THUITOBAS TEXHOJIOI'MYECKAS KAPTA (TTK)

PA3ZPABOTKA BBIEMOK JIOBOBBIM 3ABOEM 9KCKABATOPOM 30-33225,
OBOPYJOBAHHBIM OBPATHOM JIOITATOM U TOT'PY3KA TPYHTA B OTBAJI

1. OBJIACTDb IIPUMEHEHUA

TumoBast TexHOJOrMYecKas Kapra pa3paboTaHa Ha pa3pabdOTKy BBIEMOK JIOOOBBIM 3a00eM
skckaBatopoM D0-3322b6, 060pynoBaHHBIM 00paTHOM JIONATOM M MOTPYy3Ka IPyHTa B OTBAI.

PA3PABOTKA I'PYHTOB 3EMJIEPOMHBIMA MAIIIMHAMM

TexXHOJOTHUECKUil MPOLIECC YCTPOWCTBA BBIEMKH BKIJIIOYAET Pa3pabOTKy rpyHTa ¢ MOTPY3KOH B
TPAHCIOPTHBIE CPEJACTBA WJIM Ha OpOBKY BBIEMKH, TPAHCIIOPTUPOBKY I'PYHTA, IJIAHUPOBKY JIHA U
OTKOCOB.

Bri6op crioco6a pazpaboTku TpyHTa M CXEMbI KOMIJICKCHONH MEXaHU3aIluU 3aBUCUT OT 00EMOB
Y CPOKOB BBITIOIHEHHS palboT, BUA TPYHTA, TEOMETPUIECKUX MTapaMeTPOB 3eMIISTHOTO COOPYKEHHS
U YCIIOBHH MTPOU3BOACTBA PaboT.

[Ipy KOMITJIEKCHO-MEXaHU3MPOBAHHOW pa3paboTKe TpyHTa KpoMe BeAylleH 3eMIIepOrHOM
MAaIIMHBl B KOMIUIEKT BKJIIOYAIOTCS TAK)K€ BCIIOMOTaTENIbHBIE MAIIUHBI U1 TPaHCHOPTUPOBKH
IPYHTAa, IUITAHUPOBKU U T.JI.

B kauectBe Bemylield MalnHbl MpU pa3pabOTKe MOCTOSIHHBIX BBIEMOK 3HAYUTEIBLHON TITyOUHBI,
KOTJIOBAaHOB W TpaHIIEH OOJBIINX pPa3MEpPOB MPUHUMAIOT OJIHOKOBIIOBBIM dKcKaBarop. Jlis
TPAHCHOPTUPOBKH T'PYHTA HUCIOJIB3YIOT Yallle BCETO aBTOCAMOCBAJIBI, @ TAKXKE KEJIE3HOAOPOKHBIN
TPaHCHOPT, KOHBEHEPHBIM M THApaBiIrdeckuil. KoqnuecTBO TpaHCHOPTHBIX CPEACTB M CXE€Ma UX
noJlayn K OJKCKAaBaTOpy Ha3HAYAIOTCS W3 YCIOBHS oOecrmeueHus OecrnepeOoiHON paboThI
JKCKaBaTopa.

JI71sl 3a4UCTKY THA BHIEMKH, Pa3paBHUBAHUS TPYHTA M OOPAaTHOW 3aCHINKH ITa3yX HCIIOJB3YIOTCS,
KaK MpaBuio, OyiIbI03€pHl.

TexHOJIOrMUeCKue BO3MOXKHOCTH HKCKaBaTOpa 3aBUCAT OT BHAa pabodero o0opynoBaHMS,
CUCTEMBI €ro MPHUBOJIa U TJIAaBHOTO MapaMeTpa-eMKOCTH KOBIIa. PekoMeHaanuu 1no BeI0OpY eMKOCTH
KOBIIa M JIPYTUX IapaMeTPOB 3KCKaBaTopa B 3aBUCHUMOCTH OT OObeéMa BBIEMKH INPHUBOIATCS B
HOPMATUBHOM U CIIPaBOYHOMU JIUTEPATYpE M0 3eMIISIHBIM PabOTaM.



Jl7isl BBIEMOK 3HAUUTENBHBIX 00BEMOB MPUHUMAIOT YKCKABATOPHI C OOJBIION €MKOCTHIO KOBIIA.
[Ipu pazpaboTke OOBOJHEHHBIX TPYHTOB HPEANIOYTHTENIFHEE NMPUMEHITH YKCKAaBaTOPHI ¢ pabounm
obOopynoBanuem "oOpaTHas jomata", "mparnaiiH". Pa3paboTky rpyHTa B TNTyOOKHX TpaHIIESX C
KpEIUIEHNEM BePTHKAJIBHBIX CTCHOK, a TAK)KE B OITYCKHBIX KOJIOJIAX LEIeCO00pa3HO MPOU3BOANTH
rpeiiepHbIM KOBIIIOM.

DKCKaBaToOphl € THUIPABIMYECKOW CHUCTEMOH mpuBoga padodero oOOPYAOBaHUS MO3BOJISIOT
00ecrneuynTh BBICOKYI0 TOYHOCTh F€OMETPHUUECKUX MapaMEeTPOB BBHIEMKH U OOJIBIINE BO3MOXHOCTU
aBTOMaTH3aIMK Ipoliecca paboThl MAITUHBI.

[IpocTpancTBO, B KOTOPOM pa3MemiaeTcs HKCKaBaTop W TMPOUCXOAUT pa3padoTKa TPYHTA,
Ha3bIBAIOT JKCKaBaTOpPHBIM 3aboeM. [Ipodunb sKckaBaTOpHBIX 3a00€B M HX TEOMETPUYECCKHE
napaMeTphl JJIsi OCHOBHBIX BUIOB pabodyero 000pyJ0BaHuUs SKCKAaBAaTOPa MPeCTaBICHbI Ha puc. 1.
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Puc.1. Ilpodum 32605 3KCKaBaTOPOB € pa3aTuIHBIM PaOOUYNM 000PYIOBAHHEM:



a - psMast JIomaTa ¢ KaHaTHBIM yIpaBJIeHUEM padodnM 00opynoBaHueM; O -oOpaTHas jonarTa; B
-Jipariaiiy; r - rpeidep; a -nmpoduis 3a00s NPSAMON JIONATHI ¢ THAPABINYECKONH CHCTEMON
VIPaBJICHHUS; € -TO ke, 00paTHas Jionara; X -rpeidep;

R
Ry . panMyc KOMaHus; ~ ¢ -pajuyc BEITPY3KH; +47 - BEIcoTa KomaHus; - 7 - rrybuHa Komauus;

H
¢ - BBICOTA BEIIPY3KU

[Ipy mnpoexkTUpOBaHWU MPOU3BOJCTBA pabOT pa3Mmepbl 3a00s Ha3HAYAIOT U3 YCJIOBUH
o0ecrieyeHnss MaKCUMAalbHOW MPOM3BOIUTENHFHOCTH JKCKAaBaTOpa 3a CYET COKPAIIECHUS BPEMEHH
pabouero nukmna. st aToro BeicoTa (TiyOnHa) 32005 J0JDKHA 00€CTIeUunBaTh 3aMlOJTHCHHE KOBIIA C
"mrankoit" 3a OJHY oIepanuio pe3aHus TPYHTa, YroJl MOBOPOTA JJIs pa3rpy3KH KOBIIIA JIOJIKEH OBITh
MUHUMAJIbHBIM U T.1.

Briemka, oOpasyromasici B pe3ynbTare IOcCieloBaTelibHOM pa3paboTKW TpyHTa MpuU
MEPUOANYECKOM TIEPEIBUKCHIH dKCKaBaTopa B 3a00€, Ha3bIBAETCSl IKCKABATOPHON MPOXOIKOM.

B 3aBUCHMOCTH OT PacMONOXKEHHSI IKCKaBaTOpa OTHOCUTENHHO 32005 M €ro nepeMenieHus B
mporiecce pa3pabOTKH TPyHTa MIPOXOJIKA MOXKET OBITh JT0OOBOH (TOPIIOBOI) MM OOKOBOIA.

Tpanmen pa3pabaThIBarOTCs, KaK TMPaBWIO, 3a OAHY JOOOBYIO Tpoxonaky. PaspaboTka
KOTJIOBAHOB BBITIONHSETCS OJHOM WM HECKOIBKHUMH TapauleIbHBIMU mpoxoakamu. [lpu
3HAYUTENIbHON TIyOMHE BBIEMKM OHAa pa3padaThiBaeTcs spycaMH, IMOCTENEHHO YIIIyOJssich [0
00pa3oBaHUs MPOSKTHOTO KOHTYpa KOTIIOBaHa (puc.2).
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Puc.2. CxeMbl 5KCKaBaTOPHBIX MPOXOI0K ¢ pabounum 00opynoBaHHeM "mipsimast jJonaTa':

a - 1000Bast (TOpIOBasi) MPOXOJKa; O - TO XKe, C IBYCTOPOHHUM PACIOJI0KEHUEM TPAHCIIOPTa; B -
YIIUpPEHHAs JIOOOBas MPOXO0JIKa C IBIXKEHHEM dKCKaBaTopa "3ur3ar';r - mornepeyHo-TOpIoBas
POX0/IKa; 1 - OOKOBast MPOXOKa; € - pa3padoTKa KOTIOBAHA I10 spycaM:

I, 11, 111, 1V - spyca pa3paboTku;

1 - skckaBaTop; 2 - aBTOCaMOCBaJI; 3 - HAIIPaBJIEHUE ABM)KEHUS TPaHCIIOPTa

B 3aBucMMOCTH OT TreOMETPUYECKHX IapaMeTPOB BBIEMKH M XapaKTEPUCTHKU pPabOYero
000pyI0BaHUs 3KCKaBaTOPa Ha3HAYaIOT BUJI, pa3MepPbl U KOJIMYECTBO MTPOXOAOK.

OIHOKOBIIIOBBIE AKCKABATOPHI C pabounM 00OpymoBaHHEM 'mpsimMas Jjomara" 1ernecooOpa3Ho
OPUMEHSTH [T pa3pabOTKU BHIEMOK 3HAUUTENIBHBIX Pa3MEPOB MPH OTCYTCTBUU I'PYHTOBBIX BOJ MJIH
HE3HAYUTEIILHOM UX MTPUTOKE.

[Ipu paspaboTke TpyHTa C TIOTPY3KOM B TpaHCHOpT 'mpsimMas Jomarta" - HaumOosee
NPOM3BOIUTENBHBIA BUA pabouero o0OpyAOBaHUS. OKCKaBaTOp C TakuM O0OpYyAOBaHHEM
pa3MmeniaeTcss Ha MOJOIIBE 3a00s M pa3pabaThiBaeT TPYHT BHIIIE YPOBHS CTOSHKH. Pa3paborka



IpyHTa, KaK MPaBUJIO, OCYLIECTBIISIETCS C MOTPY3KOM B TPAHCIOPTHBIE CPEJICTBA, KOTOPHIE MOTYT
pacrnosiaratbCsi Ha OJJHOM YPOBHE C 9KCKaBaTOPOM WJIM BBIILIE MOAOMIBBI 3a0051.

B 3aBucuMocTH OT HIMpPUHBI KOTJIOBaHA JIOOOBas MPOXOAKA HKCKaBaTopa MOXET ObITh
NPSAMOJIMHEHHOM, 3Ur3aroo0pa3Hoil U MoNepeyHO-TOpIIOBOM. BokoBasi Mpoxo/Ka MPUMEHSETCS TIPH
pa3paboTKe MUPOKUX KOTIOBAHOB. OUepTaHUs BBIEMKH IIPH PA3IMYHBIX IPOXOAKAX MPEICTABICHBI

Ha puc.2. [llupuna 1000BBIX MTPOXOAOK ONPENENIIETCs M0 PopMyIam:

JUTSE TOOOBOM MPSMOTMHEHHON

B=2Jry? 12

TSl 3UT3aroo0pa3Hoin

B=2JR% -1 +2R, .

JUISL TIONIEPEYHO-TOPLIOBOM

B=2.JR% 1.2 +onR, .

U1 OOKOBOM

B=2JR -1 % -l + 078,

riae:
Ry . )
- ONTUMAJIbHBIN paJnyC pe3aHus SKCKaBaTopa;
. . )
- JuIMHA pabouel mepeIBUKKY HKCKaBaTopa;

R paanyc pe3aHusi Ha ypOBHE CTOSHKH;

- KOJIMYECTBO MOMNEPEUHBIX MEPEIBUKEK IKCKABATOPA;

#t -xoa(PuImeHT oTKOCa;

# -ppicoTa 3a601.

Jlig Bbe3a B KOTJIOBAH yCTpauBarOT TpaHUIElo ¢ ykiaoHoM 10-15° m mmpunoi o 3,5M npu
OJTHOCTOPOHHEM JIBUKEHUU U JI0 8M IIPU ABYCTOPOHHEM.

DKCKaBaTopbl ¢ pabounM oOopynoBaHueM "oOpaTHas yomata" W JparjlaiiH pa3palaThIBalOT



BBIEMKH (KOTJIOBAaHBI, TpaHIIEH | Jp.) JO0OW IIMPUHBI W TIYOMHOW, HE MPEBBIIIAIOIICH
MaKCHUMaJIbHOU TIyOuHBI pezanusi. [lospycHas pa3paOboTKa BRIEMKH MTPH 3TOM BHUJIE€ 000PYAOBaHMUS,
KaK TPaBUJIO, HE MPAKTUKYETCS. DKCKABaTOP pa3MEIIaeTCsl BhIIIE 320051, 4TO o0yierdaer pa3paboTKy
MOKPBIX ¥ 00BOTHEHHBIX TPYHTOB.

