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BBEJEHME

HoarospemenHas nporpaMma MeJIHOPAUMH 3eMeJb
npeaycMaTpuBaer JajbHedulee pacuupenne macutabos
MEJIHOPATHBHOrO CTPOUTERABCTBA H COBEPUICHCTBOBAHHE €ro
opranudaunu. K 2000 rony 8 PCO®CP naowann MeaHopu-
POBaHHLIX 3€MEJb NPEAYCMOTPEHO YABOHTb M AOBECTH A0
18—19 maH ra.

Yeneuwinoe BuIOAHEHHE MOCTAB/EGHHBIX 3a1a4 MOXKET
OBITH IOCTHIHYTO TOJbKO NPH YCJIOBHH NPUMEHEHHS palHo-
HaJIbHOH OpraHM3aund Tpyaa, MepefoBOd TEeXHOJOrHH
NPOK3BOACTBA PaboOT H BLICOKOMPOH3BOANTELHBIX MalIHH
H MEXaHH3MOB.

BHeapenue nporpeccHBHON TEXHOJOrHH H HOBOH TeXHH-
KH B MEJHOPATHBHOM CTPOHTENbCTBE ABJASETCA OCHOBHLIM
YCJAOBHEM JJ1 POCTA NPOH3BOJAHTENBHOCTH TPYAa H COKpa-
LIEHHA CPOKOB CTPOHTENBCTBA, a4 TAKXKE YJAYHUIeHHS YCAO0-
Buit Tpyaa mexauusaropos. Kpome toro, 6onee Beicokas
NPOH3BOJAUTENBHOCTh TPYAd HA MeAHOpaTHBHLIX paborax
AOCTHFAeTCH 3a CHET KOMILIeKCHOH MeXaHH3auHH, pauHo-
HAJILHOH TEXHOJOrHH ¥ COBePLIEHHON OPraHH3alHK IPOH3-
BojacTBa pabor.

B wnacrosimee spema B HeuepHo3demHO# 30He cTpaHbl
NMPH OCYIEHHH H30LITOUHO NMepeyB/IaKHeHHbIX 3eMeb NPH-
MEHSIIOTCA 1BA OCHOBHBIX CN0Oc0o6a OCYUICHHS: OTKPbITHIMH
KaHalaMH H 33KpbiThiM JpPeHaXKeM.

Texnonorust CTPOHTENLCTBA OTKPLITHIX KaHAJNO0B 006YyC-
JIOBJICHA BBINOJIHEHHEM KOMILIEKCA TMOATOTOBHTE/bHbIX
MEpPONPHATHH, CNOCOGAMH OTPLIBKH Pycesl KaHaloB H pas-
paBHHBaHHA rpyHTa. CoOBepIIeHCTBOBAHHE TEXHOJNOrHH
pa3paboTKH H Pa3paBHUBAHHA TPYHTA CYILECTBEHHO BJIHS-
€T Ha nopbliieHHe o6bema 3eMJasAHbIX pabor.

Ocyuwienue ceabcKOX03saHCTBeHHBIX yroaunit 8 Heuepho-
EMBE NPOUIBOANHTCSH NPEHMYLIECTBEHHO 3aKPHITLIM ApeHa-
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KeMm Kak Haubosee nporpeccushuim cnocoGom. Ilosromy
B MEJHOPATHBHO-CTPOHTENbHBIX OPraHH3aUMiX, MPOeKT-
HbIX H HAYUHO-HCCAELOBATENBLCKHX HHCTHTYTAX yaeaseTcd
3HAYHTENbHOE BHUMAHHE COBEPUICHCTBOBAHKIO TEXHOJOIHH
W OpraHu3auun paGor no ycrpoicrsy apenaxa. HMcnoib-
30BaHHe KOJJIEKTHBHOrO H GpHragHoro noapsia, noTouHo-
KOMILJIEKCHOIO MEeTO/ia NPOH3BOJACTBA NOAIOTOBHTE/bHBIX
H CTPOMTEAbHBIX PAabOT MO3BOJSIET YAYHIIHTL YIpaBJjieHHe
TEXHOJOTHYECKHM MPOLECCOM CTPOHTENbLCTBA APEeHaKa, no-
BBICHTb 3Q(EKTHBHOCTL KOHTPOJISI KauecTBa YKIAAAKH H
BHIPA0OTKY APEHOYKJIAAYHKOB.

AKTyaJlbHbIM BOINPOCOM SIBASIETCA MEPEXOA MEeJHOpa-
THBHO-CTPOHTE/IbHbLIX OPraHH3aUHH HA KPYJIOrO0BOE Npo-
H3BOACTBO paboT, HTO 1O3BOJISET COKPATHTb CPOKH BBeje-
HHSl MEJHOPATHBHBLIX CHCTEM B 3KCIVIyaTauHio, pABHOMEPHO
HCNOJIL30BATH TPY/AOBBIC PECypchl H MEJHOPATHBHYIO TeX-
HHKY B Te4YeHHe roja.

B kaure 06061eHbl AOCTHKCHHA MEJHOPATHBHOH HAYKH
H MPOH3BOACTBEHHOrO ONbITA, METO/Lbl OPFaHH3AHH MEJIHO-
PAaTHBHO-CTPOHTENbHBIX paboT, TEXHOJNOrHYECKHE CNOcolbl
MX NPOU3BOACTBA H 3 (PEKTHBHBIC BAPHAHTH KOMILIEKCOB
MALIHH H MEXaHH3MOB.

ConepxaHHe KHHIH TIOATOTOBJEHO B COOTBETCTBHH €
TEMATHYECKHM IaHOM H nporpammoii Kypca «Opranusa-
LUMA H TEXHOJOrHsi NPOH3BOACTBA MEJNHOPATHBHBLIX pa-
G6oT», yTBepXkKAeHHbiMH [ocCyaapcTBEHHBIM  KOMHTETOM
CCCP no npo¢eccHOHANbHO-TEXHHUECKOMY 00pa30BaHHIO
30.06.86 r.

OcHoBHble 3aaui Kypca «Opranu3aiHts H TEXHOJOTHs
NPOM3BOACTBA MEJIHOPATHBHLIX paboT» — o0yunTh Oyay-
UIMX MAUIHHHCTOB JIPEHAXKHLIX MalwWH Hanboaee 3ddek-
THBHBIM NPHEMAaM OPraHu3allHK Tpyaa, HCIONb30OBAHHIO B
paboTe MEpefoBbIX AOCTHKCHHH HAayKH H TEXHHKH A
NOBLILIEHHS NPOH3BOJAUTENbHOCTH TPYAd, SKOHOMHH Ma-
TepHAJAbHBIX H TPYAOBLIX PECYpCoB. YuyallHecst AOJKHbI
YCBOHTb TAKHE MOHATHA, KaK «NPOH3BOAHTENbHOCTb TPY-
Aa», «cebecToMMOCTb paboT», «Xo3pacyer», «KOJJIEKTHB-
HbIA NOAPSA», OBJAANETb 3HAHHAMH [0 BOMPOCAM TeXHO-
JIOTHH MPOM3BOACTBA MEJHOPATHBHBIX paboT W crnocobam
OpPraHH3alHK CTPOHTENLCTBA HA OOBEKTax H B MeJHopa-
THBHO-CTPOHTEJbLHLIX OpraHH3auHsiX.

B peayabrare ocsoenusn npeamera «Opranusauus M
TEXHOJIOTHA MPOH3BOACTBA MEJHOPATHBHBLIX paboT» Ma-
WHHHCT APEHAXKHOH MAlKHHbL 5-T0 pa3paaa J0JKeH 3HaTh:
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HA3HAYEHHE M YCTPOHCTBO FOPH3OHTANBHOIO ApEeHaXkKa
ANs MEJIHOPALHH CeNbCKOXO3AHCTBEHHBIX 3€Meb;

TEXHOJIOPHYECKHE KapThi Ha CTPOHTEJNbLCTBO JAPEHaXKa;

BHbI paboT, BHIMOJHEHHBIE APEHAXKHBIMH MAUIHHAMH H
ryCEeHHUHBIMH KpaHaMmH;

OPraHH3aUHIO H TeXHOJOTHIO CTPOHTENLCTBA APEeHaxa,
METOAbl H CNocoObl KOHTPOJSl €ro KauecTea,

TEXHHYECKHE TPEOGOBAHHUA K KAYECTBY BHINOJHAEMBIX
paboT, ApeHaxHbiM Tpyb6am, apmatype H 3aUHTHO-(PHIbL-
TPYIOULHM MaTepHajiam;

OCHOBHbI€ CBEJICHHS M0 TeO/e3UH H MEJIHOPALHH.

Faasbr 1, 3, 8 nanucaHbl Kaua. TexH. HayK ApreMb-
eBoi 3. H., BBeaenne W ra1. 5, 6, 9 — kaun. Texu. nayk Eau-
3apoau‘zf B. A, rn. 2, 4, 7 — gaua. texn. nayk Jlykames-
ko Il. K.



FrMMABA 1

OCHOBHbIE CBEAEHMSA NO FEOAE3UM

§ 1. Feogeauveckue paborel
B MEeNnMOpPaTHBHOM CTPOMTENbCTEE

Feopesnss — nayka, usyqaomwas ¢Gopmy H pasmepsl
noBepxHocTH 3emau. [lpeamer reosesun Bxawuaer MeTobl
H3MEPEHH TOPH3OHTAJNbHBIX H BEPTHKAJbHLIX JHHHH H
YIJIOB HA MECTHOCTH NPH MOMOUIH CHEUHATbHBIX Fe01e3H-
YECKHX NPHOOPOB, 06paboTKY Pe3y/bTaTOB HAMEPEHUH, MO-
CTPOEHHE NJAAHOB, CXeM, npodujei u Kapr.

Pe3ysibTatsl reoe3HuecknX H3MepeHuii Henoabayres
NPH PelICHHH 3a31a4 CEeJNbCKOXO35HCTBEHHOPO, TPAHCNOPT-
HOTO, MXHJAHULHO-OBITOBOrO H MEJHOPATHBHOTO CTPOHTEb-
CTBA.

leonesnueckne paboThl NPHMEHSIOT IPH NAAHHPOBAHHH
HOBbIX H YNOPAMAOYEHHH CYUIECTBYIOUIMX FpaHHIl 3eMJie-
NOAb30BAHHH, BbLISBJICHHH HOBBIX 3€ME€b AJSi CEeNbCKOXO-
35IHCTBEHHOIO NPOH3BOACTBA, H3AMEHEHHH KOHTYPOB M0Jei
H YYacCTKOB, CTPOHMTEJNLCTBE AOPOr, 3AaHHH, YCTPOHCTBE
MEJIHOPATHBHLIX CHCTEM M COOPYXKCHHH, PeryJHpoBaHHH
pek. Jlo nauana mMeaHOpPAaTHBHBIX paboT HA 0ObEKTE WJIH
YHdCTKE COCTaBJAAIOT NPOCKT MeJAHOPAUMH € yueToM Beex
ocoGeHHOCTeH (rpanuil, peabeda, ruApOreoOriHyeckoi M
MOYBEHHOH XapaKTePHCTHKH W APYruX nokaszareaeit). las
BbifiBJIEHHA 3THX 0COOEHHOCTEH HA O6BEKTE MPOBOAAT KOM-
(VIEKC Fe0e3HUYECKHX H3bICKAHUH, B OCHOBE KOTOPLIX JIeXKaT
H3MEpeHHs.

K reosesnyeckum paGotam B MeJHOPATHBHOM CTPOH-
TeNbCTBE OTHOCATCH: CHEMKAa MECTHOCTH, BHIHOC MPOEKTa
B HATypy, TPACCHPOBKA [IPeH H KaHAJOB, KOHTPOJbHOE HH-
BEAHPOBAHHE JHA KaHAJOB, JIPeHaXKHbIX TPyGONpPOBOLOB
H COOPYXKEHHH.

CheMKa MECTHOCTH NS COCTABJACHHS NMPOEKTa MEJHO-
pauMy y4acTKa HiaH 06beKTa NpoOH3BOAHTCA FEOAE€3HUYECKH-
MH OTPSAdMH.



B cooTBeTCTBHH C NPOEKTAMH MEJHOPALUHH BbINOAHAIOT
paboThi N0 BLIHOCY B HATYpPy OCHOBHBIX OCEH COOpYKeHHH
MEJHOPATHBHBIX CHCTEM. DTH paGoThl BKAOYAOT pa3tuBKY
Ha MECTHOCTH FPAaHHIL y4acTKa H J1econoaoc, pasGuBKy M-
KeTayka Mo TpaccaM OTKPBITOH CeTH, 3aKpbIThIX KOJJIEK-
TOPOB H JAPEH, H3rOTOBJCHHE H 3aKJAAAKY CTPOMTEAbHbLIX
penepos, TeXHHUYECKOEe HHBEJHpOBaHHe no tpaccam. [lo-
CJAE/IHee BKJAOUAET MPOJOKEHHE HHBEIHPHLIX XOA0B AJS
IPHBA3KH CTPOHTEAbHLIX PENepoB K MEAHOPATHBHBIM CH-
cTemMaMm, HHBEJHPOBAHHE M0 NHKETHBIM KOJAbIWIKAM Tpace
OTKPBITOH H 3aKPHITOH OCYIIHTEALHBIX CeTeH, HHBeAHPOBa-
HHE NPOAOJbHBIX H NONEPeUHbIX NpodHael KaHaNoB U Ape-
HaKHBIX TPYOONPOBOAOB.

[Ipn reonesnyecknx HAIMEPEHHAX HENOJAb3YIOT OCHOBHBIC
eAHHHUB MexayHapoaHoH cHeTeMbl eAMHUIL. B 310l cuere-
Me 33 €AHHHLY AVTHHBI TPHHAT MeTP (M) H €ro NpOH3BOAHBIE
(kuaomerp — 1000 m; meuumerp — 0,1 M; canTumerp —
0,01 m; mpaanmerp — 0,001 m; mukpomerp — 0,001 mm).
[Ta0CcKHe yriibl B reoie3nyeckoi npakTHKe H3MepSIoT B rpa-
pycax.

§ 2. Teope3nyecKkne MHCTPYMEHTHI

leoae3anueckHe HHCTPYMEHTH HCMOAb3VIOTCH MPH Bbi-
OJHEHHH OCHOBHbLIX BHAOB re0Ne3HUECKHX paloT: cbeMmKa
MECTHOCTH, H3MEpPeHHE AJHHBI, HANPABJACHHHA, BHICOTHbLIX
OTMETOK TPacc KOJIIEKTOPOB, APEH, KAHANOB H HAHECEHHE
HX HA [J1aH; H3MEPEeHHe FOPH3OHTAJNbHLIX H BEPTHKAJbHBIX
YTJIOB.

Mepuasa nedTa npeanaznayeHa Aas H3IMepeHHs
JHHHIA HAa MECTHOCTH, ee AjaHHa 20 M, WHpHHA — 25 MM,
Konitbl MepHOit aenThl oopmieHsl B BHAE Kplukos. Tou-
KOH OTCYETA CAYMHT IUTPHX, COBNAAAIOWAA ¢ BLIPE3OM
(BHYTPeHHEeH yacTbio Kpouka, puc. 1). [lesenus na aente
HaHeceHbl yepes Kamabie 10 ¢M H OTMEUEHBI CKBO3HBIMH
OTBEPCTHAMH 110 €€ OCH, MoJAyMeTpbl 3adHKCHPOBAHbI Ja-
TYHHBIMH HJH aJIOMHHHEBBIMH 1naiibGamu, MeTpbl — me-
TANIHYCCKUMHE NAACTHHKAMH C OTIUTAMNOBAHHBIMH HAa HHX
wndpamu. Jas yao6erBa paGoThi M MEPEHOCKH JCHTH B
PAa3BEPHYTOM BHJE K KOHUAM €€ NMPHKPEIVIeHbl ABE PYUKH,
IIpu XpaHeHHH H TPAHCNOPTHPOBKE JIEHTY HAMATHIBAIOT Ha
CNelHanbHoe Koubuo anamerpom 200 MM ¢ mAaCTHHKaMH-
3axumamu. OTBEpPCTHA HA KOHLAX NJAACTHHOK Mpe/HasHa-
YeHB! NJA 3AKPeNnJeHHS JIEHTHI B CBCPHYTOM [OJOKEHHH
¢ NOMOLLLIO 60ATA HAH BUHTA. B KOMNJAGKT JeHTH BXOAAT
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Puc. 1. Craabnasi mepuan aenra:

G — PAcCTOSIHNE MCARY Bupesamu (wrpuxami) 20 s, 6 — paccTonnne 0
TOYKM OTCHeTa — 12,3 M

CTaNbHBIE IUNUIbKH, KOTOpbie A YA06CTBA MEPEHOCKH
ONEBAIOTCH HA CMElHaJbHOE NPOBOJIOYHOE KOABLO.

PyaeTka HCNOAL3YeTCH A/ H3MEPEHHH KOPOTKHX |
paccTosiHMii M Koraa He Tpebyercs GOJbWOH TOUHOCTH.
B reonesuueckux paborax npumensiior 10- u 20-merposbie
METaJJIHYCCKHE PYJNETKH. _

OCHOBHBLIMH TIPH reOAe3H4ecKHX paboTax ABJIAOTCH
CAOMKHBIC ONTHYECKHE IEeOIe3HYECKHE HHCTPYMEHTLI: H H-
BEJHP U TEOLOMNHT. |

C noMOULBLIO HHBEAHPA ONPEAENAOT NPEBLILIEHHE OAHHX
TOYEK MECTHOCTH OTHOCHTEIbHO ApYyrux. Huseaupb pas- |
AENSIOT HA BHICOKOTOUHbLE, TOYHbie W Texnuweckue. TIpw
MEeJHOPATHBHBLIX PaboTax HCNOAL3YIOT TEXHHUECKHE HHBE-
aupbl mapok H-10, 2H-10J1, H-10K # H-10K/JI. Tounocts
TeXHHYECKHX HHBEJHPOB APYrHX MapoK JOMNYyCKaer no-
rpewnocts 10 MM Ha | Km aABO#HHOrO x0aa. JIBOAHBIM X0OA0M
HA3bLIBAIOT 1IPOJOXKEHHE Brnepea W o6paTHO Mo TOH Ke
Tpacce.

HuBeAHP COCTOHT W3 3PHTENLHOH TPYObl, LHAHHADHYE- |
CKOr0 YPOBHSl, HABOASALLIKHX H 3aKPENHTEAbHLIX BHHTOB.
VCTaHABAHBAETCH HWUBEAHP HA KapOOJHTOBYIO MOACTAB-
Ky — Tperep, uepe3 KOTOpPbIA HPOXOAAT TPH MOABEMHBIX
BHHTA (puc. 2, a).

X0/ BHHTOB PEryAHPYeTCA LHAHIIPHYCCKHMH raiKaMH. |
Huseaup KpenuTesi K rojloBKe WTaTHBa (TPEHOXKHHKA)
CTAHOBLIM BHHTOM, KOTOPBHIH BBHHUHBAETCH BO BTYJAKY Npy-
KHHHOH NAACTHHKH.
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T e
‘Pawanmi

Puc. 2. Hupeanp HI':

a— obmun  sux: [ — BRNT
NoAbEMHuLA, 2 — Tperep; & —
BRTYaKa; 4 — Kpyramit ypo-
BeHb: § - BHIT PEryJaHposoy
HBIR, 6~ IHARRAPHYCCKHT
vposens; 7 - ob6nexrin; &
spuTeaAbHan Tpyba; 9 Kputin-
Kd € MCHPABHTCALHLIMI BHII-
ramu: [0 — goasno, [l —
okyaap; 12 — ayna, [3 — kopobka; I4  nasoasumit RUHT, 15 — Bryana;
[6 — pTYAKA CTAROBOTO BHUTA; [7 — DpYXMBAULAN NAACTHHKA; 6 — noae
ipenns uuseanpa: / o COBMEIICHHRC KOHIM IRARHAPHICCKOrO yposmst; 2
pefika; 3 - OCh CCTKH HHTCR

Jlasi npuOGAH3HTENBHOR YCTAHOBKH HHBEAHPa B pabouee
NOJIOXKEHHE HA Tperepe CBepXy YKPEIVIeH KPYTJbii YPOBeHb.
3pureabuas Tpy6a HUBEJHPA COCTONT U3 OOBEKTHBA H OKY-
JSIPHOH 4aCTH, CMOHTHPOBAHHBIX B KPyrJiOM MeTaJlinye-
ckoM Kopnyce. Ha xopnyce 3puteashoi TpyObl HMEIOTCH
JAKPENHTEeAbHBIH # HABOAAWMH BHHTH. C MOMOLLLIO HABO-
asero BUHTa Tpyba nepemeliaercss B rOPH3OHTaJbHOH
na0ckoeTH. B GOKOBOH 4acTH KOpryca 3pHTEAbHOH TPyObi
YKpemieHa KopoOka ¢ HHAHHAPHYECKHM KOHTAKTHBIM YPOB-
HeM. YpoBeHb HHBENHPA NOMEUIEH B ONpasy, Yepe3 KOHEIL
KOTOPOH NPOXOAHT HCMPaBHTEALHBLIH (MHKPOMETPCHHDIH )
puHT. [loa KOpoOKOi YKPenaeHo poaoaroBaToe y3koe 3ep-
KaJa0, OoTpaxaioulee nysbipeKk ypoBHA.



B 3pureasuoft TpyGe nomewtaercs cerka nurei. Oua
npeacrasaser COG0R MAACTHHKY, HA KOTOPOH HAHECeHb! 1Ba
B3AUMHO NEPNEHANKYAAPHBIX TOHKHX WITPHUXA (KPECT HH-

Teit) H ABa AOMOAHHTEJAbHBIX FOPHIOHTAALHBIX LITPHXA AAS |

Hamepennsi paccrosuuil. Cerka nepemellaeTca ucnpasu-
TeAbHBIMH BHHTAMH, PACTIONOKEHHBIMU NOA KpblluKo#. Pe3-
KOCTb BHAHMOCTH CETKH HHTEeN AOCTHraercs BpalleHnem
KOJibLLA.

Kpome HHBEAHPOB, HMEIOULHX YPOBHH, NPHMEHSIOT HH-
Beanpbl THna H-10K ¢ komnexcaropamu, asToMaTHYecKH
NPHBOAAIIHE OCh 3PHTEJbHOH TPYOLI (BH3HPHYIO OCb) B
FOPH3OUTANBHOE NNON0XKEHHE. ITH HUBEAHPLL Gosee y100Hbl
B pabore.

Hupeanposanne npou3BoAHTCH No peitke, sxoasiueit B
KOMMACKT 060pyroBanus K HUBeanpy. las noayyesus yer-
KOro u3obpaxeHnus peiikn BHYTPH TpyObl pacronoxena
dokycHpyowas JHH3a, nepeiBHraeMas pH NOMOUH Kpe-
MaJbepHoro suHTa. B MOMeHT oTcuera no peiike kpasi ny-
3bIPbKa YPOBHA A0 HbL OBITL COBMELLIEHB, 4TO AOCTHrAeT-
C5 MEePBOHAYAIbHO BPALLCHHEM OABEMHBLIX BHHTOB, @ B MO-
MEHT OTCYETa — BPALLeHHEM PEryJHpYIOLIero 3jieBailiou-
Horo suHTa. I'pybas Hasoaka TpyOn Ha pefiky NPOH3BOANT-
CHl C MOMOULBIO LLeJTHKA C MYLIKOH, TOYHAA — MHKPOMETPeH-
HbIM BHHTOM MNOCJe NPeABapHTEeNLHOr0 3akpenjeHus 3a-
KHMHOrO BHHTA. :

Huseaup 2H-10J1 B otanune or oObiMHBIX CHAaGXKeH ro-
PH3OHTaAbHBIM Kpyrom ¢ aumGoM. Buauphas och npuso-

AHTCA B TFOPH3OHTAABHOE MNOJIOMKEHHE IIPH NOMOUIH UM~

Jaunapuyeckoro yposusa. Llena pesenns aumba 1°.

[pu paborax Ha 06beKTax MEJHOPAUHH [IPHMEHAIOT
CKJIA/IHble CTAHAAPTHBIC HUBCAUPHOIE PEUKU ANNHOR 3 n 4 M.
Oun npeacraBasior co6ofi 6PYCKH JABYTABPOBOro CEUeHH s
wupHHo# 8—10 cm, Tomumuon 2—3 mm. HMarorasausa-
0T peHKH M3 AepeBbeB XBOMHLIX NOPOI HAH M3 mMaacTMac-
CHi g(ouuu peex OGHTH Keae3nbiMy naacTuHkamu. Ha kax-

A0# H3 CTOPOH HHUBEAHPHON peilkn Ha GeaoMm doHe HaHe-

CeHbl CAHTHMETPOBLIC JIeeHHA: HA OAHOH — YEepHOro, Ha
apyroit — Kpacsoro usera. [lo usery aesenu#t oaxa cro-

poHa pefikM HasbiBaeTcds uyepHoil, aApyras — kpachoi. Ha
yepHOH cTopoHe (JHIEeBOH) TPEXMETPOBOH pelikH AeaeHHA

sospacraor ot 0 10 300 cm. Hyas coBnanaer ¢ natkoi pei-

KH — TOPLOM XKeJe3HOH naactuuku (puc. 3). Llena aneae-

HHA peiikH (6enol u yepHOl WM KpacHOM) AJR TexHHue-
CKOro HHBeAHpOBaHHA pasHa | oM. JFru aesenus o603Ha-
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UeHBl HEePeAVIOIHMHCA MOJOCKAMH Yep-
noro (kpacuoro) u Gesoro usera. [Has
06GJeryeHHs OTCYETOB B KaXKAOM JeIHMET-
pe nepsbie 5 CAHTUMETPOBLIX JeNeHHH
oOneanusorTes B Buae Oyksol E. [leuumer-
pul o6o3navenbl UHPpPaMH, HAHECEHHBIMH
A [epPeBepHYTOM BHIE, TaK KaK 3pHTE/b-
Has Tpyba nHBeaKnpa naer obparHoe H3io-
Opaxenue.

O603HayCHHE NCJEHHH HA KpacHOM
CTOPOHE PeHKH Ha4YHHACTCA OT IPOU3-
BOJLHOTO HHCAA, a HE OT HYyAsl, KaK Hd
"epHol. PasnocTs OTCYETOB MO ABYM CTO-
poHaM PeHKH SABJAACTCH NOCTOAHHOH Be-
JHMHHON H CAYIKHT KOHTPOJABHBIM HHCIOM
NPH BBIYHCTEHHSX.

Orcuersl M0 peHKe CHHMAIOT MO Cpei-
HEH HATH 3PUTEJIbHOW TPYOBl HUBEaHPa B
vuaaumerpax. Tak, orcuer no pefke
(¢m. puc. 2) pasen 1257 mm. Jlo nadana
paGor HapsiAy ¢ MOBEPKaAMH HHBEJIHpPA
NOBEPACTCH TOYHOCTL ACJNCHHA HA pEHKe
(nonyck 1 MM), NEPHCHAHKYJIAPHOCTD
(IITKH PEeHKH ee OCH.

Jlast yCTAHOBKH reofe3ndyecknX HH-
CTPYMCHTOB  [PCAHA3HAYCHDBI Wrarusot
(TPCHOKHHKH) ¢ ACPCBAHHBIMH HJH Me-
FAATHUCCKHMH  PA3ABHKHBIMH  OlIOPAMHA.
OCHOBHBIMH AETAAAMH WITATHBA ABARAIOT-
CH: FOJOBKA, HA KOTOPYIO YCTaHABJIWBA-
CTCH HUBEJHP, CTAHOBOH BHHT, 3aKpen-
ASIONIUA HUBEAUD HA NJAOCKOCTH TOA0B-
KH, ONOPBl MTATHBA C PA3JABUKHBIM YC-
(PORCTBOM H 3AXKHMOM, METANIHUECKHE
HAKOHEYHHKH HA Onopax wratusa s
{AKPeIJIeHHsl €éro B 3eMJe.

Teonoaut sasaserca Hanboace
CAOKHBIM | FCOAC3HMCCKHM  HHCTPYMCH-
oM. B MeaHopaTtHBHOM CTPOHTENbLCTBE
NPUMEHSIOTCS  TEeXHHUECKHe ONTHUeCKHe
FEOAOANTEI, npeanasnavenyibe aas  H3-

Puc. 3. Huseaupnas peiika:
4 4YepHas CTOponA; 6 — Kpacuas ¢ropoHa




MEPEHHSI FOPH3OHTAJbHBIX H BEPTHKAJLHLIX YIVIOB, pac-
CTOSAHHH HA MCCTHOCTH.

OcHoBHbie y3Jbl Teopoanta (puc. 4): Tperep, ropu-
30HTA/IbHbIH H BePTHKAJbHLIH KPYrH, apureabnas tpyba.
Tpeeep pa3zbeMHO COEHHEH ¢ BEPXHEH 4aCTLIO TEON0JHTA
3aKpPENnUTeJbHbBIM CTAHOBBIM BHHTOM, HMEET TPH [I0ABEM-
HBIX BUHTA. [OPH3OHTANBLHBIA HEMOABHUMKHLIH KPYI CO wIKa-
Jon ot 0 no 360° naswiBaerca aumbom. Ha nenopasuxHom
Kpyre 3akpeiJieH BTOPOH BpalLaiOUHHCA KPYr C AeJeHHsi-
MH, Ha3biBaembit aaudadod. Ha annaane umeercsi yerpo-
CTBO A orcueroB no aumby. JIumb6 # anmpana cocras-
JAHI0T TOPH30HTAJIbHBIH KPYT TEOA0JANTA. 3pHTeabHas Tpyba
BpallaeTcsd BMECTE ¢ aJHAal0H B FTOPH3OHTAJABLHON U B Bep-
THKaJIbHOH TJIOCKOCTSIX BMECTE C BEPTHKAJbLHBLIM KPYrom
TCOAO0AHTA. BepTHKaAbHBIH KpPyr, KaK H FOPH3OHTAJbHBIN,
COCTOHT H3 HEMmoABHKHOrO AumMba H BpalLAOLICHCH aJin-
Aaabl.

3pureasnas Tpyba TEONOJHTA COCTOHT H3 OOBEKTHBA,
OKYyJsipa, KoJiblla VISl BPAUICHHS OKYJsipa, 3aKpenuTeb-
HOTO W HABOAAULEro BHHTOB. JlJA M3MCPEHHSI BepPTHKaJb-
HBIX YIVIOB NpeiHa3HA4YeH BepTHKaJbHLIH Kpyr. Aaujana
BEPTHKAJIBHOIO KPyra KeCcTko coellMHeHa ¢ TpyboH H Bpa-
uLaercsa smecre ¢ Hed. JIMMO M anuaana 3akpbiThi KOXKY-
XOM, Ha KOTOPOM YCTAHOBJICH LHJHHAPHYECKHH YpPOBEHb,
peryJaupyeMblii MHKpoMeTpeHHbiM BHHTOM. [lasi npuBeje-
HHSl OCEH H IVIOCKOCTH TEOMOJIHTA B FOPH30HTAJIBHOE HJM
BEPTHKAJNbHOE NOJIOKEeHHE
npeaHas3navyeHbl YPOBHH — K-
JUHAPHUECKHEe W Kpyrabie. Ha
TeXHHuyeckom Teoaoaute T30
YCTAHOBJEH OAMH UHJIHHIAPH-
UecKkuH yposenb. Hekoropoie
TEOJOJUTHE CHAaOKeHbl ABYMHA
UHAHHAPHYECKHMH  YPOBHSIMH

Puc. 4. Teopoaur:

I — rperep; 2 — noahemunie BHHTH,
3 - ropusonTaALHLA Kpyr; 4 — OKyanp;
5 — apureabnan Tpyba; 6. 7 - pwasoas
HIHA W 3AKPenHTeALUBt  BuuTW, & —
o0NeKTHB 3puTeALHOR TpyOu; 9 — mep-
THKAABHLR Kpyr; [0 — 3akpenureabini
BHHT, 1] — UHAWHAPHNCCKHEB  YPOBEHH
Hd aaAMAane TOPHMIOHTAARNOIO Kpyra;
12 — cTanoBOR  3aKpelnHTCALHLINA  BHHT
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st OBICTPOI YCTAHOBKH HX B pabouee nonoxenue. Ypo-
BeHL  COCTOHT H3  aMnyJabl, onpasbl  (IHAHHAPHUYECKOTO
WA KPYFAOTO KOPHYCd) W PeryJHpoBOMHOr0 NpHCnocoo-
JACHHS. AMIYAY H3FOTABAKBAIKOT H3 MOJHOIEHOBOro CTEKAa,
BHYTPL €€ 3aJAHBaIOT 3PHUP HIH ITHAOBLIH CIIHPT TaK, YTO-
OBl OCTANCS Ny3bIPeK BO3AYXdA, KOTOPLH BCerja 3aHuma-
OT  BEPXHEC [OJOXMeHHe B amnyae  (HyJb-NYHKT).

[MaockoeTh anuaaasl NPHBOAHMTCH B TOPH3OHTAJbHOE
NOJIOKEHHE N0 KPYIIOMY H IHJAHHAPHYECKOMY YPOBHAM
¢ NOMOLIBIO TPEX NOABEMHLIX BHHTOB. YPOBEHL yCTaHAB-
JUBAIOT 1O UCHTPY OAHOBPEMEHHLIM BpalLeHHeM JABYX
NOABEMHBLIX BHHTOB. 3aTeM, Bpalllas aJaulany, yCTaHaBH-
BAIOT YPOBCHbL [10 HANPABJCHHIO TPETLErO BHHTA W NIIPHBO-
JAT NY3LIPEK BO3AYyXa YPOBHS CHOBA B HYJb-NyHKT. Ecau
Ha TEOJOJHTE YCTAHOBJACHL ABA UHIHHAPHYCCKHX YPOB-
51, TO BHAYaJ€ BHIBOASAT B HYJAb-MYHKT MY3bIPCK OAHOrO H3
HUX ABYMS MTOABEMHLIMH BHHTAMH, @ TPETHLHM BHHTOM yCTa-
HABJAHBAIOT NMY3bLIPEK BTOPOrO YPOBHS.

B Me/HOpaTHBHOM CTPOHTENLCTBE, KpPOMEe H3MepeHHs
FOPH3OHTAJNbHBIX YIJI0OB, KOHTYPOB YYACTKOB, BbICOT H Tpe-
BLILLIEHHH, HEOOXOIMMO H3MEPSITh PACCTOSHHSI HA MECTHO-
cti. Mcnosb3oBanne mepHoi Jentsl Tpebyer GOAbIINX YCH-
Jnit 1 3aTpar Bpemenn. Jlas 66ICTPOro HaMepeHus paccros-
Wi onTHYecKHe npHGopsl cHaGxxenst darsbromepamu. Hu-
THAHOH JaJIbHOMEDP B 3PHTEJNBHOH TPy6e TEOAONNHTA HJIH HH-
pesnpa oOpasyeTrcs Jiyuamu, MPOXOASIUIHMH uepe3 nBa
aNbHOMEPHBIX TOPH3OHTAJIBHBIX IITPHXA CETKH HHUTEH M
Y3JIOBYIO TOYKY OOBLEKTHBA 3pHTEALHON TPyObl. [1pn n3me-
PEHHH PACCTOAHUE HA OIHOM KOHIIC JIHHHH YCTAHABIHBAIOT
TEOAOJHT, HA APYrOM — pEiiKy. 3pme.nbuy|o Tpy6y naso-
JAAT HA PEHKY H ONPEACASIOT YHCAO ACJEHHH MEXAYy Aalb-
HOMEPHBLIMH HHUTAMH. IJTO HHGIO YMHOXKAWOT Ha Ko3hdu-
ILHEHT AaJbHOMEPA, NOJAYYash 3HAUCHHE H3MEPAeMOoro pac-
CTOSHHS. [Torpewnocrs (omnbkKa) H3MEpeHHs cocTaBasier
/100 — "/a00 OT AAHHBI U3MEPSEMON JHHUH.

HamepsTh paccrosinie ¢ noMoulbio AajJbHOMEpPa MOX-
HO HE TOJILKO NMPH CTPOTO FOPHIOHTAJBHOM MOJOKEHHH 3PH-
TeAbHONH TPY6bI, HO M NpH HakaoHHOM. Pacuer paccrosinus
POH3BOAUTCS MO TNMOJYYEHHOMY OTCHETY W YIJIy HAKJIOHA
uan nonpaske AS 3a cuer HeNnepueHAHKYASIPHOCTH PEeHKH
K BH3HPDHOH OCH M HAKJAOHA BH3HPHOM OCH K TOPH3OHTY:
S=KI[—AS, rne K — koapdpuuuenr nanvHomepa; [ —
Pa3sHOCTh OTCYETOB 110 HUTAM JajbHomepa; AS — nonpas-
Ka K HAKJIOHY BH3HPHOH OCH.
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[1puwmep. Paccrosune, onpeaeisenioe no HATAHOMY AaABHOMEPY
K!=183 m, nonpaska AS=0.7 M, S=1823 m. Kosppunuent aaauHo-
smepa K onpeicasior npi pazubiX paceroanusax:

S =350; 100 150; 200 m
(=196 99,1 1428 198.0 cw
K=1008 100.9 101.2 101.0

Kep= (100,84 10094 101,24 101.0) : 4=101,0

Kposme Tounbix npHbopoB — HHBEAHPA U TEOAOAHTE —
Ha TakMX reoJe3HyecKkHx palborax Kak BbIHOC Mpoekra B
HATYPY, MOTYT HCHONbL30BaAThCs npocTeliiue npubopbi:
Oyccosib H TOHHOMETD.

Byccoab (puc.5) npeanazHaueHa uist OPHEHTHPO-
BaHHA JMHHI HA MECTHOCTH NO MAPHUTHOMY MEpHIMaHY.
[To npunumny paGoTbl aHAJOrHYHA KOMNUACY, HO FIBJSIETCS
6oaee TOYHbIM H caAoKHbIM npuGopom. Cocrtout 6yccoib
H3 KPYIAOFO 3aCTeKJeHHOTO KOpnycad, BHYTPH KOTOPOTrO
PaCloONOKEHO KOABUO ¢ JAejeHusiMH. MarnurHas crpeska
¢cB8060HO YCTAHOBJICHA HA OCH B UEHTPE A3UMYTAJLHOIO
Koabia. B HepaGouyem MOJOXKEHHH CTPEaKa M/IOTHO NPH-
KUMAETCH K CTCKAY CHEUHAJBHBIM PBIYAXKKOM — apperu-
posm. Koabuo nmeer geqaenust or 0 go 360°. Ecan geneunus
HaHeCeHbl OT HYJeBOro auamerpa B o6e croponst ot () 1o
907, TO KOALLUO Ha3LIBAIT PYyMOHYECKHM.

Fouwomerp (puc. 6) no yeTrpoHCTBY MaJ0 OTJIH-
yaercs ot 6yccoan. OH COCTOMT K3 ABYX PACHOJOKEHHBIX
OJIWH HaA ApPYruM uHannaapos. Ha ckoweHHOH nosBepxHo-
CTH HHIKHEro WHAMHApa HaHeceusl aenenusn or 0 po 360°.
HuKHHE WHAHBAD CAYKUT AUMOOM, BEPXHHHA — aIHAA 10H.
Ha BepxHeM WHJIHHAPE PacCHoOOXKeHbl ABE AOMOJHHTEb-
HLIE IKaJbl — gepabepsi, NpeiHasHavennsie aas Oogqee
TOYHBLIX OTCYETOB 1O AUMOY.

[Ipn chEMKaX MECTHOCTH HCIOABAYIOTCSH TAXCOMETPbI,
MEH3YJbl H KHOpereu.

TaxeomeTp npeiHazHauen LJIsi W3MEPECHHH yriaa
HAKJIOHAa MECTHOCTH N0 BEPTHKAJIBHOMY KPYTy B rpaaycax.
PaccTosauust onpeeasior no HUTAHOMY ONTHYECKOMY AaJib-
HOMEpY.

MeHayabHast ChbeMKa BbIMOJHACTCH KOMIWIEKTOM MpPH-
60poB: MEH3YJOH W Kunpereaem. M e H 3y a COCTOHT M3
WTATHBA, NOACTABKH W naanwera. Kunnpereas npea-
Ha3HaueH AJs Onpeesenus yraos n paccrosuui. Ero oc-
HOBHBLIC Y3Jibl — 3pHTeNbHas Tpy6a ¢ BEPTHKAJBHBIM KPY-
roM, rpaayHpoBaHnas JMHCHKa (onopa ¢ HHWIHHApPHUE-
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Puc. 5. byccoab:

| — kppnyc: 2 - crpeaka, 4§ — KOabUo
¢ ACACHHAMH; 4 — MeTaaANueCKHe an-
WEREN (AHGOTPR); 5 — UIedb Aas CHATHA
aredera; 6 — BTVAKE AN yeTaHnoBki Gye-
oA

Puc. 6. Fonuomerp:

! — aumb; 2 — aamasaa;, & — Oyc-
conb; 4 — BepHLEp

Puc. 7. Mensyaa:

[ — WTATHB ¢ NOACTABKOR; 2 - BHAKE AJAA UEHTPHPOBANMA nNAaWwera; J —
Annelxa; 4 — VPORCHL KMIPEreas; 5 — kunpereaw; 6 — naanwer, A, B, C—

TOMKH MCCTHOCTH



CKHM YPOBHEM), CTOHKA, COCAUHSIONLAN 3PHTEJALHYIO TPYOY
¢ JHHEHKOH (puc. 7).

B CCCP puinyckaercsi KHNpereab HOMOIpaMMm-
nott KH. 3pureabnas tpyba Kunpereas aaer npamoe H3o-
OpakeHue NpeAMeToB; Pe3kocTh H300paKeHusi JOCTHIAeT-
C5l BPALLCHHCM Kpemaavepsl (KpemMaJbepHOro BHHTA).

Kunperesiem CbeMKYy MOMXHO BBIIOJHSITH TAK Ke, KAK
H HHUBEJHPOM. [t 3TOr0 K 3pHTeAbHON TpyGe Kunpereas
MPHKPENJAeTCH UHJIHHAPHYECKHIT YPOBEHb.

§ 3. Macwrabel. ChemkM MEcTHOCTH

Macwrta6 npeacrasasier cOGOH OTHOWICHHE ANHHDI
OTPE3Ka JIMHHH Ha NJane K JUIHHE rOpPH3OHTaAbHOTO Npo-
JIOXKEHHSI TOrO e OTpe3ka Ha mectHocTH. B macmirabe ua
NJaHax WIH Kaprax H300pakaloT TOAbLKO JHHEeHHble pa3-
mepol. Pasnuualor macimitad yHCACHHbIH, JHHEHHBIK M No-
HEPEUHbIH.

Yucaennoul macmitab Bbipaxaercs APoObIO, Y KOTOPOH
UHCJHTE]b — €JIHHUILA, 4 3HAMEHATENb — YHCJI0, MOKa3bi-
BAIOILlee, BO CKOJILKO pPa3 OTPE30K JIMHHU HA 1JiaHe Menbliie
orpeska B Hatype. Tak, macwta6 1:1000 oznauaer, yro B
| cm na naane n3oGpaxena aauna 1000 em (10 M) na mecr-
HOCTH.

Jlunednowdt maciuTab NPUBOAKTCH B BH/C OTPE3Ka nps-
MOH, pa3fieIeHHoro Ha paBHbLC YacTH (OCHOBAHWE MacIuTa-
6a). 3a ocHOBaHHE NPHHUMAIOT OOKIYHO OAHH CAHTHMETP.
B koHue Kaxao# uacTH NOANMCHIBAIOT YHCIO METPOB Ha
MECTHOCTH, KOTOPOMY COOTBETCTBYCT MPHHATOE OCHOBAHHE
maciuraba.

fionepeunsiu waliTal CAYKHT A5 NOBBILEHUS TOULS.
CTH CBEMOK MECTHOCTH M IIPH APCHAXKHBIX paboTax HCNOJb-
ayercsi peako (puc. 8).

CbeMKH MECTHOCTH B 3daBHCHMOCTH OT NpPHMEHSAEMbIX
HHCTPYMEHTOB H C1ocoGOB BBLINOJHEHHS NOJAPA3AENAIOTCH
Ha FOPH3OHTAJbHLIC, TOMOrpaHUEcKHe H BEePTHKAJAbLHDIC,
[lepea cLEMKOH NMPOU3BOASAT 03HAKOMJEHHE C MECTHOCTBIO,
KOTOPOE€ HAa3biBAIOT PEKOTHOCILHPOBKOK.

CbeMKOH MeCTHOCTH Ha3biBAIOT H3MEPEHHE JIHHHH, 1J10-
ULaAeH, BBICOT, YKJIOHOB H JIPYTrHX XapaKTePHCTHK 3eMHOM
NOBEPXHOCTH H HAHECEHHE HX Ha NJ1aH, KapTy WiH npoduab
3TOH MECTHOCTH B 3aJlaHHOM Maciurtabe.

FopH3oHTaAbHBIE CHEMKH NPOHIBOAATCH C
NPHMEHEHHEM TEOAOJHTOB, MEH3YJ H MO3BOJSIOT 110JY4YHTD
Ha MJiaHe KOHTYpbl 00BCKTA, yyacTka.
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Puc. 8. Macwra6u:
@ aunelnbif; 6 — nonepeynuit

- TonorpaduuecKHe CHEMKH, KPOME KOHTYDOB
yHacTKa, H300paxaoT Ha naauHe U peaved mectHocTH. Onu
BPOH3BOJAATCH TEOAOJHTAMH, MEH3YJIaMH.

. BeprHkanbHb € CbeMKH H300pa)xaoT YKJIOHbI
| BOBEDXHOCTH, XOJIMBI, BIAAHHBI, MHKpopeabed Tpace. Cno-
| ©00 BHLINOJHEHHS 3THX CBHEMOK HAa3blBACTCS TEXHHUECKHM
| BHBEAHPOBAHHCM, NpPH 3TOM HCMOJAL3YIOTCA HHBEJHDHI.

- Ilo ueneBoMy Ha3HAYEHHIO CHEMKH MOAPA3ALJAIOTCS
| Ba CeabCKOXO03AUCTBEHHbIE, 2U0pOTexruYecKue, Meauopa-
| THBHbLe, CTPOUTEAbHbIE W AP.

. Ilpu cbemkax OGBEKTOB MEJHOPAUHH, COCTABJEHHH
| MAAHOB H CXEM YYAaCTKOB Ba)KHOE 3HAYEHHEC HMeEeT H30-
 Bpaxenne peabea MECTHOCTH. Pesbepom HasbiBAOT
| HEPOBHOCTH MOBEPXHOCTH: BO3BLILIEHHOCTH H  XOJIMBI,
amaaunbl ¥ yrayoaenusi. Or peabeda MECTHOCTH 3aBHCHT

cnocoba OCYIIEHHs!, KOHCTPYKUHS APeHaKHbIX CH-

e
erem. Peaved mectnoctd ua nnauax us3sSpamaiot ropi-
| 30HTAASIMH.

Fopusonrasamu Ha3bIBAIOT JIHHHK HA KapTax WJH naa-
Hax, COSAHHSIOUIHE TOYKH OAMHAKOBOW BBHICOTHI, HMEKIOLLHE

ANHAKOBBIE OTMETKH. BbiCOTOH TOYKH HA3bIBAIOT PaccTosi-
OT 3TOH TOYKH [0 NPHHATOH MOBEPXHOCTH OTCYeTa
senb mops, aGeoaioTHas ormerka). [lpeacrasuth ro-
30HTANM HAMAAHO MOXHO HA CJejylouleM fpHmepe
¢. 9). Ec/ii BO3BLILIEHHOCTh HIH BaAHHY nepeceyb He-
LKHMH FOPH3OHTAJbHBIMH MJIOCKOCTSAMH, PACHOJIOXKeH-
4 Ha OIHHAKOBOM PaCCTOSIHHK APYT OT Apyra, TO B fe-
yeHHH 00pasyloTcs 3amMkHyTble KpuBbie. Bce TOUuKH
i KPHBOH Pacno/ioKeHbl Ha OJIHHAKOBOH BLICOTE HJH

4é W HMEIOT COOTBETCTBEHHO O/JMHAKOBbIE OTMETKH.
451 3THX KPHBBIX HA TOPH3OHTAJbLHYIO MJIOCKOCTh
2 flaeT rOPH3OHTAJH, OTPaXKaUHE TETHEMAANTIIONE




/€ ,__7 »/‘.@’/

174,55

074,27

o6l o7 QW72

07127 07140 74,60

\ e i

Mo 07473 077! V70, 35
: .700\_-5955.\597&_/3? 70,05 70,25
‘ > ]

702 7808 737 2% NN uE 08

Pue. 9. FopHaonTaau:
{4 — roput; 6 — KOTJOBMHMN: 8 — FOPHIOHTAAH NPH HABCIAHPOBAHHHE NOBEPXHOCTH

BBILUEHHOCTD HAM BlaauHy. PaccTosinne MeXay ropu3oH-
TaJAsAMH Ha NJA3HE HA3blBAIOT 33/10KEHHEM,

Muoraa ropH3oHTaJH HA3bBAOT H30KKHNCaMH, HTO
03HayaeT «JHHHH PaBHBIX BbICOT». TepMUH H30THNCH NpH-
MEHAETCH NPH CHEMKAX BO3BbILUCHHOCTEH H XOJMOB.

[1pn cbemkax rayOHH BOAHbIX 6acCeHHOB FOPH30HTAJH
Ha3blBAOT H300aTaMH, 4TO O3HAYAET «JHHHUU PABHBIX TAYV-
OnH».
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[1pn n306paKeHun KPYThiX CKIOHOB PacCTOAHUS Me K-
AY FOPH3OHTAASIMH MaJbl W JAHHHK MOTYT causaTbes. Ca-
Ml KpyTO# CKAOH, KOTOPBI MOXHO H300pa3suThb Ha fnJja-
e, umeer kpyTHsny (noxartocts) 45°. Uem Goabiue pac-
CTONHIE MEXKIY TOPHIOHTANAMH, TeM 0oee NOJOTHIH CKAOH
naobpaxen Ha naane. OTMETKH TOYEK HAHOCATCA Ha nJa-
He Y KaXK10# rOPH3OHTANH HIH HA KaKAOH NATOH FOPH3OH-
raaK, niobpaxkaemoi Gosiee yroauennoi. Beicoty xoama
ONPEACAAIOT MO PA3HOCTH OTMETOK BEPXHEH W HHXKHEH ro-
pusontanei. das o6aerdeHusi WCNIONb3OBaHHS [IAHOB H
KAPT OTMETKH rOpH3OHTaJell NOANHCHIBAIOT TaK, 4TOOMI
HHKHsan vactb uMdp Obna HanpasjeHa B CTOPOHY naje-
nust ckaona. Ha naamax M xaprax MeCTHOCTH OT/ie/IbHble
NPeAMETHI, pazMepsl KOTOPBIX MEHbUIE TOUHOCTH MaciiTa-
01, H306paxKaloTCst YCAOBHO (YCAOBHBIE H300paKeHHs Ha-
NOMUHAIOT MIPEAMETbl MECTHOCTH). YCAOBHBIE 3HAKH 104-
PASACASIOTCA Ha KOHTYPHbIE (MmaciuTaGHbie) W BHeMac-
mrabusie. 1o KOHTYPHOMY YCJAOBHOMY H300pa)KeHHIo
OUPEACASETCH HE TONBKO MECTONOMOMKCHHE (IpeiMeTa, HO
ero ¢popma u pasmepsl. Tak, kKanwrajbHbie 31aHHdA Ha naa-
Hiax  H300pakaoTcs OpAMOYroJbHUKOM. Takxe MoXKer
OLITL H306pPaKeH KOHTYP BBIEMKH H HAEBITH, TOAbKO ¢ CO-
OTHETCTBYIOINEH YCAOBHOH WITPHXOBKOW MJIOWAEAR NPAMO-
YIOALHHKA. .

HexoTopbie VCJAOBHBIC 3HAKH HA MJane H300pamKaioT He
no macwtaby. Tak, WHPHHA XKeENE3HBIX H aBTOMOOGHIILHBIX
JOPOT Ha TJIAHAX W KapTax NOKashbiBAETCS YBEJAHUCHHOMH.
Jlast Goslee KOHKPeTHBIX CBEICHHH Ha MJIaHaX W KapTax npu-
NOASTCS JAOTOJHHTEIbHBIC YCJOBHLIC 3HAKH: BHYTPH KOH-
[YPOB JECOB NOKA3LIBAIOT HHOPOb JECHOTO MACCHBA; CTPEI-
Ka, napasjenbHas pycay pexk WiH pyubes, o6o3Hayaer Ha-
npassaenne ux tevenus (puc. 10).

YcaoBubie of03naueHust AJ8 Beex INIAHOB H  KapT
ABJASIOTCA CAHHBIME s Beel tepputopun Cosertckoro
Cowaa.

Jlunuu Ha naanax v Kaprax AoJKHbl ObITH OPHEHTHPO-
BAHbl OTHOCHTEJBHO c2eoepadu4aecko20 WIN MAZRUTHO20
vepuauana. Hanpasienuwe reorpauueckoro mepuanana
HA MECTHOCTH ONPeJSIOT H3 ACTPOHOMHYECKHX Habiole-
HU 0 UCTIOABL3YIOT MPH COCTABJICHHH Kapr.

[Ipu cbeMKAX y4acTKOB MEJIHOPAUMH JHHHH OPHEHTH-
PYIOT (10 MATHHTHOMY Mepuanany. MarduTHbiM MepHiHa-
HOM HA3BLIBAOT JHHHIO, OOPA3OBAHHYIO MEPECCUHEHHEM ro-
PHIOHTAABHOH MIOCKOCTH € BEPTHKAJIBLHOR, MpoXoasinei
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Puc. 10. [laan mectHOCTH

uepes nooChl MarHHTHOH cTpesakH. OpHenTHpOBaHHE JiH-
HHH MECTHOCTH BHINIOJIHAIOT 1O a3WMyTam W pymGam.

A3umyTom Wa3BIBAETCS YroJ OT CEBEPHOro HanpasJje-
HHS MEPHAHAHA JI0 AaHHON AWHHK (puc. 11), orcunThiBae-
MBI 110 X0y uacoBoi cTpesiki. AauMyT o6o3nauaercs GyK-
BOH A H MOXeT uMeTb 3uauenue or 0 ao 360°.

Yrabl npH CHEMKaX MOTYT OTCHUHTHIBATLCS HE TOJBLKO
OT CEBEPHOrO HanpasJeHusi MepHanaHa. [opusouTasbHbIH
yroJ, onpeiensieMblii OT CEBEPHOro HJAH I0KHOMO Hanpas-
JICHHSI MEPH/IMAHA 10 HATIPABJICHHS JAHHOM JHHHH, HA3bI-
Baercst pymbom. OH OTCUMTBHIBAETCH B JIOGOM HalnpasJe-
HHH: MO XOAY YACOBOH CTpPeJKH uian npoTus. O6Go3Hauaercs
pymO GyKBO# r H MOXeT umeth 3Hauenne ot 0 20 90°. [pu
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0003HAYCHHH BeAHYHHbE  pymba
YKA3LIBAIOTCHA HanNpapJeHHsl vac-
reit ceera. Tak, pym6 CB: 46° o60-
IHAYNAET: CeBepo-BOCTOK OT CeBep-
HOPO MArHHTHOTO MepHaHana 46°.
last onpeaeseHds MariuTHbIX
AAHMYTOB H pyMOOB cayKuT Oyc-
cosib, [1pn HaAXOXKAEHHH MArHHT-
HOrO azumyTta no OGyccosH mnyJe-
BOH AHMAMETP YCTAHABJIHMBAIOT NO
HalpaBJeHHio JAAHHOH  JIHHHH. Puc. 11. Cxema uamepenns
A3HMYT OTCUHMTBIBAIOT 1O CEBep- Yiia no asumyry
HOMY KOHLLY MarHWTHOH CTPEJIKH.
Orcuer peanuuHbl pymba onpenessiercsi no UYeTBEpPTH
Kpyra OyccosiH, B KOTOPOH HAXOAWTCH JIHHHS.

§ 4. TexHwuyeckoe HMBENWPOBaHME

OcHOBHOM reoe3nueckon paboTol NpH CTPOHTEALCTBE
ApeHaka siBAfeTC HHBEJHPOBAHHE HIH BEpPTH-
kaabuas cwemka. Ono npeacrasiasier coO60H HHCTPYMEH-
TAJLHOE ONPEeNeHHe NPEeBbLIIEHHS OAHHX TOUEK 3eMHOM
NOBEPXHOCTH HaA ApYyrMMH. B noHsTHE HHBEIHpPOBAHHA,
KpOME BEPTHKAJIbHOH CHEMKH MECTHOCTH, BXOAHT mnocje-
ayoutas o6paboTKa NOJYHYEHHBIX OTCYETOB: BbIYHCICHHE
OTMETOK TO4YEK (BBICOT Hajl YPOBHEM MOPsS WJIH OTHOCH-
TeALHO APYFOro YCJAOBHOIO FOPH30HTA) H HAHECeHHE HX
na naan MectHocTH. EciiM BHICOTHI TOUEK ONpejieNienbl OT-
HOCHTEJbHO YPOBHSI MOPS, WX Ha3biBAIOT a0COMOTHHIMH
OTMETKAMM, €CJIH BBICOTHI PACCYHTAHbI OTHOCHTEAbHO APY-
FOro rOpH30HTa, OHH HA3BIBAIOTCH YCJIOBHBLIMH.

HyneBoit Toukoi orcyera aGCONOTHLIX OTMETOK B
CCCP npuuar nyaesort wrpux Kponuwrraarckoro ¢yr-
IITOKA, COOTBETCTBYIOUIMH cpeanemy yposnio bBaathii-
CKOTO Mops.

Haubojee TOUHBIM BHAOM HHBEJNHPOBAHHHA HBJAETCS
TCXHHYECKOE (FreOMeTPHUECKOoe), OCHOBAHHOE HaA onpejene-
HHH MPEBLILICHHS! OAHOH TOMKH HaJ APYroH no ropH3on-
TaJLHOMY Jyqy BH3HpoBauusi (puc. 12).

Jlasi seinoadenns paGor Tpebyercsi HHBEJHP, UITATHB
J151 €ro YCTAaHOBKH M peika. Jlo nauana paboThl HHBEJAHP
YCTAHABJAHBAIOT HA WITATHB H BBHINOJAHAIOT €ro TMOBEPKH.
[Ipn nosepkax onpeaeasieTcst TOMHOCTb YCTAHOBKH OCHOB-
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Pue. 12. Cnocobbl HHBEAWPOBAHMA:
a - prepen; 6 M3 Cepeann

HBIX IEMEHTOB 3PUTCALHOH TPYOL! HUBEAHpPA. Y HUBEAHpPa
tHna HE (rayxolt wusesnp) uerbipe noBepkH.

I. Och UMAHHAPHYECKOTO YPOBHS HOJIKHA ObITH nep-
NEHAHKYAIpHA ocH Bpawenus npubopa. [Ipu nosepke nn-
CTPYMEHT YCTAHABAMBAIOT B paBouee NONOKEHHE TaAK, UTO-
OBl NY3bIPEK KPYIJIOTo ypoBHs Obli Ha cepeanne. Ocb -
JHHAPHYECKOTO YDPOBHSI HANMPABIAAIOT NAPAMICALHO JABYM
MOABEMHBIM BHHTAM H, BPAllasi WX B NPOTHBOMOJOMKHBIX
HANPaBJCHHUAX, NPUBOAAT ITY3BIPEK BO3AYXA HA CEpPeinHy.
3arem Tpy6y nosopauusalotT na 180°. Ecan yposens or-
KAOHHJCSH, €ro YCTAHABAWBAIOT B HYJEBOE MOJAOKEHHE
MOABEMHBIMH H HCNPABHTCALHBLIMKH BuHTaMu. [losepky no-
BTOPSIOT 10 T€X fOp, NOKA NPH CACAYIOUIEM NOBOPOTE TPY-
6ot Ha 1807 ypoBenb He GyaeT 0eTaBaThCA CTPOTO MO HEHT-
py. [locae sroro Tpy6y nosopaunsaior va 90° u TpeTbum
MOABEMHBIM BHHTOM BBIBOJAT YPOBCHL HA Cepeinuy.

2. Busnpnan ocs TpyOw noskHA ObiTe napaanenbua
OCH UHJHHAPHYECKOro YPoBHA. Busupuyio och Tpybl yera-
HaBJMBAIOT MO HANPABJICHHIO OAHOIO H3 NOABEMHbLIX BHH-
T0B. COBMCUIAIOT H300PAMCHHC KOHIOB NY3WPbKa KOH-
TAKTHOIO YPOBHSI OTHOCHTENLHO CPEAHEH JHHUM Kopnyca

YPOBHS H CHHMAIOT OTCYET @, NO pelKe, PAacnosoKEeHHOMN

Ha PACCTOSIHHM 75 M OT MECTa CTOSHKH HUBeaHpa. 3atem
BpalleHHem GOKOBOro npasoro BuHTa Ha 23 obopora
HHBEJIHPY NMPHAAIOT npasblit 60KoBOH HakaoH. CoBmelas
BTOPHYHO H306pa)KeHHe KOHIOB MMy3biPbKa KOHTAKTHOTO
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Yponusi, 6epyT otcyer no peiike a,.. [Mocae storo uuseaup
NOABPALLAIOT B NEPBOHAYANbHOE NOJOKEHHE BpalileHHeM
Gokosoro npasoro BuHta Ha 2—3 oGopora (B o6partHyio
CTOPOHY) W NPOBEPSIIOT, COXPAHHACA AW OTCUET d,.

Takyo e noBepky BBINOJHAIOT, HAKIOHAR HHUBEJHD
WICBO JEeBbIM MOABEMHBLIM BHHTOM (a,).

B peayabrarte noBepok A0MKHO cO6J101aThCs PaBEH-
erno: (a,+a,)/2=a0+3 mum.

Ipn oTkroHenun pesyabrata Goaee yem Ha 3 MM Konell
YPOBHA, HAXOASWMACA y OKyJAsipa, mepemellaoT BNpaso
ppauteniem OOKOBLIX HCnpasHTeAbHbIX BuHTOB., Ecau or-
KAOHEHHE OTPHUATENbHOE H NPeBbilaeT 3 MM, TO VPOBEHD
NEPeMelIatoT BJAEBO. 3aTeM NOBepKY NOBTOPSIOT.

3. Ock kpyraoro yposus no/kHa ObiTh napaajenbHa
OCH Bpauwenus Huseaupa. [Tpu BuIBEPeHHOM UHAMHAPHUE-
CKOM YypPOBHE YCTAHABAMBAIOT OCh HHBEAMPA B BePTHKA/b-
Hoe noaoxenne. Ecau npu stom nyssipek Kpyraoro ypos-
N OKA3bIBAGTCS HE B IIEHTPE aMNy/ibl, TO €ro NnepeMeaioT
K €¢ UCHTPY HCNPABHTEILHLIMH BHHTAMH H YCTAHABANBAIOT
¢ noMoulbio noawvemHsix BHHTOB. [loBepky nosTopsIOT.

1. Cpennsns ropu3oHTanbHas HHUTh CETKH HHTEH A0JK-
Ha ObiTh NEPNEHAMKYASIPHA BEPTHKAJALHOW OCH MHCTPY-
menta. [lpu nosepke HUBEJIHP NPHBOAAT B paBouee Noa0-
MEHHE NOABLEMHBIMH BHHTAMH H HABOAAT TPYOy Ha peiky
TaK, 4ToOb H3oGpaxenne pefiku 6bl10 y Kpas noas 3penus
TpyOBl, 1HOCAE HEro CHHMAIT orcuer. 3aTteMm BpalleHHeM
HABOAALLErO BHHTA nepesBoasT H3obpaxexHue peHkH Ha
ApYroi Kpa#n noas 3peHus TpyObl H CHOBA CHHMAIOT OTCHET.
Ecan orcuersl He COBHAAAIOT, NPOMIBOAAT HCMpaBACHHE
NOJOKEHHA CETKH HHTeH Bpainendem auvadparmsl ¢ no-
MOULBIO BUHTOB 10 MOAYHEHHST CPEAHEero H3 ABVX OTCHETOB
no pefke,

0C€ BHIMOJHEHHS MOBEPOK MOKHO NPHCTYRATH K pa-
Gore. HuseqnpoBaHHe TOYEK NOBEPXHOCTH NPOH3BOAAT
caeayiowum obpasom. Ha paccrosikin 75 M yeTaHasiu-
BajoT pedky. Tpyby wHBeaupa HaBOAAT HA PeHKY B 3TON
TOYKE H CHHMAIOT oTcyeT 4. 3areM pelKy yCTaHaBAWBAIOT
Ha paccTtosiniy 50 M, BTOPHYHO HABOAAT TPYOY H CHUMAIOT
orcuet b. llpesbiiesne h BTOPoOit TOYKH HAL NEPBOil onpe-
ACASIOT KaK Pa3HocTb OTCHETOB (PacCTOSHUA OT CTOSTHKH
HUBEAMpa A0 TOYEK AaHbl NPOH3BOALHO): i=b—a. Ecan
a>> b, TO NpeBbIUICHHE NOJOKHTEIbHOE, eCaH a<<b —
oTpHuarteabtHoe, a=b — npesbiluenna Her. B MmomeHt
OTCYeTa ONepaTop-HUBEIHPOBUIMK (Ha 06BEKTaX MeaHopa-
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LUHH 3TO MacTep APCHAXHOH OpHraabl) OAHOBpPEMEHHO
CMOTPHUT B TPYOY H JIyny, pacnoyOKeHHYIO CeBa OT OKY.Jsi-
pa. B ayne BHAHO OTpa)keHHe KOHILOB y3bIPbKa YPOBHS.
Otcuer MOXHO 6paTh TOJNLKO B MOMEHT YETKOTO COECjIHHE-
HHAl KPaeB KOHTAKTHOro ypoBHsi HuBeaupa. Ecau kpas ny-
3biPbKa He CXOAATCH, TO HX COSJIMHAIOT BPAULEHHEM OJHOIO
H3 NOJBEMHLIX BHHTOB H 10Cj€ 3TOro GepyT OoTcueT Mo
peike.

Pefika B MOMEHT OTCHETa JLOJIKHA HAXOAMTLCA CTPOro
B BEPTHKAJbHOM (OTBECHOM) nojokenuu. B cBasu ¢ Tpya-
HOCTBLIO 3TOH YCTAHOBKH PEKOMEHAYETCSl BO BpeMsl OTCUeTa
NOKauHBaTh pelKy Brnepea H Hazaa. HuseanpoBuiuk ysaas-
JIHBAeT HAHMEHbIUHH OTCUeT N0 peHke, COOTBETCTBYIOULIHH
ee CTPOro BepTHKAJbHOMY nojoxeuHio. Orcyerhl cHHMAIOT
110 cpeaHed HUTH TPyObl B MuaauMeTpax. Merpnl u Aeuu-
METPBI OlIPEAeJAIoT 110 UHPpoBOMY 0003HAYECHHIO Ha pel-
K€, CAHTHMETPbLl — M0 YHCJAY MOJHbIX CAHTHMETPOBLIX je-
JEeHHH Ceyioulero aelliMeTpa, a MHJUIHMeTPbl — Ha 1as.
OtcyeT COOTBETCTBYET PACCTOAHHIO OT BepXa TOYKH, HA KO-
TOPOH yCTaHOBJIEHA peHKa, 0 FOPH3OHTA BH3HPHOro Jiyya
HHCTPYMEHTA.

Texunueckoe HHBENHPOBAHHE NMPH CTPOHTENbLCTBE JApe-
HaXa siBasercss HeoOXOAHMONH OCHOBHOW onepauucii npu
BbIHOCE NMPOEKTA B HATYPY H KOHTPOJIE KauyecTBa,ApeHax-
HBIX palbor.

§ 5. BoiHOC NpoOEKTa MENnHOpauMM B HaTypy

Jlo Hauasa CTPOHTENBLCTBA MEJIHOPATHBHBIX CHCTEM
NPOH3BOAHTCH BLIHOC npoekTa B Hatypy. Bco-
cTaB paGoT BXOAHT: ONPEAC/ICHHE ONOPHOH reoAe3HYeCcKOH
CEeTH HAa MECTHOCTH H HanpaBJeHHH KOMJIEKTOPHO-Ape-
HaXXHbIX CHCTEM; YCTAHOBKA BelIeK; pa3sOHBKA NUKeTa)a;
TeXHHYECKOe HHBEJHPOBAHHE TPACC KOMJIEKTOPOB H JIPeH;
3an0JIHeHHe XKYPHAJa HUBEJUPOBaHHSA, 00pabOTKa AaHHbIX
H pacyeT NpoaoJbLHLIX NPOpHICH.

[Ipu BbHOCE NPOEKTA B HATYPY OCHOBHBLIM JOKYMEHTOM
CJAYXKHT CXeMa APCHAMHOH CEeTH IeHepPaJibHOro nJjaHa H
NPOEKT Npou3BoAcTBa pabor Ha obbekre. ['eoaesnueckyio
NPHBA3KY CHCTEMbl BHIMOJAHSAKT OT NMOCTOSIHHOTO
MJH BPEMEHHOTro pemnepa.

Penepom Ha3bBaercs reojle3HueckHil 3Hak, 3a-
KpenasiiolHil TOUKyY 3eMHOH noBepxHocTH. Boicora (oTmer-
Ka) 3TOH TOYKH ONpeeasieTcsi HHBEJHPOBAHHEM.
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[locTosinnble penepul noapasaeasior Ha QyHaameH-
TaJbuble W psagosble. PyHaamenTa bHbie penepbl yCTaHan-
JANBAIOT B FPYHT B BHAC XKeJAe300€TOHHBIX NMHJIOHOB yepes
5080 KM Ha HHBEJHPHBIX JHHHAX BbICUIEro Kaacca. Ps-
JLOBLIE penepbl YCTaHaBJAXBAIOT Yepe3 5—7 KM Ha HHUBEJHP-
HBIX JHHHAX Bcex KaaccoB. Ouu 06pasyioT NOCTOSAHHYIO
HHBEJHPHYIO CeTh, KOTOPAf CJAYXHT HCXOAHOW OCHOBOI
Il CBEMOK MECTHOCTH H H3bICKaTeJbCKHX paborT.

Bpemennbie penepbl COOPYXKAIOT HAa MEJHOPATHBHBIX
oOnwekrax. Takoh penep npeacrapiasier co60i AepeBsIHHbIN
CcTonOuK auamerpom 15—I18 cm (puc. 13), 3apbiBaembiii
B AeMJIIO HHXKE YPOBHSA NpoOMep3aHusa rpyHTa (Ha riayOGHHY
ne menee 1 m). B Bepxuei uacTtH penepa, BbiCTyNnaloueH
HaA 3emaei Ha Boicoty 15—20 oM, npopesaloT nojoyky, Ha
KOTOPOH 3aKpenisiiorT MeTaJJIHYeCKYylo TO4KYy (Hanpumep,
rso3ab). Tlpu HuBeaupoBke peiiKy yCTaHABJAHBAIOT HA 3TY
TOMKY, OTMETKa KOTOPOH H SIBJISIETCS OTMETKOH penepa.
(C10/16 Ha/ NONIOYKOH CTECHIBAIOT, H Ha HEM MACASHON Kpac-
KOW HAANHCLIBAIOT HOMEP penepa W ero ormetky. [1pu Bbi-
HOCE B HATYPY MPOEKTA APEHANKHBIX CHCTEM O p e A e J si-
0T H 3aKPenaASsI0OT HAa MECTHOCTH 3ajaH-
Hue yrab (HanpasieHHA) KOMIEKTOPOB H JAPEH H HX
aanny. Iocrpoenne Ha MECTHOCTH HANpPaBACHHH KOJJEK-
TOPOB W JAPEH MPOH3BOAHTCH MO FOPH3OHTANBLHOMY KpPyry
TCOAONHTA, JUIHHA YCTAHABJHBACTCA NO JlaJibHOMEpPY H
YTOUHAETCA MEPHOH JIEHTOH. JIpeHaKHYIO JIHHHIO HA MecCT-
HOCTH pa30MBalOT Ha OTpPe3KH. KoHIlbl OTpe3koB 3akpenas-
0T KOABIIKamH, 3a6HBaeMbIMH BpOBeHb ¢ 3emJed. B 10—
|5 ¢M OT KaxA0ro KoJabllIKa NO X0y JHHHH JAPEeHbl yCTa-
HABJIHBAIOT CTOPOXKOK-KOJBIIEK, BHICTYNAIOUHA HAA 3¢M-

Pue, 13. lNeonesuueckue 3nakn (peneput):
[ AepessiHHas cYORKa; 2 — ocwonrauke; 3 — 00AHUOBKE; 4 — roJOBKa penepa
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aeit na 30—40 cm. O6a KoabIlIKa BMECTe Ha3LIBAIOTCH nu-
KeroM, KOJAblleK, 3a6HThlil TOYHO 110 3aJaHHOI AaHHEe OT-
pe3ka (Toukod nukera). Kaxkabii nHKET HyMepywT, Ha-
UHHAs C HYJEBOro, pacrnoyoxKeHHOro y YCTbsl ApeHbl Wik
Koaaektopa. OCHOBHbIE NHKETHl YCTAaHABAHBAIOT uepes
kaxasie 100 m # 0603HauaT Ha GOKOBON YACTH CTOPOXK-
ka (IMTK 0; I1K 1). 3atem Tpacchl ApeH i KOAJEKTOPOB pa3-
GuBaioT Ha otpe3dku uyepe3 20 m. [lukerw oGosznauawT OT
ocHosHoro: Haanuceh 1K 0 + 20 o3navaer, 4ro paccros-
HHE OT YCTbA JAPeHbl 10 NHKeTa Ha Tpacce coctasasier 20 v,
naanueob [1K 1440 o3nauvaer, 4TO NUKeT HAXOAHTCA Ha
paccrosiiuu 140 m ot yerws, 1K 24-40—240 m.

BbiHOC TOYEK NpoeKTa Ha MECTHOCTH, WX 3aKpenjeHue
H 00603HaYeHHe Ha3biBalOT pa3OGUBKOWH INHKETa-
* a. Toukmn nosopora Tpacchl 0003HA4AT AONOJHHTE b
nbiM nukerom. [locae pa3GuBku nuKeTaxa npow3BOAAT
HUBENHPOBAHHE BCcex Touek. Hupeauwp yceranasausaior
MEXAY TOYKAMH NPHMCPHO HA OAHHAKOBOM PACCTOSHHM,
Peiikn CTaBAT HA TOYKH NHKETOB (3a6HTble BPOBEHL C 3€M-
Jeil Koabilukn) nyaem Buu3, Huseanp npusoast 8 paboyee
NOJOXEeHHe — NY3bIPbKH YPOBHEH yCTaHaBAHBAKOT Ha ce-
PEAHHY C NOMOILLIO NOABEMHLIX BHHTOB., TpyOy uupeaupa
nasoasat Ha peiky K 0, [TK 0 4 20, 3atem 0 4 40 u tak
Aaaee, HauHHan ¢ Hyaesoro nukera. [lpw cmene crosinku
HHBEJAHpPa (nepexone ¢ HUBEJIHPOM C OLHOrO MECTa yCTa-
HOBKH Ha Apyroe) GepyT OTCUeThbl ABAKAB C KaxA0H H3
CTOAHOK Ha cBadylouem nukere. Ha npakrtuke uuseanpo-
BAHHE IIHKETHBLIX TOYEK NPOH3BOAAT B CACAYIOWLEM NOPSLKE:
CHAYana BLINOJHAIT BCC MNOBEPKH HHUBEAHpPA, 3aTem
MPOH3BOAAT MPHBA3ZKY K NOCTOAHHOMY WIAH BPEMEHHO-
my penepy. [Ipn OCHOBHOM HHBEAHPOBAHHH MHUKETHBLIX TO-
uek nuseaup ycranasausat mexay K 0 u MK 1. Hauu-
HAIOT OTCYeT no peiike, ycranosaenson na [1K 0 (3aanun
orcuer), sarem Ha [1K | (nepeannit). [Mocae storo uame-
HAIOT FTOPH3OHT MHCTPYMEHTA (BBICOTY €ro YCTAHOBKH) W
NPOU3BOASAT NHOBTOPHBIE OTCYeThl. Pa3nocte OTCYeTos 110
ABYM MHKETaM 1IPH NEPBOM H BTOPOM rOPH3OHTAX HHBEIH-
pa a0/XKHa coBnaaark. Jlonyckaercs orkaoHenue He Goaee
+ 5 mM. HuseaunpoBauue npoMexKyTouHbIX HKETOB IPOH3-
BOAAT NPH BTOPOM FOPH3OHTE HHCTPYMEHTA OAHH pa3. Pe-
3yAbTATH 3aMHCHIBAIOT B XKYPHAJA TEXHHYECKOTO HHBE/IH-
poBanus (npuaoxenue 1).

[Tocne okoHYaKHSI HHBEAHPOBKH MPHCTYNAIOT K BHIYHC-
JCHHIO BHICOTHBIX OTMETOK BCEX TOYEK M0 HCXOAHBIM BHICO-
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O™ (OTMETKAaM) HauYaAbHOK H KOHEYHOH TOUYeK X0Aa W OT-
CHeTAM 110 peike.

Boluncnenus HAYMHAIOT C NPOBEPKH CPealux 3Hauye-
Wil Mexay cBa3yiouMMH Toukamu. Koutpoab npouseo-
ANTCH N0 Kaxao# eTpanuue Kyphaaa. [Tpu stom pasnocts
HOJYCYMM BCEX 38/IHHX H NEPEeAHHX OTCYETOB A0JKHA ObiTh
[ABHA CYMME CpPeAHHX MNpeBbilIeHHH (npHaoxkenue 1).

[1pH HHBEAHPOBAHHH TPACC KOMICKTOPOB H APEH TOY-
HOCTh paboT onpeaesieTcs npeaeiomM AO0NYCTHMOH HEBHS3-
K0 (owmubKK) W cocrasaser =30\, rae L — obmas
ANHHA HHBEJAHPHOrO X0Aa.

Hepsiaka onpeaensiercss npu o6paboTke OTCYETOB NpH-
MOTO M 06PAaTHOrO X0A0B HHBEJIHPOBAHHS.

["OpH3OHT MHCTPYMEHTA 3anMchiBaeTcs B JKYypHald B
TOM CAyqae, ec/id HUBEJIHPYIOTCH IPOMEKYTOUHBIE NHKETHI.
(JrMerka ropH3oHTa MHCTPYMEHTaA BbluHcasiercsi no ¢op-
myae I'H =H s+ a » TOPH3OHT HHCTPYMEHTA paBeH cymme
Anavennfi oTMeTKH 3aanero nukera A, n otcuery no perke
o arom nikere. OTMETKH NMPOMEXYTOUHBIX NHKETOB pac-
cunrpipaores no gopmyae H,=rH —a, Ormerka npo-
MEKYTOMHOTO NHKETa paBHa Pa3HoOCTH 3HAYEHHH POPH3OH-
[0 HHCTPYMEHTA H OTCYETa Mo peHKe Ha 3TOM NHKeTe d,.
Lean 5T ABa pe3yabTata COBNAJIH, TO pacyer BbINOJHEH
HPHBHABHO,

Jlasee npueTynaT K pacuety OTMETOK NHKETHBIX TOUeK
10 OTMETKe pernepa HJH MepBOH TOUKH H PACUETHLIM npe-
DIIEHHAM,

1o aanusivm 06paboTKH KypHaJaa HHBEJIHPOBAHHS CTPO-
i npoduabs tpacest. Jas HarasaAHoOCTH H300paXKenue Bbl-
COTH TOueK npodHAA PeKOMEeH/yeTcs CTPOHTh B Oojee
Kpynwom macwitabe, uem aaunny tpaces. [1poduan npea-
crapaner coboil BepTHKAAbHOE CeYeHHe MOBEePXHOCTH 3eM-
A, Crpoar npoduib Tpacchl HA MHIIHMETpPOBOH Gymare.
HauunaT nocTpoeHHe ¢ rOPH3OHTAJbHON JHHHH YCJIOBHO-
(0 FOPH3OHTA, OT KOTOPOH OTKJAAALIBAIOT OTMETKH (BBICO-
Ihl) TOYEK OCHOBHBIX H MPOMEXYTOUHBIX MHKETOB B COOT-
WCTCTBHH ¢ JaHHbBIMH 00pabOTKH JKypHaia TEXHHUECKOro
Hupeanpopanus (puc. 14). Huxe AHHHH FOPH3OHTA CTPOAT
NPOPUABHYIO  CETKY — MPOBOAAT TOPH3OHTA/bHBIC JIH-
HMW —— OCH, HA KOTOPbIX 0003HAYAIOT YKJOHbLI (NpeBbilie-
HHA TOYEK) TPAcChl, MPOEKTHbIC OTMETKH NMHKETHLIX TOYEK,
HX (PAKTHYECKHE OTMETKH, NMPOTHAKEHHOCTh (rOPH3OHTAa/b-
HOC IPOJOKEHHE) TPACCH, HOMEPA NHKETOB, FPYHTHI H APV-
I'Ne NaHHble AAA MOJHOH XapakTePHCTHKH TPacchl ApeHbl
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HJH KOJUIeKTopa. 3a
HA4YaJ 0 Npoduas npu-
HHMAIOT YCThe KOJIJIEK-
TOpa WJH APECHbL.

[Mpopuas Tpacch
HCMOJIb3YeTCs /IS Ha-
HECEeHHS TPOCKTHOH
JHHHH (OCH Tpacchl)
OyAylLero KoJajeKkropa
uan apenn. Kaxpas
JIpeHa HMeeT 3anaH-
HbiH NPOEKTHbIH YK-
JOH. YKJIOH [ — 3TO
OTHOWEHHE TpPEeBbI-
IIeHHS] MEXKAY TOYKa-
MH A K TFOPH3OHTAJlb-
HOMY PAaCCTOSIHHIO S
MEXKAY HuMmH (=h:S.
YKJIOH XapakTepHsyior
YHCJIOM WJIH TaHIEH-
COM yrja HWakJoHa.
Tak, npu h=1m; S=
=100 M yKJOH CO-
craut 0,01 wan 1 %.

[MpoekTHbIC OTMET-
KH JIHA KaHaJa, JipeHbl
HJIH KOJJIEKTOpA 3a1a-
JOTCA MPOEKTHPOBIILH-
koM. Ot nepBof TOuU-
KH — ycTba  (3anau-
HOH B MpoOeKTe) —Ipo-
BOAAT Ha npoduae
Tpacch JIHHHIO AHA
Oyayuled ApeHbl B CO-
OTBETCTBHH C 3ajaH-
HbIM yKJAoHOM. [J1y6HHa
JpeHbl Ka)IAOH TOYKH
MHKeTa ornpejessiercs
MO PasHOCTH  BLICOT
MOBCPXHOCTH  3€MJH
W Jpenbl B Macwrtabe
MOCTPOEHHOTO NMPOdH -
ISl
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§ 6. Neogesmnyeckue paborel npu KoHTpOne
Ka4ecTBa CTPOMTENnbCTBa

OcnoBHOH 3a1a4eh reojIe3HYECKOro KOHTPOJIS B Mpo-
lecce CTPOMTEABLCTBA JApeHaxka sABiasercs obecnedyeHue
TOMHOrO BHITOJAHEHHS NapaMeTPOB IPOEKTa B HaType: ocel
I IAyOHHBI APEH H KOJJIEKTOPOB; PACHOJN0XKEHHS KOJNOALEB,
yurLes, TpyG-nepeessioB H APYTruX COOPYKEHHH HA KOJJIEK-
fopHo-apeHaxKHoH ceTH. KOHTPOJIb A0/KEH HE TOJNLKO Bbi-
HISTH OTKJIOHEHHS OT MPOEKTa B POLECCe CTPOHTeNbCTBA,
Ho M npeaynpexaath ux. 'eone3nyeckui KOHTPOJb OCylile-
CIBASIETCSE HA BCeX 3Tanax CTPOHTEALCTBA: B MOATOTOBH-
ICJILHBI TePHOJL NPH BBIHOCE NIPOEKTA B HATYPY; B OCHOB-
HOW IEPHOL — NPH 3eMJAHbIX paboTax Ha yCTPOHCTBE CO-
UPYKCHHHE, NPH YKIAAKE KOJJICKTOPHO-/PeHaKHOH CeTH; B
VIKJIOUHTEIbHBIA  [ICPHOA — MPH COCTABJIEHHH aKTa Ha
ChpuiThie paboThl W caaue-npHeMke oO6bEKTa B IKCIya-
ALLHIO. _

B npouecce cTpOHTEALCTBA KOMNEKTOPOB H IPEH OCHOB-
M CnocoB60M KOHTPOJISt SIBJSETCH TEXHHUYECKOEe
HNBEeAHPOBAHHE YIOXKEHHNX TPpyGonposoaos. B co-
OINETCTBHA CO CTPOMTE/LHBIMH HOPMaMH M NPaBHJIAMH
(CHull) BbicoTHBIe OTMETKH APEHaXKHOW JHHHH NpPOBeps-
res yepes 2-—3 M npu ykaonax o 0,005 u uepes 5 M npu
yxaonax 6oaee 0,005.

KonTpoabnoe HUBEJHPOBAHHE MPOH3BO-
ANTCH 110 Mepe YKAAJKH KOJEKTOPHO-APEeHaXKHbIX JHHHH.
(TOfNKa HHBEAHpPA ONpeAensieTcsl B 3aBHCHMOCTH OT CIO-
Coba crpodTenbeTBa Apenaxa. [lpu TpaHeinol ykaaake

CHHBCSHP MOKeT GbITh YCTAHOBJICH B UEHTPE CHCTEeMbl JIHOO
y yerest apenni. llenecooGpasHee HHBEJAHP YCTAHOBHTH B
HENTPe, T. K. B 3TOM CJy4ae ¢ OJHOH CTOAHKH MOXKeT ObiTb
HPONIBE/ACHA KOHTPOJIbHAS HHBEJHPOBKA HECKOJIbKHX JpPeH
I LAKE [eJIOH CHCTEeMBI.

Hupesnpopanue NPOH3BOAHTCH MNOCAE YKAAAKH Jpe-
Himnoro tpybonposoaa. B cayuae, eciin 10 HMBEJHpPOBa-
I BLINOJHEHA MEepBHYHAS NPUCHINKa TPpyGonpoBoaa ry-
MYCHPOBAHHBIM TPYHTOM, TO B MECTAX HHBEJHPOBAHHS 3TOT
FPYNT pacudiaorT 10 Tpy6bl, 3aTeM YCTaHABJIHBAIOT MAT-
Ky pefikn Ha TpyGy H CHHMAIOT OTCHET MO YEepPHOH CTOpOHEe
PeiKu.

Ilpu crpoutennerBe apenaxa GecTpaHilleHHbBIM CHOCO-
Hom ¢ npuMenendem aperoykaaauuka MJ1-4 au6o MJ1-12
KONTPOJIL YKJIOHA H rAyOHHBE iPeH NPOH3BOAHTCS B MpPO-
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uecce ux ykaaakd. Hupeaunpuas pefika sakpenasnercs Hé
apenoykaaaunke. Ilpu 3Tom HCnoab3yeTcs OOGLIYHAN HH
BEJIMPHAS peiika, HO YKOpoueHHas HanoaoBuuy (1,5—2 m)
AHGO cneuHanbHas pelKa ¢ HaHeCeHHLIMH HA OAHOA CTO:
POHE ACJCHHAMH, AHAJOIHYHBIMH YEPHOH CTOpOHC HHBE
AUPHON pPeKH.
KoucTpykuued ApeHOyKNaauHKa MPeayCMOTPeHs! cne
UHAJLHBIC HE3AA ANA YCTAHOBKHM H 3aKPeNJCHHS peiike
Ha Gynkepe TpyGoykaaaunka. Huseaup ycranasiauBaercs
CTPOrO B CTBOpE TPacchl ApeHsbl, 3a Koaaekropom. Kow:
TPOJbHAS HHBEAHPOBKA NPOH3BOAKTCH OAHOBPEMEHHO ¢
yKAaAKOH aApenaxa. Macrep (oneparop-HHBEJAHPOBUIHK
HABOAUT 3PHTCABHYIO TPYOY HHBENHPA HA PEHKY H CHHMAC
OTCYETH B MOMEHTHl NPOXoaa APEHOYKAAAYHKA Y OCHOB
HLIX H NPOMEKYTOYHBIX NHKeTOB. OpHEHTHPOM CcayXKal
VIopsl (ONOpHBLIE CTOMKHK), HA KOTOPBIE HATAHYT KONMHUPHLI
tpoc. [locaeannit npeanasnavuen Aas8 BbiAEPKHBAHHA 11PO:
EKTHOr0 YKJAOHA APEHAXHOH JHHHH ¢ NOMOILLIO ABTOMAs
THUCCKOH  pPeryaupyioumied  cHcTembl  APEHOYKJaAuHKa
B 3ToMm cayuae oTcueTsl NPOH3BOASTCA uepes Kaxane 10 m)
YCTaHOBKY OPHEHTHPOBOUHBIX BEWEK MPOHIBOAAT paGouHe
APEHAXKHOrO 3BEHA NOCJe HATHAMKEHHS KOMHWPHOrO TpOCa.
Jsi 60aee TOUHOrO KOHTPOJAA M CHATHA OTCYETOB Hepe:
2--5 M NOMOWHHK MAlIHHHCTA 1€JaeT OTMAIWKY (KOH:
TPOAbHBLIA 3HAK), MHOO MALMHKHCT 1d€T 3BYKOBOH CHrHad
MO MPeABAPHTEVILHO YCTAHOBAEHHBIM 4Yeped 2—5 M OpHs
CHTHPOBOUHLIM BewKkam. B sToMm cayuae BelIku A0JIKHE
YCTaHABAHBATLCH OAHOBPEMEHHO C HATAXKCHHEM KOMHP
HOro TPOCa B CTBOPE €r0 YNnopos,
KoHuTposibHoe HHBEAHPOBaHHE NPH yKAaldke GecTpaH
WEeRHOro JpeHa<a BBINOJAHSAIOT ONepaTOP-HHBEAHPOBLULHA
(Macrep) M ero noMOWHHK. Macrtep nPoOM3IBOAHT HHBEJIH:
POBKY, paGounii 3aNHCHIBAET OTCHETH B KYPHAA M CAeAW
34 TOYHOCTLIO BBIACPKHBAHHA yKJAoOHa, Tak, ecan ykao
apenbl { =0,005, T0 pasnnua orcyeroB Ha aaune 10 m co:
cTaBuT 5 oM (nepsuiit oTcuet moxet Guith 1562, BTopoi
1612). Jlonyckaemble OTKJOHEHHSI NPH YKJAAAKE ApeHax
HbIX TpyGonposoaos auamerpom 50 MM coctasasior 15 My
anamerpom 75 mm — no 20 mm. Ilpn ykaaake Koaaexro:
poB AHameTpoMm 125 MM A0NycKalOTCH OTKAOHEHHA He (o
aee 20 mm, anamerpom 150—250 mm — 10 30 mm. B cay
4ae OTKAOHEHHH, NPEBLILIAIWMKX JAONYCTHMbIC BeTHUKHbI
ONepaToOP-HHBEAHPOBUIHK AOJIKEH OCTAHOBHTbL YKJaAK
ApeHaia. BpHraaup-MamnHHCT APEHOYKAANUHKA NPOROH:
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WACT paboTy TOABKO NOCJe HAJaAKH CACAAILeH CHCTEMb
APEHOYKABANHKA H KOHTPOAR KauecTBa HaTAKEHHA KOMHP-
HOro tpoca,

Oreuers o peiike 3aHOCAT B KYPHAA HHBEJIHPOBAHHS,
B pasaea «Menoanutesnsuas nupeauposka». Ilocae obpa-
OUTKN MypHAsa COCTABAAIOT aKT HA CKPbITHIC paboThl. Pe-
AWAKTATH 06paGOTKH XypHANa HHBEJHPOBAHHA HAHOCHT
Wi HCHOARNTEAbHBIT poduab Tpacest (oM. puc. 14). K npo-
PIasioil ceTke 106aBAAIOT B CTPOKH, B KOTOPLIX MOMe-
HLAIOT atibe 0 GaKTHYECKHX OTMETKAX APEeHAaXHbIX TPy-
AONPOROAOS 1 06 OTKAOHEHHH STHX OTMETOK OT NPOEKTHBIX.

PDaKTHUCCKHE OTMETKH APEHAKHON JHHHH onpeaeasior
HO ABHHBIM KOHTPOABLHOTO HHBEJAHPOBAHHS, 8 OTKIOHEHHS
WA OF NPOEKTHLIX — MO PA3HOCTH 3HAYEHHH NPOEKTHLIX M
(PAKTHYCCKHX OTMETOK, HaHeceHHbX Ha mnpoduas. Tlo
OPOPMACHHON TPOPHIBHOH CETKE CTPOSIT BEPXHIOI H HHXK-
Wi vacrn npoduas. Ha 8epTHRKaAbHbIX JHHHAX MMAIH-
METPORKH OT KaX10# NHKETHOH TOUKH H NJKCOBOH HAHOCAT
TOUKY NOBEPXHOCTH MO BLICOTE €€ PACYETHOH OTMETKH B CO-
OIRETCTBNN ¢ BHIOPaHHBIM BEPTHKAABHBIM MacuiTabom npo-
AN OT YCAOBHOrO TOPH3OHTA. 3a YCAOBHBIH FOPH3OHT
APHHHMAIOT BEPXHIO FOPH3ORTANBHYIO AHHHIO ceTkH. OT-
MUMCHHBIC TOYKH COBAMHSIIOT MEXAY COOOH NPAMBIMH JH-
HIIMH, B pe3yabTaTe 4ero noayyalr obiyio JOMAaHYIo
JANNKIO, VCJ0BHO H3006PaXKawlyi0 CEHEeHHE NOBEPXHOCTH
weman no rpacce apennl, OT KaXa0i TOUKH NOBEPXHOCTH
HPOROAST OPAHHATY (BEPTHKAALHYIO JHHHIO) K COOTBET-
CIOYIOICH NHKeTHOW TOYKe HA BepPXHEH TOPH30HTAABHOM
Aunun cetkn. Ha sTux xe opanHatax oTKAaabBanoY dak-
THMECKHE OTMETKH APeHaXHoro tpybonposoia, a rakxe
NPOCKTHLIE OTMETKH B KOHEUHBIX TOUKAX Npoduas u B me-
C1UX MIMEHEHHRA (mepeaoMa) yKaoHa.

AHAJ0rHUHO CTPOAT NPOPHIN OTKPHITHIX Kanaaos. [1pu
KONTPOALHOM HHBEJHPOBAHHH PEHKY YCTaHaBAHBAWOT HA
ANo no ocu kKakana. Kpome nponoasHoro npoduan KaHaaa,
IO OTACNBHBIX XaPAKTePHBIX H KPHTHUCCKHX TOUKAX BBINOJA-
WNIOT HUBEJTHPOBKY nonepeutoro cevennsi. B npouecce wuu-
BOJAHPOBKH PeRKY yCTaHaBAMBAIOT HA OpoBKAX KaHana M
i HECKOABKHX TOMKAX CeYeHHH, 3aTeM Ha [He KaHaja M
ANSIee HA €ro NPOTHBONOAOXKHOH CTOPOHE.

llocae o6paGoTKH XKYypHAla HHBEAHPOBAHHA Bbluep-
UHBAIOT CEYEHHE B BEPTHKAALHOM Macuwitade npoioibHOro
npodguin. Itor MacuiTab HCNOAB3YIOT AJMA BEPTHKANBHOTO
Il ropu3oHTaabioro paccrosuns. [lonepeussie npoduan
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PA3MELLAIOT HA TOM XK€ MeCTe, 4TO H npoaoabhbie. Mx pag
[0JaralT Haa JHHHER NOBEPXHOCTH 3eMJH B ITPOAOJHLHOI
npoguae. Ocb KaHana B NONEPEYHOM CCHEHHH COBMeELILa
C NMPOAOJKEHHEM €ro OPAHHATHI Ha AAHHOM MNHKETe.

Konrpoasusie sonpoc

. Hro uayuaer reopesusi?

2. Kakue reonesuueckue paboTe BHNOAHAIOT NPH MEAHOPATHBHG
CTPOHTEABCTBE? ,

3. Kakue HHCTPYMENTH NPHMEHSIOT AAS HIMEPCHHS JLIHH AHHHR |
MecTHOCTH?

4. Kakne onTHYCCKHE HHCTPYMENTH ABARIOTCH OCHOBHBIMH Nnpi
JACSHYCCKHX paborax?

5 Kakue npuGopu HCHOALIYIOT AR OPHCHTHPOBAHMA JNHHHI
MECTHOCTH?

6. Hro Takoe chemMKa MecTHOCTH?

7. Kaxkne npnGopni MCnoas3ylor AAsl CHEMKH MECTHOCTH?

8. Yto rakoe macwTab na naane waM Kapre?

9. Kakue JHHMH HA3LIBAOT FOPHIONTANSIMHK?

10. Jlast 9ero npoH3BoasT HOBEPKH MHBEAHpPa?

1. Kakue nosepk# nupeaMpa BHNOAHSIOT 10 Hawaaa pabor?

12. Kakne paGornl BHNOAHAIOT NPH BHHOCE MPOCKTA MEAHOPALHN.
HATYpY? ’

13. Yemy pasen ropusoHT mucTpymenra?

14. Kakne nokasareau HaHOCAT Ha npoPHAbL TPACCH?

15. Kakwe reogeanyeckue paGoTs BHIOAHAIOT IPH KOHTPOAE KaueeT
Bd CTPOHTEALCTBA APEH W KOJJAEKTOpos?

FrNABA

OCYLUMTENIbHBIE CUCTE

§ 7. KOHCTPYKTHMBHBIC 3NEMEHTHI 3aKPLITO
OCYWIMTENbHOM CHCTEM

OcymuTeabHON CHCTEMON HALIBAIOT KOM
MJACKC HHKCHEPHBIX COOPYXXEHHH, KOTOPbIA obecneunpae
BOAHO-BO3AYIIHLIA PEeXHM, OGAaronpHaTHLIA A5 BLIPA UK
BAHHS CEJIbCKOXO3ANCTBEHHBIX KyabTyp. B cocras ocyurs
TEJbHOH CHCTEMBbl BXOASIT: OCyllaemasi [J0Ulanb; pe
FyAUpYIOLLasi MNpPOBOASIILAS MW OrpaxKaawinas  coTH
BOAOTIPHEMHHK, [IPHHHMAIOIHA  BOAY, OTBOAHMY
OCYUIHTEJNbHOH CETbIO; COODPYKEHHA Ha OCYLHTEIbHO
CHCTEME, MOVIePKHBAIOULHE 3alaHHbIA peXXuM ee paboTh
IKCNAYATAUHOHHAS CeTb, LOPOTH H Jeconosocs (puc. 15)
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e 15 Cxema pacnoaoxe-
HHN WIEMCHTOB OCYLUIHTEAD-
HON cHeTeMBL:

| soponpuemunk;, 2 — 3a-
NPMIMA  koanekTop;, 3 —
YUIMt  koaackTopa; 4 — pe-
Y ANpYOIIHE APCHB 5 — OT-
MMMl karan; 6 — aopora

JakpuiTas OCYLIHTENbHAsA CHCTEMa COCTOMT H3 CJeay-
IOIINX 9JIEMEHTOB: OCYUIHTeJbHbIE APEHbl H 3aKpbIThie CO-
Oupartesn (peryJHpyionias 4acTh) ; 3aKpbiThie KOJJIEKTOPbI
(Hposoasiulas 4acTb); BOAONPHEMHHK H OrpazkKaawoulas
HACTL ceTH (TOBYHE JApeHbl, OrpaKAaioiiHe KaHaJbl).

Peeyrupyrowedd vacTbio 3aKpbiTOH OCYLIHTEAbHOH CH-
C1eMbl HA3BIBAIOT OTKPBITHIE HJAH 3aKpbiThle OCYUIHTEJH,
OTROAsiLLHE W30BLITOYHYIO BOAY € MOBEPXHOCTHOIO H U3 NOJ-
(AXOTHOTO CJOS1 NOYBBI H MOHHXKAKOUIHE YPOBEHb I'PYHTO-
X poa. Peryaupyiouiass cetb AOCTaBAsieT H3ObITOUHYIO
NOMY B NPOBOASILLYIO YACTh CHCTEMBDI.

llposodsawed 4acTbio OCYUWIHTENbHOH CHCTEMbl Ha3bi-
WHIOT KOJMJIEKTOPBLI, COGHPAIOLLHE H TPAHCHOPTHPYIOLLHE
NOAY, OTBOAHMYIO € OCYLIAe€MOH TEPPHTOPHH B OTKpbI-
(We NPOBOAsLIHE KaHabl (MArHCTpPaJbHbIE) HAH B BOAO-
HPHEMHHK.

Oepaxcdaroweit 4acThi0 CHCTEMbl HA3bIBAIOT OTpakia-
IOILHE KaHaabl H JIOBUHE APEHbLI, KOTOpbiE MMepexBaThiBaior
(HONEPXHOCTHBIE H TPYHTOBbIE BOAbI, NPHTEKAIOULHE H3BHE
K ocywiaemo# tepputopui. Boay tpancnopTHpyloT B npo-

| NOJASILYIO CeThb CHCTEMbl HJAH BOAONPHEMHHK.

PaborocnocoGHOCT PeryiHpylomen W MnpoBOAsiLLeH
HNCTeH 3aKpBITOH OCYILHTENbHOM cHCTeMbl ofecrnieunBaeTcs
CACAYIOILHMH 3JIEMEHTaMH: JAPEHa*KHbIMH H KOJJIEKTOp-
HWMH JHHHSAMH, YCTPOHCTBOM YCTHEB KOJJIEKTOPOB HJIH
OT/1eJIbHBIX JPeH, CMOTPOBBIX KOJIOALEB, MOTJIOTHTEJEH,
Ipy6-nepee3noB. Kaxabii K3  3J€MEHTOB  3aKpBITOH
OCYIIHTEJBHOH CHCTEeMbl B 3aBHCHMOCTH OT HA3HA4YEHHA H
(IOYBEHHO-TPYHTOBBIX YCJOBHH HMEET pasjiHuHbIe pasMepsl,
(pOpMY H KOHCTPYKTHBHBIE OCOGEHHOCTH.
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OcyiMTEAbHBIE CHCTEMBI MOAPA3AENSAIOT HA OTKpbiTHIE
u sakpoirote. Ha OTKPBHITHIX OCYUIMTE/IbHBIX CHCTEMAX pe-
FYJAHPYIOLLAA 4ACTh BLITIOJHEHA B BH/E OTKPLITHIX KaHaN08,
Ha 3aKPBITHIX — B BH/E 3aKPBITHIX APEH.

Kpynuble npoBOAsillME H OFpaAHTENbHbIC KaHajbl
OGBLIYHO CTPOSIT OTKPBITHIMH.

JIpenax — HCKYCCTBEHHOE M10I3eMHOE COOPYKEHHE J1/is
c6opa H OTBONA H3OBITOYHBIX MOYBEHHO-TPYHTOBBIX BO.
B 30He OCyWeHHs PeryJHpyioulasi cetb Ha3biBaercs ape-
HAXKHONW M COCTOHT NPEHMYULIECTBEHHO H3 3aKPbITHIX APEH-
ocyuuTeneit. [lpensi pacnonaralT Ha NPOEKTHOH rayGuke
W PAcUCTHOM APYr OT APYyra paccTosiiid. B 3aBHCHMOCTH
OT NPUMEHSeMbIX MaTepHaJOB APeHax Noapasjeasierca Ha
Marepuanvhbil (KepamMHYecKkui, NJacTMaccoBbiii, KameH-
HO-HAGPOCHbIN, QaMHHBIA) H Hemarepuarbubtd (Kporto-
Bbil, 1IE€JEBOH).

[Mapamerpbl ApeH-OCyUIHTENCH NPOCKTHPYIOT B 3ABHCH-
MOCTH OT ocyulaeMblX rpyHToB. Ha CyrJMHHCTHIX rpyHTax
H rayOoKHX TOpPAHUKAX rJYOHHY 3aJ10KCHHA JPeHbl NpH-
HHMAIOT B npeaeaax or | 1o 1,5 M; Ha necyaHblX, cynecua-
HBIX TPYHTaX M MEAKHX Toppsanukax — ot 0,7 no 1,2 .
PaccTosiHie MEXLY ApeHaMH pacCuMThiBAlOT B 3aBHCH-
MOCTH OT MPHHATOH HOPMBbI OCYLICHHS, HHTCHCHBHOCTH
OCajlkOB M HX pacnpeane/ieHusi, BOAONPOHHUACMOCTH H
CTPYKTYPBl NOUBOTPYHTOB. MeXApeHHble PACCTORHUA CO-
crasasior 10—25 m.

