MHUHUCTEPCTBO ObPA3SOBAHU 1 HAYKH YKPAUHbBI
JOHEIIKMU HAIIMOHAJIBHHBIN TEXHUYECKUHU YHUBEPCUTET
HHCTUTYT I'OPHOT'O JEJIA U I'EOJIOTHA

Kadenpa: «Cmpoumensvcmeo wiaxm u no03eMHBIX COOPYIHCEHUT)

METOINYECKHUE YKA3AHUSA

K CAaMOCTOSITEIBHOM paboTe Mol KOHTPOJIEM MIpenojaBaTes Mo
JucnurirHe "PeKOHCTPYKIUSI TOPHBIX MPeANPUsTHIH"

JIOHELIK 2013

MHUHUCTEPCTBO ObPA3SOBAHUS 1 HAYKH YKPANHbBI
JOHEIIKMU HAIIMOHAJIBHHBIN TEXHUYECKUU YHUBEPCUTET
HHCTUTYT I'OPHOT O JEJIA U I'EOJIOTHA

Kadenpa: «Cmpoumenscmeo wiaxm u no03eMHbIX COOPYIHCEHUT»

METOINYECKHUE YKA3AHUSA

K CaMOCTOSITEIbHOM paboTe Mol KOHTPOJIEM MIPenoaBaTes Mo
JUCUUIUIMHE « PEKOHCTPYKIMSA TOPHBIX NPeANPHATHIN

(1 cTymeHTOB OYHOH 1 3a04HOM (opM 00yuenus crenuanbaocTH 6.05030102 «[llaxTHOE
¥ TIOA3EMHOE CTPOUTEIBECTBO» M PYTUX TOPHBIX CIEIHAIBEHOCTEH)

Paccmotpeno

Ha 3acelaHuu Kadeapsl
«CTpOHTENBLCTBO MIAXT U
MOJ3EMHBIX COOPYKEHUID»
IIporokon Ne 1

2 cenrsi6ps 2013r.

Y TBepKIEHO:

y4eOHO- U31aTEHLCKIM COBETOM
HouHTY

IIporokon Ne 4

4 oxTs16psa 2013r.
Perucrparnmonnsnii Ne 210



YK 622.012.004.69:

Meroauueckne yka3aHMs K  BBIOJIHEHUIO JIOMAllHEW  pPacyeTHO-
rpaguueckoil paboThI 10 Kypcy "PeKOHCTpYKLHUs TOPHBIX mpeanpustui” /
Cocr.: B.®. ®opmoc, C.B. bopmiesckuit, -loneux: JonHTY, 2014. 20 c.

Janbl o0mue yka3aHHsl K TEKCTOBOH M Ipa)MuecKod yacTsaM J0-
MalIHel pacueTHo-rpaduueckoi paboTel. OmucaHa CTPYKTypa M HOPSIOK
3aIUTHl JAHHOW PaOOTEHL.

Meronuueckue ykazaHUsl TpenHa3HaueHbl IS CTYICHTOB BCEX
¢dopm obOyuenust cnennanbpHocTeil: 6.05030102 "llaxTHOoe M mom3eMHOE
CTPOMUTEIBLCTBO".

CocraBuTenu: B.®. ®opmoc, not. K.T.H.,
C.B. BopuieBckutii, npod., 1.T.H.,

Penenzent: C.B. llogkomnaes, npod., A.T.H.,

OTBETCTBEHHBIN 32 BBHIMTYCK: H.P. UleBmno., mpod., 1.T.H.

Oo0mmue ykazanust

Y4eOHBIM TJTAHOM B Kypce ‘“‘PeKOHCTPYKLMS TOPHBIX MPEANPHUITAN ™ IS
CTyIeHToB cnenuansHocTy 6.05030102 mpeaycmaTpuBaercst 1 yac MHAUBH-
IOyaJIbHBIX 3aHATUH U 2 Yaca caMOCTOSTENBHONW pabOThl B HEAETIO.

CryneHTam il CaMOCTOSITETIbHOM palOThl BBIAAETCSA 3aJaHue C yKasza-
HHEM CPOKOB HX BBIITOJTHEHHUS.

3amaHus CTYACHTHI BHIOTHSIOT JoMa Wid B Onbinoreke. Ha 3ansaTusix B
COOTBETCTBHHM C PACIHUCAHHEM IIPENOAABATEND MPOBOJUT KOHCYJIBTALUU U
00CyXJaeT B IPUCYTCTBUHU BCEH TPYIIIBI BHIIOITHEHHBIE 3a0aHNUs.

Meronuka BBIIOTHEHUS 3a1aHUs OyAeT n3NaraTbcs Ha JEKIUIX.

Bcero no kypcy “PekoHCTpyKIus TOpHBIX NPEANPUATHI” IpeayCcMaTpU-
BaeTCs MIECTh 3a/laHNi, B KaXKI0M 3aJaHuu 1o 20 BapHaHTOB C TaKUM pac-
YEeTOM, YTOOBI KaXKJIBIH CTYJEHT MOIYyYHI HHANBUAYaJIbHOE 3alaHHeE.

®dopma mpoBeAeHHs CaMOCTOSTEbHON padoThl cTyneHTOB. OleHKa 3Ha-
HUH.

Kaxxnplit cTyeHT B COOTBETCTBUU C MOATOTOBIEHHBIM Pa3AaTOUYHBIM Ma-
TEpUaJIOM IOJy4aeT 3aJaHue - 10 PEaJbHOW IIaxTe NOKEH BHIOpaTh U
000CHOBATh CXEMBI BCKPBITHA IIAXTHOTO TOJIS, YIIIyOKH CTBOJIOB IIPH pe-
KOHCTPYKIIMM MIAXT, BBIOpATh NperOXpaHUTEIbHbIE YCTPOWCTBA MPH yI-
JTyOKe CTBOJIOB M PACCUMTATh UX MPOYHOCTH, BEIOPATH TOPHOIIPOXOIIECKOE
o0opymoBaHHE Il YIIIYOKH CTBOJIOB, PACCUUTATh TEXHOJOTHYECKHE MPO-
LIECCHI, COCTaBUTh TPaUKU OpraHu3aluu padoT.

