JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.



BUBAVOTEKA
CTPOUTEAAR
MATCTPAABHbBIX
TPYBO-
NnPOBOOOB



BEUBJIMOTEKA CTPOMTENA
MATUCTPAJIbHBIX TPYBOMNPOBOA OB

n. N. BOPOAABKUH, B. M, INMOBA

COOPYXEHUE
TPYBOINPOBOOOB
B NTOPAX

__M__@ z-:- W3AATENLCTBO «HEAPA» 1978



YK 621.643(23)

Boponaskuu M. NI., TmoGa B. M. CoopyXeHusue Tpy6onpoBOZOB
B ropax. M., «Hexapa», 1978, 144 c. (B-Ka cTpoHTe.I# MarHCTpanb-
HblX TPYGONpPOBOLOB).

B KHMre H3J0XEHbI OCHOBHbIC BOHPOCHI TEXHOJIOIHH CTPOHTENL-
CTBA MAaTHCTPAJbHbIX TPYOGONPOBOAOB B FOPHBIX YCA0BHsAX. Paccmor-
peHbl O0COGEHHOCTH BBIIOJAHCHHA 3eMJAANBIX, OGYPOB3PLIBHBIX, MOH-
TAMHBIX M H3OJAAUHOHHO-YKJAaA0uHBIX paGor B ropax. OcoBoe BHH-
MaHHe YOEJeHO CTPOUTEILCTBY TPYG6ONpoBoI0B GOALUIOrO nHaMeTpa
Ha 6OAbIIMX MPOLOJAbHBIX YKJOHAX. ONHCaHbl OCHOBHbIE BHAB paboT
[PH COOPYXKEHHH NCPEXO/JOB 4epe3 YULeabsi i OChIIH., YACAeHO BHH-
MaHHe TeXHHKe 6e30NaCHOCTH NPH CTPOMTEALCTBe TPYGONpPOBOAOB R
FOPHBIX YCJIOBHAX.

Kuura npefnaskaueHa AJa TeXHHUYECKHX pabGOTHHKOB M pabounx,
3aHATHIX HA CTPOHTEJILCTBE MarHCTPaJbHBIX TPy6ONposonos.

TaGa. 31, uia. 53, cnKCOK JauT. - 7 HA3B.

Di6AHOTeKa CTPOMTCA  MarCHCTPaJdbHulX  TPYGONUPOBOLOB TOA
vayunoit pepakuuefi n-pa TexH. Hayk I1. I. Bopoaaskuna,

30805—151
043(01)—78

246—78
© Wsnatcavcrso «Heppa», 1073

www.no-fire.ru



FrNABA 1
OCOBEHHOCTHN CTPOUTEJIbCTBA
TPYBOMPOBOA0B B TOPHOWM MECTHOCTH

OBUWIME MONOXEHMA OPTAHU3AUMKU CTPOUTENBCTBA
“ NPOU3BOACTBA PABOT

['opHasi MeCTHOCTb NMpeACTaBJAdeT AJs1 CTPOHTENCH KOMIIEKC
MHOoroo0pasusa pedbeda, reosJornyecKux CTpyKTyp, THAPOJIO-
rHYeCKHX H KJUMAaTHYEeCKHX OCOOeHHOCTCH. MeToabl NpOH3-
BoAcTBa paboT B 3THX YCJOBHAX HOJMMKHbI ObITb AOCTATOYHO
ruOKHMH H pasuooOpasnbiMu. IloaroToska Tpacchl CBOAHTCA
3Zecb He IIPOCTO K ILIAHHMDOBKe 110J10CHI OTBOAA, KOPYEBKe
Jeca, a yacto Tpebyer pa3paboTku GoJ/bliOro o6bema rop-
HbIX TIOPOJ 1JiS CTPOHTEIbCTBA IIOJOK, KOTOpble ITPeACTaB-
JSIIOT cOOOH COYeTaHHsl MMOJYBLIEMOK W lodyHacbineft. Bol-
HyXJeHHass OTPaHHYEHHOCTh B IIMPHHE [OJKH TpeldyeT
NPUMEHEHHsT HOCJAe10BATEbHOCTH paboT M ycTpoHCTBa
TpaHwed 10 BBIBO3KH TPy Ha Tpaccy u MOHTaxKa Tpybo-
I1POBOJOB.

3nayutenbyple 0oObeMbl paGoT HPHXOLHTCS BLUIOIHATD
10 YCTPOHCTBY BPeMCHHbIX AOPOI, Cbe3doB, 06DBLE3A0B, YCT-
pPaHCHUIO 34BaJ0B, yOOpKe BaJyHOB U T. 1.

Tpy6onpoBoabl B ropHblX YCJIOBHSX [1POKJAJbIBAIOTCSA
cTporo no npoexkTy. Ha ckanabubix yuacrkax paspabotka
TOPHbIX 1IOPOJ BLITIOJIHACTCA TOJLKO poiXJdeHuem ux Oypo-
B3pbIBHBIMH MeToZaMM. [IpH sbinogHelnny 3eMJasiHbix padoT
ocoboc BHHMdHHE JOJKHO ObLITH O6palleHO Ha COOTBCTCT-
BHe TOJIKH TpaHlleH HPOEKTHHIM pas3MepaM, POBHOCTb JHA
(oTcyTcTBHE BBLICTYMANOUIMX KaMHeH HJH KaKMX-JHGO TBep-
AblX BKJIOYCHHI, KOpPAT I T. M. B IHe U OTKOCAax TpaHLIeH).

Ha kaxaoM cTpouTeabHOM yuacTKe B TOPHBIX YCJAOBHAX
BBITOJTHAKTCA PA0bOTLL B TAKOH NOC/]eA0BATEAbLHOCTH: pac-
YHCTKA TPAacchl OT PACTHTEJABHOCTH; YCTPOHCTBO MOJOK H
NOABE30B; PHITbe TPaHiLeH; pa3Bo3Ka TpyO M CEKIMH no
Tpacce; cBapka TPyl H CeKUMH B IJIeTb; yKJaakKa Humxiuci
yacTH (pyTepoBKH Ha JHO TPaHIIEeH; H30JsLHs Tpy6onposo-
Aa ¥ yKJalKka ero B TpaHllelo; OKoHuaTedbHasi QyTCpoBKa
Tpybonporoaa; 3achiMka TPyGONPOBOAA; OUWCTKA HOJOCTH
H HClbITaHHe TpyOompoBoaa.

B ropubix yc/a0BHSIX HeOGX0ZMMO CTPOrO COM1aCOBbIBATH
TCMMbl BHHIOJHCHHST OTAeabHbIX BHAOB pabor. Haubosaee
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spdexTHBHON (opmofi opranusauuu paboT Npu 3TOM ABASA-
eTcs Co34aHHe KOMIWIeKCHLIX OpHMraJ B COCTaBe CTpPOHTE/b-
HBIX, MOHTaXXHbLIX U TPAHCIIOPTHBIX 3BEHbEB.

TpyOsbl, nocrynapouiyue Ajs CTPOHTEALCTBA TOPHBIX yua-
CTKOB, TPAHCHOPTHPYIOT JHOO HEeNnoCpeACTBEHHO Ha Tpaccy,
Jufo Ha CBAapOUHO-MOHTAXKHble §a3bl, ra¢ uUx CoOHpalT B
CeKIIHH, a 3aTeM IOCTaBJsIOT Ha Tpaccy, AHDO Ha nepesa-
Jounble 6a3bl AJAs JafbHeHlUell TPAHCIOPTHPOBKH MX HaA
Tpaccy TPakTOpPaMH HJH APYTHM CIIOCOOOM.

CsapouHo-MOHTaXKHbiec 0a3bl ycTpaWBaioT B HauOoJee
yoo6HbLIX paBHHHHBIX MeCTaX, [Ae MOXHO C031aTb LOCTATOU-
Hb¥l 3anac TpyO, cexLHH M MaTepHafos, a TakxKe pacnoJio-
KHTb TOCENOK MOHTAXHHKOB M crpouTtesdein. [lpn stom He-
oO6xoaumo, uToObl K 0ase Obla yA0OHBIH Npoe3x AAs aBToO-
MOOGUJIBHOTO TPAaHCIOPTa, AOCTABJSIOLIEr0 TPYObl € XKedes-
HOMOPOKHBIX CTAHLHH.

Mecrta pasMellleHHsi 11CDCBAJIOYHLIX NYHKTOB ONpeieds-
I0T ¢ pacueroMm ofGecclicyeHMs pa3BopoTa u obroila Mallu,
a TaKXC CO3[1aHHs OTNCPaTHBHOrO 3anaca TpyO Hau TpyO-
HBIX cekiuil. [TyHKTH TiepeBaKi OCHALAITCH HeOOXOAUMbI-
MU TPY30NMOALEMHBIMH MEXauU3MaMH W HHBCHTapeM.

Ha cBapouHbix 6a3ax Aasi ya0(CTBa NEpPEeBO3KH JJIHHHO-
MEDPHBIX CEKIMH B TOPHOH MCCTHOCTH pPeXxOMCHIycTCH CBApH-
BaTb TPyObLl B cekumu aaumnofi 24 M. Tpy6wut Ha Oasax cBa-
PHBAIOT B CCKUMM sl YUACTKOB Tpaccul KPyTH3HOH no 20°.
Ha yuacrku Tpaccul KpyTHsnoil 6odce 20°, a Taxkke ¢
MeHbLIell KPYTH3HOH, HO ¢ 00JbUIKM UHC/JAO0M  [IOBOPOTOB,
peKOMCHAYeTCA A0CTABIATb OTIACIbHbIC TPYObL.

CBapouHO-MOHTaXKIbIC H H3OJMSLHOHHO-YKAaJOUHEIE pa-
60THl B 3aBHCHMMOCTH OT KDYTH3HDLL CKJIOHA OCYUWECTBJAIOT
N0 CJCAYIOLIUM CXeMaM: HpH KPYTH3He cKJOHa Jdo 10—
12° cBapouHo-MOHTakKHBle PaGOTLI — MO JIOTOYHO-pacUJIe-
HEeHHOH cxecMe, H3OJSIUHOHHO-YKAadouHble paboTsl — C€OB-
MelleHHDIM Crmocob0oM; [pH KDYTH3HC cKJIoHa 12—25° a
TaK)Ke Ha yyacTKax C GOJbIIMM 4HCJAOM TIOBOPOTOB B IJIaHe
1 npoduie CBapOYHO-MOUTaX»Hble PadOThi  OCYILECTBJSIOT
Takum 00pa3oMm, uTo NMPHUCTLIKOBKA CJCAYIOLLEH CEKIHH HJH
TPYOBl JONYCKACTCH TOJNBKO NOCAC OKOHUANMS CBAPKH ABYX
C/0eB CTbIKA.

Ha nan6osec cjoxHubix (ABe n 6GoJiee TOPH3OHTAIBHDIX
HWIn BepTUKaabHBIX KpuBbiX Ha 100 M), a Taxkxe crecHeH-
HBIX yYacTKax Tpacchl CBapKy TPy6 OCYLICCTBAIOT B
TpaHlllee ¢ YCTPOMCTBOM NPHSIMKOB WM YKJIAAKOH JeKek
mox cThikM. Ha yuactkax Tpaccel Ge3 BEPTHKaJbHBIX H roO-
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PH3OHTaNbHBIX KPHBBIX TPYObl HJH CeKUHH CBAapHBAIOT Ha
GpoBKe TpaHLIeH.

W 30A5LHOHHO-YK1a004Hble pabOThl TIPOM3BOAAT COBMe-
LleHHBIM €noco00M; B OTAeNbHBIX Clyyasx Ha HauboJaece
CJIOXHDBIX yyacTKax JONyCKaeTcst pasic/bpHblil cnocob Bele-
HUSI M30JSIHOHHO-YK/JIaA0uHbIX paboT. B 3THX yCJ0BHAX
HeoGXO0AUMO, 4TOOLI NMpHUMeHseMble MalIMHBI, MeXaHH3MBI,
MHCTPYMEHT W 3allHTHble CPEACTBA OblIY B HCNPABHOM CO-
CTOSIHHA ¥ 1O CBOMM TCXHHUECKUM JAHHLIM MOJHOCTLIO CO-
OTBETCTBOBAJH XapaKTepy BbINOJHAEMDIX pabor.

/st CTPaxOBKH OT CI0J3aHHA TPyOOYKJAAAUHKH 10OC/Te-
0BATEAbHO MJK MOTAapHO COCAMHSIIOT APYT ¢ ApYyroM Tpoca-
MH, @ H30JSIIHONHYI0 H OYHCTHYI MallHHB — C TpybOOyK-
JaguuKaMH.

Ha ykaonax 18—25° a Takxe Ha BCex yKJOHax IpH pa-
GoTe HeloCPeACTBCHHO I0Cje J0XKAA pPeKOMEeHIyercs Mpo-
H3BOAHTb AHKEPOBKY TPYyOOYKIaA4HKOB.

OCOBEHHOCTU 3KCNNYATAUMU CTPOUTENBHBIX MALUMH
MNP PABOTE B TOPHOW MECTHOCTH

Heo6xonumocts paboThl B HAKJOHHOM I0JOXKEHHH (Ha YK-
JIOHAX) YCJIOKHSET MPOH3BOJCTBO CTPOHTENbHO-MOHTAKHLIX
pa6or.

Pa6ora CcTpOUTENbHBIX MEXaHM3MOB IIPH  INONEPEUHBIX
yKkJoHax 7° u GoJiee He JONYCKAaeTCs B CBA3H C Yrpo30OH HX
cionsanusg. Ha Takux ckaoHax A0JKHDI yeTpauBaTbhest N0J-
ku. Ha kocoropax ¢ yxkJaonom 7—10° MoJAKH B [ONEPEUHOM
npoduie ROKIDLI BLIITOJHATLCS B BHAE MOJYBLIEMKH-IIOJNY-
HacblN¥ UIMPDHHOH He MeHee 9 M, a TpanueH —™B MaTepu-
KOBOM TPYHTe Ha PacCTOSAHHH He MeHee 3 M OT IHOAOILIBLL
OTKOCA MOJIYBBICMKH, YTO HeoO6XONHMO AAS YCTPOHCTBA Ha-
rOpHOH KaHaBul M YKJaAKH TPyHTa AJd OOpaTHOH 3aCbIKH
TpaHuUleH.

Jast npeaynpekacHusi OMOJN3aHHS INOJYHAChIH CJAeLyeT
fipeBapUTE/IbHO MOATOTOBHTb CKJIOH, KOTOpLIH OyJeT OCHO-
BayHeM HACLIIHOH YacTH MOJKH. HJsi 3TOr0 NOBepXHOCTh
CKJIOHA KPYTH3HOH fo 11° pexoMeHJAyeTcs OUHCTHTB OT Aep-
Ha u paspbIXjiuTh, a ckJAoHa KpyTHaHoi 11—18° paspabo-
TaTh ycrynamu. Ilpu orchimke mOJyHachiMH  HEOOXOAMMO
TPOM3BOAHTL MOCJAOHHYIO YKATKy (YMJIOTHeHHe) rpyHTa.

[Tpn ykaone Gosee 18° moaka BuimoJjisieTcs B NOJNYBHI-
€MKe C WHpPHHOH B MaTepHKOBOHM uyacTH He MeHee 9 M.
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OtBan TrpyHTa He JOJKEH HCMOJAb30BaThCs IS MepeaBH-
XKeHHS] CTPOMTEeNbHBIX MEXaHH3MOB, TaK KakK OH MOXeT
0MnoJs3aTh.

B cBa3d ¢ He0OOABIIOH WIHPHHOM IIOJIOK IIPH HX JJHHE
6onee | xm uepes Kaxawie 300—400 M mo/KHBLI  yCTpau-
BaTbCA IJIOILAAKKM AJst pasbe3nos wupuuoi 10—12 v n
anunoi 15—16 M. Mx ycrpausaioT no BO3MOXHOCTH Ha
HanboJjee NOJOTHX yuacTKax ¢ odecledeHuem BCeX Mep Ha-
JE€XHOro NpeJOXpPaHeHHst Pasdbe3LoB OT OINOJ3HEH.

B rpydrax 1—V «xareropuit mnoaxu paspabaTbiBaioT
OyJbJo3cpaMii W IKCKaBaTOpaMy COrJaciQ mjaaHy OpraHi-
3auuu pabor. B Oosee TBepAbiXx TPYHTaX NOJAKH yCTpauBa-
10T € [1peABaPUTCLHBIM PbIXJEHHeM J0pPOJ B3PbIBAMH.

[Ipn pa3paboTKe Mmook OyaplO3epaMH PeKOMCHIYETCst
IIPOH3BOAUTL TOCAOHHLIA 3afop TpyHTa NPH [ABHXKEHHN
BJOJIbL OCH TMOJKM H IICDCMEIUCHHE ero B TOJYyHacbillb IPH
IBYKEHWH BHH3 TO YKJAOHY MNCPIEHIUKY/ISPHO OCH 1OJIKH.

[Tpu pabGote aByx Oyabz03epoB HX c/AcAveT paclojaraTh
Ha yyacTke Takum ofpasoM, utoObl OHHM paspabaTbiBasi
ero ¢ ABYX CTOPOH, HOCTENCHHO NpHOJAMKAsCL APYT K ApY-
ry. DtuMm ofecrneduBaeTcsi 3pHTe/NbHasi CBA3b MaUIHHHCTOB.
Oanako paccrosiive Mexiay AByMs paboTaiouiumu 6y.1bao-
3epaMH He JOMKHO ObITb Melee 50 w.

Bo usfexkalue Cnon3aHudg W ONPOKHUAbIBaHHA OyJbgose-
pa npd ABMXKEHHU Ha COyCKaX W KOCoropax He paspeliaer-
C TMOAHMMATL OTBajA M genaaTh pes3kde passoporbl. Ilpu
ycTpoMCTBe MOJYyHAchlO¥ [yCeHHUbl OyJ/blosepa  A0JKIbL
HaxXOAUTbCst OT OPOBKM Ha DAaCCTOAHWM He Mclee yem 1 M.
He nonyckaercs, uTo6bl HOX OTBaJja BBIABHraJcs 3a Kpau
0TKOCa, TAK KaK TNpH 10Tepe Yilopa, KOTOPHIM SBJSETCS OT-
BaJl, MalIMHY MOXKET 3aTAHYTb MOJ OTKOC.

ITepemewmiaty rpyHT OyAbAo3cpOM paspellaeTrcs MpH OT-
Kocax ¢ NpPOZOJIbHLIM YKJOHOM A0 35° # Ha mogbeMax He
Bosee 25°,

[Tpu monepeuHom ykJaoHe Gojee 18° pazpaboTka HOJOK
BeeTCS OJHOKOBIIOBBIMH 3KCKaBaTOpaMH, 00OpYROBaHHLI-
MH TNpPAMOH JIOMATOH, B KOMILJIEKce € GyJab03CpoM, lepeMe-
IANIHM pa3pbixJentblil rpydT B orsaJ. Ilpu sTom npex-
noJjiaraeTcsi, YTO 3IKCKABATOD CTOHT Ha BbLIPaBOTAHHOM HM
rOpPU30HTa bHOM ycryne 1noJaku, Ilpu pabore Ha npoxosn-
HBIX YKJOHax 15—22° skckaBarop AoaxKeH OblTh o6opyHo-
BaH 0OpaTHOH JomaToH, oOecleyHBAIOUICH JYULUYIO YCTOIi-
yuBocTb., PafoTy Ha TaKuX VKJAOHax cjAelyeT HayuHaThb C
BepXa KOcoropa M jaJjeec BeCcTH BHH3 1o ykjiony. Ha
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NpOAOJAbHBIX YKJIOHaX 15---22° pa6oTa OJAHOKOBLIOBOrO 3KC-
KaBaTopa 0e3 €ro HaleXHOro SIKOPEHHS TPaKTOPOM HJH
6y/1bA03€POM He JTONYCKaercs.

[Ipu Heo6X0AMMOCTH pabOTHLl HA NPOMOJbHOM  VKJOHE
gosec 22° B KaxAOM cCjl1ydac caeiayer olipelessiTh NOTped-
HOCTh CTpaxywouux (axopsauinx) OyJabaosepos. Ilpuw 3tom
K03 GHUHCUT 3alaca CONPOTHBJCHHS CABHTY AKOPALLIMX
6yabao3epos K¢ pomxen OLITh

K.~ —2

3

> l’QV

rae R -— cuia CONPOTHBJEHHS CABHIY SIKOpALLero 0yJabao-
3epa; P, — ycunne, Heo0X0HMOC /1A YAepXKaHHs 3IKCKa-
BaTOpA.

Jlnuia Tpoca gnd AKOpeHHsl L0JKHIa o0ecneudBarb AKO-
psileMy MeXaHH3My BO3MOXHOCTb paclioJlaraThCsi Ha FOpH-
30HTAJBHON ILIOUIAAKEe HJIH Ha 60Jee NOJOTOM Y4acTKe KO-
coropa. Tpoc mo/xeH NPOXOAWTL TaK, yToOwni npu pabote
3KCKaBaTopa OH He MelnaJs paboTe KoBIua,

Ilpu ¥Cnoab30BaNHK TPanINCHHOTO POTOPHOTG IKCKaBa-
TOopa AJs pa3paboTKH TpaHlledl HAa YKJAOHAX B IPylTaX, He
TpeOYIOLHX phIXJAeHNs, paboTy cAcAyeT HauuHaTh ¢ Bepxa
YKJOHA K Cro mojomse, 4TOGbl HCIOJAB30BATL POTOP IKCKa-
BaTOpa B KayecTse NMoOABHXKHOro sikops. Ha xocoropax, rae
IOJIKH HE YCTPauBaloT, CJAeAYCT IIPeABaDHTEIbHO OYHCTHTH
nojocy Oyayuicii Tpaccul OT BaJyHOB, OTBCCTH BOAY C 3a-
GoJsl0YeHibIX YY4aCTKOB, BLIKOPYEBATH MHU M JEPeBbs, a
TaKKe CIVIaHHPOBATh N040CYy OyJbL0O3CPOM, UTO YJYUIIHT
IKCINIyaTalMOHHbIC YCAOBHS A5 CTPOUTCALHBIX MaLIiii.

Ha yxioHax, ocofetiHo npH pa3zsBopoTe TyCEHHYIBIX Ma-
LIHH, MOXKeT NpOH30UTH cOpacwkiBanue rycennu. s mpe-
AOTBPAULCHHA 3TOTO CJelyeT IOBOPOTHI JAedaTh MJIABHO €
TPOKATKON TI'yCeHHMIIH 110C/Ae NMOBOPOTA Ha HeOOJBIIOH cek-
TOP.

Ha kocoropax me pexoMcHmyeTcs #cClo/nb30BaTh Mexa-
HU3MBI € KOJCCHBIM XOIOM B CBfI3H € MaJbiM CIENJeHHeM
ABuxKuTENAs ¢ rpyHtoM. ITostomy npu Heo6xozmmoctu pago-
Tbl Ha yKJAOHaxX, & TakKXKe Ha TOJKAX TakHe MAaIUMHBl U Me-
XaHU3MBl NOJKHBI GbITh Ha JKECTKOM IIpHlene Yy TyceHuy-
HBIX TArayed MM yCTaHaBJIMBATLCH HA MOJO3bS.

B cpssu ¢ yMeHblieHHeM YCTOHUHBOCTH CTPOHTEJNbHLIX
Malini mpu paboTe Ha KOCOTOPaX CHUXKAGTCH HX  Tpy3o-
IOAPEMHOCTL  (BO3MOMHOCTb MOJHOr0 HAMOJHEHHsi KOBIUA
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3KCKaBaTOpa) M, CJaeJ0BaTeNbHO, NPOU3BOAUTEALHOCTDL, 4TO
HeoOXONUMO YYHTBIBATH IIPH BLIOODE THNIA MallMHBI.

Ilpu pa6ote Tpy30mMoAbEeMHBLIX MALIMH HAa KOcCOorope cje-
AYeT YUMTBLIBATD TAKXKe XapaKTep rpy3a H BO3MOXKHbIE IH-
HaMHyeCKHe Harpyskiu. Tax, npu [nepedoce Ha cTpeJe
TpyboyKaagynka TpyO H mJjetell Ha CHycKe B pe3yJbrare
KoJeOaHust rpy3a BIOAb OCH IBHXKEHHA BO3MOXKHO ONDOKH-
AbBaHUe TpyOoyKJaaaunka B cTopoHy jpuraress. [Tosatomy
AJUHHOMEPHbIE TPY3Hl LO/KHBI NEpeMellaTbC 34eChb TOJb-
KO Ha TPAKTOPHBIX NPHIeNax HJAH BOJOKYylaX.

Heo6xo1uM0 yuuTHIBaTbL BJHAHHE YK/JIOHOB Ha YpOBElHb
MXHUAKOCTH B T€X WJIH HHBIX COCYAaX.

Ha ykJonax HeoGX01MMO pacnosaraTb MeXaHH3Mbl Tak,
yTOGbl IIPHEMHbIC YACTH MacC/siblX HACOCOB He OCBOOOMKAA-
JHCh OT Macja IIpH M3MEHCHHH [OJOXKEHHS YPOBHSI H MOT-
JH HOpMa/bHO ofecneuHBaTh cMadky arperatoB. Hazo no-
CTOSIHHO CJeIHTh 3a AaBJCHHEM MacJja B CHCTEeMe CMa3KH
nsurateseli. Bce MauwuHbl N0KHL ObITb OOecrieuenbl MC-
NPaBHBIMH MAaCJ0MaHOMCTPAMH.

[Tepen ycrTanoskoH arperatoB mjaollagka 1osxiua ObIThb
BLIDOBHEHA Tak, uTo0bl obeclieunBasiach IOPHU3OHTAJdLHOCTD
I0JI0XKEHHS IBHIaTeIs.

Jas sAydiiero MCnoab3oBalidsg H3OASLHOHHBIX — MalluH
HapallHBAT 0OpTa BaHH WIH TIPUMCHAIT Kaualoiluecs
BaHHL, B KOTOPLIX YPOBCHb Ha YKJIOHAX NOLIEPKHBACTCSA
TIOCTOSIHHBIM.

[Ipn H30J511HOHHO-YKAAZ0YHBIX paboTax Ha YKJIOHAX M
KOCOTOpax BO3HHKAeT ONAaCHOCTb ONPOKHABbIBAHUS TOTO iJIH
HHOro TpyOOyKJajuHka, 4TO MOMKET BO3ACHCTBOBATH Ha
YCTOHYHMBOCTb BCeX APYrHX MAIIMH KOMIJICKCHOH MeXaHH3H-
poBaHHOH KoMOHHBHL. [lo3TOMY n191 obeciieueHdsi HaXCKHOM
H Oe3omacHo#l paGoTtl MEXaHH3HPOBAHHOH KOJOHHBI 3]€Ch
caelyeT HCMOAb30BaTh TPyOOyKJIanuHKy 6oJbUIOH Trpy3o-
NOABCMHOCTH H YCTOHYHBOCTH. Tak, peKoMeHayeTca NpHMe-
HATb Tpyboykaaauuku T-15-30, xopouwo 3apekoMenmoBaB-
1iHe cebs npH paboTe B CJHOKHBIX YCJOBHUSX.

[Tpn pabore MexauH3MPOBAHHOH H3OJSLHOHHO-YKJaA0U-
HOH KoJIOHHB Ha ToabeMax 15—20° Bce TpyGoykjaaguuky
NOJKHB ObITh COEJIHHEHBI MCKAY cob0i KanataMu, a B
roJloBe KOJOHHBI JOJKEH pa3velllaTbCsl BCIOMOTaTe/IbHbli
TSAray HJAN OyJbAo3ep, KOTOPBIH ¢ NoMOLbI0 OGyKcupa 6yIeT
0Ka3biBaTbhb NoMoOllb KoJoHHe. Ilpu paboTe Ha cnycke noi-
BHXKHOH AKOPb-OyJb103ep COOTBETCTBEHHO pacloJaralotr B
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xBoCTe KOJIOHHBL. [Ipn KpyTH3He cKJIoHa Gosee 22° B Kaue-
CTBe MOABHXKHOIO KOpS H GyKcHpa HEOOXOLHMO HCHO0Jb30-
BaTh HC MeHee ABYX OyJbl03€pPOB.

HeszaBucuMo ot guamerpa TpylOonposojia Ha yKJAOHAX
Goqee 30° B cocTaBe MexaHH3HPOBAHHOH KOJAOHHLI 11€00XO0-
JHUMO MMETh He MeHee YeThlpeX TPYOOYKJIaAuHKOB.

[1pu paGoTe Ha ykJOHax OUHCTHAS H H30JsLHOHHAsA Ma-
IHHB J0JKIbl OblTb OCHAUIEHB CMCIHAJbHBIM MIPHCIOCOG-
JeHHeM — «X060TOM», COeHHSIIOUIMMCH ¢ TPOJIeAHON TOA-
peckoit Ganxafimero TpyGoykJaaunka, a Takke 000pyno-
BaHbl  JOJACPKHBAIOLWIUM  MCXAHH3MOM. [Tocnegnni
npejHasHauen [Jsi YPAaBHOBCIIMBAHHA MallHubl Ha TPyGo-
IpoBoAe HpH padoTe Ha yKJAOHAX H CO3AaHHA 0OJAbIUIMX Ts-
roeuix yewauil. OH COCTOMT M3 JBYX POJHKOB H [ABYX
HATSKHBLIX LPY2KHH, CBSI3aHHBIX LENHBIM [PHBOJOM C Te-
peIHHM XOAOBBIM MCXaHH3MOM, H ofecreynBaeT yCHJIeHHOC
KpelljleHyde MallliHbL Ha Tpyoe.

[Tpu paGote Ha ykaouax Gojece 18° ouHcTHBIC M H3OJs-
IIHOHHbBIC MAIIHWHBLI CJAeLYCT TaKKC [IPHKpenJaTb Ha OyKcHpe
K Gamxkaiiemy TpyOOykJAaAuHKY: Ha NodbemMe — K HAY-
uleMy BIlepeld MallMHBl, @ Ha CNyckKe — K HAYylleMy c3alH
MallHHHI.

Haauuue cepbe3HbIX NMPEHATCTBHE, OTCYTCTBHE 00BE310B
d JOPOT, NPUTOAHBIX IJH MCPEBO3KH CTPOHTEJbIHBIX MalHH
Ha Tpefinepax, BbIHYXKIAlOT TPAHCNOPTHPOBAThL THAXKeJbie
caMOXxoAdlible MallHlbl B VCJAOBHAX FOPHOH MCCTHOCTH CBOHM
XOJ0M 112 3HaudTeabHble paccrtosiHus. Hepeakn cayuan,
Koraa aja oObesaa OGypHOH pekd uau ray0okoro oppara
wupHuoi 100-—200 M npuxoantes pegaath obxox Ha 10—
15 kM. Takue MapIiUuH 110 KAMCHUCTBIM H CKaJbHBIM NOPOAAM
BCCbMA CKA3bIBAIOTCSI Ha H3HOCC XOAOBOY HAaCTH MAallUH.

DTOT M31UOC MOXHO 3HAUHTEJbHO YMEHDBIUHTbL, eCcjau NpPH
lieperoHax ryceHHYHDIX MEXaHH3MOB CBOHM XOJAOM {10 BO3-
MOXHOCTH 06JIeruuTh HATPY3KY Ha XOJA0BYIO 4acTb (HamnpH-
Mep, CHATb KOHTPrPy3bl), a TaKXKe CMa3aTb BCe [IBHXY-
IHMecst TOUKH XOJOBOH uacTH 10 HauaJa lieperoHa # He pe-
XK€ yeM uepe3 KaxIble O KM ABHXKEHHS 3Ty CMa3Ky B0306-
HOBJSITD.

Cuenver Takxe He JOMNYyCKaTb Tleperpesa JBHTaTeselt
NpH [BHXKEHHU Ha NO/beM H Ha IOHHXKEHHbIX Nepejauax.
Hust cokpaluenusi MeperoHOB MaUIHH OYHCTKY H H3OJSIHIO
HCOOXOAMMO COBMeLIaTb C ONYyCKOM TpyOONMpoBoAa, 3akaH-
YHBaTb Bechb UHKJ paloT, He OCTaB/sfgd N03aAH KOJOHHBI
He0AC/IKH,



[Tpn HeoGxopumoctn mepeGpOCKH MeXaHH3MOB H Tepe-
BO3KH CTPOMTeJbHbIX MaTepHaJ/JoB depe3 peku BOpo MecTa
fepenpasbl A0KHbl BRIOHPATHCS € y4eTOM rAYGHHBI N MpH-
roaHocTH aHa pexu. Ha Kawpaoil nepernpase Heo6XoaHMO
HMeTb JeXYDHbIH TYCCHHUYHDIHl THrau ¢ TPOCOM AJisg 0Kasa-
HUSl HeMe[JIEHHON NOMOLIM 3aCTPSIBIUMM  MamiuHaMm, TakK
Kak KoJebalHe YpOBHsi TOPHbIX DPEK BecbMa 3HAUMTEIBHO.

YacTble NIepGMERBl NOTOAb H BBIIAACHHE 0CAAKOB TaKxKe
BJHSIIOT Ha YCJAOBHS 3KCIyaTallid MEXaHH3MOB, Tak Kak
CO3[1aI0TCS TPYAHOCTH B CBSI3H C H3MCHEHHEM BJ3KOCTH IOY-
Bbl, TOBLILICHHOH ONACHOCTBLIO ONOJA3HEH, 06GBaJOB, KaMHe-
napon. IloatoMy HyxHO OCOGCHHO BHUMATEIbLHO CJeAUTD
3a TeXHHMUECKMM COCTOsilineM MalHH H Mexanusmon, [Tepen
Haua/JoM CMEHbLI CJACAYyeT THIaTeAbHO NPOBEPUTHL pabory
TOPMO30B.

Ha paGory MexanusaMon Ha GOJBIIOH BEICOTe Haj ypOB-
HEM MOpPs MOXKCT OKa3blBaTh BJHsAHHE NOHWKeHHe 06apo-
METPHUYECKOTO /JaBJeHHs U M3MeHEHHe CoCTaBsa BO3Ayxa.
M3-3a HenocraTka kuc/aoposa ©  NOHMKeHHs  JaBjelnins
MOMIHOCTb ABHrartesell HeCKOALKO CHHXKACTCS, d TaKkKe CHiH-
JKaercsl TeMmiepartypa Kurelnsi Boasl. lloBoiwennoe mucna-
penuc BOALI BHI3IBACT HEOGXOAHMOCTH GoJiee 4aCTOro I0-
MOJHEHHsE CHCTEMbl OXJAaX1CHH JABUraTeIst.

Jas TeXHUUecKoro o6CayXKUBalUs M PEMOHTA MCXalua-
MOB B IOPHBIX YCJOBHSIX HEOOXOAMMO BBHIOHPATL NIOULAIKY
6e3 YKJI0HOB ¥ Ge30NacHylo 145 paboThl.

Ecan 1co6Xx0InvMo TpPOH3BOAHTL TexHHUecKoe 00CAYKH-
BaHile IIJ1d 3a4BOYBBLIH DEMOHT Ha CKJOHC WJH [IOJKe, cae-
AYeT IPEXAc BCEro NPUHSATL MEpbl K HaAEKHOMY 3aKperie-
HHI) MeXauMu3Ma OT CNoJa3auHss NyTeMm YCTAHOBKHM MMOAK.JIA-
JOK, 3aKpencHHsl K ITOABIMKHOMY HJIU HENOABHIKHOMY $IKO-
P10, YCTAaHOBKH Ha TOPMO34 M BKJIIOUEHHS KOPOOKH Nepeme-
HBI Tlepefad Ha HH3IIYIO CKOPOCTh. TexHUuecKoe obcayxu-
BaHue (MAH PEMONT), BLIIOAHSIEMOe Ha CKJAOHC HJAM IIOJKe,
JOJDKHO TPOBOAMTLCS MOA PYKOBOACTBOM  HHXKEHEPHO-TeX-
HH4ecKOro paBoTHHKA.

[Ipu cvmenc pabouero oGopyaoRaHHs IKCKABATOPa, KOraa
ero njargopMa pasBepHYTa nonepek rycenuy, a pabouec
06opyaoBalie CHATO, BO3MOKHO OHPOKHABIBAHHE B CTOPOHY
NPOTHBOBECA, OCOOEHHO NPH HC3HAUHTENBHOM YKIOHC B Ty
ke cropony. Jlas  npeloTBpalleHHsi 3TOT0  NOBOPOTHVIO
4acTh IKCKABaTOpa YCTAaHaBJIUBAT B CTOPOHY HOoAbeMa H
nojx MpPOTHBOBECOM BbLIK/ZALIBAIOT ONODPHYIO  KJETKY M3
wnaja uiu 6peBeH.
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MAPAMETPbl CTPOUTENBHOW NONOCHI NMPU NMPOKNABKE
TPYEOMPOBOALOB B NOPHbIX YCJIOBUAX |

[Tpn TPOXOKAEHHH Tpacchl TPYGONMPOBOAa Ha KOCOTOPHBIX
yuacTKax ¢ NoNiepeyHbiM YKJIOHOM Godec 8° ycTpauBaioTCs
MOJIKH (TOJIyBblEMKa-TMOJAYHACLITb) €O Cbhe3AaMH M Bble3/a-
mu. [ToJKH BOJXKHBI ofecneuuBaTio YCTOHUHMBOCTH HACHITH
npyH paboTe HA HHX MaUIHH B Tpollecce CTPOUTEJNbCTBA TPY-

Puc. 1. PacuyerHas cxema YCTOHYHBOCTH HacCHIIH Ha KO-
coropax:
1 — ynachinp; 2 — BbleMKa

GompoBoAa, a TaKkKe NPH €ro IKcmayaranuu (puc. 1).
YcToHUHBOCTL HacbiNH NMpoBepsaeTcs no GopMysae

Qsinp <fQcosp +g.L,

rie Q — Bec I' M AJIMHBI HACHIIM B T; [ — Yyroaq Mexnay
TJIOCKOCTbIO KOCOTOpA W TOPH3OHTOM B rpapycax; [ — Ko-
3¢ @UIHeHT TpeHusl TpyHTa HACBHIMH TO TPYHTY KOCOTOpa;
gc — CHJIA CICIJIEHHs MeXIy IPYHTOM HAachINH H TPYHTOM
xocoropa B T¢/M2; L — IIHpWHA OCHOBAHHs HACBIMH B M.

[IpuHATBIC 3HAUYGHHS OTKOCOB BBIGMKH H HACBIIH TaKkKe
MPOBEPAIOTCH pacueToM. YCTOHUHBOCTb OTKOCOB ONpefeds-
eTca Kos(PHIHeHTOM YCTOHYHBOCTH, KOTOPBIH MOJCYHTHIBA-
erca no opmyJe

K= M oy,
Mens
rie My; — MOMEHT yIepKUBAOWHX CHJ; Mogs — MOMEHT
CABHTAIOLIHX CHJI.

Moment caBhramolux cua ONpeleasicTcs Kak CyMMa
MOMEHTOB CHJI, NeHCTBYIOLLMX 10 BEPTHKAJbHbLIM IJIOCKO-
CTM, T. €. MOMEHTOB OT Beca OTAe/bHbIX 3JeMEHTOB TpyH-
TOBOTO MacCCHBa.
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MunuManbHy0 WHPHHY 110JKH (PHC. 2) MOXKHO Onpeje-
JIHTB 1O GopMy.Jie

B=(c+05)+ (2hn+-d) 4 (a+0,7),

rie B — wypHHa MoJKH; ¢ — WHPHHA OPOBKH AJsl pazme-
lleHHs OTBaJja I'PyHTa W3 TpaHmeH; A — riay6uHa TpaH-
IIeH; n — 3aJ0XKeHHe OTKOCOB; d — IUHPHHA TPaHUICH 10O
IHY, @ — IIMPHHA TYCEHHUYHOro XoAa TpyOoykJamauuka.

Puc. 2. TlapameTpsl 1101KH H pa3MelleHHe Ha Hefl 06opy/OBaHHA:
I — tpyGonposon; 2 — TPYyGOYKJAAUYHK; 3 — TPAHCHOPTHbIE CPEACTBA

3ajoxeHHe OTKOCA MOJIYHACHUIM N H3 CKaJbHBIX IPYHTOB
ciaepyer mpunuMarth 1:0,75, U3 We6eHHCTHIX H KaMEHHCTHIX
1:1 u npounx rpyHtoB 1:1,5. YKJIOH OTKOCAa MOJYBHIGMKH
B BBIBETPHUBLIMXCA CKaJbHBIX TFpyHTax upuHumator 1:0,1;
B BBIBETPUBIUMXCSI CKaJbHLIX MOPOAAX, CKJIOHHBIX K OcChINa-
HHIO H Onoa3aHHio, — ot 1:0,5 no 1:0,2; B mebeHUCTBIX
¥ MepreiucThix rpyatax —or 1:1 go 1:0,5.

Ha xocoropax ajsi LOCTaBKH CeKLMH TPYO K MeCTy HX
MoHTaxa uyepesz 200—300 v no aJuie NOJKH YCTpauBalTCA
pasbesnbl WHPUHOH 12—14 M 1 aauHOl He MeHee 15 M.

Yetpausate mosKu ¢ rnepeMclleHHeM TPYHTa B OTBal
MOXHO OJHOKOBIIOBBIMH 3KCKaBaTOPaMH ¢ NpsaMoH Jonatoi
HJd GyJabl0O3epoM C MOMCPEYHbIM IepeMelleHHeM Ha CKJIO-
Hax KPYTH3HOH fo 25° uau c GOKOBBIM 3ape3aHueM MpH
KPYTH3HE CKJOHOB GoJsee 25°.

ILasi pbIXJeHHst CKaJbHBIX NPYHTOB NpH YCTPOHCTBE IO-
JIOK BBLITIOJHSIOT OypOB3PLIBHBIE pPaGOTHI.
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FTNABA 2
TPAHCINOPTUPOBAHWUE TPYB U MNETENA
B NOPHbIX YCNOBUAX

XAPAKTEPUCTUKA TPAHCNOPTHLIX CPEACTB,
NPUMEHSAEMBIX HA CTPOUTENLCTBE TPYEOMPOBO 0B

OnHofi M3 BakHEAUIHX TCXHOJOTHYECKHX OllepalHuil IpH Coo-
PYXEHHH MAarucTPadbHbIX ra3o- U HedTCOPOBOLOB fABJALT-
¢s1 nepeBo3ka TpyO M IJieTed, OT KOTOPOH 3aBUCAT Kak
3KonoMHueckas 3(hQEeKTHBHOCTh CTPOUTEJIbCTBA, TaK U €ro
CPOKH. ¥YaejbHbll BeC CTOMMOCTH TI€PeBC30K TPy6G H Iule-
Te#l cocraBaser [2—13% Bcex 3aTpar Ha CTPOHTCJbLHO-
MOHTa:KHble padoTbl. B TODHBIX yCAOBHSX AJsi  JAOCTABKH
Tpy6 H nJeredl cjelyeT NMPHUMeEHSATbh aBTOMOOHJAbHBlE TpaHc-
NMOPTHHIC CPeACTBA NPEHMVYIICCTBEHHO MMOBBIIIEHHOH W Bbl-
COKOH MNpPOXOAMMOCTH. B CJOXKHBIX TODPHBIX YCJIOBUSIX
noctaBka TPYO H IJIeTEH OCYIIeCTBJASCTCS TaKXKe TpaHc-
NOPTHLIMH CpeldcTBaMH, rje 0a30oBOf MalUHHOH sIBJSIETCA
TPAKTOP.

Has nepeso3ku TpyG M nueTel MOJYYHJIH pacopocTpa-
Henue TPyOOTPaHCNOPTHBIE Tloe3na (puc. 3).

Apronoe3a-tpy6oBo3 (puc. 3, @, 6) COCTOUT U3 aBTOMO-
OunbHoro TAravya I W pocnycka 2 u mpemHasHaucH IJsi Ie-
pesosx# TpyO Aauno# 5,5—6 uau 11,5—12 M. Tarosoe ycu-
Jiie Ha TpyOOBO3C mepeiaeTcs OT Tsraua K TNpuieny B
OCHOBHOM Yepe3 ABIIO 3 M YaCTHYHO 4epe3 NEepPeBO3HMbie
TpyOHI.

Pa3noBHAHOCTL ABILJIOBOH CUENKH — CBf3b, MEPEalo-
lias He TOJIBKO TATOBbIE YCHJMS, HO H KPYTAILHA MOMEHT K
KoJiecaM pacnycka.

Asronoesxn-niereos (puc. 3, 8, 2, d) npenHasHaueH AJIA
TIepCBO3KH IWIeTed aaunoi 24—48 M, orJH4YaeTcs oT aBTo-
noe3na-tpy06oBO3a CcXeMmOHl nepefayd TAPOBOTO YCHJAWS OT
taraua [ Kk pocnycky 2. Ha tpy6oBose TsroBoe ycuine ot
TAraya K pOCNYCKY Mepegaercs Yepes IulIUAC 3, a Ha mJe-
TeBO3e caMa IJIeTh NnepelddeT ycuaue ua npuuen. Kectkocts
H MpoYHOCTh TPYO GOJIBIIOTO IxaMeTpa INO3BOJSIOT, Kax
NOKasaJj ONbT 3KCNJAyaTallvH, HCNONB30BaTh HX 175 Iepe-
nayu THAroBLIX ycuauil. IIpn 3TOM HeoGxomMMO, 4TOGH mepe-
BOo3uMas 7MJeTh NPOYHO Kpenusaach Ha KOHHKAx Taraua H
pocmycka. KoOHWK Tsiraya MMeeT BO3MOXHOCTb MOBOpauil-
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BaTbCl B TOPH3OHTA/NbHONH NJOCKOCTH, KOHHK pOCilycKa Ta-
KOH BO3MOXKHOCTH HE HMeeT.

Taxkum o6pasom, neTeBo3 (GaKTHYeCKH TPEACTABISET
COOOH TATAY C MOJYNPHIENOM-POCITYCKOM.

Tpaxktopuslit naereBos (puc. 3, e, %, 3) <COCTOUT U3
TPakTopa (Man aBToMOOHABHOTO Tsraua) [ 1 AByX npuie-
10B-pocnycKos 2 11 4, Ha 'KOTOPBIX Kpensates 1aet. Tpakrtop
COCJHHSACTCSl C MepefHHM NPHUENOM KEeCTKHM HHIJIOM J.

Puc. 3. Cxemnm TpyGo-
TPEHCTIOPTHLIX  MALHH:

1 -- tsrau; 2, 4 — npuuensi-
pocnyckd; 3 — Ablulio

Ycuaua or nepensero mpuuena 2 x 3aaHeMy 4 nepearorcs
TaK Ke, Kak H Yy aBTOnoes]a-NJieTeB03a 4Yepes ILIeTH.

OcHoBHble TeXHHYECKHe XapaKTepHCTHKH TpyGOBO30B H
IJ1eTEBO30B, NPHUMeNseMbiXx Ha CTPOUTeALCTBE ra3o- H Hed-
TeNnpoBOJOB, IIpHBeIeHHbl B Taba. 1.

Bce npumensiemble s IJeTeBO30B  6asbl, Kpome
MA3-537, uMeloT WHHB NMepeMeHHOro 1aBJCHHA. TATOBBIK
aBTOMOOHUJ/Ib KaXJ0T0 MaeTeBo3a 060pyI0BaH HAAPAMHHKOM
H TpeNoXpaHuTeIbHBIM HWTOM. l{a HazpaMHHKe yCTaHOB-
JeH TOJIHOTIOBOPOTHBII KOHHK C MepecTaBHBIMH CTOHKaMH-
yropaMu AJs yAcpPXKaHus TPYO OT CKaTbIBaHHWS B CTOPOHY.
Pasmepbl W KOHCTPYKIHMH CTOEK TNO3BOJAIOT HEPEBO3HTH
TpyOw aunaMerpom oT 530 po 1420 MM B mnpexenax rpyso-
MOALCMHOCTH MJeTeBo3a. KoHuK 00ODYIOBaH CTONOPHBIMH
yCTpOHCTBaMH, OTPAHHUHBAIOIIMMHY [JHHY NepeqHero cpeca
Tpyo.
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Ta6awua 1
OcHoBHuIe TEXHHUECKHE XaPAKTEPUCTHKH TPYGOBO3OB M NIETEBO30B

© S b 3 = b=y = -
) - = <! i 2 o @
=) ) 5 ) @ /M ) @
|~ Bl el Ee|E]|E&
#a Gasze aBTOMOGHNS
Noks3areayn
v - 2 S
~ - - w ~ 0 w =
N I NG BT - - I B
sla|2i2|a|2]e|k
sl al &&= 3]|%
Ipy3oroaseMiocts, T:
no mocce . . . . . 9 10 18 191 50| 30 20| 9
no TPYHTY . .| B 7 — B3 - —| —| —
TATOBOTO  aBTOMO-
owast . . . . .. 4 | 4,5 7 | 6,5 23 121 7 4
pocnycka . . . . . 5 5,5 11 ] 12,5] 27 18 13 5
Jsuraresb:
HOMHHAJILHAST  MOIIL-
HOCTb, 2. C. - 110 [ 150 | 205 | 240 | 525 | 525 | 360 | 180
Yactora spaienust Ko-

JeHuaroro saqaa, of/muit| 2800 3200] 2000] 2000 2100| 2000 — | 3200
Yaeabnblli  pacxoAd TOm-

JIHBA, T/{A. C.-4) — | 240 | 225 — 1180 | 180 — | 240
Hopoxustit npocser, My | 310 1 275 | 360 { — | 500 | 400 | 475 | 140
Konea, mwm: )

TAra4a . . . . . . 17565( 1790 2030 2100] 2200{ 2375 2300y 2000
npuuera . . . . . 1765( 1790] 2000} 2100] 2200] 2375 2300| 2000
MakcuMaabHo  A0nNCTH-

Masi CKOPOCTb JBHKe-

HUA C NONHOM HArpys-

KO#t, KM/u . . . . . 65 60| B5] 60| 55 55 65 75
Torpysounas ButcoTa, MM 1480 1520} 1850] 1950f 2000| 2100] 1960] 1760
laapuTuble  pasmepsl,

MM:

Asmna (Ges rpyaa) . [10500]14415[12000112640113680113465(13500{11000
mupuEa . . . . . 2535( 2535] 3300] 3290| 3300| 3300] 3300| 3130
BHICOTA . . . . . . 2660] 3060] 3260] 3135] 3380| 3500} 3000| 2745
Macca B cHapfXKenHOM
cocTosiiinu  (0e3 rpy-
3a), Kl . . . . . . . 8500; 6920]15900}17065[30000|30000|15000}11500

Ha puc. 4 npuseaena cxema nietesosa I1B-202 rpyso-
noanveMHocTbio 19 T. TliaeteBo3 obopyaopan Ha Gase aBTo-
mo6uan KpA3-255D. Ou cOCTOHT U3 TATOBOTO aBTOMOBHAN
I 1 nByxoCHOTO pocnycka 6 M NpexHa3HAueH A NCPEeBO3-
KH TpyO u nJaerecit auamerpom ao 1220 m. Ha rarosom as-
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TOMOGHJ/Ie yCTAHOBJIENbl: MOBOPOTHBIH KOHHK 4, yCHJAENIbIi
NPENOXPAHUTEABHBI LIHT 2, MOApPAMHHK § M  YBs30uyHOE
YCTPOHCTBO 3.

JIBYXOCHBIH 4eTbIpeXKoJecliblit POCIHYCK (pHC. 5) COCTO-
HT M3 CBapHOil pambl 3, ABYX KoHHKOB 2 w auumaa [ (coe-

Puc. 5. Cxema npuuena-pocnycka mieresosa [18-202

AMHEHHBIX KECTKO C paMoil) U NOABECKH peccopHo-OaJjaH-
CHPHOTO THIIA.

Kaxabli KOHHK DOCMyCKa CHa0XCH yBA3KOH nast Tpyo,
COCTOSIILEH H3 HATSI)KHOTO YCTPOHCTBA H CHIHAJALUOTO KaHa-
ta, CTOMKH KOHHKAa MMCIOT BO3MOXXHOCTb HepeMellaTbhesi B
nonepeyHoM HampaBJeHHH H QUKCHpOBAaTbCA Ha 0(aJjdKe Ko-
HHMKa TMOA pasMep TepeBo3uMblx Ieredl. Jpllao cHabxKeHO
ynopom 4 ¢ YCTPOHCTBOM AJsi Pery/HpPOBAaHHA TOJOXKeHHUs
neTJy ObllIJa NpH CcUelKe ¢ TAroBeiM asroMobuiem. ITox-
BeCKa POCIyCKa COCTOMT M3 JBYX PeCcCcOp M MeCTKHX Oafan-
CHPOB, CBOOOJHO Ka4alOWIHXCsl BOKPYTr OOLUeH OcH.

[Tneresos «cHa0eH CTPAaXOBBIMH CTaJbHLIMH KaHaTaMH
OT NIPOAOJBLHOIO TepeMellcHHst Ipy3a, ONHH H3 KOTODhIX 3a-
KperJsieTcss 3a nepefHHH KoHel TpyObl, a npyrod — 3a
3aJHuH.

16 www.no-fire.ru



Hcnoab3opanue A8 CTPOUTeNbCTBA TPyOONpoBOAOB
Tpy6 nuaverpom 1420 mwm norpebosajio CO3XaHHMsI BLICOKO-
NPOXOAHMBIX TII€TEBO30B OOJbIIOH DPPYy3O0NOIBCMHOCTH.

Ha 6ase momnpix taraucii MuHCKOro asTOMOOMJIBHOTO
3aBoja cepuiiHo Bminyckalorest miaeresosn [1B-301, [1B-361
u T[1B-481. 3ty Mamnun 1epeBo3sit TpyObl H ILICTH IO 10-
poraM M BHc JOPOT B TSKEJBIX YCJHOBHHX CTPOHTE/bCTBA
Tpy6onposoaos. Tak, 1pH ABHXKCHMH 110 [PYHTOBOH 1opore
naetesosut [1B-301 u [1B-361 crnocoOHel  NpeoaofeBath
3HauuTedbHBle rnoabembl. ¥ nactesosa I1B-481 sta cnocos-
HOCThL HHUXKe, YTO OTPaHHUHBACT €ro NMpHMEHEeHHe Ha lepe-
CEYCHHOH MeCTHOCTH.

Ha kpyThix moabemMax M cnyckax B TODHBIX YCJOBHSAX
TPAHCIOPTHPOBAHHE TPYO H CEKIHH OCYLLeCTBJSETCst TPaK-
tropHbiMu miertesozamu [1T-30 u IIT-62, xapaxkTepucTuKa
KOTOPBLIX TpHBeAcHA B Taba. 2.

TaG6aunma 2
TeXHHUECKHE XAPAKTEPHCTHKH TPAKTOPHLIX MNETEBO30B-TPYGOBO3OR
TTokazarenu T1T-30 T-62

Tarau . . . . e T-100M T-100Mb
I‘pysorom,eMHoch npuuena T:

MepPefiHero . . . . . & . 4 . . . . o 15 3,25

BaTHEMO . . v v v v e e e e . 15 3,25
BhicoTa NOrpyskH, MM . . . . . . . . . . 1700 1700
Kosess, MM . . . e e 1920 2280
I‘aéapmHme paamepu 'wM

IjnvHa (6Ge3 rpysa W Tdrada) . . . . . 9800 7940

LIEPHHE .+« v v v o o o v o . 2790 3200

BHICOTE . . . .+ & v v « « « « . . . 2055 1870
Macca npuuena, Kr. . . . . . .. ... 7200 4350

MAPAMETPbl PABOT TPAHCMOPTHbIX MALUUH
B FOPHbIX YCNOBUAX

[Tpu aBMKeHHU aBTOMOe3da ¢ rpy3oM OOJLIIOH AJNHHEL B
TOPDHOH MeCTHOCTH Ba)XHO ofecrmeuuTb NMPOXOXKIECHHe Tpalic-
nopra Ge3 KacaHus rpysa o rpyur. Tpacca ABHXKCHHS TPY-
GOTPAHCIOPTHBIX MAILIMH YaCTO MPOXOIMT 110  CJA0XKIOMY
NpoQuIi0 TPYHTOBLIX AOPOT CO CIlyCKaMi, IOABeMaMy M
ODYTHMH HEPOBHOCTSIMH, 3aTPYAHSIOLUIMMH [BHXEHHC Ma-
WIHH ¢ JJMHHOMepHbIMH rpy3amu. [lostoMy HeoOxoaumo
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paccMOTPeTh réoMeTpHueckyue mapaMeTpnl TpyGoTpaHCHOPT-
HBIX MaliHH C TOYKH 3peHUs BEPTUKAAbHOL B8nUCLIBAEMO-
CTU.

JBuxenue aBTONOE3Aa 110 llepecedyeHHoll MeCTHOCTH MO-
KeT OLITb CBEIEHO K CJACAYIOUIHM CAYYasaM:

nepemelieHiie B 1IPOAOALHOM HAIPABJICHUH CKJAOHA, KOT/a
NpoAOJIbHAs OChb MAIUHHBI COCTaB/AseT € TOPH3OHTOM VTOJ,
pPaBHBIA yrJay HaKJOHA MECTHOCTH (YHCTBIA II0ABCM  HJH
CIIYCK);

lepeMclICHHE B [I0NepeuHOM HanpasjeHHH (YHCThlI Go-
KOBOH KpeH);

JIBHXKEHHE Ha KOCOTope, KOrAa nonepeuHas W NPOIOab-
Hasi OCH aBTOII0e34a HaKJOHeHbl K [OPH3OHTY (MOABCM H.JIH
CNYCK C OHOBPeMEHHBIM KDEHOM).

[eoMCTpHUECKYIO BIUCHIBAEMOCTb aBTOMOOHJS OOBLIUHO
OLICHHBAIOT YI/IaMH IPOXOAMMOCTH, AOPOKHBIM IPOCBCTOM,
NMPOAC/LHLIM H JIONCPEUHLIM PaAHyCaMH IPOXOAHMOCTH.

