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1. OHEHKA B3PBIBAEMOCTH BCKPBIIIHbIX
I[TOPO YI'OJIBHBIX MECTOPOX/IEHNUN

1.1. OO01me noJI0KEeHUs

[Tox B3pBIBAEMOCTHIO TOPHBIX MOPOJI MOHUMAIOT UX CIIOCOOHOCTH COMPOTHB-
JISITBCSL B3PHIBHOMY paspyuienuo. OHa xapakTepusyercs pacxozom BB Ha 1 m°
pa3IpoOJICHHOTO MaccHBa J0 KYCKOB ONpPEACIICHHON KPYITHOCTH WJIM Ha 00pa3o-
BaHUE BOPOHKH BBIOpOCA 3apsiIoM ONpeaeIeHHON (hOPMBI.

B3pbeiBaeMOCTh BCKPBIIITHOTO YCTYIIa ONPENEIISIOT, IJIaBHBIM 00pa3oM, JTBYMsI
XapaKTepUCTUKAMM CJararoliuX €ro mopoji: pa3MepOM €CTECTBEHHBIX OJIOKOB U
CONPOTHUBIISIEMOCTBIO 3TUX OJIOKOB B3PBIBHOMY pa3pylieHuto. Kpome sToro, Ha
B3pPBIBAEMOCTh OKA3bIBAIOT BIUSHUE AUANA30H U3MEHEHUS 3THUX XapaKTEPHUCTHUK
MOPOJ B YCTYyIIEe, KOOPAUHATHI TPOCTPAHCTBEHHOI'O PACIIONIOKEHUS CIOEB MOPO/I C
HEOTHOPOIHBIMU XapaKTEPUCTUKAMU ¥ OOBOJIHEHHOCTh TTOPO]T YCTYTIA.

biiouyHoCTh MaccuBa BCKPBIIIHBIX MOPOJ HA YTOJIBHBIX MECTOPOXKICHHUSIX

OOCHHUBACTCA CPCAHUM AUAMCTPOM €CTECTBEHHON OTJICJILHOCTHU de , M. Hemno-

CPEACTBEHHOM XapaKTEPUCTUKON COMPOTHUBIISIEMOCTH €CTECTBEHHBIX OJIOKOB
B3PBIBHOMY Pa3pYIICHUIO SBISETCS BEJIMYMHA YHEPTHH, 3aTpayuBaeMoil Ha oOpa-
30BaHUE €IWHUIBI IO HOBOM MOBEPXHOCTU. OIHAKO B HACTOSIIEE BpEMs
HET MPOCTHIX M HAJIEKHBIX CIIOCOOOB OMpeeeHuss dTOW XapakTepuctuku. Ha
paspesax Kysbacca B kauecTBe TakoW XapaKTEPUCTUKU HAHMOOJBIIIEE pacipocTpa-

HEHHUE MOJTYYMIIO BPEMEHHOE COMPOTHBICHHE MOpoA cxkaThio O cxe , MIla.
Jlvnana3oH W3MEHEHUs de 1 O ¢y ouenmBaercst K09QQUIMEHTOM HEOIHO-

POOHOCTH CTPYKTYPHBIX U IPOYHOCTHBIX CBOKWCTB MOPOJ yCTyIIa K n , IPOCTPaH-
CTBEHHOE pPAaCHOJIO)KEHUE HEOJHOPOIHBIX II0 CTPYKTYPHBIM U HPOYHOCTHBIM

CBOMCTBaM CJIO€B MOPOJ - TUIIOM CTPOEHUS YCTYyIa T , OOBOJTHEHHOCTh MOPOJ]

yCTyMa - BBICOTOM C€TO10a BOJIbI BO B3PBIBHBIX CKBAKMHAX he , M.

[IporHo3upyr0T B3pHIBAEMOCTh BCKPBIIIHBIX MOPOJ Ha JBYX CTagusX: MpHU
IPOEKTUPOBAHUHU MECTOPOXKICHUS K pa3paboTKe U B IEPUOJ] €0 IKCILTyaTal|H.

Llenp mporHo3a B3pbIBAEMOCTH BCKPBIIIHBIX IIOPOJ HA CTAIUHA IPOEKTUPOBA-
HUS MECTOPOXKACHUS K pa3paboTke - 000CHOBAHUE PEIIEHUN MO BHIOOPY TEXHO-
JIOTUUA ¥ TOPHOAOOBIBAIOIIEH TEXHUKHU. Pe3ynpTaThl MPOTrHO3a B3PHIBAEMOCTH Ha
ATOM CTA/IUU TAKKE€ MOTYT OBITh MCIIOIB30BAHBI ISl PEIICHUS 3a7a4, BO3HUKAIO-
IIMX MPU TEKYLIEM U MEPCIEKTUBHOM IJIAHUPOBAHUHU TOPHBIX padOT B MEPUOJ
DKCIUTYaTallul MECTOPOKIECHUS.

I{esp onpeneneHns B3pbIBAEMOCTH ITOPOJ BCKPBIIIHBIX YCTYIIOB Ha CTaIUN
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SKCIUTyaTalldd MECTOPOXKIEHUSI - 0OOCHOBAaHUE IMApaMETPOB MPHU COCTABICHUU
TUIIOBOTO TPOEKTa OYpPOB3PHIBHBIX PAa0OOT M BBIMIOJIHEHUH KOPPEKTUPOBOUHBIX
pacyeToB K HEMY.

Haubosnee nonHyto U JOCTOBEPHYIO HHGOPMAIUIO O B3PbIBAEMOCTH MOPOJI HA

ATOU CTaluy MOXHO ITIOJYYUTDb HECIIOCPCACTBCHHBIMU U3MCPCHUAMM: de onpcac-

JIATOT IO 3aMepaM TPCIIMHOBATOCTH HAa OTKOCC YCTYIIA, G corc - 110 JaHHBIM 1abo-

PaTOPHBIX UCIBITAHUN 00PA3I0B TOPHBIX NOPOJ; TUM U CTPOEHUE YCTyMa - MO €ro
OTKOCY U JIJaHHBIM TIpoliecca OypeHusi CKBa)XWH; OOBOJHEHHOCTh - IO 3aMepam
YPOBHS BOJIbI BO B3PBIBHBIX CKBaXKHUHAX.

1.2. IIporHo3upoBaHue CTPYKTYPHBIX U IPOYHOCTHBIX CBOMCTB
BCKPBIIIHBIX TTOPO/]T

[Iponecc popmupoBaHus cocTaBa U CBOMCTB MOPOJ YIOJbHBIX MECTOPOXKIE-
HUW OXBaTHIBAET HECKOJBKO CTaJuii: 0Opa30BaHHE OCAJKOB, UX JAHATreHE3, MOce-
AYIOIIME W3MEHEHUs TPU JMUTEeHE3€ BIUIOTH 0 HACTOAIIEro MeTamopdusMa u
BBIBETPUBAHHSI.

B mpoiiecce 06pazoBaHus ocaakoB (GOPMUPYIOTCS MEPBUYHBIE MPU3HAKU TT0-
pOJ, ONPEEIAIONINE UX JUTOJOTMYECKUN THUIL: CTPYKTYPHO - TEKCTYpPHBIE OCO-
OEHHOCTH, COCTaB 00JIOMOYHOTO Marepuaia, XapakTep nepecianBanus u ap. [lpu
JIMAreHe3e OCaJKH YILIOTHSIOTCS, NMPOUCXOAUT NEPEPACIPENECICHUE BEIIECTBA U
oOpa3yercs LEMEHT. DTy CTaIUI0 CYUTAIOT HayajioM (JOPMUPOBAHUS HHKEHEPHO -
rEOJIOTHYECKUX CBOMCTB MOpo. [Ipu sanurenese npoucxonar gajapHenmee ynioT-
HEHUE TMOpPOJ, UX JUTHU(UKAIUS U BTOPUYHBIE U3MEHEHUS MHHEPATIOTHMYECKOTO
coctaBa. Cie1oBaTenbHO, CBOMCTBA MOPOJI, KOTOPHIMH OHU 00JIaJIal0T K MOMEHTY
pa3pabOTKu MECTOPOXKICHUS, SBIAIOTCS B OOJIbILIECH CTETIEHH SMUT€HETUYECKUMU.
[Tocnenyromue reOTEKTOHUYECKHE MPOLECCHl U3BMEHWIIM JOCTUTHYTBIE TIPU JIH-
reHe3e napameTpbl €CTECTBEHHOW OJIOYHOCTH U MIPOYHOCTH MOPOJI, HE OKa3aB Cy-
IIECTBEHHOTO BIIMSIHUS HA APYrMe CBOWCTBA. B pe3ynpTare 3THX K€ MPOLECCOB
4acTh MOPOJ] OKa3aJIach B 30HE TUIIEpreHe3a U Oblia MOABEPKEHAa BHIBETPUBAHHIO,
BCJIEJICTBHE YEr0 UX CBOMCTBA PE3KO N3MEHWINC.

VYKa3aHHbIE MPEANOCHUIKHA, & TAKXKE CTATUCTUYECKUU aHAIU3 SKCIIEPUMEH-
TaJIbHBIX JTAHHBIX MO3BOJMJIM YCTAHOBUTH, UYTO CTPYKTYPHBIE W IPOYHOCTHBIE
CBOMCTBa MOPOJ ONPENEISIOTCS, MPEXKIAE BCETo, CASAYIONIMMHU (aKkTopamu: reo-
JIOTO-TEHETUYECKUM KOMIUJIEKCOM MOPOJ, ONPEAEIAINM UX BO3PACT; T€OTEKTO-
HUYECKUMH YCIOBUSIMH (DOPMHUPOBAHUSI MOPOJ; SIMUTEHE30M; JIUTOJIOTHUYECKUM
TUIIOM U TJIyOMHOM 3aJ7€raHus OpoJ.

U3 Beigenennbix B Kysbacce ceMu reojgoro-reHeTH4eCKiuX KOMILJIEKCOB 00b-
€KTOM OypOB3PBIBHBIX pa0OT Ha YTOJBHBIX MECTOPOKICHUSAX SBIISIFOTCS, B OCHOB-
HOM, BMEIIAIOIINE MOPOJIbI KOIBUYTHHCKONW U 0aIaXOHCKOM Cepuid.
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[To T€0TEKTOHNYECKUM yCIIOBUSM YTJICHOCHBIC paliOHBI OacceliHa pas/eeHbl
Ha yeThIpe 30HbI: [IpukonsiBanb-ToMckyto - Ha ceBepe; [IpuropHomopckyto - Ha
tore; LlenTpansHyto - B nieHTpe; [Ipucanaupckyto - Ha roro-3amaje (tadm. 1.1).

Tabmuma 1.1
[TpuHaMIEKHOCTD YTOJIBHBIX MECTOPOKICHUN
Y pa3pe30B K TEOTEKTOHUYECKAM 30HaM

['eoTexToHMUYECKas 30HA Mectopoxaenue (paspes)

Kenposcko-Kpoxanesckoe (Kenposckuii, HepHUTOB-

ITpukonsiBanb-Tomckast o N
ckuil, bapzacckuii)

Tomckoe, Cubuprunckoe, Kypennckoe, Yperonabckoe
(Kpacnoropckuii, TomycuHckuid, MexaypeueHCKU,

[IpuropHomopckas Cubuprunckuii); Onpxepacckoe (OnbkepaccKuii);
Anapaunckoe (OcunnukoBckuid); Kantanckoe (Kan-
TAHCKHU)
Kapakanckoe (Kapakanckuii 1-2); MHckoe, Tanaun-
[lenTpanbHas ckoe (Tanmuuckuii, Tammuackuii-Ceepnsiit); Epy-

HakoBcKoe (EpyHakoBckuid)

Ero3oBo-Kpacnospckoe (MoxoBckuii, Kommoropos-
ckuil); Yponckoe (Caprakn); ITpokonseBcko- Kuce-
IIpucanaupckas neBckoe (KpacunoOpoackuit, HoBocepreerckuii, Ku-
ceneBckuid uM. Baxpymea); bauarckoe (bauarckuii,
[Ilectakn); AnanacoBckoe (JIuCTBIHCKUI)

N3ydeHo mIeCTh CTaJuil AMUTeHe3a, KOTOPBIM COOTBETCTBYIOT OMpPEICIICH-
HBIE MapKH yTJIs - OT JUIMHHOTUIAMEHHBIX 710 Tonux (Tadsm. 1.2).

Tabmuna 1.2
Mapku yriis ¥ cTa iy 3IUATeHe3a 0CaJ04YHbIX IOPO
Mapka yr- Jmirso- ['azoBble | JKupHubie |KokcoBeie OromieHHsie Tomue
15 IUTAMEH- ) (K) (K) ciabocneKaro- (T)
Heie (/1) e (0C)
Cragus
DIUIEHE3a I 11 111 1\ \ VI

B cooTBeTcTBUM ¢ peKOMEHAAIIMSAME T'€0JIOTHYECKOM CITy>KObI OacceiiHa u pe-
3yJbTaTaMu MPOBEJACHHBIX UCCIETOBAHUI BCKPBIIIHBIE MTOPO/Ibl YTOJIBHBIX MECTO-
POXKJIEHUU 1O pa3Mepy OOJIOMOYHOTO Marepuajia U COCTaBy LIEMEHTa pa3/elIeHbl
Ha JIMTOJIOTUYECKHUE TUIlbl: KoHraomepatsl (K) u rpaBenutsl (/); necuanuku (11 -
Ha kapOoHatHoM u I - rniuauctom nemenTax; IIK, I1C, IIM - cOOTBETCTBEHHO,
KpPYITHO-, CPETHE, - MEJIKO3EPHUCTHIE); TIEpeciiauBaHue MeCYaHuKa C aJIEBPOJIUTOM
(IIA); aneBponuTthl (4 - Ha KapOoHaTHOM liemMeHTe, AK, AM - COOTBETCTBEHHO,
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KPYITHO-, MEJIKO3EPHUCTHIC); apTUIUIUTHI (AP); TOpOJbl C OOJBIIUM COAEPKaHUEM
YIJIMCTBIX MaTepuaioB (APY, AMY).

VYkazanHble (PaKTOpbI SBJISIOTCS BXOJHBIMHU TapaMETpaMu B MPOTHO3HYIO
MOJIEIh €CTECTBEHHOM OJIOUHOCTU M MTPOYHOCTH MOPOJI, TITyOMHA 3ajeranus KoTo-
pbIx cocTapiser 60 - 100 m (tabm. 1.3).

Tabnuua 1.3
CTpyKTypHBIE€ U IPOYHOCTHBIE CBOMCTBA MOPOJI

I'eonornueckas cepus
banaxoHckas Kospuyrunckas
I'eoTEKTOHMYECKAsI 30HA

HHupaekc

JIUTOTHUIIA ;ﬁ){lff"?ﬁi: IIpuca- ITpuropno- ITpuca- LleHnr -
[OPO/IbI cxas JTaupcKas HIOpCKast JaupckKas | pajibHas

Cragns snureHesa
I (v | Iv | v | VI | IV | V | VI I II I II

KT [70 |74 84 | 76 | 82 | 88
1,35 1,4 | 1514 1,6 1,75 i S|
I1 130 | 140 | 123 [ 136 | 147 [ 141 | 150 {165 | 79 | 96 | 70 | 84
2,1 12251201 2,1 (235|23(245|2,65|1,45|1,85]1,35]1,55
IIK 84 | 76 | 72 | 81 | 89 | 84 | 89 | 94 |47 | 15 | 42 | 60
16 (14 (13|16 |1,7 15| 1,7 [1,85] 12| 1,5(095|1,2
IC 89 | 80 | 76 | 84 | 90 | 86 | 92 | 98 | 49 | 18 | 43 |6l

1,75(1.45|135| 1.6 | 1.8 | 1,6 | 1,75]1,95[1.25| 1,6 | 1,0 |1,25
[IM 88 | 81 | 77 | 85 | 94 | 88 | 92 | 98 | 49 | 78 | 43 |61
1,7 |1,45]135| 1,6 |1,75]1,651,85] 2.1 |1,15]1,65| 1,0 |1,25

I 74 | 66 | 60 | 71 | 79 | 72 | 83 | 89 | 42 | 57 | 38 |50
1,45[1,05 1,0 | 1,5 | 1,6 | 1,25]1,65|1,75[1,05[1,25[0,95 | 1,1
ITA 67 | 58 | 51 | 62 | 71 | 66 | 76 | 78 | 40 | 52 | 53 |46
1,15]095( 0,9 |1,15| 1,4 |1,35] 1,5 | 1,6 |0,95|1,15[0,75|1,0
A 75 | 87 | 713 | 84 | 95 | 89 | 98 | 118 | 50 | 69 | 47 |61
1.6 | 1.8 ] 1,6 ] 1,71205] 1,7 |2,05[2.25] 1,2 [1,65| 1,1 |1,45
AK 61 | 50 | 46 | 58 | 67 | 62 | 75 | 80 | 41 | 54 | 37 |47

1,1 O,_85 0,7 112 ]1,6 |1,35] 1,6 |1,75] 1,1 |1,25] 1,0 |1,05

AM 40 | 36 | 29 | 41 | 49 | 40 | 50 | 39 | 28 | 42 | 25 |53
0,710,6510,510,711,05/0,75|1,15]1,35] 0,6 | 1,0 | 0.6 0,75
AP 24 | 32 | 37 | 28 | 37 | 45 | 22 | 28 | 20 |25
] - 10,55]0,65[0,75] 0,7 [0,95]1,05| 0,5 |0,65| 0,5 [ 0,6

[Ipumedanue. B uncnurene mpuBeaeHO BPEMEHHOE CONMPOTHRIICHHUE TIOPOJI CIKATUIO
(MI1a), B 3HameHaTene - CpeIHUI AUaMEeTP €CTECTBEHHOM OTJIEIbHOCTH B MaccuBe (M).
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CTpyKTypHBIE M TMPOYHOCTHBIE CBOWCTBAa BHE 3TOTO HMHTEpBaja 3aJleraHWsI
MOPO/JT ONIPEAEIAIOT C TOMOIIBIO MOMPABOYHBIX KO3 duieHToB (Tadi. 1.4).

Tabnuua 1.4
3HaYCHHMS TIOMPABOYHBIX KO3(PPHUIINECHTOB
Nunekc I'myOuHa 3aneranus ot - 10, M
MTOTHIA 1) 50 | 20-30 | 30-40 | 40-50 | 50-60 | 100 -200
TTOPOJIBI
banaxoHckas cepus
LA |07/ 055 ] 0.76/06 | 09/08 ] 096/09 ] 1.0/1,0 |1,08/1,05
HII%EC’ 0,65 /0,6 |0,66 /0,67|0.84 /0,75|0.92 /0,92|0.96 /0,92 | 1,16 /1,09
IIT, TIA | 0.56/ 0,56 0.6/0.82 | 0.81/0,7 |0.86/0.81|0.93/0.94| 1.21/1,14
AKA/;M’ 0,6/0,6 |0,65/0,65| 0,68/0,7 [0,81/0,85/0,91/0,94| 1,26/1.2
KosibuyruHckas cepust
LA | 065/06]07/0.65]0.76/0.7]088/081]0.96/092[1,11/1.15
IIK, IIC,
IIM,TIT, | 0,6/0,6 |0,65/0,65]0,68/0,65(0,75/0,72] 0,93/0,9 | 1,27/13
A
AKA‘QM’ 0.6/0.,65 | 07/07 |0,7/0,75 | 0.79/0.8 |0.89/0,91| 1,38/ 1,42

[IpuMeuanue. B guciurene npuBeAcHBI NONPaBOYHbIC KOY(D(PHUIIMEHTHI K OIpe-

JACICHUIO ) coe » B BHAMCHATCIIC - OJIA de .

[IporHo3npoBaTh CTPYKTYPHBIE U TPOYHOCTHBIE CBOKMCTBA MOPOJ 1O TaHHBIM
Taba. 1.3 u 1.4 MOXHO Kak Ha CTaJNU NMPOEKTUPOBAHUS MECTOPOXKACHUS K pa3pa-
00TKe, TaK U B IIPOIECCE €T0 IKCILTyaTaINH.

Ucxonnoit uH(popmaive ajisi TPOTrHO3a 3TUX CBOMCTB Ha JAEHCTBYIOIIUX
pa3pesax ABJISIOTCS T€OJIOTMYECKUN OTYET O Pe3yJbTarax Pa3BEeIKA MECTOPOXKIEC-
HUS U MTHXEHEPHO-TEOJIOTMUYECKUH pa3pe3 Mo MOAr0TaBINBAEMOMY K B3pBIBY 0JI10-
Ky. HHXEHEepHO-reoJOTHYeCKUl pa3pe3 CTPOST MO pe3ysbTaTaM IeoJoro-
MapKIenepckoi cheMku 010ka. Ha HeM 10mKHO OBITh YKa3aHO HAaMMEHOBAHHE
BCEX JIMTOTUIIOB TMOPOJ, CJIaraliiux 3TOT OJOK, UX HOpMajbHas MOIIHOCTH U
riyOuHa 3aneranud. [lo reoiornyeckoMy OTYETY YCTaHABIMUBAIOT I€OTEKTOHUYE-
CKHE OCOOCHHOCTH MECTOPOXKJICHUS (30HY), MPUHAICKHOCTh MOPOJ K T'€0JIOro-
F€HETUYECKOMY KOMIUIEKCY (CEpUIO) U CTauI0 ux snureHesa. OcranbHbie (HakTo-
pBI: JIMTOTUI, KOOPJIMHATBHI €r0 PACIOJIOKEHHSI BO B3PHIBHOM OJIOKE W TITyOUHY
3aJIEraHusl OT 3€MHOM MOBEPXHOCTH - ONPEIEISIOT M0 MHXKEHEPHO - T€0JIornye-
CKOMY paspesy.
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[Ipu mporHo3e CTPYKTYPHBIX U MPOYHOCTHBIX CBOMCTB BCKPBIITHBIX MOPOT
JUTSL TIEPCTICKTUBHBIX MECTOPOXKIECHUM, a TAaK)KE€ HE BCKPBITHIX TOPHBIMH BBIPAOOT-
KaMU TOoJied JIEUCTBYIOMNX Pa3pe30B BMECTO MHKEHEPHO-TEOJOrMYECKUX pa3pe-
30B UCIOJB3YIOT I€0JIOTUUECKUE pa3pe3bl U KYPHAJIbI, KOTOPBIE BEIYT MO KaXI0M
Pa3BEIOYHON CKBa)KMHE, MTPOOYPEHHONW Ha TOJIE MECTOpOXKJeHusA. B HUX MOuH-
TEPBAJIIBHO OIMHUCHIBAIOT OJHOPOJIHBIN MO COCTaBY KaXKJIbIi CJIOM MOPOJBI C yKa3a-
HHUEM €r0 Ha3BaHHUsI, HOPMAJIbHON MOIIHOCTH, TJTyOUHBI 3aJIETaHUS U Ap.

1.3. CtpoeHue BCKPBILIHBIX YCTYTIOB

BckphIliHbIE TTOPOIBI YTOJIBHBIX MECTOPOKICHUN CIIOKEHBI B OOJIBIITUHCTBE
CJIy4aeB HECKOJIbKUMU CIIOSIMU PA3TUYHBIX JTUTOTHUIIOB MIOPOJI, COTPOTUBIISIEMOCTD
B3PBIBHOMY Pa3pyIICHUIO KOTOPHIX HeoAwHakoBa. [loaTomMy mipm ompeneneHuu
napamMeTpoOB B3PHIBHOM MOJATOTOBKH Ba)XKHO 3HATH HEOJHOPOIHOCTHh CTPYKTYPHBIX
¥ TIPOYHOCTHBIX CBOMCTB MOPO/I, CIATralOIINX B3PHIBAEMBIM YCTYT, a TAK)Ke 3aKO-
HOMEPHOCTH CMEHBI JINTOTUIIOB IIOPO/T TI0 BBICOTE ATOTO YCTyTIA.

HeomHOpoaHOCTh CTPYKTYPHBIX M MMPOYHOCTHBIX CBOWCTB MOPOJI YCTYIIA OII-
penenstoT no gpopmyiie

d o —d

emax coremax emin G coremin

" 0,4(c +0

coicmax coremin )

’ (1.1)
rae K, — x03duIiueHT HEOJHOPOAHOCTH CTPYKTYPHO-IIPOYHOCTHBIX CBOMCTB

IIOpOoJ yCTYIIa; demax , demin - COOTBETCTBEHHO MAKCUMAJIbHBI U MUHUMAJIbHBIN
CPpEOHUM  OMAMETPp  €CTECTBEHHOW  OTHIEJIBHOCTA  MOpPOA  YCTymna, M;

O tremax O cyemin - COOTBETCTBEHHO MAaKCHMAaJbHBIH M MHHHMAIBHBIM TpEIeN
IIPOYHOCTH MOPOJ ycTyIa Ha cxxarue, Mlla.

[Ipu Kr<1 ycTynm npuHUMAIOT 3a OJHOPOJHBIA M PACCUHUTHIBAIOT JJI HETO

mapamMCTphbl B3pBIBHOﬁ IHOATOTOBKH IIO CPCAHCB3BCHICHHBIM 3HAYCHHAM de u

O .y . B HEOAHOPOIHBIX yCTymax, korga Kw- 1, yaenbusiii pacxoq BB u mapa-
METpPBI PACHOJIOKEHUS CKBAXKUHHBIX 3apsiIOB HEOOXOIMMO ONPENENIATh C YYETOM

KOHKPCTHOI'O PAaCIOJOKCHUS HCOAHOPOJAHLBIX II0 de 151 Gcg{c CJIOCB IIOPOJ B YC-

Tymne (cM. 2.5).
B 3aBHCcHMOCTH OT CTpOEHHUS YTIIGHOCHOM TOJIIM MECTOPOKICHHS U MPUHS-
TOH BBICOTHI YCTylla OHH MOTYT OBITH TPEACTABICHBI CICAYIOIMIMMH THIIAMHU

(puc. 1.1).
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Tun A. Ctpoenue ycryna npocroe. Ilapamerpsl de 1 O ., U3MEHSIOTCS B

npeenax UHTEepBaia, BEIMYMHON B OJJHY KaTeropuro no 0ioyHoctu. Pa3menieHue
3aps10B BB B Takux ycTynax He BbI3bIBACT TPYIHOCTEM.

Tun b. Yerynel Tumna b ciioxeHsl mopojiaMu de u O ., KOTOpBIX U3MEHS-
9

I0OTCA B NpeAesax MHTepBaja BEJIWYMHOU OT MEPBOU O BTOPOUW KATErOpUHM IO
omounoctu. [lo Xapakrepy H3MEHEHHS COMPOTUBISEMOCTH IMOPOJ B3PHIBHOMY
pa3pyILIEHUIO B 3aBUCUMOCTH OT BBICOTHI yCTyma BbiAeiaeHO 10 BapuaHTOB CTpoe-
HUM yCTYIIOB 3TOr'0 THUIIA.

Tun b;. [lopoabl HECKOJBKUX JTUTOTUIIOB PACIIOJIOKEHBI BO B3PHIBHOM OJIOKE
TaK, 4TO HauboJiee MPOUYHbIE U KPYITHOOJIIOYHBIE U3 HUX HAXOASATCA B HUXKHEH Jac-
T ycryna. [[ns obGecriedeHus: Ka4eCTBEHHOTO APOOICHUSI TaKuX MOPOJ HE0O0XO-
IUMO OypUTH JOTOJHUTEIBHBIE CKBAXUHBI. 3apsiibl B OTUX CKBaXHMHAX I1€JI€CO-
oOpa3Ho pa3meniaTh JUIIb B TOM UX YaCTH, TJ€ HaXOASITCS MOPOJIbI MOBBIIIEHHOM
COIIPOTUBIISIEMOCTH B3pPbIBY. BO3MOXHAa KOHUEHTpALUs dHEPTUU B3PbIBA B HUXK-
HEeW YacTH yCTyIla 3a CYeT MpUMEHEeHUs OoJiee MOIIHbIX BB nnu yBenuueHus ux
MJIOTHOCTH, a TAK)KE COUETaHUE ATUX CITOCOOOB.

Tun b,. B3peiBaembIil yCTyn CIIOKEH MOPOAAMU HECKOJIBKHUX JINTOTHUIIOB Ta-
KM 00pa3oMm, 4TO HauboJsiee TPYHOB3PHIBAEMbIE TTOPOJIbI PACTIOJIOKEHBI B BEpPX-
HEW YacTH ycTymna. DTO OJWH U3 CaMbIX HEOJAroMpUSTHBIX BAPUAHTOB CTPOCHHUS
BCKPBIIIHBIX YCTYINOB, TaK Kak HanbOojee MPOYHbIE U KPYMHOOJIOYHBIC MOPOJIbI
pacrnoJiaraloTcsi B 30HE Heperyiaupyemoro JpoOiieHus (B 30He 3a0oiiku). Takue
YCTYIIBI CIEAYET BBISABIIATh HA CTAIUU IIPOCKTUPOBAHUS MECTOPOXKIECHUS K pa3pa-
OOTKE M IO BO3MOXKHOCTH MCKJIIOUATh UX 3a CUET U3MEHEHUsI MTapaMeTPOB CHUCTE-
MBI pa3pabOTKH.

Tunel bs, bs, b7, Bg. O0mMM 1711 yCTyNOB 3TUX THUIIOB SIBJISIETCSA TO, YTO B
BEPXHEN UX YACTHU PACIOJIATarOTCs MOPOJbI, UMEIOIIHUE MEHBIIYK) CONPOTUBIISAC-
MOCTh B3pPBIBHOMY pa3pylLICHHIO, YEM B CPEAHEW WM HUKHEW 4acTsaxX yCTyIa.
[TosTomMy criocoOwl peryinupoBanus sHepruu BB B ycTynax B npuHIumne He OyayT
OTJIMYAThCSI OT PEKOMEHJIOBAaHHBIX pPaHEe, a IMapaMeTpbl PACIOJIOKEHUS CKBa-
KUHHBIX 3apsigoB BB OynyT B Oomblneil cTerneHu ompeneisThCs MapameTpamu
MPOCTPAHCTBEHHOTO PACTIONOKEHHS HanOoJiee MPOYHBIX M KPYMHOOJIOUHBIX CIIO-
€B MTOPO/I BO B3PLIBHOM OJIOKE.

Tuner by, bs, Bg, b1g. XapakTepHas 0COOCHHOCTh CTPOEHUSI ATUX THUIIOB CO-
CTOUT B TOM, YTO HamOoJiee TPYAHOB3PHIBAEMbIE TTOPOJIbI WJIM YACTh UX pacroJia-
raloTcsi B BEpXHEHW 4acTu ycTyma, T.€. B 30HE Heperyiaupyemoro apobienus. Ilo-
3TOMY B 3TOM CJIy4ae CIPABEIMBbBI PEKOMEHIAIIMN YKA3aHHbBIC JJIs1 YCTYIIOB TUIIA
b, ¢ y4eToM KOHKPETHOTO PacroiOkKEHHUsI CIIOEB TTOPO]T BO B3PHIBHOM OJIOKE.

Tun B. Ycryn cinokeH mopogaMu ¢ pe3KO OTIIMYAKIIMMUCS MapaMeTpamu
CTPYKTYPHBIX U IIPOYHOCTHBIX CBOMCTB, JUANA30H U3MEHEHHUSI KOTOPBIX OXBAThI-
BaeT MHTEpBAJ, BEIWYMHON Oozee nByx kareropuil mo Omounoctu (K,;>2). Oc-
HOBHAasl TPYJIHOCTb IIPU Pa3PYyILIEHUU TAKUX YCTYIIOB 3aKIIOYAETCA B CBOEBPEMEH-
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THD_ |3HA- B | OLEHKA CONPOTHBAREMOCTU
HFQOE dEmE| CTPOEHME YCTYMA NOPOQ B3PLIBHOMY PA3PYWIEHUI)
yeruna| Ku | : |
, —_ deGex |
A <1 /III Etir“: | T
SO -
| LT B | ]
b1 - B2 ‘ delé'ém B4 deGox B2

B |1-2 e e - ]
(UL TR B, B

de@Gox B3 de Box B4

de,Gox BS deBox B6

deGox 57 deGox B8

de Bex 59 deGex B0

r |>2 X . B deGox !

2
]
T

Puc. 1.1. Tunsl ctpoeHust ycTynon
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HOM OOHApy>KEHHHM TaKUX CIIOEB IMOPOJ M OINpPEACICHUH MapaMeTpoB UX Mpo-
CTPAaHCTBEHHOTO MOJIOkKEHUSI. CXeMbl pa3MEIICHUs] CKBAKUHHBIX 3apsaAnoB BB He
OTJIMYAIOTCA OT YCTYNOB TUna b.

Tun I'. Xapakrepen s ycrynoB BbicoTOR 15 - 50 M. CtpoeHune cioxHOE.
Bo3MO0XHO Kak MOcCIeIoBaTeIbHOE MMOBTOPEHUE CTPYKTYp THIa A, b u B, Tak n
paznmuuHoe ux coueranue (K> 2). Cxembl pa3MeliieHnsi CKBaXXKMHHBIX 3apsiioB BB
B TaKUX YCTyHaX HEOOXOAMMO paccCMaTpUBATh B KaXKI0M KOHKPETHOM CIIy4ae OT-
TEITBHO.

Bomnpocs! 111 CaMOKOHTPOJIS

JlaiiTe onpeneneHue B3pbIBAEMOCTH TMOPO/I.

Ha3zoBurte xapakTepucTuku, ONnpeaesolme B3pbIBA€MOCTh TTOPO]I.

3. HazoBute 1enu mporHo3a B3phIBAEMOCTU MOPOJ Ha CTAUM MPOECKTUPOBAHUS
MECTOPOXKJICHUS K pa3pabOTKe W Ha CTAJUN €T0 IKCIUTyaTaIuu.

4. HazoBute OCHOBHBIE (DAKTOPHI, OMPEACIAIONINE MapaMeTPbl CTPYKTYPHBIX U

MIPOYHOCTHBIX CBOMCTB MOPOJ YTOJBbHBIX MECTOPOKICHUH.

