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KaHAuAaT TeXHHYeCKHX Hayk HmKenep-nonkosuik B, I, Ka6anos,
KaHAHAAT TeXHHdecKuX Hayk noaxoBHuk M. A. KoM apoB, noLnoNKoBHHK
B. . Byawkus, kandarad B. [1. UeGoTapes.

Bo3BejeHHe NOAEBHIX MOA3EMHBIX COOPYMeEHHH B cpejHHX H caaGbix
rpyHTax

B Gpomnope H3JoxeHH CNOCOOH BO3BeLeHHA NPOCTEHLIHX THIOB MoJe-
DX MOA3EMHBIX YKPHITHH AJisi BOHCK B CPeAHHX H ciabblX IpyHTaX, HOaHH
OCHOBHble MPUHUMNBLI OPraHH3alHH paGoT NO_NpoXoaKe H KpPENJEHHI® BHI-
pa6oTOK C NpHMeHeHHeM CpelcTB MaJsolt Mexauu3saumu. Kpome Toro,
Ma10TCA MPaKTHYECKHE DElIeHHs: BONPOCOB 3UIKTLI BXOAOB, a TaKie rHApO-
H30AALHMH NOJEBHX MOJ3eMHBIX COOPYIKEHHI.

IMpouecce Bo3BedeHHsi MOJA3eMHEIX COODYMKeHHI H3/M0MeHH C OJHOBpe-
MEHHBIM pellleHHeM UH(POBEIX NMPHMEpPOB H € MOMACYETOM HOTPEGHHIX CHM
H CpeacTB.

Bpomnopa npejHa3pmaueHa /i CepXKaHTOB H OQHIEPOB HHMKEHEDHHIX
BOMCK, a TaKxe AN oQHUepoB APYyTHX POJOB BOICK.

OtaenbHble IaBbl M pasfennl Gpowiopel Hanucanb: B, I'. KaGaso-
BbIM — rvtaBbl 11 u 1V, yacts mas V u VII u yacre paspena 2 rnasm 111
H. A. KomaposbM — riaBa I, yacte ramae III, V u (VII n uacts npunoke-
Huit; B. U, BysnknnsiM — yacrb raasbl III; B. II. YeGorapeBhiM — riaBa
VI 4 yacTh npunomxeHun.



I'masa I

THIbI NMOJIEBBIX MOA3EMHbBIX YKPBITHHA

KonnyecTBeuHBIH H KayeCTBeHHHH pOCT OOLIYHBIX CPEACTB
nopaKeHHs, MOABJEHHe aTOMHOTO OPYXKHS H peasbHast BEPOST-
HOCTb HCIOJIb30BAHHS €r0 B TAKTHYCCKHX lENAX NPELbABJISIOT
IOBLHIEHHBIE TpeGOBaHUsT K HHXKeHepHOMY 00OpYAOBaHHIO pafi-
OHOB PacloOJIOXKeHHs BOFHCK.

B atHX ycnoBHAX ONHHM H3 pellaroLi¥X (axkTOpOB yCTOHYH-
BOCTH MO3HLHH H 3allUTHl BOHCK ABJfeTCS CBOEBPeMeHHas ro-
TOBHOCTb CHCTEMH! OTHSl H YKPBITHH AJisi JHYHOTO COCTaBa.

ITpu yerpoiicTBe YKpBITHI /151 BOHCK MOTYT NIPHMEHSITBCS CO-
OpyKeHHA KakK KOTJIOBaHHOrO, TaK H IOJ3eMHOTO THIIOB.

YKpHITHA MOA3EMHOrO THIA B OTJHYHE OT KOTJIOBAaHHBIX €O~
OpYKeHHil ycrpauBaloTcst 6e3 HapylIeHHs NHeBHOH MOBEPXHOCTH
semad. Ilpu 3TOM ToJlla rpyHTa Haj MOA3EMHBIM YKPBITHEM,
ofecnieunBalollas 3allHTy OT CPEJCTB MOpaxKeHHs, HasbIBaeTCs
3allUTHOH T'PYHTOBO TOJILLEH,

B ycnoBHAX nmpHMeHeHHs] aTOMHOTO OPYKHSl YKPHITHS TOZA-
3€MHOr0 THMa 6e3yCJOBHO MONyYaT LIHPOKOE IPHMEHEHHe, Tak
Kak repej, YKPHITHSMH Ha3eMHOro THIIa OHH MMeIOT psix Ipe-
HMYILECTB:

— OJlarofiapsl HaJHYHIO HaJ YKPLITHSMH €CTECTBEHHOH IPyH-
TOBOH TOJIIIH, KOTOPas MOXKeT GHITh JIETKO YBEJHUeHa N0 HeoO-
XOAMMBIX pasMepoB, OHH 006/1afalOT BHICOKOH CTENEHbIO 3allHTHI
KaK OT OOBIYHBEIX CpPEeACTB [OpaxKeHHs, TAK H OT BO3AeHCTBHS
nopaxarolmux (akTopoB aTOMHOIO B3phIBa, CBETOBOIO H3Jyue-
HHSI, TPOHHKAIOUICH pafHalHi ¥ YAapHOH BOJHE,

~— XOpolllas MaCKHPOBKA BBHIY HETPOHYTOCTH AHEBHOH IIO-
BePXHOCTH; ‘

— CKPHITHOCTbL H 06e30macHOCTb  BeNeHus paGoT IpH
ofcTpenie NPOTHBHHKA, TAaK KakK HOYTH Bce paGoraloliiMe Haxo-
JATCA IO/ 3aLUMTON IPYHTOBOH TOJILIH 3eMJIH;
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— BO3MOXHOCTb HCIOJb30BAHHS YKPBITHS 110 4YacTaM IO
Mepe 'OTOBHOCTH HX.

Tonbko HempurogHble reoJOrHYecKHe YCJOBHA HJH upe3-
MePHO KODOTKHE CPOKH [Jisi OATOTOBKH 60Sl MOI'YT OrpaHHYHTbH
npejeNbl IIpHMeHeHHs IOJeBBIX II0J3€MHbIX YKPBITHH.
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Puc. 1, YKpriTHe WIaXTHOro THNA Ha 2 yeJoBeKa:

! — IMT WAaxThl B CABHHYTOM TIOJIOXKeHHH; 2 — Jocka, npu-

KpenseHHas X TopuaM O6pycbeB; 3 — LWHT MWAaXThl H3 Opyches

20 X 20 cm; 4 —3agrnagHas pama; 9 -— ckamelka; 0 — MecTo
oSl JexaHus; 7 — cjaof ryMHbl, 8 — HHWa

K memocraTkaM INOX3eMHBIX YKPHITHH OTHOCHTCA mpexXje
BCero y3ocTb (ppoHTa paboT NpH NMPOXOAKe BbIPaGOTOK; NOITOMY
IaHHOMY BOTIPOCY YAejsieTcsl OCHOBHOe BHHMaHHe,

ITonseMHBIe COOpPYHEHHS MOTIYT BO3BOJMTBCS Kak B 000-
POHe, TaK H B MCXOAHbIX paHoHAX A HacTynieHusi. Takue co-
OpY»KeHHsl Ha3blBAIOTCH MOJIEBLIMH,
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Ha mecTHOCTH noa3eMHble YKPbITHS pacnoJararmrcs COB-
MECTHO C JAPYTHMH HHXKeHepHbIMH COODYXKEHHSMH B YBsi3Ke C
60eBbLIMH NOPSAKAMH BOHCK M CHCTEMOH OTHS.

ITo cBOeMy Ha3HaueHHIO IOJIeBble MOA3eMHbIE COOPYMKEHHs
TOAPA3IeNSAIOTCS Ha YKPBITHS:

— Ins moapasiefeHui;

— JUIs MyHKTOB YINpaBJeHHH,

— JUIsE MEIHITHHCKHX NYHKTOB;

— CHeNMAaJbHOTO Ha3HaueHHsl (YKPLITHA [ TeXHHKH H
CrHEBBIX CpPeICTB, MHHHBbIE IOCTPONKH, MOJ3eMHble XPaHHJHILG,
CKJIajbl ¥ Ap.); NPH 3TOM PS 3THX COOPYKEHHH, ABNAACH THIIO-
BbIM, MOXKeT IObITb MHCIIONB30BAH [AJfA DPAasjHYHBIX IEJeH; 3TO
yIpollaeT 3arOTOBKY 3JIeMEHTOB KDeIJIEeHHS H OpPraHH3alHio
paboT Mo BO3BENEHHI0 MOJZOOHBIX COOPYXKeHHH.

B Hacrosilliee BpeMsi TIpH HHMKEHePHOM OOOPYJOBaHHH MeECT-
HOCTH [JIs1 TOApa3fieJleHHH pPeKOMEHAYIOTCS CJeAYIOLIHe THIIbI
MOJIeBbIX YKPBITHH!

— HIaxTHOEe YKPHITHe Ha 2 uejIoBeKa;

— OJIMHIA}K MOA3eMHOro THIa Ha 4—8 ueJoBex;

— yGBexuie nogdemuoro tuna Ha 10—20 yesoBexk.

CoopyxeHus 6osblIoro o6beMa no cBoeill MJaHHPOBKe Ipe-
cTaBaAlT co00H coueTaHHe ONpeaeJeHHOro KOJHYeCTBa THIO-
EbIX COOpYXeHHH.

IMaxTHoe yxpriTHe Ha 2 uesoBeka ! (puc. 1) MoMXKeT BO3BO-
OUTBCSA NPH MOATOTOBKe 0GOPOHBL B YCJIOBHSX CONPHKOCHOBEHHS
¢ TNIPOTMBHHKOM CHJIAMH ITyJleMeTHbIX MU MHHOMETHBIX pacyeToB.

YkpbltHe npeacraBisier coOOl IUaXTy C KBaAPaTHBIM [O-
nepedHbIM cededHeM pasamepoM B cBeTy | X 1 M HJH c Kpyr-
JIbIM — nqHaMeTpom [ .

Ha ypoBHe nia 3TOH LuaxThl yCTpaHBaeTCs HHIUA IMHPHHOH
1,0 s, BeicoToit 0,7 M H raybunoit 0,8 M, KoTOpasi NPHMHKaET
K maxre. Coopyxenne ofecreynBaer oTAbX GolfllaM B mOJIOMKe-
wuu gexa. Jns oraeixa cuAg Ha BoicoTe 0,7 M OT fHA LIAXTHI
o6opynyercs OTKHAHAs ckamelika. CBepxy IuaxTa IPHKPHI-
paercsl Kpbllikod M3 GpycbeB 20 < 20 cm. Hapyknas nmosepx-
HOCTb KPBbINIKH 0OMa3bIBAEGTCH CJI0eM MSTOH IVIHHBI TOJILHHON
10 em, yTo O6ecneyHBaeT 3ALIHTY OT CBETOBOTO M3JYYEHHS H OT
nanaama. Kphllixa HmIaxTel MOMKET CABUTATLCS B CTOPOHY IIPO-
THBHHKA, H TOr[a Ha Hee MOXKeT ObITb yCTaHOBJeH Iyjemer. Ha
VCTPOHCTBO YKDBITHSA 3aTPAuYHBAETCS NIPHMEPHO 3—4 qeJl.-IHA H
1,6—1,8 M® necomarepuana. CJenoBare/ibHO, BOSMOMKHOCTH IJIA
BO3BEJIeHHs] TAKOTO COOpYXEeHHS CBA3aHbl C HAJHYHEM BPEMEHH

! Ilpennoxende kaugugata poesnwx nayk . I1. Taanukoro.
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Puc, 2. BaunAax [oA3eMHOro THHa € HAaK/JIOHHBIM BXOACM



H MaTepHuasoB. B naJbHefillleM Takoe YyKphITHe MOXeT OHITb
npespaileHo B OJHHAAXK BMeCTHMOCTbIO 4—8 uesoBek. Jas
3TOT0 HeOGXOAMMO YIJYOGHTH IIaXTy, @ BMECTO HHUIH YCTPOHThH
IOpH30HTAJIbHYIO BhIPAGOTKY HEOOXONUMBIX pa3MepOB.

bannpax nop3emMHoro THma BMecTHMOCTblio 4—8 uenoBek
ABJSETCS HauGOJMee pPacnpOCTPAHEHHBIM THIOM YKPHLITHA; OH
MOXKeT HCOOJIB30BAaThCH Ui CTPEJKOBBIX OTAeNeHHH, apTuilie-
PUHCKHX pacyeToB, TAHKOBBIX SKHIaXelH, AJs HAOIIONATEJIbHBEIX
NYHKTOB KOMaHJHPOB B3BOJOB H poT. DiuHAaX cocTouT H3
HAaK/JOHHOI'O MJH LIAXTHOTO BXOAA M OCHOBHOIO IOMELIEHHS.
['pyHTOBasl 3aliMTHAS TOMILA HAJ YKPHITHEM B 3aBHCHMOCTH OT
KPenocTH TMOpoAsl cocraBiaser Bennuuny 2,5—4,0 x. Takds
TOJMIA OGecneuHBaeT SaufuTy OT NPAMOTO  MOMafaHHA
105-mm cHapsna rayGHIEL.

Biunaax ¢ Hak/JIOHHBIM BX0OZOM (pHC. 2) COCTOHT H3 Ha-
KJIOHHOrO H TOpPH3OHTaJbHOIO YYacTKOB BX0Ja ¢ IIPOJIETOM
B ceery 0,8 m, Boicoroli [,8—2,0 # ¥ OCHOBHOrO NOMELIEHHSA
¢ npoJjetoM B cBery 1,0 #. BripaGoTka OCHOBHOIO NMOMELIEHHS
MOXeT UMeTb AJHuHY 2,5—3,0 # B 3aBHCHMOCTH OT KOJIHYECTBa
YKpBIBAIOLIHXCA JIoAel. B OCHOBHOM NOMEIeHHH YCTPaHBalOTCA
ZLBYXbSIDYCHBIE Haphl AJId OTAbIXa YeThipeX YeJoBeK JeXa H
CKaMeHKa N/ OTHAbIXa CHAd; TNPH 3TOM OIHH H3 HHXKHHX
Hap JesaloTcsl OTKMAHBIMH, 4YTO IT03BOJIeT OCTaBIUHECs
BTOpHle Haphbl HCMOJB30BaTh YETHIPEM YeJOBeKaM JJs OTAbIXa
CUAS.

Baunnaxu, ycrpaHBaemble B CHCTEME OrHEBBIX MO3HILHH,
06LIYHO GYLYT MPHMBIKATh K TPAHLIEAM MM X0ZaM COOGIIEHHS.
Ilpy HalHuHH BpeMeHM TaKHe OVIHHIAXH [OJIKHB OGOpYHO-
BaTbCcs 3aMaCHbIMM INAXTHBIME BblXOaMH. Bauugax ¢ maxT-
HbIM BBIXOJOM (pHC. 3) COCTOHT H3 IIAXTHl C IONEPEYHBLIM Cede-
HEeM 1 (1 # H OCHOBHOrO MOMeIIEHHs, MPHUMBIKAIOUIEro K
lwaxTHoMy Bxody. OCHOBHOe IoOMelleHHe HMeeT IHHY 3,0—
3,5 m, ceuenue 1 X 2 m. B OCHOBHOM IOMeELIEHHH yCTPaHBaIOTCS
ABYXbsIpycHble Haphl. ONHHM H3 HHXHHX Hap ABJIAKOTCH OTKHI-
HbiMH. IllaxTHBIH BXOJ NMPHMEIKAET HEMOCPEACTBEHHO K TpaH-
Liee HJIH XOLy COOOIeHHs.

Y6exuie sMectuMoctbio 10—20 yenosek (puc. 4) paccun-
TaHO Ha B3BOJA H MOXET BO3BOAHTLCH KaK HA OGOPOHHTEJBHBIX
MOJIOCAX, TAK H B HCXOLHBIX paffoHax IJis HACTYIJIEHHS.

Y6exunie COCTOMT H3 HAKIOHHOIO HJH TOPH3OHTAJLHOIG
BXOJ1a, OCHOBHOIO IIOMEIeHHS H 3anacHOro Jiasa, Bxoaxas ra-
Jiepes yCTpauBaeTCs ¢ IONEePeUHbIM CeYeHHEM B ¢BeTy 12,0 M.
OcHoBHOE MOMelLEHHE HMeeT CeyeHHe B CBETY 1,2 X 2,0 m.

v
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B OCHOBHOM nOMELIeHHH YCTAHABJIHMBAIOTCA JBYXBSAPYCHBIE
Hapbl, Ha KOTOPHIX MOrYT OTAbiXaThb 10 yenoBeK Jexa HJu 5 ye-
JIOBeK Jiexka u 15 yesnoBek cund. Bo BXojxHo# rajepee, TaM rie
3alUTHAs TOJIA AOCTHIaeT HeOOXOIMMbLIX pacyeTHbBIX pa3Me-
pOB, YCTaHABJHBAIOTCS 3aLIHT-
Hble M TepMeTHYeCKHe NBEepH.
K Hak/JIOHHOMY BXOAY NPHMBI-
Kaer laxra ryuyouHol 4—5 M,
KOTOpasi MCHOJb3YeTC IPH
MOBPEXIEHHH OTOJI0BKA OCHOB-
HOro BXOJa.

K OCHOBHOMY IOMEIIlEHHIO
NpHMBIKAeT IUaxTa aBapHii-
HOTO 3aMacHOTO BbIXOAA, KO-
TOPbIfl HCMOJB3YETCH TOJBKO
B CJyyae 3aBajia OCHOBHOrO
BxoZa, Takas IIaxTa 3achl-
maeTcsi CMechbl0 IecKa ¢ rpa-
BHeM H 0GOpYAYETCS IpPHCIO-
coGJeHHEM IS pasTPy3KH
9TOH CMECH.

B y6exuule ycranasiu-
Baercil (QHILTPO-BEHTHJIALHOH-
He KoMmekt ®BK, 3amur-
Has TPYHTOBas TOJILA Haj
yGexuieM cocraBaser 5—8 u
B 3aBHCHMOCTH OT IJIOTHOCTH
rpyHTa. Y6exwuue obecneyu-
BaeT 3alllHTY OT BO3IEHCTBHSA

@8K

1175-1180

Lr A LG L cHapfana ray0Hue KaauGpoMm

w2 1520 152 mm.
Puc. 5. [T1anuposka OCHOBHOTO [o- CoopyxeHnue paccma-
Mellerns B coopyxennn gas KHIT  TpHBaeMoro THIIa MOXKeT OhITb
KoMannupa GaransoHa HCIOJIb30BAaHO H AJs KOMaHA-

HO-HaGMIONATENBHOrO INYHKTA
KoMaHaupa-0aranboHa. PacrnosioxeHue 3JeMeHTOB BHYTPEHHETO
o0OopyAOBaHHA B COODYXKEHHH B 3TOM Cjaydae OydeT HHbIM
(puc. 5).

ITnanupoBka coopyzeHHs] MOXeT GLITh TaKikKe pa3JHUYHON B
4aBHCHMOCTH OT pejbea MECTHOCTH M TeOJIOTHYECKHX YCJIo-
EHH. .

Kpensenne BepaGoTOK NOJNEBHIX MOA3EMHBIX COOPYIKeHHH
IPOH3BOAMTCA COOPHBIMH KOHCTPYKUHSIMH, KOTOpble JOJIKHBI
GbITb MPOCTHIMH MO YCTPOHACTBY, NOMYCKAIOUIMMH 3aroTOBKY HX

10
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Puc. 8. IlepersiHHble paMHLie KOHCTPYKUHH OGNENOK:
a — nouartas; 6 — Gpycuaras; 6 — NAacTHHHasA; 2 — GpeBeHwaras
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caMHMH Bofickamu. Matepuajyom 06leNKH AJist TOA3EMHBIX CO-
OPYXKEeHHH MOTYT CNYXHTb JepeBo, JKeJe306eTOH, MeTalal | Jp.
IIponetel nonm3eMHEIX raJjiepeil B CBeTy MNPHHHMAIOTCA uyalle
Bcero 0,8—1,0 &, 1,20—2,0 s#. TosbKO B crenHaJbHBIX COOPY-
WKEHHAX TPOJIETHl MOTryT GBiTh 60JblIe YKa3aHHBIX.

M3 Goabiuoro pasHooGpasusi KOHCTPYKILHH, MPHIOHBIX s
3aKpenyeHuss BbpafOTOK IOJ3EMHBIX COODYXeHHH, HauboJjee
JOCTYMHBIMH (10 NPOCTOTE H3FOTOBJIEHHS) SBJAIOTCS AepeBsiH-
Hble KOHCTPYKIIMH; OHH MOrYT GbITh H3TOTOBJIEHBl B BHAE Nps-
MOYIQJIbHBIX paM H3 JOCOK, OpyckeB, ©OpeBeH H IJIACTHH
(puc. 6).

Jlns xpensiesus BEIPaGOTOK, MPOHAEHHBIX B MecKaX, CYIJIMH-
Kax, IVIHHaxX 4 JAPYrHX aHaJIOrMYHBIX T'PYHTaX, TOJLHHA 3Je-
MEHTOB JepeBsiHHbIX OpyCHYaThlX H AOLIATHX PaM NpHHHMAaercs
COTJIaCHO cJedyiollel Tabanie:

IMonepeutHoe ceyenue

ralepedl B cBety B M2 TonmuEa SIEMEHTOB B M
0,8%1,8 5—7,5
1,0%2,0 7,5—10
1,22,0 8—12
1,5%2,0 10—I15
2,0%2,0 15—20

[IlupuHa 3aeMeHTOB 3THX paM mpHHMMaercs paBHod 10—
20 cm.

ITpu H3roTosjeHHH paM KpelJieHHs H3 OpeBeH JUaMeTp HX
YCTaHABJHBAETCA TaK:Ke B 3aBHCHMOCTH OT pa3MepoB raJgepei
no ciaenyiollei Tabunle:

rasepeR s eoery B w | /AMawerp Gpeven B cx
0,8%1,8 10
1,0¢2.0 12
1,2%2.0 14
1,5%2.0 16
2.0%2.0 18

Hapsiny ¢ npsiMOyToJIbHBIME HepeBSHHBIME PaMaMH MOJ3eM-
Hble BEIPAGOTKH MOTYT 3aKpeNJAThCH KOHCTPYKUHSIMH M3 THY-
TBIX J0COK ! (pHC. 7), KOTOpBIe MOTYT 3aroTOBJSIThCH Kak 3a6Jia-
I'OBPEMEHHO, TaK H Ha MeCTe CTPOHTEJbCTBA.

! AsTopckoe cBuaereibctBo Ne 8724 ma uma nmpod. C. C. [asbinosa.
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Puc. 7. JlepeBsnunle XpHBOJHHeHHEE KOHCTPYKLHH OGHeNOK:
a — crpeabyatof dopmel; 6§ — o6Henka ¢ apoyHbIM CBOAOM; 6 — KPYTrOBOrO oOuepTaHHA
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Puc, 8. Meranauueckie KOHCTPYKUHH
KpenaeHHs BupaGoTOK:

Q= C npAMOYroJbHBIM ToMmepeyHsIM ceue-

HHeM; 6 — JIOMaHOTO OYepTaHHs



B psage cayuaes B pafione GoeBblx neficTBuil Bolick Gogee
LOCTYIMHEIM MECTHbIM CTPOHTEJIbHBIM MaTepHaJloM MOXET OKa-
3aTbcsi Meras1. Torga ienecoo6pasHo NPHMEHSATh B KauecTBe
06GLeJKH NOA3eMHBIX BbIPaGOTOK 3aKJaJHOe KPEMJIeHHe C HC-
NOJIb30BAHHEM METaJIIHYECKHX NPSMOYTroJbHBIX paM (pHc. 8, a)
HJIH paM € JOMaHBIM [PHTeJieM, YCTPaHBAeMEIX M3 peJbCOB H
IBYTaBPOBHIX Gaslok ! (pHc. 8, 6). DTH KOHCTPYKIMH NOCTATOUHO
UPOYHBI H YCTOWYHBEI MPOTHB B3PHIBHHIX Harpyaok. Marorosie-

l; Lepetannie
T | npofiru 2-3cM

—]15115[- |-—w =

P40+

|

Coedunenue B y3ne

Wmyrkamypra=
4EMEHMHbIM
pacmbopom

Puc. 9. C6opnas xenesobetonnas o6-
AeJKa M3 IPAMOYTOJILHEIX pam

HHe HX MOXeT ObiTb OPraHH30BAHO LEHTPAJIH3OBAHHO HJIH
B Macmtabe 4acTH.

B Hacrosiilee BpeMs B Haluell cTpaHe H 3a py6exoM G6oJb-
JI0e BHHMaHHE yIEJsAeTCsl MPHMEeHEeHHIO COOPHEIX Keje300eToH-
KbIX KOHCTPYKIHH BO BCeX O06JACTSX CTPOHTENLCTBA, B TOM
YHClie H B [0JIEBOM MOA3€MHOM CTPOHTEJILCTBE,

! [Tpeanoxenns npod. C. C. Jlasuzaosa.
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B coedutiumensod dpsaimypo
o @-10 cm

Puc. 10. C6opuan xene3obeTonHas obnenxa:
a — crpeasyarofi dopmu; 6 — Kpyrsioro ouepTaHHuA

C6opuble Kene306eTOHHblE KOHCTPYKIHH MOLYT H3rOTOB-
JIATbCS KaK IEHTPAJH30BAHHO, TAK M CHIaMH €aMHX BOHCK. BeI-
paBoTKH ¢ XKene306eTOHHOH ©0OIeNKOH MOFYyT YCTpaHBaTbcs
NMPSIMOYTOJbHOTO, KPYIJIOrO M CTPENbYaToro MOMePeyHoro ceye-
uuit. Konerpykuun o6mesok nas pasiauuHblx (opM moreped-
HOT'O CeueHHsi BHIpaGOTOK TNMOKa3aHbl Ha puc. 9 u 101

I IMpepnoxenns mpod. C. C. [lasuigoma.
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F'nmasa II

NOArOTOBKA CTPOUTEJIbHOW NJIOLWAILKH

CrpoutenpHas nJjollajka pa3BepThiBaeTcs O6JH3 BXOLOB B
MoJI3eMHOe COOpY:KeHHe W NpenHas3HavaeTcsl AJs o6ecleyeHHs
OCHOBHBLIX pafoT Mo NpPoxoJKe MOA3EMHLIX BLIPaGOTOK.

PacnonoxeHne 2/eMeHTOB CTPOHTeNbHOH IJIOIAAKH IOJ-
HO COOTBETCTBOBATb MPOH3BOACTBEHHBIM MOTOKAM, YCTaHAaBJIH-
BaeMBbIM IIPH BO3BCIEHHH IOA3eMHOIO COOPYXKEHHSI.

Jlnsi ONMHOYHOTO COOpyeHus pabouas Njoulanka o6bBIYHO
COCTOHT H3 CJeAYIOIIHX OCHOBHBIX 3JIEMEHTOB:

— CKJaja JiecoMaTepHaJsIoB, paclojiaraeMoro MeXay Mmojib-
€3AHBIMH IYTAMH H COOpYKeHHEM;

— MecT 06palOTKH JiecOMaTepHaja H 3aroTOBKH Kpemu C
YCTAHOBKOH COOTBETCTBYIOIIHX MEXaHH3MOB (NPH OTCYTCTBHM
LIeHTPaNH30BaHHOH 3arOTOBKH);

— CKJIafia TOTOBBIX H3/IeJHH;

— KOHTPOJbHKBIX MICIIALOK [Jfl COCPeIOTOUEHHS Ouepei-
IBIX [paM y KaxJOro BXOJa B COOPYXXeHHe;

— BXOJHBIX Bpe30K (OroJIOBKOB) H MeCT OTBaJla FpYHTa;

— MeCT JJIsT KOMIIPecCOPHO! CTAHUHH H 3JeKTPOCTAHIIHH
(ecm mo xapakTepy paGoT TakoBhle TpefyloTcs).

ITpu BO3BeseHHH COOPYMEHHS B HEMNOCPEACTBEHHOH GJIH30-
CTH OT NPOTHBHHKA CHAGXKeHHe HeOOXOAHMBIMH KOHCTPYKIHSIMH
OCYIIECTBJISETCS ¢ LEHTPAJbHBIX 3ar0TOBHTENLHEIX [JIOLIAMOK,
4 3amachkl 3JeMeHTOB KpellJIeHHs COCPeNOTOYHBAIOTCH Ha GJH-
aaHIHX ydacTKax TPaHIIeHdl M XONOB COOGUIEHHS, K KOTOPBIM
NPHMBIKAET COOPYKEHHe, C NPHHATHEM COOTBETCTBYIOLIUX Mep
MaCKHPOBKH,

[1pn HeoOXoOMMOCTH BO3BeAEHHsST OLHHOYHOTO COOPYHKEHHS
B MOCJAYIOILEM K HEMY CJelyeT MOJABECTH XOJI, COOOUIEHUS HJIH
TpaHLIelo. ‘

Bo Bcex ciyuasix OTBepCTHsSi BXOAOB, MeCTO OTBaJa TPYHTA
B JpYrHe 3jieMeHTbl CTPOHTENbHOH IJIOINAAKH TLIATeJILHO Ma-
CKHPYIOTCS.

2 3ax. 672 17
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Ha puc. 11 nokasaswa mnpuMepHasi cxeMa oOpraHu3aiu
CTPOMTEJIbHOH MJIOLIaJKH AJs nojA3eMHoro y6exuila Ha 10—
20 gesOBeK, BO3BOAHMOIO B JIECY.

Jnsi npaBHALHOM OpraHH3aldH [POU3BOACTBA MON3EMHBIX
paGoT HeoOXOAHMO MpeMXIe BCEro y4ecTb, UTO paspaﬁomg
rPyHTA MOMHO TPOH3BOJHTb ONHOBPEMEHHO 4Yepe3 MIaXTHHIH
BXOJ Y TOpLA OCHOBHOIO NOMeLleHHs] M OCHOBHOH INOPHU30OHTAJb-
lbIH BXOA ¢ 3anacHbiM JjasoMm. CiemoBaTesibHO, cCHauana HeoO-
XOJHMO Ha MECTHOCTH OTpefe/HTh MeCTa pacnosokeHHs OTBEp-
CTHH 3THX TpeX BXOAOB, T. €. NMPOH3BECTH TIIATEJBHYIO pas-
GHBKY M NOCAAKy IOJ3EMHOro COoopy*eHHs. K OTBepCTHSAM BXO-
JI0B HYXKHO TpPHBSI3aTb Bce paGouHe IJIOMIANKH € YUeTOM myTei
TPAHCIOPTHPOBKH KaK yGHpaeMoro B OTBaJ TPYHTa, Tak H 3Jje-
MEHTOB KpenJedHs BeIPaGOTOK, NocTynaeMelx B OOpaTHOM Ha-
MpaBJIeHHH.

JonycTdM, 4TO B HallleM NpHMepe BO3BOJAHTCS OXHHOYHOE
coopyKeHHe Ge3 LEHTPaJM30BAHHOIO CHaGXEHHS 3JeMEeHTaMH
EpelVIeHHs.. DJleMeHTbl O0JeJNIKH B 3TOM CJydae Jyuyllle BCETO
3aroTaBJHBaTh M3 KPYIJIOFO Jleca JOHaMeTpoM He OGoJjee 14—
16 cm, KOTOpEIH He MoTpebGyeT MPOAONBHOR pacmuioBkH. Jleco-
MaTepHaJ OT MeCT 3arotoBKH 12, I3 nocraJsieTcsi K ckaany 1.
Ha stoit nioumaake npous3soauTcs otéop GpeBeH HYKHOTO JHa-
serpa, o0py6Kka cyubeB H owkypusaHue, Jlanee GpeBHa TOCTY-
[aloT Ha MNJIOLIaJKy 3arOTOBKH KpelH 2, rle OHH [pa3pe3aloTcs
Ha 3JeMeHTbl HYKHOH MJIMHBI H IJle Ha HX TOpPUAX MAeJaloTCs
neobxofuMble BPyEKH, 3aroToBKka paM Ha 3TOH »Ke IJIOLIAZNKE
BeJleTcs IBYMsl pa3fe/lbHBIMH NOTOKAMH — [AJisi TOPH30HTaJb-
1IbIX BRIP@GOTOK M Ans waxr. C60opKa paM NPOHCXOLHT Ha cIe-
LHa/IbHOM JAOLIATOM IIHTe ¢ OrPAHHYHTeJbHbIMH pefiKaMH, Ha-
IIMTBIMH ~ HA IUHT COIVIACHO BHYTPEHHHM pa3MepaM pam
(puc. 12).

[IIuT ¢ pefikaMn MO3BOJsIeT AOGHTHCH CTAHAAPTHOCTH B H3-
FOTOBJIEHHH paM, TOYHOH NOArOHKH Y3JI0B M XOPOIIEro CILayH-
BaHHs paM MeXay co6oii. TyT Xe Ha llHTe NPOM3BOAUTCS Map-
KHpoBKa paM. Kakapblil a/leMeHT 10J2KeH HMeTb CBOe Ha3BaHHe
H HOMep OdYepe/HOH paMbl, B KOTOPYIO OH BXOIMT; HalpHMep,
3Hak JI-23 o3nauaer JexeHp 23-i pamsl, [1-23 — nepeknaguny
23-it pampl, T1C-23 u JIC-23 — npaBylo H JeByl0 CTOHKH TOH Ke
pambl. Hymepaunio pam BbIPaGOTKM OCHOBHOLO MOMeELLEHHS,
paspabaTbiBaeMO#l M3 I'OPH30HTAJbHOrO BXOAA, OGBIYHO JAe/aloT
HOPANKOBOH, a HyMepauHlo paM, YCTAHABJIHBAaEMBEIX Yepes
LIaxTy, MOXHO YyCJOBHO HayHHaTh, Hanpumep co cra (101, 102,
103 u T. 1.) HIH fesaTe ee OGBIYHON NMOPSIAKOBO, HO CO 3HAY-
KaMy (Bo M30eXaHHe IyTaHHLb B paMax). MapkupoBky HeoG-
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ROfAUMO OCOBeHHO TINATENLHO ITPOH3BOAUTL NMPH HCNOJAb3OBAHHH
GpeBeHYATHIX ¥ IJIACTHHHBIX paM, NMOArOHKAa KOTOPBIX BedeTcH
epyunyto. Ilpene6GpexKenne 3THM NpPaBHIOM Hen3OeXKHO BhI3O-
Ber GOoJIbLIHE 3230pPH  MeXJAy paMaMH, H BO3MOXHO Aaxe
HCKPHBJIEHHE rajieped Bo BpeMs npoxonki. ITox cknmax roToBwix
paM OTBOAMTCH CIlelMajbHas NJoLianka &, Ha KOTOPOH pambl
YKJaA»BaloTCs B MOPSAAKe HX NOCTYNJEHHs B 3aboil.

Puc. 12. lllur ¢ orpaHHYHTENLHBIMHE pelKaMH 444
H3TOTOBJEHHS paM CIVIOLIHOH jepeBSHHON 06-
JeKH

IMonxeceHHas KO BXOAY paMa YKJIalblBaeTcs Ha KOHTPOJb-
HOH mJiomiazke 4, pacnosoxeHHOH B HelOCPeJCTBEHHOH G6J/1H30-
CTH OT OTBEPCTHA BXOZa 5, JIEXXHEM Blepef, a NpaBas U JeBas
CTOHKHM MOJIKHBEI OHTh B COOTBETCTBYIOIIHX CTOpPOHAX BBIPA-
60TKH, UTO B JajibHefilieM YNpoILiaeT MOCTaBKY H YCTAHOBKY
9THX paM B BhlpaGoOTKe.

OneiT Bo3BedeHHs MON3EMHBIX COOPYKEHHH I10Ka3biBAET, UTO
Ge3 yeTKOH OpraHM3alMH 3arOTOBKH H JOCTABKH 3JIEMEHTOB
KpeIJIeHHs YacTO BO3HMKAeT HeOOXOJAHMOCTb B JAOMNOJHHTEJNbHOH
MIOIFOHKE 3JIEMEHTOB HA MecTe YCTAHOBKH, a TaKXKe B Iepelel-
Kax ¢ o0paTHBIM BBIHOCOM KpenH u3 3a00s, YTO NMPHUBOLMT K Me-
pepbiBaM B pa6oTe H HeH3GeXHO CHHXKaeT ycrex IO BO3Beje-
HHIO COODYXEHHs B LEJIOM.

Eme Gomnee wetkofi opranusanuu TpeSyer y6opka IOPOAbI
u3 BbIpaboTOK. HeobGxoaumMo 3aGnaroBpeMeHHO MNOATOTOBHTH
TPAHCHOPTHEE CPeACTBA C HCHOOJL3OBAHHEM MaJjoff MeXxaHusa-
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uuH u3 npoxopyeckoro koMmmiexkra KITP-1 (cm. rnasy III, pas-
gea 1).

B pasGupaeMoM NpHMepe HaJ OCHOBHBEIM IIAXTHBEIM BXOAOM
COOpYKEHHs JIy4llle BCEro yCTaHOBUTb KpPaH-YKOCHHy 6, a Han
11aXTOil y TOPH3OHTaJbHOrO BxoAa — BOPOT. B oboux ciayuasx
AJISE IOJbeMa TPYHTa MOXKHO MCIOJb30BaThb Ky30Ba MHHHBIX Te-
Jiexek, ITO JIaeT BO3MOXKHOCTb CPasy yCTaHaBJIMBATb MOJIHSA-
TBIil KY30B Ha XOJOBYIO YacTb MHHHOH TeJeXXKH H TPaHCIOPTH-
poBaTth mopoay B orBas /0 no powmwareiM roHam 9. Ilpu stom
y Majolf MaxThl XapakTep MeCTHOCTH IIO3BOJISIET HCIIOJb30BaTh
KpyToOll CKaT, M0 KOTOPOMY MOXKHO IPOJOXHTH JOIIAThle Ke-
Jo6a 1J14 cnycka TPYHTa BHH3 € NpPHMeHeHHeM GYyHKepoB 6.

Jsi TpaHCNOPTHPOBKH MOPOIBI OT BPe3KH MOPH3OHTaJbHOrO
Bxojaa 5 Mo oreaja [0 uenecoo6pasHo NPOJOXKHTb OHOPENbCO-
BBIE IyTh 7, AJs dero norpefyercd YycTaHOBHTb [-o6pasHble
KPOHILUTe{Hb U3 GpeBeH.

B naHHBIX yCJIOBHSIX NpefdJsaraeMasi CxeMa HCIOJb30OBaHHS
TpaHcnopTHbIX cpencts Kommiekta KIIP-1 Gyner naubosee pa-
IIHOHAJIbHOH.

KpoMe yKasaHHbIX 3JIEMEHTOB CTPOHTEJNBHOH IIOLIAMIKH,
HeOOXOZHMO NPEeAyCMOTPeTb YKPLITOE MECTO IJIsi KOMIpeccop-
HOH W 3JIeKTpH4YecKOH craHuuii /J; paccTosiHHs OT 3TOH mJjo-
LIaJKH IO OTBEPCTHH 060MX BXOAOB HNOJXKHBI GBITH IO BO3MOXK-
HOCTH OJHHAKOBEIMH.

PaccmorpenHBll MpHMEpP MOATOTOBKH CTPOHTEJbHOH ILIO-
LIaJKH He sABJsfeTCs WIABJOHOM MIJI BCeX CJydYaeB INPOU3BOJ-
CTBa noj3eMHbIX pabor. [lnomanku noaroras/IHBalOTCS 1O yKa-
3aHHOMY TOTOYHOMY NPHHUHUIY B 3aBHCHMOCTH OT yCJoBHi 6oe-
BOli 06CTaHOBKH, pejbea MeCTHOCTH C YUETOM HMEIOIHXCS CHJT
H Cpe/ICTB AJISi BO3BEJEHHS TOrO HJIH HHOTO MOA3EMHOTO COOpY-
KEHHs,



F'nasa III

BO3BEOEHHUE NMOA3EMHbBIX YKPBITHH B CPEIHHX
YCTOHMYHUBBIX TPYHTAX

1. TMpoxonka ropusoHTaJbHBLIX ¥ HAKJIOHHHX BbIpaGoTOK

Bri6op cnocofa npoXxofxH BbIpaOTOK 3aBHCHT OT CBOHCTB
H YCJIOBHI 3asleraHHsl MOPOJHL.

[opuble mopoabl (MSArKHA M3BeCTHSIK, HEKDeNKHil cjanell,
Meprefib, OTBepAEBLIAs IJIHHA, CYIJIHHOK, MeJ, THIC H Op.),
KOTOpHIe MOTYT pa3pabaThiBaTbCsd MEXaHH3UPOBAHHBIM HJH pyu-
HbIM HHCTPDYMEHTOM H TO3BOJSIOT Ha HEKOTOPOE BpPEMs OCTaB-
JATb BhIpabOTKY Ge3 KpelJieHHs, OTHOCATCH K CpPeJHHM (HJiH
MATKHM) YCTOHYHBBIM NOPOJAAM.

B noJieBbIX yCJOBHAX NpH BO3BEAEHHH NMOA3eMHBIX YKPBITHH
HEINIyOOKOro 3allOXeHHs dalle Bcero OYAYT BCTpedaTbes II0-
polBl MArKHe: IJIHHEA, CYIVIHHOK, JEcC M Ap.; 3TH MOPOJIBl MOTYT
paspabaTeiBaTbCs MeXaHH3HPOBAHHBIM MJIM DYYHBIM HHCTPY-
MEHTOM.

B kauecTBe MeXaHH3HPOBAHHOTO HHCTPYMEHTa B TaKHX
TPYHTAaX IIHPOKO NPHMEHSIeTCsl NMHeBMAaTU4eCKHH OTOOHHBIH MO-
jgorok OMCII-5. Cro Bec 9,5 k2, pacxox Bo3nyxa 2,3 #°* B MH-
HYTY, T. €. OT OAHOH MepeABHXKHOH KOMIIPECCOPHOH CTaHIHH
OfHOBpEMeHHO Moryr paboraTh 4—5 MOJOTKOB. Takoro popa
NMHeBMATHYECKHE MOJIOTKH, Kak MPaBHJIO, BXOAAT B KOMILIEKT
FHCTPYMEHTAa NPH NepelBHXKHON KoMmnpeccopHo#l craHuuu. Pa-
6ouMM OpraHoM Yy TNHEBMaTHYeCKOr0 HHCTPYMEHTA CJYXKHT
KOIbe HJIM JIolaTa, KOTOpble MOTYT JIETKO 3aMeHSTbCH.

Ilns paspaGOTKH BSISKHX H INIOTHBIX IVIHH B KauecTBe paGo-
4ero HHCTPyMeHTa CJefyeT NPHMEHSTb [UHPOKHH HAKOHEUHHK
CO c1aGOBOrHYTOH JIONMACThIO; AJIA Ppa3pabOoTKM MSTKHX CJaH-
1B — HAKOHEUHHK HeCKOJbKO MeHBbIIHX PasMepoB, HO ¢ IJIO-
CKOJ1 JionacTelo. Bonee y3kHe HaKOHeUHHKH (B BH/Je KOIbs)
NPHUMEHAIOTCA AJf pa3paGoTKH GoJiee KPeNmKHX TPYHTOB: TBep-
IBIX TJIHH, Meprenei, ciabblX TPelllHHOBAThIX H3BECTHSAKOB, Mec-
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yaHUKOB M Ap. OrbpachiBaHHe NOPO/ILI B CTOPOKY M TOTpY3Ka ee
Ha CpeJCTBa TPAHCMOPTA MPOH3BOAATCS OOLIKHOBEHHOI JIOMATOMH.
Ycmemrnas pa6oTa oTGOHHBIM MOJIOTKOM ofecleynBaeTcs:
1) 3HaHHeM KOHCTPYKIMH MOJIOTKa COJIAATOM;
2) ymeanlM HCNOJNB30BaHHEM CBOHCTB paspabaTbiBaeMOi
nopoAbl (y4eT TpEUIMHOBATOCTH, pPAa3JHYHON KpemnocTH mnpo-
CTOeK H OTHeJbpHOCTEH H T. I.);

Puc. 13. Tunw Bpy6oB npn paboTe MHEBMaTHUECKHM
HHCTPYMEHTOM:
a — BepXHHE BpYyO; 6 — HHXKHHI BpYy6

3) TulaTeNBHOH NOATOTOBKOH pafouero Mecra (mopojaa OT
Ja6a 3a60d AOMKHA CBOEBPeMeHHO YOHpaThCsl, BO3JIYXONPOBOL
H IIJIaHTH JOJRKHBI OLITh B HCNPaBHOCTH, AaBJeHHE BO3AyXa
ropMasbHoe — 4—5 aTMocdep);

4) ycnpaHeHHeM OGe3JIMUKH B MOJIb30BAHHH MOJIOTKaMHU;

5) npaBHIBHBIM NOZGOPOM NHK H yJIyYlIEeHHEM KauecTBa 3a-
NpaBKH H 3aKaJKH HX;

6) npaBH/IBHBIM BbIGOpPOM BpyGa.

