydonpo-
BOJla BOJIOH.

B 3aBHCHMMOCTH OT MECTHBIX YCJAOBHH HCHOBITHIBAIOT OT-
AeJNbHBIH TpyGONnpoBOA HWJH 4YacTb €ro B CJAEIYIOUWEM TMo-
panke. \

I. B ucnbiTbiBaeMOM yuacTke Tpy0OnpoBoaa npeccom
MOJAHUMAIOT JaBjeHue 0 TpedyeMoii HOPMAMH BEJIHYHHBI,
nocJjie 4ero mnpecc OTKIOYAIoT.

2. Dukcupvior Bpemsi T), 3a KoTopoe jaBjieHHe najaert
na |l ar.

IHasi tpybonpopojon juaMetpom i 400 mm npu namexui
nasienus 3a 10 mun ne Gosee yem Ha 0,5 ar wcnbiTanue
npekpautaotr i TpyOGoOnpoBoa CUHTAIOT BLIAEPMKABUIHM HC-
neitattne. Ecam nanenne pasiaenns Gonee 0.5 ar, 10 nenbi-
TAHUA NMPOAOJIHKAIOT,
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3. Hasaenne B tpybonpoBoje cHOBAa MNOAHHMAIOT 10
MepBOHAYAJIBHOrO HCMBLITATEJNLHOrO H OTKJAIOYAIOT Npecc.

4. Buictpo orkpeiBaloT npoGounblit kpaH [/, co3pasaf
JIONOJIHHTENBHYIO YTEUKY, H OTCUMTHIBaloT Bpemsi Ty maje-
Hua mnasaenus Ha 1 ar. [lpy 3TOM H3MepHAIOT KOJHUECTBO
oAbl V, BhiTekalollee 3a 3To Bpems u3 kpana [. Beu-
THWIb 2, peryJupyiouiHii HHTEHCHBHOCTb YTEUKH BOJbI,
pefBapHTelbHO OTKPLIBAIOT TaK, YTOObLI KOJIHYECTBO BbiTe-
KAlolllell M3 Hero BOMbl COOTBETCTBOBAJO AONYCKaeMOH yTeu-
Ke M3 HcnbiTbinaemoro TpybGonpoBoja.

5. ¥Yteuky na TpybonpoBoaa onpeaeadiorT no popmy.e:

V 71
9=F 7 (71)
rie g — yteuka u3 TpyGonposoaa, a/MuH;
VV— o06em BoAbl, BhiTekatouleii w3 TpyOonpoBoja
uyepes npodoumblit Kpan [ 3a BpeMst najeHnf
napjgenus Ha 1 ar, a;
T , — BpeMa majenus aapteuus Ha | ar 6e3 jgonoJ-
HHTEJBHOH YTEUKH, MUH;
T »— TO e, NpH AONOJHHTEJbLHOH YTEUKe.
ActectolleMenTHble TPYGONPOBOAL CUHTAIOT MPHIOAHLI-
MH K 3SKCIMIyaTallHH, ec/i yTeuka BOAB Ha 1 KM AJHHbI
ero Mpu MCNbITAHHH HE MPEeBbIIAET BEJHYHH, YKA3AHHBIX B

Tabauue 27.
Tabasua 27

Jlonyckaemasn yTeyka BOAb NPH THAPABAHYCCKOM HCMBITAHHH
acOecrouemenTHnx Tpybdonposoaos

_ . Nonyckacman Be- HNonvckaeman
Buyzpennni | Awwing yTeuKd Ha Buyrpeuimni BEAHYHIE YTEURN
anamerp Tpyo, 1 ks aauHd Tpy- anaMerp Tpy o, Ha 1 KM Janns

AL | OonpoBola, A MUM M ‘rp}'ﬂ-ugpnnu:m.

: -, A MUH

100 1.4 200 3.14

125 1,56 600 3,44

150 1,72 700 3.7

200 1,98 BOO 3.96

300 2,42 900 4.2

400 928 1000 419

-

PesyiabTaThl HCMBITaHHA (DHKCHPYIOT AKTOM, B KOTOPOM
yKa3bIBalOT MEPBOHavaJIbHOE MAaBjeHHe, BeJHUHHY YTEeUKH
BO/ILI, o6HapyxenHsle AeeKkThl H Crnocodbl HX YCTpaHeHHS.
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OE®EKTEl ACBECTOULEMEHTHBLIX TPYBOMPOEBOLOB
M METOAbl X YCTPAHEHMS

[Ipy ruapaBIHYeCKHX HJIH NMHEBMATHYECKHX HCMBITAHHAX
TPyOONpoBOAOB BHIABJAAIOTCA AedeKThl MOHTaxKa Tpy6onpo-
BOMa, TPYO, MY()T # PE3HHOBBIX KoJiell.

Haubosee xapakrepubsie aedeKTh:

CIVTIOIWHBAHNE DPEe3HHOBLIX KoJjien B AByXOyprHoH mydre
H MOTepss UHMH JTACTHUHOCTH;

BBIMMHPAHHE KOJIell H3 MY(T NpH NOBbIIIEHWH JdaBJAeHHS
B TpyOOnpoBoae;

HelpaBHJIbHOE T0JI0KEeHHe KoJiell B MydTax;

pPa3phIBEI, KaBepHbl, TPELWHHLI, BhIABIAeMble B Tpybax
Npy NOBLINEHHH AaBJjeHus B TpyOonpopone;

HernpapuJibHaa (BonHOOOpa3sHas) oOGTOYKA KOHIOB TPYG
HJAH BepxHe# noBepxHocTH ABYXOypTHbIX MY(dT;

TPEUIHHBI H OTJIOMBI KOHIOB TPYO, BHIAABJAAEMLIE MPH N0-
BLILIEHHH JaBJieHHst B TPybGONpoBoje;

HENpapuJIbHOE TMOJI0M<EeHHe COeJIMHUTEeJIbHOH MydTH HAa
CTbIKe, NepeKoc NMpH MOAHATHH JaBjJeHHs B TPyGONpoBoje;

npocaaka tpy0 HWJIH HCKpHBJeHHe ocH TpyGonpoBojaa mno
BePTHKAJIH.