I1peonosicnie KpyThIX NMOABEMOB W CIIYCKOB, ileperinGoB
npoduas 10pord OLEHUBAIOT NCPEAHUM M 3aJHHM yriaMi
npoxoaumoctu (taba. 3), 1. ¢. yraamH, o0pa3oBaHHLIMH

Ta6nuua 3
Yrasl npoxoauMoCTH MJIETEBO30B

¥Yrasl npoxo- 3aguuit yroa HpPoOXoAHMOCTH aB-
JHMOCTH aB- TOTIOR3AA (B rpajycax) mpy
Mapka TOMOOHNA . nepeBoske Tpyb H nuaereil
Mapka TSITOBOT'O rpasycs pasHoit AJHHBI, M
TIIeTeBo3a aBTOMOGHAS,
rpaaycsl
mepeAp saA | e 24 36 43
I1TB-8 3UJI-157K 50 43 26 14 9 7
3UJ1-131
I1B-91 «¥Ypan-375» 44 40 30 16 11 8
[VIT-214 KpA3-214 52 35 32 18 12 9
[1B-201 hHA3-135 30 35 34 19 13 10
T1B-301 MA3-543 30 35 35 20 13 10
I1B-481 MA3-537 38 52 35 20 13 10

roOpU30HTAJbIO POBHOHA NOPOrof, Ha KOTOPOH HAXOAMTCA an-
TOMOOH/Ib € TPY30M, H TJIOCKOCTbIO KacaTeJbHOH K mepel-
HUM (3aQHMM) KoJecaM 1 K BbICTyNAIGUIMM HM3IIHM TOU-
KaM nepennel (3ajaHeH) 4acTu aBTOMOOHJISA.

Kax Buano u3 tabi. 3, a4 aBToMoGHJeH JIlepeiHHil
yroJqi IIPOXOAHMOCTH B cpefHem cocrasiaseT 30—52° a 3an-
Huit — 35—52°,
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[lpn naBHXKeHHH aBTONOE3la C AJHHHOMEDHBIM TPy30M
3aJHHH YroJ NpOXOAHMOCTH aBTOINOe3]a MOXKeT HAXOIHThCS
B npefpenax 7—20° npu AnuHe nuetel 24—48 M u cyue-
CTBEHHO BJHSITh Ha IPOAOJIBHYIO BNUCHIBAEMOCTb TpaHCMOp-
ta. C yMeHblIeHHeM YrJa TPOXOAHMOCTH YBeJHUHBAETCSH
BEPOATHOCTb KACAHHUSA TPY3a O IPYHT.

[Ipu nepeBo3Kke Iered Mo CHJbHO NEPECEYCHHON MecCT-
HOCTH AOOyCKaeMblil 3afHHH CBec IJICTed OMNpefeasioT no
HoMmorpamme (pHc. 6).

40

@+, 2padycht

0 4 8 2z 6
3adnuil cBec lq,u

Puc. 6. 3aBucuMmocTh JomyckaeMmoro cpeca cekuuil Tpy6
OT DPOQHASA LOPOTH

OnHuM H3 MoKasaTeJedl NPOXOAHMOCTH TaKmkKe SIBJAsETCA
MAaKCHMaJIbHbI# yroJ MOABbeMad, KOTOPBIH IPEeo0/JeBaeT aB-
Tonoess Oe3 OGyKcoBaHHSl BelylUX KoJiec TAradya Ha pas-
JHUYHBIX LOpOTax INPH ero PaBHOMEpPHOM [BHXEHHH. ITOT
yroJ noxbemMa MoxKeT ObIThL MPHHAT N0 rpaduxky (puc. 7),
Tle AaHa 3aBHCHMOCTb NPe0J0JeBaeMOro yrja TNoabeMa o
Ha CYXHX H MOKPBHIX TPYHTOBBIX J0pOrax NHpPH pasjiHYHOM
KO3 (HIHEHTe TPY30NOABEMHOCTH TJeTeBO3a [n, paBHOM
OTHOUIEHHI0 MAacchl (Becd) aBTonoe3ga ¢ TPy3OM K Macce
(Becy) B cHapsiXKeHHOM COCTORHHH Ge3 rpysa.

KoHcTpyxiusi TpyGOBO30B M NJETEBO30B  HCIbITHIBACT
NpH TPaHCMNOPTHPOBKe rpy3a AHHaMHUeCKHe HarpyskH, mnpe-
BHILUAIOLIHE CTaTHYeCKHe B 2—3 pasa. OTH HarpyskH
CKJIaAbIBAIOTCS H3 BePTHKAJbHBIX, IPOJOJbHO- H NOMNEPEYHO-
yrioBux. [lpu TpancnopTHpoBKe 06bEKTOB GOLINON IJTHHBL
OCHOBHbIE Harpy3kH — BepTHKaJbHbIE.

Ha noporax rasonposona ¥xrta — Topxok — 3ana-
Hag YkpauHa Ha6MONaMHCb YYacTKH ¢ HEPOBHOCTSMH,
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OAM3KNMH K CAHYCOHAAJbHOMY TIPOQUIIO, C YABOGHHON aM-
mauTynoi BosHbl, paBHoH 0,3—0,4 M, KOoTOpBle BBHI3bIBAJH
HHTEHCHBHLIC BepPTHKaJbHble KoJeOaHus MePEeBO3HMBIX TJc-
Tel, MojApeccopenHblXx uvacrefi aBTOMOOWJA W nNpulena.
Yro6bl MOBBICHTb NJAaBHOCTb X042 U COXPaHHOCTb Tpy3a, Ha
naereBose [1B-301 ¢ 6asosbiv aBroMoOuiem MA3-543 npu-
MeHeHa He3aBuUCHMas NoJBecKa KoJec npullena, a Ha mje-
TeBoze [1B-202 ¢ GaszoBbim aBtomMoGuiem KpA3-255b —
peccopHas.

oc, zpadycsl
Js
\‘ 7
JO PN
\§ 2 Tpysmobas dopoza
\ﬁ\ cyxas 511=0,JJ,f=0,0J
25 >
) \\
N
" J N \\E\
! b ‘\\ ?x
\\ 2 . \.\\
15
= */\\ ~ Tpywmaban dopoza
N~ - _
3 INRS /w—(],Ji,f—o,I )
10 : %}.\\.\
RN —
5 -
/)
10 12 14 16 18 I

Puc. 7. 3aBHcHMOCTb MPeo10/eBaeMOro yraa nojabeMa oOT
koaddHUMeHTa Tpy30omOLbeMHOCTH IaereBoda ([x):

I — nns naeteBo3oB Ha 6ase BA3-135; 2 — aaa nJaeTeBo3oB Ha Gase
MA3-543; 3 — aas nsaeteBo3os Ha Oasze MA3-537

Ilpu pabote TPyOGOTpPaHCHOPTHBIX MAIUIHH B TODHBIX yC-
JIOBHSIX MOXKeT BO3HHKHYTb HEOOXOIHMMOCTb IpPeoIOdeHHS
VKJAOHOB, TPEBHIUAIOUIUX YKa3aHHBle B TEXHUUECKOW  Xa-
PaKTEPUCTHKe TieTeBo3a. s obecreyeHust TaKoH BO3MOXK-
HOCTH HeoGXOAHMO CHHU3HTb Harpysky Ha mJereBo3. [lpu
3TOM YCJOBHEM [BUXKEHHA Ha YKJOHe OyIeT SBAATHCA:

D> 11le,
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rie D — HanGoJblUMH QuHaMHYecKHMl ¢dakTop MJeTeBo3a
(cBoGoaHas THAra Ha KoJecax Ha | Kr MOJHOH Maccel Ma-
IIHHB); ¢ —- TPUBEICHHBIH KO3PPULHEHT CONPOTHBJIEHHS
A0pory.

Koadpduunent ¢ onpeieaaior no gopmyie:

¢ =[+tgo,

rae [ — KO3)DUUUCHT CONPOTHBJICHHS JIBHXKEHHIO HA 3a-
JaHHO{l gopore; o — HauboOJbLIUI yroJd yKJAOHa B Tpaly-
cax.

ITpu pacuerc AnHAMUYECKHX XapaKTEPHCTHK IJIETCBO30B
06bIUHO NPHUHHMAIOT KO3(dHUIHEHT f:

Aas nopor ¢ acdansToBLIM M GETOHHBIM NOKpuiTHeM . . . . . . 0,015
LAst CYXMX TPYHTOBEIX ROPOF ., . . . . . . . .. ... .. 0,03
AJISl BNAXHBIX TPYHTOBHIX AOPOT , . . . . . . . « . . « . . 0,06
A7l NIeCKA M PBIXJIOFO CHETA , o . . . & o v o v » v« . . . 0,15

BaxHblM napaMeTpoM HOPMAJbHOH 3KCILIyaTallin Ma-
IIHH B FOPHBIX YC/AOBHAX fIBASIETCA 20PUIOHTAAbHQSA GNUCHL-
8aeMOCTb.

FopusoHTanbHas BMHCHIBAEMOCTb IJI€TeBO3a, TaK XKe
Kak ¥ Jao060H TPaHCIOPTHOH MauUIMHBL, XapaKTepH3yeTcs
MPHUCIOCOOJEHHOCTbIO K TIOBOPOTAM Ha MHHHMAJbHOM TJO-
maayu. ¥ njercBosa coGcTBeHHast rafapuTHasi JJHHA Cpas-
HUTEJbHO Maja B CpaBHEUMH C JJHHOH IE€PCBO3UMOTO TpY-
3a, a 6a3a aBTOIOE31a, XOTH W MOXET H3MeHATbCST B HEKO-
TOPOM AHarnasoHe, JOJ/KHA YUUTLIBATL KakK BePTHKAJIbHYIO
BIUCHIBAEMOCTb IJIETEBO3a, TaK M TPAaBHJIbHYIO 3arpysky
TIOBHKHOTO COCTaBa.

Kaxk u3BecTHO, WHpHHa Npoesa Ajis INPsAMOJUHEHHOrO
yuyacTka [JOPOMM paBHA noncpeuloMy rabapuTy aBToMoOuJs
(aBTOmOE34a) NJIOC YABOCHHOMY 3a30py Ge30NacHOCTH.
KpuposiHelinoe IOBHXKEHHE aBTOMOe3la OTJHuYdeTCst  TeM,
4YTO MpHUUENHOe 3BEHO CMellaeTcst OTHOCHTEJILHO KOJIeH,
NIPOKJaAbBIBACMON TArayoM, B CTOPOHY MTIIOBEHHOrO LEHTPa
nosopota. CwmellleHue NPHIENHOro 3BeHa pe3KO YXyAINacT
MaHeBPEHHOCTb aBTOMOE31a-i/1eTeB03a H3-3a YHIMPEHUs Ta-
6apHTHOH MOJOCH ero ABHKeHHsi. KpoMe TOro, npu HaJM4YuH
CMEILCHIA POCIYCKA YBEJHUHBAETCS COTPOTUBJAEHUHE JABH-
KEeHHIO aBTonoe3fa Ha AedOpPMHPYeMBIX TpPYHTax.

[TepeBo3xa NJAMHHOMEDPHBIX TIeTeld AJUHOW L =24--48 M
Ha CTPOHMTEALCTBE MAarKCTpaJjbHbIX TPYOGONMPOBOAOB  YACTO
CBfI3aHa C [BHXKEHHCM IO KPHBOJHHEHHBIM VvyacTKaMm.

3HauHuTe/bHble NPOJOJbHbIC TaGapHTH TPYGOTpaAHCIOPT-
HbIX MAWHH CO3Jal0T TPYLHOCTH NPH HX JBHXKEHHH Ha TO-
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BOPOTaX, B Y3KHX MeCTax [OpOT, JIeCHCTOH MEeCTHOCTH, TOp.
HBIX YCJIOBHAX H T. 1.

B npakruke nepeBo3oK IJHHHOMEPHBIX TPYS AMs oGec.
MeyeHHsl BIHCBIBAEMOCTH IUIETEBO3a B periaMeHTHDPYeMblq
[OJIOCH OTUYXKJAEHHS TMOJ CTPOHUTENBCTBO TPYGonpoBomoy
BO3HHK@eT HEOOXOAUMOCTb omnpefenuTs: 1) Gopmy u mmpy.
HY Iipoesjia, rapaHTHPYIOUIero ABHXKEHHE H BIHCLIBaeMocry,
nJeTeBo3a Ge3 IOMOJHHTENbHOTO MaHEBPHPOBAHHSA, M 2)
reoMeTpHyeckde mapaMeTpPhl TJIETEBO30B, TapaHTHDPYIOUke
€ro Tpoe3] ¢ I'Py30M, €C]H H3BECTHBl pa3Mephl Y4acTKa Ha
BbE3/e H Bhle3je.

ITpu onpeneneHds MWHUPHHB H (POPMBI NPOE3AOB, PajHy-
COB MOBOPOTA H JPYrHX NapaMeTpoB HeOOXOAUMO MOCTPOe-
HHE TPAeKTOPHH KPHBOJMHHEHHOTO IBHIKEHMS aBTONOE3[a.

B npakTHKe mepeBO30K cTapaloTcsl BBIOpATb NYTH JBH-
XKeHHusl ¢ BO3MOXKHO OOJbIIHMY PaJHyCcaMH II0BOPOTAd, UHOT-
Ia Jenalor o6be3Abl Y3KHX MecT ¢ KPYTBIMH HOBOPOTaMI,
B psiie CAydaeB NPOBOAAT IJIaHUPOBOUHLIe paboThl, NO3BO-
JIAIOLIHE NPeofo/eTh KpyTole Tosopothl. Ilpu pacuere mo-
JIOCHl JBHXKEHHS HeOOXOAHMO YYHTHIBATbL BEeJHYHHY 3aXHEr0
CBeCa, TaK KaK yBeJH4YeHHe €ro BeJeT K PACLIHPCHHUIO TO-
JIOCBI IBHKCHHS Ha BXO/JHOH CTAIHH IIOBOPOTA.

Ilast mjeteBo30B OTHOCHTEJNBHOE IpHpalleHHe MJIOMAAu
raGapuTHON TOJIOCH JIBHXKEHHMst B 3aBHCHMMOCTH 0T 6ashl
ban B CONOCTABJEHHH ¢ OIMHOUYHBIM aBTOMOGHJEM Xapak-
TEPU3YETCS CAENYIOIHUMH NOKA3aTeNsAMMU:

Ban,M..........l 8|16|30|36

AS, % ... .......| 5] 2]

B t1a6Ga1. 4 npuBeneHbl mapaMeTpbl, onpelesioLlHe Ma-
HEBPEHHOCTb TPYDOTPAHCIIOPTHBIX MAlIHH.

XapaKTepHOH OCOGEHHOCTbIO KOMIIOHOBKH TIIETEBO30B
ABJSAETCA BO3MOXKHOE H3MEHEHHe DPacCTOSHHA MEeMXAY TAro-
BBIM aBTOMOOHJeM H pocnyckoM. [Ipu yMeubuienuu Gasbl
y/1ydIlaoTcs MaHeBPOBble KayecTBa IJETEBO3a H BO3MOXKHO
ABHXXEHHE aBTONOEe3[4a C MEeHbIIMM DajJHycOM I[0BOpOTA.
Onuako ¢ ymeHbuleHHeM 6asbl yBeJHUMBAETCS 3aAHHH CBEC
Tpy3a, 4TO OTPHIATENbHO BJIHACT HA BEPTUKAJIbLHYIO BIUCHI-
BaeMOCTb Ha NepecedeHHOH MeCTHOCTH.

Tpacca mepesosok miereil Do/KHa BHIOHPATHLCS C yue-
TOM TeOMETDHYECKHX MapamMeDPpoB IJIE€TeBO30B, MPOrHGOB
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Tadanua 4
flapameTpsl MaHeBPEHHOCTH N1.1€TEBO30B

o S — & = > ©
& —_ o i-.- c\la :vl> -+
= & s} = oo} 0 0
= = = = = = =
na Gase aBTOMOGHJISI
TMokazaTenn
X ﬁ ha = ~
R R RS I =
slalil2la|s]s
= 2 b < b
55| %€ 35| =
MunuManebifi  paguyc 10BO-

poTa aBTOMOGHAS,, M . . . 12| 10] 10,8 12| 15| 15,5] 15,5

Basa, m:
ABTOMOGHIS b,. . 4,213,9|4,715,3{6,2]7,6]|6,05
asTonoesfa C rpy30M Bdn
npH:
L-48M . . . ... 36| 36| 36| 36| 40| 40| 40
L=36Mm. .. .. 27 27| 27 27| 30} 30| 32
Uucao ynpasisieMuix KoJec as-

TomMo6HAsS . . . . . . . . 2 2 2 2 4 4 4
Konest, MM . . . .. . | 17501 1820| 2000| 2030[ 2300[ 2375] 2200
basa pocnycke ED, MM ... — | 1100[ 1360} 1360| 1300f 1600| 1700
IHypuia ra6apuTHofi 1.0J0ChHI

JIBUKEHUSL (B M) TiDH T.OBO-

pote Ha 90° aas b,; 30 M | 14,5 13 | 14,5 18 16 18 18

MOABCCKU M Tpy3a, YKJIOHOB 11PpoHAA NYyTH H NPOAC/IbHLIX
paauycoB 3aKpyraenHil J0pOn.

HJsi Jiyunieit BepTHKaJAbHOH BIHMCLIBAEMOCTH  PEKOMEH-
LyeTcst yMclbllaTh 3aJHHUIl CBec rpysa B lpeiaeciax AcHyc-
KaeMblX Harpysok Ha nojBHxkHoIl cocTaB. las cyllecTBylo-
IIUX TIJIETEBO30B NpHU AJHHC NICPeBO3UMBIX mJjerel 24—48 m
JIONYCTHMBIIT 3aaHMH CBec AOJKCH HaXOAHMTLCS B Npejedaax
3—10 M.

OPFAHU3ALMA TPAHCMNOPTHOIO MPOLIECCA

Ilepen HauajgoM TpaHCNOPTHLIX pabor ueobxoanMo obeae-
OBaTb BCC NOABE3AHBIC JOPOTH 1 00Be31bl A5l BLIABJACHHA
BIIMCBIBAEMOCTH 11J1eTeBO30B ¢ rpysoM. Ilpn Goabuiux or-
KJOHEHHAX OT HOPMBLI HCOOX0AHMO BBIPOBHATH IPOAOJbLHBINA
npopuab U paclMpuTb JOpOTH. TpyOLl U CCKIMH B TOPHBIX
YCAOBHAIX PCKOMEHJyeTCcst TPaHCHOPTHPOBATL MO  BO3MOMNK-
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HOCTH B cyxywo noroiy. Ecau 1co6xoauMo AOCTABHTHL TPY-
Obl M CCKIMM B JOXKIAJAHBOE BpeMsi, Ha noibeMax Gosace 10°
YCTAaHABJAMBAIOT ACKYDPCTBO OJHOrO WJH [IABYX TPakTOpPOB
It 6y KCHPOBKH IL1€TCBO30B.

B 3aBHCHUMOCTH OT COCTOSIHHSI JLOPOTH, KPYTH3HbLI CKJOHA,
IPOTSIKEHHOCTH TPAHCIOPTHPOBKH NepeBO3Ka TPYObI U CeK-
ILHH AJHHOH 24 M ocyllecTBAsIeTCA:

a) OT KCJAe3HOAOPOXKHBIX CTAHUUIl A0 CBAPOUHLIX M HEe-
peBaouHbIX 0a3 — aBTOMOOMJDBHLIMH TPYOOBO3aMH;

6) or cBapoulbiXx 0a3 A0 YyYaCTKOB TPacchl ¢ KPyTU3HOH
ckJaoHa mo 156° um orT cBapouHbix 643 10 TMepeBajOUHBIX —-
aBTOMOOH/bHbIMH IIJICTEBO3dMH;

B) OT mnepeBatoyHbLIX 0a3 [0 y4acTKOB TpacCul ¢ KpY-
TH3HOH ckjoHa 15—20° — nJaeTeBo3aMH C TPAaKTOPHOH Ts-
ro.

Ha yuacTku Tpaccnl ¢ KpyTH3HOH CcKJOHa Gogee 20°
CCKUMH TPAHCIIOPTUPYIOTCst N0 0ODLC3AHLIM I CIICIHAALHO
COOPY2KEHHBbIM [Jsl 3TOH Uedd noJabe3inbv poporav. B oT-
OCAbHBIX CAyYasiX B KayecTBe NOIOJHHTCJABHOH THArH PEKO-
MEHIyeTCsl HCIIOJb30BaTh TPAKTOPL ¢ JcOedKoH, KOoTopble
nepeMelaioT TJICTCBO3Bl ydacTkaMu aauHoil 40—50 m ¢
OCTaHOBKAaMH JJs1 cOOCTBEHHOro nepevelleldsl 110 y4acTKy.

Has npezoxpaHenusi HOBCPXHOCTH TPyD H CeKUHil OT
NoBpexNeHUsT KOHHUKH TPYOOTPAHCIOPTHLIX CPEICTB CJeay-
et 000py10BaTL ACPEeBSAHHLIMH NOAKAankamu. [Ipu HeoOxo-
AMMOCTH NEPCBO3KM H30JHDOBAHHLIX TPY6 M CEKUNH KOHHKH
cHabxKalwTCcsi AepeBsSHHLIMH JOKCMENTAMH C ONOPHOIl TO-
BePXHOCTbIO LHJAHHAPUUYCCKOH dopMbl (Mo AHaMeTpy Tpy-
6ur). Ilpu mepeBosxe H30AHpPOBaHHBIC TPYOBI He JOJKHBI
MMeTh TOYCK COINPHKOCHOBCHHSL APYr ¢ APYIOM, JJs 4Yero
MeXAYy HHMU YCTallaBIUBalOT MsrKUe [POK/JafKH.

Boabuioit o6beM PpadoT N0 TPAHCNOPTHPOBKe YTHPO-
BAHHBLIX TPYS Obl BBLIMOJHCH IIPH CTPOMTEJNLCTBC Ta30Npo-
Boaa «bBpatctBo» u3 Tpy6 muamerpom 1420 mM. TpyO6ni
H30JUPOBaJH W pyTepoBaJy Ha IJIOLATKe, OTKYyI1a OAHHOY-
HbIC W30JIMpOBAHHbIE MU NMOKDPLITbie (hyTepOBKOH TpyObl Mie-
TeBO3aMH 110 aBTOJOPOTe HOCTaBJAAM K IIOJHOXKHIO Nepena-
Ja. 3aeck TpyOBl ¢ TIJ€TEBO30B  Tleperpy:ajd  Ha
aBToMoGuan MA3-543.

Ilasi mepeBo3KH H30.MPOBAHHBIX TPpy® Ha Tpaccy aBTo-
moOuTh MA3-543 oGopynosadu aByMsi Kouukamu, Ha xo-
HHKe npHuena OLLTH YCTAaHOBJEHLL XOMYTHI 2 H TOpIUCBbIE
3axpatel [ (puc. 8), 4uTo MCKJIOUUJIO TNepeMelllcHHe TPYO.
Kpome Toro, ObinH CMOHTHPOBaHbl MeTaJlJIHYECKHe Jexe-
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MEHTBl ¢ BKJaAbIIaMH H3 aBTOMOOM/IBHON MOKPLILIKY, obec-
neyuBaioline MJIOTHOE MPHJACraHMe KOHMKa Bcell mnoBepx-
HocTeio K TpyOe. Ilpaxrtuxa Inoxasafja, 4To Takol cnocol
nepeso3KH BHoAHC ol0ecneunBaeT cOXpallHocTh H30.IHpPOBaN-
HBIX TpYO.

B rtaba. 5 npuBeAcH [epcYeHb MCXAaHU3MOB, peKOMCH-
AyCMBIX 1151 MepeBO3KH TpyO M ceKUMi AHameTpom 1420 MM
B 3aBHCHMOCTH OT KPYTH3HbI CKJIOHA.

Puc. 8. Cxema Ttpaucnop-
THPOBKH  (yTepoBaHHBIX |
TPYO B TOPHBIX YCJIOBHAX

Ta6auua b5
lMepeuens mawun g nepesosku TPYO M cexkumin
PexoMelflyeMble MalIHHbI q*fl_crg% ';‘f%ee":(l’?ft"m"x
KpyTHnaua
CKJIOHA, npu gonue | TPH AmiHe
Fpagychl Tpy6bi 12 M| _CeKilMM
TATa4 T1e TCBO3 u ee macce| 24 M ¥ ee
| e,
o 10° KpA3-255B [B-202 2 |
«¥Ypan-375» TB-91 1 —
3UJ1-157K ITB-8 1 —
(3UJ1-131)
o 15° KpA3-255b T1B-202 2 1
J3T-250 T1T-30 3 1
T-100 2-P-15A 1 —
T-180 MT-30 1 _—
o 20° -9 INT-30 2 1
J3T-250 IT-30 1 —

[Tpuuensl g5 MepeBO3KH TPYS M CCKUME AOIKHBI HMETb
KpecToo6pasnylo CUenky, obecneunBaioliyo IBHXEHHE POC-
MyCKOB 10 ciefy Tsirada. [IpumensiemMble AJsi CHENKH cTa/lb-
Hble KaHaThl JOJIKIUDB HMeTb LIECTHKPATHLIH 3amac Mpovuo-
CTH. KpoMe OCHOBHOrO PCKOMCHAYCTCH /.8 CHUEIKH HMCTh
CTPaxOBOYHLIN KaHarT.

TpyObl v CCKHHH 3aKPCIIAIOTCH Ha KOHHKAX C [OMGLUIbIO
NoNepeyHo yBA3KH M 0653aTeNbHO CTPAXOBBIMH CTajbHDbI-
MH KaHaTaM¥ 3a TOPUbl TPy6 OT NPOROJBLHOro HepeMelle-
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Ta6auuma 6
TexHoNO HYECKHE TapaMeTPbl TPYOOYKIaAuuKOB

Tun Tpy6GOyKJAaAYHKA H BbIJIET CTPeJibl IIPH TOJLLHHE
CTeHKH TpYy6
12,5 MM 15,2 Mm
Tpys ?(2 3?:
w £ | peromengyemas) 2 3 = & | pexomenayemas| § 2
g < Mapka d=%|5 . MapKa =
5% TPYOOYK- Sz 2% TPyGOyK- 83 -
32 JajuHKka ZZ |58 JafyMKa Z 2 z
ge gEdlgE SEE
g2 $E5| S8 275
Tpy6a .. .| 4,5 TO01224B | 5,2 | 5,4} TO1224B | 4,3
TMaxer u3 AByX TpyH
npu pasrpyske . 9,0 TI530B 3,3 [10,8] TI1530B 2,8
T2040A 4,6 T2040A 3,9
[MakeT u3 Tpex Tpyod
npu pasrpyske. . . . [13,5| T2040A 3,1 116,2| T2040B 2,6
HOpsa T01224B| 3,5 Jea T01224B] 2,9
TpexTpyGuas ceKius
NpH NOTPy3Ke ee c pe-
pexsaToM Ha MNJIeTeBO3:
npH  TPaHCIOPTH-
pOBKe K IeTe-
Bosy . . . . .|13,5 TI1530B 2,2 | — — —
nocJsie repexeaTa 7.7 To xe 3,9 — — —
TpexrpyGHas cekuus
npy pasrpyske Hatac-
KHBAHHEM €334 HA
IPOJIOJIBHYIO OCb [uIeTe-
Bozaa . . . . . . . .13, T2040A 3,1 16,2 T2040A 2,6
Hsa TO01224B| 3,5 Hpa T01224B| 2,9
TpexTpyGHasi ceKLHA
I'PH ee 1IOTPY3Ke HaTac-
KHBaHUeM c3aju AJs
1apHOH rnepeBO3KH Ha
njeresose . . . . . .|13,5 TI1530B 2,2 116,2| T2040A 2,6

Mpumeuvarnus; |. Mapku TpyGOyK/JafuHKOB DCKOMCHIYIOTCH C YUYETOM HX
yerofiunnocTw Ans GesonacnocT pabor.
2. MaKcHManbHO AOTYCTHMbIE BbLIETHl CTPEJbi OmpefesieHbl C
YUETOM BO3MOMHOCTH DaGoTsl TPYGOYKJAAUHKOB € y/AAUHCHHBIMH CTDeJIaMH.

Husi. CKOpOCTbL ABMXMKCHHSI MallHH 1IpH HepeBo3ke TpyvO H
CeKIHH B ropuoi MeCTHOCTH He  J10J2KHa HPeBLIIATb
15 km/u.

[Tpn pasrpyske H cwJaiuHpoBaHHn TpyG H ceknuit HeoO-
XOAUMO IIPHHATbL Mepbl, obeclieduBaloLlie UX COXPAHHOCTD.
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3anpeinaercs c6pacuiBaTe TPYGH; MePEKATRIBATL TPYOHl H
CEKLHH pa3peuraercs TOJNBKO MO Jaram; TpyObl HyXKHO yK-
JaibiBaTh B wWTadens He OoJlee ueM B 1Ba pajAa, a Cek-
I -— B OJHH pAA.

[Tpu yxaaake Tpy6 H cekluil B wradens o usbexatine
HX pacKaTblBaHHsi Ha TOpUAax JABYX-Tpex Kpaiuux Tpyo
HIDKHETO0 pfjga ¢ KaxIo# cropoibl mrabeds yCTaHABJAHBA-
10T YYIOPBI H CKOOBI.

ITpi BeIGope Mapku TpyOOyKJAAAUHKOB AJd paboTbl .Ha
TpyGocBapouHoit 6asze ¢ TpybGamu anamerpom 1220 mm pe-
KOMCHIYeTCSl T0/b30BaThcsl Tabi. 6, HO ¢ y4eToM [aHHbIX
0 Harpyskax H MaKCHMaabHO AOMYCTHMBIX BblJIeTax cTpe-
Jbl. MHHHMAaAbHO HCOOGXOAMMbIE BLIIRTLI CTPEJbl, 34BUCSH-
IHC KaK OT TCXHOJOPHH, TaK M OT TaldapuToB TrIpysa H
TPaUCIOPTHLIX CPCACTB, NpUBeAcHbLl B TabdJ. 6.

[Torpyska tpextpybuoil cexuuyu TpyOOyKJA4IYHKOM Map-
ku T1530B Ha naereBo3 BbinoJHsgeTcs B CJAeldylouleM I10-
psiake (puc. 9):

! ol 715m
; I — T
T 4
J,.5M T £ ! /J ! ’| s
+ —— — Y
et ==}
__.I:l—_r_i‘r dﬂZM 3 - t I
k=7 — ‘
- JEM —

Piic. 9. CxeMa HOrpy3kH ¢ IHEPEXBATOM TPEXTPYOHOIl CeKUHH JHaMeT-
posm 1220 mm na naeteBo3 npu nomown TpyGoyKaaaunka mapxu T1530B:
! — pocnyck (npHuen); 2 — ceknuda;, 3 — TpyGOYKNauHK; 4 — TAroBblil aBTOMGOHIL

CeKI[HI0 TPAHCMOPTHUPYIOT NPH MHHHMAJIbHOM  BBHLICTE
cTpeabl TpyOOyKaAaJ4HKa MHMMO TpHuena BOJM3H eTo KoJe-
ca H yKJaAbLIBawT NepedHHM KONIOM H4a KOHHK aBTOMO-
OuJs;

CTPONOBOYHLIL Tpoc 0¢aAabadlT H  Ge3 paccTPONOBKH
HepeaBHraloT TpyObOyKaaAUNKOM K IpUIleIly;

BKJIOYAlOT Tpy30oBod GapalaH JebeakH, a 3zaTem CTpefo-
Boll Gapabal, NOJAHHMAIOT 3agHHi Kouel TpyObl ¢ rpyura
H YKJAaAbIBAIOT Ha NPHILeH.

Pasrpyaka u ckaagupoBaHHe  TpyObl  AHaMeTpOM
1420 MM Ha cBapounbix 0asax OCYLUECTBJSIOTCS ¢ TO-
MOUWbI0 KpaHOB MM TpyGoykaaauukoB T21530, T3560A
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unn K-594, o60opynoBaHHBIX TOPUEBLIMH 34XBaTaMM MapKHu
3T-1421.

CrponoBouHble cpexcTBa [0JKHbBl ObiTb 3aBOIACKOTO H3-
rotoBiaeHus. [lpu MccTHOM HX TIPOM3BOACTBE 0cofoe BHHU-
MaHHe 104KHO OLITh 00palllcHo Ha TWATeJAbHbIE 3amJeTKH
KOHILOB KaHaToB.

IMpu crpoureancrse Tpy0ONpoOBOAOB B TOPHBIX YCJAOBHSAX
pa3feabHBIM COCOGOM HCIOJB3YIOT TPYOB!, H30JHPOBaHHBIE
B 3aBOJACKMX YCJHOBHAX MJH Ha NOJycTalHOHApHBIX H30.-
IIMOHHBIX YCT4HOBKAX B TPACCOBLIX YCJAOBHSAX.

Tax, npu CTpoOHTCALCTBE Ta30NpoBOAA  AHAMETPOM
1420 vv B ycjoBuax KapnaT uIHpoKo NMPHUMCHAJIAChL U305~
IlHOHHas ycTatoska YH-141.

Ilpn coopy:xeHud MarucTpadbHBIX TPYOONpPOBOAOB H3
M30JAHPOBAHIDLIX TPYD H CCKLMH TPAHCNOPTHLIC il NOTPY304-
HO-Pa3rpysouible paboThl HMeEWT HCKOTOpble 0CODEHHOCTH.

[Tpu norpyske u pasrpyske H301HPOBAHHBIX TpyG 0ObLIY-
HOM AJAHUDL, AJAHHOH 24 M If H30JMPOBAHHLIX TPYOHBLIX CeK-
UMH HCOOXOAHMMO MpPHHMMATL Mepbl, oGecrneunBalollte Ieso0-
CTHOCTL HM30JALHOHHOrO NoxpblTHa. Heab3a nonyckathb
yaapol Tpy6ul o TpyOy, O CTOHKM Npuuenos, cOpachiBaHHe
Ha NOBCPXHOCTL TPy TaKeJAa)KHLIX IpHCOocobacHMi H AP.

Crpeanl TpyOOyKJAaIUHKOB, pafoT4IOHIHX € H30JHPOBAH-
HbIMH TpyGamu, JOJKHB ObITh TTOKPLITBI aMOPTHIHDYIOLIH-
MH OODE3HICHHDIMH NpPOKJAaAKaMH TOJUIMHOH He MeHee
20 vM.

[Tpu cxaazupoBanun Tpy6G C 3aBOACKOH H30JAIMCH B
cel/Io HCOOXOAMMO MeKIY psilaMH TPyO TPHMEHsITh TaKkkKe
aMOPTH3IUpPYIOLWHE NIPOKJAaAKH. BeicoTa wtabeass Tpys (no
YCAOBHSIM TCXHHKH 0€30MacHOCTH) HE A0dXKHa NpeshIaTh
3 M. Tpy6ui anavertpom 529 MM M MCHblero JgHaMeTpa
MOXHO CKJIAaAHDPOBATh APYT Haj APYroM, HDHMCHSIST MeXAY
HMMH ZlepeBsiHHble [POKJAJKH C KOHLEBLIMU YIIOpPaMH.

ITpu BHIrpY3Ke M3 KeJEe3HOAOPOXKHBIX IAATHOPM H HO-
JYBATOHOB  OJHHOYHBIX 24-MeTpPOBbIX TpPYy6 AMaMETPOM
1420 MM caeayer mpuMeHsTh Kpaub: K-631 na mHesmoxo-
JIECHOM X0y rpysonoabeMnocthio 63 T n 3-2508 na ryce-
HHYHOM XOAY IPY30T0 1 LEMHOCTbIO 60 T.

Pasrpysky 24-merposbix Tpy6 auamerpom 1220 MM #
MCHbIE PEKOMEHAYeTCSt TPOH3BOAMTL [HCBMOKOJCCHBIMH
kpanavn KC-6362 rpysonoabemnoctoio 40 T uin MORHpH-
UMPOBAHHBIMH  KpaHaMH A5l CEeBCPHBIX ycaoBHi#
KC-6362X 1.

[Ipn makeTHoit pasrpyske Tpy6 auamerpom 530, 720, 820
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i 1020 MM HeOGXOAMMO HONOJNB30BATh KPaHBl IPY30NOABEM-
noctbio 60 T.

Ha cBapounoit 6a3e nzonupoBaHuble TPyOLl AAHHOR 12 M
pasrpy’aiT ¢ II0MOULbI0 TPYOOYKJIaAYHKOB, OCHALIEHHBIX
TOPUEBbIMH HJH 3JCKTPOMArHMTHBIMH 3aXBaTaMH.

[Tpu nepemellenuy ¥ TNOTpy3Ke Ha IIeTeBO3 TPexTpyos-
HbIX CCKIMA W3 H30/HPOBaHHLIX TPyOG ua cBapouHoH Oasc
MOTYT TNPHMEHSTLCH CJAeAYIOLHC TEXHOJOTHYECKHE CXCeMbl:

OJHUM OCHAUICHHBLIM 3/IEKTPOMarHHTHBIM 3aXBATOM TpPY-
OOYKJIaJ4MKOM MapKH:

Ans Tpy6 auamerpoq 529—820 mm . . . . . ., . . . . . TI530B
Ans Tpy6 Amamerpom 1020—1220 mmM . . . . . . . . . . T3560A
(TA-25C,
K-583H)
AJA TPYG ;mametpom 1420 MM . . . . . . L L .. L. K-594

ABYMsi OCHALEHHbIMH TOPLEBBIMH 3aXBaTaMH HJH MSIT-
KHMH ITI0JIOTEHUAMH TPYyGOyK/IaQunKaMu MapKH:

ans Tpy6 fuamerpom 519—820 MM ., . . . . . L L L L. T1530B
Aas Tpy6 muamerpoM 1020—1220 mm . . . . . . . . . . T3560A
(TO-25C,
K-583)
Ana TpyG puaverpom 1420 MM . . . . L .. L L L L L K-594

OJHHM TPyOOYK/JIaJUUKOM B ABa NpHCMa.

Janupli cnocoG MoxeT ObiThb IIPHMEHEH TOJIbKO B CaY-
yae, KOrja Ha IJIeTeBO3 TPY3UTCH OAHA CEKLHA.

Hast rpy6 puamerpom 1220—1420 Mv MCIOAB3YIOT TpPY-
6oykmaguuk K-594, ocHaulenHblil TOPUEBBIM 33aXBAaTOM HJH
MATKHM moJoTeHueM. B stov cayuae TpyOoOyKJAaAUHK ycTa-
HaBJHBAETCS Yy KOHLIA CEKIUH, IPUNOAHUMACT CrO H IOJbe-
MOM CTpeJbl yKJaAblBaeT Ha KOHHKH NpHUCNA MNJAeTCBO3a.
3areM TPYGOyKJamuuK ilepeMellaencs K JApYyroMy KOHILY
CeKUMH H BLINOJHSET aHAJAOTHYHYIO OfepallHio.

Pasrpysky u packiagky H30/HPOBAHHBIX TPy6 M CeK-
UHH Ha Tpacce OCYLIECTBJSIOT TOAbLKO HA UHBEHTAPHLIE Aec-
peBsnHble JexkkKH 3 (puc. 10), 3apaHee ‘pasiioxKeHHble
BA0J4b Tpacchl. Ha Jexkax H0JxKHLI HaXOAHTBCA MITKHE
AMODPTH3UDYIOIHE TNPOKAAAKH 2 W AEPEBSHHbIC YIOPHLIC
KAdHbA 1.

Pa3rpysky u pack/aiaky Ha JIeXKKH H30JAHPOBaHHBIX
TPyO AJauHON 24 M n TpyOHLIX CeKUH# AaHHOI 36 M MOXKHO
(ZCle.eCTBJIHTb Mo CJACAYIOLUHM TeXHOJOTHYCCKHM CcXeMaM
puc. 11):
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OLHNM OCHAall{eHHBIM 3JeKTPOMAarHUTHBIM 3aXBaTOM TpY-
6oykaaguukoM MapkH (puc. 11, a):

Ans Tpy6 AuametpoMm 529—820 MM . . . . . . . . . . . T1530B

Jast Tpy6 amamerpom 1020 mm . . . . . . . . L L L L. T3060A
(TH-25C,
K-583H)

&ns Tpy6 Auamerpom [220—1420mMm . . . . . L, L L. K-594

IpH 3TOM cxeMe TpPyOOYKJaAuHK TIOJHHMAaeT CeKIHIO 34
cepelHHy H HOC/Je OTBbe3Jd IVICTEBO3a IoJaeT K JcxkKKaM 1l
yKJaIblBaeT Ha HHX;

Puc. 11. CxeMpl pasrpy3ku M pacKaaJKH H30JHDOBAHHBIX TPYG H TPYG-
HbIX CeKlnH

AByMs OCHalleHHbIMH TOPHEBbLIMU U KJCLIEBBIMM 3aXBd-

TdMH HJH MSTKHMH NOJOTECHIlaMH pr60_VKJIa;'ZLLIHKaMH Map-
ku (puc. 11, 6):
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Aast Tpy6 muametpom 529—820mm . . . . . . .. . .. TI530B

A Tpy6 nmamerpom 1020—1220mm . . . . . . . ... T3550A
(TH-25C,
K-583H)
ans Tpy6 msamerpom 1420 mM. . . . . . . . . .. ... K-b9%4

B 3TOM cay4dae zABa TpyOoyKJamdnka OAHOBPEMEHHO
noanMamT TpyOy HJH CeKIlHlo 3a 00a KOHIA; NOCIC OTbhe3-
43 1JIeTCB03a NOJAAIOT €€ K JICKKAM M YKJaAbIBalOT Ha HUX;

ONHHM OCHAallleHHBbIM TOPLEeBLIM M KJelleBbiM 3aXBaTaMH
WIH MSTKHM [OJIOTeHUeM (B cjydae, €c/iM Ha IJETCBO3e
oaHa Tpyb6a mau cekuus) TPYOOYKJATUYHKOM  MapKu
(puc. 11, 8):
st TpyG muaMerpoM 1220—1420 MM . . . . . L L L L. K-594

npu paboTe MO AaHHOH cXeme TpyOOYKAaIYHK CTAHOBHT-
¢l Y ONHOTO KOHLA WJH CCKIHH, TIPUNOAHHMAET ero H la-
KJIOHOM CTpeJibl ONYyCKaeT Ha JIeXKKY, 3ateM TpyOoyKaaiHK
llepeMelnaeTcsi K APyroMy KOHIY CeKLHH H BLIOJHAET aHa-
JIOTHYHYIO OTlepalHIo;

OJHHM PpacHoJiCKEHHbIM Ha I10J0Ce pPbIThS TPAHIUCH H
OCHALIEHHBIM TOPUEBHIM 3aXBAaTOM HJH MAFKHM  MOJOTEN-
neM (B cayuyae, ecJu Ha IVIETCBO3C HECKOJIbKO TPyd Hau
cekiMi) Tpy6oyKaaguuKoM MapkH (puc. 11, &):

aast Tpy6 nuamerpom 529—820mm . . . . . . . .. . . TI530B
Ang Tpy6 amamerpom 1020—1220 mm . . . . . . . . . . T3560A
(TO-25C,
K-583)
s TpyO amamerpom 1420 M . . L L L L L L L L L L, K-594
FMABA 3

3EMNISAHBIE PABOTbI B TOPHOW MECTHOCTH

3emasuble pa0oTLI TIPH COOPYKEHIH TPYGONPOBOIOB B rop-
HOH MECTHOCTH BKJIOUAIOT: BCKPBLILIHBIE PaGOTLI, YCTPOIiCT-
BO BPEMEHHBIX AOPOr H NOABE3A0B K Tpacce; YCTPOICTBO
10J10K ¢ 6YyPOB3PbIBHBIMH PaBOTaMH 110 PLIXJEHHIO CKaJablio-
FO TPyHTa 1l ero pa3pabOTKOH 3eM/epONHHBIMH MalllMHaAMIi;
paspaGoTKy Tpamiucli Ha NMOAKAX; 3achllIKy TpaHuici 1
oopvaenne Baaika.

I[lpu paspaGoTke 11 sacuilike Tpaumed BuIIOMIIOTCH BCe
HCOONOAHMbBIC MEPONPHATHS, KOTOPble OCYUIeCTBASIOTCS 1Pl
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BCACHHH TakKHX xe palboT B CKaJbHbIX PYHTAaX Ha paBHUH-
HOH MECTHOCTH.

[Toiku B 3aBHCHMOCTH OT CBOHCTB TPYHTOB KOcCOropa
yeTpanBaoT 0e3 phiIXJeHUs TPYHTA WM C TIpeiBapHTe/ib-
HBbIM PLIXJeHHeM CKaJblibiX NOPOA B3PLIBHLIM ClIOc060M.

B nanuofi rnaBe paccMaTpuBaeTCst TEXHOJAOTHS MNPOBe-
JeHHsT 3CMJAAHBIX paldOT B MATKHX TIpynTax 0¢3 phIXJeHHS
UX B3pLIBOM.

CTPOUTENLCTBO AOPOI U NOABE3AOB

s nepeiBHkKeHns 3emJaepoiiHOll 1 TPaHCNOPTHOH TCXHHU-
KH, & TAKKC MalluH MCXalU3UPOBAHHOH KOJIOHHLI TIPH COO-
PYKEHHI MarucTpajdpHblx TPyOONpOBOJIOB B TOPHLIX pafo-
Hax YCTPaHBaKTCs AOPOTH H NOABLE3ADLI.

Bpemennble BLOIBTPACCOBLIC AOPOTH H 1101De3bl K HHM
COOPYXKAIOTCS OHHOBPEMEHHO C YCTPONCTBOM  TOJOK  AJs
npoxJanky Tpybonposodos. Ilepen Hauasom paboT 1Mo €OO-
PYXKeHuio BPCMEHHLIX A0POr U MOABC3MOB IpeABapHUTEAbHO
VAQJASI0T HABUCAIOUIMC CKAaJbl U KaMHH, a4 TakKxkKe NpPOBOAAT
NPoOTHBOOOBAALHble W IIPOTHBOONOJ3NCBble MEpPONPHATHSA.

IMapamerpsl gopor Ha3HayalOT B 3aBHCHMOCTH OT IIPH-
HAITBIX AJs1 COODYXKEeHHS AaHHoro oObeKkTa TPaHCIOPTHLIX
CPeACTB H CTPOHUTE/JALHON TeXHHMKH, HHTEHCHBHOCTH M 00beMa
IPY30HePeBO30K, CPOKa ¢AYXKOLI AOPOT M MECTHBIX YCJIOBHH.

Iloporu Ha moJkKax ycTpauBawT, Kak NpPaBWo, OLHO-
NYTHLIMH C UIHPHHOI NMOJOCH ABHXKCHHA He MCHCE TyCeHHy-
HOTO HJIM KOJIECHOrO X0/[4a HCIOJb3yeMbLIX Ha Tpacce TpaMc-
IIOPTHLIX H CTPOHTEAbHBLIX MAUHH; OOLIYHO WHPHHY AODPOTH
npuHuMmaiotT oT 3,5 10 4,7 M ¢ o6ounnoi 0,5 m.

ITIponobHble YKJOHLI BPEMCHHBLIX AOPOr HA CAOMKHBIX I
nepeceyelnblX y4acTKax MeCTHOCTH ¢ HeOOJMbIIHM [BHXKE-
HHEeM TpaHCIIOpTa [OIYyCKaeTcst YCTpauBaTh He Gogaee 9%.
B oraeipubix cayuasix MpH COOTBETCTBYIOLleM TeXHHKO-IKO-
HOMHYECKOM OBOCHOBAHUH YKJAOHB MOTYT OblTh 10 15%.
Panunycel 3akpyrJienusi fopor B mJjaHe JOJKHB OblTh He
venee 15 M; npu paanyce no 60 m popory caeayer pacuiu-
puTh Ha 1,4—3 wm.

JIpH coopyKeHuM BPCMCHHBIX JOPOT B CKAJblBIX TPYH-
Tax CrCUHAAbHOTO MOKPLITHS He YCTPAHBAIOT.

IMpoduas goporu GopMUPYIOT BHIpaBHABAHMEM MPOAOJIb-
HBIX W NONEPCUHBbIX YKJOHOB MECTHOCTH OVyJbl03CpPaMH,
CKpenepaMu u rpefilepaMH, a OKOHYaTeJbHYI0 MJIAHUPOB-
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Ky d npodHaupoBanue 10JOTHA AOPOTH BHINOJHAOT Tpei-
depaMH.

[Tpn oTchinKe MOJOTHA AOPOrH C HCHOAbL3OBAHHEM TDyH-
TOB H3 De3CpPBOB, (PacnoJIOKeHHBIX Ha paccTosnuu OGoviee
100 M oT mecTa npou3BoAcTBa paboT, TPYHT TPAHCIOPTH-
pyoT aBtocamocBasamu 3HWJI-585, KA3-600B. Ilorpysky
rpyHTa B CaMOCBaJbl H3 De3ePBOB BBHINOJHAIOT OLHOKOBIIO-
BBIMH IKCKABaTOPaMH.

Inst BLipaBHHBAHHA TOJOTHA JOPOTH [PH HAJHYHH Me-
CTHBIX MaTCPHaJOB IedecooGpasHo yCnpauBaTh MOACHIIKY
TOAUMHOH 5—6 cM M3 Hle6GHA WM KaMeHHON MeJjoud C
KPYMHOCTBIO TPaHYJOMETPHUCCKOTro cocraBa He OGojec 30—
40 mm. Iloachimka MOXET BBLINOJHSITLCS ¢ YIJOTHEHHEM H
0ce3 nero.

Ilpoesxyio uacTe Aopori OOLIUHO pacloJaraloT He Ha
HACBLITHOM, & HAa MaTepHKOBOM TpyHTe. B cayuac ucnoab3o-
BaHUsi AJs Tpoe3xa HAacChIIHOH YacCTH JI0JAKH I110JyHACHINH-
[OAYBBIEMKH [OJ51 ofeclicuenus YCTOHUMBOCTH YCTPaHBalOT
YCTYIBl B CKaJjde WJM ClelHajbHble MOANOPHBIC CTEHKH.

TToawesan kK noaxaM, Kak NPaBHJIO, YCTPaHBAOT TNocae
COOpY/KEHHUA TNOCJACIHMX C Ue/blo YTOYHEHHs pailoHallb-
HBIX MCCT HX COIPSKEHMUS.

[Toabesabl X MOJKaM MOTYT COOPYKATbCA KakK B Hanpa-
BJEHHH, COBNAJAIOLlEM ¢ HamnpaB/deHHeM Tpacchl, TaKk H
NCPNCHAUKVASPHO K Hell.

[loxnwesanbie fopory BHIGHPAIOT Ha OCHOBAHHHU TLLATEdb-
HOro anajausa MCCTHBIX ocoGeHHocTed pedbeda H BPEMeHH
POM3BOACTBA padoT Ha aaHHOM yuactke. Mx ycrpausaior
B MecCTaX, YA0OHBIX MUt TI0AX0[4a KAK CYCeHHUHOTO, TAK H
KOJ/IECHOTO TPaHCHOpPTa.

MenxoBoaHble PCUKH OOBIYIO NpPenaoaAeBalOTC  BOPOI
MallMHaMH Ha TYyCCHHUYHOM XoAy. sist mpoxoaa TeXIUKH
uepe3 Hyplibic MHOTOBOAHLIC PeKH, a TaKxe B NEPHOA Be-
CeHHErO naBojKa, Korja B pe3yJabTaTe Taslius CHera ypo-
Belib BOJALI B PCKAX 3HAYHTENBHO TOBLIIIAETCS, HCOGXOLHMO
¥CTpauBarb CrneluajvHble Nepeesibl, KOTOpbie BLINOMHSIOT-
Gsl NIPCHMYUICCTBCHHO H3 MECTHBIX MaTepHaJloB, a B OTBeT-
CTBCHHDBIX MECTAX H3 MeTalalucckHx Tpyo.

COOPYXEHUE NMONOK B MAMKMX TPYHTAX

Tpaccwl varneTpaabHbIX TPYGOIPOBOOB B TOpPHBLIX paltonax
HMCIOT pasauunoc nanpasienue. OHM MOTYyT GHITh TPOJO-
KeHbl NapadJeiblo ropu3oNTaaAsAM, 1104 YIJIOM M MepleH-
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AMKYJSPHO K HitM. [IpH 3TOM y4acTKH TPACChl MOTYT HMETH
ONepeyHyio H NpPOAOJIbHYI0 KOCOTOPHOCTh MECTHOCTH.

Pa6ora 3cMaepoHHbIX MAUMH Ha TYCEHUYHOM M NHEBMO-
KOJCCHOM XOAY BO3MOXHAZ Ha y4yacTKaX ¢ NONEPCUHBIM VK-
foHOM He cBbliie 8° H C NPOJOJBHBIM YKJIOHOM He GoJee
15°. B »Tix upedacaax 3eMJaslble paboThl  BHITOJHSIOTCH
06bUHBIMH MeToAaMH. Ha kocoropax ¢ momnepeyHblM YKJO-
HoM BoJee 8° pafora 3eMJIePOHHBIX MAlllH{ CTAaHOBHTCH 3a-
TPYAHUTEILHOH, 2 HHOI/IA HEeBO3MOXHOH.

Jlast ofeciecyendss YCTOHUHBOCTH PaboTaiOUIMX MAIUUH H
BBIMOJHCHHUST BCeX CTPOHTEAbHLIX IIPOILECCOB I1IpH COOPYKe-
HuH TPyGONpPOBOAOB Ha TAKHX y4acCTKax YCTPaHBAIOTCs IO-
kH. KoHCTpyKUHS H mapaMeTpnl HX OfnpelefsioTcs B 3aBH-
CHMOCTH OT nMaMeTpa Tpy6, pasvepoB TpaHUICH H OTBalOB
rpyHTa, THNA TIPHMEHdeMbIX Mall¥H H METOJO0B JPOH3BOL-
cTBa paboT.

TTosky B 3aBHCHMMOCTH OT peabeda MECTHOCTH M Xapak-
TEPUCTHKH TPYHTOB, CJaralollMX CKJAOHbI, MOTYT yCTpa-
BATbHCA B BBIEMKC HJM INOJYHACBITH-TIOJYBLICMKE.

B uesasix yMenpliennss oobeMa 3€MJAHBIX paboT 1NpH

yCTPOHCTBE Bpe3KH CJelyeT AJs NPOXoJda CTDOMTEJbHLIX H
TPAHCNOPTHBLIX MAUIHH MAaKCHMaJbHO HCNOJb30BaTh, /e
3TO BO3MOXKHO, IIOJIOTHO ToayHachinu. [Tostomy moaku B
ropHbIXx palioHax HauboJee 4acTo yCTPaHuBalOTCA B NOJyHa-
CHITH-TIOJy BHIEMKE.

Onsg nocTHkeHus MHHHMAJbHOM UIMPHHBL IOJAKH H CO-
KpalleHus1 o6beMa BPe3KH TPYOGONpoOBOJ B FOPHLIX paitoHax
COOpYXKAIOT MO cXeMme, OT/IHYAloILeRcs OT cXeMbl ITPOU3BOL-
cTBa paboT NpH NpoKJalke TPyGONMPOBOJOE B  OOGLIYHBIX
yCJIOBHSIX.

[Torkn B 3aBHCHMOCTH OT CBOHCTB TPYHTOB KOCOropa
yCTpauBaloT (C3 PLIXJeNHsl TPYHTa MM ¢ NPeABaPHTCILHLIM
PBIXJIEHHeM CKaJbHBIX MOPOX B3PLIBHLIM CIIOCOGOM.

Ha yuactkax Tpaccel ¢ MuuepadbHbiMi rpyHtamy [—
1V rpynn wiu paszbopHoit cka/Joi pa3paboTka MOJOK Npo-
M3BORMTCs €3 NPCABAPHUTCIbHOIO PLIXJACHHS TPyHTA B3PHl-
BOM. B HCKOTOPBIX CJyuasix DBIXJCHME TAKHX [PYHTOB NpH
VCTpONCTBE MOJOK BBINOAHAETCS KOpueBaTedsiMH.

3emJsiHble paGOTLl MO yCTPORCTBY MOJIOK B 3aBHCHMOCTH
OT KOCOrOPHOCTH YYacTKa TPAacCChl H MECTHLIX YCJAOBI Bhi-
MOHSIOT GVabJ03€paMH HAH SKCKaBaTOPaMHU.

Ha ywactkax ¢ nonepeunbim yxJaosow zo 15° paspa-
GOTKY BBIEMOK B Pa3pLIXJCHHBLIX CKaJbHBIX I'DYHTaX CAeny-
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eT MPOH3BOAMTH Gy/bJ03epaMH NONEPEUHBIMU HJIH NPOROJb-
HBIMH X0daMu K ocu Tpacchl (puc. 12, 13, 14).

[Tpu 3HAuUHTEABHOH UIHDHHC IIOJKH MOnepeuHas paspa-
GOTKa I'PYHTa BulToAHseTcs AByMsa Oyablosepavu,

JopaboTKa 1I0JKH 1I e¢ MJAaHHPOBKA MNPOU3BOAATCH 11PO-
10JbHBIMH Tpox0oaaMu Oyabao3epa ¢ NocaoHHOR paspabort-
KO rpyHTa H llepeMelleHHeM €ro B NOJyilachilb.