PaspaboTky rpyHta OTGOHHBIM MOJIOTKOM TPOH3BOAAT, Ha-
yHHas ¢ o6pa3oBanHs BpyDGa, KOTOPHIH BLITOAHEE BbLITENBIBATH
I BSI3KHX TPyHTaX CHH3Y, a B JIOMKHX TIpyHTax — CBepxy
(puc. 13). '

B NOMKHX rpyHTax, KOTOPBIMH B GOJIbLUHHCTBE CJIyYaeB SiB-
Af10Tcs cabble CKaJbHble NOPOJbl, OTGOHHBIM MOJOTKOM pafo-
TAlOT KaK MeXaHHYeCKHM KJIHHOM, 3acTaBJifs KYCKH NOPOJBI
OTAEJATHCA NyTeM BHEADEeHHs B Hee NHKM (BepXHHil BpY6),

B BAskHX mopoAax (IJIOTHBIe TAXeJble T[JIHHBL, Mepreju
H Jp.) MOJOTKOM paGoTaloT Ha OTBaJ, T. €., BHeAPHB NHKY
BrilyOb, NeHCTBYIOT MOJOTKOM, KaK JOMOM, OTBAJHBas NMOPOAY
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B cTopoHy (HHxKHHE Bpy6). Lllupuna paGouero mecTa Ha OJHOrO
saGofiniuka ¢ OTDOHHBIM MOJIOTKOM TpPHHHMAaercs paBHOH
B cpegHem 1,0 m.

Ecnn moasemuast BoipaGotka uMeer mpovier 1,5—2,0 M, ToO
Hesecoo6pa3Ho A5 paspaboTKH MOPOJsl B 3a00e CTaBHTb ABYX
pabouHXx.

ITpu onnoBpeMeHHOH paGore B 3a60e JBYX UeJIOBEK OJHH H3
HHX paspalaTelBaeT MNOPOAY CBepXy BHH3, a JPYroH — CHH3Y
BBEpX.

HopMel BhipaGoTKH B 3aBHCHMOCTH OT KPeNOCTH MOPOJB M
cnoco6a BeJleHHsl paspaboTKH NPUBCOAATCS B NPHJIOKEHHH I.

V6opxa moOponAbl BeeTCA BCJeX 32 pa3paboTKOfl M BKIIO-
yaeT B cefs MOrpy3ky NMOpOAb Ha CPeACTBa TPAHCIOPTa, mepe-
MellleHHe NOPOJB! B npenenax BrpabOTOK, BblJauy ee Ha JHEB-
EYIO TIOBEPXHOCTb H OTBO3KY B OTBaJj. PaGorh mo morpyske mo-
pOAbl B TOJEBBIX YCJOBHAX Halle BCero GYAYT BbITOJHATHCA
PPy4YHYIO, TaK KaK HCIOJb30BaTh KaKHe-JHOO MNOrpy3ouHble
MallHHbl He [03BOJAT raGapuTel BelpadoTok. Pyunas monpyska
NOPOAH NPOH3BOAUTCA NPH NOMOLIH Jonat. LlemecooGpasno mms
3TOH LeJH NPHMEHATb COBKOBHIE Jjonatkl. Jis ynoGcTBa 3axBa-
TbIBAHHA NOPOLBEI HHOTAA Nepel 3a60eM YK/ajibiBalOT METaJJIH-
yecKHe JIMCTH, Ha KOTOphIe M Najaer paspabaThiBaeMasi MOpoAa.

Jst MexaHH3aL UK MONPY30UHKLIX PaboT MPHUMEHSIOT Neperpy-
JKaTedb, KOTOPHIH nmepeMernaer mOpody CHH3Y BBEPX Ha JIEHTOU-
HOM TDAHCIOpTepe M NOJAeT ee B BAarOHeTKH HJIH B JPYrHe
TPaHCMOPTHHIE CpefcTBA. TPaHCHOPTHBIMH CPeNCTBAMH MOTYT
CJIYXKHTb MHHHbBI€ TEJEXKH, IPOCTble HOCHJKH, 3eMJIEHOCHbIE
MELIKH H BOJIOKYILH.

Takue npHUMHTHBHBIE CpeicTBa YOODKH, KaK HOCHJKH H
3eMJIeHOCHBle MEeLIKH, MaJo IPOH3BONHTENbHEI H [TO3TOMY MOTYT
NPHUMEHATLCA TOJLKO NpH HeBoJblIHX o6beMax pador.

[Tepemelienne HamoOJHeHHBIX NPYHTOM MELIKOB, TeJeXKeK H
BOJIOKYLI MOKET NPOH3BOJLHTHCH IPH MOMOIIH 3JeKTposebefKH
i cHcTeMbl TpocoB. IlpocTefiiiuM CpeficTBOM MoAbeMa SBJISETCS
BOPOT, KOTOPHIH MOMHO OPHMEHHTb BMecTo JeGeaxkH. TpaHc-
[IOPTHPOBKA MNOPOAbl 10 IHEBHOH [OBEPXHOCTH MOKET ocylle-
CTBJIAITbCS HO HAKJIOHHOMY, TODH30HTAJLHOMY HJIH IIAXTHOMY
Bxoay. Uamie Bcero mopoaa BhIAA€TCA HAa NOBEPXHOCTh B TOH
Tape, B KOTOpOfi OHa TpaHCMOPTHpyeTcst OT 3a6os. OnHAKO He-
pelko mopoja Neperpyxaercsi U3 OXHOU Taphl B APYTYI — 3TO
MOXKeT ObITb NPH MOAbeMe NOPOAbl Uepe3 LIAXTY HEGOJbIIOrO
ceyeqHs,

[Topona nopnHumaercss B 6afpsiXx HJIH Ky30BaX MHHHBIX Te-
JeXexK.,
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Yro e Kacaercs TPAHCIOPTHPOBKH HOPOAB! B OTBAJI NOCHE
ee ToabeMa, TO 37eCb MeCTO BO3BeleHHs H oGbeM BEIpAaGOTKH
OYAYT ABJIATLCS ONpeAesioWUMH (aKTopaMH NpH BeIGOpe CIo-
co60B TPaHCMOPTHPOBKH H MecTa AJd orBaja. Eciu ykpeTHE
BO3BOJHTCS Ha MepeiHeM Kpae M MeCTHOCTb OTKpHITad, TO IO-
pojia Gymer BbICHITATHCS Ha THUIBHBIH M mepefHHH GpycTBepbl
Tpaumen, Eciu e COOpy:KeHHe sBifeTcs KPYMNHbIM H BO3BO-
OMTCH B THIIY BOWHCK, TO € L[€JIbI0 MAaCKHPOBKH NOPOAY CJenyeT
OT COOpYXKEeHHS OTBO3HTb B YKpbIToe Mecto. Mcxons H3 3THX
VCJIOBHH, Ha3HAyaeTCs H COOTBETCTBYIOLUMH cnoco6G TpaHCIop-
THPOBKH IOPOJbl OT MeCTa BBIAYH ee Ha JHEBHYIO MOBEPXHOCTDb
0 MecTa OTBaJja.

B noseBbIX ycJOBHSX B GOJBUIMHCTBE CJydaeB TPHAETCA
IIOJIb30BATLCA CPEACTBAMH MaJIoll MexaHH3alHM XOJ3EMHBLIX pa-
6ot. K aTiM cpencTBaM OTHOCHTCHA KOMILIEKT MOA3eMHBEIX paboT
(KITP-1), KOTOpHIH MOXKeT NPHMEHSTbCS KaK MPH MPOXOAKe To-
PH30HTAJBHBIX M HAKJIOHHBIX (1MOX yrioM He Gosee 30°) Bbipa-
0oToK ceueHreM B cBeTy He MeHee 1,0 X 1,5 m (puc. 14), Tak H
IpH TIPOXOAKE EepTHKAJbHLIX LIAXT <Ce4YeHWeM B CBeTy
1,0 X 1,0 (puc. 15).

B xomnsexTe NoJ3eMHBEIX paBoT HMeOTCs CleAylolye cpel-
cTBa: ,

1) nmare MuHHBIX TenexKeK eMKocThio 0,11 #* kaxkmas;

2) omHoOpenbcoBHil myTh IaHHON 60 noe. m;

3) TpaHcHnopTep-neperpyxareib NPOH3BOLHTENBHOCTRIO
6 M3/uac;

4) siektposebenka TpysonogbeMHocTeio 0,5 T;

5) IBe BOJIOKYIIH;

6) nmBa ckpefxa;

7) mBa orGofinbix MoaoTka OMCII-5;

8) KpaH-yKOCHEA Tpy3onoabeMHOCThIO 0,3 T.

Kommnyiekr mnpoxogueckux paGoT HENPepHIBHO COBEpLIEH-
CTBYeTCSl W TONOJNHAETCS KaK HOBBIMH CpPeACTBaMH pa3paGoTKu
NOPOAb, TaK H TPaAHCIOPTHBIMH CcpeacTBaMu. B Hacrosiiee
BpeMsi paspabarniBaeTcsi HOBBIII KOMILIEKT MOMA3EMHBIX palor,
B KOTOpHIH GyayT BKAOYeHbl: JeGenka T-66 secom 420 ke (3Ha-
YUTEJbHO KOMINAKTHee CTapoft), Jerkuil TepeBHKHOH KpaH
T-108-A (3HaunTeJeHO ynoGHee M NPOH3BOJAHTE/bHee KpaHa-
YKOCHHBI), anekTpoctanuua SCJI-20-BC/230 mommnocTsio 20 K87,
nepeiBHIKHasg KOMIpeccopHas ycraHoBka 0-38, ocBeTHTe/bHAR
annaparypa, HHCTPYMEeHTbl ¥ ApYroe oGopyHoBaHHe.

Kpensienue BeIpaGOTOK B YCTOHYHBEIX TPYHTAX MNPOHM3BO-
JUTCS1 C HEKOTOPBIM OTCTaBaHHeM oT 3abod. 3TO N03BOJSET
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pa3ienuTh mpouecchl KpenJeHHs BHIpaGOTKH M pa3paboTKH MO-
poarl B 3a60e, YTO MOBBbILIAET TeMI Npoxoaku (puc. 16).
HepeBsinHbie paMbl KpenJieHUs B BblpaGOTKe yCTaHaBJH-
BAlOTCA CIIOWIb (CIJIOLIHOE KpelljleHHe) HJIH C HeKOTOPbIM
ripoMexkyTkoM  (necruiomHoe — Kpersiedne).  IlpocrpancTBo
MeXAy KpemJeHHeM H BLIPAOOTKOH N OJKHO TULATEJNbHO
3afuBaTbCsd JQepHOM HJH MATKHM TPYHTOM.
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. 15. [Tpoxoaka waxTel B cjaa6oM
rpyute ¢ npumeneHHem KIIP-1:

I — KpaH-yKocHHa; 2 — se6enka; 3 — pama (o6oit-
Ma); 4 — XONOBas YAaCTb TeeKKH, MOATOTOBJEH-
Hasi IJsi NpHeMa Ky30Ba; § — KartaabHble XOMIbI;
6 — IDYIKEHbLIH KY30B TEJVIEXKH; 7 — HaNIaXTHEE
KDLIWKH  (aanbl); 8 — saxaanHass pama; 9 —aa-
Gofl; 10 — jlerkuHl NOTONOYHLIE IIHTOK, YJIOXKeH-
: Hpll ONA NPOXOAKHM OCHOBHOrO nomellenusi: [ —
WS-e8T DaMa, TIDOBEPeHHAsl Ha KOHTPOJMBHOH TNJollanke

M MOATOTOBJIEHHAst K cnyckxy B 3abo#; [2 — ckian
SJIeMeHTOB paM; I3 — cXxeMa YCTAHOBKH NOILEM-
HOro ofopynoBaHHsa (BapHaHT)
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Puc. 16. [lpoxomxa raiepefi ¢ pa3geneH#eM TNPOUECCOB pa3paboTKH

NMOpoJbl H YCTAHOBKH KpeIH:
I — paspaGoTka MmOpoAbl THEBMOHHCTPYMEHTOM; 2 — HCIOJb30BaHHe BOJOKYWH (M3
KoMnnekta KIIP-1) xasi TPaHCHOPTHPOBKH MNOPOXM; J — 3afenka MycTOT 3a KPEnbio;
4 — yKJagKka JeXHsl ouepeIHOH pambl; 5 — 3aMeHa BDeMeHHBIX COeIHHHTEJBLHBIX IJIa-
HOK nNOCTOAHHBIMH; 5—11}]056[)1(& HanpaBJieHHs raJepeH
B mpouecce ycTaHOBKH paM OHH CKPEILISIOTCS MeXAy Co60i
BpeMEHHBIMH KOPOTKHUMHM NJIaHKaMH, KOTOpble BIIOCJEACTBHH 3a-
MEHSIOTCS MOCTOSHHBIMH COETHHHTENBHEIMHE IJIaHKaMH IJHHOH
1,0—1,2 u.

IMpaBHJALHOCTD YCTAHOBKH paM KpelJeHHs NpOBepsiercs
ypoBHeM H 0TBecoM. C 3TOH LeJIbK0 TOCPefHHE NepeKJafHHbl H
JIeXKHS JleNlaloT PHCKY, a 3aTeM MNPUKPEIIAIOT HHUTh OTBeca K
nepeknagnHe. Ec/u paMa ycTaHOB/eHa BepTHKaJbHO, TO IPY3
oTBeca OyJeT HaJ PHCKOH JIEXKHS.

Uro6bl NpoBepHTb NPaBHJIBHOCTL HampaBJeHHs BBIpaGOTKH,
HYXHO [OABECHTb HE MEHEee TpeX OTBECOB K PHCKaM NepeKsaJnuH
C HEKOTOPHIM IPOMEXYTKOM OAMH OT APYroro M MO HX CTBOPY
yOeIuTbCs B NMPAaBHJIbHOCTH HamnpasJeHHus. Takas nmpoBepka Je-
JlaeTcs MepHOAHYECKH, NO Mepe NPOABHIraHUA Blepes.

[lpu paspa6oTKe NOpPOABI HAKJIOHHBIX BHIPaGOTOK HEOGXO-
OHMO BBIIEPKHBATb HaNpaBJeHHe 10 3aJaHHOMY YIJy HakKJ/oHa
rajeped, a IPH KpenjeHHH BePTHKAJbHO YyCTaHABJIHBAaeMble
paMBl cMellaTh BEM3 Ha BEICOTY cryneneit (puc. 17,a). Ha-
KJIOHHble BHIpaGOTKH MOXKHO yCTpaHBaTh M 0e3 cTymeHell; Toraa
paMbl CTaBATCA INepPHeHIHKYISPHO K HAKJOHHOH IJIOCKOCTI
(puc. 17, 6). Ilpu 3HaUUTETBHOM YK/IOHe MO JIEKHAM BMECTO
CTyneHefi HallMBAKOTCA IIAHKH, KaK Ha OGBIYHBIX CTpeMsSHKAX.
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B ToM Mecte, rne HeOBXOAHMO YCTPOUTH OTBETBIeHHe BHIPA-
60TOK MO TeM MM HHBIM YIJIOM, YCTaHaBJHMBAIOT BIJIOTHYIO
K CTeHe rajepeH ONOPHYIO paMy H3 OpyCbeB H PAaCKPEmIsioT ee
rauHbMH (puc. 18, a). Knuubsi 3a6uBaioT MeXIy nepekaaiu-
HaMM ONOPHOH paMbl M paMbl KpellJleHHs TOTOBOH rajiepew.

AV A
S

Puc. 17. KpensieHHe HaKMOHHBIX BLIPAGOTOK:
a — BepTHKAJbHLIMH paMaMH; [ — nockm Ha peGpo; 2 — o6py-
6oK; & — Batepnac [OJA I[IPOBEPKH HaKJIOHHOH rafepeH; 6 —
KpenJienHe BbIPAaGOTOK HAKJIOHHLIMM paMaMH

Onopuas pama JOJKHA HMeTb NPOJIET, PABHBII NMPOJIETY HOBO
EbIPa0OTKH, BbicoTa (BKJIOYAA TOJIUHHY [EePeKJIaJHHbl H
NeXKHs) MOJIKHA OblTb PaBHA BBICOTE B CBETY OCHOBHOH raJe-
pen. ITlonGuThie nopx mnepexknafuHbl paM OCHOBHOH raJepeH
KJIHHbA MNO3BOJAIOT JIeTKO yOpaTh CTOMKHM 3THX paM M HadaTth
NIPOXOAKY rajepeH B HOBOM HalpaBJeHHH.
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Puc. 18. YcraHoska onopuoii pambl
MpPH BLIXOAE Tajeped I0J MPIMbEM
YIVIOM:

a — ycTaHOBKa onopHoli pambl B mpene-
Jax BXogHo#t ranepen; O — ycTaHOBKa
BpeMeHHOH ONOPHOH pambl; 8 — YCTAHOBKA
OnopHO# paMbl 3amMOAAHUO CO CTeHKOf;
I —ocu  ranepeH; 2— MecTo  ONOpHOI
pambl; 3 — MecTO BPEMeHHOH  ONOpHOH
pambl; 4 — BpeMeHHAs ONMOpHas pama; § —
TOYKa MOBOpOTA, 6 — KJAHHbS; 7 — OMOp-
Hafl pama

Huorna ¢ wmenmbio coxpa-
HEHHSl LIHPHHEL OCHOBHOH BbI-
paBOTKH ONOPHYIO pPaMmy CABH-
raloT B CTOPOHY HOBOH raie-
peu Ha JIMHHIO CTOEK paM oc-

HoBHOJi ranepen (pmc. 18,
0 us).
2. Cnmoco0bl NPOXOAKM LIAXT

YCTpOoHCTBO IMAXThl HAayH-
HaeTcd C YCTAHOBKM 3aKjan-
no#i pamel. Ha ocu ranepen
OCHOBHOH BHIPaGOTKH, BbIHE-
CeHHOH Ha MOBEPXHOCThb, B
HeHTpe MaxThl 3a6HBAOT KO-
Japtiek I (puc. 19). 3atem
IPUCTYIAIOT K OTPLIBKE IIJIO-
IWAAKH AJ5 3aKJaJHOH paMBbl.
[Inomaznky oTphIBAalOT Ha Ta-
Kyl ray6HHy, 4T06GB mOCI]e
VKJAIKH  3/JeMeHTOB  paMbl
BepxHHe TIpaHH OpYyCbeB BH-
CTyna/tH HajJ TOBEPXHOCTBIO
3eMaH Ha |—2 cm. CHavasa
IepreHAUKYJISPHO K OCH YK-
JlafibIBAlOTCA JIeXKHH 2 3aKaaj-
HOH paMmbl, I[pPHYEM PHCKH,
HMeloIHecss  Ha  JIeXHAX,
JIOJI3KHBI COBNAJATh C OCbIO ra-
Jepen (WJIH TOPH30HTAJILHON
OChI0 ITAXTHI).

JL/ist IpoBepKH IOJIOKEHHS
JexHell yepe3 KoJibs, 0603Ha-
yaioue 0ocb rajgeper (max-
THl), HaTACMBaercsl IUHYyp, K
KOTOPOMY [O/BellHBaeTcsi OT-
BeC: ero rMpbKa J0JKHa Ka-
CaTbCsl PHCOK OOOHMX JIeKHell

[To oxoHYaHHM [POBEPKH
NOJIOXKEeHHS JeXHell nonepex
UX KJIaAyT ABe NepeKaaqHHbl 3.

Pucku Ha nepekaagiHax paMbl TaKxKe AOMXKHBI COBNAAATH

C NepHeHJHKY/JIAPOM K OCH raJepeH, HPOXONALIHM

yepe3 KO-

asiitex I, Ilocae sroro NpoBepsAeTCA MPABUIBHOCTE YCTaHOBKH
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Beell 3akaanHoil pamel. ITpoBepka mpou3BomuTCs TpH TOMOUIH
JBYX UIHYPOB, NMPOTAMHBaeMBIX CHadajda MO NPOTHBOMOJOKHEIM
PHCKaM pambl, a 3aTeM N0 ee AHaroHaasM. Ecju npu aToM Bce
UIHYpBI MepPecekyTCA B OJHOH TOYKe, COBMAJAIONIEH C IEHTPOM
WAaXTHl, TO IIOJIOXKEeHHe 3aKJIafHOH paMbl MO OTHOLIEHHIO K OCH
rajieped NpaBHJbLHO. 3aT€M paMy [pPH NOMOIM YPOBHS NPHBO-
JAT B TOPH30HTAJIbHOE MOJOXKEHHe H 3aKpemstioT 3abHBKOI

Puc. 19. Ycranoska 3aknaaxoit pamet

TpeX KOJIBEB y KaXKJOTO BHIMYCKHOro KoHina pamsl. Ha npaBuib-
HOCTb YKJIAJKH H TPOYHOCTh 3aKperJIeHHs 3aKIafHOH paMel clie-
ayeT obpaniaTe ocofoe BHHMaHHe, TaK Kak OT 3TOr0 3aBHCHT
TOYHOCTb HAmpaBJeHHs LIAXThl H BHIEOAMMON M3 Hee raJjiepeu.
[Tocne yknanku 3aknagHoil paMel NpHCTYNAKT K pa3paboTke
rpyHta B maxre. B ¢cpenHux nmopomax paspaGoTKy MOXKHO BecTH
cpa3dy Ha ruay6uHy HeCKOJbKHX paM (Ha JBe — TPH PaMbl).
Paspa6oTka rpyHTa IpoOHSBOJHTCA NHO BCeHl ILIOIIAAH BHYTpPH
pambl (LIaXThl), 3aX0AA 34 BHYTPeHHHe €€ TPaHU Ha TOJIIHHY
sjeMeHTa Kpemd. [IpM mnpoxoike WaXT B CPeJHHX CPyHTax
KpelJieHHe HX MOXKHO IIPOH3BOIHTb pPaMaMH M3 JOCOK
8 X 20 cm unu GpyceeB 10 X 15 cm. C yyeToM TOJILIHHBL 3J€-
MEHTOB Kpenu paspabaTbiBaeMas MJowaib GydeT COCTABJATh
1,10 X 1,10 m# umn 1,2 1,2 ;. ,
Ilpofina mepBelii yuacTok (Ha rayGHHY ABYX — TPeX pam),
co6HpAIOT NepBYIO paMy KpelJeHHs W TOABOAAT ee HETocpen-
CTBEHHO TOJ 3aKjafHyio pamy. [Tpu 3TOM mpoBepslOT cOBMAaje-
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HHe PMCOK Ha paMax M CoBliajleHHe BHYTPEHHHX rpaHefi paM
(OHH JOJXKHbl GBITb BaMOJJIHIO); paMbl COEIHHAIOT BpeMeH-
HBIMH COEIMHMTEIbHBIMU NNakKkaMHu. [1nanku npubusaior no ase
¢ KaXIO# CTOPOHBI 11axXThl TBO3AAMH AJMHHOH 7—8 cM. 3asop
MeXAy YJIOXKEeHHOH paMOH M CTeHKOH BbIPaGOTKH NJIOTHO 3a0H-
BalOT NOJIPYYHEIM MarepHajsoM (AepHHHAMH HJIH rpyHTOM). BTO-
PYIO H TPETbIO PaMbl yCTaHaBJIHBAIOT H NPOBEPSAIOT TaK Ke, KaK
H MepBYyl0; NPHYEM COBNAfEHHE PHCOK IPOBEPSAIOT NPH MOMOLUIH
oTBeca, ONMYCKaeMOrO OT PHCOK 3akJagHoH paMel. Crpenisior
BTOPYIO paMy ¢ NepBOH, a TPeTbl0 CO BTOPOH TakXKe BpeMeH-
HBIMH COeIHHHTeNbHHIMH MJaHkamu. [locne ycTaHOBKM Kpen-
JIeHHSl Ha IepBOM yuacTKe NPHCTYNAlOT K paspaboTKe BTOPOro
ydyacTtka H T. A.

ITocne ycTaHOBKH uYeTHIpeX — IIECTH paM HX CKPEIUIioT
Mexay coboif H ¢ 3aKJafHOH paMOH MOCTOSHHBIMH COEJHHH-
TeJIbHBIMH TJIaHKaMH, KOTophle MpHOMBAIOTCS MO ABe C KaXmoH
CTOPOHB LIaXThl, BpeMeHHble MJIaHKH yaaasior. Ilocaenyroue
paMbl CKpPeIVIAIOT IOCTOAHHBEIMH COCJHHHTENbHEIMH IIJIAHKAMH
1aK, YTOGbl OHH 3aXBaThIBA/IH MOCJAEJHIO0 H3 paHee YJIOXeH-
HBIX paM, a KOHIlB! KacaJiCh KOHIOB paHee HaGHTbIX MJAHOK.

B npomuecce NpoxXoAKH IIAXThl HeOOXOAHMO CJeIHTb 32 TeM,
uyrOoObl OHa HMeJia CTPOr0 BepTHKaJbHOe HanpasiaeHde. s
3TOTO PHCKH KaAOH Mocnefylollell paMbl COBMeELIAIOT C DHC-
KaMu npenbiayileil, a nocje cG0pKH HECKOJbKHX paM MPOH3BO-
ASIT KOHTPOJBHYIO NpoBepKy. McnpaBuB, ecsiH HY:KHO, NOJOXKe-
HHe nocJefHelt paMBl, HAaTATMBAIOT LIHYP IO ee JHAroHa/sM.
Touka mepeceuenusi AHaroHajell QOKHA HAXOAHTLCA HA OJXHOH
BEPTHKaJIH C TOYKOM TepeceueHHs AHaroHasJell 3akJjagHoH
pambl, [l 9TOro M3 BepxXHeH TOYKH OMYCKalOT OTBeC, rHpbkKa
KROTOPOTO [NOJIKHA HAXOIHTbCS B TOUKE IlepecedeHHs] LIHYPOB
HuxKHell pambl, [llaxra B 6/1aronpUATHEIX YCIOBHAX MOXKeT ObITb
BO3BEJEHA € IPHUMEHeHHEM MeXaHH3HPOBaHHOroO crnocofa pas-
paborky mopoabl. st 3TOH LesH H3 CpeACTB MexaHH3allHH,
HMeIOLMXCS B Hallel NMPOMBILLIEHHOCTH, JIyYllle BCero HCHOJb-
30BaTh MalIHHY JJS OTPHIBKM LIAXTHBIX KOJOAUEB THINA
KIIK-25 (puc. 20).

MamiHa npenHasHauyeHa IS OTPBHIBKH KDPYIVIBIX IIAXTHHIX
konoaues nHamerpoM 1230 mm Ha ray6uny no 30 M B MATKHX
W CPeIHHMX TPYHTax ¢ OJHOBPEMEHHBIM KpellJIeHHeM CTEHOK Ke-
71e300eTOHHBIMH KOJIbIIaMH € BHELIHUM gHaMmerpoM 1,1 # M BBI-
coroit 0,8—1,0 m.

PaGouuii opran Mawmubl mpeictaBiaseT cO60H TOJBIH IH-
JHHAp BhicoTOM 960 MM M gmamerpoM 750 mam. Ha mue uu-
JIHHApa HMeIOTCsl JBa OKHa, CHaGXeHHble HOXaMH IJs cpesa-
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HHst TTOpoAnl npu Bpamexnd. Hax BepxuuM o6pesoM HUIMHADA
BPAllaloTC PACUIHPHTENH (HOXKH), KOTOpBle CPe3aloT TIPYHT,
LOBOJAA AMaMeTp IWaxThl no 123 cu. 3amoaHeHHe Gypa rpyH-
TOM NPOMCXOOHT Ha 1/3 CHH3Y M Ha 2/ cBepxy. 3a OAMH IHKN
6yp omyckaercs Ha 16—17 cm. CpenHss pacyeTHasi NPOH3BO-

Puc. 20, MamuHa /s OTPBIBKH LIAXTHBIX KOJOMLUEB
KIIIK-25

AuTeNbHOCTb OKOJo | # B wac. CocraB pacyera I [pasBepTh-
BaHHST H 3JKCMIyaTaluH — 4 uenoBeka. XOpOLIO NOArOTOBJIEH-
HBIH pacyer pasBepThiBaeT MaUIMHY 3a 1 dac.

[Mpu MamMuHO¥ NPOXOAKE WIAXTHI, KPOMe KpelleHHs Xe-
J1e306€TOHHBIMH KOJIblIIaMH, €€ MOXKHO 3aKDemfTb KOJbLaMH
H3 BOJIHHCTOH CTaJlH HJH H3 JOCOK. Jlomartble KOJblia H3roTOB-
Jswores Beicotolt 0,8—1,0 #, ¢ HapyKHBIM auaMerpoM 1-—1,2 M.
Kpen/ieHne LIAXTHl MOMET MPOM3BOLHTLCH TaKKe BEPTHKAJb-
HBIMH JOCKaMH, 3aKpeIIsIeMbIMH H3HYTPH KOJbLAMH H3 apma-
TypHoro Kenesa (puc. 21). 3tor cnocof MoXeT BHITb OCyLIe-
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CTBJiEH B YCTOHYHBBIX TPYHTaX, [O3BONSIOIMX pa3pabaThiBATH
maxty 6e3 KpelJieHHs Ha 3HauuTeJbHyl0 raybuHy. B Beipa-
Gotky ray6uHO# 6—6,5 M yCTaHABJHBAIOT MO ee IMepHMEeTpy
BOPTHKAJbHbIE JOCKH CTAHAAPTHOH IJIMHBI; TOATOHSIIOT HX
IJIOTHO K CTeHKaM TPYHTa H CIJIQUHBAIOT MeXIy COOOH Tak,

. ;

|

\\“

\\\{'W‘T

N
\

y\\’ \1

\
A

i . ['Ehw

Iy \

\

Puc. 21. Kpenienve 1IaXxThi KpYIJOTO CeuyeHHsS
BEPTHKA/JbHLIMH JOCKaMH C KO/bLLAMH M3 apMa-
TYpHOrO KeJjesa

uytoGbl He ObIIO 3a3CpOB. 3aTeM YCTaHABAHBAIOT KOJbla U3
&pMaTypHOrO KeJse3a, 3a(ularOBPeMEHHO 3aroTOBJIEHHHIE [0
onpenejeHsoMy uiadyony. Ilpu 3arotoBKe KOHIIBI apMaTypHOIo
XKeJje3a COeIHHSIOTCT MeXIy co60H cBapkoi. IIas TOro utoGhl
KOJIbIla TJIOTHO MPHXKHMAaMH NOCKH K CTeHKaM NpyHTa, XHaMeTp
HX JeJaeTcsl HeCKGJbKO 6oJbIle AHaMenpa INAXThl B CBETY.

Koabua ycramaenuBalorcsi Ha paccrosiHun 0,8—1,0 m mpyr
OT Apyra ¥ 3akpenisiiorcsa ckobaMu HJIH TBO3ASMH K KaXnoi
JlOCKe.
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Onmr nokasad, uto npuMerenne KIIIK-25 cokpaliaer cpokn
BO3BEJeHHs WaXT B 3—4 pasa 1o CPaBHEHHIO € PYYHLIM CIIOCO-
G6oM paGor.

B Hacrosilliee BpeMsl BecbMa [OJIOXKHTEJbHLIE DPEe3yJbTaThl
TMOJIyueHsl NpH MPHMEHeHHH B3PLIBHOTO criocoGa yCTPOHCTBA KaK
BepTUKAJbHBIX, TAK H FOPHU30HTAMbHHIX NOA3EMHBIX BBIPaGOTOK
(kaMy(JIeTHBIX TOJIOCTEli) ¢ MOMOILUbIO YIJHHEHHBIX H COCPENO-
TOYEHHBIX 3apsaoB BB, d

3. Bo3selieHHe OJMHAAXKA NOA3EMHOr0 THMA

Bossesenune 6/nnHOAXKa TMOA3€MHOrO THNA HadHHaeTcs C
YCTPOHCTBA BXO[Aa HEMOCPEACTBEHHO H3 TpaHUIGH MJIH X0ma Co-
O6LUEHHU .

Ha wmecte Bo3BeneHus OsMHIaxa MOA3€MHOTO THIA C Ha-
KJIOHHBIM BXOZOM (CM. pHC. 2) y4acTox TpaHIIeH (xofa coob-
meHus) aesnaerca raydusoit 2,0 M, KPYTOCTH ero 3aKpensiorTcs
JOCKaMH HJH 3KepAsAMH. 3aTeM OTKPHTBIM CHOCOOOM OTPHI-
BaeTCsl HadaJbHbM y4YyacTOK BXOJZa H YCTaHaBIAMBAIOTCA TPH
paMbl BEICOTOH B cBeTy 1,8 M. DTH paMmbl yCTaHABJHBAKOTCA Ha
YPOBHE OTMETKH IHA TpaHWeH, 3aTeM OHH PaCKpeILIsioTCs €O
CTOPOHBI TpAHLIEH pAacOOpPHbIMH paMaMH, 4TO oObGecleyHBaeT
YCTOHYHBOCTb HayaJbHOrO YyyacTka Bxogfa. CJjemyiomue e
paMbl JOJIKHLI MMeTb BbICOTY B cBeTy 2,0 M; OHH yCTaHaBJIH-
BalOTCA TakMM o06pasoM, uTOObl HX IepeKJaJHHH GHIIH Ha
CJHOM YpPOBHe € NepekJaJWHaMH NpPeAbIAYIIHX paM, a JEXHH
Oblin Ha 20 cm HUKe JexHell TpeAbIAyWHX paM. Bce mocue-
AyloollHe paMbl JenaloTesl Takke BbicoTol 2,0 M, HO ycTaHaBs-
JIUBAIOTCA NMONMApHO C MOHHMKEHHEM Ha OLHY CTYINeHb, T. €. Ha
30—40 cm. B BepTHKATbHBIX IJIOCKOCTAX CTyNEeHeH B MecTax,
rle BO3MOXeH BhlBaJl TPYHTA, YKJaAbIBAIOT KOPOTKHE NOCKH
rau ropbuinn. Kaxnast pama coefHHseTCs ¢ paHee YCTaHOB-
JEHHBIMH paMaMH CHayaja BPeMEHHBIM, a MOTOM NOCTOSIHHBEIM
KperJieHHeM B BHJE COeAHHHTEJbHBIX IIaHOK MAJadHOH 1,0—
1,2 m. Ilnanku Kpensitcst rBO3ASAMH K Kaxioil pame.

JIIMHa HAaKJOHHOTO BXOJAa 3aBHCHT OT BEJMYHHBI TPYHTOBOM
TOJILLH, KOTOpas omnpejaesercs Mo NPHIOMEHHIO 1. 3Has BesH-
UHHY 3alIHTHOH TPYHTOBOH TOJILH, MOXKHO MO TJIyGHHe TpaH-
IIEH H YHCHY CTYNeHeH OnpefelUTh HYKHYIO JJIHHY HaKJIOH-
HOTO YdYacTka,

ITo noctuxenuu TpeGyeMoii IJyOMHBI HAKJIOHHBI YYacTOK
[IEpeXOUT B TOPH3OHTAJIBHYIO rajepelo pauHoit 2—2,5 m. ITo
OKOHYaHWH MPOXOAKH FOPH3OHTAJbHOIO YYaCTKa BXOJa, Ha €ro
CpelliHe, y ONHOH M3 CTeH yCTAHABJMBAlOT OMOPHYIO paMy IJs
LPOXOAKHM BHIDAGOTKH OCHOBHOrO [OMeIUEHHSl JJHHOH 2,5—
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3,0 ». OmopHasi paMa MOMKeT GbITb CMellleHa B CTOPOHY OCHOB-
HOMO NMOMCLIEHHS Ha JHHHIO CTOEK paM rajepem. Benen 3a
ONMOPHOK paMoil yCTaHABJHBAIOTCS PaMbl ABEPHOH KOPOOKH IPo-
aerom B cBery 0,6 #. CTollkH paM NBepHOH KOpPOOKH AejaroTcs
N0 AJMHe, PAaBHOH BLICOTE PaM OCHOBHOro MOMELIeHHS, T. €.
2,2 M, ¢ TeM uTOOBl OMepeTb MX KOHIAMH Ha JeXeHb H Iepe-
kaanuHy 3tHX paM. Ilocne Toro Kak Impoxoaxa BhIpaGOTKH
OCHOBHOTO MOMeIlgHHsl 3aKOHYeHa, Tepe] BXOJOM B OCHOBHOE
NoMellle e CJeAyeT YCTAHOBHTD 3aIIHTHO-TepMeTHYECKYIO JiBeph,
a B Havajie BXOJa YCTaHOBHTb OTKMIHOH MHT-3KpaH. OCHOBHOE
noMelnexMe oGopyayercs IBYXBAPYCHBIMH HapaMu — IONapHO
BBEpXY H BHM3Y, I[IPH TOM OOHH W3 HHXKHHX Hap OTKHIHbIe.
Kpome Hap, ycTpauBaercsi ckaMeHKa.

3Hasi MOPANOK MPOH3BOACTBA PAGOT MO BO3BEACHHIO GJIHH-
Laxa C HAKJOHHbIM BXOJOM, CJefyeT OpraHH3oBaTb paboTy
TaK, 4TOOBl 3aKOHYHTb NOCTPOHKY YKDHITHS LS OTHEJEHHS HJIH
pacuera B Kpardaifimine cpoxkd. [nd Bo3BeaeHHs GiHHAaXKa
1e006X0HMO BBIIENHTD KOMAaHAy B COCTaBe ueTblpeX — NSATH ue-
JJOBEK ¢ HeoOGXOIMMbIM HHCTPYMEHTOM H OIpefesleHHBIM KOJH-
yecTBOM MaTepHaa,

Ilpu ycrpolicTBe HayaJbHOIO BXOJHOrO ydacTka Tpoe H3
KOMaHJIbl 3aHUMaiorcs yrayOuieHHeM TpaHlled U OTPBIBKOH
y4acTKa BXOJa; IBOe 3aHHMAIOTCH 3aroTOBKOH 3/1eMeHTOB Kpenl-
JeHWs W3 MOJBe3eHHOr0 MarepHaja H ycranoBkol ux. Muorzma
9JIeMeHThl KPEeIJIeHHsS MOTYT NOCTaBJATHCS B rOTOBOM BHJIE, H
TOTJ]a KOMaHJa MOXKEeT COCTOATb M3 yeThipex uesosek. ITocie
YCTPOHCTBA BXOAHOTO OTBEPCTHS KOMaHAa MPHCTYMaeT K Ipo-
XOJ/lKe BXOJla H OCHOBHOI'O ITOMEILEHHUsI; IPH ITOM CJlelyeT HMeTb
B BHAY, 4TO B YCTOHUMBHIX MOPOJAaX YCTaHOBKY KpelJeHHs
MOKHO IPOH3BOLHTb CAMOCTOSTENbHOMN IPYINOH KPemHJbIINKOB,
4TO O3BOJISET COCPENOTOHHTh OCHOBHOE BHHMaHHe Ha paspa-
6oTKe TpyHTa, Kak Ha IJIaBHOM BHJe paboT, OT KOTOPOro 3apH-
CHT CKOpOCTb NpPOXOAKH Bhipa6orok. IlosToMy npu paspaborke
IPYHTa HeoGXOAHMO BO3MOXHO Yalle NPOHU3BOAHTbL CMEHY 3a-
6oiiuKoB KpenuabliHKaMH. CocTaB KOMaHAbl CleayeT paclnpe-
AeNUTh CJaelyloIHM 00pasoM: OAHOrO YeJOBeKa [OCTABHTb Ha
paspaboTky rpyHra B 3a0oe, AByX Ha3HaYHTb Ha 3aroTOBKY H
YCTaHOBKY KpellJleHHs M 1Ba YesoBeka — y6HupaTth paspaboTaH-
HHIH IPYHT OT 3a00s1 Ha OpyCTBepE! TPAaHLUEH HJHM XOABl COOG-
LIeHHd,

Ycenex pa6or no npoxoake GyaeT 3aBHCETb OT CKOPOCTH MpPO-
IBHXKeHus 3a604. EciH pa3Mepel monmepeyHOro CeueHHsl BXOJ-
Ho#i ranepeu B cBety — 0,8 X 2,0 M, To, YuuTbIBasi UCMOJb30BA-
HHE IJIS1 KpelyleHHst 6pycuyaTRIX paM, MonepeyHoe CedeHHe Bbi-
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pa6oTku 10KHO ObITh | 3 2,2 M. 3HAUHT, WIS NPONBHIKEHHS
nepaGoTKU Ha 1 noe. s HeOGXONUMO BHIHYTb 2,2 M° rpyHTa.

Ecin yuecTb, YTO HIpPH pa3paboTke MeXaHH3HPOBAHHEIM .HH-
CTPYMEHTOM TAaKHX YCTOHUHBBIX MOPOM, KaK IVIHHA H CYIVIHHOK,
HopMa BeipaGoTku Gyner 0,7 m3/wac (npunoxenue 2), To CKo-
pocTb mpoXoAxH coctasaser 0,7 : 2,2 = 0,315 no2. M B uac, UIH
sa 10-yacosoit paGounii neHn no 3,0 noe. M.

IIpu xpennenun BuipaGOTKH JEePEBSHHBIMH |paMaMH M3
GpycbeB 10 X 15 cu 3a pabounit nedb norpefyercss yCTaHOBHTE
3,0:0,15=20 pam. Ilpy HopmMe Ha yCTaHOBKY ONHOH paMbl
15 muuyt Ha Bce 20 paM moTpeGyeTcd 3aTpaTHThb O 4acoB.
OcranbHoe BpeMsi pabouero AHs OyAeT 3aTpaueHo Ha . 3aro-
TOBKY paM KpelJieHHs H Ha paboTel Mo BHYTpeHHeMy o6opyno-
panuio. Ilpy JnocraBke K MecTy pafoT TOTOBBIX 3JEMEHTOB
06aeNKH U 0GOPYIOBAaHHSA KPENHJbLIHKH, HMes HelOJHYI 3a-
rpy3Ky, rmoouepeiHO NOIMEHSIOT cosfaTa, paborarollero B 3a-
Goe, H TeM CIIOCOGCTBYIOT YBEJHYEHHIO CKOPOCTH MPOXOIKH.

3Has CKOPOCTb NPOXOAKH M INIOWIAAb MOMNEPeyHOTO CeYeHHS
raJepen, MOMKHO OIIpPefesuTh 00beM BEIHYTONC 3a JeHb I'DYHTA,
KOTOpBIfi B JaHHOM ciyyae 6yner paBHATbed 3 X 2,2 = 6,6 M3,
Takofi 06beM IpyHTa ABOe COJJAT BIOJHE MOIYT y6paTh U3 3a-
6o B OTBaJ 32 PabOUHi INeHb; IPH STOM CIACAYET B HaYaJbHBEIA
nepuod paGoT OTHOCHTh TPYHT Ha BpPycTBepsl NOAAJBIIE OT
MecTa BO3BeJleHHs GUIHHAaXKa W NpHOMHKATBCA K ITOMY MeCTy
no Mmepe yray6JieHHs: 3a60sl.

