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BhICIIIET0 00pa3oBaHus
«HAITMOHAJIBHBIA UCCJEJOBATEJIbCKUM
TOMCKHWHA NOJIUTEXHUYECKUNA YHUBEPCUTET»

WMHCTUTYT NPUPOAHBIX PECYPCOB

Hamnpasnenue noarotosku (cnernuanbHocTh) 21.03.01 «Hedrerazosoe seno»

npodmiib «CoopyKEHUE U PEMOHT 0O0BEKTOB CUCTEM TPYOOIPOBOIHOIO TPAHCHOPTAY

Kadenpa Tpancnopra u xpaneHuss HeTH U raza

BAKAJIABPCKASA PABOTA

Tema padoTsI

«lToBbI1IEHME AKCITyaTalMOHHOW HAJIEKHOCTH NIEPEX0/Ia YEpe3 BOAHYIO MpErpasy

MarvucCTpaJbHOI'O ra3ornpoBoa ImyTeéM 3aMCHBI BAHTOBOI'O IICPEXOJia HA 0aI04YHBIN

V]IK 622.692.2.053.074
CryneHt
I'pynna DPUO MHoanuch JlaTa
3-2B31T MerTtasikoBa E.A.
PykoBoguTens
Yu4enast cTeneHn,
Jo/kHOCTH DdUO sBaANMe Moanuck Jara
JloueHt Bbpycnuk O.B. K.IL.H, TOLIECHT
KOHCVYJIbTAHTHI:
ITo pasacity ((COI_II/IaJIBHaH OTBECTCTBCHHOCTBH»
YueHas cTeneHb,
JomxHocTh DOUO IBANMe MMoanuch Jara
npenoaaBaTeib
I'ynsies M.B. OLIEHT
kadenpsl Ib6K Y 7o
ITo pazneny «®@HUHAHCOBBII MEHEIKMEHT, pecypcorpHEeKTUBHOCTh U PeCypcocOepekeHre»
YueHas cTeneHb,
Jlo/zkHOCTH DdUO IBANMe Moanuck JlaTa
npenoaaBaTeib
xadenpsi TP Bazum A.A. K.3.H, JIOIICHT
JONMYCTUTD K BAIIINUTE:
. Y4eHnas cTeneHb,
H. o. 3aB. kadenpoii (0] 5 (0] sBANMe Ioanucey Jdara
TXHI' bypxos I1.B. 1.T.H, podeccop
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HNJIAHUPYEMBIE PE3YJIBTATBI ObBYUYEHUS 11O OOII
21.03.01 Hedrerasosoe aes10

Koo
pesyrmama

Pesynomam o6yuenus
(8bINYCKHUK Q0JLICEH OblMb 20MO08)

Tpebosanus @I'OC,
Kpumepuea u/uiu
3aUHMepPeco8aHHbIx

CMOpoH

B coomeemcmeuu ¢ ooueKynvmypHusimu, 00uenpogheccuonanbHbIMu u nPogeccuonanbHbiMu

KomnemeHnuyuamu

P1

[Ipuobperenne npogeccuonanvrol 3pyouyuy i WupoKo2o
Kpy2030pa B OONACTH 2YMAHUMAPHBIX U eCHeCnBeHHbIX

Tpebosanua @I'OC BO
(OK-1, OK-2, OK-3,0K-

HAYK ¥ MHCIONB30BAHME HX B  MNPOQECCHOHAILHON | 4 OK-5 0K-7,0K-8)
JIeSTEIbHOCTH
(EAC-4.2a) (ABET-3A)
YMeTh aHAIM3UPOBATH  9KONOSUUECKUE — NOCIeOCMBUS. Ipebosanus  @IOC  BO
Npo(ecCHOHANBHON JIEATENEHOCTH B COBOKYNHOCTH ¢ | (OK-3,0K-4, OK-7, OK-9)
P2 MPABOBBIMH, COIMANBHBIMH M KYJIbTYPHBIMU aCIIEKTAMH H
o0ecreuynBaTh COOMIOICHUE HE30NACHbIX YCA0BULL MPYOd IIK-4, IIK-3, TIR-13, TIK-
15.
Tpebosanus Qoroc
BO(OK-1, OK-2,0K-3,0K-
YMeTs  camocmosimenbHo  yyumbcs W HEMPEPHIBHO
P3 nogvluams  Keaniugukayuo B TEUYCHUE BCETO MEpUOa 4, OK-7, OK-8, OK-9)
npodecCHOHANBHO eI TeIbHOCTH (ABET-3i),JIK1,IIK-23
OIIK-6, I1K-23
Tpebosanuss @IOC BO
I'pamoTHO pemiate npogheccuonanvuvie undxicenepuvie | (OIIK-1, OIIK-2, OIIK-3,
P4 3a0auu c HCTIOJIb30BaHUEM COBPEMEHHBIX

06pa3060m€ﬂbelx u MHd)OpMdquHHblx mexHono2uil

OIIK-4, OIIK-5,011K-6)
(EAC-4.2d), (ABET3e)

6 obnacmu npou330()cm6eHHo-mexnwzoeuuecxoﬁ oesimenbHoCmu

Tpebosanus D@IOC BO
(TIK-1, TIK-2, TIK-3,IIK-4,
VipasasTh MEXHON02UUECKUMU npoyeccamu,
P5 SKCIUTyaTHpoBaTh M oOcHyxuBaTh  obopydoeanue | 1IK-7,1IK-8,1IK-9, IIK-10,
Hegme2a306b1x 0OBEKTOB TIK-11. TIK-13. TTK-14.TTK-
15)
Tpebosanus DIOC BO
P6 BHE/IPATE B IPAKTHUCCKYIO JICATEINBHOCTD UNHOGAUUONNIC | 7k, 1 [T 5, [TK-6,ITK-10,

Nn00X00bl AT JOCTUIKCHUS KOHKPETHBIX PE3YyJIbTATOB

IK-12)

6 obnacmu OPZGHMS’(,U/;MOHHO'y}’lpaB]ZeHllecKOﬁ oesimenbHoCmuU

P7

DddexTuBHO PadOTATh UHOUBUOVATLHO U 6 KOIEKMUBE
M0 MeNCOUCYUNTUHAPHOT TEMaTHKe, OpPraHU30BbIBAThH
paboTy MEPBUYHBIX MPOM3BOICTBEHHBIX IMOIPA3ICIICHHIA,
oOecrieynBaTh KOPIIOPATHUBHBIC HHTEPECHl M COOIIONATh
KOPIIOPATHBHYIO STHKY

Tpebosanus DIOC BO
(OK-5, OK-6, IIK-16,IIK-
18)

(EAC-4.2-h), (ABET-3d)




Tpebosanus @IOC,

Kpumepues u/uiu

Koo Pezynomam obyuenus
pe3yrbmama (8bINYCKHUK Q0LJICEH OblMb 20MO08) 3aUHMEPecOBaAHHBIX
CcMopon
Tpebosanus @IOC BO
OCYILECTBIATE  MAPKEMUH208ble  UCCIe008AHUsL U
P8 y4acTBOBaTh B CO3JAHMH HpoekToB, mnopemmarommx | (IIK-5, IIK-14, IIK17, TIK-

I pexmusHOCHmb UCRONBL30BANUS PECYPCOB

19, ITK-22)

6 obnacmu 3KCI’l€puM€HmaJZbHO'MCCJZé‘()O@ameJZbCKOZZ OoesimenbHOCmUL

Onpenensath,  CHCTEMATH3MpOBaThb M Tomydats | I[pebosanus PIOC  BO
P9 HEO0XOTUMBIC afZHHble ons OKCNEPUMENMATLHO- | (11ke 01 [TK-23, [TK-24, [IK-
uccredogamenvckou  oesmenbHocmu B HedTerazoBoi
oTpaciu 25,11K-26)
Tpebosanuss @IOC BO
Inanuposamy, npogooumy, AHATU3UPOBAMY,
obpabamveieams IKCIEPUMEHTaNbHBIE wucchnenoBanus c¢ | ([IK-22, [IK-23, [IK-24,
P10 HUHTEpIpETalEH TIOJTY4E€HHBIX €3yJbTaToOB c
pripetail yi pesy. TIK-25, [1K-26,)
UCIIONBE30BAHUEM COBPEMEHHBIX Memo008 MOOEIUPOBAHUS
U KOMIbIOMEPHBIX MEeXHOL02UL (ABET-3b)
6 0baacmu npoeKmHOU OesimerbHOCU
CriocoOHOCTh MPUMEHATh 3HAHHS, COBPEMEHHBIC MeTOAbl | Tpebosanus @IOC BO

P11

U HPOSPAMMHBIE  CPeOCMmBd  NPOSKMUPOSAHUS  JUISA
cocmasaeHus nPOeKmHuol u paboueli U MexHoAI0SULeCKol
O0okymenmayuu 0OBEKTOB OypeHUs. HEPTSHBIX U I'a30BBIX
CKBa)XKHMH, J00bIUH, cOOpa, MOATOTOBKH, TPaHCIOpTa U
XpaHCHHUs YTIJICBOIOPO/IOB

(TIK-27, TIK-28, IIK-29,
I1K-30)
(ABET-3c),(EAC-4.2-€)




TOMSK TOMCKUH
POLYTECHNIC NONMMTEXHUYECKUI
UNIVERSITY INIMI yHVBEPCUTET

MunucTepcTBO 00pa3oBanus M Hayku Poccuiickoil @enepauun
®DenepanbHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHUs
«HAITMOHAJIBHBIA HCCJIEJOBATEJbCKUM
TOMCKHWHA NOJIUTEXHUYECKUNA YHUBEPCUTET»

WMHCTUTYT NPUPOAHBIX PECYPCOB

Hampasnenue noarotosku (cnenuanbHocTh)21.03.01 «Hedrerazosoe jgeno»
npodunb «CoopyKeHHE U PEMOHT OOBEKTOB CUCTEM TPYOOIIPOBOIHOTO TPAHCTIOPTA»
Kadenpa Tpancnopra u xpaneHus HeTu U raza

YTBEPX/AIO:
HN.o. 3aB. xadenpoit
bypkos IL.B.
(IMommuce)  (Mara) (®.11.0.)
3AJAHUE
HA BbINOJIHEHUE BHIIYCKHON KBATH(UKANNOHHOI padoThI
B dopwme:
\ OakaaBpCKON pabOTHI
CryneHry:
I'pynna DdUO
3-2B31T MertnsikoBa E.A.

Tema paboThI:

«[loBbIlIEHNE FKCITYaTallMOHHOW HAJEKHOCTH MIEPEX0/1a Yepe3 BOAHYIO IIperpaiy
MarvcTpaJbHOI0 Ta30MpPOBOJia MyTEM 3aMEHbl BAHTOBOTO MEPEX0/1a HAa OATIOYHBIN

YTBepxkIeHa NIPUKa30M JUpeKTopa (1aTa, HoMep) \

| CpoK cllaul CTY/IGHTOM BBIIIONHEHHO#H PaGoTHL: \

TEXHUYECKOE 3AJIAHHUE:

(naumenosanue 00veKmMa UCCI008aAHUS UNU NPOCKMUPOBAHUS,
NPOU3EOOUMENLHOCHIb UL HAZPY3KA, PEHCUM PABOMbL

(Henpepbi8HbILL, NEPUOOUYECKULL, YUKTUYECKUL U M. 0.), U0 Huxae-KBaKUYUKCKOTO T'KM _ ATPC
CHIPLA UMY MATNEPUAn usoenus; mpebosanus K npooyKmy,

@dyHKyuoHUposanus (IKchayamayuu) 06vekma un u3oenus 8 B
naawne 6e30NacHOCHU SKCAYAMAayuu, BIUAHU HA OpPOBCKasd,

) . . s 3
Oprolfammym cpeody, sHep2o3ampamam,; IKOHOMU4eCKull HPOU3BOUTENLHOCTD — 750 MJIH. M /TOI['
aHanuz u m. 0.). ?
PEeXUM pabOThl — HEMPEPHIBHBIHN, KPYTTIOTOIUYHBIH;
KJ1acc razomnposoga — |;
pabouee naienue — 6,4 Mlla

TeMriepatypa rasza — mioc 11°C.

HenpepblBHOM  pekuMe. OOBEeKT  OTHOCHUTCS

Hcxoanbie 1aHHbIE K padoTe OOBEKTOM  HCCIEOOBAHUA  SBISIETCA  OaJOYHBIN
Mepexo]; MaructpaiabHoro raszomnposojga «YKIIT

T.

uz0enuro unu npoyeccy, ocobvie mpebo8anus Kk 0CO6eHHOCMAM HeTPOHaBJ'IOBCKa' Kamuartckoro» qcpe3 peKy boapmas

[IMI" nomken obecrmeunTh TPAaHCIOPTUPOBKY raza B

K




TEXHOJIOTHYECKOMY  COOPYXCHHIO  TOBBIIICHHON
OMAacHOCTH,  TpeOyiolmeMy  OCOOBIX  YCIIOBHH
IKCILTyaTalUH.

IlepeyeHnb noaJIeKAMMX HCCIET0BAHUIO,
NMPOEKTHPOBAHMIO U pa3padoTke

BOIIPOCOB

(aHarumuyeckuti 0630p NO IUMEPAMYPHBIM UCMOYHUKAM C
Yenvlo GbIACHEHUsL OOCIUICCHUT MUPOBOU HAVKU MEXHUKU 8
paccmampugaemotl 0o1acmu, NOCMAaHO8Ka 3a0auu
UCCe008AHUS, NPOESKMUPOBAHUSL, KOHCIPYUPOBAHUS,
codepaicanue npoyeodypsl UCCIeO08aAHUS, NPOCKMUPOBAHUS,
KOHCIMPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomol; HAUMEHOBAHUE OONOJIHUMENLHBIX PA30e08,
noonescawux paspabomxe, 3aKuioyeHue no pabome).

- CPaBHHUTENBHBIN aHAIN3 BO3MOKHBIX METOJIOB
MIPOBE/ICHUS] PEMOHTA, BEIOOP ONTUMAIILHOTO METO/IA;
- TEXHOJIOTUYECKUH pacdyeT MarucTpaJbHOTO
ra3onpoBo/a;

- TEXHHYECKHE PEIICHHUS OPTaHU3aluK PadoT 110
CTPOUTEIBCTBY OATOYHOTO MEPEX0/ja MarucTpaIbHOIo
ra3onpoBO/a;

- aHaJIu3 OMMAaCHBIX U BPCAHBIX ITPOU3BOACTBCHHBIX
(axTOpOB, BO3HUKAIOIINX MIPU COOPYKEHHN O0BEKTa,
TCXHUYCCKHC - MCPOIIPUATHA, HAIIPABJICHHLIC HA
obecrieueHne 0€30MacHOM KU3HEACATEILHOCTH U
JIMKBUJIALIMU BO3MOKHBIX YPE3BbIUANHBIX CUTYALINN;

- aHaJIM3 BO3MOXKHBIX BO3JCHCTBHI HAa OKPYKAIOIIYIO
cpeny, MEPONIPUATHA 10 CHIDKEHUIO
HEOJIarONpHUATHBIX BO3/ICHCTBUN;

- OLICHKA SKOHOMUYECKOU 3¢ PEKTUBHOCTH
BBIODAaHHOTO  BapuaHTa TEXHUYECKOTO  pEIICHHS,
pacder cpoka OKyNaeMOCTH IPOEKTa.

Ilepeyens rpadpuueckoro marepuana
(C MOYHBIM YKA3aHUEM 0053aMeNbHbIX Yepmedicell)

Tonorpaduyeckass Kapra Tpacchl
ra3onpoBojia

MarucCTpajbHOro

KoHcyabTaHThI 10 pa3iesiaM BbIIIYCKHOH KBATH(UKANMOHHON padoThl

(c ykasanuem pazoeinos)

Pazngen

KoncyabTant

«®OUHAHCOBBIM MEHEKMEHT,
pecypcodhHeKTHBHOCTD 1
pecypcocOepekeHne»

Bazum A.A., K.3.H, JOIIEHT

«ConunanpHas
OTBETCTBEHHOCTHY

I'ynsaes M.B., nouent

Ha3Banus pa3aejaoB, KOTOPbIC JOJIKHbI ObITh HANMCAHBLI HA PYCCKOM H HHOCTPAHHOM

A3bIKAX:

JlaTa BbI1a4¥ 3a/JaHUA HA BBINOJTHEHHE BBIITYCKHOM
KBAJTH(UKAIMOHHOM PadoThl 10 JHHEHHOMY rpaduky

3aganue BbIgAd PYKOBOIUTEIb:

JoskHOoCTH [025(0] Yu4eHnasi cTeneHb, 3BaHNe Iloanuck Jlarta
JIOLIEHT bpycuuxk O.B. K.II.H, JIOLIEHT
3auaﬂne NPUHAJI K HCIIOJJTHCHHUIO CTYACHT:
I'pynna DPUO Hoanuch Hara
3-2B31T MertnsikoBa E.A.




_ 3AIAHME JJISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHMUE»
Crynenry:
I'pynna U0
3-2B31T MertnsikoBa ExaTepuna AsiekcanapoBHa
HucturyT HIIP Kadenpa TXHI'
YpoBenb BakanaBpuar Hanpagsiienue/cnenuansrocrs | 21.03.01 «HedterazoBoe geno» mpoduib
o0pazoBaHus Ipogune «Coopyorcenue u  pemonm
00vbeKmos cucmem mpyoonpo8ooHozo
mpaxcnopmay

Hcxonnbie nanubie K pasneny «DuHaHCOBBI MEHEKMEHT, pecypco3(peKTUBHOCTD U
pecypcocOepeReHue».

1.

Cmoumocms pecypcos HayuHoeo ucciedosanus (HH):
MAMepUAIbHO-MEXHUYECKUX, IHEPSeMUYECKUX,
PUHAHCOBBIX, UHPOPMAYUOHHBIX U YENOBEUECKUX

- CTOMMOCTh pPabdOT M MaTepHaTbHO-TEXHHIECKUX
peCypcoB IO CTPOHTENBCTBY OATOYHOTO Mepexoia
MarucTpajbHOTO ra30npoBoa

2. Hopmvl u Hopmamugsl pacxo008aHus pecypcos - MAC 81-35.2004, IT'CH 81-05-01-2001, I'CH 81-
05-02-2007, CTO I"aznpom 2-2.2-336-2009
3. HUcnonvsyemasn cucmema nano200010x4ceHus, cmasku Hanorosas cucTeMa u ¢dbuHaHCOBOE

HAJl02086, omuumenuﬁ, OMCKOHWZMPOSCIHM}Z u erdumoeanz

3aK0HOAaTenbCTBO Poccuiickoit Penepanun

IlepevyeHb BOMPOCOB, MOJIEKAINMX HCCIETOBAHNIO,

NMPOEKTHPOBAHNIO U Pa3padoTKe:

1. Oyenkxa kommepuecko2o NOMEHYUANA UHICEHEPHBIX - CpaBHUTEIBHBIH aHAJIN3 BO3MOXXHBIX METOJOB
pewenuii (UP) MPOBEICHUSI PEMOHTAa, OIECHKA 3KOHOMHYECKOTO
MOTEHIMAJIa IPUHATHIX TEXHUYECKUX PEIeHUI
2. @opmuposanue niana u epaguxa paspabomru u - pacueT 3aTpaT UCXOs U3 IJIaHa U Tpaduka
sneopenus 1P BBINOJIHEHHS PA3JIMYHBIX BHJIOB padoT
3. ObocHosarnue Heobxodumbix uneecmuyuil 0Jis pazpabomku u | - 000CHOBaHUE SKOHOMHUECKOM BBITOJIBI 33 CUCT
eHedpenuss UP BHEJIPEHUS NPOEKTa
4. Cocmaenenue 6100s1cema undicenepnozo npoexma (UII) - COCTaBJIEHHE CBOJAHOTO CMETHOTO pacueTa Ha
pean3aIyio NpoeKTa
5. Oyenka pecypchoii, ¢hunarncosoti, coyuanvrou, 6r0xcemnou | - OleHKa 3KOHOMHIECKOH 3(h(PEKTUBHOCTH H CpOKa

appexmusnocmu UP u nomenyuanbHulx puckog

OKYIHa€MOCTH ITPOCKTa

Hepeqeﬂb r pac[)nquKoro MaTEPHUAIIA (c mounvim yrasanuem ods3amenvubix yepmediceii)

1.
2.

Ilnan oenesncrvix nomoxos;
Tabnuya c600HbI cMemublll pacuem,

3. Huazpamma ananus cmpykmypul 3ampamn.

‘ JlaTa BbI1a4M 321aHUA JJIA pa3/iesia no JuHeiiHoMy rpaduxy ‘

Sauaﬂne BbIIAJ KOHCYJbLTAHT:

J0/KHOCTH [(%(0] Yuenas crenens, Moanucey JaTa
3BaHHUE
JIOIIEHT Baszum A.A.. K.3.H., JOIIEHT
3ajaHue NPUHAJ K MCIIOJTHEHUIO CTY/IeHT:
I'pynna DPUO Hoanuch Jlara
3-2Bb31T MetnsakoBa Exkarepuna AnekcaHapoBHA




3ATAHUE JIJISI PA3JIEJIA

«COIUAJBHASA OTBETCTBEHHOCTDb»

Crynenry:
Fpynna (017 [e]
MeTtnakosa E.A.
UHcTuTyT une Kadeapa TXHr
YpoBeHb 6akana BpMar HanpasneHue/cneumanbHoOCcTb 21.03.01 «HedTerasoBoe geno» npoduab
o6pasoBaHua Ipogune «Coopyoicenue u pemonm

06vekmos cucmem mpyoonposooHo20
mpaxcnopmay

UcxoaHble AaHHble K pa3geny «CoumnanbHas OTBETCTBEHHOCTbY:

1. Xapakrepucruka od0beKkTa HccaeJ0BaHUS (BellecTBO,
MaTepuaJ, npudop, aIropuT™M, MeTOANKA, pado4as 30Ha)
M 00J1aCTH ero NpUMeHeHHus

Pabouas 30Ha pacroyioxKeHa Ha OTKPBITOM BO3/yXeE.
Tpacca paccMaTpuBaeMoOro ydacTka rnepexoja
MarucTpaJbHOTO T'a30IPOBO/Ia PacIoIOKEHa Ha
3ananHo-KaM4aTckoil HU3MEHHOCTH B 30HE
3abonodyeHHOM TyHAPEL. O0IacTh MPOBENCHUS padOT B
KIIMMaTHIE€CKOM OTHOIICHHUH XapaKTepU3yeTCst
MPOJOJKUTENBEHO MAaJIOCHEKHOM, XOIOAHON 3UMOH 1
CPaBHHTEIHHO TETIIBIM JIETOM.

Onncanne TeXHOJIOTHYECKOIo Npouecca:

nepeykiazika nepexoaa MaruCTpajabHOrO ra30npoBoaa
yepes3 peKy ¢ U3MEHEHHUEM BBICOTHOTO TOI0)KEHUS
TpyOOIpOBOAa U 3aMEHOI KOHCTPYKIMH BaHTOBBIX U
(epMeHHBIX IIEPEX0I0B Ha OAJIOYHBIN, B XO/I€ Yero:

—  mpossirores Takue OBII®, kak, aBmKynuecs
MaIIVHbl U MEXAHU3MBI; [TOJIBHKHbIE YaCTU
TIPOM3BO/ICTBEHHOTO 000PYI0BaHNS;
MePEBUTaIOIINECs U3IENHUs, 3aT0TOBKH, MaTEpUAIIBL;
paspylaronyecss KOHCTPYKIUH, TTOBBIIIEHHAS
3aIBbUIEHHOCTH M 3ara30BaHHOCTD BO3yXa pabouei
30HBI;

—  BO3JCHCTBHE HA OKPYXKAIOILYIO CpEeLy
(mpu3eMHBIit cJ10¥ aTMochepbl, BOAHYIO CPEy,
3eMeJbHBIE YTOJIbs);

-  4pe3BbYAMHBbIE CUTyallUd TEXHOIC€HHOIO
XapakTepa — HOBpeXAeHNE TpyOOIpoBoa,
COIPOBOKIAOIINECS B3PBIBOM U M10KAPOM.

MepeueHb BONPOCOB, NOoANEKALMX UCCNEA0BAHUIO,

NPOEKTUPOBAHUIO U pa3paboTke:

1. IIponsBoacTBeHHAs1 6€301ACHOCTH
1.1. AHanu3 BBISBJICHHBIX BPEAHBIX ()aKTOPOB IPH
CTPOUTENILCTBE HAA3EMHOTO NEPEX0a.
1.2. AHanu3 BBISIBIICHHBIX ONACHBIX (PaKTOPOB MpH
CTPOUTENBCTBE HAJ3EMHOT0 Mepexoia

Amnanu3 BpeaHbIX (PaKTOPOB MPOSKTHPYEMOTO
0o0BeKTa:

—  TOBBIIICHHAS 3ara30BaHHOCTB BO3/yXa pabouei
30HBI,

—  TOHIDKCHHAs TeMIIEpaTypa Bo3ayxa paboueit
30HBI,

MeponpusThs 10 CHIXKCHHIO BO3ICHCTBISI BPEITHBIX
(axTopoB:

—  KOHTPOJIb 3ara30BaHHOCTH BO3AYIIHOW CPEIbI;
—  IIPOBEIEHUE UHCTPYKTAKEH;

—  mpuMeHeHue cnenoaexasl u CU3;
paboTa ¢ UCIPAaBHBIMU HHCTPYMEHTAMH U
MEXaHN3MaMHu.
AHanm3 onacHbIX ()aKTOPOB MPOEKTHPYEMOTO
oObeKTa:




—  JIBIXKYIIMECS MAIIMHBI U MEXaHU3MBI;
MOABIXHBIE YaCTU MPOU3BOACTBEHHOTO
000pyIOBAHUST; IEPEIBUTAIOIINECS H3ACITHS,
paspymaromuecs KOHCTPYKIIH;

—  TOBpeXIeHHe TPyOOompoBoaa,
COIIPOBO’KIAIOIINECS B3PBIBOM H I0KAPOM.

MeponpusTust 10 CHUKEHUIO BO3AEHCTBUS OMACHBIX
(haKTOpOB M MPEAOTBPALICHUIO PUCKA aBapUil:

—  TNIPOBEJECHHE UHCTPYKTaXKel;

—  paboTa C UCTIPAaBHBIM 3JEKTPOMHCTPYMEHTOM B
cootBeTcTBUU € [TYD;

—  KOHTPOJIb 3aTa30BaHHOCTH BO3AYIIHON CpEeAbl.

2. DKkoJiornyeckasi 0e30MacHOCTD:

AHanu3 BO3AEHCTBUS Ha OKPYXKAIOLIYIO CPEdy:
—  IIpuzemHslii cioit atmMmochepsr;
—  Bognyto cpeny;
—  3eMenbHBIC YTOAbS.
MeponpusTust o CHIYKEHUIO BO3JICUCTBUS Ha
OKPY’KaIOMIYIO CPeNny.

3. Be3onacHOCTh B Ype3BbIYANHBIX CHTYaLUSAX

AHanu3 BO3MOXKHBIX YpE3BbIYAlHBIX CUTYalMi Ha
00BEKTE — MMOBpEXKICHIE TPYOOIIPOBOAA,
COTIPOBOKIAIOIIEECS B3PHIBOM U MOKAPOM.
PazpaboTka MeponpusTHii IO TPEAYIPEKICHUIO
aBapuil.

Pacuer 30H AelcTBHS MOpaKarONIMX (PaKTOPOB
BO3IYIITHOM yAapHOU BOJHBI (M30BITOYHOE JaBJICHHE,
UMIYIBC (a3bl CKATHU)

Paspabotka neiicTBUil U CXEeMBI OMTOBEUICHUS TIPH
aBapuu.

4. IIpaBoBbIe M OPraHM3aLMOHHbIE BONIPOCHI 00ecnevyeHust

0e30MmacHOCTH

CHull 12-03-2001 bezonacHocTh TpyZa B
ctpoutenscTBe. YacTp 1. Oburue TpeboBaHUS
CHull 12-04-2002 bezonacHOCTh TpyZa B
ctpoutenscTBe. YacTs 2. CTpouTensHoe
HPOU3BOJICTBO

IIOT P M-026-2003 MexoTpacieBbie paBuia mo
OXpaHe TpyZa IPU IKCIUTyaTaI[iy T'a30BOT0 X03IHCTBA
opraHu3anui

P/1-13.100.00-KTH-225-06 Cuctema opraHu3aiiuu
paboT o oxpaHe TpyJa Ha He(pTEIPOBOTHOM
TpaHcIopTe

MepeueHb rpadpuyeckoro matepuana:

Ipu Heobxooumocmu npedcmasums CKusHbvle cpaguueckue
Mamepuanvl K pacyémuomy 3a0anuro (0053amenvHo 0t

cneyuaiucmos u Maeucmpoe)

Cxema omnoBelieHus i nepenayu cursanos 'O u
4ycC.

I'panuuel qeficTBUS BO3AYIIHON yIapHOM BOJIHBI IPU
B3pBIBE rasa.

[laTa Bblgaum 3aaaHua gnAa pasaena no IMHelHomy rpadpuKky

3aaHue BbIAJI KOHCYJIbTAHT:

JAOoMKHOCTD (017 YyeHas cTeneHb, Noanucb [arta
3BaHue
AOUEHT lynaes M.B. AOUEHT
3ana}me NMPUHAJ K MCITIOJTHEHHUIO CTYACHT:
Fpynna Noanucb [arta

3-2631T

MeTtnakoBa E.A.




TOMSK TOMCKUH
POLYTECHNIC NONMMTEXHUYECKUI
UNIVERSITY YHUBEPCUTET

MuHucTepcTBO 00pa3oBanus U HayKku Poccuiickoit @enepauun
®DenepanbHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICHICTO O6p330BaHI/I$[

«HAITMOHAJIBHBIA HCCJIEJOBATEJbCKUM
TOMCKHWHA NOJIUTEXHUYECKUNA YHUBEPCUTET»

HNHcTuTYyT OpUPOAHBIX PECYPCOB
Hanpasnenue moarorosku (crernuanbHocth) 21.03.01  «Hedreraszopoe seno»
npobuib «CoopyKeHHe U PEMOHT 0OBEKTOB CUCTEM TPYOOIIPOBOAHOTO TPAHCHIOPTA»

YpoBeHb 00pa3zoBaHus 6akanaBpuat
Kadenpa Tpancnopra u xpaHeHust He)TH U rasa

HepI/IOI[ BBIITOJIHCHHU AL

(ocennuti / Becennuii cemectp 2017/2017

y4eOHOro roaa)

dopma npeacTaBneHus: padOThI:

| Gaxanaspckas

pabora

KAJIEHJIAPHBIN PEUTUHI -TIJIAH

BBINIOJIHEHHS BBIIIYCKHOM KBATU(QUKALMOHHONH padoThI

‘ CpOK cavyu CTyJCHTOM BBIITOJIHEHHOM pa6OTBIZ ‘

Jara HaszBanue pazaena (MoayJisi) / MaxkcuMabHbIIH
KOHTPOJIst BHJI pa00ThI (MCCJIET0OBAHUS) 0aJu1 pazaesa (MoayJis)
08.04.2017 0630p 1umepamypol 7
12.04.2017 Ananuz mexmonocutl cmpoumenscmea nepexo0os MAcUCMPALbHbIX 13
2a30np060008
15.04.2017 Buvibop mexnonozuu u 060pydosanus 0ns coopyaicenus nepexooa MI” 15
18.04.2017 Texnonoeuueckas uacmo 10
25.04.2017 Pacuemnviti KOHCMPYKMUSHO-MEXHOL02UYECKULL pazoel 14
05.05.2017 Cmpoumenvcmeo banounozo nepexooa MI” 10
15.02.2017 QuHancoswlil MeHeOHCMeHm, pecypcosghpexmusnocme u 10
pecypcocbepecenue
31.05.2017 Coyuanvnas omeemcmeenHocms 10
18.05.2017 3axnrouenue 6
19.05.2017 Ipesenmayus 5
Hmoeo: 100
CocraBun IpernoaaBaTeCiib:
JoskHocTh DOUO Yu4eHas cTeneHb, 3BaHNeE IMoanuch JlaTa
JloueHnt bpycnuk O.B. K.II.H, TIOLIEHT
COI''TACOBAHO:
H.o 3aB. kadeapoii [g7(0] YueHasi cTeneHb, 3BaHUE Hoanuch Harta
TXHI' Bbypxos I1.B. I.T.H, mpodeccop




PE®EPAT

Brimycknas kBanuduxanuonnas padota 117c¢., 8puc., 11taba., 1 nuarpamma,
38 HCTOYHUKOB.

KiroueBbie cioBa: 0aJIOYHBIN MEPEX0J, MarucTpaJbHbIA Tra30IpOBOJ,
TEXHOJOTMYCCKUM PACcUeT, OpraHu3alusl CTPOUTEILCTBA, UCIIBITAHUS.

OObekTOM  uccieloBaHuMs — sABisercss  (foTcs) — OaJOYHBIA  MEepexon
MarucTPaJIbHOTO Ta30IIPOBOJIA.

[lear paboThl — BEIOOP ONTUMAILHOTO METOJA COOPYXEHHUS HaJA3EMHOTO
1epexoja 4epe3 BOJAHYIO MPEerpaay MarucTpajbHOrO ra30MpoBo/a JUIsl HOBBIIIECHUS
HKCILTYaTalIMOHHOW HAIC)KHOCTH.

B mpomecce ucciaenoBanus MPOBOAWINCH: CPABHUTEIBHBIA aHATNU3 METOJIOB
POBEJAECHUS PEMOHTA, TEXHOJOTHYECKHN pacUeT MAruCTPajJbHOI'0 Tra3olpoBOja,
aHAJIN3 OMACHBIX M BPEAHBIX HNPOMU3BOACTBEHHBIX (hAKTOPOB, AHAIN3 BO3MOYKHBIX
BO3JICHCTBUM Ha OKPYIKAIOIIYIO CpEAY, PacdeT CpPOKa OKYHAEMOCTH M OIICHKa
3G PEKTUBHOCTH MMPOEKTA.

B PE3YIbTATC HCCICAOBAHNA OIPCACIICH ONTHMAJIBLHBIM METOJ IPOBEIACHUS
PEMOHTA, HA OCHOBAHHWH PACYCTOB IIPOU3BCACH BBI6OD MAaTCpPHUAJIOB U OIIPCACIICHA
TCXHOJIOTHA TIPOMU3BOACTBA Da6OT, MNPpCAJIOKCHBI MCPOIIPUATHUA 110 CHHKCHHUIO
OITaCHBIX M BPCAHBIX ITPOM3BOACTBCHHBIX d)aKTODOB, MCPOIIPUATHSA I10 CHHKCHHUIO
He6HaFOHDI/I$ITHOFO BO3JCHCTBUSI HA OKPYKAKIIYIO CpeAy, HPOBEACH aHaIu3
CTPYKTYDHI 3aTpar.

OcHOBHBIE KOHCTPYKTHBHEBIC, TCXHOJIOTHYCCKUC u TCXHUKO-
SKCIUTYaTAaIIMOHHBIC XapaKTCPUCTUKH. HA OCHOBAHHWH PAacY€TOB MPOU3BEACH BBI6OD
MaTCpUuaJlIOB U KOHCTDVKI_[I/Iﬁ JIEMCHTOB  IIPOCKTHUPYEMOT'O OaJIOYHOIO0  C
NOAACPKHUBAIOIIMM 3JICMCHTOM B BUJC d)eDM]'::I U IOpCAJd0XCHA OpraHm3anusa Cro
CTPOUTCJIbCTBA.

Crenenb BHCAPCHUA: INIAHUPYCTCA BHCAPCHHUC ITPOCKTA

OO6macTh TPUMEHEHUS: TPYOOIIPOBOIHBIN TPAHCTIOPT r'a3a

DxoHomudeckas 3 (HEKTUBHOCTL/3HAYUMOCTD PA0OTHI___ DKOHOMHYCCKHUI
pacyeT CPOKa OKYIAeMOCTH CTPOUTEILCTBA OAIOYHOTO ITepexo/aa

B Oynymiem ruranupyeTcsi BHEIPEHUE MPOEKTa

Pegpepam
UNam. | Jlucm Ne dokym. lNodnuck |dama
Paspab. Memnsikoea EA IToBbInIeHHE IKCIUTYaTallIOHHOH HAJIGKHOCTH Jlum. Jluecm Jlucmos
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KoHcynem. MarucTpajabHOr0 ra30MpoBOJia IyTEM 3aMCHBI

3as. Kagh. bypkos I1.B. BAaHTOBOTO MEPEXO/Ia Ha OaNOUHbIi Try ep. 3- 253 1 T




O00o3Ha4YeHNs U COKpaLlEeHUS

YKIII' - ycTaHOBKAa KOMIUIEKCHOW MOATOTOBKH I'a3a;

['KM — ra30KOHIEHCAaTHOE MECTOPOK/ICHHUE;

AT'PC - aBTOMaTu3upoBaHHAs Ta30pacIpeACIUTEIbHAS CTAHIINS;
MI" — MmarucTpasbHbINA ra30MpOBOL;

[ITP — myian npou3BOACTBa padoT;

BITIO — 6a3a mpou3BOACTBEHHOTO OOCTY>KUBAHMUS;

BT/l — BHyTpuTpyOHas TMarHOCTHKA;

['CM — roproduecmMa3ouHbIE MAaTEPUAIIBI;

['DC — ruaposnieKkTpocTaH s

NT"D — uHXEHEPHO-T€OJOTHYECKU PJIEMEHT;

KUII — KOHTpOJIbHO-U3MEPUTENBHBIEC TPUOOPHI;

KIIIT CO/I — xamepsI 3aIrycKa U IpueMa CpeaCcTB OYMCTKU U TUArHOCTHUKY;
MMI'" — MHOTONIETHEMEP3IIBIE TPYHTHI;

MH — maructpanbHbiif HepTenpoBo;

MT — MUKPOTOHHENUPOBAHUE;

HHB — nakyionHO-HampaBiieHHOE OypeHHUE,

[T — nonBOAHBIN TTEPEXO;

[IITPB — mocagouHble MIOMAIKA TpHeMa PEMOHTHBIX OpHUTaJl MO ONEPaTUBHOMY
00CTy>KMBaHUIO HE(DTETIPOBOIA;

CMP — cTpouTenbHO-MOHTaXHBIE PAOOTHI;
TBM — ToHHEeNbHasA OypoBas MAaIlMHA;
VY3A — y37bl 3aII0pHOM apMaTyphl;

YV XJI — yMepeHHbIN U XOJOAHBIN KIIMMAT
[IPC — uentpanpHasi peMOHTHas CIy»K0a;

X3 — cucrema 3IEKTPOXUMUYECKOHN 3alIUTHI.
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BBEJAEHHUE

AKTyaJIbHOCTh TEMBI JUIIJIOMHOHN pabOThI 3aKII0YaeTCS B HEOOXOIMMOCTH
MOBBIIICHUS ~ JKCIUTyaTallMOHHOW  HAIEKHOCTH  IEpPexXo/la  MaruCTPaIbHOTO
razonpoBojia uepe3 p. bonpiias BopoBckas myrem 3aMeHBI BAHTOBOTO MEPEX0/a
Ha 6anounslid. [IoTpeOHOCTH B TPOBEICHUH TaHHOTO BUIa pabOT BhI3BAHA TEM, YTO
B pe3ylibTare BeCceHHero moioBoabs 2011 roma H3MEHWIIOCH PYCIO PEKH.
AHOMaIbHO JIMTEIbHBIE MOpo3bl B jaekadpe 2011- cderpane 2012 BwI3BaH
oOpa3oBaHHE JEASHBIX 3aTOPOB, CIOCOOCTBYIONINX MOABEMY BOJABI B PEKE U €€
pa3nuBy B TMOWME. OTH TPHUPOAHBIC MPOIECCHI BBI3BATM Yrpo3y TMOIMBIBA U

CMCHICHHUA OIIOP HAA3CMHOI'O IICPCXOJa MAaruCTpaJIbHOI'O I'a30IIPpOBOAA.

