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TeXHONOTHYECKHE K2pTh N0 COOPYKEHMIO (PYHAAMEHTOB 11a BAHTOBBIX cBasX — Ounuan OAQ «MmxenepHbiit neutp E3C» - «@upma OPTP3Cy

BBEJEHHE

INpencTaBiaeHHBIA TEXHONIOTHUECKUI KOMIUIEKC II0 YCTPOHCTBY ()yHIAMEHTOB HAa BUHTOBBIX
CBasgX BKJIOYAET JIBA KOMILUICKTA TEXHONOTHYCCKUX KapT, pa3pa0OTaHHBIX B COOTBETCTBHU ¢ Tex-
HHYECCKAM TIPOEKTOM «Y HUPHUHPOBaHHbIEe KOHCTPYKI[UHM HA BUHTOBBIX CBasx julsd omop BJI 35-500
kB» (HHJIK3C ®umnana OAO «Cepepo-3anaiHblii 93HEpreTHUYECKUNR WHXHHHPUHTOBBIA LEHTPY
«CeB3anIHeproceTbIIpoeKT — 3anafcenpInepronpoek») [1].

Kommmnext Nel (TK I) coCTOMT U3 IATH TEXHOIOTHYECKUX KapT 10 YCTPOKCTBY KyCTOB BHH-~
TOBBIX CTambHbIX cBait Tuma CBJI-256 (!: TK I-1 — s 1-o# csam; TK I-2 — juis 2-x cBait; TK I-3 —
1 3-x cpai; TK I-4 — qng 4-x cpait; TK -6 — qns 6-Tu cBaif B xycte). Kommnexr Ne2 (TK II)
BKJIOYAET NATh TEXHOJOTMYECKMX KapT 10 YCTPOHCTBY CTAJIBHOTO POCTBEPKA [N BUHTOBBIX CBait
trna CBJ1-256: TK II-1 — gna 1-oit ceau; TK 11-2 — mig 2-x cBaii; TK I1-3 — s 3-x cpaid; TK 11-4 —
s 4-x caif,; TKII-6 — ms 6-TH cBail B KycCTe.

Kommnekts! xapt TK 1 (1-6) u TK Il (1-6) paspaboransl Ha YCTpOHCTBO (YyHIAMEHTOB,
IpeHA3HAYEHHBIX AJIA YCTAHOBKH CTILHBIX OIOP BO3LYLIHBIX JUHHE dnekTponepepaun (BJI) u
aHTEeHHO-MA4YTOBBIX coopyxeHu#t cBs3n (AMC) B ycnoBmwsix CeBepHOH CTpOHTENBHO-
KJIMMATHYECKOM 30HBI, B OCHOBAHMSX U3 TAIBIX U CE30HHO-MEP3JIBIX [IECYAaHbIX IPYHTOB.

KapTel npenHasHaueHb! IS KCHONB30BAHHUS NPOEKTHBIMHU, CTPOMTENBHO-MOHTXKHBIMH H
SKCIUTYaTHPYIOIIMMH OpraHU3alHsIMH [IPU pa3paboTke NPOCKTHO-CMETHOH JIOKyMEHTAld Y Ipo-
€KTOB IIPOM3BOACTBA PabOT IPH CTPOHTENLCTBE, PEKOHCTPYKIMH M skcrunyaranuun BJI m AMC ¢
NPUMEHEHUEM COBPEMEHHBIX BBHICOKOMD(PEKTHBHBIX MAUIMH M MEXaHWU3MOB OT€YECTBCHHOIO M 3a-
pyGeXKHOTO MPOU3BOJICTRA, CHAOKCHHBIX MAHHIYIATOPAMHE UL KYCTOBOTO OYPEHHS CKBAXKHH U 3a-
BHHYMBAHMSA BUHTOBBIX CTAJIbHBIX cBaii Tuna CBJI-256.

[TpenmyiiecTBa BAHTOBBIX CBaii NpH ycTpoiicTBe GYHIAMEHTOB MO CPABHEHUIO C jkee300e-
TOHHBIMH 3a0MBHBEIMM ¥ OGYpOONMYCKHBIMH CBasMH OIPENENSIOTCA, TIPEXKAE BCEro, OTCYTCTBHEM
«MOKDBIX TIPOLIECCOBY, IIOBBIIIEHHOH YCTOHYMBOCTRIO (YHAAMEHTOB IIPHU BO3ACHCTBIH CUJ MOPO3-
HOTO IyYeHHs IPYHTa, peanu3anyed 3asemisionieli (pyHKIIUY, a [aBHOE - 3HAYUTENLHBIM COKpa-
HICHHEM BPEMEHHBIX U TPYAOBBIX 3aTpaT NP OJHOBPEMEHHOM COKpAIICHUY €IUHHI IPHMCHIEMOH
TeXHHUKH, OCOOCHHO npd CcoopyXeHuH ¢yHmamenToB B ycnoBusx CeBepHOH CTpOHUTENBHO-
KIIMMATHYECKOM 30HBIL.

1
O6o3nagenre: CBJI-256 — cBas BUHTOBAs € JIMTHIM HAKOHCYHUKOM JJIS TAJIBIX TPYHTOB, CTBOJ —

craybHas TpyOa auamerpom d=219 MM, nonacts auamerpom D=500 mm, miuna cpau L=6,0 m [1]
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1 OBIIME IMOJIOKEHMSI

BHHTOBBIE CBad UMEIOT JOCTATOYHO NONTOBPEMEHHBIH OIBIT IPHMEHEHHS [IPH CTPOUTEIHCT-
Be ¥ 3kciuryaranuu onop BJI 1 AMC B pa3sHBIX KIIMMaTHYECKUX ¥ MH)KEHEPHO-T€OJIOTHYECKHX yC-
JOBHAX. B HaydHO-HCCIIe0BaTeIbCKOH 1abopaTopHH KOHCTPYKIHI 3JIEKTPOCETEBOrO CTPOUTENb-
crea (HWJIKDC) wuucruryra «Cessamoneprocetsipoekt»y (AWM. .Kypuocos, B.H.)Keneskos,
A.B.I'openos, B.M.Cadpounos, [1.1.PomanoB) ¢ 70-X rooB COBMECTHO CO CTPOMTENSIMH (TPECTHI
«Cep3ananekTpoceTheTpoit», «Komusneproctpoi» # «MeTrHOHIIEKTPOCETBCTPOM») W MAIIMHO-
CTPOHTEIAME pazpaboTaHbl KaK OCHOBEI TEOPHU PacyeTa U IIPOCKTHPOBAHUSA, TAK TEXHHKK H TeX-
HOJIOTHH M3TOTOBJIEHHS! W MOTPYXEHUS CTANBHBIX BHHTOBBIX CBall M aHKEPOB B TaJble M BEYHO-
Mepansie TpyHTBL. B 1983 roxy 6bu1 co3nan onbITHEIA o0pasel] yCTAHOBKHM IS 3aBMHUMBAHUS aH-
kepoB (cBait) Y3A-1 na Gase Tpenesounoro tpakropa T[AT-55A ¢ MakCHMallbHBEIM KpyTAINHM MO-
merToM 50 kHM. YcranoBka Y3A-2 Oblia IIpeHa3HAYCHA I 3aBUHYMBAHUS aHKEPOB U CBail Kak
B OOBMMHBIE (TaNbIe), TAK ¥ B TBEPAOMEP3JIbe IPYHTHI Ha Oase Oonee MomHOro tpakropa TT-4, or-
JIMYAFOINeErocs MOBBIIICHHON MPOXOAUMOCTHIO H MaHeBpeHHOCThIO. Clielytomas ycraHoBka ¥Y3A-5
MO3BOJIAIIA pa3BHBaTh KpyTsuuil MoMeHT 1o 100 kHM ¢ morpyxesueM cBail Ipy AuaMerpe BHHTO-
Boii sjonacty mo 1,0 M [2].

