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PyKOBOJACTBO 1O NPOM3RBOMACTBY 3€MJSHEIX paGoT OAHO-
KOBLIOBLIMY 3KCKaBaTopamu. M., Crpofiuspar, 1976. 64 =
(Lentp. Hayu.-ucclell. ¥ NPOEKTHO-DKCNEPUM. HH-T OpraHH-
salluM, MeXaHuWsaluu M TeXH. nomouwu crp-By [occTpos
CCCP).

B Pykosoacrse 0GOGLIEHE! ONBIT H HayyHble HCCJAENO-
BaHHs B 006/1aCTH TEXHOJOTHH U MeXaHU3allHK NPOHU3BONCTBA
8eMJSIHBIX PaboT OJNHOKOBLIOBBIMH 9HKCKaBaTopaMu H Co-
JNEPKUTCS pAn [OSCHSIOWNX H CIPaBOYHBIX MaTepHAJOB [0
OJHOKOBIIOBLIM 3KCK&BAaTOPaM, B TOM 4HCJAe U0 FHAPABJH-
YeCKHM  3KCKaBaTOPaM H 3KCKABaATOPaM-IIJIAHHUPOBIIHKAM.
,H.aHbI peKOMeHAallni Mo NMPpHMEHEHHI0 W OCHOBHBIM TeXHO-
JIOTHYECKHM  CXeMaM  BHINOJHeHHs paBoT  OAHOKOBIIO-
BLIMH  3KCKapaTopaMu C pasJHYHbIM CMeHHbIM pafouylM
0B0PYLOBAHHEM.

[IpennasraueHo Ans HHKEHEPHO-TEXHHYECKHX palOTHH-
EOB MNPOCKTHBIX H CTPOHUTEJIbHBIX opraHnsaunﬁ.

Tab6n. 29, puc. 23
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NPEANCJJOBHUE

B napke mamrup RJs NPOU3BOACTBA 3eMJISHLIX pabot Gonuilloe me-
CTO W MO YHCAY, W NO 3HAUMMOCTH 3ZHHMAIOT OANCKOBIIOBble KCKABATO-
pbl, KOTOPBIMH BLITOJHSETC 0KOJo 42% obuero o6beMa 3eMJSHBIX
pa6or.

B nacrosiee speMsi B CTPOHTENbLHBIX OPTaHH3AUMAX HMeeTCs CBHIle
100 Thic. OAHOKOBIIORKLIX 3KCKaBaTopoB, [losToMy BONpoCH palLHOHAJL-
HOfl oOpranusauuy 3cMJISHLIX paGoT OAHOKOBILIOBLIME  3KCKaBAaTOPAMH,
npumenenne nanbosee 3GHdEKTHBHBIX cXeM NPOW3BOJACTGa paloT, npa-
BHJABLHAA SKCMJIyATALHs 5THX MallWH M OpraHn3aumls uX peMoHTa u TeX-
HHYeCKOro OGCAYMKHBAHHS NPHOOPETAOT MEPBOCTEINEHIIOe 3HAUENHE,

B npeanaraemom Pyxonoacrse oGo6lieH ONbIT NEPELOROH TeXHOJO-
rHY W MEeXaHH3alUWW [POM3BOACTBA 3eMJAHBIX paboT OAHOKOBLIOBLIMH
9KCKaBaTOPaMH, NAHB PEKOMEHAAIHH MO MOBHHIEHHI0 X 9(PPEeKTHBHOCTHA
¥ CHHXXEHHIO 3aTpaT Py4YHOro TPyHa Ha 3eMJSTHBIX paborTax.

PykoBomerso paspaGorano OTnelloM OpraHu3alldd, TEXHOJOTHH
1 Mmexaumsauuy semasnnix  paGor LHHMHUOMTIT Tocerpos CCCP
(J1, H. Fopenos, A. B. Kyprunos, B, H. Xpyaes) npp yvactnu oraena
IKCIAyatauHy cipouteasubix mamun (B. B. Koaechnuenko), othxena
MeXaHH3alHH MeJHOPaTHBHBIX paboT Bcecolosuoro obbennuenns «Coroa-
BOANPOEKT» MunncrepcTsa Meanopaiuy n BoiHoro xo3daictBa CCCP
(T. A. Hanypcxas, WM. A. Syeeckas) u oThesNa ropHbIX W 3eMJASHBIX pa-
6OT MOpPOBKTHOTO “  HAYUHO-HCCACAOBATENbCKOTO  HHCTHTYTa <[ HIApO-
npoexkt» uM. C. 5, )Kyka MHUHHCTEPCTB2 3FHEPTETHKH N 3MeKTpHHKALNH
CCCP (A. B. TopskoB).

Ofuee penaktupoBanue auinoanedo JI. H. Topenosev u B. H. Xpy-
JIEBBIM,

[1pu noarotoBke PyKoBojcTBa kcnosb3oBanbl matepuann BHUITHY
CTpomchipbe,

PYKOBOACTBO pACCUHTAHO HA HHIKEHEPHO-TeXHHYeCKHX paGOTHHKOB
NPOEKTHBIX, HAYUYHO-MCCAEAOBATENbCKHX W CTPOUTENbHBIX OpTaHH3auui,
3aHHMAIOUIHXCA BONPOCAMH TEXHOJOTHH MW MEXaHM3auHMm [POH3BOACTBA
3eMJISIHBIX paboT B PasJHulbX 06JacTAX CTPOHTENLCTBA,



1. BUJbI 3EMJIAHBIX PABOT,
BbINOJHIEMBIX O HOKOBIIOBLIMH 3KCKABATOPAMH

1.1, B nacrosuiem PyKoBOZCTBE paccMaTpHBAIOTCS BONPOCH HCMOJMB-
30BalAg ONHOKOBLIOBHIX SKCKABATOPOB Npu RO3BEACHHH NPOMBILJIENHBIX,
TrpaMOoancKHX, IJOPOMHBIX, THAPOTEXHHUECKHX, HPPUTalHOHHbIX, MEJHO-
PAaTHBULIX B APYTHX 3eMJSHBIX COOPYXKEHWH, a Tarkike NpPH BCKpulme
KapbepoB H J0ObIUE CTPOHTENLHBIX MaTepHAaJOB.

1.2. OnHOKOBIIOBLIE PKCKABATODPLI MO3BOJAIOT MyTeM 3aMelbl OAHOro
BiA2 pafouyero OGOPYHOBAHKMA APYrAM BHINIOAHATH CACAYIOUIME BUML 3eM-
JISEHBIX paloT:

paspaloTKy FPYHTa B KOTJIOBAHAX moa (pyHAaMeHTsl H NOA3eMHLIE
4aCTH 3MAHUH U COOPYXKEHHI;

paspaboTKy CpyHTa B TpaHIesaX IJA ykJaiku kabenel, Tpybonpo-
BOAOB ¥ JAPYTuUX MOA3eMHBIX KOMMYHHKaUMIT,

pa3paboTKy rpyHTa B BbleMKax W Kanajax,

OTCBHINKY Hachne# ©3 GOKOBBLIX Pe3epBOB;

MJIaHHPOBOUHBIE H 3aUHCTHHIE PAOOTHI;

pBIXJIGHHE Mep3JbIX TPYHTOB H APOOJeHHe HeraGapMTOB CKaJbHBIX
TIOPOA;

BCKPBIILUHLIE 1 [MOTPY30YHO-PA3TPY30UHLIe paGOTH;

o0paTHYIO 3aCLIIKY W YOJOTHEHHe rpynra B [a3yxax, KOTJIOBaHAX,
TpaHLueax;

OUMCTKY KauaJjos #4 OTCTOHHHKOB OT HAHOCOB B npollecce uX 3Ke-
MAyaTauvin u OAs ApYyrux paGoT.

1.3. Illupokoe npumeHere ONHOKOBIIOBHIX 3KCKABATOPOB Ha 3eM-
JSIHBIX pafoTax O6YCJOBJEHO TeM, UTO OHU HBJSIOTCS HaHGoJsee yuliBep-
caJbHBIMH 3eMJIEPOIIHBIMH MallHHAMH, MOTYT NPHMEHAThCH B Pasinulblx
TPYHTOBBLIX YCJACBHAX: Ha pa3paboTKe BLICMOK pPasJHuNBIX pPa3Mepon #
00BEMOB, Tipy pa3paboTKe TPyHTa W3-TIOLA BOALI B — UTO TOKa elie He
MOryT OBbITb 3aMeHEeHBI ITOJMIHOCTBIO CHeUHafM3HpOBAHHBIMH MallHHAaMH,
CO3JAHHBIMH [I&JEBbIM HA3HauYeHWem HJ19 YCTpOflCTBa pa3/IHYHLBIX 3€eMJIsd -
HEIX COOPYXKeHHH,

1.4, Tlpu moctatoyHoll BeqHuHHe palouHX MmapaMeTpoB SKCKAaBATOPOB
paspafaThisaeMbifl TPYHT YKJAALIBAGTCS HENOCPEACTBEHHO B KaBaJbephl,
OTBaJbl MK HackinH. Ecin 3Th napamerpnl HELOCTATOYHB! To HeoGXxonu-
MO NPEeLYCMOTPETh TPAHCIOPTUPOBKY FPYHTA.

1.5, TIpp NpoeKTHPOBAHUH H CTPOUTENBLCTBE 3eMJISIHBIX COOPYXKEHHH
BE6Op HanGoJee palMOHAJBLHOrO BapHaHTA NPOHIBOJCTBA 3EMJISAHBIX pa-
GOT CleAYyeT NPOUBOAUTb € YUETOM TEOJIOTHYECKHX W THIPOTeoJoTHye-
CKHX YCJIOBHH, BHZA coopyKeHHii, oObeMa paboT # (haKTHIECKOTo HaJu-
yysl Dapka MAaWMH Ha OCHOBE TEXHHUKO-3KOHOMHUECKHX pAacueToB,

2. OBIMUE CBEAEHRRA
OB OXHOKOBIIOBbIX 3KCKABATOPAX

2.1. OHOKOBIIOBLEE 3KCKABATOPH! PA3MMYAIOTCsl 1O HA3HAUEHHIO; 110
THUIY MOABecKH pfabouero o60pyaoBAHHS; 110 BeJHUHHE €MKOCTH KOBIIA,
110 TUMY XOAOBOTO YCTPOHCTBA; MO CTEleHH OrpaHHUEHHs] [OBOPOTHOIO
JBHKeHHA padouero o6OpyAOBANHS.

2.2, Tlo HazHauYeHHUIO PA3JIHYAIOT SKCKABATOPH YHUBEpPCAJbHLIE ¥ CIle-
IHaJbHbIe, YHUBepcaJbHbBle 3KCKABATOPLI MOTYT OBITH OCHAUIEHBI  He-
CKOJIbKHMK BHaMHu paGouero oGopymoBanis, Cneunuanbible 3KCKaBaTO-
DBl MMEKT TOJMBKO ojul BHA pabouero obopynoBanus,
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2.3. Mo Tuny nomseckn paGouero 0oGOPYNOBAHUS pPA3NUUAIOT KC-
KaBaTopbl ¢ THOKOR W ¢ KecTKo{i nonseckoil. 'nbkas noasecka pabGouero
oGOpynOBaHN npeAycMaTpiiBaeT foABensaune pabouero oBopynosa-
HI ¢ MOMOIIbI0 KanatoB. )KecTkas fnoaBecka pabGouero oGopynonanus
(Lapnupno-pelYaKHOTO HWJIH TEJNECKONHUYECKOro) mnpeAycMaTpHBaer npu-
MeHeHHe THAPaBJAHYECKOTO PIBOAA.

2.4. Tlo BenuuyuHe eMKOCTH KOBLIA OJHOKOBIIOBLIE 3KCKABATOPHl ae-
JATCH Ha 7 pa3MepHbIX rpyni.

Pa3Mmepnas rpymma  sKe-
cKBaTOpa 1 2 3 4 5| 6 7
EMKocTh  ®oBIna, M3 (we 0.18 0 ( 9
MenHee) ’ 0,25 ,4 0,65 | 1 6 )

2.5. o Tuny xogoeoro ycrpoficTBa pas3HuaIOT SKCKABATOPHI: TyCe-
HUYNble, MHEBMOKOJECHbIe, aBTOMOOHJbHBIe (HA WIaccw CepuilHbIX AaBTO-
MOOHJIeH# UK CNEIHANLHOTO THUA) U NJaByuHe.,

2.6. [lo crenmenn orpanuyenHss MOBOPOTHOTO J[BHXeHHs pabouero
060pYAOBAaHNS IKCKABATODPH AENATCA HA JABe TPYNIIbL:

NIOJIHOTIOBOPOTHEIE, B KOTOPLIX maatdopma ¢ pabounm oBopyaoBa-
HIeM MoXKeT ObITh MOBepHYTa B TOPH3OHTANbHON NJIOCKOCTH Ha oGOl
yroJ;

HEIOJMHOMOBOPOTHBIE, B KOTOPHIX YroJi rnosopoTa njaatrdopme ¢ pabo-
yiM 00ODYAOBAHHEM #$ TOPH3OHTAMBHON MJIOCKOCTH orpaHuueH (oObIunO
B npenesax 180—270°).

2.7. ILna npou3BOACTRA 3eMJAAHBLIX paBoT OMHOKOBILOBBIE KCKaBATO-
ppl o0OpPYAYIOTCA CAEAYIOILHMH BRIIZAMM cMennoro pabouero oGopynoBa-
HHA! npaMas Jonata, ofpaTtsas Jsonata, JAparaafin, rpeiidep, cTpyr,
a TarKe oBopyloBalHeM, He CBSI3AHHBIM HeNOCPeACTBeHHO ¢ MPOH3BOA-
CTBOM 3eMJANBIX paboT: Komep, Kpamn.

3. PAKTOPBI, ONPERENSIOIIHUE
OBJACTb NMPUMEUHEHHKA
U BbIBOP MAPKH 3KCKABATOPA

3.1. Tlpn mponsBoxcTBe 3eMasHHIX paloT BHICOP THITA IKCKABATODA,
€ro Mapku u Bula paGouero 00OPYNOBAHHS NPOU3BOAAT HCXOAS M3 TPYH-
TOBLIX, KJHMATHYECKHX YCJOBHUIl, 00BEMOB H CPOKOB [POH3BOACTBA pa-
60T, mapaMeTpoB 3eMJAHBIX COOPYXKeHH{l, JAaAbHOCTH TPAHCIOPTHPOBA-
HHUS TPyHTA, CTECHEHHOCTH ($poHTa paboT U paAa ApPYTrHX (PAKTOPOB,

3.2. DKkcKasaTOpH HA TYCEHUYHOM XOLY HOJKHbI NPUMEHATHCA:

Ha COCpefloTOYeHHEIX o0bemMax seMAstHbIX paboT, Korna He TpebyroTcs
gacTele NepeGa3upoBKH;

ap# pabore wa caabbIXx rpyHTax, Koraa HeSoMbllOe YAEJIbHOe naB-
Jienie Ha TPYHT H paBHOMEPHOe pacnpejeferiiie €ro Ha ONOPHOR MOBEPX-
HOCTH €O3JaI0T GJ1arOnNpHATHLIE YCJIOBHS A YCTOHYHBOCTH 3KCKaBaTopa
npn paboTe u nepeiBHKEHHH;

npd paspaloTKe CKaNbHBIX T'PYHTOB, TAe NHEBMATHYECKHE MIHHBI Ohl-
CTPO BBIXOLAT H3 CTPOSL.

3.3. JKcKasaTophl Ha [HEBMOKOJIECHOM XOMy LeaecoolpasHo npH-
MelTh:

Ha TPYHTaxX ¢ BBICOKOH Hecyleil cnocoBHOCTLIO;

Ha paccpeROTOUeHHBIX 00BbeMax paloT;



Ist paGoTHl B TOPOACKHX YCIOBMAX, rae Tpebyerca wacras nepeGa-
SHPOBKA COOCTBEHHBIM XOHOM IO acajbTOBBIM MOKPLITHAM.

3.4. dxckaBaTOpBl Ha Hase croenurdaccH anToMOGHJBHOTO THIA ACJIK-
HBl [IPHMCHATRCA HA PaccpedoTOYCHHbIXx pabortax (mopoxuble paboThl,
CTPOHTENLCTBO ONOP JHHHIT  9JeKTponepesau, CTPOHTeIbCTBE MAarucr-
pasbubIX TpYyGONUPOBOAOB B T. M.).

3.5, DKckaBaTOPH l1aBECHble HA FYCEHHUHLIX K  [HEBMOKOJECHBIX
TpakTOpax, obJajaioliye Jyulieli NPOXOAMMOCTBIO, 4eM SKCKaBaTOPH Ha
I'YCEHHYHOM M MHEBMOKOJIECHOM XORY, AOJKHBI NPUMEHSThCS AJS paboTh
B yolioBuaX 0e3lopoKbs B Ha paccpelOTOYEHHBIX padoTax.

3.6, OQHOKOBILOBBEIE 3KCKABATOPHI MPEUMYILECTBEHHO AOJUKHBE 0OPH-
MEHSATHCH UPH Da3paboTKe MPeABapHTEILHO PaspBIXJEHHBX CKaJbHBIX 1O0-
DOM, Mep3JibiX H MJAOTHBIX FPYHTOB (Tpemen, e, cAaHUeBas rJaHpa), a
TaKKe MOPCHHBLIX M APYTHX HEONIIOPONHLIX TPYHTOB C BafNyHaMH W pas-
JMYHBIME BKJICUeHUsMH. PaspaGoTka Mep3fbix TrpYHTOB Oe3 mpenaBapu-

TENBbHOrO PbiXJEHHs N0NMycKaeTcs
TABJIVIIA IJI1  3KCKABATOPOB C KoBLiaMHU
emkocTio 0,5—0,656 mM® npu npo-

Mﬁgg‘;gg‘go;’f;e“ Dwokasatop C ko5, Mepaamun na ray6uny no 0,25 w,
rpysTa, ThHIC. M® - ’ a 3KCKaBaTOPOB € KOBLIAMM eM-
koctbio 1—1,25 M® — npu npo-
Jo 20 0,4--0,65 mep3anun Ha ray6uny ao 0,4 ™.
20—60 1—;-? 3.7. BuiGop 5KCKaBaTOpPOB B
C?a?,;;elg(())o 2"'56;5&,,% 3aBHCUMOCTH OT 00beMon pabor
Ha ofbeKTe MOXKHO NPOH3BONHTH

no taéa. 1.

3.8. B TaGa. 2 mpuseneHbl BHAbBI BLIMOJHAEMBIX paboT, a Takxe
YCJAOBHSA ¥X TPOM3BOICTBA B 3aBHCUMOCTH OT HCHIOJb3yeMoro pafouero
o0OpYIOBaHHS 9KCKAaBATOPOB.

4, NOOTOTOBUTEJbLHDIE
U BCIIOMOTATEJIbHBIE PABOTHI

4.1, Tlepep nposeleHHeM 3KCKaBaTOPHEIX paoT HeoGXOAMMO:

BHITIOJIHWTE pa36uBodHbie pabGoThl, 0603nHauWB rpannubl paspaGoTKn
BHIEMOK W VKJIQJKH TPYHTA, BHIHECTH H 3aKPEnUTb OCH SE€MJSHLIX COOpY-
MEHHI B B ciayuae He0GXOAMMOCTH YCTAHOBUThL HOHOJNHHTENbHble pere-
PbI;

NIPOM3BECTH CPE3KY KYCTapHHKA, MEJKOJecChsi, KOPUEBKYy NHefd, yna-
Jedie KaMHel H CPE3Ky IDYHTA PACTHTENBHOTO CJIOS;

BHIMOJIHHTE PaGOTH MO YCTPOHCTBY ChHE3NlOB, BHIE3NOB M BPEMEHHBIX
3eMJIEBO3HBIX Aopor (npu paspaGoTke TPYHTAa B TPaHCHOPT);

ofecneyuTr TeJePOHHYI0 WIx PadHOCBH3bL ¢ MecTaMH Pa3paboTkH
rPyHTa, OTBaJjaMH, ¢ JUCOETYEPCKHM INYHKTOM, a TaKKe OCBelleHue
B HOYHOe BpeMsi 3a60eB B MECT YKJIANKH | PYHTa;

3arOTOBUTb MEPEHOCHBIE LWIMTHI-CAAHK NPy paboTe B TONKHX U BA3-
KMX I'PYHTAX;

oGecneynTh OTBOJA MOBEPXHOCTHBIX BOA OT 3a00si, a Npu HAJHYKD
TPYHTOBBIX BOJ, — YCTPOHCTBO BOAOCOTAMBA HJH BOAONOHHIKEHHS,

ofecneunTh 3amac TOIJIMBA M CMa30UHBIX MAaTepHAJNOB;

NOCTPOHTL BPEMEHHble ObITOBBIE IIOMEUIEHNS;

OpPraHH30BaTh PEMOHTHKII NYUKT AJsi MPOH3BOACTBA TEKYUIHNX B aBa-
PHAHBIX PEMOHTOB;

oBecrneunTs NOABOAKY 3JEKTPO3HEPTHH MPH MPHUMEHEHHR 3KCKaBATO-
POB C 3JIEKTPONPUBOJAOM;

Oprasu3oBaTte paboOTH [0 MOATOTOBKE K pa3paboTke CKaJbHbIX ©
Mep3JIbIX TDYHTOB,
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Puc. 1. Cxema paspaboTkn BhieMKH B MEp3JIbIX IPYHTaX OAHOKOBIUOBBIM 3KCKaBaTOPOM, OOOPYAOBAHHLIM MpPAMON J0ONAaTOH,
C fepeMenleHueM IpyHTa B HACKIIb CaMOCBaJaMH
1 — GyJabKo3ep; 2 — rpPYHTOYNJIOTHSIOW AN MamuHa; 3 — aBTOCAMOCBAJ; 4 — ONHOKOBIIOBBIN SKcKaBaTop ¢ npsmoft somatol: 5 — Gvpomas Ma-

MiHHa; § ~~ yYacTOK OTCHINKM H DPaspaBHABAHUA rpyara; {p — ; <
2 == Y94CTOK YIJIOTHeHM$ [PYHTA; {3 — YUACTOK DA3PalOTKH B OOIPY3KM IDYHT: fy =
Y4acTOK DHIXJIEHHH MepsJoro rpyHTa B3pbiBaHHeM ' y bydra; fs—y pasp Py pyuta: &



TABJULULA 2

;E - Yenosus Gpoussoncrsa pador
I (=
§§§ BHI BhIIONHSIEMBIX Bun 3abos BRICOTZ HAE TAYBGHhA 3a60A ‘
an® padot THAPOTe0J0- Hagzoﬂ‘;’jd”
555 FHUECK e 71060B0H GoxosoH HauboJapHias Ho BEMeHbIIas a gﬁomxn
g‘g £ (IO LONLHETH) (monepewHsIH) a pasp
¢ 2 3 4 5 6 7 5
58
Mps- Pa3paGoTKa pa3s-| YpoBeHb rpyHTO- Mpamenserca 8 | IIpennou ‘Hrenen He Gouasiie He Menee Ana no6oBoro § :;,g
MaA | pesHnlXx M  nHCHEp-| BHIX BOJ HHXe cryuasx kpaligei | Bo BCex cnydasx | MakcuManlb- | epexkpavHol | sabosn B sza- Sizg
fionaTal gepfkx  TpaHumiel, Bbi-{ YPOBHS CTOABKH Heo 6XOQUMOC . H HOH BBICOTH! BLICOTH KOB~ | BHCHMOCTH OT gm
eMOK TDH XOPOXKHOM [3KcKapBaTopa. ([Ipu| upu paspaboTke pezanus a #enodb- | Hawboabmero £ O3
¥ THAPOTeXHHUeCKOM| BHCOKOM YPOBHE |BBe3L0B H BL3J0B HCMOJB3YEeMOTo 3yeMoro pannyoca peza- X 2 F
CTPOUTENBLCTBE, Maru-| FPYHTOBSIX POJ | BhIeMOK,; a TaKKe SKCKABATOPa | 5KCKAaBaTOpPa | HUS HCNOML- 3 E o
CcTpaJbHEIX  KaHAJoOB,[ H BOJAOHACHIEH- [ NDH paspaboTke 3yeMoro sk~ =gg
TpaHulel AAS KOJUIeK- HBIX TPYHTax pa3pes3HmX B ckaBaTtopa: o5
TOPOB H (dYHIaMeH-| XOJXKHO OBITb NHOHEPHBIX y3kags—0,8— Tv 2
ToB 3MaHEH, a Takxe| MOpefyCMOTpEHO TpaHeli 1.5 paxuvyca; u:-gg
KOTJ/IOBAHOB B TJIOT-| BONONOHHKEHHE HOpMAaNbHAS — @ & &
HBIX W MpeABAPHTEb-| HAH BOJOOTIHB) 1,5~1,8 pa- Yol
HO Pa3pbIXJeHHbIX nuyca; WHPO- = 5 g
CKAJIBHBIX H MEp3JbIX Kas—Gojee o
FPYHTaX, pacnoJo- 2 papuycos. 538
JKeHHBIX BBIIlE YPOB- Bonee 3 paam- 2 2=
HS CTOSIHKH 3KCKAaBa- YcoB—JHIL & Ho
TOPOB py Be06x0- ‘g>‘:
AHEMOCTH -05ec ]
neantb GPOHT F I T
Aas mocse xyio- I g »
uux pa6o~ -4
Hpar- PaspaGorka Kapb-| HesaBHCHMO OT IMTpuMensiercs opy| upoko mnpame-
aailty | epos, BEIEMOK B|YPOBHSI 'DYHTOBEIX| Pa3pabOTKe BEe- |HAETCH HAa BCKPHILI- Hnrn nobosozo sabosn

TPAHCIIOPTHOM H FHI-
POTEXHHYECKOM CTPOH-
TeJIbCTBAX, OCYILIH-
TeNLHHBIX H  OpPOCH-
TeJbHBIX KaHajlos ¢
mHupHHO# mWo AHY Go-
Jee 1,0 M, TpaHue#l
noJL Fa30BHIE MATHCT-
paJiu, BOJOTIPOBO/L-

son. Monyckaercs
paspa6oTia H3-[OJ
BOZBE! (ApM NpH~
TOKE BOMbI, mpe-
OsTCTBYIOW il
NpOHASBOACTRY
paboeT JDOJXKHO

MOK IHpAHOH
1,5—2 Haubonb-
WHX paguyca
' pe3adHs IpYHTa
HCIIOJIB 3Y EMBIM
3KCKAaBaTOPOM @
UepeMellleHHeM B

HsIX paboTax,

PhIThE LIUPOKHX

BHIEMOK pa3JHY~

HOr0 HasHagveHus,

IIpH BO3BELEHHH

gacene#i 1 nam6
H3 GOKOBRX

T'nyOuna » mwHpuHa 32605 3aBHCAT

oT

paxzuyca pe3saHus, NPHMEHseMOoro 3KCKaBaTo-

pa, AJHHBI €ro CTpeJibl,

TOPH3OHTY,

yriia ee HaKJIOHA
BHAZ TPYHTOB H KDYTH3HH OTKO-

K

cOB pazpabaTbiBaeMblX BBIEMOK, HpPH TNOTpys3-

Ke B TPAaHCHOPT ONpPeleNsioTcA no taba

12.

