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MOJIMMEPHbIE KONOALLbI MMM 2025
Beenenue

MonnmepHble KoMOALbI NMpeacTaBastoT cobon CcoBpeMeHHoe
TEXHO/IOTUYECKOE PELUEHME AN CTPOUTENbCTBA MOA3EMHbIX
COOpPYXeHWI B CUCTEMax BOAOOTBEAEHMWS, BOAOCHAbXeHMS,
ApeHaxa 1 Apyrvx MHXXeHepHbIX ceTei. [To cpaBHeHMIO ¢ Tpa-
AVNLMOHHBIMN KOHCTPYKUMAMK 13 6eTOHa nan MeTanna, nosu-
MepHble KOOALLbI 061a4ak0T KOMMIEKCOM HEOCMOPUMBbIX Mpe-
nMyLLLecTB, obecrnevmBatoWmnx AOArOBEYHOCTb, 3KOHOMUYHOCTb
1 6e30MacHOCTb 3KCMayaTaLum.

W

L)

KntoueBble npenmyLuLecTBa NJ1acTUKOBbIX KOJIOALLEB:

e [lnuTenbHblii cpok cnybbl — npesbiwaer 50 ner
6narofaps CTOMKOCTM MaTepvana K KOppo3uu, rHue-
HUKO WM BO3ZENCTBUIO arpecCcuBHbIX XMMUYECKMX Cpes,
COAEPIXKALLMXCA B FPYHTE U FPYHTOBbIX BOZAX.

e WcknrountenbHas repmMeTUUHOCTb — Lie/IbHOCBap-
Hasi KOHCTPYKLUMSA MONHOCTBI WCK/IOYAET MPOHUKHO-
BEHME BRarM W TPYHTOBbIX BOZ BHYTPb KO/M0A4UA,
npesoTBpaLlas 3arpsa3HeHne oKpyKaroLlen cpesbl n obecneynBas COXPaHHOCTb 06OpYAOBaHMA.

e Manbiii Bec 1 NPOCTOTa MOHTaXa — Macca NOJMMEPHOro KOMOALA B HECKO/IbKO pa3 MeHblue 6eTOoH-
HOro aHasiora, YTo NMO3BOJIAET OTKA3aTbCs OT WMCMOJIb30BAHUA TAXENOW PY30NOABEMHON TEXHUKM, CO-
KpallaeT Bpems 1 Tpyo3aTpaThbl Ha YCTaHOBKY.

e DKoJsiorMueckas U sKcnsyataumoHHasa 6e30nacHOCTb — MOANITUIEH ABAAETC XUMUNUYECKN MHEPTHBIM
MaTepUasoM, He BblAeNseT BPeAHbIX BELECTB B OKPYXXatoLLyO cpedy, He TpebyeT 3aTpaTHOW aHTMKOP-
PO3VOHHOM 3aLUThI.

e BbicoKas NPOYHOCTb N CTOMKOCTb K Harpy3Kam — COBPEMEHHbIe MaTepuanbl U KOHCTPYKLUS C yCu-
NEHHBIM JHOM U pebpamu XEeCTKOCTW BbIAEPXKMBAOT AaB/IEHME TPYHTA, AMHAMUYECKME U CTaTUYecKne
Harpyskm.

e YHMBepcasbHOCTb U aAANTUBHOCTb — LUVPOKUIA TUMOPA3MEPHbIN Psf, BO3MOXHOCTb U3roTOBJ/IEHUS
HecTaHZapPTHbIX KOHOUIypaLmi, pa3sinyHble BapuaHTbl PacnosioXeHUs U gnameTpa naTpybkos, a Takxke
BCTPOEHHbIe 3akiaAHble /18 MOHTaXka BHYTPEHHero obopyA0oBaHWs (IECTHUL, NAOLWAZOK, KPEMNNEHWNR).

e Huskue 3kcnyaTauMOHHbIE PacXoAbl — He TPeOyT peryaspHoro obcay>KmBaHus, peMoHTa Uan 3a-
MEHbI U3-3a KOPPO3UK, a MO OKOHYAHMM CPOoKa Cy>K6bl MOTyT 6bITb NepepaboTaHbl.
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(o) npouvseogutesie nu TeXxHoJsiormu:

Mpogaykuna nog Toproeoit mapkoit «MMM» («MatnaiH») NponsBoANTCA poccuiickon komnaHnen 000 «Ma-
ctepckaa [MonumepHbix MaTtepuanoB» Ha COBPEMEHHOM MPOU3BOACTBEHHOM Kommaekce B CaHKT-
Metepbypre. MNpu M3roTOBAEHUN KONOALLEB NCMO/b3YeTCA BbICOKOKaYECTBEHHbIN MOANSTUIEH HU3KOTO AaBAeHNA
(HDPE, M3BIM) n mMeTos 3KCTPY3UOHHOW (LIOBHOI) CBapKu Ha NpodeccMoHaNbHOM obopyaoBaHuW. [aHHas
TeXHo/IoruA, BbiNosHAeMas B cootBetctBum ¢ FTOCT 16971-71 un 16310-80, rapaHTUpyeT cO34aHNE MOHOJIUTHOW,
repMeTUYHOM 1 MPOYHON KOHCTPYKLMN.

Bca npoaykuns cootsetcTByeT cTpornm TpebosaHusam TY 4859-001-67426748-2010, npoxoanT MHOTFOCTYMEH-
YaTblli BXOAHOW KOHTPOJb Chlpbsi U BbIXOAHOW KOHTPOJb FOTOBbIX U34EANNA, YTO NOATBEPXKAAETCA HEOOXOAMMBI-
MU cepTudurkKaTamm.
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HasHaueHume:

HactoAwmin JOKYMEHT ABAAETCA PYKOBOACTBOM MO MOHTa)Ky noJumepHbix konoaues MMM ob6uiero
Ha3HaueHusA ANA C/IeAYIOWNX UH)KEHEPHbIX ceTei:

e KaHannsauMoHHbIX: XO37ACTBEHHO-ObITOBOW, IMBHEBOW (LOXAEBOM) U NMPOMbILLINEHHON KaHanM3aLumnn.

e BopaonpoBoAHbIX: XO35MCTBEHHO-NMUTLEBOIO W MPOTUBOMOXXAPHOrO BOAOCHAOXKEHWS.

e /lpeHaXHbIX U BOAOOTBEAEHMUSA: CUCTEM FNIYOUHHOIO N NMOBEPXHOCTHOTO ApPeHaa, CeNTUKOB, JIOKaslb-
HbIX OUMCTHBIX coopyxeHui (JIOC), (nBHeoTBEAEHNA.

e BopaonoaroTroBKW: KECCOHbI A8 CKBaXWH, KONOALbI CMNCTEM GUABTPALIUN U MOATOTOBKM BOZAbI.

e A TakKe AN UHBIX CETEN, rae TPebyroTCs repMeTUYHble, KOPPO3NOHHO-CTOMKME U AOATOBEYHbIE KaMepbl.