Lenpto  mumioMHOM paboOTBHl  fABISIETCS  pa3paboTKa MpPOEKTa M0
BOCCTAHOBJICHUIO TEXHUYECKUX M JKCIUIYaTAlMOHHBIX XapaKTEPUCTHUK Iepexoia
MAarucTpajibHOrO0 Tra30mpoBOAA NMYTEM JAEMOHTa)Xa CYIIECTBYIOIIETO M YKIAIKH
3aMEHSIEMOT0 y4acTKa TpyOOIpoBOJia B CYIIECTBYIOIIEM CTBOPE C YBEIMYEHHUEM
BBICOTHOTO TIOJIOKEHHUSI TpyOONpoBOAa, 3aMEHOM BaHTOBBIX U (PEpMEHHBIX
nepexoioB uepes pycio p. b. BopoBckas u ee mpoTok Ha OaJIOYHBIN TUI IEpeXo/Ia.

[IpoexkTupyemsbiii  mepexo]l BXOAUT B  COCTaB JIMHEHHOM  YacTH
MAarucTpajbHOrO Ta3oNpoBOJAA, MPEIHA3HAYEHHOrO [Jii  TPaHCIOPTUPOBKH
IPUPOJHOIO Ta3a U3 CEBEPHBIX panoHOB m-oBa Kamuartka B T. llerpomaBnoBck-
Kamuarckuit. OOmmiasi mpoTssKEeHHOCTh MarucTpalibHOTO Ta30MpoOBOAA COCTABIISET
392 M, guamerp 530 ™M, pabouee gaBinenue 6,4 Mlla, rogoBas

IPOU3BOAUTEILHOCTD IA30IPOBOAA 750 MIH. M /TO.

B coorBeTcTBHU C OCIbIO pa60T51 B JUIINIOMHOM IIPOCKTC ITIOCTABJICHBI
cdlIeayroame 3aaavn:
— MNOpCACTaBUTh XAPAKTCPHUCTUKY 00BEKTa IMPOCKTUPOBAHUSA, JaTb OIIMCAHHC

TPACChbl MAruCTpaJIbHOI'0O ra3orpoBoaa;

BeedeHue
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— IIPOBCCTHU CpaBHI/ITeHBHblﬁ dHaJIM3 BO3MOXHBIX MCTOJOB IIPOBCACHUA
PEMOHTA, ITPONU3BECTU BBI60p OIITUMAJIBHOTO METOAQ,

—  BBIIIOJIHUTh TEXHOJIOTUYECKUI PacucT MAaruCTpaJIbHOIO Ira30IpoBoaa,
MpcaoCTaBUTDh TCXHHUYCCKHC PCHICHUA OopraHu3anunuun pa60T I10

CTPOUTCIILCTBY 0aJ0yHOro Nepexoga MaruCTpajibHOIO Ia3orpoBo/ia,

— TMPOHW3BECTH aHAJIU3 OIMACHBIX M BPEAHBIX MPOU3BOIACTBEHHBIX (PAKTOPOB,
BO3HUKAIOIIUX MPU COOPYKEHUU OOBEKTa, PACCMOTPETh TEXHUYECKHE
MEPOTIPHUSATHS, HaNpaBJICHHbBIC Ha oOecrieucHue Oe3omacHoM
KUBHEJACATECIIBHOCTY W JIMKBUJAUMM  BO3MOXHBIX  YPE3BbIYANHBIX
CUTYyallUK;

IPOU3BECTH AHAIU3 BO3MOKHBIX BO3JCHCTBHUM Ha OKPYKAIOIIYIO CpPENY,

NpCaAJIOKUTL MCPOIIPHUATHUSA 110 CHUIKCHUIO HC6JIaFOHpI/IHTHI>IX BO3H€ﬁCTBHﬁ;

— paccMOTpeTh 3aTpaThl BO3HUKAIOIIME TPU CTPOUTEIBCTBE OOBEKTA,
OPOU3BECTH pacyeT CpoKa OKYNaeMOCTH NPOEKTa, JaTb OLICHKY
AKOHOMHUYECKON 3(PPEKTUBHOCTH BHIOPAHHOTO BapHaHTa TEXHUYECKOTO

peLICHUS.

Jlucm
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2. OB30OP JIUTEPATYPHBI
[Ipy BBIMONHEHUU HCCIEAOBAHUA OBLUTM HCIOJIB30BaHbl CIEIYIOIINE
OCHOBHBIE UCTOYHHUKH JINTEPATYPbl 1 HOPMATUBHO-TIPABOBAs JOKYMEHTAIIHS:

e Kpen B. I'. Mamuns! u o0opynoBanue ra3oHedTenpoBoioB: yuel.
11oco0.

e (I 36.13330.2012 MaructpayibHble TPyOOTIPOBO/IBI.
AxkrtyanuszupoBanHas pepakuus CHull 2.05.06-85*.

e (II86.1330.2014 «CHull I11-42-80*. MarucTtpanbHbIe
TPyOOTIPOBOABIY.

e PJI1-75.200.00-KTH-012-14 MaructpainbHbIil TpyOOIIPOBOIHBIN
TpaHcnopT HedTH U HePTenpoayKTOB. [lepexoapl MarucTpambHbIX
TpyOOIIPOBOIOB Yepe3 BOAHBIC TIperpaibl. HOpMbI MpoeKTHpOBaHUS.

Hanzemnas npokiagka TpyOoIpoBojia Mmokaszaia psji SKCIUTyaTallMOHHBIX
OPEUMYIIECTB: YBEIMYCHHE HAA&KHOCTH, TMPOCTOTa HAA30pa, OOJIEeTYeHHe
PEMOHTA U YJIMHEHUE CPOKa CITYKObI. DKCIUTyaTalus MOJIBECHBIX Ta30MPOBOJIOB B
ycrmoBusix CeBepa jJokazaia HaA&KHOCTh M 1EJIECO00pPa3HOCTh HAI3EMHOM
IPOKJIAJAKU TPyOONpPOBOIOB TaM, TN€ TOJA3EMHAas MPOKIaJAKa 3aTpyIHUTEIbHA.
Benenue paboT mpu HaA3EMHOM MPOKIAJAKE BO3MOXKHO KpYIJIBIH Toja, a Ha

0os10Tax 0COOEHHO Ieecoo0pa3Ho BecTH padoThl 3UMOit.[23]

Cormacuo CHull 2.05.06-85* wnamzemHass mpokiagka TPyOONpPOBOAOB
MPOU3BOJIUTCS HA ydacTKax C JOObIM penbedoM, Hauboliee 1enecoodpazHoe
MpUMEHEHUE Ha Tpaccax, MePeCceKaroNNX TEPPUTOPUN C U3PE3aHHBIM pelibedoM,
OOJIBIIIMM KOJIMYECTBOM PEK, 03&p | T. II., HA MPOCATOYHBIX MHOTOJETHEMEP3IIBIX

TPYHTaX U B IPYTHX CIOXKHBIX YCIOBHSIX. [23]
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[Tepexoagst MH depe3 BomHbIE Tperpaabl MOAPA3ACISIOTCS TO CIIOCO0y

npokJaaky Ha [23]:

e TIOJBOJHEIC,
® HaJABOJHBIC (BO3AYIIHHIC).
Bosznymaeie (HaaBOIHBIC) TIEPEXOIbI OApa3aeoTCes Ha [23]:

- OaJI04HEIC CHUCTEMEI,

- MPSIMOJIMHEHAS MPOKJIaJIKa 0€3 KOMIIEHCAIIMHU TTPOIOILHBIX JedhopMaliuii
— TMPOCTEHUIIHE OTHOMPOJETHBIE TEPEXO0JIbl; MHOTOMPOJIETHBIE CHUCTEMBI Ha

KECTKUX oropax., MHOFOHpOJ’IéTHBIC CHUCTEMBI 110 3EMJIAHBIM OIIOpaM,

- NpPOKJIagKa TpyOONpPOBOJOB C CaMOKOMIIEHCALIMEW MPOJOJIbHBIX
neopManiii — OJHONPOJIETHBIE KOHCOJIBHBIC TEPEXObl, MHOTONPOIETHBIC

CHCTCMEI C F, H, Z-O6p33HI>IMI/I TpalneucuaaJIbHbIMU KOMIICHCATOPAMH, CUCTCMBI C

JIMH30BBIMH U CaJIbHUKOBBIMHU KOMIICHCATOPAMH,

- IIpOKJIaJIKa TPY60HpOBOI[OB C U3JI0OMaMHu B BHJIC «3BMEUKHN» — C U3TU00M

I10 KpHBOfI JIMHUW, B BUIC JIOMaHHOM JIMHUH C KpHBOJ’IHHGﬁHBIMH BCTaBKaMU;
- CIICHAJIBHBIC 3CTAKaAbI,
- MOCTHI.

K Bo3aymHbeiM (HaJBOAHBIM) IMEpPeXoiaM OTHOCUTCS YYacTOK JIMHEHHOW
yactu MH, nposioxeHHbI HaJI3EMHO, C UCIIOJb30BAHUEM OIOPHBIX COOPYKEHHM,
4yepes BOJHBIC Tperpaibl mupuHoi 10 M 1 6ojiee 1Mo 3epKajiy BOAbl B MekeHb [13]

B rpanunel BozmymHoro (HanBojaHoro) mnepexoga MH depe3 BoaHyro
nperpaay BXOIAT HaJl3eMHas 4acTh U YYaCTKH MOJA3€MHOI0 TPyOOTIIPOBO/Ia IJTMHON
no 50 M oT MecT BbIX0/a TpyOompoBoaa u3 3emiu [13].

B 3aBucumoctd OT BHIAa TPOKIAIKH W/WIH MEPEX0]ia, KOHCTPYKITUS

TpyOOnpoOBOIa MOXKET OBITH[23]:

-apOYHOMN;
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-BUCSIUCH;
-0aJIOYHOIA.

[TpoexT mpou3BoacTBa pabOT WM TEXHOJIOTHYECKAs KapTa 110 COOPY>KEHUIO
HA/J3EMHBIX [IEPEXO/IOB UEPE3 CYNOXOAHBIE BOJHBIEC MPENSATCTBUS, OPOCUTEIbHBIE
KaHAJIbl, JKEJIE3Hble M AaBTOMOOWJIBHBIE JIOPOTM CTPOMTENIbHAs OpraHu3alus
COTJIACOBBIBAETCS C COOTBETCTBYIOLLIUMU AKCILTYaTUPYIOLIUMU

opranu3anusmu[38].

[Tocne mpoBeneHUs HUCHbITAaHUI TpPyOONpPOBOAA MPOBOJUTCS MOBTOPHBIM
re0JIe3UNYECKUI KOHTPOJIb MOJIOKEHUS BCEX JJIEMEHTOB KOHCTPYKLMH MEPEXO0/a.
[Ipn oOOHapykeHHWH HEJOMYCTUMBIX OTKJIOHEHUH NPHUHUMAIOT MEpbl IO HX

ycrpanennio[38].

I[OHyCKaGMBIG OTKJIOHCHUA CTpOI/ITeJ'II)HO-paS6I/IBOLIHI>IX pa60T oT
IMIPOCKTHBIX PasMCpOB IJIA 0aJIOYHBIX IICpexogoB H HaI[3eMHOI>’I IMPOKJIAAKH

TpyOompoBooB npuHumatotcs mo CHull 111-42-80*.

Jlonmyckaemble  OTKJIOHEHHMS  CTPOMTEIbHO-Pa30MBOYHBIX  pabOT  OT
IIPOEKTHBIX Pa3MEPOB Ha apOYHBIE, BAHTOBBIE, BUCAYHE, IITNIPEHIEIIbHBIE IEPEXO/IbI

yKa3bIBatOTCs B ipoekTe[38].

[MTorepeunbie (KOJBICBBIC) CBAPHBIC CTHIKK TPYOOIPOBOIOB B MPOIIECCE €TI0
MOHTa)ka BBIHOCSITCS 32 MPE/ICIIbl OTIOPHOM YacTH TPyOOIPOBO/Ia Ha PACCTOSIHUE HE

MeHee auaMeTpa TpybomnpoBoza, Ho He MeHee 200 mm[38].

[Ipy 3amMblKaHMM YYacTKOB HAJ3€MHOI0 TpyOONpoBOAa IMOJIOXKEHUE
MOHTHPYEMOTO TPYyOOIPOBO/Ia HA PUTEIIAX ONOpP OMPENEISIOT B 3aBUCUMOCTU OT

TEMIIEPATYPbl HAPY)KHOTO BO3/IyXa B COOTBETCTBHHU C poekTom[38].

PerynupoBky nosioxeHusi TpyOOIpoBO/ia Ha PUTENSX OMOp MPOBOMASTCS BO

BpeMst MoHTaxa[38].

U3m.

Jlucm

Ne dokym.

lMoodnuck

[lama

O630p numepamypel

Jlucm

19




B coorBercTBum co CII 36.13330.2012 nmepexoasl TpyOOMpOBOAOB Yepe3
BOJIHBIE MPETPaabl B 3aBUCUMOCTH OT YCJIOBHM pabOTHI, TuaMeTpa TpyOoIpoBoa,
pabodero naBiIeHUS U CYJ0XOJHOCTH BOJHOM Mperpajspl OTHOCATCS K Kareropud 1,
| wmu B [23].

[lepexompl mopa3AeisAIOTCS MO TPYIIaM CIOXHOCTH B 3aBUCUMOCTH OT
IMPUHBI BOJHOTO 00bekTa cornacio CHull 1.02.07 — 87

YcnoBus paboThl U AKCIUTyaTallud HAJESKHOCTH TEPEXO0JI0B B pelIaroIIei
MEpe 3aBHCHUT OT TOTO, HACKOJBKO TOJHO YYTEHBI TPU TPOCKTUPOBAHUU H
CTPOMTEILCTBE YCIOBHS IepedopMUPOBaHUs pycia pexu [23].

I1. TI. bopomaBkmubl u O.b. lamgpuasim B 1967 1. mpemiaoxumm
KJaccu(ukaimoo, KOTopas OCHOBaHA Ha BEChbMa MPOJOJDKUTEIHLHOM H3YyYEHUU
yCIIOBU pPabOThl HAJA3eMHBIX TPYOONPOBOJAOB B PazHOOOpA3HBIX YCIOBHSIX. B
KJacCu(PUKaAIMK YYUTHIBACTCS THUIT PYCIOBOTO MpOIEcca, UIUPUHA PEKU, BUJ
IPYHTA, COCTABIISFOIIETO PYCIIO, CKOPOCTh TCUCHHS U MHBIC TIoKa3zaTenu [23].

B kaxxmoMm ompeneseHHOM Cilydae MPUHUMAIOTCS COOTBETCTBYIOIIME PEIICHUS TI0
rnyOuHe 3aJ0)KEeHHMH M Bpe3ke TpyOompoBoaa B Oeper, Y4YUThIBAIOIINE
cenuuyeckre YCIOBUSI BOJHOW TMperpaabl, a Takke 1eJIecCo00pa3HOCTh

COOPYIKEHHSI HaZ[BOHBIX Mepexo10B [23].

Ha yuactkax 1 Tuma skcImryatamusi mMepexooB OOBIYHO OCYIIECTBIISETCS
0€3 KaKuX-TO OCJIOKHEHUH, Ha y4acTKax 2 W, B OCOOEHHOCTH, 3 THUIIOB Pa3MbIBHI
TpyO (pyM HEBEPHOM OIpPEACICHUM TIYyOWHBI 3aJ0XKCHHS) BCTPEYAIOTCS BEChbMa
gacto. JlaHHBIE pa3MBIBBI B OOJBIIMHCTBE CIy4aeB  COMPOBOXKIAIOTCS
paspymienusimu Tpyo. Ha ydacTkax 4 Tuma He PEKOMEHIYETCS CTPOUTEIHCTBO

TIOJIBOJTHBIX Tepexo 0B [23].
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3. XAPAKTEPUCTUKA OBBEKTA IPOEKTUPOBAHUSA

3.1.MapupyT Tpaccsl MarucTpajbHOTO Ta30IIPOBOA

Tpacca paccmarpuBaeMoro ydactka (puc. 1.1) mepexoga MaructpaabHOTO
ra3onpoBoja «YKIIT' Hwxne-KBakunkckoro I'KM-AT'PC
r. [lerponaBnoBcka-Kamuarckoro» uepe3 ponuny p. b. BopoBckas pacnonoxena
Ha 3amagHo-KamuaTckoil HU3BMEHHOCTH B 30HE 3a00J0YEHHOW TYHJIPHI. 3amaiHo-
KamuaTckass HU3MEHHOCTb [0 Tpacce IEPECEUEHUs] C  MAarucTpajbHbIM
ra3omnpoBOJIOM XapaKTEPU3YETCs] XOIMHUCTO-YBaJIUCTBHIM PenbeOM JICTHUKOBBIX H
BOJIHOJICTHUKOBBIX PaBHUH MeXAypeunid. Ha mpoTspkeHMu cBOero myTH Tpacca
MarucTpajbHOTO ra30IpoBO/ia MOBEPKEHA ITOBOPOTaM, 00€CIIEUMBAIOLIIM 00X0/1
npenstcreuii. Ha 40,4 kM OHa mepexoauT ¢ BBICOKOW Teppackl (28 M) B moymHy
p. b. Boposckas, nepecekas 6onota (43 km). OT 43 KM NPOXOIUT MO JOJHHE
p. b. BopoBckas u nepecekaer ee Ha 45 kM. JlonMHa peKM MMEET MHOKECTBO
MPOTOK, PYKAaBOB, CYXHX pycel, cTapuil U Menkux (opm penbeda. MecTHOCTD

ITIOJIHOCTBIO 3aJICCCHHAs.

Puc. 1.1. O6mmii Bux BaaToBoro nepexoaa MI gepes p. b. BopoBckas

Xapakmepucmuka obbekma rnpoekmuposaHusi
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Puc. 1.2. Tonorpaduueckas kapTa Tpacchbl MarucTpajbHOTO Ta30MpoOBOAA

3.2.Metposornueckasi ¥ KJIMMaTHYECKask XapaKTEPUCTUKA

Oo6macTb

XapaKkTepu3yeTcs

i |

YCH

IIPOBEACHUS

IpoaAO0JIZKUTCIIBHO

MaJIOCHEKHOM,  XOJIOJHOM

pa60T B KIIMMaTH4Y€CKOM OTHOIIICHUHA

)41

CpaBHUTCJIbHO TCIIJIBIM JICTOM. C 3ariaza OHa OMbBbIBACTCA XOJOAHBIM OX0TCKUM

MOpeM, C BocToka orpanumdeHa CpenuHHBIM XpeOTom. ['omoBas aMIIUTynA

TeMIiepaTypbl Bo3ayxa 3aech He npesbimaer 25-30 °C. B nenom kimmar 31ech

MOPCKOW YMEPEHHBIN.
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3uma (HosOph - cepemuHa ampens muurcs 160-170 cyr.) ymepeHHO
XO0JIOJIHAs, CPABHUTEIBbHO CHExHas. CpenHss TeMmreparypa camoro XOJOJHOIO
Mecsia (peBpaib) He onmyckaerca Huxe MUHYC 18 °C, a aGCoMOTHBI MUHUMYM -
Hxe Munyc 45 °C. [lepuoa ¢ yCTOMYMBBIMU MOPO3aMH MPOJOJIKAETCS B CPETHEM
C OKTsiOpst mo koHel Mapta. CpeaHerooBo€ KOJUYECTBO OCAJIKOB COCTABISET
1024 mMm.qHEH ¥ OTJIMYaeTCs MpeodaagaHueM XO0J0JHOM BEeTPEeHOH Maio00IaqHOM
norozoi. BeicoTa cHe:xHOTO TIOKpoBa gocTtrraeT 98 cM Ha 3amuimeHHsx u 91 cm
Ha OTKPBITHIX y4acTKaX. 3HAUUTENIbHbINA CHEXHBIN MOKPOB MPEIOXPAHSET MOYBY OT
Ype3MEpHOro Tmpomep3anus. MakcuManbHas TJIyOMHA TPOMEpP3aHUsl TOYBBI
cocraBisier 59 cM. B 3umHuMI nepuon roma mnpeodnanarT BETPhl CEBEPO-
BOCTOYHOI'O HampaBiieHHs. MakcumaibHas CKOPOCTh BETpa COCTaBisieT 28 Mm/c,
nopsiBel - Oonbiie 40 m/c. CpennemecsiuHas ckopocTh Betpa 30-3,8 m/c. Ilpu
BETpaxX, HAMNpPABJICHHBIX C MOps, MOroJa HEYyCTOWYMBasi: OOWIIBHBIE OCAJKH,
COMPOBOXK/IAIOIIMECS] CUJIBHBIMH BETPAMH, CMEHSIOTCA KPAaTKOBPEMEHHBIMU
CHEXXHBIMU 3apsiiaMH, KOTOpbIe B CBOIO O4YEpeJb MOTYT MEPEeXOAuTh B
MPOJIOJDKUTEIBbHBIE CHETOMaapl U MeTenu. Yuciao AHedl ¢ TymMaHOM B 3UMHHUU
nepuoa He mpebiaet 10, a yucno nHeH ¢ METenblo CYHIECTBEHHO OOoJbIie - 45-
60.

Becna B 3amamHoM paifoHe 3aTsDKHAs M MPOXJIagHas, YTO OOBSICHSIETCS
CUJIBHBIM OXJIXKJAIMKUM BiausiHueM OXoTckoro Mops. JJMTcs oHa ¢ cepeauHbl
ampens J0 mepBoi jaekanbsl uions. CpenHssi MecsdHas TeMIiepaTypa ampens
cocraBmsier Mmuayc 3,2 °C, mas mmoc 2,5 °C. CpegHee MECSYHOE KOJIHYECTBO
ocangkoB 60-70 MmM. BernencTtBue HU3KON TemrepaTyphl Jake B MIOHE BO3MOXKEH
MOKpBIH cHeT. J{oXabh, CMEHSIOIIMICS CHETrOM, TeIUias MajaooOjadyHas Ioroja,
CMEHSIIOIIASACS PE3KUM TIOXOJIOJAaHWEM U BBIHOCOM HU3KOW 0OJIAYHOCTH.
[Ipeobnanaroriee HampaBiIeHHE BETpa BECHOW - FOKHOE, CPEHHsIS MeCsSuHas
CKOpOCTh BeTpa - 3,8 M/c. BecHoil pe3ko yBenMUUBAETCS MOBTOPSIEMOCTh HU3KOMH
00JlayHOCTH U TyMaHOB. CpeiHee YKCo JHel ¢ TyMaHaMmu - /-12 B mecHil.

[Tociie ponroi XOJIOMHOW BECHBI HACTYNAaeT HENPOJIOKUTEIIBHOE U

npoxjaaHoe JieTo (cepenMHa WIONS M TepBas jAekanga ceHtaops). Cpennsis
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MecsA4YHas TEMIEpATypa caMOro TEIUIOro Mecsla aBrycra coctasiseT mitoc 12 °C,

adcomoTHbIN MakcuMyM 1toc 30 °C. be3amopossbiii nepuoa qiautcs 3-4 mecsua.

B »T0 Bpems B paiioHe npeobiiaaeT ceBepo-3araHble U 10KHbIe BeTpbl. CpeaHsis

CKOpPOCTh BETpa HE NpeBbImacT 4-5 M/C, a MaKCHUMaJIbHBIE CKOPOCTH MOTYT

nocturats 34 m/c.

Knumaronorudyeckue napameTpsl pailona npeacTanieHsl B Tadnuie 1.1.

Tabmuua 1.1. Knumaronorudyeckue napameTpsl paiioHa

Ne HaunmenoBanue napamerpa 3naueHue napamerpa | Ilpumeuanue
1 2 3 4
Cpennsis Temrieparypa BO31yXxa CHwulI 23-01-
1 -14,1 0C
HanOoJIee XOJI0THOTO MecsIa 99* [14]
Cpennss MaKCUMaJIbHast
2 | TemmepaTypa HamOoJiee KapKOro + 16,3 0C -/1-
Mmecsia
CpenneronoBas po3a BETpoB, %o:
3 17
C
3.1 |CB 14 -/1-
32 |B 8 -/1-
3.3 | IOB 11 -/1-
34 |10 19 -/]-
3.5 | 103 9 -/]-
3.6 |3 8 -/1-
3.7 |C3 14 -/1-
4 | tuis, % 18 -/1-
CkopocTh BeTpa, MOBTOPSEMOCTD
5 | mpeBbIIIEHUST KOTOPOI COCTABIISIECT 9 -/]-
5%, m/c

JleTHU#i MaKCUMyM OCaJIKOB, B cpeaHeM 3a mecsi gocturaer 100-120 mm.

Yacto OHM HOCST JIMBHEBBIM XapakTep W CBA3aHbl C XOJOJHBIMU (PPOHTAMHU.

Becbma Benmka (HanOombinas Ha KaMuaTke) MOBTOPSAEMOCTb TyMaHoB - 10 19-22

JHEeW B Mecsll, B cpeaneM 10-15.

OceHb He O4YeHb NPOJOJDKUTENbHAS (CEHTAOPb-OKTSIOpPH), BETpeHas,

nacMypHasi, JOXIJIUBasi, BO3MOXHBI TPO3bl W Tpaa. XapakTEepPHO OBICTpPOE
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NOHWKEHUE Temrieparypsl. Hanboubliee MeCsSYHOE KOJIMYECTBO OCAIKOB 32 TOJ
BBINTAagaeT B OKTsOpe - mo 178 mm. [lepwon Bereranuu 3akaHYMBACTCsS B Hadaje
OKT0pst, a B 20 wuuciax TOSABISETCA CHEXHbIM 1OKpoB. CpenHss
MIPOJIOJDKATEILHOCTH 0€3MOPO3HOTO TIepHoia - /6 THEH.

[TonoBoabe Ha paccMaTpUBaeMOW TEPPUTOPUM HAYMHACTCS B KOHIIE
ampens-mMae M TPOJAOIDKaeTcs 10 aBrycrta. [k BeceHHe-JIEeTHEro IOJO0BOMAbS
OOBIYHO MPOXOJUT B CEpPEIMHE UIOHS. 3a MOJIOBOIbE MPOXOAUT B cpenHeM a0 60 %
rOZI0BOTO CTOKa BOABl. B mepHoa NpOXOXKICHHS TIOJOBOIbS HAOIIOJAI0TCA

Kap4eXxobl.

3.3.XapakTeprcTrKa TPacChl MaruCTPaIbLHOTO Ta30MPOBO/IA ¢ OATOYHBIM

Imepexoaom

Ob6m1as IPOTSHKEHHOCTh TPacchl PEMOHTHPYEMOTO ydacTka
MaructpanbHoro rasomponojia «YKIII'-2 Huxne - Kakuukckoro ['KM-AI'PC
r. [lerponaBnoBcka-Kamuarckoro» wepe3 ponuny p. b. BopoBckas cocraisier
2024,26 m (ocHoBHasi Hutka) U 2023,78 M (pe3epBHas HUTKa).MaructpaibHbIN
ra3onpoBOJ] YKJIaJbIBAETCS HAJA3EMHO Ha ONOPHI, B MECTAX MEPECEUEHUS C PEKOU U
MPOTOKaMU Ha (pepMEeHHbIE IEPEXO/IbI.

OcCHOBHBIE XapaKTEPUCTUKH MPOEKTUPYEMOTO Ira30IpPOBOIA:

— Kiacc raszomnposoja — |;

— Kareropus ydactkoB Tpyoomnposoaa — |, |1 (CHull 2.05.06-85* [13]);
— HapY>XHBIU AHAMETP U TOJIIUHA CTEHKH TPYObI — 530%9,0 MmMm;

— pabouee nasienue — 6,4 Mlla;

— Ttemneparypa raza — mmoc 11 °C.

["a3ompoBOA CTPOUTCS C NPUMEHEHHUEM CIEAYIOIINX OCHOBHBIX W3/CIIHM:

— TpyOBbI CTalbHBIE IEKTPOCBAPHBIE MPSMOILIOBHBIE AUaMeTpoM 530 MM asis
MarucTpajibHbIX Ta30HEPTENPOBOAOB, TOMIIMHA cTeHKH 9 MM o TY 1381-
012-05757848-2005[27];

— orBox 'O 9° 530(9.0 K56) mo TY 1468-002-94494149-2009 [28];
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— otBox 'O 15° 530(9.0 K56) mo TY 1468-002-94494149-2009 [28];
— otBox 'O 16° 530(9.0 K56) mo TY 1468-002-94494149-2009 [28];
— otBox 'O 18° 530(9.0 K56) mo TV 1468-002-94494149-2009[28];

— uyryHHsrnonyrpy3s 1530 o TY 26-0401-725-86 [32];

— MaHXeTa TepMOyCaXHBaromasica crbikoBas ¢ npaiMmepoM « TEPMOPA/I-

MCT» 530x440x1,8 mo TY 2245-010-05336443-2013[29];

— ckanpHbii uct CJIT-530 «O» mo TY 2246-001-96017324-2010 [30];
— Tlenomnekc35 C-2400.540.60 mo TV 5767-006-56925804-2007[33];

—  cTajb TOHKOJHMCTOBas olHKoBaHHas 6=0,5 MM TOCT14918-80 [8].

BI)I60p TPY6 L CTPOUTCIIBCTBA TI'a30IIPpOBOJdAa BBIIIOJIHCH HAa OCHOBAHHH

pacueToB, BBHITIOJHEHHBIX B COOTBETCTBUHU ¢ TpeboBanusmu CHull 2.05.06-85*

«MaructpajbHbie TpyOompoBob» [13] ¢ ydeToM Harpy3ok OT CEHCMHYECKOTO

BO3JICUCTBHS.

U3m.

Jlucm Ne dokym.

lMoodnuck

[lama
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4. METOAbI CTPOUTEJIBCTBA IIEPEXOJ10B MAT'HCTPAJIBHOT'O
I'A30ITPOBOJA YEPE3 PEKU
4.1. Bb160op oNTUMaILHOTO METO/a
Jlns BeiOOpa HamboJee ONTUMAJIBLHOIO METOZa CTPOUTENHCTBA IMEpexoia
MarucTpaJibHOTO Ta30mpoBojaa depe3 peky bombimas BopoBckas paccMoTpum
4eThIpe BO3MOXKHBIX. METOJ HAKJIOHHO-HANPABJICHHOTO OypeHHs, MeETO.
MOI3EMHON MPOKIAAKHA OTKPBITHIM CIIOCOOOM, METOJ MHUKPOTOHHEIMPOBAHUSA W

METO]I YCTPOKWCTBA HAA3EMHOTO NIEPEXO/A.
4.1.1. Metoa ropu30HTaIBHOIO HAKIOHHO-HAIPABICHHOTO OypeHUs

MeTton TOpU30HTAIBHOIO HAKJIOHHO-HAIIPABIECHHOTO OYypeHUs SBISIETCS
IIPOTPECCUBHBIM ~ METOJIOM PEMOHTAa MAaruCTPajbHbIX TIa30IPOBOJOB,0/THAKO
JAHHBIM METOJT OCYIIECTBIISIETCS B IPYHTaX MO3BOJISIIOIIUX YAEPKUBATh MUIOTHYIO

CKBaAXXKUHY IJIA IIPOTACKUBAHUA pr6onpOBoz[a C IPUMCHCHHUCM OCHTOHUTA.

[ L1 Lz L3 Ls Le

.
T = VAR A
7 7 = - o .. N E /_,/ jlf
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Puc. 2.1. IlpynuunuanbHas cxema MUJIOTHOW CKBaKHUHbI

IIPU HAKJIOHHO-HAINPaBJIEHHOM OypeHHH

Tonma rpyHra B noitMe p. b, BopoBckasi coiepKUT B OCHOBE TaJICYHHK C
BKJIIOUCHUSIMU cJloeB Tmecka. [lpou3BoAcTBO pabOT MO TOPU3OHTAIBLHOMY

HAKJIOHHO-HAIMPaBJIEHHOMY OYpEHHIO B TAKUX TPYHTOBBIX YCIOBUSAX MPUBOIAT K

Memodbi cmpoumernscmea nepexodos
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OOpPYIIEHHUIO MUJIOTHOM CKBa)XMHBI, U JIETACT HEBO3MOXXHBIM MPOU3BOICTBO paboOT
0 KAUTAJIbHOMY PEMOHTY Tra30lpoBoJa JaHHbIM MetoaoM. OOpyiieHue
CKBXMHBI TIPUBEIET K BBIXOMYy OCHTOHHWTa Ha IMOBEPXHOCTh, UTO IOBJIECYET 3a
co00# HEMPOTHO3UPYEMBIH yIIepO SKOJOTHH.

CornacHo BeJOMCTBEHHBIX HOPM «CTPOUTEIHCTBO MOABOJHBIX MEPEXOI0B
ra30MpOBOJIOB CIOCOOOM HAIPaBJICHHOTO OYpEeHHs» BBEACHHBIX B JICHCTBHE
npukazom Ne 99 or 24.07.1998 r. PAO «l'a3mpom», yCIOBHUAMH,
OTPAaHUYHUBAIONIUMH  BO3MOXHOCTh TMPUMEHEHHS CIoco0a  HaIpaBJICHHOTO
OypeHusl, SIBISIOTCS:

- HeOIarompusTHbIE TPYHTOBBIE YCIOBHUS: HampaBlIeHHOE OypeHue
IPEJCTaBISIET 3HAUUTEIbHYIO CI0KHOCTh B TpaBUIHBIX TpyHTax (rpaBus Oosee 30
%), B TpyHTax THUIIA IJIBIBYHOB, B TPYHTaX C BKIIOYCHHEM BAIYHOB U OYJIBDKHHUKA.
B Takux ciydasx yCIOXHSETCS KOHTPOJb MPH OYpeHUHM MUIOTHOM CKBAa)KUHBI,
BO3MOXKEH 00BaJ IPyHTA MPU PACUIMPEHUU MMUIOTHON CKBa)KMHBI U 3aKIMHUBAHUE
pabouero TpyOOnmpoBoIa MpU €r0 MPOTACKUBAHUMU.

4.1.2. MGTOI[ HOHSGMHOﬁ IMPOKIIAAKHU OTKPBITBIM MCTOAOM

I[To guy BomoeMOB TpyOONMpOBOABI MPOKIAILIBAIOT B BHUJIEC JIOKEPOB,
mpoBOJisE paboThl B dUeThipe OdTama. Ha mepBomM »Tame BBIMOJHSIOT BCE
MOATOTOBUTENIbHBIE Pa0OTHL. 3aTeM 3aKpeIvisiioT CTBOp (OChb) Tepexona u
MPUCTYIAIOT K pa3paboTke OeperoBbIX M TMOJBOJHBIX TpaHied. Bropoit sram
COCTOUT B TOATOTOBKE MOABOAHOTO TPyOOIpoBOAa HA BCIO JJIMHY MOJBOJHOM
4acTU Mepexoja, CBApUBAEMOI0 U3 OTJICIbHBIX 3BEHbEB TPYO, 3arOTOBJICHHBIX HA
3aBojax. llepen cmyckoM B BOAY IUIETh B COOpPaHHOM BHJE HCIBITHIBAIOT B
cootBeTcTBUM co CHullamu nByxkpaTHbIM pabo4YrM THAPABIMYECKUM JIaBICHUEM,
HO He meHee 1,2 MIla. [TogroroBneHHbI TakuM 00pa3oM TPyOOTPOBO OCHAIIAIOT
MOHTOHAMU W, €CIW HYXHO, Tpy3aMH [Jisi MPUIAHUS €My OTpULATEIbHON

maBydectd. PaboThl MpoBOATCS METOAOM MPOTacKUBaHUs (puc. 2.2).

[Ipu crpouTenbcTBE MOA3EMHBIX (TpaHUIEHHBIX) mepexogoB MI

HanOOJbIIMK yepd BOJHBIM OMOJIOTMYECKUM pecypcaM CBs3aH C MPOXOAKON U

NN3m.

mMazucmparnbHo20 2a30posoda Yepes peKu
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oOpaTHOM 3aCHIIKOW TpaHIIEM B PYCIOBOM dYacTH BOAOTOKOB. [lpu sTOM
MPOUCXOAUT CIUIOIIHOE HAapylUIeHWE JHAa N0 JIMHUM Nepexoaa, HU3MEHEHHE
(bU3UKO-MEXaHUYECKUX CBOMCTB TPYHTOB, BPEMEHHBIE U3MEHEHUSI €CTECTBEHHOTO
TUJIPOJIOTHYECKOTO PEKUMA U PYCIIOBBIX MPOLECCOB, YBEIUNYEHUE MYTHOCTH BOJIBI
U 3aUJIeHUE JOHHBIX OUOIIEH030B. Huke 1o TeueHrnI0 HHTEHCUBHOCTH BO3ICHCTBUS
B 30H€ PACHPOCTPAHEHUS MYTHOCTH 3aBUCHUT OT JAJIBHOCTH PACIpPOCTPAHEHUS
nuielida TOMOJHUTETFHON TEXHOTCHHOW MYTHOCTH, KOHIICHTPAIlMW B3BEIIECHHBIX
YacTHI], TPOJOJKUTEIBHOCTH BO3JICUCTBUS U YYBCTBUTEIBHOCTH OMOJIOTHUYECKHUX
OpPraHU3MOB K 3TOMY (DaKkTOpy BO3JEHCTBUSI — MPOMOPIMOHATIBLHO PACCTOSIHUIO OT

CTBOpA PYCJIOBBIX padoT.

T TTT]

b OnEN OO

I

Puc. 2.2. Cxema npoknaaku 4epe3 BOAHYIO NPErpamy
METOJIOM MTPOTACKUBAHUSA €T0 O IHY

4.1.3. MeToa MUKPOTOHHEIUTUPOBAHHUS

Meron MukporoHHeupoBanus (puc. 2.3, puc. 2.4) nHaubomee
’KOcOeperaruii cnocod MPOX0XKACHHUSI BOJHBIX MPErpaj, KOTOPhI HE HAHOCUT
yiepo OKpY>KaroIien cpene. CoopyxeHnue nepexoja METOJIOM
MUKPOTOHHEJIMPOBAHUS HE HAPYIIAET METUOPATUBHYIO CHCTEMY U CYLIECTBEHHO
COKpamaer 00beM MPOM3BOAMMBIX 3EMIISHBIX PAa0OT MO CPaBHEHHIO METOAOM
MOJI3eMHOM NpoKJIaaku. [Ipoxoaka MOXKET OCyIIECTBIATHCS MPU Pa3IMUHBIX BUIAX
MOpOJI, HAMlpUMep, TIMHUCTHIX MOPOAaxX M CKaJdbHBIX TpyHTax. [Ipoxon B rpyHTE
OCYIIECTBISIETCS TpPHU  TOMOINUIIPOXOTYECKOW  MAIIMHBI, WU, JAPYTUMH
CJIOBaMH,IUTA(TIPOXOTYECKUA TIUT), KOTOPBIM JBUTAET JOMKpaTHas CTaHITHS,
yCTaHaBJIMBaeMasi Ha TIyOWHE, HEOOXOIWMOW Il MPOKIIAJIKU TpyOOIrpoBoja.

