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YIK 631.171 : 631.62

Or wapnpareabcrha

Hacroauaa Knira no3HaKOMHT HHIKEHEpPHO-TEXHHYECKHX padoTiH-
KOB, CBY3aHHHX CO CTPOHTEJALCTBOM M SKCNAyaTauued apenaxka, ¢ co-
CTOSIHNHEM H paspuTHeM MexaHusauny ocyumrenasnbix pator » CCCP
H 3a ﬁ)}’ﬁﬂ}m}n.

KHHIe OTpaMeHbl ONLIT MCXaAHHAHPOBAHHOIO CTPOHTEALCTRA Ape-
Haxa o Jlateun n apyrux pecnybsankax [pubGantnkm, rie apenam yme
MHOIO JIET ABAAETCH NOMTH eHHCTBCHHBLIM CNOCOGOM OCYUICHHA, a4 TaKmxKe
HEKOTOPHE pesyabTaTsl paloTr, NpopefeHHBIX NOJA PYKOBOACTBOM ARTOpA
B JaGopaTopun MeanopaTHeHbx Mamuy JatHHHTnM.

HaubGoapwee BHHMAHHE YIENACTCA NpoUECCAM M MexXalHiMam, Xxa-
pakTepHLIM HMEHHO JAs JApeHa:kHWX paldor (noamepsanne rayGHHb
H YRAOHA JApeHamHLIX TpaHweil H menaci, yknagka tpy6, oGpaTnaa 3a-
CLiMKA, PeMOHT ApeH H ap.).

HHrA pacCUHTAHA HAa HWHMKEHEpOB, TeXWKKOB, MacTepon, paGoTtalo-
UIHX 1A CTpOMTeabcTBe jpenaxka. OHa MOMeT CAYKHTE nocobHeMm as
CTYAEHTOB THAPOMEJHODATHBHEIX BY30B H TEXHHKYMOB,

[Mockoasky KoMmnaekc Jpena)kunx padoT peckMa o0iIHpeH H pa3Ho-
CTOpOHEH, HINODMEHHE, AOCTATOUHO HCUEPAHBAIOLIEE BCE BOMPOCHL MeXa-
HH3alKH, NMpeAcTaBnser OnpeneseHible TpyaHocTH, H aptop Oyaer Gaa-
rojlapes 3a BCe NpeljoKeHHs W 3AMEYAHHA, KacawllHecs ee cojep-
HAHHA.

OT3nBM 0 KHHre M MNOMKCJAHHA NPOCHM HANpapisaTh MO ajpecy:
Mockna K-31, ya. Haepxunckoro, 119, napareanscreo «Konaocs.
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I. OBLLUME CBEAEHMSA O APEHAXKE

Hupextuamu XXIII cweana KIICC u pemennsimu Maii-
ckoro (1966 r.) IMnenyma LIK nameuens BaKHbie MepONpH-
ATHS 110 MOABLEMY COLHAJHCTHUYCCKOTO CENbLCKOro X03sicTBA
nyrem Menuopauuu szemens Hewepnozemuoli sonsl CCCP,
Cpean 3THX MeponpuaThii GoJibIIOC MeCTO OTBEIEHO jpe-
HAMKY.

Hpenaxk sapasierca 5(QQeKTHBHBIM CPeACTBOM MOBLILIE-
HHS naojopoausa noys. OQHAKO BHINOJHEHHE NJAHOB CTPOH-
TEAbCTBA JPEHaXKa HeBOIMOMKHO 0e3 MeXaHH3auHH W palmo-
HaJAbHOH TexHojornH pabor, O6Ge3 HX HempecTaHHORD
COBEPIIEHCTBOBAHHA C LEJABI0 CHHIKEHHA CTOMMOCTH H TPY-
AOEMEKOCTH CTPOHTCNBCTEA H NOBHINEHHS €0 KayecTBa.

C poctom naolaan ApeHnpoBaHHBIX 3CMedb BO3pACTaeT
JHAYCHHE MPaBHABHOH SKCNJAyaTalHH H PEeMOHTa JpeHax-
HEIX CHCTEM, KOTOpHE TakmKe He MoryT OHTbL yCHeumHo Bbl-
NoJiHeHs Ge3 MexaHH3alHH.

Pacmuupenne npenaxkubix pator TpeGyer npHBJACUEHHS
GOJBUIOrO YHCA2 HHIKCHEPOB, TCXHHKOB H pabouyHX-Mexa-
Huzatopos. Jlas ysesnuennss o6BEMOB JpeHakHBIX padoT
HeOOX0/IHMO TaK¥Ke COBEpUICHCTBOBATL NPHMCHAEMBIE Me-
XAHH3MBI H cnoco0Bl HX HCHOJNbL30BAaHHA, YTO, OYEBHHO, Oy-
JET BECTHCh KaK B NMPOMBILLIEHHO-KOHCTPYKTOPCKHX H Hayu-
HO-HCCACHOBATENLCKHX, TAK H B MCJIHOPAaTHBHO-CTPOHTE/IL-
HBIX OpraHH3auMaX, HENMocpejCTBEHHO Ha NPOH3BOACTEE.

Taxoe copepueHcTBOBaHHe BO3MOXKHO JHIIL HA OCHOBE
H3Y4YCHHA H HCMNO/Ib30BAHHA ViKe HMElOUIerocss onbitTa Mexa-
HH3AUHH JpeHaKHhX pabor.

Ipena)< GbiBaeT ABYX OCHOBHBIX BHIOB, OTJAHYAIOLIHXCH
Mo CBOEMY Ha3sHAYeHHIO, KOHCTPYKIUMH, NMPHMEHAEMBIM Ma-
TepHajlaM H MeXaHHIMaM, ycaoBHaM pabor, 3KOHOMHuE-
CKHM H JIPYTHM MokKasaTteasiM. JTO OCYIIHTeJbHBIN Apenax
H ApeHax HppuraunoHuuli. Ilepewil cayxur aas orsoma
H3GEITOUHOM BJIATH M YJAYYIICHHA BOAHO-BO3AYIIHONO PEH-
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Ma IOUB B pafoHax YMEPEHHOro KjiHMara, cTpajalolix or
BPEMEHHOr0 HJH MOCTOAHHOrO MepeyBJaKHeHHsd, a BTO-
poil — An8 NPeAOTBPALLCHHA 3acojeHHa (COJOHUEBaHHs)
MOYB HA OpOlIACMBIX 3eMJAX MYyTeM NPOMBIBKH [OCJCAHHX
1 OTBOJla JPeHa:KHBIX (NPOMBIBOYHBIX) BOJL

B stoii kuure Gyner paccmorpen xHanbodee pacnpocrpa-
HeHHBIT H3 3THX BHAOB — OCYIIHTEAbHBI JPeHAK.

Ha3sHauenMe M KOHCTPYKUMA 3aKPLITOro [peHama

3aKpBITHIM TOPH3OHT aJIbHBIM JapenaxeMm ! HaspBAKOT Cro-
cob oTBOJA H3IOBITOMHOH NOYBCHHOH BAATH C NOMOMIBIO Ha-
XOAAUIHXCA B TPYHTE H COOOIAIOUIHXCS ¢ BOJAONPHEMHHKOM

Puc. 1. Cxema JAedcTBHA JApelaxa:

[ — yerpe; 2 — Tpyfuatad apeHa; J — $UALTPYIOULAA 3achinKa; 4 — Apenasian
TpaHiges; 5 - rpyRTORAR DOjA: 6 — Kanan-BOAONPHEMHHEK.

3aKPBITHIX [JpeH, BLIIOJHEHHLIX B BHAe TPyO (nojocreH)
¢ BOMONPHEeMHLIMH OTBEDCTHAMH HJH 3alOJHEHHBIX MaTe-
pHaJaMH C MOBBLIEHHOH BOJLONPOHHIAEMOCTDIO.

Mexanuam [gelicTBHA JOpeHa)ka [OKasaH Ha cxeme
(puc. 1): movBeHHEIE BOMABI MOCTYNAIOT B JPeHy 1 MO HEi

| Or anramiicKoro «fo drain» — OTBECTH, CJAHTh.
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CTEKAlT B BOAONPHEMHHK. 3akpuiThiit ApeHax obaajaer
PALAOM NPEHMYLLECTB Nepel OTKPHTOH OCYIIHTE/NbHON CeTbIO
(ra6a. 1).

[lo pacnonoKeHH0 Ha MECTHOCTH pa3jHYalOT CHCTeE-
MATHYECKHH JIpeHa) ¢ JApeHami, paBHOMEPHO NOKpPbI-
BAIOUWHMH OCylIaeMblli 0OBEKT, H BRIOOPOYH KL H JIPEHANK,
MPH KOTOPOM ApeHaMH OTBOJHTCH BOJA JHUL C OTAENbHBIX,
HanOosee YBAAXKHEHHBIX MeCT:
BIaJAHH, BBLIXOAOB TPYHTO-
BBIX BOX H T. 1. (puc. 2).

B nochemnee Bpems ya-
e NpHMEHAIT CHCTeMaTHye-
CKHH JpeHAaX, KOTOpbIil Ha-
nexuee obecneyHpaer HHTEH-
ciHBHoe ocymenue. Paccros-
HHE MeMJy ApeHaMH IpH CH-
CTeMATHYECKOM JApeHaxe Obl-
Baer ot 10 no 40 m.

Kagk cucreMaTtnueckuii, Tak
H BLIGOPOMHBIN JpeHAX MOXK-
HO BBINOJHATL B BHAE OTACJALHLIX APEH-OCYIIHTENEH, BBOAH-
MBIX HEMOCPEACTBEHHO B OTKPHITHIH BOAONPHEMHHEK, H B BHJe
ApcHaxHbIX cHereM. Ilocmennde cocroaT wu3 ocymnTeneit
(Apen HH3Wero MOpsAAKa) H KOMIEKTOPOB (ApPeH BHICIIEro
nopsjlka, NpoBOAAMIEd CeTH).
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Puc. 2. Cucrematnuecknin  (a)
H pubopounbfi (6) npenax.

Puc. 3. Marepuanbusiiit apenas:

i — draminnnufl; & — wepannofl; 0 — kamennufi; 2 — gomarsf: d — ron-
HAPHBIA,

Pasanuator taxxe matepHaabnbifi (puc. 3) m KpoTo-ue-
JAeBOH, HAH semanHol (puc. 4), apenax. B nocaennem po-
JAOOTBOAANLYIO MOJOCTh BBIMOJHSIIOT B BHAE KPOTOBHHBLI HJIH
CBOAYATOH mesaH O6e3 KpenJieHHsi HJAM 3amoJIHeHHA HX Ka-
KHM-an00 MatepHasom. ITO COKpALLAET 3aTPaThl HA CTPOH-
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TeALCTBO, HO JeJaeT APeHax HCAOJrOBCUHBLIM (CPOK ¢y -
bl 1—3 roza) H BecbMa 3aBHCHALUIHM OT BHAAa TPYHTA, €ro
BJAXHOCTH, YCAOBHH npoH3BoigcTBa pador H 1. 4. Iloaromy
KPOTO-LEJEBOH JPeHa)K KaK CaMOCTOSITEJbHBEIH BHJ THIPO-
MEJHOpPaIHH NPHMEHSAIOT JHIIL B crnenHduyeckux H ocobo
OJArONPHATHBIX  YCAOBHAX (MaJOpasIoXHBIIHACA TOP,
MIHHA) H MCOOJb3YIOT ero ofbLlYHO KaK [IONOJHeHHe K Mare-

pHAABHOMY JApPEHaxy, co3/aBas TAK HA3LIBACMBIH KOMOHHH-
POBAHHBIH ApeHax (pHc. D).