Ha nonepeunnix ykjaoHax ao 15° noJjxs oGblyHO paspa-
6aTbBAOT 6Yyabjo3epaMu no AByM cxeMam. Ilpu pabore mo
nepBoi CXCMe — MNpPOJOJIbHBIMH KOCBIMH XO#LaMH
(puc. 15, @) — rpyHT pa3pabaTbiBaeTCs NOC/JAOHHO: cHaua-
Aa caolt / Ha JJMHY OXHOrO 3ax0Aa, 3aTeM GlIoH 2, 3, 4 1
Tak A0 Tex MOp, loka He OGyAeT mepeMclliell B OTBajJ BecCh
rpyut. dauna 3axomga upunumaercs B npegeaax 100 M.
[Tocsae pa3paGOTKH 4aCTH HOJKM Ha TOJAHBIH NPOQHIAL Ha
OJHH 3aX0J NpUCTYNAalT K pa3zpaboTke caefyloulero ydacr-
ka u T. 4. [Ipu palGore no panHoil cxeme Oy.JbRo3ep nepe-
MellaeT FPYHT BJOJAbL OCH TpyOOnpoBoja, CMellas ero B OT-
BaJq M jAejas npd 3Tom HebGoabuive passoporn. Hedocrart-
KOM CXCMEI fIBJASIETCSI TO, UTO OAHH H TOT XK€ TPYHT IPHXO-
AMTCA HCpeBaduBaTh HeCcKoJbKo pas. HecmoTps na svo,
cXeMa OKa3bIBACTCsl MPAKTIUECKH BO3MOXKHOH 1IDH YCTPOi-
crBe MOJKH Ha KpyToMm kKocorope. [lpu npogosbHofi paspa-
GOTKe 4acTo HCIOJIb3YIOT ABAa HJAd TpH Oyabrosepa, Kax-
ALl U3 KOTOPBIX paboTaeT Ha OZHOM CJOe.

Bropas cxema npeanosaraer paboTy Oyabjaosepa fone-
PEYHLIMH XOAaMH ¢ HC3HAUMTEJAbHLIM 00beMOM NPOAOABHDLIX
pa3pa6otox. [locnenoBaTeNbHOCTL CHSITHA  C/J10€B TPYHTA
nokaszaHa ua puc, 15, 6. Cuavaga cuuMator ciou [, 2, 3
4 (momepeunbIMH XOZaMH), 3aTeM yOuPAIOT TPYHT B 30He
5 (MpOZOJIbHLIMH XOJaMi), [IOC/e Yero CpesalnT cJoit 6.
Caoun 1, 2, 3, 4, 6, 8 u 10 6yabmo3ep paspabatbiBaer Ge3
pPa3BoOpOTOB (BO3BpAlllasich K HCXOJHOMY pyOexy 3aaHuM
xofom). InuHa yyacTka mosaku, pazpabaTtsiBaeMoil ua noJ-
Hylo ray6uny, cocrabiasier 100—150 v. OgHako B KaxaoMm
KOHKDeTHOM cJjlyyae OH4 Ha3HauaeTcsi B COOTBETCTBHH C
OOILEH TCXHOJNOTMIECKOH CXeMON BBITNIONHEHHS 3eMJSHLIX H
VKJAazounubx pador.

ITpn 6oablKX 06BEMaX 3eMJSTHLIX PaboT HCHOJb3YIOTCS
ABa Oyablo3cpa, KOTOpble BeAyT pa3paboTKy NOJKH C ABYX
CTOPOH NIPOAOJAbLHBIMH [POXOfAMH HABCTpeuy ApYr APYTY.

Ha yuacrkax, rme paspaoTka TrpyHTa BbINOJHsETCS
AByMsa Oy bAo3epaMy, 4acTO IIPUMEHSiETCsl cXxeMa padoThl,
NpH KOTOpoH oaMH Oy/blo3ep <cpe3acT W INepeMewLiact
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Puc. 12. Cxema paspa6oTku noJok 0yabjo3epaMi Ha CKJAoHax ot 8 .10
15° nonepeuHbIMH TIPOXOAAMH
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Pic. 13. Cxema pa3paBoTKM [OJYBBIEMOK-NOAYHACLIIEN HA  KPYTHIX
CKJIOHAX NPOROJbHLIMH MpoXoi1aMu Oyiblo3epamil:
1 — ydactok Habopa rpynta; 2 — HeCOPOWIERHBIT TIPYHT
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Puc, 14. Cxema pa3paGoOTKH [OJKM Ha Kocorope Oyiiblo3epoM Bep-
THKAJIbHBIMH CJAOAMH BLOAb OCH TPacchl

Puc. 15. CxemMa TexHoJoTHH OTpPaboTKH HOJKH Gy/bLo3epamu:
a — MPOAOJLHBIMH XOKaMH: 6 — MHONEPEeYHBLIMH XOXaMH
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rPYHT B Hachillb, a BTOpPOi jAopabarbiBaer H TJIaHHpyeT
npogu/b MOJKH.

Ha KpyTelx Kocoropax ¢ YKJoHom Oosee 12-—15° mast
pa3paboOTKH Pa3pLiX/JEHHOro IpyHTa NpH YCTPOiiCTBe MOJOK
cjaelyeT NPHMEHATb OJHOKOBLIOBbIE 3KCKaBaTOpLl, 000py-
JOBaHHBlEe <«OPAMOfl JonaToily. JKcKaBaTop, nepemeliasich
BIOJIb Tpacchl, pazpabaTeiBaeT TPYHT B Npeaesax HOJyBHI-
€MKHM 4 OTCBbIfIAa€T €r0 B HACBINHYIO yacTb NoAaxky (puc. 16).

Ila nonepeunnix u npo-
NOJbHBIX YKJAOHAX paspa-
60TKa TMOJNKH HMeEeT HEKO-
TOpbIC OCOOEHHOCTH.

Ha yuyactkax ¢ npo-
JMOJBHBIMH  YKJOHAMH, He
MPeBLIUIaOHIUMH Cnp, H HO-
Haapagnene nepeunbiMH  YKJIOHaMH JO
TOUMEHUE

25-—30° orpaGoTKa MNOJKH

MOJKEeT OCYLIECTBAATHCH

— OyJpao3epaMy TIPpOAOJAbLHBI-

— MU xoaaMH 0e3 3akpeIie-
}__

nus. Eciau  npoaosbHBIN
YKJOH He mpeBbiwiaer 8°, a

— nonepeunsiii — 25—30°, To

Puc. 16. CxeMa paspadotku no- Gyaposcp MoOxKeT pabo-
J1YBBIEMKH-ITONYHACBIIH OJHOKOB- TaTh H NONEepPeYHbIMH xola-
LWOBLIM  3KCKABATOPOM: Mi. OQHAKO B 3TOM cayyae
1-BbleMKa rpyHra; 2—oTBaJ TrpyHTa PE3KO BO3pacTaer H3HalIH-

BAGMOCTh XOJOBOH 4acTH.
Caenyer OTMETHTb, YTO BooOGlle MpH padoTe HA CKAaJILHBIX
FPYHTax XOJ0Baf 4acTb (OCOOCHHO TYCEHHMIBI) TPAKTOPOB,
6y/bA03epOB M3HAUIMBAeTCsl OdeHb ObicTpo. [ycenuipbi
pByTCs, Kpasi 6aliMakoB HX CTHPAIOTCS H JOMAIOTCH.

Ha npogoabHbix yKJOHax OoJjblie NpeaesnHbiX, HO He
npespimatomiux 30°, 1 monepedHblXx yKJIOHAX Lo 15° moskd
MOXHO paspalaTeiBaTbh 0yJbA03CPAMH NPOJOABHBIMH XOLA-
MH NOCJ0HN0 6e3 3aKPCNACHHS.

Ecan nomepeuynsle ykaAOHLI Godee 15—16° a npoposn-
Hble — GoJee onp, TO pa3paloTKa I0AOK Oyaplo3epaMiu
CTAHOBHUTCH KpailHe CJa0XHON. B Takux ycaoBasix TOJKH
pa3pabaThiBAlOT 3KCKaBAaTOPOM, KOTOPLI 3akpemssiioT o-
HUM HJAW ABYMsi TpaxkTopamu (unu OyJbgosepom) ¢ T1oO-
MOUIBIO OAHOro HJH ABYX TpocoB. Cxema oTpaloTKH NMOJKH
5KCKaBaTOPOM nokasaHa Ha puc. 17. Dkekanatop paboracT
cBepXy BHHU3. Bo MHOrMX cJy4dsx JOCTaBKa ero Ha Bepx
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KOCOTOpa IpeicTaBaseT Gobline TpymHoctd. Eciu  HeT
BO3MOXIOCTH JOCTaBHTL 3KCKaBaTop OOXOAHLIM DyTeM, TO
Ha BepX KOCOropa NoJHHMaioT Oy/blo3ep (OAHH WJIH CBS-
3aHHBII TPOCOM C TPAKTOPOM), M OH OTpabaTbiBaeT Y3KYIO
NOJIKy WHpHHON 2—3 M, onycKasice cBepxy Buu3. ITo yer-
POEHHOII TaknM 00pa3oM I0JKe 3KCKaBaTop NOAHHMAeTCs
Ha BepPX KOCOropa ¢ MOMOILbI0 OQHOTO MM ABYX TPAaKTO-
poB, paspabaTbizact 3aGoit m 3aTem OTpadaTbiBaeT MOJKY
Ha NOJHBLIA npoduab, COyCcKasch CBEPXY BHH3.

Puc. 17. Cxema pa3pabGOTKH FOJKH 3afKOPCHHBIM 3KCKaBaTOPOM

YcTpoiCTBO MOMOK B MSITKHX TPYHTaxX [Jsl BTOPOH HUTKH
TpyGonpoBOAA CBOAHTCA K paspaboTKe M  IepeMeLleHHIO
rPyHTa B 3aBHCHMOCTH OT KPYTH3Hbl CKJIOHOB IOIepeuHbIMH
HJIH NPOROJLHBIMU  (JMOGOBLIM 3ape3aHHcM) INIPOXOAAMH
6yJ/bao3epa U NepeBaJke IPYHTA Ha CYLIECTBYIOULYIO HOJIKY,
OTKyda OH TlepeMCIlacTCsl Aajblic JIOA OTKOC NOJYHACINH,
Tawm, rjc paccTosiHde MeXIy OCAMH CTpOSILErocs ¥ JCHCT-
Bylollero TpyGONpOBOAOB, KPYTH3HA CKJ/JAOHOB H pasHHIA
BLICOT MEXKJAY MOJKaMH II03BOJSIOT OCTABHTb Be€Cb TPYHT
MM 4YacTb €ro Ha MecTe, B NOJYHAacChlllb BTOPHYHO liepeme-
11aTh ero He CleLyeT.

[Toaku (roayBbieMKH) BLle AeHCTBYIOICro TpyBHoOnpo-
BOJA yCTpaMBaloT mo ciaepylolleii cxeve. IpyHT ¢ BepxHe#
[I0JKH MPH KPYTH3HE CKJOHOB KOCOrOpOB, 06ecHeynBaiollux
CKOJILXKEeHHe ero BHH3 M0J ZeHcTBHEM COOCTBEHHON Macchl
npu pa3pafoTKe, ONyCKaeTcsi Ha TOJKY JeHCTBYIOILEro
tpybonpoBona. Ha noJorux ckjouax TPYHT CTaJdKHBAlOT
BHU3 OYyJbJO3CPOM HJIH TlepeMellaioT BAOAb COOPYKaeMoi
HOJKH K MECTV, I'lc BO3MOXCH CNYCK €ro Ha mnoJKy AedcT-
Bywoliero 1py6onposojia.
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PA3PABOTKA TPAHLLUEA HA MPOAOJIbHBLIX YKNIOHAX
B MATKMUX FPYHTAX

B 3aBHCHMOCTH OT KPYTH3Hbl OTKOCOB NDHUMCHAIOT PasJiny-
Hble CXeMBbl COODYXKE€HHsl Tpauiueil B rpyHraxX, He Tpebyo-
UIHX NPeABAPUTENbIOTO PhiXJelHs B3PbIBOM.

Tax, Haumu NMpHMeHCHHe cJAcAyiollile cXxeMbl: paspabor-
Ka TpaHwe#l 6c3 aHKePOBKM 3KCKasaTopon, pas3palboTka
TpaHulell ¢ alKepOBKOH 3KCKABaTOPOB, JIOTKOBLIH cI10col
paspa0oTKH TpaHuiel, pa3paGoTka TpaHUIcii KaHaTHO-
cKkpenepHofl ycTaHoBKol. B 0CHOBHOM 151 ycTpoHCTBa TPaH-
el Ha NPOAOJBHBIX YKJAOHAX HCMOAB3YIOT OAHOKOBIIOBLIC
sKkckasaTtopsl D-505 u 3-652, poTopnble 3KckaBaTopnl  H
6yJbao3ephl.

[Ipu paspabotrke Tparuieli 6e3 aHKepoOBKU IKCKABATOPOS
HeoOXOZHMO IPOBEPSATH YCTOHYMBOCTL 3KCKABatopa Ha
CKOJIbXKeHHeE.

[Tpencabnoe cocrosHHue, NpH KOTOPOM HayMHAETCH CABHIL
3KkckaBatopa (puc. 18), onpenensierca no dopmyne

H=Qcosaf=Pf

rie H — casuratoulast cuaa; @ — Macca 3IKckapaTopa,
P — cocrasJjisiiollasi Macchl, TepleHAHKy/AsapHas K IOBepX-

Puc. 18. Cxema x pacuery
YCTOYHBOCTH IKCKaB4TOPA
Ha CIBHr

HOCTH YKJIOHA; [ — K03h(HUUHEHT Tpenus (CKOJLIKEHHUS)
Meradaja o TrpyHT (oast cyraumukos 0,45—0,5; gaa riadu
0,5—0,6; ra1s neckos u rpasus 0,6-—0,7).

[Tpenenshblit HPOAOJIBHBIA YK/A0H

otyp = arctg f.

. Ha yx/onax, MeHbWHX ogp, TpaHuwen paspabaTblBaioT
OJLHOKOBIIOBHIMH W POTOPHLIMH 3KCKABATOPAMH METOA0M
cBepxy Buu3. Ha yxaonax, 60abUiX auy, HEOGXOAHMO I1IPO-
H3BOANThL AHKEPOBKY MallMH 1pH uoMowl Oyabaosepa,
TpaKTOpa HJIH AeGelKH.
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Ha yxaouax no 22° uanpabjenue pa3paGoTki TPyHTa
OJIHOKOBIIOBBIMH  9KCKABATOpaMu _ IIPOM3BOLHUTCH CHH3Y
BBEPX HJH CBepxy BHH3 no ckaony. Ha ykaoHax Gonee 22°
aJs1 obecleueHHsl yYCTOHYHBOCTH 3KCKAaBaTopoB pabora HX
AONYCKaeTCs TNpH NPSAMOH Jonate — TOJAbKO CHH3Y BBEPX
o CKJony, a npy obpaTHoil Jonarte — TOJbKO CBEPXY BHH3
MO CKJAOHY KOBLIOM Ha3aj no xoxy pabor.

Paora poTOpPHBIX 3KCKABATOpPOB AOJXKHA BO BCex CJy-
qasix NPOH3BOAHTLCA CBEPXY BHI3, YTO JACT BO3MOXKHOCThb
HCIONBL30BATL  pOTOP B KadecTne TOJBHKHOTO  AKOpPS
(puc. 19).

Puc. 19. Cxema paspaGort-

KH Tpaulieii Ha Tpo.1ovb-

HOM YRJIOHE POTOPHLIM
IKCKABATOPOM

Paspaborka tpaniweil ¢ ankeposKoli 3KcKasaropos mpu-
MEHSIETCst Ha INPOJOJDBHLIX YKJOHAX Bbllle TPCAebHBIX.

AnkepoBKa (3aKpelJicHHE) 3KCKaBaTOPOB OCYILCCTBJIfA-
CTCHA ¢ MOMOULBIO OHOTO HJIH HCCKOADBKHX TPAKTOPOB  RJIH
0y/1bA03epOoB.

Ilpn stom skckasaTop Moxer paloTaTh Kak CHH3Y
BBepPX, Tak H cBepxy BHU3. Kak noxasaa onbiT, Jydlune pe-
3yAbTaTbl JOCTHrAIOTCs NpH padoTe 3IKCKABATOPOB CBEpPXY
BiM3. DTOT cnocob u Gojee GesonaceH, Tak Kak KOBHI le-
pHoAuYCCKY BbinosHAer (yHkuuio sxopda. Ilpu pabore xe
CHM3y BBepX 3aJHAA yacTh IKCKapaTopa NpHUOAHMMAETCS,
TOpMOKeHHe yXyauwaercs. [pyHT, BbIChIAIOUUICH U3 KOB-
I1a, CKAaTLIBAETCH BHHU3, H €ro HYXHOo YAAJsTh BPYUHYIO.
B kauecTBe NOABHAKHBIX SIKODCH HCHOJAB3VIOTCH OAHH HJAH
IBa Tpaxktopa uau 6yabaosep.

Mcnoanzopanne B KauccTse aHkepa OyJaplo3epa  Jaer
BO3MOKHOCTL NMPUMEHUTL €T0 jAJjsi TWIAHHPOBKM TpYHTaA MO
Xony 9Kckaparopa. Bo BpeMsi OCTaHOBOK 3KCKaBaTop 3a-
SIKOPHBAIOT KOBLIOM B TpaHIuee, a 6yabl03ep 0CBOGOKAAIOT
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H BHITIOJHAIOT HeoO6xoauMble paborel, Ha ykjaonax mo 30°
(aas 3KkckaBaTopoB I-652) pocraTouHo opHOro Oy/abao3e-
pa, a npu yk.JoHax no 36° Heo6xoanmbl Gy/ibl03ep M Tpak-
top. Jlyumnm (H HauboJlee ya00HbLIM) BapnaHtom Oyier
KpemjeHlic Ka)moro Tpoca K OTAeNbHOMY sikoplo. Tpochl
(nnamerpom 26—28 Mm) npukpenssiiot K TymMGe 3KcKasa-
TOpa MM K 6ajKaM €ro XoJ0BOH YacTH.

[Ipu aHKCpPOBKe 3KCKaBaTOPOB HEOOXO1MMO YUHTHIBATH
COCTOsiHMe IMOBEPXHOCTH rpyHTa. Ha ypiaaxxHeHHBIX, pas-
MOKIIHX TPYHTaX yAepxkHBaolliast ciaa Ao/kHa OblTh yBe-
anuena. TIpH 1iepeMelleHUsiX TPAaKTOPOB 3KCKABATODP 3a5K0-
PHBAIOT KOBLIOM B TPYHT H HauHHAIOT PaBOTy TOJABKO 1OC/e
MOCTAHOBKH TPAKTOPOB Ha TOpMO3a. Dyabaosep (mpu Hc-
NOJIb30BaHUM €T0 B KayecTBe MOJBHKIOIO sIKOpsA) yCTaHas-
JHBAIOT OTBAJAOM B CTOPOHY YKJOHA 151 VBEJIHUEHHST CTO-
MOPSILEr0 yCHIHS.

Ha npogosbHLIX yKJoHaX Gojgec 36° paboTa OIHOKOB-
UIOBLIX I POTOPHLIX 3KCKABATOPOB Jaxe IIPH HAaXCKHOM
3aKpeIieHnd UX HeBO3MOoxkHA. Ha rakux yk/aI0Hax MOJyYHaI
IHPOKOC PAaclHpoOCTPaHEHUE AOTKOGHUL cnoc06 ycTpolcTBa
rtpauwell. TpaHues-JoTok paspabarbiBaercs OVJAbA03CPOM
Ha IIMPHHY, HECKOJbKO GoJblIVIO, YCM LIMpHHA OTBaJja.
Cxema paGorbsl Gy/abao3cpa JOTKOBLIM cliocofom IoKaszaHa
Ha puc. 20. PaspafoTxky TpaHlieH HaYMHAIOT CBEPXy H Be-
IYT Noc/iea0BaTe bHO ¢10sMu Toqudoi 0,4—0,6 M Ha Bcio
ZauHy cnycka. ToAllMHA CHMMaeMmoro <¢Josi 3aBHCHT OT Bl-
Aa pas3pabarbiBaeMOro IDyHTa u CTeleHnd ero pPa3pbiXJeH-
HocTH. [Ipn KpyTH3He TpoAoJbHOTO ykJoHa Goace 40°
6yJbao3ep o0s3aTelbHO 3aKpemJAlOT OAHHM HJAH AByMHd
TPaKTOPaMH HJAM TPAKTOPHLIMU JdcOefKaMH; NPH MeHbIIHX
VKJOHAX €ro MOXKHO He 3aKpemnsiTb. 3akpensiolliHe Tpak-
TOPBl HAXOMSITCSE Ha BepXy YKJOHA, KOTOpble NpH NpPOABH-
KeHnu 6yapgo3epa CAeAYIOT 33 HUM, a 3aTCM BLITAcKHBa-
10T OyJdb103€ep Ha UCXOAHYIO HO3HIHIO.

[Ipu Beaennu paboOT 1a NPOIOJBHBIX YKJIOHAX JIOGLIM
cnocoGom cicayer obpamartsh ocofoe BHHMaHHe Ha COCTOSI-
HHC TPYHTOB, COCT3BJAIOUIMX CKAOH. XOTsi KPYTbIe CIyCKH
yalle ObIBAIOT CJA0XKEHB CKAJNbHBIMH TPYHTAaMH, OLHAKO B
TOpax BCTPEYAlOTCSl H CNMYCKH M3 PLIXJbIX [PYHTOB. Taxue
CNYCKH TOABCPXKCHBI OMOJ3HEBLIM SIBJCHHAM, KOTOpble MO-
TYT NPOSIBUTHCSI BHE3ANHO, HApUMep NMPH COTPACEHHH TIPYH-
Ta paboraiownMu MawnHamiu. OcoGenso omnacHa pabora
Ha KDYTHIX CKJOHax B MepHoa A0XKAeH, Korja TPyHTH Ha-
CBHINIAIOTCS BOJOH W BO3MOXKHOCTb 00pas3oBaHHsi onoJsueil
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Bo3pacraer. [To3ToMy Ha TakHX yuacTkax nNpu YCTpoicTBe
TpaHulell B NOXKIJHBHI mepHox HeoOxoaumo cobaonath
ocoOble Mepbl NpefOCTOPOIKHOCTH: 3aKpemasTb paborao-
IlMe MeXaHH3Mbl He3aBHCHMO OT BEJHMYHMHB YKJOHE, NpHYeM
TPaxToOpbl, BHINOJHALOUINE (QYHKIHIO SKOPS, LOJIKHB Haxo-
IUTbCSL HAa BEPXY CKJIOHA; ©CaAM TPOCKTOM TNpPeAyCMOTpPEHB
Kakue-J1u60 NPOTUBOOMNOJ3HEBLIC MCPONPHATHA, TO K yCT-
pPOACTBY TpaHilleH CJAeZyeT NPHCTYNATh TOJNbKO MOCAe HX

Piuc. 20. Cxema pa3paboTK{H TpaHIUEH JOTKOBBIM CMOCOGOM:
1 — paGoramotiuit O6yanmoszep IL-27; 2 — aHKepHBli TpoC;, 3 — SKOpAUHUA 6yabao3ep
nau tpakrop; I, I1, IIl — nocnegoBaTtelbHO pa3paGaThiBacMble CJOH IpPYHTA

BLINIOJTHEHHS; TpH pa3paboTKe Tpanuielh HeoOXOAHMO clie-
IMTb 3a COCTOSIHHeM CKJOHa I[I0 CrneiHajbHO .3a6HTbIM B
pasHbIX TOYkKax pernepaM. B ciyuae nepenBHKeHHs penepos
paboThl JOMKIBI OBITL NPeKpallieHbl 10 BbIACHEHUS NPHUYUH
CIBHTa CKJOHA.

HenocraTok paspa6oTku TpaHuieid 6y/bI0o3epoM COCTO-
HUT B TOM, YTO NPHUXOAUTCA OTPBLIBATh IUHPOKHE TpaHLieH-
JOTKH, DaBHble WIHPHHe OTBaJa W OOBIUHO NpEBHILIAIOLIHE
VCTaHOBJEHHbIE TaPaMeTPhl 1Jsl MPOKJaZKH TPYyGONpoBO10B
B OObiuHBIX yCA0BHAX. PaspaboTka WHPOKHX TpaHllel cps-
3aHa € BHINOJHeHHeM O6OJbLHIOTO OObeMa 3eMJSHbIX pador,
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coCpeAOTOHEHHBIM pacnoJioKeHHEM rpyHtra orBaJia H yBCJH-
yeHUeM TPYIAOEMKOCTH NpH 3achbinKe YJ0XKEHHOro B Tpau-

e TpyGonpoBsoAa. i
Paspa6oTka TpaHIieHd HA NMPOAOJAbHHIX YKJIOHAX GoJablie

45° mpecTaB/sieT 3HAUMTE/bHbIE TPYAHOCTH JaxKe IIPH JIOT-
KoBoM cnocoGe, 0co6eHHO, eCcjd YKJOH HMeeT O6OabLLIYIO
aauny (100 M u Oosiee). B Takux ycroBusix Ledecoobpasiio
YCTPOHCTBO TPaHUICH KAHATHO-CKPENepHbiMu YCTAHOBKAMU,
LHPOKO HCMOJMb3YeMbIMU NpH pa3paboTKe NOABOANLIX TpaH-
wek (puc. 21).

Puc. 21. Cxema pa3paGoTkn TpaHuler ckpelepHO YCTaHOBKO

B Hu3y yknoHa ycranasauBaior g8yxGapaGaHRYIO CKpe-
nepHywo Jebelky I, a Ha BepXy 3aKpelvsioT [OBOPOTHLIA
6Js0ox 5 nnamerpom 0,4—0,6 . Cxpenepnas jgefenka uMeer
6apaban c TaroselM (pabouum) TpocoM 2 n Oapabaum ¢
TpocoM 3 I/ noabeMa CKPelepHoro KoBla Ha Bepx YKJO-
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na. TsiroBulii Tpoc 2 jpoJXeH UMETh AJHHY, HECKOJALKO Ipe-
BbILIAIOWLYIO JJHHY 1pOA0aLHOTO YKAoHA. OGLIYHO HCMOb-
3y1I0T TAroBbIH Tpoc iauaverpoM 24—26 wmm, a Bcnomora-
Tepiblit 3-—16—18 mMm.

Tpanieio paspabaTbiBaloT CBEPXY BHHM3, Ha BepX YKJO-
Ha KoBUI 4 NOJHMMAIOT Npu Xojgoctom xoze. [Has srtoro
KOBUI AeJal0T ¢ OJHOCTOPOHHCH pexylleHd 4acTblo, Hanpas-
JeHHON K Hu3y ykJoHa. [loBopoTHBIA OJOK Ha BepXy YKJO-
Ha A0JKCH ObiTb pacCyuTaH Ha VCHJINC, HeoOXoauMoe Ads
noabeMa Kosuia. I'pyHT, ckaTeiatouliicst BHH3, TMepPHOAI-
yeckH mepeMelllaioT GyabrosepoMm 7 B orBaa 6. [Ipu stom
TArOBBLIH M BCIOMOTATC/AbUBIA TpOChbl yOHpPAIOT B CTOPOHY.

PaspafarteiBaTh Tpatien CKpCNEpPHOH yCTaHOBKOH MOX-
HO MpH yKJOHax Jiofoil KpyTusuw. [Jauna paspabaruiBac-
MOH TpaHIeH OrpaHHyMBaeTCsl JHIIb IJIHHOH TpocoB. Ya-
llle BCETO 3THM clloco6OM BO3MOXHO pa3pabaTbiBaTb TpaH-
uren, Hmemite aauny 1o 200 w.

PA3PABOTKA TPAHLLUEW HA MOJIKAX B CKANBHbBIX TPYHTAX

Ha yuacTkax ¢ NJIOTHBIMH FpyHTaMn nepea paspaboTKoH
TpaHIleH IIPOBOJHTCST PLIXJEHHE I'PYHTA KOPUEBATCAAMH.

Tpanen B cKajabHBIX TPYHTaX paspalaTblBaloT ¢ Npef-
BapHTE/JbHBIM PBLIXJEHHEM HX B3PBIBHBIM CIIOCOGOM.

PaGora semaepoiiHBIX Mamui npu pa3paboTKe TpaHIueh
OCYIIECTBJACTCST Ha TILATEJNBbHO CILTAaHHPOBAHHOH TOJIKeE.

B nendax yMeHbuleHHs1 3eMJSIHBIX pafoT no NJaHHPOBKe
B30PBAHHQIO TPYHTA HaX TPaHIUEel M HCKIIOYEHHs] HACTH-
JIOB ANt TIepPCIBHIKEHHsS leecoofpa3Ho HUCNOJAb30BaTh 3KC-
KaBaTOPLI C YIIMPEHHOH XOZO0BOH 4acTbIO.

Ocrarpmuecss nocsae paboTel 3KCKaBaTopa B TpaHilee
NnepeMbIYKH H HCAOGOPH H3 CKaJbHOTO TPYHTa yIaJsioT
nocJie npelBapHTENbHOTO PbLIXJEHUS B3PLIBOM HAaKJaZHBIX
3apsinos. Ilpu HeGospwnx oGbeMax HenopaGOTKH mnepe-
MbIYKH ¥ HeZoOOpH YCTPAHSAIT € [OMOIUBIO OTBOHHBIX
MHEBMOMOJIOTKOB, KOTOPble HCHOJB3YIOT TaKikKe NPH 3auH-
CTKe JHAa H OTKOCOB B CKa/JbHBHIX IOpPOIdAaX.

Pa3pbixneHHbll B3PBIBOM HJAH OTGOHHBIMH MOJAOTKaMH
TPYHT yBGHPAIOT ONHOKOBLIOBHIM 3KCKABATOPOM 3a OIHH
IpoXon 1o BceMy yuyacTky (3axBatke). [Ip# manabix o6b-
eMax FPYHT yOHPaloT BPyUHYIO.

OtBas rpyHTa u3 TpaHWeEH Pacmo.araioT, Kak mpaBHJO,
y OpoBKH OTKOC4 — C NPaBOii CTOPOHBI MOJKH 1O XOAY
paspaboTku TpaHwmed. Ecan oTBaj rpyvHTa pacnoaaraercs
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B 30He NpOe3jia, To AJs obecreueHHs HOPMAadbHOHW PaGoThi
CTPOHTENbHBIX MAllHH H MexXalu3MOB OTBaJ IpyHTa nJa-
HHPYIOT N0 NoJKe M yTpaMOOBHIBAIOT GyJabl03epaMH.

3ACBINKA TPAHLUER B CKANbHbIX FPYHTAX

OOpatHas zachinka TpaHlleil B CKaJblibix TPyHTax Ha pas-
HHHHOI MCCTHOCTH MOXKET BBIIOJIHATLCA, KAK U B OObIUHBIX
ycia0BHUAX, OyJabAO3epaMi, OAHOKOBINOBLIMH 3KCKaBaTopa-
MH W DOTODHBIMH TpaHiueezachimarejaaMu. [Ipu atom pabo-
Ta OyJbl03epOB BO3MOX<HA Kak I[ONCPCYHBHIMH TI'pOxoja-
MH, Ta@K H KOChiMM — TOJ YIJIOM K OCH TpaHIieH.

3aceimKka Tpalulei Ha KkPYTBIX MOAbeMax H CHOycKax
MOXEeT MPOH3BOAHTLCS JHIIbL NPH MEPeABHKCHHH MAaUIHH
BJO.Ib HJAH IOJ YIJOM K Tpalllee, TaK Kak BBUIY OTpaHH-
ueHHOR pabouell 30HBI Ha MOJKe 3aChilKa YJOXEHHOTO Tpy-
6onpoBoJa NoOnepeyHbIMH NPOXORaMu Gyabiosepa 3aTPyA-
HHTCJ/IhHA.

Hast 3aceinku TpaHIICH Ha KPYTHIX MOJbeMAax H CHy-
CKax IPH pPacnosloxeHHH oTBajJa rpyHTa y NOAOLIBH OT-
KOCa TOJNYBLIEMKH HCMOJb3YIOT OJHOKOBLIOBblE 3KCKaBaToO-
pel  H cKpeOGKOBRle Tpanmeesacwmnartend. Ecam rpysr
oTBasia yJOXKEeH Ha CTPOMTCJABHON mMosoce, TpaHIlen 3achl-
narwT 6yJabao3epami.

B neasix npegoxpaHenusl H30MAUMOHHOTO MOKPBITHA TPY-
6Ll npu ykJajake TpyGONpPOBOJA UM €ro 3achIKe CKaJbHBIM
TPYHTOM Tak e, KaK W TNPH COOPYXKEeHHU TpyGOonmpoBoaa
Ha PaBHUHHOW MECTHOCTH, YCTPAaHBAIOT NOCTE]Ib H MPHCHI
MalT MACKHM TPYHTOM.

B cayuae ucrnonb3oBaHHsS A8 3THX Uesell NMPHBO3HOTO
TPYHTa ero uesecoo6pasHo JAOCTaBAATL HA TPaccy aBToO-
caMocBasnaMH, 060OpYIOBaHHBIMH  Ky30BaMH, pasrpyxato-
IIMMH TPYHT HA npaByl0 CTOpoHy. I'PYHT BhiCcbImawT Hemo-
CPeACTBeHHO B TPAaHIIe0 NPH ABHXKEHHH CaMOCRaaa u pac-
npene/isiioT paBHOMEPHO Ha CPaBHUTENBHO  HOJbIIOM
yyactke (mo 10—15 m). I'pyHT paspaBHHBaIOT Majora6a-
PHTHBIMH Oy/blO3epaMH, a npu majgom obbeMe paBor —
BpyuHy. TakuM ke crnocofoM BBHOOJNHAETCS TMPHCHNKA
yJa0xKeHHOro Tpy6Gonposoaa.

Eciu ucnosb3oBaHHe MSITKOTO NMPHBO3HOTO TPYHTA OIS
yCTpPOHCTBA mOCTeNH noj4 TPyOONPOBOA H MPUCHINKH HESKO-
HOMHUHO, TO TPHMEHSIOT Te K€ MeTOAbl 3aLIHTHl, YTO H
npH mpokJganke TPpyGONpPOBOAA Ha PaBHUHHOH MECTHOCTH:
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(yTepoBKa H3 JepPCBAHHBIX PeeK, MOKPLITHE COJIOMEeHHBIMII
WJIH KaMbIIUNTOBBIMH MATAMH H IP.

YeTpoficTBO noctes ua JABC TPAHLICH H  [PHCBUIK:
TpyGONMPOBOAA, a Tuk¥Ke OKOHUATCALHAH 34CHIIKA €0 la
KPYTLIX CKJAOHax (Godee 20- -25°) o 3Hbl BbIIOJHATHCH
C TMpHMEHEeHHEM Mep NPOTHB OMON3aHHs TpPyHUTa M PasMblBa
€ro JIMBHEBBLIMH BO/JavH. B yacTHOCTH, mJs npeljoTBpaule-
HHA OT OI10J13alius 1 CKATblBaHMs IPYHTa BHH3 MO OTKOCY
MpHu 3alliuTe TpyOONPOBOAA MSITKHM TPYHTOM H €r0 3achii-
Ke MO IJauHe Tpauiicy yepes d5—I10 M ycTpauBaiotr nepe-
MbIYKH H3 MCIUKOB, 3aNO0JHCHHBIX 3eMJleH, HJAH JepeBsiH-
HbIX ILHTOB.

3acbinka 3allUIIeHHOr0 OT nOBpexAeHUHd TpyOonposo-
pa paspbiXJeHHbIM CK&aJbHbIM TPYHTOM i€ npeiacTaBjfier
OMacHOCTH 11 MOKET OCYLIeCTBJATLCA KPYNMHBIMH KyCKaMH
NOPOAb ¥ BAJAYHAMHU.

B cayuae npoksaagkuy TpyGOnmpoBoAa ¢ yCTPOHCTBOM Ba-
JHKa Haj Tpaunileeli OTCHINKA ero NPOH3BOAUTCA Oy/bAO-
3CPOM C HCIO0JAb30BaHHEM MECTHBHIX I'DYHTOB.

MeTonbl paboTht 3cMJEPOHHLIX MAUIHH NIPH 3aChiTKe
TpaHllei Ha KPyThix NMOADLEMAX M CIOyCcKax aHaJOrHYHbI
mMeTonaM paboTol NPpH pLITbe TpaHuwed. MHorna npu Hadu-
YHH VCTOHUHBLIX CKJONOB, He MOJBCPMCHHBIX AedopManuu
OT OnoJ3aHHd HJH LCHCTBHA JHBHEBLIX BOX, TPYOGOIPOBOADI
HeOOABMIKX  ANAMCTPOB NPOKJAAIbIBAIOT 6c3  TpaHlled ¢
YKJAAAKOH HMX Yy MNOAOWBLI OTKOCA MOJYBLIEMKH I 3aTeM
CBEPXY 3aChINAIOT FPYHTOM.

bBecTpaHieliHas mnpOKJIaAKa TNO3BOJSICT MaKCHMAaJbHG
HCNO/ib30BaTh pabouyio 30Hy MOJKH [AJs mpoe3fga TpaHC-
nopra 4 paboTLl CTPOINTEALHO-MOHTAXKHBIX MallHH KOJOH-
nel. TpyGonpoBod NpH 3TOH CXCME NPOKAAAKH TaKKe AOJ-
Xel OblTh APeAOXPaHCH OT NMOBPEXKAEHHH MepeddcJeHHbIMH
Bbille cmocobamii. 3achiNKa €ro 1a 3afalHyl0 BHICOTY Bbi-
MOJIHSIeTCH OHOKOBIIOBBIM SKCK2BATOPOM C HCIOJb30OBAHH-
eM JLJ14g 3TOro rpvHTa NachIMHON yacTy MOJKH.

KOMMMEKTOBARUE U OPTAHU3ALIMA PABOTEI
3EMAEPOMHDBIX KONOHH '

Ha ocHoBanun onblTa, HaKOMJGHHOTO Ha CTPOHTE/IBLCTBRE
Hed)Te- W rasonpoBOAOB, YCTAHOBJEHO, 4YTO THALI H YHCJAO
MauiMe B 3¢MJepolHOoil KOJOHHE 3aBHCAT OT auameTpa
cTposiulerocst  TpyGOAPOBOAA, NPHPOIHO-KJIUMATHUECKHX
YCJIOBHH, OpraHH3allH M TeXHOJOTuH pabor. Opranusauus
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TabGauua

TexHU4eCcKA X3PAKTEPUCTHKA OJXHOKOBILIOBLIX IKCKABATOPOB,
oGopynoBadHbIX 00paTHOi JonaToit

7

TTokasarenu 3-6525 3-302
Jsurartenp:
Mapka . . KJIM-100 JI1-38
MOLUHOCTD, J1. c - 82 38
CKOPOCTb BpallUeHHsT, oG/wnu 900—950 1400
Jiuxa iopMasbHOro ryceuuqnoro xoja (0a-

32), MM . + & @ v v e e e e e e e 3420 2800
Hlupuxa xona, MM 2850 2040
Hlupuna rycesudHon neuru MM 550 —
OuopHas nowans ryceHuupbl, M2 . . 3,1 —
YnenpbHoe JaBjeHye Ha IPYHT, Krc/cw2 . 0,66 —
BumectumocTs Koswa, M3 . . . . . . L, 0,65 0,35
CKOpOCTb NepefBHMKEHHUS , M/q

MakcHMasbHadg . e e 3,0 13,1
MUHHMaJIbHAsA . . . e e e e 1,6 1,3
CxopocTb Bpalienns nOBOpOTHOH nnar¢op

Mbl, OG/MHH . . . . e 3,3—6,0 2,8—6,4
Panuyc ONHCHIBaeMBbli1 XBOCTOBO qaCTbm

MM . “ e 2900 2600
Wupuna Kaﬁuuu MM . . . 2700 2600
FaéapuTuaa BHICOTA ysna nepenﬂeu CTOHKH

MM . e e e e e e e e e e 4700 3700
I]poceeT Mz

NOJL 11OBOPOTHOI pamOit 1000 1340
1O XO[OBOH pamoii . 300 293
Paccrosiime ot ocH nAThL chean AO ocu

RpalLEHHsT, MM . 1000 650
Hau6oasumii yroa noﬂbema npu Asuanun

TPapycot e e e e e e e 22 22
O6parnana Jonata, Mz

JUIAHA crpenu 5500 4900

JJIMHA PYKOSITKH 2800 2300
HauGoabuas rnyﬁuﬂa KOHaHHH “am:

AJs TpaHiled R 5560 4000

/1 KOTJIOBAHA . . 4000 2600
Hau6onemmii pauyc pe3aﬂnﬂ M 9200 7800
Macca skckasaTopa, T . 20,5 1,2
[Hupuna xoBWA, MM {160 830

paboT, Kax MNpaBHJO, NpPeAycMaTpHUBaeT KOMIJICKCHYIO Me-
XaHK3a1Hulo, 06CCICUMBAlOLLYI0 MNOTOYHBIC METOAbl CTPOH-
TebCTBa JuHeliHON wacTH TpyGonposoaos. [lpogoskurenn-
HOCTb HHKJA TIOTOUHOTO CTPOHTEBLCTBA TPYOONPOBOAOB

NpakKTHyeCKy CcoCTaB/sAeT OAHH CYTKH.
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YeaoBue NOTOYHOCTH HMPOHU3BOACTBA st  OTACJBHBIX
3BeHbeB MOX{ET 6biTh BbIPaxKello PaBeHCTBOM CpejilecyTod-
HOHl 3KCIIyaTauHOHHOlL [POM3BOAMTENBHOCTH OTAE/JbHBIX
MEXaHH3HPOBaUHbLIX KOJOHH. B uacTHOCTH, npu paboTe Ha
¢.1a60CBA3aHHBIX IPYUTax B JEeTHEC BpeMs U HA BCex BHIaAX
IPYHTOB 3HMOi JOJKHO cOGaiofatbesi paBedcTso Wywa=
=W, T. ¢. NPOU3BOANTEJIBHOCTb H3OJMSALHOHHO-YK/AL0UHON
KomoHHEl Wy Joaxia OuiTh paBHA MPOU3BOLHTCALHOCTH
3eMJcpoiiioil KoJonHel Wi

HauGoace pacupocTpaHeiiibiM B TPyOONPOBOLIOM
CTPOUTENLCTBE B TOPHLIX YCJAOBHAX SIBJSIOTCS OAHOKOBILO-
Bble sKcKaBatopnl -302 u I-652B, oGopyaoBanubie 06part-
Hoji JomaToil ¢ KoBuwoM BMectuMocTbio 0,35—0,656 Mm?
(raba. 7).

OcHOBHLIMH THIIAMH MHOTOKOBLIOBLIX DPOTOPHBIX 3JKCKa-
BATOPOB, NPHMelACMbIX B TPyOONPOBOAHOM CTPOHTENLCTBC,
apasiores: JP-7I1, AP-7TAM, 3P-7E, 3P-7T, 3TP-231,
ATP-253 (raba. 8).

PoTOpHBIC 3KCKAaBAaTOPLl B TOPHBIX YCJAOBUSIX NPHMEHs-
I0TCH Ha y4acTKaX C MATKAMH TPyuTaMu H Ha HeGOJbLINX
NPOOJBLHBIX YKAOHAX.

THo 3eMJepofiHblXx MalliH H MCTOABI paspaboTKH rpyH-
Ta Oupenesior, HCXolsi U3 o6beMa paloT H CPUKOB HX BbI-
noJnenys, TonorpadHuYcCKUX YCJAOBIH yuacTKa, BHAA H
KaTeroply FPYHTOB H CTOHMOCTH paspabotku 1 m® rpyHra.
[TpoH3BOAHTCIBLHOCTL 3CMJCPORAIION KOJIOHHLL JOoJKHa 0bGec-
MeYHBaTh HEIPEPLIBHOCTL llara H30JALHOHHO-YKIaJ0YHON
KOJIOHHBI.

Tpu BbIGOpe THHA 3CMJICPOHIbIX MAIINH, HATPUMEP IKC-
KaBaTopoB, HeoO0XOJHMO B HEPBYIO OUepeAb YCTAHOBUTDL
TeXHHYCCKYK0 BO3MOXKHOCTH HCIOJbL30BAHUS HX B JAHHBIX
YCJOBHSIX CTPOHTEJNLCTBA, d 3aTCM YXKe BhIOUpAThL Te U3
HHX, KOTopble oOfecrieunBaloT pa3paboTKy TpanlleH HJIH
OTCHIMKY HACHIMH HEOOXOMHMBIX NaPaMeTPOB C HauGO/IbIIAM
IIPOMU3BOACTBEHHLIM (deKToM.

[Tpu HazHaueHHH THMA MAaIUHHLI yCTAHABJIHBAIT TaKXKe
nauboJjiee palHOHAJbLHBEII BUI CMeHHOro pa6ouero oGopy-
JOBaHilsi, O0ecncuMBalOWHN  MaKCHMAJBHYIO I[POH3BOXHU-
TeJIbHOCTh B JalHBIX YCJAOBHAX.

[lpn opraHuzanuu 3eMmaepoiHbix paboT Ha BbbOp 1l
KOMIJICKTOBaHHe MalIHH OKa3blBalOT BJHANHE TIPOJIOMKH-
TeJbHOCTh PaboTbl MallHHBI 11a OAHOM OOBEKTE H UHCJO
CMCH paGoThl MalIHIl B TCYCHHC CYTOK.

B npouecce CcTpOHTC/ABCTBA HEOGXOAMMO ONpCIESITh
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Ta6auua 8

Texnuueckan XapakTePHCTHKA MHOrOKOBUIOBLIX POTOPHBIX

9IKCKABATOPOB
= -
MoxasaTtenn E :E u :‘; a Z
a, [ a a, a, =
@ D ) ) & )
CropocTs paGouero xoja, m/u | 14— | 31— | 49— | 23— [ 38— [ 280
1121 240 | 310 140 | 224
YIenpHoe LaBieHMe Ha TPVHT,
Krefem® ... L. L L . 0,5 0,5] 0,5{0,55] 0,65 [0,75—
0,8
TFa6aputybie pasMepel, M: j
IJHHA . . . . . . .. 11,04 10,3 [ 10,3 11,4 12,8 | 12,9
WMPHHA . . . . . . .. 3,22 13,223,221 3,22 3,2 3,7
BBICOTA . . . . . . . . 3,8 3,81 3.8 4,81 4,4 4,8
BwmecTumocTh KoBa, Jg . . .| 60 90 130 190 160 | 250
Yucao xommiedt . . . . . . . 16 14 14 14 14 14

MakcumanbHas  TeXumwdecKast
[IPOM3BOAHTENBHOCTL, M3/y 450 { 500 | 500 500 800 | 900—

1200

MaKkcumanptiasi Tay6una or- | C orxkocamu 1:0,3 | C orkocamn 1:0,46

phipaeMoit TpaHweu, M . .| 2,21 2,0} 1,8] 2,2| 23] 2,5
ypuna oTpbiBaeMoOfi TpaiLeH,

M:

o AHY « . . . . . . . 0,85—| 0,9—{ 1,1—| 1,7 1,8|2,1m

1,1 1,2 | 1,4 1,8

1O BEPXY . . . . . . . -— — — — 2,513,2n

2,8

Macca skckapatopa, T . . .| 25,0 | 24,45| 25,8 | 31,2 | 35,5 | 59,5
Poitee Tpamitel; aas TpYG Ava-

MEeTPOM, MM . . . . . . . J10530] 720—] 1020 | Mo | 1220 }1220—

820 1220 1420

06beMbl 3eMJAHbIX PaloT, KOTOpHIE caaraloTcs H3 00bLeMoB
0 [JaHHPOBKE MOJOCH OTBOA4, pa3paboTKe TpaHiled H
HX 3aCHINKE,

KoMnjekTel MallldH H MeXaHHU3MOB, a TaKXXe COCTaBbl
pabounx Opuran Jns NPOHM3BOACTBA 3CMJEPOHHBIX paboT
B TOPHBIX YCJOBHAX NPHBejeHbl B Taba. 9, 10.

B Ta6a. 11 npnBegcHul pesyapTaTol pacucTa rofoBoOii
MPOH3ROAHTCILHOCTH MEXaHU3UPOBAHHOW KOJIOHHBI € Yde-
TOM TONOBOro (asanca BPEeMEHW 3eMJePOfiHbIX MAalMH Jjd
FOPHbIX YCJOBHH.

[Ipu pacuerax y4yHTHIBAJOCH, YTO 3eMJepPOHHAsT KOJOH-
Ha ofecrneunBaeT He TOJABKO CMEHHDLI IHAr, HO M roJOBYIO
NMPOU3BOAHTEALHOCTL  H30JSILIHOHHO-YKAA/IOYHOH KOJIOHHLI.
KpoMe Toro, yuTeHbl 3aTpathl TPyAd MRIIHHHCTOB {Y.JbJ10-
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TaGaunma 9

KomnaexT mam#H U 060pylOBaHus JLAS PHTHS TPaHIeH
B TOPHBLIX YCAOBUSAX W CKadbHHX FPyHTax

YucJso MallHH NpH quameTpe
TpyGonpoBsoza, MM

530| 720 I 1020| 1220' 1420

MexamHaMbl ¥ 060pyAOBaHHE Haasauenne
u teMne pabor, KM B CMEHY
1,0 0,75 0,5
PoTopHble 3KCKaBaTOPHL:
TP-161 . . . . . J 1ty —| — | — | — |Putee TpaHme#

3TP-253
ORHOKOBIIOBBIE 3KCKABATO-

pH:
2-652b

Camocsan
KpA3-2566

Byabnosepst:

Tpaktoput T-100M, T-130C

Masora6aprTHeifi  GyJabao-
sep [1-347

Mawuss 1718 Gypenus:

Moto6yp ana wmypos . .

Or6ofuuif MonoTok OM-5A
IMepeapwxHoil  B3PHIBHOI
nyHkT [IBM wan CBM

I
.
[ =1

| =1

41 4 4 4 4
21 2 2 2 2
21 2 2 2 2
12112 |12 |12 |12
10|10 [ 10 |10 [ 10

B MATKHX I'DYH-
Tax ¢ [POAOND-
HBIMH  YKJIOHa-
Mu o 15°

Poithe TpaHuwek B
CXaMbHLIX pas-
PBIXJIEHHBIX
rpyHdrax

[loaso3ka MArko-
ro rpyHra Ha
paccTosiyge J0
10 xm

3achinKa MArKoro
rpyHTa Ha AHO

Tpahlllen n
cBepXx TpyGo-
npoBoJa

TpauncnoprHeie
pasoTsl

Paspasuusanye
MAFKOTO TPYH-
Ta Ha JiHe
TpaHLleii

byposble paboThi

Inst Gypor3pmB-
HBIX pa6oT
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Ta6auua 10

Coctar Gpurafb, obcaymusasollleii KOMIIEKT MAlMH W 00opynosasus
10 PLITLI0O Y 3achiNKe TPAHIIEH B FOPHBIX YCJOBUSX H CKAJbHBIX FPYHTax

podecchus

Uncsto paGoTalolMX NPU AHameTpe

Tpy6onpoBoAa, MM

530 I 720 ' 1020 I 1220 ' 1420

Temn paGor, KM B cMeHy

Pa3psif, KJjacc

o |

075 | o5

DﬁmﬂuﬂncrpOTopHorOBKCKaBa-
TOpa .
TlomorxuK Maun4nucra porop-
ROTO 3KCKaBaToOpa
Maumnuct onuoxomuosoro
SKCKaBaTopa . . . .
TTomouHuK OAHOKOBuIOBOI‘o
3KcKaBaTopa . .
odep
» - LY
Bynbnoaepncr e
TpaktopuceTr . . . . .
Marmanier Komnpeccopa
MauinieT 6ypOBOi MaillMHBL
INoMoIHHK MalIuHHCTA
B3phIBHUK .
ITomonrauk Bspblmmxa

—

—

wponosoofio o o o
OB OB —NNEUND O

_—
W~ DN — 0 N0 @

——

BN —=WWWwOle (o 2]
——

PWDH D= — O D ©
RO O e e TR IO 00

Ta6muuma 11

lonoBast NpOH3BOAHTENBLHOCTD MEXAHU3HPOBAHHON KOJIOHHBI

ITpon3 BORUTENBHOCTD, KM

Juametp
Tpy6onpoBoia, MM

3eMJIepOHHBIX H30JIALHOHAO- YK TAJOHEIR
529 88 96
720 78 82
1020 56 57
1220 56 51
1420 39 44

3€pOB MPH 3aChiNKe TPAHUIeH H IJaHHPOBKE CTPOHTEJBLHOM
nogocol. s ropHbIX paifioHOB H Y4acCTKOB TpPYAOEMKOCTh
paGot ompecaeneHa 6e3 yuera yCTpoucwa 110/10K.
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Kak Buano us rta6bn. 11, B ropunix paiioHax MpOH3BO-
JIUTCJABHOCTh 3C¢MJCPOHHBIX KOJIOHH NPHHATOro cocTaBa B
HEKOTOPBIX CJIyYasix HecKoJqbKo MeHblle (1o 10%) romoBoii
BLIPAaGOTKH H30J5LHOHHO-YKJIAJOUHbIX KOJOHH. B 3THX cay-
yafx anas obecreuenus HeoGxoaumoro ¢ponra paboT H30-
JSAUMOHHO-YKJIAJ0UHBIX KOJOHH TIPUBJIEKAIOTCSH pe3epBHbIE
3eMJepoiiiblc MalluHEL.

Ha ocHose ¢dakTiuecknx nanueix Tpecta «Coo3HpoBOA-
Mexanusaltay onpeflefleHbl 3aTpatnl TpyAa pabouux, 3a-
HATBIX Ha 3eMJSHbBIX H OYypOB3pHIBHBLIX (B TOM YHCJIE H
CBSI3aHHBIX C PacyHCcTKo#l Tpacchl) paborax (Taba. 12).

Tacauuwa 12

Cymmaphsie 3aTparhl TPyla HAa 3eMasiHble W Gypos3pbiBHbie PaboTht
Ha | KM TpaHuen

Paitonb
Jvamerp
TpyGonposoza, MM cpeasia oJroca TOpHbie
529 204 430
720 246 557
1020 338 802
1220 522 1055
1420 .
(1-i BapnanT) 607 1198
1420
(2-it BapuauT) 1089 1552

[TpoBenennblc HCCCAOBAHHS NMOKA3bIBAIOT, YTO TPYIO-
€MKOCTb 3eMJISIHBIX paboT ¢ yBelHYeHHeM auameTpa Tpy-
GonpoBoAa oT 529 no 1420 MM B HAEHTHYHBIX NPHPOILHO-
KJAHMAaTHYeCKUX padonax ysesauuuBaercs B 3—5 pas. 3a-
TpaThl TPyda Ha 3eMJdHble paboTul B TOPHBIX paHOHax
Bbillie, yeM B cpejiHel noJoce, B 1,5—2 pasa.

KOHTPOJIb KAYECTBA U MPUEMKA 3EMNSAHBIX PABOT

B mnpouecce npousBoacTBa 3emJasHbX PaBoT Heo6XOLHMO
OPraHu30BaTh TeXHHYECKHH KOHTPOJb 328 HX KauecTBOM,
KOTODBIH 3aKJIOYAeTCH B CHCTEMATHYECKOM HAaGB/I0ACHUY 32
paboToii ¢ nmpoBepkoil COOTBETCTBUSI BBIIOJHSEMBIX PaboT
MPOGKTHOH JOKYMeHTalHH, a TaKXKe OCBHAETCJIbCTBOBAHHU
CKPHITHIX PabOT ¢ onpepeeHHeM 06beMOB.
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B mnpouecce pa6oT mOCTOAHHO KOHTPOJHUPYIOTCS OTMeET-
KM MJaHHPyeMOii MOJOCH, JHA TpaHlleli u rpebHed Hachl-
neif, pasMepbl H KPYyTH3Ha OTKOCOB.

KouTposb 32 KauyeCcTBOM 3€MJAHBIX paGoT BeuyT:
CTPOHTC/IbHAS OpPTaHH3alHs, NPeACTaBUTENH TeXHHYCCKOTO
Haj3opa 3aKasydMka H JHLA, HHCIEKTHPYIOL(He CTPOHTEJb-
CTBO.

[TpueMka 3eMJsiHbIX PalOT MO yCTPOHCTBY TpaHIlell
COCTOHT B IPOBCPKE COOTBETCTBHSI IPOEKTYy HX PacmoJo-
JKeHHs, Pa3MepoB, OTMETOK, YKJIOHOB.

[TpueMka 3emJasiHbix paboT OQOPMJACTCH aKTOM, KOTO-
PBIil JOJKCH COACPKATD:

nmepewcHL TeXHHUYECKOH JIOKYMCHTAlLHH, Ha OCHOBaHHU
KOTOPOI OblJH IIPOH3BeIeHHl paboThl;

IaHHble O NPOBEepKe NPaBUJIBLHOCTH BHIMOJHEHHS 3eMJf-
HbIX paboT U O MpoBepKe Hecylllel crnocoGHOCTH OCHOBA-
HHii; '

Iaunble O TomorpadHYecKHX, TCHAPOrcOJOrHYecKHx H
TPYHTOBBIX YCJOBHSAX, B TOM YHCJe 00 YpOBHe TPYHTOBBIX
BOA, O HaJHYHM KapCTOBBIX W OMOJI3HEBHIX SABJEHHH M T. .

FMABA 4

BYPOB3PbIBHbBIE PABOTbI

MNP CTPOMUTEJSIbCTBE MOJIOK U TPAHLLEHA
B CKAJIbHbIX TPYHTAX

Kak yxe oTMeuaJoch, PH CTPOHTEJNbCTBE MATHCTPaNbHBIX
Tpy6GONpPOBONOB B TOPHBIX YCJOBHSIX B 3aBUCHMOCTH OT yC-
JIOBUH W CXeMBl HX TpPOKJaAKH TNPHMEHSIOTCS pas/HYHbIE
3eMJIsTHBIe COOPYXKEeHHS: TPAHIUeH, MOJYBBIEMKH-NOJYHACLI-
M, MOJKH H BbleMKH. DOJBUIHICTBO NePeuHCHeHHbIX COOPY-"
KeHHull BBHAY 3HAYHTCJLHOH HX TPOTANKEHHOCTH SBJIAIOTCH
JHHCHHLIMU. Kaxiaoe coopyKeHHe MMeeT CBOe HasHaueHHe
H CBOH XapaKTepHble KOHCTDYKTHBHbl€ COCTaBHBIE 3J6-
MEHTHL.