['myOuna 3aneranusi TOHHES B puOpexHoi 30He — 10 20 M. MUHYCOM JTaHHOTO

MemodbI cmpoumernscmea rnepexo0os Jiucm
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METO/1a SIBJIIETCA JOPOTrOBU3HA U YBEJIMUYEHUE CPOKOB CTPOUTENBLCTBA B 2 pasa, Mo

CpaBHCHHIO C MCTOAOM H&I{BGMHOI;‘I IMPOKJIaJIKH.

Puc. 2.4. Hacagka st MallinH MUKPOTOHHEUTMPOBAHUS

U3m.
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4.1.4. Merop ycTpoiCTBa HaJI3eMHOI'0 MEPEX0/1a

Haubonee SKOHOMHUYHBIMU, NPOCTHIMH MU YJOOHBIMM B OJKCIUIyaTallUU
SBIAIOTCA ~ OallouHble  KOHCTPYKIIMHM TEPEXOJ0B, IMOJYYHMBIIUE IIHUPOKOE
pacnpoCTpaHEHUE TP  CTPOUTEIBCTBE  MArUCTPAIbHBIX  TPYOONPOBOAOB.
banounsle nepexoibl UMEIOT Ty OTJIMYUTEIBHYI0 OCOOEHHOCTbh, YTO TPYyOOIPOBOJ
BBIIIOJIHAET pOJb CAMOHECYIIEH Oanku, ONUparoUIeics KOHLAMHU 4epes
ONpeieTICHHbIE  MHTEpBaibl  (MpOJEThI) Ha  omopbl.banouHble  MEepexobl
TPYOOIIPOBOJIOB - COOPYKAIOTCSI HA OMOpax MPHU MEPECEYCHUH BOJIHBIX U JIPYTUX
nperpajg, Mpu MPOKIaJKe TpPyOONpOBOJOB Ha 3a00J0YEHHBIX, OOBOJHEHHBIX,
MHOT0JIETHEMEP3IIbIX IpyHTaX. CoopyKeHue MOA3EMHBIX OalOYHBIX IMEPEXOJ0B
TpyOONPOBOJOB OCYIIECTBISETCA MO JBYM KOHCTPYKTHBHBIM cCXemaMm - 0e3

KOMIICHCAIINH U C KOMHGHC&I_[I/Ieﬁ IIPpOAOJIBHBIX I[G(l)OpM&I.[Hﬁ.

4.1.5 CpaBHUTENbHBIE  XapaKTEPUCTUKA  METOJOB  CTPOUTEIHCTBA

MarucTpaIbHOTO ra30IpPOBO/Ia YePe3 PEKH

Tabnuua 2.1. CpaBHUTENbHBIE XapAKTEPUCTUKU METOIOB

CroumocTh Bnusiaue Ha
Meron CTPOUTENBCTBA, OKPYKAIOIIYIO JlocTonHCTBa/HETOCTATKH
MIIpI. PYO. cpeny
HE HEBO3MOKEH K IPUMEHEHHUIO
Owmbkal 6ypeHHe paccmarpuBaercs HC OKa3bIBACT H3-3a TPYHTOBBIX yCHOBI/Iﬁ
OKa3bIBAET HauboJee
[ToazemHuas mpokJaaka 3HAUYUTENIbHOE | paclpOCTPAHEHHBIH METOI,
OTKPBITHIM METOJIOM 04 HETaTUBHOE HaWMEHBIIIasi CTOUMOCTh
BIIUSIHHE CTPOUTEIHCTBA.
Haunboee skocOeperaroImuii;
HauOOJIbIIIast CTOUMOCTh
MuUKpOTOHHEIMPOBAHUE | 2,6 HE OKa3bIBAE€T | CTPOUTEILCTBA; YBEIUUNBACT
CPOKHU CTPOUTENHCTBA B 2
pasa;
. SKOHOMUYHBIN, TPOCTON U
Hanzemnslii nepexon 1,3 HE OKa3bIBaeT .
YAOOHBIN B AKCILTyaTaIlu;

Ha  ocHOBaHMM  NpPUBEACHHOW  CPABHUTEIBHOM  XapaKTEPUCTUKHU
PacCMOTPEHHBIX METOJIOB CTPOUTENBCTBA MEPEXOAA MATUCTPAIBHOTO ra30MpPOBOAA
yepe3 peky bounbinas BopoBckasi ciaenan BbIOOp B MOJIb3Yy METOAA yCTPOMCTBA

HaJI3CMHOI'0 TICPEXOJId.
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4.2.0Onucanne NpUHIMIHAIBHBIX TEXHOJIOTMYECKUX pEelIeHUN

[Ipu BeIMOMHEHUU PabOT MpeayCMaTPUBACTCS JEMOHTAX CYIIECTBYIOIIETO
U YKIAJKa 3aMEHSEMOro y4acTKa TpyOOmpoBOAa B CYIIECTBYIOIIEM CTBOpE C
YBEJIMYEHHEM BBICOTHOIO IIOJOKEHHs TpyOONpoBOAa, 3aMe€Ha BAaHTOBBIX U
OaJIoUHBIX Mepexo/ioB yepe3 pycio p. b. BopoBckas u ee nporok Ha pepMeHHbIN
THUII IEPEXO0AA.

PeMOHT OCHOBHOM U pe3epBHOM HUTOK BBIMOJIHSAETCS MOCIEA0BATENHHO 0€3
IpEKpaIIeHHs TPAHCIIOPTa rasa.

Marepuan TpyOONpoBOia, TONIIMHA CTEHKH TPYObl M H30JSLHUOHHOTO
IOKPBITHSL  COOTBETCTBYIOT  BOCIIPMHHMMAE€MbIM  Harpy3kaM H©  OTBEYAroT
JNEUCTBYIOIIMM HOPMATHBHBIM JIOKyMEHTaM U TpeboBaHusiM. (COOTBETCTBUE
noJ00paHHBIX TpPyO0 BOCHPUHMMAEMBIM OKCIUTyaTallMOHHBIM HArpy3kam H
Harpy3kam B IIPOLIECCE CTPOUTENIBCTBA NOATBEPHKIAECHO Pacuy€TOM, BBIIIOJHEHHBIM B
cootBeTcTBUM co CHulT 2.05.06-85* [13].

['oToBHOCTH TPyOOIPOBOAA K BOCHPHUATHIO SKCIUIyaTallMOHHBIX HArpy30K
IPOBEPSAETCS HUCMBITAHUSAMH, KOTOPbIE MPOU3BOAMUTCS B COOTBETCTBHUH C
tpeboBanussmu CHull 111-42-80* [16], CIT 111-34-96 (Tom 3) [17]. Bennunna
UCIBITATEIbHOTO JIaBJICHUS MPEBBIIACT padoyee JaBlieHUE B TPyOONpOBOjAE IpU
AKCIUTyaTalliM W TapaHTUpPYyeT Oe3aBapuiiHyl0 paboTy B IMpoIlecce TPaHCHOpTa
NIEPEKaYMBAEMOI0 MTPOIYKTA.

JUist mpenoTBpalieHus MpoBUca TPyOONMpoBOJa Ha PYCIOBBIX YaCTAX
IPUMEHSIOTCS (PepMEHHBIE KOHCTPYKIMU MPoJieToM 66 M B KOJMYECTBE 2 HIT. 1O
OCHOBHOMW HUTKE TPyOOINPOBOIA U 2 HIT. IO PE3EPBHON HUTKE TPYyOOTIPOBOIa, 55 M
B KOJIMYECTBE | IIT. MO OCHOBHOM M | MIT. MO pe3epBHON HUTKE, TpyOONpoBoAa U
77 M B KOTU4ecTBe | MIT. MO pe3epBHOI HUTKE TPYOOTPOBOA.

YacTp CyIIECTBYIOIIMX TMOJABMKHBIX ONOp TpyOONmpoBOAa IOCHE €ro
JEMOHTaXa HApalIMBaeTCs Ha BBICOTHBIE OTMETKH, OOECHEUHMBAIOLIME MPOXOJ]

Kapuexo/1a | JIbJIa.
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Jliist obecnieueHust 60ee yCTOMIMBOTO TIOJIOKEHUS TPYOOIPOBOIA IPUHSATO

IIPOEKTHOE pelIeHne 00 yCTaHOBKE JOIIOJIHUTEIBHBIX OIOP.

JLiist

MpeloTBpalleHUs]  BCIUIBITHS ~ TPyOOINpoBOJa  IpPeaycMOTpeHa

OammacTupoBKa TpyOompoBoa dyryHHbIMU Tomyrpy3amu J1530 mo TY 26-0401-

725-86 [32] Ha yuacTkax moa3zeMHo#M rnmpoxiaaku MI'.

IIo oxoH4Yanum CTPpOUTCIILCTBA HCO6XOI[I/IMO IMPOBCCTU TCXHUYCCKYIO H

OMOJIOTMYECKYIO PEKYJIBbTUBALIMIO CTPOUTEIHHON TUIOMIAKH.
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5. TEXHOJIOTUYECKH PACYET MATUCTPAJIBHOI'O
I'A30IIPOBOJA

B coorBerctBum co CHull 2.05.06-85* [13] mpoekTOM BBITOJHEHBI
CIICAYIOIINE PACUECTHI:
— pacyeT TOJIIHMHBI CTCHKH ra30MpOBO/Ia;
— pacuer TpyOOIpoBoa Ha IPOYHOCTH;
— pacuer TpyOOIIpoBOa Ha HEJAOMYCTUMBIC TIACTHICCKHE JehOpMalliy;
— pacdyer Ha YCTOWYHBOCTH ITOJIOKCHHSI IMPOTHB BCIUIBITHS (OalIacTHPOBKA
TPyOOIIPOBOA);

— OIpeNeICHUEe PacueTHOTO TEMIIEPATYPHOTO Meperaa.

5.1.Pacuer nmpouHoctu TpyOONpoBOIa

[Tpumensiembie KOAhOUIIMEHTHI U 3HAYEHUS

k., =11 — K03 pUIUEHT HANEKHOCTH TPyOONpOBOJa, IPUHUMAEMBIN 110 Tabm. 11

CHull 2.05.06-85* [13];
m=0,75 — xoaddunueHT ycmoBuit paboOThl TPyOOIPOBOJA, MPUHUMAEMBIN IO
taba. 1CHull 2.05.06-85* [13];

k, =1,34 — k02(p(pUIMEHT HANEKHOCTH IO MaTepually, IPUHUMAEMBbIi 1o Tabm. 9

CHulII 2.05.06-85* [13];

k, =1,15 — KO3(QPHULIUEHT HATEKHOCTH 110 MaTepHaly, IPUHUMAEMBbIi 10 Tadm.10

CHulIT 2.05.06-85* [13];

R"™: =550 — HOpMaTHBHBIE CONPOTUBIICHUS PACTHKEHHIO (CXKATHIO) MeTasIa Tpyo
Y CBAapHBIX coeauHennii, Mlla;

R", =380 — HOpMAaTUBHBIE CONPOTHBJIEHHS PACTIHKEHUIO (CKATHIO) MeTaLIa TPYO

Y CBAapHBIX coeauHennii, Mlla;

TexHonoau4eckul pacdyem maaucmparbHO20
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E, = 206000 — Moayab ynpyroctu, Mlla;
o =0,000012 — k03 GUIUEHT THHEHHOTO PACIIUPEHHS, TPAL
n=11 — ko3h(dUIMEHT HAAEKHOCTH MO HArpy3ke — BHYTPEHHEMY pabouemMy

JABJICHHUIO B TPYOOMpOBOIe, MpuHUMaeMbIi 1o tadir. 13 CHull 2.05.06-85* [13];

S,, = 0,7 — HOMHHAJIbHAs TOJILUHA CTEHKU TPYOBI, CM;

F =114,96 — nomaap MornepeyHoro ceueHus Tpyosnl, cM2;

D,, =53 — Hapy»KHBII TUaMeTp TPYOBI, CM;

D,, =51,6 — BHYTPEHHHI 1UaMeTp TPyOBL, CM;

p = 6,4 — pabouee (HopmaTuBHOE) napienue, Mlla;

£ =60000 — MUHUMATBHBINA paNyC YIPYroro u3ruda ocu TpyoomnpoBoaa, CM;
1t,= 0,3 — K03 PUIMEHT nonepeyHon 1epopManuy B ynpyron o0nacTy,

At =40 — pacueTHBIA TeMnepaTypHblii nepenas, °C

H =7,02 — paccrosHue OT HWXHEH oOpasyloliel TpyOompoBoAa 10 JHEBHOM

MOBEPXHOCTH TPYHTA, M;

q,,=0,001146 — pacuernslit norouHslii Bec Tpydonposona, MH/m;

9,,=0016 — pacueTHbIi BeC TPAHCIOPTUPYEMOIO NPOAYKTa M IPYIHX
JOTIOJTHUTEIBHBIX HArpy30K, MH/Mm;

Yo~ 0,027 — cpenumii ynensHbIi BeC 4aCTHILL TPYHTA, MH/M3:

7., =0,0098 — 00BbEMHBII BEC BOJBI C yUETOM PACTBOPEHHBIX BeniecTs, MH/M3;

7, =0,0177 — o6bemusIii Bec rpyHTa Hachimi, MH/M;
&, =0,92 — ko3 puIMeHT MOPUCTOCTH IPYHTA;

h=6,49 — BpIicOTa closi TPyHTa OT BEpXHEW oOpasyromield TpyOompoBoaa 10
JTHEBHOUW TTOBEPXHOCTH TPYHTA, M;

h, =1,49 — TOJILIKHA CJIOS BOJBI BBIIIEC JHEBHOM IIOBEPXHOCTU IPYHTA, M;

h, =0,5 — BeIcOTA HackH, M;

C =0,0007 — ynenwsHOE cuienieHne rpyHra tpanmen, Mlla;

C, =0,0007 — ynenbHoe cuemnnenue rpynTa Hacwinu, Mlla;

TexHonoauyeckuli pacyem MazucmpasibHo20 [uem
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|, =1,6 — pacCTOsIHHE MEX/y aHKEPHBIMH yCTPONWCTBAMH WIIU TPYy3aMH, M;
N =0,0044 — ycunue B aHKEPHOM YCTPOWCTBE WIM BEIMYMHA NPUTPY3KH,
ONPEEIIEMON C YYETOM BBITAJIKUBAIOIIEH CHIbl BOJbI, MH;
@ =36 — yroa BHyTPEHHETO TPEHUS IPYHTA (pacyeTHOE 3HAUCHHE), TPALyCOB;
a =7 — IIMpPUHA HACBINHU 110 BEPXY, M;
a, =38,7 — yron MeK1y OCHOBAaHHUEM U OTKOCOM HACHIIH, IPALyCOB;
5.1.1. PacderHbIC XapaKTEPUCTUKH MaTEPUATIOB

PacueTHbie compoTuBiieHHs pacTshkeHuro (cxatuio) Rim  R2cnenyer

OTpeNeNATh 1o (popmyiam:

R -m
R=—, 3.1.1
1 k1°kH ( )
R",-m
R=—"— 3.1.2
2 k -k ( )

R, = 279,85 Mlla;
R, =225,3 MIla;
rae m=0,75 — koaddunreHT ycnoBuil padoTsl TpyOonpoBoaa (MIpUHUMAEMBIH O
tabn. 1 CHull 2.05.06-85* [13]);
k, =1,34 — K02(p(HULHMEHT HAIEKHOCTU [0 MaTepHaly, IPUHUMAEMBbII 10 Ta0II. 9
CHulIT 2.05.06-85* [13];
k, =115 — KO3(QOULMEHT HAJEKHOCTHU 10 MaTepually, IPUHUMAEMbIA 110 Tadi1.10
CHulI 2.05.06-85* [13];
R™; =550 — HOpMaTUBHBIE CONPOTHBJIEHHS PACTIKEHUIO (CKATHIO) MeTaILIa TPYO
Y CBAapHBIX coeauHennit, Mlla;
R", =380 — HOpMAaTUBHBIE CONPOTHBJIEHHS PACTHKEHUIO (CKATHIO) MeTaLIa TPYyO
Y CBAapHBIX coeauHennit, Mlla;

5.1.2. Onpenenenve TOMIMMUHBI CTEHKA TPYObI

Pacuetnyro TonmuHy CTEHKH TPyOOmpoBOJa 0, CM, CIEAYeT OMPENesaTh

o ¢hopmyiie:
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S :&, (3.1.3)
2(R, +np)

cM o =0,6503~ 0,7 cM — HOMUHaJIbHAS TOJIIKMHA CTEHKH TPyOONpOBO/A,

CM

HpI/I HaJIMYUH TIPOJOJBbHBIX OCCBBIX CKHUMAIOIIHUX HaHpH)KGHI/Iﬁ TOJIIHUHY

CTCHKH CIICAYET ONPEACIATH U3 YCIOBHS:
s—_ "Dy (3.1.4)
2(Ry, +np)
cM o =0,8512~ 0,9 cwm.

rae p — padodee (HopmaTuBHOE) AaBieHue, Mlla

D,, — HapyXHbI TuaMeTp TpyObl, CM

H
R; — pacueTHOE COMPOTUBIICHUE PACTIKEHUIO (CHKATHUIO);

w, — KOO(QQUIHMEHT, yYNTBHIBAIOIUI IBYXOCHOE HANPSHKEHHOE COCTOSIHHE TPYO,
ornpeaenseMslii mo gopmysie (3.1.5)

Nn=11 — ko3(pdULKEHT HAAE)KHOCTH IO HArpy3ke — BHYTPEHHEMY pabouemy

JABJICHHUIO B TPYOOMpOBOIe, MpuHUMaeMbIii 1o Tadu. 13* CHull 2.05.06-85* [13].

2

_ ‘G"P-N ‘ ‘an-N ‘
. (3.15)y,=.[1-0,75 = _0,5T1
v, =0,758

0,,n — TPOJOJIBHOE OCeBOE CxkmMaroniee Hampsbkerue, Mlla, ompenesnsemoe ot

pacyeTHBIX HArpy30K M BO3JECUCTBUI C y4Y€TOM YIPYroIllacCTUYECKOW pabOThI
MeTaiia TpyO B 3aBUCUMOCTH OT MPUHATHIX KOHCTPYKTUBHBIX PELICHHH.

[IpoBepka NPOYHOCTH U YCTOUYUBOCTHU

[IpoBepky Ha MTPOYHOCTH MOJ3EMHBIX TPYOOMPOBOJOB B MPOAOIHLHOM

HarpaBJICHUH IIPONU3BOJANM U3 YCIIOBHA:

<w,R, (3.1.6)

‘O-np. N
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o, <37,06 MITa

np.

rone o — IIPOAOJBHOC OCCBOC HAIIPAKCHHUC OT PACUHCTHLIX HAI'PY30K H

np.N

Bo3aelicteuil, MIla, onpenensiercs o popmyane (3.1.9);
w, — KOO (QHULUEHT, yYUTHIBAIOUINN ABYXOCHOE HAIPSHXKEHHOE COCTOSIHAE METalIa
Tpy0, HpH pACTATHMBAIONMX OCEBBIX MHPOAONBHEIX Hampsxenuax (o, >0)

NPUHMMAEMBIH PAaBHBIM eIMHUIIE, pu cxumaromux (o, <0) onpenensemsiii mo

dbopmyne (3.1.7).

2

_ o] o,
. (317)y,=.[1-0,75 R ~05 3
v, =0,1324

rae R; — o0o3HaueHue 10 ke, uro B popmyie (3.1.4);

o — KOJBbHOCBBIC HAIIPsKCHUSA OT PAaCUCTHOIO BHYTPCHHCEIO daBJICHUA, MHa,

Ky

omnpenaenseMsie mo Gopmyie (3.1.8):

— (3.1.8)
25,

o, =259,47 MIla

rze N— o003HavYeHue TO ke, uTo B popmyie (3.1.3);

p— 0o0o03HaueHue 1o ke, 4to B hopmyiie (3.1.3);

D,, — BHYTPEHHUH AUAMETP TPYOHbI, CM;

BH
5, — HOMUHAJIbHAs TONIIMHA CTEHKU TPYOOIPOBOAA, CM.
IlpomonbHbie  OceBbie Hanpspkenust O, Mlla, ompenensrorest ot

pacueTHBIX HArpy30K M BO3JCHCTBHII C Y4eTOM YIPYTroOIJIaCTHUECKOH paboTh

METaJlia.

B 9aCTHOCTH, OJIA Hp)lMOJ'IHHGfIHBIX H  YHOPYIrO-U30THYTBIX YYA4CTKOB

NOA3EMHBIX M HaJA3eMHBIX (B HAchlli) TPyOONPOBOIOB MpPHU OTCYTCTBUHU

Jlucm
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IPONOJBHBIX M TIIONEPEYHBIX NEPEMEIIECHUM, IPOCaAOK W IYYEHHs TIpPyHTa
TIPOJIOJIBHBIC OCEBBIC HANIPSHKEHHS ompeaenstoTes mo gopmyne (3.1.9):

npD
=—aEAt + y——2- 3.1.9
o 1o (3.1.9)

np.N
H

o, =105,03 MIla

Jlis  mpenoTBpallleHUus HENOMYCTUMBIX IJIACTHYECKUX Jaedopmarnmii

MO/3EMHBIX TPYOOMPOBOJOB MPOBEPKY HEOOXOIMMO IMPOU3BOAUTH IO YCIOBUSM

(3.1.10) u (3.1.11):

" s%ﬁm, (3.1.10)
o] <84,894
SRR AR m_gH,

iy

o <287,88MlIla
rae o",,— MakcuMalbHble ((UOpPOBBIC) CyMMapHbIe MPOJOIbHBIC HAMPSHKCHUS B

TpyOONpOBOZE OT HOPMATHUBHBIX HArpy30K M BO3JIECUCTBHI, OIpeaensemMbie

coriacHo popmyne (3.1.14), MIla;
v, — KOOQ(QHULUUEHT, yYUTHIBAIOUINI IBYXOCHOE HANPSKEHHOE COCTOSIHUE METallla
TPyO, TNpPU PACTATHBAIONIUX OCEBBIX MPOJOJBHBIX HaNpsHKeHUsAX (o', =0)

MPUHUMAEMBbII PaBHBIM €IUHUIIC, TTPH CKUMaromux (o, <0) onpeaensieMbli Mo

dbopmyie (3.1.12).

(3.1.12)

w, =0,2949

m,k,, — 0003Ha4YeHus Te ke, 4To B hopmyine (3.1.1);
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o' — KOJbBIIEBBIC HANPSHKEHUS OT HOpMATUBHOTO (pabouero) masnenusi, Mlla,

omnpenenseMsie o hopmyie (3.1.13):

ot = PPu (3.1.13)
20

H

Mllac"., =235,89

p — o0o3HaYeHHE TO ke, uTo B popmyie (3.1.3);

D,, — 0003Ha4eHue TO ke, uTo B hopmysie (3.1.8);

BH

&, — 0003HavYeHue TO ke, uTo B popmye (3.1.8).

y

MaxkcuManbpHble CyMMapHbIe TPOJAOJbHBIE HampsikeHus o' ., Mlla,
ONPENENSIOTCA OT BCeX (C y4eTOM HMX COYETaHUsl) HOPMATUBHBIX HAarpy3ok M
BO3/ICICTBUI C yUE€TOM MOIEPEUHBIX U MPOJIOJIbHBIX MepeMelIeHni TpyOonpoBoia
B COOTBETCTBMM C MpPaBWIAMH CTPOMTEIIBHOM MexaHuku. llpu omnpeneneHnn
KECTKOCTU U HaNPSHKEHHOTO COCTOSIHUS OTBOJA CJIEAYET YUYUTHIBATh YCIOBUS €r0

COIIPSKCHUA C TPY6OI>'I " BIIMAHHUC BHYTPCHHCI'O IABJICHUA.

B dWactHOCTH, M1 TIPAMONMHEWHBIX M YIPYTrO-U30THYTHIX YYaCTKOB
TpyOOTIIPOBOJIOB TPHU OTCYTCTBUU MPOJOJBHBIX M TOMEPEYHBIX MEPEMEIICHUMA
TpyOONIpOBOJa, TPOCATOK W TMYYCHUH TpPyHTA MaKCHUMalbHBIC CYMMAapHBIC
MPOJIOJIbHBIE HAMPSOKEHUST OT HOPMATUBHBIX HArpy30K W BO3JEHCTBUNA —
BHYTPEHHETO IaBJICHUS, TEMIIEPATypHOTO Tepernaga W YIpyroro m3rubda o,
MllIa, onpenensitorcst o popmyiie (3.1.14):

ED,

(3.1.14) 0"y = uo", —akt £
2p

O_H np :188,9 MHa
rae m,a, E, At — o6o3Hauenus te xe, 4to B popmyne (3.1.9);
o — 0003HaUeHMS TE K€, yTO B hopmyiie (3.1.16);

D,, — 0003Ha4eHwus Te ke, 94To B popmyue (3.1.8);

0 — MUHUMAaJIbHBIN paguyc ynpyroro u3ruda ocu TpyoonpoBoja, CM.
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[IpoBepky o0Omiell yCTOMYMBOCTH TpyOOINpoBOAa B  MIPOAOIHHOM
HAnpaBJICHUM B IUIOCKOCTH HAMMEHBIIEH JKECTKOCTH CHCTEMBI CIIETyeT

MPOU3BOIUTH U3 yciaoBus (3.1.15):

(3.1.15)S<mN,,

0,28 MH < 7,78 MH;
rJe S— PKBHBAJICHTHOE IPOJIOJIBHOE OCEBOE YCHIIME B CCUeHHH TpyOompoBomaa, H,
ornpeensieMoe coriacHo ¢popmyite (3.1.16);
m — 0003Ha4YCHHUS T€ XKe, 4yTo B popmye (3.1.1);

Nkp — MPOJOJIBHOE, KpUTHYECKoe ycuiue, H, mpu koTopoM HacTymaer moTeps

IIPOJOJIBHON  ycToiumBOCTH TpyOompoBoza.ciexyerN, — ompenensrs cormacHo

IpaBUjIaM CTPOUTEIBHONH MEXaHWKH C Y4YeTOM IHPUHSATOIO KOHCTPYKTUBHOTO
pelIeHus] ¥ Ha4allbHOTO MCKPUBJICHUS TPYyOONpPOBOa B 3aBUCUIMOCTH OT TITyOHHBI
ero 3aJ0KCHUs, (U3NKO-MEXAHUYCCKHX XapPAKTEPUCTHUK TPYHTA, HAIUYUS
OamacTa, 3aKpeIUISIIOIIMX YCTPOMCTB € YyYe€TOM WX TNoJariauBocTH. Ha
OOBOJTHEHHBIX YYacTKax CJIEAYyeT YYUTHIBATh THIPOCTATHYECKOE BO3JICHCTBHE
BO/IBL.

DOKBUBAJICHTHOE TMPOJOJIHLHOE OCEBOE YCWJIME B CEYCHUHM TPYOONpoBOAa S
CIeAyeT OIpENENsaTh OT pPACUYETHBIX HArpy30K W BO3IAEHCTBUM C Y4YE€TOM
IPOJIOJIBHBIX M TIONEPEYHBIX MEpEeMEIIeHU TPyOOIpoBOJa B COOTBETCTBUU C

MpaBUJIaMU CTPOUTEILHON MEXAHUKHU.

B wactHOCTH, 711 IPSIMOJIMHEHHBIX yYaCTKOB TPYOOIIPOBOJIOB M YYACTKOB,
BBITIOJITHCHHBIX YIPYTUM HM3THOOM, TPH OTCYTCTBHHM KOMIICHCAIIMM ITPOJIOIBHBIX
NepeMENICHHH, MPOCaJ0K M MyYeHHs] TPYHTA KBUBAJICHTHOE MPOJIOIHLHOE OCEBOE
yCWIMe B ceueHuu Tpyoomnposoaa S,H, onpenensercs mo hopmyne (3.1.21):

(3.1.16) S =100|(0,5 - )0, + aEAL|F

S=283972,7 H ~ 0,28 H;

rae i, o, E,At — obo3HaueHus Te xe, uto B hopmyie (3.1.9);
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o, — 00o3HaueHus Te xe, 4To B Gpopmye (3.1.8);

2

F— mommaas nonepeyHoro ce4eHus Tpyobl, CM”.
Ecnmm moBopoT ocu TpyOompoBOAa BBITIONHSAETCS B TOPU3OHTAIBHOMN
IUIOCKOCTH, TO KpHUTHYecKoe mpoponbHoe ycuiaue N,, MH, Bemuucnasgior mo

dopmyne (3.1.17):

N, =N", =141D, kL, 3, pr , (3.1.17)
N, =15,771 MH,

rae N", — KpUTHYECKOE MPOOIHHOE YCHUIIHE IMPU TOBOPOTE OCH TPpyOOmpoBoa B
TOPU3OHTAIBHOM TIOCKOCTH, MH;
D,, — AuaMeTp TpyOOIpoBOAa HAPYKHBIH, M;
K — KO3(pQUUMEHT , 3aBUCALIMI OT TIIyOMHBI 3aJI0KE€HUs TpyOorpoBoaa (10
HIDKHEH 00pa3yrolei) u onpenesieMblid B COOTBETCTBUU ¢ Gopmyioit (3.1.24);
L, — €AMHUYHAsA AJHHA OCH TPyOONpoBOa, paBHas 1 M;
[, — TPUBEIEHHOE CyMMapHOE JaBJIECHUE Ha IPYHT KPUBOJIMHEHHOIO ydacTKa
TpyOOIIPOBOJIa, YIUTHIBAIOIINE OAITIACTUPOBKY, 3aKpPEIUICHNE aHKepaMH, a TaKxkKe
YIPYTUH OTIIOP TPYHTA B TOPU30HTAIBHOM IUI0CKOCTH, MI1a;
p — pamuyc KpHUBH3HBI OCH TPYyOOIIPOBOJA B TOPHU3OHTAIBHOM IJIOCKOCTH TpHU
npokJaaKe 6e3 KOMIIEHCAIMU TPOAOIBHBIX AehopMalnid, M;
r — HauMEHbIIME 3a TMepuoJl OJKCIUTyaTallud HOpPMaTUBHbIE KacaTelbHbIE
HalpspDKEeHUsT B TPYHTE BIOJb ocu TpyOompoBoga, Mlla, omnpenensiembie B
cootBeTcTBUM ¢ hopmyroi (3.1.19).

Eciu moBopor ocu TpyOOmpoBOia BBIMONHIETCS B BEPTUKAIBHOU

IUIOCKOCTH, TO KPUTHYECKOE MponojbHOe ycunue N',, MH, Beraucmaror no

dbopmye (3.1.18):
: (3.1.18)N_ =N", =141D,. /L B, pr

N, =10,379 MH,
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rae N', — KpUTHYECKOE MPOI0JIbHOE YCHIIUE MPU MOBOPOTE OCU TPYyOOINpPOBOA B
BEPTUKAIBHOM TIOCKOCTH, MH,;

D — nuamerp TpyOONpoOBOIa HAPYIKHBIM, M;

L, — €JMHUYHAsA JAJMHA OCH TPyOONpoBo/a, paBHas 1 M;

S, — CYMMapHO€ JIaBJICHUE Ha IPyHT KPHUBOJIMHEHHOIO y4acTKa TPyOOIpOBOJA B

BEPTUKAJIIBHOM IUJIOCKOCTH, YYHUThIBAIOLIEE OaJUTACTUPOBKY U  3aKPEIUICHHE
ankepamu, Mlla;

O, — DacueTHBIM paguyC KpUBU3HBI OCH TpyOONIpOBOJa B BEPTUKAIBHOU

IUIOCKOCTH Ha BBIMYKJIBIX y4YacTKax @pH MpoKiIajgke Oe3 KOMIEHCAlUU
MPOJIOJBHBIX edopManui, M;
r — HaUMEHbIIME 32 I[EpHUOJ DSKCIUIyaTallud HOPMAaTUBHBIE KacaTelIbHbIE
HalpsDKEHUsT B TPYHTE BIOJb ocu TpybompoBoga, Mlla, omnpenensembie B
cooTBeTCTBUH C opmyroit (3.1.19).

HanMenbiiee 3a mnepuoj OJKCIUTyaTalldd HOPMAaTHUBHOE KacaTeJIbHOE

HaIpsHKEHUE B TPYHTE BAOJb OCH TPYOOIIPOBOJIa 7 BBIYUCIISIIOT IO (popMyiie:

r=otgp+C, (3.1.19)
7 =0,0496 MITa
2y'D,h+011y"D% + 7" D,h, +7,D, (h, —h)—05y,D% |+
1
D

& {+[y,D, (D, +2h)+2y"D,h +,D,(h, —h)}g* (45 - %) + (3.1.20)

H

N :
+0,, + Qg+ ~4CD, tg(45" ~7)

a

o =0,0674 Mlla,
rie O — CpeIHEE 3HAYEHUE HOPMAJIBHOI'O C)KUMAIOLIETO HAIPSIKEHUS I10

MOBEpXHOCTH cnBura, MlIa;

* (v] 3 v
»" — 00BEMHBIN BeC IpyHTa BO B3BEIICHHOM cocTosiHuu, MH/M®, onpenensiemsiii
o ¢opmye (3.1.21);

D — nuamerp TpyOOmpoBOIa HAPYKHBIH, M;
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h — BBICOTa CJIOS TPYHTa OT BepXHEH oOpasyromiell TpyOOoIpoBoia 10 JTHEBHOMH
MIOBEPXHOCTH TPYHTA, M;

* ~ 3
"+ — OOBEMHBIi BeC TPYHTa HACBIIK BO B3BEIICHHOM cocTosiHud, MH/M’,
omnpeaenseMslii mo gpopmyie (3.1.21);

h — TOJIIIMHA CJIOS BOABI BBIIIEC THEBHOW IIOBEPXHOCTH TPYHTA, M;

. 3.
Y, — 00BeMHBIN Bec TpyHTa Hackimu, MH/M,

h, — BBICOTA HACKIH, M;

f
YVw — 00OBEMHEIA BeC BOJAbI C Y4YCTOM pPACTBOPCHHBIX M B3BCHICHHBIX B HEH

Bemects, MH/M>;

(¢ — yroJl BHYTPEHHETO TPSHHUS TPYHTA (pacueTHOE 3HAUCHUE), TPaTyCOB;
(,, — pacyYeTHHIN NOroHHBIA Bec TpyOonposoaa, MH/m;
d.,, — PACYETHLINM BEC TPAHCIOPTUPYEMOIO NPOLYKTA U APYTUX JOMOIHUTENBHBIX

Harpy3ok, MH/m;
N — ycuiaue B aHKEPHOM YCTPOMCTBE WIJIM BEJIMYMHA IPUTPY3KH, OMPEACISIEMOM C
YYETOM BBITAJIKUBarOIIEH cuiibl Boabl, MH;

|, — pacCTOsTHME M€Ky aHKEPHBIMH YCTPOKWCTBAMH HUJIM IPY3aMH, M;

C — ynenbHOE cuerieHue rpyHra tpanien, MlIla;

*:ys,g,_j/w

(3.1.21)
1+e,
¥ =y =0,0104 MH/’,

TOC 7oy — CpeIHUH yelbHBIM BeC YacTull rpynTta, MH/m3;

7"+ — OOBEMHBIN BEC TPyHTa HACHIIIKA BO B3BELIEHHOM COCTOSTHUH, MH/m?;

7, — OOBEMHBII BEC BOJBI C yUETOM PaCTBOPEHHBIX BemecTs, MH/M3;

&, — K03((HHUIMEHT MOPUCTOCTH IPYHTA.
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S (3.1.22)

C 2h
"~ (@a-D, +—)+

B, = % 7' (D, +2h)tg?(45° + %) 1+ 2Ctg (45 + g) +

2D, tga,
h. —h
0.6 2 (h —h)@-D, +— 5y |4+ 0,68 +
2D, ctgo, L.D,

B. 0,24

ﬂv :7*h+0’117*DH +7*fhl+7f (hf _hl)_

1 N , (3.1.23)

D_H(0’79D2H Yo = Aot = Oaae) + ﬁ
B, =0,0648
rme »° — OOBEMHBIH Bec TpyHTa BO B3BEIIEHHOM cocTosHuy, MH/M3,

omnpeenseMslii mo Gopmyie (3.1.21);

D,, — AuameTp TpyOOIpoOBOAa HAPYKHBIN, M;

h — BBICOTa CJIOS TPYHTa OT BEpXHEH oOpasyromieil TpyOOnmpoBoaa 0 JTHEBHOM
MOBEPXHOCTHU TPYHTA, M;

h, — BeICOTa HACKIH, M;
h, — TonmuHa c10s BOJBI BBILIE AHEBHOI OBEPXHOCTH IPYHTA, M;
¥ — 00beMHbIN Bec rpyHTa Hackimu, MH/m3;

() — yroJI BHYTPEHHET0 TPEHHS IPyHTa (pacueTHOE 3HAUCHUE), TPaIyCOB;
¢ — YIEJIbHOE CleIuieHne rpyHTa tpanieu, Mlla;

C. — yzmenbHOe cuemienue rpynTa Hachinu, MIla;

a — IIMPUHA HACBKINU I10 BEPXY, M;

d, — yroj MexJy OCHOBaHMEM U OTKOCOM HACBIIH, IPAyCOB;

N, — cymmapHOEe TOpU3OHTAIBHOE YCHIHE OT AHKEPHBIX YCTPOMCTB HIIH

MPUTPY30B, MPEMSITCTBYIONIUX TOPU3OHTAIHLHOMY IMEpPEeMEIICHUI0 TPYOOIpoBoa,
MH;

L. — ninna xpuBonHHeliHOTO (B MNaHe) yuacTKa TPyOOIPOBOA, M.
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Koaddumuent K, Bxopsmmii B popmyny (3.1.17), 3aBucut ot mapamerpa

H*, M, Beramcisiemoro o popmyse (3.1.24):

k=1-1,851(H") +1153(H")?, (3.1.24)
k =0,63
. (3.1.25H =0,01 HZH
H = 0,23 M
rone H — paccrosame or HmkHel oOpasyromieit TpyOOImpoBoaa 0 IHEBHOM

ITIOBEPXHOCTH TPYHTA, M;

D,, — nnametp TpyGompoBoa HAPYKHBIIA, M.