CrninompBanie pesHHOBBIX KOJell B ABYXOyprHOH MYyd-
T€ TPOHCXOJAHT H3-3a HEYILOBJETBOPHTENBHOH BYJIKaHH3A-
LLHH pe3Huiibl. PeanHoBBe KOJLUA NPH BYJKAHH3AWHH NPHOG-
peTaioT HYXHYI 3JaCTHYHOCTb, OT KOTOPOH 3aBHCAT VCJO-
BHA - MPOXOXKAeHHA HX yepe3 paboune Oyprukd. [Ipu
[MOBBILIEHHH AaBjeHHsi B TPYOONMpoOBOJe B HEKOTOPHIX Tepe-
KPYYEHHLIX HWJH HENPaBHJABHO YCTAHOBJEHHbLIX BO Bpems
MOHTa»a KoJiebllax obpasylorcsi OTBepcTHf (cHayajda He-
6olbiHe, a 3aTeM VBeJHUHBAIOIHECs), 4Yepe3 KOTOphIe
NMPOHCXOAHT YTeYKa BOAB MJH BO3AYyXa.

TOM cJiyuae, Korjla CHJIOIeHHOe Pe3HHoBoe KOJbIO
e yCrmeJo 3aTBepleTh, €ero 3aMeHAIOT HOBBIM, JUIA Yero je-
MOHTHPYIOT cTEIKOBOE coennuenue. Ecaum ke Kodablo 3a-
TBEPNEJOo, a Tak B OOJBIUHHCTBe cJydaeB M OblBaer, TO
pacnuJauBaloT MydTy no ocu TpybompoBojsa, TaK Kak
NEeMOHTHPOBaTh cOeIHHeHHe He yaaercs. [as ycTraHOBKH
HOBOrO Pe3MHOBOrO KOJIbIla M HOBOH MY®DTHl AEMOHTHPYIOT
elle OJHO coceaHee COe/IMHeHHe,

Eciiu KOMBIIO TPH MOHTaXe TOJHOCTHIO He 3amJjo 3a
paGouHi BBICTYM, TO NPH MOBLILIEHHH AaBJeHHs B Tpy6o-
NpoOBOAE BO3AYX Jerko BBIAABAHBAET €ro Hapyxy. 10
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MPOHCXOAHT H B TOM cJyuae, KOrjaa pesHHOBbIe KoOJiblla 00-
Jlee 3JacTHUHDL, yeM Tpedyercsi maJjs CO3JaHHA repMeTHUHO-
CTH COEJHHEHIs, 4 TakxKe npu OGOJblIIeH pacTouKe BHYTPeH-
HeH MOoBepXHOCTH MY(THl U KOHLOB TPYO, YeM 3TO [JONYCTH-
MO MO CcTaHIapTy.

EcJin Koabla OBUIM BbiflaBJieHbl W3 ABYXOVPTHOH MYy@Th!
NOTOMY, YTO OHHM He 3aXOJAHMJH 3a padOuUHH BHICTYI, TO ITe-
PEMOHTHPYIOT CTBIK, He pa3bupas TpyOboNnpoBOAA.

Eciu pesnHoBoe KOJILIO ObLJIO BHIIABJEHO BCJEACTBHE
€ro IOBBIIIEHHOH = 3JIACTHYHOCTH, TO /s 3aMeHbl KOJbla .
AeMOHTHPVIOT OBa COCEIHHUX COEJHHEHHS.

[Ipu neperoyxke KOHLOB acOeCTOLEMEHTHLIX TpPYO HJIH
pacrouke MydTb saMeHAwT TPYOy wWiIn My(dTy; HHOrAa
yaaeTcss CMOHTHPOBATL COeJHHEHHe, 3aMeHsIsi TOJbKO pe3H-
HOBHIE KOJIBILA,

[Tepekocnl pe3nHOBBIX KOJell BO3HHKAIOT MNPH Hemnpa-
BH/JABHOM HaTATHBaHHH MY(THl HJH HEOAHOPOJHOH 3JaCTHY-
HOCTH PEe3HHOBOro KOJblla, BLI3BIBAIOINEH HepaBHOMEpHOE
nepejBH:KeHHe ero no tpyoe.

MHoraa koJabla HMeloT OOJbliHe LIBbI, HCKaxXaloliHe
KpyrJjoe cedenue Koapua. Ilpu HatsiruBaHud My(T Takue
KOJIbLA MEpPEeKpYUYHBalOTCesd M B MecTax NepekpyuHBaHHSA 0O0-
pasyior BHHTOOOpasHble MNYCTOTH — KaHaJbl JJIS YTEUKH
BOJEL.

PesnHOBbIe KOJblla NOMAZAalOT MEXKIAY CTBIKAMH TPYO
aubo MmoToMy, 4TO 3a30p Mexjay KoHlaMH TpyO OoJblie
tpebyemoro, Jaubo notromy, uro AByxOyprHas my@ra Oblia
nepersiHyTa,

B rtex cayuasix, Kxoraa Aedekrtbl B CTHIKOBLIX COeJHHEe-
HHAX BbI3BaHbl HENpPaBH/bHBIM MOJOXKEHHEM pPe3HHOBbIX
KoJiell, 0OBIYHO MepeMOHTHPYIOT TOJbKO COeAHHEHHS, TPYDO-
npoBoj He pasdupator, Ecanm HenpasuibHOE MOJOMKEHHE
KoJell 00bscHAeTCHd IJIOXHM HX KauecTBOM MJH JiJ1d co3/a-
HHSI FePMETHUYHOCTH COGIHHEHHS HYXKHO 3aMEHHTbH Pe3HHO-
Bhie KoJblla, TO pasbopka TpyOGompoBoja HeH30erKHa.

