YT1BepKaeHbl
pacnopsi:xkenuem PocaBToaopa
ot 21.07.2009 r. Ne 252-p

PEKOMEHJIALINA
MO MPOEKTUPOBAHUIO U CTPOUTEJIBLCTBY
BOJOMNPOITYCKHBIX COOPYKEHUI U3
METAJUIMYECKNAX TO®PUPOBAHHBIX CTPYKTYP HA
ABTOMOBWIBHBIX JOPOI'AX OBLIEIO MOJIb30BAHUS
C YUETOM PETMOHAJILHBIX YCJIOBUI
(1IOPOKHO-KJIMMATUYECKHUX 30H)

®EJEPAJBHOE JJOPOKHOE ATEHTCTBO
(POCABTO/IOP)

Mocksa 2009

IIpeaucaosue

1 PASPABOTAH: IlenTpansHpIM Hay4HO-MCCIEAOBATEILCKUM HHCTUTYTOM TPAHCIIOPTHOTO
crpoutenberBa (OAO ITHUUC) ¢ yueToM 3aMeuanuii U MpeIoKeHU ACCOIaIuU TIOPOKHBIX
IIPOEKTHO-U3bICKaTenbcKkux opranmsammii «POZIOC», Corwosgopnpoekra, 3A0 «HHCTUTYT
«Crpoiinpoext» (C-Ilerepoypr), OAO «Tpancmoct» (C-IlerepOypr).

2 BHECEH: YmpaBneHreM CTpOUTENbCTBA U TPOESKTUPOBAHHSI aBTOMOOUIIBHBIX JOPOT.

3 U3JIAH: Ha ocHOBaHuM pacnopspkeHus PenepalibHOTO T0POKHOIO areHTCTBa OT 21 uroms
2009 r. Ne 252-p.

4 UMEET PEKOMEH/IATEJIbHbI XAPAKTEP.

5 B3BAMEH BCH-176-78.

COJAEP/KAHUE

1. O6aacTs IpUMEHEHUS
2. HopMaTHUBHEBIE CCBUIKH
3 TepMHHEBL, OIIPEAEICHUS U COKPAIIEHUS
4 OO6111HE TTOJIOKEHUS
4.1 ObGecrieueHre MOTPEOUTENLCKUX CBOWCTB BOIAOIPOIYCKHBIX COOPYKEHHMHI M3
METAUINYECKUX ToOpUpoBaHHbIX cTPYKTYp (MI'C)
4.2. OcHoBHBIE TPEOOBAHUS K 00ecIeueHHI0 0e30macHoCTH coopyskeHnii 3 MI'C
4.3. QOOecrieueHrue  HAJESKHOCTH,  JIOJIOBEYHOCTH M PEMOHTOIPUTOJHOCTH
BOJIONPONYCKHBIX coopykeHuii ¢ MI'T
4.4. TloTpeOHUTENbCKHUE CBOMCTBA BOJOMPONYCKHBIX coopyxkenuin ¢ MIT mno
DKOHOMMYHOCTH, DKOJOTHYHOCTH U DCTETHYHOCTH
4.5. Buasl BogonponycKHEIX MI'T

S Marepuaibl
5.1. ITapaMmeTpbl MeTajLIa
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5.2. IlapaMeTphl METAUIMYSCKUX FO(PUPOBAHHEIX DJIEMEHTOB
5.3. OcHOBHbLIE U JONOJIHUTEIbHBIE 3AI[UTHBIE IIOKPLITHS
5.4. MaTepualibl JOTKOB U OTOJIOBKOB
5.5. Marepualibl Juisi TPYHTOBOM 000HMBI
5.6. Marepuaabl Ui 3allUTHl __COOPYXKEHHS OT Kapyexoda, JIEJA0XOoJa U
HaJieJIc00pa3oBaHus
5.7. Marepuabl Il peryasaiuy BOJHOI'O IIOTOKA
6. ITlpockTupoBanue
6.1. O61IME TOJOKEHUS
6.2. Be10op mapaMeTpoB COOPYKEHHMS 10 pacueTaM HaIPsKEHHO-I1e(OpMUPOBAHHOIO
COCTOSIHUS
6.3. KOHCTpYKIIMY OCHOBAHMI 1 OrOJI0OBKOB
6.4. KoHcTpykiuu 10TKOB BHYTpH MI'T
6.5. 3aiuTHBIC COOPYIKEHMSI OT Kapyexoja, JIeJ0X0Ja, Hajeaeo0pa3oBaHus M
PEryIsLMU BOJHOIO HOTOKA
6.6. OCcOOEHHOCTH HIPOEKTUPOBAHHUS BOJOIMPONYCKHBIX coopyxkenuii u3 MI'C B
PAa3aMYHBIX IPUPOJHBIX YCIOBUIX
6.6.1 Ha BeyHOMEP3ABIX U MYYUHUCTHIX IPYHTAX
6.6.2. Ha Bo1O0TOKAX ¢ HaJeAe00pa3oBaHUEM
6.6.3. Ha c1a0ObIX OCHOBAHMSX
6.6.4. B 30Hax ¢ M30LITOYHOM BIAYKHOCTBIO
6.7 I'mapasiandeckue pacueThl. OOIIHE MOJ0KCHUS
7. IlpaBuna npou3BOACTBA U IPUEMKH PaboT
7.1. O01IMEe HOJIOKECHUS
7.2. TpaHCIIOPTUPOBAHUE DJIIEMEHTOB M KOHCTpYKIMHA MIT
7.3. YCTpolCcTBO OCHOBAHHMS
7.4. MonTtaxxk MI'T
7.4.1. O01IHME MOJIOKECHUS
7.4.2. COopKa CEKIIMH Ha MOJUTOHE
7.4.3. Montaxx MI'T u3 cexiuit
7.4.4. Coopka MI'T m3 oTAEIBHBIX DJIEMEHTOB
7.5. YcTpoicTBO JOMOIHUTEILHOTO 3aIIMTHOTO OKPLITHS
7.6. YcTpoHCTBO IPYHTOBBIX 000¥M H 3ackinka MI'T
7.7. YCTpolcTBO apMOIPYHTOBOM 000MMEI B HACKHIITU
7.7.1. OO6I111ME MOJ0KEHHUS
7.7.2. TexHoaorus yCTpOMCTBA apMOIPYHTOBOM 000MMEI
7.8. YCTpOHCTBO JOTKOB
7.8.1. O01IHME MOJIOKEHUS
7.8.2. YcTpoiicTBO COOPHBIX M MOHOJIMTHBIX OSTOHHBIX JIOTKOB
7.8.3. YcTpo#icTBO IOTKOB M3 MarpaleB «PeHoy
7.9. VCTpOWCTBO NPOTHBOCENCBBLIX, NPOTHUBOKAPYEBBIX M IPOTHBOJICIOXOIHBIX
KOHCT 4071
7.10. YcTpolicTBO NPOTHBOHATIEIHBIX MEPOIIPHUSTHI
8. KoHTpOJIb KauecTBa U IpHEMKa PadOT
9. TpeboBaHug 0€30IMaCHOCTH U IIPOU3BOJICTBEHHAS CAHUTAPUS
[Ipunoxenne A (peKOMEHAYEMOE)
A.1 ITapaMmeTpsl cTajiedl ¥ TopUPOBAHHLIX DJIEMEHTOB
A.2 Bapuautsl npoduiieii roppupOBaHHBIX JIHCTOB
A.3 IlpuMepsl pacKaagKH IEMEHTOB METAINYECKNX TOOPUPOBAHHEIX KOHCTPYKIIAMI
(MI'K) ¢ paznuuHpIMH (h)OpMAaMU MOIIEPEYHBIX CEUCHUI
A.4 IIpuMepsl HENPABIJILHON PACKIa1aM METAIINUECKUX TOOPUPOBAHHEIX DJIEMEHTOB
apOYHON KOHCTPYKIIHH
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IIpunoxenne b (pexkoMenayemoe) Kpenexxnple u3aeaus g cOOPKM METAIINYECKHX
ropUpOBAHHBIX TPYO
[Ipunoxenne B (pexkomMenayemoe) Pacuersl METAJUIMYECKUX KOHCTPYKIIHI
ropupoOBaHHEIX TPYO
B.1 PacueT KOHCTPYKIIUM I10 IPEACIILHOMY PABHOBECHIO
B.2 IIpoBsepka obmieii yerorunBocTd (hopMel nonepeynoro ceuenus MI'T
B.3 Onpenenenne npeacabHbIX AedopMalinii nonepeunoro ceuenus MI'T
B.4 PacueT CTBIKOBBIX COSIMHEHUMI
B.5 Orpannyenyie riOKOCTH TpyOBI 10 TpeOOBAaHMSAM TPAHCHOPTUPOBAHUS U YCTAHOBKHU
KOHCT 5071
B.6 Orpannuenue nonepeynbIx aeopmanuii MI'T Ha cTaauy OTCHIIKU U VIJIOTHEHUS
OOKOBBIX IIPU3M I'PYHTA
B.7 IlpuMep ITOATOTOBKH MCXOJMHBIX JAHHBIX M MPEACTABICHHUS PE3YILTATOB pacueTa
HAIPSDKEHHO-1eOPMUPOBAHHOr0 COCTOSIHMSL Bogomnponyckuoii MI'T u rpyHTOBOH
0001iMBI (JIJIg pacyeTa M0 METOAY KOHEYHBIX DIIEMEHTOB)
[Ipunoxenne I (pexkomenpyemoe) Pacuer ocagoxk MI'T m HasHAaueHUE CTPOUTEIBHOIO
oJabeMa
IIpunoxenne | (pekomengyemoe) Pacuet ocagok MI'T Ha oTTanBaroliux rpyHTax
[Ipunoxenne E (PekoMenayeMoe) I'napaBandecKue pacueThbl
E.1 Onpeaenenue nponyckHoi cnocodnoct MI'T
E.2 AnroputM BeIOOpa paliMOHAIBHOIO THIIA BOAONPONYCKHEIX MI'T
E.3 Ilpumepsl Ha3zHavyeHHUsI OTBEPCTHUH M ONpEACNIEHHS] MPONYCKHOM CIIOCOOHOCTH W
YKPEIIEHHUS BLIXOJIHOI'O PYCIa KPYIJIBIX TO()pUPOBAHHLIX TPYO
Ipmioxenne K (Pexomennyemoe) Pacuer yCcTOHYMBOCTH 3EMJISHOIO ITOJIOTHA C
BOJAOIIPONYCKHBIM COOPYKEHHEM
K.1 O611He 110JI0KEHUS
K.2 Cratndecku onpeaeauMbIe 3a0a4n
K.3 CraTtnuecku HeopeaeINMBIE 3a0a4Un
K.4 YVyer BepOSITHOCTHBIX BEIWYHMH OKa3aTeJIE MPOYHOCTH I'PYHTOB M ONIPEACIICHUE
BEPOSATHOCTH OOPYIIEHUS 0TKOCA
K.5 Vyer apMHUpYIOIIUX 3JIEMEHTOB
[Ipunoxenne W (Pexomennpyemoe) OnpencncHue  CcEMCMHUYECKMX  HArpy3okK  Ha
c00 CHHE
1. O0m¥e TOI0KSHHUS
2. MeTtojimka pacyera
3. Vyer ceicCMMYSCKUX CHII
4. TTlpumep pacuera
[Ipunoxenne K (PekoMmenayemoe) PekoMeHganuy 1o JAOMOJHUTENLHON 3ammure MI'T
MOJIMMEPHBIMU MaTepuaiaMmu
[Ipunoxenne JI (Pekomenayemoe) MeToabl KOHTPOJIS INIOTHOCTH IPYHTA
JI.1 OmnpenejieHUe TJOTHOCTH M BJAKHOCTH TI'DYHTA 3aCBIIKHW IJIOTHOMEPOM-
BnaromepoM H.II. KoBaneBa
JI.2 Metoa nyHOK
ITpunoxenne M. Ilpumep npoexktupoBannsg MI'T B paitoHe BeUHON MEP3IOTEI

1. OBJIACTD ITPUMEHEHUA

Meroanueckue pPEKOMEHJIALMUUA PaCIpPOCTPAHAIOTCA HA IMPOEKTUPOBAHUE M IOCTPOMKY
BOJIOIPOITYCKHBIX COOPYXEHHUH C MCHOJIb30BaHUEM METAIIMYECKUX TOQPUPOBAHHBIX CTPYKTYP
KOMIIJIEKTHON MOCTaBKH Ha aBTOMOOMIIBHBIX JIOpOraxX BCeX KaTeropuil JUIsl pa3InYHbIX JOPOKHO-
KJINMAaTHYECKUX 30H.

2. HOPMATUBHBIE CCBIJIKHA
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®denepanbHbIil 3aKk0H «O TexHUYECKOM peryaupoBaHun» Ne 184-D3.

['OCT 1.5-2001 CrannapThl MEXrocy1apcTBEHHBIE.

['OCT 12248-96 I'pyHTBI. METOIBI Ta00OPATOPHOTO OMPEICICHHUS XapaKTEPUCTUK TPOUYHOCTH
U 1e(hOpMHUPYEMOCTH.

['OCT 19007-73* Matepuaibl JaKOKpaco4YHble. MeToJ| OnpeicsieHHs] BpEMEHH U CTETICHH
BBICBIXaHHUSI.

['OCT 9.407-84* Enunas cucTema 3aiyThl OT KOPPO3UH M CTAPECHHS MAaTEPHAIOB M U3ICTTUH.
IToxpeiTHs J1akoKpacouHble. MeTo | OLIEHKH BHEIIHErO BUJIA.

I'OCT 15140-78* Matepuaibl JaKkOKpacodHbIe. METO bl ONIPECIICHHS aire3 M.

['OCT 12.3.005-75 CCBT. Pabotsl okpacounbie. O0mme TpeOboBaHus 6€30MaCHOCTH.

I'OCT 12.4.011-89 CCBT. CpencrBa 3ammuThl padortarommx. OOmme TpeOOBaHUS |
KJIaCCH(UKAIHS.

['OCT 17066-94* IIpokaT TOHKOJUCTOBOM M3 KOHCTPYKIIMOHHOW HU3KOJETUPOBAHHOMN CTaJIH.
TexHUYeCcKre yCluoBUs.

['OCT 1050-88* IIpokaT coOpTOBOW, KaIMOPOBaHHBIM, CO CIEUUAIbHOW OTIEIKON
MOBEPXHOCTU U3 YIJIEPOJUCTON KaueCTBEHHOM KOHCTPYKLMOHHOM cranmu. OOlue TeXHUYecKue
YCIIOBHSI.

['OCT 19281-89* Ilpokat 13 cTajiy MOBBIIICHHON MPOYHOCTH. OOIIHME TEXHUUECKUE YCIOBHSL.

['OCT 380-94 Cranb yraepoauctas 0ObIKHOBEHHOTO KauecTBa

['OCT 4543-71* IIpokar u3 JerupoOBaHHON KOHCTPYKIIMOHHOM cTanu. TeXHUYECKUE YCIOBHUS.

['OCT 7798-70* bonTsl ¢ IIECTUTPAaHHOM TOJOBKOW kiacca TouHocTu B. Koncrpykuus u
pa3Mepsl.

['OCT 5915-70* I'aiiku mecturpannblie kinacca Tounoctu B. KoHcTpykius u pa3mepsl.

['OCT 24705-2004 OcHOBHBIE HOPMBI B3auMo3aMeHsieMocTH. Pe3p0a MeTpruyeckas.

['OCT 11371-78* 111aii0b1. TexHuueckue ycuoBHsl.

['OCT 22245-90* butymbl HeTSIHBIE TOPOKHBIE BSI3KHE. TEXHUYECKHE yCIOBHUSI.

['OCT 6617-76* butymbl HeQTsHBIE CTPOUTENbHBIE. TeXHUYECKUE YCIOBHUSL.

['OCT 8736-93* Ilecok It CTPOUTEIBHBIX Pa0OT. TeXHUYECKHE YCIOBUSI.

['OCT 12.4.068-79* CCBT. CpenctBa HMHIUBUAYAJbHOW 3alllUTHl JepMaTOJIOIMYECKHE.
Knaccudukanus u obmue TpeOoBaHus.

['OCT 3640-94 Ilunuk. TexHu4eckue ycioBusl.

['OCT 15902.3-79* [TonoTHa HeTKaHbIe. METO/IBI OTIPEICIIEHUS IIPOYHOCTH.

['OCT 15150-69 Mamunel, npubopsl U Jpyrue TeXHUUYeckue uzaenus. McnomHeHus s
pa3MYHBIX KIMMATHYEeCKUX paiioHOB. Kareropum, ycIOBHSI SKCIUTyaTallid, XpaHEHUS W
TPAHCHOPTUPOBAHUS B YACTH BO3AECUCTBUS KIMMATUYECKUX (hPaKTOPOB BHEIIHEH CpeJibl.

['OCT 27772-88 IIpokar amsi CTalbHBIX KOHCTPYKIIUH.