BHumaHue! [ina kabenbHbIX Konoaues (3/1eKTPOCBA3b, cunoBble kabenn, BOJIC) aelcTBYIOT OTAE/IbHbIE
peKomeHAauMmn No MOHTaXKy, yumTbiBatlowme cneundpmrky kabeabHoro BBoga U BHyTpeHHero obopyaoBa-
HUA.

HacTtosluee pyKOBOACTBO MO MOHTa)y COAEPXXUT MOAPOBHbIE MHCTPYKLUN, TEXHUYECKME PeKOMEHAALUN U Me-
pbl 6e30nacHOCTH, COBAOAEHME KOTOPbIX ABASETCA 0653aTe/IbHbIM YC/IOBUEM A1S NPaBUIbHON YCTaHOBKM, A0-
roBeyHom 1 6e3onacHoOM akcryaTaumm NoaMMepHbIx konoaues MIMM.

1. 06ime TPeGoBaHMA M NOCNEA0BATENbHOCTh MOHTAKA

1.1. NMlocneoBaTenbHOCTb BhinonHeHUa pagor

MoHTax 1t060ro nosmmepHoro kosogua MMM BktouaeT B cebs cnegyrowime OCHOBHble
3Tanbl BHE 3aBUCUMOCTM OT Ha3HAYeHus:

=

MNoaroToBka TpaHLen (KOTA0BaHa).

YCTPOWCTBO M YNNIOTHEHWE OCHOBaHMWSA, MOATOTOBKA APEHAXHOTO cNos (MPU HaANUNK yKa-

3aHM B NPOEKTHOWN AOKyMeHTauun, ganee MNA).

YcTraHoBKa WA 3a1MBKa NANTbl OCHOBaHWA (Npw ykasaHum B /).

YcTaHOBKa KOO HAa MPOEKTHY NO3MLNHO.

KpenneHue konojua K Nante OCHOBaHWA aHKepamu (Mpy Haanumm NanThbl).

MoakntoueHne NoABOAALLNX N oTBOAALLMX Tpybonposogos (MBX, MHA, MMM, uyryH, ctanb u

Ap.) N NpOBepKa COeAMHEHNI HAa FePMETUYHOCTb.

7. YcTaHOBKa ynaoTHUTenen TpyOHbIX BBOAOB (MaHXET, Ca/lbHMKOB) MPU HEOBXOANMOCTY
(eCN KOHCTPYKLMEN KonoaLa NpesycMOTPEHbI).

8. BHyTpeHHMe MOHTaxxHble paboTbl (yCTaHOBKa NeCTHUL, 06opyAOBaHNS, CUCTEM aBTOMATH-
KV ApY Hannumnm).

9. ObpatHas 3acbinka ¢ NOCJIOMHOW YTpamMbOBKOW.

10. O6yCTPONCTBO rOPAOBUHbI, MOHTaX Pa3rpy304UHbIX MANUT, KPbILLEK MW JIHOKOB.

N

o vk w
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1.2. HopmaTMBHbIE AOKYMEHTbI ¥ 0011 Me NpaBuna

e PaboTbl AOMKHBI BbINOJHATLCA B CTPOrOM COOTBETCTBUN C NPOEKTHOW AOKYMEHTaLM-
e (NA), HacTOAWMMN PpEKOMEHAALMAMMN N AEUCTBYHOLLMMUN Ha MOMEHT NMPON3BOACTBA
paboT HOPMaTUBHbLIMWN LOKYMEHTAMMU.

o B cnyuae ecnmn kakon-nn6o HopmatusHbii akt (FTOCT, CHuM, CM), ynomaAHyTbIN B
HaCTOALMX PEKOMEHAALMUAX, YTPaTUA cuay, NpuMeHsAeTcs AeUCTBYoWas pejak-
LUA COOTBETCTBYIOLLLETo JOKYMEHTa UiN 3aMEeHAIOLWMIA ero HOBbI HOPMaTUBHbIN
aKT.

e [Npn MOHTaxke HEOHXOAMMO PYKOBOACTBOBATLCA, B TOM UMC/E, CAEAYHOLWMMN OCHOB-
HbIMW HOPMaTMBaMMU:

o [OCT 12.3.002-2014 «Cnctema ctaHzapToB H6e3onacHocTu Tpyaa. [Mpouecchl npous-
BoAcTBeHHble. ObLme TpeboBaHna 6e3onacHOCTU».

o CM 31.13330.2020 «BoaocHab>xeHne. Hapy>KHble ceTU U COOPYIKEHNA».

o CN 32.13330.2018 «Kananusauuna. Hapy>xHble ceTn n coopy>XXeHnsa».

o CIN 281.1325800.2016 «Konoaubl nonvmepHsbie. NpaBunia npoekTMpoBaHusa n
MOHTa)ka».

o CHwl112-04-2002, CHwnI1 12-03-2001 «be3onacHOCTb TpyAa B CTPOUTENLCTBEY.

o [lpaBmnamu TexHkn 6€30MacHOCTH, YTBEPXKAEHHbIMY B YCTaHOBAEHHOM NMOpPAJKe.

e MoHTax Konoaua 1 cBapka NoJIMMEPHbIX COEAMHEHNI AOMYCKAeTCA Npun TemnepaTtype
OKpYy>KatoLero Bo3ayxa He HuXKe -15°C, ecnv MHOe He yKa3aHO B MHCTPYKLUN NPOU3-
BOAMTENA CBapOYHOro obopyaoBaHusa nam mydt. MNpu 6onee HNU3KMX TeMnepaTtypax
BO3MOXHa TO/bKO MexaHun4yeckas cbopka 6e3 cBapku.

o YepTexu B pekOMeHAauUUAX NPeAcTaBAeHbl B ynpoLeHHONn popme. OKOHYaTeIbHbIe
KOHCTPYKTMBHbIE peLlleHma (TUM pasrpy304YHbIX MAUT, THOKOB, MX MOHTa>X) AOIKHbI
NPWUHMMATbCA B COOTBETCTBUMN CO CTPOUTENbHBIMM HOPMaMM, MECTOM YCTaHOBKM U
MNPOEKTHbIMMN Harpy3kKamm.