IedekTsl, BO3SHUKAOUIHE NPH HENpaBHJALHOM pasMmelle-
HHM Ha cThiKe ABYXOYpTHOH MY(THl, MNOABJIAIOTCA H3-34
TOro, 4to Mydra BO BpeMsi MOHTa)Ka Oblla HENOTAHYTa
(uam mepeTAByTa) HaM nepekomeHa. llepeTsiKKy My@Thl
MOKHO OOBSCHHTE B OOJBIIHHCTBE CJyHUaeB HeJOCTaTOYHOH
BHUMATENbHOCTHIO pabouHXx, MOHTHPYIOULHX CcOelHHEeHHe.

Ecnu TpaHuleld 3acbilaloT TPYHTOM TOJBKO [0 OJHY
CTOpPOHY TpPyGONpoBoAa, MOMKET NPOM3OHTH CMelleHHe TPYO.

171



[Tpocanka oraedbHbiXx TPyO, ecNH OHH YAOXKeHbB Ha He-
VCTOHYHBOE OCHOBAHHE WJIH OCHOBAaHHE, Pa3MbiTOé TPYHTO-
BHIMH H atMochepHbBIMH BOAAMH, TaKKe MOXKET BLI3BATH
nepexkoc Tpybonposoja.

COEIMHEHHAX C IE€PEKOLIeHHbIMH MY(QTaMH POHCXO-
JIIT BechbMa HepaBHOMEPHOE CKAaTHe Pe3HHOBBIX KoJjel. Ta
yacTb KoJbla, KoTopasi 3axarta OoJjee cnabo, 14eT yTEUKYy
BOALI H3 TPyOOnpoBoaa.

[lepekocbl My(T BO3MOMKHBEI H B INpOLECCe HCIBITaHMHA,
TaK KakK NPH NOBBIIEHHH [AaBJEHHS BO3MOMKHBI NOABHAKH
OTAeJbHBIX TPYD M HCKpHBJeHHe ocH TpyGonpoBoja Ha Tex
ero y4acrkax, riae TpyGonpoBOJ HE 3aCbLINaH TPYHTOM HJH
gachbillaH HeJ0CTaTOYHO.

OO6pasoBanue TpeulHH ¥ paspoiBoB TPyO MpH MOBLIlIe-
HHH JAaBJjeHus B Tpybonposoze obbAcHAeTcd HWJH HepoOpo-
KauecTBeHHOCTbI0 TpyO BooOGIle, HIAH ociaalbleHHeM MeXaHH-
YeCcKOH MPOYHOCTH HX CTEHOK, BHI3BAHHBIM HeOpexHbIM 00-
paleHHeM ¢ TpybaMH nNpHM NepeBo3Kax W Ha CTPOHTENh-
cTBeE, '

Bce TpyObl, B KOTOPbIX NPH HCMLITAHHAX OOHapy:KeHbl
TPeUlHHbl, paspuiBbl # O0JOMbBI, HYKHO 3aMeHSTb.



SKCMNYATALMS
3AKPbITBIX OPOCHMTENbHBIX CUCTEM

NOArOTOBKA OPOCHTENBHOW CHMCTEMbI
K HAYANY NMOJIMBA

3aKpLITHIe OPOCHTeJLHLIE CHCTEeMbI EXXErojHo claeayer
peMOHTHpOBATE u onpobosath B paborTe C TAKUM pacue-
TOM, 4UTOOGBLlI cucTemMa Obljla NOJAroTOBJEHAa K [OJHBY He
mosjHee YyeMm sa 7 AHeil A0 ero HauaJga.

B nepuoj peMOHTA H NOJAIOTOBKH K MOJIHBY HYMKHO YCT-
PaHHTL BCe HEHCNPaBHNCTH, COIJIACHO Je(eKTHOH BeJIOMO-
CTH, COCTABJIEHHOH NpH claye CHCTEMbl OCeHbI0 Ha KOHCep-
Bal{IO, a TaK)Ke yCTPaHHTL BCe HenoJaakH, oO0HapyKeHHble
MpH TUATEJLHOM OCMOTPE CHCTEMBl BecHOH, 3a BpeMsa pe-
MOHTA OPOCHTENBLHYIO CHCTEMY IOJHOCTHIO MOAr0oTaBANBAIOT
K noausy. Bee meranimueckne paszdbopubie yaanl (Hacochl,
BCACBLIBAIOLIHE KJaanaHel, 3aJIBHYKKH, BEeHTHJIH, WIHTHI H AP.)
OCMATPHBAIOT; TPYLUIHECHd YACTH CMAa3LIBAIOT CONHAOJIOM HJIN
ABTOJIOM; MecTa, TOJiBepKeHibie DPIKABJIEHHIO HW/IH INOBPEX-
NEeHHble, 3aKPaIIHBAIOT H PeCcTaBpUPYIOT.

ITpu onpobGoBannu 3aKpLITOH ceTH BecHOH HeoOXOIHMO
y4ecTh, UTO TPYOBI MOIJIM OKa3aThcs B 30He [IPOMEpP3aHHA
H Haxojdulasgcs B HHX BOAA B HENOABHIKHOM COCTOSHHH
MorJa 3aMep3nyTth. ITostomy onpoboBanHe cHCTEMbl BOAOH
cJlelyeT NMpPOBOANTh, KOrja 3emJ/isi MOJHOCTBIO OTTaer.