['OCT P 51285-99* CeTrku NpOBOJIOUHBIE KpPY4YEHbIE C IIECTUYTOJbHBIMH SUYEHKaMu IJis
raOMOHHBIX KOHCTPYKIMH. TeXHUYECKUE yCIOBHUS.

['OCT 9.304-87 Enunas cuctemMa 3aliuThl OT KOppo3uum u crapeHus. Ilokpeitus
razorepmudeckue. O0mme TpedoBaHUs U METOIbI KOHTPOJIA.

['OCT 25129-82 I'pynroBka ['®-021. TexHuueckue ycioBuHs.

['OCT 7313-75 Dmanu XB-785 u nak XB-784. TexHuueckue yciaoBHsL.

['OCT 1577-93 IlpokaT TOJCTOJIUCTOBOM W IIUPOKOINOJIOCHBIM U3 KOHCTPYKIIMOHHON
KaueCTBEHHOMU cTanu. TexHnYeckue yCcioBHUs.

CHulT 2.05.03-84* MocTs! ¥ TpYOBI.

CHulI 2.05.02-85* ABTOMOOWMIIEHEIEC TOPOTH.

CHullI 2.02.01-83* OcHoBaHus 3AaHUI U COOPY>KEHUI.

CHull 11-02-96 UnxeHepHbIe N3BICKAaHUS TSI CTPOUTENHCTBA. OCHOBHBIE TTOJIOKECHHUS.

CHulT 11-23-81* CranbHble KOHCTPYKLIUH.

CHulI 2.03.11-85 3amuTa CTpOUTEITHHBIX KOHCTPYKITHI OT KOPPO3HH.

CHull 23-01-99* CtpoutenbHas KIMMaTOIOTHSL.

CHull 2.01.07-85* Harpy3ku 1 BO3/I€HCTBHSL.
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CHulII 12-03-2001 bezomacnocts Tpyna B crtpoutenberBe. Yacts I. OOmue TpeboBaHUsI.
Yacrts II. CtpouTtenbHOE IPOU3BOICTBO.

CII 11-105-97 nxeHepHO-TEOIOTUUECKIE U3BICKAHUSI JIJIs1 CTPOUTEILCTBA.

CII 11-102-97 NHxeHepHO-9KOJIOTHYECKHE U3BICKAHUS /TSl CTPOUTEIHCTBA.

CII 11-103-97 MnxeHEepHO-THAPOMETEOPOIOTHISCKIE U3BICKAHUS JIJISI CTPOUTEIILCTBA.

CII 33-101-2008 OnpexneneHre OCHOBHBIX PACYETHBIX TUAPOJIOTHUECKUX XaPAKTEPUCTHUK.

CIT 32-101-95 IlpoekTupoBaHue M YCTPOHCTBO (YHAAMEHTOB OIOpP MOCTOB B paliOHaxX
pacrpocTpaHeHHs BEYHOMEP3JIBIX IPYHTOB.

BCH 176-78 u nomonnenne k Hemy Ne 1 m Ne 2 ot 1984 m 1985 r. MHCTpyKUms 10
MPOSKTUPOBAHUIO M MTOCTPOMKE METAJUTMYECKUX TOPPUPOBAHHBIX BOAOIMPOITYCKHBIX TPYO.

MeTtoauueckrie peKOMEHJAINH 10 TPOEKTUPOBAHUIO U CTPOUTEIIHCTBY BOAOIPOITYCKHBIX TPYO
U3 METAJUIMYECKUX ropprupoBaHHbIX 35eMeHToB. M., PocaBromop, 2003 .

[IMII-91 [Tocobne k CHwull 2.05.03-84 «Moctbl u TpyOBl» T1I0 H3BICKAHUAM |
POCKTHPOBAHUIO JKEJIE3HOAOPOKHBIX U aBTOJOPOKHBIX MOCTOBBIX IIEPEX0I0B UePEe3 BOJIOTOKI.

MeTonuueckie  PeKOMEHIAIMU [0  THAPABIMYECKOMY  pacyeTy  METaUIMYeCKUX
rodpupoBannbix Tpy6. M., IHUUC, 1979 1.

Mertoauyeckne PEKOMEHJIAIUMKM 110 NPUMEHEHUIO TaOMOHHBIX KOHCTPYKIIUN B JIOPOXKHO-
MOCTOBOM cTpouteabctse. M., 2000 r.

OIM 218.1.001-2005 Pekomenpanuu 1o pa3paboTKe U NPUMEHEHHIO JOKYMEHTOB
TEXHUYECKOTO PETryJIMpOoBaHus B chepe JOPOKHOTO XO3SICTBA.

3 TEPMHUHBI, OITPEJAEJIEHUA U COKPALHIEHUA

Merannuyeckue roppupoBanHbie cTpykrypbl (MI'C) - Meramnyeckue (CTambHBIC)
ro()prpOBaHHBIE TUCTHI PACYETHON TOJIIIMHEIL, IIOATOTOBIICHHBIE K COOPKE, - U30THYTHIE IO (hopMe
COOTBETCTBYIOLIEH YacTH KOHTypa OYAYIIEro COOpYy>KeHHs (MeTalIM4ecKoil rodpupoBaHHON
TPYOBI), TOKPBITHIE CIIOEM PACUYETHOW TOJIIMHBI KOPPO3MOHHOW HM3OJISINN, UMEIOIIUE 3apaHee
IPOCBEPJIEHHBIE OTBEPCTUS i1 COOpPKM TpeOyeMoro KOHTYpa COOPYKEHHsI KpeneKHbIMU
JJIEMEHTaMHU.

Mertanaudeckne roppupoBannbie Tpyobl (MI'T) - coopyxeHue u3 ToppUpOBaHHBIX
METAJUIMYECKUX CTPYKTYPHBIX 3JIEMEHTOB, HMEIOLIEE 3AMKHYTBIA WJIM OTKPBITBIN CHU3Y KOHTYP,
pasMelnaeMoe IoJ I'PyHTOBOM HACBINbIO, NPEJHA3HAYEHHOE Ul IIPOIYCKA IOCTOSHHOIO WIIU
BPEMEHHOI'0 BOJIOTOKA JIMOO I IPOITycKa MEeeXo0B Wik Ha3eMHOro Tpancnopra. MI'T moryt
CIIY’)KUTh TaK’K€ OCHOBHBIM 3JIEMEHTOM NPOTUBOOOBATILHBIX U JIABUHO3ALUTHBIX Tajepei.

I'pynToBasi (apMmorpyHToBasi) o0oiima - maccuB rpyHTa, okpyxaromuid MI'T, orceimannbIit
U3 JIPEHUPYIOLIETO, TIIATEIBHO YIUIOTHEHHOIO TPYHTa, OIPAaHUYEHHBIA pa3MepaMmiu,
ONPENEICHHBIMU JUII KOHKPETHOTO COOPYXKEHUsS, MNPEIHA3HAYCHHBIA JUI1 BOCHPHUATHUSA
CKUMAIOIIMX HampspKeHuH npu paboTe Mmoja mojie3Hoi Harpyskoi coBmectHo ¢ MI'T, uro
JIOCTUTAETCS B PAJIE PAaCUETHBIX CIIy4acB HE TOJBKO YIUIOTHEHHEM, HO U JOIOJIHHUTEIBHBIM
ycuieHueM oObemMa O0O0OWMBI apMHpPOBAaHHEM TI'€OTEKCTHJIBHOW apMaTypoi, BKJIIOUCHHEM B
KOHCTPYKIHIO 000MMBI FeOMeMOpaHbl, 0ETOHHBIX YIIOPOB U APYTUX KOHCTPYKTUBHBIX 3JIEMEHTOB.

ApMHpOBaHHE TIPYHTA - BBIIIOJHAETCA IIOJIOTHUINAMU TI'E€OTEKCTUIBHOW  apMaTypsl,
VKJIAJBIBAEMON TP TIOCIOWHOW OTCHITIKE TPYHTA, NJISl YCHIJICHHS HECYIIeH CIOCOOHOCTH TPH
COIPOTUBIICHUN HA CKATHE U CPE3 IPYHTOBBIX MAaCCUBOB U BOCHPUATHUSA YACTH PACTATMBAIOLINX
HanpspkeHui B rpyHToBOM 000iiMe MI'T u B Tese HachIy U HEAOCTATOYHON €€ YCTOMYHBOCTH.
ApMHUpPOBaHUE BBINIOJIHAETCS IO PacueTy.

ApMorpyHToBasi MeMOpaHa (reoMmeM0paHa) - KOHCTPYKIIMS, COCTOAIAS U3 TPYHTOBOTO CJIOA
B 3aMKHYTOH 000JIOYKE M3 apMUPYIOIIMX MOJOTHUIL, NpeJHa3HaYeHHas JUIs BOCIPUATHUS
pPaCTATMBAKOIINX HAINPSHKEHUH W PAaBHOMEPHOro pacnpeneneHus pgasieHuss Ha MI'T or
BBILIEJIEKALUX CIIOEB I'PYHTA U IOJIE3HOW HArpy3KHU.

I'eorekcTniIbHAs apmaTypa - TKaHblE M HETKAaHbIE IOJOTHUINA W3 CHHTETHYECKUX
MaTepHaJIoB, INIOCKHE U 00bEMHBIE PEIIETKN U3 CHHTETUUYECKHX JIEHT, IUIACTHHBI U3 BCIIEHEHHBIX
IIJIACTUKOB, UCITOJIB3YEMbIE JUIsl ApPMUPOBAHUS TPYHTOBBIX MACCHBOB.
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be3nanopublii pe:xkum padorel MI'T - namMmuHapHO€ TeueHHE BOJABI NMPU MPOIYCKE BOJAHOTO
noroka yepe3 MI'T B BOIONPONYCKHOM COOPYKEHMHM C TapaHTHPOBAHHBIM OOECIIEYCHHUEM
UCKJTIOYEHHS] BOSHUKHOBEHUSI TYPOYJICHTHOCTH MPU PACYETHOM U MAaKCUMAJIBHOM Pacxojax.

3ammrTHoe mnokpbiTHe MI'C - wu30IMPYIOLMIT aHTUKOPPO3UOHHBIA CJIOHW LMHKA WU
amroMuHMs, HaHeceHHBIM Ha MI'C, MoXeT OBITh JOMOJHUTEIBLHO YCHUJIEHO OOMa3Kou
IIOJIMMEPHBIMU cOCTaBaMu Iepes 3aceinkon MI'T.

Kpenexx MI'C - snementsl 6ontoBoro oowbeaunernss MI'C B konctpyknuo MI'T B Buze
00onTOB, racKk W Mmaid, uMermux (OpMy MOBEPXHOCTEH, MPUIICTAIONUX K KOHCTPYKIIHH,
COOTBETCTBYIOIIUX KPUBHU3HE Todpa, U 3alIUTHOE aHTUKOPPO3UIMHOE MOKPBITHE.

4 OBIIUE HOJIOXKXEHUA

4.1 O0ecnieyeHue MOTPEOUTENbCKUX CBOMCTB BOAONPONYCKHbIX
COOPY’KEHUM U3 METAJIMYECKUX roppupoBaHHbIX cTPyKTYp (MI'C)

4.1.1 BononponyckHble COOPYKEHUS C UCIIOIb30BaHUEM FO(QPUPOBAHHBIX CTPYKTYP SIBIISIOTCS
BOXHEHIIMMU KOHCTPYKTUBHBIMHU 3JIEMEHTaMHM aBTOMOOMJIBHBIX A0por. OT ux paboThl 3aBUCUT
o0Iee cocTossHUE NOPOTU M obecredeHne 0e30MacHOCTH IBIDKEHHS MO HEW aBTOTPAHCHOPTA U
OXpaHbl OKpYy>Karoliel cpesl. Metamnueckue roppupoBanubsie Tpyos! (MI'T) npumMeHnstoTcs Ha
ABTOMOOMJIBHBIX JJOPOTaxX BCEX KaTErOpHid.

4.1.2 Boponponyckueile MI'T cinenyer ucronp3oBaTh Kak JUIsl IPOIyCKa MEPUOIUYECKU
JEHCTBYIOIIMX BOJOTOKOB, TaK M JJs IMPOIyCKa IOCTOSHHBIX BOJOTOKOB. Jlomyckaercs
npuMeHenne MI'C i yJUIMHEHHs! CYLLIECTBYIOIUX OCTOHHBIX, )KEJI€300€TOHHBIX U KaMEHHbIX
TPyO NpH YIIUPEHUH MPOEIKEN YaCTH M PEKOHCTPYKIIUHU JIOPOT, a TAKXKE JJIsl 3aMEHBl MOCTOB U
yTEIPOBO/IOB.

4.1.3 KoHCTpyKIIMH BOJOMPOITYCKHBIX coopykeHui u3 MI'C paboTaroT TOIBKO COBMECTHO C
rpyHTOM 3achinku (cucrema «MI'T - rpyHTOBas 000#May), YTO JOCTUIaeTCsl KOHCTPYKTUBHBIM
peleHrneM rpyHTOBOH O0OWMBI ¢ TpeOyeMbIM ypOBHEM IUIOTHOCTH TPYHTA, C apMHUPOBAaHUEM
0001 MBI B HEOOXOAUMBIX CIy4asX ¥ CTPOTUM COOJIIOJJICHUEM TEXHOJIOTHH.

4.1.4 TIpoexTsl BOJOMPONMYCKHBIX coopykeHuM c¢ mnpumeHeHneM MI'C nomxHBI cTpoOro
COOTBETCTBOBATh MOJOXkeHUsAM DenepanbHOro 3akoHa «O TEXHUYECKOM PETYJINPOBAHUM
Ne 184-®3, o6magath 00s3aTeNbHBIM HAO0OPOM TMOTPEOUTENBCKAX CBOMCTB W yIOBIETBOPSTH
TpeOOBaHUAM, MTPEIBABIIEMBbIM K ’TUM HOTPEOUTETHCKUM CBOMCTBAM:

- 0e30MacHOCTH;

- HaJIe)KHOCTH;

- IOJITOBEYHOCTH;

- PEMOHTONPUTOJHOCTH;

- KOJIOTUYHOCTH;

- JKOHOMHYHOCTH;

- 3CTETUYHOCTH.

Bce »Tu cBOiicTBa B3aMMOCBSI3aHBI M B3aMMO3aBHUCHMbBI U JIOJDKHBI 0O0ECIIEUMBATHCS
OJIHOBPEMEHHO 3a CYET pealu3alld MEepOINpHUATHH, NpelyCMOTPEHHbIX JIeHCTBYIOUIUMU
HOPMAaTUBHBIMU TpPEeOOBAaHUSMH M METOJUUYECKUMH PEKOMEHIAlUAMHU, H3JI0KEHHBIMH B
HACTOSIILEM IOKYMEHTE.

4.2. OcHOBHBIE TPEOOBAHUA K 00eCTIeYCHUIO 0€30IIACHOCTH COOPYKEHUH
s MI'C

4.2.1 be3onacHOCTh MeTaIMUeCKnX rodpupoBanHbX Tpyo (MI'T) gomxHa OBITH OOecriedeHa
Ha BCEX CTaausAX HUX >KU3HEHHOTO LHMKIJIA MPU H3TOTOBJICHHH, XPAHEHUHU, TPAHCIOPTUPOBKE,
MOHTaXe, OHKCIUTyaTallid, PEMOHTaX, PEKOHCTPYKIIMH W YTUJIW3AIUH W TapaHTUPOBATHCS
JIOCTOBEPHBIMU JAHHBIMHU U3BICKAHUI B TPOEKTE U CTPOUTEIHHOM MPOU3BOJICTBE, TEXHUUECKUMHU
¥ TEXHOJOTUYECKUMH PEHICHUSIMU, TPUMEHEHHEM KauyeCTBEHHBIX MaTepHUaIOB, 0OOCHOBAaHUEM
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pacueTaMu, KBIN(UIUPOBAHHBIMU JIEMCTBUSAMHU CTPOUTENICH M HKCIUTYaTallHOHHUKOB, a TAKXKe
MOHUTOPUHIOM IIPOEKTHPOBAHUS, CTPOUTENHCTBA U IKCILTyaTalHH.