DKCKaBallus TPyHTa MOXKET OCYIIECTBIIATHCS B HAIlPaBJICHUHU, COBIAJIAIONIEM C MEepeMeIeHuEM
IKCKABaTOPA, - TOPLIOBOM MPOXOAKON M MEPIICHANKYISIPHO HAMPABICHHUIO TIEPEMEIICHHSI - OOKOBOIA.
B nocnenneM ciydae riryOmHa pa3paOOTKH MEHBIIE, YeM MpH TOPIoBOH. CXeMbl IPOXOJIOK U HX
pa3Mepsl IpeICTaBIEHbl Ha puc.3.
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Puc.3. CxeMbl mpOXOA0OK 3KCKaBaToOpa ¢ pabounM obopyaoBanueM "nparnaitH" u "obparHas
jomnara':

a - m1oOoBas Mpoxojka; O - ymupeHHas J000Bast; B - MONEPEUHO-TOPIIOBAS; T - 00KOBast MPOXOJIKA; [T
- pa3paboTKa KOTIOBaHa IByMs JOOOBBIMH MTPOXOAKAMU;



[ u II - mocnenoBaTebHOCTh TPOXOIOK;
1 - skckaBaTop; 2 - aBTOCaMOCBal

I'pyHT paspabaTeiBaloT ¢ TMOTPY3KOHM B TpaHCmOpT Wik B oTBal. JlparmaitH OGoiee
MMPOU3BOAUTCIILHO pa60TaeT C MMCPEMCIICHUCM TPYHTA B OTBAJI UJIW HACHIIIb.

MHOTrOKOBIIOBBIE 3KCKaBaTOPhI - 3€MJIEPOIHBIC MAIIMHBI HEMPEPHIBHOTO JEHCTBHs, Hanbolee
s dexTuBHBIE TPH pa3padOTKE BBIEMOK ITOCTOSHHOTO TOINEPEYHOTO0 CEUYEHUs U OONBIION
IPOTSKEHHOCTH.

DKCKaBaTOphl TMOMEPEUYHOTO KOMAHUSl HCIOJIB3YIOT, KaK IMPaBWIIO, MPH pa3padOTKe Kaphepos,
OOJBIIMX KOTJIOBAHOB, IMPOKJIAJKE KaHAJOB, IIJTAHUPOBKE OTKOCOB IOCTOSIHHBIX BBIEMOK
3HAUYUTENIbHBIX Pa3MEPOB U T.1.

PA3ZPABOTKA I'PYHTA DKCKABATOPAMUA

Pa3zpaboTka rpyHTa OJHOKOBHIOBBIMH JKCKaBaTOpaMu. B NPOMBIIUIEHHOM M Tpa)IaHCKOM

3
CTPOUTENIBCTBE NMIPUMEHSIOT 3KCKAaBaTOPbl C KOBIIOM BMeCTUMOCThIO OoT 0,15 no 2, pexe mo 4 m
OHM UMEIOT KOMILJIEKT CMEHHOro O0OpYAOBaHUS, BKJIIOYAIOUIMM MpsAMYI0O M OOpaTHYIO JIONATHI,
nparnaiia u rpeiidep. Kpome toro, crpena, Bxoasias B KOMIUIEKT JApariaiiHa U rpeiidepa, MOKeT
OBITH 00OPYIOBaHA TPY30BBIM KPIOKOM WJTH KIIMHOM-0a00ii.

[IpsiMast jomara mpeacTaBisIeT COOOM OTKPBITBHIA CBEPXY KOBII C PEXYIIUM TIEPEIHUM Kpaem,
KECTKO HACaXCHHBIH Ha PYKOSITh, KOTOpas HIAPHUPHO COEIWHEHA CO CTpeJod MalluHBl U
BBIJIBUTAETCS BIIEPE]] C TOMOIIBIO HAIOPHOTO MeXaHu3Ma. ONOpOKHAETCS KOBII ITyTEM OTKPBIBAHUS
ero aHumia. Takas KOHCTPYKUMS MNpsMOH  JomaTsl  oOecrieyuBaeT el HauOOJbIIYIO
MPOU3BOAUTENBHOCTD. JIJIS PBIXJICHUS TPYHTA PEXYIIUHA Kpald KOBIIA CHAOXKEH 3yObsAMH. IDTO
OTHOCHUTCSI KO BCEM BHJIaM CMEHHOTO O0OpPYHOBaHUS, HO BBITYCKAIOTCS KOBIIM U 0e3 3yObeB - CO
CIUIONMIHON (OOBIYHO TOJYKPYTJION) pexymier kpomkoi. IIpu paspadotke rpyntroB I u II rpynm
HKCKABAaTOP MOXXET ObITh 000pyIOBaH KOBIIOM YyBEJIHMYEHHOro oObema. Pa3pabarbIBaroT TrpyHT,
KOT/Ia DKCKaBaTOp CTOMT Ha JgHE pa3pabarpiBaemoro 3abosi. Ha HeOomblIyr0 TIIyOMHY OH MOYKET
OTPBIBaTh TPYHT W HW)KE TOPU30HTA CTOSIHHSI, AJII YEro YCTPAWBAIOT MAHAYC, MMO3BOJISIOIHIA
YCTaHOBUTH MAIlIMHY B 3200€ BBIEMKH.

OOpaTtHasi jomata - 3TO OTKPBITHIA CHHM3Y KOBII C PEXKYIIMM TEPEAHUM Kpaem, >KECTKO
HACaXEHHBIN Ha PYKOSTh, IIAPHUPHO COCAMHEHHYIO (0€3 HamopHOro MexaHusma) co crpenou. Ilo
MEpPC MNPOTATHBAHUSA HaA3aJ KOBII 3allOJIHACTCA TI'PYHTOM. 3areMm IMpu BCPTHKAJIBHOM ITOJIOXKCHUU
PYKOSITH KOBUI MEPEBOJAT K MECTY BBITPY3KH M Pa3TPyKaloT MyTEM IMOJbEMa C OJHOBPEMEHHBIM
OIMMPOKHUABIBAHUCM. Pa60qa;1 30Ha PACIOJIOKCHA HUXKC T'OPU30HTA CTOAHUSA MAlllMHBI. COBpeMeHHBIe
MOJICNIA DKCKABaTOPOB C OOpaTHOM JIONATOH HWMEIOT THAPONPHUBOMA, TO3BOJISIIONIAN KOBIITY
MMOBOPAYMBATHCA OTHOCUTCIIBHO PYKOATH.



KoBm pgparnaitHa HaBeHmIMBalOT HAa KaHaTaX Ha YJIJIMHEHHYIO CTpeny KpaHoBoro tuma. Kosia
3a0pachIBAIOT B BBIEMKY Ha PacCTOSIHME, HECKOJIBKO MPEBBINIAIOIIEE IMHY CTPEJIbl, €T0 3aMOJHSIOT
TPYHTOM TMyT€M TMOATSITUBAaHUS 1O T[OBEPXHOCTH K CTpesie. 3aTeM KOBII MOJAHUMAIOT B
TOPU30HTAILHOE MOJIOKEHHWE K CTpesie M MOBOPOTOM MAalIMHBI MEPEBOAST HAa MECTO Pa3TPy3KH.
OnopokHSETCS KOBII TMPHU OCIA0IEHUU TATOBOrO KaHata. [[parmaiiHoM MOXKHO pa3pabaThiBaTh
TPYHT HE TOJIBKO CHUJIBHO HACBHIIICHHBIH BJIaroi, HO M HaXOASIIUNCS O] CIIOEM BO/IBL.

I'petidep mpencrabisier coO0K KOBII ¢ ABYMS HIJIM OoJiee JIOMACTSAMU M KaHATHBIM TPUBOIIOM,
NPUHYAUTETHFHO CMBIKAIONIUM 3TH JonacTu. ['pefidhep HaBemIMBAIOT Ha TaKyl K€ CTpENy, 4TO H
nparnaiiH. C nmomotneio rpefidepa MOXKHO pa3padaThiBaTh BHIEMKH C BEPTHKaJIbHBIMU CTEHKAMHU.
[Ipn noBopoTe cTpenbl KOBLI IEpPEMENIAETCS K MECTy pasrpy3Kd U ONOPOXKHAETCS IpU
NPUHYIUTETLHOM pacKpeITHH Jionactedl. ['pelidep morpyxkaercss B TPyHT TOJNBKO 3a CUET
coOCTBeHHOM Macchl KoBmia. ['peiipep NpUMEHSIOT OOBIYHO I Pa3pabOTKU TPYHTOB MaJlOH
miotHocTd (I m II rpynmel) U HaxomsImMXCs MO BOMOK. boree mIoTHBIE TPYHTHI IPEABAPHUTEIIHHO
HEO0XOIUMO PHIXIIUTb.

[Tpou3BOIUTENHHOCTS OJHOKOBIIOBOTO JKCKAaBaTOpa CHUXKACTCA [0 MeEpe YBEIHYCHUs
IJIOTHOCTH TpyHTa. Kpome Toro, oHa 3aBHUCHUT OT croco0a pa3paboTku TpyHTa (mpu padore "Ha
BbIMET" TPOU3BOAMTEIBHOCTh IIOBBIIIAETCSA, INPU MOIPY3KE HA TPAHCIOPTHBIE CpPEACTBA -
CHIDKAETCS), BMECTHMOCTH KOBIIIA U KOHCTPYKTHBHOTO PEIICHHS KPOMKH KOBIIA. DKCKaBaTOPHI C

KOBILIaMH Mayoi BMectumocTH (1o 0,5 M3) 00CITYKMBAET OJIMH MALIUHUCT; UX MPUMEHSIOT TOJIBKO
s pazpabotku rpyHTOB L..III rpynmn. bonee mourHble SKCKaBaTOPBHl OOCTYKHBAIOT MAIIMHUCT U
ero momomHUK. OHM MOTYT pa3pabaThiBaTh (Kpome Trpeidepa) TPpyHTHI BCEX IIECTH TPYIIII
(Hambosee TIOTHBIE - ITOCTIE MPEIBAPUTEIBHOTO PHIXJICHUS).

[Ipon3BOANTENBHOCTh 3KCKAaBaTOpPa MOYKHO IOBBICUTH, YMEHBILIUB yIoJI IIOBOPOTA CTPEJbl U
YBEJIMYHUB BMECTUMOCTb KOBLIA. J{J11 3TOro He0OXOAMMO MAKCHUMAJIBHO 3aI0JIHATh KOBII IPYHTOM (C
"mrankoi"), a TaKkKe COBMELIATh NPOLIECCHI PE3aHUs IPYHTA C IOBOPOTOM CTPEIBI U JIp.

Pa3paboTaHHbII OTHOKOBIIOBBIMH IKCKABATOPAMH TPYHT IEPEBO3SAT CaMOCBAJIBI, TPAKTOPHI C
NpULENaMH, KEJIE3HOJOPOKHBIE COCTABBL, THAPABIWYECKHI TPAHCIOPT, pEXE - JIEHTOYHbIC
KOHBEUEPBI.

IIpu TpaHCIOPTHPOBaHMM TI'pyHTa JICHTOYHBIMU KOHBEHEpaMHU 3arpy304HOE 3BE€HO KOHBEHEpa
YCTaHABIMBAIOT IAPAUIEIbBHO OCH IPOXOAKM 3KCKaBaToOpa, a IOrPY304YHBIM KOBII-IUTATEIb
IepeMeNIaloT B0Jb 3arpy304HOrO 3BEHA [0 Mepe MPOJBMKEHUS 3KCKaBaropa. [Ipu nepemeniennu
JKCKaBaTopa Ha CIEAYIOUIYIO 3aXOJKy 3arpy304HO€ 3BEHO OTPUXTOBBIBAIOT B HOBOE IOJOKEHHUE.
[Ipu morpyske B *ene3HOJOPOKHBIE COCTABbl PEJILCOBBIM MyTh CAEAYET YKJIaAbIBaTh MapajljeIbHO
OCHU TPOXOJKH 3KcKaBaTopa. ['paduk ABMKEHHS 3€MIJIEBO3HBIX COCTABOB JOJKEH OBITh ClieNaH
TakuM 00pa3oM, uYTOOBI TEpEepbIBBI MEXAY OTIPABICHHUEM 3arpy>KeHHOrO0 COCTaBa W IOAAYeH
HOPOXHETo ObUTM MUHUMAIBbHBIMHU, U COCTaB IEPEIBUTAJICS MO Mepe 3arpy3ku BaroHoB. OOBIYHO B
aBTOCAMOCBaJ BXOAMUT 3-6 KoBIIeW rpyHTa. JlomycTUMBIN HeIOrpy3 He AojpkeH npeBbimaTth 10%,
neperpys - 5%.

Maccy rpyHTa, HOrpy>kaeMoro 3a OAHH UK paboThl SKCKaBaTopa, OMPEACISIOT 1Mo popmyie:

F=gqvRyKp



re:
q 3.
- TeOMETpHUYECcKass BMECTUMOCTb KOBIIIA, M ;
¥ 3
- IVIOTHOCTH TPYHTA, T/M
Kp . K03 QUIIMEHT pa3phIXJICHHS;

Kg . KOA(DPUIIMEHT HCMOIB30BaHUSI BMECTUMOCTH KOBIIAa (OTHOIIEHHWE OObeMa TpyHTa B
IUIOTHOM COCTOSTHHH, pa3pabaThiBa€MOro 3a OJJUH LUK, K TEOMETPUIECKOI BMECTUMOCTH KOBIIIA).