B cxajbHBIX nopojax, TPCOYWOIWHX NpPeiBapHTeILHOTO
PHIXJIEHHUS, CTPOHTEJNLCTBO 3eMJAHLIX COODYKEHHMH ocyule-
CTBJSIETCA NMPH MOMOWIH OYpoOB3pHIBHEIX paboT. OcHOBHOM
06beM B3PBIBHBIX PaboT OCYLIECTBJSETCS NpPH: pasjenke
BaJYHOB W MHEH, CTPOHTENLCTBE MOJIOK H BLIEMOK, NMPOXOJ-
ke tpaHwe#d. [TapameTpnl TpaHllefi 3aBHCAT oT nMameTpa
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TpyGonposona. IuprHa TpaHlled no AHY TPH MPOKJaiKe
MarucrTpajbiblXx Tpy6onpoBojoB auaverpoM 700 MM H Go-
Jee ycTaHaBauBaercs paBHOH 1,0 aumamerpa VCJIOBHOrO
npoxoaa TpyOul, a jAast TPYOONPOBOAOB NHAMETPOM MeHee
700 MM — pasuoil gauametpy nmwoc 300 mm. ay6uHa tpan-
LieH B CKaJbHBIX TPYHTax paBHa AHAMCTPY TpyGonpoBona
nJioc 500 MM,

B saBHcHMOCTH OT BUJa H Ha3HAYeHHS B3PBIBHbIX paboT
Ha CTPOHTEJNbCTBe MATHCTPAJbHBIX TPYOONPOBOAOB B TOP-
HBIX YCJOBHAX TNPHMCHSIOTCH IIITYPOBBLIC, CKBAXKUHHbLIE, CO-
CPeNOTOUCHHBIC KOT/IOBbie, HApyKHble (HAaKJMaIHLIE) H KOM-
GunupoBanubic 3apsaabl. Fawnbosee miHMpokoe npuMeneHue
MOJYYHIU CKBAXXHHHBIH, WINYPOBOH H KOTJIOBble 3aPAAbl.

[Tpu BeimOSIHEHHU 6YPOB3PbLIBHBIX PA0OT HCOOXOAHMO HO-
CTUTHYTb HYXHOro Apo6.JeHHss ropHoil nopoabl, uTOOHI
KyCKH Pa3pLIX/JICGHHOrO I'DYHTa He NpPCBHILIANM %3 pasvepa
KOBLIa 3KCKaBaTopa, MpcAHA3HaueHHOTo [Js ero paspa-
6oTkH. PaspbiNjcHHBIH CKaJbHBLIE FPYNT pas3pabaTuiBaloT,
KakK [pPaBHJO, O/IOKOBLIOBHIM 3KCKaBaTopoM ¢ obpaTHO#H
Jgonaroit ¢ kosmiov BMecTumoctbio 0,50—0,65 M3 Ilocae
B3PBIBA J0JUKHB OGeCcreunBaThes TpebyeMmble 110 IPOEKTY
IIHPHHA M IayfuHa TPaHIIEH, a TaK:XKe YroJ OTKOCA MOJKH,
a KpoMe TOro, He¢ JIO/KHO OCTaBaThCsl MEpPeMblueK M lefo-
GopoB MEXAy B3OPBAllIBIMHM ILUNYpaMH HA JIHC M OTKOCAX
Tpanwex. [Ipu cTpouTenbcTBe MOJOK 0GLEM  B3PBIBHBIX
paboT 33BHCHT OT KPYTH3HBI OTKOCOB W UIHPHHBI [OJKH,
KOoTOpasi onpelenaseTcs WHPHHON CTPOUTE/BIOI MOJOCH.

BYPEHME LLINYPOB U CKBAYWH MPU BEAEHWMM B3PbIBHbIX PABOT
B CKAJIbHbLIX TPYHTAX

Byposoe obGopynoBanyie A5 GypoOB3PBIBHBIX paGoT BLIGH-
paeTcsl HCXOAst M3 KOHKDETHBIX yCJOBHH CTPOHTCJBLCTBA
TpyOONPOBOAOB, (PH3HKO-MCXAHHYECKHX CBOWCTB  IIOPOJ,
HaJIHUKs  3HEPreTHYECKHX pPeCcypcoB, MapaMcTpPoOB B3pLIBa
(Macchl 3apsiia, TAyOHHBI IUNypa HAH CKBAXKHHBl M Ap.),
MCTO13 BCACHUS B3PLIBHBIX PaboT.

Ilpu coopymxeiyu Tpanielt B CKaJbHBIX TpPyHTax Ha
puixJeHHe Aast Oypelusi LINYPOB HCIOAL3YIOT B OCHOBHOM
pyuHple mepgpopatroppl. Caabuie nopoasl GypaT JerkKMMH
nepgoparopamn maccoi g0 18 kr tuna [1P-13J1 u TTP-18J1.

,[er OypeHus wnypoB ray6uHo#t 10 2,5 M B nopoaax
cpejliell M BBICOKOH KPEMOCTH NPHMCHAIOT pPyuHble nepdo-
patopul cpeanefi mMaccel (1o 25 kr) mapok I[IP-20, [1P-23,
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[1P-24/1B, T1P-22. Kpome Toro, B CKaabHbIX MOPOAAX HC-
NOJIb3YIOT MHeBMaTHYeCKHe OypHJAbHbie MosoTkH [1PO-30J1,
[1P-30/1b u TIP-30K. Wnypot ray6unoit 6osee 2,5 M B
CpelHUX H KPCIKHX nopojax OypsT ¢ HCNOAb30BAHHEM TH-
JKeqablx KOJOHKOBBIX mnepdopaTopoB, Haubo.blliee pacrpo-
CTpaHeHHC 13 KOTOPBIX MOJYYHJA neppoparop Mapku
KMII-4.

Taganuna 13

Texnuueckas xapakrepuctuka nepdoparopos

P " 2| .
| 5| 85]2 83| & |3E|%
5] g% 5 ;‘}m% o] % 258
Mapka <l <58 8] Zele |25 & |Esls=
5| E|ZE| «| 52|87 85| 3. |2E|EE
2| =(RB| 5| FR|RE( 28| S [FEl8t
Pyunore
ne-13a . ..... .. 13,7(540] 60y —| 1950/2,5] 60|36—38] 4 11,7
ne-181 . ... .. .. 18 |570] 70] — 240014,0| 100] 36—46| 4 |2,5
np-20 . . . ... ... 20 [580( 76} 45| 2500(3,5] 140[ 46 3 13,2
nP23 . ... ... .. 24 |5751100] 36 3200]5,0] 210] 46 5 14,2
nP-241ap . . . . . .. 24 1670{ 85| 35| 2600i5,0{ 200| 36—56] 4 13,5
np22 ... ... ... 24,5|635] 72| 55) 1850}5,5] 150] 46 3 12,8
ne-3oJi . ... ... 30 |687| 70| 54| 1700[5,8; 135|36—56] 4 (2,8
nPo-3oJt . . . . . .. 30 650 70| 54 — 15,5 — 136—56] 3 {3,
Koaonkossie
KIM-4 . .. ... . 40 |760| 76| 60} 1750{6,7| 200 46 15]4,2
KO-50 . . . . . . ... 50 {720] 90| 75| 1570(9,0| 235| 66—85| 12|4,5

B rta6a. 13 npuBegcHa TeXHHUCCKAS NapaKTCpHCTHKA
OTEUECTBCHHBIX NepPopaTopoB.

B nocsensee Bpemsi B TpyOOINpPOBOAHOM CTPOUTCALCTBEC
OypoBnie paboThLl BCe 4alle BLITOJHAIOT CleUHaJbLHbIMH
caMoxonHblMy GypoBbiMH  mawmnamu  (BM-1, BTC-60,
bM-276, IITTA-2, BTC-2, YBII-2 u ap.), KOTOpble TO3BO-
JIUJH Pe3KO [OBLICHTL TeMIIbl CTPOUTENLCTBA TPYGONPOBO-
OB B ropHbIX ycaoBHsax (Taba. 14).

bByvposasi mamwnHa DM-276 npeanasnaucira agas Gype-
HH# BEPTHKAJLHBIX LWNYPOB B cKaabnbix nopoaax V—VIII
Kareropuil 6ypHMOCTH.

CamoxoaHast Mamnna  KOMOMHHPOBAHHOrO  -GypeHHs:
[UTTA-2 npepnaszgavena 4% OypeHus BEPTHKaJbUBIX, Ha-
KJOHHBIX ¥ TOPH3OHTAJIbHBIX CKBAaXKHH.
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HBaHoBCcKHiI MexaHuueckuil 3aBon Munsnepro CCCP
paspaGoTan camoxoiHyio GypoByio mawuny BTC-2, koro-
pas upuMeHsiercs IJs OypeHHst CKBaXWH HHaMeTpOM [0
350 MM, 4TO MO3BO.seT pa3mellaTh KOTJOBbIC H CKBaXKHH-
Hbie 3apsibl AJs B3pblBaHHMA Ha BbiGpoc H cOpoc npH
CTPOHTENLCTBC NOJOK. OTJHYHTEJbHOH OCOOEHHOCTbIO Ma-
LWIHHBI SIBJSIETCS BO3MOXKHOCTh KOMOHHHMPOBAHHOIO OypeHHs
peKylHMy OGYpOBbIMM TOJOBKAMH HJIM L1APOIIEYHBIMH HO-
gorami. Tlpu GypeHuu WapoUICYHBIMH A0JOTaMH OypoByIO
MEJAOUb YAAJAIT M3 CKBAXKHHBL CXKATHIM BO3AYXOM.

Hast GypeHust Kpemklix IMOPOA, BCTPCUAIOLIHXCA MPH
CTPOHTEJbCTBE MAaruCTPadbHbiX TPyOGOIPOBOLOB B TOPHBIX
VCJOBHSIX, NepCHeKTHBHLIM cnocoboMm Oypeuus WIMYypOB H
CKBaXKHH CJelyeT CUHMTaThL OTHeBOC GypeHHe. DypoBmIM HH-
CTPYMEHTOM YCTAaHOBKH OIHCBOTO Oypeuus siBJAseTcs Tep-
MOOYyp, KOTOpLli paGoTacT Ha OCHOBE TEPMOAMHAMHYECKOTrO
BO3J€HCTBIIS ra3oBoil cTpyu na 3abofl. Tepmuueckoe paspy-
HicHHe HPOMCXOANT B pPe3y.abTaTC BO3UHKHOBEHHS Ha [O-
BEPXHOCTH HarpeBaeMoO#l TOPHOH MOPOABI BBICOKHX TeMIe-
paTypHBIX HampsiKeHUH BCJIENCTBHC MAaJoro kKosdduuHeH-
Ta TEIJONPOBOAHOCTH HOPOL.

YeTanoBKy orHeBOro GypeHHst NPHMCHAT st GypeHHs
IWnypoB 1l CKBaxHH auaverpoM 50—150 Mm na rayGuiy
a0 2 M. Texuuuyeckas XapakTCPHCTHK4 PVUHbIX TepMoOypoB
npusegcHa B Tab.a. 15.

B3PbiBYATHIE BELLJECTBA U CPEACTBA B3PLIBAHMA,
NPUMEHAEMBIE 1151 B3PbIBHbLIX PABOT B CKANbHbIX TPYHTAX

ITpu CTPOHTCIBLCTBe MATHCTPAJBHLIX TPYGONPOBOJIOB Cle-
undHYecKHe yCJI0BHS BeJACHISA B3PBIBHBIX paboT onpeaeds-
10T TpeBoBaHHA, KOTOPBIM JOJKHBI OTBCUYaTL I[IPUMEHHe-
Mble B 3THX yCJa0BHAX B3pbiByaThle BeulectBa (BB). Co-
OpyXCHHe TpaHulell B CKaJIbHBIX NOPOJax H IOJOK B rop-
HBIX YCJOBHAX OOBIYHO BCAETCA B MOPOAAX pPa3jHuHON
KpernocTH, rjae 3eMjaepoiHasi TexHMKa obecrneunBaer HeoHXo-
JUMBIFT DHTM paloTel nmoc/e MpeABapHTEeJLHOTO pbiXJACHUS
ropHON Macchl HEPrHeil B3pLIBA.

[Ipu cTpouTeabCTBE MOJOK B CKajJbLHBIX MOpPOAax B OC-
HOBHOM I[IPHMeHSIeTCS MeTOJ] CKBAaXXKHHHBIX 3apsiioB. IDTo
JlaeT BO3MOXKHOCTL HCIOJab30BaT, BB ¢ KpHTHUecKMM IHA-
MeTpoMm 3apsaaoB Goaee 100 MM, T. e. ¢ MOHHXKEHHO[I HeTO-
HallUOHHOH cmoco6GHOCTBbIO B 32pAjAax MaJoro JHaMeTrpa.
At1o MoryT G6blTh rpyGoAHCICpPCHBle rpaHyJupoBaHnbie BB,
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KOTOpBle obecneunBaloT 6oJiee DaBHOMepHOe HApobJeHHe
OPoJbl NIPH 60JbILHX AHaMeTpax 3apfALoB.

BapbiBHBIe paGoThl Ha AHCBHOH MOBEPXHOCTH HE Npelb-
ABJASAIOT K BB »kecTknx TpeGOBaHHH B yacTH 3HAUEHHS KHC-
JIOPOLHOro HaJjdnca W KOJHUYCCTBA SIAOBUTHIX Ta3oB, BbIJE-
JseMblx npn B3pbiBe BB, Gaarojaps dyemy BO3MOXKHO HC-
MOJIL30BaHile pPCLENTYP, HMCIONIUX KHCAOPOJAHbL OanaHc,
OTJIMUHBIH OT HYJICBOTO.

[Tpn cuABHO TPCLIAHOBATLIX TOPOAAX H GOJLLIMX 3HA-
YEHUAX JHHHH HaHMCHBUICrOo CONPOTHUBJCHHS 11 AHAMETPOB
3apsiA0B pekoMelayeTcs, uToGul OcHoBHas macca BB uMmena
OTHOCHTEJBHO HEBBICOKYI0 TeNJOTYy B3pbiBa B mnpefenax
1000 kkaa/kr. Takuec BB wMoryt ob6ecneudTn xopollee
ApoG.clive MOPOABl NPy OTHOCHTCJALHO HEBBLICOKOH CTOMMO-
cTH BB.

st puixsieHHst TOPHBIX TOPOA NMPH CTPOUTCABCTBC TPal-
WeH, rae B OCHOBHOM NpHMeHseTcs wmyposoil metod, BB
JAOJDKHBI BBIGHPATLCA ¢ TAKUMHM XapaKTepUCTHKaMH, 4ToOLI
obecneydTb paBHOMcpHOe ApoOJeHHe TOpHON Maccol NPH
MHIHMaJbHOM ce pasbpoce.

[TIpu cTpourteancrBe TpyGONPOBOAOB MPHMEHSICTCA LIH-
POKHIt aCCOPTHMEHT [1POMBILIJIEHBIX B3PHIBUATHIX BCILECTB!
aMMHauHo-ceanTpennsie BB, HHTpocoennHeHHs U UX CIia-
Bbl, N0pOXa, BojoHanonHeHHble BB. HauGogabiiee npumene-
HHE MOJVUILTH aMMOHHTHI, 3CPHOTPAHYAHTHI, UIAAHHT, rpa-
HYJIHTBI.

AMMOHHTBI —— MNOPOIUIKOOOGPA3HBIC CMeCH aMMHauHoill
ceaurpol (79—85%) ¢ Tporuaom (5—21%) u TBEPABIMH
OpPraHHICCKHMH TOPIOYHMH JNo0aBKkaMHu (JApeBeCHOH MYKH,
Topa, XJONKOBOIO KMbIXa I T. A.) uau 6e3 HUX. B co-
CTaB CKaJbHBIX aVMMOHHTOB BXOJAAT reKCOreH W ajioMUHHe-
Bas nyjpa.

AMMOHHTHI BLINYCKAIOT B BHJe MaTPOHOB. AMMOHHTBI —
XHMHyecku cTofikiie BB. Bce aMMOHHTBI [HTPOCKOIHYHBI,
KaK H aMMHauHas ceaHuTpa, BXoAdnlast B Ux cocras. Yauie
BCETO NPUMCHSIOTCST aMMOHHTH Ne 6 11 7.

3epHorpanyanT — ABYXKOMIOHcHTHLe BB rpanyaupo-
BAHHOI'O HJM YeIlYyHPOBAWHOTO TPOTWJIA H Tpany upoBaH-
HOJ ceauTpel. B mapke sepHorpanyanra 4uc/HTeN L ApOGH
0603HauaeT MPOLCHT COAEPKAUHs CEJHTPHI, 3HAMeHAaTeNb —
NPOLEHT coAepKaHusl TpoTtuaa. OTJHUYHTeJbHBIe 0cOGEHHO-
CTH 3CPHOTDAHYJMTOB — XOpOINAsi CHIIy4ecTb, MOHHMKEH-
Hafg 4YyBCTBHUTCILHOCTL K MeXaUMYeCKHM BO3IeHCTBHAM,
Majas CJACKHMBACMOCTb H HC3HAUMTE/bHOE IbIJIEHHE IPH
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3apsxKaHHd. DTH cBOHCTBa oGJerdaloT MexaHH3HPOBaHHOE
3apsAxaHHe CKBaXKHH. 3epPHOrpaHYJUTHl NPHMEHAT [
B3PbIBaHHsI CKBAXHH NPU CTPOHTE]bCTBE INOJOK.

Wrpanutel mnpeacrasasiioT coGoit cmech 94,5—95,5%
rpaHy/MPOBAHHOH MJM YELIYHPOBAHHON aMMHA4HOH CeJHUT-
pul ¢ 4,5—5,5% coasipoBoro macna. MrpaHuThl npHMEHAIOT
/sl 3apsiKaHusl Cyxux ckBaxkpH. Mx rorosar Ha MecTe
B3pBIBHLIX pafoT. BaxHbiv A0OCTOMHCTBOM HIJaHHTOB SB-
Jsietcsl ero GoJjiee HH3Kasi CTOMMOCTL N0 cpasHenuio ¢ BB
3aBOJCKOI'0 H3rOTOBJEHHA.

I'paHyauTel MOTYT NPHMCHATLCH AJS 34PAXKAHHA CYXHX
CKBaKHH IIpu BCAEGHUHM NOATOTOBHTEJBHEIX PabOT Ha Tpacce
(cTpoUTeNbCTBO MOJOK). M3roToBASIOTCA OHH B 3aBOJCKUX
YCJAOBUSAX HNYTCM IPONHTKH NOACYUIEHHBX TPaHy/] aMmuay-
HOH CeJUTPbl MHHepaJbHBIM MAacJOM M [OCJedyIoulero
ONyApHBAaHUS rpadya aJlOMHHHCBOH NYAPOH.

B raba. 16 nana xapaktepuctuka BB, pekomenayeMbIx
Al CTPOHMTEJNLCTBA MArUCTPaJibHBIX TpyGONpOBOAOB B
rOPHBIX YCJIOBHSX.

Tun BB BbIGHpaOT B 3aBHCHUMOCTH OT KPEMOCTH NMOPOJA,
X 0GBOJHEHHOCTH, MCTOAA I YCJOBHIl BedeHHS B3PBIBHBIX
pabor.

B ocnoBnoM a.asi COOpy:KeHHsi Tpaiulleil NpUMEeHSIOTCH
natpoHuposadubie BB Tuna ammonutr Ne 6 )KB u amMMoHHT
Ne 7 )KB. na 3apsKaHWs CKBaXKHH I[pH CTPOHTEJbCTBE
HOJIOK PEeKOMCHAYCTCsi UCIOJb30BaTh JelleBble I'PaHyJHpO-
BaHHple BB (rpanyanr AC-4, AC-8, C-2, sepHorpaHysur,
HraadutT U Ap.). .as B3pBIBaHHS BaJdyHOB LE/eCO0BpasHO
HcnoJb3oBaTs BB ¢ HeGOJBIIUM KPHTHYCCKHM JHAMETPOM,
MOPOIIKOOOPAa3HO HJIH [I1aCTHYHOH CTPYKTYPHI.

[Ipu cTpouTeabCTBE MaruUcTpaJbHLIX TPyGOMPOBOAOB
NPUMEHAIOTCS pas/jHdlible HHHUHHPYIOIIHE CPEeACTBA, KOTO-
pBle HCHOJB3YIOTCHA [JIS1 OTHEBOTO, 3JEKTPHUECKOr0, 3JeKT-
poOrHeBoro crocoGoB B3pbIBAHHS. DTO KalCIOJH-IETOHATO-
pbl, 3axKuraTejbHble MATPOHDLI, 3JEKTPO3aXKUraTe/dH, OTHe-
MPOBOAMLIK IWIHYP, 3JAEKTPOJETOHATODHI, ACTOHHDPYIOUIH
IIHYP, IAIIKH-1€TOHATOPHI.

[is B3pbiBaHHS HAKJIOWHBIX M IINYPOBBIX 3aPSJO0B MPH
MOArOTOBKC CTPOMTEALHOH MoJochH (pas3fesnka BaJayHOB U
nHeH, PeIXJCHHe [TOPOJABI) NMpPH OTHEBOM cnocole B3phIBAHHA
NPUMEHSIOT KaNcioaU-J1eTOHaTOPHI,

[Ipn snckTpuuecKOM B3pBIBAHHH 3apSA0B IIPUMEHSIOT
3J1€KTPOJETOHATOPb MIHOBEHHOIO, 3aMCIJICHHOTO H KOPOT-
KO3aMeAJeHHOro aedCTBHS.
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Ta6auuna 16

XapakrepuctHka BB, npHMeHsembiX NpH CTPOHTENBCTRE
MarHcTpanbHuix TpyGonpoBoios

]
Ei - Cxoy b
B3puIBYaTHie a 325’:;";‘:*‘;': gr?c?:org- B}f{’:g::" ne'rm?-
BelecTsa gg F[CM’ ’ ll%(;l‘ab, MM 4 }:.l:;lé
[ g3
3epuorpauyu-
ThI:
0,9—1,0
79/21 1030 | (1,0—1,1) | 360—370 20—25 3,0-3,6
30/70 870 1,1 330—340 24—27 5,6—6,0
50/50-B 880 | 0,93—0,95 | 340—350 23—25 3,6—4,2
{cyxoit) (cyxoit) (cyxoi)
1,36—1,37 28—30 ,2—5,
(BofoxanoJI- (BomoHanoJ- | (BOAOHE-
HeRHbIi) HeHHBIH ) NOJIHEH -
Hbiit)
30/70-B 911 | 0,95—0,97 | 316—330 2427 4,0—4,2
{cyxoil) (cyxoit) (cyxoi)
1,33—1,38 32—34 5,6—5,7
(BOAOLIaNO1 - (Bojouanos- | (BOAOHA-
HEHHbIF ) HEHHBIH) [10JIHEH -
HbIH)
Hraanut 900— 0,8—0,9 | 320—330 15—20 2,2—2,7
920 (1,1—1,2)
FpalysuTEL:
AC-8 1242 | 0,87-—0,92 | 410—430 24—28 3,0-3,6
(1,0—1,1)
AC-4 1080 | 0,8—0,85 | 390—410 22—26 2,6—3,2
C-2 917} 0,8—0,85 | 320—330 15—22 Z2,4—3,2
(1,0—1,1)
AMMOHHTHI:
Ne 6 JKB 1030 1,0—1,2 | 360—380 14—16 3,6—4,8
Ne 7 )KB 995 | 0,95—1,1 350—370 13—16 3,5—4,0

K uncily 3JeKTpOJE€TOHATOPOB € 3aMeAJCHHHIM JICHCT-
BHCM OTHOCSITCS TaKHe, KOTOpLle B3PBIBAIOTCA uepe3 CTPOro
ONnpeaesieHHbIl IDOMEXKYTOK BPEeMeHHM 10C/je NpOoIyCKaHus
JEKTPHUECKOTO TOKA 4epPe3 MOCTHK Haka/uBaHuA. 3amej-
Jenye JOCTHraeTcs ¢ NMOMOUIBID CTOAOHKA 3aMelAJsA0llero
COCTaBa, pa3MellaeMOro MCeXKAY 3/eKTPOBOCHJIaMeHUuTe CM
u BB.

B 3aBucuMOCTH OT BpeMeHH 3aMCHJeHUS pas3Juyalor:
3JIEKTPOAETOHATOPbI KOPOTKO3aMe/IeHHOTO LeHcTBHA
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(3-K3) c sameanenusmu 25, 50, 75, 100, 150, 250 wMc,
JMeKTPONETOHATOPL 3aMelieHHOTo pefictBus (I-3M) ¢
samenienusamu 0,5; 0,75; 1,0; 1,5; 2,0; 4,0; 6,0; 8,0; 10 ¢,
OT/IHYaloLIMecs TOJLKO PELeNTYPOH 3aXHraTeJbHOro W 3a-
MEIJIAIOILEr0Csl COCTaBa.

JlAst 3a)KUranist CKBAXKMHHBIX 3apSOB NPH CTPOHTEJb-
CTBE 100K B CKAaJLHBIX TIPYHTaxX npHMensercs crocob
B3pbiBAHUsI 3aPs0B MPIH IIOMOIUH JETOHHPYIOIIEro IIHYypa.
B 3Tux ycJoBHAX HCMOJB3YIOTCS AeTOHHPYIOUIHEe IIHYPb
mapok JIIIA, THIB, AWB, OO (taba. 17).

Ta6anuwa 17
Xapaktepuctuka JIlI, npumensembix Aas CTPOHTENLCTBA
TpyBonpoBoRoB
Macca CKOPOCTD
Mapka Huamerp BB B 1 M| nmerona-
wHypa nHypa, Hypa, an, MarTepsan onJieTkH
MM r M/c
OUIA 4,8—5,8 12 6500 Onna-iBe  OMJETKH—
HUTb
J1IIB 4,8—5.8 12,5 6500 To xe
J1IB 5,5—6,1 13 6500 To ke, HO TpeTbsl 06O-
NIOYKa M3 INIaCTHKA
I 4,8 12 6500 Onna ofonouka (mnac-
TUK)

O6oqouka I npeacrtasaseT coboii TPOHIYI0 HUTAHYIO
OMJETKY, TMOKPBITYIO  BOJOHEMPOHHIIAEMONH  MacTHKOW
(AWA, OWIB) wan naactuaunnom (JUIB). MoutHocTs
HIIl onpeneasiercs maccoi 3apsfa Ha | M wmnypa, KoTo-
past nas o6bluHBIX WHYpPOB coctasiaseT 12—13 r. CkopocTh
acronamnn JII — 6500 m/c. dauna wuypa B 6yxte 50 m.

Ilas  KOPOTKO3aMC/JICHHOTO B3pbiBaHHA 3apsigos BB
JCTOHHPYIOWUM LIHYPOM NPHMEHSIOT CleunaJbHbe NHPO-
texnuueckue szaMcmiutedan tuna K3/LUI, npencrasasiomue
cc6oii yCTpOMCTBO, cocrosiliee M3 HHHIHATOPOB B3PHIBA,
orpeskos JUI nas nodcOeIHHCHHA K OCHOBHOMY IUHYDY H
3aMeIUIHTE/ IS, PAa3MEIUCHHLIX B OXHOM KOpmhyce.

Hapsany c¢ npumenennem nartponupoBaHubix BB npnm
CTPOUTEALCTBC MOJOK B 60AbLIOM 0ODBEMEC MpHMEHAIOTCH
PACCHIMHBIC IpPaHVAHPOBanHBLIE 1 BOAoHanoJnelHsic BB.
Haa uHuunnpoBatust BB ykazaHHblx THNOB (KpOMe amMMo-
HHTOB) TPHMEHAIOTCH MNPOMEXYTOUHBIE JETOHATOPbl —-
IAKH-IeTORAaTOPE. XapakTepPUCTHKH IHalleK, peKOMeHIye-
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MBIX B KayecTBe MPOMCXKYTOYHBIX AETOHATOPOB AJSl 3apf-
IOB TPaHyJHPOBAHHBIX M BOJOHANOJHeHHbXx BB, mpusene-
HBl B Ta6a. 18,

Ta6anua 18
XapaKTepucha agieK-1€TOHATOPOB

~ HomutaspHbIe

< pasMepHl WaNKY,

g MM

g Cropocth Nuaverp
Lﬁ"aau‘},‘ff, Tun BB g 11?:[‘"0: 'a- g OTBEPCTHS,

« KM/c 5E < = MM

g 8| E| 2

= 52| & | @
T-400 TpoTtha 400 |6,4—7,0 | 70 70 [ — 14,5
111-200 » 200 [6,2—6,8 | 51 | 101 | 26 |7,7—8,2
11-400 » 400 16,2—6,8 | 5l 101 | 5t |7,8—8,2
Tr-500 Tporwa—, | 500 |7,2—7,8 | 70 8| — 14,5

rekcoreH

Ter-150 Terpun 150 {7,0—7,5 | 50 50 [ — |6,0—6,1

B KauecTBe HCTOUHHKOB 3/eKTPHUECKOTO TOKa MJsd
B3PBIBHBIX PabOT HCHOMNBL3YIOTCSI: B3PbIBHLIE MAILUHBI, OCBC-
TUTCJALHBIE 1i CHJOBLIC JHHHH 3JIeKTPHUECKHX YCTaHOBOK,
NepeABHKHBIC 3JeKTPpHUeCKHe cTannuu. HawmbGosaee sddex-
THBHLIM MCTOYHHKOM TOKa SIBJSIIOTCST B3PbIBUbIC MAaLIHHBI.

B3PLIBHBIE PABOTE! MPU MOATOTOBKE NOJIOCHI CTPOMTEJ’IbCTBA
MATUCTPAJIBHBIX TPYBOMNPOBOA OB

Ilpir pacyucTKe 10J0CHI CTPOHTEALCTBA H e¢ [OArOTOBKE
B TOPHBIX YCJOBHUSX BBIIOJHSIOTCS CJeAYiolUlHe OCHOBHbLIE
paloTbl: pacyucTKa MOJAOCL OT Jjeca ¢ KOPYEBKOH ITHell H
yAajcHHE C Hee JCcONOPYOOUHBIX OCTATKOB; yAaJjcHUe Ba-
JYHOB; YCTPOHCTBO BpeMeHIBIX aopor. Baska Jseca BemeTcs
no Bced MmoJjoce OTBOJA TPAacCChl, a KOpUeBKAa MHel — Ha
1oJoce WHPHHOH, ofecnevlBaolleldl HOPMaJabHyl0 paboTy
3eMJACPOHIBIX H TPYGOYKAALOUHLIX MAlIUH.

Kpymipie mHu auaMerpom Gogec 35 cM, a TaKikKe IHH
JI0OLIX Pa3MepoB B TBCPABIX TPYHTAaX, KOrAd KOPUEBKA HX
MalHHaMI nO yCJAOBHSIM CTPOMTCJBCTBA HCBO3MOXHA, yAa-
JSI0TCA B3PBIBHLIM CIIOCOGOM.

[Tpi xopueBke nHeli sapsanl BB pasmecuiaior auGo mox
nHem B BHIOypHBacMoOM LuNype — mnoAkoIle, JH60 B wmmype,
BLICBECPJIHBAEMOM B caMOH apeBecuHe. [lepBuiil cnocof mpu-
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MeHAeTCA NpH CTeJsilieficss KOpHeBOH cucTeMe, BTOPOH —
NIPH HAJIUMH UEHTPaabHOTO KOPHA.

Croco6 «IMoJKONOM» 3aKjalouaeTcsd B TOM, YTO MOJ IMHEM
BhGypuBactca 0ypovM Han npoGHBaeTcs JOMOM WINyp AHa-
meTpoM 6—8 ¢M C TakuM pacyeToM, uTobbl 3apsil, 3aHUMa-
jouluit He 6osee 1/3 wnypa, pacnojoXHJCs 10 LUCHTPOM
nHsa Ha ray6une 1,0—1.5 anametpa nus.

BapulB 3apsiia, pAacrno/ioKeHHOTo B MOJKOme, mepedu-
BaeT uacTh, KODHeH, packajblBaeT MCHL M BbiOpachbiBaeT ero
13 TPYHTA.

Macca 3apsiia pacCUHTBIBAaeTCsl B 3aBHCUMOCTH OT TO-
pOIbl ACPCBA 1l AUaMeTPa MHS, H3MECPEHHOrO N0 KOPHEBOH
wefike Ha seicote 10 ¢M OT nauana pas3BeTBACHHI KOPHCH.

[MpaktHucckie JjaHnnbie o pacxone BB (ammonuta
Ne 6 )KB) npuseneHsi B Taba. 19.

Ta6awua 19
Pacxon ammonnta Ne 6 )KB B rpammax Ha | cm Auamerpa nus
Py6xa paBhas, rpyHT Pybka cBexasl, IPYHT

JuaMeTtp

1HS, ureGeHnc- PbIXJblit eBeHuc - pPBIXJblil

oM Thifl CAHHHC - TOpd ThI rJIMHHC - TOpd
¢ Tajbkoil Thii ¢ ranpxoit Tbiit
Masekue nopodet depesa
20—25 16 18 10 12 14 8
30—4d 18 20 12 14 16 10
40—45 20 22 14 16 18 12
50—55 22 24 16 18 20 14
60—65 24 26 18 20 22 16
70—75 26 28 20 22 24 18
Tsepdovie nopoder Oenecea

20—25 18 22 12 14 16 10
30—35 20 24 14 16 18 12
40—45 22 26 16 18 20 14
50—55 24 28 18 20 22 16
60—65 26 30 20 22 24 18
70—75 28 32 22 24 26 20

IIp nomeulenuy 3apsiga B HINYP, NPOCBEPJEHHBIH He-
IIOCPCACTBEHHO B JIpeBecHHc HHdA, [epBoHAYAJbHBIA OpHeH-
THPOBOUHLIT 3apAl 4aMMOHHMTA OIpCACAACTCH H3 pacueTa
7,5 r/em amametpa nns. LInypbl BblcBEpaHBAIOT 110 OCH
IIHst BCPTHKAJAbHO Wl HakJAOHHO K ocH. B ofoux cayuasx
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KOHel[ IIMypa AOJKeH HaxoAuThcss Ha ocH nHa. [Ipu Moul-
HOM M /JHHHOM KOPHe 3apsijl pacnoJjaraiT Ha rayGuHe,
paBHOi AByM AHAMeTpaM IHs, CYHTas OT ypOBHS MOBCPX-
HOCTH IPyHTA.

Jlag nuell GoJblIMX AHAMETPOB PeKOMeHAyeTcs OypUTb
ckBaXKHHbl AnaMetpom 100—-150 mM, A48 CpPCHHX NHeH --
80—-100 MM, a Lis Mclee TOJACTLIX MHEH He Gosee 50 mM.

[Mpu B3pLIBHOII KOpYeBKe CJAELyeT CTPOTO MpPHIEPXKH-
BaThCsi OMPC/AC/IEHHON BEJNHYHHbLI 34psila B 3aBHCHMOCTH OT
rayGHAbl MOAKONA, AHAMETPA ¥ MOPOAbl MHf, NaBHOCTH
py6Ku JcpeBa, B3PLIBHOA CHMJbLI B3PLIBYATOTO  BCLIECTB
H T A

[Tpun kopucBKe NHell B3pbIBHBIM €nOCO60M 10OCTHraercs
6oJblIas CKOPOCThL BLINOJHCHHs palfoT, BO MHOro pas Ipe-
BLILIAOLLAS CKOPOCThL PYUHOM KOpYCBKI, B OCOOEHHOCTH B
3UMHCC BpeMs.

IIpi1 KopueBKe MHeil GypoBble PaGOTHl AOKHBLL Omepe-
JKATh B3pPBLIBAHHC ¢ TA4KHM pacdeToM, yToObl OypPHJIbUIHKH
B MOMEGHT B3DBIBAHHA MOFJH HaXOANThC 3a TPaHHUAMHU
omacHol 30HBI (BO BCex caydyasix) Ha DaccTOfHH He Me-
Hee 200 M.

B npouecce BemeHHs MOATOTOBHTCJALHBIX pafoT Ha
Tpacce nMpH PacYHCTKe CTPOHTEJbHOH MOJOCH BCe KPYIHbE
KaMHH M BaJjyHn yGHpalOT € TOJOCHL CTPOHTCALCTBA.
B 3aBMCHMOCTH OT yCJOBHIl 3ajeraHHs u pasMepoB KaMHeil
I BaJyHOB IIPUMCHAI0T Oyaplo3ephl HJIH KOpYeBaTeH,
KPVIHLIC KaMIHK ¥ BajayHbel IpOOATCH B3PHIBOM.

Bajayuul MOXHO ApoOUTL HAKJIAAHLIMH, UIMVPOBLIMI H
VEAYBAEHHBIMY 3apA1aMH.

[Ipn apo6acHUM METOAOM HAPYXKHBIX 3apda/ 0B Ha BaJgay-
He nowmemaior 3apsia BB 3 ¢ saxurateannofi Tpybkoit [/,
IIPHKPBIBAIOT CO BCEX CTOPON MCJKOH 3aboikofl 2 M mpous-
BOASIT B3pbiBaHHe (puc. 22,a).

B kauecTBe 3a0GOHKH HCIOJL3YIOT PACTHTCALHLIH TPYHT,
MeJKo pasapolbaciHylo 10pody. XopowHe pe3yabTaTbl
apoGaeHust gaeT mpHMeleHne BoAsHOH 3abofiku. as 3To#
HeJi B NOJHITHJACHOBHIH Mellok u3-nog BB HaausawoT 8--
10 o1 BOALI i NPHUKPLIBAIOT UM CBCPXY 3apsi. MOXKHO Tak-
e maTponHpoBaliHbie BB nomemiaTts B nosausTHICHOBBIE
MCIIOUKH ¢ BOAOI 11 3aTCM YKJaALIBaTh lla BaJyHbI.

ITpu pasMenicnun HCCKOJABKHX HapyXKHbIX 3apsiioB Ha
OTHOM KYCKe KAMHsi WJIH 1a HCCKOJALKHX HaXOsHXCH psi-
J0M KYCKax 3apsiibl HCOOXOANMO pasMelaTh Takum 00-
pa3om, uToObl B3PHIB OMHOTO 113 HHUX He paszbpocaga cocel-
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HuXx 3apsanoB. Ecnu 3To HEeBO3MOXKHO, B3pPHIBaHHE [OJXKHO
POBOJNHTLCA TOJLKO OJHOBPEMEHHO C MOMOILLIO AeTOHHPY-
OILEFO HIHYPA 1AM 3JeKTPOACTOHATOPOB MIHOBCHHOTO AEH-
CTBISL.

Pacxon BB ma | wm® kaMHsi npH ApOGJEHMH KPYNHBIX
BAJIYHOB HapYXHBIMH 3apsilaMi 3aBHCHT OT KPEIOCTH MO-
pOAbL, a Takxe OT pasMcpoB OOJOMKOB 1[ocje B3pbiBa
(taba. 20).

Puc. 22. CxeMbl pacnoJoKeHHst 3apsii0B NPH B3PbIBAHHH BAJYHOB

Ta6auua 20

Yaeabubtit pacxot BB npu ApoGaennH Bajysos
HapyXHBIMH 3aPSIaMH

Pacxon BB (B Kr) Ha 1 M® ropoasl 11IpH cpefHeil
Anuie pebpa Kycka rocJjie B3pblBa, M
KateropHs Xpemnoctu
110POJibl

0,5—0,6 0,7
V—VII 1,3—1,1 0,8
VIII—X 1,5—1,3 1,0
XI—XII1 1,8—1,6 1,2
X1V—XVI 2,2—1,8 1,5

Ilpin  B3pbiBaHMHM  BaJyHOB  IUMYyPOBLIM  MeTOAOM
(puc. 22,6) na 0,3—0,5 TOJIUHHLI KycKa GypHTCs IUMYp, B
KOTOpPbIiT 3aKkJajbiBaeTcss 3apsl BB 8 (o0buno wua 1/,—
!/3 r1y6unbl), BeTaBasieTcst 3amuratedbilags Tpy6ka [ u
Aenaercs 3a0ofika Z H3 MesaKOH MOpPOABLI HJAH BOJAbBl 10
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yCcTha lnypa. BspriBanHe NMPOM3BOAHTCS OTHEBBHIM H 3J€K-
TPHYECKHM €rnoco0aMy MJIH C NMOMOLIbIO AETOHHPYIOULEro
mwiypa. AHaszOTI4HO NPOM3BOAHTCH U B3pwIBaHuce ¢ Gype-
HHeM WMypos nod Bajynamu (puc. 22,8).

3apas gas B3pLIBAHUS BaJyHOB ONpeiC/sieTcst B 3dBH-
CHMOCTH OT o6beMa M KpenocTtu nopoabi. [Ipy 3ToM 06bIUHO
NOJAb3YIOTCs POPMYJIoH

Q ={qu v, (l)
rie gu — ynaeabhbii pacxox BB B xr/m® (mpunnmaercs
no ta6a. 21); V — o0beu BajiyHa B m2.
Ta6aunuwa 21

YiaenbHbiit pacxod BB npu ApobaeHuH sasyHOB
UINyPOBbIMH 3apAfamMH

Pacxog BB (B Kr) Ha | M3 nopoam npH cpedueii
aauHe pebpa KycKa nocJie B3pbiBa, M
KaTeropss KpeiiocTH
1OPOAb
0,5 0,7
V—VIII 0,38 0,20
IX—X 0,50 0,27
XI—XIII 0,58 0,29
XIV—XVI 0,65 0,32

Ocobnim  cnocofom  aBasercd  APOOJCHHC BaayHOB H
KaMHejl B3PbLIBOM HaxJaAllblX KVMYJSTHBHBIX 38pPA710B, KO-
TOpPOE B OIPeNCJeHHLIX YCJAOBHAX MMCCT NMPEHMYIecTBA 1O
CpaBHEHHI0 CO B3pbiBOM OOLIUHLIX MOBCPXHOCTHBIX HAKJIA1-
HbIX 3apsiioB. KyMyJsiTHBHble BBLICMKH pas3/JHuHLIX pa3Mc-
poB 1 GopM VCTPaHBAIOT B IIKHEH TOPUEBOi wacTH OObIU-
HOro CIJIOLHOTO M JHTOro zapsia (puc. 23).

KyMmyasaTusuplit 3apsa npeAcTasigeT coboii nopoiKkoo6-
pasHoc BB, nomelnenHoe B ClCUMadblblii HaTPpoH ¢ KyMy-
JSITHBHOH BBICMKOIl, HJH CIJOIWIHOA NpeccOBaHHBII 3apsiji
tpotuaa. TopueBasi yacTp 3apsia uMeeT yrayOJeHume AJa
JcToHaTopa 3akurateabliofi TpyOKH, »iacKTpojacTonaropa
HJH OTPe3Ka AETOHHPYIOLWEro muypa.

B npakTHke B3puiBHBIX paboT no ApobJaeHHI0 BaJdyHOB
TOBEPXHOCTHOrO 3aJjeralust daule NPAMCHAIOT KYMYJIATHB-
Hble 3apsaapl Konuueckod dopwmbl maccoir 150, 250, 350 r.

Ilpn npuMeHeHUM KYMYJATHBHLIX 3apsii0OB MPOH3BOIH-
TeJLHOCTL TpylAa npH APOOJCHHH BaJIYHOB YBEJHUUBACTCH
B 2-—3 pasa, a pacxon BB mo cpaBHeHUI0 ¢ OGLIUHBIME Ha-
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KJaJHBIMH 3apsiiaMH cHuXaeTca B 1,5—2 pasa. Paamyc
pa3jeTa KyCKOB IOCJie B3pblBa Ba/JyHOB KyMYJATHBHBIMH
HaKAaIHBIMH 3apaJaMu MeHblle, ueM Npu ApoOjaeHHH Ba-
JIYHOB B3DbLIBOM HINYPOBBIX MJH OOLIYHBIX HakJagHLIX 3a-
pA10B, IIPH KOTOPOM MHMHHMAJbHBI PajHyC OMAcCHOH 30HBI
cocTasJaseT He metiee 400 M.

a

' g5d

Y o
by
~—d = g i
Puc. 23. KymyaaTupible nakiaanble 3apsibl:
a — nuIHApHYecKuil; G — chepuueckuii (moaywaposoil); 8 — KOHHYECKHIl ¢ BHICO-

Toil Koanauka, pasHofi [JHaMeTPYy €ro OCHOBAHHS, ¢ — KOHHYECKUl ¢ BhICOTOl
KO.1ma4yKa, PaBHOil noaytopa AnaMeTpaM ero OCHOBAHHA

B3PbIBHbIE PABOTHI MPU COOPYEHWU MONOK

Tpaccel MarucTpaJbibix TpyGOOPOBOJOB B TOpPHBIX pafioHax
HMCIOT pa3J/jHuHoc HampasJaeHHe. [Ipu 3ToM yuacTku Tpac-
Cbl MOTYT HMETb TOMNEPEYHVIO H NPOJO/IbHYK KOCOTOPHOCTD
MCCTHOCTH.

Hdas obecrievennsi yCTOWYUBOCTH paboTaioUHX MAallHH
H BLITOJIHEHHS BCCX CTPOHTC/BHBIX PabOT 1PH COOPYKEHUH
Tpy6GONPOBOAOB Ha TAKHX Y4acTKax YCTPAHBAIOTCS MOJKH.
KOHCTpyKuHMst M napaMeTpbi HX ONPEACJASIOTCS B 3aBHCH-
MOCTH OT JuaMeTpa TpyO, pa3MepoB TpaHiicH H OTBAJOB
TpyHTa, THIA NPHMEHseMbIX MALWHH U METOJO0B NPOU3BOA-
cTBa pabor.

YKJIOH OTKOCA MOAYBBLICMKH [OJIKH npmmmaeTcsr

B BLIBETPHBAIOUMIMXCS CKaJbHBIX TPYHTax . . . . . . 1:0,1
B CKaJbHBIX TNOPOAAX, NOABEPMKEHHBIX ocuinanuio . . . or 1:0,5 Zo 1:0,2
B MePresIMCThIX H U(eGeHHCTHX TpyHTax. . . . . . . ot l:1 g0 1:0,5

C ueapio yMCHLUICHHS TPYMAOEMKOCTH PabOT MO CTPOH-
TCABLCTBY IMOJOK H COKpalluCHH st 06 beMOR BPC30K IIOJIKH B
TOPHBIX paiioHax HauboJjee 4acTo YCTPAUBAIOTCH B IOJY-
HacCbIMU-NIOJYBbIEMKE.

B Goabmom ofbeMe B3pbIBHLIC PaGOTbl MPHMEHSIOTCS
0pu CTPOUTCJLCTBE MOJOK B IPyHTax (CKaJbHBIX MOPOAAX)

69



cBbllie VI KaTeropuu KperocTdH mno liKajJde EAHHBIX HOPM
H PacuUCHOK.

B3apuiBHbIe PaBoTbl BeAyTCs CcOrdacHo pa3paboTaHHOMY
H yTBep:KAeGHHOMY macnopty. Ilpn paspaboTke npoexkToB
B3DHIBHBIX pafoT cJjacAyeT HPeADbABJATh NOBLIUWIEHHbIE Tpe-
6oBanys K Tonorpauucckoil ocrnoBe. Heo6xoaHMo HMETb
NOonepeulinic pas3pesbl 110 BCeM NapPAaKTePHbIM TOUKAM pelib-
e(ha na noaxe.

Tlocre Toro xak och moJaxu GyJeT pa3bHTa H4a MeCTHO-
cTH, HyKHO obOcaefoBaTh paiion B3peIBHEIX paboT. [Ipu
PCKOTHOCIHPOBKe Leaecoofpa3Ho Ha maanax o0003HAUHTH
00 BEKTBI, KOTOPbLIC MOIVIH OKa3aThCcy B onacuoil 3oiie, oco-
GCHHO PAacnoJgoKCHHDBIE BHH3Y (O CKJAOHY.

ITepen npoBeaennem GvpoBbix paloT Ha CKJAOHAX Tak
XKe, KaK Ha DaBHUHHOH MCCTHOCTH, PCKOMEHAYETCHA BbINO.J-
HUTHL BCKpblWHbe palbotol. lla cnyckax Gosblwoil mpoTs-
MCHHOCTH H MMEIOUIHX TNOJOrYI0 MONePEeYHYI0 KOCOTOPHOCTh
CHAATHE BCKPDILIIOTO €10 OCYILICCTBJsIeTCA NPEHMYLIECTBEH-
HO GyJabjo3epaMmi, KOTopble pa3pabaThiBalOT U NEPeMeILaioT
TPYHT MOA YKJOH CBEPXy BHUS3.

Mevoasl 1pousBoicTBa OypoB3PBIBHLIX paboT B 3THUX
VCAOBUSIX JOJXKHBI 06CCleyldBaTL NOJYUEHHE MOJ0K 3addH-
HBIX P43MCPOB NPH COXPAHEHHH YCTOHUHBOCTI HarOpHbIX
OTKOCOB H HHUAHIIX GpoBok. BsapblBaHue npu ycTpoicTBe
MOJOK B CKa/JbHBIX TPYHTAxX OCYUIECTBIACTCA MeToJaMi
HINYPOBBIX, CKBAXKHHHBIX, KOTJAOBbIX H KaMepHBIX 3apsi/10B.
ITapameTpl pacnosoxenust 3apsioB pacCUUTLIBAIOT C yue-
ToM «TexHiUecKHXx npaBU. BEACHHA B3pLIBHBIX pafoT Ha
AHEBHOIl OBCPXHOCTU».,

MeTtoj WNyposbIX M CKBAXKMHHBIX 3apA0B

PeixIeHne rpynTa npu yCTpoOfiCTBE MOJOK HA KOCOropax c
KpyTH3HOH B npedeaax 10—15° BLIMOJHSICTCH WINYypOBEIMU
{npy ray6uie paspLixAsIeMOro €105 A0 2,5 M) H CKBa:KHH-
HbIMH (@pH raybuHe Gogsuie 2,5 M) 3apsiiaMu. Ty MeTo-
Abl yCNICUIHO NPHMEHSJIHCL NPH CTPOHMTEJIbLCTBE [a30MpPOBO-
Ja 1 HedrenpoBoxa B yeaoBusix Kapnat, npu coopymennn
rasonpososa Cesan — EpeBan B ycaosuax Kasxasza #
APYTHX MArHCTPaJbHLIX ra30He(TENPOBOLOB, COOPYIKACMbBIX
TpecTom «Colo3ra3cneicTpoii» B TOPHBIX YCAOBHSAX.
[Inyput u ckBamuibpl B CKadbHBIX TPYHTax BypsaT pyu-
HBIMH 1CPPOPATOPAMU 1 CAMOXOAHBIMH yCTAHOBKAMHM THIA
¥YBII-2, BM-276, ctrankamu BTC-2 u ap. B 3aBucumocri
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OT IIMPHHLI BPe3KH M KPYTH3HBI CKJAOHA 3apsiibl MOTYT
pacnoJsaraThCsi B OJAHH HJIA JBA-TPH, @ B HCKOTOPBIX CJY-
yasix B yeTblpe psifa. A PHIXACHHSA NMOPOABI Ha MOJKax
3apsAbl pasMellalnT B BePTHKAJbHBIX, HAKJOHILIX H I'OPH-

30HTAJBHLIX LIMYypPax M CKBaXKHIAX.
[TapaveTpsl UIMYPOBLIX 3apsA0B PACCUMTHIBAIOT B OIpe-

,'VICJICHHOI(',Y nocJ/ae/10BaTeJbHOCTH. O“pCﬂeﬂﬂlOT ﬂHaMeTp
mnypa B im
d =036 H |/ e )

Ta6nuua 22
YiensHblit pacueTHbiil pacxol ammoHHTa Ne 6 DKB

,EQ_; 3 Yaeabuslit pacxoa BB pas
g2-=g B3PbIBAHHS NOPOAN! qy,
Kateropus : gi : 2 Kr/m3
1Topost KPenocTu | g= z
uopoms | & 2 o
o g
ExgR| wna BbiGpoc Ha phIXJieline
o dE
TMlecok . . . . .. ... — X 1,56—1,7 —
IlecOK mJIOTHBIN MM BJAK-

1315 1 S — VI 1,2—1,3 —_
CyF/IMHOK TSIKeJBL} I1 virr | 1,0—1,15 | 0,35—0,40
Kpenkue ramser . ., ., . . 111 VI 1,0—1,3 | 0,35—0,45
Jléce ... 0L L. VII—IV| VIla 0,9—1,3 | 0,30—0,45
Mer . . .. ... .. v VI 0,8—1,35 | 0,25—0,30
Twe. . . . ... ... IV—V Vi 1,0—1,3 | 0,35—0,40
M3BecTHAK -paKyeuiuK V—VI VI 1,5—1,75} 0,5—0,6
Omnoka, mepreds. . . ., .| IV—-V VI 1,6—1,3 | 0,35—0,45
Ty el TPellMHOBATHIE, 110T-

nasi TaxeJas Tem3a A% VI 1,3—1,5 | 0,45—0,50
Konrnomepar u  Gpekuus

Ha H3BeCTKOBOM UemeHTe | V—VI \% 1,5—1,40 | 0,40—0,50
[lecyanuxk Ha rJHIHCTOM

LeveHTe, cJaanen TJm-

HHCTBI, H3BECTHSK,

Mepreis . . . . oL o, . VI—VII v 1,15—1,40 | 0,40—0,50
J10J10MUT, U3BECTHIAK, Mar-

He3HT, recyaHuKk Ha u3-

BECTKOBOM I1leMeHTe L vii—viin 1v 1,3—1,7 { 0,45—0,60
VI3BecTiAK, necyaHuk Vi |jIv—i1y 1,3—2,1 1} 0,45—0,7
Tpanut, rpanoanopur VII-X | IV—I | 1,6—2,15| 0,5—0,7
Basamwr, augesnr . . . .| IX—XI | 1II—I | 1,75—2,3 0,6—0,75
Keapuur . . . | . X 11 2,5—1,75 | 0,5—0,6
Hopdwpur . . . . . . . X 11—1 2,1—1,15| 0,7—0,75
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rac H — BpICOT2 B3PLIBAEMOTO KOCOTOPa B M; Gy — Y/AEJb-
Hulfi pacueTHulil pacxog BB B kr/mM® (mpuuumaerca no
taba. 22); A — NJOTHOCTb 3apsiKaHusi B KI/AM3 (06LIYHO
A=0,9 kr/om®).

[Tpu ucnonpsoBannuy BB ¢ moutnoctsio, otanvaloueiics
OoT MowHocTH mTatHoro BB, 1ix oTHOCHTCABHAS MOWHOCTL
YUUTLIBACTCA NPH  ONpele/CHHH  PacueTHOrO  yACABbHOTO
pacxoja npumensembix BB

dp == que, (3)

rle ¢x — YyAeJbHBH pacxojx sTasoHHoro BB (ammonnra
Ne 6 )KB) B kr/M%; ¢ — nonpaBouHblil kO3 ULHUCHT, y4H-
THIBAIOUIHH OTHOCHTENAbHYIO MOIIHOCTL BB:

Amvouur Ne 6 KB . . . . . . . . ... Lo, 1,00
» Ne7XKB . ... .. . ... ... .. 1,04
AmMmoHas ckameHBIE Ne 3. . . . . . . ... . .. ... L. 0,80
» » Ne 1, 0,81
Ipanymur AC-8 . 0,95
» AC-4 . 1,00
» c2 ... 1,15
3epuorpauymur 79/21 . | 1,00
» 50/50-B:
CyX0i 1,11
BBOAE . . . . . . 1,06
3eprorpanysut 30/70:
o L O O &
BBOIE. .« . v v v v vt e e e e e e e e e oL 10
Mraamutet . . . . . . . . . . . . . . i i e e e .. LB

3aTeMm 110 yCTAHOBJEGHHOMY AHAMCTPy LUNypa Onpefes-
10T JIMHHIO HAaWMCHBUIETO CONPOTHBJCHHA NO nogowse !

8

F8,2A
WH =duj ‘/ ’ (4)
mgy
Hau
/P
‘V = 0,87 ’ 5
§ l/ mqu ( )
rie dw — AWaMerp mnypa; P — BmectumocTs 1 M wnypa
(npunuMaetes no Ta6a. 23); m=0,9--1,6 — oTHOCHTEJb-

HOE PacCTOIHHE MEeXAY WIfyPaMHu.