5.2.Pacyer Ha yCTOMYHMBOCTD MOJIOXKEHHS (POTHUB BCILIBITHA)
[Tpumensiembie KOIPPUITUSHTHI U 3HAYCHUS

0 =0,9 — TonmuHa CTEHKU TPYOBI, CM;
D,, =53 — Hapy>KHbI{ AUaAMETp TPYObI, CM;
D,,, =0,594 — Hapy>KHBIIl THaMeTp TPYOBbI C YI€TOM H30JIALHOHHOTO MOKPBITHS 1
byTepoBKH, M;
K, . =11 — Ko3pPUIUEHT HAIEKHOCTH YCTONUYUBOCTH TOJIOKEHHS TPyOOIpoBOaa
IIPOTHUB BCIUIBITHS, MpuHUMaeMbIii 110 1. 8.30. CHull 2.05.06-85* [13];
n =1 — KO3(Q(QHULUUEHT HAAEKHOCTU [0 HArpy3ke — BHYTPEHHEMY pabodeMy
JaBJICHUIO B TPyOOMIpoBoae, mpuHumMaembiii 1o 1. 8.30. CHull 2.05.06-85* [13];
E, = 206000 — Moayab ynpyroctu, MIla;
£ =60000 — MUHUMAJIBHBIN paguyc yIpyroro u3ruda ocu TpyoonpoBojia, cM
£ =0,05 — yron nmoBopoTa ocu TpyOOnpoBoaa, pasm;
| =49972 — MoOMeHT uWHepIuu cedeHusl TPyOOmpoBOJa Ha PacCMaTPUBAEMOM
y4acTke, cMm4;

y, =1000 — IUNIOTHOCTb BOABI, KI/M3;

y. = 7800 — HOpMaTHBHAs 0OBEMHAs Macca MaTepHasa NPUrPy3KH, KI/M3;
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g =9,81 — YCKOpEHHe CBOOOIHOTO HaaeHns, M/c’;
q,,=11458 — pacuernas narpyska ot maccel TpyOsI, H/M;

Q" =4414,5 — HOpMaTHUBHBIM BeC OHOTO yTsuKemuTeNs, H/m.

Pacuer Ha YCTOﬁqHBOCTL ra3onpoBoJa IPOTHUB BCIUIBITHUA IIPOU3BOJAUTLCA B

cootBeTcTBUM co CHull 2.05.06-85* [13].

YCTOWYMBOCTh  TMOJIOKEHHUA  (IPOTHUB  BCIUIBITHS)  TPYOOINPOBOJIOB,
IMPOKJIaAbIBACMBIX Ha O6B0,Z[H€HHBIX y4acCcTKax TpPacChbl, CICAYCT IIPOBCPATH JIA
OTOCIIBHBIX (B 3aBUCUMOCTHU OT YCJIOBI/Ifl CTpOI/ITeJ'ILCTBa) Y49aCTKOB IIO0 YCJIOBHIO
(3.2.1):

1

Qakm S k—Qnac ! (321)

3336 H < 2470 H — yciioBue He BBITIOJIHIETCS, HEOOX0AMMa OalIacTUPOBKA.

rae Q, ~— CyMMapHas pacdeTHas Harpyska Ha TpyOOIpOBOJ, JEHCTBYIOIIAs BEpX,

BKJIIOYAs YIIPYTUHA OTHOP MPH MPOKIIAJKE CBOOOTHBIM U3ruooB, H;

Q,,. — CyMMapHas pacyeTHas Harpyska, JACHCTBYIOINAss BHM3 (BKJIIOYAs MacCy —

coOcTBeHHbIH Bec), H;

k — KO2(DPUIMEHT HAEKHOCTH YCTOMUYMBOCTH TOJOXKEHHS TPyOOmpoBoOaa

H.B.
MPOTUB BCIUIBITHS.

B vactHOM ciiydae mpu ykiagke TpyoonpoBojia CBOOOAHBIM HU3rMOOM MpH
PaBHOMEpPHOMW 0asjIaCTUPOBKE MO JJIMHE BEIMYMHA HOPMATUBHOM MHTEHCHUBHOCTH
0aJITaCTHPOBKH — BEC HA BO3AYXE (' sui, H/M, Onipeniensiercst u3 ycnosus (3.2.2):

k

s —Velus

H 1 6
Q"0 =Ky o Qo + 0.~ 0, q,,)——. (3.2.2)

q" s = 2865,93 H/m
rae n_ — Kod3(GGUIHMEHT HaIe)KHOCTH 10 HAarpy3Ke;

k,, —00O3HaueHHE TO ke, 4To B popmyie (3.2.1);

H.B

, — pacueTHas BBbITAJIKUBAIOIIAs CHUJAa BOJBI, ACHCTBYIOLAs Ha TPYOOIPOBOL,

H/wm;
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(,. — pacyeTHas MHTEHCUBHOCTb HArPy3KH OT YHPYIOro OTIOpa IPHU CBOOOIHOM

u3ruode Tpyoomnposoaa, H/m, onpenensemas o popmyie (3.2.3):

2E, |
, (&ZB)qW::B 010"
P p

q, = 618,713 H/m
g,, — pacueTHas Harpys3ka oT Macchl TpyObI, H/m;

g,, — pacueTHas Harpys3ka oT Beca IpoAykTa, H/M, koTopas yuuTbIBacTCsl HpH

pacdere TpyOONPOBOJOB, €CIIM B MPOIECCE WX IKCIUTyaTalldd HEBO3MOXKHO HX

OTIOPOKHEHUE U 3aMEIICHHE MPOIYKTA BO3TYXOM.

7, — HOpMaTHBHas 00beMHas Macca MaTepualla IpUrpysKy, kr/v®;

y, — INIOTHOCTb BOJIBI, kr/m®;

E, — Moxyas ynpyroctu (fOnra), MIla

| — MOMEHT MHEpPLIHH CeUeHHs TPyOOIPOBO/IA HA PACCMATPHBACMOM YYACTKE, CM'

[ — yroi moBopoTa ocu TpyOOIpoBOIa, pa;

p — MUHUMAJIBHBINA paJlyC yIpyroro u3ruda ocu TpyoonpoBoa, CM.
BriTankuBaromias cuia BoAsl ,, H/M, mpuxonsmascs Ha eJUHUIYY [UTHHBI

MOJIHOCTBIO TIOTPYKEHHOTO B BOAY TPYOOIPOBOJIa MPU OTCYTCTBUU TEUEHUS BOJIBI,

onpenensercs o ¢popmyne(3.2.4):

T
%=ZD%nng, (3.2.4)

q, = 2717,14 H/m
rae D, , — HapyXHbI OuaMeTp TPyObl ¢ y4ETOM H3OJISLHOHHOTO MOKPBITHS
byTepoBKH, M;
., — IJIOTHOCTb BOJIbI C y4ETOM PACTBOPEHHBIX B HEH COJIEH, Kr/nv;
g — yCKOpeHHe CBOOOTHOTO TMaJICHHUS.

[Ipu OGamnmactupoBke TPyOONpPOBOAA OTIACTHHBIMH YTSDKETUTEIISIMHU IIIar
yTsDKenuTeneid Luopyu ux paBHOMEpPHOW pacCTaHOBKE (PACCTOSHHUE MEXKIY OCSIMHU

YTSDKEIUTEINEH) caeayeT onpeaensats no popmyie (3.2.5):

easoripoeoda 48
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- (3.2.5)

o]
S

L=1,549M~16wmMm
rae Q" —HOPMATHBHBIN BEC OHOTO YTSDKCITUTEIS,

qH5 — HOpMAaTHBHAJd HHTCHCHUBHOCTDL 6aJIJ'IaCTI/IpOBKI/I, OHpe,ZIeJ'IéHHaSI paHeC II0

bopmyie (3.2.2).

[Tpu npoexTHpoBaHNH ObLT BBITIOJHEH TAK)KE pacdeT MpoA0JIHHOIO OCEBOTO
HaIpsHKEHUs, BOSHUKAIOIIETO B CEYEHUHU TPYOOIPOBOJA OT pACUETHBIX HArPY30K U
BO3/IcHCcTBUI, B cooTBeTcTBHM ¢ TpeboBanusmu CHull 2.05.06-85* [13]. s
pacyeToB MPUMEHEH P KO3IPPUIUEHTOB, @ HUMEHHO:

M - k03¢ dULHMEHT ycIoBU paboThl TpyOonpoBoaa M=0,75;

k1= 1,34 - ko3 duIMeHT HAACIKHOCTH 10 MaTEepPHUATy MPUHUMAEM 110 TaOJI.
9 CHull 2.05.06-85* [13];

ki= 1,1 - xo3(puUIMeHT HaIS)KHOCTH 0 HA3HAYCHHWIO TPyOOIpOBOJA,
npuHuMaeMsblIit o tadis. 11 CHull 2.05.06-85* [13];

ko, = 1,15 - ko3 dunmeHT HaAEIKHOCTH IO MaTepUay, TPUHUMACMBIH T10
tabn. 10 CHull 2.05.06-85* [13];

n = 1,1 - kod>dpduimeHT HAAESKHOCTH MO HArpy3Ke - BHYTPECHHEMY
paboueMy JaBliEHUIO B TpyOOmpoBoje, mpuHUMaembld 1o Tabn. 13* CHull
2.05.06-85* [13].

TexHuyeckue XxapakTEpPUCTUKH MTPOSKTUPYEMOTO TPyOOIIpoBoaa:

— auameTp u TonmmHa cteHku  530x9,0 mwm;
— MakcuMmasibHOe pabouee naBienue 65 (6,4) kr/cm2 (MIla);
— TIpeJiel MPOYHOCTH He MeHee 550 MlIa;
— Tpeaen TeKy4ecTu He Menee 380 Mlla;
— KJacc npoyHocTuKS6;
— DKBUBAJICHT yIJiepoja, He OoJiee 0,43;
Br16op Tpy6 m1s razornpoBosia BeinodHeH Ha ocHoBaHuu CTO T'aznmpom 2-

2.1-131-2007. «UHCTpYKITHSA 110 MPUMEHEHHUIO CTAIBHBIX TPYO Ha o0BbekTax OAO

TexHonoauyeckuli pacyem Ma2ucmpasbHo2o [uem
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«[azmpom» [19] m moaTBepkKIEH pacdyeToM, BBHIIOJHEHHBIM B COOTBETCTBUHU CO

CHulI 2.05.06-85* [13].

HpOGKTOM IIPUHATBI HauoOoee MNpOAOJIKUTCIIBHBIC II0 BpPCMCHHU H

He6HaFOHpI/I$ITHBI€ M0 BCJIMYMHC COUYCTAHUSA HAIPY30K — OJSKCIUIyaTallHOHHBIC

Harpy3KHu.

B cocraB OKCILTYAaTallHOHHBIX HAI'PY30K BKIIFOUCHBI:

BHYTPEHHEE JIaBJIICHHUE MPOIYKTA;

— TEMIIEpaTypHbIE BO3ACHUCTBUS;

yOPYTUil U3rud ra3ornpoBojia;
BECOBBIE HATPY3KH.

PacueTHble coueTanusi Harpy30K MPUHSATHIL:

JUIA pacueTa TOJNIIMHBI CTEHOK TPyO - BHYTpEHHEE JaBJICHHUE MTPOJYKTA,;
JUISl IPOBEPKH YCTOMYHUBOCTH ra30IIPOBOJA B MIPOJIOJIBHOM HANPABICHUU -
BHYTPEHHEE  JaBJICHUE MNPOAYKTA, TEMIIEpaTypHbIE  BO3JEHUCTBHS,

U3THOAIOIINE MOMEHTHIL.
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6. OPTAHU3ALIMA ITIPOBEAEHUA PABOT ITO CTPOUTEJIBCTBY

BAJIOYHOI'O ITEPEXO/IA

I[JDI OIITUMM3alIUU OpraHU3alMOHHO -T€XHOJIOTUYECKOM CXEMbI

CTPOUTCIILCTBA YYHUTBIBAJINCH CIICAYIOIMUC OCHOBHLIC Q)aKTOpI)I, BIMAIOIIHUC Ha

CPOKH H PECYpPCHI CTPOUTEIIHCTBA:

CPOKH CTPOUTENIbCTBA (TIPOU3BOACTBA PadoT);

NEPHUOJIbI CTPOUTENILCTBA (3UMHEE CTPOUTEIBCTBO);

COCTOSIHME  CYIIECTBYIOIIEW  TPAaHCIOPTHOM CeTM U OOBEKTOB
MH(DPaCTPYKTYPHI;

00BEM M TIOCIEAOBATEIHHOCTh BBHITIOJHEHHUS CTPOUTEIHFHO-MOHTAKHBIX
paboT, BKIIOYAsi BHEIUIOMIA0YHBIE MIOJTOTOBUTEIbHBIE PA0OTHI;
OopraHu3amusi JKWJIbS, ObITa W pPEKAMAa pabdOT  CTPOUTEIHHBIX
MOJpa3ACICHUN.

PemonTHEbIE pa6OTBI Ha Ta30IIpOBOAC IIPOBOIATCA B ABa 3Tallad: HCpBBIﬁ

9Tall ITIPOU3BOACTBO pa60T I10 pCSGPBHOﬁ HUTKC, BTOpOfI oTall - IMPOHU3BOACTBO

paboT MO OCHOBHOW HUTKE.

B paboTe npuHsTHI cieayroe TEXHHYECKUE PEIIeHUs 0 TIEPBOMY dTaIry

(pe3epBHas HuTKa) pemonTa nepexoga MI' « VKIII' Huwxne-KBakunkckoro I'KM-

AT'PC r. IlerponaBnoBcka-Kamuarckoro» uepe3 p. b. BopoBckasi:

nemoHTax ydactka MIT «VKIII' Hwxue-KBakunkckoro I'KM-AI'PC

r. [lerponasioBcka - Kamuarckoro» Jly 530 MM (pe3epBHass HUTKA): HaJA3EMHBIH

y4actok 1372,3 M, moa3eMHbIid yuyactok 645,53 M;

— YaCTUYHBIN JCMOHTAX ITIOABMKHBIX, MOJIHBIN AEMOHTAaX YIJIOBBIX U

HEMNOJBWKHBIX OMNOp, OMNOpP IOJ METAUIOKOHCTPYKLIHMH BAHTOBOI'O
Mepexo/1a, METAINIOKOHCTPYKIIMM BAHTOBBIX MEPEXOA0B, IMUIOHOB, AKOPEU

BAaHTOBBIX OIIOP, OIPAXKXKACHHA OIIOP HAA3CMHOI'O IIEPCXO0Ja ra3orpoBoaa;

OpeaHusayus nposedeHus pabom ro

cmpoumersibcmey bario4Hoz20 nepexoda
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MIPOU3BOJICTBO pabOT IO MOHTAXY OIOP TPyOOmpoBoaa U hepM Mepexoa;
cOopka ykiaapIBaeMoi TpyOsI (pe3epBHas HUTKA) BIIOJIb COOTBETCTBYIOIINX
YYAaCTKOB C HEpa3pylIalolUM KOHTPOJIEM CBApHBIX COEIUHEHUN U
KOHTPOJIEM LIEJIOCTHOCTH OTJIEJIbHBIX CEKIIHH ;

yKiagka W 3akpemieHne npoektupyemoro MIT «YKIIIT  Hwxne-
KBakunkckoro ['KM — AI'PC . IlerponasnoBcka-Kamuarckoro»
(pe3epBHas Hutku) [y 530 MM Ha omnopax;

yKaaaka mpoektupyemoro MIT ¢ OpoBKkM TpaHIIEd Ha MOA3EMHBIX
y4acTKax;

OasmacTUpoBKa TPyOOIPOBOIa HA MOA3EMHBIX YUACTKAX;

oOpaTHas 3aChINKa MOJI3EMHBIX YYaCTKOB YJIO’KEHHOTO TPyOOIIPOBO/Ia;

1 sTan ucnsiTaHus TPyOONPOBOAA THAPABINYECKUM METOJIOM;

OUYMCTKA TIOJIOCTH M HCIIBITAHHMSI BCErO ydyacTka TpyoOorpoBoja (2 stan
UCTIBITAaHUH );

BBINTOJTHCHHE 3aXJIeCTOB (BBapKa KaTyIIEK) MO TapaHTHUHHBIM MOHTa)KHBIM
CThIKaM, KOHTPOJIb CTBIKOB paguorpa@uyeckuM U YyJIbTPa3BYKOBBIM
crocobom;

YCTAHOBKA OIMO3HABATEIbHBIX 3HAKOB;

MOJKJIFOYEHUE K CYHIECTBYIOIIEH crucTteMe DX3;

3achlllKa HapylIeHWil penbeda B BUAEC M M TPAHIIEH IO €CTECTBEHHBIX
OTMETOK pelibeda;

TexHuueckue pelieHus IO BTOPOMY OJTamy (OCHOBHAsT HUTKA)
pemonta mnepexoga MI «YKIII' Hwxne-KBakunkckoro I'KM-AI'PC
r. [lerponaBnoBcka-Kamuarckoro» uepe3 p. b. BopoBckas ananoruussl
pPELIECHUSIM TI0 MEPBOM HUTKE, JOMOIHUTEIBLHO BBIMOJHAIOTCS CIIEAYIOIIHNE
paboOThI:

PEKYJIbTUBAI A 3EMCJIb

N3m.

Jlucm

Ne dokym.

lMoodnuck

[Jama

OpezaHu3zauyus npoesedeHus pabom o
cmpoumersibcmey basrioyHoz20 repexoda

Jlucm

52




6.1.Onucanue TpaHCIOPTHON CXEMBI IOCTABKU MaTepraIbHO-TEXHUYECKUX

pecypcoB

Hﬂomam(a nmoa pasMCIICHUC BPCMCHHBIX

3IaHUM W COOPYKEHUH

pacnosioxkeHa Ha kM 46 MI', B 390 kM Ha roro-zaman ot r. IlerponaBioBck-

KamuaTckuii, a momaaku CKJIaJdpOBaHUs W IUIOMIAJKA CTOSHKH TEXHUKH Ha 42

kM MIT «YKIII' Huwxue-KBakunkckoro I'KM — AI'PC r. IlerponaBnoBcka-

Kamuatckoroy.

[Ipoe3n HEmocpeaCcTBEHHO K Hadally ydyacTka Tpaccel p. b. Boposckas

Bo3MOXxeH ot T. llerponaBnoBck-Kamuarckuii mo aBTomopore ¢ acgaibTOBBIM

nokpeiTueM Ha mnpoTsokeHuun 204 km go n. Kapemmait, gamee — 186 km mo

BJIOJILTPAcCCOBOMY Ipoe3ay (aBTo3uMHUKY). [Ipoe3a k ydacTky paboT BO3ZMOXKEH B

SHUMHCC BpCM:, 0o JIETHEE B cilydac HU3KOU BOJBI.

HOCTaBKa " BBIBO3 MAaTCpHaAJIOB IIPCACTABIICHEI B Ta6JII/IHe 4.1.

Ta6nuna 4.1. Tabnuia 70CTaBKU U BEIBO3a MaTEPHUAJIOB

HanmenoBanue PaCC’:((;IHI/Ie, Bun tpancmopra
Kapbep rpyHTa — yuactok padbot 365
JIDC ¢. CoboneBo (MCTOYHHMK TUTHEBOM BOJIBI) 31
— y4acTok pabot
[Topt r. [lerponaBnoBcka-KamyaTckoro 390
(mocTaBka MaTepUAIOB) — Y4aCTOK paboT
Yuactok paboT — ¢. CobosieBo (BbIBO3 0051 %/0 31
U3/ICITHIA)
VYyacTok padot — OAO «EMKX», (BBIBO3 369 | ABTOMOOWIBHBIN
CTPOUTEJILHOTO MyCOpa)
VYyactok padot — OAO «Ctumymny, (BEIBO3 31
KUJKUX OBITOBBIX OTXOJIOB)
VYyacTtok padoT — Ha nosuron OAO «kEMKX», 369
(BBIBO3 TBEPBIX OBITOBBIX OTXOJIOB)
Yuyacrok pabot — OAO «kEMKX», (MecTo 369
BbIBO3a JEMOHTHPOBAHHOW HU30JISAIIUH)

OpeaHu3zauyus npoesedeHus pabom o Jlucm
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6.2.060cHOBaHME MOTPEOHOCTH B OCHOBHBIX CTPOUTEIBHBIX MAIIMHAX,
MeXaHU3MaX, TPAHCTIOPTHBIX CPEICTBAX, BPEMEHHBIX 3IaHUSAX U

COOPY>KEHHUSIX U IHEpropecypcax

[ToTpeOHOCTF B OCHOBHBIX CTPOUTENBHBIX MAIIMHAX W MEXaHU3Max
OIpesiesieHa B LEJIOM 10 OOBEKTY Ha OCHOBAHMU (U3NYECKUX OOBEMOB paboT U
AKCILTYaTAllMOHHOM MPOU3BOJIUTEILHOCTH MalnH. [IoTpeOHOCTh B TPaHCHOPTHBIX
CpEeACTBax ompenelieHa  Ha OCHOBaHHUHU o0bemMa  Ipy30IEpPEBO30K,
IrPy30H0JbEMHOCTH TPAHCIIOPTHBIX CPEACTB U JAJIbHOCTH IIEPEBO3KU IPY30B.

Pacdet moTpeGHOCTH B aBTOTPAHCIIOPTE:

S, S,

|2

+t, +t; K,

1
VCP VCP, 0 ’ (4 ] 1)
rae T1 —Bpemst OTHOTO MOJIHOTO pefica (Tyna u 00paTHO);
k; —ko3(hduimenT, yautsiBatomuii npoctou, k; =1,3;
S, U S, — cpenHEB3BEIICHHAS TaTbHOCTh BO3KH;
V¢p. —CPEIHAA CKOPOCTh IPYKEHOTO aBTOTPAHCIIOPTA, IPUHATA - 25 KM/4;

V ¢p.o — cpemHsisi CKOPOCTh MOPOKHETO aBTOTpaHCHopTa, mpuHsaTa - 40

KM/,
t, — Bpemsi, 3aTpaunBaemoe Ha norpy3ky = 0,30 gaca;
t, — Bpems, 3aTpaunBaeMoe Ha BeITpy3Kky = 0,20 gaca.
Yucno peiicoB (N,), KOTOpO€ MOXKET CJAeJIaTh OJHO aBTOTPAHCIIOPTHOE
CpPEICTBO:
T
T, (4.2)
OO611ee yncI0 HEOOXOAUMBIX PEHCOB IS TIEPEBO3KH IPY30B B CMEHY:
N Qo
4 (4.3)

rae Q., - o0uwmii 00beM NEePeBO3UMOTO IPy3a;

U - 06beM mepeBO3UMOro Ipysa 3a OMH peiic;

Heo6xonumoe koimdecTBO aBTOTPAHCIIOPTHBIX CPEJICTB:

OpeaHu3zauyus ripoeedeHus pabom 1o Jlucm
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hoo N
cp N1

(4.4)

Pacyer moTpeOHOCTH B aBTOTPAHCIIOPTE BBHIMOJIHEH U3 ydeTa pabOThl B

IMOJITOPBI CMCHBI C ITPOJOJIZKUTCIIBHOCTBIO 10 gacos.

B Ttabmuue 4.2 mpuBeneH NPUMEpHBIA IEepeuYeHb OCHOBHBIX MallH,

MCXAaHHU3MOB U TPAHCIIOPTHBIX CPCICTB, HCO6XOI[I/IMI>IX JJIS BBIITOJIHCHU A pa60T.

Tabmuua 4.2. BenoMocTh NOTPEOHOCTH B OCHOBHBIX CTPOUTEIBHBIX

MalllnHaX U MCXaHHU3MaXx

No HaumenoBanue Mapka Kou-Bo
1 2 3 4

o ABTorpeiiiep J13-98 1

o ABTOOETOHOCMECHUTEITh ABC 581497 2
VYpan KC 45717-1 "UBanosert",

o ABTOKpaH 1
r/m25T

. ABTOKpaH LIEBHERR LTM1160/1, r/nt 1
160 T

° ABTOCaMocBan VYPAJI583100, r/m 10 T 21

. ABTOCAaMocBan IVECO, r/m25T 12

o beronocmecurens BII-11"-300 1

o boproBas mamuHa YPAJI 4320 4

o Bynbnozep LIEBHERR PR 724, 118xBt 1

o bynbnozep T11, 132kBt 1

o BypoBas ycranoBka Junttan PM26 1

o Baron-nom oOIIeKUTHE 8 MECT. 15

° Baroun-gom mrrad 1

° Baroun-gom CTOJIOBasA 2

° Baron-nom OaHs 1

o BaxTtoBblit aBTOOYC Kama3z YCT 54535 2

° BonoBo3ka VPAJI 4320-41 1

o I'yceHnuHBI KpaH CKI-63A 2

o HNuzenwvHas snekrpoctannus | JI9C - 100 3

o JlerkoBoii TpaHCIIOPT YA3 2206 3

o CBapouHas ycTaHOBKa YC35b-200 1

OpeaHusayus nposedeHus pabom o Jlucm
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Oxonuanuve Tabmuuel 4.2. BemomocTh MOTPEOHOCTH B OCHOBHBIX

CTPOUTCIIbHBIX MallMHAX U MCXaHHU3MaX

1 2 3 4
o TonnuBo3anpaBuIvK VYpan 4320 2
o Tpan r/m 70T 1
o Tsrau Tpana MAN TGS 1
o TpyOoyknagauk TT-301 2
o TpyOoyknaguuk TT-121 2
o TpyOoyknaguuk KOMATSU D355 1
o @pOoHTaTBHBINA OTPY3YUK LG380 1
. DKCKaBaTOP HITACHI ZX200; 0,8 m° 2
o DKCKaBOTOP-TIOTPY34YHK New Holland LB 110.B 1

6.3.0Omucanrie 1 000CHOBAaHME MPUHATOTO METO/Ia CHOCA (JIEMOHTaXa)

JlemoHTaxkHbIE PAOOTHI ClEAyeT BBIMONHATH B coorBercTBUU ¢ CTO
[Naznpom 2-2.3-231-2008 [23] mocie MOJHOTO OMOPOXHEHHS CYIICCTBYIOMIETO
ra3ornpoBoja OT MPOAYKTa MEPEKAUKH.

l"azompoBoj, moOAJIeKAIUA BBIBOJY U3 HKCIUTyaTallM, IOJDKEH OBITh
MOATOTOBJIEH K JeMoHTaxy. IloaroToBka 3akiro4yaeTcs B OCBOOOXKICHUU
ra3onpoBoja OT Tra3a W KOHAEHCATa M OCYIIECTBISIETCS OpraHu3aluei,
DKCIUTYaTUPYIOLIEH TaHHBIM YYaCTOK.

[Tocne ocBOOOXKAEHUS Yy4yacTKa Ta30MpoBOJa OT Tras3a BBINOIHICTCS
OTCEYEHUE JEMOHTUPYEMOIO YUacTKa OT JEUCTBYIOLIEro ra3onpoBoaa. OrceyeHue
JIEMOHTUPYEMOI'O y4acTKa BBITIOJIHSAETCS BBIPE3KOM KaTYyIIEK MEXaHHUYECKUM
cocobom. Ilocie mMOAHATHS KaTylmIeK Ha JICKKW BBITIONHSAETCS TePMETH3AIUs
MPUJIETAIONINX YYaCTKOB ra30MpoBo/a.

OTKpBITBIE  KOHIIBI ~ JEMOHTHPYEMOTO  TpyOONpOBOJa  IMEPEKPHITh
BPEMEHHBIMU WHBEHTAPHBIMH 3aTTYIIKAMHU.

JleMOHTaX CyLIECTBYIOIIETO Yy4daCcTKa HAA3E€MHOM 4YacTH Mepexoja
ra3omnpoBo/ia CJIeIyeT MPOU3BOIUTh MTEPEMEIICHIUEM Ha JISKKH TPYOOYKIIaIMKaMU

Y aBTOKpaHaAMHU.
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OTOpakoBaHHBI JIEMOHTHUPOBAHHBIN TPYOONPOBOJ pa3pe3aTb Ha CEKIHUU
He Ooiee 11,6 m.

JIeMOHTHPOBaHHBIN TPYOOIPOBOJ] MOTPY3UTh B aBTOTPAHCIIOPT U OTBE3THU
Ha IUIOMIAAKY CKIIQJAUPOBAaHMS , HAXOJSAUIYIOCS HA PACCTOSSHUM 10 2 KM OT
nepexona MI' depe3 p. b. BopoBckas, M JaJIbHEUMIIEr0 HWCIOJIb30BAHUS JJIs
YCTaHOBKHU CBail MOJ] ONOPHI TPYOONPOBOIA.

JIeMOHTa)XX TOJBM)KHBIX, HEMOJBH)KHBIX W YIJIOBBIX OIOpP, OMOP IO
METAJUIOKOHCTPYKIMH TMEPEXOA0B, METAJUIOKOHCTPYKIUWA IEPEXOA0B, MUIOHOB,
AKOPENW BAHTOBBIX OMOP, OTPAXKICHUS OINOP HAA3EMHOIO NEpexoaa ra3onpoBoia
BEITIOJIHUTH B COOTBETCTBHE ¢ Tabmuiielr 4.3 HACTOAMIETO pa3jeiia, IpH MOMOIIN
PE3KM METAUIOKOHCTPYKLUK C IOMOIIBI0 Ia30KUCIOPOJHON pe3ku. BHyTpeHHss
MOJIOCTh CBaH, 3amOJIHEHHAs IMECKOLIEMEHTHOM CMECBIO MOJJICKUT Pa3PYLICHUIO
IpU TOMOIIM OTOOWHBIX YCTAaHOBOK. BojompomyckHbie TpyObl, T€MOHTHPOBATH
[P [IOMOIIM PE3KU METAJUIOKOHCTPYKLIHUM C MOMOIIBIO Ta30KUCIOPOJHON PE3KHU.
JIeMOHTaX MUJIOHOB BBIMOJHATH C MPUMEHEHNEM aBTOKpaHa WM TPYyOOyKIIaIurKa.
TexHomornyeckue KapThl IeMOHTaxa pa3zpadborats B [1I1P.

Hemontax yrsokenutened YbO-530 npou3BOAMTH  aBTOKPAHOM, C

MOCJICIYIOIIMM BbIBO30M Ha nojurox ThHO.

OpezaHu3zauyus npoesedeHus pabom o Jlucm

cmpoumersibcmey basrioyHoz20 repexoda 57

N3m.

Jluecm Ne dokym. lMoodnuck |Jama




Tabauua 4.3. Benomocts neMoHTaXKa

En. OcHoBH | PesepBH Hroro:
HanmeHnoBaHue
HU3M. as HATKa | ad HUTKa | Kom-Bo | Macca, T

Hemonrtax HO, B T.u: IIT 9 1 10 96,14
METAJTIOKOHCTPYKIIHH T 10,92 0,94 11,86
S kyo.m/T | 30,34 3,37 33,71

T 75,85 8,43 84,28
Hemonrax YO, B T.4: T 15 12 27 155,53
METAJTIOKOHCTPYKIIUH T 14,56 8,91 23,47
EITe3066TOMN Ky0.M 37,88 14,94 52,82

T 94,7 37,36 132,06
Hemonrax OIl, B T.4: T 32 39 71 547,55
METaJUIOKOHCTPYKITAN T 31,76 26,31 58,07
KeTe306eTOM kyo.m | 110,11 85,68 195,79

T 275,28 214,2 489,48
Aemonas OI1 T 67 34 101 | 201,71
(4acTU4HBIN), B T.4:
METaJUIOKOHCTPYKITUU T 53,03 16,69 69,72
JeMmoHTax (epm, B T.4: T 2 3 5 131,99
METaJUIOKOHCTPYKITUHU T 41,41 90,58 131,99
JleMOoHTaX BAHTOBOTO o 1 1 5 346 31
nepexoja, B T.4:
-ITnnoHbI,B T.4: 1T 4 4 8 213,68
METaJUIOKOHCTPYKITUN T 27,14 27,14 54,28
KeTe306eTom Ky0.M 31,88 31,88 63,76

T 79,7 79,7 159,4
-AHKEpHBIE ONIOPHI,B T.U: T 4 4 8 114,94
METAJTIOKOHCTPYKIIUH T 2,27 2,27 454
Kee306eTomN Ky0.M 22,08 22,08 44,16

T 55,2 55,2 110,4
-OepMeHHbIE
KOHCTPYKIIMM BAHTOBOTO T 8,47 9,22 17,69 17,69
nepexoja, B T.4:
Jlemontas orpaiieHui T 14,3 9,83 | 2413 | 2413
OTIOp Ta30IIPOBOIA

JemoHTaX12-TH OMOPHBIX IUIUT MPOM3BECTH METOJOM Pa3pyIICHUS IMPHU

IIOMOIIN OTOOMHBIX YCTAHOBOK.

OTXOIBI

00pa30oBaBIMECS B  DE3VIILTATE

U3m.

Jluem Ne dokym.
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pa3pylicHusl OCHOBAaHHWI TIPH MOMOIIM KCKaBaTopa IMOTPY3UTh B aBTOMOOWIIN H
BBIBE3TH Ha ITOJIUTOH ITPOU3BOJICTBEHHBIX OTXO/IOB.

boit x/0 w3nmenuii, oOpasymoomuiics B mporecce  JIeMOHTaXka
MarucTpajibHOTO Tra3omnpoBoga BbiBectd B c. CobomeBo (31 kM ot MI) mis
MTOBTOPHOTO HCITOJIB30BaHus agMuHucTparueii Co00JeBCKOr0o MYHHIIMIIAIIBHOTO

paioHa.

6.4.0OcHOBHBIE PaOOTHI TPU MOHTAXKE OTIOP U (hepM Ta30mpoBoaa

PaboTel MO CTPOUTENBCTBY KAXKIOTO HAA3EMHOIO IE€pexoja vepe3
BOJOTOKH MPEAIOJIAraeTcsl IPOU3BOJIUTD B CIEAYIOMIEH MOCIEA0BATEIbHOCTH:

— YCTPOMCTBO CTPOMIUIOMIAIKA M PabOyuX IUIOMIAJ0K B 30HE MPOBEICHUS
pabor;

— YCTPOWCTBO  JIeJOBOM  paboueld  mepenpaBbl C  JIONOJHUTEIbHBIM
HaMOPaXUBAHUEM JIbJA;

— UCIIOJb30BAaHUE CYHIECTBYIOIIMX MOCTOB JUIsl HYXKJ CTPOHUTEIIbCTBA U
MPONYCKa TPAH3UTHOTO TPAHCIIOPTA;

— CTPOHUTENIBCTBO HAA3EMHOI'0 IEPEXO/IA;

— pa3bopka BpEeMEHHBIX COOPYKEHUM (B TOM UUCIIE TPYHTOBBIX COOPYKEHUN

paboymXx IJIOIIA0K);

6.5.0mops! (hepM, OOPBI Ta30ITPOBOIA

YcTpoiicTBo OypoHaOMBHBIX cBall nuameTpoM 750 MM ¢ TpUMeHEeHHueM 0/y
TpyObl 530x8 MM kiacca mpouHoctu K55 mpemycmoTpeHo ycTaHoBKoi# Junttan
PM26. Tlpu ycTpoiicTBe CKBaXHH I OypOHaOMBHBIX CBail HEOOXOAMMO
BBITIOJIHUTh KPEIJIEHUE YCThS CKBAXXUH MHBEHTApHBIMU O0OCaTHBIMU TpyOamMHu Ha
riyOuHy 70 3M. 3amoyiHeHue cBail 6€TOHOM ciieyeT Ipou3BoAUTh MeTogoM BIIT
C MPUMEHEHUEM OETOHOJIUTHBIX TPYO WUJIM C MCHOJIb30BAHUEM IOJIBIX IIHEKOB IS
3aMoJHEHUsl CBail yepe3 MOJIOCTH OYpOBBIX TPyO MpH YCIOBUM oOOecreyeHus

MIPOEKTHBIX CBONCTB OETOHA.

NN3m.

Jluem Ne dokym.
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VY nuHeHne MOABMKHBIX OMOP MPOU3BOAUTH C (MIAHIICBBIM COEAMHEHUEM
TpyO 219x8 MM C CyIIECTBYIOIIMMHU OTOJIOBKaMHU CBa.

MoHTaX KOHCTPYKIIMI OMOp cleAyeT MPOM3BOJUTH MPU MOMOIIM KpaHa
rpy3onoabeMHocTeio 16 T KC-4361C. beronupoBanue omnop mpeaycMOTPEHO C
UCIIOJb30BaHueM Moaaun OctoHa OeronHonacocom BH-25(/1, E) u Tpancmoprom
oetona B aBTroOeToHocMecutesie AbBC 581497,

[IpuroroBneHue n ykjiagky OCTOHHOW CMECH BBIINOJIHATH B COOTBETCTBUU

co CHulT 3.03.01-87 [15].

6.6. DepMmbI

MoHTaX OJIOKOB MPOJIETHBIX CTPOCHUU MpeasiaraeTcsi MpOU3BOIUTH B 4
stama. Ha 1-3 sTtanax mpoiieTHOe CTpoeHHe coOupaeTcs BAOIb CTBOpA MEpexo/a B
MOHMKEHHOM ypOBHE Ha IINAJbHBIX KIJIETKAaX, YCTAHABIMBAEMBIX O]
MOHTQ)XHBIMU CThIKaMU riaBHbIX (epM (mar 11 m). Ha mepBom srtamne nposieTHbie
ctpoeHus ctpesioBbIM KpaHoM CKI-63A rpy3omoabeMHOCTBIO 63 T HMPOXOIAT
YKPYIHUTENbHYI0 COOpKY Ha IIMaJbHBIX KJIeTKax paboyeil miomanku y omnop. Ha
BTOPOM 7JTame coOMparoTCsd KOHCTPYKUMM Ha TMOJOBUHY [JIMHBI TEpexoja c
nomonipio kpana LIEBHERR LTM 1160/1 (3amblkaromiue cepeiauHy IpojeTa
MOHTa)XHbIE OJIOKM coOuparorcst 0€3 YKPYIMHEHHs OTAETbHBIMH MOHTaKHBIMU
aneMmeHTamu). Ha TpeTbeM 3Tarne nmpou3BOAUTCS MOHTaX MPOJIETHBIX CTPOEHUI Ha
BTOPOU MOJIOBUHE JJTUHBI Iepexojia ¢ moMoiibio kpana LIEBHERR LTM 1160/1
(c mpyroro Oepera). Ha deTBepTOM 3Tame MpoOJIETHOE CTPOEHUE CO IIMaTbHBIX
kiaetok aBymsi kpanamu CKI-63A (c pasHbIX OeperoB) ycTaHABIMBAeTCS Ha
MOCTOSIHHBIE OmOpbl. PaboTa KpaHOB MpenycMaTpPUBAETCS C TUIOMIAJO0K U3 TUIUT
[1IH pazmepom 10x12 m.

[Tocne oOKOHYAHWS MOHTaXHBIX pa0OT MPOUBOAUTCS JIUKBUIAIUSI
BPEMCHHOM  CTPOMILIONIAAKKA, pPabOYMX ©M  MOHT@XKHBIX  IUIOMIAJIOK €

HCIIOJB30BAHUECM I'PYHTA B TCJIO HACBINKW W JJI PCKYJIbTHUBAIIUU 3€MCIIb.
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6.7.CBapouHO-MOHTaKHbIE PaOOTHI

Capounbie pabOThl HEOOXOIMMO BBHINOJNHATH B cooTBercTBUM ¢ CTO
aznpom 2-2.2-136-2007 [20], CTO Tasnpom 2-2.4-083-2006 [25], BCH
006-89[2], CHuII 111-42-80* [16], BCH 014-89 [5], CHuII 12-04-2002 [12] u
CHull 12-03-2001 [11].