Takum o6pasoM, BXOAHAA rajepes JMIHHOH 6 4 MOXKeT GHIThH
npoiifeHa 3a ABa AHs. BeipaGoTka OCHOBHOrO NOMeLIEHUS NpH
KpelJleHHH ee paMaMH H3 GpycbeB GYAeT MPOXOIHMTBECA CO CKO-
pocteio 0,7 : (1,2 X< 2,2) = 0,26 noe. # B yac UJIH NPUMEPHO A0
2 m B neHb, T. e. pabora 6yJeT 3aKOHYEHA TaKKe 3a JBa MIHA.

CrienosarenbHo, GIHHAAXK YKAa3aHHOIO THIIA B MATKHX YCTOMH-
YHBEIX TPYHTAxX MOXKeT ObITb IIOCTPOEH KOMaHAOH B 5 uesoBEK
NpHMepHO 3a 4 [HS TPH HCINOJb30BAHHH TOTOBEIX 3JIEMEHTOB
kpenyenus. I[Ipu atom norpebyerca H3pacxoZoBaTh CJeAyollee
KOJIHYeCTBO MaTepHaJa: .

— 151 KPEIUIeHHs] KpyTocTelt TpaHIIeH Ha yyacTKe AJAHHOH
2 m: pocox X 20 cm, anuHOH 2 M — 12 wir. (0,22 M3) uim
xepneit nuamernpom 10 cm, pomHol 2 m — 20 wr. (0,32 M3);

— NJIs M3rOTOBJICHHS DACMOPHLIX paM IpPH YCTPOMCTBe Ha-:
YaJILHOTO y4acTka Bxoja: 6pyceeB 15 < 15 cmM, pauHOM 4 M ~—
4 wr. (0,36 #3) uau Gpesen guaMerpoM 16 cm, niuHOH 4 M —
4 wr, (0,305 u3);

— JIJIs1 H3TOTOBJIEHHSI 3JeMEHTOB KpeTJIeHHs HaKJOHHOIO
ydactka: OpycbeB ceuenHeM 10X 15 cm, pnuuo#t 6,0 M —

37.



22 wr. (2,256 x?), nocox 33 20 cm, nauuoit 6,6 m — 28 mr.
(2,08 u3);

— JJ1s H3TOTOBJEHHs OIOpHOH paMbl: 6pyckeB 15 XX 15 cu,
aauHOH 6,0 M — 1 wr. (0,11 M3);

— I H3rOTOBJeHHsl  OBepHOH  KopoOGku:  6pycbeB
15 X 15 em, nauuoit 6,0 » — 2 wr. (0,22 x3);

— JJs  M3TOTOBJIEHHS  3allUTHO-repMEeTHYECKOH JBepH:
6pycweB 10 X 15 cm, nauno#t 6,0 # — 1 wr. (0,11 M3), nocok
2,5 X 18 cm, pauHoit 6,6 # — 1 wr. (0,04 #3);

— IJIs H3rOTOBJIEHHS Hap M cKaMeek: nocok 2,5 X 18 ca,
anunoit 6,6 # — 5 wt. (0,2 M%), 6pycwes 7,5 X 7,5 cM, nauHOH
6,6 # — 9 wr. (0,03 x?).

Bcero norpebyercs sartpatuth 5,31 M3 jecomarepHalga.
Ecan sneMeHTBl KpensieHMsi BuIpaBOTOK OYAyT clesaHbBl H3 Ha-
KaTHHKa guaMerpoM 12 cm, 1o mnorpebyercs no 7,0 M3 jeco-
MaTepHaJa.

BnuHpaM ¢ wmaxTHbIM BXONOM ualle BCEro ycTpaHBaercs
MPUMKHYTBIM K TpaHILee HIH XOo4y coobuleHus. B Tom Mecte,
rie HaMeyaeTcsi YyCcThe IIaXTHOMO BxoJa OJHHAaXa, NenaloT
yIJyOneHHe TpaHIIeM MJIH XO0#a cooOlleHHs 10 OTMeTKH
1,8—2,0 #. KpyTocTd yriy6eHHOrO y4yacTKa TpaHIUeH IJIHHOH
2,0 & yKpemnsioT NOCKaMH HJIH KepAaMH (KpoMe MecTa, TAe
fiyner ycTpauBaTbCsi IIaxTHHH Bhixoa). [Tocne 3roro B TOM
MecTe, rje GyaeT BXOH, OTPBLIBAIOT CAMHBIM CIOcOGOM HHILIY
1,23 1,2 M. PasMep HHIUM B IJIaHe 3aBHCHT OT TOJIIMHBI 3J€-
MEHTOB KpellJIeHHsl ¥ pa3MepoB lIaXxTHoro BxoJa. B Haulem ciy-
Yae NpH MoONepPeyHOM CedyeHHH WaxTHoro Bxofa 1 X1 x u ceye-
HHH 3J1eMeHTOB KpemieHusi waxthl 10 X 15 ex pasmepn mome-
PEeUYHOro CeueHHs LIAaXThl BYepHe Oynyt cocrasaatb 1,2 X 1,2 .
B oTprITYIO HHIIY YCTAHABIHMBAIOT 3JIEMEHTHl KpeMJeHHs IIaXThl
TakuM o6pazoM, 4ToObl CO CTOPOHBI TpPaHUIEH OCTaBaJjCid BXOJ
B 3Ty HUIIY. C 3TOH Lesblo Ha JHO HHLIM, KOTOpOe IGyAeT HHXKe
IHa TpaHweH Ha 30 cu, yKIaoblBaeTCs paMa KpenJieHHs IaxThl.

ITpaBHJILHOCTD YCTAHOBKM paMbl NpOBepsieTcss NO YPOBHIO
# mabJ/IoHy, TaK KaK paMa JOJKHa GbITb YCTAaHOBJEHA TOPH30H-
TaJbHO W MMETb npfMble yrasl. Ha yJoxKeHHYI0O paMy co cTO-
POHBl TpaHIIEH YCTaHAB/JIHBAKT H BPEMEHHO PACKPENJSIOT pac-
nopHyio pamy u3 GpycbeB 15 X 15 em (puc. 22). 3atem HauH-
HAIOT YKJa/JblBaTh CHU3Y BBEPX IIOCJefylollHe paMbl KperseHHs
WwaxThl 6e3 3/JeMEHTa CO CTOPOHBI TPaHLIEH, OmHpas CBOGOAHBIE
KOHIBI OGOKOBBIX 3JIeMEHTOB HA PACMOPHYH paMy; IIpH 3TOM
KOHILbI GOKOBBIX 2JIEMEHTOB JOJIXKIIBl HMETb BbIpe3 CO CTOpPOHBI
pacropHo# paMmbl Ha !/s cBoeif TomwMHbL. B nmocaenHiolo oue-
pelb yKJaAblBaeTcs 3aKjajgHas paMa.
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Bee smeMeHTHl CKpeIJIIIOTCH COeNHHHTENbHBIMH MJaHKaMH.
Ilnanky B npefenax HULIM NPHOHBAIOTCA B yryax WIAXTHI, YTO
YBEJHUHBAET KECTKOCTb OTOJIOBKA.

B npemenax yiay6uieHHOrO ydYacTka TpaHIUeH ycraHaBJjH-
BAIOTCA [IB& PACMOPHbIe PaMbl, yAepKHUBaAIOIlHe ONeXKIYy KPYyTO-
CTell 3TOro yyacTka H OJHOBPEMEHHO NPOTHBOAEHCTBYIOLLIHE
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Puc. 22. OronoBox HIAXTHOrO BXOZa

CABHT'Y IIAXTHOTO OrOJIOBKA B CTOPOHY TpaHlIeH. DJeMeHTH
KpenJieHHsl 1IaXThl [PH YCTaHOBKE paM MOTYT CONMpAraTthbcsd, Kak
TI0Ka3aHo Ha pHC. 23.

PaGoThl mo KpensieHHIO KaK KpyTocTefl TpaHIUeH, Tak M CTe-
HOK HHIUH He NOJXKHBl HapyllaThb OCHOBHOI'O Mpollecca paspa-
60TKH NOpoAkl B 3ab0e, KOTOPBHIH B YCTOHUHBBIX IPYHTaXx HIET
HelpepEIBHO.

Jns ycrpoiictBa 6annaaxa HeoOXOLHMO Ha3HAUHTL KOMAHLY
B 4—b5 yenoBek. B nmepuox obopynoBanisi BXOAHOTO ydacTKa
IaXTe JBa YeJoBeKa pa3paGaThlBAlOT T'PYHT H JBOE 3aHATH
KperyieHHeM YriyOieHHOr0 ydacTka TpaHIIEH M BXOIHOrO
ydacTKa WaxThl. Bo BpeMs HpPOXOJKM LIAXThl, HayMHasd HHKe
AHA TpaHUIeH, OJHH YesJoBeK paboraer B waxTe (paspabarsl-
BaeT IPYHT, YCTAHABJHBAET KPeNJeHHe H NPOH3BOAUT HOIPY3KY
TPYHTa B TPAHCIODTHbIE CPeJCTBa), APYroff 3aHAT MapKHPOBKOH
KpeIlUIeHHS, a OcTaJjbHble NBOe yGHPAIOT TPYHT B OTBAJ M MNOA-
HOCAT 3JIEMEHTHl KpellJIeHHS.
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_PaspaGoTKy rpyHra B maxrte B YCTOHUHBBIX TpyHTaX MOMKHO
NPOH3BOAUTL Ha TJAYOUHY Tpex — NATH .paM Ge3 MOCTaHOBKH
KpeIlJIeHHs], [I0C/Ie Yero HYKHO NOCTaBHTh Kpenb. UToGHl yBeAH-
YHTb. [IPOH3BOAHUTE/ILHOCTD IO NPOXOAKE LIAXTH, CJELYeT Yepes’
Kaxnele |—2 yaca paGoThl TOAMEHATDH.3a0oHIMKA KeM-aHO0:
H3 yHcna PAGOTAIOLIUX HaBepXy. 2 Cam

Mpuwubnar,
nnawka

Puc. 23, DnemeHTH KpensieHHs WIaXThl:

a - 3aKjJajHas  pamMa ¢  CONPSIKeHHAMH  Y3JI0B

BosnepeBa; 6 — gouiatasi paMa ¢ COMPSMKEeHHAMH

Y3JI0B NpPH MNOMOLIH NPHIIHBHBIX NJIAHOK;, 8 — JOLia-

Tas pama C COMpPSKEeHHAMH Y3J0B Ha IIHNAX; &—

6pycuaTas pamMa ¢ CONpSIIKEHHAMH Y3J0B BMOA-
ZAepeBa

YcraHoB/IeHHBle DaMBl KPeIUIeHHsl LIaXThl NPOBEPSIOTCA H
CKPeIJISIIOTC C TNpeAblIYIIHMH paMaMH COeJIHHHTEJbHBIMH
naaHkamu. CKOpOCTb MPOXOJKH IIAXTH IPH paspaboTke rpyHra
MEeXaHU3HPOBAaHHBIM HHCTPYMEHTOM OTpelesHTCSl YCnexoM pa-’
GOTHL OJHOI'O YeloBeka (NOJIOBHOTO 3aboiillmnka). '

Pacxon paGouell CHJIbI Ha KaXXAblfl IIOrOHHBIH MeTP LIAXTHI,
a Takxe ycrnex paGoThl MO NPOXOAKE IIAXTH 3a JeHb Ompene-
JSI0TCA CIEAYIOUIUM PacueTOM: .

. — Ha pa3paboTKy T[JHHUCTOTO TpPyHTa TNpH HOpMe

0,7 m3/uac (npunoxenue 2) (1,2>1,2X1,0) : 0,72=2 uen.-yac.;
. — Ha morpysky nopoasl npu Hopme 1,2 m¥/uac (1,2<1,2X
%1,0) : 1,2=1,2 uen.-yaca;

— Ha Kpemnenne 1 noe. » Beipa6oTku npu HopMe 0,6 waca
ka | pamy (Ha | noe. m maxTel HeOGXOAMMO MMeTb 5 paM H3
Gpycbes ceuenneM 10320) norpebyercs 5 X 0,6 = 3,0 ges.-uac.
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-Bcero na 1 noe. m maxrtbl 3aGOHLUMKY HeOOXOLHMO 3aTpa-
THTE 2 + | + 3 = 6,0 ges.-uac.

"~ Takum. o6pasoM, 3a 10-uacoBoit pabouuit AeHb MOXKHO
mpoiitn 10 : 6,0 = 1,65 nce. M 1WaxXThHL

VuuThiBas, YTO 9acTh WIAXTH (HHLIA) raAyOuHHOH 2,3 M OyxeT
MpoiiZleHa OTKPHITBIM CHoco6oM, MPOXOAKa BCero IIAaXTHOro
BXoja Oyher 3aKOHYeHa 3a 3 HHf.

[Tocne oxoHuaHHs NMPOXOOKH IIaXThl OPHCTYMAKT K IpoO-
XOIKe BBIPAGOTKH OCHOBHOIO MOMEIIEHHs, A/ 4Yero y CTEHKH
IUAaXTEl B MecTe IIPHMBIKAHHSI OCHOBHOIO [OMeEIeHHs yCTaHaB-
JUBAIOT ONOPHYIO paMy, a CTeHKY Ha BHICOTe paMbl pa3GHPaioT.
ITocne pasfiopkd 37eMeHTOB KpelJIeHHS CTeHKH OINOPHYIO. paMy
CMelIalT Ha MEeCTO pa306paHHOH cTeHKH. B OTAeNbHHIX cay-
vasgx OfopHas paMa MoKeT ObITb OCTaBJieHa B IepBOHAaYallb-
HOM TNOJIOXKEeHHH, Bcoen 3a ycTaHOBKOH OmOpHOH paMbl HauH-
HAIOT NPOXOAKY TGPHU3OHTaJbHOH BEIPabOTKH € TONePedHbIM
ceyeneM BuepHe 1,1 X 2,10 M, ¢ TeM yTOObI NOCHE YCTAHOBKH
paM M3 JOCOK D ><20 CM TIOJYYHTH IOMelleHHe ¢ nonepequM
CE'—leHHEM B ceery 1,0 X 2,0.4..

- Jlauna Bupaéomn OCHOBHONO _TIOMEIIEHHS- NpUHHMAETCs
pasHoit 3,5 m. IlpH npoxonke %rp,aﬁqma OCHOBHOro nomere-
nuf:. GUIHHAAXKa. LeNeco00pasHO QTIE/IHTh - Ipollece paspaboTKH
CpyHTa 0T npofiecca YCTaHOBKH, Kpelyiewus. B arom .ciyuae
OOMH 4YejloBeK OyJeT paspaGarbiBaTh IIOPOLY, ABa UejJOBEKA —
YCTaHaBJHBATL KpelieHHe W TPY3HTb IOPOAY B TPAaHCIOPTHHIE
CpefcTBA H JBa YejOBeKa Ha IOBEPXHOCTH OyayT yBHpaThb
TPYHT B OTBaJ M NOJHOCHTb 3JIEMEHTH KPEIJeHHS.

Ycnex pa6or 6ygeT 3aBHCETh OT CKOPOCTH pa3paGOTKH MO-
POZibl, TaK KaK OCTaJbHEle PAGOTH MOLYT BBINOJHATHECSA TOPA3A0
6nicTpee; NOSTOMY HEOOXOMMMO Yalle CMeHATh 3aGOHLIHKOB.

Ilpn paGore MexaHH3HPOBAHHLIM HHCTPYMEHTOM HOpMA BbI-
paboTku- coctaBasier 0,7 m3/uac. CxopocTb -NIPOXOAKH B 3TOM
cIydae (C y4eTOM HCMoONB30BAHHA JOLIATOTO KpelJieHus) Gyner
0,7: (1,13X2,13<1,0) =~ 0,3 noe. #» B vac uan 3,0 noe. M 3a
10-gacoBoii paGouuii genb. CienoBaTe/NbHO, BHIPAGOTKA OCHOB-
HOro NOMeIleHHs ,u,mmon 3,5 s Moxer 6bITb npofifeHa sa
1,0—1,5 qus: . -

Ho OKOHYAHHH TPOXOIKH 3TOH BmpaﬁoTKH B HEH yCTaHaB-
JHMBaeTCs 3aUIMTHO-TepMeTHYeCKas ABepb, YCTPaUBAIOTCS ABYX'b-
SIDYCHBIE HAapHI.

Heo6xoaumo, uTo6Hl ABEPH YCTAHABIMBATHCh HA YIaJeHHH
0,7—0,8 # OT mpUMBIKalOLlell CTeHKH WIAXThl, YTO MO3BOJIAET
OTKPLITh JBepb JaKe B CJyyae YaCTHYHOTO 3aBaja LIAXTHOTO
BXOZ1a.

41



Ecnn GUHHAAMXK HCIOJb3yeTcs KaK YKpbITHe AJs TNoApasie-
JIeHHsl, TO CJIeAYyeT CBepXy HaJ IUaxXTol YJIOXKHTb HakaT M Ha-
ChLIMAaTb Ha Hero cJoif 3eMJIH; ecau Xe GAMHIAXK HCMNOJNb3YeTCs
ana HII, To Hax maxtoil ciaelyeT yCTaHOBUTb GpOHe3aKpbITHE,
a B caMoil maxte oGOpyNOBAaTb OTKHAHYIO IJIOWIAAKY AJis Ha-
Gmonarens. Bxoanoe oTBepcTHe B LIAXTHBIH BXOJ HEOOGXOIHMO
[PHKPBLIBATh OTKHAHBIM LIHTOM.

TakuMm ofpa3oM, GIMHIax NOLOOGHOrO THNA B YCTOHYHBBIX
rpyutax (CyrJIMHHKax, IJIMHAaX) Moxer OHITh BO3BEIEH KOMaH-
no#t B8 4—5 uesosek 3a 4—4,5 nus.

Jns yempoiicTBa GaHHAaxka notpebyetcs cielylollee KOJH-
YecTBO JiecoMarepHala:

— QOJf KpemJieHHs KpYTOCTeH TpaHIleH Ha yriayGJaeHHOM
yuacTke AaHHOH 2 M: focok 5 3 20 cm, nauHol 6 4 — 4 wr.
(0,22 m3), 6pycber 15 X 15 em, gnunoit 6,0 # — 3 wr. (0,36 #3);

— QIS H3TOTOBJIGHHS 3JIEMEHTOB KpelJeHHs  INaxXThl:
6pycbeB 10 XX 20 cm, nnuno#i 6,0 # — 20 wr. (1,8 #3);

— JJ1s H3TOTOBJIEHHS OMOPHOH M pacnopHoil pam: 6pycbes
15X 15 cm, nanuoit 6,4 4 — 2 wr. (0,3 #%);

— [IJis M3TOTOBJIEHHS 3JIEMEHTOB KpeIlJIeHHs rajepeH: IHo-
cox 5 X 20 cm, pauuoii 6,4 # — 18 wr. (1,15 M3);

— /s H3TOTOBJIEHHS  3allUTHO-TEPMETHYECKOH  JBepH:
6pycoeB 10 X 20 cm, nnunoit 6,0 # — 1 wr. (0,09 m3), nocok
2,5 X 18 cu, paunoit 6,0 # — 1 mr. (0,02 M3);

— JJ1s M3TOTOBJIEHHS ABEPHBIX KOPO6GOK: GpycbeB 15X 15 e,
anuHoi 6,0 # — 2 wr. (0,25 M3);

— JIJI H3rOTOBJIEHHS HApP H CKaMelikH: 6pycbeB 7,5X7,5 cM,
naunok 6,6 » — 10 wr. (0,03 #3), nocok 2,5 X 18 eu, anunoi
6,6 » — 5 wr, (0,2 M3).

Bcero norpebyerca sarparurs 4,42 u3 nusomarepuasa.

4. Boasenenue nosaeBoro noaszeMHoro yGexuma
Ha 10—20 yenoBex

Ho nmocTpoiiky J1060r0 NOA3EMHOr0 COOPYKEHHs IPOBOAUTCS
reoJIoro-HHKeHepHas pasBelka MeCTHOCTH; Ha OCHOBE JaHHBIX
3TOH pasBeKH yTOUHSETCS MEeCTO MOCTPOHKH COOPYXKEHHs, pe-
LIaloTCsA BONPOCH! OpraHH3alHH paboT, COCTaB/fAETCS IOCanoy-
HBIH TJ1aH COOPYXKeHHsS, a TaKxkKe IPOH3BOAHTCA pPa3bHBKa U
rnocajka COOpYHEHHA Ha BHIODAHHOM MeCTe,

I[TocTpoiiky MoJA3eMHOro COOPYEHHS HAUHHAIOT ¢ YCTPOH-
CTBa €ro BXOAO0B. Tak Kak cOOpyxeHHe HMeeT OCHOBHOH BXOJ
(rOpH30HTAJIbHBIA HJIH HAKJIOHHBIH) H 3aNlacHblil B BH/AE IIAXThI
(cM. puc. 4), unesecooBpasHo padGuThb ero Ha ABa y4YacTKa H
HA3HAYATb Ha HUX JBE€ KOMaHIHL
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Pa6oTh no nocTpolike COOPYKEHHS MOXKHO BeCTH B JIBE HJIH
Tpu cMeHbl. Kaxnas cMeHa paGoraer B TeueHue 8 uwacos. [Ipu
HAJUYHH JOCTATOYHOrO BPEMEHH M IIPH HeNOCTaTke Jiojed pa-
GOTHE MOXKHO BeCTH H B OJHY CMEHY.

Pa6orel 1o nocrpoiike MOA3€MHOrO COOpPYXKEHHS NpPH HaJH-
YHH TNOTOBHIX 3JIEMEHTOB KpPeNJIeHHS MOXKHO pa3fHTb B OCHOB-
HOM Ha TpU omepalHu: pa3paborTxka rpyHTa B 3a60e, TpaHCIOp-
THPOBKA MOPOJBl M MaTepHaJIOB M YCTaHOBKa KpeIeHHS.

YeTpolicTBO OCHOBHOTIO BX0[a

OcHoBHblE BXOIbl B COOpPYXKEHHSIX GOJBIIOr0 06beMa MOryT
6bITb TOPH3OHTAJbHEIMH HJIH HAKJOHHBIMH H PeJKO IAaXTHOrO
8

Paspes no N1

Puc. 24. Paalupka Bpeaku A/ FOPH3OHTA/JbHOTO BXOAA
B CPeANHX FpyHTax:

1 — BxoaHas GpycyaTad pama; 2 — NOXKOCH; & — YNOpHLIA
6pyc; 4 — KoJbAl

THNA, YCTpOHCTBO BPE3KH Ha CKaTe OCYUIeCTBJSETCH CAeyIo-
wum nyrem. Ilepen wauajoM paGoT, MOJAbL3YSCH TOCANOIHBIM-
IJIaHOM, HaMeualoT BXOJ 3a0uMBKOH Kona A (puc. 24), Kotophlii

43



0603HayaeT Haya/lo BpPe3KH Ha YpOBHe mopora (Bepxa JemkHs
BXOAHOH pawmbl). UYepes kon A mnposelrnBaercsi Ocb BXOAa
H 3aKpensercss AByMsa BexamMu b u B. 3areM nmo ocu Bxoza
croco6oM BaTEPNAcOBKH ! HAXOIMTCH KOHEl BPE3KH H MECTO
YCTaHOBKH mepBoil BxogHo# pamul. Konen Bpesku ofc3Hadaercs
KOJIOMAF, sabuBaeMbIM Ha OCH BXojga Ha 2,5—2,8 M BhHlue
kona A.
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Puc. 25. yCTaHOBKa BXOIHOH GpycyaTofi paMbl H 3JeMeH-
TOB KpeIlIeHHs BO Bpe3ke

ITpu ycrpoiicTBe Bpe3kH Ha POBHOH MOBepxHoCTH Koo I 3a-
GuBaercsl Ha paccrositHun 5,0 # or koaa A. Jlanee xak Jaas
CKaTa, TakK M [/ POBHOH MECTHOCTH OT KoJa A Cleayer oTJIo-
XKHUTh BNPABO U BJIEBO paccTosHus no 70 ¢M, a ot koma [ ~ no
1,2 m. TTonyuenHble ueThipe TOYKH 0G0O3HAYAIOTCS KOJBIIIKAMH.
[Tpy nomolL 3THX KOJEILUKOB M IIHYpa NPOH3BOJIUTCH TPACCH-

! Cnoco6 BaTepnacoBKH NpHMEHSeTCA s onpejeJeHHst NPEBBIIEHAS
oanof TOYKM HajA ApYyrofi NMyTeM IOCJENeBaTeNbHONH MepecTaHOBKH aa-rep—
naca mo OTAeMbHbIM Y4acTKaM [IPH MOMOIIH peekK. -



poBka ouepranus Bpeskn. Koabs Taxxke saupatorcs Ha mepe-
CEeUeHHH Ocell OCHOBHOTO BXOJa H OCHCBHOrO MOMeLIEHHs, a
Takxke B nenrpe waxt. [Tocae aToro npoussogurcs paspaboTka
rpyura Bpeskd. 4—6 4yesoBeK MOTYT BHIMOJHHTH 3Ty paboTy 3a
1—2 yaca B 3aBHCHMOCTH OT JIJIHHBI BPeSKH H IJIOTHOCTH pas-
pabGaTbiBaeMoro rpyHura, BpesaBiunce B IpYHT B COOTBETCTBHH C
NPOHU3BEJEHHONH TPACCHPOBKOH H BBIPOBHHB IIOAOLIBY BpPE3KH
(Ha ckaTax OHa OyIeT rOPH3OHTAJbHOM, a Ha TOPH3OHTAJbHOH
TNIOBEPXHOCTH — HAKJIOHHOH), YCTaHABJMBAIOT INEpBYIO BXOAHYIO
pamy (puc. 25). Eciu BXOZ ycTpamBaeTcs M3 TpaHILeH, pas-
OGMBKa Bpe3KH He NPOH3BOAMTCA. B 3TOM Cllyyae KoJj sabHBaeTcs
Ha OCH BXOJla B MeCTe YCTaHOBKH IepBOH paMbl H IPOBELIH-
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Puc. 26. YcTpoiicTBo BXoAHOH paMbl H3 GpeBeH

Baetcsl ocb Bxosa. Ileppas 1 mocienylomiue ABe — TPH paMbl
NOMKHB GeITh Gosee mpounbeiMu. Ha puc. 26 nmokasano B pas-
pese KpenJeHHe Haua/JbHOIO y4yacTka TOPH30HTAJbHOTO BX0AA €
yCTpoHCTBOM GpeBEeHYATOH BXOAHOH pPaMHI.

JlexkeHb paMbl BPHIBAIOT TaK, 4YTOOB OH OB Ha OJHOM
YDOBHE ¢ FOPH3OHTAJbHON MOAOLIBOH Bpe3a, MPaBUJbHOCTL €TI0
YKJIaJKH TPOBEPSAIOT NPH NMOMOIUHM ypoBHs. Pama nonxkHa OBHITb
VCTAHOBJIEHA CTPOrO BePTHKAJbHO. IlJif 3TOro oHa mpoBepsieTcs
OTBECOM H 3aKpelJsercsd MOJKOCaMH.

CobpanHass pamMa 3akpemysercs Ha MecTe HECKOJbKHMH
KOJIbIIIKAMH, BOHBAeMbIMH B TPYHT IO CTOPOHaM CTOEK H Haj
nepekjanuuoit. Ilocse 3TOrO0 HemocpeACTBEHHO MPHCTYNMAIOT K
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yCTPOACTBY rOPH30HTAJNIBHOTO BX0ONd HJIH €My MPHUIAloT HAKJOH
B 3aBHCHMOCTH OT pejbeha MecTHOCTH H TpeOyeMoO# 3ailHTHOH
TOJILIH.

[1pu yctpoiicTBe BXOIHOH raliepeH, IIHPHHA KOTOPOH B CBETY
paBHa 1,0 M, 3a6oil Gyner uMmeTh wHpuyy 1,20 M; noatomy B

o T

Puc. 27. Hava/so npoxoakH ropuacHTaJbHOro BXOAA

3a60e MOXKHO IIOCTaBHTb TOJBKO OfHOro cospara (puc. 27).
JIBa cospmara, paspaGaTbiBas MOPOAY INHEBMOHHCTPYMEHTOM
norepeMeHHo, 3a 8-4acoBYl0 CMeHY MNPOHAYT B IJIHHHCTOM
rpynte oxoJo 1,9 noa. » Bxoauoil ranepeu ceuennem 1,03<2,0 x.

ITpu paspabGoTke IIMHHCTOTO TPYHTAa W IPH OTCYTCTBHH Me-
XaHH3UPOBAHHOTO MHCTPYMeHTa paboThl MOXKHO OCYLIECTBJIATDH
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BPYYHYIO. quﬂaﬂ paspaGoTka rpyHTa NpOH3BOAHTCA TakiKe €
verpoficrBoM BpyGa H nocienylolium o6BajsoM nopoas. Ilpu
paspaboTKe KpPEeNKHX FPYHTOB BPY4YHYIO Ha OJHOro 3aGoHLIMKa
(rotoBHOrO camepa) HeoGXOOHMO HMeTb KHPKY, ABa KJHHA,
PYYHHK, JIOM, JIONATy H Napy HaKOJeHHHKOB.

HenpepsiBHO paspabartbiBath NOPOAY H yCTaHaBAMBaTh
KpEIIeHHe B BEIPAGOTKE BO3MOXKHO TOJIBKO NPH CBOEBPEMEHHOM
y6opke mopoipl OT 3a60st H ee TpaHcnopTuposke. Kpome Toro,
caenyer Tak¥e ofecrieyHBaTh CBOEBPEMEHHYIO NOJady 3JeMeH-
TOB Kpemsienusi K 3a6oro. Ilorpyaky mopojbl, TPaHCIOPTHPOBKY
€e B OTBaJl, a TAKXe YCTAHOBKY KpeIJIeHHs TPOHM3BOJAT Clle-
IIHaJbHO BBIIEJEeHHble COMZATH, KOTOPEIE JOJKHBI BLINOJHATH
BCIO 3Ty pa6ory TaK, YToOH TeMn paboTh 3a60HIHKOB He CHH-
xKaJcs.

Ha y6opky | M3 nopoasl (B mioTHOM Tese) oT 3abosi ¢ MO-
IPY3KOil ee BPYyuYHYyl0 B MHHHBIe TeJleXXKH TpebyeTca | yes.-dac,
Ha OTKAaTKy | M® mOpofbl B MHHHBIX TeJeXKax Ha paccTOfHHE
10 70 # HeoO6xomumo 1,4 uesn.-uaca. Ilpu cpenneir ckopoctu npo-
xoakH Bxonuoll rasepeu 1,90 noa. M 3a 8-yacoBywo cMeHy Ha
TPAHCIOPTHHIE pafoTel HeobxoguMmo 3atpatith 1,2 XX 2 X
X 1,90 X 2,4 ~ 12 ues.-yac.

Uro6rl CBOEBpeMeHHO Y6paThb OT 3a60si MOPOAY H OTBE3TH
ee K MecTy OTBaJa, cjlellyeT BBIIEJHTb J[Ba 4YeJOBeKa: OJHH
yeJJoBeK Gyner ybHpaTh mopoly OT 32005l H TPY3HTb €€ B MHH-
Hble TeJEeXKH, APYrod — OTBO3HTL €€ K MEeCTy OTBaJja, OH Xe
fydeT MOABO3HTb JNEMEHTHl KpelJieHHs XK 3a6oio.

. B cpennux rpynrax paspaGoTKy NMoOpoAbl BeAyT Ha IUHPHHY
ABYX H GoJiee paM 6e3 yCTZHOBKH KpeIJIeHHSI (B 3aBHCHMOCTH
OT YCTOHUHBOCTH NOPOABI); KpPeNJIeHHe IIPH 3TOM YCTaHaBJIH-
EaeTCs ClelHa]bHBIM HapsJA0M KpenuJblikkoB. B Hamem cay-
yae BBHIPAaGOTKH KPenaTCs CHJOLINBIM KpelJeHHeM U3 GpycuaTslx
HJM [UIACTHHHBIX paM.

C6opky paMbl HaYHHAIOT C YKJIAJKH JIEXKHs, 3aTeM yCTaHaB-
NMBAIOT CTOHKH, BBOAAT NepPeKJaIHHBI, MPOBEPSIOT MMOJOXKEeHHS
paMbl OTBECOM M YDOBHEM, 3aKaHYMBAIOT YCTAHOBKY paMbl IpH-
KpelnJleHHeM ee BpeMeHHBLIMH COCHAHHHTE/JbHBIMH MJIaHKaMH K
paHee mnocraBjeHHbIM paMaM. Ilocjie 3TOro mycToThl MeXAIy
KOHCTPYKIMEH H NOPONOH 3a0MBAIOT JePHHHAMH HJH NPYHTOM.

[TocraBuB nmATb — LIECTb paM, COETHHAIOT HX MeXAy coGOH
COENAHHHTE/IbHBIMH IVIAHKAMH MO JBe € KaxKAOH CTOPOHBI Tra-
Jepeu.

B wmecTe conpsiKeHHst rajieped € IIAXTOH YCTaHaBAHMBAIOT
ONIOPHYIO paMy H CKPelJISIOT ee COeJHHHTENbHBIMH MJaHKaMu
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¢ pamamu ranepeu (puc. 28). Ilocse npoxonki BXOAHOH raije-
peH HauHHAIOT MPOXOAKY BHIPaGOTKH OCHOBHOTO IOMELIEHHS.
Brixox u3 BxojHOH rajeped B OCHOBHOe IOMeleHHE OCylle-
CTBJASETCS COIVIAaCHO IPaBHJIaM, YKasaHHEIM B pasfene 1 (cM.
puc. 18). Ilepen ycraHOBKOH OMOpPHOH paMBl TpefyeTcs onpene-
JIMTh OCb HOBOI BEHpa6oTkH, Jlaa
H 3TOr0 Ha OCH BXOJHOH ranepen
f : HAXOOMTCA  TOYKA  IIOBOpPOTA,
oTMeuyaeMas Ha JieXKHe MeJIOM
(puc. 29), u npouepunBaeTcs Ha-
i npaBJieHHe OCH OCHOBHOIO IOMe-
ElE - Onoprn poun  UCHHS; TOUKA NIOBOPOTA HAXORHT-
H.| ik Csl Ha IepececueHHH ocell BXONHOI
sHy ja rajeped M OCHOBHOIO [OMelle-
Husd. 3areM YCTaHaBJHBaeTcs
1 omopHasi GpycuaTas paMma Tak,
. 1 FE=————=] urolBl OCb ONOPHOH paMbl (pHC-
- I Ka JIeXHs) COBNagana ¢ OChbi0
HF iy OCHOBHOro moMeitenus. Ha ycra-
: HOBKY OAHOH JOILAaTOH paMbl
TpeGyerca pabora ABYX uesOBEK
i B TeyeHne 20 munyt. Ha xpene-
. | K T T T 7 HHe yyacTka BXOAHOH raJiepen
— paunoit 1,90 M, cooTBeTCTBYyIOLIE-
i i ro CMeHHOH Bnlpa6oTKe, mHOTpe-

; ; 6yercsi pam umpuHoii 15 cam:
Puc. 28. Boixon #3 waxtet B ra-  1,90: 1,5 =2 13 wr. (u3 Gpycbes
JRREI0 10 XX 15 cm); Ha yCTAaHOBKY 3THX

pam HeobGxomumo 0,6 X 13=
= 7,8 yen.-yaca. Taxk Xak ycTaHaBJHBaTb KpelJieHHe OZHOMY
YeJIOBEKY HEBO3MOXKHO, TO Ha 3Ty paboTy cJeayer BLIALJIATb
IBYX YesIOBEK.

Takum o6pa3oM, ofHa CMeHa 1O NPOXOAKE BXOXHON raJe-
peH MOJKHA COCTOSITh M3 CTApIlero cMeHbl (OH Ke 3a6OMIIHK),
3a00HIlHKa, ABYX KPeNHJbIIUKOB H JIBYX YOOPLIHKOB H OTKar-
YHKOB nopozbl. Becero B cMeHe Gyner 6 uesoBek.

Ilpu paGorte B Tpu cMeHH norpedyercs KoMaHAa B 19 yeso-
BeK (B TOM YHCJe CTapUIMH KOMaHAb).

Ha npoxoaxy ranepen paunoit 15 M He0o6XOZMMO HMeTh:
BpeMsi 15:57=2,6 cyrok (3a cyTKM TPH CMeHBl NpPOHLYT
5,7 noe. m ranepen); pam u3 GpyceeB 10 X 15 cx — 100 wr.,,
paM Hu3 OpycbeB 15> 20 ¢m (a5 BLIXOAHOro yyacTka ¢ yuye-
TOM ONOPHON paMbl) — 5 WLIT.
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Bcero norpebyercs nuaoMarepuana: OpycheB AJHHOM
6,8 » — 100 mr. (10 m3), 6pycbeB namuuo# 7,2 M —5 mwr.
(1,06 m3).

IMpu paspaGorKe NOPOAB BPYYHYIO Ha YCTPOHCTBO BXOJHOM
rajseped AdHHOHA 15 M noTpe- Wi
6yercst 40 YeThIPeX CYTOK.

YerpoiicTBoO 3 2
3a0acHOroO mWaxTHOro ANTNAY

2
Al Toura~3

Paspa6otka rpysTa B max- nobopoma,

Te U B rajepee OCHOBHOTO BXO- :
Ia B OCHOBHOM OyHneT MNpOH3-
BOJUTBCA OTOOHHEIM MOJIOT-
koM. Pa3zpaborka rpyHTa B -
naxre, norpy3ka ero B G6aibu  Puc. 29. Buixox M3 BXonHO#l rage-
HJIH MHHHBIE TEJICKKH, a TaK- pern B OCHOBHOE NOMelUEHHE
Xe YCTaHOBKa KpeluieHus Oy- '
JYT BBIIOJHATBCSA OAHHM YeJOBEKOM — 3abOHILMKOM, TaK Kak B
maxre pasmepoM 1,0 X 1,0 # Goublre yeM OXHOMY 4YeJIOBEKY
pa6oraTh HeBO3MOMKHO. IIpH 3THX YCJAOBHSIX TepBHIE 2,5 noe. m
waxThl 6yAyT npoiineHs 3a 15 yacoB HAH B cpefHeM CKOPOCTE
npoxonku 6yner cocrasaatk 0,17 noe. u B yac.

B nanbhefiniem npoxoxka GyJeT BECTHCh €O CKODOCTBIO
| noa. m 3a 8-uacoByio cMeHy; nNoTpefHOE BpeMd MPH 3TOM pac-
npepessieTcs clAeIyloHM 06pa3oM:

— Ha npoxoaxy l noe. m waxThl, NOrpy3Ky nopoxnnl B 6ajbH
WJIH MHHHbIE TEJIEXKKH € YYeTOM BpeMeHHM Ha MOJbeM IpPyHTa H
CIYCK 3JIeMeHTOB KpellleHHs1 notpebyercs 5 yes.-uac.;

— Ha YCTAaHOBKY KpellJieHHs] ONHHM 3aGoiuiukom (5 paM u3
nocok 5 X 20 cm) HeoGxomumo 3ampatuth 0,6 )X 5= 3 uaca.

Jas npuema rpyHTa Ha HOBEPXHOCTH M MOAAUH 3JeMEHTOB
KPeInJjieHHsl B IIAXTy MPH IOMOILM KpaHa-yKOCHHBl H JIEOEAKH
clefyeT BHAEASATH ABYX coamat. Kpome Toro, Ajasi OTKaTKH
IpyHTa B MHUHHOH TeJleXXKe B oTBaJ mnoTpelyerca ellle OIHH
connar. CienoBaTesbHO, CMEHA 1O NPOXOJAKe IIAXTHl NOJIKHA
COCTOSITb M3 Crapliero cMeHsl, 3a6ofimiuka, Jefefynka H
OJHOTO—JBYX OTKaTYHKOB. Bcero B cmeHe Gyaer 4—>5 desoBek.

ITpu xpyrmocyrounoit jpa6ote B TPH CMeHbl Ha IPOXOAKY
waxTthl Komanze Ne 2 morpeGyerca 13 uyesnoBek (B TOM uHCTe
cTapluuii KoMaHabl). B Hamem cayuae yfexulue uUMeeT LIaxXTy
raybunofi 8,0 s Ha BosBemenue Tako#f waxthl noTpefHOe
ppeMsa cocraButr 15 4 (8 —2,5) X 8=259 uacoB, wuaH
2,5 CyTOK.
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Ha kpennenve maxtel ray6unoit 8,0 M morpebyercss paM:
K3 J0coK 5 X 20 cm — 40 wr.; u3 6pycbeB (oaHa 3akjanHas
paMa H onHa onmopHas pama) 15X 20 cu — 2 wr. Beero mo-
Tpe6yercss mNuIOMaTepHaJsa: QOCOK JJHHOH 6,6 #— 27 wrT.
(1,8 #%), Opycber pauuoit 7,2 M — 2 wr. (0,45 M3).

Ecin npH OCHOBHOM BXxole GYIeT yCTpaHBaThCs IIaXTHBIH
OroJIoBox riyomHoii 4,0 #, TO ero nocTmpoHKy uenecoo6pasHo
HayMHAaTh IIOc/Ie TOro, Kak KoManaa Ne 2 3aKOHUMT BO3BelleHHE
saMacHOro IaxTHOrO Jia3a.

Ha ycrpofictBO  maxTHOrO  orosoBka  morpebyercs
15 + (4 —2,5) X 8 =27 yacoB, uJH IPEMEPHO CYTKH.

Ilpu paGore B 0aHy CMeHy JJs1 YCTPOHCTBA LIAaXTHOIO Oro-
JoBKa morpeGyercsi Bcero 4 uejoBeKa, KOTOphie GyAyT pabo-
TaTb B TeucHHE Tpex JHed. L

Ha kpennense maxtHoro oronoBka (4 noe. #) Heo6xo;mM0
HMeTb nocok aauuoi 6,6 # — 14 mwr. (0,9 #%), GpycbeB NAHHOH
7,2 4 — 1 wr. (0,20 #3).

YcTpofcTBO 3amacHOro IIAaxXTHOrC Jia3a, a TaKKe U HIAXT-
HOIO ONOJIOBKA JOJIXKHO 3aKaHYHBAThCH YCTAHOBKOH Y CTEHE
IaxTel, o6pallleHHOll K OCHOBHOMY IOMelleHHIO (BXOIHO#H raJje-
pee), ONOPHOR paMbl Tak, YTOGH! OHA IJIOTHO BXOAHJA B LIAXTY
U BOCIIDHHHMaJa JAaBjeHue OT GOKOBHIX 3/J€MEHTOB CILIOLIHOIO
KpeIuIeHHUsl.

ITocne ycraHoBKM onopHO#i pambl KOMaHza Ne 2 nepexoaut
K YCTpPOHCTBY HIaXTHOTO OroJIOBKa,

yCTp‘OﬁCTBO OCHOBHOIoO nNOMEIULE€EHHSA

ITocne Toro Kak komanaa Ne | 3aKOHUHT MPOXOAKY BXOLHOH
rajiepes, OHa NPUCTYNaeT K NPOXOAKe BEIPAGOTKH OCHOBHOIO IIO-
MeILeHHS.