TpaHmed ¢ OTKoCaMH KpyTH3HOH OGosiee



Obpart-
Hasl
aonaTa

I peit-
dep

Hule KaHaJu3auuon-
Hble H TemJOBhle CETH,
Bo3BelleHde pgaMmB
Hachiie ©W3 OzZHO- H
ABYXCTOPOHRHUX pe-
3€PBOB, BCKPoILUIHbIE H
naanypoBounsle pabo-

TEL.
PazpafoTka rpyH-
Té,  PACNOROKEHKOTO

HHXKE YPOBHS® CTOSHKH
3KCKaBaTopa HJAM Kor-
aa pabota ¢ nBoOAOW-
8bl 32009 3aTPYyAHEHA

Pa3zpafoTka TtpaH-
mell € OTKOCAMY H
BCPTHKANLHLIMY  CTEH-
KaM# JAJAs pPa3jJuIHLIX
KOMMYHHKanHNl,  KOT-
JOB2HOB 01014 OTA&Jb-
He croswmue Gdydna-
MeHTbi B rpyHTax I—
IV rpyonsi, npearapl-
1eNbHO pPazpLiXNAeH-
HEIX CKaAbHbIX H
Mep3nbiX rpysTax,
pasbopKa KaMeRHBIX
OanKeTOB, BPEMERHBIX
uepeMuLIUeK B CHAPOC-
TEXHHUYLCKOM cTpoH-
TennCcTBe

PaapaboTka KOT-
NOBAHOB OTHENLHO
CTOMUIMX COODYKeHHUH,
EPDIKHROEO npodHas,
#OTNAOBAHOB 10N Ony-
vEHOLIE KOMOALBL,
MOy namMedThl CHAOC-
sIx OGamed, oncp JAH-
#Eft  saeKkTpomepenad,
PazpaGoTka CrAYOOKHX
}3WMX Tparmel noxa
331K TOR FAHHHCTHIX
cycned3gft  pana veT-
pofcTBa npoTiBo-
prabTpaunoutinlx 3a-

ObITH MPEnY CMOP-

PEHO BOJOIMOHH-

HMeHHe wiB BOLO-
OTJIUB}

HesasucuMO OT
YpOBHS 'PYHTOBBIX
BOA {OpU OpBTOKeE

BOJLI, OpensrceT-
BYywolLEeM npousBon-
ursyﬁpa OT A ONXK-

BITb npenyc-
MOTPeHO BOAONO-
HHXKeHue HJIH
BOAOOTAUR

Hesapdcumo ot
ypOBHA TPYHTOBEBIX
ron Honyckaetcs
pa3paboTKa TPYk-

TO8 NOR LOQOH

BEIEMKE 10J] YIJIOM
70—80° « ee ocHh.
flpn npoxopxe
no ocH paspaba-
THIBaeT Y3KHe
TPaHIUeR

[Ipumerssercs
NpeHMYieCTBEeHHO
Opy pazpabortke
TpaHiuei ocepofi

OPOXOIKOMH

peseppos. Hc-
fons3yercs Npu
pazpaboTke Bbie-
MOK [MHPRHOH He
mexee 0,7—0,8
HaHOOJbIIETO
paznyca pesaHus
CpYHTa HCOOoJib-
3YeMOro 3Kcka-
BaTADa

Mcnosb3s yeres
apH pa3paboTke
HeBoJbIUBX KOT-

JIOBAHOB

C BepTHKANBHBIME CTEHKAMB

3KCKapartopa

CTpedbl,

Tabn. 13

[ipn paspabot-
Ke TpaHLied

Sonbiel ray-
OWHB KONaHBA
HCROAb3yeMOro
3KCKaBaTOpa.
[lpu paspa-
POTKe KOTJIO-
Bawor 0,3—0,4
ganboJibiiero
panpuyca
KQIavug

Hau6oabmas
ray 6uHa
KonaHHuA

OpHMEHRSIEMOro

SKCKaBaTopa

He wmeHee
TPeXKpaTHOMH

0,6—0,6 Hau-BBICOTH KOBINA

nprMerRsiemMoro
3KcKaBaTopa

pe3aHud

1:0,75 paszpaGatniBalorcss Ha TNyOHHY HaH-
fosabmero paavyca

NIPHEMEHAEMOro

Hnrn 6oxkosceo 3abon

Iay6usa 3afoss B WHPHHA
3aBHCAT OT Mapxm SKCKaBaTopa, AJMHHBI €r0
yriia HaKJOHa CTPensl
OTKOcoB paspabaTheiBaeMblX BbleMOK H IPH 110-
fPY23Ke B asTOTPAHCHOPT CHPeReAsoTCa

pa3palboTKu
H KDVTH3HEI

no

[pu oTaniike rpyHTa

B oTBa.n IpHHHMaeTCs
0.7—0,8 ot uan-
Gonbers paaunyca
pesaHus npumMeHsie-
MOro SKCKaBaTopa.

I1pa fOorpyske rpyis

Ta B TpaHCNop

opHHEMaeTcs 1,2 —
1,3 waubonnmero
pamryca pesaHus




al

Npodosncenue raba. 2

Bug pa6ouero
3K CKABA10Da

Bun BoAOCAHAEMBIX
raGot

¥Ycnoeust OPOH3BOACTBA pabot

FUAPOreoJIo-
FRAYECKHe

BBy 32609 , BhICOTA MAH Wity6Hba sabos

GoOKOBO

no6oBolt
{nonepevHm i)

JIPOIONBLHBI) HauMeHbIA S

Ha uSOBIIA ST

HaHboabmas
HIKpHHA
pazpaboTKH

- | o6opypoBanus

2

4 5 & 7

Dkcka-
BaTO-~
pBL-
nJaHu-
poB-
IHKAR

BeC M JAPYI'dX COOpYy-
wedph i) meTony
«CTeHa B TIPYHTe».
O6paTHag 3aCBINKA
TPYHTOM Tpadineit,
nasyx KOTJIOB2HOB
nocae YKNaAKH TpY-
fONpOBOAOE H  YyCT-
poiicTBa dyHaameH-
TOB. [lorpyska chiny-
44X rPYHTOB H MAaTe-
PHAJOB

Paspa6oTtka Ttpas-
wed, HeGONABIIAX Ka-
HAJC® H *A&BIeMOK B
CTECHEHHBIX yCNOBH-
fX, pa3paboTka rpyd-
fa B MecTax nepece-
yeHuii, KOMMYHHKanmni
o6pa~Has 33 €HIM-
Ka TpaHimneld ¢ pas-

pPaBHHBAHHEM, OYHCT-
Ka pycen KaHaJoB OT
HJda ¥ pacTHTeNbHO-
CTH, MNJI3HHPOBKa oOT-
KOCOOB Hachilefi, Bhle-
MOK W TOPH30HTAaJb-
HBIX [IOBEpPXHOCTEH,
3a4YHCTKAa Hen0GODOB
FPYHTa B KOTJOBaHax
H TpaHmedaxX, pacno-
JIOXEeHHBIX HHXKe

YPOBHS CTOSAHKH 3KC-
KaBaTtopa

Y poBeHb CpyH-

TOBSIX BOX HH¥e

YPOBHA  TOSHKH
K CKABATODS

Mupuna u rayGuHa BLIEMOK, pas3pabaThiBaeMblyx HPONOJABHBIM W GOKO-

BBIM 3a3609MH NPHBeZeHbl 3 Tada. 17

Pazmepbl CTeCHEHHBIX MeCT, D KOTOpLIX B03MOXKHa paboTa SKCKaBa-

TOpOB-NAaHUPOBIIHKOB MIPEBejierbl B ~abx. 6.

CayOHHBl BHIEMOK H BbiCOTA Hachinefi, OTKOCH KOTOPhiX MAABHPYIOTCA
SKCKaBaTOPAMH-NAAHHPOBUIKKAMHE €O CTOSHKH Y BepxHel OPOBKW IPHBe-
IeHsl B Taba. 18, a2 ODH CTosHke y NOZOUIBHE OCkoca — B TabGa, 19,



4.2. PasbuBKa 3eMASHBIX COOpPYXXEHHH, VCTPOACTBO 3€MJ/IEBO3HBLIX
IOPOT, OTBOJ [IOBEPXHOCTHLIX BOA OT 3a00%1, a NPH HAJHYHH CPYHTOBSHIX
BON — YCTPONCTBO BOJOOT/JMBA WIH BOAOHNOHMIKEHHS, NOJIKHH OBITb
OCYUIECTBJCHH COrMACHO MPOEKTY IPOU3BOACTBA paloT,

4.3. CxasibHble H Mep3Jbie FPYHTH, Be MOIAAI0ILHecs HernocpecT-
BEHHOH paspaboTKe 3KCKABAaTOPOM, HeoGXOAWMO MpPeABAPHTENbHO phIX-
auTh, @pout paboT #As KaXKAOI0 SKCKABATOpPA NMpH paspaboTke MepaJibiX
HJIH CKaJIbHBIX I'PYHTOB CJeAVeT pasfensaTb Ha ABE 3aXBaTKHU: B mpejenax
OIHON JOJIKHO BECTHCh DhIXJEHNE, a B npelejax APyrofi — paspadoTKa
pas3peIXJIEHHOTO IpyHTa (pHC. 1).

4.4, Makcumanbible pasMepsl KYCKOB Pa3PLIXJIEHHOTO MEP3Joro Hid
CKaJIbHOTO TPYHTa He JOJUKHBEI NPeBbliliaTh: AJs dKCKasaTopos, ofopy-
NOBAHHBIX TpsiMofi msid oOpaTHOl JomnaTo, ~— 2/ wHpunsl KOBLIA, AJs
3KCKABATOPOB, O0GOPYAOBaHNLIX AparaafinoM, — Iy mmEpHuB KOBLIA,

4.5. Bei6op TOro /M HHOrO METOAa MOATOTOBKHM K pa3paborke Meps-
JIBIX WJIH CKaJbHBIX TPYHTOB 3aBHCHT B OCHOBHOM OT o6beMa paloT, 3a-
CTpOeHHOCTH paboueli NAOULAAKH, THMNA COOPYKEHHE (KOTJNOBaH, TpaH-
tles, JOPOXKHAA BLIEMKA, Kapbep B T. M.), NIyGHHB NpoMep3aHHs TpyH-
Ta, CPOKa MPOU3BOACTBA paboT, HAJHUUS MalMH ¥ O0GOPYHOBAHHA COOT-
BETCTBYIOIUX MapaMeTPosB i T. J. PanHOHAJBHBIE MeTOI [OJTrOTOBKH
onpeaensieTcsl MPOeKTOM [IPOH3BOACTBa paborT.

4.6, PaspaGoTky pa3pbIXJ€HHOIO CKAJbHOTO TFPYHTA PEKOMEHAYETCH
OpOH3BOJAHTb, KaK [PaBHJO, 3KCKaBaTopaMy ¢ eMKOCTbi0 KoBlia | M3
u Gosiee. DKCKAaBaTOPhl ¢ KOBILOM eMKOCTbi0 MeHee | M® MOryT 4CMoJIB-
30BaThCsl OpH pa3paloTKe CKaJbHBIX I'PYHTOB Ha OGBEKTax ¢ MaJ/bIMy
ob6bemama paloT WAM upd MajJoii BHICOTe 3ab0s mpu YCJNOBUH COOTBET-
CTBYIOIIEro ApoGieHns ckasnbHoll nopoasl, HeraGapuTnl ckaslbHOTO rpyH-
Ta NepeMelialoTess KOBUIOM 3KCKaBaTopa B BHIpafoTaHHOE [POCTPAHCTBO
K noxomBse 3a604, rie npoU3BOLHTCS HX ApobJieHHe.

5. OBILUE YKASAHHUSA MO TEXHOJIOTHH
9KCKABATOPHbLIX PABOT

5.1, Paspa6oTky rpyHTa OAHOKOBIUOBHIMH 3KCKaBaToOpaMH B KOTJO-
Banax # TpaHilleax mon (yHAAMEHTH ¥ HUHBIE MOA3EMHble COOPYXKEHHs
clefyeT MPOUSBOAATb ¢ HELOOOPOM FPYHTA He MPEBBILAIOLIUM BEJHUHH,
npuBefeHHbx B Taba. 3,

[TIpu pabore »KCKABATOPOB C THAPONPHBOAOM HEAOOOPH  CPYHTA
posKkHbl ObiTh cokpamensl ta 30—40%. Paspabotky seno6opos rpynrta,
KaK NpaBuJO0, HEOOXOAUMO NMPOHU3BOAMTL MEX2aHH3HPOBAHHLIM CIIOCOGOM:
npn 3aYUCTKe HepoGOpOB AHA KOTJNOBAHOB — OY/ibg03epPaMHu, aBTOTped-
AepaMH, 3KCKABaTOPAMH CO CHEUHaJbHBIMW 32aYHCTHBIMH KOBINAMH, 3KC-
KaBaTOPaMH-IIARHPOBILHKAMH; [1DU 324YHCTKe HenoGOPOB AHA TPaHIleH—
6yJabao3epaMu U 3KCKaBaTOpaMu-IJIaHHPOBILIHKAMH.

TABAHWLA 3

Honycerusmeril HegoGop T'pYHTa NPH EMKOCTH

KOBILIA 3KCKaBaTOpa, M*
Pa6ouee ofopyaoBaHHe

5KCKaBaTopa 15—
0,25—0,4[0,5—0,65[0,8—1,25 2',5 3—5

MpsiMada nonara 5 10 10 15 20
OfpatHas Jonara 10 15 20 — —
Oparaaén 15 20 25 30 30



5.2. IIno KOTM0BANOB, TpaHIIEN u KaHAJOB, a TaKkXKe OTKOCH KaHa-
JOB W ACPOXHBIX BbIeMOK 0puW pa3paloTKe nX B CKa/blbIX TPYHTAX He
DOJMxHB UMeThb HeaobopoB. [locse paspaBoTKu KCKABATOPOM B3OPBAH-
HOM [OPOAL HPOH3BORUTCS OCMOTP W «08OpKa» NOJIYuMBLIHXCSA OTKOCOB,
OpH 3TOM BCE OTHAeJEHhle HABHCAWILHe H HeYCTOH4HBBIC KYCKH NOPOALI
yAaasoTCA.

5.3. Ilpu pabore na caabbix W BJAAXKHBIX TpyHTax LJs nepeiBHxKe-
HHS 3KCKABATOPOB HOJDKHBI YCTPAHBATBCS HIBEHTapHble CJaHy (HaCTH-
JIBI), H3rOTOBJIIeMble M3 AepeBa HaH Meranana, [lpumepsi IHTOB H3 Opy-
cheB # JABYTAaBPOBBIX 0ajoK panbl Ha puc. 2 u 3. llepeknanka wuToB 10
Mepe ABHXKEHHS] SKCKABaTopa [IPOH3BOAUTCS TEM XKe KCKaBaTOPOM,.

5.4. TIpou3BOACTBO 3€eMJsIHBIX palOT IKCKABATOPaMU B YCAOBHAX
HeHCTBYIOUIKX UPSIIPHUSITHE HeOOXOQHUMO BBIMOJHATL M0 CHENHAJLHOMY
NPOEKTY NPOH3BOACTBA palboT, COrNacoOBaHHOMY € AHPEKUHeH NpeAnpHs-
THI1.

5.5. Paspa6oTky rpynuTa OJAHOKOBHIOBbIMH SKCKaBATOPAaMu NpH ycT-
poHicTBe KOTJAOBAHOE M ADYr#X BLIEMOX NPOU3BOLAT npoxoaxami. Yucio
NPOXOJAOK ¥ HX [apaMeTphl ONPEUEJSIOTCH TEXHOJOTHUECKHMH KapTaMi
Ha [IPOM3BOJACTBO 3KCKABATOPHBIX paboT AJs KaxKAOro KOHKPeTHoro ofb-
€KTa B COOTBETCTBUH ¢ paboyuMH napaMerpaMd NpuUMeHseMoro otopy-
JLOBAHHS.

[Tapamerpsl nDpOXOMOK K 3ab0eB  JOJIKUE 00ecneuuBaTb BO3MOXK-
HOCTh DaBOTHl KOBUIOM € HAUMEHbIIHMH 3aTpPaTaMHM BpeMeHH Ha BLINOJ-
HeHue pa6ouero IHKJAA 3KCKaBallHK  (HanoJHeHHe KOBINAa TPYHTOM,
NOBOPOT K MECTY BLITPY3KH CPYHTA, pasrpyska KOBOIa W NOBOPOT K 8a-
6010).

Jlna ofecneyenna yxkasasHbiX TpeGoOBaHHHA IPHHHMAIOT:

WHPHHY NpoXoJoK (3aGoeB) ¢ TakHM pacuetoM, 4TOOH 3IKCKABATOP
Mer paboTarth HpH CpelHell BeJMYHHe YIJIOB NOBOpOTa He GoJee 70°%

raybudy (Bbicoty) 3260eB — He MeHbllle JJIHHB CTPYXKKH TPYHTA,
HeoOXOAMMOH AJA 3amoJHeHHs KOBIIAa ¢ «ILAaNKoH» 3a OJAUH IIpHeM uep-
nasus,

IJIHHY MPOXOAOK — € YUeTOM BO3MOXKIQ MEHbLIEro 4ucJ/a BBOLOB
¥ BLIBOJOB 3KCKaBaTopa B 3a00il ¥ u3 3abos.

5.6, Uucso u rpy3onodbeMHOCTb TPaHCNOPTHLIX CPeAcTB, o6cJayxu-
BaIOIIUX DKCKABATOP, LOMMHE OLITh YCTAHOBJEHHB MPOEKTOM OpraHi3auuu
paboT B 3aBHCHMOCTH OT €MKOCTH KOBIA 3KCKaBaTOpa, AAJBHOCTH Hepe-
MeIlleHHs] TPYHTa, YCJOBHII MOrpy3KH W YKJaAKH TpyHTa # T. I

5.7. Pexomennyemass Tpy3OHNOABEMHOCTb TPAHCNOPTHHIX CpeACTB
B 3aBMCHMOCTH OT €MKOCTH KOBIIE[i 3KCKABATODOB H A&/bHOCTH TpaHC-
DOPTHPOBKY TPYHTa NplBeAena B Tadn, 4.

TABJHUILA 4

) [pysonoabeMHOCTs asTOMOGH e -CaMOCBaIOB, T, TIPH
bdcerosnne €MKOCTH KNBLIA 9KCKaBaTopa, M3
TPaHCTIOPTH-
pDOBaHHSA, KM
0.4 Joes | 1 | ies | 1e |25 | 46
0,5 4,5 4,5 7 7 10 — —
1 7 7 10 10 10 12 27
1,5 7 7 10 10 12 18 27
2 7 10 10 12 18 18 27
3 7 10 12 12 18 27 40
4 10 10 12 18 18 27 40
5 10 10 12 18 18 27 40

5.8. Tpebyemoe 4UCJAO aBTOCAMOCBAJOB B 3a&BHCHMOCTH OT E€MKOCTH
KOBIIa 3KCKapraTOpa W JaJbllOCTH TPAHCTIOPTHPOBAUNS  NPHBEIEHO
B 1204, D.

12



Puc. 2. lutwm
(cnanu) Las
BKCKaBaropa
2-652

1 — O6pycbs 20X
X18 em; 2 — KoBa-
Hele TrBo3gH, d =
10 MM; 3 - IIOKOB-
K4 {(nonoca 16X
¥120 mm); 4 — coe-
OUHUTEJbHEIE CTEep-
wWHH, d=24 MM,
5 — uenu KOPOTKO-
spenrble (2000 MM,
d=16 Mmm)

Puc. 3. Koncr-
pyKuua cnanedt
AJisl 3KCKaBaTopa
9KTI-4,6 u3 amy-
TaBpPOBBIX 6aJoK

500

_..+_ “hm

1350%3

5000

o S
‘ Y
[ 775
200 250 200 250 200 100
— — — e _ 4L‘ — — _
d=10 /
8=10— | <7
I e = —— P {
250 | 1000
T 7500

>

-

5.9. ITpu morpyske rpynra aBTOMOOHJR-CaMOCBAJ/L HeOOXOAHMMO cTa-
BATb 1104 YI/iom 15—25° K OcH MPOXOAKH SKCKaBaTopda M Ha TaKOM pace
CTOSIHUM OT Hero, YToOB HCKJIOUaNach HeoOXONMMOCTb TPaTUTh Bpemd
Ha <IpHLEMUBaHKe», MecTo CTOAHKH aBTOMOGH/A-CAMOCBAJa OTMEYaeTcs

BEILKOH,

13



TABJUILA 5

Uneno aBToCaMOCBAJIOB
Pacc1osiHue 5-TOHHBIX ' 10-ToHHBIX 25+7OHHBIX
rpaHCcToOpTHPOBA-
HAsT PPYHTa, KM Ha | 3KCKaBaTOp € KOBUIOM EMKOCTBIO, M®
0,65 | 1,25 1,6=2,5 4,6
0,5 3 4 5 3
1 4 5 7 5
1,5 5 5 8 6
2 6 6 9 7
3 7 8 10 9
b 10 i 12 13

6. PABPABOTKA TPYHTA 9KCKABATOPAMM,
OBOPYIAOBAHHBLIMHU MPAMOH JIONATOH

6.1. ITpu paspaGoTKe rpynTa npsMoli JonaToil ¢ nOrpysKkoi Ha TpaHc-
NOPT pa3Mephbl MPOXOAOK PEKOMEHAYETCS MAPUHEMATh no Taba, 6

TABJAHUILA s

Pasmepsl NpPOXOAOoK NpPH EMKOCTH
KOBLBa, M%
lNokasarean i
5 0 0, - —
0,2 4 65 1.25 1,6—-2,5
TMorpysouHnfi, nyTe Aa
ypOoBHE nojoiisn 3abos
Nlupuua noroBul 3alos, W, OT
OCH MYTH 3IKCKaBaATOpa:
o cTeHkn 3a6os 2,7 4 4,6 } B 6,3
IO MeCTa MOrpy3Ku MPYHTa 1,9 2.8 3 3,6 4.6
[lorpysouHetfl 1yTh Bhille
VPOBHA nonQWBH 3a0os
Muppna nopowsn 53608, M, OT
OCH HYTH JKCKaBaTopa:
IO CTeHKH 3abos 2,7 4 4,5 5 6,3
IO MeCTa IOTPVYSKH | pyuTa 1,5 p 2,5 2.5 3,5
TIpenensnas BBICOTA BepxHei
KpOMKH OopTa Ky30Ba TPaHCNOPTHO-
TO CPefCTBa HAf YDPOBHEM [OAQIUBLI
sabos, M3 - 4,5 5,5 6 6,6

6.2. Hammenniag sbicoTa 3a0os, M, 00eCleyHBAIOUAs HANOJNHEHHe
KOBIIIA 9KCKABATODa TPYHTOM ¢ «IUANKOH», NpHBefieHa B Taba, 7,

TABAMUUA 7

BoicoTa 3afost, M; IPH €MKOCTH KOBIUa, M3
I'pynna
rpynTa 0,25 0,4 | 0,65 | 1—1,25 | 1,6—2,5
- (s | 1 | 28 | 3 | 3
1 | 2. 2.5 | 485 | 45 | 45
v | s | ss ] ss | 6 | e
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6.3. Haubonbiuass BbicoTa 3aboes mnpu paspaboTke TpyHTa MpsiMoi
JonaTtoll MOJKHA GBHITb paBHA MaKCMMaJbHOH BBLICOTE PE3aHHT 3KCKaBa-
TOpa, yKasanuoit B Taba. 8.