CBapouHO-MOHT@)XHbIE  Pa0OTBI MPH  CTPOUTENLCTBE  Tra30MpOBOAA
BKJIIOYAIOT:

— IOATOTOBKY K COOPOYHBIM M CBAPOYHBIM padoTaMm;

— cOOpKy U CBapKy TpyO B CIUIOIIHYIO HUTKY Ha TPaccCe;

— KOHTPOJIb Ka4eCTBa CBAPHBIX COCUHEHUN TPYOOIPOBOIOB.

Jlo Hayasia OCHOBHBIX PabOT 1Mo cOOpKe M CBapKe HEOOXOAUMO OYUCTUTH
BHYTPEHHIOIO TOJIOCTh TPYO OT BO3MOXKHBIX 3arpsiI3HEHUN U MPOBECTH BU3YaIbHBIN
OCMOTp TpyO U npu 0OHApYKEHUU AeHEKTOB OTPEMOHTUPOBATH.

Capky raszonpoBojia B HUTKY IMPOHU3BOAUTh HAa MOHTAXHOM IUIOIIAJIKE
(mpu cOopke Arokepa JyIsl MPOTACKUBAHKS) U Ha OpOBKe TpaHIIeH (IPH YKIIATKE C
OpOBKH TpaHIIIEN ).

[lepen cOopkoii u cBapkod TpyO B HHUTKY B YCJIOBHSIX TPAacChl JIOJKHBI
OBITH BBIMIOJIHEHBI CIEYIOLINE MOATOTOBUTEIBHBIE paOOTHI:

— pa3Be3eHbl W YJIOXKEHBI CeKIUU TpyO Ha paccTosHuu He Oosiee 1,5 M OT
OpoBKH TpaHIeu 1o yriaoMm 15-20° k mpoeKTHON OCH TpaHIIIEH;

— pasMellleHbl B 30HE MPOU3BOACTBA PadOT TPYOOYKIATUYUKH, CBAPOUHBIC
arperaTsbl, OyJb03ep, HeHTpaTop, eMkoctd I'CM, WHBEHTapHBIC JICHKKU U
Ipyroe HeobXxoauMoe 000pyI0BaHUE U UHCTPYMEHTHI;

— YCTAHOBJICHBI Ha TIOJIOCE OTBOJAa BAaroHYMKH [JIsi 00OOTpeBa JIOJIEH,
XPaHECHHsI HHBEHTAPS ¥ CBAPOYHBIX MAaTEPHAJIOB.

[Ipou3BOACTBO CBApOYHO-MOHTAKHBIX PabOT B TpaHIIEE HA Y4acTKax C
BBICOKMM YPOBHEM IPYHTOBBIX BOJ] IPOU3BOJIUTH C OTKPBITHIM BOJOOTIHBOM.

KoHTposb kadecTBa CBapHBIX COCIWHEHUN HEpa3pyHMIAOIMIUMHA METOJIaMHU

OCYHICCTBJIAIOT MMPOU3BOACTBCHHBIC UCIIBITATCIIbHBIC Ha60paT0pI/II/I.

OpeaHu3zauyus rnpoesedeHusi pabom 1o Jlucm
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Hepaspymaromuii KOHTPOJIb CBApPHBIX COCTUHEHHUM MPH CTPOUTENIHCTBE U
PEMOHTE MAarucCTpPalbHBIX Ta30MPOBOJOB BHIMOMHUTH B coorBercTBUM CTO
["aznpom 2-2.4-083-2006 [25].

3au30IMpOBaHHBIE YYaCTKH TPYOOIPOBOAA TOJBEPTalOTCS BU3YaJTIbHOMY
KOHTPOJIIO, KOHTPOJIIO HAa CIUIONIHOCTh HW3OJSIIMOHHOTO TOKPBITHS, aAre3uio
U30JSIIIHOHHBIX MaTEPUAIOB.

KouTtponp  kadecTBa  HM3OMALMOHHOTO  TMOKPBITUS  TPyOOIpOBOAa
OCYIIIECTBIISIETCS Ha BCEX CTaJUSIX CTPOUTEIHCTBA: MPHU CBAPOYHO-MOHTAKHBIX
paboTax; B TMpolecce OYUCTKH U H30JSLUU CBAPHBIX CTHIKOB; MEpea
MPOTaCKUBAaHUEM TPYyOOTPOBO/IA.

KauecTBO 3alIUTHOrO MOKPBITHS 30HBI CBAPHOTO CTHIKA, BBIIOJHEHHOTO
TEPMOYCAKUBAIOIIMMHUCS MaTepruajiaMi, TOJKHO yaoBieTBopATs ['OCT P 51164-
98 [10]. Pe3ymbraThl NPOBEPKH KauecTBa MOKPBITHS OQGOPMIIIIOTCS aKTOM,
(buKcHUpyIOTCA B )KypHase N30 AUOHHO-YKIIaJ0YHbIX padoT.

[Ipu  mpoumsBoacTBE pabOT MO  KOHTPONIO  KayecTBa  CJEOyeT
pykoBojcTBoBaThest TpeboBanusimu CHuII 111-42-80* [16] (2004), BCH 008-88
[3], CTO T'azmpom 2-2.4-083-2006 "MHCTpyKIMS 1O HEpa3pyIIAIOIIUM METOaM
KOHTpPOJISI KauecTBa CBapHBIX COEJUMHEHMH IPU CTPOUTEIBCTBE U PEMOHTE
IPOMBICIIOBBIX M MaruCTPajbHBIX Ta30npoBo0B" [25] ¥ HHCTPYKIMSIMHU 3aBOJIOB-
M3TOTOBUTEIIEH.

[Tpu npoBeaeHnn padboT MO PEHTITEHOAE(HEKTOCKONHUU JTOJKEH MOCTOSHHO
KOHTPOJIMPOBATHCS YPOBEHB J03bI U3TYUCHHUS.

KoHTponb cBapHBIX MIBOB BBIMIOJHUTH B COOTBETCTBHH C TPEOOBAHHUSIMH

CTO T'aznpom 2-2.4-083-2006 [25] ¢ ormeTkoii B ")KypHaie cBapku Tpyo".
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6.8.1301511MOHHO-YKJIaJOYHBIE PA0OTHI

W3onsuus BHOBBL yKiIaabiBaeMol TpyOwbl mnpunsita corjacHo ['OCT P
51164-98 [10], CHuII I11-42-80* [16] u BCH 008-88 [3].

N3onsums cBapHBIX CTHIKOB IPUHATA TEPMOYCAKUBAIOIIMMUCS MaHKETAMU
00O «I'edect-PocroB». Hanecenne TepMoyca)kMBAIOIIUXCSI MAHKET Ha CBapHbIE
CTBIKM HEOOXOJHMMO BBINOJHATHL Ha BCEU MPOTHKEHHOCTH YKIJIAJbIBAEMOTO
ydacTkax TpyoOornpoBojaa. [ns mpemoTBpamieHus MOBPEKACHUS H30JSIIMOHHOTO

MOKPBITHUS MPEAYCMOTpPEHA CIUIONIHAs (PyTepoBKa MpoduieM NoOIMMEPHBIM.

@®yTepOBOYHBIE MaThl BBIMNOJIHIIOTCS U3 MPO(UIS MOIUMEPHOTO BBICOTOU
30 MM, gmuHOM 2000 MM, CKpEIUIEHHBIX XTI'YTOM, KOTOPBIM HIET B KOMIUIEKTE.
[Tpodune B Marax pacrojiOKWUTh CIUIOIIHBIM TMpUJIETaHUEM JApPYyr K ApYyry, ¢
3aBEJICHUEM Ka)XJoro B 3aMKH. KpermsieHue MaTtoB Ha TpyOONpPOBOJE BBINOJIHUTH

xrytami ¢ marom 1,0 M. 3a30psI MeX Iy MaTaMH He JOIMTyCKaIOTCS.

JIisi mpuaHus OTPUIIATENILHON IIJIaBY4EeCTH TPYOOIPOBOJY B Ipejesiax
ypoBHsi I'BB 1-% o0OecnieyeHHOCTH M Ha TMOWMEHHBIX Y4YacTKax C BBICOKUM
YPOBHEM TPYHTOBBIX BOJI HEOOXOJUMO BBIMOJHUTH 0aNIaCTUPOBKY BHOBb

YKJIaAbIBAEMOTI'0O Y4acCTKa.

bajymacTupoBka BBINIOJHSAETCS HA Yy4acTKaX IIOJ3EMHOM IPOKIIALKU
yyryHHbIMH nostyrpy3amu J[530. Ilox yrsoxenurenn UI' nns npenoTBpamieHus
HNOBPEXACHUS  M3OJIALIMOHHOTO  MOKPBITUS  TPyOONpOBOJa  yCTaHABIMBATH
ckanbHbli et CJIII-530 «O».

Ha moiiMeHHBIX ydJacTKax BBINOJHUTH YKJIAJAKYy Ta30IPOBOAA HA OMOPHI C
WHBEHTAPHBIX JIEXKEK.

[Ipu BBIMONIHEHUH U3OISLUOHHBIX Pa0d0T MPOBOAMUTCS KOHTPOJIb KAayecTBa
IIPUMEHSIEMBIX MAaTE€pUAJIOB, ONEPALMOHHBIA KOHTPOJIb KAa4eCTBA HM3OJISILMOHHBIX
paboT 1 KOHTPOJIb KAYeCTBAa TOTOBOT'O MOKPBITHUS.

Meroapl M TOKa3aTenyd KOHTPOJISI NPOTUBOKOPPO3HMOHHOTO IMOKPBITHSA

npuseaens B BCH 008-88 [3], BCH 012-88 [4].
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[lonpeM u ykIaaKy TpyOONpOBOAA OCYIIECTBIATH TPYOOYKIaAUYUKAMU C
NOMOILBIO MSTKHUX TIOJIOTEHEL, COOII0Aast Mepbl MPEJOCTOPOKHOCTH MPOTHB
MTOBPEXKIAEHUS U30JISIIITUOHHOTO MOKPBITHSL.

JUIsl BBIIIOJIHEHHSI 3aXJIECTa BHOBb YJIOKEHHOI'O y4acTKa TpyOOIpoBOJa C
MarucTpajibio HE0OXOIMMO BCKPHITh B HaYalle ¥ B KOHIIE YYacCTKa CYIIECTBYIOITUI
TpyOOMpOBO/. BEIMOIHUTH 3aXJIECT BHOBh TOCTPOEHHOTO y4aCTKa C MaruCTPablo.
[Tocne BBITTONHEHHS] CBAPOYHBIX PaOOT TapaHTUHHO - MOHTAXKHBIE CTBIKH CIEAYET
IpOBEpUTh  paguorpaduyecKuM  METOJOM  KOHTPOJS U TOJABEPTHYTH
JOTNOJHUTEIBHOMY KOHTPOJIIO YIBTPa3BYKOM.

B mecTax CTBIKOBKM CYIIECTBYIOIIETO TPyOONpOBOAA C MPOECKTUPYEMBIM
IIPELYCMOTPEHO CHATHE CTAPOTO U HAHECEHHE HOBOTO M3O0JIALIMOHHOIO TOKPBITHS.
M3onsuuio TpyOONpoBo/ia Ha y4acTKaxX 3aXJI€CTa BBIIOJIHUTH BPYUHYIO.

[Ipu yknanke U30JMpOBaHHOTO TPYOOIPOBOAA JOJKHO OBITH 0O0ECIEUEHO:

— TPOEKTHOE IOJIOKEHHUE TPYOOIIPOBO/a;

—  COXPaHHOCTh TPYO W M30JIALIMOHHOTO MOKPBITHS,

— IUIOTHOE IpWJIETaHue TPyOONpOBOIa KO THY TPAHUIEH IO BCEH ITTUHE;

— MHUHHUMAaJIBHOE PAaCCTOSIHUE MEKIY TPyOONpOBOIOM U CTEHKOM TpaHIIEH HE

menee 100 mm.

6.9. TexHoMOTHYECKHE 3aXJIECTHI TPYOOIIPOBO 1A

TexHonornyeckue 3axyiecTbl TPyOONPOBOJA MPOU3BOAUTH IOCIE TMOJHON
TOTOBHOCTH HOBOTO YyYacTKa Ta30MpOBOJAa, OTPAHWYEHHOTO TapaHTHHHBIMU
MOHTa)KHBIMH CThIKamu, cornacuo 1. 2.9.12 BCH 006-89 [2] u n. 10.7.2 CTO
[asmpom 2-2.2-136-2007 [20] 1o arTecCTOBAaHHONH TEXHOJOTHMH CBapKH C
coOJII0ICHUEM TPaBIIT OXPaHbl TPYyAa U TOKapHOU 0€30MacHOCTH.

KOHTposIb CTBHIKOB TIPOM3BOAUTH PaguoTpadUuecKuM U YIbTPa3BYKOBHIM
METOJIOM.

PacueTHbIii TemmeparypHblii mepenan cocrtaBisier Dt=40A °C. Csapka
TapaHTUWHBIX MOHTAXHBIX CTBIKOB JIOJDKHA TPOW3BOAUTHCS TPU TEMIIEpaType

OKpY>KaloIllero Bo3ayxa He Huxke Munyc 29 °C.
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6.10. bannactupoBka TpyOOonpoBoia IpH MOA3EMHOM CIIOCOOE MPOKIAIKU

Jlns mpuaaHvs OTPUIIATEIBHON TUIaBy4eCTH TPYOONpOBOIY B Mpeseliax
ypoBHsi ['BB 1-% oOecne4eHHOCTH M Ha ydYacTKaX C BBICOKUM YPOBHEM
TPYHTOBBIX BOJ MPOEKTOM MPEAYCMOTPEHO BBIMOIHUTH OaNIACTUPOBKY BHOBD
YKJIaJbIBAEMOT0 MOJ3€MHOI0 ydacTka coriacHo TpeboBanusm CHull 2.05.06-85*
[13].

Ha yvacTkax mOA3eMHON TPOKIAAKH OajslaCTUPOBKA BBITIOIHICTCS
qyryHHBIMU otyTpy3amu J[530 mo TY 26-0401-725-86 [32].

[lar paccTaHOBKM yTsDKeNIHTENed mpuHATH 1,6 M  Mexay ocaMu

YTSKEIIUTENEH.

6.11. KoHTpoJib KauecTBa CBAPHBIX COCTUHEHUN U U30JIALIUN

Bce cBapHble cCO€MHEHUSI Ta30MpPOBOJA U €r0 OIMOP, BBHIINOJHEHHBIE MPU
pPEMOHTE, TO/JICKAT BHU3YaAIbHOMY M M3MEPUTEIBHOMY, paauorpadguueckomy
KoHTpoIt0 B 00beMe 100%.

CnemnuanbHble  CBapHbIe  COEAUHEHUS  (FapaHTUUHBIE  CTHIKOBBIC
COCIUHCHHMSI) TIOJUIeKAT AyOIMpyroleMy yibTpa3BykoBoMy koHTpomo (Y3K) B
ooreme 100%. CpapHble COCAMHEHHS Ha TEPEXOJ€ Yepe3 BOIAHYIO TMperpamy
MOJIeKAT TyOIUPYIOIIEMY YIABTPa3ByKOBOMY KOHTPOJIIO B 00BeMe 25 Y.

Hepazpymaronmii KOHTpOJIb CBAPHBIX COCAWHEHUN IPU CTPOUTENILCTBE U
PEMOHTE MAarucTpajbHBIX Ta30MPOBOJOB BHINMOAHUTE B cooTBercTBUU CTO
["aznpom 2-2.4-083-2006 [25].

3an30JIMPOBAaHHBIE yYaCTKH TPYOONpPOBOJA TMOABEPTalOTCs BU3YATBHOMY
KOHTPOJIIO, KOHTPOJIIO Ha CIUIOIMIHOCTh M30JSIMOHHOTO TOKPBITHS, aAre3uio
W30JIAIIMOHHBIX MaTEpPUAJIOB.

KoHTposb kadecTBa U30JAIMOHHOTO MOKPHITHS TPYOOTIPOBOA U OTOP O/
TpyOONPOBOJ OCYIIECTBIISICTCSI HA BCEX CTAIUSX CTPOUTENHCTBA: MPU CBAPOUYHO-
MOHTQ)XHBIX pPabOTax; B MPOIECCE OUYUCTKH M U3OJSAIUU CBAPHBIX CTHIKOB; TIEPE]T

MPOTaCKUBAaHUEM TPYyOOTPOBO/IA.

OpeaHusayus nposedeHus pabom o Jlucm
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[Ipu  mpousBoacTBE pabOT MO  KOHTPOJNIO  KayecTBa  CJEIyeT
pykoBojacTBoBatbcs TpeboBanmsmu CHull [111-42-80* [16] (2004), BCH 008-
88[3], CTO TI'aznpom 2-2.4-083-2006 "MHCTPYKIHS 1O HEPA3PYLIAOIIAM METOIaM
KOHTPOJISI KadecTBa CBapHBIX COCAWMHCHWM TIPU CTPOUTEIBCTBE M PEMOHTE
IPOMBICJIOBBIX M MaruCTPalIbHBIX Ta30npoBo0B" [25] U MHCTPYKIMSIMHU 3aBOJIOB-
M3TOTOBUTEIIEH.

B cnydae oOHapyxeHUsT TOBPEXKACHUN 3aBOJCKON H3OJSIUUA, PEMOHT
cleayeT mpousBoauTh corimacio BCH 2-144-82 [6]. Meron pemoHTa H
MaTepuasbl, HCIOJb3yeMbIe IJs PEMOHTAa W3OJSAIUH, JOJHKHBI OO0ECIeunBaTh
MPOTUBOKOPPO3HMOHHYIO  3alIUTy TPyOOMpoBOJAa HA  OTPEMOHTHPOBAHHBIX
y4acTKaxX, He YCTYMHAIOIIyl0 M0 HAaJEKHOCTHU OCHOBHOMY 3aBOJICKOMY MOKPBITHIO,
CO CTaOWIBHOW aAre3Weil HOBOTO TIOKPBITHS K CYIIECTBYIOIIEMY W K
METaJUIMYECKON IMOBEPXHOCTH, a TAKXKE €ro HaJeKHYI0 TEPMOCTOMKOCTH IpHU
AKCIUTyaTaIy TpyoOIIpoBo/Ia.

Bce Metaimmueckue KOHCTpYKIUU (KpoMe (hepM) OKPacHuTh JBYMSI CIIOSIMH
CWIMKOH-akpwiioBol TpyHT-3Maii Cb2-111 «YHUIIOJI» mapku AM mno TY
2313-002-92638584-2011[31]. Tlepenm okpackod METAIUIMYECKUX KOHCTPYKIIHIA
OTOp TMPOM3BECTH OYHMCTKY IIOBEPXHOCTEH OT OKaJWHBI U  PIKABUYHHBI
(memonTHpoBaHHBIE TPyObl (@530, wHCHOMB3yeMble TOBTOPHO, OYHCTHTH OT
n3ossiian) 1o F'OCT 9.402-2004 [9]. Crenens ouncTku — 3.

Marepuanbl Juisi TPYHTOBKM W OKpPAacKH JJIEMEHTOB M JeTaliell depm,
TEXHOJIOTHYECKHE PEKUMBI, @ TAK)KEe METObI HAHECCHHS U CYIIIKH JTAKOKPACOYHBIX
MaTepUajoB JIOJDKHBI COOTBeTCTBOBaTh TpeOoBanusmM CTO 001-2009[26] ms
cuctembl Hempadur Zink. Cructema coCTOHT uU3:

- SIMOKCUJHOW IMHKOBOHM TpyHTOBKM Hempadur Zink 17360 (Tonmmua
ciost 40... 75 Mkm)

- snokcuaHOoro mokpeiTuss Hempadur Mastic 45880 (tommuua cinos 125...
150 mxm)

- mosumyperanoBoi sMaiau Hempathane HS 55610 (tommmua cmost 225...
305 MkMm).

OpeaHu3zauyus rnpoesedeHusi pabom rio Jlucm
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B cnyyae HapymeHHs CIUIOIIHOCTH AHTUKOPPO3UWHOTO  TOKPBITHS
METAJIOKOHCTPYKIIMM Omop #  (EPMEHHBIX MEPEeXOoJ0B HEOOXOAMMO €ro
BOCCTAaHOBUTh. CBapHbIE CTHIKM KOHCTPYKLIHN OIOP MOCIE KOHTPOJISI HEOOXOUMO

3a4YUCTUTH U OKPBITH AaHTUKOPPO3UUHBIM COCTABOM.

6.12. OuncTKa, UICIIBITAHUE U BHYTPUTPYOHAs! IMArHOCTUKA TPyOOIpoBOIa

[IpoekToM MpeaycMOTPEHO MPOBEACHHWE HUCIBITAHUS BHOBBH YJIOXKEHHOTO
ra3onpoBo/a.
Ounctka mosocTu TPyOOMPOBOAA, UCIBITAHHE HA MPOYHOCTh U MPOBEPKA
Ha TEePMETUYHOCTh MPOU3BOIATCS B COOTBETCTBUM ¢ TpeboBanusimu CTO
2-3.5-354-2009 [24], CHuIl 111-42-80* [16], CII1111-34-96 [17] mon
PYKOBOACTBOM KOMHCCHH TII0 CHEIHMAIbHOM HWHCTPYKLIHH, Pa3pabOTaHHOM
MOJIPSTIMKOM U OTpaXkarolieil mectHble ycnoBus pabot (m. 11 CHull 111-42-80*
[16]). CocraB cienmanbHOM HHCTpYKIMK yka3aH B 1. 11.5 CHull 111-42-80* [16].
Kommiekc paboT mo OYMCTKE MOJOCTH W THIPABIMYECKOMY HCIBITAHUIO
razomnpoBoja, corinacio CTO 2-3.5-354-2009 [24], Bxiarouaet:
—  3aUTy TOJOCTHU Ta30MPOBOJA OT 3arpsA3HEHHUS;
— TPEeIBApPUTEIBHYIO OYHMCTKY TMOJIOCTH MPOTATHBAHUEM MEXaHUYECKOTO
OYKMCTHOTO YCTPOMCTBA B MPOIECCE CBAPOUYHO-MOHTAXKHBIX padoT;
— TPOMBIBKY Tra3oIpoBOja C MPOIYCKOM MOpIIHS M cOOp 3arps3HEHUN B
KOHIIE OYMIIAaeMOTO YJ4acTKa;
— KOHTPOJIb TPOXOJHOTO CEUEHHsI Ta30MpoBoJia (BBISIBICHUE BMSATHUH, TOQP,
OBAJIbHOCTEH);
— HCTBITAaHUE TA30IIPOBO/Ia HA TIPOYHOCTH, MPOBEPKY HA TEPMETUIHOCTH;
— yIOaJeHHWE BOJBI TMOCIE THAPOUCIIBITAHUS Ta30MpOBOAA C TMOCIEIYIOIICH
OUYHUCTKOM U PETYINPYEMBIM BO3BPATOM B OKPYKAIOIIIYIO CPELY;
—  OCYIIKY MOJIOCTH ra30IpoBO/a;
—  3aI0JIHEHHUE Ta30IIPOBOA a30TOM JI0 MMOJauu rasa.
Pasmepsl oxpanHO# 30HBI B coorBercTBUM ¢ CTO 2-3.5-354-2009 [24]

YCTAHABJINBACTCS:
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— IS IpoBenieHus | aTamna ucneITauii, B 00€ CTOPOHBI OT OCH TPYyOOIIPOBOIa
— 75 M,
B HaIIPaBJICHUH OTPBIBA 3arNIYIIKHA OT TOpIa TpyoompoBoaa — 800 m.
st npoBeneHus |l srama  ucnbeITaHMit, B 00€ CTOPOHBI OT OCH

Tpyb6omnpoBoaa — 200 wm;

B HaIlpaBJICHUHU OTPBIBA 3arJIyIIKA OT TopIa Tpyoomposoaa — 800 m.
Y4acTok ra3onpoBojia MOABEPTrHYTh UCIIBITAHUIO B JIBA ATAIIA.
I aTan ucnpiTanuii
HcnpiTannio  TUAPABIMYECKHM  CIIOCOOOM — TIOJBEPraloTCs  YYacTKH
TpyOOIIpOBOJa, YJIOXKEHHbIE B TPAHIICIO MOCJIE 3aChIIKM U YCTAaHOBJICHHBIE HA
OTIOPBI:
— pe3epBHas HUTKA — 1675,53Mm;
— ocHoBHas HUTKA — 1750,81M.
UcnpiTatenbHOe AaBiIeHUE JTOHKHO COCTaBIsATh HE MeHee 1,25 Ppa6=8,00
MIla. Bpemsi BblIepKKHA TpyOONpPOBOAA TOJ HUCIBITATENIbHBIM JaBiieHHeM — 12
yacoB. [locne ucnelTanus TpyOompoBojga Ha MPOYHOCTh HEOOXOAUMO CHHU3HTH
nasiienue a0 padouero (6,4 Mlla) u BeImepx)aTh TPyOONPOBOA TOJ JaHHBIM
JlaBJIeHUEM He MeHee 12 yacoB Jyisl MPOBEPKU HA T€PMETHUYHOCTb.
Il sTan ucneiTanuit
[THeBMaTHYeCKOMY UCTIIBITAHUIO MOJIBEPraeTCs BECh YIOXKEHHBIA y4acTOK
ra3onpoBo/ia MOCje 3aChITKU, TPOTIKEHHOCTBIO:
— pe3epBHas HuTka — 2023,78 Mm;
— ocHOBHas HUTKA — 2024,26 M.
HcnpiTaTenbHOE JaBJICHUE B BEPXHEW TOUKE JOJIKHO COCTABIIATH HE MEHee
1,1 Py = 7,1 MIla. OG1ee Bpems BBIAECPKKU TPyOOIIPOBOA MO UCIIBITATEIbHBIM
JaBJICHUEM Ha MPOYHOCTh JOJKHO ObITh He MeHee 12 uvaco. [locne ucnbiTanus
TpyOONpoBOJa Ha MPOYHOCTH JABJIEHWE HEOOXOAMMO CHU3UTH 10 paboyero u
BbIIEPKAaTh TPyOONpPOBOA TMOJ JAHHBIM JaBJCHHEM B TeueHue 12 wyacoB s

IPOBEPKU HA TEPMETUYHOCTb.
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TpyOompoBoa cuMTaeTCsl BBIIACPKABIIMM HCOBITAHUE HA MPOYHOCTh H
MPOBEPKYy Ha TEPMETHYHOCTh, €CIM 3a BpeMsl HUCIBITaHHS TPyOONpoBOJa Ha
MPOYHOCThH JIaBJICHUE OCTAIIOCh HEU3MEHHBIM, a MPU MPOBEPKE HAa TEPMETUYHOCTD
HEe OOHapy’KEHbI YTEUKH.

[Ipu pa3psiBe, 0OHAPYKEHUH YTEUYEK C TOMOIIBIO TPUOOPOB, MO 3BYKY UITU
BU3YaJIbHO YYaCTOK Ta30MpoBOja MOJJICKUT PEMOHTY U MTOBTOPHOMY HCIIBITAHUIO
Ha MIPOYHOCTh U MPOBEPKE HA TEPMETUYHOCTD.

[Tocne mpoBeeHUs TUIPABIUYECKOTO MUCIIBITAHUSI U3 ra30IPOBOJIA OJKHA
OBITh MOJHOCTBIO YAAJICHA BOAA. Y JAJIEHUE BOABI CIEAYET BBIIOJIHATH IPOITYCKOM
MOPIIHEW - pa3geNuTeNIe TMOJ [AaBICHUEM CXAaToro Bo3ayxa. Pe3ynbraTsl
yAQJIEHUsI BOAbl CYUTAIOTCS YJIOBIECTBOPUTEIbHBIMH, €CIIU BIIEPEAU KOHTPOJIBHOTO
MOPIIHS — Pa3IeNIUTeNsl HET BOJIbI, U OH BBIIIEN HEpa3pylIeHHbIM. B mpoTuBHOM
cilily4ae HEOOXOJUMO JIOMOJHUTENBLHO TMPOMYCTUTh KOHTPOJIBHBIA MOPIIECHb-
pa3einuTelb.

OuucTKy BHYTPEHHEHW MOJOCTH TPyOONpOBOJA CJIEAYET COBMECTHUTH C
yIaJIeHUEM BOJIbI ITOCJIE UCTIBITAHUN TPYOOTpOBOIA.

Ilepen 3aKkiIIOYUTETBLHBIM H3TAllOM HCMBITAHUN MPOUBBOJUTCS OYUCTKA
MOJIOCTU TPYOOMPOBOAA MyTEM MPOMYCKa OYUCTHBIX YCTPOMCTB TOJ JaBJICHUEM
CKaToro BO3/ayXxa.

Bony nns ucneitanust 3abupate u3 peku b. BopoBckas uepe3 amOap-
HAKOIUTENIh TIOCPEJCTBOM MPOTATMBAHMS THOKMX IUIAHTOB K ambOapam. Boma
MOCJI€ UCTIBITAHUN U3 TPYOONPOBOAA BBITECHIETCS CKATHIM BO3yXOM U CIUBAETCA
B ambap oObemoMm 400 M°, pacronoxeHHsIM Ha Gepery pekn b. Boposckas.

BHYTpuTpyOHYIO IMArHOCTHKY Ta30MpOBO/A CIEAYET BBIMOIHATH 10
CHEeUalbHOW WHCTPYKIMH, KOTOpasl JOJKHA MpEAyCMAaTpUBATh OpPTaHU3ALMIO
paboT MO MPOMYCKy NMArHOCTHYECKUX YCTPOMCTB, TEXHOJOTHUIO WX TyCKa WU
MpUeMa, METOJbl M CPEICTBAa KOHTPOJISI 32 MPOXOXKICHUEM JTUArHOCTUYECKHUX

YCTPOMCTB, TpeOoBaHUsI O€30MaCHOCTH U TMPOTHUBOMOXKAPHBIE MEPOIPUSATHUS.
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7. COOUAJIBHAS OTBETCTBEHHOCTD

7.1.1TpousBoacTBeHHAast 0€30MaCHOCTD

AHaJIN3 BO3MOKHBIX ONIACHBIX U BPeIHbIX MPOU3BOACTBEHHBIX (aKTOPOB

Maructpanenpii razonpoBon «YKIIIT Hwmxnee-KBakunkckoro I'KM —
AT'PC r. IlerponarnoBcka-Kamuarckoro», DN 500 nepecekaer p. b. BopoBckas
Ha 42 - 46 xm 1o Tpacce MI' u npenHa3HayYeH AJi1 TPAHCHOPTUPOBKU MPUPOTHOTO
rasa.

TexHuyeckass  XapakTEpUCTUKA  CYLIECTBYIOLIETO  MarucTpajbHOIO
razomnpoBoja (MI):

— JuaMmeTp TpyOOompoBoja U TOIIIMHA CTEHKH - 530x9,0 MM;

— MakcuMalibHO€ pabouee aaBieHue — 6,4 Mlla;

— TeMIleparypa nepekaunBaeMoro rasza — j1o mwioc 11 °C;

Ha paccmaTpuBaeMOM y4acTKE ra3onpoOBOJa IOCTOSHHO JEHCTBYIOLIETO
IIPOU3BOJICTBEHHOrO MepcoHana HeT. [Ipou3BOACTBEHHBIN MEpCOHAT MOXKET
HAXOJIUThCA B 30HE JCHCTBUS MOpaKaOIMUX (HAKTOPOB BO BpeMs MPOU3BOJICTBA
CTPOUTEIBHBIX paboT 1o KanuTadbHoMy pemoHty I[IMI" u manoBoro
00CITy’KMBaHUS IPOEKTUPYEMOTO Ta30MPOBOAA.

[Ipu pemoHTEe U 0OCIY>XHMBAaHUU Ta30IMPOBOJIa MEPCOHAN TOMATAET B 30HY
NENCTBUS CAEAYIOINX MOPAXKaAIUX (aKTOPOB!

— JIBUKYIIMECS  MallMHbl M MEXaHM3Mbl;  TOJABUXKHBIE  YaCTH
IPOU3BOACTBEHHOTO  OOOPYJOBAaHUSA;,  IEpPEABUTAIOLIMECT  U3JENHA,
3aroTOBKHU, MaTEpHAJIbl; pa3pylIaloIuecs KOHCTPYKIUY;

— TIOBBIIICHHAS 3aMBUICHHOCTH U 3ara30BaHHOCTh BO3lyXa paboueil 30HbI;

— TIOBBIIICHHAS WM TTOHMKEHHAS TEMIIEpaTypa Bo3ayxa pabodeil 30HbI;

B cnydae aBapuil ra3onpoBoja MEPCOHAN IOINAJAECT B 30HY JIEUCTBUS

CJIETYIOLIUX MOPAXKAIOIIUX (bakTopoB:

CouyuarnbHasi omeemcmeeHHOCMb
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— BO3JICWCTBHE TEIJIOBOTO U3IyUEHHUS MOXKapa;

— BO3JEHCTBHUE BO3AYIIHOMN y/IapHON BOJIHBI (30HA MOJIHBIX pa3pylIeHUN);
— TOKCHYECKOE JICHCTBHUE Ia3a;

— TOpakaroliee JeHCTBUE OCKOJIKOB.

YKCIIEHHOCTD MepCOHalIa ONPEEseTCsS BUAAMH pa0OT, BHIMOIHIEMBIX MIPU
KalUTaJIbHOM PEMOHTE U TEXHOJOTMYECKOM OOCIYXKHUBAaHUU MPOEKTUPYEMOIO
y4JacTka razonpoBoga. OpHEHTUPOBOYHAS YHUCIEHHOCTh IPOU3BOJCTBEHHOIO
NepCOHAaNa, KOTOPBIA MOKET OKa3aThCs B 30HE JIEUCTBHS MOpaXaronmx (PakTopoB
B Cly4ae aBapuu Ha OOBEKTE BO BpEMs IUIAHOBOTO OOCTY)KHBAHHS MOXKET
COCTaBUTh OKOJIO 2-3 YeJIOBEK, MPHU MPOBEJECHUU KaluTaabHOTO pemoHTa — 90

YCJIOBCK.

MeponpusTusi 10 CHH?KEHHUIO BO3/1€iiCTBUA ONACHBIX U BPEIHBIX
NPOU3BOJACTBEHHBIX ()AKTOPOB M NMPEIOTBPALICHUI0 PUCKA ABAPHUIi HA

OmacCHOM NPOM3BOACTBECHHOM 00beKTe

Bce onepanumn Ha Kaxaoil cTaivd PEMOHTA JOJDKHBI IMPOBOAMUTHCSA MOJ
KOHTpOJIEM (C 00s3aTeIbHBIM MIPUCYTCTBUEM ) TIPEACTABUTEIICH TEXHA130pa.

[Ipu mpousBoscTBe pabOT B OXpaHHOM 30HE JIEWCTBYIOIMIUX T'a30MPOBOOB
cieayer oOpatuTh 0co0Oe BHUMaHHME Ha oOOecrieueHue ux Oe30macHon
AKCIUTyaTall, OCOOCHHO MPU BBHIMOJHEHUU 3EMJISTHBIX PaOOT M JABMIKECHUS Ha
00BEKTE CTPOUTEITHLHON TEXHUKH.

OrnpeneneHrue MECTOIOJOXKEHUS U TEXHUYECKOTO COCTOSIHUSI TMOJ3€MHOTO
(MOIBOAHOT0) TA30MPOBO/Ia MPOU3BOJUTCS B TpaHUIAX 30HBI MPOU3BOJICTBA PabOT.
Jo 3akperuienus Tpacchl 3Hakamu Begenue padot HE JIOITYCKAETCA!

[Tpu BBITIOJTHEHU U pabot o PEMOHTY ra3onpoBoja
B3PBIBOMOXKAPOOE30MaCHOCTh  00ECTIeUnBaCTCS  COONIIOJICHHEM  OOIMX  MeEp
M0kapo0e30MacHOCTH M MPUMEHEHHUEM B3PBIBO3AIIMIIIEHHOTO O0OpYy/IOBaHUS B
coorBercTBuu ¢ BIIIB 01-04-98[1].

Becp mnepconHan mnoapsigHOM OpraHu3alvyd JODKEH HMETh JONYCK K

MPOU3BOJACTBY paboT (arrecTalyio W MPOBEPKY 3HAHUM POMBIIUICHHON

Jlucm
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Oe3zomacHocTH).  ATTecTanusi  IEpCOHala  MOAPAIYMKA  MPOBOAUTCS B
aTTECTAllMOHHBIX ~ KOMHUCCUSAX TEppUTOpHAIbHOTO opraHa PocrexHanzopa.
[IpoBepka 3HAHMI MPOBOAUTCS B COOTBETCTBUU C TPEOOBAHHMSIMHU HOPMATUBHBIX
MIPABOBBIX AKTOB B 00JIACTH 3aIIUTHI HACETIECHUS U TEPPUTOPUNA OT UPE3BBIUANHBIX
CUTYaIINH, YKOJIOTHIECKON O€30TacCHOCTH M OXPaHbI TPya, a TAKXKE TI0 BOTIPOCaM,
OXBAaTbHIBAIOIIUM HETIOCPEACTBEHHYIO IESITEIIbHOCTh aTTECTYEMOTO.

Bce paboraromue Ha pEMOHTE Ta30MpoOBOAA JODKHBI OBITh OOYYEHBI
npaBujiaM OXpaHbl TPyJa U UMETh YJOCTOBEPEHMsI O Cllaue K3aMEHOB, KpPOMeE
TOTO, JTIOJDKHBI MPONTH MHCTPYKTAXK MO TEXHUKE 0€30MacHOCTH Ha pabodyeM MecTe
C YU4E€TOM OCOOEHHOCTEHN JaHHOTO 0OBEKTA.

[Ipu u3MeHeHUU YCIOBUU TpyAa HEMOCPEACTBEHHBIM PYKOBOJIUTEIH padOT
(MacTep) JOHKEH BHOBb MPOBECTH MHCTPYKTAXK IO TEXHUKE OE€30MaCHOCTU C
Y4€TOM HOBBIX MTPOU3BOACTBEHHBIX YCIOBUH.

[lepen Hauamom paboT B OXpaHHOM 30HE BCeM paboYnM Opuraabl BhIIACTCS
HapsaA-IOMYyCK, B KOTOPOM  JOJOKHBI ~ OBITh  yKa3aHBI ~ MEPOIPHUSTHSA,
oOecrieynBaroIne 6€30MacHOCTh padoT.

Bce pabGoume omxkHBI OBITH OOECHEYEHBI CHEHOJEHKAON, CIEO0YBbIO U
JIPYTUMH  CPEJICTBAMH  WHIWBHUIYyIbHOW  3allUTBI, B  COOTBETCTBHH C
[ToctanoBnennem ot 26.12.1997 Ne 67 «O0 yTBEp>KIE€HUU TUIIOBBIX OTPACIEBBIX
HOpPM OecCIJIaTHOM BbIJaYu PAOOTHUKAM CIHEUUATBHOM OJICkKIbI, CHElUaTbHON
0oOyBU U APYTUX CPEICTB UHIUBHUAYATHHOU 3aIIUTHD.

Ha Mecte npousBoacTBa paboT AOJKHBI ObITH BBIJEICHBI OMEIICHUS WIH
MecTa IS pa3MEIEeHHs alTeueK C MEIUKAMEHTaMHU, HOCUJIOK, (PUKCHPYIOIIHMX
IIMH U IPYTUX CPEJICTB JUIsl OKa3aHUs MEPBOI MOMOIIY OCTPAIaBIITUM.