Kak onpenensiroT HEOTHOPOHOCTh BCKPBIIIHBIX YCTYIIOB?

6. Ha3zoBuTe TUIBI BCKPBIMIHBIX YCTYIIOB Ha YIrOJIbHBIX MecTOpoxkaeHusx Kys-

Oacca 1 JaliTe UM XapaKTePUCTHKY.

N —

hd

Jluteparypa: [ 4,c.5-16; 5, c. 5 -42].
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2. OITPEJEJIEHUE ITAPAMETPOB bYPOB3PbIBHBIX PABOT
N BbIbOP CPEJICTB 1 CXEM X MEXAHU3ALIMN

2.1. Be1bop Tuma 6ypoBOro cTaHka

Tun OypoBOTO CTaHKa BBIOMPAIOT HMCXOMS M3 TEXHOJOTHYECKUX CBOWCTB
BCKPBIIITHBIX TIOPOJ W OOCCIEYCHHUS HMX paIlMOHAIBHOW CTEIEeHH B3PBHIBHOTO
napooOneHus. Takyro CTEeneHb B3PHIBHOTO JAPOOJICHUS B 3aBUCUMOCTH OT BMECTH-
MOCTH KOBIIIa 3KCKaBaToOpa W KaTerOpPHH IIOPOJ MO OJOYHOCTH OOCCIICUYHNBAIOT
MPUMEHEHUEM CIICTYIONINX IUaMETPOB CKBaKUH (Tadm. 2.1).

Ta6muma 2.1
PanmonanbHbIe 3HAUCHUS THAMETPOB CKBAKUH

JlnaMeTp CKBaXMHbBI, M
BMectrumocTs KoBIIa
SKCKABATOPA, M’ KaTeropusi opoJ Mo 0JI0YHOCTH
I 11 I11 1Y \Y
TpaHcnopTHass TEXHOJOTHS
4-5 0,216 - 0,269 0,160 - 0,244
8-10 0,244 - 0,269 0,216 - 0,269
12 -16 0,269 - 0,320 0,244 - 0,320
18 - 23 0,320 - 0,380 0,269 - 0,320
becTpaHcnopTHass TEXHOJOTHUS
4-6 0,190 - 0,216 0,150 - 0,160
8-10 0,244 - 0,269 0,190 - 0,216
15-20 0,269 - 0,320 0,244 - 0,269
25-30 0,269 - 0,320 0,244 - 0,269
40 - 50 0,320 - 0,380 0,269 - 0,320
80 - 100 0,320 - 0,380 0,320 - 0,380

CKBa)XMHBI C YKa3aHHBIMU B Ta0JI. 2.1 quameTpaMu MOTYT OBITh IPOOYPEHBI
CIEAYIOIUMH TUTIaMU OYPOBBIX CTAaHKOB (TabII. 2.2).

2.2. BbIOOp B3pBIBUATHIX MAaTEPUAIIOB

K B3peiBuateiM Matepuanam (BM) oTHoOcST Opu3aHTHBIC MPOMBIIIJICHHBIC
B3phIBUaThIe BelecTBa (BB) u cpenctea nx nannuuposanus (CH).

Tun BB BbIOMpAtOT UCXO/s U3 TEXHOJOTMUECKUX CBOMCTB B3PHIBAEMBbIX I10-
poli, ©X OOBOJHEHHOCTH, OINbITA MPUMEHEHUS B AHAJIOTUYHBIX YCIIOBUSIX, BO3-
MOXHOCTH MEXaHU3UPOBAHHOTO WJIK PYYHOTO 3apsbkaHus U cToumMocTu BB.



14

Tabnuua 2.2
TexHonoruueckas XxapakTepUCTHKA OYPOBBIX CTAHKOB
IIpenen npou- Yroa HakJIOHa
Tun
5VDOEOO HOCTH OypHu- Huametp ['my6una CKBaXKUHBI K
yP MBIX MOPOJI HA | CKBAXKHUHBI, M | OypeHHUS, M | TOPHU3OHTY,
CTaHKa
cxarue, MlIla rpajz
[llapomedHnsne
CBIII-160-32 146; 160 1o 32
2CBbIII-200-32 190; 216; 245 1o 32
CBIII-250-55 60 - 180 245; 270 1o 55 60; 75; 90
CBIII-320-36 320 1o 36
PI-10 250; 270 1o 60
CBbII-400-55 400 10 55 90
Pexymmue
2CbP-160-24 160 1o 24 R
CBP-200-32 10-60 160; 200 1o 32 60;75;90
YanapHBIE
CbY-100I'-35 100 - 200 105; 125 1o 35 60; 75; 90
CbY-125-52 125; 160 1o 52 55-90

Bri6panHoe BB gomxHO OBITH pa3pellieHO K MPUMEHEHUI0 Ha OTKPBITHIX
ropHbIX paborax «llepeuHeM B3phIBUATHIX MaTepUaIoB ...» [1] (Tada. 2.3).

Tabmuua 2.3

Tunsl BB, pekomeHnyemMbIxX 1Jisi TPUMEHCHUS
Ha OTKPBITBIX TOPHBIX pabOTax

Cnoco0 nipuroroByienus BB

Ycenosus | IIpenen npou-
U3TOTOBJICHHBIC HA MIPU-
pasmeliie- | HOCTH OpOJ Ha 3aBOJICKOTO
Hust BB | cxarue, Mlla U3TOTOBJICHHUS HKAPLCPHBIX TLyHITax 1
NepPEeABUKHBIX YCTAaHOBKAX
1o 120 I'panynutsel mapok M; J1-|Uropanur. CulupuTsl
5; AC-I; AC-4; A-6;1000; 1200. ITopsmutsl
Cvxite AC-6M; C-6M; ACS.[IUMK; IUM-H; 1MT-K;
S Tpamvorntst  79/21;|IMT-H; 1A; 4A; 8A. VII-
- 82/18. 1; VII-2
ooxnee 120 Ammonutr 6XB. I'pam-|Kap6otoner 10B; 15T.

MmouuTel  50/50; 30/70.
['panynoron. AnoMoTon

Ndzanuter T-20; T-60; T-
80. AxBaton T-20I"
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[Iponomkenue Tadm. 2.3

Cnoco6 npurotoBnenus BB
Ycnosus | [Ipenen npou-
pa3zmenie- | HOCTH OpoJI Ha 3aBOJICKOTO MSTOTOBJICHHBIC Ha HPH-
Hust BB | cxarue, Mlla V3TOTOBIICHUS KAPLEPHBIX TLyHKTax i
NepPEBIKHBIX YCTAaHOBKAX
1o 120 I'panynuTsl AC/I-M;|ITopamuTsl 1IMK;
AC-4B; AC-8B. I'pany-|IUM-H; IMT-K; IMT-H;
OO6BoOI- JIOTOJ 1A; 4A; 8A. VII-1; VII-2
HEHHBIE [Oonee 120 I'panynoron. AmMmonut |Kapbotonsr A;  AT-10;
CKBa- ckaibHBIN Ne 3. Amtomo- [OT-10; TM.  Hd3anuTts
KU HBI TOJI T-20; T-60; T-80. AxBaro-
aer T-20I'; T-20I'K; T-
20M.

Cpasnenue neiictBust BB mpousBoasaT o nepeBognomy koddpbunrenty BB
(Kse):
K@@ - A66.3 /A66 ’ (21)

rne A@@,g , A@@ - ueanbHas padoTa B3pbIBa COOTBETCTBEHHO ATAJIOHHOIO (aMMO-
HUT Ne 6 2KB, rpammonut 79/21) u cpaBauBaemoro BB, kJ[x/kr.

Xapakrepucrtuka Tunos BB npuBenena B tad. 2.4.

Tabnuia 2.4
[TepeBonnbie ko3huinents! K, 1 maotHocts P BB
Tun BB K., P 3 Tun BB K., P 3
KI/M KI/M
Axsaron T-20I" 1,2 1350 |I'pammonwmt 30/70 | 1,13 950
AJIIOMOTOJI 0,83 1000 |I'panynoTon 1,2 1000
Ammonut 6)KB 1,0 1100 |MrmaHuT 1,13 900
AMMOHUT cKainbHbIM No3 | 0,8 1050 [Hd3anut T-20 1,2 1360
['panymur M 1,12 950 |Hd3anut T-60 1,1 1500
I'panynut AC-4 0,98 850 |Udzanut T-80 1,08 1550
I'panynut C-6M 1,11 950 |Kap6oron 10-B 1,39 1580
I'panynut AC-8; AC-8B | 0,89 950 |Kap6orton 15T 1,42 1550
ITopamuTel 4A; 8A 1,28 1300 |Cubuput 1000 1,29 1250
['pammonut 79/21 1,0 900 |I[Topsmut IMK 1,25 1250
I'pammonut 50/50 1,01 950
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K CH, xoTopble NPUMEHSIIOT Ha OTKPBITBIX TOPHBIX pab0TaxX, OTHOCAT OTHe-
npoBoAHkIN mHYp (OIII), cpeacTBa ero 3akuranus, Kancroiu-aeronatopsl (K1),
aetonupyromuid muyp (L), HeanekTpuyeckyro CUCTeEMy UHULIMUPOBAHUS THIA

«Honenny,

nupoTexHuyeckue pene-3amemurenu (PI1) u mpomexyTtounsie Je-

toHatopsl (II1). Xapakrepuctuka CU, nonymieHHbIx k npuMeHennto «llepeunem
B3pBIBUATHIX MaTepUaIOB...» [1], mpuBenena B tadi. 2.5.

Tabmuua 2.5

Cpencta nHUIIMUpPOBaHUs 3apsii0B BB

HaumenoBanue Howmep, nara ['pynna co- YcnoBusa npume-
U3JIeTus paspenieHus BMECTHUMOCTH | HEHHs, HA3HAUYCHUE
OrHENpPOBOJTHBIE MHYPBH
OIIA 302/84, 12.01.84 B CyXHX U OOBO/IHEH-
OILLIT 88/71,26.04.71 D HBIX YCIOBUSIX IS
OlID-12 276/82, 07.09.82 uaunuupoBanus K/

CpeJlicTBa OTHEBOTO M 3JIeKTprudeckoro 3akuranust O

3akuraTeabHbIN IUTSL TOKUTAHUS ITyY-
narpon 311-B 298/83, 29.12.83 <os OILI
DJIeKTpO3axKura- G

teap Ol 33-OLIf 299/83, 29.12.83 i omkuranust Ol
(23-0Ol1I-K)

Kancroanu—nae

TOHATODBHI

8YTC u 8YTH B
METAIUIMUYECKOU U

AJI1 MHUIHWHUPOBAHMA

OymakHOi 0005104- 307/84, 30.03.34 B 6oeBukoB (I11)
Kax
JeTOHUpYyHIIUE MHYPBHI
JITA 23/71. 28.04.71 B CyXHX U OOBO/IHEH-
JI11B T D HBIX YCIIOBUSIX ; TUTS
WHUITUUPOBAHUS 00e-
JID-12 128/74, 22.02.74 —iiii)
Hesnextpudeckas cucreMa WHUITMHPOBAHUS
«HoHemb» 08-10/88, 15.02.96 B gggmﬁgﬁlﬁg‘m}m
[TuporexHuueckue pese-3aMeITUTENH

PII-8 376/87,23.09.87 JUist  MUJUTMCEKYH/I-
B HOTO  3aMeaJICHUs

PII-H 21-55,27.10.94 MIPU HCIIOJb30BAHUU

JUII
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[Iponomxkenue Tabdm. 2.5

HaumeHnoBanue Howmep, nara ['pynma co- YcnoBus npume-
V3TN paspelieHus BMECTUMOCTHU | HEHUsI, HA3HAYECHUE

[TpoMeKyTOUHBIE TE€TOHATOPHI (IIAIIKHA)

TI1-200 u TI1-400 188/76, 28.12.76

TT'-500 13/66, 31.12.66 CyXue 1 0OBO/THCH-
T-400T° 262/80, 22.12.90 D HbI€ CKBA)KUHBI, JIJIS
TI'TI-500 11-22/106,06.04.92 nHAIuupoBanus BB
T-900I" 08/36, 24.01.96

2.3. Ob6ocHOBaHUE MTPOCKTHOMN BEIMUHMHBI YACIbHOTO pacxoaa BB

PanroHansHyI0 CTENEHb B3PHIBHOTO JIPOOJIECHUS OMPEACNIAIOT U3 BBIpaXKe-

HUM:
— TIpH TPAHCTIOPTHOU TEXHOJIOTHUHU
2 /770,25 -1
Z,=l+d;(E"" +11,) (2.2)
— TpH OCCTPAHCIOPTHOM TEXHOJOTHH
2.1 0,25 -1
szl—l-(de +O,3)(E +H66) : (2.3)

rae Z p - palliOHAJbHAS CTETICHb APOOJICHUS MOPO/I, paBHAsI OTHOILIIEHUIO CPEIHE-

ro JuaMeTpa €CTECTBEHHOU OTACIbHOCTH B MaccuBe (d,, M) K CpeIHEMY TUAMETPY

KyCKa B30pBaHHOM ropHOW Macchl (d.y, M); £ - BMECTUMOCTh KOBIIAa 3KCKaBaTOpa,
3 . .

Mm’; 11, - mOoKazarenb OTHOCUTENbHOU d(ppexkTruBHOCTH BB, unicienHo paBHBIi

Hee = Keecee /Cam s (24)
rre K,,- nepeBoHON Kod(puiment BB 3kBUBaneHTHBIX 3apsioB; C> Coe-
CTOMMOCTb COOTBETCTBEHHO 3TAJIOHHOTO U paccmaTpuBaemoro BB, p.

Y nenwHblit pacxoa BB, obecnieunBaromnuii Z p:

q=5d(Z,-1)/d,, (2.5)

rae 4 - ynensHbldd pacxon BB, KF/M3; d - TnaMeTp CKBa)KMHEI, M.

Benuuuny nmpoekTHOro ynuensHoro pacxoja BB onpenensitor ¢ yuetom 06-
BOJHEHHOCTH TIOPOJ:

q,, =q1+0,15(d,-h,/H], (2.6)

s hd 3
rae 9.y - NpOeKTHBIH yaenbHbIid pacxoa BB, kr/M’; A, - BeicoTa cT00a BOIBI B
CKBaXxuHe, M; H - BbICOTa ycTymna, M.
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2.4. PacueT mapamMeTpoOB pacloioKeHUsI CKBaKUHHBIX 3apsioB BB

K ocHOBHBIM mapameTpaM pacIOJOKEHHUS CKBAXXUHHBIX 3aps0B OTHOCAT
JUIMHY CKBa)XWH, BEJIWUYUHY Iepeldypa (Hemo0ypa), pasMepbl U KOHCTPYKIIUIO 3a-
psna, IauHy 3a00iiku, maccy 3apsiga BB B ckBakuHe, pacCTOSIHUSI MEXIY CKBa-
JKMHAMU U PSJIaMU CKBAYKUH, JIMHUIO COMPOTHUBIICHUS MO MOJAOIIBE U YUCIIO PSJIOB.

JIIMHAa CKBa>KWHBI:

l.,.=H/smB+/[; [ =H/smp-1[, 2.7)

C

r7e loc — AMHA CKBAXKHHBL, M; [ - yroJI HAKIIOHA CKB&)KUHBI K TOPU30HTY, TPAL; [,
[, - ITMHA COOTBETCTBEHHO Mepedypa u Heooypa, M.

[ =3dd,; 1 =5d%7°d " (2.8)

MuHuManbHy0 JIIUHY 3a00UKH (/,,5, M) YCTaHABIWBAIOT U3 YCJIOBUS TOJI-
HOT'O OXBaTa B3pPHIBAEMOT0 MacCUBa JpOOSIIUM JEHCTBUEM 3apsija CIUIOIIHOM

KOHCTPYKITHH:
— TP BEJCHUHU B3PBIBHBIX PabOT ¢ mepedypom
l.=1 +113d"7d *p°*. (2.9)
— TIpU BEJICHUU B3PBIBHBIX paboT Oe3 nepedypa u Hemodypa
L =11,3d%7d " p,2 (2.10)
— TIpW BEJCHUU B3PBIBHBIX PabOT ¢ HETOO0YpOM
lie =(20-25)d 2.11)

3
rine P - m1oTHocTh BB, kr/m”.

JlnvHa xosmoHku 3apsiia BB:

168 = lcxe o l3a6 » M. (2.12)

Hns 3apsnos BB, paccpeloTOYEHHBIX BO3AYIIHBIMUA IIPOMEXKYTKAMU, CyM-
MapHas JUIMHA UHTEPBAJIOB PacCPENOTOYEHUS COCTABIISAET

M1, =1,,/25d,+1) (2.13)

JInmrHA OTEIRHOTO BO3IYIITHOTO TIPOMEKYTKA:
[, =(0135-25d,)d . (2.14)

KommnuectBo HHTCPBAJIOB PACCPCAOTOUCHUA OIIPCACIIAIOT KaK OCIIYIO 4aCTh
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OTHOIIICHUA .
n,=[>.1,/1,1. (2.15)
I[J'IH pacCpCaOTOUYCHHBIX 3apsA10B OJINHbI 3360ﬁKH n kKoJiouku BB coctaB-
JIAOT
Loy =Lac (01=D 01, 11,,); (2.16)
Ly =low =Ly = D1, 2.17)

rie [ sa6 p - JUTMHA 32001KHU, M; [ ¢¢ p - JJINHA KOJIOHKH 3apsiaa BB, m.

[Ipu paccpenoroueHnn KoJOHKM BB Ha 1Be yacTh aJiMHA BEpXHEU U
HWKHEW 4acTENW COCTaBJIISIOT

[ =0351 : I :0,65136p, (2.18)

66 p6 68 p? 66 pH

rae lgg, 16 5 [ s6.pn - JUTMHA COOTBETCTBEHHO BEPXHEN U HUKHEW KOJIOHKH BB, M.

B cnyuae paccpenorodyenus kononku BB Ha Tpu m Oojee wactei MIUHY
HIDKHEW €€ 4aCTH MPUHUMAaIOT PaBHOM:
— MPU BEPTUKAILHOM PACHOJIOKECHUU CKBAXKUH

lee o O’Sleep ; (2.19)
— IIPHU HAKIIOHHOM PAacCIIOJIOKCHHNN CKBAXXKHNH
lGGpH = 0735166[) 5 (220)
a OCTaBIINMCS 3apAan ACJIAT Ha 4aCTHU IIPOIIOPHHUOHAIIBHO YHUCIIY HMHTCPBAJIOB pac-
CPCOOTOYCHHA.
Macca CKBaXXHHHOTO 3apsaaa:
Q.. =Pl,, (2.21)
rae Q.. — Macca CKBaXKHHHOTO 3apsjia, KT; P - BMECTUMOCTE 1 M CKBa)KHHBI, KT.
_ 2
P=025nd"p,,. (2.22)

JIunuto conpotusienus mo nojaomse ycrymna (JICIIII):

— TIPU BEPTHKAJIHLHOM PACTIOJIOKEHUH CKBAKUH OMPEICISIOT W3 YCIOBUU
Oe3omacHOro OypeHHs MEepBOro psja CKBAXUH M Ka4yeCTBEHHOUN MPOpabOTKHU IO-
JOIIBBI YCTYTIA:

Wo W SW o (2.23)
W.=Hctga+C,; W__ =(50-8,5d,)d; (2.24)
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C, = H(ctga , —ctga.) 2 3; (2.25)
— IIPpHW HAKJIIOHHOM PACIIOJIOKCHHUHN CKBAKNH
W=b, (2.26)

rne W; - TuHUS CONMPOTUBIICHHS IO TIOJIOIIBE YCTYIA MO YCIOBHUSAM 00€CTICUCHHUSI
0e301acHOCTH OypeHus MEePBOro psijia CKBaXUH, M; W, - MAKCUMAJIBHO MPEOI0-

JieBacMasa JIMHUA COIIPOTUBIICHHA I10 ITOJOIIBC YCTYIIA, M, a, O(.y - COOTBCTCTBCH-

HO pabouyuii M YCTOMYMBBIN YIJIBI OTKOCA YCTYIa, Tpaj; b - pacCTOSTHUE MEXIY
pSAaMH CKBaXKUH, M.

[TapameTpsl CETKU CKBaXKHH:
— TIpU BEPTUKAJIBHOM PAaCIOJIOKEHUN CKBAXKUH

n=[Ag /W), b=A/n; (2.27)

— IIPHU HAKIIOHHOM PAaCIIOJIOKCHNN CKBAKHNH
n=[Ag,/bl; b=am; (2.28)
m=0,85+0,3d, (2.29)

TJI€ 1 - YUCJIO PSIIOB CKBAXUH; M - KO3PGULIHUEHT COMMKEHUsSI CKBaXKHH; a - pac-
CTOSSHHE MEXIy CKBOXUHAMU B psiay, M; Appp — MHpUHA OYPOB3PBHIBHON 3a-
XOJIKH, M.

-1, -1
a= cx@n[AEBP qnp (H + hn )] , d= cx@n[AEBP qnp (H o hH )] s (230)
rac hn ’ hH - BBICOTAa COOTBCTCTBCHHO nepe6ypa " Hez[06ypa, M.

h, =1 sinf; h, =I[ sinf. (2.31)

DopMy CETKM CKBaKMH YCTAHABIMBAIOT C Y4ETOM YIJIa MeXIy HarpaBiie-
HHEM MAaKCHMAJbHOM CKOPOCTH YIIPyTroi BOJHBI B MACCHBE M JIMHHMEH OTKOCA yC-
tyma (O, rpan). Ecom 30 <o, <60 1o cneayer nmpuHMMAaTh NPSAMOYTrOIBHYIO
CETKY CKBAXHMH. B OCTaIbHBIX CIIydasx NPMHUMAIOT MIAXMATHYIO CETKY CKBAXKHUH.

2.5. OcobenHoctu pacueta ynenbHoro pacxoja BB u napamerpos
CETKH CKBAXXUH JUISl YCTYIIOB CJIOKHOTO CTPOCHUS

W3 Bcex TUIIOB HEOAHOPOAHBIX YCTYIIOB HAaMOOJIbIlIee pacIpoCTpaHEHHE Ha
paspesax Ky3zbacca monyuunu ycTynsl Tna b, koTopbele B MOJaBIsAIONIEM 0OJIb-
IIMHCTBE CJIOXKEHBI MOPOJaMU JABYX WM TpeX Kareropuid mo OmouyHoctu. [lpu
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9TOM JABYM CMCKHBIM CJIOAM ITOPOA OTBCHAKOT CMCIKHBIC KAaTCTOPpHUHU I10 0J104YHO-
CTH.

Ecin d el ? d e2 d ¢3- CPEIHUN JUaMETP €CTECTBEHHOM OTIEIILHOCTH B CIIOAX

MOPO/I 110 HAIPABJIECHUIO OT BEpXHEW OPOBKHU yCTyIa K €ro nojouise, a H;, H, H;
- COOTBETCTBYIOIIIME MOIIHOCTH 3THX CJIO€B MOpoA (M), TO HOpH JBYX HIIH TPEX-
CJIOMHOM CTPOEHHUH YCTYIa BO3MOKHBI CICAYIOIIME BapUaHThI YEPEAOBAHUSI CIO-
€B:

Ddardy; 2)dg=dy; 3)dyg<d,>=d;
4) del ~ de2 = de3; 5) del = de2 = de3; 6) del ~ deZ ~ deS- (232)

B 3 u 4 BapuaHnTax, B CUIIy CMEXKHOCTH KAaT€rOpUi MOpoj Mo OJIOYHOCTH,

IO CYILIECTBY UMEET MECTO: d,=d,; , T.€. TPEMs KaTeropusiMu MopoJ 1o 0jo4-
HOCTH YCTYIIbI CJIOXKEHBI JIUIb B BapraHTax S u 6.

B ciydae ecnm ycTynm CHOXKEH NMOPOAAMHU JBYX CMEXKHBIX KATETOPHUM IO

onouHoctu (BapuaHThl | — 4 ), TO 001U yJenbHbId pacxos BB onpenensioT kak
CPEIHEB3BEUICHHBIN T10 CIIOSIM:
— BapuWaHTHI 1 1 2

q. :(H1Q1+H2Q2)(H1+Hz)_l; (2.33)

— BapuaHThl 3 u 4
-1
qcp:[(H1+H3)Q1+H2Q2](H1+H2+H3) ,  (2.34)
I€ ¢ - CPEIOHEB3BELICHHBIM yAEIbHBIM pacxon BB misd B3peiBaeMoOro ycrymna,
KI/M; 1, 2, 3 - PAlMOHAIIbHBIE 3HAYCHHUS YEIbHOro pacxoaa BB mis coorBert-

CTBYIOIIIUX CJIOEB MOPOJI C d,.d,,d, , Kr/M° (Tabm. 2.6).

[TapaMeTpbl CETKM CKBXXUH OMPEEISIOT U3 BhIPAKECHUS

ab=gq,P. (2.35)

BapuanT ctpoeHus ycrymna S5 sBisieTcs HauOosiee HEOJIaronpUsTHBIM C
TOYKH 3PEHUS UCTOJIb30BaHUSI BHIOYPEHHOTO MPOCTPAHCTBA CKBaXXUHBI. ET0 0Co-
OCHHOCTH COCTOUT B TOM, YTO BCE CKBAXKHHBI OYPST HA MOJIHYIO TNIyOHHY, a JIJTHHA
koJlonku BB 1 omHol wactu ckBaxkuH cocrtaBusier (H;+H), mis apyroi
(H+Hy+H;- L)
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Tabnuua 2.6
PanmoHanbHbIE 3HaUCHUS YEIbHOTO pacxoa BB (KF/MS)
BmectumocTts
Kareropust mopo 1o 6;104HOCTH
KOBIIIa DKCKa-
BaTOpa, M’ I il 111 1\ v
TpaHncnopTHass TEXHOJOTHUS
4-5 0,25-0,35 | 0,45-0,65 0,6-0,8 0,7-0,95 0,8-1,05
8-10 0,25-0,3 0,3-0,45 0,55-0,75 0,7-0,85 0,8-0,9
12-16 0,2-0,25 0,3-0,4 0,55-0,6 0,65-0,75 | 0,75-0,85
18 -23 0,2-0,25 0,3-0,4 0,5-0,55 0,6-0,7 0,7-0,8
becrtpaHcnopTHass TEXHOJIOTUHA
4-6 0,5-0,7 0,7-0,85 0,85-1,0 1,0-1,15 1,15-1,3
8-10 0,45-0,65 0,65-0,8 0,8-0,95 0,95-1,1 1,1-1,25
15-20 0,45-0,6 0,6-0,75 0,75-0,9 0,9-1,05 1,05-1,15
25 -30 0,4-0,5 0,55-0,7 0,7-0,85 0,85-1,0 1,0-1,1
40 - 50 0,4-0,5 0,5-0,65 0,65-0,8 0,8-0,9 0,9-1,0
80— 100 0,35-0,45 0,45-0,6 0,6-0,7 0,7-0,8 0,8-0,9

HpI/IMC‘-IaHI/Ie: MUHUMAJIBHBIM 3HAUCHUAM YACJIBHOI'O pacxoda BB cootBeTcT-
BYIOT MUHUMAJIBHBIC 3HAYCHHA AMaMETpPa CKBAXUH, IIPHUBCACHHLIC B Ta01. 21, a Mak-
CHUMAJIbHBIC - MAKCUMAJIBHBIM.

3
3HayeHus yJenbpHoro pacxoja BB, kr/m™:
— JJI IEPBOTO CJIOSI TOPOJIbI

g, =0,5¢ (2.36)
— 71 ABYX HIDKHUX CJIOEB IIOPOJI
q2; :(H2Q2+H393)(H2+H3)_1; (2.37)
— JIJIS BCETO B3PBIBAEMOT0 YCTyIa
qcp:[1_095H1(H1+H2+H3)_1]qz3. (2.38)
[TapameTpbl CEeTKHU CKBaXHH
ab="P/q,;. (2.39)

Ecmu del - dez ~ de3 (BapuaHT 6), TO MOSBISAETCS HEOOXOAUMOCTh TIPH-

MEHEHHsI CKBOKHH Pa3IMUHON TITyOWHBI. YacTh CKBOKUH OypsIT HA MOJHYIO TITYy-
OMHY O CeTKe, 00eCreunBaloNIeil palMOHaJIbHBIA yAeabHbIH pacxon BB mus
HIDKHETO CJIosl ¢3;. Ha 3Ty ceTky HamararmT JPYTYH CeTKY CKBaKHH, KOTOPBIC
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Oypsar Ha tnmyouny H;+h, a ynenbHbIN pacxon BB nis aToro ciost cocrasiser
2 qs.

3HaueHus yaenbpHOro pacxonaa BB, KT/M-:

— JIJI1 BTOPOTO CJIOSI TOPOJT

q, =[2hg, +(H, -h)q;1H;"; (2.40)
— JJIs1 BCCTO BBpLIBaeMOFO yCTyHa
4, =[1-0,5H,(H, + H, + H,) '1q;, (2.41)

rne h=H,(q,/q, -1, m
[TapameTphl CETKHM CKBaXKHH:
a’=Plq,; b=05a, (2.42)

T.€. CETKa CKBXUH SIBJIACTCS IIaXMaTHOM ¢ KOA()PUITMEHTOM COTMKEHUS,
pPaBHBIM 2.

PacueTtnbie hopmyIibl IO ompeieNieHuI0 yaeasHoro pacxona BB u nmapamer-
POB CETKH CKBaXXUH JIJIsl yCTYIIOB THIA A NpuBEIEHBI B Ta0I. 2.7.

B ycrymax tuma B, Korja CONPOTHUBISEMOCTh B3PBIBHOMY pa3pyIICHHUIO
OJTHUX CJIOEB TMOPOJ HAMHOTO OOJIbIIE APYTHX, pacdeT MapamMeTpoOB B3PHIBHON
MOATOTOBKY BeAyT B 3 atamna (puc. 2.1).

[lepBoHauaNbHO OMPEAENAIOT PAlMOHATILHOE 3HAUEHHUE yIETBLHOTO pacxoja

BB (47) wu mapameTpbl CEeTKH CKBOXHUH (a;b;) M 1Iopojd, o0iagaroiux Hau-
OOJIBITICH COMPOTUBIIIEMOCTHIO B3PEIBHOMY Pa3pyIICHHUIO:

a, b, =Pq ;" (2.43)

Ha BTOpOM 3Tare ycraHaBIMBAaIOT THI CTPOCHHS YCTYIIA, CIIOKEHHOTO OC-
TaBIIMMHUCS NTOpoAamMu 0e3 Hanbosee TPy IHOB3PBIBAEMOIO CJIOS, U ISl HEro Io
dbopmynaM, TpPUBEIECHHBIM B Ta0d. 2.7, paCCUNTHIBAIOT CPEIHUN yACIbHBIA pac-
xon1 BB (g,) u mapaMeTpsl CETKH CKBaXUH (ayby).

[Tocne yero o6e ceTku CKBakMH coBmeniatoT. [Ipudem 3a 6a30By10 MpUHU-
MalOT CETKY CKBaXKUH JJI1 HamboJiee TPyAHOB3PBIBAEMbIX Nopoa (a; b;), a ceTKy
CKBaXWH (ay+by) KOPPEKTUPYIOT B CETKY CKBAXKUH (dyybyyy) M YTOUHSIETCS YIEIb-

HbI pacxon BB (¢y) 1s Bcero B3pbpIBa€MOro ycryna:

gy = Play by )_1 - (2.44)

CKBaXXUHBI TI0 CETKE (dyy+Dryy) OYPSIT HA MOJIHYIO BBICOTY YCTYIIA, a IO CETKE
(a*b;) - 10 mouBbl Haubojee  TPYIHOB3PHIBAEMOTO  CJIOSA  IOPO/I.
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B ycrynax tuna [7 cxeMy pa3MmelleHUs CKBaXXUHHBIX 3apsaaoB BB, yuenb-
HbIN pacxon BB u mapamerpsl pacrosnoxeHus CKBaXWHHBIX 3apsioB BB HeobOxo-
IUMO ONPENENATh B KaXKJOM KOHKPETHOM ciydae oTaesibHo. [IpudemM miist 3Toro
TUMA YCTyNMa MOTYT OBITh HCIOJB30BAaHBl METOJIbI OMPEACIICHUSI IapaMeTpOB
B3PBIBHOM MOATOTOBKH MOPOJ Kak il ycTynoB tuna A, b w B, Tak U g UX
KOMOWHAIHAH.

[Ipr B3pBIBaHUM CIOKHOCTPYKTYPHBIX YCTYIIOB CPEAHUN IHAMETpP KyCKa
B30PBAaHHOW TOPHOW MACChI OMPENEISAIOT KaK CPEITHEB3BEIIECHHBIN 10 OTAEIbHBIM
CJIOSIM TTOPOJT yCTyTa:

-1
dcp.y = Z=1: dcp.iHi Z=1: Hi > (245)

rie d.,, — CPEIHEB3BEIICHHBIN TUAaMETp KycKa B pa3Baiie, M; d,; - CPEAHUN 1na-
METP KyCKa B3OpPBAaHHOW TOPHOW MACCHI B i-M CJIO€ MOPOJbI MOIITHOCTBIO I}, M;
1 - YHCJO CJIOEB MOPOJ B YCTYIIE.

2.6. Bb100p cxeMbl KOPOTKO3aMEJIEHHOTO B3PhIBAHUS U HHTEPBAJIOB
3aMeJJICHUS

[Ipu MHOTOpsATHOM (Z1Ba U OOJIee PsIIOB) B3PhIBAHUM CKBAXXWMH Ha YTOJIBHBIX
pa3pe3ax HalUIM MPAKTUYECKOE MPUMEHEHUE MOpsIIHAs, TUaroHalbHas, Monepey-
Has ¥ BpyOOBBIE CXEMbI KOpOTKO3ameieHHoro B3pheiBanus (K3B) (puc. 2.2), ko-
TOpbIE IPUHATO CUUTATH 0A30BBIMH.