Pue. 4. 3emannoit apexax: Pue, 5. KomGuunpo-
@ — Kporosufl i & — weacnof. BAHNBIA JIpendK.

MarepHaabHBlil JpeHaX XapaxkTepH3yercs HCMnob3oBa-
HHEM pasJHYHBIX MaTepHaJoB 1A 3aloJHeHHA BCEro ceve-
HHA BOACOTBOMALLEH MOJOCTH (KaMEHHBIH, KepaeBoi, (a-
IWHHHBI) HAM A5 KPenJeHHs CTeHOK JpeHasKHOM MoJocTH
(rOHYapHEIH, LOMIATHIH).
| TpyGuaThiii apena)k orTaMyaercs XOpOUIeH BOAOOTBOLI-
uied cnocobnocTelo. Cpox ero cayxOul onpeaeasiercs Joi-
FrOBEYHOCTBIO MaTepHaaa, H3 KOTOpPOro caenaHsl TpyObl, H
BO3MOXKHOCTBIO 3aHJIeHHA MOCACAHHX, a TaKkKe COCTOAHHEM
JpeHai#HblX COOpPYIKeHHH: yCTheB, KoJoalues u T, n. (tabJ. 2).

Hpeds mMoryt ObITH H3 OTAENbHBIX KOpoTkux ([=0,3—
0,6 &) nan aannueix (I=>3—6 M) TpyO, npuuem B nepsBom
cllyyae BOAa B HHX TMonajaer uepes UIeJn B CThIKax, a BO
BTOPOM — CKBO3b CHEIHAJbHBEIE BOJONPONYCKHBIC OTBEpPCTHH
(wenn, nepgopauun). Bo muabemanue BaaHuMHOTO CMelle-
HHA KOPOTKHX Tpy0 npH yKJajAKe B NJALIBYHHOM TpyHTE

HIH B Topde NpHMEHAIOT HHOTAA AepeBAHHLIC MOAKIaAKH —
CTeJJIAKH.

OpxHa M3 OCHOBHBIX OmMacHOCTeH AJfl AEHCTBHA JpPeHaN-
HHIX CHCTEM — 3auJIeHHe JIpeH, T. €. OTJOKeHHe B HHX
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Tadanua 2

Npumepuwit cpok caywbum apenama, aer

P | Movm : TR
Bua apeHama

M EpaaALIRe TOphARENE
"oxuapubii 40—50* 40—70*
Jlepessuuuin TpyGuaThi 15—25 25—40
JKepaanon 10—20 15—25
QamHaRB 10—25 15—25
Kamenmeii 15—20 He npumennercs
[Tractmaccoswii (no nporroay) > 25 =25

* CpoK OTHOCHTCA K APEHAMHLM CHCTEMAaM, a lic K roHyapHuM Tpy-
Gam, koropuie coxpansioren 80— 100 aer n Gonee.

YACTHL, 'PYHTA, 3aHECCHHBIX BMECTE ¢ BOAON (MeXxaHHYecKoe
3auJIeHHe), WA TPOAYKTOB XHMHUECKHX (GHOXHMHUECKHX)
Npoleccos.

Mexannyeckoe 3angenne ocoGeHHO pacnpocTpaHeno B
HECBASHLIX TecYanblX H [BJIeBATHIX TPYHTAX; OHO BO3HH-
K4eT MpH 3asope B CTHKax JpeH (BoAONpHEMHOM OTBep-
CTHH), OGoabmem 0,51 msm, npu HETOUHOM cOOJIONEHHN
VKJIOHa, a TaKikKe MpH MaJLX CKOPOCTSX BOAL B ApeHax
(MaJabIft YEJAONU HAN pacxo).

Has 6opebLl ¢ MeXaHHYeCKHM 3aHJCHHEM BOJOTPHEM-
HBl€ OTBCPCTHSA JApeH 3allHianT QUALTPYIOWHMH MaTepHa-
JaMH, KOTOPHE 3alepKUBaOT YACTHILL I'PYHTA.

XuMHYecKoe 3anjeHHe HauboJiee BepOSITHO INpPH NOBbI-
IIEHHOM COAEpPKAaHHH B JAPeHaXHbiX BOAAX COCJAMHCHHN Xe-
aesa (Fe>3 me/a). Ilna Gopulbl ¢ XHMHYCCKHM 3aMJIEHHEM
K JIpEHAXXHON 3achiNke HWAH B Marcphaa tpy6 mobaBasior
HHPHOHTOpPEI, MNPeNnATCTBYIOWHE BBIICACHHIO JKEJE3HCTHIX
0CaAKOB.

Hna oGecnevenua HeoOXOAHMOH BOJOOTBOASLLCH crio-
COOHOCTH JipeHam NPHAAIOT YKJAOH B CTOPOHY BOJONPHEMITH-
Ka (KoJJekTtopa), BeJHYHHY KOTOpPOro oGBIYHO NMPHHHMAIOT
or 0,002 no 0,03.

Baxuoe snauenue anaa paboThl JipeHaxa H NpH €ro
CTPOHTEJLCTBE HMEIOT rayOHHa 3aKAaJIKH ApeH M paceros-
HHE MeMMAy HHUMH, DTH BeJHYHHBI CBSI3AHBLI C IPYHTOBLIMH
I IPYTHME TPHPOAHBIMH YCJAOBHAMH, TpeOyeMoli HNITEHCHB-
HOCTHIO OCYIIEeHHs, a TAK:Ke Mexay coOoi.

O0uuno pasauvaloT MHHHMAJBHYI0, MaKCHMAaJbHYIO H
cpeamion raybuny apen. Munumansnas raybuna b, 3a-
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BUCHT OT TpeboBaHHA HENOBPEXKAACMOCTH ApPEH CEJNbCKOXO-

SAHCTBEHHBIMH OpyAHAME (nayramu H T.1.), obecnedenus

OCYWIHTEABHOTO RefCTBHA JipeHama H JApPYyrux ¢akTopos.
fy=0,7—0,8 & (B MHHEpaABHLIX TPYHTaX);

Ry =0,9—1,0 & (B TOpdax).

Maxkcnmanouan rayGuna xpen saBucuT or peabeda yua-
CTKd, BO3MOMKHOCTEH MexanusMoB, riayOHMuHBI BOAONPHEMHH-
KoB, Texnoaoruu pabor u 1. n. Ilpu cyuecrsyiomux skcka-
paropax ITH-171, ITLI-202

Roe = 1,7—2,0 M,

Cpeausia raybusa apen he, ABAACTCH PACYETHOH BeJH-
quHoil H Koaebaercs oOwiuno ot 0,8 Ao 1,5 M B 3aBHCHMOCTH
OT PAcCCTOSIHHA MeXAy ApeHaMM, OT TPYHTOBBIX H APYIHMX
(pakTOpOB.

[To cnocoGy yerpoiicTBa pasnuualoT Tpauilednsii n Gec-
TpaHIIEeANBI Jpenax.

Tpanwedinbil npena) ycTpanpaloT npH OMOLLH 3eMJe-
POHHBLIX MANIHH TOTO WJAH HHOTO THna, B oTKpHITYIO Tpau-
weto (mwupuaoit 0,1—0,5 4 u Gosee) BpyuUHYIO HAM C TIO-
MOULBI0 MEXaHH3MOB YKJIaJLBAaIOT ApeHa:KHule TPpyOwl, noc-
Je Yero TpaHuel 3acuinalor.

becrpanwedunud apenax BBINOJHAOT NMPH NOMOUIM TaK
Ha3piBaeMblXx OecTpanllednblX ApPeHOYKAaJAYHKOB — MaUIHH
MacCHBHOro JEHCTBHSA, NMPOKAAALIBAIOIIHX B IPYHTE Y3KYIO
meab, Ha JAHO KOTOPOH yKaajupaior TpyOHI, yalie miacr-
maccosete, [lpounece umer Ges BuleMKH rpynta H Ges ero
oGpaTHOll 3aCHINKH.

C TexHoJOrHYeckol TOYKH apenuns GecTpanwefinsifi ape-
HaK OMH30K K Y3KOTpaHWeHHOMY H LIeaeBOMY, BLIOJHfe-
MOMY TpH TNOMOUH MalUHH AKTHBHOTO NEACTBHSH, OJHAKO
ocywiaoniee aeficreie GecTpaHiiedHoro JApeHaxka XykKe,
TAK KAK CTCHKH WLIeJH CHJbHO YOJOTHEHL H BOJONPOHH-
AEMOCTb HX MaJja.

YuuTeiBas J0CTOMHCTBa H HejocTaTku (Ttabma. 3) oGoux
cnocoGos crponteancTsa apenaxa, B CCCP u 3a pyGemonm,
K&K NMpaBHIO, NPHMEHSIOT Tpanwernnii apenax. Becrpan-
WeAnbIM CnocoG0OM CTPOAT JHIIL KPOTO-UIEJNEBONH apenax
C KpemJicHHeM JpPeHbl NJacTMaccofi WAH JAPYrHMH MaTte-
pHanaMH, KpoMe TOro, €ro nNpUMeHsiior Kak MOnoJHeHHe K
Kanurajbluomy, TpaHilednomy japena;ky. DBecrpaniefinnmM
CMOCOOOM MNMPOKNAALBAIOT TaKMKe HEeKpenjeHse KporoBLie
W UieseBbie Apensl (3eMasnoi apenax).
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MpumeHnembie MmaTepHans

Marepuannl, ynorpebiasieMble NPH CTPOHTENBCTBe Jpe-
HamKa, J0MAKHB OLITH JOCTATOYHO YCTOHYHBBLIMH 1O OTHOILE-
HHI0 K MEHSIIOUHMCH TeMIlepaTypaM, Bo3/lefCTBHIO BO3/lyXa,
MHKPOOPraHN3MOB, BJard, cjaabeiX KHCHOT U LieJI0YeH,
JHOJKHE 06afaTh JIOCTATOMHON MeXaHH4YeCKOH NPOYHOCThIO,
JIpena)<npie MaTepHaasl i KOHCTPYKIHH AOJMHbBL ObiTh TAK-
e Jleiiessl, HeleHIUUTHB, TpaHcnopTabeabHbl H TEXHO/IO-
rHYHBLL KAK B M3TOTOBJIGHHH, TaK H B NMPHMCHEHHH.

[IpumensieMble B CTPOMTENBCTBE JipeHaXa MaTepHaJbl
YCJAOBHO J@NAT Ha JiBe OCHOBHbIE TPYIIbl:

) TpaauuHoHHBLIE MaTepHa]bl — KepaMHKa, IepeBo, Ka-
Melb, GeToH, MOX, cojoMa H Jp.;
2) HOBble, CHHTETHYECKHE

CTCKJIOBOJIOKHO H JP.

Marepuansl nmepBoil TPYNNE TNPOLLIH NPOBEPKY Bpeme-
HeM M 3apeKkoMeHAoBajan ceds Kak JOCTATOUHO HaAeKlbie.

Marepnansl BTOPOH TpyNNbl BBIFOAHO OT/AHYAIOTCHA CBO-
¢l TpaHcnopraGebHOCTLI0O B YA00CTBOM MeXaHH3alHH pa-
GOT, O/AHAKO NMOKA HeT JOCTATOYHBLIX JAaHHLIX 00 HX HOJTO-
BEYHOCTH, KpOMe TOro, OHH JIe()HIHTHB H JOBOJbHO HOPOTH.
[Mosromy npuMeHeHHe HOBLIX MATEpHAJIOB B CTPOHTENBLCTBE
JpeHaka NokKa orpaniueno, XoTs H HeNpPepbiBHO pACTET.