HatypHple ucnbiTaHmsi BAHTOBBIX CBail, KOTOpbie NpoBOoIMIHCE B 60-70-¢ rogsl XX Beka Ha
ucnwTaTensioM  monurone  Pupmer «OPI'POC» B r.XoTekoBo MockoBckoit — 00nacTu
(JL.B.SIxoenes, B.I'.Opnos, A.1.Opropa), BHICBETHNH OCHOBHYIO Npo6JjieMy BHHTOBOH cBan — He-
HaJIEKHOE 3aKPEIUICHUE B TPYHTOBOM OCHOBAaHHH B CBS3H CO CPHIBOM BHHTOBOH ITOBCPXHOCTH HJIH
«pa30ypHBaHUEM» CKBaXXMHBI BMCCTO 3aBHHUMBAHHS, NIPH 3TOM HeCyIas CHOCOOHOCTh CBaH Ha
BBIICPTUBAaHHE CHIDKaeTcsl He MeHee yeM B 10 pas. ['naBHas npuuuHa yKa3aHHOrO HETAaTHBHOIO SIB-
JIeHVs] 3aKiIodallach B OTCYTCTBHH CBAa€3aBHHUYMBAIOIIEro 000py0BaHHs, 00eCIeUHBAONIEIo Tpe-
OyeMpiil KpyTAIMi MOMEHT M HAJTHIAE COOTBETCTBYIOLIEH MPUTPYIKAIOLIEH CHIIBI, COBMECTHO NpH-
BOJAIIMX K 3aKPYYHMBAHHIO CBaM N0 HENpPEpHIBHONH BHHTOBOW JIMHMH, KOTOPYIO B CBOIO OYEpElb
IOJDKHA oOecreunBaTh KOHCTPYKLHS CBau.

B nacrosamee Bpems OAO «3aBox CrpoifiopMann» B r.Ananaescke pazpaboTaHa NpHHLHNH-
albHO HOBAs ycTanoBKa ¥ BM-85 nmnsa nponspojcTea paboT o 3aBHHYMBAHMIO BHHTOBBIX CBAil. Yc-
TaHoBKa YBM-85 coctouT u3 Gaszororo asromobuns Ypan-4320, ruIpoMaHAIyIATOPa C TENAECKO-
IMIYECKOH CTpeloif, CHaOXKEHHOr0 MEXaHN3MOM 3aBuHYMBaHusS MB-85 ¥ crienManbHBIM MaTpoHOM-
3axBaTOM AJIA cTpomnoBkH cBait (puc.l.1). OCHOBHbEIE TEXHHYECKHE XAPaKTCPHUCTHKH YCTAHOBKH
VBM-85 npencrasnens! B Tabu. [Ipunoxenus.

OCHOBHBIE TEXHOJIOTHUYECKUE OTAHUMAMHU ycTaHOBKH YBM-85 siBisiercs coznanye xpyTsiie-
ro moMeHTa g0 85 xHM, obecneumBarommero norpyxesre IMUPOKONONACTHOH CBau ¢ JUAMETPOM
nonacty 0,5-0,85 M Ha ry6uny mo 6-10 M, u Hanmuuue Manunynaropa KMY-400 ¢ teneckomnmye-
CKOM cTpenoi rpyszonoasemMuocThio 400 kHM, obecnieunBaromero BO3MOXHOCTb 3aKpyYHBaHHS He-
CKOJIPKHX CBail ¢ OTHOH CTOSHKM B padodeM cexTope 1o 200°.

VkazaHHas TexHHKa cOaJaHCHpOBaHA IOJ YCOBEPIICHCTBOBAHHBIE KOHCTPYKILHHU CTalBHBIX
BHHTOBBIX CBail ¢ mosoroft nonacTbio, kotopele paspadborans B HUJIKOC Gunuana OAO «Cese-
po-3anajfHblif PHEPreTHYECKHH HHXHHUPHHTOBBIN HeHTP» - VHCTHTYT «CeB3anaHeproceTbpoeKT
— 3anaxacenbanepronpoekt» (C33CIT) u npomspostes mo TY 5264-053-002398553-2006 8 OAO
«3aBon Crpoitnopmant» (Ananaeeck) 1 OO0 «3aBox BHHTOBBIX cBaity (ExarepunOypr). llupoxo-
JOoNacTHHIE CBayl MpeAHa3HAYCHBI AT 3aBHHYMBAHUS B TAIbIC IPYHTEL, IMEIOT JIONacTh HEIIOCTOSH-
HOH MMPHHEI, KOTOpas HAUWHACTCA Ha KOHIE JHUTOTO BHHTOROTO HAaKOHEYHHKA M3 4yyryHa 35J1 u
IUIABHO NEPEXOJUT Ha €r0 MWIHHIPHYECKYIO YacTh IIPH MOCTEICHHOM YBENHYCHUH IIUPUHEI (11a-
MeTpa). AHAJTOTHYHYIO (OpMY TaKXKe UMEIOT BUHTOBBIE CBaW CO CBapHBIMM KOHCTPYKUMAMH HAKO-
HEYHHKa U JIoNacTH. BelmeykazaHHasi KOHCTPYKIH BUHTOBOTO HAaKOHEUHHKA C ITOJIOTOH JIOTAcThIO
obecreynBacT CHIDKEHHE BEIHYHHBI KPYTAIIEro MOMEHTa H MHHHMHM3ALMIO OCEBOH MPUIPYIKaio-
el cunst (puc.1.2).
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Puc. 1.1 - YHuBepcanbHas 6ypuibHasa MalivHa Ana 06pasoBaHUs NMAEPHbIX CKBAXUH U
3aBMHYMBaHUA BMHTOBbIX cBall YBM-85 (cneBa) u 6ypunbHO-KpaHOBas MallunHa
BKM-515 (cnpasa)

Puc. 1.2 - CtanbHble BUHTOBbIE cBan CBJ1-256 ¢ NUTbIM HAKOHEYHWKOM, MpefHasHayeHHble
4N NPUMEHEHMUA B YCNOBUAX TaslbIX U CE30HHO-MEP3/bIX FPYHTOB
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2. ONMNCAHNVE TEXHOJTOIM'MYECKOIO NMPOLIECCA

2.1 XapaKTepucTmKa CTPOUTENbHON NAOLLAAKM M CBAAHOTO (hyHAaMeHTa GallHm

Heob6xoauMble faHHble ANS MOCTPOEHUA TEXHOMOMMYECKUX KapT Oonpegensnuce npu ¢oTo-,
KMHO- N XPOHOMETPUPOBaHWM NPOLIECCOB NO YCTPOCTBY (hyHAAMEHTOB /151 BallHX COTOBOM CBA3M
BbicOTOM 81,0 M Ha MpunonspHoi nnowanke noc.Meodmsnkos (ceBepHee r.HOBLIA YpeHroid) B
noHe 2007 roga. Mo gaHHbIM PTYT1 «YpeHrondyHaaMeHTNPOEKT» MOWAa[Ka XapaKTepusyeTcs
CNeayoLLMMN UHXEHEPHO-Te0NOrMUeCKUMM YCNOBUAMM: Tanblil TPYHT - NeCOK KPYMHOW, cpegHeit
1 MeNKo pakumum (KpynHoCTH), CBETNO-CEPbINA, TMH3AMI CNabOXeNe3HEHHbIN, CbiNMyYeMep3blid, ¢
rnyéuHbl 1,3 M - cpegHell NNOTHOCTW, Manoi CTENEHW BOAOHACHILEHUs, MOLLHOCTL 5 M; BeYHO-
Mep3nble rPyHTbl (BMIT) Hecnmsatolerocs Tvna ¢ rayouHsl 5,8-11 fo 13,5 m. MNoa3emMHble BOAbl
pacnonaratoTcsi Ha OTMeTKax BOLOYMNOPOB - BEYHOMEP3/IbIX FPYHTOB, Ha rny6uHe 58 - 6,0 m. ny-
61Ha CE30HHOIO C/0si NPOMEP3aHMSA-0TTanBaHNA TakKXKe COOTBETCTBYET Kposnie BMI™ - 5,8-6,0 m.