OTKpLIThIe KaHalbl CHCTEMBI TaKXKe OCMAaTpPHBAalOT Bec-
Hoit. Mx oummalor or mja, Mycopa u HaHocos, Boccranas-
JIMBAIOT NOJAMBITBIE HACTH KaHAJOB H COOPYIKEHHS Ha HHX,
nocje uero Bce KaHaJjbl, KpoMe BPEMEHHLIX OpOCHTeJeH,
onpoOLIBAIOT BOJAOH H PEMOHTHPYIOT.

Hacocno-cujopoe 000OpyJOBanue NPOBEPSAIOT OCOOEHHO
TILATEJNLHO, CcOrJiacHO cneuManbHoi uHeTpykuuu. Ilocie
3TOr0 Bee O0OpyAOBaHHe NPOREPSAIOT MO TMOJHOH HArpya-
KOl M COCTABJSAIOT aKT O @€ ,TOTOBHOCTH K SKChjaya-
TalHH.
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SHCNNYATAUMA BONO3IABOPHbLIX Y3NOB

B skcmiyarauuu BoA03a00pPHLIX Y3JIOB CETH CaMOTEUHO-
HAOPHBIX TPYOONPOBOJAOB M C MeXaHHUYECKOH Mojaved BO-
Jbl HMeeTcA CYLIeCTBeHHOEe pasJiHyHe.

CamMoreuHo-HanopHble TPyOONpoOBOALI, KaK Mpasuio, 3a-
GupaloT BOJY M3 OTKPHITHIX KaHaJIOB, pexe JOoTKOoB. Bojo-
3a00pHBIH y3ea npeAHasHaven a5 sabopa BOABI H3 KaHa-
Ja B OfHH WM HeCKOJbKO CaMOTeuHO-HaNoPHHIX TPpyOOmnpo-
BofioB. OH COCTOHT M3 BXOJHOIl 4acTH, CONPAralleH Ka-
HaJd ¢ TpyOONpOBOAOM; TrOJIOBHOH 3aJBHKKH HJH MLIHTA,
nepeKpuBaloONero BXoj B TpyOONnpoBoja; COpoOyAepAHBAIO-
UX PEeUIeTOK; pPacxojloMepa H BOJOMEPHOro YCTPOHCTBA.

BojosaGopubiii yses go/nken ObITh cHaOyeH npHOOpom
JJIA OmpeJlesieHusl pacXojia BOAbLl, 3abupaemMoi TPyGonposo-
JIOM H3 KaHaha. B ayuwem ciayuae onpefensiioT pacxol B
JIMTPAaxX B CEKYHAY M CYMMapHbii 3a BereTauHOHHBIH Me-
pHOA MJH 3a AanHBI nosans. Ho vaue Bcero Bojo3abopHbIH
yaes 060pyloBal npuOOPOM TOJIBKO JUJIsl ONpeieJIeHus: pac-
Xola B eluHHIy BpeMeHM (a/cex win m*/uac). Bomosabop-
HBI y3es HyxHO oGopyaoBath sojaomepamu. OHn HEO00XO-
JIAMBI, 4TOGBI BBLIJEPKHBATh 3aJaHHbLIH PEXHM OpOLIEHHH
lgue AONyCKaTh mepepacxola BOALI HJAH yMelblilenxe ee).

eryJHpyIOT NMojayy BOJLI TOJOBHOI 3a/JBHIKKOM HJIH 1H-
TOM.

OneiT 3KcniyaTallHH PeryJHpylouHux UHTOB Ha BOJ03a-
OOpHLIX COOPYKEHHNX MOKa3aJj, YTO NPH MOMOLIH HX HeJb-
351 MOJIYYHTh epMETHYHOe mepekpoitie Tpybonposoaa. Kak
NMpaBuJIO, NPH 3aKPHITHIX IMHTAX yTeYKa M0 MEepHMETpy LiH-
Ta cocrapisier ot 10 mo 309%. Ilostomy Ha TakKux TpybO-
MpPOBOAAX HeJb3sl BECTH HHKaKHe peMOHTHbie paboTel B 10
yKe BpeMsa B NOJHBHOH MEpPHOJ XOTA H PeiKo, HO NMPHXOAHT-
¢l oyHmate Tpybdonposoj or NMpoOOK — TpaBel H HAaHOCOB,
MONMABIUKMX B NOJA3eMHbI TpyOONnpoBoj Yepes BOJLO3abOPIbIH
orosiopok. HMuorja HYy»KHO PEeMOHTHPOBaTb 3aJ(BHKKH TIHI-
PAaHTOB-BOJAOBBIMYCKOB H YCTPaHAThL JpyrHe HENoJalKH.
UroObl BHIMOJHHTL 3TH padoThl, HJIH CTABAT AONOJHHTEIb-
Hble BpeMeHHble JepeBsiHHble WUThl c OpeseHTOBBIM (ap-
TYKOM (AJ151 TepMeTHYHOCTH), HJIH 3aChiNaloT BXOA B MOA-
aeMHbIit TpyGonposoj rpyntoM. Ha 310 yXoaut MHoro Bpe-
MeHH, 4TO Hapyliaer nonusHoit pexum. ITosromy Bee IUHTHI
Ha BOA03a06OPHLIX V3JaX HYKHO 3aMEHHTb 3a/IBHXKKAMH TH-
na Jlyano, Koropble JalOT repMeTHYHOe YIJIOTHEHHE H
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nospoJisilor B JIo6oe BpeMsi oOuyeHb OBICTPO OTKJIOYATDH
TpyOONpoOBOJA H CHOBAa BKJIOYATL ero B paboty. 3aTpaThl Ha
npuobpereHHe H VCTAHOBKY TAKHX 33JIBH/KEK HEBEJIHKH H
BCeria OKYIsTCH.