1.3. KpUTHUECKK BaikHbIe 3anNpeThl U NPeAYNpeRAeHUA

3anpewaeTca: cbpacbiBaTb KONOZEL, B KOT/IOBaH, NepemMeLlaTb UK CTPONUTbL ero 3a natpyo-
KW 1 TOPJIOBUHY.

3anpelaeTca: OKasblBaTb AaBJeHNe Ha KOPMYC KONOALA WU MPOU3BOAUTL YyTPaMboBKY
rPyHTa B HEMOCPEACTBEHHOM 6M30CTU OT CTEHOK C MOMOLLbHO TAXKEOM TEXHUKM (KOBLU 3KC-
KaBaTopa, oTBas bynbao3epa).

3anpeuwaeTca: ycTaHaBANBaTb BHYTPEHHee 060pyAOBaHNe (IECTHMLLbI, HACOChI, AATUNKMN)
nyTeM BKpy4YMBaHWUA METU30B (Camope30B, 60TOB) B KOpMyC Konoaua. MoHTax sonyckaeTtcs
TONIbKO Ha MPesyCMOTPEHHbIE KOHCTPYKLMEN 3aKNaHble 3NEMEHTbI, MOHTaXHble MJIOLWaAKM
WAN C NCNOAb30BaHMEM HaHAaXHbIX XOMYTOB, HE HapyLLArOLLMX rePMETUYHOCTb Kopryca.
BHuMaHme: MN11Tbl OCHOBaHMWSA 1 Pa3rpy304UHble, aHKePHbIe BOATbI, IFOKK, YIAOTHUTENN U
Kpenex, MoKa3aHHble Ha CxeMax A/ UOCTPaLLMK, eCN OHW He BblAn yKa3aHbl B OMPOCHbIX
JINCTax N KOHCTPYKTOPCKOW AOKYMEHTALIMVY, He BXOAAT B CTAaHAAPTHYIO KOMMJIeKTa-

LU0 KONOZALLA W AOKHBI ObITb NPesOoCTaB/eHbl 3akazunMkoM OTaeNbHO cornacHo MM/,
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2. MoHTaK NONMMEPHbIX KOnoAues

N BapwanT Bapuant pamem,ewg B rajoHe

! pasmeleHia Mpoekmuas
' Bacankte OMMMETKE Jeng

2.1.lloAroToBKa TPaHLIEN U OCHOBAHMA

1. Pa3mepsbl TpaHwewn onpeaensatorca MNMA. MunHu-
MaJsibHas WWpUHa (4nameTtp) TpaHLwen JOJKHa
6bITb He MeHee yem Ha 0.5 m Bosblie BHeLIHe-
ro amametpa konogua (Man namMTbl OCHOBAHWA)
Aana obecneyeHmsa 6e3onacHOro MoHTaxa.

2. TnybuHa TpaHwen onpesenseTcs BbICOTOW KO-
Nojua C y4yeTOM MOArOTOBKM OCHOBaHMUA W/WUan
TONWMHBI NanTbl. MNpu paspabotke KoTAOBaHa
MexaHM3MPOBaHHbIM CNOCOBOM pekomeHAyeT-
ca Hegobop rpyHTa A0 MPOEKTHOW OTMETKM Ha
10-20 cMm ana COXpaHEeHUs MPUPOLHOWN CTPYK-
Typbl OCHOBaHMA. OKOHYaTeNbHY0 NOAYNCTKY U e
BblPaBHMBAHMWE AHA BbINOJIHATb BPYUHYHO. »100

3. MoaroTtoBKa OCHOBaHMA:
o Ha ycTonumBbIX rpyHTax: BbipaBHMBaHWeE 1 TpaMboBKa AHa.

o Ha cnabbix nan o6BOAHEHHBIX rpyHTax: YCTPOMUCTBO APEHMUPYOLLLEN MOAYLUKM M3 necka
M WwebHsa ToAWNHON He MeHee 150 MM C MCNONb30BaHWEM reoTeKCTUAA. YNNOTHEHME
— He meHee 95% no lMpokTopy.

o OcHoBaHMeM NAWUTbI MOHTaX>HOW MOXET CNY>KUTb, Hanpumep, LebeHoUHaa nogylika
h=200mMm nocnonHo ytpamboBaHHas No ecTeCTBEHHOMY OCHOBaHMUIO.

4. YcTraHOBKa N/NTbl OCHOBaHUA (06a3aTtenbHO Ana obopyaoBaHus nam no MNA):

o [lnwuta (rotosas XBW nau 3annBHas, npumep nan-
Tbl ocHoBaHwA MH-10, pucyHok 1) goaXHa BbICTY-
naTb 3a rabapwTbl OCHOBaHMA KOJMOALA MUHUMYM
Ha 100 MM no nepumeTpy.

o [Mnwuta gonxHa 6bITb CTPOro BbIPOBHEHA MO ropu-
30HTaAM B ABYX B3aVMHO MNeEPMeHANKYNAPHbIX
HanpaBaeHMAX.

PucyHok 1 Naurta ocHoBaHuUA

o [pwn 3anMBke NAUTbI Ha MecTe peKoMeHAyeTCs
apMupoBaHue cetkon ¢ Adenkon 20x20 mm u3 apmatypbl @5 mm. Mapky 6eToHa,
OKOHYaTe/IbHble pa3mepbl N TEXHOIOTNIO ONpeAenseT NPoeKTHas opraHn3auus.

o [MpyvmMepbl TMMOBbIX XeNe306eTOHHbIX MNAUT AN Pa3/IUYHbIX ANaMETPOB KONOALEB
npuBeAeHbl B TeXHNYeckon Tabavue (cMm. Tabavua 1).

Komnanua «MMNM» CaHkT-MNeTepbypr, yn. ABTOreHHas, 6,
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o I'Iepep, yCTaHOBKOIZ KoJsiogua NOBEPXHOCTb NAUTbI A0JI>KHA ObITb ouunileHa.
Ta6bauua 1. Mpumepbl UCNONbL30BaHUA NAUT 3K/6 ANA YCTAaHOBKM Ko04 LA (NAUTbI MOHTaXKHbIE, N/IMTbl OCHOBAA).