Ha OCHOBaHWM fAaHHBIX WHXEHEPHO-Te0OrMYecKUX W3bICKAHWIA WM Harpy3oK reHNpoeKTU-
poBwmK C33CI 3anpoekTupoBan ¢yHaameHT PPC-3 13 LWECTU BUHTOBbIX METa/INYECKUX CBail
CBJ1-256, 06beAMHEHHbIX ABYXYPOBHEBbLIM CTaflbHbIM POCTBEPKOM (pumc.2.1). Mo npoekTy C33CI1
pernameHTUpyeTCs 3aBMHUYMBATL CBan B NAEPHbIE CKBaXKUHbLI Ty6uHON 4,0 M gnameTpom 220 MM,
paBHbIM AMaMeTpy CTBOMA CBav 219 MM. [poekTHas rnybuHa norpyeHus ceain CBJ/1-256 - 4,75 m.

Puc. 2.1. LLlecTucBaiiHbIN KYCT U CTanbHOW POCTBEPK (pacxog cTanm knacca C345 - 2,25 TH)
thyHaameHTa PPC-3 g/1s 0fHOI Horu pagmoballHm BeicoToli H=81,0 M

Cxema cbopku pocTBepka thyHAameHTa PPC-3: 1) Ha cBay NpuBapuBarOTCA 3MEMEHTbI, 06-
pasytoLLMe OMOPHbLIA CTONMK; 2) Ha CTONMMKM TPEX CBali yCTaHaB/IMBAETCA MPOAOMbHAA HUDKHAS
6anka C YCTaHOBKOW ABYX BEPXHMX CTOMMKOB, a Ha Heé - NpoAo/bHasa CpeaHss 6anka; 3) ABe cpes-
HVe 6aku 06beAMHSAOTCSA MOMePeYHO GanKoii BEPXHEro YPOBHSA C OMOPHOI MAMTOM, Ha KOTOPYHO
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omupaercs Hora Gamnn. Kpennenue 6ammaka GamHg K ONOPHOH INIMTE POCTBEPKA IPOU3BOAATCA
nocpencTsoM OONTOB, a COEMMHEHUS BCEX 31€MEHTOB (QyHOaMeHTa MeXAy coOoii — mpu moMoinu
CBapKH 3JieKTpoaamMu THna J50-A (0CHOBHOM karter — 8 Mm). CBau U POCTBEPK M3rOTaB/IMBAIOTCA
u3 crany knacca C345 no 'OCT 5264-80 (mapxa 09I"2C o 'OCT 27772-88 ) u 3a1uuinarotes OT
Koppo3un OuTymHO-HauputoBoii kommosuuueit BHK-M nmo TY 5775-004-31854575-02. O6was
TOJILLHHA 33aBOACKOIO NOKPbITHs (rPyHTOBKA — 1 CIIOM, nokpacka — 3 ciost) — 150 Mkm.

VkasaHHbIA GYHIAMEHT SBJIAETCA YHHBEPCANbHON KOHCTPYKLMI Ayt ycTaHOBKM onop BJI n
6amen AMC B TaJIbIX U CE30HHO-MED3JIbIX NIeCYaHbIX MPYHTAX; HaNpUMep, AJA Panuo0aIiHH BBICO-
Toit H=81,0 M Tpebyercs 4 Takux dpyHIaMeHTa C pacCTOsHUEM Mexay ocsamu — 10,0 m. ITo mpoekry
MaKCHMAaJlbHEIE 3HaYeHUs Harpy3o0K Ha oauH pysmament PPC-3: cxumaromue — 1400 xH; Beiaep-
ruBarowue — 1155 xH; ropusontanbHble — 120 kH; MOMeHT B onopHOM y37¢ Oammaka — 16 kH-M.

HarypHbiit sxcnepumenT mo 3aBuH4YMBaHuiO cBail CBJI-256 B nupepHble CKBa)XXKHHBI, UME0-
I0Me MpoekTHhIA Auametp 220 MM, a 3aTeM pasOypeHHble ABYXBHTKOBBIM OypoM auamerpom 500
MM 10 riyOunbl 4,0 M, He yBEHYAJICSA yCHEXOM B CBS3H C TSXKENbIM MEP3JIBIM MECUaHBIM PYHTOM
Ha HIDKHMX OTMETKax CJIOS CE30HHOTO npomepsaHus-orramsaunua (1,5-4,5 M oT HapyxHOH mo-
BEPXHOCTH), CIIMBAIOILUMCS ¢ Kposiieil BMIT Mep3neIM mecuaHbIM IPYHTOM Ha riaybune 4,0-4,5 M 1
Hioke. [1o3ToMy ObLTO peann30BaHO aBTOPCKOE TEXHMHECKOE peIleHHe ¢ MPOXOAKOH CKBaXHH Oy-
poM nuameTpoM 500 MM CO IIHEKOBOH 4acThio X0 ryGuHbI 5,0 M U BHIOOPOM pa3bypeHHOro rpyH-
Ta U3 CKBaXUHBI 70 oTMeTku 3,0 M. Mainunoit YBM-85 (MoxHO Apyroii cBag3aBHHYMBAIOLIENH Ma-
LWIHHOM C MAaKCHMAJIbHBIM MOMEHTOM He MeHee 85 xH-'M) npoH3BOIMIOCH MOTPY’KEHHE BUHTOBOM
cBay Oe3 ee 3aBMHYMBAHUA OO IIyOHHBI 3,0 M C YIIOTHeHMEeM pa3GypeHHOro rpyHTa B CKBaXKHHE
HeNnocpeACTBEHHO cBaed. [lanee npousBOAMIOCH MEIEHHOS BBHHYHMBAHHE CBAM 10 33/laHHOMN OT-
Metkd (-4,75 M) ¢ KOHTPOJIEM BEPTHUKAILHOCTH M MOMEHTA 3aKpY4HBAaHHSA, KOTOPHIHA NOJDKEH ObITh
B unTepsane 80-90 kH-m, T.e. Mmun= 80 kH'M < Maap < Mumake = 85-90 xH-m. Ilpu nemosarmy6-
JEHUH CleNyeT MOINHATH CBAl0 W3 CKBaXXHHBI, BBIOpPaTh W3 CKBAXHHBI COOTBETCTBYIOLIMIT 06bem
pasbypeHHoro rpysta (mecka) MamuHoit BKM-515, a 3arem nosToputs 3akpyuuBaHue. IIpu nepe-
3arnyOneHuy CBau CeAyeT MORHATL CBao, N0DABUTE U3 OTBANA HEOOXOAUMBIil 06beM pa3OypeHHO~
ro rpyHra (Hnecka) ¥ NMOBTOPHUTHL 3akpy4dupaHue. IIpu Hanu4yuM nasyx (TOJIOCTH MEXAY CTBOJIOM
(yHnaMeHTa M CTEHKAMH CKBXXHHBI) TPeOyeTCsl BEIOJIHUTE MX 3aCHINKY Pa30ypeHHBIM FPYHTOM
U3 KOTJOBaHA (MECKOM) C MOCHOHAHBIM YIUIOTHEHHEM TIYOMHHON TpamMOOBKOM HIIH HONOJIHHUTE)b-
HBIM IOJIHBOM, @ ¢ IOBEPXHOCTH — pyuHoii BubGporpamboBkoii. Kpome Toro, B obs3arensHoM mo-
panke TpebGyercs 3achllika pa3bypeHHBIM IPYHTOM BHYTPeHHell HOJNOCTH cBau BO M30exaHHe eé
MPOMOPa’KMBAaHUA B MOPO3HOTO BbITyYMBaHUS CBAMU.