Jdpenaxupe TpyOb —oOCHOBIOH — MarepHal B
cTpoMTeNbeTBe Jipenaxca. TpyObl H3TOTOBAAIOTCA H3 Kepa-
MHKH, OeToHa, njacTrMacchl W APYTHX MaTepHaJoB.

TaGauwua 4

Fonwaphble apeHaxuse Tpy6e no TOCT 841162

T —=

MaTepHanbl — MJIacTMacChl,

BuyTpennui Tonuimma Beo omuoil Pacxon
-“-“Tr'ﬁfpl CTENKH, MM Nnuna, sm TpyOE, K2 rpyh. %
40 =2 10 1.2—1,5
5(]'[_,_3 11 !— 1,3—1,7
dau 13 2,5--3,0 b—12
100 15 ) 3330 3,5—4,5 95,2
125 } et 18 } =3 4.6—6.5 1—1.,8
150 20 | 7,0—8,5 0,5—1
175 { 22 t 8,5—11,b6 0,3—0,5

200 } =5 23} ==b 10,0—12.,0 0,2—0,5

250 | 91 | e =

Mpumevanne

ca Takxe AJuHoi 500 am.

Tpy6u anamerpom GoJbiie 100 wm phnycKawor-



lonuapusie (kepamuueckne) WHAMHAPHUCCKHE APEHANK-
fisle Tpyou, npoussoanmeie no NOCT 8411—62, nanGoaee

pacnpocTpaneHil B NpakTiHke ocymenns (taén. 4).

Tpy6w anamerpom 40; 50; 75 mm npUMEHAIOT AAA ApeH- 3
OCYIIHTEJeH, a AnaMeTpoM 75 mm u Gojee — A JpeHaM- |

HBIX KOJJAeKTOpoB .
lonuapusie jpenaxubie TpyOn HMEOT pazaHuHyio dop-
MY, 3aBHCAILYI0 OT HX HA3HAYCHHA H TEXHOJOTHH H3rOTOB-

Puc. 6. Jlpenamune Tpyoni:

a—no IPOCT 8411-62;: 6 — ¢ onopHol NACCKOCTBIO; & — nephopn-
pORAHNNE; & — Fpaneie; o — pudaenue; ¢ — QOCKaMM; ar — pac-
TpyGie; 3 —¢ GYPTOM; 44— ¢ QHIYPHLIM TOpPIOM.

nenusn (puc. 6). Jlaa npeporspaiulenns B3aHMHOTO CABHIA
Tpy6 B APEHAXKHBIX JHHHAX ynoTpebasior Tpyldul ¢ (Aryp-
HEIM TOpUOM, ¢ (ackamu, ¢ pactpyGamu .

Jlasi yKAaJKH B MpAMOyrojbHbie mtabeas u Jad TpaHc-
nopra yaoOHb rpaHenbie TpyOul, Bunyckaemble B IlBei-
napuu, IJIP u ®PT, a B 1967 r. u B CCCP?.

Jlna yaydulenus BOAONPHEMHONR cnocoGHOCTH ronuap-
HLIX JIPEH, 3autHulaeMbiX QHJIBTPYIOUIHM MaTepHalioM, B M0-
cneanee spems 8 CCCP  (B. I'. Cokonosckuit) n 3a py-
Geskom — Anraus, ®PI' — npeanoxensl ronuapHble TpyObl
¢ HAPYKHLIMH KanaBKaMH.

! B CLUA # nekoTOpHX APYIHX CTPaHax AAf ApeH-OCywmnteaci npi-
smensioTca TpyOw anamerpom 100—150 um n Goaee.

? OnurHsle napTin Tpyh ¢ ¢ackaMn AAA OCYIIHTEABHOTO ApeHama
G H3TOTOBAeHE M HenblTans PaGosckum sapomom Jlenmpurpaickoin
obsactn pmecte ¢ CepHHHIuM, a takxe JlatHHHIeM smecte ¢ kup-
nuiney sasososm «Cnapraks (Jlarsniickas CCP). JlarHHHI'mMowy, xpo-
Me TOro, GhIH MpeaAoMKens NPHCNOCOGACHHA AAA H3rOTOBJEHHA TPYO
¢ (packamm,

* 'panensie Apesaxumwe Tpy6H ¢ 1967 r. punyckaer sanon «Jloaes
{(Taraunckan CCP).
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['onuapuuie Apenaskuvie TpyOH ouenb jpodarosednnl, Mx
OCHOBHLIE HeNOCTaTKH: nacoxas TpaHncnoprabeabHOCTh M
TPYAHOCTH MEXaHH3aUHH YKJIaIKu.

berounsie apenaxnbie TpyOb, KaKk MoKasaJj OfblT, MOMHO
IPUMEHATH JHIUL [IPH ONpPEeACJCHHOM COCTABE JAPEHAMHDLIX
noj, M npu crporom cobuiofensu TpeGopannii K cocrapy Ge-
TOHA W TEXHOJOTHH HaroTopjcHHA TpyO. B mporuBuoMm cay-
yae Geronnsie Tpy6ul GuicTpo paspymaiores. beronnbie Tpy-
Gui Goastmoro muametrpa (dy, >250 MM) HCHOABL3YIOT NpH

Al s

Pue. 7. Jipenaxusie TpyGu jaomarsie:

1 — TPEXyrofhniie,; O — ApAMOVIOALHE; & — weanbronae,

COOPYIKEHHH KPYNHBIX OCYHIHTeNbHLIX cHeteM. Takue TpyoOnl
H3TOTOBJAAIOT Ha 3aBojlax WIH MOJHronax cTpoijeTajen.
Tam e mnsroroBAsoT H TpyOH (KoJblla), HCNOJb3yeMbIE
[PH COOPYIKEHHH KOJOILUEER.

Jlepeaanuoie npenaxkupie TpyGLl (mouiatele H KenoOGKo-
Boie) MpHMEHsT o0bYHO /A APeHHPOBaHHS TOP(PAHHKOBR.
Homwartsie TpyGul GLIBAIOT NPAMOYTOJBHOIO HJH TPEYroJb-
Horo ceueHus (puc. 7). Hx nemaior nenocpejicTBeHHO Ha
00BEKTaX M3 ChIpbIX H0COK ToawMHOHE 15—20 am, nauHOH
4—6 a. Jlyuiie HCHONb30BATh JPEBeCHHY XBOHHEBIX JIepeBb-
ep, MeHee MojiBep:Kennyo raneHuo. Jomaree Tpy6st (mie-
TH) CKOJIAYHBAIOT HA CHelHaJbHOM BepcTake, OCTaBAAdA
MEMKAY MOCKAMH BOJAONPHEMHYIO 1iedb 2—4 MM.

JKenobkoeeie Tpybel (puc. 7,8) ¢ (ppesepoBaHHLIM Ma-
30M H KPBILIKO# H3TOTOBJSIOT H3 MOATOBAPHHKA JAHAMETPOM
10—12 cat. Jasi nocrynieHusi BOAb B TPyOy MEX1Ly TeJOM
H KpbiliKofi OCTaBJAAIOT BOAONPHEMHBIE MIE/NH, YCTAHABJIM-
pas AepeBsHHLIe NMPOKJAAJKH TOJMUIHHON 2—4 M.

ITaacrmaccosste apeHamkpbie TpyOul B HalUeH cTpaHe
sa pyGekom mpousBoiarcs 3 noaustniena (I19) u moan-
nuanaxjaopuaa (IIBX).

St TpyOH GOpMHPYIOTCH ApeHaKHBIM TpyboyKaanuu-
KOM Ha MECTe HJH MocTaBjsioTca B rorosom puue. TpyOsl,
(opmupyeMble M3 JeHTE, HMmeorT anamerp 35—60 . Ilo
cnocoGy COeAHHEHHA KPOMOK JIEHTH PasjiH4yaloT ynpyro-
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nogiKateie TpyOel, co mBoM-mepgopanHei, ¢ sacTemKoil
«monHns» H Ap. (puc. 8). Boga B takne TpyOLl nocrynaer
yepe3 HIeJb MEXKAY KpasiMH JIEHTHl H COCAHHHTEJIbHYIO mep-
dopaumio. Jas yseauuenus BOAONPHEMHON CNOCOGHOCTH
Tpy6 HHOrAa B JIEHTEe [EeNalT AONOJHHTEJbHYIO mnepgo- -
palmio.

b e i — — W C——

| -
4 i
frmmmenl O 1

+HHH HH

Pue. 8. Jpenamusie TpyOs niaacTMaccosie:

1 — nAeoqiiue ¢ YNPYro-oaTLIs IO 0 == nAeHOYIEE 0 [HBOM «MOSNHAS
# — NaeHoIEMe ¢o Mpom-nepdopanuell; & — raaakocTennke; o - u3 nepdopupo-
RAHNHOR AeNTH ¢ HApY®RBAnsu pelpasn; ¢ — roToase rodiplpoRaiiiide,

K nocromucrsam Tpy0, (hopMHpPYEMBIX H3 JIEHTbI, OTHO-
CATCH: MaJbift pacxojl MarepHana m ero Tpancnoptabenb-
HOCTh (B pyJoHAX), BO3MOMKHOCTh HCMOJb30BAHHA OeCTpaH-
MeAnbX TPYOGOYKAANYHKOB € TOHKHM HOMOM H C MajabiM
TATOBLIM conpoTuBiaendeM. OJAHAKO MO KeCTKOCTH, mpou-
HOCTH H HajeMHocTH TpyOsl, chopMHpPOBaHHbLIE W3 JEHTHI,
KaK 1M0Ka3aJ OnbiT, yCTYNaloT TOTOBLIM.

lotoBuie apenamHule TpyOnl ObIBalOT TiajKOCTeHHbBIC,
rodpHpoBaHHble U ¢ HApyXHBIMH peGpamu (puc. 8). Boaa
B TpyOy nocTynaer uepes BOJAOTpPHeMHble oTBepcTHs (mep-
(popaumio) pasauunofi ¢popmel. Ob6mas nJioilaib BOAONPH-
eMHbIX OTBCpCTHil ApeHaxHON TpyGul Koaebaercs oT O A0
32 cm?/n.m. TpyGul AHaMeTpPOM CBuillie 75 MM, HCOOAb3Ye-
Mbie IS KOJJIeKTopoB, oObluHO He nepdopupyiorcs. Jlas
NpejoTBpalllcHus MONaAaHHs 4acTHIl TPyHTa B TPyOH HX
JAMHIAIT  (DHALTPYIOLIHM MaTepHajioM  (CTEKJAOTKaHb,

CTeKJ0XO0JCT, MHHepaJbHas BaTa H np.).
Jipenamxuuie n1acTMaccoBbie TpyObl NOCTABAMIOTCH B XJbl-

crax (maernx) amuHoft 3—6  mam B Gyxtax (KaTymrkax)
anamerpom po 2,5 m obutedi anunoit no 200—400 M.
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Tpybuw B Oyxtax yaobiee ykaaawbiBaTh, ueMm TpPybGul B
XABCTax, HO TPyAHee NEpeBo3HTb, TAK KaK JJAf HHX HYIKHE
n |1,5—2 pasa Goabliaa cMKOCTb.