Hopma ocyuwieHus onpenessiet riayOHHYy CTOSHHA PYH-
TOBBIX BOJA MEKAY APEHAMH, HEOOXOAUMYIO A PA3JIHUYHBIX
CENBCKOXO3AHCTBeHHbIX Ky AbTyp. OHa p0/KHA obecneyH-
BATb BO3MOXXHOCTb MEXaHH3HPOBaHHOH 00pabOTKH NOYBhHI
B NPEANOCEBHOH NMEPHOA H HOPMaJibHble YCJIOBHS Pa3BH-
TSI PACTeHHit — B BeretaiHounni (puc. 16). Hucaennoe
3HAYEHHE HOPMBI OCYIIEHHsl 3ajlaeTCsl NMPH MPOEKTHPOBA-
HHM APEHaXKHONH CHCTEMbl B 3aBHCHMOCTH OT npejnojarae-
MOFO BH/Ia BbIPAULMBAEMBIX KYJIbTYP H THOA NOYB. YKJIOHLI
ApeH 00YC/OB/JEHB BHAOM JPeHaXa H pesibe)OM MECTHO-
CTH. MHHHMAJAbHBIE YKJAOHB APEH H3 KepaMHueCKHX Tpyo
cocrasasior 0,002—0,003; #3 naacrmaccosbix — 0,005.
JIAnHA ApeH-OCYUIHTeeH 3aBHCHT OT peabeda MEeCTHOCTH
H rayGusbl ykaowa apen. Oua we npesniiaer 200—250 m.

B nonepeyHoM paspese ApeHa-OCYIIHTeNb NPEACTAB-
asier coOOH TPAHUWIEK HAH UeJib, KAK NPaBHIo, NPAMO-
YrOJIbHOrO CEueHHsl, 3a7aHHON UIHPHHBI H FIYOHHBI C Yi0-
KEHHOIT Ha AHO APEHAXKHOH JHHHEeH H3 KEepaMHUCCKHX
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Puc. 16. Kpusasi aenpeccHH yposHf TPYyHTOBHX BOX NPH OCYINCHHMN
JAKPUITHM JAPEHAKEM:

| — ApeHA-OCYWHTEAL, 2 — HOPMA OCYWIEHHRA, 3 — KPHRER ACTPECCHM YPOBUA
FPYHTOBMX B0, 4 — ApeRamnan Tpy6a; 5 — caoft PRAKTPYOWEro MaTepHaAa;
6~ NEPUHSHAR NPHCHNKAD; 7 — APCHAKHUS 3aCHNKa

HAN naacTMaccoBuix TPY6. [as 3auHThl APEHaKHOH JIHHHH
OT 3aWJCHHS MEJKHMH YaCTHULAMH IPYHTA 3a30pLi B CTHIKAX
KepaMHYECKHX TPYO 3aKpbIBAIOTCH (PHALTPYIOULHMH MaTe-
puanamu. [laacrmaccoBbie TpPyGsl 3aWHUIAIOT NO Beel
JAAKHE.

3a3opul B cTHIKaX TPy6 He AO/MKHB npesbiwath |,5—
2.0 MM, U4TO O6YCJIOBJACHO ONTHMANLHOH IKCIIYaTAUHOHHON
HAJEKHOCTBIO APCHAXKHBIX JHHHHA, a TaKke OnpeieseHo
TEXHHYCCKHMH YCJAOBHSIMH H CTPOMTEJNbHBIMH HOPMAaMH H
[(PaBHAAMH.

Jlas noBbilIeHHst MPUTOKA BOALI K ApeHe HAA ApeHax-
HO# TPYOGOil pacnoaaraeTcst ApeHaxHas 3achinka — cjof
rpyHTa Bbicotoit 20 cM ¢ copepxanuem rymyca a0 80 %
Buinie 3TOr0 CA0Sl YKJAaJAbiBAETCs 3achiika W3 TPyHTa,
pa3phiXJeHHoro B mpotecce paspaGotku Tpawwen. Bee
peryJupyloniie aAperbl NoAalT BOAY B MPOBOAANULYIO HACTh
cHCTeMBl, NPUMLIKAA K Helt noa yraom 50—90°.

[TpoBoAsiiuas 4acTb 3aKPHTOH OCYIWHTEALHOH CHCTEMbI
COCTOMT M3 3aKPHITBIX KOJJIEKTOpPOB-coGHpaTene. JInnus
KOAJIEKTOPA YKJAaALBAeTCA M3 TPYO pacyeTHOro AHamer-
pa, oGecieuHBaoLero npHemM BoAn ¢ 06CayKHBAEMOH NA0-
waan sogoc6opa. Buyrpenuuid auamerp tpy0, npumense-
MbIX /LISl YKJAAAKH KOJJIEKTOPOB, H3MEHACTCH B 3aBHCHMO-
CTH OT maoutaau BogocGopa ot 75 a0 200 mm u Gosee.

Ha 0aHOM KOJAJEKTOpe MOryT HCNoab30BaThesi TPYObl
PasAHUHBIX AHAMETPOB C YBEJAHUCHHEM HX K YCThIO VI NpO-
nycka BO3pacTaioulero jApesaxuoro croka. Conpsikenus
0QOPMAAIOTCA B MeCTax BNajeHHs JPeH B KOMIEKTOpHI,
{IpH ITOM AHAMETP BXOJZHOrO OTBEPCTHS B TpyGe He N0A-
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KeH npesbiiate 5 cm. [IpH Bnagenun Koasnekropa B ma-
FHCTPaJbHbIA KaHal HAM BOJONPHEMHHK YCTaHABJHBACTCSH
Apenaxknoe yerbe. [lo Tpacce crposit emoTpossie, oreroii-
Hble, MepenaaHble W MorJaoMWanide KoAoAUL, TPy6Li-ne-
peesnibl, TO €CTh OCHOBHbBIC FHAPOTEXHHYECKHE COOPYKEHUS
KOJIJICKTOPHO-IPEHAKHONH CEeTH.

B KpynHoH OCyuIHTeNbHOR cHCTEME MI0mansio GoJee
5 ra Hapsily C 3aKpBITBIMH KOJJIEKTOPAMH MPOBOAAIMMH
NEMEHTAMH SIBJASIIOTCA M OTKPBITHIE KaHAJbi — TPAHCIOP-
THpYIOlLILHe CcOOHpaTeNH, BNajaiollHe B MaruCTpajbHbie
KaHajbl HIH B BOAONPHEMHHK.

KanaJibi npoBOASLUEH CeTH 0JKHBI OTBOAHTH BOAbI MO-
BEPXHOCTHOTO U BHYTPEHHErO CTOKOB H HE BBI3BIBATH 34-
TOIJIEHHS OCYLIdeMbIX NAOLLAAeH WAH MX YacTH, 4 TakxKe
MOANOpPa PeryJupyiouLei ceru.

MarucTpaabHb it Kanaa asasgercs Hanbosee
OTBETCTBEHHOH YaCTbIO OCYLIHTENbHON CHCTEMBI, B CBSA3H C
YeM €ro KOHCTPYKUHSA AOJXKHA OTBEYATb CAENAYIOULHM Tpe-
GoBaHHSIM: NPHHMUMATL BOAY € M0G0 yacTH o6c/yKuBae-
MOI'O Y4acCTKa; B MecTe BMaJeHHs B BOAONPHEMHHK Marw-
CTpaJibHbIH KaHaJ He foJuKeH ObiTh B noanope. Bepera so-
JAONPHEMHHKA B MECTE BMAaJeHHs KaHaaa J0JKHb OBIThH
MPOYHLIMH.

Tpancnoprupywomui cobuparean (koa-
JIEKTOP) AOJKEH MMeTh MO BO3MOXKHOCTH HAHMEHLIIYIO
AJHHY H CBOOOAHO NPHHHMATL BOAY ¢ J060H naolanu o6-
CayHBaemMoro Bopoc6opa. PacnosioxeHue TpPaHCNOpPTH-
PYlOULHX COGHpATeNCH HAa YY4acTKe MIAHMPYETCs C YUeToM
orpaxaarmouen CeTH.

Orpa)xpaaioulas 4actTh CHCTEMBl COCTOMT H3 J1 O B Y H X
ApeH, npeAHasHaYeHHbIX A NepexBaTa BbIKJIHHHBA-
IOIHXCA HAa CKJAOHAX TPYHTOBBIX BOA, cobGupare-
J € it — Aa9 nepexBata MOBEPXHOCTHBIX BOJ, CTEKAIOLIHX
MO CKJIOHAM, HATOPHBIX KaHaJJdOB— AAa Orpax-
ACHHHA OCYIIaeMbiX YUacCTKOB OT MPHTOKA MOBEPXHOCTHBLIX
BO/L CO CTOPOHbDI.

B cocraB ocylinTeNbHOR CHCTEMbI MOTYT BXOAHTDH TaK-
K€ TaJNbBeroBbie KaHadasl Aasi OTBOJA BOA, CO-
OGHpaeMblX B MOHHXXEHHAX HA OCYlIAeMOH MJOULAAH.

OnHHM W3 BHMAOB 3aKPLITOH OCYLIMTENbHON CHCTEMB
ABAACTCH OCYWHTEJbHO-YBJAAXHHUTEAbHASNA
cMcTema (cHCTeMa ABYCTOPOHHEro peryJHpoBaHHs).
B Tako#l cHeTeME O H TE XKe pPeryJHpylouLHe ApeHbl cy-
KAT A5 OCYwerun W ysaaxcwenus. B oceHHe-peceHHH
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NEepHOA roaa 3TH APeHbl COOHPAIOT H OTBOAAT H3GHLITOYHbIE
BoAbl. B JeTHUA nNepHOA OHH CayKaT AIsl NMOANOYBEHHO-
ro ysaaxHeHus. B 3asHcHMOCTH OT peabeda MECTHOCTH
3aKPbITHIE OCYUIHTENbHO-YBAaKHHTEJbHbIE CHCTEMBbI CTPOST
¢ OAHOCTOPOHHHM MJH JIBYCTOPOHHHM BHajieHHeM JpeH
B Koaaekropol. Ha yyactkax ¢ OOJbUIHMH YKJIOHAMH
NPOEKTHPYETCA OAHOCTOpPOHHee Bnajaenue aApex. Jlauna
KOJIJIEKTOPOB B TakuX cHcremax cocrasaser 600-—800 m,
anuna aped — 150—200 m. Fay6uuna apen 1,2—1,4 m.
HauGonee cosepuleHHbl 3aKpbiThie OCYUIHTEAbHO-YBAAK-
HHUTEJbHbIE CHCTeMbI C NoAauei BOAbl B HCTOKH KOJJIEKTOPOB
U3 pacnpeneautened. McTokn moryr 6bITh COeAHHEHbI Clie-
LLHAJbHBLIM 3aKPHITHIM YBJAAXKHUTENEM (OPOCHTEJALHBIM KOJI-
JIEKTOPOM) .

Hapsiny ¢ 3akpbiThiMH KOJJIEKTOPAMH B OCYUIHTEJNbHO-
YBAAXKHHTENbHBIX CHCTEMAX HCHOJAbL3YIOTCH  OTKPbITHIE,
KOHCTPYKUHSA CHCTEM 1IPH 3TOM YINpOULaeTces, 06Jeryaior-
CA YCJOBHS €e 3KCMJAyaTallHH.

[Ipn crpouTeNbCTBE KOJANEKTOPHO-APEHAaXXHOH CeTH
ABYCTOPOHHEr0O MACHCTBHA PACCTOSHHS MEXAYy ApPeHaAMH
npuHuMaloTes B 1,6—2 pasza MeHbile, yem NpH OCYIIEHHH.

§ 8. Coopya;teuuu OCYLUMTENbHbIX CHCTEM

Jlasi peryJiMpoBaHHs BOJHOrO pexuma, npeaoxpaHeHus
OCYUIHTEJNbHOH CEeTH OT pPaspylueHusi NPH Nepesoske rpy-
308, NepeMellleHHH CeAbCKOX03AHRCTBCHHOH TeXHHKH, a TaK-
Ke ans obecneyeHus paboTocnOCOOHOCTH OTKPBLITHIX H 3a-
KPBITBIX OCYIIHTEAbHBIX CHCTEM CTPOATCH PA3JIHUYHBIE TH/L-
POTEXHHYECKHE COOPYXKEeHHS.

CoopyXeHHsl HAa OCYUIMTEeNAbHLIX CHCTeMAax nogpasae-
JSIOTCA HA TPH CFPynnsi:

oGecneynBaloliie nepeess CeNbCKOXO3AHCTBEHHOH Tex-
HHKH, MPOTOH CKOTA H NEpeMelleHne JIoJeH yepes KaHajb
(Tpy6bi-nepeesibl H MOCTHI) ;

NpeaoxXpaHsioulHe Kanajibl H Ipenbl OT pasMmbiBa (Kpen-
JIEHHSl OTKOCOB, JPEHa)KHble YCThA, nepenaibl U ObICTPO-
TOKH) ;

obecneyuBaloiiHe KOHTPOJIb H PeryJHpoBaHHe CTOKa no
KaHaJjam W jJipeHaMm (ui103bl H HACOCHbIE CTAHIHH, CMOT-
POBBIE H NONVIOILAKILIHE KOJOALDI).

Haubonee pacnpocTpaHeHHbIMH COOPYXCHHAMH HA OT-
KPBITHIX KaHaJax siBASOTCH TPyObl-nepeesipl, KpenjeHus
OTKOCOB, pexe MOCTbl, LIO3bl, HACOCHbIC CTAHLLHH, Nepe-
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naabl U ObLICTPOTOKH; HA APEHAXHBIX CHCTEMAX — YCTbH,
CMOTPOBBIE H TOMIOILAIONIHE KOJNOAUbL, perKe (HAbTPHI.

Ha muHepaabHbIX 3eMJsIX BCEe COOPYKEHHsi CTPOST H3
c60pPHOro Kee306eToHa, KePAMHKH HJIH MOJHMEPHLIX Ma-
TEpHaJ0B, @ Ha TOPPSAHHKAX — H3 AEpeBa HJH nojaumep-
HBIX MaTepuaJios.

Hopmadbhas KCJIyaTalus 3eMelb ¢ OTKPBITOH OCy-
WHTEJbHOR CeTbio MOXeT GbiThb o0ecneyeHa TOJNbKO MpH
HAJMYMKH HA KaHajaax TpyO-nepee3fos HIAH MOCTOB.

TpyOGbi-nepee3db B 3aBHCHMOCTH OT [POMYCK-
HOM CNOCOGHOCTH KaHaJMOB CTPOAT H3 OETOHHBIX H
)enezoGerounsix Tpy6 auamerpom ot 0,3 no 1 m. llupuna
Mpoe3Ked 4acTH HA NOJAX C 3ePHOBLIMH H MPONALIHLIMH
KyabTypamu 4,5 M, Ha ayrax u nacréumax — 6 M. TpyGul
anamerpom 10 0,75 M ycTaHABJIMBAIOTCS HA OCYUIHTEJSX,
a auamerpom A0 | M — Ha coOHpaTeasax H Marucrpa-
JAbHBLIX KaHajax. '

MocTbl Ha OCYUIHTEJIbHBIX CHCTEMAX CTPOAT TOJABKO
HAa MATHCTPAJbHBIX KaHalaX H HHOr/la Ha KPYNHBIX TPAHC-
noprTupylouinx cobupareasx. HanGoabiuee pacnpocrpane-
HHE MPH CTPOHTEJNLCTBE MOCTOB MOJNYUHJIH OETOHHbBIE H XKe-
1e300€TOHHBIE KOHCTPYKIIHH, KOTOPbIE, KakK NPaBu/o, H3ro-
TABAUBAIOTCS 3aBOACKHM cnocoboM. Ha Topdaubix rpyn-
TaX CTPOAT MPEHMYUIECTBEHHO JIePeBSIHHbIC MOCTbI
(puc. 17).
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Puc. 17. Tunosan KOHCTPYKIHA ACPEBANHOTO NEIIEXOAHOr0 MOCTa:

[ - wactwa: 2 - crofikw; J - nepwaa, 4 — CTAKKaA, § — csafinwe onopu;
# — MHPHHA KAWAAA N0 ANY, M — 3EA0KEHHC OTKOCA
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MocThl CTPOSAT C HEUETHLIM YHCJIOM NPOJNETOB, TAK Kak
IPH YETHOM CPEAHIO CBaliHyI0 ONopy HEOGXOAHMO yKpen-
JATh HA OCH KaHa/ja, YTO CHJIBLHO NPEnsiTCTBYeT JBHKEHHIO
BOJLI M0 HeMmy.

KpenaeHue AHA OCYUHTEALHBIX KAHAJIOB HA MHHE-
paNbHBIX 3eMJsAX obecrneynBaloT cOOPHBIMH Keae306eToH-
nbiMi saementamu. [Ipr OGAHLOBKE AHA KaHaja yKaaibli-
BAIOT KEeNe306ETOHHLIC JOTKH CHeNHaNbHOro npopuas
AHHO# 10 6 M H wHpHHOH 10 | M. BepXxHiow 4acTh OTKOCOB
MOKPLIBAIOT AEPHOM, CHEUHAJbHO BbIPALIHBAEMBIMH TOp-
GONCPHOBBIMH KOBPAMH, AEPHOKPOLIKOH HJH 3aCeBaOT
MHOTOJIETHHMH TPaBaMH.

Kpensiense 0TKOCOB Ha TOPDSIHBIX NOYBAX MPOH3IBOAAT
M3 J0COK, NJACTHH WJIH XBOPOCTHHOTO [JIETHS BLICOTOM
0,5—0,6 M, ycTpausas H3 HHX V NOAHOXKHSA BEPTHKAJbHYIO
CTEHKY. 32 9TH CTEHKH HAM IL1IETHH 3aCHNAIOT IPYHT, Bbi-
HYTHIH IpH pa3paboTke KaHasna (M3 KaBajbepa), H NAOTHO
ero yrpambosripaior. Kasaabepom Ha3nBalOT BAJAHK rpyH-
Ta, BHIHYTOrO NpY paspaboTke KaHaja WIH TPAHILIEH H OT-
CHITAHHOIO B CTOPOHY.

MUHoraa OCYWIHTCAbHLIC KaHajbi YKpPenJisiorT BepTH-
KaJbHOM JepeBAHHON CTEHKOH H HA MHHEPAJIbHLIX rPyHTaX.

JlpeHaXHBIM YyCThbeM Ha3bBaeTcs 4acTb 3a-
KPBLITOrO KOJJCKTOPA, BXOASAILAs B OTKPLITBIH KaHal W cay-
Kauias aasi c6poca BOAbI H3 KOMIEKTOPA B KaHall WK BO-
NONPHEMHHK.

Ha muHepasbHbIX FPYHTAX YCThe YCTPAHBAIOT H3 XKeJle-
306€TOHHOTO OrOJI0BKa B acGecTolleMenTHOH TpyObl, AH60 B
BHJE KeJNe300eTOHHOTro J0TKa ceuyennem 15X 15 cm ¢
KPHUILKOA # BOM0OTGOMRHOM uacTbio. BopoorGofinas vacth
npeAoXpaHseT OTKOC KaHa/jia OT pa3MbiBa CTpyed BOAHL,
napaoulen u3 ycrbsi. Konuesas tpyba ApeHa)KHOro yeThbs
ycTanasaupaercs He nuxe 25—30 cM Haa ypoBHEM BOIAbLI
B BOAONPHEMHHKE. YCThe 3araybasiioT B OTKOC KaHajia Ha
15—20 cMm, KOTOpHiii KpensiT OJepHOBKOH BOKPYI YCTbfl H
10 Bepxa KaHanaa. Takum o6pa3om yCThe NpeloXpaHsercs
OT MOBPEXKACHHN MPH MEXAHHYECKOM CKAIIMBAHHH H O4HCT-
Keé BOAONPHEMHHKA WAM Kanaja (puc. 18).

Ha TopQsiHbIX IPYHTAX NPHMEHSIOT AEPEBRHHLIE YCThA
H3 NPOCMOJIEHHLIX JIOCOK TOJNUIHHOW HE MeHee D CM, ceuye-
uHuem 15X 15 uwan 18X 18 cm. YcTaHaBaHBalOT YCThbA Ha
AEpEeBAHHbIX CBafX, 3a6HBAEMBbIX A0 MHHEPAJILHOIO AHA
6oJ0Ta.
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Puc. 18, THnoBuie KOHCTPYKIHH yCTHeB:

a — Gecrpanwernol apens: ! — norok; 2 - conpsirawman Tpyba; 4 — nascr-
smaccosas rpyGa, 4 — nojoneperopaKuBanil  BAAKK, 6 — KOAAEKTOpE:
I — rpasuiinan noacunka; 2 — GeTonHMA Oroaonok; J - 4cGECTOUCMCHTHAR
TpyGa; 4 npocMONCHHAN NAKAA; § — Apenaxunit Tpybonponox; 6 - smecTHuil
rpyur; 7 — onepuonka; A, — rayOuna xanaaa; D, — ycaosun#t amamerp 1pyont

Yerbe moxer OGbiTh NOBpeXAeHO BeaeacTsue puabTpa-
ILHH BOALI M3 3AKPBITHIX KOMIEKTOPOB. [lAsi HCKJAOYEHHS
pasMblBa TpaHiie#, B KOTOpble YKAAAbIBAIOT YCTheBbie TPy-
Obl, TPYHT NPEABAPHTENbHO 3aCHINAIOT H TULATENBHO yTpam-
GosuiBaoT. Bo HaGexanue nedpopmauny npH ocaake ropda
YCThbSl YCTAHABAHBAIOT Ha JlepeBsiHHbIX cBasX. OTKoC Kana-
Ja Noj JICPeBSiHHbBIMH YCTbAMH YKPenisioT AOWAThiM Ha-
CTHAOM HAH (aluHHaAMH.

Bueaperue nojJHMepHbLIX MaTePHasoOB B NPAKTHKY me-
JAHOPATHBHOIO CTPOHTENLCTBA MNO3BOJAET HCNOJAbL3OBATH
KOHCTPYKIHH ycTbeB H3 nuactMmacc. OHH HaAMHOro Jerue,
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TEXHOJOIHYHEE B M3rOTOBJCHHH, HE MOABEPIKEHbI BO3ACH-
CTBHIO arpeccHBHbIX BoA. B c60pHOH KOHCTPYKIHH YCTbeB
HCMOAB3YIOT TIAAKOCTEHHbE MOJHITHACHOBbIE TPYOB! Ana-
merpom 100, 125 mm u Gonee. Kopnyc yerba H3roras-
AMBAIOT W3 TNOJHITHJAEHA HH3KOR MJOTHOCTH. ITOT
NONMITHIAEH Gosee 31aCTHYCH H NPH ray6oKoM npomepsa-
HHH OTKOCOB KaHaJoB obGecneyHBaeT Hajex)Hoe coeanHe-
HHE C KOMJICKTOPOM.

[Tepenaas npeacrasasior co6OH BepTHKAJbHbLIE
yeTYnbl AHA KaHanaa, yKpelJeHHble CTEHKOH H3 NpOovyHOro
matepuana. Ha MHHEpaJbHBIX TPYHTaX CTPOAT Heaeso-
GeTonnbie nepenansl, a Ha TopdAHbIX — depesannvie. [Ino
H OTKOCH KaHaJjla Ha MHHEpaJAbHbIX FPYHTaX Bbillie W HHXKe
nepenajaa yKpenasiior 6eToHHOoH 06JHUOBKOH HAH KaMeHHOH
OTMOCTKO#, HAa TOPPAHBIX — AOUIATOH OGAHUOBKOH.

BHCTPOTOKH NPeACTABAAOT COGOA y4acTKH Ka-
nasna ¢ ykaonom ana 0,1-—0,15, ykpenaenubie xenesobe-
TOHHBIMH JIOTKAMH, K4aMCHHOM OTMOCTKOHW, QalunHaMH.

[TpH cTponTenbcTBE nepenanos H OLICTPOTOKOB YCTPaH-
BAIOT NPOTHBO(PH/IbTPAUHOHHBIC IKEJNe300eTOHHbIE HAH
flepeBAHHBIE WNYKTOBbIE CTEHKU, 3araybisiemMbie HHKe AHa
COOPYKEHHS 10 5 M, ANHHOHK 10 | —2 M B 06€ CTOPOHMLI OT
ero CTEHOK A5l NMPEeAOTBPAlLeHHA PHIALTPALHH BOABL

BaHoe 3HaucHHe AAA NPOAOJKHTEJLHOCTH CpPOKa
cAy kOBl H Gecrepe6oiiHOCTH PaboThl APEHAKHOR CETH HMe-
IOT CMOTPOBLIE, MepenanHbieé H MOrA0AolIHe KOJOALbI.

CmoTpoBbe KOaoOAUB (pHuc. 19, a, 6) npu cu-
CTEMATHYECKOM JIPEHHPOBAHHH YCTPAHBAIOT TONBKO HA JIpe-
HAKHBLIX CHCTeMax, ocymanoiux Goabwwue naowaan. Hx
pacnoaaraior JH60 B MeCTaX COCAHHCHHA HECKOJIbLKHX KOJ-
JEKTOPOB, JHGO NPH H3IMEHEHHH YKIOHA HA KPYMHBIX KOJ-
aektopax. Ha yuactkax sbGOpOUHOro JAPEHHPOBAHHHA, Iie
KOJJIEKTOPHBIE JIHHHH MpecTaBieHbl TPYGaMH AHAMCTPOM
0,3—0,5 M H NPOTAKEHHOCTHIO B HECKOJBKO KHJIOMETDOB,
CMOTPOBBIE KOJMOAUB ABJAITCA HEOTLEMJACMOH 4ACTHIO
APEHAKHOR CHCTEMbl M BBINONHAIOT POAb OTCTOHHHKOB.
OHH yCTaHaBAHBAKOTCA B MECTax pe3KHX MOBOPOTOB KO-
JIeKTOPA WJH NPH NEPEeceueHH ero ¢ GOKOBLIMH MOHHKE-
HHAMH, M0 KOTOPLIM MPOJAOKEHBI 3aKPHITLIC OCYUIHTEH.
B 9THX caydasx KoJOAUb HCIONL3YIOTCH KaK MPOMEKYTOM -
HOE 3BeHO JUIA COCAHHeHHS KOJJIEKTOPOB.

[Mpu H3MEHEHHH YKAOHOB OT GOAbIIEr0 K MeHbluemy,
KAK NPaBHJo, CTPOAT CMOTPOBOH KOJOZEIL C Mepenaiom.
Ha apenakHbix cCHCTEMax OHH GbIBAIOT ABYX THIOB: OTKpPbI-
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Puc. 19. CuoTpoBue ApeHaKHBIE KOAOAILL:
a — 6ea nepenana; 6 — ¢ nepenatom

Thie — JIOXOASILIHE A0 MOBEPXHOCTH 3€MJIH H CKPHIThie —
MOTAHHBIC, KOTOPHIC PACTONATAIOT HHKE MOBEPXHOCTH 3eM-
JH Ha 50—60 cm (¢ neavlo obecneyeHus Ge30NacHOCTH
pabotni).

B nacrosiiiee BpeMsi B Meanopaunu HanGosee UIHPOKO
PacnpocTpaHeHbl OTKPobITHE KOJOAIBI, UTO OOBACHACTCS
yao6eTBOM MX skenayatauud. [loab3oBanue noraiflHbiMu
KOJNOAUAMH 3aTPYAHEHO BBHAY CJAOMKHOCTH ONPEAC/ACHHS
HX MECTOHAXOXKACHHS.

CMOTPOBbIE KONO/IUbI YCTAHABIHBAIOT HA KOJJIEKTOPAX,
HMEIOILHX GOJBLIIOH NPOAOJLHLIR YKJOH, NPH KOTOPOM MO-
FYT BO3HHKHYTb BBICOKHE CKOpocTH Boabl. Ilpu stom npo-
HCXOAHUT CMelleHHe TPY6 KoJJIeKTopa.
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CMOTPOBOIl KOJIOIEIL COCTOHT H3 2 —3 KeaeaoheToH-
HbIX cOopHbIX Kosew auamerpom 0.7--08 m (puc. 20).
B GOKOBBIX CTEHKAX HHIKHETO KOJIbIla HA BLICOTE HE MCHEE
50 ¢M OT AHA PACHOJOXKEHB ABA OTBEPCTHH — BXOAHOC
H Boixojanoe. llpeBbilicHHE BBLIXOAHOTO OTBEPCTHA Hal
BXOMHBIM A0AKHO Obith He menee 10 cm. B orsepctus
BXOASIT TPyGbl KOAAEKTOPA: Bnajpaiowas Ttpyba — Bo
BXOAHOE, 4 BHIBOASNLAS — B BbiXOAHOe oTBeperHe. JlHO
KONIOANLA yeTanasanpaercs Ha 8- 10-canTHMeTpPOBbIH C/10H
rpasusi M NpeAcTaBAsieT CcOOOH HKeNe300eTOHHBIR  KpyT,
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Pue. 20. KONCTPYKUHH CMOTPOBBIX KOJAOAUCB PAAHYHLIX THNOR:

a4 — ¢ HAKAOHHBLIM KOALUOM; 0 — ¢ HHARHAPHIECKHM KOALIOM, # — € A010A-
HHTEALIKWM KOALUOM: | — KOAbWo; 2 — RBOANWAR TPY6a; J - KOALUO € ANOM;
4 sWBOASAN TPYO6a: 5 - ACpPeBAMHAN KPHUUKA, 6 - AHO KOAOAUA; 7 —
KpBiiKa; & — AONOAHHTCALIOE KOAbLUO, Ky rAyGHKa peoaselt Tpyon
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I. Tunb cMOTPOBBIX

Hanmenopanue Hasnavenne u MeCTO yeTanoBKH

CmoTpossie Jlas naGawojenus 3a paGotTol cHcTembl
B MECTax: Pe3koro IoBOPOTA KOANCKTOPA
8 naaune (noa yraom menee 150°), peskoro
YMEHBUIEHHSA VKAOHOB, TPH CONPAKCHHH
HECKOABKHX KOMMICKTOPOB, 4 TaKXKe Ha nps-
{ MBIX YYACTKax NpH 3HAUHTEALHOR HX LAHHC
Cwmorposste ¢ nepenaaom  [lpn 3HaYHTEABHBIX YKJAOHAX MECTHOCTH,
PC3KOM  H3MEHEHHH rAyOHiB 338J0KCHHA
KOMICKTOPOB, COEMHEHHH WX HE PA3HBIX
VPOBHAX

AHAMETP KOTOPOTO PABEH HapPYXHOMY AHAMETPY GOKOBBIX
CTEHOK KOJIOALA.

Csepxy OTKpBHITBIH CMOTPOBOH KOJOACU 3aKPbIBAIOT
CLEMHOH Kese306eTOHHONH Kpblikoi. JKenezobeToHubie
KOJIbIA M IHO KOJOANA CKPENJIAIOT EeMEHTHBIM PacTBOPOM,
MPHYEM CMELLeHHe KOJell He [A0JKHO NpeBslimath ' /3 ToJ-
UWHHBl HX CTEHOK.

Bepx KoJ0M1a OTKPHITOrO THNA AOJXKEH BHICTYIATH
Hajl NoBepxHocThiO 3eman Ha 0,4—0,5 m.

[Ipu noaxone aApeHaKHOM JHHHH K CMOTPOBOMY KOJIO/-
Ly nociaefnue 4—5 KepaMHUYCCKHX TPyO KaaoH JIHHHH
3aMeHsIOT acOeCTOLEMEHTHLIMH TPY6GaMH HJH HX OTpe3Ka-
MH AJHHOH He meHee 1,5 m. Bxoasiuiue B Konoaen acbecro-
EMEHTHbIE TPYObl A0/KHbLI BbICTYNaTh 33 BHYTPEHHIOW
CTEHKY KOJIOALA Ha 5 CM.

B MeaHOpaTHBHOM CTPOHTEJBLCTBE [IPHMEHAIOT CMOT-
POBbBIE KOJNOALDI PA3JHYHLIX KOHCTPYKUHA. THIBI KOJIOALEB
OTVIHYAIOTCH MO HA3HAYCHHIO, MECTY H cnocoly YCTAHOBKH,
BbICOTE, rYOHHE YCTAHOBKH, Mepenajy Mexay BXOAHLIMH
H BBHIXOJHLIMH OTBEPCTHAMH, COCTABY MAaTEpPHAJOB M ap-
martype (raba. ).

[Tornomawumwue Koaoaus (puc. 21) cayxar
AJAA OTBOAA MOBEPXHOCTHLIX BOJ, CKAIVIMBAIOUWKUXCA B MO-
HHKECHHAX €O c1abONpPOHHILACMBIMH MOUYBAMH.

[1pu cTponTeNbCTBE NOTIOWLAOUIHX KOJOAIUEB Hal Ape-
HAXXHOH WM KOJJICKTOPDHOH TpyGaMH AHAMETPOM He me-
Hee 100 MM ycTpaMBalOT KOTJOBaH, KOTOPBIH 3aN0JAHAIOT
XOpOILO BOAONPOHHUACMBLIMH MaTepuanamu: OYyJbIKHHK,
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Kojoaues

FayOuna yxaan-
Tun Mapka Bucuma. uuyxonnrzropa. lle;:'e: o
M
Otkpuroro tuna  KC-220 J1 2.2 Ho 130
KC-300 J1 3.0 140—210 -
KomGuuuposan- KC-200 K 2,0 110 -
HBIE KC-220 K 2,2 130 -
Orkpurroro tena KCI1-220 J1 2.2 100—120 40--20
KCI1-300 J1 3,0 120—200 100—20
KCI1-380 J1 3.8 160—250 100—20
KomGuuuposan- KCI1-220 K 2,2 100120 40--20

HulC

uebenb wian Gurble apeHa)kubie TpyOn. CTaHkH KOT/IOBa-
Ha KPensT WHTAMH H3 KOJbeB H JIOCOK HJH XKeJle306eTOH-
HbIMH KOJIbILAMH C Bbipe3daMH aasi Tpyo.

Ilpu ycrpofictBe Ha ocywiaeMom yyactke GOALUWIONO
YyHeaa MOMIOIAKIIHX KOJOAUEB YBEJAHUYHBAIOT JAHAMETP
TpY6 KOJJNEKTOpa, 4TO6GLl NPONYCTHTL H TPAHCNOPTHPOBATH
[OBEPXHOCTHHIE BOJAbLI B BoAonpHemHHK. ['ay6una norao-
THTENSt onpejenserca rayOGHHON KOMJIEKTOpa, HAa KOTOpOM
OH YCTaHaBJHBAETCH.

PuUALTPHI YCTPaHBAOT AAA cOpOCa BOALI H3 HArOPHLIX
H JIOBUHX KAHAJOB, a TakKxe AI5l OTBOAA POAHHKOBLIX BOJA

Puc. 21. Noraomawowni koaoneu:
m -~ 3aN0KEeHAC OTKOCa



Puc. 22. lNoraornreannan Koaonka:

I — rouvapran TpyGxa jmamcrpom 15 cm; 2 - cTeKAOX0ACT; 3 — NPHCUNKA,
4 sacunka Tpawwen; 5 duanTpyowmii Martepuan  (necuano-rpanwfivas
cmecnh); 6 — apenaxuuii TpyGonposon

B ApeHaxuyo cetb. [10 KOHCTPYKIUHH PHALTPHI AHANOTHY-
Hbl  MOMIOMAIOUIMM  KoJojauam, DPUAbLTPYIOULYIO Ccnocos-
HOCTH OGecneunBaeT rpaBHANas 3aceinka (aHamerp rpa-
BHA — 1,5-—2 cm). Tunosoit GpuabTp CocTOMT H3 c6OPHOro
KONIOALA, 3aNOMHEHHOrO NECYAHO-IPABHHHON CMECbIO HAH
neckom. Bepxuee Koabuo GpuALTPa BLICTYNAET HAJ NOBEPX-
HOCTBIO 3eMJIH.

Iast yekopeHusi 0TBOAA NOBEPXHOCTHON BO/ABI NPH OCY-
WECHHH APEHAKHBIM COCOOOM MOYB THKEJIOro MexaHuye-
CKOTO COCTABA MOCJCAHEE BPEMS MPUMEHSIOT 3aKpbiThie
cobuparean. Hx ycrpauBar Ha apenwax B BHAE 10-
FAOTHTEABHLIX KOJAONOK (puc. 22). [asi ux ycrpoincrsa
HCHOAL3YIOT HepedopMHpyeMble (GHALTPYIONLHE MaTepHa-
JIbi: NIECHAHO-TPABHHAHBIE CMECH H UIIAK ¢ KO3DDHILHEHTOM
GuALTPaUHH He MeHee 3—5 M/cyT, 6JOKH NPOMBILLIIEHHOTO
H3rOTOBJIEHHS M3 NopHCTOro Getona W Topda.

§ 9. Knaccudpmuraymus rpynros
NO (PHINKO-MEXAHMYECKMM CBOHCTBAM

Oco6enHoCTH  NPOM3BOACTBA  MEAHOPATHBHO-CTPOM-
TeJbHBLIX paGoT, POCT NPOH3BOAHTEALHOCTH MalllHH H o6ec-
HCUYEHHE KAauecTBa CTPOHTEJNLCTBA 3aBHUCHT OT MPABH/Ib-
HOTO yueTa BOAHO-(PH3HYECKHX H (PH3HKO-MEXaHHYECKHX
CBOHCTB FPYHTOB.

[pyHTaMu Ha3LIBAOT NOPOALL, M3 KOTOPBIX COCTOAT
BEPXHHE CJIOH 3eMHOH Kopbl. Bce rpyHTHl WMeIOT oprau-

16
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YeCKOe HAH MHHepaabHoe npoucxoxiaenne. K oprannue-
CKHM TPYHTaM OTHOCATCH TOP(AHMKH. Mutiepasibibie ocy-
AEMbIE TPYHTHI EJAATCH HA HECBA3HLIE (PASHO3CPHHCTHIE
MCCKH H I/IBIBYHB) H CBA3HBIC (CYMECH, CYJIHHKH, TJHHBI).
DUUKO-MCXAHHUECKHE CBOACTBA ONPEReNsiioT TEXHOJOTH-
qecKue O0coOGeHHOCTH TPYHTOB. OCHOBHBIMH CBOHCTBAMH
FPYHTOB SIBASIIOTCA: yAedbHas H 0ObeMHAs macca, CBHA3-
HOCTh, BJAKHOCTb, BOAONPOHHILAEMOCTb, IIACTHUHOCTD,
pPaspuLiXaseMocTh, TPEHHE.

Yaeabnasg Macca TrpyHTa XapakTepH3yercs
Maccoli abCcoJIOTHO CYXOro rpyHTa Ha CAMHHUY O0bema.
O6bemuasn macca xapakrepusyercs maccod | m® rpynrta
B ©r0 €CTECTBEHHOM COCTOAHHH.

CBA3HOCTHLIO TFPYyHTA Ha3biBaercst CrlOCOOHOCTH
MPOTHBOCTOSITH CHJIE, CTPEMSILIEHCH PASBEAHHHTE YACTHIbI
rpyita. CTelenb CBA3HOCTH TPYHTA ONpeaesercs yriom
€CTeCTBCHHOr0 OTKOCA, KOTOPbIH W3MEHSIeTCH B 3aBHCHMO-
CTH OT MEXA4HWYECKHX CBOHCTB FPYHTA H €ro BJIAXHOCTH.
YrjaoM €eCTeCTBEHHOr0 OTKOCA Ha3bIBACTCH Yroa Mexy
MOBEPXHOCTBIO OTKOCA H TFOPH3OHTAJLHOH MJAOCKOCTHIO,
PH KOTOPOM TPYHT HE OCBIAeTCH W HE CrnoJji3aeT.

BAaa) HOCTb IO IPyHTA HA3biBAETCH COAEPIKAHHE B
HEM BO/bI, BLIPAXKECHHOE B MPOLEHTAX K Macce HAH 00bEMY
rpyHTa B abCOMIOTHO CYXOM COCTOSIHHM.

BoAONPOHHIUAEMOCTb IO Ha3bIBAETCA CNOCOO-
HOCTb FPYHTA NMPOBOAKHTH BOAY H3 BEPXHHX CJ10€B B HHIK-
nHue. MakcUMadbHYK BOAONPOHHUAEMOCTh HMEET MECOK,
MHHHMaJbHYIO — [VIHHA.

[laAacTHYHOCTHIO TPYHTAa HA3bBAETCH CHOCOO-
HOCTh AePOPMHPOBATLCH, PHHHMATHL (POPMY, NPHAAHHYIO
BO BJIAXKHOM COCTOAHHH, H COXPaHSATL €€ nocje npekpaiue-
HHSl BHEUIHErO BO3NEHCTBHA.

PaspbXafaeMOCTbl0 TFPYHTd HA3blBACTCA CNO-
COGHOCTb YBEJAHYHBATLCSA B 00beMe BO BpeMmsi pa3paboTki.

Tpeuue onpejessieTcsi Kak CHAA CKOJbXEHHH MeTanna
0 FPPYHTY M XapakrtepHayercss KOS(pQHUHEHTOM TPEHHS.
Beauyuna kosp@uuUHEHTa TPEHHS BO3pacTaer ¢ yBejaHue-
HHEM BJAXHOCTH.

[TpuMeHeHHe Ka)/10r0o THIA MALLHH H MEXaHH3MOB On-
peaessiercst rpynnoi rpynra. IpynnHpoBka rpyHToB npo-
H3BOAHTCA 1O HUX COCTABY, BOAHO-QHIHYECKHM H (PHIUKO-
MexXaHHUYeCKHM cBoicTBaM. [pynnbl rPyHTOB OTpaxKaior
TPYAHOCTb PaspaboTKH HX PabOYHMH OpPraHaMu MailHH,
pa3paboTKa rPYHTOB BTOPO#R rpyfnnbl TPyaHee, 4eM epBOH.
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JIns ApeHOYKAAAO0UHbIX MALIHH NPHHATH |, 2 ¥ 3 rpynnbl
TPYHTOB (AaHHbIE H3 €IHHBLIX HOPM H pacueHok — EHuP):

XapakTepHCTHKA TPYHTOB I'pynna
Faabka u rpasuit pasmepom 10 80 mm 2
Fauna:
MATKas HWAH Hacbinuas 2
¢ npHMechio webus o 10 % 2
¢ npumeckio uebns Goaee 10 % 3

Cyransok:

JAerkui

THKEAbIH

¢ cogepxaunnem npumecein Goaee 10 %
FpyHT rymycuoro ciaos

Jlecc ¢ npuMechio rpaBHA M rajdbKH

[lecok scex suaoB

Ilecok ¢ copepxaunem kamueir or 5 g0 10 %
Cynech Bcex BHAOB

Topd Gea xopreft n ¢ Kopusamu 10 30 mm

=R WN N = WO -

KoHTpoasHbie BONPOCH

l. Yo npeacrasaser coboil 3aKpLITan OCYUIHTENbHASN CHCTEMa W H3
KaKHX OCHOBHBLIX SJEMEHTOB OHA COCTOMT?

2. Yro takoe apeHax?

3. YUto Takoe HOpMa OCYWIEHHSI AAS  CEeAbCKOXO3AHCTBEHHBIX
KyabTyp?

4. TlepequcanTe THAB COOPYXKEHHH HA OCYWIHTEAbLHON cHCTEME.

5. JlaA 4ero npeanasHaueHbl ApPeHa)Hbe YCTh#, CMOTPOBHE H M0-
rAOULAI0HIHEe KOJOMILB?

6. Kakosn ocHOBHBIE TPEGOBAHHA K YCTPORCTBY YCTHEB H KOAOAUCH?

7. B Kakux rpynnax rpyHton paboTanTt APeHOYKAAIMHKH?

rNABA 3

MATEPHUATIBI U KOHCTPYKLU MM
ANS CTPOUTENBLCTBA APEHAXKA

§ 10. Openaubie TPpyOul M apmarypa

Marepnannl, npumeHsieMble A APEHaXKHBIX pabor,
AOJMHbI ObiTh YCTOHYUMBBI K KOJeGaHHAM TeMNeparypbi
BO3/lyXa, BO3JIEHCTBHIO TFPYHTOBBIX BOJ, KOPHEBOH CHCTe-
Mbl PACTEHHH, MHKPOOPTraHH3MOB, KHCJIOT, LeJa0UeH, mexa-
HHYECKOMY JaBJICHHIO I'PYHTA.

18
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JlpeHakHnie TpyObl H3rOTaB/IHBAIOT H3 KEPAMHKH,
aAepeBa, acGecrouementa, OGeToHa, MIACTMAcChl, CTEKJO-
AACTHKA W CMEUHaJbHbIX COCTABOB HA OCHOBE NOJIHMEPOB.

[las cTpouTeAbcTBA JIpeHa)ka B 30HE OCYLUEHHSA
MPHMEHAIOT NPEHMYILECTBEHHO KepaMHuecKkue (rou-
yapubie) Tpy6ul. OHH HMEOT pasiHuHy dopmy:
UHAHHAPHYECKYIO (KPYrayl0), MHOTOrpaHHylo, ¢ OAHOH
HJH HECKOJIbKHMH MJIOCKHMH IPaHsiMH, ¢ pacTpybamu (pHc.
23). Jlauna Ttpy6 cocrasasier 333 MM M3 pacuera
yKAaaku Ha | M, BHyTpeHnuit auamerp — 50, 75, 100, 125,
150, 175, 200, 250 mm. Cpok AEHCTBHS KEpaMHYEeCKHX
Tpy6 — 50 sner u GoJsee. .

Tpy6nl auamerpom 50 H 75 MM HCTIOABL3YIOT A5 YKAAL-
KH ApeH, AHameTpoM 75 MM H Gojiee — /s KOMIEKTOPOB.
Macca uuaunapuueckoi TpyGul anamerpom 50 MM cocrTas-
asier 1,6—1,7 kr; wecrurpanuon — 1,3—1,4 Kr.

Coranacio I'OCT 8411-—74 npomMbieHHOCTb Bbilly-
ckaetT TPyOb UMAHHAPHYECKHE, WIECTHIPAHHBIE H BOCbMH-
rpauusie (taba. 2).

[Ipn Mcnosnb3oBaHHH WECTHrpaHHbIX TPY6 Tpebyercs
HX MOArOHKAa H YKAAJKa Ha NJAOCKYI0 rpaib, 3aTpyAHEH
CNYCK B TpaHuiew no xenoby apenoyknanynka. Ho ouu
60see yN06HBl NPH TPAHCNOPTHPOBKE, TAK KaK JErko yKaa-
ALIBAIOTCA B MaKeThl H KOHTeAHepol. TpyOnl UHAHHADHYE-
cKoit dopmbl Gosee yaoOHb NS YCTPOHCTBA JIPEHANKA.

Pacrpy6Gnbie TpyObl BbIYCKalOT MM CTPOHTENbLCTBA
JAPeHaka B 30HE OPOLLEHHS B YCJIOBHAX 3aCOJCHHBLIX FPyH-
108. PacTpy6 Ha oanoM KoHIle TPYyObl 06ecneyHBaeT Xecr-
KOE COE/JIHHEHHE CTHIKOB, HEOOXOAHMOE B [POCA0OYHBIX H
GecCTPYKTYPHBIX TPyHTaXx.

HeJbI0 YCOBEPIUEHCTBOBAHHS (POPMBI APECHAKHbBIX
Tpy6 pa3pabaThiBAOTCA MX HOBbIE KOHCTPYKUHH: C pH-

Puc. 23, Kepamuueckue
ApeHaxuue - Tpybu w apma-
TYpa:

I — UHANKRAPHYCCKNE, 2 —
WecTHrpanuue, J - BOCLMH-
rpamise; 4 — ¢ oAnoR naoc-
KO rpausw; 5§ —c pacrpy-
6om; 6 — nepexoammx; 7 —
yroabumnK
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2. OCHOBHBE XAPAKTEPHCTHKN KEPAMMUCCKMX APCHANKHBX TPYE

Jlonyernmue
Huaverp | Toauuna OTKAONCHINE, MM ';‘:\"l’)"-‘l“"
Dopua suvrpen- | crensm, Ao
Pymcnns,
i, mm MM Ousaan | Hepexkoe wH
HOCTL ropiop
Linanpapnycekas 5042 1142 +2 + 3 3.5
542 13342 +4 +4 3.5
10043 15+3 41 +4 1.5
[Hecrurpannan 12643 1843 +4 +5 1.5
150+3 2043 4 +5 45
Bocusurpaunas 17545 - 2045 +5 4+ 6 5.0
20045 2145 45 +6 5.0
26045 254-5 46 + N 50

JACHON BHEUIHCH NMOBEPXHOCTHIO, BOJONPHEMHBLIMH 1POPE3s-
MH, PACKaMH HA TOPUAX, NOPHCTHIMH CTeHKaMK. B HacTon-
uee Bpems 3TH TpyOLl HArOTABJAHBAIOT TOJbLKO B KauecTse
ONBLITHLIX 006pasios.

Topunt Tpy6 npu M3TOTOBJACHHH 0OpE3alOT MOJ Yriaom
90° Kk npoaoabHoi ocu. Jlasi Toro uToOH NPOTHBOCTOATH
BHEUIHEMY AABJEHHIO TPYHTA H NPOXOAAUIHX CEJIbCKOXO-
3ANCTBEHHLIX MAlHH, TPYOb A0JKHBI HMETh BBICOKYIO Me-
XAHHYECKYI0 NPOYHOCTD.

C 1eAbl0 YMEHbIICHASA CONPOTHBJACHHS ABHKEHNIO BO/LbI
H HCKJAIOUEHHSI O6PA30BAHHA HAHJIKA BHYTPEHHSS MOBEPX-
HOCTH TPYOB 10JKHA GBITH raAKo#, 6e3 uiepoxopatocted
H 3ayCeHHIL

Jlast NOBLILICHHA KauyecTBa CTHIKOBKH TPy6 paspabarhi-
BAKOTCH ONBITHHIE 06paaikl TPYO ¢ (packaMH, CHATLIMH NOA
yraom 45° 10 HAPYXKHOMY AHAMETPY € OAHOH CTOPOHbLI H
BHyTpennemy — ¢ aApyroi. Takne TpyGn obGecneuHsalor
KAUECTBCHHYIO CTHIKOBKY MPH YKJIAAKE HX NOJYMECXaHH3H-
POBAHHBLIM CNOCOGOM 110 CNYCKHOMY JOTKY TpyGoyKaan-
4YHKa.

Ha rayGokux topgsanukax H 60J0Tax KepamHueckue
TpyObl YKJAAABIBAIOT HA ACPEBAHHBIC CTENNANXKH, AHG0 HC-
MOAb3YIOT AepeBfntbie TPYOL (IPAMOYFOAbHOTO HJH Tpe-
VIOJILHOTO CeYeHHsA, H3rOTOBJeHHbIe U3 A0coK. Boaa B no-
JIOCTD APEHBl NOCTYNAET HePe3 CTHIKH MEKAY AOCKaAMH WIH
CHenHaNbHble OTBEPCTHS, NPOPEe3anHHbic B GOKOBLIX IOCKAX.

B nocsaeanee BpeMsi NOJAYUHIH PACIPOCTPAHEHHEe T p Y-
Gl M3 NOJAMMEpPHBX Marepuaanos (naacr-
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mace) (puc. 24). MUx U3roTasauBaioT U3 NOJAHITHAECHA Bbl-
cokor naornocty (I1BI1), wuskoin (ITHIT) w noansunua-
xaopuaa (I1BX). INaacrmaccosbie Tpy6ui 8 710 pas aer-
e KepAMHUECKHX, HX JJIHHA [IPAKTHUECKH pamia HeohXx0-
JIUMOH JIIMHC JPEH.

[MoansTuaenosbie TpyGul yCTOHUHBB K aneuaamo
OPraHHUeCKHX KHIAKOCTEH, OCHOBAHKH, CONCH H MHHEpaJb-
HbIX KHCAoT. TpyGbl H3 NOJAHITHAEHA BLICOKOH NAOTHOCTH
60J1ee NPOYHBIE, HO MCHEE 3JIACTHUHBIC, YeM H3 (0JAHITHIIC-
Ha HH3KOH MA0THOCTH. TpyObl H3 NOJAUBHHHAXJAOPHAA (BH-
HHIIacTa) o6AaAaloT BHICOKOH NPOYHOCTBIO H XHMHYECKOH
CTOMKOCTBIO, HO TIPH OTPHILATEJBHLIX TEMIIEPATYPAX CTAHO-
BATCHA XPYNKHMH.

Jlpenaxusie roppupoBanubie TpyObl H3 NOJHITHACHA
BBICOKOH NAOTHOCTH H3TOTABJAWBAIOT B COOTBETCTBHH C TEX-
HuyeckHMH ycaoBusimu TY 6-19-224—83 (raba. 3).

Ha o6bekTbl MEJHOPATHBHOIO CTPOHTEJNLCTBA [M1ACT-
Maccosble roprupoBanbie TPyOGbl NOCTYNAIOT CBEPHYTHIMH
g Oyxthl. Macca 6yxthl Tpy6 anamerpom 63 mMm cocrasasier
50-—60 kr, anuna tpy6 B Oyxre pocruraer 200—350 wm.
Tpy6ut B GYXTY HAMATHIBAIOT IJAOTHBIMH YIOPAJLOYEHHBIMH
BHTKAMH JUI51 YAOOCTBA HX TPAHCNOPTHPOBKH H CBOOOJHOIO
CMATHIBAHKS NPH YKAAAKe B aApeny. OTpesku Tpyb coeanns-
orea mydramu H3 rodppupoBanHoro noaustuaeHa. Ha sa-
BOJAE-H3rOTOBUTENEe GYXTHl MJAACTMACCOBBIX TPYyO nepess-
3bIBAIOTCA TEKCTHJAbLHOH JICHTOH, WINAraToOM HJAH APYIHM
MATEPHAJIOM, HE NOBpeXaaloium Tpyoy.

Bo snaaunax ropp naacrmaccosnix Tpyb pacnooxke-
Hbl BOAONPHEMHbIE OTBEPCTHA, KOTOPLIC HasuBaloT nepdo-

4 200000000

Puc. 24. INaacTvaccosuie apeHaxunie TpyObi:
@ - ¢ KONLUEBWMH TODpaMK; 6 — C DHRTOBLIMK; 6, & — TNAAKOCTEHHIE



3. Texuuueckan Xapakrepucruka ;gen‘axuux rogpuposanusx Tpybd
wa MBI

X P = Pasmepu npodmis S » z
3 1z =" * ro&pl.p:!? Hme
T o = x s Qg T s 4
§‘§ =3 g’:‘ inpuna iil‘i 33:
& © x x . o3 = C 3~
50 2,0 0.8 10,0 3.6 4.3 3.0 14
63 20 0.9 11,0 13 5.0 3.5 \7
75 20 0.9 13,75 49 6,0 4.0 18
90 2.5 0.9 16,0 6,4 6,0 1,0 23
110 25 0.9 19.5 7.8 6.0 4,0 19
125 25 1,0 22,0 89 6,0 4.0 17
90 5,0 1.4 16,0 6.9 6,0 4.0 23
110 5,0 1.5 19.5 84 6,0 1,0 19
125 5.0 1.9 220 98 6.0 4.0 17

pauned. TpyOul nauamerpom 50 MM umel0T nepdopauno
3,0 mm, auamerpom 63 MM — 3.5 mwm.

[lractmaccoBbie TpyGbl HCHBITHIBAIOT HA 3aBOje Ha
MpoYHOCTE K aedopmauuio (usmenennwe auamerpa). [lo
pesyabTaTaM HCNbITaHWH YCTAHABJAMBAIOT JONYCTHMYIO
rayOMHy yKkaaaku apexaxa. Tpy6wm aumamerpom 50, 63 w
75 MM HCNOAL3YIOT JAA YCTPOHCTBA PEryJHPYIOUHX APEH
ray6uHOH 10 2 M, Tpy6u anamerpom 90 mm H Goaee — aas
YCTPOACTBA KOMJIEKTOPOB ray6uuont 2,5—50 wm.

Kpome ueabrotsinyrsix roppupopannbix Tpy6 ¢ nepdo-
pauMefi AN YKAAAKH APEHAXKA MOrYT HCNOJAb30BaTbCA
rHOKHE BHTBbIE (CNHPANBHO-HABHTHIE) TPYOBI H3 [OJHBH-
HUaxaopuaa (raba. 4).

4. XapakrepHeTHKa COMPAALNO-HABMTHX APEHAXHWX TPYG w3 TIBX *

Hapy®usiit anawerp, Hucao psaos Boaonpresuan naomans,
MM nepdopawii eM/w
50 10 19.2
63 13 54,9
75 17 65,3
90 20 67,2
110 22 69,7
125 27 829

* Pasmepu orsepernit na rpyGax: wupuua — 0.6 mm, 290na — 4.0 um,
war — 15 s,
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ItH Tpy6Ll HIrOTABAMBAIOT U3 NPOPHAHPOBAHHON 110-
J0CHI TIOJIHBHHH/XJAOPHAA METOAOM CHHPAJbHOH HABHBKH.
Tpancnoprupylorcsi BUTHe TpyObl B OTPE3Kax, CBA3AHHbLIX
B NaKeTbi, JHOO HABHTHIMH Ha CleuHaabHbie GapabaHbl.

Jipenaxubie TpyObl AOCTABAAIOT HA OOBLEKT H XPaHAT
Ha NpHOOBLEKTHOM CKJAane B 3aBOACKOH ynakoske. [lpw
3TOM HX HEOOXOAHMO NPEeAOXPaHATb OT MEXaHHYECKHX MO-
BpexaeHHH, yiapos, Heawvds ckaaabiBath njacrmacco-
Bble TPYOhl BOJIM3H OTKPBHITOrO OFHA H HA MJOWLAAKaX noj
NpAMbIM BO3AEHCTBHEM COJIHEUHBLIX JYYeH, TAK KakK nJacr-
Macchl MOABEPIKEeHbl TeMMEePATYPHOMY PACIIHPEHHIO.

[lpn xpanenun GyXThl ¢ MJAaCTMAcCOBHIMH TPYGAMH HX
YCTAHaBJAHBAIOT HA NEPEBAHHBIE HACTHJLI B 3aKPBITHIX MO-
MelleHHsIX HaH noa nasecom. [lpu KparkospemeHnHoM Xpa-
HEHHH OYXTbl 34KpBIBAIOT OGpPe3eHTOM, COJOMOW WAH ApY-
FHM MaTepHalioM.

Has yerpoiictea aApenaxka, Kpome Tpy6, HCHOALIYIOT
CMCUHAJIbHYIO apMaTypy: COEJHHHTe/NbHbIE MY(TH, TPOH-
HHKH, MNEPeXOAHHKH, KOHIIeBLIE 3arJyUIKH, YrOJbHHKH,
yerbsi (pue. 25).

Coeannnrenbune MmypTo (BTYyJaKH) cay-
KAt AAA CTHIKOBKH Kepamuyeckux Tpy6. Mydrb mapku
BCILL-07 H3roTaBAHBaIOT H3 NMOJHITHACHA 1O TEXHHYECKHM
ycaosusm TY 33-33—80. MydhThl HMEIOT UHAHHAPHYECKYIO
(opMy, COCTOAT H3 LEHTPANLHOR HacTH ¢ BOAONPHEMHBIMH
OTBEPCTHSAIMH H KOHuEeBbIX natpy6kos. [lpu ykaaake ape-
Ha)Xa KOHueBble naTpyOGkH My(T BXOJAAT BO BHYTPEHHHE
HACTH COEJHHAEMBIX TPYD, a4 MX LEHTpPaJbHAs 4YacTh CJay-
AKHT Al ipHema Boabl B aApeHy. Pasmepn natpy6GKoB co-
OTBETCTBYIOT BHYTPEHHEMY AHAMETPY KepaMH4YecKux Tpys:
50, 75, 100 mm. llentpanbnas yacts MyqpTbl J0JKHa ObITDH
3allHieHa QUALTPYIOIIHM MaTepHasoMm. MydTel mMapku
BCM-1 B ueHTpaabHOR 4acTH KOPIyca HMEIOT 1ecTh BOAO-
NPHEMHLIX OTBEPCTHH AHaMeTPOM 8 MM, a KOHLEBbIE pac-
TPyObl HMEIOT BLICTYNbI, Ha3biBaemble pukcaropamu. Ouu
CAYKAT A COXPAHEHHS] PA3MEPOB ILEHTPAJIbHON BOJONPH-
E€MHOH 4acTH My(]Thl NpH ee CTHIKOBKE ¢ TpybGaMH.

Coeaunurenbubie MypThl M3 NOAHITHAEHA obecneyn-
BAIOT HALCKHOE COR/IHHEHHE KepaMHUeCKHX TpyO, N03Bos-
0T MEXAHH3HPOBATH ONEPAIHKIO YKIAAKH H PACUIHPHTL rpa-
HHLbLl [PHMEHCHHS KEPAMHUYECKOro ApeHaka NpH Y3KO-
TPaHIICHHOM W GecTpaHiwelnHom cnocobax.

TpofinMKH HCHOAB3YIOTCA AASA COCAHHEHHA APEH C
KOAAeKTOpoM. [lo KOHCTPYKUHH pasnuualnT TPOHHHKH
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Puc. 25. Jlpenaxnan apmatypa:

@ TPORUMK  KCPAMMMCCKHA, 0 COCAMNEHHE ¢ MOMOMBIO KCPAMHUCCKOR
TPyOu; & — TPORNNK NASCTMACCORLWA BAPYKHLNI, ¢ ~ TPORUNK MAACTMHCCOBRIR
BHYTPOHMMA, 0, ¢ — COCAMHNTCALNLE MyDTH (BHYTPCHNSA W HAPYKHaR);
M, 3 COCAHHENNE NABCTMACCOBMX TPYO (KCPaMHYCCKOR M MASCTMACCORON

TpyGamu)

lesbHbie H cOopHbIE, 110 HCNOAb3YEeMOMY MaTepHany Aas
HX H3rOTOBJEHHA — HA [OJHITHIACHOBBIC HIH Kepamu-
HeCcKHe.

[lepexoAHMKH CAYKAT IS COCAMHCHHS TPYO
pasanunbix auamerpos. 1o KOHCTPYKUHH OHH aHANOIrWy-
Hbl COCIHHHTE/IbHBIM MY(PTaM, HO OTAHUYAIOTCH PAIHYHBIMH
JAHAMETPAMH BXOJHLIX NATPYOKOB M OTCYTCTBHEM OTBep-
CTHH B UeHTpPaabHOH 4acTH. [lepexoaHHKH HCNoABL3YIOT
MPH YKAQAKE KOJICKTOPOB GOABINOH NPOTAKEHHOCTH.
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Konuesse 3araywkH AI8 KepamMHYecKOro
JApeHaKa npuMeHsioT aas oopmaenus Konua apeust. [lpu
YKAAAKE APCHAKHON AHHHH B TPAHILCIO NOCJACAHION B Ape-
HE KepamMHu4yecKylo TpyOy 3akpuiBaloT KOHIEBOH 3arayui-
KOH, H3rOTOBJEHHOH M3 NAIACTMACCH WJIH Kepamuku. Buy-
TPEHHHA JIHAMETP 3arAYIIKH COOTBCTCTBYET HAPYKHOMY
aAnamerpy Tpyon.

[IpH peskux noBopoTax APeHAaKHOH JHHHH HCNOJAbL3Y-
IOT YTOALHHKH H3 NOJHITHIEHA BHICOKOH HAH HH3KOH NAOT-
HOCTH. BHYTpeHHHI AHAMETD HX A0JKEH COOTBETCTBOBATH
HAPYKHOMY AHAMETPY conparaembix Tpyo.

§ 11. 3awuTHO-PUNLTPYIOWME MaTepHanbl

[lpu skcnayarauun KepamH4YEcKoro aApeHaxa Boaa B
MOJIOCTb APEHBI NOCTYNAET Yepes 3a30pbl MeKAY TpybamH,
NJAaCTMAcCoOBOroO — yepes neppopaiHoHHbe OTBEPCTHS.
JLnsi 3aUMTh 3a30POB H OTBCPCTHH OT 3aHJICHHS H C LEJIbIO
NOBLIIEHHS BOAONPHEMHONH CNIOCOOGHOCTH APEHAXKA NpHMe-
HAIOT 3aULHTHO-PHALTPYIOULIHE MaTephaan (3PM). B 3a-
BHCHMOCTH OT THNA APEHAXKHBLIX TPYO QHABLTPYIOIUMH Ma-
TePHAJAMH 3alHINAIOT JH60 YacTh ApeHaxHoro Tpy6o-
npoBoaa (3a30pbl B CTHIKAX KepaMmuueckux Tpy6), aubo
BCIO TpyGy (naacrmaccosbie TpyGul ¢ nepdopanueit).

3aunTHO-PHALTPYIOLLHE MATEPHAABI OAPA3ALARIOTCS
Ha ecrecreennoie w uckyccreennste. K ecrecresennbin 3OM
OTHOCAT MOX, TOPPSHYIO KPOIUKY, AEPH, COJOMY, rpaBHil
H NEeCYAHO-IPABHIHHYIO CMECh; K HCKYCCTBCHHBIM — CTEKJIO-
XOJICT, NOJAHITHACH-XOJCT, CHHTETHYECKHH KJEeeHbLIW HeTKa-
HBIH MaTepHa, Hraonpo6GHBHOE HETKAHOE NOAOTHO W APY-
FHE CHHTETHYECKHEe pyJsioHHble 3OM.

B MeaHOpaTHBHOH NpakTHKe HCNOJb3YIOT MpeHMye-
CTBEHHO HCKYCCTBEHHBLIE DPYJOHHBIC 3aIHTHO-(PHALTPYIO-
LHE MATEpPHaJbl: CTEKJOXOJICT, HIMIONPOOHBHOE [MOJAOTHO,
HETKAHbLIE XOJICTHI H KJEeHbIC MaTepuasibl.

Crekaoxoactwm wmapoxk BB-I' BB-K, BB-T,
BB-M, BB-AM sddextusun npu tpanweiinom cnocobe
CTPOHTEABCTBA Apenaxa (taba. 5).

CTeKJI0X0ACTBl XapaKTePUIYIOTCH GECHOPANOUHBIM [1e-
PenJeTeHHEM CTEKAAHHLIX BOJOKOH, YTO 06YCA0BAHBACT He-
BBICOKYIO MPOYHOCTb H PACCAAHBAHHE, 3ATPYAHSIONLCE HX
IPUMCHEHHE NPH MEXAHM3IHPOBAHHOH yKaaake, [lan wme-
JHOPATHBHOTO CTPOHTEABLCTBA NPEAHAZHAUCH CHEILHAIbHBI
crekaoxoact BB-M, usrorvasansaemsiit 8 pyjonax pasany-
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5. XapakTepHCTHKA PYAOHHBIX CTEKJOXOACTOB

[oxasa. | EAnsnua X0ACTH CTEKAOBOJOKHHCTHE
TeAH RIREPEs

HUS BB-I' BB-K BB-T BB-M BB-AM
Toawnna MM 04 06 05—08 1.2 0,609
npuna MM 400 960 1500 150500 150500
Jauna M 100200 170 50100 105 200
Huamerp .
BOMOKHA MKM 15 18 I8 19.5 15,3
Koadpi-
ILHEHT
PpuabTpa-
UHH I0=Yfe: 125 8.3 9,7 6,4 12,5

Hoi wupHubl. Toawmusa wmarepuana cocrasasier 04—
1,25 mMm. Tlpounoctb Ha paspbiB 1OJOCKH WHPHHOH 5 CcM
pagHa 100 H (10 kr). Tako#l ¢Teka0OX0JNCT PEKOMEHAYETCH
A5 MCNOJAB30BAHUA B JIOOLIX MHHEPAAbHLIX IFPYHTAX, HE
coaepKaiuux 60JbILIOr0 KOJMHYECTBA KEJNE3HUCTHIX COCAH-
HeHHH. CTEKJ0X0ACT HE TOJILKO NPeAOXpaHsAeT ApeHaKHbli
TPYGONPOBOA OT MEXAHHUECKOTO 3aHJIeHHS, HO H YBEeJHUYH-
BaeT BOJONpHEMHYIO crnocoGHoCTh Apenaxa. [Ipumensior
CTEKJOXOJCT B BHJAE OAHOH WJAH JABYX (MOACTHIAIOUICH H
NOKPOBHOMN) JIEHT, KOTOPBIMH NPH YKJAa/IKe 1,1aCTMAacCOBOIO
ApeHaxa Bkpyrosylo obeprbiBalor TpyOnl. [losockamu us
CTEKJIOX0JCTa OOGEpPTHLIBAIOT CTLIKH KEpaMHM4YecKHX Tpyo.

Crexsnoxonct BB-AM orauyaerca or BB-M 6Gosee Bbi-
COKOH MPOYHOCTBIO 38 CYET apMHPOBAHHS MaTepHana kan-
POHOBBLIMH HJH HEHJOHOBBLIMH HHTAMH 1O BeeH anune. Crek-
Joxoset BB-AM ucnoab3yior npu MexaHusHpoBaHHONH YK-
JajKe ApeHa)ka TpaHueHHbiM H GecTpaHileHHbIM CI0CO-
GaMH.

Bosaee BbICOKOH NMPOYHOCTBIO, YeM CTeKJOoXouacT, 06.Ja-
AAI0T 3aIHTHO-(UIABTPYIOLLIHE MAaTepHaJbl THIIA HEe T K a-
HOro ufaonpobuBHOro noaorua K rakum
MaTepHasaMm OTHOCHTCS TMOJIOTHO HETKAaHOe CrelHaabHOoe
HraonpobusHoe 3auwuTHo-H3oaupyowee (CU3H), nonor-
HO HeTKaHoe wursonpoGusuoe (MIT), nosorHo Herkauoe
kjaeenoe mesaunoparusioe (HKM), noaorso nerkaunoe me-
aunoparupHoe Kapkacuoe (HMK).

K naubojiee npouyHbIM MOJOTHAM OTHOCATCA MeJHopa-
THBHbIE: HETKaHOE KJeeHOoe W KapkacHoe (taba. 6).

[ToaoTHO KAeeHOe CO34aHO HA OCHOBE MOJHAKPHJIHH-
TPHJbHBIX BOJOKOH (Cblpb€) H KayuyKOBbIX JIATEKCOB.
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6. XapakTepHCTHKA PYJAOHHBIX 3RWHTHO-DHALTPYIOLIKX MATEPHANOB

Eanunua HoaotrHo
ﬂggga- namepe- [13-xo0acr
KA CHU3H Il HKM HMK

Toawnua MM 431 1,03 0,84 1,18 1,50
Iupura MM Ho 1600 150-—500 150—500 150--500 150—500
Hauna M 20 80 117 100 110
Jnasmerp
BOJOKHA MM 19.5 26,1 19,5 26,7 48,9
Kosdpu-
UHEHT
(puabTpa-
(MK 10" *m/c 62 7.8 6.9 8.6 7.3

[ToN0THO HETKaHOe MEeJHOPATHBHOE KapKacHOe HMeer
GoJiee BLICOKYIO MPOYHOCTH 33 CYET BBEACHHA KapKacHoOro
CJIORl — MOJIMITHJICHOBOH CETKH.

K uauGonee npounbim 3PM OTHOCHTCHA NOJAHITHICH-
XOJICT, NPEICTaBAAIOMWUN COO0H HETKAHBI PYJOHHbIH
GbuAbTPYIOUIHI MaTepHaa Ha OcHoOBe crekaoxosicra. [lo
NPOYHOCTH OH MOYTH B O Pa3 NMPEBOCXOAHT IPHMEHsIeMble
B HacTosilliee BpeMsi CTeKJoXodcTbl. OH peKOMeHLyercs
AJiSi MEXAHH3HPOBAHHOM 3ALUHTHI APEH OT 3aHJIEHHS.

Bce CTEK/OBOJIOKHHCTBIE H HETKaHble MaTepHaJb
MMEIOT BBICOKYIO MPOYHOCTb, CTOHKOCTH K BO3JAEHCTBHIO
XHMHYECKHX BEULeCTB, aHTHKOPPO3HHHbLIE cBOHCTBA, obec-
MEeYHBaIOT MEXAHHM3AUHIO ONepalHH 3allHTLl ApeHaxa oT
3aUJICHHSA, 1103TOMY HCIHOJb30BAHHE HX B MEJHOPATHBHOM
crpouTesibeTBe 3P deKTHBHO W nepcnekTuBHO. Ocobenno
MEepCneKTHBHBIMH SIBASIIOTCA MJacrmaccosbie TpyObl ¢ 10-
KPbBITHEM H3  3aUlHTHO-QHABLTPYIOILHX MAaTepHAaJO0B.
Hauecenue 3allMTHOrO NOKPLITHSA HA TPyOy NPOH3BOAHTCA
npH ee wH3arorosaeHHd. ToammuHa @uabTpa-060J40YKH
cocrasaser 0,6—1 mwm.

Kpome cnjowHOro nokpbiTHsi M1acTMaccopod Tpyobl,
pa3pabaTbiBAlOTC BApPHAHTBHI 3aULHTHI TOJBKO BNAJHH
ropp CTEKJOBOJOKHHCTHIMH MaTepHaJaMH B BHAE HHTEH.
ITOT cNOCO6 MNO3BOJHT 3aUIHULATH OTBEPCTHH, KOTOpbLIE
pacnoJo)KeHbl BO BnaguHax ropp, u 6osee 3KOHOMHO pac-
X00BaTh 3aUHTHO-(PHABTPYIOLLHE MATEPHAJDI.

§ 12. Necyano-rpasmiHbie PHALTPLI

Ilas obecnevennsi paboTOCNOCOGHOCTH 3aKPHITOrO Jpe-
Ha)xa OO0JblIOe 3HAYCHHE HMEET 3aChilKa APEHaXXKHOH
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TpaHwen. B coorpercTBuH ¢ «PyKOBOACTBOM M0 NPOEKTH-
POBAaHHIO ApeHa)ca» W «HHCTPpYKUHEH N0 CTPOHTEALCTBY
3aKpLITOrO TOPH3OHTAJBHOrO JPEHAXKa nNpH OCYUICHHH
3eMe/ib CeJIbCKOXO3ANCTBEHHOrO HA3HAYCHHA» JIPCHAKHbLH
TpYOGONpOBOA NPHCHINAIOT FYMYCOBBIM (FYMYCHPOBAHHbLIM)
caoem rpynra Ha soicoty 0,2 m or ana tpanuien. OKou-
YaTeNbHYIO 3aCHINIKY NPOM3BOAAT IPYHTOM, BHIHYTHBIM NpH
paspaboTke TpaHuien. 3achinKa APEHAXKHON TPAHIIEH HJIH
ILEJIH JAOJIKHA HMETh XOPOLUYI0 BOJAONPOHHILAEMOCTD, Bbi-
COKYI0 (QHABTPAUHOHHYIO CIIOCOGHOCTS.

B rpyHTax Jerkoro MexaHHueckoro cocrapa (neckax,
CYNecsix) 3achinka BHIHYTHIM IPYHTOM o6ecneunBaeT 1ocra-
TOUHYIO BOAONPOHHILAEMOCTh CJIOSl FPYHTA HaA APEHa KHbBIM
Tpy6onposoaoM. B rIHHHCTBIX H CYMIMHHMCTBIX TPyHTax
(HALTPAUHOHHAS CNOCOGHOCTL APCHAMHON 34CHINKH HH3-
Kasi, BOAOINPOHHIIAEMOCTD €€ MPAKTHYECKH paBHa BOAONPO-
HHULaeMocTH noanaxothoro caosi. Mcnoss3zoBauue rymyca
B K@YeCTBE 3aChilIKH APEHAXKHbLIX TPAHILUEH HA BCIO HX IJY-
OHHY CHHXKAeT INIOAOPOAHE MOYB, HO NPHAACT HM BbICOKHE
(PHALTPAUHOHHBIE CBOHCTBA.

Buicokolt pHABTPAUHOHHON CNOCOGHOCTBIO OOnanaer
NECOK, rpaBui, wWebeHb H NecYaHo-rpasHiHble GHALTPL —
CMECh KPYMHO3EPHHCTOrO NecKa, rpasus, WeGHS H APYIHX
CHINYYHX, XOPOWO (QHALTPYIOULHX, BOAONPOHHILAEMBIX He-
pasnaralolHXcs MaTepHanos.

B 3aBHCHMOCTH OT pa3MepoB BOAOTIPHEMHBIX OTBEPCTHI
JAPEHbl M THIOB OCYWIAeMblX TPYHTOB YCTAHABAMBAETCH
rPaHyJIOMETPHYECKHH COCTaB OGBEMHBIX ChillyYyHX (HABLT-
POB, T. €. MX KOJHYCCTBEHHOE COOTHOIIEHHEe B O6EeM
o6beme 3acuinkd. Jluamerp yacTHil 3aHTHOrO MaTepuasa
AOJKEeH cOCTaBasiTh He meHee 60 % ot pasmepa 3azopos
B CTbiKax Wiau orsepcTHit B Tpyb6ax: J1,=0,6A, rae J1;, —
pasmep rpaHys 3aulHTHOrO MartepHana; A — 3a30p B CThi-
Kax KepaMHYecKHX TpyO HJIH AHAMETP OTBEPCTHH nJjact-
MaccoBbIX.

3achinka necyaHo-rpaBHAHBIMH  QHJALTPAMH  BHINOJ-
HAETCSH MO BCeH ANHHE TPaHWIen JHO0 KOJOHKAMH C 1arom
4—6 M u Gonee. BuicotTa 3achbiiKH 3aBHCHT OT COCTaBa
FPYHTa APEHHPYEMOro 06BEeKTa H MOXKeT ObiTh MpPHHATA
pasuoit 0,2-—0,4 M, aH60 10 NOAOHWIBBI MAXOTHOrO TOPH-
3onrta Beicotoi 0,8—1,0 M.

[lecyano-rpasuitnbie GUALTPHI NPHMEHSIOT B TOM Cay-
4ae, KOraa Kapbepbl pacnoyoxenn or o6beKkrTa MeaHopa-
UHH Ha paccrtosindd He Oosee 5—10 kM. B oraeabrbix
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cayuasix npH yKjaajake ApeHa)a B THMKEJAbIX FPyHTaX A0-
MyCKaeTcsl pacnojoxeHHe Kapbepos Ha paccrosiHun 15 km
u Goaee.

Kpome 3achilKH ApeHaKHOH TPaHIIeH Ha MOJHYIO WM
YACTHYHYIO BBICOTY, MeCYdaHO-rpaBHHHBIA PHALTP M3 Kpyn-
HO3EPHHUCTOrO MeCKa, rpaBHa M UIEOHS HCNOAb3YIOT BMECTO
3alMTHBIX MaTtepuanaoB. B 3stom cayuae apeHaxHbie
TPYOGONPOBOALI HE 3ALUHULAIOT CTEKJOXOJACTOM HJAH HIVIO-
MPOOHBHLIM HETKAHLIM MOJOTHOM, a NJOTHO YKJIa/biBaIOT
Ha NeCcYyaHo-rpaBuiHoe ocHoBaHHe. PuabTp 3achLinaiOT
CBEPXY H BOKPYT.

OuabTp YKAAABIBAIOT OAHOBpeMeHHO ¢ Tpybamu. Jlas
sroro apesoykaaauukn ITLL-202A, MJ1-4 npooGopyayior
OyHKepamH, H3 KOTOPbIX NECYaHO-rPaBHHHAS CMEChb CBO-
60/1HO BBICHITAETCA HA AHO TPAHLIEH H YJOXKeHHbIH Tpy6o-
MPoBOA. BbICOTa 3aCHINKH PEryJHPYeTCcs 3ac/IOHKaMH, ycTa-
HapJHBaemMbiMH B OyHKkepe. Pacxon mareprana cocrasisier
0,1—0,15 m* va | m ApeHbl npH pabore 3KckaBaropa
ITLL-202A u menee 0,1 m” — npu pabore ApeHOyKJIAAUHKA
M/1-4. Hauboaee 3¢p¢eKTHBHO HCNOAb30OBAHHE MecYaHo-
rpaBHHHOH CMeCH MpPH Y3KOTpaHIIEHHOM crnocobe CTPoH-
TeJIbCTBA JipeHaxka. 3a cueT y3KoH TPaHiueH yMeHbIaeTcs
pacxoja MartepHaia no CPaBHEHHIO C LIHPOKOH TpaulleeH,
pazpabaTbiBAeMOH  3IKCKABATOPOM-APCHOVKAAAUHKOM
ITLL-202A, otkpbiTas TpaHwmes obGecneunBaerT KOHTPOIb
KayecTBa 3acChlllKH, €€ paBHOMEPHOCTb H BbicoTy. B yctoii-
YHBBIX MHHEpPaJbHbIX TFPYHTAX APEHAXKHBIH TPybOonposoa
3aUHILAIOT NeCYaHO-TPABHIHBIM QUIBTPOM H NOCAE YKAAA-
Kit TpY6 Ha AHO TpaHwen. [Ins 9T0ro HCnoab3yloT TeaeKKH
Ha ryCEHHYHOM H KOJIECHOM XOAY, HMeouHe GyHKep H rno-
nepeunnid Tpancnoprep. [IpH ABHKEHHH TEJEXKH BAOJb
TpaHueH rpaBuid 3 OGyHKepa noctynaer Ha TpaHcnoprep
H CCHINAETCH HA AHO TPAHLICH H JApPeHaXHblil TPYGONpPOBOA.

Oco6enno 3pHeKTHBHO HCMOJb30BAHHE MECYaHo-rpa-
BHHHBIX (PHIBTPOB NPH YKAAJIKe ApeHa)xa 3uMoi. B 3uMHuX
YCJOBHSIX MpH rayGuue npomep3anus rpydra 30—50 cm
H GoJjiee 3achinka ApeHakHoro TpyobonpoBoaa rymycHpo-
BAHHBIM I'PDYHTOM HeBO3MOxHA. Jlisi noackinku B mecrax
COeIHHeHHH TPYOOIPOBOAOB H NEPBHYHON NMPHCHIITKH H 3a-
CHINIKH JIPeHaKa HCNoJb3yioT NMPHBO3HOH CHINYYHH mare-
pHaa: rpaBui, rpaBHHHO-NICCHAHYIO CMECh, KPYMHO3EPHH-
CTHIH 11€COK, TOP( €O CTENEeHbIO PasyIOKEeHHWA HEe Bblille
40—45Y%.



§ 13. Oprannsauynn gocrasxkm Tpy6
M APEHAXKHON apMmaTtypsl

B npouecce CTPOHTENBCTBA KOJMJIEKTOPHO-APEHAKHOH
CeTH TpaHCnopTHpoBanue TpyO, apMarypsl H 3alUMTHO-
(PHABTPYIOIIHX MATEPHAJIOB NPOHIBOAHTCH B 2 HAH 3 9Tana:
oT 3aBoaa-usrorosurens no ckaana [IMK; or ckanana IIMK
10 NpHOOGLEKTHOrO CKJAaja; OT NPHOOGBLEKTHOrO CKJaajaa
K Tpaccam JIpeH W KoJJIekTopoB. B HekoTopbiX caydasx
TpyGb aocrasasior cpasy ot ckaaaa [IMK k tpaccam
KOJJIEKTOPHO-1IPEHAKHOH CeTH.

C 3aB0Ja-H3roTOBHTEJIS KepaMHueckue TpyObl oTnpas-
JAAIOT ABTOMOGHJIBHBIM HIH KEJe3HONOPOKHBIM TpaHcnop-
tom. TapudHas cCTOHMOCTL NEPEBO30K MO KENE3HOH Aopore
B 2—10 pa3 wmenbwe, uem asroTpancnoprom. TpyGhl
anamerpoM a0 100 MM nepeBo3siT TOALKO B KOHTeHHepax,
ceuiie 100 MM — B KOHTEHHepax HAH 6e3 HUX (HaBaJoOM).
[lpu TpancnoprupoBanud TpyO6 B KOHTeitHepax GOH CHH-
xaeres a0 1,53 % Bmecto 7—10 % npu nepeposke
HaBaJoM.

[TpuMeHAIOT KOHTEAHEPL! NPAMOYIOJLHOR H TpaneuHe-
BHAHOH (opmbl, OAHOPAAHKIE W ABYyXpaaHbie (Taba. 7).

7. KouvefiHepnt W NakeTsl A0S TPAHCNOPTHPOBAHKS KEPAMHUYECKHX
Apenamunx rpy6

: Bmecrimocts
XapaKkrepucruka l‘.|6a3nm. pyo (@ M‘:‘cr“‘
50 M), wr.
Kourefiuepui:
NPAMOYroALHLIR,  acpe-
BAHHO-METAMINUECKHA 19X 1LIX1,0 1000 125
NPAMOYroauHuf,  aepe-
BANNHBIH, ABYXPAANLI 1,36 X0,7X 1,17 500 40
NPAMOYroasHi,  aepe-
BAHIBUA 1.01 % 0,68 X 0,92 200 30
TpaucuHesHAHKMA, MCTaA-
AHYECKNI, OAHOPHAAHB 1,6 X1,27X 1.2 450 99
NPAMOYTOALHBLIA, MeTan-
AHYCCKHA, Ha ABUKC — 500 65
WeCTHrpannui, asyxpaa-
Hbiit 1,25 % 1,15 X 0,7 340 3
Makern:
npaMoyroasHuii, pasbop-
MBI, M3 METANNHYECKHX
NPYTKOB — 10 3
NPHMOYTOALENA,  aepe-
BAKHO-METAATHUECKHR — 1000 100




HauGosnee sppexTuBHbl pasbopHble KOHTEHHEPL, CKAa-
ApiBawoUHecs nocae pasrpysku Tpy6. Takue xourtefneps
H3rOoTaBJHBAIOT H3 METAJAJHUECKHX MPYTKOB, Macca HX
cocrapasier 3—5 kr. Ouu ya06HB NPH TPAHCNOPTHPOBKE
TpYO, HaAeXHBI NPH NOrpy3Ke, JEerko CHHMAITCA MpH
pasrpyske (puc. 26).

JIydiuHMH  ABAAIOTCA  KOHTEAHEPH  MHOTOKpPaTHOro
HCMOJIb30BAHMA.

[llupokoe pacrnpocTpaHeHHe NOJYYHIH KOHTeHHepbl
TpaneuHeBHAHOH GOPMBbI, KOHCTPYKIHA KOTOPBIX IOBTO-
psieT ouepranus mrabess TpyO, CJAOKEHHOrO B OJAHH pPAA.
KonreiiHep COCTOHT H3 ABYX CBapHBIX pam, CKpenasieMbix
uensimu. [locae pocrasku KoHTeHHepa HAa NPHOGBLEKTHLIN
CKJa/ ¢ Hero CHHMAaIOT CKPEnAsiOUIHe LeMH U OCBOGOKAAIOT
paMbl, nNpH 3TOM wWTabeab Tpyb cOXpaHsAeT yCTOHUHBYIO
TpaneuueaanbHyo Gopmy.

AP peKkTHBHB KOHTEHHEPDI, KOTOPbIC MOXKHO 3arpyxKath
AH60 Ha naaTdopMmy IKCKaBaTopa-ApeHOyKAaAunKa, Jubo
Ha JIbIKY, COCAHHEHHYIO TPOCOM ¢ 3IKcKaBatopom. Kon-
CTPYKIHS TAKOr0 KOHTEHHEpa BbLINOJHEHA B BHIE JIbiXKH
(AHHIE) CO CKJAJAbIBAIOUIHMHCSH PELIeTHATLIMH CTEHKAMMU,
DKCKaBaToOp-APEHOYKAAA4HK MOXKET TPAHCIIOPTHPOBATH He-
CKOJIBKO KOHTEHHEpPOB, NpH 3TOM TPpyObl NOAAIOTCH B CIYCK-
HOH JIOTOK HEINOCPEeACTBEHHO H3 KOHTelHepa.

Kpome KOHTeHHEpOB, IHPOKOE pacnpocTpaHeHHe noay-
YHJH WECTHIPAHHBIE H NPAMOYrOJbHBIE MAKeTHl, KOTOpble
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Puc. 26. Kontefineps 415 Nepeso3kH KepaMHUYeCKux Tpy6:

a-—c Tpy6amu; 6 — Ges T1py6, I — noAROH; 2 - ACPEBAHAEE KPECTOBHMM;
J — cramku; 4 — uens
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HMEIOT NPEHMYLLECTBA Nepej KOHTEHHEePaMH: OHH He Tpe-
6ylOT 3aTpaT Ha PEMOMT H BO3BpPAT Tapbl, CTOHMOCTbL
nakera B 2—4 pasa HHXe.

Jlasi NOBBLILIEHHA NPOHIBOAHTENALHOCTH TPyda npH A0-
craske Tpy6 paspaboraH HOPMOKOMIUIEKT, B COCTAB KOTO-
pOro BXOAAT METAJJIHUCCKHE CKJIAHbIE HAKeThl BMECTH-
mocTbio 300 Tpy6 anamerpom no 50 MM, NAKETh A€PeBSHHO-
MeTajJHyeckHe, pasbopHbie ¢ OTKHAHBIMH [OAAOHAMH
smectumoctbio 300 u 1000 Tpy6. KoHCTpyKuHer nakeros
NpeAycMOTPEHa MEeXaHHW3HpPOBaHHAA pasrpydka TpyO Ha
AEPEBAHHBIA NOJUIOH CPa3y e Nocje JI0CTAaBKH HX Ha CKaall
(IMMMK nan npHOGLEKTHBIA) .

[Morpysopasrpysounbie paGoThi no jaocTaBke Tpyo
B KOHTEHHEpax M MAKeTax BBIOJHAIOTCH aBTOKpaHaAMH
(Ha KOJIECHOM HJIH TYCeHHYHOM XOAY), aBTONOIPY3UHKAMH,
ANU6O JIPYTHMH TIOABEMHBIMH CPEACTBAMH.

Ha oO6bekre apesaxubie TpyOsl ckAanbipaoT B wiratde-
ns1. TIpHOGBEKTHBIH CKAAA PA3MEILAIOT TaK, YTOGH paaHyc
paspo3kn ne npeswiwan 1.5—2 km. Pasposky Tpy6 no
Tpaccam JpeH NPOH3BOAHT ClEUHaabHOe 3BCHO, cocToRLee
W3 TPAKTOpHCTA M ABYX paGounx. PaGouue rpysst TpyOhi
Ha MeTaanHyeckHit JucT (nena), KOTOpuil npHuenjeH
K TPAKTOPY, PA3BO3AT M PACKJajabiBaOT HX MO Tpaccam
KOJJIEKTOPHO-IPEHAKHOH CeTH.

Pa3Bo3ka Tpy6 no Tpaccam BbiMOJHAETCS pasAHUHbIMH
cnocobamu: JHHEAHAR packaaaka TpyOo BpYyuHYIO BAOIb
Tpacchl BO BpeMs JIBHKEHHSI MeHbl ¢ Tpybamu; roueyHas
packnafika OTJAHUAETCH YKJIAJAKOA OTACAbHBIX wWwTabeed
Tpy6 (no 20--30 wr.). B 310M cayuae HCnoab3yloT Majao-
raGapHTHbIE KOHTEHHEpPHI.

[MaacrmaccoBbic H KepamMHueckHe TpyObl pasBo3fAT Ha
TPAKTOPHLIX HJAH aBTOMOGHAbHLIX npuuenax. [lpu sTom
TPAHCHOPTHBIE CPEACTBA AOIKHB ObiTh 060pYAOBAHLI
CTOWKAMHM A5l YCTAHOBKH GyxT Ha pebpo, JubG0 aast MX
noasecku. Bopra npuuenos He 10JKHbI HMETH OCTPOBBICTY-
NaouWMXx Aeranei, 3arpa3HeHHd  roplove-CMasouHbIMH
MATEPHAJAMH.

Jlpenaxuyio apMarypy, Kak u TpyOb!, TPAHCHOPTHPYIOT
Ha ABTONPHUENAX WJIH TPAKTOPHLIX JIHCTAX.

Konrpoasnue sonpocs

I. Kakue TpyOn NpUMEHAIOT AAR CTPOHTCALCTBA APCHAXa?
2. Kakumu XapakTepHCTHKAMH OTAMYAIOTCH KCPAMHYECKHC TPyOu
OT MAACTMACCOBBIX?
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3. Kak 321nuwanT or 3an/IeHHs ApeHaKuui TpySonponoa?

4. Kakne 3amuTHO-QUALTPYIOULIHE MATEPHAAB PEKOMEHAYIOTCH AAN
MEXAHHHPOBAHNHON YKAAAKH?

5. Yro taxoe rpasuiiHO-necyanas cMech?

6. Kak TpancnopTHpyloT Ha OOBEKT ApeHaxHbe Tpyon?

7. Kakne npucnocoBaeHus HCHOAL3YIOT ANA AOCTABKH Kepamuue-
CKux TpyG?

FrNABA 4

OCHOBbI OPFAHM3ALLHMM
CTPOMUTENBHOIO NPOMU3BOACTBA

§ 14, CrpyKTypa MenMopaTtHBHbLIX OpPraHM3auum

Boaoxo3sificTBeHHOE CTPOHTENLCTBO, B TOM 4YHCJAE H
MEJIHOPATHBHOE, SIBASETCH OTPACBIO KAMHTANBHOIO CTPOH-
TeNbCTBA,

PyKOBOAHT BOAOXO3AHCTBEHHBIM CTPOHTENbCTBOM MHu-
HHCTEPCTBO MeaHopauuu H BopHoro xossicrsa CCCP,
B COIO3HBIX pecnybJaHKax — pecnyOJHKAaHCKHE MHHHCTEp-
crBa. B peruonax, rae npoBOAsiTCA 3HAYHTEJAbHbLIE MEJHO-
paTtHBHbie paboThl, CO3AAIOTCH TEPPHTOPHAJILHBIC [JIABKH,
KOTOpbi€ MOAYHHAIOTCS COIO3HOMY MHHHCTepeTBY. Tak,
B Heuepnoszemuoi sone PCPCP srumu paboramu pykoso-
ant [napueueprHozemBoacTpoil. B kaxiaoH obaactH, Kpae
MEJIHODATHBHOE CTPOUTENLCTBO OCYUIECTBAAET OOGLEH-
HEeHHEe HWJH TpecT.

Bece mesuopaTHBHO-CTpOHTEAbHBIE paboTht (OYHCTKA
3eMeJlb OT /IEPeBLEB, KYCTAPHHKA, NHEH H KaMHeH, nJaHu-
POBKa, PLIXJICHHE, CTPOHTEJNLCTBO OCYUIHTENbHBIX H OpO-
CHTEJIbHbIX CHCTEM, YCTPOHCTBO COOPYMEHHH 1451 OcCy-
UIEHHS WJIH OPOUIEHHSI H T. 1.) BBINOJHAIOT NEpeABHKHbIC
mMexaHusnposanubie Koaonub (ITMK) u cTpouTenbHo-MoH-
taxubie ynpasiaenus (CMY). Kpome [IMK 1 CMY, o6be-
AHHEHHAM MNOAYMHSIOTCA [MPOMBIIIJIEHHBIE TNPEeANPHATHS:
3aBO/Ibl XKeJNe306eTOHHBIX H3/IeJIHH, PEeMOHTHO-MEXaHHue-
CKHE MacTepCcKHe M 3aBOJibl, YNPAaBJEHHS NPOH3BOACTBEH-
HO-TEeXHOJIOrHUYECKOH KOMMJAeKkTauuu, aBrobasu. Ouu
AONXKHB  06ecneyuBaTh CTPOHTEJNBHBIMH MarepHaJamu
MEJHOPATHBHO-CTPOHTE/IbHBIE OpPraHH3alHy.

PunaHcHpOBaHHE CTPOHTENLCTBA, TEXHHYECKHH HAA30p,
KOHTPOJIb 33 KAU€CTBOM H CPOKAMH BBOJA MEJHOPHPYEMbIX
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06BLEKTOB B IKCIJIYyaTaUHIO OCYULECTBAACT AHPEKILHSA CTPOs -
UIHXCA BOAOXO3AHCTBEHHBIX OGBHEKTOB.

Oprasu3auunio, BeAYyILYIO MEJHOPATHBHOE CTPOHTEJbCT-
BO, BO3MIABASIOT AHPeKTOp (ynpasasioulHi) H aBa 3ame-
crurensi. [lepBbiii 3amecTHTeJb AHPEKTOpPa — IVIABHBIH
HHYKEHEep 3aHHMAETCs BONPOCAMH CTPOHTENbCTBA H BHEApe-
HUSl HOBOH TEXHMKH. 3aMecTHTe/b JIHpPEeKTopa no mare-
PHAJILHO-TEXHHYECKOMY CHAGKEHHIO pelidaer XO3siIHCTBeH-
Hbieé BOMPOCHI.

JIMpeKkTopy HenoCpPeACTBEHHO TMOAYHHAIOTCH OTAEIbI:
KaapoB, MJaHOBLIHA, Tpyaa W 3apaboTHOH nuarhl, cHabxe-
HHsl, cObiTa M OyxraiTepus; TrJaBHOMY HHIKEHEpY —
TeXHHUECKHH, NPOH3BOACTBEHHBIH, a TAKXKe OTAe] [IJaBs-
HOrO MEeXaHHKa. ¢

[fnanoBbi# oTaea pa3pabaTbiBA€T MEPCHNEKTHB-
Hble H TeKyllHe naansl no obveanuenuo, [IMK wan CMY
H yYacTKaM H CJEAHT 3@ HX BbINOJHEHHEM.

Oraen Tpyna uw 3apaboTHOH naaTth BHEA-
psieT HauGosee coBeplieHHbie (GOPMbl OPraHH3auuH Tpyaa
H CHCTEMbl €r0 ONJ1aThl, PYKOBOAHT HOPMHPOBAHHEM H pas3-
pabaTbiBaeT MEPONPHATHA [0 TNOBLILEHHIO MPOH3BOH-
TEJbHOCTH TPYAA.

TexHHUeCcKHH H NPOU3BOACTBEHHB i oT]e-
JAbl pa3pabaThiBaiOT H BHEAPAIOT HOBbIE TEXHOJOTHYECKHE
MpoUecch M TNepefoBbLie METOAbl OpraHH3auud TpYyAa,
PYKOBOAAAIT palHOHaJM3auMeli H  H3006peTaTe/ibCTBOM,
a Takxe OXpaHo# Tpyaa.

OTaen rHaBHOrO MEXaHHKa OPraHu3yer 3Kc-
MJyataguilo Mamud W 0060pyNOBaHHA, COBEPUICHCTBYET
MEXAHH3aUHIO CTPOHTENbCTBA.

OCHOBHBIMH TIPOH3BOJACTBEHHBIMH MOAPA3/IeJIEHHAMH
KA /10l BOJAOXO3AHCTBEHHOH OpraHH3alHM SBJAAIOTCA
YYACTKH, BHIMOJIHAIOLLHE CTPOHTEAbHO-MOHTAXKHbIE pabOoTh,
OpraHusyioTcs y4acTKH COrJIaCHO THMOBBIM CTPYKTypam
W wtatHbiM HopMmaTHBam MunBoaxosza CCCP. Kak npa-
BHJIO, YUACTKH CMELHAJU3HPYIOTCA HA BHIMOJHEHHH onpe-
AEJIEHHBIX BHAOB paGor MJH Ha npou3BoacTBE palboT
ONHOTHIHBIMH MawuHamu. Hanbosee mpoko pacnpocrpa-
HeHHOH ¢dopMoOli opranuzauun paGoT SABASIETCH YYaCTOK,
PYKOBOAHMBIH npopa6oM, KOTOPLIA co3jiaercs npu obbeme
noaApsiAHbLIX pabor no rogosomy maany 500—750 teic. p.
MAH 1pH Haauunu B wrare 40—55 venosek. Ha takom
y4acTke npopaby noguHHeHel 2-—3 macrepa, HOPMHPOB-
WK, rexuuk-reogesnct. B [IMK onu cospawores npu 604b-
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WOH pa3bpoOCAHHOCTH OOBEKTOB MEJAHOPATHBHOIO CTPOH-
TeJAbCTBA.

B kpynubix [TMK co3jaorcs npoH3BOACTBEHHBIE yua-
CTKHM CTApUIEro NpoM3BoAHTeNs paboT (HAYaAbHHK yyacT-
Ka) ¢ o6hemom pabor 1o rogosomy maany 750—1300 Teic. p.
HAM NpH raane B wrare 6080 paGouux.

Crapuemy npopaby noauusenn 2—3 macrepa, HOp-
MHPOBILHK, TeXHHK-reoaesucr. Ecan o6bem n0ApsAHbIX
paGoT Ha yyacTKe crapuiero npopaba npesviaer 1,3 man
P., MOXKET BBOAHTHCH AONOJHHTEALHO J0JAHOCTD Npopaba,
a npu ofbeme NoApsAAHbLIX pabor csbile 1,7 MJH p. — BTO-
pas AOJAKHOCTL MPOH3BOAHTENS! PROOT C COOTBETCTBYIOULHM
KOJIHHECTBOM MOAYHHEHHBIX €My MacTepoB H TEXHHKOB.

Huaiei opranuzauuonsol GopMoi ynpasjieHns npo-
H3BOACTBOM ABJAETCH MACTEPCKHA YUACTOK, KOTOPLIA CO3-
paercsi npu oGbeme NOAPAAHLIX paboT 1o roloBOMY NadHy
260—500 Thic. p. HaK NpH wWTaTe pabounx 25—40 yeaosek.
AtH yuacTky (GOPMHPYIOT B OCHOBHOM HA OOBEKTax KO-
PEHHOrO YJAYYILEHHsl 3eMeb, He TPEOYIOIMX OCYLICHHS.
PykosojuTe eM HA3HAYAKT ONLITHOIO HHKEHEPHO-TEXHH-
yeckoro paGoOTHHKA, CHOCOGHOro  CamMOCTOATEAbHO
VIPABASITH NPOH3BOACTBCINON JASATEAbHOCTBIO y4YaCTKa.
Macrtep yyacika pyKOBOAHT NPOH3BOACTBOM paboT H OT-
BEYAET 3a CTPOHTENLCTBO 06 hekTa. B ero o6s3aHHOCTH BXO-
ANT CBOCBPEMEHHAS BbiAA4a NPOH3BOACTBEHHBIX 3ajaHHil
paGoyMM M [OATOTOBKa JIOKYMEHTallMH, 3(QdeKTnsroe
HCINOAB30BAHHE  TEXHHKH, 9KOHOMHOE  pacxojoBanue
CTPOHTEAbLHBIX MaTepHanon, 006eCneyeHHe BbICOKOro Ka-
YECTBA CTPOHTEABHBIX H MOHTAXKHBIX PabOT ¢ COOMIOACHHEM
npasHJ OXpanbl TPyAa H NOXKapHoi Ge30NacHOCTH.

B 0053aHHOCTH YUACTKOBOro MeXaHHKa (OAHOro Ha
2025 cTPOMTEJIbHLIX MAUIHH: IKCKABAaTOPOB, Gy/abjo3e-
POB, CKpenepos, TPAKTOPOB, aBTorpeinepos uaM Ha 23
NpopaGCKUX YHACTKA) BXOAST NPOBEPKA COCTOAHHA MalUHN
H 0O0OPYAOBAHUA, 3AKPEIVIEHHBIX 33 YUACTKOM, H BBINOJ-
HEHHS NPABHJ HX IKCNAYATAlHH, OPraHM3dlUHH TeXHHYe-
CKOro OOCJAYKHBAHHA W PEMOHTa MAalIHH, KOHTPOAbL 32
COBMIONCHHEM NPaBHJ TEXHHKH GE30MaCHOCTH.

§ 15. WunancHpoBaHKe M onnara Tpypa

GHHAHCHPOBAHHE — 3TO NVIAHOMEPHOE NPeloCTaBIeHHE
H PAacXOAOBaHHE NEHEXHBIX cpeacTs ((pHHAHCOB) Ha Bbi-
noanenne patGor.
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HMcTtouHukoMm (DUHAHCHPOBAHHA MEAHOPATHBHO-CTPOH-
TeAbHbIX paboT ABASIOTCH KAaNHUTAJbHLIC BJOKEHHS M3
. rocyAaapcerBeHHoro Giojpkera. PHHAHCHPOBAHHE OCYIILECT-

BJASCTCH MECTHBIMH yupexaenusamMu [ocynapcTBeHHOro
6aHKa B COOTBETCTBHH C rOJAOBBIMH MJaHAMH B npeaenax
CMET, YTBEePKAEHHBIX AIsl AaHHOro ob6bekra. CmeroH Ha-
3bIBAIOT AOKYMEHT, ONpeAeasiiOuHi 34aTpaThl Ha CTPOH-
TeabeTBO. Jasi OoTKpbiTHS uHaHcHpoBanusa B [ocOank
NPeACTaBAAIOTCH CACAYIOILHE JOKYMEHTDLI:

MJaH KalHTaAbHbIX MEJIHOPATHBHO-CTPOHTEJBHBIX paboT;

rOAOBOH JHMHT (PHHAHCHPOBAHHS,

YTBEPIKACHHbIC [OHMEHHbIe M BHYTPHNOCTPOEYHBIE
THTYJIbHBIC CTIHCKH HA NEpPexoallHe # BHOBb HaAYHHAEMble
00'bEeKThI;

cnpaBka 00 yTBepPXKAEHHH NPOEKTHOH AOKYMEHTAlHH
H KOMHH YTBEPXKACHHBIX CMETHO-(DPHHAHCOBLIX PaCUETOB.