TABJUWIIA 8

¥Yron uwaxkJoHa

Yron HakJOHa

EMK ocTh CTPeNbl K HauGonsmas |Eykocrs cTpesibl K HanGonbimas
KoBina, M%) COPH3OHTY, BBHICOT? koBwWa, M| ropH3OHTY, BBICOTA
rpa pe32Hus, M rpan pesanus, M
0,4 45 —60 6,6—7,8 1 —1,25 45 —60 7,8—9,3
0,65 45—60 6,8—7,8 1,6—2,56 45—60 9,3-—~10,8

6.4, Tlpu paspaBoTke KpenKkuX HETPeUIMHOBATHIX [OPOA C NpHMe-
HEHHeM B3pPHIBHEIX pafor BbicoTa 3aos Moxer ObiThb B 1,6 pasa GoJjee
MaKcHMasbHON BBICOEH pe3aHusl, yKasaHHoOH B Tabi. 8.

Puc. 4. Paspa-
00TKa  BbLIEMKH
ycrynaMu ¢ 1o-
IPY3KOH TpyHTa
B aBTOCaMO-
CBaJIn

I I 11, IV — ye-
Tynel; I ~— OChL ABH-
KeHHs camMocBana:
2 — Bellka

Ty

UOHEPH AR

mpaHUER

llran
N
E 3
y ra
ATy < ;3
34 2 |::|
£ Rd F3
EEII Ly
E F
ATEJ r3 —f‘
E 4 H3
E 4
_j 1.3
ES ' 1:3
E 3
E- L3
=4 b3
c |
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6.5. TIpu paspaboTke rpyHTa ¢ MpeABAPHTENbLHBIM PBHIXJIEHHEM B3DHIB-
HEIM Wi MeXaHUuecKHM clioco6oM IIHPHHA 30HBl phixAeHus BO H3bexa-
HUe HABMCAHHS KOSHIpbKOB Haj 3afoeM joaxkHa ObITh WHpe [POXOLOK
He MeHee ueM Ha |—2 M.

6.6. Cpe3ka rpynta Ha YPOBHE MOJOLIBH [YCEHHMII HAH KOJjec IKCKa-
BaTOpa JOJKHZ BECTHCh Tay, 4TOOL NJSI NEPEBHIKEHHS MAallHHLl He
Tpe6oBaJIOCh JOTONHHUTE/bIIONO BHPABHUBAHHS NJIOILALKH.

6.7. Tlpu paspaGorke BBE3JAHBIX TpaHUed, HapesKe TPAHCHIOPTHHIX
TOJIOK M KOTJOBAHOB C HaKJIOHHBIM OCHOBaHHeM YKJIOH HOJLOLIBH 32605
He peKOMeHAyeTcs HasHauath Gousite 0,1

6.8. s cokpauleHuss U¥MKNa SKCKaBanum paszpaboTKy TpyuTa cile-
IyeT HauuHATh ¢ OauKafilel K MeCTy 3arpysku TPAHCIOPTHBIX CPencTs
yacty 3abos.

6.9. Ilpn paspaboTke KOTJOBaHA 3KCKABATOPOM, 0OOPYIOBAHHEIM
npsAMOM JIonaTtoll, AAA BBOAA ero B 3a00l ycTpauBalT Ccbhe3d, MJIHMHA
KOTOPOTO DAaBHa YACTHOMY OT JEJeHHs TAyOWHbI BolemMku H na ykzacH
cbesna.

6.10. Paspa6oTKa rpyHTa B I'VIyOOKHX BEIEMKAax AOJIKHA IPOHM3BO-
nuThes yerynamu (pyc. 4). Brauane paspabaTbiBaercsi nmHOHepHast TpaH-
lesa JgoGoBrIM 3a6oeM, NafjbHelwias paspaGoTka IpyHTa B BhIEMKe NIpo-
H3BOAUTCA OOKOBLIM 3a60eM NPOKOJAbHEMM mpoxoxkamu. [lopomea Kax-
AOro ycryma (KpoMe MOCJEIHEro) JOJMKila uMmeTh YKJOH He Menee 0,002
B CTOPOHY Hauaja paspaboTku ajsi obecrnedenns OTBOHA aTMoc(epHBIX
ocajkoB. IlofoliBa NOCTERHEr0 YCTYNa JOJIKHA HMEThb NIPOEKTHHIE YKJOH.

6.11. Ilpn paspaGoTKe rpyHTa 3KCKaBaTOpPOM c NOIPY3KOH B XeJses-
HOLOPOKHBIN TPaHCHOPT ¢ 0B6eUX CTOPOH BLIEMKH YCTPAKWBAIOTCH BHITHANK-
Hble TYynHkHd. [IpH HeBO3MOXKHOCTH YCTPOHCTBA BBITSMKHBIX TYIHKOB [0-
rpysKa cOCTaBa OCYIIEeCTBJsETCH ¢ IPOH3BOJCTBOM MAHEBPOBLIX PaboT —
TPYyXKeHble BAFOHBLI BHICTABJAIOTCA HA PE3epPBHHIH TYIHK,

7. PASPABOTKA I'PYHTA 3KCKABATOPAMH,
OBOPYNOBAHHBIMHU OBPATHOM JIONATOH

7.1. Dxckasartope, 06OpyLOBaHHEIe OOpaTHOH JOTMATOl, MpemHasHa-
YeHbl AN paspaboTKy T'PYHTOB HHJKE YPOBHA CTOAHKM 3KcKapaTtopa. Kak
npaBuao, pa3paboTKy BeAyT JOGOBBIMEH MM OOKOBBIMH  MPOXOAKAMH.
Pa3paboTKy OCYLUECTBJSIOT B OTBaJ WJH C IIOTPY3KOH B TPaHCNOPTHLIE
cpeacta, IlpuMep paspaboTKH OpPOCHTENBHONO KaHaja obpaTHol mona-
TOH NpuBeJleH Ha pHC. b.

Ilpu paspaGoTke rpyHTa OGpaTHOH J0omaTodl pasMepsl HPOXOAOK
pexoMeHayeTes BHOHpaTh cornacyo Tabanue 9.

TABJAHIA 9

ITapaMeTpsl MPOXOJOK

HauMeHbWas riy6uHa 3abos npH HauMCHbINas
EMKOCTb KOBIHa, pa3paboTke PasIHYHMX FPYHTOB Hinpuna
e - NOJOLLBHI
TOPLEBOrO
HECBSI3HBIX \ CBA3HBIX 3abosa, M
0,25 1 1,5 1
0,4 1,2 1,8 1
0,65 1,5 2 1,3
1—1,25 1,7 3 2,3 1,5
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7.2. Ulupuny npoXOAKM HA3HAYAIOT B SABHCHMOCTH OT HaWOOJbLIEro
pajuyca pesanns obGpaTHoi sonaTe U rayGunb BoleMkn (Taba, 10},

TABJUILA 10

EmKoctTh | Yroa saxnona | HauBonbmuil jeypocrn | Yron nakaona| HanGosbwmi
KOBlla, M3| cTpesbl, rpaj panuyc koBIa, M*| crpensl, ©pax papuyc
pc3anns, m pesatius, M
0,25 45—~60 7,3 0,65 45 9,2
0,4 45 7,8 I=1,25 45 10,5

[lpu paspaGoTke TpyHTa € OOTPY3KOI Ha TPAHCIOPTHBIE CpeAcTBa
WHPHHY MPOXOAKH OpHHHUMAIOT paBnofi 1,2—1,3 naubosablilerc paanyca
pesauus, npy orcunke 8 oreaa — 0,7—0,8 panmyca pesauus,

7.3. B cayuwae paspaloTku rpyHTa ¢ MOrpy3kofi B TpaHCNOPTHLIE
CpeACTBa M HEOBXOXAHMOCTH PACILHPHTL NPOXOAKY (HanpuMep, B LEJsIX
cKopellllero cosfanusi (poHta Aas RananHedwnx palor) pa3paboTKy
BeAyT YUIMPEHHHIMA 3a00sMu ¢ 3uUrsaroo0pasubiM ABHKEHHEM SKCKaBa-
TOpa.

7.4. Tlpu norpyske rpyHTa Ha TPaHCHOPTHbIE CPeACTBA KaK NpH J0-
60oBoM, Tak 1 GoxoBOM 3afoe MaUIMHHCT CMelllaeT OoCh pabouero nepeme-
IleHUs DKCKABATOpa B CTOPOHY MOAXONA TPAHCIOPTHHIX CPEeACTB, ABTO-
MOOWMI JOJMKHE ObITE YCTAHOBJEHB! Tak, YTOCH BO BpeMfd pasrpysky
KOBI& YroJl MeXZAy OCBIO CTPeJBl SKCKaBaTOpa H MNPOLOJBLHON  OCBIO
apToMOGuJa Ona He Gosiee 40° npu 3TOM YroJa NOBOPOTA CTPEJHl He
JOJIKeH npessitiaTth 70°.

7.5. [Tpu paspaboTke I'PyHTa B TPaHUIERX IUIAPHHON NMo AHY, PaBHOI
WIHpUHE KOBILA, OCb NPOXOJAKHM IKCKApBaTropa pPexoMeHAyeTcst COBMEIlAaTb
C OCbIO TPaHILICH; NpH pa3paboTKe (PyHTa B TpaHILIEsX LIHPHHON nNO Auy
Goapllle 1IUPHHBLI KOBLla OCH NPOXOAKN 9KCKABATOPA NOJUKHE — pasme-
AThCS MEXKAY OCbIO Tpanilled W MOROWIBOH OTKOCA.

7.6. [Ipu moropore fy1aTGopMbl IKCKaBaTOpPa € HATOJHEHHBIM KOB-
WIOM Ha pasrpysky HeoOXOHUMO COBMEUIATh 3TY OlEepPauyio ¢ MOLbem)M
CTPeJBl M BHIJIBUXEIHEM KOBLIa [0 KPAiilerc BHITAHYTOTO MNOJNOMKEHHS
PYKOSITH.

7.7. DrckaBaTopbl ¢ CUAPABJIHUECKHM UPHBOAOM CJEAYET NPUMENsITh
6oJiee IIHPOKO, TdK K&K OHH [O3BOJAIOT DPACIIHPHTL TEeXHHYECKHE BO3-
MOYKHOCTH BO3BEJEHUS 3eMJSULIX COOPYXEHHHA [0 CPABHEHHIO ¢ 3IKCKa-
BATOPAMH C MEXalHueCKHM NPHUBOIOM 3a CUerT:

yAydlienns 3anoJneina KOBilia Npy 60JIbIIHX yCHauax Kolanus, 4yro
NoBbIIHAET NPOU3BOANTEJALHOCTE MAIUHHDLI

BO3MOKIIOCTH KOTIaHHsl TOCPEACTBOM NOBOPOTA KOBIIA NpH HEIOo-
ABMKION (OTHOCHTENBLHO CTPENH) PYKOSTH, 4TO NO3BOJIAET BHIIOJHATH
paboThl, nanpHMep, B YCJOBHAX 3aCTPOFKM ¥ HeENOCPeNCTBeHiof O6Ju3o-
CTH C CYUIECTBYIOIIMMH 3AAHHAMH, MNOA3EMHBIMH KOMMYHHKAILLHSIMH;

NpUMEeHeHHs YAJMHeHHOH CTpesbl ¢ KOBUIAMH pAas3J/iMuHON eMKOCTH
W WHPHHB AJA OUHCTKH KaHaB, KIOBETOB H I1p.

7.8. llna suinonrennsa pa6or BOJu3n dYyHNaMeHTOB spauul 0 Apyrux
COOpY3KeHMil, a Take [Js pa3paboTKy rpyHTa B TPaHIIEAX, och kOTO-
pLiX He COBNajaeT ¢ NPOAOJLHON OCbI0 MAUIWHLI, SKCKABATOPLI ¢ I'IAPAas-

JIHYeCKHM TNpPHBOAOM oOopyayiorcs OOGpaTHO#H JONATOH €O CMELIeHNOH
OCbI0 KanaHud.
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8. PABPABOTKA PYHTA JPATJIAMHOM

8.1. PaspaGoTky rpyHTa AparaafiiioM OCYUIECTBAAIOT HHIKe YypoOBHA
C109HKR 3KCKapaTopa JoOowsniMu (puc. 6,a) wam OoxkoBhMu (puc. 6, 6)
IPOXOIKAMH KAK B OTBAJ, TaK W B TPAHCNOpPTHHIE CpeiacTBa. ABTOTpaHc-
IOPT o 38BHCIIMOCTH OT YCAOBHUH paboThl MOXKET NEPeMellaThes No BEepXY
pa3paloTKN HJW MO noxoluse 3abost.

8.2. [Tpu paboTe ¢ yRJIAAKOH rpyHTa HEHNOCPEIUCTBEHHO B 3eMJsiHOe
COOpY2KeHHe M OTBajbLl YroJ MOBOPOTA CTPesbl NMPHHUMAIOT! IIPH COO-
py:xenuu BbleMok B upemesax 90—120°, npu BO3BeJeHMH HACHIIIBIX
coopy:KeHiil — He Gosee 90°.

e
3
L4
L\ Pp+p6 //
\ {A 4 ‘ a,
7 e
/ \ V7 [/éf V4 7 ti’(
Ryt Ry 24 S =
4

Puc. 6. CnocoGut paspaboTky rpyHTa gparaaiinamu
a — npofodeibli (o6osofi); 6 — nonepeuyHnii (6oxoBoft)

ITpn morpyaxe Ha TPAHCNOPTHBIE CPeACTBd, MOJasaeMble K 3KCKaBa-
TOPY B ONHOM C HUM YPOBHe, yroJl [IOBOPOT& CTpPEJbl KCKaBaTopa Ipu-
HuMaercs B npegenax 70—180°

Tay6dna pa3paboTKH NpUHUMaeTcs corgacHo TadJu 11.

MakcumanabHas rayOuHa ¥ HMHPHia BbLIEMOK H KPYTH3HZ OTKOCOB,
paspabaTsiBaeMblX 3KCKapaTopamil-AparjaiiHaMi ¢ MOrpy3kKofl rpyHTa
B aBTOTPaHCmopT upu J0BoBOfi K OOKOBOM MNPOXOAKAX, MNpPHBEACHH
B Taba. 12 1 13.

8.3. B cayuasx, Korga cOCTOSIHIE TPYHTA M pasMephl NOAOLIBH 3a60s
MO3BOJISIIOT IIONABaTh AaBTOMOOHWJH-CAMOCBAJLl O AHY BHIEMKH, NpHMe-
HSETCS MONEPEeuHO-USJTHOUNBI WU TIPOLOJALHO-YENHOUHBIH cHocol Morpys-
Ky rpydTa (puc. 7 u 8). Ilpu 3tnx crnocofax yrisl noBopoTa NJAaT(GOpMbI
3KCKABAaTOPa lle IPeBbIAaloT o6biuHo 15° cokpauiaercsi BpeMs NoAbema
KOBII4 Ha pasrPy3Ky W HCKJIOUAeTCs PEeBepCHpPOBAHHE MOBOPOTHOTO NBH-
JKEHHS MocJje ero pasrpysku. Kpome Toro, WHpHHA NPOXOoAKu MU rAyOiHa
32005 B 3TOM CJyuyae He BJUISIOT Ha [POH3BOAUTENBHOCTb 3KCKABaTOPa,
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TABJHUIA 1t

v Cny6una paspaBoTku, M,
EMKOOThH Iuna "ng;xlmﬂi'(?gg: npH UPOXOJIKe
3 -
KOBIUA, M CTPesE, M oHTY, FpaR
Gokosofit I JaaboBoil
0,4 10,5 30—45 5,3—4,6 | 7,6—6,2
10 . 4,4-3,8 7,3—-6,5
0,66 13 30—45 6,6—5.9 {0~7.8
12,5 6,0—4,9 9,5~7,4
1~1,25 15 30 —45 8.0—17.1 12,2—9.6
15 7,4—86,5 12—9,6
1,6—2,5 20 30~—45 10,7—9.4 16,3141
25 14—12,5 20.6—16.6
TaKk KaK BHICOTA MOLbEMa KOBIIA ONpefessieTcs He BLICOTON 3afos,
a norpy30yHOH BEICOTOH camocBaJa.
8.4, Ilpn cTpouTe/NbCTBE MENHOPATHBHLIX COOPYKEHHH Hauboses
9 (HEeKTUBHO HCIOJBL30BAHUE 3JKCKABATOPOB-AparyaafiiHoB Ha pas3paboTke
rpyHTa B KaHanax: ceudeHneM po 4 m?—3-302B, or 4 mo 10 m?®—

9-302B u 2-652B, cebime 10 M2 — 3-10011A u D-1252B.

8.5. [IpH CTPOMTENBCTBE KPYIHBIX MaruCTpadbHLIX KaHAaJ0B BO3MOXK-
HO NPHMEHEeHHe KOMOUHHpPOBaHHOro cnocoba paspaboTku. [Ipu stom cmo-
cofe CTpCUTENBLCTBO KAHAJOB OCYLLECTBAAETCS 33 TPU H GoJjiee MPOXONOB
9KCKaBaTopa, NpHUeM 4acTb MPOXOLOB MOXKET ObiTb ¢ NPOAOJbHOH pas-
paGOTKOH, a 4acTb — ¢ MONepPeuHon.

Puc. 7. Tlonepeuno-venHounsiii
cnoco6 norpysku

1 — 9KCKaBaTOp ¢ o0GopyJaoBaHHEM
Aparhaiig; 2 — aBTOCAMOCBAJB

Puc. 8. [IpoaonbHo-yeIHOUHBI CIIOCO6 MOrPY3KH

1 — nojoxXeHue Koslla UpH HaGope rpyHTa; 2 — noNoKeHHe KOBWIa NMPH mnofheMme
mocie HaGopa TpyHTa; 3 — IioJloXeNHe KOBHIa B MOMEHT DasrpyskH; 4 — MOMEHT
ONMYCKaHHsl KOBHIAa MeXAY TOPLOBOH CTEHKOH Ky3oBa aBTocaMocBaja H BOAOLIBOH
OoTKOCa AJsA HOBOro HaGopa IpyHTa
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TABJULA 12
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TABJUIUA 13

Yron - R
Anuna (aKTOHA IriyGuna paapﬁso'rmxlsupu KPYTH3He Ulnpuna
CTpessl KOCO
SKCKABA= CTpesin pa3paboT-
Topa K TFOPH30H- KiI, M
e e | ties |t | s |oaee
AkxcKaBaTop 3-652
45 5,4 4 3,2 2,5 7.1
10 | 30 6,5 I 5 1 4 | 3,3 | 8,4
13 45 7,3 5,8 l 4,7 ‘ 3,8 l 9,2
30 8,5 7,1 5,8 4,8 10,7
dKkckasaTop 23-10011
45 7 5,3 4,2 3,4 g
12,6 | 30 | 4.5 l e | o555 | 83 | 10
15 I 45 8,8 6,8 i 5,4 i 4,4 I 10,7
30 10,6 8,4 6,8 5,6 12,4
9kcKaBaTop D-1252
45 6,8 5,2 4,1 3,4 9,2
12,5 | 30 | 8,4 | 6,5 ' 5,1 | 4,1 ’ 10,7
15 l 45 l 8,7 I 6,7 l 5,4 4,4 i 10,9
30 10,6 8,3 6,2 5,6 12,9
dkKcKasaTop 3-2503
45 9,4 7,4 5,8 4,8 12,7
17,8 | a0 | i l 9 | 75 [ 6 , 14,6
25 i 45 | 14,7 ‘ 11,7 l 9,5 I 7,9 17,8
30 — 14,5 11,9 10 20,8

Tlpu nponoabHofi paspaboTKe 5KCKaBATOP, NABHrasich mo ocu Kadana,
1o Mepe pa3pabOTKW rpyHTa ¢ OLHOH CTOSHKM INepeMelaeTcs Ha ApYy-
I'yIo.

Paccrosiiie MeXIy cTOsHKamMu (ILar nepejiBHKKHA) npu NpoLosbHOH
pa3paBoTKe He MOXKeT OBITH IPAKTHYECKH 60Jblle, YeM NOJIOBHHA IJIHHLI
CTDEJIBL.

BenpunHa Iuara TepeABHMKKH 5KCKaBaTopa MpM TONepeyHOi paspa-
GOTKe MOJIKHA TpUHIMATbesl He Gosiee !f3 AJHHB cTpesnl Aparaaiisa.
B nporuBHOM c/aydyae [OSABAAIOTCH 3HAUMTENbHBlE HeJOGOPH! BAOJbL OT-
Koca . BEHEMKH, KOTOpble MOTPeOYIOT BMOCHAENCTBHH 3HAYHTENBHBIX 3aTpaT
Ha naanupoBky. CpelHee 3HaueHHe YIVIa DOBOPOTA PKCKABATOpa AOJKHO
OpefeNaTbCd MeXJy HAnpaB/eHHeM Ha LEeHTp TAXKeCTH BBIEMKHM ¥ Ha-
NpaBJ/eHHeM Ha LEHTP TSMECTH OTCHINKH TPYHTa.

8.6. Ilpu cTpouTenbCcTBe KAHAJOB, a TakKXe npu paspaboTKe APYruax
JYHEHHBIX 3eMJISHBIX COOPYKEHH[lI NpOHM3BOACTBO paboT MOJKHO OLITH
OPraHU30BAHO TAKHM 0OGPA30M, YTOOH IPYHT 13 GJHIKHEH YacTH BBIEMKH
nepeMeIlanca B AaJbHIOI0 YacTh OTBaJa, a 3 NajbHeli YacTH BBIEMKH —
B GJIMXKHIOIO 4acCTh oTBaja. 3TIM AOCTHTaeTcs palora sKcKaBaTopa ¢ yr-
JaMH TIOBOPOTE, OMM3KMMM K CPeLHeMY,

8.7. [lna nponoabHoil pazpaborkKi TPYHTa B KaHaje mapaMeTphl 9KC-
KaBaTopa-aparaaiiHa AOJKHB YAOBJAETBOPATb CAEAYIOIHUM YCHOBHSIM:

1. Papuyc BHrpysku Aparaabina Rs Ro/Ken GbITb paBed Han 60Jb-
e pPacCTOSIHHS OT OCH ABHIKEHHSI 3KcKaBaTopa A0 Kpalineil GpPOBKH OT-
Balla W PajHyc pe3aHudsi B cyMMe C PajMyCcOM BBITPY3KH JOJKeH GHIb
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paBeH wuJw GoJblle pPacCTOSHHA OT OCH BHIGMKR IO KpafiHell GpoBKH
oTBana (Rp‘l’Rs)A)

2, Tnybuna pesaunn skckapatopa fp no/kHa OBITh He MeHblle
rayGunsl selemrn (Hpz=H).

3. Boicora Beirpysku apardaiida [/ nosxHa GuITh paBHa uax OOJbIle
BLIcOTHl oTBana (Hs=H,).

[Tpu pabote aparsiaiHa ¢ MOrpysKoi Ha TPAHCIOPT BHICOTA BHITPY3-
KH RO/DKHA ObiTe Ha 0.5 M GoJblle NOrpy3oyHOll BBICOTH TPAHCHOPT-
HBIX CPEACTB.

4, Iupuna kayajga no AHy No/KHa ObTb Oosblie IHPHHE KOBLU3
3KCKABaTOPA.

Haumerobgrud bpemp, ¢
ompadud 1y Uolg el 7] [moln|re)s|m|rs|re|17]18|19
Aonanue
{700sem wofuia
/loGopom wa s
Buiepysny uclcn:r
Pasepysra =
J0amHeIU N10-
Qpom K 30000
Onycrarue
‘ xobwa
TIP000nMUMER6HOCT UUKAT NPU
COBMEWEHUY 0nepayul
7podenmumepsiocmes yunnd npu padome 063
cobmewyerud

Puc. 9. I'padux paBorsl sKCKaBaTOpa-Aparaaliia IpH coBMelle:nnn u 6e3
COBMeLIeHHs ollepauufl IHKJIa

Mpn nonepeunofi paspaboTke rpyHTa B KaHajde YCJAOBHS, H3J0XKeEH-
Hple B mn. 2 u 3, coxpauaorcs. IllnpuHa kagaja no AHY AOTXKHA ObITh
6oJbllle AJIHHBEI KOBLIA 3KCKABaTopa.

