B.B. KOPEI];KMI/I
H.H. YYIIEUKUHA

DKCKABATOPBI
HA KAPBEPAX

KOHCTPYKIINM
SKCILTYATAIINA
PACYET

TEXHUKA

TOPHbBIX \]-/
PABOT




PEIAKIIMIOHHBIV

IIpeoceoamens
JIL.A. [TIYVYKOB

3am. npeocedamens

JIX. THTHC

Ynenwvl pedcosema

H.B. I[EMEHTBEB

AIl IMUTPHEB

5.A. KAPTO3HMA

A.B. KOPYAK

M.B. KYPJ/IEHA

B.U. OCHIIOB

B.JI. IIETPOB

3.M. COKOJIOB

K.H. TPYBELIKO¥

B.A. YAHTYPHA

EN. HNIEMAKHH

COBET

npesudenm MITYY,
yn.-xkopp. PAH

oupexmop

Hzoamenbcmea MITY

akademux PAEH
akaoemux PAEH

akaoemux PAEH

akademux MAH BIII

akaoemux PAH

axkaoemux PAH

akademux MAH BIII

akadoemux MAH BIII

akaoemux PAH
akaoemux PAH

akaoemux PAH




TEXHUKA OTKPBITBIX TOPHBIX PALOT

B.C. KBATMHV3E
10.A. AHTOHOB
B.5. KOPELIKIM
H.H. YYIIEMKVHA

DKCKABATOPDBI

HA KAPBEPAX

KOHCTPYKIIU
DKCILTYATAIIVA
PACYET

Monyweno Yuebno-memoouueckum ooveounenuem

8y306 Poccuiickoit Dedepayuu no o6pazoeanuro

6 obnacmu 20pH0o20 Oena 6 Kauecmee yuebH020 nocodbun
01 cmy0eHmog gbicuLux yuebHbIx 3a6edenuil,
obyuarowguxca no cneyuansnocmu «Omkpsimeole 20pHble
pabomul» nanpaenenusn noozomoexu «Il'opnoe deno»

u no cneyuanvrnocmu «I'oprsle mawunsl u 06opyoosanue»
Hanpaenenun noozomoeku «Texnonozuueckue Mauwtursl

u obopyoosanue»

AN

=
I’VIOCKBA
«.I‘OPHASI KHMUTA»

U3TATEJIBCTBO MOCKOBCKOIO
i‘OCYIIAPCTBEHHOI‘O TOPHOI'O YHUBEPCUTETA

2009




YK 621.879:622.271.4

BBK

K32

38.623
K 32

Knuza coomeemcmeyem «luzuenuveckum mpebGoBaAHUSIM K U30AHUAM KHUMICHLIM ONs
e3pocavix. CanlluH 1.2.1253—03», ymeepowcoennvim I1aéneim 2ocyoapcmeentvim canu-
maphoim epavom Poccuu 30 mapma 2003 2. (OCT 29.124—94). Canumapno-3nudemuo-
nozuneckoe 3axmouenue PedepanvHol crysxchvl no HA030py 6 cghepe 3awume: npae no-
mpebumeneti Ne 77.99.60.953./1.008501.07.07

Okcnepmusa nposedena Yuebno-memoouseckum oGveOuHeHuem 6blCuux yuebnolx 3a6e-
Odenuil Poccuiickoii Dedepayuu no obpazosanuio 6 obracmu 20pHozo dena (nucemo Ne
51-93/6 om 21.10.2008 .)

Peuenzenmei:

e yn.-kopp. PAH A.@. Cagponos (npeaceparens npesuanyma SIKyTCKOro Hay4HOro
ueHTpa Cubupckoro oraenenns PAH);

. u-pP'Ei(ll;. Hayk, npod. B.JI. I'epuxe (MHCTHTYT yria M yrinexuMud CuGHpckoro otaene-
HUA

Ksaruuuase B.C., Auronos I0.A., Kopeuxnii B.b., Uyneiiknna H.H.

OKckaBaTopH! Ha Kapbepax. KoHCTpyKuMy, SKCIUTyaTanus, pacyer:
Yyebnoe nocobue. — M.: U3narensctBo «['opHas kHura», U3parens-
cTBO MOCKOBCKOrO TOCYIapCTBEHHOTO TOPHOTO YHHMBEPCHTETa. —
2009. — 409 c.

ISBN 978-5-98672-113-2 (8 nep.)

ISBN 978-5-7418-0558-9

PaCCMOTpeHbI THUIBI 3KCKaBaTOPOB, MPUMEHAEMBIX Ha OTKPBITBIX MOPHBIX
pa60Tax, HX XapaKTCPHUCTHKH, yCTpOl‘;lCTBO, KOHCTPYKTUBHOE€ HCIOJIHEHHUE Y3-
JIOB U OCHOBHBIC ITOJIOXKEHHUA 10 IKCIUTyaTallMd MallWH Ha Kapbepax (o6nacn,
NPUMCHEHHUA, MOHTAX, OpraHu3anus paGOTbl, CHUCTEMA TEXHHYECCKOIro o6cny-
KHBAHHSA M PEMOHTA, ONepalUi TEXHUYECCKOro chny)quaHm, NPUMECHsEMbBIC
CMAa304HbIC MaTepPlaJ'lbl), anBCIleHLI IKCIUTyaTallHOHHBIE pacyeTbl, a TAaKKe
PacHeThl y3JI0B U CUCTEM IKCKABaTOpPOB, neraneit MaulruH, MEpbI 6Ge3onacHOCTH
TIPH IKCIUTYaTallu¥ 3KCKaBaTOPOB.