Bpy6oBsie cxembl K3B MOryT OBbITh € MPOAOIBHBIM, TONEPEYHBIM, KIWHO-
BBIM U TOPLIEBBIM BpyOOM. VX MPUMEHSIOT NpU MPOXOKE TPaHIIEH, JJIsl HalpaB-
JeHHOoro (OpMUPOBAHUS pa3Bajia IPU B3PbIBAHWU BCKPHIIITHBIX YCTYIIOB.

[Topsinnas cxema K3B obecrnieunBaeT MakCUMaabHYIO IIMPUHY pa3Balia, Mo-
nepeyHas - MUHUMAJIbHYI0, TUaroHadbHas - MPOMEXKYTOUHYIO €€ BEJIUYUHY.

Jlst 6ecTpaHCIOPTHOM TEXHOJIOTHH, KOTJa CIeIyeT MAaKCUMAaIbHO HCIIOJb-
30BaTh 3G(HEKT B3PHIBHOTO MEPEMENIEHUS MOPOJI, PEKOMEHAYIOT MPUHUMATh I10-
pannyro cxemy K3B.

IIpu TpancnoptHoii TexHonoruu cxeMmy K3B BwiOupaioT Takum oOpazom,
4yTOOBI pacueTHas IIMPUHA pa3Baja He MpeBbIaia TpedyemMoil, o0ecrneunBaroiei
3aJIaHHOE YHCJIO IIPOXO0JI0B AKCKABaTopa Mo pas3Bajiy, U Morja ObITh JIMOO MOpsia-
HOM, MO0 IHaroHaJIbHOM, MO0 MonepeyHor. Ecin 10CTUYBh 3TOr0 ¢ MOMOIIBIO
ykazaHHbIX cxeM K3B He ynmaercs, To HE0OXOAMMO MEPEXOAUTh HAa B3PHIBAHUE C
MOJINOPHON CTEHKOU.

Bpems 3amenneHus peKOMEHAYIOT NMPUHUMATh B CIEAYIOMIHUX Ipeaesax:
P B3pbIBaHUU MeNKOOI0uHbIX TTopod — 70 - 80 Mc; cpenHe- U KpyImTHOOIOUHBIX
- 40 - 50 Mc; BecbMa U UCKJIIOYUTENBHO KPYNHOOIOUHBIX — 30 - 35 mc.
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Puc. 2.2. Cxemsl K3B: a — nopsanas; 0 — nuaraHaibHas;
8 — ToTIepeyHas; 2 — BpyooBas
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2.7. KagecTBO MOJATOTOBKH MOPO/] B3PHIBOM

KadecTBO B3pBIBHON MOATOTOBKH BCKPBIIIHBIX MOPOJ OILEHUBAIOT JABYMS
MOKa3aTeIIMU: KyCKOBAaTOCTBHIO B3OPBAHHOM TOPHOU Macchl (CpeHUM TUAaMETPOM
KyCKa B30pBaHHON rOPHOI MacChl UJIM CTEMEHbIO APOOJIEHHUS U BBIXOJIOM Heraoda-
puTa) U mapameTpaMu pas3Baja, BKIIOYAIOIIUMU €ro pasmepsl, GopMy u kodhdu-
LIAEHT Pa3pBIXJICHUS TOPO/IBI.

[IpoekTHYIO MMPUHY pa3Baja B30PBAHHON MOPOAbI (pUC. 2.3) ONpPEAestoT
KaK

B, = Aypp + AB — hyctga (2.46)

riae B, — mupuHa pas3Bajla B30pBaHHOU MOPOIBI, M; Agpp - IIHPUHA OypOB3PBIBHOM

3aXOJKHM 110 HenuKy, M; AB - nanbHOCTh B3PBIBHOIO MTEPEMEIIEHUS TIOPOIBI, M; /i
- BBICOTA OTKOJIbHOM 30HBI HAJ ITOJIOIIBOM YCTYIIa, M.

JlanpHOCTh B3PBIBHOTO NEPEMEILICHUS MOPOABLI 3aBUCHT OT cxeMbl K3B,
nipu nopsigHoM cxeme K3B e€ onpenenstoT o hopmyie
5

20, V2 sin’ B )
gCcosQ

ABy=cos¢ | B +| B+ ~hgs ) 47,

P, =V (ctgB —tgp)sin® B g,

rie AB, - nansmocts B3PBIBHOTO TMEPEMENIEHUS MOPObl MPU MOPSAIHOU CXEeMe

K3B, M; @ - yron HaklioHa IUIOCKOCTH, Ha KOTOpo# (opmupyercs pas3sal,
2

rpaj; g - YCKOpeHrue CBOOOIHOrO TajieHusi, M/c”; V) - HaualibHasi CKOPOCTh T0JIeTa

KYCKOB IPU MAaCCOBOM TEPEMEILICHUH TTOPOJIbl, M/C; /1y - BBICOTa OTKOJIBLHOW 30HHBI,
M.

hy=05(h, —h,)+M; hy =05, +h,)+M (248

rae hs,h, h, - BBIcCOTa COOTBETCTBEHHO KOJIOHKM BB, nepeOypa u HenoOypa, M;
M - MOIIIHOCTH HIDKEJIeXkKAIeH TONIM, M (CM. puc. 2.3).

h,=1,sinp; (2.49)
Vo =2V [q,(np,) " 1" (2.50)

rae V. - ckopocTh CMENeHUs 4acTHI] Ha CTEHKE 3apsIHOi monocTH, M/c; ¢ -

. 3
yaenbHbIN pacxon BB mis ckBakuH mepBoro psijga, Kr/mM™; n; - moKazaTenb CTere-
HU.



29

a)

h4

X1 AD

H
h
hy
)

ho

Xt A Pec
_ Bo

2B

B

Puc. 2.3. CxeMbl K TOCTpOCHUIO MpOoQuiis pa3Bana: d, 6 — COOTBETCTBEHHO
IIpU TPAHCIIOPTHOW M OECTPAHCIIOPTHOM CHCTEMax pa3paOdOTKH; 6 —TIpU B3pPhIBa-
HUW Ha TIOATIOPHYIO CTEHKY
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V, = 4370 —1050d,; n, =1,35-0,06d,; q,=nq,, . 2.51)

rae 77 - koaPuimeHT, yYuThIBAOMNN (PaKTUUECKOe COCTOSIHUE OTKOCa yCTyma

(17=0,75npn H <15; 7=08 mpu 15 < H <20; 17=0,85 npu H > 20).

[Ipu OGecTpaHcnopTHOM cucteme pa3paboTku (cM. puc. 2.3, 0) 3Ha4YeHUs
AB, , ompenenseMsle 10 BhIpakeHHIo (2.47), COOTBETCTBYIOT YCIOBHUSM, KOT/a
pa3BaJl B30pPBAHHOW TOPHOM MacChl HE JOCTUTaeT OTKOCAa BHYTPEHHEIro OTBala,
T.e. AB, < A4, Ecnm AB, > 4,, 1o (hakTHyecKoe 3HaYEHUE JaJTbHOCTH B3PbIB-
HOTO TIEpEMEIICHUS MTOPOIbl YCTAHABIMBAIOT KaK

AB, =0,5(AB, +4,), (2.52)
rjie A; - mupuHa BBIpaOOTAaHHOTO MPOCTPAHCTBA, M.

JlanpHOCTH B3pBIBHOTO MEpEMENIEHHUs] MOopoabl npu napyrux cxemax K3B
ONPENEIISIIOT KaK

AB, =AB;(0,73+0,27cosy) (2.53)

rae Y - yroi MeXIy JIMHUEH BepXHEHl OpOBKH yCTyIa W JIMHUEW PacIOIOKECHHUS
OJTHOBPEMEHHO B3PBIBAEMBIX CKBaKWH, TPa/I.

JlanbHOCTH B3PBIBHOTO MEPEMEIEHUS IOPOJIbI, M:
. 0
— npu auaroHanbHou cxeme K3B u ¥ =45

AB , =0,73AB, . (2.54)
— npu nonepeunoii cxeme K3B u ¥ =90°
AB, =0,46AB, (2.55)

[Ipy B3pbIBaHMU C MOANOPHOW CTEHKOW (CM. puc. 2.3, B) U MONEPEUHBIX
cxemax K3B nanbHOCTH B3pBIBHOTO MEPEMENIEHUS MOPOABI ONMPEAEISETCA U3 BbI-
paxkeHus

g _ |0A6AB —16P; P <0,29AB,;
o, P> 0,29AB,; (2.56)

rae AB . - 1anbHOCTH B3PBIBHOTO MEPEMEILEHHUS TIOPO/IbI C ITOAMOPHON CTEHKOM,
M; P, - mupruHa NOANOPHON CTEHKHU MTOHU3Y, M.

P =0,38(Ag, +0,46AB, — N A,) (2.57)

rae A, - LupuHa SKCKaBaTOPHOM 3aXOJIKU, M; NV, — YMCJI0 TPOXOJIOB IKCKABATO-

pa 1o pas3Baiy.
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®opwmy passana npu M=0, W <W . u P.=0 anekBaTHO OIUCHIBAIOT CJI€E-

QYIOIIUMH TOUYKAMMU:
— BBICOTA pa3Bajia 10 JIMHUM TTOCIIEAHETO psia CKBAXXUH

h=05mHQG-m})[(1-m,)* +1]. (2.58)

— BBICOTA pa3Balia B HpOH3BOJ’IBHOI>i TOYKC X II0 HIMPUHE pa3Bajia

h(x)=h(1-x)"""; 0<x=<B,;

my = Agpp | B, (2.59)

[Ipuy M=0 w B3pBIBAHUH C 3aBBIIICHHOW JIMHUEW COMPOTUBIICHHS MO TO-
nomse ycryma (W =W, .. ) Wi nipu B3pbIBaHUH ¢ TOAMOPHO# ctenkoit (P, > 0):

h=0,5mHQG3-m); (2.60)

h(x)=h(1+2x-3x>)"™ , 2.61)

a MAKCUMYM BBICOTBI pa3Balia OpenessioT Toukoit X; =1/3B » (cM. puc. 2.3).

Cpennee 3nauenune kodddunuenTa pasporxiaenns K,:
— B nipoduJie pa3pana

K,=0,53-m}); (2.62)

— BO BHYTpCHHCI\/’I 1 BHEIIHEHN 3aX0JKaX COOTBETCTBEHHO

my

K, =K,—05m (1-m) 1-t"™"™ |

(2.63)
K,=K,+(K,-K, )(1-1)"; (2.64)

- HpH B3pBIBaHI/II/I B ITIOJTHOM 3aKUMC
K, =1+05¢(d, +q)", (2.65)

rA€ ! - TPAaHUYHbBIC 3HAYCHUS apTyMEHTA.
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[Ipu oTpaboTke pa3Bana:
- 3a OJIUH MPOXOoJ1 IKcKaBaTopa (N,=1) t=1,
- 3a 1Ba npoxonaa (N,=2) t=2. (2.66)

KauectBo ApoOeHus:
— CpeIHUU THaMETP dcp KYCKa B30PBaHHOU TOPHOU MaCChI

d, =5dd,(5d+qd,)"; (2.67)
— BBIXOJ] HErabapuTHOI Macchl MO KOBITY 3KCKaBaTopa (B JOJISIX €IMHUIIbI)
o(x,)=(x,d_, )" =0,53(x,d_ )’ (2.68)
r7e X, - TUHEUHBIN pa3Mep HErabapuTHOrO KycKa, M.
x, =0,75E%% (2.69)

2.8. B3pbiBHOE JIpo0IIeHNE HEraOapUTHBIX KYCKOB MOPO/IbI

WuTepBan N3MEHEHHs CPEIHETO HETabapUTHOTO KyCKa B30OPBAHHOW TOPHOM
Macchl Kojie0eTcs B mpenenax X, - d.. Jlons HerabapuTHBIX KYCKOB B 0OBbEMeE
B3phIBaeMoro 61oka cocrapiger @ (X, ). IIpu 3ToM cpeaHEB3BElIEHHbIH 00bEM
HeraGapUTHOTO KyCKa COCTABIISIET, M

_ 3
VCp.H - O’Sdcp.u ; (270)
a MaKCUMaJIbHbIN
3
VH.max = O’Sde . (271)

Jpobnienne HerabapUTHBIX KYCKOB IMOPOJbl MOKHO OCYIIECTBIIATH C TIOMO-
IO IIMYPOBBIX U HAPYKHBIX (HAKJIAIHBIX U KYMYJISITUBHBIX) 3apsaoB. [Ipousso-
JOUTCS 3TO, KaK MPaBUII0, BO BpEMsI MaCCOBOTO B3phIBA.

Jlpo6nienne HerabapuTa METOIOM HIMYPOBBIX 3aPSA0B OCYIIECTBIISIOT KakK C
MTOMOIIIBIO OOBIYHBIX PACCHITHBIX WM MaTpOHUPOBaHHBIX BB u 3a00iiku mimypos
OypOBBIM IIJTAMOM, TaK U MUKpPOB3phIBaMHU. CYITHOCTh TEXHOJOTUU APOOICHUS
HerabapuTa ¢ OMOIILI0 MUKPOB3PBIBOB 3aKiIioyaeTcs B pasmeniennn BB maccoit
20 — 50 r B BOJOYCTOMYMBOI 000J0UKE B IIMype, KOTOPHINA Tociie 3apsixanus BB
3anojHserca Bojaou. JlaHHBIM crocoO ApoOsieHuss HerabapuTa MO CPaBHEHHUIO C
OOBIYHBIM YMEHBIIIAET yAeNbHBIN pacxoq BB B 5 - 15 pas.

[Tpu apobneHnn HerabapUTHBIX KYCKOB MOPOIBI METOJOM IIITYPOBBIX 3apsi-
10B pacxoa Oypenus u BB npunumaroT no oobemy Kycka (tadi. 2.8).
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Pacxon 6ypenus mmypoB u BB

Tabnuma 2.8

3
OO0BbeM HerabapuTHOTO KyCKa, M

Hapametpt! 1 [ 2 [4] 6 [ 8 10 [15]20] 25
J[nvHa mmypa, M 05 06 (08| 1,0 |[1,0] I,1 | 1,2 ]1,2] 1,3
KosmmuectBo mmypos, mt| 1 | 1 1 2 2 2 3 3
Macca 3apsmpa BB B
HITYPE TPH HCTOABSOBAT 1\ g5 1041 0,6 | 0,4 | 0,5 |0,75/0,65| 0,8
HUW PACCHITTHBIX WM Tia-

TPOHUPOBAHHBIX BB, kr

Macca 3apsmpa BB B

mnype npu B3peiBanuu| 0,02 | 0,025 (0,03} 0,035|0,030,035|0,04 0,040,045
MUKpPO3apsiaMH, KT

B cinydyae npobnienusi HerabapuUTHBIX KYCKOB HAaKJIAJHBIMU PaCCHITHBIMU
WM TTaTpOHMpoBaHHBIMU BB yrenbHblil pacxon BB cocrasmser 0,8 - 2,5 kr/m’.
[Ipuyem c yBennueHneMm o0beMa HErabapuTHOTO KyCKa OH YMEHbBIIIAeTCsl.
[IpuMeHeHne KyMYJISTHBHBIX 3aps0B IMO3BOJSET YMEHBIINUTH YJEIbHBIM
pacxoq BB 1o cpaBHEHHIO ¢ HAaKJIaJTHBIMU PACCHITHBIMY WJIM NaTPOHUPOBAHHBIMU
B 5 - 8 pa3, a X TUI U KOJUYECTBO MPUHUMAIOT MO JaHHBIM Tao. 2.9.

Tabnuua 2.9
PexoMeH1yeMble TUTTBI KyMYJISITUBHBIX 3apsiIOB
[IpenenbHbIN [IpenenbHbIN
Tun Macca 00BeM Heraba- Tun Macca 00BeM Herala-
3apsiza, 3apsijia,

3apsiia PUTHOTO KYyCKa, 3apsiia PUTHOTO KyCKa,
KT 0 KT N
3KH - 180 | 0,26 0,9 3KII - 200 | 0,245 0,8
3KH-500 | 0,5 1,0 3KII- | 0,475 1,6

400

3KH -1000| 1,0 2,0 3KII - 1000 | 1,229 2.5
3KH -2000| 2,0 3,1 3KII - 2000 | 2,179 4.4
3KH -4000| 4,0 5,0 3KII - 4000 4,0 6.9
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2.9. B3pbIBHOE PBIXJIEHUE MEP3JIbIX TPYHTOB

JIst phIXJIEHUS MEP3JIBIX TPYHTOB PEKOMEHIYIOT MIPUMEHSTh IIMTYpPOBBIC 3a-
PAIbI, €ClK TIyOMHA UX TPOMEpP3aHusl MeHbIe 1,5 M, 1 CKBaXKUHHBIEC 3apsijbl, €C-
71 oHa Oousbmie 1,5 M.

Jlnuny mimnypa Wi CKBaXXHWHbBI MPUHUMAIOT MEHBIIE TITyOUHBI IPOMEpP3aHus
IPYHTOB Ha 2 - 3 [uaMeTpa ux 3apsja:

[, =h —(2-3)d,; [..=h, —(2-3)d, 2.72)

wn

rae lu, M l.e — COOTBETCTBEHHO JJIMHA IIMYpPa U CKBAXKUHBI, M; d, - TAAMETP
mmnypa, M; 4, — TIyoruHa IpoMep3aHus TPyHTa, M.

3HadeHHE yAeIbHOro pacxoga BB 11 Mep3ibIX TPyHTOB NMPUHUMAIOT 10
nma”HabIM TaoJ. 2.10.

Tabnuma 2.10
V nenbHsIH pacxox BB mpy B3pbIBaHHE MEP3IbIX TPYHTOB (¢, KI/M’)

HaumeHoBaHnEe Mep3JIbIX TPYHTOB Y nenbHbIN pacxon BB, Kr/M
PacTtutenpHbIC U TIECYaHbBIE 0,4-0,6
CyTJIMHUCTHIC U TJIMHUCTHIC 0,6 -0,7
I'muauCTHIC 0,7-0,9

JlnnHa xononku BB B ckBaxkuHe

l,=0671,,. (2.73)
JlmHa 3a00MKH B CKBaXKHHE

l.; =0331,,. (2.74)
Macca 3apsina BB B ckBaxuHe

0. =PI, (2.75)

[TapaMeTpbl CETKU CKBaXXUH

a=(085-13)r,; b=(085-10)h (2.76)
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2.10. B3pbiBHAs TOATOTOBKA YIJIsS

[lepBruuHOE ApOOIIEHNE YTONBHBIX MACCUBOB BBIMIOJIHSIOT, KaK MMPaBUIIO, Me-
TOJOM CKBa)KMHHBIX 3apsII0B, BTOPUYHOE - MEXaHUYECKUM Pa3pyLICHUEM.

PexomeHnayemble 3HaUEHUS YAEIBHOIO pacxona BB u nuamerpa ckBaxuH B
3aBUCUMOCTH OT OJIOUHOCTH YyTJIsl IPUBEIEHBI B Ta0. 2.11.

Tabnuma 2.11
PanmoHansHbBIE 3HaUCHHS YIEIHHOTO pacxoaa BB u nuameTpa ckBakuH

BpemenHoe co- N
Kareropus yrns | [InotHOCTB OOTHBIICHIE YnenbHelll pac- | Hduamerp
1o OJIOYHOCTU | YIJIA, Kr/M P xo1 BB, Kr/M° | CKBaKHHBI, M
cxkaruro, Mlla
MenkoOnounsie | 1100 - 1300 20 - 30 0,10-0,15 0,15-0,16
Kpynno6aounsie| 1300 - 1600 30 - 40 0,15-0,20 0,125 -0,15

C Uenpr0 MCKIIIOYEHUSI BO3TOPAHUA YT ISl €r0 B3PBIBAHUS CIIEIYET MpPU-
MeHATh BB ¢ kucnopogusiM 6anancom, OJIM3KUM K HYJIIO, TUIA TpaMMOHUT 79/21,
TPaHyJIUThI, UTAAHUTH U Jp. [IpoMeKyTOUHBIA JETOHATOP MOJKEH OBITH MOII-
HbIM (Tumna TpotuioBoi mamku TII - 400) u pacrnonokeH IpHu KCIOIb30BAHUU
BB Tuma urgaHut B BEpXHEW M HWKHEW 4acTAX KOJIOHKM BB, a B ciyuae npume-
HEHUS TPAMMOHHUTOB Y TPAHYJIUTOB - TOJIBKO B HUJKHEW YaCTH.

I[TapameTphl ceTKH CKBaXHUH (A U D, M) ycTaHaBIMBAIOT ClIEAyIOIMM 00pa-

30M.
a=(33-35)d; b=30d. 2.77)
Maccy 3apsiada B CKBAKHUHC OIIPCACIIAIOT 110 BBIPAKCHUIO!
O.. =qH ,ab (2.78)

rae O, - Macca 3apsana BB B ckBaxuHe, Kr; 1, - BBICOTa YTOJIBHOI'O YCTYIIa, M.

Jmny kononku BB l@g CILIOIIHOTO 3apsiia HaXOIST o popmyJie:
lyy =0/ P (2.79)
JImMHYy CKBaKVHBI ZCKB U 3a00MKHu lga5 OTIPEICIISIIOT 10 (popMysam

lcxe = Hy /Sin IB’ l3a6 = lc;<6 B le@ . (280)
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Benuunny nuauu conpotusiienus o nojgomse yeryma (JICIII):
— JUIS1 BEPTUKAJIbHBIX CKBAXKUH

W =(43-50)d; (2.81)
— JJI1 HAKJIOHHBIX CKBAXHNH
W =>b, (2.82)

KayecTBO B3pBIBHOW MOATOTOBKH YIJIS 3HAYWTENBHO YIIYUIIACTCSA, €CIIH
CKBaXXMHHBIN 3apsa BB paccpenoTounts BO3AYIIHBIMU ITPOMEKYTKAMU, CyMMap-
HYIO JUIMHY KOTOPBIX ONPEICIIAIOT U3 BIPAKECHUS

D1, =(08-10), (2.83)

d MaKCUMAJIbHOC MX KOJIMYCCTBO PCKOMCHAYIOT IIPUHUMATDL HC Oonee ABYX.
B 3ToMm cayuae

2.1, =2, (2.84)

JInst paccpenOTOYEHHBIX 3aps0oB JJIUHY 3a00WKHM M OTAEIBHBIX YacTei
CKB)XHMHHOTO 3apsijia PaCCUUTHIBAIOT IO popmyrnam 2.16 - 2.20.

[Ipy B3pBIBHOM MOATOTOBKE YIJsl pEKOMEHIYIOT MpUMEHATh cxembl K3B ¢
WHTEPBAJIOM 3aMEIJICHUSI MEXIY OTAEJIbHBIMU TPYIIAMU CKBAaXXWHHBIX 3aps/IOB
50 - 70 mc.

2.11. Onpenenenre pa3MepoB OMMACHBIX 30H

Pacuer pa3MepoB OnacHBIX 30H U JOIYCTUMOW BEJIMYMHBI MacChl OJTHOBpE-
MEHHO B3pbIBAEMOT0 3apsa MPOU3BOAAT B COOTBETCTBUU ¢ TpeOoBaHusIMU «EIIb
npu BP» [2]. Onpenensror paanychl ClIeAyOMMUX ONACHBIX 30H: CEHCMHYECKOTrO
JEeNCTBUA B3pbIBA; IEUCTBUS yAapHOU BO3AyIIHOM BOJHEI (YBB); pa3nera Kyckos
IIOPOJBI IIPU B3PBIBE.

2.11.1. Pacuer pagnyca celiCMUYECKH OIIACHOM 30HBI

[Tpu ogHOBpeMeHHOM (0e3 3ameIeHus) B3phIBAaHUM TPYIIIBI U3 N 3apsiaoB
BB o6mieit maccoit Q. B Tex ciaydasix, KOT/ia pacCTOSIHHS OT OXPaHsIeMOro 00bheK-
Ta 70 OJrpKaiiero 3apsna U 1o Hanboliee YAAJICHHOTO 3apsija pa3indaloTcs He
oosiee uem Ha 20 %, Oe3omacHOE PacCTOSHHUE JO OXPAHIEMOTO O0BEKTa Ompeie-
JSOT 10 hopmyIie

r.=N""K K .0” <[z,], (2.85)

C
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rae .- Oe30IacHOe pacCTOSHUE 0 OXpaHsAeMoro oobekTa, M; [ T, ] - momycTu-

Moe 0e30macHOe PACCTOSHUE 0 OXPaHAEMOTro OOBEKTa, M; K ¢ - K03 dHIueHT,

3aBUCAILIMN OT CBOMCTB I'PyHTa B OCHOBaHUHU OXpaHsieMoro o0bekTa (Tadun. 2.12);
K. - xoapdunrenT, 3aBUCAIIMNA OT TUIA 3/1aHUS (COOPYKEHUS) U XapakTepa 3a-
CTpoikH (Tadm. 2.13).

Tabnuua 2.12

3HadyeHus K03 PUIMEHTOB K.

HaumeHoBaHue nopoJ1, HAXOAAIINUXCS K
B OCHOBaHUHU OXPaHIEMOro 00bEKTa i
CkasibHbI€ IOPOJIbI IUIOTHBIE, HEHAPYILIEHHbIE 5
CkanbHble MOPOJbI, HAPYIICHHbIC, HErNIyOOKHMH CJIOW MSATKHX
I'PYHTOB Ha CKAJIbHOM OCHOBaHUH 8
HeoOBoHEeHHBIE TIECUaHbIE U TJIMHUCTBIE TPYHTHI ITyOMHOMN Ooliee
10 m 12
[louBeHHBIE OOBOAHEHHBIE TPYHTHI U TPYHTHI C BBICOKUM YPOBHEM
I'PYIIIOBBIX BOJ 15
BooHachIIIEHHBIE TPYHTHI 20

Tabmuma 2.13
3navyenusa kodpduimenra K,

Tunel 31aHUN U COOPYIKEHUM K.
OnuHOYHBIE 3IaHUS U COOPYIKEHUS MPOU3BOACTBEHHOIO Ha3Ha-
YEeHUS C KeJIe300€TOHHBIM MJIM METAJNIMYECKUM KapKacoM 1,0
OnuHOYHBIE 3/1aHUST BBHICOTOM HE OoJiee JBYX - TpeX ITaxel ¢
KUPIUYHBIMU U IOJI0OHBIMU CTEHAMU 1,5
HeOompmme kuiabple moCcenKku 2,0

nst koukpetHsix yenosuit K, K. u [T, ] ussectunl. M3sectHa Takxke u

b
Macca 3apsanaa B ckBaxuHe. [loatoMy ansg toro, urodsl onpeaenutb N u (., HaJ0
nocienoBaTebHbIM YMHOKEHUEM  Qiwex =01y Ouex2=0cs... QeexN=Q.y TO-
no06path Takoe 3HaueHue N, mpu kotopom . ~[T.], HO Bcerma 7. <[7.]. On-

peAelieHHOe TakuM oOpazoM (J. SBISETCS NpeNelbHON AOMYyCTUMOM Maccou
MTHOBEHHO B3pbIBaeMoro 3apsiga BB, a N - uncinom cKBaXHH B CEpHH.
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2.11.2. Pacuer paamnyca omacHoO 30HbI 110 elicTBHIO Y BB

be3zonacHoe paccrosiHue no nerucTtsuo Y BB npu B3pbIBE Il 3JaHUM U CO-
OPY>KEHUH OMPENCISIOT KaK

r, =40 (2.86)

rae 4 - 6e3omacHOE paccTosHUE 1Mo aeicTBuio YBB, M; A, - K03 huImMeHT mpo-
MOPIIMOHATILHOCTH (TIPH OTCYTCTBUH TOBPEKICHUN A =20-50; ipu caIydalHBIX

MOBPEXKICHUSIX 3aCTEKIICHUS ﬂg =5+12).

2.11.3. Pacuer paaunyca onacHOM 30HBI MO Pa3ieTy OTJAEIbHBIX KYCKOB MOPOIbI

Paccrosinne, onacHoe 11 JIF0JIeW 1o pa3yieTy KYCKOB ITOPOJIbI TP B3pbIBA-
HUM CKBOXXUHHBIX 3apsioB BB, onpenenstor mo popmye

T s = 1250(0,050 . .d a1 17 (2.87)

66  CKe6

rae T pas - PACCTOSIHUE, OTTACHOE TI0 PA3JIETy KyCKOB TIOPOJIbI, M.

CpaBHI/IBaeM IIOJJYYCHHOC 3HAYCHHC T pas € MUHHUMAJIbHO JOITYCTUMbBIMHU

paguycaMy OMacHbIX 30H JJIs JIFOAEH B COOTBETCTBUU ¢ TpeOoBanusimu «EIIb mpu
BP»:

- TOpH B3pbIBAaHUU HAKIAIHBIX 3apsa10B — 300 Mm;

- TIpHY B3pbIBaHUM CKBAKUHHBIX 3apsigoB — 200 m

¥ IPUHEMAEM MPOEKTHYIO BETHYHMHY © pys .

2.12. MexaHu3anus B3pbIBHBIX padOT

K ocHOBHBIM, HamOoyiee TPYJAOEMKHUM B3PBIBHBIM padoTaM, TpeOyroIuMm
MEXaHU3alUU, OTHOCAT: NOArOTOBKY BB 3aBOICKOr0 M3roToOBIIEHUSA; TOATOTOBKY
KOMITOHEHTOB W MPUTOTOBJICHUE ITPOCTEUIINX U Bojgocoaep amux BB; u3roros-
JeHue 3a00MKH; MOrpPy30YHO-PA3rpy304yHbie pabOThl U TPAHCHIOPTUPOBAHUE HA
BCEX CTaIUAX JOCTABKU MX OT MU3TOTOBHUTENS O NMPUMEHEHHUS; OCYUIEHHUE; 3apsi-
YKaHHE U 3a00MKYy CKBa)KHH.

[TonroroBka BB 3aB0OACKOr0 M3roTOBJIEHHUS U OCHOBHBIX KOMIIOHEHTOB JJIsSI
MPUTOTOBIICHUS MPOCTEUIINX U Bojocoaepxkamux BB 3akirouaercs B orramBa-
HUH, CYIIKE, U3MEIbYEHUHU, TPOCEMBAHUN U HAIMOJHEHUH 000si0ueK. OCyIecTB-
JSI0T croco0amu, CpeAcTBaMU U MeXaHu3MaMu, periiameHTupoBaHHbIME «EITb
npu BP» [2].
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[Ipocreiimue u Bomocoaepxkamnue BB, B 3aBucuMoctu oT o6bemMa uX TO-
TpeOJIeHUs], TPUTOTABIMBAIOT HA CTAIMOHAPHBIX MPUKAPbEPHBIX MYHKTAX WJIH Te-
PEIBIKHBIX YcTaHOBKaX. OCHOBHBIM COCTABJISIONIMM KOMIIOHEHTOM 3TUX BB sB-
nsietcst ammuaunasi cenutpa (AC). Hampumep, e€ o1s B cocTaBe UrjaHUTa J0C-
turaetr 94 %. I[loatoMmy npu nmpuroroBieHuu npocreiimunx BB naunbosee tpyno-
E€MKUMU SIBIISIFOTCS paOOThI, CBSI3aHHBIE C JJOCTABKOM, XpaHEHHUEM U MepepadOTKOM
AC.

B 3aBuCMMOCTH OT BHJIa TPAHCHOPTA U Taphl, B KOTOpou nocrasisercs AC
OT 3aBOJIa-U3TOTOBUTENS, IPU NPUTOTOBIEHUU TpocTeimux BB Ha cranmonap-
HBIX TYHKTAaX WCHOJIb3YIOT CIEAYIOIIUE CXEMbl KOMIUIEKCHOW MeXaHU3aluu
B3pPBIBHBIX pa0oT (puc. 2.4).

Cxema MeXaHU3aIMU MPU aBTOMOOWIBHOM JI0CTaBKE aMMHAYHON CEIUTPbI
n3o0paxkeHa Ha puc. 2.4, a.

JlaHHYIO cXemMy NpPHMEHSIOT, KOrJa Kapbep HAXOIUTCS HAa PACCTOSIHUU HE
oonee 100 xm ot 3aBoga-u3roroButenst AC. AC nHa aBroMmamuHax Tuia «llemeH-
TOBO3» JOCTABJISIIOT B PACCHITHOM BHJE K 0azucHOMY ckiany. M3 aBTomoOumis
CKaThIM BO3JYXOM CEJIUTPY IMOJAIOT Ha JIEHTOYHBIM KOHBEMEP M Jajee Ha CKIaj
JUISl TIOCTOSIHHOTO XpaHeHusi. B 3/1aHuM CKJaja CEIUTPY MOCTOBBIM KPaHOM C
Oanpelt mepeMeniarT B OyHKEp C pOTOPHOM JNPOOMIIKOM, a 3aTeM IO JICHTOYHOMY
KOHBENEPY - B CMECHUTENIbHYIO YCTAHOBKY. [[pUTOTOBIIEHHBIN B CMECHTEIIBHOM yC-
TaHOBKE WTIJIAHUT 4epe3 OyHKEP-HAKOIMUTENb 3arpy:KaloT B 3apsHYI0 MalluHY,
KOTOpasi TOCTABIISET €ro Ha B3PhIBAEMBIN OJIOK U MPOU3BOJIUT 3aPSJIKY CKBaXKHH.

Cxema mexaHuzauuu npu goctaBke AC KelIe3HOJOPOKHBIM TPAHCIIOPTOM B
pacchIHOM BUE M300pakeHa Ha puc. 2.4, 0.

Breirpy3ky AC u3 Barona Ha KOHBEWEP MOYKHO IMPOU3BOJHUTH OJJHOKOBIIO-
BBIMU MOTPY3UYMKAaMU WJIM BaKYyMHOM YCTaHOBKOW. B ciiyuae mpumeHeHuUs ajis
JIOCTaBKU CEJIUTPHI CaMOBBITPYKAIOIIMXCSI BarOHOB-XOIIIEPOB OHA MOXET OBIThH
pasrpyKeHa HEMOCpEeJICTBEHHO 4epe3 OyHKep Ha JIEHTOYHbINM KoHBewep. Ilocne-
TYIOIIME TPOLIECCHI OCYIIECTBIISIOT IO cXeMe puc. 2.4, a.