4.2.2 be3onacHOCTb NPUMEHEHUS HA aBTOMOOMIIBHBIX 1I0pOrax BOJOIPOIYCKHOTO COOPYKEHHUS
¢ MI'T nomxHa coorBercTBoBaTh TpeboBanumsim CHull 2.05.02-85*, CHull 2.05.03-84*, npyrux
HOPMATUBHBIX JOKYMEHTOB, U B YaCTH BBIOJIHEHUS OCHOBHOM (YHKIMH - HUCKIIOUEHMS
HETaTHBHOTO BJIMSHHUS IOBEPXHOCTHOIO CTOKAa BOJABI HAa aBTOCTPaay, 3TO OOECIIEYHBAETCS
KECTKMM OIpPaHMYEHHUEM DEXHMOB IPOTEKaHHUs BOJIbl C HCKIIOUYCHHEM TYypOyJIEHTHOCTH,
CHOCOOHOM MPOBOIMPOBATH TUPABIMUYECKUN y1ap U pe30HAHCHBIE KOJIeOaHUs CHCTEMBI «Tpyoa -
HACbIIIb», YTO JOCTUrAETCs TOJIBKO NpH OE3HANOPHOM IPOIYCKE MaKCHMMAaJIbHOIO pacxoja
(m. 6.7.1). B cBs13u ¢ 3TUM 00S3aTEIILHBIMHE SIBJISTFOTCS:

- BBINIOJIHEHHE TUAPABIMYECKMX PpacueTOB BCEr0 BOJOMNPOIYCKHOI'O TpakTa, BKIIOYas
MIOJIXOJTHOE U BBIXOAHOE PYCIIO, PErYJISLUOHHBIE U YKPEIUTEIbHbBIE COOPYKEHUS U KOHCTPYKLIUU
Ha HUX, BXOJHOM U BBIXOJHOM OT0OJIOBKH, KOHTYPBI M IIPOAOJIbHbIE PO, BKIIOYAs OTBEPCTUS
MI'T (1. 6.7, npunoxxenue E);

- IOCTOBEPHOCTb UCXOHBIX JAHHBIX JJIs ONIPE/IEIEHUS PACYETHOTO M MaKCUMAaJIbHOI'O pacxo/ia
cToka (1. 6.1.2), onpenensieMbIXx ¢ y4€TOM BO3MOYKHOTO YBEIUYCHHUS IUIOMAAN BOIOCOOpa mMpu
COOPY)KCHUH HACBIIIK U BOJOOTBOJIOB OT Hee (cM. npuiioxkenue E, puc. E.6);

- HazHaueHue auamerpa MI'T, rapaHTUpYIOHIETO HUCKIIOYEHUE BO3MOXHOCTH OOpa30BaHUS
noanopa (6.7.1, 6.7.4), u 6e3HAMOPHBIN MPOITYCK JJIs «KKOPOTKUX» M «IJIMHHBIX» TPYO pacuyeTHOTO
¥ MaKCHMaJIbHOTO PacXO/I0B 3a CUET OTPAHUUYEHUS YPOBHS FOPU30HTA BOJbI B TpyOEe BETMUYUHOMN
0,75 1 0,90 nuamerpa orBepctus MI'T (6.2.2; 6.7.3);

- OrpaHUYCHHE TPU MPOCKTHUPOBAHUU MAKCHUMAJIbHOIO MPOJOJIBHOIO YKJIOHA JioTka MI'T
BenmmunHoi Menee 0,05 (1. 6.1.6);

- o0ecrieueHne B MPOEKTHBIX peHICHUsIX (POPMUPOBAHHUS TUIABHOTO CHKATHS TMIOTOKA B TIpeIeIax
HEPEeXOAHbIX YYaCTKOB - BXOJHOTO M BBIXOJHOI'O OrOJIOBKOB, HCKIIIOYAIOIIMX BO3MOXXHOCTb
NOSIBJICHUS 3aTOINIEHHOTO BOJIOC/IMBA M BOBHUKHOBEHHUSI OYpPHOTO NMPOTEKaHMs BOJABI HAa BXOJE U
Ha Boinycke u3 MI'T (mpunoxkenue E, . E.1);

- YCTPOMCTBO JIOTKA B TpyO€, MpeIHa3HAYEHHOTO JUIsl 3aIIUThl aHTUKOPPO3UOHHOI'O TOKPBITHS
MeTasuia TpyObl OT UCTUPaHUS TBEPIbIM CTOKOM, JOJKHO FapaHTHPOBATh UCKITFOUEHUE MOSBICHUS
MECTHBIX 3aBUXPEHUIT moToka (1. 6.4).

4.2.3 OCHOBHBIMH TapaHTHSIMHM 0€30MacHOCTH MpUMeHeHus coopyxeHuid uz MI'C nHa
aBTOMOOWJIBHBIX JIOpOrax B YacTH TpeOOBaHUM K MaTepuaiaM SBIISIOTCS JKECTKOE COOJII0/IeHUE
COOTBETCTBUS (PU3MKO-MEXaHUYeCKHX napameTpoB metaiia MI'T ycioBusM paboTsl Oyayiueit
MIT (n.m. 5.1.1 u5.1.5) u npaBwiIbHBII BBIOOpP pacdeTHbIX Napamerpos (1. 5.1.7). B wactu
TpeOoBaHUs K MaTepHaiaM rpyHTOBOH 3ackiku MI'T Ge30omacHOCTh MPUMEHEHUsS! TAKOro THIIA
BOJIOIIPOIYCKHBIX COOPYKEHHHM OOecreunBaeTcs MCIONIb30BAaHUEM TI'PYHTOB, HCKIIIOYAIOIIMX
MPOLIECCHI MyYSHUS M 00JIQIAIOIINX JOCTATOYHOM MPOYHOCTHIO (11, 5.5.1).

4.2.4 BaxHeilmuM yciaoBueM obOecriedeHusi 0€30MacHOCTH MPUMEHEHUsI coopyxkeHuit ¢ MI'T
SBJISIETCA UX ITPOEKTUPOBAHNE Ha OCHOBE MOJIHBIX JJOCTOBEPHBIX HCXOJHBIX TaHHBIX, MTOJTy4YEHHBIX
B pe3yJibTaTe HaTYPHBIX M3bICKaHWH (1. 6.1) ¢ geranbHBIME pacdeTramu (1. 6.2) U TPOPabOTKOM
BbIOOpa KOHCTPYKTHUBHBIX perenuit (1.1 6.3, 6.4, 6.5, 6.6).

4.2.5 I1lpu BBINOJHEHUH CTPOUTETFHO-MOHTAKHBIX paOOT 10 CTPOUTENBCTBY BOJOMPOITYCKHBIX
coopyxkeHuit ¢ MI'T OGe3omacHOCTh Kak MOTPEOUTENHCKOE CBOMCTBO TaKMX COOPYKEHHM
oOecrieunBaeTcs COOJIIOJIEHUEM TEXHOJIOTUH BBITIOJHEHHUS paboT MpH YCTPONCTBE OCHOBAHUS,
MoHTaxk€ MI'T 1 0rosoBKOB, yCTpOWCTBE I'PYHTOBOM (apMOIPYHTOBOM) 3aCBIIIKM U BO3BEIECHUS
HAChIIK CO BCEMH YKPENHTENbHBIMA W 3alIUTHBIMH KOHCTPYKTUBHBIMH DIIEMEHTaMHU
(m.m. 9.1 - 9.10). BononpomnyckHoe coopyxenue ¢ MI'T gBisieTcss KOMIIO3UTHBIM KOMITJIEKCOM
TPYHTOBBIX, aPMHUPYIOMIMX U METAITTNYECKUX AJIEMEHTOB, KX/IbI U3 KOTOPHIX BBIIIOJIHAET CBOIO
(YHKLMIO IPH COBMECTHOM paboTe, MOITOMY 0€30MacHOCTh TAKOTO KOMILIEKCa PSMO 3aBUCHUT OT
paboTOCIIOCOOHOCTH M COCTOSTHUSI KaXXJIOro 3JIeMeHTa. B mpoliecce BeleHUsi CTPOUTENBHO-
MOHT@)XHBIX pabOT JODKHBI Takxke cobmomarecs TpeboBanust CHull 12-03-2001 no
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6e3onacHocTH Tpyaa B crpoutenberBe U TpeboBanms 'OCTos: TOCT 12.3.005-75 CCBT, TOCT
12.4.011-89 CCBT, I'OCT 12.4.086-79* CCBT, 'OCT 15150-69.

4.2.6 be3zonacHoCTh coopykeHHi ¢ mpuMenenreM MI'T ipu CTpouTeIbCTBE aBTOMOOMIIBHBIX
JIOPOT' JTOJDKHA TapaHTHPOBATHCSA HAJUIEKAIIUM KOHTPOJIEM KadecTBa MpH IpUEeMKe padoT.
Cucrema KOHTpOJIA KauecTBa Ha BCEX OJTamax BelcHUs crpouTesberBa (rm.ar. 8.1 - 8.16)
BOJIONIPOITYCKHBIX COOpPYXKEeHHI ¢ ucnoib3oBaHneM MI'C nmomkHa oOecreunBaTh TapaHTUU
0€30MacHOCTH SKCIUTyaTallii Ha BECh MEPHOJ] CYIIECTBOBAHUSI COOPY>KEHHUSI C TIOJTHOW OLIEHKON
BUJMMBIX U CKPBITBIX Pa0OT, 4TO TpedyeT 0co00ro BHUMAHUS K MOJHOTE OPOPMIICHHS aKTOB Ha
CKpBITbIE Pa0OTHI, OIEHKE KauecTBa aHTUKopposupyromux nokpbituii MI'C, mpuemoyHomy
KoHTposto MI'C, TEXHOJIOTMYECKUM pEryIaMEHTaM IIEPEBO3KH, CKiIaaupoBanus U MoHTaxa MI'C,
F€OCUHTETUYECKON apMaTyphl, a TAKME CBOEBPEMEHHOCTH BEJIEHHUS TEXHUYECKOI'O HaJ30pa 3a
COOPYKEHHEM I'PYHTOBOM (apMOTPYHTOBOI) OOOIMBI.

4.3. O0ecnneueHue HAEKHOCTH, J0JITOBEYHOCTH H
PEMOHTONPUIOJTHOCTH BOAONPONYCKHBIX coopy:kenuii ¢ MI'T

Bonomnpomycknoe coopyxenune ¢ npuMmeHeHneM MI'C sBiseTcs MOACUCTEMOW B OOJBIION
TEXHUYECKOH cuctemMe «ABTOMOOMIIbHBIC JIOPOTH» M JUIsl HOPMAJIBbHOW 3KCIUTyaTallMd JOPOId
JOJDKHO 00J1a/1aTh HAJISKHOCTBIO, TOJITOBEYHOCTHIO M PEMOHTOIIPHTOTHOCTBIO.

4.3.1 Hapexnocts MI'T nomxHa obecrieunBaThCsl B IPOEKTaX U MPU CTPOUTEILCTBE U IMPU
AKCIUTyaTallMM BO BCEX TPEX €€ COCTaBIAIOMUX - (YHKIMOHAJIbHOW, KOHCTPYKIIMOHHOM U
uH(OpPMaAITMOHHOM.

OyHKIMOHANBHAS HA/IS)KHOCTD JO0JDKHA OBITH TapaHTUPOBaHA B BUAE Oe3aBapuitHON pabOTHI
MI'T Bo Bcex BO3MOXKHBIX JJIs JAaHHOW aBTOMOOWJIBHOW JOPOTH YCIOBHUSX - NMPU OOBIYHOM
pacuyeTHOM MAaBOJKE U HAarpy3Kax, IpU BEpOSTHBIX SKCTPEMAJIbHBIX CUTYalUsX B TEUEHUE BCETO
pacyeTHOro cpoka skcruryartamuu (.. 6.2, 6.5, 6.6, 6.7).

KOHCTpyKIIMOHHAsT HAaJEKHOCTh JIOJDKHA TapaHTUPOBAaTbCA CTPYKTYPHOM IPOYHOCTBIO U
periaMeHTUPOBAaHHBIMUA  3HAYEHUSIMU  /1€(DOPMATUBHOCTH  BOJOMNPOIYCKHOIO COOPYXKEHMUS,
HNOJATBEPXKIEHHBIMU  pacyeTaMd U O00eCHEeYMBAIOIIMMHU COXPAaHEHHE 3KCIUTyaTallMOHHbBIX
napaMeTpoB BO BCEX pekuMax ero padotsi (.. 6.1 - 6.6; 7.3 - 7.10).

Nudopmannonnas HagexxHoct MI'T noimkHa rapaHTHpOBaThCs JOCTYIHOCTBIO MOJTYYEHHUS
JI0OCTaTOYHOM MH(OpPMALIUK O TPOEKTHOM PELIEHUH U COCTOSIHUM BOJOIMPOITYCKHOTO COOPYKEHUS
B IIEJIOM B T€YEHHE BCEr0 KU3HEHHOTO IUKIa ero cymectBoBanus (m.u. 3.1, 3.2; CHull 11-02-
96; CIT 11-105-97; CII 11-02-97; CII 11-103-97; CIT 33-101-2003; [IMI1-91; TOCT 12248-96).

4.3.2 OtBepctust MI'T 13 ycrnoBHii SKCITyaTallMOHHOTO OOCTYXHBaHUS HAa3HAYalOT HE MEHEe
1 M, a npu anune MI'T cBbliie 20 M - oTBepcTHE HE MeHee 1,5 M.

Ha aBromoOmibHbIX goporax III - V kareropuili u BpeMEHHBIX MPUTPACCOBBIX JOpOTrax
nomyckaercs npuMeHaTe MI'T orBepcTrem 1 M npu anuHe ux He Oosee 30 M.

OtBepctua MI'T B palioHax ¢ pac4eTHON MUHUMAJIBHOM TEMIIEpaTypOl BO3/lyXa HUKE MUHYC
40 °C na3HauaroTcd He MeHee 1,5 M.

4.3.3 BopomnponyckHble coopyxkeHuss u3 MI'C [OMKHBI pacCUMTBIBATBCA HCXOAS U3
0OE3HAMOPHOTO PEeKUMA PAOOTHI COOPYIKEHUS.

Bosseliienne BoICIEN TOYKM BHYyTpeHHeEN noBepxHoctd MI'T Hax ropusonToM Boast B MI'T
MIPU PaCYETHOM Pacxojie U O€3HATIOPHOM PEKHUME JOJDKHO OBITh HE MeHee 1/4 BBICOTHI TPYOBI B
CBETy. 3aloJHEHHE BXOJHOTO M BbIXOoHHOro ceueHuss MI'T npum pacueTHOM pacxone u
Oe3HamOPHOM pexxuMe J0JKHO ObITh He 60see 0,9 oT BeicoTel MI'T.

4.3.4 Pacuer TpyO Ha BO3/€HiCTBHE BOAHOTO MOTOKA CJENyeT MPOU3BOIUTH MO THAporpadam
pacyeTHOro ¥ HauOOJIbIIErO MAaBOJKOB.

BeposiTHOCTH TIpEBBIIIEHNS PACXOA0B MABOJKOB U COOTBETCTBYIOIIMX MM YPOBHEH BOABI Ha
UK€ MAaBOJIKOB CIIEAYeT MPUHUMATD:

JUIs aBTOMOOMIIBHBIX opor I kareropuu - 1:100 u 1:50 (1 u 2 %);

qutst apToMoOmibHBIX topor 11 u I kareropwmii - 1:50 u 1:33 (2 u 3 %);

JUIs aBTOMOOMIIBHBIX topor IV u V kareropuit - 1:20 u 1:33 (5 u 3 %);
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[Tpu mpomycke HamOONBIIMX PACXOJOB JOIMYCKAaeMble CKOPOCTH IJI pacyeTa yKpenJeHWH
MOTYT OBbITh IOBBIILIEHBI Ha 35 %.

[Tpu ompeneneHun riayOMHBI pa3MblBa M pa3MEpOB YKPEIUIEHUH pacdeTHbIE pacxoabl (Ui
ydeTa (pIyKTyaluy UCXOIHBIX TaHHBIX) yBenuuuBaroTcs Ha 30 %.

4.3.5 Bopomnponyckubie coopyxenus n3 MI'C mon HaceimsiMu BbicoTor Ooisiee 4,0 M Ha
KOCOropax MOTYT IIPUMEHATHCS N0 MHAUBUAYAJIBHOMY IPOEKTY IPU YCIOBUM YCTPOICTBA UX C
ykiaoHoM He Oosee 0,05 u coopykeHus Ha BXxone W Bbixone U3 MI'T racsmmx KOHCTPYKIUN
(KoJ0A11eB, OBICTPOTOKOB, CKAJIbHBIX OTCHINIOK M JPYTUX FaCUTENeH) ¢ 00s3aTeIbHON MTPOBEPKOI
raleHust SHepruu OypHOro MOTOKa.

VYV coopyxenuii MI'T apo4HON KOHCTPYKLIMM IPEIEIbHBIM YKJIOH pycCia ONIPEIEIsAeTCs U3
YCIOBUH BO3MOYXKHOI'O 00€CIEeYeHUsl IPOUYHOCTH TOPPUPOBAHHBIX IEMEHTOB B apMOIPYHTOBOM
o0olime.

Bononponyckubeie coopyxkenus 3 MI'C orBepctuem 6osiee 3,0 M apodHON KOHCTPYKIIHH
NPOCKTHPYIOTCS 0€3 OrpaHMyYeHHs YKJIOHA MO Pyciy IMOJ apKOW MpH yCIOBHH OOecredeHus
3alUTBI OT Pa3MbIBa.

4.3.6 HaumMmeHbllyro TOJNIIUHY 3achbllKKW Haja BogomnpomnyckHoi MI'T cinemyer nmpuHumath
paBHOU:

Ha aBTOMOOWJIBHBIX Jtoporax I -V kareropum, a Takke Ha JOPOrax M Ha YJIHIAX TOPOJIOB U
nocenkos - 0,5 M 10 HU3a JOPOKHOM ozexk1bl, HO He MeHee 0,8 M 10 BepXa JIOp0KHOIO IIOKPBITHS.