Kpome Bopomepa, Ha B0A03a0OpHOM Yy3Jie CTaBAT BOJO-
MEpHVIO pelKy, N0 KOTOPOi onpeaeasior riayOHHY BOAB Hal
BXojoM B mpybonposod. Ecan 3ra rayGuHa MeHblle 101Y-
cKaemoll, To Haa BXojioM oOpasyercs raybokas BOpPOHKA
yepes KOTOPYIO mpopeiBaeTcs Bosavx B TpybGonposon. Ha
BOAOMEpHOIl peiike HMeeTcd cCchneuHansbHas MeTKa MHHH-
MaJBLHO J0NYCKAeMOro VpoBHA BOJAB B KaHaJje. D10 onpeje-
JAAeTcs NMPOEKTOM B 3aBHCHMOCTH OT anameTpa Tpybonposo-
1a M ero pacxoaa. Ecam yposenb BOAbLI B KaHaJe HHiKe
METKH, TO HYXHO NpPH TMOMOLLH BOAONOJANOPHLIX COOpYyIKe-
HHUI Ha KaHaJe COOTBETCTBEHHO iI0JIHATL FOPH3OHT BOJHI.

Pewerkn cTaBsT nepej BXOJAOM B TOJA3eMHBLIH Tpydo-
npopoji, Mx HazHauenue — e JONycKaTh IVlapalouime npei-
MeTh (Mycop, TpaBy u T. ji.) B Tpy6onposoa. O6uiuHo cTa-
BAT oany peuietry. Oanaxko HaGoAeHHA MOKasalJH, 4YTO
OJIHOH peuleTkH HeA0CTaTOulo, TaK KaKk 4YacTh TpaBbl Mpo-
XOJHT 4epe3 Hee n nonanaer B Tpybonpomoa. Tpasa ckan-
JUBaeTcsi B MecTax nepexoja ot OoJabliero anamerpa K
MeHbIIeMY WJAH B TPOHHHKaX ruapantoB u obpasyer npod-
Ki, Hafith ux ¥ yzaJuTh ovenb TPyAHO H Tpebyercsi MHOro
spemeny, IloatoMy HYXKHO CTaBHTh JBOHHGLIE peIIETKH:
MEPBYI0 C PEAKMM PaCHOJOKeHHEM BepPTHKAJbHBLIX MPYTh-
eB — 3—5 cm, BTOpyio ¢ 4HacreiM — 1—15 cm. Pewmerkn
NOJHHE OLiTh 00f3aTesbHo cheMHubIMH, [lpn noamuee mux
HYXHO e€)Ke/JHeBHO OCMATPHBATL H OYHILATL OT TPaBbl H
Mycopa.

Ec/in opocHTeJIBHYIO BOAY MNOAAIOT B 3aKphiThle TpyO6o-
MPOBOJIbl HACOCHBIMH CTAHIHAMH, TO MOCJIEIHHE SKCIIYyaTH-
PYIOTCS B COOTBETCTBHH €O CHeUHaJbHOH HHCTPYKIIHEH.
OG6cenyxkupalomuii nepconas o006f3aH: CTPOro BBIMOJHATDL
HHCTPYKIHIO MO TYCKY M BLIKJIIOYEeHHI0 HACOCHO-CHAOBOIO
obopylOBaHHA; cOlep:KaTh B MCMPAaBHOCTH Bce o0OpyaoOBA-
HHE M BOBpeMsi MPOBOJAHTL NMPOHIAKTHUYECKHH M KanHTa/b-
HBIH PeMOHTHI; 0cO00 CJeHTh 3a COCTOAHHEM KOHTPOJILHO-
H3MEPHTRJbLHOH annmapaTtypekl HAaCOCHBIX AarperaToB; aKKy-
paTHO BecTH HeoOxoaumble HaOMIOAeHHs 3a NOKAa3aHHAMHA
npubOpoOB A/ H3MepeHHs pacxoja H Hanopa BOJABI, NOja-
BaeMoil B MojiseMHBEIil TPpyOGONMpoOBOJA, H BHOCHTL COOTBET-
CTBYIOLLHE 3aIlHCH B XKYPHaJI,
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Ilasnenne o rpydonposojax, paboTaloUHX OT HACOCHBIX

CTAHIHH, #e M0JIKHO TpPEBBINATL BEJHYHHY P yaxe s KOTO-
PVIO MOMKHO ONPEAEJHTb MO Ciaeiylouleil 3aBHCHMOCTH:

. P.\mﬁr :0|5{P]r_'_Ph ] y {?2)
rae P, — pabouee jlapjienne B TPyDONpOBOJE;
P, — ucnpitTateJbHOe JaBJaeHue.

Ecan ompeaesieHHoe pacueTroM JaBJeHHE OT rHApasia-
YecKMX yAapoB npesbiaeT Puake, TO HYKHO NPHMEHATD
Mepbl, oObecreunpaloliMe cHiKenne japaenns 1o 0.5
(Pp +P,). Ilpu 3TOM HeOOXOAMMO YHHTHIBATH YCJOBHA
paboTH TPYOONpPOBOAOB H HACOCOB, ¢ TeM 4TOOLI Tpedye-
MOe CHHMKEeHHe /aBJeHHA MNOCTHrajoch MNpH HAHUMEHbLIUHX
saTpartax.

HAMONMHEHME M OMOPOXKHEHME MOLA3EMHBIX
TPYEONPOBO/JOB

Ouelb Ba)XHO € TOUKH 3PEHHA COXPEHHOCTH [10]3€MHBIX
TpyOONpOBOAOB, KAaK OCYUIECTBJAseTCs HX HalolHeHHe BO-
JIOH H ONOPOIKHEHHE.