K poCTOHHCTBAM NJacTMACCOBLIX APEHaXHBIX TPYO, no-
MIMO HX JIETKOCTH M TpaHcnoprabejbHOCTH, OTHOCHTCA 006-
ACruenne MexaHHusalMH CTPOHTENbCTBA Jpenaka H CHHIKe-
Hie ero TPYAOEMKOCTH, TEXHOJOTHYHOCTh NPHMEHEHHH, a K
HEJOCTATKAM — BBHICOKAS CTOMMOCTD, AeHUHTHOCTh, XpYyIl-
KOCTHL NpH HU3KHX Temnepatypax (ocob6enno [1BX), a rak-
e ONACHOCThL XHMHUYECKOTO 3auJeHHA.

Cpean apena:kKHHIX Tpy6 H3 npounx marepuanos (me-
TANAHYECKHe, CTeKJslHbIe, peJHHOBLIe, NOJHMEpOBOJOK-
nncruie, achanbrobeToHHble — GUTYMONecuanble n GHTYMO-
rpapnitnble, KepamsutoOeroHHusle, apOoanTtoBbie) HanbOJb-
WHA HHTEpeC NpeAcTaBAfOT NMOPHCTHle TPYOh, HanmpHMep
n3 acansroberoHHoN Macchl, cnocoOHBIE MPONYCKATL BOAY
Hepes cBon creHkH. OnbiTHRE APeHB H3 TaKHX TPYOOK aeH-
creyior ¢ 1956 r. B xosaficree JlatHHMHI'uM «Ilerep-
NAYKH>»,

Jlns MHAYCTPHAJBHOTO CTPOHTEABLCTBA ApeHaia H3 OfH-
CannbIX Matepuanos HanGoabuiee sHaveHHe HMeWT roHyap-
Hele TpyOsl B TpyOw K3 naacrmacc. OaHako, yunToiBas je-
PUUHTHOCTE W JIOPOrOBH3NY mJacTmace, a raxkxe Goabuloe
PA3BHTHE NPOMBILACHHOCTH 110 BHIYCKY TOHYAPHHIX Jpe-
HaKHBIX TPyO, MOXKHO CUHTATh, YTO NOCACANHE OCTaHyTCH
n Oaaaiiinie  rojisl OCHOBHBIM MaTepHaJoOM [MJAsf CTPOH-
TeALCTBA JpeHaka p namei crpate.

Marepnaaw naas 3aWHTH JApeHaNXa OT
sanaenna Jlas 3amuTel ApeH OT 3aHJCHHA BOAONPHEM-
nule orBeperua (ctoikn Tpy6, nepdopanun u T.1.) obKaa-
ALIBAIOT (PHALTPYIOULHM MAaTepHaJoM, KOTOPBLIH mponyckaer
BOJAY, HO 3afiep:HBAaeT 4YacTHUw rpyHra (puc. 9). B 3asn-
CHMOCTH OT NOCTaBJeHHLIX TpefoBaHHMil - 1 BO3MOXKHOCTe
(PUALTPYIOLIHM MaTEPHAJOM 3alHILAKT BCH JPEHY HJAH
TOJNBKO HacTh ¢e (BOAONPHEMHBLIE OTBEPCTHH, CTHIKH TPYO).
PuabTpylouuit MaTepuaa  Moxker ObiTh eCTeCTBEHHBIM W
CHHTETHYECKHM, a TakKe KOMOHHHPOBAHHBLIM, H JIOJIHEH B
TeveHHe JOCTAaTOYHO AOATOTO CPOKa COXpanATh CBOH BOJAO-
nponyckHbie H 3auluTHee cBoilctBa. B kauecrse (uabrtpa
NPUMEHAT MOX, TOpPAHYI0 KPOWIKY, PEesanyi cojomy,
rpaBuil, MWJAaK, MHHEpPaJbHYIO BaTy, CTEKJOTKaHb, CTEKJO-
XOJCT HJAH KOMOHHHPYIOT 5TH Marepuanas, B komOGunaunun
¢ (UABTPYIOILHM MATEPHAJIOM HCNOJAb3YIOT BOAOHENPONH-
[AeMYI0 JIGHTY M3 NJeHKH, nponurannoin Gymarn um 7.1,
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KOTOpas CAYMHUT HHOTAA TaKKe JJIF NpeloXpaHeHus yKia-

ALIBAEMBIX B HEYCTOHMYHMBHIX TpYHTaX TpYOOK OT CiBHrd

(esamen nepenannbix creinaxefl). [Tpumenenne ecrecTnel-

HBIX (PHABTPYIOLUHX MaTepHatoB (MoX, TOpDOKpOwKA, rpa-|
BHH, WMJTAK H T.1.) 3aTPYAHEHO MIAOXOI TpaHcnoprabenn- |
HOCTbIO, TPYAHOCTAMH MeXaHHM3AUHN YKJIAAKH B Tpaluieio
1, HACTHYHO, TPYAHOCTAMH 3aroToBku. [las mexauusupo-

BAHHOTO CTPOMTEJBLCTBA ApeHaxKa ocolulii uHTEpEC npe-

Pac. 8. Coocofil samuThl jipen oT saunesus W gedopraliin:

@ — VEAAAKA HA NOACTHAOTHYI JeHTY: 0 — 3aHiHTa ©ThiKa TPYO MEXOM HAH Apy-
FiiM MaTepHaaoM; & — ofepTKa NyAKOM H3 JBYX JenT; &, O —To e H3 OfHGA

AEHTLI, @ — IONCTHAKA ACHTH CHHIY H 32MIHTA CTLIKOR CBEDXY; oK — Kpyrosas
duabrTpyoman ofcunga: 3 o — KoMOHHALNA duALTpYoUEed obCLnKN ¢ PYJOHUBIM ‘;

MATEPHANOM.

CTABJSIIOT PYJOHHbIE (HIABTPYIOLIHE MATEPHAJNE], B MepBYIO
ouepenb HeTKaHble (Tabu. 5).

CoenuHuTenbHble AeTaldu H KOHCTPYK-
i H. CoeHHHTENbHLIE NETANH APEHaKHBIX TPYGONPOBO-
OB JenaloT u3 0OLYHbIX NpeHamHbIX TPYO HenocpeacTBeH-
HO Ha wMecTe JHOO NPHBO3AT HA CTPOMTENBLHLIN OO6BEeKT
roroseiMu. I1ponsponcreo aeraded na mMecre cassano ¢ 60b-
IIHMH HenpoH3BOAHTENBHEIMH NMNOTEPAMH BpeMeHH, HeBBICO-

KHM KauyecTBoM pabor, 6Goem TpyGok H 1. n. FoToBEle coenn-

HUTedbHbIC JgeTand ((GUTHUHTH) o0ObuHO OLIBAIOT H3 Kepa-
MHKH HJaH naactmacc (puc. 10).

OGuuHO NAACTMACCOBLIE COENHIHTENbHBE YaCTH npei-
CTABAAIOT COOON TPOMHHK, KPECT HIH Nepexoj, K Koiuam
KOTOPOTO NMPHCOEAHHAIOTCH ApeHaxHuie TpyOul. OuTHHT au-
00 BXONHT CBOHM KOHIIOM B TpyOy, nu60 OXBATbiBaer ee
CHAPYIAH, UTO NPEANOYTHTENBHEH C TOYKH 3pPEeHHS THApas-
JHKH, Jlas coenmuenua naactMaccoBeiX TPy6 ¥acTO MOJb-
SYIOTCH roHYapHLIMH TpyOKaMmu. Jlns safieIKH BEPXHHX KOH-
OB JIpel MpHMeRAIoT npoOKH JHO0 KOHUEBHIe TAyXHe Tpy6-
k. [lpobku moryr  Gorte rOHYapHLIMH, OCTOHHLIMHA,




TaGauna b

Pasanydsie BHAL 33UWHTH APEH OT 3aWJAEHHR

E mum. | Llen P Crou- | Bec Ma-
Marepuan n pua 05KNLAKN Iﬂ-::{l:- P}'f:. |“3 f;‘ﬂt_ p:rﬁm};:h.u 'I.;Eﬁllliﬂ
Lrexaoxoacr
pauuiTa  cruikon  TpyD TE 0,26 | 0,09 23,4 6,3
orpeakaMn  wupnded
10 cm
JAUINTA APeH €uYIKOM® M2 0,26 | 0,30 78,01 21,0
Hy oaHofl AeHTH
TO We, H3 JIRYX JCHT M 0,26 | 0,35 91,0 | 24,6
CreRaoTkans
JaumMTa CTHKOB  TPYD M2 0,40 | 0,09 36,0 9.5
OTPEIKAMH  LIRpHEOR
B—10 cm
JAUNTA IPEH  UYAKOMD M2 0,40 | 0,30 120,0 | 31,6
’ na oMol JenThbl
TO Me, U3 ABYX JEHT M2 0,40 | 0,35 140,0 | 35,2
b Munepaasnas esara
. 3AWNTA CTWKOB no mne- T 7,40 | 0,004 29,6 | 520,0
pUMETpY
Pasmeabuennnidl Topd
*  Kpyrobas saumTa apen M 1,01 | 0,08 81,0 | 16 000
YEPUTHE Apen Coepxy M9 1,01 | 0,05 50,5 | 10000
Kombunupoaannd
yKARAKA TPYO wa noa- e 0,40 | 0,14 56,0 | 14,7
CTHAOMNYIO JACHTY N3
CTEKAOTEARN y 50,5
i yKpeTiHe Bx Topdom 1,01 | 0,00 56 80,0
ykaaiaka Tpyd Ha nof- M2 0,26 | 0,14 36,4 ]
CTHAOMHYK JAeHTY H3
CTEKAOXOMCTA 10.4
i NPHEPHITHE  CILKOB a2 0,26 | 0,04 Tﬁlﬂ- 2,8
OTpeskamn !
Muneparbumii BOUAOK
(npoexT) e
JAlATA JIpen <YYJIKOM» M2 0,1+ | 0,30 , o
3 ogHoft JAeHTH +0,15 40,0
Mox coaznosmid  (60%
BJAAHHOCTH)
aaliHTa CTLKOB MO nme- M3 57 (0,005 | 28,6 | 200
PHMETPY

Mpumevwanna |. Pacuer cnenan NPpHMEHHTENLHO K FOHYapHbLIM

TpyGam d=5 cu.

2, Tpancnopriuie pacxo/is He yu4Teinn.

9 . X. BGellany
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achanbrobeToHULIMH 1 NAacTMaccoBuiMB. [lan coepnnen
ApeHaxkHLX Tpy6 mcnoabayior umnoraa mygre. Hspasn
H3BECTHHIE KepaMHYecKkHe MydThl celiac MpHMeHSIOT JIHIN
B CHENHAJbHBEIX BHAAX JpeHaxa, Xopowo npeaoxpaHs
Tpy6El OT MONEpPeYyHoro cApHra, MyQThl He BCeraa npeior
BpAlULAOT 3anjienne JipeH, HeCKOJAbKO 3aTPYAHsIOT MeXaHH
sauuio yKaaakn Tpy6 u yaopoxaior crpontennbctso. [lo-

A A AT T TTFEFS

| I A gy

Puc, 10, Jletaan AAA COGHNEHHA apen

KepaMuueckne: o — Tpofiuuk; 0 — coeawdeune #Ha apyx gacreft (CenHHHIuM);

NAACTMACCOBME: 8 — coeflienie, oxXpaTHBawuiee TpyOy cnapysu (JarHHHIuM);

¢ — TpoflHNE, BeTapasesmuil p TpyOu; O — coefNHelHe NAACTMACCOBWX TPYG rom-
q Pt

STOMY BMECTO HHX Jydllle HCHOJAB30BATh MNOACTHIAOYHYIO
genty anbo TpyOul ¢ packaMH.