Yuciio aBTOMOOWJIEH WM aBTOMOE3/0B, HEOOXOMMMBIX Il oOecmedeHus OecriepeOoitHoM
paboThI 3KCKaBaTOpa, paCCYUTHIBAIOT 1O (popMyIie:

N = b +T, +Tnp +TJJ_P +TM)ILTN + Tu) =1+ LTnp +Ty-p+Tp +TMJI[\T}'-H +Tn)

Touin T
rae: © %% S poOKHTENBEHOCTD, COOTBETCTBEHHO, YCTAHOBKM MALIMHEI 110J] HATPY3KY,

HArpy3K{ MallMHBI YKCKaBaTOPOM, ITpoOera MalimHbl B 00a KOHIIA MPH 33JJAHHOM PAcCTOSHUU, MUH;
npu L, kM, 1 cpeiHell CKOPOCTH BIXKEHUsST ¥, KM/d,

Top = 2L 601w

Ty 70T MPOJIOJKMTEILHOCTH COOTBETCTBCHHO YCTAHOBKM MAIIMHBI IO Pa3TPy3Ky,

pasrpy3Kd MallMHbBI, TEXHOJIOTHYECKUX IE€PEphIBOB, BO3HUKAIOIIUX BO BpeMs peiica (MaHEBpHI,
IPOMYCK BCTPEYHOIO TPAHCIIOPTA HA pa3be3zie, OKUIAHUE), MUH.

[IpoaOmKUTENBHOCTh HArpy3Ku T aprocamocsana konebrercss B IIMPOKUX Tpeaenax B

3aBUCHUMOCTH OT 4YMCJa KOBILIEH, IOTPYKa€MbIX B KYy30B, pofa IPyHTa, CPEIHEro yria IoBOpoTa
MalllMHBI IPU TOTPy3Ke U TUIA KCKABATOpa!

TH = HKT{;

rae:
f1x - upco KoBIIEH TPyHTA, TOrPYKAEMOTO B KY30B;

Ty. MIPOJIOJDKUTEIIEHOCTH OJTHOTO IUKJIa SKCKaBaIlMH, MHH.

Ty=1lin



rue:
- gUCII0 IUKJIOB KCKaBaTopa B 1 MUH npH padoTe ¢ MOrpy3Koi B TPAHCIIOPTHBIE CPE/ICTBA.

[IponomKUTENBHOCTD OCTaJIbHBIX onepanuit JU1s aBTOCAMOCBAJIOB pa3In4HON
Ipy30I0IbEMHOCTH ONPENEISIOT HA OCHOBE CTATUCTHUYECKOW 0OpabOTKH AAHHBIX MO BBIOOPOYHBIM
3aMepaM BpeMEHHU Ha 00BEKTE.

Pabouee mecto 3kckaBaTtopa (T.e. MECTO, TJ€ OH pa3pabaThIBaeT IPyHT) Ha3bIBaeTCs 3a00eM.
['eomerpuyeckue pasmepsl u ¢Gopma 3a00s1 3aBUCAT OT OOOPYIOBAaHUSI IKCKaBaTOpa M €ro
MapaMeTpoB, Pa3MEPOB BHIEMKH, BUAOB TPAHCIOPTa W TPUHATON CXEMBbl Pa3pabOTKH TpyHTA.
[IpumeHeHne panMOHAIBLHBIX TPHEMOB PabOTHI B TPABHIBHO BBIOpaHHOM 3a00e oOecrednBaeT
MaKCUMaJIbHYIO 3(p(PEeKTUBHOCTh MPUMEHIEMOro 00OpPYJOBAaHUS U BBICOKYIO MPOU3BOIUTEIHHOCTD
Npd MHUHUMAJIBHOW CEOECTOMMOCTH 3eMJIEPOMHBIX pPaboT. B TEeXHWYECKHMX XapaKTEepUCTHUKAX
HKCKABATOPOB JIF000W MapKu MPHUBEACHBI, KaK MPaBUIIO, MAKCUMAIILHBIC TTOKA3aTEH MX: PAIHYChI
pe3aHus, BBITPY3KH, BBICOTA BBITPY3KHM M Jp. PaboTa Ha MakCHUMaiabHBIX AJIS JTaHHOM MallMHBI
napameTrpax MNpPUBOIUT K ee ObIcTpOMy H3HOCY U, Kak CIEACTBUE, K CHIDKCHHIO ee
MPOU3BOIUTENLHOCTH. [loaTOMy 1 mpou3BOACTBAa 3eMJISHBIX paboOT cleayeT MNpUHUMAThH
onTUManbHbIe paboune mapamerpsl, cocraBisomue 0,9 MaKCUMaNBHBIX IMACIOPTHBIX JaHHBIX

II

AL 9 UMEHHO
I omm = 097 o

OnTtumanbHas BeICOTa (TIyOMHA) 3a00s MOJDKHA OBITH TOCTATOYHOM JUIS 3aMOJIHEHUS KOBIIA
9KCKaBaTOopa 3a OJHO YepIlaHWe, OHa JOJDKHA OBITh paBHA BEPTHUKAIBHOMY PACCTOSHUIO OT
TOPU30HTA CTOSTHKU IKCKaBaTOpa J0 YPOBHS HAIIOPHOTO Bajia, YMHOKEHHOMY Ha ko3 duruenr 1,2:

H

onm

=12M

TIe:

M - BbICOTa HAIIOPHOT'O BaJIa HAJl, yDPOBHEM CTOSIHKH M.

Ecnu BeIcOTa 32005 OTHOCUTENBHO MaJia (HarpuMep, Ipu pa3paboTKe MIIaHUPOBOYHON BHIEMKH),
1esnecoo0pa3Ho HCHOJB30BaTh JKCKaBaTOp BMecTe ¢ OynbaosepoMm. llocnemnmii pa3zpabarbiBaet
TPYHT W IIepeMeniaeT ero Kk paboueMy MeCTy JKCKaBaTopa. 37ech Oynbao3ep OKy4MBaeT TPYHT,
o0ecrieynBasi MPH TOM JIOCTaTOYHYIO BBICOTY 32005, YTO MO3BOJISIET 3(PPEKTHUBHO HCIIOIB30BAThH
IKCKaBATOP.

DKCKaBaTOp M TPAHCIOPTHBIE CPEACTBA JOJKHBI OBITh PACHOJIOKEHBI TaKUM 00pa3oM, YTOObBI
CpPEeIHUI yroJl TOBOPOTA SKCKaBaTOpa OT MECTa 3allOJIHEHHUS KOBINA JI0 MECTAa €r0 BBITPY3KH OBLI
MUHUMAaJbHBIM, TaK KaK Ha IMOBOPOT CTpenbl pacxonyerca 1o 70% pabodero BpeMeHH IUKIA
HKCKaBaTopa.

Jns mpsiMoit Jtonathl pa3iauyaloT J1000Boi M O00kOBO# 3a0ou. B 10060BOM 3a00e 3KcKaBaTop



pa3pabaTbiBaeT TPYHT BIIEpeau ceOs M OTIPYKAaeT ero Ha TPAHCHOPTHBIE CPEACTBA, KOTOPHIE
NOJAI0T K JKCKaBaTopy IO AHY 3a0os. B 3ToMm ciaydae aBTOMOOWIM HOAXOAAT 3aJHUM XOJOM
HOTIEPEMEHHO TO € OJIHOM, TO € APYroi cTOpoHbI 3a00s1. COOTBETCTBEHHO M TPYHT pa3zpaldaThIBacTCs
TO C OJIHOW, TO C JIPYyrod CTOPOHBI OT OCH MPOXOJKH, IPU 3TOM YroJl moBopoTa mocturaer 140°
u OoJsee, UTO CHUXKAET MPOU3BOJUTEIBHOCTD dKCKaBaTopa. JIoOoBoil 320011 MPUMEHSIOT B PEIKUX
ciydasx (mpu pa3pabOTKe IKCKaBaTOPOM MUOHEPHOU TPaHIICH, BhE3JHOTO MaH yca U ap.).

B 6okoBoM 3a00e sKcKaBaTop pa3pabaThiBaeT TPYHT IO OJHY CTOPOHY OT OCH JIBIDKCHHS W
TPY3UT €ro Ha TPAHCIOPTHBIE CPEJCTBA, MOJaBaeMble MO JPYTYIO0 CTOPOHY OT OCH Mpoxoiku. [Ipu
9TOM O0OECTIeUMBAIOTCS OJAroNpHsITHBIC YCIOBHS IS JBIDKEHHS TPAHCIIOPTA, a CPEIHUH Yroi
noBopota coctasiger 70... 90°. IloaTomy mmociie MMOHEPHON MPOXOJKH BECH OCTABLINIICS B BHIEMKE
TPYHT pa3padaThIBalOT CIOCOOOM MPO0JIBHOT0 OOKOBOTO 32005 (puc.4).

T

8

. g
Puc 4. Cxema onpeneneHus NpoxXoaKH 3KCKaBaTopa

1, 2 - cTosTHKH KCKaBaTOpa.

MakcuManbHasl IHPHHA pa3paboTku & (10 OJHY CTOPOHY OT OCH MPOXOJKH) OMpEAeAeTCs
KaTeTOM MpPSIMOYTOJIbHOTO TPEYroJbHUKA, TMIIOTEHY30H KOTOPOTO SIBIISICTCSI BBIOPAHHBIA paanyc



pe3aHusi, a BTOPBIM KaT€TOM - MEPEMEILICHUE IKCKaBAaTOpa MEXKIY MOCIECAYIOIMNMU CTOSIHKAaMU £,
OTa BEJIWYMHA PABHAETCS PA3HOCTH MEXKIY MAaKCUMAJIbHbIM U MUHUMAJIBHBIM PaINyCaMHu PE3aHMUSI.
Hcxond u3 3Toro npuHUMaroT:

Cpennuii yrojaok mOBOpPOTa MAalIMHBI ONPENENIAETCS MEXAY HaIlpaBICHUEM CTpelbl MpU
IPOXOXKJICHUN €€ uYepe3 LEHTP TKECTH oO0beMa IpyHTa, pa3padaTblBa€MOIro C OIHON CTOPOHBI
(Touka 0), ¥ 1TOJIO)KEHUEM CTPEJIbl B MOMEHT BBITPY3KH KOBIIA.

JInst 106OBOI TIPOXOKM IENecoo0pa3HO MPUHUMATh IIMPHHY pa3paboTku 2 & | Tak Kak mpw
9TOM Cpe,Z[HI/Iﬁ YroJi moBOpoOTa OKa3bIBaCTCA HAMMCHBIIINM.

Hekotopble BuIbl BBIEMOK (HampuMep, IUIAHUPOBOUYHBIC) MOXKHO pa3padaTbiBaTh OOKOBBIM
3a00eM ¢ JBIIKCHHUEM TPAHCIIOpTa Ha OJHOM YPOBHE ¢ JKCKaBaTopoM. MHorma s mepexona K
pa3paboTke ¢ OOKOBBIM 3a00eM HEOOXOIMMO BHauyale OTPHIBAaTh TaK Ha3bIBAEMYIO MHOHEPHYIO
TPAHIICIO, KOTOPYIO 9KCKaBaTOp HAaYMHACT pa3padaThiBaTh, OMYCTHBIIKCH HA JHO 32005 110 MaHIyCy
(puc.5, a).

a,

>,
'_?“r m
)

kY
%
&%
4“_.

——— . —]

E
E
E
E
E
E

P

Ha 05




Puc.5. CxeMbl IpoxX0/10K OJTHOKOBIIIOBOT'O 3KCKaBaTOpa C MPSIMOi1 JIONATON U NOAAYU TPaHCIOpTa:

a - TIPH MPOXOJIKE MMOHEPHOU TPAHIIIEH U TOCTIEAYIONINX OOKOBBIX MPOXOIKAX:
0.2.1, 0.9.2 - croanku 3kckaBaropa; O.T.1, O.T.2 - cTosIHKM TpaHCTIOPTA;
1-3 - mocnenoBaTenbHOCTh Pa3pabOTKU TPYHTA;

0 - TIpU TIOTIEPEYHBIX MPOXOIAKAX

Ecnu BbIcOTa BBIFPY3KH SKCKaBaTopa OOJbIlle WM paBHAa CyMME TJIyOHMHBI BBIEMKH, BBICOTHI
0opTa aBTOCAMOCBaJla MJIM JIPYrOil TPaHCHMOPTHOM €IUHMIBI U TpU 3ToM aobasnserca 0,5 m (Ha
"manky" Hag OOpPTOM), MUOHEPHYIO TPAHIIEI0 pa3padaThiBalOT OOKOBBIM 3a00€M IMPHU JTBHKCHUH
TpPaHCIIOPTA 10 THEBHOM ITOBEPXHOCTH HA PACCTOSIHUM HE MEHEE 1 M OT Kpasi BBIEMKH.

[Ipu sToM mmpuHA TPOXOoaKu OymeT paBHA B+T (em. puc.5, a), rae ¢ LIMPUHA YacCTH

POXOJIKHU, OOPALIEHHOI B CTOPOHY IojadH TpaHcropTa. IIpu onmpenenennn © criemyeT HCXOIUTH
U3 MHUHHMaJbHO HEOOXOJUMOW BENIMYMHBI Al obOecreyeHus OecHpensTCTBEHHOrO pPa3BOpoTa

XBOCTOBOHl 4acTH Mammuel 2% . Jro TpeOoBaHue sBIsIeTCd 00s3aTeNbHBIM, TaK KaK pajuyc

BBI'PY3KH, COOTBETCTBYIOIIHi1 PHHATON BHICOTE BBITPY3KH, IOIDKEH OBITh OONbINE HIH PaBeH
TUTIOC 3all0kKeHHe OTKoca (IIyOMHa IpPOXOJKH, YMHOKEeHHas Ha koranrenc © | rme ¥ - yron
HaKJIOHA OTKOca), Ttoc 1 M (6e30macHbIi 3a30p OT OPOBKH JI0 Ky30Ba) U IUIIOC MTOJIOBHHA IITUPHHBI
TPAHCIIOPTHOM €AVHULBL.

[Ipn 3HauWTEeNnpHBIX B IUJIAHE pa3Mepax BBIEMKH IIE€TIeCOO0Opa3HO pa3pabdaThiBaTh €e
MOTIEPEYHBIMU TIPOXOJKAMHU BJIOJIb MEHbBIIEH CTOpoHBI (puc.5, 0). Takoit cmocob pa3paboTku
o0ecrieynBacT MUHUMAJIbHYIO JUIMHY NMUOHEPHOM TpaHIIEH W TO3BOJISIET OpPraHU30BaTh Haubolee
MIPOM3BOIUTEIILHOE KOJIBIIEBOE ABIKEHHE TPAHCIIOPTA.