B npuHumne tpybonpoBoibl A0JKHBL HAMOIHATHCHA BO-
noii noctemenno. Kakoit o6Lem BoABl lOCTyMaer B TPydo-
MPOBOJ, TAKOH NpuMepHO 0ObEM BO3JlyXa JLOJIKEeH YXOIHTH
u3 TpyGonposoaa. [Ipu napyueHiin 3T0ro ycJaosis B TPyoo-
NpoBojie NMPOHCXOAHT 3alEMJeHHe HEKOTOPOro obheMa BO3-
JlyXa, KOTOPBIH NMPH JOCTHHKEHHH ONPEJIeJeHHOr0 JiaBJieHns
GLICTPO YXOAHT K MECTY ero Bhimycka. B 3T1OT MOMeEHT npo-
HCXOMHT paspbiB CILIOIIHOCTH MOTOKAa, a 3aTeM coyjaape-
HHE KOJOHH BOJABI. DTO NPHBOAHT K THAPaBJAHYECKOMY Yia-
py, BeJHYHHA KOTOPOro HepeiKxo MpeBbllaeT A0nycKaemMoe
pasjense B TpyGompoBojax. Toraa paccTtpanpaloTest CThi-
KH, paspywatotca TpyOn H T. I

Bo wusbexxanue STOro nepejp 3amnoJHeHneM MNoa3eMHbIX
TpyOGONpPOBOAOE ceTH HeoOXOAHMO YOEMHTLCST B HCMpaBHO-
CTH BAHTY30B JIJIsl BHIITYCKA BO3/yXa H 3SKCIJIYaTaUHOHHbIX
BAHTY30B, ecJii TaKHe HMeIOTCs, a TaKiKe 3ajBHIKEK TIH-
PaHTOB-BOAOBLINYCKOB. YOEAHBIMIHCH B MCIPABHOCTH BO3-
JIYXOBBINYCKHOH apMaTypbl, OTKPBIBAIOT TOJOBHYIO 3aIBHIK-
Ky BOA03aB6OPHOTO yaja CaMOTEUHO-HATIOPHOH CeTH HA
1/, AnaMetpa HauaJbHOTO ywacrka TpyOompoBoja W HamMoJ-
usor Tpybonpoeon. Ecaw Her BO3AYXOBLINYCKHLIX BaHTY-
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30B HJIH HX HpPONYCKHAs BO3MOXKHOCTL HejocTaTodina, TO
OTKPBIBAIOT 3ajIBHXKKH THAPAHTOB-BOJAOBBINYCKOB H3 pacue-
Ta, 4TOOLI pacCTosiiHe MEXAy HHuMi e npepsimato 200—
300 m. IlpakTnyecku noJyuyaercs, UTO HYZKHO OTKPBIBATb
BOJOBBINYCKH 4Yepe3d OJMH. B 3TOM ciydae nepej 3anoJHe-
HHEeM OTKPBLIBAIOT HeoOXQAHMbIE 3aJBHJKKH IO BCEMY TPY-
6onpoeoay. Oaun paGounii HAXOAHTCH B KOHIe TPyOdOmpo-
Bojda y mnociaensero ruapaura. Ilocse TOro Kak H3 3TOro
FWjpAHTa TepecTaHeT BLIXOJHTbL BO3AYX M BOJda MOHAET
papHoMepHo 0e3 BHAMMBIX Ha rJia3 TOJUKOB H 0e3 mpHMecH
BO3jyxa, pabouHil 3aKphIBAeT 3a/IBHXKKY IHipaHTa H HAET K
caeayiomemy. [locse nosipienusi B HeM BOALI OH TaKXKe 3a-
KPHIBAeT 3a/IBHMKKY H WJET K cjejyoueMy rHiApanty H Tak
janee, MoKa He NOAOHAET K ToJOBHOH 3ajaBHXKe. TakHM
oOpa3oM TNOCTEeNeHHO 3aloJHsaeTcs TOA3eMHbLIH TPybonpo-
pol. Ilocie 3anojiHendss TpyGONMpoBoja BOAOH TOJOBHYIO
34/IBHZKKY OTKPBIBAIOT MOJHOCTbIO, H TOJIBKO [OCJIe 3TOTrO
o tpyOONpoOBOAY MOMKHO NpONyckaTh NPOEKTHRIH pacXon.

Ilpn szanosHeHHH nNOA3eMHBIX TpyOONpOBOJAOB, MHTAO-
LEHXCA OT HACOCHOH CcTaHLHH, HEOOXOAMMO CTPOro mnpuaep-
JKHBATHCA HHCTPYKIHH IO MYCKY HACOCHO-CHJIOBOro 060py-
JLOBAHHUA JIAHHOH HAacocHOH craniuu. Yame Bcero 3aJBHIKKY
anopuoro TpyGonpoBoga OTKphIBalOT Ha '/4—'[3 nHameTpa
H NPH 3TOM HOJIOXKEHHH 3aABHIKKH 3aMoJHsAI0T TPYOOIPOBOA
Bojoit, Ilpuuem na tTpyOonposoje npeaBapHTENbHO OTKPDI-
BAKT 3aiBH:KKH THAPaAHTOB-BOAOBBINYCKOB [0 MeTOILHKE,
yKazaninoi sbiiie. Ecan ecth cOpocnas Tpyda, 1o ee nepel
MycKkoM Hacocos B padoTy OTKPHIBAIOT MOJHOCTbHIO, a MOCJe
nycka HacOCHO-cHJIOBOTO o0O0O0pY/J0BaHHSI H MPOTrpaMHOro
OTKPBITHS1 3ajIBIKKH HANOpHOro TpyGOnpoBOAa uepes Hee
cOpachlBAIOT pAcXojJ B BOJOMCTOYHHK. 3aTeM MejLIeHHo
3aKpbIBAIOT 3aABHXKKY cOpocHoi TpyObl H IO OYepedAH 3a-
MOJHAIT nojalemubie TpyGonpopsoinl BOAOH. PabGoudi B
9TOM CJyyae 3aKpblBAeT OTKPBITble THAPAHTHL MOcJje MOfB-
JIEHHHS B HHX BOIAbI, HAMHHAA OT HACOCHOH CTAHUHH.