Bripa6oTka OCHOBHOrO IOMeLIEHHS] OTJIHYAeTCs OT BXOAHOM
rajeped TOJIbKO HECKOJIbKO HHBIMH pa3sMepaMH: IONepeyHoe ce-
yeHde Bripaborku 2,2>X1,4 m, amuna 10 M; mO3TOMY CIOCOGH!
paboT NpH NPOXOJKe OCHOBHOrO moMelleHus GYAYT TaKHMHU XKe,
KaK H IIPH YCTPOHCTBEe BXOXHOH ramepeu.

IIpu pa6ore oT60HHEIM MOJIOTKOM IBa 3aGoiiuiuka, paGoras
nonepeMeHHo, 3a 8-yacoByl cMeHy mpoinytr 1,6—1,7 noz. M
BLIPA6OTKH OCHOBHOI'O TIOMEILEHHS.

O6beM  BhiZaBaeMoll MOPOABI 33 CMeHY  COCTaBHT
22 % 14X 1,7==5,25 »8.

Ha norpysky 1 m® nopoab! B MHHHEE TeleXKH Tpebyercs
1 yes.-yac, Ha OTKaTKy (Ha paccrosHue a0 70 #) — 1,4 uesr.-yaca.
Ha rtpancnopruposky 5,25 M3 HeoGXOQMMO 3aTpaTHTh
2,4 % 5,25 = 12,6 yeJ.-yaca.
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JlJ1s BHIMOJIHEHHSI TPAHCNOPTHHIX PabOT JOCTATOYHO BhIAE-
JHTb JBYX UeJIOBEK. YCTaHOBKa paMbl mpojeroM B cBety 1,2 u
TpeGyeT CTOJBKO e BPeMeHH, CKOJIbKO H YCTaHOBKa paMbl Ipo-
seroM B 1,0 ., ClrenoBaTenbHO, AJ51 YCTAaHOBKH KpelJIeHUs AO-
CTaTOYHO BBIAENHTH [BYX YeJOBEK, T. €. CTOJIBKO 3Ke, CKOJbKO
JIISl KpeIlJIeHHsl BXOMHOH raJeped.

B wurore ogHa cMeHa IO NPOXOJAKe OCHOBHOTO IOMEIEeHHs
TaKKe MOJKHA COCTOATb M3 6 4esOBeK, KaK H CMeHa IO Mpo-
XOJKe BXOJNHOH raJjepen.

Ha npoxoaky 10 noe. x rajepen OCHOBHOrO NMOMEILEHHS IO-
tpebyercss Bpemeru (10:1,7) X 8 ~~48 uacor (ZBoe CYTOK).
Ha kpennenue 10 noe. # rajleped OCHOBHOTO NOMEILEHHS MO-
Tpebyercs paM u3 GpycbeB 10 X 15 em — 70 wr. (17,5 #3).

Taxum o6pa3oM, A/ BO3BELEHHS BCEro COOpPYXkeHHs HeoG-
XOJHMO CKOMILJIEKTOBaTh ABe KoMaHasl — Ne 1 B cocrase 19 ue-
JIOBEK AJs IPOXOJKH BXOJAHOH rajseped H BHPaGOTKH OCHOBHOIO
noMeuieHus H Ne 2 B cocraBe 13 yejioBex 17151 MPOXOAKH 3anac-
HOH LIaXThl H YCTpOHcTBa IIaxTHOro oroJoska. [Ilepeas
KOMaHJa MpH HCNOJb30BAHMH OTGOHHBIX MOJIOTKOB 3aKOHYHT
pa6oTel uepe3 5 cyTOK, IpH pa3paboTKe TPYHTa BpPYUHYIO —
3a 7 CyTOK, BTOpasi KOMaHAa INpPH HCHOJb30BAHHH OTOGOMHHIX
MOJIOTKOB OGyaer paboraTb B TeyeHHe NpHMepHo 3,5 CyTOK, mpH
paGore Bpyunyio — 5 cytok. Komanna Ne 2 B ocTaBleecs BpeMs
6ymer 3aroraBiMBaTh 3JEMEHThl BHYTPeHHEro 06OpPYIOBaHHS
(Haphl, 3amuTHRIE JABepH H Ap.). Ha 3aroToBky 3s/eMeHTOB
BHYTPEHHEIO oOopynoBaHHs TpelyeTcsi 3aTpaTHTb  OKOJIO
120 yen.-uac. paGoyero BpeMenu u 1,0 #3 nuiomarepuana.

IMonuelil pacxol CTPOHTEIPHEIX MAaTepHAaJ0B HA BO3BEAEHHE
COOPYXKEeHHsI COCTaBHT:

— THJIOMAaTEPHAaJIOB 1142254+ 1,104+750+4+1,0=
= 22,85 M3, ¢ yueTOM pe3epBa H pacxofa Ha COEIHHHTEJbHBIE
IVIaHKH [HIoOMaTepHanoB notpebyerca 24,0 m3;

— CTPOHTeJNBHHEX CKOG— 10 Ke;

— rBoguet — 20 xe.

s nonyuenus 24,0 »3 nuiomarepuana Heo6XOAHMO HMETh
okosio 35 M3 Gpemen guaMerpoMm 24—26 cM.

YKa3aHHOe KOJHYECTBO MHJIOMaTepHasa OYAEeT 3arOTOBJIEHO
Ha JecomuibHoM cravke (JICP) B TeueHne 15 uacoB. CranoK
eOCIYKHBaeTCS PacyeTOM B COCTaBe 7 YeJOBeK.

Bcero Heo6xomumo Gynmer 3aroToBHTh okosio 240 wrT. pam.
Ilpu kpenyieHnn niactuHamu norpeGyercss 20 M3 Gpesen nHa-
metpom 18—20 cu. Ilpu HOpMe Ha H3NOTQBJIEHHE OMHOI paMhl
6,0 uem-yaca Ha Bce pamel norpebyerca 0,6 X 240 =
== 144 yeJ.-uac.
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Ecau K Mecty mocTpoiikH yGexHina 6yLyT AOCTaBJATHCS He
paMbl, a IOCKH, TO /]Sl M3TOTOBJIEHHS paM HeOOXOAHMO BblAe-
JHTE 3—4 uejOBeX, KOTOpble, paboras no 10 uacoB B CyTKH,
3aTOTOBAT MX B TeUeHHe YeThIpex JHeH.

[Tocne BO3BeAeHHS COOPYXEHHS H YCTAHOBKH BHYTPEHHETO
060pyaOBaHHS 3aNacHbIil LIAXTHEIH BXOJ 3achIaeTcs IECKOM C
rpaBHeM, a COOpYXeHHe B IIeJIOM TIIATEIbHO MAaCKHpPYyeTcs.



F'masa IV

BO3BEJEHHE NMOJA3EMHBIX YKPBITHH
B CJIABbIX HEYCTOMUHBLIX TPYHTAX

1, CnocoGel M npHcnocoGaeHnsa AJig NPOXOAKH FOPH3OHTAJNbHBIX
H HaKJOHHHIX BHIpAGOTOK

B moJsieBbIX yC/IOBHAX NOA3EMHbIE YKDBITHS MPHXOMHTCS BO3-
BOJNTh Yallle BCETO B BEPXHHUX CJIOSX TOPHBIX NOPOJ Ha INIy-
Gue 6—10 #. B npenenax s1oil rayGHHB OOBIYHO BCTPEYaOTCs
CBfI3HBIE H CBIYYHe NOPOJE OCAJOYHOro IMpoHcxoxaeHus. [Ipu
BO3BEJEHHH [OJ3eMHEIX VKPLITHH YacTO NPHXORUTCS BCTpe-
‘yarbcd C HEYCTOHUHBHIMH IIOpOAAMHU (CyXHe IeCKH, rpaBui, 6o-
JIOTHCTBIH TPYHT U IJIBIBYHEI, @ TaKXe HachllleHHbIe BOJOH Jier-
KHe CyMecKH), KOTOpHe CO3IaloT HauGOoJblIMe TPYLHOCTH MNPH
BO3BEJEHUH COOPYKeHHH B MOJEBbIX YCIOBHAX,

OnbiT NMOA3eMHBIX paboT NMOKA3bIBAET, YTO IPH NMPOXOAKE BhI-
paboTOK MOTYT HEOXHAAHHO BCTPETHTHCS TPYAHONPOXOLHMBIE
VYaCTKH HeYCTONYHBBIX TPYHTOB, KOTOPEE IIPH OTCYTCTBHH
CPeJCTB MeXaHH3aUHH H CMeLHaJbHBIX NPHCIOCOG/IEeHHH BHI3HI-
BalOT Cephbe3Hble OCJ0XKHEHHS B PA3BHTHH CTPOMUTENBLCTBA 110 Ha-
MeYeHHOMY MJaHy.

Bo3Begmenuio mof3eMHbEIX COOpYyXKeHHH B caalbX HeycTOHYH-
BBIX TIOPOJAX Mpexfe BCEro MOJXKHO MpealIecTBOBATh NpPOBENE-
HHE THIaTeJbHOH TreoJ0oro-HH:KeHEepHOH pa3BelKH, MMO3BOJSIOEN
NpaBUJIBbHO DPElIHTh BOMPOC O MpPeACTOsllleM Xapakrepe palor.

Bribop cnoco6a mpoxoixH BHIPaGOTOK H MOAGOP HEOOXOaH-
MBIX IIpHCNIOCOOJIEHHE /ISl 5TOrO 3aBHCAT OT XapakKTepa IpyHTa,
OT CTEIeHH €ro YCTOHYHBOCTH IpH paspaborke. HacTo mpu Ha-
JHYHH NAHHHIX TIe0JIOro-MHXKEHeDHOH pasBelXH BCE Ke MOryT
OLITh 3aTPYAHEHHS B BHIOOpPE MPAaBHIBHOIO cloco6a NMPOH3BOI-
cTBa paboT, OCOOEHHO NPH [E€CYAHO-IJIMHHCTHIX TPYHTax; Tak,
HanpuMep, MO BHEWIHEMY BHAY TPYAHO [pa3jHYaTb ROCTATOUHO
YCTOHUMBHIA CYIJIHHOK OT HeyCTOHUMBOrO cylecka.
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B nonesbix yc/ioBHsX, 4TOGbl OTJIHUMTHL YCTORYHBYIO MOPOLY
OT HeyCTOHYMBOH, MOXKHO MO0JIb30BaThCs Tali. |1,

Ta6nuua 1

Ta6nuua noJesoro onpeneyIieHHa nopox

Ipn crasan-
Omymenue B cyxom Bo Baak#oM | samum B cu- | CTemeHs
TMopona npr COCTORHKA COCTOSHHH poM cocTos- | YCTOAUH-
pacTHpaHHA HHH BOCTH
Fanna | Tlecaanne | Teeppas B Bssxa, lap, cnas- | ¥Ycroft-
JacTHOH HE | KycKax NJacTHYHA, | JIEHHHA B YHBA
4yBCTBYIOT- JIMNKa, Ma- | Jenerky,
cs. Komou- HKETCA HE Tpecka-
KH TPYIHO etcs 1o
pasjgasiH- Kpasm
BaIoTCA
Cyrau- | Uysersyor- | Komba or Cnabas Tpeckaerea | Cna6o
HOK €A mnecua- | yaapa pac- | MAacTHY- no KpasM | ycroiyns
HHE YaCTH-| chmaroTes HOCTB
usl. KoMou-
KH pasnas-
JIHBAIOTCA
Cynecs | Komouxn | Kombs sger- | [aactuy- ap npu
passajHBa- | KO pacch- | HOCTb OT- | [JABJEHHH
forcs Ge3 namoTes CYTCTBYeT | pacchinaer-
TpyAa cd He
ycToiyH-
Bhl
Mecox | lnuna ue Cunyu - -
qyBCTBYETCA

HaHJIy‘-!IlIPlM XapakTepoM HallJlacTOBaHHA,

K KOTOpOMYy

HYXXHO CTPeMHTbCA NpH BbI6Ope MecTa AJ/a MOCaAKH MOA3eM-
HOrO COOpYXKEHMS, — 9TO DacloJOKeHHe Haj MOTOJKOM BhIpa-
COTKH TJIMHHCTOTO NJIacTa, a Mo BbicoTe 3ab0s — CJI0S JIETKOro
cyrau#ka. [JIMHECTHIE TPYHT Npu Npoxoiake Oyner 3aLlMillaTh
PEIPAaGOTKY OT MPOHHKAHHS NOBEPXHOCTHHIX BOJ H OT oGpyule-
HHSl KPOBJIM, a8 Jerko paspabarbiBaeMbil CYrJIMHOK MO3BOJIHT
obecneynTh He06XOOHMBIA ycnex pabor.

Eciu ryMHA M CYIJIMHOK 3aJ1eraloT TOHKHMH IIacTaMH,
yepenyach ¢ MeCYaHLIMH H CyMeCYaHBIMH CJIOAMH, a TaKXe IpH

1 Us kuurn A. CrapueBa. HaxeHepHas pasBenka, 1934 r.
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pa3paboTKe TOJbKO MecYaHbIX MJIHM CYNEecYaHBIX NPYHTOB, Heo6-
XONHMO NPHMeHATb ocofble CHOCOGH paboT M ClenHabHBEE
ripucnocobueHus.

Ecnu B HeyCcTOHUMBOM TpPYHTE BRepTHKAJbHBIE IJIOCKOCTH
3a0051 COXPaHAIOT CBOe YCTOHUMBOE MOJIOXKEHHE, XOTH OBl Ha KO-
pOTKOE BpEMsl, a KPOBJIsi OOpPYLIHBACTCA MNOYTH HEMeNJeHHO H
TpefyeT BpPeMEHHOro KpemnjeHHs, Toraa paGoThl BeLyTcsi NPH
[OMOIIH BCHOMOTaTedabHol pambl. Jlna 3TOore OKOJMo 3afos,
BHYTPH NOCJeJJHeH PaMbl KPeIJIEHHS, YCTAaHAaBJHBAOT BCIOMO-
raTesIbHyl0 paMy; MeXJy 3THMH ABYMsI paMaMH CBepXy H ¢
ONHOH H3 CTOPOH JOJIKHHI IGBITh OCTABJIEHB 3230phbl BEJHUHHON
no 5,5 ca (puc. 30). BenomoratenbHylo paMy 3aKpemsioT npH
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Puc. 30. Kpennenne nonexaiouefics rajieped NpH MOMOWIA BCIOMO-
raTeJbHOH paMbl:

I — onopnas Gpycyatas pama; 2 — noJOXKeHHs  BCIOMOrareJbHoH paMel;
3 — BcnoMoraTesibHAas pama; 4 — 3a6HBHBle JOCKH; 5 — KJIHHBS

IIOMOLIH KJHHbEB, 3a0HBaeMblx B GOKOBOH 3a30p. B Bepxuuit
3a30p Mo Bcelf LIMPHHE MOTOJKa BHpaGOTKH 3a6HBalOT 3a0CT-
peHHBlE NOCKM Ha rayOuHY, paBHYIO LiupHHe 3—4 pam. B pe-
3yakTaTe KpoBjs 3abos OKa3nBaeTcs saxpemsienHod. Ilox sa-
IHTOH 3aOHTHIX JIOCOK BeAyT paspaloTKy IPYHTa U yCTaHaBJIH-
BaloT 3—4 paMbl. 3aTeM BCLIOMOTraTe/bHas paMa MePEeHOCHTCS
K 3a6010 H IIHKJ paGoT NOBTOPAETCS. 3aHOBO.

Pa6ora co BcnoMoraTeqbHOH pamoif naer o6s3aTesbHOE
(uHOra HeHYXHOE) CTYNeHUYaToe IMOHHMKeHMe rajepen. [Ipomece
HePeCTaHOBKH BCIOMOrarTe/JbHOH paMbl H 3a0HBKH KJHHBEB H
JLOCOK 3aHHMaeT MHOIO BpPeMEeHH, CHHXKas TeMI NpPOXOAKH. 3a-
GHBKa JOCOK B IPYHT CJOXHa, TpeOyeT TOYHOCTH H BBICOKOH
KBaJH(HKaUHH 3aboiimukoB. Kpome Toro, BcnoMoraTesbHas
paMa cyxaer pafouee MecTo B 3ab6oe Ha 15—20 cm, crecHss
TPOH3BOACTBO PabOT.

OCHOBHEHE H3 OTMEUEHHHIX HELOYETOB MOXKHO YCTPaHHTh,
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€cJIH BecTH PaboThl C MPUMEHEHHeM TaK Has3biBaeéMoil Bcnomora-
TeJAbHOH CTOHKH (puc. 31).

Ha ocu ranepen, y kpass BTopoil paMel or-3a6osi, ycTaHaB-
JIHBAaeTCsl BCIoOMoraTesbHas CTOHKa, NpeACTaBJsdlollas cOGOH
JBe NOCKH, COSJHHEHHBIE MeX-
Iy COGOH mon HPSMBIM YIVIOM
H CBA3aHHBIE IJIs MKECTKOCTH
noaxkocoM. BepTuka/ibHas 10-
cKa Jenaercs Ha 10 cu MeHb-
e BHICOTHL TaJIepeH B CBETY.
B Bepxmneit yactn 3a6os ycT-
pausaercst Goposjaa, B KOTO-
PyI0O 3aBOXHTCA NepexaafnHa
odepenHoi pamul. Jas moa-
JePHCaHHs NepeKJaJHHbl yepes
10-canTHMeTpPOBEI 3a30p MeX-
Ay TOTOJIKOM Kpenu ¥ KOHIOM
‘ BCIIOMOTATE/IbHOA CTOHKH MpO-
Puc. 31. BcnomoratesnpHas croiika IIYCKaeTcs NOJAEpXKHBAoas

JOCKA, 3aKpelnisieMas KJIHHOM
(puc. 32). Iloa 3awuroil mepekJgaauHbl padpabaThiBaeTcs IPYHT
no Bceil BeicOTe 3a60st Ha IVIyOMHY ORHOH paMHI, 3aTeM yxJja-

1 2

10cam

1 aman
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o
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Puc, 32. Tlpoxoaka ranepell NpH TOMOWH BCHOMOraTesbHOH
CTOMKH:

1 — KnuH; 2 — noAjepKHBAKOULAA [OCKA; ¢ — BCNOMOTaTeNIbHAs CTOHKA;
4 — nomKoc

B
o

AbIBAETCsA JIEXKEHBb, YCTaHaBJMHBAKCTCA CTOHKM, 0CBOGOKIAETCS
noanepKHBawlllas Q0CKa M IepeKJjaguHa ONyCKaeTcsa Ha CTOHKH.
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YcraHoBneHHasd paMa OKOHUATEJNBHO BHIBepSIeTCA M 3aKperl-
JISieTCS] BPEMEHHBIMH COEAHHHTEJIbHEIME TIaHKamHu. OcBo6oaus-
IIYIOCS BCIIOMOraTeNbHYIO CTOHKY IMepecTaBJSIIOT Ha OAHY paMmy
BIEpen, H UMK paGoT MOBTOPHAETCH.
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Puc. 33. Tlpoxomxa ranepeit co BcromoraTeanHol
cToHKol ¢ KpenseHHeM Ja6a saGos:

I — Bepxnsia Jo0oBas J0CKa; 2 — MepeKdafMHA, & — KJHH,;
4 — noamepXKHuBaKUan NocKa; § — A06OBHE JOCKH, 6 — pac-
TOpPKH

[Ipu cnutomHoM KpemjeHHH rajepedil B HeyCTOHYHMBBIX -TPYH-
Tax NpuberaloT K kpemseHuio j6a 3afosd AOCKaMH, KOTOpHE B
MOMEHT YCTaHOBKH JIeXHfl M CTOEK paMBl yAepKuBalTCH pac-
NopKaMH, ONMHPAIOIHMHCS APYTHMH KOHUAMH Ha BCIOMOraTedib-
Hylo cTofiKy. Ilocie ycTaHOBKM €TOeK paMbl J10GOBBIE JOCKH
PAaCKJIMHHUBAIOTCS, pAaClOpPKH YAAJSIOTCH H BCIOMOraTeJbHas
CTOHKa nepenpuraercs pnepex (puc. 33 u 34).

PaGora co BcromoraresbHOH CTOHKOH Jaer yLOBJIETBOPH-
TeNbHbIE PE3YJbTATH TOJBKO B FPYHTAX, B KOTOPHIX He MPOHCXO-
JIHUT . HeMedJIeHHOro OOpyLIeHHs MoTonKa 3a60s (npH LIupute
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OTKPHITOTO yyacTKa KpOBJH He MeHee 15 cu). CaMa BCIOMO-
ratejlbHasi CTOHKa CO BCEMH IIPHCNOCOG/IEHHAMH 3arPOMOKAAET
pabouee mecto B 3aGoe. Kpome Toro, Kpemienne n6a 3a6os ¢
HCIIOJb30BAHHEM  BCIIO-
MoraTe/qbHOH ¢TOHKY HB-
JISIeTC HEHANEXHHIM,
Eciu e rpynr na-
CTOJIbKO HEYCTOHUHB, UTO
HE TOMBKO KPOBJIfA, HO H
BEPTHKAJbHBIE  IIJIOCKO-
CTH BbIPAabOTKH ITIPH Ipo-
XonKe O6pYLIHBAKWTCH H
He JaloT BO3MOXKHOCTH
yCTaHOBUTL Kpemb, TO
npuberalor K 3aGHBHOMY
Kpemaenuio (puc. 35).
CyIlecTso 3Toro cro-
co6a COCTOHT B TOM, 4TO
paspaboTKy NOpOJH Be-
Puc. 34. OGwmit Bun snementos npu qmpo-  AYT MOJ 3alIMTOH 3a6H-
XOJlKe CO BCTIOMOTATEJNbHOH CTOHKOH THIX B TPYHT JOCOK.
Jlockn 3abuBalorcs B
KpoBJie HaJl NepeK/IafnHol, a NPU paGoTe B OCOBEHHO HEYCTOM-
YHBEIX TPYHTaX — TakXe H 00 60KaM.

\Paapea ng 11 Pcmpeggnumenmn Jobubnwe docku
ILHA !

Knunba

YR L] (Y 4 1 N

~— 500047 50100

Puc. 35. 3afupnas kpems

Cnoco6 NpoXoAakH ¢ 3a0HBKOH Kpemblo CcjoMeH; 3a6uBKa
KPENJIeHHs BLI3bIBAET COTPSCEHHS H BEAET K MOHUIKEHHIO YCTOM-
YMBOCTH NOPO/Ibl, B pe3y/ibTaTe Yero MOrYT MPOH30ATH 06pylIe-
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HUA, CTYK B 3aboe npu 3a0HBKEe JOCOK, KpOMe TOro, AeMacKH-
pyeT mpousBoAcTBO pabor. B cuay 3THX HenocTaTKOB 3aGHBHOE
KpenJieHHe B NOJEBLHIX YCJIOBHSX NPHMEHSeTCs pefKo; 3TOMY
criocofy cJaemyer Npeanoyectb NpoBeleHHe PafoT cO BCIOMO-
raTeJIbHO# CTOHKOH.

Onnako B cnaGblX M HeYCTOMYMBHIX IIOPOJAX HE BCeraa
yoaeTcsi BeCTH NPOXOAKY IpH M[OMOIIM BCIOMOraTe/bHOH
CTOHKH.

ITpu mpoxoake BEIpaGOTOK B OYeHb CJabblX IpyHTax 3a6oi-
IIHKA OOGBIYHO He YCIeBaloT mpojenatb G60posfy, BBECTH B Hee
TepekJaiuHy M 3aKpeNuTh NOCJeNHION NOAIepXHBaMollell mo-
ckoii. OcoGeHHO 3TO TPYAHO YAAeTcs B CHIMYYHX CYXHX NMOpOAax
H npH GoJBLUIMX Npojerax raiepeil (no 2,0—2,5 u).

ITpoxoaka B TakHX YCJIOBHSAX TIPH MOMOIIH IBYX BCIOMOra-
TeJbHHIX CTOEK, MOCTaBJIeHHHX 10 O0KaM rajepeM, CYIIeCTBeH-
HBIX yJyulleHu#l He jpaer. [lepekJsiafnHa, onHpamwllascs Ha JBe
NOJUIePKUBAIOLINE NOCKH, Haxoautca B GoJiee YCTOHYMBOM IIO-
JIOXKEHHH, OfHaKo JBe CTOHKH CHJIBHO 3arpoMoxKiaiorT paboyee
MecTo H TpeGyioT GOJbIUEr0 BpeMEHH JJIs HX YCTaHOBKHM B TOT
MOMEHT, KOTa paboTy IO 3akpelIeHHI0 mnepeKNagdHbl Tpe-
Gyercsi nmpofesaTh € MakcHMalbHO#H 6bicTporoil. Kpome Toro,
YCJ0XKHAETCS YCTAHOBKA CTOEK OYepeAHOH paMbl, TaK Kak Me-
IIAI0T PacHoOpPKH, YAepXuBawLi¥e JOO0BbIe J0CKH 3a604.

Hs cymecTByloliux mojeBblx crnocofoB paGoT ajas OYeHb
cnabblx TpyHTOB HauGogee Iefecoo0pasHbIM sBJseTcs cnocob
MPHMEHEHHS] TOABHIKHOTO KpeNJeHHs H3 MeTaJJIMYecKHX I0-
Jioc 1. Heo6xoauMble npucnocoOueHns Lisi pabOTHl 3THM CHOCO-
G6oM nokazaHel Ha pHc. 36. Ilopsamox pabGoT mpw 3TOM cCJe-
JyIoLLHi:

1) ¢ nosiBjieHHeM caaboro rpyHTa BO BpeMsl IPOXOAKH JI0O
3a605 3aKpenJIsieTCsl CNelHaJbHbIM JOGOBBIM LIHTOM, TOCKH KO-
TOPOro IJIOTHO COMKHYTH! M COeIHHeHbl MeXnay coboi OTKHA-
HBIMH KpIOUBSIMH; BeDXHSS NOCKa AJs yRoOGCcTBa yAaJsienus ee
or n6a 3a6os Ha 12 cm KOpoue HHKHHMX JOCOK; [OCKH LIHTA
NPUKHMAIOTCA K TPYHTY KJIHHbAMH, 3a6HBaeMbIMH 3a CTOHKaMH
nocyaegHel paM;

2) B Haya/le IPOXOJAKH BHYTPH NOCJeAHeH PaMbl KPelJeHHs
yCTaHaBJIHMBaeTCs BCIOMOrarenbHas pama (puc. 37,a); B 3asop
MeX1y NepeKJaAHHaMH OCHOBHOH H BCIOMOraTesbHOH pawm 3a-
6HBAIOTCS METaJJIHUeCKHEe [OJIOChl IIOABHIKHOIO KpeNJeHHs
tomuunoit 0,5 cum, mwupuuoit 25—30 cm, maunoit 70—80 cu;

! Metox cr. nefitenanta MutnnHa. TlonseMHO-MHHHbIE COOpyXeHUs B
pa6otel. A. A. ®exopoeuu u I, A, Jlamesckuit, 1943 r.
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KaXaas 1oJoca HMeeT IOJYKPYIJyl0 3a0CTPEHHYIO PeXYILyio
4acTh ¢ OTBEPCTHEM /ISl KOCTBLJISA;

3) s yCTaHOBKM 3J€MEHTOB OUepelHO# paMbl CHAYaJsa BHI-
HHMaeTcs: U3 326051 BepXHAA J1060Bas NoCKa H BhpabaThiBaeTcs
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Puc. 36. ITonBmikHOe KpemnneHHe H3 MeTaJslJIHde-
CKHX NoJoc:

@ — MeTanqHyecKas MOJoCa MNONBHKHOTO  KpenJeHus;

6 — KOCTBITb I/ MPONBHXKEHHT MeTaJIHYeCKOro Kper-

JIeHHS; 8 — MOAJePKHUBAOIlAA NOCKA; & — JAOCKH J1060BO-
ro KpelvieHHA

6oposna nJia nepekaajHHbl; B 60pO3Ly 3aBOAHTCS Nepek/alHHa,
3akpenseMas [OANEpKHBAIOLIEH AOCKOMH; NOCAEAHAS B CBOIO
ouepelb KpelmUTCs NpPU IMOMOIIH BCIOMOraTeJbHOH CTOHKH H
kauHa. Ha nepeanem KoHue nomfepKHBalollell JOCKH HMeeTCs
npokaaika pAjasa 6ojee NJIOTHOTC MNOMKATHA INepeKIafdHh
(puc. 37, 6);
*4) Bepxusig Jo60Bas J0CKa OTOXBUTAeTCs K TMJIOCKOCTH HO-
BOro 3a00s H NMOJABEIIHBACTCA HA NETJIAX K JKeJe3HBHIM MJaHKaM
NIONAEPKHBAIOIIEH JOCKH, a K IIOCKOCTH 3a00si OHA MPHIKH-
MaeTcst paclopKaMH;

5) moouepelNHO BEIHHMAIOTCA HHXKHHE JOCKM JIOGOBOrO
WIHTa, nogpabaTelBaeTCs IPYHT; AOCKH, CHOBA MOJBELIEHHLIE HA
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KpIoubsl, 06pasyloT CIVIOWIHOH IIMT, 3aKpelJsiolNi HOBBIH
3a6oit, OTOABHHYTHH HA IIHPHHY pPaMul W yIepKHUBaeMblll B Bep-
THKaJIbHOM MOJIOXKEHHH paclopKaMy;

6) yKIaNbBAETCA JIEKEHD H YCTAHAB/IMBAIOTCA croitkn oue-
penHol paMmbl; MeX1y CTOHKaMH H KOHIIAMM JOCOK 3a6HBalOTCS
KJAHHbS, BCIOMOraTelbHas
CToiKa ocBoOOXjaeTcsd OT Wi g S sS4 el epie) S
pacmnopox, a InepekJgajuHa 2
OmycKaeTcsi Ha  CTOHKH A N i ~7
paMsi; ¢

7) BBIHHMAaETCH IoAmep- .
JKHBalolast J0CKa, a BCIO- 3
MoraTesibHas CTOHKa Inepe- e e o i
JABHTaeTcsl BIOEpen Ha LIH- 3
PHHY OIHOH paMbl; IHKJI (o cvaksuaan ey vl
pa6or NOBTOpSIETCS, HO yKe
6e3 yCTaHOBKH BCIOMOTa-
TeJbHOH paMel, HCOOAB30-
BaHHOH TONBKO JJs 3a0HB-
KH MeTa/UIMueCKHX TmoJoc;

8) mocae YCTaHOBKH
JABYX — Tpex paM MeTaJsliu-
yecKHe IoJIOCH IpH 0NOo- 6
MOIIIM KOCTBWISt  INPOJBH-
raloTcsl  Bhepen KaXIblil
pa3 Ha IUHPUHY OXHOH
paMbI' ] Pt A TR
HocronncrBa atoro crno-  Pac, 37, I'!poxo,uxa rajeped ¢ NOIBHX-
Coﬁa COCTOAT npex{ne BCEro HBIM KpemJeHHeM HE. MeTaJdJHIeCKHX
B TOM, YTO OH OOGecHmeyH- wojiac.

a4 — Havajao MNPOXOIKH; & — MpoABHTaHHe 3a-
BaeT TMNPOXOAKY TOPH30H- Gosa; I — noGoBhle ROCKH; 2 ~— MOARepXKH-
TaJLHBIX BhlpaﬁOTOK 60-71!:- Balowasn AocKa; § — BcooMorarejbHas crofika;

4 — nepeBsiHHAsT MNPOKJaAKa; &§ ~— KJIHH; 6 —
{IHX INPOJIETOB (2,0-——2,5 .M) pacmopka; 7 — BcnoMoraTeJbHas pama; 8—
B HEYCTOﬁqHBHX nopogax Mmamnuecxaﬂoqe;?&cﬂa;pa:u—- nmepexsagHHa
IIPH CIVIOIIHOM KpeTmJIeHHH.

OnucanHuIM cnioco6oM yRaercss ycraHoBUTb o 8—10 pam B
CMeHY, MeXAY TeM KaK IpH NOMOIuM OGHIYHOI BCIOMOTaTeNb-.
HOH CTOHKM YyCTaHaBAMBaeTcs 3a CMeHy He GoJlee mayx—
Tpex pam.

K HenocraTkam maHHOro crmocofa HaJ0 OTHECTH ero CJoXK-
HOCTb, BCe ellie HeZOCTATOYHYIO CKOPOCTh IMPOXOAKH, CTYK BO
BpeMs pa6oT H GHICTPYIO H3HALIHBAEMOCTh TPHCIOCOOIEHH .

HoBbim npucrmoco6nerueM, HCMOJNb3yeMBIM INPH TNPOXOAKE
BHIPAaGOTOK B C/1aGHIX HEYCTOHYMBHIX MOpPOJaX, SIBASETCS Meral-
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JAUYECKMH JIerKuii MOTONOYHBIA MTOK 1, nepefiBUraeMulil B KPOB-
ne BHIPAGOTKH NPH NOMOILM JOMKpaTa, 3aKpellIeHHOTO Ha mepe-
HOCHOH_ cTofike. JIOMKpaTEl MOIYT NPHMEHATbCS JOOOro THma.

Puc, 38, OGwuit BHA JErKOro NOTONOYHOMO IIHTKA C mepe-
HOCHOH CTOMXOH H peeuHbiM AOMKDPAaTOM:

1 — cronopHoe ycTrpoficTBO; 2 — LUHTOK; & — NepeABHXXHas TOJOBKA
¢ 6uoKOM;, 4 — nepeBAHHAA pefika AN moabeMma TOJIOBKH, § — pe-
eYHHIl JOMKpaT

Ha puc, 38 nokazaH o6uuil BUI JIETKOro MOTOJIOUHOL'O LIIUTKA C
NePeHOCHOR CTOHKOH M peeyHBIM JOMKPATOM, YCTAHOBJEHHEIM B
BeipaGorke. Ha puc. 39 nokasaHa KOHCTPYKIUMS KOMIJIEKTa Jier-
KOI'O IOTOJIOYHOTO LIMTKAa H CTOHKH C BHHTOBHIM JOMKpPAaTOM.

I Aetopckoe cBHperenbcTBo Ne 100209 ot 25 moa6ps 1950 r. Ha uMs
B. I'. KaGaHoBa.
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OcHoBHEIE 3/1EMEHTHI, BXOAALIHE B KOMIIEKT JIETKOTo NOTO-
JIOYHOTO IHTKA, CJefylolliye: LIUTOK, BCIIOMOraTelbHas CTOHKA
C BUHTOBHIM JOMKPaTOM, IOJBHKHAs TOJIOBKa C GJOKOM H TpOC.

lllnTox uMeer Ha3HaUEHHe MPEAOXPAHHTb MOTOJOK 3a60s OT
06pyIIeHHsl BO BpeMsi pa3paboTKy MOPOALl H YCTAHOBKH Ouepes-
HOH paMbl Kpennenus. HaroraBnuBaercsi OH H3 KOTE/IbHOTO Ke-
Je3da TOJILUHMHONH 5 mm; jgmuHa wutka 80—100 cx, 1wmpuna
IIHMTKA HasHauaeTcsd B 3aBHCHMOCTH OT IIHPHHB BHIPAOOTKH
Kpeld [0 Hapy:KHOMY 3aMepy. Pasmep ImuTKa pas ranepeu
npoJierom B cBety 1,0 x# npunar 1230 < 800 XX 5 mm, nas ra-
JiepeH npoJieroM B cBeTy 1,2 4 — 1430 X 1000 3 6 mm. Pexy-
1lMe IPaHK LIHTKA 3a0CTPsOTCA mok yriaom 25—30°. JKectkocThb
y TaKoro WuTKa ofecleydBaloT HaMpaB/fioliHe LeKH H pebpa
BOTHYTOCTH, NpefHa3HaueHHHe OJf1 POMyCcKa Tpoca B cpefHeil
TPeTH LIHTKA.

L5t yno6GeTBa YCTaHOBKH NMepeKsalHHEl OJ LIIHTKOM HeofXo-
IHMO HMETh 3230p MEXKAY Kpemnbio H BHYTPEHHEH MOBEPXHOCTHIO
IUHTKa IMHPHHOH no KpaiiHelt mepe 8—10 mm. 3asop moOXKer
OblTh MOJlyYyeH NPHBApPHBaHHEM B XBOCTOBOH IIOJIOBHHE ILHMTKA
yeThipeX NOJIOC KOTeJbHOro :Kejeza pasmepom 400 (500) X
X 100 X 8 mm. Ilepennne KpOMKH IIOJIOC 3a0CTPAIOTCH TOX
yraom 20° Bce HePOBHOCTH CBapKH, OCOGGHHO IO BHyTpeHHeH
MIOBEPXHOCTH IHTKA, NOJKHBI GBITh CIJIaKeHHI.

IlepeHocHas cToiiKa ¢ BHHTOBBIM JOMKPATOM CJYXKHT JJIf
IIPOABHIKEHHS IUHTKA NPH NOMOLIM JOMKparta H Tpoca, JIpOomy-
LIeHHOro yepe3 6JIOK, a TakxKe IJIs1 YIOpa PAcTloOpoK, YAEepIKH-
BalOUHX OOCKH 3aKpHITOro 3aGos. UTo6k MPHCIOCOOHTL BHHTO-
BOH JOMKpDaT Kak MeXaHH3M [Jf NPOJBHXKEHHS IHTKa, HeoO-
XOMHMO 3aKPeNUTb ero Mexjy AByMs IuBeddepaMu Ne 6, b Ha
BHcore 0,6 # or nona (masA yno6GcTBa BpalIeHHS PYKOSTKH
Gomkpata anuso#t 0,30—0,35 ). llIBenneprr ckpennsiorcs Me-
Ky co60fl s XEeCTKOCTH COeJUHHUTeJILHBIMH IIJIAaHKaMH, a K
IOMKpaTy NPHBHHYHBAIOTCS GO/MTAMH. ¥ HHXXHEH COeJHHHTEIb-
HOH IJIaHKH MMeEITCs 3y6bsl, KOTOpble BpPe3aloTcs B ApPEeBeCHHY
JeXHsl paMbl. 3yObsl 3aKPEIISIIOT CTOHKY M IPeloXpaHsIoT €€
OT CIBHTa B Ipolecce paGOTH.

BuyTpr Kamgoro uwees/iepa BKJIAABIBAIOTCS JepeBsHHbIE
pefiKH, KOTOphle OMHPAIOTCH HHKHHM KOHIOM B TralKy AOM-
KpaTa, a BepXHUM MOANHPAIOT NOJABHKHYIO roioBKy. Las npen-
OXpaHEeHHs BHHTa OT 3arpsi3HeHHs croiika obepTeiBaercs Ope-
SEHTOM Ha BHICOTY XOJa ROMKpara.

IMoapukHas rojoBKa IpefHasHaueHa [IJis H3MEHEHHS Ha-
NpaBJieHHs YCHJHs, NepeaBaeMoro OT AOMKpara K IIHTKY MOX
yrmoM 90°; oOHa npexacraBaseT CoG0H GJOK IHaMETPOM
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Puc. 89. DieMeHTnl KOHCTPYKUMH JIerKOro fIOTOJOYHOrO IIMTKA
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RYHHMUPOM

M IIeDEHOCHOH CTOUKHM C BHHTOBLIM JIOMKPATOM:

JABHKHOrO ynopa TOJIHHOR 4 MmMM: 3 — cTOnNOpHOe YycTpoiicTBO; 4 — WBen-
8 — BHHTOBOfl JNOMKpaT Trpy3onolbeMHoCThio 6—8 T; ¥ — pykosarka; 10—
KHAHOR ynop TOMMHHOA 15 MM; /4 — noasyx ¢ 6ia0KOM, 15 — BbiaBH:KHOR
KapmMaH AJs1 BBIABHIKHOTO yropa TOJWHHON 4 amM; 19 — coelHHHTeJIbHAA
NPH NPOABHMKEHHH LIHTKA

5 3ak. 672
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100—120 mm, macaxennslii na och nuamerpom 30 mu. Och 3a-
Kpen/ieHa KOHIAMH B [IByX monsyHax. ITo/isynbl H3roTaBiH-
BAlOTC M3 KBAJAPaTHOIO KeJjie3a H IVIOTHO BKJaABIBAIOTCS
BHYTPb LiBe/UIepHEIX cToeK. [Tonsynbl coenunenn BBepxy ochio
6si0Ka, a BHH3Y — CTONOPHBEIM YCTPONCTBOM,

CronopHoe ycTpoHCTBO Ci1y:KUT AJst 3aKDEIJIEHHS [MOJIBHXK-
HOH TOJIOBKM B KpPaiHeM BEPXHEM TIOMOMKEHHH B MOMEHT nepe-
ABHXKEHHS IIUTKA M NpeJCTaBIseT co00i HeGOMbLIyI0 KOPOGKY,
BHYTPH KOTODOH HMEIOTCS NPYXKHHbI, BEIBHIAIOLHE CTOMIOPHbIE
IaHKH LJIs1 3aKpeTlieHHs! IOABUKHON TOIOBKH Ha YeThipex ps-
Aax 3y0beB, 06Pa3OBAHHEIX B NOMKAX LIBE/JIEPOB.

Puc, 40. Toncpka crofixu ¢ YIOPOLIEHHBIM 3aKpen.ie-
HHEM K/IHHLAMH B BeDXHEM MOJIOMKCHHH

Jlns ynpoienns: KOMCTPYKUHHE BMecTo CTOIIOPHOTO YCTPOIi-
CTBa C BBIABHXHBIMH IJIAHKAMH MOTYT NPHMEHSITHLCH MeTaJlTH-
U€CKHe K/IHNDbSl, KOTOPHIE BCTAB/SIOTCS MeXIY COEIHHHTEb-
HBIMH TUTAaHKaMH W TOJIOBKOH, NOXHATON BBEpX 10 ymopa GJOKa
B LIHTOK (puc. 40).

OTkuAHOi ynop npencrasiser coGoi [T-o6pasnoe ycrpoii-
CTBO Ha OCH GJIOKA M CHAYXHT I YIOP2 BCOOMOTaTeNbHOM
CTOHKH B IepeK/aj Mty YCTaHOB/eHHOM pambl Kpenu. OTKHIHOIN
YIOp B MOMEHT NpPOABHXKEHHS IIHTKA HAXOJHUTCA B TOPH3OH-
TalLHOM NOJIOXKeHHH U CTAHOBHTCS B BEPTHKAJBHOE MOJOMKEHHe
NpH OMyCKAHHH TOJIOBKH.
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BoiapuxHo# ynop mpezcrasaser coboit I'-o6pasHoe ycrpo#t-
CTBO AJIA YIOpa BCNMOMOraTesbHOH CTOHKH B NepekJafuHy Kak
B MOMEHT TPOJBUKEHHS IIHTKA, TaK H MPH ONYCKAHHH T'OJIOBKH
c 16J0K0M. BHIIBHXHOH yNop BCTaBJseTCA B CHelHaJbHBIE Kap-
MaH M3 TOHKOTO KOTEJbHOrO )KeJje3a, NPHBAPEHHOIO K luBeJJe-
pam. On noaHuMaercs B BepXHee KpaliHee IIOJIOXKeHHe IIPH IO-
MOILLIH BBICTYIIa y CTONMOPHOIO YCTPOHCTBA NpPH JBHXKEHHH TIO-
JIOBKH BBePX H ONycKaeTCs NIPH NepecTaHOBKe CTOHKH B HOBOE
noJioXKeHHe, B cpenuHe ynop uMeeT Bbipe3 WIHpPHHOH 60 mm a5
ponycka 6J0Ka IPH ero ONyCKaHHH.

Tpoc HHKHHM KOHLOM NIPHCOEAHHSETCS K KPIOKY Yy XOMYTOB,
COeJlMHEHHBIX ¢ ralKkol JOMKpara. 3akpemjeHHe Tpoca Ha
LIHTKE OCYLISCTBJSETCS N0 NPUHLUHNY PACKIHHKH TIPH TOMOLILH
ClelHaJbHOTO KJIHMHA-BKJAAajbIlIa, KOTOPHIE O6BHBaercs neriel
1pOca.