Ucnonb3oBante mnpelenbHBIX 3HAueHHHA pabOyHx mnapamerpos Apar-
JafiHa DOMyCKaeTCs KaK HCKJOueHne M 0GOCHOBEIBAETCS MPOEKTOM,

8.8. Pesanse rpynTa AparJaiiHOM CTPYXKOH HauOoJsbllefl TOJIIHHD
JocTHraeTcs.

PEryJHPOBKON MOABECKM KOBIIA K NOABEMHOMY W TATOBOMY KaHa-
TaM, a TakXe LJUHE Lenell W ONPOKHAHOTO KAHATA;

NpHMEHeHHeM KOBIIel NOJNYKPYIVIoH $OpMBEI CO CIIOmMHAOH pexymiefl
KPOMKOH; TakuHe KOBIUR Bpe3aloTcsi B TPYHT € MEHBLIUMM  COMpPOTHBJE-
HHEM, YeM CTaHZapTHHIE KOBIIH C 3yObsIMHU;

nauboJiee TOJIHBIM MCIOJb30BAHWEM MOIHOCTH JIBUTATEJNsT BO BpeMs
pesanua rpyHTra KORHIOM; B cjyyae 3aMETHOTO YMeHbIUeHHS YHCIa 0060-
POTOB JIBHraTe]ii BO BPEMs Pe3aHusi TPYHTA YMEHbIIAIOT TOMIHUHY CTPYXK-
KH NyTeM OMyCKaHHs 3ajHed 4acTh KOBIIA JO BOCCTAHOBJAEHHWA MAKCH«
MaJILHOro 4yucaa 060poTOB ABHUraTeds;

nepeABHKEHHEM 3KCKaBaTopa 3a OMMH Pa3 Ha AJHHY, He LpPEBH-
malyo Y5 ANHHE cTpenk:;
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IpHMeHeHHeM nepdOpPUPOBAHHLIX KOBIIEH NpH uepnaHud IPYyHTA
H3-TI0J| BOJHI.

8.9, Kopm aparnaiina HeoGXOAUMO BBIBOAUTH H3 320051 HEMEJICHHO
mocyne erc sanoanenyss. Ilpw 3ToM BO u30GexKaHWe BHICHIIAHWA TPYHTA
43 KOBILA BO BPeMs [TOBOPOTA SKCKaBATOPa K MeCTY BBIFPY3KH INepefHAsd
(pexyiias) yacTh JOJXKHA OHITH IIOAHATA HECKOJbKO BBIUIe 3aiHefl,

8.10. TloBopoT cTpedbl 3KCKaBaTOPa HAJMJIEXHT COBMelldlb ¢ NOAB-
€MOM KOBLIA Ha BBICOTY Pasrpysku, IOBOPOT OT MeCTa PasTpysKH K sa-
6010 — ¢ ONYCKAaHHWEM KOBIUA 0 YPOBHA Bpe3aHus ero B rpyHT. Ha puc. 9
Jgan nopuaMep paBoTel SKCKaBaTopa-ipariaiina ¢ coBMelleHHeM u  Ge3
COBMeILeHHS Ollepanyif nuKJIA.

8.11. Tlpy norpyake aBTOCaMOCBajia KOBII JOMMKEH HAXOAWTHCS HAA
ero Ky30BOM Ha BeicoTe He Gosee 0,5—1 M, npu 3TOM KOBIU He JOJIKEH
3ajleBaTh OOPTOB Ky30Ba H KaGHHBI BOAHTEJS.

ITpu paspaboTke WHpPOKOTo 3a00si, He IO3BOJAIOIIEro pafoTaTh
B OAHOCTOPOHHHMH OTBaJ, BMeCTO OGHLIYHOH CXeMbl C MOCJEN0BaTEJIbHBIMHU
IIepeKHIKAMH TpPYHTA MOMKeT NpPHMEHAThCH cXeMma pa3paboTKH TPYHTa
C MOJATACKHBAHHEM yacTd pa3pabaThIBaeMOTo TPYHTA K SKcKapaTopy (0e3
IIOBOPOTa Ha BHITPY3KY), IOCJE yero HNpH BTOPOH NPOXOAKe 3TOT T'PYHT
paspabaThiBaeTcsi BMeCTe C LEMMKOM M YKJAABIBACTCA B OTBAM

9. PA3PABOTKA T'PYHTA
3KCKABATOPOM,
ObOPYJJOBAHHBIM IT'PEHOEPOM

9.1. Tpefibep npepnassaueH nas paspaboTku TPYHTOB, PACMOJONKEH-
HBIX GOJibllleH MacThbi0 HHMKE YPOBHS CTOSAHKH 3KCKaBaTopa, AJs IOIPY3KH
H pasrpy3ku CHIIYYyuX MaTepHajtoB H APOOJEHBIX HOPOX, a TakkKe MJIs
PEITbSL TIYOOKUX KOJOAUEB, TPAHIIEH W KOTJIOBAHOB, OUHCTKH INpPYAOR
H KaHaJNOB H YCTPOHCTBA COOPYIKCHHH METONOM «CTe€Ha B I'DYHTE>,

IpeiidepHoe o6opypoBanue GbIBaeT KaK ¢ THOKOI MOJABECKON Koslia,
TaK K C JKECTKOH.

9.2, B neasax Jayuwero HanoJHeHHs rpelideproro xosimla (npu ru6-
KOl I0JBeCKe) BeC ero BHIOHDAETCS COOTBETCTBEHHO rpynme paspabarsi-
BaeMoro rpysra (ratua. 14).

TABJHILA 14

Bec rpefidepHorc konwma, T, IpU

eMKOCTH, M3
Tpynna rpysra

0.5 | 0,75 1 1,5

I, 11 . v - v+ v s e ., . .310,6—1|0,9—1,45]1,15—1,95/|1,6—2,7
111, IV u cKaabHBII pa3pHIXAEHHDbIH 1,5 2,2 2,85 4

9.3. Ilpu pabore rpeiiepHsIM KOBUIOM € YKECTKOH MOABECKOH cO3-
JawoTcs OoJbllHe YCUJHSA BHELPEHHs DPEXYILHX KPOMOK KOBIIA, TAK KakK
OTIOP rpYHTA BOCNPHHHMAETCS He TOJbKO Maccoél pabdouero o60pyRo-
BaHusi, HO W Maccod Bcell MAIUMHBI, YJAYULIAeTCs HaloJHeHHe KOBILIA
H YBEJHYMBAETCA TOYHOCTH NOCAJAKH KOBIUR HA TPYHT W BBHITPY3KH,
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10. PABPABOTKA TPYHTA
FUAPABJIHYECKUMH IKCKABATOPAMMU
C TEJECKONMHYECKHUM PABOYUM OBOPYIOBAHHEM

10.1. TuapaB/iHuecKHe SKCKABATOPBl C TeJeCKOIMHYeCKHM pabouuM
oGopyfoBanHeM MOJAYYHJH PacIpocTpaHeHHe B IOCAe[dHee BpeMs BCJeA-
cTBHE cBoeil GOJIbLION YHHBepcaJbHOCTH. BO3MOXKHOCTH HBHXKeHHs palo-
yero opraHa no npsMbIM, TOPH30HTAJNbLHLIM H HAKJ/JIOHHBIM TpPaeKTOpHAM
NMO3BOJAAET HCNOJB30BATH €ro Ha pa60Tax o MJAaHUPOBKE JHA KOTJ0Ba-
HOB, TpaHiiell nox {PpyHIaMeHTH K Y3KHX OepM, HJId OTAEJIKH OTKOCOB H
00paTHOR 3acCHKH Na3yXx QYHAAMEHTOR B TPYAHONOCTYMHLIX MecTax.
OnHoxOBIIOBblE I'HAPaBAHYECKHe SKCKaBaTOPHI ¢ STHM O00OPYAOBAHHEM
OOLIYHO HA3BIBAIOT 3KCKABATOPAMH-TIAAHHAPOBIIHKAMHU.

10.2. Teneckomuueckoe paGouee 06OpyLOBaKHE 3KCKaBATOPOB-MJaHH-
POBHIZKOB MMEeT He MEeHee YeThpeX ABHMKEHMA: HAKJIOH CTPesbl B BEPTH-
KaJlbHOM IIOCKOCTH, BBIABHXEHHe CTpesibl, HOBOPOT KOBIIA HJH BCefl
CTPCJIb  OTHOCUTENLHO €& IlpO,ILOJ'leOI';l 0CH U NIOBOPOT KOBUIA B BepTH-
KaJbHOM mjaockocTH. IT03TOMY OHH yCHEINHO MOTYT IPHMGHATBCS TNPH 3a-
MeHe PYYHOFO 1DY/a Ha 3aUHCTHHIX, OTHENOYHLEIX H APYTHX 3eMJSHHIX pa-
6orax.

10.3. DKckaBaTOPHI-TUWIAHHPOBIHKH MOIYT OBITH HCIOJIB3OBAHEI H

5KCKaBaTOpPOB-TIJIAHNPOBIINKOB obec-

Ha HOrpPy30YHO-PasrpysouHbix pa6o- A-A
Tax, NP PHIXJEHHH AOPOXKHBIX I0- NI I
KPBITHIl HJIH IVIOTHEIX TPYHTOB NyTeEM -t ¢
IpEMeHeHHs COOTBETCTBYIOILETO ,
CMCHHOTO 060pYyAOBaHHS. = i oy ;g
10.4. Tunpasiuueckuil = 7
I'uapaBiaudecknii  TpHBOZL (- 2
/

redHBaeT COBMelleHHe pPaGo4HX ome- []
pauuil ¥ IJIaBHYI0 PEryJHUPOBKY CKO- P 1
pocrei paGoyero opraHa, uTo MO3BO- = - M L_f_
JISIET TPOU3BOIUTD 3eMJISIHEIE PaBOoThI iv

¢ 60JBLION TOYHOCTHIO.

CuennOe HaBecHoe 060pyAOBa-
HUe SHKCKaBaTOPOB-NJIAHMPOBLIHKOR
npuBeseno B tabn. 15.

Pasmepnl Tpauilei, paspabaTtbl-
BaeMBIX  9KCKABATOPAMHU-TIAAHHPOB-
LIMKaMH B CTECHEHHBIX MeCTax, NpH-
Beaenn B Tabn. 16. Pasamepsi BoI-
eMOK, paspabaTHBaeMEIX 3KCKaBaTo-
pPAMHU-NAAHUPOBIINKAMH B OAWH H
JIBA TOPH3OHTa [POJAOJbHONI H 6OKO-
BO# MNPOXOAKAMM,  MPHBEIEHH B
taba. 17. Ilpu njaasHpoBKe OTKOCOB
SKCKaBaTOpaMH - IMJaHHPOBIKMKAMH
HaxGosbLiast rayOHHa BbIEeMKH HJIH
BLICOTA Hachiny npu paboTe € BEpX-
Hefll CTOSIHKM NpHBefeHa B Taba. 18,
a ¢ HHXKHEH CTOSIHKH — B Taba. 19.

CxeMn  mpou3BoncTBa paGor
3KCKaBaTOpaMu - HJAaHHDOBILHKAMH
npexcraBaens na pue. 10, 11, 12

Texunueckne - xapakrepucTHkd  Puc. 10. PaspaboTka Tpanmeft
5KCKaBaTOPOB-IJAHHPOBIUMKOB [PH- B CTeCHEHHBIX MeCTaX 3KCKapa-
Be/leHbl B mpHMOXK. 1, Taba. 3. TOPOM-IVIAHHPOBLIHKOM

AN

e
o~
e, s




TABJHUILA 15

IKCKABATO P~ IIAHH PO BILHK

[{auMenoBanune oGopyxoBalus 30
PyA (Sgafﬁpi% 20-2131A 2-4010
KoBIl eMKOCTBIO, M3}
9KCKABALMOHHLIH 0,46 ()1,525 6,25, 0,4 0,4, 0,25
]
NN&HUPOBOYHEIR 0,65 0,4 0,65
NOrPY30UYHBI# 0,65 0,4 0,4
IBYXCTOPOHHEro JAelcTBHA 0,4 — —_
OTBas WHPHHON, M 2,4 1,8 2,5
YAJHHRHTENb CTPEJBI,M 1.,4; 2,8 1; 2 1,22; 3,62
BcecTaBka K ¢Tpese OJA CMele-
HHA OCH KOMaHHH, M 1 ~— -

Mpumegansus 1.

TexnuueckHe XapaKTepUCTHKHU

9KCKABATOPA MJIAHHPOB-

muka 20-3332 NpEMepHO COOTBETCTBYIOT TeXHBUECKHM XapaKTePHCTHKAM 3KCKaBa-
Topa-naasupoBuinka «CaTyp», mnocrasasemMoro ni HCCP,
2. YIJHHUTENb C¢TDPesbl X 3JhCKABATOPY-mAaHupoBuiuKky 3-4010, papnviil 3,62 M,

HPHMEHSETCH TOMALKO Ha MJIaHHPOBOUYHLIX paborax.

TABMTHUILLA 16
Paamepw Tpakiueil, paspaGaTeiBaeMblX 2KCKABATApaMu-
IVTRHHPOBILHKaMH
30-3332 («Caryp») 20-2131A 2-4010
TlokasaTenn = LS CEE
5 c y,qnnﬂaﬂre- g 7 ¢ YIAJUHHTE-~ g B
3 |JIeM CTpeinl, % [1eM CTpedsi, e =
§§ 3 M §§ % M §§ 3 Ez 22
pEE s gee|>58%
B8 E O 1,4'2,8 8% } 2 ©Z0 ol
KpyTH3Ha OTKOCOB BLI-
eMKH 1:0,5 1:0,76 1:0,5 1:0,75/ 1.0,5(1:0,75
HauGosbinasg rnyGuna
TPaHIIEH A, M 2.8 3,7) 4,71 2,41 8 3,6 2,8 4,05
Hlnprua TpaHmen o
%Hyb,M i,1 0,9 1,1
BICOTA OTBaJIa I'pyHTa
c oTkocamMu 1:1, M 2,5 | 3 |4,1(2,1]¢2,5] 3,2 2,6 | 3,6
Haumensmne raGapu-
THl CTeCHEHHBIX MECT:
no BuicoTe H, M 4,7 4 5
no wmdpnHe L, M 8 10,413,4] 6,8 l 7_,9_!10,5 8 11,9
8,8 9,811 8, 9 9,81 8,7 11,6

NOpumeuanusa 1.

Tpauilen BAOAL CTeH H (yHAaMEHTCB

paspafatbiBa-

I0TCS 3KCKaBaTOPOM-MIanupoBiiukoM 30-3332 ¢ KoBillom eMKocTbio 0,15 M® npu Hc-
MONb30BAHHH GOKOBOH BCTaBKH K cTpene AnuHoi 1 M,

2. TaGapurns! CTEeCHEHHBLIX MeECT, NPUBeAeHHLle APOOBIO, COOTBETCTBYIOT: B

qyHC-

Antene — pabore B OTRaJ; B 3HaMeHarTede -— pafoTe ¢ HOrPYsKoil rpynTa B aBTO-

camMoCBadIbl,
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TABJUILA 17

PaaMeps! BEIeMOK, paspalaThiBaeMBIX 3KCKaBaTOPOM
0-3332 («CatTyp») 20-2131A 3-4010
= Ol g =
[MokazaTtenn B x F| © YAIRHHTe- Bwg| © yanunuTe- Hwd |=2us
L =
K2 E|nem crpensl, Ml I 2 |uew crpens, M| JEZ |ER8
[T gl s oo [Hooa
gEel T .| 858 gEE|~Een
omol| 1,4 2,8 O Ty 1 2 OWiHolonom

[Tpu paspaGoTKe B OZMH IOPH3OHT

1.0,75 1:0,671:0,51 8 1:0,511.0,75

Kpytnsna otkocos|! :0,5 . 10,7 R
BLICMKH 1:0,75 1:0,75 1:1 l: 111 1:1 1:1
Cay6usa, w 2.81 3,7 (4.7 | 2,4 |3 | 86| 28)405
2, 3,9 4,9 1,7 2,3 2,7 2,3 o 1
Hiupuna, wM:
HauGOIbLIAS 7,8 9,2 9,6 5,7 6 7,3 8,4 10,9
noBepxy 5.6 7,0 8.8 4,3 5,3 6,3 5,7 9,3
HavMeHbilas 13 ?ﬁ 2,5 3.3 3 l_ﬁ 5.6 4,8
no IHy 1.1 1,1 11 0,9 0.9 1 1,1 1,1
[Ipu paspaloTKe B JBa TOPH3OHTa NPOAOJLHOI NMPOXOAKOH
Cny6una, m 3,8 5,1 3 3,6 5 4,4 5,9 —
Ilupuna, M:
HanBonbuast 11,8 13,4 | 16,9 9,6 12,4 1 13,4 | 12 12,9
OOoBEpRY
HaHMeHbUIAS
o ony 1,1 0,9 1,1

[IpumegaHue B 4yHCAHTeJe — OPH RPOAOJBHON Npoxojke, B 3HaMmeHare-
Je — OpH GoKOoBOH Npoxonxe.

TABJUILA 18

Iny6una BRIGMKY WJIH BBICOTA HaCHIUTH NpH paGore 3KCKaBaTopa
Kpyrusha 20-3332 («Catyp») 30-2131A 20-4010
OTKOCOB o = = = s =
BEIEMKH WJIH 5 | ¢ yanururenem B |© yanupauteneM| = ¢ YAJIWHH-
HaCKITH SE & CTpGJIbI, M He2 | crpene, M HEE | TeneM
oY e [ g9 CTpeJsl
2EE S5 & PEE| 3,62 M
8E5| 1,4 | 2,8 | 858] 1 2 | 855 %
1:1,26 2,2 3,1 4 1,7 2,4 2,9 2,1 —
1:1,5 2 2,75 3,8 1,5 2,1 2,6 1,8 3,6
1:1,75 1,75 | 2,45 3,1 1,35 1,9 2,351 1,6 3,2
1:2 i,65 | 2,3 3 1,2 1,7 2,1 1,5 3
1:2,25 1,86 2,05 2,7 1,05 1,5 1,9 1,3 2,6
1:2,5 1,35 1 1,9 2,5 1 1,4 1,7 1,25 2,5
1:2,75 1,3 1,8 2,4 0,95 1,3 1,6 1,2 2,4
1:3 1,16 ] 1,6 2,1 0,9 1,2 1,4 1,1 2,2
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TABJULTA 19
Fny6pHa BHIEMKH HJIM BRICOTd HACBIH IIPH pafoTe SKCKABATODA
90-3332 («CaTyp») | 90:2131A | 2-4010 30-3332 Cartyps, 30-2131A 9-4010;
KpyrHu3na
C ypiuHuUTEEM CTPENbl, M
Bea yaausuTtenss crpens, M
OTKOCOB 1,4 2,8 i 2 3,62
b b b
h b | h b ‘ h b 1 h h h h
1:1,25 4,1 6 3,1 6 4,3 4 5 5 9 3,6 4 6 5,2 7,5
I:3,5 3,5 6 2,7 6 3,7 3,5 4,5 5,2 9 3,2 3,9 6 5,7 7,5
1:1,75 3,1 5,5 2.4 6 3,2 3 4 4.7 9 2,8 3,4 6 5,2 7
1:2 2,8 8,5 2,1 6 2,8 3 3,5 4,2 8,5 2,6 3,1 6 4.6 6.5
1:2,25 2.5 6 1,9 6 2,5 3 3,2 3,7 8,5 2,4 2,8 6 4,2 6,9
1:2,5 2,2 b 1,7 6 2,2 3 2,9 374 8 2,2 2,6 6 3,7 6,5
4:2,75 P 5 1,6 6 2 3 2,6 3,1 8 2 2.3 6 3.4 6,5
£:3 1,8 4,5 1,4 6 1,8 3 2,3 2,8 8 i,8 2 6 3,1 6,5

Mpumeganuasa 1, I'padba «h» — rnyGuna BLISMKH HJAH BBICOT2 ®achiNH. I'pada «b» — mupuHa NAOULAZKH.
2. [lnaHHDOBKA OTKOCOB HOPOH3BOAHTCS C JBYX CTORHOK 3KCKaBaTopa Ha GJ10 lajKe HIHDHHOH, yKasaHHo# He MeHee gem B rpade <«b»,



Puc. 11. ITnanupoBKa OTKOCOB BbIEMOK M Hacbllled 3KCKaBaTopamu-MJjaHu-
POBUIMKAMK C BEPXHEH CTOSHKH .

] — nojoxenne OCH DKCKaBaTopa, lepemeniaionierocss B JIONYCTHMO BO3MOXHOM
npubGauxKenun K oTKocy; [/ — NnonojKeHHe OCHM SKCKaRAaTOpa, HNepemellaoilerocs
B BO3MOXKHOM YJaJeHHH OT OTKoca; ! — mepsasn 30Ha MJaHHpoBaHH#; 2 — BTOP2®
30Ha MVIaHHPOBaHHI

Py
b=y

Puc. 12. [laanupoBka OTKOCOB BLIEMOK M HAachiell 3KCKaBaTOpamH-mJa-
HHPOBIUHKAMH C HHXKHEH CTOAHKH

I — nonoxense oCH 3KCKaBaTOpa, MNMepeMellaioulierocsi B BO3MOMXKHOM YAaJleHHH OT
oTKoca; IJ — nojoxenne oCH SKCKapaTopa, HepeMelialOWerocss B JIONYCTHMO BO3-
MOKHOM HOPHOGJAHXKEHHH K OTKOCY; I, 2 ~ 30HE NMJIAHHPOBAHHSA

11. YKJIALKA I'PYHTA B HACBIITH W OTBAJIbBI

11.1, JIna OTCHINKM TPYHTa M3 PE3EPBOB HENOCPEACTBEHHO B 3eMJid-
HOoe coopyKenue (Haceind, AamOBl H T. I.) MPHUMEHSIOT NPEHMYILECTBEHHO
3KCKaBaTOpwl-Aparaafinb. s nocoliHol OTCBUTKH HacHIM SKCKaBaTopa-
MH TJIOWIAfbL pe3epBa pasbUBAIOT HA NPOXOLKH, UHCJIO KOTOPBIX 3aBHCHT
OT BHCOTH HACHIH, TAYOWHB pe3epBa ¥ TONUWMHH OTCHINAEMOro Cnof
rpyHta, B npoxo/ikax TpyHT paspabaThBAIOT HAa NOJHYK rjybuny Goko-
BRIMH 3a00sIMH, NepeMel]asfd SKCKAaBAaTOP BAOJbL OCH HACEHIIIH.

Ha puc. 13 npencrassieHa cxema BO3BeJeHHSI HACBLIIM BBICOTOH ]—
1,6 M ¢ ocHoBaHMeM 8—Q M H3 OANOCTODOHHEro pe3epBa. TaKue HACHINHU
MOKHO OTCHINATb 3KCcKaBaTopoM co ctpenoit 10—13 m. Ilnomane pesep-
Ba Da30MBAIOT HA J[Be OPOXOAKH, Hachilb OTCHIMAIOT yyacTKAMH OJAMHON
50—100 m, CHauasna Ha AMHHe BCero Y4YacTKa OTCHINAIOT NePBHI (HHXK-
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Hufl) cfofl Hacwinn, paspabaTeBas rpydT Ha | npoxonxe. [locie OTChINKU
AepBOI0 CJIOS M ero YIJIOTHEHIs DKCKAaBaTOp [epeMellaoT K Havasy yga-
¢Tka W paspabartsiBaloT rpyHT uHa Il npoxXodke, oTChinag ero BO BTOPOH
cJoil,

11.2. BossenacHue wacbillefl, UMEIONIHX LIMPOKOe OCHORaline, ocylle-
CTBJSIIOT 9KCKABATOPAMH H3 ABYXCTOPOHHMX pesepson. [Ipn 3ToM umeso
IIPOXOJOK NPH paspaboTKe Pe3ePBOB W HMX TJAyOHHA 3aBHCAT OT BLICOTE
HAchIMM M TOJIHNEL CjioeB ee OTchinkd, Ha puc. 14 npusemena cxema
BO3BeleHHA Hachinp BhicoTol 2,5—3 M ¢ wiupHuoil ocnosanifi 13—14 wm
U3 JBYXCTOPONHHUX pE3epBOB.

I
AN N

T 3

= |3

= | = € 3

= (- = 3

3 1 E: = =

- | = = =

f 1 3 F— -

3 Loz s
Puc. 13. Cxema BO3BeLeHHA HA- Pue. 14. CxemMa BO3BeOEHHs Ha-
ChITIY U3 OAHOCTOPOHHErO pesepBa CHIITH 113 ABYXCTOPOHHErO pe3epBa
1, ]I — Opoxoaxu 3»KCKaBalopa 1, 11, 111, 1V — npoxonku ancKkaBaTopa

Kak BHAHO M3 CXEMbI, KaXKIbifl U3 pe3epBOB pas3bUBalOT Ha YeTHIpe
npoxoaxky., OTCHNKY HACHIH TaK Xe, KaK M B NpelblAylleM caydae, Bbi-
MOJHAIOT OTACAEHEIMM yuacTKaMmu. [IpM aToM pas3paboTKy TrpyHTa 3KcC-
K4BATOPAaMH HAUYMHAIOT B HamboJiee OTAANEHHBIX IPOXOAKAX pe3epBOR
W OTCHINAMOT HHUKHUN cJoii Hachny., [Io OKOHYAHHH OTCHUIKH HUIKHEIO
CJIOSi Ha NPOTSMEHUH BCEro yyacTKa KCKABATOPBI MepeMellaloTcs K ero
HayaJy M HAYHUAIOT OTCHIMKY BTOPOrO CJON HACHIIH, pa3pabaThiBasi IPYHT
o II mpoxonke, 3atem u3 IIl u IV npoxomok mocjel0BaTeNbHO OTCHI-
11aI0T TPETHH M YeTBEeDTHIH CJIOH HACHIIH.