JIHMHTOM (DHHAHCHPOBAHHA HA3bIBAETCH MAKCHMAaJb-
Hasi CyMMa J€HEeXHbIX CPEACTB, BbljejsieMas Ha CTPOH-
TEJNbCTBO.

B 110MMEHHOM THTYJbBHOM CIIMCKE YKa3biBaeTcsi Haume-
HOBAHHE M MECTOPacnoJioKeHHe 0ObEeKTOB, HX NPOEKTHas
MOILILHOCTb, CPOK HA4aJa CTPOHTENbCTBA H BBOAA OOBEKTOB
B JAeHcTBHE, pasMep (HHAHCHPOBAHHA H BBOAHMbIE MOMUL-
HOCTH MO rogam. BHYTPHNOCTPOEUHLIH THTYJbHbBIH CNHCOK
COCTABJASIOT HA TEKYUHH rojl Ha OCHOBE [OWMEHHOTO TH-
TYJbLHOIO CHHCKA H CBOJAHONO CMETHO-(PHHAHCOBOrO pac-
yeta. B 3TOM cnHcke ykasbiBaioT pasmepbl (PHHAHCHPO-
BAHHS H CPOKH 3aBEPUICHHS 110 Kaj)KAOMY MJaHHpYeMOMY
00OBbEKTY HJAH BHAY pabor.

Jlasi npou3BoACTBa U (pUHAHCHPOBAHHA paboT cOCTaB-
JASeTC NOAPSAAHBIH AOrOBOP MEXJy 3daKa3uHKOM — JIH-
PeKILHEl CTPOSULHXCA BOAOXO3AHCTBEHHBIX OOBEKTOB H 1O
psianoi oprauuzauueii — [TMK, CMY, kotopbtii 3akaioua-
€TCsl Ha OCHOBAHHMH YTBEPXKAEHHOrO IJIaHa, 0643aTebHOro
IS 3aKa3uuKa M A8 NOAPSAAUNKA.

3akasynuk 06ecneynBaeT CBOEBPEMEHHOE yTBepXKaeHue
NPOEKTOB, CMEeT H OdopmJjeHHe BceX HEOOXOJAMMBIX A0~
Kymentos. [lpu noanucanuu porosopa oH o0sizan mepe-
AaTh NOAPAAHOH OPraHH3auHH OJHOCTAAMHHLIA [IPOEKT
(NpoeKTHOe 3ajAaHHe CO CMeTHO-QHHAHCOBBIMH OGOCHO-
BaHHSMH), @ He TMOo3AHee uyeM 3a 4 mecsAua 10 Hauana
paboT — paboyHe YyepTexH CHCTEM H COOPYIKEHHH H CMeThl
K HuM. Kpome Toro, B 0OA3aHHOCTH 3aK4a3YHKA BXOAMT
npoBepka pabouHX UEpTeKeH, BHIMOAHEHHBIX [IPOEKTHOH
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oprand3auMed, M nepefaua WX MNOAPFAYHKY. 3aKa3uuk
OCYULECTBJSCT NOCTOAHHBI TEXHHYECKHH HaA30p 32 c06.I0-
JCHHEM YCTAHOBJEHHBIX CPOKOB H KauecTsom pabor, npu-
HUMaeT NOCTPOeHHbIE OOBEKTbl B 3KCIAYATALHIO.

Bce npuUHATHIE 3aKAa3YHKOM OT MOAPSAA4HKA paboThi
0pOPMASIIOTCH  COOTBETCTBYIOUIMMH  akTamu. [loapaaunk
o6s3aH o6ecneunTb BLICOKOE KauyecTBO CTPOHTENLCTBA
H CBOEBpPEMEHHbIH BBOJA B JeHCTBHE OOBEKTOB B COOTBET-
CTBHH C YCTAHOBJEHHLIMH JOTOBOPOM CPOKAMH.

Bce nedekThl, BHISIBACHHBIC B TEYEHHE rapaHTHHHOTrO
CPOKa nocae caayk 06beKTa B IKCIAYATAUHIO, NOAPAAUHK
006513aH yCTPAHHTD,

B3aHMOOTHOLWICHHA MEKY 3aKAa34HKOM H NOAPAAYHKOM
peryaupyiotes «[lpasunamu 0 nNOApPsAAHLIX AOroBOpax no
CTPOHTEILCTBY».

Pacuersl 3a BbiNOJHEHHbIEe PA6OTHI MEK/LY 3daKa3UHKOM
H NOAPAAYHKOM TPOH3BOAATCA:

M0 06HLEKTaM CTOMMOCTBIO cBbite 10 Thic. p. ¢ HOpMa-
THBHBIM CPOKOM CTPOHTEIbCTBA Gosee 6 Mec Ha OCHOBAHHH
AKTOB MPHEMKH, COCTaBASICMbIX Kaablh ksapran. B re-
YCHHE KBapTajda MOTYT NPOH3BOAHTLCH NPOMEKYTOUHBIC
pacyern. K npomexyTounomy (MecsiyHOMY) cuery MnpH-
Jaraercsl CnpaBka O CTOMMOCTH BBLINOJHEHHBIX 34 Mecsl
paGoT, NOANHCAHHAS 3aKA3YHKOM H MOJAPAAYHKOM;

Mo 06BEKTaM CTOHMOCTbIO cBbile 10 Thic. p. CO CPOKaMH
cTpouTeascTBa A0 6 mec nocje okouuanus Bcex palor.
J10 OKOHHATENBHOTO pacyeTa ONJIayHBaloTCA MPOMEKYTOU-
HBle (MeCHUHbIe) cuera C NPHJIOKEHHEM ClIPaBKH, HO He
6onee 90 % cmMeTHOH CTOMMOCTH OOBLEKTA,

no o6beKTaMm cToumocTbio 10 10 ThiC. p. — Ha OCHO-
BAHMH AKTOB MNPHEMKH TOJBKO MOCAe 3apepuienns BCex
pa6or. [TpoMeKyTOUHBIC pacyerbl no 3THM O0bekTam He
NMPOH3BOAATCS.

Bece BO3HMKAWOIIHE BO BpeMsi CTPOHTENLCTBA JONOJHH-
TENbHBIE H HENPEABHAEHHLIE PAGOTH O(OPMAAIOTCH AKTAMH
1aK434UHKaA W MOAPS/IMMKA C YUACTHEM NPOEKTHOH OPraHH-
3aUHH. 3aKa3uHK BLIAAeT NOAPAAYHKY 3aKa3 Ha BbHINOJ-
HeHHe Takux paboT C yKasaHueMm HX 06beMa, CMETHOH
CTOMMOCTH W HMCTOYHHKA (uHaHCHpOBaHHA. PHHAHCHPO-
BAHHE OCYLICCTBJASIOT N0 yTBepKAeHHOH cmere. Ecan xe
CMETHAsl CTOMMOCTb OOBEKTa MNOJHOCTHIO HCYepluaHa, To
3aKa3YHK AOMOJIHAET €€ M YTBEpPKA4eT B YCTAHOBJACHHOM
MOPAAKE [MPOCKTHO-CMETHYIO [OKYMEHTALHIO ¢ YHeTOM
BHIAIBACHHBIX JOMOJIHHTEALHBIX H HeNpeaBHAeHHbIX pabor.
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Yaiie Bcero A0noJHHTeNbHbIe paboThl ONJIAYHBAIOTCA [1PH
BOCCTAHOBJAEHHH ApeHaxa. CTOUMOCTD HX yCTaHABAHBAIOT
B COCTABEe CBOJAHON CMETHi, a OMJAYHBAIT NO (PaKTHUECKO-
My 00beMy B Npeaesax ycraHoBAeHHOro aumuta. Ecau
OH HcyepnaH, (puHAHCHpOBaHWe sejercsi no crarbe «He-
[IPeABHJIEHHBIC PACXOABI» WIH 33 CYET 3KOHOMHH, 006paso-
BaBuieics no apyrum o6bekram W paGoram. Ecan u sTHX
CPEACTB OKaMXeTcsl HEeJ0CTAaTOYHO, CMETHafs CTOMMOCTD
00LEKTa YyTBEPXKAAEeTCA 3aHOBO.

Onaara tpyaa paGounx H CAYKAUHX MENHOPATHBHO-
CTPOHTEJbHBIX OpraiH3auHi NPOH3BOAUTCS M0 rocyaapcr-
BeHHOH TapHHOR CHCTEME H JIOJIKHOCTHBLIM OKJIa/faM.
B ochoBe onaaTthl TPyAa JIEKHT COUMAJIHCTHUECKHH NpHH-
IWHN PacnpeseeHnss N0 KOJAHYCCTBY M KayecTBY BhINOJ-
HEHHBIX paboT. ITOT NPHHIKN HAXOAHT CBOC Bbipa)KeHue
B tapuduoit cucreme. [Ipn nomoun TapupHOH CHCTEMbI
OCYHIECTBASIOTCS Pery/aupoBaHHe ypoBHsi 3apaboTHol nia-
THl B 3aBHCHMOCTH OT npodeccud U kpaaudukaiuu pabdo-
yero, XapakTepa MW YCJHOBHH TPyAa, OTPACAH HAPOAHOrO
XO35HCTBA.

Tapuduas cucrema BKAOUACT TAPHPHYIO CETKY H Td-
pHpHbie CTaBKH.

Tapuduoit ceTKOI HasbIBaeTCs LIKaaa KBaaHPH-
KAllHOHHBIX (TapHdubiX) paspsiioB H COOTBETCTBYIOULHX
UM TapupueiXx Kozdduunenros. [lpumensierca rapuduasn
CeTKa JJist onJjathl Tpyaa pabouux B 3a8BHCHMOCTH OT YPOB-
Hs ux KBaaupukauuu. B Gonbuinnerse orpacaei rapuduas
CeTKa COCTOMT W3 1iectu paspaaos. Tapudusie Kosppuim-
CHTHI HJAH KOI(PPHUHECHTH KBaAJHPHKAUMH ONPEaCsion,
BO CKOJIbKO pa3 TapHdHasa cTaBKa AaHHOro paapana 6ob-
we craBkw nepsoro paspsaa. Ksaaudukanus paGouero
XAPAKTEPU3YeTCA 3HAHHSAMH, MPOH3BOACTBEHHBIMH HaBbI-
KaMH, CTENEHbIO CJOXKHOCTH BBIMOJAHACMbIX pabor. Onpe-
JeNCeHHe KBAaAM(DHKAIKHH MPOH3BOAAT B COOTBETCTBUH
¢ Tapupuo-KBAAHPHKANHOHHLIM  CIPABOYHHKOM palboT
H npodeccHit, KOTOpbIH COJEPKHT MNPOH3BOACTBCHHbIE
XapaKTePHCTHKH BHINOJHAEMBIX HA MPeANPHATHH paboT
MO HX CAOXKHOCTH U TpeGoBaHHsA, NpeabsBasiemble K pado-
UHM Ka)KJ0ro paspsiaa.

Tapudpuo#h cTaBKOH HA3LBAKT pasMep OMIATH
TPYAa B CAMHHILY pabouero BpeMenH (ACHL, 4ac, mecsit).

IlpucBoenne paBouemy paspdina HIH €ro NOBLIICHHE
IPOM3BOAMTCA HA OCHOBAHHH MPEACTABACHHA KBAAU(DH-
Kaunonoi komuccun. Cocran kBaanPHKALHOHHOH KOMHC-
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CHH M €€ IpPOTOKOJbI O pPe3yJLTaTaX 3K3aMeHOB yTsep-
KAAIOTCH MPHKA30M HauaJbHHKa (pyKoBoauteas) opra-
HH3ALHA.

[MpuHuMN pacnpeaeacHHss no TPyaAy TpeGyer TOYHOro
yueTa KOJAMYeCTBA M KauecTsa TPy/a, 3aTPAUCHHOTO KaxK-
abiM paGounm. B npouecce npoH3BOJCTBA BHINOJNHACTCA
6OABLUIOE KOJHYECTBO PasHooGpasubix pabor, pasiaHuibiX
no sarparam Tpyaa. Jas onaarsl TpyAa yCTaHOBJEHH
HOpPMbl 3ATPAT TPYAa Ha BCE BHiAB pador.

3atparel TPyAA BHIPAKAIOTCA KOJAHYECTBOM MPOH3-
BEJICHHOR NPOAYKIMH HAH paGounm spemcuem. B 3asucu-
MOCTH OT 9TOr0 YCTZHABJIMBAIOTCA HOPMbI BpeMeHH H
BHIPAOOTKH.

Hopmo# BpemMeHH Ha3bIBAETCA KOJAHYECTBO
BPEMEHH, HEOGXOAUMOE JUISt BLITIOJHEHHSA eAHHUIE PaboThl
HJW TIPOH3BOACTBA CAHLHILLL NPOAYKIMH OAHHEM PasOuHM
HJH CPYNno.

Hopmo#t BupaboTKH HA3LBACTCA KOAHYECTBO
uageanit (pabor), Koropoe pabouHi A0JXKEH H3TOTOBHTH
B TEUEHHE ONPEALJCHHOro MPoMexKYTKa BpemeHu (B uac,
cmeny M ap. ). Ona o6bIMHO YCTAHABIHBAETCS B HATypalib-
HOM BBHIP2/KCHWHM: B TOHHAX, WITYKax, MeTpax u Ap.

Hopma nuipabotku (Hyup) — Beauuuna, o6paTHo 1po-
nopikonanpias Hopme Bpemend  (Hap) - Hyup=T/Ha,
rae T — NpoACIKHTENLHOCTh pabotied CMeHbl.

Enusibie HOPMBL H PACUEHKH HA CTPOHTEAbHbLIE PaGoTH
(EHUP) yrsepxaawrcs [ocerpoem # Iocyaaperasensbim
komurerom CCCP no Tpyay # COUHAJbHHIM BOMPOCAM.
CywecTsyior, KpoOMe TOro, BEJOMCTBCHHbLIE M MECTHbIE
Hopmbl W pacuenku (BHuP).

CHeTemMa ONJAAaTh — 3T0 PAa3HOBHAHOCTH (HPOPM
onaaThl TPyAd, KOTOpLie 0GECNeuHBAIOT NPABHALHOE COH3-
MepenHe 3apalGoTHOH MAATH C KOJMYECTBOM W KayCCTBOM
tpyaa. Cucrema onaathl Tpyaa paGouMX MEIHOPATHB-
HO-CTPOHTEALHBIX OPraHH3aluMi NOCTORHHO COBEPIIeHCT-
BYETCH.

Pasanuaior npaMylo, CAENLHO-IPEMHANbHYIO, CAJIbHO-
NPOrPECCHBHYIO H KOMIEKTHBHYIO (OpMbLI ONJaThi TPyAa.

Pazan4alor npamMylo, CACALHO-NPECMHANbHYIO, CAeIbHO-
POrPECCHBHYIO, @ TAKKe KOMJICKTHBHYIO (hopMmy onaarhl
TPYJa.

[ToBpeMeHHOH ONAATOH TPYyAa HAILBAETCH
dopma onaaThl B 33aBHCHMOCTH OT OTPAGOTAHHOrO BPCMEHH.
3apnaaTa HAYHCAACTCH YMHOXKEHWEM TapH(HOW CTABKH
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MPHCBOEHHOrO paspsiga Ha QaxkTHyecku orpaboTaHHoe
BpeMms.

[lpy nospemenHHO-mpeMHaAbHONW dopme
onyaTthl Tpyaa K Tapu(HoH 3apnaare 100aBAAETCSH IPEMHSA
34 NOCTH)XEHHE KOJHYECTBEHHbIX W KaueCTBEeHHBIX MOKa-
3aTtesier nJjasa.

CnenbHoi naspiBaercs Gopma onaarhl Tpyaa, 1pH
KOTOpPOH pasmep 3apabOTHOH NAaThl 3aBHCHT OT KOJiH4e-
CTBA M3rOTOBJEHHOH NPOAYKIHH HJH OT 00beMa BbiloJj-
neHnod paborbl. CneabHas dopma onaarbl Tpyaa npHme-
HSeTCA 1PH HAJHYHH OOOCHOBAHHBIX HOPM BbIPAGOTKH
H JIOCTOBEPHOrO y4era pe3yJbTaToB TPYyAa.

CarenbHo-npeMHadbHas oOJata TPyAa YuH-
THIBA€T 3apnaarty no npsiMbiM pacueHKaM M NpeMHH 3a
BBIMIOJIHCHHE H NEPEBbINOJHEHHE KOJHYECTBEHHbIX U KauecT-
BEHHBIX MOKasaTteJsei.

[lpy caeabno-nporpeccuBHON onsare Tpyla
pabora B npejaenax HOPMbl ONJAYHBACTCH MO OOLIYHBIM
pacueHkKaM, a CBepX HOPMbl — M0 NOBLILEHHBIM (Nporpec-
CHBHbBIM) .

KoanekTuBHas caeabHas onnara Tpyaa yuH-
THiBACT KOHEYHBIH pe3yabTaTt paGoThl KoaNeKTHBa (Opura-
Abt) B ueaom. [IpHMeHsieTcsi npu HEBO3IMOKHOCTH HJIH
HELEJECCOO6Pa3HOCTH OUEHKI PE3yabTaToOB paboThl Kaxk-
A0ro paboruuka B orTaeabHoctH. Hanpumep, npu crpou-
TEAbLCTBE 3aKpbITOTO [PEHAXKa, YCTPOHCTBE COOPYKEHHH
HA OCYHIHTEJIbHBIX CHCTEMAX.

Onanoit 3 ¢opm caeabHOH omathl TPyaa SBASETCH
akkopanas llpn akkopaHolt onsare 3apinjaara Ha4YHC-
JAACTCH KOMJICKTHBY HJIH OTAECNBHOMY PA0OTHHKY 32 BbIINOJI-
HEHHE BCETo 3apaHee 3ajaHHOro oobemMa paboT no npAMbIM
PacUeHKaM C HAYHCJIEHHEM NPEMHI 3a yayullleHHe KauecTBa
paboT H COKpPalUIeHHE CPOKOB.

§ 16. Xo3pacuer u KONNEKTHBHLIN NoapsA
B MENMOPaTHBHOM CTPOMTENnbCTEE

KoaseKTHBHBIH NOAPSIA ABAAETCH UACTHIO 001eH CHeTe-
Mbl XO35IHCTBCHHOrO pacyeta (Xo3pacuera) OpraHu3aiuH,
OpHurajHbii — YacTHBLIM CJY4aeM KOMJICKTHBHOTO.

Xo3apacuyer— METOA IJIAHOBOTO BCACHHSI XO3SAHCT-
Ba COUHAJHCTHUECKHX NPEeANPHATHH, OCHOBAHHBIA HA COYe-
TAHHH UCHTPAJH3O0BAHHOIO YIPABJCHHA [1IPOH3BOACTBOM
C XO3SAHCTBEHHOH CaMOCTOATEJbHOCTBIO OpPraHH3aimuii.
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B ycaoBHAX MAAHHPOBAHHA H IKOHOMHYECKOrO CTHMY-
JAHPOBAHHS COUHANHCTHYECKOrO XO3SIHCTBA ONpeessioTes
OCHOBHbIE HalNpaBJeHHs Xo3pacuera:

paciiHpeHHe npaB OpraHH3auni B 06JAACTH [(IAHHPO-
BaHus, (MHAHCHPOBANHS, MATEPHAJLHO-TEXHHUECKOTO CHAG-
KEHHSi, TPYyAa W 3apaboTHOW naathi; cHerembl ((opmbi)
onJaTtel Tpyaa.

CyumHoCTb KOMIEKTHBHOrO MOAPsIAA COCTOHT B TOM,
4YTO TPYAOBBIE KOMNEKTHBb NEPEBOAATCH HA BHYTPHXO3AM-
CTBEHHBIH PacyeT, NoJy4aloT ONepaTHBHO-XO3AHCTBEHHYIO
CAMOCTOATENbHOCTD B BONPOCAX BLINOJHEHHS NPOH3BOA-
CTBEHHbIX 3a/laHni. 3apaboTHAN NAATA KOMICKTHBA B 3TOM
cayuae 3aBHCHT OT 06beMa BBINOJAHEHHBIX paboT ¢ yUeTOM
3aTpaT Ha MX BbinojHenHe. B OCHOBY OUEHKH eSATENbHO-
CTH TPYAOBOTO KOMJICKTHBA CTABHTCH KOJHYECTBO H Kaue-
CTBO BbINOAHEHHbIX 06beMOB pabor. [1pu sTOM Npejycmar-
PHBAETCA PA3BHTHE BHYTPHXO3AHCTBEHHOrO Xo3pacuera
Ha OCHOBC HAY4YHOH OpPraHH3auMH TPyAa H paclIHPEHHHA
YYACTHA KOJJIEKTHBOB PaGO4HX B YINPABACHHH NPOH3BOAL-
creoMm. Lleasio kKoaaekTHsHOro (6GpHraaHoro) noapasa
SIBJSIETCA MOBbIIIEHHE NPOU3BOAHTEALHOCTH TPYAd, YCKO-
peHHe BBOAA OOBLEKTOB B 3KCILIYaTallHIO C BLICOKHM Ka-
YECTBOM H HAHMEHbLIUWMH 3aTPaTaMH.

[TpH KOANEKTHBHOM noApsie (akTHUECKHE 3aTpaThl
H4 MPOM3BOACTBO PaboOT CONOCTABASIOTCH C MJAHOBLIMH
W Jle/laeTCs COOTBETCTBYIOUWHA nepepacuer. 3apnaara
BCEro KOJJMEKTHBA (Opurajabl, oTpsina, 3BeHa) pacnpeje-
ASETCA MCKAY YWIEHAMH KOJJEKTHBA € YUYETOM JIHYHOrO
BKJaaa KaXaoro paboTHHKA.

[TpakTHKa NOKa3biBaeT, YTO BHEAPEHHE KOJJIEKTHBHOTO
NOAPSAA4 B MEJIHOPATHBHOM CTPOHTEALCTBE crocoGeTayer
YAYYIEHHIO CACAYIOULHX TEXHHKO-3KOHOMHYECKHX TOKa-
3aTenei:

IKOHOMHSI CTPOHTE/ILHBIX MATEPHAJIOB H 3aTPaThi Ha HHX
34 CYeT BHEAPEHHS| PAUMOHANH3ATOPCKHX NPEeAIOKEeHHNA
H H306peTeHnit Ha O0BEKTE,

IPOH3BOANUTENBHOCTL TPY/aa;

3aTpaThl Ha 3KCIAYaTAUHIO MAUHH H MEXAHH3IMOB
B CBSA3H C yJAYYIIEHHEM HX HCNOJbL3OBAHHA B pesyJbTarte
COKPALILEHHA BHYTPHCMEHHbIX TIPOCTOEB, MOBbIIIEHHS KO-
(HUMEHTA CMEHHOCTH M Ap.;

CPOKH Mpou3poacTsa pabot,

HaKJaAHble Pacxoabl.



PaGora no wMetoay KOMIEKTHBHOro (GpHranHoro)
MOAPSA2 MNO3BOAAET YCTAHOBHTb YETKHH pHTM Tpyaa,
NOBHICHTb TBOPYECKYIO AKTHBHOCTH BCEX palOTHHKOEB, 4TO
HAXOMHMT BhLipajKeH:le B YBEJHUYCHHH UWCIda paUMOHE-
MU3ATOPCKAX NPCANIOKEHHH, IHHPOKOM NPHMEHEHHH [ie-
PeNOBLIX METOLOB W NPHEeMOB NPOH3BOACTBA paboT B
COOTBCTCTBHH C KapTam¥ TPYAOBHIX MPOLECCOB, B YETKOM
pacnpeseacnny 00A3aHHOCTEN Cpean 4aeHoB OpHraas!, MX
B3aHMO3aMCHSIEMOCTH, BLICOKOH HCNONHHTE]LCKOR JHCIIH-
nauibl. [1oBLILEeTCst OTBETCTBEHHOCTL Kaj)kA0ro 4Jjexa
Gpurans 3a pesysabTaThl paloThl KOMIEKTHBA B LENOM,
BO3HHKAIOT HOBbBIE CONMANHCTHUECKHE B32HMOOTHOILEHMS.

Boripoc 0 nepeBoae KoJaJNeKTHBA (Gpurajibl) Ha X03AHCT-
BEHHbIIl pacyer peiaercss PYKOBOAHTEJNEM OpPraHH3alHH
no corjacoBaHuio ¢ Kossiektieom. Cocras OGpuraast no
yucaennoctn, npodeccuam M KBanHpHKauud paboumx
ONpeaeasicTCs! N0 rofoBbiM o6bemam pabor, WX CTPYK-
TYpe, HOpMaMm BbLIPAGOTKH H POCTY NPOH3BOAHTENLHO-
CTH TpYyAAa.

[Tpu BHeapeHun GPUragHOro MOAPSAE MEJHOPATHBHO-
CTPOMTENLHAS OpranH3alus 3akaouaer ¢ 6puranoi ao-
roBOpP, B KOTOPOM CTOPOHBI MPHHHMAIOT B3aHMHbE 06A34-
reabcrBa. [IMK o6s3yercs of6ecneunBaTh Kamablih 06beKT
TEXHHUECKOH AOKYMEHTallHel, CTPOHTEeNbHbIME MallHHAMH
M MaTepHanamMH B COOTBeTCTBHH C rpagukom pabor.
Bpurana Geper Ha cebsi MOJHYIO OTBETCTBEHHOCTb 33 Bbi-
noaxeHue paboT B YCTAHOBJEHHbe CPOKH. B KOMIEeKTHB-
HOM JOTOBOPE YCTAHABAHBAIOT CHAEAYIOUIHE OCHOBHbIE
noxkasateau paboThl GpHraabl: CPOKH BbINOJHEHHSA 06BbEMOB
paboT; pPacyeTHyi0 CTOMMOCTh paboT ¢ BLIACJCHWEM rJia-
HOBbIX 3aTpaT Ha MaTepHalbi; 3aTpaTsi Ha 3apaboOTHYIO
nJIaty, SKCTIAYATALHI0 MAIUHH H NPOYHE NpsiMble 3aTPaThl,
a TakKe Ty 4acTb HAKAAAHbLIX PACXOA0B, KOTOpas 3aBHCHT
ot paGorbi Gpuraan. bpurasa paGoraer Ha oaHH HApsA,
omaara Npou3BOAHTCA N0 (PAKTHYECKH BbINMOJHEHHOMY
oGbeMmy pabor (KOHEHHOMY pe3y/bTarty palboThli KOMJIEK-
tupa). Ha ocHoBe pacueTHOH CTOHMOCTH (Ce6eCTOHMOCTH)
paboT COCTapAsiioOT HAapsi, B KOTOPOM YKa3blBAalOT HOP-
MaTHBHOE BpeMs, 3apnjaarty Ha BbINOJHEHHE KOMILIEKca
paboT, pa3Mepbl NMPeMHH, AOCTHTHYTYIO 3KOHOMHIO.

KosineKTHBHBIN NOAPSA NMPEAyCMATPHBACT BHEAPEHHE
nporpeccHBHBIX (Gopm onaathl Tpyaa. B ocHOBY noaoxen
(IPHHUHKI  coyeTanHst OOWEH 3auHTepecoBaHHOCTH BCeX
YieHOB OpPHrajbl B BHICOKHX KOHEYHBIX pe3yabTaTax Tpyia
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BCETO KOMICKTHBA ¢ MATEPHANLHON 3AHHTEDECOBAHHOCTDIO
KAaXA0ro paboOTHHKA B YBCAHYEHHH JHYHOTO BKAajla B 0b-
uiem pesyabrare. Pacnpepenenne obuero 3apaborka
OCYUIECTBASETCH HA OCHOBE TOYHOrO YYeTa pPeajbHOro
BKAALA KaXA0TO pabOTHHKA B KOHEUYHLIH pesyanrar.

[Tocae noanoro zasepurennst pador 10 OOBLKTY HJIM
ITANy OPHrane HAYMCASIOT NPEMHH H3 PASTHUYHLIX HCTOY-
HHKOB: [PH COKPAILCHHH CPOKOB nponisoacrsa pabor —
M3 ¢ounjaa 3apaboTHOH naaTH; NPH BBOLC B ACHCTBHE
OOBLEKTa B CPOK H JOCPOMHO — M3 CPEACTB 3aKa3uyHKa:
MPH  AOCTHXCHHM IKOHOMHM OT. CHHIKCHHS PaCuCTHOH
cTrouMocT pabot — 3a cuer douaa skonomuy. Tlpemus
pacnpejeanerca mexay paGounmu OpHranbl B COOTBETCT-
BHH € HX TapuPubiMH paspagaMu H NPOHOPUHOHAABHO
oTpaboTaAHHOMY BpeMeHu.

Onaara Tpyna pabounx XospacuerHol Opuraasl npous-
BOJIHTCS, KAK NPaBHO, 110 CALALHO-IIPEMHANLHONR CHCTEME,
Bpuraae sbiaaercs akKKOPAHbIN HAPs/L-3a1aHHE, B KOTOPOM
YKA3LiBAETCH MNPOUCHT NPEMHAMLHBIX AOMJIAT 338 COKpa-
ULEHHE HOPMATHBHOrO Bpemenu, AHPPEePeHIHPOBAHHOTO
B 3aBHCHMOCTH OT KauectBa pador. Ouesky xauecrsa
pa6or ycranasausaer [ocyplapcTBeHHas KOMHCCHS TIDH
cjaue o0BLEKTa B 3KCIYaTauMio.

Onaara Ttpyaa no CAejJbHO-NPEMHANBHON CHCTEME
nocae CAaud 0OHeKTa WAH 3aBCPUICHHA KPYNMHOro 3rana
(63 NPOMEKYTOUHOrO MNPEeMHPOBAHHA 3a BbIIOJAHEHHE
OTACALIBIX BHJAOB palbor) co3naer 3aHHTEPeCcOBAHHOCTb
pabounx B ObicTpeflieM 3anepliCcHHH  CTPOHTEILCTBA
OOBEKTA H CAAUH €ro 3aKa3uMKy.

lipn TpaanuHonHoH (pOpMe OpraHH3auMH TPyaa ak-
KOPHOE 3ajanne paGouMMM BLINABAJOCH JIMUIL HA MCCALL,
3aTeM CTeA0BAJIH NEpepLiBLl H3-338 OTCYTCTBHA pabor, Ha
KOTOPHIC MOXHO OPOPMAATH AKKOPAHOE 3a42HHE.

Pacuernas npemust, KOTOPYI NOJAy4aiOT WieHbl X03-
pacyeTHOR OGpuraasl npu caave oObEKTA B IKCIAYaTAUHIO
HAH nocsae 3aBepiIeHHOro 3rana pabor, Oyaer cociosTh
H3 CYMMbI NPEMHH 38 COKPALICHHE HOPMATHBHOTO BPEMEHH
10 aKKOPAHOMY 3aJaHui0, 3a BBOJA B jellcTBiHe 00BEKTA
CTPOUTEALCTBA B CPOK HJH JLOCPOYHO, 8 TAKXKE 38 JLOCTHI-
HYTYI0O OpHrajioit IKOHOMHIO OT CHMIKEHHA PacuCTHOH
CTOMMOCTH.

[Mpemusi 3a cHHIKCHHME PacYeTHOH cTouMmocTH palbor,
nopydaempix Gpuraje, 3aBHCHT OT OUCHKH KauecTsBa pabor
CAABAEMOro OOBEKTa HAM 3TAna: NPH OUEHKE «OTAMY-
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Ho» — 40 %, «xopowo» — 30 % H <«yAOBAETBOPHTEND-
Ho» — 0 10 % OT cymMmbl CHHKCHHSI PAacuCTHOW CTOMMO-
¢TH pabor.

YaeabHbl BeC NpPeMHH 33 JOCTHIHYTYIO IKOHOMHIO OT
CHHIKEHHS! PACHETHOH CTOUMOCTH PaboT COCTABAACT B CPC-
wem ot 12 no 23 % k caeavnomy 3apaGotky. [lpemuu npu
AKKOPAHO-NPEMHAJNILHON CHCTEMEC B OTAeAbHBIX GpHraaax
aocrurator 40 %.

B xo3pacueTnuix Gpurajsax 3apaboToK H CyMMa NnpemMu#
pACnpeaeasiioTcs MexAay ujaeHamH OpHrajbl B COOTBET-
CTBHH C YCTAHOBJAEHHHLIM GpHraaon kospduuuentom Tpy-
nosoro yyactusi (KTY).

Pacnpeneaenne sapaGorka ¢ yuerom KTY mnpousso-
AKTCA OyxraatepHell HA OCHOBAHHM HaApANOB H obule-
Gpuraanoro tabeas, nporokoaa obuiero cobpanusi Gpura-
Abl 1o yeranosaennio KTY, onpeneasiemoro cosetom Gpura-
Al COBMECTHO ¢ mnpodcoo3ubiM  KomHuTeToM. DBasosbiil
KTY npuuumaercss paBHbM  eauHHIE, (DAKTHYCCKHH —
JUIS KaXaoro paGoTHHKA PACCYHTHIBAETCH Ha OCHOBE €ro
BKJAAa B KOHEYHLIH pe3yabrar.

Cuuxenne 6a3op0ro KTY npuMensiior npH HapymeHunx
TPYAOBOH JHCUHIIHHLL, YIYUICHHAX MPH [IPOH3BOACTBE
paGor, HesbinoaneHun 3ajaunil. [lpumensor caeayouine
OPHEHTHPOBOUHBIE NMOKa3aTean cuuxkenus Gaszosoro KTY:

NPOrydl, camMoBOJIbHBIA yxoa ¢ paborsl — 0,2;
ONno3/1aHKe Ha PaboTy, NPEKAEBPEMEHHOE OKOHYaHHEe pabo-
™ — 0,5--0,7;

nosipacuue Ha paGore B Herpessom Buae — 0,2;

CBEPXHOPMATHBHBIC MEPEPLIBL, NEPEKYPH, XOKACHHE 110
CTPORNAONIAAKE, OTBJAEYEHHEe ApPYrHx oT  paboThl —
0,3—0,9;

HEBBLINOJHEHHE MNPOH3BOACTBEHHBIX 3aAaHHH M HOPM
BuipaboTKH, caabas HHTeHcHBHOCTh Tpyaa — 0,2—0.4;

Gpak B pa6ore no BuHe pabouero, BbLI3BaBWIHA nepe-
AENAKH M  AONOJHHUTEJbHLIE Tpyao3aTpathl Opuraabl, —
0,2—0,7;

HapylICHHe NpaBua Texuuku 6esonacuocrn — 0,5—0,9;

HCBBUIOJIHEHHE pacnopsiKeHHn OGpHraaupa w Texnep-
COHAJMla, NOBJEKIWHE 3a cobGoH CHHKeHHe BbIpaGOTKH
6puraas,— 0,5—0,6; s

HAPYIUCHHE NPABHJ IKCIIYATALUMH MAUIHH, BbI3BAB-
ee npocToi GpHraabl WAH OTAEAbHBIX pabounx GpHra-
asl,— 0,5—09,
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KTY pekoMenayeres yBeAHUHBATEH 38 CACAYIOUHC HOKA-
3areJn B padore:

AOCTHKECHHE BHICOKOH MPOM3BOAHTCABHOCTH (HHTEHCHB-
HOCTH TPYLLA) NPH XOPOIIEM KauecTse paboT no cpaBHeHHio
C APYPHMH HACHAMH OPHraan, HMCIOUIHMH OAHHAKOBLIE
paspsias,— 1,2—1.5;

6oJee BLICOKOC KayeeTso pabor no CPpasHEHHIO ¢ ApY-
FHMH UIeHAMH OpHraim, HMECIULHMH OJIHHAKOBLIC pasps-
aul,— 1,1—1.3;

34 HHHUHATHBY 1O NPEAOTBPAILCHHIO NPOCTOSE MALIHH
H mexanuszmos — |,2—1 3;

38 OCBOCHHE H MPHMCHEHHE NEePCAOBHIX METOLOB H HAYY-
Hoit opranusaumn Tpyaa — 1.3—1.5;

HPOABJACHHE HHHUHATHBLL W CMEKAJKH NO palHoOHalb-
HOH OPraHn3anuu TPYAOBLIX onepaunit U paboucro mecra,
MEXAHH3AUHH, B Pe3yJAbTATe KOTOPLIX NOBLICHAACH IIPOH3-
BOAHTEJBHOCTD TPYAA H COKPAULeHbl CPOKH BLINOJHCHHSA
3apanna,—1,3—1.5.

Pes3yabTaTnl OKOHYATEABHOrO PACHPEACACHHS CTEeNCHH
TPYAOBOIO YHACTHA 3AHOCATCH B IPOTOKOJA, Nepepasae-
mbiit B8 Gyxraarepuio [IMK (CMY), s xoropom nporus
(GaMuanl KaXa0ro wiaeHa OpHraab yKasbiBaetrcs Koad-
(PHUHEHT TPYAOBOrO YYaCTHH H HPHUHHBL, 1O KOTOPbLIM
HPOH3OWAO NOBLILEHHE HJAH NOHMXKCHHE Ko dHuUHenTa.

§ 17. Opranm3auns npom3sopacTea
MEeNMOPaTHBHO-CTPOMTENBLHLIX pabor

Oprawu3zauneil NPOH3BOACTBA HA3LIBACTCH
KOMIICKC  MEpONpHATHH, HanpasJeHHbiX Ha obecneve-
HHe 3PPEKTHBHOrO H CBOEBPEMEHHOrO BhLINOAHEHH 00Be-
moB pabor.

Oprannzauua Tpyaa npeacrasasier coboif
CHCTEMY MECPONPHATHI, 00ECTeYHBAIOUIHX PAUHOHAIBHOE
HCTIOAbL30BAHKE Paboyelt CHABL H TECXHHUKH.

lloasora H CBOEBPCMEHHOCTH BBITOJHEHHS (1J1AHOBLIX
onepauui, onepaTHBHOCTD PCLICHHS BONPOCOB, BO3HHKAK-
ULHX [IPH IPOH3BOACTBE PaboT, PaALHOHANBHOC HCHONB30-
BAHHE MATEPHAJbLHO-TEXHHYCCKHX, TPYAOBBIX H (PHHAHCO-
BLIX PCCYPCOB ABJAAIOTCA OCHOBHBIMH LEJAMH Oprau-
3auun pabor.

34 NOCACAHUE TOAL NOTOUHO-KOMIMICKCHBIH METOA CTaJ
OCHOBHBLIM B OPraHH3alHH IPOH3BOACTBA MEJHOPATHBHBLIX
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patoT, HOIBOJSIOWMA NAAHOMEPHO OCYHICCTBIATL BBOA
B IKCIAYATAUHIO HOBLIX MEAHOPHPOBAHHLIX 3CMEb.

[ IpoussojpcTeo paGor 110 ITOMY MCTOAY ipeicTasaser
cof0il  HENPEPLIBHO NORTOPSIOMIHACH  TCXHONOFHUECKHHA
Hpolece, B KOTOPOM BCE ONEPalHH  MEAHOPATHBHOIO
KOMIICKCA BHIOJAHSAIOTCA B ONPEACNCHHON TCXHOAOTHYE-
CKOH  NOCACAOBATCABHOCTH JIO HX HOJHOPO 3aBEpIICHHsA
B yeranopaeHibie cpokn. [lOTOUHO-KOMIIEKCHBWH METONL
HE HMCKJAIUEET MHHHMAJILHLIX Pa3pbiBOB MEKAY BbIIOJ-
HEHHEM OTACALIBIX PAbOT, HX HACTAMH HAH ONCPALHAMH,
BLI3BAHHMX NOTOAHBIMH VCAOBHAMH H TEXHOJOIMHYECKOH
1HenecoobpasHoCTLIO.

B ocHoBy paGoT npH MOTOUHO-KOMIVICKCHOM MeToae
NONOKCHO JIEACHHC BCEX HX BHAOB HA NPHOAHSHTENLHO
paBHBIC 10 TPYAOEMKOCTH YYACTKH —— NYCKOBLIC KOMIJICK-
cut. Ha Kamaom Ha nyckosbiX KOMIUIEKcoB pa6oTy ocy-
HLECTRAAIOT CHCHHANHIHPOBAHKBIC GpUrainl HAH 3BEHDLI.
Bubop # 060CHOBAHHE NYCKOBHIX KOMIUIEKCOB HANHHAOT
¢ peayuero (ocHoBHOro) BHaa pabor, 110 CPOKaM H Bpe-
MEHH BLINOJHEHHST KOTOPOIO COTJIACYIOTCS CPOKH BCHOMO-
rateabusix pabor. Bee Gpuraawm paGoTalor nocjieposa-
TeNbHO, W UECPe3 OPHEHTHPOBOUHO pPABHLIE TPOMEKYTKH
BPEMEHH KAKAa% H3 HHX MePCXOAHT Ha OUEPE/IHOH, noce-
AYIOULHH yuacTok — nyckosoit komnnexe. [lpu stom Kax-
fasi GPUraaa, 3a HCKJAIOUYCHHeM HCPROl, paGoTaer na noi-
FOTOBJCHHOM YUYacTke.

PassuTHe NOTOKa MOXeT OuTb H3006pakeHo rpadu-
HECKHM: B BHAC UHKAOTPaMMbl, JIHHCHHOTO HAH CETEBOrO
rpathuKoB.

[TpHMEHHTEABHO K CTPOMTCILCTBY  OCYHIHTENLHBLIX
CHCTEM NOTOKH KAaCcCH(PHUHPYIOTCH NO CTPYKTYpPE H BHAY
CTPOMTEALHON NPOAYKIMH, NO XAPAKTEPY ABHXKCHHA 110-
TOKA M 10 €ro npoaojxuTeasioctn (taba. 8).

K. Kaaccudukanmus norokos

XapakTepieTHKa HOTOKOS CTPOHTEALCTLA
HakueRoaswue SUKPHTHE OCYUIHTEALHLIX CHETEM

['Mocrpykrype u 6udy cTPOUTLALHOL RPODYX G UU i

Hacrumi Oauu paGousit npouece wan rpynny pabounx npo- :
HECCOB HENPePLIBHO BUNOANACT GPHraLa Man 38CHO. H
CTpOHTCALIIAR  NPOAYKUHN  HOTOKA & 3aKOHYCHHLC ﬂ
OTACALHBIC BHIII MEANOPATHRHMX pabor (pa3Boska q
MATCPHANON, KPCIVICHHE Kanaios # ap.) -

P i
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OKouvanue tabGa 8

Nupnur(‘pucmu‘u HOTOKOR CTPONTOALCTIG

Hansenonaune AAKPUTIEN OCYIIHTEALHIAY CHOTEN

Crennaansn COBOKYIHOCTL  MACTHNX  NOTOKOH, OO beARHCHHIMX
poRannei eanioll cueTemoi napaserpon u cxemoll noroka, fpo-

AYKIIST HOTOKH — 3UKONMCHHHC BIAB MEAHOPATHR-
HEX PABOT B OGBEKTE (CTPOUTEALCTRO OTKPUTOR Ce-
T, JAKPUTOrO ApeHaxa)

OGrenTosii COBOKYIHOCTH TEXHOAOIHICCKN CBAIAMIBN e -
AMIHPOBAHHEY  HOTOKOB, HPOAYKILHCH  KOTOPHX  fin-
AACTCN NOCTPOCHHBT MEAHOPUATHENII 06LeKT

Kommackenuit  CosoKYINOCTL Oprannsasunonso censanmsx o0 Lexro-
BHX OTOKOB, CTPOHTCALHON HPOAYKUMCR KOTOPHIX
ABAOTCS BCC OO LEKTI MEAHOPATHRNOIO CTPORTCAL-
cTBa, sknouennse 8 aan [IMK

1. llo xapakrepy douwenun

Pasnopur- TIOTOK  BPCAYCMATPHBACT PABHYIO NPOIOA KN TENL-
MU HOCTD BRAOAHCHRH PAOOT Ka KAXKA0M yHACTRC (HYyCKO-
BOM KOMILICKCE), T. €. BOEC COCTABASIOUIME MACTHME
MOTOKN HMCIOT CAMNMI PHTM
Kparnopur- B orawune o1 pannoprrsMHuNono, coCTamItommne
MHUHBLH HACTHWE NOTOKH MMCIOT KPATHLIC PHTMIM
Hepurmuunmfi Hactuuie n0TOKN HE HMCIOT  HOCTORNHOTO  PHTME
BCACACTHNE DALY 0OOLCMOR PAbOT WA yuacTkax (ny-
CKORW X KOMILICKCAX)

. o npodoaxureavnocru

Kparkocpou- Crponreascrso oracannsx 0GLOKTOR HAN rpynun
it B TCUCHNE KOPOTKOrO OTPeaka spemeny (1o roaa)
Hoarocpou- CIpoMreancrso rpymid 0O0BLEKTOB B TEUCHHE AAN-
nui TCABNOIO BPEMCNN, OXBATHIRACT BCO HPOrPAMMY pa-
GOT, BHNOANIEMYIO MEAHOPA THBHO-CTPORTEALHOR Op-

ramnsanuen

Onunum M3 BamHeHWINX YCAOBHI, 0GCCHCYHBAIOUIHX
IPPCKTHBHOCTL NOTOUHO-KOMIICKCHOIO METOAA NPOH3BOAL-
CTBA MEJNHOPATHBHO-CTPOHTCALHLX PaGOT, ABASETCH pa-
UHOHAABLHAS OPraun3aius Tpyaa.

JIas  opranmMsauuu  MeAHOPATHBHOIO CTPOHTEALCTBA
NOTOYHO-KOMIMIEKCHBIM METOAOM pa3pabaThiBalOT NPOCKT
NPOH3BOACTBA PABGOT HA OCHOBE MMEIOULEHCH NPOEKTHO-
CMETHOH JIOKYMEHTAIMH, FOA0BBIX AHOB BBOAA OOBLCKTOB
B IKCIAYATAUNIO H YCTAHOBJCHHBX CPOKOB HAuaaa, OKOH-
HAHHA H OUEPCAHOCTH HX CTPOHTEALCTBA.

COCTAB NPOCKTA NPOH3BOACTBA paboT BKAOHAKT:
rpadguK WA KaJeHAapHBIi NJaH NPOU3BOACTBA paGoT
(B 3aBHCHMOCTH OT CTENCHH CJAOKHOCTH OOBLEKTA), B KOTO-
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POM Ha OCHOBE OOBEMOB CTPOHTEILHO-MOHTAKHLIX paboT
H NPEAYCMOTPEHHON TEXHOJNOTHH YCTaHaBaHBacTCa nocije-
JOBATEALHOCTL H CPOKH BbINIOJHENHSI paboT, onpeaeasiercs
noTpeGHOCTb B TPYAOBBIX pecypcax M CPOKH MOCTABKH
MATEPHAJIOB ¥ BCEX BHIOB 060PYAOBAIHS;

CTPOUTEJAbHBIH FE€HEPAJbHbIA MAAH C PACHONOKEHHEM
NPHOOGBLEKTHLIX MOCTOAHHBLIX H BPEMEHHLIX TPAHCNOPTHHIX
nyTeH, CKAAA0B, BPEMEHHLIX WHBCHTAPHLIX 31aHHA W yCT-
POHCTB, HCHOJAL3YEMbIX JUISi HYKA CTPOHTENLCTBA,;

rpadpHK NOCTYNAEHHA HA OOBEKT CTPOHTEALHBLIX A€Ta-
Aei, MaTepHaNoB W OGOPYAOBAHHA C MPHIOKEHHEM KOM-
NACKTOBOMHBIX BEAOMOCTEH;

rpadguk nOTPEGHOCTH B pabouHX Kaapax;

rpaguk NOTPEGHOCTH B OCHOBHBIX MEJHOPATHBHO-
CTPOUTEABHBIX MAlIHHAX;

KOMIJIEKT TEXHOJOIHYCCKHX KapT Ha [1POH3BOACTBO
OCHOBHbLIX BHAOB paboT HJAH TEXHONOIHUECKHE CXEMbl
C ONUCAHHEM [OCACAOBATENLHOCTH H METOAOB MPOH3BOL-
cTBa paboT ¢ OlpejeNeHHemM CPOKOB, TPYAO3ATpaT H 10T-
PeGHOCTH B MATEpPHaNax M MalIHHAX MO ITanam;

CXEeMBbl PA3MELLEeHHs Me0Je3HYCCKHX 3HAKOB,

NOJOKEHHA N0 OXpaHe TPyAd, TPeGYIOUIHE NPOEKTHOH
pa3paGoTKH (KpenJeHHe CTeHOK 3eMJSIHbIX BLICMOK, Bpe-
MEHHOE KPEMUICHHE KOHCTPYKUHH, YCTPOHCTBO BPEMEHHOIO
323¢MJICHHS, OrpaKAcHHH pabGounx 30H npH pabore Ha
BHICOTE W AP.); '

JOKYMCHTALHA A KOHTPOJIS H OLEHKH KA4eCTBA CTPOH-
TEJAbHO-MOHTAKHBIX H CHCUHAJAbHBIX paboT (yKazaHus
0 JIONYCKax, CXeMmbl ONEpauHOHHOrO KOHTPOJSI Kaue-
cTBA M Ap.),

MEPONPHATHA 10 OpraHu3auuu pabor B YCIOBHAX
XO3AUCTBCHHOrO pacuera, obecneyenue OGpuraa marepua-
AAMH, HHCTPYMEHTOM, OCHACTKOH, NPHCHOCOGACHHAMH H
MalIHHAMH;

MOACHHTEAbHASI 3danucKa, coaepkawas o6ocHOBaHHe
NPHHATHIX PEICHHA NO NPOU3BOACTBY paboT (B TOM yHCe
BHIMOJHAEMBIX B 3WMHEC Bpemsl), nepeueHb BPEMEHHBIX
31aHHA W COOpPYKeHHH, MEpONpHATHS 110 3aUlHTe JeH-
CTBYIOIIHX KOMMYHHKALUKHA OT NOBPEKICHHH.

[Mpoektot nponapoacrsa pador ([MI1P) na crpoutens-
CTBO MEJHOPATHBHBIX CHCTEM M APYTHX BOAOXO3AHCTBEH-
HbIX OG'BEKTOB Pa3pabarThiBaloTcs NOAPAAHBIMH CTPOHTEb-
HBIMH OPraHH3aUHAMH.
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Ha crpouteabcTBo Kpynubix 0ObLEKTOB, @ TakxKe o0be-
KTOB, BO3BOJMMBIX B CJAOXKHBIX TEXHOJOTHYCCKHX YCA0-
BHAX, MPOEKTHl NPOH3BOACTBA pabor moryr paspabarni-
BATHCA 110 3aKa3y OCHOBHLIX (reHepaJbHbLIX) NOAPSHAYHKOB
H CYONOAPSANHBIX CTPOHTEIbHLIX OPraHH3AUHH NPOCKTHO-
TEXHOJOrHYCCKHMH HJAH NMPOEKTHLIMH OPraHH3alUHAMH.

[TTIP ansn necaoxuniX O6GBHEKTOB COCTOHT, KaK NPasuio,
H3 KaJeHAAPHOrO NJ1aHA, BHIIOJAHAEMOro B BHAE JHHCHHOIO
rpaduka, CTPOHTEALHOrO reHepaNbHOro MJAHA H CXEMb
IPOH3BOACTBA OCHOBHBIX BHIOB palbor.

Onwbit paGorThl JAYHIIKX NEPEABHKHLIX MEXAHH3IHPOBAH-
HBIX KOJOHH MOKA3bIBAET, YTO HETKYIO OPraHu3auHio npo-
H3BOACTBA MEJHOPATHBHO-CTPOHTEAbHBIX PaboT HEeAb3s
00ecneyHuTh, He BHINOJAHHB KOMILUICKCA OpPranH3aiHoiHo-
TeXHHYCCKHX MEPONpHATHH, BAXKHEHUINMH H3 KOTOPbIX
ABJAAIOTCAH:

06eCICUEHHE CTPOHTEAbHBLIX OPraHH3aUMH NPOEKTHO-
CMETHON JOKyMentauueH He nosanec | oKTAGPA Kaxaoro
roaa, NpealiecTsyYIoONero nJaHoBomy,

BBOJL B 9KCNAYATAUMIO NJIOLLAACH OCYLIEHHSA, OPOLLICHHS
H KOPCHHOIO YJAYHIIEHHS 3eMmedb, HAaYHHas C BECeHHero
nepHoaa,

NPeONOACHHE CE30HHOCTH B MEAHOPATHBHOM CTPOHTEI b+
CTBE, NPOM3BOACTBO OCHOBHLIX BHAOB MEJHOPATHBHLIX
pabor B TEYEHHEe BCCro roaa,

ofecieyeHe CBOEBPEMEHHOH lOCTABKH HA O0bEKTb
CTPOHTE/ALHBIX MATEPHANOB, MallHH, OO0PYAOBAHHS, A TaK-
e YA0OpeHHH;

KOHUEHTPAUHA TEXHHKH HA MYCKOBbIX OOBEKTAX B pas-
Mepax, HeoOXOAHMBIX AN BbINOAHEHHA rpaduka pabor
H NJIaHa BBOAA mJjoulajed;

BHEJAPEHHE MPOrpPecCHBHbIX (POPM OpraHu3aunn H on-
Jatbl TPYAA, CO3JaHHE CMEUHATHIHPOBAHHLIX H KOMIJICK-
CHBIX Opuran;

HENPEPLHIBHOE COBEPIIEHCTBOBAHHE YIPABJCHHS MPOH3-
BOJICTBOM, '

OCYUECTBJACHHE NAAHOB COIHANBLHO-KYJALTYPHOrO pas-
BHTHS KOJJICEKTHBOB.

Oco6oe BHUMAHHE HEOGXOAHMO YACASTH MOBbILIEHHIO
KayecTBa MEJHOPATHBHO-CTPOHTEAbHLIX PaboT, KOHTPOJIb
33 KOTOPHIM OCYULECTBAACT PAA OPraHM3auHn: AHPEKUHS
CTPOALULNXCH BOAOXO3AHCTBCHHBIX OOBEKTOB (TeXHHYECKHH
HAA30p), NPOEKTHHIE OPraHu3auud (aBTOPCKHH HAA30D),
CNeuHANHCT 06JaCTHOrO MPOH3BOACTBEHHOIO ynpasJe-
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HHA MEAHOPAUHH H BOAHOTO XO3AHCTBA M CAMOKOHTPOAL
CTPOUTENbHBIX OPraHu3alHid (rpynnn ¥ nocThl Kauecrsa).
Cosnasaemuie B [IMK komniexcunie 6puraant, ocoben-
HO paboTaouide no MeToiy OpHrajHoro noapsiaa, Kak
MpaBHIO, CTAHOBATCH 00pasuom HaubGoaee NporpeccuBHon
(opmbl opranusaund Tpyna. [lpoussoaurenbiocts Tpyaa
pabouux, BXOASIHIKHX B COCTAB TAKHX OPHIajl, 3HAUHTCABHO
BbILIC, 8 CPOKH BBOJA OOBLCKTOB B 3KCIJYATAUKIO H cebe-
CTOMMOCTL CTPOHTEJALCTBA COKpaltaores. OaHako creuu-
(pMKa MEAHOPATHBHOIO CTPOHTEALCTBA TAKOBA, YTO 4acThb
Malue He MoxeT IPPEKTHBHO HCMOAB3OBATBCH B TCUCHHE
Bcero roaa. B 9THX yCAOBHAX TPYAHO COXPaHHUTL CTaOHb-
HbiH cocTas KommaekcHo Opuraaw. [Tosromy B meanopa-
THBHOM CTPOHTENLCTBE 11e1ecoobpasHo OpraHH3oBLIBATH
cnenuanuanposannnie Gpuraast. B meanopatHBHO-CTPOH-
TEJALHBIX OpPraHH3auMiAX  KOMILIEKCHOe (opMHpoBaHHE
COCTaBa NPOH3BOJICTBEHHON eAMHHUL 6oJIee BCEro nojaxo-
JIMT K YHACTKY, B HPEAENax KOTOPOro MOXHO 3(p(peKTHBHO
MAHEBPHPOBATHL TEXHUKOH H pabouyer CHJIOI.

OCHOBHBIM JIOKYMEHTOM, KOTOPLIM [OJBb3YIOTCH A
OfipeeeHHs] KOJHUECTBEHHOrO COCTABA CNEILHANHIHPO-
BAHHLIX GpHra, ABJSCTCA rpaQHK MPOHIBUACTBA MENHO-
PATHBHO-CTPOHTEAbLHBIX pabor,

3nas CpoOK cAauH OOBLEKTOB B IKCIJAYATAUHIO H CPOKH
34BepIUeHHs] OTJACAbHBIX ONEPAUHH HJH TeXHOJOTHYECKHX
npoueccos, 06beMbl BLIIOJHEHHA paGoT Ha KaXaoH one-
pauHKn H YCTAHOBJCHHYIO HOPMY BHIPabOTKM, HECHOKHO
YCTAHOBHTbL HEOOGXOAHMOE KOJHUECTBO MAUWIMH AJS BHINOA-
HEHHS NaHHOH Onepauu.

[lpu onpeneseHny YHCACHHOrO COCTABa CNEIHANW3H-
POBAHHBIX OPHTajl NOAL3IYITCH TEXHONOTHUECKHMH CXeMa-
MH M KapraM Ha BhINOJHCHHE OTAEJLIBIX BHAOB paGor
H BCEro TEXHOJOrHYECKOro npoiecca.

§ 18. Texnonormyeckue Kaprel
Ha ApeHawiibie pabovsl

Texuosornueckuit npoiece — CHETEMa B3aHMOCBA3AN-
HbIX ONepalHi 1O MPOU3BOACTBY KOIICUHOIO BHAA paboT
HAH NPOAYKUHH. TexHosorust moxer OuTh THHOBOH (npH-
MEHSICTCA B THIOBBIX [POEKTAX), SKCNCPHMEHTANbHON!
(HOBOH, NpUMEHSIEMON HA ONBITHLIX PaGOTAX) ¥ UH/IHBH-
AyanbHo# (a5 KamaoH onepaiuu).
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TexHONOrHUYeCcKOH CXeMOH HasplBaercs Ie-
peuenb ONepauHit TEXHOJOTHUECKOrO mpolecca B nopsike
HX BHIIOAHECHHS € OCHOBHBIMH TEXHHKO-3KOHOMHUCCKHMH
XapAaKTePUCTHKAMH N0 KaK/10# onepauuud. B cocras cxembl
BXOJAT CACAYIOUIHE XaPAKTEPUCTHKH: MAPKH MAlWHH 1 OpYy-
AWM, HX TPOH3BOAHTENbHOCTH, KOJAHYECTBO PABOUHX, HX
Pa3psi/ibl, 3aTPATHI TPYAA HA BHUIONHEHHE KaXK/l0H ONepaliuH.

TexHOAOrHIECKHEe KapThl ABAAKTCH OCHOBHBIM  J0-
KYMEHTOM ISt NPOH3BOACTBA paboT.

Texnoaornuyeckue Kaprhl paspabaThiBaloTcsi Ha OCHOBE
TEXHOJOTHYCCKHX CXEM Ha BECh MPOLECC HJH HA OTAENb-
Hble onepauun. Pasanuaor onepayuoHuvle W KOMNAEKC-
Hble TeXHONOTHYECKHE KapTbl.

KoMnaeKCHOH TEeXHOJOrHYECKOH Kap-
TO# HaspiBAeTes AeTadbHbI nepeueHb onepauui, paboT u

Z200UMX NPHEMOB C 1OAPOGHHIM ONHCAHHEM CNOCOOOB HX
(IPOH3BOACTBA M TEXHHKO-IKOHOMHYECKOH XapaKTCPHCTH-
Koft Ka)kno#t onepaumuu. BaxkueAmumu TpeGOBaHHAMH NPH
pa3patoTKe TEXHOJNOIHYECKHX KapT ABAAIOTCH COKpaLeHne
TeXHOJOIHYECKOTO LMKJAA, KOMIIEKCHAs MeXaHH3auHs
H ABTOMATH3AMMA TPOUECCA, YJAYUICHHE YCIOBHH Tpyaa
paGOTHHKOB, mOBbIlIeHHe 3(QQEKTHBHOCTH H  KauecT-
Ba pabor.

OnepauHoHHbIe KapThl paspabaThiBAlOTCA OTAENbHO HA
KAXKAYIO ONepPAUHIo TEXHONOTHYECKOTO NMpouecca | coaep-
KAT nojapoGHOE OonHcanue 006JacTH NMPHMCHEHHS KapThbl,
cBefeHHst 0 paGoTax, PEeAIeCTBYIOUIHX JaHHOH OllepaLiHH,
cnoco6bl 1 pabouue pHeMbl BLIMOJIHEHHS ONEPAIHH; COCTAB
paboT W MOPANOK HX BbLINOJAHEHHS, OPTraHH3aNHOHHbLIE
M KOHCTPYKTHBHO-TEXHOJOTHUECKHE PELICHHA; COCTaB
HCTIOAHUTENeH, WX KBaJH@HUKauHud W pacnpenenexue o6si-
3anHoCTei; TPefOBAHMA K KauecTBy MPOH3BOACTBA paGoT.
B Kapre yKasbiBalOTCH HAUMEHOBAHWE H PACUETHOE KOJH-
YECTBO MATEpHAJOB JVIA OnpeaeaeHHoro o6bema paGor,
NPHBOAMUTCS NEpeyeHb NPHMEHsEMbIX MalllHH, MEXdHU3MOB
H MHCTPYMEHTOB, creiuaabioro obopynosanus. B camo-
CTOATEJNbHOM pasjesie OnepaiHoHHBIX KapT H3J4raiorcs
OCHOBHBIE MOJIOKEHHS N0 OXpaue Tpyaa.

OnepaunonHasi TeXHOJNOrHYECKasl Kapra BKAKYaeT
AOMOJIHHTEIbHBIE MOKA3aTeJH, XapaKTepHbie A AaHHOrO
npouecca: . IPOH3BOAHTEABHOCTD MaWHH, KOIPDHIHENT
Henoab3osanus paouero BPEMEHH MAUIMH, ClElHaNbHOEe
060OpyAOBAHHE, MATepHaJAbl H T. M.
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§ 19. OpraHM3auWsi YEXHHYECKOro O6CNYMHBAHKS
M PEMOHTA TEeXHMKH

PabotocnocobHOCTh MalllMH BO MHOIOM 34BHCHT OT
(PaBHABHOR HX TEXHHYECKOH IKCIAYyaTalHH. Cocrosnne
MALIHH, TPH KOTOPOM OHH CMOCOGHBl BLUIIOMISTE paboTy
¢ NOKA3ATeAAMH, YCTAHOBACHHBIMH TeXHHYECKOH JOKYMEH-
tanueil, Ha3LIBaeTCsH HX PabOTOCHOCOOHOCTHIO,

Pa6otocnocoOHOCTDh, 3aJ0KeHHasi B MaluHie npH ee
CO3AaHNH, HE OCTAETCH HCH3MEHHON B NPOILECCE ¢¢ IKCnaya-
tauun, OHa yXyauaercs BCACACTBHE HIHAUIMBAHHS JeTa-
JICH, Y3/0B H Arperatos MauiHHbl.

B o6uiem BHAE HAPACTAHHE H3HOCA AETANCH C TeUeHHeM
BPEMEHH MPOXOAHT TPH Tana: NOBHIIEHHBIE H3HOC B pe-
ayabTarte npupaboTKH AeTanel, HopMabHasn pabora aera-
Acit w asapuitubiit n3Hoc. ABapHiHBI H3HOC 3aKAI0YAETCSH
B TOM, UTO NOCTENCHHOE HAPACTAHHE ECTECTBCHHOrO H3HOCA
AeTaned NMPHBOAHT K PE3KOMY H3MEHEHHIO YCJAOBHH  HX
skenayataunn. M3noc pasanunbix AETaaCH, Y3108 H arpe-
FATOB MAIIHH B MPOIECCe 3KCIYATAUHH HIMCHACTCH HE-
OANHAKOBO. ECJAH NEPHOAHUYCCKH BHINOAHATH NPOPHAAK-
THHCCKHE paloTbl 110 NOMLEPKATHIO paboToCcnocobHOCTH
OT/CJAbHBIX YeCTeH MAUIHH, TO MOXKHO 3aMEUIHThL Npouecce
CHHKEHHS paboTOCNOCOOHOCTH.

Jlas nojiepxaHusi MalMH B pabodem COCTOSIHHH
B TEYEHHE BCEro CPOKA HX CAYKOB CYIEeCTBYET CHCTEMA
MAAHOBO-MPEAYIPEAUTEAbHBIX PEMOHTOB H  TEXHHUECKHX
o6cayxusauni  (TTTP), koropas npeacrasaser coboi
KOMILJICKC OpPraHH3alHONHO-TeXHHYECKHX MEPOTPHATHH,
NPOBOAHMBIX B I/IaHOBOM nopsiake. Cucrema [P npea-
yCMATPHBACT [NpOBEJCHHE NATH MNJAHOBHIX TEXHHYECKHX
06CAYKHBANHH: €KECMEHHOE TEXHHUCCKOL o6cayKHBANHHE
(ETO), nepHoanueckoe TexXHHueckoe 06CAYKHBAHHKE
(TO-1, TO-2, TO-3), ce30HHOE TEXHHUYECKOE OOCAYHKH-
panune (CTO).

B pesyabTare nocTeneHHoro H3HOCa B COCTOAHHH OT-
ACABHLIX Y3J0B, arperatos H MalllHH B LEJOM HacTynaer
TAKOH MOMEHT, KOraa Hx paGoTocnocoGHOCTb HEBO3IMOKHO
NOJUIEPKHBATL TEXHHUCCKHM OOCHYKHBAHHEM. Cosokyn-
HOCTb TEXHHYECKHX MEPONPHATHH (10 BOCCTAHOBJIEHHIO
paboTocnocOOHOCTH MALIHH, HApYWeHHOH B npouecce Hx
HCMOJIB30BAHHA HA paboTe, HA3LIBAGTCHA PEMOHTOM. Cucre-
ma [P npeaycmarpuBaeT npoBefieHHe NJAaHOBLIX PEMOH-
TOB: TEKYIero W KalHTalbHOro.
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MenHoPaTHBHO-CTPOUTEALHBIC MALIHHBL 110 [IPHCIIOCO6-
gennoctd anas nposenenus [ITIP moxuo noapasjennts
Ha TPH CPYNIbL

K nepsoit rpynne OTHOCAT MallHHbl, 00Jajanum4e
BLICOKOH MOGHJLHOCTBIO H KOTOPBLIC BO3BPALLAIOTCSH [10C/€
OKOHYaHHA paboThl HA 6a3y MeXaHH3auWH (ABTOMAILHHDI,
ABTOKPAHbLI, aBTONOTPY34YHKH, aBTOIPEHAEPLl H T. 11.).

Ko BTopo#i rpynne OTHOCATCA MalHHbI ¢ OFPAHHUCH-
HOH MOGHJILHOCTBIO H KOTOpbLIC ocae paboThl, KAK NpaBHJIO,
OCTAIOTCS HA MECTe 3Kciayaraiuni (6yabaosepsl, IKCKaBa-
TOPBI, KPaHbl HA TYCEHHUHOM XOAY, NPHUENHbIE H HABCC-
HblC, U T. I1.).

K Tperbeit rpynne OTHOCATCS MEXAHWU3IMBI M 0060pYJL0-
BAHHE, CTAUMOHADHO PACHOJOKEHHLIE HA MECTaX BbHINOJ-
HSieMOH paboThl.

B cucreme [P aaun yeaosus nposenenns nukaa TO
H pemontTHoro uukaa. Lluka TO osnayaer seinosanenue
B OlpeAeSeHHON MOCACAOBATCABHOCTH YCTAHOBJEHHBIX BH-
0B HEPHOJIHUECKOr0 TEXHHUCCKOrO 006C/AYKHBAHHS B CO-
OTBETCTBHH ¢ TPeGOBalHAMH HOPMATHBHO-TEXHHYECKOH
AOKYMCHTAIHH.

PeMOHTHBIH ILHKJ — 3TO HAHMEHbLIHE OBTOPSIO-
HIHECS HHTepBaJbl BpPEeMEHH AJf HapaGOTKH MalluHbl,
B TEYEHHE KOTOPLIX B ONPEAEJCHHOH MOCJIEN0BATEABHOCTH
H B COOTBETCTBHH ¢ TPEOOBAHHAMH JIOKYMEHTAUHH 11PO-
BOASITCA BCE ycTanoBjJenubie Buabl pemonta. Homenkaa-
TYPY, KOJHUYECTBO, NEPHOJHYHOCTL H NOCACAOBATCABHOCTD
BBIIOJHEHHST BCEX BHAOB PEMOHTA HA MPOTAKEHHH OAHOrO
PEMOHTHOIO HKJIA ONPeAeNsioT CTPYKTYPY PEMOHTHOrO
unkaa. Murepsas BpemeHH mexiay aavHbim suaom TO
H NOCJACAYIOULHM TAakHM Ke BHAOM HAH Jpyrum OGoJaee
CJOKHbIM, HAa3blBaerTcsl NEPHOAHUYHOCTBIO TEXHHYECKOTO
06CAYIKHBAHNA.

EecMeHHOE TeXHHUCCKOE 00CHYKHBAHHE BBINOJHALST-
CSl, KaK Mpaswio, B TeueHue paboueH cmeHbl (Hawanao
HJIH KOHELL CMEHBI, 11€PEPLIBLI) .

Texnuueckoe 06CAYKHBAHHE MEPHOAHYECKH MPOBOAAT
yepes yCTaHOBACHHbBIE B IKCIIYATAIHOHHOR IOKYMEHTA ULHH
IR JAHHOM MalUHHbl 3HAYCHHS MHTEPBAJa BPEMEHH HWJIH
napa6orkn. CTO npoBoasT nNpH NOArOTOBKe MAallHHb
K HCIOJb30BAHHIO B OCEHHE-3HMHHX HWJH BECCHHE-JIeTHHX
YCAOBHAX.

ExecmenHoe TexHHUeCKoe OOCAYXHBAHHE SABJAACTCSH
OJIHHM M3 T[JAaBHLIX MPOPHIAKTHUECKHX MEpPONPHATHH H
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NPOBOAHTCA B 0GA3ATENILHOM NOPSAKEC HE3ABHCHMO OT
yHeaa oTpaboTaniblX MalllHHOH 4acoB.

Jlasi nposejenns TEXHHYCCKOro OOCJaYKHBAHUA M Te-
KYILHX PEMOHTOB MEJHOPATHBHBIE OPraHH3alUHN AOJIKHbI
pacnojararth KCHAyaTalHOHHLIMH 0a3aMH MEXaHU3AUMM,
MOCTPOCHHBIMH, KaK MPaBHJIO, [0 THIOBBIM TPOEKTAM.
Baszpi mMexanusauHnu JOJKHBI ObITh OCHAULEHLI ABTOMOOH-
JAMH IS TEXHHUCCKOro O0CAYKHBaHHUs, 3allpaBUlHKaMH
TONMMBA M MacJga, HHCTPYMEHTOM M  TPAHCHOPTHBIMH
CPCACTBAMH.

Texunueckoe 06CAY KHBAHNE H TEKYLLHC PCMOHTH MOK-
HO BBLIMOJHATH KAk Ha mectax paboThi MalldH, TakK H Ha
Gazax mexanusaunu. Texnuueckoe o6CAYKHBAHHE H TCKY-
ULHE PCMOHTHI MEJHOPATHBHOW TEXHHKH 1eaecoobpasho
NPOBOAHTH CHENHAANIHPOBAHHBIMH OPHIalaMHi ¢ YHACTHEM
mamwmauetTor,  CnenHaausupoBanubie  OGpuraant  caenyer
BLUICJSATD TAKKE JUISi CMA3KH Malldi W 3anpaBkd  HX
TOIJIHBOCMA30MHBIMH MATEPHANIAMHE.

Kanuraabiblii  PCMOHT MAalllMH  NPOBOAHTCH  10CJE€
OCMOTPA HX KOMHCCHEH, BOTAABASEMON IN1aBHBIM HHKEHE-
pPOM HJH FIaBHBIM MEXaHHKOM OpPraHH3allMH, na Ganauce
KOTOPO# HaxoadTces maiinib. Ecan mamnsb no rexmutie-
CKOMY COCTOSIHMIO W JIHATHOCTHKC HE HYXAATCA B
KANHTAALHOM PEMOHTE, KOMHCCHSI AaeT paspeunienne ua
Aanbueimylo skenayartanmio wx. Pesyabrarthl ocmorpa
0QoOpMASIOTCH AKTOM.

[lpn naanupoBaHuH TEXHHYECKOTO OOCAYKHBAHHA M
PEMOHTA MALLMH COCTABASIOT FOAOBOH H MECSIUHBLIA NJTANb! H
rpapukH  TEXHHUYCCKOro  OOGCJAYKHBAHHA M PEMOHTA
MatuH.

[Mpu npopenennn ETO neo6xoanmo sBuIOANHTE CACAYIO-
lILHE ONepPaALHH:

NPOBEPSTL COCTOAHHE JIeTAJNCH H MEXaHW3IMOB H NOA-
TACKBATH BCE KPENNEHHs,

CMA3bLIBATH BCE MEXAHH3Mbl, MPH HAPYUICHHH MOAAYH
CMA3KH THLATEALHO OYHIIATL H BHOBL 34NPaBAsiTh CMAZOU-
Hble npudOpLI;

NPOBEPATH YPOBEHL Macaa B Kaprepax JH3eJbHOro
H MYCKOBOIO JABHFATENECH W B CAyude HEOOXOAHMOCTH JI10-
JHBATH AONOJHHTEABHO MACA0 JI0 BEPXHEH METKH Maciao-
MEPHOH JIHHEHKH;

NPOBEPATH YPOBEHb Macja B PEAYKTOpPax, B KOpoOKax
3yOMaThiX H UCHHLIX nepeaay W B KOPIyce TOMIAHBHOIO
6aka, npu HEOOXOAMMOCTH JIOGABJSATL CBCKCEE MAC/oO;
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HPOBEPSITL YPOBEHD MAC/IA B KOPAYCE PEryasitopa # npu
HEOOXO/AMMOCTH JIOJAMBATL MACJA0 0 YPOBHSI KOHTPOJIb-
HOH NPOOKH;

IPOBEPATHL 3ANPABKY CHCTEM NHTAHHUA W OXJAKACHHA
ABHIATENS

NPOBEPATH COCTOAHHE CTAJNLHLIX KaHaTOB M HX Kpen-
JICHHE, NPH HEOOXOAHMOCTH CMa3biBaTh HX;

NPOBEPATHL  COCTOSIHHC  BTYJOUHO-DOJHKOBBIX  LETIEH
# rubkoro kabeas.

3arteM NyCKalOT ABHIaTeslb HA XO0JOCTOM XOAY, MpO-
‘BEPSIIOT €ro paboTy Ha CpejHeil B MAKCHMaJIbHOH 4acToTe
gpatilentsi B Tedchse 4 —5 MHH. 3aTeM NPOBEPSIOT JaBACHHC
MACJHA M TONJHBA 10 NOKA3AHHIO MAHOMETPOB H Temie-
paTypy Macia M BOAbL 1O [OKA34HWIO JHCTAHUHOHIBIX
TEPMOMETPOB, a Takke paboTy 3ACKTPOOOOPYROBAHHA
HA MYCKOBOM H JIH3€JbHOM JBHraTeisX H HCAPABHOCTH
saeKkTpoocsenichust. Ha xoa0ctoMm Xoay Nnposepsior jiei-
CTBHE PHIYATOB W M€aJeH MEXAHH3MOB YNPABJACHHA Ma-
IWHbL.  3aTem CcJeAyeT MnpoBepHTb paboTy TrHAPaBJIH-
YecKoil CHCTEMbl YNpaBJieHusi, Aasjende macaa, pabory
NEPENYCKHOTO H 06PATHOTO KAANAHOB H APYIHX arperaTtos
H IMIOTHOCTL COeAHIHEeHHs B aaeMenTax cucrembl. Ha maiu-
HAX C MHEBMATHUYECKHM YIIPABACHHEM NPOBepsioT paboTy
[HEBMATHUYECKON CHCTeMbl YNpaBiaenus: AaBjeHHe BO3-
JlyXa B CHCTEME, OTCYTCTBHE €ro YyTeukH, a TaKkKe HC-
NPABHOCTH BKJAIOUYEHHS H BBIKJIIOUCHHH MEXAHH3MOB.

Jlo yctpaHenus OOHApYKEHHBIX NpPH OocMoTpe aedek-
TOB H4uHHATL PaboTy HA MAIHHC KATErOpHYCCKH Bocnpe-
uLaercs.

B teyenne cMeHbl HEOOXOAHMO NPOBEPATH MAalUHHY,
4YTOGH BOBPCMA OOHAPYKHTH! -

eperpeB  ABHTaTeAsi M HCHOPMAJbHLIC  BBIXJIONDI,

HCHOPMAJIbHLIE LIYMbl H CTYKH;

NOATEKAHHUE BOJAbI, TOIVIHBA H MacJaa B COCAHHEINHAX;

neperpes NOJUHIMHHKOB B MEXaHH3MAX;

HCHOPMAJbHYIO  paboTy H3MCPUTEsbHBIX NPHOOPOB
H HECOOTBETCTBHE HX NOKA3aHHH TEXHHUECKHM Xapakre-
PHCTHKAM, YKA3aHHLIM B 11ACNOPTE MAlIHHLL

BHOPAUHIO, BHIZBAHNYIO 0CAADNCHHEM 3aTAKKH 00JTOB
KpenjaeHHil ABHraTesisi H PaMbl HJIH HADYLICHHEM WUEHTPH-
POBAHHSI ABHraTe/si C PEAYKTOPOM;

HEHOPMANbHYIO PA6OTY (PPHKUHOHOB, TOPMO3OB U MY (T
BKJAIOUEHHSA.



B Kouue cmeubl 1nocje OCTAHOBKH MalllHHbl HEOOXO-
ANMO:

NPOBEPHTL HATPEB MOAIIMIIHHKOB B MEXaHM3Max ma-
WHHB — OH JLOJUKCH OTCYTCTBOBATH!

OYHCTHTL MAIUHHY OT MbIJIH H TPSA3H,

YCTPAHHTL TCUL Macad, TOINIHBA H BObLI;

YCTAHOBHTH HIPHUHHY LHYMA HIAH CTYKA H YCTPAHHTH CC;

NPOBEPUTL M 1IPH  HEOOXOAHMOCTH  OTpPeryJaHposaTh
(PPHKUHONBL, TOPMO3a H MYPTHl BKAOUEHHS,

OCMOTPETb H 1IPH HEOOXOAHMOCTH NPOYHCTHTL OTBEP-
CTHE B KPBLILIKE FOPJAOBHHBI OCHOBHOIO TONMJAMBHOTO 6GaKa,

JAMEPHTL OCTATOK TOIJMBA M 3aNpPaBHTh OCHOBHOH
TOMJIHBHBIH GAK AH3EALHLIM TONJAHBOM (NPEABAPHTECABLIIO
OTCTOABILUMCS W NPOPUALTPOBAHHLIM), @ GaK NMYCKOBOTO
ABHTATEAR CMECHIO GCHIHHA € JIH3EJLHBIM MaCJAOM;

NPOBEPHTL YPOBEHbL BOALL B paaHaTope (ecyan OH Hnuxe
HOPMAABHOTO, A06ABHTL 10 YPOBHA KOHTPOJLHOH POOGKH)
H cocrosuHe npobOK Kaprepa, paaHaropa H KOHTPOJIb-
HBIX MACASHLIX KPAHOB,

OCMOTPETH, OUHCTHTL H NPH HEOOXOAHMOCTH [IPOMBITH
OTCTORHHUKH TOINIHBHBIX (PHALTPOB;

OYHCTHTL OT CKOMUBIIEHCH NbIAH NbiecOOpHHK BO3-
LY XOOMHCTHTENA JIH3E5,

(IPOBCPHTH M NPH  HEOOGXOAHMOCTH OTpPeryjiHpoBarthb
HATHKEHHE peMHeA BCHTHAATOpPA.

[IpH BHLINOJHEHHH NEPHOAHUECKOIO TEXHHYECKOro 00-
CAYKHBAHHA TPOHIBOAATCH JIONOAHHTEAbHBIE PAabOTH 1O
OYHCTKE, cMa3ske W peryaunposke. [las cAoKHbIX MAUIHH
H ABHraTeJsel TakHMH paboTaMK ABJAAIOTCH:

POMBIBKA JCHTH PPHKILHOHOB, TOPMO30B, BOAOOUHCTH-
TeAsl, MAcCAsiHoro ¢uabtpa rpyboiH M TOHKOH OUHCTKH,
AMCKOB MY(Thl CUCMACHHS, KAPTEPOB H (PHALTPYIOLLHX
INEMCHTOB JIBHraTeNen;

YAAJCHHE MACAA H3 KAPTEPHLIX KOJOAUCSE;

NPOBEPKA COCTOAHHS KPENEKa M COCAHHEHHA, HX pery-
JIMPOBKA, MEXAHH3MA NCpPefayn H XOJOBOH HaCTH,

NPOBEPKa KOMIVICKTHOCTH H HAJACKHOCTH TOUEK OCBe-
HIEHUA,

CMa3K4a B COOTBETCTBHH € HHCTPYKUHEH BCEX Mexa-
HH3MOB.

[IpumensieTcss Kak KHAKas, TAK H rycras cmaska.
Fycras cMaska HCNoAb3yercs raasHbiM o6pasom st 1oa-
IHIHHKOB KAYeHHs H CKoabxenua. JKHAKHe macaa 3aiu-
BAIOT B KOPNyca PeAyKTOPOB H NPHMCHSIIOT A5 ILHPKY-
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ASAUHONHON cMa3ku mexaunsmosn. Illapuupbl coeavHeHHi
PHIMATOB H THAT PHIYAXKHOH CHCTCMbI YNIPABJACHHS CMA3bl-
BAIOT KHAKHM MacjoM H3 PYUHOH MACACHKH.

MexaHn3Mbl CMAa3biBAOT CYCTHIMH CMAa3KaMH 4depes
npecc-Macaenku, ycrahopiennbie na Aetaasx. [lopaua
B MOALIMNHHKK CMA3KH [POAOAKAEETCS A0 TeX nop, Nnoka
CBEKEE MACJ0 BHICTYMHT Yepe3 HENJIOTHOCTH NOALIHITHHKA.

3ybuartbie KoJeca, UCNHbEe Mepeiayn, WapHHpbl py-
KOSITCH CMa3biBalOT TYCTHIMH MacJamH, a BTYJOUHO-POJIH-
KOBBIC 1LE[IH MEPHOIHUECKH NPOBAPHBAIOT B rpadUTHON
cmaske. B npouecce paGorul HabaOAAETCA yTCUKA Macia,
GACTHUHOE BHIABJAHBAHHE H €ro yrap (Aas MOTOPHBLIX
Macea), no3ToMy HEOOGXOAHMO CBOCBPEMEHHO [IPOH3BOAHTH
AOAHBKY. CMa3zounble matepHajbl A06aBasior Mo 1o-
TPEOHOCTH.

Uem coBeplueHHee KOHCTPYKUHA MAUIHHLI M YeM Jyuiie
OpPraHH30BAHO TEXHHYECKOEe O06CHYKHBAHHE, TEM MeHblle
pacxojl cMasounoro marepuana. Jleraaum u ysabl cmasbl-
BAIOT MO KAapTe CMa3KH, MPHBEACHHON B 3aBOACKOH HHCT-
PYKUHH CTPOHTEJbHBIX H MEJIHOPATHBHBLIX MAIUHH.

Jlasi npoBeACHHA aBAapHHHOTO PEMOHTA PEKOMEHAY-
ercs cospasath B [IMK cnenmanuzupopannpie GpHraabi.
Takue Gpuraabl A0AXKHb GbiTh OCHAULCHBI EPCABHKHBIMH
macrepckumun FOCITUTH-2 ¢ saekTporasocsapoiHbiMi
arperaTamMu WJiH CHEUHANbHO 1epeobOpyAOBAHHLIMH 1101
TAKHE MACTCPCKHE aBTOMOOHJISIMH,

Koraa Ha o6bekre paGoraer HeGOAbIIOE YHCAO0 TeXHHKH,
TO apapuiinas GPHraja BbIe3KAeT Tyla Mo Mepe HeobXxo-
JAHMOCTH 1PH MOCTYIVIEHUH 3a5BKH HA BbIMOJHEHHE PEMOHT-
ublXx pabor W mnycka arperatos. [lpu HeoOGXOAHMOCTH
BLIIOJHEHHA CAOMKHOrO PEMOHTA WK GOJbWIOro 0Obema
PEMOHTHBIX PabOT H 3aMeHbl CJOMKHbIX HIIH Kpynusoraba-
PHTHLIX ArperaToB, Kak, HanpHMep, CTpe] 3KCKaBaToOpos,
KPaHOB, 3ameHul JBHraTejei, XOAOBbIX (ryCeHHUHbIX)
TeNeKeK TPAKTOPOB, @ TAKKE BOCCTAHOBJICHHS paMm CAOXK-
HBIX MAlLHH, CJA0XKHOTO PeMOHTa 3a/Her0 MOCTa TPAKTOpa
MAlIHEE  Leaecoobpasnee poctapasth ua Gasy [IMK,
B MACTEPCKYIO HJH HA CNEUHAJIH3HPOBAHHLIE PEMOHTHLIC
3aB0/bl. |IpH OTCYTCTBHH aBapHitHbIX MOJOMOK HA O0BEK-
tax GpUrajga 3aHMMaeTcsi PEMOHTHBIMH PabOTaMH B Ma-
crepcknx TMK.

B cnelMaan3HpoBannyio Opuraay mno aBapHAHOMY
PeMOHTY TeXHHKH Bxoast 2—3 KBaJH(PHUHPOBAHHBIX
CHeHaNHCTa, MacTep-HaJlaauuK, uodep-caecapb H cBap-
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muk. Kpome 10ro, B npounecce BHINOJAHCHUSA ARAPHHNOTO
pemMoHTa B paGoTax NPHHHMAET y4acTHe MaluIMHHCT WIH
TPAKTOPHCT BHILICAIICH K3 CTPOS MEJAHOPATHBHON MALIHILI
(9KcKapaTop, Gyabposep, Kopuepartedb U T. i.).

Apapuitupie GpHraabl No ANMHHHCTPATHBHOMY [NpPHH-
UMY NOAMHHSIOTCA IIABHOMY MEXAHHKY H MO €ro ykasa-
HHIO (YCTHOMY, OHCBMEHHOMY HAH 10 CeJAeKTOpy) onepa-
THBHO M KAUECTBEHHO YCTPAHAIOT aBAPHIHLIC [OJOMKH
MAUIHH HA OOLEKTe WM B MACTCPCKHX B MEXKCMEHHOC BpPEeMs.

Asapuiinbie  PEMONHTH  BLINOJHHIOTCH  KAK  METOAOM
HEIHBHAYAJLHOIO PEMONHTA arperatos B MOJEBHIX YCJIO-
BHAX, TAK H ArperaTHo-y3JoBbiM (3aMCHOH HEHCHPABHBIX
ArperaToB HCIHPABNLIMH MOJHOKOMIICKTHHMH ) | HCIIOAbL3YS
oomennnie douant [TMK. Haauuuwe B [IMK oGopornbix
y3JI0B H arperatos, Ga30BuWX JeTajei, Baja0B H OCeH,
HOAIIMIHUKOB, 3y0UaTHIX KOJACC M 3BE3J0YeK, Aetaed
(PHKIUHOHHLIX MEXAHH3IMOB, THAPABAHYCCKHX [IPHBOJIOB,
PACNPEACAHTEABHOIO  MEXAHH3MA, CHCTEMbl  MHTAHHA,
CHCTOMBI 32XKHMTAHMSE W APYIHX 3aNAaCHBIX vacred umeer
OOJBIIOC 3HAYEHHE B COKPAILCHHH CPOKOB BBINOJHEHHH
aBapHAHBLIX PEMOHTOB HA OOBEKTAX. ‘

Ha kaxauit cayuail apapun MexasHHima o0f3aTeabHO
COCTABAACTCH aBapHiHbIi aKT H PErHCTPHPYETCH XapakTep
MOJOMOK M BbIZBABIIHX X NPHUHE B JKYypHAJe aBapHHHbIX
paGor. AKT paccMaTpHBAETCH JABHLIM MEXAHHKOM WM
sapepylomum macrepekumu [TMK| kotopuiit npuuimaer
IKCTPEHHBC Mepbl I JMKBHAAUMK aBAPHH (M3MCHEHHE
KOHCTPYKIHH Y312 MAlINHbl, 3AMEHA arperara HoBLIM HIH
BOCCTAHOBJCHHE NYTEM CBAPOMHBIX H caecapHbiX pabor).
Kpome Toro, BoISICHACTCH NPHYUHHA aBaPHK H NPHHKUMAIOTCH
MEpBI, NPEAYNPERKAA0IHE BOZHHKIOBEHHE ABAPHHKBIX
cutyauuin B Oyayuwem. Baxnoe 3naucHuwe B naaue
oprauH3aiHonno-Texunueckux meponpusatui [ITMK umeer
NJAaHHPOBANHe  NPOPUAAKTHYCCKHX  MEPOUPHATHH  No
MpeAyNpexAcHHio aBapuiubix noaomok. Kanuraauuwii
PEMONT NPOH3BOJAUTCH HA CRENHANHIHPOBAHHBLIX 3aBOAAX.

Konrpoasume sonpocst

I. Y10 #W 3HACTE O CTPYKTYPC MEAHOPATHBHLX OPranusauni?
2. Kro sogsercd 3aKaizuukoM MCAHOPATHBHOrO CrponTeancrsa?
3. Hro takoe HOpMA BpPeMeHH W HOpMa BupaboTRu?

4. H1o TaKoe XO3PAcueT M KOJINCKTHBAMA noapai?

5. Kak onpeaeasercsi KOMpOHIMCHT TPYOBOFO YHACTHA?

6. B uem CYHIHOCTH MOTOMHO-KOMILIEKCHOIO MeTo1a?

7. YTo TaKoe TCXHOAOIHMCCKAs Kapra?



rMABA 5

TEXHONOIMA ¥ MEXAHM3ALLKS
CTPOMTENLCTBA KAHANOE M COOPYIXEHMA

§ 20. Perynuposanne BOJONPHEMHMK OB

OTKpPHITYI0 OCYUMIHTENALHYIO C€Th MOXKHO MOAPA3ALAHTH
Ha JaBe OOJblIME Tpynnbl: KPYNHYIO BOACHPOBOAALULYIO
COTb H MEJKYIO (TPaHCIOPTHPYICILYIO H PeryaHpyIouLyio).
K nepBo# rpynne oTHOCATCS BOAONPHEMHHKH, MATHCTPAJb-
Hbl€, JJOBYHE ¥ HANOPHLIC KaHaabl, KO BTOpOi — cobupa-
TeAHd H OCYILIHTEJH.

CTpOoHTeABCTBO OCYILIHTE/bHBIX CHCTEM OOBIYHO HAUHHA-
0T ¢ peryaupoBanus soaonpruemuukos. B Heuepunosemuoii
3oHe HauboJ€e PACHPOCTPAHCHHBIMH BOAONPHEMHUKAMH
SIBJASIOTCA MEeJKHe pekH W pyubH. Hausuicuinit GuiToBOM
FTOPH30HT (YpPOBE€Hb) BOAbLI HX HEe JIOJJKEeH CO31aBaTh
MOANOPA B OCYIIHTEJLHOR CeTH. ITO ABJACTCHA OCHOBHBIM
TpebGoBaHHeM, TNPeAbABAsIeMbBIM K  BOAONPHEMHHKaM.

PeryaupoBatue BOAONPHEMHHKA — 3TO MEPOINPHSATHS
110 NOHHXKEHHIO OLITOBOrO H NABOAKOBOrO YPOBHA BOAbL;
YBEJAHUYEHHIO €ro NpPONyCKHOH CnocOOHOCTH CHpPSAMJICHHEM
pycaa, paciiHpenueM, yrayGJaeHHeMm; pacuyucTKa Jioxka
BOJOTOKA; BBINPAMHATENbHBIC, GEPErOYKPENnHTEAbHbIE U APY-
rue paborbl B pycJae.

CnpsiMieHHe pyCJaocylllecTBASIOT YCTPOHCTBOM
MPOKONOB (HOBBIX PYCEJ) MEKAY H3BHJAHHAMH PEKH, nocae
Uero CTapoe pycJao PEeKH 3achinaloT FPYHTOM, BLIHYTbIM
H3 npokonos (pue. 27). Buemka rpyHta npu paspaGoTke
HOBOIO pYCJ1a BLINOJHAETCA MEXaHHYCCKHM crnoco6om
(Oyabjpo3epamu, CKpenepami, 3SKCKaBaTtopamMu), B3pbiB-
HbIM H KOMOHHHPOBAHHBIM.

B Heueprosemuoii 3oue, rae B GOJbIUHHCTBE CayYyaes
BOJKOIPHEMHHKH HMEIOT HeGOALUIYIO IHPKHY, HA CNpsIM-

Puc. 27. Cnpsimaenne
/ PYyCiIa BOZONPHCMHHKA:

! — H3suaxna cTaporo
pycaa, 2, 3 - sepxusns
H  HMAKNAY DEPCMBINKH;
4 — HacoCHas CTAaHUHA
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JEHHH pycesa MOryT ObiTh YCNEUWHO NPHMEHEHB OJIHOKOB-
IOBbIE 3KCKABATOPbLI, OCHAUICHHbIE O6GPATHOH J0NAaTOH
HJH AparJanHoBbIM 000pPYyAOBAHHEM.

[ToaroroBuTeabHble paboThl 110 CHPSAMJIEHHIO pycaa
COCTOAT H3 pa3GHBKH Tpacchl B HATYPE, PACYHMCTKE €€ OT
Jeca, KyCcToB M KpynubiX KamHeH (noapobuo GyayTt pac-
CMOTPEHBL! MPH . CTPOUTEALCTBE MPOBOASIIIKX KaHaJoB
OCYUIHTENbHOH ceTH) . BBIKOpUEBAHHDIC KOPHH, MHH H KAMHH
OTBO3AT B 3apanee BLIOPAHHBIC MeCTa, ¢ TeM HTOObl OHH
HEe MellajH CeJbCKOXO3AHCTBEHHOMY OCBOCHHIO 3EMellb.

CopsimJienHe pycaa cedyenuem 10 6 M° MOKHO BbINOJ-
HSTh [POAOJBHBIM CNOCOOOM, HCTIOJIL3Y5l ~ KCKABATOP
BMecTHMOCTBIO KoBa 0,35—0,65 M (puc. 28), oGopyo-
BAHHBLIA OGpaTHOM JIONAaTOM.

Ecau niouaas nonepednoro ceuenus 6oaee 6 m?, npH-
MEHSIIOT 3KCKaBaTtop ¢ pabounm o60pyaOBaHHEM Aparaait

==
!
==

.2

Purc. 28. [lpogosnnas paspabGorka ¢ OTKHAKOH rpyura na obGe cTopoubi:
I na npanyw; 2 — wa aesyn

90



H BMECTHMOCTBIO KOBLUA 0,35—1 m*. [1pu 3tom, ecau ceue-
uue Gosaee 17 m?, pasapaGoTKy pycaa BBIIOAHAT 3a 2 npo-
X0/a: NEepPBbIH — NPOTHB TEUEHHH BOJbI paspa6aruaa|or
OJIHY CTOPOHY HA MPOEKTHYIO ryGHHY € OTACJIKOH HAPYX-
HOI'0O OTKOCA, BTOPOH — TAKXKe NPOTHB TEUEHHH, HO C HH-
Tepsaaom 10 40 CYT 10C/€e NepBOro NpoXoaAa IKCKaBaTopa
AR NPHAAHHS YCTOHYMBOCTH rpyHTam (puc. 29). Bropoi
MPOXOAKON CeueHHe cnpaMJIeHHOro pycaa obpabarsiBalor
A0 NPOEKTHLIX Pa3Mepos.

[Mpu wupune pycaa no sepxy 6osnee 6 m ueaecoobpasno
YACTb BHIEMKH BBINOJHATH OyJbl03€paMH HIH CKpenepaMH.
370 3HAYHTEALHO CHHKAET CTOHMOCTh paboT H BLICBOGOXK-
paer Haubosee aePHUHTHLIE MEJHOPATHBHLIE MAlIHHBI-
IKCKaBaTOPb.

Bysabao3sep npoH3BOAKT BHIEMKY H NepeMeleHHe rpyHTa
H3 BEPXHEH YacTH pycaa, a IKCKABaTtop — H3 Goaee ray-

Puc. 29. [AsyxcTopounss paspaborka rpymra:
[ — ock l-ro npoxoaa; 2 - ocs 2-ro NPoxXoAs
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60Ko#i. DByabaozep HCNoJib3yercsl TaKKe AAd pa3pasiii-
BAHHUA KaBaJbepos.

YCTpOHCTBO CNPAMJCHHBIX pPYycel B HEYCTOHUMBBLIX
FPYHTax He Jlaet KeaaeMmbix peayabratos. [losromy rakoi
cnocol peryJanpoBanus sojonpHeminkos 8 Heuepuosem-
HOW 30HE He HMeeT 6OABLILOro PaclnpocTPaHCHHs, TAK Kak
PEKH H pPyubM MPOTEKAIOT 31€Ch NPEHMYUWICCTBEHHO B He-
YCTOHYHMBBIX IPYHTAX.

Pacuncrka, pacmupenue H yraybae-
HH e pycjia B HEYCTOHUHBBIX rpyHTax odecneuupaer Tpe-
OyemMyl0 NpONYyCKHYIO criocobHocTh 6e3 yCTPOHCTBA ilpo-
KOIIOB. :

[ToarotToBka K npoM3BOACTBY 3THX paGoT TaKKe COCTO-
WT H3 pa3GUBKH TPACChl H OYMCTKH €€ OT NPenATCTBHH
H NPEAMETOB, MEMIAWIUHX HCHOAb30OBAHHIO MALUMH H Me-
XAHH3IMOB.

Ha pacuucrke Tpace BOAONPHEMHHKOB OT JECOKycTap-

HHKOBOH PACTHTEJNbHOCTH NPHMEHAIOT MEXAHHYECKHE |

H B3apbiBHbie cnocobbl. lIlpn mexanuueckoMm cnocobe Ky-
CTAPHHK H MEJIKOJeChe yAaJfioT MEXAHHYECKHUMH 12 MH,
KOPYEBATEASIMH-COOHPATENAMH, KYCTOPE3aMH W Pa3jHy-
HBIMH PHCHOCOONCHHAMHE HA TPAKTOPAX H KCKaBaTOpAX.

PacuncTKy pycesl OT KPYNHbiX KAMHEH M yAasieMbiX
GETOHHBIX H KAMEHHBIX COOPYKEeHHH, KOTOpble TPYAHO
pa3pyliHTh, CJACAYET NPOH3BOAHTL B3PLIBHLIM COCOOOM.
OcTaTky paspylieHHLX BIPLIBOM COODYKEHHH, Ba/yHOB
VAAJHIOT H3 PyCia 3KCKaBaTOpamu HAH OyabAO3epaMmH.
34ech, TAK K€ KaK H NpH CHPAMJIEHHH pycjaa, AOJKHDI
OBITH THLATEABHO BHIOPAHLI MECTA JUIS CKJAAbIBAHHS KaM-
HEH, OGJOMKOB H 4acreil COOPYKCHHH, rpyHTa H T. A

Pacuwupenne u yrayb6aenude BOJONPHEMHHKOB ABJSIOT-
cfl HaHbOJICE PACNPOCTPAHEHHBIMH BHAAMH patoT npH pery-
aupoBannn  pycaa. HMx npousBoasT OAHOKOBUIOBLIMH
IKCKABATOPAMH, CHAOKEHHBIMH ApariaiHoBLIM 060pyL0-
BAHHEM.

ITH onepaiuu st HeBOALUIHX BOAONDHEMHHKOB NTPOK3-
BOASAT CNOCOGOM OAHOCTOPOHHEH GOKOBOH NPOXOAKH ¢ OT-
CHLIIKOW BHIHYTOTO FPYHTA B K4BAJLEP HA «CBOID CTOPOHY».
[Tpu sTOM rpyHT paspabarniBacTcH 0 BCEH WHPHIE BOLO-
npueminka. Mcnoab3yior OQHOKOBUIOBBIH  3KCKaBaTOp
¢ aparaaitnosbiM oGopynosandem. Ha kpynuwom Boponps-
eMHHKEe ITUM CnocoboM BeayT paboThl cHawasa ¢ OAHOH
CTOpOHBI, a 3aTem ¢ Apyroi. Ecan Tpacca BojonpHemMHuKka
MPOXOAHT MO 3EMJAM HECeJbCKOXO3AHCTBEHHOIO Ha3Haye-
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HHA, TO KaBaabepol He paspasuusawor. (Kasaabepom
HA3bIBAIOT 3EeMASHOH BaJl, 06pa3dyemMblil FPYHTOM, BbIHYThHIM
H3 JIHHEHHO-NIPOTSKEHHON BbleMKH.) B HHX TOABKO ocTas-
JSIOT B HOHMIKCHHBIX MECTax paspbiBbl WHPHHOH 10 5 M
A ctoka Boabl. Ha 3emMasix ceabekoXozsiCTBEHHOro
Ha3HAYCHHUS] BLIHYTHIH rPYHT pa3paBHHBAIOT.

[Ipu pacwmpenun #  yray6JaeHHH BOJAONPHEMHHKOB
BHIEMKY 3HAYHTEALHOH YACTH IPYHTA NPHXOAHTCS NPOH3-
BOAHTL H3-MOA BoAbl. Jlas npeaynpexaenusi o6paTHOro
CHOJI3aHHSl MOKPOroO rpyHta B BOAONPHEMHHK Ha Gepme
CHA44/1d OTCHLIIAIOT BAaJHK TPYHTA NOJEBOH BJAXKHOCTH.
bBepmoit Ha3LIBAIOT rOPUIOHTANIBHYIO IJIOLLA/IKY 34 OTKOCOM
BOJAONPHEMHHKA WJIH KaHaaa. MOKpBHIH rpyHT KaBaabepos
paspaBHUBAIOT (€CJAH 3TO MOPEAYCMOTPEHO IPOCKTOM)
nocje HeKOTOPOro €ro NpoBeTPHBAHHS, KOIAA IPYHT yxkKe
He HaJunaer Ha orsaj OyJblo3epa.

Ecau kapaabepnl HC paspaBHHBAKT, TO B Mecrax
paspbiBOB B HHX cJaeayer ycrpausath BOPOHKH. OTKoOChl
BOPOHOK YKPENJsfiOT 0AepHOBKOA /10 GHITOBOrO rOpH30HTA
BOJIbI B BOAoNpHemHHKe. Pacuucrka u yraybaenue Bono-
IIPHEMHHKOB JIOJIXKHBI CONPOBOXKAATbCA (npH HeOOGXO1H-
MOCTH) PACUHCTKOH H YriyOGJeHHEM YCTbeB BIaAaKoULHX
B HHX BOROTOKOB.

Boinpapureabuse paboTh MNpPpH Peryiupo-
BAHHH BOAONPHEMHHKOB TMPOH3BOASAT, KOTAA BOZHHMKAET
HEOOXOAMMOCTb B  YMEHLUICHHH [ONCPEYHOrO CEeuYeHHs
CYIECTBYIOUIEro pycia Aasl YBEJHYEHHS] pacxoaa BOAbL H
CKOPOCTH TeYeHHs. ITH MEPONPHUATHS BLIMOAHSIOT /ISl CHH-
KEeHHSl OTJIOXKeHUst HanocoB. BoinpasureabHnie paborsl
BKJIOYAIOT YCTPOHCTBO NOJAY3alpya, CTPYCHANPasasiouiHx
Aam0, HanpapasioOHMX OPOBOK M APYrHX mpocTeiuinx
coopyenuin. X BO3BOAAT H3 rOTOBHIX GETOHHLIX GJOKOB
H TUIHT 33BOACKOTNO H3rOTOBJAEHHSI W MOHTHPYIOT C NO-
MOILLBIO KpaHoB. JInst 970l ueau MoryT ObITh HCMOAB30BAHbI
H IKCKABATOPbl € YAJIHHEHHOH CTpenon.