Cxema mexaHuzauuu npu goctaBke AC KelIe3HOJOPOKHBIM TPAHCIIOPTOM B
MeIIKoTape u300paxkeHa Ha puc. 2.4, B.

JInst BBITPY3KM MEMIKOB M3 BaroHa MCIOJIb3YIOT MAIIMHY C BaKyyMHBIM 3a-
XBaTOM, KOTOpasi Meperpyx aet uxX Ha JICHTOUHbIM KOHBEHEP, a OH TPAHCIIOPTUPY-
€T UX K pacTtapuBaroniemMy ycTpouctBy. [locne pactapuBanuss AC xpaHst Ha Oa-
3UCHOM CKJIazie. Bce nanpHeume mpoueccsl BEIIOJHSIOT MO cxeMe 2.4, a.

Cxema Mexanuzauuu npu xpaneHnn AC B CIENUAIBHBIX €MKOCTSX C ITHEB-
MaTU4YeCKUMU auadparMamMu u3oo0pakeHa Ha puc. 2.4, T.

CenuTpa moctynaeT Ha 6a3UCHBIN CKJIaJ B BarOHaX B PACCHIITHOM BHJIEC WIIH
B MemKkax. C MOMONIBIO BBIIIEONMUCAHHBIX CPEACTB MEXAHHU3ALMHU €€ MOJA0T AJIS
MIOCTOSIHHOTO XPAHEHHS B CIENUAJIbHBIX E€MKOCTSIX C NMHEBMATUYECKUMHU JHa-
dbparmamu, KoTopbie neprouuecku peixiiaT AC, He naBas el ciexuBatbes. [lpu
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Puc. 2.4. Cxembl KOMIUIEKCHON MEXaHM3aIlMX B3PBIBHBIX paboT: 1 — aBTOMaImHa
THIIA «IIEMEHTOBO3»; 2 — MOAAIOIMIMM IUTaHT; 3, 9 — JICHTOYHBIA KOHBeEHep; 4 — Oa-
3UCHBIN CKJIAJ; 5 — MOCTOBOM KpaH; 6 — 06aibsi; 7 — JIGHTOUYHBIA TOTPY3UHK (PHIX-
JuTeNB); 8 — OyHKEp ¢ poTopHOU npodbmikoit; 10 — cmecurens; 11 — OyHKkep- Ha-
KOIUTEND; 12 — 3apsiaHas mammHa; 13 — Kene3Ho0pOKHbIA BaroH; 14 — pasrpy-
304YHas MallMHA C BaKyyMHBIM 3axBaToM; 15 — ckBaxkuHbl; 16 — pasrpy3ouHas
MalllMHa C UT0JIbYaThiM 3aXBaToM; 17 — pacTapuBarolliee yCTpOrMCTBO; 18 — emKo-
CTHU ¢ THeBMouadparmamu; 19 - neperpy3ouHbiii OyHKep
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HEOOXOMMOCTH ISl IPUTOTOBJICHUSI UTJAHUTA OTKPBIBAIOT 3aTBOP CEKIUU CKJIa-
Jla, U CEJIUTpa MO KOHBEWepy MOCTYMAET B CMECUTENbHBIA OYHKEp U Jajiee Kak B
cxeMme Ha puc. 2.4, a.

JI1s1 MPUTOTOBJIEHUS MTPOCTENIINX IPaHyIUTOB U uraanuToB tuna AC-/IT na
IIEPEIBMKHBIX YCTAaHOBKAX, & TAK)KE€ TPAHCIIOPTUPOBAHMS U 3apshKaHUs CKBAKHH,
PEKOMEHIYIOT CIAEAYIOIINE TUIbI MAIUH (Ta0u. 2.14).

Taomuna 2.14

Texnojoruyeckas XApPAKTCPUCTHUKA 3apAJHbIX HTHCKOBBIX MAIlIMH

Tun mamuu
[Toxazarenu M3/I- M3-4A M3-3A M3-3b
IM
[Tpou3BOUTENBHOCTD TIPH
HENPEPHIBHOU pabore, 350 450 300 600
KI'/MUH
I'py30110AbEMHOCTD, T 10 25 10 10
EMKOCTb OYHKepa, M 11,5 26,6 11,3 11,3
Maccac BB, T 23,5 49,5 23,5 23,0

CylIHOCTh MEXaHU3AIlUU B3PBIBHBIX pabOT ¢ MCIOJIB30BaHUEM BOOCOJIEP-
xamux BB tuna udzanur, kapO0OTON, MOPIMUT U JIp. COCTOUT B clenaytomeMm. Ha
CTAllUOHAPHBIX MyHKTaX MPOU3BOJAT MPEIBAPUTEIHHYIO MOJTOTOBKY HMCXOHBIX
KOMIIOHEHTOB JIJIs1 PUTOTOBIIEHHS 3TUX BB, KOTOpBIE 3aTE€M 3arpykatoT B CMECH-
TeJbHO-3apsiAHbIE MallWHbl. CMECHTENbHO-3apsIHbIE MAIllMHbl TPEeAHA3HAYECHBI
JUISl TIPUTOTOBJICHUS, JIOCTABKU U 3apsiKaHUs CKBAXXKHUH Bojocojiepxkamumu BB
(Tabm. 2.15).

Ta6nuna 2.15

TexHoorn4yeckas XApaKTCPUCTUKA CMCCUTCIIbHO-3aPAAHbIX MAIIIMH

IToxazarenu THnm M uH bl
Axsaron IVIT M3B-8 M3B-20
[Tpou3BOAUTENBHOCTD IPU
HEIpEPBIBHOU padoTe, 840 150-180 150-180
KI/MUH
[ py30m01bEMHOCTB, T 10 8 20
Maccac BB, T 23,5 23,5 49,0

B mensx ymydiieHus morpy304HO-pa3rpy309HbIX paOdOT Ha CKIIaJax B3PHIB-
4aThIX MaTEPHUAJIOB U IPUMEHEHUS TTOJTHOM MEXaHH3aIlMU B3PBIBHBIX pabOT pEeKo-
MEHAYETCA MPUMEHSATH CIEIYIOIIME CXEMbl KOMIUIEKCHOM MEXaHW3alluh C rOTo-
BbIMHU BB.
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1. Baronsl ¢ memkamu BB noctymnaroT Ha 6a3uCHBINA CKIaJ U OCTAIOTCS TaM
B KauecTBE XpaHWIHII. 3a c4eT oOmMeHHOro ¢oHaa kapbep BosBpamaer MIIC
aHaJIOTMYHbIE JOpOKHBIE BaroHsl. [Ipu HeoOxonumoctu Baronsl ¢ BB nogator Ha
IJIOLIAJKY BOJIU3U Kapbepa, rJe MPOU3BOIAT MEXAHU3UPOBAHHOE PACTAPUBAHUE C
ITIOMOIIBIO MEPEABMKHBIX NTOTPY30YHO-PACTAPUBAIOIINX YCTAHOBOK M IOTPY3KY B
TPAHCIIOPTHO-3APsIAHBIE MAILTUHBI.

2. B ciiydyae oTcyTcTBUSI OOMEHHOrO (pOHIa BArOHOB OHM Cpa3y MOCTYMAIOT
K MEPEABMKHOW WJIA CTAllMOHAPHOW pacTapuBarouierd yctaHoBke. Memku BB u3
BArOHOB C MOMOUIBIO IOTPY34YMKOB WMJIM BaKyyMHBIX MAallMH IOJAIOT HA JIEHTOY-
HBII KOHBEWEP IMOrpy304YHO-pACTAPUBAIOIIECH YCTAHOBKUA U Jajee B CEKIMU Xpa-
HUWIUIIA C MHEBMaTUYECKUMH auadpparmamu. M3 xpanunuima BB udepes cnenu-
aJlbHbIe OYHKEPHI-103aTOPhI 3arpy>KatoT B 3apsIHbIC MAIIUHBI U TPAHCIIOPTUPYIOT
B Kapbep.

3. BB ¢ 3aBoga-u3rotoBUTENsI MOCTYMAKOT B HACBIIHOM BHJIE B CIIELIUAJIb-
HBIX CEKIIMOHHBIX BaroHax-IUCTEPHAX C CUJIOBBIMHU IuadparMaMu ¢ MOCIETYIO-
MM XpaHEHUWEM B HMX Ha 0a3ucHOM ckiaze. Jjisi mpeaoTBpallleHus CleKuBae-
MocTu BB cuioBsie nuadparMsl 1o A1eMCTBUEM CKATOTO BO3/AyXa MEPUOIUUECKU
PBIXJIAT U IIepeMelInBalOT ero. MexaHusupoBaHHas norpy3ka BB u3 BaroHos-
LACTEPH B TPAHCIIOPTHO-3aPSAAHBIE MAIIMHBI POUCXOAUT HA PACXOIHBIX CKIaaax
Ha CIELHAIBHO 00OpYAOBAaHHBIX IUIOIIA/IKaX, Ky/Ja MOJAI0T BarOHBI-IIUCTEPHBI C
0a3MCHOrO CKIIaa.

4. BB ¢ 3aB0Ja-U3roTOBUTENS MOCTABISAIOT B CIIEHHAIBHBIX KOHTEHHEPAX C
nHeBMoinapparMaMu Ha Oa3UCHBIN CKJIAJ U Pa3TpyKaroT KPaHOM Ha TUIOMIAAKY
st xpaneHusi. [lo Mmepe HEOOXOIMMOCTH KOHTEHHEPHI YCTAHABIMBAIOT Ha IIACCH
3apsAHBIX MAIIWH U TOCTABIAKOT K MECTY 3apsiKaHUS.

JIns MexaHn3aluuyu OTAEIBHBIX MPOLECCOB B YKAa3aHHBIX CXE€MaX MPUMEHS-
I0T CEpUUHO BBIITYCKAEMble BHOpPO- M JICHTOYHBbIE KOHBEWEpHI; pa3rpy304HO-
TPAHCIIOPTHBIE MAIIIMHBI C UTOJIYATHIM U BaKYYMHBIM 3aXBaTaMU; aKKyMYJISTOP-
Hble norpy3uuku tTunoB 5004 u OIIB-1; snextponorpy3uuku cepuit 612 u 614;
CTallMOHapHbIE W TIEPEBUKHBIE IMaKeTOOOpa3yIolue MaIllUHbI; MOrPYy304HO-
pactrapuBaromue yctanoBku tunoB Y PB-2, PIIII-1, IYPII-30, MIIP-30 u npyrue.
JI1s TpaHCTIOPTUPOBAHUSA U 3aPsIKA CKBAaXUH B3PbIBYATHIMU BEILLIECTBAMU
3aBOJCKOrO W3TOTOBJIEHUS PEKOMEHIYIOTCS CIECAYIOIIUE 3apsiaHble MAallUHBI
(Tabu. 2.16).
B kauectBe 3a00€4HOro Marepuasnga HCHOJB3YIOT MECOK, MEJKUH IIeOeHb,
«XBOCTBDY OOoratutesibHbIX (padbpuk u T.m. Ilpu OosbiioM pacxoge 3a00€YHOTO
MaTepralia COOPYKaroT CIIEUATIBHBIE KOMIUJIEKCHI 110 €r0 IPUTOTOBIICHUIO.
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Tabnuia 2.16

TexHojioruyeckas XAPAKTCPUCTUKA T'PABUTALIMOHHBIX 34aPAAHBIX MAIllUH

Tokasarenn Tunm MamniuHBI
M3-8 M3-12
HpOI/ISBOI[I:ITeJIBHOCTB P He- 650 650
MPepPHIBHOM paboTe, KI/MUH
['py30n0ab€MHOCTD, T 7,0 12,0
BwmectumocTs OyHKepa, M 9,0 14,0
Maccac BB, 1 23,5 28,5

I[J'I}I AJOCTaBKH 3a00€4YHOr0 Marcpuaia nu MeXaHHSHpOBaHHOﬁ 3a00MKH CKBa-

KUH WCIOJIB3YIOT CIICIYIONINE CEPUIHO BBITyCKacMble 3a00C€YHBIC  MAaITHHBI
(tabu. 2.17).
Tabnuua 2.17

TexHoorn4yeckas XAdpaKTCPpUCTHUKA 3a00€YHBIX MAITHH

ITokazarenu Tun ManHe!
3C-1M 3C-2M
Jlnametp 3apsiKaeMbIX CKBOKUH, M 0,19 u Gonee 0,19 u Gonee
[ py30M0/1b€MHOCTB, T 5,0 11,0
[Ipon3BOIUTENHHOCTD, KI/MUH 1700 1700
Bmectumocth OyHKepa, M 4,0 8,4
Macca mMamuHbI ¢ 3a00MKOM, T 13,3 23,5

I[J'ISI OCYHICHHA B3PBIBHBIX CKBAKHWH HCIIOJIbB3YIOT OCYIIAIOINIMC MAlllMHBI

(Tabm. 2.18).
Tabnuma 2.18
TexHOMOTMUECKas XapaKTEPUCTHUKA OCYIIAFOITNX MAIITHH

Twumo manmmab!
Iloka3arenu MallInHa
YOC-250 MO-1 HUMKMA

Ba3oBsIit aBTOMOOMITE ['A3-6602 MA3-509A benrA3-540A
[Ipon3BOAUTENBHOCT®, 120-150 10 20 150-160
CKBQKHH B CMEHY
Ocyli1aeMble CKBaKHHBbI:

- T1IyOuHa, M 25 23 110 40

- TUAMETP, M 0,2-0,23 0,16-0,22 0,16-0,22
[IpuBOJT yCTaHOBKHU TUJPOHACOC KOMITIPECCOP
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2.13. CocraBieHne MpOeKTa Ha MaCCOBBIM B3PhIB

MaccoBblie B3pbIBHI 3aps/10B BB Ha kapbepax HE0OXO0AMMO MPOU3BOJUTH B
cootBercTBUU ¢ TpedoBanusiMu «EIIb npu BP» u «TumnoBoil MHCTpyKIMEN MO
0€3011acCHOMY MPOBEJACHUIO MACCOBBIX B3PHIBOB HA 3€MHOW MOBEPXHOCTU [3].

MaccoBble B3pBIBBI BBIIIOJIHSIOT IO MPOEKTaM, COCTOSIINM U3 TEXHUYECKO-
ro pacuera (cm. 1. 2.1-2.11) u rpaduueckoro marepuana (puc. 2.5); TaOIUIBI Ta-
paMeTpoB B3pBIBHBIX padoT (Tabin. 2.19); pacnopsiika TPOBEAEHUS MacCOBOTO
B3pbIBA.

B mosicHUTENBHOM 3amMCKe K TEXHUYECKOMY PAacCyeTy YKa3bIBAIOT: MECTO
IPOBEACHUS B3PbIBA; OOBEM B3PBHIBAEMOT0 0JIOKA; T€OJOTMYECKOE ONHUCAHME; Ha-
MMEHOBAHHE B3PBIBAEMBIX IOPOJA U UX IMAPAMETPHI CONMPOTUBIIIEMOCTH B3PBIBHO-
My pa3pylIeHHI0, OOBOJHEHHOCTh, OypOBOE M BBIEMOYHOE OOOpYJOBaHHE IS
JaHHOTO OJIOKa; PacCTOSIHUE J0 OXpaHSEeMbIX OOBEKTOB M MX XapaKTEPUCTHUKY;
IUaMETP CKBAXUH; HAaMMEHOBaHUE BB u cpencTB B3pbIBaHMS; TPOEKTHBIN YIEIIb-
HbII pacxon BB; mapaMeTpbl pacnonioKeHus 1 KOHCTPYKIHUIO 3apsIOB CKBaXKUH;
CXEMY KOpPOTKO3aMEIJIEHHOTO B3PbIBAaHWS M WHTEpPBAJIbl 3aMEIJICHHS; PaCXO]
B3PBIBYATHIX MATEPUAJIOB; PAAUYChI OIMACHBIX 30H; TPOYKE CBEICHHUS.

K nosicHutenbHOM 3amucke mpuiararoT clieayomui rpadhuueckuii MaTepuat:
IJIaH PacIOIOKEHHsI CKBAKUH Ha B3PBIBAEMOM OJIOKE; NONEpEeUYHbIe NpOodUIn Mo
B3PBIBAEMBIM CKBa)KMHAM; KOHCTPYKIMIO CKBa)XMHHBIX 3apsNOB C YKa3aHUEM
MeCTa PacroIOKEHUsI OOCBUKOB, CUTYAIlMOHHBIM IJIAaH MECTHOCTH C YKa3aHHEM
pa3MepoB OMACHBIX 30H, OXpaHSIeMbIX 00BeKkTOB, JIDII, KOMMyHUKaMi U Ap.,
CXEMY PACHOJIOKEHHS ITOCTOB OXPAHHOM 30HBI, MECT YKPBITHS B3PHIBHUKOB.

Pacnopsimok mpoBeneHus: MacCOBOTO B3pbIBA COCTABIISIIOT AJISI KOHKPETHOTO
0JIOKa C yKa3aHUEM JIaThl U BPEMEHU €ro nposeaeHus [3].

[IpoekT MaccoBOro B3pbIBAa YTBEPKIACTCS TEXHUYECKUM PYKOBOJIUTEIIEM
TOPHOTO NMPEIIPUATUSA U XPAHUTCA B JE€NaxX B3PBIBHOIO y4acTKa A0 ITOJHOM OTpa-
OOTKHM B30PBAHHOTO OJIOKA.
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Puc. 2.5. TexHomoruueckasi cxema B3pbIBHBIX paOOT
(rpaduueckuii MaTepras MPOEKTa MaCCOBOTO B3PhIBA)
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2.14. Opranuzanusa npoBEAECHUS MAaCCOBOTO B3phIBA

B3priBuateie Matepuansl (BM) Ha MaccoBblid B3pbIB BHINKMCHIBAIOT MO Ha-
pSAI-TTyTEBKE Ha CTapIIero B3pbIBHUKA (MacTepa-B3pbIBHUKA). [lonydenue u
NOCTaBKY B3PBIBUATHIX MATEPUAIIOB OCYUIECTBISIIOT B COOTBETCTBUU C «EIID
ipu BP».

JocraBinennsle BB pa3sMemaror o cKkBaXvHaM B KOJMYECTBE U accop-
THUMEHTE COTJIACHO MPOEKTY MaccoBOro B3phiBa. [locraBky BB u 3apsixanue
CKBAXMH MEXaHW3UPOBAHHBIM CIIOCOOOM MPOBOIST B COOTBETCTBUU C TPeOO-
BAHUSAMU JICVUCTBYIOIINX HA MPEANPUITAN UHCTPYKIUM.

Haxonsmuecs Ha 6;10ke BM 1 3apsikeHHbIE CKBaXKMHBI HEOOXOIUMO OX-
pPaHATH BOOPYKEHHON OXPaHOU WJIM MPOUHCTPYKTUPOBAHHBIMU Pa0OYMMU MPH
00s3aTEIbHOM HMCKYCCTBEHHOM OCBEIIeHWH B TEMHOE BpeMmsa. BM, Haxoms-
IIMECS Ha MOBEPXHOCTH, TOJKHBI OBIThH 3aIUIIEHBI OT aTMOC(EPHBIX OCAIKOB.
Oxpany BM u 3apsKEeHHBIX CKBaXXKMH, OCTABJIEHHBIX HA HOUYb, OCYIIECTBIISIOT
COTJIACHO JMCJIOKAIIMM MOCTOB, pa3pab0TaHHOW MO COIIAaCOBAHUIO C OpraHaMu
BHYTPEHHHX JEJ] JIMIIOM, OTBETCTBEHHBIM 3a MPOBEJCHUE MACCOBOTO B3PbHIBA.
Hecenue cnyxObl M0 OXpaHE JOJDKHO KOHTPOJUPOBATHCS B YCTAHOBJIECHHOM
nopsake. YUer caauu U npuém noj oxpany BM U 3apsiKeHHBIX CKBaXKUH ITPO-
U3BOJIAT 1O KHUTE MPOU3BOJIBLHOMN (hOpMBI, coriiacoBaHHoi ¢ MecTHbIM PT'TO.

BriBoa1 o€l 3a mpeiesibl OMacHOM 30HbI M BBICTABJIEHUE TTOCTOB OXpa-
HBI 3TOM 30HbI OCYIIECTBIISIOT:

o IpU 3JIEKTPUUYECKOM CIOCO0E MHULIMMPOBAHMS 3aps/ioB — MEpPeN
HAYaJIOM YKJIaJIKU B 3apsA]ibl 00€BUKOB C AJIEKTPOJAETOHATOPAMU;
o npyu B3peiBaHuM ¢ nomoiepto I — mepen HayanoM MoHTaxa

B3pPBIBHOW CETH.

[Ipu 3TOM B O01IEM CiTydyae HayajaioOM MOHTaXa CUMTAIOT COCMHEHUE BO
B3pbIBHYIO ceTh JIIII ABYX CKBa)KMHHBIX 3apsI0B, a IIPU MPOU3BOJCTBE KPYII-
HBIX MAaCCOBBIX B3PBIBOB B 3UMHHI NEPUOJ] BPEMEHU COIJIACHO MPOEKTY, CO-
riacoBaHHOMY ¢ ['ocroprexnaazopom Poccun.

[lociie OKOHYaHHMS MOHTaXa B3PBIBHOW CETH OTBETCTBEHHBIA PYKO-
BOJIUTENIb MAaCCOBOTO B3PhIBA, a MPHU MOJATOTOBKE HECKOJBKUX OJIOKOB — JIUIIA,
CIIEIMATLHO HA3HAYEHHBIE OTBETCTBEHHBIMU 3a 3apsi)KaHWE U MOHTAX B3PbIB-
HOW CETH OTJEIbHBIX OJIOKOB, JUYHO IPOBEPSIOT COOTBETCTBHE MOHTaKa
B3pPBIBHOW CETH MPOEKTHBIM CX€MaM KOMMYTAalMH, HAAEKHOCTh Y3JI0B M CO-
€IMHEHUH, MIPABUJIBHOCTh YCTAHOBKHU 3aMeINTENe. MexXy OTBETCTBEHHBIM
PYKOBOAUTENIEM MAacCOBOI'O B3pbIBA W JIMIIAMU, OTBETCTBEHHBIMHU 3a 3apsikKa-
HUE W TOJATOTOBKY OTACIBHBIX B3PBIBOB, JIOKHA OOECTICUMBATHCS HaASKHAs
JIBYXCTOPOHHSISI CBA3b.

OTBETCTBEHHBIN PYKOBOAUTEIb B3PbIBA, IMOJYYHUB MHUCHMEHHBIEC TOHECE-
HUSl JIUI], OTBETCTBEHHBIX 32 BBINOJHEHHUE OTJIEJbHBIX ONEpaluii, U yOeauB-
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IIUCh B BBIMOJIHEHUU MEPOIPUITHI, IEPEUUCICHHBIX B PaCHOpsIKe MPOBEIe-
HUSI MaCCOBOTO B3pbIBA, TAET YKa3aHUE HA B3PHIB.

[Ipu mpom3BOACTBE MacCOBOTO B3phbIBa 00s3aTEIIBHO MPUMEHEHHE 3BY-
KOBBIX CUTHAJIOB, KOTOPBIE JOJKHBI OBITH XOPOIIO CJBIIMIHBI Ha TpaHUIaX
OMacHOM 30HBIL. 3BYKOBBIE CHTHAJIBI MOJAIOTCS CHUPEHOW CTapIIMM B3PBIBHU-
KOM, a TIPU OJTHOBPEMEHHOU pab0Te HECKOJIBKUX B3PHIBHUKOB — PYKOBOJIUTE-
nem BP B ciienyromemM nopsiake:

o MEPBbIA CHUTHAI — NPEAYyNPEAUTENbHBIN (OIUH MNPOIOJKUTEb-
HBII). Bee monu, He 3aHAThIE 3apskaHUEeM U B3pbIBAaHUEM, JOJIKHBI OBITH y/ia-
JIEHBI 3a MPEJEIbl ONTACHOW 30HBI, 2 Y MECT BO3MOKHOI'O BXO/Ia B OITACHYIO 30-
HY JOJI)KHBI OBITh BBICTABJICHBI IOCTHI OXPAHBI;

o BTOPO CUTHAJI — 00€BOH (1Ba MPOAOIKHUTEIBHBIX), [0 ITOMY CHT-
Hay B3phIBHUK 3axuraeT Ol u ygansercs B yKphITUE WK 3a MPEIeIibl Orac-
HOM 30HBI, a MPHU IJIEKTPOB3PHIBAHUU — BKIIFOYAET TOK.

o TPETU cUrHal — OTOOM (TpH KOPOTKHUX) MOJAIOT IMOCJIE OCMOTpa
MecTa B3pbiBa, a B Cilydae OOHapy»KEHHs OTKa30B - IMOCJE€ UX JUKBUAAINH.
DTOT CUTHAJI 03HAYAET OKOHYAHUE B3PBIBHBIX PadOT.

[Tocne BbIMOTHEHMS B3pbhIBA OTBETCTBEHHBIM PYKOBOJMUTENH OPTaHU3YET
OCMOTpP B30pPBAHHOTrO OJIOKa C MPUHATUEM MEp, MPEAOTBPAIAIOIINX OTpaBIie-
HUE Ta3aMH IPOBEPSIONIETO NepcoHana. IIpm OoTcyTCTBMM OTKa30B OTBETCT-
BEHHBIN PYKOBOJMUTENH B3phIBA 1aéT yKa3aHUE O Mojave CUTHaia «0Toon». 1o
TOMY CUTHAJIy MOCThI OXPaHbl OMACHON 30HBI CHUMAIOTCS.

Jlonyck nroJield B Kapbep U K MECTY B3pbIBa MPOU3BOAAT COTJIACHO I0O-
PAIOKY, OPUHATOMY HA MPEANPUSATHUN, YTBEPKAEHHOMY TEXHUYECKUM PYKOBO-
IUTENEM Kapbepa, HO IMOCJE PacCEeMBaHMs MbUIEBOrO 00Jlaka U MOJHOTO BOC-
CTaHOBJICHUS] BUIUMOCTH. [Ipu oTpaboTke riyOOKHMX TOPU3OHTOB, TJE paHee
OTMEYaJIoCh 00pa3oBaHUE 3aCTOMHBIX 30H, JIOMYCK pabO4YMX K MECTY B3phIBa
pa3peliaeTcs riIaBHbIM UHKEHEPOM WM JIMIIOM, 3aMEHSIOIIUM €ro, Mocie Mo-
nyudenust uadopmanuu ot moctoB BI'CY 00 ananuze Bo3ayxa. Jlomyck mocToB
BI'CY BO BHYTpb 30HBI OLICIIJIEHUS] TPOU3BOJAUTCS HE paHblle 4yeM yepes 15
MHUHYT I10CJIE€ B3PbIBA.

KoHTposnp 3a HAIMYMEM OTKA30B ITOCJIE MACCOBOI'O B3pPbIBA, UX PETUCT-
panuio U JIMKBUJIALUIO HEOOXOAMMO OCYUIECTBISITH B COOTBETCTBUM C TpeOo-
BarusiMu EIIb ipu BP [2]. B memsix cBoeBpeMeHHOTr0 0OHapyKEHUsI paHee He
YCTaHOBJICHHBIX Je(eKTOB B3pbIBa (0TKa30B HemoiHO#M aeroHanuu BB, CU,
BBITOPAHUS U AP.) MAIIMHUCT 3KCKAaBATOPa B MPOLECCE BEIEMKU FTOPHOW MacChl
JOJIKEH CIIEIUTh 32 COCTOSIHMEM 3a00s1, a B cliydae OOHapy»KeHus Ie(deKTOB
B3pbIBA HEMEJIEHHO MPEKPATUTH pabOThI U COOOIIUTH 00 3TOM JIMILY TEXHUYE-
CKOT'O HaJ30pa JJIsl PUHATUS COOTBETCTBYIOIIUX MEP.

[locne yOopkum mOpOABl M3 B30OPBAaHHOIO OJIOKA BCE TEXHUKO-
SKOHOMMYECKHE MMOKA3aTENIH M0 B3PBIBY MOJIEKAT CUCTEMATUYECKOMY aHAIIH-
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3y. [Ipu 3TOM MPUHUMAIOT PEIICHUS 10 YTOYHEHUIO TTApaMETPOB PACIIOIOKE-
HUS CKBOKUHHBIX 3apsIOB B aHAJIOTMYHBIX YCJIOBHSX C IEIBIO JATbHEUIIETO
COBEPIIICHCTBOBAHUS OypOB3PHIBHBIX PaOOT.

DKCIEpUMEHTHI TI0 OTPEACIICHHUI0 TTapaMETPOB MAaCCOBBIX B3PBHIBOB Ha
IPEINPUATHN B KKIOM OTACITHLHOM CIydae MOXHO TMPOBOIUTH TOJIBKO TIO
nporpaMMe M METOJUKE, YTBEPKIACHHBIM TEXHUYECKUM PYKOBOJIUTEIEM Kaph-
epa.

2.15. Pacuet npou3BOJUTENBHOCTH OYPOBBIX CTAHKOB

CMeHHas IPOU3BOAUTEIBHOCTE OYPOBOrO CTAHKA:
n,,={T,-T,-T)T,+T,)", (2.88)

rae Il — NPOM3BOAUTENLHOCTE OypOBOrO cTaHka, M/cM; 1, — IPOIOIIKHU-
TenpHOCTh cMenbl (1., =8), 4; T, — BpeMs Ha BBIIOJHEHHE MOATOTOBHTEb-
HO-3aKJIFOYMTENLHBIX onepanuii B Teuenne cMensl (1,,=0,5-0,7), a; T, —

BpeMs Ha nmunble Hagoonoctw (1,,=0,15-0,3), u; T, — Bpems Ha BIIONHE-
HHME BCIIOMOTATENBbHBIX OMNEpalyii, NPUXONAIUXCA Ha | M CKBaKHHBI

(1,=0,04-0,006), u; T, — Bpems Ha BBIOJIHEHHE OCHOBHBIX OIEpalii, IIPH-
XOAAIMUXCsA Ha | M CKBaXKUHEL 4.

T, =1/v,, (2.89)

rne Vs — ckopocTh OypeHus ckBaxuHbl (s crankos Tuma CBIL: Vi =15-
18; CBP: Vs =16 - 30; CBY: V; =6 - 9), m/c.

CMeHHas NpOou3BOJUTEIBHOCTh MOXKET OBITh PACCUNTAaHA HA OCHOBE OIIbI-
Ta pabOTHI HA YTOJBHBIX pa3pe3ax:

11, .=65-0560_ +700d-3do_, (2.90)
CyTo4Hasi IPOU3BOJIUTEIIBHOCTh OypPOBOI'O CTaHKA, M/CYT:
Hcym.6 =4 61, , (291)

1€ Mgy, — 9UCII0 PAO0YNX CMEH B CyTKax (M, =3).

["otoBast MpOU3BOIUTEIHBHOCTH OYPOBOTO CTaHKA, M/TOJI:
H200.6 = cym.o Moo s (292)

1€ H,00 — YACIIO PAO0OUMX AHEH B rony (M.,0=230).
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Bormpocsl 111 caMOKOHTPOJIA

. HazoBuTe oCHOBHBIE MPUHIIUIIBI BHIOOPA OYPOBBIX CTAHKOB.
. HazoBure ocHOBHBIE ITpoMBbILIIEHHBIE BB, npuMensiemble Ha OTKpBI-

ThIX I'OPHBIX pa60TaX, " CpCACTBAa UX UHUITUHUPOBAHUA.

. HazoBute ocHOBHbIE (haKTOpBI, ONMPEACIAIONINE MPOEKTHBIN YJIEb-

HbIN pacxox BB.

. HazoBuTe OCHOBHBIE MapaMeTphbl PACIONOKEHUSI CKBAXKUHHBIX 3apsi-

JIOB.
3a cyeT 4ero MOXHO PEryJupoBaTh IIMPUHY pa3Baja B30pBaHHOMU
TOPHOM Macchl?

JlaliTe onpeniesieHUue «Ka4yeCTBY» MOJATOTOBKH MOPOJ] B3PHIBOM.

[To xakuM (hakTOpaM ONpPEAEAIOT HapaMeTPbl OMACHBIX 30H.
HazoBuTe cocTaB mpoeKTa Ha MacCOBBIN B3PHIB.

[IpuBeauTe mpuMEphl CXE€M KOMIUIEKCHOM MEXaHW3allMu B3PBIBHBIX
paodor.

10. HazoBuTe moCa€I0BaTEILHOCTh PA0OT MPU OpraHU3aIliK MPOBEIES-
HUS

MACCOBOI'O B3pbIBA.

11. Kak omnpenensitoT nponu3BOAUTEILHOCTh OYPOBBIX CTAHKOB?

Juteparypa: [1, c. 10-16, 18-19, 25-51; 2, c. 4-43, 81-214; 3, c. 17-70;

4, c. 43-69; 8, c. 48-109; 6, c.141-230; 9, c. 65-150].
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3. UI3BYYEHUE TEXHOJIOIT MYECKUX CXEM
BBIEMOYHO-IIOT'PY30OUHbBIX PABOT
OAHOKOBIIOBbBIMHU DKCKABATOPAMU

3.1. O0wme cBeneHus

HemnocpencteenHast pa3paboTka TOpHBIX MOPOJ B Kapbepe, Mpe-
CTaBJIsAtOIIasl OO0 BBIEMKY M MOTPY3KY B CPEACTBA TPAHCIIOPTA MU OT-
BaJI, HA3bIBACTCSI BHIEMOYHO-MIOTPY30UYHBIMU pabOTaMU WJIM SKCKaBalMEn
ropHo maccel. J[Jis MexaHu3aIuu 3TOro mpoiiecca Hanbojee 4acTo Mc-
MOJIB3YIOT OJHOKOBIIIOBBIE SKCKABATOPHI UKJIUYHOTO JEUCTBUS.