Bolemky, ri1yOMHa KOTOPBIX HMPEBOCXOIUT MAaKCHMAaJbHYIO BBICOTY 3a00s Ui JaHHOTO THUIA
JKCKaBaTopa, pa3paldaThiBalOT B HECKOJBKO spycoB (puc.6). Ilpm »>TOM HIKHHE spyc
pa3pabaThIBalOT aHAJIOTHYHO BEPXHEMY, a aBTOMOOWIM MOJAIOT K SKCKABAaTOPY TaK, YTOOBI KOBII
HaBOAWJICA Ha Ky30B c3agu. Tpacca IBW)KEHHsS aBTOMOOWIIA B 3TOM CiIydae JMJOJDKHA OBITH
napayieIbHOW OCH TPOXOJIKHM HKCKAaBAaTOPa, HO HAIpaBJIeHa B IPOTUBOIIOJIOKHYIO CTOPOHY.

Yeaoliusie odoswovenyq +

VY cmeanna skcxolomope
T CAIAHKT IMPGHERGHITIO

~ narpafrenve nogoysxy
2HyHmE HT MPaKEROP

Puc.6. Cxema pa3paboTku KOTJIOBaHa OOJIBIION TIIyOHHBI ITOCIEA0BATEIbHBIMU Tpoxoakamu (I-V)
HKCKABaToOpa ¢ MpsIMOH JIONIATOM:

1-5 - mocienoBaTeILHOCTE Pa3pabOTKK IPYyHTA.

[Ipu pabGoTe ¢ 0OpaTHOM JIOMATON TaKKe MPUMEHSIOT TOPIOBBIM WiH OOKOBOHM 3a0oii. [Ipum
pa3paboTke rpyHTa TOPIIOBBIM 3a00€M IKCKABaTOPOM ¢ OOpaTHO jomatoi "Ha cedst" IKCKaBaToOp
JIBIDKETCSI TI0 OCH OTPHIBAEMOW WM TpaHIIEH WM KOTJIOBaHA W TIONMEPEMEHHO pa3pabaThIBacT TO
OJIHY, TO APYTYIO €r0 CTOPOHY B 3aBUCHMOCTH OT TOTO, C KaKOW CTOPOHBI MOJIXOAHUT OUYEPETHOM
aBTOMOOMIIb. B TOprioBoM 3aboe cpemnuii yron moopota MamuHbl 70...90°. Tpanmeo MO0XHO
pacmupsTh TMapaieIbHBIMU  OOKOBBIMU 3a00siMu  (puc.7). bokoBoit 3aboif oOpa3yercs mpu
pa3paboTke TpyHTa MO OJHY CTOPOHY OT OCH JABIDKEHHS 3KcKaBartopa. Ecmu mpu paspaboTke
TpaHILIEH TPYHT CKIAABIBAIOT B OTBAJ IO OJIHY CTOPOHY OT TPAHIIEH, OCh MPOXOJKH CMEIIAETCS B
CTOPOHY OTBaJa, a IMHUPUHA Pa3paOdOTKN YMEHBIIACTCS TI0 CPABHEHHIO ¢ MAKCHMAaIbHO BO3MOXKHOM
npu TopioBol mpoxojake. [Ipu pazpaboTke B OTBal M Ha TPAHCIOPT ABTOMOOWIM TOIXOISAT K
9KCKaBaTOPy CO CTOPOHBI, MPOTHUBOIIOJIIOKHOW OTBATy, & OCh MPOXOJKH CMEIIAETCSI OTHOCHUTEIBHO
OCH TpaHIIIEW B Ty CTOPOHY, B KOTOPYIO OTIpyKaercsi Oomblnas 4acTh TpyHTa. [Ipm OOKOBOM H
TOPIIOBOM 3a00sX aBTOCAMOCBAJIBI TOIXOAST IO Tpacce, MapaJUICTbHOW OCH JABYIKCHHS
IKCKaBaTOpa, HO HABCTPEUYy €My, a MPH TOPIOBOM 3a00€ MX YCTAHABIMBAIOT MOJ 3arpy3Ky O]
yrioMm 15,..25° k ocu JBHKEHUS SKCKaBaTopa.
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Puc.7. CxeMbl mpoX0I0K AKCKaBaTOpa ¢ 0OpaTHOM JIOMIATON WIIH JIpariiaifHa:

a - TIPH TOPIIOBOM MPOXOJIKE U MOCIEAYIOMUX OOKOBBIX MPOXOIKaX:
0.2.1 - 0.2.3 - crosaku skckaBaropa; O.T.1 - O.T.3 - crosiHKM TpaHCTIOPTa;
1-3 - mocnenoBaTeTbHOCTD MPOXOA0K IKCKABATOPA;

0 - IpH MOMEePEUHBIX MPOXOIKAX



HaunGoinee 1ienecoobpa3Ho MpUMEHSTh SKCKaBaTOp ¢ 0OpaTHOM JIONATOM JIsl OTPBIBKU TpaHIIEH

ryOuHONW 0 6 M M HEOOJBIIMX KOTJIOBAHOB TIYyOMHON 10 4 M (Hampumep, 1oJ (yHIAMEHTHI
OT/ICIIbHBIX KOJIOHH).

Jnst ToprioBoii M OOKOBOM MPOXOJOK OpraHu3anus padoT apariiaiiHa W OOpaTHOW JIOMATHI
aHasiornyHa. [Ipu 3TOM COXpaHsSeTCs Takoe K€ COOTHOLICHHE MaKCHMAlbHOUW TITYOWHBI PE3aHMsl.
Hparnaitn 0OBIYHO MEPEBUTACTCS MEXKY OYepEIHBIMU CTOSSHKaMU Ha 1/5 mimuHbI cTpenbl. Tak Kak
KOBIII JIparjaifHa THOKO MOJBEIICH K CTpele, s Hero BecbMa d((EeKTUBHOU SBISETCS YSITHOYHAS
cxema pabotel (puc.8). B 3T0olf cxeme mpemycMOTpPEHO, YTO aBTOCAMOCBAJ MOAXOIUT K MECTY
3arpy3Ku 1o JIHY 32005 U 3arpy’KaeTcs MOMepEeMEHHBIMU YEepIIaHUSIMHU KOBIIA MO0 00€ CTOPOHBI OT
Ky30Ba. YTOJ T1OBOpOTa JKCKaBaTopa TMpU MOrpy3Ke IO TMPOJOJIbHO-UYETHOYHOH CXeme
npubimxaercs k 0°, a mpu monepeyHo-yenHoyHOU - K 15...20°, mpu 3TOM HPOAOIKUTEIHHOCTD
pasrpy3Kl yMEHbIIAETCsl, TaK KaK KOBII OMOPOKHSETCS 0e3 MpeKpalieHusl TOBOPOTHOTO JIBUXKEHUS
PKCKaBaTOpa B MOMEHT IIepeHOCa KOBIIa HaJ Ky30BOM MAIUHBEL braromaps sTtomy oOImas

IPOIOJDKUTEIBHOCT paboyero HuKia 3KcKaBaTopa Ty cHmxkaercs Ha 20...26%.
IIpu pazpabotke rpyHtoB I u II rpynn skckaBaTop, 000pyAOBaHHBIN TpeipepHBIM KOBIIOM,

JIOJDKEH OBITh TaK PacIoJIOXEH OTHOCHTEIBHO TPAHIIECH, YTOOBI YTOJI €r0 MOBOPOTa HE MPEBBIIIANT
70...90°. I'peticdhep Ha HOBYIO CTOSTHKY TepeABUTACTCS Ha 1/4 NIUHBI CTPEIBL.

H‘[I|[||ll|lil|11|!||1|11|||l|]1|l|1|1|n
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Puc.8. Cxembl paboTHI ApariaifHa 4eTHOYHBIM CIIOCOOOM.

a - TIpU TOTPY3Ke IPYHTA B TPAHCIOPT, MOAABAEMBIi 1O JHY 32005,
0 - Ipy Norpy3Ke rpyHTa B TPAHCIIOPT, 110/1aBa€Mblii HA YPOBHE CTOSIHKU HKCKaBaTOpa, U BO
BPEMEHHBIN OTBAJI

DKCKaBaTOPhl OTPHIBAIOT KOTJIOBAHBI M TPAHIIICH HA TTTyOMHY, HECKOJIBKO MEHBIIYIO MPOCSKTHOM,
OCTaBJIsIsl Tak HaszbpiBaeMblii HempoOop. Hemobop (5...10 cMm) ocTaBistoT, 4YTOOBI H30€XKaTh
MOBPEXKJACHUST OCHOBAHHUS W HE JOMYCTUTH mepedopoB rpyHTa. s moBeimieHUs: 3QGEKTUBHOCTH
paboThl PKCKABAaTOPOB MPHUMEHSIOT CKpEeOKOBBIM HOXK, HACAKCHHBIM Ha KOBII JKCKaBaTtopa. JTO
MPHUCTIOCOOJICHHE MTO3BOJISIET MEXaHU3UPOBATH ONEPAIIMH T10 3aYUCTKE THA KOTJIOBAHOB U TPAHIIEH U
BECTH MX C IOTPEIIHOCTRIO He Oonee T+ 2¢M, 9TO MCKIIOYAeT HEOOXOAMMOCTL PYYHBIX JOPAOOTOK.

IKCKABATOP 20-3322b

OKCKABATOP 30-33225b (puc.9) npennasnadex Jyisi pa3pabOTKu TpyHTa 1-4 Tpymm, OTPBIBKU
KOJIOZILIEB U APYTHUX MECTHBIX BBIEMOK, MOTPY3KH IPEIBAPUTEIBHO pPa3pbIXJICHHOTO rpyHTa 4 5
rpymi MEP3IIOTo TPYHTA, a TaKKEe CHITYYHX MATEpPHAJIOB M3 ITA0ENs U JAPYTHX padOT B YCIOBHUSX
YMEPEHHOT0 KJIMMaTa IpU TEMIEPAType OKpYykKaroliero Bozayxa ot -40 no +40°C.

TexHuuyeckasi XapaKTepuCTHKA



Haubounbmias cKopocTb NEPEABIIKEHUS, KM/ ....oovvvenvereenne. 19,66

Haubounpmmii mpeo1oeBaeMblil TOABEM, TPAM.....cvervvevenne. 22
HoMUHATBEHAS, MOIITHOCTD, JI.C..evvvveneeeeeeeeevrnineeeeeereeenrnnnnnnnss 75
HomuHalbHBIN pacXo TUAPOKUIKOCTH, JI/MUH. .......cerveerennnne. 330
HomunansHoe naBnenue B rugpocucreme, MIla...................... 16

DKCcKaBaTop MOCTABIAETCS MOTPEOUTENsIM, OOOpPYIOBAHHBIM OOpPAaTHOM JIOMATONW C KOBIIOM
3
BMECTHUMOCTEIO 0,5 M
[To 3aka3am noTpeduTeneit 3aB010M-U3TOTOBUTEIEM MOTYT OBITh OCTABJICHBI CIEIYIOIINE BHU/IbI
CMEHHBIX paboumnx opranoB. K obopymnoBanuio oOpaTHas jonara: KoBmm eMkocTbio 0,4; 0,63 u 0,2

3 o 3
M~ ; koBm TpodumibHONW eMkocThio € 0,5 M~ ; ruapomonor CII-71; peIXIuTens CTATUYECKOTO
NEeNCTBUS; YIUIMHEHHAS PYKOSTb.
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Puc.9. Cxema sxckaBaropa 90-3322b:
R - pannyc BpalieHUsI XBOCTOBOM HACTHU, M. ....ccocuerrreereersreesnrannenns 2,8

b - mmmpuna noBopoTHON TIATHOPMBI (IO KAOHMHE) ,M....coveenvennnenee. 2,66



B - BEICOTA 10 KAOMHE, M....eevvvviiieieiiiiiieiiieeeeeeeeeeeseiiaeeeeeeeeesesinnns 3,14

I" - BBICOTa OCH IIAITH CTPEINBI, M............... e 1,96

A - paccTosiHM€ OT OCH TISITBI CTPEIIBI 10 OCH BpAILIEHUS, M..........0,45
E - 0838, Muooiiiiiiiiiieeiieeeee ettt 2,8

D D N0 Y1 (<3 1D F PSRRI 2,04
K - mIuprHA XOTOBOM YACTH, M...ceeiuiieeireeniieeniiieeeiieesireesieeenveeenns 2,7
JI - OT OcH BpallleHUs 3KCKaBaTopa /10 OCH 3aJHUX KOJIEC, M........... 1
M - muprHa npu paboTe Ha BBIHOCHBIX OTOPAX, M. ...covverrerreeuerunens 1,3

. o 3
K rpetipepaomy obopymoBanuto: rpeiidepHbie KOBIIN ABYXYETIOCTHBIE eMKOCThIO 0,32 M~ u
3 o o 3
0,5 M~ ; rpetiepusrii koBi1 emkocThiO 0,35/0,5 M~ .