OGe BeTBH TpOCa 3aKJIMHHBAIOTCS BKJIAAbIIEM IIOA YIVIOM
60°, TeM caMbIM HCKJIOYasi BO3MOXKHOCTb IepeKoca IMHTKa IpPH
ero INpOJIBHKEHHH.

XOoMyTbl C KPIOKOM CayKaT AJsl mepefayd YCHJAHS OT raiku
AOMKpara Ha TPOC; NpPH 3TOM IeTJsl Tpoca, HajeTasi Ha KpIOK
JIOMKpaTa, JAOJXKHa JIerkKo CHHMAaThCsl ¢ HEro Mocje OKOHYaHHS
NPOJABHKEHHS IIHTKA.

Takum o6pa3oM, mpoxolka ¢ IPHMEHEHHEM PacCMOTpEeHHOH
KOHCTPYKIHH COCTOHT B TOM, YTO LIHMTOK, PacrOJOMKEeHHbIH Hal
CTIVIOIIHON O6ReJIKOH, NPOABHTaeTcsl BIEpe], Bpe3aschb B cJa-
6yio TopoAy, H TeM CaMBIM YIepXHBaeT OT OOpylUIeHHd TY
yacTb KPOBJH, NOJA KOTOPOH JOJXKHa NPOM3BOAMTHCS paspa-
60TKa rpyHTa M yCTaHOBKa KpeIu.

[luToK MOXKeT ObITb BHIABHHYT BIepeJ He Gojee 4eM Ha
40 c¢m, 4yro BnonHe o6ecNeyHBAaeT YCTAHOBKY OJHOIH — ABYX
paM KpenH oA ero NPHKPHITHEM,

Jns npoABHMKEHHS IUTKA HCNOJAb3YIOTCS JI00ble THIIL A0M-
KpaToB TIpy30noLbeMiocTblo 6—8 T, nosponslomHe oOcyile-
CTBHTb ONTHCAHHOE BbIIe HECJO0XKHOe B3aHMOMEHCTBHE 3JeMeH-
TOB MexaHM3Ma. MexaHHYeCKHe AOMKDPATBl MOTYT NPHBOLHTBCS
3 JBHKEHHE TIPH MOMOLIH MAaJoraGapUTHBIX 3JeKTPOMOTOPOB
MJIH BPYUHYIO (B ¢Jlyuyae OTCYTCTBHS 3JEKTPO3IHEPTHH B HOJIEBRIX
ycaoBusx). Cueflyer 3aMeTHTb, 4YTO OOJbLIOH HaAOOHOCTH B
SJIEKTPONIPHBOJE HeT, TAaK KaK BKJIOYeHHe JoMKpata B paboty
OueHb KpPaTKOBpPeMeHHO.

KpoMe KOHCTPYKLUHH NPHCMOCOGUIEHHs ¢ BHHTOBBIM IOMKpa-
TOM, MOKeT NPHMEHATbCS KOHCTPYKUHSA C PeeuHbIM JTOMKPaTOM,
HMelollasi HeKOTOPble KOHCTPYKTHBHBIE OCOGEHHOCTH, HO TOT XKe
npuHuMn paBotbl (cM. puc. 38, 41 u 42).
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Komanga npu paboTe ¢ KOMIIEKTOM JErKOro MOTONOYHOrO
IMTKA [PH LIHPHHE rajeped B CBeTY | M COCTOHMT H3 CTapllero
cMenbl (3aGofiluuKa), NOAPYUHOTO H JABYX — Tpex YOOPILHKOB
A4 OTKATYHKOB NOPOJABl — Bcero 4--5 yenoBex.

PaGora €O IMTKOM OCYIIeCTBJISIETCS B TP 3Tama, COCTAE-
JSIOWMX MOJHBIA LUK, 0 OKOHYAaHHH KOTOPOro CTOHKa C BHH-
TOBBIM IOMKpAaTOM NEPEHOCHTCSl Ha HOBOE MeCTO.

B nepsriit aTan pafot:

— NPOABHMHYThP LIMTOK Ha LIHDHHY 3JeMEHTOB paMbl
(10—20 cmM), past 3TOr0 ONYCTHTE raliKy AOMKpaTa € XOMY-
TaMM, PYKOATKY JOMKpaTa BpalllaTb [0 YacOBOH CTpeJIKe;

— CHAITb BEPXHIOI NOCKY, 3akpemsiollyio 3aGol, BLIGPATh
TPYHT Ha LIHPHHY 3JeMEHTOB PaMbl; YCTaHOBUThL B IIyGHHe 3a-
6oa BepXHIOIO HAOCKY, YKpelHB ee OJHOH — ABYMsl paclopKaMH,
ONMHPAIOIIHMHCA Ha BCIIOMOraTesbHYIO CTOHKY; naJ4 yno6cTBa
YKJAJKH NepeKkJaJHHBl TO K& CaMOe TMpoAeJaTh C ONHOH —
ABYMS HHXKeJieXKalllUMH JIOGOBBIMH JOCKaMH;

-—— ONYCTHTh MOJ3YHE C GJIOKOM; BBHIABHXHOH ymop ocra-
BHTb B BepXHeM IIOJIOKEHHH ONHPAIOLIUMCS Ha NepeKJaluHy;

— VJOXHTb NepeKJafuHy ouepeJHOH paMbl Ha Mecro Tak,
4yTOOHl TpPOC GBLI NEpPEeKHHYT Yepes Hee.

Bo Bropoit stan pabor: ‘

— IIOCJIel0BATeJIbHO, HAS CBepXy BHH3, CHATb OCTaJbHble
JOCKH H BbIOpaTh I'PYHT U3 3alos;

— PpACUHCTHTh OT I'PYHTa HHM3 M 60Ka BeIpaGOTKH AJs ycra-
HOBKH JIEXKHSl M CTOEK OUYepeIHOH paMHl;

— VJOXHTb JleKeHb, BLIBEPHB €ro MO Hape3KaM M YPOBHIO;

— YCTAHOBHTb CTOHKH, BbIBeDHTb MX IO OTBeCY M 3akpe-
MHTb BPEMEHHLIMH COEJWHHTEJBHBLIMH NJAaHKaMH ¢ NpeaBapH-
7eJbHOH 3aKMaAKOH IPYHTOM HJH OEpHOM IYCTOT 3a KPelblo;

— KOHIIBl JIOGOBBEIX JI0COK 3aKPENHTb KJIHHbAMH.

B rtperuii aran paGor:

— CHATh PACIOPKH, ONYCTHTb BHIABHKHOH YIOp, NMepenBH-
HYTb CTOHKY BNlepef, 3aKpellHB ee Ha HOBOi paMe;

— BpallleHHeM DYKOSITKH JOMKpaTa 1POTHB YaCOBOM CTPETKH
MOJHATL MOABHXKHYIO T'OJIOBKY ¢ OJIOKOM, HHXKHHMH KOHEIl Tpoca
HaJieThb Ha KPIOK; BCE 3J1eMEHThl [OJrOTOB/IEHBl K IPOJBHKEHHIO
LIMTKA — UHKJA paloT MOBTOpSeTcs.

Ha puc. 41 u 42 usofpaxkeHbl TPH TOJOKEHHS NEepEHOCHOH
CTORKH C peeYHHIM AOMKPAaTOM, COOTBETCTBYIOLIHE OTMeYeHHBIM
ranaM paboT OJHOTO IHKJA.

OnbiTHble paboThH NOKa3aJH, YTO HAa YCTAHOBKY OJAHOM paMbl
B cpenHeM yxofuT 20—25 MunHyT. Ecim umpuHa pambl 15 ¢,

68



Iaman pabomsi (Heaakonuer) I aman pobombi (3aKoruen)

; Pospes nn 11 ! Pospes no 2-2.
7
/{~=l J Z7i I 0 -
T diek
2 3 |
H — il :E o= :
\
i
S i —
‘1\’7—-—'—’TI !
S
EB_,—-—-—;lH /4-— g
— |T 2
01— lI @
. 2 E
ot
21
13

2

Puc. 41. Tlepeuift n BTOpOH 3Tanmel NPoOH3BOACTBA paBoT € JIETKHM MOTO-
JIOYHEIM LHTKOM:

1 — wigTok; 2 — NMOABHXKHAsi TonoBka ¢ 6Ga0KOM; 8 — oTKHAHOH ymop; 4 — CTOMOpHOe

ycrpoficTBo; & — ay6uaThle nJaHKH; 6 — Tpoc; /7 — AepedsiHHan pellka; &8 — ayfuartas

pefika; 9 — momKpar peeuHnl#l; /0 — pykosTKka nomkpara; II — mata Jnomkpara; [2 —

KOJIBIAa A/l NEPeHOCKH CTONKH ¢ AOMKpatoMm; I8 — 3y6bsi; [4 — cToHKH, I[5 — NOCKH
H KIHHbS
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Puc, 42. Tperuii sran nponsBoacTBa DAaBOT C JErkHM IOTONOY-
HBIM 1IHTKOM (uH(ppoBoe 06O3HaUEHHEe 3/MeMEeHTOB — cM. pHC. 41)



TO CKOPOCTb MpPOXOAKH coctaBaser 0,4—0,5 mfuac, uto coor-
BeTcTByeT 9—12 M roTOBOI rasepen B CYTKH (IIpH KpyrioCyTOU-
no#l paGore). Ilpoxoaka cmoco6om 3aGuUBHON KpenmH JaeT He
6osiee 2—3 M B CyTKH.

HauGosnbliee Bpems npH paGoTe ¢ JETKHM IOTOJIOYHBIM
LLHTKOM YXOAMT Ha KpermseHHe 3a60si H YOOpPKY MOpOIbI; MpH
KpenieHHH 3a60sl BpeMs 3aTpPauHBaeTCs IJIABHbIM 00pasoM Ha
noalop M YCTAHOBKY PAclOpPoOK H KAHHbeB. UTo6kI H36exkaTh He-
pPalHOHANBHOTO pacxola BpeMeHH, BMECTO DaclopPOK pPeKOMEH-
JlyeTcsl BBECTH CTaHAAPTHHIE KJIHHbS, pasMep KOTOPBIX OTBeualsl
OB pACCTOSHHAM MeEXKAY CTOHKOH H JIOGOBBIMH JOCKaMH.
Knuubsa B pas/MUHBIX KOMOMHALHAX 0O6ecrneyuBaloT pacrnop Ha
M06o# MpoMeKyToK B mpejenax ot 2 mo 25 cm (puc. 43).

18 12
; Lo
' Fd ___J"'_-"-'
] r r __J_,_J'.——"JN::[
{—/ == r%

2530
Puc. 43. CranzapTHble KIHHbS, TIPHMEHSOMLIC BMe-
CTO pacnopox

TaxuMm o6pasoM, ornafiaeT HeOOXOAHMOCTH B IOATOHKE
pacrnopok. ITogpyuHoMy congaty yxKe He TpeOyeTcs NOAaBaTh
sabofilyuky no 2—-3 pasa pacmopKH pa3/jHYHON IJIHHEL, OYeHb
TPYZHO omnpelensteMOd Ha ryas. J[Ba KJAHA, 3arOHseMBIX «HA
pe6po» MeK1y CTOHKOH M pacnupaeMoii 10CKOH, oGecrneynBaioT
YCTOHYHBOE MOJO/KEHHe NOCKH H He HYXAAloTcH B I[OJATrOHKe
(puc. 44). Beenenue CTauIapTHBIX KIHHLEB CHHXKAET BpeMsi Ha
packperneHue 3a60si IPUMepPHO BJABOE TI0 CPABHEHHIO C Kpere-
IHeM pacrlopKaMH.

UTo6B COBMECTHTb MpPOLECCH pazpaGoTKH M YBOPKH IIO-
ponel, Ha HHXKHHe COefHHHTeJbHble IJIAHKH MOCHegHeld ycra-
HOBJIEHHOH paMbl YKJAaJBIBAeTCH WIHPOKAas HOCKAa TOJIIHHOMN
4—5 cm. 3a60fILKK H ero MOAPYYHBIH pasdpabaTeIBAalOT ¢ 3TOH
JNOCKH 3aboif, MpHYeM TOJBKO HAMOJOBHHY €ro BBICOTH, a 3a-
TeM TIPHCTYNAIOT K YKJaAxe MepeKaannibl. YGOPIIHKH TOPOIbI
HMEIOT BO3MOXKHOCTb YIAJsITh COBKAMH, JIONMATAMH H CKped-
KaMu MOPOAY HeMeIJIeHHO OT camoro Jfa 3afos, He Aonyckas
€e CKOIJIEHHS.

3a6ofmHK U ero NMOMOIIHHK (rOJNIOBHBIE camnephl), IPHCTY-
nasg K paspabOoTKe BTOPOH MOJIOBHHH 3a0os, yXKe He HMMeloT
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Puc. 44.

Tlpoxopka ¢ TpHMEHCHHEM  CTaHAAPTHHIX
KIHHBEB H MepeHOCHOH CTOHKH



rpynta noa Horamu. IIpn caaxenHo# paGote 3aG0HLIHKOB C
yO6OpUIMKAMH MOMKHO AOOHTLCA TOro, 4TOOHI BCJIeld 3a yKpemje-
HHeM HMKHell JoGOBOH HOCKH BO3MOXKHO OHLIO cpasy ykia-
JBIBATh JeXeHbp ouepeHON paMbl. BpeneHue Takoro popaa mon-
MOCTeil B BHJAE OJHOM Jerko MepeHOCHMOH JOCKH CNOcoGCTBYeT
va06CTBY paboT, mpHYEM HE TOJNbKO [Jsi YGOPIIHKOB MOPOAHI,
HO M JIJis TOJIOBHBLIX CanepoB, KOTOPBIM CTAHOBMTCS JIErie 3aBO-
JHTb NepekJaaHHy H paspabarbiBate Bepx 3abos (pHuc. 45).

Puc. 45. OGuwwmit BHI TPOXOAKHM C JIETKHM IOTOJIOYHLIM IIHTKOM H mepe-
HOCHO# CTOMKON

B npouecce paGot MHOrAa BBISLIBAIOT 3aJePXKKH BCTpeuaio-
mMecs B FPYHTe BaJyHbl H rajbka, STH NpPENsTCTBHA Ha NYTH
NPOJBHKEHHS LIMTKA CPa3y YYBCTBYIOTCA TPH BpallleHUH PYKO-
ATKM JOMKpaTa. YjaajeHHe rajJbKH HJIH BaJyHOB MPOBOJUTCS
PpyuHylo. KaMenb HAM rajibKa BHIHHMAIOTCA Yepe3 LIeJiH Me-
WAy WHTKOM H BepXHeH A0CKOH 3abost. DTy Iuejb MOXKHO JO-
itfyckatb a0 20 cu Ge3 omaceHHsi 06GBaJIOB.

HepmocratkoM crocofa NpOXoAKH rajepefi ¢ NpHMeHEHHEM
IIOTOJIOYHOrO  IIMTKA fBAfAETCS OOpasoBaHHe HeGOJBLIOTO
VKJIOHa paM, KOTOpPLIH IoJydYaeTcs B CHJIY IJIOTHOTO CABHIaHHS
NepexkaafuH OT LaBJIeHHs HaBepxy.

JlJ1a ycTpaHeHHsl 3TOr0 HeJOCTaTKa pPeKOMEeHAYeTcsi Tiia-
TeJIbHO MOATOHAThL PaMbl MeXJIy COGOH IIPH 3aroTOBKE M BO3-
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MOXKHO ILTOTHeE YKJIAAbIBATb JI€XHH ONHH X JAPYroMy mpH
yCTpoiicTBe OGIENKH.

Yro6u HayaTh paboTbl N0 NPOXOAKE ranepeil ¢ JerkHM Mo-
TOJIOYHBIM LIHTKOM, €I0 HeoOXOMHMO 3aBeCTH Ha IepeKJaJHHbl
paM CIUIOLIHOTO GPYCYaToOro KpelseHHs.

Ecin paGoTel B HeyCTOHYHBEIX NOPOJAX HAYHHAIOTCHA HEMO-
CPeACTBEHHO C MOBEPXHOCTH 3€MJIH, TOTAA ILHTOK YKJaIbiBAeTCH
Ha CreluaJbHbIA KapKac, KOTOPHIl yCTaHaB/IHBAaeTCs BO Bpe3ke,
OTpBITOI KOTJIOBaHHBIM croco6oM. Kapkac 3ackinaercss TpyHTOM
BMecTe C TOTOJOYHBIM 1IUTKOM, BHYTPH Kapkaca yCTaHaBJIH-
BaeTcsl NepeHOCHas CTOHKA ¢ JOMKPATOM M IIHTOK MOXET Bpe-
3aTbcd B 3a0oH, ocylecTBAsfA IIPOXORKY (cM. pasgen 4
raaesl V).

Jlns npomonXKeHHsl NPOXOAKH B HEOMUOAHHO MOSBJISIO-
LIMXCS HEYCTOHYUBBHIX MOpoJax HEeOOGXOAHMO BMECTO YeThlpex —
NsTH NOCJACIHHX paM rajeped ceueHHeM B cBeTy 1 X 2 M ycra-
HOBHTb paMbl ceucHueM B cBeTy 1,25} 2,15 M. JlexHH 3THX
paM IO/KHBl ObITb Ha OLHOM YPOBHE € JIEXKHAMH NpeIblIyIIHX
paMm, mnepekJaaHHbl — OpHNOAHATH. Jlajee HeoGXOAHMO MOJ-
HATb LUHTOK K MOTOJIKY STHX paM H YCTaHOBHTb IIOJ HHUM de-
Thipe — NATbH BCIIOMOraTesJbHbIX paM 6e3 JieKHeH ceueHHeM
1 3 2 m. Tlocne 3TOT0 HAaYMHAIOT HOPMAJILHYIO NMPOXOAKY, NpPH-
MeHsia CTOHKY C XOMKpaToM. Tak xak ¢Jjabasd HeycToHuHBas
nopoja He MOKeT MOSIBHTECA [0 Bcell IJollanu 3a6os cpasy, a
cHayaja TOKaXKyTcs €e MPH3HAKH, KOTOpble ¢ IPOXOAKoH 6y-
JYT BO3pacTaTh W YBEJIHUHBATKLCS IO ONpele]eHHOMY HampasJe-
HHMIO 1J1acTa, TO OMNHCAHHBIH CriocO6 BIOJHE NpHEMJEM.

ITpuMeHeHHe JIETKOTO IIOTOJOYHOTO MIHTKA IPH BHIXOZAX B
CTODOHY H3 LUAXT H rajepeii pacCMaTPHBAETCHA JaJjiee Ha KOH-
KPeTHbIX NPHMepax BO3BeILeHHS COOPYKeHHS.

Jast mpoxonxku rajepefi nponetrom fo 2,0 # MOTYT NpHMe-
HATbCA LIHTKH COOTBETCTBYIOLIMX pa3MepoB, IlepelBHraeMble
IIpH TMOMOLUHM JABYX BCIOMOraTe/bilblX CTOEK ¢ AoMKpaTaMmu. Ha-
nmpuMep, AJs NpOJETa B CBeTy 2 M C TONUHMHOH Gpycuarol
Kpenu 15 cm WHUTOK moakeH ObiTh pasmepom 2,321,000
> 0,008 m. ITponBHKEHHEe TAKOIO LIMTKA OCYLIECTBJAeTCH TNPH
MOMOLIH ABYX M[epeHOCHHIX CTOeK, KOTOpBIe yCTaHaBJIHBAIOTCA
Tak, 4YTOGLI MX TPOCHl MPOXOAM/IHM MPHMEPHO HA PACCTOAHHH
70—75 cu mpyr ot apyra (puc. 46).

IlpoaBHKeHHe LJHTKA OCYILECTBJAETCA NMPH OJHOBPEMEHHOM
BpallleHHH PYKOATOK NoMkpatoB obeHx croek. ITopsamox pabot
TOT XK€, UTO NPH NpoXojake ranepeu nposeroM B 1,0 #. Cocras
KOMaHZABl CJeLyIOLHI:
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3aG0MITHKOB « « v s v v & o o « « o o 4 . 2 yenoBexa

TTOAPYYHBIX COMMAT . + « 4 & = & o o & & « 2 yesnoBeKa
YGOpIIHKOB M OTKATUHKOB MOPOOH . . . . . 3—4 yenoBexa
Hroro. . .7—8 yenoBek

B 1nenom npucnocoGiesue, Kak HOBOe CPeCTBO, MOXKET IOHITh
0XapaKTepH30BaHO CJeAYIIUHMH NAHHBIMH:

1) nerkuit moTOJOYHBIH ILIMTOK M BCIOOMOraTeJbHasf CTOHKA
C JNOMKpParoM MOTYT NPHMEHATbCA NPH BO3BeNeHHH rafepeil B
cjaabblX HEYCTOHYMBBLIX [OPOAAX, KPOBJIS KOTOPBIX OOpYyLIH-
BaeTCs IPHU BCKPBITHH 32005, a CTEHKH CIIOCOOHBI YAEPXKHBATHCA
ot 06pyIIeHHs HeKOTOpoe (He3HauMTe/bHOe) BpeMsd;

76 80 4 76 |

5
k. 52 78 f 52 5

1 L
200

Puc. 46. Pacnonoxenue MEpPeHOCHHIX CTOEK NOTOJIOYHOrO
LWIHTKa NPH NPOXOAKe BHIPAGOTKM mposeToM 2 a

2) Bce aeMeHTbl NPHUCTIOCOOIEHHS] MOTYT GbITh H3TOTOBJIEHE!
3 TI0JIEBBIX YCJOBHSX NPY HaJHYHH NOJEBOH KY3HHLBI, OpoCTeH-
IIHX CcjlecapHhIX HHCTPYMEHTOB H IOMKpaTa;

3) Bec mepeHoCHOIT cTOHKH (70 k2 € py4YHBIM NMPHUBOAOM H
90 ke ¢ 3JMeKTPOMOTOPOM MOLIHOCTBIO 1,5 K6T) BnosHe npHeM-
JeM AJIs PYYHOH IepecTaHOBKH JAByMs callepaMH B npefenax
IIHPHHEL paMbl — Ha 20—25 cu;

4) mpoBefeHHBle palOTHl MOKa3aJH, UYTO ¢ NPHMeHeHHeM
JIErKOTO MOTOJIOYHOro HMIMTKA B CJ1abbIX HEYCTOHUHBHIX MOpOAax
MOKHO TOOHTBCS CKOPOCTH NPOXOOKH n0 9—12 noe. M B CyTKH;
liOArOTOBHTe/NbHble PafoTel 4G Hadaja MNPOXOAKH rajeped co
IIHTKOM MNOTPpelyloT He 6o0Jee OJHOTO Yaca BPEMeEHH;

5) mns mpoxoaku ragepeir mposerom okoao 2,0 M MOryT
MPHMEHATbCS IMHTKM COOTBETCTBYIOLUHX pa3MepoB, TepeiBH-
raeMbie MpH ITOMOIIH ABYX IIEPEHOCHBIX CTO€K C AOMKpaTaMH.

2. CnocoGbl NPOXOXKH LIAXT

ITpoxonka wmaxr B cJabbX HeyCTOHUMBBIX NPYHTaX IpH
CIVIOLIHOM KpeIJIEeHHH OTJIHYaeTCs OT IMpPOXOAKH B CPelHUX
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Puc. 47. Kocas sabuBHas Kpenb IAXTHL:

1 — saxnagHas pama; 2 — pama KpelJeHHs; 3 — 3aGHBHHIE
HOcKH; 4 — pacnpele/HTENbHbIE NOCKH; 5 — COEIHHHTeJNbHHE
NJAaHEKH; 6 — go0aBouHas NOCKa
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FPyHTax TeM, 4TO IPYHT Mocjie yRJIaAkH 3aklTagHo# paMbl OT-
PBHIBAIOT TOJIBKO HJS OAHOH paMbl, T. e. HA TIyGHHY He GoJee
15—25 cm. CeueHue LIaxXThl MPHHHMAETCA BO3MOMXKHO MeHbBILE
(He Gomee 1> 1 M), a paMBl H3rOTABIUBAIOT Y3KHMH, AOMYy-
CKasi MHHHMAJbHYIO IUHPUHY 3JeMeHTOB no 10—I15 cu. B cay-
yasx, Korja cjabast ycTOHYMBOCTL TPYHTA He IO3BOJISET MPo-
. XOOKY IIaXTH CO CIVIOIIHEIM paMHBIM KpemnyeHHeM (oGBaJiu-
BAIOTCSl CTEHKH M B NOJOLIBE IIAXThl HaGuIOAaeTcs BHIMHPaHUe
répymi)f) HeOOXOIHMO  IPHMEHSATb 3a6HBHOE  KpEmJeHHE
pHC. ;

Knun
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Puc. 48. Cxema 3a6MBKH HOBOro psiza HOCOK:

a— Jo '3a6HBKH HoBOoro psna; &6 — mocae 3a6HBKH HOBOTO

pana; I — BepxHHR panx 3a0HBHBIX ROCOK; 2 — HHXHHH pAn 3a-

GUBHLIX JOCOK; & — pacnpefeiHTesibHasi Jfocka; 4 — Gpyc pambl
KDeIJIeHHS; § — KJIHH

IlpH KpemieHHH WIaXThl ¢ 3a0UBHEIMH A0CKaMH [paboTy
TakXKe HAYHHAIOT C YCTAHOBKH 3akKsianHoH pambl. [lo Hapyx-
HOMY I[epHUMETPY 3ak/JaaHoH paMbl 3a6HBAIOT 3a0CTpPeHHbIE
AOCKH, NpHIaBas UM HaKJOH Hapyxy. JlaJjee nmox salluToll 3a-
OUBHBIX JHOCOK pa3palaTblBAalOT TPYHT H YIVIyGJSI0T BHIPaGOTKY
Ha 0,8—1 M, T. e. 10 MecTa MOJIOXKeHUs [1epBOfl paMbl KpemJje-
HHS,, OJIHOBPEMEHHO IOCTeNeHHO 3a6HBAOT JOCKH TakK, 4TOGHI
KOHI[Bl HX BCe BpeMS HaxoAuJdHCb B rpyHre Ha 10—I15 ca.
VeTaHaBAMBAIOT NEPBYIO paMy KpellJleHHss M 3akpellisioT «e
NpHY TOMOILH pacnpeleHTeNbHBIX AOCOK H K/IHHbEB, 3a6HBae-
MbIX Ha peGpo. ¥YTuibl BEIpaGOTKH 3aKpEMJsIoT NOCTaHOBKOMH 3a-
KJaAHBIX TOCOK. 3aTeM MeX[y KIHHbAMH 3a0HBAalOT BHEpe.
LOBbBIfl PAA JOCOK H CTaBAT KJIHHbSA IuawwmMs (pHc. 48). KiHHbs,
nocraBJieHHEe Hd pebpo, yAaJsIOT M BMeCTO HHX 3a6HBaIOT
JIOCKH CJIe[yIOlLero y4acTKa; TakuM o6pa3oM NoJyyaloT CIJIONI-
HOH psn 3abuBHO# Kpermd. PaMy KpelsieHHs COeIHHSIOT C 3a-
KJAagHO# pamoil COeIHHHTENbHBIMH IIaHKaMH.

[Tox samuTOii TOCOK NMPOXOAAT CJAEAYVIOLULHE y4acTOK BhIpa-
OOTKH, YCTaHAaBJHBAKOT BTOPYI paMy, pacnpefeiHTejbHbie
BOCKH M 3a6uBaOT KaHHbA. [loBTOpAA 3TH OMepaluu, NPOU3BO-
AAT BHIJAEJKY MOCTCAYIOIIMX VYaCTKOB IUAXTHl 4O YPOBHA IO-
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TOJIKA TOPH3OHTAJbHON BHIPabOTKH. Jlajnee Ha BHICOTY, paBHYIO
BBICOTE BbIX-OJlHLLLeﬁ raJjgepeH, yCcTaHaBJHBAOT CIJIOLIHOE Kpell-
nenre, CMeHa THNa KPemJIEHHS B 3TOM CJydYae 3HAYHTEJNbHO
obuieryaer HayaJ/io IPOXOAKH TOPH3OHTAJbHOH rajepen.
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Puc, 49. Ipsavas sabusHas Kpellb WAXThl (LIMYHT):

1 — cnyomHaa Kpemb; 2 — RanpasafiioltHe pamel; J — 3a-
GuBHas Kpenb (WMYHT); 4 — BOXOHOCHHIH cJO#

ITpu xpennenun maxTel CO LIMYHTOM, IPHMEHAEMBIM TOJIBKO
1)1 mepeceyeHHs BOJOHOCHOTO CJIOSl, BEPXHIO 4YacCTh LIAXTH
BbIIEJBIBAIOT YIIHPEHHOr'o CedyeHMs, 3aKpemass ee CIJIOMWIHOH
3aKJIaJHOH KPelblo MM KPEeNblo ¢ 3a0HBHBIMH JOCKaMH.
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Yry6uBiunch 10 YPOBHS, KOTOPHIH NpeBkIaeT BOAOHOCHbIH
caoit Ha 0,5 M, BHYTDH ILIAXTHl YCTaHaBJMBAIOT JBe HaIpaBs-
JsiolHe paMbl H 3a0HBAIOT IIMYHTOBBIE JOCKH Tak, uTOOLl OHH
BOLILIH B BOZOYMop~ bt cyoft Ha 0,5 # (pHuc. 49). Jlocku HMeOT
aauHy po 4—6 m, tonuuny 7—8 cm. Ilpu criromiHoM Kpemie-
{MH BEepPXHEro yyacTKa LIaxXTHl AJsl yAoOGcTBa 3a0HMBKH LINYHTA
HeOBXOMMO - HMETh 3430p MexXAy 3aCHUBHBIMH [JOCKaMH H
'BHYTPEHHHMH CTEHKaMH OOJEeJKH YILIHDEHHOTO yyacTKa IIaxThl
e mMeHee 10—15 cm.

ITox samuroifl 3a6uBHOro KpenjeHus paspabGaTHBAIOT TPYHT,
yepe3 Kaxjele 0,7-—1 M ycTaHaBJHBaloT OuYepelHYIO paMy,
CKpemlnsisi ee ¢ NMpeAblAylliell paMOH COeIHHHTeJBLHBIMH IIJIaH-
KaMH.

[Tocne mepeceuenHsi BOJOHOCHOTO €JI0Sl CHOBA NEpeXoifT K
CTJIOIIHOMY, 3aKJ4JHOMY KPENJIeHHIO UK KPEIJIGHHIO IIaXTH C
3a6HBHBIMH JOCKaMH.

3. BosBenenHe OJMHIAKA MOA3EMHOr0 THIA

YerpodicTro GauHpaxa (puc. 50) IpOH3BOIAT B C/ENyIOLIEM
Nopsiike: YIUHPSIIOT M YrAyOJAsioT YYacTOK TpaHIUeH, BeAyT
MPOXOAKY LIaXThl (HJH HaKJIOHHOTO CIYCKa), YCTPauBalOT BHI-
XOJHOH y4YacTOK C 3alUMTHON JOBEphIO, NPOXOAAT BHPaBGOTKY
OCHOBHOT'Q' TIOMellleHHs, 00OPYAYIOT OrOJIOBOK BXONA.

PaboTel HAYMHAIOTCS C I'e0JIOTO-HHMKeHepHOH pa3BelKH, KO-
TOpas dyallle Bcero OyeT NPOH3BOAHMTbCS MyTeM BHeLIHEro
OCMOTpPa MECTHOCTH H GaMxalmux oGHaxeuuif (oBparu, riy-
GOKHEe y4JacTKH TpaHIleH, KOJIOAubl H 1p.).

3areM onpepensiercss HauboJjee BHIMOAHOE MeCTO pacloJo-
eHHSl ¢ TaKTHUECKOH M PeoJIOrHYecKOHd TOUeK 3peHHs, ompeje-
asietcsl crnoco IPOM3BOACTBA PaboT, MOArOTABJHBAIOTCA Heol-
XONUMble TPHCIOCOOVIEHHA H CpeicTBAa MeXaHH3allMH 1Js Tpo-
H3BOJACTBA pafoT H OJHOBPEMEHHO NPOH3BOLMTCH pa3bHBKa H
pocajka COoOpyxeHHs Ha BHIOpAHHOM yyacTKe TpaHiued, Pa-
6OTBEl MPOH3BOJAATCS B TPH CMEHBI II0 8 YacoB; B KamAYI CMEHY
Ha3HayaloT KoMmauay #u3 4—>5 uesnosek. [IpH onpaHHYeHHOM
KOJIHYeCTBe JIIofeH paboTel BenyTcs B oAHY cMeny mo 10 ua-
COB B CYTKH.

Pa3buBKy YIIHPEHHOr0 yyacTKa TpaHUIeH, POBHKA JJIf Oro-
JOBKA LIAXTHL U OCHOBHOTO MOMELIEHHS IIPOH3BOAAT 2 4YeJIOo-
BeKa, OCTa/JbHAs 4YacTb KOMAaHIb 3aHHMAeTCs IOCTaBKOH 3Je-
MEHTOB KpeIJiIeHHsl H HHCTPYMeHTa, MacKHpyer paboThl, MOAro-
TABJHEAET TPAHCIOPTHPOBKY IpYHTa B OTBaJ IPH INOMOLIH
HMEIOLIUXCST TPAHCIOPTHBIX CPeNCTB — 3eMJEeHOCHBIX MeIIKOB,
HOCHJIOK, MHHHBIX TeJleXKeK MJH OJHOPeJbCOBOIO MYTH.
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Harkam us GpeBen d-18 3axnaduan pasma 15x15

Puc. 50. Baungax Ha 4—8 uesoBeK C 3aCHITHLIM OLOJOBKOM M TPeyroJe-
HEIM LLHTOM

Bce anemeHTH! KpenH M Heo6XOAMMble MeTaslIHYeCKHe I0-
KOBKH JOCTaBJIfIIOTCS. K MeCTy paboT € leHTPaJbHbIX 3arOTOBH-
TeJIbHBEIX IIOMIANOK H CKJaJoB.

OTpuIBKY YyLIHDEHHS W POBHKA IJsi OrojloBKa C OTKaTKOMH
rpyHTa B OTBaJ M UYACTHYHOH OTCHINKOA ero Ha Gpycrsep
H TBUILHBIHL TpaBepc INPOHM3BOJAMT Becb COCTaB KOMAaHIBI;
IpU 3TOM JABa — TPH YejlOBeKa BeAyT pa3paboTKy IpyHTa, ABa
yeJioBeKa IPOM3BOAAT OTKAaTKy nopoabl. PaBoTy mo BhleMKe
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IpyHTa 06beMOM 0KOJIO 24 #3 npu HOpMme BhipaGoTku 1,25 m3/uac
Ha OJIHOrO 4YeJIOB€Ka TPH uyeJoBeKa BHINOJHAT 3a 6,4 yaca.

Ha ycrpoiicTBo ofleXXabl KpyTocTell yliupeHHsl ofLiell mpo-
TSIKEHHOCTbIO OKOJIO 5,0 M NpH HOpMe BpeMeHH 4 4es.-yaca Ha
1 noe. m yeThipe 4yenoBeKa 3aTPATAT 5 YACOB. 3a 3TO Ke BpeMsl
OIMH 4Ye/IOBeK NPHBENET B MOPSAOK THLIBbHLIA TPaBepC M 4YacThb
6pycTBepa BHE OTOJIOBKA.

TTocne okoHuaHHsT 3eMJAHBIX pab0T Ha MOBEPXHOCTH JBa
yesloBeKa MPHCTYNAIOT K YCTAHOBKE 3aKJaJHOH paMbl IIAXTHI,
OCTaJIbHble YCTAHaBJAHBAIOT Hal IIAXTOH HMelOMHecs MOILbeM-
HBle CPeJNCTBa: BOPOT MJH JebedKy ¢ OJOKOM JJA BHIPY3KH
TPyHTa Ha noBepxHocTh. dT1a pabora saiiMer He Gojee 2 4acoB.
3aTeM NPHCTYNAIOT K MPOXOJKe LIAXThl, IIPH 5TOM KOMAaHAa
IOJIXKHA COCTOSThH M3 CTApIIEro cMeHbl, 3a6oHnuka, Jebenunka
H OJHOTO — JBYX OTKAaTYHKOB TMOPOABl (Bcero 4—5 yesoBek).

PaspaGoTka nopoapl Befercs Ha IyOHHY He GoJiee MIHPHHEI
OJIHOH, pexe ABYX paM, KOTOpble YCTaHABJHBAITCA KaK MOXKHO
GeicTpee, ¢ TeM 4TOGLl He MONMYCTHTh OOpYyIIeHHHl TpyHTa.
B maxte usberaioT H3JHLIHETO cryka. JIJId 3afle/Ku NyCTOT H
nasyx B CTEHKaX HCIOJb3YIOT JepH. _

Yenex paboT Mo NPOXOAKe ONPEeNeJIsieTCsl B 3aBUCHMOCTH OT
HHTOHCHBHOCTH paboThl 3a60HINKA, KOTOPHIH IPH CeYeHHH
maxtel 1,2 X 1,2 » u rayouse 4,0 4 3aTpaTuT BpeMs Ha ee
npoxonaKy 22,6 uaca, B TOM YHCTE:

— Ha pas3paboTKy IpyHTa npH HopMe BeipaGorku 1,0 #® B
gac — 5,8 yaca;

— Ha MOrpPys3Ky IpyHTa npH HopMe BHpaGoTkH 1,2 m3 B
yac — 4,8 uaca;

— Ha KpemJieHWe BHIPaGOTKH NPH HOPMe BpeMeHH
0,6 uyen.-yaca Ha 1 pamy — 12 yacos.

Tlocne OKOHYUAaHHS NPOXOAKH INAXTH HA PAaCCTOSTHHH
15—20 cm OT BHIXOZHOH CTEHKHM YCTaHABJIHBAETCS BpEMEHHAs
onopHasi 6pycuatas paMma. Ha onopuyio paMy yKJaablBaercs
JErKHH MOTOJIOYHBIH IIMTOK, A KOTOPOro HeOGXOZHMO TIpen-
BapHTEJbHO CHSITh GOKOBLIE 3JIEMEHThI OJHOH paMbl HIAaXTHl Haj
nepeknanuHol ogopHo# pamel. IIlMTOK onyckaercs B WaxTy H
3aBOJINTCS B IPYHT CBOMMH HaNpaBJsSiOLHMM LIeKaMH B Ha-
KJIOHHOM MOJIOK€HHM, TaK KakK IIHPHHA ero GoJbllie BHYTPeH-
Hero pasmepa wwaxTtel Ha 23 cm. IlepenocHas crofika ¢ mOM-
KpaToM BepxHell 4acTbio (BBIABHKHEIM YTIOPOM) JOJXKHA OMH-
paTbCsl Ha NepeKJaauHy OMOpHOH paMbl, KOTOpas B CBOIO Oue-
pefb ynepXkKHBaeTcss AByMs BCIHOMOTATEAbHEIMH pPacHOpKaMH,
OMHPAIOIIHMHCS HA MPOTHBONOJOXKHYIO CTEHKY IIaXTH. DTO faeT
BO3MOKHOCTb HauaTb KaK MepecTaHOBKY JIOGOBBIX JOCOK C 3a-
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KpeMJieHHeM HX pacnopkaMu (KJHHbSIMH), Tak H OBBLIYHYIO pa-
60Ty CO HIUTKOM.

Ilpu oueHb ¢1aGoM M HEYCTOHUYHBOM IpPYHTE IIHTOK MOMKET
ObIT YJIOKEH MeXJYy paMaM{ Ha YPOBHe MOTOJAKa OCHOBHOIO
TOMeLIeHHs BO BpeMs NpOXOoAKH maxthl. Ilpnuem ero neo6xo-
JMMO BpesaTh B I'PYHT Tak, 4TOGHI OH NepeKpeIBal He HoJjee
TONIOBHHBI CedeHHs1 Iaxthl (He Goaee 50 cu) W TMO3BOMAN
IOCTAaBHTh COEJHHUTENbHbIE IJIAHKH Ha TPeX CTOPOHAX ILaXTh,
a caMoe [IJIaBHOe — JaBaJ BO3MOXHOCTb TIPOHTH Ky3OBY
MHMHHOH TeJeXKKH B HHXHIOKO (paspabaThBaeMyl0) 4YacThb
IAXThl. YJOXKEHHBbI TaKHM ©OOpas3oM ILIHTOK OIHOBDPEMEHHO
npenoxpanser 3aboHIMKa OT yIMHOOB CAy4YaHHO MMaZaloUMMH
npeaMeTaMH IPH NPOXOAKe MM BEIXOJHOIO YYacTKa LIaXTH (CM.
puc. 15). Ha ycranoBky murka 3a6OHIIHK €O CBOHM MOAPYY-
HBIM 3aTpaTAT OKOJO OAHOro yaca BpeMeHH. Ilo oxoHuawuu
NPOXOJKH LIAXThl BIUIOTHYIO K CTEHKE H K HIDKHEH IIJIOCKOCTH
ILHTKAa yCTaHABJHBaeTcs oONopHas pama. JIockH BbIXOZHOH
CTEHKH 10 Mepe pa3paGoTKH IPYHTAa Ha LIHDHHY TepBOd paMhl
rajepe MocaefOBaTeIbHO CHHMaioTcs, OQHOBpEMEHHO yCTpaH-
BaeTcs J060BOe KpeIlIeHHe,

Tak kak muTOK G6BLT 3apanee BpesaH [0 HaANpaBJeHHIO
OCHOBHOI'O NMOMEIIeHHs, TO JAJs YCTAHOBKH NepBOil paMEl raje-
peH B ero NpPOJABHXeHHH HeT HeoGXomUMOCTH. B masbHeflieM
OyZeT OCYLLECTBJSATbCS HOpMaJbHasi NPOXOAKA MNOA MPHKPHI-
THEM JIeTKOTO IIOTOJOYHOIO INMTKa, IlepelBHraeMoro IpH
HOMOIIM [EPRHOCHOH CTOHKH ¢ JOMKDaTOoM.

Paspa6oraEe u 3akpenuB OpyCUaTBIMH HJH ILTaCTHHHBIMH
pamaMmu yuacrox rajeped anuuoit 0,8—1,0 x4, ycraHaBJIHBAIOT
6pycuaTyio pamy AJs 3alllUTHO-TePMeTHYeCKOH naBepH (CM.
puc. 50).

Ilpu OTCYTCTBHM JIETKOro HOTOJIOYHOTO IUHTKA paboTH Be-
AYTCSl €O BCIIOMOTATeJbHOH CTOMKOR HMiu mo crnocoby 3a6HBHOH
Kpem# B 3aBHCHMOCTH OT XapaKTepa TPYHTa,

IMpoxonka OCHOBHOrO MOMEIIEHHs CBSi3aHa C IMepeKIiode-
HHEM TpYXeHBX KY30BOB MHHHBEIX TeJIeXeK Ha BepTHKaJbHbIA
noabeM 4epe3 IIaxTy; B OCTaJbHOM Xxapakrep pabor Oyner
TAKHM €, KaK H Ha TOPH3OHTalbHOM y4YacTKe IO IepMeTHYe-
ckoit asepu. Ilpoxoaka TamMbypa H OCHOBHOTO MOMeELIEHHS OG-
med gauHoH 4,0 # ¢ NpUMEHEeHHEM JIErKOro NOTOJOYHOTO LIUTKA
npu Hopme npoxoxku 0,38 noe. ¥ B uac norpebyer sarpaTH
10,5 yaca. YCTpOHCTBO OCHOBHOIO MOMellleHHss 3aKaHYHBaeTcs
3aJ1eJIKOH TOPLOBOH 4acTH COOPYXEHHHA INONePEeYHLIMH JOCKaMH
MJH TJacTHHAMH. 3aTeM BeChb COCTaB KOMaHJbl NPHUCTYMaeT K
YCTpOHCTBY BHYTpPeHHero o0OpPYIOBaHHSA: HAP, 3AIIMTHO-repMe-
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THUECKOH NBEpH, JIECTHHIIEI AJIS BBIXOJA H3 COOPYKEHHS H Ip.
B mnocaenuioro ouepedb 0GOpPYIYeTCs OrOJIOBOK ILIaXThl:™ (CM.
rnaBy V). Ha Bce atH paGoTh 6yzeT 3aTpayeHO NMPHMEPHO
40 yes.-gac., uiu 8 yacoB npu pabore Bcell KOMaHAHL.