Kareropuuecku 3ampemiaercss AomyckaTbh K padoTe 3a00JeBIIMX U JIUI B
HETPE3BOM COCTOSIHUHU.

[Ipumensiemoe 35IeKTpOOOOPYIOBAaHNE JOHKHO OBITH BBITIOJIHEHO BO
B3PBIBO3AIIUIIIEHHOM  HCIOJHEHHH,  YPOBEHb  B3PHIBO3AIIUTHI  JOJKEH
COOTBETCTBOBaTh TpeOoBanusM [1YD, a BuA B3pBHIBO3AIIMTHI — KATETOPUU U

rpynme B3pBIBOOMACHBIX cMeceil. Bo B3pbIBOOMACHBIX 30HAX 3alpeniaeTcs
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UCIIOJIb30BAHUE  BJIEKTPOOOOPYIOBaHUS, DJIEKTPONPOBOAOK, HHCTPYMEHTA U
npuOOpOB, HE COOTBETCTBYIOLIUX TpeboBanusM 1Y, ¢ HapylIeHUsIMU 37IEMEHTOB
B3PBIBO3AIIUTHI U HE UMEIOIINX 3HAKOB B3PbIBO3AIUTHI.

Bce rpy3omombeMHBIE MEXaHM3MbI JOJDKHBI HMETh  HEMPOCPOUYCHHOE
TEXHUYECKOE OCBHJICTENILCTBOBAHME HAa MPUMEHEHHE Ha BECh MEPHOJ CTPOUTEIHCTBA
cormiacHo I16 10-382-00 (¢ momp. 2001) [7]. Texuuueckoe OCBHAETEIHCTBOBAHKE
JOMKHO  TIPOBOJAUTHCSA ~ COTJIACHO  PYKOBOJCTBY IO  OJKCIUTyaTalluu
Ipy30M0IbEMHOT0 MEXaHU3MA.

OKcmulyatands MallMH M MEXaHU3MOB JOJDKHAa MPOU3BOJAUTHCA B
COOTBETCTBUH C MHCTPYKIMSIMH 10 UX dKCIUTyaTanuu. Ha mammHax u MexaHu3Max
JOJKHBI OBITh UCTIPABHBIE OTHETYILIUTEINH, JIONAThl, OPE3EHT U KOIIMa.

[Ipu nepeBo3ke TEXHUKH HA Tpelsiepe 10 00BEKTa HEOOXOAMMO COONIOAATh
CIeAYIOIIe TPEOOBAHNS:

— CIeAUTb, YTOOBI HE ObLIO NOCTOPOHHUX JIUL B 30HE MOTPY3KH U BBITPY3KHU;
— TIOCTaBUTH TPEiJiep HAa TOPMO3a U MOMJIOKUTH TOJ KOJieCa WHBEHTAPHbBIE

OammMaky (KJIMHBS) TIPU TOTPY3KE U BBITPY3KE;

— TMOJIOKHUTH OalliMakv BIEPEAM W C3aqd TOJ TyCEHMIIBI 3aeXaBIEro Ha
maThopMy MEXaHU3Ma;

— 3ampelaeTcs MepeBO3UTh MEXaHNU3MbI Ha Tpeisiepe B roJI0NIeAUILY;

— 3ampelraeTcsi BO BpeMsl TPAHCIOPTUPOBKH MEXaHWU3Ma Ha Tpeiiepe Komy-

00 HAXOJIUTHCS Ha ero miaThopme, a TAkKe Ha CaMOM MEXaHU3ME;

— JIUIA, YYaCTBYIOIIME TIPU MIEPEBO3KE MEXaHNU3MOB, JOJDKHBI €XaTh B KaOMHE

TAraya Wid B OTAEIIBHOM aBTOMOOMIIE.

[lepconai, 3aHATBHIE HAa PEMOHTE Ta30MpPOBOJA, JOHKEH OBITH 00y4YeH
npaBuiaM M TNpUeMaM OKa3aHus T1epBoil (moBpaueOHO#) momoum. Ilpu
HECYAaCTHOM Cllydae HEO0OXOJMMO OKa3aThb MEPBYIO MOMOIIb MOCTPaJaBLIEMY,
BbI3BaTh CKOPYIO MEAUIIMHCKYIO MOMOIIb, COOOIIUTH 00 3TOM HETOCPEACTBEHHOMY
HAaYaJIbHUKY U COXpaHUTh 0e3 M3MEHEHHs OOCTAaHOBKY Ha paboyeM MecTe IO
pacciieZIOBaHUIO, €CJIM OHA HE CO3aeT yrpo3y AJIs paboTaloluX U HE MPUBEAET K

aBapyH.
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Ha mecte pabot no nmoabeMy, nepeMenieHUI0 TpyOOonpoBOia HE JTOJKHBI
HAXOJUTHCA JIMIIA, HE WMEIOIINE MPSMOTO OTHOIICHHS K BBITIOJIHCHUIO JAHHBIX
pabor.

[Tepconas, ydacTBYIOMUNA B WCHBITAHUAX, JODKEH OBITh O3HAKOMJICH C
MOPSIIKOM TIPOBEACHHUS pPab0OT W C MEPONPUATHAMH 10 O€30MacHOMY WX
BBITIOJIHEHHUIO.

K pabore pomyckaroTcss mnuua HE MOJoXe 18 5eT u  wumeromue
COOTBETCTBYIOIYIO KBATU(HUKAINIO U BbIICPKABIINE YK3aMEH MO OXpaHe TpyJa.

Bo wusbexxanue aBapum TIpH  YKJIAIKe TPYOOIIPOBOIOB CIIOCOOOM
MPOTACKUBAaHUS TIepe] HadajJoM padoOT CIEAyeT BBITIOJHUTH IPOBEPOUYHBIC
pacyeTsl ¢ y4eTOM:

— Macchl TpyOOnpoBoOJa C rpy3aMus;
— TPY30MO0JIBEMHOCTH TPYOOYKIIATUHKOB;
— MOIIHOCTH TATOBBIX CPEJICTB.

B cnyuae aBapuitHOMl 00cTaHOBKM (MOBpEXIEHUS TpyOOIpoBoja,
Oannmacta, OOpBIB TATOBOIO TpOca W T.I.) CUTHAJBIIUK JIOJDKEH HEMEIJICHHO
M0JIaTh CUTHAJ O MPEKPaIICHUH YKJIaIKA TPyOOmpoBoa.

Jlist mpoBeAeHUS WCHBITAaHWHA, TPU HAXOXKICHWH TPyOOmpoBoAa Ha
CBApOYHO-MOHTKHOM TUIOIIAJKE, YCTAHABIMBACTCS OXpaHHAs 30HA CIIEAYIOIIUX
pasmepoB (tabmuma 7 «lIpaBuna TeXHUKU OE30MACHOCTH TPU CTPOUTEIHCTBE
MarucTpajbHbIX CTAJbHBIX TPYOOTIPOBOAOBY, 1982 T1.):

— B 00€ CTOpOHKI OT ocu TpydornpoBoaa — 150 wm;
— B HampaBJICHUU OTPbIBA 3arTYIIKH OT Topua Tpydonposoaa — 1500 m.

CoOmroieare TpeOOBaHUM TTPOMBIIIJICHHONH 0€30MacHOCTH M TOKapHOM
0e3omacHOCTH O00€ECIEeYnBaOT 0€3aBapUMHOCTh CTPOUTENBCTBA U JOJKHO
KOHTPOJIUPOBATHCS  MPOU3BOAMTENIEM padoT (JUIOM, Ha3HAYEHHBIM TIO

NnpuKa3y), a TaKXke MPEACTABUTEISIMU HKCIUIyaTUPYIOIIEH OpraHu3aluu.
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7.2.9xo0J0rn4ecKas 0e30MacHOCTh

IMopaskeHue 31eKTPHIECKHUM TOKOM.

[Ipu oaKcmyaTaniuu  3JIEKTPOOOOPYIOBaHUS  BO3MOXKHO  IMOpa)KEHHE
paboTaromiero mepcoHansa JICKTPUUYECKUM TOKOoM. K HMCTOYHMKaM OmacHOCTH
MOPAKEHUS DJCKTPUICCKAM TOKOM Ha pabodeM MecTe MOXKHO OTHECTH: caM
KOMIBIOTEp M Jpyras oQHCHas TEXHHWKA, OCBETHTCJIbHbIE TIPUOOPHI U
AIEKTPOUHCTPYMEHTHI.

[Tpusznakamu MOBBIIIIEHHOM OITACHOCTH MOpakeHUs
IEKTPUYECKUM TOKOM B OIEPATOPHOM SIBIISIOTCS:

* CrIpocTh (OTHOCHUTEINIbHASI BIAKHOCTH BbIIIE€ 75% WM TOKOMPOBOASIIAS
IbLTH);

* TokOTpOBOAAIINE TOJBI (METALINYECKUE, 3EMIITHBIC, KEJIe300€TOHHBIE,
KUPIUYHBIC U T.I1.);

* Bricokas temmneparypa (Boiie +35 °C);

* BO3MOXHOCTB OIHOBPEMCHHOI'O IIPUKOCHOBCHUA YCJIOBCKA K

METaJUIOKOHCTPYKLUSAM 3/1aHUN 17} METaJUIMYECKUM KOpILycaMm
AIEKTPOOOOPYI0BaAHUS.
Pabouee MECTO TOJKHO COOTBETCTBOBATh TpeOOBaHUIM

anekTpobdesonacHocTH coriacuo 'OCT 12.1.019-79[21].

B nensx npenoTBpalilieHus 3JIEKTPOTPaBMaTHU3Ma 3alpeiiaeTcs:
* paboTaTh HA HEUCITPABHOM KOMIIBIOTEPE U KOMITBIOTEPHON TEXHUKE;
* TIEeperpyxathb 3JIEKTPOCETh;
* 3arpoMOXJaTh NOJAXOAbI K KOMIIBIOTEPHOW TEXHUKE.
DnekTpoOe30MacHOCTh JOJIKHA 00eCIeYnBaThC TEXHUYECKUMHU CIIOCO0aMu
U CPEACTBAMHM 3alIUThI, OPraHU3ALMOHHBIMU U TEXHUYECKUMHU MEPONPUSITUSIMH, a

MMEHHO U30JSLMS, 3allUTHOE 3a3eMJICHUE, 3aHylieHue, orpaxiaeHus, Y30.

(cormacHo I'OCT 12.1.019-79)[21].
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CraTuyeckoe JIeKTPHYeCTBO

B OTIPENENCHHBIX  TMPOW3BOACTBEHHBIX  YCIOBUSX  IMPOUCXOIHT
BO3HMKHOBEHHWE U HaKallJIMBAHUE CTATUYECKOro AyekTpuuectBa. (OCHOBHbBIE
WCTOYHHUKH, KOTOpHIE MOTYT HMETh MECTO Ha paboyeM MecTe, a HWMEHHO:
HaBEJICHWE  CTAaTHMYECKOTO  DJJIGKTPUYECTBA HAa  JKpaHaX MW KOpIycax
BUJICOMOHUTOPOB MEPCOHATBHBIX KOMITBIOTEPOB; MOSBICHUE YJEKTPOCTATHICCKUX
3apsAI0B Ha IIaTaX W MPUOOpax MHUKPOAICKTPOHHOW TEXHUKHA B TIPOIECCE WX
B3aMMHOTO TIEPEMEIICHUS TP MOHTaXe CXEM, PEMOHTE W HACTPOUKHU
anmapaTtypbl; BO3ZHUKHOBEHHE JJICKTPHUYECKOTO MOTEHIIMATa Ha HE3a3eMJICHHOM
00OpyZOBaHUU 3a CYET OJJICKTPUUCCKOW WHAYKIMH TIPH CHJIBHBIX T'PO30BBIX
paspsziax ¥ HeIOCTATOYHON MOJIHUE3AIIUTHI.

OCHOBHBIMH HAIPABJICHUAMHU TPEAYIPEKIACHUSI OIMACHOCTH CTATUYECKOTO
AJIEKTPUYECTBA  SIBJISIIOTCA ~ MPEJAOTBpPAIllEHWE  HAKOIUICHUS  3apsAl0oB  Ha
o0OpyZI0OBaHUE M MaTepuajax; CHIDKEHHE DJIEKTPUYECKOTO  COMPOTHUBIICHUS
nepepadbaThIBAEMbIX  BEIIIECTB;

HeliTpanuzanuss ¥ yMEHbIIEHWE  HWHTCHCUBHOCTH  BO3HUKHOBEHUS
3apsAI0B  CTAaTHYECKOTO DJICKTPUYECTBA; OTBOJ 3apsI0B, HAKAIUIMBAIOIIUXCS Ha
paboTarouXx.

TexnnueckumMu MepamMu, 00eCeunBaIONUMU JOCTHKEHUE 0€30MacHOCTH B
YCIIOBHUSIX BO3HMKHOBEHHUS OMACHOCTH CTATHUYECKOTO AJICKTPUYECTBA, SIBISIFOTCS:
3a3eMJIeHHUE OOOpPYJOBaHUS M KOMMYHHUKAIMI; MOHHU3ALUS BO31yXa; YCTPONCTBO

QJICKTPOMMPOBOAAIINX II0JIOB; HCIIOJIB30BAHHC pa6OTaIOH_[I/IMI/I TOKOHpOBOI[SIIl[Gﬁ

00yBH M aHTUCTAaTHUYECKUX XanaroB. ECy < 15 };—B (cormacuo I'OCT 12.1.030-81)[21].

Bo3aeiicTBre HA OKPYKAKINYIO CPeAYy B EPHOI IKCILIyaTALUH
B nepuon HOpManpHOM JKCIUTyaTallMM MarMCTPaJIbHBIA Ta30IPOBOJ HE
OKa3blBAa€T BO3JICUCTBUSA HA 3E€MENIbHBIE YIrolbs, IIOTOMY YTO SIBJIIETCSA
repMETHYHON CUCTEMOH, 3ariay0IeHHOMN B TPYHT.
B nepuonm HOpManpHOro peXMMma SKCIUTyaTallkd MaruCTpaJIbHbIC
ra3onpoBOJbl HE OKa3bIBAIOT OTPHUIATEILHOTO BO3JACUCTBHUA Ha aTMOC(hepHBIH

BO3JIYX.
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Ha nepuon skcrtyataiiu B CBS3M C OTCYTCTBUEM 3arpsi3HEHUsI aTMOC(epbl
HOPMAaTHUBHI MIpeIeTbHO-I0MyCcTUMBbIX BbIOpocoB (I1/1B) He HazHayatoTcs.

B mnepuoa skcrulyatanmuu cuctemMa TpyOONpPOBOJHOIO TpaHCHOpTa Tasa
FepMETHYHA W HE OKa3bIBA€T HETaTHUBHOE BO3JICHCTBHE HA IOBEPXHOCTHBIE WU
noa3eMHele  BoAbpl. JlIg  3KCIUTyaTallid ~ MarucTpajibHOrO  ra3onpoBOJa
UCII0JIb30BaHUE BOJABI HE TpeOyeTrcs. B cBsizu ¢ OTCyTCTBHEM BOAOINOTPEOICHUS
BOJOOTBEJIEHUE OTCYTCTBYET.

CoXpaHHOCTh OKPY’KAIOUIEH Cpelbl B 3HAYUTEIBHOW CTEIEHU 3aBHCUT OT
HAJIeKHOCTU KOHCTPYKIMH, UCKITIOYAIOIINUX YTEUKY Ia3a.

Bo3neiicTBre HA OKPYKAIONIYI0 CPeAy B IePHO] KANIMTAJIbHOI0 PEMOHTA
Bo3zneiictBre Ha 3eMeJibHbIE YTOAbS

JUist BBINOJHEHUsT padOT MO KAaNUTAIbHOMY PEMOHTY TIa30IpOBOOB
TpeOyeTcs BHIOJHUTD OTUYXACHHUE 3eMEJb Ha MEPUO]] IPOU3BOACTBA padoT.

B 30He mpousBoacTBa paboOT MpHU CTPOUTENHCTBE NMPOU3OUIET HETATUBHOE
BO3JICHICTBHE HA MOYBEHHO-PACTUTENBHBIN MOKPOB U peiibed MECTHOCTH.

Tun Bo3melcTBUA — MEXaHMYECKOE paspylleHue, oOpa3oBaHHE U
pa3MelleHrne 0TX0A0B MPOU3BOICTBA U OTPEOICHHUS.

[ToTeHmanbHBIMM HCTOYHUKAMH BO3ACHCTBUS SBIISIOTCS:

— pacyMCTKa MOJIOCHI OTBOJIA OT JIECOPACTUTEIBHOCTH;

— TEepeABUKEHUE CTPOUTEIbHON TEXHUKU;

— 3eMJIsIHbIEe PaboThI MpU pa3pabOTKe TpaHUIEH;

— YCTPOMCTBO BPEMEHHBIX OTBAJIOB IPYHTA;

—  YCTPOWCTBO MPOE3IOB;

— ycTpoicTBO ambapa JUisl CIMBa BOJIbI IOCJIE THAPOUCTIBITAHUN;

— YCTPOMCTBO IUIONIA/IKU 3alPABKU TEXHUKHU;

— YCTPOMCTBO BPEMEHHOTO JKUJIOTO TOPOJIKA, OBITOBBIX MOMEILIEHUH;
— 3arpsi3HEHHE TEPPUTOPUU OTXOJAMH MPOU3BO/ICTBA.

[Inomanp 3emens, Ha KOTOpble OyAeT OKa3aHO HETaTUBHOE BO3/ECICTBHE,
paBHa IUJIOIIAJIA 30HBI MPOU3BOJCTBA paldOT, U cocTtaBisieT 16,976 ra. ['panuirs

PEKYIbTUBUPYEMBIX 3€MEIIb COOTBETCTBYIOT I'PAHUIIAM OTBOJIa 3€MEb.
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Bo3neiicTBre Ha NpU3eMHBbIH €10 aTMOChepbI
BozneiictBue Ha armocdepHbIi BO3MyX B IMEpUOA TPOBeACHHS pPabOT
MOYHO OTHECTH K KPATKOBPEMEHHOMY BO3JEHCTBUIO.
3arps3HeHre aTMOC(EpHOTro BO3AyXa B IMEPHUOJI KaMUTaJILHOIO PEMOHTA
MPOUCXOJIUT 3a CUET BHIOPOCOB 3arpsA3HSAIONINX BEUIECTB U SIBJSIETCS BPEMEHHBIM.
Pacuér paccerBaHusi HEe IPOU3BOAUTCS BBUIY CIAEAYIOMUX (HAKTOPOB:
— HAceJICHHBIM MYHKT HaXOAMUTCS Ha OTAAIEHHOM pacctossHuu (31 kM mo
MPSIMOi) OT MECTa MPOU3BOJICTBA PAdOT;
—  BBIOPOCHI 3arps3HSIONIMX BEIIECTB B aTMOC(epy HOCAT KpaTKOBPEMEHHBIN
XapaKTep.
CrarmoHapHbIM HCTOYHUKOM OPraHU30BaHHBIX BBIOPOCOB B BO3IYIIHBIN
OacceiH sBISI0TCS:
— JU3eJIbHas 3JIEKTPOCTAHIINS;
— ONOpOXXKHEHHE TPyOOnpoBOa Mepe] PEMOHTOM, IIyTEM CTpaBJIMBaHUs ras3a
yepes cBeuy.
CranMoHapHBIMM ~ HCTOYHUKAMH  HEOPraHM30BaHHBIX  BBIOPOCOB B
BO3JIYIIHBIN OacCEilH SIBISIOTCS:
— paboTaroiue CTPOUTEIbHbIE MAIIMHBI U MEXAHU3MBI;
— 3alpaBKa CTPOUTEIBHON TEXHUKH;
— CBapOYHbIE pa0OTHI;
— ras3oBas pe3Ka;
—  UBOJSIUOHHBIE PAOOTHI;
—  BBIEMOYHO-TIOTPY304YHbIE paOOTHI;
— TUJIpPOMEXaHU3HPOBAHHAS TEXHUKA;
— TPY30IEPEBO3KH B IpeiesaX CTPOUTENIHON TIOMIAIKH.
HecrammmonapHblM  HMCTOYHHMKOM  HEOPraHU30BaHHBIX  BHIOPOCOB B

aTMocQepy SBISETCS aBTOTPAHCTIOPT MIPH MEPEBO3KE PA3TMUHBIX TPY30B.
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Bo3aeiictBue Ha BOAHYIO cpeay

HeraTtuBHoe BOBI[@IZCTBHG Ha IMMOBCPXHOCTHBIC U IMOA3CMHBIC BOJbI MOJKCT

MPOU30UTH MPU BHITIOTHEHUH CIEAYIOUX paboT:

3CMIIAAHBIC pa6OTBI BOJIM3HU U Ha yY4acCTKax € BBICOKUM CTOSHHUEM I'DYHTOBBIX

BOJ;

paboThl B pycie M Ha TMOWME pEKH TMpU JEMOHTAKE U MOHTaXKe

TpyOOIIpOBOA;

MEPCABUIKCHUC U 3alIpaBKa TCXHUKH,

CJIMB BOJbI Ha BOI[OC60pHy1-0 momaab II0CJIC HMCIIOJIB30BaHUA HJIA

IMPONU3BOACTBCHHBIX I.[GJ'ICfI;

3a00p BOJIBI J1s IPOBEICHUS THIPOUCTIBITAHUIT;

pasMCIICHHUEC CTPOUTCIIbHBIX U OBITOBBIX OTXOOO0B.

[Ipn 3ampaBKe TEXHMKH 3arpsA3HCHHE BOJHOWU CpPEIbl MOKET IMPOU30UTH

Py YCTPOMCTBE TUIOMIAIKKA 3alpaBKu O€3 TBEPJOrO IMOKPHITHS, MPU XpaHECHUU

I'CM mBa njomajike,

OKCILTyaTanun HCHCHpaBHOﬁ TCXHUKUM MW B ClIy4dac

HemnpeaBuaeHHoro npousa I'CM.

[Tpu 3a00pe BOABI 11l UCIIBITAHUS MOKET MPOU30UTH YXYIILIEHNE YCIOBHM

obutanusi uxtuodaynnl. HeraTuBHOe BO3JEHCTBUE TMpoIlecca HCIBITAaHUS Ha

BOJHYIO Cpely MOXKET NpPOM30UTH Mpu cOpoce Ha BOJOCOOPHYIO IIIOIIAH

WCIIOJIb30BaHHOM BOJBL. B 3TOM ciydae MOKET NMPOM3OWTH 3arps3HEHHE BOJHOU

CpeIlbl BEIIECTBAMH, HAXOSIIIMMUCS HAa BHYTPEHHEH MMOBEPXHOCTHU TPYO.

HeratuBHoe BO3AeHcTBME HA BOJHYK) CpEly MOMKET IPOU3OUTH IIpU

3arpsA3HCHHUUN 30HbI pa60T IMPON3BOACTBCHHBIMHU U OBITOBBEIMH CTOKAMH.
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HocseacrBus BO31eCTBUSA U MEPONPUATHSA 110 CHUKEHHUIO BO31eHCTBUSA

[TocnencTBUsIMA HETaTUBHOTO BO3JICWCTBHS HA IMOYBEHHO-PACTUTEIIBHBIN

IIOKPOB ABJIAIOTCAL

n3MeHeHue penbeda;
YHHYTOXKCHUE PACTUTCIIBHOCTH,
pa3BUTHE OC3JIECHBIX JIaHAMA(TOB.

]_IJ'ISI CHMKCHUA BOSHGﬁCTBHH Ha IIOBCPXHOCTb 3CMCJIb B IICPHUOIO

MIPOM3BOJCTBA Pa0OT MPOEKTHOM JOKYMEHTAIlMeH MpeayCMOTPEHBI CIEIyIOIIne

MEpOTIPUATHUS:

IIEPBOOYEPETHOE CTPOUTEIBCTBO BHYTPHUILIOIAI0YHBIX IIPOE3/I0B;
Mpoe3/], CTPOUTEIBHON TEXHHUKH TOJIBKO B IpEJeiax 30Hbl MPOU3BOJICTBA
pabor;

CBOEBpEMEHHasi yOOpKa Mycopa U OTXOJIOB ISl UCKITIOUEHUS 3arpsi3HEHUS
TEPPUTOPUHU OTXOAAMU IIPOU3BOJICTBA;

3anperieHue HCTIOJIb30BAHUSA HEHCITPABHBIX, MOKaPOOMACHBIX
TPAHCIOPTHBIX U CTPOUTEIBHO-MOHTAXKHBIX CPEJICTB;

NpPUMEHEHUE CTPOUTETBHBIX  MaTepUajoB, UMEIIMUX cepTUdUKaT
Ka4yecCTBa,;

st uckimtoueHus pasznnBa ['CM 3ampaBka TEXHUKH OCYIIECTBIISETCA Ha
BPEMEHHOM TJIOMIAJKe C TBEPJbIM TOKPHITUEM U OOBAJOBKOHM, MOCIE
3aBEpIICHUS padOT IJIOMIAKA TEMOHTHPYETCS;

pa3MeIleHue OTBAJIOB TPYHTa B MpeAeiax TPaHMI] 30HbI MPOU3BOJCTBA
pabor;

BBITIOJIHEHHE PAa0OT, CBA3AHHBIX C TIOBBIICHHOW M0KapOOMACHOCTHIO,
CIIeMAIUCTaMU COOTBETCTBYIONICH KBaTU(UKAIIUH;

MJIAHUPOBKA 30HBI TIPOM3BOJICTBA MOCIIE OKOHYAHMS padOT I COXPAHCHUS
HANpaBJICHUS] €CTECTBEHHOI'O MOBEPXHOCTHOTO CTOKA BOJBI;

PEKYJIbTUBALIMA HAPYIICHHBIX 3€EMCIIb.
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JIns CHMKEHUST CYMMAapHBIX BBIODOCOB 3arpsi3HSIIOIIMX BEHIECTB B
aTMoc(epy B TIEPHO]T CTPOUTEITHCTBA MPEAYCMOTPEHO:

— TMPUMEHEHHE B MpOllecce MPOU3BOJACTBA PadOT BEIIECTB, CTPOUTEIHLHBIX
MaTepragoB, UMEIOIIUX CepTU(UKATHI KAUSCTBA;

— 3ampenieHrue pa3BeICHUS KOCTPOB U CHKUTaHUS B HHUX JIOOBIX BHJIOB
MaTepuagoB U OTXOOB;

— TMPOBEICHHE TMEPUOJUYECKOrO0 IKOJOTHYECKOIO0 KOHTPOJISI BBIOPOCOB
aBTOTPAHCIIOPTA U CTPOUTEIIBHOM TEXHUKHU CUJIAMHU TOJPSTINKA;

— MCKJIIOYCHHME HCIOJIb30BaHUS TIPU PEMOHTE MaTEpUAJIOB U BEIIECTB,
BBIJICISAIONMMX B aTMOc(epy TOKCHYHBIE M KaHIIEPOTCHHBIC BEIICCTBA,
HETIPUSITHBIC 3alaxy U T. 1.;

— ONEpaTUBHOE pearupoBaHue Ha BCE cly4dau HapyIIeHUs
MPUPOJOOXPAHHOTO 3aKOHOIATEIbCTRA.

[IpoexTHOM JTOKYMEHTAIUEH MpELIararTCs CIIEYIOLINE
MPUPOIOOXPAHHBIE MEPOIPUATHSI, HAMNpPABJICHHBIE Ha 3alIUTy aTMOCHEpPHOro
BO3/IyXa B 30HE MPOU3BOJICTBA PabOT:

— KOHTPOJIb TOIUIUBHOM CHCTEMBl MEXaHU3MOB, a TaKXe€ CHCTEMBbI
pPEeryJIMPOBKHU TMOJAa4Yu TOIUIMBA, O00ECMEUMBAIOIIUX IMOJHOE €ro CropaHue
(cumamMu  mojpsaYMKa) IS yAep)KaHMS — 3HAUCHUW — BBIOPOCOB
3arpsA3HSAIONIMX BEIIECTB OT aBTOTPAHCIOPTA U CTPOUTEIHHON TEXHUKU B
pacUeTHBIX Mpejienax;

— JIOMYCK K JKCIUTyaTallid MalliH U MEXaHU3MOB B MCIIPABHOM COCTOSIHHH,
KOHTPOJb 32 COCTOSSHMEM TEXHUYECKUX CPEACTB, CHOCOOHBIX BBI3BATH
3aropaHue €CTECTBEHHOM PaCTUTEILHOCTH.
3arpsisHeHHe aTMOoc(epbl MPOMCXOAUT TONBKO B IEPHUOJ IMPOU3BOJICTBA

paboT U ABISACTCS BPEMEHHBIM.

B nensx 3ammThl MOBEPXHOCTHBIX M MOJA3EMHBIX BOJ OT 3arpsi3HCHUS Ha
Mepro/ MPOU3BOACTBA PAOOT MPETYCMOTPEHBI CIICIYIOIINE MEPOTIPUSITHSL:

— coOmonenne TpeboBaHuM, mnpenycMoTpeHHbIX BomueiM  Kogekcom

Poccuiickoit @eneparuu (B pexn. ot 21 oktsaops 2013 r. N 282-D3);
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— CcOOMO/IeHNE YCJIOBUIM BOJOIOIB30BAaHUS HA OCHOBAHWH 3aKIFOUCHHBIX
JIOTOBOPOB U PENICHUHN Ha MPABO MOJIb30BaHUS BOJHBIM 00BEKTOM;

— CcoOJo/leHHe  TpaBWJI  BBINIOJIHEHHS  pabOT B OXpaHHOM  30HE
MarucTpalbHbIX TPYyOOIPOBOIOB;

— IUIAaHUPOBKA CTPOMUTENIBHOW TOJIOCHI IIOCJIE€ OKOHYAaHWs padoT i
COXpPaHEHUS €CTECTBEHHOTO CTOKA MOBEPXHOCTHBIX U TaJIbIX BOJ;

— MPOEe3J CTPOUTENBHON TEXHUKHU B MPEesiax 30HbI MPOU3BOJCTBA PadOT;

— 00opynoBaHue pabo4YMX MECT U OBITOBBIX MMOMEIICHUN KOHTEHHEepaMu st
OBITOBBIX OTXOJOB ISl TPEIOTBPAILCHUS 3arps3HEHHUS TMOBEPXHOCTHU
36MJIM, KOHTEMHEpBHl I Mycopa pa3MElIeHbl Ha  IUIONIaJKe
CKJIaINPOBAHMS MAaTEPUAJIOB;

— CBOEBPEMEHHBIM BBIBO3 MPOMBIIIIEHHBIX OTXOJ0B U OBITOBBIX OTXOJOB C
IJIOIIAIKA TPOU3BOACTBA pabOT Ha CAHKIIMOHUPOBAHHYIO CBaJKy WIIU
MOJINTOH;

— 3ampenieHa MoMKa MalluH U MEXaHU3MOB Ha CTPOUTEILHOM IIJIOIIAJIKE;

— 3ampaBKka MalllMH W MEXaHM3MOB Ha CHEIUaIbHO O000pPYI0BaHHOM
IJIOIIAJIKE C TBEPABIM NOKphITHEM 3a npenesiamu B3 u 1311

— TMPUMEHEHHE CTPOUTENIbHBIX MaTEepUalOB, HUMEIOIIUX CcepTU(UKAT
KauecTBa.

JI1s1 UCKITFOUEHHST HEXKEJIATeNIbHBIX MOCIEICTBUI Ha OKPYKAIOILLYIO0 CPedy
MPEAYCMOTPEHBI CIEAYIOLINE MEPOIIPUSATHSL:

1. WckitoueH civB BOJbI HAa BOJOCOOpPHYIO MIIOHIanb 0O€3 OTCTauBaHUS,
MOCKOJIbKY B KOTJIOBaH C BOJOW MOTYT MOCTYNUTh 3arps3HSIONINE BEIIECTBA,
MOMNaBIIKe B TPYyOONMPOBOJ TMPHU TPAHCIOPTUPOBKE M MOHTa)XE. 3arpsi3HSIONINE
BEILIECTBA TMPEJCTABICHBl YAaCTULAMHM TPYHTa, I[E€CKa M HE3HAYUTEIbHOIO
KOJIMYECTBA MPOJYKTOB Koppo3un Mmetamia, Bcero 0,213 T. Ynpanenue B3Becei
MPEAyCMOTPEHO OTCTaMBaHWEM BOALI BO BpeMEHHOM KoTyioBaHe. Ilocie
OTCTaWBaHUSI KA4eCTBO BOJBI B KOTJOBaHE Oy/IeT MPAKTUYECKH COOTBETCTBOBATH
€€ HCXOJHOMY COCTOSIHHIO, TaK KakK TMpOIEeCC HCIHBITAHUNA MPOUCXOAUT 0e3

N3MCHCHU TCMIICPATYPhl U XMMHWYCCKOI'0O COCTaBa BOJbI, 4 COACPKAIMCCA B BOJC
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B3BCILICHHBIC BEILIECTBA JIETKO BBHINAJAIOT B OCAJOK MpPH €CTECTBEHHOM
OTCTauBaHUMU.

2. [llpenmomaraemMas KOHIIGHTpallUs B3BEIICHHBIX BEIIECTB B BOJIE,
CJIMBA€MOM B KOTJIOBAH MOCJE NPOBEACHUS THAPABINUYCCKUX UCTIBITAHUM, COCTABUT
641,89 F/M3, 1ocJie OTCcTamBaHMs - He Oojiee 64,189 /M’ OTCTOSIBIIYIOCST BOAY
pelIeHo CIUTh Ha BOAOCOOPHYIO TUIOMIAL B MOHMXKEHHOEe MecTo. [lepen cOpocom
BOJBI U3 KOTJIOBaHA HAa BOJOCOOPHYIO IUIOIIAAb CICIYEeT MPOBECTH aHAIW3bl Ha
coJiep>KaHue B3BEIICHHBIX BEIIECTB M OKCHJIA JKeJe3a.

3. Jlnsa wuckmrodeHWs GUIBTPAIMM BOJBI 4Yepe3 CTEHKA KOTJIOBaHA
MpEeAyCMOTPEeHAa THUAPOU3OJISIUS JTHUINA U CTEHOK IMOJUATUICHOBON IUICHKOM, C
MOCJEAYIOIIMM BBIBO30M Ha MOJIUTOH.

4. Pacxonm Boawl, 3abupaembiii u3 peku b. BopoBckas mus
MIPOU3BOJICTBEHHBIX HYXKJ, COOTBETCTBYET IPOU3BOJUTEIBHOCTH HACOCHOIO
arperarta u paseH 0,007 M>/c. DTo cocTaBiser 1,89 % (0,007 M/c x 100% : 0,37
M/c = 1,89 %) OT MHHMMAIBHOTO CPEIHECYTOYHOTO pacxoma Bomsl 95 %
oOecrieueHHOCTH B peke b. BopoBckas B 3UMHIOI0 MEXEHb. BiusHue Ha
THIPOJIOTHYECKUHN PeKUM Oy1eT MUHUMAJTLHBIM.

5. Tlocne oxoH4anusi paboT 1O 3a00py BOJABI MPEAYCMOTPEHO
BOCCTaHOBJICHHE O€PErOBOM JIMHUH PEKH.

6. KotnmoBan st civBa BOJABI TOCJE THUIAPOUCHIBITAHUM, pa3MelieH Ha
cTpoutenbHOM nosoce. [Tocne onopokHEHUs KOTJIOBAaH MPEIYCMOTPEHO 3achilaTh
MECTHBIM TPYHTOM, MIOBEPXHOCTh 3€MJIU PEKYJILTUBUPOBATH.

7. OunineHHast BojJa IIOCJIE OTCTaWBaHHUI CJIIMBAeTCI B JIOTOK W3
noysioBuHbl  TpyObl  Jly 1420 MM, B KOTOpPOM MPOCBEPJIEHBI OTBEPCTUS ISt
MOCTENEHHOT0 CJIMBA BOJIbI HA BOJOCOOPHYIO TIJIOIIA/Ib B TOHMKEHHYIO MECTHOCT.

8. C menbro MpeAynpekJICHHUs] 3arpsi3HEHUS] BOJbI, HCIOIb3YEMOW st
THIPABINYECKUX WCIBITAHUNA, B TIPOIIECCE PEMOHTAa HEOOXOAMMO TPUHUMATh
MepBbI, UCKJIIOUAOIINE TMOMaJaHlue BHYTPh TPYyOONpPOBOJa BOJBI, CHEra, rpyHTa U
MOCTOPOHHUX  mpeaMeroB.  He  gomyckaercss — pasrpy3ka  TpyO — Ha

HCTIOATOTOBJICHHYIO IINIOMIAAKY W BOJOYCHUC HMX I10 3€MIIC. I[JIS[ MpCa0TBPAlICHHUA
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3arpsi3HEHUs] BHYTPEHHEH MoJocTH TpyO cienyeT yCTaHaBIMBaTh BPEMEHHbBIE
3arIylIKH Ha OTHENbHBbIE TPYyObl WIM CEKUHMHM (TUIETH) NpU MX JJIATEIBHOM
XpaHEHUU Ha CTPOUILIONIA]IKE.

9. BcacsiBaromias JHHHUSL Hacoca, IOJAIONIETO BOAY B TpyOONpPOBO/I,
o0opyZ0BaHa ceTYaTbiM (QWIBTPOM, HCKIIOYAIOIMIMM TIOMAJlaHhe B TIOJIOCTh
TpyOomnpoBoja mecka, wuia, Topda WIM MOCTOPOHHUX MPEAMETOB M3 BOJHOIO
OoO0BEKTA.

10. Tlocne oxkoHyaHusi pabOT MPHUSMKH W OTBOJSIIME KaHAJIbl 3aChINATh
MECTHBIM TPYHTOM, TOBEPXHOCTh 3€MJIA PEKYJIbTUBUPOBATD.

JUIst CHM>KEHHMsSl OTpPULATEIBbHOTO BO3JEHCTBHS XpaHEHUE TOIUIMBA Ha
IUIOIIAJKE HE MPEIyCMOTPEHO. 3anpaBKy CTPOUTENBHOW TEXHUKU PEIICHO
BBINIOJIHATh U3 TPAHCHOPTHBIX CPEJCTB “‘C KOJIeC” Ha CIEUUaIbHO 000pYI0BaHHON
JUIs  3TOrO0 BPEMEHHOM IUIOLIAJIKE 3ampaBKH. ToOIUIMBO3ampaBUIMK Oynaer
HaXOJUThCS HA IUIOIIAJIKE 3alpAaBKU B TeUeHUE | yaca OuH pa3 B TPU-YETHIPE THS
B TE€UEHUE BCEro mnepuoja mnposeAeHUs paldoT. Jlid HckiIroueHus QuibTpauuu
BPEMEHHAsl IUIOIIAJKA HMMEET TBEPAOE IOKPBITUE W3 JOPOXKHBIX IUIMT. Jls
UCKIIFOYEHHSI pAcTEeKaHHWsl TMpU CIy4yailHOM TMpOJIMBE TOIUIMBA  IJIOIIAJKA
00BaJIOBaHa, MOKPBITUE U3 TUIUT YCTPOECHO C YKJIOHOM K LEHTPAJIbHOMY JOTKY IS
CaMOTEYHOI'O  CTOKa  CIy4allHO HIPOJUTOr0 TOIUIMBA B  T'€PMETUUYHYIO
METaIUINIECKYI0 eMKOCTh 00bemMoM 1 M°. TTocie HAIOMHEHMS eMKOCTh CIELyeT

BBIBC3TH Ha OUYHCTHBLIC COOPYIKCHU .