Beperoykpenureabunie paboTs NPOH3IBOAAT
ANS 3aUIHTEL GEPeros OT PaspyuIeHHst H pycaa oT pasmbiBa.
Hansoanbie 4actH OTKOCOB BHILIC YPOBHS BOJALI 3aKpeil-
ASOT 34CEBOM ' TPaB WJH OJEPHOBKOH — CIJIOWHOW HJH
B kaeTky. llpw onepHoBKe B KAETKY J€pH YKJAajabBaiOT
JeHTamMH noja yraom 45° Kk 6poBke orkoca. Pazmep kaeTok
B miane cocrasaser ot | X 1 o 1,5 1,5 m. Knerku BuyTpn
34CeBalOT TPABAMH.
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CoopyKeHHsl HA BOAONPHEMHHKE MOTrYT BbINOJHSATHCSA
H B BH/IE KAMEHHOHN OTCHINKH. PaspasuuBanie 0 ynjaoTHeHHe
KAMEHHOH OTCBHINKH MPOU3BOAAT € NMOMOLLLIO 0YJ/1b103€pPOB.

Pa6GoTbl 110 peryJHpoBaHuio BOAONPHEMHHKOB TEXHOJO-
FHYECKH HEe CBSI3aHbl C APYrHMH ApPEHaKHbIMH paboTamH.
Ouy BHINOJAHAIOTCH 3a6J1arOBPEMEHHO, Halle BCero 3a roj
A0 NMPOH3BOACTBA BCEX OCTAJbHbIX paboOT MO CTPOHTEJb-
CTBY OCYIUHTE/NbHOH CETH.

§ 21. Opranm3sauyms pabor
NPH CTPOMTENbCTBE KaHanNos

OcyuIHTeabHbIe KAHAJb 0OBIYHO NPOXOAAT MO MOHHKEH-
HBIM MECTaM OCYIlaeMOH TCPPHTOPHH, rjle, Kak MpaBHo,
HEGJATONPHATHBIE THAPOTrCOJOTHYECKHE YCJAOBHSA OCJIOXK-
HAIOT [IPOH3BOJACTBO pabor. [as coXpaHeHHsi YCTOHUH-
BOCTH OTKOCOB (hopMa 1onepevyHoro CeHCHHUsi OCYUIHTe/b-
HbIX KaHaJIOB IPHHHMAETCS TPANCUeH1aJbHON ¢ HWIHPHHOK
no any 0,4—3 m u Goace, 3aJ0KEHHEM OTKOCOB — oT |
a0 2 M, ray6uHOH — a0 4 M. 3an0KEHHEM Ha3biBaloT
OTHOIICHHE BLICOTHI CTKOCOB K HX FOPH30HTAJbHOH NpOeK-
uun. [MapaGosuueckasn u noauronanbHas Gopmbl KaHaJAOB
IPHMEHAIOTCH PEAKO.

CTPOMTEALCTBO  OCYUIHTENbHOH CCTH HAYHHAT OT
KPYNHbIX KAHAJOB K MEJKHM B HanpasJeHHH OT YyCThA
K HCTOKY. D10 obecneunBaer GhicTphii ¢OpOC BOJbI € OCY-
11aeMOH TEPPHTOPHH H OTBOJL ee oT 3a6osi (Mecta paboucH
CTOSIHKH) 3emJjepoiHoi mawmubl. Ha rpyntax ¢ majon
Hecyuied cnocobHOCTbIO H 3a00JIOMEHHBIX YYacTKaX Aas
pa3paboTKH KAaHAJOB NPUMEHAIOT 3eMJIEPOHHDBIE MALIHHbLL-
C pacUIMPEHHbIMH TYCCHHUAMH (9KCKapBaTopbl, Oyabao3epbl).

Muorna B 3THX YCJOBHSX KCKaBaTOpbl Moryr pabo-
TATh TOILKO HA CMCIHAJLHOM HacTHie — caauax (puc. 30),
KOTOPLIE H3TOTABAHBAIOT W3 Aepessinubix HHTOB. [To Mepe
YCTPOHCTBA KaHaja 3IKCKABATOpP NEPEXOAHT HA BHEPE/H
YJAOKCHHYIO Napy UIHTOB, @ 0CBOGOAHBILYIOCH C3aiH napy
ULHTOB nepebpachiBaloT BHOBbL BMNEPEN N0 XOAY ABHKEHHS.
Hasi ypobersa nepebpoCKH CAAHH-UWHTH HMEIOT KOJbILa,
4 Ha 3aJHeH CTeHKe KOBIlA - NPHBAPEHHbLIH KPIOK, Ha
KOTOpBIH Hasemusalor crponbl. [locae nepebpockH HIHTOB
CTPONBI ¢ KOBLIA CHHMAIOT.

Ocymuresnbibie  Kanaabl (KpOME HAropHO-JOBUYHX)
MOFYT NPOXOAHTH B BoleMKaX. pyHT B HHX paspabaTsiBaior
3KcKaBaTopamu ¢ pabGounm 06OpPYAOBAHHEM: JAparjany
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Puc. 30. Pazpaborka rpyHra OAHOKOBIWIOBWMH IKCKABATOPAMH CO cJa-
Hen:

a — caaun w3 Opepen; 6 — meraaanvyeckud wHr maccon 07 1, ¢ — meraa-
Andeckudt nepenocHoft wnt maccolt 0.5 1; ¢ — pabora 3KCKaBaTopa co caanei;
I — Opesno; 2 — croba; 8 — Roasio;, 4 - 6oar; 5 craasuoll aucr; 6 —yro-
A0K; 7 — wseaaep; 8, 9 — uepsay W BTOPAn Nap WIHTOR

2
N sy

9 '8

HJKH o6paTHasn JoNnaTa, MHOTOKOBIIOBBIMH HJIH MY KHbIMH
KaHanokonateasimMu. [IpH CTpoHTeNbCTBE OCYIIHTEALHBIX
KauaJoB BbIIOJIHAIOTCH CHEAYIOLIHE Onepauuu: pa3paborTka
FPYHTA C NEPEMEILEHHEM B OTBAJI; paspaBHHBAHHE OTBa-
JIOB; 3a4YHCTKA HJM KPEMJIeHHe OTKOCOB M [HA KaHaJjoB;
BCHAIIKA M JIMCKOBAHHE TPYHTA HaA MOJOCe paspaBHHBA-
HHS OTBaJOB BAOJbL TPAacchl KaHaaa; yCTPOHCTBO BOJLO-
COPOCHBIX KOJAOHOK. [IpH HCNOABL3OBAHHH MHOTMOKOBHIOBBIX
IKCKABATOPOB OTKOCH H JHO KaHaja He 3aulHilaloT.

OCHOBHbBIM HCAOCTATKOM CTPOHTEILCTBA OCYHIHTENBHbIX
KaHaJIOB 3IKCKaBaToOpaMH SIBJASETCA TPYAHOCTL cobuioje-
HHUA HX NPOCKTHLIX PA3MEPOB: MOMEPEYHOro CEYeHHS H YK-
aona. lllnpuna Kanana no any nonyuaercst 06bI4HO G0JbINE
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MPOEKTHOM, d MO BEPXY — MEHbLUIE, YTO NPHBOAHUT K noTepe
ycTOHuHBOCTH OTKOCOB. Henojnasn hau upesMepHasi BbleM-
Ka rpyHTa no riyOHHE KaHaia Hapyulaer yKJIOH AHd,
a CAeA0BaTEeAbHO, CTOKA BOAbl. OTKOCH KaHajioB, OTPLITHIX
OIHOKOBIIOBBIMH 3KCKABATOP2MHK, MNOAYUAIOTCH «PBaHbLL-
MH», HEPOBHBIMH M HEyCTOHUYHBbIMH. IDTO TpebyeT 0DA3a-
TEABHOTO NPOBEAEHHs NJaHKPoBOouHbIX pabor. [asa naa-
HHPOBKH OTKOCOB H NPHAZHHS KaHaldy 3a4anHoro no-
NepevuHoro Npoduia NPUMEHAIOTCHA OTKOCONIAHHPOBILHKH
(K-16, K-44), skckaBatopbl IM-152B uan 0AHOKOBLIOBbIE
9KCKABATOPbi €O CHeuHadbubiM  oGopynosannem (90-
3322A, 90-3322b, 20-3322B).

[foAroToBKy Tpacchl K 3eMJAAHbIM paboTaM HAUHHAKOT
¢ pa3GHBKH HA MECTHOCTH OCHOBHbIX NAapaMeTpoB MArucT-
pajsbHbIX KaHasoB OT ycThs BBepx. PaGora no rpaccu-
POBKE ABAAETCA TNIABHOM COCTABHOH uacThio pabouero
NPOEKTHPOBAHHSA H JOJIKHA BHIUIOAHATLCH CHAAMM IIPOEKT-
HOH OpraHu3auny.

JleTanbHyl0 CTPOMTEJNbHYIO pPa3GUBKY MPOH3BOAAT
nepconas CTPOMTENbHOrO y4acTka H 9IKCKABATOPUIHKH.
Ouna 3akjaioyaercsi B YCTAHOBKE JAONOJHHTEAbHBIX BeX
yepes kaxavie 20—30 M 10 ocH KaHajia W B 3a6HBKe 10-
MOJHUTENbHBIX KOJBILIKOB uyepe3 2—3 M [0 rpaHHue ero
GPOBKH.

Mexjly TPAcCHPOBKON M CTPOMTEJLHOA pPa3GHBKOH
caejyeT NPOBECTH OYMCTKY TPACChl OT AepeBbes, KycTap-
HHKA, KamHelt ¥ aApyrux npenarcTeuil. Ha yuactkax Tpac-
Cl, MPOXOAALMX M0 3eMJAAM HECENbCKOXO3AHCTBEHHOTO
HA3HAYeHHA, BLIHYTHI H3 KaHajla rPyHT OCTapisiercs B
KaBajabepax, ecji Ha HX MeCcTe He MpPeLyCMOTPEHB! 10pPOrH.
[MopowBa KaBpaabepa Moxer GbiTb OUHILEHA OT ACPEBLEB
u KycTapHuka Kycropesom. OcTasuinecst nocjie Cpesky MHu
He KOpUYIOT H KaMHH He yOHpaloT. .

Tpacca Kanana BO BCeX c/yyasnx /0JKHA OGbITb OUKLLE-
HA OT JIECOKYCTApHHKA M Kamue, npesbiwatomux 0,3 M
B anamerpe. OcTaBiuiHecs NHH HE KOPUYIOTCH, TaK Kak
IKCKABATOP YA4ASET HX BMecTe ¢ rpyHTOM. Ecai oTchinan-
HBi B Kapajbep TPYHT HaMmeyeH K HCIOoNb30BAHHIO NOA
aBTOMOOHJBLHYIO A0POTY, TO IHH OT CPE3aHHOro KycTap-
HHKa H AEPeBbeB HEOOXOAHMO BHIKOPYEBATbL H ¢ KaMHAMH
YA4JUTh € TPACChl JOPOTH.

Ec/iit npoBOAALLKA KaHaJ NPOXOAKT MO CEAbCKOX035H-
CTBEHHBIM 3eMJISIM HJIH 3eMASAM, NpPeiHA3HAYEHHbBIM K OCBOE-
HHIO, TO BBIHYTHIH M3 KaHasna rPYHT, KaK [papujio, pas-
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pasuusaior. Llesecoo6pasHo NpOH3BECTH PACYHCTKY BCEH
OCBaMBaeMO# MJOLLA/H, HO ecliH 3TO 3aaepKuBaer pabory
MAllIHH, TO AOCTATOYHO PACYHCTHTb TOJIBKO TPAacChl Ka-
HanoB. CymmapHas IWHPHHA PACUHMCTKH Tpacchl AOJKHA
ObITb PABHOH IHPHHE KaHaJa Mo Bepxy, ABYX G6epM H ABYX
KapaJabepoB (MO MOJAOINBE), ecaH nocaejHHe He OGyayT
paspaBuuBaTbcsl. B NpPOTHBHOM caydae O4HULAGTCS elle
MoJaoca A4sl pa3paBHHBAHHA KaBaJlbepoB.

Paspaborannas B npoekre opranusaunu pabor cxema
MepeiBHKeHHs 3eMACPOHHBIX MaUlHH A0JNXKHA ObiTh CBe-
peHa ¢ yC/JAOBHAMH MecTHOCTH. B HeoOGXOAHMbIX cJayyasix
MOArOTABJAHBAIOTCA MYTH JUIA Mepexoia MalulHH; BPEeMEeH-
HbIE MOCTbI, Nepee3jibl, HACbINHK, raTH H T. M.

3emaepoiilbie arperathi caeayeT ofecneydTb Heo6Xo-
JAHMbIM KOHTPOJIbHO-H3MEPHTENbHbIM HHCTPYMEHTOM: HH-
BEJIHPOM C PEHKOH, abJoHOM A5 [POBEPKH KPYTH3HbI
OTKOCOB, CTaJbHOH PYyJeTKOH H PEeHKOH st 3amepa
rJ1yOHHbIL.

§ 22. NMpouasopcreo pabor
OAHOKOBLIOBLIMM IKCKABATOPaMM

CTpPOHTEJALCTBO OTKPHITHIX KAaHAJAOB BeAeTcs OOLIYHO
PA3IHYHLIMH  3€MJEPOHHBIMH MalMHAMH  (CKpenepami,
Gyabo3epamMi, JKCKaBaTopamu, Kananokonarejsmu). B He-
yepHosemHoi 3o0He PCPCP mupoko HCNoJb3yloTcs OAHO-
KOBLIOBbIE 3KCKABATOPb! C MEXAHHYECKHM HJIH THApABJIHYE-
CKHM TPHBOJIOM.

TexHoJoruyeckas CxemMa CTPOHTENbCTBA OTKPHITOTO
KaHaja OJHOKOBIUOBbIM 3KCKaBaTOpPOM Omnpeaeasiercs
THNoOM 3a6osi (cnocobom pa3paboTKH TPyHTA) H nocae-
A0BaTEJbHOCTBIO MPOXOA0B.

3 a 6 0 e M 3KCKaBaTOPAd HA3bIBAETCS MECTO ero paboThl:
MJOUIalKa, HAa KOTOPOH pa3sMEllaeTcss IKCKaBaTop, 4acThb
NOBEPXHOCTH, C KOTOPOH NPOM3BOAWTCS BbIEMKAa rPyHTa,
a TaKXKe MJIoUIaaKa A8 YCTAHOBKH TPAHCTIOPTHLIX CPEACTB,
nogasaemblx noj norpysky. Korpa paspaGorka Beaercs
B OTBaJl, K 326010 OTHOCHTCA MJOLLAAKA ISl PA3MELICHHSA
BHIFPY2K2€MOTO H3 KOBiIAa rpyHta. 3aboH nepemeuiaercs
no mepe pas3pabOTKH I'PYHTA. ,

Pa3smepsl H ¢opmbl 3a605 3aBHCAT OT THNA pabodero
060pYAOBAaHHA 3KCKaBaTOpa, €ro pa3mepos, BHAA TPaH-
CMOPTHLIX CPEACTB H OT NMAapaMeTpPoB 3eMJISIHOTO COOpY-
KeHusi. 3a60H NPOEKTHPYETCH H OPraHH3yercsl Tak, 4ToObi
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060pyA0BAHHE HCIONbL30BAJOCh Hauboaee 3(pPeKTHBHO,
obecneynsas BbICOKYIO NMPOH3BOAHTEABHOCTD TPYAA H CHH-
AKeHHe CTOMMOCTH pa6or. Tunbl 3IKCKaBaTOpHbIX 3ab0eB
3aBHCAT OT cnocoboB pa3pabOTKH rpyHTa M noapasie-
AROTCH Ha O60K080U W 2060806 (TYNHKOBBIN) .

[Ipu paspaborke rpyHtTa GoKoBbiM crioco6om (puc. 31)
OCb MepeMelleHHs IKCKaBaTopa HaXOAHTCA 3a npejenamu
paspabaTbiBa€MOr0 MAacCHBa. JKCKaBaTOp rPY3HT TPYHT
B TPAHCMNOPTHLIE CPEACTBA HJIH OTCHINAET B OTBAJIbl, KOTO-
pbie pacniosaralorca cO0KYy OT 3KCKaBaTopa napajjiesibHo
OocH ero asuKenua. Opranusauua paspaGoTKH TIpyHTa
O0KOBbLIMH 3a60AMH NO3BOJAET HAHOOJICE MOJHO HCHOJb-
30BaTh pabouyHe napaMerpbl 3KCKaBaTOPOB H MOBLICHTH
HX MPOH3BOAHTEJNBHOCTb 33 CUYET YMEHbIUEHHS YrJa [o-
BOpPOTA CTpeJbl ISl Pasrpy3kH rpyHta B TPaHCNOPTHHIE
CPeACTBA HJIH OTCHIIKH B OTBaJl.

J1o60BbIM €nOCOGOM TIPYHT pa3pabaThiBaiOT MPEHMY-
ULECTBCHHO NMPH PbITbE TPAHIIEH HAH Kanaaos. B 3Tom cay-
yae OCb NepeMelleHHs 3KCKaBaTopa HaXo0AHTCA B npeaeaax
MoJIOCkl, HAa KOTOPOH OH paspabatniBaer rpynr. HauGosee
MPOH3BOJHTENBHO pabOTAOT TAKHM CnocoboM 3KCcKaBa-
TOPbI, O0OPYAOBAHHLIC OOPATHOH JIONATOH WJAM Aparaai-
Hom. [lpu paGore ¢ 3THMH BHAamu oGopyaoBauusi 3a60H

Ll

Puc. 31. Cxema skckapartopuoro 3abost npu paGore npsamoi aounavon
C NOrPY3KOA W TPAHCHOPTHLIC CpeacTBa:

a — 1006080ro (Tynukosoro); 6 — Gokosoro; I — camocBan; 2 — 9KCKa-
BATOP
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HAXOAMTCS! HHIKE YPOBHSI CTOSIHKM 3KCKABATOpa, 4TO NO-
3BOJISICT FPY3HTh TPYHT B TPAHCNOPT HAH OTCHINATH €ro
B OTBaJ ¢ HAWMEHLUIUM YIJIOM TNOBOPOTA CTPeJibl,

[Tpu cTpOHTENLCTBE KAHANOB MEJHOPATHBHLIX CHCTEM
FPYHT paspabaThiBalOT OAHOKOBIIOBLIMH 3KCKaBATOPAMM.
Kosn4ecTBo npoxoaos 3KCKaBatopa BLIGHPAIOT COTNIACHO
NPOEKTY HAa OOBHEKT OCYUIHTENAbHBIX H OPOCHTEAbHEIX paboT.
TexHosaorua ycranasauBaerca 110 BHjaam pabor ¢ ykasa-
HHEM pasmepHocTedl 060PYAOBAHUS 3KCKABATOPOB.

[Mapamerpsl NpoOX0AOK H 3a60€B N0JKHBI 0OGecne HBaTh
paboTy ¢ HAHMEHbIIMMH 3aTPATAMH BPEMEHH Ha BbINOJ-
HeHHE KaX/J0ro UMK/Ia 3KCKaBauMH (HANoOJHEHHE KOBHIA
FPYHTOM, MOBOPOT K MECTY BLIFPY3KH I'PYHTA, PasrpyskH
KOBIIA H NOBOPOT K 3a6010). [HIupuna npoxonok (3aboes)
A0JXHa ObiTh Tako#, 4yToOb SKCKapatop Mor pabortarhb
npu yrae nosopora He Gosaee 70°.

3a60u 3KCKaBaTOPOB C NPpAMO#H JonaTtoH,
[psimas sonata npuenocob/eHa s BhleMKH IPYHTA Bblille
YPOBHA CTOAHKH 9KCKapaTopa H nossoJsier paboratb Kak
B OTBaJ, TaK W C norpy3ko# B rpaucnopr. M3-sa cpasuu-
TEALHO HEGoAbIIMX paGouHX paszMepoB ueaecoobpasuee
HCTMOJIB30BATL MPAMYIO JONATy AJAA NOrpy3KH rpysa.

OcHOBHBIE pazMepbl 3IKCKaBaTopoB, 060PYAOBAHHBIX
NpAMON JonaToil, onpeaejsioTcs BMECTHMOCTLIO KOBLIA,
JUIHHON CTPeJabl M PYKOATKH H YIVIOM HAKJAOHA CTpeJbl.

PaunonanbHas BbicoTa 3a60si onpeaensiercs JUIHHOH
NyTH, HEOGXOAMMOTO s TOro, 4ToGbl 1pH paspaborke
TPYHTA K KOHUY HAG0pPa NOJHOCTBHIO HANOJHHTL KOBII.
Boicora 3a60s, Kak NPaBWa0, HE JOJXKHA MpeBbllaTh
HauGoAbIIEH BLICOTH pe3anus. B oraeabHbIX cayuasx
(npu pa3paboTke CHINYYHX TPYHTOB HJH MEJAKOB3OpBaH-
HbIX MOPOJ), KOrAa B HPOUECCE IKCKABAUHH NPOHCXOAHT
OCHLINIAHHE TPYHTA, JAONYCKAETCH HE3HAUHTENbHOE YBEJH-
ueHHe BLICOTH 3a60si. Ecau B CHAY MPOH3BOACTBEHHOH
HEOGXOAHMOCTH Heab3st u3bexarb paboThi 3KCKasaTopa
B8 3a606X, BBICOTA KOTOPLIX MNpeBbilaeT HaAHOGOJbLIIYIO
BBLICOTY pe3anusi, CJeAyeT NPHHATL Mepbl (0CO6EHHO B CBA3-
HLIX FPYHTAX) K CBOEBPEMEHHOMY OOPYUIEHHIO KO3bIPLKOB,
0o6pasyloUMXCcA B BEPXHEH vyacTH 3a609.

Illupuna 3a6os onpeaessiercsi pasmepamu pabouero
0GOPYAOBAHKS: PACCTOAHHE MEXKY IKCKABATOPOM H TPAHC-
MOPTHLIMH CPEACTBAMH BbIGHPACTCA TAKHM, YFOO6BI IKCKA-
BaTop MOr paboTaTh ¢ HAWMECHBIIHMH YIrJamH MOBOPOTA.

3a6ou 3KcKkasaTtopa ¢ aparaai#nom. Pabo-
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yHe pasmepbl 060pyAOBAHHA AparaaiHa nNpH paBHOH BMe-
CTHMOCTH KOBIUCH Ooabuie, 4em y npsaMol Jonate. 10
AAEeT BO3MOMNKHOCTbH paspabarbiBath 3a60H 3HAYUTEALHO
GOoAbuICH rAyOHHbBI H LUHPHHBI C BHIPPY3KOH FPyHTa B OTBAJ
HJH B TPAHCNOPT, @ TaKxKe MO3BOJIACT yKJAAAbBATH TPYHT
HEMOCPEACTBEHHO B BO3BOAHMBIC COOPYIKEHHS (Hachlb H Ap.).
Kanarthas noasec-
Ka KoBWa K crpese
CO31a€T  H3BECTHHIE
Heyao6cTsa npH no-
rpy3ke B TpPaHCHOPT.
Oanako B Hacrosulee
BpeMSl OlBITHLIE Ma-
IWHHHUCTBl  OCYLLLECTB-
JAKT  NOrpyaky B8
TPAHCMIOPT NpaKTHYE-
CKkn 6Ge3 3arpyaHe-
HHA KOBLIAMH BMECTH-
MOCTBIO JIOCTHTrAOLLeH
1,6 M.
IJKCKaBaTopbl-Apa-
raaiHbl paspabarnisa-
0T CPYHT JA060BBIMH
HIIH GOKOBBIMH 32005~
MH (puc. 32) B 3aBu-
CHMOCTH OT pa3Mepos

HHA H MECTHBLIX [1POH3-
BOACTBEHHBIX  yCJ0-
sui. [lpu paGore B
Ao6oBom 3aboe (puc.
32, a, 6) 3IKCKaBaTOp
yCTaHaBJAMBAIOT B lIpe-
Aesax [POXOAKH, Ha
KOTOpOH OH paspa-
GatwmBaer rpynt. [lpu
pa3pa0GoTKe rpyHTa

. U ) - WA | o A A

3855 58ElE3S GOKOBLIMH  3a605IMH
Spse 5I18p%E 2 (puc. 32, 6) 3Kckasa-
B S Eou xn TOp OOGLIYHO yCTaHAaB-
c. g o . mpam |

i as Sextesd.. JHBAKOT 3a npeapena-
S8 = R R .
goE  lsspas s MH paspabarbiBaemoii
JExaSE oA E2RaE MPOXOAKH.

SXC0®W .Cmam=z=mo00=

EnOC = gonanzxOorE
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Jlo6oBbiMH 3a005IMH NPEHMYLUECTBEHHO *pa3pabatbi-
BAIOT BBIEMKH, IIHPHHA KOTOPBIX He NpeBbiludaeT HaHOOJb-
Wero YyJABOeHHOro pajauyca pesanus. PaGora 10060BbiMH
3a605IMH MO3BOJACT OTPBITh BHIEMKY € KPYThIMH GOKOBbIMH
OTKOCaMH IJIyOHHOH, paBHOH HauGoabiieH rayGuHe pesa-
Hus. [1pH 3TOM TPYHT OTCHINAIOT B OTBAJ HJAM NMOrPYKAIOT
B TPAHCIOPTHBIC CPEACTBA ¢ CPABHHTEJbLHO HEOONLUIHM
yraom nopopotra naargopmbl (a0 90°%), uto cnocoGeryer
YBEJHUYEHHIO NPOU3BOAUTENBHOCTH 3KCKaBaTopa.

K npeumyuiecrsam GOKOBbIX 3a60€B ciedyeT OTHECTH
BO3MOXKHOCTb MNEPEMELLEHHA TPYHTA HA pPACCTOSAHMHS,
Goabluine 4yem npu pabore B J0GoBbIX 3abosix. Onnako
WHPHHA MPOXOAOK, paspabarbiBaeMbiXx GOKOBLIMH 3a060si-
MH, 110 BEpPXY BbICMKH MPAKTHYECKH HE MPEeBbIILACT HaH-
6oablunii paauyc peszanus. Kpome TOoro, aasi norpyskd
rpyHTa H3 OOKOBbIX 3a060€B B TPAHCHOPT HJAH OTCHIIKH
B OTBaJ HEOGXOAHMO MoBopayuBarh naatdopmy na 120—
180°, 4TO YyBEJHYHBAET MPOAOJKHTEJILHOCTE pabovero
UHKAa 3KcKaBaTopa. [aybuna konanusa npH s060Bom 3aboe
3HAYHTEJbLHO NpeBbiiaeT ray6GuHy KONAHHA NpH GOKOBOM
3ab0€, IKCKABaTOP JIBHKETCA BAOJL €ro OCH B npejuenax
nojochl, Ha KOTOpo# paspabatbiBaerca rpyut. [lpu stom
_ TPYHT MOJKHO YKJIaAbiBaTb B OAHO- HJH JIBYCTOPOHHME
OTBaJbl HJH TFPYy3HTh B TPAHCNOPTHbIE CPEACTBA.

Boiemki wupuHod a0 1,6—20 paauycos BpesaHusi
Aparaaiiia paspabatbiBaioTcsi J060BbIMH 3a00AMH C 3HT-
3aroo6pasHbIMH  NEepeMelleHHAMH 3KCKaBaTopa Monepex
3a601. Paspa6GarbiBaeMbii rPYHT YKJAaAbiBAlOT B OTBaJbl
Ha o6e GpoBKH BblieMKH. Ecau paszmepni nonepeqHoro ce-
UCHHA TPaHIIEH BeJHKH W pa3paGoTaHHbii FPYHT HEBO3-
MOMHO Pa3MeCTHTh B OTBaJbl 0€3 JIONOJHHTEJbHOro
NepeMeULeHHst, TO 3KCKaBaTop paboraer B KOMILIEKce
¢ Gyabposepom. [Ipn arom o6e mamHHbl paboTaloT He3a-
BHCHMO APYr OT Apyra Ha pasHbiX CTOPOHAX BLIEMKH: BO
BpeMs Pa3pabOTKH TPYHTa HA OJHOH CTOPOHE BBHIEMKH
Oy/AbAO3ep lIepeMellaerT OTChINAaHHbIA TFPYHT HA APYro#
ee CTOPOHE.

3a60ou 3KcKkaBsaTopa ¢ obGpaTHO#H JoO-
naToH aHajorHunbl 3a60AM JAparnadHOB, OHH TaKkKe
NOAPa3AeAAIOTCS Ha J06oBbIe H GoKOBbie (pHc. 33).

OO6paTHBIMH JlONaTamMy yaie BeayTcesi paboThl B GOKO-
BbiX 3a005IX C OJIHO- HJIW JABYCTOPOHHEH BBHIFPY3KOH rpyHTa
B OTBAJ W C [IEPEMEILECHHEM IKCKaBaTOpa 110 OCH BBIEMKH.
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Puc. 33. Cxema skckasaToproro 3a6os npu paGore ¢ o6paTHoRt aonato
B OTBaJ:

a — ao6osoro; 6 — GOKOBOIO

[lpu Bbirpyske B TPAHCMOPT OCb NEPEMEIEHHA 3IKCKABA-
TOpa AJS YMEHbLIEHHs Yriia NnoBOpPOTA CMEULaeTcsi B CTO-
POHY TPaHCNOPTHOrO MYTH.

ABTOMOGHJIH YCTAHABIHBAIOT TAKHM 06pasoM, YTOGHI
BO BpeMsl BBIIPY3KH YyroJ Mexay CTpesoli 3KcKasatopa
H NPOJAOJALHOH OCbI0 aBTomMoGHAs 6bi1 okoso 40°. Tlpo-
HOCHTb KOBII 3KCKaBatopa Haj KaOHHOH BOAHTE st He
paspeinaercs.

bokosbie 3a6on 06paTHBIX JIONAT TAKXKE AHAJOTHYHBI
60KOBbIM 3a60AM AparaaiHoB.

§ 23. TexHONOrMsA CTPOMTENLCTBA KaHanNos

B npakTHke nNpHMEHSIOT HECKOJBKO TEXHOJOTHUYECKHX
CXeM OTPhIBKH KaHAJOB OJAHOKOBIIOBBIMH 3KCKaBATOPAMH.
Llenecoo6pasHocTb HCNOAL3OBAHHA TOH WIH HHON CXeMbl
H THNA MalUHHBL ONPEAENSeTC TeOMEeTPHUYCCKHMH pa3sme-
pamu KaHanaa (rayOHHa, WHPHHA NO BEPXy H 3a/J0KEHHEe
OTKOCOB), YCAOBHAMH PA6OTH H B COOTBETCTBHH C 3THM —
THNAMH pabodero o6opyaoBaHHA: OOGPATHOH H NPAMON
JAonato#, aparsawHom u rpeddepom. Yacro Kpynmuble
MarucTpajibHbleé KaHajbl MPOXOASAT B FAYGOKHX BbieMKaXx.
B Takux cayuasix, B OCOGEHHOCTH B MJOTHBIX FPYHTAX,
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palHoHaAbHee NMPHMEHATb KecTkoe pabouee 006opyaoBa-
HHe — oOpaTHyl0 Jonary (cM. pHc. 33).

[lpamylo Jonary NpUMEHsIOT NMPH PLIXJEHHH TBEPAbIX
PYHTOB, KOTOpPbLIE MOTOM B pPa3pbiXJEHHOM COCTOSHUH
BBIOHPAIOT AparaaHHOM H3 pycJaa KadaJa.

B 3aBHCHMOCTH OT YCJOBHH pabGoThi H pa3MepoB KaHa-
JIbl MOXKHO OTPHLIBATb KAK JIOOOBbIM, Tak H GOKOBLIM 3a060eM.
JKCKABaTop HJET MO OCH pa3pabaTbiBaeMON BHIEMKH H H3-
BJEKAeT rPyHT no o6e CTOPOHbI OT OCH HA MOJIHYIO AJTHHY
pyKosiTkH. Bbicora 3a6osi npHHHMaeTcs pPaBHOH MAKCH-
MaJbHOH BbicoTe pesanusi. OueBH/IHO, B TAKHX YCJIOBHAX
IKCKaBaTop He MOXeT BbibpachiBaTh BbIHYTHBIH TIpPYHT
B OTBaJ, paspaboTKa BO3MOXKHA JHUIbL C [PHMEHEHHEM
TpaHcnopra.

Ha puc. 34 nokazan 60KkoBOH 3260 C NMOrpy3Ko# rpyH-
Ta BBl YPOBHSI CTOSIHHA 3IKCKaBaTopa. IDToT BHA 3a60s
MeHee BbIrOJAeH, YeMm MNpeAbiAyUIHH, Tak Kak pabouyde na-
pamMeTpbl 3KCKaBaTOpa HCMNOJAb3YIOTCA HE [OJHOCTHIO,
H NPHMEHSETCHA OH TOJAbKO B cJyvae OOAblUHX YKJOHOB,
KOrla HEBO3MOXMKHO BbIBO3HTHb IPYHT C noaouiBbl 3a6os
HJH, ecaH nojolupa 3abos npeacrasiaser co0oi BaaXKHbLIC
H TONKHE FPYHTHI, 110 KOTOPHIM TPYAHO HJAH HEBO3IMOXHO
BBIBO3HTL T'PYHT.

Y kKanajoxkonartesei ¢pesepHoro THna orBan paspe-
34T rPYHT HA [IBE€ PABHbLIC YACTH M MOAAET €ro Ha ¢pessl,
a4 JonaTky pasbpacuiBalOT TPYHT MO MOBEPXHOCTH MOJSA.
@pesepHble KaHAJOKONATe AW LenecoobpasHee HCMoJab30-
BaTb HA OOJOTHCTBHIX H TOP(PAHLIX MOYBAX W HA JIErKHX
MHHEPAJbHbIX TPYHTaX, He COAEpKAaUIHX KamHeH.

Janna ocywdresed (OTKPbHITHIX KAHAJOB) 3aBHCHT
OT YKJIOHA MECTHOCTH: yeM OOJIblE YKIOH, TEM WIHHHEE
kaHaawo. Jlonyctumblii ykaoH ada ocywdteaen 0,005,
ont¥mazabHbit 0,001—0,003. Yknon ponxeH ObITb OAHHA-

Puc. 34. Bokosoft 3a60# ¢ NnOrpy3Kkoil Bulllle YPOBHA CTOAHHA IKCKAaBAaTOpa
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KOBBIM 110 BCEH JJIMHE KaHaJa HIH YBEJHUHBATHLCA 110 Mepe
npHOJHKEHHA K YCTbIO.

IllupuHa aHa OCYlIHTeJeH B MHMHEpPaNbHLIX FPYHTAX
pomxna 6uite 0,3 M, a na topdpsinukax — 0,256—0,30 m.
3a00KeHHe OTKOCOB /5l OCYUIHTEJNbHbIX KaHaJoB O0bIYHO
coctasasier or 1:0,5 no 1:1,5 u 6onee. [lnyxubie Kanajo-
KonarejaH paGotaior B GONOTHCTLIX H MHHEPaAJbHBIX IPyH-
Tax, HE COAEPKAULHX KPYNHbIX KAMHEH WJIH MOULHOH KOp-
HEBOH CHCTEMBI.

OTKpBITHIE OCYWIHTENbHbIE KaHaabl 06/1a4a10T 60Jb10H
MPONYCKHOH CnocobHOCTHIO, OBICTPO OTBOAAT MOBEPXHOCT-
Hble BoAbl 6e3 o6pa3soBaHHA 3aCTOEB H HX CPABHHTEAbHO
Jerko ocmarpusath. Ho OTKpBITBIE OCYUIHTE/IbHBIC KaHAJIb
HMeIOT Heablit paja HepoctaTkoB: Tepsiercs a0 15—20 %
[10J€3HON MJIOLLAAH, MaJas BEJHUYHHA Y4YACTKOB MNpensT-
cTBYeT 3Q(PEKTHBHOMY HCIOJb30BAHHIO CENbCKOXO3ANCT-
BEHHOH TEeXHHKH, OCOOGEHHO NPH OCYLICHHH THAXKEJbIX MO4B,
re PACCTOSIHHE MEXY OCYUIHTENsiMH HeGOJbIIOe.

Ha puc. 35 npescrasiena cxema paspaboTKH WHPOKOTo
u ray6oKoro Kauana mnpsimoii Jonartoi. Buauase paspa-

Puc. 35. Cxema pa3paGoTKH BHIEMKH YCTynamM € NOrpy3kofl rpyHra
B @BTOCAMOCBAJN:

I, 1L, I, IV — 3a6on
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6aThIBAIOT NHOHEPHYIO TpaHuelo |, ocuae yero 3KCKapa-
TOP YCTAaHaBJIMBAIOT HA JIHO KaHaaa W paszpabarbiBalorcs
Il u 111 3aGou. [1pH GoablIKHX ceueHHAX Kanaa pasbuBailoT
Ha OGoJabluee yHcao 3aboes.

B 3aBHCHMOCTH OT pPa3MepoB CeYeHHH OTPbIBAEMOro
KaHaja IPHMEHAIOTCA ABe OCHOBHbLIE cXeMbl ero paspabor-
KH: MepeMeleHHe IKCKaBaTopa Nno OCH KaHaja M nepeme-
ueHHe IKckasatropa no 6poske solemkH. [lepemewasics
MO OCH KaHaJla, 3KcKkasartop paspabarbiBaer ero B o0e
CTOPOHbI HA BCIO JAJHHY pajHyca pe3aHuss H Ha MNOJHYIO
ray6uny. Paszpaborka takoro 3a60s1 BO3MOXKHA JHUIbL NPH
BHIFPY3KE€ IpyHTa B TPAHCHOPT, KOTOPbIH NOAAETCA MOA
NOrpysKky BHEPEAH MO XOAY 3IKCKABATOpA HA Hepaspabo-
TAHHOM YYaCTKe BBHIEMKH.

B tex cayuasix, KOraa WHpHHa KaHaaa YBEJIHUHBACTCH
HACTOJbLKO, 4TO paspaborTka ¢ OAHOH CTOPOHLI €ro CTaHO-
BHTCH HEBO3MOKHOH, 9KCKaBATOP yCTAHABJAHBAIOT Ha OpoB-
K€ H NOJAHLIH npogHAbL BLINOAHAIOT ¢ ABYX NPOXOAOB.

Ha puc. 36 nokasana cxema pa3paboTKH KaHasa B 10-
JIYHACBIIH-T10JIyBbIEMKE, KOrJa rpyHTa B pycje Heaocrta-
TOYHO AN OTCHINKH AaM6 M NPHUXOAHTCH 3aKAaAbIBATh
OOKOBbLIE pe3epBbl.

[loanoe ceuenue KaHaja OCYLWLECTBAACTCA 34 TPH
NPOXOAad KCKABATOpA: OAMH — MO OCH KaHajaa M ABa —
N0 OCAM pe3epBOB.

[pefidpeproe oGopyaoBanue npu paspaboTke KaHAJOB
NPUMEHSACTCH OYCHb PEAKO, TAK KAK OHO HMEeT MEeHbIYIO
NPOH3BOAUTENBHOCTh H MEHbIUHH pajHyC pe3anus npH ToH
Ke AauHe crpeanl (orcyrerByer 3abpoc KoBuia), a obGpa-
3YIOULHECS OTKOCH! BbI3LIBAIOT OOJIbIIHE TPYAHOCTH.

[peitpep MOXKHO NPUMEHATb HA OYE€Hb MIOTHBIX FPYH-
Tax, BKJAIOUAS MEp3Jble H KAMEHHCTBhIC (Mnocjie B3pbiBHBIX
paGot), npu pazpaboTKe KOTJOBAHOB (nepenajos, BOJLO-
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Puc. 36. PaspaGorka kKauasa AparaaiHoOM B NOJYHACHIIH-IOJYBLIEMKE:
! - xauaa; 2 — pamGa; 3 — peaeps
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AenuTese, BOAOBBINYCKOB) H €ro y3KHX YacTed, B 0co6eH-
HOCTH B JIECCOBBIX TPYHTaxX, MAONYCKAWOUIHX BEPTHKAJb-
HBIE OTKOCHI. DKCKaBATOP ABHXKETCHA NO NOBEPXHOCTH 3eM-
JH, pa3pabaTbiBasi BHIEMKY HHXXE CTOSIHKH, YTO NO3BOJAET
COOPYXAaTh KOTJOBAHB CJAO0XKHOH (GOpMBI H Pa3NHYHOH
rAyOHHBL (B OT/A/IbHBIX YaACTHAX).

B BOAOXO3ANCTBCHHOM CTPOHTENBCTBE 3eMJsiHbe pabo-
Thl OCYULECTBASIOT MPEHMYILECTBEHHO B padoHax co caa-
GLIMH H OOBOAHEHHLIMH TpyHTamH. B CcBA3M ¢ 3THM 3/ech
UIHPOKO HCMOAB3YIOTCA OJHOKOBIIOBLIE 3IKCKABATOPLI Ha
YIIHPEHHO-YANHHEHHOM  ryceHHuHom xoay: 30-4124,
2-304B, T3-3M, 20-4221A.

Ha ocyuwenun 60407 # 3360A04CHHBIX YHACTKOB IPH-
MEHAIOTCH Ccrneunadibibie 3Kkckapatopsl (20-4221) noswui-
WEHHOH NPOXOAHMOCTH, CHAGKEHHBIE CMEHHBM 06opYyo-
BaHWeM: aparaanHom, ob6paTHOH JonatoH, rpeidepom
H KpasoM.

Hcnoabsoearts skckaBaTopsl 6€3 cneuHalbHbIX IyCeHHLL
Ha caabbiX FPYHTax O4YeHb TPYAHO, TAK KAK NPHXOAHTCH
YCTAHABJAKWBATL JlepeBsiHHbIE HACTHAB (cMm. pHc. 30) Hau
MeTaaanueckue wHThl. O61as AAHHA WHTOB A0JAXKHaA GbITh
B 1,5 paza Goabwe aaunbl rycendu. urnl ykaaasisaior
MONEepPeK OCH MPOX01a IKCKABATOPA BIVIOTHYIO APYT K APYry
HJIH C WHTEpBajJaMH, B 3aBHCHMOCTH OT YCJOBHH paboThl
M maccel 3Kkckasatopa. Ilo mepe npojBHKeHHS IKCKapa-
TOPA WHTH NEPEeKAaALIBAIOT, HCINOAbL3YA TPOC € KPOUKAMH
Ha KoHuax. Konuesbie KpIOKH UENJASIOT 3a NeTau, 3akpen-
JeHHbIE HA ULHTe, a TPOC NPHUENJAAIOT 3a KOBUI IKCKa-
Baropa.

Kanasbi B HEYCTOHYHBBLIX (OMJBLIBAIOUIKX) BOAOHACHI-
UIEHHBIX TPYHTAX CTPOAT NOITANHO, ABYMA cnocoGamu:
C YCTPOHCTBOM NHOHEPHON TPAHILEH NO OCH KaHANOB, €CJH
UIHPHHA 1O JAHY HX 6GoJjee JIHHBI KOBLIA 3KCKaBaTopa,
H NapaianeabHO TPAacce KaHaJOB, €C/IH WHPHHA NO AHY HX
MEHbLUE UTHHBI KOBLIA KCKaBaToOpa WJIH BbLIEMKY FpyHTa
NPeACTOHT BHINOAHHTE MHONOKOBILIOBHIM 3KCKABATOPOM.

Buayane oT BOJONPHEMHHKA OTPHIBAIOT NHOHEPHYIO
Tpanwelo. Yepes 10—40 cyr, Koraa ypoBeHb IpyHTOBBIX
BOA cHH3uTCA HA 0,508 M, BHNOAHAIT MNPOEKTHOE
CeyeHHe Kauaaa.

OrtBasnbl BAOJAbL KAHAJNOB MEJKOH ceTH pa3pabaThiBaloT
TAKHM c0eM, 4TOOb nocjie BCNallky Ha rayOHHY He MeHee
0,3 M ¢ nosHbIM 060POTOM IN1ACTA HA NOBEPXHOCTH OKa3aJ-
CAl NAOAOPOAHBIK CAOR TOAUMHOA He menee 0,1 m. [laacr
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pasnejbiBaeTcsl THAMXKEJAbIMH JIHCKOBbLIMM GOpOHaMH 32
23 npoxoja 1o ofHomy caeay. Baosb Kpynubix KaHajios
H BOAONPHEMHHKOB JONYCKAeTCH pas3paBHHUBATL TPYHT
caoem a0 0,3—0,5 M. B Mmecrax noBepxHOCTHOrO CTOKa
BO/JAbLI B KaHAJ YCTPAaHBAOT BOAOCOPOCHBIE BOPOHKH B BHIE
NOJNIOTHX J0XKOHH IWHPHHOH He MeHee 2 M, NOBEPXHOCTb
KOTOpbIX 3akpenasiior aepHom. OTkOchbl KaHana M auHa
NPOTHB YCTHEB BOPOHOK 3aKPENSIOT MOUIEHHEM KaMHeM,
Ke1e300eTOHHbIMH U OETOHHBIMH MJIHTAMH H T. (I

[TpHMeHeHHe 3eMJIePOHHBIX MAIIHH HENPEPLIBHOTO €H-
CTBHSI, KOTOpPbI€ CHOCOGHBI OTPLIBATH KaHaja [0JHOro
npodHAs 32 OJHH MPOXOJ, AA€T BO3ZMOKHOCTb B HECKOJIb-
KO pa3 NOBLICHTb MPOH3BOAHTENBHOCTb TPyAad Ha CTPOH-
TEJbCTBE KAHAJIOB MO CPABHEHHIO C HX CTPOHTENLCTBOM
OJIHOKOBUIOBBIMH 9KCKAaBaTOpaMu.

Tpaccy anasi npoBoasieidi M MEJKOH OCYHIHTENbHOH
ceTell noarorasauBaloT opHospemento. Kananokonarenu
HCTIONIL3YIOT TaM, Te TPacca OUHLIeHa OT KaAMHeH, KycTap-
HHKOB, KPYNHBLIX fHe#l u aApyrux npensterBui. KycrapHuk,
MHH, BaJYHbl BHIKOPUYCBLIBAIOT KOPUEBATENAMH, NOTPYKAOT
HA METANJIHYECKHe JIMCTH (NeHbl) H BLIBO3AT 3a npeaebl
yyacTka. Ha muHepaabHbIX 3eMasiX KyCcTapHHK crpebaioor
B Kyud H cxkuraior. Ecan kapasbepsl paspasHUBAIOT
BCJIC/L 34 KaHaJOKonarenem, LIHPHHA OYHLUEHHOH (10/10ChI
aonxHa GbiTh He meHee 12 wm.

Buibl MOATOTOBHTENbHBIX paGoT ONpeaeasioTes COCTOs -
HHEM NOBEpPXHOCTH Tpaccul. Ha yHCTOM pPOBHOM yuacTke
C BBIPAXKEHHBIM YKJIOHOM, KpOMe pa3GHBKH Tpacc, ApYrow
noAroToBkH He tpebyercsa. Ecau Tpacchl npoxoasT no
MECTHOCTH C HEpPOBHBIM pesabedom, HEOOXOAHMO NPHAATH
Tpacce YKJIOH B COOTBETCTBHH C MPOEKTHBIM YKJIAOHOM
AHa KaHana.

HauGosee painmuoHanbHasi oprann3auusi pabor Kana-
JIOKONaTeNsIMH — MEXaHH3HPOBAHHBLIA NOTOYHBIH METOA.
KanasiokonaTteab BbIMOJHAET BEAYULYIO ONnepauHio — Mnpo-
PbIBAET. OCYLIHTENbHBIA KaHajl B MHHEPAJbHOM TIpYyHTE,
NPH 3TOM TPYHT YKJA4AbIBAETCA B KaBajbepbl, KOTOpbie
B AajbHellIeM pa3paBHHBAIOTCA YHHBEPCAJbHbIMH OyJb-
Jl03epaMu HJH rperaepamu.

Kananokonatenu paccyWTaHbl Ha pbiTb€ KaHAJN0B
B ONHH MPOXOA, OAHAKO, KK MOKasaja (PAKTHKA, KOJIH-
YECTBO MPOXOAOB 3aBHCHT OT YCJIOBHH paboTbl, CBOHCTB
FPYHTa M TEXHHYECKHX TPeGOBaHHH, NPEABABAAEMbIX
K KaHajsam.
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Kananaokonareab A0JXKEH NPOPHLIBATL KaHaj Ha Mpo-
eKTHYIO TayOHHY 3a OAMH MPOXOj, HHAYE BTOPOH MPOXOA
arperata Ha HeCNJAHHPOBAHHOH MNOBEPXHOCTH Oyjer
3aTPYAHCH: A0JXKeH ObITh COCTABJEH NPOJAO/AbHBIH NPODHIL
KauaJa-tpanuied ¢ o6o3HayeHuem rayOuHsl Kopeita. [lno
KOPbITA AOJMKHO GbITh BbIIIOJHEHO NPH OJIHHAKOBOH BbICOTE
Ha BCeX OTMETKaXx, UTO NaeT HYXKHbIH YKJIOH 1Ha 0e3 pyu-
HBIX J0OJEJIO0K.

3anaHHbil YKJIOH [HA KaHajJa obecneyHBaercs npea-
BAPHUTE/NbHOH TMJAHHPOBKOH TPacchl TAMKeNbIM aBTOrpeH-
JepOM HJH naaHnpoBilukoM. [1pu cTpoHTeibeTBE KaHANOB,
rayOHMHa KOTOPbIX MPEBLIILAET KOHCTPYKTHBHBIE BO3MOXK-
HOCTH MAaWHHLI, NPEABAPHTENBHO OTPBIBAETCH «KOPLITO»,
MO3BOJISAIONLEE PA3MECTHTh 3IKCKABATOP-KAHAJOKONATENb.

Crporo no ocu KaHajaa reoAesHcThl 3a0MBaOT KO-
JBIIKH ¢ YKa3aHueM MPOCKTHOW rayGuubl kanaaa. [las
NPOH3BOACTBA paGoOT IKCKABATOP CTABAT B HCXOAHOE MN0J0-
KeHHe, TpH 3TOM ero pabouyne OpraHbl 3apaHee ycraHas-
JHUBAIOT HA 3alaHHYIO IUHPHHY KaHaua. 3aTem [0CTEeNeHHO
3aray6asioT poOTOpP Ha MNPOeKTHYW ray6uHy. Bo Bpems
paGoTbl CKOpPOCTb pa3pabOTKH 3KCKABaTOpa H3IMEHSIOT
B 3aBHCHMOCTH OT IJIOTHOCTH TFPYHTa H rJ1YOHHBI KaHaJja.

B koHue rona nocne OCTAHOBKH 3IKCKaBaTopa ero pa-
GOUHi OpraH yCTaHABJAHBAIOT B TPAHCIIOPTHOE M0J0KEHHE,
H 9KCKaBaTop nepee3)kaer Ha Tpaccy APYroro Kadajaa.
B npouecce BbleMKH TpyHTa MacTep Y4acTKa MNEepHO/AH-
YeCcKH npopepsieT rayOHHY KaHaja W NpaBHIbHOCTH 3a8J10-
KeHusi OTKOCOB. TeXHOJNOrHYecKasi cxeMma CTPOHTeJNbCTBA
OTKPBLITOH OCYWHTENbHOH ceTH npusBenesa B Ttaba. 9.

9. Texuoaoruyeckasn cxema CTPOMTEABLCTBA OTISPHTO“ ocyumreaunoﬁ CE™

Onepauns Mamunun W opyaus 3&3:’:’:;1 L‘::;::::
Pacuncrka MII1-2A (1-695A), arpe- Tpakrop [Tpeasapu-
TPACCH OT KY-  raT KOpueBaJbHbii T-130 TeabHan
CTAPHHUKA W MEJT-  KOMILTEKCHLIA
KOACCHH
[laanuposka bByabaosepu [13-48, Tpakroput  Ochosuasn
Tpacent J3-109, J13-110A, rpeit- rarosoro

depst w asrorpeiidepnt  kaacca 3—6
JI-700, J1-241A, J13-99A,

n [13-31-1, naaunposun-

ku [IBM-5,0, 11A3
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Oxonwannertradban 9

Ouepaunn Mawnne » opyans f:::::;t ';::;::;::
Puirhe Ilayxunie Kanaaokona- T-130 wan To xe
Kananos reqaun MK-14, MK-16, T-4A,

MK-17, skckanaropui-ka- JIT-756-C4
nasokonarenn DTP-125A, :

ATP-171A
Paspasuusa- Kasaawepopazpasuusa- T-1306I-1  Tlpomexy-
HiHe kapaabepor Ttean MK-21 TOYHAR

Yuusepcaavhuie Gynbao- — —
3epul W rpefaepsl
Kpenaenue
KaHaJaos:

noaroToBka  Byabiozepwl — 3akmoun-

AepHHHBLL TeALHAR

noceg tpap  Komnaeke maummn — —

Ha OTKOCAax

obanuoska  MB-8A (nauroykaan- Kpan -
HHK) MKTI-25

CxemMa ABHXEeHHS KaHajJoKonarteas.
PbITbe KaHaJia 3a O/tHH NPOX0/L HAYHHAIOT OT YCThsl KaHasa-
coOuparens. B konue kanana esaior noBopot, a cieayio-
WM Kanaa poloT OT ero ucroka (puc. 37, @). ¥ ycrtbs, He
0e3Kan 10 TpaHcnopTHpylowero cobuparean 6—8 M, ka-
HaJoKOnaTeab BLIrAYOASIOT, arperat NnoBOPAYHBAOT H
HAYMHAIOT PHITbE TPETbEro Kawana. B rTakoh nocaepopa-
TeJAbHOCTH POIOT BCe OCTaJbHbe KaHasbl. [1pH Takom cnoco-
G6e paboTbi HE BCE KaHajbl COEAHHAIOT C TPAHCMNOPTH-
PYIOIHMH COGHpATENsIMH, TAK KakK Yy KaXaoro BTOPOro
KaHa/la yeTbe OCTAeTCs HeoTpuThiM Ha 6—8 M, ot cobHpa-
Tesl; 00BEM PYYHON BHIEMKH TPYHTa NPH TAKOM cnocobe
JAS OTPBIBKH KaXK/0r0 YCTbsi COCTaBAACT 0K0J10 6 m®. Ha
BLINOJHEHKE 3TOro o6bema paboT Ha JIETKHX FPYHTax Tpe-
6yercst | yen.-AeHb, HA THKEAbIX TPYHTaX — 2 ueJ.-AHA.

Jlasi coKpaimeHusi pyuHbiX JOACNOUHBIX PabOT OOGBLIMHO
KaHaJbl POIOT 3a OAWH npoxoa (puc. 37 6), HauuHast OT
ycTbsi (OT TPAHCNOPTHPYIOULEro coOHpaTesisi) No Hanpas-
JEHHIO K HCTOKY, C XOJOCTHIM 3a€310M OT HCTOKa K YCThIO
caeaywouiero kanaaa. [1pu sTom cnoco6e paGoThl BCE KaHA-
Abl CO/IHHAIOT € TPAHCHIOPTHPYIOUWHM cOOHpaTesieM, OTHEro
JHAYHTESILHO CHHIKAIOTCA PYUHbIE N10AEN0UHbIC pA0OTH NPH
nopaboTKe YCTLUB.
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Ha cuabHOyBAAXKHEH-
HBIX H TSXKeJNbIX FPyHTax
KaHajbl 4acTo BHIMOJHSA-
0T 3a ABa npoxozaa. [lep-
BHIH 3a€3/1 NPOBOAAT Ka-
HaAJOKONaTeNH OT YCTbs
A0 HCTOKa KaHana, 4a
BCJEA 33 HHUMH HIET
GyJbAo3ep HJAH rpennep
M pa3paBHHBAET KaBaJb-

XOle  KaHaJOKONaTesb
HayHHaeT pbiTb KaHal C
HeAOPADOTAHHLIM YCTHEM.
Heaocrarok Takoro cno-
cofa COCTOHT B TOM, 4TO
MpH BTOPOM MpOXoje [0
KaHasly C yX€ OTPHIThIM
YCTbEM NPHXOAHTCA HATH
OT HCTOKA H Y YCTbSi Bbl-
BOAMTb arperart M3 KaHa-
aa. [lpu BuiBOAE arpera-
Ta 3HauYWTEJbHAsi 4acTh
FPYHTa OCTAerTcss B Ka-
HaJe, Hapylaercs OTKOC
Puc. 37. Cxema aswxennsi kasaso- H TPeOylOTCS 3HAUHTE/b-
KonaTens: Hbie Ppy4YHble A0AJ0Y-
a — oT yc-n,’u K OY HCTOKA; ?——1‘3.1!:\!(0 Hbie padon-,l. Hasn ycTpa-
GNpaTann: 2 Bposkat §— yerse Kena.  HEHHF STOrO HENOCTATKA
Aa-ocywHTean; 4 — xawas-ocywurean; [PH ABYXMPOXOAHOM
O R . [paaiane Tpes y
8 — xoaoctofl xo1 OT uc"r’oxa :pyc‘r:x; BTOPOH MPOXOAbI KAHANO-
Kanaia Konarejis MPOBOAAT MNO-

CJe0BaTENbHO OT YCThS.
[lpu sTom cnocobe nepsbid NMPOXOA arperata HayHHaOT
OT YyCThfi KaHala; 3a KaHajJokKonarteaem [NPOXOAHT
6yAbao3ep WIH rpeniep, KOTOpbiii pa3paBHHBAeT Kapa-
JAbepbl I BTOPOro MPOX0Aa KaHa/oKonares.

Ha crtpouTeabcTBe KaHajna OT yCTbsl TPAHCNOPTHPYIO-
uero cobGHparesnss TPAKTOPHCT pa3BOpayHBaeT TPAKTOP,
K KOTOPOMY NPHUEIJIEH KAHAJIOKONATE/b, H NOJaeT arperar
3a/lHKM XOJOM A0 Tex Mop, NoKa KaHaloKonartejlb He
ONYCTHTCS B TPAHCMNOPTHPYOIUHH cobuparesib. B MoMeHT
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VCTAHOBKH KAHAJOKOMAaTeAsl Ha 3a]aHHYIO rayOHHY K ar-
pEraTty NpHUENASIOT elle OAHH WM ABa TPakTopa.

Kananbi, BbINOJHEHHbIC KaHajJoKonareaem, OObLIYHO
HYXKA410TCSl B TOH WIH HHOM pPYYHOH NOAeNKe: MIaHHPOBKe
YCTHEB H HEe3HAuHMTeAbHOH noauuctke ava. Pacuucrra
yCTbeB HEO6XOAHMA B CBA3H C TEM, YTO KAHAJOKOMaTeaH
HEMHOrO Hé JOOHPAIOT AHO, TaK KaK NPH ONYCKAHHH KaHa-
JloKonaresied B TPAHCNOPTHPYIOLLHA cobupatean Gepmo-
OUHCTHTEJIH JIOXKATCA HA NPOTHBONOJOMKHBLIA OTKOC H HE
MO3BOAAIT O6paTh NOJAHYIO rayOGuHy. OcTaBuylocsi 4acthb
FPYHTA BHIHUMAIOT BPYUHYIO. Ha pacuHCTKy Kaxaoro ycrbs
sarpauusaior 0,5—1,0 ven.-u. Ilpu ycrpodcree ycTbeBbix
negeesnoa npuMensioT skckanatop J0-3322B u 6yabaosep
J13-109.

TpeGopanusa K KauecTBY palboT caeayiouiue:
KaHanbl JI0JKHBL ObiTh npsiMble, 6€3 HCKPHBACHHHA H W3-
rHOoB, IHO KaHaJjia, H 0COGEHHO €ro ycThe,— YHCThiM, 6e3
KOMbEB IPYHTA. BBIHYTBIH TPpYHT paspaBHHUBAIOT CJOEM
soicoTol He Goaee 10 cm. Ilo obGeum croponam Kauansa B
MOHHKEHHBIX MECTAX AONMKHBI ObITH YCTPOCHB BOAOCOPOC-
HbIE BOPOHKH, NPOJOKEHHBIE B BHAEC GOPO3/JL B CTOPOHY N0JA
10 MecTa CKOmyeHHs Boabl (6a0aen).

CTPOHTENBLCTBO OCYLIHTENbHBIX KAHAJ0B CleuHaln3u-
POBAHHLIMM MAalLUHHAMH (KAHAJNOKONATEASIMH) MO3BOJSET
IHAYMTENbHO YBEJAHYHTb CKOPOCTb MPOKJAAAKH KAaHAJOB,
YAYYIIHTD KAyecTBO OTKOCOB H B OTAEGALHBIX cJjay4yasnx
HCKJIIOUHTH ONEepaluu no AaHHPoOBKe OTKOCOB H paspas-
HHBAHHIO KaBanbepos. [1pH 3TOM Kananokonatejan A0 HbI
HE TOJIbKO BBIHYTb FTPYHT, HO H MOATOTOBHTH OTKOCH! KanaJa
K KPelJIEHHIO HJIH 3aYXeHHIO.

[MayXHble KaHaNOKONAaTe/JH NpH YCTPOHCTBE OCYIIH-
TEJbLHOrO KaHaja MOAHMMAIOT FPYHT HA MOBEPXHOCTb H
GEPMOOYHCTHTEJNAMH OTOABHIalOT €ro or OpoBkH Ha o6e
CTOPOHbl Kanaja, o6pasys Gepmbt 2 (puc. 38) wiHpHHONA
0,4—0,6 M.

W,

Puc. 38. lNpodpuas ocyuinrensnoro kanana:

| — kasaabep; 2 — Gepma; 3 — Gpopia;, 4 — 0TKOC; 5 — AHO; 6 — Kasaabep
nocAe BHPABHHBANKA TPYNTA
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§ 24. MexaHM3auMs CTPOMTENbHLIX T

[1pu npousBoacTBE 3eMASTHBIX PA6OT N0 PEryaHpOBAHHIO
PEK-BOAONPHEMHHKOB H CTPOHTEJNbCTBY ocymmen;z:lx Ka-
HAJIOB INPHMEHSAIOT PAa3NHUHLIC 3eMJepOHHbIe MalIHHbL,
HauGosaee pacnpocrtpasenbl 3emaepoiHbie MaliHhbl 1L H K -
JHUYECKOro (OAHOKOBIIOBbIE 3IKCKaBaTtopbl) H He-
NPepPLIBHOTrO ACHCTBHS (NAYXKHBIE KaHAJOKONATENH,
IKCKABATOPHI-KAHANOKONATEIH € AKTHBHbIMH pPaGoOuuMH
OpraHamu).

Jdasi OTPLIBKH KaHaJOB MOryT ObiThb HCHOJAb30BaHbI
OJIHOKOBLIOBbI€ SKCKaBATOPbl KaK crnelHanbibie 60J0THbIE,
C [A4BJEHHCM XOJOBOH YacTH Ha [OBEPXHOCTb [10YBbI
15—20 klla, Tak u obwecrpoureabubie (taba. 10).

Jlasi pa6orel Ha caaGbiXx nepeyB/a’KHEHHbIX TpyHTax
3KCKABATOPbl, HMEIOLHE NOBbIIIEHHOE AABJEHHE HA PYHT,
YCTAHABAMBAIOT HA ILHTHI, KOTOPbiE BO BpeMsl paboThl nepe-
HOCATCA HA HOBYIO. MO3HUHIO 3THM K€ 3KCKABATOPOM.

[Ipn oTpbiBKe KaHaJOB OJHOKOBIIOBBIMH 3KCKAaBaTO-
pamH ¢ HCNOAb30BaHHEM OOBIYHBIX KOBLUEH OTKOCHI KaHaaa
NOJAy4YalTCcss HEPOBHLIMH, € HAPYUIEHHOH CTPYKTYpPOH
FPYHTA, 4TO NPHBOAHT K GLICTPOMY Pa3pyUIEHHIO OTKOCOB,
3aHJICHHIO KAHA/a U HAPYLIEHHIO €ro HOPMaJbHOH paGoThl.
B kauecTse AONOJHHTEJNBHOIO CMEHHOro OGOPYAOBAHHA
K 3KCKaBaTopam pa3palboTaHbl crnieuuaibHbie npoduiabhble
KOBIIH Pa3HOH BMECTHMOCTH, MpeAHa3HauYeHHble s
PHITbSI KAHANOB € 3aJ10)KeHHem otkocos ot 1:1 o 1:2. [1pu-
MEHEeHHe MPO(HIAbHBIX KOBIUEH NO3BOJAAET OAHOBPEMEHHO
C BHIEMKOH IPDYHTAa (JIAHHPOBATDH H OTKOCHI KaHanos, 6aaro-
Raps yeMmy OHH HaULIH LIHPOKOE PACNPOCTPAHEHHE B MEJIHO-
PATHBHOM CTPOHTEJNLCTBE.

10. TexnW4yeckas XAPAKTEPHCTHKA OAHOKOBUIOBHIX IKCKABATOPOB AAS
CTPOHTENLCTBA OCYIIHTEABHBMX KAaHANOB

Kanaau
Baecru-
Cay6uua, | Wupuna | MOCT KO8 Mapka
Tun mwa, m
M no any, M 4

Marucrpaab- 06,0 DBoaee2,0 1.25: 1,0; 3-12525: D0-4221A,

Hble 1,0; 065 3-19911]1, 3-652b

[Mposopsumme  Mo4,5 2008 065 05 3I-6526, 2-5015b
No30 08—-04 0.4 2-304B

Peryaupyo- o 1,3 0402 04 3-304B

Hime
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[Ipokaaaka kanasos rayOuHod |—1,2 m Hapsay ¢
O/IHOKOBLIOBLIMH IKCKABATOPAMH MOKET OCYLLECTBAATHCA
nayxHupiMu Kanagsokonareasamu MK-13, nayxHo-¢pesep-
HbIMH KaHasokonareasmu MK-17, skckaBatopamH-KaHaJo-
konateasimu TP-125A, 9TP-172A.

OAHOKOBIIOBBIE 3KCKABATOPLI, 000PYAOBAHHBIE MeXa-
HHYECKHM WJIH FHAPABJIHUYCCKHM IIPHBOJIOM, HA TYCEHHUYHOM
HJH TTHEBMATHYECKOM XOJy, SBJSAIOTCH MOILHBIM CPEACTBOM
MEXaHH3AUHH TAKENbIX H TPYAOEMKHX 3€MJSAHBIX pasoT.
Ux npumensiior aas paspaborku rpyuros 1—IV rpynn
H PAa3pbIXJEHHLIX -CKaJbHBIX MOPOA I KOTJIOBAHOB,
TpaHled, OCYLWHTENbHBIX H OPOCHTE/IbHBIX KaHajos, CO-
OpYKEeHHUH Hacbinel, BLITOJHEHHS JOPOKHbBIX, KapbepHbiX
H JAPYTHX 3eMJsIHbIX palbor.

Buibop THNa 3KCKaBaTopa H BHaa paGouero 06opy-
NOBAaHHUS OCYLLECTBASAETCA B 3aBHCHMOCTH OT FPYHTOBLIX
H KJIHMATHUYECKHX YCJOBHH, NapaMeTpoB 3eMJsiHbIX CO-
OpYKEHHH H BPEMEHH roaa. DKCKaBaTopbl HA IYyCEHHYHOM
XOAY MCHOJB3YIOT HAa COCPEAOTOYEHHLIX OOBEKTaxX 3eMJs-
HpiX pa6or, rae He Tpebyercsa uacTbiX nepe6GasHpoBOK.
DKCKABATOPH HA [HEBMOKOJECHOM XOAy Heaecoo6pa3Ho
NPHMEHATb HA PacCpejoTOuCHHLIX OObeMHbIX paboTax,
HAa PPYHTAX C BHICOKOH HecyleH crocoOGHOCTLIO.

PaGounii npouecc OAHOKOBUIOBBIX 3KCKaBaTOpPOB Bbi-
NOJAHACTCS MOBTOPAOUWMMHCA uHKAamK. Lluka coctout
H3 CJAEAYIOUWHX OlepalHit: 3aXBar rpyHTa W HANOJHEHHE
KOBIIA (KONAaHHe), NOAbEeM HANOJHEHHOrO KOBIla, NOBOPOT
pabouero OOOPYAOBAHHSI K MECTY pasrpy3kd, pasrpyska
KOBLLIA, 06paTHbiH MOBOPOT pabouero 06OPyL0BaAHHA B 3a-
60i. [1o mepe paszpaboTKH 326051 IKCKABATOP NEPeABHIaAET-
Csl HA HOBOE MECTO CTOAHKH.

Mo Buay paGouero 060pyAOBaHHA Pa3IHYAIOT IKCKABA-
TOpPBI: € KECTKO HAaNpaBieHHbIM JIBHKeHHeM paboyero
opraka — npsamas jgonara, obpatias jonara, cTpyr, Kofnep
(puc. 39, a, 6, 2, ) u Ap.; ¢ HENOCPEACTBEHHOH KaHATHOMH
NOABECKOH KoBUIA — aparaaiu, rpeidep (puc. 39, 8, 0).

[TpeumyulecTBeHHOE pPacnpoCTPAHCHHE B MEJHOPATHB-
HOM CTPOHTEJBLCTBE HAXOAAT OIHOKOBLIOBBIE SKCKABATOPMI
Ha TYCCHHYHOM XOAYy C THIPABIHUYCCKHM IIPHBOAOM.
B ot/iHuHe OT 3KCKABATOPOB C KAHATHLIM YNpaBJIEHHEM OHH
MO3BOJAIOT HE TOJbKO MOBLICHTH [IPOH3BOANHTENBHOCTD
TPYAa, HO B 3HAYHTEJILHOH CTENEHH MEXaHH3HPOBATDH Bbl-
NoJHEHHE 3eMJISIHBIX paboT, COKPAaTHTb NMpHMEHEeHHe pyu-
HOTO TPYAa AJAS BHIUIOJIHEHHA TAKHX paboT, KaK 3a4HCTKA
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Puc. 39. IkckaBartop co CMCHHMM OB0PYAOBAHHEM:

a — upaMas aonara, 6 — oO6paTHAA NONATA; & — Aparaafiy; ¢ — CTPyr Aan
paspaBUMBIHHA TrPYHTa; J — rpelidep; € — Kpan ¢ YNAOTHHATEALHOR AARTOR

rpyHTa nocje paboTbl IKCKABATOPOB HA 3eMJSIHBIX COOpY-
Kenuax. KosuyecTBo pasyiHyHbiX BHJIOB CMeHHOro pa6o-
yero o60pPyAOBAHHA H PAOOYHUX OPraHOB THAPABJIHUECKHX
IKCKABATOPOB HEMPEPLIBHO YBEJIHUYHBAETCH, YTO MO3BOJISET
paciiipuTh 06JacTh HX NPHMEHEHHA B MEJHOPATHBHOM
MPOU3BOJACTBE H MEXAHH3HPOBATD BLIMOJHEHHE PAJLA CJIOXK-
HBIX PaGoT NpPH CTPOHTEALCTBE OCYUIMTENbHBIX H OpPOCH-
TeJNbHbIX CHCTEM.

DKCKABATOPL! YHHBEPCANbHbIE C THAPABJHYECKHM IPH-
BOJOM H3TOTABJAHBAIOT HA TYCEHHYHOM H KOJIECHOM XOAay
H OCHAULAIT HECKOJbKHMH BHAAMH CMEHHOro o6opyaoBa-
HUS: IpsiMas Jonara, o6paTHas jonara, AparaadH, cTpyr,
KpaH 4 ap. Boabuioe npumMeHeHne HMeeT MoJHONOBOPOTHbIH
skckasaTtop D0-3322b na nuepmaTHueckom xoay. On
npeiHa3HaYed AAA 3emJsinbix pa6or B rpysrax I—IV
rpynmn, ¢ Habopom cMeHHOro paGouero o60pPyLOBaAHHS: KOB-
aMH — MJIAHHPOBOYHbIM, rpefipepHbiM A1 yCTpoHCTBa
KOJIOJILLEB, /IS Y3KHX TpaHlIeH, /sl MOrpy3ku, o6parHoi H
npsAMoit sonar; rpeidepoM ABYXUETIOCTHBIM; 060pyn0OBa-
HHEM AR YIJOTHEHHS TPYHTA; FHAPOMOJAOTOM H APYrHM
oGopynoBaHueM, Koropoe nospojyiser 6oaee 3pPeKTHBHO
HCMONb30BATH OJHOKOBLIOBLIE YHHBEpCaJbHble FHAPAB/IH-
YecKHe IKCKABaTOPbl HA 3eMAAHbLIX W MOrpy304HO-pas-
rpy3o4yHsix paborax.

dkckasatop ID0-4121A Ha ryceHUYHOM XOay
npeaHasHayeH MAIA 3eMmJsiHbix paGor B rpynrax |—IV
rpynn. OH KOMAJEKTYeTcs NPOoPHAbHBIM KOBLIOM O6paTHOH
JONAThi, NATHYENIOCTHBIM rpeidepom, rHAPOMOJOTOM M
APYrUM O0OpYIOBAHHEM, MO3BOJSIOUIHM HCMOJbL30BATh
ero Gosiee 3PPeKTHBHO HA 3eMASHBIX H TOrpy304HO-pas-
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rpy3ounbix pa6orax. Hasnauenue 3KCKaBaToOpoOB € FHAPO-
MPHBOAOM TO XK€, YTO H C KaHAaTHbIM ynpasjenunem. Ounu
HMEIOT GOJblIKE TEXHOJOTHUECKHE BO3MOXHOCTH H BbICO-
KYI0 NMPOH3BOAHTENBHOCTD.

OAHOKOBLIOBBLIC 3KCKABATOPbI MOXHO MNPHMEHATH He
TOJIbKO HA 3eMJSIHbIX, HO B Ha MOHTAXKHbIX, MOTPY30UHbLIX
pabortax, Ha 3a0uBKe cBail U ap.

OAHOKOBIIOBBIC 3IKCKABATOPbl HA TYCEHHYHOM XOAY
C NPHBOAOM MEXAHH3IMOB OT JABHraTesisi BHYTPEHHEro cro-
paHHs ABARIOTCH BeAYIIHMH 3€MJACPOHHBLIMH MalIHHAMH
Ha MEIHOPATHBHO-CTPOHTEJbHBIX paborax. ITH 3IKCKa-
BATOPbl CHAOXKEHbl CMEHHbIM pPaboyHM OOOpPYAOBAHHEM:
Aparaannom, oOGpaTHOH W npaMON J0NaTtoW, KpaHoMm H
KONpPOM.

Hdparaaiu (puc. 40) HCHOAB3YETCH HA BLIEMKE FPYH-
T4 HH)KE YPDOBHS CTOSIHKH: BCKpHhillIHbIE paboTbl, paspabor-
K@ KOTJIOBAHOB, BO3BEICHHE HACHINEH, COOPYIKEHHE MEJTHOpa-
THBHBIX H HPPHMALHOHHBIX KaHAJIOB, OUHCTKA WK yraybJe-
HHE PEK M KaHaloB, NPOKJAJKa KPYNHLIX MarucrpaJe,
KAHAJAH3A1HH H BOAONPOBOAOB. Ero MOXHO HCNOJIb30BATh

Puc. 40. Cxema skckasatopa 3-652B ¢ aparnafinom:

A — pauma crpean; B - nan6oaswian Bucota BHrpysku; B, ' — rayGuna
konauun; A — nanGoavwnit  paauyc xonauus; E — HanGoanwki  paauyc
BUEPY3IKH
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AN IOTPY3KH FPYHTA HA TPAHCNOPT H B cneuuanbub}e/no-
rpysounsie GyHkepa.

Kosuw aparaaiua nmeer opmy CoBKa, OTKPHITORO CBep-
Xy H cnepean. Ha nepenneit kpomke KoBiua 3yObsi CMEHHbBIE.
BokoBble CTEHKH BBICTYNAIOT Bleped H OXBATHIBAOTCH
CBEPXY apKoH, NMpHAAIOWEA nepeaHed 4acTH KOBLIA He-
OGXOIHMYIO KECTKOCTh,

Bo Bpemsi KONaHHA KOBII NEpeMelLaercsi THroBbIM Ka-
HATOM, NPHYEM B NOABEMHOM KaHaTe BHIOHPAETCH TONALKO
cnabuna. B cpeHux rpyHTOBBIX YCJAOBHSIX KOBII HANoJ-
HHAETCS, MPOHAS PAcCTOSHHe, PaBHOE MNPHMEPHO TpPexX-
HeTHIPEXKPATHOH AJHHE KOBLIA.

OHSITHIA KOBUI YAEPXKHBACTCSH OT ONPOKHALIBAHHSA
pPasrpy3ouHbiM KaHaToM, JUIHHA KOTOPOro AOJIKHA ObiTh
OTPEryJHpPOBaHa TaK, YTOOK NPH HATSIKEHHH NOABLEMHOTO
HJAH TATOBOrO KAHATOB AHHINE KOBIIA OblJIO HAKJOHEHO
noa yraom 15—20° K ropusoury.

JIns pasrpyskH KOBLIA OTNYCKAlOT TATOBBLIM Kawar,
Pa3rpy30uHblil KAHAT NIPH STOM OciaGeBaeT H KOBII C PPYH-
TOM, Garofapsi pacnoNOKeHHIO LeHTPa TAKECTH OCH NOJ-
BECKH, ONPOKHALIBAETCH.

Ecau rpynt BHIrpyXaiorT B OTBaJ, TO PH A0CTATOUHOM
ONbITE BHIFPY3KY MOKHO OCYUIECTBHTH HAa PaCCTOSHHH
60JbILIEM, YEM BLIJIET CTPEJbl 3a CHeT PACKAYHBAHHS KOBIIA
UEHTPOOEIKHOH CHIIOH, pasBHBaeMoOll NpH NOBOPOTE.

Beanunna 3abpoca KOBIIA HPH AOCTATOMHOM ONbLITE
MOXKeT ObiTh yBeJH4YeHa Ha '/3 ANHHBL CTPeJbl.

O6GpatHylo AonaTty HCNOAB3YIOT AN OTPHLITHA
KOTJIOBAHOB, PbITbSi OCYIIHTEJbHBIX H OPOCHTEAbLHBLIX Ka-
HaJ0B, APEHAXKHLIX TPaHIUEH W Ha APYrHX paboTax ¢ Ko-
MaHHEM HHIKE YPOBHSA CTOAHKH (puc. 41).

Pa6ouee o6Gopynopauue 0oGpaTHOW JonaTsl COCTOHT
H3 KOBIIA, CTpeabl, PYKOATH W croiku. Ko xectko
YKPeIJIeH H3 KOHIE PYKOATH, a PYKOATH NPHCOCAHHEHA
IIAPHHPHO HA KOHUE cTpeanl. CTpena yiaepKHBACTCS NMoAh-
E€MHBIM KaHATOM, KOBIIl — THIOBBIM. YT0J HAKAOHA CTpeabl
B npouecce paboTbl MOXKET H3MeHATLCs B npeaeaax 60°
Bullle ropu3onta u 30° HHXKe ero.

[lpH KonawuW y3KHX TpaHiledi KOBUW MOCTENEHHO
yray6asierca B rpyut. [lpu srom ob6pasyercs kaHaa ¢ or-
BECHBIMH GOKOBBIMH CTEHKAMH WIMPHHOH, PABHOK LIHPHHE
kosiua. [lpu nosopote crpean B niaaune paspabaTbiBaoTCs
60Jee LHPOKHE TPAHUIEH HAHW KOTJOBAHbI.
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Puc. 41. Cxema skckasatopa 3-6525 ¢ obpathHoit aonatoi:

A — nauna crpean; 5 — panna pykoatku; B — nanboavwan rayOuua xona-
nus; [ — HaYanLWas BHCOTE BLIPY3IkH;, JI — KOHEMHARn BHCOTA BHIPYIKH;
E — sanboabwnft  paanyc kKonanwus; K — HANAALHWA PALHYC BHIPYIKH,
3 -~ KOHEUHLIl pagHyC BLIPY3IKH

MakcumanbHasi WHPHHA TPaHUIeH MPH BLITPY3Ke B
TPAHCIIOPT MOXKET AOCTHraTh 2R, rae R — MakcHMaabHbii
paauyc Konauus. [lpeseabnasi rayGHHa KONawws onpene-
JNSETCH YIVIOM HAKJAOHA cTpeabl (He menee 30—35° soilie
ropusonra). [lpn npesbiienHu 3TOro yrja BO3HHKAIOT
GOJIbILHE YCHAHUS B MIOABLEMHOM KaHaTe NpH nojabeme pabo-
yero OGOPYAOBAHHA H, KPOME TOr0, MOXKET OOpYUIHTbCSH
32007 10/l 3KCKABATOPOM.

[Ilpaman aonara (puc. 42) npHmeHsercs AaA
BCKPHITHSI H pa3pabOTKH BCEBO3MOXKHBIX (necyaHbiX, rpa-
BHAHBIX, TVIHHSAHBIX, CKaJbHbIX H T. [1.) KaPbEpPOB, a4 TaKxe
NOOLIYH TOJIE3HBIX HCKOMAeMbiX, COOPYXKEHHS1 BbIEMOK H
HACHINEH MNPH THAPOTEXHHYECKHX H JAOPOXKHBIX pabo-
Tax U T. [

Pa6oTtsl npsamoi JonaTo nposoasitcst B 3a00siX, pac-
MOAOXKEHHBIX BhillIe YPOBHS CTOSIHKH, C MOTPY3KOH B TPAHC-
MOPT WJH Pa3rpy3KoH B OTBaJI.

Pabouuii npouecc 3KCKaBatopa ¢ NpsaMoH Jonaton
COCTOMT H3 CJAEAYIOUMX NOCAe0BATEbHbIX Onepalni:
KOTMaHHe, MOBOPOT H3 3a60si, BLIrPY3Ka H 0OpaTHLIH NOBO-
POT B HCXOAHOE MOJIOXKEHHE, BbIIBHIKEHHE HIIH BTSrHBaHHe
PYKOSITKH, ONYCKAHHE KOBLUIA H Ap.
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Puc. 42. PaGouse pasmepnl IKCKaBaTopa, 0GOPYAOBAHHOrO NPAMOH
aonaron:

Ry — HauMenbiuil paauyc Konauus; Ry — paauyc KONaHHA HA YPOBHC CTOAHKH,
Ry — nanGoabnit paanyc Konawns; h — rayGHHa KONAHHA HIKEC YPOBHA CTONN-
Ki; Ry — HaHGOALIINA paanyc BHIPYIKH, Rs — PaAHyC KONBHMA NPH HaK-
60ALIICH BLHCOTE BHIPYIKA, H — Ranboabman BHCOTE KONauus

[Mpoao/IKHTENBHOCTE KONMAHHSA 3aBHCHT OT CKOPOCTH
pe3aHHs M BBICOTHI 3a605.

I'peidep Henoabayercest NMpH NOrpy3ke CbillyuHx ma-
TEPHANOB, PbiTbe KOTJIOBAHOB H M, OUYHCTKE 03€p H T. A.
[Tpumensiiorest  OOLIMHO JABYXKaHaTHbiE JIBYCTBOpUaTbie
rpeitdepnt. [1pu rpefideprom 060pyAOBAHHH HCHIOAB3YETCH
Ta XKe CcTpesa, uTo W Ana aparaaina. Hakaon crpeast npu
pa6ore rpeiipepom — 40-—70° nan ropusontom. [Toanem-
HBIHA, HIH NOJAAECPKHBAIOUIHA, KAHAT NPHKPEIJIeH WIaPHHP-
HO K rojoske rpeidgepa. 3ambikalouiii Kanat obpasyer
NOJHCHACT MEXAy OGJOKAMH BEPXHEH W HHXKHEH NOABECKH
rpeidepa, a 3aTeM uepe3 roJIOBHLIE POJHKH CTpeJibl HieT
K TAropomy Gapabany neGeKH.

B pacKkpbiTOM MOJIOKEHHH KOBII BHCHT HA 3aTOPMOKEH-
HOM nopaepxuBawoouwem kauare. Jlas HaGopa rpyuTa
NOAAEPKHBAIOUIHA KaHAT OCBOGOXK/laeTcA H KOBII najaer
B PAcKpHITOM BHJ€ BHH3, Bpe3asch B rpyHT. [locae prioye-
HHS TATOBOro 6apabana KOBLU 3aKpPbiBAeTCS MOA AeHCTBHEM
3aMbIKalOLLEero NMOJIHCNAcTa W ¢ TPYHTOM NOAHHMAETCs Ha
3aMbIKalOLIeM KaHaTe BBepX.

Caabuna noasepKHBAOUIEro KaHata BoiOMpaercs
aub6o BKAOUEHHEM noabemHoro 6apabauna, AH60 aBTOMa-
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THUECKH MOA ACHCTBHEM CHJ TPeHUsi, pasBHBAEMbIX (PHK-
uHoHoM 3Tol Jebeaku. [1pu pasrpyske noasepKHBaOULH
KAHAT BKJIOUAETCH, 4 3aMbIKAIOIHA 0CcBOGOXK 1aeTco.

HauGoabluee pacnpocTpaHeHHe B OCYUIHTEJIbHOH Me-
AHOPAaUMH MOJNYUHJAH KaHajlokonaTtean nayxusie (MK-
13), nayxuo-ppesepunie (MK-17) u aByxppesepubie
(KPH-1200 u 3TP-172) ¢ aktuBHbIMH paGoyHMH opra-
Hami (taba. 11).

1. Texuuueckan XapakTepHCTHKA KAHAAOKONATeAeH AR CTPOMTEALCTBA
OTKPHITHIX KaHanos

Mozxean
IMapamerpu
MK-13 MK-17 K®H-1200 ITP-172
Tun [puuen- Hasecnoh
HOW
bBazosoe waccn T-1306T AT-756  T-1306I'-3  Cneunann-
3HPOBAHHOE
CAMOXOHOE
MouwHocts ABArarte-
an, kBr 103 55 103 125
[podpuas orpuisae-
MBIX KaHaAoB Tpaneuennaabunf
Paamepnt  orphiBae-
MBIX KaHAN0B, M:
rayomna 0,6 0,5 1,3 L#
WHPHAA NO ANy 0.4 0,35 0,25 0,25
Koawueerso dpes - | 2 2
Huamerp ¢pes no \
HOKAM, M — 1,55 2,5 3,0
Jlaavsocth pasOpa-
CLIBAHHA PYHTA, M - 6,0 95 9.0
[ Ipuson pabouero op-
rawa - Mexannueckui Fuapasau-
YecKHi
Cpensns nPOH3BOAH-
TeABHOCTb, M"/Y:
8  MHHEpPAAbHBIX
rpyutax I—II ka-
TEroOpHH 60 100 280
B TOPpPAHBIX TPYyil-
Tax 150 240 420
PaGoyas  CKOpOCTH,
KM/
B MHHCPAAbHBIX
rpyHrax 1.4
B TOPQAHBIX FPyH-
Tax 25




§ 25. Texnonorus npoussogcTea
BCnOMmoOrarenbHeix pabor

Kpome ocHOBHOH onepauuu — pa3paGoTKH NOJHOrO
npoduas Kanasa npH CTPOUTENALCTBE OTKPHITONR CeTH —
BLUTOJHAIOT BCNOMOraTe/ibHLIE ONepalun: pa3paBHHBaHHE
KaBaJjbepos, MJAAHHPOBKY H KpenjeHHe OTKOCOB H JHA.

BuiyThiit 43 KaHANOB rPYHT Pa3paBHHBAIOT NO NpHIe-
ralueMy noao, eclH He NAaHHPYeTCA YCTPONCTBO Ka-
Baabepos. [lpukananbnas nojsoca Moxer GbITb HCNOJIB3O-
BaHA B KayecTse [MOJEBOH AOPOrH HJH CKOTONPOroHa.
B 3TOM caiyuae BuIHYTHIA FPYHT pa3paBHHBAIOT HA UWIHPHHY
MPOCKTHPYEMOH rpyHTOBOH Aopord. Ecau rpyut ocrasasior
B KaBaJbepax, TO UM NPHAAIOT NPABHALHYIO POPMY C KpPy-
TH3HOH OTKOCOB B CTOPOHY KanaJsa He menee 1:2, a B cro-
pouy noasi 6e3 orpaHHyeHHi.

PaspagiuBaHHe BLIHYTOTO FPyHTA, YCTPOACTBO Ka-
BaJIbEPOB H HACBHI[IEH MO OPOTrY HJH CKOTONPOroH cieayer
NPOH3BOAHTL [1OCJAE NPOBEPKH BLIEMKH, [OKA FPYHT Ha-
XOAHTCA B PA3PLIXJEHHOM COCTOAHHH H JIETKO pa3paBHHBa-
erest Oyabaoszepamu na Tpakropax kaacca taru 30 kH wan
naxe rpedgepamu. Jlns paspaBHHBAHHA YIJIOTHHBLILErOCH
rpyura tpeGyercs Gosiee MOUHbIH Oyabao3ep Ha Tpakrope
kaacca tarn 60 kH. Mokpuie rpyuThl, 0cOGEHHO IIIHHHCTHIE,
TPYAHO NOAAaI0TCs paspasuusannio. [losromy Bo Bpewms
JUIHTEJIbHBIX OCEHHHX J0XKAeH paboTshl N0 paspaBHUBAHHIO
Jy4ile He NPOH3BOAHTD, @ OTJIOKHTL HX 10 CYXOro Nnepuoaa.

[Tpu yerpodcTBe Hachined o A0pory HiH CKOTONPOroH
C NPHKAHAJILHOH NOJAOCH NPEABAPHTENBLHO CHUMAIOT PACTH-
TEAbHLIA CJAOH W Pa3paBHHBAIOT €ro NoO Nnoaw. 3arem B
NOHHKEHHBIX MECTax MONepeKk AOPOrH HJAH CKOTONPOroHa
YKAAABBAOT TPYOH (Ayylue xeae3o0eToHHble) Aasi CTOKa
BOALI B KanaJj, Jluamerp Tpy6, rayGuHa HX 3aKJA3AKH
onpeaeasiorcs npoexkrom. Ilpu crponuTenbeTse OCylHTe b
HBIX KAHAJOB HEOOXOJAHMO CTPEMHTBLCH COXPAHHTL NJOJ0-
pOAHE 1OUBLI B 30HE PA3pPABHUBAHHA BLIHYTOrO rPyHTa.
[ostoMy B Tex cayudasix, KOraa paspaBHHBAEMbIl TPYHT
JOJIKEH 3aKPbiTh NOYBbI BLICOKOTO €CTECTBEHHOIO MJA0A0PO-
AWA (Hanpumep, oropojnbLIC 3eMJaH ), 1enecoobpasHo CABH-
HYTh PACTHTEJAbHLIH CJOH NO BCeH 110J0Ce pa3paBHHBAHKA,
a Takxke ¢ Tpacch kKanaaa. [locse paspasHuBauus
3TOr0 Y4Y4CTKa paHee CABHHYTBHIH pPACTHTEALHBIH rpynT
MepeABHraloT Ha npexHee mecto. OnbT TAKOH TEXHONOIHH
HECMOTPS HA 3HAUHTENBHYIO TPYAOEMKOCTh MOKa3a/l BLICO-
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Kyl ero 3(p@ekTHBHOCTb, 0COOEHHO Ha nouBax, Gorarbix
ryMmycom.

PaspaBuuBanune kKasaabepon. Kasaavepb
pa3spaBHMBAIOT YHHBEpCaJbHBIMK Oy/ibAO3€paMH [ p O-
AOAbHBM cnocoG6om. DByabaosep aABHXKeTcs BAOAbL
KaHana, CABHras TPYHT C N0JeBOH cTOpoHbl K Gepme. Liuka
NOBTOPAETCH B O6PATHOM HANpaBJEHHH, €CJH KaBaabepbl
yJOKeHbl M0 06e CTOPOHB KaHaJa.

[Ipu oanocToponHel oTceinke Oy/ba0o3ep, paspoBHAB
FPYHT, HAYHHACT ABHKEHHE B O6pPAaTHOM HANpPaBJICHHH MO
JAPYroMy KaHajy W paspaBHHBAeT €ro KaBajbep WIH HIeT
xonaoctbiM xojoMm. [lponoabneiii cnoco6 paspaBHHBaHHSA
KaBaJbepoB YHHBEpCAJbHbIMH Oyiblo3epamH  sBJAAETCH
Hanbosee MPOH3IBOAHTENBHBIM H PALHOHAJbLHBIM.

HenonnonoBopotHbiM  GyJbA03€POM  pa3paBHHBAHHE
POU3BOAAT LU @T O H aJ b H bl Mcniocobom. B atom cayuae
MaUIHHY NOABOASAT MOYTH NMOA NPAMBIM YIJIOM K OCH KaHaJsa,
KaK MOXKHO OJHKe K ero OpOBKe, H IBHXXEHHEM B CTOPOHY
0Jsi CPe3aioT TOPIOBYIO 4acTh KaBaabepa, paspaBHHBaAsN
PYHT HA 3aJaHHYI0 TOJWHHY. 3arem OyJ/ibio3ep CHOBA
BO3Bpaniaercss K 6pOBKe KaHasa H MOBTOPSIET OfepaiHio
¢ nepekpbiTHEM npeabiayilero saxoaa Ha 0,3—0,5 m. Hdas
VBEJIHYEHHS BBHICMKH TPYHTa leaecoo6pa3Ho nepemeuiarhb
IPYHT KapaJbepa He cpa3y Ha BCIO LIHPHHY MOJOCH pas-
pAaBHHBAHHA, 4 B ABA NpHEMa € TeM, YTOOb YMEHBIIHTH
MOTEPHU FPYHTA NpPH nepemeliennn Gyabjosepa.

[Tonocy pa3spasuuBanusi Oyabgosep 3araa)KHBaer
ThiIbHOH CTOPOHOH OTBaJIa, JABHrasich 3aaHuM xonoM. Cno-
CoOBI MIAHHPOBKH OTKOCOB KaHaJla BolOHPAIOT B 3aBHCHMO-
CTH OT TAIyOHHbBI KaHaaa H 3ah0KeHus oTkocos. Jlo navaaa
pabor mo oTKocy uepes Kaxable 20 M BLICTABJAAIOT pas-
OHBOUHBIE KOJIbSI ¢ OTKOCHHKAMH, 1O KOTOPBIM MAalIHHHCT
OPHEHTHPYETCS MPH BHINOJHEHHH NJaHHPOBKH.

laannposka otkocos kKawaaa. [laanuposBky Kaua-
JOB rAYyOHHOH 10 3 M MOXHO BBINOJHHTH TrpeHaepoM
(puc. 43, a), 6yabpozepom (puc. 43, 6) ¢ oObIMHBIM OTBA-
JOM HJH CO CNEUHAJbHBIMH OTKOCHHKaMM. [lianHupoBKy
HeOOXOAMMO MPOBOAHTE (OCJEA0BATENbHO B HECKOJBLKO
IPOXOA0OB, HAYHHAA C BEPXHEH 4acTH OTKOCA.

Otkochl Kanasa ray6uHON 6osee 3 M NIAHHPYIOT 3KCKa-
BATOPAMH-IVIAHUPOBIUKKaMH (pHc. 43, 2,0), npoduian-
POBUIHKAMH, MHOTOKOBIIOBBIMH 3KCKaBaTOpPaMH Momnepey-
HOTO KonaHus (puc. 43, 3), 3KCKaBaTopamMu ¢ AparganHom
HAH OGOPYIOBAHHBIMH JIBYXOTBAJIbHBIM MJAHHPOBUIHKOM
(puc. 43, u, K). o



Puc. 43. Cxema nAanMponKH OTKOCOB KaHaAOB:

a — npuuenuuy  rpefpepom; 6, o — Gyavposepom: &, d — SKCKABATOPOM-
NAAHHPOBUIHKOM, €, & — OTHOKOBIIOBLM  IKCKABATOPOM €  NPOPHALHEM
KORIIOM, J — MROFOKOBIIOBMWM SKCKABATOPOM HONCPLUNOrO XKONAHWN, U

FRCKasaTopom ¢ pabounm oGOPYAOBANNEM APArAafiN; K — IKCKABATOPOM € pa-
GoMHM OGOPYAOBAHHEM APArAafin W ABYXOTBAALHBIM NASHHPYOUWHM CKpeGKOM

Jlas npoxoja MauiuH NpH MIaHKPOBKE OTKOCOB Gepmbl
C JBYX CTOPOH KaHaja ocBOGOXAAT WHPHHOH HE MeHee
2 m. [lnandpoBKY NHPOH3BOAAT MNPH ABHXXKEHHH MAalIHHbI
B/LOJIb KaHaja Ha MNOCTOSIHHOM pPAacCTOSiHHH OT GpPOBKH.
B 3aBHCHMOCTH OT BeJIH4YHHBI yri1a 3axsara pabouero opra-
HA MJAHHPOBKY OTKOCOB MOMHO IPOH3BOAHTH C MOJABEMOM
CPe3dHHOrO TPYHTa BBEPX MO OTKOCY Ha OGepmy Kauazaa
(puc. 43, 6) nau co c60pOM CPE3aHHOrO rPyHTa BHH3Y OT-
Koca (puc. 43, 6). Cpesauublit ¢ OTKOCOB FPYHT B npouecce
NJAAHHPOBKH JlHA KaHaJa nepemMellalnT B KaBaJdbepsl M
paspasHuBaloT GyAbAO3EPOM HJH FPEHEepOM.

[Tahanuposky aHA Kanaaa cheayer BBINOAHATH GyJib-
NO3€PaMH HJIH IPeHaepoM NPOAOJbHBIM CIOCOGOM.

OTKpbiThie KaHa/Jbl OCYIIHTEJbHBIX CHCTEM, OCOGEHHO
NPOBOAAIHE W TPAHCMOPTHPYIOLLHE, ABJAAIOTCHA OAHHM H3
rJIaBHBIX JE€MEHTOB, OT HCNPABHOCTH KOTOPHIX 3aBHCHT
IPPEKTHBHOCTL AEHCTBHA BCEH OCYLIMTEAbHOH CHCTEMMI.
Kpenaenue OTKOCOB M /iHA KaHaAJa [lelaeT ero yCTonuHBbIM
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K Pas3pyweHHIO BECEHHHMH BOAAMH H MEXaHHYECKHM no-
BPEHKACHHAM.

Kpenaenue xanaaos. ITy ONepauqio BLIOJHAIT B
COOTBETCTBHH € TexHojoruen npoekra. Yrobut cospathb
yCTOHUHBHI NPOPH/IBL H COXPAHHTL Kanah OT AeOpMalHK,
YKPEIISIIOT €ro OTKOCH H JIHO.

[ToBepXHOCTH OTKOCOB MOKPHIBAIOT PACTHTEALHOH 3eM-
Nel TOAMMHOR 5—7 CM H 3aceBaldT MHOTOJETHHMH Tpa-
BaMH (AR NpPEeJOXpPAaHeHHS OT BbiBETPHBAHWA, CMbIBA
FPYHTa M 3apACTAHHS HEXKENATENbHOA PACTHTENBHOCTHIO) ]
yCTPAMBAKOT HaA MOAOLWIBE OTKOCA cTeHbl BHIcOTOH 15—40 cM
H3 NAETHS, A0COK ¥ APYroro marepHajia; yKJAaibiBaloT Ha
AHO KaHaN0Keae300eTOHHbIE JOTKH TOH JKe BbiCOTHI.

KpenuTb 0TKOCH OCYIUHTENbHBIX KaHANOB MOXHO
HECKOJbKHMH CNOCO6aMH: CNAOLIHLIM JEHTOYHLIM OJI€PHOD-
BAHHEM, OIEPHOBAHHEM HUIKHEH YaCcTH OTKOCA HJIH CIJIOL-
HBIMH [WIMTKaMH. 3aroTaBjauBaloT JIEPH B Mae, HIOHE, Hi0Je,
4 O/ICPHOBLIBAIOT OTKOCH KaHA/J0B BECHOH H OCEHbIO.
[Tepen 0AepHOBKONH NOBEPXHOCTH OTKOCOB MJIAHHPYIOT H
YBAAKHAIOT. YNOKEeHHbIH AepH TaK)Ke YBAAXKHAIOT.

[IpH CNJAOWHOM JICHTOMHOM CHOcoGe AepH KAAayT
CIJIOUWIHBIMH  NIOJIOCAMH  MEPNEHAHKYJAAPHO OCHOBAHHIO
otkoca. Bo Bpemsi 3aroToBKH J€pH HaApe3awT MNoJOCaMH
TOMULHHON, PABHONA PACNOJOKEHHIO OCHOBHOH Macchi KOp-
weil JyroBuix pacresuit, ¥ wHpuuoi 40—60 cm. [lpu
CTJOLIHOM MUIHTOMHOM crnocofe YKJAaAKH JIepH Hapesaior
npsimoyroabiuKamu 25X 40 uau 30X 50 cm # yKaaabiBaoT
FOPH3OHTAAbHLIMH PAAAMH BJOJAbL OTKOCA C Pa3bexKoh
CTHIKOB. Kpenat AepH K OTKOCY JAepeBSHHbIMH CIHUAMH
aauHo# He mednee 30 cm.

JlepHOKpOLWIKY [AJ5i OTKOCOB KaHajloB 3aroTasiHBaioT
HAa MJOWIAAfX, rjle B TPABoOCTOe JEPHHHB MpobGjajnaoTt
3nakn H Kiaepep. [lpH 3arotoBke AEPHOKPOLUKH ACPHHHY
npo6AT AMCKOBON GOpoHo# Han GosoTHOH dpesoi. [pu-
FOTOBJEHHYIO AEPHOKPOLUKY NMOrpyxawTt 6yabao3epoM-no-
rpY3UHKOM Ha nepeobopyaosanubiit arperat PIITY-2A,
TPAHCNOPTHPYIOT K KaHANy H PaBHOMEPHO pa3bpachiBaioT
no orkocy. JlepHOKpOWIKY Ha OTKOCE NPHKaThiBAIOT KaT-
KOM.

Kpendenue AHA KaHaloB NPOH3BOAAT A0WLE-
THIMH  (MJETHEBLIMH) CTEHKAMH WJIH JKeJe300eTOHHbIMH
JOTKAMH.

Jlomartyio HAK NJETHEBYIK CTEHKY Ha NOJouBe OTKOCa
YCTAHABAMBAIOT focje pa3GHBKH OCH N0 JHY KaHajaa.
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Koabsi, 10CKH HJIH XBOPOCT 3arorasiHBaloT 3abaarospe-
MEHHO.

Uro6bl aoutatast CTeHKa Obljla NpAMOJIHHEeHHa, OCb
Kanaaa pasOHBAIOT N0 BEXaM, YCTAHABJIHBAEMbIM uepe3
30—40 cm. Or Bex Ha pacCTOAHHH, PABHOM MOJOBHHE
MPOEKTHON WIHPHHB KaHanaa, no JAHy 3a6HBAIOT JIepeBsiHHbIe
KOJIbSA, 110 KOTOPHM TYrO HATATHBAIOT WHYP Aas o6osuHave-
HUSA M0J0KeHnst cTeHKH. Kosibs 3a6HBaIOT y NOAOLWBLI OTKO-
Ca Mo HATSAHYTOMY WIHYPY C COGJIOACHHEM Iara B COOTBET-
cTBuH ¢ npoekTom. Ha ypoBre nna Kawana mexay AByMms
NPOTHBOCTOAUWMMH KOJbAMH B cjayuyae HaAOOGHOCTH ycTa-
HABJAMBAIOT JAepeBsHHYy0 pacnopky. K 3aGHTHIM KoabaAm
CO CTOPOHBI OTKOCA 3ameTaloT IJIETEHb HJH CTAaBAT Ha
pe6po A0CKH TONMWKHONA 25 MM, wHpHHo#i 15—20 cm 1 npu-
AHMAIOT HX K KOJIbAM rpasuitHo-necyanod npuamon. lla-
3yXy 34 JICPHOM HJH rPABHHHO-NECYAHOH NPH3MOK 3aChl-
MalT MECTHLIM FPYHTOM. 3aTeM yKPensioT BEPXHIOI 4acTh
OTKOCA B COOTBETCTBHH C TNMPHHATHIM THIOM KPENJACHHA.

[lpn KpenseHuu NAHA KAHANOB YCTAHABJAHBAIOTCH XKe-
N€306eTOHHBIC JIOTKH, YKJA1Ka KOTOPHIX B BOAOHACHIILEH-
HbIX PPYHTAX MPOH3BOJAUTCH HA MECYAHO-TPABHAHYIO 110-
AYWKY (ocHOBaHHe).

KpenJjenne aHa H OTKOCOB K e1€300eTOHHBIMH NJAHTAMH
NPOU3BOAHTCH TAKKE 110 €100 1ebns uan rpasus. [lpu
3TOM IIBbl MEKAY NAHTAMH HE JOJKHbI NPEeBblilaTh 2 CM
HA NPAMOJAHHEHHBIX M 6 CM HA 3aKPYIJIEHHBIX ydacTKax
Kanaja.