O BBINOJHEHHOM 33/JaHUU CTYAEHT OTUHUTHIBACTCA B JHU U Yachl, Mpea-
Ha3HAuCHHbIE IJISI CaMOCTOATENbHOM paboThl. Ilockonmbky Ha camoCTOs-
TENBHYI0 paboTy CTYIEHTOB IO JAHHOMY Kypcy OoTBeleHo 14 dacos, Ha Ka-
JKIOM 3aHATHH JOJKHBI OTYMTHIBATECS 3-4 cTynaeHTa. OCTanbHBIE CTYAEH-
TBI YYaCTBYIOT B OOCYXIEHHMH Pa3palOTOK. 3aHSATHS MPOBOASATCS MOA PY-
KOBOJICTBOM ITPETIOAaBATENS.

OTuuTHIBasICh, CTyJEHT IOJDKEH UMETh 3aIMCKy ¢ OOOCHOBAaHMEM M pac-
YyeTaMH, JEMOHCTPAIIMOHHBIMU YEPTEXaMH WIIM PUCYHKAMH.

K xoHIy cemecTpa mepen 3K3aMEHOM, CTYAEHT IpPEJCTaBIsAET Mpernoaa-
BAaTEJIO MOJTHOCTBIO OPOPMIICHHBIE MATEPUAIIBI.

3amaHue OLIEHUBAETCS 110 ISITH OANBbHON CHCTEME.

OneHkH 3a BBIOJHEHHBIE 33JaHHUsI YUUTHIBAIOTCS B MEKCECCHOHHOM
KOHTpOJIE U Ha IK3aMEHE.



1 PexoHCTPYKIMS TOPHBIX NPeANPUATHI
1.1 OO0mue cBeAeHHs] MO PEKOHCTPYKIMH TOPHBIX NpeINpHSITHIA.
BcekpeITHE HOBBIX TOPH30HTOB
3AJAHHE 1

BriOpath 1 000CHOBaTh CXeMy BCKPBITHS MIAXTHI IPH PEKOHCTPYKIUH,
OIHCATh CXEMY BCKPBITHSA, YKa3aTh €€ MPEUMYIIECTBA U HETOCTATKU.

Hcxonnsle naHHEIE:

[axTa, moanexamas peKOHCTPYKIMH, OblIa IIOCTPOEHA AJIsl OTPadoT-
KA BEPXHHX TOPU30HTOB. BcnencTBue MHOronerHed paOOTHI MIAXTEHI,
YBENMUYEHHsI TJIyOMHBI TOPHBIX PaOOT CHU3WIACH MOIIHOCTH LIAXTHI,
YXYOIIWINCh TEXHUKO-DKOHOMUYECKUE TMOKa3aTean ee paborel. B pe-
3ylbTaTe€ MPOBEAECHHOIO TEXHUUYECKOrO0 aHaJIW3a YCTAHOBJEHO, YTO OC-
HOBHBIM “y3KMM~ MECTOM IIaXThl, IPUBEALINM K YXYALICHUIO PaOOTHI
IIaXThl, IBJSETCS TOA3EMHBIN TPAaHCIIOPT.

Kpym - K03 GHULUEHT TEXHUYECKOIO YPOBHS IIAXThI;

Q - IpOMBINUIEHHBIE 3aMAaChl YT, MJH. T;

A, - CyTOUYHAsI HAaTpy3Ka Ha 3a00i, T;

Tabmmna 1.1

1 2 3 4 5 6 7

Kreym | 0.7 0.6 0.5 0.4 0.4 0.5 0.6

Q 210 | 270 | 310 | 420 340 230 410

Ao3 500 | 650 | 710 | 920 800 920 740

IIponomxenue Tabnume 1.1

8 9 10 11 12 13 14

Kreym | 0.7 0.7 0.6 0.5 0.6 0.7 0.5

Q 275 | 420 | 390 | 245 420 455 243

Ao3 690 | 850 | 760 | 910 | 1000 940 830

IIpogomxenue Tabnue 1.1

15 16 17 18 19 20

Kreym | 0.5 0.6 0.7 0.6 0.5 0.4

Q 390 340 200 470 395 240

Ao3 900 890 1200 680 780 880

1.2 IIpumep BoIOTHeHN s 3agaHus 1

UcxonHble nanHble: maxTa ObUla MOCTpOeHa AJsl OTpabOTKU BEPXHUX
TOPU30HTOB.

BcenencrBue MHOroNIETHEH pabOTHI, YBEMMUEHHsI TIyOHHBI PadOT CHU-
3unachk MoHOCTh (Q) maxTsl, yxyamunucs TOIl. OcHoBHOE y3K0€ MECTO -
BeHTW IALMA. VicxonHas cxeMa BCKpPBITHS NpUBEeHa Ha pucyHke 1.1 ¢ yka-
3aHHUEM TIyOWHBI BeICHUS padoT.
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Pucynok 1.1- McxongHast cxema BCKpPBITHSL:
1 — KJIeTeBoM CTBOII,
2 — CKUIIOBOM CTBOI,
3 — OKOJIOCTBOJBHBIN ABOp ropu3oHTa 300 M,
4,5,6—COOTBETCTBEHHO BBIPA0OTKH, Pa3padaThIBAIONIHE TIACTHI 11,1y, 15.