7.3.be30nacHOCTh B Ype3BbIYAMHBIX CUTYaAMAX

B cootBercTBun ¢ Ilocranoinenuem IlpaButensctBa PO ot 19.09.1998 r.
Ne 1115 "O nopsinke OTHECEHHs OpPraHU3alMi K KaTEropusM MO Tpa)KAaHCKOU
000poHe" HE UMEET KaTEeropHio Mo IpaxaaHCcKoi 000poHe.

[Ipoektupyemsiii yuyactok mnepexoma MI' Bxoaut B cocras JIIIY MI
"Kamuatckoe", KOTOpoe He SBISETCS MNPEAIpUsITHEM, 00ecneurnBarouIM

KU3HEJCATECIILHOCTh KATETOPUPOBAHHBIX TOPOJIOB M 0OBEKTOB 0CO00I BaXKHOCTH B
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BOCHHOE BPEMsi, TO3TOMY YHUCICHHOCTh MEPCOHANA MPOCKTUPYEMOro 00bEKTa ISt

ATUX LEJIEN HE OIpeIeIICHA.

Ha PUCYHKC 5.1 MpCacCTaBjiCcHa CXCMa OIIOBCHICHUA MOJI1 IICpCaadn

curdgaios ['O.

CICAYIOIINEC BUABI CBA3H:

Jns mepenaun curHaigoB ['O skcmulyaTupyroiias OpraHu3aius HMeEeT

CCJICKTOpHAA NUCIICTUYCPCKAA CBA3b,

PaJIMOCBS3b;

IMPpOBOJHAA U COTOBAsA TGJIG(i)OHHaSI CBA3b.

U3m.
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CxeMa onmoeemenna 'O

T'Y MYUC Poccun

no Kamuarckomy kpato, r. Ilerponas-
noBk-KaMuaTCKHH.

Aya

/

Otnen 'O UC / f; OAQ "Taznipom™
r. IleTponarnoec- ™ 000 "T"aznpom Tpancras Tomek"
KamuaTckuii L/ r. Tomex
é ¢
7 JITY MTI" "Kamuatckoe
A
D
ATC

= A

gfs AYAANAVA
PykosojctBo, Ae-
JKYPHBIE CMEHBI

(eieektlile

Ilepconar Ha TeppPUTOPHU
JIITY M1 "Kamaatckoe"

- MEXKIYTOPOIHAS TeTe(pOHHAS CBA3D
- Temedakc

- JUCTICTYCPCKaAA CBA3E

- HOCHMAaJ padHOCTAHIHA

- BeJOMCTBCHHAA Te.]’[eq)OHHaﬂ CBi3b
= CTallHoHapHas paJHOoCTaHI A

- aDOHEHTCKOE YCTPOHCTBO (TPOMKOTOBOPHTEIh )

- JJICKTPOCHPCHA

- IIpsiMas Te.]'[eq)OHHaH CBA3b

Puc. 5.1. Cxema onosemenus 'O

OOy ;KABATONTHI
[IePCOHAJ Ha Tpaccd
MIT

o
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OmnpenesieHue 30H 1eMCTBUS OCHOBHBIX NOpakalouuX GaKkToOpoB NpU
aBapusx

B paznene paccmotpensl aBapun Ha [IMI' «YKIII' Huxxne-KBakunkckoro
I'KM - AIPC r.IlerponaBioBcka-Kamuarckoro», Dy 530. OcHoBHBIM
MCTOYHUKOM OIMACHOCTH paccMaTpuBaeMoro oOObeKTa SBJSIETCS aBapuiiHas
CUTYyallMsl, B pe3yJIbTaTe KOTOPO MOKET MPOU30MTH MOBpPEXKACHUE TPYyOOIpoBOIa
C TOCJEIYIOIEeH yTeUKol rasa u oOpa3oBaHHEM BCIEACTBHE ATOTO MOXKapa WU
obJiaka ToruMBHO-BO3ayIIHOM cmecu (TBC).

[lo panHbiM «OTpacieBoe PyKOBOACTBO IO aHAIU3y M YNPABICHUIO
PUCKOM, CBSI3aHHBIM C TEXHOTE€HHBIM BO3JIEHCTBHEM Ha YEJIOBEKA M OKPY’KAIOIILYIO
Cpely IpH COOpPYKEHHMH M DOKCIUTyaTallud OOBEKTOB JOObIUM, TpPaHCIOpPTA,
XpaHEHUs] U MepepadOTKU YIJIEBOJOPOJHOTO ChIPbS C LEIBIO IMOBBIMIEHUS HX
HAJISKHOCTU U Oe3zonmacHoCcTH, M., 1996 r.», mpu pa3pylieHud MarucTpagbHBIX
ra3onpoBOJOB IIPOUCXOJUT BOCIUIAMEHEHHE Ta3a HEIOCPEICTBEHHO B MECTE
paspeiBa. Kak ciencrBue 3Toro Bo3Hukaer mnoxap B 50-55 % cmydaes.

HezaBucumo oT xapakTepa pasrepMmeruszanuu odpasymomeecs oonako TBC
B 20 % cnyuasix pacceuBaetcsi 0e3 BocruiameHeHus. B ocranpHbix 80 % ciyuaes
MpOUCXOaUT BociulaMeHeHne obmaka TBC. DTo ¢ paBHOM BEPOATHOCTHIO
MPUBOJUT K B3pBIBHOMY MpeBpaiieHnto obmaka TBC ¢ oOpazoBaHueM BO3TyIIHON
yaapHoit BoiHbl (BYB) unu o6pa3zoBanuto «orHeBoro mapa». Ha npaktuke, npu
aBapuu Ha MI" ¢ o6pazoBanueM obnaka TBC He 3apeructpupoBaHo oOpa3zoBaHUE
«OTHEBOTO IIapay», MO3TOMY JTOT CLEHapuii He paccMOTpeH. OCHOBHBIE
MOBPEXJICHUS Ta30IPOBOJOB MOTYT MPOUCXOJUTh B PE3YNbTATE CIEAYIOIMIMX
IIPOLIECCOB:

— BHYTPEHHSS1 KOppO3usl TpyOOIIPOBOJIOB;

—  BHEUIHSS KOPPO3HUS;

— BHEIIIHEE MEXaHUYECKOE BO3/ECICTBUE;

— CTPYKTYPHBIC OTKa3bl UJIM MEXaHUYECKUE TEPEKTHI;

— OMacHbIC MPUPOJIHBIC MPOIIECCHI.
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[Ipu pasrepMeTusanuy Tra3omnpoBoJa MPOUCXOAUT BBIOPOC OOJBIIOTO
KOJIMYECTBA MPHUPOJHOrO Ta3a B OKpPYXkAlollee MPOCTPAHCTBO C OOpa3oBaHUEM
TOIUIMBHO-BO3AYIIHOW  cmecu. IIpy  3TOM  BO3MOXHO  BOCIUIAMEHEHME
oOpa3zoBaBIIerocs o6jaka TOIUIMBHO-BO3AYIIHOW cMecu. [lpu BocmiameHeHuun
o0jaKka TOIIMBHO-BO3AYIIHOM CMECH BO3MOXHO E€rOB3pPBIBHOE IPEBPAILEHUE U
BO3HMKHOBEHHUE BO3ayIIHOW yaapHoi BoiHbl (BYB). B coorBerctBumn ¢ 'OCT P
22.0.07-95 nopaxaromumu (hakTopamu UCTOUHUKA TexHOreHHONH YC — BO3ayIIHON
YIApHOM BOJIHBI SIBIISIFOTCS:

— u30BITOYHOE JaBieHHEe BO (poHTe yaapHoil BoaHbI (AP), I1a;
— umMiynbce ¢asel cxarus (1), [a-c.

[Ipuponnsnii raz Ha 80-98 % cocroutr u3 merana. llosTtomy ynenpHas
TEIUIOTa CropaHus mpupoaHoro rasza (Q.) ompezaeneHa C MOMOILBIO YAEIbHOM
TEIJIOTHI CropaHus MeTaHa U paBHa Q.=4,79- 10 JIx/xr.

OOmiass mMacca TOprYMX MapoB (ra30B) B3pHIBOONACHOIO MapOra3oBOI0
o0naka m, NpUBEAECHHAs K €IWHOM yJIEIbHOW DSHEPIMU CrOpaHus, PaBHOU
46000 k/[x/kr onpenensieTcs Mo hopMyIie:

E
SVYIETE (5.1)

rae E - oOmmil sHepreTnyeckuii MOTEHIMAN B3pPbIBOOMACHOCTU (TOJTHAsS
sHeprus cropanus 1II'®, mocTynuBHIEN B OKPYKAIOLIYIO Cpely NPU aBapUKUHON
pasrepmeTHu3anun), KJIx.

OOmuMii SHEPreTUYECKUil MOTEHIMAaN B3PHIBOONACHOCTH ONpPENENseTcs Mo
dbopmyiie:

E=El'+ E2', (5.2)

rae EI' - cymma sHepruii agmabatuueckoro pacumpenus A (xx) u
cropanus [1I'®D, Haxoxsmetics B 61oke, kJx;

E2' - sneprus cropanus III'®, noctynuBiie K pa3srepMeTU3NPOBAHHOMY
YYaCTKy OT CMEXHBIX Y4aCTKOB (ra30npoBOJOB), KJxK:

E1l'=Gl'q'+ A, (5.3)

rae G1' - macca III'®, nmeromeiicss HEMOCPEACTBEHHO B ra30MpPOBOJIE, KT
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q' - ynenpHas TerioTa cropanus coorBeTcTBeHHO [1I'D (47857 xJIx/KT);

A - oHeprus cxaroi [II'®, coxepxkameics HENOCPEICTBEHHO B
ra3onpoBoje, KJx.

E2'=G2"-q',(5.4)

rae G2' - macca I1I'®, noctynuBmas OT CMEXHBIX Y4aCTKOB, KT;

q' - yaenbHas TerioTa cropanusi coorBeTcTBeHHO [1I'D (47857 xJ[x/kr).

Macca I1I'®, nmeromencst HEMOCPEACTBEHHO B ra30MPOBOJIE ONPEAEACTCA
o dhopmyiie:

G1' =V0'"po, (5.5)

rae VO' - o0veMm I1I'®, npuBenenHslii K HopManbHbIM ycinoBusaM (PO = 0,1
MIIa).

po - oTtHOCcTh [II'®, npuBeneHHbii kK HOpMaIbHBIM yciaoBusM (PO = 0,1

MITa).
PV
Vg =—-—T :
0 TBT (5.6)

rae P, P, - COOTBETCTBEHHO [aBJIEHHUS B ra3olpoBOJE M arMmochepHoe
nasienre (6,4 MIla u 0,1 MIla coOTBETCTBEHHO);

V' - reomerpuueckue oonremsl [1I'® B razonposoje, M>;

T1 - pernamentupoBanHas Temnepatypsl [1I'® B razonposoze, (293 K);

T - abcomoTHas Temneparypa cpenst [1I'O, K:

I'eomerpuueckuii 06béM [II'D B razompoBojae, OrpaHUYECHHOM KpaHAMHU
o0rieit mpoTskeHHOCThI0 8329,1 McoaepkalieM MPOeKTUPYEMBbIi Y4acTOK.

T=’1;[5

P]_;(5.7)

i p[%]k (5.8)

rae p - wioTHocTh [1I'® nmpu HopmanbHbIX yenoBusix (p = 0,683 kr/m?);

k-1

K - mokasarens aguadarsl (1,2).
T=293 K - (0,1 MIIa / 6,4 MITa)"*"9= 1465 K.
po = 0,7 xr/m® - (0,1 MITa / 6,4 MITa)"?= 0,022 kr/v®.
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V0'= (6,4 MIla/ 0,1 MIla) - (1 634,6 m*/293 K) - 146,5 K=52 307,2 m°.
Gl =V0'p0' =52 307,2 m* 0,022 kr/m* = 1150,8 xr.

Oueprus cxaroi [II'D paccunthiBaeTcs no popmyie:

=—PV [1 [ (5 .

A = 1/(1,2-1) 6,4 MITa -1634,6 v* [1 - (0,1 MIIa /6,4 MITa)****?] =
25 154,0 kJIx.

El' = GI'q' + A = 11508 xr~ 47857 xJlw/kr + 25154,0 ik =
55 098 989,6 K[

Macca III'®, mocTtynuBmIas OT CMEXKHBIX YYacTKOB, OIPEIEIAETCS IO
dbopmyie:

G2'= pi'-wi'-Si'-ti, (5.10)

rae pi'-Wi'Si' — MpOU3BOIUTEIBHOCT Ta30IIPOBOAA, IS MPOCKTUPYEMOTO
yuactka — 178800 m*/gac);

T1 — BpeMsi C MOMEHTA pa3repMeTU3alliu /10 TIOJTHOTO 3aKPBITHS 3alIOPHOM
apmatypsl (cornacHo CTO Tazmpom 2-4.1-212-2008 Bpemsi epecTaHOBKM KpaHa
coctaBisieT 84 cex = 0,023 yaca).

G2'=178 800 m*/a - 0,023 4 - 0,683 xr/m* = 2 808,8 kr.

E2'=G2'-q' =2 808,8 kr - 47857 x/Ix/kr = 134 420 741,6 x/[x.

E = EI' + E2' = 55098 989,6x)>x + 134 420 741,6 xJI)x = 189 519 731,2
KJIx.

OO6mrast macca roprouuMx MapoB (Ta30B) B3PHIBOOMACHOTO IapOTa30BOTO
oOJjlaka m paBHa:

m =189 519 731,2 xJIx / 46000 k] Ix/xr = 4 120,0 xr.

Pacuér mopaxarommx daktopoB BYB mnpousBenéH B COOTBETCTBHH C
npuwioxkenueM E TOCT P 12.3.047-98 u «COOpHUKOM METOJIMK TIO
MIPOTHO3WPOBAHUIO BO3MOXHBIX aBapuil, KaTacTpod, CTUXUUHBIX OEJACTBUN B
PCUYC. Knura 2. "Meroauka NOCIEACTBUM OLEHKM aBapvil Ha MOXapo- H

B3pbIBOONACHBIX 00BeKTax"., M1994».
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M30bITOYHOE

JTaBJICHUE

Ap,

klla

pa3BUBAaEMOE

Ta30IapoBO3YIIHBIX CMCCCﬁ, onpeaciIACTCA COOTHOCHUCM!

0,33
0,8- m,”

_|_

3-m

0,66
np

5.m,
+ P

Ap=p,-

r

r

'
2 r.3

(5.11)

rze P, - atMmocdeproe nasnenue, pasHoe 101 xlla;

pu

CTOpaHHUU

I'— paCcCTOSIHHUEC OT '€OMETPHUYCCKOTO LICHTPA Ira30IMapoOBO3AYIIIHOIO 06J1a1<a,

mnp - HpI/IBeI[éHHaSI MaccCa rasa Wjid 1apa, Kr.

YucieHHoe 3HA4YCHHUE HpHBCI[éHHOﬁ MacCChbI Ta3a HJIM I1apa OIIPCACIIACTCA

COOTHOLICHUECM .

m,,

0

_Q

.z, (5.12)

rac ch - YACIIbHAA TCILIOTA CI'OpaHUA IIapOB I'a3a, I[}K/KI“;

Z — k03 PUIMEHT yyacTus;

Q, — KOHCTaHTa, paBHas 4,52- 10° JIK/KT;

M, ; — Macca rOPIOYMX I'a30B WIH [1apOB, K.

Nmmnynece i, [Ta-c BO3MymIHOM yIapHOUM BOJHBI PACCYUTHIBAIOT IO POpMYJIE:
i =123 -m,,>* /1. (5.13)

Pe3ynbTaThl pacuéToB npuBeAeHbI B TaduIe 5.1.

Tabnuua 5.1. Pe3ynbTaTsl pacy€ToB npu aBapuu Ha razonposoje (BYB)

U3m.

Jlucm lNodnuck

Ne dokym. [Jlama

CouyuarnbHass omeemcmeeHHOCMb

[TpuBenén VIMIVIEC Paccrostaus ot
Has Macca | M30bITounoe BOH}I]{H 1eHTpa obaka
CrerneHb OpaXKeHUS rasa uin JIaBJICHUE, ABners. . | FA30TapoBO3ay
napa, My, Ap, xIla g Ha-c > | IIHOM cMecH,
KT M
[TonHoe pa3pyiieHue 31aHui 100 942,3 29,2
50-% paspyiieHue 31aHui 53 739,7 37,2
Cpennue noBpexIeHUs 3TaHNI 28 566,2 48,6
YMepeHHbIe MOBPEXKICHUS
3TaHUI (ToBpexIeHUs 12 371.8 740
BHYTPEHHHX NEPEropoyiok, pam, | ass 4
JBepei U T.I1.) '
Hyxuuii MOPOT  TIOBPEIKICHMUS 5 2153 127.8
YeJIOBEKa BOJIHOW JaBJICHUS
Manbie moBpexaeHus (pa3outa 3 1476 186.4
YaCTh OCTCKJICHHS)
11.Co60s1eBO (06€3 TOCIIECICTBHIA ) ~0 ~0 31000
Jluem
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I'panunsb! aeiictust BYB npu B3pbIBe rasa noka3asbl Ha pucyHke 5.2.

Yenobrsie 0003HaveHus :

—m— - npoexmupyemsid [IM" Rb - 2panuya 30Hs yMeperHsix noBpexdenud :
- epanuysl 304 deucmbus BYB npu B3psibe R=Fb m, P=12 «lla, i=3718 [la xc;
easa R5 - 2paHuya 30Hsl HUXHEZ20 MOpo2a
R1 - 2panuya 30Ksl NOAHeIX Pa3PYWERUU : nobpexderuu venobexa BonHou dabrenus :
R=292 m, P=100 klla, i=9423 lMa xc; R=1278 m, P=5 klla, i=2153 laxc;
R2 - zparuya 30ms 50 %- Heix paspywenuu: — R6 - 2panuya 30Hs mMasix noBpexdenud :
R=372 m, P=53 klla, i=739,7 llaxc; R=186,4 m, P=3 klla, i=1476 llaxc

R3 - epanuya 30Hsl cpednux nobpexdenud :
R=486 m, P=28 «lla, i=566,2 lla xc;

Puc. 5.2. I'panunp neiicteust BYB nipu B3phiBe rasza

Jlucm
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7.4. IlpaBoBbIe U OPTraHU3ANMOHHBIE BOMPOCHI 00ecnevyeHusi 0€30MacHOCTH

[Ipu mpoBeAeHUM MPOECKTUPOBOYHBIX PabOT ClIeyeT PYKOBOJCTBOBATHCS
CJIEIYIOUUMU HOPMATUBHO-TIPABOBBIMU JOKYMEHTAMH :

*@enepanbHbiii 3ak0H OT 21 gekabpst 1994 r. No 68-03 «O 3amute
HACeJCHUS] W TEPPUTOPUN OT YPE3BbIYAMHBIX CHUTYallMd TPUPOAHOTO H
TEXHOTE€HHOTO XapaKTepa

I'oCT 12.1.019-79 «Cucrema craHgapToB 0€30MACHOCTH  TpyHa.
OnexkTpoOe30MacHOCTb.

OO1ue TpeOOBaHMs 1 HOMEHKIIATYPa BUIOB 3aIlUTHI»

I'OCT 12.1.004-91 «Cucrema cTaHIapTOB 0O€30MACHOCTH  TpY/Ja.
[ToxxapHas 6e3onacHocTh. OO1IME TpeOOBAHUS

I'OCT 12.1.003-83 «Cucrema cTtaHaapToB O€30MACHOCTH  TpYy/[a.
[Iym. OOmme TpeboBaHus 0€30MaCHOCTHY

I'OCT 12.1.005-88 «Cucrema cranmaptoB Oe3omacHoctd Tpyaa. OOmue
CaHUTAPHO-TUTHEHUYECKHE TPEOOBAHUS K BO3yXy paboueii 30HbD)

CaulluH  2.2.2/2.4.1340-03  «CanurtapHbie = TpaBuja U  HOPMBL
['uruennyeckre TpeOOBaHUS K TEPCOHATBHBIM 3JIEKTPOHHO-BBIUUCIUTEIbHBIM
MalIuHaM U OpraHu3aluud padoTh)

CanlluH 2.2.4.548-96 «CanutapHble npaBuia U HOpPMBI. ['UrneHnyeckue
TpeOOBaHUS K MUKPOKJIMMATY TTPOU3BOJICTBEHHBIX MIOMEIIICHUI

CanlluH 2.2.1/2.1.1.1278-03  «CanurtapHble TpaBWia U HOPMBL
['uruenuyeckue  TpeOOBaHUS K  €CTECTBEHHOMY,  HCKYCCTBEHHOMY U
COBMEIIIEHHOMY OCBEILICHUIO KUJIbIX U OOIIECTBEHHBIX 3/IaHUI

CHull 23-05-95 «CrpoutenpHple HOpMBI U TpaBwia Poccuiickoi
@enepaunu. EcTeCTBEHHOE M MCKYCCTBEHHOE OCBELICHUE

[Ipu opranmzamuu pabodeil 30HBI CIEIYET PYKOBOJCTBOBATHCS
OPUHITUTIOM  KOMGOPTHOCTH B  PACIHOJIOKCHUM  KOMIBIOTEPHON  TEXHHKH.
Paccrostnue Mmexay 000pyJ0BaHUEM JOJKHO OBITh IOCTATOYHBIM ISl CBOOOHOTO
MPOX0Jia, MPOBOJIAa KOMIBIOTEPHON TEXHHUKH -aKKypaTHO pa3MelleHbl, paboune

CTOJIBI - YIOOHBI U151 paOOThI, pabouee KPecio -PeryaupyeMo.

Jlucm
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Mepbsl  TIOBBIICHHS]  MPOW3BOJUTENHHOCTH  TpyJa  OIMeparopa
TOBApHOTO: BBITIOJHEHWE BCEX BHIOB pPA0OT B TOPSAKE OYEPETHOCTH,
periaMeHTHPOBaHHBIN pabounii IeHb, IPEMUPOBAHHE.

JIMIHOCTHBIE XapaKTEPUCTUKH OllepaTopa TOBAPHOTO: TOYHOCTH,
aKKypaTHOCTh, TOYHAs KOOPAWHAIIUS KUCTEH PYK, 3pUTENIbHAs MaMsITh, XOpOIIee
3HaHHWE O00OOpyJoBaHUA W ObICTpas oO0y4aeMOCTh K paboTe Ha HOBOM
o0opynoBaHuu, ymMeHUE OGOPMIIATh JOKYMCHTAIMIO, yMEHUE OpPraHU30BaTh
paboTy, IeTAHTUIHOCTh, OTBETCTBEHHOCTb.

Omneparopy  TOBapHOMY OecraTHO BBIIAIOTCS KaHIICIIIPCKUE
npuHaIexKHOCTH. OTUTaTa Tpyaa yCTaHABIMBAETCS B COOTBETCTBHH C TapU(HBIMHU

CTaBKaMHM.

Jlucm
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8. ®UHAHCOBBI MEHEI)KMEHT, PECYPCO3®®EKTUBHOCTH 1

PECYPCOCBEPEXEHHUE

Maructpanbsbiii razonpoBosn «YKIID' Hwmxnee-KBakunkckoro I'KM — AI'PC

r. [lerponasnoBcka-Kamuarckoro», DN 500 nepecekaer p. b. Boposckas Ha 42 - 46 kM 110

Tpacce MI' u npeHa3HayeH AJi1 TPAHCIOPTUPOBKH MPUPOJIHOTO Trasa.

(MI):

Texumueckas XapaKTEPUCTHUKA CYIICCTBYIOICIO MAarvucCTpaJbHOI'O0 TIa30IIpoBOaAa

TuaMeTp TpyOOmpoBoIa U TOJMIIMHA CTeHKH - 530%9,0 MM;
MaKCHUMalIbHOE pabouee paBienue — 6,4 Mlla;

TeMmepaTrypa nepekaunBaemMoro rasza — jo mwitoc 11 °C;
MecTto pacroyioxkeHust mpou3BojicTBa padboT - CoboseBckuii paiton Kamuarckoro

kpas, 390 km ot 1. [lerponaBiosck-Kamuarckuid.

CocraBiieHrEe CBOJIHOI'O CMETHOI'O pacyeTa
Pacuer ocHOBHBIX pabOT M CTOMMOCTH O0OpyIOBaHMs BbIMOJIHEH B IeHax 2001

roga o OCH CTO Tasnpom 2-2.2-336-2009 [22], TEP Kamuartckoro kpas (7 30Ha) u
I'SCH na Buzsl padort, He Bomeamue B TEP.

Nunexce nepecuéra B iensl 01.01.2014 r.:

[Tucemo Munperuona P® ot 09.06.2011 r. Ne15076-KK/08. Unneke
HU3MEHEHHS CMETHOM CTOMMOCTH CTPOUTEIIbHO-MOHTaXXHBIX padoT Kk TEP-
2001 nns Kamuatckoro kpas o coctosinuto Ha Il kB. 2011 1. = 4,35;
[Tucemo OAO «I"azmpom» Ne03/0020-4032 ot 12.10.2010 r. Uaaekc-
nedasrop Ha 2013 rox = 1,09;

[Tucemo OAO «I"azmpom» Ne(3/0900-2858 ot 03.05.2011 r. Unaekc-
nedasrop Ha 2014 rox = 1,079.

B tabnuue 6.1 — cBOAHBIN CMETHBIN pacuy€T yuTEHBI JOMOJIHUTEIbHBIE 3aTPATHI:
BpemenHsbie 31aHus U COOpYKeHUs1 - ornpenesneHsl Ha ocHoBanuu ['CH 81-
05-01-2001 mpwr.1 11.5.6.2.2.[35]; T4 n.2.1 B pa3mepe 2,16% (ot CMP 3a
MHUHYCOM CTOMMOCTHU TPYOHOM MPOTYKIINN );

JlomOJIHUTEIIbHBIE 3aTPaThl, CB3aHHBIC C MPOU3BOJICTBOM Pa0OT B 3UMHEE
Bpems - B cootBeTcTBUHM ['CH 81-05-02-2007 Ta6:1.4 11.6.1. [36]; TU .8.;
npui.l m.41r B pazmepe 5,544% (ot CMP 3a MUHYCOM CTOMMOCTH
TpYOHOI MPOYKIIUN);

Q@uHaHco8bIlU MEHEOXXMEHM,
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U3m. | Jlucm Ne dokym. lNodnuck |dama

Paspab. Memnsikoga EA Tosbiuenue IKCNIYamayuoHHol Jlum. Jlucm Jlucmos

Pykosodum. | BpycHuk O.B. HAOEICHOCMU nepexood 4epe3 GOOHYIO | I 95 117

KoHcynbm. | Basum A.A. npezpaoy Ma2ucmpanbHo2o

3ae. Kad) BypKOG .B. 2&30”}7060661 nymem 3ameHbl 3 Tny ep 3_2531 T
BAHMOB020 Nepexo0da Ha OANOYHbII




— KomanaupoBouHnslie pacxoasl pabounx (CyTouyHbIe) - pacuét No3;

— 3arpaThl, CBI3aHHBIE C JOCTABKOW pabo4YnX Ha OOBEKT - pacyet Ned;
— 3arpaThl Ha IpoXKUBaHUE paboumX - pacyet NoS5;

— 3aTpathl Ha IepeOa3UPOBKY TEXHUKHU — pacyeT Neb;

— Henpensunennsie 3aTpatsl B pazmepe 3%;

— HJC B pa3zmepe 18%;

— CraBka TMCKOHTHpPOBaHUS B pazmepe 12%.

CBOIHBIA CMETHBIH pacyeT CTOMMOCTH CTPOUTENBCTBA PacCMaTpUBAETCS Kak
JAOKYMCHT, OHpGI[CJI?IIOH_[I/II\/JI CMCTHBIN JIMMHUT CpCaAcCTB, HCO6XOIII/IMBIX JJIs1  IIOJIHOI'O
3aBEpIICHUS]  CTPOMTEIbCTBA  BCEX  OOBEKTOB, MPEIYCMOTPEHHBIX  IPOECKTOM.
YTBEpKICHHBIM B YCTAHOBJICHHOM IIOPSKE CBOJHBIM CMETHBIM pacdyeT CTOMMOCTH
CTPOUTEIBCTBA CIY)KUT OCHOBAHHEM JUISI OTIPEICIICHHS JTUMHUTA KallUTAIbHBIX BIOKEHUH 1
OTKPBITHA (MHAHCHPOBAHMS CTpPOUTENIbCTBA. CBOIHBIA CMETHBIA pacyeT CTOMMOCTH
CTPOUTEIbCTBA COCTABIISACTCS HAa OCHOBE OOBEKTHBIX CMET W CMETHBIX pPacueToB Ha
OT/EJbHBIC BU/IBI 3aTPaT.

B Tabmune 6.1 mpexncraBieHa JioKajdbHas CMeTa, KOTOpash COCTaBJIEHA Ha
OCHOBAHHMHU CJICAYIOIINX UCXOJHBIX JAaHHBIX:

— TapaMeTpbl COOPY>KEHUI, X YACTEH U KOHCTPYKTUBHBIX AJIEMEHTOB,
NPUHSTHIX B POEKTE;
— 00BEeMBI pabOT U3 BEOMOCTEN 00BEMOB PabOT, TPOCKTHBIX YEPTEXKEN;

— crneurduKauyu 1 HOMEHKJIATypbl 000pYy/I0BaHUS 1 UHBEHTAPSI.

Bo Bropyro TriaBy CBOJHOIO CMETHOro pacuera «BpemeHHble 37aHUA U
COOPY’KEHHS» BKJIIOUAOTCSI PaOOTHI M 3aTPAThl 0 CTPOUTEILCTBY U pa300pKe TUTYJIbHBIX
BPEMEHHBIX 3/IaHUN U COOPYKEHMM, CIEMaTIbHO BO3BOAMMBIX Ha MEPUO]I CTPOUTEIHCTBA,
HEOOXOJUMBIX JJIsi MPOM3BOACTBA CTPOUTEIBHO-MOHTAXHBIX pabOT M 0OCIYKHBAHUIO
pabOTHUKOB CTpouTeNbcTBA. JlaHHBIE IO 3aTparaM Ha CTPOUTENBCTBO U Pa3dOpKy
BPEMEHHBIX 3/1aHUN U COOPYKEHUHM, U «IIpouyue paboThl U 3aTpaTbl» MPEICTaBICHbI B
tabnure 6.2.

B «mpoune paboTel M 3aTpaThl» BKIIOYAIOTCA JONOJHMUTENbHBIE 3aTpaThl,
CBSI3aHHBIE C MTPOU3BOJICTBOM PAa0OT B 3UMHEE BpEMs, 3aTpaThbl CBA3aHHBIE C JIOCTABKOM U
NPOXKMBaHUEM pPabOYMX, 3aTpaThl Ha KOMAHIMPOBOYHBIE pPAcXOAbl, IUIaTa 3a
IPUPOIONIOIB30BAaHUE U BO3JICHCTBUE HA OKPYKAIOLIYIO CpENy.

B Tabnuny 6.3 BrirodaroTCs 3aTpaThl Ha MPOEKTHBIE M H3bICKATENbCKUE PabOTHI,
aBTOpckuii Haa3op (He Oosee 0,2% OT CMETHOM CTOMMOCTH), KOTOPBIE OINPEAETSIOTCS C
MOMOIUIbI0 COOPHUKOB 0a30BbIX LEH. J[OMOJHUTENbHO BKIIOYAIOTCS HENpEeIBUACHHbBIE
3arpaThl (3% OT CMETHOM CTOMMOCTH) U HaJIOT Ha JOOABICHHYIO CTOUMOCTH (18%).

Haunbosiee »KOHOMHYHBIMU, MPOCTHIMH U YIOOHBIMH B HKCILTyaTallMH

SIBISIOTCAS  Oajo4HBIC KOHCTPYKOUN TIICPCXOJ0B, IIOJYUUMBIINC [ITHUPOKOC

pacnpocTpaHEeHHWE TIPH  CTPOUTEIHCTBE MArHCTPAJIbHBIX TPYOOIPOBOIOB.

QuHaHco8bIl MEHEOXMEHM,
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bamounble mepexoabl  MMEIOT 0COOEHHOCTh, 4YTO

DY

TpyOOIIPOBO/] BBIMIOJIHSAET POJIb CAMOHECYIIEH Oalku, OMUpAIOUIeiicsl KOHIIAMHU

OTJIMYUTCIIbHYTO

yepe3 OIpe/ielieHHbIe MHTEepBalibl (MPOJIEThI) Ha omnophl.banoyHbie mepexoisl
TpyOOIIPOBOJIOB - COOPYKAIOTCS HA OMOpPaxX MPU MEPECEUCHUN BOIHBIX U APYTUX
nperpaj, Mmpu MPOKIaJKe TPyOONpOBOJOB Ha 3a00JOUEHHBIX, OOBOJHEHHBIX,
MHOTOJIETHEMEP3JbIX TpyHTaX. COOpyKEeHHE MOA3EMHBIX 0aT0YHBIX NEPEXOI0B

TpyOOIIPOBOJIOB OCYIIECTBIIIETCA MO JBYM KOHCTPYKTHBHBIM cXeMaM - 0e3

KOMIICHCAIIUU U ¢ KOMIIEHCAIMEH TTPOI0IBHBIX eopMariuii.

CpaBHI/ITeJ'IBHBIC XapaKTCPUCTUKN METOAOB CTPOUTCIbCTBA MAaruCTpPaJIbHOI'O

ra3oIpoBoJia Yepe3 peKu

Tabnuua 2.1. CpaBHUTENBHBIE XapaKTEPUCTUKU METOIOB

CTonmMoCTh Bnusaue Ha
JlocTOMHCTBa/HEAOCTATK
Merton CTPOHUTEIBCTBA | OKPYKAIOIILY
u
, MIIpJI. pyo. 10 cpeny
HE HEBO3MOXKEH K
['opusoHTaNBHO- HE
paccMaTpuBacT MIPUMEHECHUIO U3-32
HaKJIOHHOE OypeHHe OKa3bIBACT .
cA TPYHTOBBIX YCIIOBUU
OKa3bIBACT HamnboJee
[Toxzemuas 3HAYUTEIIBHO | PACIIPOCTPAHEHHBIN
MPOKJIaJIKa 0,4 e METO]1; HAUMEHbIIIas
OTKPBITHIM METOJIOM HETAaTUBHOE | CTOUMOCTh
BJIUSTHUE CTPOUTEIHCTRA.
HamnboJee
sKocOeperaronuii;
MuKpOTOHHEIUTUPOBA 26 HE HanOOJIbIIIast CTOUMOCTD
HHE ’ OKa3bIBAET CTPOUTEIBCTBA;
YBEJIIMYUBAET CPOKH
CTPOUTENBCTBA B 2 pa3a;
DKOHOMUYHBIN, IIPOCTOU
o HC o
Hanzemuslii nepexon 1,3 1 yIOOHBIN B
OKa3bIBAET
AKCILTyaTalllH;
Ha  ocHOBaHMM  NOpPUBEAECHHOW  CPABHUTEIBHOM  XapaKTEPUCTHUKHU
PAacCMOTPEHHBIX  METOJOB  CTPOMTEIbCTBA  NEpPEXoda  MarucTpalibHOrO
®@uHaHCco8bIl MEeHeOXXMEeHM, Jlucm
pecypcoaghghekmusHoCcmb U pecypcocbepexeHue |g7
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razonpoBojadepe3 peky bonbmias BopoBckas cmenmaH BBHIOOpP B O3y METOAA

yCTpOMCTBAa Ha3EMHOT0 IIEpEX0a.

8.1 IToTpeOHOCTHL CTPOUTEILCTBA B KAJAPax

[ToTpebHOCTH B KaJpax CTpOMUTENCH ompeAesieHa B IEIOM IO OOBEKTY.

Pacuer uncineHnocTu pa60TaI-0HlI/IX IMPOU3BCACH UCXOOA U3 oO0beMa CTPOUTCIIbHO-

MOHTaXHBIX pa60T 1 CIIOKHUBIICHCS CTPYKTYPBI pa6OTaI-OHII/IX I JaHHOI'O BHAA

CTPOUTENBLCTBA. YHCIEHHOCTh pab0OTaIONINX MpeCcTaBieHa B Tabule 7.3.

Tabmuua 7.3 — YucneHHOCTh paboTaromuX

KomnuecTBo pa6OTaIOIHI/IX, (S

B TOM YHCJIE
Bcero 0 UTP6,5 | Cioyxammx 2,9 | MOIIn oxpassl
pabounx 89,2% % % 14%
139 124 9 4 2

CTpOUTEJIEH M0 OCHOBHBIM KaTETOPHsIM M YKa3zaHa B Ta0mnuie 7.4.

Tabnuua 7.4 — YucneHHocTh paboumnx

['pynma
HaiMeHOBAHIE Komunuect | mpousBoacTs
BO E€HHBIX
MPOIIECCOB

1 2 3
Boaurtens aBTOCcaMmocBaia 19 I8
BoauTens 60pTOBOro aBTOMOOMIIS 5 1B
Boaurens BaxToBOTO aBTO0yCa 2 1B
Boaurtens BOgoBO3KU 1 I8
Boaurens 1erkoBoro aBTOMOOMIIS 3 I8
Boaurens noxxapHoi MaluHbI 1 1B
Boaurens TorumBo3anpasimmka 2 IB
Boaurens Tsaraua 1 IB
Boomazsl 2 2r
["azopes3unk 3 30

OO0miast YMCIEHHOCTh PpadOYMX OINpeAelieHa U3 NOTPEOHOCTH B Kaapax

@uHaHCo8bIl MEHEOXMEHM,
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['pynma
A eHOBALIe KonuyecT | mpou3BoAcTB
BO €HHBIX
MIPOIIECCOB

1 2 3
JedexrockomucT 3 16
N3onupoBmuk 4 2r
ManmHCUT aBTOOETOHOCMECUTEIS 2 1B
MamunHucT aBTorpeunaepa 2 §:]
MalmHuCT aBTOKpaHa 3 1B
MammnaucT 0ynapa03epa 3 1B
MammHucT 0ypoBOi YCTAHOBKHU 1 §:]
MamnHHUCT I'yCEHMYHOTO KpaHa 2 §:]
ManmmHuCT KpaHa TpyOOyKIaJuuK 3) §:]
MammHUCT HAOTHUTEIHFHOTO 1 16
ONPECCOBOYHOIO arperara
MamuHucT Tpyooru604HOTO CTaHKA 1 1B
MammHuCT 1mieTeBo3a 2 1B
MalmHUCT YHUBEPCATLHOTO 1 18
HoJIorpeBaTeis
MammHucT KCKaBaTopa 2 1B
ManmHUCT 3JIEKTPOCTAHIIUN 3 2r
MamuHCT norpy3uuka 1 1B
MamuHCT norpy3unka-3KcKaBaTopa 1 1B
MOHTaKHHK 17 2r
TakenaxkHUK 3 2r
TpyO6onpoBOAYMK JIMHEWHBIN 12 2r
DIEKTPOCBAPIIHUK 16 30
HToro 124

8.2 3arpaTsl Ha olJIATY TPYyJda
UucaeHHOCTh paboTaroIUX ONpeiesieHa B IIEJIOM 10 00BEKTY [6].