Ha yuacrtkax, rae CKOpocTh BOjAbL Mpeshiliaer jaony-
CTHMbIC 3HAYEHHMSI JIIS1 JLAHHOTO TPYHTA, MNPHMEHAIOT
KanuTajdbHble BHAbLI KpenJieHHA rpasBHeM, uieOHem, Kam-
Hem. [lpu Kpenjenuu KamHem HCNOAL3YIOT OyJAbIKHHK,
KOTOPBIH YKAAJABBAIOT MO CJAOK MX3 HWJAW rpaBusi, HA He-
YCTOHYHBLIX rpyHTax — no caow aepua. llean mexay
KAMHAMH 3a10JAHAIOT 11eOHEeM,

[ToaowBsl OTKOCOB, NOCTOAHHO HAXOAALULHECH 101 YPOB-
HEM BOABI, MOMKHO Kpenutb (amHHamH, MNJeTHeBbIMH,
AOULATHIMH HJIH XKepAeBBIMH CTeHKaMmu (puc. 44, a).

[1pn ykaaake pawinn ux 3aray6asior 8 NOJIOMIBY OTKOCA
H NpHOHBAIOT KOJAbSAMH, CO CTOPOHBI OTKOCA 33 (aliMHy
YKJAAABIBAIOT JIEPH.

B paae cayyaes npHMEHSICTCH KPEIJIEHHE KaHaJ0B 10-
watbiMH creikamu BbicoTol 0,15—0,20 M ¢ 0aepHOBKOH
HHAKHeH uactd orkocoB Ha wupuny 0.8—1.2 m. [laacTw
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Puc. 44. Kpensesne oTkocos KaHanos:

I aaces (3anyxenwe) rpasoi: 2 — roppoacpHoBHA Kosep; J — noackHnKa
FYMYCOROTO IpynTa; 4 — ACPERSNNAR CTCHKE, @ - BHCOTa YKAAAKH TOpdhO-
AEPHOBOro KoBpa

Ji€pHA HA OTKOCE MJIOTHO YKJAAbIBAOT APYr K APYry H
KPemsiTCA K OTKOCY JIepeBSHHBLIMH CIIHILAMH.

Kpenseune ana KaHajdoB YCTPOACTBOM Ha NOAOLIBE
CTEHKH «3a00pHOrO» THNA € KeNe3006CeTOHHBIMH pPacnop-
HBIMH DAMAMH H NMJIHTAMH OCYILECTBAAIOT 110C/A€ Pa3OGHBKH
N0 OCH JAHAa KaHaja. Pambl yCTaHaBAHBAIOT CTPOro M0
IHYPY, HATAHYTOMY MO OAHOH CTOPOHE OTKOCA OT OCH Ha
PACCTOSIHHM, PABHOM IOJIOBHHE MPOEKTHON WHPHHbLI KaHasa
no any. Kene3zoGeToHHYIO paMy yCTaHABJHBAIOT TAK, YTO-
Obl BEPXHsisl TVIOCKOCTDb €€ PHIeJIsi HAXOAHAACh 3aN0MJIHIO
¢ AHOM KaHaaa. [lasi 3TOro B JErkHX rpyHTax Ha Mecre
YyCTAHOBKH paMm Monepek JHa BbhIGHPAIOT KAaHABKY.

B TsKeAbIX rPYHTaX Ha [HE KaHaja MpPeABapHTeNbHO
NOATOTABJIHBAKT MNECYAHO-TPABHHHYIO CMECh TOJIIHHOMN
7—10 cm. Ilo mepe ycTaHOBKH paM Ha WX BEPXHHH BbICTYN
H HA AHO NOACHINAKT rPaBHHHO-NECUAHYIO [OATOTOBKY,
3aTeM [PHXKHMAIOT XKeNe306€TOHHbIE TJIHTHI K CTOHKam
MECTHbIM TDYHTOM HJIH PABHHHO-NECYaHOH NPU3MOH, OT-
CHiMAaHHOM 3d NAHTaMH. Bbillie 0OTKOC YKPenasiioT B cOOTBeT-
CTBHH C NPHHATHIM THIIOM KpenJeHHsi.

[Ipu Kpensennn aHa KaHAJAOB KeNe306eTOHHHE JOTKH,
B KOTOPBIX HMEIOTCS Pasrpys3oulbie OTBEPCTHS HJH [1YCTO-
Thi, NMPEJABAPHTEJILHO PA3BO3AT NO KAHAAY H YKAaALIBAIOT
B wrabens Ha OAHON cTOpOHE Kanagaa. Pacctosinue witabe-
/i 0T GPOBKH JIOJIKHO ObiTh JOCTATOMHBIM JUIS Mpoesjia
MOHTA)KHOTIO KpaHa, a paccTOsiHHe MeX/Y UeHTPaMH 1LTa-
GesieH paBHO yABOCHHOMY BBUIETY CTpejbi KpaHa.

YKAaABIBAIOT JIOTKH MOHTAXKHBIM KPAHOM Ha MOJArOTOB-
JICHHOE JIHO KaHajaa no UHypY, HATAHYTOMY 110 OAHOH CTO-
POHE OT OCH HA PACCTOSIHHH, PABHOM MOJOBHHE POEKTHOH
INHPHHBI KaHana no any. B ravHHCTBIX TpyHTax noa AHO
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JOTKOB [OACHINAIOT rPaBHitHO-NECYAHYIO CMECh CJOEM A0
10 em. Ha necuansix (HENbAEBATHIX) FPYHTAX CMECh 110/
JOTKH HE NOACHINAIOT, HO JIHO KaHaJa BbIPAaBHHBAIOT.

C napyXHOH CTOPOHBI JJOTKOB BJOJIb KaHaJAa OTCHNAIT
rpasuino-necuanyo npusmy. [laayxy, o6Gpasyiouryiocs
MEXY MPU3IMOH H OTKOCOM KaHasa, 3al0JHAI0T MECTHbIM
FPYHTOM, KOTOPbIH YKPEnAsiior AEPHOM HJAHW TrpPaBHAHON
OTCHINKOH. 3a30p MEXY JOTKAMH JIOJKEH OuThb He Gojee
2 cMm. Ha 3akpyrsenusix KaHaja npoekTHB paauyc ao-
CTHrAeTCA MOCJHEA0BATE/bHBIM NMOBOPOTOM KaMJA0ro cJe-

AYIOUIETO 3BEHa JIOTKA HA YroJ, pacKpbiBalOWHi 3a30p

MEXKJy JOTKaMH Ha BHeuIHeH KpHUBOH He Gosee 58 cm.
ITH 3a30pbl CJACAYET 3aKpbiBaTh CO CTOPOHLI OTKOCA
nepHoM. Bepxmuiow uyacTth OTKOCAa KpPensT COrAacHo
NPHHATOR cXxeme.

B nacrosimiee spemsi Bce GOJbiLEE pacnpocTpaHeHue
HaXoAHT Ccnocob KpelsieHHa KaHaJoB TOPPOAEPHOBLIMH
kospami. [lo cpaBHeHHIO ¢ OGBIYHBIM IePHOM OHH 00J1aAa10T
NOBLIICHHOA MPOYHOCTLIO, YTO ofecneyuBaeT HX COXpaH-
HOCTb [IPH TPAHCTIOPTHPOBKE H XPAHEHHH CPOKOM 10
30 nxe#t (npu noause).

Topdoneprosbie KOBpbl BHIPAKBAIOT HA BbipaboTaH-
HOM TOopde. 3a NeTHHI CTPOUTENbHLIH NEepHOA ¢ OAHOM
MJOULAIKH MOKHO CHHMAaTh KOBphI 2 paza. OCHOBHOE Chipbe
AJIA BLIPAIIHBAHHA KOBPOB — TOP( H CEMEHA MHOTOJETHHX
TPAB, MPH 3TOM KOMIMOHEHTHI CMECH CCMIH MHOTOJETHHX
TpaB MOXHO KOMOHHHPOBATD.

TopdonepHosbie KOBpb CHHMAIOT ClEUHAJILHON MaLIN-
Ho# MCK-1 uan Bpyunylo, POBHYIO NMOBEPXHOCTH HX pa3-
pesaloT Ha nojocs (wHpHHOA 60 cM M AaMHOK 10 5 ™)
JAMCKOBBHIMH HOXKAMH, YCTAHOBJACHHBIMH Ha Tpakrope. 3a-
TEM MO0JOCH KOBPOB CKATHIBAIOT B PYJOHLI JHAMETPOM
50—60 cm. KpaHom HAM BpPY4YHYIO PYJOHBI IPY3AT Ha
TPAHCIIOPTHBIE CPEACTBA AJIA MePEeBO3KH HX Ha 06beKT. [Tpu
NepeHOCKe KOBPOB B IEHTP PYJIOHA BCTABASAIOT AEPCBAHHLIC
CTEPKHH (KOABS). ;

KoBpul yKJaaubBalOT Ha CIJIAHHPOBAHHLIE OTKOCHI.
Mexay KOBPOM H NMOBEPXHOCTLIO OTKOCA HE AOJKHO ObIThb
3a30pa, uHaye KOpHH Tpas He npopactyTt B rpynt. Koepol
YKAAABIBAIOT BPYHHYIO CHH3Y BBEpPX H NPHKPENJAsOT K
FPYHTY A€PEBAHHBIMH KOABMWKAMHK JAHHOH 15— 18 oM. Oum
NMPHPACTAIOT K MNOBEPXHOCTH OTKOCA B 3aBHCHMOCTH OT
YCAOBHH YBJAKHEHHS H MEXaHHYeCKOro cocraBa rpyHTa
38 3—6 AHeH nocne ux yKIAAAKH.
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Kpenaenne orkocos. OcHOBHOH cnocob KpenaeHus
OTKOCOB KaHAJOB Bbillle YPOBHSI BOAbBl — OAE€PHOBKA
H 3aJyXeHue TpaBamu (puc. 44).

Cnaomnas 0epHOBKA OTKOCOB OCYIIHTE/bHbLIX KdHa-
JIOB IPHMEHSIETCH B HEYCTOHYHBLIX H B MJIBIBYHHbIX TPYHTAX;
Ha Y4YacTKax C BbICOKHMH CKOPOCTAMH TEUEHHSI BOJBL; Y
MOCTOB H BOAONPONYCKHBIX TPYD; HAa KaHanaX, NPOXOASUIHX
10 HAceJEeHHbIM NMYHKTaM H napkaM. B ycTOHYMBBIX rpyH-
Tax (rJHHAX, CYMVIHHKAaX) AEPHOM KPEnsiT TOJAbKO HHXKHIOK
4acTb OTKOCA KaHaja, BEpPXHIOI0 OCTaBJAIOT [0JA MOCeB
MHOTOJICTHHX TPas.

3anyKenue BepxHeli 4acTH OTKOCOB SiBAAETCH Haubosiee
pacnpocrpaHenibiM crnocobom Kpemsienusi Kawaaos. Owo
¢noco6CTBYET YCKOPEHHIO NPoUecca eCTeCTBEHHOH CTabHJIH-
3aUHH  KaHajJoB, MNPeAyNpexaaeT 3apacTaHHEe OTKOCOB
cayuyaHHoH copHoit pacturenbHocTbio, [loceB Tpas npo-
H3BOAUTCH JHOO HENOCPEACTBEHHO HA MOBEPXHOCTb OTKO-
coB, MH60 NO NpeABapHTENbHO HAHECEHHOMY CJIOI0 PacTH-
TEJbHOH 3€MJH TOJIHHOH 5—7 cMm.

B nepsomM cayyae HAa NOBEPXHOCTh OTKOCA PABHOMEPHO
HAHOCAT oOpraHHueckHe ynobpenus (Topd, neperHos,
TOPPOKOMNOCT) HAH CMEChb MHHEpPaNbHbIX YA0OpeHHi,
IPPeKTHBHBIM CNOCOOOM 3aJYIKEHHA SABJASCTCA THAPONOCEB.
B 3ToM cayyae cemena TpaB HAHOCATCS HA OTKOCHI B CMECH
C OPraHHYECKHMH YAOOPCHHSIMH M MOJHMEPHBIMH CBS3YIO-
HUHMH, YTO NPEAOXPAHAET CeMEHA OT BHIBETPHBAHHA H CMbi-
Ba NOXKAAMH B nepuopn npopacranus. Oneit KpenaeHus
OTKOCOB [OCEBOM TPAB CBHAETE/NLCTBYET, YTO TAKOH ¢nocob
CPaBHUTEABHO Heaopor. 3aayxenne | M* OTKOCOB B cpea-
HeM He npesbiwaer no croumoctd 0,12 p., 4ro aeuwesJe,
HEM KPEIVIEHHE NEPHOM.

Ecin Ha OTKOCAxX OCYWHTEJbHBIX KAHAJNOB NPOCAYM-
BAIOTCA TPYHTOBLIC BOAbl, TO B MeCTax MNpoOCayHBaHHA
pPeKOMEHAYeTCs APeHAaXK H3 MJ1acTMaccoBblX TPyO6. 3anyxe-
HHE OTKOCOB 1eNecoo06pa3Ho [POBOJAHTL B [EPBYIO
MOJOBHHY JieTa, TPaBbl CEIOT B CYXYl0, Ge3BeTPeHHYI)
Noroay, nocje 0caakos. :

§ 26. TexHonorus u oprannsauma pabor
Nno YCTPOHCTBY COOPYEeHMH
Ha OCYWIMTENbHBIX CHCTEMAaX

B coctaB ocyuIMTebHONH CHCTEMBI KPOME BOAONPHEMHH -
KOB, NPOBOASIUIEH H PeryJIHpyIoie# CeTH BXOAAT CneHalb-
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HbI€ FHAPOTEXHHUECKHE coopyxKenus. OHu npeaHaszHayensl
AJA PEryJHPOBAHHSA BOJHONO peXHMa, MpeLoXpaHeHns
OCYIIHTEALHON CETH OT Pas’pylieHHs NPH NepeBo3Ke cedb-
CKOXO3SICTBEHHOH TeXHHMKH, a Takxke aad obecrneyeHus
paboTocnocobHOCTH CHCTEM KaK Ha OTKPBITOH OCYIUIHTENb-
HOH ceTH, Tak W Ha apenaxe. TexHosorus ycrpoicTsa
KaXX/J1I0r0 BH/AA COOPYXKCHHH HMeeT CBOH OCOGEHHOCTH H
OT/IHYHSA.

TpyGui-nepeeaant. [lpn HaawuuKM TycTOH OTKPHLITOH
OCYIUIUTE/bHON CeTH HEeBO3MOXKHO HOPMaJbHO SKCMJYaTH-
pPOBaThb OCYIUAEMbIE 3eMJIM, eC/IH Ha KaHajax HeT MOCTOB
H TpyG-nepee3fioB. B oTaeabHBIX X03ANCTBAX KOJIHYECTBO
HX COCTaBJSIET HECKOJbKO COTEH.

B 3aBHCHMOCTH OT NPONYCKHOH CNOCOGHOCTH KaHaJoOB
TpyObi-nepeesibl CTPOAT H3 GETOHHBLIX H KeAe300€TOHHbIX
Tpy6 anamerpamu 0,3; 0,5; 0,75 1 | M, ¢ uHpHHON 11poe3Ken
yacTh 4,5 M Ha y4qacTKax C 3CPHOBLIMH M MPONAalLIHbLIMH
KyAbTypamu U 6 M — Ha ayrax u nacrOumax. Tpy6u aua-
merpamu 0,75 u 0,5 M ycTaHaBiAWBaOT Ha OCYILIHTEJANAX;
anamerpamu 0.7—1 M — Ha coOHpaTensiX H MarucTpalib-
HBIX KaHajlax BTOPOro W TPeThero Nnopsakos.

Ecan no pacuery nponycknas cnocoGHocTs Tpy6 Ama-
mMeTpom | M HenoCcTaToyHa, TO CTPOAT JABe TpyOui-nepeesna
anamerpom no | M Kaxaan.

CoopyxeHne nepeessla NPOH3BOAHTCA B CACAYIOULEH
NoOCJe0BaTe/IbHOCTH: pa3paboTka KOTJOBaHa, NnoAroToBKa
OCHOBAHHA, YCTAHOBKA TPyO, 3aChiNKa Nasyx 4 Bo3BejleHHe
JIOPOKHOH HAcCLINK, 06JHIOBKA OTKOCOB BXOAHOH H BbLi-
XoaHOH vacrelt nepee3na. Pa3paGoTKy KOT/I0BaHa BeuyT
IKCKaBaTOPOM OAHOBPEMEHHO ¢ paGoTamMH 10 CTPOHTENbL-
CTBY KaHaJja.

B necyaHbix rpyHTax (OAroToBKa OCHOBAHWA He NpoO-
H3BOAHTCH — 3BeHbA TPyObl-nepee3sia ycTaHaBJAHBAIOT Ha
yTpamMOGoBaHHOM JOXKe KOoTjoBaHa. B riaMHUCTBIX rpyHTax
OCHOBAHHE N1eJ1A10T H3 NeckKa Wiau rpasus ciaoem 20—30 cm,
a B Topdax TpyObl YKJAAALIBAIOT HA JCPEBAHHBIE JEKAKH.

Ecan Bce Heo6Xxoaumbie MaTepralbl CBOCBPEMEHHO J10-
CTaBJEHbl K MECTY YCTPOHCTBA nepeesfa, 1o AN YKAANAKH
TPYO MOXKHO HCNOJbL30BATH OAHOKOBIIOBbIE 3KCKABATOPbI.
B GoabuwmucTBe Ke cayyaes paGoThl NO CTPOHUTEAbLCTBY
TPyO-nepeesios BLINOAHAET 3BeHO M3 2-—3 paboyux, B
pacnopsiKeHHH KOTOPhIX HMeeTcst OyJbao3ep ¢ NPHILEnHb-
MH CAHAMH WJIH METAJJIHYECKHM JIHCTOM ISl PAa3BO3KH
TpY6 K mecTy ykaaaku. Takoe cnennaJH3npoBaHHOe 3BCHO
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IPH HAJHYKH aBTOKPAHA HJIH 9KCKABATOPA YCTAHAB/AHBACT
3a cmeny 4—5 Tpy6-nepeesnos auamerpom 0,5 M.

[Tepeesn coCTOHT H3 OTAEJIBLHLIX 3BeHbEB TPYO, cobpaH-
HbIX 1Mo AnuHe nepeesna. Ilo Bcemy mepumeTpy B mecrax
Coe/lHHeHHst TPYyO NPOKAajAbIBAlOT ABa cjosi pyGepouaa.
Ceepxy Tpy6Gbl HACHINAIOT MHHEPAJbHBI TPYHT CJAOEM He
meHee 0,5 M. Uro6bl npesoTBpaTHTHL CNOJI3aHHE FPYHTA
B KaHaJj, ero ykJlaablBalOT ¢ 3aj0)KeHuem otkocos |:1.5
H KpensiT AepHoM. OTKOCH KaHalla | ero JIHO y TpyObi-nepe-
e3/la, Kpome TOro, YKpemisiloT KaMeHHOH OTMOCTKOH HJIH
BBIKJIA/IBIBAIOT OETOHHBLIMH NJAHTaAMH. '

[Ipn crpourenscTse TpyG-nepeessioB B KaHaiax ¢ Mo-
CTOSIHHBIM TEYEeHHeM BOJlbl KOTJOBAH OrpaXaaloT BPeMeH-
HBIMH [1€PEMbIYKAMH H OPraHH3yloT BOAOOT/IHB, NPHMEHSS
NSt 3TOFO NEPeAABHAKHYIO HACOCHYIO YCTAHOBKY.

[locsie 3aBepuieHnsi Bcex paboOT MO CTPOHTEJNLCTBY
TpyObi-nepeesia Ha €ro Npoes3xylo 4acTb HACLINAIOT rec-
Y4HO-TPaBHHHYIO cMech caoem [2—15 cM W ymJIOTHSIOT
ryceHuiiamMu Gysbiosepa 3a 2—3 npoxoaa.

Moctei. HauGonbuiee pacrnpocTpaHeHHe nNOAYHHAH
GeToHHbIE H XKeae306eTOHHbIE KOHCTPYKIIHH, KOTOpbie, Kak
IPaBHJIO, H3TOTABAHBAIOTCS 3aBOACKHM COCOGOM. 3aBO3AT
HX Ha 06beKT aBToTpaHcnoproM. Yepea BoaoOnpHEMHHKH
H KPyNHble MarucTpajbHble KaHajbl B 3aBUCHMOCTH OT ra-
OGapHTOB BOJAOTOKOB CTPOSAT OAHO- WJIH MHOTONpPOJETHBIE
MocThl. OCBOGHO CTPOHTENLCTBO MOCTOB Ha CBaMHBIX ONO-
pax ¢ nponeTaMmu 3 nycroresbix 6JoKkoB. [LiuHa nposeTos
4 u 6 M, WHPHHA Npoe3Kel yacTH 7 M.

HauGonee Ttpynoemkoit onepauueit npH BO3BelCHHH
MOCTa siBAsieTCsl 3a0UBKa CBaH, KOTOpasi 0COGEHHO YCJIOXK-
HAETCA TMpPH MNPOH3BOACTBE pabGoT B TrJAHHAX, MeCKax-
NJALIBYHaX H FPYHTax ¢ NPHMEChbio rpaBusi ¥ ranbku. [Ipu
CTPOHTE/NbCTBE MHOrONPOJIETHOrO MOCTa CHavyaga CTPOAT
fIepBbiii NPOJIET, 3aT€M Ha TOTOBYIO 4aCTh MOCTAa YCTaHaB-
JHBAIOT KPaH H BEAYT MOHTaX CJAEAYIOUlero npoJaera.

[Tocae ycraHOBKH GJIOKOB MPOJIETHOrO CTPOCHHS HAa
OMOPbl MOHTHPYIOT NEPHALHOE Orpa’KAeHHe H YyCTPAHBAKOT
UEMEHTHO-0ETOHHO® MOKPLITHE NMPOe3KeH YacTH.

MocTt crpouT Opuraaa u3 5—6 yesoBeK ¢ NOMOUIBIO
aptokpana. [logbesaubie nyTH AJasi CTPOHTENLCTBA Me-
JIHOPATHBHBIX OOBEKTOB CTPOSAT C MAKCHMAaJAbHbIM HCNOJb-
30BAHHEM MECTHBIX CTPOHMTE/NbLHBIX MaTepuaJos. [locras-
J€HHBIH aBTOCAMOCBAJaAMH B JIOPOXKHYIO HACHIlb TPYHT
paspaBHHBAIOT OyJblO3epaMyu WJIH rpefjiepaMu H ynJjot-
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HSIOT NPHIENHBIMKM KaTKaMH. ToalllHHa yIVIOTHAEMOIo CA10s
15—20 cm. J1oposKHOe MOKPbITHE YCTPAHBAKOT H3 rPaBHIHO-
necuanblx cmecein toauuHon 12—15 cm. [losoTHo aoporu
NAOAMKHO ObiTh XOPOLWIO CNPOMHIHPOBAHO, @ IIPHAOPOXKHbIE
KIOBEThl COEJMHEHbl ¢ OCYLIHTEALHOH CEThIO.

Wmo3w. [llaw3oBanue WHPOKO NPHMEHSAETCHA Kak Ha
CAMOTEUHONH OCYIUMTENbHOH CEeTH, TaK M Ha CHcremMax ¢
MexaHuueckum soponoabemom. LLLmo3s — 570 npenmyiie-
CTBEHHO ABYXCTBOpUYAThbie BOPOTa, 3aKpelvieHHbie Ha Bep-
THKAAbHBIX HaBecax B GeperoBbix ycrosix. Ha camoreuynon
OCYIIMTENbHOMH CeTH WJI03bl IPEAOTBPAINAIOT NOCTYIIEHHE
BOAB B OCYUIMTEAbHYIO CeTb B MEPHOA HE3HAUHTEJIbHOTO
MOAHATHA TOPH3OHTOB B BoAoNpHemHHkax. Ha semiinx
C MEXAHHYECKHM OCYIIeHHEeM ULI03bl, Kak [IpaBHaoO, CO-
BMELUEHbI C HACOCHBIMH CTAHUHAMH, HO HHOrAA MOCTPOCHBI
B OT/AJIeHHH OT HHX, B TeJie AamMbul. B 06oux caydasx oHH
HMEIOT LILUTHl ¢ PeeYHbLIMH HJIH BHHTOBBIMH NOALEMHHKAMH
H OTKPLIBAKWOTCH 10 Mepe HeOOXOAHMOCTH.

CmotpoBbie Koaoaubnl. MX KOHCTPYKUHMIO BbIGHPAIOT
B COOTBETCTBHH C THNOBBIMH MPOEKTAMH B 3aBHCHMOCTH
OT Ha3HauyeHus, riayOHHBI YKJAAJKH KOMIEKTOpa W BHICOTHI
nepenana.

Kak npaBuao, KOJOAUB CTPOAT M3 KeAe306eTOHHBIX
KoJel aHameTpom | M, KOTOpbieé yCTaHABJIHBAIOT Ha le-
MEHTHOM pacTBope AaA obecneyeHusi repMeTHYHOCTH H
NpeAOTBPALLEHHS NONAAAHHS B KOJIOJELL rPYHTA C NOBEPX-
HOCTHBLIMK BOJAAaMH. D70 Haubosiee coBepllIeHHas KOHCTPYK-
ILHS, NOKA3aBluas XOPOLHe Pe3yabTaThl NPH IKCIIyaTaluHH
TaKHX KOJOALEB.

JlocTaBKY KOJIEl W APYrHX MaTepHasoB, HCNOJb3YeMbiX
JJist YCTPORCTBA KOMIOAILEB, TPOH3BOAAT CTPENOBBIMH CaMO-
XO/AHBIMH KpaHami o0OUIero Ha3HaueHHs. ITH KPaHbl MOTYT
6bITh MHEBMOKOJIECHBIMH, TYCEHHYHBIMH, HA CNEUHAJIbHOM
LIACCH.

Paspa6oTKy rpyHTa AAsl YCTAHOBKH KOJOANLEB BbINOJ-
HSIOT OHOKOBIIOBBIMH 3KCKaBaTOpaMHu, 000Py/0BaHHBIMH
obpathoi jaonatoit. Kosbla ycTaHaB/AnBAIOT C MOMOUILIO
CAMOXOAHBIX KPaHOB, 3acChiMaloT rpPyHT OyJbao3epam.
Yactb paboT, TAKHX, KAK MOACHINKA FPYHTA, LIEMEHTHPOBA-
HHe CTHIKOB M TPYyO, BLINOJHSAIOT BPYYHYIO.

B Hacrosiuiee BpeMs OCHOBHAsi 4acTb FHAPOTEXHHUE-
CKHX COOPYXXEHHH B MEJHOPATHBHOM CTPOHTENbCTBE Bbi-
MOJAHAETCH 10 THNOBLIM NPOEKTAM C MPEeHMYULECTBEHHBIM
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12, Tunosme KOHCTPYKUMN YCTHEB KOMIEXTOPOR

Mepenan
(pa3nocrh
OTMETOK Mh33 OHCTPYRUHA KPeIICHUA
Yerue Twn yeThenof SRR Kt:manap &
TpyOu W aua
Kanaaa), cu
C keaeaoGeron- YK-1J1 40 bes kpengaenna numneH
HBIMH OFOJOBKaMH HACTH OTKOCA
YK-laJl 40 Kpemienuwe wixued va-
CTH OTKOCOB 20ULATON 38-
GopHOA CTEHKON
bBes oronoska YK-21 40 Kpeivierie kel va-
CTH OTKOCA Kanana
YK-2aJl  40—80 To xe
YK-26J1 90100 B

HCTIONL30BAHHEM THIOBBIX HJH CTAHAAPTH30BAHHLIX 3J€-
MEHTOB H KOHCTPYKUHH.

Ycresn. HaubGonee pacnpocTpaHeHHbIMH IHAPOTEXHUYE-
CKHMH COOPYAKEHHAMH HA AAPEHAKHBIX CHCTEMaX ABAAIOTCH
YCTbAl, THIOBLIE KOHCTPYKIHH KOTOPbIX AaHbl B Taba. 12.

CBoOoaHLIH COPOC APEHAKHON BOJbI H3 YCThA OCYLILECT-
BJAAETCA H3 HHIKHEH KOHIEeBOH TpyObl, YCTAHOBJEHHOH He
ke 25—30 cM HaA ypoOBHEM BOALI B BOJAONPHEMHHKE.
s KOHTPOAst HAa GETOHHBIX CTEHKAX KaXA0ro yerbsi 060-
3HAYalT €ro NOpPAAKOBLIH HOMEP.

JKeneszoGeToHHble YCTbs 3aKPbITHIX KOJMIEKTOPOB CJle-
AYCT BBINOJHATL B BeCEHHee BPeM#A, KOrAa [POHCXOAHT
OKOHYATEJbHAs NOACNKA 3aJ0KEHHOH CHCTEMBL.

§ 27. NMpoM3BOAHTENLHOCTL MALIMH
Ha CTPOMTENLCTBE KAaHanos

[IpoH3BOAHTENBHOCTD 3eMJIEPOHHBIX MAallWH onpeje-
asercst 00bLeMoM paboThl, BLITOJAHEHHBIM B €AHHHLLY Bpe-
MeHH (u4ac). OH Bblpa)kaercsi B HATYPAJbHbIX €IAHHH-
Hax — m>, M. |

B CCCP ae#icTBYIOT nporpeccHBHbie NPOH3BOACTBEH-
Hbie HOPMbl BbipaOOTKH MAllIHH, COCTaBJAEHHbIE C YYETOM
NepeloBod TeXHHKH U TexHosorun. BoipaGoTko# HasbiBaeT-
¢ 00beM paboT, BHINOJHEHHbI MALIHHON 33 OnpeieIeHHOEe
ppeMsi (CMeHy, roj).
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Hopma spemenu maiwunnsl (Hap ) — 970 Bpems, 3a-
TpauHBaEMOe /LISl BBINOJAHEHHA eJuHHIb o6beMa pabor.

Hopmoii  sbipaGotkn  mawunbl  (Ha.w) HasbiBaercs
0GOCHOBAHHBIA H THPEKTHBHO yTBEPKACHHBIH 00beM pabor,
BHINOJAHACMBbIH 32 €IHHHILY BpPeMeHH (4ac, cMeHa, MeCsll,
roa).

3nauennsi Hgpu ¥ Hiuw 06paTHONPONOPUHOHANBHDI
Hsp.u= l/Hnu—-:‘ l/n.

B 3aBHCHMOCTH OT YCJIOBHH BbinoHeHdsi paboT pas-
JHYAIOT TEOPETHUYECKYIO, TEXHHUYECKYIO H IKCIyaTauHOH-
HYIO [IPOH3BOAHTENBHOCTL MALIHH.

JTeopeTnyeckan HNPOH3IBOAHTEJIBHOCTb — 3TO
yC/OBHAs 4acoBasi BbIPaOOTKAa, KOTOPOH MauinHa MOXeT
JAOCTHTHYTb B HOPMAaJbHLIX YCAOBHSX PabOTH NPH pacuer-
HbIX pabo4yHX CKOpPOCTHAX.

TexHHYeCKas _NPOHIBOAUTEALHOCTH — HAHGOJb-
Hiasi BO3MOXKHAA MPOH3BOAMTENbHOCTH MalIWHBI 33 4ac
HelpepuIBHOH paboThl B onpelesienHbx ycaosusax. Orau-
YaeTcs OT TEOPETHUECKOH TeM, 4TO B HEH YUYHTHIBAIOTCH
cBoWcTBa rpyHTa, (opmbi W pa3mep 3abosi, B KOTOPBIX
HCIOJAL3YeTCA MallHHa,

JKenAyaTauHoOHHON HaspiBaeTcA cpeanss ak-
THYECKAsA NPOH3BOAHTENBLHOCTD MALLMHbI NIPH paGoTe B KOH-
KPeTHBIX YCJAOBHAX € Y4eTOM HEeH30eXKHBIX MpocToes
M,=11,-K,, rae [1, — texHHueckasn MnpoH3BOAHTENbHOCTD;
Ky — KO3(hdHUHMEHT HCNOJb30BaHUS MAlIWHBI 33 pac-
cMaTpuBaeMblit nepHoa  (BKJAKOYAA BpeMsl Ha PEMOHT,
CMa3Ky, NPoCcToH H T. 1.).

AKCNAYTAUHOHHHAA MPOH3BOANHTENBHOCTL HCMOJIb3YeT-
csl NpH IVIaHHPOBAaHHH 3eMjaepoiHbix pabor, BbiAaue
NPOH3BOACTBEHHbIX 3allaHHH IKCKABATOPHBIM OpHrafam.

PasHulla 3HAYCHHH TEXHHYECKOH H IKCTIyaTallHOHHOH
NPOH3IBOAUTENBHOCTH 3€MJePOHHBIX MallHH OOYCJHOB/H-
BAeTC Heu30exKHbIMH MepepbiBaMu B paboTe MallHH.
Koadduunent ucnoapzosavus paGouero spemend (Ku)
MAlUHH H MEXaHH3MOB YCTAHABJWBACTCH HA OCHOBAHHH
aHa/Au3a pexuMa HX 3IKCHJyaTaudH, fpHYeM 3HaueHHe
Ky 3aBHCHT OT paccMaTpuUBaeMOro oTpeska BpeMeHH (uac,
CMEHa, Mecsill, rojll), Tak Kak HeKOTOPbi¢ KaTeropuu npo-
CTOEB XapaKTepHbl TOABKO AJf ONpeAesIeHHbIX NePHOL0B.
PaccuuTbiBaerca on no gopmyae Ki,=1./f, rae . — dpak-
THYECKHe 3aTpaTbl BPEMEHH HA UYHCTYK) 9IKCKABAUMWIO, 4]
{ — obuiasi MPOAOJIKHTEAbHOCTh CMEHDI, Y.
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CMmeHHast NPOH3BOAHTEALHOCTb OIHOKOBUIOBOTO IKCKA-
Batopa onpeaeasercs 1o gopmyae Il = (3600q-K,-t)/
({u-Kp) m7/emeny, rae Tle, — 3kenayatauMoHHas NpPOMs3-
BOJHTENBHOCTL B ONPEACJAEHHBIH [1E€PHOL BpeMeHH, M’
{ — NPOAOAKHUTEJNBHOCT HHKJAA paboThl 3KCKaBaTopa
B 3aboe, ¢; K, -— KO3(OHUHEHT HANOJHEHHS KOBLIA
rpyHTom; K, — Ko3(ppHUHeHT, YUHTHIBAOWHKHA yBEIHUCHHE
o6bema FPYHTa BCAEACTBHE 'PasPHIXICHHS, § — CMKOCTH
KOBUIA, M”,

Koapduuuenr nanoanenus kopwa (K,) — 310 orHo-
iweHne oO6beMa Pas3pLiXJAEHHOro rpyHra, HabpaHHOro B
KOBUI, K €MKOCTH KoBuia. OH 3aBHCHT OT KOHCTPYKUHH
KOBIIA M YCAOBHH paboThl SKCKapaTopa.

3nauenue koapbuunentor K, u K, npusenenst 8 taba. 13.

[Mpu noacuere NPOH3BOAHTE/IBLHOCTH KaHaloKoNaTeaeH,
KpOMe 3aTpaT BPEMEeHH Ha OCHOBHbIe PaGoThl, YUHTHIBAIOT
3aTPAThl BPEMEHH HA OYHCTKY W PEry/JHpOBKY OpYyAHS.

[TpoH3BOAHTENLHOCTE KaHaJOKONATeNs 3a 4ace, M7,
onpepeasierca no ¢opmyae Il,=60LK,/[n(L/v+I+
+p+c¢)+T], rae L — aauna kanana, m; Ky — koapdu-
IIHEHT HCNOAB30BAHHSA KAHAJNOKOMaTeNd M0 BpeMeHu;
U — CKOpPOCTb [ABHKCHMA arperarta, M/MHH; [ — npoao-
AKHUTEJBLHOCTb MOBOPOTA KAHAJNOKONATENs, MHH; P —
NPOAOIKHTEABHOCTL PEryJHPOBKH IyOHHBI KONaHHS NPH
pabore, MHH; C — NPOAOIKHTENBHOCTb YCTAHOBKH OPYAH#
H CHENKH €ero cO BTOPbIM TPAKTOPOM, MHH; n — HHCIO
npoxoaos; T — NpoaoJIKHTENLHOCTL Nepee3ioB ¢ KaHaaa
Ha KaHaj, MHH.

Yr1006bI NOOGHTHCA BBLICOKOH MPOH3BOAHTENLHOCTH KaHa-
JIOKONATeNeH H SKCKaBaTOPOB NPH CTPOUTEALCTBE MEJHOpa-

13. 3uavenun xo3pduuneHToB Hanoanenus xoswa K, W paspuxienusn
K, £a8 pasauunbiX Kareropuit rpysra

Kateropus K K

At : aonarul Aparaafina

| — cynecuauulif Ipynr 1,0—-1,09 095—1,02 080090
| — topd ¥ pacTHTEALHBLIA

CPYHT 1L13—115 115123 1,00—1.22

Il — cpeaunit CyranHox 1,14—1,16 1,05—1,12 0,90—1,00

[l TAXKeALR CYTAHNOK LIS—1LI7  1,00—-1,18 098108

IV~ rauna taxenan 1,16—1,28 130142 1,18—1,26
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THBHBIX CHCTEM, HeOOXOJHMA YeTKasi OpPraHHu3alus Tpyaa
W TIPUMEHEHHE MPOTPeCCHBHOH TEXHOJOTHH.

OCHOBHBIMH NYTAMH NOBLILUCHHS NPOH3BOAHTENILHOCTH
3eMJIePOHHBIX MALIHH ABJIAIOTCH: NOBbILIECHHE KOIDDHUHEH-
T4 HCNOJb3OBAHHS MAIUIHHBI B TEUEHHE CMEHbI, JIHKBHAAUHA
OPraHH3alMOHHBIX H TEXHOJOTHUYECKHX NepepbiBOB, MHOTO-
CMEHHOCTbL paboThi, NMOBLILIEHHe KBAJH(PHKALHH MalHHH-
CTOB, JHMKBHAAUHUS CE30HHOCTH B paboTe MallWH, MNOA-
AEPIKAHHE BbLICOKOTO TeXHHYECKOI0 COCTOAHWSI MalllHH.

Konrpoastinie sonpocs

. C 4ero HAYHHAKT CTPOHTEALCTBO OCYMIHTEALHBIX CHCTEM?

2. Kak ocylnecTBafioT CnpAMACHHE pycaa PeKu?

3. B Kakux cayuasx MNPOM3BOAAT BHINPABHTENLHHE paboTH NpH
PCryAHPOBAHHH BOAOIPHCMHUKOB?

4. Kaxkue puant paboT NpeAlecTBYIOT CTPOHTEALHONH pasbuske?

5. Jlas uero npou3BOAAT MAAHHPOBKY AHa Kauajaa?

6. Kak Kpensitest OTKOCH OCYWHTEeAbHBIX KaHaaos?

7. KaK pasanualorcs SKCKanaTopu no suay pabdouero oGopyaoBanmun?

8. Kakre cyumlecTsyiorT THIL IKCKABATOPHLX 3a00€8 W HX pasanuus?

9. Yem onpeaeasercs paunosaabias suicota 3abosn?

10, Kakne CHCHHANHZHPOBAHHLWE MAWHHLL HCHOALIYIOTCH I8 11PO-
KJAAJIKH Kanaaos?

11. Kak pacnoaaraiT OCYUHTeNbHHE KAHAAN N0  OTHOUICHHIO
K HANPABACHHIO ABHKCHHA FPYHTOBHIX BOA?

12. OcHoBHBE COOPYKCHHA Ha OTKPMWTOR OCYUIHTEALHOR CeTH.

13. Yto aoakeH CAeAaTb MAMMHHCT MAPH OKOHYAHMKH paboThl Ha
IKCKapaTope?

14. Yro Takoe HOpMa BuIpaGOTKH MAlMHLL H OT HEro OHa 3aBHCHT?

15. Kak npoH3BOAHTCH BHEMKA rPYHTA, KOIa WHPHHA Kavaiaa npe-
BOCXOAHT Pajnyc pesalns IKCKasaTopa?

16. Kak BeAyT CTPOHTEALCTBO KAHANOB B HEYCTOHUHBHX (ONAbIBAKW-
WHX) BOAOHACHIEHHMX FPYHTAX?

17. Kakaa nanbosiee pauHoOHaALHAN OPrann3anun pabor HpH HCNoAb-
30BAHHH Kauajokonareaeci?

18. Kakue OCHOBHBIE HEAOCTATEH OTKPHITOH OCYWHTEALHON ceT?

FrNMABA 6

TEXHONOIUA U MEXAHM3ALUMSA
CTPOMUTENBCTBA APEHAXKA

[Tpoiecc cTpouTeNbCTBA 3aKPLITOrO APEeHaka COCTOMT
H3 OCHOBHBIX W BCHOMOrateabHbiX onepauni. OcHoBHbIE
ONEpPALHH BKJAKOYAKOT paspaboTKy TPaHIIeH WJIH (eaH Ha
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33/1aHHYI0 PYGHHY C NPOCKTHBIM YKJAOHOM, YKJAAAKy JApe-
HaX)HbIX TpY6, 06epTKy HX 3PM, coeilHHEHHE APEeH C KOJ-
JEKTOPOM, MEPBHUHYIO MPHCHINKY ApeHa)KHbIX TpybGonpo-
BOJOB TYMYCHPOBAHHBIM TPYHTOM, KOHTPOJIb KayecTsa
cTpouTesbeTBA. BenomorarteabHbie onepauud noapasie-
JAI0TCHA Ha MNOATOTOBHTEJbHBIE H 3aK/JIOUHTEbHbIC. flo.u-
FOTOBHTEJIbHbBIE ONEpauHH BKAKOYAKWT BbLIHOC B HATYpPY
SAEMEHTOB npeuamuoﬁ CeTH, MOATOTOBKY TPpacC H YCTAHOB~
Ky KOMHPHOFO TPOCCd. 3aKMOUHTENbHBIC ONepPalHi BKIIOYAIOT
00paTHYIO 3acbLiNKy TpaHiied W pas3paBHHBAHHE IPyHTA.

§ 28. Cnocobbi cTponTensCcTBa ApeHama

B npakTHke CTPOHTENbLCTBA APEHAXKA NPHMEHSIOT TPH
TEeXHONOTHUECKHX cnocoba: TpaHWeHHblH, Y3KOTpaHiueH-
HBIH H GecTpaHue HblH.

Tpaunweitnsit cnoco® xapakrepusyercs pa3paboTKoH
TPaHiIeH NPAMOYTIOJLHOTO HAH TPpaneleH1aabHOro CeYeHHs
wrpHHoH 40—50 cM H YKIAAKOH ApeHaKHbIX MaTepHasos
Ha [IHO TPaHIIeH C NePBHYHON NPHCHINTKOH H OKOHYaTEJILHON
3aCLINKOMH.

YakoTpanwehHuol#t cnocob CTPOHTENLCTBA
ApPEeHaxa OTJHYAeTCs OT TPAHIWEHHOr0 YMEeHbIUeHHOH (K-
pHHON OTpbiBaeMO#i TpaHwed, pasHo 12—35 oM.

becrpanwefinp#ii cnocob oriinyaercs oT AByX
pPaccMOTPEHHBIX Bbillle TeM, YTO ApeHaXkHble TPyObl yKia-
AbIBAKOTCA B WEAb, KOTOpasi BpeMmeHHO oOpasyercs 3a
CUeT YIJIOTHEHHA TPYHTA. ITHM Cnoco6OM CTPOUTCA H He-
MaTepHaibHbli ApeHax (Kporossii). Ilpu npoxose 8 rpys-
T€ HOMXKAa C NPHKPENJIeHHBIM K HeMY JIpeHepoM (CTaabHbIM
IUHJHHAPOM WJH KOHYCOM) B TPYHTE CO3]aeTcs ieib —
KPOTOBHHA — HA ray6GHHe npoxoaa ApeHepa.

B menHopaTHBHOH NpakTHKE LWHPOKOE pacnpocTpane-
HHE MOJYYHJ TpaHuledHbil cnocol6 CTPOHTEALCTBA jpe-
Haxa. B nocaeanue roanl BHeapseTcsi GecTpaHiLeHHbIH
cnocob, paspaboTaH APEHOYKAAAYHK AAs  YCTpPoHCTBA
ApeHaxa y3KoTpaHWeHHbIM cnocobom.

Jlna CTPOHTEALCTBA 3aKPLITOrO Apetazka TpaHeHHbM
cnocob0oM npeaHa3HaueH CepHHHLIH 3KCKaBaTOP-APeHO-
ykaaayuk IDTI-202A; y3koTpaHweHHbIM — SKCKAaBATOP-
apesoykaaaunk ITLL-2010.

Jas yerpodictBa ApeH M3 naacTtmaccoBuix TpyG Gec-
TpaHWenHbIM Coco60M NPUMEHRAIOT ApeHoyKAayuk M -4
B KoMmnJekrte ¢ tarayom MJI-5, B nepcnektuse O6yayT Hc-
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M0Ab30BaTh  YCOBEPUIEHCTBOBAHHBIH  JIPEHOYKJAAAUHK
MI-12.

Kaxabi# H3 Tpex BbllIeNnepeyHcJaeHHbIX TEXHONOrHYe-
CKHX CMOCOGOB CTPOUTE/ILCTBA [IPEHAXKa HMEeT Olpe/ie/ieHHbie
NPEHMYLIECTBA W HELOCTATKH.

Tpauwefinbih cnoco® nO3BOJASIET PaCWUPHTL (POHT
paboTr no CTPOMTENBCTBY 3aKPHITOrO APEHaXka B PPyHTaX
C pasMepaMH KaMeHHCTbIX BKJueHHH a0 30—35 om;
obGecneunBaeT peasibHylo BO3MOXKHOCTb HCTIPABJAEHHSA BPYY-
HYIO HETOYHOCTEH H OWHOGOK B BbIAEPIKHBAHHH NPOEKTHOM
rAyOHHBl H VKJAOHA AHA TpaHlUieH; AAeT BO3MOMKHOCTbL HC-
NoJb30BaTh MNOJYyMEXaHH3HPOBAHHbLIE CNOCOOL  3aUHTH
APEHAXNHOH NHHHH OT 3aUJICHHSI ¢ HAHMEHbIIHM PAacXoA0M
(pHALTPYIOHX MATEPHANOB.

OCHOBHBLIM HEJOCTaTKaM TpaHlueiHoro cnocoba
CTPOHTENLCTBA JIPEHANA CJAELYeT OTHeCTH TNOBpeXKAeHHe
[JOAOPOAHOrO CJIOS NOYBLL NPH YKAAAKE APEHAXa B UIH-
POKYIO TPaHLWICIO; 3HAYHTEAbHBIH O0beM 3eMisiHbiX pabor;
CHAOKHYIO KOHCTPYKUHIO pabGouero o6OpYyAOBAHHSA APEHO-
YKAAJOYHbIX MAWHH; OOJAbIIYIO AOMIO PYYHOrO Tpyla B
npouecce yKAaakd ApeHa)KHOH JHHHH, TPYAHOCTH BBINOJ-
HEHHst paboT B HEYCTOMUYHBBIX MPYHTaXx,

[IpumenenHe y3koTpaHileiHoOro cnocob6a CTPOHTENb-
CTBa JApPeHa)ka Mno3BOJSIeT 3HAYHTEJNbHO YMEHbIIHTb
HEOCTATKH TPaHWeEHHOro cnocofa W COXPaHHUTh BH3Yalb-
HblH KOHTPOJb KauyecTBa YKJAAAKH APEHAXKHOH JHHHH.

K nepocratkam yskoTpaHiueiHoro cnocoba CTpouTeib-
CTBA JPEHAKA OTHOCHTCH CAOXKHOCTb HCIPABJECHHS OLIH-
60K, JONYIUIEHHBIX B MNPOLECCe YKAANKH, OrpaHHUYEHHbLIE
YCJAOBHA [PHMEHEHHA — B  MHHEpaJbHBIX rpyHTax 06e3
KAMEHHCTBIX BKJIOYEHHIT H GECHHCTBIX TOppAHNKaX.

bBecrpanweinbit  cnoco6 WMmeeT pHA  NPEHMYLLECTB:
BO3MOKHOCTb YKJIA/IKH APEHAKHBIX JJHHHH HA NOBLILICHHBIX
pabouHX CKOPOCTAX APEHOYKJAAOYHLIX MALUIHH H MHHH-
MaJibHYIO NMOBPEXA4eMOCTb FYMYCOBOIO FOpPH30HTa B NpO-
uecce crpoutenbcrsa. K Hegocratkam GecTpaHiuedHOro
cnocoba caeyeT OTHECTH OrpaHHYeHHbIe YCAOBHS NPHMEHE-
HHA 6e3 AONOJAHHTENbHOR NPHCBINKH, OTCYTCTBHE BH3Ya/b-
HOTO KOHTPOJIS 3@ KaYeCTBOM YKJIaJIKH TPYO H HX BO3MOMKHBIMH
NOBPeXKACHHUAMH, [PAKTHYECKH BBLICOKYIO CJOXKHOCTL B
BLINOJAHEHHH PaboT 10 3awure TPYO (HIALTPYIOUIHM
MAaTePHAJOM H UX MPHCHINKH.

HezaBucumo or TexHoJaorwueckoro cnocoba, npouecc
CTPOHTENILCTBA JIPEHAXKA COCTOHT M3 OCHOBHBIX H BCAOMO-
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rateabHbiX onepauni. OcHosHble ONepauHu BKIOUYAIOT
pa3paboTKy TpaHWeR WAH ULeAH Ha 3a0aHHYIO FAyOHHY
C MPOCKTHLIM YKJIOHOM, YKAA/KY JIPEHaKHbIX TPYG, 3alUHTY
TPYO GHALTPYIOIHM MATEPHANIOM, COEAHHEHHE IPEH ¢ KOJI-
JACKTOPOM, MEPBHYHYIO TNPHCHINKY ApPeHaXKHBIX Tpy6o-
NPOBOAOB ryMyCHPOBAHHBIM TPYHTOM, KOHTPOJbL KauecTsa
CTPOHTENLCTBA.

K scnosozareabnoix onepauusiM OTHOCATCH NOArOTO-
BUTEJbHbLIC W 3aKTIOYHTENbHBIE paboThl: BLIHOC NpoOeKTa
B HATYPY, NJAHHPOBKA TPACC IPEH H KOJMJAEKTOpoB, o6par-
Hasl 3aCHiNKa TPaHWeH, CTPOHTEALCTBO MMAPOTEXHHYCCKHX
COOPYKEHHH HA KOMJNEKTOPHO-APEHAXKHOH CeTH.

§ 29. BolHOC M 3akpenneHwe B Hatype

INEMEHTOB APEHANHOW CeTH

BaKHbiM 3TanoM B MOAroTOBKE CTPOMTEALCTBA 3aKPhi-
ThIX APEHANHLIX CHCTEM SIBJAAETCH BHIHOC B HATYpy ocei
BOJOTOKOB, KAHAJ0B H OCHOBHBLIX COOPYXXEHHH ¢ 3aKpenJe-
HHEM HX HA YY4CTKE B MJAHOBOM H BBLICOTHOM [OJOXEHHH
COOTBETCTBYIOUIHMH reo/Ie3HYECKUMH 3HaKaMu. Itu palo-
Thl OOBIYHO OCYULECTBAAIOTCH C HPHUBAEHECHHEM HA A0r0-
BOPHBIX HAYaaax NPOEKTHO-HILICKATEAbCKHX OPraHH3alHi.

BuiHOC IpoeKTa B HATYPY NPOH3BOAKTCH B COOTBETCTBHH
co CHull H1-2-75 «I'eonesnveckne paboThl B CTPOHTENb-
cTee» u aedcreylomer «MucTpykuneil no suinocy B HaTypy
(IPOEKTOB OCYLIHTEAbHBIX CHCTEM»,

B coorBeTcTBHH ¢ NPOEKTOM TOUKH Hauyaaa, KoHua
H Yyrji0B MOBOPOTA OCHOBHBIX KaHaJM0B, OCH COOpPYXeHHH
Ha MECTHOCTH 3aKpenasiorcs 3nakamu. [1o ocHoBikIM BOJLO-
TOKaM H KaHanam u4epe3 Kamxable 2—3 KM BHe oceft ux
TPace YCTAHABJAMBAKT [MOCTOSIHHbIE TPYHTOBbIE pelepbl
H uepe3 KaAbii KWJOMeTP 3HAKH BPEMEHHbIX penepos,
KOTOPbie He3aBHCHMO OT paccTosiHua Ao Ganxaihuero no-
CTOAHHOTO penepa ycraHaB/AMBAOTCH B npejenax CTBOPOB
KPYMHBIX FHAPOMENHOPATHBHBIX COOPYKEHHH.

B npouecce pasbuBKH NHKeTa)Ka HAa MECTHOCTH OT-
MEYAIOT MECTONOJIOKEHHE YCThEB KOMIEKTOPOB, BAAAIONIHX
B KaHajbl, OCH COOPYKCHHH Ha KaHaaax; 3akpenasiorcs
peryiupyemMble y4yacTKH BOAOTOKOB, HA KOTOPLIX MecTa
OBOPOTA (PUKCHPYIOTCH 3HAKAMH JICTAJILHOH pPa3OHUBKH.
Boinecennbie B HATYpy CTBOPB  I'MAPOMEJAHOPATHBHBLIX
COOPYKEHHH 3aKPenJasiioT Ha MECTHOCTH CTBOPHBIMH 3Ha-
KaMH.
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[Tocae OKOHHAHHS Teofle3HUecKHX paboT 3HAKH, (PHKCH-
PYIOULHE HA MECTHOCTH MECTOMNOJOKCHHE KaHaloB W CO-
OpPYAKEHHIN, NPOCKTHAA OPraHH3alWsA nepeaaert 1o akry
MEAHOPATHBHO-CTPOUTEAbLHON  opranusaunu  ([IMK).
K akTy npuaaraiorcs naan cucrembl B macwmrtaGe 1:2000
CO CXEMOW PacCnoJOXKCHHS BCEX 3aKPereHHbIX TOuHEK,
BE/LOMOCTb 3aKPEIJICHHBIX B HATYPE COOPYKEHHI H KaTanor
oTMeToK penepos. [locie craun JOKYMEHTAUHK OTBETCTBEH-
HOCTH 33 COXPAHHOCTH 3aKPEMVICHHBIX B HATYpe 3HAKOB
HECET MEAHOPATHBHO-CTPOHTEAbLHAN OPraHH3auHs.

TpaccHpoBKa ApeHaxHOH CeTH, T. €. JeTajbHad pas-
OMBKA M 3aKpenJeHHe Ha MECTHOCTH MapaMerpoB KoJ-
JCKTOPOB H APEH OTHOCHTEJBHO OCHOBHBIX OCel pasGHBKH
MPOH3BOAMTCS NEPe/l HAYAJNOM APEHaKHLX paboT crenna-
AHCTAMH MEAHOPATHBHO-CTPOHTCALHOR OPraHH3aluy HJH
reO/le3HCTaMi TONOrpauICCKHX OTPAAOB MPOEKTHO-H3bI-
CKATeALCKHX opranusauumi. B npouecce TpacCHPOBKH
BLIHYAKJICHHBIC OTKJAOHEHHA OT NPOEKTa COrIaCcoOBLIBAIOTCA
C FJIABHLIM HHKEHEPOM.

Pa6oTsl N0 BLHOCY NPOEKTA B HATYPY H CTPOHTEALHOH
TPACCHPOBKE APeHaXka He JOJMKHbLI BITOJHATLCA ¢ 6OJib-
UM  paspuiBoM BO Bpemend. Ocoboe BHHMAHHE [PH
TPACCHPOBOUHBIX PaboTax MOJKHO YALHATLCH TOUHOCTH
YBA3KH APEHAKHOH CHCTEMBI C TOCTOAHHLIMH HJIH BPEeMEeH-
HuiMi penepamu. [IpoexTHpoBaHHe HaA MECTHOCTH KOJJCK-
TOPOB M JAPEH NPOH3BOAAT A0 Hawana ApeHa)KHbix paboTt
H 00A3aTeNABHO YBA3LIBAIOT 110J0KEHHE OTAAbLHLIX KO-
JAeKTOPOB H JIPEH € OTMETKAMH PernepoB, MarucrpajibHbiX
HAH NPOBOASAILHX KaHAIO0B.

Jlo Hausasa CTPOHTEALHOH TPACCHPOBKH APCHAXKHbBIX
cHCTEM ceayeT YOeAHTLCH, YTO OTMETKH JIHA BLINOJIHeHHBIX
OTKPLITHIX MPOBOASAULHX KAHANOB COOTBETCTBYIOT MPOEKT-
uoim. [lpH uX HepocraTouHo# rayOGHHe caenyer caeaarthb
COOTBETCTBYIOUIEE AHOYrAYOACHHE,

Ha Goabiuux cucremMax CTpoutebHas pasGuBKa npo-
H3BOAWTCA MOCAEAOBATENbHO, N0 YacTAM, HauWHas ¢
KOJJIEKTOPOB BLICIIEro NOPS/IKA, I/le B Ka4ecTBe KOHTPOJb-
HBIX TIPHMEHAIOT NPOEKTHBIC OTMETKH JHAa KOJJeKTopa
COOTBETCTBYIOLLErO NOPSAKA.

3akpenjenie Ha MeCTHOCTH [OJOKEHHA JPeHaXHOH
CHCTEMBl MPOBOAKTCH B CTPOroH MNOCACAOBATENLHOCTH.
OnpeaennB HanpasJeHHe KOMJIEKTOpa Mo €ro OocH, ycra-
HABJHBAIOT BEIKH, pa3bUBalOT N0 Tpacce MHUKETLl H 1Po-
BOAAT HX MApKHpoBKY. Takue }xe onepauHd NPOBOAAT
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no tpaccam apen. Hupeanposanuem QHKCHPYIOT OTMETKH
HKETOB 110 TpaccaMm Koaaektopos u apen. [locae sroro
BEAYT NMPOCKTHPOBAHHE HA MECTHOCTH MPOAO/JABHBIX Mpo-
duaeit MO BceMm APEHANKHBIM JHHUAM 3aKPLITOH CHCTEMBI,
He JAonyckas npu Ge3ykJAOHHOH MOBEPXHOCTH yqacTKa
jauukenust rayOuunt apen (wopma 0.7 M) B HCTOKaXx.
CaeyeT OTMETHTb, YTO CTPOHTEALHAS Pa30GHBKA H CHCTEMA-
THUCCKHH KOHTPOJb 38 TOUHOCTHIO YKJAANAKH KOJMJIEKTOPHO-
APCHAXKHON CeTH CBA3aNbl ¢ GOABILUM O0BLEMOM HHBEAH-
poBOUHLIX PaboT. HYHCAO HHBEJAHPYCMBLIX TOYECK HHOrAa
noeruraer 400—500 Ha | ra naoulaan ApeHaXKHOH CHCTEMb.

B npouecce pasbUBOUHLIX PabOT NHKETHI BLIHOCAT B
CTOPOHY OT NPOCKTHOH OCH TPAHWICH HA PACCTOSHUC BbI-
HOCA ULyNa cAcAfUled CHCTeMbl 3KCKaBaTOpa-/IPeHOYKAA -
qyuka. [lukerax no rTpaccaMm KOANEKTOPOB W ApeH pas-
OUBAOT uepes Kaxabie 20 M, 4 TAKKE B MECTAX CONMpPHxe-
HHH ApPeH H KOAMekTopoB. [Tai0coBbie TOUKH YCTAHABAHBAIOT
B MECTax peakoro uamenenns peaveda. Hanpasaenne apen
3a4a10T OT KOJANCKTOPHBIX IIHKETOB HIPH NOMOULH FOHHOMET-
pPa HAH TEOMONHTA, a TAKIKE HHBEAHPE C FOPHIOHTAJIBHBIM
Kpyrom, Cheayer uMerb B BHAY, 4TO NepBas NHKeTHasn
TOUKA (HYJEBOM NHKET) Ha KOMICKTOpE pacnoaaraercs
Ha OpOBKE OTKPLITOrO KaHaja, a nepsasi njalocoBasi Tou-
Ka — Ha rpanuie paspoBHennoro kasaawbepa. Ha sroit
TOUKH UeAeCO00PA3HO MPOBEUIHBATHL NEPBYI0 APEHY 34-
KPBITOR CHCTEMBI Mapaajiensio NpoBoAsilleMy Kanaay.

[pn pa3buBKe NHKETANKA HA KOMNEKTOPHO-APCHA K HOI
COTH B KaXKI0M IHKETHON HAN NJIIOCOBOR TOYKE yCTaHaBAN-
BAIOT BCWIKY (CTOPOxOK) BuicoToi 5080 cm. IMnkernwe
CTOPOKKH B BepPXHEH 4acTH MapKHPYIOTCS HIIEKCAMH
ITEMCHTOB JAPCHAXKHOH CeTH! YKa3biBAETCH HOME]D IHKeTa,
B KOHUE KaXKJ0H APCHAKHON JHHHH IIHILETCSH HOMEP APeHkl
uau koaaektopa u 6yksst H (navano) u K (xonen). Ha
KOJJICKTOPAX COOTBETCTBCHHO OTMEMAIOT MECTONOMOKEHHE
KOJIOAIEB.

§ 30. Nopgrorosxa Tpacc

3aKpBITLli APEHAXK CTPOAT KaK HA cBOGOAHOR OT Jeco-
KYCTAPHHKA H MOBEPXHOCTHLIX KAMHEeH IJI0Ulaan, TaK M Ha
MCCTHOCTH  TI0CJC  YAAJNCHHS  APEBeCHO-KYCTAPHHKOBOH
pacTuTeabHoCTH. Pasnoobpasne ycaoBui, B KOTOPLIX Npo-
H3BOAHTCA YKAAJKa APEHaXKa, oNnpelessieT OTAHUHTeAbHbIE
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0COOEHHOCTH NOATOTOBKH APEHAKHBIX TPACC NPHMCHHTE -
HO K MECTHBIM YCJOBHAM H BPEMEHH roaa.

O6Gune TpeGOBaHUA K NMOATOTOBKE TPACC HE3ABHCHMO
OT BPEMEHH YKJAAKH [APEHaXa M MECTHbIX YCJIOBHH 3a-
KJI0UAKTCSi B CAeAYIOIeM:

noJoca WHPHHOH 4—35 M K MOMeHTY paGoThl ApeHax-
HOTO 3KCKaBatopa A0JXKHA ObiTh YHCTOH OT ApeBecHOMH
PACTHTEABLHOCTH, MOBEPXHOCTHOIO H MOJYCKPHITOrO Kam-
HH;

HEPOBHOCTH HA TPACCe A0JKHbI ObITh TULATENBLHO CIlJia-
HHPOBAHbLI — BO3BbIULECHHA Cpe3aHbl, MNOHHXEHHA 3achl-
nauel. [1pn 310M caeayer yunThiBath, YTO POBHAs MOBEPX-
HOCTb TPACChl ABAAETCH OAHHM H3 YCJOBHH TOUHOH paboThi
YKJAOHOYKa3aTes, PeryjiMpylouero nojaoxenne pabouero
Opraka KCKaBaTopa Ha HYXHOH OTMETKe ¥ cnocoGeTByer
BBHINOJHEHHIO TPAHILIEH MO 331aHHOH ray6GuHe W C 3ajau-
HbHIM YKJOHOM JlHA.

[Ipn cTponTeabCTBE APEHAMKHBIX CHCTEM JIETOM MeCT-
HOCTb, NOKPLITYIO JECOKYCTAPHHKOM H 3aCOPEHHYI0 M0-
BEPXHOCTHBIM W NOJIYCKPLITHBIM KaMHeM, MpeiaBapHTeNbHO
OYHILAIOT.

[ToBepXHOCTH OMMUIEHHBIX Tpacc MAAHHPYIOT GyJibao-
3epom. Y1o6bl COXPAHHTH 3aKpenyieHHbe MHKeTHbIE TOYKH
NPH BHIMOJHEHHH MIJIAHHPOBOUYHBIX PaboT, TPAKTOP A0JIKEH
NPOXOAHTL OT HUX Ha paccrosiiuu 0.5—06 m. Jlus Bwi-
paBHHBAHHA TPacChi JAOCTATOYHO JABYKPATHOro MNpoxoaa
Oyabao3epa Mo noaoce ABHKEHHA 3Kckapatopa. [laanm-
POBKY MOJIOCH! MOA 3KCKABATOP IPOH3BOAST € JIEBOH CTOPO-
Hbl [THKETHLIX TOYEK.

Hauboabiiee npumMeHeHHe HA TPACCONOATOTOBHTENbHbIX

paGotax Halwau Oyabao3epbl, KOpHUEBATeNH, KYCTOPEe3bl.
B aernuit nepuoa paboTel MO PacCUHCTKE TPACC OT Ky-
CTAPDHHKA H MEJIKOJeCbsl MPOU3BOASATCA KOopueBaTesem
I1-513A, kopueBaavhon mamunon K-2A, kopuesatenem-
cobupateanem J1-695. KopueBka # TpaHCnopTHpOBKa
NOBEPXHOCTHOIO M 10JYPACKPLITOFO KAMHA BbINOJHACTCSH
KopueBatensimu-norpysunkamu Kb-7-2 u kamueyGopounbi-
mu mawunamu YKI1-0,6, TICK-TI.

PacyucTKa Tpace OT KyCTapHHKa H MEJAKOJIeChs AHaMeT-
poM MeHee |6 cM BHIIOJHACTCA KAK OJHA Olepauus.
Illspuna pacuniaemMon noaocsl B 5 M AOCTHIAETCs ABYMSA
npoxoaamu Oyabjaosepa uawm Kycropesa. Ha rtopdsnu-
Kax A5l PaCUMCTKH TPACC MOKHO HCNOJb30BaTh MALIHHY
tuna MIIT.
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[IpH BHINOJHEHHH NMOATOTOBHTENbLHBLIX PaboT 3aYacTyio
NPHXOAHTCS MPOH3BOAHTHL 3AaCHIIKY CTapbiX KaHaB, fM
H APYIHX HEPOBHOCTEH, NS Yero NPUMEHAIOT 6GOKOBO# Nayr
[IBP-2, kycrapuukoso-Goaotusit nayr [1KB-2-54 wuau
OyJbaosep.

[Ipu 3acwinke kanas 6okoBbim nayrom [1BP-2 arpe-
rat CTaBsiT B HCXOAHOE MOJIOXKEHHEe TaK, 4ToObl KaHaBa
Obijia ¢ NTpaBoOH CTOPOHBI O XOAY, 4 NPaBbii HHXKHHH KOHEll
JleMexa HaxoAMJcsi Ha ocH Kanasbl. KanaBa rayGunoi 10
0,5 M ¢ NTHAMH H KOPHAMH 10 20 CM NPH WHPHHE 3aPOCIIHX
NoJoc A0 2 M 3aNaxHBaloT 3a OAHH NMPOXOA, NPH WIHPHHE
nosocel 2 M W Gojee — 3a ABa npoxoaa mayra ¢ o06eux
CTOPOH KaHaBbI.

Kawnasn ray6unoi 10 0,5 M, cBoGoAHbIE OT MHEH H KOP-
HeH, 3aNaXHBAIOTCH 34 OMAMH IIPOXOJA KYCTapHHKOBO-60J10T-
noro nayra INKB-2-54. Ilayr craBsat B HCXOAHOE MOJ0KE-
HHE TakK, 4TOObl KaHaBa Gblla C [IPABOH CTOPOHBI MO XOAY,
a NpaBblH KOHEIL MMepPeiHero Jemexa Kopnyca HaXo/AHJICH
Ha cepeiHHe OTKOCA. 3dCbiNKy MPOH3BOAAT NPOXOAOM C
ABYX CTOPOH, IIPH 5TOM KaHaBa MOJHOCTHIO H PABHOMEPHO
3acbiaeTcst CloemM MoyBbl.

Yro6m obecrnieynTh NEpeaBHKeHHe MaliHH H MeXaHH3-
MOB N0 OOBEKTY, NPOKAAALIBAIOT NOJBE3JAHLIE NYTH, AJS
4ero HCMoJAb3ylOTCH B OCHOBHOM OYJbA0O3€pbl PasJH4HbIX
MapoK.

[Ipu Goabuwiom nepeysaa)kHeHHH TPYHTA, KOrja npo-
XOAMMOCTb MallHH HELOCTATOUHA, HEOOXOAHMO NPOBOAKTD
MPeABAPHTENBHOE OCYIIEHHE TPAacChl MYTEM MNPOKJAAAKH
wesed u 6oposa. Jlag 3Tux paGoT HCNOAL3YIOTCH KPOTO-
BATE/M, NAYTH M Tpanmeexonartean. Hauboabiiee npume-
HEHHE HAXOAAT KPOTOBATE/IH, HABCLIHBAEMbIE HA TPAKTOP
kaacca 30 kH: KH-1200, KH-700, «Kpot-36», «Kpor-9»
H Ap.

C uenbio onpeae/icHusi NPensATCTBHH Ha Tpacce No OCH
Oyayuweil ApeHsl NPOKJIaAbiBaOT wean u Goposawi. [lpe-
STCTBHA B BH/e KamHEH, norpeGeHHON JpeBeCHHb! yaa-
JAIOTCS  NPH  MOMOIUKM  KopueBaTeasi-cobuparenss HJIH
OLHOKOBLIOBOTO 3KcKaBatopa. [lpu BeTpeue Henpeoponu-
MbIX MPENnsITCTBHH Ueaecoo6pa3Ho X OOOHTH, H3MEHHTh
Ha HeOOXOAMMON AnuHe Tpaccy Apens. B cayuae Goabuioi
3aKaMEHEHHOCTH y4aCTKa NPHMEHATh 3KCKAaBATOPbI-APEHO-
YKJAAUMKH Helenecoo6pasio. PaboThl 10 CTPOHTENLCTBY
APEeHaKa B TAKHX CJy4asiX C/e/yeT BLINOJHATH MaUIHHAMH
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HHKJAHYECKOTO JICHCTBHA — O/JHOKOBILIOBBIMH 3KCKABATO/
paMu ¢ eMmkocrbio koswa 0,15—0,65 m’.

Onnoi u3s Hanboaee BaKHbLIX ONCPALHI NOATOTOBHTEb-
HLIX paboT ABJAAETCH NJlaHHpoBKa Tpaccw aApen. Hasuaue-
HHC MVIAHHPOBKH — HE JIONYCTHTh GOJBIIKHX NOTPCIIHOCTEH
B 1IPOAOJABHOM Npoduie TPpaHLIEH, BOIMOKHBLIX NIPH KpeHax
MHOFOKOBIIOBLIX 9KcKasaTtopoB., Jlas skckaBaTtopos ¢
JACKTPOTHAPABAHYECKOH  CACAIed  CHCTEMOH  THha
ITLL-202A BHICOTA MECTHhIX HEPOBHOCTEH HE A0AXKHA
npesbiinaTh 4 15 ¢M, a AonycTuMbIi Kpen +3°.

HIupuna naanupyemoit Tpacchl, BbICOTa AONYCTHMbIX
HEPOBHOCTEH 3aBHCAT OT NPUMEHSCMbBIX TPaHlUeeKonaTeaeH
H cnocoba BbUIEPKHBAHUA 3ajanHoro ykaona. Haupumep,
s skekasaropa ITIL-202A wupuna Tpacchl A0AKHA
ObITh He Menee H M, a 1A sKkckaBatopa tHina TLL-163 — 4 m.

B cayuae cTponTenncTBa raybokoro Apenaxa (Haxous-
HEero IHPOKOE NPHMEHEHHE B 30HE OPOLIEHHA), Korjaa
TPaHIUELKONAaTEeb HE MOXKET 06ecneynTh NPOCKTHYIO ray-
GHHY TPAHIICH, NOCAE NOArOTOBKH TPacChi APeHbl  HJH
KOMIEKTOPA OY/IbAO3EPOM YCTPAHBAIOT «KOPLITO» FA1yOGHHOMH
Ha 5—10 cm Goablue pasHHilbl MEXKAY NPOCKTHOH rayOuHO#H
TPAHIICH H MAKCHMAJALHOH ryOGHHOH KONaHua ApenaxHoi
mawnnsl. llupuua «kopwiTa» fesnaercs, Kak npaBuio, Ha
10—20 cm Goasuie Konen mawinnbl. BuieMky rpynta «<xo-
poita® B GOJABUIHHCTBE CJAYYACB BLINOJHAIOT CKPENEepaMy.
Ecau ray6una puiemku ne npesbimtaet 0,2 M, To paspaborka
senercst Oyabaosepamu. [IpakTuka nokasbiBaer, yto npous-
BOACTBO 3eMAAHBIX PA0OT CKpenepamu, BLITOJHAOUHMH
BLICMKH TPYHTa, €r0 TPAHCIOPTHPOBKY H BHIFPY3KY B MecTe
OTCHIIKH, 3KOHOMHUYHO H 3(PPEKTHBHO 110 CPaBHEHHIO C
OHOKOBIIOBBIMH SKCKaBATOPAMH H APYIHMH MallHHaMH.

§ 31. Ycranoeka konupHoro tpoca

Jlasi obGecrnieuenusi 3aAaHHOrO YKJIOHA AHA Tpauiled
10 YCTAHOBJEHHLIM YIIOPAM HATATHBAETCH KONUPHLIH TPOC.
Yropul npeactasasior co6of METaNIHUYECKHE TENeCKOMNH-
YECKHEe pPasJABHIKHbLIE YCTPOHCTBA.

Konupusiit Tpoc aaunoit 150 M, auamerpom He GoJee
3 MM HamatbiBaercsi Ha GapaGaH KaTyulku, a B paGouem
MOJIOKEHHH PAa3MaTbhiBACTCA, 3aKpenjsieTcs Mo KOoHIam
JAPCHAKHON JIHHHH H HAACBACTCS HA BHJKH YIOPOB.

Mertannnueckne ynopol AJisi HATHXKEHHS KOHHPHOro
TPOCA YCTAHABJHBAIOTCH MO OCH [HKETHOH pa3OHBKH.
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Paccrosinne MeXKy OCHOBHBIMH yniopamu 20 M (y nHKeTOB),
NPOMEAKYTOUHBIM H OCHOBHBIM — 10 M (puc. 45). ¥Ynopnl
YCTAHABJAHBAIOTCH BEPTHKAAbHO, CTEPIKHH BBIABHIANTCA
Ha pacHeTHYIO BBICOTY.

Jaa Kaxaoro ynopa, yCTaHOBACHHOTO OKOJO MHKETHOH
TOYKH, BBINHCASETCH €0 BLICOTA OT MOBEPXHOCTH 3eMJu
10 Bepxa ynopa no gopmyae fiy=H — hy,, rae o, — BoicoTa
viiopa Haja Toyko# nukera, cm; H — nocrosnnan skckana-
Topa, ¢M; Ayp — NPOCKTHAR MIYOHHA TPAHUICH, CM.

[IpH BHIABHKCHHH YIIOPOB HA PacueTHYIO BbICOTY
PEKOMEHAYETCS HCHOAb30BATh CNEUHANLHYIO PeHKy, HHXK-
HHI OTCHET KOTOPOIl COOTBETCTBYET 3HAYCHHIO NOCTOSIHROH
skckasatopa. ([locrosinnoli  3KcKaBaTopa  Ha3uBaloOT
pPACCTOSIHHE OT peXkKyuled KpoMku paGouero oprasa A0 OCH
HLYNA MAH AaTYHKA.)

I1pu ycranoske ynopos ocofoe BiiHMaHHe HEOOXOAHMO
VIAENAThL ONPeleJeHHI0 HX BBHICOT, Tak Kak oOwubOKa npu
YCTAHOBKE YNOpa Bhi3bIBAET HEAONYCTHMbBIE OTKJAOHEHHS
FAYOHHBL TPAHIIEH W IPUBOAHT K BLiHYKACHHLIM Nepeje-
KaM YJOMKEHHOro JpeHaxa.

[TpoBucanue KONUPHOro Tpoca nNpu-
BOAHT K 0OpaTHbIM yKaAOHaM aHa. Yem
O0J1bILE PACCTOAHHE MEXAY NMPOeKTHbI-
MH Viopamu W caalee HaTAHYT TPOC,
res Doaswie nposucauue. Las npenor-
BPAWEHH HeZONYCTHMOro npoBuHca-

Puc. 45. YCTanoBKa KOUHMPHOFO TPocd HA PHKCHPYIOWHE YHOpH:

@ — CXeMa YCTauoRkH, & — mkcupyonmi yoop; [/ — gKonnpuuit vpoc; 2. 9,
4 -~ COOTBETCTBENNO HPOMEKYTOUHLIEC, OEPCABHMHLC W NHKETHHE yrope; § —
KOHUEBHE CTOAGHKN; 6 — YPOBCHL NPOCKTHOFO AHA TPANWIEN; 7 — NPOAOAL-
Hafl OCh Tpamwen; 8 — BLABHAHON CTepPKEHL (VIOP); 9 — wHBCAHpHAR peit-
ka; [0 — Koaumkn: N, — rayOufa 3as0Kennn Apenn; hy — sucora crpeau
YRAZATEAS HAA AHOM rTpamiuen;, Jl — pacuernas vucoTs yiopa
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HHA KOMMPHOro TPOCA MEMKJLY OCHOBHBIMHK YIOPAMH IO/ HbL
GbITh YCTAHOBJEHLI JIONOJNHHTEAbHBIE C PACCTOAHHEM HE
6onee 7—10 m. |

[Moce yCTAHOBKH YNOPOB HA OJHOM KOHUE APEHAKHOMH
Tpacchl Ha pacctosnuu 6—7 M oT Kpa#Hero ynopa B ee
cTBOpE 3a6HBAETCHA METANIHYECKHA CTOJNOHK C HEKOTOPHIM
pakaosom. Ha Hem 3axkpenasiercs KOMHPHLIA TPOC W Ha-
TArHBAeTCH napajieabHo ocH Tpaccel. Ha apyrom konue
Tpacchl Takxe 3abuBaeTcst CTOAGHK, Ha KOTOPOM 3aKpein-
AfieTcs Tyro HaTanyTeid Tpoc. B Hacrosiee Bpems C
skckasatopamu DTLL-202A nocTasAsiOTCA KaTYUIKH A
HATATHBAHKSA TPOCA MO NpHHIHNY AeicTBHA aebeakn. Ka-
TymiKa 3akpenasercd AByMs cToaGHKamu B CTBOpe C
yNnopamH, # TPOC HATATHBAETCH JAeGe0UHBIM YCTPOHCTBOM.
OGecneyeHHe 3KCKaBaTOpPOB TAKHMH KaTyllKamMH 3Ha-
YyHTEeALHO ofaeryaer Tpya pabouux.

HaTtauyThiil TPOC HABEIWMBAKOT HA YNOPbl, BH3YalbHO
(IPOBEPSIOT NPAMOAHHEHHOCTb €10 B BLICOTHOM MOJIOKCHHH.
Ecan ecTh nepeaoMb Ha JONOAHHTENbHBIX YIOpax, TO OHH
HCTIPABAAIOTCA, HA MHKETHBIX — TPOBEPAETCA BbIUHCICHHE
JHAYCHHA BBLICOTHI yrnopa H NpH OOHApYKeHHH OIHOKH
paenaaercsi ucnpasiaenue. Muoraa npu nposepke 3HaueHHs
BLICOTHI YyNOpa OWHOKH He HAXOAAT, @ HCKPHBJEGHHE TPoOCa,
HEe NpeaycMOTpeHHoe paGouHM MpodHIIeM JIPEHbI, HMEeTCH.
B Takom cay4ae omn6Ky clelyeT HCKaTh B HHBEJAHPOBAHHH
TPAacchl WaH B H3MEHEHHH BBLICOTHOrO MOJOKEHHS TOUKH
focae BhHOCA Tpacchi B HaTtypy. B stom cayuae tpaccy
HeOOX0AUMO MPOHHBEAHPOBATL NOBTOPHO W OTKOPPEKTH-
poOBaTh BLICOTHOE MOJOXKeHHe Touek. [1o oKoHuaHHH Npo-
BEPKH M KOPPEKTHPOBKH NPSAMOAHHEAHOCTH BLICOTHOTO
MOJIOKEHHA KOMHPHOTO TpOca paspeumtaercs yCTaHoB-
Ka APEHAXKHOro 3KCKaBartopa Ha Tpaccy s OTPLIBKH
TPaHUIEH.

§ 32. Yknagka apenaxusix TpyGonposoaos
TPaHWeHHBIM cnocobom

|. Ykaanka xepamuueckoro apenaxa. [lasi ykaauk
ApeHa)cHoro TpyGonposoAa pa3pabaTeiBalOT TPAHILE
WK 1le/ib B COOTBETCTBHH C NPOCKTHOH rAyGHHOR H YKJO-
Hom. OTpbiBKa ApeHa)KHOH TpaHIieH HauyHHAeTCsH OT
yeTbst. MauMHHCT 3aHHM XOA0OM YCTaHABJHBAET IKCKa-
aa;op HAa MecTe ycThs GyAyuled TpaHileH, no ee npoaoab-
HOH OCH.
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[lpu paspaboTke TpaHiuleH OT OTKPLITOrO KaHaaa 3KCKa-
BATOP YCTaHaAB/AWBAIOT ¢ HaBucanuem pabouero oprasa
Hal OTKOCOM KaHana Ge3 3axona rycenuu 3a 6posky. Ecau
TPAHUIEK HAYHHAIOT PEITH OT 3AKPLITOrO KOMJEKTOpa, TO
paboYHH OpraH AOJKEH BbUIBHraThCsl 3a €ro TpaHiuel.

[Tocie ycTtanoBKH 3IKCKaBaTopa MalHHHCT ONYCKaeT
KOBLIOBYIO UElb H BKJIIOYACT aBTOMAaTHYECKHH peryasTop
pabouero opraia W CBeTOBYIO cHruaausauno. Ha curnans-
HOM UWHMTKEe 3a)XHraerca 3eaexan Jaamnouka. PabGouui
Opras 3KCKaBaTOpa OIyCKaeTcs A0 TeX nop, noka He
JAOCTHTHET MPOCKTHOH OTMETKH JlHA, TOIJla CHIHaAbHas
JAamnoyka racHer. MalwHHHCT BKAIOYAET NOCTYNATEAbHYIO
CKOPOCTb, H 3KCKaBatop, NPOABHrafCh BHEPeld, OTPhIBaeT
TpaHwelw Ha 3aaaunylo raybuny. [as obGecneuenus
NPAMOJHHEHHOCTH TPaHillen HeOOXOAHMO BH3YajbHO cJje-
JAHTL 3a TeM, 4TOObl IKCKABATOP BCErjla HAXOAMJCH Ha
OIHHAKOBOM PAacCTOSTHHU OT KonupHoro Tpoca. Kak ToabKo
Oyaer OTPuTO D—6 M TpaHilen, IKCKaBaTop OCTAHABJIMH-
BAIOT AAs YCTPOHCTBA CONPSAKEHHA APEHBl ¢ KOJMJIEKTOPOM.

[Ipononkenne OTPLIBKH TpaHilied NPOH3BOAAT MocCje
YCTPOHCTBA CONPAXKEHHS APEHbl ¢ KOJICKTOPOM H YKJAAKH
APEHANKHON JHHHH A0 CNYCKHOTO JOTKA APEHOYKJaAuYHKa.

B nepsom cayuae paGounit Geper TpyGbi ¢ N0BEPXHO-
CTH 3€MJIH H YKJIaABIBaeT WX B TpaHiuew, B yraybiaeHue
Ana, nosopauuBasi Bokpyr ocH. [locse ykaaaku 4—5 wm
APEHAKHON JHHHH CTHIKH YIJOTHSIIOT MOCTYKHBAHHEM 110
Topuy yaoxenHod apenn. Crboikn Tpy6 06GepTHBAIOT
CTEKAOXOACTOM, AJSl 4ero nonepek yrayOGJeHus AHA Ha
MecTe CThiKa KJIAAyT MNOJOCKY MaTepHana, Ha KOTOpyio
yKaaasiBaloT tpyly. MecTonosoxenne noJoCKH ornpeje-
JAI0T BH3yaabHO. [lNHHA JeHTBl CTEKJOXoJICTa A0JKHA
NpeBbIaTh HAPYXKHbIA nepumerp Tpy6ul Ha 5—7 cM.

[lepen ykaaako# apeHakHbix Tpy6 NPOH3BOAAT 3anpas-
Ky Tpy6oyknaaunka. Oaus u3 paboynx Ha 6poBKe TpaHiwen
BcTasasier TPyOGbnl B cnyckHo#i Jotok. Bropoi paGouui
MOALEPKHBACT Mepsyio TPyGy B BepXHeld 4acTH ClYCKHOro
JOTKa J10 Tex 1op, noka nepsuiM pabouum we Gyaer nopana
BTOpas Tpyb6a. Takum o6pa3om 3anojaHsieTcss CNyCKHOM
JOTOK TPYOGOYKAAUMKA H HACTh TPAHIIEH A0 YCThSl JAPEHbI.
B naaprefimem TpyGbi 0 CIYCKHOMY JIOTKY ABHIAI0TCH 1101
AeAcTBHeM cobersenHoro Beca. OHaKo ONBIT NOKA3LIBaeT,
4TO AJasi  obecneyeHuss HeoOXOAMMOro 3a30pa  MexJy
TpyGamMH Ha BHIXOAE HX C JIOTKA HEOOGXOAMMO NPHHYAHTEb-
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Hoe npuartwe. Takod cnocod ykaanku Tpy6 siBasercs
NOJYMEXAHHIHPOBAHHBLIM.

PaGounit B Tpyboykaanuuke nonpasiaser tpylb /10
NOJYUEHHS MHHHMAALHOro 3a3opa # 00epTHIBAeT CThIKH
CTEKAOXOACTOM. [las 3TOr0 NONOCKH mMaTtepuana Hakaaubl-
BAIOTCA HA CTHIK CBEPXY, € ABYX CTOPOH NOArHGAIOTCH BHH3
NoA TPYGOH, KOHUBL ICHTHI COCAHNAIOTCA BHaxaecTRy, O6ep-
ThiBAHHE CTHIKOB MOXKHO [POH3BOAUTL H APYFHM CNIOCOGOM.
PaGounit naxoautcs B TpaHwice, NoOBOPAYMBAET H NpPH-
HKHMEET KepaMHyecKHe TPyObi, BHIXOAAULHE CO CHYCKHOFO
JIOTKE, 000pauHBACT CTHIK PYJOHHBIM PHALTPYIOUIHM MaTe-
puasom. B peayabtarte ynaoTHEHHA CTHIKOB TPY6 06pasyer-
C5l HEKOTOPBLIH PAa3pLiB MEXKLY YAOKCHHOW ApeHaKHOMN
AHHHER H TPyOGaMH, HAXOASIWHMHCA HA CHYCKHOM JOTKe
TpybGoyknanuuka. Paspuis unoriaa nocruraer 10 em u Godee.
TpyOul nopawTcs B TPAHIIEK MO JOTKY, a yKAaAKa WX B
KeN00 TpaHuieH NPOH3BOAHTCA Bpyunyio. B stom cayyae
NPOU3BOAHTENBHOCTD TPYAA yBeanuusaercs na 15 %. Yk-
AANKY APeHaNKHBIX TPYO OCYIMECTBARAIOT ABYMA CHOCOOAMM:
MOTOUHLIM W Pa3AeabHbIM,

[Tpu norounom cnoco6e onepaun no OTPLBKE
TpaHiuen, ykaanake Tpy6, o6epThiBAHHIO CTHIKOB H HHBEJIH-
POBAHHIO BLIMOJHAIOT COrJMACOBAHHO, NPH MHHHMAJbHBX
paspuiBax Bo Bpemenu. [1pu pasneasHom cnocoGe ykasa-
Hbi€ ONEPAaLHH BLIOJHAIOTCH HE3aBHCHMO OAHA OT APYroi.

[lotouubit cnoco6 Becbma 3DOEKTHBEH NPH yKAAKE
APCHAXKa B NepeyBJaKHeHHBIX rpyHTax. MuorojeTnuil
OMBIT NOKA3LIBAET, YTO BHICOKOE KauecTBo pabor AOCTHraeT-
CH TOJIbKO B TOM CJjiyqae, KOrja 8 TPAaHIIe0 B MOMEHT yK-
Aanakn Tpy6 He nocrynaer soaa. Ilosepxnocthan uan
FPYHTOBAA BOAA PA3KHKACT IPYHT HA AHE TPAHLIEH, H4ACTO
pasmbiBaeT ee¢ CTeHku y ocnosauusa. Ilocrynawwan B no-
JOCTb JIPEH rpA3Has BoOAA 3auaset TpyObl yxe BO Bpemsi
CTpoHTeabeTBA. I'PYHTOBAA BOAA B JCrKHX MHHEPAJbHBIX
FPYHTAX B BCCEHHE-OCCHHHH NepHoA NOSBJASETCH OuYeHb
OBLICTPO (Hepe3 HECKONILKO MHHYT), B THAKEJAbIX — MCAIeH-
Hee. Yrobm u3bexath 3anieHusi ApeHarxka BO BpeMs ero
YKJAAAKH, HEOOXOAHMO Cpasy Mnocae OTPLIBKH TPAHILECH Bbl-
NOJHHTH BCE ONEpPauHH A0 NOSBACHHS B Hell BOALL.

B GaaronpusaTHbIX YCAOBHSX, KOPAE IHTEJALHOE BPEMs
B TPAHIICIO HE NOCTYNndeT BoAa, ApeHaxKHbie paboThl MOKHO
BHIIOJIHATh PaseNbHbIM COCOOOM. ITO BO3MOXKHO B JeT-
HEE W/JIH 3HMHEe BPCeMA, KOrja ypoBeHbL TPYHTOBBLIX BOJL
HAaXOAUTCH HA OTMETKE JIHA TPAHIICH HAH HECKOABKO HHIKE.

146

y




Tpu pasaeabnom cnocobe paGoThl BLINOJ-
HAIOTCS TAK K€, KaK U NpH 110TouHOM. JlpenaxHuiit 3KCKa-
BATOP OTPLIBAET TPAHIIEID NO BCEH Tpacce 6e3 OCTaHOBKH.
3ajiepKKa BOSMOKHA JHIIL H3-33 TEXHHYECKHX HCHCIPAB-
HOCTEH MAlUIMHL WIH NPH HAJMHYHK HA Tpacce CKpHTOro
kamus. Onaud 3 paGounx ykaajasisaer TpyOnl B Tpaniuee,
Apyroit paGounii yCTpanBaeT CoNpsixKeHHe ApeHbl ¢ KOIIEK-
TOPOM, NoCae Yero 06epThiBaeT CTHIKH TPYD, He coraacys
CBOH ACHCTBHSI C BBINOJIHEHHEM NPEAIICCTBYIOLIHX onepa-
unit. Ho pasaenbuniit cnocof yKAaAKH ApeHaXxa nossojaser
HCKMIOUMTEL MPOCTOH APEHAXKHOTO 3IKCKaBaTtopa 3a cuer
BpeMeHH, HeOGXOANMOTO Ha MOAKJIOUeHHE ApEH, HTO NpH
aaune tpacest 100 M MO3BOANT CIKOHOMHTD 40—50 muu
pabouyero BpeMEHH 3a CMEHy.

Tl MeXaHH3auuu onepauui no 3aunure Tpy6 UCNOJDL-
3YI0T YCTPOACTBO AAsi OGEPTHIBAHUA HX PYJOHHLIM 3ALLHT-
Ho-GuAbTpYIoUHM MaTtepHaiom (3PM), Koropoe NM03Bo-
JIAET H30JAMPOBATH KCPaMHUecKHe TpyOLl AIHAMETPOM 50 MM
u naacTmaccossie amamerpom 50, 63, 1 75 MM BKpPYTroByio.
YCTpoficTBO COCTOMT H3 ABYX hopmoBaTeeH ¢ NPHAKHMHbL-
MH NpYAKHHAMK W Hanpasasuoulero kouyca. Hlapuuproe
KpenJenne o6ecneduBaer ero MoABHKHOCTD, OLICTPYIO ycTa-
HOBKY M JAeMOHTaX. YCTpo#HcTBO MOHTHpyeTcd B TpyGo-
yKJIAUHKE KCKaBaTopa.

Mcnosib30BaHMe  MJAaCTMAcCOBLIX  COCAHHHTEALHLIX
My b1 (BTYAOK) MO3BOASET CHHIHTDL 3aTPATHl PYHUHOIO TPY-
14 NPH CTHIKOBKE TPYO, PaciuHpuTh FPAHHILB HCNIOJIBL30BA-
HHSL Y3KOTPaHIWEHHBIX JAPEHOYKIA/LYHKOB.

9. YKAaAKA NAACTMACCOBOTO JAPeHakKa TPAHWEHHBIM
cnoco6om. B 061iieM 06 bEMe 3aKPLITOro ApeHadxa 60abulyio
GACTh 3AHMMACT APeHAK M3 Kepamuueckux Tpy6. Ocuos-
HBle ero HeAaocTaTku: GoJbluas Macca, OCACKHAKILNAA HX
ePEBO3KY; KOPOTKOMEPHOCTH, BCJIEACTBHE Y€ro BhICOKA
BEPOATHOCTL ACOPMALHH APEHAKHBIX JIMHHHA, XPYIKOCTD,
BL3LIBAIONLIAS 3HAUHTEAbHbIE norepH TPyO H3-3a paspy-
(HeHHs TPH TPAHCHOPTHPOBKE, XPAHEHHH HA O0OBEKTHBIX
CKAaAax, B NPOLECcCe YKJIAAKH. ITH HEAOCTATKH OTCYT-
CTBYIOT Y (1dCTMACCOBLIX TPYO H (PACOHHBIX SJEMCHTOB,
IPUMEHSTIOILHXCA IS COEHHENHA APEeHaKHBIX JIHHHH H3
KepamHueckux Tpyo.

TeXHONOrHYECKas CXeMa YKJIa/KH 3aKpbiTOro ApeHaxa
TpaHIIeHHbIM CNocobOM 3KCKAaBaTOPOM STLL-202A npean-
crapjieHa Ha puc. 46.
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Puc. 46. TexHonoruyeckasi cxema ycTPOHCTBA TPAHIICHHOrO ApPCHAXKA
Ha OCYIIHTENBHBIX CHCTEMAX;

a, 6, @ —yranu ycTpoRcTRa apenama; [ — yeTamoBka APCHOYKAZANHKA;
2 — zaray6Gaenue paGouero oprana; 3 — KOHTPOJAEL NOAGKEHHR TPYGOK i yeTpa-
Henue nedexTos yKAaaKM, 4 — KOonauw#e Tpanwes, noasda B oKeaob TpyOoxk,
ykaaaka ¢uabTpa, obcwinka Ttpy6oK; 5§ — Buray6acune pabouero oprauna;
6 — HanpaBJelHe NEepeesnd APCHOYKAAAMHKA HA CASAVIOLLYIO ApeHy; 7 —
Cpeska pacTHTCALHOrO rpyHTa ¢ OepMpl # cOpacHBaHHC Cro B TPalUIe,;
& - 3ACHNKA TPaHuUICH

YKaajdKa naacTMaccoBeiX TPyO NPOH3BOAHTCH H3
OYXThi, yCTaHaBJAMBaeMOil Ha OyXTOAepKaTe]e 35KCKaBa-
TOpa HWJH MPEABAPHTENbHO PA3BEPHYTOH BAOJL TPACCHI
APEH.

YKnaaka npoH3BoJHTCH aBTOMATHUECKH OJIHOBPEMEHHO
C OTpbiBKOH TpaHiied. Hanbonee TEXHOJOTHUHBI H 3¢-
(DeKTHBHBI AJ151 MEXaHW3AUHHK coppuposanHsie naacrmac-
coBbie TpyObl B OyxTax. [lnsi yKAaAKu OTPE3KOB nJjaacTmac-
COBLIX TPYO HA 3KCKaBaTope A0AKeH ObiTh YCTaHOBJIEH
KPOHUITEHH ¢ MeTaMIHYecKOo! naowankon aaa 20—30 wir,
anunoit 6—8 M. Orpe3ku ykaaabiBaloT ueped OyHKep
TPYOOYKJAA/IUHKA NOCJT€E TNMPEeABAPHTEAbHON HX CTHIKOBKH
mydpramu HaH BpacTpyo.

3auHKTa N1acTMaccoBbiX TPYO OT 3aHJICHHS NPOH3-
BOAHTCS MEXaHH3HPOBAHHO, OAHOBPEMENHO C HX YKJIAAKOH
ABYMSI (HJIM OJIHOH) JICHTAMH HCKYCCTBEHHOTO (pHJALTpPYIO-
wero marepuana (crekaoxosact BB-AM wau uraonpoGus-
HOE HeTKAaHOE NOJIOTHO.).

Hasi coeAMHe HH A NAacTMaccoBuiXx Tpy6 (Mo OKOH-
YaHHH OyXThl HJAH YAAJEHHA Yy4yacTKOB C aedexkramu — ¢
nepernbamMM, TpPellHHaMu, TAYOOKHMH  LapanHHamH)
JAOJIKHBI HCNOJBL30BATLCA MY(PThl NPOMBILLJICHHOTO H3rO-
TOBJEHHA. JIpeHa K KOAJEKTOPY AOJKHA NPHUCOCAHHATHLCS
C NMOMOLUBIO COEJHHHTEJbHBLIX TPOHHHKOB (CcM. pue. 25).
Mecto coeannenus o6epTHIBAIOT (GUALTPYIOIUHMH MaTe-
pHanamu B 2 CAOSi M 3aCLIIAIT TPYHTOM.

st opopmaeHHs KOHUE APeHaKHOH JHHHK nuacTMac-
CoBYIO TPYOy HEOOX0AUMO 06pe3aTh U 3aKPbITh 3arYIIKONH
(n1acTMaccoBOH HJH KepaMHUeCcKOM).
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Prc. 47. TexHOJOTHUECKAS CXeMa YCTPOACTBA Y3KOTPaHuleiHOro ape-
HAKA HA OCYLIHTEABHBIX CHCTEMaX:

a. 6, @ — sranu ycrpoficrsa aApenaxa; [ — 3arayGaeHue ApPEHOYKAALGHKES
2 wamotka Tpybw na Gapabaw; 3 - ycrawoska ApeHOYRABAUMKAL o —
yanpaska TPYyOm: § — ycrawoska paGouero OpraMa; 6 — KONaHpe TPAHIEH,
ykamaka TpyOn #  UARTPE; 7 - BUTAYGACHHE paboswera oprana; ¥
KOMTPOAB NOJOMEHHA TPYOH M ycTpaHeHue nedeKTOB YKAJAKH; 9 — 3acHnka
TpaHwen 3

TexHONOTHA CTPOMTEJNLCTBA JpeHaXKa H3 [aacTmac-
cOBBIX TPYO C NPHMEHEHHEM Y3KOTpaHIIe#HOro 060pyaoBa-
st (puc. 47) He MMeeT NPHHIUHITHAJbHBIX OTJIHYHH OT
TEXHOJOTHH, PEKOMEHAYEMOH NpH TpaweHHOM cnocobe.
[lopsilok onepaiii M HX Ha3HAuYeHHE AHAJOTHYHLL NIPH
CTPOHTENBLCTBE MJ1ACTMACCOBOTO APEHAXa KCKAaBATOPAMH
STLL-202A u ITLL-163 (3TLL-2010).

VKIaaka naacrMaccoBoi TpyObl Ha JAHO TPaHUIEH H
ofepTKa ee JeHTaMH (UabTPYIOULIero MatepHana [MOJHO-
CTHIO MEXaHH3HPOBAHLL.

Pa6oty no OGCAYXKHBAHHIO IKCKABATOPA BBINOIHACT
Gpurajia B cocTase_Tpex YEeJNOBEK: MAIIMHHCTA 3KCKaBa-
Topa, TOMOILHHKA MAalIMHHCTA, pabouero-oneparopa,
KOHTPOJNMPYIOULEro nojfayy TpyObi, ee 0GepTKY H BhINOJ-
HSIOILErO MPUCHINKY JAPeHaXHOH JHHHH I'YMYCHPOBaHHLIM
[PYHTOM.

K umeay 0coGeHHOCTEH CTPOHTENLCTBA ApEHANKd Y3KO-
TpaHIIeHBIM €NocO6GOM OTHOCATCH ONepaunHH Mo COCAH-
HEHHIO APEH C KOJJIEKTOPOM, BBINOJHEHHE KOTOPhLIX BO3-
MOKHO TOJNBKO JAKGO H3 TpaHueH Koajekropa, JAubo H3
cneunanbHo paspaboTaHHbiX NPHAMKOB (ypdos).

§ 33. YCTPOHCTBO CONPSIKEHMH

HauGonee pacnpocTpaHeHHbIH Crioco6 MOAKIIOYEHHA
ApeH K KOJJIEKTOpaM — COefMHeHHe KePaMHYECKHMH TPY-
Gamu ¢ orsepeTusiMu (puc. 48). Jlasi nOJAKAOYEHHS APEHbl-
OCYIIHTEs K KOMJIeKTOpY B TpyGe npoOHBaiOT OTBEPCTHE,
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Puc. 48, Coeannenne ape-
HAKHOR JHHHK C KOAJEKTO-
pom:

I~ ynop; 2 — Hacunnoft yr-
pamboranimit  rpynr, J
pyGa xoanckvopa, 4 — ape
naxuui  TpyGonposoa, -
FAUNTE CTERAOXOACTOM

a TpyOy KOMJIEKTOpa 3aMeHsioT TPyGoi ¢ OTBEPCTHAMM.
Jlauny Tpy6n noaGHpaloT TakoH, utoGu ona Guiia pasna
AAHHE 3aMCHAEMON  KOJJEKTOPHON TPYOH, yJ0KEHHOH
B TPaHuice B MECTE MOAKMOYECHHS Apenbl. [Lasi naoTHoro
npuaeranusi BepxHen TpyObl K HH/KHEH HX NPHTHPAIOT Apyr
K Apyry. JIpeHaxuyio JHHHIO KOAJAeKTOopa B 06e CTOPOHbI
OT IeHTPA y34a CONPAKCHUA CBEPXY H C GOKOB OMHUIAIOT
or aemaM, aanHa daunctkn 0,506 m. Tlocae storo sui-
HUMaT TPYOY H3 KONJNEKTOPHON JIHHHH H HA €C MecTo
VKJAAALIBAIOT TPYOY € OTBEPCTHEM NEPNEHAHKYAAPHO WK
MO/ YIAOM K OCH TPYObt KosLiekTopa. OTeepeTHe B Bepxiei
Tpy6e A0AKHO GBTh TOUHO COBMEUICHO C OTBEPCTHEM HIAK-
Hel. CThIKH YAOKEHHOR TpyOn 06epThiBAOT 3alHTHO-
GHABTPYIOULHM MATEPHAJIOM, FPYHT BOKPYF CThiKa TLA-
TEJALHO YIAOTHAIOT Bpyunyw. Buicota ynaoTHEHHOroO caos
rpyHTa AOMKHA ObiTh HE HHIKE OTMETKH AHa TpaHuiew
apensi-ocymnrens ua [TK 0. Ecan rpynr 8 mecre yerTpoi-
CTBA y3na CONPSiKeNuss NePeyBlaXKHCH, TO €ro 3aMeHsoT
KPYMHOZEPHHCTHIM FPABHEM, MEJKHM KAMHEM, uepenkamu
APEHAKHBIX TPYO HAH APYTHMH TOAOOHBIMK MATEPHANAMM.
ITH MartepHaabl YIJOTHAIOT, 4 CBEPXY HACLINAIOT CyXO#
MECTHBIN rPYHT caoem 23 cm. TopioBoe oTBEpCTHE BEpX-
Hell TpyObl €O CTOPOHLI CTEHKH JAPEHAXKHOH TpaHuieH
3aKPLIBAIOT GETOHHON, KePAMHUECKOH MM NIaCcTMACCOBOM
npo6koit. Ilpu OTCYTCTBHH NPOGKH OTBEPCTHE 3aKPLIBAIOT
Kamuem, O6GepHyToiM QHALTPYIOUHM MaTtepHasom. [las
NPeAOTBPALLEHHS NPOROALHOTO MepPeMellennsi BepXHe
TpyGbl B CTOPOHY CTEHKH TpaHiiew B TOpue ee 3a6HBaioT
KOJBIUICK WK YKAaABIBAIOT Kamenb maccoi 810 kr.