Tlpn Takoi opranusanug paGoT HauGOJBIIU{ YroJi MOBOPOTa CTPEJHI
3KcKaBaTopa OYAeT TOJbKO HpH pa3paboTKe mepBblXx MPoxoioK. OcHoB-
Has ke Macca rpyHta GyIeT oICHUIaHa B TEJO HACHIIH ¢ YIVIOM IIOBOPOTa
CTpedibl, y3MensgwomaMcsa oT 70 xo 135°

11.3. TTo cnocoGy mnepeMellleHnst BCKPBUUHBIX TPYHTOB B OTBAJBl
cXeMbl NMPOU3BOJACTBA paboT MOXKHO pasie/uTh HA JABEe OCHOBHEE TpYI-
Nb: OPOCTHIE — C pasMelleHHeM BCKPBIIIMBIX TPYHTOB HENOCPEACTBEHHO
B oTBajsbl 0e3 npoMexXyTouHo#l nepepalOTKH U YCIOXKHEHHBIE — C PO~
MEXKYTOUHOH mepepaboTKOA BCKPBIMIHBIX T'PYHTOB.

11.4. HauGoJiee pacnpoCTpaHeHHBIMH BapHAaHTAMH IIPOCTHIX CXeM
pa3paloTKH BCKPHILUHBIX FPYHTOB SIBJISIIOTCA:

oMo NpPONOJNLHON HPOXOAKON C ONHOCTOPOHHHM pa3MelleHHeM
orsana (puc. 15, a);
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HBYMst HpojOJILHEIME TIPOXOAKaMu ¢ pasMellleHeM OTBAga Mo ofe
croponbl (puc. 15,6);

ABYMS OPOJAOJBHBIME NPOXOAKAMH € OAHOCTOPOHHHM pasMellenHeM
orBana (puc. 15, 8);

YeTHIPbMS NPOLOJBHBIMA NPOXOAKAMH € ABYXCTODOHHHM pasMelle-
HueM orBasoB (puc, 15,2).

a)

NN 7

Puc. 15. [TpocTele cXeMbl TPOH3BOACTBA BCKPLILIHLIX paboT

a — OLHON MPOLOJBHON NPOXOAKOH € OAHOCTOPOHNHM pa3MelleHHeM oTBana; & —
ABYMfA MNPONOJIEHBIMH MNPOXOAKaMH C pa3MelleHHeM oTsBasa Mo o06e CTOPOHL;, 8 —
IBYMA HPOJAOJLHLIMK NPOXOLKAMH C OAHOCTOPOHHHM pa3sMmellleddHeM oTBafa; & — ve-
THIDbMS I[POAOJAbHBIMH NPOXOAKaAMKH ¢ JBYXCTODOHHHM pasMelleHUSM OTBaJa;
0,, Oz, 03, 04— OCH LBUKEHHS YKCKABATOPOB

11.5. Ycno)kHeHHble CXeMB! BCKPBINHRIX pabOT NPHMEHSIOTCs ApH
BCKPHILIKE TIOJIE3HbIX HUCKONAeMbIX HJIM HEpYAHLIX MAaTEpHaJOB HA UIHPO-
KHX MJOWajAX, KOraa Hh3-3a orpaHvueHds pajvyca AefCTBHs 9KCKaBaTo-
pa Hesb3§ NepPeMeCTHTb BCKPbiUIHBIE FPYHTH HEMOCPEACTBEHHO 3a upele-
JE! BCKPHIBAEMOTO KOHTYpA.

11.6, ¥YcaoxuenHsle CXeMbl BCKpHIUFBIX paborT HMeIOT ABe pasHo-
BHAHOCTH:

HECKOMIPKHMHE [POAOJIBHBIMA MPOXOAKAMH C BLIEMKOH  BCKPLIHLIX
rPYHTOB Ha BCIO MOILHOCTb HJH CJOSIMH 3HAUMTEJBHON TOJILHMHEI,

HeCKOJIbKHMHK (POXOJKAMH € BLIEMKOH BCKPBILIHBIX IPYHTOB TOHKHMH
CTIOAMH,
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11.7. Ha Bexphiie mmpoxux yuacTkop HauGofee pamHOHANBHON fB-
JIAeTCA CXeMa ¢ Y3KHMH MPOXOAKAMH Ha BCIO MOLLHOCTb  3ajleraHus
BCKPBIUIHBIX TPYHTOB, Pacnosiokenne oTBAJIOB MOXKET OBITh OMANOCTO-
POHHUM HJH ABYXCTOPOHNUM. [lnst yMeHbleHHs] 06bEMOB BTOPHUHO Mepe-
MeIaeMoro IPyHTa [HPHHA IPOXO-
JIOK, PAacHoNOXKeHHHX B CepelnHe
yuactka, NPIHUMAETCd MHHUMAJb-
HO#,

Ha puc. 16 mpexcraBieHa cxe-
Ma BCKPBIIHM TpPeMs NPOAOJbHBIMU
MPOXORKaMHU.

HauGouee nemnecooGpasuyio -
PUHY TUPOXOAOK ONPemeisior IJis
KaMIOro 3KCKaBaTopa, HCXOAst U3
KOHKPeTHbix ycaoBuit paGorsl. OHa
83aBCH1 OT pa3MepoB paGouerc o6o-
PYLOBAHHS, MOUIHOCTH BCKPLIBAEMO-
TO CJI0S1 U IIHPHHBL YUaCcTKa.

11.8. Ecau MOIIHOCTb 3a/erayus
BCKPBIILHBIX TPYHTOB HE HPEBLINAET
1 M, OpPUMEHSAIOT CXeMy BCKpPBIILH
WHPOKUMH Npoxoaxamu. BckpeiBas
pHC. 16_ CxeMa HpOHSBOﬂ.CTBa yIIQCTOK IﬂHpOKPlMY] npoxoﬂKaMH,
BCKPHIUIHBIX PaGoT Tpema mpo- 9KCKABaTop HauHHaer paspa6arhi-
XOJKAMH € OQHOCTOPOHHUM pa3- BATb TPYHT C CEpEiHHLI BCKphiBae-

N

N

——

N

MellleHHeM 0TBaJia MOro yyacTtKka - MNpH lIByXCTOpOH'
I, II, III — nocaefoBatenshocTs pas- HEM P@SMCUICHHH — OTBAJIOB, HJH OT
paGoTKH TpyHTa B NPOXOJKaX NPOTHUBOINOJOXHON FPanulbl ydacTKa

(OTHOCHTENBbHO PACIO/IOXEHUS OTBa-
na) — NpH OAHOCTOPOHHEM €ro pasMetnenun (puc. 17).

11.9. HTupokoe pacrnpocTpaHeHue Ha BCKPHIIHBIX paGoTax noayunia
3KCKaBaTOPHO-OyJIbA03epHas cxeMa, NpH KOTOPOH:

6yJaba03ep HCHOJB3YIOT HA pa3paboTKe M mepeMellenun BCKPHIUHBIX
TPYHTOB, 3KCKaBaTOp — Ha oTBajgooOpasoBakuu (pue. 18,4a);

¢ HCIOJIb30BaHHeM SKCKaBaTOpa Ha pa3pabOTKe BCKPLILHLIX [PYyH-
T0B, a GyJbo3epa — A/ MepeMelleHHs rpynuta B8 orsan (puc, 18,06);

KOMOUHUPOBAHHBI BapUaHT (pHC. 18.63)- .

11.10. Bekpouuy Gospliux naollazeit mMpH 3HAUNTeJbHON MOULUO-
CTH 3aJleTaHys BCKPHIUIHLIX [OPOMH BBINOJHSIOT KOMIJIEKCHO-MEXaHH3HPO-
BAHHLIM CIOCOGOM, B KOMIJIEKT MaIUHH BXOJST: dKCKaBaTOphl, 0Gopyao-
BaHHbBIe NpPSMOil JOmaToll MM AparJaifiHoM, ¥ TPAHCIOPTHBIE CPEACTBA

Puc. 17. TIpons-
BOACTBO BCKPbILI-
Hblx pabor Imu-
POKHMH OPOXOI-
Kamu

1, Il — npoxoaku
3KCKaBaTopa




Puc. 18. TIpousBoAcTBO BCKPHIIHBIX paGoT KOMILIEKCHO-MEXaHH3MpOBaH-
HbIM CIIOCOBOM

a — HCMoJb3oBaline GyNbHo3epa Ha paspaboTKe H IepeMelileHHH BCKPLIMIHEIX IPYyH-
TOB, a 9KCKaBaTopa — Ha OTBaNooGpasoBaHHH; O — HCIOJIb3OBaHHE 3KCKaBaToDa
Ha pa3paBoTKe BCKPBIUIHLIX TPYHTOB, a OyJbmo3epa — AJSI NMepeMelleHus: IPyHTa
B OTBaJ; 8 — XoMOHHUpOBaHHBIK Bapuanr [, II, l]I—nopxgoxé)aspaﬁo'rxn rpynTa
B nDpoxolkax; I, 2, 3 = nopsagoK OTCHIUIKH FPYHTa B oTBaAh; Oy, O O3~ oCH ABHXKe-
HHS 2KCKaBaTopa

(aBTOMOGHJHK-caMOCBaJL], TPAKTOPHBIE TENEXKKH H T. IL), a Takxe OyJb-
LO3€epHl.

DKCKaBATOPHO-TPAHCIIOPTHBIE CXeMBl BCKPHILUHHIX PaboT He OTJH-
YalTCa 0T cXeM pa3paboTKH BLIEMOK C [OTDY3KON TFpyHTa B TpaHc-
nopT,

12, PASPABOTKA TPYHTA B KAHAJIAX

12.1, Tlpr cTpoUTeNBCTBE OPOCHTEJNBbHBIX KaHaJOB, IPOXOAIIINX
B BBIEMKAaX, [OJyBbIeMKaX, IOAYHACHIIAX H HAaCHIAX, OJHOKOBUIOBLIE
BKCKaBATOPBl HCIOMB3YIOTCH B OCHOBHOM ¢ 00OpYyAOBaHHeM <«oGpaTHas
Jorata» ¥ «IAparJauny.

Huxe, B Taba, 20, npuBOAUTCS IIHPHHA ODPOCHTENLHOIO KaHaja mo
OHY H COOTBETCTBYIOLLAA €H CTPOHTeJbHAS yGHHA HOpH ONpeleseHHBIX
3aJI02KeHHSIX OTKOCOB.

HanGoJsee uacTo Berpeuaroliasicss cTpouTtespbHas rayGHHA OpoOCHTENb-
HBIX KaHAMOB A0 B M; KaHajsl ray6uHON CBbIE 5 M HOJKHBI CTPOHTECA
KaK B I1yGoKOH BheMKe C IPOMEXYTOUHOH GepMoi.
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TABJIUUA 20

Crponrenshan rayOuba, m, npu
[lupuHa KaHaka MO KHY, M sasoeHuH

1:t 1:1,6 1:2
0,6 0,7—1,4 0,6-1,5 -
1 0,7—1,4 0,6—1,5 -
1,5 -— 0,9—2,4 1--2,5
2 - 1,2=3 1,53
2,5 - 1,6~3,3 1,5-3,5
3 — 1,5-3,6 1,6—3,56
4 - 1,8—3,9 ppy
b - 1,8—3,9 2—4
6 - 2,1-3,6 23,5

12,2, CTpOHTeNLCTBO KaHANOB B BHEMKe CBOAMTCA K CJACAYIOUINM
TEXHOJOTHUECKHM OpoleccaMm:

paspafoTKka TpyHTa B Kadajle OAHOKOBIIOBLIM 3KCKaBaTOPOM ¢ VK-
JAafKoll rPYHTA BO BPEMEHHBIE WJIKW MOCTORUULIE KABAJbEPDL;

paspaBHABAHKME TPYNTa BPEMEHHBIX KaBasnbepoB ciceM 15—20 cM;

IJIAHKPOBKA AHA H OTKOCOB KaHaJOB,

IJIAHKPOBKA BepXa # OTKOCOB KaBaJibePOB.

CrpodTesbCTBO KaHaJOB HPHHOA mo auy xo 1,5 M pomkHO npous-
BOAMTBCA C Pa3paBHUBAHWEM TPYHTA Ha NOBepXHOCTH caoem 15—20 cm,
€CJIH 3TO He CHHIKaeT MJIOAOPOAHMA MOYBEHHOro CJOs.

CTpouTenLCTBO KAaHAMOB IIMPHHON 10 AHY CBbille 1.5 M [HOMKHO
HOPOU3BOJHTLCA € YKJAAAKOH TPYHTa B MOCTOSIHHBe KaBAJbephl.

12.3. Insg cTpoMTeNbCTBAa KaHAAOB WIMpHHOH 1o AWy | u 1,6 M
clIeAyeT NPHMEHATH dKCKaBaTophkl ¢ pabouum oGopynoBatuHeMm «obpart-
Has Jonata» (3-302B, 3-304B, 3-652b).

JInst CTPOMTENBCTBA KAHAJOB IWHPHHON no Any 2, 4 m » Godee cae-
LyeT NPHMEHsITh 3KCKAaBATOPH ¢ palouHM obopymoBanHem: «apardaalin»
(3-6525, 2-10011A, 3-1252B). Pa3spaGoTka rpyHTa B KaHaJax 3KCKasa-
TOpaMK ¢ AparaaiiHaMu ILOJDKHA HNPOHU3BOAMTLCH ¢ ABYX OPOXOAOK UO
GepMaM IIHPHHOE 5 M.

B panbnefitiem 3Tm OGepMBI cjlelyeT HCNOAL30BaTH A HPOXOAKH
SKCKaBaTOPOB NPH OYHCTKE K3HaJoB OT HAHOCOB, a lakKe A8 NpoOXona
APYruX Mamus (HANpPUMEp, MAUWIHNS JJA OKAalIWBAHHS PaCTHTEAbLHOCTH),

12.4, Pagnycel BBLITPY3KM K pe3alind 3KCKaBaTOpoB ¢ Aparjalinamn
npu paspaloTKe KaHAJIOB LOJXKHBLI IPHHHMATBCst B OCHOBHOM AJs CTped
HOpMaJbHOA AJHHK (0e3 BCTaBKH) H yrie naksona crpesnn 45° Ilpnme-
HeHHe AparJaaiiHoB ¢ yAJMHEHHOfi cTpesiofi (co BCTaBKOil) M ¢ yrJoM Ha-
KJoHa crpeabt 30° cnenyeT 0GOCHOBBIBATE MPOEKTOM NPOI3BOACTBA PaloT.

12.5, CTpOHTEe/IbCTBO KaHaMOB IIHPHHOH no mHy Ao 1,50 M B nojay-
BLIEMKE-TIOJIYHACHIIY W HACHINY CJefyeT OCYILeCTRJATH METOAOM Bbipe3«
KIl CeyeHHs B [PYHTOBOIl NoAyllKe, a npu GoJsbluell WHPHHE KaHaka (0
AHY — pA3NENbHCIO BO3BeAeHHs naMb. [Ipu CTpoHTe/NbCTBE KaHAMOB
B MOJIYBBLIEMKE-UOJYHACHIIH W HACHINIM OAHOKOBLUOBble KCKaBaTOpPH HcC-
NoJb3YIOTCA AN pa3pabOTKH (BHIPE3KH) CEYeHHs KaHana.

12.6, CTpoNTe/bCTBO KAHANOB B [0JYBbIEMKE-HOJYHACHIH METOLOM
BhIDE3KY CeUeHUA KaHala B IPYHTOBOI MOAYUIKe H MeTOAOM pa3sAcbHOl
OTCHINKK Aam0 BRJOUAeT CJeAyioUlHe TEXHOJOrHYeCKHe TPOLECCHl,

A. Metrop, BbIpe3KH ceueHHd KaHajJa B MOAYIIKe

IIpn aToM MeTOZAE NPOH3BOAMTCA:
cpeska NJIOAOPOLHOTO CJIOSi ¢ OCHOBAHHA MOAYIIKM R MOBEPXHOCTH
pe3epsoB OyabJo3epOM C NepeMelllenHeM BO BpeMeHHble KaBaJbephl,
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VIIOTHeHNe OCHOBaHUS NOAYIIKE (1pn HEOOXOAHMMOCTH)} KyJauKo-
BbIM KATKOM MJIH TPYHTOYILIOTHSIIOULel MaIluKoill;

PHILJICHHE BepXHEro CJIos OCHOBAilMg MOAYLIKY HaBeCHHIM Ha Tpak-
TOpE PHIXJIUTeNEeM HJAHX OOpPOHAMH;

pbixJielie TsIKeNLX TPYHTOB B pe3epBaXx HAaBEeCHBIM Ha TpakTope
PHIXJHTENEM;

paspaboTka rpyHTa B pe3epBax NpHUeNHBIMA cKkpenepaMu  (Kau
Oy/NbI03epaMH) C liepeMellieHreM B ITOAYLIKY;

focsIofiHoe paspaBHuBaliHe OYJ/bA03€POM OTCHIIAHHOrO B NOAYLIKY
rpyHTa;

yBJaXKHEHHe TPYHTa B NOAYWKe [OJHBOYHOH MammnHofi A0 ONTH-
MAaJILHOIT BJIAXKHOCTH;

YIVIOTHEHHe IPYHTa B fIoAYIIKe A0 TpeOyeMoil NPOYHOCTH KaTKOM
UL TPYHTOYIIOTHSIONEH MAaminHOIl;

BHIpABHIIBAHHE Bepxa MOAYIUKH aBTOTPEHLEpOM;

paspafoTka (BBHIpE3Ka) HPOEKTHOrO CeueHNs KaHalla OJHOKOBILOBHIM
HKCKABATOPOM ¢ YKJAJAKON TpynTa BO BPEMeHHble OTBAaJH 3a AaMOLi;

NPUrpy3Ka 4acTH IPYHTA 3KCKABATOPHBIX OTBAJNOB K BHEHIHHM OTKO-
caMm Zam0 W INepeMelleHHe OCTaBIIEroCs TPYHTA B pe3epBHI OYyJbA03EpOM
¢ pa3paBHUBaHHEM;

oBpaTHan 3achllika pesepBoB TPYHTOM I[JIOJOPOAHOTO cJiost OyJbAO-
3epOM ¢ paspaBilBaliHeM;

NJaHMPOBKA OTKOCOB KaHasla B Bbi€MKe, BepXa H OTKOCOB Jam§
6yab103epoM ¢ OTKOCHHKOM HA TPAKTOPE.

B. Meron pa3genbHol oTCbINKH BamM0

IIpn 3TOM MeTOJIe NPOU3BOJAHUTCS:

cpesKa IJIOAOPONHOro CJOsi ¢ OCHOBaHUS AaMOb, MOBepXHOCTell KaHa-
na W pe3epBOB OYJbA03€pPCM ¢ NepeMelieHHeM BO BpeMeHHble KaBaJjbephi;

YIUIOTHeHWe OCHOBaHHA naM6 (B ciyyae HeoGXOJAMMOCTH) KYJauKo-
BbIM KATKOM HJ/IH TPYHTOYNJOTHSIOUIEH MallIHOM;

pHIXJIEHHe BEPXHEro ¢J/0sl OCHOBaHHS HaMO HapBeCHBHIM Ha TpakKTOpe
PHIXJKTENEM WJIH BGOpOoHAMHU;

pHIXJIEHHEe THKEJAHX TPYHTOB B pPe3epBax HABECHBIM Ha TPakTope
PRIXAUTENEM;

pa3paboTKa TPYHTa B pesepBax NpHLENHBIMH ckpenepaMu (Han Gyib-
Jo3epami) C NMepeMelleHneM B NPHKaHaJbHble KaMOE;

pa3paBoTKa I'DYHTAa B KaHasJe OJHOKOBLIOBHIM 3KCKABaTOPOM € YK-
JafKON TPYHTa B MPUKAHAJbHEIE HaMOLL;

MOCJONHOe pa3paBHMBaHHe OYJbLO3EPOM OTCHIIAHHONO B  AaMOH
IpyHTa;

YBJAXKHEHHe IPYHTA B fgaM0ax MOJUBOYHOM MAIHHOR N0 ONTHMAaJkb-
HO#l BJIasKHOCTH;

VILIOTHEHNHE TPYHTA B fambBax no TpebyeMoii MJIOTHOCTH KAaTKOM HJIH
TPYHTOVINIOTHSIOWEH MalHol;

cpe3Ka HEeYMJOTHEHHOTO TpYyHTa («6axpoMbl») ¢ BHYTPEHHHX OTKO-
COB gaM6 06yJ/b103epPOM ¢ OTKOCHHKOM Ha TPaKTope,;

o6parTHas 3acHIKa pEe3epBOB TPYHTOM HJACLZOPOXHOTQ ¢jaosi OGyJbla-
3€pOM C pa3paBHUBAHHEM;

NJaHupOBKa JiHA ¥ OTKOCOB KaHasla B BBIEMKe, BepXxa M OTKOCOB
Jam0b Gyabl03epOM C OTKOCHHKOM Ha TpaKTope.

12.7, CxemB! npoM3BOACTBA PaBoT MO CTPOUTENBCTBY OPOCHTEJbHBIX
KAHAJOB B BBIEMKAX, NOJYBBIEMKAX-TIOMYHACHIIAX ¥ HACHIIAX C NpHMEHe-
HUEM OJHOKOBIIOBBIX 3KCKAaBaTOPOB Ha paspaboTKe BHIEMKH KaHaJa
npusefiensl Ha prc. 19, 20, 21, 22,
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Puc. 19. Cxema
paspaboTKu Ka-
HaJa B Ty1yOOKOH
BhIEMKe 3KCKaBa-
TOpaMHu-apar-
JafiHamu
2-652B,
2-100111,
2-1252B ¢ mo-
TPY3KOH TpyHTa
B 4aBTOCaAMOCBa-
JIBI

1 — ocb gerBepToit
NPOXOHKH PKCKaBa-
Topa; 2 — oOCb
TpeTbel NPOXOAKH;
8 — oce HnepBoit
fIPDOXOAKH; 4 —
och BTOpoO# npo-
XOAKH, @ — TP

s Il u IV 3a60-

eB; 6 — TpPYHT u3
I u II zaboes

Puc. 20. Cxema
paspaboOTKy Ka-
Hajga B . BbIEMKe
9KCKaBaTopoM-
AparyaiHnom
2-652b

I, II — npoxonmku
9KCcKapaTopa; [ —
oCh  Tuepsofl npo-

XOAKH; 2 — och
BTOPOH HDPOXOIKH
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Puc. 21. Cxema paspafoTK# XaHaJa B fOJYHachIlY 3KCKaBaTOpOM- apariafiHom 3-302B

4 — OTCHIIANTCA H3 De3epBOB OYJALAO3EPAMH HJIH CKpenmepamu; 2 - MOCHiIaeTCA SKCKaBAaTOPOM H3 KadaJla; 3 — pe3eps; 4 — KaBaJbep HAOAODOA-
HOIO TPYHTa
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Puc. 22. CxeMa pa3paboTKH ceueHHS KaHala B HAaCHIIH 3KCKaBaTopoM-jparjaiHoM 3-302B

Z03€DAMH HJIH CKpenepaMu u3 GOKOBLIX Pe3epBOB;2 — NPHIPYXKaeTCs K BHEIUHHM OTKoCaM faM6 OyJbRo3epoM; 3 — pe3eps;

6yJib
1 — orcenaerca OY 4 — KaBaJibep MJIOAOPOAHOrO IPYHTa



Pc. 23. Tlnannposounioe yerpoficrso MU-109 na sxckasatope 3-652

TexHOJOTHA CTPONTENLCTBA KAHAJOB KOJJEKTOPHO-APEHAXKHOf ceTH
4HAJOrHYHa TEXHOJOTHH CTPOHTENBCTBA OPOCHTENBHBLIX KaHAJOB B BbleM-
Ke,

12.8, Jns miaanHpOBKH OTKOCOB KaHaJoB rAyOHHON OT 2 f0 4 M cle-
AyeT NPHMeHsiTh 3KcKapaTopbl-NianHposmuxky D0-3332 HA mMHEBMOKOJec-
HOM xoay u D0-2131A ua ryceHHYHOM XOAY.

[Ipr cTponteabcTBe KaHasoB ¢ OTKOcamMu Agaunoft mo 10 m moryt
6bITh NPHUMEHEHBI ClleliHaJbHble TMJAHHPOBOYHBlE YCTPOICTBA, mpuMep
KOTOPOTO mpHBelled Ha puc. 23 (LaHHOe YCTPOHCTBO CO3MAHO B ynpas-
Jenun «KpbIMKaHaJCTpoI»).