9KCKaBaHI/IOHHLIC MalllMHBI ABJIAIOTCA, KaK IIPaBUJIO, OIPCACIIAIOIINMHA B
KOMIUICKTC I'OPHLIX M TPAHCIIOPTHBIX MAIINH TCXHOJOTMYCCKOI'O ITOTOKA. Ilo-
3TOMY BBIOOP OCHOBHOT'O BBIEMOYHO-TIOTPY30YHOTO 00OpYIOBaHUS, OT KOTO-
pPOTo B 3HAYMTEIHHOHN CTETIEHU 3aBUCST TEXHHUKO-DKOHOMUYECKHE TIOKa3aTeNn
p3.3pa6OTKI/I MCCTOPOKACHUA, ABJIKACTCA BaKHBIM JTAIllOM IIPH ITPOCKTHUPOBA-
HUM Kapbepa.

[Tpon3BOANTEIBHOCTh AKCKABAIMOHHBIX MAIMH 3aBUCUT OT Kade-
CTBA MOJITOTOBKHU SKCKABUPYEMBIX TTOPO/I, TPAHCTIOPTHOTO 000PYAOBaAHUS,
KJIMMaTU4eCKUX ycioBuil u Ap. Ho ocoboe BiusiHuE HA MPOU3BOIUTEINb-
HOCTh BBIEMOYHO-TIOIPY30YHBIX MAIlIMH OKA3bIBAIOT MapaMETPhl IKCKaBa-
TOPHOTO 320051 U MPUHSTON TEXHOJIOTUU Pa3pabOTKHU MECTOPOKICHUS.

3.2. TeXHOIOTHUYECKHE TapaMETPhI SKCKAaBATOPOB

OCHOBHBIMH TEXHOJIOTHYECKUMHU napamMeTpaMu OJHOKOBIIOBBIX 3KCKaBa-
TOPOB SIBJISIOTCS: BMECTHMOCTH KOBIIA, rabapuThl, Macca, MPeooIeBaeMblil
YKIIOH, yJeIbHOE JaBiieHHe u paboure mapamerpbl. K pabounm mapamerpam
HKCKaBaToOpa OTHOCAT PauyC M BBICOTY YEpPIAHUS U Pa3rpy3Ku, MIyOMHY KO-
nanus (puc.3.1).

Paouyc uepnanus (R,) — ropu3oHTaIbHOE PACCTOSHUE OT OCH Bpa-
IIEHUST DKCKaBaToOpa A0 PEKYIIer KPOMKHU KOBIIIA.

Paouyc wepnanus na 2opusonme ycmanoéxu sxckasamopa (Rqy) —
MaKCHMaJIbHBIN paglyC YepIlaHus Ha YPOBHE YCTAHOBKH dKCKaBaTOpA.

Bvicoma uepnanus (H,) — BepTUKaJIbHOE PACCTOSHUE OT TOPU3OHTA
YCTAaHOBKH DKCKaBaTopa J0 PEXKYIIeH KpOMKH KOBIIIA.

I'nyouna xonanus (H,) — BepTUKaIbHOE pACCTOSHUE OT FOPU30HTA
YCTAHOBKH JKCKaBaToOpa J0 PEXKYIIeH KPOMKH KOBIIA MPH HIDKHEM 4ep-
TIaHWUH.
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[TapameTpbl OJHOKOBIIIOBBIX 3KCKABATOPOB

ITokazarenn

Tun

OKI'-5A

OKTI'-81

DKT-6,3yc

OKTI -4y

OKI'-12,5

OKT-6,3y

BmecTtuMocCTh KOBIIIA,

3
M

5,2

8

6,3

4

12,5

6,3

JlnuHa cTpensl, M

Haubonbiuit paguyc
YyepIIaHusl Ha TOpH -
30HTE€ YCTAHOBKH
JKCKaBaTtopa Ry, M

9,04

12,2

13,5

14,49

14,8

214

Pagnyc yepnanus
Rqrnaxs M

14,5

18,4

19,8

23,7

22,5

35

BricoTa yepnanus
quaxa M

10,3

13,5

17,1

22,2

15,1

30

['myOuHa komaHus
Himax, M

Paguyc pasrpysku
Rpmaxs M

12,3

16,3

17,9

22,1

19,9

33

BricoTa pasrpys3ku
Hpma)b M

6,7

8,6

12,5

17,5

10

25

Bricora HanopHoro
Bayia H,;, M

8,6

8,6

8,6

8,6

8,4

8,4

Paaunyc pasrpy3ku
upy Hypax, M

11,8

15,6

16,5

18,6

19,5

26,5

Panuyc Bpamenus
Ky30Ba R, M

5,25

7,78

7,78

7,78

10

10

CkopocTb nepeaBu-
JKEHUS, KM/4

0,55

0,42

0,42

0,42

0,43

0,43

Macca
JKCKaBaTopa, T

190

370

380

365

658

676

[TacnopTHas npo10:i-
KUTEILHOCTh  pado-
Yero mukia t,, c,
[P yTJie TOBOPOTa
AKCKaBaTopa:

- Ha 90 rpan

- Ha 120 rpan

23

26

28

30

28

35




Tabnuua 3.1

PKCKaBaTopa

SII- | BUI- | DUi- | Bii- | dil-
IKE-107) OKI-15) OKI=201 0,560 | 1500 | 20/90 | 40/85 | 100/100
10 15 20 10 15 20 40 100
70 90 90 85 100
12,6 15.6 15.2 - ] ] ] ]
97
18.4 22.6 22.1 66.5 83 83 82
13,5 16,4 17.9 ] ] i ] -
35 025 | 425 40 47
97
16,3 20 20 66.5 83 83 82
43
8.6 10 115 275 | 393 | 385 33
8.6 8.4 _ ] ] ] ] -
15.4 19.5 18,2 i ] i - ]
7.7 10 9.6 15 18.5 197 | 215 | %78
0,42 0.43 0.9 0.2 008 | 008 | o008 | ©0%
395 672 1060 740 | 1695 | 1740 | 3200 | 19309
26 28 28
52 60 60 60 60
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Paouyc pasepysku (R,) — TOpPU30HTaNbHOE PACCTOSHHUE OT OCH
BpAILICHUSI SKCKaBATOPA JI0 CEPEIMHBI KOBIIIA B MOMEHT Pa3rpy3KHu.

Bvicoma pasepysku (H,) — BepTUKanbHOE pacCTOSIHUE OT TOPU30H-
Ta YCTAaHOBKH HKCKaBaTOpa 10 HMKHEH KPOMKHU OTKPBITOTO JTHUIIA KOBIIA
IIPHU pa3rpys3Ke.

PabGoumne mapameTphl SKCKaBaTOpa 3aBUCIT OT JJIMHBI U yria Ha-
KJIOHA CTpEJIbl U pYKOSTU (CM. TaOJ. 3.1) U MOTYT ObITh MUHUMAJIbHBIMU
(min) u MakKCUManbHBIMHU (Max).

3.3. Tunbl 3200€B

Paznuuator Tpu THma 3aboeB: mopuyegoii (OOKOBOM), mynuxoswiil
(TpaHIuENHbIN), ppormanvHblil (IPOAOIBHBIN).

Haubonbliiiee pacnpocTpaHeHre NoJydusi mopyesou 3a00U, MpHU KOTO-
poM o0ecreurnBaeTCsi MaKCUMalbHasl MPONU3BOIUTEILHOCTh YKCKAaBaTOPOB. ITO
0O0BsICHSIETCSI HEOOIBIIUM CPEAHUM YTJIOM MMOBOPOTA IKCKABATOPA K pa3rpy3ke
(ae 6omee 90 rpagycoB), ya0OHOW TOJaYeil TPAHCIIOPTHBIX CPEJCTB IO ITO-
IPY3Ky U MUHUMAJIBHBIMH MPOCTOSIMU TIPH MEPEMEIICHUH W HapalluBaHUU
TPAHCIOPTHBIX KOMMYHUKALIH.

Tynukoswiii 3a601 TPUMEHSIOT TIPU MPOBEICHUH TPAHIIEH.

Dpormanvublil 3a001 UCTIONIB3YIOT PEAKO, B OCHOBHOM TP pa3padoTKe
pasHOpoAHBIX 3a00eB. [Ipu 3TOM THIIe 3a00€B M3-3a OOJBIIOr0 CPEAHETO yriia
MOBOPOTa AKCKABATOPa K Pa3rpy3Ke, Majol MUPUHBI 3aX0JIKH, YaCTOTO Tepe-
MEIIEHUs JKCKaBaTopa W TPAHCIOPTHBIX KOMMYHHUKAIMN MPOU3BOIUTEIh-
HOCTh IKCKaBaTOpa SIBJISETCS HU3KOM.

[To B3auMHOMY pacrnoJIOKEHHUIO0 320051 U TOPU30HTA YCTAHOBKH IKCKa-
BaTOpa Pa3iMyaloT CJIEAYIOIIUE CIIOCOOBI BHIEMKHU: C BEpXHUM YepraHueM (a,
0); C HWKHUM 4YepIiaHueM (B); CMeIIaHHbIM ueprnanuem (T) (puc.3.2).

AHaJIOTUYHO Pa3iMyar0T U CIOCOObl MOTPYy3KHU: HUXKHIOW (puc.3.2, a,
B); BepxHIOI0 (puc.3.2, 0) u cmemanunyt (puc.3.2, r). CMmenianHas norpyska
OJTHOBPEMEHHO WJIM TIOOYEPEIHO BKIIIOYACT HIDKHIOI M BEPXHIOI MOTPY3KY
Ha TPOMEXKYTOUYHBINA TOPU3OHT.

o 5

})
1y

Puc. 3.2. CiocoObl BBIEMKHU U MTOTPY3KHU
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3.4. Tumsl 3aX000K

B pesynbTaTe mepemerieHus 3a00€B B Mpeienax OMpeaeIeHHOTO yJacT-
Ka pa3Bajia B3OPBAHHOW TOPHOM MAacChl WJIM MacCHBa IMOCIIEOBATEILHO OTpa-
0aTBIBAIOT MOPOIAHBIE TTOJIOCHI, KOTOPHIC HA3BIBAIOT 3aX0IKAMHU.

[To pacnosioxKeHUI0 OTHOCUTENILHO (PpoHTa pabOT Ha YCTyIE 3aXOIKU
paszensoT Ha HpoJoJibHbIe (pUC. 3.3, a), OpUEHTUPOBaHHBIE BAOJb (PpOHTA
paboTt yctyna; nonepeunsie (puc. 3.3, 0), OpUEHTUPOBAHHBIE BKpECT (PpoHTa
paboT ycTymna; nuaroHainbHbie (puc. 3.3, B), OpPUEHTUPOBAHHBIC IO/ YIJIOM,
MeHbIUM 90 rpagycoB K GpoHTY padoT ycTyna (puc. 3.3).

v V1 j

- - - -
— - - oo )
- - - E b
-
-

1 0L OO [
150§ OS¢
1 g W i 5

Puc. 3.3. Tumnsl 3aX010K 10 OTHOIICHUIO K (PpOHTY padOT HA yCTYIIE:
a — IMPOIOJIBHBIC, 0 — IMOIICPCUYHBIC, 6 - JTUAI'OHAJIbHBIC

[IpoonbHBIE 3aXONKM NMPUMEHSIOT IIPU BCEX BUIAX TPAHCIOPTA, IOIe-
pEeUHbIE - IPY ABTOMOOMJIILHOM M KOHBEMEPHOM, AMArOHAJIbHBIE - MPHU KEJe3-
HOJIOPO’KHOM U aBTOMOOMJIBHOM TPaHCIIOPTE.

ITo mupuHe 3axoaku AeiasiTcs Ha y3kue (puc. 3.4, a), IMIUPOKUE
(puc. 3.4, 6) u HOpMasbHbBIE (puc. 3.4, B).

4,=05+10)R,; A4,>L7R,; A=05+1L7)R, 3.1
o B
] ﬁ/‘T Vi
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3 1o
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1 g W i > )

Puc. 3.4. Turmsbl 3aX010K B 3aBUCUMOCTH OT UX IIUPHUHBIL:
a — y3Kkue; 0 — IUPOKKUE; B - HOPMaJIbHbIE
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B HOpManpHBIX 3aX0/KaX BBIEMKY IOPOJIBI MPOU3BOISAT MPU MOCTOSHHOM
MOJIOKEHUW OCH JIBMXKEHHS IKCKaBaTopa Mo JJIMHE 3aXOJKU U PariOHAIbLHOM
HCIIOIB30BAHNH HX Pabounx mapamerTpoB. VY3kue 3axoxku, korma A, < A,
OTJIMYAIOTCS OT HOPMAJIbHBIX HEMOJIHBIM UCIIOJIL30BaHUEM pabOUYUX Mapamer-
poB 3kckaBaTopoB. Llupokue 3axonku (A,, > A) xapakTepusyrorcs nepeMeH-
HBIM TOJI0KEHUEM OCH JIBUKEHUSI DKCKABATOpa B IUIAHE MO JJIMHE 3aXOJKH.

3.5. Bujibl BBIEMOYHO-TIOTPY304YHBIX PaboT
B mpomecce skciutyaTallii MECTOPOXKAEHUSA TOJIE3HOIO HMCKOMAEMOTO

BBITIOJTHSIFOT CJICTYIONINE BUIBI BEIEMOYHO-ITOTPY30YHBIX pabOT COTJIACHO 3a-
nanuto (puc.3.5).

a) - Weny | ) WeaH -
*0 5 \ 5 ‘
-h \5
< %
\/\
OC)) X Agsp
-2h : § \¢ | 6/ 6
| A 5\ 3 /4/5 A_
‘% . Bp w‘;n \_j /L’ ; Be - ?
\\
AN

Puc. 3.5. ITociaenoBaTeIbHOCTh BBIMOJHEHUS BCKPHIITHBIX Pa0OT B Kapbepe

B nauane pa3paboTku IpeACTOUT MPOBEACHUE PA3pE3HON TpaHIIEH IO
HaHOCaM TYMUKOBBIM 3a00eM [ (puc.3.5, a). 3aTeM OCyIIECTBIISIIOT OTTOH OOp-
Ta M0 HaHocaM 00KOBbIM 3a00eM 2. [Ipu co3gaHuu JOCTATOYHOTO ONEPEKEHHUS
TUX pabOT HAYMHAIOT PabOTHI MO MPOBEACHUIO Pa3pe3HON TpaHilieu 3 1Mo Ko-
PEHHBIM TIOPOJIaM, C ATOM IEJIbI0 OCYIIECTBIISIIOT UX MPEIBAPUTEIHHOE PhIX-
jaeHue OypoB3pBIBHBIM criocoooMm. [Ipu mnpuMeHeHuu 3Kene3HOAOPOKHOIO
TpaHCIIOPTa 3KCKAaBaTOp B pa3pe3HOil TpaHilee padoTaer, Kak IpaBUio, C
BEpPXHEHN MOTPY3KOM, TP aBTOMOOMIIBHOM TPAHCIIOPTE — C HUYKHEH.
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B pe3yabTaTe mOAroTaBIMBAIOT K BBIEMKE IUTACT MOJIE3HOTO MCKOIMAeMO-
ro, 0OTpabOTKy KOTOPOT'O OCYIIECTBISIOT OOKOBBIM 3a00eM 4. OTHOBPEMEHHO
HayuHaT paboTsl (puc.3.5, 6) mo OoTroHy O60pTa MO KOPEHHBIM MOPOAAM J.
[Ipu »TOM B pe3ynbrate OOypHBaHUS W B3pBIBAaHUS OypOB3PBIBHOM 3aXOJIKH

HIAPUHOU A56p dbopmupyeTcsi pa3Bajl B3OPBAHHON TOPHOM MacChl MIUPUHOU

B, xoTopslit 0TpabaTEIBalOT SKCKaBaTOPOM OOKOBBIM 3ab0eM 6. IIpu mocra-
TOYHOM OTIEPEKEHUH PabOT MO OYEePEAHOMY YCTYITy BHOBh HAUMHAIOT PAOOTHI
0 TIPOBEJICHUIO PA3pPE3HOM TpaHIIeH 3 Ha HUXKEJIEKAIIeM TOPU30HTE U T.1I.

3amanremM mpeaycMaTpuBaeTcs MO0 MCIOJIb30BAaHWE HAa OTrOHE OopTa
N0 CKaJIbHBIM TOpOJaM B OOKOBOM 3a00€ 6 IO B30pBaHHON TOpHOM Macce
KOHKPETHOM MOJIeNIM 3KCKaBaTopa, JUOO 3aJaeTcs BHICOTA YCTyMa IO CKajlb-
HbIM nopogaM. COOTBETCTBEHHO CTYJACHT JOJKEH JMOO 0OOCHOBAaTh BhI-
COTY yCTyTa [0 MacCUBY CKaJIBHBIX IMOPOJI IJIs 3aJaHHON MapKH dKCKaBaTopa,
1160 moao0paTh MapKy 3KCKaBaTopa Jijisi pabOThl HA YCTYIIE MO CKaJbHBIM T0-
poJiaM MpH 3aIaHHON BBICOTE YCTYTIA.

[Ipu 5TOM 000CHOBBIBAIOT MIMPUHY OYPOB3PHIBHOM 3aXO0JKH MO MAaCCUBY
CKaJIbHBIX MOPOJI U HEOOXOAMMYIO IIMPUHY pa3Bajia, IPU KOTOPOM obecreun-
Baercs 3 exkTuBHag padoTa 3KckaBaTopa. Ha ocHOBaHMM 3TOT0 MO METOJIUKE,
W3JIO)KEHHOW B pazi. 2, ONpeNessioT napameTpbl OypoB3phIBHBIX paboT, obec-
MEYMBAOININE KaueCTBEHHYIO MOATOTOBKY MOPOJA. PacCUMThIBarOT TpeOyeMyro
MIUPUHY padoyell MIOMAIKH M0 CKATHHBIM MTOPOIaM.

3aTeM BBIOMpPAIOT MapKy »3KCKaBaTtopa [Jisi TMPOBEACHUS Pa3pe3HOU
TpaHIen 3 U BeJCHUs TOOBIUHBIX PaboT B 3a00€ 4. YCcTaHaBIMBAIOT MapameT-
pBI TPAHIIEH U JOOBIYHOTO 3a005.

[IpuHuMarOT 3KCKaBaTOp AJiA pa3padOTKU PHIXJIBIX OTJIOXKEHUM, ycTa-
HABJIMBAIOT MTapaMeTPbl TOPILIEBOrO 2 U TYNMUKOBOTO / 3a00€B 3KCKaBaTOpa IO
TUM mopojaam. [Ipu BEIOOpe MapKu dKCKaBaTopa Il Pa3IMYHBIX THIIOB ITO-
pon cTpeMAaTcs K yHU(HKanuu obopynoBaHusA. ONpenensioTcs mapameTphbl
pabouel MIOIIAAKU M0 HAHOCAM.

C yueTom NmpUHATOTrO 000pyAOBaHUs, 0COOCHHOCTEN pabOThI SKCKaBaTO-
POB B Pa3IMYHBIX 320051X ¥ CBOWCTB MOPOJI OMPEACIISIIOT YaCOBYIO, CMEHHYIO U
rOJIOBYIO MTPOU3BOIUTEIHLHOCTH YKCKABATOPOB.

Hwxe mpuBeneHa MeToAuka pacyeTa nmapaMmeTpoB 3a00€B Il MeXaHUve-
CKUX JIOIAT Y JIPArJIaiHOB.

3.6. TexHonOrn4eCcKne CXeMbl BBIEMKH MOPOJI MEXJIOIATAMH
B TOPIIEBOM 3a00€

Pacuer mapamMcTpoOB 3a00€B TEXHOJIOTHYECKUX CXCM, YKA3aHHBIX Ha
puc. 36, 3dKJIIOYacCTCA B OIIPCACICHUN BBICOTHI YCTYIIA, IIUPUHBI 3aXOOKHU, YI'-
JIOB OTKOCa YCTylla M IIapaMCcTpOB MCCTA PACIIOJIOKCHHUA 3JKCKaBaTOpAa.
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JI1s1 Bcex MpUBEJICHHBIX TEXHOJOTHUECKUX CXEM (PaKTUUYECKHUE PagnycC
YepIaHus U painyC pa3rpy3Ku OMPeaesioT o GopMynam:

R, =(0,7-0,8) Rymax;, R, =(0,8-0,9) Ry, - (3.2)

IIpu 5TOM KCKABaTOpP YCTAHABIMBAIOT HA PACCTOSHHUH Ry, OT HIDKHEH OPOBKH
yCTyma.

3.6.1. Cxema paOoThl MEXJIOTIATHI C HUYKHEN MOTPY3KOi TOPHOM
MAaccChl B CPEACTBA TPAHCIIOPTa IPpH pa3paboTke MATKUX Topo (puc. 3.6, a)

Bricora ycrymna, m:
o MaKCUMaJIbHas 110 YCJIOBHIO IPEAYyNPEKIECHUS 00pa30BaHNs HaBU-
CEH U KO3BIPbKOB

hHmax < Hltmax . (3'3)
L4 MHUHHMAJIbHAA 110 YCJIIOBHUIO HAIIOJJHCHHA KOBIIIA SKCKaBaATOpa

rne H,, — BeICOTa pACMOJOKEHHWS HAMOPHOTO Bajga JKCKaBartopa (cMm.
Tadm. 3.1), m.

[IInpuHa 3aX00KH DKCKABaTOpa:

A,=15R,. (3.5)

rac A— IIUPHUHA 3aXO0JKH 3KCKaBaTopa, M.

YIJIBl 0TKOCA YCTYIIA, TPal;:
e ycroiuuseii &,, =35 - 45; padounit &, =70 - 80. (3.6)

3.6.2. CxeMa paOOThl MEXaHUUYECKOU JOMaThl C HUKHEN MOrpy3KO ropHOM
Macchl B CpEJICTBA TPAHCIIOPTA MPHU Pa3pabOTKE B30OPBAHHBIX MOPO/T

[TapameTpsl 320051 SKCKaBaTOpa 3aBUCSAT OT BBICOTHI U LIMPHUHBI pa3Bajia
B30pPBaHHOI TOpHOI Macchl. OOBIYHO pa3Bajl yOUpaIOT B OJUH WIH JIBA IPOXO-
Jla DKCKaBaTopa.

Bricora ycryma, m:

3 B MaccuBe KopeHHbIX nopoa 2 < 1,5 Hax: (3.7)
e BpasBane h = h,< Hpux, (3.8)
rie 1, — BeIcOTa pasBaia, M.
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[IIupuHy 3aX01KH B MacCHBE MPUHUMAIOT TaKOW, YTOOBI IIMPUHA pa3Bajia
B30PBAHHOM TOPHOM Macchl ObLIa PaBHOW WM KPAaTHOW IMUPUHE 3aXOJKH
AKCKaBaToOpa Mo pa3Baity, KOTOPYIO ONpeAesstoT mo ¢popmyre (3.1).

VYrIbl 0TKOCA yCTyIa, Tpaj:

_ 40O
® B MAacCHBE KOPEHHBIX TIOPOJ - yCTOW4MBBIH &) = 60 ,
" 0
- pabounit & =757 ;
e B pasBaje - ycroiumBbii &, = 35-40,

- paGoumit & =50" (3.9)

3.6.3. Cxema paboThI MeXJI0MaThl C BEpXHEH MOTPY3KOM TOPHOM MaccChl B
CpeACTBa TpaHCIOpTa MpHU pa3paboTke MATKUX Mopo/ (puc. 3.6, B)

Bricorta ycryma, m:
®  MaKCHMaJbHAs MO YCJIOBUIO MCIIOJIb30BAHUS MAKCUMAJIBHOM BBICO-
TBI Pa3rpy3KU HKCKABaTOpa

hﬂmax < p.max — he — e, (3-10)
L MHUHHMAJIbHAA 10 YCJIOBHIO HAIIOJHCHHA KOBIIIA OKCKaBaTopa

rae /1, — BBICOTA TPAHCIOPTHOTO CPEJICTBA, M; € — OE30MaCHbIH 3a30p MEKITY
OTKPBITHIM JTHHIIEM KOBIIIA SKCKaBaTopa M Ky30BOM TPAHCIIOPTHOTO CPECTBA

B MoMeHT pasrpysku (e = 0,7-1,0), m.

Panuyc pasrpysku, m:

R,>R, +h,ctg @, +2,, (3.12)
Trac Zm — PacCCTOAHHC OT BerHeﬁ 6pOBKI/I yCTylna a0 oCHu TpaHCHopTHOﬁ
II0JIOCHI, M.

Z,=h/(cga, —cga,)+0,5T, (3.13)

rae 1 — mupuHA TPAaHCIOPTHOM MOJOCKL, M (CM. pasa. 4).

IIpuyem ecnu R, MeHbllle, 4eM IpaBasi 4acTh BbIpaxkeHus (3.12), To He-
00X0JMMO YMEHBUIUTh BBICOTY YCTYTIa UM 3aMEHUTh IKCKABATOP.

[IInprHy 3aXOAKH U YIJIbl OTKOCOB YCTyIla OIPEAEIISIOT COOTBETCTBEHHO
o ¢popmynam (3.5) u (3.6).
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JIaHHYIO TEXHOJIOTUUYECKYIO0 CXEMY MOXHO TaKXe€ MPUMEHSTH JJIsl pa3pa-
OO0TKH B30pBaHHBIX MOPOJ. B 3TOM cilydae BBICOTY yCTyIla B MacCHBE OIpeEe-
asitoT o popmynam (3.10) u (3.11), mupuny 3axoaku — 1o (3.1), yribl OTKO-
ca ycrymna — o (3.9).

3.6.4. Cxema paOOThI MEXJIONATHI C HUKHEN pa3rpy3Kod TOpPHOM
Macchl B oTBa (puc. 3.6, r)

CxeMy NMpUMEHSIIOT Kak MpU pa3pabdOTKe MATKUX MOPOJ], TaK U pa3py-
IIEHHBIX MOPO/I.
Bricora ycryma:

. o HaHocaM 2/3 H < h,, < H oy (3.14)

o 110 B30PBaHHBIM KOPEHHBIM Nopojam /i = hp < Hpax. (3.15)

IupuHy 3aXOAKK W YTIIbI OTKOCA YCTyMa IO HaHOCaM OIPEACIISIOT CO-
OTBETCTBEHHO 110 opmysiam (3.5) u (3.6), MO0 KOPEHHBIM MopoaaM — 1o (pop-
mynam (3.1) u (3.9).

3.7. IlapameTpsl pabouei MIoMaaKu

[Ipu onmpeneneHun mapameTpoB padoyvel MIOMIAAKU CIEAyeT UCXOIUTh
13 TOT0, YTOOBI ee muprHa OblJJa MUHUMaIbHON. UeM MeHbIle mupruHa pado-
Yei IUIONIaIKK, TeM MEHBIIE TEKYIIHH KO3(PQPHUIIMEHT BCKPHIIIN, a 3HAYUT H
MEHBIIIe Ce0ECTOMMOCTh JTOOBIYH €TMHHUIIBI TTOJIE3HOTO NCKOITaeMOTO.

[Hupuna padboueit momaaku (puc.3.7):

o 1o HaHocaM (puc. 3.7, a)
Ul =Zy +H+T+C+A,; (3.16)
o 110 B30PBAHHBIM CKaJIbHBIM Mopojaam (puc. 3.7, 6)
ur,, = zZ,+1+7+C+B5B, (3.17)

rne Z,;, Z; — 6epma 6€30IaCHOCTH COOTBETCTBEHHO I10 HAHOCAM M CKAJIbHBIM
noponam, M; I/ — mumpuna paGodel MIOIWAAKK IS Pa3MEIICHUS JOIOIHHU-
TensHOro obopynosanus (I = 5-6 ), m; T - mupuna TpaHCIIOPTHOM OIOCKI
(nns aBroTpancnopra 1 = 7; mis skenesHomopoxkHoro Tpancnopra 1 = J),
m; C — paccrosHue oT HMXKHeH GpOBKM pasBana (YCTyna) [0 TPaHCIIOPTHOM
nonocst (C = 0,5-1,0), m; B, — mupuna passana (cm. pasz. 2), M.
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Puc. 3.7. Cxema K onpeie/ICHUIO IITUPUHBI pabouell IIIOa KK

bepma Ge3omnacHocTu:
® TI0 HAaHOCaM

Z,=h,(ctg,, —ctg, )= 3; (3.18)

® 110 KOPEHHBIM TOPOJIaM

Z;=h(ctg, —ctga)> 3. (3.19)

3.8. TexHomorn4yeckne cxembl BEIEMKH ITOPO MEXJIOaTaMu
B TpaHIIEITHOM 3a00€

[Ipu mpoBedaeHUM TpaHIIEH HCIONB3YIOT CIEIYIONAE CXEMBl PabOTHI
MEXaHUYeCKHUX Jjiomnar (puc. 3.8).

JlaHHBIE TEXHOJIOTHYECKUE CXEMBbI MOKHO MPHUMEHSTh KaK MPH MPOBEIC-
HUW TPaAHIIICH 10 HAaHOCaM, TaK W MO KOPEHHBIM mopoaaM. OCHOBHBIMH Mapa-
MeTpaMH TPaHIICHHOro 32005 SBISIOTCS: ITUPUHA TPAHIICH 10 HU3Y, €€ TIIy-
OWHa M YTJIBI OTKOCA, a TAK)KE MECTO PACIOI0KEHHS IKCKaBaToOpa B TPaHIIIEE.

Kak mpaBuiio, 3KCKaBaTOp YCTAaHABIMBAIOT IOCEPEAWHE TpaHIICH, a
bakTHYeCKre paguyc YepIaHus U paguyc pa3rpy3Kd HAXOAATCS B Mpenesiax,
onpeaesiemMbix mo hopmyiie (3.2).
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3.8.1. Cxema paboThI MexJ0NaThl B TPAHIIEHHOM 3a00€ C HUXKHEU
MOTrpy3KOM TOPHOM MacChl B cpelicTBa TpaHcmopTa (puc. 3.8, a)

CxeMy TPUMEHSIOT B OCHOBHOM C HCIMOJIb30BAHHMEM aBTOMOOWJILHOTO
TPAHCIIOPTa, PEXEe — C MPUMEHEHUEM KOHBEHEPHOTO M >KEJIe3HOAOPOKHOTO
(puc.3.8, a).

[Ipu mpoBeneHnn TpaHIEH MO0 HaHOCAM €€ TIIyOWHY M YIJIBl OTKOCa OIl-
penensitoT o ¢popmynam (3.3) u (3.6), Mo KOpEeHHBIM MOpoAaM — Mo Gopmy-
aam (3.7) — (3.9).

[[IupuHa TpaHiIen NO HU3Y, M:

o 110 BO3MOXKHOCTSIM DKCKaBaTopa:

MHUHHUMAJIbHAaA
Brmin = 2 (R + m); (3.20)
HOpMaJibHas
Br=2 Ry; (3.21)

. 1o TpeOOBaHUIO aBTOTPAHCTIOPTA!
IIpU METJIEBOM cXeMe MoJaul aBTOCaMOCBaJIOB

BT.nesz =2 (Ra + 0:5ba + l’l’Z) ) (3-22)
IIpu TYHHKOBOfI CXEMC I10Ja4n aBTOCaMOCBAJIOB

Brwwm = Ra + 0,5b, + 0,51, + 2m (3.23)

rne R, — pagmyc BpaieHus Ky3oBa sKckaatopa (cM. Tabm.3.1), m; m - 6e30-
MAcHBINA 3a30p MEXAYy Ky30BOM 3KCKaBaTopa WJIM aBTOCAMOCBalia M HIDKHEU

oposkoii ycryna (m = 0,5-1,0), m; R,- paanyc noBopoTa aBTOCaMocBana
(cM. Tabmn. 4.1), m; b, - mupuna aBTocamocpana, M (cMm. Tabx. 4.1); [, - nnuna
aBTOcaMocBaia, M (cM. Tad. 4.1).

[upuny TpaHiien oOBIYHO MPUHUMAIOT MUHUMAJIBHON MO TpeOOBaHHIO
aBTOTPAHCIIOPTA U BO3MOXHOCTSM 3KCKaBaTopa.
[Ipu HEoOXOAMMOCTH ILIMPUHA TPAHILIEU MOXKET ObITh yBenWueHa. B
ATOM clly4yae 3KCKaBaTOp MEPEBUTAETCs 3UI3aroo0pa3Ho WM TPAHILIEIO Mpo-
BOJAT KOPOTKUMU MTONIEPEUHBIMHU 3aX0KAMH.

3.8.2. Cxema paboThl MEXJIOMATHI B TPAHIIIEHHOM 3a00€ C BEpXHE
MOTPY3KOM TOPHOM MacChl B cpejicTBa TpaHcmopTa (puc. 3.8, 0)

Jannas cxema HanOonee 3¢(HEeKTUBHA C HCIOJb30BAaHUEM >KEJIE3HOI0-
POKHOT'O TPaHCIIOPTA.



66

[IupunHy TpaHiien NOHU3Y omnpenenstoT no Gopmynam (3.19) — (3.22),
rIIyOMHY TpaHIIEW W €€ YIJIbl MPU MPOXOJKE M0 HaHOocaM — Mo (opmyiam
(3.3), (3.6), npu npoBeIcHUH TpaHILIEH MO0 KOPEHHBIM mopoaaM — 1o (3.7) u
(3.9).

3.8.3. Cxema paboThl MexJjomaThl B TPAHIICHHOM 3a00€ C BEpPXHEU
pas3rpy3Koii TOpHOM Macchl Ha OOPT TpaHIIEeH

B maHHO# cxeme DKCKaBaTOp MOXKET pa3rpysKaTh IMOPOAY Ha OIUH KU
nBa OopTta TpaHiieu (puc. 3.8, B).
['nyOuHa TpaHIEH 110 YCAOBHIM Pa3MEIleHUs TOPOIbI
hr = Hypoe —H, — €, , (3.24)
rae A — rayOuna tpanuien, m; H, — BeicoTa oTBana, M; e, - Oe3omnac-
HBIM 3a30p MEXAY OTKPBITBIM JHHUILIEM KOBIIA HYKCKaBaTopa M OTBa-

aoMm (e,=0,7-1,0), m.