CoennHenne ApeHaxHbX TpyO moxer GuThb
BHIMOJIHEHO KaK BHAXJECTKY, TaK H OOKOBbIM MOAKJIIOYE-
unem. Tlpn 60K0BOM NOAKNOUEHHH OTBEPCTHE B HHIKHCH
TpyGe npoGUBAIOT CBEPXY, Bpallas ee 3aTeM BOKPYr npo-
AOJABHON OCH A0 HeoGXoauMoro yraa. /luamerp oTBepcTHs
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AOAKEH GuiTb paBed WJH HECKOJIbKO MEHbIUe jaHamerpa
APeHBI-OCYIIHTEANA. YKA3aHHBIM CNOCO6OM COEHHAIOT Kak
JAPEHBl ¢ KOMIEKTOPOM, TaK M KOJIEKTOPBI MeXay COGOH
Npy AHamerpax ux 75125 mm.

bBosee paunnoHaAbHBIM CNOCOOGOM SIBASIETCA YKAANKA
rpy0 ¢ 20TOBLIMU OTBEPCTHAMH NPH YCTPOHCTBE 3aKPBITOTO
KOJAJIEKTOpA. TpyObl ¢ OTBEPCTHEM pacrnoaaraloT cjesa
OT NHKeTHONH TOYKH Ha paccrosiun 1,.4—1,6 M. Orsepcrue
B TpyGe BO BPEMs ¢€ YKAAAKH 3aKPBIBAIOT METAJIHYECKOH
KPbIIKOH, YepPernKoM KepaMHyecKon TpyOul 6Goabluoro aua-
MeTpa HaH TPYGY Nepei yKaaakon o6epTuiBaoT B 2—3 cos
crekaoxoactom. [lepen yxaaakon ycrbeBod TpyGbi ApeHbl-
OCYLIHTEJISi OTBEPCTHE B KOJJACKTOPHOH TPyGe OTKPBIBAIOT.
[1pu naHHOM CONPAKEHHH APEHAKHLIX AHHHH 3HAYUTENBHO
COKPaUIaloTCes NOTEPH BpeMeHH paboThl APEHAKHOIO IKCKA-
BaTopa.

[IpumeneHHe Pa3NHUHBIX COCAHHHTEJILHBIX 3JIEMEHTOB
H3 NOJIHMEPHBLIX MaTepPHasoOB MO3BOJAET NOBLICHTL NIPOH3-
BOAMTENBHOCTh TPYAA W KHCNOJBL30BATHL VIR CO3AHNHA Ape-
HAXKHBIX JIHHHA CHYCKHOH JOTOK JAPEHAaKHOro 3KCKaBnato-
pa 3TLL-202A.

B MeAHOpaTHBHON NPAKTHKE H3IBECTHO MHOrO pasHool-
Pa3HBIX KOHCTPYKILHA COCAMHHTEAbHLIX 3aeMenToB. Coean-
HUTEJIbHBIC Y3l PasieisiioT Ha JBe rpynnbi: HaABHIalo-
IHeCst Ha HAPYMKHYI0 MNOBepXHOCTL TPpyO (HAcaaku) M
BCTaBJAAIEMbIE BHYTPL NOJOCTH ApeHbl (My(dThl, BTYAKH) BO-
N0TNPHEMHBIE COCAHHHTEbHbIE ycrpodcTsa. OaHaKo npH
MHOrOOOpPAa3HH HAWMEHOBAHMH MNMOCJAEAHHX HA3HAUCHHE W
KOHCTPYKTHBHBIC DPELICHHSI NPHHUKNKANLHBIX PA3IHUHH
HE HMEIOT,

[Mo xapakrepy npuema BOJAbl COCAHHHTEbHbIE YCTPOH-
ctBa ObLIBAIOT € OTBEPCTHAMH, NOKPBHITHIMH 3aUIHTHBIM
(QHALTPYIOUIHM MATEPHANOM, H C OTBEPCTHAMH, HENocpel-
CTBEHHO MPHHMUMAIOUIHMH BOAY W3 rpyHTa.

TexHOJOrHsl CTPOUTENLCTBA JIPpeHaXa C NPHMEHEHHEM
COC/AHHHTEJNbHLIX MY(pT aHANOTHYHA TEXHOJNOTHH CTPOM-
TEALCTBA € HCMOJNL30BAHHEM 3aLLHTHBIX (PUALTPYIOILHX
wartepuasos. Oranune BTOpOro cnocoba 3akaO4aercs
JAHIb B ycTanoBke My T. Kepamuueckue TpyObt COEAHHSAIOT
MyQTamMu BpPYYHYIO B BepXHe# 4acTH CHYCKHOro JOTKa
ApeHoyKAaauuKa. MOHTaX M OnycKaHHe APeHaKHOH JIM-
HHH HA JIHO TPAHIIEH NPOU3BOAATCH MO MEPE NMPOABHIKEHHHA
skckasatopa ITLL-202A. CrpouteascTBo ApeHaxa c¢ coe-
JIHHHTEAbHBIMH MYy TaMH paspeniaeTcs Ha BCeX MHHEpadb-
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HbIX FPYHTaX NPH CONEPIKAHHH B FPYHTOBON BOJE KeJAC3H-
CTHIX COefnHeHHA 20 5 mr/a. [lpumenenne mydr aonyctu-
MO BO BCe BpPeMeHa roja.

§ 34. 3acsinka agpeHaXKHbIX TPaHWeH

3acuinka ApeHaHbiX TpaHiled iBASETCS 3aKA0YHTE ] b-
HOH onepauuel ob6UIero TeXHOJAOrHYECKOro KOMIIeKea 1o
CTPOHTEABLCTBY 3aKpbITOro apeHaxa. [Ipenaxkusie TpyOul
3aChINAT NOCje KOHTPOJLHOH HHCTPYMEHTAaABHON Mpo-
BEPKH BBLICOTHOIO NOJOXKEHHS OTAENLHBLIX TOYEK ApeHax-
HbIX JHHHH. DTa 1POBEPKA BHINOJHAETCS TEXHHYECKHM
HAaA30pOM 33aKa34HKa, NOCAC YEro COCTABJAACTCA aKT Ha
CKpBbIThiE pabGoThi.

3achinKa JApeHa>kHbIX TPaHILeH OCYIecTBAReTCA B 1Ba
pHEMA: NpeABApPHTENbHAA NPHCHLINKA TPy6 BpYuHyio Ha
BbICOTY 20-—25 CM H MeXaHH3HDPOBAHHASN 34CHINKA TPaHILeH
Ha noanyw ee raybuny. Takoe pasjaenesde BbI3BAHO
PALOM TEXHOJOTHYECKHX H OpPraHH3auHOHHBLIX TPHYHH,

[lpuchinka apenaxxubix Tpy6 BPYUHYI0 HeoOXoAHMa IS
TOTO, YTOOB! NPEAOXPAHHTD YI0KeHHbIe TPYObl OT paspyuue-
HHA KaAMHSIMH W KOMbAMH MEpP3JIOro rpyHTa, MpeloTBpa-
THTb Ae(POPMAUHIO APEHAKHBIX JHHHIA H3-3a CMCULCHHS
OTACJIbHBLIX TPYO NpPH MEXaHH3HPOBAHHOW 3acChllKe TPaH-
wen. Kpome TOro, npu 3T10M HMEETCS BO3MOMKHOCTHL MNpPO-
BECTH HHCTPYMEHTAJbHYIO IPOBEPKY KauecTsa BHITOJHEHHS
YKJIOHA TPaHWEH H yKJAaaKH TpyO.

aBJIATH YJIOXKEHHBIC Ha AHO TPaHuen TPyGbl HenpH-
ChIIIAHHBIMH HEJAb35, TAK KaK YCTOHYHBOCTb CTEHOK TPaH-
LIeH OYEHb MaJa, H OHH OGPYUIHBAIOTCH B TeueHue 3—4 u.
3TO NPHBOAHT K CMCUICHHIO WIH paspyuieHHio Tpy6. Pyu-
HYIO NPHCHINKY NPOH3BOASAT FYMYCHPOBAHHBIM TPYHTOM JL151
MOBLIIEHHA BOAONPHEMHON CNOCOOHOCTH APeH.

Cpynr aas pyunodt npuceinku tpy6 GepyT u3 GpoBOK
TpaHuleH H BaJHKOB, 06pa3yOulHXCcs npu oTpuiBke. Baanku
06pa3yoTCs H3 XOPOINO Pa3PLIXJACHHBIX NaXOTHOrO W NOJ-
IaXOTHOTO TPYHTOB € COOTHOWIeHHeM B cpeadem | : |,
Bbicota ¥ OCHOBaHHE BAJHKOB COCTABASIIOT MPHMEPHO
20-cm. O6Gbem rpyHTa BajJMKOB AASl NPHCHINKH TPYO Ha
YKA3aHHyl0 BBICOTY Hepoctatoued. Hepocrawuyio uacrsb
rpynta Gepyt ¢ Gposok tpauwed. I'pyHt cpesawTt noa
YyIJioM K CTeHKe TpaHuwen Jonatod. Ecau apeHax ykaa-
ABIBAIOT B rPYHTAX, HMEIOUHX KOYPDHUHEHT PHAbTPALHH
G6oaee 0,5 m/cyT, TO NPUCHITIKY MOXKHO AenaTth 3 J1060r0
MECTHOTO rpyHTa.

152



K
: -
~p\ e

Pic. 49. Cxema 3achinkd TPaHWEH FyMYyCHPOBAHHLIM (PACTHTCALHLIM)
FpyHTOMm:

4 TpaHmen s paspesc, 6 — Bna B naane; I — tpanwes; 2 — rpyuT 3ACHNKH;
J - Gyavaoszep; 4 — kasaabep

BolcoTy npuceinku npunumalor pasHoit 20 cM TOAbLKO
ANSE KepaMH4eckKHx Tpy6 auamerpom 50 mm. Jlas Tpy6
Oo/ibILEr0 AHaMeTpa €€ YBeJAHUHBAIOT: MPH JAHAMETpe
7D MM — 25 cM; 100 MM — 30 cm; 150 mMm — 35 cm;
175 MM — 40 cm. .

Huseauposanue Tpacchl HEOGXOAHMO BHIMOAHATL Cpa3y
nocne ykjaajaku TpyG Ha paccTOsiHHM OT TPYOOYKAANUHKE
ikcKkasaropa He Gosee 2 M. BusiBaeHHbie OLIHOKH HEO6X0-
AHMO Ccpasy XKe YCTPaHHTb W MPOM3BECTH PYUHYIO Npu-
Cunky Tpy6. Ilpu Takom TeXHONOrHUECKeM npouecce yjia-
eTest H36EKATL 3aHACHHA NMONOCTH JAPEH, AONOJHHTEAbHbIX
JATPAT PYYHOTrO TPYAd H HEAONYCTHMBIX OTKJIOHEHHH OT
NPoeKTa.

3acuinky TpaHiued BLNOAHAIT GyAbJO3EePaMH, rpeijle-
PAMH H NPHCHINATEAAMH Pa3JHYHLIX KOHCTPYKUHKH. [lepean
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HAuaJOM 3aCHIIKH TPAHIUEH HEOOXOAHMO CHATH KONHPHbIH
Tpoc, y6paTh ¢ Tpacchl ynopsi, cobpath OCTaBLIHECH TPYObl
nocje OKOHYAHHSA YKAAAKH APEeHbLl N0 Bcel ee JJHHE.

[lpucrynas Kk 3aceinke Tpanuwed, Gyabaozep aenaer
nepBuIil Mpoxoa no nosoce, cBOGOAHON OT KaBaabepa. On
cpesaeT pacTuteabHbid rpynt (puc. 49). Ilpu npoxoae
Oy/abl03epa 110 3T0# CTOPOHE TPAHILEH 3aCHhNaeTcst TONLKO
70—75 ‘}fuueuuu. [1pu npoxoae Tpakropa no apyroii cro-
POHE TPaHWIEH TPYHT TaKKe NEPEMELaeTCA B CTOPOHY
APEeH, MPH 3TOM YacTb €ro NONajaeT B Tpanileln, a ocTalb-
HOW FpYHT paspasuuBaercs no croposam. Ilpu Benauwke
PACTHTE/IbHLIA TPYHT NEPeMELIHBACTC C MHHEPAIbHBIM.
Kosdpouuuenr ¢GuabTPaUMH TIPyHTa 3aCHinKH YBeAHUH-
BAETCH N0 CPABHEHHIO C €CTECTBEHHBIM, @ 3TO CHOCOOCTBYET
Jyudiemy nocTynJaeHHIO BOABLI Yepes APeHa K HYI0 3achinky K
npene.

§ 35. Texnonorus crpomrenscrea
NNacTMaccoBoro ppenawa Gecrpanweinsim cnocobom

CrpouteancTBo ApeHaxa GecTpaHilefubiM ¢nocoboM
MPOH3BOAHTCH C MNPHMEHEHHEM APEHOYKAAZOUHOrO KOMN-
Aekca M/1-4, MJ1-5 n MJ1-12. 3tor cnioco6 onpeaensercs
KOHCTPYKTHBHBIMH OCOOEHHOCTHAMH JAPEHAXKHbIX CHCTeM,
BADHAHTAMH BNAJICHUS APEH B KOJJIEKTOP MJH OTKPLITLIH
KaHaJj, THMOM [PHMEHSIeMbIX APEeHaXKHLIX TPY6, 3daUHTHO-
PUALTPYIOLIHX MATEPHAJIOB H COCAHHHTENLHON apMaTypHhi,
CrnocoboM peryJHpoBaHusl YKJIOHA.

B 3aBHCHMOCTH OT BapHAHTOB BNAACHHS APEH B KOJJIEK-
TOP HAH OTKPHITHIA KaHajl NPHMEHSIOTCS JBE OCHOBHbLIE
TEXHOJOrHYeCKHe cxembl (puc. 50).

Puc. 50. Texnosoruueckne cxemu Gectpanmiednol yKiaakn Apesaxa:

@ - TPH BNAZAEHHK APCH B SAKPHTWE KOANCKTOP, 6 — NpH BNAACHHH APCH B OT+
KpuToifl Kauas: | — ovkpuTui kanaa; 2 — apens; 3 — npuanok: 4 — sakpurufl

KOAACKTOP
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[lpoknanka ApeH 10 TeXHONOrHYECKOH ‘cxeme Ha
puc. 50, @ ocymecTBAACTCS NPH BNaJeHUH APEH B 3aKPHITHIH
kKoanektop. Jas 3araybaenusn pabouero opraHa ApeHO-
YKJAAJA4YHKA € MOMOULbI0 MHOTOKOBIIOBOIO HJH OJAHOKOBLIO-
BOI'O 9KCKABATOPa OTPHIBACTCHA NPHUSAMOK B YCTHEBOW 4acTH
JIPeHb.

TexHonoruueckas cxema Ha puc. 50, 6 npumensercs
B TOM CJy4ae, Korja ApeHbl BNajaloT HenocpeacTBEHHO
B OTKPLITHIH KaHaJ. 31ech pabouuii opran JApeHoyKAaAunKa
araybaseTcss ¢ OTKOCa OTKPHLITOro KaHana 0e3 AonoJiHu-
TEJLHOTO YCTPOHCTBA MPHSIMKOB — 3aXOAHBIX wYpdos.

[lpu paGore no TexHuueckon cxeme «6» OTMEYAETCH
CHHJKEHHE 3aTpaTr Tpyjla Ha ONepaudH no YCTPOHCTBY
COCHHEHHA JIPEH C KOMIEKTOPOM H [PHSIMKOB, HO B 3TOM
BaApHaHTe TPEOYIOTCH AONOJHHTENbHbIE MATEPHaJbl H COOT-
BETCTBEHHO TPyAO3aTpaThl AJASl YCTPOHCTBA JAPEHAKHBIX
YCTHEB Ha Kax<JIOH ApeHe.

[ IpuMeHsieTes TakKe TeXHOJOTHUYeCKan cxema, NpH Ko-
TOPOH 3aKpbiTas APEeHa)KHasl CHCTeMAa HMEeT ABYXCTOPOH-
Hee BnajeHHe ApeH B KOJJEKTOP MO/ NPAMBIM yraoMm. 3T1oT
TeXHOJOrHYECKHH BapuaHT Npeanojaraer «rjayxyio» npo-
KJAAAKY PEH B cayyae 3anasibiBanus pabor 1o ycrpoicray
JAKPLITOro Kossiekropa. PaGouni oprad ApeHoyKJAaaunka
1aray6aseTcs oT HCToKa ApPeHbl 6e3 NONOJHHTeNbHOH OT-
PHIBKH NPHSIMKOB H BHIrJYGJs1€TCSl B KOHIE MPOTHBONOJNOK-
HOH ApeHbl. 3arteM TPaHWEHHBIM 3KCKABATOPOM-APEHO-
ykaaguukom IDTLL-202A yerpauBaerca koaaektop. [lpu
BCKPBITHH TPAHIIEH naacrmaccossie TpyGbul B CTBOpE KOJ-
JICKTOpA cpe3aloTcsl KOBIIOBbIM pabouum opradoMm. C no-
MOLLBIO JAONOJHHTEAbHLIX BCTABOK H TPOHHHKOB CpesaH-
HHE KOHIbLI MJIACTMACCOBLIX TPYO COCAMHAIOTCA C KepaMu-
HeCKHMH  TpyGaMH  KOJAJIeKTOpa. 3Jra  TeXHOJoruyeckas
CXeMa HMMeeT pAjd CcyulecTBeHHbIX Hepocratkos. [Ipexae
BCero, OHa MOXKET NPHMEHATLCA JHIb Ha OOBKTax, rae
VPOBHH FPYHTOBBLIX BOA HAXOASITCA HHIKE JIHHHH 3aKJaAKH
KOJJIEKTOPHO- APEHAXKHON CeTH, MOCKOJAbKY OCYULECTBHTD
KAYECTBCHHOE MPHCOCAHHEHHE APEHbl K KOMIEKTOPY MNpH
HHTEHCHBHOM MOCTYIMJIEHHH BOJbI B TPAHILECIKO HE MPEACTaB-
JAETCH BO3MONKHBIM. :

Kak nokasniBaer npou3BoACTBEHHBIR ONLIT, 10 pasauy-
LM OPraHH3aIHOHHBIM MPHYHHAM KOJJIEKTOPLI HHOT /LA Bbi-
NOJHAIOTCA ¢ Pa3pbiBOM BO BPEMEHH, KOrjia /JApPeHbl H
ycTbeBasi NPHAPEHHAsi 30HA HACBILLAKTCA BOAOH, YTO
C03/laeT CYULeCTBEHHBIC TPYAHOCTH /st APeHAXKHOH Gpura-
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Abl NPH COCIMHEHHH YCThA APeHBbI K KoalekTopy. Kpome To-
ro, Tpebyercst 0co60 TOUHOE BbIIEPXKHBAHHE ITAYOHHBI JApe-
Hbl B CTBOpPE KOJJIEKTOPA, UTO HE BCErjia yaaercs clenarthb
B CJOMKHBIX MPOH3BOACTBEHHBIX YCAOBHAX. BhIBAIOT Takxe
CJAyYau, KOTAa YCTbsl APEHbl HAXOASATCA HHIKE OCHOBAHMA
KoanekTopa. TPYyAHO KOHTPOJHPYEMbIMH OCTAIOTCH HCTOKO-
Bbi€ YUAaCTKH APEH, NOCKOJNBKY HX rayOHHA He MOXeT ObiTh
3apuKcHpoBana B npouecce 3aray6enus pabouero
opraua.

Tounoctb GOPMHPOBAHHUS JIOKA HA AHE LEJIH OTHOCH-
TEJIbHO KOMHPA H YK/AAJKa HAa Hero ApeHaxHbIX Tpyo
obecneyrBaeTcs HajleXHoH paboToi CaeASUIed CHCTEMBbI
APEHOYKAAAUHKA, KOTOPAasd NEPHOAHYECKH INPOBEPACTCHA H
Halla)KMBAeTCA MyTeM TLLATEJIbHBIX KOHTPOJALHBIX HHBEJIH-
POBOK NMPOAOJBLHOrO MOJOXKEHHA JAPEeHAaKHbIX JHHHA.

B Hacrosiuiee BpemMs HCNOAB3YIOTCA ABAa OCHOBHBLIX Ba-
pHaHTa MOATOTOBKH IJIACTMACCOBBIX APEHAKHBIX TPYO:
npeaBapurenbHas o6MOTKa TpyO pPyJIOHHBIM 3alHTHO-
GUALTPYIOLIHM MAaTEepPHAJIOM B CTAIHOHAPHBLIX 34BOJACKHX
YCJAOBHSX; 3allHTa TPYO PYJOHHBIM MaTepHaJoOM B npouec-
ce YKJAA/KH CrCUHAIbHLIM OOMOTOUHBIM YCTPOHCTBOM,
YCTAHOBJEHHBIM Ha ApeHoykaaaunke MJI-4.

BoJjee TEeXHOJOTHUHLIM SBJAAETCS TNepBbiH BaPHAHT.
[1pou3BOACTBEHHBIA ONLIT MOKA3bBIBAET, YTO [PH BTOPOM
BAPHAHTE H3-3a NMOJOMOK W pasjajikd o6MOTOUHOro 0060-
PYAOBAHHSA MPOHCXOAAT HEONPAaBAAHHBIE MPOCTOH APEHAK-
HeiX Gpuraa. Kpome Toro, 8 3TOM CJyyae H KauecTso
3aUMTHl O BCeH JJIMHe APeHbl He BCeraa orsBeyaer Tpe-
G6osannaMm. Paspoie 3®M B 2—3 Mecrax MOMKeT IPHBECTH
K 3aHJICHHIO H BBIXOAY H3 CTPOs BCEH APEHbBI.

OCHOBHbBIE TEXHOJOIHYECKHE OCOOEHHOCTH H NOCAe0BA-
TEJBLHOCTh CTPOHTENLCTBA JIPEHA)Ka M3 MJacTMAcCOBbIX
Tpy6 OecrpaniueiinbiM - kommaekcom  MJL-4, MJL-12
cAeAYIOIHE: 0 Ha4yaja CTPOHTENbCTBA KOJIEKTOPHO-JIpe-
HAXKHOW CeTH BBHIMOJHAIOTCH KYJbTYPTEXHHUECKHE H NAaHH-
poBOYHBIE PabOThl NO NOArOTOBKE TPACC; OCYILECTBAACTCH
BLIHOC MPOEKTa W TPACCHPOBKA CeTH B HATYpy; CTPOATCH
OCHOBHAs BOJIONPOBOASALLAN CETh M KOJJIEKTOPbLI, Ha MNpH-
O0OBeKTHBIH CKJIaj AOCTABJIAIOTCA APEHAKHbIE MaTepHaJbl.

Jpenaxuoie TpyObl H apmatypa K3 M10JHMEPHBIX MaTe-
pHAJIOB CKJAAAHPYIOTCS Ha OODLEKTe CTPOHUTENbCTBA Ha
HACTH/bI (JCPEBAHHBIC CTEAJNAXKH, COJOMEHHbLIE MaThi).
Buicota witabeas He A0JKHA npesbiwath 2 M. Ceepxy
wrabeab TPyO NPHKPHLIBAIOT OPE3EHTOM, COJOMOH HJIH
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BETKAMH 115 3aUIHTHL OT aTMocdepHbiX BosjaeicTeril. Me-
¢Ta CKAaaupoBanus 06BIUHO pacnonaraiorT He 6auxe 50 m
ot 3anpasounbiX nynkros FCM.

[lAaHMpPOBKY TPacc APeH BLNOJHAT YHHBEP-
cadbHbiM Oyabaosepom knacca taru 100 kH B oaun uau
nBa pabouHx Xoaa NpH BuicoTe (rayGHHE) HepoBHOCTEH
Goaee 20 cM H nonepeuHoMm ykjaoue tpacc Gosee 37, 1lu-
puna naanupyemoit Tpaceot 4 M. [anuposka Tpacc a1oax-
fa ObLITb BBHINOJHEHA HE N03aHee, YeM 3a JIeHb A0 YKIaAKH
ApeHaxka, uro obecrneyuBaer GpoHT paboT APEHOYKIANYH-
ka MJI-4.

Jlan pas3BO3KH JAPEeHANKHB X MaTepHalos
Henoab3yioT Oyavaosep uau tpakrop JAT-75M B cuene ¢
METAIHUECKHM JHCTOM HAW npuuenom. [IpuoGbexTHbif
CKAAA 0JKEeH ObITh PACTIONOKCH HA PacCTOSAHHK He Goaee
2 KM OT MecTa npoussoacTsa pabor.

O6iasn macca ApeHaxHbiXx matepuanos (Tpy6, 3®M u
COE/IMHUTENIbHLIX JleTadel) cocTapaser npumepno 270 kr
Ha | KM naacTMaccoBbiX JIPEH.

[lorpyska n pasrpys3ka 06y XT naacTMaccoBbixX
Tpy6 Buinoanserca Bpyunyio. [lpu nepesoske OyXThl CTaBAT
Ha pe6po HAKH HABEIIHBAKOT HA CTOHKH TPAHCNOPTHOrO MPH-
ena.

[lo Tpaccam ApeH HX PACKJIAALIBAIOT (Y yCTbsl) C JeBOH
CTOPOHBE MO XOAY APEHOYKJIAAUHKA HCXOAA H3 AJNHHBI JpeH
n tpy6 B Gyxrax.

Jasn 3araybaenus pabouero opraHa ApeHOYKJaaauHKa
MJ1-4 oT KoJleKTOpa BHavaje paspabaTbiBaeTcs NPHAMOK
LaHHOH 5—6 M u wHpuHo#i 0,5 M. JlHO npHAMKa A0JKHO
ObiTh HAa 3—5 oM Boile TPpyGw Koasektopa. [1pu paGore
10 TeXHOJOrHYECKOH CXeMe, KOrjaa JpeHbl BuNajaiT B OT-
KPBITHIA KaHat, pabouHi Opras ApeHOyKAaAuHKa MOXKeT 3a-
(AyGAATHCA HENOCPEACTBCHHO OT KaHaaa NpH ero uupHHe
e menee 4 M. [lpu MeHbuwiel WHPHHE KaHaiaa AONOJHH-
reJbHO paspabaThiBaeTCA NPHAMOK AJAHHOH 3—4 M.

I[lpounecc yKaAaAKHu ApPeH HAYHHAETCHA C [OATO-
TOBKH APEHOYKJIAAuHKa K pabore, BKAIOHAOWEH CAeLYIO-
M€ OnepauMH: YCTAHOBKA Ha Tpaccy, HaBellHBaHHE
OyXTel naacTMaccoBbiXx TpyG; nopaya TpyObl uepes Ha-
(paBasiolHe B CHYCKHON AOTOK; 3araybjenue pabouero
Oprasa B NpUAMOK HJAH OTKPBLITHIH KaHaja H 3akpenJende
rpy6Gbl 3@ KOJIEKTOPOM [PHKHMHOW BHJIKOH.

IMocae ykaanku 10 M apenbl €€ NOACOCAHHAOT K KOJ-
NCKTOPY € HCNOAB30OBAHHEM COCIHHHTEbHLIX AeTanel HIlH
Hepes Kepamuueckyo Tpyoy. 157
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Puc. 51, becrpanweinniit ipenax ¢ GHALTPYIOTLHMH SACMCHTAMMH:

4 — CNAOIINAR 3ACKHNKA NECHANO IPARKAHON CMECHIO HAN MCCTHHM DHALTPYIO-
UM TPYHTOM; 6 — KOAOHKH M3 (ECHANO rPABHAHOR CMecH; 8 — guanTpyw-
wne GAOKW; ¢ — puavTpyoune Kryt; [ — naxorunit caof rpywra; 2 -
30Ha TAYGOKOro PHXACHHN, 3 — cAOK rpynTa ¢ nesapyweniofh cTpykTypoi;
A — WHPHHE KOJOHKN M0 BEpXy, B — paccrofinne mexay OCAMH KOAOHOK]
C -~ PACCTOAHME MEKAY OCAMM XKIyTOn

OdopmacHHe HCTOKA APEHAKHOH JHHHH BHINOJHACTCH
3a 3—5 ™M 0 Buiraybaenus padouero opraua. Ilanact-
MaccoBylo TpyGy oGpe3alorT W TOpel 3aKphiBaloT 3arayi-
Ko# uan naotusiM 3®M THAa HrAONPOOHBHOTO HETKAHOTO
nonotna wan [13-xoacra. Tlpn npoposxenun pabouero
X014 APEHOYKNAAUHKA KOHell TpyObl Onyckaercs Ha AHO
LHLeJIH.

[1pu o6pbiBe TPYOLI HAH OKOHYAHHH GYXTHl TPYOLI CTHI-
KYIOTCS TPH MOMOLLK HAKJIAAHOH COCAHHHTENLHOH MY(THI
HJAH oTpe3ka Tpy6ul aannoi 20—30 cm.

B cayuae HeOGXOAHMOCTH YBEAHUEHHS OCYUIHTEINLHOIO
AedcTBust GecTpaniiefiHbiX APEH B THXKEAbX caaboBoa0-
NPOHHILAEMBIX TPYHTAX HAH YCTPOHCTBA KOMOHHHPOBAHHBIX
CHCTEM MOANOYBEHHOTO YBJAKHEHHSI C OCYUIHTe/NAMHA-
YBJAKHUTCAAMHE HJIH CKBAXKHHAMH-yCHAHTENsIMH ¢ Oec-
TPAHIIEHHBIM APEHOYKAANYHKOM MOXKET arperaTipoBaThes
clienanbHoe cMeHHoe TpybGoykJaaaounoe o6opyroBaHue,
MO3BOJAIOILEE OCYUIECTBAATE YKAAAKY PHALTPYIOULHX SJe-
MEHTOB OJIHOBPEMEHHO C MPOKJAAAKOH OCHOBHBLIX JIpeHax-
HuX TpyGonposoaos (puc. dl).
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§ 36. Texnonorus crpourenstisa
3aKpHITRIX: KONNEKTopos Sonbuwioro gMamerpa

B 3aBHCAMOCTH OT MeXaHHYECKOrO COCTABA NOYBKL, TAY-
G¥HBl 3aKAaAKH TPyG, arpecCHBHOCTH Cpeabl, B KOTOpOIl
6ynet paboTaTh KOAJEKTOP, NPHMEHSIOTCS TPYOhl W3 pas-
NWYHBIX MATEPHAJIOB: KEPAMHULCKHE, ACOOUEMEHTHBIC H XKe-
ne3oberonusie. [Inamerp npuMesseMuix TpyS caeaywowus,
CM: roH4apHeiX — 25; xepamuyecknx — 25, 30, 35, 40;
acbounemenThblx — 25, 30, 35, 40, 50; KeNe3066TORABIX ~
30, 40, 50, 60 u 80.

Ilns CcTPOUTENBLCTBA 3aKPHITONO KOVIAEKTOPA AHAMETPOM
25 ¢M B OCHOBHOM NPHMEHSIOTCH KepaMHueckHe TPyOH.
Onnako, ecan rayGHHa 3aKA33KH KOAJEKTOPOB NDEBHILAeT
3.5 M, 3TH TPYOb 3aMEHSIOTCA OOJIEe NPOUHWMH acHo-
(IEMEHTHBIMH HJH KeDpaMHYeCKHMH NOBLILEHHOH fpou-
HOCTH |

Pa3paoTka TpaRilieH NpH 3aJ0XKEHHH KOMIEKTOPOB U3
TPY6 AHaMeTpoMm 25 ¢M Ha rayOuHY RO 2 M NPOH3BORHTCH
MHOTOKOBIMOBBIMH HJIH OAHOKOBILOBRMH 3SKCKaBATOPaMH,
HMEIOIHMH TPYGOYKAaZOUHEe YCTPOHCTBA LIS HipEJoTBpa-
Wenusl OOPYUIEHHs cTenoK TpaHwed. [pu rayGure Tpau-
WweH OT 2 10 3 M BEPXHIOI0 YaCTh TPAHIUEH UeAeco06pasHo
OTPHIBATH OyJ/IbA0O3EPOM, A HHKHIOW (rIyOuHON 10 2 M) —
MHOTOKOBINOBLIMH 3KCKABATOPAMH.

B cayuasx, koraa AAA  CTPOMTENBCTBA KOMNEKTOPOB
MPHMEHSOT TPyObl AHaMmeTpoMm. Gonee 25 ¢M, a Takxe
KOoraa avaMeTp npuMeHsembix Tpy6 25 cM, ro raybuna ux
3aKMajfkd- Gojipie 3 M, ANS OTPHIBKH TPAHLICH HCAOAb-
3YIOTCH OAHOKOBilIOBHIE 9KcKaBaTopsl. IIpu sToM mHpHHa
AHA TPAHIICH APHHHMAETCS CACAYIOWeH: 18 TPY6 AKaMeT-
pom ot 30 10 50 cm — D+60 cm; ain Tpy6 AMamerpoM
Goabwe 50 cm — D 4100 cm (D — Bapyxubifi anamerp
Tpy6). [1pH HenoAbL3OBaHKK 0AHOKOBUIOBBIX IKCKABATOPOB
TPaHIIeH OTPHIBAIOTCH € HAKMOHHBIMH CTEHKAMH.

CrpouTeibCTBO 3aKPHITHX KOA/NEKTOPOB AHAMETPOM
Gonee 25 cM NPOBOJAHTCR Npx HaHOO/Nee HK3KOM YpOBHE
CTOSIHHSI TPYHTOBLIX BOA.

[pyHTOBBIE U NOBEPXHOCTHBIE BOAK, HHTEHCHBHO MOCTY-
NAKLKE B TPAKIWEK, yAAJAIOTCH CAMOTEKOM 10 XKeJaobKam
HA AHE TpaHwies JHWGO OTKAUMBAKWTCHA HacocoM. [lpu He-
OOXOAHMOCTH A 3TOR UeNH NPHMEHAITCH HIVIOPUALTDSL.

[loaroroBKa Tpacc KOMIEKTOPOB GOJBWIOrO Auamerpa
NPOH3BOAMTCA AHAJOFHYHO MOATOTOBKE TPace ApeH. LLnpu-
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H4 NOATOTAaBJHBAEMOH MOAOCH J0JXKHa ObITL A0CTATOMHOM
Aas obecnevyeHns JAOCTaBKH H PA3MEUIeHHA KOJJICKTOPHbIX
Tpy6 H AeTajei COOpPYKEHHH, JABHKEHHS 3eMJCPOHHLIX H
NOABEMHO-TPAHCNOPTHLIX MAUIHH, Pa3MEUIeHHs] BbLIHYTOrO
rpyHTa. 3

KenesobeTonHble TPyObl W JeTajH COOPYIKEHHH NpH
NEePeBO3Ke AOJIKHbLI 3aKPENasiTbCs Tak, YTOObI HCKJIIOYHTH
Hx nospexaenne. Kepamuueckne # ac6ouemeHTHbie TPyObi
AR KOMJIEKTOPOB PEKOMEHJYeTCsi MepPeBO3HTh B KOHTEH-
Hepax (makerax).

[Torpy3o4no-pasrpy3ouyHbie H MOHTaXKHbie paGoThl MPH
CTPOUTENBLCTRE KPYNHBIX KOJJIEKTOPOB HPOH3BOAATCH C NO-
MOILBIO MOABEMHBIX CPeACTB (aBTOMOOMAbLHBIX H TPAKTOP-
HbIX KPaHOB, NOrPY34YHKOB U T. A.), CHaOKeHHbIX CTPONaMHu,
KPIOKaAMH H KJEUIeBbLIMH 3aXBaTaMu, KOTOpble BO H3bexa-
HHE NOBpPEXACeHHUA TPYO NOJKHBI HMETh MATKHE HAKJIAIKH.

JlocTaBKa KOMEKTOPHBEIX TPYG W AeTajiel COOpYKeHHH
Ha TPacChl OCYUIECTBJSIETCSI B 3aBHCHMOCTH OT MECTHbIX
YCJAOBHH aBTOTPAHCNOPTOM, HA NPHUENAX HIH abKaXx. Tpy-
Obl H IETAJH COOPYKEHHN PaCKAanbBAIOTCH PAAOM C TPaH-
leeH BHE NMPH3MbI OGPYLIEHHA.

[Ipu cTpouTeNbeTBE KOMIEKTOPOB GOABINOIO AHaMerpa
Ha JHE AR YKAaAKH TPYO NOAroTrap/jHBaeTCs JoXe ¢ yye-
TOM HX JHamerTpa.

B NJOTHLIX H KAMEHHCTBIX FPyHTax, rjle NPaKTHYECKH
HEBO3MOKHO CAeaTh Joxe Tak, uToObl TPyObl npHaeraiu
MJAOTHO, €ro yrayoasiior Ha 2-—3 CM H AeJa10T B Hero noj-
CBINKY H3 ChIy4HX MaTepuaJos.

Onyckauue TpyGbl B TPAHILCI NPOH3BOAHTCA BPYUHYIO
(Korjia npHMeHsIiOTCSl KepaMHyecKHe HaH acOGolleMeHTHbIe
TPYOLl MaJjblX AHAMETPOB), NPH MOMOILH aBTOKPaHa HJH
CHEIHAJbHOrO KpaHa Ha IYCEHHUYHOM XO/Yy, 4 yalle BCero
IKCKABATOPOM, OTPLIBAIOUIHM TPAHILEIO.

FepmeTn3anns CTHIKOB MEXAY TPYOaMu OCYLEeCTBIIA-
€TCA M0 XOAY YKJAAAKH HX B TPAHLICIO U AOJNKHA HCKIIOUATD
IIPOHHKHOBEHHE IPYHTA B KONJIEKTOP B TCUECHHE BCErO CPOKA
ero cJayxO0bi.

YyacTKH KOJANEKTOpa ¢ YJ0KeHHbIMH TpyOamMH 0ObIYHO
KOHTPOJIHPYIOT Ha NPaBHJIbHOCTD BHIACPKHBAHHA 3313 HHOH
rAayOHHbBI H YKJOHA HHBEJAHPOM HJH BH3HpPaMH (AONyCTH-
MbIE MECTHBIE OTKJOHEHHS OTMETKH JiHa OT [POEKTHLIX
+5 cM); Ha NPAMOJHHEHHOCTbh — BH3HPaMH (0NYCTHMbIE
OTKJOHeHHs: TPYObl OT OCH TpaHulen -+ 1,5 ¢m); Ha KauecT-
BO YKJIa/IKH H CTBIKOBKH — BH3YaJbHO, ULYTIOM, JHHEHKOH.
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He aonyckaorcsi 3a3opbl B CThiKax 6e3 3auutol Guab-
Tpyoltum  marepuasom. [lonepeuioe cwmeuiense Top-
oB TPyO A0JKHO ObiTh He Gosee '/3 TOMHHB CTEHKH
TpyObl, a yraosoe cmeuenne — ue Goaee 3° Ha | M AHHBL

Ecan ray6una Tpaviled HaA KOJMIEKTOPOM H3 KepamH-
uecKHX TpyO npesbiwiaeT 2 M, a s OCTaAbHLIX TPYG — 3 M,
AeNdeTcA MPHCHINKa UX BPy4Hylo (Ha 5 ¢m Beimie Tpyo)
¢ OCAORHONH yTpaMOoBKOH rpynTa. Jlaanueimas 3aculnka
TPaHIled NMPOH3BOAHTCH Oyablo3epom.

[1pH CTPOHTENLCTBE KOMJICKTOPOB H3 XKeae3zn0eToHHbIX
Tpy0 HX HAPYKHAH MOBEPXHOCTL MOKPHBAETCH AHTHKOP-
PO3HOHHBIMH MaTepuanamu. Jlas npucninkn xene3obeTou-
HBIX TPYG MCNOAL3YETCA FPYHT MOC]AE CHSITHA BEpPXHEro
CA05.

§ 37. Buigep)xnBaHMe NPOAONLHLIX YKNOHOB

3agaunbiit YKIOH AHA [IPH OTPLIBKE APeHa)KHOH TpaH-
en o6ecneMHBAeTCA CAeAslled CHCTEeMOH, uLyn KOTopo#H
CKOJIB3HT 110 HaNpapafOUWeEMy TPoCy, HATAHYTOMY BAOJbL
Tpacchl. KONHpHLIA TPOC yCTaHOBJAEH B CTPOroM COOTBET-
CTBHH C HPOEKTHLIM YKJOHOM JIHA TPAHIIEH.

Cheasiniasi cucrema npejaHazyavena aist asTOMaTH-
HECKOro YNpaBJAcHHSE NOABEMOM H onycKanuem pabouero
OpraHa APeHOYKAAAYHKA W COCTOHT H3 IIHTKA, AATYHKA,
JJEKTPOMArHHTOB H 3JeKTponpoBoakd. Ha wurke ynpas-
JCHHA  PACNOJOXKEHbl CHTFHAJABHLIC JAMIIOYKH, KHOMNKA
IBYKOBOIO CHTHAJA, KHONKH YNPABJEHHA 3JNEKTPOMATHH-
TAMH, BKJAIOMATENH ABTOMATHKH H BKJAIOHATENH CHIHAJNH3A-
ILHH.

Jlatuuk npeanaznaved VIS ynpasjieHHs CHCTEMOW Bbi-
JAEPKHBAHNHA 3a4ANHOTO YKJIOHA JAHA TPANILCH H NIPeACTaB-
AsietT COGON INEKTPHUECKOEe MEepexaioyalolee yeTpoicrso,
YyCTAHOBAEHHOE HA pabouem OpraHe 3KCKasaTopa-ApeHo-
vkaaauuka, Onupasicb Ha KONHPHBIA TPOC, LIyl AaTuHKa
NeACTBYET Ha NMepeKaoUaloiee yepoicTBO, CHIHANH3HPYIO-
nee 06 OTKJAOHeHHH pabouyero OpraHa OT 3aAaHHOW ray-
OuHbl Konauus. BoaaeicTsus llyna Ha Tpoc peryjiHpylorcs
NPOTHBOBECOM 10 Hauana pabor.

Jlas  apenoykjaapounnix Ikckasatopos ITLL-202A,
ATL-163, MJ1-4, M/1-12 3anavHbli YRIOH APEH MOXKHO
OGECNEeMHTb H € NOMOILBLIO JA3CPHOTo Jyua.

Jlasepunbtit ykazateans ykaona YKJI-1 cocrour u3 csero-
HAAYYATENS, VCTAHOBAEHHOTO HA IITATHRE B VCThE APCHbI,

6 3axas N2539 : 161
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u (poronpuemunka (puc. 52), KOTOpBIH COCTOMT U3 (POTO-
YYBCTBHTEJNBHON TONOBKH M 6J10Ka BbIpaGOTKH KOMahi
(BBK). Csetonaayuyateab HCIyCKaeT Ja3epHbid Jyu na-
pANNebHO NPOEKTHOMY YKJIOHY JpeHbl. POTOUYBCTBHTEb-
Hasl TOJOBKA, 3aKpenJieHHas Ha pabouem OpraHe MaulHHb,
IPHHHMAET Jyu, npeoGpasysi ero eKTPHUYCCKHH CHIHAN,
u nepepaer na BBK, ycranoBaeHubiii B KaGuie MaluHHb.
/lanee BBK dopmupyer KoMaHly ynpasJieHus H Cneunanb:
HOM  3JEKTPOrHAPABAHYECKOH CHCTEMOH aBTOMATHUECKH
nojaepxKuBaer pabounit oprai MawiHHL B 3a4aHHOM NO-
noxenun. JlaasHocTb AeicTBHA AasepHoro ayva ao 500 m.

[Ipu 60abLIOH ryGHHEe 3aK1a/IKH 3aKPBITLIX KOJIEKTO-
POB HA THKEABIX MHHHCTBIX FPYHTAX € BKAOUYCHHEM THEH H
KamHell TpaHWeRHblil ApeHax CTPoAT IKcKaBaTopamy (pa-
Gouee o6opyaoBannHe — obparHas Jonara WiW AparianH).

YKJOH AHA TPaHUIeH NPOBEPHIOT BH3HPOM, KOTOPbLIH
COCTOHT H3 CTOHKH ¢ ypoBHem W purensi. Croiiky crassiT
BEPTHKAJBHO HA AHO TpaHileH Tak, 4ToObl pureib Obid
OBEPHYT B CTOPOHY HaTsinyToro tpoca. Ecan HuxKHss
KPOMKA PHTeIsl KacaeTcst TPOCa, 3HAYHT, OTMETKA HA COOT-
BETCTBYET MPOCKTHOM, 3a30p MEKAY KPOMKOH pHreas H Tpo-
COM CBWIETEJALCTBYET 0 HepoGope Wian nepeGope rpyHra.
Heno6opsl cpesator, a nepeGopsi 3anoaHsiior TpamMGoBaH-
HBIM NecYaHbiM rpyHTOM (BMecTe ¢ Goem TpyGOK, uleGHEM
W rpaBHeM).

KOHTPOAHPOBATL OTMETKH AHA TPAHIIEH MOXKHO 1O MET-
KAM Ha PYKOSITH 3KcKaBatopa (¢ paGounm oGopyrosa-
unem obpartHas Jjonata) u HuBeanpom. B stom cayuyae
NPOMEKYTOUHBIE OTMETKH nposepaioT T-o0pa3HbiMH BH-
IHPAMH.

IKCNAYATAUHOHHAN HALEKHOCTb H PabOTOCNOCOOHOCTD
APEHAKHONW CHCTEMbl B LLEJOM 3aBHCAT OT CTENEHH COOT-
BeTCTBHSL (PAKTHYECKHX MPOAOJAbHLIX YKJIOHOB H riyOHHbBI
{IKNAIKH JIPEHAXKHBIX TPYOGONPOBOAOB NMPOEKTHLIM.

OCHOBHBIM CIOCOOOM KOHTPOJS NMPOAOJbLHLIX YKJIOHOB
APEH SIBASIETCH KOHTPOJLHOE HHBEJHPOBaHHE.

JLas peryAnpoBanus KauecTBEHHbIX NoKa3sareei B 1po-
llecce YKAAAKH APEH HCMOAb3YIOT HuBeaHp-yKaonomep. Ero
VCTAHABAMBAIOT B HAYaJbHOH TOUKEe APEHb, a HA KOHUe
CTABAT BCUIKY WJAH PeHKY € MEeTKO#, COOTBeTCTBYIOULeH
npoekTHOMy YKJaoHy. Ha 3Ty MeTKy HaBOAAT BH3HPHYIO
rpy6y reoae3HyecKoro WHCTPYMEHTa H 3aKpenjsiior ee B
ITOM MOJIOKEHHH,
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[TpuBop MOKET NPHMEHATHCH B KayecTBe OOLIYHOIO
HUBEJHPA C CaMOYCTaHABAHBAWILEHCH JHHHCH BH3HPOBA-
HHUH, 4 TAKXKE KaK YKJIOHOMED. YKJIOHOMEPOM MOXKHO 3aja-
BATb M H3MEPATb HAKJAOH BH3MpHOro ayua. [das srtoro
aputeabHas Tpy6a crHabxkeHa AONOJHHTENbLHBIM OOBEKTH-
BOM, OCb KOTOPOIr0O pacioiokeHa B OAHOH FOPH3OHTANbHON
MJAOCKOCTH C OCbI0 OCHOBHOTO 06beKTHBA. [lepea nonoanu-
TeJbHHIM OOGBCKTHBOM 1pHGOPA YCTAHOBJEH YKIAOHOMEP B
BH/IC KOMNEHCATOPA, COCTOALLIEIO H3 HENOABHKHOIO U N0~
BHAKHOrO KAHHbEB. C MOCAC/AHUM KECTKO CKpenJieHa oT-
CYETHAA WKaaa, H300paKeHHE KOTOPOH TPH NOMOLLH Cre-
ILHAJBLHOTO OG'LEKTHBA M CHCTEMBI ITPH3M NepeaeTcs B nojae
apenus okyasipa. [losopaunsag nOABHKHLIH KJIHH CO LIKA-
JOH BOKPYI BH3HPHOH OCH, MOKHO NHOJAYUHTb TpeGyembli
HAKJOH BH3HPHOIO JIyya HJH, NOABOAA H3oO6paxeHHe BbiO-
PAHHOTO JIEJIEHHA PEHKH K FOPH3OHTANBLHON HHTH CeTKH,
OTCHHTATHL MO WKaJe BEJHUHHY HAKJIOHA,

B kommsekTe ¢ npuGopoM HCNOAL3YETCH HHBEJIHpPHAs
peHKa, npucnocobaeHnas Kak /IS HenocpeaCcTBEeHHOro 0T-
cyeta (PaKTHUCCKHX OTMETOK /IHA APEeHAXKHBIX TPaHUIeH,
TaK M A8 ONPEACACHHS OTKJIOHCHHH (DAKTHUECKHX OTMe-
TOK AHA TpaHwe#l ot npoektuwix. Jas 3toro k pehke
KPEnHTCHA BLIBHKHAA IATKA C AONOJAHHTEABLHOH CAHTHMET-
poBOH wKaNoA (AanHOH 40 CM) ¢ HYJCBBIM JI€JCHHEM B
HeHTpe. ITa WKaAa GUKCHPYeTCs NPH Kax/1o# yCcTanoBKe
HHCTPYMEHTa Ha COOTBETCTBYIOILEM OTCYETE N0 peHke,
OnpeAeNsieMOM 3aBHCHMOCTLIO @ = M — Hywo +IiAS — dy,
rae H -— rOPH3OHT MHCTPYMEHTa Ha JAHCTAHILHH, CM;
Huxo — NPOEKTHAX OTMETKA B YCTbE APEHB, CM; { — Npo-
eKTHBIH YKAOH; AS — paccTosiHde OT HYJEBOro INHKeTa
(IMKO) B ycrbe apeunt A0 HHCTpymeHTa, ¢M; d, — BHEWI-
HHA AHAMETD ApeHaxHblX TPyO, cMm.

Jlonoanureanhan 1Kajda HaHeCEHA Ha NEPeiABHKHYIO
BHIHPHYIO MCPKY € YCTPONCTBOM JLISl TOUHOTO COBMEULEHHS
HYJIEBOIO JICJIEHHS C OTCYETOM Ha peike. Peilka yetanaBiu-
BAETCS Yepes ONnpejleJIeHHbIeC NPOMEKYTKH Ha AHO TPalilien
HJIH HA BEPXHIOI KPOMKY ApeHakuux Tpy6. Habmonarean
6eper oTcuersl, KOTOpbie NpH COGMOACHHH MPOEKTHOrO
YKJOHA /IHA TPAHILCH JI0JKHEL ObiTh OMHaKoBBIMH. B cay-
4ae OTKJAOHECHHSA YKJAOHA BLITOJHEHHOrO JIHa OT MMPOEKTHOTO
OTCHETBI, B3ATLIE N0 PEHKEe, HCNOAL3YIOTCA JAAH onpejaee-
HHA BEJMUHHB 9THX OTKJOHEHHH. '

HoBwii ¢11oco6 KOHTPOJILHOrO HHBEJHPOBANHS (HUBEJIH-
POM-YKJOHOMEPOM) SIBAAETCS NEPCHEKTHBHLIM.
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[lpu crpouTeabcTBe GecTpaHwWelHOro ApeHa)ka A
KOHTPOJS TOYHOCTH BbLUTOJHCHHA MPOAOJbHBIX YKJIOHOB
ApeH anpoOHpPOBaHO B MPOU3BOACTBEHHBIX YCJOBHSAX ABA
cnocoba.

[lepBoiit cnocob npeaycMaTpuBaeT HCNOAL30BaHHE chie-
ItHaabHOro npucnocobaenus. Ha croikax tpy6oykiaaauuka
BHYTPH paboyero opraHa MOHTHPYETCH B [J1aBaloleM
N0JIOKeHHH wranra. HuxKHHA KoHel ee CKperJieH C pesH-
HOBBIM NMPHKHUMHBIM POJIHKOM, KOTOPbLIH ONHpaeTcs Ha ape-
HaKHBIH TPYOONPOBOA H ABHKETCH MO HEMY OJHOBPEMEHHO
¢ npoxojaom pabouero opraHa. K BepxHeMy KOHILY IUITAHIH
IPHKPEMJIAETCA reojle3nyeckan peHnka, no KOTOPOH CHM-
MAIOTCA YePe3 ONpeAeIeHHbIE PACCTOAHKS KOHTPOJbLHbLIE OT-
CYEThI.

[lpn BTOpOoM cnoco6e TOUHOCTH BbIAEPKHBAHHA YKJIO-
HOB  ONPEAENsieTCs C MOMOULBIO CHEUHAJNbHbLIX BelUeK.
avna ux 1,5 M, aumamerp — 5 cm. Beuwku ycranas-
JHBAIOTCHA HEMOCPEACTBEHHO CJEA0OM 3a NPOXOKAEHHEM pa-
Oouero oprasa JpPEHOYKJAA4HKa B TOUKAX CHATHS KOHT-
POJBHBIX OTMETOK, HHXKHHH KOHEWl HX CTABHTCA HA JApPEeHaX-
HbIA TPYGONPOBOA, NPH 3TOM CMBLIKAIOULMACH FPYHT IJIOTHO
sakumaer Bewky. [IpH MCNOAHHTEABLHOH HHBEJAHPOBKE
reojleanyeckas peHKa yCTaHaBJIHBaeTCs Ha BEPXHHH KOHeW
BCLIKH.

HauGoabuwias TOYHOCTbE BBHIAEPKHBAHUA 3a1aHHOTO
YKJOHE OTMEYAEeTC NMpH paboTe ApPeHOYKIaA4HKa 110 TeXHO-
JOrHYECKOH cXeme: OTKpPBITBIH KaHad — apeHa (oM.
puc. 50, 6). [1pu pabore apeHOyKIANUHKA 10 TEXHOJOTH-
HECKOH  CXeMe  3aKpbIThiH  KOJJIEKTOp — ApeHa  (cm.
puc. 50, a) HabawAATCA HHOTAA OTKJOHCHHA OT 3ajaH-
HOro YKJOHa npu 3aray6aeHdd paboyero oprana. Has
BLINOJHEHHA KAauyeCTBeHHOH YKJIAaAKH APCHAaXHbIX Tpy6o-
POBOOB MO ITOH CXEMe NPHAMOK AJ5 3aray6ienns pabo-
Yero oprasa ApPeHOYKJAaAuHKa 1eaecoofpasHo OTPbLiBaTh ¢
HLICOKOH TOYHOCTBIO.

§ 38. Cpeacrea mexaHM3aumm
AN CTPOMTENbLCTBA ApPeHaXka

B nacrosuiee BpeMsi HanGoJbuIee PACIPOCTPAHEHHE B
yeaosusix Heuepuosemuoit 3oubnl PCPCP noayyuan tpas-
lielHbii H GecTpaHwenHblH CnocoGbl CTPOHTENLCTBA Ape-
Haxa ¢ [PHUMEHEHHeM 3KCKaBaTOpa-JAPEHOYKJaJuHKa
ITLL-202A u apenoykaaaunka MJ1-4 (taba. 14).
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14. Texunueckan XapaxkrepHcruka

Tpanwedinne
[Mapamerpu
3TIL-202A ITLL-206

Mowwnocrs asurarean, kBr 40 118
Tun paGouero oprana Kosimosutit Lennoi
Pasmepsl Tpauwien, ueam, M:

ray6una 2 2

WHPHHA 0.5 0.4
Ykaon aua rpasmen 0,020,002 0,02—0,002
Ckopocru:

pabouan, m/u 15590 250

TPAHCIOPTHAN, KM/Y 1,12 -4.45 1,53
Macca, t 10,6 239
Yaeannoe nasacuue wa rpyur, Mlla 0,033 0,038
FaGapurumie pazmepn, mm:

AAHHS 11500 9280

HIHpHHa 2480 3270

BLICOTA 3120 4940
HucaeHnocTs Apenaxuoro agena, uea, 5 5

Ikckapatop-apenoykaaaunk  ATLL-202A  (puc. 53)
npeaHasHayen Aast poiThs TPaHLIed NpaMOyroabHOro ceye-
HHst TAYOHHON 10 2 M ¥ wHpHHOK 0,5 M (B TaabiX rpyHrax
C KAMEHHCTBIMH BKAIOYEHHAMH AHaMeTpom He Gosee 35 cMm).
Oaunospemento ¢ pa3paGoTKoil TpaHllen 3KckaBaTop obec-
MeYHBALT MONYMEXAHHIHPOBAHHYIO YKIAAKY KePAMHUECKHX
HJIH MJ1aCTMAcCoBbIX TPYO ¢ 0OKAAAKON HX NOACTHIAAIONLEH
H NOKPOBHOWH JeHTaMH (uabTpylouero matepuanaa. [lpu
pabote 3KCcKaBaTopa O06GECNEeYHBACTCA  KAuyecTBeHHas
YKAAAKa B TPAHIICK KePAMHYCCKHX TPyO AHAMETPOM OT
90 no 120 MM, a TakKe naacTMaccoBbix Auamerpom or 40
no 75 mm B Gyxrax.

Akckasatop ITLL-202A COCTOMT H3 CACAYIOUHX OCHOB-
HBIX Y3JIOB: ABHI'ATEJs1, KOPOGKH CKOPOCTEH, paMbl, XOL0BOH
4actu, pabouero opraHa — KOBUIOBOH UENH, TpaHcnop-
Tepa, Tpyboyknanuuka, GapaGaHa AAs NJAACTMACCOBBIX
TPYO, 3JEKTPOOGOPYAOBAHHA H 3JEKTPOrHApaBAHYECKOH
caeanuen cucremnl. JAsurartess mapku J1-50 umeer mou-
Hoeth 41 kBrT.

Ha pame skckaBatopa 3akpensienn pabounit oprau,
Tpaucnoprep, GyHkep, A0TOK # ynopsl. Bynkep npeanasHa-
YEH JUIA OrpakKACHHA CNYCKHOrO JIOTKa, ynopsl nojaep-
KHBAIOT pabouuit Opran B TPAHCHOPTHOM NoJ0KeHHH. Pa-
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APEHOYKAANOMHBIX MWK

Vakorpanweitnsie Bectpanmehnue
ITH-163 STIL-2010 MJL-4 Mia-12
40 55 118 220
Ckpebronniit CrpeGronuii Craraunui Crarnunuii
(HOX) (Homx)
2 2 1.8 1618
0,25 0,27 0,2 0,2
0.02—0,002 0.02—0,002 0,0015 0.0015
18—684 40— 1750 453 - 1530 4501600
1,3—4,42 0,16—6,76 Ho 1,53 1,53
9 10 295 35,0
0,03 0,03 0,037 0,035
10300 6000 11540 13100
2480 2700 3200 3220
2590 3900 5400 4850
4 4 5 4

Goudit OpraH COCTOHT W3 KOBLIOBOH UENH, pambl, HATAXK-
HOTO YCTPOMCTBA, TyPacHOro Baja, OYHCTHTEJS KOBIUEH,
HANPABASIOUIMX POJHKOB U CAYKHT Il paspaboTKH rpyH-
Ta, BHIHOCA €ro W3 TPaHUIeH, BHIrPY3KH Ha TpaHcnoprep.
Tpaucnoprep npeaHasHayeH AJsi NOJa4H rpyHTa M3 Tpan-
mwew B orsad. [lpusoa TpaHcnmoprepa OCYULECTBAACTCH
uenHoit nepejaauedt, coeauusiomed seayuwne Gapabausl ¢
peayKTOpOM,

TpyGoyKkAaauuK npecrapaser cOGOA pacnopHbii ALKK
CBAPHONH KOHCTPYKILHM, BHYTPH KOTOPOrO 3aKpenjeH Ha-
KAOHHBIH IPYTKOBBIA CIYCKOBOH JIOTOK /151 MO/1a44 HA AHO
TPAHILICH APEHAXKHBIX KEPAMHUYECKHX HJH NAaCcTMaccoBbIX
Tpy6. BepxHAf H HHMKHAS HACTH JIOTKA COCAHHEHBI Map-
HupHO. B BepXHe# 4acTH yCTAHOBJIEHO KOJIBLO JUISt HANpaB-
Aenust TpyO, B HHIKHEH — NPHAKUMHOA POJIHK AR yNAOT-
Henus TpyO, yKAaAbiBaeMbiX B KeJ000K Ha JHe TPaHilex.

bBapa6an-Gyxroaepikareib MpeaHa3HayeH AAA ycTa-
HOBKH OGYXT 1J1aCTMACCOBbIX TPYO M MOHTHPYETCA Ha OCH
KpoHiuTeiiHa B NepeAHeH YacTH pambl APEHOYKJ/AAuHKA.

[pu paGote 3KkckasaTopa-apenoykaanunka ITLL-202A
NPOEKTHBIA YKJAOH BBIULEPKHBAETCH C MNOMOULBIO 3JEKTPO-
FHAPABJIHYECKON Cleasiliel CHCTeMbl, paboTalolei no Ko-
nupHoMy Tpocy. Onepauus yCTaHOBKH yINOPOB H HaTsXKe-
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HHS KOMHPHOTO TPOCA BLINOJHAETCH BPYUHYIO H ABASECTCH
oAHOR u3 Hanboaee Tpynoemkux. Ilpumenenue aoHera no-
IBOJICT yCTaHaBausaTh ynopol uyepes 40-—60 m. [lo kos-
CTPYKIHH JIIOHET npeacTasiaser cobon ABynJAeunblid phiuar.
Ha oanoMm nJjeue JiOHETa 3aKpenjsieTcss peryjHpyembii
NPOTHBOBEC, HA APYroM — 3aXBaT AJAA B3aHMOJAEHCTBHA
¢ KOMHPHBIM Tpocom. JIIOHeT KpenurTcsi Ha KpouwTeiiHe,
MOHTHPYEMOM Ha LIACCH ApeHoykaanynka (puc. 54). [lpu
ITOM 3KCKaBATOP-APEHOYKAAAUHK paboTaer no oOGbIUHON
TEXHOJNIOTHH, TOJAbBKO B Hayajde pabouero xoAa 3axsar
JIOHeTa 3aKpPenisieTcsi ¢ KOMWPHBIM TPOCOM, B KOHIlE —
CHHMAETCS C HEero.

YikoTpaHweinn 3KckaBaTop-aApenoykaaauuk ITLL-
163 (puc. 55) npeanasHauyeH AAA CPOHTENLCTBA JpPeHANKa
H3 KCPAMHUYECKHX H NJAACTMAcCOBLIX TPYG C BHYTPEHHHM
iHamMeTpom A0 75 MM Ha raybuny ot 0.7 no 1,7 m B rpyHTax
no Il kareropuu BKJIIOUHTENLHO € CONCPIKAHHEM KamHel
pasmepom a0 10 cM B nonepeyHHKe NpH LWHPHHE TPAHLIEH
0,25 m.

Ikckasarop ITLL-163 cocToMT M3 wWwaccH, BKAOUYAI0-
ero pamy, XOAO0BYIO HacTb, ABHraTeab, KOPOOGKY CKOpO-
cTelf, KOTOpbE AHANOTHYHBI IKCKABATOPY-APEHOYKAAAUH-
ky ITLL-202A, n0N0AHHTEALHYIO pamy, OpraHbl ynpasJje-
Hust ¥ KaOuHy; paboyero opraHa ¢ TPyOGOYKJaaAYHKOM H
IHEKOBBIM TPAHCNOPTEPOM: NEKTPOTHAPOCHCTEMBI H 6a-
paGana A naacTMaccosbix Tpyo.

B cBA3H C TPYAHBLIMH YCJAOBHAMH IS BBINOJHEHHS
TEXHOJIOTHYECKHX OmepailHi 1o MeJHopauuu nHa oGbeKkTax
Heueprosemnoit 3oum skckasatop ITLL-163 He noayuun
IHPOKOTO BHEAPEHHA.

B nacrosiuiee BpemMs HayaTo CepPHUHHOE NMPOH3BOACTBO
Y3KOTPAaHIIeHHbIX IKCKABATOPOB-ApeHoyKaaayukos ITLL-
2010, npeaHasHauyeHHLIX AJAS CTPOMTENBLCTBA KepaMH-
HECKOTrO ™ M IJIaCTMAcCoBOr0 JpeHa)ka Ha raybuHy 1o
I,7 M # wupuoit 0,25 M B TOPPAHLIX H MHHEPAJIBHBIX IPYH-

Puc. 54. Cxema ycra-
HOBKH JIIOHETA Ha K-
CKaBaTOpe- APEeHOYK-
JAdANHKe:

[ — 3kckaparop; 2 — Mo-
wer, 3 — puuar aouera
€ 3axparom; 4 — myn
AATUHKS  YRAOROYKadaTE-
as; & — xonwpusi Tpoc;
6 ynop
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rax |—II KaTeropuu ¢ KaMEHHCTHIMH BKJAIOYEHHSAMH pa3-
mepom a0 10 cm.

JIpeHOYKAAIMHK MOJHOCTBIO, 33 HCKJIOuelieM pabo-
yero 060pyAOBaHAA, OYXTOAEpKATES IS NAACTMACCOBBIX
TPYO ¥ HEKOTOPBIX JIONOJHEHHH B MHAPOCHCTEME, YHH(DHILH-
poBaH ¢ 3KcKapatopoMm-apexoykaanunkom ITLL-202.

Pa6Gounii oprai 3KCKaBaTopa-ApeHoyKJAaAYHKa COCTOHT
H3 paMbl, TEJECKOMHYECKOro JOTKa, TYPACHOroO Bajaa, Bepx-
Hell pambl, HA KOTOPOH yCTAHABJIHBACTCA KPOHIWITEAH AaT-
YHKA CHCTEMbI BbIICPIKHBAHHA 3a1aHHOrO YKAOHA, paboyed
CKpPeGKOBOM 1eNH, HATAXHOrO MEeXaHHW3Ma H Hanpasisio-
ILHX POJIHKOB.

OH 060pyloBaH CHYCKHBIM JIOTKOM JUISt JApPeHa)KHbiX
Tpy6, 06epTOYHBIM MEXaHH3MOM H METANJIHYeCKHM KOHTEH-
Hepom MJIA 3anaca Kepamuueckux Tpy6. KoncTpykius
06epTOYHOTO MEXaHH3Ma C PHAPONPHBOAOM HAJIEXKHA B pa-
6oTe H 06eCneuHBaeT KAYeCTBEHHYIO H3OJSUHIO APEeHaKHbiX
Tpy6. Xopouiee KayectBO OOGEPTKH JApeHaKHblX Tpy6o-
NPOBOAOB COXPAHAETCA Na)e B HEYCTOHYHBLIX rpyHTax
NPH CKOPOCTH yKaaaku aped a0 400 m/u.

[Ipn paGote mawuns ¢ paboyei uenbio, 060pyAOBaH-
Hoit T-o6pasHbiMH CKpeOKaMH, CKOPOCTb YKAAAKH B TsXe-
JAbIX CYXHX H MNepeyBia)XHEeHHbIX CYMJIHHHCTBIX rpyHTax
11 kateropuu He npesbiwaer 100 m/y.

[Ipy Hanuuue GOJABUIOTO KOJHUYECTBA KAMEHHCTHIX
BKJIOUEHHH AnameTpom csbie 10 ¢M NpoH3BOAHTENBHOCTD
MALIHHBbI PE3KO CHHKAGTCH H YXYALIAeTCA KauecTno yKaal-
KH JApeHaxa. B naunsix ycaosusax HeoOGXxoauma npeasapu-
TeJAbHas NMOATOTOBKA TPACC PHIXJHTEAAMH NACCHBHOrO JAeH-
cTBHSA Ha rayOuny e menee 50 cm.

B nocjieadee BpeMsi HAXOAHT NPHMeHeHne GecTpaHIlen-
Huil apeHoykaanuuk MJ1-4 B komnaekre ¢ taravom MJL-5.

Jlpenoykaaaunk MJL-4 ¢ taraswom MJL-5 (puc. 56)
npeAHaiayen s npopesaHus uieau raybunon o 1,8 m
C OAHOBPEMEHHON YKJAAAKOH NJAACTMACCOBHIX APEHAMKHBIX
TpyO B MHHEPAJbHBIX H TOPGSHLIX rPYHTAX NPH COAEPIKA-
HHH KaMEHHCTHIX BKJIIOUEHHH aAnamerpom He Goaee 30 cm
W norpeGeHHo ApeBecHHbl anameTpoM He Goaee 10 cwm.
Buicota (ray6HHa) MECTHBIX HEPOBHOCTEH He AOJKHA rpe-
guimiaTh 20 CM Ha JJIHHE D M, @ MonepeuHbid yKJAOH Tpac-
col — Gosee 3°.

OcHoBHbie y3Jbi apeHoykaasuuka MJ1-4: GazoBasi uacTb,
HasecHoe 060pPYAOBaHHE, IHAPOCHCTEMA H CHCTEMa ynpas-
nenun. Baszon apexoykaaguuka MJL-4 cayxut Tpakrop
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Puc. 56. becrpanwehnnf apesoykaanuuk MJ1-4:

| — Gasosuhf tpaxrop; 2 — Oyxvopepwarean, 3 — puuar; 4, 5 - ruapoun-
AHMAPH; 6 — CHCTEMA YAPABACHHA, 7 — KOpPOMMCAO; & — TPYOOYKABAHHK,
9 — nprmuMnon poank; [0 — nom; /] — ryceHHuYHan TCACKKA

T-130.1.T-1 ¢ BHAOH3MEHEHHLIMH I'YCEHHYHBIMH TeJEKKaMH
H PEAYKTOPOM FyCeHHUHOIo Xo/aa.

HasecHoe 060pyl0BaHHe BKIIOYAET pblyar, Kopombicaa,
HOX, TpY6OyKAaAuHK, 6yxToaepxartean. OHo npeanasHayve-
HO AJS MPOPe3aHusi B I'PYHTE Y3KOH WIeJH C 3a1aHHbIM
YKJOHOM JHa.

MuapocucTemMa ApeHOyKJaAYHKa COCTOMT H3 THAPO-
CHCTEMBl TPAKTOpa, M'MAPOUHJIHHAPOB YNpaBJeHHsi HaBec-
HLIM 060pyAoBaHHeM, TpyGONpPOBOAOB BHICOKOrO AaBJACHHS.
Cucrema yinpas/ieHusi BKJOUaeT chaeasiuiee yCTPOHCTBO.

TpyGoyKkIaAuHK WAPHHPHO COEAHHEH ¢ pabouHM
OpPraHoM — HOXOM, K KOTOPOMY MJOTHO MPHXKAaT B TpaH-
cnopTHoM noaoxeuuu. On npencrasasier co6oi cOOPHYIO
KOHCTPYKIHIO, COCTOALLYIO H3 OGyHKepa, JIOTKAa, HACTHAA,
HANpPaBJSIOLLEeH, IPHAKHMHOIO poaHKa H orpaxaenus. [lo-
BOPOT TPYOOYKJIANAUHKA OTHOCHTENLHO HOXA OrpaHHueH
X0A0M ruapounannapa. byukep — 310 KopobKa CBapHOWH
KOHCTPYKUHMH ¢ OnopHeiM AHOM. Bepxusas uactb OyHkepa
3aKpbiTa HacTWioMm ¢ orpaxaennem. [lHo J0TKa HMmeer
Y-o6pa3nbii npoduab, BepxX WAPHHUPHO 3aKpemnyieH Ha
Gypkepe, HH3 CcHaGxeH ONopoi, ckoapssiuled B pabGouem
NOJOKEHHH N0 AHY jpeHaxHOR wean. CBapuas Hanpas-
JSI01Lan NAacTMaccoBOR TpyObl KPenuTCes K JOTKY H cay-
KHT JJ5i peryadposanus nonaun B Gynkep TpyGoykaan-
ynka. DapabGau-Gyxroaepxareab nNpeAHasHaueH AaA
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YCTAHOBKH MJ3cTMAaccoBOR TpyOul B GyXTe W COCTOHT H3
paMmbl, PuiMara M KaTyulkH.

[Ipu yKnaake Apenaxa npoekTHbIH YKIOI BbUIEpKHBAET-
Csi @aBTOMATHYECKH MO CHTHAJAM JATYHKA C NOMOULLIO TH-
APOUHAHHAPOB NOBOpoTa paGouero oprana u TpyGoyKaai-
uuka. Cuapounanuap nogsema pabouero opraHa HaXoiuT-
csl B MJABAOILCM MOJOKEHHH. YIpaBJeHHne CBOAMTCH K
BCICHHIO HOCKA HOXKA HA NPOEKTHOH ray0OHHe napaiie/bHO
KONHPHOMY TPOCY HAH ONTHYCCKOH OCH TeoaoauTa. Buinoa-
HEHHE 33/IaHHBIX [1apaMeTpoB 1ean oGecneynBaeTcs CHe-
TEMOH BBICOTHOrO MOJOXCHHA pabouero opraHa, KoTopas
BEACT TOUKY MOABECKH AATUHKA BBHICOTHOTO NMOJOKEHHS N0
KOTHPY, 8 TAKXKe CHCTEMOR YrJIOBOH cTaOMJIH3aUHH, MOA-
NAEPKHUBAIOIULEH NOCTOAHHBIM Yol Pe3aHHsl OTHOCHTEALHO
FOPH3OHTAJNN.

[Tpu pabore aApeHOYKJaAUHKA MO ONTHYECKOH OCH TEo-
JIOJIHTA YIJIOBOE 1OJIOKEHHE HOKA BHIACPKHBACTCA TaK K,
KaK H M0 KONMHPHOMY TPOCY, @ BHICOTHOE I10JIOXKEHHE OTHO-
CHTEJIbHO ONTHYECKOH OCH peryJiMpyercs onepatopoM npH
01a4e CHIHANO0B Ha 3JEKTPOrHAPO3IONOTHHK TPYOOYKIa-
UHKa C AHCTAHUHONHOTO NyabTa ynpasaenus. Jlas peryau-
POBAHHA YKJOHA HCIOJb3YCTCH TAKKC Ja3epHbid yKasa-
Tedb.

Taropoe ycuaue apesoykaaaunka MJL-4 oGecneuu-
saer Tarau MJ1-5. On cocrout H3 6a3oBoro TpakrTopa
T-130.1.I'-1, 6aanancupa, GYKCHPHOIO YCTPOHCTBA, FHAPO-
CHCTEMBI, TYCEHHYHBIX TeJeKeK, MEXaHH3Ma NPHBOAA ryce-
HHUHOIO XO/a, F'YCEHHYHOH JICHTHI.

Jlnn 3arnybaenun pabGoyero oprana APEHOYKIAAYHKA
M/1-4 orpuiBaioT npuAMok skckasatopom ITLL-202A wan
OAHOKOBLIOBLIM THNA 3-304B BmectumocThio Koswa 0,25 —
04 m°.

B Hacrosiuiee Bpems napK ApeHaKHbiX Mauiui nomod-
HUJACH Y3KOTPAHWEH HBIM IKCKABATOPOM-APEHOYKAAAUHKOM
nosoit mojaean ITLL-2010 u GecTpanineinbiM ApeHoyKIa-
unkom MJ1-12 (cm. raba. 14).

Hpenoykaanuuk MJL-12 npeanaznaven ais yKAaaKH
MJacTMaccoBLIX ApeHakHuiX Tpy6 aunamerpom 120 wmwm,
MPeABAPHTEALHO 3AULHIICHHBIX PYJAOHHLIM (HABTPYIOLLHM
MaTepHaJoMm, Ha raybuny no 1,8 M B TOpPsAHLIX rpyHTax
Mo 1,6 M-~ B MUHEpaAbHbIX. 3alaHHbIH YKJIOH npopesae-
MO LILEJH BLIAEPKHBACTCH aBTOMATHUYCCKH 110 KOIIHPHOMY
tpocy uau aaszepuomy ayuy. [lpenoyknaasuk MJ1-12 no
KOHCTPYKUHH aHAJOMHYCH ApeHoykaaaunky MJ1-4 u co-
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CTOHT H3 CJEAYIOUIHX OCHOBHBIX HacTel: TPaKkTopa, pambl
TAraya, rHAPOCHCTEMbI, HaBECHOro 060pyAOBaHHA, TPYO6O-
YKJAAAUHKA, CHCTEMbl YIpaBJeHHsi.

[IpHchinKa ApeHaXKHbIX JIHHHHE NPOH3BOAKTCS OAHOBpe-
MEHHO ¢ YyKJAaAKoh Tpy6 M OOKAAAKOH HX (HALTPYIO-
M MaTepHaJOM, Kak MpaBujao, BpyuHylo. [las mexaHu-
34U 3TON TPYAOEMKOW M BaXXHOR aas paboTocnocob-
HOCTH JIPeHaXKa onepaitnu pa3pabaThiBaloTcs ClelHaibhble
npucnocobaennn. Oanon U3 HanbGosee yAauHbiX KOHCTPYK-
UMi ABasieTcs npuesinarteas Thna M3-310, HaBeluBaembii
Ha OyHKep 3KcKaBaTopa-apenoykinanuuka. [lpu pabGorte
NpHCHINATeNss CPe3aeTcsi M MOAAETCH B TpaHilew CJAoH
rpyHTa ToauwuHon 15—30 cm.

Xopowo 3apekomensoBas cebsi npucbinarejsb ApeH
IMJAT-1, arperatupyembiii ¢ 6y/AbA03€pOM Ha 6a3e TPAKTO-
pa kaacca 30 kH. [Npucuinateas ITIAT-1 cocTouT u3 pamul,
KOTOpasi C NOMOLUBIO KPOHLITeHHA KPENHTCS HA TOJNKAOULIEM
Gpyce Gyablo3epa ¢ Npasoil CTOPOHBI, CTOAKH, ABYX MJ10-
CKHX HOXEH, JbIXKH, 3aLHTHOH pelieTKH, M’MAPOUHIHHAPA,
TArn, 604Ta C NPOKAAAKAMH, TPOCA H UENeH.

JIAst npuchinKW arperat nojalT K Tpanuiee, OTpbiTOH
MHOTOKOBILOBBLIM 3KCKABAaTOpPOM, TaK, 4TOOb 063 HOXa
ObiAK yCTaHOBJAEHH Ha ee Kpaio. [loBopaunsas Tdry B Ty
HJAH HHYIO CTOPOHY, AOGHBAIOTCA FOPH3OHTAJABHOTO MOJ0-
KEHHA HOXKeH OTHOCHTeNbHO 3eman. [ayGHHY Cpe3kH
(0,1—0,25 m) peryaupytor abbxked. [lpuceinka npowsso-
JAHTCH NPH JBHXKEHHH arperarta ¢ JeBOH CTOPOHbI TPaH-
weu. B KoHlue Tpacch NpHCHNaTeab NOAHHMAETCH B TPaH-
CNIOPTHOE IOJOXKEHHE, arperaTt pa3sBOPauHBACTCSH, HOX
6yablo3epa ONyCKaeTcs H MpH ABHXEHWH B OOpaTHOM
HanpapJAeHHH MPOHUIBOAHTCA OKOHUYATE/IbHAN 3aCHINKA
TPaHLIEeH.

§ 39. Cocras gpenaxHbix Gpurag

B nacrosiuiee spemsi 8 HeuepHozembe IWHPOKO MNpH-
MEHRI0T GpUrajHylo opraHu3auuio tpyaa. bBpuraaw OGbi-
BAIOT CHEUHAJH3UPOBAHHBIE M KOMIUIeKCHbe. Crne il a-
JH3HPOBAHHDL € — CO3AAI0TCH JLIA BLINOJHEHHA Onpe-
AENCHHOro BHAa paboT (KyJAbTYPTeXHHHECKHX, 3€MJISHBIX,
YKJAA/IKH ApPeHaxa, CTPOHTENbCTBA COOPYIKEHHH, 3aroTOBKH
Topda).

oMnJeKkcHasa Gpurana, npeaHasHayeHHan s
BLITOJTHEHHS MOAHON HOMEHKJIATYPbl MEJAHOPATHBHBIX pa-
60T, BKAIOYAET CMEeUHANH3IHPOBAHHLIE GPHIraabl H 3BEHLS.
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B HeuepHo3deMbe NpHMEHSAIOT TAKKE H 3BEHBEBYIO Opra-
HH3AUKIO TPYAd. 3 BeHO OTJHUYAETCH OT CHEUHATH3HPO-
BaHHOH GPHTaAbl JIHIUL KOJIHYECTBEHHLIM COCTABOM H MEHb-
el HOMEHKJAATypo# BbNOJHSEMbIX paGoT W onepaumi.
Uame BCEro 3BEHLEBYID OPraHM3auHi0 TPYAa NPHMEHSIOT
IPH YKJI@/IKe 3aKpLITOro ApeHaxa, npu 3TOM cocTas 3BeHa
COCTOMT M3 CACAYIOUIEero KoJuyecTBa paGoTalommX:

Ykaraaka tpy0 Bpyunyio ¢ o6kaAaakod pyaounuim 3OM, 5
ob6cwnka ceepxy dpeaepubim TOphoM, NPHCHINTKA TyMmy-
CHPOBANHBIM FPYHTOM BPYYHYIO

Yeaaaka vpy6 uepes aorok TpyGoykaaauuka (c no- 4
npaskoit TpyG BPYuHYIO), MCXAHH3HpOBaHHasn 00EpTKa
1py6 aentoit pyaonHoro 3®M, npHCHNKa ryMyCHPOBEH-

HLIM FPYHTOM BPYUHYIO
To Xe, NPHCHINKA MCXAHH3IHPORAHA 3

CyluiecTBoBaHHe 3BEHbEB CBA3aHO B OCHOBHOM € MaJibl-
v o6bemamu pa6or ia o6bekrte. [lpu 3BeHbeBoH cHCTeMe
OpraHu3alMl TPYAA CAOXKHEE YNpaBaaTh MNPOHU3BOACTBOM,
yBA3HLIBATL PA6OTY MEXKY 3BEHLAMH, YeM MpH GPHraAHOH.

Kak nokasbiBaeT NPaKTHKA, pa3Hble MEXaHH3aTOphl,
paboTasi B paBHbIX YCJOBHSIX, HA OJIHHX H TeX JKe MapKax
MAUIHH, BHIMOJHAIOT pasjiHuHbie 06bembl pabor. 3aBHCHT
9T0 OT NPAKTHUECKHX HABBIKOB MEXAHH3ATOPOB H KBaJH(H-
Kaumu apenaxubix patdor. [lpu dopmupoBannn meanopa-
'MBHLIX Opurag HeoOGXOAMMO YUHTLIBATH BBIPAbOTKY
Ka)aoro paboTaioulero B eIHHKILY BPeMEHH H KBajudu-
KalLHIO.

Hanpumep, CTPOHTENBLCTBO TPAHIIEHHOro APeHaKa Mo-
KET OCYLLECTBASITH Creunaiu3nposaHHas Opuraja, o0-
cayxKuBalomas 3 3Kckapatopa-apenoykaaaunka ITLL-202A
i Gy/ba03ep, yCTAaHPBJIEHHbIH Ha TPaKTOpe Kjaacca THATH
30 kH. B coctas Gpurajbl BXOASIT HHBEJIHPOBIUHK, PEEUHHK,
3 MALIMHKCTA C TPEMS MOMOULHHKAMH H 8—9 paGouux-Tpy-
OOYKJIAAUYHKOB.

[lpu apeHaxKHbIX paboTax ¢ NpHMEHEHHEM JPEeHOYKJa-
noudoro kommiekca M/1-4, MJ1-5 B 38eHO N0 yKJaaake jipe-
HAXKHBIX TPYOOIPOBOAOB € IIPHMEHEHHEM /ISl peryiupoBsa-
HUS TIPOAOJBHbBIX YKJIOHOB KONHPHOro TPOCa OGBIYHO BXOAHT
7 yesoBeK: MalIHHHCT ApeHoykaaaunka MJL-4, noMouUHHK
MAILIHHHCTA, MALUHHUCT TAraya H 4 TpyOOYKIaAAUuHKA.

[llupokoe pacnpocTpanenue nosyyuia pabora Gpurai
0 XO3SIHCTBEHHOMY pacuery — OpHrajHoMy MOApPSAAY.
OcHOBOH ero siBJASieTCS HH30BOH XO3pacuer, BHEIApEeHHE
HAYUHOH OPraHH3allMK TPYAd, AKTHBHOE ydyacTHe pabouHx
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i ynpasaenuu npoussogctsom. Ornowenns -mexiy Opura-
noit, yuacrkom W aamuuuctpauued MK onpeneasiores
FOAOBLIM A0TOBOPOM. Lleabl0 NPOHIBOACTBA MEJHOPATHB-
HBIX paboT MO METOAY XO3pacuera SiBAACTCH NOBLILICHHE
YPOBHS OPraHu3alliy TPyAd, YCKOPEHHE BBOAA MEJTHOPH-
PYEMBIX 3€Meb B SKCIUIYaTAUHIO NPH BHICOKOM KauecTse
CTPOHTENBHO-MOHTAKHBIX PAbOT H HAHMEHBLIIKX 3aTpaTax
MATCPHANBHO-TCXHHUECKHX H TPYIOBHIX pPecypcos.

§ 40. CTpoMTensCTBO APEHANA B CNOMHbIX
rMAPOreONOrHYEeCcKMX YCNOBMAX

K cAOKHBIM YCAOBHAM CTPOHTEJALCTBA OTHOCATCH B
MEPBYI0 OYEPEAb HeYCTOHUHBBLIC FPYHTH, NOABEPKEHHLIE B
NPOIECCe IKCINYATAUNUN OOPYLIEHHIO HIH OMUILIBAIHIO
BOAOHACHILIEHHBIC TOPPAHHKH, MEJKOZEPHHCTHE [CCKH,
nanisynsl. Kpome Toro, onpejejenHe «CAOKHbBE FHAPO-
FeOJIOMHUECKHE  YCJI0BHA»  AONOJAHAETCH MHHCPAJILHLIMH
IPYHTAMH C  (OBBILECHHBIM COAEPKAHHEM KAMCHHCTHIX
BKJIIOMCHHIA, TOPDANHKAMHE C HAJAHUHEM (0rpeGeHHON aApe-
BECHHBL (MHH, KOPHH).

Jlo uwauana paGor Ha O0OGBEKTaX € HEYCTOHUHBHIMM
FPYHTAMH B JIETHHI 1EPHOA NPOBOAUTCH NPEABAPHTEILHOE
OCYIEHHE YYACTKA CETLIO OTKPHITHIX Kananos. B aumuui
NEPHOA HA TAKHX OOBEKTAX MOKHO MPOBOAHTL PaGoThl
Ge3 NpeABAPHTENLHOTO OCYUIeHHs IIPH HanboJee HH3IKOM
YyPOBHE CTOSHHSA IPYHTOBHIX BOA.

TeXHONOFHYECKHH POLECe CTPOHTENLCTBA JIpeHaXKa B
HEYCTORUHMBRX FPYNTAX OTAHHACTCH OT YCTPOHCTBA Ape-
HaKHBIX JHEMA B ycroituuseix rpyntax [-—111 kateroput
cnocobaMi BHTIOJHEHHA onepaunit ocnosHoro nukaa. Jlpe-
HaKHbie TPYOH B 3TOM CJayuae yK/AaiblBalOT Ha JlepeBaH-
HBIE CTEJVIAXKH HAH NAACTMAccoBYIO onopuyio aeuty. [lpn
5TOM OYHKep TPYGOYKAAJUHKa A0JKEH HMETh Orpaxaaio-
LIHA AONONHHTEABHBI AWMK a8 obectieueHun 6e30nacHo-
CTH pabouero NpH NOJYMEXaHHIHPOBAHHOH YKJA/LKe Ape-
HAKHLIX TPYO € NOCACAYIOUIeH PYy4HOH CTHIKOBKOH M 1IDH
BLIIOJHEHHH ONEPALHK HIOAAUHK JPCHAKHLIX TPY6 3a-
WHTHO-(DHALTPYIOUIHM MaTCPHANOM.

Bodibtiiyio poas B 3pPEKTHBHOM BHINOJHCHHH npolecca
HEPACT NPHMEHEHHE HOBLIX NMOJHMEpHBIX Matepuanos. Oj-
HHM H3 MyTel NOBLILECHHS HAACKHOCTH APEHaXKa H CoBep-
WEHCTBOBAHUA TEXHOJOIHH Cro CTPOHTEALCTBA SABJAACTCH
HCHOJB3OBAHHE MAACTMACCOBBIX TPYOD, JHOO CTHIKOBKA
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KepaMHYECKHX JipeHaxubix TpyO nephopHpoOBaHHBIMH
NA4CTMACCOBLIMH  MY(pTaMH — BOAONPHEMHO-COCAHHH-
reibHbiMH yerporeTBami. CoOGpaHHyIo APEHAKHYIO JHHHIO
YKAa/biBAalOT Ha NJacCTMACCOBYIO ONOPHYIO JIEHTY, lpes-
CTABASAIOULYIO COGOH NPOPHAHPOBAHHYIO MMONOCY H3 APMH-
POBAHHOTO MOJACTHAOUYHONO 3aWHTHO-PHALTPYIOUIETO Ma-
repuana (ATNI3PM). OcHosy matepuana cocTaBasier Xoact
U3 MOJAHAKPHAHHTPHIABHOrO BOJOKHA, apPMHPOBAHHbIH MOJIH-
sTHJeHoBOR ceTKol. Toaummna aentol | MM, KO3DPHUHEHT
puabTpauun 1,5-107% em/c. Pysion TaKoii JenThl yctaHas-
JANBAIOT HA HHXKHIOW KAaTywKy 3skckasatopa ITLL-202A
BMECTO noacTuaaouen sentel 3OM.

TpaanUHOHHON KOHCTPYKIUHEH NPH YKAAAKE APEHaKHbIX
JIMHHIA B HEYCTORUMBLIX TPYHTaX, 0COGEHHO TOp(SIHHKAX,
ABAAIOTCS JepeBsiHHbie cTeanaxku. MX npumenesde H
yKAa/Ka BO3MOXKHBL TOJABLKO H3 YAJIHHeHHOro OGyHKepa
ApeHoyKaaaouHoi mawnnel. K Gynkepy Kpenurcs A010.-
HUTeALHBIH OrpaXaaouwui MK amuuodn 2—3 m. On
ABASETCA CHEMHON KOHCTPYKIHEH H MPHUMEHSIETCA NpH pa-
fote B HeycTOHuUMBBIX rpyntax. [lpucoeanHeHune ApeHn K
KOJJIEKTOPY H APYrHe BCMOMOraTeNbHbIC onepaunH pa6o-
UHH BLINOJIHAET, HAXOANCH B OrPakaalilueM siLIHKE.

[IpHcBInKa YAOKEHHBIX APEHAXKHBIX JHHHA MPOH3BO-
AMTCH FYMYCHPOBAHHBIM FPYHTOM CO CTEHOK TPaHUeH, 1160
IPHBO3HBLIM PHALTPYIOULHM MaTepuaaom. [Las cpesku rpyH-
Ta CO CTEHOK TpaHiuen Ha TPYOOyKJIaJuHKe MOHTHPYIOTCH
crieltHanbibie GUTyPHBIC HOXKH-TNPHCHINATENH.

[lp yKJAaake APeHaXKHLIX JHHHH Ha ONOPHYIO MNOA-
CTHJAZIOULYIO JIEHTY 3BEHO COCTOMT H3 D Yed. H BKJIOUAET:
vawunnera VI paspsna, noOMOUIHHKA MalHHKWcTa V pas-
pana, pabouux V, IV u 111 paspanos. [1pu ykaaake apena-
Ka Ha JACpeBSiHHbIC CTEAJaXKH APEHAKHOE 3BEHO YBeJIH-
uMBaloT Ha oasoro paGouero Il paspsana. Baxueim ycio-
sueM 3Q(EKTHBHOrO BHINOJHEHHS ONEpPalHit  SABASETCH
HENIPepPBIBHOCTb, MOTOMHOCTL MPOH3BOACTBA BCex pabor B
CAHHOM [IHKJIE.

TpaaHUHOHHAA TEXHOJNOTHS CTPOHTENBCTBA AAPEHAKA B
JaKAMEHEHHBIX TPYHTaX 6a3HpyeTcs Ha MPHMEHEHHH OAHO-
KOBIIOBLIX 9KCKaBaTopoB Tuna 2-304 ¢ nocaeayouied
10pa6GOTKOH AHA TPAHIIECH BPYUHYIO MO 3aAaHHBIA YKJIOH.
YKJAalKa APEHaXKa H3 KePAMHUCCKHX HJH IacTMaccoBbiX
Tpy6 B TAKYIO TPAHUIEK BBLINOJHAETCH BPYUHYIO.

TpyaoemkocTb W HepeHTabeJbHOCTL TAKOro npoiuecca
CTABHT BOMPOC O MOMCKAX HOBLIX NYTEH pPelIeHHs 3anauu
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CTPOHTEALCTBA OCYUIHTEABHBIX CHCTEM B 3aKAMCHEeHHbIX
rpystax. HauGosee npuemaes 1iyTh HCNOJb3OBAHHA KOMI-
JACKCA MAIIHN: CHCNHAALHON MAlIHHBL IS OOHAPYKEHHS H
yAAJeHHA KAMCHHCTEIX BRIIOUEHHT 110 TPACCaM APEH W SKC-
kagatopa-apenoykaasunka ITLL-202A anGo Apyroi ape-
HOYKAAA0UHOA MaAUIHHL,

OnHoft #3 pauioHaNbHLIX KOHCTPYKUHI CHEUHANLHOR

MAUIHHL IR YAAJEHHS KAMHCH 110 TPACcCaM MOKHO CHH-

TaTh cneupanbinit kamuenonvemunk PKI1-1, npeaunasna-

YeHHBI AN H3BAeYeHMst KaMmHel no Tpaccam ApeH H o

KOAJEKTOpoB ¢ ray6Gunsl no | M.

Jlas uapaeveHusn KAMHEHR MOKHO HCIIOJIB30BATL KAHaN0-

konateas JIKA-2M, ortkpuiikn Kotoporo obpesanbl Tak,
4ToGB UIHPHHA (IPOXOAMMOA Tpaceht coctapasaa 50—
60 cm.

KOHTPOALHBIE BONPOCH

I. B Kako#t nocaeaonatesbiocTi (POHABOANTCH JaKpenacHue Ha
MCCTHOCTH NONOAKENHA APEHAKHBX CHCTEM?

2. Kakne obuine Tpefonauuit NPeIsHRANIOTCH K NOAroToBKe Tpace?

3. Yro gesaercs A5 IPEAOTRPAIENHST HEAOIYCTHMOTO NIPORKCAHHA
KONMpHOra Tpoca?

4. M3 Kakux OCHOBHLIX ONCPAUNT COCTOMT NPOUECC CTPOUTEALCTRA
FAKPHITOrO JipeHama?

5. Kakums cnocoGaMi  [POHIROINTCH  CTPOHTEABCTRO 3AKPMTOrO
APEHAKAE W € NOMOLLBIO KAKHX Mauiun?

6. HanGosee pacnpocrpasentnf Crnocob NOAKAIOYCHRA APeH K Koa-
ACKTOPAM.

7. Kax OCYWECTRARETCS 3aCHhIIKa APCHAKHNX TPAHWCH?

8. Kakas 10CACROBATEABLHOCTL OHCPAUMA NPH CTPOHTEALCTSE Ape-
HaKa GecTpauwefy APEHOYRAAAMHKOM?

9. Kako# OCHOBHOMN CROCOG KONTPOAS NPOAOABHMX YKAOHOB apen?

10. Kakofi cocTas Creunainaupoannofi Gpuraau?

FrMABA 7

CTPOMTENBCTBO APEHAMHbBIX CUCTEM
B 3UMHEE BPEMS

§ 41. Bubop obwexros
ANR 3MMHEro CTpoMTenscrsa

MeAHOPaTHBHO-CTPOHTEAbHBIE PaGOTh 3UMOH CBA3AHLI
CO 3HAUMTEABLHBIMH 3ATPATAMH TPYAd, UTO BLI3BAHO TPYA-
HOCTBIO Pa3pabOTKH MEp3JibiX FPyHTOB.
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OCHOBHBIMH XaPAKTCPUCTHKAMH 3HMHEro NepHoaa sB-
ASIOTCS BENHUHHA CPE/IHEH OTPHUATENbHOR TemMmepaTtyphl
BO3YXA W ANMTENbHOCTH ee BosaedcTsus. [lponasenciue
Cpe/HeR ACKaAHOR TeMmnepaTyphl Ha KOJHYECTBO CYTOK C
3TON OTPHIATEALHON TeMIepaTypoll Ha3bBalOT rpaxyco-
cyrkamu. Tak, nokasareib 600 rpaayco-cyTok 8 IHMHHA
IEPHOL MOXKET O3HauaTh, 4To Temnepatypa —5 °C nepxa-
nack 20 amelt, —10°C — 30 aueir, —20 °C — 10 auei.
Takum 06pa3oM B JaHHOM padOHE KOJHUECTBO 3HMHHX
rpagyco-cytok  coctaBasier: 5% X 20cyr+ 10° X 30cy: +
+20° X 10y, =600 rpaayco-CyToK.

HauaaoM 3HMHEro nepHoaa CYHTaloT CPOK YCTOHUHBOIO
flepexona CpPeAHECYTOYHOH TeMmmepaTtypel BO3jayXxa 4e-
pes 0°C.

o npoaoaxuTeaALHOCTH 3uMHero nepwoaa Heuepho-
1eMHYIO 30HY VOXKHO YCJHOBHO Pasie/inTb Ha YeTbipe Tem-
nepaTypHuix pafona (taba. 15).

[To nauubiM HAGMIOACHHA METEOPOJIOrHYECKHX CTaH-
unit, ry6HHA NPOMEP3anHs rPYHTOB ONpeAeasieTcs B paHo-
He crpoureancrtsa. HaubGoabwas rayOGuna npomep3anus
rpynToB B ycaosusx Heuepuosemuont 3ous PCOCP or-
Meyaercs B Mapre—anpene. Menbiemy npoMep3anuio noi-
BEPKEHBl YHACTKH, MOKPBITHIC JPEBECHO-KYCTAPHHKOBOH
PACTHTEJIBLHOCTLIO, 3aJeXKHbIC W JYroBble IPH NJAOTHOM
TPABOCTOE, ¢ BLICOKHM YPOBHEM rpyHTOBHX BoA. Mamene-
HHe rAyOGHHBI NPOMep3aHusi FPYHTOB MO MECALAM 3HMHEro

15. Temneparypunie paions Heuepuosemnoft soun PCOCP

Teunepa- | goawuectso
tg:':n"::n“ FPIAVCO-CYTOK OGaacrs
T 600 -~ 1000 Jlennnrpaackan, Hosropoackan, [lekos-
ckan, zanan Kaawnmnckoft, Cmonenckan,
Bpauckan, Kaaymekas, Tyasckan, Opaos-
cKan
T: 1000 — 1400 3anaa Bojoroackoi, Hpocaanckan, Ko-
crpomckan, Heanosckan, Mockosckan,
Baaawsupekan, Fopokosckas, Pasanckan,
poctox Kaannunckoh # ap.
Ty 1400 1800 3anaa Apxanreasckoit, soctok Boaoroa-
cxoit, Kuponckan, Tlepmckas w ap.
Ty Conte 1300 Bocrok Apxawreanckoit, soctox  Komn
ACCP w ap.

Mpusmenanne Kaauuunrpaickas obaacth umeer menee 400 rpany-
COCYTON.
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16. Xapaxkrepucruka panonos

° Cpemma MAKCHMAALHARN HPOMOHHCHTC.'H:NO(‘.TI:
NS RATIR rayGuua npoMep3anis Flard Ravaan NPOMEPIAHHR CPYIL-
llhlﬁ pBHO" A\ | u{tepa.'wnpux Ilg'lﬂ. cM "pOM(?pJ-'fIIIMSl Ta, (')‘T
T, a0 15.X1 135
Ta 5070 10.X1 145
Ty 70100 5.X1 170
T Cobtine 100 25.X Cawtize 170

MepHoja XapaKTePH3YeTCs MJIABHBIM €€ YBEJAHUYCHHEM K
'KOHILY 3uMbl. XapaKTepUCTHKA TeMIepaTypHbIX PailoHOB 110
rayOHHAM NPOMEP3aHHsA H AVIHTEALHOCTH 3HMHETO NepHoLa
npusesenHa B taba. 16.

[Ipu npomepsanuH rpyHTOB PE3KO BO3pACTaeT HX Me-
XaHHYECKas MPOUYHOCTH, BPEMEHHOE CONPOTHBJEHHE CXKa-
THIO H paspuiBy. OT MexaHHYeCKOH NPOYHOCTH IPYHTOB
3aBHCHT CJOXHOCTb MX PaspaboTkH, KOTOpasi XapaKTepH-
3YETCsl YHCJIOM yAapoB NJoTHOMEpa (pHc. 57).

[1poYHOCTb MEP3/LIX TPYHTOB BO MHOFOM 34BHCHT OT HX
BJIAKHOCTH A0 3amep3auus. HauGoabioei
MEXAHHYCCKON MPOUHOCTH TPYHTAa HPH MPO-
MEP3AHHH COOTBETCTBYET BJAXKHOCTb, PaB-
Hasi NoJHOH Baaroemkoctu: 20—22 % nan
cynecuauniX W 30 — 35 % aas ranHucTbIX
FPYHTOB. B OCeHHHH NMEPHOA BAAKHOCTL Bbi-
e y rAHHHCTBIX (CBA3HLIX) rpyHToB. [lec-
YaHble (HECBA3HBIC) TFPYHTHI BCJAEACTBHE
GOJILIIOH BOAONPOHHUAEMOCTH B psiie Cay-
YaeB HMEIOT B [PEJAMOPO3HLIA NepHOA He-
GOABbIIYIO BJAAXKHOCTb H CMep3aloTes caabee
FARHHCTBIX  (LEMEHTHPYIOIEe  ACHCTBHE
Jb/la HE TNPOSIBJAAETCH MOJHOCTHIO), 4TO B
KOHEUHOM CHETC OTPAXKAeTCsA HA CHHIKEHHE HX
[ MPOYHOCTHLIX XAPAKTEPHCTHK M [O3BOJSET
| J OTHOCHTE/IbHO JIETKO pa3pabaTbiBaTh FPYHT
Ul B 3UMHHH 11EPHOL. ﬂpuu YBEJHUCHHUH BJIAXK-
HOCTH FPYHTa A0 NOJAHOH BAArOEMKOCTH NpH
MpoMep3aHnH o6pasyioTcs NPOCAOHKH Jbia,

q00
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Puc. 57. ¥Yaapuuk JlopHHUH:

7 I — nakoweunnk: 2 - sanacunnk; 3 rpys; 4 —crep
KCHB, § — ynop; 6 — pyuKka: 7 — ROPXHEC NONOKEHHE rpysa
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HapylaolHe CBA3b CKeJeTa rPyHTa, YTO CHHXKAET €ero
CONPOTHBJCHHE MeXaHHuecKHM paspaboTkam.

[Ipu BbIOOpEe OOBEKTOB MEJHOPAUHH LI 3HMHEro
CTPOHTEABLCTBA CJCAYET THIATeNbHO aHAJH3HPOBATbL FHAPO-
reOJOTHUECKHE YCJAO0BHA MacCHBa, BOAHO-BO3AYIUHbIA pe-
JKHUM TOUBOTPYHTOB. B HEoOXOAMMBIX cayyaax cjaeayer
POBOAHTE NMOArOTOBHTEAbHBIE PabOThH 110 PeryJHpPOBaHHIO
BOAHOTO peXHMa Ha yqyacTke, YTOObl YMEHbLIHTL fpomep-
34HHE TPYHTOB 3HUMOH H CHH3HTh HX MMPOUYHOCTD.

O61bembl paboT, BHMOJHAEMbIX B 3UMHHH NIEPHO/L B 30He
OCYLUCHHSA, NMOCTOAHHO BO3PACTalOT, YTO NOATBEPIKAAETCH
pesyabraTtamMu paborel psina obobeauHenu Cepepo-3anai-
nworo u Llenrpansioro paionoB HeuepHo3eMHOH 30HbI
PCOCP. OnuiT nepeaoBbiX NPOH3BOACTBEHHbLIX OpraHn3a-
UMH CBHAETEJLCTBYCT O TOM, YTO B 3UMHHH nepHoa paboTni
10 CTPOHTENBLCTBY OCYLIHTCABHBIX CHCTEM MOTYT BbiNOJI-
narTbes apdextusro. Tak, B Jlennurpaackoh 06,acTi CMeH-
Had BbIpabOTKa NepeaoBbiX APeHa K HbIX OpUraj cocrasaser
sumMoi 400—500 M NMOroHHOH MJIHHLI, YTO COOTBETCTBYET
HOpMaM BbIpaGOTKH JIeTHEro nepuoja.

O6beKTbl 115 CTPOHTENBCTBA 3aKPbITHIX OCYHIHTENAbHbIX
CHCTEM 3HMOH BLIGHPAIOT 1O MaTepHalaMm H3bICKAHHH H
H3yueHust HX B HaType. [1pu 3TOM yUHTHLIBAIOTCS: XapakTep
peabeda MECTHOCTH, MEXaHHYECKHH COCTAB IPYHTOB W CTe-
IeHb HX 3aKAMEHECHHOCTH, HAJHYHE H MOILILHOCTh A€PHOBOrO
[IOKPOBA, XapakTep APeBeCHO-KYCTAPHHKOBOH PACTHTE/b-
HOCTH, FMJAPOrenJOTHYECKHEe YCJAOBHS MacCHBa.