[lpu yBenmnuenun rayounsl pador o 500 M BcieacTBue OONBIION
NPOTSHKEHHOCTH BHIPAOOTOK, OrPAaHUYEHHOT'O YKCIIa CTBOJIOB 3HAUUTENb-
HO yXYJIIMJIOCH MPOBETpUBaHKE MaxThl. KpoMe Toro, Havano pa3zpaboT-
KU TU1acTa 3 mpeaBapuTensHo pazpaboTanHoro mactamu Lin 1, yBenmun-
JI0 MOTPeOHOCTh B KOJIMYECTBE BO3AyXa. DKCIUTyaTalusl IIaXThl MO Cy-
HIECTBYIOIIEH cXeMe MpHUBENa K OrPAaHHYCHUIO JOOBIYH YISl o (haKkTopy
NPOBETPUBAHUS, YXYALICHUIO YCIOBUM Tpyda. [anpHelmas skcmyara-
IUS TI0 ATOW CXEMe MPUBEAET K TOMY, YTO BBHJY IJIOXOTO MPOBETPHUBA-
HUS 100bIYa CHU3UTCS JO MHHHMYMa, 9KCIUTyaTalys IaxXThl CTaHEeT He-
a¢dexTrBHON. OYEBUAHO, YTO PEKOHCTPYKLHUS AAHHOW INAXTHI MOXKET
NPUBECTH HE TOJIBKO K BOCCTAHOBJICHUIO MPOEKTHON MOIIHOCTH IIAXTHI,
HO U K YBEJIMUYEHHIO 00bEMOB pabOT. DTO OOBSICHSIETCS TEM, YTO MOKHO
OTKpPBIBaTh HOBBIE JIaBBI Cpa3y Ha Tpex Imiactax. K 1ocToMHCTBaM MmIaxThl
OTHOCHUTCS TO, YTO, OHa KOHBEHEPU3UPOBaHa, YTO, BEPOSTHO, CHU3UT 3a-
TPYIHEHHS B pPELICHUH MPoOIeMbl TpaHCIIOPTA.



PekoHCTpyKIMIO NaHHOW HIAXThHl CIEAYET MPOU3BOJUTH IOATAIHO.
BHavane B cpeaHell yacTH maxXTHOrO Mojsi OyneT mpoBeleHa BO3AYXO-
MOJAIONIAsl CKBAXMHA AUaMeTpoM 5.6 M. CKBa)kHHa MPOBOJUTCS A0 IITy-
ounbl 600 M 1 obecriednBaeT MPOBETPUBAHKE BHIPAOOTOK Ha TUIacTax |, u
l,. BeipaboTku Ha mutacte l; mMpoBETPHUBAIOTCS C OCHOBHOIO ILIACTOBOTO
cTBosa. B mocnencTBue B 3anagHON 4acTH MIAXTHOTO MOJs OyayT MpoBe-
JIeHbl CKMIIOBOW M KJIETEBOM CTBOJIBI JJIs BEHTUIISALUM HUKHHUX TOPU30H-
ToB. B 3TOM cityuae BO3myxomofaromasi CKBaXHHa OYAET CITyKHUTb LIS
npoBerpuBaHus miacta l;. KiereBol u CkumoBol (3amajHbIi) CTBOJBI
OyAyT UCTONB30BaThCs AJsl BBLAAYH MOJIE3HOTO UCKOMAEMOro, JOCTaBKH
MaTepuajoB. B 3anmanHoil yacTu OyAeT COOpPYXEH HOBBI OKOJIOCTBOJb-
HBIH 1BOp. Bosmyxomonaromasi ckBaxkuHa OyJeT BCKPBIBaTh IUIACTHI, U
COEUHATHCS C HUMH TOJIEBBIM KBepiarom. K mocTromHcTBamM JaHHON
CXEMBI OTHOCSATCS IOATAMMHOCTh COOPYKEHUS, BOZMOXHOCTD YBEINYEHUS
JOOBIYM YIIIs, COBEPIICHCTBOBAHME CXEMBl BeHTHWIIMH. HemoctaTku —
COOpYXeHHE 0OJBIIOr0 YHCIIa HOBBIX BEIPAOOTOK.

Cxema BCKpBITHS ITPU PEKOHCTPYKIUU — PUCYHOK 1.2.
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Pucynok 1.2 - Cxema BCKpBITHS TPU PEKOHCTPYKIHUH. BrIipabGoTkH,
MIpOBEAEHHBIE HA | U 2 3Tale peKOHCTPYKLIHH.
1. 1eHTpanbHBIE CTBOJEI,
MepBOHAYAJIbHBINA OKOJIOCTBOJIBHBIN ABOD,
BO3AYXONOJAIOMIasl CKBa)KHHA,
KBepILLIar,
3amnaHble CABOCHHBIE CTBOJEI,
3amnaHblii OKOJIOCTBOJIBHBINA IBOP,
BBIpa0OTKH, IpeTHa3HAUYCHHBIE AJIs1 pa3paOOTKH IJIaCTOB.

Nk wh

1.5 Yrury06ka BepTHKAJIBHBIX CTBOJIOB.
3AJJTAHME 2

BriOpate 1 000cHOBATH cXeMy YIiTyOKH CTBOJA, OMHMCATH TEXHOJO-
THIO BBI6paHHOﬁ CXCMBbI, YKa34aTh €€ NPCUMYIICCTBA U HEAOCTATKHU.
Tabmuna 1.2
B yriny0nsieMoM cTBOIIE MMEETCs CBOOOIHOE OTIEICHHIE

Nemap | 1 2 3 4 5 6 7 8

H,m | 550 | 610 | 740 | 890 | 450 | 320 | 270 | 345
[Iponomkenue Tabmuusl 1.2
B yrny0nsieMoM cTBOJIE HET CBOOOAHBIX OTAEIECHUH
Nogap | 9 10 | 11 12 13 14 15 16

H,m | 800 | 920 | 102 | 125 | 700 | 750 | 680 850
0 0

Jlnsg BapuanTos 17.19:
lopu3oHT, Ha KOTOPBIH YrayOJiseTcs CTBOJN, K Hadany paboTr mo
yriryOKe IponeH.

Jlnsg sapuanTos 18.20:
lopu3oHT, Ha KOTOPBIN yrayOyiseTcss CTBOJN, K Hadany paboT mo
yrayOKe mpoiiieH, yriyOka MPOU3BOAUTCS MO KPEIKUM TTOPOIAM.