JlanHas TexHOJNOrus anpoOUpPOBaHa B HATYPHBIX YCJIOBHAX Ha Bcex 24 cBasx CBJI-256, yc-
TaHOBMEHHLIX Ha JaHHOM naowanke. B utone 2007 rona pe3ynbTaTUBHOCTD MPEIIOKEHHON MeTo-
JHMKH NOATBEPIKACHA HATYPHBIMHM HCIIBITAHUAMH aHKepHOH cBau CBJI-256 Ha pacueTHbIE HArpy3KH:
HeCyI[ast CIOCOOHOCTh aHKEPHOH CBaH Ha BhIAEPruBaHHe coctaBmna 240 kH npu BepTHKaNIbHOM
nepemelieHuu 8,6 MM, 4TO HE MPEBBICHIIO AOMYCTUMOTrO 3Ha4eHUust — 20 MM [3-5]. CnemoBatenbHo,
dakTHUecKas HecyLas CHOCOOHOCTB KyCTa U3 6-TH BHHTOBBIX CBall HA BbIAEPTHBAIOLIYIO HAPY3KY
cocTtasyser - 6:240-0,9 = 1296 kH > 1155 kH, t.e. ycnoeue 1-oif rpynnbl npeaesbHbIX COCTOSHHIA
BBITIONIHAETCA. 31ech ¥ = 0,9 - nononHuTenbHbIA k03pHULUHEHT ycnoBHit paboThl CBaH B MECKE CO-
rnacHo n.13.6, Tabn.13.1 (nn.1-6) [6] nns BEIAEPrUBaeMbIX CBail B COCTaBe KYCTa C YUCIIOM CBail He
MeHbLIE 4-X.

Taxum 06pa3oM, NpeUIoKeHHas TEXHONIOIH MPOBEPEHA KOHTPOJIbHBIMU HCTILITAHUAMY BUH-
TOBOI CBaW C LIENBIO NMPOBEPKH COOTBETCTBUS HECYIUEH COCOOHOCTH CBail PaCYETHBIM CXKHMMAIO-
el U BBIAEPIUBAIOLIEH Harpy3KkaM, yCTAaHOBJIEHHBIM B NpoekTe, B coorBercTBHM ¢ TOCT 5686-94.
«'pyHTBI. MeTOnBI MONEBBIX MCNBbITaHMIA cBasiMi» [4]. [IpH 5TOM KOHTPOJMPOBAIMCH BENMYHHA
HArpy3kH M COOTBETCTBYIOLIEE €iff BEPTUKANbHOE NepeMeLieHHe CBau MOCJ]€E BBHIAEPXKKH HATPY3KH
110 cTabHIIM3aLA CKOPOCTH NEPEMELeHUSL.
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2.2 KycToBasi ycTaHOBKa BUHTOBbIX CBaii

[0 Hauyana OCHOBHbIX PaGOT BbIMO/HSAETCS OpraHM3auus nogbLe3fHol AOpPOru, OTCbINKa
CTPOWTENbHOW MNfowagkn Ao TpeGyeMoro YpoBHS, MaHMPOBOYHbIE paboTbl M o6ecneveHue Haf-
NeXallero BOA0OTBEAEHNSI CTPOUTENbHOM NoLWagKN.

Puc.2.2 - Pasrpyska u cknagupoBaHue ceail CBJ1-256Ha cTpolinnowagke;
reofesnyeckune paboTbl N0 pa3brBKe 0Celi KOT/I0BAHOB - CKBaXMWH

Puc. 2.3 - BypeHue CKBaXUHbI (KOT/1I0BaHa) 6ypoM CO LLUHEKOM gnameTpoMm 500 mMm
B CE30HHO-MEP3/blX NecHaHbIX rPyHTax Ha rnybuHy go 5,0 m (BKM-515);
CBeT/ible 06BbEMBI - Mep3Nblil pa3dbypeHHbI necyaHbll FPYHT

3aTem nocnefoBaTefibHO BbIMNOHANUCL C/eAYyHOUWLNe OCHOBHbIe paboThl, NpeacTaB/ieHHbIe Ha
puc. 2.2 - 2.8 u oTHOcALWMecA K TexHonornyecknm kaptam Komnnekrta Nel - TK-I (1-6): norpy-
304YHO-pa3rpy3oyHble paboThbl; reofesnyveckme paboTbl N0 pa3buBKe oceli 6-TM CKBaXXUH (KOT/0Ba-
HOB); 6ypeHMe 6-TU CKBaXXWH C BbIEMKOI FPyHTa M KOHTPO/SIEM BEPTUKANbHOCTU; YCTaHOBKA U Nof-
roToBKa yHMBepcanbHOW MawunHbl YBEM-85 K BbINO/IHEHWIO paboT Ha JaHHOI CTOSIHKe; CTPOMOBKa
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M norpyxeHue 6-tn ceaiki CBJ1-256 B KOTNOBaHbl C KOHTPO/MEM BEpPTUKaNbHOCTU; 3aBUHYMNBAHUE 6-
Tn cBaii CBJ1-256 ¢ KOHTpONeM UX BEPTUKANIbHOCTW U MOMEHTA 3aKPYUYMBAHUA; KOHTPONb BepTH-
KasbHOTO M FOPW3OHTANbHOTO MOMOXEHMWSA CBaii; 3aCbilMKa Na3yx KOTN0BAHOB W BHYTPEHHeN nonoc-
TV CBali C MOCNOWHBLIM YNIOTHEHUEM.

Puc.2.4 - MogroToska MmawmHbl YBM-85 (ycTaHOBKa ayTpUrepos, HaBecka naTpoHa)

Puc.2.5 - CTponoBKa-3axBaT F0/f0Bbl CBay NaTPOHOM, MofgbeM, MepeMelleHUe U BepTUKalb-
HOe MOTpPYXXeHne CBan B CKBaXXWHY-KOT/0BaH

Ha pnc.2.6 nokasaHO 3aBMHYMBAHWE CBau MalWWHOW YBM-85 ¢ KOHTponem ee BepTUKasb-
HOCTM MOCPeACTBOM peilku ¢ ypoBHeM (AnuHa pelikm 1,2 M); nokasaH NpubOpPHbIA WKUTOK Ans
ynpasneHus npoLeccoMm NorpyxeHus csau (BepxHee nokasaHue: rnybuHa norpyxeHus csau Hoyp,
HUXHEee - COOTBETCTBYIOLMA MOMEHT 3aBMHUYMBAHWS Msas) w 3aNWCU Mpouecca Ha «(pnaLl-
namaTb» (BHU3Y: OCHOBHOI M3MepuTeNbHbIA NpU6GOpP - MAHOMETpP AaBfeHUsa Macna B rmapocucre-
Me); CpefHAA NHAMKaTopHaa nuHus (Load): gelicTBYOLWMNIA M zas 8 % OT M makc-
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Pnc.2.6 - 3aBUHUYMBAHWE CBAM C KOHTPOMEM BEPTUKANbHOCTY; NPMBOPHBIN LLUTOK

Puc. 2.7 - KOHTpPOMb BEPTUKANbHOCTV 3aBMHUMBAEMOI CBaW; KOHTPO/b BEPTUKA/bHOI
OTMETKM CBau; psf 3aBUHUEHHbIX CBai, UMEIOLLMUX OTK/IOHEHWS MO FOPU3OHTANIN U BEPTUKANU

Prc.2.8 - 3acbinka nasyxu n BHYTPEHHel MoIoCTU BUHTOBOM CBau



TexHOMOrNyeckye KapTbl MO COOPYXKEHWIO (hyHAAMEHTOB Ha BUHTOBbIX CBasiX - Punman OAO «MHXeHepHbI LeHTP ESC» - «dupma OPITPIC»

PaboTbl BbIMONHAKOTCS 6GpUrafol 3n1eKTPOMOHTEPOB-NMHelWwmKoB (5 uyen): 5-i paspag -1
yen, 4-in paspag -1 ven, 3-i paspsag -1 uen, 2-ii paspag -1 yen, BoguTenb-mawmHucT YBM -1 yen,
reogesunct - 1uen.