B o6uelt Ca0XKHOCTH Ha YCTPOHCTBO OJIMHAAXKA C LIAXTHHIM
EXOJOM Ha 8 uYeJIOBEK C MOJHBIM BHYTPEHHHM 0GOpYIOBaHHEM
H OTOJIOBKOM norpebyeTcss npuMepHO 55 yacos. CremoBaTesbHO,
KoMaHaa B 4—>5 uesioBek, padoras no [0 vacos B CYTKH, CMO-
JKeT BBINOJIHHTB 3Ty paboTy 3a bl/e—6 nHel, a mpH TpexcMeH-
HO#t paboTe mo 8 yacoB B cMeHy — 3a 2—21/z cyTOK.

Ilpu ycTpoficTBe BMeCTO IIAXThl HAaKJOHHOro BXOAa NpHMe-
HAETCA NPOXOAKa CO BCIOMOraTeJIbHOH paMoif, KoTopas MOMXKeT
JaTb HYXKHOE CTyIeHYaTOe IOHHXKeHHe raJjepeH.

Bannpgaxk ¢ HaKJIOHHBIM BXOJOM IIpH BeleHHH paboT ¢
TeM Ke 00opynoBaHHeM W Ge3 OroJIoBKa, C NMPSMbIM BXOJOM H3
TpaHiled nompe6yer 3aTpaThl OPHUMEpPHO 75 4acoB, T. €. OH
MOXKeT ObiThb NOCTPOEH KOMaHAOH B cocraBe 4—D5 uesoBek 3a
71/e—8 nHeil, a mpH TpexcMeHHoll pabore 3a 3—3'/2 CyTOK.
Boénbwasa nonpeGHOCTE BO BpeMeHH AJs IIOCTPOHKH sT0ro OJIHMH-
Jaxa o CpaBHeHHIO ¢ OJHMHAAXKOM, HMeIOUIHM INaXTHHIH BXOJ,
OGBACHAETCH CJOMKHOCTBIO NPOXONKH HAKJIOHHOIO BXOAa IpH
[IOMOILH BCIIOMOTATE&IbHOH pPaMbl,

YKasaHHble CPOKH BO3BeJleHHs JaHbl C yUeTOM HCIoJb30Ba-
HHS TOTOBBHIX 3JIEMEHTOB KpemH H BHYTPeHHero o0opynOBaHHUS,
2aroTOBJSAEMBIX IIEHTPaJIH30BaHHO.

[TorpeGHOE KOJIHYECTBO TOTOBBIX 3JIEMEHTOB IJIs OauHIA-
Keft 060X THNOB yKazaHo B raase I1I, pasgen 3.

4, Bosgejienye MoaeBoro noj3eMyoro ydexuua
Ha 10—20 yeaoBex

VerpoiictBo y6exxuma Ha 10—20 uyenoBex (cM. puc. 4)
TPOH3BOANTCS ABYMs KomMaHmaMu Ne 1 m Ne 2 omHOBpeMeHHO C
JABYX BXOJOB.

O6e KoMaHBl BK/IOYAOT B ceBs 10 TPH CMeHl, paboTalomme
mo 8 yacoB B cyTkH. Kaxnas cMeHa COCTOHT H3 4—5 yesoBeK
(cM. pasgensl 1 u 2 rnaebr IV). Beero B KoMaHfe ¢ HavasbHH-
KOM KOMaHAul 13—16 uenoBex. Jlia BO3BeleHHs BCEro coopy-
JKeHHSl JOJIXKHO OBITh BBIIeJeHO 26—32 uenoBeka (B3BOX ca-
TepoB).

Komanpma Ne 1 paGoraer Ha yyacTke I, K KOTOpOMY MOXHO
OTHECTH CJIeAYIOlIHe 3JIeMeHTBl COOPYXKeHHsl B NOpsAJKe HX BO3-
BeJleHHs: ONOJIOBOK TOPH30HTAJIbHOrO (HAKJIOHHOrO) BXOAA, ro-
PHSOHTAJILHBIH (HAKJOHMBIH) BXOJ, OCHOBHOE IOMelleHHe 0

6* 83



BCTpeuH ¢ paGoTaloluMu Ha y4acTke II, BHyTpeHHee oGopyno-
Banne. Komanna Ne 2 Ha yyacTke II BO3BOAHMT LIaxTy, OCHOBHOE
noMellleHHe IO BCTpeyH ¢ padoTalolMMH Ha yuacTke I, mraxry
y TOPH30HTAJbHOIO (HAKJIOHHOTO) BX0Aa.

PaGoThl HaYHHAIOTCSA C re0JIOro-HHXKENepHOH pasBeiKH, KO-
TOpasl HOJIXKHA JaTh CBEIEHHS O XapaKTepe HaIacTOBaHUs MO-
pon Ha ray6uHy mo 10 m. 3arem ycTaHaBnHBaeTcsl Haubosee
BBITOJJHOE MECTO DPAacloJIOKeHHs YOeXHIla C TaKTHYECKOH, To-
norpacduyecKOil M reoJIOrHYECKOH ToueK 3peHus. BoiOmpaiorcs
KpYyTHIE CKaThbl, KDYTOCTH OBPAaroB HJIH BO3BbIIEHHbIE Ge3BOLHbIE
YYaCTKH MECTHOCTH, 4TO OCOGEHHO BaXXKHO TPH BO3BEIEHHH CO-
OpyKeHHd B caabbX NMecyaHHX IpyHTax. Jlajee B 3aBHCHMOCTH
OT XapakKTepa IpyHTa OHpefeJAeTCs CHocof NPOH3BOACTBA pa-
60T M IOATOTABJIHMBAIOTCS COOTBETCTBYIOILME MPUCIOCOOIEHHS
H CpeACTBa MeXaHHM3alMH IJsl IPOXOAKH BbIpPAaGOTOK H TpaHC-
IMOPTHPOBKH noponsl. OAHOBPeMeHHO NPOMSBOJHMTCH MOocafKa H
[a36HBKa COOPYKEHHS1 H CTPOHTEJBHOH MNJIOLLAJKH.

Pa36uBky coopyxKeHHs »KeJaTeJlbHO MPOM3BOAUTb TOJHO-
CTbIO, YTOOH YOEAHTLCS, UTO OTHEJbHble 3JIEMEHTH MOCTPOHKH
He TMONajaloT B HeGIarolpHATHbIE TPYHTOBHIE HJIH pelbedHbie
ycnoBusi. Pasbuska ocell BXOLOB, OCH OCHOBHOTO ITOMEILLEHHS,
TNOJIOXKEHHS 1IAXT H BPe30K MPOH3BOAUTCS B 00sA3aTelIbHOM IO-
psiake (puc. 51).

Ha pas6uBKy cOOpyXeHHsl H CTPOHTEJNbHOM IJIOWANKH Ha-
3HayaeTcs 3 yesoBeKa, OCTajbHas yacrb paborarolux (7 yeso-
BeK) 3aHHMaeTCsi PacYMCTKOH CTPOHMTeNBbHOH NJIOILAaJKH, MOAro-
TOBKO! 3/IEMEHTOB KpeIlJieHHs,, HHCTPYMeHTa H CPeACTB MeXaHH-
3alluH; 3Ta Tpynna [NOATOTaBIHBAeT TPaHCIOPTHPOBKY TPYHTa
(enatesibHO ¢ mpumeHeHneM cpeiactB KIIP-1 — MuHHBIe Te-
JIEXKH, OJHODPJBCOBBI NyTh, BOJIOKYIIH, KPaH-YKOCHHA C Jie-
Genkoii u np.). B kauecrBe HauGosiee ymOGHOIO CpeICTBA
TPAHCIIOPTHPOBKH IPYHTa uepe3 rOpH3OHTaJbHBIA BXOA H Jaliee
K OTBaJy PEKOMEHAYeTCs NPHMEHSATb ONHOPEIbCOBBIH INyThb C
Ky30BaMH OT MHHHBIX TeJeXeK; AJis BHIIPY3KH IIOPOIB! IIO Ha-
KJOHHOMY CNYCKYy — BOJIOKYWIH. I3 IIaxrtel mopoaa BRIFpY-
}KaeTcsl B ChEMHBIX KYy30BAX MUHHBIX TeseKeK € mocjeaymouleh
yCTaHOBKOH HX Ha XOMOBYIO YacTb Ha NOBEPXHOCTH 3EMJIH.

B kauectBe Mepsl 6e30MacHOCTH paboT Hajl BXOJAOM B LIAXTY
YCTPauBAIOTCS ABYXCTBOPUYATHIE KPbIIKH (JsAbI), OTKPHIBalO-
LIHeCs TOJNBKO OT HABJEHHS CHU3Y BBePX ANfA MPOIYyCcKa MOJHH-
Maemoro kysoa. Ilocse BrIXoZa Ky30Ba HA4 NOBEPXHOCTL 3€MJIH
KDBILIKH OMYCKAlOTCsSI TOJ THAXKECThbIO COOCTBEHHOro Beca Mia
paMy i TakuMm o6pasoM NpeROTBPALIAIOT NIONafaHHe [MOCTOPOH-
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HHUX TpeAMeroB B waxty. JIJas npomycka Tpoca B KpBIILKax
yCTpauBaloTcs cHelHalbHble Bopedxu (cM. puc. 15).

PaGoTtbl M0 NOAIOTOBKE H OOGOPYAOBAaHHIO CTPOHTENbHOM
MJIOAAKH C Pa30HBKOH MOA3EMHOI0 COOPYKEHHsI OB TPYIIH
no 5 YeloBeK OT KaxJ0H KOMaHHBl BLINOJHSIOT NPHMEPHO 3a
6 wacoB. 3areM Kakias Ipynma TepexoAHT Ha CBOH yYacCTOK.

Ha yuacrke I paGoTel HaumnaloTcs ¢ yCTpoHCTBA Bpe3kH
IJisl OroJIOBKA BXOJa <COrJacHO pa3CuBKe, NPOU3BENEHHOH Ha
mecTHocTH. JIBa YesioBeka M3 COCTaBa CMeHbl HA3HAYAIOTCS Ha
OTPHIBKY BBIEMKH, OCTaJbHble 3 — HAa OTKaTKy IPYHTa H IIOA-
rOTOBKY Kapkaca u npucnocob/eHHH.
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Puc. 52. OrosoBOK ropusoHTaNbLHOTO BXOAa NPH YIVie HaK/IoHA
MecTHOCTH 0 30° (B cnabblX TpyHTax):

I — 3a26UBKa 1epHOM HJH MelKaMHd c 3emiedt; 2 — 3a6HBHBIE MOCKH; & —

6pycuaTble paMbl; 4 — COENHHHTeNbHble TJAAHKH; § — yTpamMOOBaHHEIH PYHT;

6 — ynopHult 6pyc; 7 — NMomkoc; & — 3axaaiMele MOCKH, 9 — nepw; [0 —
seMJyAHan obcuinka

DJleMeHTaMH OroJI0BKA TOPH30HTaJbHOTO BXOAA MPU YIoe
HakJoHa MectHoctd g0 30° (B cnabbix rpyHrax) (puc. 52)
OOBIYHO ABJAIOTCA OAWH MM JBa KapKaca, MONKOCHl, YHIOPHEIH
6pyc, 3akaaiHble U 3a6HBHEE TOCKH. :

Kapkac H3roToB/seTcs H3 Tpex paM, OOWIHTHIX C OOKOB
nockamu. OnuHa ero ot | go 1,5 &, wxpuna 1,0 #. Ha kapkac
yKJaAblBaeTcs Psl JOCOK, IIOBEPX KOTOPBIX HACHIIAETCA CJIOH
rpyura TonuiuHo# 50—100 cx. Bxonnasa pama Kapkaca ykpen-
JSIeTCsl TOJKOCAMH, YIHPAIOIHUMHUCS B YIOPHBIH Gpyc (JeXKeHb),
a 3a NONKOCH 3aBOJATCA JOCKH, VIepXUBAaIIIHe KPYTOCTH
BXOJHOH BHIEMKH OT OOpYILUEHHS.
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OrosioBOK TOPH3OHTAJBHOTO BXOJla HAa MECTHOCTH C YIJIOM
HaxJona ceme 30° (puc. 53) ycrpaHBaeTcs 6e3 Kapkaca.
DjieMeHTaMH 3TOrO OrOJIOBKA SIBJSIOTCS DaMbl, 3a0HBHEE JOCKH,
noxgkockl M ynopHuii 6pyc. Ilepas pama ykpenusiercss NOAKO-
caMH, yIHpAIOLUIHMHCS B YIOpHBI Gpyc. Kpyroctn Bpesku one-
BaloTcs JOCKaMH, 3aKJIajbl- Jacemnxa
BaeMbIMH 3a MOJAKOCHL. Bxon-
Hble ODTOJIOBKH MOJOGHOTO TH-
ma 06GecleuydBalOT 3alIHTY OT
MyJb M OCKOJIKOB. 3alllHTa
OT YAapHOH BOJIHBI ATOMHOIO
B3puiBa, OB u BPB pocru-
raercsd YCTaHOBKOH 3aUIHTHBIX
M TepMETHYeCKHX JBeped BO
BXOMHOH raJjepee; npHueM yxe
Haj mepBOH H3 HHX JOVIXKHa
OBITb MOJHAS 3aliMTHAA TPYH-
ToBasi Tosia. [1pu mpuMEIKa- ,
HHH BbIXOJla H3 COOpYXKEHHSA K YnopHeid 5.05}6:
Tpamiuec OFOJOBDK YCIDARS e, 53. OronoBok TroOpH3OHTaJb-

BaeTCsa B yr'J'[y’ﬁJIEHHOM l:,[ HOrO BXO0Ja TI@pH Yyrje Hak/JOHa
YUWHPEHHOM  Y4YaCTKE€  3TOH  mectrHoctnm csbimte 30° B coabbix
TpaHmen. Ecnu BBIXOA M3 CO- rpyHTax

Opy2KeHHsl HaXOILMTCA Ha pOB-

HOH MECTHOCTH, TO JAJSl YCTPOHCTBAa Oro/JIOBKa OTPHIBAETCA POB
C amnapesblo; MpPH pacloNOMEeHHH BXola Ha ckate (HauGosee
YIOOHBIH H pacnpoCTpaHeHHHIH «CJayyail) OroJiOBOK MJsi TOpPH-
30HTAJbHOTO H HAKJIOHHOTO BXOMOB YCTpPaHBAaercsi BO BXOIHOH
BeleMKe. B c1a6bix TPyHTax BO BCeX Cjydyasx [0 Hayaja Mpo-
XOIKH Heo0XOJHMO OTPBIBATb OTKPHITEHIE BEIEMKH (KOTJIOBaHHBIM
Cnoco60M) M YCTAHABAMBATb B HHX KapKachl HJIH pPaMBlL.
YerpoiictBo MofOGHOr0 OrOVIOBKa 3aiiMer OKvIO 6,0 uacos mpH
paboTe NATH YesOBEK.

[Tocsie yerpofictBa oroJioBka Heo6xofnMo 3ajenarb 3aGoft
5aKJaJHbIMH JIOOOBLIMH JOCKAMH H HauHHATh HOPMAJIBHYIO IPO-
XOOKY OJHMM H3 H3BECTHHIX CIOCOGOB.

Ilpu sToM KOMaHZa ONHOH CMeHbl HOJKHA BKJIOYATh B
cefs crapuiero cMeHbl, 3aGoflHKa, INOAPYYHOTO COJJAATA,
OJHOTO — BYX YOOpIUMKOE H OTKAaTYHKOB MOPOAB (BCETO
4—05 yesnoBex).

Tlpoxonxa ropH3OHTANLHONO BXOAA HJM HAKJIOHHOrO CIycKa
BeleTcs N0 NOCTHXKEHHA NOJHOH BeJIHYHHBI 3allMTHOH IPyHTO-
BO# Tosuy, [Ipu onpeneseHun BeJTHUHHKI 3aTVIVOJEeHHS HAKJIOH-
HOrO CITyCKa HCXOAAT M3 TOTO, YTO TNOJHAsg IPYHTOBas TOJLLA
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cjlaraeTcs M3 IPOH3BEJEHHA KOJHYECTBA CTYNeHell Ha BBICOTY
GAHOH CTYIIeHH M IpEeBHIIGHHS MeCTHOCTH Haj mMepeKJaaHHOH
figpBOH  BXOAHOH pambl; NIpPH YCTPOHCTBE TOPH3OHTANBHOTO
BXOa BeJHUHHA NOJHON IPYHTOBOH TOMIM GyAeT paBHA TOJbKO
NpeBHILIEHHI0 CKaTa MECTHOCTH Haj BXOJHOM paMoii.

Bo Bcex cayyadax npeBHIIIEHHE AOMKHO ObITh ONpeleseHo
BaATEpAcOBKO# CcKata ¥ 0003HayeHO Ha IMOCAJOYHOM MmJaHe C
[OJCYETOM BeJUYMHH MOJHOH 3alIUTHOH TOJLWH H IJIHHH
BXOJHOrO y4acTKa BeIDAaGOTKH, KOTOpas HeoOXoguMa Anas Jo-
CTHXKEHHS 3TOH TOJIIH.

ITocne ycrpoiicTBa HaK/JAOHHOIO CNYCKa TPOXOAKA BEIETCS
Ha FOPH30HTAIbHOM ydacTke anuHoit 0,8—1,0 M (#ns oTKpbIBa-
HHs OBepH). B KoHIle 3TOro yuacrka ycraHaBJHBaercs pama
3alI[HTHO-TEPMETHUSCKOH ABepH. B ropH3oHTaJbHOM BXOIE 3Ta
paMa yCTaHaBJHBaeTCs Cpasy TocJe AOCTHXKEHHs MOJIHOH 3a-
LIHTHOH TOJIIH. 3aTeM yepe3 Kaxjwe 1,0—1,5 4 ycraHaBau-
BalOTCA ellle JBE paMbl /s repMETHYeCKHX ABepel, ofipasyio-
HX Jea rtamOypa. J[lanee BemeTcs TIPOXOAKa BHIXOJHOTO
ydyacTKa 4 TYNHKOBOH BBIpaGOTKH, KOTOpas 3aKaHYMBAETcCs 3a-
JeNKOfl TOPLIOBOM YacTH IONepeyHbBIMH 3aKJIafHBIMH HOCKAMH.
TFopusonranbueiit Bxog AauHON 17,5 M ¢ npHMeHeHHeM JIEKOTO
NOTOJIOYHOrO IHTKA Oyzer npoijeH NpHMepHO 3a 46 yacos.
B BEHIXOOHOM YyYacTKe YCTaHaBJIHBaercsi OIIOpDHas pama I
YCTPOHCTBA BHIXOAA@ B OCHOBHOE TIOMELEHHE.

Ilpu mpoxoaxe BbIpaGOTKH OCHOBHOI'O ITOMelIeHHSl IpHMe-
HSIIOTCH Te XKe crocofbl pafoT, TaK Kak IIPOJIET ero TOJbKO Ha
20 cm GoJyee, yeM y BxomHoro yuactka, [Ipu HcmosbsoBanuu
JIETKOTO ITOTOJOYHOTO IIHTKA OH JOJIKeH OBITh COOTBETCTBEHHO
Ha 20 cm umHpe.

Jans u3MeHeHHSI HanpaBJeHHs NPOABHKEHHsS JIETKOro IIo-
TOJIOYHOTO IIHTKa HeoOXOAHMMC IpojenaTh CJeIyiollHe oOlle-
pauuu:

— YCTaHOBHThb BPEMEHHYIO OTNOPHYIO PaMy, HECKOJBKO CMe-
CTHB ee OT OCH rajepeii B CTOPOHY OCHOBHOTO MIOMELLeHH;

— YHaJHuTh CTOHKHM €O CTOPOHBI BhIXOfa (ecnH IO3BOJsAeT
tpyRT); , U

— YCTaHOBHTb JIETKHH IIOTOJNOYHHE IHTOK, IIOCTENEHHO
Epesas ero B IPYHT ¢ N0ApaboTKOH IPYHTa BPYUHYIO MOJ PEXY-
IleH YacTbiO IUMTKA; NPHXKATL LIHTOK K MOTOJKY;

— MOJNEepeTh IIHTOK IOCTOSIHHON OMOpHOH paMo#, ycTaHo-
BHB ee 3aMOAJIHII0 CO CTeHKOI BXOAHOH rajnepen;

— IOANHpas NMepeHoCHYIO CTOHKY ¢ JOMKDPaTOM pacllOpKoOH,
LayaTh MPOJABHMKEHHE IIHTKA;
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— NOoCJe BHIXOAA IIMTKA 3a NpPeleJbl BXOIHOH raliepeH mo-
CTOAAHHYIO OIIOPHYIO paMy DacCKpenUTbk KJAHHbAMH, HCNOJIb3Y 51
AJIsT 3TOrQ InepekyjaAHHbl BHIXOAHOTO y4dacTKa, H CHATb BPeMeH-
HYIO OTIOPHYIO pamy.
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Puc. 54. YcrpoiicTBo BbIXOJa M3 rajeped B cTo-
poHY npH npoxoake B cl1aboM HeycTOHUHBOM
I'PYHTE NMPH MOMOILH JIErKOro IMOTOJIOYHOTO LIHTKA:

1 — nerknft notonowHuA 1HTOK; 2 — N0GoBbie MOCKH;

3 — MeCTa NOC/ETOBATENLHOTO CIHJHBAHHA CTOEK; 4 —

MeCTO NOCTOSIHHOH ONOPHOH paMbl; 5§ — MecTo AJif oOue-

penHoft pamul; 6 — pPacnopkH; 7 — BpeMeHHas OMOpHas

pamMa; & — ropHaoHTanbHBle YNOpHHe O6pycksa; 9 — Bep-
THKaJbHLI YnopHbii Gpyc

ST0T crnoco6 MOXKHO NMPHMEHATH TOJNBKO NMPH YCJIOBHH, €CJH
J06 3a60s He TpebyeT KpelJeHud fockaMH. B cayuae, ecau 106
38605 HeyCTOHUMB M ero HeOGXOJHUMO 3aKpelyaTh, JJs H3MeHe-
HHS HanpaB/eHHsi NPOXONKH HYXKHO NpojesaTh CJaeRyOlLie
omepanuu (puc. 54):

— YCTAaHOBHTb BPEMEHHYIO OMNOPHYIO paMy Ha pPacCTOSTHHH
5—10 cu or ocu BxoJa B CTOPOHY OCHOBHOIO NOMeLIEHHs;
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— CIHJIHTb BEPXHHE KOHILE CTOEK €O CTOPOHBI BBLIXOAA Ha
8—10 cm, mpenBapuTENBHO 3aKPeNHB HHXKHIOK MX YacTh pac-
MOPKaMH, ONHPAIOIIUMHCA Ha BPEMEHHYIO ONOPHYIO paMmy;

— 3aBeCTH IOTOJIOYHBIH IUHTOK B 00pPAa30BaBIUYIOCH IIEJb;
NocTeleHHO nojpabaTthiBasi NPYHT BPYYHYK NOL pexyuled ya-
CTbIO IMTKA, NIPHKATh LIUTOK K NOTOJKY BXOXHOH Tajeped NpH
MOMOILIM BpeMeHHHX NOANOpPOK;

-— CIHJHTH CTOHKH Bbixoja ewie Ha 20—30 em, paspaGo-
TaTh TPYHT Ha IUHPHHY paMbl H YCTAaHOBHTb B HOBOM 3afoe
BEPXHIOK J000BYI0 I0CKY, IPHIKAB €e paclopKoii;

— TO e [pojesnaTb, IOKa He OYAYT YCTAaHOBJEHH Bce
HUKHHe JIOOOBHIE NOCKH; IIPH 3TOM DAaclOpKH, YIep3KUBaIOlIHe
HUXKHIOIO YacThb CIHJHBaeMBIX CTOEK, IOCTENeHHO IlepecTas-
JSI0TCA BHH3;

— TMoAllepeTb LIHTOK NOCTOSHHOH ONOpHO# pamoll, ycTaHo-
BHB ee 3aMOAJHIC CO CTEHKOH BXOMHON raJepem;

— HayaTb HOpMAJbHYIO MPOXOJAKY ¢ NepeHOocHOH cToliko#
H JIErKHM IIOTOJIOUHEIM IIUTKOM;

— TOCJe BHIXOJAa IIHTKA 3a NOpefensl BXONHOH rajepex
MOCTOSTHHYIO ONOPHYIO paMy packJUHHTb ¢ IepeKiaXHHaMH
rajepes H CHATb BPEMEHHYIO ONOPHYIO pamy.

IMpoxonka BeIpaSOTKH OCHOBHOIO IOMELIEHHS CO CTOPOHBI
rOpH30HTaMBbHOrO Bxoja (pabora kxomawiasl Ne 1) Bemerca mo
BCTpeuH ¢ KOMaHRoH, paboratoulel Ha yuactke II; sta Bcrpeua
JO/KHA TPOH30ATH NPHMEPHO HA paccTosHHM 6,5 M OT ropH-
30HTaJIHOTO BXOAd. DTOT yyacTOK KoMmanaa Ne | paspaboraer
ripuMepHO 3a 17 yacos.

Takum 06pasoMm, mo BCTpeud ¢ KoMaHmod Ne 2 komanna
Ne 1 nmpopaBoraer okono 75 yacoB. ITocse OKOHUAHUS NPOXOAKH
BEIPAGOTKH OCHOBHOrO MomelleHHsa KomaHjaa Ne 1 cMoxer ycra-
HAaBJHBAaTh BHyTpPeHHee OOOPYZOBaHHe B COCPYXEHHH: IBEPH,
IBYXBAPYCHHE Hapbl, (HUILTPO-BEHTHJSIIIHOHHEIA KOMILJIEKT,
eyb, ¥ NPOH3BECTH 3aCHIIKY 3aMaCHOIO LIAXTHOTO JIa3a CMeChio
rpaBus c neckoM. Ha Bce 3ti paGothl morpeGyercs IpHMepHO
28 yacoB pabouero speMenu. Beero komanaa Ne 1 npopaﬁm‘ae’r
75 + 28 = 103 uaca.

Ha yuacrke II pa6othl HauHHAIOTCH C YCTAHOBKH 3aKJaJHOH
paMbl H 3aTeM OOBIYHBIM CrMOCO6OM IPOU3BOAMTCA INPOXOAKA
mwaxrel (rmaea IV, pasgen 2) 10 [OOCTHXKeHHS OTMETKH,
COOTBETCTBYIOILEH YPOBHIO MOJIa OCHOBHOTO MOMeELIeHHs. 3aTeM
yCTaHaBJAMBaeTCA OMOpHas OpycyaTas pamMa M Hal Heli 3aBo-
JQUTCS JIETKHI TTOTOJOYHBI IUTOK JIJIs1 BRIXOJA2 B CTOPOHY OCHOB-
HOTO MOMeLleHHUS.
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Ha npoxonky maxtel 6yjer 3atpauyeHo 57 yacos, Ha Ipo-
XOJKY yYacTKa OCHOBHOTO TOMELIeHHs AJHHON 4,5 M c mpHuMe-
HEHHEM BTOPONO KOMIWIEKTa JIETKOT0 MOTOJIOYHOrO IIHTKA IIO-
Tpebyerca 12 wyacos. Kpome Toro, nepes 3THMH paGoTaMy
KOMana Gbl1a 3aHaTa 6 4acoB Ha OGODYIOBAHHH CTPOHMTENb-
Hol muowankd. CJjenoBaTesbHO, D0 BCTpeuH ¢ KoManmol Ne 1
takxe Gygmer 3atpaueHo 57 + 12 4 6==75 uacos.

"IMocne 5Toro koManaa Ne 2 TOMKHA NepeliTH Ha YCTPOHCTBO
Masofi IaxThl Yy TOPH3OHTAJBHOTO BXOa, KOTOpas N0JKHa
6pITh 3akoHueHa 3a 28 uwacoB. Bcero xomanma Ne 2, Tak e
Kak u komanaa Ne 1, mpopaGoraer 103 gaca.

Bce pa6othl OOMKHB 3aKOHUHTHCS yOOPKOH CTPOHTEbHOR
IJIOUIAZKH M MAacKHPOBKOH, Ha 4TO ofe KOMaHIB JOJIKHEI 3a-
TPATHTb 0KOJIO 6 UacoB,

B o6uieit cnoxHocTH 06e KOMaHAb npopaboratoT mo 109 ya-
COB, T. €. MOJHOCTBIO 3aKOHYAT COOpPYXKeHHe 3a 41/3—5 CyToK
NpH YCJIOBHHM KPYIVIOCYTOUHOH padoThl B TPH CMEHH u 3a6jaro-
BpeMEeHHOH (LeHTPaJH30BaHHOH) 3aroTOBKH 3JIEMEHTOB KpeIle-
HHUA M 000pyIOBaHHS,

Ecau B pacnopsixeuuu paboTamollnX HMeeTCs TONbKO OIMH
KOMIJIEKT JIETKOTO [OTOJIOYHOIO LUMTKA, TO ero Jyuule IpHMe-
HUTb TPH BEIXOZE X3 LIAXTHl, TaK KaK 3/ecb 3ab/aroBpeMeH-
Hasl YCTAHOBKA UIATKA M NYCK ero B paboTy 3HAUHTENBHO YNpo-
maioTcesd. B atoM cayyae npoxonky Bcell BHIpaGOTKM OCHOBHOIO
DOMeIleHHsl BHINOJHEE BECTH B OZHOM HANpaBleHUH ¢ yaane-
HHEM MOpOABl TOJMbKO yepe3d maxrty. Ilpu sTom ywactku paboT
MeX1y KOMaHIaMH paclpelesiaioTcs CJefylomuM o6pasoM
(papuanur II).

YuacTok [ — OrosioBOK rOpH3OHTAJBHOrO (HAKJOHHOTO)
BXOJa, FOPH3OHTAJbHBIN (HAaK/JIOHHHIH) BXOR, IIaXTa Y BXoJa M
BHyTpeHHee 060pyA0BaHHE COODYKEHHSA,

Yuacrok Il — maxTa 3amacHoro BeIx0Ja, OCHOBHOE IOMeLle-
HHE H 3acHINKA 3aMACHOr0 J1a3a CMeChio NpaBHS ¢ MecKOM.

Opranusauus pador no BapHaHty Il mokasaxa Ha rpaduke
npousBoacTBa pador (raba. 2). Kak BuoHo u3 rpaduka, Cpox
BO3BEJIEHHs COOPYXKEHHsI OCTaeTcsl TOT ke — 4!/2 CyTOK NpH
obuieit sarpate paboueft cuael B 1080 gen.-yac.

OcoBennocts Bapuanta II B cpaBHeHHH ¢ BapuaHTOM I co-
CTOUT B TOM, YTO B 3TOM CJydYae OTINaJaerT Heo6XOAUMOCTb IpH-
OeraTh K CJOXKHBEIM ONEpaunusM 1Js ofecnedeHHs BHXOAA B
CTOPOHY OCHOBHOIO TOMellleHHs (TmociaeloBarebHOe Cpe3aHue
CTOEK BXOMHOH rajepen). '
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Bui6op Bapuanra I unu Il pas6usku Ha y4yacTKu Gymaer 3a-
BHCETb OT JJHHEl OCHOBHOTO BX0Ja, OT TJIYOHWHBI LIAXTHl H OT
HaJIHYHSl KOMILJIEKTOB JIETKOTO MOTOJIOYHOTO IIHTKA,

KpoMe Jsierkoro notoIOYHOrO LIMTKA, MOXKET GHTb TpHMe-
HeHa BCIIOMOTAaTeNibHas CTOHKA (ec/H NO3BOJHT YCTOHUHBOCTB
rpyHTa B motoske BhipaGotkn). Ilpu meycroiiumBoM rpyHTe
He TOJIbKO B KpOBJe, HO M B CTeHKaX BHIPDAOOTKH HEOOGXOAHMO
NpUMeHsATh 3a0HBHOE KpellJeHHe.



F'nasa V
3ALUHUTA BXOI0B B MON3EMHBIE COOPYXEHH4

[TpakTKa NOA3eMHOrO CTPOHTENBCTBA MOKA3aJa, YTO BXOJbl
B IIOJ3eMHBIE COOPY:KeHHS ABJSIOTCS HX HaubGoJsiee Ys3BHMBIMH
aNieMeHTaMU. D10 00bACHAETCA NpPEXKAe BCEr0 TeM, YTO OCHOB-
HOe [TOMeIleHHe U IPYTHe YacTH COOpPYMKeHHs HMEeIOT Haja cofol
[OJIHYI0 T'PYHTOBYIO 3allMTHYIO TOJMLLy, OGECIeyHBalolLy0 3a-
IIUTY OT CpPeACTBA MOpaXKeHHs, MPHHATOrO JAs pacyera, TOTAA
KaK HayasbHbIfl yuacTOK BXOJa BO BCeX CJayuasdx paclojaraercs
6M¥Ke K JHEBHOH IIOBEPXHOCTH H, CJeLOBaTeJIbHO, Haubonee
CHJIbHO TOABepXkKeHl paspyllalolleMy BO3JAEHCTBHIO CPeacTB
nopaxenus. OTcl0Zla OZHOH H3 OCHOBHBIX 3ajay MOA3€MHOr0
CTPOHTEJIbCTBA SIBJISIETCS CO3JaHHe TpeOyeMOH 3allUThl BXOJAOB,
KOTODBHle NOJKHBEl GHITh PABHONPOYHEI OCHOBHHIM 3JIEMEHTaM
COOPYKEHHS.

310 TpeGOBaHHE BLI3bIBAET HEOGXOAUMOCTE HMETh B NOA3EM-
HBIX COOPYKEHHSX, KPOMe OCHOBHBIX BXOAOB, OJHH 3allacHbIH
BHIXOZ, o6ecreyeHHbIH OT TeX Ke CPeJACTB NOpaXKeHHsd, HYTO H
OCHOBHOE TOMEILEeHHE,

HamGonee ycTOHUHBEIM BXOZOM H HaMMeHee YA3BHMBIM Kak
OT OOLIYHBIX CPENCTB MOpAXKEHHS, TaK M OT YHLApPHOH BOJIHEI
aTOMHOTC B3pHIBa fIB/IfeTcs WaXxTHHE Bxoa. OT1cioga Bo Bcex
caydasix CleflyeT CTPeMHThCs, TJe TOJMbKO M03BOJifeT penbed
MECTHOCTH, IIPH YCTPOHCTBe 3alacHOTO BHIXOJa B COOPYXKeHHH
JeJIaThb ero LIAXTHBIM, a8 B COOPYKEHHAX HeOoJbLIOH BMECTH-
MOCTH CJICAYyeT M OCHOBHOH BXOJ JeaThb HIAXTHBIM.

B mnoseBbIX nop3eMHBIX COOPYMXKEHHSIX OrFOJOBKH T'OFH30OH-
TaJbHBIX H HAKJOHHBIX BXOMOB, KaK MPaBHJIO, HHYEM He YCH-
JHBAIOTCA H HMEIOT TOJbKO JEFKYIO 3aliHTY. ITO OGCTOSITENb-
CTBO 3aCTaBJ/sieT B OCHOBHBIX BXOJaX YCTaHaBJIHBATh 3allUTHbIE
H repMeTHYeCKHe JBepH TOJ, HPHKPLITHEM MOJHOH rpyHTOBOI
TOJIIM C TeM, YTOGbl B cJayyae paspyLIeHHs OroJIOBKa BXOAA
OCHOBHOE IIOMELIEHHe OCTaBaJOCh 3alMLIEHHBIM OT YAapHOH

95



BOJHB aTOMHONO B3phiBa H OTpaBaswoumux seniectB. Ocras-
WIMHCS B KUBBIX FAQPHH30H MOMKET BHIHTH H3 COOpYMEHHs yepes
3amacHbIfi BBIXON. 3amacHbIi IIAXTHHH BHIXOA JOJNXKeH OBITh
3achillaH CMEChIO MecKa H TDaBHsl H HMETh MPHCMOCOGVIEHUST [Js
OCBOGOXK/JEHHS €r0 OT 3TOH 3aCHIKH B HYXHBIH MOMEHT.

3aluTHbIE 1 repMeTHYECKHe JABEPH YCTaHABAMBAIOTCA Ha
nekotopoMm ynamennu (1,2—1,5 s) ogHa ot mpyroii, o6pasys
TaK Ha3biBaeMble TaMOypH. KoauuecTBO 3alUTHBIX H I€pPMEeTH-
YeCKHX JABeped M BequuyHHa TaMOYpOB 3aBHCAT OT Ha3HAYeHUA
COOPYKEHHSl H CTelleHH ero ofecneuyeHHOCTH.

Nocne pezynupobiu peasby
KepHums 8 mpex mouKax

.
7Y Vsen &
& 2 8
Bg J
|3
' o= i
Vsen b

Puc. 55. YcTpoficTBO 3auIHTHO-repMeTHUECKOH JIBepH H3 OpycheB

B paccMmoTpeHHBIX HaMH THIAX NOA3eMHBIX YKPHTHH 3a-
IIUTa BXOMOB PElIAeTCs IMyTeM COYeTaHHS YKa3aHHBIX CNocOGOB.

B GaunpaKax € HaKJIOHHBIM BXOZOM OIOJIOBOK BXOZA MO-
JKeT ycTpauBaThes MOA0OHO MOKa3aHHOMY Ha puc. 2. Taxkoit oro-
JIOBOK Of0eclieyHBaeT 3alLUTY OT NyJb H OCKOJKOB. ¥ CTaHOBJEH-
HBlE pacMopHEIe paMbl B YriyOJeHHOM yYacTKe TPaHIIeH o6ec-
[IEYHBAIOT XOPOUIYI0 YCTOHUHBOCTE KPaHHHX PaM KpelyieHHs OT
BO3MOXXHOIO ONPOKHAbIBAHHA HX IpH BOSAEHCTBHH Ha HHX
yaapHo# BosiHBL. Bxoauywo pamy peKOMEHAyeTcs NpPHKpHIBATH
OTKHIHEIM IIUTOM H3 00COK 5. 20 ca.

IMepen BXxomOM B OCHOBHOE MOMEILEHHE YCTaHABAMBAETCS 3a-
LHTHO-TepMeTHYecKast ABephb H3 OpyckeB 10 X 15 cm ¢ oGmuB-
Kol MX TOHKHMH JOCKaMHu HaH ¢danepoit (puc. 55). Kpome toro,
JBepb MOJKHA HMeTb npHcmocoGnaeHHe (LIEKOALY), YAEpIKH-
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Baiolllee ee OT BO3JEHCTBHS BOJIHBI Pa3sperKeHHs, KOTopas CTpe-
MHTCS OTKPHITb JABEPb, UTO MOMKeT GbiTh TaKXe OMacHhIM /4
Jojiel, HaXOAAILIUXCS B COOPYXKEHHH.

JBepras kopoGka umeer npoem 0,6 X 1,3 #; neepr mpas
3TOTO mpoeMa AomkHa #MerTh pasmepn 0,7)<1,4 m. Bpycbs
IBEPHOTO MOJOTHA MeXAy Co00H CIJIAuYHBAIOTCS B YeTBEPTb.
[To koHTYpYy OmHpaHHs IBEPHOro IMOJIOTHA Aesaercs Pe3HHOBas
npokJajaka, ofecneyuBaomias repMmerusaumio. Ilpu ycranoBke
IBepeil GONbUIoE 3HAUEHHE HMEIOT MNPaBHIBHOCTh YCTAaHOBKH
JIBEPHOI KOpPOOKH H €Ilocof Nepeiayd YCHJIHH OT JBEPHOH Ko-
po6KH Ha 06IeNKy BbIpabGOTKH.

Puc, 56. Ycranoeka nBepHoit xopo6ku B 6iuH-
Jlaxke ¢ HaKJIOHHBIM BXOZOM

B namem cayvae B 6auMHAaXe ¢ HAKJOHHHIM BXOIOM, KOTAa
OCHOBHOE IOMEllleHHe IIPHMbIKaeT K BHIXOAY NOJ NpPAMBIM
VriioMm, ABepHas Kopo6Ka MoxkKeT OGblTh YCTAHOBJIEHA ABYMs CIIO-.
cobaMmu,

[To nmepeomy cnocofy (puc. 56) HemocpenCTBEHHO 3a OmOP-
no#t pamofi CTaBATcs CTOHKHM M3 Opyche cedeHuem 15 X 15 ¢,
JUIAHA KOTOPHIX PaBHa IIOJIHOH BhICOTE PaM 0O/eJKH OCHOBHOIO
noMeuleHus, D10 IO3BOJSIET OMepeTh UX KOHIBI Ha Iepeka-
JAHHBL H JIEXXHH 3THX paM.
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Ins o6pasoBaHns ABepHO#l KOPOGKH K CTOMKAM B MOPH3OH-
TaJbHOM HallpaB/eHHH NPUCOeHMHAIOTCA BPYOKOil B TPeTh mome-
DEUHble 3JIeMEHTHl ABEpHOH KopoOkH. KosHuecTBO HX 3aBHCHT
OT BBICOTHI IIpoeMa ABepHoO#l KOpoOkH. Tak, mpH BHICOTE CTOEK
2,10 » (BpICOTa MOIIATOH paMbl OCHOBHOrO NOMeEILUEHHs) HeoG-
XOJHMO NOCTaBUTh BBEPXY H BHH3Y IO JABa JIEMEHTa CeueHHeM
15 > 20 cm, uTO MO3BOJIHT HMeTb BhICOTY npoema 1,3 m. Ilng
Goviblleil MPOYHOCTH MOMKHO YCTAHOBHTb DANOM JIBE ABEpHbIE
KOPOGKH, a 3aTeM YCTaHABJHBAIOTCA OOLIUHbIE PaMbl KperJe-
HHSL.

Cnexyer HMeTh B BHAY, YTO MepBas KopoOKa nejaercs IO
pasMepam JABepHOro TpoeMa, a MOCJIeAYIOUYI0 3a Hell mefeco-
o6pasHo JMesaThb HEMHOro Gosblie, ¢ TeM 4TOGbLl OHa CBOHMH
5JIEMEHTAMH IIEPEKphlIa CTHIKH CTOEK ABYX NePBHIX paM JABep-
HOH KOpPOGKM M TeM CaMBIM BOCIpelTCTBOBaJa MPOHHKAHHIO
B INEJIH 3THX CTHIKOB ymapHoit Bosubl. Omopuas pama cMe-
n(aercs Ha JIHHHIO CTOEK paM KpeIlJIeHHS BXOJHOH rajiepeH.

[To Bropomy cnocofy ycTaHOBKA [BePHOH KOpOOKH pe-
LIaercs NyTeM TMPOXOAKH HauaJbHOrO Yy4acTKa OCHOBHOTO IOMeE-
ILeHHs] YMeHbLIEHHbIX Pa3MepoB IO LIHPHHE.