OnopoxuaoT Tpy6onpoBoL rnepej PEMOHTOM HJIH MOC/e
MOJMHBA Ha BCeH NJolanH, NMOABEIIeHHOH K JIAHHOMY Tpy-
oonponsony. Bece ocranbnoe BpeMsi BereTallMOHHOrO mepHojaa
TpyOONpPOBOJL A0JKeH OBITp 3al0JHEH BOIOH.

Ilpu OMopoKHEHHH CaMOTEUHO-HATOPHOIO TPpyObOonpoBOaa
BO3MOJKHB! JiBa XapakTepHLIX cayuyad: |) B Kauaje, NMUHTAaio-
eMm TpyOompoBoJi, ecTh BOJAA; 2) B KaHalJle BOJABI HET.
B nepsoMm ciyyae mepej onopoKHeHHeM TpyOonpoBoja rep-
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METHUHO MepPeKpbLIBAIT roJIOBHVIO 3aJIBHIKKY. 3arteM, ec/iu
ecTb BO3AVXOBNYCKHOH BaNTy3, OTKPLIBAIOT . KOHLEBYIO
cOpPOCHYIO 3aJBHIKKY M3 pacyerd, YToOn cOpPOCHOH pacxol
cocrasisii !f; npoektHoro pacxopa TpyGonposoja. Ilpu
sToM cOGPOCHOM pacxoje omnopoxusioT tpybonposoa. Eciu
Tpybonposo He 00OpYAOBaH BO3JYXOBNYCKHBIM BaHTY30M
MJIH OH HEHCIpaBeH, TO MOMHO MCIOJIb30BATH 3a/IBHKKH
rHAPaNTOB-BOIOBEINYCKOB, DBrayaje OTKpPBIBAIOT MEPBLIH
FHAPAHT-BOAOBEINYCK Y TOJNOBHOH 3aJBHAKKH, 3aTeM IO Me-
pe onopoxHeHHs1 TPpyOONpOBOAa OTKPBIBAIOT IOCJEAYIOUIHE
-ruAapantel. Pabouui, OTKPBLIBAIOUIHH THAPAHTHI, ABHraercs
OT TOJOBHOH JaJlBHMKH K MOGJIeJHEMY TIHAPAHTY B XBOCTO-
BOH 4YacTH TPpydONpoOBOJaA.

Ecin B kKanaJe BOJALI HET, TO OTKPHBAIOT MNOAHOCTHIO
roJ0BHYK 3aJIBH2KKY, a 3alBHIKKY KOoHUeBoro cbpoca — Ha
/s TpoexkTHOro pacxopa Tpybonposoaa M NPOBOAAT OIO-
pomHeHnHe TpybGomposoga. B stom cayyae 3alnBHKKH THI-
PAHTOB-BOJAOBBINYCKOB MOMHO He OTKPBIBATh.

!

NMONMBHBIE YYACTKM HKOMNJNEKCHEIX BPHTAL
M NPOBEQREHHME NMOJNMBOB

Ycnemnoe npoBelielHe INMOJHBOE BO MHOrOM 3aBHCHT OT
OpraHu3alHd TePPHTOPHH, OOCAYKUBAEMOH JAHHBIM [MOJL-
3eMHBIM TPYOONPOBOAOM,— PACHOJIOMKEHHA [OJHBHLIX y4a-
CTKOB KOMMJeKcHbix Opuraa. KeaatesbHO, 4TOOLH TOJNHB-
HOH yuacTOoK Opuraabl oOchyxupaJics Obl OTAeJdbLHBIMH
(OMHMM HWJH HECKOJbKHMH) MOA3eMHBIMH TPYOONPOBOAAMH.
B sroM c¢iayyae He HajA0 pacnpejesiiatTh pacxol OAHCIO
TpyOompoBoja MeKJy Opurajiam, uTo, Kak MOKasaa OMbIT,
yIPOMaeT OPraHH3aIliI0 NPOBeJeHHs MMOJNHBA.

Onanaxo npu 00JLIIOH AJHHE TOA3eMHOro Tpydonponoaa
(bosiee 3 kM) u pacxojpe 6ogee 150 a/cek B pafioHax XJon-
KOBOACTBA NPHXOAHTCA Ha ImJjouiajiH, 0O0CAyKHBaeMOH on-
HHM T]ijﬁc}npnnn:};lﬂm, pasMelllaTy JiBe Opuraibl, a HHOTAA M
Oosbule. B sTOM cayyae NOJMBHLIE YYACTKH OpHrajg MOKHO
pPacnooKHUTh M0 ABYM cxeMaMm (pHc. 79): nocaenopaTeabio
(I cxema) u mapananenasno (/I cxema).

B nepsoii cxeMe BepxHfif NOJIOBHHA THAPaHTOB-BOJAOBbI-
NMyCKOB 3aKpenjieHa 3a mnepBoH OpHranoM, a ruApaHThl,
pacnoJioMeHHble Ha HHIKHEH YacTu nojseMHoro tpyobonpo-
BoAa,— 3a Bropoi. Ilpu nojsee B Kapxue JeTHHe Mecsalbl
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Hepejako ObiBaer, UTO nepsas Opuraja napyiuaer rpapux
mojinea u sabupaer go 70—80Y% Boan obuiero pacxoja.