CTpouTeNbCTBO JAaHHOTO OOBEKTa HAMEYEHO BECTH TPAAUIIMOHHBIM
METOJIOM C MCIIOJb30BAHMEM KOMAHAUPOBaAHHUS [6].

CpennecniucouyHass TOTPEOHOCTh B paboTaOMIMX  OmpejesieHa o
busznueckum oObeMaM pabOT, HOPMATHBHOM TPYJOEMKOCTH, YKa3aHHOW B
JOKAJIbHOM CMETHOM pacyere, W KaJICHIApHOM IUTaHE CTPOUTENIbCTBA.
UucneHHOCTh pabOTHUKOB pabounx MpOQecCuid, BBIMTOIHSIIONNX CTPOUTEIHHO-

MOHTa)KHbIE PabOTHI, onpenesnseTcs mo gpopmyse [6]:

N3m.
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P=Qoew/(AxUxC,,) = 217440/(302x8x1)=90

rae Qosy — HOPMATUBHAS TPYAOEMKOCTb, YE.-U;

J1 — o011ast MpoA0IKUTEILHOCTh CTPOUTENBCTBA B pab0OUYNX JTHIX;

Y — npoAoKUTENbHOCTh paboyueil cMeHsl, 4; 10 yacos;

C, — KOJIMYECTBO CMEH B JICHb; 1 cMeHa.

UucnenHocTs paboTaromux MprBeacHa B Tabiuie Hke. Pacder BhIMoIHEH
Ha BECh MEPUO] CTPOUTEIbHO-MOHTAXHBIX paboT [6].

Ta6muma 1 - YucneHHocTs paboTaronux

KonuuectBo paboTaromux, 4en.
B TOM YHCJIC
HNnxenepu Mnaamui
o- 00CITy>KUBAFOIIH
Bcero PaGoTHuku pabounx | rexHuuecku | Cmyxariue i epcoHa
npodeccuit 80,2 % e 4,5 % (MOIT) n
pabOTHUKHU OXpaHa
13,2 % 2,1%
CpenHsig YUCIEHHOCTD
112 90 15 5 2
MakcuMainbHas YMCICHHOCTh OJTHOBPEMEHHO paOOTaIOIIMX Ha CTPOUTEILHOM
TUIOIIAJIKE

JlnutrensHOCTh cMeHbl mpuHsATa 10 yacoB. B TeueHue pabodeil cMmeHBI
[IPEyCMATPUBAIOTCS MEPEPBIBBI HA OTABIX U NMPUEM nuIM. [IpomomKuTenbsHOCT
€XKEJTHEBHOTO MEXIYCMEHHOI'O OTJbIXa JOJKHA COCTAaBIATH HE MEHee 12 4acos.
EsxxenenenbHo, yepe3 6 pabouux THEH, BCEM pabOTAIONINM MPEAOCTABIACTCS JICHb
ornbixa. llpu BeIMOTHEHWHM pabOT B XOJIOJHOE BpeMsi TojJa OPraHU3YIOTCS
JOTIOJTHUTENbHBIE MTEPEPHIBHI I 000rpeBa CTpOUTENEH [6].

B mnpowusBoactBe pabor yuactByer 160 demoBek. IIpomomkuTeabHOCTH
CTpouTENbCTBA 355 KajneHIapHbIX AHEW. [I[pUHAT BaXTOBBINA METOJl CTPOUTEIHCTBA

¢ pexumom  60x30. KommuectBo  BaxToBRIX IMKIOB — 6  [6].

@uHaHCo8bIl MEHEOXMEHM, Jlucm
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Ta6nuna 6.1. JIokansHbIN CMETHBIN pacyeT

CMeTHasi CTOUMOCTb, ThIC.pYO. Cpenctsa
Ne | Homepa cmeTHbix | HammMeHoBanue padboT u PEMOHTHO- | PEMOHTHO- Ha OIlIaTy
NI | pacueToB (CMET) | 3aTpar CTPOUTEIIBH | MOHTaKHBIX TPOTHX Bcero TpyAa,
BIX paboT pabor Satpat TBIC.pYyO.
1 |2 3 4 5 7 8 9
JlokanbHbIE CMETHBIE PACUETHI
1 |ot-01 Pacuuncrka tepputopuu ot | 66,928 66,928 4,019
JIECOPACTUTEIBLHOCTH
2 |01-02 PexynpTuBamus 3eMenn 1 848,570 1 848,570 35,907
3ameHa neeKTHBIX 36 893,815 |5,49108 36 899,306 1831,991
3 [02-01 YYaCTKOB ra30mpoBO/ia.
PesepBHas HuTKa
CrouMocTh TpyOBI 21 145,756 21 145,756
NOCTaBKHU 3aKa34yuKa.
4 | 02-01-TP Pe3epBHas HuTka
(cipaBOYHO B TEKYLIUX
1IEHaX)
3ameHa Je(heKTHBIX 31 756,365 |5,393 31 761,758 1 594,127
5 [02-02 Y4acTKOB Ira30MpoBO/Ia.

OcHOBHAs HUTKA




CMeTHasi CTOUMOCTb, ThIC.pYO. CpencTBa
Ne | Homepa cmetHbix | HammenoBanue pabot u PEMOHTHO- | PEMOHTHO- HAa OIIaTy
NI | pacueToB (CMET) | 3aTpar CTPOUTEIIBH | MOHTaXXHBIX ORI Bcero TpyAa,
BIX paboT | pabor Satpat TBIC.pYO.

1 |2 3 4 5 7 8 9

CtoumMocCTh TpYOBI 21 139,574 21 139,574

MOCTaBKU 3aKa34MKa.
6 |02-02-TP OcHOBHas HUTKA

(cipaBOYHO B TEKYIIHMX

1IEHAX)

OuucTKa IOJIOCTH U 2 685,432 0,09762 2 685,529 231,487
7 |02-03 UCIIBITAHUS Ta301POBO/IA.

PesepBHas HuTKa

OuncTKa MOJIOCTH U 2 759,407 |0,09762 2 759,504 237,523
8 |02-04 WCTIBITaHUSI Ta30TPOBO/IA.

OcHOBHasi HUTKA
9 |02-05 JleMoHTa)KHbIE PaOOTHI. 1 691,555 1 691,554 283,367

Pe3epBHas HuTKa

JleMoHTa)KHBIC PaOOTHI. 1881,477 1881,477 312,634
10 | 02-06

OcHoOBHast HUTKa

[IpoTHBOIpPO3HMOHHBIE U 78 053,406 78 053,406 4 765,917
11 | 02-07 OeperoyKpenuTesIbHbIC

MEPOIPUATHUS
12 | 02-08 MomsTtax moctoB TMM-3 | 716,87121 716,871 36,570




CMeTHasi CTOUMOCTb, ThIC.pYO. Cpencrsa
Ne | Homepa cmetHbix | HammenoBanue pabot u PEMOHTHO- | PEMOHTHO- Ha OIUIaTy
NI | pacueToB (CMET) | 3aTpar CTPOUTEIIBH | MOHTaXXHBIX ORI Bcero TpyAa,
BIX paboT | pabor Satpat TBIC.pYO.
1 |2 3 4 5 7 8 9
13 | 04-01 DJIEKTPOXUMHUYECKAs 29,89762 8,551 38,448 7,576
3amura. PesepBHas HUTKa
DIEeKTPOXUMHYECKAs 29,89762 8,55124 38,448 17,5765
14 | 04-02
3anuTa. OCHOBHAsi HUTKA
Hroro no pazmemny 158 28,182 158 441,805 |9 348,700
"JIokaJbHBIE CMETHEIE 413,623
pacueTsl"
Nunekc usmenenus 689 099,26 | 122,592 689 221,855 | 40 666,846
Miceao CMETHOM CTOMMOCTH
Mutiperuos PO CTPOUTEITHLHO-MOHTAXHBIX
o1 09.06.201 1 pabot k TEP-2001 nns
rona Nel5076- KamuaTckoro kpas o
KK/08 coctosiHuto Ha Il kBapran
2011 ropa:
CMP=435;00T=4,35
[Tucemo OAO WNunexc-nedasatop Ha 751 118,19 | 133,626 751 251,822 | 44 326,862
«l"aznmpom» 01.01.2013 r.:

Ne03/0020-4032
or 12.10.2010 r.

CMP=1,09;00T=1,09




CMeTHasi CTOUMOCTb, ThIC.pYO. CpencTBa
Ne | Homepa cmetHbix | HammenoBanue pabot u PEMOHTHO- | PEMOHTHO- Ha OIUIaTy
NI | pacueToB (CMET) | 3aTpar CTPOUTEIIBH | MOHTaXXHBIX ZI;)TOI{:;X Bcero TpyAa,
BIX paboT | pabor P TBIC.pYO.

1 |2 3 4 3) 7 8 9

ITncemo OAO WNHunexc-aedastop Ha 810 456,53 | 144,182 810 600,716 |47 828,684

«l"azmpom» 01.01.2014 r.:

Ne(3/0900-2858 | CMP=1,079;®0T=1,079

or 03.05.2011 r.

Tabnuua 6.2. 3aTpaTsl MO CTPOUTEILCTBY M pa300pKe BPEMEHHBIX 3/IaHUI U COOPYKEHHM
CmeTHas CTOUMOCTb, ThIC.pYO.
Cpencta
PEMOHTH o
No | Homepa cMmeTHBIX PEMOHTHO- | O-
HaunmMenoBanue pabot u 3atpar IPOYHUX oriaTy
I | pacyeToB (CMET) CTPOUTEIIBH | MOHTAX Bcero
3arpar Tpyna,
BIX Pa0OT HBIX
THIC.pYO.
paboT

1 |2 3 4 3) 7 8 9
Bpemennsble 31aHUsI U COOPYKEHUS

I'CH 81-05-01- Bpemennslie 3nanus u coopyxkenus | 16 592,497 | 3,11435 16 595,612
15 | 2001 Ipun.1 2,71%*0,8=2,16%

m.5.6.2.2.; THU




CMeTHasi CTOUMOCTb, ThIC.pYO.

CpencrtBa
PEMOHTH a
Ne | Homepa cmeTHBIX PEMOHTHO- | O-
I | pacyeToB (CMET) Hauvernosasme padot i sarpar CTPOUTEIIBH | MOHTAX HpoTnx Bcero OIaty
3aTpat Tpyaa,
BIX paboT HBIX THIC.PYG.
paboTt
1 |2 3 4 5 7 8 9
m.2.1[35]
16 | 08-01 Bpemennsbie nepees bl uepe3 2 724,861 2 724,861 13,185
ra30mpoBOI
17 | 08-02 BpeMeHnHbIe BIOIBTPACCOBBIE 291,619 291,619 48,492
TEXHOJIOTUYECKHUE TTPOEC3IbI
18 | 08-03 Ambap s CJIHBEL BOJIbI TTOCJIC 12,188 12,188 1,29463
TUAPOUCTIBITAHHHA
Bpemennsbie che3ibl ¢ 5762,869 | 1,2858 5 764,155 112,179
19 | 08-04 CYIIECTBYIOIIUX JOPOT, 00BE3/IbI U
TJIOIIAIK]
20 | 08-05 Bpemennrnie nenosbie nepenpaBsl U | 750,245 750,245 45,165
COTIPSDKEHUS ¢ Oeperom
91 Hroro no pazneny "JlokaibHbie 9541,785 | 1,2858 9 543,070 220,318
CMETHBIE PACYEThI"
[Tucemo NHnexc n3MeHeHNsT CMETHOM 41 506,765 | 5,593 41 512,358 958,383
22 | Munperuod P® | ctroumoctu CTpOUTENBHO-
ot 09.06.2011 MOHTaXHBIX padoT kK TEP-2001 mis




CMeTHasi CTOUMOCTb, ThIC.pYO.

CpencrtBa
PEMOHTH a
Ne | Homepa cmeTHBIX PEMOHTHO- | O-
HaunmenoBanue padoT u 3aTpar IPOYUX oruIaTy
I | pac4yeToB (CMET) CTPOUTENBH | MOHTAX Bcero
3aTpar Tpyna,
BIX paboT HBIX
THIC.pYO.
paboTt
1 (2 3 4 5 7 8 9
roga Nel5076- KamMuarckoro kpasi 1o COCTOSIHUIO
KK/08 Ha II kBapran 2011 rona:
CMP=4,35; ®OT=4,35
[Tucemo OAO WNunexc-nedasrop va 01.01.2013 r.: | 45 242,373 | 6,096 45 248,470 1 044,638
93 «l"aznpom» CMP=1,09; ®OT=1,09
Ne(03/0020-4032
or 12.10.2010 .
[Tucemo OAO WNunexc-nedasrop va 01.01.2014 r.: | 48 816,521 | 6,578 48 823,099 1127,164
24 «I"azmpom» CMP=1,079; ®OT=1,079
Ne03/0900-2858
ot 03.05.2011 r.
Hroro no pazneny "BpemeHHble 65 409,019 | 9,692 65 418,712 1127,164
3JITaHUS U COOPYKEHHUS"
Htoro ¢ yueTom pasznena 875 865,55 | 153,875 876 019,427 |48
"BpemeHHble 31aHUS U 955,848

coopykeHus"

[Tpoune paboThI 1 3aTpaThI




CMeTHasi CTOUMOCTb, ThIC.pYO.

CpencrtBa
PEMOHTH a
Ne | Homepa cmeTHBIX PEMOHTHO- | O-
HaunmMenoBanue pabot u 3atpar IPOYUX oriaTy
I | pac4yeToB (CMET) CTPOUTENBH | MOHTAX Bcero
3aTpar Tpyna,
BIX paboT HBIX TEC.DVE
pabot PYO-
1 |2 3 4 5 7 8 9
I'CH 81-05-02- JlonoTHUTENBHBIE 3aTPaThl, 46 213,687 | 8,530 46 222,218
2007 Tabn.4 CBSI3aHHBIE C TPOU3BOACTBOM padoOT
25
m.6.1.; TYN.8.; B 3UMHEE BpEMS
[Tpun.1 n.41r [36] | 6,3%*0,8*1,1=5,544%
26 | Pacter No3 KomaH1upoBOYHBIE pacXo/ibl 8 729,100 |8 729,100
pabouunx (CyTOUHBIE)
97 | Pacaer Ned 3aTpaThl, CBSI3aHHBIC C TOCTABKOU 36 958,59 | 36 958,591
pabounx Ha OOBEKT
28 | Pacuet No5 3aTpathl Ha MPOKUBAHUE PAOOUHX 16 003,35 |16 003,350
29 | Pacuer Ne6 3aTpathl Ha epeda3uPOBKY TEXHUKHU 27 879,51 |27 879,515
30 | MOOC IImaTa 3a BO3aeiicTBUE HA 1924,249 |1 924,249
OKPYXAIOIIYI0 CPEeIy
31 | MOOC [1naTa 3a mpupo0MOJIL30BAHKE 0,07965 0,07965
32 | MOOC Viep6 >XKMBOTHOMY MUPY 107,252 107,252
33 | MOOC Yiep0 ppiOHOMY XO3SUCTBY 873,139 873,139
34 | 09-01 [lepBoHauanbHasi OUKUCTKA 120,130 120,130 21,498

TEPPUTOPHUH OT CHETa




CMeTHasi CTOUMOCTb, ThIC.pYO.

CpencrtBa
PEMOHTH a
Ne | Homepa cmeTHBIX PEMOHTHO- | O-
HaunmenoBanue padoT u 3aTpar IPOYUX oruIaTy
I | pac4yeToB (CMET) CTPOUTENBH | MOHTAX Bcero
3aTpar Tpyna,
BIX paboT HBIX TEIC.DVE
pabot PO
1 (2 3 4 5 7 8 9
35 | 09-02 ConeprxaHue 1 BOCCTAHOBJICHUE 3 036,323 1519,593 |4 555,916 217,372
BJIOJIBTPACCOBOTO TIpOe3/1a
36 | 09-03 [lyckonananounsie padboThl IX3. 1,745 1,74548 0,823
Pe3epBHast HuTKa
[Tyckonamanounsie padboTsl IX3. 1,745 1,74548 0,823
37 | 09-04
OcHOBHast HUTKa
38 Hroro no pazneny "JlokanbHbIE 3 156,454 1523,084 |4679,538 240,515
CMETHBIE PACYEThI"
Nunekc u3sMeHeHuss CMETHOM 13 730,577 6 625,416 | 20 355,993 1
ITucemo
CTOMMOCTH CTPOUTEIIBLHO- 046,2413
Murpernon PO axxubIX padot k TEP-2001 ms 4
39 | or 09.06.2011 EZII\{/I:IaTCKOF(? Kpas 110 COCTOHHI/IfO
rona Nel5076- P
KK/08 Ha II kBaptan 2011 rona:
CMP=4,35; ®O0T=4,35
[Tucemo OAO Nunexc-agedasarop va 01.01.2013 r.: | 14 966,329 7221,704 | 22 188,033 1 140,40
40 | «["azmpom» CMP=1,09; ®OT=1,09

Ne03/0020-4032




CMeTHasi CTOUMOCTb, ThIC.pYO.

CpencrtBa
PEMOHTH a
Ne | Homepa cmeTHBIX PEMOHTHO- | O-
HaunmMenoBanue pabot u 3atpar IPOYHX OIIaTy
I | pac4yeToB (CMET) CTPOUTENBH | MOHTAX Bcero
3aTpar Tpyna,
BIX paboT HBIX TEIC.DVE
padoT PO
1 |2 3 4 5 7 8 9
ot 12.10.2010 .
[Tucemo OAO WNunexc-nedastop va 01.01.2014 r.: | 16 148,669 7 792,218 | 23 940,888 1 230,40
41 «l"aznpom» CMP=1,079; ®OT=1,079
Ne(03/0900-2858
ot 03.05.2011 .
Hroro no pasaeny "lIpoune padoter | 62 362,356 | 8,530 100 267,4 | 162 638,385 |1 230,49
Y 3aTpaTsl”
Htoro ¢ yuerom pazaena "[Ipoune 938 227,90 | 162,406 | 100 267,4 |1038657,81 |50 186,3

paboThI U 3aTpaTh”

Tabnuna 6.3. PacyeT 3aTpat Mo mpoeKTHBIM U U3BICKATEIILCKUM paboTaM, HEMPEIBUICHHBIM 3aTpaTaM U Hajoram

[TpoekTHbIE U U3BICKATENIbCKUE PA0OTHI

42 Jlorosop, AorI. [IpoexTHbIE pabOTHI 10 461,85 |10 461,854
COIJL.
JloroBop, AorI. N3bickaTenbckue paboThl 13413,63 |13413,635

43

COTI'JI.




MJIC 81-35.2004, | ABropckuit Hagzop 0,2% 1876,780 |1876,78

44 n.4.91 [34]
Hroro no pazaeny "lIpoekTHbie 1 25752,27 | 25752,271
U3BICKATENbCKUE padOTHI"
Htoro ¢ yueTom pasnuena 938 227,90 | 162,406 126 019,7 |1064 410,08 |50 186,34
"IIpoeKTHBIE 1 U3BICKATEIBCKUE
paboThr"

HerCIIBHI[eHHBIe 3aTpaThl

2,30253
MJIC 81-35.2004, Peseps cpencts Ha 28 146,837 | 4,872 3780,593 |3193

45 11.4.96 [34] HETIPEIBUICHHBIC Pa0OThI U
3arpatsl 3%
Hroro mo paznemny 28 146,837 | 4,87219 3780,593 | 31932,30253
"HenpenBuaeHHubie 3aTpaThl”
Htoro ¢ yueTom pasnuena 966 374,74 | 167,27861 | 129 800,3 |1 096 342,38 |50 186,34

"HenpenpuaeHHbie 3aTpaThl”

Hanoru u o0s3aTeabHbIC TIATEKA

MJIC 81-35.2004, | HIC 18% 173 947,45 | 30,110 23 364,06 | 197 341,629

401 14,100 [34]

Hroro no pazneny "Hanoru u 173 947,45 | 30,110 23 364,06 | 197 341,629
00s13aTebHbIE TUIATEXKU"

Bcero o o6bekTHOM cmeTe 1140322 | 197,388 153 164,4 | 1293 684,01 |50 186,34




Takum o00pa3om, 3aTpaTbl Ha COOpY)KEHHE OaJouHOTO Tepexoia
maructpanbHoro razomnpoBoaa «YKIII™ Huxue-KBakunkckoro 'KM — AT'PC
r. IlerpomaBnoBcka-Kamuarckoro» uepe3 peky bosbmas Boposckas
cocTaBisoT 1,293 mupa. pyo.

8.3 Onenka 3xkoHOMHUYeCKOil 3(PPeKTUBHOCTH U CPOKA OKYIIA€MOCTH
MPOEKTA

PaccuutaeM  0ajnaHCOBYIO  CTOMMOCTh OOBEKTa, KaK CyMMYy
dbakTHUecKMX 3aTpaT Ha CTPOUTENHCTBO 3a UCKIIOUEHHE Hallora Ha
N00aBJIEHHYIO CTOMMOCT:

1,293 - 0,82 = 1,060 mpa. pyo.

PaccuuTaem romoBoit JOX0 OT TPAHCIIOPTUPOBKH rasa.

['omoBas IIPONyCKHAs CIIOCOOHOCTD (IpOM3BOIUTETBHOCTD )
razonpoBoja cocrasisier 750 MiH. M3/roz.

CornacHo mnpukazy @enepanpHoil cimyxkO0bl 1o  Tapudam«OO6
yTBEpKJIeHUH TapudoB HA YCIyrd IO TPAHCIOPTHUPOBKE Trasza I0
MaructpainbHbiM razomnpoBogaM OAQO «['azmpom», Bxoasumx B EnuHyro
CUCTEMY Ta3ocHaOXeHus» Ha Ttepputopun Kamuarckoro kpaspacueTHas
BEJIMYMHA cpeaHero Ttapuda sl KOHE4YHbIX notpeduteneiina 2014 roga
coctaBuiia 2094,8py6./1000 m3.

["onoBoii 10oX0A MpEeAnpUsTHS, OKa3bIBAIOUIETO TPAHCIIOPTHBIE YCIYTH,
COCTABJISET:

2094,8-750-103= 1571,1 muH. pyoO.

OOmiasi TPOTSHKEHHOCTh — ra3onpoBojia  cocTaBisier 392 KM.
[IpoexTupyemsbrii ygactok cocrtaBisgeTr 2,28 % OT o0mieil mpoTsHKEeHHOCTH.
Takum 00pa3oMm, [H0XO0J, MNPUXOMSIIMICA Ha MPOEKTHUPYEMbIA YYaCTOK,
COCTaBUT:

1571,1-0,0228 = 35,82 muH. pyo0.

MoOMEHTOM OKYyNaeMOCTH JAHHOT'O Y4acTKa ra3olpoBOJA SBISETCS TOT
HanOoJiee paHHU MOMEHT BpPEMEHH, IMOCJe KOTOPOTO TEKYIIMH YHUCTHIN
JI0OXOJ] CTAHOBUTCS U B JAJBHEMIIIEM OCTAE€TCsl HEOTpULATENbHbIM. Mcxons u3
IIPEICTABIICHHOIO IIJIaHa JICHEKHBIX IOTOKOB, OKYIIAEMOCTh JOCTUraeTcs Ha 6
TO/I.

JInst yTOYHEHHUs CpOKa OKYNaeMOCTH MPUHUMAETCS, YTO B Mpenenax
OJIHOTO TEpHoJia CallbJJ0 HAKOIUIEHHOIO MOTOKa MEHsAeTcs JiMHelHo. Toraa
"paccrosgHue" OT Hauana mepuoia 40 MOMEHTA OKYNaeMOCTH (BbIPaXKEHHOE B
IPOAOKUTEILHOCTH TIEPHO0/Ia) orpeaenseTcs no hopMmyie:

Q@uHaHco8bIl MEHEOXMEHM,
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—Ca_ 58 409 (6.1)
63,2

C

cymé
CpOK OKYIIaCMOCTH, OTCUMTAHHBLIA OT Hayaja HYJICBOI'O IICpHOAA,

COCTAaBJISICT 6,09 JICT, €CJIN K€ OTCUHUTBIBATH €TI0 OT Haydalla OHepaHHOHHOﬁ

JeATEILHOCTH (KOHEIl HYJICBOTO IIepro/Ia), OH OKakeTcs paBHBIM 5,09 roma.

8.4 AHaIu3 CTPYKTYPHI 3aTpaTt

Ha ocHOBaHuM mNpOW3BENEHHBIX B MPEOBIAYLIEM pa3ieiie CMETHBIX
pacueToB COCTaBJIEHA JAuMarpaMma aHajn3a CTPYKTypbl 3aTtpaT. Mcxoas us
IPE/ICTAaBICHHBIX JaHHBIX MMOKAa3aHO, YTO OCHOBHAS CTaThsl 3aTPAT — MPSMBbIE
MaTepuajIbHbIe 3aTpaThl B KOTOpPbIE BXOASAT OCHOBHBIE BUJbI paboT. JlaHHBIE
3aTpaThl HE MOTYT OBITh CHIKEHBI TaK KaK B MPOEKTE BHIOPAH ONTHMAIIbHBIN
METOJ MPOU3BOJCTBA paboT, pa3paboTaHHasi OpraHU3aIs IPOBEIEHUS PadoT
— HUCKJIIOYaeT M30bITOuHbIE paboThl. CTaThs 3aTpaT MO HAJOTOBBIM BBIIJIATaM
TaKk)K€ HE MOXKET ObITh CHUXEHa. JlJIi ONTUMHU3ALMK 3aTPAT MOXKET ObITh
OpPEJIOKEHO TMOBBIIIEHUE YPOBHS MEXaHU3alUd pPadoT. DTO MO3BOJUT
COKpaTHTh 3aTparbl Ha 3apaboTHyro 1uiatry. Takxke HEo0X0auMo
PYKOBOJICTBOBATHCS pa3paboTaHHBIMU B TJIaBe «colabHas
OTBETCTBEHHOCThHY» MEPONPUATUSIMHU MO CHUKEHUIO HETATUBHOTO BO3/IEHCTBUS
Ha OKPYXAIOMIYI0 CpPEedy, YTO MO3BOJHUT COKPATUTh 3aTpaThl HA BBIILIATHI 3a
IPUPOJIOTIOIB30BAHUE U 32 BO3ACHCTBHUE HA OKPYKAIOIYIO cpely. B cMeTHbIi
pacueT Tak)Ke BKIIOUEHbl HEMpEIBUACHHBIE 3aTpaThl B pa3mepe 3% oOT
CMETHOM CTOMMOCTH TIpoekTa. JlaHHbBIe 3aTpaTbl TaKKe MOTYT OBITh
ONITUMHU3HUPOBAHEI.

TakuMm oOpa3om mpeanonaraemasi ONTHUMHU3ALMS 3aTpaT COCTABUT 3 -
5%.

@uHaHCo8bIl MEeHEeOXMeHm, Jlucm
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3AK/IIOYEHUE

B gumnoMHOM mnpoexkre Ha TeMy «lIOoBBIIIEHHME HKCILTyaTallMOHHOM
HAJIC)KHOCTU IIEPEX0/a 4Yepe3 BOAHYIO IIPErpaay MarucTpajbHOIO Tra3onpoBOJa
myTeM 3aMEeHbl BAaHTOBOIO Iepexofa Ha OanouHblii»  uepe3 peky bombias
11BopoBckasi», IpeacTaBlIeHa XapaKTEPUCTUKA OOBEKTa MPOEKTUPOBAHMS, TaHO
ONMCAHNE TPACCHI MArMCTPAIBHOIO ra3onpoBoaa. Ha 0CHOBaHMM MpenCTaBICHHBIX
JAHHBIX IPOBEACH CPABHUTENBHBIA AaHAIM3 BO3MOXHBIX METOIOB PEMOHTAa,
MPOU3BEIEH BHIOOP oONTHMaJbHOTO Metofa. B coorBerctBuum co CHull
2.05.06-85* [13] BBITIONHEH TEXHOJOTMYECKHI pacueT MarucTpaibHOTO
razonpoBoja. [IpenocTaBieHbl TEXHUYECKHE pELIEHUS OpraHu3aluud pabdoT 1o
CTPOUTEIBCTBY OAJIOUHOIO MEPEX0J/la MaruCTpaJIbHOTO razonposoja. IIpousBenen
aHaJlu3 ONAacHBIX M BPEIHBIX MPOU3BOJACTBEHHBIX (DAKTOPOB, BO3HUKAIOIIMX IpU
COOpPYKEHUH O0BEKTa, PACCMOTPEHBI TEXHUYECKUE MEPOIPUATHS, HalpaBICHHbIE
Ha oOecnieyeHre O€30MacCHOM JKU3HEACSITENbHOCTH M JMKBUIALMH BO3MOKHBIX
Yype3BblYalHbIX cuTyauuil. [IpousBeneH aHamu3 BO3MOXHBIX BO3JCUCTBHNM Ha
OKPYKAIOLIYK0  Cpeay,  HPEMIOKEHbl  MEPONPUATHUS N[O  CHHKECHHIO
HEONaronpusITHbIX BO3JEHUCTBUNA. PaccMOTpeHbl 3aTpaThl BO3HHUKAIOIIME MpU
CTPOUTENBCTBE OOBEKTa, IMPOU3BEACH pacueT CpOKa OKYIAeMOCTH IPOEKTa,
KoTophlid coctaBisier 5,09 net. [laHa omneHka SKOHOMHYECKOH 3(PQPeKTUBHOCTH

BI>I6paHHOFO BapHaHTa TCXHUYCCKOI'O PCIICHMUA.

3akrnoyeHue
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10.

11.

12,

13.

CIIMCOK JIMTEPATYPBI

BIIIIb 01-04-98. [IpaBuna moskapHoi 0€30MaCHOCTH JJIsl IPEATNPUATUHN U
OpraHu3aIyii ra30Boii MpoMbleHHOCTH/ MuHTOMmIHEPro. — M., 1998
BCH 006-89. CTpouTensCTBO MarucCTpaJbHbIX M  IPOMBICIOBBIX
TpyOonpoBooB. CBapka/MunnedTerascrpoit. — M., 1989

BCH 008-88. CTpouTenbCTBO MAaruCTpaJbHBIX W  IPOMBICIOBBIX
TPyOOTIPOBOIOB. [IpoTuBOKOPPO3NOHHAS u TEIJIoBast
u3oJsnus/MunaedTerazctpoi. — M., 1990

BCH 012-88. CTpouTensCTBO MarucTpaibHbIX M  IMPOMBICIOBBIX
TpyOonpoBogoB. KoHTponbs kauecTBa M mnpueMka pabor. Yacte 1 u
2/Munnegrerascrpoit. — M., 1989

BCH 014-89. CrpouTenbCTBO MarucTpajibHbIX U IMPOMBICIOBBIX
TpyOorpoBofoB. OxpaHa okpyxkarwouiei cpeas/MuHHepTera3cTpon. —
M., 1990

BCH 2-144-82. WHCTpyKiuss 1O TEXHOJOTUM U OpraHu3aluu
CTPOUTENHCTBA TpyOOIPOBOOB u3 TpyO c 3aBOJICKOM
m3onsuuei/Munnedrerasctpoit. — M., 1982

IIb 10-382-00. IlpaBwmmia ycTpoiicTBa W 0€30MACHON AKCILTyaTaIuu
rpy3onoabeMHbIx KpaHoB/I'ocroprexnanzop Poccuu. — M., 2001

I'OCT 14918-80. Ctanb TOHKOIUCTOBAsA OLIMHKOBAHHAs C HEMPEPBIBHBIX
munuit. Texumueckue ycnoBus/I'ocynapctBennbiii komuter CCCP 1o
ctanaaptam. — M., 1981.

I'OCT  9.402-2004. Iloxpeitmss  jakokpacounsle.  [loaroroska
METaJUTMYECKUX OBEPXHOCTEMN nepen OKpalBaHuem/
Cranpaptuadopm. — M., 2005

I'OCT P 51164-98. TpyOonpoBOabl CTajlbHble MarucTpanbHbie. OOLme
TpeboBanus K 3amute oT Koppo3un/I'occtangapt Poccuu. — M., 1998
CHull 12-03-2001. besomacHocTs Tpyaa B cTpouTenbcTBe. Yacth 1.
O6mue TpedoBanus/I"occrpoit Poccun. — M.: Ctporinzaat, 2001

CHull 12-04-2002. be3omacHOCT, Tpyma B cTpouTenbcTBEe. Yacte 2.
CrpourensHoe nipousBocTBO/I 'occtpoii Poccuu. — M.: Crpoitnzaar, 2003
CHullI 2.05.06-85*. Maructpanbnbie TpyOorpoBoasl/I'occTpoit Poccun.
— M.: Crporiuzaar, 1996
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14,

15.

16.

17,

18.

19.

20.

21,

22,

23.

24,

25,

26.

CHull 23-01-99*. Ctpoutenbhas kiaumaroiorus/I'occtpoit Poccun. —
M.: Crporinzaar, 2000

CHulI 3.03.01-87. Hecymue u orpaxaarorniue KoHCTpyKuuu/I'occtpoit
CCCP. — M.: Crpoituzaar, 1988

CHulI 111-42-80* . MaructpanbHbie TpyOOTIPOBO/IBI. [TpaBuna
npousBoacTBa U npueMkn pabot/ ['occtpoit CCCP. — M.: Crpoiinzaar,
1981

CIT 111-34-96. CBoxgy mpaBWil  COOPYXKEHHUS  MarucCTpaibHbBIX
ra3onpoBoJoB. OYMCTKA MOJOCTA U UCIIBITAHUE Ta30MpoOBOA0B/ I a3npom.
— M., 1996

CTO Tasmpom 14-2005. TunoBass HWHCTPYKIUs 1O O€30MacCHOMY
MIPOBE/ICHUIO OTHEBBIX paboT Ha ra3zoBbix 00bekTax OAO "Tazmpom". —
M., 2005

CTO TI'aznmpom 2-2.1-131-2007. MHCTPYKIIUS IO MPUMEHEHHUIO CTAIBHBIX
TpyO Ha o0bekTax OAO "I"azmpom". — M., 2007

CTO T'aznpom 2-2.2-136-2007. MHCTpYyKIMS MO TEXHOJIOTHSIM CBapKu
OpU CTPOUTENIBCTBE U PEMOHTE MPOMBICIOBBIX U MarucCTpalibHbIX
razonpoBojioB. Yacts I/T"aznpom. — M., 2007

CTO T'azmpom 2-2.2-137-2007. MHCTPYKIMS TIO TEXHOJOTHSM CBapKU
IpH CTPOUTENBCTBE M PEMOHTE TPOMBICIOBBIX M MaruCTPaIbHBIX
razonpoBojoB. Yacts II/T'aznpom. — M., 2007

CTO T'aznpom 2-2.2-336-2009. CmeTHBIE HOPMATUBBI Ha TIPOU3BOJICTBO
KallMTaJIbHOIO  pPEMOHTAa  JIMHEHHOW  4acTu MarucTpajbHbIX
TPyOOTPOBOZOB U BEIMYMHBI HAKIAIHBIX pacxooB/I"azmpom. — M., 2009
CTO Tazmpom 2-2.3-231-2008. IlpaBuna mnpouw3BOACTBa pabOT Mpu
KallMTaJlbHOM  pPEMOHTE  JIMHEHWHOMU 4acTu MarucTpajibHbIX
razonpoBoaos/["azmpom. — M., 2008

CTO Tazmpom 2-3.5-354-2009. Ilopsmok TpOBEACHHUS HCIBITAHUNA
MarucTPalbHBIX Ta30MPOBOAOB B PA3IMYHBIX MPUPOTHO-KINMATHUECKUX
ycnoBusx/["aznpom. — M., 2009

CTO Tasmpom 2-2.4-083-2006. HWHCTpyKIUST TIO HEpa3pyIIAOIIIM
METOJIaM KOHTPOJISI KauyeCTBa CBAPHBIX COCIUHEHHM MPH CTPOUTEIHCTBE
Y PEMOHTE MPOMBICIOBBIX U MarucTpajbHBIX Ta30MpoBoJoB/I"aznpom. —
M., 2006

CTO 001-2009. 3ammTa METaNIMYECKUX MOCTOB OT KOPPO3UH METOJIOM
okpatuBanus/["aznpom. — M., 2009
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217,

28.

29.

30.

31.

32,

33.

34,

35.

36.

37

38

TY 1381-012-05757848-2005. TpyOsl cTanbHBIE 3JIEKTPOCBApPHBIC
NpSMOIIOBHBIE  HapyXHbIM  nuamerpoM  508-1420 wmMm s
MarucTpajibHbIX TPYyOOIPOBOJIOB Ha pabouee mamienue a0 9,8 Mlla.
Texunueckue ycnoBus/OAO «BbIKCyHEKUN METaTyprUuecKuil 3aBOMIY.
— M., 2005

TY 1468-002-94494149-2009. OtBOAbsl THYTHIE JUIsI MaruCTpaibHBIX
TpyOOIIPOBOJIOB. TexHuueckue ycnoBusi/OAO «BpIKCYyHEKNI
MEeTaJLTyprudeckui 3asoa». — M., 2009

TY  2245-010-05336443-2013. Manxera TepMOYCOKHBAIOIIASLCS
«TEPMOPAI-MCT». Texuuueckue yciousi/OOO «l'epect —
PoctoB». — Poctos, 2013

TY 2246-001-96017324-2010. Cxampubrid suct CJI  OAHOCTOWHBIN.
Texnnueckue ycmosus. M., 2010

TY 2313-002-92638584-2011. CucteMa 3alIMTHOTO MOKPBITHS >MAJIH.
Texnnueckue ycmosus. M., 2011

TV  26-0401-725-86.  UyryHHele = moJyrpy3bl.  TexHUYeCKue
ycnoBus/O00 "JI3"TI3M". — M., 2009

TV 5767-006-56925804-2007. I1enomiekc. TexHudyeckue ycioBus;

MJIC 81-35.2004. Meroauka OMNpENENICHUsI CTOMMOCTH CTPOUTEIHHOU
MPOJYKLIHUH HA TEPPUTOPUH poccuiickoi penepanuu/I"'occrpoit Poccun. —
M., 2004

I'CH 81-05-01-2001. COopHUK CMETHBIX HOPM 3aTpaT Ha CTPOUTEIHCTBO
BpPEMEHHBIX 3/1aHuii u coopyxkenuit/I"'occtpoit Poccuu. — M., 2001

I'CH 81-05-02-2007. COOpHHUK CMETHBIX HOPM JTOTIOJHUTEIBHBIX 3aTpaT
OpU  MPOU3BOJCTBE CTPOUTEIBHO-MOHT@XKHBIX pabOT B 3UMHeEe
Bpemsi/I'occtpoit Poccun. — M., 2007

Aitnounaep A.b., Kamepireiitn A.I'. Pacuetr maructpaibHbIX TpyOOTIpoO-
BOJIOB Ha MPOYHOCTh M ycToWuMBOCTb. CrpaBoyHOE mocobue. — M.,
Henpa, 1982. — 341 c.

KanutanbHplii peMOHT MarucTpaibHbIX TpyOompoBooB / B.A. bepesun,
K.E. Pamenkun u ap.- M.: Henpa, 1978.-364 c.
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