MuHuManbHasi TOJIIMHA 3aChIIKM HAaJ CBOJAOM BOJOIPOIYCKHBIX COOPYKEHHH OOJIbIINX
JMaMEeTPOB U3 TOPPUPOBAHHOIO METalIa JOJHKHA IIPOBEPATHCS pacueToOM.

[Tpu apMupoBaHUM IPYHTOBOM OOOWMBI U YCTPOHCTBE MEMOpaHbI U3 OOBEMHBIX T'€OPELIETOK
Haj wenbiroi ceona MI'T, a Takke npu OCYIIECTBIEHUHU APYTUX CIIELHUATIbHBIX KOHCTPYKTUBHO-
TEXHOJOTMYECKUX MEPOIPHUATHH ONYCKAETCSs YMEHBIIATh TOJIMHY 3aChIIKK MPU YCIOBUU
pacueTHOM mnpoBepku. Tommmua 3aceimkun Hax MIT B mepuon crpourTenscrBa JOJKHA
o0OecrieunBaTh BO3MOXHOCTh IPONYyCKa CTPOUTEIbHBIX MAIIMH M MEXaHU3MOB. Pacuer
apMUPOBAaHHON 00OMMBI BBIMOJHAETCS METOJJOM KOHEUHBIX 3JIEMEHTOB U3 YCIIOBUS AOIMYCTUMOMN
BEJIMYMHBI HallpsHKeHHO-eopmupoBaHHoro coctosiHus MI'C ¢ mpoBepkoii Ha cMITHE KPOMOK U
cpe3 6OIATOBOTO COEMHEHUS.

Meroas! onpeneneHus MpeaesbHO JOMYCTUMBIX BEIUYMH HArpy3oK M Bo3aencTtBuil Ha MI'T
onpenenstorcs CHull 2.01.07-85* «Harpy3ku u BoszeiictBus». [lacmopTHble 3Ha4YeHHs
JIOTTYCKaeMbIX HaIpsDKEHUN 110 KOHKPETHBIM BHUJIaM CTAJIbHOTO MPOKaTa ONpeesitoTcs: (U3NKo-
MEXAHUYECKUMHU CBOMCTBAMM METallla, yTBEPKAEHHBIMU cooTBeTcTBYOIMMU [[OCT u TVY.

4.3.7 Baxueilmum ycinoBueM oOecriedeHHs: HWH()OPMATUBHOM HAJEKHOCTH TpeOyeMbIX
HOTPEOUTENBCKUX CBOMCTB BOAOMPOINYCKHOrO coopykeHuss ¢ MI'C B mpoekTe sBiseTcs
MOJIyYeHUE B pe3yJbTaTe W3BICKAHUNW TOJHBIX M JIOCTOBEPHBIX MCXOJHBIX JaHHBIX I10
Tornorpa(uu, reoJOruH, THIPOIOTHH.

B pe3ynbrare n3bickanuii ¢ He0OX0IMMOM sl MPOEKTUPOBAHUS TOYHOCTHIO MOJTYYalOT:

- HHXXEeHEpHO-TonorpaduuecKuil miaH MecTHOCTH Maciitaba He MeHee 1:1000 - man jora Ha
NepeceyeH ¢ aBTOMOOWIIBHOW JOPOrod Njsi NMPaBUIIBHOIO pPa3MEIIEHUs BOJOMPOMYCKHOMN
TPYObl OTHOCUTEIHHO BOJJHOT'O TIOTOKA U OCH aBTOJIOPOTH;

- JTaHHBIC WHKCHEPHO-TEOJIOTNIYEeCKIX M3bICKaHuid B cooTBeTcTBUU ¢ CII1 11-105-97 - nannble
0  CTPYKTYype  MHXEHEPHO-T€OJOTHYECKOTr0  paspe3a MO  MPOAOJBHOMY  HPOQHIIO
BOJIONIPONYCKHOW TpyObl € YyKa3aHMEM HPOCaJ0YHOCTH TPYHTOB, TIJIyOMHBI CE30HHOTO
npoMep3aHusi, TyOMH BEYHOMEP3JbIX TPYHTOB, TOPHU30HTOB TPYHTOBBIX BOJI, HalpaBJICHUS
MOTOKA TPYHTOBBIX BOJ, apaMETPOB I'PYHTOB IO MONEPEYHOMY pa3pe3y 3€MIISIHOTO MOJIOTHA U
OCHOBAaHUS COOPY’KEHUS C MOITYYEHHEM CIEAYIOIINX XapaKTEPUCTHK: TUII, INIOTHOCTD, BIAYKHOCTh
U Tpeneibl MJIACTUYHOCTH TPYHTOB OCHOBAHMSI M T€OTEXHHUYECKOTO COOPYKEHHUS, 3HAUYEHUS
[1apaMeTPOB MPOYHOCTH IPYHTOB (YAEIBHOE CLEIUIEHUE U YToJl BHYTPEHHETO TPEHMSI), 3HAUCHUS
Monynei aepopmanuu U Ko3(pPUIMEHTOB moONepedyHoil nedopmanuu TPyHTOB M JIPYIHX
KOHCTPYKLIMOHHBIX MaTE€pPHAJIOB;
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- TOJy4YeHHWE THUAPOJIOTHYECKUX JaHHBIX B coorBeTcTBUU co CHull 2.01.14-83 u
THJIPOMETEOPOJIOTHUECKUX TaHHbIX B coorBercTBUM co CHull 23-01-99 - xapakTepucTHKH
OacceifHa BogocOopa ¢ ykazaHUEM JaHHbBIX 110 BO3MOXKHOCTH 00pa30BaHuUs Hallelel, Kapuexoa,
JIE0X0/1a, XapaKTepUCTUKH MaBOJKA, PACUETHBIM U MAaKCUMAaJIbHBIM PacXolbl, XapaKTEPUCTUKU
CTOKa (JIMBHEBBI, CHETOBOM, CMEILIaHHbII), XapaKTEPUCTUKU CHEXHOT'O ITOKPOBA U BO3MOXKHBIX
YCIIOBHI CHEr03aHOCHMOCTH, OLIEHKAa BEPOSTHOCTH MPOTAWBAaHHS MEP3JIOTHI M O00pa30OBaHHA
TEPMOKApPCTa;

- XapaKTEpUCTUKA JIOra Iepel]] BXOJHBIM OIOJIOBKOM (CTPYKTypa CKJIOHA, PacTUTEIbHOTO
IIOKPOBA M JIaHHbIE JEHJIPOJIOTNYECKUX 00CIeJ0BaHUI O pa3Mepax KOpUeH, ycIOBUs MOSBICHUSA
TBEPJIOTO CTOKAa M 0Opa30BaHMs CEJIEBOTO MOTOKA) W IEpell BBIXOJHBIM OrOJIOBKOM (HAJM4ue
c(OPMHUPOBAHHOTI'O PYCIIa, OIACHOCTh Pa3BUTHsI OBpara, OloJI3HeH CKIIOHA);

- HUINYHME U XapaKTePUCTUKA NXTHO(AayHbI BOJAHOTO IMOTOKA;

- IPYU 3HAYUTENNbHOM BennuuHe quaMmerpa MI'T BO3MOXKHOCTE M HEOOXOAMMOCTb COBMEIIEHUS
BOJIOTIPONTYCKHON  (yHKmMu Tpyosl u3 MI'C ¢ mpomyckoM TpaHCHOpTa, IEHIeX0J0B,
CKOTOIPOrOHa, 3BEPONPOX0/1a U MUTPALIMU PHIO HA HEPECTHIININA;

- CTPOMTEIIbHBIE YCIOBUS KOMIUIEKCA BOAOIPOITYCKHOIO COOPYKEHUS - HAIMYKE MOAbE3/0B,
ycIoBHUsS 00pa3oBaHMs CTPOMIUIONIAAKM, JaHHbIE IO KapbepaM IpyHTa OOOWMBI M HAaChINH,
KapbepaM M YCIJIOBHSAM IIOCTAaBKH MaTEPHANIOB YKPEIUIEHUS PYCJI y BXOJHOIO M BBIXOJHOIO
OT'0JIOBKOB, JIaHHBIE 10 MaTepHuajgaM apMUPOBAHUS IPYHTOBOM 00OMMBI.

4.3.8 lns obecnieuenus TpeboBaHui HaJIe)KHOCTH coopyxkeHus u3 MI'C B Xxozie CTpoUTENbCTBA
C Hayaja MpOU3BOJCTBAa pabOT CTPOUTENIbHAS OpPraHU3alUs JOJDKHA IOJYYMTh OT 3aKa3uuKa
IIOJIHYIO TEXHUYECKYIO JJOKYMEHTALUIO.

Pabouune uepTexu coOOpyKEHUHN TOJIKHBI COAEPIKATh!

- (M3UKO-MEXaHWYECKHE XapaKTEPUCTUKUA TPYHTOB OCHOBAHHUS M TPYHTOB 3aCBHINKH (YUCIIO
IUTACTUYHOCTH, MaKCUMAaJbHYIO CTAHAAPTHYIO IJIOTHOCTh, ONTUMAJIBbHYIO BJIa)KHOCTb, OOLIMIA
KOMIIPECCUOHHBINA MOAYIb AePOpMaIiK, KOPPO3HOHHYIO aKTUBHOCTb BOJIbI M TPYHTA), a u1d MI'T
B paliOHAax ¢ pacueTHOM MMHMMAJILHOM TeMIlepaTypoi Bo3ayxa Huke MUHYC 40 °C, Takke JaHHbIE
O MEp3JOTHO-TPYHTOBBIX YCIOBUSAX - TJIyOMHY CE30HHOIO OTTauMBaHUs - IMPOMEp3aHMus,
TEMIEpaTypHBI PEXUM T'PYHTOB, YPOBEHb HYJEBBIX T'O/IOBBIX AMIUIMTY], JJaHHBIE O (U3UKO-
MEXaHUYECKUX CBOMCTBaX I'PYHTOB B TAJIOM, MEP3JIOM U OTTaUBAIOIIEM COCTOSIHUSAX (JIBAUCTOCTD,
TEII0O(PU3NUECKUE XapaKTePUCTUKH, TPOCAT0YHOCTh IIPU OTTAUBAHUN);

- TMOJIHbIE, TpeOyeMble MO MPOEKTY, (PU3NKO-MEXaHUYECKUE XaPAKTEPUCTUKU apMHUPYIOIIUX
MaTepHajoB IPYHTOBON 00OWMBI;

- TIOJIHBIE, TpeOyeMbIe IO MPOEKTY, (PU3NKO-MEXaHUYECKUE XAPAKTEPUCTUKN METAJUTMUECKUX
ro()pMpOBaHHBIX 3JIEMEHTOB U Kperexa;

- MOJIHbIe, TpeOyemble MO MPOEKTY, T'€OMETPUUECKHE XapaKTEPUCTHKU METAJUIMYECKUX
ro()pMpOBAHHBIX 3JIEMEHTOB U UX PACKIAJIKY I10 COOPYKEHHUIO;

- TaHHBIE TI0 TUIY U CIIOCO0Y HAHECEHUSI aHTUKOPPO3UITHOTO MOKPBITHS;

- yKa3aHMs 10 TEXHOJOIMH COOPKH BOAOMPOIYCKHOTO COOPY)KEHHS, BKIIOUYas YCTPOMCTBO
OCHOBaHUs, GyHIAMEHTOB U (HOPMHUPOBAHUE TPYHTOBOMN (apMOTPYHTOBOI) 000IMBI.

4.3.9 Xapaxkrtepuctuku TpyHTOB i 3ackiiku MI'T u ocHOBaHMI, NepedyHCICHHBIE B
.. 5.5.1 u 5.5.2, 10JOKHBI OBITH MOTYYEHBI 110 TAHHBIM U3BICKAHUH W JTA00PATOPHBIX aHATH30B
00pa31oB IpyHTa U3 BHIPAOOTOK 110 JTHY JIoTa (€CIH MpenoaraeTcs yCTpoHCTBO OCHOBAHHUS O
MI'T HenocpecTBEHHO Ha BEPXHUH CIIOM IPyHTa), a TAaKXKe KapbepoB rpyHTa 11 3ackinku MIT.
[Ipu sTom cnemyer pykoBojacTBoBaThecs YykazaHusiMu riaBbl CHull 11-02-96 «HxeHepHbie
W3BICKaHUS JJI1 CTPOUTEIBCTBAY.

4.3.10 JlonroBe4HOCTDb JIOJDKHA TapaHTUPOBaTh Oe3omacHyio pabdory coopyxkenus ¢ MI'T B
TE€YEHHE PACUYETHOTO CpOKa OKCIUTyaTalluu MPU COOMIOACHUM pErJIaMeHTa NPOPHIAKTUK U
PEMOHTOB 0€3 CHM)XEHHUS YpPOBHA ero (yHKIMOHAJIBHOW HaaexHocTH. Kpome cobimoneHus
TpeOOBaHUI MPOEKTa MPU CTPOUTEIBCTBE coopyxkeHus ¢ MI'T u TmarensHOrO COOIIOAEHUS
TEXHOJIOTHYECKOTO  pPEerjaMeHTa, OCHOBHYIO (YHKIHIO OO0€CledeHUs JOJTOBEYHOCTH
rapaHTUPYIOT JKECTKHE TpeOOBaHMSI K KauecTBY MPHUMEHSEMBIX B KOHCTPYKIMH COOPYKEHUS
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MaTepuajioB €  HEOOXOIMMBIM  JOKYMEHTaJbHBIM  IOATBEPKIECHUEM  COOTBETCTBHS
(m.5.1.1-5.1.7).

4.3.11 Ilpu npoexktupoBanuu conpspkeHus MI'T ¢ Haceilblo, a Takke C HOABOASIICH W
OTBOJAIICH YacTAMU pyclia, UIsl 00eCIeUYeHus] BCEr0 KOMIUIEKCA JIEMEHTOB BOJIOMPOITYCKHOTO
COOPYKEHHMS CIIEIyeT MpelyCMaTpUBaTh YKPEIUIEHUE OTKOCOB HACBIIM U Pyciia, B TOM YHCIIE C
UCTOJIb30BaHUEM OOBEMHBIX T'EOpEIIeTOK, MarpacoB «PeHOo», TraOMOHOB, >XeIe300€TOHHBIX
IUTUTHBIX MMOKPBITUH, OTPaXAAI0IINX YCTPOUCTB U KOHCTPYKIUN BOAOOOWHBIX KOJOIIEB, JIOTKOB
u pucbepMm, obOecrneuuBarommx 1menoctHoctb MI'T, ycTOWYMBOCTH Hached y Tpyd U
HEBO3MOKHOCTb pa3pylLIeHus pycia.

BpoBka 3eMIIIHOT0 MOJIOTHA Ha MOAX0/aX K TpyOaMm J10JKHA ObITh HEe MeHee yeM Ha 0,5 M BbIIIe
OTMETKH MOJAMOPHOTO YPOBHS, ONPEIEISIEMOro M0 HauOOJbIIEMY PAaCcXOy AJisi aBTOMOOUIIBHBIX
nopor I xareropuu u 1o pacueTHomy ropusonty it gopor IL IIL, IV u V xareropuii.

4.3.12 MI'T anamerpamMu ME€Hee 5 M Ha BOAOTOKaxX INMpU HAJIMYMHU HA BOJAOTOKAX JIEJ0XOJa,
Kapuexo/a U Hajie1eo0pa30BaHus IPOSKTUPYIOTCS COBMECTHO C KOMITJIEKCOM IPOTHBOHAJIETHBIX
MEpPOMPUITHIA, CIIEIIMATIFHOM 3aIUTHI OT Kapuexo/a U JIeJ0X0/1a. 3alIUTHbIE COOPYKEHUS (CETKH,
3a00pbl) TOJKHBI YCTAaHABIMBATHCS C YUETOM 3aJIepKaHus Kapyel U JIeIHbIX [10JeH Ha Ioaxoaax
K MI'T Ha BBICOTY BbIIIE OTMETKH MaKCUMaJIbHOT'O MOJANEPTOr0 YPOBHS TOPU30HTA BBICOKHX BOJI
(ITYB I'BB) He menee uem Ha 1,0 m.

[Tpu muamerpe MI'T Gosee 5 M BO3MOXKHOCTh MPOIYyCKa KapyeH TOJDKHA MPOBEPSATHCS IO
JAHHBIM JICHJIPOJIOTUYECKUX XapaKTEPUCTUK TEPPUTOPHH BogocOopa.

[Iponyck ienoxona B COOPYKEHUE HE JOMYCKAETCSl.