3
K o6opynoBanuo mpsMoro KOMaHwus - KOBIIN eMKOCThI0 0,57 1 1 M

CxeMbl 1 KHHEMaTHYeCKUE TTapaMeTpbl padodeii 30Hb1 dkckaBatopa 30-3322b ¢ o6opynoBanuem
oOparHas Jyomnara, TpeigepHbIM 000pyIOBaHHEM, OOOPYAOBAaHHEM MPSAMOTO KOIAHHUS H
pa3IUYHBIMU pabOYMMH OpraHamMu NpuBeAeHbI Ha puc.10-15.
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Puc.10. Cxema pabotsl skckaBaTopa 90-3322b
HanmenoBanwme (k HopmanbsHas VY nnuHeHHas
puc 10) PYKOSTB IIpU PYKOSTB IIPU
KOBIIIE 00bEMOM KOBIIIE 00bEMOM
M . M :
0,5 0,63 0,2 0,4 0,2
1,1 1,3 1,2 1 1,2
Rl - pammyc,
ONMCBIBAEMBII
KpOMKOI 3y0a
KOMa, M




Rxe 75 7.6 7.5 8,2 82

HanOOILIINHI
paanyc KOTaHUs
Ha YPOBHE
CTOSIHKH, M

H= - HauGounbiias 42 4,3 4,3 S 5,2

IyOMHA KOTIaHWs,
M

4,8 4,8 4,9 5,2 53

H® -gaunbGospiuas
BBICOTA BBITPY3KH,
M

R® - pamyc 6,2 6,2 6,3 7,1 7,2

BBITPY3KH IIpU
HanOOJIbIIEH
BBICOTE BBIIPY3KH,
M
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Puc.11. Cxema pabot skckaBaropa 30-3322b6 ¢ o6paTHOl J0maToi U 3yOOM PHIXJIUTEIEM

R¥£ - panOosplIMii paguyc KOMAaHUS Ha yPOHE CTOSTHKH, M............8,1

Hx - pauGonpimas qomycTuMas riTyOrnHA 32005, M........cvveeeveeennnenn. 0,4




R1 - paguyc, omuchIBaeMBbIN PEXYIICH KPOMKOU 3y0a, M.................. 0,6

Pa3paboTka BbieMOK J1000BbIM 3200eM 3KckaBaTopoM 032226 060pyaoBaHHBIM 00paTHOM
JIONATOH W BBITPY3Ka IPYHTA B 0TBAJI

O01mme noJI0KeHus

B 3aBucuMocTH OT psaa pa3pabaTblBaeMOro IpyHTa M HEOOXOJUMBIX I1apaMeTPOB BBIEMKH
JKCKaBaTOP MOXKET IPUMEHATHCS C HOPMAILHOM MM YAJIMHEHHOU PYKOATBIO.

3
Ha HOpManbHy10 pyKOSITb MOHTHPYIOT DKCKaBaTOpHbIE KOBIIN eMKocThio 0,5; 0,63 nmu 0,2 M~ ;

a Ha YUIMHEHHYIO pyKosTh - 0,4 M3 nnu 0,2 M3

Pa3zpaboTka BBIEMOK C Harpy3koi TpyHTa B OTBAJI MOXKET MPOU3BOAMUTHCS C COBMELIEHHEM OCU
JIBUKEHHUSI HKCKAaBaToOpa C OChI0O BBIEMKM M CO CMEIIEHHEM OCH JBIKEHHS SKcKaBaTopa
OTHOCHUTEJIBHO OCH BbIEMKHM. CMEIEHHE OCH JIBUJKEHHUS IKCKABATOpPAa OTHOCUTEIBHO OCHU BBIEMKH
OCYIIECTBIISIETCS B Cly4yae HEOOXOJHMMOCTH pa3MEIleHHs OTBajla MPHU YBEIMUEHHBIX pa3Mmepax
BBIEMKHU

Haubonpuie pazmepsl BEIEMOK O pa3padareiBaeMbIX dKckaBaTopoM 20-3322B,u oTchuiaeMbIX
OTBaJIOM IPYHTa, a TAK)K€ BEIMYMHA NEPEABMKKHM M PAJUYC BBIIPY3KH HKCKAaBaTOpa B OTBAJ IPH
COBMEIIICHNHU OCH JIBUKEHHUS HKCKAaBAaTOPa C OCBhIO IPUBEACHBI B Tab. 1.

Tab6muna 1
HaunmenoBanue Kpyrusna
0oTKOCOB (1:m)
1:1,25 11 1:0,67 1:0,5 1:0,25




Hopmanbhas
PYKOATH U
KOBII

emkocThio 0,5
3

M
[Tapamerpsl
BBICMKH, M
['my6una, H 1,9/1,9 2,212,2 2,8/2,3 3,2/2,3 3,2/2,3
[Iupuna no Bepxy,|  5,7/5,7 5,4/5,4 4,8/4,9 42147 2,6/4,6
B
Iupuna mo axy,b 1,0/1,0 1,0/1,0 1,0/1,8 1,0/2,4 1,0/3,1
[TapameTpsl
OTBaja, M
h 2,8/2,8 2,9/12,9 3,1/3,0 3,1/3,1 2,6/3,2
B’ 5,6/5,6 5,8/5,8 6,2/6,0 6,2/6,2 5,2/6,4
Benuunna 2,5/2,5 2,0/2,0 1,0/2,0 0,5/2,0 0,5/2,0
HEePEIBIKKH
sKckaBaropa L,m
Paauyc BBITpY3KH 6,6/6,6 6,6/6,6 6,5/6,5 6,2/6,5 4.9/6,5
IKCKaBaTopa R, :
M
Hopmainbnas
PYKOSTH U
KOBII

emkocThio 0,63

3
M




[TapameTpsl

BBIEMKH, M
H 1,8/1,8 2,1/2,1 2,8/2,3 3,2/2,3 3,32/2,3
B 5,6/5,6 5,3/5,3 4,8/4,9 4,4/47 2,8/4,6
b 1,1/1,1 1,1/11 1,1/1,8 1,1/2,4 1,1/3,1
[TapameTpsl
oTBaja, M
h 2,712,7 2,8/2,8 3,1/3,0 3,3/3,1 2,8/3,2
B’ 5,4/5,4 5,6/5,6 6,2/6,0 6,6/6,2 5,6/6,4
Bennunna 2,5/2,5 0,5/2,0 1,5/2,0 0,5/2,0 0,5/2,0
MepEeABUKKA
3KckaBaropa L,m
Paauyc BBITpY3KH 6,5/6,5 6,5/6,5 6,5/6,5 6,5/6,5 5,2/6,5
JKCKaBaTopa R, ,
M
Hopmanbhas
PYKOSITh U
KOBIII
eMKOCThIO (0,2
ME
[TapameTpsl
BBIEMKH, M
H 2,1/2,1 2,4/2,3 3,2/12,3 3,2/12,3 3,212,3




B 5,8/5,8 5,3/5,4 4,8/5,1 3,7/4,8 2,1/4,6
b 0,5/0,5 0,5/0,8 0,5/2,0 0,5/2,5 0,5/3,1
[TapameTpsl
OoTBajia, M
h 2,8/2,8 2,9/2,9 3,2/3,1 2,8/3,2 2,2/3,2
B’ 5,6/5,6 5,8/5,8 6,4/6,2 5,6/6,4 4,416,4
Bennunna 2,0/2,0 2,0/2,0 0,5/2,0 0,5/2,0 0,5/2,0
MEePEIBUKKHI
sKckaBaropa L,m
Paauyc BBITpY3KH 6,7/6,7 6,6/6,6 6,6/6,6 5,7/6,6 4.7/6,5
JKCKaBaTopa R, ,
M
VY nunennas
PYKOSTh U
KOBIII
emkocThio 0,4
M3
[TapameTpsl
BBIEMKH, M
H 2,3/2,3 2,6/2,3 3,4/2,3 3,9/2,3 3,9/2,3
B 6,6/6,6 6,1/6,2 5,5/5,9 4,8/5,7 2,9/5,5
b 0,9/0,9 0,9/1,6 0,9/2,8 0,9/3,4 0,9/4,4




[Tapamerpsl

oTBajNa, M
h 3,2/3,2 3,3/3,3 3,6/3,5 3,7/3,5 3,0/3,7
B’ 6,4/6,4 6,6/6,6 7,217,0 7,4/7,0 6,0/7,4
Bennuuna 2,5/2,5 2,5/2,5 1,0/2,5 0,5/2,5 0,5/2,5
MEPEABUKKH
sKckaBaropa L,m
Pamuyc BeITpy3KH 7,575 7,474 7,474 7,1/7,4 6,0/7,4
JKCKaBaTopa R, ,
M
VY nnvHeHHas
PYKOSITh U
KOBIII
eMKOCThI0 0,2
M3
[Tapamerpsl
BBIEMKH, M
H 2,4/2,3 2,9/2,3 3,8/2,3 3,9/2,3 3,9/2,3
B 6,5/6,7 6,3/6,3 5,6/6,0 4,4/5,8 2,5/5,6
b 0,5/1,0 0,5/1,7 0,5/2,9 0,5/3,5 0,5/4,5
[Tapamerpsl
oTBaNa, M
h 3,2/3,2 3,4/3,3 3,7/3,5 3,4/3,6 2,6/3,7




B’ 6,4/6,4 6,8/6,6 7,4/7,0 6,8/7,2 5,2/7,4

Bennunna 2,5/2,5 2,0/2,5 0,5/2,5 0,5/2,5 0,5/2,5
MepEeABUKKU
3KckaBaropa L,m

Paauyc BeITpy3KH 7,575 7,5/7,5 7,575 6,6/7,5 5,4/7,5
IKCKaBaTopa R, :
M

IIpumeyanue. B yncnurene npuBeIeHbl NapaMeTpbl BHIEMKH OBaJIa IPU MUHUMAJIbHON IIUpUHE
BBIEMKHM 10 JHY, PaBHOM IIMpPUHE KOBILA, B 3HAMEHATEJE - MapaMeTpbl BBHIEMKH OBajla MpHU
MUHUMAJIbHON MIMPUHE BBIEMKH IO BEPXY , KOTOPYIO MOXHO pa3paboTaTh 3KCKaBaTOPOM 3a OJMH
IIPOXOJ.

HauOonpmme pa3mepsl BBIEMOK C OTKOCAaMH pa3iIMYHOW KPYTH3HBI pa3padaTbIBacMbIX
skckaBatopoM D0-3322b, m oTChIIaeMbIX OTBAJIOB IPYHTA, a TaKXKE BEIMYMHA IEPEIBUKKH U
paznuyc BBITPY3KH 9KCKAaBaTOpa B OTBAJ MPU CMEIIEHUU OCH JIBUKEHHS 3KCKaBaTOpa OTHOCUTEIBHO
OCH BBIEMKHU IIPUBECHBI B Ta0J.2.

Tabmuma 2

Haumenosanue Kpyruzna
0TKOCOB (1:m)

1:1,25 1:1 1:0,67 1:0,5 1:0,25

Hopmainbnas
PYKOSTh U
KOBIII
emkocThio 0,5




[Tapametpsl
BBIEMKH, M
['myOuna, H 2,5/2,3 2,6/2,3 3,0/2,3 3,2/2,3 3,212,3
[[Tupuna mo Bepxy,|  8,8/8,8 7,7/8,2 6,5/7,5 57/7,1 4,1/6,4
B
Iupuna mo aHy,b 2,5/3,1 2,5/3,6 2,5/4,4 2,5/4,8 2,5/5,2
[TapameTpsl
oTBaja, M
h 4,1/4,0 4,0/4,0 4,0/4,0 4,0/4,0 3,6/4,0
B’ 8,2/8,0 8,0/8,0 8,0/8,0 8,0/8,0 7,2/8,0
Bennuuna 1,5/2,0 1,5/2,0 1,0/2,0 0,5/2,0 0,5/2,0
MEPEABUKKH
sKckaBaropa L,m
Paauyc BBITpY3KH 6,4/6,3 6,3/6,3 6,3/6,3 6,3/6,3 5,9/6,3
JKCKaBaTopa R, ,
M
Hopmainbnas
PYKOSITh U
KOBIII
emkocThio 0,63
M3
[TapameTpsl

BBIEMKH, M




H 2,5/2,3 2,7/2,3 3,0/2,3 3,3/2,3 3,312,3
B 8,6/8,8 7,8/8,1 6,4/7,4 5,7/7,0 4,1/6,3
b 2,4/3,1 2,4/3,5 2,4/4,3 2,4/14,7 2,4/5,7
[TapameTpsl
oTBaja, M
h 4,0/4,0 4,0/4,0 4,0/4,0 4,0/4,0 3,6/4,0
B’ 8,0/8,0 8,0/8,0 8,0/8,0 8,0/8,0 7,2/8,0
Bennunna 1,5/2,0 1,5/2,0 1,0/2,0 0,5/2,0 0,5/2,0
MepEeABUKKA
3KckaBaropa L,m
Paauyc BeITpYy3KH 6,3/6,3 6,3/6,3 6,3/6,3 6,3/6,3 5,9/6,3
JKCKaBaTopa R, ,
M
Hopmanbnas
PYKOSITh U
KOBIII
eMKOCThIO (0,2
M3
[TapameTpsl
BBIEMKH, M
H 2,4/2,3 2,6/2,3 2,9/2,3 3,2/2,3 3,212,3
B 8,8/8,8 8,1/8,4 6,8/7,7 6,1/7,3 4,5/6,6




b 2,9/3,0 2,9/3,8 2,9/4,6 2,9/5,0 2,9/5,4
[TapameTpsl
OoTBajia, M
h 4,1/4,0 4,1/41 4,1/41 4,1/41 3,8/4,1
B’ 8,2/8,0 8,2/8,2 8,2/8,2 8,2/8,2 7,6/8,2
Bennunna 2,0/2,0 1,5/2,0 1,0/2,0 0,5/2,0 0,5/2,0
MEePEIBUKKHI
sKckaBaropa L,m
Paauyc BBITpY3KH 6,4/6,3 6,4/6,4 6,4/6,4 6,1/6,4 6,1/6,4
JKCKaBaTopa R, ,
M
YV nnuHeHHAs
PYKOSITh U
KOBIII
emkocthio 0,4
M3
[TapameTpsl
BBIEMKH, M
H 2,8/2,3 3,2/2,3 3,6/2,3 3,9/2,3 3,9/2,3
B 9,5/9,5 8,9/9,5 7,4/9,5 6,5/9,1 4,6/8,6
b 2,6/3,7 2,6/4,9 2,6/6,4 2,6/6,8 2,6/7,4
[TapameTpsl

oTBaja, M




h 4,5/4,3 4,6/4,5 4,6/4,6 4,6/4,6 4,1/4,6

B 9,0/8,6 9,2/9,0 9,2/9,2 9,2/9,2 8,2/9,2
Benuuuna 1,5/2,5 1,0/2,5 1,0/2,5 0,5/2,5 0,5/2,5
HEepPEIBUKKH

sKckaBaropa L,m

Paauyc BBITpY3KH 6,8/6,6 7,1/6,8 6,9/7,1 6,9/7,1 6,4/7,1
HKCKaBaTopa R, ,
M
VY nunennas
PYKOSTh H
KOBII

eMKOCThI0 0,2
3

M
[Tapametpsl
BBIEMKH, M
H 2,8/2,3 3,2/12,3 3,7/12,3 3,9/2,3 3,9/2,3
B 9,4/9,5 8,8/9,5 7,3/9,5 6,3/9,1 4,4/8,6
b 2,4/3,7 2,4/4,9 2,4/6,4 2,4/6,8 2,4/7,4
[TapameTpsl
oTBajia, M
h 4,6/4,3 4,6/4,5 4,6/4,6 4,5/4,6 4,0/4,6