BricoTa oTBana;

o MIpU pa3rpy3Ke Ha OJUH OOPT TPaHILIEH

H, = \|hK igB,(B, +hciga,); (3.25)
o MIpU pa3rpy3Ke Ha JiBa OOpTa TpaHIIen

H, = \|h K igf,0,5(B; + hycigay), (3.26)

rne f,— yrom otkoca otsana ( 5,= 30 - 40), rpax; K, — xospdunuent pas-
PBIXJIEHHS TOPOJBI B pasBaie (B MArkux moponax K,= I,1; B paspyleHHBIX

K,=1,35).

[upuny Ttpanmen onpeaesstor no ¢opmynam (3.19) u (3.20), yrasl ot-
Koca OOpPTOB TpaHIIICH MPH MPOBEACHUM €€ 10 HaHocaM — 1o ¢gopmye (3.6),
0 KOPEHHBIM nopoaaM — 1o (3.9).

3.9. TexHOJOrHYECKHNE CXEeMBI BRIEMKH mopona I[parﬂaﬁHaMH

BpieMKy MATKHUX M MEJIKOB30PBAHHBIX MOPOJ ApariailHaMu MPOU3BOISAT
B OCHOBHOM B TOPIIEBOM U TpaHIIIeHHOM 3a005x (puc. 3.9).

Pacuer TEXHOJIOTMYECKOM  CXEMBI BBIEMKH IMOPOJ AparjiaiHaMu 3a-
KJIIOYAETCS B OMPEJCICHUH UPUHBI 3aXOJKH, BHICOTHI BCKPBIIIHOTO YCTYIIA,
YIJI0B OTKOCA M MECTAa YCTAHOBKH KCKaBaTOPa.
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3.9.1 Cxema paboThl ApariaitHa B TOPIIEBOM 3a00€ MPHU YCTAaHOBKE €r0
Ha KpOBJIE YCTyIIa

Jlannas cxema oOecleurnBaeT MAaKCUMAJIbHYIO TPOU3BOJUTEILHOCTh
aparijiaiiHa. 9TO JOCTUTAETCA 3a CYET TOrO, YTO YroJl MOBOPOTA IKCKAaBATOpa
(puc. 3.9, a) oT MecTa yepnaHus NOPOJBI JO MECTA €€ Pa3rPpy3KH SIBISETCA MU-
HUMAaJIbHBIM.

BbIcOoTy ycTyna yCTaHAaBIMBAIOT IO TNIyOMHE KOIMAHUS C YYETOM pacio-
JIO’KEHHMSI JIparyiaiiHa Ha KpOBJIE 3a IpeaesiaMy MPU3Mbl OOPYLIEHUS MIPU YTJIe

HAKJIOHA MJIOCKOCTH 320051 K ropu3oHTy [ = 3 0-60" (cm. puc.3.1, 1):

h<H,, (3.27)
H_II/IpI/IHa 3dXO0JKH DKCKAaBaTOpa:
A, = R,(sinp, +siny, ), (3.28)

rae @, ¢, - yribl IOBOPOTA JIparjiaiHa OT OCH €r0 X0Ja COOTBETCTBEHHO B

CTOPOHY MacCuBa W BbIpaOOTAaHHOro mpoctpancTBa (P, = @, = 30 +45 ),
rpa.

O6br4H0 npy padote B otBan @, =0 u Torga
A, =R,sino,. (3.29)

VYr1ibl OTKOCA yCTyIa, Tpai:

o 10 HaHOCAM - paGounii O, =60, ycToitunBbIii a,,=4 00; (3.30)
e o B30OpBaHHOI Mopose - paboumit A=30",

- yeroitamBbiii &), =35-4 0° (3.31)
®  [I0 KOPEHHBIM NOPOJAaAM - pabouniit X=73 0

- YCTOMYUBHIH ay=600. (3.32)

3.9.2. CxeMa paboThI JiparjaifHa B TOPIIEBOM 3a00€ C pacioI0KEeHUEM
€ro Ha MPOMEXKYTOYHOH TIIOIIAIKE

[IpuMeHsIOT ¢ 1eNbio 00JIee MOTHOTO MCIOJIb30BAHUS MTapaMeTPOB IKC-
KaBaTopa U yBeJIMYEHUs BBICOTHI ycTyma (puc. 3.9, 0).
Bricora ycryna, m:

h<h,+h, (3.33)

rac hg, hH - COOTBCTCTBCHHO BbICOTA BEPXHCI'O U HUKHETO ITOAYCTYIIOB,M.

he=(0,7-0,8) H.; h,= (0,4-0,8) H,. (3.34)
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[upuny 3axoaxu onpenenstor mo gopmysne (3.27), a yribl 0TKoca yc-
tyna mo ¢opmynam (3.29) — (3.31). IIpu s3Tom yros oTkoca 3a00s BEpXHETO
MOAyCTyNa JJIsi IPEIOTBPAIEHUS CKOJIBKEHHUS KOBIIA HE JIOJDKCH MPEBHIIIATh
25 rpamycos.

[Tpu pacuere MpOU3BOIUTENBHOCTH JApariiaiiHa, paboTaoIIero Mo JaH-
HOHM cxeMme, ClleqyeT MOMHHUTh, YTO MPU BEPXHEM YEPIIAaHUH MPOU3BOIUTEIh-
HOCTb 3KckaBaTopa Ha 10 - 15% Hmxke, yueM npu HUKHEM YEpIIaHUH.

3.9.3. Cxema paboThI apariiaifHa B TOPIIEBOM 3a00€ MPH YCTAHOBKE €ro
Ha MOYBE yCTyIa

N3-3a HU3KOM NPOU3BOAUTEIIBHOCTH AparjiaiHa JaHHYK CXEMy IpuMe-
HSIOT PEJIKO, B OCHOBHOM IIPH pa3pabOTKe HEYCTONUMBBIX mopos (puc. 3.9, B).
Bricora ycryna, M:

h=(0,7-08 H,. (3.35)

IupunHy 3axoaKku ompeneistor mo ¢popmyne (3.27), a yribl 0TKoca yc-
Tyna - o ¢popmynam (3.29) — (3.31).

3.9.4. Cxema paloThl aparjaiiHa B TpaHIIEHHOM 3a00€ MPU YCTAHOBKE
€ro Ha KpOBJI€ yCTyna

[Ipu npoBeieHN TpaHIIEN IparjaiH B 3aBUCMMOCTH OT €ro IapaMmeTpoB
U TlapaMeTpOB TPAHIIEH PACIIOIAraroT JUOO MO OCH TpaHIIeH, 0o OJIMKe K
OJIHOMY U3 ee 60pToB. [Ipu ATOM OTBaJIBI MOTYT pacrojaraTbCcsi Kak Ha OJHOM,
TaK ¥ Ha JBYyX OopTax TpaHiieu (puc. 3.9, r).

['myOuHa TpaHieu, M:

he<H, pyax - (3.36)

[IupuHy TpaHeu 1Mo HU3y onpenesstoT no Gopmyne (3.27) uiu (3.28),
a yribl OTKOca TpaHiuen — mo ¢popmynam (2.29) u (2.31).

3.10. [Ipon3BOANTENBHOCTH 3KCKAaBATOPOB

Paznuyaror macnopTHyO (TEOPETUYECKYIO), TEXHUYECKYIO M DKCIUTyaTa-
IUOHYIO0 TIPOU3BOJAUTEIHLHOCTH 3KCKaBaTtopa. B cBoto ouepenb, dKCILTyaTallu-
OHHAsl MPOU3BOJUTEIBHOCTh MOXET ObITh CMEHHOW, CYTOYHOH, MECSYHOU U
TOJOBOMH.

Ilacnopmuyro npouzeo0umenbHOCMsb IKCKABAMOPA ONPEACISAIOT TOJIBKO
KOHCTPYKTUBHBIMU MMapamMeTpaMu MAIlIUHBI:

Q= 3600 E/tun > (3.37)
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3
rie E — BMecTMMOCTb KOBIIA, M; fyn — TACIIOPTHAs MPOJOKUTENLHOCTD
nukna (cm. Tabm.3.1), c.

Texnuueckou npouz8oOUMENbHOCHbIO SIBISETCS HaWOOJIbIIAss BO3MOX-
Has YacoBas MPOU3BOJIUTEILHOCTh SKCKAaBaTOpa MPH HEMPEPHIBHON €ro padoTe
B KOHKPETHBIX TOPHO-T€OJIOTUYECKUX YCIOBHSIX:

0,,=3600EK,K,/t,, (3.38)

rae O,, — TeXHUYECKAs MPOM3BOIUTEILHOCTh dKCKaBaTopa, M /a; K, —
KO3 PuUMEHT BIUAHMUS TMapaMeTpoB 32005 (WIsI TOPLIEBOTO 3a00s
K,=0,9; nna rynukosoro K;=0,8); K, — koaddunuent sxckaBanuu; #, -
BPEMs [IUKJIa DKCKaBaTOpa B KOHKPETHBIX TOPHO-TE€OJOMMUECKUX YCIOBH-
X, C:

t,=(1,1-1,2) t,. (3.39)
K, =K/ Ky, (3.40)

rne K, — xospdunuent nanonnenus xosma (mus Hanocos K= 9,5-1,1;
st B3opaHHEIX 1opon K= 0,7-0,95); K, — koodduuuenT paspbixieHus
nopoasl B KoBme (mns HanocoB K =1,1-1,2; s B30pBaHHBIX MOPOX

K,=13-1,45).

Cmennas npouzeooumenbHOCmMs XapakTepuzyeT o0beM paboThl, KOTO-
PBIN BBITIOTHSIET SKCKAaBATOP 3a CMEHY C YYETOM 3aTpaT BPEMEHU Ha TeXHUYe-
CKH€, TEXHOJIOTHYECKHE U OpTraHU3aIlMOHHBIE pa0OTHI U TTEPEPHIBHI:

QS.C.M = QSH TCM Kua ’ (341)

3
rJe QS.CM, - CMeHHas IPOM3BOAUTENBLHOCTE DKCKaBaropa, M /cmeny; 1., —

pOROKUTENBHOCTE cMeHbl (1., = 8), 4; K, — kosdduiment ncrnonp3osa-
HUS DKCKaBaTopa B TeUCHUE CMEHBI (Ta011.3.2).

Ta0muma 3.2
3navenus ko>dppunuenta K,
Bun tpancniopra Cxema nojauu TPaHCIIOPTHBIX CPEACTB Kua
. TyIKOBasA 0,55 - 0,65
Kene3HoaopoKHbBIH 2 2

CKBO3HAas 0,7-0.8

TYIIUKOBAs 0,6 - 0,65

ABTOMOOUJILHBIA KOJIbLIEBas 0,7-0,75
CKBO3Has 0,75 - 0,85
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3
Cymounas npousso0umenbHOCmsb IKCKA8amopa, M”/CyTKU:

Qa.cym = nCM Q 9.CM » (342)

rae Mgy — YACIO CMEH B CYTKaxX (Mg, = 3).

3
T'o0osas npouzeooumenvHocms 3KcKasamopa, M°/TOJ;

Q3.20() LY Qa.cyma (343)
rae Mupp — YUCIO PAO0UnX JHEH B TOxy (Mapg=292).

Bormpocsl 111 caMOKOHTPOJIA

. JaliTe onpenieneHrne BHIEMOYHO —TIOTPY30YHBIM padoTaMm.

. HazoBUTE TEXHOIOTMYECKUE MTAPAMETPHI IKCKABATOPOB.

. [aiite onpenenenure paboyuM nmapameTrpaM S3KCKaBaTOPOB.

. HazoBuTe TUIBI 3a00€B 3KCKaBATOPOB U JJAWTE UM XapAKTEPUCTHUKY .

. HazoBuTE THUIIBI 3aX0JOK 3KCKAaBATOPOB U JAUTE UM XapAKTCPUCTHUKY.

. JlaiiTe TeXHOJIOTHYECKYIO0 XapaKTePUCTUKY CXeMaM paOOThl MEXaHU-

YeCKOM JIonaThl B 00KOBOM 3a00€, B TpaHIIIeHOM 3a00¢.

7. HazoBuTe OCHOBHBIE MMapaMeTphl 320051 MEXJIONATHI, IpariaiHa.

8. HazoBute GopmyJibl [J1s1 ONpeiesIeHs] BBICOTHI YCTyIa U ITUPUHBI 3a-
XOJIKH OOKOBOTO 3a00s1 MEXaHUYECKOU JIONMATOM II0 HaHOCaM, IO KO-
PEHHBIM MTOPOJAM.

9. Ha3zoBuTe OCHOBHBIE MapaMeTpbl TPAHIIEH, COOPYKAEMOW MEXJIOMa-
TOM MpPH MOTrPYy3Ke TOPHOW MAcChl B CPEJICTBA TPAHCIIOPTA HA YPOBHE
CTOSIHUSI DKCKaBAaTOPa, KaK OHU OMPEIEIAIOTCS?

10. JlaitfTe ompejeneHrne NacrmopTHOM (TEOPETUUYECKOM), TEXHUIECKOU U

AKCIUTYaTal[MOHHOM MPOU3BOAUTEIBHOCTH SKCKABATOPOB.

AN DN B~ W=

Jluteparypa: [8, c. 110-129, 151-189; 7, c. 70-236; 6, c. 231-243;
9,c.170-175, 185-189].
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4. TEXHOJIOIT MYECKUE PACUYETDI
[MUKIJIIMYHOI'O TPAHCIIOPTA

4.1. O01ue cBeaeHus

KapbpepHblil TpaHCTIOPT NMpeAHA3HAYEH Il IEPEBO3KU TOPHOM MACCHI OT
3a00€B K MyHKTaM pa3rpy3Kd U SIBISETCS CBS3YIOIIMM 3BEHOM B OOILEM TeX-
HOJIOTMYECKOM TMpolecce. EMy mpucymu ciaeayroomre oCOOCHHOCTH: 3HAYU-
TEJIbHBI 00bEM M COCPEOTOUYEHHAs HAMPABICHHOCTh MEPEMEICHUS Kapbep-
HBIX TPY30B P OTHOCUTEIBHO HEOOJIBILIOM PACCTOSTHUU TPAHCIIOPTUPOBAHUS;
NEePUOINYECKUI NTepeHOC 3a00MHBIX U OTBAJIBHBIX MyTEW B Ipolecce paboThI
Kapbepa; 3HAYMTEIbHAS KPYTU3HA IPEOJOJIEBAEMBIX IMOABEMOB B I'PYKEHOM
HaIIPaBJICHUU.

NHTEHCUBHOCTH pabOThl KapbepHOTO TPAHCIIOPTAa XapaKTEPU3YyeTCs 2py-
30000pomom Kapvepa, KOTOPBIN ONpPEAeNseTCs Koauuecmeom 2py3da, nepeme-
waemozo 6 eOuHuyy eépemernu. PazinyarOT 4acOBOW, CMEHHBIN, CYTOYHBIN U
roJI0BOM Tpy30000pOTHI Kapbepa:

P,=V/T, (4.1)

rje V' — o0beM ropHOM Macchl, IepeBO3UMOM 3a BpeMst 7.

I'pyzoobopom (unu ezo uacmv), xapakmepuszyembvlii YCMOUYUBLIM B0
8peMeHU HaANnpaeieHuem, HAa3vbleaemcs 2py30nomokom. 1'py30MOTOK MOKET
OBITh coOcpedomoueHHbIM, KOTJIa BCE TPY3bl MEPEMEIAIOT U3 Kaphepa B OJHOM
HaIpaBJIECHUU TI0 OJHUM TPAHCIIOPTHBIM KOMMYHHUKAITUSAM, U PACCPEOOmMOUeH-
HbIM, KOTJIa HE COOJIIOAAETCS 3TO YCIOBHE.

TpancnopTHbIE KOMMYHUKAIIMN XapaKTePU3YIOTCS TUIAHOM U TIpoduiIemM
Tpacchl. [lnan mpaccer (ropu30OHTANTBHAS TPOEKIUS TPACCHI) COCTOUT U3 Tpsi-
MBIX YYaCTKOB W 3aKPYTJICHUH, COMPSHKEHHBIX MEPEXOTHBIMA KPUBBIMU. [Ipo-
00/1bHbIl NPoduis (BEPTUKAJIbHAS TIPOEKIIUSI) TPACCHI COCTOUT U3 MOIBEMOB U
CIIyCKOB M TOPH30HTAIBHBIX y4acTKOB. Bennunnaa mogpema (yKIIOHA) [ U3Me-
psIETCS TAHTEHCOM €T'0 yIJIa, BRIPAKEHHBIM B THICSUHBIX HOJIAX (npomunsx /y,)

i= 1000tg (h,/1), 4.2)

rae h, — BbICOTa MOJbeMa (CIyCKa) HAa Y4acTKe JUIMHOM / , M.

MaxkcuManbHbIi YKJIOH [, B TPy30BOM HAIIPABICHUU HA3bI6ACMCA 02Pa-
Huyusarowum (pykogoosawum). OOBIYHO ATOT YKIOH HAXOJUTCS B BBIC3THOU
TpaHIIee.

[To mpuHIMITY OEHCTBHUSI BECh KaphepHBIM TPAHCIOPT IEIUTCS HA JBa
BUJIA: HenpepbleHblli (KOHBEHUEPHBIN, TPyOONPOBOHBIN, KaHATHBIE JOPOTH);
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YUKIUYHbLU (GKEJIe3HOJOPOKHBINA, aBTOMOOMIBHBIN, CKUIIOBOM, KOHBEHEpPHBIE
1moe3za, MHEBMOKOHBEUEPHBIN, TpaBUTALIMOHHBIN). 13 BceX 3TUX BUJOB B Ha-
cTosilee BpeMsi HauOoJIbIue 00beMbl TOPHOM MAacChl Ha Kapbepax MepeBO3ST
aBTOMOOWJIBHBIM U KEJIE3HOJIOPOKHBIM TPAHCHIOPTOM, MPEANOYTUTEILHbIE
YCJIOBUS KOTOPBIX MPUBEAECHBI B Ta0JI. 4.1, a XapakTepuCTUKA MOJABUXKHOIO CO-
CTaBa »KeJIe3HOJOPOKHOTO TpaHCIopTa B Ta0. 4.2-4.4.

4.2. Pacuer MMOABHIKHOTO KCJIC3HOAOPOXKHOT'O TPAHCIIOPTA

Texnonocuueckuii pacuem KENE3HOJOPOKHOTO TPAHCIOPTA 3AKIIOYAET-
Csl B ONIPEJEIICHUU NOIE3HOU MACChl N0e30d, YUCia MpaHCNOPMHbLIX CPeoCcme U
UX NpoU3B0OUMENbHOCMU, NPONYCKHOU U NPOBO3HOU CNOCOOHOCMU NYymU, d
MaKice Opeanu3ayuU OBUNCEHUS NOEe3008.

Becosyto nopmy noesoa onpenensitotr U3 yciaoBUs pABHOMEPHOTO JIBHKeE-
HUSL TI0 PYKOBOJSIIEMY YKIOHY C MOJIHBIM HCIIOJIb30BAHUEM TATOBBIX BO3-
MOYXHOCTEW JJOKOMOTHBA, a TAKKE€ IO YCIOBHIO TPOTAHUS HA YKIIOHE IO Clie-

AyIOmuM Ghopmyiam:

P,g(1000y —w, t 0w, —wy)

= o, + w,, + 0, ’ (4.3)

P, g(1000y, -0l tw,, —o, —108a)

T o' *o,, +o, +108a ! (44)

rae O,, O; - Macca NpPULENTHON YacTH MOe€37a COOTBETCTBEHHO [IJI yCIOBUS
pPaBHOMEPHOTO JBMXEHUS U TporaHus, T; P, — cuenHas mMacca JIOKOMOTHBA, T;
2
& — yckopenue cBoOonHOro nanenus, 9,81 m/c”; v, v, - KO3hUIUEHT cle-
IIJICHUSI TPUBOJIHBIX KOJIEC JOKOMOTHBA C PEJIbCAMHM COOTBETCTBEHHO IIPH paB-
HOMEPHOM JIBUKEHUU M0€3/1a M IpU Tporanuu c mecra (w = 0,22-0,24 u
Wmp = 0,24-0,28 — 11st 311€KTPOBO30B IOCTOSTHHOTO TOKA, padOTAIOMINX OT CETH
Hanpspkenus 3000 B; w = 0,25-0,26 n v, = 0,3-0,35 — U1 311€KTpOBO30B II€-
PEMEHHOTO TOKa U 3JEKTPOBO30B MOCTOSHHOTO TOKa, PabOTAIOUIUX OT CETH
4 "
Hanpstkenus: 1500 B); @, u @, - 0OCHOBHOE YJIeIbHOE COMPOTHUBIICHUE JIBH-
KEHUIO Ha MPSIMOM TFOPU30HTAJIBHOM y4acTKE MyTU COOTBETCTBEHHO JIOKOMO-
THBAa M BaroHa (B MPUOJMMIKEHHBIX pacyeTax JOMYyCKaeTcs MPUHUMATh

! 14 )
0,~0,~ 0,=20-30 H/xH nj1s1 NOCTOSHHBIX MyTEH, I MEePEIABUKHBIX — Ha

20-25% Oounbwe), H/xkH; @,,- nomosHUTENbHOE YAEIBHOE CONPOTHBIICHHE

ABUKCHHUIO OT YKJIOHA IIYTH (‘II/ICJ'IGHHO PaBHO BCJIMYHHC YKJIOHA IIYTH, BbIpa-
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’KEHHOTO B MpOMUJIAX, HAIpUMEp, TPH YKIOHe nytd i = 25°/,, @; =25),
H/xkH; @p- nononHurtenbHOE yIEIbHOE COMPOTUBICHUE ABUKEHUIO OT KPH-
BU3HBI MyTH (I KpUBOM ¢ paauycoM R > 300 M Ha TOCTOSHHBIX MYTSIX

WOrcr = 700/R, Ha nepenBWXHBIX - Pp = [300/R; nias KpUBOH ¢ painycom
R < 300 m na noctogaHHbIX yTIX @Prcr =900/(100 + R); Ha pyKkoBOIAIIEM YK-

JIOHE, BBIMOJHSAEMOM, KakK MpPaBWIO, MpAMOIUHENRHbIM, W= 0), H/xH; @, -
YIEJIbHOE COIPOTUBIICHUE IIPU TPOTAHUU MOE3/4a C MECTa ISl ITIOJIBUKHOIO CO-

!
cTaBa (Ha MOAIIMITHUKAX CKOJNbXEHUs @, = 800 /49, , na mommumHMKax Ka-
— ! '
yeHusa @, = 200/q,, 3gecs g, — Harpy3ka oT ocu Ha penbcsl, kKH), H/xH;

@;,,- yHEIbHOE CONPOTUBJIEHHUE OT NpHUBEACHHOro ykioHa, H/kH;

2
0=0,025+0,05 — yckopeHue npu TporaHuu, M/c".

[Ipy ABMKEHUU MO KPUBOJIMHEHHOMY YKJIOHY YACIBHOE COMPOTHUBIICHUE
OT MPUBEJICHHOTO YKJIOHA OMPEACIISIIOT MO BBIPAKEHUIO

a)inp = a)imp + a)R ’ (45)

rae @y - yIenbHOe CONPOTUBIEHUE OT YKIOHA Tporanus, H/xH.

Yucno BaroHoB (AyMIIKapoB) B COCTaBE MOE€3/1a HAXOAT MO MEHbIIEMY
W3 3HaAYeHUM npurienHoi maccel noezaa Og, Or (eMm. hopmyisl (4.3) u (4.4) no
BBIPKEHUIO:

nq - Q/(qT + qep) ’ (46)
rac ng— YUCJII0 AYMIIKApPOB B COCTAaBC IIOC314, INT., qdr — coOCTBEHHas Macca
AyMIIKapa, T, qep - (baKTI/IIIeCKaH Irpy30nnoabEMHOCTL AyMIIKapa, T.

[Ipy MOJHOM HCHOJB30BAHUM BMECTUMOCTH AyMIIKapa €ro rpy3o-
MOJTbEMHOCTh OMPEIEIISIIOT IO BHIPAKEHUIO

C]; =VuKypr/ Kpy (4.7)
rae V, —nacnopTHas reOMeTpu4YecKass BMECTUMOCTD AyMIIKapa, M K, —
ko3 UIMEeHT HanoTHEHUs AyMIIKapa «c mankov» (K,,=1,12-1,17); pr -
IUIOTHOCTh TPAHCIIOPTUPYEMOW TOPHOM MACCHhI B LIETIUKE, /™; K Py — KO-
5(QPUIMEHT pa3phIXJIIEHUS TOPOIBI B Ky30Be qymikapa (Kpy= 1,25-1,35).

Bo3MoHBI J1Ba ciiy4asi, KOrja rnpu

q; < qH, V() = VnKm /KP,ZZ 9 qu = q;) s (48)

qu) 4y, V, :quPﬂ /pr, 4., =49, (4.9)
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rae ¢, — IacIopTHAs IPy30II0ALEMHOCTh AyMIIKapa, T, Y, — (akrudueckas
3
BMECTUMOCTb AyMIIKapa, M .

B nepBom ciyuae (dhopmyina 4.8) 3arpy3ky AyMIKapa OCyII€CTBISIOT 1O
o0peMy, a Bo BTOpoM ((hopmyina 4.9) - mo nmacnopTHON TPy30MOABEMHOCTH C
HEJIOMCTIOIb30BAaHUEM BMECTUMOCTH JTyMITKapa.

dakTudeckuii Ko3hGUIMEHT Taphl AyMIIKapa ONPEEISIOT MO BhIpaXKe-
HUIO:

Ky =qr /9. (4.10)

KonudecTBo BaroHOB B COCTaBE OKPYTJISIOT JI0 IEJIOTO YKCIIa B MEHBIITYIO
CTOPOHY.
TOPI[a IIOJIC3HaA Macca rpysa B HpI/IHeHHOﬁ qaCTHu 11oe3aa 6y,[[eT paBHA:
Orp =1yq rp. (4.11)
rae Orp— MOJIE3HAsA Macca IPy3a, ePEeBO3MMOTO MOE30M, T.

O0BeM OpPOBI, IEPEBO3UMOM OJHUM JIOKOMOTHBOCOCTABOM COCTaBHT
Vip =n,V,. (4.12)
JlmMHa JOKOMOTHBOCOCTABA:
L,.=nl,+L,, (4.13)

rae [, — nuuHa JTymIikapa mo ocsM aBTOCIEIOK, M; L, — JUIMHaA JIOKOMOTHBA
(TATOBOTO arperaTta ¢ MOTOpP-IyMIIKapaMU WJIK OyCTEPHOU CEKIIUEH ), M.

Yuciio percoB JOKOMOTHBOCOCTABA 3a 4ac:
Np=60/Tp, (4.14)
rae 7, » — IPOIOJKUTEILHOCTE peiica, MUH.

Tp:tnoe +t2p Tt

pas’—i_ZL

nop

+ tone (4.15)

TO€ oo » Lpgs— COOTBETCTBEHHO BPEMS IOTPY3KU M Pa3rPy3KH JOKOMOTUBOCO-
cTaBa, MUH; [, , l;op — COOTBETCTBEHHO BPEMs JBKKEHHUS B IPY30BOM U IIO-
POKHEM HANpaBJIECHUSX, MUH; f,,. — BPEMs MPOCTOEB JOKOMOTHBOCOCTABA B
OKHJIAHUU TIOTPY3KH, pa3rpy3KH U HA OCTAHOBKAaX Ha pa3/EJbHbBIX ITYHKTaxX 3a

onuH peic (¢,,,=3-10), muH.

tyoe = Vap 1,/ 0,9 E K, 60, (4.16)

nIIn

tnoe = 60 Vep /Qaq ) (417)
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3
rae E — BMECTMMOCTEL KOBIIA DKCKaBaTopa, M'; f, — NPOJOJLKUTEIHLHOCTh
IIUKJIa 9KCKaBaTopa, ¢; K, — koappuImeHT HamoaHEHNs KOBIA YKCKaBaTopa;
3
0, — 9acoBas MPOU3BOIUTEIHHOCT AKCKaBaTopa, M /4 (cM. pas. 3).

ZLpas — Ny Tp, (418)

rae 7, — NPOAOKUTENBHOCTh PAasTPy3KH JyMIIKapa, MUH (B JIETHee BpeMs
7,=1,5-2 mun, B 3uMHee 7, = 3-5 MuH).

tzp = 60 (L3a6/V32 + me/Vmpe + Lcm/ch + L30/Vse + Lom/Voe)a (419)
trop = 60(Low/Von + Los/Vin + Lo/ Ve + LV + Loa/Vs) s (4.20)

rae L,,; — CpeaHEB3BEIICHHAs JIJIMHA 3a00WHBIX MEPEIBUAKHBIX MyTeH Ha TOJI
MaKCHUMAJIbHOTO Pa3BUTHA TOPHBIX Pa00T (L.u6=2L.u6.07/20;, the L.usi —
CpeAHsis IJIMHA TPAHCIOPTUPOBAHUS MO 3a00MHBIM MYTSIM OT i-T'O DKCKaBaTO-
pa, kM; (; — TPOU3BOAUTEIILHOCTD I-T0 YKCKaBaToOpa), KM; L,, — CPETHEB3BE-
IIIEHHAs JUIMHA OTBAJIbHBIX MyTeH (IPUHHUMAIOT COTJIACHO 3aJIaHUI0, OOBIYHO
Low = 1,5-2,0), xM; L., — IJIMHA CTAIlMOHAPHBIX MOBEPXHOCTHBIX MyTeH (L.,
paBHA PacCTOSHUIO OT Kapbepa 10 O0TBaNa), KM; L,, — AJIMHA TPaHCIOPTHUPOBA-
HUS 0 CTallMOHAPHBIM IYTSM BO BHENIHEM W BHYTPEHHUX KaIlUTAJIbHBIX
tpaHmesx (L,,=1000H; /i, , A€ H,; e — TIyOHHA Kapbepa (M) Ha TOJ| MaK-
CHUMAJILHOTO Pa3BUTHA F'OPHBIX Pa0OT (IPMHMMAOT COTIACHO 3aaHUI0), KM; i,
— BeNIMYMHA YKJIOHA TpaHmen (00braHo 1,=30-40 °/o,); L,, —10MHA 3ae371a MO0
CTallMOHAPHBIM IIyTsIM Ha otBan (L,,=/000H,/i,, rne H, — BbIcOTa OTBajia, M,
cM. pa3a. 6, 00bruHO H, = 30-60 M), kM; Vi, Viper Vews Vi Vooo Vieo Vipne Vens
Vin, Von — COOTBETCTBEHHO CPEJIHSISI CKOPOCTh ABMKECHUS T10 MEPEABUKHBIM 3a-
OOMHBIM, CTAIIMOHAPHBIM TMyTSAM, B TpaHIlIee, Ha MMOBEPXHOCTH, 3ae3/]a Ha OT-
BaJI, IEPEABMKHBIM OTBAJILHBIM ITYTSAM B TPY30BOM M MOPOKHEM HaIpaBJICHU-
AX (VoorV AV 0oV on AV ppe=15-20; Vey=25-30; Vo2V pypn=35-40), km/u.

3
Texanueckas IMPOU3BOAUTCIbHOCTE JIOKOMOTHUBOCOCTAaBad, M /d:
Ow=Vyp N,y (4.21)

OKcIuTyaTaloHHas TPOU3BOIUTENBHOCT IOKOMOTHBOCOCTABA:
- CMEHHas1, M /CMeHy:
. Qi ev=Vop Ny Tew Ko (4.22)
- CyTOYHasA, M /CyTKHU:
Q/l cym:Qﬂ (&7 nCM; (4'23)

Q]l 200 — Qﬂ cym Nz005 (424)
rac T en — HPOAOJIZKUTCIIBHOCTD pa6OTI>I KCJICHOAOPOKHOI'O TPAHCIIOPTA

B cmeny (7., = §8), 4; K, — k03hPUIIUEHT UCIOIb30BaHUS JIOKOMOTHBOCO-

3
- TOJIOBasA, M /TONI:
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ctaBa B TeueHue cmensl (K, = 0,85-0,95); n,, - 4ucno cMeH B CyTKH (co-
IJIACHO PEKUMY pabOThl MPEANPHUATHS, OOBIYHO A, = 3); M.,y — YUCIO pa-
O0O0UYMX JTHEHN JIOKOMOTHBOCOCTAaBA B TONY (71,,9 = 252).

[Ipon3BOAUTENBHOCTD KEJIE3HOJIOPOKHOTO TPAHCIIOPTA BO MHOTOM
3aBUCHUT OT MPOIYCKHOM M MPOBO3HOM CITIOCOOHOCTH IYTH.

[lon nponyckrnoii cnocobHocmbio KapbepHvlX nymeti TIOHUMAIOT Hau-
OoJbIlIee YHCIIO MOE37I0B, MPOIYIIEHHBIX MO OTPaHUYHUBAIOIIEMY TIEPErOHY B
CIMHULLY BPEMEHU:

- 1711 OAHOIYTHOT'O MEPETOHA, Map MOE3/I0B/CMEHY:

Noo= T/ (L/Vre ¥L/V i +27), (4.25)

- IIsL IBYXITyTHOTO TIEPETOHA B TPY30BOM HANPABJICHUH, TTOC3-
JIOB/CMEHY:

N=Te/(Ly/V . +7), (4.26)
- I IBYXIIYTHOI'O IIEPETOHA B IIOPOKHEM HAIIPaBJICHUH, HOGBI[OB/CMGHYZ
Nu=Te,/ (LY in +7), (4.27)

rne V,,,V,. — COOTBETCTBEHHO CKOPOCTH JBIDKCHHS IIOE3]I0B IO OTpaHUYH-
BafOIIEMy IIEPETOHY B IMMIOPOKHEM W TPy30BOM HANpaBJICHUAX, KM/4; L, — U~
Ha OTPAaHMYMBAIOIICTO IEperoHa, KM; 7 - BpeMs Ha CBs3b (IIpH aBTOMAaTHYE-
CKOM cBsi3u 7 = (), ipu tenedonHoi - 7= 0,05-0,1, 4.