1.6 Ilpumep BbINOTHEHNS 3a7aHUA 2

HcxonHble naHHbIe: TepBOHAaYaNbHas ryOuHa ctBona 750 M, ropu-
30HT, 4O KOTOpPOro IUIaHUpYyeTcsl yrayouts ctBon (rmybomna 900 M) yxe
MIPOMIEH.

Cy1ecTBYIOT ClIeAYIOMME BUBI YIIIyOKH CTBOMA!
I. YrmyOka cTBONa cBEpXY BHHU3 C Pa3rpy3Koi 0aapH Ha 3eMHON TOBEpX-
HOCTH.
II. Yrny6na cBepxXy BHU3 C pa3rpy3Koil MOPOAbI Ha paboueM rOpHU30HTE.
[I. Yray6na cBepxXy BHU3 C pa3rpy3KOi MOPOABI HA CIIEHHAIbHO YIiTyO-
JIEHHOM TOpU30HTE.
IV. KomOuHupoOBaHHas cXeMa yriyOKH.
V. YrnyOka cBepxy BHH3.
CornacHo [2] cxema | nienecoobpa3Ha npu yriryOke CTBOJIOB TTyOHMHOH 110
500 m.

B npotuBHOM ciyyae cIMIIKOM OoJblasi ATHHA 0aIbeBOro MogbeMa
3aTpyaHSAET paboTy CTallMOHAPHOTO MOAbeMa, MO0 Tpedyer ero MmoIHOU
OCTaHOBKH M BPEMEHHOT'O IEMOHTaXa.

[To cxeme V He nMeercsi JOCTATOYHOIO KOJIMYECTBA HapaOOTOK B
YUCTO MPAKTUYECKOM IUIaHE. XOTSA B JAHHBIX YCIOBHSX B CBS3H C UMEIO-



IIMMCS HUKHUM TOPU30HTOM JIaHHBIN crioco0 BrioiHe mpuemieM. Cxemsr 11
u Il co3maroT HEKOTOpPEIE TPYJHOCTH C COOPYKEHHEM KOIPOBBIX BBIPa0O-
TOK, YCTPOHCTBOM U 00OpYAOBaHUEM BEHTHIISAIIUU U BOMOOTIINBA. CIIOXKHO-
CTH BO3HUKAIOT M C MOTPY3KO# moponasl. Heo0XomuMo B CTBOJIE COOPYIUTH
pasrpy304HOE YCTPOWCTBO, MO0 COOPYAMTH HOBBIA Pa3rpy304HBIN TOpH-
30HT. Bce 3TO MPUBOMUT K YMEHBIICHUIO MPOU3BOJUTEIBLHOCTH, JTHOO K
MOJIHOM OCTaHOBKE CTAllMOHAPHOI'O MOIbEMA.

OdeBUTHO, YTO B JAHHBIX YCIOBHUSAX HanOonee mpuemieMsl [V u V. cxemsl.
Ho u3 stux aByx cxem npeanoututenasHee Bee xe [V. OHna mpolie B TEXHO-
jJoruyeckoM oTHomeHuu. CorjacHo [2] 3Ta cxema MMeeT 00jiec BBEICOKHE
noka3zatenu (ckopoctHeie). Kpome Toro, mpu padore 1mo JaHHOU cxeMme Mo-
BBIIIIACTCS O€30MaCHOCTh TPYJIa, CHUKAETCS PUCK TpaBMaTH3Ma U HecyacT-
HBIX cinyyaeB. JlaHHas cxema mpuBeAcHa Ha pucyHke 4. B ganHom ciydae
MO/ThbEMHAsI MAIIIHA PACIIONIOKEHA Ha paboueM rOpU30HTE.

nDﬂkEHHﬂH npenoxpaHuyTe
HawuxHa N NbBHLIA NONOK
GansLeeoe E]
oTAEneHUe IIIIII%
ITIIII
noagecHoM
nonoek
onany6ka
rezeHk
e
BAroHeTKa
! — A

Pucynok 1.4 - Cxema yriayOku cTBOIa KOMOMHHPOBAHHBIM CIIOCOOOM.

YrayOka cTBoNa MO 3TOW cXeMe MPOU3BOAMTCA B 1Ba 3Tana. CHa-
yasia CHU3Y BBEPX B LIEHTPE YIIyOJIIeMOro CTBOJA MPOXOASAT BOCCTAIONIYIO
BEIpabOTKY (Te€3€HK). 3aTeM CBEpXy BHU3 MPOU3BOMAT pacIIMPEHHE CTBOJA

Ha TIOJTHOE CEYeHHe, IPHU 3TOM B30pBaHHas MOPOJA MO BOCCTAIOIIEH
BBIpa0OTKE CITYCKAaeTCsl BHM3 Ha HOBBIM TOPU30HT, TA€ U IPY3UTCSA B Baro-
HeTku. s cnycka v moabema Jioed, o0opyJoBaHUsl U MaTepHUajioB B yI-
JTyOOUHYI0 YacTh CTBOJA MPH PAaCHIMPEHUHM BOCCTAloOIIEH BBIpaOOTKH (Te-
3€HKa) J10 TMOJTHOI'0 CEUEHHsI CTBOJa 000pyayeTcs: 0qHO-0aeiHBIN BCIIOMO-
raTeNbHBIA TTOABEM.

JocTonHcTBa paccMaTpuBaeMoro crnocooa:

- M3 MPOXOAYECKOr0 LUKJIA UCKIIOYAETCS TPYAOEMKas ONepanus -

yOOpKa MopoJIbL;

- HaJu4yhe MAOMOJHUTEIBHOW IJIOCKOCTH OOHA)KEHHs IO3BOJISET

YMEHBIINTHh 4ucao mmypoB Ha 20-25 % wm yBemmunts KHUII no

0,95-1,0 a Takxe ymMeHbIIUTE pacxof BB;

- HET HeoOXOJMMOCTH B BOJOOTIIMBE HACOCAMU M3 320051 CTBOJA;

- ymporaeTcs BeHTHIISIHS (32 cyeT OOLIeIaxTHOM IEPECcCH );

- TIOBBIIIAETCS 0€30MacCHOCTh padoT; MOBBILIAIOTCS CKOPOCTH HEMO-

CPEACTBEHHO YTITYyOKH.