900 na-7 Cepusa 3.900-2 ?900x120 0,20 6 (M12x80)
MH-10 FOCT 8020-90 ?1500x100 0,33

1000 na-8 Cepwa 3.900-2 $1000x120 6 (M12x80)
MH-10 FOCT 8020-90 ?1500x100 0,45

1200 nA-10 Cepwa 3.900-2 ©1200x140 0,42 8 (M14x80)

1500 MH-10 FOCT 8020-90 ?1500x100 0,45 8 (M16x80)
MH-15 FOCT 8020-90 $2000x120 0,95

1700 na-15 Cepwa 3.900-2 ®1700x140 0,85 12 (M16x110)

1800 MH-15 FOCT 8020-90 ©2000x120 0,95 12 (M16x110)

1900 MH-15 FOCT 8020-90 ©2000x120 0,95 16 (M16/20x110125)

2000 MH-15 FOCT 8020-90 ©2000x120 0,95 16 (M16/20x110/125)
MH-20 FOCT 8020-90 ?2500x120 1,48

2100 na-20 Cepwa 3.900-2 $2200x120 1,40 16 (M16/20x110/125)

2300 MH-20 FOCT 8020-90 ?2500x120 1,48 16 (M20x110/125)
MH-20 FOCT 8020-90 ?2500x120 1,48

2500 na-25 Cepwa 3.900-2 ®2750x150 3,00 16 (M20x110/125)

2700 MH-25 Cepwn 3.900.1-14 | ¥3000x120 2,45
nAa-25 Cepua 3.900-2 @2750x150 3,00 20 (M20x110/125)

2900 MH-25 Cepwn 3.900.1-14 | ¥3000x120 2,45 20 (M20x110/125)

* - pakmuyeckuli pasmep u macca uzdenuli Mo2ym omau4amecs y pasHelx npouszsooumerneli }6WN. B mabauye npusedeHsl npu-
Mepbl MAUM, 803MOMCHO UCMOMb308AHUE UHbIX paboyux Yepmedced.

** - 803MOMCHO Ha ycCMompeHue rnpoekmuposuwUKka usmeHeHuUe Kosu4yecmea u pasmepoes aHKepos.

2.2.YcTaHOBKA KONOAUA U Kpennenne

1. OcywecTBuTb BM3yanbHbIi OCMOTP KOJOALIA Ha OTCYTCTBUE MOBPEXAEHWUW, MOAYYEHHbIX
npu TpaHcnoptTuposke. CHATb 3aLWMTHYIO NMAEeHKY (MPWU HaAn4mMm) ¢ NaTpyobKoB 1 ropsIoBU-
Hbl.

2. Cnyck B TpaHwero: AKKYpaTHO OMyCTUTb KOAOZeL, B TPaHLIE C MOMOLLbI MATKMX CTPOMN
3a KOPNyC LWaxTbl UAN CneunanbHble MOHTaXHble MeTan. 3anpewaeTca NPousBoAUTb 3a-
YasmBaHue 3a NaTpybkn v rop/IoBUHY.

3. YcraHoBUTb Konojey Ha noarotoBaeHHOE OCHOBaHME NI NMJNTY. npOBepVITb BepTnKanb-
HOCTb N COOTBETCTBMNE NMPOEKTHOMY MOJIOXKEHNIO.

4. KpenneHue K naute (Npu HaANUNK):

KomnaHua « MMM» CaHKkT-lNeTepbypr, yn. ABToreHHas, 6,
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o [lpocBepanTb B nNanTe OTBEPCTUA MOA aHKepHble 6OATbI MO MEPUMETPY MOHTa>KHOW
ro6KM (PNaHLEBOro BbICTyMna) KoiogLa.

o YCTaHOBWUTbL aHKepHble 6onThbl € Wwnpokumn wanbamu (Hanpumep, DIN 1052). AHkepa
AOJDKHbI 6bITb pacnpegeneHbl paBHOMEPHO MO AnamMeTpy Kosogua.

o KonnuectBo n pasmep 6ontos onpegenarotca M nan pekomeHaytoTca no tabauvue
(cm. Tabanua 1).

o PaBHOMepHO 3aTAHYTb 6OATHI.

o BHUMAHME! MoaHnmaTtb Konopael 3a MOHTaXKHble MET/IN NOC/e ero KpenjieHus
K naute aHkepamu 3AMPELLAETCA.

2.3.Noakniouexue TNY60NPOBOAOB U NNOBENKA TEPMETUUHOCTH

1. MNopacoeanHeHne Tpy6: [NoakrOUEHNE NOABOAALLMX U OTBOAALLMX TPyHOMPOBOAOB BbI-
MOJIHATb TONIbKO MOC/Ie YCTaHOBKM KOJI0ALA Ha OCHOBaHMe 1 ero gpukcauunn.

2. Cnocob coepmHeHus: BbinonHATL cnocoboM, ykasaHHbIM B [/ 1 cOOTBETCTBYHOLWMM Ma-
Tepwany Tpy6 (MBX, MHA, MM n 1.4.): pacTpybHOe coeanHeHne C yNIOTHUTENbHBIMU KOJb-
uamu, ctbikoBas capka (ana [MHA), cknemsaHwe (gnsa TBX), dnaHueBoe coefuHeHMe,
CBapka MeTannnmyeckmx Tpyb n np.

3. YnnotHeHme BBOAa (NpU HaAMuUUU MaH-
)KeT/canbHUKOB): EC  KOHCTpyKUMen Ko-
nogua  wAM  NPOEKTOM  NpeayCMOTPeHbI
YNJIOTHUTENbHbIE MaHXeTbl (CaNbHUKM) ANnA
repmeTvsaumm Beoga TpyObl, YCTAaHOBUTb UX
COTrNacHO WHCTPYKLUN MPOU3BOANTENA KO-
nogua. 3anpeLlaeTtca nepeTarvBatb Kpenne-
HUSA, NpuBoadALLee K gedopmaumm natpybka.

PucyHok 3. Mpumepbl ynaoTHUTENEN

4. Pe3epBHble BBOAbI: He3aseNCTBOBaHHbIe
(pe3epBHbIe) NaTpybkn HEOHBXOAMMO 3arayLmnTb COOTBETCTBYHOLLMMW 3arayLlKaMn B COOT-
BETCTBMW C Ha3zHayeHnem TpybonpoBoaa 1 JaBNEHNEM B HEM.