OOBIYHO JJIMHA OTPAaHMYUBAIONIETO TIEPEroHa paBHA JJIMHE KalH-
TAJIbHOM TPaHILIEU
L,=L,,=1000 H,,/i,, (4.28)
rne H,, —TnyOuHa 3a0’KeHUs BHEIIHEH KalMTaabHOW TpaHIIEHW (COTIACHO
3a/IaHUI0), M.

B otom cityuae Vi = Vipn, Ve = Vipe -
IIposo3nas cnocobHOCHb — HTO KOIUYECTBO IPy3a, KOTOPOE MOKET OBITh

MIEPEBE3CHO MO0 OIPAHUYMBAIOIIEMY IIEPErOHY 3a E€IUHUIY BpPEMEHH,
3
M’/CMEHY:

M.,=N,V./K,p, (4.29)

rae NV, — mpomycKHas CloCOOHOCTB IIyTH 3a cMeHy; Ky, — Koo puuueHT pe-
3epBa MPOMYCKHOU CIIOCOOHOCTH (KWZI3 ,2-1,25); V., — o0beM rpysa, nepeso-
3MMOT'O OJTHUM JIOKOMOTHBOCOCTABOM, M.

[IpoBo3HAsT CIOCOOHOCTH OTIPAHWYMBAIOIIETO IEpEeroHa JOJKHA OBITh
GoJIbIIE MM PaBHA BEIMYHHE [TAHOBOTO IPy30000poTa Kapbepa (M) B CMEHY:

MCJI/I 2P2p.CM . (430)



82

B npotuBHOM ciiydae HEOOXOAUMO JIMOO yBEIUUYMBATH KOJIUYECTBO IY-
Tel Ha OrpaHUYMBAIOIIEM MEPETOHE, TUO0 YMEHbIIATh JIMHY MEepPEroHa, JInoo
N0OUBATHCS YBEJIIMUECHUS CKOPOCTH JIBMXKEHHUS TOE3/I0B 3a CYET YIy4IICHUS
KadyecTBa MyTH, JUOO MPUHUMATH JIOKOMOTHB C OOJIBIIIMM CIICITHBIM BECOM,
100 YMEHBIIATH MIAHOBBIE 00bEMBI BCKPBIIITHBIX U JOOBIYHBIX pa0oT.

OCHOBHBIM pabO4YMM JTOKYMEHTOM IO OpraHU3alluy JABUKECHUS SIBISETCS
napaienvbHulll 2pagux noe3006, IpeayCMaTPUBAIONIUN UX JBUKEHUE B OJHOM
HaIpaBJIEHUHU C OJIMHAKOBOM CKOpOCThIO (puc. 4.1).

Paznuuaror naanoswiti epagux (A-BC-C), KOTOpBIN SABISETCS pacmuca-
HUEM JIBUKEHUS TOE37I0B, U UCNOJHUMENbHBIU 2paghuK, KOTOPBIM JIeTalbHO
¢bukcupyer Bech kI AsuxeHus (A-BC-ZE-O).

NcnonuutenbHblil Tpa@uk IBUKEHUS CTPOAT cieayromum odpazom. Ilo
TOPU30HTATIN HAHOCIT UHTEPBaIbl BpeMeHH uepe3 10 MUHYT Ha CMEHY WIIH CY-
TKH, a 110 BEPTUKAIN — CXEMY ITyTEBOT0 Pa3BUTHS B COOTBETCTBYIOIIEM Mac-
mrabe. 3aTeM O paHee OMpPENeNIEHHOMY BPEMEHHU MOTPY3KH, pasTpy3KH H
JABUKEHHS B TIOPOKHEM M TPY30BOM HAINpaBICHUSIX AJIA KaXKIOTO Moe3da
ctposat rpaduk. [Ipu 3ToM ABUKEHHE TOE30B M300paKat0T HAKIOHHBIMU, a
OCTaHOBKHU — TOPU30HTAJIbHBIMU JIMHUAMHU. Ha OJIHONYTHOM MEperoHe JIMHUU
JBIDKEHUS TTOE310B MTPOTUBOIIOI0XKHBIX HAMIPABJIECHUM HE MOTYT MEPECEKaThCs,
TaK KaK BCTpeYa MOE3/I0B B 3THX TOYKAX UCKIOYaeTcs. BennuuHy cTaHIMOH-
HBIX UHTEPBAJIOB OMPEEISAIOT 1O TabI. 4.5.

B cnyuae, ecnu Ha OJHONYTHOM IEPETOHE MOE37a OTIPABIAIOT B OJHOM
HaIIPaBJICHUU OJIMH 3a JPYruM (MaKeTOM), TO UX pa3rpaHUUYMBAIOT HE MEHEE
YeM OJIHUM Pa3IeNUTEIbHBIM TyHKTOM.

Ha nByxmyTHOM neperoHe JIMHUM JABUKEHUS MOPOKHUX U TPY30BBIX MO-
€3]10B, UIYIIUX B MPOTHUBOIOJIOKHBIX HAITPABICHUSIX, IEPECEKAIOTCS.

Tabnuua 4.5
CTaHIIMOHHBIE UHTEPBAJIBI
NuTepBanbl, MUH
Crnioco06 cBsi3u npu O06cnyxu- pu IIPU HEOJHO- | IIPH IO-
o0cy)KMBaHUU BaHHE CKpeIllU- | BPEMEHHOM | IyTHOM
IIOE3/10B CTPEJIOK BaHUU NpUOBITUN cleno-
BaHWUH

ABTOMaTuueckas 0710- | HEHTpaJIH- 5 3 5
KHPOBKA 30BAHHOE
[TomyaBTOMaTHuUECKas py4HOE 3 3 )
OJIOKMpPOBKaA
Tenedhon pyYHOE 6 4 4
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4.3. Pacuer aBTOMOOMJIBHOTO TPaHCTIOPTA

TexXHOIOrMYEeCKUM pacyeT aBTOMOOMJILHOTO TPAaHCIOPTA COCTOUT B
000CHOBAHMH THIIA aBTOCAMOCBAJIOB, ONPEACIIEHUH UX IPOU3BOAUTEILHOCTH U
HEOOXOAMMOTr0 KOJIMYECTBA, a TAK)KE NPONYCKHOM M IMMPOBO3HON CIOCOOHOCTH
aBTOJIOPOT, OpraHU3alMy JBM)KCHHUSI aBTOTPaHCIIOPTA.

Tun aBTOCaMOCBaJIa PEKOMEHIYETCS BBIOMpATh HUCXOIsl M3 JaTbHOCTH
TPAHCIIOPTUPOBAHUS TOPHOU MAacChl U3 32005 K MECTY €€ OTBajI000pa3oBaHUS
WA CKJIQJUPOBAHUS U PALMOHAIBHOIO COOTHOIIEHHUS BMECTUMOCTEM Ky30Ba
aBTOCAMOCBaja M KOBIIIA AKCKAaBaTOpa, MPUMEHSIEMOTo Ha morpyske (1ad1.4.6
u 4.7 wiu no pekomeHanusim [5, tabm. 4.33]).

Tabnuua 4.6

YcaoBus IMPUMCHCHUA aBTOCAMOCBAJIOB

PanmonansHoe coornomenue V,/E
BmecTuMocCTh KOBIIIA
SKCKABATOPA, M’ IPY PACCTOSHMUAX TPAHCIIOPTUPOBAHMS, KM

1-2 3-4 5-6

3-4 5,2 6,5 8,0

5-6 5.0 6.0 7.5

3-10 45 5.5 7.0

12,5-16 4,2 5,0 6,5

20-25 4,0 4,8 6,0

TexHomornueckuii pacuer aBTOTPAHCIIOPTA BBIMOIHSIOT JIUOO MO OTKPHI-
TOMY LUKy (C HalpaBJIeHUEM MOPOKHETO aBTOCAMOCBajia K CBOOOTHOMY
HKCKABaTOPY), WIH Yallle BCETO MO 3aKPHITOMY IUKITY (C 3aKpEIJIEHHEM aBTO-
CaMOCBAJIOB 32 KOHKPETHBIM SKCKaBaTOPOM).
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Yucno dBTOCAMOCBAJIOB, KOTOPOC MOXKCT B(b(l)eKTI/IBHO HUCITIOJIB30BATLECA B
KOMILICKCC C OOTHUM 3KCKaBATOPOM, OIIPCACIIAIOT I10 (I)OpMy.J'IGI

N, = T/to. (4.31)

rae 1, — MPOJOIDKUATENEHOCT PEHCA, MUH; fyy, - TPONOKMTEIBHOCTE HOTPY3KH
aBTOCAaMOCBaja, MUH.

Tp:tnoz+tzp+tp+tnop+tﬂ4 > (432)

rae I, Iy — COOTBETCTBEHHO BPEMs JBIIKEHHUS B IPY30BOM M IIOPOKHEM Ha-
IPaBICHUAX, MUH; [, — BPEMs Pa3rpy3Ku aBTOCaMOCBaja, MUH; f, — IPOJOJIKH-
TEJIbHOCTh MAHEBPUPOBAHHUS aBTOCAMOCBAJA B 3a00€ U MYHKTE Pa3rpy3Ku, MUH.

lnoo=Ny 1y (4.33)

I 7, — YMACJIO KOBIIEH, pa3rpy)aeMbIX IKCKaBaTOPOM B Ky30B aBTOCAMOCBAJa;
f,, — IPOJOJIKUTENILHOCTE PA00YEro LUKJIA SKCKaBaToOpa, MUH.

B 3aBHCHUMOCTH OT COOTHOIICHHS TJIOTHOCTH p., NMEPEBO3UMON TOPOJIHI,
Ipy30MOBEMHOCTH ¢, aBTOCAMOCBaja, oobeMa V, ero Ky30Ba 4HCIO 71, KOBIIEH
MOXET OrpaHUYMBaThCA MO0 00BeMoM Kys3oBa (0,,/K,<q,/V,), nnbo rpy3onons-

€MHOCTBIO aBTocamocBana (0.,/K,>q,/V,). Torna npoiomkuTeaIbHOCTb TIOIPY3KH
aBTOCaMOCBAJIa OMPEJICIISIOT COOTBETCTBEHHO 1O (hopMyJiam

t0o=60 V, K./0,9 O, , (4.34)
NIIn

tl’l02: 60 qa/ 5 pZMD (4’35)

rae K,=1,1-1,15 — xo3pdulMeHT, yYUTHIBAIOUIMN 3arpy3Ky aBTOCAMOCBajla  «C
[IAITKOM.

ZL2p:60 Kpm(L3a6/ V32 +me/ Vmp2 +Ln/ Vne +L30/ V302 +L0m/ VOZ s (43 6)

tnOp:60 Kpm(Lom/Von +L30/V3on +Ln/vnn +me/Vmpn +L3a5/v3”)’ (437)

rne Ly, Lo Lso, Ly, Ly, — COOTBETCTBEHHO CPEJHEB3BELUICHHAS JJIMHA BPEMEH-
HBIX 3a00MHBIX U OTBAJIBHBIX aBTOJIOPOT, 3a€3/a Ha OTBAJl, MATUCTPAIBHBIX TIOPOT
B TPAHIIEE M HA IOBEPXHOCTH (COITAcHO 3aJanuio), kM; K, — kod3pduuuenr,

YUYUTBHIBAIOIIUNA Pa3rOH W TOPMOKEHHE aBTOCAMOCBAJIa (KmeJ,] ); Vi, Voo,

V s0e Vmpe, Vie t Vo, Vou, Vion, Vmpn, V.n — COOTBETCTBEHHO CKOpOCTH

JABIDKEHUSI aBTOCAMOCBajla B IPy30BOM M MOPOKHEM HAIPaBIEHUSX IO BpEeMEH-
HBIM 32001HBIM, OTBaJILHBIM aBTOJIOPOTaM, 3a€3/ly Ha OTBaJl, MAarUCTPAIbHBIM JI0-
poraM B TpaHIllee U Ha TOBEPXHOCTH, KM/ (Ta01.4.8).
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Ta6auma 4.8
CKOPOCTH JIBMIKEHHUS U OCHOBHBIC Y ICIIbHBIC COIMTPOTUBIICHHS
IBWKECHUIO aBTOCAMOCBaJa
CxopocTy IBUKEHUS OcCHOBHOE y/1€JIb-
Noporu aBTOCaMOCBaJja, KM/4 HOE COMPOTUBJIEC-
C TPYy30M 0e3 rpysa HHE IBWKCHUIO,
H/xH
MarucrtpanbsHble:
e OETOHHBIE 34 -45 45 - 50 15-20
e 11IcOCHOYHbBIE 30 -32 36 -42 30-45
OTBanbHEIE 14 -17 16 -19 o 150
3a00lHEbIE 11-13 14 -15 50 - 80
B HakJOHHBIX BBIpaOOTKaxX
¢ yKI0HOM 80 /40:
e OETOHHLBIE 16 — 18 30 -35 15-20
e 111cOCHOYHbBIE 12 - 14 25-30 3045

IIpoaO/KATENBHOCT PAa3rPy3KH £, aBTOCAMOCBAjIa BKIIIOYAET BPEMS IO b-
eMa Ky30Ba M BpeMs €ro onyckaHus. [[ins aBTocamMOCBaJIOB Ipy30MOABEMHOCTBIO
10 40 T oHa cocTaBisieT | MuUH, py OOJBIIEH TPY30MOIHEMHOCTH aBTOCAMOCBA-
0B — 1,1-1,5 MuH.

[IpoaoIKUTENBHOCT, MAHEBPOB IIPH MOrPY3KE aBTOCAMOCBAJIa 3aBUCUT B OC-
HOBHOM OT CXEMBbI TOABE3AA U HaxoauTcs B npeaenax 0-1,17; 0,33-0,41; 0,83-1,0
MUH COOTBETCTBEHHO JIJISI CKBO3HOM, METIEBOM U TYMMKOBOM cXeM (cM. puc. 4.2).
[Ipu pasrpy3ke aBTOCaMOCBaja MPOAOJKUTEIIBHOCTh MAHEBPOB cOCTaBsieT (), 66-
0,83 MuH.

Yucno percoB apTocaMoOcBaa B 4ac:

N,=60/T,. (4.38)

ITpon3BOAUTENBHOCTH ABTOCAMOCBAJIA:
e TEXHUYECKAs, M /4

O = 4a N, K. Ky /- (4.39)
® SKCILTyaTal[MOHHAS
- CMEHHas1, M /CMEHY Oucn=0u4 T Kya, (4.40)
- CyTOYHAs, M /CyTKH: Qu.com=Oa.cn News (4.41)
- TOJIOBAst, M /TOIL; Q1.200=Qa.cym Nz00s (4.42)

rae K, — xoaddunuent ncnonb3opanus rpysonoabeMHoctd (K,=q.,/q,, TI€ q.p,
g, — COOTBETCTBEHHO (haKTUYECKas U MacHopTHasi TPy30M0IbEMHOCTh aBTOCAMO-
ceana, T); K,, — K0o3QQUINEHT pasphIXJIEHHs] TIOPOJBI B Ky30BE€ aBTOCAMOCBAJIA;
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D, — TUIOTHOCTb MEPEBO3HOM MOPOJIBI B LieIHKe, T/M ; 1L, — MPOJOIKUTENBHOCTD
cmensl (7,.,=8), 4; n., — YACIO CMEH B CyTKaX (M.,=3); M.,y — YHUCIO PAOOUHX
THEH B TONY (M.090=292); K, — KO3pGUIIMEHT UCTIONB30BaHMS aBTOCAMOCBajIa B
teuenue cmenbl  (K,,,=0,7+0,8).

[IpomyckHasi cmocOOHOCTh aBTOJOPOTH — 3TO MAKCHMAJIbHO BO3MOXHOE
YHUCJIO0 aBTOCAMOCBAJIOB, KOTOPhIE MOTYT MIPOMTH Uepe3 OMpeEICHHbIA YU4acTOK B
€UHUILY BpEMEHHU (3a 4ac) B OJTHOM HaIllpaBJICHHUU:

N,=60 K,/ 1,=1000 vV K,y n/l; >N, N, (4.43)

rne K,»p=0,5-0,8 — xoaddunmeHT HepaBHOMEPHOCTH JBWIKCHHUS, f,, — HHTEPBAJ
BPEMEHU MEXIY aBTOMOOWIISIMH, MHH; [; - HHTEpBaI MEXKIy aBTOCaMOCBallaMH,
M; V- CKOPOCTh JBIJKCHHS aBTOMOOMWIIS IO OrPaHUYHBAIOIIEMY IICPErOHY

(Vmpe = 16 -18 ), KM/4; N — YKCIIO TIOJIOC IBUKEHUS B OJTHOM HaIlpaBJICHUHU.
1=0,278 V t.+[3,9(1-v) vV’ /(1000 ¥, + @, £ )] +l,, (4.44)

rae f,=1-2 — Bpems peaKUuM BOAUTEINS M BPEMs IIPUBEJCHHS TOPMO30B B JIEHCT-
BHE, C; V - KOOQ(PUIMEHT, YUUTHIBAIOIINN UHEPIMIO BpaIIaOIIUXCS MAacC aBTO-
MOOMIIS (17151 aBTOMOOMJIEH ¢ TUAPOMEXaHUYECKOW TPAHCMHUCCHUEN MPHU IBHKECHHUH

c rpy3om v = 0,03-0,01; npu IBUXKEHUU TOPOXHSAKOM V = (,085-0,07; nnst aBTO-

MOOMIIeH C dIIeKTpoMexaHndeckor Tpancmuccueit v = 0,1-0,15; ¥, =0,2-0,25 -

KOO PUITUEHT CIETUICHHUS KOJIeC C JOPOTroi MpH TOpMOXKeHuu; @, — OCHOBHOE

yAEIbHOE COMPOTUBIICHUE ABMKEHUIO aBTOMOOMIs (cM. Tabi. 4.8), H/xH; i — yk-
JIOH aBTOZOPOTH, “/oo; [, — JUTMHA aBTOCAMOCBAIA, M.

[IpoBo3Has CIOCOOHOCTH aBTOIOPOTH:
M=N, q, K. K,/ps S/ 2 Vop (4.45)

3
riae M — nmpoBo3Has COCOOHOCTB aBTOJOPOTH, M /4; F =1,75-,0 — xodddurment
pe3epBa MPOMyCKHOM CIOCOOHOCTH aBTOJOPOTH.

[Ipon3BOANTEILHOCT ABTOTPAHCIIOPTA B 3HAYMTEIHHON Mepe 3aBHUCUT OT
CXEMBI TMOIhE3/1a AaBTOCAMOCBaIa K 320010 M YCTAaHOBKH €r0 y dKCKaBaTopa. B 3a-
BHCUMOCTH OT pa3MepoB pabodyeil IUIOMIAJIKU M YCIOBUM pabOThI AKCKaBaTOpa
BO3MOKEH CKBO3HOU NOObE30 ABMOCAMOCBANA K IKCKABAMOPY, N00be30 C nene-
8bIM U MYNUKO8bIM pazeopomamu (puc. 4.2)
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Puc. 4.2. Cxembl noagbe3/1a aBTOCAMOCBAJIOB K DKCKABaTOPY: a — CKBO3HAs;
0 — ¢ MMETJIEBBIM Pa3BOPOTOM; B — C TYIIMKOBBIM Pa3BOPOTOM

Ck603HOU n00Be30 MPUMEHSIOT MPHU HAJIMYUU JBYX BBIE3JIOB C paboOYero ro-
pu30oHTa. DTO camas mpocTasi U 3pPEeKTUBHAS cXeMa MOAbe3/1a aBTOCAMOCBAJIOB K
HKCKaBaTopYy.

Iloove30 ¢ nemnesvim pazeopomom UCTOAB3YIOT IPU BCTPEUHOM JIBUXKEHUU
aBTOTPAHCIIOPTAa M JIOCTATOYHOM IS pa3BOpOTa IMIMPHUHE pabodeil ILIOIIAIKH.
OO6bpyHO BpeMs OOMEHa CaMOCBajOB IO ATOH CXeMe HE IMPEBBIIIACT pabovero
IIMKJIa IKCKaBaTopa.

Ilo0ve30 ¢ mynuxkogvim pazeopomom UCTONb3YIOT B CTECHEHHBIX YCIIOBHUSIX
P BCTPEYHOM JABWXKCHUHU aBTOTPAHCIIOPTA, KOI/a HEBO3MOXKHO OCYIIECTBUTH
MeTJeBOM pa3BopoT. Yaine Bcero 3Ty cxemy Mojbe3da aBTocaMocBajia K 3a00r0
MPUMEHSIOT B TYNHKOBBIX 3a00sIX NP MPOBeIeHUU TpaHiiuen. [Ipu sTom npous-
BOJIUTEILHOCTh aBTOCAMOCBAJIa, TI0 CPABHEHUIO C BBHIIICIIPUBEICHHBIMU CXEMaMU,
Ha 10-15 % Huxe.

Cxema yCcTaHOBKHM MOJ MOTPY3KYy 3aBUCHUT OT YHCJIa aBTOCAMOCBAJIOB, OJIHO-
BPEMEHHO HaxoJsIIIuXcs B 3a00¢ (puc. 4.3).
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Puc. 4.3. CxeMbl yCTaHOBKH aBTOCAMOCBAJIOB TOJI MOTPY3KY: a — OJJMHOYHas 0e3
pa3BopoTa; O — OAMHOYHAS C PA3BOPOTOM; B — CIAPEHHASI IBYXCTOPOHHSIS; T —
CIIApEHHAasi OTHOCTOPOHHSS

OOuHOUHYI0 YCMAHOBK)Y A8MOCAMOCEAI08 B CTECHEHHBIX YCIOBUSAX IPOU3-
BOJISIT MapauIeIbHO OCH 320051, TIPH MIMPOKHUX 3aX0/AKaX — C Pa3BOPOTOM.

Cnapennas ycmaHno8Ka agmocamoceadios TO3BOJISET MOBBICUTh MPOU3BO/IH-
TEJIHLHOCTh IKCKaBaTOpa, HO YCIOXKHIET MAaHEBPUPOBAHUE aBTOTPAHCIIOPTA U Tpe-
OyeT OOJBIIEro UX KOJINYECTBA.

Bomnpocs! 1511 caMOKOHTPOJIA

HazoBute oco6eHHOCTH pabOThl KAPHEPHOTO TPAHCIIOPTA.

JlaliTe ornpeneneHre rpy30MoTOKy Kapbepa.

Kaxko#i ykJIOH Ha3bIBalOT OTPaHUYMBAIOITAM?

Uto moHUMaeTcs Mo/ MOJAEe3HOM Maccou noesa?

HazoBute coctapisone NpoIoHKUTEILHOCTA peiica moesja, aBToca-

MOCBaJIa.

Ot kakux (HaKTOPOB 3aBUCUT MPOU3BOAUTEIBHOCTh JOKOMOTHBOCOCTABA,

aBTOCaMoOCBaja?

7. JlaiiTe ompenenaeHUe MPOMYCKHOW M MPOBO3HOM CIIOCOOHOCTH aBTOMO-
OWJIBHBIX U JKEJIE3HBIX JIOPOT.

8. B dem paznmuune MEXIy IUIAHOBBIM M HCIIOJHUTEIBHBIM TIpadUKaMU
JIBYDKEHUS TTO€3/10B?

9. HazoBuTe cxembl MOAbE3/]a aBTOCAMOCBAJIOB K 320010 M YCTAaHOBKHM HX

1o/ OTPY3KY.
Jureparypa: [1, ¢.102-132; 2, c.101-115; 3,c.150-162, 169-171;
4, c.265-271, 284; 5, c.277-343].

SNk =

N
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5. TEXHOJIOITMYHECKHUE PACYETBI [TAPAMETPOB
OTBAJIOOBPA30OBAHUMA I1TPU XKEJIE3HOJJOPOXHOM
N ABTOMOBUJIbBHOM TPAHCIIOPTE

5.1. OOmume cBeneHus

HckyccTBeHHas: HaCchllb, 0OpazyeMas B pe3yJIbTaTe CKIAJIUPOBAHUS MTyCThIX
IIOPOJI, HA3BIBAETCS OTBAJIOM, 4 COBOKYITHOCTHh ITPOM3BOJICTBEHHBIX OIEPALAN IO
IPUEMY U Pa3MEIICHUIO BCKPBIIIHBIX MOPOJ Ha OTBAJIE — OTBAJIbHBIMU pa0OTaMHU.

[Io MecTy pacmoJIOKEHHs OTBAJIOB OTHOCHUTEIIBHO KOHEUYHBIX KOHTYpPOB
Kapbepa pa3nuyaroT BHYTpEeHHUE (B KOHTypax OTBajia) M BHEIIHUE (BHE KOHTYPOB
Kapbepa) OTBAJIBI, IO KOHCTPYKUHUH — OJTHO- U MHOTOApyCHble. OTBa BCKpHILI-
HBIX TIOPOJ, KaK MPaBUIIO, MPEACTABISAET COO0I F€OMETPUUECKOE TEJIO B BUJE He-
[IPAaBUJIbHOW yCEYEHHOM NMUPAMUJIbI WIM KOHYCa U XapaKTEPU3YETCs CIIEAYIOLIN-
MU OCHOBHBIMHU IapaMEeTpaMH: BBICOTOW U YUCJIOM YCTYIOB (SIpyCOB), YIJIOM OT-
KOCa OTBaJIa U YCTYyIla, YUCJIOM, IPUEMHON CIMIOCOOHOCTHIO U JJIMHOW OTBaJIbHBIX
TYNUKOB (Y4aCTKOB).

TexHonornueckre cxeMbl OTBajJ000pa30BaHMSI 3aBUCAT TJIABHBIM 00pa3oMm
OT BHJIA TPAHCIIOPTUPOBAHKS BCKPBILIHBIX ITOPOJ U3 Kapbepa B OTBAIL.

B Hacrosiee BpeMsi OCHOBHOM 00BEM BCKPBIIIHBIX MOPOJ MEPEBO3SIT Ha
OTBaJIbI KEJIE3HOAOPOKHBIM U aBTOMOOMIBHBIM BUJAMU TPAHCIIOPTA.

5.2. OTBasioOOpa30BaHUE MPHU KEIE3HOAOPOKHOM TPAHCIIOPTE

[Ipu xeme3HOAOPOKHOM TPAHCTIOPTE MPH CKIIAJUPOBAHUHU ITYCTHIX IOPOJI
MPUMEHSIOT OTBaJbHBIC TUIYTH, a03eTIepbl, Oylbr0o3ephl U ap., HO 85-90% Bcex
00bEMOB CKJIaIUPYEMBIX TTOPO/]T YKJIAJIBIBAIOT MEXJIONIaTaMH | JIparjaiiHaMu.

B 3aBHCHMOCTH OT T€XHOJIOTUUYECKHUX CBOMCTB CKJIAIUPYEMBIX MOPO/ MPHU-
MEHSIOT CIEIYIOIIUE CXEeMbl PabOThl OJIHOKOBIIOBBIX SKCKABATOPOB Ha OTBAJe
(puc.5.1, 5.2).

B cnyuae, ecnu ckiamupyemMble TOpOJbI 00Jaal0T clIaboi yCTONYMBO-
CThIO, IPUMEHSIOT CXEMY IOCIEI0BATEIbHON OTCHINKK OTBAJIBHBIX SPYCOB (CM.
puc.5.1a, 6; 5.2 a, 0).

DKCKaBaTop MpH TMPSIMOM XOJI€, pacriojarasicb HWKE YPOBHS JKEJIE3HO0-
POXXHBIX IYTEH, MTPOBOJMUT OTCHINKY TOJHKO HIKHETro mojycrymna. s npuema
BCKPBIIIHOM MOPOJBI U3 JYMIIKApOB SKCKABATOP COOPY’KAET MPUEMHBIN OyHKep,
KOTOPBIN TepeMeIIaeTcss o Mepe OTCHINIKU MoaycTyna. /[nmuHa npueMHoro OyH-
Kepa COCTaBJISIET MOJTYTOPHYIO WK JIBOMHYIO JJIMHY JyMmIKapa, riayouna — 0,8-
1,0 m. CocTaB Ha OTBaJI MOAAKOT BarOHAMH BIIEPEl, @ TYMIIKAPbI pa3rpykKarT Mo-
ouepenHo. [Ipu oOpaTHOM X0/€ PKCKABATOP YKJIAIBIBAET MOPOIY B BEPXHUH IIO-
QyCTYN OTBAJIBHOTO spyca.
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Ecmu cknagupyemMsie MOpoabl YCTOMYUBBI, TO IIPUMEHSIOT CXEMY C OJHOBpE-
MEHHOM YKJIaJIKOM MYCTBIX MOPOJ B HUKHHUM M BEPXHUM MOAYCTYyNbI (cM. puc.S.1
B, 5.2 B).

B 3TO#1 cXeMe BCKpBIIly BHadajle YKJIAAbIBAIOT B HUKHUM NOAYCTYIl HA Be-
JUYUHY paguyca pasrpy3KHd, a 3aT€M — B BEPXHUU. TE€XHOIOTHs IpUEMa ITyCTOU
IIOPOJBI U3 JyMIIKAPOB M NOJAAYM BATOHOB aHAJOTWYHA BBIIICOIUCAHHOM CXEME.
YuursiBasg ycaaky MmopoJ B OTBAJIC, BEPXHUM MOAYCTYIl OTCHIIIAIOT BBICOTOM, HE-
CKOJIBKO TPEBBIIAIOIIECH YPOBEHD JKEJIE3HONOPOKHOrO IyTh. [locne 3anmonHenus
OTBAJIbHOM 3aXOJKHA 3KCKAaBaTOP BO3BPAILIAIOT B IEPBOHAYAIBHOE IOJIOKECHUE U
HAYMHAIOT OTCHINIKY HOBOW 3aXOJKHU.

[TapameTpbl OTBAJIa ONPEETSAIOT B CIEIYIOMIEM TOPSIIKE.

OO0111ast BBICOTA OTBaJIa HA PABHUHHOM MTOBEPXHOCTH HE JOJHKHA IPEBBIIIATH
30-60 M, Ha ropuctoit — 100 M u Goiee.

BricoTa sipyca oTBajna npu OTCHINKE €ro AByMsI IOAYCTYIIaMMU:

Hozh1+h2,M. (51)
rae h I» h 2 — COOTBETCTBCHHO BBICOTA HUXKHETO U BEPXHETO IMMOJAYCTYIIOB, M.
h5 + h2 —<Hp.max — €y, (52)

I7ie €, — MUHUMAaJIbHBINM 3a30p MEKIY THUILIEM OTKPBITOI'O KOBILA U OTCHI-
naeMbIM oTBasioM (e, = 0,7-1,0), m.

h; = (Hy + hs) —hy; (5.3)
h5 = Ho (Kp] _Kpo)a (54)

rae hs — npesblieHrne BHOBL (GOPMUPYEMOI OTBAILHOM 3aXOAKU HAJ CTApOM, M;

K,; — xo3¢durment pa3psIxneHnus MOpojsl, oTchimaeMoil B otBaim; K, — koad-
(PUIIMEHT OCTATOYHOTO Pa3PhIXJICHUS MOPOABI B OTBAJIE.

K, = (1,06-1,15) K,;;  K,;=(1,05-1,1)K,,, (5.5)

rae K, — cm. dopmyiy (3.38).
[Tar nepenBUXKH OTBAJIbHBIX MyTEH (IIMPHUHA OTBATbHOW 3aX0/IKH), M:

AO = Rll + Rps (56)

rae R, R, — cOOTBETCTBEHHO (haKTHUUYECKUE PAJNyC PasTPy3Ku U paauyc depra-
HUS, M.

[IpueMHast cmoCOOHOCTh OTBAJIBHOTO TYMHUKA MO 00bEMY B LIETUKE MEXKIY
IBYMSI IEPEYKIaIKaMu My TH:

Vo=1L,A4,H,/K,, (5.7)

3
rae V,— npuemHas cmocoOHOCTh OTBAJIBHOTO TYIHKA, M ; L, — ITHHA OTBAJIBHOTO
Tynuka (IPUHUMAIOT COTJIACHO 33JaHUI0), M.
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[IponomKUTENbHOCTD paOOThl OTBAILHOTO TYIHKA MEXKAY IBYMsI IEpeyKiIa-
KaMH MyTH:

tr=Vo/ Veym, cyTKH, (5.8)

rne Ve, — CyTodHas NIpHEeMHas CIIOCOOHOCTS (110 00BEMY B IIETHKE) OTBAIBHOTO
TYIHKA, M /CyTKH.

chm = N Vepa (59)

r7ie 1. — YUCIIO TIOE€3/I0B, KOTOPhIE MOTYT OBITh pa3rpy>KeHbI HA OTBAJIHLHOM TYIIHU-
Ke 3a CyTKH; V,, — 00beM MOpo/Ibl, IIEPEBO3UMOi JTOKOMOTHBOCOCTABOM 33 OJINH
petic (cM. popmyny (4.17) ).
_ -1
ne = KHp Tcym/ (to + tpa32) ) (5-10)

rae K, — xo3dduuuenT, yunTsBarommii HEpaBHOMEPHOCTH DPabOTHI TyNHKa
(K= 0,85-0,95); Ty, — 4ncno 4acoB pabOTBI OTBAIBHOTO TYNHKA B CYTKH
(Teym=21), 4; t, - Bpemst OOMeHa MOE3/I0B Ha OTBANE, U; yys, — BPEMS PA3TPY3KH
noesa, .

t,=2L,s/V, + 1, (5.11)

rae L,; — cpenHee paccTosiHie OT 0OMEHHOIO ITyHKTA J0 OTBAJILHOIO DKCKABATO-
pa (cornmacHo 3amanuro), kM; V, — cpemHsas CKOPOCTb JBMIKEHHMS ITOE3I0B 110 OT-
BanpHbIM Tynukam (V, = 15-20), km/4; 7, - BpeMs Ha cBsA3b (IIpU aBTOMATHYE-
ckoit csa3u 7, = (), mpu tenedonnoit 7, = 0,05-0,1), u.