B’ 9,0/8,6 9,2/9,0 9,2/9,2 9,0/9,2 8,0/9,2




Bennunna 2,0/2,5 1,0/2,5 0,5/2,5 0,5/2,5 0,5/2,5
MepEeABUKKA
3KckaBaropa L,m

Paauyc BeITpy3KH 6,9/6,6 6,9/6,8 6,9/7,1 6,8/7,1 6,3/7,1
IKCKaBaTopa R; :
M

I[Ipumeuanue.B uyncnuTene mpuBeneHbl MapaMeTpbl BBHIEMKH W OTBaja MPU MHUHUMAalIbHOU
NIMPUHE BBIEMKH MO JHY; B 3HAMEHATeNe - MapaMeTpbl BBIEMKH W OTBaja MPH MaKCHUMAaJTbHOW
HIMPUHE BBIEMKH 110 BEPXY, KOTOPYIO MOXKHO pa3padoTaTh SKCKaBaTOPOM 3a OJMH MPOXO/I.

2. OPTAHU3ALIUA U TEXHOJIOT' WS BBIITIOJIHEHUS PABOT

OcHOBHBIE YKa3aHUS M0 IPOU3BOIACTBY padoT
I[O Ha4ajla MTPOU3BOACTBA 3CMIISIHBIX pa60T BBITIOJIHAKOT MTOATOTOBHUTCIBHBIC pa6OTBIZ
IUTAHUPOBKY MOBEPXHOCTH OYyJIbJA03€pOM, HHCTPYMEHTAIbHYIO Pa30UBKY OCH BBIEMKH U OTBAJIA.

Pa3pabarbiBatoT TpyHT B BBIEMKE J00OBBIM 3a00eM. OTKOC JIOOOBOW CTEHKM 32005 MPUHST
paBHbIM 1:0,5.

OTKOChI OOKOBBIX CTEHOK BBIEMKH, pa3padaThIBaeMOll 3KCKaBaTOPOM, JOJIKHBI IPUHUMATHCS B
cootBercTBuu co CHull, B 3aBUCHMOCTH OT BUa IPYHTA U TUIYOMHBI BBIEMKH.

Cxema pa3paboTKH BBIEMKH JTOOOBBIM 3a00eM dKkckaBatopoM 20-3322b u BBITPY3KH TPyHTa B
OTBaJl IOKa3aHa Ha puc.12.
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Puc.12. Cxema pa3paboTKu BbIEMKH JIOOOBBIM 3a00eM 3KkckaBaTopoM D0-3322b u BhITpy3Ka rpyHTa
B OTBaJl

3. TPEBOBAHUSA K KAYECTBY BbIIIOJIHEHUA PABOT

Cxema onepanmoHHOr0 KOHTPOJIS KauecTBa
Pa3paboTka KOTJI0BAHOB IKCKABaTOPOM

Cocras onepanmuii 1 cpeIcTBa KOHTPOJISI



Otansl paboT

KonTponupyem
bl€ OllepaLuu

KoHnTpo:is
(meTog,
00BeEM)

JloxyMeHTanus

[TonroroBuTen
bHBIEC PaOOTHI

[[poBepUTH:
BBITTOJIHCHHUE
BEPTUKAIbHOU
[TAHUPOBKU
[MOBEPXHOCTH
CTPOUTEINBHON
rIomaaku (mpwyl
HE00X0IMMOCTH
);
- pa3OouBKY ocei
COOpYXKEHHS U
rpaHHUII
KOTJIOBaHA.

BusyanbHblii

N3meputenbH
bIY

OO0mwmii xKypHal
pabor

MexaHu3upoB
AHHAs
pa3paboTka

rpyHTa

KonTpoiuposat
b:
- OTKJIOHEHHUS
OTMETOK  JIHA
KOTJIOBaHAa  OT

IIPOCKTHBIX;

BUJ "
XapaKTEPUCTUK
1 BCKPBITOI'O
rpyHTa
CCTCCTBCHHBIX
OCHOBaHHIA;
pasMepbl
KOTJIOBaHA B
[J1aHE;

KpYTU3HY
OTKOCOB.

N3mepurensa
BIH,
TOYKHU
M3MEpPEHUI
yCTaHaBJIUBAIO
TCS
CIIy4alHbIM
obpazom;
Ha
MIPUHUMAEMBbIH
yuactok 1020
M3MEPEHUI
TexHuuecku
OCMOTp BCEH
MIOBEPXHOCTHU
OCHOBaHUs
H3mepurensa
Bl
To xe

O06mwmit xxypHaI
pabot

[Ipuemka
BHITIOJTHCHHBIX

[[poBepUTH:

W3mepurensH

AKT




pabot

rCeOMETPUUYECKU
§ pasmepsl
KOTJIOBaHA;

-  OTMETKH W
YKJIOHBI JHA
KOTJIOBaHA;

- KPYTHU3HY)
OTKOCOB
KOTJIOBaHA;

- Ka4eCTBO
CPYHTOB
OCHOBaHUS (TIpH]
HE00X0TMMOCTH

).

BII
To xe
Texumueckmii
OCMOTp BCeH
MMOBEPXHOCTHU
OCHOBaHHS

OCBUJICTEIIHCTBO
BaHUS CKPBITHIX
pabort

KonTposibHO-U3
MEpUTEIbHBIN
MHCTPYMEHT:
HUBEIIND,
pyJeTKa,
TE€OI0JINT,
[11a0J10H.

OnepalnoHHbIN
KOHTPOJITh
OCYIIECTBIISIOT:
MacTep
(ipopad),
rCONe3UCT - B
porecce padoT

[IpreMouHbIN
KOHTPOJIb
OCYILECTBIISIOT:
PaOOTHHUKHU
CITYKOBI
KauecTBa,
MacTep
(1popad),
[IpeICTaBUTENN
TexHaa30pa
3aKa3zyuKa.




Pazmepsnl
KOTJIOBAHOB I10
JTHY B HaType
IOJKHBL OBITH
HE MEHee
YCTaHOBJICHHBI
X MIPOCKTOM.

MuHnmaib
Has  IIHpUHA
KOTJIOBAaHOB

JIOJKHA  OBITH f

HE MeHee
LIAPUHBI
KOHCTPYKITUH
+ 02 M ¢
KaX0U
CTOPOHEL, IIpHU
HEO00XO0IUMOCT
nu
TepeABUKCHUS
Joaei B
nayxe - He
Menee 0,6 M.

KotnoBansl
cienyer
pa3pabarbIBaTh
, KaK INpaBuJIO,
J0 TPOEKTHOU
OTMETKH c
COXPaHEHUEM
IPUPOJHOTO
CIIOKEHHUSI

TPYHTOB
OCHOBaHHMS.

OTKIIOHEHHU
sl OTMETOK JHa
KOTJIOBAaHOB B
MecTax
YCTpOMCTBA

Texnuueckue TpeGOBaHUS




¢byHIaMEHTOB
u YKJIaJIKH
KOHCTPYKLUU:

- npu
OKOHYATEJIbHO
i paspaboTke
HE  JIOJDKHBI
MpEBBINIATh 5
cM;

- npu
YEPHOBOU
pa3paboTke He
JOTKHBI
MPEBBILIATD
JTAHHBIX,
MIPUBEIEHHBIX
B TabnuIe:
Bun mexanusma | IpenenbHbie Yucno
I pa3pabOTKU | OTKJIOHEHUS, | HW3MEpEeHHIA
TpyHTa cM
1)0THOKOBITIOBBIM
1 SKCKaBaTOpaMmu,
OCHAIIICHHBIMU
KOBIIIAMU C
BYObsIMHI
a) c
MEXaHHYECKUM
[IPUBOJIOM 1o
BUIaM
000PYIOBaHUS:
- parjaiiH; + 25 20
- IpsiMast JIOTaTa; +10 15




- oOparHas Jionara; +15 10

6) d +10 10
FI/II[p ABJINYCCKUM
[IPUBOJIOM;

2) +5 5)
0THOKOBIIOBBIMU
PKCKaBaTOpPaMH,
OCHAIIIEHHBIMHU
[JIaHUPOBOYHBIMHA
KOBIIIAMH,

3a4Y CTHBIM
000pyIOBaHUEM U
Ip. CIICHUAIbHBIM]
00OpyI0BaHUEM
nuel
[TAHUPOBOYHBIX
pabor,
PKCKaBATOPAMU-TIT
AHUPOBIIUKAMU

Ha  ycrpoiictTBO  OCHOBaHMI  MOJ ~ KOHCTPYKIMH  CJIE€AYeT  COCTaBISATh  aKT
OCBHUACTCIILCTBOBAHUS CKPBITBIX pa60T.

He nonyckaercs:

paSMI:IB, pa3M;1rquHe, pa3pblxneHHe Nniin npOMep3aHHe BerHeFO CJI0s1 rpyHTa OCHOBAaHUA
TONIIUHOM Oosiee 3 cMm.

4. OXPAHA OKPYKAIOIIEMN CPEJIbI M IPABUJIA TEXHUKHU BE3OITACHOCTH

[Ipu pabote Ha sKcKaBaropax ciemnyeT pykoBojactBoBaThesi CHull 12-04-2002 "Be3zomacHocTh
Tpyaa B crpourtenbctBe. Yacte 2. CrpoutenbHoe mnpousBoactBo" u CHull 12-03-2001
"BezonacHocTh Tpyma B crpouTenbcTBe. Yacth 1. OOmme TpeOoBaHms'", a Takke NpaBUIAMH,
W3JI0)KEHHBIMH B MHCTPYKIIUU MO JKCIUTyaTallud dKCKaBaTopa. B 3aboe 3kckaBaTop HE0OXOIUMO
yCTaHaBJIWBATh Ha POBHOM CIUIAHMPOBAHHOM TUTOIIaAKe. PaboTa Ha yKII0OHaX HE pa3perniaeTcs.



[Ipu pabote mpsMoii JonaToif B BHICOKOM 3a00€ HEOOXOAMMO YAAISATh HAXOMASAIIMECS CBEPXY
KO3BIPbKH U KPYIHBIE KAMHH, TIOCKOJIBKY TIPH OCBIIAHWU TPYHTA OHM MOTYT TIOBPEAHUTH IKCKABATOP
U CTaTh IPUYMHON HECYACTHOTO CITy4asl.

3ampenaercss HaX0XJIEHHE JIIOJCH 1 IPOU3BOJACTBO KaKUX-JIMOO IPpYyrux paboT B 30HE ACHCTBUSA
JKCKaBaTOpa; IyThb INEPEIBIKECHUS DKCKABATOPA B IpeAeiaaX CTPOUTEIbHOW IUIOHMIANKH IOJKEH
OBITH 3apaHee CIUIAHUPOBAH, a Ha CJIA0bIX TPYHTaX YCUJICH HHBEHTAPHBIMH LUTAMHU.

HpOI/ISBO,Z[CTBO 3EMIIIHBIX pa60T B 30HC PACHOJJOXKCHUA IMOA3CMHBIX KOMMYHI/IKaLII/Iﬁ
(ra3ompoBOIOB, AJEKTpOKaOene W JAp.) JOMYCKAaeTCs TONBKO C IMHCBMEHHOTO pPa3pelIeHHs
OpraHM3ali, OTBETCTBEHHOM 3a JKCIUTyaTallMi0 3THX KOMMYyHuKauuid. K paspemieHuo nomxeH
OBITH MPUJIOXKEH TUIAH (CXeMa) C YKa3aHUEM PACIIONIOKECHHS U TITYOUHBI 3JI0KEHUST KOMMYHUKAITUH.
Jlo nHavana paboOT HEOOXOAMMO YCTAaHOBHTH 3HAKH, YKAa3bIBAIONIME MECTO PACIIOIOKEHUS
MOJI3EMHBIX KOMMYHUKAITHH.

[Tpu npuOnMKEHUH K MOA3EMHBIM KOMMYHHUKALUAM 3€MJISTHbIE PAOOThI TOJKHBI IIPOU3BOIUTHCS
noj HaOrofeHueM mpopada WM MacTepa, a B HEMOCPEACTBEHHOW OJIM30CTH OT Ta3ompoBOJa H
Kabesneil, HaXOAALIMXCs MO/l HaNpsHKEHUEM, KpoMe TOro, 1o HaOJIIoJeHUeM paOOTHUKOB I'a30BOr0
XO034MCTBA U JIEKTPOX0351CTBA.