5. TepmetuuHocTb: [Tocne nogkntoueHMsa Bcex TpybonpoBogoB 1 nepes obpaTHOM 3achin-
KON 06s3aTeNIbHO NPOBECTM UCMbITaHWe KONOALA Ha repMeTUYHOCTb (ONpPeccoBky) MeTo-
AOM, YKa3aHHbIM B MPOEKTHOW AOKyMeHTauun (Hanpumep, 3anojiHeHne BOAOW C BbiJepK-
kou). Jonyctumble yteukn pernamentmpytotca CIM 32.13330.2018 (a5 KaHaNM3aLMOHHbIX
ceTeun) UAN UHBIMU MPUMEHUMbBIMW HOPMaTMBaMM.

2.4. 06paTHad 3acbinka n 6eToHUPOBaAHNE

1. TMpowuzBoanTb NocnonHo (cnon 200-250 MM) MArKUM TPYHTOM MM MECKOM C MOAYNEM
KpynHoctn 2.0-2.5 MM 6€3 KpynHbIX KAMHEW U CTPOUTE/IbHOTO Mycopa.

KomnaHua « MMM» CaHKT-lMeTepbypr, ya. ABTOreHHas, 6,
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2. TwaTenbHO TpambOBaTb KaXAbl CNOM PaBHOMEPHO MO OKPY>XHOCTU KO0, 0cobeHHOo
BOKpYr natpybkoB. CTeneHb ynioTHeHNs — He MeHee 95% (98% npw Bbicokom YIB).

3. B Tennoe BpemA roga Agonyckaetca TpaMboBKa C MPONVMBKOW BOAOW ANA NyylUero ynaoT-
HeHWs. 3MMOoK HeobXOAMMO NMPUHKMMaTb Mepbl NPOTUB 3amMep3aHMA Necka.

4. BHUMAHME! MNMpumeHeHue ana yTpamboBKM MexaHnuecknx Bubpartopos (Bunbpa-
LLMOHHbIX NAUT) ¢ maccou 6onee 100 kr SAMPELLAETCA.

5. 3anuBka kamepbl 6eTOHMpPOBaHNA (NMPV HaZIMUNKU B KOHCTPYKLUN):

1. BAXKHO: 3anvBky kamepbl HETOHMPOBAHMNS NMPOM3BOANUTL TOIbKO MOC/AE YCTaHOBKM KO-
Nnojua B KOT/IOBaH W ero KpenaeHuns. 3aamBka 40 YCTaHOBKM 3anpeLleHa.
2. Cnocob 3annBKM 3aBUCUT OT KOHCTPYKTUBHOTIO peLleHus, yka3aHHOroO B NpoeKTe:

= CHapyXu Kono4La Yepes crneumanbHble TEXHONOrMYeckne natpyoku.

=  BHyTpw kON0ALA Yepe3 NpesyCMOTPEHHbIE OTBEPCTUS.

= BHyTpw KOonoguLa Ha onpeaeneHHyo BbICOTY (€CAM NPesyCMOTPEHO TEXHUYECKUM 3aja-
HMEeM).

2.9.VTennenye konoaua (npy yrasanuu B Q)

e BbinonHsaetcs npu ycTtaHOBKE B 30HE MPOMEP3aHWA WM BEYHOW MEP3N0Tbl U B Cly4ae
o6ocHOBaHHOro pelueHua B M.

e Martepuan: nantbl MY, neHonoanctnpona, 6asanbtToBble MaTbl U T.1.

e YTenauTtenb MOHTUPYETCH CMIOLHBIM C/I0OEM Ha BHELLHIOK CTEHKY KOAoALa (M TOPNOBUHY)
Ha rnybuHy npomep3aHuns rpyHTa.

e  Dukcayuma — CUHTETUYECKOM NIEHTOM UAN CTAXKAMMU.

e PaboTbl NnpoBoAsATCA Nepes 06paTHOWM 3aChINKOW.

2.6.YcTaHOBKA, KOHTPOND W NPOBENKA BHYTPEHHEIo 06opyA0BaHNA

Bce pabotbl No ycTaHoBKe 060PYAOBaHWSA BbIMOAHAOTCA B CTPOrOM COOTBETCTBUM C MPOEKT-
HOW gokymeHTaumen (M), TexHMYeCKUM 3aJaHNEM N MHCTPYKLMAMUN NpounssBoamnTenein obo-
pyZAOBaHUS.

BapuaHTbl ycTaHOBKM 060pyAoBaHus:

1. MNMpepBapwutenbHaa (3aBoAcKkan) ycTaHOBKa NMOJIHOFO KommnJsiekta obopygoBanHus: o
COrNlacoBaHWIO C 3aKa3uyMKOM Ha 3Tarne M3roToBJIEHMA KONOALA Ha NPeAnpuATN MOXKET
ObITb YCTAaHOBNEHO He TONbKO 6a30BOe OCHALLeHMe (NeCTHULbI, MAOLWAAKM), HO U CIOXHOE
TexHonornyeckoe obopyaoBaHue: 3aMOPHO-PeryampyroLLas apmatypa (3ajBUXKK, 3aTBO-
pbl), MOACTaBKM MOZ MOXaPHble TMAPAHTbI, TMAPaHTbI, KOJIOHKW YNpaBAeHUA, dNeKTPonpu-
BOZbl, Hanpasaawowme ana Hacocos, cuctembl KUMWA (aatumky, wkadbl ynpasaeHms),
KabesbHble KaHanbl U Apyroe. 3To NO3BOAsSET 06ecneynTb BbiCOYalllee KayecTBO MOHTa-
a, KOHTPO/Ib TEPMETUYHOCTN COEAMHEHUM U COKPATUTb CPOKM MYyCKOHaNaA04YHbIX paboT
Ha obbekTe.
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2. YcraHoBKa Ha obbekTe (MOHTa)kHOMW opraHusaumen): ObopyaoBaHNe MOHTMpPyeTCA
nocae yCTaHOBKM KONOALLA B KOT/IOBaH W €ro 3akpenieHuns, Ho 4o obpaTHOW 3acbInKu.

O6wme TpeboBaHua 1 BUAbI 060pyaAoBaHNA:

e JleCTHMUbI, NAOWAAKW, MOHTaXKHbleé KPOHLUTEAHbI W 3aKNajHble 3J1eMeH-
Tbl: IBASOTCA 6a30BON YaCTbHO KOMOALA M, Kak MPaBWaO, YCTaHaB/AMBAKOTCA Ha 3aBOAE.
OHW cny>kaT OCHOBOW A5 MOC/TEeAYHOLLEro MOHTaxa (Ha 0bbekTe) uan yxe ABAAKOTCA Ya-
CTbO NPesyCTaHOBNIEHHOIO KOMIMIEKCA.