B srom ciyuae onmopHasi paMa OCTaeTcsi B Ipejesax rare-
pey OCHOBHOTO BX04a, 63 CMELIeHHsI ee B CTOPOHY OCHOBHOIQ
NOMeIIeHHs, Kak 3to 6bulo B mepBoM BapuaHte. PaspaboTky
rPpyHTa TpH MPOXOJKE OCHOBHOrO NOMEIIeHHS HAYHHAIOT Ha
WHPHHY JIBepHOH KOPOOKH, YCTPOEHHON MO TOMY 3Ke MOPHHUIMIY,
4YTO H B mepBoM BapHaurte. IIpH 3TOM cJefyeT NOMHHTB, 4TO
obulas BHICOTA JBepHOH KOPOOGKHM JOJKHA PaBHATbCS BHICOTE
paMm obnenxku nomelinenus. [Tocne ycTaHOBKH KopoOxu cienyer
YCTaHOBHUTH ellle JBe — TPH OOblYHBIe paMbl KPelJieHHs TaKoro
¥e mposieta, uTO M ABepHble KopoOku. [Tocse atoro HauwHalOT
pa3paboTKy rpyHTa Ha BCK IIHPHHY OCHOBHOrO NOMELIEHHS H
3aKPemIsiOT BHIPAGOTKY OOBLIYHBIMH ROLIATBIMH pamaMu. JlaH-
HOe [pellleHHe 3KOHOMHYHEe IO 3aTpaTaM JiecomaTrepHaJja M IO
o6beMy paborT.

B 6nunpake ¢ HakJOHHBIM BXONOM NPH Ha/JHYHH BpPeMeHH
B TOpLE TOPH3OHTAJbHOIO YYacTKa BXOAa [peAyCMaTPHBAIOT
IIaXTy, KOTOpasi MOXeT HCI0Jb30BaThCs [ HaGI0JeHHs H
KakK 3anacHblf Jias.

B OuiMHaamax ¢ LIaXTHEIM BXOJOM OTOJIOBOK BXOOA IIpel-
crasjseT co00H yuyacTok wWaxThl (cM. pHc. 22) ¢ BXOAOM B Hee
cBoky co croponbl TpaxueH. Co CTOPOHBI Bxofa BMecTo yOjpaH-
HBIX 2JIeMEHTOB KpeIlIeHHs LIAXTLI CTABHTCS pacliopHas pama,
BOCIIDHHHMAIOLIAst YCHJHSI OT GOKOBBIX CTEHOK y4YacTKa IUaxThl.

YyacTOK TpaHUIEH HWJIH Xx04a COOOLIeHHs Mepes, BXOAOM B
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GJHHAAXK 3aKPETAseTca A0CKaMH MaH Kepiamu. Jias Gonbiied
yCTOHUHBOCTH OTOJIOBKa BXOJa B TpaHLIee YCTaHABJIHBAKOTCA
[Be PACIOpHbBle PaMbl, BOCTIPHHHMAIOLIHE AaBJ€HHE CO CTOPOHH!
ONeXIbl KPYTOCTH H YHIep:KHBAIOLLHE IIaXTHbIH Or0JOBOK OT
CMellleHHs] B CTOPOHY TpaHIUleH IIpH BO3JMEHCTBHH YAapHOH
BOJIHBL.

Ceepxy Haj IaxTOH YKJIaAbIBAIOTCA OJUH HJH IBa pana
6peBeH, MOBepX KOTOPHIX HacelnaeTcs 3eMJs. EcjaH e Liaxra
nenodsbayercd Kak HIT, To Hag Helt Heo6XoquUMO ycTaHaBJHBaTh
OpoHeBOe HJIH KeJe300eTOHHOe 3akpeiTHe. BxOx B wmaxty npu-
KPEIBAeTCH OTKMAHBIM LIMTKOM H3 mocok 5 X 20 cu.

Ilepen BxomoM B OCHOBHOE IIOMEILEHHE Y ONOPHOH paMhl
LeJecoo6pa3Ho yCTAaHABAWBAaTh OTKHAHOH LIHT € OCbI0 Bpallle-
HHSl Y OCHOBaHHS OTNOPHOH paMbl, UTQ MO3BOJAET MCIONL30BAThH
TAaKOH IUHT OJHOBPEMEHHO M KaK JIECTHHLY AJs BXOA4 H Bbl-
Xxofa Jiofeil. B caMoM ke OCHOBHOM IOMeLleHHHM YCTaHaBJIH-
BaeTcsl 3alIUTHO-TEPMETHYECKAS JBEpb TaKOH JKe KOHCTPYKIHH,
KaK 10Ka3aHO Ha puc. H5.

Heo6xonumo cienuts 3a TeM, 4ToGHl ABEPb B OCHOBHOM IIO-
MelleHHH ycTaHaBJHBaJach He Giuxe 0,8 # OT CTeHKH NPHMEI-
Kalolle#l maxTel. Takoe ylajleHHe IBepH OT IIAXThl 0OECHeyH-
BaeT OTKPbIBAHHe ee JAa)e B CJydae YacTHYHOrO OODyLIeHHS
IIAXThl CBEPXY, YTO MO3BOJHT B HYXKHBIH MOMEHT MOKHHYThb
VKDLITHE ¥ BBIHTH HA MOBEPXHOCTH.

B Tom Mmecte, rae OyAeT 3alHTHO-repMeTHUeCKas [Bepb,
ycTaHaB/HBaeTcsl ABepHas KopoOka MNOAOOHO TOH, KoTopas Io-
KasaHa Ha puc. 56. JIsepHas Kopo6ka JAesaeTcsi C MPOEMOM
0,6 X 1,3 m, Ha oxHOMN JMHHH-C Hefl clipaBa H CJeBa yCTaHAaB-
JIMBAIOTCAl JOMNOJIHHUTEJbHbIE CTOHKH [AJHHOH, paBHOH BHICOTE
paMm ofOnenxn. 3a ABepHOH KOpOOKOH ycTaHABJIMBAaeTCs ChelH-
aJlbHag paMma, BOCOPHHUMAIOLLas YCHJIHS OT ABePHOH KOPOGKH H
CTOEK H Nepefaloniasi 3TH YCHJHs Ha OBMeNKy.

Kpome paccMOTpeHHOro Oro/IoBKa IIAXTHOTO BXOJa, MOTYT
yCTpauBaThCsl H APYTHe THNBI OrojoBkoB. K HuUM mpexne Bcero
OTHOCHMTCSl 3aCHITHON OrOJIOBOK B BHAE LIAaTPa € HAKJOHHBIMH
HECYLIMMH 3JeMeHTaMHi W3 OpepeH, n3obpaxkeHHHIH Ha pHc. 50
U 57. ITOT TUN OrCJIOBKA SIBJSETCS ONBITHHIM H IPH BO3Bele-
HHH COOpYXKeHHs elie He mnpuMensacs. Ilias ycrpoficrsa oro-
JIOBKA MOZOGHOTO THNA TpexIe BCero HeoGXOAHMO TPAHLIEK Ha
y4YacTke [IJIHHON 3 M YIIHPHTb M YNIYOHTb N0 BeJHYHHBI
He menee 2 #. PaaMepnl miomagxky no AHy 2> 3 m NpHHH-
MaoTCsl U3 pacueTa li¢ JOMYCTHTb 3aBaja BXOAHOIO OTBEPCTHSA
FPYHTOM OT OOpYLIeHHs] CTEHOK ydacTKa Tpanuen. Kpome Toro,
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VIIHPEHHBIH H YriIyOJeHHbIH y4acTOK mepej BXOJOM B OrOJIOBOK
CJIYKHT €CBO€OGPa3HOH KaMepoH [paclIMpeHHs, CHUMXKakouel aaB-
JeHHe YAAapHOH BOJIHBHIL, paclpoCTPaHsAIOLIeHCs BAOJL TPaHIIEH.

KpyTOCTH NPHMBIKAIOLIEro yyacTKa TPaHIUeH NOJMKHH HMETh
OJIe}KAY M3 IMOAPYYHBIX MaTepHaloB (H3 xKeplel, XxBopocra, J0-
cok # mp.). Koubsi ofexkabl AOMKHb! GbiTh 3a6HTHL B TPYHT He
MeHee ueM Ha 40—50 ¢, BBepXY OHHM NMPHKHMAIOTCS K OfEXIe
pacriopkaMu. IIpu GOJMBIIMX pACCTOSIHHAX MeXAY BePXHHMH
KOHIIAMH KoJibeB (GoJee 2 M) HeoO6XOAMMO 3aKpeIATb HX OT-
TAKKaMH H3 NPOBOJIOKH IJIHHOH He MeHee 6 M.

Jlnsi ycTaHOBKH 3ak/MaJHOH paMbl OTPHIBaeTcss POBHK paa-
mepoM mo aHy 1,5 X 2 m, ray6unoit 2 m. POBHK mpHMBIKaer K
VIIHPEHHOMY YyYacTKy TpaHIIeH CO CTOpPOHH, OGpalleHHOH K
NPOTHBHHKY. YIUHPEHHBIH YYaCTOK TDAaHIUEH CJIYIKHT ILIOILaf-
iKOM, Ha KOTOpOH ycTaHaBJHBaeTCs KpaH-yKOCHHA ¢ JieGenkof,
BOPOT HJIM 6JOYHOe YCTPOMCTBO, 31eCh Ke NPOH3BOAUTCH NOA-
FOHKa 3J1eMEHTOB KOHCTPYKIMH, a TakXKe BeLyTCs ApYrHe BCIO-
MoraTeJbHble pabOoTHI.

3aceinHol OToJOBOX BO3BOAMTCA B TNOCTENHION oOdYepelb
rmocsie NOJHOTO OKOHYAHHA COOpPYXKeHHs, YyTOGbl HE CTECHAThb
POH3BOJACTBA MOA3eMHBIX paloT.

Hakmonnele GpeBna auametrpoM 18 cau ycTanaBAHBAIOTCA Ha
3/IeMeHTaX 3aKJaAHOH paMbl B BHJAE XECTKOTO TPeyroJbHHKa €
ocHoBauueM B 1 m ¥ BeicoTOfl 1,5 M B cBery. BpeBHa c o6enx
CTOPOH YCTaHaBJIMBAIOTCH BIVIOTHYIO ApPYr K apyry. Bepxuue
KOHIB! HX BpyfalioTca B BepXxHee 6peBHO gHaMerpom 20—
25 cm; HUKHME KOHUB Bpy6GaloTCd B 3J€MEHTH 3aKJaaHOH
paMel ¢ nomepeudsiM ceuennem 15 X 15 cm. Csepxy momepek
GpeBeH CIVIOUIb YKJIaJblBAIOTCA IMAacTHHB! d/2= 18/2 cm, ycu-
JIMBaIOILMe NPOAOJBHYIO JKECTKOCThH BCEro OrosioBKa. Tak Kak
TaBJIeHHe OT B3phIBa CBepXy OyleT CABHraTh BCIO KOHCTPYKIHMIO
OroJIOBKa B CTOPOHY YLIHPEHHOrO Y4acTKa TpaHuUeH, TO AJA
VBeJIHYEHHS YCTOHYMBOCTH JKeJaTeJbHO BepXHee OpPEBHO Oro-
JOBKa JenaTh AJNHHOH Ao 5—6 M c 3aje/xoHl ero XBOCTOBOMH
YacTH B FPYHTOBOM MdcCHBe.

HOns  yknagku BepxHero G6peBHA OTpLIBaeTCa KaHaBKa
KpecToofpasHoro ouepTaHHs B NuaHe. 3ajeska XBOCTOBOH ua-
CTH OCYUIECTBJSETCS IPH TOMOLIH IOTMepeyHoro o6pe3ka
6peBHa, CONpPAraeMoro C BepXHHM OpeBHOM BHoOJAepeBa. Bce
5JEeMeHThl OroJIOBKa KpenmArcss CKoGaMM M TBO3AAMH [JIHHOH
150—200 mm.

TpeyronbHoe OTBEPCTHE OrOJIOBKA TPHKPHIBAETCS OTKHJHBIM
LIIHTOM, HM3IOTOBJEHHBIM H3 IacTHH d/2= 18/2 cm wiau u3
6pycbeB 10 X 10 cM. DTH 3JeMeHTH IJIOTHO CIJIAYHBAIOTCA H
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COEMMHSIIOTCA MeXIy Co60H ABYMS MONEPEYHEIMH COeJHHUTENb-
HBIMH TL1aHKaMu cedeHneM 6 X 6 cu ¢ Bpe3xoil B Gpycbs (maa-
CTHHBb) Ha raybuHy 3—4 ca. K BepXHHM KOHLAM CORIHMHHTE/Ib-
HbIX MIAHOK INPHIIMBAeTC T'BO3AAMU MeTalJHYeCKHH XOMYT,
HajJleBaeMblf Ha BBICTYNAIOUIHA Topel, BepxHero 6peBHa. TakHM
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Puc. 58. 3acbiiHoi 1WAaTPOBBIH OTOMOBOK ¢ NPSIMOYTOJbHBLIM LIHTOM:

| — GpeBeHuaThif wMT; 2 — BepxHee OGpeBuo d = 20—25 cM; & — pacnopxa

d = 18 cu; 4 — 3akragHas pama u3 Gpycbes 15X15 (20X20) cM; 5— mepH; 6 —

MeTa/lIHyecKasa ckoGa, 7 — Gpycok 10XI0 cm; 8 — Gpesna d = 16 cm; 9-—

reo3au [ = 200—250 mm; 10 — HecywHe sjeMeHTH M3 OpeseH d = 20—25 cH;
11 — pacnopku d =18 cu

Brpaso, HamomoOGue MasatHHka. Ilut nossoasier Jerko BHIHTH
3 GaHuHpax¥a B cjaydae ofbBaja cTeHOK TpaHuleH. Jns atoro
HeoOX0AMMO HM3HYTPH HANABHTh HA BEPXHIOK YacTh LIMTA, XO-
MYT COCKOYMT € BepxHero OpeBHa, 00BaJHUBIIHHACA T'PYHT OynHeT
GTHKAT LIMTOM, H IOAP2a3JieleHHe II0 OJHOMY 4YeJOBEKY CMO-
JKeT BBIHTH HapyXy.

[Tpu BHIXONE M3 COOPYXKEHHS OrGJIOBOK CO3/laeT HeKOTOpYIo
cTecHeHHOCTb, OMHAKO 3Ta CTECHEHHOCTb He HACTOJIbKO BeJHKa,
YTOOGhI . CYIECTBEHHO OTPaXKaThCsl HAa BPEMEHH BBIXOAA JIOJEH,
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CTeCHEHHOCTb NPH BBIXOJE MOXeT GbITh HECKONBKO yMeHb-
IeHa 32 CYeT YBEJHYEHHF BBICOTH TPEYTOJbHOTO OTBEPCTHS 110
1,8 # B ceery (Ha puc. 57 mokasaHo nyHxkTHpoM). Ilpu atom
Hecyliasi CMOCOGHOCTb  3JeMEHTOB  OroJIOBKAa  yJydllaercs
{cTOMKH TpPHGIMIKAIOTCA K BEPTHKAJIbLHOMY IIONOXEHHIO), HO
3aTO BO3PACTAeT [OPAXKaeMOCTb 4epe3 OTBEPCTHE, W OTKHAHOH
IIMT CTAHOBHTCA GOJIEe IPOMO3IAKHM.

Heckonbxo Gousbluee yA06CTBO JUJIA BHIXOAA CO3Aaercs IPH
YCTPOMACTBE 3aCHINMHOrO WATPOBOIO OTOJIOBKA C MPSMOYTOJbHBIM
wMTOM M3 GpeBeH, MOKa3aHHOro Ha pHc. 58. 3xech HecylUMH
3JIeMEeHTaMH SIBJSIIOTCS YeThlpe HAKJIOHHbIE CTOWKH M3 OpeBeH
auamerpoM 20—25 cM, cosznawoliye ¢ 3jMeMeHTaMH 3aKjJanHo#
paMbl Ba JKECTKUX TPeyroJbHHKa pa3MepoM B CBeTy
1< 1,5 ». HaknoHdele CTORKM BepXHHMH KOHLI@MH Bpybarorcs
B BepxHee OPEBHO, HMXKHHE KOHIB HX IIONaPHO 3aKpeIJIeHH
PachnopxaMH, BCe 3JeMeHThl CKPeIJIeHbl MexJy cofoii cko6aMH.
HuxHie KOHUB! BpyGaloTcs B yriax 3aKMajHOH paMel 1O BO3-
MOXKHOCTH Ge3 ocs1ab/eHHs CeyeHHs ee JIeMEeHTOB H TakXKe 3a-
KpemaisiloTcsl ckoG6aMu (2 mT. Ha KaXIblH KOHel).

OcToB OroJioBKa ¢ Tpex CTOpPoH ofiuuBaercss GpeBHaMu AHa-
MetpoM 16 cM, oTeCaHHBIMM Ha OJHH KaHT WIH IJIacCTHHAMHU
ToNmHMHONH 15 caM. UeTBepTas CTOpPOHA IPHKPLIBAGTCS OTKHA-
HbIM OpeBeHYATBIM WIUTOM. BpeBeHuaThlf ILIMT mpelacTaBiAseT
co6oif Ba MPOXOJbHBIX GpeBHA AHaMeTpoM 16 ¢M, K KOTOPHIM
TIpuGHBAIOTCs TONepeyHble GpeBHA TOTO e AUaMeTpa, oTecaH-
Hble Ha TPY KaHTa M IJIOTHO NOJOTHaHHBIE APYT K IPYTY.

O6a npogoJbHBIX 3JeMeHTa IIHTa BEPXHHMH KOHILAMH CBO-
GOJ[HO J103KaTCsl Ha BepXHee GPEBHO OTOJOBKA; HMXKHHE KOHILbI
yIepKHBAIOTCA OTTSAXKKaMH Tak, YTO ILHT 3aHHMaeT TOPH3OH-
TaJbHOE HJH HECKOJbKO HaKJOHHOE IOJOMKEeHHE.

Jnst ynepaHus IHTA OT CKOJIbXKEHHs] BHH3 K BEDXHHM TOD-
11aM 0GOHX MPONOJbHLIX 3JEeMEHTOB CKOGAMH HJIH NPH MOMOLILH
BpYy6OK Kpensarcs ob6pe3k OpYycheB.

ITpu HeoGxoAMMOCTH 3aKPLITh OTBEPCTHE BXOHA DPACTSKKH
OTCOEJMHAIOTCH; LIHT, ITOBOPAYHBAsCh Ha TOPLOBHEIX OpycKax,
3aKpbIBaeT BXOZ.

B cayvae 3aBana BXofa HeOGXOJHMO OJHOMY HJIH JABYM
coljaTaM HaxaTb M3HYTPH OrOJIOBKA Ha BEPXHIOIO YacTh LIHMTA
W, YyIOHpasch B INPOTHBOMONOXKHYIO CTE€HKY M OTXKHMas obBa-
JHBUIMHACS TPYHT, BHIATH HapyXy IO IIHTY.

[TepBblit OroMOBOK peKOMeHAYeTCs NPHMEHATh MM MaJbX
[IOA3eMHBIX COOpYy:KeHHH (Ha 4—8 uesnoBek) GaH3 NepelHEro
Kpasi, BTOPOH M TpeTHH — IJ5 COOpYyKeHHH GQuiblliell eMKOCTH.
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Hdnsa nocrixennst HanGoJsiee HaleXKHOM 3alUIUTH B yGeXHIle
ita 10—20 yeyloBeK npenycMaTpHBaeTCsl OAMH OCHOBHOM Ha-
KJIOHHbIA MJIH FOPH3OHTAJBHBEIH BXOX H JBa 3alacHbIX LIAXT-
HbIX BBIXOJAA; ONMH H3 HUX NPHMBIKAaeT K OCHOBHOMY IlIOMellle-
HHIO (CcM. puc. 4) u Apyroil — K OCHOBHOMY BXOZY.
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Puc. 59. OroloBOK HaK/JIOHHOrO BXOJa B DoA3eMHOe YGexHuiue

Taxkoe peulenne no3so/nsieT B OGLIYHBIX YCJOBHSIX MCIIOJB30-
BaTh OCHOBHOHl BXOl, HMelOLIMH Jierkuit oronoBok. B ciyyae
HeGOUIbLINX TOBPEXIeHHH OroJIOBKa OCHOBHOrO BXOJAa ANS BHI-
XO/la M3 COOpYMKeHHs MOXeT GbIThb HCIIOJNB30BAH IIAXTHBIA Oro-
JoBoK. Ecnn xe o6a oronoska GynyT paspylleHBl M Ha HX BOC-
CTaHOBJIeHHe [oTpefyeTcds MHOrO BpeMeHH, TO B JeHCTBHe
BKJIIOUAeTcsl BTOPOH 3amacHblfl IIAXTHBIH BBIXOZ.

OronoBox HaKJIOHHOrO BXOAd YCTPaHBAeTCsl, KaK INOKa3aHO
Ha puc. 4 MaM Ha puc. 59, B 3aBHCHMOCTH OT HaJHYHA CHJ H
cpenct. Ilpu ycrpoiicTBe OrolOBKOB HaKJIOHHBIX BXONOB Clle-
ayer ofpauiaTb BHMMaHH€ Ha NPaBHJIBHOCTH YCTAHOBKH pac-
IIOPHBIX paM, KOTOpble HMeIOT HasHaueHHe BOCIpeNsITCTBOBATH
CABHTY KpalHHMX paM KpelJIeHMs B CTOPOHY TpaHlueH. B ropu-
B0HTAJIbHEIX HJIHM €260 HaKJIOHHBIX BXOJaX KpaHHue paMbl Kpe-
NATCS NPU NIOMOLIH NOJKOCOB.

B mpenenax ropH3OHTAJBHOTO YYaCTKa OCHOBHONO BXOJa
110J], TMOJHOH 3aIMTHOH TOJIIEH YCTaHaBJAMBAIOTCA JiBe 3alHUT-
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HO-TepMeTHYeCKHe M OJlHa TrepMeTHYeCKas [BepH; BeJHYHHA
IpOMeXyTKa MeXKay HHMH [IOJXKHa cocTaBjsTth 1,5 M.

B kavecrBe 3alIMTHO-repMETHYECKHX .ABepedl MOryT OHTh
MCIIOJIb30BaHbl JBepH H3 OpychbeB cedenneM 10 X 15 cm uau
TaK Ha3blBaeMble CErMEHTHO-K/JIMHOBBIE JBEPH M3 J0COK, CILIO-
YeHHBIX MeX1y coGoil B fepeBo-mauty (puc. 60).
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Puc. 60. KoucTpykuus 3aluTHOR XBepH cer-
MEHTHO-K/IHHOBOTO THIA

lepmernueckas nBepb SBAAETCs CTAHAAPTHOR M mojaercs
a MecTo CTPOMTeJbCTBA B TOTOBOM BHAe. [IBepHEle KOpOGKH
IJ15 3alUTHO-NepMeTHYECKHX IBepefl TOJKHEI ObITh IPOYHBIMH,
MO3BOJIAIOIIAMH BOCIIPHHHMATL GoJbliHe YCHJIHSA OT NeHCTBHA
yaapHo#t BoaHblL. IIpHHIMN ycTpoficTBa HemocpeJCTBEHHO caMoH
IBEpHOH KOpPOGKM OCTaeTcsi NMpeXXHHM, HO DACIOJIOXeHHe ee B
rajepee (puc. 61) HeCKOJBKO OT/JIMYHO OT PACCMOTPEHHEIX Ba-
pHaHTOB.

KoHCTpyKTHBHBlE pellleHHs] [BepHBIX OJOKOB TaKike MOTYT
ObITb NPHBEJEHB B COOTBETCTBHE C GJIOKaMM, PEKOMEHIYeMBIMH
LIS YKPuLITHH KOTJOBAaHHOTO THMNA C ydeToM ocoOeHHOCTel
YCTPOHCTBA TOA3EMHBIX BLIDaBOTOK.

3anacHblil LIAXTHBIH BHIXOJ YCTPaMBAETCs CEYEHHEM B CBETY
1,0 X 1,0 ». Buusy waxrtHoro BbIXOZa Ha YpOBHe IIOTOJIKA
OCHOBHOTO NOMEIIEeHHSI YCTAHABJIHBAIOTCA UIAHIOPHHIE JOCKH,
3aKphIBaloLlHe OTBepcTHe maxThl. [Ipy 3TOM mIaHAOpPHBIE MOCKH
ROJIKHBI HMEThb BO3MOXKHOCTb IO Mepe HaloGHOCTH yOHpaThbes
BCe OflHOBpeMeHHO. C 3TOil 1leJIbl0 B MeCTe CONPAKEHNS axThl
C OCHOBHBIM MOMeLleHHeM YCTaHaBJHBaeTcs CTOHKAa, Ha KOTO-
pylo yKnalblBaeTcs IepeKklafMHa; C IPOTHBONOJIOMHOH CTO-
POHBI K CTEHKe INaXThl NpHKpemsiercs Gpycuatas pama. Ha me-
PeKJIaJHHy paMbl, IPUKPENIEHHOH K CTEeHKe, H Ha NepekJaiHHy
CTOMKH YKJIaZblBAIOTCs WIAHAOpHBIe pocku 7,5 X 15 cm, a 3a-
TeM IpH NOMOLLH KIHHbeB, 3a0HBaeMbIX IOJ CTOHKY, IIAHIOP-
Hble JOCKH MJIOTHO IPHXKHMAlOTCS K TOTOJKY BbIpaGOTKH.
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B HyXHBA MOMEHT K/IHHbSI BBEIGHBAIOTCH M3-TOJ CTOMKH M Ie-
peKJajuHa, ONHpaiollasics Ha Hee, BMECTe C JIOCKAMH NafaeT
EHH3,

BSSSS

\
0! Y/
e~
Puc. 61. zepHas xkopoGka s BXoma B yGe-
*KHwe Ha 10—20 uenosex:

1 — nBepHas KopoGKa u3 Gpycbes 15 X 15 cm; 2 — cTo#t-
KH H3 OpyckeB 15 X 15 cM, ycranaBiuBaeMmble Ha oXHOR
JHHHH C paMaMH JaBepHol KopofkH; J — pacmpenennu-
TesbHas pama uz Gpycker 15 X 20 cH; 4 — pama Kpef-
JIEHHS H3 JOcoK 5 X 20 cm uau Gpycees !0 X 15 cm

ITocne ykMaiku W 3aKpelieHHs IIAHAOPHBIX JOCOK LIAXTa
3aMOJHSETCA CMeChio Mecka H TpaBUs C OJHOBPEMEHHOH ycra-
HOBKOH TPHCNOCOG/IeHHs, KOTOpoe HeoGXOJHMO Ha Cllyuall OCBO-
GOXeHHS LaXThl OT YIIOTHeHHOH cmecu (puc. 62). ITo BeICOTE
maxTtel Ha yaanaenun 1,0 » gpyr or mpyra o Mepe 3achilKH
rpaBHAHO-TIECUAHOH CMeCbl0 YCTAaHABJHBAIOTCA KPECTOBMHHI,
CBSI3aHHbIe MeXAY c00oit TpocoM HeOOJbIIOro CedeHHsl HJIH
NPOBOJIOKOH; TPOC MOJXeH KPeNHTbCS C HeKoTOopoit ciabHHOM.
Ato npucnocodvieHHe NeHCTBYeT CJaefylollHM o00pas’oM: B MO-
MeHT OCBOOOXKJeHHS OTBEPCTHSA [HAXTH OT LUAHAOPHBIX MOCOK
EMECTe C YaCThlO 3aCHIIKH NajaerT BHH3 HHXHAA IJIOIIAAKa H
yBJeKkaeT 3a co0ofi Bce ocrajbHble. Ecau sacelnka ynioTHH-
J1ach, TO IIPH 3TOM CBf3b MeXJy €e YacTHLAMM Hapyulaercd H
OHa majaer BHH3. Ecau IpPHAMOK Yy IIAxXThl OTCYTCTBYeT, TO
ynaBuiasg cMech y6HpaeTcs B OCHOBHOe IIOMeLIEHHE M, TaKHM
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Puc. 62. Ilpucnocobienve aas pasrpysKH LIaXThl OT 3aCHIIKH

ofpa3oM, BHIXOJ Ha IIOBEDXHOCTb Yepe3 1IAaXTy CTAHOBHTCHA BO3-
MOXHBIM.

IMon Bo3nelicTBHEM yLapHO! BOJHBI 2TOMHOTO B3PbIBA CMeCh
MOXKeT CHJIbHO YmIoTHHTbCA. Ilpu oTcyTeTBHH nprcnoco6eHus
0CBOGOAUThL WIAXTY O©OT 3achbiNkH OyfeT OYeHb TPYAHO H AJAS
3TOro noTpe6GyeTcsi MHOTO BPEMEHH.



Tnasa VI

OTBOJ, BOJAbI H YCTPOUCTBO 'HIAPOU30JIALLHH
B MOJIEBBIX MOA3EMHBIX COOPY)XEHHAX

Bopp0a ¢ nmpoHHKaHHEM MNOBEPXHOCTHBIX M I'DYHTOBHIX BOJ
B TOJIEBbIE TOA3EMHbIE COOPYIKEHHSI OCYLIECTBJSIETCH NYTeEM
IpOBeleHHs MEPONPHATHI 1O BOAOOTBOAY H YCTPOHCTBA B HHX
THAPOH3OVISALIHH.

HasHnauenne MeponpHaTHH IO BOJOOTBOAY (YyCTPOHCTBO Ha-
TOpPHBIX KAHABOK, KOJIOIEB, 30HTOB H T. Il.) COCTOHT B OTBOJE
MOBEPXHOCTHBIX H aTMOc(epHBIX BOJ OT 3JeMEHTOB, COeIHHSIO-
LHX TIOJ3eMHOE COOpYKeHHe C JHEBHOI NOBEPXHOCTbIO (BXOAH,
pasJHyHble OTBEPCTHS), H B cGOpe IPOHHKIIHX B COOPYMKeHHe
BOJ.
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Puc, 63. BozocGopHulll Kosozel:
1 — rpysuK; 2 — Gnox; 3 — nonnaBok; 4 — KaHaBKa BAOJL raJieDeH

YerpoiicTBO rHAPOH3OSILEN SABASETCs: Gosiee 3D heKTHBHBIM
MepPOIIPpHATHEM, TaK KaK OHO oBecneynBaer 3alUTy COOopyKe-
HHH OT NPDOHHKAaHHSA B HHX Kak HOBEPXHOCTHHX, TaK H TPYHTO-
BHIX M TOA3eMHEIX BOJ.
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Hns cBopa u oTsOfa BOA, HPOHMKAIOWMX B COOPYXKEHHE,
YCTPaHBAIOTCA BOJOCGOPHbIE M BOMOMOTJIOUIAIOLIHE KOJOMLMI.
[Ipouuximas B coopy:KeHHe BOJAA NMOCTYNAET B 3TH KOJOALBI IO
KaHaBKaM, 3aJIOKEHHBIM TIOJ JIEXKHSAMH paM KpernseHHs.

Paspes no N-1
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Puc. 64, BonomornomaiomHui Koaomelr

Bognoc6opHble KOJOAIB YCTPaMBAIOTCH, KakK IOKa3aHO Ha
puc. 63, ¥ IPUMEHSIOTCA B TOM CJydae, KOrja MoAOLIBA COOPY-
MEHHS pacrojiaraeTcss B TOJIIE BOJAOYNOPHOH MOPOJbI 3HAYH-
TeJbHOH BesIMYMHBL. Bojna mo Mepe ee HaKOIUIEHHSI yHdaJsieTcs
H3 KOJIOALA HAacoCaMM HJIH BBIHO-
CHTCS Ha TIOBEPXHOCTh BeApaMH.

Eciu xe BomonpoHHUaeMalil
TPYHT 3aJieraeT Hemaleko OT IIo-
ICUIBE COOPYXEHHS, VCTpauBa-
IOTCS BOJOTIOIJIOUIAIONIHEe KOO/~
uel (puc. 64), s3aKnagbiBaeMble
KaMHSIMH HJIM TDaBHEM, a CBEPXY _
OHH TIOKPHIBAIOTCS COJIOMOI, KO- : “I‘:(-mﬁeim?‘;]ﬂgg SR B
Topasi ~ 3alepXKHBAET YACTHIBI KaX TOCDEXCTBOM SOHTOB
TPYHTa, NOCTYNAOUIHe C BOXOH.

ConomeHHBIH cJI0f TpebyeTci BpeMs OT BpPeMeHH OGHOBJSATH.

Jns orsona Bonwl, kamalouled ¢ NOTONKA, MOTYT NpHMe-
HATbCS JKeJe3Hble WM (aHepHee 30HTHI (puc. 65). Bona, cre-
Kalolas ¢ HHX, [ONMajaeT B JKeJOOKH, II0 KOTOPbIM Halpas-
JseTcsd B KOJOALBI.

B nensix ymMeHbLIEHHS NPHTOKA BOJLI B IIOJIEBbIE NMOA3EMHbIE
COODYJKEHHsl pEeKOMEHIyeTCsl IIPOM3BOAUTb 3a0HBKY TIJIMHOK
IPOCTPAHCTBA MEXKIY MOpOJOfl H KpeIJIeHUeM.

T'unponsonsiumsa coopyKeHuil ycTpauBaeTcss ¢ HCIIOJMb30Ba-
HHeM GHTYMHBIX MacT W PYJOHHBIX THAPOH30JALHOHHEIX Mare-
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pHanos. Burymubie macter mpeacrasasior cobofi modtyTBepAbii
MaTepuaJ, nojyvyaeMbli NyTeM MeXaHHYeCKOTo repeMelIHBaHus
pacmyiaBJeHHOro GHTYMa C H3BeCTKOBbIM HJH TJIHHSIHBIM Te-
CTOM.

Jas uaroroBneHHss GUTYMHBIX [acT peKOMeHAYIOTCs CJe-
Aylouge cocTaBel (Mo Becy):

1) 40—45 gacreit 6utyma (mo Becy), 12—13 yacreii nera-
meHoi u3BecTH M 48—42 uyacTH BOJBI;

2) 50—55 wacreit 6uryma, 8—10 yacreft rnuHbl u 42—
35 yacre#f Boxbl (NIPH BBICOKOIIACTHUHBIX IVIHHAX);

3) 45—55 wacredt Guryma, 10—14 wacrell rimHb H 45—
31 yactb BOZBI (IIPH MJIACTHYHBIX TJIMHAX).

TexHoJsorust H3roToBJeHHs OMTYMHBIX nact npocra, 6Jaro-
naps yeMmy IIpOM3BOACTBC €€ B IIOJIEBBIX YCJOBMSX CHJIaMH
BOHCK He BbI3bIBAeT Cepbe3HbIX 3arTpyauenuit. Ilactel MoryT
M3TOTOBJIATBCA DPYYHBIM MJIH MEXaHH3HDOBAHHBIM CIIOCOGOM.
Jlns M3roToBJIeHHS TIACT MEXaHU3HPOBAHHBIM CNOCOGOM HeoB-
XOAMMO HMeTb cliejlylolllee 0GOPYNLOBAHHE:

— JIONACTHYI0 MeWIaJKy ¢ TOPH30HTANbHOH HJIH BepTH-
KaJbHOH OCbl0 (AJA 3TOH 1eAH MOTYT ObITh HCIOJIb30BaHbI
GOBIYHBIE PACTBOPOMEILAJKH C ABHraTe/IeM, HMEIOUIHM CKOPOCTh
BpauteHusi okoso 1400 o6/mun, u, B YACTHOCTH, KOHHYECKHe
pacTBOpPOMEINAJKH C BepTHKAJ/JbHOH OCbI0 H IMJIMHIApHUECKHE
pacTBOpOMelIaNKU C FOPH3OHTAJbHOH OCbIO, MellaJKa PaMHOro
tina Koucrpykunn BHUMUT, pacrsopomewanka CM-27 u ap.);

— KOTeJl A/ pacnyaBjeHusi GMTyMa M YAaJeHHS H3 Hero
BOJIB;

— MepHyI0 Tapy AJsd NOJayd MaTepHaloB.

ITpu pyunom cnocob6e Heo6XOAMMBIM OOOpYROBaHHEM fB-
JSI0TCA:

— pabouuii KoTes AJ8 BAapKH NACTHI,

— JepeBsiHHble Becda (A5 MepeMeliMBaHHS MacChl);

— MepHas Tapa A 10JauH MaTepHanoB (B IOJEBBIX
YCJIOBHSIX B KayeCcTBE MEPHOH Tapbl MOTYT ObITb HCIOJIb30BaHbI
TIIATeJbHO NPOTapPHPOBalHbBE Pa3jiHyHble GaukH H Beapa).

PacnnaBnenye GUTYMa H yAaJeHue U3 HEro BOALI IPOH3BO-
ASTCS B MepeABHkKHbIX (pHC. 66) MM CTAUHOHAPHBIX GHUTYMHBIX
kotnax. Hamiell mMpOMbBIIIJIEHHOCTBIO BBIMYCKAKOTCA INepelBHXK-
Hble GHTYMHBIE KOTJIB eMKocThio Ha 150, 250, 400, 500, 10C0
t 3000 2. BUTyM B 3THX KOTJIax IpH NOCTOSIHHOM NepeMelIHBa-
KUK TIOlorpeBaeTcs A0 TeMnepartypel 160—180°

JIIs M3rOTOBJIEHHS] TeCcTa IJIMHA HJIH H3BeCThb 3arpyxXaercs
B pacTBOpOMelnasky (NpH MeXaHH3HPOBAHHOM crocobe) HJH B
paBounii KoTes (MpH PyYHOM crocofe) B KOJHYECTBE, OTMEpeH-
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HOM CornacHo peuenty, H TyAa e NPH NMOCTOAHHOM NepeMelt-
BaHUH no6aBasieTcs MOPUHUAMH BojAa. B peaysibTate ROMXKHA IO-
JYYHThCH OJHOPOAHAd Macca, KOoTopas MOMKHA HMeTh KOHCH-
CTEHLHIO TYCTOH CMeTaHbI.

B noporperoe ao temnepatypsl 96—98° Tecto mojasnuBaercs
GOJBUIMMH TOPUMAMH OGHTYM H NPOH3BOJMTCSA IepeMelIMBaHUe.
Ecan cMecp nosnyyaeTcsl CJAHLIKOM TYCTOH H IlepeMellHBaHHe
3aTPyAHEeHO, TO AJs MoJydeHHs TpeOyeMOH KOHCHCTEHIIMH K Hel

a — KoBll; 0 — MepeNBHKHOA KoTend:
]-—Kpbll.l.ll(a JIIOKa AJ8 OYHCTKH KOTJa; 2—Kpal{ Jasi  CJAHBA
ropsAyero OWTYMa; & — rasoxol; 4 — TOMKa; & — KpHILUKA JIOKa
AJIS 3arpy3kH GuTyma

HeoGxonuMo R0GaBnIATh MOHEMHOTY KuMlsine#d Boabl. [Tepeme-
JUMBAHHe B PacTBOpPOMeNIaJKe NPOH3BOAMTCA [0 TeX MOp, MoKa
cMech He OOPaTHTCA B TEMHO-Cepyl0 MacCy, He HMelollylo OT-
menbHbIX GaecTkoB 6uryma. Ilocne storo mpurorosnenne 6H-
TYMHOH HacTbl CYHTAETCS 3aKOHUEHHEIM,

HenpeMeHHBIMH YCIOBHAMH IOJYYeHHS NACT XOpOLUero Ka-
yecTBa SBJISAETCA BHICOKAsl TeMIlepaTypa CMecH B pacTBOpOMe-
wange (ne Huxe 130—160°), a TakKe GpICTpOe BpalleHHe OCH
pactBopomertanku. OLeHKa KadecTBa FOTOBOfl macThl B MOJe-
BbIX YCJIOBHSIX MPOH3BOAHTCH [0 BHEIWIHeMYy BHMAy. Bcsa Macca
MacThl JOJXKHA HMETb MAaTOBBIi 1[BeT 0e3 KOMOYKOB BSIXKYILETO,
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3aMeTHbIX Ha IJ1a3; KpoMe TOro, OHa AoJXKHa Ge3 3aTpPyAHeHH#
nepeMelINBATLC B JIOGBIX COOTHOIIEHHAX C BOXOH (He HOJ-
XKHO Ha6JIONATbCA pachnaja INacTh ¢ BhiJeJeHHEM. BSXKYILEro
B BHJIe KOMKOB).

IMTopsimok mpoHsBoacTBa paGoOT O YCTPOHCTBY THIPOH30JIS-
MK [OJIEBbIX MOA3EMHBIX COOPYXeHHH NPH NOMOIIH GHTYMHBIX
mact caepywoowuid. BurymHas nacra B G0ukax, AepeBSHHBIX
AIHKaxX NOCTaBJsIeTCs K MEeCTy NpOM3BOACTBAa PaBoOT MM CO
cknMaga (B caydae 3a6JaroBpeMEHHONO H3TOTOBJIEHHS) HJH
¢ Mecta uaroroBjenus ee. Ilocne OLEHKH IPHUrOJHOCTH HacTH
IO BHELIHEMY BHIY ee NepeMelluBaloT H, eCIH HYXKHO, pa3fas-
IA10T BomoH ;o TpebyeMoll kKoHCuCTeHUHH. Pa6oThl no ruzpo-
H30JIAAIIMH TIPH TOMOIIM GHTYMHBEIX IacT MOTYT IPOM3BOLHMTHLCS
KaK B Ipolecce BO3BeJeHHs CaMOro COOPYXeHHS, Tak H Mocje
TNIOJIHOrO ero OKoHyaHus. I[Ipomaska mBoB cGopHofl ofaenku Io-
JIEBbIX NMOA3€MHBIX COOpPYXeHHH GHTYMHBIMH MacTaMH MOXKeT
NPOH3BOAUTLCS TIPH TMOMOIIH BOJOCSHBIX KuCTel, KHCTel, H3ro-
TOBJIEHHBIX M3 [POTOXH, H JPYTrHX MpHcHocoOMeHH, yrnoTpebise-
MBIX TIPH NPOM3BOJACTBE OOBIYHBIX MaJNAPHBIX H LITYKaTYpPHBIX
pabor. Tomuuna HaHocuMoro cjos 4—6 mm. Uepes 2—3 uaca
ofpasyercsi BOLOHeIpOHMIIaeMasa IuteHka. [lmeHKy ocMmarpu-
BAIOT, H eCJIH B OTJeJbHBIX MecTax 0GHApYXKHBAIOT Ae(eKTHl,
HX IIOKPBIBAIOT CcBexel OuTyMHOH mactoil. Uepea onun — ABa
IHA IJIeHKa OKOHUYaTe/IbHO 3aTBePIEBaeT M NpPHOGpeTaeT AOCTa-
TOYHYIO MEXaHHYecKYIo IPOYHOCTb, CHOCOGHYIO YCMEUIHO INpo-
THBOCTOATh BO3JAEHCTBUIO BOIBI Jaxe C HEOONBIIHM HaIopoM.
M3 npakTHKM H3BeCTHO, 4YTO OHTyMHAs IUIEHKA TOJILHHOH
5 MM, HaHeceHHAs Ha NOBEPXHOCThL IEMEHTHOrO pacTBOpa HJIH
6eToHa, SABJSETCH NMPAKTHYECKH BOJOHENPOHHIAEMOH [aXe NpPH
BBICOKHX JaBJIEHMAX BOABI, AOXOASIUHX B OTJENbHBIX Cly4yasx
Jo 15 arm. BomonenpoHunaemMas mJIeHKA MOXMET COCTOATh M3
HeCKOJbKHX CJIoeB (KaxAbplii Moclefylolmuil ¢Ioil macTsl HaHO-
CHTCH TocIe o0pasoBaHHs IJIEHKH OT INpEABJIYIIEro CJIOf)
¢ obwel TommuHolt no 10 mm u Gonee. JInA TOBLIILIEHHA
MeXaHHYeCKOl [POYHOCTH K IacraM Iepel HMX ynorpebJeHHEM
pekoMenayercs jpgobasaste 10—129% uementa (no Becy).
[TpuGapnenne nemenra (oco6eHHO GLICTPOCXBATHIBAIOLIETOCH)
6/1aronpusiTHO CKasblBaeTcss Ha cpokax ofpa3oBaHHs BOJIO-
HEMPOHHIAEMbIX IIIEHOK M MX MeXaHHYeCKOH IPOYHOCTH.
B cayyae HapyuieHusi BOGOHENPOHUIIAEMOCTH INIEHOK B Pe3ylb-
TaTe NpeGblBaHMA JIOAeH B COOPYMXEHHH, HAllpUMep OT MPOKO-
JIOB OpPY3XHeM, NOBPeXIeHHBe MeCTa BTOPHYHO MPOMa3bIBAIOTCs
6UTYMHOH macTofi.