! HsMmepsieMoe pPACCTOSHHE 1O IOPHSOHTAAH OT HIKHCH OpoBKI
OTKOCA 10 CCH CKBaXHHHL. .
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Tacautia 23

Macca BB 8 1 M wnypa (BMecTHMOCTb P) B 3aBHCHMOCTH
oT Auamerpa (NMJOTHOCTHL 3apsiKaHWA npHHATA paBHOKi 0,9 T/M3)

Auaverp | Macca BB s || AHaverp Macca BB Auamerp Macca BB
nypa I M mnypa wnypa ] g 1 m munypa Wnypa iy | m wnypa
(CKBAXH- | (ckpanunny), | (CKBAXH- | (oxpamunn), || (CKBOXKHE- | (cxparnnm),

HBI), Kr HbI), KT BBl). Kr
MM MM MM

25 0,44 62 2,7 195 27
26 0,48 63 2,8 260 28
27 0,51 64 2,9 205 30
28 0,55 65 3,0 210 31
29 0,59 66 2,1 215 33
30 0,64 67 2,2 220 34
31 0,67 68 3,2 225 36
32 0,72 69 3,4 230 37
33 0,78 70 3,5 235 39
34 0,82 71 3,6 240 41
35 0,87 72 3,7 245 42
36 0,92 73 c,8 280 44
37 0,97 74 3,9 285 46
38 1,0 75 4,0 260 48
39 1,1 80 4,5 265 50
40 1,1 85 5,1 270 51
41 1,2 90 5,7 275 53
42 1,2 95 6,4 280 55
43 1,4 105 7.8 260 59
44 1,4 110 &6 295 61
45 1,5 115 9,4 200 64
46 1,5 120 il 310 68
47 1,6 125 11 320 72
58 1,7 130 12 330 77
49 1,8 135 13 340 82
50 1,8 140 14 320 87
51 1,9 145 15 3€0 92
52 2,0 150 16 370 97
53 2,1 155 17 3€0 102
54 2,1 160 18 390 107
55 2,2 165 19 400 113
56 2,3 170 20 410 119
57 2,4 175 22 420 125
58 2,5 180 23 430 131
59 2,5 185 24 440 137
60 2,6 190 26 450 143
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[Ipu npumenennn BB ¢ nuortHocThio A), oTanyaromeiics
ot 0,9, HeoGXoauMoO lepecunTaT, BMECTHMOCTp P umypa

Py=P (6)
0,9
rie P, — BMectuMocTb | M wmypa npu ILIOTHOCTH Ap,

P — BvectaMocTs no taba. 23.
Maccy zapsaa onpeaeasioT 13 BhIpaKeHiis

Q =y ‘Y/naH) (7)
rae Wn — CONpOTHBJCHHE M0 IIOACLIBE; @ — paccTodanue
MeXKAYy 3apaiaMi B DAAY; H — Bguicota B3pbiBaeMOro Ko-

coropa.

OPKOH‘IaTeﬂbHO pacueTHyio Maccy 3apsifa H HauboJgce
3()peKTHBHOC PACIOJ0KEHHE IINYPOB YTOUHHAIOT B Pe3ydb-
TaTe MNPOBCAEHHS CCPHH OMBITHLIX B3PBLIBOB B Ka’XKJA0M KOH-
KpeTHOM cayuae,

Hagbleiillasg MeTOJHKA pacueTa 3aBHCHT OT COOTHOLIC-
HUg MeXIy BLIYIC/JACHILIM CONPOTHBJEGHHCM MO MOJOLIBEC
Wr u BbicoTOl B3pbiBacMoro kocoropa f1. Eciu Bbiuncaen-
noe no Qopmyae W,>0,8 H, to W, npunimaior B npefue-
gax: jpas kpenknx nopox Wn=(0,4-0,6) [/, aas nopoi
cpeancii kpenoctu Wp=(0,6=-0,8) H; aasa caabuix nopon
W= (0,8-1,0) H.

Hance BLUHCAAIOT LJIHHY 3apsija

Q
lo. ==
3ap p y (8)
rie P — BvectuMmocts | M mmypa (mo tafa. 23); Q —

macca sapsiaa, onpejessiemas 1o dopuyae (7).
Paccrosinne me:Kay HInypavMu B PsULy @ lpHIHMaeTrcs
B mpeneaax (0,8 —1,5) Wiy (puc. 24).

— il *RJ
= 3
I

— (o

AT'LE‘L@ 3

Puc. 24. [TapaMeTphl [NYPOBBLIX CKBAMKIHHBIX 3apA/10B
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[Ipu mrHoBeHHoM B3phiBauuH a= (0,8+1,1) Wy; npu
KODOTKO3aMeIJeHHOM M 3aMeI/]E€HHOM B3PBIBAHHH a=
=(1,0+1,4) Wn; npu ordesoM B3phBaHHH a=(1,2+
+1,5) WL

PaccrosiHue veXnay psaavu b 3apsjoB ycTaHnaBJHBAIOT
pasibiM 0,85 W,; npn 3aMeAiN€HHOM H KOPOTKO3aMeJJCH-
HoM B3pbiBanun b= (0,9+1,0) Wr

B xpenkux nopoaax AJst Jyumieifi mpopalOTKH HHKHeH
YacTH yCTyna WIypsl 6ypar ¢ nepebypamu.

[Tepe6yp npunumaiotr B npeietax (0,1-+0,15) Iy, rae
[y — ray6una wmnypa,

MoxHo onpeneauTnL rayOuHy nepebypa mo HMCIOLIEMY-
ca JAMAMETPy WINypa: st KPenkux nopox lmep=10 d, mns
nopoJ cpeiHell KpenocTH Ilnep=6 d, 119 HeKpenmKux MOPox
liep=3 d. danuy 3abofiku NPHHUMAIOT B Opelenax
13316=(0,6+0,7) Wi

Yaeaopusiit pacxoa BB onpegensiior Ha OCHOBC ONLIT-
HBIX B3PBIBOB B mpolccce BeAcHHus paBor. OpHEHTHPOBOY-
Hple 3HAUCHHs yaeabHoro pacxofia (amvonut Ne 6 JKB)
MOXKIO mpunumath 1o Taba. 22. [lpu or6ofike ropnoit
Macchl mnypavi oOBYIO0 TPUMCHAIOT OTHEBOH HJHM 3JIEKT-
puueckuii criocoOnl B3pbIBalusl.

HauGosee pacnpocTpaHelHbiM CIOCOOOM PLIXJEHHST rOp-
HBLIX 110pOA npH o6pa3oBalud HOJOK B TOPHBIX YCJOBUAX
SIBASICTCS MCTOJL CKBAXMHHBIX 3apsigoB. s B3pLiBaHHA
NPHMEHSIOT BepPTHKaJbHble M HAK/IOHHLIe CKBAMKHHBL JHa-
merpom 100—200 MM u ray6unoit mo 20 m. Ha ycryme
CKBAMKUHBLI MOXKIO pacrnosiaraTh B OJAMH psanx (OXHOPSAAHOE
B3phIBalive), B ABa i Gojec psA0OB (MIOrOpsAJHOE B3pbl-
BaHNC) B 3aBHCHMOCTH OT IUMDHHBI NOJKH H NPHHATOH TeX-
HoJorun pabor. Ha nojorux kocoropax aas Kaxaoro pspa
CKBaXXHH MpeaycMaTpuBaercsi oTAesblias Tpona (puc. 25, a),
a Ha KpyTbIX Kocoropax OypAT Beep cKBaxuu (puc.25,6).

Ha muoropsiiHOM pacnosioKeHHu CKBAaXKHHHBIX 3apAIOB
Macca 3apsiia CKBayKHHBl IIEPBOTO psia ONpegensieTcs Mo
popmyaae (6).

3apan 1/s CKBaXKHH BTOPOro H MOCJCAYIOUIEro PANOB
NpHUHHMAaeTCsl paBHBIM 3apsily NepBOro psiia W/AH YBeJHUH-
Baercss Ha 10—20%. HauGoabminii 3apsil, KOTOPHH MOXKeT
ObiTb pPa3MelleH B CKBaxHHe, ONPEAE/ISAETCA H3 BHIPaXKeHHS

Qmax = P(L_lsaé), (9)
rie P — BmecTHMocTh | M CcKBaxuHBL (1m0 Taba. 23);
a6 — nanna 3aboiiku [06LIYHO NPUHHMAETCS PaBHON
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(0.5—0,6) L uan 25—35 anamerpam 3apsaal; L — ray-
61HAa CKBAXKHUHDI. :

Haa pasmeinenns 3apsigoB paccunTwiBaior Wy Ecan
H3BeCTeH pacueTHbli ynesbHbH pacxox BB gy na apobae-
Hue | ™% mopoabl Asst yCJOBHMH HOPMAJbHOTO PbiXJEHHS
CONpOTHBJAeHUS no nopouwse, W, MoxeT 6GbiTh onpejeeHa

Puc. 25. Cxembl pacrioloXKeHHst CKBaXKHH Ha TOJOTHX (@, 8) M KPYTHIX
(6) Kocoropax

corjacHo «TexHHYecKHM MpaBH/IaM BeJleHHS B3PLIBHBIX pa-
60T HA JHEBHOH MOBePXHOCTH»

Wy = I/:]TH- (10)

rae P — BMectuMocTb | M cKBa)uHB (mo Taba. 23);
Qs — PpacueTHB} yleabHblt pacxox BB (mo taba. 22).

B mpaxTuke B3pHIBHOTO Hesna Upu onpeleneHun Wy
10Jb3yI0TCH HOPMYJIOH

W, = 24d.s V) -2 (11)

qu
rae dexe — JHAaMeTpP CKBaxKHHb, onpenenseMblii mo ¢op-
Myae (2).
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Ilpaxktuveckn Wy naxoadaTcs B npepedax 25-—45 guna-
MeTpOB CKBaxKuhbi, T. e. Wn=(25+45) dcks.

Haa 3agannofl BLICOTH BLIEMKH IHAMET)P CKBAMHHBI d,
IIPH KOTODOM MAaKCHMAaJbHO HCIIOJAb3yeTcs ce 0ObeM, onpe-
aeasetcs no gopmy.ae (2).

CkBaXUHp OypATCs ¢ nepefypoM, BeJHUHHA KOTOPOro
onpejeasercs no gopmyne

[nep -+0,5 du Wi (12)

PaccrosHile Mexy CKBa)KHHaMu B pAdy H MCXKAY pi-
IaMH CKBaX{WH yCTaHaBJUBAaIOT paBHbiM Wy, T. e. npume-
HSICTCH B OCHOBHOM KBajApATHAasi CCTKa CKBaxHH. Yucao
pPAAOB NPHHHMAKT B COOTBETCTBHH C IMPOEKTHON WIKPUHON
TIOJIKH. '

Last yayulieHus cTeleHH APOOJeNHsl CKaJblblX MOPOIL
OypAT HAKJOHHDLIC CKBaX@KHHBI, MCTOJ HAKJOHHBIX CKBAXKHH-
HBIX 3aps0B 3aKJAI04aeTCsi BO B3PbIBAHHY YJIJIMHEHHBIX 3a-
psL10B B CKBaHHAaX, NMpoOypeHHblX MapaJJenbHo OTKOCY
Kocoropa. Kak mpaBHJ0, HAK/JOHHBle 3apAALl IIPUMEHSIOT
npm yraax oTkoca b5—75° (puc. 25, 8).

Pacuer nmapamerpoB A5 HaKJAOHHBIX CKBAXKHHHBIX 3a-
PSIIOB NMPOM3BOJANTCA TaK »Ke, Kak W JJs BCPTHKAJbHBIX
3apsitnoB. Ilpu 3ToM JIHHHIO HAHMEHBLIETO CONPOTHBJEHUS
110 MOAOWIBe AAA HAKJOHHBIX CKBaXXHHHBLIX 3apsj0B ompe-
AeJs10T 110 popMmyae

RV (13)

sina qu

Wq =

rac oo — yroJ/i HakJ/ioHa CKBAXHHB! K I‘OpPI3OHTaJIbH0ﬁ J10-
CKOCTH.

'ny6MHa HAaKJIOHHOH CKBAXKHHbBI

H [N
lcxﬂ = + lnep’ (14)
sina
rie H — BbICOTa B3pLIBAEMOTO YCTyNa; lpep — TAyGHHA

nepebypa.

Ilna cosnauus noaki 6oJbIOH WHPHHBL 1le1eco06pasHo
OpHMeHsITe MHOTOPAAHOE KOPOTKO3aMeAJeHHOe B3phLIBaHHE.
CyLIHOCTh CXeM MHOrOPSAAHOrO B3pPLIBAHHA 34KJIOYACTCH B
CO3/laHHY B3PBIBOM INepBbIX 33aPAA0B AONOJHHTEJBHOH MNoO-
BCPXHOCTH obHarkeHusd, o6.1cruatouleli pabory 3apsioB no-
cnepyiomHux B3peiBoB. MIHTepBasn 3aMeliciusi MeXxay B3pbi-
BaMH 3aBHCHT OT (PH3UKO-MEXAHHUYECKHX CBOHCTB TOPHBIX
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1Hopoa H HaxoAuTcs B mpenedax 25--50 mc. OntumanbHbId
HHTEPBaJ 3aMeNjCHHsA B 3aBHCHMOCTH OT KPCMNOCTH NOPOX
MOKeT GbITh OnpejeseH no gopmysne

t =AW, (15)

rae A -- ko3hdUIHKCIIT, 3aBHCALIME OT KPEnmocTH M TpelLH-
HOBATOCTH 11OPOA (AAS KPCIKHX caabo TPCUIHHOBATHIX MO-
pon A=3, aas caabplx CiJIBHO TPELULHHOBATBIX TOPOJ
=6).
[Tpu coopyxeHud nOJAOK npH MNOMOILH MHOTOPSAHOrO
KOPOTKO3aME/1/JI€HHOTO B3DLIBAHHA BO3MOXKHO MpHMEHeHHe
pasanuHbix cxem (puc. 26). Hanbosee spdexTuBHON cie-

1]
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P9 PP MNP L NUNC N
éé#‘?####‘#{’ °/p’/ﬁ/ﬂd,cx\xh\n\o
8600088843 0’0 e 0w w00
56(56«566&&&0 0 25 50 75100
oooop——o\oooo
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Puc. 26. CxeMbl KOPOTKO3aMCAJeHHOTO  B3PLIBAHHS  3apsii0oB  NpH
CTPOHTENLCTBE I10JIOK!

a ~ Bpy6oBasi;  — NOPALHAN; 6 — paiyaJjbHas; 2 - TPeyroabHasi; @ — Tpameuue-
BHAHASA

LyeT CYHTaTh TPeyroJbHYlO0, TPANCHHEBHIHYIO H Paluajb-
HYIO CXeMHBl.

Jdas MakcuMaJbHOro HCHOJb30BAHHS BBIOYPEHHOTO 06b-
€Ma CKBaXKHHbl H yBeJHYeHHs BbIXOAA TODHOH MaccH C
I M CKBaXXHHBI, KaK NPAaBHJIO, NPUMEHSIOT CIJIOLIHBIE 3a-
PAIBL.

3apndot ¢ 8030ywHbLMU  npomexcyTkamu. Has paBHO-
MepHoro pacnpencachnsg BB mo anautie ckBaxKMHBI npuMe-
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HYIOT paccpenoTOUeHHble 3apsabl. BapbiBuaTthle BelilecTBa
pdcepeotounBaot 3a00AKOH HAH BO3AYIHBIMH NPOMEXKYT-
kaMil. Takas KoucTpykitst 3apaaoB obecrneunsacrt Go.ec
paBHoMeplioe japo0.letile Mopodbl 1o Beell BLlCOTe B3Pbi-
BaeMO# MOLIHOCTH.

JIMHHa BO31YIIHOTO NPOMCKYTKA 34BHCHT OT [JHHbB
KOJOHKH 3apsia, Tuna BB, dusnko-vexaniueckux cpoicts
ropHLiX Nopoa. PekoMeujyercss npuHHMAaTL O6WYIO AJHHY
BO3AYUIHLIX MPOMERYTKOB a1 cJabuix nopon 0.3—0,4
AMMHBL 3apsna; AJs nopoj cpeiHeit kpenoctd  0,2--0,3
Aaunbl 3apsiza W adst Kpenkux nopoa 0,15—0,25 gauubi
3apsiaa. Ecan npu »ToM AA1HA BO3/YLWIHOIO MPOMEKYTKA
npesbliaeT 3.5--4 M, ciaelyeT pesJaTth ABa BO3AYLIHBIX IPO-
MexKyTKa. Macca BOPXHCH vacTH 3apsAfa  NpHHHMaeTcs
paBuoii 25--35% oGiweit vaccw 3apsiaa. Munnuuponanie
3aps/10B, pPaccpeOTOUCHHLIX 3a00HKOM HAM BO3AYLWIHBLIMH
MPOMEIKYTKAMH, OCYIlCCTBIACTCS ACTOHHPYIOUBM HIHYPOM,
NPOAOACHHDLIM 10 BCCIT AJAHHEC CKBAXKHUIIBL

Tax, B 1eAsiX UOBBILCHUSI CTeneHH Apo6Jaents ropHbix
nopo.1, IPOH3BOAHTEILHOCTH TPyAa H COKpAIlCHUS CPOKOB
NPOKJAAKH TPyGONPOBOJIOB Ha Kocoropax Tpectom «Coi03-
razcicueTpoii» paszpadoTalnsl cXeMbl PAcioN0MKeHHY CKBA-
ANH B 34BIHCHMOCTH OT VOB HaKJOHA KOCOTODPA, TPCHI-
HOBATOCTI N KPCMOCTH OTOHBACMON NMOPONBI MPH COOPYIKe-
HINT 1OJ0K. DTH CXeMbl € YCIexXoM OblaM HpHMCHCHLI 1IPH
cTpoureaberBe rasomnposoja Cesan — Epesan.

B navase cTpoHTelnLCTBA B3pLIBAMU LINYPOBLIX 3aps-
J0B MO OCH TPacchli CO3MAaBaJy ROJKY IDHpHHOK 1 M jis
pasmeuicHus ctanxka CbMK-5 (¢ vuetom 0,5 v npcaoxpa-
HHTCABHOR OPOBKU), a 3aTeM OGypHJH CKBaXKHHLL 15 Pbix-
JCHHS Bcero o6beMa BhleMKH.

[Tposegennyie paboTul noKasasdH, 4To MplMCHEHHe naail-
HOH CXCMBLI DACTIONOXKCHHSI CKBaXKIH sBJAsCTCA 3PQeKTHB-
HbiM, BbIOpoOc cocTasasieT okoso 70% upu xopowem apo6-
JICHHH TOPHOH MAacChl, UTO IIO3BOJACT MOJYYHTL 3HAUMTEJb-
HLIE TeXTHKO-3KOHOMHUECKHH 3ddekT.

Kontyproe e3poisarnue. Insi yCTORUHBOCTH OTKOCOB 110-
JOK H COXPAHHNOCTH MaccHBa FOPHBIX MOPOJ 32 MpeCiesamu
IPOEKTHOrO NPohHAs, a TaKKe MOJAYYCHHs! KPYThIX yCTOI-
YHBLIX OTKOCOB IIPHMCHSIIOT KOHTYPIOC B3PHIBaHHC. DTOT
METON HCIOJL3YIOT I[IPH MOIUHOCTH CHHMAeMOro cJjost He
6oace 4 M.

Ilpu B3pBIBAHMH B YCJOBHSIX ONHOH OBHAMKCHHON TIO-
BCPXHOCTH NPEABAPHTCABHO 06pasyioT wedb. Jas B3puiBa-
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HHsi maTpoHb BB anaMeTpoM 32 MM pasmelialoT B UWIfy-
pax HJAM CKBaXHHAX AHAMETPOM 60—110 mm.

PaccrosiHie MEXIYy CKBa:KMHaMH NMPH KOHTYPHOM B3pHI-
BaHHH ONPeJeasioT o dpopMy.ie

a = 22d,, KK, (16)

rie dsap — OuameTp 3apsna; K — k03O HUHCHT 3aKHMA
npu paboTe Ha KOCOrOpe LM YCTYlle NpH uHCIC PSIoB
CKBaXKHH OoJjec Tpex, a TakkKe NpH KOHTYPHOH oTOolike
Ka=1 (B 3THX XC YCJOBHAX, N0 UPH Meublliem uncae psi-
10B ckBawui poixgacHus Ky=1,1); Ky —- kosb¢punumenr
reoJoryucckux ycaosuit. [IpH oTcyTeTBHM fIpKO BbIpaxcil-
WO CHMCTeMbl HANJacTOBAaHMN HJH TpelluHoBaTocTH Ky=
=1,0, upu yrae Mexay TOCINOACTBYIOIEH CHCTEMOi Tpe-
WHH H ILeJbl0 MpPeABapHTCABHOrO OTKoJa, pasHoi 90°,
Ky=0,9, npu yrac 20--70° Ky=0,85, upa ropHsonTasibLHOM
3ajeraHui, a TaKMXKe NUPU COBHIAACHHM ICOJOrHUCCKHX 1110~
ckocTell co weanio Ky=1,15. Paccrosuie mexay CKBaxu-
HaMu cocramasier 60—80 cm.

Puc. 27. Texnojornyeckass cxemMa KOHTYPHOTO B3IpLBAliif:

! — pa3buBouHasi OCb; 2 — NPOCKTHBIH KOHTYD OTPBIBA NPK OOLILILM B3pbladduil;
3 — 3kounoMus 06bema paizpabaThiBaeMoOl NOPOAbI B PC3Y.bLTATE APHMCHEHHS KOH-
TYPHOTO B3PbIBAHHA; 4 — KOHTYDHBIA 3apfa; § — 3apsiibl PHIXACHHS, G H O -
YrAL HaKJOHA CKBA/KHHUBIX 3aPSA0B DPBIXJCHHS; G ~— YIOJl HAKA0HA KOHTYPHBIX
CKBAXKHR

Puc. 28. Cxema pasmellcHHsl KOTJIOBLIX 3apsi0B
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Macca BB B | M cKBa:XKHHBI NPHHUMAETCS B 3aBICHMO-
CTH OT KPENOCTH H COCTOSHHS MacCHBa NOPOL.

Pacriosioxkenye KOHTYPHBIX CKBaXuH (puc. 27) LOJXK-
HO ObiTb BbIIEPXKAHO B TOYHOM COOTBETCTBHH C IIPOCKTOM
no ray6line u ocobeHHO MO HampasJeHHlo, uToObl obecrce-
YHThL POBHYID MOBCPXHOCTH MaccuBa. [lostomy Gyposbie
CTAHKH 131 Gypeins KOHTYPHBIX CKBAXHH yCTaHaBJIHBAIOT
¢ MOBLILEHHOM TouuocThio. Hanayymine peayanTaTel nogy-
HAlOTCst IPH OYPCHHH €O CLICIIHAbHBIK PaM.

MeTtog KOTNOBLIX 3apaA0B

Hasi puiXjJeHHs CKaabHOTO rpyHTa IIPH CTPOHUTEJNLCTBE TO-
JIOK Ha KOCOropax ¢ KpyTHsloi B npegenax 15—20° npume-
HSICTCA MCTOJ KOTJOBbIX 3apfAfoB (puc. 28). IloaocTs-Ko-
Te 1 ofpasyeTcsl B3peIBAHHEM MaJdblx 3apsjioB, pasMeniae-
MbIX B OIIpCAEEHHbIX MecTax IUNypa HJAH CKBaKHHBIL.

[Ipu cTponTenncTBe NOJIOK B TOPHLIX YCJIOBHMSIX KOTJO-
BLIC 34psiibl NPHMEHSIIOTCSI B TCX CAydYasix, KOrjd COIpo-
THBJIGHHE MO MO/OLIBC B3PHLIBACMOrO YCTyna HAaCTOJMLKO
BCJAHKO, 49TO 3apdl, NMOMCIICHHLIT B CKBa)XHHY, HC B CO-
CTOSIHHII ero mpeooaeTh. B3pLiBHBIM cnocofoM 3aiaHHbIl
00BCM KOTAQ 10JYUAIOT OTHHM IJIH HECKOJALKIMH NIPOCTpe-
JHBAHUAMH.

Macca ocnosnoro 3apsna Q onpegedsiercs no Gopmye

73]
Q—=q,W?, (17)
rae gy — pacueTHnil yAcapHbll pacxox BB (npnuuvactes
no taba. 22); W — aMbig HaMMeHbIIero CONPOTHBJAEHIS,

Maccy mnpoctpedaounoro 3apsaaa  Qunp ONPEACAAOT U3
BLIPaKeHHs

Q
Qnp == , (18)
ITipA
rae [lyp — nmokazatesp NPOCTPeaIBACMOCTH (MPHHHMAETCS

1o Taba. 24); A — mJI0THOCTL 3apsiKaHus.

st KOTJOBBLIX 3apsA/0B 3a PACYCTHYIO JHHHIO Hau-
MellbIlero conpoTHBjcnus npunuMaior W (cMm. puc. 28).
BeanunHy HauMcHbIUEro cONpOTHBJEHHS MO MOJOLIBE NPH-
HUMaT: s Kpenkux nopox W= (0,4—0,6) H, aaa mo-
poa cpeanell kpenoctu Wy=(0,5---0,7) H, ana caabuix no-
poxr Wp=(0,6—0,9) H. Paccrosinus Mexay KOTJOBBIMH
3apsaMH @ H PsdaMH KOTJOBBIX 3apsiioB b 3aBHCAT OT
KPeNnocTH nopo/, TpebyeMoil cTemeHH ZIpoOGJeHHs W BHjia
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TaGnuma 24
OpHEeHTHPOBOUHBIE 3HaueHHS NOKa3aTeas NPOCTPENHBAEMOCTH

Tpene.to
Kaaccu- noKasareJs
TopHasi mopoga tuxkauns NPOCTPEJIH -
I'PYITOB BaeMOCTH
np
Cauna:
nacTuyHas MOpeHHast ., . . . . . . . . It 900—14G0
(=] 2) 2 IT1 400—600
MopeHHas . . . e e e e e Il 220—530
}KeaTo-0ypas }KHPHHH e e e e e e ITI 220—270
TeMHO-KpAacHast Kupuast ., . . . . . . . Il 170—250
JIOMOBAst TEMHO-CUHASL . , . . . . . . . Iv 100—150
Mepredn:
KPacHBll TPEULHOBATHIN . . . . . . . . VI 100170
MATKHIA CHALHO TpelnsioBaThii . . . . . v 180—280
Cyraunok TsKeNblil, TJvHa necdawucrast . . . AN 70—190
Men MSITKMT, U3BECTHSK-PaKVIIEUHHK . . . . v 35—65

Meprea cpelHeii KpenocTi, JOJOMHT Mepre-
JIUCTHLT, H3BECTHAK MSTKHA, CWABLO TPeuin-
HOBATBIH . . . . . . . . . . . . .. .. V—VI Oxomo 20

Tunc noTHLIL, MEJKO3ePHHCTBIT, CaaHUbl [JIH-
HHCTBIE, KPerikHe, TPAaHHT CHJILHO TPellHHO-
BaThii, ocopuTel cpeanell KpenocTu, cu-
JIHIMTBI, H3BECTHAKH Cpealieil TpelHHOBATO-
CTH . . . T 2 e A R 3—15

I'pavur; cpe}meu TPelUHOBATOCTH,  KBapIUHTLI
MJOTHblE KeJC3ICThle, KBAPUXTHI IWIOTHLIE ce-
prle, anaTHTO-HedeslHOBAsi PyAa, H3BECTHSAK
IVIOTHBIH, 3MEEBHKH C  BKJIIOUEHHEM ac6ecra,
I'ecualuK, AOJOMHT ., . . . .| VII—IX 2—10

Porosuku, cxapm,l Mpamop, rpanmonn er—
MeHb macmm)m H3BECTHSAKH Kpeilkue, Tpa-
HHT KPVNHO3epHUCTHIT, (ocdopuTE Kpenkue,
HOJOMMT Kpenkmid . . . . . . . . . .. .| VII-XI 0,2—5

B3pPBIBAHHUS W NPHHHMAIOTCS B CJCAYIOUIHX pasMepax: MpH
MTHOBCHHOM B3pbiBanun a=(0,9—1,1) W, 6=0,85 Wy,
MpH KOPOTKO3aMeldeHnoM B3peiBaHuu a=(1,1—1,4) Wy,
= Wi

Ecan sa onun B3pbiB HC yAaeTcst NOJYYHTH TpebyeMmblil
pasMcp KOTJa, TPHMEHSIOT [OC/AeI0BaTeJbHO HCCKOJABKO
NPOCTPCAHBAHHI € ITOCTCHEHHBIM  yBe/JHYeHHEeM 34psiia.
Macca nepBoro mpocTpesouyHoro sapana gasa wnypos 0,3—
0,7 xr, aaa ckeaxuu — 5—10 kr. Lleutp KoT.10BOrO 3aps-
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Aa J10JIXKeH HaXOAHUTbCss Ha YpOBHE MOILCLIBLL IIOJKH. Pac-
MoJI0XKEHHe 3apsifoB, KakK IpaBujio, OAHOPAAHOE.

MeToa KamepHBbIX 3apAA0E

[IpH yCTpPOHCTBC MOJIOK YaCTO NPOH3BOMST B3PBIBHI HA BLI-
6poc W cOPOC ¢ MOMOLIbI0O KaMmepHbx 3apsnoB. CyLIHOCTL
3TOro cmocofa 3akjaiouaeTcs B TOM, 4TO C IOMOIIbIO YCH-
JICHHBIX 3apfA/0OB B3pbiBaeMasi nopoia He TOJLKO paspy-
[maeTca, HO W Bbi6pachblBaeTcsl 3a NPeACJbLl Pa3pyuiaeMoro
ofbeMa maccuBa TOpPHBIX TMOpoxd. Ilpm 3ToM moJiyuaercs
npodHIb MOJMKH, GAM3KHE K NPOEKTHOMY. [IpCHMYLLECTBOM
COOpYKEHHUsSI TNMOJOK TaKHM CcrocofOM SBJAsIETCS BO3MOXK-
HOCTb TNPUMEGHEHHSl ero B 10poaax Jio0oi KPCHOCTH H B
JI0OBIX KJIHMATHUECKHX YCJAOBUAX.

[TpoekTupoBanue KamepHBIX 3apsiioB  HauyHHaercs ¢
pasMellleHHs] Hx Ha nomepeunukax. ITomepeunsic npoduin
NPHHATO ACIHThL Ha TPU THIA: € BLICOTOA 0BpasyeMoro
NpH B3pbIBe OTKOCA Hajy BHYTpeHHeidl 6poskoit 0,75—1,25
WHPHHLL moaKu (puc. 29,a); ¢ BHICOTOIl OTKOCa MeHbLIE
0,75 wupulel moakH (puc. 29,6); ¢ BbHICOTOI OTKOCA 6OJb-
we 1,25 wupuesl moaku (pHc. 29,8).

Puc. 29. Cxemnl pasMelleHnsi KaMCpPHbIX 3ap#10B Ha TNOJKaX

IepBeril cayuaii aasieTcsd Haubosee NMPOCTHIM AJs IIPO-
€KTHPOBAHHST — OH COOTBETCTBYET pACHOJOXKEHHIO 3apf-
0B B 01Ul psaa ¥ ondH sipyc. [TocTaBuB 3apsiabl B HHMKHHUI
YroJ O0TKOCa, ONpefefsioT TpaUuUCCKH JHHHIO HauMelb-
Liero CONpOTHBJeHHsA. 3aTCM MOJOXKCHHE 3apana HaHOCAT
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na maan. [lo seauuune W, onpenensiioT paccTOsiHHE JI0
cJelyloulero 3apsna
a:‘mwlv (19)

rfle #l — OTHOCHTCJIBLHOC pacCcTOSiHHE MeXIy 3apsajaMil.
[Tpunumaercs B npegenax 0,8—I[,4 B 3aBHCHMOCTH OT Kpe-
NOCTH MNOPOABL M XxapakTepa HamaactoBaHuil. MeHnlne
paccToAHHs MPHHHMAIOT B KPENKHX NMOPOAAx M mpH HamJja-
CTOBAHHH, COBNANAIOLICM C HANpaBJeHHCM JIMHUM Hawu-
MEHBIIETO CONPOTUBJIEHHS.

[To mecTy pacnodoxeHHst BTOPOIO 3apsifa CTPOSIT BCIO-
MOraTesIbHBIIl MOTEpPCUHHK, MO KOTOpoMy onpenensior W
BTOPOro 3apsajga. 3aTeMm pPacCTOsiHHe MEXIy 3apsaaMu Kop-
pPexTHPYIOT 1o QopmyJe

a=mY1tWs (20)
2

PasmecTnB Takum crocoGoM Bce 3apsaAnbl HA yuacTke,
IPUBA3LIBAIOT HX K OCH TPAacChl Mo XOAYy NHKCTOB.

BulcoTHnle OTMeTKH 3apsiloB NpH HAaKJAOHHEX NOJKax
OHPEACJAIOT, [0JAb3YACH NPOAOABHBIM npoduieMm.

Bropo#t cayua¥i cOOTBCTCTBYyeT JABYXPSIANOMY pacHoJo-
JKENHI0 3apafoB. 3apsAbpl y OTKOCA MOJKH PacliosaraioT
TaK e, Kak M B nepsBoM cayuae. Buewmnii psag 3apsanos
PasMeIlaT anajorHyislM Crnoco6oM Ha pPacCTOSIHUH, paB-
HOM JMHHH HauMelbUIero 'CONPOTHBJICHHA BHYTPCHHHX 3a-
panos. Ilpu 3HAYCHMAX JHHHM HAMMEHBIIEro COMPOTHUBJIE-
HHsT BICUIHETO 3apsfia MeHee 3 M BMeCTO KaMepHHIX 3aps-
OOB MNpefycMaTpUBAOT MNOAPAGOTKY NOJKH IINYPOBHIMH
3apsiiaMy.

[Ipn npoexTupoBaHHu CJelyeT TakKkKe HPOBEPUTh BO3-
MOKHOCTb U 11€J1eCO06Pa3HOCTL 3aMeHBl KaMepHLIX 3aps-
OB CKBAXKHHHBIMH.

OnucaHHB NOPAIOK PacCTAHOBKH 3aPsiOB MPUMEHSIOT
B CJIy4yasiX, KOrJa K COXPAaHHOCTH 6OpTa MOJKH HE Npelb-
aBaATCA ocobo crporvie TpeboaHus. Ecau ke Takue
TpeOOBaHHA HMEITCA, TO 3apsiiHble KaMephl HYXHO OTO-
JBHMHYTbL OT 60pTa Ha BeJAUUHHY

A=0,06Wy KM, (21)
rae [Inp — TOKa3aTe/p MPOCTPEIHBAEMOCTH (IPHHUMAETCS
1o tab.1. 24).

Ilocse sTOr0 Heo6x01UMO cKOppekTHpOBaTL W 3apsioB
BHYTPCHHEro psija.
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3apaanl paccunTLIBAOT o Gopmyie

Q= qW?f(n), (22)
TAC gy — pacucTHulil yacsapHbi pacxon BB aas sapsiiaos
BbiOpoca (npuhuumaercss no taba. 22); f(n) — mnonpasou-

HBIll Ko3aduuueHT Ha liokazaTtenb AelicTBUS 3apsja; aas
HopMaJbHOro peixmenusi: f(n)=1/3, nag yMeHbUIEHHOrO
phixjeHus (B3pbiBaHHe Ha coTpsiceHue) [(n)=1/6-+1/4,
AJis YCUJIEHHOTO poixjenus f(n) =1/2-=1.

B3PbIBHBLIE PABOTbI MPU CTPOUTENLCTBE TPAHLLUEWA HA MOSKAX
B CKAJIbHbIX MOPOAAX ’

[Ipu coopyxeHHu TpaHUICH NPUMCHSIOTCS Pa3/jH4YHbIC Me-
TO/BI B3pLIBAHHA. B 3aBHCHMOCTH OT (hH3UKO-MeXaHHYECKUX
CBOHCTB TPYHTOB, TpeOyeMblx pa3MepoB TpaHIlel npuMe-
HAIOT: IUOYPOBOH WMETOA M METOL KaMepHBLIX 3apsioB
(B3pbIBLI HA BLIOpPOC).

InypoBoii meton B3pwiBHBIX pa6or. [Ipu yerpoiicTse
TpaHWed [Js1 PHIXJACHHA CKaJbHBIX TOPOJX HCHOAB3YIOT
IPEHMYIICCTBCHHO MCJKOWINYPOBble 3apalbl, uTo obecie-
YHBACT HaWJyuyulee COOTBETCTBHE NpPOQHJIS TpaHUled TIpPo-
CKTHOMY, xopouiee apolJeHue HCKJIouacT paszbpoc KYCKOB
MOPOJILI HA JAJEKOC PACCTOSIHHE.

PBIXclIe CKaJALIOTO TPyHTa HPH YCTPOHCTBe TpaHLlefl
OCYIUCCTBJAACTCSI TPYIIOH HebOoJAbLINX 3apsaf0oB, pa3MeulcH-
HBIX B IIMypax.

Macca 3apsjioB ompefeasieTcsi B 3aBMCHMOCTH OT rJy-
OHHBL PLIXJICHHA M KATErOPHH KPernocTH nopoj 1o ¢opMy-
Je (6)

O6uwas macca 3apsgoB BB npu B3pwiBauuu onpenesnes-
HOTO O6beMa TPYHTa MOKeT ObITh Onpene’eHa H3 Bhipa-
JKeHHUA

Qo6uz =y S hm (23)

rie § — nJaowalr B3pPLIBAEMOro ydyacTka noponsl; A, —
BbICOTA C.J1051 B3pbIBaeMblX Mopol (mpoekTHas ray6uHa
TpaHllen).

Macca wnypoBoro 3apsizia pbIXJeHHs LO BMECTHMOCTH

Qu — (lm — lsa6) p, (24)

rae Ly — nnuHa mnypa; lpae — AduHa 3aboiiku; P — BMe-
CTHMOCTh | M limypa (npuHHMAaeTcs no Tadu. 23).
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B 3aBHCHMOCTH OT KpenocTH B3PLIBACMLIX NMOPOA H Tpe-
6yeMofi CTCMeHM pbIXJAeHHs AJauHa 3a00fKu COCTaBJAET

L6 — (0,25 =- 0,5) I, (25)
PacuetHan aJiia U,IﬂypOBOl'O 3ap$ma HpHHHMaCTCS{
Ly = 1,7 L. (26)

Torga macca WNYpPOBOro 3apsjia 1o BMECTHMOCTH OIpe-
JeqsieTcst no gopmyJe

qu - 0,7 lm P (27)

Upe/10 B3pLIBAEMLIX LINYPOB MOXKCET OBITHL HARAEHO Mo
tdbopmyae

Ny = _Sg‘f . (28)

3apsiibl A8 PLIXJCHHA [PH LuHpHie pa3pabaThiBacMoi
TpaHiled A0 2 M pacnoJsaraioT BAOJAb ¢e OCH B OINH PSA;
nupu ‘Gosbluefi WHPHHC — B JBa psga u OoJee.

Ilpu npoxodxke TpaHuicHd raybunoi 1,2 M M WHPHIOH
1,5—1,8 M Wnypbl MOXKHO pacnosarath B O/HH DALy OJ-
oro GopTa TpAHLICH C VKJOHOM K ec cepefHlie NMOJ yrjoM
45—60°. bsaroaapsi TakoMy paclOJ0KCHHIO IUMYPOB FPYHT
paspyluaeTcss M yacTHUNO BLIOpACLIBACTCsT B CTOPOIY, MPO-
THBONOJIOXKHYIO IUIYPaM.

TIpu orHeBoM crocoGe B3pLIBAaHHA PacCTOSINHC MEX1y
WmypamMu @ B PSAy NpHuHMaercs B npenenax a=(1,2--
+1,5) H (H — ray0OuHa TpaHIieH), npiu 3AeKTPOB3PLIBA-
HuUH — B npemeaax a=(1,0+1,5) H. Paccroanne wmexay
psimaMu wnypos b ycranaBaubaercsi pasnovim 0,85 H. Ilpu
3aMeJJIeHHOM M KOPOTKO3amejJeHHOM cliocoGax b=H.

MeTtox npoxojKH TpaHuWeit B3pbIBAHWEM Ha BoIGpoOC. [Tpu
NPOXOIAKe LIMPOKHX TPaHuieli HapsaLy C IMINYPOBBIMH 3aps-
AaMH [pPUMEHSIOTCSt KaMepHble 3apsibl, B3pbIBalollHe
TPYHT Ha BHIGpOC.

Buaumas rayGHHa BOPOHKH, 0Opa3yeMoil B3pBIBOM Ha
BHI6pOC, sIBJISETCH OJHHM U3 OCHOBHBIX mMOKasarTejeil anas
OLIEHKH MOJYYEHHbIX pe3yJbTaTOB MPH pPacCMaTpUBACMOM
cmocoGe B3PBIBHLIX PabOT, TMOCKOJLKY A0pafoTKa BbIEMKH
mocsje B3pbiBa Ha BBIGPOC OOBIUHO CBA3aHa C GOJbUIHMH
3aTpaTaMM H TPYAHOCTSIMH.

PasauuaioT 1Ba BHJa B3PBIBOB Ha BLIGPOC: B3DPLIBLI C
IByxcToponuum BeiGpocom (pHc. 30, a); B3pEIBH ¢ OAHOCTO-
poHHuM BBIGpocOoM (HampaBJgeunsim — puc. 30,6).
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Cxema B3pLIBaHHA ¢ ABYXCTOpOHHMM BuOpocom H3o6pa-
Kena na puc. 30, a. 11pn momolil KaMepHbIX 3apsijoB 00-
pasyeTes BLICMKY B NOPOAANX € c¢ BLIGPOCOM Hd oba Gopra.

[Tpu B3pbiBaliHM KaMepPHLIN 34PsiloB Ha ONUPEAeACHHOH
ray6HHC, NP 3aaHHOI IHPHHC BLIPAGOTKH  MOXKHO [0-
JAYUHTH MHHIMAaJbHbIC OTKOCH! BHICMKH.

HsmeHeHHe COOTHOWEHHSE MCEXKAY TaAyOHHOI 1 YoM
oTKoca ec GOpTOB NPH B3phiBalli Hd BLIOGPOC BO3MOXKHO
JHLIL B BCCbMA OMPaHHYEHHBIX Npejeaax (H3MEHCHHEM ray-

Puc. 30. CxcMusl B3pbIBOB 1
BLIAPOC:

a -— ABYXCTOPOHHHIT BHIOGpOC; 1 --
QAHOCTOPOHHIIT BHIOPOC

Ounul 3aj0XKeHHs  Hau  maccol 3apsajnos). [lostomy npnu
B3pblBalliW 1a BbIOPOC He BCerjga MOMKHO INOJMYUHTH Ceuc-
Hie Tpatllell, CTPOro COOTBCTCTBYIOLLCE NPEAYCMOTPCHHOMY
B TexHuueckoM 3zajanud. llpuxoantes mnpHHUMATL Takoe
BO3MOXKHOC CCUEHHC, KOTOpoe 6JMKe APVIHX TOAXOAHT K
3a71aHHOMY.

Macey 3apapa Bbifpoca onpeaeasior no  (Qopmyde
M. M. Dopeckona:

Q = (0,4 + 0,6 1) g, W*, (29)
o b
rle n -— mokasaTeqJp ACHCTBHY B3PbiBa (/1=2—W, rae b - -

IMHpHIA TpaHWeH); ¢y - YACJABILIT pacxo/ 3apsia BuGpO-
ca (npuuumaercs mo Tada. 22); W — JMHHS HauMelbllero
CONPOTHUBJIEHHA.

[TapameTper B3pbiBallsi Ha BLIOPOC yCTAHABJAHBAIOT C
TaKUM pacucToM, uTo6bl BOPOHKA B3PLIBA [10 BO3MOMHOCTH
TOYHCC COOTBETCTBOBaJA TpeOyeMomy npodudaio Tpanuiel.

OPFAHM3ALNMSA U BE3OMACHOCTb BEAEHUS B3PbIBHBLIX PABOT
MNP COOPYXXEHMM MATUCTPANBHBIX TPYBOTNPOBOLOB
B FCPHBIX YCNIOBUSAX

Ilodeorosra k 63poleHbm paboram. TlpasuabHO opramnzo-
BallHbIC MOATOTOBHTCALHbIC PaGoTH ofecneynBaOT xopouce
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KayeCTBO B3PLIBHLIX paloOT, BLICOKYIO MPOH3BOAHTEJILHOCTDH
TpyAa, CHHXcHHe ccOeCTOMMOCTH CTpOHTeALCTBA MArMcT-
pajbHblx TpyGOIpoBOLOB.

IloaroToBKa K B3pLIBHBIM pafoTaM B OPraHU3alHOHHbLIH
NepHoA BKJI0YacT OQOPMACHHC PA3JHYHBIX TOKYMCHTOB.
K ocHoBHBIM JOKYMCHTaM OTHOCATCH: pa3pcellieHHe Ha npa-
BO NPOHM3BOACTBA B3PLIBHbIX PaloT, paspelicHue Ha xpaHe-
une BB, csuiereanctBo Ha npuobpertenne BB, paspeuenne
Ha 1epeBo3ky BB, napsia-nakaannas, xnira npHxoja H
pacxoia BB, axkt o roTtossoctn cknana BB, npoekr Ha
B3pLIBHble PadoTLI.

[lonyuedne paspclicHHS Ha NPaBO NPOU3BOACTBA B3PbIB-
unx pabot, xpancuuc, npuobperenie u nepeso3ky BB
NPOU3BOJAUTCA B COOTBETCTBUH ¢ «VHeTpykuneil o nopamnke
LpalCHHA, UCNOJb30BalHsl M yueTa B3pLIBUATLIX Marcpua-
aon» H «HMHCTpyKkuneill o nopsjake noJayueHHuss pa3pelleHUi
1ia 1paBo MPON3BO1CTBA B3PLIBHBIX PaboT, a TakKe cBHIe-
TCABCTE Ha NPHOOPCTCHHC 1JH MEePCBO3KY B3PhiBUATLIX
MaTepPHAAOB», H3J0XKellblXx B «EAUHBIX nipaBugax Gesonac-
HOCTH 1IPH B3PLIBHLIX padoTax».

B uogrotoputeabuntil neprHoa  npoxoanT oOyvycHHC H
N0ArOTOBKY DabOTHIKH, Ha3HAuCHIbIE AJA BCIACHUS B3DbIB-
Hpix paboT. K B3puBubiM pafoTam JAONYyCKalOTCa JHLA,
CA4BIIHE 3K3aMCHbl KBaAHQHUKAUHOHHO KOMHCCHM M HMC-
e «Eaniyo KAMXKKY B3pBLIBHHKA (MacTepa-B3PBIBHH-
ka)» (cM. npuaoxkenne 7 [2]).

bypoBapuiBEbie pafoThl Ha CTPOHTEALCTBe TPybOmpoBO-
J0B BLIIOJHSIOTCA CNCUHAABHBIMH MOAPA3AeleHHsiMU, BXO-
AUV o6bl4iHo B €OCTaB 3eMJCPOAHBIX OpraHH3auui. DTy
noApasjeselis HMCIOT B CBOEM pacHopsiyKeHiin Bce Heob-
xonuvoc ofOpVAOBAHHE, MATCPHAILI M CMCUHAJABHO IOAr0-
TOBJCHHBLIA A% BCACHHA B3PLIBHBIX paboT mepconad.

BypoBapbiBnble paloTLl MOTYT NMPOBOAHTHCS TOJLKO TIPH
HaJHUYHMK [IPOCKTA IIPOH3BOACTBA palOT Wil 1acnopra Oy-
pPOB3PLIBHLIX pafoT, COCTaBJCHBHLIX B COOTBETCTBHH C
«lianupiMn mpasiiaMi :5C30MACHOCTH NPH B3PBLIBUBX pabo-
Tax» ¥ NMOCJe COTJAAacOBAHHs ¢ JHPEKUHCH CTposiierocs
TpyOonposoia.

PykoBo cTBO B3puiBiUBIMH  pafoTaMil BozJjaractest Ha
cileilasnbHO BblAeseHHoe JiHo AHOO 118 TCXHHUCCKOTO py-
KOBOJAHTEJS NPeanpusitThd, a npu nelipsaiHoM crnocofe —-
Ha PYKOBOLHTCAA B3PLIBHLIX PabOT MoOAPSAHON opraHusa-
LK HAH 1a3HAYCHHOE HM JIHLO.

Ha Tpacce n0aXHBI OBITb MOCTPOCHBI IIOCTOSIHHBIC H
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BPEMCHHbIE PAacxXOAHbIC CK/AaAbl A/ XpaHEeHWdA ¥ BbIAAYH
B3PLIBYUATBIX BEHLECTB, NMOCTYMAWMHX ¢ 0a3uclbix CKAAOB.
IlccTosiHELIC M BpPEeMCHHBLIE PacxXojHble CKAaLl yCTpaHBa-
I6TCSt BMECTHMOCTLIO A0 50 T.

Kpome toro, no Mcpe Heo6XOAMMOCTH Hd TPacce JOJK-
HBl OLITH OPraHH30BAHbI KPATKOBPCMCHHBLIC CKJalbl BMECTH-
MocThio 10 3 T. Cpox caAyXKObl KPATKOBPCMEHHLIX CKJIAJLOB
cocTaBasicT 3 MecC., 8 BPEeMEHHBIX —- A0 2 JeT.

Has nepeBo3ku BB Ha Tpaccy HCHOJb3YIOT CHELHAALHO
06opyAOBaHHLIC ‘GOPTOBble aBTOMallMHLL [las AOCTaBKH
BB B TpyanoaocTynHble MECTa HCHOJL3YIOTCA BCPTOJETDI
MH-4 1 MEH-6. Tpancnoptupoka BB ocyutecTBasieTcs B
cTporom cootBeTcTBuH ¢ «HlHCTpyKuueit no TpaHcnopTHpo-
Banuio BM» (cM. npusoxenue 6 [2]).

B3phiBHBEIE paBoOThl MOrYT BBINOJHATLCA JIHIUL T0CIC
CJIC/YIOUIHX TOATOTOBHTE/IbIBIX MEPONPHATHHA:

opraHusanuu 6e30nacHOTO XPAHCHHS M JAOCTABKH B3DbLIB-
YyaTnly MaTepHadaoB, OXPAaHbLI ONACHON 30HLI € YCTAaHOBKOH
npeaynpeaAnTeAbHbLIX 3HAKOB, CHIHAJOB M HabaiodaTe/bHbIX
NYHKTOB;

ofecneueHysl COXPAHHOCTH CYUICCTBYIOUHX COOPYACHHH
H 06OpYyAOBAHHUSI, PAaCHOJOKCHHBIX B Npeledax OrnacHo
30HbBI;

omoBelleHIsl MCCTHBIX opranuzauuii u yaceleHuss o
NpeACTOSILIHYX B3PbIBAX 1 O 3HAUCHUHU IpPEAVIpeaHTeAbHbIX
3HAKOB H CHI'HAJIOB;

yaaJjendst Jaioaell 3a rpaHHLbl OMacHON 30HLI

Has obecueucHust 6ecnepefoliHoit padoOThl  GypHJIbILI-
KOB H MPaBHJABLHOTO PAcClOJOXKEeHHS WNypoB B MJAAHC NPl
PBIXJCHHI CKaAbHBIX TPYHTOB B3PBIBHBIM CIHOCOGOM CHH-
MaloT BCKPBHIIUHON CJ10H {MpH MOLLHOCTH €ro MCHEC NPOEKT-
HOH rJayOuHLl paspabaToiBaeMOi TpauuleH) Ha Bcio raybu-
Hy A0 ofHaxKeHusi ckKaapnoro rpynta. LIupuiy BexkphiBae-
MOI MOJIOCH! B KaX{/IOM KOHKPETHOM CJyude ONpeacasioT B
3aBICHMOCTH OT pa3MepoOB TpaHlIeH H TMPHHIATOR CXCMbl
NPOH3BOACTBA paborT.

Bekpuunnsie  paGoTol, 4 TakkKe pLINACHHC IPYyNTos
B3PLIBAMI H Pa3palboTKy TpaHLleil BBHINOJHSIOT 10 BHIBO3A
Tpy6 na Tpaccy. Bapbipuble pa6oTel BCAYTCA B CTPOroMm co-
OTBeTCTBHIt ¢ Pa3paloTaHHLIM NacHopTOM MJH NPOCKTOM
OypoB3pbLIBHLIX palor.

[IpoexT nponsBoacTBa GYPOB3PBLIBHLIX paboOT COCTaBJIs-
I0T COCUHAIH3HPOBAIIbe [POH3BOACTBCHHBIC HJH MPOCKT-
Hble OPraHW3auHl, KOTOphle COTrJacOBLIBAIOT Cro ¢ oprada-
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mu [ocroprexnazsopa CCCP u Texnansopom. B npoekre
npeaiycMAaTPHBAIOTCS MeTOAbl B3PLIBHBIX PaboT, CHOCOObI
GypeHHs, MpUMCHSICMble MalllMibl, OGOpPYHOBalle, HHCTPY-
MCHTBI, paclioJioKeHHe HIIypoB H CKBaXUH B [JaHe H 1X
rayGuna; Heo6xoauvmble BB m macca 3apsos; cnocob H
MOPSIOK B3PHIBaHHA (KOPOTKO3aMelJCHHOe, 3aMCeAJICHHOC);
CPEJCTBA B3PLIBAHHSA W BOCIIAMCHCHHSE; BbIXO1 B30OPBAHIION
NOPO/Ibl; MCPBI 110 APCAOXPAHEHIO CYLCCTBYIOUIEro Tpy0o-
MPOBOAA H PACMOJOXKEHHBLIX BOJM3H HEro COOPYKCHUHA OT
noppexeHiil ceflcMHUCCKHM JeliCTBHeM H pasfeToM Ky-
CKOB MOpoabl. Bonpochl npocKTHPOBaHHUsS B3PLIBHLIX paloT
paccMoTpensl B . 4.

Bederue s3poisrots pabor. DOPeKTHBIOCTL B3PLIBHBIX
paGoT 3aBUCHT OT NPaBHJIbHO BLIOPAHHBLIX MAPaMEIPOB 1
MCTOA0B BelcHHst B3PLIBHBIX paboT.

[Ipu cTpouTesbCcTBEe TpaHLICH B CKaJdbHBLIX IIOPOAAX IiC-
Jgecoobpasno NpHMCHATL METOJ IINYPOBLIX 3apsA0B.

Ilepen HauasoM MAaccoBbIX B3PLIBHBIX paloT AJas yTou-
HCHHST pAcuyeTHOR Macchl 3apsjA0B W yCTaHOBJCHHS ONTH-
MaJbHONH CCTKH pPACHOJOXKEeHHUs] IIYPOB M CKBAXKHH 11pO-
BOASIT ONBITHBIC B3PhIBHL.

[IpH poixjendu TPyHTA OGypOB3PLIBILIM ClocofOM cC.c-
JSIT 3@ TeM, UTOOBI KYCKH Pa3pblXJCHHOIO CKajbHOro IpyH-
Ta Ic NpeBbllLasn 2/3 pasMcpa KOBLIA IKCKaBaTopa, mpei-
1143HAYCHHOr0 st €ro pa3palboTKH, a Takixe, 4TOOLI Ie
ObIJI0 MEPCMBIYCK 11 HEAOGOPOB MEXKAY B30PBANNDLIMH LINY-
pam Ha JIHC H OTKocax Tpamuleil.

ByposapuiBHbie paBoThl OpH YCTPOHCTBE MOJOK B IOp-
HBIX YCJAOBHSIX B CKaJdLHLIX T'PYHTAaX BBIIOJIHSIOT, KaK npa-
BIJIO, MCTO/IOM UIMYPOBBIX (CKBaXKUHHBIX) 3ap/l0B.

[Tpu ycTPOMCTRE 100K Ha yIacTKax ¢ 60abILOH KPyTH3:
Ho#i Kocoropa ({GoJee 25°) MoOXKeT GhiThb NMPHMCHCH B3DbLIB
na eoOpoc HJaH c6POC METOIOM MAJOKAMCPHBEIX 3apsiaoB.
MakcumaanbHas Macca (Bec) OAHOBpeMCHIIO B3pLIBaeMOH
I'pynnbl OAHHOYHLIX 3apAJA0B He JOJIKHA MpeBblmarts [ T.
[IpnMensiTn MaccoBble B3pLIBLI Ha BBIGpPOC NMpM o6pasoBa-
HHM TOAOK pa3peuiacTcsi B HCK/JIIOUHTEJIBILIX CJaAydyasx.

BapbiBiple paboThl NMPH CTPOHTEALCTBE TpyGONPOBOAOD
JLOJIKHBEL BCCTHCHL B crporoM cofumoiciiny «Eaunix npasua
6e3011aCHOCTH MPH B3PbIBHBIX paboTax», « TexHHYeCKHX Mpa-
BI.T BeleHHsl B3PBIBHBIX paloT ma AHCBHOI IICCCPXHOCTH».

[Tpy BeaeHuit BCex BIJOB B3PLIBHBIX PpaboT B NMPOCKTAX
1 nacnoprax AOMKHBL ObITh YUTEHBI caeaylouse naparpadu
«Ennupix npaBua 6e301aCHOCTH IIpU B3PLIBHBIX paboTax»:
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Pasfienka sanynoB u muet . . . . . . § 3562, 376

CTpouTeNnncTBO NMOMOK . . . . . . . . § 367—375; 377—404
CTpONTEIbCTBO  Tpanwell B CKATBULIX
TPYHTAX . . . . 4 4 . . . . . . . § 358.-.375; 377384

B3poigroe pabotet 86.ausu deiictayiousezo TpYOONPOEO-
OJa. PpixjenHe cKadbHLIX TPYNTOB B3pLIBAMH NPH CTPOH-
TeJALCTBC BTOPOf UHTKH TPYGONPOBOJAA, YJIOXKEHHON PsijioM
¢ mepBoi, cAeAVCT NPHMEHSITL B Tex cJayuasix, KOraa npo-
1ece 3TOT HC MOMET ObITh BLIMOJHEH TPAKTOPHBIMH PbIX-
JAHTEgAMH.

BypoB3pbiBHble paGoTH B 3TOM cayyae HCOOXOAHMO
IPOBOAHTL CTPOrG 1O HPOCKTY NPOU3BOACTBA pabor, co-
CTABJASAEMOMY [Js BCCX KOCOTODHDIX Y44CTKOB C yueTOM
TJay6HHbLl  NOAYBLIEMOK, KPYTH3HBL CKJAONOB, KAaTCrOpHH
IPYHTOB, B3aHMHOrO pacilo/OXKeHHs 1o BLICOTS M B mJjane
CYIECTBYIOUETO H CcTposilerocst TpybGomposoad, a Takxke
HaJgHuHs OPYTHX COOPY:KCHHIT M yCTaHOBJEHNnix AJd% TOTO
M HHOTO VyacTka crnocoboB pa3paloTKH I fepeMellcHHs
B30PBAHHOH NMOPOJADI.