4.3.13 BayTpeHHss U HapykHast MoBepxHoCcTH coopyskenust u3 MI'C nomKHbI UMETh OCHOBHOE
U JOTOJIHUTENBHOE 3alIUTHOE AHTUKOPPO3UOHHOE MOKPBITHE. OT MEXaHUYECKUX MOBPEKICHUN
AHTUKOPPO3UIHOIO MOKPBITUS MIPH 3aCBINKE TPYHTOM JOKHO IPUMEHsThes ooepThiBanne MI'T
reoTeKkcTusIeM. B ONBITHOM MOpsiiKe JOMyCKaeTcsl MPUMEHEHUE KOPPO3UOHHO-CTOUKOMU cTanu 0e3
OLIMHKOBKH, HO C JIONIOJTHUTEIbHBIM 3aIlIUTHBIM ITOKPBHITUEM.

4.3.14 1ns BogonponyckHbix Tpyd uz MI'C, cTposiuxcs Ha aBTOMOOMIIBHBIX JOPOTax BCEX
KaTeropuii, MUHUMaJIbHYIO TOJIIHUHY JIUCTA CIEAyEeT IPUHUMATh 110 PACUYETy, HO HE MeHee 2,5 MM
10 YCJIOBHSIM JOJITOBEYHOCTH, a TPU HAJIMYUH arPECCUBHBIX BOJ U JUI COOPYKEHUMH, BO3BOIUMBIX
B palloHax ¢ pacueTHOM MUHUMAaJIbHOHM TemnepaTypoil Bo3ayxa Hibke MuHyc 40 °C u B pailoHax
pacnpoCcTpaHEHHUs] BEYHOMEP3JIBIX IPYHTOB, HE MEHEE 2,75 MM.

JlomyckaeTcs Ipu TEXHUKO-3KOHOMHYECKOM 00OCHOBAaHUH U IPHU COTJIACOBAHUU € 3aKa3UUKOM
U TOCTaBIIMKOM TO(PUPOBAHHOTO JUCTAa NPHUMEHEHHE TOPPUPOBAHHBIX JIUCTOB Pa3IMYHbBIX
npoduneil W TONIIMHBI JIUCTA, HPU YCIOBHUM IPOBENEHHUS COOTBETCTBYIOIIMX pacyeToB,
rapaHTUPYIOUIMX TPeOyeMyro MPOYHOCTh, YCTOWYMBOCTh U CTAOMIBHOCTh TMOKON KOHCTPYKIIMU
TPYOBI U IPOEKTUPYEMON HaJl HEW HACBHIIIH.

4.3.15 DnemMeHThl rOQPUPOBAHHBIX BOJIONPOITYCKHBIX COOPY)KEHUH, BKIIOUasi O0JIThI, TalKU U
11ai0bl, JOJHKHBI UMETh CEPTU(PHUKATHI KaUuecTBa C MaclopTaMHu.

XapakTepUCTUKU KpemexHbIX 37eMeHToB MI'T nomkHbBl OBITH CEepTUGHUIMPOBAHBI U
cooTtBeTcTBOBaTh AeiicTByromuM ['OCT.

Mertamumdyeckue roppupoBaHHbIE JIUCTHI ¢ OOJITOBBIMU OTBEPCTHSIMH, B TOM YHCIE 3ael
OUHbIe, HE COOTBETCTBYIOIIME CXEME OONTOBBIX COEAMHEHUU TO(PPUPOBAHHBIX JHCTOB MEXIY
coboit, k MoHTaxxy MI'T He nomyckatorcs.

[Tpu mocTaBke KOHCTPYKIMH JOKHA MPUKIIAABIBATHCS 3aBOJICKAsl JOKYMEHTAIUS PACKIIaAKU
JIMCTOB, TEXHOJIOTUYECKOM CXEMbI COOPKH U OONTOBBIX KPEIUICHHH.

4.3.16 PemonTtomnpurogaocts coopyxenus ¢ MI'T gomxHa o0ecrieynBaTh OECIIPENSITCTBEHHOE
IPOBE/IEHUE B COOTBETCTBHM C HKCIUTYaTAI[MOHHBIM PErJIaMEHTOM NMPO(UIAKTHYECKUX padoT U
PEMOHTOB IO MOAJIEP)KAHUIO TPEOYEeMOro YpOBHS €ro (yHKIIMOHAJIbHOW HAJ€KHOCTH, a TAKKe
paboT MO BOCCTAHOBICHHMIO (DYHKIIMOHAJIBHOW HA/IEKHOCTH BOJONPOIYCKHOTO COOPYXEHUS
1ocyie BO3A€MCTBUS BOBMOKHBIX 3KCTPEMAIIbHBIX CUTYaLlUH.

4.3.17 JIna obecrieueHUs] PEMOHTONPUTOJAHOCTH OCHOBHbIE pazMepbl MI'T Ha3HauaroTcs c
y4eToM YHU(UKAINA METAITIOKOHCTPYKIMH (TOGpHUPOBAaHHBIX 3JIEMEHTOB, CEKLINUN, KPETekKa).
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4.3.18 Koncrpykuus BomonponyckHoi MI'T cocTOMT U3 OTAENBHBIX 3JIEMEHTOB -
ropupOBaHHBIX METAIUTMYECKHUX JIMCTOB, U30THYTHIX IO 33JaHHOMY Paguycy W 00pa3yrommx
MEXIy COOO0W TP COEAWHEHUH MPOAOIbHBIC (B0 OCH TPYOBI) M IMONEpPEUHbIE (KOJIBIICBBIC)
cThIKU. CTBIKOBKA 3JIEMEHTOB IPOU3BOJUTCS C IOMOULIbIO KPENEXKHBIX 3JIEMEHTOB (00JITOB, Taek,
11aiio).

Jist obGecriedeHrst peMOHTONIPUTOTHOCTH M COCTABIICHUS aJPECHBIX Je(PEKTHBIX BEIOMOCTEH B
NepUo NOCTPOUKH TOGPUPOBAHHBIX BOAOIMPOITYCKHBIX COOPYKEHHI JOIKHBI COCTABISTHCS aKThI
NPUEMKHU OTAEIBHBIX BUIOB paboT U B LIEJIOM COOPYKEHHUSI KaK HEOThEMJIEMasi 4yacTh Macropra
COOPYKEHHsI Ha BECh MIEPUOJ SKCILTyaTallUH.

4.3.19 KoHcTpyKuus Kpyribix TpyO oTBepcTueM 10 3,0 M J0KHA 00eCcIIeYnBaTh BO3MOKHOCTh
UX YKPYITHEHHOU COOPKH, TPAHCTIOPTUPOBKHU U MOCIEAYIONIEro 00beIMHEHUS OTJCIbHBIX OJIOKOB
Y CEKUMW Ha CTPOUIUIOLIAIKE.

OCHOBHBIM THIIOM COCJIMHEHHS CTAaHIAPTHBIX 2JIEMEHTOB MEXIy co0oit it MI'T nuamerpom
1,5 M u Oonee ABNSETCA CTHIK BHAXJIECTKY Ha OONTaX.

JlomyckaeTcsi MPUMEHEHHUE CTHIKOB APYTUX THUIOB MpU OOECIeYEHUH PABHOIMPOYHOCTH C
OCHOBHOI KOHCTPYKIMEN B BUJI€ UCKJIFOUEHUS, €CIIH 3TO TPeOyeTcs M0 TEXHOJIOTUU ITPOU3BOJICTBA
MOHTa)KHBIX PadoT.

Hns tpy6 mumamerpom 1 - 1,5 M Ha aBTOMOOMIIBHBIX TOpOTaxX JOIYCKAETCS Ha MPOJOIBHBIX
CTBIKaX MPUMEHSATh KOHCTPYKIHMH, OOECIEeUMBAIONIME BO3MOXHOCTh IOCTAHOBKH OONTOB Ha
HapyxHoi noBepxHoctu MI'T (Hanpumep, (uiaHLIEBbIE CTHIKN).

4.3.20 OtBepcTHst O OONTHI MPOAOIBHBIX CTHIKOB JIUCTA JOJKHBI PAcIioaraTbCsi WK B JBa
psaa B IIaXMaTHOM MOPSIKE, B KAXKI0M psAAY 110 OJHOMY Ha BCEX TPEOHSIX, UM BO BCEX BIAJMHAX
BOJIH.

Paccrostnue ot ocu nepBoro psija OTBEPCTHH 10 KPOMKH JIMCTA JIOJKHO COCTaBIISITh HE MEHEE
35 MM, oT ocu BTOoporo psna - 85 mm. s MI'T orBepctriem a0 3,0 M oTBepcTHS 1Oa OONTHI
IIPOJIOJIBHBIX CTHIKOB MOTYT PacIoiaraThCsi B OJUH PAL.

Cxema pacroiokeHus: OTBEpCTHH 101 OOJITBI MOXKET OTIUYATHCA OT YKA3aHHOM, 4TO JOHKHO
OBITH OTMEUYEHO B cepTuduKare.

[Ipo10bHBIE CTHIKM CMEKHBIX 3BEHBEB CJIEIYET PaCIoaraTh CO B3aMMHOM CABUKKOW Ha OJMH
- 4eThIpe 11ara, MPUHATHIE AJ1s1 00JITOB MONEPEYHBIX CTHIKOB. CIBUKKA 10JIKHA OBITH TOCTOSIHHON
I1g Kaxaon oraeasHor MI'T.

4.3.21 Ilpu nnguBuayanbHOM npoekTrpoBaHur MI'T nonesHas juiMHa (paccTOsSTHUE MEXIY
LHEHTpaMU KpaWHUX OTBEPCTUM TMONEPEYHOrO0 CThIKA) CTAHJAPTHOTO 3JIEMEHTa JOJIKHA
o0OecrieunBaTh HAaJIEKHOE COBIAJICHHE OTBEPCTHIl B IONEPEYHOM CTBIKE DJIEMEHTOB IpHU
MaKCHMaJIbHO BO3MOKHOM Pa3MePE AIIEMEHTA.

OtBepctuss 1oJ OOJITHI MOMEPEYHBIX CTHIKOB JIUCTA JOJIKHBI OBITH OBAJIBHON (OPMBI,
BBITSIHYTOW BJIOJIb IJIMHHOM KPOMKH JIUCTA.

[Tpu oTBEpCTHAX NONEPEUHBIX CTHIKOB OBAJILHOM ()OPMBI CTaHAapTHAS JUIMHA 3JIEMEHTA MOKET
OBITH YBEJIMYEHA 110 COITIACOBAHUIO C 3aKa3YUKOM U MOCTABIIUKOM.

B rodpupoBaHHOM 371€MEHTE C 3aJjaHHON KPUBU3HOW IpeOHU KpalHUX BOJH JOJDKHBI OBITh
pacrojokKeHbl HA €70 BHYTPEHHEN MTOBEPXHOCTH.

[Toniepeunble CTHIKK ClleyeT Ha3HayaTb KOHCTPYKTUBHO C OJHOPSIHBIM PacloOXKEHHEM
00JITOB M TOCTOSIHHBIM PACCTOSIHUEM (IIIarOM) MEX/1y OTBEPCTHIMM O] OOJITHI.

4.4. [lorpeduTeJbCKHE CBOMCTBA BOJONPOIYCKHBIX cOOpy:Kennid ¢ MI'T
10 IKOHOMHUYHOCTH, IKOJOTMYHOCTH M ICTETUYHOCTH

4.4.1 IlorpeOuTenbckue cBoiicTBa BojonponyckHbix Tpyo n3 MI'C obecnieunBaroTcst B yucie
OTMEUEHHBIX BBIIIE TEXHUYECKUX PELIEHUH HA3HAYEHUEM TIE€OMETPUUYECKUX [apaMeTpPOB
orBepctusi MI'T, Hanbonee COOTBETCTBYIOMIMUX TPeOOBaHUSAM (YHKIIMOHAIHHOIO Ha3HAYEHUS,
ONTUMAJIbHBIM SKOHOMUYECKHUM ITOKa3aTelIsIM, 00€CIIeYnBAIOIIMM HAaWTy4dlINe YCIOBUS SKOJIOTUU
Y OCTETUKHU MPH aJanTali K MECTHBIM YCIIOBUSIM.



4.4.2 DKOHOMUYHOCTH coopyxeHus ¢ MIT pomxkHa NOATBEPXKIAATHCS MEHBIIUMU
CTPOUTENBLHBIMU 3aTpaTaMu U MPUBEJICHHBIMU CTPOUTEIHHO-3KCIUTYaTallMOHHBIMHU PACX0JlaMU B
CPaBHEHHUHU C aJIbTEPHATUBHBIMU TEXHUYECKUMH PEIICHUSMHU. DTO OTHOCUTCA TaKXKe€ K 3aTparam
TpyJa U SHEPreTUYECKHX PECYPCOB HA CTPOMTEIBCTBO M OSKCILIyaTalMI0 COOPYXEHHM M Ha
TEXHOJIOTMYECKUE TOKAa3aTelId - YCIOBHS TPAHCIIOPTUPOBKM M MOHTa)ka KOHCTPYKLIMM, CPOKH
CTPOUTENBCTBA, NEPUIUTHOCTH MaTEPUATBHBIX PECYPCOB.

4.4.3 DKOHOMUYECKHE TIOKA3aTeIu BOJOIPOITYCKHBIX coopyxkeHuit ¢ MI'T auamerpom Oosee
3,0 M JIOJDKHBI TIPU MPOCKTUPOBAHUHU COMOCTABIATHCS C aJbTEPHATUBHBIMHU MOCTOBBIMH
COOPYKEHHSIMH, BKIIIOUas SKCIUTyaTallHOHHBIE 3aTpaThl, BEPOSTHBIC YHIEPOBI JIECHOMY U
CENIbCKOMY XO35HCTBY, PIOHBIM pecypcaM U (ayHe.

4.4.4 DxomorudHOCTh coopykeHust ¢ MI'T gomxkHa obecrieunBaTh BO3MOYKHOCTD BBITTOTHEHUS
TpeOOBaHUI M MEPONPHUSITHIA TI0O OXPAHE OKPYKAIOIICH cpepl 6e3 yiepoa s 0e30MacHOCTH U
(GyHKIIMOHAIBHON HA/IEKHOCTH BOJIOIPONYCKHOTIO COOPY>KEHHUS B IPOIIECCE €r0 CTPOUTENHCTBA U
aKcIuTyaTanuu. JIOmKHBI 00€CIeYMBATLCS YCIOBHS COXPAHCHHSI MPHPOIHBIX JIAHIIIA(TOB,
UCKJTI0YaThCs 3a001aunBanue, MOATOIJICHHE U Pa3MbIBBI Ha MPUJIETAIONICH TEPPUTOPHUH, a TAKKE
ymepb daope u payne.

4.4.5 DcretnuHOCTh coopyxeHui ¢ MI'T noikHa NOATBEPKAATHCS YCIOBUSIMU OPraHUYHOTO
BIIMCHIBaHMS B JaHAMA(T aBTOMOOWIBHON qoporu B meioMm ¢ MI'T u mu3aiitnom odopmiteHus
COOpYXKEHHSI B OOIIEM KOMIUIEKCE C KOHCTPYKTHBHBIMU JJIEMEHTaMH 3E€MIIIHOTO TOJIOTHA,
KOHTYpaMH [1epEeCeueHus JIora ¢ pacTUTEIbHBIM IOKPOBOM M BOJOTOKA.

4.4.6 TlpoexkTupoBanue Mmetauinmueckux rodpupoBaHHsix Tpyd (MI'T) ocymiectBisercs Ha
OCHOBaHUHU TEXHUKO-DKOHOMHUYECKOW OOOCHOBAaHHOCTH NMPUMEHEHHUS B KOHKPETHBIX YCIOBHSX
CTPOUTEIIBCTBA.

VYenoBuss npoexktupoBaHus U crpourtensctBa MI'T B pasnuusbix panioHax Poccuiickoin
Oenepaliil  JOMKHBl yYYUTBHIBATH OCOOCHHOCTH KOHCTPYUPOBAHHUS, PAacyeTOB W TEXHOJIOTUMN
MIPOM3BOJICTBA padoT, paznuuatontuecs B EBporielickoit yactu ctpanbl u rore CuOupu, BKIIOYas
30HBI MOBBIIIEHHOW BJIAXXHOCTU W apHIHBIE 30HBI; CEBEPHBIE 30HBI C TITYOOKUM MPOMEp3aHUuEM
TPYHTa C 30HOM BEYHON MEP3JIOTHI, 30HBI OCOOBIX arpeCCHUBHBIX YCJIOBHH BOJBI U TOYBBI
(cynbdaTHast U KUCIOTHAS arpeccuu); 30Hbl 0OCOOBIX BHEIIHUX BO3JACUCTBUI (CENHU, Kap4eXO/Ibl,
JeA0X0/1bl, HAJIeIu, 00JI0Ta, CEUCMHKA).

4.47 OGecnedueHrne MNOTPEOUTETHCKUX CBOWCTB MO SKOHOMHYHOCTH, JKOJIOTUYHOCTU U
ACTETUYHOCTU BOJONPOMYCKHBIX coopyxkeHuil ¢ MI'T Ha aBTOMOOMJIBHBIX JOporax JOJIKHO
NpEeAyCMaTpUBATBCS B MPOEKTaX M IMOMJIEKUT OLIEHKE COOTBETCTBHS MpU NPHUEMKE B
OKCIUTyaTaI[MI0 3HAYUTENIBHBIX CTPOUTEIBHBIX OOBEKTOB B COOTBETCTBUHM C TIOPSJIKOM,
ycranoBneHHbIM CHuII 3.01.04-87.