B naan " 3umHux pabor ueaecoobpasHo BKJAWOHATH
3AKPLITHIC APEHAKHbLIE CHCTEMbl, €CJIH:

BbiIOJIHEHHE 3eMJISIHBIX paGoT HA HUX B JETHHH NMEpHOA
34TPYAHCHO H3-3a BbLICOKOIO CTOAHHA TPYHTOBBIX BOJ H
HH3KOH Hecylled cnocoGHOCTH TPYHTOB;

OHH pacnojioXeHbl Ha TOPPAHO-OOJOTHBLIX HIH MHHE-
pajibHbIX HECBSA3HBIX MOYBOrPYyHTAX (CynecuaHbiX H necya-
HbIX) € IMIOTHOW JA@PHHHOM, NOKPLITHIX JIECOKYCTapHHKOBOH
PaCTHTENbLHOCTDLIO;

paboTbl BEAYTCH HAa TNOYBOTPYHTAX C KAMEHHCTOCTBLIO
ne 6oaee 10 M*/ra u B TophsAHHKAX, B KOTOPLIX OTCYTCTBYeT
KpynHas norpebeHHas JApeBecHHa,

YUACTKH CTPOHTEIbLCTBA PACNONOKEHB HEAANeKO OT
HEHTPAAbHbIX (a3 CTPOHTEAbHBIX OpPraHH3auHHd HAH BOIH-
3H JOPOr ¢ TBEP/AbIM MOKPLITHEM.

Ha yyactkax ¢ nepeceucHHbiM pedbedom co3naioTcs
GoJ1ee CAOXKHBIE YCAOBHA A 11POH3BOACTBA paboT Beiel-
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CTBHE HEpPaBHOMCPHOCTH npomep3anua rpyntos. Creneub
flepecevyeHHoCTH peabeda XapakTepH3yerci pasHoOCTbIo
MeX1y HauboJiee HU3KUMH H HaHGoJee BLICOKHMH OTMeT-
kamu na yuactke. [lpu nepenaje Buicor peaveda 1o 10 cm
HA YY4CTKE PEKOMEHAYETCS BECTH CTPOHTENLCTBO B 3HMHHA
nepuoa, ot 10 10 20 ¢M — B OrpaHHYCHHBIX CAYHanAX, CBbI-
iwe 20 M — OOBeKTH He BKJAYAIOTCH B TJAdH 3HMHHX
paGor. Kak npaBuio, CTPOHTENLCTBO 3aKPHITHIX APeHaX-
HbIX CHCTEM B 3HMHHA NEPHOA PEKOMEHAYETCHA BECTH Ha
y4acTKax ¢ POBHHIM peabedoM H XOPOUWIo BbIPaKEHHbLIM
oGunM yKAoHOM. He pekomenayercss NpoBOAHTL APEHANK-
Hble pabOThl HA YYACTKAX € HAJHUHEM FPYHTOBO-HANOPHOrO
NUTAHUA.

[lesecoo6pasHocTb NPOH3BOACTBA OTACAbHBIX BHAOB
paboT B 3MMHHI NEPHOA MPH CTPOHTEABCTBE OTKPHITHIX
KAaHaJNoB, COOPYKEHHH W 3aKpHITOrO JipeHaxa 060CHOBbI-
BACTCH C YUETOM AONOAHHTENAbHBIX PakTOPoB. 3uMOil peKo-
MeHayeTcH paapacawaa'rb KaHaabl ¢ yACHAbHBIM 00BeMOM
BLEMKH He Menee 4 M °. B nepsyio ouepenn A1st CTPOHTENb-
CTBA HAMEYAIOTCH OCHOBHLIE MPOBOASILHE, JIOBYHE H Ha-
ropribie Kanaabl. CTPOHTEABCTBO 3aKPHITOTO APEHANKA PEKO-
MEHAYeTCSl B TPYHTAX € BLICOKUMH KOIQDHuneHTamu Gpuab-
TPALHK.

[TpasunbHblit BHG0OP O6GHLEKTOB A0S 3HMHETO CTPOHTE b-
CTBA NO3BOJISET BLUTOJHHTL MAaHUpyeMble paboThl KauecT-
BEHHO H C BLICOKOH 3PPEKTHBHOCTLIO, YCKOPHTL BBOA
3CMEAb B CEAbCKOXO3ARCTBEHHOC HCNOJAb30OBAHHE, 3HAYM-
TEABHO NOBBLICHTH KOIPOHUHEHT HCNONL30BAHHS MEJHOpa-
THBHOH TEXHHKH.

§ 42. Cnocobul 3aWMTl rPyHTOR
OT NpoMep3anKs

Jlast yenewHoro BLIMOJHECHHS MEJHOPATHBHO-CTPOH-
TeJAbHbIX paborT B 3UMHHA NEpHOA HEOGXOAMMO NOAroTO-
BHTLCS K HUM OCeHbIO. B 3aBHCHMOCTH OT rHAPOreosori-
YECKHX YCAOBHH M KYyAbTYPTEXHHYECKOH XapaKTePHCTHKH
crposilerocst o6bekTa paspabatbiBalOT MEPONPHATHA 110
3AUUTE TPACC KAHAJNOB H APeH OT ryBOKOro npoMep3anus:
(IPeABAPHTENLHOE PHIXJEHHE, CHeTO3aePKaHHE; NOKPLITHE
FPYHTA MECTHBIM TEIVIOH3OASUHOHHLIM MaTEPHANIOM, Ha-
CHILLLEHHE TPYHTA Pa3NHUYHBIMH XHMHUECKHMH COCTABAMH.

[Tpeasumuee npeaBapuTe/NbHOe PbIXJACHHE TPyHTa Ha
0,3—0,4 M HAaBECHBIMH PBHIXJUTEJNAMH W NJYraMH ¢ rocae-
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AyioumM GOPOHOBAHHEM CNIOCOOCTBYET YMEHLIUIEHHIO MJ10T-
HOCTH FPYHTA, MOBLILEHHIO MOPHCTOCTH H YAYHILEHHIO
TCNAOTEXHHYCCKHX XapPaKTEPHCTHK FPYHTA, 4TO YMEHbUIAET
rAyOGHHY NPOMEP3AHHA H YAIHHAET MePHOA HAXOKACHHHA
rpyHTa 8 TaJAOM COCTOSIHMH. PaspuixJeHHbIH H BROCJeN-
CTBHH CMEP3IUHACH rpynT 06aa1aeT MCXaHHYeCKOH Npoy-
HOCTBIO B 2—4 pa3a MeHblueH, YeM TPyHThl HEHapylleH-
HOH CTPYKTYPHL.

P PeKTHBHO MPHMEHEHHE COBMECTHOrO PLIXJEHHA H
cHerosanepxannsa. CHexubiii NOKPoB ymeHbwaer, a 60Jib-
WOA MOWHOCTH NPHOCTAHABAHBAECT POCT TOJUIHHLI NPO-
Mep3LIero caos rpyuta. JIas co3ianns YTONMEeHHOTO CHe X -
HOIO NOKPOBA ero crpebaior B Bajbl OyJAbl0o3epaMu ¢ ABYX
CTOPOH BAOJDL TPACCH IPEHBI; IIPH ITOM HEOOXOAHMO CTpe-
MHTLCH K MHHHMAJhHOMY YIIOTHEHHIO CHErd, TaK Kak ¢ 1o-
BhillIEHHEM ero IJIOTHOCTH TeMJ0NPOBOAHOCTL CHEra yBeJH-
YHBAETCH. 3

EcTecTBeHHOMY CHEro3ajaepaHHio cnocobCTBYIOT cpe-
3aHHBIE KYCTAPHHK H MEJKOJEChe, OCTaBJACHHbIC Ha Tpac-
ce, KOTOpbie YBEJAWYHBAIOT TOJIUHHY CHEXHOTO MOKpOBa
B 2 pasa.

[Ipeasumiee pbiXJeHHe TPYHTOB MO TPACCaM OCYIlH-
TEJbHBIX CHCTEM, Kapbepam, MIoNLaAKaM NOA THAPOTEXHH-
HECKHE COOPYKEHHS YCHEeIHO [POH3BOANTCH Tpexcroeu-
HbiM  poixanTeaem PY.65.2,5, nasemmuBaembiM Ha Tpex-
TOHEUHYIO CHMMETPHUHYIO HaBecky Tpaktopos T-100MI'C,
T-130T'C. 3kcnayarauMoHHasi HPOH3BOAHTEILHOCTL 1A HHO-
ro PHIXJAWTENA HA Tpacce KaHajoB W ApPEH, MPOXOMSILHX
B JIEFKHX CYNECHX H CYIVIHHKAX, NMpeABapHTe]bHO BCna-
XaHHBIX M NpPOAMCKOBaHHMX, coctasaser 04—05 ra/u,
B ranHax — 0,2—0,3 ra/u. BuGop TeXHONOTHYECKOH CXeMbl
NPeA3HMHEro pLiX/JeHHs 3aBHCHT OT COCTOSIHHS TpPacchl
OVAYULErO KaHajla HAH ApeHbl, CPOKOB pa3paGoTKH HX
CeYEeHHSI NPH OTCYTCTBHH BOJAB HA NOBEPXHOCTH MNOYBLI H
YPOBHE FPYHTOBBLIX BOA Huxe 0,7 M.

Jlas coopyiKeHH#, NMAaHHPYeMbIX K CTPOHTEJLCTBY B
NepBoit HOJOBHHE 3HMbI, NECKH, CYMECH, CPEAHHE CYTIHHKH
H TOPd A0 X CMEP3aHHSl PLIXAAT 3a OAHH NPOXOA Tpex-
CTOCYHOIO PLIXJAHTENS, BO BTOPO#H — 3a JBa npoxona co
cMellenuemM ocH ABHKenusi Tpakropa Ha 0.4 m. Taxeawe
CYT/IMHKH M TJIHHBL B ICPBOM CAYy4ae pPhIXJAT 3a ABa (1POXO-
/1a PHIXJHTEAst CO CHATOH cpeaHed CTOHKOH, BO BTOPOM —
38 JIONOJAHHTEALHBIH TPOXOA N0 HEPAIPLIXJICHHOMY TPYHTY.
Ha yuacTKax ¢ rycTbiM TPAaBsiHbIM [OKPOBOM BbLICOTOH
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0,2—0,3 M pbixJenne MPOHIBOAAT 32 ONMH npoxoa. 1o
OOBACHAETCA TeM, 4TO IIPH NOBTOPHOM PLIXJAEHHH [IPOHCXO-
JAAT YACThie CPbIBLI JACPHA.

Has 3amuThl ApeHaHbIX Tpace oT raAyGOKOro - npo-
MEP33aHHS MOXKHO MPHMEHATH MECTHbIE TelJIOH30AAIHON-
Hble MaTepHa/bl — TOpd, ONMHJIKH, Cpe3aHHblii KyCTapHHK
HJH MOJMMEPHBIE MATepHalbl — NEHOMNJACTh.

TexHonornueckuit npouece HaHeCeHHa NeHonIacTa aas
YTeNJeHHSI FPYHTA COCTOHT U3 CJCAYIOUIHX Onepauuii: noa-
roToBKa (pasbGMBKa) Tpace MR NMOKPHITHSA, 060pylOBaHKe
MeCT JUISl 103anpaBKW NEeHOoreHepaTtopa Bo Bpemsi paGoThi,
HaHEeCeHHe leHonaacTa Ha TpebyemMylo nioanb, NepHOIH-
uecKkasa A03anpaBKa [EHOreHepaTopa KOMIOHEHTaMH WM
KHCJOTOH.

[Mocne nposenenust unkAa paboT 1o 3alUTE FPYHTA OT
npomMep3aHusi ero paspaborka B 3uUMHEe BpeMsi Begercs
KOMIJIEKCOM MAIUHH, HCNOAL3YeMbIX B JIETHHH NEpHOA.
[Ipn cTpouTenbcTBe 3aKpbiTOro Apenaxa obpathas 3a-
CHIMKA [POM3BOAHTCH CMECHIO 'PYHTA C MEHONJAACTOM, YTO
yAayuuiaer ee (QHAbTPALHOHHBIE CBOHCTBA.

XHMHUECKHH Cnoco6 3alHTH FPYHTA OT NPOMEp3aHus
OCHOBAH HA 3aCOJIEHHH €ro COJbi0 WJIH PacTBOPAMH 110
Tpaccam OCYUIHTEbHBIX cHeTeM. Cyxue peareHThl (Codb)
NPHMEHAIOT BO BJAXHBIX H C MOBLILEHHOH BOAONPOHH-
LAeMOCTBIO FPYHTaX, KOHUEHTPUPOBAHHBIE PACTBOPHI —
B CYXHX HJH caabo apenupyembix rpyHrax. B kauyecrse
XHMHUYECKOr0 peareHTa HCnoAb3yloT aeuieBbit u HepedH-
UHTHBIA TEXHHYECKHH XJOPHCTLIH HATPHH (COABL), OTXOABI
KaJHHHBIX KOMOGHHATOB, B HCK/IIOUHTEJNbHBIX CAYYAAX —
XJIOPHIbI KaJIusl, MAaruus, KajlblHad H aMMOHHHA, XHMHue-
CKHU €10c06 0GPaGOTKH IPYHTA MOMKHO MPOBOAHTL B Me-
CTax, rjie BPEMEHHOE MPHCYTCTBHE B TPYHTE COJCH Bbl-
COKHX KOHUEHTPAUMH He NMPHBOAKT K KOPPO3HH NMOA3EMHBIX
3JeMEHTOB coopy:xenu#. Heponyctumo ucnoab3oBanue
TOro cnoco6a BONH3H TIOA3CMHBIX JEKTPHUECKHUX H Tese-
(oHHBIX KabeacH, Ha3eMHbIX YACKTPHOHIHPOBAHHBIX KOM-
MYHHKALUWH, TaK KaK 3aCOJACHHBIH TPYHT — XOpOUIHil
NPOBOAHHK 3JEKTPHUYECKOro TOKA.

Caenyer OTMETHTb, UTO 3aCOJIEHHE TPYHTOB MOXKET OT-
PHUATENbHO BJHATHL HA YPOXKAHHOCTL CEJIBCKOXO3AHCTBEH-
HbIX KYJAbLTYD B [€pBbie rOjibl OCBOEHHA HOBBIX 3€MEJib.
Metibuiel TOKCHUHOCTBIO 06/1a/12€T TBEpAast Cob, Nojayuae-
Masi PpH yNnapHBaHHH pacconoB. PekomenjiyeMasi KOHIEHT-
pauus — 120—360 r/a.
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[MoTpebHoe KOAMUYECTBO COJeH NPH 3aULHTE TPYHTOB OT
NpoMep3aHust 3aBUCHT OT BHJLA PPYHTA, ¢ro 06 beMHOH Mac-
Chl, BAAXHOCTH, COAEPKAHHA MPOYHO CBA3IAHHOH BOABI H
pacyeTHOM rayGHubl npomepaanus. Oxuaaemas remnepa-
rypa rpyHTa Ha pasiHuHbiX rayOuHax Gepercs no AaHHbiM
MECTHBIX MeTeocTaHuui. PaboTh! BLIMOAHAIOTCH OCEHLIO
10 HACTYMJAEHHSI YCTOHUMBBLIX MOPO30B: 34 H—I15 ¢yr —
15l NeCYaHbIX H CYNecHaHblX rPYHTOB B YCJAOBHSX BAAXK-
HBIX 3HM W NPOAOJKHTENbHHIX oTTenened W 3a 20—
45 cyT — AJS MIMHUCTBIX PYHTOB B YCJAOBHSIX MOPO3HBIX
3HM.

Cyxo#i pearedT pacchinaior CrJOUIHbIM NOKPLITHEM BCEH
IpeAOXpaHsieMoi NOBepXHOCTH NpH HeGoabHX 06bemax
paGoT WAH NOJOCOBBIM NOKphITHEM (0oabliHe OOBEMDI,
HCMOJIB30BAHHE MOLLHOMN 9KCKABAILHOHHON TeXHHKH ) . O6pa-
GOTAHHBLIE COMSIMH NOBEPXHOCTH M0YBLI CJAEyeT 3allHiaTh
0T cMbIBaHHS aTMochepHbiME ocaakamu. [las sToro peko-
MEeHAYyeTCs pbixaenue Ha ray6uny 20—30 cm. [pu 3axepik-
Ke YCTOHYHBBIX MOP030B 00paboTanHyl0 NOBEPXHOCTL CAe-
AyeT NOKPbITh yTenjautesem toaunHol 10—15 cm.

§ 43. Pazpaborka mepansix rpyHros

MexanusnpoBatnas pa3paborka Mep3biX IPYHTOB OT-
HOCHTCHE K METOY MeXaHMUeCKOro HapyuweHHs CTPYKTyp-
HOTO COCTOSAAHHSI MEP3JI0r0o rpyHTa. TexHONOrHyeckuit npo-
1eCC OCHOBAH HAa HCNOAL3OBAHHH OJIHOH MallHHLL, pa-
GOYMit OPraH KOTOPOH COBMELLAET Pa3pyLICHHE H SKCKABU-
LHI0 MEpP3J/I0ro IPyHTa.

[Tpi pa3zpaboTke Mep3abiX IPYHTOB HCHOAB3YIOT: 6apo-
Bble, AMCKOdpesepHble H OypHIbHBIE MAUIHHBL (HENpepbiB-
HOE pe3aHHe I'PYHTa TOHKHMH CTPYXKKaMH); POTOPHbLIE H
CTIHBIC TPaHIIeHHbIC 3IKCKABATOPLI (pe3aHHe KpymHbIM
CKOJIOM) ; OAHOKOBLUIOBbBIE 9KCKABATOPH! € KOBIHIAMH aKTHB-
HOrO JACHCTBHS, OOOPYAOBAHHLIC NMHEBMO-THAPOYAapPHLIMH
OJOKAMM MW JAPYFHMH YCTPOHCTBAMH (BbIEeMKa IpyHTa),
CPeACTBA THAPOMEXAHH3AlHH C BbICOKOHANOPHBIMH CTPY-
AMH-THAPOMOHHTOPDI.

O6GuHM HEAOCTATKOM MAallHH, nNpeAHasHavyeHHbIX A
MEXAHHUCCKOH pa3paGoTKH Mep3JbiX IPYHTOB, SBJAAETCH
MaJasi HaeKHOCTb, HHU3KHH MOTOpPECYpPC H3-3a MOBBILLICH-
Horo aGpasuBHOrO H3Hoca paboOYHX OPraHoB H BBICOKAN
JHEPrOeMKOCTh NMPONECca CIJIOIHOTO pe3aHus.



[Ipn rayGune npomepaanus 5—7 CM CTPOHTENbCTBO
3aKPBLITOr0 ApeHaka NPOH3BOAAT MHOTOKOBIIOBBIMH 9KC-
kasatopamu THna ITLL-202A 6e3 npeaaputeabHoro pas-
PHIXJIEHUA.

[lpu Goabumem npomep3atnn Tpebyercs npeaBapuTeb-
HOe paspylueHue mepsjoro ciaost rpyuta. [lpumensiercs
B 3THX CAy4asix MexaHnyeckui cnocob Kak Gosee joctyn-
Hbll ¥ npocToit. '

[To cnocobam pa3paGoTku Tpaccsl B MEp3JaOM FpyHTe
A5 nocaejyolleli paboTe 3KCKaBATOPOB-APEHOYKAAAUH-
KOB MOXHO BBHIACJAHTH 3 TEXHOJOIHUECKHE CXCMbi.

[lepsasn cxema npumenserca npu rayGuue npo-
Mep3aHusa Tpace or 5 10 25 cm. Mepaaniit caod paspabathi-
BAIOT PHIXJAHTENSAMH C NMACCHBHBIMH PabOYHMH OpPraHamu.
[Tpu noaroroske Tpace noa ApeHax paspaboTaHHbiil Mep3-
JblH FPYHT CABHraioT GyAbAO3EPOM HA paccTosiHue 10 4 M
OT OCH TpaHIleH.

Bropas cxemanpumensiercs npu rayGune npomep-
3anusi rpynta ot 25 a0 50 cm. Mepaani# rpyHT paspabartol-
BAIOT MAWMHAMH C aKTHBHBIMH PAaGOUHMH Opranamu: po-
TOPHLIMH 3KCKaBaTopamu Ha 6Gase TpakTopos Kaacca 30 kH,
JHCKO(MPe3epHBIMH HIH 6APOBLIMH MALTHHAMH B KOMIJICKTE
C KOpUYEBATEASAMHM.

Tperbs cxewma npumensercs npu rayGuue npomep-
3aHust rpyuToB cBbime 50 cMm. Mepsaniit caoil pazpabaThi-
BAIOT POTOPHBLIMH IKCKaBaTopaMy Ha 6a3e TPAaKTOPOB TAIO-
Boro kaacca 60 kH u Buiwe wau 6apoBoft mMaiwHHOA THNA
ArT-3YM.

Mawnus ¢ naccHBHbIMH pabounMH Opranamu paspaba-
THIBAIOT FPYHT PHIXJACHHEM OCAOHHO (HABECHLIE PHIXJHTEAH
Ha Gase Tpaktopos kKaacca 60 kH u Buiwe, nepeobopyno-
BAHHBLIC VIR 3TOH HEAH KOPYCBATEAH-COOHPATENH Pa3anY-
uuiX Mapok) . [lpumenense Mauing ¢ naccuBHBIMKH pabounMH
OPraHaMH LS PLIXJACHHA MEP3JNOro rPYHTa PEKOMEHLYeTCH
npu raybure npomepsanus rpacc jpen Ao 25 cm, Tpacc
OTKPBITHX KaHanaos — a0 50 cm.

Puixaeine Mepsoro rpysTa ¢ nomMollbio MamuKe yaap-
HOTO JAeHCTBHS (OAHOKOBIIOBLIE KCKABATOPLI ¢ pabouum
OpraHoM B BHAC Map- H KJAHHOMOJIOTOB) M03BOASICT pas-
pabGaTteiBaTh CJAOH Meps3aoro rpynra Ha rayGuuy ao 50—
100 cm. [lanuuit BHA 060pyaoBanus ueaecoobpasHo npu-
MENHSITH TOJILKO NPH PaspaboTKe OTACALHBIX COCPEAOTOUEH-
HBIX BBICMOK NOJL THAPOTEXHHYECKHE COOPYIKEHHS.
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[lpu ray6uHe npoMep3aHHs JIPeHaxHbIX Tpacc 25
50 cM peKoMeHAyeTCs HCNoAb30BaTh MALIMHbLI C aKTHBHbI-
Mt pabOYHMH OpranamMu — 6GapoBLIe K Ledepe3Ho-(pesep-
nbie na Gase TpaktopoB kaacca 30 u 60 kH. Paspa6orka
MEP3JIOr0 CJIOSl FPYHTa B 3TOM CJyyae NPOH3BOAMTCH B
2 stana. BHayane mep3abii rpyHT paspes3aior Ha OJIOKH
AHCKOGpe3epHLIMH WK GAPOBHIMH MAIIHHAMH NPOAOJbLHBI-
MH MPOXOAaMH, @ 1IPH HEOOXOAMMOCTH H MOMNEpPEeHHLIMH.
[Tocaeaywouiee poixJeHHe H CABHIaHHe Hape3aHHblX OJI0KOB
IPOH3BOAAT PHIXJAHTENAMH C MACCHBHBIMH pabouHMH opra-
namu. [as obecnedyeHuss JaHHOH WHPHHBI KaHaja no
BEPXY H €ro npAMOJHHEHHOCTH BLOAL OpOBOK KaHajaa
B MEP3JIOM IPYyHTE 11e/1ecoo0pas3Ho NPOKAAALIBATL OrPaHu-
YHBAIOUHE NMPOPHIAbLHBIE LLEJH.

[Tpu rayGune npoMep3aHHsi APeHa)HbIX Tpace 50—
60 cM HCHONB3YIOT MAUIHHBI C AKTHBHBIM pabouHM Opralom:

~— POTOPHBLIE M LENHLIE IKCKABATOPLI /I TPACC OTKPHI-
ThiX KaHaJlos;

— PLIXJIHTEJH C NACCHBHBIMH OpraHamu Ha Gase Tpak-
TOPOB ¢ MOWHOCTLIO aAsurarens 185—370 kBr.

[Ipn mobom cnocobe pbiXJeHHST MepP3JibiX FPYHTOB AAA
nocheayoued padoThi OJHOKOBILOBBIX IKCKaBaTOPOB npe-
JleJibHBIE pa3Mephl KYCKOB MEp3Jioro rpyHTa He A0JXKHbI
npessiatse 0,4—0,5 M, 419 MHOrOKOBIIOBBIX 3KCKaBaTO-
poB — 0,10—0,15 m.

Jlas cTpouTenbCcTBA ApeHa)ka PeKOMeHAYIOTCH ueThipe
TexHosoruueckue cxembl. [lpumensieMbie npu 5ToM MatliHHbI
yKa3anb B Taba. 17.

17. KomMnexcsl MamuH AAs NPOH3BOACTBA 3eMAsHMX pabor npu
CTPOMTEALCTBE [APEHANKA 3IUMONR

Fay6una M .
Texnosoriye- y k Mawmun aan paspa- MU ASR '10pa
cKan cxema | MPOMEPIANNR | i ucpsioroprp;?ma GOTKM TPAHILIEH ¥ yK-
FPYHTA, CM AAAKH IPeRaKa
1 5—25 Pruxaureat naccus-  IKckasaTtop-ape-
noro neiicrons PK-1.2  nOyKaaauuk
ATLL-202A
2 25--50 Illeaepeano-ppezep-  ITLL-202A
Han Mawuna
LIPM-3-0.8
3 )80 IKcKasarop ITLL-202A
ITLL-208A
4 5—100 — ITLL-206

187



§ 44. OcobeHHOCTH NPOM3BOACTBA
APeHaXKHbIX paboT 3MMoOH

B 30He ocyuwienHs 1pH CTPOHTENBLCTBE 3aKPLITOro Jpe-
HaXKa 3HMOH TNPHMEHAETCA, KakK NpaBu/o, pasaeibHas
TEXHOJIOPHS MPOH3BOACTBA 3eMJAAHBIX paboT, OCHOBAHHAS
Ha HCNOJL30BAHHH 3KCKaBaTopa-ApeHoykaaaunka ITLL-
202A nocjye pa3paGoTKu Mep3aoro cjaosi rpynra. Kak u 8
JETHHX YCJAOBHSAX, [APEHAXK CTPOMTCS TPaHIWEHHBIM ClNOCO-
OOM MIPEHMYULECTBEHHO H3 KEPAMHYECKHX TPYO, B KauecTse
3alUUTHOTO  (QHJALTPYIOLLErO MaTepHana HCNoAb3yiOTCs
crekaoxoactol THnos BB-I, BB-M, BB-AM. B 3umHux
YCJIOBHAX Leeco006pasHo (OPMHPOBATL APEHANKHLIC JHHHH
¢ MypTamMH HIH BTYJKaMH, OCOOEHHO MPH CTPOHTEJIBLCTBE
Pery/Hpyiomnx apeH anamerpom 50 mm. Ykaaaky ape-
HaXHBIX TPYO IPOH3BOAAT yepes TPYOOYKIAAJUHK 1O Ha-
KJAOHHOMY CIYCKHOMY XKeJ00y OAHOBPEMEHHO C OTPLIBKOH
TpaHuien. Bosee nepcrekTHBHA OAHONPOXOAHAR TEXHOJMO-
FHsi € MPHMEHCHHEM CrelHaJH3HPOBAHHBIX MAWHH THNA
ITLI-206, npeanasHayeHHbIX A5l CTPOHTENLCTBA ApeHaKa
B JIETHHX H 3UMHHX ycjoBusaX. BolaepKuBanue 3aaantoro
YK/IOHA JIPEH OCYLIEeCTBAACTCH aBTOMATHYECKH C MOMOULBIO
JIEKTPOrHAPaBIAHYECKOH CIeaALUEeH CHCTEMBl IKCKaBaTopa-
ApeHoyKiaanuuka. KoHCTpyKuued MauwnH npeaycMoTpeHa
BO3MOXKHOCTb YKJAAJKH KdK KepaMHUYECKHX, TaK M MJ1acT-
MACCOBBIX TPYO M 3aLUHTA HX OT 3aHJIEHHSA JICHTAMH PYJIOH-
HOro MartepHasa.

[loaauy kepamuyeckux Tpy6 Ha CnyCKHOW JIOTOK TpyGo-
YKJIAuHKa BBINOJHACT onepatop, paboyee MeCTo KOTOporo
000PYAOBAHO CHACHBEM H JABYXCTOPOHHEH 3JEKTPHUYECKOH
3BYKOBOH CHrHadu3auuei. [Ias yKIaAKH N1acTMaccoBbix
TpyO npeaycMoTpednt OyxToaep:Kareab, HanpasAasOlLHe
YCTPOHCTBA H NPHIKMMHOH POJHK,

Hpenoyknanuuk ITLL-206 (puc. 58) ocHauen ynusep-
CaJibHbIM 1leNHbIM pabounm 06OPYAOBAHHEM, HCHOJb3ye-
MbIM JUISl PA3paGOTKH TPAHILIEH HE TOJLKO B MEP3JbIX, HO H
B TaJbiX YCTOHUUBBIX FPYHTaX, YTO MO3BOJAET IKCNAYATH-
poBaTh MauwHHy Kpyriabid roa. Pabouasi CKOpoCTb ApeHo-
ykaaauuka ITIL-206 B rpynTax, npoMepaiinx Ha rayGuny
0,5—0,7 M, cocrapasier 120 mM/u, B TanabiXx YCTOHYHBBHIX
rpyntax — o 250 m/u. TexHuueckHe BO3IMOKHOCTH TAKO-
r0 MOMLLHOIO Y3KOTPAHIMEHHOTO 3SKCKaBaTOpPa-JAPeHOYK.I4-
A4HKa HauGosiee MOJHO MOryT GbITh HCIOJNb30BaHBI NPH
YKJAaJKe MIacTMacCoBbIX APEHAXKHbIX TPY6 WIH Kepamu-
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UECKHX TPYDO € COCAHHHTEJbHBIMH TJACTMACCOBLIMH BTY.J-
KaMH.

B 3MMHHX YCIOBHSIX BCE TEXHOJOTHUECKHE ONepauuH
MO CTPOHMTENBLCTBY 3aKPHLITOrO JApeHa)ka HeoOXOAHMO Bbi-
MONHATL C MMHHMAJbHLIMH OPraHH3aUHOHHLIMH Nepepbi-
BaMH. Tpacchl NOAroTaB/AHBAIOT TOJbLKO HA OAHY CMEHY
paboTel 6puraibl, 0OPATHYIO 3aChINKY BbINOJHAIOT HE M03-
Ke, uem yepes 2—3 4 noc/e YKJAAAKH APEeHaKHbX TPy6o-
nposonos. [lepea sacwhinkoi ApeHaXKHLIX TpaHueH Npo-
BepsieTcs (PaKTHYCCKHH NPOAOALHEIA YKAOH APEHA XKHBIX JIH-
HHH, Ka4eCTBO COEAMHEHHA APeH ¢ KOIJIEKTOPOM H 3allHThl
OT 3aHJICHHS.

3aKNOUHTENbHbIH UHKJ CTPOUTEALCTBA APEHAKA B 3HM-
HHX YCJIOBHAX BKJAOYACT NEPBHYHYIO NPHCHITIKY H 06paTHYIO
3acblKy ApPEHaXKHLIX TpaHwed. ITH Onepaunu BbIIOJ-
HAIOTCH B €AHHOM, HEPA3PLIBHOM UHKJAE C OCHOBHBIMH
onepauMsiMH npouecca.

[lepsuunasi NpHChiNKa APeH B MHHEPAAbHLIX IPYHTAX
¢ KO3 pruUHEHTOM PHALTPAUMH NOANAXOTHOrO Cjosi Gojee
0,3 m/cyt Beinonnsercs Bpyunyio. Pabounit aonartoit chu-
MaeT CO CTEHOK TPAHIIEH TPYHT, NPH 3TOM CJAOH NPUCHINKH
AosKeH ObiTh He menee 20 cM. Tpanweio ¢ yJaoKeHHbIM
JAPEeHaKHbIM TPYOONPOBOAOM MPHCHINAIOT TAJbIM FPYHTOM
nocse yKaaaku Tpyo, o6epThiBaHHSI HX CTHIKOB (HABTPYIO-
LIHMH MaTepHalaMH H KOHTPOJbHOH HHBEJHPOBKH.

B TAXeJbIX MHHEpPAJbHBIX IPYHTAX (FAHHAX, TAXKEJBX
CYI/IMHKAX) NpH CTPOHTEJbCTBE 3aKpBITHIX COGHpaTesed
NPHCHLINKA TPYO MEp3/abiM IPYHTOM BBIEMKH HEAONYCTHMA
H3-3a MaJOH BOAONPOHHLLAEMOCTH NOANAXOTHOTO C/0s MOY-
Bbl. [IpHCBIIKY ApeHaXkHbIX TPYGONpPOBOAOB B 3THX YCJI0-
BHSIX BBINIOJAHAIOT XOPOWIO (PHIALTPYIOUIHMH MaTepHaJaMu
(KpynHO3epHHCTHIA 1E€COK, NecHaHo-rpaBHiHan cMech, lie-
nma u ap.). Pekomenayercsi npUMEHATb NYHKTHPHYIO 3a-
ChIKY B BH/E MOIJIOTHTEAbHBIX KOJOHOK H3 NecyaHo-rpa-
BHHHOH CMECH Ha BCIO TAyGHHY TPaHILECH.

3achinKy ApeHa)KHBIX TpaHwed (puc. 59) BunoAHSIOT
C YYETOM MEXaHHYCCKOro (rpanyJOMeTPHUYECKOro) cocrasa
JAPEHHPYEMBbIX TPYHTOB H COJIEPIKAHHA MEp3JOro rpyHTa
B oO6beme 3achinkd. Tak, B necuaHelX rpyHTax BbICOTY
BaJIHKa PEKOMEH/IYeTCH CoXpausTh B npeaeaax 10—25 cm,
B CyrHHHCTHIX — 10—35 cm. Ecau 50 % u Goaee o6bema
APEHAXKHOH 3aCHINKK COCTABASACT MCP3JbiH TPYHT, TO Tpe-
Oyercsi MHHMMaJIbHAsA BhICOTAa Baauka (25—35 cm).
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B npouecce OTTaHBaHH$ TIPyHTa 3aChilKH BECHOH
BEpPXHEH 4YACTH TpaHIUEH MOXeT 06pa30oBaThCA HJHCThI
BOAOHENpPOHHLAeMbiH 3KpaH. Jlan AHKBHAAUHH €ero, a Tak-
XKe € UeJbl0 YBEJIHYEHHS BOJONPHEMHOH COCOGHOCTH APeH
B NMOCJENaBOAKOBbIH NEPHOL PEKOMEHYETCA PhIXJHThL 3a-
CHINKY NO TpaccaMm aApeH Ha ray6uny 0,5—0,6 M poixauTe-
asmu tanos JI-513A, PK-1,2, PY.65.2,5.

Tpe6GoBanus K KauecTBY CTPOHTEALCTBE OCYUIHTEbHBIX
CHCTEM B 3MMHHX YCJAOBHAX MPAKTHUECKH HE OTJIHYAOTCA
oT TpeGOBaHHI K CTPOHTE/bLCTBY B JIETHHH NEPHO/L, OJHAKO
NPOH3BOACTBA PaboT 3UMO# 00YCJHOBIHBAIOT PAA AONOJHH-
TeJbHBIX 0COOGEHHOCTEH.

Tak, KepaMHyecKHe ApeHakHble TPYObl A0JIKHbLI ObiTh
OUYMIIEHBI OT CHEra H Jibla. 3UMOH He PEKOMEHAYeTCsi IpH-
MEHATH NAACTMAcCoBbIe TPYObl H3 NMOJIMBHHHAXJIOPUAA, TaK
KaK OHH (PH OTPHLATENbHBIX TeMnepatypax CTaHOBATCH
OuYeHb XPYNKHMHU. B rpyHTE NNePBHYHONH NPHCHINKH HE 10J1K-
Hbl COJIEPKATLCH KOMbS MEP3J0Thl pasmepom Goaee 5 cM.
[1pu o6GpaTHoH 3achinke HE AOMYCKAeTCs 10j4a4a B TpaH-
€10 UEeJHKOB (KPYynHbIX KOMbEB) MEp3Jloro rpylra.

§ 45. Npown3eoacTBO BCNOMorarensHbix pabor

[Ipu CTPOHTENBCTBE OCYIUHTE/IbHBIX CHCTEM B 3HMHHH
MEPHOL HHOATOTOBHTENbLHBIH KK/ BKJIKOUAET 3HAYHTENbHO
60ablIKHI 06beM onepauni, yem B JetHuit. [1pexiae scero,
CI0Jla BXOAAT BCE MEPONPHATHA 10 NPEABAPHTENbLHOMY
BLI6OPY OOBEKTOB H NMOArOTOBKE YYAaCTKOB K TMPOH3BOA-
crBy paGor. Kpome TOro, 3ToT UHKJ AONOJHACTCH onepa-
IUHSIMH 110 PacYHCTKe TPAcC OT CHera, uTo COOTBETCTBYCT
NJAaHHPOBKE TPACC JIETOM.

TexHosoruss NpPoU3BOACTBA pPaboT nNpH  MOArOTOBKE
TPAacC KaHa/JOB H JIPEH 3ABHCHT OT MNPHPOAHO-KAHMATH-
YECKHX YCJAOBHH yuacCTKa OCYIIEHHS H BKJIIOYAET KyJbTyp-
TEXHHYECKHE MEPONPHATHSA, a TAKXKe NpelaiMiee poixaeHue
Tpace.

KyJAbTypTeXHHYECKHE MePOIIPHATHS BKJAIOYAIOT CPe3Ky H
crpefanne HaA3eMHOH HAaCTH JAPEeBECHOH PACTHTEeJbHOCTH,
H3BJeueHHe W BBiBO3KY KamHel. HaubGoaee 6aaronpusTibiv
YCAOBHEM ISt NPOBEACHHS KYJbTYPTEXHHYECKHX Mepo-
HPUATHH MNPH NOATOTOBKE TPACC MOA 3HMHHH JipeHax
siBasieTcst cpeanssn ray6una npomepsanus 20—30 cm. Boi-
60p TEXHONOTHYECKHX CXEM H KOMINIEKCOB MAUIHH A5
NOJArOTOBKH Tpacc 06yCAOBAHBACTCH KJIHMATHYECKHMH 0CO-
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OGEHHOCTSIMM 30HbI, BUIOM JIPEBOCTOA, XapaKTePOM 3aKame-
HEHHOCTH W HAJIHYHEM CPEACTB MEXaHH3aUHH.

Jlnsi ypanenns ApeBecHOd pacTHTEJNbHOCTH NpH NOAro-
TOBKE JIPEHAXKHLIX TPAcC B OCHOBHOM HCNOJAb3YIOTCS Tex-
HOJIOTHUYECKHe crnocoObl, OCHOBAHHBIE HA NPUMEHEHHH OyJlb-
103epOB, KyCTOpPe3oB H KopueBaTtededt. [lis cnuouHoi
NOJOCHOH PAacCUMCTKH IJIOUIaJled 4alle HCnoJub3yercs
Kyctoped ¢ (PPOHTAAbHBIM PACMOJOKEHHEM MNAaCCHBHOIO
paGouero oprana. Hox, HeNnoABHKHO YKpemJieHHbli Ha
(A30BOM MallKHe, Cpe3aeT APeBeCHYI0 PACTHTEALHOCTL MPH
OCTYNATeJbHOM JABHXKCHHW arperarta, oOecneunBas emy
CBOGOAHBIH XO/.

[Ipu cpeske ApeBECHOH PACTHTEJALHOCTH He3HAYHTE/b-
HOM TYCTOTBI C JHAMeTPOM cTBOA0B A0 10—12 cm crpeda-
e OObIYHO NPOU3BOAHTCA B KYUH, a NIPH ryCTOM KycTap-
IHHKe H HAJHYHK 60JBLIOrO KOJHUECTBA A€PEBbeB — B BaJibl
1a npeaeaamu tpace. OnpiT NoKasbiBaeT, UTo NPH HEBLICO-
KOM APeBOCTOE MOJHOTA CPEe3KH He obecneunBaercsi. Byib-
J03€pbl B psje C/yyaeB, He cpesasi, IPHMHHAIOT KycTap-
HMK, 4TO B JAaJbHelmem 3artpyauser paboty ApeHo-
YKJAA0YHBIX MallHH.

[lpu nesamep3wed nouse 30—32 Y, KycTapHHKa H
MEJIKOJIeChbA BBIPBIBACTCH € KOPHAMH, NPH rayOHHE 11pO-
mepaanns nousbl 40 5—6 cm — 10—15 %, a npn rayGune
10 10—15 cM BLIpBHIBAIOTCA JHUIL OT/AEJNbHLIC JI€PEBbH.

[1pu temnepatype Bosayxa —5 “C ¥ BbICOTE CHEXHOrO
nokposa 0,15—0,20 m u Gosee KauecTBo CPe3kH B LEJIOM
VLOBJIETBOPHTENBHOE, -

Cpoku nposejennsi pabotr ¢ HCNOJb30BAHHEM KyCTOpe-
408 OrPAHHYHBAIOTCH NPOXOAUMOCTBIO 6HA30BOTO TPAKTOPA.
[lpu BbICOTE CHEXKHOrO MOKPOBA, HE 3aTPYAHAWLIEro pa-
OOTY MauinHbl, KyCTOpPe3 MOKHO HCHONb30BaTh B TEUCHHE
BCErO 3WMHEro MepHoaa.

[IpOH3BOACTBEHHBIM ONLITOM [0Ka3aHd BO3MOMKHOCTH
PACYHCTKH APEHAKHBIX TPACC KOPUYEBATEASAMH 3HMOM. [Ipe-
jesinl 3QPEKTHBHOIO MCNOJAb30BAHHA KOpueBaTeJied 3aBH-
CAT OT BBICOTH CHEMHOrO NMOKPOBA M IAYOHHBI TpoMep-
JAHHA,

Bo3MOKHOCTH MEXaHH3AUHH NOATOTOBHTEILHBIX paboT
neped NPOKAAAKOH 3UMHEro ApeHa<a He OrpaHHyHBaIOTCH
pUMEHEHHeM OyJbl03epoB, KopueBaTeled H KyCTOPe3oB.
B TeXHOJOTHUECKYIO CXeMY IPOH3BOACTBA PaboT BBOAUTCS
onepatusi hpe3epoBanus APeBeCHO-KYCTaPHHKOBOH PACTH-
TeABHOCTH, YTO MO3BOJSIET CO3AaBaTh Ha ONpejleSeHHOe
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BPEMS TEIVIOBYIO 3alUHTY TPacChl caoeM pacdpeseposan-
HOM APeBCCHHBI, HE COACPIKAULER NPHMECH 3eMIH. /
Jlasi cpe3ku MEAKOro KycTapHuKa (auamer
pOM CTBOAA 10 5 CM) NEPCNeKTHBHO HCNoAb3oBaHWe Ha
MOArOTOBHTEABHBX paboTax B 3WMHEE BPeMA KyCcTOpesos
¢ KOMOHHHPOBAHHBLIM PaboulM annaparoM, COCTOALLIHM H3
npUeMHOl Kamepol, ¢ 06eHX CTOPOH KOTOPOH WMeloTCs ABe
AHCKOBBIe nHabl Anamerpom 0.8 M. 3a HHMH C HEKOTOPHIM
nepekpuHiTHEM yeTaHoBAeHa (ppesa anamerpom 0,6 M ¢ ye-
THPbMSA (LIOCKHMH HOXKaMH AaHHOA 600 MM, KOHTPHOXK H
Tpy6a, Yyepes KOTopylo BHOPACHIBACTCA H3MeAbUeHHAA MaC-
ca. llpurubaoumee yCTpoHCTBO CKHMAET KYCTH, KOTOpbiE
B TAKOM MOJOKEHHH NONAaAaloT B NPHEMHYIO Kamepy, rie
pa3pesaaloTcs AHCKOBbIMH nuiaamu. Cpesannas pacTurelhb-
HOCTDH ONAAAET N0 HOXKK (pesepHoro 6apabana, KOTOPbIH
HaMenbuaeT B BuOpacuBaer maccy uepes Tpy6y.
Kamuey6opounsie pa6othi HOCAT Gonee BhipaKEHHLIA
CEe30HHBI XapaKTep: CPOKH MX NpPOBEACHHA 06YCAOBACHD
ray6usofl npoMep3aHus NOYBL H BLICOTOH CHEAKHOTO NOKPO-
ga., PedabHbIMH CPOKAMH NpOBeACHHS KaMHeybopouHbiX
paboT NP PACYHCTKE APEHAXKHBIX TPAcCc B GOALLIMHCTBE
pafionos HedepHozeMHOR 30HBI CACAYET CUHTATL HaNAJIb-
HBIAl IePHOA 3WMBL, KOrAa ray6uia npoMep3anus nouss He
npesbiaer 5—7 ¢M, @ MOUHOCThH CHEroBoro flokposa —
15—20 cm.
B ueaom o0bem KaMuey6opouHbix paboT 1pH pacuucTke
IHMHHX ApeHaxHbix Tpace Hepeank. Kak npasuio, npoexr-
HOM JOKYMEHTaUHeH NPelycMaTPHBACTCs 3aKAALKa 3HMHE-
ro ApeHaxa Ha -IAouaanx ¢ 3aCOPCHHOCTBIO KaAMHAMH He
Gosee 10 M */ra, B CBA3M ¢ UeM PACYUCTKA TPACC CBOAMTCSH
K M3BJACHCHMIO M YAANCHHIO OTAeNbHbLIX Kamued. Tlpakru-
YeckH Ha Tpaccax ocTaloTes Kamuu pasmepom meree 10 cm,
MOCKOABKY OHH CYIIECTBEHHO He HAPYWAT HOPMAALHOMN
paboThl APEHOYKAAAOYHBIX MAUIHH,
KamueyG6opoutsie paboTb CBOAATCH K NOrPY3-
Ke KOpYeBaTeAAMH NACCHBHOTO AcHCTBHA Ha N3HY (MeTan-
AMYECKHI AHCT, NPHKPENASeMbI K TPAKTOPY) NOBEPXHOCT-
HBIX KAMHEH, H3BJAEUEHHIO MOJNYCKPHITHIX H CKPLITLIX KaM-
Heil, 3ajeralouiMx 10 TPacce OTPHLIBAEMOro KaHaja, HX
NOrpy3Ke ¥ YAAJNCHHIO 3@ NPEACAbl APEHHPYEMOro yHacTKa.
B psise npoM3BOACTBEHHBIX MEJHOPATHBHLIX OpraHu3aumi
BHIBO3KA NPEABAPHTEALHO BHIKOPYCBAHHBIX W COOPAHHBIX B
KYMM Kamie# NPON3BOJINTCH B 3UMHEe Bpems.

—
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TeXHOJOrHYECKHMH CXeMaMH NpeaycMaTpHBaeTcs Bbi-
NOJHEHHe CJAeAYIOIHX onepauli No yAaJeHHI0 NMOJAYCKpbi-
THX W CKPBITHIX KaMHei:

KOPUYEBKA CPEAHHX H KPYNHBIX KAMHEH, PAcnoNOKeHHbIX
10 OCH Tpacchl, Ha ray6uue N0 | M, CMelleHHe BbIKOpYe-
BAHHLIX KaMHel 3a npeje/isl TPACCH PhiXJAHTEIAMH-KaMHe-
NONLEMHHKAMH;

H3BJIEUEHHE HA [OBEPXHOCTb MOJYCKPHITHIX H CKPLITHIX
KaMHeH MAOCKOpPe3aMH PasjinyHbiX KOHCTPYKILHH;

ICy(Sopxa KaMHeH cpejlHell BeJHYHHb MalUlHHAMH THNA
ICK-1;

H3BJeYCHHEe H BBIBO3Ka Meakux kamued (0,1—0,3 m)
mawmnamu tana MKII-1,5.

BoiHOC B HATYpPY TPacCOCYUIHTEAbHO! CETH TaK-
K€ OTHOCHTCH K YHCJAY NOATOTOBHTEJNbHBIX MEPONpHATHH,
BLINOJHEHHE KOTOPLIX B 3HMHHX YCJIOBHAX HMEET HEKOTOpbIe
OTJAHYHA OT AHAJOTHUHBIX ONepauxii B JeTHHH NEpPHOA.

BbiHOC NpPoeKTa 3aKPHITOR OCYUIHTENbHOH CeTH NPOH3-
BOAKTCH Kak B GE3MOPO3HBbIH NEpHOA (A0 BHINAJEHHA CHe-
ra), Tak M 3HMOH.

BLICOTHEIE OTMETKH OCYIIHTENbHBIX CHCTEM ONpeaeasior
XOAaMH TEXHHYECKOTO HHBEJHPOBAHHA, KOTOPLIE NPHBA3bI-
BAOT K OAMKaAHWHM penepaM HWAH BbIHOCHBIM TOHYKaM,
YyCTAHOBJAEHHLIM TPOEKTHOH OpraHH3alMeHd NpH H3bICKa-
TeNbCKHX paboTax Ha oObekTe.

3aKpenjeHHOe Ha MECTHOCTH NOJOXKEHHE KOJOAUEeB
W APYTHX COOPYKEHHH HAaHOCAT Ha naan cerd. Konuio
BEOMOCTH Pa3sGHBKH CHCTEMbI H NAaH B /IBYX IK3eMnaspax
nepenarT macrepy (6pHraaupy) CTPOHTENLHOH GpHrabi.
[lo ocH KaHala B HAType YCTaHABJAWBAIOT BEXH BHICOTOH
2—3 m uepes Kaxasie 50—60 m. [lanee wupuny Kanana
o Bepxy pa3GHBAIOT YCTAHOBKOW KOJABIIIKOB BbLICOTOW
0,5—0,6 m.

[Torpy3ska, aocTaBka ¥ pasrpyska APEHaKHbLIX MaTe-
pHanoB, HX XpaHeHHe B 3UMHHX ycJaoBHsX TpebyioT 6Goab-
ol ocropoxuoctu. Caeayer u3berath yaapos npeamera
O nNpeaAMeT. YaapHbie HAarpy3kH NpH HH3KHX Temnepary-
pax MOTYT NPHBECTH K OGPA30BAHMIO CKPHITHIX TPELLHH
# Tpy6ax u norepe npounoctH. Ha npuoGbeKTHOM cKaane
TpyObl XpaHsT B ITabensix BuICOTOR He Gosee 1,5 M Ha aepe-
BAHHBIX MOAKNAAKAEX, YIOKEHHHX HA PACYHIILEHHOH OT CHe-
ra naowanke. llra6ensn ykpuiBaoT CONOMEHHBIMH MaTaMH,
TOJIEM HJAH APYTHMH MaTepHaJaMH.
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B 3uMHee BpeMms nJjacTMaccosbie TPyObl XpaHsIT B He-
OTAIJIMBACMBIX IOMEIIeHHSAX. YKIAAbIBAIOT HX HA JAepeBsiH-
HbI€ HACTHJIbI HIIH MOAKJAAAKH WTA0EJAMH WIH BEPTHKAJIbHO
¢ ycTaHoBKO# Ha pebpo. TpyOnl B OoTpeskax yK/ajablBaioT
FOPH30HTAJNBHO H TJIOTHO OJIHA K JIPYTOH.

3amurHbie puabTpyOLLHe MaTeprann (3PM) neopra-
HHYECKOTO MPOHCXOKAEHHS NEPeBO3AT HA aBTOMaUIMHAX
HJH TPAKTOPHBIX IIPHILENAX, MPEAOXPAHAA HX OT YBJlaXKHe-
HUA U 3arpsisHenusi. Ha npuoGbeKTHOM cKaajae aonycka-
ercs xpaHenne 3PM noa Hasecom B WTA0ENAX, YKPBITHIX
BOJIOHENPOHHIIAEMbIMH MaTepHaNaMu (ToJb, MOAHITHIIEHO-
Bas MJIEHKa K Ap.). 3aluTHbie (PHABTPYIOILIHE MaTepHaJbl
OPraHHyeckoro NPOHCXOKACHHS AOCTABJAAIOT HA OOBEKT
3a6/aroBpeMEeHHO, OHH A0JIKHB ObiTb 3AMHUIEHBI OT
yBAAKHEHHS aTMOC(EpPHbIMH OCAIKaMH H NOCAEAYIOILEro
CMep3aHHs.

[pu norpyske KouteiHepos ¢ Tpy6amu nesecoobpasto
NpHMeHAThL Oyabjlo3ep Ha TPaKTope THATOBOro KJjacca
30 kH, o6opynoBaHHbIH THAPABJIHYECKHM MNOABEMHHKOM
C NpaBo# CTOPOHBI.

Kepamuueckue TpyObl pa3Bo3aT BAOJb JAPeHaKHOH JIH-
HHH Ha pacuMileHHyIo Tpaccy. TpyObl AHaMETPOM 0 75 MM
packaaibiBaloT Ha tpacce no 15—30 wr. yepes Kaxable
5—10 m. Tpy6ul Goabuiero AHaMeTrpa pPaCKJAaAbiBaloT HA
tpacce no 8— 10 wrt. Bo u3bexanue 3aHoca cHerom u obJe-
ACHeHHs KePaMHUECKHEe U I1acTMaccoBble TPYObl H IpeHa K-
HYIO apMaTypy pa3Bo3siT nepeji Havasiom paboT W3 pacyera
Ha OIHY CMEHHYIO BbIpaGOTKY Kaxaoro skckasatopa. [lpu
temneparype Bo3dayxa —I15°C U HHXKe maacTMaccoBbie
TpyGbi H3 GYXT Nepei YKAAAKOH B TpaHiuiel HeoGXOAHMO
paccTHaaTth BJAOJb TpPacchl, 4TOObI CHATH OCTATOUHBIE Je-
dhopmanuu.

Kontpoastinie sonpocs

. Kak npoussoantcsi BuGOpP OOGLEKTOB MEJAHOPALMH AAA 3HMHETO
CTpoHTEAbCTBA?

2. KakoBbl OCHOBHLIE KpHTepHH oT60pa 3aKPBHITHIX APEHAKHLIX
CHCTEM AAA CTPOHTENBLCTRA 3UMOM?

3. MNepeuncante cocrap paboT NOArOTOBUTCALHOrO [HKAA H
OCHOBHLIC TPEOHOBAHKA K HX BBHINOAHCHHIO.

4. Kak npou3BOAMTCA NPEA3HMHEE phiXJaenHe Tpacc?

5. Pacckamure 0 XHMHYECKOM cnocobe 3aliThl rpynTa.

6. KakoBh TEXHONOFHYECKHE CXCMbI Pa3paloTKH Mep3ablX TPyH-
TOB 110 Tpaccam B 3UMHHA nepuon?

7. Kakue 0cOGEHHOCTH MPOH3BOACTBA JAPEHAXHBLIX paboT 3HMOA?




rMABA 8

KOHTPOJIb KAYECTBA CTPOMTENDLCTBA
APEHAHbBIX CMCTEM

§ 46. OcHoBHble TpebGoBaHMA K KavecTRy
APEHANHBIX CHCTEM

KauecTBo aApeHaxubix pabor onpeaenaserca TpeboBaHu-
AMH CcTpOUTEAbHBIX HOpM u npasua (CHull [11-45—76)
«CoopyKeHusi TPaHCTIOPTHbIE, IHEPreTHUECKHE H MEJHOPa-
THBHBIX cHeTeM. [1paBuaa npon3BoACcTBa H NpHEeMKH paboT»
i «HMuCTpyKUHeHR 110 CTPOHTEALCTBY 3dKPHITOIMO TFOPH30H-
T4ALHOTrO JIPEHa)<a MpH OCYIUEHHH 3eMeJb CeJbCKOXO03sIH-
creeddoro  Hasnavenusis (BCH-C-4—79, MunBoaxos
CCCP). BoiiepxuBanue TpebyemMbiX napaMeTpoB JipeHaxa
(IPH NPOEKTHPOBAHHH H CTPOHTENBLCTBE O0ECNEeYHBAET Ha-
AEKHOCTB H paboTOCIOCOGHOCTD APCHAAKHLIX CHCTEM, ONTH-
MAJAbHBIA BOAHLIH PEXHUM A8 BbIPALUHBAHHA CEJAbCKO-
XO3AHCTBEHHbIX KyJabTyp. [ToHsiTHe «KauecTBO ApeHa)Ka»
BKJIOYECT TOYHOCTH BHIHOCA [POEKTa B HATYpPy, KauecTBo
1PEHAXKHBIX MATEPHANOB, TOYHOCTb pa3pabOTKH ApPeHaX-
HbIX Tpanmeﬁ yKAdAKH TpyOGONpoBoAa H yCTPOHCTBA COO-
Py/KeHHH, Haled HOCTb 3aLLHTRI CTHIKOB TPYO HiH nepdopa-
UMHl OT 3aHJEHHs, NPABHJILHOCTD IIPEABAPHTENLHOH MPH-
CLIMKH M OKOHYATEJALHON 3aCBINKH TpaHILeH.

BbIHOC NpoekTa B HATypy BHINOJHAIOT B COOTBETCTBHH
co CHull H1-2—75 «I'eojesnyeckne paGoThbl B CTPOHTEI b-
cree» W «HMHCTpyKuUMeH 1O BbIHOCY B HATYPYy [POEKTOB
OCYIIMTEABHBIX cHceTeM». [lpn BuiHOCe ApeHakHOH ceTH
i HATYPY OTKJAOHEHHe OCel APeH H KOJJIEKTOPOB B MJaHe
HEe JLOJIKHO NPEeBLIATE - 1 M; a pacxox/AeHHe napaJuieb-
HBIX APEH Ha KOHLE AonycKaercs He 6ogee '/soo HX AJIHHBL
PaccTosinie MeXay ApPeHaMH B HATYPe MOMKET OTJIHYATbCA
OT YKasaHHOro B npoekte ne Gojee uem Ha 4+ 1 m.

[lpn BepTHKaJbLHOW pa3GHBKe APeHAaKHbIX JHHHH npe-
NeJBHO aonycTuMas owxOKa 1o Beicote paBia =30 mm.
Koutrposab KauecTBa APCHAXKHLIX MAaTepHaNoOB BKJKOHAET
IPOBEPKY MOCTYNHBLIKX HA CTPOHTEALCTBO TPYO, apMaTyphl
# 3aUWUTHO-DUIALTPYIOLIHX MATEPHAJIOB, NPABHILHOCTH HX
CKJAAAMPOBAHHA H XPAHEHHA.
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Kepamuueckue apeHnaHbie TpyObl JOJKHLI OTBEYaTh
tpeboanuam 'OCT 8411—74. Jlas koutpoas pasmepos
oT Ka<aofi naptuu or6upawt 0.5 % Tpyl, HO He MeHee
5 WIT., AJS HCNBITAHKA HA MOPO3OCTOHKOCTL K NPOYHOCTD —
no 5 Ttpy6. Jlauna kKepamuueckux Tpy6 cocrasasier
333%%" wmm, TOMWMHA CTEHOK TPY6 COOTBETCTBYIOLLHX
AHAMETPOB CAEAYIOLLaN:

Huamerptpy6, 50 75 100 125 150 175 200 250
MM +2 +2 +3 +3 +3 45 45 45
Toawuna cres- 11 13 15 18 20 22 24 25
KM, MM +2 42 43 43 +£3 +£5 45 +5

TounocTh paspaboTKH ApeHa)KHLIX TpaHiued W wened
BO MHOTOM 3aBHCHT OT NPAaBHJILHOCTH HATSHKEHHS KOMHPHO-
ro tpoca. [Ipu HaTsKeHHH KONMHPHOro Tpoca cobaofaeTcs
OCHOBHOE YCJIOBHE: YKJIOH TPOCA MeXIY OTACAbHLIMH YIO-
pPaMH He JIOJIKEeH OTJHYATLCH OT NPoeKTHoro Gosee uyeMm Ha
0,0005. Tlposucanne KONMHPHOTO TPOCA MENKAY YNOpamu
HE JAONyCKaercs.

TpeGoBanus K KauecTBy APEHaXKHBIX TpaHnwed (mau
lHleJeH) XapaKTepH3yloT NoJoXKeHHe ApeHbl B MJaaHe H 1o
ray6une. Jlpena B niane A0JKHA ObITh NPAMOJHHEAHOM.
B npaktuke no Tpaccam ApeH BCTPEHAIOTCH KPYMHbIC
BaJyHBl W ApyrHe npensartctBus. B 3TOoM cayuae npsimo-
JHHEHHOCTL JAPEHB MOXKeT ObTh HapyllieHa, A0nycKaercs
paanyc sakpyraenust 2 m. [das obxona BaayHoB peko-
MEHLYeTCH HCIOJb30BaTh OTPE3KH rHOKHX NJAaCTMACCOBbIX
TpY6.

Cwmelenne pakTHUECKOH OCH APEHBl OT Pa3GHBOUHON He
aonxHo npesuimath 0,2 M, koanekropa — 0,3 m. 'ay6una
APEHAXKHOHA JIHHHH AOJAXKHA COOTBETCTBOBATH NPOEKTHOM.
Munnmanbias ray6uHa 3a0KeHHs IPpeHaKa B MHHepaJib-
HBIX rpyHTax coctasasier 0.8 m, B Topdpsanbx (nocae oca-
10K) — 1,0 M. OTK/IOHEHHA OTMETOK AHA APEH OT MPOEKT-
HBIX JAonyckaerca He Oosee —+20 wmM, KOJAJIEKTOPOB
+ 30 MM, MUHHMAABHBIA ONYCTHMBIA YKIOH APCH H KOJ-
Jaektopos cocrasasier 0,003. Jlnuua ropusontaibubix 6e3-
YKJAOHHBIX YYACTKOB Ha APEHaKHOH JHHHH MOXKEeT COCTAB-
aaTb 10 M, yyacTku ¢ 06paTHBIM YKJIOHOM HE JONYCKAIOTCH.
MecTtabie nepeyray0GaeHus AHa TPAHILCH NPH YKAaaKe Tpy6
anamerpom H0 MM He A0JKHB npesuiuath 15 MM, Anamer-
pom 150200 mm — 30 MM Ha y4acTKax npoTsiKeHHOCTbIO
He Gosee 10 M npu cobaofieHHH OBUIErO YKJAOHA JAPEHBL.




IIpn yKaaaKe KepaMHUECKHX APeHa)HbiX TPYO KOHTPO-
JHPYIOT 3a30pbi H CMEILEHHA B MX CThIKax, KOTopbie He
JAOJIKHBE NMPeRBiaTh 2 MM BO BCEX THMAX FPYHTOB 3a
HCKJIIOYEHHEM MEJKO3EPHHCTHIX U NAbLIBYHHBIX. B 3THX yCao-
BUAX MaKCHMa/abHbifi 3a30p cocrasaser 1.5 mm.

BokoBoe cMeitenie Tpy6u OTHOCHTEABHO Mpeabiiyied
i nocaeayotedt aonyckaercs e 6oaee '/; TOMUNHBE CTEH-
ku. Tak, Toaumua TpyOsl anamerpom 50 Mm cocrapasier
10 MM, HauGoAbluee B3aHMHOE CMellleHHe 3THX TPyl pasho
3 mm. Jlpenamuui#t TPyOGONPOBOA CHHTACTCH MPaBHALHO
VAOKEHHBIM, €CH IPH NOAHATHH OAHOA TPYOBI NPHITOAHH-
MaeTci 3—4 pacnoNOKEeHHBIX PALOM.

O6uiee TpebGoBanne K yKaaake Tpy6 Beex AHaMeTPOB,
npuseaennoe 8 CHull 111-45 —76, nonyckaer oTKJAOHCHHE
K nojoxenuio Tpy6 B naane a0 0,1 ux auametpa.

[Tpu oGepTke 3a30pOB B CTHIKAX KepaMHuUecKHX Tpyo
NONOCH  3AUUTHO-PUABTPYIOLLEro MaTepHana nepexphi-
RAIOT CTHIK ¢ KaXKa0f ctopoubl na 6—7 cm. [pu cnaowHod
06epTke TpyGONPOBOAA MepeKpuiBaHue NOAOC PYJOHHOrO
mMaTepuana A0MKHO ObiThb He menee 2.5 cm.

ToamuHa A0S NPEABAPHTENLHON NPHCHINKH TPyOOnpo-
pona cocrasasier 20 cMm. I'pyHT npeABapHTEAbHON 3aCHINKH
VIIOTHACTCA [IPH  YCAOBHAX, YCTAHOBJCHHBIX MPOEKTOM.
B rpyHTe NPHCHLINKH M OKOHYATEALHOH 3aCLINKH He J10-
NyCKaeTcs BKAOuCHHe Kamuell auamerpom Goaee 20 cMm H
MHe#H.

HanekHoCTb paGoThl APEHAXKHLIX CHCTEM 3aBHCHT He
TOABKO OT NPAaBHALHOCTH YKJAAAKH APEHAXHLIX TPY6Onpo-
BOADB, HO H OT KAuecTBa COOPYHEHWit: COeAHHeHUH apeH
¢ KOVJAEKTOPOM, APeHaXHLIX YCTbeB H KOJO/UES.

[Mpu conpsiKeHHn ApeHbl ¢ KoAJIeKTopom 6e3 AonoJnu-
TeJABHON apMaTypbl B COCAHHHTEABHBX TPYHAX KoaAAeKTopa
W apenst npobGusaior orseperusi. [luamerp orsep-
CTHIl B KOJJIEKTOPHO# TpyGe cocTasiser He menee */s nua-
MeTpa BNaaalouiel ApeHbl, a B ApeHaxHOH TpyGe — He
menee °/4 Anamerpa Koasekropa. Tak, npu Anamerpe
apenst 50 MM B KoJJIeKTOpe NpoGHBAIOT COENAUHMTE/IbHOE
oTsepcTie Anamerpom 40 mm.

CONpsiZKeHHe ronuapHbiX Aped pexkoMeHayeTcs noi
yraom 90°, Ho He menee 60°.

3a30psl B COCAMHEHNI APeHb ¢ KOAJAEKTOPOM AONYCKa-
oTced He Goaee 1.5 mm, [lpu Hapyiiesun BeaHYHHbLE 3a30pa
HeOOXOAUMA 3371€/1Ka ero HEMCHTHLM PACTBOPOM 1 00epT-
K CTEKAOXOJCTON B 3~—~4 caoA.
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CBo6oaHbi# KOHELL ApeHaKHOH TPYObhl 3aKpPbIBAIOT Kepa-
MHUYECKOH HJIM MJiacTMaccoBoi npoOkoit. Mecto coeaHke-
HHS YCTPAWBAIOT HA OCHOBAHHH, YIJIOTHEHHOM OHTBIMH
KEPAMHYECKHMH TPYOAMH H H30JHPYIOT (DHABTPYIOIIHM
MaTepHaioMm. :

B apeHaxKHbIX yCTbAIX NMPOBEPSAIOT PACNONOKEHHe JIHA
YCTbEBOH TPyOhl (Bbllle MEXEHHOro rOPH30HTa BOABLI Ha
25—30 cM), paccTosinHe MEXAY HIUKHEelH yacThio Tpy6 Bna-
AQIOLLET0 KOJJIEKTOpa H AHOM KaHaJsa (He menee 40 cm).
[Ipu ycrpoicTBe ApeHa)KHBIX KOJOAUEB KeJae3o0eTOHHOoe
AHHILE YCTAHABJAHBAIOT HA rpaBHHHOE OCHOBAHHE CJOEM
8 cm. Kepamuueckasi Tpy6a BXOAHT B COEAHHHTENLHYIO
acOecToueMenTHyio He menee yem Ha 10 oM. 3a3op mexay
TpyOaMH NPOKOHONAYMBAIOT MPOCMOJEHHOH MAKJCH HJIH
3a/eabiBaloT uementom. Bxoasmue B Kosoaeu ac6ecto-
UeMEeHTHbie TPYyObl JOJIKHbBI BbICTYNAaTh 33 BHYTPEHHIO
CTeHKY KoJoaua Ha 5 cMm. Ilepenan mexay BXOASIHMH
H BBIXOASILIMMH JPEHANHBIMH JHHHAMH JONYCKAeTCsi He
mexee 10 cM. JIHO OTCTOHHHKA YCTaHABJAHBAIOT HHUXKE /IHA
OTBOASIILHX ApeH He meHee yeMm Ha 0,4 m. Bepx oTkpuiToro
KOJIOANA BBLICTYNAeT Hal MOBEPXHOCTLIO 3emaH Ha 04—
0,5 M. Cveulenne Kene306eTOHHBIX KoJell B CThiKax GoJiee
'/3 TONHKHBI CTEHKH KOJMOAIA HE [AONYCKAeTCs.

TpebGoBanus K KauecTBy ApeHa)xa NPeAbABAAIOTCSH ANA
oGecneyeHusi ero paboToCNOCOOHOCTH M HAJeKHOCTH.
Hacto BLIXOA ApPEHAXKa M3 CTPOA BLI3LIBAETCH 3aHJEHHEM
ApeHaXKHuX TPy6. I'JIaBHOH NPHUHHONH 3aMJICHHS ABJASETCSH
HH3KOE Ka4yeCTBO CTPOHTENbLCTBA: GOJBILINE 3a30pPbl B CThi-
Kax KepamMHyeckKHX Tpy6 H B MecTax COCAHHEHHsI ApeH
C KOJJIEKTOPOM; HeloJIHas 3alHTa TpyO6oIpoBOAOB (PHILT-
PYIOLLHM MATEPHAJIOM, 3HAUUTE/NbHbIE OTKJOHEHHS YKIOHA
APeH OT NMpoeKTa.

[Tpn oTKAOHEHHH YKAOHA APEHAKHOH JIHHHH OT NPOEKTa
no ee AJHHE 06pPa3yOTCA NMOHHKEHHS, B KOTOPBIX OTCTaH-
BAIOTCH B3BELUCHHbIC YacTHUbLl (Hauaok). Kpome Ttoro, B
MECTax MOHHWXCHHH H OOPaTHBIX YKJOHOB MOTYT 06paso-
BaThCH NPOOKH U3 KOPHEH PacTHTENbHOCTH. B atom cayuae
KOPHH IpOPACTalOT B MJIOJOPOJAHOH r'yMYCHPOBAHHOM NOYBE
APEHAXKHOH 3aCbiKH, H JAPEHAX BLIXOAHT H3 CTPOS.

B 3umuui nepuoa, ecan raybHHa npoMep3aHns rpyHra
peBbiiaeT rayOHHYy ApeHaxa, B MecTax ¢ o0paTHbiM
YKJAOHOM 06pasyiorcsi JeAsiible NPoOKH, YTO TAKKe MpH-
BOJAHT K HOBPEKACHHIO ApeHaxHbix auuui. [Ipn ykaaake
TPyO ¢ 3a3opamu 6onee 2—3 MM H 3aLLHTE CTHIKOB C IIOXHM
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Ka4eCTBOM B MOJOCTH APEH BMECTe C BOAOH H3 NMOYBLI M0-
Na1a10T HAHCTBIE YACTHILBL, YTO NPHBOAHT K 3aHJIEHHIO Ape-
HAXKHBIX TPYGONPOBOAOB. ITH XK€ HACTHUBLI NOMANAIOT B
[ApeHy yepes HemJIOTHO 3aKPhITHI KOHEell rocaeiHed Tpy6sl.

Oco6eHno BHICOKHE TPeGOBAHHA NPENbABAAIOTCH K Ka-
QeCTBY COC/IHHEHHA ApPeH ¢ KoajaekTopoMm. Yepes 3asopul
COe/AHHeHHH, MI0X0 3alHILEHHBIX (HALTPYIOLLHM MaTe-
PHAJNOM, HJAHCTHIC YAaCTHUBI NONAAAT B KOJJEKTOp, ¥TO
NPHBOAKT K BHIBOJY BeeH cHcremsl. [Tpu o6paTHo# 3ackinke
ApeH B TPaHWeH He AOJIKHBI nonaaath Kamuu. [lagenue
Kamusi Ha TPyGONPOBOJ H3 KePAMHYECKHX TPYDO MOXKET NpH-
BECTH K Pas’spyLIeHHIO HIH CMellneHHio Tpy6, 3 naacrmac-
COBBIX — K Aedopmauun TpyObl H 3aHJIECHHIO.

YacTo BLIXOA H3 CTPOS APEHAKHBIX CHCTEM MMPOHCXOAHT
B Pe3yJabTaTe 3aHJIEHHsI H 3arPA3HEHHUst KOJIOAIEB, YTO Bbi3-
BAHO HENPaBHJAbHBIM NPOEKTHPOBAHHEM H HEKAYECTBEHHBIM
crpouteascrsoMm. Ecan npu yerpoficTBe KoJaonua AHO ero
J1ACHINAIOT He rpasHeM H ule6HeM, a BbLIHYTHIM TPYHTOM
H 4HacTb KOJJNEKTOPHBIX TPYOOK YyKAaAbIBAlOT HA Takylo
JACBIIKY, TO MOCJAe OCaJKH IPYHTA B MeCTe NPHCOEeAHHEHUNA
rpybbl K Koaoauy koanektop aedopmupyercsi. [lostomy
/151 BBIMYCKA 3aKPHITHIX KOJJEKTOPOB B KOJOJEIL PEKOMEH-
AYETCs HCNOAB30BaTh acOECTOUEMEHTHBIE TPYOH ¢ NPOYHOH
JaleJKOR cThiKoB uementoMm. Kpome Toro, uemeHtom He-
0OXOAHMO 3a1eAbiBaTh CTHIKH XKene306eTOHHBIX KoJell, H3
KOTOPBIX cOOHpalOT Koaodel. B cMOTpoBBIX Kosoanax a0a-
MHBL OBITH YCTAHOBJEHBl KPBILIKH, 4TOOB HEe nonajaaju
BOTKH, KAMHH, MEJIKHE XHBOTHBIE, CHEr.

Yknaaka apenaxka Ha wHeboabluylo riayOGHHy (menee
0,8 M) NPHBOAHT K BbLINAXHBAHHIO, NIPOAABJAUBAHHIO Ape-
HAKHBIX TPYO H BHIXOAY H3 CTPOS JIPeH, KOANEKTOPOB HJH
IEJBIX CHCTEM.

TpeGoBauusa, NpeaAbLABAAEMbIE K KAayeCTBY CTPOHTENb-
(TBA JIpeHaxa B 3UMHHX YCJOBHSX, aHaJOrHyHu TpeboBa-
Husam B JetHuit nepwoa. Ho B aumuuit nepuoa yaeasercs
0cob0e BHHMAHHE KayecTBY B CBA3H CO CJAOXKHOCTHIO YCJI0O-
nii npoussoactsa pabor. Ha crposiluemcs ob6bekre n0a-
MKEH MOCTOSHHO HAXOAHTHCH NPEACTABHTENL TEXHHYECKOro
nanzopa. B ero sanaun BXOAHT 11POBEPKA BCEX NapaMeTpoB
KAYECTBA YKAAAKH ApeHa)a H YCTPOHCTBA COOPYIKEHHH.

[lpH KOHTpOJie KayecTBa CTPOMTEJALCTBA JAPEHAXKA 3H-
MOH 0co60€e BHHMaHHe O6pallaloT Ha ONnepanHio 3acbinku:
APeHbl 3aCHINAlOT He NOo3/iHee ABYX 4acoB nocjie HX ykaalu-
K. YJA0KEHHBIH 33 JIeHb JIpeHaxX npoBepsaioT HHCTPYMEH-
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TAJALHO C yu4eToM TpeGoBaHHH COOTBETCTBHS YKJIOHA H Y-
GHHBE 3aJ0KEHHSA IPeHaxKa IPoeKTHuIM oTMeTKaM. Husen-
POBaHHE JIpeH BHLINOJHAIOT yepesd 3—5 M, KONIEKTOPOB —
yepes 2 M.

Kayectso ykaaaku Tpy6 npoBepsiioT BH3yaJbHO! CTHIKH
Tpy6 (uactuuno), 3aumuty 3PM CTHIKOB KepaMHYECKHX
Tpy6 wau nepdopaunit naacrmaccosbix. O6si3aTeseH KOHT-
POJb Ka4yecTBa MPHCHIIKH PEH, COCAHHEHHS APEH W KOJ-
JIEKTOPOB, MECT [IPHCOEAHHEHHs TPYD K ApPeHakHOH apma-
Type.

B 3umuee BpeMs J0JKHO c06M0aTbesi 00si3aTenbHOe
YCAOBHE 3aCHINKH TPAHIUIEH B ACHb €e pa3pabOTKH, YKIaAKH
H MpHCLINKK TPY6, 4TO obecneuHBaeT npeaoxpaHenHe aHa
TpaHilen W FpyHTa B OTBaje OT npomepsanusi. Bechb
pa3paboTaHHbIl TPYHT JA0JKEH ObiTh YJI0XKeH B TPAHLIEK C
o6pa3oBaHHeM Haj Hel BajHKa.

§ 47. Cnocobul KOHTPONA Ka4ecrsa.
MpuGopsl M nNpHcnocobnenns

KOHTPOJIb KaYecTBa CTPONTENBCTBA APEHAKHBIX CHCTEM
NOAPA3AEASNETCA 10 BPEMEHH BHIMOJHEHHA HA TEKyLHH H
NoCJAeAYIOIHI; 10 06beMy paboT — Ha CIJIOUIHOH H BHIGO-
pOUHBIA; MO MpPHMEHsieMbIM MeToAaM M npucnocobae-
HUSM — HA BH3YaJbHbii, HHCTPYMEHTANbHbIH, aBTOMATH3H-
POBAHHBIH; MO CTEMEHH HCTPAB/CHHS HEeTOYHOCTEH M OWIH-
GOK — HAa MACCHBHLIA W AKTHBHLIH.

Texyuuit KOHTPOAb KauecTBa NPOH3BOAAT B MNEPHOA
CTPOHTEJbCTBA MPH BBHINOJIHEHHH KaXKI0H Onepauuy HIH
paGouero npuema. [locaeaylouiHii KOHTPOIb BbINOAHSIOT
lOCc/ie 3aBepIeHHs BCEX ONnepaunil TeXHOJIOrHUECKOro npo-
necca uau seex paGor. CnjOUIHOR KOHTPOJbL BKJAOYAET
NpoBepKy Bcex napameTpoB apeHaxa. Ilpumensior TaKoOH
KOHTPOJb PH BHEAPEHHH HOBBLIX TEXHOJNOTHH, MALIHH U Me-
XaHH3MOB, YCTPOHCTBE OCHOBHbLIX COOPYXEHHHA Ha JAPeHa K-
HBIX CHCTeMax.

BuiGopouHbifl KOHTPOJIL NMPOH3BOAKTCH Ha BCeX CHCTe-
max B coorBercteuH ¢ TpeGoBanusimu CHull n TexHn-
yeckux ycaoBuit. Tak, corsacHo TpeGOBAHHAM K KauecTBy
CTPOMTENLCTBA APEHaXKa NPoBepsaioT BLGOPOUHO 5 % 00~
Ier0 KOJHYeCTBa 34a30pOB B CThIKax TpyO, cobaoaeHHe
NpoeKTHOro ykJaona — Ha 10 94 MOCTPOEHHBIX ApeH.

BuayaJbHblii cnoco6 KOHTPOJIS PHMEHSAIOT 151 npeaBa-
PUTENbHOM OUEHKH KAYECTBA U B T€X CJy4asX, KOria oTcyT-
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CTBYIOT ClieuHajbhbie NpuOoOpsl H NPHCHOCOOACHHS HAH HX
nMpHMeHeHHe Heuesaecoobpasno. Cnocob6oM BH3YAJLHOTO
OCMOTPa NPOBEPAIOT KA4YeCTBO 3AULHTHLI JAPEHAKHBIX TPY-
6onpoBOAOB PHALTPYIOUIHM MATEPHAIOM, HA A€ KHOCTD YCT-
POACTBA KOJIOAUEB, YCTHEB H APYTHX COOPYMKeHHil.
MHCTpyMeHTaNbHBI KOHTPOJIb BHNOAHSIOT ¢ NOMOULBIO
CHeUHANbHbIX HHCTPYMEHTOB: MEPHOH JIEHTHI, DPYJeTKH,
WTAHreHUHPKYAA, tiyna. Takum cnoco60M KOHTPOJAHPYIOT
OTKJAOHEHHS! OCH JpeHbl, 3a30Ppbl M CMEIleHHs B CTHIKaX
ApeHaxKHbIX Tpy6. I'ayGuKy TpaHuien MOXKHO NpoBepsaThH
¢ nomouLbio BH3KHpa (puc. 60). Busupuan auHefika COCTOUT
H3 OJHOW BEPTHKAALHON H JIBYX FOPH3OHTAJbHLIX JHHEeK.
BepTHKanbHas JHHEAKa BbITONAHACTCA PA3ABHIKHON IS W3-
MEHECHHSA AJIMHBL B 3aBHCHMOCTH OT rAyOHHbLI H3MepsieMoi
Tpanuwed. BoicoTa BePTHKANLHON JHHHEHKH MOJXKHA paB-
HATLCS MOCTOAHHON 3KCKaBaTopa. B cepeanHe BepTHKaNb-
HOW JHHEHKH 3aKpenuena nepsas ropH3OHTaJbHasi KOPOT-
Kasi auHelKa (nojacraska) ¢ ypoBHeMm. Bropasi ropusou-
TanvHas AHHeAKa Aaunoi 1700 MM KpenuTcst HEmoABHKHO

Puc. 60. Cnocobut KONTPOASA rAYGHHL KONARKA TPaRrien:

4 C NOMOUILIO BHINPE W WATHHYTOR NPOBONOKM NPH YCTPOACTEE TpPaHwen

MIOTOROBWOBNM  IKCKanaTopom: [ — purean, 2 — croika; J - yponeus; 4 —

HOTAHYTWA TPOC, & — ynop; 6 — Tpamuies; 6 — ¢ nomombi -06paINOre BHINPA

W HATRHYTOrO wuypa: | — nu:cu:; 2 — wHyp: J— KOAHWEK; & — ¢ NOMOUILIO

[ofipasiux aMsmpox npu ycrpoficrse tpanen IKCKanaropon ¢ pabGounm o6o-

pyrosannen «obparuan aonaras: [ — T-06pasunic BHINPKK; 2 — MCTKS HA Py KOATH;
d ANHMA BHAMPORAHNKS
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Puc. 61. Cnennajishast HHBCAHPHAN
5 pefika:

4 — KOHCTPYKUHA pedxyu; /| — pefika HuBe-
aupuan; 2 — Tpy6Ga wmetaaamveckan; I3 —
ynop; 4 — 3aMHMHBE BHHTH, § — ckoba;
a 6 — npHHUHn AeACTBHA

ESTHIN S S R 2 1 3 T 3

HIRE=T 1N B3 E3HINE

B BEpPXHeH yacTH BepTHKaAbHON. [1pH H3MepeHHsiX rOpH30H-
TAJbHYIO JHHEAKY KJAaAyT Ha HaTAHYTHIH KOMHPHBIA TPOC,
BEPTHKAJIbHYIO YCTAHABJIMBAIOT HA JIHO TPAHIUEH HJAH Ape-
HaXXHbIA TPpyOonposoaA. [1paBHALHOCTD YCTAHOBKH JIHHEHKH
npoBepsioT no yposHio. IlpH KOHTpoJe ropH3oHTaJbLHAA
JUHeRKa IIOTHO npujaeraer K tpocy. TpaHuies paspabo-
TaHa 1PAaBHJbLHO, ©CJH TOPH3OHTANbHAsl JIMHEHKA NpH-
Jgeraet K Tpocy. Ecan ona noaHumaercs Bbille TPOCa HWAH
ONyCKaeTcsi HHXKe, TpaHules OTPhiTa ¢ HeAo00pOM HJIH
nepeGopom. [lpumenenue BH3Hpa MO3BOJAAET KOHTPOJHPO-
BaTb pa3paboTKy TpaHweH ¢ TouHOCThioO 10 10 MM,
K HHCTpyMeHTa/NbHOMY OTHOCHTCS W OCHOBHOH BHJL KOHT-
poOJIsi — TeXHHUYECKOe HHBEJHPOBAHHE JAPEeHaKHbLIX "rpydo-:
MPOBOAOB H COOPYKEHHH.

Jlast yno6¢TBa KOHTPOJsE, OBICTPOTHI ONpejleie HHsl OTME-
TOK AHA TPAaHIIEH NPH HHBEJHPOBAHHH KOHCTPYKLHA PEHKH
MOXKeT ObTh ycoBepuieHcTBoBaHa. [las 3T0ro K 0ObIYHOH
HHBEJHPHOH PEHKe KPENUTCS BbIABHKHAA IATKA € LONOJAHH-
TeJbHOH caHTHMEeTpoBOH wkKaJjgoin (puc. 61). [latka BbI-
ABHTaeTcss Ha AJauHy 10 | M W 3akpenasercs B Jo6oMm
noJsoxeuuu. B otanuue ot oObIMHOH PeHKH, ACJACHHA BO3-
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pacTaloT He CHH3y BBepX, a cBepxy BHH3. Ha kaxiom mer-
POBOM OTPe3Ke HAHOCAT UHGPH |, 2 H MEXAY HHMH ICLH-
MEeTpOBbiE H CaHTHMeTpoBbie aenenus. Kak u Ha aw06o#
HHBEJHPHOH pefike NHPPH HAHOCAT B NEPEBEPHYTOM BHAE.

[Tpn noMomK pelikH TaKoH KOHCTPYKUHH MOMXKHO Cpasy
ONpeeaHTh 3HAYEHHe OTMETOK HHBeJAHpyeMbix Touek. [las
3TOTO NEPejl HAYaJOM HHBEJHPOBAHWS PEHAXKHOH JIHHHUH
pefiKy yCTaHaBJMBAlOT HA Penep HJiH TOUKY C H3BECTHOH
ormeTKon. [lepeaBuKeHHeM MNATKH JUVIHHY peHKH yCTa-
HABJHBAIOT TaK, Y4TOOM OTCYET C AaHHOH CTOSHKH HHBEAHpPa
COOTBETCTBOBAJI OTMETKe JaHHOH TOuKH. Takywo perky
yA06GHO NPHMEHNTH HE TOJBKO MPH KOHTPOJE Ka4ecTsa,
HO W NMPH BuIHOCE NpoeKkTa B HaTypy. [las Koutpoas ray6u-
Hbl M TIPOCKTHOTO YKJAOHA HHBEJHPHAs peHKa CTaBHTCHA Ha
AHO TPaHIIeH WJAH HA BEPXHIOI KPOMKy Tpybonposoaa
uepes 2—5 M. Ilpu KoHTpOJNe yKIOHA APEH HHBEJAHDP MOXKHO
YCTAHOBHUTD C 3alaHHBIM YKJAOHOM. Jlns 9TOro B Ha4aALHOM
TOYKE APEHb H HA €€ KOHLE CTaBAT PeHKH C METKaMH, CooT-
BETCTBYIOUIMMH NMPOEKTHOMY YKJAOHY. Tak, ecan yKJaoH Co-
crasasier 0,005, a aauna apennt 100 M, npeBbiieHHe oTME-
TOK B Ha4yajlbHOW TOYKE ApeHbl H B KOHEYHOH COCTaBHT
50 em: AH=0,005X 100 m=0,5=50 cm. Huseaup ycra-
HABJMWBAIOT 3@ KOJJCKTOPOM TakK, 4ToObl OAHOBPEMEHHO
CHHMAaTh OTCYeThl no AByM Metkam. [IpH TakoH ycraHoBke
HHBEJHpa OTCUeTHl 1O pefike GyAyT OJAHHAKOBHI N0 BCEH
JAJIHHE APeHbl.

KouTpoab ray6GHHB H YKJIOHA NPH CTPOHTEJABCTBE Ape-
Haxa GecTpaHWeHHbIM Crloco6OM NNPOH3BOAHTCA NO pelike,
YCTAHOBJICHHOM Ha JAPEHOYKJAaJUHKe B CrieuHa/bHOA onope.
IlpoBepka KayecTBa NPOH3BOAHTCH HuBeaHpoBanHem. Hu-
BEJAHP YCTAHABJAHBAIOT B CTBOPE APEHbl 33 KOJAJEKTOPOM.
OnepaTop CHHMaeT OTCYETH MO PEHKe MPH ABHKEHHH
JIPEHOYKAAAUHKA B MOMEHT NPOXOAa PeHKH y MHKETHbIX
TOUeK ¥ Mexay HHMH (puc. 62).

MexaHHW3HPOBAHHBI HAH AaBTOMATH3HPOBAHHLIA KOHT-
pOJb OCHOBAH HA TPHMEHEHHHM 3JMCKTPOKOHTAKTHBIX HJH
MEeXaHHYeCKHX YKJOHOYKasateaeH. ITH MPHOOPLI KOHTPO-
JHPYIOT OTKAOHEHHE HHXKHell TOUKH pabouyero opraa ape-
HOYKJaA4YHKa OT rAyOHHBI, 3a]aHHOA KOMHPHBIM TPOCOM.
B uuca0 Takux npeHOOPOB BXOAAT TIHPOCKOIN, MAATHHK,
[1YJ] (npuGop ynpasjieHHs Jy4yoMm), CHenHaIbHbie MpH-
Gopbl HA TEOJAOJHTHOH OCHOBE.

Kontposb onepauuu ykaaaku Tpyb TakKe MOKHO Bbi-
NOAHATH MEXAHHUECKHM H 3JeKTpuueckum aatunkom. [lpu
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Puc. 62. Cxema KOHTPOAA YKNOHA H TAyGHHW ApeH MNpPH yKaaake Gec-
TpanweAHoro Apenaxa:

1 — npuxumuoi poank; 2 — crofika; 3 — reoaeanueckan pefika; 4 — HHBCAHP;
§ — naacrmaccosan Tpyba

TeKYIlleM KOHTPOJIe CHTHAJ AaTUHKa NOCTyNnaeT MauHHHCTY
9KCKaBaTopa, ecjJH 3a30pbl TPYOG NPEBLIIAIOT BEJHYHHY
AOMYCKa. IJTOT Cnocod KOHTPOJNA HA3LIBAIOT AKTHBHBIM.

B Hacrosiuiee BpeMsi NPOMbILIJIEHHOCTD BbINYCKaeT NpH-
6op YKJI-1 (nasepubiit ykazaresab yKJIOHA), npejHasHa-
YEeHHBIH A5 aBTOMATH3AUHH YNPaBJeHHA rJyOHHOH Kona-
HHA MO 3a/laHHOMY YKJIOHY. YKasaTtelb MOXET HCHoJb30-
BaTbcA Ha 3KcKkaBatopax ITLL-202A u apeHoykJaajuHKaX
MI1-4. TlpuGop cocTOMT H3 cBeTOH3AyuaTeass W ¢oro-
NpHeMHUKa ¢ GJOKOM BBIPAaGOTKH KOMaHA H (OTOPEHKH.
JansHocth aefictBus 500 M. UCTOUHHKOM NHTAHHA CAYKHT
aKKyMyJasiTopHasi 6atapes 3KCKaBaTOpa-ApPeHOYKNAa/uHKa.

[Ipn onbiTHeiX pabGoTax MO CTPOHTEJLCTBY ApeHaXKa
pe3yJibTaThi KOHTPOJS MOXKHO 3aMHCHIBATH HA CAMOMHCILbI
(KOHTPOJNILHO-PErHCTPUPYIOIILHE YCTPOACTBA). IDTH MNpPH-
60pbl PETHCTPHPYIOT OTKAOHEHUS (DaKTHHYECKOro npoduas
APEHbl OT NPOEKTHOro. 3anHchBalouiee yCTPOHCTBO NMPHBO-
JHTCH B JABHIXKEHHE OT POJIHKA, KOTOPBHIH KaTHTCH MO BEpXy
yJA0KEeHHBIX TPYO. Mexannueckas CBsi3b CO ULYNOM YKJIOHO-
yKa3arteJsi NO3BOJISET OJJHOBPEMEHHO 3aNHCLIBAThL HA CaMO-
nucenr (wa Oymary HAH (QOTOMJIEHKY) NPOEKTHBIH — 10
KOMUPHOMY TPOCY H (PAKTHYECKHH — MO YAOKEHHOMY
TpyGonposoay npoduiab ApeHsl.

[Tocaeaywuwuit KOHTPOJIL ApeHa)kHoro TpybGonposoja
MOXKHO BBINOJIHATL CTajabHbiM wWwapom. Ecaun apeuna 3ano-
KeHa MPaBHJAbHO, TO AP, BHINYUIEHHbIA H3 BepXHEro
KOHIA JApeHbl (MCTOKA), AOJNKEH BHIKATHTLCA H3 HHXKHErO
(yerbsi). KOHTPOABHBIA wWwap pPEKOMEHAYETCsi [PHMEHATH
NPH YKJA3AKe KOANEKTOPOB M ApeH 6Goabluoro auamerpa.
KauyectBo ykaauaku TpyG M MX CMELLeHHE MOXKHO Mpo-
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BEPSITH € MOMOULBIO ITpHenocobaenus «/Ipenaknan moitibs.
[To npuHuuny AeHCTBHA ITOT CNOCOO HE OTAHYAETCH OT
KOHTPOJS 1IAPOM, HO [PHCHOCOGJEHHE [03BOJISET peru-
CTPHPOBaTh Ae(POPMHPOBAHHBIC YHACTKH APEH CNeuHalb-
HLBIMH JATUHKAMH VIS NOCTeAYIOUErO HCMPaBACHHS OLIK-
GOK H HeTOMHOCTeH.

§ 48. OnepaunoHHbIH KOHTPONL KAYECTBA CMCTEM

KoHTpoaib KavecTBa JAPEHAXKHLIX CHCTEM B [EPHOA
CTPOMTEJNBLCTBA Ha3bBaeTcH onepauHoHHbIM. OH BLINOJAHSA-
eTCS MPH MPOH3BOACTBE NOATOTOBHTENbHLIX, OCHOBHLIX H
TAKJOUHTENbHBIX TEXHONOrHYeCKHX onepaunit (raba. 18).

[Tpn BBIHOCE OMOPHLIX TOYCK CETH, OCeH KOJJIEKTOPOB
W APEH B HATYPY KOHTPOJHPYIOT COOTBETCTBHE PA3OHBKH

18. Onepaunonnsii KONTPOAL KAYCCTBA CTPOMTEALCTBA ApeNaXa

Kowtpoaspyeunit | Jlonycrusmue OTKAOKCHHRA, pas- Cnocot
INCMENT MEpH 1 ocobie TpeGunanns KOHTPOAR

Paspaborka epynra no rpaccasx xoraeKkropoa

u dpen
[Mpramoanuei- Orxaonenns Goaee | s uwe  Mepuolt  senvoi
HOCTH OTPHIBKH AONYCKATCH HAK PYACTKOM, BH-
3YaAbHO
Orkaonennn or  He aoaxno  npessiwarh To xe
OCH TPANLIen /300 AAMHB
Paccrosinne mex- 41 M (or npoexkrHoro) »
ay npexamu
Yeranoaxa Konuprozo rpoca
Paccrosune mex-  He Goace 10 m Mepnoit  senroht
Ay ynopamm Han pyaerko
Yiaou konuphoro  He Goaee 0,005 (or npoexr-  BuicotHoe noao-
TPOCa  MeXAy OT-  HOro) MEHHE TOYeK Tpoca
ACALHBIMM YNOpaMK HAA YNopom onpe-
NEARETCH HHREAN-
poM HWAW peRkoh
Jluamerp Tpoca He Goaee 3 mm Il ranresunpry-

aem
PaspaGorxa dpenaxubtx Tpanwei

Maasnoe 3axkpyr- Hawsensmuit paawyc 3a-  Buayaawso, wa-
AcHHe npH o6xoae  KpYraeHus 2 M roMepoM
penarcTanhi
Orkaonenne or-  [Lanna Gesykaonnnx yyacr-  Konrpoasuoe un-
METOK AHA TPAHIWEH KOB HE A0JKHA NPeBLIIaTh  BEAHPOBAHNHE Hepes
OT NPOSKTHHIX 5™ 2—3 M npH yKAO-
nax no 0,005 n ve-
pe3 5 m npu ykaoue
Goaee 0,005
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Okonwauncraba I8

Kourpoanpyemuit | Jlonycrumue OTKAOHEHHR, pas- Cnoco6
FMEMCHT MEPH W ocobne TpeGoRaHuA KOHTPOAR

YKaadka dpenamuotx rpyb

Kauectno tpy6 FOCT 841174 [lposepka nac-
MOpTa Ha KaKAYIO
napTHio

3azopn B cTeiKax  3asopul B cTHKax He 6osee  [ireurennupky-

1,5—2 mm nas apen, 3 MM —  neM, THHEAKON,

xonnemopon. CMeeHHe TPYO  yroabnukom
ne Goaee '/ Toawmun Tpy6

llpucoedunenue dpenvt K KOaAarexTOpY

Maacrvaccossimit  Marvepuaawt Tpoitnuka no  Illlynom, wran-
TPOHHHKAMH NOJTOBCHHOCTH HE JOMAKHBL [CHUHPKYAEM
VCTYHATh KepaMHUeCKHM Tpy-
O6am. 3a30pbl HE I0JAKHBE nIpe-
suiiath 1.5 MM
KepamMuueckusu Coeannureabhnie OTBEPCTHA To xe
TPYOAMH KOMICKTO- AOJKHBL ObITh HE MCHCE 3a
pa M APCHLI BHA- JIHAMETPA APCHAMKHOH TPYOH
xjaecr

MTpucwinka dpenaxnusx rpybonposodos

Buicora cnosi npu-  Tpynt npuckingd  joaxen  Llynowm, sH3yanb-
ChITIKH OuiTh Ges KoMKoB ¢ KosddH- HO
UHEATOM DHABTPAIHH HE MC-
nee 0.5 m/cyr
Beicota ca0f npHCHINKH —
He mexee 20 cm

[MHKETaXKa NPOEKTY H TOUHOCTb MPHBA3KHK K ONOPHO#H reoje-
anueckod cerd. [lepenaua oTMETOK OT BPEMEHHbIX WJH
MOCTOSIHHBLIX PENEePOB MPOH3BOAUTCS ABOHHDIM HJIH 3aMKHY-
ThiM HHBEJIHPHLIM XoaoM. Jlonyckaemas HEBA3Ka pPacCyH-
THIBAETCA MO AJHHE HHUBEJAHPHOro xopa. OTKJIOHEHHS OT
POEKTA rOPH3OHTAJILHBIX OCEH JIPeH H KOJMJIEKTOPOB, nepe-
HECeHHBbIX B HATypy, He AOJ/KHbI npesBbiiath —+ 1 M.

Takoi KOHTPOJIb NPOK3BOAMT Npopald WK MacTep nepea
Ha4yaJIOM JApeHaKHbIX pa60'r NOo AOKYMEHTAUHH, NMOJYYE€H-
HOH OT 3aKa3uWKa, H Mo npoekty. Pesynbrathi NPOBEpPKH
OpOPMAAIOT AKTOM TMPHEMKH DPAa3GHBOUHBIX OCEH OCYLIH-
TENLHOH CETH C [IPHJAOKEHHEM BEAOMOCTEel NPHBA3OK K
penepam.

[oAroToBKy Tpacc ApeHaKHOH CETH NMPOBEPSAIOT BH3Y-
anbHo. DBpuraaup uaM Macrep BHIXOAAT HA MECTHOCTb H
ocMaTpuBaloT Tpacchl. IIpoBepsloT KauecTBO PACYHCTKH
TPACC OT MEJKOJIECbS, KYCTapHHKA, NMHEH, KaMHeH, a Tak-
K€ JIHKBHAAUHIO 5iM, KAHAB H JAPYrHX NPEenaTCTBHH.
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[Ipu KouTpoae yuuThBaIOT, 4TO 3KckasaTop ITLL-202A
obecneudBaer paspaboTKy TpaHlUIed MPH JABHXKEHHH MO
HEPOBHOCTAIM € HAKJAOHOM /10 5° K NOBEPXHOCTH TPaCCh.
Ha noabemax M CHyCcKax 3KCKaBatop Moxer paboTtathb
¢ ykjaonom o 10 %. las oGecneyennsi 3ataHHOrO NPOEK-
TOM YKAOHA KOMJIEKTOPOB M JpeH BhicoTa (raybuna) mecr-
HBIX HEPOBHOCTEH A0JKHaA ObiTh He Goaee |5 cm, npo-
N0AbHBIH YKAOH — He Gosee 5°, nonepeuHbit — He GoJiee
3°. JlanHoie TPOBEPKH 3aNHCLIBAIOT B XKypHaa pabor,
KOTOPbIA BeaeT npopab wiau macrep (TeXHHK).

[Mpu kouTpose noAroToBKH Tpacc aasi paboThl JAPeHO-
ykaaauuka MJI-4 soicota (rayGHHa) MECTHbIX HEpOB-
HOCTEH He JloJXKHA npeBbiinate 20 oM, nonepeunsbi yKJIOH
Tpace nponyckaercs He Goaee 3°.

KoHTposb KayecTBa HATAKEHHA KOINHPHOro Tpocd
BKJIIOYAET MPOBEPKY PACCTOAHHA MEXKAY YNOpaMH, BHICOT
NEePBOro H MOCJE/IHEro YNopa, YKJAOHA TPOCa MEXKAY OTAeb-
HLIMH YIHIOpaMH, AnaMeTpa Tpoca.

Boabuioe 3navenune aaa paborocnocoGHOCTH ApeHaxa
HMEeT KauecTBo NpHMeHsieMbix Matepuanos. KoHTposan-
DYIOT HaJH4YHe nacnopros (cepTuHKaATOB), COOTBETCTBHE
naneaut FOCT uaM TeXHHUYECKHM YCJOBHAM, Co6a0/IeHHe
VCAOBHH MEPeBO3KH, XPAHEHWUS, MOrPY3KH, pPasrpyskd H
NpaBHABLHOCTb packaaiku Tpy6 Broan Tpace aped. [lapa-
mMeTpul TPY6 H (PacoHHBLIX H3ACAHA 3aMepAIoT BHIGOPOUHO.

[Tpu paspaborke TpaHwed U ykaaake Tpy6 nposepsaior
COOTBETCTBHE [IPOEKTY IVIAHOBOrO pPacrnoJOKeHHs Tpau-
e, OTMETKH AHA TPaHUIeH, YKJIOHbI, KayecTBO YKJAaJAKH
rpy6 B Tpanweo. PesyabTtathl npoBepkH npopab (macrep)
JAHOCHT B KYpHAJ paboT H HCNOJbL3YET MPH COCTABJICHHH
AKTd Ha CKpbITHEe paboThl.

KOHTPOJIbHYIO HHBEAHPOBKY /JHA TpPaHUIeH HAH Bepxa
Tpy0, YAOKEHHBIX ¢ yKaoHoM a0 0,005, BLINOAHAIOT Yyepes
23 M; ¢ ykaoHom 6oaee 0,005 — uepes 5 m. Buiepxusa-
HHE NPOEKTHOrO yKAOHA nposepsioT Ha 10 9% obuiero koau-
HECTBA MOCTPOCHHBLIX IPEH, KAYECTBO CTHIKOBKH APEHAKHbIX
Tpy6 — Ha 5 Y% o6uero KojauuecTsa 3a30poB, KayecTso
CTPOHTEALCTBA COOPYKeHHHA — Ha 50 Y5 oT Bcex nocrpoen-
HBIX.

[lpH KOHTpPOJE CONPSIKEHHS APCHAKHLIX JHHHA BH3Y-
AJNBHO NPOBEPAIOT YIVIOTHEHHE FPYHTA W KAYECTBO 3aCbilKH
OUALTPYIOUIHM MaTEPHANOM, HHCTPYMEHTAMH — pasMepbl
1a30poB. KauecTso 3allHTH APeH OT 3aHJICHHS 11POBEPAIOT
(10 1PABHABLHOCTH OOKAAJKH TPYO (DHABTPYIOULIHM MaTepHa-

8 3axaz N*539 209



A0M. B 3aBHCHMOCTH OT rPyHTa CTHIKH KEpaMHYeckHx Tpyo
MJH NaacTMaccoBblie TPYOL! 3a1HILAIT BKPYroBYIO 110 BCe-
My MEPHMETPY HAH CBEpPXY, HO HE¢ MeHee ueM Ha /4 nepu-
merpa TpyOul.

B npouecce o6paTHON 3aCHINKH APEHaXKHLIX TpaHuieH
NPOBEPAIOT TOMMHY H KayecTBO MePBHYHON MPHCHINKH
Tpybonposoaa.