TakuM 06pa3om, Ha OCHOBAHUW KWMHO-, (HOTO-, XPOHOMETPUPOBAHUSA MPU BbINOMHEHNUN paboT
no yCTPOWCTBY 6-TV CBaliHOro KycTta cBail hyHAaaMeHTa PPC-3 nosyuyeHbl ciegytouine TeXHUKOo-
3KOHOMMWYECKME MoKasaTenu:

e 3aTpaThbl TPyAa Ha NPUHATYIO efnHULY n3mepenuns (1 kycT n3 6-Tv csait) - 18,5 uen-y;

e 3aTpaTbl MalWMHO-4Yac Ha Becb 06beM paboT - 8,0 maLl-y;

e BbIpaboTka Ha 1 paboyero B CMeHy B (PU3MUECKOM BbipaXkeHuu - 0,43 yacTb unu 43% Liec-
TUCBanHOro Kycta (2,6 caan).

2.3 YCTPOWNCTBO CTa/IbHbIX POCTBEPKOB

B cregytoLimii TEXHONOTMYECKMIA KOMMEKC BKITHOUYAKOTCS OCHOBHblE paboTbl MO YCTPOMCTBY
CTa/lbHOrO0 POCTBEPKA, 06bLEAVHAOLLEr0 BEPLUMHbI B-T BUMHTOBBLIX CBail: MOrpy30-pasrpy30uHble
paboThl; 3eMAsHbIe U reofesnyeckne paboTbl; YCTaHOBKA OMOPHbLIX CTONMKOB, MOHTaX M 06Bapka
6as0K poCTBepKa; 3a4MCTKa M aHTMKOPPO3UiHas 06paboTKa CBapHbIX LUBOB. YKa3aHHble paboThl
nocnefoBatenibHO NpeacTaBieHbl Ha puc. 2.9 - 2.13, KOTOopble TaKXe ABMAITCA UNMCTPaLUAMU K
TexHonornyeckum kaptam Komnnekra Ne2 - TK-IT (1-6).

Prc.2.9 - Morpyso4Ho-pasrpy3oyHble paboThl (MepemeLleHne HKHUX GasloK POCTBEPKa);
BbINOHEHWE 3eMANAHBIX PaGoT, 3ajaHune NPOEKTHON BEPTUKabHOW OTMETKM, YCTAaHOBKA OMOPHbIX
CTO/IMKOB U 3aKPEMeHMe KX K CBasiM MPUXBATOYHbIMU CBAPHBLIMU LLIBaMU

Ha cBav HafeBaloTCH, a fa/lee K HAM NpUBapuBatOTCA 3/1eMeHTbl, 06pasytoLme cTonmk. Ha
TPW HWKHWUX CTOSIMKA YCTaHaB/MMBAETCA 6afka HUXKHEro YPOBHS POCTBEPKA, Kaxdas M3 KOTOPbIX
COCTOUT U3 [BYyX ABYTaBpoB 3561, 06beAMHEHHBIX MEXAY CO60l BHYTPEHHUMU pebpamu XecTKo-
cTU. Ha Kaxxgyto 6afiky HUKHEro ypoBHS, 3aKperyieHHyH K CBasM [BYMS BEPXHUMMW CTOMMKaMU,
yCTaHaBNMBaeTCA bGasika BEPXHEro YPOBHSA, cocToAwasa m3 AByx AByTaBpoB 30LLI2 n BBapeHHbIX B
HMX YeTblpeX LuBennepos Ne30 ¢ MAMTONM, Ha KOTOPYH YCTaHaB/iMBaeTcs GawiMak 6GawiHu. [ByTas-
Pbl BEPXHEr0 YPOBHA Harpas/ieHbl BAO/b 6a/l0K HWKHErO YPOBHSA M ONMUPAOTCA Ha HWUX MOCPeLCT-
BOM HaK/MafjoK. Ha nukeTe nosepx LUBENNEPOB NPUBApUBAIOTCA HaKNafHble NAACTUHbI TOMLWMHOW 6
MM, 3aKpblBatoLne 0TBepcTMs Mexay wweennepamm (Puc.2.1). CoefMHEHNS BCeX 3NEMEHTOB (DYH-
JameHTa mMexay coboi NpoM3BOAMTCSA NOCPELCTBOM PYYHOI CBAPKM MOCTOSHHBIM TOKOM (2 MoCTa).

TpebyeTca BbINOMHEHWE LOMOMHUTENbHLIX 3eMASHBIX PaboT BPYUHYHO ANS BPEMEHHbIX
KOTN0BaHOB, 06eCneymBaloLLmMX BO3MOXHOCTb BbINOSIHEHMS CBAPOUHBIX PaboT B HUMXXHEM MONOXeE-
HuW. TTocne 3aBepLUEHUs CBAPOUHbIX W aHTUKOPO3WIHBLIX PaboT cnegyeT 06ecneynTb BbINOMHEHME
06paTHOI 3aCbINKN BPEMEHHbIX KOT/I0BaHOB C YM/I0THEHUEM.
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Punc.2.10 - BbINONHEHWE NPUXBATOYHbIX CBAPHbIX LUBOB; YCTaHOBKA 6aN0K HMXXHETO YPOBHSA
pocTBepKa (Ha 3agHeM njaHe - ABYXKabMHHbI Ypan 4320-31 ¢ gM3e/bHbIM CBAapOYHbIM arperaTom
ALl ana cBapkKu B NOJIEBbIX YCNO0BUAX)

Puc.2.11 - YcTaHoBKa 6a/l0K HUXXHEro YPOBHSI C UCMO/b30BaHWEM AOMKPATOB;
MOAroHKa 3/1eMeHTOB 6asioK Npy NMOMOLLLM Fa30BOW PE3KMU.

Punc.2.12 - BbINO/IHEHNE OCHOBHbIX CBAPOYHbIX paboT py4YyHO CBapKOW B 2 MOCTa;
BbIMNO/THEHWE CBAPOYHbIX PaboT B TPYLHOM HVKHEM MOJIOXKEHUN.
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Punc.2.13 - Bbino/iHeHWe paGoT Mo 3aUMCTKe U MOKPAcKe CBapHbIX LUBOB

Csau 1 pocTBepK msrotasnmsaroTca n3 ctann 09r2C no NOCT 27772-88* n 3awmuiatoTca
0T KOppPOo3nMn 6UTYMHO-HanpuToBoi Komnosnymein BHK-M no TY 5775-004-31854575-02. O6uiasn
TO/MLWMHA 3aBOACKOr0 MOKPbITUA (TPYHTOBKA - 1 C/10i, nokpacka - 3 ¢n1of) - 150 MKM.

PaboTbl BbINOAHATCA 6puragoii (7 4Yen): 3/neKTporasocBapLliMku 5-ro paspsga - 2 u4en,
3NEKTPOMOHTEPbI-NNHEALWNKIN: 4-r0 pa3pag -1 den, 3-i paspag -1 yen, 2-i paspsg -1 4Yen; mawu-
HUCT CTPOUTENIbHOIO KpaHa -1 4yen, reofesnct - 1uen.