Yerpa caymar AaA BBoJAa ApeHa B OTKPHITHIA BOJAO-
npieMHHK. OHH COCTOAT H3 ycTheBO#l TPYOE!, OrosioBka (J10T-
Ka) W KpemyeHuit mpoTue pasmbiBa (puc. 11). HUrobu med-
KHe HBOTHBle (JATYUIKH, KPOTH H Ap.) He 3abHpajuch B
JpeHbl H He 3aKyNOpHBaJn MX, B ycTheBoit TpyOe mHorja
YCTAHABAMBAIOT KJANaH HJIH PElIeTKY.
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Yerbe CTPOST M3 PA3NUYHBIX MaTepHasioB: AEpPeBO, Ka-
MelL, OeToH 1 op.

B unaycrpuasbHOM CTPOHTENBCTBE JpeHaka HanboJib-
WIee NpuMeHeHne Haman yerbf H3 clopHoro menesoberoHa
¢ ncOonemenTtrolt yerbepoit Tpyb6oil. Mnorga (ocoGenno Ha
TOpPARKNKAX) YCThA JenaloT AepeBsIHHLIMH H3 JIOCOK TOJIILH-
ot 50-+60 sm.

Puc. 11. ¥erua apen:

[ = oamouHoe  MollleHHe Ha rpasuinoRf  moarotomke; 2 — Gaokn: J3— Gaox O
{ —Baok T; 5 — aclecrouesmentias TpyOa; 6 — uesMenTunll PacTRop: 7 — MEWKO-
BiHA, NponHTaREAA Gwvymowm: 8 — raaeunukoso-rpaRmfinmi caoft 5§ ca

3a pyGexkom, a B nopaake onbita n B CCCP, B nocaen-
liee BpEMA NETAJH YCTbEB JlealoT H3 naacrMmacchi (moJiH-
ITHJICHOBLIE yCTbeBhie TpyObl H T.1m.).

OGuiYHO fleTann yCThes H3TOTOBASIOTCS IEHTPaNH30BaH-
Ho B CMY (MMC) n KOMIJIEKTHO MOCTABJASIOTCH Ha 00D-
CKTHhI.

Tpoduuku, coctosuiHe M3 KOpHyca H KPBIKH, CJAYKAT
J11 cOelHHEHHs JIpeHa)XXHBIX TpyGonpoBojpos GoJaBIIOrO
nnamerpa (d=12,5 cm).

Tak xe Kak H yerbd, Komoausl M (GUABTPLI, MPHMEHA-
CMble NpH CTPOHTEALCTBE OCOOEHHO KPYHMHBIX ApeHarXKHbiX
CHCTEM, TPOHHHKH CTPOAIT H3 PasNHYHLIX MATEPHaJI0B, HO
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B HHAYCTPHAJBHOM CTPOHTENLCTBE WX MOUTH BCerna jesia-
0T u3 cbopHoro xenezoberona (GetToHa). |

Koaodypt cayxar ansi coeHHeHus ApeHaKHLIX TPYGO
IIPOBONOB, KOHTPOJA 3a uX paboToil, OTCTOA B3BelIEHHBI
YacTHI, NMpHeMa MOBePXHOCTHHIX Boj (uepes QuanTp), pe-
TYJHPOBAHHS CTOKA (NpH HAJHYHH NOANMOPHLIX YCTPOMRCTB)
H T. 1. Konoausl, oTkpeiTeie u noraiiusie (puc. 12), coopy-
AT H3 GETOHHBIX KoJell ¢ KpPHIIKaMH H JHHIIaMH. Muor-
ja JHHILA 3aMEHAT rpasHiiHol moaywkoi. Kosonen ¢ Bo-
JIONPHEMHbIMH OTBEPCTHAMH H (QHABTPYIOMEH rpaBHAHO-TA-
Jeunoi oOcemkoil o6pasyer QHALTP-NOTIOTHTEb, KOTOPHIH
CAVIKHT AAS NMpHEeMa MOBepXHOCTHLIX BOJ H OTBOAA HX 4Ye-
pes apeny.

CTPOHTeNbCTRO JIpEHaXKHBLIX COOPYMeHHi (KpoMe Tpoii-
HHKOB) CBSI3AHO C NMepeMelieHieM TAMKeNOBeCcH X JeTadei

Tabanuwwma

fipumepusie 00bemMb paGoT NP CTPOMTEALCTRE JAPEHANKHBIX COOPYKEHH
(Kosonuen)

L =Tl

E 13th Fhaaes Komomuw K
o b 00NN OTKPBITLIE ONO ALK
Haunmenosairiie paGot HaMe- | orkprTHE e lpuﬁbrpnu- noTafinble |
i NOrIOTHTEAEM
PaspaGorka rpywra 3g-| M° 7—27 7T—27 6—10 '
EEHRETGPDH
PaspaGotka rpyara spyu- | w° 8—27 8—27 6—10
HYI0

Yerpoiictso  rpasmiinofi | MY 0,1—0,3 1,4—1,6 | 0,1—0,3
NOATOTOBKH
YeTanoska wenesobGerod- | w3 0,4—1.9 0,4—1.9 | 0,2—0,9
HOMGO EOJonuna

INpoknanka MewxoBmnw, | M2 0,4 0,28 0,3
NMPONHTAHHOH OHTYMOM

O6paTtnas 3aceinka rpys- | a4 12—43 10—41 9—13
Ta OyALIo3epoM

OGparnaa sacunka spyu- | a0 2—5 1—5 2—4
Hyi0 ¢ TpaMOOBKOIl

Haonauna GuryMom M2 4 8—14,4] 4 8—-14,4|3,2—8.2

Pazpapnupanne Bupuito- | A% 1—6 4—8 1—3
ro rpynra Gyango3epoM

Yerpoficteo  otRepeTHl B | w. 3 12—16 3
KOJI0/ue

Yerpoiteteo  raseuno-xa- | 4@ — 1,6 —

MEHHOIT 3ACHNKR

[Mpumeuanune O6bem palor 3asHcHT OT AHAMETpa M TAYGHHEL
Koaoaua.
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H ¢ semasnbiMu paboramu (taba. 6). loaropeunocts H HO
mMaapHasa pabota jJpeHamHBIX CHCTEM 3aBHCHT, Kak NOK
3pBaeT NMpakTHKAa, B NEpBy0 ouepellb OT COCTOAHHA AP
Ha)KHBIX Y3J10B H COOpY:KeHHil, 0COGEHHO CcOeJHHeHHH
yCTheB JipeH, uTo TpebGyer oveHb BHHMATEJbHOrO OTHOLI
HHA K Ka4yecTBy BHINOJHACMBIX pador, a TaxiKe NpHMEHA
MBIX JleTajeil H MaTepHaaoB.

TexHonorMa CTpoOMTEnbCTEA

CTpPOHTELCTBO JIpeHaXka OCYUIECTBJACTCA B CJeAy
eM nopAajnke.

I. IMoaroroBuTe/bHEE paboThi;

II. OcuoBnbie paGoTH:

1) puiTbe Tpanulei;

2) NAAaHHPOBKA AHA TPaHIICH,

3) ykaajaka japeHamHbix TpyO,

4) samura cTeiKOB TpYO (QPHALTPYIOUIHM MaTEPHAND
i MpHCLINKA ApeH pasMesbYeHHbIM IPYHTOM,

5) yCTpORCTBO JpeHaKHBIX COOPYIKEHHI;

6) nposepka yJaoMeHHBIX JPEH;

7) OKOHYATCNbHAS 3aCHINKa TPaHIICH,

8) cnava ApeHa’KHLIX CHCTEM B 3KCIAYaTalHIo,

B noarorosuTeabHble paboThl BXOAAT pasOHBKa JpeH
ka4  Ha MecTHOCTH, BbllOJHfieMas OpHragupom u er
MOMOILHHKOM BMECTe C NOACOOHBIMH pPabOuHMH-pPCEUHHK
MH; OUMCTKa H NJalHpoBxa Tpacc Oyablo3epaMi H KOp4
BATEJAMH; JIOCTABKA Ha Tpaccul TpyO H APYrHX mMarepHa/o
TPAKTOPHLIMH NpHIENaMH W KOHHBIMH ToBoskamH. Tpa
wied poloT 06BYHO MHOTOKOBILOBLIMH TPAHIICHHBIMH IKCKE:
BaTOPaMH, peryaupys TrayOHHY 0O KONHPHOMY TPOCHKY
Ilo Tpanued NJAaHHPYIOT ¢ TouHocThlo fo *1—2 ca. Tpy
Obl YKJ4AbIBAIOT BPYYHYIO, a HHOrja C IpHMCcHeHHeM Ha
KJOHHOTO KeJsoba (jonycKkaeMel 3a3op B CThIKax 1pe
2 ma). Croikn oOKNaALBAIOT (QHABTPYIOIHM MaTEpHAJION
nocje 4ero NPHCHNAKT APEeHsl CJ0eM PLIXJIOro TyMycHOr
rpynta. [Tocae ycrpoiicTBa ipenaKHbIX COOPYKEHHH H Npo
BEPKH YJOMeHHBIX ApeH TpaHlleH OKOHYaTeNbHO 3achilalo
VHHBepcanbHLIM GyJabI03€POM H CHCTEMY CHAKOT B SKCILIYa:
TAINIO.

Hekotopblie OTKJAOHEHHA OT Takoll THNHYHOH TeXHOJOTH
GLBAIOT NPH  HCNOJB30BAHMH  GecTpamlCHHLIX  MalllHH
MAYHBIX  KanaBoKomnarteaedn HJAH OJHOKOBLIOBHIX 3SKCKa
BATOPOB, AOMATHIX HJAH NJAacTMaccoBbix Tpyb, a Kpome TO
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[0, HpN ycTpoilcTBe Apenaka B ILIBIBYHAX, NPH YCTPOHCTBE
KoMOuunposannoro apenaxa M T.A. (cm pasgea II. Me-
KUNMAAILISA IPOIECCOB CTPOHTENBLCTBA JpeHaka).

Bo npemsi paGoTel COCTaBAAIOT HEOOXOMHMYIO JOKYMEH-
faltno: TabaHip Mo 3CKH3LI pasOuBkH, pabouynil KypHaJ-
NKT npuemgn pabot H T. 4.

I lpi crpouTenbCcTBE ApeHaxa, KpoMe YNOMAHYTHIX, Bbi-
HOANSIOT B HEKOTOpBLIC BCroMorarte/blibie padoTei: nepesos-
i MO, PeMOHT, TexHHUeckoe obcayyKupanne H Jp.