Ecan pacnosoKuTh noJuBHbIe yuacTKH OpHran no BTO-
poil cxeme M 3aKpenHThb 3a OJHOi OpHrajoW HeueTHHIe THI-
pauTLl, a 3a APYroi ueTHble, TO B KaxJaAyw OGpHraay nocry-
[THT OJHHAKOBOE KOJIHYECTBO BOJLHL
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Puec. 79. Cxema pacnofoxedHs NOAHBHLIX YHaCTKOB
AByX Glpuran Ha naoulajH, obCAyHHBAEMOH OAHHM
noa3eMHBEM TPYOONPOBOJOM:

[ — nonuaHwme ydacTkd Opuram pacooioKeHs nocacaopa-
Teabio; [ — noaMBHne YHacTKH pacnoJioeHnnl napan-
AEALHD,

[ToatoMy NOJHBHBIE YYACTKH KOMIJIEKCHBIX Opuran
HYXKHO pacnoJiarath 1o BTOpPOH cXeMme — NapaJjjiejbHo APYT
JIPYry OTHOCHTEJBHO NOJA3eMHOro TpybonpoBoja.

B 3aBHCHMOCTH OT CXeMbl pacnojiOXKeHHSi HMOJHBHBLIX
yuacTKOB OGpHrajl OTHOCHTEJILHO NOA3eMHOro Tpybomnposoaa
cocTaBAIOT rpadHK Kaxaoro noJusa. BeimoJguenne rpagpu-
Ka MOJHBAa KOHTPOJHPYET AarpoHoM WJAHW THIPOTEXHHK OT-
JleJIeHHs1 cOBX03a. /
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TEXHHHYECKMH ¥YXON 3A 3AKPBLITOM CETHHO
BO BPEMA NPOBEJEHMA NOJNTMEBOB

[Ipn nmoJmuBe HYMHO BHHMATEIbHO CJAEANTL 34 TeXHHUe-
CKHM COCTOHHHEM SEIHprT{J!uI CeTH.

HJsi TeXHHUYeCKOro Haj30pa BbleJAeTcA Tpynna cJjaeca-
pei — 2—3 uYeJIOBeKa, KOTOpPble KaryKAVI0 HeIe/l0 OCMaTpH-
BAIOT Tpaccy NOJ3eMHBIX TPyOONpOBOAOB, apMarypy, BOJO-
MEpHBIE VCTPOHCTBa M coopyaKeHuss Ha Hux, Ecan obHapy-
AHUBAOTCA MeJKHe JeeKThl, TO OHM Ha Mecre HX
verpausior. [IpH KPyNHBIX MOBPeKAEHHSIX XO3AHCTBEHHbIE
PYKOBOJHTEJNH BBIAENSIIOT B NMOMOMb ITOH rpynme Heobxo-
JAUMBEIE MEXaHH3MBI, MaTepuaJnl H 0GopynoBaHHe, UTOOH B
BO3MOMKHO KOPOTKMH CPOK JIMKBHAHDPOBATbH MOBPEXIACHHSA.
[Ipy ocmorpe u mnpoBejenun PeMOHTHHIX paGoT cocraBJs-
10T JgedeKTHVI0O BeIOMOCTh, B KOTOPOH VKasHBAIOT JaTy,
Xapaxrep MOBpeKAEHHA H NPHHATBIE Mephl.

Ecan OPOCHTEJIbBHEHA BOJ/Ja HCCET B3BeHnleHHble HAHOCHI,
TO 3T0 HE0OXOIHMO 0COO0 YUHTHIBATL MPH IKCIJTYaTaAlHH.
Hiast ynajienusi OTJIOXKHBIIMXCS HAHOCOB HYIKHO He pemxe
OJHOr0 pa3a B Mecsll TpPOMEIBAThL TPpyOONpoBoja uepes KOH-
UeBYIO 3aJIBHXKKY TIPH pacxojaX, obecneuuBaloux pasMEIB
H BBIHOC HaHOCOB, H3 Tpybonmpopoiaos. Hem panabuie npogae-
ATt HaHocbl B TpybonpoBojie, Tem Oo0Jbllas CKOPOCTh
HVKHA 14 pasmbiBa oTtac:xenni. [Tostomy mean3s ponyc-
KaTb, 4TOOLI HAHOCH B CHOKOHHOM COCTOSHHH HaXOAHJHCH
B Tpybonposoae HoJblIe Mecaila.

[lTo oxoH4yaHHH MOMMBHOIO CE30HA OPOCHTEJNLHYIO CHCTE-
MY TLLATEJILHO OCMAaTPHBAT M HAa Hee COCTABJAIOT jedeKrT-
HYlI0 BenomocTh, Caeayer oceHbl0O NMPOBECTH OCHOBHOH pe-
MOHT CHCTEMBI H IMOAIOTOBHTL €€ Ha 3HMHIOI KOHCepBallHio,
MpH 3TOM Bce TPYOONPOBOALI NOJMHOCTBEIO OCBOOOXKAAIOT OT
BOILI, 4TOOR H30eXaTh pPasMOPAKHBAHHSA HX 3UMOIL.

OnopoxHAIT OT BOAB TPYGONPOBOALI TIPH  NOMOLLH
KOHIIEBBIX COpPOCHBIX 3aJBHIKEK WM Yepes CcHelnasJibuo yeT-
POEHHbIE /5 3TOr0 CHYCKHBIE KOJIOAIBL. 3aTeM npoBepslorT
NnyTeM NPoOMEpPOB BO BCEX FHApAaHTax H KOJOAllaX cTekJa JIH
MOJIHOCThIO M3 TPyO Boaa, Ecin Bojma Me crexia uz Tpyo,
TO ee cOpachlBalOT uepe3 MOMOJHHUTENbHbIE CHYCKHEE KO-
JOALBI WM OTKauMBaloT Hacocamu, [locisie toro Kak Bojaa
W3 Tpyb cnyuieHa, Bce 3aJIBHYKKH OTKPBIBAIOT, UTOOBI 3 HHX
CTeKJla BCA HAXOAALASCH BHYTPH Boja. 3areM 3alBHIKKH
CMasbIBaIOT COMHIAOJOM HAH JAPYroil Masbld M 3aKPHBAIOT.
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