Takum 06pa3om, Ha OCHOBaHUM KUHO-, (0OTO-, XPOHOMETPUPOBAHMSA MPW BbINOIHEHUN paboT
Nno yCTPOMCTBY CTa/lbHOrO pocTBepKa 6-TW CBaliHOro Kycta cBali yHaameHTa PPC-3 nonyu4eHsbl
cnefyroLme TeEXHUKO-9KOHOMNYECKNE NOKas3aTenu:

e 3aTpaTbl TPyja Ha NPUHATYIO eauHULY nsMepeHus (1 pocTBepk, € pacxofoM ctanm 2,25 TH)

- 22,0 yen-u;

e TO e, Ha 1TH Macchbl cTa/ibHOro pocteepka - 9,8 yen-y;

e 3aTpaTbl MallNHO-4Yac Ha Becb 06beM paboT No pocTBepKy - 4,5 malu-y;

* TO Xe, Ha 1TH Maccbl CTalbHOro pocTBepka - 2,0 mall-y;

e BblpaboTka Ha 1 paboyero B CMeHY B p1M3NYeCKOM BblpaxeHun - 0,36 nnu 36% oT 06bEMa
pa6oT, nnam 0,8 TH YCTAHOB/IEHHOT0 CTa/IbHOr0 POCTBEPKA.
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3.4 TEXHOJIOTHYECKAS KAPTA TKI-4 (YETBIPEXCBAMHBIN KYCT)

3.4.1 O6nacTs NpUMeHeHUs

Texuonormgeckas kapra TKI-4 paspaborana Ha yCTpOHCTBO CBaifHOro Kycra u3 4-X CTallb-
HBIX BUHTOBBIX cBail THIIa CBJI-256 ¢ TUTHIM YyI'yHHBIM HAKOHEYHHKOM B CE30HHO-MEP3IOM mec-
YaHOM [PYHTE.

Kapra npennaspayena M WCIONB30BaHHSA NPOEKTHBIMH, CTPOUTENLHO-MOHTXHBIMU H
IKCILUTyaTHPYIONTMMH OPraHu3alMaMA Opy pa3paboTKe NPOEKTHO-CMETHOH NOKyMEHTaUMH U IIPo-
€KTOB MPOH3BOJICTBA pabOT MpPH CTPOUTEIBCTBE, PEKOHCTPYKIMK U 3Kciuryatanuu BJI u AMC c
IPUMEHEHHEM COBPEMEHHBIX BBICOKOI(()EKTHBHEIX MAIINH W MEXaHH3MOB OTCYECTBEHHOTO M HM-
DOPTHOrO MPOU3BOACTEA B ycnoBusx CeBEpHON CTPOUTENBHO-KIAMATHYECKOM 30HBI.

OcHoBHBIe paboThl, TpeaycMOTpeHHBIE TexHonorudeckodl xaprod (TK): mnorpyzouno-
pasrpy304HsIC pa0OThL; reojIe3udecKre paboTH 1o pa3bHBKe oceif CKBaXXHH (KOTIOBAaHOB); OypeHue
CKBa)XHH C BEICMKO}M IPYHTa M KOHTPOJICM BEPTHKANBHOCTH; TIOATOTOBKA MamuHbl YBM-85 K BBI-
MOJIHEHUIO paboT Ha JaHHOM CTOSHKE; CTpONOBKa M morpyxenue cail CBJI-256 B xoTiioBaHHI ¢
KOHTPOJIEM BCPTHKANBHOCTH; 3aBMHuMBaHue cBaif CBJI-256 ¢ koHTponeM MX BEPTHKAIBHOCTH H
MOMEHTA 3aKpYYHUBAHHUs1; KOHTPOJIb BEPTUKAIBHOIO H FOPU30OHTAIBHOTO IOJIOKEHHS CBaif; 3aChIIKa
na3yX KOTJIOBAHOB ¥ BHYTPEHHEH IOJOCTH CBAH ¢ MOCIOHHBIM YIUIOTHEHHEM.

3.4.2 Opranu3anms B TEXHOJIOTHS CTPOMTEILHOI0 Mpolecca

[ToaroTroBka CTPOMTENHHON IUIOMIAAKHA IIPOM3BOJUTCA B 3aBHCHMOCTH OT HHXKCHEPHO-
re0NOrHuecKuX, CE30HHO-KIMMATHYECKHX W TPAHCIOPTHHIX YCIOBHM W ONpeNeNseTcs: MpOeKTHbIM
pewnenueM. Ilepen BemonaHenueMm ocHoBHBIX pabor nmo TK, xak npaeuino, TpeGyeTcs BBIIOJIHEHUE
paboT IO OTCHINKE IUIOIMANKH JI0 TpeOyeMOoro ypoBHS M BBIIOJHEHWE IJJAHUPOBOYHBEIX paboT 1o
obecneueHnI0 HauiexkKamero BogooTsencHus. Kpome toro, ciemyer oOeCHeYATh TPAHCHIOPTHBIC
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YCIOBHA IS IOABE3NA, IPOXOJANMOCTH H pabOTHI HCIONL3yEeMOH Ha CTPOHTENBLHOM IUIOLIAAKE TeX-
HUKH.

Texnonoruyeckumit npouecc ycTpoiicTBa KycTa U3 4-X CTaIbHBIX BHHTOBBIX cBait CBJI-256
nenecoo0pasHo pa3AenTh Ha § OCHOBHBIX 3TaloB, IPCACTABICHHBIX B Tabn. 3.4.1:

e Jran 1. [lorpy3ouHo-pasrpy3ounsie paGoTHI.

Iramn.2. Pa3bueka oceil ckBaXXuH (KOTJIIOBAHOB).
Jtan 3. Bypenue ckBaxuH (KOTIOBaHOB).
Itamn 4. [loaroroska Mamuus YEM-85.
Itan 5. CTponoBKa ¥ NOrpy>KCHHE CBall B KOTIOBaHBL
JTan 6. 3aBUHYHBaHKE CBail.
Ir1an 7. KOHTpOJIb NOM0XKEHAS CBaH.
Jran 8. 3ackinka ¥ TpaMOOBKa ITa3yX H BHYTPEHHEH [TOJIOCTH CBai.

Heobxoaumele kpuTepum-1OIMyCKH, KOTOPHIE CIEAYeT CTPOro CoOMOnarsh MpH HOIPYXECHUH
BHHTOBBIX CBaif B COOTBETCTBHH ¢ «HCTpyKUHe# 10 MPON3BOACTBY U IpHEMKe paboT OpH yCTpoi-
cTBe GYHIAMEHTOB M 3aKpeIUieHHH u3 BHHTOBBIX cBail M aHkepoBy (ITIN «Cessansueprocersnpo-
ekT», Jleauarpazg, 1993r. [3]:

e MOMEHT Ha Bally 3aKpy4MBaHHS NPH HCIONH30BaHWH YHHBEpCanbHOM Mamuebl YBM-85
JOJDKEH HaxoauThes B uaTepBale: Mvyp= 8 Tc'M < M3ap < Mmakc = 8,5-9,0 1¢'M;
YToJ1 HaKJIOHA IIPOZOJILHOM OCH BUHTOBOM CBaH HE IOJDKEH NPEBLICHTS + 0°307;
CMEIICHHUE IIEHTPa BUHTOBO# cBau B IUIane - +50 MM;
OTKIJIOHEHHE OT NIPOEKTHON OTMETKH BUHTOBOH cBaH - + 20 MM;
HaTypHBIC HCIBITAHMsI CBaif IpPH OTKNOHCHWH (PaKTHYECKMX I'DYHTOBBIX YCJIOBHH OT Ipo-
€KTHBIX JILOO NpH anpoOHPOBAHMH HOBBIX TEXHOJIOTHH.

B Tabmn.3.4.1 mpencraBieH mepeueHb paboT MO NPEUIOKEHHOH TEXHONOTHH, COOTBETCT-
ByIOLIMH NepeYHCIeHHBIM 8-MU 3TanaM, KOTophle MOCIeA0BaTeNbHO HINIIOCTPUPYIOTCA Ha  ¢oTo-
rpadusx (puc.2.2 - 2.8). Ha ocHOBe BBINOIHEHHOTO XpOHOMETpUpoBaHus B Tabi.3.4.1 npeacTase-
Ha Kanbxyndmus TpynosaTpar Y 3aTpaT MalllHH Ha YCTPOHCTBO YETBIPEXCBAHHOTO KyCTa.