Pabori Beayrcs Gpurafol, pyKoBOAHMOH GpHraJiHpoM-
MOJNOPATOPOM, KOTOpLIH Aaer pabGoude sajanus, obecre-
Wiwaer cialkenne marepralaMH, KOHTPOJUPYET KauyecTno
pufor, NpoHsBOAHT caauy 00bCKTA B IKCIIAYATAIHIO, a TaK-
e aaborurest o Guite paGounx (MHTaHHe, XKWJIbe M T.IL).
Lipnrasga o6LIYHO COCTOHT M3:

OMOLLHHKa Gpuraaupa, KOTOPHIH OCYILECTBJSIET Mepe-
IOC [IPOEKTa B HATYPY H TFOTOBHT JOKYMEHTAUHIO AJA €ro
CHAAMI B SKCIIIYATAILHIO, 4 TaKiKe CJeJINT 3a KauecTBOM pa-
GO, AANOJHACT KYPHAJ-AKT CKPLITHX paboT H Jenaer npH-
WHAKY JIpeH K ONOpPHBIM NMYHKTAM Ha MECTHOCTH;

MAIIHIICTOB MHOTOKOBINOBBIX 9KCKABaTOPOB, KOTOPLIE MO
ALAHELIM OTMETKAM pOKT TpaHIUeH, BHIMOJNHAIOT TeXHHYE-
CHU yXoH 1 neoGXoAUMEL PEMONT 3KCKaBaTopa;

HOMOMIMHEOD  MAIMHHHCTOB, KOTOpPbIE TIOArOTAB/AHBAIOT
sekaparop K padore, YCTAHABJAMBAIOT KOMHPHBIH TPOCHK,
nabmogalor sa paborolt MamwHAel, y4acTBYIOT B TeXyXoaax
I peEMONTAX,

ApenaKumx Macrepop (3 yesoBeka Ha 3KCKaBaTop), Ko-
Tophie NAainpyT JAHO TpaHIIEH IO NMPpOEKTHOMY YEKJIOHY,
YEAAAKBAIOT TPYOKH, 3alUHIAIOT HX OT 3anjeHHs QHib-
IPYIONHM MATEPHAN0M, TPHCLINAIOT 3aUIHTHLIM C/I0EM IPYH-
1@, A TAKHE YCTPaHBAIOT JAPEeHAXKHLIC COOPYIKEeHHS,

noacobupx pabounx (1 yesoBEK HA 3KCKABATOP), KOTO-
pule NoAAalT MaTepHadbl H BHINOJHIKOT ApyrHe padoTel

Bpurana skaovaer 2—3 ApeHaKHBIX 3KCKaBaTopa ¢ 00-
CAVIKHBaIOIMM nepconalioM. bpuraas oGecrieuHBaloTCs He-
OOXOMHMBEIM  HHCTPYMeHTOM: OOBIMHBIMH H JIpeHaXHBIMH
JonartamMi, BeApamMH, TONOPaAMH, HANMHAbLHHKAMH, ApeHd-
HLIMH  MOJIOTKAMM, YPOBHAMH, BH3HDKaMH, HHBEIJIHPOM
H T. .

o nauana pabor cocTaBasioT NoApoOHBLIA NJaH-rpa-
(puK, onpeaensioniHil NocnefloBaTebHOCTb H CPOKH BhHINOJ-
Hennsa I'.iEIlfI"IIZIITT a Take cxemMy nepeMelieHHs MEXaHHaMOB
Ha 00LeKTe.
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OCHOBHBIMH MalWHHAMM JJIA  CTPOHTEABCTBA  JAPEHAMKE
ABJASAIOTCA MHOTOKOBINOBLIE TpaHilefiibie  3KCKaBaTOpk
9TH-142, 3TH-171, 3TII-202. PaboThl BenyTca B TeueHH
nepuoga Mai — okrabpe (150—180 aueit). CesonHan Bh
paGoTKa TpaHUeRHBEIX 3KCKABATOPOB 3aBHCUT OT TPHPO]
HBHIX YCA0BHH W ypoBHs opranusauunn pabor. Hanpumep
B Jlarsufickoft CCP suipaGorka cocraBiaser B cpejHen
okKoJi0 43—45 Ka 3a ce3oH, a no oraenabHeiM CMY —or
no 73 kamjfeod. BupabotTka oTAeabHBIX SKCKaBaTOPOB KoJed
aerca ot 10—I15 mo 130—150 xm/e0d u or H0—I100 nag
1500 at/dens. CToMMOCTL M TPYHAOEMKOCTH paboT npH coB
peMeHHOH TeXHOJOTHH CHJAbHO 3aBucsAT ot OGonbiooro oOh
eéMa py4HOro Tpyaa.

Bananc BpeMeHH MHOTOKOBIIOBOrO 3KCKaBaTopa, I
NaHHBIM  XpoHOMeTpa)Kelt mHeTHTYTa JlaTrHnposoaxos, Ta
KOB:

pEIThe Tpaniuei — 40—64%/;;

MPOCTOH MO TEXHHYCCKHM npuunHam — 5-—135%y;

NPOCTOH MO BHHE JApeHamHBIX Macrepos — 16—31%;

MPOCTOH MO OpPraHHu3auHOHHBIM NpuuHHaM — 1,6—5,4%/

nepeesinl — 9,5—38,5%;

npouxe notepu spemenu — 3,7—6,9%/ 1.

IMotepn BpemenH JApeHaXXHLIX MAcTepoB B CpeiHEM CO
crapasor 20%,, a ocranbHoe BpeMs HCOOJAB3YETCH TaK:

IJIAaHHPOBKA AHa TpaHumwen — 17,5—23,4%;

yKnajaka TpyGok — 17,6—24,2%,;

MOAHOCKA MATEepHAaJIOB, VKJajKka MXxa, NpHCHINKa, Npos
Bepka — 15,7—20,8%;;

npoune pabors — 9%,

B Jlareuiickoii CCP roHuapHuili ApeHa CTOMT B Cpei
Hem okono 50 konfn. M, a U3AEPHKKH CTPOUTENBLCTBA, NG
naunsim Enrasckoro CMY, HMeIOT Takyio CTPYKTYpPY:

sapnaata — 31,7%;

ApeHaxHble MaTepuaas — 36,09/

Tpancnopt — 6,1%/;

TeKyuuii peMmont — 7,3%;

amopruzauusa — 4,9%,;

ropioue-cMasounble Matepuanu — 1,2%:;

obiexoa3nficTBeHHBle pacxojbl — 3,4%;

oOLIeNnpOH3BOACTBEHHbIe pacxoabl — 9,4 7.

£

! Henonwoe ncnoaszoBanme MAaMHIAOND BPeMenl XapakTepHo W NS
3apyOemHol MPaKTHKH,
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Hpuneaennse nannsie otnocarca x Jlateuiickoit CCP,
HO Cnocotu CTpoNTeIbCTBA  JipeHaka B APYrHX pafionax
COCP mano omnvalotes or paceMoTpeHnbiX. OCHOBHBIM
MUTOPHAOM MOBCIOAY sIBAAIOTCA rondapuuie Tpy6sl. [Inacrt-
MUCCOBMIE apeHa)k 3akgafblBAeTCA MOKa Ha HeDOJbIIHX
aomaanx, vame B nopaiake onuiToB. B JIutosckoir CCP
I yeTpoRcTee ApeHaka 4acto NpPHMEHSIIOT MJAYXKHble Ka-
Manokonarenn, B dcrodckoii CCP — 0HOKOBUIOBLIC SKCKa-
WaTop,

XOT§l B ApeHay<HOM CTPOHTE/bCTBEe cefidac MHOrO COB-
PEMCHNOR TeXHHKH (TPakTOpbl, 3KCKAaBaTOPH, GYJAbA03epH,
ANTOMALIHILL H T. N.), 3HaYNTeJIbHAA 4acTh paboT Bce elle
BUOANACTCH BPYUHYIO (YacTh TpaHCHOpHLIX paboT, A0Me]-
MO Tpanmen n ykaaaka TtpyOoK, ycTpoHCTBO COejlHHEHHM
I APEHAKHBIX COOPYIKEHHET H Ap.), 4TO CHHMKACT Temn pa-
00T, NOBBIAET HX TPYAOEMKOCTE H CTOHMOCTD.

dn pyGexkom cnocoGul CTPOHTENLCTBA JIPeHa)ka B OCHOB-
HOM AHAJOrHYHBL  pacCMOTPEHHBIM H OTJAHYAIOTCA JHUIDb
MOlbMME o0beMaMH paboT H HECKOAbKO GOABIIHM pasHo-
OhpasHesM jpenaKHLIX MeXaHH3MOB M MaTepHasos. Oanako
AnpyGexnan NpakTHKA He HMEET NOKa CYIeCTBeHHBIX MPeH-
MYIIeCTs nepea oTeYeCTBeHHONH (KpoMme npHMeHeHHs MJacT-
MUOCCOBLIX H HOBHIX 3allHTHHX MarepuanoB). CoserckHe
ApeHaXuLie MalHHB, KaK MNOKa3biBaeT ONbIT, N0 HaHeHK-
HOCTH M APYTHM SKCIVIYATAUHOHHBIM MOKasaTeaaM OOGHYHO
HPEBOCXOAAT 3arpaHHuHble,

Taxosu ofiuye cpejilcHAs O 3aKPHITOM JpeHarie H ero
CTPONTCALCTBE, TO3BOJAIOIIHE pPacCMOTPeTh Jajice MexaHH-
AR NPOLECCOB CTPONTENLCTBA M PEMOHTA JIpeHaHBIX
cnerem,




ll. MEXAHU3ALLMA MPOLECCOB CTPOMTENLCTBA
APEHAMA

TpacconogrovoeurensHbie pabors

[Ipu cTporTenscTBe gpenaka BHAYAJE BLUIOJHSIOT TPa
CONMOATOTOBHTECbHBIE pabOThl, KOTOpHIE AOJMHKIE 00ecneyn
BO3MOKHOCTD MEpPeHEeCceHHsl MpoeKTa B HaTypy (Ha Mec
HocTb). Kpome Toro, Tpacca moJixHa ObITh TIpHTrOAHA I
MPpHMEHSIeMBIX MAaIIHH, B MEepPBYI0 OUepelb TpaHileeKonar
Jded, AJ8 UX HOpMaaeHOH paloTh, a TaKMKe OAf BBINOJH
HHS JIPYTHX OMEPAlHA TEXHOJOrHYECKOro npouecca crpol
TCNLCTBA Apenaxka. B cocrae atux paGor Bxogst:

MOArOTOBKA NyTCH A5 AOCTABKH MAaTCPHAJAOB K MecT
YKI3JKH H A5 ABHMKENHA JPeHaMHbIX Malidu 1o ob6bex

OYHCTKA Tpacc OT JepeBbeB, KYCTAPHHKA, NHEH H Kpy
HEIX KaMHEeH,;

NJIanHpoBKa #AM, CTAPHLIX Kanap, Gyrpos u APYyrux M
POBHOCTCH;

MpOKJaAKa NPOXOAOB AJfl TPaHWIEHHOro 3KCKaBaTopa
HepaspaBHeHHLIX KaBajbepaX Yy OTKPBLITHIX BOAONpHe
HHKORB]

YCTPOHCTBO «KOPLITA®» B MECTaX, I'AC TPaHIICCKONAaTe
He Moxer obecneuuTh TpedyeMmMyw rAyOHHY JApCHLI,

MpOKJIajKa NMHOHepPHIX wleell (TpaHwed, Gopos3a) A
cOpoca TPYHTOBBIX M MOBEPXHOCTHLIX BOJ, YAAJEHHs Kah
HEH H JAPYTHX NPensiTCTRHH.

HeoGxoquMOCTh BEIMOJAHENHS Ha3Banunx pabotr B KOF
KPETHEIX CAyYadX 3aBHCHT OT MECTHHIX YCJAOBHA, HCNOJh
f%}’(‘MH?{ MalIHH H MCXAHHUIMOB H HAKOIJEHHOro II}]'I!-;JT.
[HIupuna Tpaccel, BeNHYHHA AONYCKAEMEIX Ha HEH HCPOBH
CTEH, pasMephl «KOPLITA®» 3ABHCAT OT KOHCTPYKUHH MPHM
naeMoro rtpanmeekonarteas (puc. 13, rtaba. 7). Faybun
«KOpBITa» jonxua OwHTe HAa 5—I10 cu Goablie pasnHilk
Mexly Tpebyemolt  rayOGHHON Tpanuien H MaKCHMAaJbHO
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WMo G rayOHHOR KonaHu#d MAWIHHEL, & €ro WHpHHE —
ke Koaen Tpadmweexonatens Ha 10—20 ca.