Henocpelctsenno B3pbiBHble paGoTel MOTyT ObITh BbI-
MOJHCHBI [0 CHCHHAJLHOMY paspellcHHIo YrhpaslieHHs 3KC-
nayataiiin geiictByloulx TpyGONPOBOAOB. YauiLiBast OJii-
30¢Th AclicTBYOUero TpyGonposoaa, npi pazpaboTKe MOJI-
KM 1S CTposierocst Tpy0onpoBoia HeoOXOMIIMO IPUMEHATh
B3PLIBLI HA PBINJCHHC METOIOM IIMYypPOBLIX 3apsaaoB (HOp-
MmagapHoro ApoGscuis). IIpuMeHATL B3pblBL Ha BLIOpoC i
cOpoc, a TakKe HaK/AaHLIC 3apsiibl He JIOIYCKacTCsl,

YuenblllcHIIC BAHSHHS cellcvMuueckuyx KoJjcb6anuii na cy-
HlecTBYIOULIH TPpy6GOIPOBOA MNPH  3aAaHHLIX PACCTOSHHAX
MeX1y HHM H MCTOJZOM B3PLIBAlHA MOXET ObiTh AOCTHIHY-
TO B NCPBYIO Oyepeldh 3d CUCT yMCHblLueHusi 3apaioB BB.

3aBHCUMOCTL MC2K1y MaccOd 3apsja H pacCTOsHHCM,
nNpH KOTOPOM celicMHUecKHC KoJebDanHs, Bbi3blBacMbie
B3PBLIBOM, CTAHOBsITCH OC30MACHBIMH, MOXeT GLITh Onpeje-
Jend OpHeHTHPOBOYHO 1o  ¢opmviae, NpHBeAEHHOH Ha
c. 74.

[TapameTpbl 6ypOB3pBIBHEIX PAabOT BOAM3M AEHCTBYIO-
uero TpyoOolUpoBoia AO/LKHLL ObITh onpepejcHbl B 3aBHCH-
MOCTH OT KOHKPCTHBIX YCJOBHII HAa OCHOBAHHUH IIPCABApH-
TCJABLHO TPOBCACHHBIX IKCMEPHMEHTAaAbHLIX paboT W 13.0-
JKeHbl B CHICHHAJALHBIX PeKOMEeHIalHsIX.

3HayuTeJbHOC YMEHDLUIEHHe BJUSHHS  CCHCMHYECKOTO
JeficTBHS Ha CVIICCTBYIOUIMH TPYOONpPOBOI MOMKCT OBITh
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JHOCTHTHYTO YCTPOHCTBOM Mpopesu-uiey PsSXOM € HHM Ha
ray6uny 0,3—0,5 M HHMXKe HHXKHeli OTMETKH TPyObl.

O61bey B3pBIBAEMOfT Ha JQaHHOM YYdCTKe 1OPOAbI J0.l-
AKen ObiTL, He MeHLLIC CMEHHO HOPMbI BLIDA0OTKH 3aHs-
TbiX Ha 3TOM YyUdcTKe 3eMJICPOHHBLIX MAaUIMH,

Tpebytoulasics  AJd1Ha B3PbLIBAEMOI0 y4acTKa MOXKeT
OblThL onpejeseHa no popMyaec

Lo (30)

Kphb
rac Qu — CMeHHas NPOM3BOLHTENbHOCTL 3eMJACPOHHLIX Ma-
IWHH Ha jaHHOM yuacTke, K, — k03(h(UUHCHT paspbixJe-
Husg ropHOH nopoiabt; fi — BbLICOTA B3PLIBAEMOrO  CJ04;

b -— wnpHHa B3PLIBAEMOIO C.105L.

[Ipu orpannyennbix Macce OHOBPeMEHHO B3PbIBAEMbIX
3aps/ioB H LIPOMEXYTKAax BpeMCHH, OTBOAHMBIX AJAf MPO-
H3BOACTBA B3PHIBOB, GYpPOB3pLIBHLle palOTLI AOJMKHDLI One-
peKaTe 3eMJAHbIe He MEHCC yeM Ha OAllY-ABe CMeHbl.

PblxjeHHe CKAJAbHBIX [PYHTOB B mOJYBbleMKAax H TpaH-
lIesiX, pachnoJoKCHHBIX BOJH3M ACHCTBYOIIero Tpybomnpo-
BO/1d, BEJVT NOCJHOHHLIM IilIIYDOBLIM METOAOM LpPH TJay0iHHe
uinypos 1,2- 1,5 M M paccTOosSsHHII MeXAYy HUMH B pPAAY
0.8--1,0 m. B otaeapubly cayuaax rayGHHA WINYPOB MOXKET
ObiTL 11 6oabucii. PaccTodnus MeXKay psilaMp LIOYpPoB 3a-
BHCAT OT LUHPHHbBI BHICMOK 10sepxy. B Beievkax (TpaH-
westx) MWHPHHON noBepxy, GJAH3KOH riay0Hile TpaHILEH, PblX-
JdcHHe MOPO/ibl OCYIHCCTBISAETCH 3apsilaMH, pacrojaraeMel-
MH B O[AHH pPsgJ MO OCH BLIEMKH-TpaHlleH, B BbleMKax
WHUPHHOMA 1T0Bepxy 10 1,5 rayOHibl — [AByMsl psiiaMu 3a-
psiios 1 npu OOJibIUCH IHHDHHE BbleMKM MOBCPXY — TpeMm#
n Ooace psjaMHu 3apsaAoB. PacCTOSHHC MeKAy pagaMi
OOLIYHO OPHHHMAETCS PABHLIM ANHHH HAUMEHbLICTO CONPO-
THBJeHHUA. Ecan paspaloTky BbleMok W TpaRliell GpOM3BO-
AAT NOCA0HHO, TO NPH ONpEHe/eHUN YuCla Psji0oB B pacuer
npunuManT e obuyio rayOuHy BbleMKH, a ravbuny pas-
PLIXJEHHOI'O C.105.

CkaJibHble IPYHTLI B BBICMKAX, IOMOWBLI KOTOPLIX pac-
IIOJI0XKEHDLl BLILIC CyULeCTBYIOWEro TPyGOINpOBOAA He MeHee
yeM Ha 3 M uwjiu Ha paccrosiiuy 200 M u GoJgec oT Hero,
MOIKHO DHIXJAHTH CKBAaXXHHHBIM MCTO0M IIPH KOPOTKO3aMel-
JI€HHOM HJIH 3aMe/lI2HHOM B3pbIBaHHH ¢ 00513aTeabHON mpo-
BEDKOH 3aps/ioB 11a CCHCMHUYCCKYK 6e3011aCHOCTb.

B3ppiBacvble NOBEDPXHOCTH I[IOJyBbIEMOK H TpaHLIeH,
pacno.ioxentple BO.1u3KH (;10 200 m) Keje3ublx H woccei-
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HBIX JOPOT, JUHHH 3JeKTponepenad, JHHHA CBA3H H APYrHX
COOPYXKeHHH (@i ux NpeRroXpaHeHHs OT Pa3JeTaouluxcs
MpH B3PbIBAHHH CKaJIbHLIX OCKOJKOB), MOMKHO NPHKPLIBATH
JCTKHMII IJIETHAMY, CeTKAMH, XBOPOCTOM, LWHT4MH, BHIIIOJ-
HCHHLIMH H3 MECTHBIX [MOJAPYUHbIX MaTepHaJdoB H B 1EPBYIO
ouepesib H3 JecopyOouHbLIX OCTATKOB. B OTAEAbHBIX Cayyasx
MOKHO NPUMCHSITL CTabHBIC JHCTHl (OPOHEJAHCTH TOJILUH-
noii ne menee 10 mv).

[Ipn Bemeunn B3pbIBUBIX paboT BOGAU3H TpyDLOIPOBO-
AOB, JWHH 2JeKTpomepesaad, JliiHi CBA3H, nyTeil coolule-
HHSL o JAPYTHX COOPYKEeHHI HeOOXOAMMO 3dpaHee CTaBHTb
B H3BECTHOCThL OpPraHU3alHHU, 3KCILYaTUPYIOUWLHe ITH JHHHH
Il COOpY:KCHMSI, O MPCACTOALLHUX B3pLIBax ¢ TeM, 4ToObl
NpeACTaBUTENH 3TUX OpTalu3audil HPHCYTCTBORAJIH NPH
B3PLIBHHX paboTax H B cjaydae UeOOXOAHMOCTH MOLJIH
MPUHSATE HYXKHBIC MEpPLL.

besonacnole paccroanus npu  83psi6Huly  paborax.
BapeisHble pa6oTel npd CTPOUTCABCTBE MAaCUCTPadbHbBIX
TPYGONPOBOAOB JIOJXKHBl BECTHChL € MaKCHMasjbHOH 0e30-
HaCHOCTLIO € YUeTOM CEHCMHUYECKOro AeHCTBHY R3PLIBA Ha
3[aHiHs i COOpYXKeHHs, Npu 3ToMm Mmacca 3apaiop BB romx-
1a AUMUTHPOBATLCH PACCTOSHUAMHU, Ha KOTOPLIX KoJeGaHuA
FPYHTa HC OKA3bIBAWT pas3pyuwtuTeaspHoro jpecdcersus. as
TMpeAOXpaHeHHs JI0/CH OT MOpa)kaioulero AeiiCTBHsI OCKOJ-
KOB H OOGJOMKOB YCraHaBJuBaloTcs Oe3onacHule PaccTos-
HHUSl, HCKJIOUAIOULHE HecuacTHRIC CJAyudn C JI00bMH.

[Ipu pacnogoxenun Ha [OBEPXHOCTH OTAC/bHBIX Xxpa-
Huauul ¢ BB uad orTaedbHEIX njoulajok ¢ OTKPLITO pac-
roaoxenHo Ml mTabeasivu BB vexay xpauuauuiavi uau
WTabe s IMH JOAKUBE CO0AI0LaThCs PACCTOsIHHA, o0ecneun-
BaIOUIMC HCBO3MOMKHOCTL NHepeiauu AeTOHAUMH OT 3apsila
olnoro xpaHujHlwa (wrabeas) K 3apsijy APVroro.

CienoBaTenbHO, MPH BEACHHH B3pPLIBHLIX paboT Ge3o-
nacibple pPacCTOsiHHSL ONpeNeasdloT: Mo AaJBHOCTH pasJdera
KYCKOB MOPOAbLI, [0 CCHACMHUYCCKOMY BJIHSIHHIO B3PbLIBA, 10
JACHCTBHIO BO3AYLIHOM BOJIHBLL, TO [epefaye CTOHAILHH,

besonactibie paccTosittiist JJ5 JOIC MPH MOPaIKAOULMX
AeACTBUAX OCKOJKOB M 06/J0MKOB pazpynlacMbly B3pLIBAMH
MATCPHAJOB YCTAHaBAWBAIOTCA 110 [POEKTV HJAH TACIHOPTY
U JO/DKHBL ObITh HC MeHee NPUBEACHHLIX B Tabd. 25.
A6coaotnas  cymmapuas wmacca BB oaHoBpemenso
;:E)pbmacmmx HAPYXKHLIX 3apsoB HE A0JXKHA UpeBLIUATH
KT.
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Ta6nuuna 25
Pajauycsl onacHeIX 30H

MaKCHM‘aJleO AOTIYCTH~
BapblBHble paGoTbi Mbl¢ PagHyCbl ONaCHBIX
30H, M
MeTtoaon:
HapYXKHBIX 3aPAJOB . . . . . . .« « . . =300
LUIYPOBBLIX 3aPSAOB . . + o . . . . . . =200
KOTJIOBBIX LINYPOB . . o o o v« « o o . <200
pyKaBoB . . . =200
CKBXKUIHBIX 3ap;mos . e+ .+ ....| Nonpoekry wiu nac-
OpTy, HO He Menee 200
Hpo6aetne BA.1YHOB 3apﬂ,1a.wm B nojxonax ., . <400
Kopueska mueft . . . e e e e e =200
Tlpoctpenusanue mnypos .. =50
TpocTpesuBatiue CKBaXHIl st KOTJIOBHIX 3apa-
HOB v . oo =100

I'lpu B3pbiBatinu Ha KOCOTOpax B HaflpaBJeilMd NO CKJIO-
HY paluyc ONacHoii 30Hbl A0JuKeH ObiTh lle menee 300 M.

Hasi mofelt  Ge3omacubic paccTOSHHA  HPHUHHMAIOTCS
HaHOOAbIIKC 113 PACCUHTAHNBIX MO BO3/YIIHOK BOJiHe U pas-
JeTy OCKOJIKOB.

Pannyc onacnoil 30HbLl (MHIHMAJIbHO OIACHOFO PACCTOH-
HHSl) NO pAa3JaeTy OTAJIbHLIX KYCKOB MOPOABI jad JoAci
H MeXaHH3MOB NpPH B3pPLIBAHHH OJHHOUHOrO 3apsifia Ha BbI-
opoc u cOpoc onpejeasercss mo Taba. 26 B 3aBHCHMOCTH
OT moKazaTedst NeicTBUST B3phiBa 3apsija W OJWHBL AHIHH
11aUMCHDBUICTO COMPOTHBJCHHH.

Pasvepol 30Hbl, Ge3sonacHoil 1no ACHCTBHIO BO3AYLIHOM
BOJIIILI Ha ue/0BeKa, yCTalaBJHBAIOTCs mo dopMyae

-

Ymip = 15 i/ Q’ (31)

roie Q — macca B3puIBaeMOro Hapyxioro 3apsina BB.

®opmyna (31) ucrnoap3yeTcs TOJABKO B CAYY4aC, KOrja
o ycJaoBusiM paboT HCOOXOAUMO MaKcHMaJdbloe HpHOJIH-
JKeHHe 00cay:XKMBajllero [epcoHajga XK MecTy pagor;
B HOPMaJblibIX YCJOBHSIX NOJYYeHHble no (opmysae paccro-
SHUS CJICAyCT yBe/JHYHTh B 2—3 pasa.

CelicMuucckn 0e3omacHble MPH B3pHLIBAX pacCTOSHHSA, HA
KOTOPHIX KoJe6aHus rpyHTa, B3PHIBAEMOrO OXHOKPATHBIM
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Ta6awua 26

Paguychl OnacHeiX 30H MO PasneTy OTAEAbHBIX KYCKOB
TPyHTa NpH B3pbiBaX Ha BbIGpoCc M cGpoc

Pacuernas

Pajauycht OMAacHBIX 30H (B M) HpH nokasaTeaax AeficTBus
B3phiBa 3apsifia N

JUHAR
conpoTHBJE-
N o | s | 20 |°R%% 10 ] s | 20 [ 0%°
Haa awoeil ast mexanusmos
1,5 200 300 350 400 100 150 250 300
2,0 200 400 500 600 100 200 350 400
4,0 300 500 | 700 800 | 150 250 500 550
6,0 300 600 800 | 1000 150 300 550 650
8,0 400 600 | 800 | 1000 } 200 300 600 700
10,0 500 700 | 900 | 1000 | 250 400 600 700
12,0 500 700 900 | 1200 250 400 700 800
15,0 600 800 | 1000 | 1200 | 300 400 700 800
20,0 700 800 | 1200 { 1500 350 400 800 { 1000
25,0 800 [ 1000 | 1500 | 1800 | 400 500 900 | 1000
30,0 800 { 1000 | 1700 { 2000 | 400 500 | 1000 | 1200

B3PLIBOM cOCpcloToucHHoro 3apsijia BB, 6GesomacHol puid
31alUil U cOOpyxeuu#, onpelesaaoT no dopmyne

rc:Kcai}/—_Q-y

(32)

TAe re — paccrosiiue oT MecTa B3pbiBa; K, — koahduiu-
CHT, 3aBHCAUIMH OT CBONCTB IPYHT4 B OCHOBAHHI OXpalls-
eMOro coopyxenus (snauenus K. mpuseacnol B Taba. 27);

TaGmuua 27
3nauenue koadduunenta K,

TpyiT MeXay MecToM B3pbiBa H OBLEKTOM Kc TlpuMeuanue
CkaJbliple NOPOALI NIOTHBIE . . . . . . 3 Mpu pasveltieitin  3apsaT
CKajbtiple NOPOALI HApYUIeHHbE . . . . 5 da B BOje cielye-
laneunuk u mleGeHHCTBIA TPyHT . . . . 7 yeeauunt, K¢ B 1,5—
Ilecuauple TPYHTHL , . . . . . . . . . 8 2 pasa
FaunucTble TPYHTHL . . . . . . . . . 9
Hacblnible 1 noYBeHHble TPYHTBI . . . . 15
Bojouacklllienble  TPYHTHL (TOpGSHHK I,

MABLIBYHBY) . . oL L. . L. . ... 20




Q — mnoauaa macca sapsina; o — Ko0apOHUUHEHT, 3aBHCA-
1M OT NOKa3aTeds AclicTBHA B3pHIBA A

o
Ipu n - 0,5 (B3prB 3apaAna, yray6JIeHHOro B rPYHT, JedcTBHE KO-
TOPOro 1e pa3pyiliaeT TOREPXHOCTH) e e e e 1.2
Tlpn n =— | (B3pbiBanue HA puIXJeHye) 1
Ilpu n == 2 (B3puiBaiiHe Ha BLIGPOC) 0,8

Tpn n =3 (B3pbiBdiifié wa suiSpoc) . . . . . . I N ¢

Mpumeuanue. [Ipy sapuiBe 3apsiia Ha IMOBEPXHOCTH 3eMJAU  celflcMHYecKoe
HefiCTBHE He YUYMTBIBaeTCH.

[Ipn pacuete ceficMuueckH 6e30MacCHOTO pacCTOSHHUSA
IpH OJOBRNEMEHHOM B3pbLIBAHMU rpyvinbl 3apsafgos BB He-
08X01HMO  pYKOBOjJCcTEOBaThes «Mucrpyxuiieli no omnpede-
JICHHIO OC30MacHLIX PAacCTOAHUU NPH B3PHIBHLIX DaloTax H
XpaHellH B3PLIBYUATBIX MaTCpuaaoB» [2].

FHTABA 5
MOHTAXHbBIE U NU30NTFAUMNOHHO-
YKNAOOYHbIE PABOTHI

B oTranune OT ycJoBHH Tpacc HOPMAJLHOH CJAOXKHOCTH B
rOpHbIX YCJOBHAX, OCOOEHHO Ha HepeBaJLHBIX yyacTKax,
MOHT2KHble paboThbl, M30JALHA M YKJAaAKa HOPEACTABJASAIOT
co0ofi B3auMocBsizaHHbIH npouecc. Ilpn aToM Bce aumcii-
Hble COOpYXEeHHS, B TOM UHC/Je M NepeXOabl, CTPOSITCS B
OJIHOM TTOTOKE.

TCXHOJOTHUEGCKHE CXCMbl MOHTAXKHBIX W H3OJSIIHOHHO-
VKJIaA0UHbiX paloT B TIOPHBIX YCJAOBUAX BKJIOUAIOT CJe-
LVIOHIMC YKPYIHCHHDLIe ollepallu: A0CTaBKy Tpy6 Ha Tpac-
cy; MOHTa)X TpybolpoBola o BCeMH KPUBLIMH BCTaBKamy
I llepeX01aMHu; H30JA9UHOHHO-YKIalouHble paboTwl, ¢yTe-
pPoOBKY TpyOOIpPOBOLa, NOACBINKY ¥ TPHCLIIKY Cro MATKHM
I'DYHTOM.

OCOBEHHOCTU CBAPOYHO-MOHTAXHbLIX PABOT B NTOPAX

CBapouHO-MOHTax@<Hble paboTel B TOPHBIX YCJOBHAX MMEOT
psil cileunduUueckiX ocofenHocTell, KoTopble 00yC/J0BJCHLI
CJOXKHOCTLIO pesbeda MECTHOCTH H IIPHUHATOH TCXHOAOTHEN
BCACHUA paloT.

Coopy:xeniiec  rasonpoBoja «bpatcTBo» B CJ0KHBIX
riIPOTe0IOTHUECKHX  YCJOBHAX NOTpebOBaJO  CO3AaHHA
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60.1ee COBEPLIEHHOr0, KOMAAKTHOTO H TPaHCcIopTadce/ibHOro
000pYy/10BaHUS, [103BOJSIOLIEIO BeCTH CBAapKy Tpyb B TpPYA-
Honpoxoaumoil mecrioctd. OaHoBpeMelHo 110TpefioBaJsach
otpaboTka Gojee cOBepUICHHOH TEXHOJOTHH CBApPOUHO-MOH-
TAXKHBIN H H30IALHOHHO-YKA4A04HBIX padoT,

B 1971 r. tpecrom «Colo3rascienctpoil> u Kiebckuv
¢uanasom CKb «Tlascrpoiivawnina» paspaGorana HoBast
nepeaBuxkHan TpybocBapounas Oasa DBTII-142 apas Tpyo
auaserpoM 1220- 1420 M.

BTII-142 cocToHT H3 cTenA4 CTHIKOBOUHOTO, CTeljla ¢
BpallaTeseM, CTeHia MJAOMAaAKH CBS3H, 1101BECHOro yeTpoii-
CTBa, BCIIOMOraTebHoro ofopy1oBailid, CBAPOYHOIl 1'0408-
KH ¥ 0J0Ka nutanud.

M3 3TuX 3JCMEHTOB MOHTHPYIOTCA ABC JHHHHM  cGOp-
Ka 1 cBapka Tpy0, KaxKAad H3 KOTOPbIX COCTOUT H3 CThIKO-
BOYHOTO, BpaulaTe/]bLHOTO CTeH1a H CTeHAa-NJI0ma KH.

TexHHueckan XxapakTepucTHKa nepeABHHOIl TPyGocBapouHOil
6a3nl BTI-142 na 6aze Tpaktopa T-100M

JuaveTp cpapupaeyblx TpyG, M . . .o« 1020—1420
bBasa ocvuwecTsaser cBapKy cekuMit IIJIHHOH M. oL .. Jo 72
CxopocTh Bpamienus Tpyobl, M/ . . . . . « . . . . . 20—200
X014 TeNeKH NMPOAOJLIOro nepeMeureHus, MM . . . . . 710
B kosMniaekT Gasbl BXOAAT:
cBapoOuHas JauHus , . , . e e+ e e+« . . 2 xkoMuaexTa
CAVOXOIIBI HCTOUHIK MMTAHNS . 2 »
CBAPOYHEIe T'OJOBKH C TOABECHBIM VCT poucmou 2 »
MAWHHKA AJSl OYMCTKU M HAMOTKH  3JIEKTPOAHOIT
1IpOBOIOKH . . . .
HeHTpaTophl 3BeHITble (nuaMeTpO\t 1020—1420 MM) 2

YeradoBka BTII-142 npeanasuauena ajst CBapKH JABYX-
TpyOHBIX ceKuuil. JIuHHM cOOPKH H CBapkh, M3 KOTOPHIX
COCTOUT YCTAHOBKa, pacliojioxkensl B 6 M JApyr oT jpyra.
Mexay HHMH YCTallOBJeHbl /[Ba CBapPOYHBIX arperarta
YCT-601, npeanasuyaucHublX AJS CBAPKH IIEPBOTO CJOS H
MOJABapKil KOpHf 1Ba. B mecTax, rie pasMepbl HOJIKH HJIH
BpeMeHHOIl LJIOMIAJKH HC MO3BOJSIOT NapaJiefbuyio ycTa-
HOBKY /[BYX JIHHUH, HX pa3MellaloT APYr 3a JpYyrom.

Texnodgoruueckul 1K cOOPKI, 110I0TpeBa M CBApPKH
IIepBOTO CJIOH, NPOBOISILIUICA HAa OAHOH JIMHHH, COOTBET-
CTBYeT BpeMeHH aBTOMATHUYCCKOW CBAPKH CeKHMM Ha napa.l-
JgeqbHOi Jaunuu. [locic okonuaHns olncpauld 3Belbs Opi-
rajabl MEHSIOTCS ~ MCCTaMi:  CBAapUIMK-TIOJYaBTOMATYHK,
OKOHYHB CBapKy, NEPEXO/HT Ha NMapaicibHYIO JHHMIO, ¢
3BEHO LEHTPOBKH IOJrOTOBHJIO CCKLHIO MOJ CBapKy.

4—1872 97



Ha cOopky u cBapry 24-MeTpOBOH CeKUUH 3aTpaiBa-
1 T u 10 Mun.

[Tocae yaaaku TPYG Ha POJHKA MEXaHH3MaMH  BepTH-
KaJplior0 W FOPH30HTAJbHOIO  llePEMELIeHUsl POU3BOAAT
rpy0ylo 1eHTPOoBKY TPYyO. 3aTeM mpeiBapHTeNbHO NOLOrpe-
B410T KPOMKH TpyO, pasMellaloT HapyxHbIH UEeHTPaTop,
OKOHuATEABHO LEHTPHPYIOT TPyOBI, YCTaHABJAHBAIOT TeXHO-
JOrHueckHil 3a30p H HAaUHHAIOT CBApKy NEepBOro CJos.

[fociae oxkouyaHust cBapKH KOPHEBOro caA0d M 1OABAPKH
KOpHsl (11BA OCYLLECTB.HIOT aBTOMATHYeCKYyl0 CBapkKy Tpyd
cBapoutoil rojaoBkoil CI'®-6014, ycTaHoBAeHHON Ha NOBO-
POTHOH KOHCO/H, paciedoKeHHOH Ha Kpbllle arperata
YCT-601.

TEXHOJIOTUYECKHME CXEmbl MOHTAXKA TPYBONPOBOAOB
B FOPHbIX YCROBMAX

Monrtax tpybotpoBosa B ropHBIX VCJAOBHSIX OCYULECTBJS-
eTcsi 110 CJCAYIOUIUM TCXHOJOTHUECKHM CXevaM B 3aBlICH-
MOCTH OT CJOXHOCTH YuyacTKa Tpacchbl:

110 MOTOUHO-pacuJieneHHoll cxeMe  Ha CIIOKOHHOM pedb-
epe. COOpKYy H CBapKy TpyOONpPOBOAA BLINOJHAIOT Ha OpPOB-
Ke TpaHWeHd (HE3aBHUCHMO OT TOro, Tie OTpbiTa TpaHiles: B
OJKe HJW B KOPEHHOM TPYHTC);

[0 HENpepbIBHOI  ¢XeMe -—Ha  yuacTKaXx ¢ KpPYTblMil
1104bEMAMH H CcHYCKaMH, ¢ OOALIIMM YHCJAOM [OBOPOTOB B
naaHe. C60pKy M cBapky TPYHQIIPOBOAa BLINOJHAIT Kak
Ha OpOBKe TPaHlUIeH, TaK U HENOCPeACTBCHHO B HCH;

MOHTAX € OAHOBPEMEHHBIM BEACHHCM  H3OJSIHOHHO-
VKJIAAOUHBIX palbOT Il MOHT@XK 3apaHee H30JHPOBAHHBIX
CeKHH — B 0c000 CJOXKHBIX YCJOBHSX, [PH NepeceyeHuil
yieaui, rayOoknx 0aJgok, T.e. B Tex cjdydasiy, Koraa HeoO-
XOAHMMO cpa3y 3achllaTb YJO0MeHHB TpyOONpoBOA BO H3-
OeKaHHe ero MOBPEeKILCHUA.

[ToTouHo-pacuIeHCHHAs ¢XeMa XOPOIO H3BeCTHa H WH-
POKO NpHMeHsIeTCsl Ha IIpakTHKe. 3aKJal04aeTcsl OHa B TOM,
UYTO HapaluuBaHue TPyOONPOBOLA BLIIOIHAET OpHrana, co-
CTOsias M3 ABYX TPyl OLHA U3 KOTOPbIX OCYlIECTBJIAET
ILCHTPOBKY CTBIKOB M IIPHXBATKY 1IN, a Apyrasi — CBapKy
CcThIKOB. Takag cxema o0eclicuHBaeT BbICOKHII TeMII MOHTA-
Ka H CBAapKH B HOPMaJbHBLIX YCJOBH:X, OLHAKO OHa OKa3a-
Jlack He BO BCeX CJayuasiX OCYUICCTBHMOH B FOPHBIX YC10-
Busix. OCHOBHBIM HIPENSITCTBHEM K €€ IPUMEHEHHIO fB.IseT-
Cs1  TPYAHOCTL H B pafe  cAydydeB HEBO3MOMXKHOCTL

98



pacujaeHcHHs onepauuil COOPKH M CBapKH H3-3a CJA0XHOCTH
tpacchl. OQHAKO Ha KOCOFOPHBLIX yydCTKaX, rae orpaboTaHbl
IIOJIKH, @ NIPOAOJbHBIC VKJOHB He npesblinaioT [0—12°,
I[pHMEHeHHC II0TOYHO-DACUJCHEHHOTO crocofba  oupasibl-
Baercs.

Ha noavemax #u cnyckax 0Oosiee 12--15° Ha unoakax,
HMCIOWHX [POJOJIbHBIC YVKIOHbI M NOBOPOTHl B IlJIdHE, Ha
y4acTKax Tpacchl ¢ 60AbLLIMM  UYHCJIOM KPHBBIX  BCTaBOK
IPUCTHIKOBKA 1l0Caejyloulell TpyObl HJAH CeKUHH BO3MOXKHA
TOJBKO 110CIC 110JIHOH CBAapKH HJHM 1o KpaliHei Mepe ob6Bap-
KH JABYX CJO€B ipeiblayluero crhika. TpybonpoBon Herpe-
PbLIBHO HapallWBAIOT 110C1CAOBATEIbHON 1IPHBADKOA CCKUHHU
TpyO, KPHBLIX BCTABOK HENOCPEACTBCHHO 10 (AKTHUCCKH
TIOArOTOBJAEHHOMY LIPOQHJII0 W 1lAaHy TpaHwen. Taxasi tex-
HOJMOTHS MOHTaxka oOcCCreudBacT Haulydllde yCI0BHI
yKAaaKH TpybonpoBojga 6e3 I0H0J1HHTeNAbHBIX 10paboTOK
TpaHien. .

[1puMcHeHye ONMCAaHHON TEXHOJMOTHU (HeNpepbhiBHAas cXe-
Ma) NO3BOJAET BBIIIOJIHUTb CBaPOYHO-MOHTaXHble padoTh
npH A10005 KOHQHUIypauUMH I1IOlIEpEYHBIX W NPOAOAbLHBIX
VKJOHOB peabeda 1o tpacce. CXema HENpepbIBHOTO MOH-
Ta)a HMeeT ABC OCHOBHBlE pA3HOBHAHOCTH: MOHTaX Ha
GpoBKe B HelOCPEJCTBCHHO B TpaHLICC.

B orangxe OT 10TOYHO-pACUNEHEHHOH TEXHOJIOTHH, N0
KOTOPOH CBapOUHO-MOHTaxuble paboThl BeaeT Opuraza H3
9—11 yeroBex (5 M3 HHMX CBapIUHKH), HPH HelPEpPbIBHOM
HapalwlWBaHHWU TAaKOro 4HCJAa Jofefl B Opuraie He Tpe-
Oyercs. O6pIYHO OpHraja COCTOHT M3 4—5 yeloBeKk (OIMH-
IBa CBapul¥Ka-noTOJA0YHHKA, MaLIHHUCT-TPYOOyKAadUHK,
TPAKTOPUCT MJIH OyJbAO3€pHCT H OPHUrajMp-rasope3ulkK).
Ecau no Tpacce BCTpeualoTCsl  HECJOXKHbIC OaJOuHble
HEPEXO[bl, TO OHH COOPYXKAIOTCH CHJIaMHU ABYX CMEXHBIX
Opuran, a koraa Tpebyerca OGOabliiee UHCIO TEXHHKH H
JOAeH, 00BeIHHsIOTCST TpH Opuraabl. Takoe maHeBpupoBa-
HHE [03BOJIIET BECTH CBAapOUHO-MOHTaXKHble paboTh Oc3
HELOIE/0K.

IIpn MoOHTaXe Ha NPOAOABHBLIX VKJIOHAX [IPUMEHSIETCS
HOCKOABKO METONOB: CBEPXY BHH3, CHH3Y BBepX, a TaKXKe
KoMOunnposanubil verold. IlpuMeHenne TOH HJM HHON Cxe-
MBI MOHTa@»Ka 3daBHCHT OT BEJIHUHHBI NIPOLOJBHOTO YK.JIOHA,
BO3MOKHOCTH IOCTABKH Tpy0 Ha Bepx HJM B HHU3 YKJOHE,
BHAA H COCTOSIHHSI T'DYHTOB IIOBCPXHOCTH YK/JIOHA, HAJHYHSE
COOTBCTCTBYIOIUHX MALIHH U MEXaHH3MOB.

MoOHTaXX CHH3Yy BBCPX OCYL(CCTB.ISI€TCSI C IOCTABKOH Cek-
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puit Ha YkJOH TpyOoykKiaajguuKaMy H TPaKTOpaMu HJIH Je-
6ciAKaMH, YCTaHOBJEHHLIMH Ha Bepxy ykmaoHa. Ilpu yxaoue
a<20° ¥ XOpoweM COCTOSIHHM TPYHTa, COCTABJSIOUICTO
yKAOH (HJIH 10 o< Cnp), 11€.16C000Pa3HO 0CTABIAATL TPYOLI
Wl ceKiin U3 2—4 TpyO K MecTy MOHTa)xa TpaKTOopaMH.
Tpy6onpoBol Ha YKJIOHE HAPALIMBAIOT NOCJIEAOBATCIbLHO.
[IpHCTHIKOBKY OCYLUECTBJAIOT IPH HOMOIH  OAHOTO HJAH
IBVX TpyGoykaamuukos. Ilpn vkIOHe a>anp Takke pouy-

Puc. 31. Cxema napamusasiHa TpyGOIpPOBOAa CHH3y BBEpPX ¢ AOCTABKOM
TpyO 11a YKJIOH TPYOOYK.14,I4IKOM:

I — tpydonposoa: 2 — cThiKyeMmas cekuus; 3 — axopsuwit tpoc; T — Tpydoykaail-
QuK; 7p ~- TPAKTOP

CTHUMO LPHMCHCHHE CXCMBI MOHTaxKa cHH3y Bsepx. [lpu
9TOM BO3MOXHLI AB& BaplaHTa CXCMBI: JOCTaBKY TpyO K
MeCTy MOHTa)Ka M MOHTaX BLINOJAHSIOT TPYOOYKAALUHKH H
1I0ACTPaXOBaHHLIE OT CHOJ3AHUA BHHU3 TPyOLl AOCTABASIOT
#a tpocax JjebGeakamu. [lepBblli BapHaHT CXeMbl [10Ka3aH
Ha puc. 31. Cexkuuu Tpy6 HWIH OTAe/bHbIe TPy6LI JOCTAB-
JAFI0T K MCCTY MOHTa)Xa TpPakTOpaMu (OLHUM WM ABY M)
H ¢ noMoulbio Tpyboyxaaaunka T, 3aKpelvicHHOrO TPakTo-
poM Tp, upHcTLIKOBLIBAIOT K Tpy6oIpoBOAY. IDTa cxeMa
HMCKTI0Y4CT CHOJA3aHHC  TpyOONpPOBOAA BHH3, BCJICACTBHC
HYero UEHTPOBKA CTLIKYeMBIX TpyO vipoiaetesi. Ecam tpy-
60IPOBOL He HMecT NOBOPOTOB B IlJ1daHe ¢ THYTLIMH KPHBbLI-
MH BCTaBKaMHM, Cr0 MOUTHPYIOT Ha Oposke Tpadumicn. [Ipu
BeleHUH paboThl Ha NOJKE MOHTAXK HCCKOJABLKO YCIOKHACT-
cst. TpakTop, TpaHCHOPTHPYIOUIMHA CEKIHI0 CHHM3Y BBCpX,
OCTaB/JIAeT ee HWKe TPYOOYK/IAaQUHKA, CEKLHIO 3aKPeIIfloT
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ot cnonsanus BHH3. [locie AByxcaoiiHOH 0OBapku ouepef-
HOTO CTHIKA TPVOOYKJAAJUHK CNyCKaCTCsl K OCTABJEHHOM CeK-
LMY H JOCTaBJsIeT €C K MecTy IPHCTBIKOBKH Ha KpIOKe
CTpedBbl.

[Ipn MoHTaXKe ¢ HOMOLbIO JieOedKH CeKUMH Ha YKJOH
JOCTaBIAIOT J1e0¢AKOll, YCTAaHOBJCHHOH Ha BCPXY YKJIOHA
(puc. 32). HawuHa cekuumi B 3TOM cayyac MOXKET ObITb
3HauuTeNLHO OOabliel, UeM B 11epBOM BaphaHTe, H Olpe-

Puc. 32. Cxema Hapawusanuss TpyOompoBoja ¢ AOCTaBKOH Tpyo HA
VKJIOH Jebe KoM :
1 — aeGepka; 2 — Tpoc; 3 — JAocTaBasgeMas CCKUUS

AEJASICTCA TSAroBBIM yCHJIMEeM JAebelKH M YCAOBHEM Mpeio-
XpaHeHnsi CeKIHH OT IJIACTHYCCKOro H3ruba npH BLITACKH-
BAHHU €C¢ C TOPH3OHTANLHOrO yuacTKa Ha YKJOH.

MouTtax Tpy6oI1IpOBOAA 110 cXeMe cBepXy BHH3 (puc. 33)
MOKEeT BLITIOMHSITLCST Ha J100bIX  ykJaAoHaX. TexHosorus
MOHTaxa 110 3TO{ CXEMC I1103BOJIET BHIIOJHHUTbL COODPKY H
cBapKy TpybolipoBoaa Ge3 paboTalLI¥X HAa YK/AOHe MallHH
H MeXaHU3MOB.

CeKunH H3 IBYX-ueTbipex TPpyO HJX OTAeJbHBIE TPYOH
JIOCTaBJSIOT Ha BCPX YKJAOHA Ha MOATOTOBJEHHYIO MJOLLAL-
Ky. [lepByio cexkuH0 OZHHM WJH ABYMA TpyOOYKJIaLuUHKaMH
T1 n T2 onyckalor B Tpaniielo B nayajc YKJIOHa W 3aKpen-
JSIOT ZByMs TpocaMH: OT Tpakropa Tp: tpocom 1 u ot
Tpaxtopa Tpz Tpocom 3. Tpakrop Tpi, Heob6xonHMBIl TOJMB-
KO Ha yKJ0HAaX, rjic TpyObl YIep’XKUBAlOTCA OT CHOJA3aHHA
CHJIaMH TPCHHS, IIPOTACKMBAET HapaliHBaeMblii Tpy6omnpo-
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BOJA BHH3, a Tpg — YACPKHBACT €ro OT CaMOIPOH3BOILHOTO
CII0JI3aHHs1 BO BPpeMsi CTHIKOBKH KaX/10# mocyenyioled cek-
uun. [Tocae cnycka NepBoil CEKIHMU C ee BEPXHHM KOHILOM
CTBIKVIOT CJICAVIOWIVIO CEKIIHIO, KOTOPad yiepKuBaeTcs Tpy-
6ovkaanunkamu T; u To 3aBapuB CEKUHOHHDLIA CTBIK, OPO-
TACKHBAIOT 06C CEeKUHMH; 3aTeM IpPHCTBIKOBHIBAIOT TPCTHIO
CEeKUHIO H T. 1., TMPOTACKHBAas KaXIH pa3 TpvOOIpoBO; Ha

Puc. 33. Cxema HapaulusaHus TpyOONmpoBOJa CBepXy RBHH3

nauny cekiuud. TakuM o6pa3oM VKJAaABBAIOT BCChb YUYAaCTOK
TpyOOMPOBO.1a Ha HPOJOJALIIOM YKJOHE.

3HAUUTENBHVIO CA0KHOCTh NPCIACTABJASET MOHTAX TPY-
60npoBOJa Ha KPYTHIX VKJ/JOHAX, eCJU Tpacca HMeeT IOBO-
poOTHl B MiaHe. B Takux caydasix MONTaX BeAyT No kKoMbu-
nupoBannoil cxeme. [Ipu Bo3mMoXKHOCTH n0CTaBAATH TPYOHI
H C BepXa H C HH3a CJIO/KHOI'O VKJOHA OJHH VUacToK cobu-
paloT Mo cXeMe CBePXY BHH3, JAPVroii cHU3y BBepX.

B tex cayuasaXx, Koria Ha ipoAOJbHOM  VKJIOHE HEBO3-
MOKHO BBITOJHHTB H30JSILUHI0 TPVO (MpH BENHUYHHAX YKJIO-
Ha o>45—50°), Tpy6onpoBOA MOHTHPYIOT H3 3apaHec H30-
JUPOBAHHHX H (yTepoBalHBIX cekUHit WA mJaerci. [lpu
3TOM BO3MOMKHBI JIBC CXeMbl HapallWBanus Tpybonpooja:
CHH3y BBCPX H CBepxXy BHH3. B ofenx cxemax oprauusanud
CTPOHMTE/NbCTBA AONIKHA ObITL TaKOH, UTOOBI HCKJAIOUHThH He-
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06X0/1HMOCTb CBAapPOYHO-MOHTAXKIbIX H H3O0JALUHOHHLIX pa-
60T Ha VKIOHE,

Hapauianue cHH3y BBEPX OCVIUICCTBJASIOT NyTEeM [IpH-
CTHIKOBKY MMOCJIEAVIOIUUX H30THPOBAHHBIX  COKIUHM B HH3V
VKJOKA H TpPOTacKHBaHHS BCero yuacika TpvOonpoBoja
BBepX Ha AJTHHY MPHUCTHIKOBAHHON CeKUHH. CTHIK JOJKEH
6bITh H30gHpOBaH U pyreporau. [Ipu nauno# cxeme npume-
HAOT cexUHH aaunoi 18—20 m. B MecTe cTHIKOBKH yeTpan-
BalOT MOHTaXINYi0 IJOILAAKY, Ha KOTOPO#l cBapHBaloT
CTLIK, H30JIPYVIOT ero H dyrepyoT. [aHHa YKIOHA, Ha KO-
TOpPOM MOJKeT OblTh Opranu3oBaHa pafota mo maHHoi cXe-
Me, 3aBHCHT OT MOUIHOCTH THTOBBIX CPCACTB, YCTaHOBJCH-
HbIX Ha Bepxy VKJIOHa (TpakTopHas, MeXaHHYecKas UJAH
3JeKTpHueckasi JedejKka).

MoHTax Tpy6onpoBoJia M3 H3OJHDOBAHHBIX CeKIHI
CBEPXY BHH3 BHIIOJHSIOT AHAJAOTHYIO pPacCMOTPEHHO{ BhI-
Ile cXeMe MOUTa)ka HeH30JHPOBAHHBIX cekuuil. Jonoste-
HHeM K Hel siBJfeTcA HeoOX0JAMMOCTb B H30MAUHH H dvTe-
POBKC CEKLIHOHUBIX CTHIKOB.

OPFAHM3ALIUSA N3ONALUMOHHO-YKNAAOYHBIX PABOT
P COOPYXEHNUMU TPYBONPOBOAOB OMAMETPOM 720—820 MM
B FOPHbIX YCNOBUAX

HM3on9uMOHHO-VKAI0UHBIe PaBOTBHl B TFOPHBIX  VCJIOBHSX,
KakK TpaBH/J10, BBLIMOJHAIT MO MOTOYHON TCXHOJIOTHUCCKON
cxeme. Bee onepailnd, cBA3aHHBIC ¢ MOITOTOBKON TpauilleH,
C OUHCTKOH H H30JduHell TpyOonpopoaa, PyTepoBKOH ero
(B cayuae ncoGXOIMMOCTH), VKJAaiKOH B Tpaliicio H 3a-
CHIIKO{l BHIMOJAHAT B OLHOM KOMILICKCE Hal noroke. B pe-
3\abTaTte T0CAC NPOXOXKACHHS  H30MSTHHONHO-VKJA 10UHOH
KOJOHHBLI OCTAeTCH MOJHOCTBIO 3aKOHUYEHHBIH CTPOUTC/BCT-
BOM TPYOONpoBo1. ITa TeXHOJOrHs, UpHMCHsCMAs H B
OOBIUIBIX YCAOBHSIX (MOJIEBBIX), ST TOPHBIX YCTOBHI MpOC-
TO HCOGXO0.IHMA, YUHTBHIBAS TPY/AHOCTL BO3BPAILCHHS TEXIIH-
KII 1 BBLITIOJAHCITHS KaKHX-1HGO onepaluiil.

Ia upoaoaeusix yraouax go 10° (puc. 34) usoqsunoH-
HO-VKJIaJ0ulble pafoTH BHIOJHAIT (e3 3aKpellIeHust TPy-
GoyvkaaauikoB H 0e3 MOCTEROBATENBHOTO COEARICHHS HX
JPVE € JpVIoM.

M3oaguionHo-vKIa10uHas KoJgoHHa, paboraowas Ha
TpyOonposoie anamerpov 720—820 mM, HMceT B CBOeM
cocTaBe 0GBIYHO NATBL TPYOOVKJIAAuHKOB. HenocpeacreeHuo
Ha HM3O0JAIHHM K YKJaAKe 3aHATHl ueTbipe TpyOOYKIaUHKA.

103



Tepea vkaaikofi TpyOOHpoOBO1a pPBAHOE KaMEHMCTOE 10
TPAICH 3aCHIIAIOT CA0CM MATKOTO IPYHTA ToduHHoi 10—
15 M. Eenn ckadpiiblil TPYHT MOKPLIT MATKHM TPYHTOM, TO
MSATKas [0yIIKa ycTpalBaeTcs BecbMa NMpoCTo.

Ipu yxaanke Tpy6onpoBojia Ha MmoJKe, paspadoTainioi
Ha Kocorope B CKaJbHOM TPYHTC, MATKHII TPYHT JoCTaBiasl-
10T aBTOCAMOCBAJdaMHu H3 Kapbepa.

Psic. 34, Cxema pacCTAHOBKI  MeXaHl3MOB [Pl BLIIIOJHEHIA H30.9-
HHOHHO-YKAALO4HBIX padoT Ha ykJaonax 1o 107

Ty — Ty — TpyOOyKAALUHRKH; HM — nw3oasuuonHan MallnHa; OM — ovuncritas
MallHia

-

Puc. 35. Cxema paccTanoBxi MCXaUH3MOB IIPH BBINOJNCHHI H30JIHON-
HO-YKJa/104bIX PadoT Ha ykaorax 10—20°

PaspuiB Mexay padoraMH 110 yCTPOHRCTBY MSTKOIl mo-
AYIIKM M H30JALHOHHOH KOJOHHOHA He JOJKCH ApeBHIlaTh
JIBYX-TPEeXIICBHOTO 11ara KOJOIIBl, TaK Kak B ¢jIydyae 10XK-
AsL TPYUT NOJHOCTHIO BLIMBIBACTCS M3 TPAalIlied, OCOOCHHO
NPH HAJUUHH [IPOI0JABHOrO YKJONa.

M3onauuio u yxaa/Ky OCYHIECTBASAIOT MO MOTOUNOH TeX-
HOJ0PHH. 3achliiKy HPOH3BOAAT BCJe 3a 11PUCBINKON TpYOB!
MATKHM TpyHTOoM. TlpH TemnepaType Hapy:kioro Bosiyxa
20-—25°C upHCBHIIKY TPYHTOM  BBIIGIHAIOT e pance ueM
yepes 20 MMH 1OCIe HAHCCCHHST M3OJSLUH, 4TOOB HM30.18-
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LUHOHIIOC INOKpBITHE Morao orseplerts. [losanas 3acwnka
TpyOOLPOBO1a CKaJLUbLIM TPYHITOM HPOH3BOAHTCA Cpasy ke
nocJe yeTpoiicTBa 3auiUTHOTO CJOS.

Ha nponoasnex ykaonax 10-—20° (puc. 35) nas ctpa-
XOBKH OT croga3anus TpyOOyKJa/JuHKH NOCJICAOBATEABLHC
W TIONapio COeUUSIOT APYr ¢ APYroM TpocaMi aHaver-
pom 28—30 MM, a H30JfILHONIIBIC MallIMHBL IIPUKPCIASIOT
TpocoM K TpyGoykaaaunkaM. [Ipumenenue H30JSIHOHHBIX
MallHH, cneuHadblo npejlasznauelnbix a5 9KCNayataiuu
B TOPHBIX YCJAOBHIN, NMO3BOJSCT BCCTH paloTHl Ha yK.Jaouax
6oaee 10° u 6c3  nomowu TpyOoykaaguuka. Haupumep,
HzoasuHonHass Mawuga C-2390 MoxeT €aMOCTOATCIAbHO
NCpeiBHraThesl 110 TpyGolOBOAY Ha YKiaoHax 10 35—40°
Tpybovkaaauuku TpakTopavu He 3akpenasior. Lcan pabo-
Ta BCJETCA HAa CHJAbHO VBJAKHEUNBIX T[JIMHHCTBIX [PYHTax,
3akpendacnie TpyGoyKaIa UHKOB HCOOXO/AUMO TakxkKe na vk-
Jonax, Meubinux 20° a nnoraa n 10°

[Tockoabky B ropax unanpasidenHe YKJIOHOB 4YacTo Me-
nsieTes (N0,1bCMBI CMENIOTC COYCKaMH U 11a060poT), H30-
JALHONNO-YKIa,10uiible  paboThl BBITOJHSIOT KakK CBCPXY
BIH3, TAK W CHH3Y BBCpPX (cM. puc. 33).

Ilpu ABMKeuHH KOJOHHB B TOpy TpyOOMpPOBOA MOAHH-
MaeTest TpyOOyKAa/YHKaMH € TAKHM pacyeToM, YToOLI Hak-
JOH CT0 NPO.I0JbHONH OCH Ha YuacTKe, rje paboTalT H30.a1-
IIHONIAadg W OYNCTHAS Mallliibl, OB MeHbIe, YeM VKIOH
MOBECPXHOCTH TPYHTA. ITO YAY4ILACT YCJAOBHS  ABHKEHHS
OUHCTHOI M H30I5UHONHOA Mamuu 1o Tpybde. 1la nepcepadn-
HOM VUacTKe OUYHCTHYI0 MaulMiy (ecJH OHa cTpaxyercs)
OTKPCILIAIOT OT TpybGoykaaauuka T U COCAUHSHIOT TPOCOM
¢ Tpyboykaaguukom T (cM. puc. 35).

Ha npoaoabhbix ykaoHax csbitic 20° pacipocTpaHCHb
JBC TCXHOJOTHUCCKHC CXCMBI BCACHHS H3OJSNIHOHHO-YKJaA-
JI0UlbIX padoT: H30JIAUUA—ONYyCcKalhe ¢ OHOBPCMCHHBIM
HCTIPCPBIBHLIM 1ICPC/ABHKECHHCM TPYOOVKIAAUHKOB I H30J4-
UHA—ONYCKAlHC ¢ MONCPCMCHIBIM NPOJABHIKCHHEM Tpy6O-
VKA 11HKOB.

[Neppas cxema npetyeMarpupaer ofilee WA AOMapHOE
coeAnHeHHe TPVOOYKIaAUHKOB, BTOpas —- paboTy ux 6e3 co-
caunenus. Odc cxemMbl 00eCNneYHBAaOT HENpephBHVIO, MOJ-
HOCTBIO MEXAHH3HPOBANNYIO H30JASLHIO H YKJIajKy Tpybo-
nposoja. B ofoux cavuasx KCMoab3yioT O.1HH-/Ba SAKOpA-
ILUX TPakTopa, KOTOpblC HaxoisTcs AH60 Ha Bepxy mnojabe-
Ma WM clycka, JU60 [1po,BHTAIOTCS 110 YKJOHY BMecTe C
KOJIOHHOH.
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Usonsauuio—onyckan#e ¢ MONMepeMeHHbIM JIBHIKeHHeM
TpYOOVKJAAIUHKOB NPUMEHSIOT TOJbKO Ha TAKHX VKJOHAX,
Ha KOTOpBIX HesarpysKcllble TpyOOVKIajl4uKH MOTYT mepe-
JBHIATLCS CBOHM X040M. PafoTel BeIVT CBepxy BHH3 (Ha
cnyckax) # cHu3y Beepx (Ha noabemax). Cxema pa6ot 1o
H30JAIHH M VKJAAJKC ¢ MONePeMCHHBLIM MepelBHkeHIeM
TpyGOVKJIaJUMKOB Ha NojibeMe Iokasana Ha pHc. 36. Ha
Bepxy NOAbeMa YCTAHABJAHBAWOT O/ WJH JBa Tpakropa

Puc. 36. Cxema paccTaHOBKH MCXAHH3MOB TIPH BLINOIHCHIIN H30JALHON-
HO-YKJAA0UHHIX paboT Ha ykiaonax Goaee £0°

(oHH noAnMMalTCd TY1a MO VKJIOHY HIH OGXOHBIM My-
TeM), HCMOJMb3VCMBIe B KAueCTBE ICPEJABHIKIILIX SKOpeH,
Tpy6oupoBo/1 yKAAALIBAOT € NMOMOUIBIO TPYyBOYKIa UHKOB
Ty, To, Ts. T4, He cBA3DIBaEMBIX Apyr ¢ ApyroM. Tpaxrtop
Tp Bener nepsutit Tpyboykaanuuk Ty, 3a KOTOpPLIM Ha pac-
cTosinnl 3—4 M uaer oumctHad MamnHa OM, ctpaxyemas
OT crioasanua TpocoM. 32 OM muper TpySoykiaanunk To Ha
TaKOM Ke OT Hee pacctosiniu, uto U Ty, 3a To umyt Ty u Ty
TaKxe Ha pacctoannu 3— 4 v apvr ot apyra. Tpy6oykmnau-
unk T4 yZAepKHBACT TPOCOM OT CHNOA3AHHUST H30ITIHOHHYIO
mMawnny UM,

Kononna mpojapuraercst caenywouwum odpasom. Tpy6o-
yKJIanuux Ty ¢ noMoniblo Tpakropa Ip lepeMeLiacTcst Ha
10-—12 M, nocae vero tpyGoykaamunk Ty, onyctus Tpyoly,
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CBOHM X010M MpOJBHTaCTCsl BOepex Y, NMOAOHAS BIVIOTHYIO
K pabotatouiefi ouncTHoi mawnHe OM, cHosa WoODHUMAeET
TpyOv. Takuo Ke onmepaumuio BhINOJAHSET H TPYOOYKIATUHK
T,, 3atem nolHHMaercs TpyGovKaaiuuk T4 ¢ ¥30.191HOH-
NOf MalMHOM, JHIIBL CJACTKAa TPHIepKHBAas TPYOY H nan-
paBJsis ee B TpaHulelo. JTO 3HAUHTEJILHO 00JervyaeT H0AD-
eM €ro no VKJIOHYV.

B ueasx upepoxpaHeHus H30aslHH TPyOGOMpoBOIa OT
1HoBpeKAeHil Ha yKJIOHax Goaec 28—30° upumeusior ¢yv-
TEPOBKY aAepeBsiniibiMu pefikamu. Jlns dyvrepoBku B ropax
IPUMEHSIOT KOPOTKYIO (PyTEepoBOUNYIO PEeHKY AJHHOH He 00-
Jdee 1,6—2 m. Oto obbAcusercs OGOAbIINM YHCJIOM BepTH-
KaJbHbIX H I'OPH30HTAJbHBIX TOBOPOTOB MaJbiX pajHVCOB,
KOTOpBIE MOXHO 3adyTepoBaTh TOJBKO peiiKaMH Manoit
AaHubl. dytepoBka TPYOOUPOBOAA NPOH3BOAHTCS BCIea 3a
ABUAKYIlCACS  H3OJSIHOHHO-VKJAAA0UHOH  KoJioHuofi 10
onyckanus TpyGonpoBoaa B TpaHiuew. [dns npepoxpase-
HHst GYTEPOBKH OT NPOAABAHBAHHS HCPOBHOCTH JIHA TpaH-
IICH 3aCHINAIOT PBIXJIbIM TPYHTOM.

C ueabio VYMenpllICHHST TPYAOEMKOCTH PaboT AJA H30J4-
uuH TpyOONPOBOAOB NPHMENAIOT MOJUMepHbie JeHTH. B ka-
4ecTBe HM30JHPVIOUEro MaTepilada HCOOIb3VIOT MOJUXJIOP-
BHHHJAOBYIO JeHTY Toawnnoii 0,3 MM, BHNYCKaeMylo B py-
Jonax uimpHHol 35—50 cm Ha KapToHHbX Bryaxax. JIcHTa
HAHOCHTCA MEXaHU3HPOBAHHLIM CnocoGoM OOBIUHBIMH U30-
JAUHOHHBIMH MallHHaMH ¢ HEKOTOPOH MOJCPHH3ALHCH HX.
B 0co6o caoXKibIXx MecTax JelTy HaMaThiBalT ¢ NOMOUIBIO
PYUHBIX MaNIMHOK, @ B psA/C CJAYUYaeB-—BPVUNYIO.

Ha caoxupix yuacTkax Tpaccsl, ocobenHo na mnepeBa-
JIOYHBIX, H30JSUHOHHO-YK/1aA0UHbEIC paboOTh  BBINOJHSIOT
Pa3aegablibiM MeTO/0M, C /A0CTAaBKO{l H30AHPOBAaHHBIX TPYO,
KOTODBIE H3O0JAHPVIOT Ha [10AYCTalHOHapHbIX YCTallOBKaX.

TEXHONOMA U3ONAUNOHHO-YKNALOUYHLIX PABOT
NMPY COOPYHEHWUW TPYBOMPOBOAOB AMAMETPOM 1420 MM
B FOPHbIX YCNOBKAX

B 3aBHCHMOCTH OT peJleQ)a MCCTHOCTH U BO3MOXHOCTH
LIPOXOXKACHNS KOJIOHHBI IipH CTPOHTEILCTBe TPYOOIIPOBOAOB
HOABIITHX AUAMETPOB NPHMCHSIIOTCA pa3.Jaudibiec MCTOLLI H
cxeMbl NPOBEACHHUA paboTr no H3CAAILNK H VKJAaaKe TpyOo-
IpoBOAOB B TPAHUICHO.