Konrponbs KagectBa paboT OCYILECTBIAETCA B COOTBETCTBHH C TpeObOBaHHsIMH pabouero
npoekra u 3-i yactd CHull Ha npou3BoACTBO U IpreMKy paboT. TexHonornueckas xapra npemy-
CMaTpHBAET OIEPAlIOHHEIN KOHTPOJb B COOTBETCTBUY C BHIIICyKa3aHHBIMH qomyckaMu. Onepany-
OHHBIA KOHTpOJb KayecTBa paboT IPOM3BOIMTCS IO cXeMe, IpHBeReHHOH B Tabm.3.4.2. CxeMsl
ONEPaMOHHOT0 KOHTPOJIA KadyecTBa paboT BKIIHOYAIOT IEPEUeHb KOHTPOIHPYEMBIX Onepaluii, co-
CTaB, CPOKH U CIOCOOBI KOHTPOIIS, IIEPeUeHb CKPBITHIX paboT, Ha KOTOpPBIE JOJDKHB! COCTaBIATHCS
AKTEHI X OCBUJIETEILCTBOBAHHUS B IIPOIIECCE CTPOUTEINLCTBA.

[1pu pa3spaboTke TEXHOJOTHYECKON KapTHl HA YCTPOMCTBO CKBAXKUH (KOTJIOBAH) H YETHIPEX-
CBalfHOTO KycTa ¢ BUHTOBOH cBaeii CBJI-256 cxema onepallMOHHOTO KOHTpOJs KauyectBa pabor
pazpaborana Ha ocHoBaHuM nonoxennii CHull 3.02.01-87 «3eMnsHBIE COOpPYKEHHS, OCHOBAHUS U
dyunamenTe 1 CHuUIT 3.05.06-85 «3mekTpoTeXHHUECKHE YCTPOUCTBAY.

3.4.3 CocraB Gpuraasl
PaboTh!l BRIDONHAIOTCS OpHraoil JIEKTPOMOHTEPOB-THHeHIMKOB (5 dem): 5-it paspan (IV

rpynna) — 1 gen, 4-# paspsax (IV rpynna) — 1 yen, 3-ii paspsan (III rpymna) — 1 uen, 2-i paspsn (11
rpynna) — 1 uen, Bogutens-Mamuauct YBM (Il rpynna)-1 gen, reogesuct (II rpynma) — 1 gen.
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Tabmuma 3.4.1. Kanpkynsnus Tpyao3aTpar ¥ 3aTpar MaUIHH Ha YCTPOHCTBO 4-x cBaitHOro kycra casmu CBJI-256

IlpopomkurensHOCTD Hanmenoanue ¥ 3a- Cocra bpuraze, Tpyno3arpars! (6e3 me-
O6bem pabot poa TpaThl MallIHH H Me- 3BeHa (Oe3 MexaHu- py. p
paboTsl, yac XaHH3aTOPOB), Yen/dac
XaHH3MOB 3aTOPOB)
Haumenoanmue oc : 2 o - =
- ] O = Pl
Ne Wagp HOBHBIX 3TarloB pa- 3 2 ° 3 2 o S 2 g g ©
JTana S 5 ot o @ S8 29 3 £ S 2
6ot < = o g e 5 ] 35 8 g o z 35 5
g3 2 =3 3 g 3 S5 | g ¥ R R
==Y = = m s = S o [} v\ m
= S > = S = g o 5 S
] % | z g | 2 |3
T O = o
1 2 3 4 5 6 7 8 9 10 11 12 13
ITor 4 1
1 | TKI-4/1 Py30tHO- cBau 4 0,05 0,20 KC-35714 0,20 3 1 0,15 0,60
pasrpy3ouHblie paboTs 5 1
PazbuBka ocelf ckpa- Teonesnct !
2 TKI-4/2 KycCT 1 0,35 0,35 3 1 0,70 0,70
KUH (KOTIOBRHOB) 2
3 | TKI-4/3 | DYypeHMOCKEIXHR | . 4 0,50 2,00 BKM-515 | 2,00 : ; 1,0 40
(KOTJIOBAHOB) 2 1
4 TKI1-4/4 | Iloaroroska YEM-85 KyCT 1 0,50 0,50 VBM-85 0,50 ; { 1,0 1,0
CrpomoBka u norpy- Teonesnct 1
5 TKI-4/5 eHue cBait B KOTJIo- 1 cBas 4 0,25 1,00 VEM-85 1,00 5 1 0,5 2,0
BaHbI 3
leonesncr 1
6 | TKI-4/6 | 3aBuHuMBaH¥ue cBaif 1 cBas 4 0,45 1,80 VBM-85 1,80 5 1 0,9 3,6
3
7 TKI-4/7 KoHtpons nonoxxeHus 1 kyer 1 0,10 0,10 [eonesuct 1 02 02
CBaif 2 1
8 TKI-4/8 3acbinka 1 TpaMOoBKka | cpas 4 0,10 0,40 3 1 02 0.8
nasyx U NOJOCTH CBail 2 1
TKI-4 Bceero: 6,35 5,50 12,90
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Tabnuna 3.4.2 CxeMa onepallHOHHOrO KOHTPOJIS KayecTa paboT

Onepanuy, NoUIEKaIIHe KOHTPOIIO KoHTponb KayecTBa BHINIOJIHE-
HU$ onepanyi
IpousBopnTenem pabot Macrepom Cpoxku IIpuBnekaembie
CIEIHATIMCTEI
(cnyx651)
1 2 3 4
KoHtponb monoxenus cpaif; cocras- | Pazburka oceii ckna- TlpH BHOION- I'eonesuct
NeHHE AKTOB Ha CKDBITHIC PabOTHI C | XKUH; HeHHHd paboT
yKasaHHeM THIIa IpUMeHEeHHOH cBad, | Benenue Xypuana
[uaMeTpa U TIyOMHBI CKBaXHHBI, | OypeHHs M 3aKpyuHBa-
rpyHTa mo THyOHHE, €ro COCTOSHHS, | HUA (3aHECEHUE AaH-
MOMEHTa 3aKPyYHBaHHs, AATHI HBIX [10 KaXao#i cBae)

3.4.4 Meps1 6€301acHOCTH IPH OPOH3BOJCTBE pagoT

Ilpu mpon3BOACTBE CTPOUTENBHO-MOHTAXHBIX paboT Tpebyerca cobmonarts npaswia CHull

12-03-2001 «be3onacuocts Tpyaa B crpoutensctey (Hacts 1. O6mme TpeboBauus) u CHull 12-4-
2002 «be3onacHOCTH Tpy/Aa B cTpouTenbeTBey. (Uacts 2. CTpouTensHOe IPOU3BOJCTBO).