4.5. Buasl BogonponyckHubix MI'T

4.5.1 3aBomamu BbimyckatroTcsi MI'T ¢ pasznuuHOil reomeTpueill MONEpeyHBIX CEeueHUM
3aMKHYTOT'O M Pa30MKHYTOI'O KOHTYpa: KpyIJble, IOJUIEHTPUUECKUE, apOUHble, KOpoOJaTkIe.

4.5.2 Tlo ycioBusIM NMPUMEHEHHs] B KaueCTBE BOJIOIPOIYCKHBIX COOPYXEHUI Haubosbliee
pacrpocTpaHeHHE TMOJIYYMIIM KpYIJible 3aMKHYTble KOHTYpHl (puc. 1). IlpeumymiectBo Tpyo
TaKOro KOHTypa COCTOMT B TOM, YTO PACUETHBIE CXEMBI y3JIOB BCErO0 KOHTYpa IPU Pa3INYHBIX
BUJAX HArpy3oK M BO3JEHCTBHI MOJalOTCS Hanbojiee TOYHOMY OIPECNICHUI0, @ TEXHOJIOTHUS
MOHTa)a, COOPKM U COOpY>KEHHE T'PYHTOBOH OOONMBI JIOCTATOYHO MPOCTHI M 00ECIEeYNBAIOT
paBHOMEpHOE paclpesiesieHle Harpy30K Ha MeTall TPyOBbI.
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BuyTpeunnil nuamerp

Puc. 1. Kpyznaa ¢popma MI'T

Kpyrneie MI'T nanGornee SKOHOMHYHBI 1O IJIOMIATN TOMEPEYHOro cedeHus. OHM HMEIOT
HauOOJIBIIYI0 KOHCTPYKTUBHYIO IPOYHOCTh I10 OTHOUICHHIO K Harpy3kam M I03TOMY B
HauOOJIbILIEH CTENEHU MTOAXOIAT AJIsl BBICOKUX HAChIIEH.

4.5.3 Topu3oHTaIbHbIH S51IHIIC (pUC. 2).

Bricora

Jponer

-

Puc. 2. MI'T ¢popmut 2opuzonmanvnozo naunca

Ot1o0 ceyeHue Hanboiee 3HPEKTUBHO MPU OIrPaHUYEHHOMN BBICOTE HACHINM U c1a00il Hecyei
CHOCOOHOCTH IPyHTA.

4.5.4 BeprukanbHbli asumanc (puc. 3).

JanHas ¢opma >¢p¢eKTHBHA Ui NMPUMEHEHUS B TOPHBIX M TPEATOPHBIX paloHax Ipu
MHTCHCUBHBIX MTOBBIIICHUSX TOPH30HTA JIMBHEBBIX MTABOJIKOB H I BRBICOKUX HACHITICH.
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« (iponer -

Puc. 3. MI'T ¢popmut 6epmukanvrozo 3niunca

4.5.5 KoHTyp 3aMKHYTOr0 apo4HOro Tuna (puc. 4).

OTO cedeHue JIydlle BCEro MOAXOAMUT s ciaydaeB, korga Bbicora MI'T orpanuuumBaercs
HOJIOKEHUEM MPOEKTHOM JIMHUU MPOJOIBHOTO NPOdUIIs B 30HE JOPOKHOI0 coopyxeHus. dopma
norepeyHoro cedyenus Takux MI'T mo3BosisieT npu HeOOIBIIONH BBICOTE COOPYKEHHS ITPOITYCKATh
3HAYUTEIIBHBIN MTOTOK.

L‘/"" &

Tpoxr -
Puc. 4. MI'T 3amknymozo apounozo muna

4.5.6 CooTtHolleHHe paguyca OOKOBBIX CTOPOH JJUIMIICOBUIHBIX KOHTYpOB (Rs) m pamuycos
HUKHEeH u BepxHeil croponsl (Rt, R) momxHbl o0ecneurBaTh IUIABHOE COMPSDKEHHE TOYEK
KacaHus (oOmias KacaTeinbHas) M KOHTPOJMPOBATHCS NpU COOpPKE Ha 3aBOJE-TIOCTABIIMKE
C OTpaXCHHEM B JOKYMEHTAIIMH TIOCTaBKH. [Ipy MOHTa)ke Ha CTPOHIUIONMIAAKE KOHTPOIb COOPKU
JIOJDKEH BKJIIOYATh TPOMEpPHI MpoJieTa U BhICOTHI KOHTypa MI'T M KOHTpOJb COOTBETCTBHS
PaIIyCcOB 3aBOACKOMY ITacIOpTY.
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Puc. 5. IIpumepst KonCmMPYKUuu pazomMKHymozo KOHmMypa:

a - apounas KOHCMPYKUUs, 6 - ycuieHHan apouHas KOHCMPYKYUs; 6 - KOpoouamas KOHCMPYKUUs

4.5.7 [ng BOIONPONYCKHBIX COOPYKEHUH HCHOJb3YIOTCS PpPAa3jWYHbIE BHJbBl aAPOYHBIX
KOHCTpYKLUH (puc. 5). CylecTBYIOT TEXHOJIOTHH, TTO3BOJISIOIINE COOPYKATh apKU MPOJIETOM J0
18 M. DTH KOHCTPYKLNHU BHICOKO3(DPEKTUBHBI MPU IPYHTAX C XOPOIIEH HeCyIlel crnocoOHOCThIO
WIM CKaJIbHBIX I'PyHTax. B 3TOM ciydae HCIIONIB3YIOT ONOpPBI, COXPAHssl €CTECTBEHHOE PYCIIO
BOJHOrO mnoroka. CoopyxkeHHs: KOopoO4YaTOro Ce4eHHs MO3BOJISIIOT 3HAYUTENIBHO YIPOCTUTh
COIPSDKEHHE C MPSAMOYTOJIBHBIM OBICTPOTOKOM. TexHonorust ycuieHus (puc. S, 6) mo3Bossier
MOBBICUTH YCTOMUMBOCTH THOKOM 0O0JIOUKH 32 CUET YCTPOICTBA JIBYX HKECTKUX KEJIE€300€TOHHBIX
0aJoK, pa3MeIlaeMbIX BJOJb OCH KOHCTPYKIIMM CO CTOPOHBI 3aCBHIIKM B MECT€ HANpPsDHKEHHWH B
MeTauie.

4.5.8 B kopoOuaTbIX KOHTypax pa3oMKHYTBHIX KOHCTpykuuid MI'C cooTBeTcTBHE paanyca
CBOJIa M PAJINyCOB COMPSKEHUN ¢ OOKOBBIMH CTOPOHAMH HE JIOJDKHO OBITH OoJiee yem 5:2.
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4.5.9 BopomnpomycKkHbIE COOPYKEHHS pa3oMKHYTOro koHTypa ¢ MI'C otBepctuem 6omee 3,0 m
[0 CXeMe CBOEH paboThl MO AWHAMHYECKOW M CTaTHUYECKOW HArpy3KOW MpeACTaBIAIOT coOoit
MOCTOBBIE COOPYXEHHMS apoOYHOIO THUNA U JOJDKHBI IPOEKTHPOBATHCA C COOJIIOJCHUEM
tpeboBanuit CHull 2.05.03-84* u HacTOSMIKX pEKOMEHAALNH.

5 MATEPHUAJIBI

5.1. IllapameTpbl MeTaJL1a

5.1.1 Jlng w3rotoBieHust »siaemeHToB MI'C  cimenyeT nOpuUMEHSATh MapKd — CTaj,
COOTBETCTBYIOILME IO XJIAJOCTOMKOCTH KIMMAaTUYECKUM YCJIOBUAM uX npumeHenus. s MI'C
kinmatudeckoro ucnosHeHus Y 1o [OCT 15150pekoMeHayeTcsi MPUMEHSTh YriepOaUCThIe
cranu Mapku BCt3cn5 mo 'OCT 380, cranes mapku 15cnm mo [OCT 1577, a gna MI'C
kimatrdeckoro ucnojgHenus XJI mo TOCT 15150, npumeHseMbIX B pailOHAX € pacyeTHOM
MUHUMAaJIbHON TeMIiepaTypoil Bo3ayxa Huxke Munyc 40 °C, - u3 cranu mapku 091'2J[ no 'OCT
19281-89 u cranu mapku C345 C345]1 no [OCT 27772-88 unu npyrux mapok mo 3tuM ['OCTawm,
o0ecrieunBaroIIMM He0OXOIMMBIH KJIacC MPOYHOCTH JUIsl pa3JIMYHOM TOJILMHBI [TPOKaTa.

5.1.2 JIns BomompomycKHbIX coopyxeHuid u3 MI'C pomyckaercss MpUMEHEHHE JJIEMEHTOB
UMIIOPTHBIX ITOCTABOK M3 CTaJel aHaJOrMYHOI'O KAauecTBa MO XHUMHUYECKOMY COCTaBY U (pu3HKO-
MEXaHMUYECKUM XapakTepucTukam. [Ipu moctaBke ro(pupoOBaHHBIX 3JIEMEHTOB 3apyOeKHBIX
GupM Kakas MapTUs MOUICKHUT CEPTUPUKAIHH.

5.1.3 JlomyckaeTcsi Ipu COOTBETCTBYIOIIEM O0OOCHOBAHUHU U COTJIACOBAHHH B YCTAaHOBJICHHOM
NOpSAJKE NPUMEHEHHUE CTajell Apyrux MapoK, MMEIOIIMX IoKa3aTeld IO XJIAJOCTOMKOCTH U
MPOYHOCTH HE XyXkKe ctanu 15cm.

5.1.4 TodpupoBaHHBIC TUCTBHI U3 cTajei kiacca nmpoyHoctd 10 C345 BKIIOYUTEIHHO IMPU
TONIMHE 10 8 MM BKJIIOYHUTEIBHO JOMYCKAETCS W3rOTAaBIMBATh XOJOJHOW IITaMIIOBKOU
(mpoxaTKoii).

5.1.5 [Ins coopykeHui B palloHax ¢ paCUeTHOM MUHUMAJIbHOW TEMIIEpAaTypOil BO3yXa BHIIIE
muHyc 40 °C OonThl, Taiku U a0kl ciaenyeTr u3roraBiuBaTh W3 craned mapok 20, 30 u 35
no 'OCT 1050-88*; nomyckaercst u3rotopieHue maid u3 crtanu mapku Ct3 mo FOCT 380-94.

s MI'T, skcrunyatupyeMsIX B paliOHax ¢ pacC4eTHOW MUHUMAIbHOW TEMIEPATYPOU BO31yXa
Hiwke MuHyc 40 °C, 6ontel cnenyer npuMmensaTs u3 cranei 35X u 38XA no [OCT 4543-71*;
JoTycKaeTcsi mpuMeHeHue 6ontoB u3 craieit mapok 20, 30 u 35 mo TOCT 1050-80%*. Pazmepst
6ontoB npuHuMaroTcs mo I'OCT 7798-70.

5.1.6 BonTsl, raiiku 1 maitObl U1 COOPKU BOJOMPONYCKHBIX coopyskeHuit u3 MI'C umnoprHoit
MOCTaBKU, KakK MPaBWJIO, JOJDKHBI MOCTaBIATHCS KOMILJIEKTHO BMeCTe C Tro(pHpOBaHHBIMU
aneMeHTaMu. [IprMeHeHne 0TeueCTBEHHBIX KPEMEKHBIX JJIEMEHTOB B 3TOM CIIy4dae JOMyCKaeTCs
IIPYU COTJIACOBAHUU C 3aKa3UNKOM.

5.1.7 OcHOBHOE pacueTHOE COMpPOTUBIEHUE Ro Mpu [EeHCTBUM OCEBBIX CHJ JOJIKHO
IpMHUMATHCS T cTanu Mapku 15CIT - 1900 kre/cm?, mapku 09T2]T - 2400 kre/cm?,

Pacuetnoe comportuBiieHue Asis OONTOBBIX COECAMHEHUH OJKHO NMPUHUMATHCA: HAa CMATHE
KPOMOK CTHIKOBBIX COeIMHEHHiH 1 ctamu Mapku 15CTI - 3300 kre/cm?, s cranu Mapku 091271
- 4200 krc/cm?; Ha cpe3 6oTa HOpMaTbHOM TOYHOCTH Kitacca 4.6, 5.6 u 8.8 coorBercTBerHO 1300,
1500 u 2500 kre/cm?,

5.2. [lapameTpbl MeTAJIMYECKHUX IO(PPUPOBAHHBIX 3JICMEHTOB

5.2.1 Ilapamerpamu ropupOBaHHBIX 3JIEMEHTOB SIBIISIFOTCS JUIMHA U BBICOTAa BOJIHBI Todpa,
TOJIIIMHA 3JIEMEHTa. B 3aBUCUMOCTH OT 3aBO/1a-U3TOTOBUTENS 3TH MOKA3aTEIN BapbUPYIOTCS:

- ISl KPYTOBBIX KOHTYPOB:

JUIMHA BOJIHEI - OT 130 MM 110 164 MM;

rTyOMHA BOJHBI - OT 32 MM 110 57 MM;

TOJIIIMHA 3JIEMEHTA - OT 2,5 MM 10 8 MM;

- IUIsl apOYHBIX U KOPOOYATHIX KOHTYPOB, KPOME TOTO:
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JUIMHA BOJIHEI - 380 MM;

riryOuHa BOJIHEI - 140 mMM;

TOJILIMHA JJIEMEHTA - 8§ MM.

[Tpu npoexkTHpOBaHUK BOJONPONYCKHBIX coopykeHuid u3 MI'C cnenyeT yuuThIBaTh JONMYCKU
B pa3Mepax ropupoBaHHOIO JICTA 110 AJTUHE, IIMPUHE, BHICOTE U JUTMHE BOJIHBI, @ TAKXKE IOIYCKU
3aBOJICKOTO M3TOTOBJICHUS 3JIEMEHTOB (HAa KPUBU3HY, JUAMETP OTBEPCTUM, PACCTOSHUE MEXKIY
HUMHU).

OTKIIOHEHUSI JEWCTBUTENBHBIX PA3MEPOB M3TOTOBJIEHHBIX 3JEMEHTOB KOHCTPYKIHMI OT
IPOEKTHBIX HE JOJDKHBI IIPEBBIIIATh 3HAUCHUH, YKa3aHHBIX B Ta0u. 1.

Tabonuua 1

I[OHYCKaCMBIe OTKJIOHEHUS U3IOTOBJICHHBIX 2JICMCHTOB

ITapameTpbl Jlonyckaemble OTKIOHEHUS, MM
JlnmnHa ropupoBaHHOTO JIKCTa +2
PaccTostHMe MexIy IEHTpaMH OOpa3OBaHHBIX IO IIA0JOHY CO
BTYJIKAMU OTBEPCTHI:

CMEKHBIX +0,7
KpalHHX B PSIY +1,0
JuameTpbl OTBEPCTUM:

J0 17 MM +1:-0
oomee 17 MM +1,5; -0
TIpocBeT Mpu MOATHOKE MEKTY H3ICITUEM ¥ MMaOJIOHOM 3

Paguyc ruOKux 31eMeHTOB (IPOCBET MEKIY MIa0JI0HOM IMHON IO
nayre 1,5 M 1 IIOBEpXHOCTBIO CBaJIbIIOBAHHOIO JIUCTA):

B CpeIHEH YacTn 2
10 KOHIIEBBIM Y4acTKaM 6

5.2.2 Honyckaercs npumenenue MI'C ¢ mapamerpamu, OTIIMYHBIMU OT IPHUBEAECHHBIX B
. 5.2.1, npu ycioBUM 0053aTeIbHOI0 JIAOOPATOPHOI'O KOHTPOJIS KAUeCTBa METaJlla JIEMEHTOB U
J€TaIbHOI0 pacyeTa BOAOIPOIYCKHOTO COOPY/KEHUS B IPOEKTE.

5.3. OcHOBHBIE U A0NOJHUTEIbHbIE 3alIIUTHbIE IOKPHITHS

5.3.1 OCHOBHBIMHU CpEJICTBAMHM 3AIIUTHl METAIMUECKUX TOPpUpOBaHHBIX 37eMeHToB MI'T u
Kpeneka 0T KOPPO3UH SBIISIOTCS:

- IIMHKOBOE IOKPBITHE C TOJNIIMHON €10 He MeHee 80 MKM, HAaHOCMMOE Ha BHYTPEHHIOIO U
Hapy)XKHYIO TOBEPXHOCTH 3JIEMEHTOB OJHUM M3 JIBYX CIIOCOOOB: TOpPSYHMM IIMHKOBaHHEM WIIU
ra30TepMUYECKUM HAIBUICHUEM;

- ATIOMUHHUEBOE MTOKPBITHE TOJIIUHOMN 1051 He MeHee 200 MKM, HAHOCUMO€E Ha BHYTPEHHIOIO U
Hapy>KHYIO TIOBEPXHOCTH IEMEHTOB 3JIEKTPOyTOBOTO HAIIBUICHUSI.