JUns cTyneHToB BhICIIMX y4eOHBIX 3aBefieHHi, 00y4alolMXCa N0 CHELH-
anbHOCTH «OTKpBIThIE TOpHBle paGOTbI» HanpasjieHUsA MMOArOTOBKH «[OpHOE
AEN0» YU 10 CNeUHaibHOCTH «FOPHLIC MallWHBbI H oﬁopynosaﬂue» HarnpasJjICHHUA
TIOArOTOBKH «TEXHONOrHYeckHe MamuHbl W 0BopynoBaHHe». Moxer ObITh
NOJIE3HO HHXKCHEPHO-TCXHHYCCKUM, Hay4YHbIM paGOTHHKaM ﬂpeﬂﬂpHﬂTlflﬁ, CBA-
3aHHBIX ¢ MPOEKTHPOBAHHEM, H3TOTOBJIIEHHEM H 3KcnnyaTauue|?'1 3KCKaBaTOpOB
Ha Kapbepax.

YK 621.879:622.271.4
BBK 38.623

ISBN 978-5-98672-113-2 © B.C. Karunnnse, FO.A. AHTOHOB,
ISBN 978-5-7418-0558-9 B.b. Kopenxkwii, H.H. Uyneiikuna, 2009

© UsparensctBo «"opHas kHura», 2009
© Wznparenscteo MITY, 2009

© [uzaitd kauru. Usparenscreo MITY,
2009



BBEJEHUE

[Ipn pa3paboTke MECTOPOXKAECHHH MOJNE3HBIX MCKOMAEMBIX OT-
KPBITBIM CIIOCOOOM BBIEMOYHO-TIOTPY304HbI€ PabOTHI SBIAIOTCSA OJ-
HUM U3 OCHOBHBIX NPOM3BOJACTBEHHBIX MPOLECCOB, 3 MALIMHBI, BBI-
TIOJIHSIOIIHE 3TH paboThl, — BEAYLIMMH MallMHAMH KOMILUIEKCOB Me-
xaHu3auuH. Ha OoTKpBITBIX TOpHBIX paboTax mpu pa3paboTKe MpaKTH-
YECKHM BCEX BHAOB MOJIE3HBIX MCKOMAEMBIX [UIS NMPOU3BOJCTBA BbI-
€MOYHO-TIOrpy304HbIX paboT Haubojbllee pacrpoCTPaHEHUE MOy-
YHJIA OJJTHOKOBIIOBBIE H MHOTOKOBILIOBBIE KapbepHbIE IKCKaBaTOPHI.

YcnoBust paboThl 9KCKaBaTOPOB Ha KapbepaX OTHOCATCS K pa3-
psny moBOJNBHO TshKenbIX. Hanbonbuiee BIMSAHME HA MX JKCIUTyaTa-
IIHOHHBIE MOKA3aTENN OKa3bIBalOT FOPHO-T€0JIOTHYECKHE, TOPHO-TEX-
HHYECKHE W TNOTrOJHO-KJIMMAaTH4YECKHE YCIOBHS (TEXHOJOTMYECKHUE
CBOWCTBA TIOPHBIX MOPOJ, aTMOC(HEPHbIE OCAIKH, TEMIEPATYPHBIH
PEXHM, 3aMblJIEHHOCTh, 3HAYUTENbHBIE HArpy3Kd M Jp.), KOTOpbIE
ONPENENAIOT MPOU3BOAUTENILHOCTh MALlIMH, MX HAJEKHOCTh U 3aTpa-
TBI Ha 3KCIUTyaTaLMIO.

Pa3sBuTHe OTKPHITHIX TOPHBIX paboT B HACTOSILEE BPEMS OCYLIE-
CTBJISETCS 32 CYET yBENMYEHHs ITyOHHBI pa3paboTok M K03 dHLH-
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€HTa BCKPBILIM Ha ACHCTBYIONIMX MPEANPUATHAX, YTO MpPENOINpene-
JISIET MPUMEHEHUE TOPHOrO0 M TOPHO-TPAHCHOPTHOrO 000pyNOBaHHUS
0O0JIBIION €IMHUYHOM MOIIIHOCTH.

OnbIT 3KCIUTyaTallMy 9KCKaBaTOPOB Ha Kapbepax B Pa3/IMYHbIX
KJIMMaTHYECKUX 30HaX IMOKAa3bIBAET, YTO KO3(PPULMEHT HCIOIb30BaA-
HUsl MaluH He npesbimaet 0,35+0,51, uro 0OBACHAETCS KaK HEOO0C-
TaTOYHOH HAJEXHOCTBIO CAMUX MAILIUH, TAK U HECOOTBETCTBHEM YC-
JIOBUSIM 3KCIUTyaTaluH.

CoBepIeHCTBOBaHHE KOHCTPYKLMH KapbepHBIX JKCKaBaTOPOB
CBSI3aHO C YBEJIMYEHHUEM BMECTHMOCTH KOBIIA, MOBBIIIEHHUEM 3KC-
IUTyaTalMIOHHOW HaJIeXHOCTH U CO3[JaHWeM MalluH ucnonHeHus XJI
JUI 3KCIUTyaTallMy B 30HaX XOJOAHOIO KJIMMaTa NpH HU3KUX TEMIIE-
partypax no — 60 °C.

[IprMeHeHHe MOIIHBIX BBICOKONPOU3BOAMTEIbHBIX JKCKAaBaTO-
POB U TOCTOSTHHOE YCJIOXKHEHHE MX KOHCTPYKIMHU TpeOyroT obecne-
YEHHsS] COOTBETCTBUS OCHOBHBIX KOHCTPYKTHUBHBIX [apamMeTpoOB Ma-
IIMH YCJIOBHSIM JKCIUTyaTalllu.
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