HemocraTkn: He0OX0OMMOCTh MPOU3BOIUTH AOMOJHUTEIBHYIO pa-
00Ty 10 TPOXOJIKE BOCCTAIOIIEH BBIPAOOTKH — re3€HKa; BOCCTAIOIIAs BBIpa-
0OTKa MPOBOAUTCS JIMIIb 1O YCTOWYMBBIM MOPOAM; HAJIMYKE B LIEHTPAIIb-
HBIX paifoHax JloHOacca OONMBIIOr0 KOMUYECTBA BHIOPOCOOMACHBIX TIACTOB,
BCKPBITHE KOTOPHIX BOCCTAIOIIEH BBIPaOOTKON ¢ mpuMeHeHueM BB cormac-
Ho [1b 0e3 AOMONHUTENBHBIX MEPOIIPUSATHI 3aIpeIIeHoO.

Ho B manHOoM cnyyae Boccraromue BeIpaOOTKU OYAyT TPOBOAUTHCS
kombaitHom ['KB. /5151 aTOro OypsT nepefoBylo CKBaxXuHy auamerpom 270
MM. Bo BTopoii ¢aze OypeHns mpou3BOAAT pacIIMpEHHE BOCCTAIONMIEH BbI-
paboTku Ha moJHOE ceueHue. Pacmmpenue BoccTaromeld BEIPaOOTKH MPo-
M3BOIAT C HIDKHEro ropu3onrta. OOImee BpeMsi MPOBEICHUSI BOCCTAIOLICH
BBIPaOOTKU:

T=ty+ 1/ 720 * V

rae t,,- BpeMs IMPOXOJKU KaMephl , MOHTaXa | JIeMOHTaka kombatina. Co-
raacHo [I] t;,= 0,6 mec;

1 - mmuHa BoccTaromie, 1=150 m;

V — cpenusis ckopocts Oypenns. CornacHo [1] V=1 m/4;

¢ - K03 (UIUEHT, YIUTHIBAIOIIUN BpeMsl YUCTOTO OYpPeHUS W paBHBIN
0,2 cornacuo [I].

T=0,6+150/720?0,2?1 = 1,64 mec;



OIHOBPEMEHHO C COOPYKEHUEM BOCCTAIOIIEH BBIPAOOTKOW TPOM3-
BOJHUTCSI COOPYKEHHE BCIIOMOTaTEbHBIX BEIPAOOTOK.

Coopyxaercd KaMmepa JUIsl pasMELIEHHs MOABEMHOM MaIIWHBL, B
CTBOJIE COOPYKAIOTCS MOJNKHU AJI pa3MelleHHs [KUBOB. Brliie 3Toro nojika
pa3MeIarTcs MpeJoXpaHUTENbHbIE TOJIKH.

[locne coopykeHusi BCIIOMOTaTENbHBIX BBIPA0OTOK BOCCTAIOMINX,
COOPYKAETCsl TEXHOMOTUYECKUM TONOK JyInHOM 20-25 M, B KOTOPOM MOH-
TUPYIOTCS CTAl{HOHAPHBIE TTOJIKH, IIKUBBI U MAJIbIe THXOXOAHBIC JIEOCIKH.

IIpn mpoxonke TEXHOIOTHYECKOr0 OTXO0/a pa3pylIeHHas B3PbIBOM
MOpoAa Ha BOCCTAIOIIEH BRIPaOOTKE CIYCKAeTCs BHHU3 Ha IMOATOTOBUTENb-
HBIM TOPU30HT, TJ€ U TPY3UTCS B BATOHETKH.

Pacmmpenue Boccraromux BRIPaOOTOK MPOU3BOAUTCS B3PBIBAMH
3apsoB mirypoB. [Ipu 3ToMm mimypel OypsiTcst pydHbIMU TiepdopaTopamMu.
IHmypel pacnonararoTcsi KOHLIEHTPUYECKUMH OKpYXHOCTAMHU. DyHKINU
BPYOOBBIX ILMYPOB BBIMOJHSET MEpeoBas BbipaboTka. st B3phIBaHUSI 11O~
poabl mpuMeHsIoT Te e BB uTo u npu npoxoake ctBonoB. [ myOuHa mimy-
poB — 2-2,5 M. B3priBanue npousBoadar B 3-4 ouepenu. Ilpu B3priBaHnn

9acTh IOPOJBI IONAJAET B BOCCTAIOUIYIO BBIPaOOTKY. Jlist aTOrO yroa Ha-
KJIOHa Tpyau 3a0os mpuHUMaioT 10-15° . Oto obecnieunBaer ynodcTBO Oy-
PEHUS WITYypOB U B IIEPEAOBYI0 BEIpabOTKy monagaeT 10 50% mopossl.

Bo3Benenne kpenu NpPOM3BOIUTCS IO OOBIYHOW TEXHOIOTMU C
IPUMCHEHUEM INPU3a00iHON METaJUIMYeCKON OmanryOKH M CIycka OeTOH-
HOH cMecu mo TpyOam. Ilpu OypeHuu mImypoB M BO3BEICHUH KPEIH BOC-
craromiasi BeIpabOTKa mepekpbiBaercsi. OcTalbHbIC ONEpaliy OCYIECTBII-
I0TCS U TIPU TIPOXOJIKE CTBOJIA CBEPXY BHH3.

ITorpy3ka nopozasl Ha HHXKHEM T'OPU30HTE IIPOU3BOAUTCS II0-
rpy3ounbiMu MamnHaMu tuna IMITH. OTkaTka BaroHeToK 31eKTpoBO-
3aMu. BOIOOTIMB MPOU3BOAUTCS C MOMOLIBIO HACOCOB HA HIKHEM
ropu3oHTe. BeHTusus — 3a cueT 00LIemaxTHOM Aepeccu.