5.3.2 JInst OCHOBHOTO aHTUKOPPO3MOHHOTO 3aIuTHOrO MoKpsiTuss MI'T mpumensercs MHK
mapku 13 mo TOCT 3640-75 u T'OCT 3640-94 u npoBosoka amtomuaueBas Mapku AJ[1 mo FOCT
14.838-78. TTokpsiTie mpousBoautcs B cootrBeTcTBUU ¢ TOCT 9.304-87.

5.3.3 Cpencta nononHutensHol 3amuTel MI'T ot koppo3uu ciegyer Ha3HavyaTh HAa OCHOBE
JaHHBIX O KOPPO3HMOHHOM AaKTUBHOCTH (AarpeCCMBHOCTH) TPYHTOB OCHOBAHUS, HAChIIU U
IPOMYCKAaeMOM COOPYXEHHEM BOJIbI M BOJ MOA3EMHON (PUIbTpAIUH.

B cunpHOarpeccuMBHBIX cpefax NIpUMEHEHue BoaonpomyckHelx MI'T nmomyckaercsa mo
CIEUAIIBHOMY IIPOEKTY, IPEAYCMATPUBAIOIIEMY JONOJHUTEIBHYI0 aHTUKOPPO3UOHHYIO 3aIIUTY
U COIJIACOBaHHOMY C 3aKa3YHKOM.

5.3.4 B paiioHax ¢ 3MMHUMHU TeMIieparypaMu Huxke MuHyc 40 °C 10N0JHUTENBHOE 3alIUTHOE
MOKPBITUE HA TPyOax ClelyeT ycTpauBaTh HE3aBUCUMO OT CTEIIEHU arpECCUBHOCTHU CPEJIBI.

5.3.5 JI71s1 AONOAHUTENBHOTO aHTUKOPPO3MOHHOT'O 3aIIIUTHOTO MOKPBITHS METATITHYECKUX TPYO
U UX 3JIEMEHTOB CJIe1yeT HCIOIb30BaTh MOJMMEPHBIE MOKPBITUS: TePMOKpOH (TonmuHa 0,8 - 1,1
MM), dopron (tommmaa 1,0 - 1,5 Mm), «Steelpaint-Pu-Combination-100» (tosmmuaa 150 - 200
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JlomyckaeTcsi npUMEHEHNE JPYTUX 3allUTHBIX MOKPBITHI, 10 CBOMM CBOMCTBAM OTBEYAIOIINX
TpeOOBaHUSAM, MPEABSBISIEMBIM K TTOKPBITHSIM ISl METAJUIMYECKUX TOPPUPOBAHHBIX TPYO.

5.3.6 B paiionax ¢ 3umMHuMH Temriieparypamu Bbiie MUHYC 40 °C s JDONOJHUTEIBHOTO
AHTUKOPPO3MOHHOTO MOKphITUS MI'T nomyckaercs ncnoiapb30BaHNEe OUTYMHBIX MacTUK C yU4ETOM
JaHHBIX MO MX XJAJOCTOWKOCTH, MPHUBEACHHBIX B TEXHUYECKUX YCIOBHUSX WM JIPYroi
HOPMAaTUBHOM JIMTEpaType, HEHANOJHEHHBIX (IUIacTOUTYJIEeH, OyTaJueH W TIacTOyTaaueH) W
HaITOJTHEHHBIX (OUTYMHO-MUHEPAIbHBIE U OMTYMHO-PE3UHOBBIC).

5.3.7 JIns peMOHTa MOBPEXACHHBIX MPU TPAHCIOPTUPOBKE U MOHTAKE YYACTKOB OCHOBHOTO
3aIIUTHOTO TIOKPBITUS JOIYCKAaeTCs MCIOJIb30BaTh TPYHT «Steelpaint-Pu-Zinc» (tommuna 80 -
100 MKM™m).

5.3.8 Jlist JOMOIHUTENBHOTO MOKPHITHS TPYO € aIFOMUHHEM B KAU€CTBE OCHOBHOT'O MOKPBITHS
HEOOXOAUMBL: a0pa3uBHBIM MaTtepuan (mecok) pasmepoM 3epHa 0,5 - 1,5 MM cyxo#, He
3arpsisHeHHBI MacyioM, rpyHT T®-021 mol'OCT 25129-82, rpynt XC-010 mo TOCT 9355-81,
smasib XB-785 no 'OCT 7313-75, MOTyT UCHIOJIb30BaThCS JJaKOKpacouHble Marepuaisl [II u IV
rpynn no CHulT 2.03.11-85.

5.4. MaTtepuaJibl JIOTKOB U OT0JIOBKOB

5.4.1 lns 3amuThl MOKPBITHS OT B3BEIIEHHBIX YaCTHULl, IPUCYTCTBYIOLIUX B BOJHOM IIOTOKE, B
HwxHer 4dactu MI'T ycrpaumBaercss jnoTtok. Jlnsi ycTpoHCTBa JOTKOB MOTYT HPUMEHSTHCA
pa3IuyHble MaTepuanbl: OETOH, IIEMEHTHO-OETOHHAsi CMEChb C M3HOCOCTOWKHM MOJIUMEPHBIM
nokpeiTHeM (opmoit, 6a3zanuT). JJonyckaercs 3ammura ykinaakou mo oy MI'T matpacoB «PeHoy.

5.4.2 bBeroH noTKa 0/HKEH OBITH Kilacca MPOYHOCTH (Ha cxkaTue) He Hibke B25. Mapka 6erona
JIOTKA TI0 MOPO30CTOMKOCTH AOJKHA ObITh He Hike F200 amst TpyO, pacmoyioKeHHBIX B paliloHax
CO CpeTHEMECSIHON TEMIIepaTypoi BO3Iyxa HanboJee X0a01Horo Mecsna Beime Mmuayc 10 °C, u
He Hke F300 B ocTaibHBIX palioHax.

B cocrtaB 6eToHa J10TKa TOJIKHBI BXOJUTH 3all0JHUTEIN KPYITHOCThIO He Ooiiee 10 MM, a Takxke
KOMIUIEKCHBIE J0OaBKHU Il OBBIIICHHUS] MOPO30CTOUKOCTH.

5.4.3 beron notka B MI'T, mpomyckaroumx arpecCUBHBIE BOJBI, JOHKEH COOTBETCTBOBATH
TpeboBanusaM pazzaena 2 CHull 2.03.11-85 «3amura CTpOUTENBHBIX KOHCTPYKIUN OT KOPPO3UM.

5.4.4 Jlns OETOHHBIX U >KEJIe300€TOHHBIX OrOJOBKOB TPyO cClelyeT NMPUMEHSATh OETOH U
apMaTypy, cooTBeTcTBYytolIMe TpeboBanussm CHull 2.05.03-84*.

5.4.5 lonmyckaeTcst NpUMEHEHUE B KOHCTPYKIHUSAX OrOJIOBKOB IO UHJMBUYaIbHBIM IPOEKTAM
rabMOHOB UM TMOJMOPHBIX CTEHOK KapKacHOro THUIMA U3 TO(QPUPOBAHHOTO MeTauia ¢
apMOTPYHTOBBIM 3aII0JTHEHUEM.

5.5. MarepuaJbl 1Jisi TPYHTOBO 000iiMbI

5.5.1 Insa yctpoiicTBa ocHOoBaHMs HemocpeacTBeHHO nmoa MI'T rmy6unoit He menee 0,5 m
MPUMEHSIFOTCS IECKU CPEAHEN KPYIHOCTH, KPYIHbIE, TPaBeINUCThIE, IEOEHUCTO-TaIeUHUKOBBIE U
JPECBSHO-TpaBUIHbIE TPYHTHI, HE cojep)Kamue O0OJOMKOB pasmepoMm Oonee 50 mwm.
[TepeuncienHple TPYHTHI HE AOJKHBI coaepkath 6omnee 10 % yvactui pazmepom menee 0,1 mm, B
ToM uucie 6omnee 2 % rauHUCTBIX pazmepom MeHee 0,005 M.

5.5.2 Jlns yctpoiicTBa rpyHTOoBON 000iMBI Bokpyr MI'T, KpoMe mepedncieHHBIX TPYHTOB,
JIOITyCKAeTCsl IPUMEHATh IIECKH MeJKHe, He coneprkaiue 6onee 10 % gactui pazmMepom MeHbIIIe
0,1 mm, B Tom uucie 6osee 2 % rauHucThIX pazmepoM Menblie 0,005 MM.

OTchinKka TPyHTOBOH OO0OMMBI C HCHOJB30BAHHUEM TJIUHHUCTBIX TPYHTOB, MPUTOAHBIX JUIs
BO3BEJICHUS HAChINEW (MPpU BBICOTAX MOCIEAHMUX HaJ IIENBIrOM cBoxa 10 8 M), HOMycKaeTcs B
paiioHax, Ije MCKII0YaeTCcss BO3MOXKHOCTh MPOIIECCOB MyYHHOOOPa30BaHUS Ha aBTOMOOMIIBHBIX
noporax He Bbime Il kareropum, 0OpU  COOTBETCTBYIOIIEM TEXHUKO-DPKOHOMHYECKOM
000CHOBaHHUMU.

5.5.3 Jlnst ycTpoicTBa 3amOJIHATENSI apMOTPYHTOBBIX MeMOpaH M3 O0OBEMHBIX I€OpelIeTOK B
TPYHTOBBIX 00OHMax Ha BOJOIPOIMYCKHBIX coopykeHusx u3 MI'C npumeHstoTcs IpyHTHI 11O
n. 5.5.1. JlomyckaeTcsi MCNONb30BaTh TPYHTOBYIO MAacCy IMOJIYCKalIbHBIX U CKaJbHBIX MOPO/,
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MOJIy4aeMyIo MpU pa3pabOTKe CKaIbHBIX BHIPAOOTOK B3PBIBHBIM CIIOCOOOM NMPU MaKCUMAIbHOMN
KPYITHOCTH 00JIOMKOB CKaJIBbHOT'O TPYHTa He Ooiee pa3Mepa ssueiiku TeOpEIIeTKH.

5.5.4 TI'pynroBas o6Goiima MI'T aumamerpom Oosee 3,0 M, Kak MpaBUJIO, apMHUPYyeETCS
KOMIIO3UTHBIMA KOMOWMHAIIMSMU U3 TUIOCKUX M OOBEMHBIX TE€OPEHIETOK C T€OTEKCTUIHHBIMU
Marepuanamu. [ apmupoBaHus TpyHTOBOM 000iiMbel MI'T ciienyeT mpuMeHSTh TEOTEKCTHIIb CO
3HAUEHUEM Pa3phIBHON HArPY3KU HE HUXKE MPUBEACHHBIX B Ta0. 2. Cxema apMHPOBAHMS BO BCEX
CIIy4asix ONpeaeNsieTCs] IPOECKTOM.

JKecTkuii ciioit B apMOTPYHTOBBIX 000MMaXx, a TAK)KE B OCHOBAHHH U HAJ| MIENBITON cBoga MI'T
yCTpauBalOT C MPUMEHEHUEM OOBEMHBIX I'€OPEIIETOK C XapaKTEPUCTUKAMU COIJIACHO JTaHHBIM
Tabm. 3

TaOnuna 2

TexHnyeckue XapakTepUCTUKHU PEKOMEHIYEMOT0 UTTIONPOOMBHOIO T€0TEKCTUIIBHOTO MOJI0THA

HaunmenoBaHue nokasaresneit Wsmeputenn Hopma u gonycku

[Iupuna cM 250+ 4 170 £ 4
PaspriBHas Harpyska (min) kH/m 7-12 6-10
Y anuHeHne mpu pa3peiBe, He Ooree:
B TTOTIEPEYHOM HaTPaBICHIH % 70 80
B ITPOJIOJHLHOM HaIPaBJICHUN 130 110
TToBepxHOCTHAS IJIOTHOCTD r/m® 600 600
MaTepHraia

Ta6numa 3

DuU3NKO-MEXaHUYECKHUE mapaMeTpbl rcOpCIICTOK

. . HopmaTuBHOe 3Ha4YeHHE, HE

HanmeHoBaHME OCHOBHBIX MOKa3aTeIeH HopmaTtuBHBIN TOKyMEHT MeHee
PazpriBHas Harpyska H monocku 50%100 mwm: I'OCT 15902.3
10 UINHE 1250
0 MIAPHHE 1250
Kectrocts KH momocku pazmepom 160x20 mm T'OCT 8977-74 40
[IpouHOCTb MIBa HAa OTPBIB, % OT Pa3pbIBHON HAIPY3KH 50
Marepuana

5.5.5 Ykpermenue oTKocoB HackIinel y orosioBkoB MI'T BeIMoNTHAETCS KaMEHHOM HAOPOCKO# ¢
OPUMEHEHHEM T€0CETOK C 3aChIIKOM pPAaCTUTEIbHBIM TPYHTOM U IOCEBOM TpaB, OOBEMHBIX
TEOPEeIIEeTOK C 3aChINKON 1EOHEM, CAMOHECYIIUX OJIOUHBIX OJEBAIOIIMX CTEH U JIPYIHMX BUAOB
MOKPBITUH, OINpEACIEHHBIX MNpoeKTOM. Ha ydacTkax BO3MOXHOTO JUINTENBHOIO CTOSHUS
TOPU30HTOB MOJINEPTOrO YPOBHSI BOJBI YKPEIJIEHHE OTKOCOB JOJDKHO OCYLIECTBISITHCS C
YCTPOHCTBOM 0OpaTHOTO HIIBTPA.

5.6. MaTtepuaJibl 1J11 3alIUTHI COOPYKEHHUS OT Kapuexo/aa, Jie0X01a u
HaJieeo0pa3oBaHus
5.6.1 Jlna 3ammtel BomomnpomnyckHoi MI'T ot kapyexoma H JIeHOXO0a HMCHOJIb3YIOT
KOJIbUYKHBIE CETKH, CETKU JBOWHOTO KPYUCHHS C SKOPSIMHU U aHKEpaMHU.

5.6.2 Jlns pacyeTa 3alUTHBIX OTPAXKIECHUM OT Kapuexo/a M JIET0X04a JOMYCTUMBIE Harpy3Ku
OpUHUMAIOTCA 1o Tab. 4.

Tao0axuma 4
Pa3peiBHas Harpy3ka ceTeBhIX KOJIbUY)KHBIX KOJIEI]
I[I/IaMeTp KOHLH&/KOJ’II/I‘IGCTBO BI/ITKOB/HI/IaMeTp l'[pOBOJ'IOKI/I B MM Pa3pBIBHa$I Harpy31<a, T
350/7/3 16
350/7/4 22
420/18/3 34

420/18/4 50
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5.7. MaTtepuaJsl sl peryJsaliid BOAHOI0 NOTOKA

5.7.1 Hdns yKkperjeHus BXOJHOTO M BBIXOJHOTO PYyCJI NPHUMEHSIOTCS TaOMOHBI, MaTpachl
«Peno», kamMmeHb, OETOHHBIE U KeNe300eTOHHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI (OETOHHBIE OJIOKH,
TETParo/bl, TETPAdAPBl, KOTOPhIE MOTYT MPUMEHSATHCS U TalleHUS CKOPOCTH IOTOKa Ha
JIETKOPa3MbIBA€MbIX TPYHTaX JIOTOB, KaK 9KOJIOTHYECKasi Mepa MPOTHUB OBPAroo0pa3oBaHMUs).

6. IPOEKTUPOBAHUE

6.1. O01Me Moo KeHud

6.1.1 IIpoekTupoBaHue BOAOMPOMYCKHOTO coopyxkeHus u3 MI'C JOJKHO BBITOJIHATHCS
NPOCKTHBIMH  OPTaHMU3aLMsAMH, HMEIOIMIMMHU  OIBIT BHIOJHEHHUS]  MPOEKTHBIX  paboT 1o
TPAHCIOPTHBIM COOPYKEHHSM U JIMLIEH3UIO HA IPOEKTUPOBAHUE MOCTOB.

6.1.2 Tlepen mpoeKTUPOBAaHUEM BOAOIPOIYCKHOTO COOPYKEHHS TPOBOJISATCS U3BICKATEIHCKUE
pabotsl B coorBercTBrU co CHull 11-02-96.

6.1.3 [Ipu pa3paboTke MPOEKTHOW JOKYMEHTAIIMU BOJOIPOMYCKHBIX COOPYXEHUN OOJIBIIOro
TUaMeTpa, SIBJISIOIIUXCS albTEPHATUBON MallbiIM MOCTaM, HEOOXOIUMO IMPOBOJIUTH TEXHHKO-
HPKOHOMUYECKOE CPAaBHEHUE BApUAHTOB IIPOEKTOB.