[1pi onpenenenny MHPHHBEL TPACCH CJeyeT MPHHUMATh
0 BuMManne He ToabKOo rafapHTh TpaHuleekonartess, HO
{ MpPNIY NoJoC A5 YKJIaJKH BBIHYTOTO IpyHTa, YCTaHOB-
i Konupa (BH3KPOB), pacKAajgKkH TPYyOOK W ApPYrHX Ma-
gpuaaon, npoxoaa Oyablosepa HAH APYroTo OpyAHA ANA
WMWK Aped i T. 1.

pr :& b —i_ ﬂbi _]" Jﬂ.bﬂ, + .ﬁ.bﬂ "I" ﬁ.b.h

e B, — mHpHHA TPaCCHI, M;
)~ [IHpPHHA MOJOCH A Npoxola TpaHilleeKonarte-

Jif, M;

Aby— mHpHHa JOMOJHHUTEJBHOH NOJOCH A4 yCTa-
HOBKH KONHpa HJIH BH3HPHBLIX Bex, M,

Aby — 1O Ke, AN packJajkH TPYOGOK H JpYyrux ma-
TEPHANOB, M;

Aby— To Ke, A YKIaJKH B KaBajbep BBLIHYTOrO H3
TpaHilled TPyHTA, M;

Ab,— 10 3Ke, Aaa npoxojaa Oyabnosepa WIH JAPYroro
34CHINAINLero TPaHUe OpyaHsd, M.

TaGiuna T

PIJ"’“.'-FH T[:Hl{'.'t B 3ABHCHMOCTH OT HPHHEIIHEHHI MalnH
e r——— —— o Sene—

HanveHbmaa HIHpHHER, M
b TTTTTELHTES
KoJten KOPHTA Tpaccu

142 2,11 2,40 5,00
ATHATI

11202 2.59 2,80 5,50
THL 16 2,59 2,80 3,50
62 3,36 o 5.00
laymult Kanapokonatedb 3,25 3,50 6,50

wa rare T-100

IMT- 1400 1,90 2,10 2,50
LI 1L8

LMT- 1800 3,25 3,50 4,00

Mpumevanune, [lpn npoxoge Oyabio3epa JUIA NPHCHINKH ApPeibl
YMyCHLM TPYHTOM IIHPHHA TPACCH COOTBETCTBCHHO YBEAH'HBAETCA,

la tpaccomoaroToBuTeAbHLX palorax MCNOAB3YIOTCS
yiaLAO3epL, KOopueBatTean M Kycropesbl. Crapble KaHapbl
OMHo Takme sanaxupats nayrom, HMuorjga ms-sa orcyT-
Juis neoGXoAMMBIX Maumi, mManoro o6sema pabor, onac-
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HOCTH NOTEepH NpoxoiHMOCTH MallHH Ha PEE'{HI.HEHHG}-l Tpa
ce INOATOTOBKA Tpacc CBOAHTCH K MHHHMYMY. B sTom Ciys
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Puc. 13. Tpacca crpoHTensCTBa
apenst (@) u «xopuitor (6).

JossHOro HakioHa — 10° (B paGodem nojomeHHH). B HE
KOTOpPBLIX cay4anX, NpHHUMAsA Mephl TNPeAOCTOPOIKHOCTE
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yae JiepeBbsl W KyCTapHH
MOMKHO Cpe3aTh NPH TTOMOILE
moronuau  «pyxGar WL
paruesoro arperara PA-1 ué
Gase nocaepHeil, a HepoOBHO
CTH Tpaccul MNPeoao/eBaTh
TpaHIWWEeeKONaTeJ1eM Ha MOHH
JKeHHoi ckopoctH. Ecnn poa
HHKAET OnacHocThL  norepl
MPOXOAHMOCTH MaUIHHDLI H3-38
NEePeyRIaMHEHHOCTH  TPYHTE
negaecoobpasio HPOBOHTI
NpeABAPHTENBHOE  OCYLUEHH
o0beKTa NyTeM npokiaik
MHOHEPHBIX HleJel, TpaHIIeE
HAH GOpO3J ¢ NOMOUILIO KPO
TOAPEHAMHBIX  OpPYHLHH, I
roB HJAH TpaHIIeeKkonareIe
Iean n Goposasl npox/jaaibl
BAIOT 1Mo ocH OyAylIed JpeHbl
TPpAHIUEH — BHE npeaetd
tpaccel. lllean wu Gopo3nE
HHOT/LA NPOKJIAJLIBAIOT H LIS
ONpeaeseHHs HpelsTCTBHE
(norpebennoi ApeBecHHE
KaMHefi H 1p.) Ha Tpacce 6y
ayuiei apensl. BepxHuii na
XOTHBLIH CJ0H, HCNOJbL3VEeME
gaTeM Npu oOpaTHON 3aChIMKE
TpaHuled, MOMKHO CHHMA
nayrom-60posoenaTenem. |

[Ipn naanupoBKe Tpacch
APEeHBl HYMKHO YUHTBIBATL IO
MycKaeMmble Yribl NOMepevuHo
ro H NpojAoJbHOT0 HaKJOH
TpaHmeekonarejed. Tak, n
F'OCT 6434—59 nonyckad
MBIl  yroJ MonepeuHoro Ha
KJOHA MHOTOKOBIIOBOTO 3K
cKasaTopa ©°, a YyroJj npo



(EMMKeHHe CKOPOCTH M T. 1), 9TH Yr/bl MOXKHO YBEJAHYHTDL
a0 10--15°, onmako TOYHOCTH NOJAJAepIKaHWs YKJIOHa IHA
pANIIeH NpH 9TOM YXYIIaeTcs.

[Ipi nepexose cTapeiX KaHaB HAH M HYXKHO 00si3aTedib-
10 AOCHINATh WIH YIOJAaXKHBATh HX CKJOHBI, €CIH

1
BH - _3' Lr H Oy > Qom hy > hJ.lth

Pe B, — mupHHa KaHaBbl MO BEpPXY,
L. — jnnHa TyceHHYHOro Xo/a;
fL, — YTOJ OTKOCAa KaHaBbl K FOPH3OHTY;
O pon — JONYCKaeMblil yroa NpojioJibHOr0 HaK/JAOHA Ma-
IHHE;
h, — rnyGHHA KaHAaBhI;
Moy — AONYyCKaeMas BLICOTA NpensiTCTBHH, He Tpeby-
OLHX MIAHHPOBKH (06BIUHO 40, <<0,3+0,4 ).
[lpi nepexome GyrpoB njanHpoBKa HeoOXOJIHMa, ecaH

he = hpon, @6 = Cpom,

e Mg — puicora npenatcreust (6yrpa);
tlq— YroJ oTkoca Oyrpa K FOpPH3OHTY.

I1pi sapaBHUBaHHH HepOBHOCTeH, KpOMe TOro, HAJO CTa-
PATKCN  ynoJia)KHBaTh CKJAOHBI B HamnpapJeHHH JABHIKCHHA
FpuMIIceKonaTed, TaKk KaK HMEHHO TPH <«nepeBajiHBaHHH»
WEpes NHX 9KCKaBaTopa BO3HHKAIOT HellonyCTHMBLie HepoB-
WOCTH A TpanLieH.

I nekoTopsix cayyaax s cHHUMKEHHs 00beMOB Tpacco-
HoArorosHTeabHsix  pabor Ha CTPOHTENLCTBe JpeHaxa B
KAMECTREe TpaHiecKonmarteas wueaecoo0pasHo HCmoab3oBaTh
(INOKOBIMOBEI 9KCcKaBaTop, cnoco0HBIH BBINOJAHHTL BCE He-
pOxOAMMbIe paGoThl (38 HCKJIOYeHHeM CPesKH KyCTapHHKa)
W Menee TpeGoBaTeabibli K COCTOSHHIO TPacChl.

T'pacconoaroroBute/bibie  pabOThl YACTHYHO HJIH 110J-
NOCTHIO CORNAAIOT N0 COCTABY C KYJAbTYPTEXHHYECKHMH pa-
fiOTAMH 110 OCBOEHHIO 3eMedb ApeHHpyemoro obnbekra. [lo-
JIOMY TOCJeHHE N0 BO3MOMHOCTH CJeyeT BBINOAHATE 10
(IpoNTEeNLCTBA JpeHazka, 4To MO3BOJIAET CBeCTH PAaCXOAL!
i NOArOTOBKY Tpacc K MHHHMYMY.

Tutarensian NoAroTOBKA Tpacc — 3a.J10r NPOH3BOAHTE/Ib-
NOPO HCNONL3OBAHNA APEHAMHBIX MAUIMH # BLICOKOro Kawve-
¢ erponTeaberpa apenaxa. Pabora Ha HeNoAroToBJel-
WX Tpaccax BelerT K NMOJOMKAM H NPOCTOSM MAaLIHH.
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Iloctaska matepuanos K mecry pabor

Cpean TpOIECCOB MeXaHH3HPOBAHHOTO CTPOHTENBCTBA
JipeHar<a JOCTABKa MaTepHajop Ha OOBEKT H Henocpeuct-
BEHHO K MECTY YKNAJKH 3aHHMAET BajyKHOE MECTO KakK H3-
3a CBOeH CpPaBHHTEJNbHO BBLICOKOH CTOHMOCTH H TpyAoeM-
KOCTH, TAK W H3-3a HEeBO3MOMKHOCTH KOMILJIEKCHOH MeXamnH-
3alMH JpeHakHplX pabor Ge3 yaa4yHOro peuleHHs BONPOCOB
TpaHCNOpTa MaTepHAJOB.

D10 ocofeHHO OTHOCHTCHA K FOHYapHOMY JpeHa)y, rie
pacxoibl 1o jocraske TpyG cocrapasior Gosee 507 ux
nepBOHAUANLHON CTOMMOCTH, @ NOTepH TpyO mnpu TpaHc-
nopruposke (Ooit u T.1m.) 5 <+ 10% u Goaee'. I'oHuapHE
TpyOLEl OTJIHYAIOTCA XPYNKOCTbI0 H OOJIBIIHM BeCOM, HX
pacxoj, Ha 1 KM papeHa)ka cocTaBjsieT B 3aBHCHMOCTH OT.
anamerpa u ToauHel crenok 4—7 7. JloctaBKa apyrux
[peHAKHBIX MAaTepHaNoB TakKe Tpebyer pemeHds psja
ponpocos. Tak, HCNOJAb30BaHHE HAaCHIIHBIX (QHALTPYIOUIHX
matepuanop (rpaeuil, muaax, ¢pesepHslii Topd H n1p.), 1O~
TpefHOCTh B KOTOPHIX MoOxer jocturats 50—100 x%/ka,
fea MeXaHH3HPOBAHHOH JOCTaBKH H pacnpeiesends 3a-
tpyanuTensho. IlogbemMHO-TpaHCIOPTHLIE cpeacTBa Tpely-
JOTCA ¥ JAAA NOCTABKH KPYMHEIX YacTed JpeHaXHBIX COOpY-
JKenuit (Hanmpumep, Koaojues), xotopuie pecat 0,5—0,8 T
n bomace.

Heckoabko mpoule pocrapastb GoJjee Jerkue njpacrmac-
copble TpyGbl H JleTajH, OJIHAKO H s ITHX nenen eaa-:
TeJbHO HMETh COOTBETCTBYMOILee obopyaoBaHHe.