Lys=0,5 Ly, (5.12)

tpaae = Ny Ty, (513)

rae 7, — IPOJOJDKUTENBHOCT pasrpy3ku oxHoro Barona (7, = 0,025-0,033- B
nernee Bpems, 7, = 0,05-0,07 — B 3uMHee Bpems), .

Yuciio oTBaIbHBIX TYITUKOB B padoTe:
N = Ve / Veym, (5.14)

rie NN;, - 9ncio OTBANBHBIX TYITHKOB B paboTe, MWT.; V. — CpeHECY TOUHBIH 005-
y 3
€M BCKPBIIIH, IOCTYMAIOIICH Ha OTBaJ (CM. pasj. 6), M .
OOGi1iee YUCITO HKEIE3HOTOPOKHBIX TYITHKOB HA OTBAJIE:

Nip = Nop(1 + tr/ 1), (5.15)

rae Ny, - 4uCiIo TYIHMKOB Ha OTBAJIE, IIT.; £,r — NPOJAOJIKUTEILHOCTD MIEPEYKIaIKH
myTu Ha otBanbHOM Tymuke (¢,,=(0,001-0,0016) L,), cytku.
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HpOI/IBBO,I[I/ITeJ'IBHOCTB OKCKABaATOpPOB Ha OTBAJIC IIPHHHUMAIOT Ha 25 %
0O0JIbIIIE YeEM IIPpHU BBICMKC B30PBAHHLIX ITIOPO.

5.3. OTBanooOpa3zoBaHue NMpU aBTOMOOMIBHOM TPAHCIIOPTE

[Ipu TpaHCOPTUPOBAHWU BCKPBIIIHOW MOPOJIBI HA OTBAJI aBTOMOOUIBLHBIM
TPAHCIIOPTOM MPUMEHSIOT OYyJIbI03€pHOE OTBAIO0Opa30BaHKE, KOTOPOE BKIIIOYA-
€T pasrpy3Ky aBTOcamMocBaja Ha BEpXHEH IUIONIAJIKE OTBajla, MEPEeMEIIECHHUE TO-
POJIbI TIOJT OTKOC OTBaja, PEMOHT U COOPY>KEHHE aBTOJA0POT.

Cy1iecTByIOT JiBa crocofa 0yJibJA03€pHOTO OTBAIO00OPA30BAHUS — IO/ -
HOI 1 nepudepuitHebiii (puc. 5.3).

[Ipu nrowaonom cnocobe omeanoodpazosanus aBTOCAMOCBANIBI pa3rpyka-
IOTCSl IO BCEH IUIOMIAJKE OTBaJia, 3aT€M IUIONIA]b OTBaja IUIAHUPYIOT U YILJIOT-
HSIOT KaTKaMd. AHAJOTHYHBIM O00pa3oM OTCHITIAIOT TMOCJEAYIONINE BBIIIETEkKa-
e cyiou. bynbao3epHBI OTBAl B 3TOM CIIy4yae pa3BUBACTCS 110 BEpTUKAIU. M3-
3a 0OJIBIIOTO 0OBEMa IUIAHUPOBOYHBIX pabOT ATOT CIOCOO sIBJsIeTCs Oosiee 10po-
rOCTOSIIUM, YeM NepUPEPUITHBIN, MOITOMY OH MPUMEHSETCS PEIKO, B OCHOBHOM
IPH YKJIAJIKE MSATKUX MaJOyCTOMYMBBIX MOpoJ (cM. puc. 5.3, 0).

[Ipu nepugepuiinom cnocobe Ha yCTONYUBBIX OTBAJIaX aBTOCAMOCBAJIBI T'PY-
30MOJTLEMHOCTBIO JI0 75 T pa3rpyKaroTcsi MPSAMO TOJ, OTKOC, a OOJIbIIeH Tpy30-
MOJBEMHOCTH — Ha PACCTOSTHUM 3-5 M OT BepXHEH OpPOBKM OTKOCA OTBaja. 3aTeM
3Ty MOpoay OyJibI03epOM MEePEMENIAIOT MOl OTKOC, T.€. B 3TOM CJIyyae OTBaj pas-
BHUBaeTCs B IIaHe. B mensx 6e30macHOCTH, YTOOBI UCKIIOYUTh BO3MOKHOCTD Tia-
JICHUSI aBTOCAMOCBAaJIa ¢ OTBaja MpPHU HEMOCPEIACTBEHHON pasrpy3Ke IMoj OTKOC, Y
BEpXHEN OpOBKM OTBaJIa YCTAHABIMBAIOT METAJUIMUECKUE YIOPHI 7Sl 3aIHUX KO-
JIeC aBTOCaMOCBaJIa WJIM OTCHINAIOT MOPOAHBIN Bajl BbicOTOM HEe MeHee 0,5D, (D —
TUaMeTp KoJjieca HauOOJIBIIErO U3 pa3rpy’kKaroluxcsi Ha OTBAJE aBTOCAMOCBAJIOB)
u mupuHont 2-3,5 M. KpoMe 3Toro, B 3TUX K€ LENAX, MIOBEPXHOCTh OYJIbJI03EPHO-
r'0 OTBAJIa J0JDKHA UMEThH YKIIOH 3-5° B CTOpOHY LieHTpa oTBaa (cM. puc. 5.3, a).

[TapameTpbl OTBaJIa ONPEETSAIOT B CIEIYIOMIEM TOPSIIKE.

BricoTa oTBajla HA paBHMHHOW MOBEPXHOCTHU cocTaBisieT 10 30-60 M, B ro-
pucrtoit MecTHOCTH — 10 150 M u Goree.

[Lnomwane orBana:

So = Vs Kpo /Hy Ko, M, (5.16)

rae V, — 06beM mopo, MoAIekalux pasMEIIeHHIO B OTBAJIE 38 CPOK €ro CyIIe-
cTBOBaHHs (cM. paszen 6), M; K, — K0o3(bOUIMEHT, YIUTHIBAIONMIHI HCIIONb30Ba-
aue mromand orsana (mpu oxunom spyce K,,=0,8-0,9; npu nsyx spycax
K.,=0,6-0,7).

[Ipu m3BecTHOM TUIOMIAM, IPUHATOU (OpMe U 3aJaHHOW OJHOM U3 CTOPOH
OTBaJIa ONPEACIISIOT pa3Mephl OTBAJIA B IIAHE.
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CpCI[HCG YUCJIO0 aBTOCAMOCBAJIOB, PA3IrPYKAOIMINXCA HA OTBAJIC B TCUHCHUC
OJHOTI'O Haca.

Nq - Veq Kﬁep/Qaqo (5-17)
rme  V,, — NpPOU3BOAUTENBHOCTh Kapbepa MO BCKpPBIIE (CM. pasfm. 6), M /d;
Kuep — xodbduImenT HepaBHOMEPHOCTH pabOTHI Kapbhepa IO BCKpBIIIE

(Kyep=1,25-1,5); Qp— NpOM3BOAUTENBHOCTH aBTOCAMOCBaNA (CM. (opMmyity
(4.43)).

Yucio ABTOCAMOCBAJIOB, OJJHOBPCMCHHO Pa3rpyKaromuxcs Ha OTBAJIC!
N, =N, 1,/ 60, (5.18)

rae N, 1 N, — 9uciio aBTOCaMOCBAJIOB, Pa3rPy’KarOIIUXCS HA OTBaje COOTBETCT-
BEHHO OJJHOBPEMEHHO U B Teuenue 4aca (/V,= IV, (cm. popmyny (4.43)); ¢, — npo-
JIOJDKUTEIBHOCTD Pa3rpy3KH U MaHEBPUPOBaHMS aBTocamocBana (f,=1,5-2), MuH.

JlnuHa gpoHTa pa3rpy3Ku Ha OTBaJE:
Ly =Nyl (5.19)

rae Ly — nimHa GponTa pasrpysku aBTOCAMOCBAIIOB Ha OTBane, M; /, — MHUPUHA
MOJIOCHI MO (PPOHTY OTBaAJIa, 3aHUMAaeMas OJJHUM aBTOCAMOCBAJIOM IIPU MaHEBPU-

posanuu ([, = 18-20), m.

Uwucio pa3rpy304HBIX YYAaCTKOB OTBaJIa, HAXOMSIINXCS B OJHOBPEMEHHOU
pabore:

N,, =Ly/L, (5.20)
rae L; — nmuna ognoro yyactka (L; = 60-80), wm.

Uucio miIaHuPOBOYHBIX YYACTKOB:
Ny, = Ny, (5.21)
Yucio pe3epBHBIX YUACTKOB:
N, pes = (0,5-1,0) N, (5.22)
OO111ee KOJIMYECTBO YYACTKOB:
N, =N,, + Ny + Ny s (5.23)

OO6mast nMHa OTBaIBLHOTO (PpoHTA padOT:

Lyo = (60-80) N,. (5.24)
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I'onoBas IMPONU3BOAUTCIbHOCTD 6}’.]'[1:,[[036[)&2

Q5.200 = Q6u Ku TCM Ney Naoos (5-25)

rie K, — xoddduimeHT ucmonb3oBaHus OyJbl03epa B TEUEHHUE CMEHBI
(K,=0,8-0,9); T, — npoaomkuTeIbHOCT, cMeHbI (1., =8), 4; n., - YUCIO
CMEH B CYTKH (M., =3 WIN COTJIACHO PEXXUMY pabOTBI Kapbhepa); M.,y — YUCIIO
pabouux JHEH Oyabao3epa B rony (#,,90=2352); Os, - YacoBas MPOW3BOIU-
TenbHOCTh Oynbrosepa (s, =300-400) nnm cormacHO pekoMeHmanusM [8]
OHa MOXET ObITh paccunTana 1o gopmysnam (7.15) — (7.21).

Bonpocs! 111 cCaMOKOHTpOIIA

1. JTaiiTe onpenenenne oTBaa.

2. HazoBuTe OTIIMYMUTENBHBIE MPU3HAKM BHYTPEHHUX M BHEIIHUX OTBAJIOB,
MX JOCTOMHCTBA U HEJIOCTATKH.

3. KakuMu OCHOBHBIMU NapaMETPAMH XapaKTEPU3yeETCsT OTBAII?

4. HazoBute cpeacTBa MEXAaHU3AIMU OTBAJIOB IPHU UCIOJIb30BAHUM KEJE3-
HOZOPOXKHOT'O TPAHCIIOPTA, ABTOTPAHCIIOPTA.

5. JlaliTe XapakTEpUCTUKy TEXHOJOTHMYECKUX CXEM OTBajI000pa30BaHUS
MEXJIONaTaMH, JIparjialHamMu, OyabA03epamu.

6. OT kakux (paKTOPOB 3aBUCUT EMKOCTb OTBaJIa, MPUEMHOIO TyNHKa?

7. HazoBuTe MOCTOMHCTBA M HEJOCTATKHU ILJIOIIAJHOTO U MepudepuitHoro
CIIOCO0OB OTBAI000PA30BAHUS, YCIOBHS UX MPUMECHEHHUSI.

Jluteparypa: [8, c. 270-285, 323-326; 6, c. 395-414;
9, c. 283-289, 290-291].
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6. BBAUMOCBA3b TTPOU3BOJCTBEHHbBIX ITPOLECCOB

6.1. OO0111Ee TOJIOKEHUI

Bce paccmaTpuBaeMble OCHOBHBIE TPOU3BOJACTBEHHBIE IIPOLIECCHI SIBISIOTCS
B3aUMOCBS3aHHBIMU U COCTAaBIIAIOT 3BE€HbS €IMHOTO HEMPEPBHIBHOI'O TEXHOJIOTUYE-
CKOT'0 KOMILIEKCA OTKPBITBIX TOpHBIX padoT (OI'P), a ux coBokymHOCTH, 0OecTe-
YUBAIOIIAs] HM3MEHEHUE arperaTHOrO COCTOSIHUS TOPHBIX MOPOJ, WX MOTPY3KYy,
nepepadoTKy, CKIaAUPOBAHHE U, B Cilydyae HEOOXOJIMMOCTH, MEpepaboTKy, CO-
craBisieT TexHoioruto OI'P. Texnonorus OI'P nomkHa Oa3upoBaTrbcsi HA MPUH-
[UIIaX MOTOYHOCTH, COBMELIEHNN U HE3aBUCHUMOCTH MPOU3BOJCTBEHHBIX MPOIEC-
COB, 00OECIIEUEHNH KpaTUalIlINX PACCTOSIHUN MEepEeMENIECHUsS] TOPHOM MAcChl, MaK-
CUMaJIbHOM HCHOJIb30BaHUM TEXHHUUYECKUX BO3MOKHOCTEW TOPHOTO 00OpyJoBa-
HUSA U MUHUMYME BCIIOMOTaTENIbHBIX PabOT MPHU yCIOBUM BBIMOJHEHUS TpeOoBa-
HUN TEXHUKHU 0€30MaCHOCTH U KauecTBa JOOBIBAEMOT0 MOJIE3HOI'O UCKOMAeMOro U
UMETh KOHEYHYIO 1eJb JOCTHXKEHHUS 3aJaHHBIX OOBEMOB UX JOOBIYM C MaKCH-
MaJbHOM MPUOBUIBIO OT peau3allui KOHEYHON MPOIYKIIUH.

Takum o0pa3omM, OCHOBHas 3ajayda, oOecleurBarouias KOHEYHYIO LIEeNb TeX-
Honornn OI'P, 3akiroyaeTcs B COTJJaCOBAHMM U YBSI3KE KOMILIEKCA TOPHBIX H
BCIIOMOT'aTeJIbHBIX padOT ¢ MOPSIKOM HCIOJIb30BaHUS U PACCTAaHOBKOW 000py10-
BaHMs. Pemienue 3Toil 3a1auu CBOJUTCS K YCTAHOBJICHHIO ONTUMAJIbHOM MOCIIEN1O0-
BaTEIbHOCTU BBIMOJHEHUS BO BPEMEHHU M MPOCTPAHCTBE BCEX OYPOBBIX, B3PbIB-
HBIX, 9KCKaBaTOPHBIX, TPAHCIOPTHBIX, OTBAJIBHBIX U CBA3AHHBIX C HUMH BCIIOMO-
raTelibHbIX padOT M OMpEACNICHUI0 TUIMAa HEOOXOAMMOTO KOJUYECTBA TOPHOTO
000pyI0BaHUS.

BrinonaHenue 3Tux padoT MOKHO OCYIIECTBIISITh MO 3aKPBITOMY LIUKITY, KO-
r71a TOpHbIE MAIIMHBI U 000PYIOBAHKE KECTKO 3aKPEIUIEHBI PYT C IpyroM u 0e3
3aKperieHus (OTKPBITHIA IIUKIT).

BypoB3pbiBHBIE paboThI. [1pH KeCTKOM 3aKpETyIEHUU COKPAILAIOT MEPETOHBI
OYpOBBIX CTAaHKOB, YIPOIIAIOT OpPraHU3aIrio padoT Ha yCcTyre Oaromaps Herpe-
PBIBHOM MOCIEA0BATENHHOCTH UX BbINOJIHEHU. Ho mipu 3TOM HeobXxoauma CTpo-
rasi B3aMMOYBsI3Ka IPOU3BOAUTEIHLHOCTH OYPOBBIX CTAHKOB U SKCKAaBaTOPOB.

[Ipu OTKpBITOM IMKJIE BO3MOKHBI OoJiee THOKash OpraHuzanus Tpynaa U Io-
BBIIIIEHUE MTPOU3BOJUTEIBLHOCTH OYpOBOrO UM BBIEMOYHO-IIOIPY30YHOTO 000pY10-
BaHMs. Ho yalile mpon3BOJAT EpEeroHsl CTAHKOB € YCTyNa Ha YCTYII, OTKIFOUEHHUS
U TOJAKJIIOYEHUS K 3JIEKTPOCETH WM JIPyrue HENpPOU3BOJCTBEHHBIE PaOOTHI, YTO
CHIM)KAET CTENEHb UCIIOJIb30BaHUs OypOBBIX CTAHKOB.

KoMOuHupoBaHHYIO (TI0 OTKPHITOMY M 3aKPBITOMY IIMKJIaM) OPTraHU3aIHIo
CIEAYET MPUMEHSATh, €CIU MPOU3BOJUTEIBHOCTh OJHOTO WIIM TPYMIbl CTAHKOB
3HAYUTENBHO OTJIUYAETCS OT TPeOyeMOil.



102

[Ipu pa3paboTke CKaJdbHBIX U TMOIYCKaJIbHBIX MOPOJ SKCKaBaTOPHBIE OJIOKH
OOBIYHO JIETISAT Ha OTJEIbHbIE padouue OJIOKH, B KaXKJIOM M3 KOTOPBIX MOCIIEI0BA-
TEJIbHO BBITIOJIHSIOT OTAENbHBIE Mpolniecchl. Kaxpiit 610k mymuHo# 120-250 M Ha-
XOJIUTCSI B OJTHOM U3 COCTOSTHUM: OXKUAaHus paboT (B pe3epBe); MOJATOTOBKHU K OY-
peHuIo (MIAaHUPOBKA IUIOMIAJKH, 3a€3/I0B U Jp.); OypeHUs; MOATOTOBKU K B3PBIBY
(3apsiaka U 3a00MKa CKBa)XXMH) W B3PBIBaHUS, SKCKaBalluM mopojbl. Ilpu sTom
BO3MO>KHBI IEPEXObI U3 OJTHOTO COCTOSIHUA B Apyroe (puc. 6.1).

Puc. 6.1. BapuaHnTsl cMeHBI COCTOSTHUM pabounx OJIOKOB Ha YCTyTIE:

a — oIHOrO 0JI0OKa; 0,B — CMEXKHBIX OJIOKOB COOTBETCTBEHHO NPHU OypeHUHU
0e3 omepexeHust U ¢ onepexennem Ha onud Onok; I1, b, 3, B, D — coctosiHus
0JI0Ka: COOTBETCTBEHHO MOJTrOTOBKA, OypeHHe, 3apsbKaHue, B3phIBAaHUE, IKCKaBa-
must; uHAeKesl «H» 1 «K» 03HauaroT Hayano u KoHel paboThI

[Ipu mocnenoBaTeTbHOM OOYpPUBAHUU U B3PBIBAaHUU pabounx OJIOKOB Oype-
HUE OYepEeTHOT0 0JIOKa HAUMHAIOT TOJILKO TOCTIE B3PBIBAHUS MPEIbIAYIIETO (pHC.
6.1, a). [lanHyro cxeMy NMPUMEHSIOT MPU OTCYTCTBUU JTOCTATOYHOTO 3araca B30-
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pPBaHHOM MOPOJIBI U MIPU OrpaHnyeHHOM (ppoHTEe padoT. HemocTaTku cxeMbl: He-
00XO0IMMOCTh OTTOHA OYPOBBIX CTAHKOB IMPHU B3PHIBAHUU U KECTKasi B3aUMOCBSI3b
MeXIy OypeHHEM U SKCKaBallueH.

[Ipu orcraBanuu OypOBBIX PAOOT B3PBHIBAIOT HE IMOJHOCTBbIO OOYpEHHBIN
0JIOK, mpu 3TOM OJIOK HAYMHAIOT O00YpUBATH OT IPAHULBI CO B30OPBAHHBIM PAHEE
osiokoMm. IIpu mocTaToyHOI HaJEKHOCTU OYpOBBIX pabOT 0OypuBaHKE OJIOKAa Be-
AyT B 0OpaTHOM MOpPSJIKE — K TPAaHULIE CO B3PHIBOM - TaK YTO MPOCTOM B Hayaje
OypeHus 00Ka MO3BOJISIOT COBMECTUTH OOpAaTHBIM MEPEroH CTaHKa Mepen cie-
TYIOIIMM B3PBIBOM C pa30ypHUBaHUEM CKBaxuH (puc. 6.1, 0).

[Ipu Oypenuu c onepexeHrneM Ha oJIuH 010K (puc.6.1, B) HAIMUKE TPOMEXKY-
TOYHOTO0 00YpPEHHOTO OJI0Ka (MEXy 00ypHMBAEMbIM U B30PBAHHBIM OJIOKaMHU) MO-
3BOJIIET YBEJIMYUTH 3aIlaCc B30PBAHHON MOPOJBI, JIMKBUAUPOBATH JOMOJHUTEIb-
HBIE TEPErOHbl CTAHKOB MIPH B3PBIBAHHUH, IPOCTOU WX MPU BTOPUYHOM B3PHIBAHUU
U Jp. OTa cxema mpu AocTaTrodHOM (poHTEe padboT s(ddexTuBHEE, OCOOCHHO B
3UMHee BpeMsa. B BeceHHUI mepuoj cTpeMsTCs CBECTH K MUHHMYMY 3ariac Mpo-
OypEHHBIX CKBaXKHUH.

Ha xapbepax ¢ y3kumMu pabOYMMU IUIOLIAJKaMH, TJI€ B3pPBIB OJHOTO OJIOKa
BEJIET K OCTAaHOBKE TOPHBIX PadOT HA COCEHUX YCTyMHaxX, IPUMEHSIOT KaCKaHbIe
B3pPbIBBI, TO €CTh B3pBIBAIOT OJIOKM Cpa3y Ha TPeX — YeTblpex ycrymnax. Takol mo-
pAI0OK OypOB3PBIBHBIX PaOOT OOECIIEUMBAET OMPEICIICHHbIE TPEUMYIIIECTBA B UC-
M0JIb30BAHUH TOPHOTO 00OPYAOBAaHMS, HO YBEIMYMBAET B3aMMOCBS3b MPOU3BOI-
CTBEHHBIX IPOLECCOB U BOZHUKAOIINE MPU 3TOM HEAOCTATKHU.

BrieMouHO-1IOrpy304HbIE, TPAHCIIOPTHBIE U pa3rpy304Hble padoTsl. Pabora
HKCKaBaTOPOB, MOJABMKHOTO COCTaBa U OTBAJILHOTO 00OpYAOBaHUsI 00pa3yeT eau-
HBII MOTPY30YHO — TPAHCIOPTHO - Pa3rpy304HBbIN Ipoliecc, TPEOYIOMmuil 00Ib-
10 YETKOCTU BBIMIOJIHEHUS U MOCTOSIHHOT'O B3aUMHOI'O COTJIACOBAaHUS BCEX OIe-
paLu.

[Ipu 3aKpbITOM LHKIJIE 33 KAXKJBIM SKCKaBaTOPOM B TEUEHHE CMEHBI 3aKper-
JSIIOT ONPENIETICHHOE YUCIIO MOE3/10B WM aBToMaluH. [Ipu anurensHONW OCcTaHOB-
K€ IKCKaBaTopa, HEOOXOJIMMOCTH MEPEBO30K TOJIBKO IMOJIE3HOTO MCKOMAeMOro U
Ap. TOJABM>KHOM COCTaB MepepacnpenesitoT o IPYTuM IKCKaBaTopam, a MpH BbI-
MOJIHEHUHM BCIIOMOTAaTENbHBIX paOOT MOABMIKHON COCTaB MOXKET MpocTauBaTh. B
CBOIO OY€pe/lb, U3-3a HEPABHOMEPHOI'O JBUKEHUS TPAHCIIOPTA, OCOOCHHO KeJle3-
HOJIOPOKHOT'0, MOTYT MPOCTauBaTh 3KCKaBaTOpbl. [103TOMY 3aKpBITHIN LUK TPU
KEJIE3HOJOPOKHOM TPAHCIIOPTE MPUMEHSIOT PEAKO: ISl OOCITY)KUBaHUS HEOOJIb-
IIOT0 YHCJIa SKCKAaBATOPOB, MPU MOTOPU30HTHBIX OTBAJIAX.

[Ipu OTKPBHITOM LIMKIIE TPAHCHOPT 3aKPEIUISIOT B TEUEHUE CMEHBI 32 HECKOJIb-
KUMHU UM BCEMU HKCKaBaTOpaMH TEXHOJIOIHYecKoro komiuiekca. [Ipu noabesae k
Kapbepy TPaHCIOPTHBIE CPEJCTBA HAMPABISIOT K TOMY 320010, T/ie OTpy3Ka UX
MOKET OBITh MPOU3BE/ICHA C HAMMEHBIIUMU MOTEPSIMU BpeMeHH. B aToM citydae
32 CUET CHUKEHUSI OPTaHU3alMOHHBIX MPOCTOEB MOBBIIAETCA KOIP(HUIIMEHT HUC-
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MMOJIb30BAHUA U IIPOU3BOAUTCIIBHOCTb 9KCKABATOPOB, YMCHBIIACTCS YUCIIO OAHO-
BpPEMCHHO HAXOJAIMMUXCA HA JIMHUKU TPAHCIIOPTHBIX CPCIACTB.

6.2. PacyeT HE0OX0IMMOI0 KOJIMUECTBA TOPHOTO 000PY0BAHUS

Pacyer HEOOXOAMMOro KOJWYECTBA TOPHOTPAHCIIOPTHOTO OOOPYIOBaHUS
BBITIOJIHSIFOT MCXOJIl U3 €ro MPOU3BOAUTEIBHOCTH, 33JJaHHBIX TOJIOBBIX 0OHEMOB
BCKPBIIIHBIX ITOPOJ] ¥ MOJIE3HOTO HCKOAeMOTO.

Heo6xoanmoe koanyecTBO OypOBBIX CTAaHKOB B paboTe (pabouuii mapk):

® 10 BCKpBIIIIE:

Nops =Vis ! Popo sy (6.1)

® 10 [0JIE3HOMY HCKOITAEMOMY:
Nopn =V ! Prgons (6.2)
P

00.6° * 200.n

rne P, - COOTBETCTBEHHO T'OJI0Bas MPOU3BOAUTEILHOCTh OYpOBOTO CTaH-

Ka 10 CKaJIbHBIM IIOPOJaM U IIOJIE3HOMY UCKOIIaeMoMy, M/Tox; Vy, Vs, - coOTBET-

CTBEHHO T'0JIOBOM 00BbeM OypeHHs IO KOPEHHBIM MOpOJiaM U TIOJE3HOMY HCKO-
aeMoMy, M/TO/I.

Voe =V /s Vo = AP/ M (6.3)
rae V., A- COOTBETCTBEHHO T'OJOBOH OOBEM IO KOPEHHBIM IOPOAAM (v/rox) u
IOJIE3HOMY HCKOIIaeMOMY (T/Ton) (B COOTBETCTBHUHM C 3aJJaHUEM); PO, - INIOTHOCTb
nonesnoro uckomaemoro (o, =(1,35—1,5) 1/™); 77,,7,,- COOTBETCTBEHHO BHI-

XOJ] TOPHOH MaccChl ¢ M CKBaXHUHBI 110 KOPEHHBIM TOPOJIaM U TIOJIE3HOMY HMCKO-
3
MaeMoMy, M"/M.

n.=ab.h./l =a,b h, [l

ks> Mnu nu“nunu " cke.nu (64)

rne a,,b.,h.,l a b . h I - COOTBETCTBEHHO PACCTOSIHUE MEXKIY

K2 "CK8.K> “"nu’ ~nu’ ""nu > " CK6.nu

CKBaXXMHAMH W MCXKAY psadaMH CKBAKHWH, BbBICOTA YCTyIla M HJIMHA CKBAXXHUH II0
KOPCHHBIM ITOPOAaM U ITOJIC3HOMY HCKOIIACMOMY, M.

MHBeHTapHBI napk OypoOBBIX CTAHKOB IO BCKpbIlIe (N, ) U MOIE3HOMY
HCKOIaEMOMY::

N6u6 = N6pef6; N6un = N6pnf6 > (65)

rne f,- ko3dduureHt pezepBa OypoBbIx cTaHKOB ( f, =1,2—1,25).
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3I[€CB 1 gajicc BCIIMYMUHA pa60qer0 IMapKa MalliiH MOKET OBITH I[pO6HOI>i, HH-
BCHTAPHOI'O — 1ICJION.

Heobxonnmoe KOIu4ecTBO SKCKaBaTOPOB B padoTe:
® 110 HAaHOCaM:

NapH = VH /Qaeo().H; (66)
® 10 KOPCHHBIM IIOPOAaM:

NapK = VK /Qaeod.K; (67)
¢ IO ITI0JIC3HOMY HCKOIIaCMOMY:

Napn = Apnu /Qaeod.n; (68)

. 3
rae V,- romoBoii 00beEM HAHOCOB (B COOTBETCTBUM C 3aJaHUEM), M /TOJ;
D.oo0.115 Doood s Dovos.n~ COOTBETCTBEHHO I'0OJI0Basi MPOU3BOAUTENBHOCTh JKCKaBa-

3
TOpa 110 HaHOCaM, KOPCHHLIM IIOpOAaM U ITIOJIC3HOMY HCKOIIACMOMY, M /FO,Z[.

WMHBeHTapHBIN MapK SKCKaBaTOPOB MO HaHOcaM N, O KOPEHHBIM MOPO-

OUH

aam N, ¥ IOJE3HOMY UCKomaeMomy N, :
NSUH = NQprS; NQMK = NSpKfB ; NQM}’Z = Napnfa ; (6.9)
rne f,- ko3dduuneHt pezepna 3kckaBaTopos ( f, =1,2-1,4).

H€O6XOI[I/IMOC KOJIMYCCTBO JIOKOMOTHUBOCOCTABOB B pa60Te:
® JIO HAHOCAM:

N opn = KoV 1 Qoo (6.10)
¢ 110 KOPCHHBIM IIOPOdaM:
N e = KyepVie 1 Q00,15 (6.11)
® IO IMOJIC3HOMY HMCKOIIaCMOMY:
N oon = Kosep AP 1 Qoo (6.12)

1€ O .oons Divoors Disoo.n~ COOTBETCTBEHHO TOJ0BAsi NPOU3BOAUTEIBLHOCTD JIO-

KOMOTHBOCOCTABa 110 HAHOCAM, KOPCHHBIM IIOpOJAaM H ITIOJIC3HOMY HCKOIIaCMOMY,

3
m/rom;  K,.,- KOIQQUIMEHT  HEPaBHOMEPHOCTH  pabOTBI  TpaHCHOpTa

(K, =1,1-1,2).
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PaGounii napk gyMnkapoB (BaroHoB) 1o HaHocaM N ,, , KOPEHHBIM ITOPOAAM
N,, ¥ 1mosne3sHomy uckonaemomy N, :

N() :N N@K:

H ﬂPan)H; Ndn = lenndn ’ (613)

szicndk )

TIe ng,, Ny, , Ny, - COOTBETCTBEHHO YHUCIIO QYMIIKApOB (BaroHOB) B IO€3J€ IpH
TPaHCIOPTUPOBAHUM HAHOCOB, KOPEHHBIX MOPOJI U MOJE3HOTO UCKOMAeMoro, IiT.

WuBeHTapHBINA NapK JOKOMOTHBOB U AYMIKapoB (BaroHOB) MPUHUMAIOT Ha
20-25% Oomnplie pabouero napka.
Heobxoaumoe uncino paboumx aBTOCAMOCBANIOB Juisl obecnieueHus: 3¢ dek-

TUBHOW pabOTBl 7 HKCKAaBAaTOPOB 110 BUJAM pabot: no HaHocaM N, , KODEHHbIM
nopogaMm N, ; IOJIE3HOMY HCKomaeMomy N,
n n n
NapH:ZNaH; NapK:ZNaK; Napn:ZNa;w (614)

rne N,,N
UCIOJIb30BaHMsI B KOMIUIEKTE C OJHUM 3KCKaBaTOPOM, PabOTAOIIUM Ha 3KCKaBa-
[IUY HAHOCOB, KOPEHHBIX ITOPOJ U MOJIE3HOT0 UCKOIIAEMOT0, IIT.

N,,- COOTBETCTBEHHO YHCJIO aBTOCAMOCBAJIOB, HEOOXOAUMOE IS

ak

WHBeHTapHBIN MapK aBTOCAMOCBAJIOB, C YY€TOM HAXOSIINXCS B PEMOHTE H
TEXHUYECKOM 00CITyXKuBaHUM, MpuHUMAIOT Ha 20-30% OGobIe padoyero.
KoyimyecTBO pabounx 3KCKaBaTOPOB Ha OTBAJIC:

N,y =V +V,)/1,250 (6.15)

9200.K *
OO611ee KOJIMYECTBO IKCKABATOPOB Ha OTBaJIe (MHBEHTAPHBIN MapK):

Noow = JoNosop (6.16)

rae f,- ko3 dunneHT pesepsa 3kckaBaTopoB Ha otBane ( f, =1,1-1,3).
KonuuectBo pabouunx 0yJib103€pOB Ha OTBAJIE:

N60p - (VK + VH )Ks’e /Q6zo() 5 (617)

rie K, - xodpduumeHt 3aBaneHHOCTHM oTBana mnopoxon (K., =0,6-0,7);
Opo00." roaoBas MIPOU3BOIUTEIIHHOCTD Oynpa03epa Ha OTBaJe
(Q;.,, =1500000—2100 000 mmm cornacro [13]), m’/rox.

NHBeHTapHbBIN Mapk O0YyJIbI03EPOB:
N6u0 :f6oN6p09 (618)

rae f;,- KoagduuueHt pesepsa Oynbro3epos Ha oTBaiue ( f,, =1,3-1,4).
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BOHpOCBI 51 CAMOKOHTPOJIA

UYro cocrasnser TexHonoruto OI'P?

Kakue paboThl OTHOCAT K 3aKpbITOMY HUKITY? OTKPBITOMY LIUKITY?
Ha3oBuTe BapuaHThl COCTOSIHUN pa0ounX OJIOKOB HA YCTyIIE.

Kak paccuuthiBaTh pabounii M1 MHBEHTApHBIA MAapK OYpOBBIX CTaHKOB,
IKCKaBaTOPOB, TPAHCIIOPTHBIX CPEICTB?
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