IIpu cnokoiinomM penbede u30as5i1iHA TPYOOIPOBOAOB Be-
JeTCA TPAcCOBLIMH MeTOAaMH MCXAHH3HPOBAHHBLIMH H30JI5-

107



LHONRHO-YKJa104UHbIMH KOJOHHAMH. ,/IIJIH H30JAAUHH NpHME-
HSIOTCS! B OCHOBHOM TOJHMEPHDIC JEHTHI.

CoBMELLEHHBIA METOS M3ONALMOHHO-YKNAAO0UHbIX paboT

Ha yuacTkax Tpaccel ¢ IPOAOALHBIM yKJIOHOM A0 10—12°
OCHOBHBIM CMOCOGOM BBITIOJTHCHIS HM3OJISILIHOHHBIX H YKJa-
JOYHBIX paboT sBasfeTcs coBMeuleHnblfi merod (pHc.37).
Tak Ha3bIBAIOT YKJI3/AKY ¢ OJHOBDEMEHHBLIM HaHECEHHEM Ha

-
i
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Pic. 37. CxeMa paccTallOBKH MeXaHH3MOB [pH COBMCUICHHOM  MCTOIe
BCACHHA H30AILHOHHO-YK.IAI0UHBIX padoT NpH  CTPOHTEIbCTBE TpydO-
HPOBOAOB AnaMeTpoM 1420 MM Ha NpoOJBHBIX YKJOHAX g0 10—12°

TPyOONpOBOL H30JAUHOIHOIO NOKPHITHA. B TpaHimew c yc-
TOYHBLIMH CTCHKaMH (OTKOCHI KOTODBIX MeHee 2 M) Tpy-
f0NpoBoA YKJIaAbIBAlOT KOJOHHON U3 1iecTH TpyOoyKJaal-
unkoB K-594, 13 KOTOpBIX UeThipe NOCAeAHHX MO XOAY TPY-
foykJaaunka A0NKHB paboTaTh KaK ABE Naphl.

Ilpu wneoGxopumoctu cnapusanis TpyGOyKIaAUNKOB
npumMeHsioT Tpaepsl THna TPB-600. HDas  obeclicuctsin
JOCTATOYHOH CIIOCOOHOCTH MAaHEBPUDOBAHHA INPUMeEHSETCS
JKeCTKOC COYJICHEHHe XOJa CHapeHHbIX TPyOOoyKaaAuyHKOB.
Tipu orcytcTBun TpaBepc paspeliaercsi pasiBHTaTb Mapy
Tpy6GoyKaAaJUHKOB Ha pacctosHuu ao 10—15 M mexay Tou-
KaMH NMOABeCKH TPpyOonpoBoja.

Tpy6Goykiaaauuku noAAepXKUBAIOT Tpy6ONPOBOI € HO-
Mouibio Tpoadaeit tuna I1T-1423 nau TI1-1424.

Ha yxaonax Gosee 12° npu GosnbLioM yHC/e KPUBOJH-
HEelIHBIX YHACTKOB TPYOOIPOBOA NMPOKJAAIBIBAIOT H3 OTA€/b-
HBIX TPYO.

Eemi Tpaunicst BolppiTa B MATKOM TIPYHTE, TO CGOPKY
TPyO B HUTKY BCLYT Ha JHC TpaHlleH Hal lipHavkavu. [pu
HaJHUHH CKaAbHLIX IPVHTOB COOPKY TPYyO cjaelyeTr BecTH
Ha JHe MJH Hal TpaHLleell Ha JeXKax -—— JAepPeBSAHHLIX Gpy-
CbsIX MJM MCTa/IIMYecKUX TPyGax, KOTOpble BLIHHMAKOT H3-
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nod TpybonpoBoaa BO BpeMs POU3BOACTBA H30JSUHOHHO-
YKJagouHbIX palor.

TlpH NpOXOXK/AEHHH KOJOHHBI MO NOJKaM Jis ofecneue-
HUsl naubosblilell 6e3011aCHOCTH NPOU3BOACTBA padoT peKo-
MEeHAYeTCH H30JSIMHOHHO-YKJAaA09Hbie PaboThl BLIMOJHATD
B e CTajlHU:

cBapeHHbll Ha GpPOBKe HEH30JIHPOBaHHLIA TPyGONPOBOJ
YKJA2/1bIBAIOT H4 JHO TpalllleH, NPH 3TOM COCTaB KOJOHHBI

)y l--—< 5 Th e ]
e——§0-70M - = J0-J5 3035 l J0-3& —"L 2%"‘?(7M————>1

Puc. 38. Cxema paccTanHoBKU TPYGOYKJIAAUHKOB NpU NMOAHATHH TPyOO-
HpOBOd, €r0 H3OJALKME H YKJIATKe
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Piuc. 39. Cxema pacctaHoBkH TPYOOYKAAIUHKOB B KOJAOHHBI IIpH 3d.10-
MEHIH OTKOCOB Tpaninen ogee 2 M

TpYOOYKAAUHKOB U MOPSA0OK HX palbOTbl COXPaHAIOTCA Ta-
KHMH JKC, KaK H [1pH COBMelUleHHOM clocole yKaaaKH;

TpyOONpoOBOA, JexalllMii Ha AHe TpaHIUCH, HPHIOAHUMA-
10T, U30JHUPYIOT H CHOBA YKJAAAbIBAT B TPaHUWeEK, UpH
TOM B KOJIOHHE CMapeHbl ABa I1epBLIX U ABa HOCJAeTHHX
TpyOGoykaajuika (pHc.38).

Hpnnoanartollt Tpy0oykaajlMHKaMil y4acTok TpyOonpo-
BOJAa A0/UKCH LPEeACTaBAATL cOBOH MJI4aBHYIO KPUBYH, HAr-
pPy3Ka Ha TPYyOOYKJIAAUNKH J01KHA ObITh PaBHOMEPHOR, T.15
Yero MALMHHCTEL TPYOOYKJAAAUHKOB JIOMZANBl  TILATCALHO
BhIAEPXKHBATL HeOOXOAHMDbIe BLICOTLI 110,IbeMa TPYOOIpPOBO-
Ja ¥ peKOMCHAYeMBbIC PACCTOSHUA MexXKiAy TpyOovKaasiun-
KaMH.

[Tpi 3an0zeHHT OTKOCOB TpaHwceH Oosec 2 M KOJOHHA
JOJIXKHA COCTOSTL M3 BOCbMH TpyGoykaaauukos (pHc.39).
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[Ipn 3TOM BHICOTA NOADBEMA HM30JALHOHHOH MAlUMHBI HAJK
JIHOM TpaHLIeH AOJKHA GbITb MHHIIMAJIbHOM. .

[TpeanasnaucHuas AJA NPOXOAa MEXaHH3HPOBaHHON KO-
JOHHDBI 110.10Cca ABIDKEHHA Ha HOJIKAX HC JOJXKHa HMeTh 110-
nepeyHoro yKJIOHa B CTOpOHY 0GpHIBa. .

IIpu wHpHHC 110J0CH ABHMKEHHS Ha TONKax MeHee 8 M
Bce TpyOOyK.JIaAYUKH B KOJOHHE J0JXKHL paboTaTh ¢ npu-
ABHHYTLIM KOHTPTPY30M.

IMpn ykaanke TpyGonpoBoAa Ha NOJKAX COBMeUICHHBIM
cnocoBoM 1epBblil N0 Xody TPpYOOYKJIaAUHK AO0TKeH pabo-
TaTb C NPHABHHYTBIM KOHTPrpy30M, eCJH HIHPHHA MNOJ0CHI
ABHXKeHHS Menee 10 M.

Ha 1npozoabHbix ykJaoHax jgo 15—18° Bce TpyGoykiaan-
YUKH QOJKHBI ObITh cOeAHHEHH MeXay coboit TpocoM, Oun-
CTHas ¥ HM30.IIIMOHHAs MallHHbl TaKxXKe JOJXKHbl ObITb CO-
elHHeHbl TpocaMHu ¢ GaxKalimuMpn TpyOOyK.IaluHKaMH 114
yAepKaHHs Ha CllycKaX W NoATArHBanus Ha noabeMax. [Ipu
9TOM [A02KHa ObLiThb o6ecnevucHa CHHXPOHH3AUHA CKOpPOCTEH
nepeABHAKEHHA TPYOOYKIaAUHKOB U HM30JAILMOHHON MallH-
HBL

Ha nponmonpspix ykmaoHax 18—25° kpoMe coeluHeHHs
TpyOOYKIaAUUKOB TPOCaMH HeoOXOAHMO BBOAHTb B KOJOH-
HY B ‘KauecTBe [ONOJIHHTE/JbHON TATH Ha I[0JAbeMax JBa
6vapjo3epa HJH TPaKTOpa, KOTOPLIE HA COYCKaX CJyKaT B
KauecTBe fIKopeH. '

AHKepoBKY TpyOOYKIAAUHKOB HEOOXOIHMO OCYLLECTB.ISITh
TAKXKe Ha YuaCcTK4aX TPacChl C MeHblIeH KPVTH3HOI IIpH ChI-
poil noroje.

Ecan B TpaHeio HeoOXOAHMO VKJal1biBaTb OTAeAbHBIE
CeKUHH, UX JOJ/KeH NOoAHHMaTbh 01uH TpyOoyKaIaiuuk K-594
uaun aBa T-3560.

B cocrtaB M30JA0HOHHO-YKIAJ0UHOH KOJOHHBI BO BCeX
cjyyasiXx BXOUAT: OuHcTHaa mamunna OM-1422; usoaguHOH-
Hast MawMna MM-1422 u usoaauuondas Mawna UJ1-1421,
[lpu BBICOKOH BJa*KHOCTH BO3AYXa H IPH OTPHUATEIbHBIX
TEMICpaTypax B COCTAB KOJOHHBL MOXeT ObiTb BKJIOUYCH&
VCTAaHOBKa /18 CYWKH TpybonpoBoja, moMellaeMasi Brepe-
JIH OUHCTHON MAaWIHHBIL.

OnbiT coopyXKeHHA rasolipoBoia B Kapnatax mnokasad,
UTO B TIOPHBIX YCJOBHAX H30J4U0HA TPYyOOUPOBOAA AHAMCT-
pom 1420 MM nepeABHXKHBIMH MCXAaHH3HPOBAHHBIMH KOJIOH-
HaMH MaJ0IPOH3BOAHTEbHA. Tak, MdKcHMaJbHas
IIPON3BOAHTEALHOCTb KOJOHHBI COCTaBJAfda 5 KM B Mecsl,
cpennsin — 2,0—25 km. Ilpu TakoMm TteMie H30A5LHOHHO-
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yKJAanouHble paboThl OTCTABAMNH OT 3eMJASHBIX H CBAPOUHHIX.

Huskasg npou3BoLHTENbHOCTb H30JSLHOHHO-YKJIAL0YHBIX
paGoT BhI3BaHA CJOXHHIM pejgbedOM MECTHOCTH, 60JbIIHM
YHCJ0M BEPTHKAJblbIX U TODHM3OHTAJbHBIX KDHBHIX, CIyC-
KOB H MOJbeMOB, Korja TpyOoyK.1aaunkaM INIPHXOAHIOCH
BHITMIOJIHATDL CJOXKHbIE MaHeBpbl ¢ OYKCHPOBKOH HIM fIKOpe-
HHEM TEeXHOJOTHYECKMX Mawui W TpyGOoyKAaAYMKOB, YTO
MPHBOAMAO K 3alCprKKe KoJIoHHH. Kpome TOro, noxau B
9THX palloHAX INPONHTHIBAIOT TPYHT HaCTOJBKO, YTO ToAXKe-
avie TPpYGOYKJAAAUMKH, HecyllHe Harpy3ky Ha rpy30BOM
KpioKe 10 35—45 T, ocenaan riay6oko B MOYBY H HX NPHXO-
JILIOCh BLITACKHBAaTh. TCXHOJOTHUECKHE pa3pblBH TpeboBa-
JH YacToro CHATHA M HacaXKHBAHHS OUHCTHOH H H30JIALHOH-
HOM MatudH, MIiI0KecTBO BO3AYWHBIX Ge30MOPHBIX Nepexo-
OB TAKXC 3HA4YUTEJIbHO CHHXKAAHM TeMIl, TaK Kak IIpH
COOPYVKEHIH BO3AVIUHBIX NPOJIETOB TpeOylOTCA  CJOXKHBIC
MaHeBpbl TPYOOYKJIANUHKOB.

B cBA3su ¢ 3TuM Obljia opraHu3oBaHa Tpybo3aroToBH-
Tedbtiafg 6a3a, Te H30JHPOBajJH TPpyOH Ha ycTaHoBKe YU-
141. Ha 6ase Bbnoansajsach (pyTepoBKa H30JHPOBAHHBLIX
CEKUHH.

Ofuwas TexHogdOTHUECKAd cXeMa Tpy603aroTOBHTEILHONH
6a3bl Moka3aHa Ha puc. 40.

Oxuuounsie TpyOH CO CTAHIHH AOCTaBJSAIN TPyOOBO3OM
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Puc. 40. Cxema TpyGo3aroToBuTeabholt 6a3wl ¢ ycranoskoi YH-141:

1 — mrabeab; 2 -— CBapCHHBle ABYXTPYOHBIE CEKLMH; J — H3OJAUHOHHAS IHHHA;
4 -~ TpyGoruGoysasi yCTaHOBKA; § — NJOMIafKa AJS KOHTPOJS CBapeHHBIX MOBOPOT-
HBIX CTBIKOB; 6 — QYTepPOBOYHBNT cTeHA; 7 — ckaaa ¢yrepoBaHHbIX TPyO
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‘H cKAaAbiBaIH B Wraberb I, 3aTeM CBapHBaJH B JBYXTPYO-
lble CCKIHH 2 M HCPCHOCHJH Ha MJIOIMAAKY & I KOHTPOAA
CBAPCHILIX TOBOPOTILIX CTLIKOB;  [IPOKOHTPOJHPOBANHbIC
CeKUHH TPYBOVKIZAUIKOM N0/1aBaIH Ha H30JSLHOUNYIO JTH-
HHIO &8, OTKyAa KPAHOM [IePeKAaAbiBaH Ha CaMOXOIHDIC
TeqacKKH yeTaHoBkn YH-141 1as ouHCTKH, FPYHTOBKH, H30-
Jasinun H o0epTkH GpHzoom. M30aupoBanHyio CEKUHIO Kpa-
HOM mepetlocHan Ha GyTepoBOUHLII cTeug 6, rae ce ¢yTepo-
BaJH KAMbLIHIOBLIMH MaTaMH HJAH JAEePCBAHHBIMH DPeHKaMH.
dyTtepoBanubie CCKUHH TPYOOVK/IAAUHKOM MEPCHOCHJAH Ha
cKkJIax 7, OTKY/la TpyOOBO3aMH BLIBO3H.TH Ha Tpaccy. KoHT-
pOoaL KauecTBa HM30.JIALHH BbIIOAHSAICS MOONCPALLHOHHO.

KpuBble KojcHa, corHyTble Ha TpyOOrHGOUHON YCTaHOB-
Ke, H30.JHPOBAJH BPVUHYIO, TAK KaK H30JHPOBAaTb HUX Ha
YH-141 ueposMoxno. /151 COKpalLCHHST TPYIOCMKOCTH H30-
ALK KOJACH CeKLHIO claua’da ouniiaau ua YM-141 (pyu-
Had ouncTka TpyO auaMerpom 1420 MM naubo.1ce TpyiaoeM-
Ka) M TOJbLKO I[OCJAC 3TOrO MNPOUIBOAHJH FHVTLC Ha VCTa-
HoBKe 4. 3aTcM KOJeHd BBIK.J14/bIBAH Ha ACPCBAHHBLIX 10K~
Kax, TpPyHToBasy,  HW301poBal  JHIKON  JIeHTofi
dyrepoBaai. Takas TeXHOIOrHsi PeE3KO COKPAILACT TPY-
JOEMKOCTL  M3048UHH KPHBLIX KOJEH 110 CPaBHCHHIO ¢
H30d90HCH HX HENOCPeACTBEHHO Ha Tpacce.

[TpouspoauTe IbHOCTL H3OASAIHOHHON 6purainl na TpY-
6osarotoBuTeIbHOIl Ga3c B 2—3 pa3a Builile, YeM Ha Tpac-
Ce, TAK KakK JHKBHAHPVIOTCS MPOCTOH OpHrajbl H3-3a HEIO-
rogpl H rnepefasHpoOBOK, HCKTIOHAETCS BJIHAHHC CJI0YKHOTO
peavedra H T. 1.

[TpuMeHenne 6a30Boil H30.15UHH HA 3TOM VUACTKe MO3-
BOJIMI0 BLICBOGOANTL wIecTh TpyOovK.iaaunkos K-594 114
CBAPOUHO-MOUTAXKUBIX padoT, UTO 14,10 BO3MOMKHOCTL YKOM-
MJICKTOBATH JONOJHHTCILHO CBapouHble Opuraabl H yCKO-
PHTb POKJIAAKY ra3olpoBoaa. YKIaAKa Ke CBAPCHHOH H30-
JIHPORAHHON mjeTH TpyvOolpoBoAa TPyOOyKIaluHKaMil 3a-
HHMaeT HeMHoro Bpemend. llpakrtvka mokasagda, 4TO ONBIT
OpraHu3alHi Tpy0O3aroTOBHTEABHLIX 043 CaeiyeT paclipo-
CTPAHATL Ha Tpaccax, rje B CJIOKHBIN KJINMaTHUCCKHX H
FHAPOre0J0rHUCCKHX YCJIOBHAX  1IPOKTAABIBAIOTCS  TpYOO-
1poBO/1bl BOJILIUHX AHAMCTPOB.

[loavertaunonapusle H30.TMILHOLHBIE YCTaHOBKH YM-141,
npaMensicMble Ha TPY6BO3aroTOBHTEABHLIX 0as3ax, CIPOCKTI-
poBausl H H3roToRICHB B Tpecte «Colo3rascieuctpoii». Ye-
TaloBKa Opeanasiiauena JIisl HaHecCHHT OUTYMHON HIH TLTe-
HOUHOM HM30TAUHM M 3alMTHOl 00epTKH Ha oduHOUNDIE
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Tpy6bl HAHM ceKUHH A7uHOH 24 M, AnamerpoMm 1420 MM. ¥Vc-
TaHOBKA JIE€TKo lepeobopyAyeTcss AJAs H30.AUHH TpyO Apy-
THX J1HaMeTpOB.

Ha ycranoske npousBoasitca: mojgorpes Tpy6 mepen
H30asLHel, ouHcTka TpyObl  (CeKUMH), TOKpLITHE Tpy6
npafiMepoM HJIH KJeeBolf TPYHTOBKOM, HaHeccHue OHTYM-
HOTI WJH MUIEHOYHOH H30JALHH, 3alUTHOH 06epTKH.

Texnuyeckasn xapaktepucTHka YH-141

[uaverp msosupyemoit TPyGH (CeKWMH), MM . . . . . . . . . 1420
JlmHa usoaupyemoit TPYOBEL, MM . . . . . . . . . . . .. . 12—24
[pou3BOAHTEILHOCTD B CMEHY, M . . . .. . . 250—300
CkopocTb Bpalienus TPy HpH OUHCTKe " nsomuuu of /Mn:
hepBaﬂpaéoqaﬁ................... 11,4
BTOpas pabouast . . . 23,6
CropocTb repeipixenns TeeKKH rpu oulcTKe H Haomumu M/'-{
repeas paGouas . . . . . . . . w . e e e e e e e e 270
sropas pafoyasd . . . . . . . . . . . . . . .. ... BB
MapiueBast . . . e e e oo ..o 1720
CymmapHast ycTaHOBOqHaa \1OHJJIOLTb kBT . ... ... 130
FaGapuTHbic pasmeps!, MM:
MHHA . . . . . . e e e oo e ... 81370
wypuia . . . e e e e e e e e e e ... 6000

Hsonsanuouinie Ma'repuanm
GUTYMHAsT MAcTHKa BCEX MapoK;
CTEKJIOXOJICT M CTEKJIOPOrOXKa Iupuol 450—500 my;
NOJIMMEPHble JIeHThl B PYJOHAX BCCX MapOK HIMPHHOH 450—500 MM;
ofepToulible MaTepuasbl BceX THIIOB (OpH30J, H30J1, TOJb, Ma3yTHPO-
paHHas Oymara Wi ofepTounas Gymara) LIMPHHOR 450—500 .

Cxema ycradoBku YU-141 npuscnena Ha puc. 41. JXKe-
JC3HOLOPOXKHLIC peibCchl P-45 1ipHIKBAIOT K ACPeBAHHBIM
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Pic. 41. Cxema yeranoski YH-141

mnajgaM u yKJa1aaeiBaloT Ha Gaagaact. Illupuna Koaen
1680 mm, anuua uytd 82 M. [lo peabcoBomy nytH 8 nepe-
Memalores paboune TeaeXKu I 13, Ha KOTOPbIX CMOHTHPO-
palbl MOXAHM3MbBI A5 TIOAAUH (Ha TedacXKe 3) W BpallleHus
(na Teaexke I) Tpy6ul. [lpuBognas texaexka J coobuiaer
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TpyGe nocTynareaLHoe ¥ BpallaTedabHOoe ABHIKCHUE, Telex-
xa ppauteutst [ coobulaer TpyGe TOJALKO BpalLaTeIbHOC
asuxenue. JKecTKan CBA3b MEXKAY TeAeKKaMH PCTy/HpYer
paccTOAHAE MEXIy HUMH, COOTBETCTBYMOLICe AJHHE H30.1H-
pyemoii TpyGul. CKOpoCTh nepemelleHHsl pabouux TedexKek
peryaupyercs KopoOKOH NepeMeHbl liepefad, YCTaHOBJCH-
HOW B HCIM 3JACKTPOMEXAHUUCCKOTO 1pHBOAa. KpyTsiuui
MOMEHT OT 3JeKTpPOABHTaTeI uepe3 KOPOOKY nepeMeHbl
nepenay, peAyKTop M LENHYIO lepejgauy  llepefaeTcd Ha
xojposoie Koaeca. DBpainenne Ha Tpyby uepefactcst uepes
KJAHHOPEMEHHYIO lleperauy, PeAYKTOp U OouopHble NpuBOLA-
HLIC POJHKH.

Bpamaromasncs Tpyfa nepeMcuiactTesi BAOIbL TCXHOJAOTH-
yecKHMX ycTaHoBoK. [lpoxoas ucpes oumMcTHy0 MaluuHy 4,
Tpyb6a OUMILACTCH OT PXKABUHMHBI, OKa/liHbl H KOHCCPBa-
LHOHHOTO CJA08 YeThIPLMS METaJdJAHYCCKHMH  UHJIHHIApHYE-
KHMH IeTKaMH, BpallalonuMicsl B [HPOTHBOIOJIOKHbBIC
ctoponpl. [lleTkn nonapno nacaxkeHsl Ha Baj H NPHUBOASTCS
BO BpalllenHe OT 3JeKTpoJABHratesell uepes KAHHOPEMEHHYIO
neperagy. Kaxnaas napa IWETOK [PUKHMACTCS K BCpPXHEH
yacTd TpyObl UYTYHHBIMH TPY34MH M BBIBOAUTCS B Hepabo-
yec 11010KCHHC pyuHbiMu qacOeakamu. Bcee obopynopanue
CMOHTHDOBAHO Ha eAMHOM OCHOoBaHWH. OuuiycHHags Tpyba
nocTynaer Ha npaidMupoBanue u usoasinuio. llpaiimephoe
ycTpoiicTBo ofecneyuBacT HauceceHue OWTYMHON TPYHTOBKH
(11p# OHTYMHO-PC3HHOBOI H30JAAUME) WIH Kjesl [IPH U30A5-
UUH HOJMMEPHBIMH HCAHNKMMH JeHTaMyu. PyuHBIM HacocoMm
IPYHTOBKA M3 3a1IpaBouHON nepckauuBacTcss B pabouylo
€MKOCTh 5, yCTalOBJIEHHYIO Ha 3CTakKaje. Pacxox rpyHros-
KH pery.aupyeTtcst kpanoi. V3 eMKOCTH IpyHTOBKa IOCTY-
naer Ha TpyOy caMOTekoM, a 3aTeM pPacTHpacTtCst CTallHo-
HapHO YCTAHOBAEGHHDLIM [10JOTCHIICM, COCTONINHM U3 6peseti-
Ta M BONJIOKAa M NPHAKHUMACMbIM K TpyOe npy:KuHAMU.

Beaen 3a rpyutoBkoil Ha TpyOy HaHOCHTCH  H30JALHS.
YeraoBka 451 HAMOTKH H3OJSLHOHHOH JICHTHE COCTOMT H3
ABYX UHIYJAb 6 H 7, 3aKPCILICHHLIX Ha CTOfKaX, | HU3KOM
3CTaKajbl, KOTOpasl OLHOBPCMEHHO CAYXKHT pabounum Me-
croM a8 u3oqauposulukos. Hlnysin ocHaiens antromariuc-
CKHMH TOPMO3aMi, KOTODPLIC PEryJlpyloT HaTAxKeHue obep-
TOYHOTO MaTepHadga 110 Mepe pas3MOTKH py.aoHos.  Kpouu-
Telupl  CO IWHYASiMM  HepeMelllaloTcst  BLOAL  TPyOBI 110
HaUPaBAAIOWNM H MOTYT OBITh 3aKPCHJICHBL B 110003 MeECTC
scrakaan. [locie naHeceHus M30J8UMM cO ulnyan 6 Tpyba
IIOBTOPHO  1IPONYCKAGTCA 110 JHHHH I HPOH3BOAMTCSH CC
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Ta6nuua 28
TexHonoruyeckasn cxema H3oasuMH H GyTepoBkr TPYyO

Homep
onepaunu

TexHoJoruyeckas cxeMma Ipouece

—

Yknagka TpvOBl €O witadesqs B
MarasHi A30JISIUHOHHO yCTaHoB-
KU

YcTanoBka TPyGbi Ha M30JIANMON-
HbIE TEJeXKKH

IpyGast ounctka Tpy6ul OT rpsi3u
il pKaBUMHLI

[ToBropHas ouncTKa ¢ u3MeneHHeM
Hanpas/eHnst BpalleHuss Tpy6u M .
HIETOK

HaGpoisrusanne 1 pacTupanue
KJesi, HaMOTKa Ha Tpyfy H30-
JAUHOHHOH JIEHTHI

OGepTka 3alUUTHLIM MaTePHAJIOM

R =1
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flpodonroenue Taba, 28
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g 8 TexunonoruuecKan cXxema ITpouece
° Y]
T8
7 Cuarne TPyOGbl ¢ TenexeK 1 ee
YKJIaAKa 8 PytepoBoutslil goxe-
MeHT
8 Obknafka Tpy6ul yTepoBOUHLIMH
RTINS at | peflkaMn (MaramH)
Inininlsl
9 O6Bs13Ka yTEPOBKU TNPOBOJIOKO!T
10 P Cuarae TPYOBL C JIOXKEMEHTa H
_ - CKJIaMPOBatHe
B =g

obGeptka co wnyad 7. KoHUBI o0GepTouHOro MaTepuana
NPHKJICHBAIOTCST K TpyOe OutyMmHoii wmactukofi. ['oroBas
Tpy6a MapueBOil CKOPOCTbIO BO3BpAlLACTCSl B IICPBOHA-
uajibHOE M0JI0XKeHHe, Te aBTOKPAHOM 2 CHUMACTCH ¢ Tede-
KEK H yKJaablBaeTcsi Ha cTelf AJsi QyTepOBKH.

YcranoBry YH-141 c6cayxkuBaeT ceMb uedoBeK: crap-
WHA OMepaTop, MaliHHICT aBTOKPaHa YCTAaHOBKH, MalllH-
HHCT TPYOOYK/I1444HKa, olepaTop oOUHCTHON H 1pafiMepHOl
yCTaHOBOK, TPH H30JHPOBILHKA.

H3zosupoBannbie TpyOs ¢ ycranoBku YHM-141 nocrynaior
Ha CTCHA A45 (QYTCPOBKH, KOTOPBIl COCTOUT U3 ABYX XKejae-
300€TOHHBIX NIPHTPY30B, YCTAHOBJEHHBIX H4 PacCTOSIHUH
22,5 M apyr oT Apyra ¢ TakKMM pacueToM, UuTtoOLl CEKIIHS
onHpanach Ha CTEHI HCH3OJIHPOBAHHLIMM KOHUAMW. Marsl
Ha TpyOy HakK/J1ajbLIBalOT B ABa Cjl08 M 0OBA3LIBAIOT uepe3
KaXKIbli MCTp NPOBOAOKOH AuamcrpoM 5 mMM. DyTepoBka
Tpy® KaMBILIOBBIMH MaTaMH MCHee TpYAOeMKa, ueM Jepe-
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BAHHBIMH pefikaMu, 6oJiee NPOU3BOAUTENbHA, AyUlle COXpa-
HSeT H30J5IHOHHOE MOKPHITHE NPH TPaHCNOPTHPOBKe TpYO.

TexHoJorHuecKkas nocjae0BATEIbHOCTb H30JAAUMH B Y-
TepOBKH TpyO Ha Tpy6O3aroTOBHTEeNbHOH 6ase 1pHBeleHa
B TabJ. 28.

PasgennHas yknaaka usonuposaHHoro Tpybonposoaa

Pasge bHbiM HA3LIBAIOT METOH, PH KOTOPOM  H3OJALHA
H YKJa4Ka BbINOJHSIOTCA KaK OTAEIbLHBIE OlepallHy.

[Tpu naHHOM MCTOZe YKJaJAKH H30JALHOHHO-YK/a[40u-
Hasl KOJIOHHA BBIIOJHAET U30JAIUHI0 f0 O.JHKalllero TeXHo-
JIOTHYECKOTO 3aX/ecTa, He ollyckas TpybonpoBoA B TpaH-
utero. 3ateM TpyGOyKIaauMKI BO3BpAILAIOTCSl Hasan s
yKJIaAKd TpyGoupoBoia B TpauuUIeld. YKJadKy oOCyLecTB-
JSI0T ueThipbMsi  TpyGoykaaauukaMmu K-594 «crocobom
nepee3fa», 1PH KOTOPOM OCBOOOXKAaBUIMACS [MOCJCAHUH
TpyGOYKJIAAUUK [IEPCXOAHT B «TOJOBY» KOJOHHLI (pHC. 42).

[Tpu Takoit cxcme paccraHOBKH TpyGoykiaaaunku [—4
BCe BpeMsi ABHXKYTCs no npavoit auuun AA;, napasnieib-
HO#l ocu ykaaaku OOy, Bbljaer cTpedsl  TpyGOyKIaldyHKa 110
Mepe HaABHTaHUSl H OlyCKaHust TpybonpoBOAa YBEJHYH-
BaeTCcHs OT a; A0 Ay, UTO sABJSETCH BecbMa HebJaronpuar-

T4 \\ T3 2

Puc. 42. Cxema yraaaxn tpylonpoBoia «cnocofom mnepeesias

]

:
MLEF

Puc. 43. Cxema yknaakn TpyGonposoia «crnocoGom nepexoiga»
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HBIM A ToCHefAHed MallMHB, Hecyulefl HauGoJblIYIO
Harpy3Ky. [1oatoMy 9TOT MeTOX MOXHO TNpPHUMCHATbL JHIUbL
naa 1py6 amamerpom 1220 mm.

Ykaaaky tpy6 auaMerpoMm 1420 MM B TpaHIICIO MOXKHO
BBIIIOJIHATL M «criocofoM nepexonas (puc. 43).

Ilpu stoM MeToae TpyOOYKIAAYHKHE TPYHIHPYIOTCs B ABa
3BeHa — IIePBOC 3BEHO IPHIOAHHMACT TPyGONpOBOA H Ya-
CTHYHO HAJABHTACT €0 Ha TPAHIICID; BTOpPOe HAaABHTACT
TpyOOUPOBOA H oNycKaeT cro B Tpatineo. OcBoOoLUBIIHIL-
¢s1 TpyOoyKiaanunk 4 06xoauT TpyGOyKaIagUMK 8, CTAHOBMT-
Cs BMEPe[M Ha DACCTOSIHHH 15 M M IIpDMHHMMaeT HAarpysky;
TOJMbKO Tocae 3TOro Tpyboykaaauuk 2 obxoant TpyOOyK-
Jafuuk I, CTAHOBHTCH HA PacCTOSIHUM 15 M M NpHIIOAHHMACT
Tpybonposon Ha Boicory 0,3—0,4 M oT 3eMaH,

I1pu sTom nepsoce 3sero nepemeutaercst no auinu A4, a
BTopoe — 10 JuHun A\A;, upubauxennoii k ocu 0;0; na
Aa. Takum obpasowv, naubosec Harpyxelusle TpyGoykaan-
KM 3 U 4 UMEIOT BO3MOXHOCTb YMEHBUIHTL BBIACT CTPCIbI
IpH yKJIajiKe MO CPABHEHHIO C [ICPBOH CXEMOM, UTO yBCJH-
YHBAET UX YCTORUHBOCTL. CJCAYCT OTMETHTb, UTO 110 TaKO-
My MeToAy TPYOOYKJAaAUHKH COXPaHSIOT yCTOHUMBOCTD.
Hnst NoBbILIEHHSI YCTOMUMBOCTH  KOJOHHLI  MOXKHO BBECTH
HATHIHA TpyOoyKaaaunk (puc. 44).

i‘-75M ~ 15_’" = 20 25 - = 1ju~m

1 11u||_] BEREERE T

EEE G

Puc. 44, Cxema ykaaakn rtpyGonposoja, pexomenlopaunas «Coto3ras-
CEICTpoeM»

TEXHONOTMSE CTPOUTENLCTBA TPYBOMPOBO 408
OUAMETPOM 1420 MM HA YYACTKAX C YKNOHOM CBLILWE 25°

Boablyw cA0KHOCTb 1IPEACTABASCT  CTPOHTENLCTBO TPY-
601IpOBOJIOB 60JLILOTO AMaMeTpa Ha Y4acTKaxXx TOPHOTO
nepenaJja. B 3THX yCAOBUSIX HACTO 11€PEBO3KaA ABYXTPYOHBIX
CCKHMIl upe3BbluaiiHo 3aTpyAHEHA, a MecTaMiu BoBCe He-
BO3MOKHA; KPOMe TOTO, H3-3a 60.1bLUUX TPO/A0JABHBIX YKJIO-
HoB (cBoiiie 20°) HCKAIOUCHO MEpeABUKCHHC H30.S1IHOHHO-
VKJ1aA0YHOH KOJOHHDL.
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Takune CI0XKHBIC YUaCTKH TpacCchl BCTPevaduCb TNPH
cTpouTe]bCcTBE razonposona B Kapnartax. Huas  yuacTka
ropHoro nepeBada «CorosrascneucrpoeM» Obliia paspaboTta-
Ha cXeMa TCXHOJIOTHYECKOTO NOTOKA. B COOTBETCTBUH €
31Ol cXemol TpyOwl, npubBLIBalOlIye 110 Kele3HOH jpopore,
HOCTYNaJdu Ha TPyGO3aroTOBHTCILHYIO §a3sy, CMOHTHpOBaH-
HYIO HCIOCPEACTBCHHO Ha 110llajKe pas3rpy3kH, Tie OAH-
Houble TpyObl H301HMpoBaJH Ha ycraHoBke YH-141 u dyrte-
poBaJu Ha clielua.ibiioM cTenie. [OTOBbic H30/1HPOBalHbIE
Tpy6ul TpybosozaMu KpA3-219 nau «Ypaa-375» co cTaHiuu
IICPeBO3HIH K IIOJHOXKHIO llepepasa Ha [POMeXyTOYHbIH
CKJajA, OTKyAa HX rPy3daH Ha aBTOMOOHIb IOBLILIEHHOH
npoxogumoctn  (MA3-543), o6opynoBaHHBIH  MATKHMH
KOHHKaMH st IpefoXpaHeHisl H3011lHOHHOTO IOKPBITHA OT
HOBpCKAEHHS, H pocTaniaan na tpaccy. Ha Tpacce ux
VKJanbiBa u HeOoaplunMy wWradedsiMy Ha POBHBIX Ioulanx-
kKaX. Pa3paboTKy 10J0K, puITbe  TpaHlieH H IJaHHPOBKY
BaJdHKa BBLIIOJUSIAN 0 BBIBO3KH Tpyd Ha Tpaccy. Hs wmra-
Gecteit TpyObl pack.aaabiBaIr 110 Tpacce TpyObOyKaaluuKaMH,
3aTeM CBapHBa/Jd B IWICTH, H30JHPOBAAH H QyTepOBAIH
CTBIKH, 4 3aTeM VKJanbiBajH Tpy6bolIpoBOA B TpaHUIEI.
[Tocae ykiagku TpyOOyK.1a/UMKHM BO3BPALIATHCL K MECTY
PacioJ0KCeHUA CBapOUNBIX 6pUTan.

[Mopsinox 1posencHusi pabor Ha TPyGO3aroTOBHTENbHOMN
6asze ObLT oprannsonat ciacaytoulnit, Co ckaafa tpy6oykaan-
ukoM TpyObl YKJaAblBaJH B Marasul yCTAHOBKH, Tpel-
cTanasiiollni coGoit HAKJIOHHYIO  II0LIAAKY, BBIIOXKCHHYIO
XKeae300eToHHBIMY  nautaMu.  [lo HakIOHHOH  1oMIafKe
TpyObl cKaThIBaIHCL K ycraHoBKe YU-141  takum o6pasom,
UTO HX MOXKHO OBLIO HOAHITHE aBTOKPAHOM, HAXOSALIUMCS C
Apyrofi CTOPOHLI KEJIC3HOAODPOIKHOTO HYTH YCTAHOBKH.

[Tpu noMouy KpaHa rpysolobeMHOCTBIO 21 T TpyObl
VKJAAABIBAAH HA H3OMSMLUMOHHLIC  TeJeXKKH  yCTaHOBKH
YU-141, a nocie H30J5HK CHAMAIM H YKJajableaau B Qy-
TCPOBOUYHBLIH JT0KeMeHT. PyTeporaHHblC TPYOb LEPEHOCHIH
TpyOOyKIaAUNKAMH Ha CKJaA IOTOBOI 1IPOAYKLHH, a 3aTeM
rpy3Man Ha TpyOOBO3 M JOCTaBJA4.1d Ha [CPeBaJOUHYIO
0asy.

®yTtepoBky TpyO Ha 0ase  BBIIOJAHSAH  AepPCBSHHLIMH
peiikamu Ha cTeHAc, coOpanHOM H3 Ke1e300CTOHHLIX IPH-
TPY30B H JOPOXKHLIX OeTOHHBIX 1auT. [lpurpysst O6blin
ycranosacubl uepes 0,5 M 151 BBLINOJHEHUST [POBOJOYHBIX
00BSI30K ¥ C HHTCPBaJOM 1 M B cpelHell uacTu JJs npoine-
BaHHA TOJOTeHUa AJAs nogbeMa TpyOei TPyOOYKIANLUHKOM.
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HdepeBsinHble BKAaAbIUH OBLIH BLINOJHEHB! 110 AHAMETPY
TPYOBl U CAYXKHAK JJisT 0OpasoBanus 3a30pa MexXay Tpyboii
H HPUTPY30M A3 3aKJaAKH (YTePOEOUHBIX Deek.

®yTepopka pefiKaMH  OCYLIECTBASIAACh  CACLAYIONIHM
o6pasom: B niepHoL H30a5uHH TpyOnl Ha YH-141 na crenae
BhIKJaAblBaaH peiKH Ha !/3 nepumetpa tpy6ul. Korma tpy-
Ga 10cTynaga Ha CTeHI, ec o0K.JIaabiBajJu pefikaMu ¢ GOKOB
H CBepXy;, OLHOBDEMEHHO /15l yAepKaHUus peek Ha nosepx-
HOCTH TpyGbl B 3a30p MEXKAY HHMH H CTEHAOM BOHBAIH
aepepsiiHble KiauHbd. Konuwn  tpy6 naawnoit 0,8- 1,0 M
OCTABJSVIH HCH30JAHPOBAHHEIMI H He3adyTCPOBAHHBIMH 114
IIOAOTPEBA IIPH CBApPOUYHO-MOHTAXKHLIX paborax W AI4
yno6crBa nepeBo3kH tpy6. [locae obkiaaaku TpyObl pefika-
MH uepe3 3a30pbl MEKAY CTCHAAMH TIPOIYCKaJdH NPOBOJIOKY
aHaMeTpoM b MM Aas 00BA3KH (yTepoBKH. [Jafi HaLekKHO-
CTH KpenJeHuss pcek Ha Tpybe oOBsI3Ka BpliloaAHsAIaACh
uepes 1 M.

[TepeBo3ka H30IHPOBAHHBIX W (YTEDOBAHHBIX TPyO H
cekumit ¢ Tpy603aroToBHTeIbHbIX 6a3 10 Tpacchl OCYLICCTB-
JAsiach 1JIeTeBo3aMu «Ypada-375», a 1o Tpacce Ha TSKeJAbIX
yyacTKax ¢ KpPYTBIMH lOA'LCMaMH — aBTOMOGHJASIMH BLICO-
Ko#i npoxomgumocty MA3-543.

Ha rpacce TpyGul pasrpyskasnd ¢ Tpy6oBo3a TpyOoyKaan-
UHKAMH [IPH OMOIIM MArkux nojgotener, [1M-1420; cek-
LMK — DIPY [OMOLHM TPaBCPCLi, K KOHUAM KOTOPOH OGbLIH
nojBelnelbl NOJOTEHUA.

Ha 1npoMexyTOUHDIX [CPEBAJIOYHLIX 1J0ILAAKAX pas-
Tpy3Ka BeJach aBTOKPAaHOM C TOPUCBLIMH 3axBatamu. LEcian
HCT aBTOKpaHa, pa3rpy3Ky MOXKHO 1IPOH3BOLUTL TPyOOyK-
Jaj4MKOM TIPH TIOMOIUH TPaBepChl C TOPLUEBLIMH 3axXBaTaMH.
Jlnst yMeHbIUCHHS BBICOTBHI Pas3rpy3ku Jiejgaercsd BbLIeMKa
a5 3ae3fa rpyboBosa.

Jast packaaaky OAHHOUHBIX TPYO IO Tpacce HCIOJIbL3O-
Balnuch Msirkue nogoTeHna ITM-1420 wiam TpaBepcsl ¢ TOp-
HeBLIMH 3aXBaTaMHu; 15l PacKIadKW CCKUMH — MsITKHe To-
JIOTeHLA.

C6opKy OAHHOUHBIX TPYyO HPOH3BOAMAH [IPH TIOMOLUH
odHoro TpyGoykaanuuka i1 nogorcHua. Kouern cBapcHHOI
TVIETH [OANEPKHBAJH KOJLICBBIM CTPONOM HAa HCU3OJHPO-
BaHHOM MeCTC NJETH.

Cexuun cobupaiu 1pHM HOMOWH ABYX TPyOOyKIaIUUKOB
T1530 1 KosbICBBHIX CTPOI; MJAETb [OAAEPKHUBAAT TPETLHM
TPYOOYKAAAUHKOM Y HOCAELHEro CTbIKA,

TlpakTHka noxasa’a, yTo Npl [o4orpeBe CTHIKOB Nepen
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CBapKOH ra3oBLIMH ropeskaMi Tpy6a OT CThIKAa HarpeBaer-
ca Ha paccroanuu 150—200 M, nosaTomy HOBpexAeHH
H30JAUMOHHOTO TMUKPBLITUS TPH  CBapouHbIX paGoTax He
1Haba101aJ0Ch.

Has ykaaaku tpyOonpoBoia B TpaHiulelo Obli1 UCIHBITAH
«cnocol nepexsaTta». DTOT MeTOA NpeLycMaTpHBaeT yKJad-
Ky TpvGONpoBo/la [100YEePCAlbIM [ePCMCIICHHEM MSTKHX
noJoreHel 6¢3 HX CHATH ¢ TpyOoupoBoia. IDTOT MeETOR
Hcnoab3oBadacs B 1969 r. Ha cTponTeabCcTBE rasonposona
nunamerpom 1220 mam Yxta — Topxok nepsoil oucpenu H
LaJa xopouue pesyantatl. OH  1103BoJsieT  pacrioJarartb
TpyOOYKIAAUUKH BIOJAL H30THYTOro B IlJaHe TpyGonpoBoxa
H TeM CaMblM YMCHLIIHTb BLIJICTHI CTpes TPYOOyK.IaduHKOB.
ITpu stom npumeHsitoTes crelHaabHeie noJdotenna [TM-1421
KoHcrpykuun CKDb «[l'ascTpoiimamnua», 103Boasonue ux
nepeMeniath no TPyGONpPOBOLY B «3aCTETHYTOM»  N0J0Ke-
HHH TIPH CHYIUIEHHOM 1I0J10XEeHHH KpioKa TpyOoyKJamguHKa.
[ToaoTeHue cocTouT 13 ABYX OCHOBHBIX JeTajdeil — Tpa-
BCPCLlL H Hecyluell JeHTh; TpaBepca IO3ROJSNCT IPH pac-
crabJucHHIf KPIOKa TpPyOOyKJalUHKa DOJYYHTb 3a30p 110
nepuMerpy TpyObi MeXKAY JIeHTOR M NOBEPXHOCTbLIO TPYOH,
Heo0XOAHMO 151 NepeMellleHHa [1oJd0TeHua 1o Tpy6orpo-
Body (pHc. 45).
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Puc. 45. Cxema ykaalxkn TpyGonpoBoaa «crnocofoM nepexsaTas

520 1520,

Tpy6oykaanuuxu 2, 3, 4, 5 Haasuraior TpyGonpoBoa Ha
OCb TpaplleH ¥ ONYCKAIOT ero A0 OCBOGOMKIEHHs OT Harpys-
KK Tpyboyxaanuuka . OcBOBOLMBIIUCL OT HArpPy3KH, TPY-
GoykaaguiK & nepeMelllaeTcst BIeDEd  BILIOTHYIO K TPy6o:
yKIanuuky 4 M NPHHHMaeT Harpysky, TpyBoykJaanuux 4.
OCBOOONMBIUMCL OT HAarpy3KH, [iCpeMeLLaeTcsl Bnepex k
TpyGoykaanuuky 3 U npuHHMaet Harpy3ky. Tpy6oyk.aamuu-
K 3, 1 u 2 nepeMeulalorcsi  BIICPel TaKUM Ke 06pasoM;
TpyGoykaanuuk I, oCBOGOAMBIIHCH OT HArPY3KH, MNepeldBH-
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raetcd Buepel Ha pacctosHue 15—20 M 1 npunogHuMaer
Tpy6onpoBod Ha 8hicoty 0,3—0,4 M oT 3eman. 3aKOHYHB,
TaKuM 00pa3oM, nepexojbl, NOCAeAHHe ueTbipe TpyGoyK/aaa-
YHKA HAYHHAIOT HAABHTAThL TPYOONPOBOA HA OCh TpaHIUCH H
OTyCKaTh €FO A0 OCBOBOMKIACHHS OT HAIPY3KH [1OCJACLHETO
Tpy6OoyK.IaAUHKa, 110CI¢ ITOTO IHKA [OBTOPSIETCH.

ITpu ykaaake «cnocobom nepexsaTa» oTnagaeT HeoO-
XOLHMOCTb «DAacTerHBaHHg» Y «3acTervpaHudy  110J0TEHCL
IpH KaXAOM IepeXode TPYyOOYKIAAUNKOR; loC/AeLHNe TPY-
GoyKaaguukyu pacnodaralores  GaHXKe K Tpauigee, 4TO
YMCHbLUIAET [PY30BbLIE MOMEHTDI, HO3BOISIONLIC yMEHLUIHTD
YHCJA0 TPYOOYKJIAAUHKOB HAN LOBLICUTL YCTOHYNIBOCTL KO-
JOHHBI OT ONPOKILILIBAHUS.

Metonom «nepexsata» Gbl10 yaoxeHo 3000 m Tpybo-
nposoja gnaMmcrpos 1420 mwm.

NMAPAMETPbI U3OJISLMOHHO-YKNALOYHOWM KONOHHLI
NP PABOTE HA MPOLOJbHbLIX YKJIOHAX

SddexTuBHOCTL PAGOTHL H30IAUHOHHO-YKIALOUHOK KOJOH-
Hbl B TOPHBLIX YCJIOBHSX BO MHOTOM 3aBHCHT OT IPaBHALHO-
ro ppibopa TpyOGOYKJIa/LUHKOB,

Ipu Beacnuu M30JAUHOBHO-YKI3A04HLIX  paboT y TPy-
GOYKJAaUUKOB OT AeHCTBHS TPY30BOIO MOMCHTA pasrpy-
KAeTCsi TpaBasli TYCEHHUA W IIPH COXPAlCHHH IIONEPeYHOH
YCTORUHBOCTH  TPYOOYKAQAUMK  JIHUIACTCH  BO3IMOKHOCTIH
IIOBOPAYNBATLCSL M3-3a OTCYTCTBUA TpCOYeMOH KacaTe/JbHOM
cuabl TSAFH Ha npaBofl ryceHuue. Kacaredbuble CHADI TATH
AOJXKHBI IPOTUBO/CHCTBOBATL POJOAbUBIM CHJIaM, BO3HH-
KaloUuiM OT liepeMeilletnst Tpoaaes no TpyOoIlpoBoay.

[Tponoavnas cuia Fr BoluncaseTes 1o gopmyae

Fr = Py (siny -+ f; cosy),

rie P — BepTHKadgbias CHia 4431 NoALepXKanua Ttpybo-
NpPoOBOAA HA TeXHOJIOTHUCCKOH BBICOTE; Y -— YTO. 10BOPOTA
HOMEPeYHOro ceyeHust TpybonpoBona OoT BEPTHKAIU B TOUKe
NOABECKH TpoJaes; [r-— KOIPPHUUICHT TPCHHSI B Tpo.Liee.

Cuaa Fr upsiMmo nponopunonasjibHa BePTHKAALHON CHJC
HATAXKECHUSA FPY30OBBIX TPOcoB TpyOoyKaIaAuHKa, NO3TOMY Ha
Tpybouposoac Auamerpov 1420 mMm ona pocruracer 060.b-
mux anavennit (10—12% or BepTHKAALHON Harpysxu).

[Ipu Masabix xugamerpax Tpybonpodoaa, rae TpyOOyk-
JafuHKU 064a1ai0T  60bIIOH  OTHOCHTCABHOR  YCTOHYH-
BOCTbIO, ACHCTBHC CHJLE ['p Ha TpybOoyKJIagupke He OlLy-
n1aeTcs.
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[TepBbie onmbITHl MpH yKaaAke TpyGolpoBoAa NoKasanaw,
YTO B pe3yJbTaTe NEHCTBHS [I0BOpPavYUBAIOLIETO MOMEHTA
Tpy6OVKIaZUUK NMPH IBHKCHHU B KOJIOHHE pPa3BOpauHBaeT-
¢l B CTOpPOHY Tpy6onpoBoia, a AJd oOpaTHOTO [0OBOPOTA
KacaTesbHBIE CHJBI TSCH [1PaBOM I'YCCHMIBI OKa3biBaloTCA
HEIOCTATOYHBIMU H3-32 GOJBLIIOTO TPY30BOTO MOMEHTA.

as noBopora TpyGOyKJafuHKa B HATPYKCHHOM  CO-
CTOSTHHH He0oOXOANMO, 4YTOOGHl pPe3y/JbTHPYIOWIUH MOMEHT
BCCX CHJ, CONPOTHBJAIOLMXCH MOBOPOTY, Obl1 paBeH MOBO-
pauuBaiouleMy MOMCHTY, BLI3BIBAEMOMY KacaTeldbHbIMH CH-
JaMH TATH TYCCHUILBI.

IIpu pacucte Harpy3ok na TpyGoyKJaa4nK HeoOXOAHMO
YUHTBIBATh KaK NONEepeyHbll, TaK ¥ NPOAOJbHBIX NEpeKocH
rPYy30BLIX KaHaToB. DB CBsI3W ¢ 3TUM BO3HUKAaeT HeOOXOIH-
MOCTb VACDPIKUBATbL HAarpy3KH Ha Bcex TPYOOYyKAaZuuKax B
CTPOro olipeleseHHbIX lpCAcaax,

[TospicuTh TpyNNOBYIO YCTOHUHBOCTH MOXKHO IIyTeM
BLIDABHHBAHHSI TPY30BBIX MOMEHTOB lla BcexX TpyOoykaai-
uhKaX. JTO 1103BOJISIET WCMOAb30BaTh CYMMApHBIE MOMEHT
YCTOHUNBOCTH KOJIOHHBI M TCM CaMbIM I[TOBBICHTh HX YCTOH-
YHBOCTb.

PapencTBo TPY30BBIX MOMEHTOB obGecneuuBaetcs cb.au-
AeHHeM TpyGOYK/JIanUMKOB B 3BCHbLAX H COOTBETCTBYIOWLE
BLICOTOM 1oABeMa TpybonpoBoLa KaxALIM TpyOoyKJaan4-
KOM.

Boicora moaweMa Aast Jg1060i  TOYUKM TIOABECKM TIpH
CHMMCTDHYHOI CXCMe onpelcasieTcd 1o opmy.ie

= — EI ( Rel2—0,25 gl —
i=n:—l {—n—1
- }..l (ln—lu.T)aer[(n—l)zf,_g,zi2 S oL+
= i=1

i=n—1 i=n—1
+3L X - X1 ]}

i=1 i=1|

rie EI — nomepeunast ecTkocTh TpyOni; R; — peakius
TPYHTa B TOUKE COIIPHKOCHOBEHMS I[IepeflHero mpoJera co
CTpOUTEJNLHOR ToJjocolt  (touka O); [, — paccrosiHHe OT
Touku O 10 paccMaTpHBaeMOil TOUKH TOIABECKH; § — BeC
€1UHUIBl JUTHHBL TpyGonpoBona; Q — BeC TeXHOJOTHYeCKOH
MauwHHbl; [y — paccrosidne oT toukn O 10 UeHTpa TsKe-
CTH TEXHOJIOTHUECKOW MallMHbl; P — cpelHsia HAarpyska Ha
TPyGOYKNaNUUKH; 1 — MOPALKOBHIA HOMep paccMaTpHBae-
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MOH TOYKH TNOABCCKH; [; — paccrosiniie ot toukn O no To-
YeK T0ABECKH, HaXOMSLIUXCH BlIepelH paccMaTpHBaeMOH
TOYKH TIOJBECKH.

Taxk, npu ray6use TpaHmen 3 M neaydaem: f;=4,2 u;
ho=47 Mm; h3=55 m; hy=4,1 M; h;=3,6 m.

Hcnonb3oBanne cyMMapHOTO MOMCHTA  YCTOHYHBOCTH
BCell KOJOHHBI TpyGOYKIALUHKOB OCOBEHHO BAMCHO IPH H30-
JSUMH 0 YKJAaAke Tpy6GonposBofaa anaMerpom 1420 mm, rie
rpy30lOABEeMHAst XapaKTCPICTHKA IPHMEHsieMOro Tpyboyk-
naguuka K-594 ne coorBeTcTByeT napametpa TpyGornposo-
aa (taba. 29).

Ta6aunuwa 29

MapaMeTppt yCcTOHUMBOCTH TPYGOYKIAAUHKOB

Tpys3 [t} Mo -
T&%%ﬁ)?. lggl\?lgﬁg Mapka ycmg:‘::;cru IE?:??;"
BOZA Ha nocJjegen TpyGOyKRIag- TpyGoyKaaz- YCTOHYUBO-
MM TPYyGOYKJ1aQuuKe, uHKa YMKa, CoTH
TC-M TC M

529 13 T-1224 30 2,4
820 25 T-1530 40 1,6
1020 41 T-3560 70 1,7
1220 71 T-3560 70 1,0
1420 158 K-594 110 0,7

M3 Ta6a. 29 BUAHO, UTO C YBeJHYEHHEM AUAMCETpa TPY-
600poBoOIa 3arac yCTOHYHBOCTH IIPHMEHsieMbIX TpyGoyKaa-
YUHKOB PE3KO CHHXKAaeTCcs M AAs TpyOoNpoOBOAA JAHAaMETPOM
1220 MM MOMEHT yCTOHUHBOCTH TPyOOyKjJalyuKa paBeH
rpy30BOMY MOMEHTY, BO3HMKAalOLleMy Ha IOCJAelHeli TOuKe
noasecku naerd. Ha tpyGonposome aumaMerpom 1420 MM
rpy30BOii MOMEHT ITPEBOCXOAHT MOMEHT YCTOHUHMBOCTH IpIi-
MeHsieMoro TpyOoyKJaaauuka.

Hcxons W3 MpakTHKH CTPOHTEIbCTBA MarucTpasdbHbIX
Tpy6OIIPOBOAOB, MOMKHO 3aKJAIOUHTb, YTO HeOOXOMLUMBIH MO-
MeHT YCTOMUYUBOCTH TPYOOYKIaAuHKa JOJXKeH GbITh pabBeH
IPY30BOMY MOMEHTY, BO3HHKAKOLeMy Ha nocaeiHell Toyke
NMOABECKH TMJeTH NPH COBMelLleHHOM cnocobe VYKJIaldKH B
TpaHLIew.

CaemoBarenbHo, AJs  H30JASNHOHHO-YKJIALOYHBIX KO-
JIOHH Ha cTpouTeaLcTse TpyOonposofa nHamerpoMm 1420 mm
TpebyloTcs  TpyOGOYKJIaAUHKH C MOMEHTOM VCTOHYHBOCTH
158 tc-m.
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Ipunsin 910 ycaoBHe H BbIPAa3sHB BwJCT CTpessl Ha
ioc1eanem TpyQoykJalnuuKe uepes Auamerp Tpy6onposoia,
a HarpysKy uepe3 AHaMeTp H TOJALIHHY CTeHKH TpyObl, MOX-
HO 10Jy4HTb (opMyny aasd sbibopa TpyboyKaagunxa I.s
3afganlHoro TpyGonposoaa

M, = AD*"3,

rae A — yncieHAbiid Ko HUKCHT, 3aBHCAILN] OT AuaMmer-
pa TpyGolipoBoaa.