12.9. TlepeGop rpyHTa 1Mo AHY M OTKOCAM KaHajJa He JOMYCKAaeTcs.
Jonyckaemslli HepoGOp TIpYHTa 3aBHCHT oT pabouero o06OpYyIdOBaHHs
3KCKaBaTopa, €MKOCTH KOBHIA M ero KOHCTPYKIMH perjaMeHTHPYIOTCs
raasoft CHull no mpasuiam npou3BOACTBA H NpHEMKH paboT Ha 3eMJIs-
HBIX COOPYKEHHSX,

Oaa kana/loB, MMEOWIMX TpaneluenaanabHyio $opMmy, Hesecoobpa3no
NpPUMEHSTb KOBIIM ¢ 3y6biMH., JKcKaBaTOpPHI-Iparfainbl, o60pynoBanHble
KOBIIAMH € MOJYKPYIJION pexyllefi KpOMKOH, CJeLYyeT NpUMEHATh HA
CTpoOuTeNCTRE KaHagoB B Jderkux rpyHtax (I m [T rpynm), mopsexaugux
B JanbHefillleM OGJHIOBKE MOHOJHTHBIM G6ETOHOM, XKeJe300eTOHHBIMU
JJMTaMH U T. N

13. MTPOU3BOJUTEABHOCTb 9KCKABATOPCB
M NYTHU EE NOBBIIMMEHUS

13.1. TIpOu3BOAMTENBHOCTL 3KCKABATOPA 3ABHCHT OT ero KOHCTPYK-
THBHBIX OCOOEHHOCTefl, OpraHM3auiyd U TEXHOJOIHH OPOU3BOJACTBA 3€M-
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JASHLHIX paBoT, DPOU3BOACTBEHHHX H IPYHTOBBIX YCUOBHI, 2 TaKXe of
kBaandurkauuu pabouix.

13.2. MMpocrou B pabGoTe 3KCKABATOPOB, BAMAOUIME HA WX MPOHU3BO-
AUTEJBHOCTD, PA3JIUAOTCs 10 XapaKTepy NpHuHH:

TEXIIOJOTHUECKHE [IPOCTOH, BBITEKAIOIINe M3 TEeXUOJIOTHHA HPOM3BOJ-
ctBa paGor (oxujanue cMenbl TPAHCHOPTHBIX CPEACTB, CMeHbl pabouero
oprana u 1. I.);

oprainMsaloHHble TPOCTOH, BBITEKAIOIIMEe H3 YCJIOBHH OpraHusaindu
npon3BoAcTBa paborT;

caydgaliifiple NIPOCTOH, HE BBITEKAIOLIHE M3 TEXHOJOTHM H H3 OpPraHH3a-
UHE GPOM3BOACTBA PabOT (CHJABHBIA MOPO3, A0XIb, MOJOMKAa MAalluH,
paboTanuux B o0EH TeXHOJOTHUeCKON Lenk U T. IL.).

13.3, PasnuyaioT TPH KaTeropuy NPOU3BOAHTENLHOCTH MAIHH: KOU-
CTPYKTHBHASA, TEXHHUYECKAs W KCIVIYATAIMOHHASN.

[Ipu pacuere KOHCTPYKTHBHOH IIPOM3BOAMTENLHOCTH YUHTHIBAIOT
I1aBubBIM 00pa3soM KOHCTPYKTHBHBle CBOICTBA MALIMH: mnapamerpnl pabo-
YNX OpPranoB, MOL[HOCTb [ABHTraTel, CKOPOCTH ABHXKeHHs palounx opra-
HOB W caMoi MalUHHB. YcloBHs paboThl MAMMHHCTA NPMHUMAKOTCH [O-
CTOSIHHBIMU, 3aJ0XKEHHBIMH B pacuerax upu ee KoHcrpyuposaumu. [lpi-
HUMAeTCs, UTO MAMMHHUCT yNpaBJsiomiiii MalluHOI, HMeeT BHICOKYIO KBa-
andukanuio. He yunreiBaloTcs HeoOXOHMMBIG TEXHOJOTHUECKMe W opra-
HU3aUUOHHBIE POCTOH B pafoTe MAMIHNLL

Takum o06pasoM, KOHCTPYKTHBHASI NPOH3BOAUTEJBHOCTh XapakTepi-
8yeT B OCHOBHOM KOHCTPYKTHBHbBIE BO3MOXKHOCTH MAIUKHLL U HCIOJb3YeTCH
LI MpefABAPHTENbLHOTO CPABHEHUS BAPHAHTOB MAIIHH (IPH HX [IPOEKTH-
pPOBaHHHA.

[Tpu pacuere TexHM4eCKOMl NPOMU3BOAUTENLHOCTH MOMHUMO KOHCTPYK-
THBHLIX CBOINCTB MAMNIHNLI YUHTHIBAIOTCS YCJIOBHS NPOM3BOACTBA paboT
U TeXHOJOIMYECKHe OPOCTOH B paboTe, He YUYUTBHIBAIOTCH JHILL OpPraHH-
3allpoHHbie npocTod. TexHuuyeckas MOpPOU3BOLUTEJLHOCTh OMNpenesserca
AJIs1 KOHKPETHBIX MPOHSBOACTBEHHLIX YcadoBHA. [Ipu aTOM Y4HTHIBaIOTCHA
DeiicTBUTENbHbIE AJIF JAHHBIX YCJOBHMI Tpymnel rpyHTa, BuIcoTa 3abod,
KO>(hOHUMEHT HANOJHEHHST KOBLIA, YTOJ M0BOPOTA, a Npu paboTe ¢ TPaAHC-
HOPTHHIMH CPEACTBaME — BpPEMs Ha CMeHY 1X B 3a0oe.

Texuuueckasi OPOH3BOAHTENbHOCTL SIBJISETCSE OCHOBHON AJsi CpaBHe-
HHS MallHH MexIy co6ofi, And onpeleNeHHs CTeleHH ee HCIOJb30BaHHA,
OHa ABJAAETCA OCHCBHBIM [10Ka3ateleM TEXHHYECKOH XxXapakTepHCTHKH OY-
Aylueit Mawniel npu paspaloTke TeXHHuecKHx TpefOBAHWA Ha ee Npo-
€KTHPOBAHHUE.

TexuHuyecKas (IpOH3BOAHTENBHOCTE OAHOKOBLUOBBIX SKCKaBATOPOB
onpeaensercs no dpopmyse

[T, =60gnK, M8/u,

rie ¢ — reoMeTpHuYecKas eMKocTh koBma, m® (mo pacnopry kosuia
sKrcKapatopa);
n — uMucsio NHKJI0B B | MHH (AJ17 NaHHBIX YCJOBHH);
Ke — KOQ(}HIMEHT IHCTOJBL30BAHNHST €MKOCTH KOBIIA (OTHOIIEHUe
o0reMa TPYHTA B ILIOTHOM Tejle B KOBIIE K reoMeTpuyecKoil
€MKOCTH nocjefiuero (cm, npui. 3).

DopMyay TeXHHueCKON NPOH3BOAUTENIBHOCTH OJHOKOBLIOBBIX  3KC-
KaBATOPOB MOYKHO 3aucaTth B BUAE

[ =60gnKy Ky M3/4,
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tne Ke — xoadduument nanosneuns godma (pasen ofuolleNuo ofneMa
PA3IPLIXAGHHOTO TPYHTA B KOBLIE K €MKOCTH KOBIIA);
Kp — xosdpdnuvent paspuixniends (pasex oTHomennio obnema
rpysTa B njortnom Tene K ofweMy, KOTOPBIl OH 3anuMaer
Hoc/e paspbIXJenis ).

B oT/HuHe OT TeXHUUECKOIl 3KCyaTaiyonHas NpOH3BOAUTENIBLHOCTD
ONpPELeSICTCST € YUCTOM Opranu3allMOHHLIX UPOCTOEB B PaboTe Mammi,
a MMEHHO: YYHTBHIBAIOTCA NPOCTOH MALUMHGI OpH 3anpaBKe €€ TONJIHBOM,
MAacIOM, BOAON; YuuTHBAIOTCA HeoOXOJMMBbIE NMPOCTOM B pabore mpu ne-
PeIBHXNKKe MalUMHbl, NpH cMeie paboyero oOOpPYHOBAHHS, YUMTBIBAETCS
BpeMSl OTAbIXa MALIMHHUCTA, & TaKKe APYrue nepepbiBl B paboTe B Te-
YeHHe COOTBETCTBYIOWEro paGouero BpeMeHH, MpelyCMOTpeHHbie Ipoek-
TOM IPOH3BOACTBA paboT MM COOTBETCTBYIOLMMH HOpMAaMH, NpaBH/IAMH,
YKa3aHUSAMH, HHCTPYKUHAMH H TEXHHUECKHMH YCAOBHIMH.

DKenayaTanuoHHas NPOH3BOIAHTEIbHOCTD PACCUHTLIBAGTCH He TOJBKO
Ha | u, HO M Ha CMeHY, MeCsill, IOA,

Hcxons W3 H3JIOMKEHHOTQ YydCoBasg OSKCIJIyaTalHOHHAd [IPOMU3BOJH-
TeJIbHOCTH OJHOKOBILIOBOTLQ 3KCKaBaTOpa ONpelendaercs

Iy, y=1Ily Kg,

rne Ky — woath{uilMeHT WCNOJB30BAHHR MAlIWHL 110 BPEMEHH B Teue-
HHE CMEeHMI.

CoOTBETCTBEHHO CMEHHAA 9KCNAYATAUUOHHAS NPOU3BOAHUTENBHOCTD
6yleT paBHa

Ha.enm=mlly Kz,

T M — YHCJO YaCcOB B CMEHe,

Cmennas, MecsayHas WM roAOBAS OKCILIYATAUMOHHAST MPOM3BOMH-
TeJLHOCTh HCTIONL3YETCst A paspaboTKy npoOeKTOB NMpoHsBOACTBa paboT,
pa3paboTKH OPraHMSallMOHHO-TeXHAURCKHX MEepPONPHUSTHII 110 BLINOJHEHHIO
MECHYHBIX, KBApTAJbHBIX WJHM TOLOBBIX IJIAHOB, Npu paspaboTKe CETEBBHIX
rpaduxkos u T. A.

13.4, [Ipun paspaGoTke rpyHTa MaLIMHHCT BSKCKaBaTOpa JOJKeEH
CTPEMUTBCS [IOJIHOCTBIO HCMOJb30BATH -KOHCTPYKTHBHBIE M TEXHOJOrHYe-
CKHe BO3MOXKHOCTH MAIIHHLI M MOLIHOCTE €ro JABHraTess.

s pocruxennsi HauboJbliell TPOH3BOAHTENbHOCTH 3JKCKaBaTopa
Heo6X0AHMO:

BeCTH PaspaboTKy IPYHTA MCNPaBHBIM SKCKaBaTOPOM, CBOEBPEMEHHO
OCYLIECTBJAS TeXEHYECKHH yXOJ 3a MalIHHOM;

MAKCUMaJbHO HANOJIHATH KOBUI IPH KaMXJOM ueplaHHu TPyHTa, HOJ-
HOCTBIO HCMOJB3YsT €0 TeOMETPHYECKYI0 eMKOCTb;

BHIMOMIHSITL PaboTy NPH HAUMEHbUIEH NPOJOJIKHTENbHOCTH UHKJIA pa-
founx onepaluil, coBMellas MOABEM HAIOJHEHHOTO KOBLIA C €FQ MOBOPO-
TOM K MECTY pA3rpy3Kd H ONyCKaHHe KOBIIa ¢ IOBOPOTOM B 3a60ii;

MAKCHMaJbHO MCIOJB30BATh paboyee BpeMs Ha MOJe3HY paGoTy,
CBOAS K MHHHUMYMY 3aTPaThl BpeMeHH Ha BBLINIQJHEHHe ONepauuil, CBA3AH-
HBIX C [epefBRH:KEeHHeM B5KCKaBAaTOpa, OUHCTKOR KOBWIA, ycTpaHeHHeM
BO3SHHKAIOUIHX HEHCHPaBHOCTEH U T, I

13.5. Doabiuce 3HaueHWe AJI5 MOBLIIEHUS UPOH3BOLUTENBHOCTH Of-
HOKOBILOBRIX 3KCKABATOPOB WMeEeT COKpallieRde HPOACTKHTENLHOCTH
paboyero uukia 'skckaraligu. CoxpallieHue NpoaosKuTentrocTn paboue-
TO UMKAa JAocruraercs ofecneuesyueM DABHOMEDHOH 3arpy3Km ABHraTess
NPy BLITOJMHEHHK OCHOBHBIX ONepaulii IHKAA ¥ COBMEUICHUEM OTAEJbHBIX
onepaiui. MsBecTHo, 4TO MAKCHMAJbHYIO HAarpysKy MeXaHH3MBl 3SKCKa-
BATOPA HMEWT B TepHOJ OKOHUAHWSA 3aTPY3KM KOBLIA, KOrZa CONPOTHB-
JieHMe TPYHTa pe3aHuio AOCTHraeT HanGosbilel Bejuunnbl, EcAn B 3T0T
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MOMEHT ABHTATeNh PE3KO YMEHBUIUT yHuc/iIo 0GOPOTOB, TO CKOPOCTH NMOAb-
eMa HAaNOJHEHIIOro KOBIIa H II0OBOPOTa €ro Ha Pasrpysky OYAYT MHHH-
MaJbHEIMH, MPOJCMIKUTEJBHOCT, pafouero uuk/aa yBenuuntcd. Jas cos
KpalleHUs 3aTpaT BpeMeHH Ha BbLINOJIEHHe 3THX onepalluil KBaaudumm-
pOBaHHBIE MAUIHHACTH IPH 3arpy3ke KOBIIA PeryJHpYIOT TOJIIUHY cpe-
3aeMofl CTPYXKH TakK, yToGBl K KOHIY OHepau¥H pe3aHHst TPYHTa JBHTa-
Tejib DA3BHBAJ HOpMaJbHble paGoure obopoThl, Takol pexum pabGoThl
IBHTaTe/s NO3BOJISIET Cpasy XKe Nocje BHXOAa KOBIa H3 IpyHTa OCylle-
CTBJSATE ONHOBPEMENNO IOAbeM KOBIIA Ha HeOOXOAMUMYIO BHICOTY H IO-
BOPOT ero K Mecty pasrpyski. CoBMelleHHe 3THX oliepalyii cnocoGCTBYeT
COKpALLeHHIO NPOLOJLKHTENBHOCTH pabouero wikjaa xa 15—20%.

13.6. Ycaosus paBoTH 3KCKABATOpPA XapaKTepH3YIOTCA (PU3HUECKUMU
CBOMCTBAMH paspabaTbiBaeMOTO TPYyHTa, COCTOSTHHEM ero B MOMEHT pas-
paBoTky (BJaXKHLI, MepaJasli), pasMepamu 3a60s, BpeMeHeM TOfa # T, M.
YMeHbilleHHe BJAHSHHUA STHX YCJIOBHII Ha NPOH3BOJZUTENIBHOCTb 3KCKaBa-
TOpa AOCTHTAETCS INPAaBUJABHBIM BHIOOPOM THIIOpa3Mepa dKcKaBaTopa Aijst
KOHKPETHHIX YCJIOBHH paboThl Ha AAHHOM 00beKkTe, CBOEBPEMEHHOH IOJ-
rOTOBKOi TIpyHTa K pa3pabdoTke (OTBOA TOBEPXHOCTHHIX M CHHXKEHHE
YPOBHA T[PYHTOBHIX BOA, Pa3pbixJieHHe Mep3/biX FPYHTOB), palliOHAJb-
HOM YCTAHOBKOII 9KCKasaTopa B 3a6oe W T. 1N

13.7. Jdns noBullIeHHs NPOU3BOAHTENBHOCTH OJHOKOBIIOBBIX 3KCKa-
BaTOpoB GOJIbINOe 3HAUeHHe HMEEeT COOTBETCTBHe pasMepop 3abos napa-
MerpaMm pabouero oOOpPYILOBaHHSI 3KCKABATOPa, & TdKiKe palHOHAJIbHOE
HCNOJb30BAHHE 3THX NapaMeTPOB B KOHKPETHHIX  YCHOBHAX  paBoTHL
VsBecTHO, 4TO 4YHCJO INEpeMellleHHii KcKaBaTopa B npouecce paGoThl
3aBHCHT OT KOJHYeCTBa IPyHTa, pa3paGaTbiBAeMOr0 MM C OJHOH CTOSIHKH.
YeMm MeHDbUIe IepeMellleHdH, Tem O6oJjblle BpPeMEHH 3KCKaBaTop 3aTpa-
YHBAET HeNOCPENCTBEHHO Ha 3KcKaBauuio rpyHra, IlostoMy pa3aMephl
3aboeB MOJXKHBE 00ecneurnBaTh BO3MOXKHOCTL pabOTHl 3KCKaBaTopa ¢ MH-
HUMAaJbHLIM 4HCJOM ncpemellleHnfl, BmMecTe ¢ TeM pasmeph 3a60eB JOJX-
Hbl ofecreynBaTh HauboJee G/AronpUATHBIE YCJAOBHS IJs pe3aHHs IpynTta
KOBIIOM 3KCKaBaTOPa M MHHMMAJ/bHLIE 3aTPATHl BpeMelH Ha MNOrPY3KYy
KOBLIA,

13.8. ITpomo/KHTENBHOCT 3arpy3KH IPYHTOM KOBIIAa OlpeleeHHOH
eMKOCTH 3aBHCHT OT TOJINUHBI CPe3aeMoff CTPYXKKH, TaK KaK 4YeM TOHb-
e CTPYXKKa, Tem OoJblUn{i MyTh AOMKeH HpoHTu Kosm 1pu HaGope
IpYHTA., YBesaHuenHe TOJLIHHLE Cpe3aeMoil CTPYKKH TpeOyeT omnpeleseH-
HOI'O yBeJIHUeHHA VCUAHil Ha SyObsiXx H peXyllell KPOMKe KOBlla IKCKa-
BaTtopa. [lpu paGoTe mpamoli Jonatoil HanGoJblUMe YCHIAHS pe3auus
CO3MAIOTCST HA MaJbX BHJIETAX W Ha BBHICOTE pe3allHsa Ha YypoBlle HaMop-
Horo BaJga, CrefoBaTeNbHO, AJsi GoJee INOJHOTO HCINOJNb30BaHHs MOLIHO-
CTH CHJOBOH YCTAHOBKM 3KCKaBaTopa pasMepbl 3a00s HOKHLI MO3BO-
NATh paspabaThiBATE MAKCHMAaJbHBIA 00beM TpyHTa ¢  BBABHXKEHHEM
pykosTH He GoJee ueMm Ha 0,6—0,7 nuunbl ee nepememlenus. [Ipu coGuo-
IEHHH 3TOro YCJOBHS MPOAO/IKUTENLHOCTh OMNepaldy pe3anus rpynrta
MOXKeT OniTh cokpauwena na 15—20%. Pauwnonanenas BbicoTa 3abod
a1 9KRCKABATOPOB ¢ npsiMo sonarclt pasHa 0,7-—0,8 naubGosblieli Boi-
COTbl Pe3aHUsI TPVHTA AAHHBIM 3KCKaBaTOPOM.

13.9. BoJablioe 3HayeHue [ANS YBeJHUEHHA [POH3BOAUTEIBHOCTH
HMeeT olpefesedne ONTUMAJNbHOrO YIJa HaKJOHA CTpe/ni npu palore
9KCKABATOPOB-APArfAailHOB B OTBAJ, KOrja HeOOXOIMMO MAaKCHMaJbHO
COKpaTHTh 0ObeM BTOPHYHO HepeMelllaeMoro rpyHTa. IlpaxTuuecku Hau-
6cJiee BHITOAHBIM YIJOM HAKJAOHA CTPEeAbl Apardyaifiiia K TOPU3OHTY IMpH
paspaGoTKe B oTBan sBJserca yroa 45°, Ilpu paborte co ctpenol, ycTa-
HOBJICHHOII NIOJ TAKHM YrJoM, HanOojee IOJHO HCHOJb3YETCA pajHyc
pe3aHHA U BBICOTA PasrpyskH KOBLia,
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13.10. PanmownanbubsiM pasMellleHHeM SKckaBatopa B 3a60e MOXHO
TakXe JOOHMTHCH M COKpalleHHsi NMpOJOIKHTENbHOCTH NOROpOTa naaTgop-
Mbl ¢ paBouHM oGopyAoBaHHWeM IJIa PasTpysKkn KoBlla. BesiiunHa yraa
1oBOpOTa AJA Pasrpy3kd 3aBHCHUT OT THIA 3a00s W PACIOJNOKEHHA NOAD-
e3gHMX nyTell nug tpaucoopra. OAHAKO Yrod NOBOPOTa MOMHO YMEHb-
IWIHThL B oONpelesieHHBIX npefenax, Ilpu upesmMepHOM yMeHbIIeHHH Yraa
N0BOPOTa NPOAOJIKHTENBHOCTD IUK/JAA MPAKTHUECKHM He COKpallaeTcs, TR
KaK MallHHHCT He yCrneBaer 3a BpeMs IIOBOPOTA YCTAHOBHTH KOBII B HEOD-
XCAHMOe JJISl pasrpysku Tosoxenue, Jiaa  sxckaBaTopoB-AparJaiinos
HanboJsiee BBIFGIHBI YroJ [OBopoTa miuardopmbl cocrapaser 70°. YMeHb-
uieH¥e 3TOTO yraa uejecoobpasHo TOMBKO INpu pa3paGoTke H NOrpyske
IPYHTa YeJIHOUHBIM METOJOM, KOTJia TPAHCNOPT YCTaliOBJEH HHXKe YpOBHA
CTOSIHKII SKCKaBaTopa.

13.11. Pasrpysky KoBlla B TpaHCHOpPTHHE CPEACTBa cCJAedyeT NPOH3-
BOMHTb ¢ BO3MOXHO MeHbLIEH BBICOTHI, He AONyCcKas CUJbHBIX YAapoB
TpyHTa Q A0 TPAHCIOPTHOTO CpeicTBa, B OTIebHHIX ciayuasax apu fo-
rpy3Ke KpynHOra6apiTHBIX KYCKOB (OT/leJibHble BaJYHBI, KpYIHEIE KAMHH)
B aBTOCAMOCBaJbl AOMYCKAETCH OCYLIECTBJAATL Pa3rpy3Kky KOBIHa ¢ npeln-
BAPHUTENbHbLIM YACTHUHBIM OTKPLIBAHHEM AHMILA KOBILA ¢ ynmopoMm 0OC/eA-
HEro B AHO KYy30Ba W TOCAEAYIOLIHM NONbEMOM KOBIia A0 TOJHOM pas-
TPY3KH. DTO yBeJHYMBAeT BpeMsd IHKAA, HO JOCTHraemnulii addeKktr B co-
XPaHEeHHH aBTOTPAHCIOPTA BMOJHE KOMNEHCHPYET 3aTpaThl BpeMeHH 0CO-
feHHO MpH MaJjoM COOTHOIIEHUH €MKOCTH KY30Ba aBTOCAMOCBAJa ¥ KOBIUA
3KCKaBaropa.

13.12, Ilpu npoxoaxe TpaHimefl JoGosbiM 3afoeM aBTOCAMOCBAJIbI
cIelyeT YCTAHABJHBATH TOCUEPEAHO ¢ O6eHX CTOPOH 3KCKaBaTopa, 3TO
KOHOMHUT BpeMs HAa YCTAHOBKY aBTOMAILUHH.

[Tpu nmpoxoake Tpauilell ¢ WHPHHON OCHOBAaHHsA Ooablle, ueM BO3-
MOXKHA# LIHPHHA OHON NPOXOAKH 3IKCKABATOPA, mepeMénieHHe SKCKaBa-
Topa B 3af0e ocyulecTBageTCs no JoMmauoli suuun., CpegHHA yroa 1no-
BOpoTa nNaTHOPMEl UPH 8ATPYSKE aBTOTPABCHOPTA B STOM Clyyae He
npesuimaer 100° (Bmecrto 180°).

13.13. HcnonbsoBaHite 9KCKABATOPOB NO BPEMEHH 3aBHCHT B OCHOB-
HOM OT opranu3aaunns pa6or. K opraHusauHoHILIM MEpPORPHUSITHAM OTHO-
cAaTca:

paspaboTka HeOOGXOAHMON TeXHHYeCKOW MAOKYMEHTallMH AJs NpOH3s-
BOACTBa paGoT u o3nakoMJenile ¢ Hell 00C/Ay:KUBAOWIETo mepconaJa,

NOArOTOBKAa 00BeKTOB HJs GecriepeGoiinoii  paGoThHl  3KCKABAaTOPOB;

obecneyenye OGBEKTOB HEOOXOAMMBIMH TPAHCIIOPTHBIMH CPEACTBAMH
¥ KOMIIEKTYIOLMMH MallHHaMH;

cBOeBpeMeHHOe CHAGMEeHHe roplove-CMa30YHBIMH KW APYTHMH  3KC-
nJyaTalHOHHBIMH MarepHaJJaMi;

CBOEBPEMefHOe H KaYeCTBEHHOE BHINOJHEHHe €XeMecsiuHOTO u fepHo-
IUYECKOI0 TEXHHYECKOrO 0OC/yKHBAHHA H DEMOHTA MAIUHH.