JlocTapKka JApeHaKHLIX MATEpPHAJOB C HCMOJAB3OBAHHEM
PA3JHUYHBIX TPAHCHOPTHHIX CPeACTB OOBIYHO TMPOH3BOJHTCH
B JBa 5Tana: Ha 0OBLEKT H Mo 0OBEKTY K MEeCTy YKJIaJKH.

TpaucnoprupoBanue roHuapHsix Tpy6. lonuapuble Tpy-
6B NOCTARJAIOT C 3aBOJA-H3TOTOBHTENA HA CTPOHMTEJBHBIN
00BLEeKT MM TPOMEsKYTOYHBIH CKJaj aBTOTPAHCNOPTOM HJH
Mo KeJeanoit gopore ¢ MocaeAyiOlleH Neperpyskoil na as-
tomaiiHHbl. C npHOOBEKTHOTO CKAaja TpyObl pasBO3sAT HA
tpaccel Aped (puc. 14). Ilpu stom TpyOul moaBepraiTcHd
OJIHOR HMJH HeCKOJbKHM MeperpyskaM, HHOrja ¢ [pOMexy-
TOUHBIM CKAafHpoBanneM. Pasrpysky H IOTpy3Ky BBINOJ-
HAIOT YaCTO BPY4HYI0 AHGO C NOMONIBIO BHJ, HanOojee (-
(DEKTHBHEIX NPH MOrpyske TpyOd MaJjbiX JHAMETPOB.

| Pacxon tpy6 ua 1 n. m apedama (nps TeoperHueckofl morpel-
nocti 3 wrfn. x) KoneGnerca B Jlatemfickon CCP or 3,2 mo 3,7 mir.
nop 1966 r. coctasnaa B cpeanem no pecnyfanke 3,25 wr.
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N cokpauienus crouMoCcTH M TPYAOEMKOCTH Tpalic-
oppopanna Tpy6 HeoGXoAMMO  yBeJaHYEHHE TOJC3HOH
IPYAONOJBEMHOCTH TPAHCTOPTHLIX CPElCTB H HX CpeHeH
CHOpOCTH, COKpallleHHe 3aTpaT BpeMeHH Ha Morpyso4Ho-pas-
Fpyaounbie pabors, yMenbilenne 6os TpyG u T. 0.

3ABOA = HIFOTOBMTENL
MO Py IHA:

1) BE3 KOHTEMHEPOR - BPYHHYIO
Z) B KOHTEAHEPAX —ABTOMOMPYIHMKOM , KPAHOM

[

MPUCTAHUMOHHBIA Cxnag
PAIMPYIHA =NOCPYIKA

12])1.53 KOHTEMHEPOB - BPYHHYIO),
B KOHTEAHEPAX ~ABTONON PY3HMKOM, KPAHOM

I

I AP OME S YTOMHBIN CHNAL
PAITPYIHA = NOrPYARA |

1) BE3 KOHTEMHEPORB - BPYHHYIO |
2] B HOHTEWHEPAX = ABTONOTPY3IHMKOM, KPAHOM,
TPAKTOPHBIM MOCPYIYAKOM

MPHOBE EXTHBA CHNAL |
PAIFPYIHA = MOTPYIHAS

1) BE3 KOHTERAHEPOB - BPYYHYHD, |
2] B HOHTEMHEPAX — BFYQHYID | TPAKTOPHLIM

MOCPY 3RO
I
I
1
W RO RIE TPACCA
A A AR 3
i Pt MY A — PACH MA MHA
- | e NAHFED — BFYSHYRD: MPA NOMOLLA

NOTHA HA TPAKTOPHOM MPMALIENE

218 wyurn [WTABENRY - BPYHHYIO,
TPAK TOPHEIM nﬂrhal-mmm;

J 3)B KOHTEMHEPAX NO TPACCE - TPAK=

TOPHBIM DO PY ISAKOM

"l

Pue. 14. Cxema JQOCTABKH JAPeHAMHWX TPyD:

I Meaeanon aoporofi; 2 — aBTCTPAUCOOPTOM; J — TPOKTOPHEM MPIHENOM;
4 — KOHHBMH NOROIKAMH,

30 pyGemom Aas NMepeBOo3KH TFOHYapHBIX TpyO npuHme-
oT Goablerpyansie apTonoe3fa, a Takxke ClelHalbHbIC
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camMopasrpysatouipecs KysoBa Thna camocBajios, MO3BO- |
JAIOHIME COKPaTHTh JI0 MHHHMYMAa NPOCTOH aBTOTPaHCHOp-
Ta noj BHrpyskoil. Oanako mMpH MHOTOKPaTHEIX Neperpysa-
Kax TpyO ynobuee npHMenarh KOHTedHepol (MAKeTHh ), pas-
JHUAlOIHecs N0 CBoeMy Ha3Ha4YeHHIO, €MKOCTH, KOHCTPYK-
uad B T. A. (puc. 15). Manule KoHTeifiHepLl Becom OpyTTO 10
40—50 g2, emxoctbio 10 20—30 TpyG AHaMeTpPOM 5 €M, KO-
Topble MOTYT ObITh ACPCBAHHBIMH H METAJNJIHYECKHMH, MHO=
FOKPATHOTO H Pa30BOrO MOJB3OBAHMS, MpPeIHA3HAUCHLI LIS

Puc. 15. Kontefineps aas ApeHamHux Tpyo:

i — Aepeno-MeTananueckufl, neyxpaasuft (PPT): 6 — pnepessunnfi  ABYXPAANL

(Jduronckan CCP, Poxaft): a — METAAANYECKHE  ARYXPAARLIA, Ha K

{JMatHHHIaM); 2 — setaaandeckuit AByXpAANKA; J — MeTAANHYECKHA ABYXPAANLL

Ha anise, Gucrpopasrpysanuuica (JMatHHHIaM): & — merananueckni oaHopams
it (Jerouckan CCP, Asepe).

neperpyskn Bpyunyio. Mansie xouteiHepbl 0ObLIMHO HCMOJb-
3YIOT B KauecTBe TeXHOJOrHYECKOH Taphl, HX HAIOJIHAIOT
TpyOKaMH Ha NpHOOLEKTHOM CKJajie H pa3possiT 3aTeM Mo
TpaccaM. Menons3oBanne Majbix KOHTEHHEpPOB CBA3AHO €O
AHAUHTENBHBIMH 3aTpaTaMH TPYyJAa Ha HX 3anoJiHenHe H ne

perpysky, a TaKk)ke ¢ 3aTpaTaMH MaTepHaJOB Ha H3roTOB-
nenne. Ilostomy oHi, XOTA H TMO3BOJSIOT HECKOJIBKO CHH-
anTh notepi TpyGOK H YCKOPHTH MOTPY304HO-Pasrpy30uHbl

pafoThl, He HALIHM TOKa MHPOKOTO pacnpocTpaHenHs Hi
I lalei crpane, nn sa pybemon.




Boasiiee pacnpocTpasenne noJayunan konreiuepu (na-
KoiW) apenaxnbix Tpy6 secom cbime 200—300 ke, paccun-
FUlILe  Ha NPHMEHCHHE NOABEMHbIX MeXaHH3MoB. Takue
AUPOINHNLIC HIH METAJIHYECKHEe KOHTeHHepbI MOryT OGBIT
MIOIOKPATHOTO 1 pa3oBoro noab3oBanuda. Kak mpasmio,
WPy IiWe KonTeinepsl npefnasHavenul I8 A0CTaBKH TpyD
Wi obnekru. Tlpn onpepenesHn ux rabaputos u eMKOCTIH
WERONT OOLIYHO H3 BO3MOMKHOCTCH MPHMEHAEMBIX NMOABLEM-
WX 1 TPANCHOPTHBIX CPeJICTB.

B Jluropckoit CCP paspaboranst u ¢ 1965 r. mmupoko

NPNUMENAIOTCS KOnTeflHepsl, COCTOsILHE H3 JIepeRsinHoro
NOMLONA, CLEMHBIX  GOPTOB M MeTaJNHYecKOH O0OBS3KH
pue, 16, 6). T'abaputs xontehnepa 1,33X1,0X0,7 M, Bec
pyrro 800 ke, TpyOkn B HHX YKAQALIBAIOT JABYXPAAHBIM
wrnbeaem, Ilo pannwim  Pokxaiickoro saBoja ApeHamHLIX
1py6 (Jlnrosckan CCP), koutelinep cTOHT 4 pyGas H Bbi-
Aepicinaer 26 UMKAOB, A8 €ro H3roToBAeHHs Tpebyercs
008 a* apesecnnst 1 0,75 M X03AACTBEHHON LEMH.

PMKkoeTs KouTellHepa W aMOPTH3aIHOHHBIE pacXoibl,
IpUxoAIecss Ha oiHy TPYOKY, 3aBHCAT OT AHaMeTpa
Tpyh.

Hinmerp 1pyo, s 40 50 75 | 100 | 125 | 150 | 175 | 200
36

F inoer Kouten-| 740 | 528 | 286 170 | 104 | 78 | b4
Wepa, W,

Amoprisanionnse | 0,33 1 0,39 | 0,69 | 1,0011,42 2,05)3,06] 4,90
pACXOAM, Kon/wT.

Ha Pokaitckom 3aBofe npuMeHenHe KOHTEAHEPOB /a0
sionoMiio ceuiie 14 Thic. py6. 3a rojl, MO3BOJKJAO 3HAYM-
JOALIG COKPATHTL TIPOCTON JKEJIe3HOA0POKHLIX NaaTdopm
L NOrPYSKOA (BHITPY3KOH) M YNJOTHHTB MOTPY3Ky MOYTH
wn 30°% (¢ 14 no 18 7, na 20-tounyio naarpopmy).

Ha Asepckom saBofe apeHaXKHBIX TpPy6 (IcToOHCKan
CCP) cospan KouTefiHep JAPYroro THNa — METANIHYECKHI,
ganopsaimi (puc. 15, u 16). On cocrout u3 aByX GOKO-
Wi, BWOOAHEHHBIX H3 YTOJAKOBOro npoduis H CBA3AHHBLIX
crmmkamn, FaGapuri Konteftnepa 2,680,351,20 »m, Bec
0 e, wec ¢ Tpy6kamu 0,7-+0,8 7.

[lorpyska n BHCpY3Ka KoOHTeilHEpa OCYLLeCTBISETCS
KPANOM HAH aBTONOrPYSYHKOM, a €ro ONOpPOKHeHHE — OcC-

foucienmnem criek H paspefenHeM GOKOBHH B CTOPOHBIL
Hyaeas Tpy6 npu STOM OCTaeTcsi CTOATh HA 3eMae HJH
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HA NpeABAPHTENBIO NOACTABACHHON JBIKE, UTO, N0 34MBIC-
JIy KOHCTPYKTOPOB, NO3BOJAET OCTABHUTL €ro B TAKOM BHAEC
A5 XpaHeHHa Au00 TPaHCNOPTHPOBATHL HA JbDKE 110 00BEK-
ty. Onnako ycrofunsocTh wrabens, HMEOIEro OTHOWEHHE

h
BLICOTLI K IMHPpHHE _El_ == 43, HEJAOCTATOUHA KaK JAas8 npojgoa-

Pu¢. 16. Paarpyaka tpy06 B KoHuTeflnepax Aaepe:

Hﬁl‘[ll:j' = BPYYHYID: BHHIY -~ FHEAPONOIALREMHHEOM HA3 abToM