Tema 3.9 IIpenoxpanurenabHbIe YCTPOCTBA
3AJJAHUE 3
1. BriOpaTh 1 000CHOBaThH BU MTPEIOXPAHUTEIHHBIX YCTPOMCTB B CTBOJIC.
Onucatb KOHCTPYKLHIO, BEITOTHUTH PACUYET MPEAOXPAHUTEIBLHOTO YCT-
poiicTBa HA MPOYHOCTH HECYIIEH KOHCTPYKLMH MEPEKPHITUS MMONKA.
B maxrte BemyTcs paboThI Ha IBYX TOPH30HTaX OJTHOBPEMEHHO.
VYriryOka cTBOMIA IPOU3BOUTCS B CIIA0BIX TOPOAX.
[[TupuHa monku AByTaBpa NpHu mocieaoBaTenbHol yknaake — 0,13
M. BricoTa cermeHTa nmepekphITOi YacTH CTBONIA — 3 M.
Q — Harpy3ka o BCe MIOIMAIu HECYIIEro IEePEKPhITUS, T;
S — miomaae CTBONA, IepeKphIBaMasi HECYIIe KOHCTPYKIUEH, M

Tabmuma 1.3
Ne Bap 1 2 3 4 5 6 7 8 9 10
Q 10 12 13 15 18 14 | 17 16 | 11 19
S 15 14 | 12 19 | 13 17 18 16 | 19 11

1. Pacuer npemnoxpaHUTEIBHOTO MMOJKA
OmnpenenuTh BHICOTY MazeHus cocyaa BecoM 10 T Ha mpenoXpaHUTENb-
HBIN TOJIOK, COCTOSIINHN M3 oxHOro psafa 6anok ( ? 30a ) u ¢pammHHONI
NOAYIIKK TonuHoM 2 M. [lpu pacuere yuuThIBaTh YIPYTH U IIACTH-
yeckue aepopMalnu.

XapaktepucTuku Oanku aytasp 30a:

6 = 2000 kr/em® ;E = 2*10° kr/eM? ; S, = 695 em’; 6,= 2500 kr/cm’ ; y=

8950 cm*.

Tabnuna 1.4

Ne BapuanTa | 11 ({12 |13 |14 | 15|16 | 17 |18 {19 | 20

@ CTB.,M 8|76 (4511012 11| 9 [9,5] 8
Axt. Becmo- | 30 | 3540|4520 |25 (27|33 |41]35
JTYIITKH, T
Becmmte, T | 24 | 25|26 | 27 |21 |22 23|28 |20 | 26
Becpsima6a- | 9 |10 (11 [ 12| 5 6 7114 8 |12

JIOK, T

Koad.smact. |10 [ 11|12 |13 |14 |15]|16 |17 |18 | 14

MOJTYIITKA

Yucio 6amok | 30 | 31 |32 |33 (34 (35|36|37)|38]|35
B piaAy

OO6m. ctpena | 2 [2,5(2,6]2,7(12,8(2,9]3,0(2,1{2,2|3,0
nporuda, %

IIpumep Boimoanenns 3AJJTAHUSA 3

3amanue: BbIOpaTh © 00OCHOBATH MPEJOXPAaHUTEIBHBIC YCTPOUCTBA
B cTBOJE. OnucaTh KOHCTPYKIMIO MPEAOXPaHUTEIBHOIO YCTPOICTBA, BBI-
MOJTHUTH pacueT BEIOPaHHOTO MPEJOXPAHUTEIFHOIO YCTPOWCTBA Ha TPOY-
HOCTB HECyIlel KOHCTPYKIIMH MEPEKPBITUS TTOTIa.

HcxonHble naHHBIE: Ha MIaXTe BEAYTCs PabOTHI B IBYX TOPU30HTAX
OJHOBpPEMEHHO. YTIyOKa CTBOJIA MIPOM3BOJUTCS B CIAOBIX MOPOAAX.

OOm1as Harpy3ka Mo Bce IO i HECYIIEro MePEeKPhITUS ImoJia
paBHa 12 1. [Inomaas cTBona, mepekpeiBaeMasi Hecylield KOHCTpYKIHen
cocrapnser 14 m”. ILIupuHa TONKH ABYTaBPa MPH HOCIEI0BATENBHOMN YK-
naake — 0,3 cM. BricoTa yacTu cermeHTa nepekpplBaéMOoi 4acTH CTBOJIA —
9,2 M.



B cBsi3u ¢ Tem, 4TO Ha maxTe pabOTH BEAyTCS HA JBYX TOPU30HTAX
OJJHOBPEMEHHO M MPUTOK BOJBI HEOOIBIION, CTBOJN OyeT yriryOnaTecs
CIOCOOOM CBEPXY BHHU3 C Pasrpy3Koi MopoAbl Ha paboueM rOpH30HTE.

CornacHo pekomennanuu [3] mis 3Toro crocoba [2] onTuManb-
HBIM SIBJISIETCSl CTALIMOHAPHBIN, TOPU30HTAIIBLHBIN BOIOIIPOITYCKAIOIIU, Oa-
JIOYHBIN TOJIOK, MEPEKPBIBAIOIINI MOJIOBUHY CEYEHHUS CTBOJIA.

JlanHas cxema mo3BOJIsIET HE OCTaHABIMBATh MOJHOCTHIO CKUITOBOM
noAbeM, TpeOyeT MEeHbIIIE 3aTpaT Ha COOPY)KEHHUE MOJIKa.

PaboTa ¢ mopogHBIM NpeaOXpaHUTENbHBIM LETUKOM Helenecoo0-
pa3Ha, TaK KaK BMEIIAIOIINE TIOPOIBI CIa0bIe U MOIIHOCTh IIOPOJHOTrO 1ie-
JMKa OYAET CIUIIKOM OONBLION.

JlaHHOe penoxXpaHUTENbHOE YCTPOHCTBO ( pHcC. 1) mepeKphIBaeT MOJIOBUHY
CEUEHHS CTBOJIA, COCTOUT U3 JIBYX PSAAOB IBYTAaBPOBBIX 0anoK 1, KOHIIEI
KOTOPBIX 3aJIeJIaHbI B KPEIb CTBOJIA, OIPayKIAIOIINX OaoK 2, TepEeBSHHBIX
Opyches 3.