Has rpyboupoBonop nuamerpom 529—820 mm ko3bdu-
unentr A=14; gas tpyGouposogos amuametrpom 1020—
1420 vm A=28,5.

ONMPEAENEHUE YACNA TPYBOYKAALUMKOB
B U3OAAUNOHHO-YKIAJOUYHOM KOJIOHHE
NPKU COOPYHEHWU TPYBEOTNPOBOAOB B NOPHbIX YCNOBUAX

IIpu pacyere uncaa TpyGOYKJIATUUKOB B H30JALHOHHO-
VKJIaJ04HOH KOJOHHe, paboTaiouleil Ha NPOLOALHOM YKJIO-
HE TpacChl B TOPHBIX YCJAOBHMAX, BaXKHBIM ABJASIETCS I1pa-
SHJIbHLIA BLIOOP KOdDdHUUCHTA T'PY30BOH YCTOHUHBOCTH.

Paccmotpum meroanky pacyera uucia TpyGoyKIaguH-
KOB, MCXOMlfl W3 ompelpejeHus KoddduuneHTa UX TPy30BOil
YCTOHUHBOCTH Ha NPOAOJBHBIX YKIOHAX TPAcCChI.

YcranoBaeHo, 4To KOIQ@PHULUHUEHT TPY30BOH YCTOHYHBO-
CTH ABJSETCH PACUCTHOH BEAHUYHHOH H MOXeT OBbITh onpe-
neJsieH 1o Gopmydae

Ky>/ _Gzlcos\?((P“f—tg(P)
Gz cos y (p~—T—1gy) —Mc
rie G — macca TpybGoyKJaluuKa, 2; — KOOpAHHAaTa LEHTPA
TAKECTH TPYOOYKIAAUUKA; ¥, [ — COOTBETCTBEHHO K03dhdu-
UHeHT ClLelVIEHUs Y CONPOTUBJEHHS NBHKeHHIO; M. -— Mo-
MEHT COTPOTHBJIEHHS NOBOPOTY.

focronnHble Ans pacyera:

Fpyur @ f w
Kpenxwit . . . .. . ... .. 1 0,15 0,4
Cpemmr . . . . . . .. ... 0,85 0,15 0,45
Cra6uiii .. 0,7 0,15 0,6




Xapaxwpﬁcmxa TpyGoyknanyuka K-594

MaxkcumanbHasg Harpyska Ha Kpioke Piax, KF¢ . . . . . . . . . 90
KoOpanHaThl 1eHTPa TSXKeCTH prCOyma:anKa M:

i O I+
Faﬁapumme paauepbx, e

JUIHHA @ . < -
BLICOTA b . . . . . 9
Macca G, T . . . . . . . .. .. .. ... ... ... 546

Ha ocHoBauuu onpeacaeHus: kosdrpuilueHTa Tpy30BOH
YCTOMUMBOCTH ollpefeasieM 4YHC10 TpyOOYKJAAAYHKOB B KO-
JOHHe 110 popMmy.ie

n
> Py Kyz
o= =1 ,
My

rie ZP — CyMMapHas Harpysxa Ha KpIoK TpySoyKiaamuH-
=1

Ka; My — HOMHHAJbHLIH ONPOKUILIBAIONIHI MOMEHT.
[Tpennoxenuasi MeToAuka pacuera uucaa TpyGoykaan-

UHKOB H2 OCHOBAHUHK pacuetHoro xoaddnenra rpys3onoi

YCTOHYHBOCTH MOXET HAlTU HPUMCHCHHC 1IPH TIPOEKTHPOBA-

HHH M CTPOHTCJALCTBC MAarucTpajbHblX TpyOGONpoBOLOB B

FOPHBIX YCJIOBHSAX.

FMABA 6
CTPOMUTESILCTBO HAA3EMHbBIX NEPEXOA40B
B FOPHbIX YCNOBMSAX

MarncrpaabHeic TPy6ONpOBOAK, COOpyHaeMble B TOPHOH
MECTHOCTH, HA CBOEM LYTH llepeceKaioT [enblii psl ecTe-
CTBEHHBIX M HCKYCCTBeHHHIX nperpai (6ajku, oBparH, rop-
Hble pekH, foporu). Haauune nperpan swlaniBaetr Heo6Xo-
LHAMOCThL COOPYKEHUS TIEPeXOnOB.

KOHCTPYKHHMY 1epexXoioB M cloCoObl HX  COOPYKEHHS
OIIpeledslOTCST B OCHOBHOM  XapaKTepoM THepeceKaeMoi
rperpanbl. Haubonee wupokoe npuMeHeHKe B IPAaKTHKe TPY-
6OTPOBOJIHOrO CTPOHTEIBLCTBA B FOPHBIX paloHaX noJayyusin
6asoyHbie (OMHOMPOJCTHBIE H MHOTONPOJETHbIC) IepeXOabl.
Ha puc. 46 nokaszan GasouHbli Tepexol rasomupoBoja B
Kapnarax.
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Hapsemuble nepexoabl uepe3  pexy, Kawaasl, Gagku
COOPYXKAKTC ¢ COOMOLCHACM  11PABHAN_ UPOU3BOACTBA U
IpHEeMKH paBoT 110 COOPYKEHHIO MOCTUB HNTpPYO, BO3Be/e-
HIIO QYHAAMEHTOB H ONOP 13 CBAf u 06(»10&1\' H YCTPO#-
CTBY ILIYHTOBLX cocauncHnii. Tlpu stoM HeoGxogumo py-
KOBOACTBOBATHLCH  «YKaszaHusiMI 110 [IPOH3BOACTBY paloT
NPH COOPYIKEeHHH MarucTpaablblX TPyOGONpPOBOLOB»,

Puc. 46. Muoronpo.eTHblil 6a10uibift mepexol TpyBOupORO1A B TOPHBLIX
YCJOBISX

CTPOUTENLCTBO OAHONPOSNETHLIX BAJNIOUHBIX MEPEXO/AOB

CTpouTeabCTBO  HPOCTCHIUUX  OLHOUPOJICTHLIX  0adOUHLIX
1epeX0/10B, e HMeloUlMX HCKYCCTBCHHLIX ONOp I KOMIeHca-
TOPOB, OCYILECTBISIETCA 110 XO4Y TPaccoBLIX paGoT. B aTom
cayuac et TpyboipoBola CBapHBAIOT C YYeTOM [HePCKpPbI-
TUSL LpoJeTa W YKJIAALIBAIOT MPH 1IOMOUIH TPYGOyKIAAUNKa
HYTeM HAJABWKKH IJeTH ¢ oaHoro (epera Ha Jpyroi.

[Mpyu coopyXeHUH OLHOUPOJCTHBIX GATOUHBIX TICPEXOLOB
H3 0AHOA CCRIHH WIN INICTH TPH AOCTYUHOM HPOXORe JLIs
CTPOMTEJNbHBIX MalWHH cOOPKY, CBapKy 1 THApaBIuUecKoe
HCIIBITAHHE 1CTH  TPyOONpoBoga BeAyT Ha JHC npeHsaT-
CTBHSI.

Ha nepexonax, HEROCTVIHBIX /7151 HA3€MHLIX H IL1aBY-
4ux cpeacts, waeth Tpybonponoaa HOArOTaBAMBAIOT Ha
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ofHOM Gepery npensrCTBHS C yueToM yA0o6CTBa pacio/oxe-
HHS MOHTAXKHOH pAOlaiKH M HaJHUHS NOADLE3AOB K Hel.

[Tpu uaamuym onop roToBhle ILIeTH Tpy6oONpoBoAa
YKJIaAbIBaloT Ha MocJcAHHe NIPH [IOMOWH TPYyOOYK/IaJUHKOB
CJAELYIOUIHM METOLOM: Ha OJIHONPOJETHBIX llepexofax ¢ 10-
CTYIHBIM TOAXOAOM [J5 MeXaHH3MOB I1€Tb YK.J1aAblBalOT
[OA'EMOM CHH3Y BBEPX HJH I1POJOJLHBIM  11€peMCUICHHCM
IJIeTH OT OAHOro Oepera K Ipyromy (puc. 47).

Puc. 47. Cxema MoOHTaXa ceKuun 6anouHoro nepexona:

a — NpoTackHBaHHe cexluu TpyGomposoda; 6 — yKkJIaldKa CeKuMH TpyGonposoia
Ha ONOpHl; & — BOCCTalOBJAeHHe OKPAacku TpyOompoBoia; I — MOABHMKHAA JIOALKA
ANS BOCCTAHOBJIEHHS! OKPackH TpyGonpoBoja; 2 — BpeMEHHBI Tpoc AJist 3aKpen.ie-
HHSL 0 NPOABHXEHHA JIOJbKH

Ha nepexomax aaunnit go 40 M, HeXOCTYNHBIX A
Ha3eMHBIX M IJaBYYHX CPe[ACTB, IJeTb YKJIaAbIBAIOT I1pO-
TaCKUBaHHEM OT MOHTAXKHOH NJOLLaJKH B CTOPOHY NpOTH-
BONOJOXKHOro Gepera i HOJHHMAIOT Ha Geperosble OHOPHI.

Ha nepexogax aauHoi Gosace 40 M, HeJOCTYHHBIX 1./14
HA3eMHBIX H IMIAaBYyYHX CPCACTB, NMPHMEHSIOT MeTOx 1IpoTa-
CKHBAHHs TUICTH B [POJET C TOJOBHOH UacTLbiO, MOABELIeH-
HOfL K BpPEMEHHOMY KAaHaTy lIOCPeACTBOM TpPOJ/ICHHOL
NOABECKH, POJHKOB HJIH KaHaTHOro y3daa. B 3Tux caydanx
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XBOCTOBVIO 4ACTb IMICTH IOAJEPIKHBAIOT H COMNPOBOXKAAIOT
[0 omopil TpyOoykJaAuHKa (B 3aBHCHMOCTH OT MAaccChl
IJIeTH).

B npouecce cTpouTebCTBa razonposofa «bpartcrso» Ha
yuactke [Joanna—Yxropoa 6blia oTpaboTaHa TeXHOJIOTHs
CTPOUTENbCTBA OAHOIPOJIETHLIX HCPEXOAOB, KOTOpast MoKa-
3aHa Ha puc. 48.

[Mpu noaxone k nepexoay TPyOOYKAAAUHKH 11PEACJILHO
cOauxKaiTes (puc. 48, a), uTobbnl  YMEHLUIHTL HArpysKy.
[Monoiing x nepexony, nepsuiil TPyGoOyKAaguHK OTUCIAAETCS
OT TpoaJesl H CTAHOBUTCS €3adM H3OJALUHOHHOH MAalUHBL
HM pas noaaepKHBaHust H30.1MpOBaHHOi  niaeTH  (puc.
48, 6). Kosonna npoposxaer nepeMematbcsi srepea. o-
CTHTHYB Kpas lepexofa, TpyGoyk.amruuk 2 oTUCHIsgeTcs OT
TpoJless M Ilepce3aeT Ha JPYyryi0o  CTOPOHy OajkH

Puc. 48. Texnosornyeckast cxcMa COOPYKEHHSI ORHONPONETHONO

BO3-
AYWHOTo nepexola B TOPHBIX YC/IOBHAX
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(yueabsi). 3artem OH TICPeTArHBAcCT JBa TpoJuies 110 BO3-
AYIIHOMY 11POJIETY TPacoBLIM OykcHpom (pic. 48, g). Mex-
ny tpyGoykaaaunkami Ty 1t T. HaTarusaerTcs TPOC Aas
yAep®auus oyHcTHoR  Maunisl OM oT onpoxnabiBaling Bo
BpeMsi ce JBHXKCHHEA 110 upodetry. Tpoc upegBapure.ibho
IIPOACBAETCST Yepe3 ABC NPOYIIHHDI, IPHBApPEHHBIE K BepPX-
HeH YacTW pambl OUHCTHOW MawHALl. Maniiia no Bo3nyul-
HOMY HDPOJETY IBHXKETCH Ha ICPBOA CKOPOCTH; HOCJAC OKOH-
YaHHs nepexofa XoO00T OYHMCTHOM MallHHBLI  HPOACBACTCS
yepes rpy3oBoH Tpoc Tpybovkaaauuka Iy, a yaepXHBAIo-
IWHA TPOC CHUMACTCH, 1 OUICTHAsE MallUMHZ BPEMEHHO
oCTacTcst Ha MecTe,

ITo Mepe nPOABHKCHHS H3OISILHOHHON MallHHbl K Liepe-
xoly Tpyboykaazunkn Ts, Ty, T u Tg noouepento nepees-
KawT Hazal A1s NOLACPMKAHUA H30JMPOBAHHON  IeTn
(puc. 48, 2). M3oauponannasn naeth go nzbexauuwe nopui
LOKPBITHA MOAACPXKUBACTCS MATKHUMHU nosoTeHuamu. Ilocae
yKIadKki ocsoboansiuufica tpyOoykaaauuk I nepeesxacT
Ha JpYyryio CTOPOHY lepexoia, IepeTSrHBaeT BCC UETbIpE
TPOJIICH H CTAHOBHTCS BUepean TpyGoykiaauuka * To aas
CONPOBOKICHHST OUHCTHON MalUHHbL

Briczoboauniidecss no mMcpe onyckanus tpyGouponoaa
Tpyboykaaauuku  Ts, T4 u Ts nepeeskaioT Ha  APYryvio
CTOPOHY 1ICPCXOAa, CTAHOBATCS  C3a[AH OUHCTHONH MaUIHHDI
H NPUHHMAIOT HATPY3KY, daBas BO2MOKHOCTb NPOABHIATL-
csl Brcpes ouncTHO# wamuue. [lpu aTom pacerosinne Mex-
AV TpyboyKIagYMKaMH HC JOJKHO LIPEBbLINIATHL 3—4 M.

Has npoxoma W30JSUHOHHON MalUlMEB NO  1IPOJETY
HaTArHUBAETCsl yASPKUBAIOWIHI TPOC MEXKAY TpyOOYKJIaLuH-
kaMmnl T5 u Tg (puc. 48, d), Tpoc npeaBapuUTegbHO LPOAC-
BACTCA UCPe3 JABC NMPOYILHHBL, TNpHBapcHHbIc K Bepxeil
YaCcTH paMbl H3OIALMOHHON MaluiHbel. Ha H301s11HOHHO
MalllHHe OTKJIOUACTCsl HAacOC MacCTHKH, CHUMaIoTCs ofepTou-
HOI M H30JIAUHOHHBIN MaTepHasabl o UNYJdb, W HA epBoH
CKOPOCTH MalllHHA [POXOAMT BO3AYIIHBIE nposer. [locae
3TOTO OAACPKHBAIOUHA TPOC CHUMaeTcs ¥ TpyOOYKJIALUHK
Te Taxkxke lepee3kaeT Ha JpYrylo CTOPOHY Iiepexoda (prc.
48, e). Takum o6pa3oMm, 3aKOHUMB ilepeesl, TpyboyKaagyl-
KM pacctaB.IsiioTcsi B OOLIUHOM 1IOpsi/IKE, H KOJTOHHA Npo-
HOJKACT U30SIIMI0 H VKIAAKY.

CTPOUTENLCTBC MHOTOMPONETHBLIX BAJTOYHBIX MEPEXOCACB

MHuoronpoieTHole Ga1oufinic 1epeXoAbl B FOPHBIX YCJAOBHSIX
COOPYXKAIOTCH  HE3aBHCHMO  OT  0OIIero  CTPOHTEALHOrQ
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notoka. HaunGonee TpynoeMkoii onepauueil 3gech sBJsSIETCS
BO3BeJeHHe CBalHbBIX ONOp.

Omnopel MHOronpoJeTHolX 0aj0YHBIX TIEPEeX0JO0B BhIIOJ-
HAIOTCHA, KaK NPaBu/o, U3 IVIHT; NPOMEKYTOUHbEIE ONOphLI B
3aBUCHUMOCTH OT MECTHBIX YCJOBHIl BBINOJIHSIOT H3 MeCTa.l-
JIHYECKHX CBaH-000J0UeK ¢ MOHOJIUTHLIM  2Ke/JAC300€TOHHBIM
3all0JHEeHHeM HJH [TOJHOCTLIO MOHOJHTHBLIMY.

KotnoBanbl 1104 onopul B MSrKHX FPyHTax paspaGatbl-
BalOT OJHOXOBUIOBBIMHM 3KCKapaTopaMmu THna 3-652 ¢
oOpaTHoOif Jonatoil; B CKaJbHBLIX TPYHTAX — C NpeABAapH-
Te1bHBIM DLIXJACHHCM B3PBLIBAMH  LUNYPOBLIMU  3apsilaMu.
[Tpu ma.abix o6bevax paboT ckajbHble FPYHTHl Pa3phIXAAIOT
I'HeBMOMOJIOTKAMH,

C6opHbie  Ke1e300eTOHHLIE TJHTHBIC  ONOPBI, UIHTHI
onaaybKH, apMaTypHble KapKachl AJsi MOHOJAHTHBIX Onop H
cBaf-060/104eK H3roTOBJsAI0T Ha 0Oas3ax. berton aas MoHo-
JIHTHBIX 2Ke/1e300eTOHHLIX OMOp NPHUrOTaBAHMBAIOT, Kak mpa-
BHJ0, LCHTPAJIH30BAHHO, B OTAE]LHBIX CIyUasiX €ro MOKHO
NPHUrOTaBJAHBATL 11a MECTe B NCPEABHKHBLIX GeTOHOMENad-
kax. Ilautiple onopbl ykmajabBaiOT aBTOMOGHALHBIMH Kpa-
namu Tuna K-47. CkBaxkHusel juist cBaii-060J0Uek GypsiT
crankamu YKC-22M, ocraBasis  oGcafinsic Tpy6bl B CKBa-
JKMHAX TIOC/1e OKOHUalust 6ypeHHus.

MoHoautHble Kegc306eToHHble  (YHAAMCHTL H ONOPH
(ycTaHOBKA B NPOEKTHOC [IOJ0KEHHC apMaTYPHBIX KAPKACOB,
IUTOB 0NaAyOKH U yKJAaaka GCTOHHOH CMECH) yCTpaupaioT
C TOMOUIbI0 HIieBMOKoJgechoro KpaHna K-161 uan kpaHa-
IKCcKaBaTopa D-652,

Ilpu Hanauuuy NPUTOKA TPYHTOBLIX BOA NI MX OTKAay-
KH NPHMEHSOT 1ICPeABHKHbBIC HAaCOCHBIE NePCeCTAaHOBKH THMA
CBA-2 nan YOB-3A.

MeuoronposerHele 6afoulble I1PEXOLbl B TOPHBIX YCI0-
BHSIX MOHTHUPYIOT B 3aBHCHMOCTH OT MeCTHBIX YCJAOBHH M3
33apaHee 3arOTOBJEHHBIX Ha BCIO [VIMHY Iepexofda H.JIH H3
oTaeJbHbIX cekuuii Tpy6. TpyGonpoBoa Ha OHOPbI YKJAALBI-
BaIOT TakuM 00pa3oM, UTOOBI CBAPHBIE CTBIKH HAXOTHIUCD
Ha paccTosiHiu He meHee 0,5 M OT ONOpPHI,

Montax TpyGompoBoga Ha OlIOpPHI  OCYUIECTBJISIETCS B
33aBHCHMOCTH OT IHPHHATON KOHCTPYKIHHM M MeCTHBIX YCJIO-
BHI 110 Pa3JauyHbIM CXeMaM.

XapakTepHblM TNPHUMEPOM TEXHOJOTHH CTPOHTEILCTBA
6a/JIOYHBIX NEepPeXOJ0B B TOPHBEIX YCJAOBHAX MOMXKET CJIYKHTD
CTPOHTENLCTBO MHOTONPOJAETHEIX BO3AYIUHBIX NEPEeXOAOB
Tpy6onposona nuamerpom 1420 mm B ycaoBusx Kapnar.
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3nech OblJI0 NMPHMCHEHO HECKOILKO CXEM MOHTaMa rnepe-
Xoza.

IMpu wnpoko# rnoiiMe, IPOXOAHMOH MAaIIMHOKH, HE3HauH-
TeJbHON rayOHHE W lIHpHIle pyclda IIpHMeHsAJach CxXeMa,
H3ob6paxeHHass Ha puc. 49. Bricotra onop or 3 f0 4 M.

Puc. 49. Cxema cTpoMTenbcTBa GaJOUHOFO IEpPeXOAa NPH UIHPOKOA H
ILIOCKOH MOHME, NPOXOJUIMON MallliHo:

a — TPAaUCHOPTHPOBKA TJIETH [ Tpy6oykianuukamu K-594; 6 — yknagka naetn Ha
onopet; I - - onopa H3 MJAHT
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Puc. 50. CxeMma cTpoHTeNbCTBa 0ajiO4HOrO NEPEXOAa NpH HEBO3MOXK-
HOCTH MPOX0Aa MAlIKH MO HOAME:

@ — TPaHCHOPTHPOBKa IJIeTH TPYGOYKIALYHKIMH K-594; 6 — yKkJagka nJetu Ha
onopsl; I — njaeTh; 2 — ONOPa H3 NJHT

Cexuuu Tpy6 cBapHBaJM HA 10iiMe BXOAb CMOHTHPOBAHHBIX
omop B 1eTb. JJIHHA TJeTH BbIGHpaAnach HCXOIN M3 MeCT-
HbIX ycaoBuil. [y MOHTaXa rnepexofa HCNOJbh30BAJIU TPY-
Goykaagunky K-594, Kortopble  NOIHHMaJ¥  IJIETb H
VKAaAbIBaH €€ Ha OLOPBI C HEOGXOAUMBIM  IIPOJOJIbHBIM
riepeMellieHHeM.
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[Ipu pesxo BLIpAXKEHHOM PyCTIe peKH W WHPHHC NHOAMEL
6oace 50 M ¢ BhicokumH Geperamu (5—6 M), KOria npoxon
MailUHH 110 1I0IMe M uepe3 pycao HEBO3MOXKeH, MPHMCHAIH
cxeMy (puc. 50), npu KOTOPOi# IJICTH B LPOCKTHOE 110J10XKE-
HHE yKJAaAblBa/H NOABLEMOM €e C 1IoCAeNyIolell HalBHKKOH
B 1IpoJieT TPYGOYKAAAUHKAMH, TOLLCPKHBAIOMWHMHU IJE€Th.

Puc. 51. Cxema mounraxa mepexoja ¢ yCTPOHCTBOM BPEMEHHOR ONOPHI C
TPOJISIEHTION MO/ IBCCKOIL:

a — TPAHCNOPTHPOBKA NJeTH TPYGOyKAAnUuKamy; O —- YKAaAKa MJETH Ha ONopLl;
I — ugerb; 2 — tpedora u3 TpyB; 3 — Tpoasefiuas noasecka T-50; 4 — onopa W3
MAKT

Pre. 52. CxeMa MoHTaXa OepExoja C UCHOAb30BAHHEM BMeECTO BPEMCH-
HOM OHOPLI TPYBOYKAaA4HKA C MOABCUICHHONW K €r0 KPIOKY TPOJJICHHON
’ 1101BeCKOM:

/ — Tpoanelinas 1oasecka; 2 — moaceinka rpyHTa; J — TpySoyxkaaauuk K-594;
4 — onopa u3 AAHT

Jast ymeHbuleHHR JJ¥Hbl KOHCOJM B IIPOEKTC llepexoja
yCTaHaB/JAHBAJH BpPeMeHHYIO onopy (TpeHory) 2 ¢ monBe-
uIcHHOH K Hell TposiefiHoft noaBeckoit 3 (puc. 51).

Ecau noiima newmnpoxas (ue Gosee 50 M) u Gepera
HCBBICOKHE, MOHTa)K [Iepexona aHaJoTHUEH OMHCAHHOMY
BLILIC, HO BMCCTO YCTAHOBKM HEMOABHKHOH BpeMeHHOU
OTIOpHl A1 HOAZEPH¥AaHUA KOHCOJAM MOMKHO HCIIOJAb30BaTh
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Tpy6oykaaauuk K-594 ¢ 110/1BelieHNoN K ero KpioKy Tpo.1-
JelHol noaBeckoi ! (puc. 52).

Uepes pekH B Y3KOM KaHbOHe C KPYyThIMH GeperaMu mpu
WUpPOKOfl MofiMe, NPOXOAHMON MallMHaMH, CoopyXKasin
MHOTOTIpoJeTHble Nepexoibl ¢ GeperoBbiMu OlOpaMH, KOTo-
pLle yCTaHaBJAMBAJIHM Ha CHENHaJbHO yCTPauBaCMbIX NOJKaX.
C6opka u cBapKa I1eTeli 1Ipu JaHHBIX yCJAOBUSIX OCYLIECTB-
ASMCh B pycae B 06e3BoiHbifl 1eprod. TpyGonpopoj Ha
onopbl ykaaapiBaau tpyboykaaaunkamu K-594 ¢ neobGxonu-
MbIM lICPEMCILEHHCM BOJAL OCH nepexoda (puc. 53).

a R

'

6w~

Puc. 53. CxemMa MOHTaxa NCpexojla 4cpe3 pekH ¢ KPYTHIMH Geperami:

a — MOHTaX 1-fi CeKUMH mietu: [/ — cekuus Tpy6; 2 — onopa H3 mauT; 6 — MOH-
Taxk 2-H ceKUuH NAETH ¢ mocaeaylowell ceapkoll Ha BpeMeHHoll HHBeHTapHOll onope:
! — BpeMeHHass HHBeHTapHasg omopa; 2 — l-g ceklHs nJjeTH; 3 — TPyOOYKJIAAYHKH
K-394; 4 — omopa u3 NJMT; 5 — 2-9 CCKUHUS TPYyO

I1pu nepeccyeHHH paBHHMHHBIX y4aCTKOB C LINPOKOU MOii-
MOH M1eTh cofHpany BAOIb ONOP H MOHTHPOBA/JHN Ha ONODHI
Tpy6oykaanuukamu K-594.

luapasandeckHe UCnbLITAHHS [JIETH 11EPEXOLOB, a TAKXKe
OTHEJbHBIX CeKIHH BBINOJAHAAN 1O NodbeMa TpybompoBoia
Ha OTOpHI.
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rmABA 7

TEXHMKA BE3OMACHOCTH

MPU COOPYXKEHWIM TPYBOMPOBOAOB
B FOPHbIX YCJTOBUAX

MoarorosurensHble paboTkl Ha Tpacce Tpybonposoaa

Ias yenentnoro 11 6€3011aCHOTO BEACHHS OCHOBHBIX PaborT 110
NPOKJAajKe MAruCTpajdbHOTO TPyOGONPOBOAA B TOPHLIX YCJ0-
BISIX HeoOXOAMMO 0 Hauaaa 3THX PaboT BLIIOJIHHTL HOA-
TOTOBHTC/bHbIE PA0OTHL:

vOpaTb ¢ 110J10CBl  HPOH3BOACTBA paboT HaBHCIIHC Ka-
MCHHBIE TJALIOB, OTAEJILHBIC BaJyHLI, KOTOPHIC B 1IpOLCCe
3eMI51HBIX paboT MOTYT 00pyUIHThCH;

BO3BCCTH 11PCAYCMOTPCHHDBIE [IPOCKTOM  [IPOTHBOOOBAIb-
Hble, [IPOTIBOOIIOA3HEBRIC H BOAOIPOIYCKHbLIE COOPYKeHs;

MOCTPOHTL BPCMCHHDIC JOPOTH  H 1OADE3Abl K Tpacce
TpyboIpOBOAA ¢ YCTPOHETBOM nepenpas M nepees3flop Ha
3THX AOPOrax;

IIOAFOTOBUTL Oa3bl /5 CTOAHKH H XpaHeHHsl MCXaHH3-
MOB, CTPOIMAaTEpPHa10B 1 TOPIOUCTO;

OpraHii308aThb B COOTBCTCTBUH € rpadHKOM NPON3BOACT-
Ba paloT NCpPeABIDKHbBIE TOPOAKH Adst XKILIbS  padOuHX U
ONPEACTHTh HCTOUHHKN cHaOKeHHUst UX 1IIHTbCBOH BOMAOI;

PacuHCTHTL NOJ0OCY BAOJbL TPACCH 0T ACPCBLEB, lHeH 1
KycTapHuka.

[Tpu 1pokaaske BpeMEHHBIX JOPOr I NOALE3ZOB K Tpac-
ce HCOOXOAHMO COBI0AATh CACLYIOUIHE HOPMbL:

LPOAOJALHBIT  VKJAOH He Lo/KeH npesbimate 10°, o
TOABLKO HPH HAJAHYHH CHCLUHAJILHOTO 000pyAoBaliHsg jOiy-
cKacTest yKJAOH 1o 20°%;

KpHBble JOJKHL UMCTb pajuyc He MeHee 15 M;

IUMPHHA [POe3XKeH 4HacTH UPH OAHONYTHOM JABHXKECHUH
LOJXKHaA ObiTh He MeHee 3,0 s ¢ obounnami 0,5 M 1 yerpoil-
cTBOM paszbe3nos uepez 300—400 M, npu BCTPCUHOM [ABH-
KCHHH 1IIHPHHA NPOC3Kel HacTH [0.1KHa OLITh 6 M.

Mo Hauana pacuHMCTKH Tpacchbl OT Jcca W KycTapHiika
HeoOXOAHMO YAaAlTh OTACALHLIC NHH H AEPCBbsl, KOTOPLIC
MOIYT yHacTb, a TaKXKe BalyHBl, Memiatouide paboTte ma-
IHH.

Kpyviubic BadyHBl CJACAVCT 1IpeBAPUTEILHO Pa3apobuHTL

3PBIBHBIM CIIOCOOOM, a MeaKHe — VIaduTbL OY/JbJ03CpaMH.
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[Tpu ckaTbiBaHHH MEJKHX BaJdyHOB JOMaMH (10 YKJIOHY
padouie JO/KHDI HAXOAHTbCA TOJIbKO C HAropHoil CTOpOHbL
H IEHCTBOBATL JIOMGM OT €eGfA, MPH 3TOM HHXKe HO CKJIOHY
JHoAel e JOAMHO ObiTh.

Ha cknowax kpyrtusHoit ©Goace 15° gepeBbsi  BaJsAT
TOJAbKO BEPUIAHON K NOJOUIBC CKJIOHA (104 YKJOH), [IpH
3TOM 3ainpeiiaetcs pabotats 0JHOMY BaJblHKy 0e3 1o-
MOUIHHKA M BeCTH KaKHC-IH00 padOThl HUXKE TO CKIOHY.

Ha cknonax kpyTtusnoit no 30° pacuucTky Tpaccnl ot
Jleca MOXKHO BECTH ¢ lIpHMcHeHueM OYy.bA03epOB, TPAKTOp-
HLIX Jae0c/oK, KopueBaTeseH, a Ha CKJIOHAX KPYTH3HOM
6oace 30° ¢ npHMEHCHHCM PYYHOrO MEXaHH3UPOBAHHOIO
MHCTPYMEHTa HJH TPaKTOPHBIMU /Je0eflKaMH, ecaH MO03BO-
JS1I0T YCIOBHSI MCCTHOCTH.

Boipy6ky Jieca M pacyucTKy MECTHOCTH Ha 3aCHCHKCH-
HBIX HJAH KaMCHICTLIX CKJAOHAX MOXHO HAUHHATh  TOJLKO
10CsIC TOrO, Kak MNPHHSATBLI  Mepbl  [PCAGCTOPONKHOCTH  OT
BO3MOXHBIX 00Ba.108B.

Ilepen oOpyOkoft cyuncB Ha ACPEBLSIX, CBAJCHHBIX Ha
ckAaoHe KpyTHsHoil 30° 1 Goaee, lOCJACANHE [IPCABAPUTCIL-
HO HPHUBSI3LIBAIOT TPOCOM K BBILICCTOSILIM KPEIKHUM [HAM
nan aepesbsm. Ha ckaonax kpyrtusnoit ot 15 go 30° npu-
BA3LIBAIOT TOJLKO JepeBbs, oOpallieHHble KOMJAEBOH 1aCTblio
BHHS3.

[Tpu paGote na ckaonax 35° n Goaec paGouue Ha Jeco-
CCKaX JOJKHBI OLITL OGCCHEUCHDI CBeMHLIMH  MeTadsnue-
CKHMIH HNOAKOBAMH ¢ IWilaMi (pakamn).

3emnsanbie paboTs!

st HopMalbHDIX YCJA0BHIT  paloTLl MalllltH Ha Kocoropax
VCTPAHBAIOT MOJKIL, BBLIIOJAHsEMbIC B BHAC MoJyHacLllell-
1101yBbleMOK. THIT 110JIOK 3aBHCHT OT KPYTH3HLI CKJOHOB H
XapakTepa rpyHTa M OMNpeleddcTes B KaXAOM caydac
IIPOCKTOM.

[Tpn ykaone xocoropa ot 8 Ao 18° noaxa B nonepeuHom
npodrae Jo.1KHA NPEACTAndsnTh COo00#l NOJYBLICMKY-HOJY-
HachNb O0uWlel WHPUHOA He Menee 8 M, npHUeM  TpaHules
1ol Tpy6GonpoBos AOJXKHA ObITL 00H3aTEIbLHO pAClioaokKe-
Ha B MaTepUKOBOM TPYHIC.

[Tpi nonepcunoM ykjone Oojec 18° noJdky ycTpanpaior
LCJIHKOM B 110J1yBbIEMKe, LIHPHHA ¢e B MaTCpHKe JIOJAXKHA
COCTaBJsATL He MeHee 8 M. OTBaJbHBIH TPYHT B 3TOM
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cayuae He HCIOAb3YCTCH H HPOE3d 10 HeMy 3anperiaetcs.

JIlasi npedynpeKIciist CRoOJI3aHUS HACBIIIHOW 4acCTH 1O-
JOK (10 0CHOBAHHUIO) HEOOXORHMO:

P KpYTH3HE Kocoropa ao 11° oTBaabHBIl TPYHT OTCLI-
naThb Ha OYHIIEHHYIO OT AepHa, HCCKOJILKO DPA3PbIXJACHHYIO
NOBCPXHOCTL KOCOTOP4;

lipH KpyrHaue kocoropa ot 11 no 18° o OTCHIIKK rpyH-
TA HOBEPXHOCTb KOCOropa pasjle.biBaTh YCTYlIaMH;

B TBepAblX rpyHTax IV 1 V karteropuii OTKOCh! Hachlll-
HO#M uacTy 10J0K LPHHHUMATL |:1, & B CKaJbLHBIX FPYHTax
V11X xateropua — 1:0,5 u 1:0,3;

IOCJONUHO VIVIOTHATL HACLITHON  TIPYHT KAaTKaMH HJH
LPYTuM clocobom.

B upencaax pa3paloTaHHLIX HOJOK 1IPH 1OII€PCUHOM
ykiIone 6o1ce 30° HCOOXOAHMO ycTpamBaTbh orpaxkieliue
B10Jb OPOBKH MATCPHKOBOIO OTKoCa (Ha IpaHHUe NOay-
BLIEMKH), NpEHATCTBYIOLleC ABHXKEHHIO MalUWH 1O Hacblil-
HOMY TPYHTY, KOTOPBIH JeXHT Ha HapyXHOM OTKOCC 1O.TY-
BLICMKH.

Ha ropunix nojkax TpaHuicio CJIeAyeT pacnojarath Ta-
KiiM 06pa3oM, uTo6bl pacCTOSHHC OT €e OCH A0 NOJOLIBHI
HArOpHOrO OTKOCA T0/YBbleMKH COCTaBJsa0 He MCHee 3 M.

[Ipu pabore Ha ckaoHax ¥ OTKOCax BLICOTOH Oosdee 3 M
1 KpyTH3HOI Gosec 45° a npu BAaXKHbBIX IPYHTAX KPYTH3-
noi 30° paGoune JLOJXHBI [10.1b30BATLCSI  11PEAOXPaAHUTED-
HLIM 1105COM ¢ NeHLKOBLIM kKaHatoM. OIMH KOHell KaHaTta
3aKPeIlIsieTCst C HIOMOILbIO KpIOKa ¢ KapaGHHOM K IIpedoX-
pPAHHTEALHOMY 110s1CYy pafouero, a BTOpPOI KOHell — K Ha-
LCXKHOM onope WM MCTAMJHYeCKOMY LITHIPIO, 3a1CIaHHOMY
B BCPTHKAJbHBIN dIuyp, npoGypeHHbli Ha r1ybHHe He Me
nee 0,5 .

[locae paspaboTku  10JyBLIEMKH  3KCKaBaTOpoM  HJH
R3PLIBHBIM CI10COO0OM HHOTAA BO3HUKaeT HeoOXOAMMOCTD
ybpaTb ¢ OTKoca OTAcAblible HCyCTOfuMBbIe rablbbl, OCTAB-
Hecd KO3DIPhKM, 1IHH M T. 1. ITy paboTy HeoOXOoAHMo
BLIIOJIHATD 1OA PYKOBOACTBOM  IIPOM3BOAUTEAsT paboT Han
Macrepa. 3auiaTh OTKOCKH HCOOXOAUMO CBEPXY BIUH3, Npl
3TOM Heo6XxoaHMO C06.1104aTh clefylollite TpeGoBaHus npa-
BHJI TeXHHKH 0C30HACHOCTH:

NpY OUHCTKE OTKOCOB 01 I'bI6 M BaJYHOB HeOOXOAHMO
110/1b30BATLCH JOMaMH; HaxoAACh C HAaropHOH CTOPOHI,
HEJb35L CABHraTL bbbl HoraMu; paboude, He 3aHATLIC
HeNMOCPeACTBCHHO 3aYHCTKOA OTKOCA, HC AOJKHD HAXOAHTL-
¢f1 B OIIACHOH 30He;
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oTOHBATh KYCKH HJAH APOOUTH KaMmeHb MOJOTKOM IH1H
KyBaJLOH paspeilaercs TOJIbKO IIOCJAe TOTO, KaK HAXOAsl-
mwHecs BO6AK3M paboune OTONAYT Ha Ge3onacHoe paccros-
Hue;

MeX1y paGoTraloliMMy Ha OTKOCE CleldyeT COXPaHfThb
MHTCPBA 10 TOPH3OHTAJN LIC MeHee B M;

HeAb3s NPuBINKATLCA K [IOLOIUIBC OUHILACMOTO OTKOCA
Oauxke ueM Ha 8 M,

ecIH KpyliHble KaMHH Hedab3st vOpaTh Npu 1oMOWH pyu-
HbIX HHCTPYMEHTOB, MOXKHO ApPOGUTL HX B3PBIBHBIM ClIO-
coboM;

3anpeuiaercs padoTaTb B BLIEMKAX, OTKOCHl KOTOPBIX
HCA0CTATOUHO XOPOIUO OUHIIEHLI OT KVCKOB 110poAbl (OTKO-
JOBIIHXCSE OT OCHOBHOFO MaccliBa), WAH [PH  HAJTHUHH
06pazoBaBIINXCsl KO3LIPLKOB W HABECCH.

Ha nponoabsibix yk.JIoHax oT 15 10 22° 01HOKOBIIOBbIM
3KCKaBaTOpPOM paspeliaercst paboTaTh 1IPH YCJIOBHH €O
sikopenus JacGenKon, Oyabl03epoM I TPAKTOPOM € He-
110.1b30BaHIIeM CTAaJLHOTO KaHara JHaMeTpoOM He MeHee
26 M.

Ha nponoabHbix yKaonax csbine 22° 3eMisHble paGoThl
BLIIOHAIOTCA CICLHAJLHBIME  NPHCMAMH, YKAa3aHHbIMY B
TNIPOCKTaX NPOH3BOACTBA paboT, ¢ HCNO.1b30BaHuEM By.1b10-
3¢pOB H JIPYTHMX MCXaHH3MOB.

PuiTbe TpaHOICH POTOPHBEIM 3KCKaBaTOPOM pa3spelnaercs
Ha MeCTHOCTH C NIPOIOABHLIM YKAOHOM A0 36° npH aBHXKC-
HHU Cro CBEPXY BHH3.

PpiTh TpaHuicH OYabL03CPOM ¢ NPOAOJILHBLIM  VKJIOHOM
MecTHoCTH 0 36° paspeinaercs 0e3 ero alKkepoBKH.

Boiioanenne pabor B nodysbleMKax  (Ha 10JAKax) H
TpaHIIesX, YBIAXKHCHHBIX [10C/I€ [OJHON WMAM YacTHuHON
OTPBIBKH TPYHTA, AONYCKAETCSl 1IPHU YCJAOBHH, CCIH NPUHITHI
CICAYIOILHE Mephl NPCIOCTOPOKHOCTH:

TPYHT TILATCIBHO OCMOTpEIN NPOU3BOAUTE EM PaGOT HIAH
MacTepoM Neped HauagdoM CMCHLL, B ciaydace HeoOGX0AuMOCTH
TPYHT B MecTax oOHapy»KeHHLIX HaBHCCH M Tpelwun obpy-
1aT;

B C1yuac BO3HHKHOBCHHSI OIIACHOCTH oOBatga BpCMENHO
npeKpatliedb paboThl B BbIEMKe L0 OCYLIEHHsI B Heil MpyHTa;

vMeHbllea KpyTH3Ha OTKOCOB Ha ydyacTkax, rae pabo-
Thl Ha MOJKAX WU B BbIEMKE BJISIOTCH HEOTIOMHBIMIL

3anpellieHO ABHMKCHHE TPAHCIOPTHBIX CPEACTB M Mexa-
H13M0B BOJAM3H GPOBKH (10JyHACHINU M OPOBKH OTKOCa NO-
JIYBBEIEMKH.
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Ilpu pacno/soXXeHHH NOJOK Ha KOCOTOPAX C [ONEPEUYHBIM
ykaoHoM Gosee 45° i BBICOTON Hajg AHOM yuleabs Gojee
30 i, a TakXKe B MeCTax Pe3KMX YKJIOHOB H NOBOPOTOB C
MaJblMH pafuyCcaMH B ueqsx odecieueHust OC30MaCHOCTH
JOIYCKAeTCs MCCTHOe yUIMpDeHHe TPaHLUCiH U I0J0K; yuupe-
HUC B KaxXAOM OTAEJALHOM CAyyac  \CTAHABJIHBAETCS
IIPOEKTOM.

Pazpa6oTka TpaHWeH Ha 110J1KaxX J0JKHA ONepexarhb
BLIBO3KY W COOpPKY ceKUHH TpyvO Bo H36CKaHHe HopuH
nocaeaHuX npv OypoB3phIBHBIX paboTax.

B secrax nepexofa uepe3  TpaHWlen AOJUKHLI  GbITh
VCTAHOBJGHBI MOCTHKU IUUPHHOA He MeHee 0,8 M ¢ nepuia-
MH BbICOTOH | M.

OcHosusle TpeboBaHKus No TexHuke Be3onacHoCTH
npu 6ypos3pbiBHbIX paboTax

[Tpu 6ypoB3prIBHEIX padoTax ciaciyeT pYKOBOACTBOBATHLCS
deficTeylouiuMe EauubiMi npaBuiaaMi 6e3011aCHOCTH 1PH
B3pBIBHLIX pafoTtax.

K 11pou3BoACTBY B3pBIBHLIX paboT AONYCKAIOTCH JHILA,
CNaBLIMe 3K3aMEeHbLl KBAJIH(PIKALMOHHON KOMHCCHH M UMEIO-
wHe «EANHYIO KHHXKY B3PBLIBHHKA»,

Bypenue minypos AAst B3pHBHBIX paboT AOJKHO BbINOJ-
HSIThCS CTPOTO 1O YTBEPKACHHOMY HPOCKTY.

Mo nauana 6ypeHisi IWNYPOB CJAELYCT HPOBCPUTH, OTBC-
yageT A 3aboff  ycJOBHAM TCeXHMKH GeszonacHoctu. [lpu
HaJ MUK KO3bIPLKOB # HaBucell HeoGXOHLMMO UpeABapH-
TeJbHO HX OOPYILHTL.

ITomaua cxatoro Bo3ayxa K iepdopartopaM 01XKHA
OCVIICCTBASATLCH  PE3VHOBBIMH  HI1aHraMu  Aauboil 10—
15 M uepes BozayxopaclipenesnTens.

BypHTbh winypbl H CKBaxKHHB Ha BbicoTe Goaee 1,5 M ot
NofOWBLL 32005 paspeuracTcsi TOALKO ¢ HafeKHbIX HHBEH-
TAPHBIX 1IOAMOCTeHl WJIH €O ClelHaNbHbIX OypOBEIX Tele-
KCK, paM HJH KapeTok.

3aupewacrcs OypeHHe ¢ HACTILIOB H3 JIOCOK, YJAOMXKEH-
HbIX Ha IUTAHTH, BCTABJEHHble B NPOOYpeHHbIC INNypbl, a
TAKXKe NPUMEHATL JJ9 1OAJEPKAHNA OVPHILHLIX MCXAHH3-
MOB TMOACTABKH H3 LOCOK, 00PE3KOB TPY6 M T. 1.

s O6ypeHust pyuHbiM 11epdopaTtopoM  CJACAYET npume-
HATb 2a0ypHUKY AJAuHOoH 0,5—0,8 M.

MapackaTh M3 wminypa 3ak/JAMHUBWIKEACT Oyp MOXKHO
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TOJIBKO MOCpPeLcTBOM OYpOBOro KJio4a HWJAH CHelHaJbHOro
1ipacnoco6eHHs.

[Tpu 3amcre Gypa HCOOXOMHMO COOJMIOAATL Mephl NPELo-
CTOPOKHOCTH, uTOOBl [PEXACBPEMCHHO He Obl1 1yIieH
nepgopartop.

Bo Bpems paGorel GypHJALHLIM MOJOTKOM 3allpeLiaeTcs:

NCPCKPLIBATE  JOCTYIl CXKATOrO BO3AYyXa K MOJOTKY 1ly-
TeM neperubanusl HAM CPeKpyuuBaHus ILTAHTa,

paboratb 6e3 OypojepxKares,

MeHsiTh Oyp, HC UPEKPATHB AOCTYM CXKATOCO BO3AyXa K
HeMy;

BHIHHMATL PYKOH 3aKJAWHHBiUHHCH Oyp (BLIHUMAaTL CIc-
AyeT NnyTeM OTTSITHBAaHHsl MOJOTKA HJAH  [0BOPAYHBAHHA
fypa KJII090M [0CA€e ¢ro OTCOCAHHEHHs ) ;

IIPOAYBATbL WIVIAHT JIO OTCOCAHHEHHsI MOJOTKd, BBINO.T-
HATL paboTy 110 HPOAYBKC 6e3 3aLUUTHEIX OYKOB.

[Tepen Tem kak npekpatuts paboTy, cAcAyeT CHauajda
3aKpbITL 1IYCKOBOH KpaH, 3aTeM KpPaH Ha BO3LYXOIPOBoIC
Il TOALKO 110CJAe 3TOF0 OTCOETHHHTL WIAHT OT MOJOTKA.

Onacnasi 30Ha NIpH B3PLIBHLIX paboTax olpefe’dsiercs
(B 3aBHCHMOCTH OT B3DbLIBACMBIX MOPOJ H CHCCOGOB B3PDLI-
Ba) B COOTBETCTBUH ¢ EAHHBIMH TpaBusaMu 6C3011aCHOCTH
IIpH B3pBIBHBIX paboTax.

[Tocse curnana o Havade B3pbIBHEIX PaboT HeoOXOAHMMO
BceM YHTH B YKpLITHC HJH 0e3011acHYI0 30HY, BLIATH H3
KOTOPO# MOMKHO TOJBLKO TOCJAC CHrHada «orOoii». 3anpe-
[IAeTCsi HCIIOCPCACTBEHHO 110C/AC B3PLIBOB HauHHATL HA NOJ-
KaX Kaki#e Obl To HY ObL10 paoTnl 6e3 paspeilieHus: PykKo-
BOJHTe s pabor.

[Tpn o6uapy:KcHHM HCB30PBABUINXCS KaNnclojgeH HJH
HaTpoHOB pafouue LOMKHBL lleMeIJeHHO IIPpeKpaTHTh pado-
TY H 3aaBHTL 06 3TOM pyKoBoautedio pabor. Ho aukpuia-
IIMH HeB30PBABIDHXCs IUNTYPOB NPOA0AXKaThL paboTy B 3aboc
3anpeInaeTcs.

CBapOHHO-MOHTa)KHbIe M M3IONSAUUOHHO-YKNAOAOUHble pa60Tb|

Ha yuactkax ¢ npogoasHbiM ykJAoHOM ot 15 g0 30° cBapka
CEeKLHII B NJeThb BefeTcd C !PHMEHeHHeM Mcp Iipelylpex-
LeHUs OT CT0J3alusi CeKUHH BHH3, a 1pH yKjJode ot 30 1o
45° — cOopka ¥ cBapKa OTAeJAbHLIX TpYO B CEKUHH H IIETH
BLIMIOJIHSAIOTCS Ha 3apaHee IIOATOTOBAGHHBIX ILIOHIAaAKaX.
Bo nabexaHue cronszadus cobupaeMblx TieTell BHU3 1O
CKJIOHY peKOMeH/]yeTcss HapaluuBaTb TPy6ONnpoBOoALl B HHT-
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Ky CHH3y BBePX C Inojfavyedl CeKUHH CBepXy BHH3, YeM
obseryaercss HX ueHtposka. Ilo mepe HapawmuBaHHs TPY-
6onpoBofa TPYOGOYKNAMUHKH, [I0AACPKHBAEMble aHKCPHBIMH
TPOCAMH, INPOABHTAIOTCS BHHU3 10 ckJoHy. [lotosounylo
CBAapKy CJelyeT BHIIIOJIHATL CHU3Y BBEDX.

IleHTpoBKy Tpy6 He0OXOAHMO OCYLIECTBJATL C I10-
MOIILIO TPYOOYKAAAUHKOB HAH TPAaKTOPHBIX J1eGCHOK; NpH
MCHATb A UCHTPOBKH aBTOMOOHALHBLIC KpaHbLl 3anpe-
mlaercd.

Ecau uMeeTcst Maollalka Ha BeplliHHe TOPHOro rnepesa-
Ja, CEeKLLHH MOFYT OBITb NOATAHYTHl (IIOLHSITHI) Ha nepeBad
JAe6eAKOll, YCTAHOBJEHHOH Ha BeplIHHE, TAC HUX H3OJHPYIOT
i ¢ytepylor. [locse aroro cexkuiio TpyGonposoaa 11oAaIOT
TpyOOYKAAAUUKOM Ha OPOBKY K HauaJy CIycKa ¢ Topbl
BI0JIb TPacchl, 3ateM TPYyOOYKJAALUUKOM TOJBO3SIT BTOPYIO
CCKUHIO U C NOMOLIbIO ABYX TPyOOYK.IaJUUKOB BBINOJHSIOT
LLeHTPOBKY, CBapKy, H30JdIHMI0 W QyTepoBKy cToika. Obe
cBapeHHble CeKLMH OMyCKaloT B TpaHulcd A8 MOHTaxa
HUTKH. YKa3aHHasi onepalHst I[OBTOPSICTCA H € ABYMs II0-
CJeNYIOIUMH CeKIHAMHE U T. 1.

CuyckaTb CeKUHHM [IJsI CBAPKH HX B HHTKY B 3TOM
cayuae HYXKHO TpyOOyK/JaAuHKaMH, NepeMellaloliHMHCA OT
BEPXHHUX TOUeK Kocoropa Knu3y. KoHell cekuun 1pH 3ToM
KpemnuTesi X TPOCY TPAaKTOPHON JeOefkH, KOTOpas yACPHKH-
BA4€T CEKIHIO OT IPOMU3BOJBHOrO CMOJA3aHHA BHU3,

Ha KocoropHblX yuacTKaX, TAe He [peACTaBAdAeTCs
BO3MOXKHOCTb HCNOJB30BATh 11OJMyHACKIIb, CBapKy Tpy6 B
CeKUHH, OUHCTKY H H30JSUHNI0 CJAEAYeT BeCTH Ha COCEIHHX
K KOCOropy yAoOHBLIX yyacTKax ¢ UOCAeyloled 10CTABKOH
CeKUHI TpyOOYKJAAUHKAMH J10 HOJKC K MECTy cHycka B
TpaHileio.

Ilpn xpyTusne otkocos Gosiee 18°) T. e. KOTna HCNOAB30-
BaTb MOJYHAChiNb A5 IIPOXOAA MEXaHH3MOB HeJb3si, PeKo-
MEHJLYETCSl CBAPKY INIeTeH H H3OJSUHIO CTHIKOB BHIIOAHATH
Ha TONepeyHbIX JeXKKaX (METALIHUCCKHX HAH JePeBsHHbIX)
Haj TpaHueed. [lmaMeTp JIeXKCK M AdHHA HX ONpeAeIsioTCs
pacuerom. [oToBylo I1€Th LOAHHMAIOT TPYGOYKJIanUHKAMH
H 1ocqe yOOpKH JexeK OlYyCKaloT B TpPaHLIeo.

M3oasiunonso-yki1an0unble paboTel B FOPHOH MECTHOCTH
Ha ydacTKax ¢ IPOJOJAbLHBIM YKJAOHOM o 15° ¥ na noJakax ¢
MOCTATOUHOM IHPHIION 1IPOE3Aa BEAYTCs TeMH XKe MCTOAaMH,
YTO ¥ B OGBIUHBIX YCJIOBHSIX.

Ha MecTHOCTH ¢ nonepcuHbiM — YKJAOHOM  Gosee 3° 10x
J€XKKH [OAKJAABIBAIOT  BLIPAaBHHBAIOIIHE  OLOPBl  HJIH
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yCTpaHBaIOT 3eMJSIHBIe INPH3MBI, a OpH YKJIOHe Goaee 6°
11T HEOOGXOAHUMO 3aKPEelsiTh ¢ NOMOIIbIO BPBITHIX B 3€M-
7K sikopeil (cToa00B).

[Tpn paGorax no o4HCTKe, H3OAAUHH H onycky TpyGo-
1IpoBofa (pa3lesbHbIM HAH COBMCLUCHHBIM MCTONOM) Ha
NPOLOJALHBIX VKJOHAX OT 15 10 25° po/KHBI 6BITH NPUHSATLE
CAC/YIOIHE MCDPBl A NPCAOTBPAUICHUA [IPOACILHOrO cMe-
HicBusl TpyOOYyKJAAAUNKOB:

npu pabote Ha NoAbeMe BIECPeAH KOJIOHHLI TPyOOYKIaL-
UHKOB LOJXKeH [ABHratbca Oy.abaosep, KOTOpLIH, IlepeMe-
lasicb  3aJHUM  XOJOM, lHoMmoraer  TpyOGOyKJaJduHKaM
1Ipeono1eBaTh HOAbCM;

npu paboTe IO YKJAOH 1103aAH KOJOHHBLI TPyOOyKJIaLUuH-
KOB JO/KCH OBbITb pacrnofoxeH [OABHUXHOA fAKOpb —-
6y.1bao3sep;

TpyOOyK.IaAUHKH H OyabJo3ep A0MKHBL ObITb COCAHHEHL
MeXAYy cob0# CTaJgbHBIM KAHATOM;

OQUHCTHAA H H3OJAUHOHHAS MAIUUHBL  LOJAXKHBL  ObITL
HPHKPEIJCHDLI KaHATOM K OJmkafimuM  TpyGoyKIaguHKaM,
IICPEABHTAIOWMMCS  BHCPEIH ITHX MaliluH NPU NOABEMC H
HO3a4H IIPH CHYCKe HOA YKAOH; AJsl llePeIBHKCHHUS OYIICT-
HOIl W H30J8UHOHHOR MaulHH MOTYT ObITL BBIACJECHBL CilC-
LHaaALHLIe TPAaKTOPDI;

B OTAEALHBIX CAY4asX MOryT ObITh HCIIOJAbL30BAHBl He-
{I0ABHIKHBIC SIKOPH C TPAKTOPHOH JeBCAKOI;

YHCA0 SIKOpCH H CTa/JbHBIX KAaHATOB  PACCUHTHLIBAIOT B
3aBUCHMOCTH OT YKJOHA TPACChl H COCTOSIHUSI TPYHTOB:

a5 u3bexanus cuoasasust TpyboykJaagunkos, pabo-
TaOUUX NMOJ YKJOH, Ha OyJbjo3epe A0AKeH ObiTb ONYLIEH
HOXK, 4eM CO3JaeTcsl HajleXXHoe TOpMOXKeHHe MallWH, CBf-
3aHUBIX MexAy co00H CTaAbHBLIMH KaHaTaMi,

Homnyckaerca lepeMellleHHe OYHCTHBIX U H30JSLHOHHLIX
MalliH yepe3 OBpPari M yluedbst 10 TpyOonpoBoAy c 1o-
MOIIbIO BCMOMOTATCIbHLIX KaHATOB, HATHIHBACMbIX ABYMS$
TpakTopamMu WM TPyOOYKJajuuKaMH, pacrogaraeMbiMH IO
o0e CTOpOHBI OBpAara HJH YILECADbS.

[Tpu nponoabHblX YKJI0OHAX 6ooee 25° H30ASILHOHHO-
YKJIaA04HbIe pabOThl BLUIOJHIIOT COBMECTHO CO CBapouHo-
MOHTaXHBLIMH paboTaMH; Ha TOPU3OHTAJLHLIX IIOWAAKaX
llepeBasia CcBapuBalOT  1J1eTh M3 ABYX CeKIIHH, OYHIIAIOT,
H30JHPYIOT, GYTCPYIOT U ONVCKAIOT B NOATOTOBJACHHYIO
TpaHielo. KoHell meTw onupacrcst Ha ClelHaJ bHble CaHH.

B ropHbix ycJa0BHAX Uedecoo0pasdHo NPUMEHSATh B Kaue-
CTBE H30/JAHOHHOTO MaTepua’a loJauMepHbie JCeHTDI.
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