14. KOHTPOJAb KAYECTBA U NMPUEMKA PABOT

14.1, TexHHyeCKHH KOHTPOJIb KauecTBa NPOH3BOACTBA 3eMJSARKEIX pa-
GOT, BBLINOJMHAGMbIX OJHOKOBLIOBBIMH 3KCKABATOPAMH, [IPOMU3BOAHTCH
B Npolecce CTPOUTENbCTBA H JOJKEH OTBeuaTh TpefoBaHHaM [JaBhl
CHull na npousBOACTBO H NPHEMKY paloT Ha 3eMJSIHBIX COOPYIKEHHSX,
poeKTa NPOH3BOACTBa paBoT M TEXHHUYECKHX YCJAOBHIl 11a CTPOUTENb-
CTBO COOTBETCTBYIOUIAX COOpYIKeniti,

14.2, Koutposib 3a mMpOHM3BOACTBOM 3eMJNHLIX pa6GoT wn  (1poBepka
KayecTBa pafoThl MPOM3BOAHUTCS €XECMEHHO NPOU3BOAHTeNeM palboT nan
MacTepoM H GpHUTaJHPOM IKCKaBAaTOPHOH OpHTrajbl,
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14.3. ITepeGopel rpyHTa B KOTJOBaHAX, TpaHliesX, KaHANAX U APY-
THX BbIEMKAX CBepX JAOMYCKOB, YCTAUOBJIEHHBIX NpPOEKTOM, He paspe-
maiorcd. HemoGophl rpyHTa peryaMeHTHPYIOTCS 3HAUCHMSIMH, yKa3aHHBI-
M B Tada. 3. [lpuBenennbie B 3Tofl Tabiule HeqoGOpH IpyntTa MOTYT
ObITh COKpALIEHLl NPH [pHMeHe-

HHH 3KCKaBaTOPOB-NJI2HHPOBLIHU- TABJHILA 2
KOB, 3KCKaBATOPOB C THIPOIPH- Pasweps nepe-
BOAOM HJIH 9KCKABATOPOB, 06OPY- Gopon, cM, mpH
JIOBAHHbIX KOBLUAMH C APSAMOJYU- paspaCoTie
HefiHofl pexylleli KPOMKOH HIH a
CHenyuasibHRIMH - H2CAJIKAMH  Ha §58
KoBII ¢ 3yObsiMH, CranbHble FPYHTH EgX

14.4. Tlpu paGoTe B CKaJb- =g8| £8
HBIX TPYHTaX JHO KOT/JOB&HOB, geo ac
TpaHuiell ¥ KAHAJIOB, & TaKXKe OT- 2% =5
KOCH KaHAJOB He AOJKHBI HMETh azg| B3
nemoGopos.  IlepeGopst  mocae REAa| o=
OKOHYATeILHON  3aYHCTKH 9THX Markme, cpexsel «pe-
NOBEPXHOCTE}l UIMYPOBHIMU 3aPH- HOCTH M Kpemiue
JdMH HJA OTOOHHBIMH MOJOTKa- TPEI{HHOBATEIE 20 10
Mn JIOJIKHBI GbITh He Gosee pas- Kpenkue  HeTpellnHO-

BaTHIE (0 {0

MepoB, NpHBeleHHBIX B Tabu. 21,

IMIpumeganne. TIIpu mpousmoncTse 6YPoO-B3PHIBHHIX paboT nox Bomoll Ha
MODCKHX AKBATOPHSX H peligax pasmephl nepeGOpOB YCTAHABJIKBAIOTCH B NPOEKTe.

14.5. [Ipu paspaloTKe TPaHCOOPTHBIX BHEMOK B CKaJbHHIX TpYHTaX
N0 OCHOBAHHIO H OTKOCaM [OIMycKaioTcs HeloGopw 10 cm u mepeGophl
20 cm npw ychoBHM ofecleyeHust YCTOHYHBOCTH OTKOCOB — 3eMJIAAHOIO
MOJIOTHA, cOXpaHeHHa rabapHTta NpHOJIKEHHA CTPOCHHH ¥ XOpOIUeH BH-
AMMOCTY Bhepeiu Jexamei nopord. [lepeGopsl B OCHOBaHHM BBIEMOK
JOJIXKHE! OLITH 3aNOJIHEHBl MECTHBIM CKaJbHBIM I'PYHTOM,

14.6. IlpreMka 3aKOHUYEHHBIX 3eMJIHBIX paboT MO OTAENLHOMY ywa-
CTKY, OOBEKTY WM COOPY:KEHHIO OT OpuTra;aupa 3KCKABATOPHOH GpHraibl
OpPOU3BOAUTCSI MACTEPOM HJI NMPOH3BOAMTENEM pPaboT ¢ odopMjieHHeM
Hapsija, colepKallero ykKasaHHs o KOJHYECTBY M KaueCTBY BLINOJHEH-
HuIX padoT.

14.7. Tlpu npuemxe 3aKOHUEHHDIX OODLEKTOB WM COOpPYXEHHH npo-
BepKe TOAJeKHT:

COOTBETCTBHE TEOMETPHUECKHX pa3MepoB COOPYXKeHH# [POeKTHHIM
KakK B MJaHe, TaK M B paspelax;

COOTBETCTBUE MPOEKTY OTMETOK OCHOBAHHA BLIEMOK, KOTJIOBAHOB,
TpaHllell, pe3epBoOB ¥ T. 4., a TAKXe KPYTH3HA 3aJ0XEeHUs OTKOCOB;

COOTBETCTBYe YKJOHOB [ila TpaHUiell, KOT/JIOBAHOB, KaHAaJoOB, BOJO-
OTBOAHBIX YCTPONCTB 3HAYEHHAM, YCTAHOBJACHHLIM pabOuHMH wepTemami
HIM NPOEKTOM NPOU3BOACTBA pabor.

14.8. OrrJoHenHs pa3MepOB 3eMJSHLIX COOPYXKeHHH OT MPOEKTHBIX
He ZOJKHB TpeBHIIATHh AOMYCKOB, ykasaHuuX B rvape CHull no npasu-
JiaM TIPOM3BOACTBA M IpHeMKH paboT Ha 3eMJSIHBIX COOPYKEHHSX.

15, MEPEBO3KA U NMEPETOH 3KCKABATOPOB

15.1. IlepeBoska 3KCKaBaTOPOB Ha 3IIayHTeJbHEE PACCTOSHHA MOPO-
H3BOMHTCH TO eJesHHM AoporaM Ha KeJ/de3HOHOpPOXKHBIX NJaThopMax,
Ha Gojgee kopoTkHe (Zo 100 kM) — no aBrojoporam Ha TpeiJepax,
B COOTBETCTBHN ¢ MHCTPYKilMel MO 3KCIIyaTalHi.

15.2. Tlepemsu:KeH¥We Tpeftepa B TOPOJe paspelllaeTcsd TOMbKO [pU
HaJAHYHH OQOPMJCHHEIX ZOKYMEHTOB B Opramax OP¥YJa, a 3a uepToii ro-
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pofia — MO MapuipyTam, COTJIACOBAHHBIM € 3IKCHNYAaTAUHOHHBIMN yuacT-
KaMM IUOCCelIHBIX W aBTOMOOGHJBHBIX AOPOT HJAH ¢ OTAENAMH PafOHHLIX
HCNOMHHTEABIBIX KOMUTETOB.

15.3. TIpu IepeBO3Ke Ha IKCJIE3HOAOPOMKHEIX njardopMax 3KCKaBa-
TOPHl B 3aBICHMOCTH OT B&ca M rafapUTHBIX Pa3MepoB TPY3ST Ha ABYX-
OCHHIE WJId UeThIPEXOCHBle INTaT(GOPMblI HJIH Ha CUENH H3 JIBYXOCHBHIX
ratdopM. DKeKaBaTOpH, epeBO3IMbIE 110 KEeJE3HBIM JOPOTaM, AOJIKHBI
N0 HAPYXKHLIM OuUepTaRUAM BXOAKUTH B ralapHT TNOrpy3ku TPY30B, a WX
ycTaHoBKAa HA NIaThOPME, crocoObl pasMellenHs H KpernyieHHs JAOJKHH
COOTBETCTBOBATh «TeXHHUECKUM YCIOBHAM [OrPY3KH K KpPeNJeHHs rpy-
30B» uzpanus 1969 r. MunnerepcrBa nyTteil coobuieHns.

15.4. DxckaBaTophl, BXoAduMe B rabapur NOrpy3ku Ipy3oB, nepe-
BO3ATCS Ha KENe3HOLOPOMHBIX nnaThHopmMax B CoOOGpaHHOM BHAE. IKe-
KaBaTopbl, He BXOAsIlHe B rabapHT, 11epeBO3SATCI CO CHATHEM Ky3oBa
¥ yacTHYHON pa36opKoii.

15.5. Tlpu norpysxke 3kckaBaTop Bhesmaer ra naardopmy Baroma
CBOHM XOJOM II0 HAKJOHHOM IJIOCKGCTH C YIJIOM HaK/JOHA K TFOPH3OHTY
10—15°, a npu HauaHuu{ BHICOKHX MOIPY30YHLIX NJIaTHOpPM — Hemocpel-
CTBEHHO C Hee.

15.6. 3ampelraercss HOTPY3Ka Ha 3KEJAE3NOAOPONKHbIE mJIaT(HOPMBbI
H Tpeitlepbl 3KCKaBaTOPOB C HEUCHPABHBIMH TOPMO3aMH  MeXaHH3MOB
nepeABHKCHHA. Bce MexanusMol 9KCKaBATOPOB MOCJe HX VCTAHOBKH Ha
naaTGopMbl M TPeiinepsl AOMKHBI  GbITh 3aTOPMOXKEHLI, & TOPMO3HLIE
NPUBOALI 3aKpeniensl MATKOA NPOBOAOKON AJS NPefOTBPALLEHHA CAMOOT-
NYCKaHUsT TOPMO3OB.

15.7. ITpu nepeBO3Kax 10 JKeJae3HOR Hopore OKHa KalMHLI 3KCKaBa-
TOpa CJACAYCT 3aKPLIBATL KAPTOHHBLIMH JAHCTaMH, (anepOH WM NOCKAMH,
IBEPH JOJIKHBI ObITh 3aMJOMGHPOBAHBI,

15.8. o wmayasa nepeBO3KI HOJXKHA GBITH CJHHTA BOJA W3 paLHATO-
POB 1 BOASIHOM CHCTEMB! Ju3ens, a TaxxKe Toniso u3 Oaxa. [Ipu nepe-
BO3Ke 3KCKaBaTOpa B 3HMHee BpeMs HeoOXOAHMO OCBOOOHHTbL aKKyMyJs-
TOP OT KHCJIOTHOTO pacTBODA.

15.9. TIpn oTcyTCTBHM Ha CTAHIH BHICOKON pasrpy3ouHofi naatdop-
MBI PasrpysKky 3KCKaBaTopa C KeJe3HOZOPOXKHON naaTdopMbl caemyer
NPOH3BOAHTH C ee TOpla B TYIHKe XeJe3HOAOPOXKHLIX myTeit, las sroro
B TOplle naaTdopMbl (co cropoust Oydepos) caelyeT BBIIOKNTHL K3 INaj
HaKJOHHYIO MJIockocTs ¢ ykjaoHoM 10—]15° Ilnasael Ro/uKHBE ObITh CKpern-
JIEHBL MEXKAY coBoil CTPOUTENbHBIMH CKOOaMM.

15.10, do BeIrpysKky 9KckapaTopa ¢ niaTdopMbel HeoGXOAHMO TpO-
H3BECTH OCMOTP ero, COOPKY Y3J0B, 3anpaBKy TOPIOYHM H NOATOTOBKY
ZM3eJIs 11JIH 3JeKTPOABUTATENA K 3alycKy.

15.11. Tlocne sanycka AH3enss WJH 3JeKTPOABHTATENS CJAelyeT MOA-
HATh cTpesy Ha 30°, yAaauTb 6pyc, 3aMOXeHHBIH MeXAY CTpesoil H py-
KOATbIO, W MOACTABKY MJH IMAJLHYIO KJAEGTKY H3-NOA 3afHell 4acTH Io-
BOPOTHO paMLl, H NMOJHATH KOBLI, MOCJE Yero OCYIIeCTBHTb CHe3f, JKCKA-
BarTopa ¢ naatdopmbl 110 HAKJOHHOH MJIOCKOCTH,

15.12. TleperoHbl COGCTBEHHBIM XOMOM 3KCKABATOPA HA [YCEHHIUHOM
XCAY PEKOMEHJYeTCAd NMPOH3BOAMTE HA paccTosnHe He Hosee 5 KM (B Hc-
KIIOUNTeJbHLIX caydasx paspewaercsa no 10 km).

HauGosee uactoe mnepemeiienie 3KCKaBaTOPOB ¢ OLHOTO 0GBEKTa
Ha ApYroil NpOMCXOLHT NpH BHIIOAHEHIH paloT Ha JIMHEHHBIX COOpYIKe-
HUAX GOJbIIO NPOTSIKEHHOCTH, B 3TOM ciyuyae 3apaHee COCTaBJsIETCH
rpadVk HCIIOAL3OBAHHS HAJHUHOPO YHCAA 3KCKaBaTOPOB 1o OObeKTaM.

15.13. Tpacca mnepeMelleHs BSKCKABATOpa 3apaHee OCMaTpUBaeTCs
MacTepoM W MeXaHHKOM COBMECTHO ¢ OpHrapHpOM 3KCKaBAaTOPILHKOB,
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Ha nyts npemcrosiiierc neperosa BHIABASIOTCS BCe MPENATCTBHA!
COCTABMAACTCA TpadHK YCTpaHeldsi MPelsATCTBHII K BOCCTAHOBJEHHS Hapy-
WEHHKX KOMMylHKauul (auuui cssisu JIDI1 v npouee).

15.14. Tlepexoan uepes juHUM cBfi3H, JISII, HCKYCCTBEHHEIE COOpY-
JKEeHHsl, MOCTBI, a TakKke BHIpyOKa Jeca, JHKBHAANHS 1I0CEBOB W npouee
COIVIACOBBIBAIOTCS C COOTBETCTBYIOLIMMY OpPrani3allisiMH,

15.15. [Ipu caenoBaHUM uepe3 KeJe3HOLOPOIKHBIE NYTH NPOU3BOLM-
TeJb pabor, Mactep WAM MeXaHHK OOf3aHHl COrJacoBATH NPOMYCK 3KCKa-
BaTOpa ¢ IKENe3HONOPONKHOH ajMHHUCTPAUHEH W BBINOJHATL HX Tpelo-
BaHHS,

15.16, [Tpn crepoBaliu Mo HACENEHHBIM NYHKTaM ¥ YJAMUAM ropofa
HeoBX0AMMO ©00eCleulTh COXPAHHOCTh BO3AYMIHHIX NPOBOLOK  (OCBeTH-
TeJibHON, TenedoHHOH, paaguo u np.). Ecnu sToro H3abexkaTh HeJb3d, TO
NpH TepelBHXMEHHA 3KCKABATOPOB HEOOXONHMMO HDOM3BOAHTH BpPEMEHHOE
CHATHE MNPOBOAOB HO COMVIACOBAHHIO C OpraHW3alMAMH, SKCIVIYaTHpPYIO-
[IMH 3TH CETH,

16. TEXHUYECKOE OBCJNY)XUBAHHE
H PEMOHT OJHOKOBIHOBbIX 9KCKABATOPOB

16.1. PaBoTocnoco0HOCTh ONHOKOBILOBHIX 3KCKaBATOPOB B Ipolecce
X HCIOJNb3OBAHHA obeCneudBaeTCs MJaHOBO-NpedyNpeANTENbHOR cHCTe-
MO TEXHHYECKOTO OO0CAYXKHBAHHS W PEMOHTA, OCHOBHBle TpeGOBaHHA NO
goTOpofl nanoxewnl B raase CHull nmo opranusauum cTpouTeabCTBA,

YrasanHas cuCTeMa BKJIOYaeT B cels eXeCMeHHOe TEXHHYeCKoe 006-
caywusauue (EO), rtexnuyeckoe obeayxusanne Ne 1 (TO-1), texmumue-
ckoe ofcayxuBaHHe Ne 2 (TO-2), texuuueckoe oGcayxuBanue Ne 3
(TO-3), cesonsoe Texuuueckoe oOcayxmupanve (CQ), rekymuit (T) n
ganHTaasibti {K) peMoHThL.

16.2. TlepHoAHYHOCTD TEXHHYECKHX OOCAYXUBAHHUA ¥ PEMOHTOB yCTa-
HOBJIEHA B MOTOYACaX, YUMTHIBAEMBIX MO CYETUMKAM, HMEIOIIHMCS Ha
ABUraTeNsix 3KCKABATOPOB. [/is Bcex THICB 5KCKAaBAaTOPOB, KPOME 3KCKa-
BAaTOPOB ¢ KOBMIOM eMKocThbio 1,6 H 2,6 M3 # xecrko#l nonseckoit paGo-
uyero OGOPYNOBaHHs, MPHHATA €IHHAS NEePHOAMYHOCTb TEXHHYECKHX OG-
CILYKHBAHUH ¥ TEKYWIUX PEMOHTOB:

e ecMeHHoe 00CayKUBaHHE +...uepes 8—10ua, .,

TEXHAYECKO. » Nl ... » 60 » ...
» » Ne 2 R 240 » ., ..
» » Ne 3 e > 960 » ...
» » Ce30HHOEe . .. 2 pasa B rof

TEKYILHH PEeMOHT .. .. uepe3 1920 u

[lepuoanuuocTh KanHTaJbHOIO DEMOHTa XIJs1 KCKaBaTODOB ¢ KOB-
nioM eMyKocTuio Ao 0,5 M3 — 5760, or 0,6 n0 2 M3 — 7680, cBhile
2,5 M®— 9600 u. Jas skckaBaTopoB ¢ KOBIIOM eMKocTbio 1,6 m 2,5 M3
H KeCTKO 10ABecKoi pabovero obopynosanns TO-3, He npexycMoOTpeHo,
a mepuoanunoctb TO-1  ycranoBsieHa, cooTsercTBenHo 50 u 100 1,
g%ozo— 260 u 500 4, rekywero pemonra— 1000 u, xamuTajbHOroC —

g,
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Beluuuusl MEXPEMOHTHBIX MePHOAOB YKA3aHBl BHIE AN SKCKABa-
TOPOB, He IPOXOAMBIIMX KanuTaJbHbll peMOHT, MeXpeMONTHble NepHoAbl
LJI9 JKCKABATOPOB, HPOIUEAIUNX paHee KalTaJbHbH pPeMOUT, JOJKHBI
npuHiMaThes ¢ Koabhduunenrom 0,8.

Honyckaercss OTKJAOHEHHE OT YCTAHOBJICHHON [EPHOLHYHOCTH TEXHH-
gyecKHX OGCAYXKIBAaHHA H TEeKYILHX PEMOHTOB MO Ka*KIOMY THNY 3KcKa-
BaTtopa He Gojee 10%.

16.3. Tlpu KakAOM BHAE TEXHHUECKOro 05Cay:KMBAHHA 5KCKaBaTOPOB
BHITIOJHAETCA ONpeleeHHbll nepeuedb pabor. Ykasauuse nepeunn padot
coJepKaTcs B 3aBOACKHX HHCTPYKHHMAX NO 3KcIjyaTawlM  3KCKaBaTo-
POE.
16.4. Ycranossenuble A1 KaXJAOro 9KCKaBaTopa BHIBl TEXIHUECKHX
ofcny KHBAHHI] SBJSIOTCH TEXHHYECKNMH TpeGoBaHusiMH 3aBOLOB-H3ro-
TOBUTeNEl K noTheGuTeqsam wMamuH. [103TOMY oWl JOJRKHBI CTPOTO CO-
omoparbest, [Ipu wapyllenny TpeGoBaHHil 3aBOJOB OHHM CHHUMAIOT ¢ cels
OTBETCTBEHHOCTB 110 T'apaHTHIHOMY OOCHYXKHBAHHIO 3KCKaBaTOPOB.

16.5. O6weM u xapakrtep paboT TeKyllero peMOHTa 3KCKaBaToOpoB
orpenessercs (GakTuueckofi uX NOTPeGHOCTBIO, YCTaHABJAHBAeMOR npH
OCMOTpE MallUHEL.

16.6. Ilpn KanuTanbHOM peMoNTe 3KCKABaTOPOB IPOHW3BOAMTCH M0.J-
Hag MX pasdbopxa na cocTaBlible YACTH U cOOPOYHDIE €THHMIBI, OCYLIECTB-
JasioTcess AedeKToBKa fAeraJefl, saMela HJIH PEMOHT H3HOWEHHBIX, COOpKa,
o6kaTka W HcnklTanne. BpeMs mpoBemeniss KamuTalbrHOTO PEMOHTA 3KC-
KaBATOPOB YTOUHSIETCH Ha OCHOBe (PAKTHUECKONi OUEHKHM HX TEXHHYECKOTO
COCTOSIHHSL TIPH OCMOTpe.

16.7. TpypoeMKOCTb H EPOLO/MKHUTENbHOCTb TEXHHYECKHX 0OC/YXKHBa-
HUfl 1 PEMOHTOB 3KCKABATOPOB ONPEAENAIOTCH B COOTBETCTBHH C MOKa-
3aTeNAMU 110 TPYAOEMKOCTH U HDPOLOJIKUTEJBLHOCTH TEXHHUECKHX 06y~
JKHBaHMH  H  PEMOHTOB  CTPOHTeNBbHBIX  Mauli¥H, paspaboTaHibIMH
HHUHOMTIL. Hnxe, B taba, 22, npuBeneHs moKasaTeld MO TPYLOEM-
KOCTH H MPOJOJINKHTENbHOCTH TeXHHYECKHX OOGCHAYyMHBAHHH 3KCKaBaTOPOB.

16.8. [IpuBeneunsle BEILIE MOKAa3aTeJH IO TPYAOEMKOCTH TexHHue-
cKHX 0oOCnyXHBaNHH 5KCKaBATOPOB NpeAHA3HAYAIOTCH AJs IAHHPOBaHHA
norpebuocty B pabounx, oBopynoBaHWM H INPOH3BOJACTBEHHLIX MMJOILA-
ASIX, PEMOHTHBIX MAacTePCKHX M 3asBofoB. [lokazaTenu npOROJIKHTEIbHO-
CTY TEXHHUECKHX OOCJAYKHBaHHII W PEMOHTOB HCMOJb3YIOTCH npH HJIAHH-
POBAaHMYM BPEMEHH FPOCTOEB 3KCKABATOPOB B TEXHHUECKHX OOCIyXKHBa-
HUSX M PEMOHTAX, a TaK¥e MPH YCTAHOBJEHHU PEXHMOB HX PalbOTHL

16.9. OcraHoBKa 3KCKaBATOPOB Ha TeXHHYECKOe OGC/ayKHBaHHE H pe-
MOHT MPOH3BOJAATCH HA OCHOBe MeCHUHBIX [JIAHOB-TPA(QHKOB, YTBEp:XK-
JlaeMbIX IVIABHBIM HHXKEHEPOM CTPOHTEJNbHO-MOHTAXKHON OpPraHH3aluu
(CY, TIMK, CMVY, ¥YM u ap.), KoTopoii mpHHamnexar Manmubl, [Ipo-
JOKHUTENBHOCTh TEXHHUECKHX OOCHYKHBAaHHE H PEMOHTOB 3KCKaBaTODPOB
He JOJKHA NMpEeBHIaTh BeJHUHH, YKA3aHHLIX B Tabmr. 22,

16.10. B 3aBHCUMOCTH OT YJaJIeHHsi 9KCKaBaTOPOB OT I[IPOH3BOACT-
BeHHHX 643 TeXHUUecKoe MX 00CTyKHBAaHHE M TeKYIIH PEMOHT MOryT
BHIMOJIHATECA B CTALHOHAPHBIX MAacTePCKHX WJM Ha MecTe ux paboThl
¢ NOMOIIbIO MEPEABHXKHLEIX MacTepckux, KanurtajbHeli peMOHT 3KCKaBa-
YOPOS BBIMOJHAETCS, KaK NPaBHJIO, HA PEMOHTHBIX 3aBOAaX.

16.11. ExecMennasi Jo3anpapka SKCKABATOPOB TOIJIMBOCMa30YHBIMU
MaTtepHaJaMy OCYLIECTBJSIETCA HPeUMYLLECTBEHHO Ha MecTe ux paboThl
C MOMOIIBIO TOIJNMBOMACJI03ANPABIIHKOB. B OTAeNBHBIX Ciyuasix Ho3a-
npasKka 3KCKABATOPOB MOIKET [IPOH3BOAMTBLCH HA MYHKTAX 3anpaBKH 0pH
HepTecKIamax SKCINYATANHOHHBIX 6a3 CTPOHTENBHO-MOHTAXKHLIX OPTaHu-
3a1Wil ¢ TTOMOIIEID TOMMMBOMACIOPA3AaTOWIbiX KOJiOHOK.

16.12. MyHuMaJbHble 3aTpaThl TPyJAa ¥ BPEMEHH Ha TeXHHUYecKoe
00Cy:KMBaHHE SKCKaBaTOPOB MOryt OBITE oOOecneuerbl lipu OpraHnsa-
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TABJNUILA 22

Tunm
5KCKaBaT1oDOB

Buams TexHu:
4eCKHX
oBenyuBaHuli
H PeMOHTOB

fpynoemxoceTs
TeXHUUYECKHX
obceny:knea Bull
M PEMOHTOB,;
ey, «g

Mpoponxkurens-

HOCTh TeXHHUYECKHX

0BCaYKHBAHRTT H
peMmoHTOB B palo-
YHX AHAX

., Onnoxosmopre skckapatTopn € rubxof
noasecKo# pabouero

06OpPYLOBAHHKSA

Ha nrepMoxosecHoM EO 1,2 -
XOJy C KOBIZOM €MKOCTbIO TO-1 4 0,2
0,25—0,4 M3 TO-2 20 1

TO-3 540 7
CcQ 35 1
T 680 9
K 1050 14

Ha rycensyioM Xoay EO 1,8 -
¢ KOBLLIOM €MKOCTBIO TO-1 5 0,3
0,26—0,4 m3 TO-2 22 !