Pa3paboTka TpyHTa B HEMOCPEACTBEHHONW ONM30CTH OT JCWCTBYIONIMX TOJ3EMHBIX
KOMMYHUKAaIMM JIOMYCKAeTCs TOJBKO BPYYHYIO JIONAaTaMH; HCIOJIb30BATh JIOMBI, KHPKH U
ITHEBMOMAILIMHBI 3aIIPENIAETCS.

[Morpy3ka rpyHTa B caMOCBaJIbl 3KCKaBaTOPOM JIOJKHA MTPOU3BOUTHCS CO CTOPOHBI 3aTHETO WU
O0okoBoro Ooka camocBaia. HaxokneHue IOAel BO BpeMs MOTPY3KH MEXKIY 3KCKaBaTOpOM H
TPAHCHOPTHBIM CPEJICTBOM 3AIPEIIACTCS.

Bo Bpems mepepbiBoB B paboTe KOBII 3KCKaBaTOpa JOJDKEH OBITh omylleH Ha 3emuro. ITocie
OKOHYaHHUs PabOThl MAIIMHUCT HKCKaBaTOpa 00sd3aH HE TOJBKO IPOYHO YCTAaHOBUTH KOBIL, HO U
3aTOPMO3HTh IKCKaBaTOP.

B mpenenax mpusmbl OOpYIICHHs 3alpemialoTcsl CKIATUPOBAaHME MATEpUANIOB, JBIKCHHE H
YCTaHOBKA CTPOUTENbHBIX MALINH U TPAHCIIOPTA, a TAK)KE YCTAHOBKA CTOJIOOB JIMHUI CBSI3U.

[Tpon3BonCTBO pabOT B TpaHIIESX W KOTJIOBaHAX, IMOABEPTAIONIMXCS YBIAKHEHHUIO IMOCIE UX
NOJHOTO WJIM YaCTUYHOTO OTPBITHSA, JOMYCKAETCS B TOM CiIy4ae, €ClU OyAyT NPUHSATHl MEpHI
MIPEAOCTOPOKHOCTH TPOTUB OOpyIieHus: rpyHTta. [ns sTtoro mpopaly uiam Mactepy HEOOXOIUMO
TIIATETFHO OCMOTPETh COCTOSIHHE OTKOCOB TEpe]] HadaloM PadOThl KaKIOW CMEHBI; HEOOXOAUMO
OoOpyHIIUTh TPYHT B MeCTax OOHApY)KCHHS HABUCEH M TPEUIMH Y OPOBOK M HA OTKOCAX; BPEMEHHO
OpeKpaTuTh paboThl J0 BBICHIXAHUS TPYHTA; YMEHBIIUTh KPYTU3HY OTKOCOB Ha YdYacTKe, IJie
MIPOM3BOJICTBO PA0OT SBISIETCS HEOTIIOKHBIM.

NHCTPYKIUA
110 OXpaHe TPYJAa U TeXHUKe 0€30I1aCHOCTH I MAIIMHHCTOB OJJHOKOBIIOBBIX I'YCEHUYHBIX U
IMMHEBMOKOJIECHBIX YJKCKaBaTOPOB



I. O6ume TpedoBanus

1. K ynpaBieHHIO 53KCKaBaTOPOB JOMYCKAIOTCS JHIlAa HE MOJoxke 18 mer, mpomeamme
CHeLHATbHBIA Kypc 00y4YeHHS U MOJYYUBIINE YIOCTOBEPEHHS Ha MPABO YIPABICHUS SKCKaBaTOPOM
ONpeAeTICHHON MOJIEIH.

2. Kaxxnprit KCKaBaTOp 3aKpEIUIAETCS 3a ONMpPeNeSIEHHBIM O0CTYKHUBAIOITUM TiepcoHaaoM. OauH
U3 MalIMHACTOB Ha3HAYAETCs CTApIINM (OpUTATHPOM).

3. HeszaBHUCHMO OT MPOXOXKACHUS Kypca OOY4YEeHHs BeCh OOCTYXHBAIOIIMK MEpCOHAN JOJDKEH
MPONUTH MHCTPYKTAXK MO TEXHUKE O€30M1aCHOCTH B COOTBETCTBUU C YCIOBUSMHU PaOOTHI.

4. Tlepconay, oOCTY>KMBAIOUIUKA DKCKABaTOp, MODKEH OBITh B CHELOACKIEC M HMETh BCE
Ha/JIeXKAIMe 3alIUTHBIE cpeAcTBa. be3 3Toro paborars Ha YKCKaBaTOpE 3aIperiaeTcs.

5. Ilepen HayaIOM CMEHBI MAITMHKUCT JOJDKEH IMOIYYUTh TOYHbBIE YKa3aHUs 00 yCIOBUSX pabOThHI
B [IOPSIKE BBINIOJIHEHHS TaHHOIO MY 3aJaHus.

6. OOCny)KMBarOIIMK TIEPCOHAT HE MMEET MpaBa MPUCTyHaTh K paboTe Ha 3KCKaBaTope, HE
yOeAMBIINCH B €r0 MOJHOM UCIPAaBHOCTH.

7. Bce Bpamaronyecs Aetanu - 3youaTsle, LEMHbIe 1 PeMEHHBIE TIepeadn, MaXOBUKU H T. [I. -
JOJIKHBI OBITH OTpaXKAEeHbI KoskyXaMu. [1yck skckaBaTopa Mpu CHATHIX KOXKyXax 3alperaeTcs.

8. HYCK ABUTAaTCIId U MCXAaHU3MOB PaspeiIacTCs TOJBKO IMOCJIC MOAa4Y MallIMHUCTOM CHUTHAJIA.

9. Bo BpeMs paboThl KCKaBaTopa BCEM, KPOME MAIIMHUCTA, KATETOPUUYECKHU 3alperaeTcs
HAXOJUThCSI Ha TOBOPOTHOM matdgopme. He nomyckaercs mmMeTh Ha MOBOPOTHOM TmiiaTdopme
IIOCTOPOHHUE NPEIAMETBHI.

10: HeoOxomuMo cleguTh 3a TE€M, YTOOBI BO BCEX INMOHOYHBIX, OOJTOBBIX M KIMHOBBIX
COCIMHEHUSIX OTBETCTBEHHBIX YacTel HKCKaBaTOpa ObLIa COBEPIICHHO HCKIIFOUYE€HA BO3ZMOKHOCTh UX
CaMOTIPOU3BOJIBHOTO Pa3beIMHCHHUS.

11. 3anpaBnaTs ABUTaTENb TOILIMBOM M CMA3KOM CIEIYET TOJIBKO MPU €CTECTBEHHOM OCBEIICHUU
U JIMIIb B CiIy4ae KpailHeld HEoOXOJUMOCTH HOYBI0 C JJIGKTPOOCBEUICHHEM (OT CETH WIH
AKKyMYJISITOPA).

12. Bo Bpems 3ampaBKu TOIUIMBOM 3alpeIIaeTCsl KYpUTh, TOJIb30BAThCA CHUYKAMH,
KECPOCHHOBBIMU q)OHapHMI/I U Ap. UCTOUYHHUKAMH OTKPBITOI'O OIrHA. ITocae 3alipaBKu BCC ACTAJIH,
OOJIMTHIE TOIIMBOM WJIM CMa3KOH, CIEeIyeT HacyXO BBITEPETh, a MPOJUTOE TOIUIMBO TINATEIHHO
3aChINaTh MECKOM.

13. He pa3permiaercsi nosib30BaThCsl OTKPBITHIM OTHEM 1711 ojorpesa asurarens. [Ipu 3amycke



XOJIOJHOI0 ABHUTATCIIA HGOGXO,Z[I/IMO HAJIUTh B paguaTop ropsAa4yro BOoAy, a B KapTCp - NOAOIrpeTOC
Macilio.

14. BocmiamMeHuBIIEECS OKOJO MAIllMHBI TOIUIMBO HENb3sl TYIIUTh BOAOM. [l »ToMl wenn
HE00XO0IMMO HUCIOJIB30BAaTh OTHETYIINUTEINb, KOTOPBII TOJKEH OBITh B KaOMHE 9KCKaBaTOpa, a TaKxkKe
MeCOK, OpE3eHT U T. .

15. MamuHuCT, CcHaromMii CMEHy, 0053aH NPEIynpekaaTh CBOEr0 CMEHIIMKa 000 Bcex
HEHCIIPaBHOCTSIX 9KCKaBaTOpa, OOHAPYKEHHBIX UM BO BpeMsl pabOThI, a TakKe JenaTh 3amucH 00
3TOM B KypHaJe.

I1. PaGouee MmecTO IKCKaBaTopa

1. ITnomaaka, Ha KOTOPOU yCTAaHABIMBAETCS IKCKABATOP, MOJKHA OBITH XOPOIIO CIIAHWPOBAHA,
OCBEIIIeHa U 00ecrieYrBaTh XOpouuii 0030p GpoHTa paboT. IKCKABaTOP HEOOXOAMMO 3aKPETHThH BO
n30eKaHNe ero CaMOIIPOU3BOJILHOTO MEPEMEIICHUS.

2. PaccrosiHME OT Hapy»XHOTO Kpas TYCEHMIIbI O OpOBKHM TpaHIIEH M KOTJIOBaHA ONpeAesseTcs
pacueToM Ha yCTOMYMBOCTh OTKOCOB, HO OHO JOJKHO OBITh HE MeHee 1 M.

3. 3aboit s TpsAMOM JIOMaThl JOHKEH MPEACTABISITH COOOM CTEHKY, BO3BBIIIAIOIIYIOCS Ha
MOBEPXHOCTBIO CTOSIHKM 3KCKAaBaTOpa C HAKJIOHOM MOJ YIJIOM €CTECTBEHHOTO OTKOCAa TpyHTa B
CTOPOHY OT dKCKaBaTopa. BepTukanbHbie CTEHKH 32005 JOMMYCKAOTCS JIMIID B TUIOTHBIX TPYHTaX.

4. Jlna oOpaTtHOM JomaThl W JApariaiHa 3a00i JOJDKEH MPEeACTaBIATh COOOW IMOBEPXHOCTD,
HaxXOoAAIYIOCA HUKC IMMOBCPXHOCTU CTOSHKHU 3KCKABATOpPA, HAKIIOHHYIO IOJ YI'JIOM CCTCCTBCHHOI'O
OTKOCa TPYHTa B CTOPOHY OT 3KCKaBaTOPA.

5. JInst mpsiMoi JToTaThl BeICOTA 32005 HE JTOJDKHA MPEBBIINIATh MAKCUMAIBbHOW BBHICOTHI KOTIAaHUS
koBma. [Ipm 3ToM Henmb3st [omyckaTh oOpa3oBaHHS CBECOB (KO3BIPHKOB), KOTOPBIE MOTYT
OOpYIIUTHCS M 3aChINATh JIFOACH, 00CITYKUBAIOIIHNX YKCKABATOP.

6. Jlns oOpaTHOM JomaThl M JparyiailHa BhICOTa 3a00si HE JOJKHA IPEBBINIATh HAUOOJBIITYIO
rIIyOMHY KOMaHUs TIPU ITaHHON YCTaHOBKHU HKCKaBaTOPA.

7. MamuHuct o0sg3aH CIEOUTH 3a COCTOSHHEM 3a00s M, €ClIM BO3HHMKAET OIACHOCTH, YTO OH

0oOpymIUTCS,, HEMEIJICHHO OTBECTH JKCKaBaTop B 0€30MacHOE MECTO M COOOHIUTH 00 3TOM
npou3BoauTeNnto padort. [yt oTx01a SKCKaBaTopa JOKHBI OBITh TOCTOSIHHO CBOOOTHBIMH.

II1. Texnuka 0e30MaCHOCTH BO BpeMsi padoThl IKCKABATOPA

1. Ha xaxzaom »5KckaBaTOpe [OJDKHBI OBITh BBIBELICHBI IpaBUJa YIPABJICHHA, yXoJa 3a
000pYyJIOBaHUEM U CXEMa ITYCKOBBIX YCTPOMCTB.



2. 3aBojis MyCKOBOM JIBUTATENb U3EIISA, HENB3s1 OpaTh PYKOSITKY B 00XBAT, BCE MANIBIIBI JTOTKHBI
OBITH C OJTHOW CTOPOHBI PYKOSITKH. 3alpeniaeTcs 3aBOAUTh MEPETPEThIil ITyCKOBOU IBUTATEb.

3. Bo n30exaHue 05KOroB pyKd HE CIIEIYeT KacaThCsl BBIXJIOMHONM TPyOBI MPH 3aIrycke U padore
nmyckoBoro nBuratens M ausensd. CoOmogaTe OCTOPOXKHOCTH CIIEAYET TakKe TOrnaa, Kormaa
OTKPBIBACIIb KPBIIIKY PadaTopa U CIIyCKaellb U3 HErO TOPAYYIO BONY.

4. HenonycTHMO YCTpaHATh HEUCIPABHOCTH MPH pabOTaIoIIeM JBUTATENE.
5. 3amperniaercss BHOCUTH B KaOWHY SKCKaBaTOpa MPeIMEThI, pa3Mep KOTOPbIX, IMpeBbimaet 1,5 M,
HE3aBUCHMO OT TOrO, M3 KaKOro Marepuaiga OHM CIENIaHbl, @ TAK)KE€ XPaHUThb B KaOMHe OCH3UH,

KCPOCHH U AP. JICTKOBOCIINIAMCHAIOMIUCCA BCIICCTBA.

6. Ilpu rpo3e paboTarh B IKCKaBaTOpe HJIM OKOJO HEr0, a TakKe B 30HE KaOEIBbHOU ceTw,
3arpeniaeTcs.

7. Henb3st OTKpbIBaTh 00UKY C OEH3MHOM, yAapss 10 NpOoOKe METAUIMYECKUMU IIPEeIMETaMH.

8. Bo mn30exaHue HeCYaCTHBIX CIy4yaeB NpU OOpHIBE MOJBEMHOIO KaHaTa WM MIpU aBapHUH
pabouero mexaHu3ma BO Bpemsl pabOThl dKCKaBaTopa BOCIpEHIaeTCs, KOMy OBl TO HHM OBLIO
HaxOJIUTHCS B paJInycCe, PABHOM JJTMHE €0 CTPEJIbI TUTFOC S5 M, HO He Omuxe 15 M oT Hero.