Banku HwkHero psaa 1 ykiaapIBaroT BCIUIONIHYIO, HITH Ha pac-
crosHuu 0,3-0,5 M npyr ot apyra.

Mexay psiaaMu OpycheB YKIAAbIBAIOTCS aMOPTU3UPYIOLINE KOCT-
pBL

BennunHa paBHOMEPHO pacrpeeIeHHON Harpy3KH Ha psij| 0ajlok B
BEPTUKAIBLHOM PSJIy:

q= QH'(PO-l*bO

rae  Q — oOrmiast Harpy3ka 1o BCel IO HECYIIEro MePEeKPBITHS TOJI-
Ka, T. COFJ’IaCHO 3aJaHUA:

Q.= 121,

(o — TUIOIIAAb CTBOJIA, IEPEKphIBaeMast HECYILEH KOHCTPYKLUEH Q=
14 Mz;

by — IIMprHAa MOJKa ABYyTaBpa MU IOCIEeN0BaTENbHON yKIaake by=0,3

M;
Yucno 6aiok 3aJaHHOI'0 TUIIOpa3MEpa B TrOPU30HTAJIBHOM PAOY:
-1
n—= O,S*fo*bo
rae fo — BBICOTAa CEIrMEHTAa HeperBIBaeMOﬁ qacCTu CTBOJIa f0:6,1 M,

n=0,8%6,1%0,3"'= 16 wr.
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Pucynok 1.5 - Konctpykuus nonka
1. JIByraBpOBBIE OanKH,

2. Orpaxparomye Oayku,
3. JlepeBsiHHBIE OpYCBSI.

Yucno 0aiok B BEPTUKATIBHOM PSY:
n, = TW*W;"
rae  W;— MOMEHT CONPOTHUBIICHHUS i-TO JIBYTaBpa, M (375 M),
W — LOMEHT CONpPOTUBIICHUS BEPTUKAIHLHOTO Psijia OAJIOK;
TW=0,125%q***1 ";

1=0.55 m — BeIcOTa OaKH;



1=0,013 1’
TW = 0,125%257%0,55%*%0,013'=720 m’;
n, = 720%350" 2 2 wr;

BricoTa orpaxaroieii CTeHKH:
_ -1
hBCT_2VC*(P )

rae V. — 06beM ckuna, M. V=224 .

hyer = 222,4-147=6,4 w;

1.9 PacyeT oTIIMBKH JJ1s1 OTPaskIAeHHUS
YIJIy004YHOr0 OTeJIeHUsl CTBOJIA
3AJAHME 4

g BapuanToB 1 —7:

[TomoOpaTh KaHATHI OTIIMBKY IS CIACAYIOIIUX YCIOBHI:

Tabmumna 1.5
Ne I, m Oy, M LM Oy, ° my, KT 1y Vi,
Bap. m/c
1 1,2 0,004 50 3 10000 4 75
2 1,3 0,005 70 7 12000 3 73
3 1,1 0,003 80 2 9900 2 72
4 1,5 0,0055 45 4 9800 5 76
5 1,0 0,001 30 4.5 11000 6 78
6 1,4 0,0035 60 5 11700 7 77
7 1,35 | 0,0045 40 6 9000 4 74

g BapuanToB 8 — 14:

OHpCI[CJ'II/ITB PAaCUCTHOC NTMHAMUNYCCKOC AAaBJICHUC HAa MCTAJIJIMYCCKUC JIUC-

ThI OTHIMBKHU UIA CICAYIOMIUX yCHOBHﬁZ

Tabnuma 1.6
Ne Bap. Qcr, M Hyp, M >F, M PymH o,? Seo,

2

M

8 95000 200 292%10°° 0,366 4 8
9 96000 250 301*10° 0,356 5 9
10 100000 230 300%10° 0,365 3 10
11 93000 210 297%10°° 0,376 6 7
12 89000 190 289%10°° 0,367 2 6
13 91000 180 294%10°° 0,362 3,5 11
14 90000 170 291*10°° 0,369 5,5 5

g BapuanTtos 15 — 20:

HOI[O6paTB TOJIIHHY JIMCTA OTINUBKU JIsd CICAYIOINX YCHOBHﬁZ

Tabmuma 1.7
No Bap. L, m Qrunses H/M M,
15 0.6 0.1*10° 0,3
16 0.7 0.2*10° 0,2
17 0.8 0.15%10° 0,4
18 0.5 0.05*10° 0,25
19 0.4 0.06%10° 0,5
20 0.655 0.08*10° 0,45

HcxonHwie naHHbBIE:

1.10 Ilpumep BemoJsiHenust SAJTAHUSA 4
1=12 M, 8,=0,004 M, Li=50 ™, &= 3°, m;=10000

Kr, Vi=75 m/c, ny= 4.

st 3ammThl Mofel, paboTalomux B yriryOnseMol 4acTu CTBOINA,

OTACIICHUEC C ﬂeﬁCTByIOHlHMH IMOABEMHBIMU COCYAaMU 3KCHJ'IyaTaLII/IOHHOﬁ
IaxThl JOJI?KHO OBITH OTIIUTO OT er'Iy60‘lHOFO Ha BCCM HNPOTAKCHHUU OT
BCPXHCTO 4O HUKHETO MPEAOXPAHUTEIIBHOI'O COOPYKCHU.

I/ICXOI[}I n3 JaHHBIX yCHOBHﬁ, a UMEHHO HEOOBIIION JJIMHBI KaHa-

TOB CJIEAYET MPEANOI0KUTh, YTO BbIada MOPOAbl IPH YTIyOKe MPOU3BO-
JUTCS Ha pabOvnid TOPU3OHT.