TO-3 610 7
CcO 40 I
T 780 9
K 1260 19

To xe, ¢ KOBWIOM eM- EO i,4 -
KocThio 0,5—0,65 TO-1 6 0,3

TO-2 28 1

TO-3 660 7
CO 60 1
T 860 10
K 1650 23

To xe, ¢ KOBUIOM eM- EO 1,5 —
KOCcTbio 0,75—1,25 M3 TO-1 8 0,4

TO-2 38 L

TO-3 680 8
CcO 65 2
T 870 14
K 2660 31

To Ke, € KOBUIOM EO 1,7 -
eMKCCTbI0 2—2,5 M3 TO-| 10 0,4

TO-2 50 2

TO-3 1060 9
CcO 80 3
T 1500 16
K 4000 41

2. DKCKaBaToODH

ONHOKOBIIOBHEE € XeCTKOIM

HoALBecKkofil pabogero o6opyAoBaHHUS

[ia ©0ase nHreBMOKO- EO 0,9 ~—
JIeCHOTO TpakTopa ¢ KOB- To-1 3 0,2
momM  emMkocTbio  0,15— TO-2 7 0,5
0,25 m3 TO-3 360 6

CO 25 [

T 450 8

K 650 bl
Ha uaneBMoKoJecHOM EO I, 1 —
XOAY € KOBIIOM €MKoO- TO-1 3 0,3
cThio 0,4—0,5 m3 TO-2 9 0,6

TO-3 360 4

CO 20 i

T 450 7

K 1100 17
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Npodorxcenue Taba. 22

Buae rexum~ | 1PYAOEMKOCTb [IponomxnTens-
Tunet YeCcKHX TEeXHUYECKHX HOCTb TEXHHYECKHX
SKCKABATOPOB 06CTyXKUBaHKN ofcnyxupanuh obcayxusannil
¥ PEMOHTOB ¥ PEMOHTOB, H PEMOHTOR
qes.~y B paGouuX AHAX
Ha rycenuynoM Xxoay EC 1,2 —
c KOBLIOM  €MKOCTBIO TO-1 4 0,3
0,5—0,65 M3 TO.2 9 0,7
TO-3 400 5
CcO 25 1
T 640 8
K 1360 20
To e, ¢ KOBIIOM eM- EO 1,3 -
KoCcTbio | M3 TO-1 0,3
TO-2 12 0,8
TO-3 480 6
CcO 30 1
T 800 11
K 2000 27
To e, ¢ KoBUIOM eM- EO 1,5 -—
KocTbio 1,6 M3 TO-1 4 0,3
TO-2 13 1
CcO 40 1
T 960 14
K 2600 32
To Xe, ¢ KOBIIOM eM- EO 1,7 —_
KOCTRIO 2,56 M3 TO-1 7 0,3
TO-2 17 1
CcO 50 2
T 1080 15
K 3000 38

IIMH TeXHHYeCKOTo o6Cay:Kupauwus no pekomenpaunsm LHHWHMOMTI,
H3NomeHHbM B Opowiope «O0abiieHse onkiTa ¥ PEKOMEHAALHK (10 Opra-
HU3AUHH TeXHWYECKOro OGC/AYMHMBAHHA MaHllMH  ClelHaJH3HPOBAHHLIMH
3BEHbAMHY,

16.13, B uenax coxpamenus npoaoHTEIbHOCTH TEKYLIEro PeMOHTa
9KCKaBATOPOB OH JOJMEH BLINONHATBCH AarperaTHO-y3J0BHIM METOJOM,
IPH KOTOPOM COOpOUHbIE eJHHHUB H COCTaBHble Y4CTH 3KCKaBATOPOB CHH-
MaloTCs ¢ HMX B SaMEHAINTCA 3apaHee OTPEMOHTHPOBAHHLIMU WM HO-
BBIMH.

Jns BHeApeHMs arperaTHO-y3JIOBOTO MeTOAa PEMOHTAa KCKaBaTODPOB
Heo0X0oUMO CO3/aTh 0GOpOoTHLIA QOHA cOOpPOUHbIX eAWHUL W OPranulo-
BaTb WX BOCCTAHOBJIGHHE Ha PEMOHTHLIX 3aBOJAX.

Otoporubid ¢onn obpasyercs N3 COODOYHBIX eJHMHHL, MOXYYaeMbIX
€ MailMHOCTPOHTENBHEIX 3aBOJAOB, U MYTEM PeMOHTAa OTAEAbHBIX cGOpou-
HBIX eIHHHIL CO CNHCAHHBIX KCKABaTOPOB,

16.14. Bce HOBhIe 3KCKaBATOPH! Mepefi BBOAOM B IKCIIYATALHMIO AOJ-
HKHBI NIPOXOANTL OOKATKY B COOTBETCTBHE C TPeCOBAHUAMH, H3JAraeMbIMQA
B 3aBOJICKHX HHCTPYKLHAX [0 HX 3KCHJAYaTalHH.

16.15, B uepaGounii nepHoa AOJXKHO OBITh OPralM30BAHO XpaHeHus
SKCKABATOPOB B COOTBETCTBHM ¢ Tpebomanuamu TOCT 7751—-T1,

16.16. YyeT TexHHuecKHX oOcJy:KHBAHHE B PEMOHTOB SKCKaBaTOPOB
BeXeTcd B CHEUHANBHBIX XKYPHANAX, KOTOPble HAXOLATCA B CTAllHOHAPHLIX
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M NePeIBMKHBIX MacTepckux. Ma XypHanoB yKasaHHHe NaHHble B KOHIE
KaXXIOTo Mecsla 3aHocsites B GopMyJspbl 9KCKaBaTopoB. B 910 ke Bpe-
Ma B (HOpMYJsiphl 3aNHCHBAETCA MecsyHas HapaboTKa 5KCKaBaTopoB,

17. OCHOBHBIE TPEBOBAHH
TEXHUKHW BE3ONACHOCTH
[MPH 3KCKABATOPHbLIX PABOTAX

17.1, Bo Bpema paboTsl Ha 3KCKaBaTope paspellaercs HAXORHTHCA
TOMBKO MAUIMHUCTY SKCKaBaTopa W TeM uJenaM Opurajel, 6e3 KOTOPHIX
HEBO3MOXKHO 0O6CayXKyBanue Malluubl, HaxoXXieHHWe NOCTOPOHHHX JIHL
3ampelaercs.

3anpeniaeTcs OpPOUSBOJCTBO KakUX-JHO60 paboT u HaXOXKAeHHe IO-
CTOPOHHUX JIIL B pajuyce, pPaBHOM IJIKMHE CTPEJbl 3KCKaBaTopa, IJaoc 5 M.

BripaBuHBaHie IVIOLIAAKH AJs CTOSHKH SKCKapaTopa paspelaercd
fIPOH3BOJAMTD TOJbKO BO BPeMs €ro OCTaHOBKH,

17.2, MampgHucT 3KcKaBaTopa o6s3aH CAEJHThL 32 COCTOSHHEM 3a60s
H He JONYCKaThb HABHCAHHE CJIOS IPYHTA (KOSBIPHKOB).

Kateropuuecku sanpelraetca npebbiBaHHe Joneidl na GpoBKe 3abos.

Tlpu apycuoii paspaGoTke 3a60eB OHM HOJKHBEI OBITb CABHHYTH, a He
HaXOAHTHCA OAMH Hajg APYruM. Bennunna paspeiBa gosixkHa OBITH He Me-
Hee ofuiedl AJIMHBE KCKABATOpPa W MJIIHBI aBTOMAWIKMHB! IJH COCTaBa IIOC
MaKCHMaNbLHBIE pPajnyC Pa3rpy3Ku 3KCKaBaTopa.

Ilepexon Mofeli ¢ yCTya Ha YCTYO paspellaeTrcs TOJNbKO B YKa3dH-
HBIX MecT4aX MO YCTaHOBJeHHbIM JecruuuaM, Ilepexon no orkocaMm Ka-
TeropHyecky sanpellaercs.

17.3. 3anpewaercsi Bo BpeMss paGOTHl IKCKABATOpa MPOHSBOANTDL
KaKHe-THO0 KpelmekKHble WIH PeryJupoBOYHBlE pPaGOTHL.

Heo6xoauMblil MHBeHTAapb LOJIXKEeH XPAHUTbCA HA JKCKABATOPE B OT-
BEJEHNBIX AJS dTOH 1eaH MecTax.

XpaHeHHe TOMJMBA H CMAB30YHEIX MATEPHAJOB JLOJKHO COOTBETCTBO-
BATh MPaBHAaM OPOTHBONOXKAPHOH 6E30NaCHOCTH.

OTKpBITHIE CKA3Abl TOPIOYEro MOJIKHBI HAXOMNUTHCH Ha PACCTOSHHH
He MeHee 20 M OT 3KcKasaTopa.

3anpeniaercs xpaHuTh B KaluHe 3sKCKaBatopa OeH3HH, KePOCHH H
ApYTHE JIETKO BOCIIaMeHsIOUIHecs BelllecTBa.

Vcnonp3oBanHbil o6THPOUHBIT Marepuan AOMKeH CKJAaAbLBaThed
B CreuHaJbHBIE XKeJledHble AIIKH ¢ KPbIHIKAMH.

174, PasorpeBaTe ABHratesJb (B 3UMHHX YCJOBUSX) OTHEM KaTero-
pHUecKH samnpemaercs. Pasorpes Halo NMPOM3BOAUTH 3aJHMBKOH B pajua-
TOP TOpsiuel BOABI, a B KapTep — MOAOTPETOr0o Mac/a.

DKCKABATOD JAOMKEH OHTL 00ecleueH CPeACTBAMH MOXKAPOTYIICHHS.
B cayuae BocnjlaMeHeHHs TFOPIOUEro TYLIHTbL €ro BOAOH 3anpeliaeTcs.
[lnamsa ciaeayer TYMHTh ¢ NOMOILBIO OTHeTymuTeNst u 3abpachiBaHHeM
NecKOM HJH 3eMJeil,

17.5. Bo BpeMs OCTaHOBKH CTPeYy 9KCKaBaTopa HYMKHO OTBECTH
B CTOpPOHY OT 3a00f, a KOBLI OHYCTHTh Ha 3eMJ0, KoBII Ha Becy gep-
®arh sanpeiiaercs. B HepaGouee BpeMs 3IKCKABaTOp AOJKEH ObIThb
nocTaBjJeH B 6e3omacHoe MecTo, KabWHa 3aKpbITd, Kaledb OTKJAYEH H
JIBHTaTeJ b BLIKJIOUEH, XOA0BAast U MMOBOPOTHAS YACTh 3aTOPMOMKEHBI,

17.6. Tlpu oGuapyxeHuu B 3a0oe B3pLIBUATBHIX BeILleCTB, HEB3OPBaB-
MKXCA LIMYPOB HMJIH CKBaHH MallMHUCT o0s3aH mpekpaTHTb paboTy H
HeMeJJIeHHO TI0CTaBHTh 00 3TOM B H3BECTHOCTb TEXHHUECKHI HAA30p.

Bo BpeMs B3pHBHBIX PaBOT 3KCKABATOp HALO OTBOZUTB Ha 6e30-
nacHoe paccTosHue ot 3a00s, KOTOpPOe ONpelensiercs TeXHHUECKHM Haf-
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30pom, prMe Toro, aKcKaBaTop HaNo (OBepHYTH CTpesiok B CTOpOHY,
[IPOTHUBONOMOMHYIO MECTY [POH3BOACTBA B3PLIBUBIX paGoT.

17.7. Tlpu nepenBuKeHHH 3KCKaBaTopa Cjelyer CTpesy ycTanasnad-
BaTh CTPOrO 0O OCH ABHIKEHHS, & KOBII ONMYCTHThL Ha BLICOTY He OoJee
0,5—0,7 M oT 3eMJl ¥ NOATAHYThH K CTpeJe.

[Tpn oGopymoBaHHY 3KCKaBaTopa ApardaijHOM CTpeny cleiyer omy-
CTHTh BO3MOXHO HHXKe, a KOBII MOATAHYTb K MsATe CTPEJNbl HA BBICOTY
0,5—! M or 3emJH.

[Tepe/BHXKEHHE SKCKaBaTOpa ¢ HaMOJHEHHBIM KOBIIOM 3arpelnaercs.

TIpu npeofoNeHUW NOABEMOB H Halefel Ha TYCEHHUHLIE 3BEHLA Clie-
Jyer yCTaHaBJHBATH LITIOPHL.

17.8. Ilepexon 3KckaBaTopa uepe3 AOPOXKHble [epee3fbl, MOCTHI
B TpYyObl JONycKaercsl NMocJje NOJYUEHHS COOTBETCTBYIOLLETO pa3peleHys.

TIpoesn sxckaBaTopa noj MNPOBOLAMH HeHCTBYIOUHX JIMHHH 3JeKTpO-
Nepefay TPOH3BOAHTCA B MeCTaX HaIMEHbIUETO MNpPOBHCAHHS IIPOBOLOB
(0oKOJIO OIIOPBI), NMPH 3TOM pacCTosiiiHe MeXAY caMoii BepXHel TOYKOH
BHICTYNAIOWEeH 4acTi MAaIlUUHBI ¥ GPOBOACM 3JEKTPOSUHUYN KoAXKHO ObITH:
npn  HampamenHn mo 20 KB — He MeHee 2 M, npM HANPAXKEHHH
35—110 xB — He meHee 3 M.

17.9. Ocsellledne CTPOHTEJAbHEIX MJIOLIAA0K, I'le PAGOTH BHIOJHSIOT-
CA OJHOKOBLIOBBIMH S5KCKABAaTOPaMH, B TeMHOe BpeMs HOJIKHO ocyie-
CTBJATECS COIACHO TPeGOBAHHAM <«YKasaHUil Mo NPOEKTHPOBAHHIO JEK-
TPHYECKOro OCBelleHHs cTpouTesbiblx naomanok» (CH 81-70).

PagyoMepias OCBEIIEHHOCTH BCEX CTPOHTEIBHBIX IJCWIALOK AOMNK-
Ha GBITh He MeHee 2 JIK.

Ha yuactkax, rie OCBELIEHHOCTb NOMXKHa ObiTh Godee 2 JK, KpoMe
paBHOMEDHOTO OCBEIEHHA YCTaHaBJuBaeTcs pabouee 3/AeKTpPHUECKOE
ocBemienne. HopMer paGouero ocBelleHus NpUBeAeHB! B NPUJOKeHHH 3.

17.10. DneKTpuueckoe OCBelleHHE CTPOHTRNBHBIX NJAOLIAAOK IPOH3-
BOLHTCS C HCMNOJIb30BAHHEM THIIOBBIX TNepPeJABHKHBIX HHBEHTAPHBIX OCBe-
THTEBHHIX VYCTAHOBOK. [l of6lero paBHOMEPHOTO OCBeLleHUsy CTPOH-
TeJIbHBIX NJIOIAA0K CJefyeT, KaK MpaBHJO, NPeAyCMaTpPHBATh:

CBETH/IBHHKH ¢ JlaMIaMH HaKaJHBaBUg — MpH LUHPHHe IJIOWAZKH
Jo 20 M; ocBeTHTeNbHble UPHGOPHI ¢ Jamnamu thna JAPJI — npyu wupH-
He naowaaky go 160 m; npoxek-

TABJNWUILA 23 7opH ¢ JaMOaMM HAKAJAUBAHHSA —

npH wHpHHe mirolanku ot 150 no
Kospduumenr 300 m. IlpumeHeHHe OTKPBITHIX
sanaca rasosapsaanbix JaMIl, a TaKXe OT-
KPBITBIX JIAMI HAaKaJuBaHHA C
Ocperntensaie wE & npoapauHofi Kosi6of, 1A OCBe-
npuGopL 55 [3%x LUeHHS, CTPOMTENbHBIX MJIOMIALOK
§5 |REE, » yvacTkoB He jomyckaercs.
=S |zHE5 MOILHOCTE  OCBETHTENBHEBIX
&8 |FA28  yeraHoBOK JOJIKHA HasHAYATHCA
¢ yueroM xkoabduilneHTra 3amaca,
TposKexTops 1,6 | 1,7 VUHTHIBAIOIIErO CHHXeHNe OcBe-
CBETUNBHUKY 1,3 1,8 UIEHHOCTH H3-33 CTapeHHs M 3a-

I'PA3HEHHA JiaMm. 3HayeHHs1 KO-

Mpumedanne, 3HaueHus Kosd- sc;)cmmneﬂ'ra 3anaca AIs yCcTaHo-
cdbuumenta [HAaHbl AN OCBETHTEJNbHBIX CR —
npubcpos, o4HiLaeMbIX 3 pasa B TOA. BOK HapyXHOro OCBelleHHs NP

BeleHbl B ra6m 23.
17.11. Bcs ocBeriTe/IbHAY YCTAHOBKA HAPYXKHOTO OCBeIleHHA AOJHK-
Ha HMETb HeHTPaJM30BaHIIOe ZHCTANIKOUIOE BKJIOYCHHE # OTKJIIOUEHHE.
OxpanHOe OCBellleRHe JOJIKHO HMETh CaMOCTOATE/bHOe yNpaBJ/eHHe,
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TexHUYECKHE XAPAKTEPHCTHKH M pabouue mapamMeTpsl OAHOKOBIIOBHLIX 3KCKABATODOB
HA FYCEHHYHOM XOAY ¢ ruOKOH noaseckoil pabouero 0GOPYAOBAHKSA

OPHITOKXEAWE I

TabAKWNLOA !}

Mapka KCcKaBaTOpa
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Cpennee yaeansoe kre/oM? { 0,63 0,5 0.18 0,2 0,72 | 0,65 | 0,67 0,82 0,85 0,88 1,25
napjende Ha TPYHT
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TeXHHYECKHE XapaKTePHCTHKH B palboune nmapaMeTps! OJHOKOBLIOBBIX
IKCKABATOPOB C KeCcTKOH nmoaseckoli padoyero 000PYNOBAHKS

TABJAHLUA 2

Cmennoe pabouee oflopynosaHue
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& o> 2 - 2T <}
Magpka =8 = Sx| @ % Y = Paguyc
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4*
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Ha NMHEBMOKOJECHOM H IryCeHHYHOM XO4y

TexXHUIeCKas X3PAaKTepACTHKA SKCKABATOPOB-NMIAAHHPOBIIHKOB

TABJTHUIA 3

[FaGapuTHele pasmeps
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18.4

* Pabouuil npoekT paspaboTaH AHINHIKZHCKHM MalIHHOCTDOHTEALHLIM 3aBoloM u BHWMerpoiimopmameM. MaroTosuTenb - AHAHKAHBCKHE
MalllHHOCTPOUTENbHBIA RAaBON

** lpeanpusatne, paspaboTaBulee PabouH#l NMPOEKT
*** Pafounit npoext paspabGorad JIeHHHrpaACKHM H KaJHMHUHCKHM 3KCKaBaTODHLIMH 3aBOLAMH.

TODHbLIT 3aBOA.

H BbINYCKAKILES SKCKABATOPbLI $TOH MapKH, — DBepasuckHif 3aBoA HOPOXKHBIX MAalllHH.
Haroropuresb — KaJauHAHCKEA 3KcKaBa-



KO3POULHEHTHI UCITOJIB3OBAHKA EMKOCTH KOBIIA (K,)

NPHJIOKEHHE Il

TABJUUA )

ONHOKOBLWIOBOr0O 9KCKABATOPA NNPU YCTPOVMCTBE
BLIEMOK: H HACBINIEH

Tun xesma
. y 0
Eg% 8
apaMas JonaTa SE:"»;:: 23
po 3y GbsaMH Apapnalin ¢ 3yGbsmn [% © 5 [ EE g2
B
TpyHTa SRR GRS
EmkocTy Kopma, m?
0,15—~| 0,5~ -1 0,5 0,4—| 0,5~
0,3 [ I,6 2 [3—-4 10,35 ) (5 2 s | 1,1
0
1 0,9 { 0,0 | 0,85 | 0,85 0,9 | 0,9 | 0,7 gz o'z
1, In 0,8 | 0,8 | 0,8 | 0,8 | 0,8 0,8 0,7 ' '
11, Iim 0,7 | 0,7 | 0,7 | 0,7 | 0,7 | 0,8 | 0,7 | 0,7 | 0.7
v — | o.,65] 0,65| 0,6 | — | 0,65| 0,6 - -
Vv, UM - 0,55 0,565 0,45 - 0,5 0,5 - -
Vi - 0,55 0,565 0,5 - 0,5 0,5 - -

Mpameuanue,

Im, [Im, Illm — rpynos pasphiXJeHHOro Mep3noro rpysra.



Koaddhuunenr ncnoaviopanusn kobma (Ke) OAHOKOBmMOBOro sgrckasatTopa
npH pa3paboTke rpynra B KOTJOBaHAX ¥ TpaHMIEAX

TABJHULUA 9

B kotsnosanax

B Tpanmesx

Tun kopiwa

oGpaTHas NoHaTa

gparcnaiii

a6paTRAg JonOaTa

Fpynna CO CIMIOWHOH €O GIIOUIHOH CC CHIOMECH
C 3Y6bAMR pexyiueHd KpOMKON ¢ 3yObsiMu pexyumei 0 3yObsiMH pexymell KpoMKOil
rpynra KpOMKOﬁ
EMKOCTb «OBina, M7
0,15 {0,25—0,4{0,5— | 0,4 0,65—0,8/6,256—0,4} 0,5—1 0,4—1,1 0,15(0,25—0,4| 0,5— | 0,4 0,65~
0,65 0,65 0.8
! 6,85 v,85b 0,85 0,85 0,85 0,9 0.9 0,9 0,85 0,85 0,85 | 0,85 | u,86
it; v 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 ¢,8 0,8 0,8
1, i 0 0,65 0,7 0,65 0.7 0,65 0,7 0.7 - 0,65 |o0,7 8,65 | 0,7
v - — 0,6 — o —_ 0,65 —_ — — 0,6 — -
Vv, Liim - — 0,5 - - —-— 0,5 - —_ _ 9,5 — —
Vi - - 0,5 — - - 0,5 - - - 0,5 — -

flpumeaanue Im llm [ilu — FPYOOR Pa3pLIX/IEHHOTO Mep3Jsioro rpyHra
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NPHIAOXEHHE [I1

HODMEI OCBEIIEBHOCTH CTPOMTENLHEIX MAOMANOK, yuacTKos paGor ¥ pabounx mect

HauMmeHOBaHHE YIaCTKOB Hapmenbnmias Haockocerb, B kOTOPOH Yposedp NMOBEPXHOCTH, Ha KOTOPHHR
Me n/n ¥ paboumx onepamuil OCBELIEHHOCTD, HopMmupyercs HOPMHPYETCSt OCBEINEeHHOCTh.
JIK OCBEINEHHOCTE HonoaHuTenbHble YKa3aHUS
2 3 4 5
i CTpouTenbHaa nJoulankKa B paliode Opo- 2 opun3osTanbyan Ha ypoeHe seman. Ocpemende IOMKHO
H3BOJACTBA CTPOHTEJbHbIX ¥ MOHTAXKHLIX pa- CO37aBaTbC  OCBETHUTEAbHLIMH Npubopami,
Got VCTAHOBJICHHBIMH He ieHee 4YeM C ABYX CTO-
POH oCBelaeMOfi IIJIOHIaAKH. OcCBeUIeHHOCTh
¢ KaXiofi M3 CTODOH YCJOBHON BepTHKaAb-
HOfl MAJOCKOCTH. Hepecekaroniell nJoliagKy »
IPOH3BOJNLHOM HANpPaBJAcHHH, J0JXHa ObITh
He MeHee 0,5 ax
2 ABTOMOGHABHEE AOPOTH Ha CTDOHTENb-
#oll nJouiagke NPH HHTEHCHBHOCTH JBHXe-
dHS B O6OMX HanpaBlleHHaX B | 4:
6osiee 400 Mmamus 3 > Ha yposHe 3emJan
oT 200 no 400 mawmHg Y To xe
Menee 200 mailuus 0,5 > >
3 3eManHsle paboThl, OPOH3BOLHMBIE CY- 10 Bepruranbran (co Ilo Bceit BbicOoTe 3a60st € NO BCell BhICO-
XHM Cnoco6oM 3eMJepPoiiHbBIMH H IPYTHMH CTOPOHHE MalIMHECTA) Te PAa3rpys3kKku
MeXaHH3MaMy, KpoMe YCTpolicrBa TpaHued
H IJaHHPOBKH b Copnsonranbuas To xe
4 YcrpolicTBO TparHllelt Adn (YHAAMEHTOB, { 10 » Ha ypoBHe TpaHIeRn
KOMMYHUKanu# v T. I. 10 Beptukanbrasg To xe
5 PaGouas naomanka:
Kapbep 2 Fopusonranspas Ha ypoBHe NHa Tpauiied
6ypoBhle paGoThl 10 Beptuk anbHas [1o Bcelt mRiCOTE
sadod 10 *

Ha ypoeHe nojouiBn 3atos
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