« HacocHoe o6opyaoBaHue (AN KaHa/M3aLMOHHDbIX, APEHaXXHbIX, BOAOMNOAbEMHbIX
KonopaueB): MOHTaX MOrpy>KHbIX HACOCOB, HaNpPaBAAOLLMX, OOPaTHbIX KAanaHoB, Hanop-
HbIX TPY6OMPOBOAOB BbINOMHAETCA cornacHo MM v MHCTPYKUMAM MPOU3BOAUTENA HACo-
coB. Kputnueckn Ba)kHo obecneuntb cBO60AHbIN TEXHONOIMUECKUNA AOCTYN ANA 06-
C/IY)KNBaHUA, AI6tMOHTaXKa U 3aMeHbl Hacoca.

e 3anopHo-peryavpyrowias apmMaTtypa M noXkapHble ruapaHTtbl (418 BOAOMPOBOAHbIX
KONI0ALeB): YCTaHOBKY 3aABMXKeK, 3aTBOPOB, NMOACTaBOK MOJ MOXapHble TMApaHTbl 1 ca-
MUX TMAPAHTOB Ha BHYTPUKONOAE3HbIX TPYOONPOBOAaX BbINOAHATL HA NMPEeAYCMOTPEHHbIE
OMOopbl, KOHCO/NM WAN MOHTaxHble niowasakn. Vicnonb3oBaHne 6GaHAaXHbIX XOMYTOB,
HapyLUatoLLMX repMeTUYHOCTb KOpryca KON0ALa, 3anpeLyeHo.

e Cucrembl koHTpona n asromatnkm (KUMunA): KpenneHne gatynkoB ypoBHSA, AaBaeHUS,
pacxoAa, MomniaBKOBbIX BbiK/JrOYaTenen, WkapoB ynpaBieHUs U TeNeMeTpPUn OCyLLeCcTB-
NATb HA NPEAYCMOTPEHHbIE KPOHLUTEMHbI, MAOWAAKMA AW LWTaTHble eCTHULbI. [poknaaky
CUIOBbIX W CUTHa/IbHbIX Kabenen cneayeTt NPOU3BOANTL B 3aLLUUTHBLIX KOpobax nam roppu-
POBaHHbIX TPybax, 3aKpenaeHHbIX Ha KOHCTPYKLIMAX KONOALa.

KoHTponbHble aeAcTBUSA Nocsie yctaHOBKU Konoaua (OBA3ATE/IbHbI):

Mocne ycTaHOBKM KOMOALLA Ha MPOEKTHYIO NMO3ULMIO U ero 3aKpenieHus, Ho Ao Hauyana o6-
paTHO 3acbINKKW, HEO6XOAUMO BbIMOAHWTL CeAytoLLe NPOBEPKU:

1. BusyasbHbliA OCMOTP NMpeAycTaHOBJIEHHOTO (3aBogcKkoro) obopyaoBaHusa: TiaTenbHO
NPOBEPUTb LIeJIOCTHOCTb BCEX 3/IEMEHTOB, YCTaHOBJ/IEHHbIX Ha Npeanpuatum (apmatypa,
KWTMWnA, kpenneHus), Ha OTCyTCTBUE NMOBPEXAEHWNA, MONYYEHHbIX MPN TPAHCMOPTUPOBKE U
cnycke. Y6eantbcs, 4to obopysoBaHMe He CMeLLLeHO 1 He AedopMUpOoBaHO.

2. MpoBepka 6onTOBbIX U ¢aHLEeBbIX coeagnHeHn: Npon3BecTU KOHTPOJIbHYIO NMpoO-
TAXKKY (NOATAXKY) BCceX pe3b60BbIX COeAUHEHUN KaK NpeayCcTaHOBAEHHOro obopyao-
BaHWA (KpenneHune apmatypbl, KpoHwTenHoB KWIMWA), Tak n coeguHeHnI, BbIMOJHEHHbIX
Ha obbekTe. [IpoBepUTL COCTOAHME M 3aTAXKY PplaHLEBbIX COeANHEHNI TPYOOMPOBOAOB U
apmatypebl.

3. ®yHKUMOHa/IbHaA NpPoOBepKa NpeaycTaHOB/IEHHOro o6opyaoBaHMA (MPU BO3MOXKHO-
ctn): lna apmaTypbl — NPOBEPUTb NErKOCTb M NMOAHOTY XOAa LWTOKa WA MaxoBuka (BpyY-
Hyt0). [lns HanpaBAAOLWMX HAaCOCOB — y6eaAnTbLCA B OTCYTCTBMM MepeKkocoB. s 3neMeHTOB
KNTMnA — npoBepuTb COXPaHHOCTb AaTUMKOB, LLeJIOCTHOCTb KabenbHbIX IMHUN.
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4. TpoBepka MOHTa)ka 060opya0BaHNA, YCTAaHOBJIEHHOro Ha obbekTe: YoeanTbca B npa-
BUJIBHOCTU M HaJEeXHOCTN YCTaHOBKM HACOCOB, apMaTtypbl (eCIM OHa MOHTMpOBanacb Ha
mecte), cuctem KUIMuA cornacHo MA v nacnoptam obopyaoBaHuma. [poBepuTb OTCYTCTBME
Harpy3ok Ha naTpybku konoaua ot TpybonpoBoAoB 1 060pya0BaHMA.

5. KOHTpONb 3/1eKTPUUYECKUX cOoeAuHEeHMWU (Mpu Hanauumm): NpoBepuTb HaAEXHOCTb U
NPaBWAbHOCTb SNEKTPUYECKMNX MOAKAHOYEHWI, LEeNOCTHOCTb KabenbHbIX NNHWIM, KayecTBO
repmeTmsaumm kabenbHbix BBOAOB. PaboTbl AOMKHbI BbIMOJHATLCA KBaANOULNPOBAHHbIM
nepcoHasioM C COOTBETCTBYHOLLMM AOMYCKOM.

6. MNMpoBepka cBo6oaHOro aocryna n xoaa obopygoBaHua: YoeanTbcs, UTo ABMXKYLLMECA
yactn obopysoBaHMA (LUTOKM 3aABMXKEK, HACOCbl Ha HaMpPaBAAOLMX) WUMEOT MOJHbIN
CcBODOOAHBIV XOA, HE 3a/1eBat0T 3a CTEHKM KOMOALLA WU APYTUe SeMEHTbI.