Pacxom GHTYMHBIX macT Ha | noe. M TMOJeBBIX NMOA3EMHBIX
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COOpyXeHHH NpoJeToM A0 2 M TpH CpefHell TOJIHHE BOJOHe-
NPOHHLAEMOH IIeHKH 5 MM  COCTaBJIseT OPHEHTHPOBOYHO
0,005 #3, a CTOHMOCTb I'M/IPOH3OJSLUKE — B cpefHeM 1 py6.

I'unpoHsoNAlKsA NOJEBBIX MOA3EMHLIX COODYXKEHHH OHTYM-
HbBIMH TIaCTAMH MOXeT OCYLIeCTBJATHCA TaKXKe B KOMOHHALMH
C THAPOM3OMALHEH H3 PYJOHHBIX MaTepHaJsoB, TIPHYEM B 3TOM
cayyae OHTYMHBIMH NAacTaMH NPOMAa3bIBAIOTCS CTHIKH O6HeKH
HAKJOHHBIX H IAXTHEIX BXOMOB, a THIPOH30JANHA OCHOBHBIX
TNO/J3eMHBIX BBIPAGOTOK BBINOJHAETCH H3 PYJOHHBIN KPOBEJb-
HHIX M THIPOH3QJSUHMOHHBIX MaTepHaJIoB.

K py/onHbIM KpOBe/IbHBIM MaTepHajaM OTHOCATCA Iepra-
MHH, TOJIb H py6epOHA, a K I'HAPOH30JSLUUMOHHBIM — IHAPOH30I,
MeTaJINION30/1, GOpy/JMH W pYJOHHBIE MaTepHaJH Ha TKaHEBOH
OCHOBE, ,

HanGosee mupokoe nmpuMeHeHHe NJs1 IlleleH H3OJSALMH NO-
NIeBBIX TIOJ3EMHBIX COODYMKEHHH OT NOBEPXHOCTHHIX H TI'DYHTO-
BBIX BOJI M3 YMCJIA PYJOHHBIX MaTepHAJOB HAWAYT NepraMuH,
ToNb, py6epouj. He wuck/aIOYaerca TakXe NPHMeHeHHe B OT-
IeJbHBIX CIydafx AJS 3THX Uenell u GoJiee LOPOrHX TAAPOHIO-
JALNHOHHBIX DYJOHHBIX MaTepHaJsoB.

IIpyurogHocTh pYJIOHHBIX KDOBeJbHBIX MaTepHasoB B Noje-
BBHIX YCJOBHSIX yCTaHABJHBAeTCSl [0 BHeUIHeMy BHAY. OTH Ma-
TepHaJbl He AOJIKHB HMETh CBETJIBIX IPOC/OeK HENpONHTaHHOH
OCHOBBI, MIOCTOPOHHHX BKJIIOUEHHH, a TaKxKe pPaspblBOB M CKJ/a-
A0NK, OHH He JOJIXKHBl TakKe C/AHNaThcd M 06pasoBBIBATH Tpe-
IIMHBI.

OcHOBHblE XapaKTepHCTHKH DPYJOHHBIX KPOBEJBHBIX MaTe-
puajoB (WIHPHHA MONOTHA, obuias IVOMaAb, BeC DYJOHA H
CTOMMOCTB), BBIIyCKaeMbIX Halleli NPOMBIILIEHHOCTBIO, NpPHBe-
IeHbl B TIPUJIOKEHHH 5.

YuHTHIBasE BBICOTY IOJMEBHIX [OJ3EMHBIX COODYKEHHH, MIH-
pHHA NOJIOTHA DYJOHHBIX MaTepHaJoB B 1 m sBasercd Hawbo-
Jee MpeInouYTHTEIbHOH.

Fuapousossuus MoJjeBblX INOJ3eMHBIX COOPYEeHHH oT IIo-
BEPXHOCTHBIX H TPYHTOBBIX BOJ IPH NOMOIIY DPYJIOHHBIX MaTe-
pPHAJIOB OCYLLECTBJSIETC INyTeM OOIIMBKM MMM BHYTPeHHei
CTOPOHHl IIOTOJIKA H CTeH COOPYKEHMs; IIPH 3TOM ITOJIOTHHILA
PYJIOHHBIX MaTepHaJOB YIEepKHBAIOTCS TeMH XKe COeJHHHTEJIb-
HbIMH TUIaHKaMH, KOTOPBIMH COENMHSIOTCA Mexny C¢oQo#
GTAe/bHBIE paMbl ACPEBIHHON OGNEJKH,

Iopsnok pafor no ruApOU30JALHY NPH MOMOILM DYJOHHBIX
MaTepHa/loB MVIIOCTPUPYETCS HA NMpHMepe ee YCTPOHCTBA B BHI-
paGoTKe IIOJEBOTO IIOJ3€MHOTO COOPYKEHHS, C CeYeHHeM

3 ceery 1,5 X 2,0 » (puc. 67, a).
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[TpensaputebHO CHUMAMOTCS ¢ 0GeHX CTOPOH HHMKHHE CO-
eIUHHTEe/IbHBIE [IJIaHKH, 3aTeM KyCKH pYJOHHOrO MaTepHaJa
FACKaThIBAIOTCA H OJHHMM H3 KOHIOB TPHKPENJATCS COeIHHH-
TeJIbHBIMK TIJIaHKAMH B CaMbIX HHMKHHX TOYKaX OOKOBHIX CTeH
Ha BCIO JJHHY TonoTHuma (puc. 67, 6).
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Puc, 67. Cxempl ycTpoiicTBa THIPOH3OMALHIL NMOJEBHIX NOA3EMHLIX
COOpYMXEeHHH H3 pPYJNOHHEIX MaTepHaJoB

B nanbHeiillleM B Takolf e MOCAeNOBaTeNbHOCTH MPOM3BO-
OUTCSA HapalluBaHHe NMOKPHLITHS H3 DYJOHHBIX MaTepHaj]oB IO
BCEMY TNEPHMETPY COODYXeHHS, KOHIB! MOJOTHHII COelrH-
HSIOTCA MeXJy coO0H BHaXJecTKy, ¢ nepekpeuitieM Ha 8—10 ca.
[TosoTHHILE, NPHKpeNJIsieMOe NOJ MOTOJKOM COOPYIKEHHS, HO0J1-
JHO HMeTb HeGOJbUIOH YKJIOH B CTOPOHY -CTEHOK.

ITpn Hanuuuu GUTyMHOH macTel €0 NPOMasbIBAIOTCS LIBbI
MeXAYy PY/JIOHHBIMM MarepHaJaMH H COeIHHHUTEJbHBIMH IVIaH-
KaMH. EcaH coopyKeHHe HMeeT JJHHY cBbime 10 M, MOKphITHE
OOGMETKH COOPYXKEHHs PYJIOHHBIMM MaTepralaMy MPOH3BOAUTCH
OTAeJbHBIMM y4acTKaMu. [HIpoH3oJAlNa MOXKeT COCTOATh HU3
OJIHOTO HJIM HeCKOJIBKHX <¢JIOeB pYJIOHHOTO MarepHana; yalle
BCErO OHA MMeeT OIHH — JiBa CJosd. Mecra pa3pblBOB B THIDO-
H3OJISIIHOHHOH OOLIMBKE, NPOKOJLI OPyXHeM H T. II. PeKOMeH-
LyeTcsi IpoMasblBaTh GUTYMHOH NacTOMH.

I'uppousonsuns 1NoJeBBIX  NOA3EMHBIX  COOPYMXKeHHH C
HCIIOJIb3OBAHHEM PYJIOHHBIX MaTepHaJoB — 3({eKTHBHBIH, Npo-
cToff M 3KOHOMHuHbIH crnocof GopbOEl ¢ NPOHHKaHHEM IIO-
BCPXHOCTHBIX H TDYHTOBBIX BOZ 4Yepe3 CTbIKM CGOpHOH OOIeNKH
STHX COOPYXXeHUH.

[Ipn ycrpoiicTBe TFHApPOH3OJALME B IOJEBHIX JTOJ3EMHBIX
COOPYKEHHSIX NPOJIEeTOM 10 2 M pacXol PYJOHHBIX MATePHACB
Ha 1 no2. » (upd wupHHe nosiotHa | M) cocrasiaser 6 m?
a2 CTOMMOCTb MaTepuana (IPH NPHMEHEHMH OJHOTO CJIod mep-
ramuHa mapku 11-350) — 5 py6.



Fnasa VII

TEXHHUKA BE3ONACHOCTH NIPH NOA3EMHbBIX
PABOTAX

HenpaBunbHoe BemeHue MO3eMHEIX paGoT MOXKeT IPHBECTH
K aBapHsM M HecYacTHbIM cliyyasfM, a B GoeBoifi o6craHOBKe —
K HeBHINOJHEHHMIO B CpOK OCeBOH 3ajauu; NO3TOMY NoOApasje-
JIeHHs, Ha3HauaeMble /1 BeJeHHS STHX pafoT, AOMXKHHL Npel-
BapHTEJIbHO NPOHTH COOTBETCTBYIOLIee o0yueHue.

ITomumo 3TOro, KOMawAUpPHl MOApasaeleHHfl nepes HavaJOM
MOA3EMHBLIX PaGOT MOMKHBI O3HAKOMMTb MX C INpaBHJIAMH IO
TeXHHKe Ge30macHOCTH H YOemMThCS, YTO TH MPaBuUIa NOLYH-
HEHHBIMH YSICHEHBI,

ITpu BO3BeneHMM KPYNHBIX COOPYMEHHEH C BeJIeHHEM CJIOXK-
HBIX paboT JOMOJNHHTENIbHO K NPaBHJIaM, H3JIOXKEHHBIM B JaH-
HOH riaBe, HEOOXOAHMMO COCTABJSTH CIEHHAJbHbIE HHCTPYKLHH
NPUMEHHTENBHO K XapakTepy NPOBOAMMBIX NOJ3EeMHEIX padoT M
HCIIO/Ib3yeMbIM CPEACTBAM MeXaHU3aLHH.

Bce Haya/NbHUKM, OCYLIECTBISIOUIHE KOHTPOJIL 3a BeIEeHHEM
NOA3eMHbIX paboT, JOJIKHBI NPOBEPATh 3HAHME W BHIMOJHEHHE
BceMH paGoTaloIMMH TPaBHJ N0 TEXHHWKE Ge30NacHOCTH.

Bce mecra mpousBopcTBa NOA3EMHBIX paGoT, BbIpaBOTKH, IO
KOTOPbIM TIPOU3BOJHTCS TPAHCIOPTHPOBKA I'PYHTA H CTPOUTENb-
HBIX MaTepHajoB, HOMKHBI ObITh XOPOMIO OcBelleHBl. Kpome
TOro, B KaxJoM 3a6oe HeOOXOAMMO HMeTb He MeHee OIHOro
3aMaCHOTO TEePeHOCHOr'® CBETHJbHHKA,

B 3a6oe Bo BpeMs paGoTel MOTYT HaXOZUTHCS TOJBKO JIHIA
H3 COCTaBa CMeHBbI, HX HellOCPeACTBEHHEIE W IpsiMble Hayalb-
HHKH, a TaKxe JHIa, HMelollie MPABO NPOBEPATL PaboTHL

BMmecre ¢ TeM Heo6XoauMO CIAeIHTb, YTOOH B 3a6oe OJHO-
BPeMeHHO HAXOJUJIOCh He MeHee IBYX YelOBeK (3a MCKJode-
HHeM 3a60eB IIaxT MaJIoro NONePeYHOTo CEeUeHHs).

PaGoraroune B 3aGoe J0MMHE OPHMEHATb CHOCOGH IIPOH3-
BOJCTBA pabOT M THNEI KPelVleHHs, MpeaycMOTPeHHbE B pelie-
HMH KOMaHAHMpa.
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Pa6ora B 3a6oe JoaKHa GHITb OpPraHW30BaHA TaKuM obpa-
30M, YTOOH OfMH H3 3a6OHLINKOB MOCTOAHHO OBUT oO6palleH
JIHLIOM K 326010 ¥ Mor HaGmionaTh 3a NMOBeIeHHEM IPYHTA.

CTOoATh HJAH CHJAETb CHIHHOH K OTKPHTOMY
N6y 3a6of 3anpeniaercq.

ITocrosiiHoe HabailoAeHHe 3a COCTOSIHHEM TPYHTA, OOMENKH,
TPAHCNOPTHBIX YCTPOHCTB H T. M. — 06A3aHHOCTb KaXKJIOTO pa-
GOTaIOILEr0 B IOJA3&MHBIX BbIpaGOTKAX.

Bcesikuii, o6HapyKHBLIHH IBHXEHHE TI'DYHTA, NOBpPeXKAEHUSA
o6esKY, TOSIBIeHHe BOJbl, HeOOBIYHBIX 3amaxoB H OpYTHe
HEHOPMAJIbHOCTH, JOJIKeH HeMeIJIeHHO MAOJNOXKHTh O 3aMeyeH-
HOM CBOEMY HENOCpPEACTBEHHOMY HAYaJbHHMKY M OJHOBPEMEHHO
NPHHATD MEpH K IpeJoTBpallleHHI0 BO3MOXKHOH aBapHu M He-
CYaCTHOTO CaIyyasl.

B 3saGoe He jollyckaercss CKomJleHHe paspaGoTaHHOTO
rpyHTa, geTajell KpelJeHMs, U3JHIIHHX HHCTPYMEHTOB M Japy-
roro MMYILUeCTBA, MOTYIIero noMewaTtb paboTaloLHM CBOeBpe-
MeHHO OTOUTH OT 3a00s1 B C/Iyude aBapHH.

Ha Bpems nepepniBoB B paboTe JIOAH LOJNMXKHBI GHITH OTBe-
JeHbl OF 32605 He MeHee yeM Ha 4—5 M, a2 TpH He3HAYHTelb-
HOM JUIMHEe BHIpaGOTKH — K HayaJy BXoja MJIH Ha NMOBEPXHOCTb
3eMJIH.

I1pn pa6oTte B HeyCTOHUMBBEIX rpyHTax Jo6 3a6os Ha BpeMs
fepepeIBOB HEOGXOAUMO 3aKpellyIsiTb JOCKaMH,

B uenax npenorspauieHus apapvii M HeCYacTHHIX CJyyaeB
IpH cOycKe JiIofell B NOA3eMHble BEIDAOOTKH H NOABeMe HX Ha
JHEBHYIO NOBEPXHOCTb, 4 TaK¥Ke NpPH TPAHCIOPTHPOBKE TPyHTA
H CTPOHMTEJIbHBIX MaTepHaJOB HeOoOXOAHMO NMPHHHMAThL CJedylo-
LiYe Mepsbl;

— npu paGoTe B wwaxTe Haj 3a6oeM yCTpauBaTh NMPOYHBIH
KO3BIPeK, MOJA KOTOPHIM MO/IKHBI HaXO#HTbCAd paboTalouiye
B 3a60e BO BpeMs MOIbeMa H CHycKa 6ajbh;

— Haj BXOAOM B WIaXTy YycTpauBaTh IBYXCTBOPYATYIO
KpHIIKY (Jsael) (CM. puc. 15), OTKpHIBAIOILylIOCA TOJBKO
BBepX (CTBOPKH OTKDBLIBAIOTCA NOJ, AaBJeHHeM NOJHHMalomelcsa
Gambi M TOCJE BBLIXOAA ee Ha NOBEPXHOCTb 3eMJIH ONyCKaloTCs
Ha CBOE MECTO);

— He JONYyCKaThb CKIaJbIBAHMs HENOCPeICTBEHHO Y KpPaeB
HIaXThl CTPOMTENBHBIX MaTepHaloB, HHCTPYMEHTa, a TaKikKe
CKOIVIEHHs TPYHTa;

— B HAKJOHHBIX BBIPa0OTKaXx, MCHOJb3YeMbIX JJIS JABHXKe-
HUS TPAHCIIOPTHBIX CPeACTB, Ha cJyuai ofpeiBa Tpoca MWJIH
HEHCIIPAaBHOCTH TOPMOSHEIX YCTPOHCTB NOABLEMHBIX MAalIHH, He
6amxke yeM B 3 M oT 3260 ycTpauBaTh NpPeNOXPAHUTE/bHbIE
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Gapbephl M3 OpychbeB, ONHPAIOMMXCH Ha IVIAHKH, TNPUOHTBIE
K CTeHKaM BbIpaGOTKH; BO BPeMsl [BHIKeHHs TeJeXeK He J0-
nyckaTb NO 3THM BbIPaGOTKaM ABHXXEHHS JIOJel;

— omoBeulaTh O HayaJe H OKOHYAHMH [BHXKEHHS TpaHC-
NOPTHBIX CPEeJCTB YCTAHOBJEHHBIMH CBETOBRIMH WJIH 3BYKOBBIMH
CHTHaJIaMH; _

— HakJOHHBl® BXOABl AMA cnycka (moxnema) aogzeff o6o-
pyAOBaTh CTYMEHAMH WJIH CTPEMSHKAMH, a TaKkKe MOPYYHIMH;
B IAaXTaxX JJIS 3TOH Ke NeTH YCTpauBaThb [epeBAHHBIE JecT-
HHIbI, IPHKPEIVIEHHble K CTEHe LIAXTH, HIH e (TmpH CIVIoM-
HOM Kpell/IeHHH WaxThl 6pycyaTbiMM PaMaMH) B CTeHY WIaXTHI
HeoGXOMHMO 3a6HTh CTPOHTeJIbHEIE CKOGHI H3 KPYIVIOTO JKeje3a
nuamerpoM 16 mm unu Gosee;

— He JIONyCKaTb NEePerpyskd TPYHTOM O6ajlbh M TellexeK;

— TIPH OMyCKaHHH 3JIEMEHTOB KpEIJIEHHS HHXKHHE KOHLBI
HX yCTaHaBMuBaThb B 6ajblo, 2 BepXHHe NPHBA3LIBATL K TPOCY;
NpH NepeBO3Ke 3JEMEHTOB KPeIJIeHHS B HAK/IOHHBIX H TOPH30H-
TaJbHBIX BBIpaGOTKax CBA3BLIBATH MX B MaKeTHl H NPHBA3BIBATH
K TPaHCIOPTHBIM CPe/CTBAM.

Kakapiit crapliuii ogepefHolf CMeHbl MepeJ HayajJoM pa-
6OTHl JIOJKEH IPOBEPHTH HCIPABHOCTH TPAHCIIOPTHBIX CPE/ICTB,
B TOM YHCJE UX TOPMO3HBIX YCTPOHCTB; COCTOSIHHE TPOCOB, OCO-
GeHHO B MecTax MX KpelJeHHA K 6anpaM H JefelkaM; HaJauyue
H COCTOSIHHE Orpa<[eHuif, NpeaynpeIUTeJbHbIX 3HAKOB H CHI-
HaJIbHBIX YCTPOHCTB; COCTOSTHHe NMyTeH. 3aMeueHHble HEHCIpaB-
HOCTH YCTPAHSIIOTCS CHJaMM OdYepefHOH CMeHBl M COOTBeT-
CTBYIOLIMMH AeXYPHBIMH CIEIHaJHCTAMH CanepamH.

ITpu BeneHun noa3eMHBIX paGoOT MOI'YT HMETb MECTO ClydaH
OTpaBJieHHs paboTallluX B BeIpaboTkax okuceio yriepona (CO)
¥ yriaekucanM rasoM (COz). OTd ra3nl MOTYT HaKOMUTBLCA B
NoJ3eMHBIX BbIPaGOTKaX BCJEJACTBHE IVIOXOH BEHTHJISLMH, 0CO-
GeHHO TMPH KEPOCHHOBOM OCBELIEHHH.

Oxuce yrnepona (yrapHeiil ra3) — GecLBeTHbIEl H He HMeIO-
mu# 3anaxa ras. Ecau KOHIleHTpaumusl OKHCH yIJIepoia B BO3-
ayxe pocruraer 0,190, To TaKolt BO3AYX YKe BpeJeH: NPH CIO-
KOHHOM COCTOSIHMH 4YesnoBeka Takas KoHueHTpauus CO BbI3H-
BaeT OTpaBJIeHHe dYepe3 2 uyaca, y paboTaloLIEro YejoBeKa —
yepe3 40 muuyr. Pa6ora B nom3eMHOll BelpaboTke Oe3onacHa
npu koHueHtpauun CO He Gomee 0,02%. Ecnau - xoHUeHTpa-
uua CO B nonsemHoi BeipaGorke pocruraer 0,05%/0, To paGorta
¥ HeHl JOVIKHA BeCTHCh C MPHMEHeHHeM CIeLHaJbHbIX CPENCTB
3aLIHTHL ' '

[Ipu orcyTcTBHM cCHeLMaJbHBIX NPHGOPOB OOHAPYIKEHHS
OKMCH yrjlepofa B KauyeCTBe yKasaTeleil Ha/HYUs B MOA3eMHON
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BhpaboTke onacHuXx KoHueurtpauufi CO Moryr cayxurte Mmel-
KHe JKHBOTHBIE (MBILIH) WJIH MeJKHe NTHUB. Belenctsue Toro
YTO KpoBOOOpallleHne Y HHUX NPOHCXOAMT GbICTpee, OTpPaBJieHMe
UX OpPraHH3MOB HACTyNaeT paHblie, YeM y YeJoBeKa.

¥Yraekucasifi ras (COz) GecupeTeH, He UMeeT 3amaxa, He To-
DUT M TOPeHHS He NOATepXUBAET.

B nopzeMubix BHIpaGoTKax colepiaHHe YIJIEKHGIOro rasa
He JIOKHO GbITh Goaplre 0,50 (no o6meMy), NpH NMpeBbILIEHHH
‘3TOH KOHLEHTPAaLHM YeNOBEK HCILITBIBAET HELOCTATOK KHCJO-
pona, y Hero yyamaercs AbIXaHHe H HAaCTYNaeT CHJIBHOE YTOM-
aenne. Ilpu ysennuyenmn copepxanua COz mo 10°/o HacTynmaer
O6GMODOYHOE COCTOSIHHE, 3a4 KOTOPBIM MOKeT TIOCJAeL0BaTh
CMepTh.

PaGoTa B moji3eMHbIX BoipafoTKax Ge3 cheluanbHbIX CPEICTB
3amuTel gonycriMa npu coxnepxanun CO:z B Bo3nyxe He 6o-
Jee 20/o.

Cosiepkanue B moa3eMHoll BhIpaGoTKe YIJIeKHCIOro rasa Mo-
eT GbiTh Olpe/le/IeHO MPH TOMOILM NPHMeHSeMOH B rOPHO-PYA-
HOM TIPOMBILLIEHHOCTH GEH3HHOBOM NpeJOoXPaHUTEIbHO JaMIbL.
Ecni coflepikanue YIVIEKHCIOTO Ta3a B BO3JyXe COCTaBJSAET
1,5—2%/4, To maams JaMnbl Kak Gbl OTpeIBaeTcs OT DUTHIS; 3a-
JKeub JIaMIy TIpH 3Tofl KOHUeHTpaluuH TpyaHo. Ilpu conepxanun
CO: B Bo3myxe, paBHoM 3%o, JiaMIla TOPHT COBCEM TYCKJIO, a
npu 5—6%o Jamna racHer M 3axeub ee HeBO3MOXKHO. ITpu BHI-
SIBJIEHHH COJepXKaHHus YIVIEKHCJIOro rasa B IOJ3eMHOH Bblpa-
60TKe clenyeT HMeThb B BHAY, 4TO OH TsKesee BO3JAyXa H IIO-
3TOMY HaKaIJIHBaeTCAd B HHXKHEH YacTH BEIPaGOTKH.

B nenax npexynpexaeHHs NOJ3eMHBIX NOXapoOB HEOGXOAUMO
CTPOr'o BBINOJHATb NpPaBHJIa NPOTHBONOXKApHOH 6e30MacHOCTH,
a MMEeHHO:

— He NPHMEHSTh OCBETHTEJIbHBIX NPUOOPOB, HE TPeLyCcMOT-
PEHHBIX JJIs1 COOTBETCTBYIOIIMX pador;

— He XpaHHTb B NOJ3€MHBEIX BbIPAa0OTKax JIErKOBOCILIaMe-
HAIOIIHXCS BEILECTB;

— CBOEBPEMEHHO H B JOCTATOYHOM KOJ/IH4YeCTBe o6ecrneduThb
NOJ3eMHble BLIPAGOTKH CPEACTBAMH AJS TYLIEHHS MoXapa.

Meps!' 10 JUKBHAALKHH MOA3EMHOTO N0Xapa MOMKHE OHITh
HamnpaeJeHbl K NPeNOTBPALIEHHIO €ro pPaclpocTpaHeHHA H K
-OKOHYaTeJbHOMY ero TYIIeHHIO.

[TpenoTBpallleHHe pacmpoCTPaHEeHHsT MNOxkKapa AOCTHraercs
ycrpoiictBoM nepembiuek. [Ipocreifiias mnepeMbluka yCTpaH-
BaeTCsi M3 KyckKa MOKpOro Gpe3eHTa, KOTOpBIH mnpHOHBaeTcs K
o6ieNke 1O BCEMY KOHTYPY MONEpPeyHoro CeyeHHs MOJ3eMHOM
BbIPAGOTKH, ; :
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JLs TylieHus OTKPBITOTO TWIaMeHH MOKeT OBITh IIPMMeEHeHa
BOJa, 0OCOGEHHO ec/Iu Hoxap o6HapyeH cBoeBpeMeHHO. OaHaKo
BOJOH HeJNB3fl TYLIHTb FOPSIINYIO 3JeKTPOINPOBOJAKY, CMa30uHble
MaTepHaabl, GeH3HH, KEPOCHH H JpyTHe JerkKOBOCMJIaMeHSIo-
upHecsl BellecTBa. B 3TuX cayuasx IS TYLIEHHs noxapa cJe-
AyeT NpPHMEHATb MeCOK MJIH CHIPOH TPYHT, a TaK:Ke OTHeTYIIH-
TeJH.

Jna JHKBHIALMM aBapuii M CcrlaceHHs IOCTPajaBIIHX CO-
30al0TCHA CracaTesbHBIe KOMAaHABl, COCTAB M JeHCTBHS KOTOPBIX
ONMpenelAIoTCS B 3aBUCHMOCTH OT ocobGeHHoCTell ¥ ofbeMa noj-
3eMHBIX pabor.

CnacaTennHast KoManjaa oGecneynBaeTcss HeoGXOANMBIM NIPO-
XOMYECKHM HHCTPYMEHTOM, MEIMIMHCKOH cyMKo#t ¢ HauBosee
ynoTpeOHTEIbHBIMH MeIHKaMeHTaMH, NEPeBA3OYHBIMH Cpes-
CTBAMH H HOCHJIKAMH JJISi TICPEHOCKH mocTpaiaBmux. Ilpu Bos-
BeIeHHH YKDHITHII HeOoJbLIIOro OGbeMa y CTapliero KOMaHbl
JOJIKHBl OBITh MeJAMKaMeHThl M TIepeBsi30YHbIEe cpexcTBa A1a
OKa3auusi NMepBOf MOMOUIH.

Ileppas nomoulh OTpaBleHHBIM MOMKeT OblTb OKasaHa JIH-
IIaMH H3 COCTaBa CMeHBbI; OHa COCTOMT B TOM, YTO [OCTpajAas-
IIEr0 BBIHOCAT HA CBEXHH BO3AYX M BOCCTAHABIHBAIOT KPOBO-
ofpalieHye, OLHOBPEMEHHO Ero COrPeBalOT PacTHPaHHEM, rpes-
KaMmH ¢ ropsyeil Bofol, mIoTHEIM yKyThiBaHueM. [Tenesno Takxke
HaIlOHTh OTP@BJEHHOTO TOPAYHM HaeM.

Jlns 3ameHBl NpHIIENIINX B HErOJHOCTh paM OGHENKH HX
VAAJSIIOT 1O YacTsM, YToGpl He AONYyCTHTh oOBada moponsl. s
o6J/leryeHus1 YCTAHOBKH HOBOM paMbl Ha Kpasx JOCOK AeNaloT
BBIDYGKH, 32 KOTODBIE OHH 3aXBaThIBAIOTCH DYKaMH.

UTo6Bl MCTIPABHThL TIOBPEXJIeHHS, ofHApYXKeHHble B 3a6HB-
HOH Kpely, B rajepee psIoM C [OBPEXIEHHOH paMol ycTaHas-
JIUBaeTCsl BpeMeHHAsi paMa, KOTopas 3akpemndercs KJIHHbAMH
cBepxy H ¢ GOKOB, 3aTeM M[OBpeAeHHAs paMma ylansercs, a
Ha €e MeCcTO YCTaHaBJ/IMBaeTCs HOBaf.

3ameHa JIeXHsl HIH NepeKJaiuHbl OpycyaToii paMbl IIpH 3a-
KJaJHOM KpeIJIeHHH NPOH3BOAMTCH cjexylomuMm obpasom. Cra-
BAT BPEMEHHYIO paMy pSOM € TOBpeXJeHHoH, 3a6uBaloT
KJIHHBS MEXIYy ee nepeklaguHOH M TOTOJOYHBIMH JOCKaMH,
BCTABJISAIOT PacloOpPKy MexIy CTOHKaMH IOBpPeXAEHHOH paMbl,
BBIHMMAIOT HEHCIIPABHEIH JieXeHb MK NEePEeKNaLHHY M YCTaHaB-
JIHBAIOT HOBBIH 3J1eMEeHT, 3aTeM BpeMeHHYI0 paMy yOHpaloT.
Ilpn 3aMeHe CTOeK NOCTYMAlOT TaKUM Ke 06pa3oM, HO KJHHbS
3a6uBalOTC MeEXAY CTOHKaMM BpeMEHHOH paMbl H TOBepX-
HOCTBIO 06JeKH.

Bo Bcex cayyasx NpH mpoxojiKe NOA3EMHHIX BBIPaGOTOK cie-
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IyeT TILATeJbHO 3a0HBaTh ACGPHOM MJIH MATKHUM TPYHTOM BCe
NyCTOTH MEXAY Kpellblo H TIOPOIOH, ¢ TeM 4TOObI HE NONMYCTHUTh
pPas3BUTHA A2BJeHHS HOPOIBl HA Kpellb.

OcoGeHHO CTPOrO HAfo CAeIHTb 32 TMOBENEHHEM KPOBJH IPH
paboTe B HeyCTOHUMBHIX IPyHTaX, Ifle MajeHiias HeGpexKHOCTh
MOKeT NpHBECTH K 0o0pasoBaHMI0 KynoJa Hal BhIpaGOTKOH H,
clef0oBaTedbHO, K 3ajepxKe paGoT, a HHOTAA M K aBapHAM.

ITpu nmpoussoacTBe paGoT B cJabblX HEYCTOHYHBBIX IPYHTAX
Heo6xoaHuMo cobaloaTh ocobpie TpeGOBAHHA TEXHHKH 6esonac-
HOGTH:

1) HenpepHIBHO CleIHTb 3a COCTOSIHHEM [OPOALI B KPOBIIE,
B KpyTocTax J6a M cTeHKax 3a00si; 3HaTb NepBble NPH3HAKU
o0pyllUeHus Nopoabl (OTC/IOEHHe YacTHl, IPYHTA, YaCTHYHOE OChI-
naHue, oceflaHne, TPEIIHHB], HeGOJbIIHe BBIBAJIEL H JD.);

2) cnepuTh 32 HaJeXHOCTHIO BPEeMEHHOTO KpereHus (Io-
COK, PaclopoK, KJIMHBEB H IIp.), Npexzae Bcero Jsba 3abos;
«yTyuleHHbIH 3a60#» Baeuer 32 co6ol o6pa3oBaHue Kynoaa Haj
BbIpabOTKOM, KOTOPKIH TPYAHO BIIOC/AEACTBHH YCTPAHHTS;

3) B cayyae o6Ba/la HeCBOEBPEMEHHO HJIH HEHAaJeXHO 3a-
KpeIuieHHoro 3260 B NMEpBYI0 oyepelp HeOOXOAMMO 3aKDelHTb
Jlockamu 106 3a60si ¢ 3ACHITKOH NYCTOTHl MeXAY KpenJeHHeM H
YCTOHYHBOH 4acTbio IOPOAH; 3aTeM 3aJIOXKHThb JAepPHOM HJH
3eMJICHOCHBIMH MeNIKaMH{ O0pa30BaBIIHICA KYIOJ; B OTAEJIbHBIX
ClIy4asiX peKOMeHIYeTCs CBepXy IpoOYpHTb CKBa:KMHY H depea
Hee 3aCHNaTh HECKOM 00pa30BaBIUHICS KyIOJ;

4) He o0HaxKaTb KPOBJM Y CTeHOK 3a60s Ha GOJBIIOH IJIO-
majd 4 Ha [AJAuTeJbHOE BpeMf; HeoGXOoAHMO Ipexjae BCero
NpaBUABHO BBIOHPATH CNOCO6 NPOXOJAKH BhIPaGOTOK;

5) He TIpPOM3BORHTb H3JMIIHMX CTYKOB B rajiepee: yAape O
Kpenb HapymalT YyCTOHYHMBOCTh IPYHTa, BeAyT K 06pa3oBaHHIO
TpelltHH, a 3aTeM W BhIBAJIOB B IPYHTaX, of1afaolliiX KpaTko-
BpPeMEHHOH YCTOHYHBOCTBIO;

6) BecTH paGOTHl NO NMPOXOJKE HENpPepBIBHO; eCJH XKe [0
YCTIOBHSIM OpraHu3auuy paboT HYXKeH NepepelB, TOrAa Heob6xo-
OUMO TIIATETLHO 3aKpenuTh JoG 3a0of, 60Ka H KPOBJIO BHIpa-
GOTKH, He OCTaBJsAs OTKPBITHIX YY4CTKOB Ha BPeMs IlepephiBa;

7) HMeTb HAaTPEHHPOBAHHBI COCTAB KOMAHIbl HJIM IO Kpaii-
Hell Mepe HHCTPYKTOPOB-CanepoB IIPH INPOH3BOACTBe padoT B
cnabhlX TPYyHTax; BCEMY COCTaBY KOMAaHIb NpH INPOXOJKe Ha-
NpaBJIATh CBOH YCWINA Ha GhicTpeliliiee BHIMOJTHeHHE BCeX Ofe-
pauuit, ocoGeHHO He JOMYyCKAaTh npome,rmeuun B [IOCT2aHOBKe
KpenJieHH# KpoB/H M 162 3abos.
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[TPHJIO)KEHHE 1

3HAYEHHE NOJIHBIX 3ALUHTHBIX TPYHTOBBIX TOJILY
NOJIEBBIX MOA3EMHBIX COOPY)KEHHA B PA3JIHYHbIX
FPYHTAX

BeaHuynHa SRWHTHBIX ToAwW B M

aub
HauMeHOBaHHE TPYHTOB xa p: ;:apnnon Bec aBHaGom6 B Kz

M ne oop.

75 | 105] 155] 208] 240| 50 | 125] 250 | 500 | 1000

—

Fnuna nnotHat  Kpp = 12,4/14,1(18,0
= s H - :O 410 ) » ’ » ’ ’ — | .
701077, Kp =1 4578881!6578817'622'027,4

2 [TpyHT pacTHTeNbHHM raH-

HHCTHI Kpp =
=65 - 10-%, Kp=1,1 [3,8(3,9/7,2(8,4]10,8]6,1 8.912_"“1-_‘11—8—'%

3 [ Meprens OGLIKHOBEHHHH, ;

rpyAT Mep3init Kypp =
=60.10"7% Ky =n8,95 3,53,8/6,70/7,5/10,0(5,4 (7,9 10,6415, M

4 | Tlecok mnoTHHI, cymecok

Kgp =50 . 107, 6
Kp = 1,05 2.903,205.6(6,4| 8,3 | 5,4 |7, 8| 2:3{12:5/16.0

5 |Paspymensnit  cnanern,
KaMeHHCTHH rpyHT

Kup =30 - 1077, 8,019,8]12,3

Kp=095 1,9(2,4]3,8/4,7/5,8|4,316,1 8—,0 i——.—lﬁ
6 | HssecTuss, necyaHuK

OOHKHOBEAHHA Kypp =

=20.10—7 KP:S,BS 1,5/1,93,03,8/ 4,6 — (—|6,3(7,9]10,3

7 |Cpanur, oveHb KpenkHi
necyaHdk Kpp =
=16-10"% Kp =07 |1,2/1,6/2,4/3,0/3,7| — |—|5,0(6,4|8,2

[Ipumeuvanne B unciurene sHavenwe 3amMTHOA TOJIH OT GOMG
oflero HasHayeHHd, B 3HaMeHaTe/e — OT MoJy6poHeGOAHNX. B cka/bHbix
nopojax SallHUTHHE TOMIIH PacCYHTAHH TOJBKO HA noay6poHe6ofiHble
6oMGHL.
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MPHJ/IO)KEHHE 2

YCNEX PABOT NO PA3PABOTKE MOPOJIbl B 3ABOE
NOA3EMHOHM BbIPABOTKH

Ycnex pabot B MYuac
npu paboTe
XapakTep rpyHTa npu pabore MeXaHH3HPO-
BPYYHYIO BaHHEIM
HHCTDYMEHTOM
A. Cna6ble rpyHTH
[Mecok coinyynit fxp =05 (npoxozu{a ¢ Kpen-
JendeM n6a sabod) . 0,20 —_
Cynecs, Jierkuii CyraHHoK pr =08 (npoxom—;a
6e3 KpemyieHusa /162 3860A) . . + 4 4 4 o . 0,70 —
B. CpexHue rpyHTH
Fnuna  MdArkasd, CyriMuok MOpeHHm#  Jer-
Kull fxp = o .. ... .. . 0,5 0,70
CyrnuHOK MOpEHHHI ToKennH ¢ BanyHamu
KapGoHHble THHB fyp=15—2, . . . . 0,30 0,60
HisBecTHAKH MATKHe, Mepreab [VIOTHHE fxp =
—2—3||--cno.|-|uoocc 0120 0140




ITPHJIO)KEHHE 3
YCNEX PABOT KOMAHIbI NPH NMPOXOAKE NOA3IEMHBIX

BBIPABOTOK
& & ) a &
XapakTep FpyHTa & & E 5 E'g =
v o v = o= &
38 183 |g |EL | g, |- |53
%2 |Ezo| Bs |25 | o7 |2f¢| 2Ee
S HERRE N HE
E5 |E8%| so (&2 | 0 |E18| &S
o & [g2a®| X8 ([g8 o |gr 8| 9o 8
ER:) 58 o xS~ 2y BEE [0 o ﬁ"":g
-:::M "oo_'.% ;'ﬁ 2 o :: Ha& 31 a,
Cocras EY_ |4 w| & EE | Ex |22, | E9 o
yenex pador 3es|5FE| FS (ST 88 [SEE| A¥E
x| saboiumuKoB . . 1 1 1 1 1 1 1
o | TOTPY3UHKOB H
o OTKaTYHKOB |, 2 2 2 2 2 2
KPENUJBILIHKOB — - —_ 9 9 — —
b7d P
o | ycmex paGor B 0,185(0,135( 0,10
- noz. mfuac 0,100, 2 | —— |——| — ] 0,16 | 0,11
E = g 0,24 10,27 | 0,18
(3]
m | = | sa6oftmukos ., . 1 1 1 1 1 1 1
»= | o | morpysunkos u
&les OTKaTYHkoB ,| 2 2 2 2 2 2 2
% % | Kpenuablumkos .| — - - 2 2 —
£ |o | yemex pa6oT B 0,165 0,11 |0,075
o : .10,08( 0,9 | ——| — | — | 0,17 | 0,11
g~ " Kuae 0,19/ 0,22 |0,15
Q
% | x| saGolwukos . . 1 l 1 1 1 1 1
© | o | norpysuskos u
of OTKaTYHKOB 2 2 2 2 2 2 2
% | KpenH/BbOHKOB , [ — — - 2 2 —_ —_
o | yemex paGor B 0,145 0,10 {0,065
s i .|0,08 |0,165 — 0,17 | 0,11
noe. mfuac 0,175| 0,18 | 0,125
® | 3aCoflHKOB . , 2 2 2 2 2 2 2
© | morpysuukos u
N OTKaTUHKOB , 2 2 2 2 2 5 3
| KpemnuJbILHKOB ,| =—-| =— _— 2 2 —_— —
@ |© | yemex paGor B 0,145| 0,11 {0,075 '
E ot - | — |— 0,251 0,13
5 | noe, mfuac .| 0,10 0,16 0.173| 0.23 |0.15
= % | saGoHIIHKOB ., . 1 1 1 1 1 1 1
© | OTKAT4HKOB . . 1 1 1 1 1 1 1
">~'< KpEHH.ﬂbH.lHKOB » — - — —_— a — —
ycnex paGoT B 0,24 | 0,16 | 0,11
= ; 2% (0,30 | — | =~ | =— 0,26 | 0,12
i, noz. mfuac .| 0, ” 0.40 | 0,28 | 0,18

[Ipumeuanue B uncaurese — BpyuHyio, B 3HaMeHaTese — MEXaHH<
S8HDOBAHHHM HHCTPYMEHTOM.
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IIPH/I0KEHHE 4
PACXOJI MATEPHAJIA AJi KPENJIEHHA MOJA3EMHbBIX

BbIPABOTOK
Pasme Koanuecteo sae-
Pasmepnl none- ne;e‘?::;r?' Jlauna saeMeHToB B M |MerToB Ha | noz. #| Ppacxon
peunoro ceve- | cayepun sae- BuipafoTku B mT. matepHana
HUs BHPabo- | pourom Kpe- Ha | noz. M
TOK B CBTY | njemma (d gaa | Mepexaa- nepexJa- BLIpaGoT-
B M 6peBen) B ca | HHH B cTofticA AuH H CTOeK | Kku B MP
JIKHH JAexHel
dneMeHTH KpenJeHHs! W3 XOocok u Gpychbes
0,8x%1,8 5%20 0,9 1,84 10 10| 0,27
0,8%2,0 55220 0.9 2,04 10 10 | 0,30
1,02,0 5X20 1,1 2,04 10 10 0,32
1,02,0 1020 1,2 2,06 10 10 0,66
1,2X2,0 10320 1,4 2,06 10 10 0,70
1,5X%2,0 12320 1,7 2,10 10 10 0,92
1,520 155¢20 1,8 2.10 10 10 | 1,17
2,0%2,0 15X 15 2,3 2,10 14 14 1,40
2,0<2,0 2015 2,4 2,15 14 14 1,86
Hlaxrta
1,0x1,0 1020 1,2—1,06 10 0,45
1,0X1,0 1515 1,3—1,10 14 0,75
daeMentH KpenJaeHus u3 GpebeH
0,8%1,8 12 1,0 1,9 20 20 0,58
0,8%2,0 12 1,0 2,08 20 20 0,62
1,2%2,0 12 1,2 2,08 20 20 0,70
1,2X2,0 16 1,5 2,10 14 14 1,00
1,6%X2,0 16 1,8 2,10 14 14 1,10
2,0¢2,0 16 2,3 2,10 14 14 1,24
2,0%2,0 18 2,3 2,12 14 14 1,40
KpusoauHefnbe 3JeMeHTH KpenJeHHs M3 iKese3oberona
[Mponer
. 6320 1,2 2,2 5 5 | 0,34
2,0 6X20 2,0 2,8 5 5 0,46
Juamerp
2,10 620 —_— — 5 5 0,44
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