IIpumepHas cxema npuBeneHa Ha puc.l CornacHo NOTyYEHHBIM JaHHBIM U PEKOMEHJAIMsIM [2] npuHIMaeM KaHa-
TBI:

e o 7 Muoropssie JIK-40, TOCT 7668 — 80,
) S 8|4
o M~ 27
A ik
Al | = NEPEYEHB CCBLJIOK
% “~J £ K
g Ifffff}ffff/ffffg = FE 1. IlaxTHOE M MOJ3E€MHOE CTPOUTEIBLCTBO: Yuel. [Uld By30B - 3-€
| 4 51'1 ~ %.'j u3a. B 2 1./ B.A. Kaprosus. ®enynen 5.1M. M.H. [llymmk u ap.
| 15 i-:lf 4 — M.: UsparensctBo MocKoBCbKOTO TOC. ['OpHOTO YHUBEpCHUTE-
I 7B - 3 o 1a.2003.- 1. 1.- 732 c.
f,.:-«;l": A 2. JCTY 3008-95. 'ocynapcTBeHHBbI cTaHmapT Y Kpaunsl “JlokyMeHTa-
I ﬁ_‘%_ + b st Otyersl B cepe Hayku U TexHuKd. CTPYKTypa  MpaBuiia
s . B E opopmenus’”.- Kues, 1995.-36 c.
' ", ’ 3. B.A. ®emrokun, b.U. ®enynen. PekoHcTpyKIHs yroabHBIX IPEATIPU-
TIITIT ki sruit.- M: Hezpa, 1988.-304 c.
) , 4. TlpaBuia 6€30MacHOCTH B YIOJBHBIX M CIAaHIEBBIX maxTax. — K: 2000.-
M JE 420 c.
5. IO.IL Ulyreko, B.E. Mopos, P.I'. MapayxoBu4. YTiayOka BepTUKAIb-
HBIX cTBOJIOB.- M: Henpa, 1978.-278 c.
Pucynox 1.6 - Cxema oTumsku 6. W.B. Boposckuii, JLM. EpodeeB, M.P. Yurakos, M.I'. Kapasaliines.
1. baika jKeCcTKoCTH. CTpOUTENbCTBO M PEKOHCTPYKIIMS yroibHbIX maxT.- M: Hexpa, 1983.-
2. Cerka, yCTAaHOBJICHHAS HA KAHATAX. 271 c.
3. Hemuxk. 7. CrpaBo4YHHK WHXHHEpa-1axToctpoutens (mox ped. B.B. Bemoro).- M:
4. YriybouHOE OT/ICNICHUE. Henpa, 1983.-1.1u2.

KonueBas Harpyska Jist KaXA0ro KaHata:
Qo =19,81*10000 / 4 = 24,5 xH;
Pacuernas macca 1 M xaHaTa:
P=Qo/ [k, /(9,81 yo m)—Hy]
I'me k, — pacderHoe conpoTHBIIEHUE pa3phiBY MpoBoiok. CoriacHo [2]
k, =22110 kIla.

Yo — PUKTHUBHAS MIOTHOCT KaHaTa, Kr/M’. CormacHo [2] Yo = 9200 kr/m’.
H, — maxcuManbHas mivHa oTBeca KaHata, M. Ho= 1, =50 M.

P=24,5/[22110/(9,81*%9,*7 )-0,05] = 0,7 kr.



Bomnpocel o kypey “PekOHCTpYKIHSI TOPHBIX NpeANpUASTANR”
1.Buapt paboT 1 KanmuTaNnbHBIX 3aTpaT.

2.1lenu, NpUYXHBI U HANIPaBJIEHUS PEKOHCTPYKIIUH.

3.Bunbl peKOHCTPYKIUHU. BCKpBITHE HOBBIX TOPU30HTOB.

4.CxeMbl yriayOKH BEpTUKAIBHBIX CTBOJIOB IIAXT.

5.PaboThl MOArOTOBUTENBHOTO MIEPUOA.

6.1IpenoxpaHuTENbHBIE YCTPOMCTBA.

7.TexHonorust yriyoKd cBepXy BHU3.

8.KoMOMHMpOBaHHEIH cIOCO0 YTITyOKH.

9.¥YrnyOKka CTBOJIIOB CHU3Y BBEpX.

10.YriryOKka cTBOJIOB HA HECKOJIBKO TOPU30HTOB.
11.Texnonoruyeckue MpoLecchl MPH YIiIyOKe CTBOJIOB CBEPXY BHU3.
12.PacyeTs! 0 OpraHU3anuy YriayOOuHBIX padoT.

13.0mpenenenre mokasaTesneld Mo COOpPYXK. yriryOnseMol 4acTH CTBOJA. METO/JUYECKUE YKA3AHU
14.Ilpoxonka u yriayOKa HakJIOHHBIX CTBOJIOB.

15.IIpoxonka clenbIX CTBOJIOB.

16.ITIpoxonka conpsiKeHH. K CAMOCTOSITEIIbHON paboTe MO KOHTPOJIEM IPEIOIaBaTEeNs IO TUCITUILIN-
17.ApmupoBanue yriyOnseMol 4acTH CTBOJA. He “PeKkoHCTPpYKIMSA FOPHBIX MpeanpusaTHii”
18.CTpouTENbCTBO OKOIOCTBOJIBHBIX IBOPOB.

19.PeMOHT KpeInu BEPTHKAIBHBIX CTBOJIOB. (s cTyneHTOoB O4YHOI! U 3a04HOM Gopm 00ydenus crnenuansHoctd 6.05030102 «lllaxTHOE

20.PemonT TOPU3OHTAJIBHBIX U HAKJIOHHBIX TOPHBIX BBIpa6OTOK 1 TIO/I3EMHOC CTPOUTCIILCTBO M IPYTHX TOPHBIX CTICUHATLHOCTCHH)

21.BoccraHoBlieHUE U MTOTalIeHU e TOPHBIX BEIPAOOTOK.
22.JIukBUAaLMs BHE3AMHBIX IPOPHIBOB BOJBI.
23.PexkoHCTpyKIMS TOBEPXHOCTH.
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