9. Bo Bpemst paboThI KATETOPHYECKH BOCTIPEIIIACTCS:

a) MEHATh BBUICT CTPENbl NPH 3alOJHEHHOM KOBLIE (32 MCKIIOYEHUEM JIONAT, HE MMEIOLIUX
HAIlOpPHOT'O MEXaHU3Ma);

0) peryimpoBaTh TOPMO3a MPH MOAHATUH KOBIIIA;
B) MOATATHBATH IIPU TIOMOIIH CTPEJIBI TPY3, PACIOJI0KEHHBIH COOKY.

10. B cayuae nepepbiBa HE3aBUCUMO OT €r0 MPOAOJIKUTEIBHOCTH CTPENly SKCKaBaTopa CIEAyeT
OTBECTH B CTOPOHY OT 32004, a KOBLI OIYCTUTh Ha IPYHT.

11. YucTky, cMa3Ky U PEMOHT HKCKaBaTOpa MOYXHO MPOU3BOJUTH TOJIBKO MOCJE €r0 OCTAHOBKH.
[Ipu 3TOM ABUTATENH NOJKEH OBITH BHIKIIOUEH, & BCE ABMXKYIIIMECS U XOJIOBBIC YaCTH 3KCKaBaTopa -
3aCTOMOPEHBI.

12. YucTka KOBIIA U OCMOTP TOJIOBHBIX OJIOKOB CTpEJibl IPOU3BOATCS C BEJOMa MAIIMHUCTA BO
BpeMsi OCTaHOBKH SKCKaBaTopa MpH CITYIIEHHOM Ha 3€MJII0 KOBIIIE.

13. Ecnu B 30He paboOThI SKCKaBaTOpa PaCHOJIOKEHBI MOA3EMHBbIC KaOenw, BOAOIPOBOIHBIC U
KaHAJIM3AIMOHHBIE TPYOBI, a TAaK)Ke ra30MpOBOABI, TO OOCITYKMBAIOIIUN MEPCOHAT JIOKEH OBITh
CIEINAIbHO MMPOMHCTPYKTHPOBAH O Mepax MPeIOCTOPOKHOCTH U BECTH pabOTy MOJ HAOIIOACHHEM
MpECTaBUTENEH TEXHAI30pa.

14. TlpousBoauth pabOTHI TOA MPOBOJAMHU JCUCTBYIOIIMX JIMHHUHN 3JEKTporepenad Iro00ro
HaIPSKEHUS 3alperaeTcs.



15. B oxpannoii 30ue JIDII MOXkHO paboTaTh TOJBKO MO COTJIACOBAHUIO C IKCILTyaTHPYIOUIEH
OpraHM3alMel B TOM Cly4ae, €CJIM pPacCTOSIHME IO TOPU30HTAINM MEXIY KpallHUMH TOYKaMH
MeXaHHM3Ma IpU HauOoJbIIEM BbLJIETE paboyero opraHa rpyza v OJMKalIIUM MPOBOAOM JIMHHUH
anekTponepenay Oyner npu Hanpspkenuu 1 kBt - 1,5 m; 10 20 kBt - 2 M; 35 - 110 kBt-4M™; 154 kBt
- 5m; 220 kBt - 6 M 1 330-500 kBT - 9M™.

16. I'pyHT Ha aBTOMAIIUMHY CJIEAYeT TPY3UTh CO CTOPOHBI 3aJHETO WM OOKOBOro ee Oopra.
Kareropudecku 3amperiaercs MPOHOCHTH KOBII HaA JTIOABMH W KaObwHOW modepa. Bo Bpems
MOTPY3KH 10odep JOJKEH BBIXOIUTh U3 KAOMHBI, €CJTH OHA HE UMEET OPOHUPOBAHHOTO IIUTA.

17. KoBm mpu pasrpy3ke CcleayeT OIycKaTh KaK MOXHO HH)KE, 4YTOObl HE TOBPEIUTH
aBTOMaluMHbel. Henp3s pomyckaTe cBepXrabapuUTHOM 3arpy3kd Ky30Ba W HEPaBHOMEPHOTO
pacnpeneneHus rpyHTa B HEM.

18. Mexay MamMHUCTOM 3JKCKaBaTopa M OOCITYXHBAIOIIMM IEPCOHAIOM TPAaHCIIOPTHBIX
CpeACTB JOJDKHA OBITH YBS3aHAa CHUCTEMa CUTHajHM3alMud. Bo BpeMms morpy3ku Ha TPaHCIOPTHBIE

cpencTBa pabounM 3ampeniaeTcss HaXOAUThCS B HUX.

19. Ecnu B 3a60e MpOM3BOJAT B3PBIBHBIE PabOTHI, AKCKAaBATOp HEOOXOAMMO OTBECTH Ha
0e30IacHOe pacCcTOSIHUE U MOBEPHYTH K MECTY B3pbIBa 3a/IHEH YacThbi0 KaOUHBI.

20. [lononHUTENbHBIE TPpeOOBaHUS IPU PabOTE SKCKaBaTOpa C MPSIMOIM MM 0OpaTHOI JIOTIATOM:

a) HaIMOJHSAS KOBII, HENb3s JOMYCKaTh YPE3MEPHOTO BpE3aHUs €ro B IPyHT. TopMmokeHUEe B
KOHIIE TTOBOPOTA CTPENbl C 3allOJHEHHBIM KOBIIOM CIIEAYET HPOM3BOAWTH IUIABHO, 0€3 PEe3KHX
TOJTYKOB;

0) moHMMAasl KOBII PSMOM JIONIAThI, HEJb3s IOMYCKaTh yIopa ero 010ka B OJIOK CTpPEIbl;

B) IIpY OIIyCKAHHUHM CTPEJIa WA KOBII HE IOJDKHBI YAAPATHCSA O paMy WJIM I'yCEHUILY, a KOBII €11e
U O TPYHT;

T') IPU KOTIAHUHU B TSDKEIBIX TPYHTAX HEJb3sl BHIABUTATh PYKOSATH 0 OTKa3a;

1) TIPENATCTBUSA B 3a00€, KOTOpble MOTYT BBI3BaTh 3HAYUTENIbHYIO MEPETPYy3Ky KOBIA WU €ro
HOBPEXJCHHE, CIIEAYyeT 00XOJUTh TyTEM ITOBOPOTA CTPEIBL;

€) mpu pa3paboTKe MEepBOH TpaHIIEH HEOOXOIUMO CIEAWTh, YTOOBI MPH MOBOPOTE KOBIIA HA
pasrpy3Ky XBOCTOBasl 4aCTh IKCKaBaTOpa He 3a/ieBajia 32 OOKOBYIO CTEHKY 3a00s1;

’K) BO BpeMs IKCKaBaIlMl HEOOXOIUMO CIICUTh 3a MPaBUILHON HAMOTKOW KaHATOB Ha OapabaH
nebenku, 4ToObl OHM HE MEpeKpelIrBauch Ha Oapabane. Hemb3si HanmpaBisTh HaMaThIBAIOIIUECS
KaHAThl PyKaMH.

21. IIpu paboTe npariaitHoM uiu rperidepom:

a) ecliid BO BpEMs 3allOJIHCHHs KOBIIA BCTPEYACTCS MPEMSITCTBUE, €r0 HEOOXOIUMO OOOWTH,
MOJIHSB KOBIIIL. J[enaTh pe3Kue PhIBKU KOBIIIOM 3aIpEIaeTCs;



0) TocIie 3armoTHeHHSI KOBIIIA €T0 CIIeyeT HEMEUICHHO MOTHSTh.
22. Ilpu paboTe 3KCKaBaTOPOB, 000PYIOBAHHBIX KIHMH-0a00ii:

a) 30Ha JICHCTBUS DKCKaBaTopa OT MecTa paboThl KIWH-0a0Bl, OJDKHA OBITH OrpakIeHa
penyNnpeauTeNbHbIMY 3HaKaMu B paguyce 40 m;

6) k pabore Ha »3KckaBatope, OOOpPYIOBAaHHOM KJIMH-0a00H, IOMYyCKAarOTCSd TOJBKO
9KCKaBaTOPIIUKH, IPOIIEAIINE CIICIHATbHBINA HHCTPYKTAX IO TEXHUKE 0€30MacHOCTH;

B) mepen HadajgoM paboThl HEOOXOAMMO TIIATENIBHO, MPOBEPUTH KpeIuieHHe kKaHatoB. KaHar
JIOJDKEH MMETh TaKylo JJIMHY, 4TOOBI Tocie yaapa KIMH-0a0bl 0 momomBy 3abosi Ha OapabaHe
ne0eIKM 0CTaBaJIOCh HE MEHEE JIBYX BUTKOB KaHATa;

) paboTa ¢ KIMH-0a00i pazpeniaeTcsi Ipu HaKJIOHE CTpenbl He MeHee 60° K TOpHU30HTY;

1) IpU OCMOTPE U PEMOHTE, a TAK)KE 3aMeHe KaHaTa KIMH-0a0a JoKHA HAXOUTHCS Ha 3eMIIe.

IV. Texnuka 60e30naCHOCTH NPH NMepeIBUKEHUH IKCKABaTOpa

1. CaMOCTOATENBHBIN CIYCK U MOABEM 3KCKABATOPOB OCYLIECTBIISIETCS TOJBKO IOJ YIJIOM, HE
NPEBBIMIAIOIIAM yKa3aHHbIH B TaOmuie. CIycK W MOIBEM IMOJ yIJIOM OOJBIINM, YeM YKa3aHO B
TabuIe He00X0AUMO MTPOU3BOAUTE MPU MIOMOIIH TPAKTOPA MIIU JIEOEIKU B IPUCYTCTBHHM MEXaHUKA,
npopaba Wi Mactepa.

2. IlyTp, mo KOTOpOMY OyZET MepeBUraThCsl dKCKABATOp, JOJKEH ObITh 3apaHee BBHIPOBHEH U
CIUTAHUPOBAH, a Ha CIA0BIX TPYHTAX YCUJICH IIMTAMU WJIA HACTUJIIOM M3 JIOCOK, OPYCheB WIIH IITIAJ.
VY Takux COOpyXEeHHH, KaK MOCTBI, TPyOOIpPOBO/IbI, HACKIIU U JIp. HEOOXOIUMO MPEIBAPUTEIHHO
NPOBEPUTh MPOYHOCTH M TMOJYYUTh pas3perieHue OT COOTBETCTBYIOIIEH OpraHu3alvu Ha
nepeMenieHe o HUM 3KCKaBaTopa.

Mapka Yron noabema
JKCKaBaTopa B rpajycax
2-153 16
2-302 22
2-652 22
9-1252 20




3. Bo BpeMs nBWKEHHsI JKCKaBaTopa CTpely €ro HEOOXOIWMO YCTaHABJIMBATh CTPOTO IO
HaIpaBJIEHUIO X0/1a, a KOBII NPUMNOJHUMATh Hal 3emiied Ha 0,5-0,7 M, cuuTas OT HUKHEH KPOMKHU
koBmia. [lepeaBrrkeHnE IKCKaBaTOpa C HATPYKEHHBIM KOBILIOM 3alPEIIAeTCS.

4. [IlepenBwxkeHue »dKcKaBaTopa BOJMM3M W TOJA JIMHUSMH DJIEKTporepenad JIOHKHO
MPOU3BOUTHCS O] HAOTIOACHHEM WHKEHEPHO-TEXHHUECKOTO pabOTHHUKA.

5. TEXHUKO-OKOHOMMWYECKHUE ITOKA3ATEJIN

[TpousBoauTenbHOCTh dKCcKaBatopa 30-3322b mpu pa3paboTKe BHIEMOK M BBITPY3KE I'DYHTa B
OTBaJ MpHBeieHa B Tabm.3.

Tabmuma 3
IIpousBoauTenbHO Hopmansnas Y nuHenHas
CTh PYKOATB IIPU PYKOATB IIPU
KOBILIE KOBILIE
€MKOCTBIO, M : €MKOCTBIO, M :
0,5 0,63 0,2 0,4 0,2
Texumueckas,
M3 /4, B TpyHTax
II rpymims 90,3 110,0 - - 38,0
IV rpynmsr 61,0 - 244 48,8 -
OKcIuTyaTalluoOHHA
o, M3 /4, B

rpyHTax




IT rpymimer 38,5 47.6 - - 15,4

IV rpynmsr 24,4 - 9,8 19,5 -

TexHUKO-9KOHOMUYECKHE IOKa3aTelu TpH pa3paboTKe TPyHTAa C BBITPY3KOH €ro B OTBal
IpUBEJCHHI B Ta01.4

Tabmauma 4
HaumenoBanue Hopmanbnas VY uHeHHas
PYKOATH IPU PYKOATH IPU
KOBIIIC KOBIIIC
E€MKOCTBIO, M3 E€MKOCTBIO, M
0,5 0,63 0,2 0,4 0,2
3arpaTsl TpyAa Ha
100 M3 , 4CIL.-4, B
rpyHTax
II rpymims 2,6 2,1 - - 6,5
IV rpynmsr 4,1 - 10,2 51 -
3arpatsl
MAaITUHHOTO
BpEMEHU Ha
IOOM3 , MaIll - 4yac,
B IpyHTax
II rpymims 2,6 3,4 - - 6,5




IV rpynmsr 4,1 - 10,2 51 -
BripaboTka Ha |
YeJl.-J€Hb. M3 ,B
IpyHTax
IT rpymmbr 315,5 390,4 - - 126,2
IV rpynmsr 200,0 - 80,4 160,8 -

Marepuan noarotoBuia JleMmbssHOB A.A.