KomMnaeKkTHOCTb 1 OTBETCTBEHHOCTb:

o CocTaB 1 HOMeHk/1aTypa NpeAycTaHOBJ/IEHHOTO Ha 3aBoAe obopyaoBaHUA COracoBbl-
BarOTCA C 3aKa34MKOM Ha 3Tane odopmeHns 3akasa U QUKCUPYHOTCA B KOHCTPYKTOPCKOW
AOKyMeHTaunm n cneundurkaumm nocraBkn. Takoe obopysoBaHue ABASETCA YaCTblo MO-
CTaBKW KonoAua.

« O6opyaoBaHue, He BK/IIOUEHHOE B 3aBOACKYHO MOCTaBKY (HacOChl, apmaTypa, AaTumnky,
KWMnA), a Takke kabenbHO-NPOBOAHUKOBAA MPOAYKUMA U KpenexX ANA HEero AOJKHbI
6bITb MPeAoCTaBaAeHbl 3aKa34yMKOM/MOHTaXXHOW OpraHun3aumen OTAeNbHO, COrlacHO Mpo-
eKTy.

3. 06ycTNOMCTBO rOPNOBMHbLI M YCTAHOBKA NIOKOB/KNbILLEK

KOHCTpyKTVMBHOE peLleHne BepxXHel YacTu KONOALA ONpeaensieTcs NPoekTOM B 3aBUCMMOCTU
OT MecCTa YCTaHOBKMW (3e/1leHas 30Ha, MeLexoHas Uan Npoesxas 4acTb) U PacUeTHbIX Harpy-
30Kk. MAnTbl, NOKK, AO6GOPHbBIE KOJIbLLA U YIJIOTHUTE/IN HE BXOAAT B CTAHAAPTHYIO KOM-
nseKTaumio Kosoaua.

3.1. JeneHas 3oHa (Ge3 TPAHCNOPTHON HATPY3KK]

o [lonyckaeTcs ycTaHOBKa HEMOCPEACTBEHHO Ha TOPNOBUHY:

o MonnmepHo-necuaHoro ntoka rno NOCT 3634-99.
o MonnatuneHosowm (MHA) Kpbiwky ¢ knaccom Harpyskm o 300 kr (BO3MOXHO W3ro-
TOBJIEHME C PYUKOUW MW NETAAMUN ANA 3aMKa).

e YcTaHOBKa YYryHHbIX JIFOKOB OCYLLECTBAATb TOIbKO Ha BETOHHbIe NANTbI (KONbLLA).

e YcTaHOBKa BO3MOXHa B YPOBEHb C FPYHTOM UAN C HEOO/bLLVMM BO3BbILIEHVMEM COTAacHO
npoeKTy.

e [lna AONONHUTENBHOW 3awWwunTbl U OPOPMIEHUA MOXET ObiTb BbIMO/JHEH 6E€TOHHBLIU BO-
pOoTHMK (OTMOCTKA) BOKPYr rOp/ioBUHbI. B MecTe npumbikaHus 6eToHa K MOAMMepHOWN
ropaoBrHe o6A3aTesIbHO NCNOAb30BaTh  AeMNOUPYIOLWYD  YIJIOTHUTENbHYK — IEHTY
(Hanpumep, BUTYMHO-NoAMMepPHYHO Uan MAJT) s KOMAEHCALLMN BO3MOXKHbIX MOABUXKEK.
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nOﬂUMepHO-FIEC‘iGHbIlj /10K ﬂonumepHo-necwaHb/U /10K, TMonusmuneHo8aA KpbiWKa,
ommocmka u3 6emoHa ommocmka uz 6emoHa

3.2. MewexoAHbIe 30HbI U 30HbI C JIETKOW TPAHCNONTHOMU HATPY3KOU

o OG6s3aTenbHa YCTaHOBKAa pPa3rpy3ouyHoi (3alWuTHON) >kKene306eToHHOW nAuThI. Ee
Ha3HayeHne — KOMMEHCMPOBATb CE30HHbIE MOABUXKM FPYHTa U pacnpeaendatb Harpysky
OT NtOKa.

o« Tpe6boBaHna K naurte: TonwmHa He meHee 100-150 mm (onTumanbHo 150 mm). Mavta
yCTaHaBAMBAETCA Ha YMIOTHEHHYIO MecyaHyo MoAyLIKY TaK, YToObl ropioBMHA BXOAMAA B
ee OoTBepCTME NPUMEPHO Ha MOAOBUHY TOALLMHbI MAUTHI.

e YnnotHeHue 3a3opa: PaBHOMEpPHbIA 3a30p MeXAy FopAOBUHOW K nauTon (25-30 MMm)
HeobX0AMMO 3aMnoHUTb YNIOTHUTENEeM (pe3nHoBbIN WHYp B20-25 mm no TOCT 6467-79,
repHuToBbIv WHYpP MPM-40, cmonsHou kaHaT) B 2 obopoTa ¢ nepexnectom He meHee 200
MM. [ NOBbILEHHOW FepMEeTUYHOCTM 3a30p AOMOJHUTENbHO PEKOMEHAYEeTCA 3aluTb
BJ1arOCTOMKMM repMEeTUKOM WU MacTUKOM.

e Ha pa3rpy3ouyHyto nauty yctaHaB/avBaeT-
CA NO/IMMEPHO-NecYaHbl WU YYTYHHbIN
NIOK COOTBETCTBYHOLLErO KJjlacca Harpysku N \
no FOCT 3634-99. . A Y

o [py HEObXOAMMOCTU WCMONbL3YHTCA A0- b
6opHble (onopHbie) konbua XbU ans pery-

JINPOBKW BbICOTbI.

BapuaHTtbl roroBbix XXBWU nawut: Jna ropno-
BMH Ao @600 mm: 1MM15, MNMio, nk-10. Ana rop-
noBuH ao @900 mm: 3MMMM15, MK-15-10, MO-10 (cm.
TabauLy Huxe).

Mpumep pasmeuwjeHuUa uy2yHHo20 noka FOCT Ha #/6
naume mun 1110 ¢ d060pHbIM KOAbUOM

Owvamertp HanmeHoBaHue | Ouametrp | Ouamerp TonwmHa | Bec, TH.
rop/IoBUHbDI Hap. OTB.