KOHTpOsb KauecTBa COOPYKEHHH Ha OCYWHTEAbHbIX
CHCTEMAaX BKAKUAET NPOBEPKY COOTBETCTBHS MPOEKTY MeCT
HX PACNIONOMKEHHS, VCTPOHCTBO OCHOBAHHH, 3a/1€/KY IIBOB,
06paTHYIO 3acCbINKY.

OcHoshbie paGoThl 10 KOHTPOJNIO KaUeCTBA CTPOMTE]Nb-
CTBA M 3aMOJHEHHIO TeXHHYECKOH AOKYMEHTAaUHH BHINOA-
HaloT npopab u macrep. PeayabTarthl NPOBEPKH 3aHOCAT
B XKYpHaa paGoT H COCTABAAIOT aKThl HA CKPbIThie paGoThl.

Hedektnl, oOGHAPY KEHHBIC NPH YK/JalKe 3aKpLITOro Ape-
HaXKa, YCTPAHSIOTCS CTPOHTEAbHON opraHusauued. B cay-
4ae 3HAUMTEJbHLIX HAPYWEHHA KavyecTBa, OOHAPYKEHHbIX
pH BHGOPOUHOM KOHTPOJE, BLINOJHAIOT NOJAHYIO NPOBEPKY
APEHAXKHBIX CHCTEM ¢ JMKBHAAUHEH HencripasHocTel. Bee
HEA0eJAKH CHCTEM, MOCTPOSHHBIX 3HMOH, YCTPAHAIOT nocae
HACTYIVIEHHS TENMIOro nepuoaa 6es A0NOAHHTENbHOR onaa-
Thl 34 3TH paboThl.

Jlisi NOBLIIEHHS HAAEKHOCTH H PaboTOCNOCOOHOCTH
ApeHaKa HeoOXOAHWMO He TOJNbKO BbiAEPKHBATH BCE Tpe-
GOBaHHA K KA4eCTBY, HO H BbINOJAHATH BCE AONOJHHTEILHBIC
ycaoBHA. Tak, TOYHOCTh BbIIEPKHBAHHA YKAOHA AHA TPaH-
iLIEH 3ABHCHT OT BEJHYHHBI MPOEKTHOTO YKJIOHE H COCTOSIHHA
NOBEPXHOCTH Tpacchl. Ha BHIPOBHEHHLIX y4acTKax Tpaccol
W NpH yBEeAHUEHHH npoekTHoro ykaoxa ot 0,003 ao 0,009
JANIHHA YYACTKOB [PEHbl C MECTHBIMH nepeyrayGaeHHsAMH
ymenbuiaerca 8 10—15 pas. [lpu naauupoBanuu Tpace
rayGHHa HJAH BHICOTA MECTHLIX HEPOBHOCTEH AomycKaercs
15—20 cm Ha aakuHe | M, nonepeuHbid YKJIOH — He 00-
Jgee 3°. :

[MorpeusocTs yKAOHa npH pa3paboTKe TPaHIUEH 3aBH-
CHT OT KauecTBa HaTsiKeHusi Konupaoro Tpoca. [lporutu
KOMKUPHOTO Tpoca HaAGMIOAAIOTCA MPKH PACCTOSIHHM MEXKAY
ynopamsu 6oaee 10 M. Ha nepeyBaaXHeHHbIX TPYHTaX C HH3-
KOH Hecyuwel cnocoGHOCTBIO TOYHOCTb BHIACPKHBAHHA
YKJIOHA TPAHIUIeH CHHXKAETCH H3-3a npPOOYKCOBKH JIPEHO-
yKJAaA4HKoB. B 3TOM cayuae ywacToK oCywanT npeapapu-
TEJAbHO CETHIO OTKPBLITLIX KaHaJoB. B Takux rpyHrax, a Tak-
Ke B TophsinuKax ¢ rayOuHOH 3aaexu 1,5—2,0 M, ApeHax
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Prc. 63. labaon AR HIMEPEHHA 3AN0KCHHA OTKOCOB:

I~ peprukaanuan pefixa; 2 — packoc; J — OYKOCHAN naauKa; 4 — rOPM3IOH-
TAALHAN PeliKa; § — METAAIHUCCKAR NAAHKA; @, O, 8, ¢ — TOUKH 3aKpenaeunn
packoca

VKJAAABIBAIOT Ha AEpeBAHHLIE CTEANAaXH Bpyunyw. HMcTok
APEHBl TILATEJBLHO 3aKPLIBAIOT 3arayKON.

Jlas ofGecneueHHst KauecTBa CTPOHTENLCTBA AOJMKHBI
CTPOro cobAI0AAaTLCA YCJHOBHSA NPHMEHEHHS APEHOYKaA0U-
HblX MawuH., B rpydrax ¢ norpeGennoit aApeBecHHOH AHa-
vetTpom Goaee 10 cM, HanHuHeM KaMmHed anameTpom GoJsee
35 cMm (B o6uem o6beme 2 M * Ha 100 M apeH) u npu ray-
GuHe 3aj0XeHHA 6oJjee 2 M ApeHaKHble TpaHuiew paspa-
6aThiBAlOT OAHOKOBUIOBLIMH 3KCKAaBaTOopamu ¢ obpaTHOH
sonartod. BeiaepKuBanue yKJAOHa NPOBEPHIOT 110 HATHHYTO-
MY KOMHPHOMY TPOCY BH3HPOM.

KoHTpO/b 3a/10)KeHHA OTKOCOB OTKPHITHIX OCYLIHTEb-
HHIX KaHAJOB  BBHIMOJHAIOT CHEUHAJbHBIM  WAGA0HOM
(puc. 63). Jlaa npoBepku rayOGHHLI KaHAJOB HCNOJNb3YIOT
NpHCNocobieHHe, COCTOALILee H3 ABYX PEEK: BEPTHKAAbHOH
i rOpU3ONTaAbHOR. JIAf TOUHOH YCTAHOBKH IOPH3OHTANb-
HOH peHKH Ha HeH 3aKpenasiior yposeub (puc. 64).

Puc. 64. Cxema 3amepa
rayGHHN Kanana:

! — ropuicHTaARHER pell-
i) 2 — pepruKansuan
e nKa
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§ 49. MoaroToBKa APEHAHON CHCTEMBI K cpave
B IKCNINyaraumMio

[Tpem B 3KCIIYaTAUNIO NOCTPOCHHLIX OOBLEKTOB OCY-
[eHHA OCYLIECTBAACT rocyapcTBEHHAN KOMHCCHS B COOT-
gercTBuM ¢ noaoxenusmu CHull 111-3—76 «Ilpuemka
B IKCIIYATAUMIO 3aKOHUCHHBIX CTPOHTEAbHLIX TNPEANPHA-
THit, 31aHHA U coopyennii» W «[Ipasua npuemMkH B IKC-
NJAyaTaumnio 3aKOHYEHHbIX CTPOHTEABCTBOM MEJTHOPATHBHBIX
00BEKTOB», YTBEPKACHHBIX MHHHCTEPCTBOM MEJHOPAIHH
u soanoro xossiicrsa CCCP.

[TpaBuaa ycTauaBsaAnuBaioT NOPSAAOK NPHEMKH B IKCNIya-
TAUKIO NMOCTPOCHHBIX WM PEKOHCTPYHPOBAHHBIX MEJHOpPA-
THBHBIX CHCTEM, JTHOO HX OTACALHBLIX 3JIEMEHTOB H NYCKOBbIX
KOMIIJICKCOB.

Kpyntbie MeJHopaTHBHbIE OGLEKThI CTPOSITCA B TEUEHHE
HECKOJbKHX JIeT, NMO3TOMY OTAEJbLHbLIC CHCTEMb HAH NMYCKO-
BHIC KOMIJIEKCH [IPHHHMAIOT B IKCIIYATAUMIO €XKErojiHo
NPH YCJAOBHH HX CAMOCTOATENLHOH PaboThi HA CTPOALLEMCS
ob6vekTe. OAHAKO HEAb3A CAaBaTh B IKCIIyATAUHIO OO BEK-
Thi ¢ HCAOMEJKAMH, 8 TAKXKe CHCTEMbl, KOTOpPbLIE HE COOTBET-
CTBYIOT CAHHTAPHO-THrHeHHYecKHM Hopmam. [lpuemka
00BEKTa MEJHOPAUMN B IKCIVIYATAIHIO NPOHCXOAHT B ABA
3Tana: Ha NepBom 3tane — pabouHMH KOMHCCHAMM, HA BTO-
POM — TFOCYAAPCTBEHHBIMH  NPHEMOUHLIMH  KOMHCCHAMM.
PaGouasi KOMHCCHA HA3HAYACTCA NMPHKA3OM PYKOBOAHTES
opraHM3auMH-3aKa3unka. B ee coctas BXOASAT NPEACTABH-
TeNb 3aKa3uuka (npeacesarenb KOMHCCHH), MEHEPaJbHOrO.
NOAPSAYHKA, CYONOAPAAUHKA, [IPOEKTHOIO HHCTHTYTA,
APeACTABHTENH OOAACTHHIX BOAOXO3SHCTBEHHLIX OPraHH-
3auni. 3azaun pabouern KOMHCCHH: ONPELe/IeHHE roTOB-
HOCTH OOBEKTa HJH €ero 4YacTH K cjlaye B 3Kcmaya-
TAUKIO; NPHEMKA OTAeJAbHLIX coopyxenuit. Jlas caayum
CHCTEM B IKCIJIYATAUHIO FOTOBHTCH HCIOAHHTENbHO-TEXHH-
yeckas aokymentauus. Ona npeiHasHavuena st oprannia-
UMK SKCMAYATAUHH CHCTCM, MJAAHHPOBAHMA H NPOH3BOA-
CTBA TEKYUIHX M KAMHTaJbHbIX PEMOHTOB. B HCIONHHTE b=
HO-TEXHHYCCKON LOKYMEHTAIHH NPHBOAAT PE3YJabTaThl KOH-
Tpoasi KauectBa. CoCTapasiiOT JAOKYMEHTAUHIO B JABYX
IKIEMIAAPAX: OAHH MEPealoT XO3AHCTBY-3eMIeN0Nb30Ba~
TENI0, APYrOoW XPAHHTCH B YNPaBJACHHH OCYUIHTEAbHBIX
cucrem. McnonuuTe/bHas JOKYyMEHTAUHA COCTOHT M3 KpaT-
KON NOSICHHTENLHON 3aMHCKH, NJaHa y4acTKa H reHepadb-
HOTO MAaNa OCYIHTEJbHONR CeTH, NPOAOALHBIX npoduiaei

212




R—

Ty

Y P —

BOJIONPHEMHHKOB, MPOBOAALLEH (KOAJNCKTOPOB) H peryJu-
pylowen (apeH) cereH, nonepeunbix npoduaen Bojo-
MPHEMHHKOB H KPYIHBIX MPOBOASIINIKX KaHAJO0B, aKTOB
HHBEHTapH3auHH O0BLEMOB H CTOMMOCTH paboT, CBOJIHBIX
BEAOMOCTEH O0BEMOB BbLINOJHEHHBIX 3emanibix pabor,
4KTOB Ha CKPbITHIE paboThl H OCBHAETEALCTBOBAHHA OCHOBA-
HHH COOPYKEHHH, BEAOMOCTH COOPYKEHHH HA CeTH H BELO-
MOCTH ONOPHBIX MEOAC3IHYCCKHX 3HAKOB W penepos.

Kpome Toro, HCHOJHHTENbHO-TEXHHYECKAS JLOKYMEHTa-
LUHS BKJAIOUYACT KYPHAJAbl HHBCJAHPOBKH, JAHHLIC MO KOHT-
POAI0 KauecTBa MaTepHaJoB, XKypHadbl [IPOH3BOACTBA pa-
00T. ITa JOKYMEHTAIHA TFOTOBHTCH B OAHOM 3IK3emnaspe
H MepeaaeTcs B yNpaB/JeHHE OCYUIHTEJbHbIX CHCTEM.

[MosicHuTeABbHAA 3AIIHCKA COAEPKHT JLAHHBIC O XO3SANCT-
Be, IVOWAAAX H Cnocofax OCYIUEHHS, O NPOCKTE, CMETHOH
H HaKTHYECKOH CTOHMOCTH PaboT, HX CPOKAX W HCNOJHH-
treasix. Ha renepanbHbifi njan HaHOCAT rpaHMilbl 3emJe-
M0JIb30BAHHA, 3JEMEHTH OCYIIHTeAbHOR ceTH ¢ 06o3Have-
HHEM [HKeTaxa M MexApeHHux paccrosuui. Mcnoanw-
TeAbHBIE NMPOAOJALHLIE H nonepeylble Npouan oTpaxaler
pe3yabTaThl HHBCJAHPOBOK.

AKTbl Ha CKpHiTbie paboThl COCTABAAIOT B TPEX BapuaH-
Tax: nepejl 3acblilKoH APeH U COOPYKEeHHH, MOC/e BH3YaAlb-
HOH TMPOBEPKH H MNOCJAE KOHTPOJILHOrO HHBEJAHPOBAHHA.
OHH BKJAIOMAIOT XaPAKTEPHCTHKY KOMJICKTOPOB, APEH H CO-
OpYXeHHH Ha JApPeHa)KHbIX CHCTEeMax, OUEHKY Kavecrsa
CTPOHTEJALCTBA (NPHAOKEHHE 2).

B cocras ckpuiTeiX paGoT BXoAsiT: pa3paborka TpaH-
e, ykaaaka Tpy6, 3allMTa OT 3aHJIEHHS, BHINOJHEHHE
COeAMHEHHH H YCTheB, YCTPOWNCTBO COOPYIKEHHH.

Pabouasi KOMHCCHSI NPOBEPAET HCHOAHHTENLHO-TCXHH-
UECKYI0 JIOKYMCHTAUHIO H OOBEKT OCYUIEHHSl, cocTaBasier
4KT O TOTOBHOCTH OOBLCKTA K cjaave. ITOT aKT CAYKHT
OCHOBaHHEM Aasi paboTbl rocyaapcTBEHHOH NPUEMOUYHOIM
KOMHCCHH. 3aKa34HK W NOAPAAHAS OPraHH3AUHSA (IPeAbAB-
JARIOT rOCYAAPCTBEHHOH KOMHCCHH CAELYIONLYIO JOKYMeHTa-
IIHIO: AKThl paboyelt KOMHUCCHH, YTBEPKAEHHVIO [IPOCKTHO-
CMETHYIO IOKYMEHTAUHIO, IOKYMEHTbI Ha COrMIacoOBaHHe H3-
MEHCHHH 10 JOKYMEHTAllWH, CnpaBky O (PaKTHYCCKHX 3a-
TPAaTax H CMETHYIO IOKyMEHTAalHIO, aKThi FOCyAapCTBEeHHOro
CAHUTAPHOIO H NOXKAPHOTO HAA30pa, Pa3peleHHe Ha NpH-
COeIMHEeHHe K JIMHHSAM CBSI3H, 3JCKTponepesay, nyTei.

[ocynapcrBeHHan KOMHCCHSA NPOBEPSieT 10CTOBEPHOCTD
JOKYMEHTALUHH, COOTBETCTBHE APCHAKHLIX CHCTEM I1POEKTY,
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YyCTaHABJHBACT rOTOBHOCTL OOBEKTA K IKCNJyaTallHH, aaer
OUEHKY KauyecTBa 1o BHAaM paboT H OOGBLEKTY B UEJOM.
KauecTBo MeJHOPATHBHBIX OOBEKTOB ONECHHBAIOT NO Tpex-
6anAbHON CHCTEME: OTAHUHO — PAaBOoThl BHINOJHEHL! B COOT-
BeTCTBHH ¢ npoektoM, CHuII, TeXHHYECKHMH YCHOBHAMH
(TY), OTKAOHEHHS HE NPEeBHLILAIT MHHHMAJbHbIX AONYCTH-
MBbIX 3HAYEHHH; XOPOWO — paboThl BHINOJHEHb B COOTBET-
creuu ¢ npoektom CHull u TY, orkiaonenus He ripesbiiaoT
CPeAHHX JAONYCTHMbIX 3HAYEHHH; YIOBJETBOPHTEABLHO —
paboThi BLINOJHEHb B cOOTBeTCTBHH ¢ npoekrom, CHull
u TY, OTKNOHEHHS HE NPEeBLIIAIT MAaKCHMajibHbIX [0-
NMYCTHMBLIX 3HAYEHHH.

B cayuasix npesblileHHs MAKCHMAJbHBIX AONMYCTHMbIX
3HAYEHHA JEMEHT HJH CHCTeMa He MpHHHMaercs, paboTbl
AOACNBIBACT HIH NepepesbiBaeT NOAPAAYHK — BOAOXO3AMH-
CTBEHHA CTPOHTEALHAR OPraHH3alHs.

§ 50. Texumxa GeszonacHocru npu pabore
Ha MENMOPATHBHBIX, CTPOMTENbHBIX
M AOPOMHBIX MALIMHAX

K ynpasieHHio MeJHOPaTHBHLIMH, CTPOHTEJbHBLIMH H
AOPOKHBIMH MalllHHAMH JAONYCKATCA JHIA, Npoluealne
CneiHasbHoe OOYUeHHE H HMEULHEe YIOCTOBEpPeHHs Ha
nMpaBo ynpasJeHHs 3KCKaBaTtopom, Oy/ablo3epoM, TPakTo-
POM H JAPYTHMH CJAOXKHBIMH HABECHBIMH W [IPHUEIHBIMH
MaliHHaMH, 3HAIOLULHE NPAaBUIa TeXHHKH 6Ge30NacHOCTH NpH
paboTe Ha 3THX MalIHHAaX.

MauHHHCTH MHOTOKOBLIOBLIX H OHOKOBIIOBbLIX 3KCKa-
BATOPOB, paboTalouiHe ¢ NOABELICHHbIMH HA KaHarte crTpe-
JOH, KPIOKOM, rpy3o3axsatom, rpefdepom, A0xHb ObiTh
obyuyeHbl M aTTecToBalbl KBaAH(PHKAIHOHHOH KOMHCCHEH
¢ 06513aTeJIbHBIM YHACTHEM MPEeACTABHTEAsl MECTHOrO OT/ie-
aennst [ocroprexsansopa.

[lepen nauanom paboThl MalMHHCTY JA0O6OH 3emJe-
POHHOM MaWHHBI HEOGXOAHMO HMETb TOUHBIC YKasanusa 00
yCAOBHSAX paboThl (HAAHUME HAA3EMHBIX KOMMYHHKaUHH H
MECTO HX HAXOXACHHSA, PACHONOKEHHE MOAZEMHBIX JAHHHH
JIeKTponepeaay, HaJuuue NPensaTCTBHA U T. 11.).

Pa6Gorartb B MecTax, rie npoXoauT JHHHS 3JeKTponepe-
nay W TpyGbl rasonpoBojOB, MOXKHO TOJLKO M0 Hapsiay-
JONYCKY Ha BbINOJIHEHHE 0c000 onacHbix pabor, NPoOH3BO-
JAHTh KOTOpbI€ HEOGXOAHMO NOA HabMI0AeHHEeM pabOTHHKOB
raso- U 3JeKTPOXO3faHCTB.
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[Tepea npoKAAAKOH OCYIIHTEAbHBIX KAHANOB H TPAHILCH
3aKPHITOrO JipeHaka HeoGXoAuMO yGeJHTbed B A0CTATOM-
HOH Hecyled cnocoGHOCTH FPYHTa TPACC KaHAJIO0B H JIpeH.
YaeabHoe AaBieHHe MallMHbi HAa TPYHT AOJNKHO ObiTh
MEHbILE HJAH PaBHO €ro Hecylled crnocoGHOCTH.

Mawnnner o6a3ai ObIThL BHHMATENbHLIM, OCTOPOXKHBIM
n akkypathuim, Tlepej BKJAOUEHHEM 3IKCKaBaTopa H ABM-
AKEHHEM C MECTA BOAMTEb AOJIKEH AaTh lpeAyNnpeAnTe b
Hbl CHrHan B yOeAHTHCH B OTCYTCTBHH JIKOEH H NOCTOPOH-
HHX TpeAMeToB B 30He pabothl MawHHb. Bo Bpems
JIBHKCHHA 3aNpellaeTcs BhIXOAHTD H3 MAUIHHLI H CAIHTBCH
B nee. Jlnuam, He CBA3aHHbLIM ¢ BbinoaHeHwem pabor,
HEJb35l HAXOJAHTBCA HA MaAlIHHE.

[lepen Hauaaom paGoThi MPOHIBOAAT TILATEJAbHBLIH OC-
MOTP TPAKTOpPA, MAallMHbLl H YCTPAHAIOT BCe BbLISIBJCH-
Hbl€ HEeHCIIPABHOCTH.

Karteropuuecxu sanpeuiaercs: Bhle3xarh Ha paboty ¢
HEHCIIPABHLEIM IKCKABATOPOM, TPAKTOPOM HJIM MalUHHOM,
Ca/IHTHCS HA XOJAY HA MAIUHHY HWIH CTAHOBHTLCH Ha pamy;
OCTAHABJHBATLCH HA CNYCKAX; BO BpeMsA paboThl KacaTbes
pyKamMu GJ0KOB, TPOCOB; M0JAb30BATLCS TPOCOM, HMEIOLLHM
06GOpBAHHBIE TPOBOJOKH HWJAH MpsaH; paboTarb Ha He-
HCTIPABHBLIX LIHHAX WJH PH HEAOCTATOMHOM /1ABJICHHH BO3-
AyXa B HHX.

[Mpu obHapyKeHHH KAKHX-AHGO HEHCNpaBHOCTEH Ma-
WHHY OCTAHABAHBAIOT W HEMEJIEHHO TPHHHMAKIT Mepbl
K MX ycTpaneHHio. EcaH HeBO3MOKHO NMPOHIBECTH ITO CH-
AaMu GpHrajibl, MalHHHCT OOA3aH HEMEANCHHO NOCTABHTEL
06 3TOM B H3BECTHOCTb YYACTKOBOrO MEXdHHKa HAH IJias-
HOTO HHIKeHepa.

MamHHKHCTB H TPAKTOPHCTHL IOJIZKHBI CJAEJIHThH 33 TeM,
4TOObl HHKTO HE BXOJAHJ B MPOCTPAHCTBO MEKAY TPAKTO-
poM W npuuenuod mawwunoi. Ecam 310 npousounno, To
HEOOXOAHMO HEMEAJICHHO OCTaHOBHTL palbory arperara.

Jlo nepee3noB uepes MOCTbl U APYTHE HCKYCCTBEHHbIe
COOpyKeHHsl 0683aTeJbHO NPOBEPAIOT HX coctonuHe. [lpH
TOM YUHTHIBAIOTCH M CPaBHHBAIOTCH Macca 3KCKaparTopa,
MalMHB HIH TPAKTOPA U IPY30N0ABEMHOCTD COOPYKEHHUSA.

PemonTHbie pabOThl NPOU3BOAAT IIPH NOJHOH OCTAHOBKE
MaWHHBL ¢ ONYILEHHbIM 0 ynopa paGouyHM OpraHoMm.

MalHHKCT, 3KCKABATOPWHK H TPAKTOPHCT JOJXKHbI
HMETb MOJIHLIA KOMMJIEKT HenpaBHoro uuerpymenta. [lpu-
MEHATb KJIIOUH, HE COOTBETCTBYIOILHE pasMepy raikH, noa-
KJAQAbIBATh MEXKAY KIIO4aMH W ranKoi NnocTOPOHHHE TIpes-
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MCTHI, HAAeBaTh Ha KJIKOY TPYOYy KaTteropMuyeckw Bocrnpe-
Haerco.

Ilpu noavsosanun antudpuiamu HeoGxoAHMO ObITh
OCTOPOXKHBIM, TAK KaK OHH SIBASIIOTCA CHJbHBIMH SLAMH.

Bo u36exanne oTpaBieHHi JOAeH NPOAYKTAMH Cropa-
HHSL 3a(IpeulaeTcs 3anyCcKkaTh ABHraTedb H /1aBaTh emy
paboTaTbh B 3aKpbITLIX MOMEUIEHHAX (rapaxax, capasx
H T. I.). MalIHHUCT HE NIONKEH OCTaBAsiTb mawuny 6es
MPHCMOTPA. YXOAA OT MAUIMHBL, OH AOJIKEH BBIKAIOYHTDL
paGoTaloui ABHraTe b.

[lpu paspuiBe WAAHTOB B CHCTEME THAPABJAHYCCKOrO
YOPABJACHHS HEMELICHHO BBIKAIOHAIOT HACOC HIH TIEPeKI0-
UAIOT PYKOSITKY YIPABJECHHA PACHPCACTHTENH B [10J0KEHHE
«3aKpPBITO» H OCTAHABAHBAIOT TPAKTOP WIH JABHraTeb
IKCKaBaTopa.

[Tpu ABHIKCHHH MAWHHLL NO YKJAOHY CJAEAAT, 4TOOH pa-
G6ouMii OpraH He 3anesaJl 3a NOBEPXHOCTb IPYHTA.

3anpewaercst BO Bpemsi paborbl H TPAHCNOPTHPOBKH
CTAHOBHTLCA Ha OajKH CTpPeabl 3KCKaBATOpa MJAH OTBaJ
MallMHbl, TAK KAaK 9TO MOXKET NPHBECTH K HEeCHacTHOMY
cayHalo.

3anpeuiaercs noAorpeBatb ABHrareab paxkenamu. s
STOW UEJH 3aJHBAIOT B PaAHATOP ropsivyyio BOay, a B Kap-
Tep — noaorperoe macao. llpn BocnaameneHHd Tonamsa
(6eH3HHA, KePOCHHA) NAAM$A FacAT OrHEeTYIIHTeJAMH, 3a-
CHIIAIOT 3eMJIeH, TECKOM, NPHKPLIBAIOT BOHJOKOM HaH Gpe-
3€HTOM, HO HH B KOEM CJay4yae He 3ajJHBalOT BOLON.

B Hounoe spems meécrta paGorbhl A0AXKHB ObITh OCBC-
UIE€Hbl, 4 CAMOXOAHBIC MAUIHHBl — HMETb HCIIPABHBLIC CHCTE-
Mbl OcBelteHun. OGCaY KHBAIOUWIHHK Nepconan Bo BpeMs pa-
60Tl A0JAKEH HMETh COOTBETCTBYIOULYIO CNEOAeK 1y H 3a-
UIHTHLIE OYKH OT MBbUIH.

[To okonuanun paborTnl MalmMHUCT 06A3aH AOCTABHTH
MALHHY HA OTBEACHHOE MECTO CTOAHKH, JIOJIKEH ONYCTHTH
paGouuit opraH W NEpPeBecTH Bce phiuark B HeHTpajbHOe
nosoxenune. B cayuae HeoOXOAHMOCTH NOAHATHIE paGoune
Oprambl YCTAHABAHBAIOT HA NPEAYCMOTPEHHBIE B KOHCTPYK-
UHH 34M0pbl HIH HAJEKHO YKPenasior.

Bo Bpemsi 0CMOTPOB, HAJAL0MHBIX H PEMOHTHBLIX pabor,
Koraa pabouuil HaXOAMTCA NOA MOAHATHIM PabouMM Op-
raHom, 3sanpeuiaercss Komy-au60 GbiTb BGJIH3H PHIYAros
ynpasaennsi U tporath HX. Ilpu srom paGoune opraubl
AOJKHB GbITh MOCTABAEHLI HA 3aN0Pbl WIH CneuHajlbHbie
TOJUKJTA IKH.
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[Ipn ocmoOTpax u AOTAKKE KpemieHwi W coeanHeHn
Y3JI0B HJAH TPYGONPOBOAOB THAPOCHCTEMbI NPHBOA HACO-
COB 10JIK€H ObITh OTKJIOYEH, a THAPOCHCTEMA OCBOOOXK1eHA
OT AaBJACHHA.

Kateropuuecks 3anpeuiaercsi NnpoM3BOAHTL PEMOHT,
CMasKy H PeryjiHpoBKy Matiuubl Ha xouy. [1pu Beinoanenus
ITHX paboT HEOOXOAMMO OCTAHOBHTL M ONYCTHTL paGounil
OpraH Ha 3eMJio.

B uensx oGecneyenus Ge3onacHocTH npu pabore c
rpy303aXBaTHBIMH YCTPOACTBAMH K HHM MNPeAbABAAIOTCS
ocobbie TpeGosanus. Tak, K TPOCaM, H3 KOTOPHIX H3rOTaR-
JHBAIOTCA CTPOMNbI, JAOJKHLI ObiThH [PHJIOKEHBI 3aBOAOM-
H3rOTOBHTEJIEM 11ACNOPT HAH aKT-ceprHuKkart. B npouecce
IKCNIAYATAUHH CTPONBI HEOGXOAHMO OCMATPHBATEL HE pexe
I pasza B 10 aueit. UcnsiTanne ux noa xarpyakoil, sasoe
NPEBLILIAIOWEH HOMHHAABHYIO TPY30NOAHLEMHOCTL, MPOH3-
BOJSIT B Teyenne 10 MHH OAHOBPEMEHHO ¢ OCMOTPOM.

[lpounocTh 3axBaTta nposepsiioT Harpyskoi, na 25 %
NPEBOCXOASIECH €ro HOMHHAJAbHYIO TPYy30NOABEMHOCTD.
B npouecce skenayatauuu 3aXsatel OCMaTpHBaIOT HE pexke,
4eM OJAMH pa3 B Mecsll.

Konrpoasuwe sonpocs

. Kakne TpeOOBAHHA MPEALARIRIOT K KCPAMHYECKHM APEHAKHUBIM
rpybam?

2. C KaKol TOUNOCTHIO BBACPIKHBACTCH NPOROALHBIE YKIOH AHa
APERAaXHBIX Tpanwed?

3. Kaxue 3a30pnl # CMCUICHHA JONYCKAKOTCS [P CTRIKOBKE Kepa-
MHUCCKHX TPYG?

4. ’Kaxue MOKAZATE/AN KAYCCTBA XAPAKTEPHIYIOT APCHAKHBIC KO-
ROV

5. HT0 npoMcxXoanT NpH HapywieHuax TpeGopaunit K KayectTsy ape-
HBKHHIX CHCTEM M COOpYMeHuA?

6. Kakue cnocolul KOHTPOAS KAYECTBA MPHMCHSIOT B MEAHOPATHB-
HOM CTPOHTEALCTBE?

7. Kakne npiGopu W npecnocoGAeHus HCNoALIYIOT HPH KONTPOAE
Kauecrsa?

8. Kak nposepsior npojoavubiit ykaon apeuw npu pabore Gecrpan-
IWeHHOIO APEHOYKAAAMHKS ?

9. KT0 H KOrAa KOWTPOJAHPYET KaueCTHO CTPOMTCABCTRA JApeHama?

10. Kakue Zo0KyMeHTH roTOBATCH gxu caaue o0BOeKTA 1 IKCHAyaTa-
IHIO H IPEABABARIOTCA FOCYAAPCTREHHON KOMHCCHM?

1. Kakue Mmepn npesoctopomHocTH HeoOXOaHMO cobaloaath Ha
IeMACPOANBIX MaumIHHax?

12. Kaxne cpeacTna MHAHBHAYAALHOR 3AUHTE MPCAYCMOTPEHB AAA

apeHaxnuix pabounx?



FMABA 9

SKCNNYATAUMSA MEJIMOPATHUBHBIX CUCTEM

§ 51. NMpuumnsl Hapywennn paborocnocobHocTH
OCYWMTENbHLIX CHCTEM M COOPYIKEHMMH

MesnopaTRBHbIE KaHAJbl, BOLONPHEMHHKH, IPEHAKHAR
CeThb, PA3JNHYHLIC COOPYMEHHS HOCTORHHO MOABEPraiTcs
BJAHAHHIO KaK NPHPOAHO-KAHMATHYECKHX, TaK M HCKYCCT-
BeHHBLIX (AKTOPOB, KOTOpPLIE BLI3LIBAIOT WX AeOopMaUHIO.

K npHpoAHBIM MOMKHO OTHECTH (PHIHKO-XHMHYECKHE H
GHONOrHYECKHEe NPOIECCH, TPOTEKAloHe B NOYBOrPyHTAX
OCYLIAeMbIX TEPPHTOPHH H MATEPHANAX COOPYKCHHH; KIH-
MaTHYECKHE H THAPOJOrHYecKkHe (koseGaHus Temnepartypsi
H BJAAKHOCTH, AeHCTBME BeTpa, JbAad, NABOAKOBLIX BOJ,
JUBHEH M T. 1) KH3HEACATENbHOCTL PA3JHUHLIX KHBOT-
HbIX H HacekombiX. K HCKyceTBeHHBIM (QakTopam OTHOCHT
HEAOCTATKH H3LICKAHHH, NPOCKTHPOBAHUA, CTPOHTENLCTBA,
IKCIAYATAUNH H XO3RACTBEHHOIO HCNOJAbL30BAHHA OCylllae-
MBIX N0YB.

Ocymmreapuble Kasaasl npH 1eGopMaunn HIMEHHIOT
(hopMy H pazmepbl 110 NPONAOABHOMY H NOMEPEHHOMY NPO-
(puasm. Ha nporsxenun rojga Kauwaan pabotalorT B panbix
YCJAOBHAX W NOABEPraloTCA pPasjiHuHbIM €CTeCTBEHHbIM Jle-
opmankam. BecHol B KOHIE CHErOTasiHHA YPOBHH BOJbI
B KaHaje onyckawTcs ObICTpee, YeM FPYHTOBBIC BOALI. 3a
CYET pasHHUBl YPOBHEH MPOUCXOAUT PHABLTPAUKA FPYNHTO-
BHIX BOJL B KaHaa W CO3AacTCA aaBjaeHue Ha orkoc. [pynr
B 30He QUALTPALMH NpHOGPETAeT HEYCTOHUHBOE NOJIOKEHHE
H onamBaer. Bepxune macch rpyHTa npoceaalor, pacrpec-
KHBAIOTCH M TOXKE CION3A0T B KaHal, oT/arafach Ha JHe
B BHJC nepembivek. B neTHHi nepuos OTKOCH M JAHO 3a-
PacTaloT TPABAHOW H KYCTAPHHKOBOH PACTHTENbLHOCTLIO.
B nepecnixaomux KaHanax JeToMm Noceasiores 3emiaepoi-
HLIE KHBOTHLIE, 00Pa3ylOTCH MYpPaBeHHHKH, B pelyabrare
AKHUIHCACATEALHOCTH KHBOTHBIX NPOUCXOAHT AeopMalud
oTkocoB ¥ ana. Ha ocymuTenbHo-yBAaXKHHTEAbHBIX CHCTE-
Max B JIETHHH NEPHOL NPOBOAAT MEPONPHATHA NO YBJAAXK-
HEHHIO TIOYBBLI H OTKPHITHIC KaHaabl paboTalT B YCJOBHAX
YBAAKHeHHA-oACHXaHuA. OnacHocTb ONOJN3aHHA OTKOCOB
BO3HHKaeT npu cOpoce BOABI NMOCAE YBAAKHCHHA.
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B oceunuit nepHoa B Kanaiaax umeercs CTOK H3ObITOY-
HBIX BOJL H C HACTYIUICHHEM HH3KHX TemnepaTtyp ofpasyercs
J€/l, KOTOPbif, CKPENUBILKHCE C OTKOCAMH H KPenaeHHsAMH
KaHa/oB MPH NOHHXKXCHHUH YPOBHEH, paspyliaer Hx.

3HauHTENbHO AePOPMHUPYIOTCS KaHA/Nbl H3-33 3aWJIeHHA
H pa3mbiBa. 3anjeHHe KaHaAoB NPOHCXOAHT 38 CHET HAHO-
COB, NMPHHOCHMBIX NMOBEPXHOCTHLIMH BOAAMH C NpHJIEralo-
ULEH MECTHOCTH, CMBITBIX ¢ OTKOCOB KaHaJA0B, NPHHECEHHbIX
NOTOKOM BOJLbI H3 APYIHX MECT 110 PYCAY 3THX e Kauadus.

[Tpy ocymennn Topdsnas Macca CHABHO COKpallaercs
B o6beme. B pesyibrarte rpynt OTKOCOB pacTpecKHBaeTcs,
MPHHUMAEET AYEHCTYIO CTPYKTYPY M CCHINAETCSH B KaHad.
Caencreiem ocyuienns spisercs o6ulas ocaaka TopdhsHon
3aNeXKH, OT Yero ymenbwaerca raybusa ceri. U3 otkocos
HaYHHAET BLICTYNIATL NorpeGeHnan aApenecHia, yBeanyunas
LIEPOXOBATOCTb pycen, AehOopMHPYeTes NPOAOALHBLIN H 110-
nepeunniiit npoPuAH BOAOTOKA, HE KOHTAKTE C COOpYKe-
HUSIMH OOPAa3yloTCH LLEAH, HIMCHACTCH peabed nosepx-
HOCTH MEJHOPHPYEMOH TePPHTOPHH H T. m.

Ocymurenbtble KaHaahl ¥ BOAONPHEMHHKH TAKXKe 1noj-
BepKeHbl JedopManun B pesyianrare BO3ACHCTBMA psaaa
HCKYCCTBEHHBIX NPHUHH, BO3IHHKAIONIHX H3-3a HEJOCTATKOB
MPOEKTHPOBAHHA, CTPOHTEJLCTBA H IKCIIYATAUHH CHCTEM,

Ot KauecTsa CTPOHTENLCTBA OTKPLITON COTH BO MHOTOM
3apucuT ee cocrosinue. Tlpu oTpuiBKe KaHaJOB MAM pery-
JUPOBAHHH PYCSa BOAONPHEMHHKA HAPYWAKOTCH NPOEKT-
Hbi€ pA3MEphl MONEPEHHOro H MPOAOABHOro npoduaci.
Crpoureannbie Heno6opst H nepebopnt 1o rayGuse Bojo-
TOKOB TPHBOAAT K HMCKAXKEHHIO 1POAOABLHBIX Tpoduaei,
AACTOK BOABI HA OTAE/bHBIX YHaCTKax.

Hacto rpynt, BuyToifl IPH OTPLIBKE KaNaa0B, yKJa/hi-
BAIOT OJH3KO K GPOBKE H OH JIErKO CMBIBACTCH B PyCio.
FpyHT KaBajbepos OKasbiBaeT AONOAHETENALHOE AdBAEHHE
HA OTKOCH, B Pe3yabTaTe 4ero OHH MOryT AedopMupo-
BATHCH.

[lpn crpouTenbcTBe He BCeraa YKpPEmaAsiioT Kauassi
B MECTAX MNEpPeceueHus HMH TeKyiHx (caabwix) rpywros,
4 TaKKe B MECTAX BBICOKOro BHANCHHSI BOPOHOK MM
KAHAJIOB HH3UWIEro MopsaaKa, YTo MPHBOAHT K PaspyiIeHnio
KaHanos.

Iedopmains apenaxd (ipOHCXOAHT NOA BOIACHCTBHEM
ECTECTBEHHBIX H HCKYCCTBeHHBIX npuuun. HanGoaee pac-
NPOCTPAHEHHBIH ecTeCTBeHNWH BHA lepopmalny — 3auie-
HHE IPEHAKA WIHCTHIMH H KCACIHCTHIMH OTAOKEHUSIMH,
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3ansenve 3aBHCHT OT BHAA FPYHTA, CKOPOCTH TEUEHHS
BOJILI, KAUeCTBA CTPOHTE/ILHLIX M IKCIAYATAIHOHHBIX pa-
60T. 3anJeHHIO CNOCOGCTBYET 3aCTOH NOBEPXHOCTHLIX BOA B
MOHHKEHHLIX MecTax 1noa ApeHod. OTi0KeHHe HAHOCOB
B TPYOKax NPOMCXOAHT HepaBHOMepHO. Bosee HHTEHCHBHO
OHH OTKJIAABIBAIOTCA BO BpeMsl CTPOHTENbCTBA. 3aTeM [10-
- JOXKeHHe cTabuansupyercs. Pajukanasubie Mepbl 60pb0bl ¢
3aufieHHeM — 00KJAajKa CThIKOB (PHABTPYIOLUHM MaTe-
prajsom U obecreyenne caMoouHcTKH ApeH. CamoouucTka
POHCXOAHT NPH CKOPOCTH ABHMAKCHHA BOABI B TpyOKax
0,30—0,35 m/c u 6Gonee, uTo obecneyHBaeTcs MNPH YKIOHAX
apenaxkuon aunnu 0,008 -0,01.

3anjieHye ApeH JKeae3HCTbIMH COCJIHHEHHAMH (3a0XpH-
BaHHE) NPOHCXOMHT B PE3YJAbTATE OCAKAECHHHA HX H3 IPYH-
TOBBIX BOJL B pe3yJbTaTe XHMHYECKHX PEaKUHH H KH3HE-
ACATCALHOCTH XKegesobakrepuit. bopbby ¢ OTNOKEHHAMH
KEJE3HCTHIX HAHOCOB HYXKHO BECTH Ha CTAJHAX MMPOCKTH-
POBAHHSA APEHAMHOH CHCTEMBI, €€ CTPOHTENLCTBA H IKCTITY -
arauud. Bo Bpemsi 3KcniyaTtauMH OCYWEHHBIX 10YB, rie
CYULECTBYET ONACHOCTb 340XPHBAHUSL APEH, HEOGXOAHMO
MEePHOAHYECKH NTPOBOANTL MOBEPXHOCTHOE H3BECTKOBAHHKE C
rAyGOKHUM PbIXJEHHEM HJIH KPOTOBAHHEM MOYBbI.

HepocratkaMi CTPOHTENLCTBA, OT KOTOPbIX 3dBHCHT
HaJeXKHOCThL paboThl ApeHaka, ABJIATCA HEKAYECTBEHHOE
COe/IHHEHHE APECH-OCYIIUTENEH ¢ 3aKPhIThIM KOJJICKTOPOM H
KOJIJIEKTOPOB CO CMOTPOBLIMH KoJloALaMH H yeTbamu. [loa
NePBLIH CTHIK TPYOOK APEHbI-OCYMTENS HE NMOAKAAAbIBAIOT
MPounyio onopy (rpapuii, OuTbie TpyOKH, Kamenb), B pe-
3yJbTATE HEro 1o/l 1aBJeHHeM rpyHTa cepxy Tpyoka npo-
CeAaeT H CThIKH COeJIHHeHHH, KaK NPaBHJIO, PacKpbiBAlOTCsH
(puc. 19).

B Mecrte npHcoeHHeHHs1 KOMJICKTOPA K KOJOAIY 4acTh
KepaMHueckHXx TpyO nomajaer na pbixayio saceinky. Co
BPEMCHEM TPYHT MPOCEAACT H CTHIKH TPYG OTKPLIBAKOTCA.
Jlas npenorspaniedua Takod aedopMauuH Ha BCEM Mpo-
MEKYTKE OT KOJIOAUA A0 MPOYHOrO (HEepaspbiXJCHHOro)
FPYHTA TPaHIlIEH KOJJEKTOPA HYKHO YKAAALIBATL achecTo-
UeMEHTHYIO TPyOy.

[Tpu meako# 3aknanke apeHaxca TpyObl paspylianTcs
OT 1IPOMEpP3aHHs, OT NMPOXOAA TsKeNOH TeXHHKH. [lpenax-
HBLIE CHCTEMbl 3HAUHTENbHO NAeHOPMHPYIOTCH B Pe3yabTaTe
OCaZlkKu TOPPAHOH 3a0CKH [IPH OCYLICHHH.

OanuM H3 BHAOB Aedopmalldid ApeHaxka siBasercs
34KYNOpKa KOPHAMH (PPYKTOBLIX H JIECHBIX AepPeBbeB, Ky-
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CTAPHHKOB, COPHOH PACTHTEJALHOCTH H KOpHENA0108. O6biy-
HO 6OJee HHTEHCHBHO APEHAX HAYHHACT 3apacTaTh uepes
10—20 ner nocae CTpoHTEALCTRA.

YTo06u npeaynpeanTh 3aKynopKy ApeH KOpHAMH pacre-
HHA, CTHIKH MeXay TPyGKaMH o6CHINaloT rpasueM, uieGHewm,
CMA3bIBAIOT CMOJOH HAH Kap6OJOBOH KHCJAOTOH, 06epThi-
BAIOT NPOCMOJICHHBIM TOJEM.

JIpeHa)KHble CHCTEMBbI YAacTO BLIXOASAT H3 CTPOSi B pe-
ayabTarte jedopManuu ycTheB KOMNIEKTOPOB, KOTOpLiE B
npouecce cayxOb npoceaannT, CABHraloTcs 1noja BO3AeHCT-
BHEM 3aMep3aHHs BOALL M FPYHTA H OTCOEAHHAIOTCH OT TPYO
Koasekropa. B o6pasoBaBuyiocsi B COGHHEHHH LD
ycTpemasiercst Boja B 06XOA yCTbsl, NOAMBIBACT W paspy-
waer ero. Koraa ycrbe e 3aKpbiTO NpeAoXpaHUTeNbHOM
CETKOH HJH KNANaHOM, TO OHO 3a0HBAETCA MYCOPOM, HAHO-
CaMH, KHBOTHBIMH (JISrYIIKAMH, KPBICAMM, €XKaMH H T. 11.).
CHABHO BBICTYNAIOIKE YCThS PA3PYIIAIOTCA JbAOM, CTO-
KOM, MAIIHHAMH NPH yXo/le 3a Kanaaamu. [las npepoxpa-
HEHHS JAPEHAXKHBIX YCTbeB OT AeopMallun HEOBXOAHMO HX
OCMaTpHBaTh H BOBPeMsS PEMOHTHPOBATD.

[TpH naoxoit opranH3alHH IKCIAYATAUHH APEHAKHBIX
CHCTEM BO3HHKAET PAJL XapaKTepHbIX H Cepbe3HbiX aedop-
mauuid. Tax, npH HeHCnpPaBHOCTH BOAONPHEMHHKA (Ka-
HaJla) CO3aeTCsi NOANOP BO/b, H IPEHAKHBIE YCThS OKA3hi-
BAIOTCH 3aTOMJIEHHBIMH. B 30He noanopa npoucxoauT ocax-
JleHHE HAHOCOB. 30HA 3aWJCHHA OAHOBPEMEHHO SBASETCS
30HOH 3amep3anusl B 3UMHHUH nepuoa. 30Ha NOATONACHHA
MOJKET pacnpoCcTpaHiThes Ha GOJblIHe PACCTOAHHA BBEPX
MO YKAOHY ApeHaKHOH aunuu. Hanpumep, npu ykaoue
Kosutekropa 0,002, auamerpe 125 MM M 3aronjenun Ha
10 cM Buile ycTbs noanop pacrpocrpaHutes Ha 112 m.

Hedopmaunu cMOTPOBBIX H NOTIOTHTEALHBIX KOJOLIER
APEHAXKHLIX CHCTEM BLIPAXKAKOTCA B Pa3pylIeHHH CTEHOK,
NOABJICHHH PA3pYUIEHHH B MeCTax BXOAd W BbIXOAa jpe-
HAXKHBLIX JHHHH, 3aHJIEHHH, 3aXAaMICHHH, NPOCAJIKE H T. J1.
Kpbiki 3akpuiThiX (NOTARHBIX) KOJOALUEB MOTYT paspy-
IATLCH NOJA TAKECTbIO Mawuy. Haaszemuble yactn koaoju-
LUEB TNOBPEXKAAITCH CEeNbCKOXO3AHCTBCHHONH TEXHHKON.
3anaenne KoJO/AIEB MOXKET MPHBECTH K 3aHJICHHIO BLIXOJISA -
IILHX M3 HHX JAPCHAXKIBIX KOJNJIEKTOPOB.

Fuaporexnuueckne CoopyKeHusi 104 BO3AEHCTBHEM
€CTCCTBEHHBIX H HCKYCCTBEHHBIX MPHYHH CO BpeMeHeM je-
hopmupylores u paapywaores. s Habaoaenuit 3a ae-
dopMauHed OTACALHBIX 3JCMEHTOB COOPYKEHHS HYKHO
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OCHAULATh COOTBETCTBYIOUIHMH 3HAKaMH H OTMETKaMH.
B KauecTBe TaKHX 3HAKOB H OTMETOK CAYXKAT FOPH3OH-
TaJbHbIE H BEPTHKAALHLIC JIHHHH, PENIEPHBIe MADKH, penephl,
jakpenJiennbie ctBopbl. [1o 3THM MeTKam BH3yaJIbHO WJH
C NPUMEHEHHEM MPHOOPOB (HHBEAHD, TEONOAHT H AAP.) MOK-
HO NPOBEPUTD COCTOSIHHE HACTEH COOPYKEHHS ~— NIPOCAAKH,
CABHIH B IJI3HEe, OTKJAOHCHHS OT BEPTHKAJLHOrO [0J0-
JKEHHS, HAPYIICHHUA B OCHOBAHHH H JIP.

Hedopmanus ycThes H NOANOPHBIX CTEHOK MPOABAACTCH
B OTKJAOHGHHH HX OT BEpPTHKaAbHOro nojoxenus. [lpw
HeGOALWKX JedopMAUHAX YKPENAsIOT OCHOBAHHE NOJA
YCThEM HJH CTEHKOH: 3a0HBAIOT CBAH WIH UEMEHTHPYIOT,
a4 NPH 3HAYHTEJIbHBIX — MNPOBOAAT KANMHTANLHBIL DEMOHT.

§ 52. Oprann3auua pemoHTHbix pabor

Jlas oprann3anuy peMOHTHLIX paboT caeiyer npeasa-
PHTCJLHO O3HAKOMHTBCH € NPOEKTHON [NOKYMEHTAUHEeH,
C MEJHOPATHBHON CHCTEMOH HJH €€ OTACJbHBIM YHaCTKOM,
rae NpPeACTOHT BHINOJHATL PEMOHT, YCTAHOBHTL €CTECTBEH-
HOE COCTOSIHHE W YCAOBHA PaGoThl CHCTEMbl Ha AAHHbUA
nepuos spemenn. Heo6xoanmo onpeaeanTtsb pasmepsl Kana-
0B, CTENEHb HX 3aWJCHHOCTH M 3apacraHus, HaJdHuHe H
rayOHHy BOAB B BOAONpHeMHHKe K kanaaax. Kpome Toro,
HALO YCTAHOBHTH BO3MOJKHOCTb pEeryJiuposanusi o6bema
BOAB B KaHaJax Aast 06ecreueHys NpoH3BOAHTENbHON pa-
60THI KaHaJOOUHCTHTENEH ¢ pabouuMH OpraHaMu Henpe-
PHIBHOTO AEHCTBHA (POTOPHLIX) HAM MAKCHMANLHOTO c6po-
¢ca BOALI AJSl MAawiuH ¢ paGoyHMH OpraHamMH UHKJIAHYHOrO
neficreus. Ha ocHOBaHHM 3THX AaHHBLIX YTOUHSIOT Opramu-
341MI0 H TEXHOJIOrHIO peMoNTa, NOAOHPAIOT THIL KaHAJI0-
ouHeTHTeNel U paGouHX OPraHoB, HA3HAYAKT YHCIAO pabo-
YHX MPOXOOB, YCTAHABJAHBAIOT CXEMbl ABHIKEHHSA MaAllIHH.

PemontHuie paGoTel MOryT ObiTh CJCAYIOUIHX BHOB:
TeKyULHe H KanuTaabhbie. QR ABARIOTCA NAAHOBHIMH H HX
MPOBOAAT B COOTBETCTBYIOLLEM NOpsAKe.

TekywHi pemMOHT NpPoBOANT, UTOOLI YCTPAHHTDL
HEGOABUIHE NOBPEKACHHA MHAPOTEXHHYCCKHX COOPYKEHHHA,
06opyA0BaHHA. DTO 06eCeUHBACT HOPMaabHYIO paboTy CH-
crembl B uesom. K 3THM MEpONpHsTHAM OTHOCATCH cJe-
AyouiHe BHAb paboT: eXEeroiHas OYHCTKA KaHajaos or
3aHJICHHS H PACTHTEJBLHOCTH, HCNIpaBJCHHE HeOOAbLIHX Jie-
(PeKTOB B KaHalax, NOBPEXACHHBIX NMOKPLITHH H KaHanos-
JOTKOB;, YCTPAHCHHE HC3HAUHTEJAbHHLIX NOBPEKACHHHA OT-
AEJAbHBIX HacTell MHAPOTEXHHYECKHX COOPYIKEHHH.
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Pa3sHOBHAHOCTBIO TEKYLIEr0 PEMOHTA ABJSETCS NP O-
GHAAKTHYMECKHH PEMOHT, TO €CThb CHCTeMaTHYCCKHI,
IOBCEAHEBHBIH YXOA IKCIAYATAUHOHHBIM MEepcoHasoM 3a
rHAPOTEXHHYCCKHMH COOPYKCHHAMH BCEX BHJA0B H 000py-
JOBAHHEM HA THApOMeEaHopaTuBHON cHeteme. K npoduaak-
THYECKOMY PEMOHTY OTHOCSITCH: YAAJIEHHE Ha OTAeJAbHBIX
YHACTKAX KAaHAJOB PaCTHTEJAbHOCTH H [1J1aBAOIKX Npe-
METOB; OMHCTKA COOPYXEHHH OT Mycopa H JAbAa; MOAro-
TOBK@ K 3HME BCEX COOpPYXKeHHil H 06opynoBaHHs.

KanurTaabub # PEMOHT NPOBOAAT B TEX CAyvasnx,
KOrAd ¢ NOMOULI0 TEKYILero peMOHTa HEeMO3MOXKHO obec-
MeYHTH HOPMAJABHYIO paboTy PHAPOTEXHUYECKHX COOpYxe-
Hitll W Apyroro oGopyloBAHHA HA CHCTEME.

K KanurajAbHOMY PEMOHTY OTHOCATCA CACAYIOLUIHE BHbI
paboT: 3aMena OTAeJAbHbIX 4YACTeH COOPYXKEHHH HOBBIMH;
YCTPAHEHHE KPYNHLIX ONOJ3HEA B KaHajlax M B OTAEJb-
HLIX CAyHanX H3MCHEHHE TPacchl OPOCHTEJNbHOrQ Kahaja,
4TOOBl YMEHbUWHTL 00beM IIPOPHALTPOBABIICHCS BOAB H3
HEro M Co3fath Hanboaee ONaronNpHATHLIE YCJIOBHA X
IKCIIIYATAUMH, 3aMEHA COOPYKEeHHH HOBbIMH W3 Gosece
NOATOBENHLIX MATEPHAI0H; 3aMEeHa NPOTHROPHALTPAIIHOH-
HEIX MOKPBLITHHA Gosee coBpPeMEeHHBIMH, 8 TaKxKe YCTPOHCTBO
HOBBIX YHACTKOB KaHana ¢ NOKPHITHAMM.

Kanurtaabubli peMOHT MOXKeT ObiTh KOMARAEKCHOUE U
aviGopounod. Pellieine o NPHHATHH TOH WKW HHOH GopMmbl
PEMOHTA 3aBHCHT OT COMCTAHHSA psifa (PaKTOPOB Ha CHCTe-
Me, KOMIAeKCHbIH PEeMONT MPOBUAHTCA ¢ OXBATOM BCex
COOpYXMeHuit, noarexaiux peMonty. Boibopouyno pemontu-
PYIOTCH OTAC/AbHBIE COOPYKEHHR HWIH HX KOHCTPYKIUHH,
0COOEHHO NMPH 3HAUHTEJAbHOM H3HOCE, DTOT BHA DEMOKTA
Haubosee npHeMmaeM, Tak Kak He CBH3aH ¢ GOJbLIIHMH
noMexams B pabore CHCTEM.

Yro0bl YyCTAHOBHTH BHA PEMONHTHBIX pabor, 0ObeMbl H
CPOKH HX NIPOBEACHHA, HA CHCTEMAX B KOJIX03aX H COBXO3aX
CO3/A10T ClelHaNbible KOMHCCHH. B 3aaauy 3THX KOMHCCHH
BXOAHT OCMOTP COOPYIKEHUH W Apyroro oGOpyrOBaHHS HA
CHCTEMaX H Pa3paboTKa KOHKPETHBIX peKkoMenaauuil, Ha-
NPABJACHHBLIX Ha AaJibHEHIEe COBEPIICHCTBOBAHHE TEXHM-
4ECKOro HX COCTOSIHHA.

Texkyuune # Kanuraibhbie peMoHTHbIe paboTsl Ha cHeTe-
Max MPOBOAST 110 CIKETOAHO PaspabaThiBAEMOMY I1POHIBOA-
CTBEHHOMY MAAHY, KOTOPLIH YTBEPAKAACTCH PYKOBOAHTEIEM
COOTBETCTBYIOICH BOAOXO3SHCTBEHHON OpPraMH3alliy.
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B NpoH3BOACTBeHHBIX NJAaHAX HA PEMOHTHBIE paGoTbi
YyKa3biBaloT 00beMm paboT H HEOOXOAHUMOE YUHCAO MEeXaHH-
3MOB, TPAHCMOPTHLIX H BCHOMOraTeJbHbIX CPeiCTB, [0-
Tpe6HOCTL B palouvedt cuae, a Takxke CpPoKH pabot no
KaKaoMy BHLY C yY4CTOM JAEHCTBYIOIHX HOPM Ha 3aTpaTthl
TPYAa H BPeMEHH.

PemonTHbie paboThl NMPOBOAAT € COOMIOACHHEM JICH-
CTBYIOULHX B HACTOALLEE BPEMS B OTPACJH NPABHI TeXHHKH
6e30MacHOCTH, OXPAHbLI TPYAA H ACHCTBYIOIMX TEXHHUYECKHX
YCAOBHH HA NPOH3BOACTBO CTPOHTEAbLHLIX pabor.

Jlo nayana peMOHTHBIX paboT Ha CHCTEMax J0JIKHbI
ObiTh pemiedbl BONPOCH MO oOecnevyeHHio MaTtepHajamH,
JAeTANSAMU U JIPYTHM HeoOxoaumbiM obGopyaosanuem. Eciu
3TH paboThl CBA3aHbI ¢ OCTAHOBKOH AEATEABHOCTH CHCTEMBI,
TO OHH JOJIKHBE NPOBOJANTLCH KPYTVIOCYTOYHO.

KanuraabHblil PEMOHT Ha OPOCHTENILHBLIX CHCTEMaX J10J1-
MEH HAYHHATLCA M0CJAe OKOHYAHHA BEreTallHOHHOro ne-
PHOAA H 3aKAHUHBATLCAH, B CJIYYAE 3HAYHTEABHLIX 06HLEMOB,
BECHOH.

KanuTaabHbli PeMOHT HA OCYUWHTEABHLIX CHCTeMax
MPOBOAAT B CPOKH, YCTAHABJAWBACMBIC B INPOEKTE Kall-
TAJAbHOrO PEMOHTA, a TCKVIIHH — B NOCAENaBOAKOBLIH
NEepPHOL.

§ 53. PEMOHT OCYWUMTENbHLIX CHCTEM
H YXOA 38 HHMM

PemonT KanajloB H yXoa 3a HMUMH — 3TO Hauboaee
TPYAOEMKHE H JOPOTrOCTOSILLHE ONepaiHy.

OcHOBHBIMH paGoTaMiu 110 PEMOHTY H YXOAY 3a KaHa-
JaMH ABASIOTCS: OYHCTKA JIHA OT HAHOCOB W PACTHTEb-
HOCTH, OKALIHBAHHE OTKOCOB H IPHKAHAJBHBLIX 30H.

st peMOHTHO-3KCIJyaTaUHOHHBIX paGoT Ha OCYLIH-
TEJbHBIX CHCTEMAaX HCMOAb3YIOT KaK MalHHb OGULeCTPOH-
TEJAbHOrO HA3ZHAYEHHS, TAK H CHEUHAJIM3HPOBAHHLIC Ma-
IHHB H obopyoBanue.

MexXaHH3HpoOBaHHYIO OUHCTKY MPOH3BOAAT OAHOKOBILO-
BLIMH 3KcKaBaTopamu 3-304B, 9-304T, 36526, 30-332256,
0-422] ¢ pa3HYHBIMH KOHCTPYKUHAMHE KOBILCH, KaHalo-
OYUHCTHTEAbHBIMH MawHHamu MP-7A, MP-14, MP-15,
MP-16, meanopaTHBHbIMH 3KCKaBaTopamH. MexaHusupo-
BAHHOH OYMCTKEe MewawT nocenbl. PaboTbl MOXHO 1po-
BOJIHTH TOJbKO paHHeH BecHOW W mnocje yOOpKH ypoxas.
OuHCTKY MEeXaHH3HPOBAHHLIM CNOCO6OM Ccaeayer mnpo-
BOAHTHL 1PH ray6uHe BOAL B KaHaaax Ao 25 cM.
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KpoMe ouHCTKH KaHaJAO0B HEOGXOAHMO MPOBOAHTL €XKe-
FOAHOE OKAWHBAHHE OTKOCOB H NNPHKAHAJbHLIX 30H (WWHPH-
HOH 1 M ¢ 0GEHX CTOpPOH) B cXKartbie CPOKH. DTy pabory
NPOBOAAT MEXAHH3HPOBAHHO W BpPyuYHYl0. J[las MeXxaHu3u-
POBAHHOIO OKAWKBAHHA HAWOGOJbLIIEE pacnpocTpaHeHHe
MOJYUYHJIH KOCHJKH C POTALHOHHBIMH PEXYULHMH annapa-
tamu PP-26, PP-41, K-24, K-48b k tpaktopam MT3-82
uan I T-75.

Iledpopmauny NOABEPKEHB HE TOALKO KaHaABl, HO M
aApenax. Ecan Kanaianl BOBpeMs HE OUYMILAIOT, TO HAHOCHI
3a0MBAIOT YCTLE APEHAMKHBIX CHCTEM, NOANHPAIOT APEHAK.
B noaoctax Tpy6 0CeAaOT HAHOCKH MO PA3HLIM IPHYHHAM,
JlpeHbl HHOrAA 3apacrailoT KOPHSAIMH JEpPeBLEB W Tpas.

Hcnpasaenne aedextos nposoasT B ABa ITana: Ha-
XOXK/CHHE H ycTpaHeHue aedekTos.

Mecrta 3akynopkn apeH 06bI4HO HAXOAAT N0 YBEJHYEH-
HOH BJaKHOCTH nousnl mecra aedekra. Ilpu sakynopusa-
HHH KOJJICKTOPOB 4acTo BoAa (OHTAHHpYeT Ha [0BepX-
HOCTb 3emJau. Jlasi ycrpanenus nedekroB TpyGbl OTKanb-
BAIOT H 3AMEHAIOT HJIH MPOKJAALIBAIOT 3aHOBO KOJJICKTOPbI
H JAPEHbLl 110 HAMCYEHHBIM MeCTaM M TpaccaM. 3anJeHHbIH
ApeHax npombisaior maiunnamu JI-910A wau TIAT-125.

Jlas HOpManbHOro (QPYHKUHOHHPOBAHHA MEJHOPATHB-
HbIX CHCTEM HEOOXOAMMO COAEpPHKaTb B MHCIPABHOM CO-
CTOSIHHH BCE COOPYKCHHA HA KaHaJax ¥ BOJONPHEMHHKAX
(MocTel, TpyOuathie nepeesjibl, OLICTPOTOKH, nepenab,
JOTKH) H COOPYKEHHS HA APEHAXHOH ceTH (YCTbsA, CMOTPO-
BbIC KOJOIBI, KOJOAUB-NOMOTHTEIH, PHABLTPLI) . 38 HUMH
YCTAHABAHBACTCH MNOCTOAHHLIH HAA30p H NOABHBUIHCCH
AedeKkTh YyCTPaHaioT.

PeMOHTHPYIOT COOpPYKEHHS OJHOBPEMEHHO ¢ KaHaaaMH
HAH OTACJBHO.

YeThbsl KOAJIEKTOPOB 06GLIYHO PEMOHTHPYIOT MIPH OUHCTKE
Kananos. Jledexktsl yerba GbIBAIOT TOrAd, KOrja HETOUHO
COC/AMHAIOT ApeHaKHble TPyOsl ¢ yCTbeM, He YyKJAaAbIBalOT
JIOTOK MO/ YCTHCM H KOI'la Ha/ll YCTheM CTeKAeT NOBEepXHOCT-
Hasi Boaa M noambiBaer ero. Ilpu pemoHTe yeTbs OTKa-
NLIBAKOT U NONPABAAIOT TPYObi, cMATHIE 3aMensiioT. C oGenx
CTOPOH 3a0HBAIOT KOJIBILIKH U CBA3BIBAIOT HX, HTOOLI BJIOKH
yCTheB He cABHHYAHCh ¢ mecra. [lnacrmaccosbie yerbs
OETOHHPYIOT AJs puaanus Goabiiel yecroduuBocti. Tpan-
ICK 3aCHhiNalOT H MECTO OTKONA M0 OTKOCY YKpemisior
aeprom. [losepxHocTHbie BOABI OTBOAST K JOTKaMm (BOPOH-
Kam).
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Yacto Berpeyaloresi AcexTs KONOAUEeB-NoOrAoTHTeaeH
H CMOTPOBBIX KoJoAueB. BMmecte ¢ noBepxHOCTHOH BOAOH
B HHX MONAaAalOT KPYMHLIE HAHOCHK!, [JABAIOUHA Mycop,
Kotopuie 3abGusaoT TpyOm. Huoraa tpylmu, orsoasuiue
BOAB M3 NOTrJAOTHTEAsi, paspywmawrcs. Koaoausl moryr
nospexaarbcsi npu o6paborke noussl. Ilpu yerpanenuu
AeHEKTOB yAANAIOT HAHOCH H mycop. OTKanuBaioT 3aKy-
MOPEHHbIE HJANW paspylueHHble TPyObl, 3aMEHSIOT HOBLIMH
HJH OYHLLAIOT MX, YKAaasbBaloT 3anoso. Coeaunenne Tpy6
¢ Koaoauem Gerouupylot. CpyHT npu 3acbifnike yrnjJoTHAIOT.
Mecto packonku ykpenasior aepuom. Koaoaus, nospex-
JACHHBLIC TPAKTOPAMH WJIH CeALCKOXO3ANCTBEHHLIMH Malluu-
HAMH, 110 BO3MOXKHOCTH PEMOHTHPYIOT HJAH CTPOST 3a4HOBO.

Kourpoasnsie sonpocst

I. HasosuTte npuunun Hapyliesns paGoTocnocoGHOCTH OCyunTeab:
HBIX KaHAA0B.

2. Yro ABAACTCH NMPUUHHOA BLIXOAA H3 CTPON 3aKPLITOrO ApeHaxa?

3. Kakue sHAB peMONTOS (IPOH3ROARTCA HA MEAHOPATHRHLIX CH-
cremax?

4. Kagne Mawinns Menosbaylor npi peMonTihiX pafoTax Ha Meauo-
paTHBHON CceTH?

§ 54. TexHonorMyeckue cxemsl

NPOK3BOACTEA PEMONHTHBIX pabor
Ha OCYWIMTENbHBIX CHCTEMax

[Mpu pemoHTE H OYHCTKE OCYIUIHTEJNbHbLIX KaHaNoB K
HaHBONEC TPYAOCMKHM ONEpauMsaM OTHOCATCH BhieMKa
FPYHTA M3 KAHANOB, TPAHCHOPTHPOBAHHE M VKJA4JIKa €ro
B orBan. Ecan yuectb, 4ToO CTOHMOCTL 9THX pabor COCTaB-
aser 60—70 % CTOMMOCTH BCEro pemMolTa KaHaloB, TO
OueBHAHA HEOOXOAHMOCTh BHIGOpPA ONTHMAJALHBIX TEXHO-
JOTHYECKHX cXeM paGoT SKCKABATOPOB, [PABHIABHOTO Noj-
Gopa MamMH M HX paGouHX Opravor. 370 nO3BOJASAET
OPradH3oBaTh BHICOKONPOHIBOAHTENBHOE HCNOAL30BAHHE
MEXAHH3MOB H J06GUTLCH BLICOKOro kKauectsa pabor ¢
HAHMEHBLIUHMH 3aTPaTami.

B Hactosinice BpeMs MNPHMEHAIOTCSH YeTLIpe TEXHO-
NOrHYECKHE CXEMBI YIIHPEHHST U yray6iienHst pycaa Kaua-
0B OJHOKOBIIOBBLIMH IKCKABATOPAMH.

TexHoaoruyeckan cxema Ne | — nonepey-
Hast paspa6orka. [To sroit cxeme rpyuT paspabGarbiaercs
ABYMA CNOCOBAMM:
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l. B cayyae, Korfa XOpowo COXPAHWIHCH OTKOCH,
HIHPHHA Kanaja no Bepxy YAOBAETBOPHET TPeOOBAHHMAM,
4 BbICMKa rpyHTa HeoOXOoAuMa JHWb B HUXKHEH 4qacTH
MONEPeYHOro CeveHHs pveaa, TPYHT pa3pabartuiBalT 110
CHMMETPHUHOH  cxeme, YToGbl reoMeTrpHYyeckas och
NOMEPEUHOro CEUEHHS PyCaa Mo0c/e PEMOHTa He cMe-
Lianach H COBNANANA C reOMeTPHUYECKOH OCHIO CYLLECTBYIO-
HLero pycaa.

2. B cayuae, Koraa pycao Kasana CHALHO 2ehOpMHPO-
BAHO W JIA €ro BOCCTAHOBJACHHA HEOOXOAHMO HE TOJLKO
VrAyOaeHHE, HO M YILHPEHHE 110 BepXY (NpH PeKOHCTPYK-
UHH HJH KanHTaAbHOM PEMOHTE CTAapbiX OCYINHTEAbHbIX
KaHAJO0B), BLCMKA FPYHTA NPOUIBOAHTCA NO aCHMMETPHY-
HOH cxeme. OAHOBPEMEHHO ¢ BHIEMKON FPYHTA B HHKHEH
YACTH NONCPEYHOrO CEeMEeHHHA KAaHaNd IKCKABATOp pexer
FPYHT Ha OAHOM H3 OTKOCOB W reoMerpuueckasi och
HOBOIO MONEPEUHOr0 CEUEHHA KAHANA CMENLaeTCHA OTHOCH-
Teabio craporo. [1pu paGore no sToft cxeme 3IKCKaBaTop
YCTaHABAHBAETCH HA OepMe ¢ JeBOH CTOPOHLI Kawaaa M
NEPeABHTACTCH NAPANIEIbHO €ro OCH CHH3Y BBEpX.

[IpH 3auNeHHH  HHIKENEKAIHX OTPEMOHTHPOBAHHLIX
VUACTKOB KaHana CTPOMTENbHBIME HAHOCAMH A0NYyCKaeTes
MOBTOPHAS NOAYHCTKA NPH ABHIKEHHH IKCKABATOPA NO npa-
BOH CTOpOHE Kanajsa, CROGOAHOH OT KaBaabepa, cBepxy
BHH3. TexHonornueckas cxema NPUMEHAETCH NPH PEMOHTE
KaHaNoB H BOAOTOKOB, IHPHHA KOTOPHBIX MO BEpXy He
NPEBLIIAET PAAHYCA KONAHUA IKCKABATOPOB.

Texnoanormueckan cxema No 2 — aBycTropo-
HASL nonepednan paspaborka. 1o amoi cxeme npoexrHoe
CeUEHHE KAHAIA BOCCTAHABANHBACTCH IKCKABATOPOM 34 JIBA
paGounx npoxoaa. [lpu nepsom npoxope 3KcKasatop
YCTAHABAHBACTCH HA NEBOH CTOPOHE KAHANA W NPH ABHKE-
HHH CHH3Y BBEPX MPOTHB TeYeHHs pa3pabarTuiBaeT ceuenue
Kanaja Ha NpoeKTHYIO TAYOHHY W UIHPHHY HE MeHee
?/s o6uied wHpHHL Kanana. Ito cocrasut 60 % MpoekT-
Hoit solemkn. Ocraswmecs 40 % paspabatsisalorcs 3a
BTOPOH 1POXOA CBEPXY BHHE.

[pn Takoit cxeme CO3AAIOTCA JYUIUIHE YCAOBHA IS
BTOPOro NPOXOAd IKCKABATOPA, OTCYTCTBYET NOANOP BO-
Abl, HHKETEKAUIHE VYYACTKH KaHajla He 3anasiorcs
CTPOUTENLHBIMH HAHOCAMH, HCKAIOUAETCA XOJOCTOH npo-
FOH JKCKABaTopa (CBepXy BHH3).

[pH GOABLIHX YrAYGACHHAX KAHANOB H BHICOKOM YPOB-
HE TPYHTOBBLIX BOA HA NPHAETAOILEH TEPPHTOPHH BTOPOH
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NPOXOA H A0PabOTKY MONEPEUHOro CeHeHHs! BLIMOJHAIOT
c uurepBanaom B |2 mec. 3a Tako# CpPOK CHHKAETCH
FHAPOAHHAMHYECKOE AABJACHHC B OTKOCAX, NPHBOASALLEC
K HX paspyileHHio H OnoJa3aHHio.

[Ipu Texuonoruwueckux cxemax Ne | u Ne 2 crpeaa
IKCKaBaropa moxer O6poith noausita na 30—60°, a naar-
(hopma moxer nosopauusathes Ha 80 —180°. lupuua
Kanana no any OGyaer we mewee 1.5 junbl KOBlIA,

Texnonornyeckasn cxema Ne 3 — Komnaexc-
Hasi ¢ NPHMCHEHHEM 3IKCKAaBaTopa M 3eMCHapsija.

[Ipn paspaborke rpyHta H3-noj BOABI FHAYHTEIBHO
CHHIKAETCSl NPOH3BOAHTEABHOCTD OJAHOKOBLIOBLIX 3IKCKa-
BATOPOB, TAK KaK MNpPH NOABEME HAMOJHEHHOrO KOBLIA
BOJIa BBLIHOCHT TPYHT, KOTOpbLIH OTKAAALIBACTCA HA jHEe
HHKeAeXaunx yyactkoB pycaa. [Mostomy npu paGore no
TeXHosorHueckoi cxeme Ne 3 nonepeunoe ceycuue pycaa
Pa3pabaTbiBACTCS KOMILIEKCOM MaluMi: YIHPCHHE pyC-
J1a — 3KCKaBATOPOM € OJHOH WJH JIBYX CTOPOH HO norne-
peuyHor cxeme, a yray6JeHHe H3-N0J BOAbI — 3eMCcHaps-
JIOM, JIBHKYUIHMCH CBEPXY BHH3 110 TEYCHHIO.

Jlast co3panusa NOCTOAHHOIO MOANOPA H HEOOXOAHMOTO
CJIOsl  BOABI  npH  paboTe 3eMCHAPHAAA  IKCKABATOPHI
HEAOOHPAIOT TrPyHT no ray6HHe pycaa ue menee 0.5 .
[lepsbii npoxoa 9KCKABATOP BHINOJAHSET CHH3Y BBEPX
MO0 TCUEHHIO, BTOPOH — ceepxy Buu3. [Ipu oanospemen-
HOH paboTe ABYX KCKABATOPOB HA OJIHOM KaHanae paspa-
6OTKa NPOBOAHTCA CHH3Y BBEPX MPOTHB TEYEHHA ¢
HHTEPBAAOM Mexay HHMH He Mmexee 100 m. Ira cxema
MPHMEHACTCH NPH YIUHPEHHH W YrayGaeHHH pycea pek H
KPYNHBLIX KAHAJNOB IWHPHHOH 1O AHY He Goaee 4—5H M ¢
HAJTHYHEM BOAL!I TIVOHHOH He menee | wm.

Texnonornueckas cxema Ne 4 — npoaoab-
Hasi BHYTPHPYCAOBasi pa3paborka. IJTa TEXHOJNOrHYECKas
CXEMa SIBASIETCH HOBOH M NPHMCHAETCH ¢ HCNONb30BAHHEM
IKCKABATOPOB ¢ pabGounm obopyaoBanHeMm <aparaaiu»
HAH «obpaTtHas aonaras.

Cytb pabor npu 9T0f CXEMEe COCTOMT B TOM, UTO IKCKa-
BATOP NEpeMeilaercsi HENOCPEJICTBEHHO 10 AHY pycaa ¢
YCTBEBOH YACTH KaHa/a BBEPX NPOTHB TEUEHHS BOAL H pa3-
pabaTbLIBACT CCUEHHE NONHOCTBIO 33 OHH Tpoxoa. B srom
cayuae obGecneunpaercs OGecnpensitcTBEHHbIH NpoOXoa Bo-
Abl no HoBOMY pycay. Oanako paGota no 31oil cxeme
MOJKET NPOH3BOAHTHCH TONBKO MPH CACAVIOULHX YCJAOBHAX:

KaHaA npoIOKEH B MHHEPAJbHLIX TPYHTAX MHAH B
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VEJIKO3ANEKHBX TOPGMAHMKAX, AOHHBIE HaHOCH 06pa-
30BaHbl H3 MHHEPAJbHLIX YACTHIL, CAEKaBLIMXCHA, YMIOT-
HEHHBIX H BbIIEPKHBAIOUIHX JIHHAMHYECKYIO HArPY3KYy IKC-
KaBarTopa;

WIHPHHA KaHajaa no JHY HE MeHee [UHPHHBI Xoaa
IKCKaBaTopa,

BOJA B KAHAJC OTCYTCTBYET MM YPOBEHb €€ He [ipe-
(IATCTBYET [E€PEMCIeHHIO 3KCKABATOpa 10 JIHY KaHanaa.

[Tpu pabore 1O TeXHOJAOTHYeCKOH cxeme Ne 4 ¢
VKAQ/IKOH FPYHTA B OTBAJ B OILHY HAH 06e CTOPOHBI KaHaja
BpEMA UMKAA paspaGoTKH W TPAHCHOPTHPOBKH IPYHTA
JHAUMTEIHHO MEHbLUIe, YEM B (peAblYUIHX TEeXHOJOrH-
YECKHX CXemax.

[Tocae pemMOHTHBIX paGoT HEOOXOAHMO PA3POBHATH
BHIHYTHIH FPYHT, CIJAHHPOBATH GEpMbl, VKPENHTL pyc-
Aa W oT. .

B 34BHCHMOCTH OT BHJa PEMOHTA, COCTOSIHHA W
napameTpoB pycja BbiGHPAETCs PAUNOHAJNBHAT TEXHOJ0-
ruueckas cxema paborbl, obGecneyusalronlasl npH AaHHbIX
YCJAOBMSIX MAKCHMAJbHYIO [POH3BOAHTENLHOCT H XOPO-
Hee KAYCCTBO OYHCTKH.

PaGora OAHOKOBUIOBBLIX IKCKABATOPOB MPH TEKYHIEM
PEMOHTE KaHAJNOB H YXO€ 38 HHMH MOJKET NPOH3IBOAHTLCH
no 1, 2 # 4-it TEXHOJNOrHUECKHM CXeMam JUIA YIIHPEHHUS H
yrayhJaeHHs pyced. 3-8 TEXHOJIOTHYCCKAs CXeMa He MpHMe-
HACTCH, TAK KAaK TEKYULHH PEMOHT KAHAJ0B H YXO/L 38 HHMH
CBA3AHL C BLIIOJHCHHEM HE3HAYHTEALHLIX VAEJbHLIX
06HEMOB BLIEMKH TpYHTA.

[Ipu pabore 1o TexHOJOTHUECKOH cxeme Ne 4
MHHUMAJbHAS IIHPHHA KaHaja no any pasHa UIHPHHE
XO/la IKCKABATOPA, TOrAa Kak npu paboTe IKCKaBatopos
no cxemam Ne | u 2 MMHMMaJbHas WHPHHA KaHnaja
O JIRY NPHHHMAETCA H3 YCIOBHS MHHHMAJIBHOTO HAIOJHC-
HHA KOBUIA M paBHa COOTBETCTBCHHO |5 AawHbI KOBWA
aparaaina u 1.5 BHICOTH KOBUIA OOpaTHOH JoNaThi.

PaGounit npouecc (0O4HCTKA KAHAN0B KAHAJNOOUHCTHTE-
JAMH) [POH3BOAHTCH NMPH HENPEPLIBHOM JABHKEHHH 6a30-
BOH MawHHLl 110 OepMe KaHajada, NPH 3TOM KOBW nepe-
MellaeTcs no AHY KaHaaa, CHuMasi cao#i navocos. Takas
cxema paboThl KAHAJOOYHCTHTENeH HaawmBaeTca GOKOBOW
HaH KoHcoabHoH. Crpena u pabouee 06OpyAOBAHHE Ka-
HANOOUHCTHTEACH  HenpephiBHoro  aedcteua  MP-TA,
MP-12A, MP-16 ¢dukcHpyiOTCA B HENOABHXKHOM CO-
CTOSIHHH.
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TexHonornueckuit npouecc paGornl WHEKa ¢ Mmerare-
JeM HAH poTopHO-(hpesepHbiM pabouHM OpPraHoMm 3THX
MALHH 3aKJI0Y4erTcst B TOM, HTO MPH NOCTYNATENbLHOM
ABHKEHHH MaulMHbl BHHTOBas (pesa, sBpauwasch, noa-
pesaeT rPYHT Ha JIHE KaHajaa H NOAaeT ero Ha JOnaTkH
potopa-Merareas, Kotopsie BbiGpacwBaloT paspabarhbi-
BaeMbifi rpyHT 3a GPOBKY KaHaja PaBHOMCPHLIM CJA0€M.

TexHoANOrHUeCKHH npoiece padoTel poTopHoro pabo-
4ero OpraHa COCTOMT B TOM, 4TO HOXKH BpE3alOTCd B
FPYHT HA AHE KaHana, npespautas ero 8 nyabny,  TpaH-
CHOPTHPYIOT 33 CYHET OKPYKHOH CKOPOCTH pOTOpa B BHAE
crpyn wa Gepmy Kanana. Jlaabwoerb BbGpoca rpynta
peryaupyercsi MNoBOPOTOM YJHTKH KOXKyXxa poropa, a
aarayGaenne paGOUHX OPraHOB HENpEPLIBHOro AeHcT-
BHSL — C TIOMOILBLIO THAPOIHAHHIAPOB.

Kanaaoouncturenn MP-7A, MP-12A u kanano-
OUHCTHTENh € NONOJHHTEALHOH ONOPOR, 060PYAOBANHLIC
YITHPCHHBIMH HAH IKCKABATOPHLIMH KOBLIAMH, COBEPIAIOT
IHKAHYECKHe paboune onepaltud no BLIEMKE FpyHTa Ml
KaHasa H MOTYT NEPEARHraThes no Gepme HenpepsiBHo
(ecaH HAHOCH HETBEPALIE, PAZKHKEHHBIC) HAH C NEPHOAH-
HOCKHMH OCTAHOBKAMH AAS KOMAaHWA rpywrta, 1. €. pa6o-
TAIOT MOAHOCTBIO 110 IKCKABATOPHOMY pexumy. [Ipynr
BHIMMMAETCH  UHKAHYECKH N0 TEXHOJNOrHYECKOH cxe-
me Ne 1.

Kanasoounctureas ¢ pabounm o0OpyLOBaAHHEM KO-
CHJAKH MOJKET BBINOJHATL JBA TEXHOJOIHYECKHX npouecca:
UHKAHYECKHI M HEnpephiBHblii.

[TpH UHMKAHUECKOM TEXHOAOIHUECKOM NPOLEcce Maiin-
Ha OKAWMBACT 34 OAMH UMKA AHO H OTKOC Kawand.
[Tps 31OM cTpesa, pyKoaTh W pabouHit Opram ABHKYTCH,
K4K W NpH KOMAHWH IPYHTA, OT AHA Kanajna A0 GPOBKH.
Ocb paGouyero oprana BO BCex MO3RUMAX oOcTaeTCA
napaanenbuoit ocu kanana. Ilocae sasepiiendst HKaa
OKAUIHBAHHA MAIIHNA NEPEABHIAeTCS M HAYHHAET HOBLIA
UMK,

[pH HenpepuiBHOM TEXHONOrHYECKOM Mfpolecce Ka-
HAAOOYHCTHTENL Nepeasuraerca no G6Gepme Kavana W
ofHoBpeMeno okalunpaer orkoc. Och paGouero oprana
B 3TOM CJyuae neprneHanky sipHa K ocH Kanaaa.

JhoGol TexHosornuecknit npouecc Tpebyer nepuoan-
YeCKON OCTAHOBKHM Arperata AN% BHIIPYIKH CKOUICHHOH
maccul Ha 6epmy KaHaxaa.

Pa6Goune opraus HENpepuisnoro JACACTBHA H3-38 KOH-
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COABHOFO PACIIONOKEHHSI PEArHpYIOT HA BCE HEPOBHOCTH
GepMbl, T. €. KOMHPYIOT NOBEPXHOCTb, MO KOTOPOH nepe-
MEIAIOTCA ryceHditbl GazoBoft mawuubl. [losromy nas
JIOCTHHEHHS PABHOMEPHOH M KAYeCTBEHHOH OUHMCTKH KaHa-
JOB  HEOOXOAMMO MPeAVCMATPHBATL MJIAHHPOBKY OGepM
Gyabnozepom. Kpome Toro, 10 Hauaina OYHCTKH CACAYCT
paspoBHATL KaBajdbepbi W YAAJHTH H3 pycaa KamHH
auamerpom Gonee 20 cM, NHH, KYCTApPHHK H pasjiHuHbIC
NOCTOPOHHHE MpPeAMeTH,

KananoouucTutend ¢ pabouMMH OpPraHaMu Hernpepbis-
HOTO ACHCTBHH B mnpouecce paboTbl NEPEABHralOTCA MO
Gepme KaHaja MapajJieibHO ero OCH C TaKHM PacueroM,
yto6bl pabounit opran npaMoauueidno wea no any. C
STOI UEeABI0 JHHHIO JBHXeHHs paboyero opraia npea-
BAPHUTEAbHO 0603HaualoT Bewkamu. [Tpu noaroToske Kana-
JO0YHCTHTEN K paboueMmy npoueccy BbIHOCHAs CTpeaa
¢ paboMHM OPraHoOM YCTAHABJIHBAETCA NEpneHAHKYAAPHO
OCH Kanana.

PaGouuit opraH CHauaja BKAOYACTCA BXOJOCTYIO, B
NPUNOAHATOM Hajl AHOM KaHaja MOJOKEeHHH, a8 3aTeMm
NOCTENEHHO ONYCKAeTCSl Ha AHO B cjo#H Hanocos. [lpu
paGore Mmawmi ¢ pabOYHMH OpPraHamMH HENpepLIBHOro
JAeHCTBHA HEOOXOAHMO NMOCTOAHHO peryJanpoBaTh Hanpas-
ACHHE H AaJLHOCTb BLIGPOCA NYJibilbl B 3aBHCHMOCTH OT
rAYGHHBL KAHAJAA W 33aJ0KEHHS OTKOCOB, 4TOOLI He A0Mny-
CKaTh NONajaaHHs rpyHTa Ha OTKOC KaHana.

Pycjia KaHajsoB CACLYET O4HllaTh 3@ HECKOJAbKO pa-
GOYHX NPOXOA0B. 3aBeplIaIHi paGounit npoxoa npH
croe goant 10 cm # Goaee aosked ObiTh HalpasAeH
no Teuenwio soasl. Ilpu 3srom jnocTHraercs xopouuee
KauecTBO OUHCTKH.

OuHCTKY KAHAJOB MAIIHHAMH C POTOPHBIMH, (pesep-
HLIMH H OIHEKOBbIMH paboyHMH OpPraHaMmu [POH3BOAAT
NPH OILHO- WK ABYKpPAaTHOM nipoxose  Goaee. [1pu ouucr-
KC OCYUIHTEIbHBIX KAaHAJNOB 3a HECKOJAbKO [POXOA0B
3a604 1eNecoo0pa3no pacnosaratb COBMEUICHHO, €CH
WMPHHA Kanaaa no Auy mexee 0,6 M HJAH NapasnenbHo
(npu wupuxe kanana 0,6-—1.0 m). Bo Becex cayuanx ue-
O6XOAMMO HMETh B BHJAY, UTO BHLICMKA /A0JJKHA BITHCHI-
BATHCH B FEOMETPHYECKHE O4EpPTaHHA pycad, a yraybaenue
MAABHO CONPATATLCA € CYIECTBYIOUHMH OTKOCAMM, T. €. HE
AONYCKATL MOAPE3aHHsi OTKOCOB pPaGOuUMMH  OpraHamu
MaILHIL.

OYyHCTKY OCYIIHTEABHON CCTH CJEAYeT OpPraHH3oBbI-
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BATb TAK, YTOObLI CBOAHTH K MHHHMYMY XOJOCTHIE [POrOHbI
MalHH, HE JONYCKATh NEpPee3jloB uyepes pycia KaHajaos,
a NpH MHOFOKPATHLIX PAabOYHX 1IPOX0AAX H HAJUUYHH BOABI
B KaHajse cjoem Gosee |0 cM nHanpasasite N0 TEYEHHIO
BO/bI 3aBepiuauimii pabounit npoxou.

[Tocsie npoxonoB KanamoouHucTHTENeH ¢ pabouYHMH Op-
FraHaMH HENpepbLIBHOrO JAeHCTBHA B psiAe ClyyaeB Ha
JIHE Kanaja ocCTaloTCsl KOYKH, JepHHHA, KOMbA TpyHT4,
OCTAaTKH pactureabHocTH. [lostomy ouncTky H nopaGoTKy
KaHaJoB CJACAYET MPOH3BOAHTHL OAHOKOBIIOBBIM 9KCKa-
BATOPOM.

[Ipu pemonte M OUMCTKE KaHaJ0B MEJAHOPATHBHLIMH
MHOIOKOBINOBBIMH  3KcKasatopamu (M3I-152B) npume-
HAIOTCHA B TEXHOJOTHUCCKHE CXeMbl: ceanoBasi U OOKO-
Bas (KOHCOJbHARA).

[Ipn  cennoBoit TEXHOJOrHYECKOH CXeme TYCeHHILH
9KCKABATOPA YCTAHABJIHBAIOTCH H ITE€PEMELILaIoTCs 110 0GeH M
Oepmam Kanasa, a paboyuH OpraH HAXOAMTCH MEKAY ry-
ceHHuamu. [Ipu 3TOH cxeme Harpyska Ha ryceHHilbl pac-
NPEeAEaAeTCsE PABHOMEPHO, uTO obecnevywBaer JV4iIYIO
NPOXOAHMOCTb MALIHHBL B TOP(MAHLIX H NepeyBaarK HCHHBIX
FPyHTax ¢ majaol Hecyuleid cnocobroctoio. Kpome Toro,
NPH TAaKoH cxeme paborbl TpedyeTcss MHHHMAJAbHAS CBO-
6oanas nosoca Baoab Kanaaa (3 m). Ceanosas TeXHON0-
FHYECKAn cXemMa NPHMEHSeTCs NPH PeMOHTE H OYHCTKE Ka-
HAJOB HIHPHHOH 1O BEPXY A0 D M, HE HMEIOUIHX THAPOTEeX-
HHYECKHX M JIODOAKHBIX COOPYKEHHH, KOTOpbLIE npensit-
CTBOBaJIH Obl MPOXOAY MAUIHHBI

[pn 6 0 K 0B O H (KOHCOJNBHONH) TEXHOJOIHYECKOH CXe-
M€ IYCEHHUbl 3KCKABATOPA YCTAHABJAHBAIOTCH H MCpPeMe-
WATCA 10 OAHOH cTOpoHe Kanaaa. PaGora no 3sro#
CXEME TMPOH3BOAHTCH HA KaHnaaax ¢ IMHPHHOH NO BEpXy
CBbIIIE 5 M, HMEIONIHX 3HAYHTEJNLHOe YHCIO FHApPOTeX-
HHYECKHX M AOPOMHBIX coopyxenud. Benomoraresnbnas
FYCeHHIlAa [MpPH 3ITOH CcXeme Hrpaer pojb NPOTHBOBECA
K KOHCOJIBHO PAacrojoxeHsoMy patouemy opramy, no-
ITOMY HArpy3Ka Ha rPyHT CHHIKAET IPOXOJHMOCTD IKCKA-
BATOpPA B NEPEyBAAMHEHHbIX rpyHTax. [las npoxoxienus
MHOIOKOBIIOBOI'O 3KCKaBartopa npu OOKOBOH TEXHOAOIH-
yeckoH cxeme ¢ ob6eHx cTopoH Kauaaa Tpebylorcs
CBOOOAHBIE MMOJOCHI HIHPHHOH A0 6 M. |

[Ipn ouncTke jApeHaxa oOT 3aWjeHHs B NOCJelHHe
FOAbl MOJYYHJIH PACHPOCTPAHEHHE CACAYIOUIHE Crnoco0hl:
XUMHUCCKHH, THAPABAHYCCKHH, PHAPOMEXAHHUCCKHH.
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XHUHMHUYECKAS OYHCTKA JAPEH NpPHMEHSeTcs s
6opbOLI ¢ OTJOKEHHAMH HCPACTBOPHMBIX B BOAC COE/IH-
HEHHH, OOBINHO OODBEAHHACMBIX [10J HA3BAHHEM OXPbL.
[Ipu 3TOM B ApeHy BROAATCS peareHThl, npeobpaszyiolixe
COE/LHHEHMS Keae3a W JIPYTHX 3JEeMEHTOB B PacTBOPH-
Myl ¢gopmy. OHH BHIBOAATCH BMECTE C APEHAKHBIMH
BOAAMH.

FHapaBiaHuecKkass OUMCTKA APCH MPOH3BO-
AHTCA B OCHOBHOM JIBYMSI CNIOCOOaMH.

[lepsoul cnoco 3akaouaerTcsi B TOM, 4TO B YCTbe
ApPEHbl M3 KaHajJa MJAH OT TNepeABHKHOH HACOCHOMH
CTaHUMM Tojaercss noa HebGoabuiuM Hanopom (0,05—
0,1 MIla) Boja, KoTopas pasMbiBAeT HAHOCH H BBIHOCHT
HX K YCTbI0. DTOT cnocob MasoshPeKTHBEH H NPHMEHsIeTCs
CPABHHTE/bLHO PEKO, TAaK Kak Tpebyer 6oJablIOro pacxoaa
BOJIbl H [VIHTE/ILHOTO BPEMEHH /15 TPOBECHHS 1IPOMbIBKH.
Kpome Toro, ero Hesb3s IPHMEHATb NPH NOJHOH 3aKynop-
K€ JpeHbl, TaK Kak Bojaa, rnojaBaemMas B JpPeHy ¢
HE3HAYHTEJIbHBIM  HAMOPOM, HE B COCTOSIHHH Pa3MbiTh
06pa3oOBaBIIHECH B HEH OTJOKCHHS.

Bropoii cnoco6 3aknioyaercs B NPOMBIBKE 3aHJIEHHBIX
APEH CHEUHAABHBIMH JIPECHONPOMBIBOUYHBIMH MAIIUHAMH.
B sTom cayuae Bosa, nogasaemasi no BBeleHHOMY B APEHY
uptanry noa  Ooabwim  Hanopom (1,.8—2.0 MIlla),
PasMbIBACT B HEH OTIOKEHHS M TPAHCNOPTHPYET HX K Me-
CTY OTKaukM (wypd, KOAOAEN) HAM B OTKPBITHIH KOJ-
JEKTOP.

Texnonornueckuit npouece ruaApaBAHYECKON OYHCTKH
APEHAXKHBIX TPYOONPOBOAOB ¢ nomoutbio Mamuy J1-910A
n TIT/-125 3akaouaercs B CAeNVIOWEM.

Mawmny J1-910A ycranaBiuBaoT y verhst Tak, yTo6hbl
HATIOPHbIH WAAHT MOKHO GbLIO Pa3sMOTATh BAOJNL OUH-
maemoij Apenbl. 3a00pPHBIH LWIAHT NOMELLAIOT B UHCTEPHY
C BOJOH HJH, €CJIH €CTh BO3MOMKHOCTb, B BOAONPHEMHHK
C YHCTOH BOAOW. 3anycKaioT ABHratelb, MIf Pa3MOTKH
waanra ocBoboxaaloT TopMo3 Gapabana, HACANOK WTAH-
rda BCTaBJAAKT B JIPEHY H BKJAIOHAOT B paboTy HAacoc.
[Ton neficteuem cua peakuun cTpyil BOAbI, BBUICTAIOUIMX
Ha3aJ, HACALOK CO INIAHIOM [POABHTAETCH B JIPEHE.
llenTpanbhas cTpys pasmbpiBaeT HAHOCH, KOTOPHIE BMECTE
C BOAOH B BH/I€ NyAbllbl BHIHOCATCA M3 Apedbl. B 3aBu-
CHMOCTH OT CTEIEHH 3AHJIEHHS APEeHbl 1104auy BOAbL H3Me-
HAIOT.

[Ipn octanoBke miIaHra ¢ NOMOWBIO NPHGOPA YCTAHAB-
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JIHBAIOT MeCTO 3aKynopku. B srom mecre orpuiBawor
wypd, YCTPaHAIOT 3aKYHOPKY H [IPOAOAKAIOT NPOMbBIBKY.
Ecan anuna wnanra we oGecneyHBaeT MPOMBIBKY BeeH
JAPeHbl, TO NPOH3BOAHTCS NCPECTAHOBKA MIAUIHNBL K HOBO-
My typdy. KoTopuiii oTpuisaerca Ha 0.5 M HUXKe rayOHHLI
3aN0KEHHS JIPEeHbL, ‘

[Mpeacranasier nurepec pa6ora mammnubl [1-910A ¢ oc-
BETJICHHEM BOJbI NO 3aMKHyTOMY uMKkay. [Tpunumnuans-
Hasi cxema paboThl MALIHHBL OTAHUYAETCA HANHYHEM Che-
UHANBHOrO BOA03abOPHUKE, IPA3CBOrO HACOCA H OCBET/IH-
teas. [lpun paGore mMaumMHLI BOAA € HAWJIKOM H3 JIPEHbLI
MOCTYNAET B OTCTOHHMK, 3a0MpaeTcs H3 Hero BoOAO3a-
GOPHHKOM . COC/IHHEHHLIM € IPA3EBLIM HACOCOM, W 3aTeM
nocTynaer 8 ocserauresb. B ocseraurene poxa oum-
LAeTCst OT NPHMECeH IPYHTa H NOCTYNAaeT B HHCTEPHY.

M3 nucrepusl Boaa noCTynaer B HACOCHYIO CTAHUMIO,
CO3AAI0ULYI0 HANop BOALL, H 3aTeM 4Yepes NPOMbIBOMHbLI
waanr K nacaake. CTpyH BOALI, BHITEKAas NOJ AaBJACHHEM
M3 HAcaJkH, pasmbiBaloT Hawaok. B npouecce paGorbi
OCBETJIHTENb MEPHOAHYECKH OUMILLAETCH OT HaMJKa.

TexnonorHueckui npPoIECe OUHUCTKH KOMJICKTOPOB M
apen mawmnon TITJ1-125 ananoriwued, HO NPOM3BOAH-
TENLHOCTL ee Bhite. [lyabny MOXKHO OTKAUHBATL ONHOBpE-
MEHHO C [NPOMBIBKOR TPYGONPOBROAOB, HACTHUHO HJIAH
NOJHOCTBLIO 3ANMOAHEHHBIX TPYHTOM HJH KOPHAMH PacTH-
TEJALHOCTH.

Konrpoasnme sonpocu

I. HaszoBure npuuHHBl HapyiueHss paboTocnoco6HOCTH  OCYiM:
TEALHBIX KAHAJI0B. '

2. YTo ABASCTCA NPHUKHON BBIXOAA W3 CTPOSi 3AKPHITOrO ApeHama?

3. Kaxkue puan peMONTOR NPOHIABOAATCH HZ MEAHOPATHBHLIX CHCTC-
max?

4. Kakne MamMun NCOOALIYVIOTCH 1PM PEMONTHHX paborax wa
MEJAHOPATHRHON ceTH?

5. Kakue cyumecTsylor TCXHONOTHUCCKHE CXEMBl PEMONTH  OCYIIH-
TEAbHBX KAHAAOB OAHOKOBIIOBHIMH IKCKARATOPAMH?

6. PaccKamHuTe TEXHOMOIHIO PEMOHTA KAHAJOB  KAaHAJOOMHCTHS
TCARMK,

7. Kak OocywecTsiaserca TeXHONOrHA PEMONTA KaHanos IKCKaBa-
Topamn IM-152B? .

8. Paccka)ure TeXHONOMMIO NPOMKWBKH APCHAKHBX TPYOGONpOnRo-
A0B ¢ npumesennem mautmabl [1-910A.



NPHUNOMEHUSA

1. JKypHAaA TEXHHHECKOIO HHBEAHPOBAHWHA

Hupeanp Pefika ABYXCTOPOHUAR, TPEXMETPOBAN
- Orcyernt no peitke, mm ITpespmenns, um
g;' S| Touka Ormerkn
= | orcuera nepen- |npomemy- | Bsuumc- TOYCK, M
:‘E g 3aauuit ul:m rg-uuuﬁy reHuble CpELHRE
I Pencp | 1632 —918 —-919 13911
1368
[TK 0 2550 — 920 12,992
2288
2 [TIKO 2498 + 1077 12,992
2406 + 1076
MK 1 1421 + 1076 14,068
1330
3 [K! 643 — 1588 14,068
152 ]
— 1587 — 1587
MNK2 2231 — 1586 12,481
2038
4 TIK2 3662 -+ 3236 12,481
3468
+ 10 3853 — 385 12,096
1K 3 426 +3238 43237 15,718
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2. AKT HA CKphiTeie PAaGoTH N0 CTPOHTEALCTBY 3AKPMTOrO ApeHaka

Mpl, HHKCNOANMHCABIIHECH,

na ofbexre

COCTABHJHM HACTOAULHA aKT Ha BbINOJAHEHHE pa60rr no 3axkaainke ape-

Haxa:

|. Kosaekrop

HHX TpYO
KOJMJeKTOpa

IAHHORN

ARAMETP APCHAXK-

OTMETKA YCTbA KOAJeKTopa

AnMHA  Apen,

AKAMETD APEHAAHLIX TPYO

BHAAAOUIMNX

YKAOH

B KOJAJNEKTOp
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2, ch)ﬂ'op e e AAMNOR AMAMCTD  ApeHaM-
Hwx py6 OTMCTKA YCTBS KOMEKTOPa yKaon

KOAAEKTOpa JUIMHA  ApPeH,  BONAZAOUIMX B KOWIeKTOp
AMaMETP ApeHaxunx Tpyd

3amnTa cTHKOB npouaseacna (ykazats 3OM).
[Tpumensicmsie Matepuain KEPAMNUCCKHE WAW NAaCT-

maccosste Tpyon coorsercrayr FOCT wan TY.
Paspeinacsm NpoH3IBOARTL OGPATHYIO 3ACHNKY TPAIUCH TPYHTOM.
Kauectso pabor

Hoanuewn

[peacrasurean 3aKasuuxa lpeactanuTean noapuaine:
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OPFAHM3ALMA M TEXHONOIMMUSA
APEHAXHbIX PABOT

Penaktop C. M. Tomenko

O6a0oxKa xynoxunka B. M. Hsaunona
Xypoxecrsennnit peaakrop C. Jl. Hluwaosa
Texnuueckuit pesakrop P, H. Eroposa

Koppexkrop B. . Wlycrposa
Wb N 5294

Cano 8 wabop 30.06.87, lloanucano 8 nevarth
12.02.88. M-25536, Dopmat 84 X 108' /5. Bymara
sit-mypu. Fapuurypa autepatyphas. lleuaty
ocetnan, Yea. new. a. 12,6.¥Yca. kp.-orr. 12,81
Vu.-u3a. a. 13,03 Maa. Ne 191, Tupax 9400 ks,
Jakaa Ne 539. Llena 30 xon.

JleuunrPAACKOE OTACACHRE OpAEHR Tmnonovo Kpacworo
Fuamern  BO  <Arponposusasrs. 191186,  Jlewwnrpaa,
Hewcxuit np., 28,

Omneuarano n runorpadun us. Korasxoss uisjarcancisa
ePunance n crarecTaxar»  [oCyAApCTACHIOrD  KOMHTEYA
CCCP no Aeasm WIAATEALCTH, HOAMIPAGER B KHKNON
toprosan, 195273, Jleannrpaa, Pycragean. 13 ¢ amanoan
fanos aensurpascxoft Tenorpadgms Ne 2 roaonworo npea-
upuwtis opacwa Tpyaosoro Kpacworo Iwamenn Jlewwn-
s panckoro obueamnennn «Texnuseckas kuuras ww. Esrenwn
Coxkononoit  Conosnoanrpadupona upn  locydapernennon
vomnrere CCCP to acaam RIAATCALCTE, NOANrpadun N
winoknoR  roprosau. 198052, Jlewwwrpaa, J1-52, Hawai.
(UBCKHR npocnexr, 29

el e 5l -