[pw BpmonHEHUA paboT MO OYPEHHIO CKBAXXHH, CTPONIOBKE H IIOTPYXEHNIO BUHTOBHIX CBail €

Hcnone3oBagreM MamuH BKM-515 u YVBM-85 3anpemaercs:

NepeBO3UTH MoJieH Ha MnaTdgopMax MaLIVH;

HepeMeInaThes Ha MallHHAX ¢ MOAHATHIM OYpHIBHBIM 000pYHOBaHMEM, MAHUITYIITOPOM H
CTpEJION;

OYpHUTH CKBaXXHMHEI H MOTPYXKATh CBaH, KOTJa MAIIKHE] HE YCTAHOBJICHEI Ha JOMKparthl (ayT-
PHUTEpPEI);

ITpHUKacaThcd K BpallalomiuMcs 3JIEMEHTaM 1 OUHINATh BPAIAOIIHECS 3JEMEHTRI OT FPYHTAa;
HAaXOJWTECS MOCTOPOHHUM JIMIAM BO Bpems OypeHus 6mnke 4 M 0T 6ypUILHOH MalllUHb] U
15 M — BO BpeMs [lepeMeEIICHHUs, NOTPYKEH)s H 3aBHHYMBAHHUS CBaif;

HaXOAUTHCS MOl TPY30M NP IEepeMeMeHHH, OrpyKEHNH U 3aBAHYMBAHUHN CBAii;
TIEPCOHANy U BOIUTENIO-MAaNIMHKECTY (oneparopy) padoraTh Oe3 3amuTHoit kacku o 'OCT
12.4.128-83;

pabotats Onmxe 30 M OT KpaifHero npoBoZia JJHHUH dJeKTponepenadn 6ez Hapsaa-Ionycka,
NOANHCAHHOTO PYKOBOAMTCICM INPCIUIPHATHS H BBIJAHHOMY HAa pPYKH BOUWTEIIIO-
MAaIKMHUCTY (ONeparopy).

3.4.5 MaTepHaJbHO-TEXHHIECKHE Pecypchl

[oTpebHOCTH B MaTepHaIbHO-TEXHAYECKUX PECypcax pacCUMThIBaercs mo dopmam, IpuBe-

JICHHBIM B Tabn. 3.4.3, 3.4.4.

Benomocts moTpeOHOCTH B OCHOBHBIX MallMHAX, 000PYIOBaHHH, HHCTPYMEHTE, HHBEHTApE H

NPHCIOCOOJICHUAX COCTaBJieHa COINIACHO IPHHATON TEXHONOTMM M OPTraHH3alUM BHIIONHCHHS
CTPOMTENBHOTO IIPOLECcCa, HOPMOKOMIUICKTOB OCHAILEHHs OpHraj MHCTPYMEHTOM, HHBCHTAapeM,
MPUCHOCOOJICHASIMH, a TaKXKEe Ha OCHOBE JAHHBIX THIOBBIX TEXHOJOTHYECKHX KapT IO BBIIOAHE-
HHIO pacCMaTPUBAcMBIX paboT.

BenoMocTs TOTPEOHOCTH B OCHOBHBIX MaTEpHANIbHO-TEXHAYECKHX PECypcax COCTaRJIeHa Ha

OCHOBaHHH paboumx ueprexei, BEeXOMOCTH 00beMOB paboT H HOPM pacxoja MaTepHaloB Ha Bbl-
HoJHeHue pabor.




TeXHONOrHYECKUE K3PThI 110 COOPYKEHHIO PYHNAMCHTOB Ha BUHTOBEIX CBaAX — Guanan OAO «HmkenepHbiit uentp EIC» - «dupma OPIPICH

Tabmuna 3.4.3 IloTpeOHOCTD B OCHOBHBIX MAIHHAX, 000pPY/I0BAHMH, HHCTPYMEHTE, HHBCH-
Tape H IIPUCIIOCO0ICHUAX

Ne | Mamunsl, 06opynoBanue, HHCT- Mapxka KonuyectBo, | TexHuueckas xapakrepu-

n/n | pyMeHTBI, HHBEHTAPh U MPHCIIO- LIT. CTHKa
cobnenus
1 2 4 5 6
1 BaxroBblii aBTOOYC AN JOCTaBKU Vpan 2551-41 1
nepcoHata Ha OOBEKT

2 AgTokpan L=18 m KC-35714 1 G=16T1C

3 BypuibHO-KpaHOBas MalllHa BKM-515 1 M2>0,5 Tcm
4 VYeraHoska no 3%}‘BI/IH'{HBaH[/IlO VEM.85 1 Misp >85 oM

cBaii
5 JlazepHbIil HHBEIUP C 3JIEKTPOH- 1
HbIM GJIOKOM

6 CranpHas MepHas JIeHTa 1 L=20 m

7 Peiika ¢ ypoBHeM 1 L>12wm

8 HusenvpHas pefika 1

Ta6smia 3.4.4. TloTpeOHOCT B OCHOBHBIX CTPOUTEIILHBIX KOHCTPYKIHMAX, ACTANIX, TI0Iy-
¢abpukarax, MaTepHaiax 1 000pyIOBaHUK

No CrpoureibHbIE KOHCTPYKUHH, Mapka Eannnua usme- Konuyecteo
n/n | peranm, nony¢abpuKaTsl, MaTe- peHuns
pHasibl H 000pyAOBaHUE
1 2 3 4 5
1 CrayipHasi BUHTOBas CBas CBJI-256 T. 4

3.4.6 TexHUKO0-9KOHOMHUYECKHE MOKA3ATEeH

B TexHOMOTHYECKOH KapTe IPUBOIATCS CNEAYIONIHE TEXHUKO-3KOHOMUYECCKHE TOKA3aTCaH:
3aTpatThl TPYAa Ha MPUHATYIO eAUHUIYY H3MepeHud (4-X cBaiiubni kycT) — 12,90 uen/uac;
3aTparhl MAlIMHO-Yac Ha Bech 00veM paboTt — 6,35 mani-yac;
BeipaboTka Ha 1 paGodero B cMeHY B ¢u3mueckoM BoipakeHHH — 0,62 nmimm 62% geTrpéx-

cBaiiHOro KycTa (2,5 can);

cebeCTOUMOCTD CTPOUTEILHO-MOHTAXHBIX pa60T onpeacnaeTcs Ha OCHOBAHUH KalbKyJUI-

ITHH.
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INPUJIOKEHHME 1

TEXHAYECKHE XAPAKTEPUCTHKHA
YHUBEPCAJILHOW EYPOBOI MAILIMHBI YEM-85

ITapamerps1 Unecnennble 3HAUCHUs
1. MakcHMaJbHBIH BBUIET CTPEIIBI, M 12,0
2. Yron norpéMa CTpenss OT TOPA3OHTAIH, TPaj 80
3. YroJ onyckaHusi CTpeJbl OT TOPH30HTAIH, TPaj 30
4. YroJ noBOpoTa KOJIOHHEL, Ipaj 400
5. Paboumii cekTop, rpax 200
6. 'ny6buna OypeHus, M 1o 6,0
7. Inamerp Oypenus, M 0,36; 0,5; 0,63; 0,8
8. MoMmeHT npurpy3a 5a 6ypHIEHOM HHCTpYMeHTe, KHm 230,0
9. MakcuManbHBIH MOMCHT Ha CTpETIC IIPH 3KCKaBaIluy
400,0
IpyHTa U3 CKBaXHHbI, KHM
10. MakcuMaTBHBIH KPYTSAIIHH MOMEHT Ha OypHIIBHOM HH- 15.0
cTpyMeHTe, KHM ’
11. MakcUMaXbHBIA KPYTAIIHA MOMEHT IIPU NIOTPY>KEHHH 85.0
cBaH, KHM ’
12, JlonyckaeMbli yknoH pabo4dei mIomaku, rpa 3,0
13. Pabouee naBnenue B rugpocucrema, Mlla 25,0
14. CoOcTBeHHast Macca T'HAPOYCTAHOBKH, TH 8,3
15. Macca cHapshKeHHOH MalllMHEL, TH 17,0 (16,6)
16. Tlonnas macca, TH 21,3 (24,0)
17. Macca pasMeInaeMoro u repeBo3uMoro rpysa, TH 4,3(74)
18. I"'abapuThl B TpancropTHoM nooxkenu (JAxIIxB), MM 10100x2500x3750
19. Tuanason pabounx temnepatyp, C° -40 °C no +40 °C

20. Bazoroe maccu

YPAJI-4320 (KAMA3-53228)

* B ckoOKkax npuBeneHsl gangble gt KAMA3-53228
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