BHYTPEHHUM

Ao 600 1nn15 (2NN15) 1680 700 150 0,69 rOCT 8020-90
Ao 600 MK-10(-2) 1200 700 120 0,22 Anbbom PK 2201-82
Ao 600 MK-12(-2) 1450 700 140 0,45 Anbbom PK 2201-82
Ao 600 nBer-15 1720 700 140 0,68 Anbbom PK 2201-82
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Aunametp HaunmeHoBaHue | [Ouamerp | Auametp TonwmHa  Bec, TH.
rOp/I0BUHDI Hap. OTB.

BHYTPEHHU#

£o 600 2240 Anbbom PK 2201-82
[0 600 nnio 1160 700 150 0,159 FOCT 8020-90
[0 600 NK-15(-2) 1720 700 140 0,68 Anbbom PK 2201-82
[0 600 Kn-12 1220x1220 700 160 0,42 Anbbom PK 1101-87
no 900 3nnis 1680 1000 150 0,54 rOCT 8020-90
no 900 MNK-15-10 1720 1000 140 0,52 Anbbom PK 2201-82
no 900 noio 1700x1700 1000 150 0,8 Cepua 3.900.1-14
no 900 2240 Anbbom PK 2201-82
Bec,

HaumeHoBaHue

1NN15/2nn15
(-1,-2)(*)

3nn1s
(-1, 2)(**)
nn-10 (-2)

BapuaHtbi MMN-10:
- C BbleMKOM nog,
NIOK;

- C UHTErpupoBaH-
HbIM JIIOKOM.

MnK-15-10

0,68 | Anbbom ! 5 LIz
PK
2201-

82

1720

MK-15-2 ¢ uHre- 0,68
rPUMPOBaHHbBIM NO-
JIMMep-nec4yaHbImM

JIIOKOM
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3.3.MInoe3ikan uacTb [(30HbI C TNAHCNOPTHON HAIPY3KOMN)

YNNOTHUTENEHBIA WHYP

Konsua onopHeie KO-6

Momumo obasaTenbHom pa3rpy3souHoi e s

nAunTbI (. 3.2), TpebyeTcs yCTaHOB-
Ka AOPOXKHOW NAuTbI nepekpbitva (M4, Orl
n ap. no cepuam FOCT 8020-90 van anbbo-
Mam).

Tpe6boBaHue: [lopoxHas  NauTa  JOJIKHA
BbIXOAUTb 3a rabapuTbl LWaxTbl KONOALLA He
MeHee yeM Ha 0.5 M ¢ KaXK,0M CTOPOHBI.
YnnoTHeHWe necyaHoW NoAyLKW Noj nantamm
— He meHee 0.95-0.98 no lNpokTopy.
Mmapomrsonaums, 3aWwmTHOe NOoKpbITMe 6eToHa
N YCTPOWCTBO AOPOXKHOIO MOKPbITUSA BbINOJ- /l/
HAKOTCA NO NPOEKTY N CTPOUTEIbHBIM HOPMaM.

BapuaHTbl rotoBbix AopoXkHbix naut: [11-10, MA-6, OMN-7, YOM-6, OM1l(k) (cM. Tabauuy
HUXKe).

YyryHHBIA NOK
rOCT 3634-89

nos
Mnuta pasrpyaoqxas MNMN10

HaumeHoBaHue

na-10 Cepus
3.900.1-14

1220

2000
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580
2500
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3.4. 3anvBKa Pasrpy304HON NAUTLI Mo MecTy (anbTepHaTUBa rotoBou HbH)

BepxHtoto yacTb WaxTbl/ropNoBUHBI 06MOTaTh gemndupytoLten neHton (tuna MA).
Coopyauntb BOKpyr onanybky Bbicotor 2150 mm, TonwmHowm creHkm 200-300 mm. 3a3op

mexay 6eToHoM 1 ropaoBmHor — 25-30 mm.

BbinosHWTL apMupoBaHue (Hanpumep, CeTkou) 1 3ainTb 6eTOHOM Kknacca He Huxke B25.

Mocne Ha6opa NPO4YHOCTU 6eToHa YCTaHOBUTb JIHOK.
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Onany6o4HbIi NAaH NAUTDI MnaH apmupoBaHUa NAUTbI

3aKknagHble getaam 2 n 3 M3rotaBan-
BatoTcA M3 apmaTypbl d12-A-Ill (A400), 1

e

— d12-A-1 (A240) n 4 — d6-A-1 (A240).
beToH Knacca B25, F150, W6.

P q o

445

L]

2

1090

! r

—"zb"—T

445

N

200

445

445

3.9. 0coGeHHOCTH ANA KonoAues ¢ repMeTHUHbIMK ropnosuHamy MIAM-TUT

MMM-TLT-2: YcTaHOBKa TO/IbKO B 3e/1eHoMn 30He. [TpoxoaHon @ naza — 630 mm. [Jonycka-
eTcA 6eToHHas OTMOCTKa A/ 3awunTbl. [Tpy 3aKpyumMBaHMM KPbILLKM KOHTPOAMPOBATbL MOJO-
>KeHWe yrnaoTHUTens.

MMM-TLUT-1: MoxeT ycTaHaBAMBaTbCA Kak B 3€/I€EHOM, Tak U B MELLIEXOAHON/TPaHCNOPTHOWN
30Hax ¢ 0b6sA3aTeNbHbIM WUCMOJ/Ib30BaHMEM BHELUHEro JitoKa (Mo/JMMEepPHO-NECHYaHOro MK
yyryHHoro). ®opma koHycoobpasHas. lNpoxoaHon @ nasa B BepxHel yactm — 475 mwm, B
HxHer 630 Mm. [Mpy 3aKpyUMBaHMM KPbILWKN KOHTPOANPOBATb MOJIOXKEHWE YINOTHUTENS.

ropnosvHa MHM—I'LIT—Z

0 95% o

YcmaHoeKa Konodya ¢ MIMM-TLT-2 YcmaHoeKa Konodya ¢ MMM-TLT-1

3.6. PerynupoBKa BbICOThbI IOPNIOBUHDI

Mpyn HEO6XOAMMOCTU BbICOTY FTOPJOBUHBI MOXHO YMEHbLLWTL, POBHO MOApPE3aB ee Ha Tpeby-
eMyto BenUnHy. PaboTbl BbIMOAHATb akKypaTHO, He MOBpeXzas CBapHble LBbl U LLeNOCT-
HOCTb KOHCTPYKLMW.
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