6.1.4 Ilpu mpoeKTUPOBaHUH BOJOIMPOIYCKHBIX coopykenuii u3 MI'C HeoOxoaumo:

- OCYIIECTBIISITh THAPABIMYECKHE pACUeThl C IENBI0 ONpenesieHus] pa3mMepoB u  (opm
MOTIEPEYHOr0 ceueHus A obecreueHns 0€3HaOPHOTo pexxnuma paboThl TPYObI;

- IPOU3BOJUTH pacueT KOHCTPYKLMH IO MPENEIbHOMY CTaTUYECKOMY PaBHOBECHUIO C YUETOM
HEOJIMHAKOBBIX BEPTUKAJIHLHOTO 1 OOKOBOTO AaBIICHUI IPYHTA 110 KOHTYPY TPYOBI IPY BO3BEICHUN
HACBIIH JUIS OTIPENICIICHHUS TONIIMHBI MEeTaJJIa TPYObl M KOHCTPYKIIUU TPYHTOBOM 000HMBI;

- MPOBEPATH OOIIYI0 YCTOWYUBOCTD (hOpPMBI rornepednoro ceueHus MI'T;

- IPOU3BOJIUTH PACUYET CTHIKOBBIX COEAMHEHUI;

- pacyeTbl KOHCTPYKUUN U YKPEIUIEHHUS] BXOJTHOTO ¥ BBIXOJHOT'O pyci U orojoBkoB MI'T;

- IPOBOJUTH pacueTbl ocaaku MI'T ¢ 0060iiMOI 1Mo HACKINbIO B XOAE CTPOUTENHCTBA U MIPU
MOCIIEAYIOLIEHN SKCIUTyaTalluy [l HA3HAYEHHs CTPOUTENIBHOIO MTOABEMA U IIPUHATHS PEIIECHUS O
KOHCTPYKIIUU OCHOBaHUS;

- Ha3HAayaThb YCTPOMCTBO OCHOBHOI'O U JIONOJHUTEIBHOTO 3alUTHOTO TIOKPBITHS B
3aBUCHUMOCTH Of CTETIEHU BO3/ICHCTBUS arpeCCUBHOCTH CPEJIbI.

PacueT coopyeHHsl Ha IPOYHOCTb U YCTOWYMBOCTh OCYILIECTBISIETCS COTIACHO TPeOOBaHUAM
OrpaHMuYEHUs] MpelesbHbIX Jedopmanuii nonepeyHoro cedenuss MI'T. [lpenensHbie
OTHOCHUTEJIBHBIE W3MEHEHHS TOPU3OHTAJIbHOTO WIM BEPTHKAIBHOIO pPAa3MEPOB HE JOJKHBI
npesbimiath 5 % npu auamerpe MI'T no 3 mu 3 % - npu nuamerpe MI'T 6oz1ee 3 M.

6.1.5 Ilpu pa3zpaboTke NpoeKTa BOAOIPOIYCKHOTO COOPYKEHHS B €r0 COCTaB JOJDKHBI BXOAUTH
CIIEIYIOIINE YEPTEKH U JJOKYMEHTBI:

- HH)XEHEPHO-TONOorpaguecKuil njaaH MECTHOCTH C BOAOIPOIYCKHBIM COOPYKEHHEM;

- npooJibHbIN poduiie MI'T ¢ pazpezamu u y3namu;

- IIJIaH B YBSI3KE C BOJOOTBOIAMHU U JETAISIMH YKPEIUIEHUS PYCII U OTKOCOB HACBIIIN;

- packiIaJika MeTaNInYecKuX roprupoBaHHbIX JUCTOB C 3TallaMu COOpPKHU;

- KOHCTPYKIIUS TPYHTOBOM (apMorpyHTOBO#) 000iiMbl MI'T B Tene Hachiny;

- OTOJIOBKH C COTIPSDKEHHUSIMH C PYCIaMH U OTKOCAMU;

- OIPAXKJEHUS U JIECTHUIIBL;

- JIOTKH, TAaCUTEIN CKOPOCTH, AECTAIN 00OUMBI;

- BEJOMOCTH 00BEMOB;

- IOSICHUTEJbHAS 3allMCKa C pacyeTaMH;

- cMeTa.

B cocTaB nosicHUTENbHOM 3aNMCKU BXOST IJ1aBbl:

- ICXO/JIHBIE JAHHBIE;

- TU/IPABIMYECKHUE PACcUeThl;

- pacueThl KOHCTPYKLIUU;
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- TEXHOJIOTMYECKUI periaMeHT ¢ TpeOOBaHMAMHU K IOCIEAOBATEIbHOCTH U TEXHOJIOTMU
BBINOJIHSEMBIX paboT;

- 6€3011aCHOCTb U IKOJIOTHS;

- CTOMMOCTHBIE PACUETHI C JIAHHBIMU OLIEHKU U CPaBHEHUS BapUAHTOB;

- YKa3aHHUA [10 MOHUTOPUHTY.

6.1.6 TexHUMKO-3KOHOMHYECKHUE paCUeThl, BKJIIOUYAEMbIE B pa3J/ie]l CTOMMOCTHBIX PacueToB,
BBINOJIHAOTCS 1151 0O0CHOBAHMSI MHAMBUIyalbHbBIX IPOEKTHBIX PELICHUH TO:

- YBEITMYCHUIO BOJONPOIYCKHOM criocoOHocTr MI'T 3a cueT mpuMeHEeHHs! OTOJIOBKOB;

- yBesnmmueHuto ykiona MI'T cBerie 0,03 no 0,05;

- BBIOOpY cxeM ykiaaku MI'T Ha kocoropax;

- CPAaBHEHMIO 3aMEHBI IPYHTA B OCHOBAHUHU C UCKYCCTBEHHBIM OCHOBAHMEM,;

- conpspkeHuto MI'T ¢ Haceinblo.

Jis TpyO G0nbLIOro auameTpa BBINIOJHAETCS CPAaBHEHHE BapUaHTOB C aJbTEPHATHBHBIMU
KOHCTPYKLUSIMU B BUJIE MOCTOBBIX COOPYKEHUH U IYTENPOBOJIOB.

6.1.7 Pacuer ocamok MI'T moa Hacellbl0 NpU OTCYTCTBUM BEYHO-MEP3JIBIX TPYHTOB B
OCHOBAaHUHU CJEAYEeT MPOU3BOAUTH C HCIOJIb30BAHUEM HCXOJHBIX MApaMeTpoB - MOJIYJs
negopmanuu 1 00bEMHOM MacChl IPYHTA, MOITHOCTH I'€0JIOTHYECKUX CIIOEB B OCHOBaHMH, A TAKXKe
BBICOTBI HachINM (cM. mpuiiokeHue ). Pacuer ocaiok Ha OTTaMBaIOIIUX BEUHOMEP3JIBIX IPYHTAX
IPOM3BOIUTCS COTJIACHO MPOrHO3Y JIerpalaliii MEP3JI0THI 110 TEIJIOTEXHUYECKUM pacdyeTaM (CM.
npuiioxenue [).

Pacuer ocamok TpyO, B OCHOBAaHMM KOTOPBIX C)KHMaeMble TPYHTHl IOJCTUJIAIOTCA
HEC)KMMAEMbIMH (HAIpUMep, CKAJIbHBIMM), CIENYEeT MPOU3BOAMTH B 3aBHCUMOCTH OT BBICOTHI
HACBIIH U TIIyOUHBI 3aJIeraHusl HEC)KMMAEMbIX IPYHTOB.

[Ipy NpPOEKTUPOBAHUM COOPYKEHUS JOJDKHBI YUUTBIBATBCS  PE3YJbTAaThl IIPOBEPKHU
o0ecrieyeHns CTaOMIIBHOCTU HACBINHU, BBIITOJHAEMOM PHU MIPOEKTUPOBAHUU 3€MJISIHOTO MTOJIOTHA.

6.1.8 BenuunHy CTpOUTEIBHOTO IOIbEMA IIPOBEPSIIOT PACU€TOM, UCXO/1sI U3 pPACUETHOM OCaJIKU
101 OCBIO HACBINH C y4€TOM YKJIOHA U anuHbl MI'T. Bennunza crpouTensHOro noabema JA0KHa
ObITh He MeHee 1/80H npu necyaHbIX, raJIECYHUKOBBIX U IPABEIUCTHIX IPYHTAaX ocHOBaHus, 1/50H
IpU TJIMHUCTBIX, CYTJIMHUCTBIX M CyNecuYaHbIX I'pyHTax ocHoBaHus U 1/40H mpu rpyHTOBBIX
MOYIIKAX U3 IIECUaHO-TPABEIMCTON WK NecyaHo-1edeHucTon cMeceit (rae H - BeicoTa HachIm).
ITpu pacuere CTPOUTENBHOTO MOAbEMA YUUTHIBAKOT ONPaHUYECHMUS:

- BO M30ekaHUE 3acTosl BOJbI OTMETKAa JIOTKa BXOJHOI'O OrOJOBKAa B HaYallbHBIM MEpHOL
HKCIUTyaTallMM U MOocJe CTaOMIM3alMM OCAaJJOK OCHOBAHUS JIOJDKHA OBITH BBILIE OTMETKH JIOTKA
CpEeIHEro 3BeHa TPYyOBI;

- ipu yxiiagake MI'T Ha mpoMOpOXKEHHOE OCHOBAHNE OTMETKH JIOTKA JIOJIKHBI OBITh YBEIHUEHBI
C YYETOM JIONOJIHUTENbHON 0CaJIK1, BBI3BIBAEMOI OTTaUBAaHUEM MEP3JIOr0 IPYHTA;

- CTPOMTENBHBIM NOAbEM HE ycTpauBaroT Juist MI'T, coopyxkaembIX Ha CKaJbHBIX U JPYrUX
HEC)KMMAEMbIX IPyHTaX.

6.1.9 B npouecce OTCHINIKU M YIUIOTHEHUS] TPYHTOBOM 000iiMBbI 6€3 apMHpOBaHUS MO OOKaM
KOHCTPYKIUU OTHOCUTEIbHOE YMEHBIIIEHHE HanOOIbILIEro TOPU30HTAIBHOIO pa3Mepa He JOKHO
npeBbILaTh 3 % €ero HOMMHAIBHOTO pa3Mepa, IPHU ATOM BBITIOIHIETCS IPOBEPKa HEOOXOAUMOCTH
yCTpOMCTBAa BpEMEHHBIX KPEIIEHUH Ha CTaJUH OTCHINIKH U YIJIOTHEHUS OOKOBBIX NMPU3M I'PYHTA.

[TpoexTHpoBaTh KperjeHue cienyeT Tak, 4YTOObl OHO BKIJIIOYAIIOCh B pabOTy TOJIBKO MOCIHE
TPEXMPOLEHTHOTO YMEHBIIEHUS TOPU30HTaIbHOrO ntruamerpa MI'T.

6.1.10 I'pynroBas o6oiimMa Bokpyr MI'T auameTrpom 10 3 M ycTpauBaetcsi 0€3 apMUpPOBaHHUs Ha
HIMPUHY He MeHee 4 M B Kaxayr cTopoHy oT MI'T u Beicory He meHee 0,5 M Haa Bepxom
KOHCTpYKUMHU. ['pyHTOBas 000iiMa OTCBIIAeTCA TPYHTAMH, OTBEYAIOIIMMHU TpeOOBAHUAM
m.5.51u5.5.2.

['eomeTpuueckue pa3Mepsl apMHUPOBAHHOM I'PYHTOBOM 000MMBI Ha3HAYAIOTCS MO pacyeTy B
3aBHCUMOCTH OT IMPUHATOTO YPOBHSI CHHYKEHUS! BEJIMYUHBI TOPU3OHTANBHBIX HamnpsbkeHuil. [lpu
TOM IIUPHUHY IO BepXy OOOHMBI peKOMeHayeTcs Ha3zHauaTh He Oojee 3D, a B ypoBHe
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ropu30HTANIbHOTO Auametpa - 1 - 1,5D B kaxayro cropony (D - quameTp TpyObI, ropu30HTAIBHAS
MPOCKIIUSA).

ApMupoBaHUE I'PYHTOBOH OOOHMBI YCTpauBaeTcCs, B TOM YHUCIE C YYETOM BBINOJIHEHUS €I0
OpOTUBOGMIBTPALIMOHHOW  (YHKIMHM B  TeJleé HACBIIM MPH MABOJKAX JIUTEIHHON
IIPOJOJDKUTEILHOCTH.

s mpomycka TSOKENbIX CTPOUTENBHBIX MAlWH TOJINMHA 3achblIKA Hax BepxoM MI'T
nuaMmerpoM 6osee 3,0 M oyKHA OBITH YBENIMYEHA 10 pacyeTy UCXOAs U3 I'Py30I0JbEMHOCTH
TSOKENOro TpaHCIOpPTa, HO He MeHee ueM 10 1,0 M, W 3aapMupoBaHa, B TOM YHCIE C
IPUMEHEHHEM OOBbEMHONM TeopelleTKd. ['pyHT 3achllKM cleayeT TIATeIbHO YIUIOTHATH
(ko3¢ ¢unment yrotnenus He Hke 0,95 OT cTaHAaPTHOH MIIOTHOCTH).

6.1.11 Bomomnpomycknoe coopyxkenne u3 MI'C MoxeT OBITH Kak OJHOOYKOBOE, TaK H
MHOroo4koBoe. B mHorooukoBelx MI'T paccrositHue B cBery Mexay 3BeHbIMH Uit MI'T
JMaMeTpoM 110 3 M Ha3HavaeTcs paBHbIM 1 - 1,2 M (Ju1 y100CTBa OTCHINKH U YIUIOTHEHUS IPyHTa
no Tpedyemoil miotHoctH). KommuectBo pspoMm ynoxeHHslx MI'T He orpanunuuBaercs. s
MHOrooukoBeIXx MI'T nuamerpom Gosiee 3 M paccTOsiHHE B CBETY MEX/Y 3BEHbSIMU Ha3HAYaeTCs
[0 PacyeTy B 3aBUCUMOCTU OT YCJIOBUM MEXaHM3ALMU 3aCBIKH, apMUPOBAHMS U YIUIOTHEHUS
IpyHTOBOH 0060iiMBbI Mex 1y coceiHUMU MI'T BOZOIPOIYCKHOI'O COOpYXeHHUs, HO He MeHee 2,0 M.
['pynTOBast 060iiMa B IPOCTPAHCTBE MEXTY 3BEHBSIMU APMUPYETCSI C YCTPOMUCTBOM PacloOpoOK U3
00BbeMHOI reopemieTkd. MemOpaHbl U3 00bEMHOM I'€OpelleTKH B OCHOBAaHMM M HaJl LIENIBITON
CBOJIOB 3BEHbEB YCTPanUBAIOTCs 0€3 pa3pbiBa B IPOMEXKYTKAX MEKY 3BEHbSIMHU.

6.1.12 Muorooukoseie MI'T nomyckaercst ycTpanBaTh ¢ pacHoJIO)KEHHEM OYKOB B Pa3HbBIX
YPOBHSIX, pa3Melias 4acTh OUYKOB (KaK IPaBUJIO, OIHO) B YPOBHE pycila BOJOTOKA, a OCTAJIbHBIE -
Ha OTMETKE BBIIIE YPOBHSA MEXEHHBIX BOJA (puc.6), 4TO yiydlIaeT 3KCIUTyaTallMOHHBIE
XapaKTEPUCTUKU COOPYKEHHUS.

Puc. 6. Mnozooukosoe 6o0onponycknoe coopyscenue uz MI'C ¢ pacnonoscenuem oukos 6 pas
HbIX YPOGHAX:

1 - ouko, ycmanoenennoe na ommemee pycia 6000moKa; 2 - O4KU, yCHAHOBICHHbLE HAO 20PUZOHIIOM MEIHCEHHDbL
X 600, 3 - nacwinw; 4 - ocnoseanue

6.2. Bbi0op mapamMeTpoB COOPY:KEHHUS MO PacyeTaM HANPAKEHHO-
ne(popMHUPOBAHHOIO COCTOAHUS

6.2.1 MI'T BmecTe ¢ OKpy»Kalolleil ee TpyHTOBOI 000iiMOli 00pazyeT eAMHYI0 KOHCTPYKIIHIO,
BOCIIPMHUMAIOIIYIO JIEMCTBYIOIINE Ha coopykeHne Harpy3ku. MI'T BocipuHMMaeT B OCHOBHOM
pacTATMBAIONIUE HANpPSHKEHUS U 32 CUET HAIWYMA ToQpbl KyNMUpYyeT M3rHOaroNIe MOMEHTHI.
['pyHTOBas 0060IiMa BOCIIPUHUMAET CKUMaroIye HanpsbkeHus. [loaToMy nonyckaercs npuMeHsITh
pacyeTHble CXEMbl, YUUThIBaoLMe ToiabKko padoty MI'T Ha cxarue u mpeHeOperatb MajbIMU
BEJIMYMHAMU U3THMOAIOIIMX MOMEHTOB TIPU COBMECTHOM PpAacCMOTPEHUH METaJUINYeCcKOn
ropupoBannoit MI'T u rpyHTOBO#1 000WMBEI.
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6.2.2 MunuManehbiii tuamerp MI'T Ha3HayaeTcs HA OCHOBE THAPABIMYECKUX PACUETOB (CM.
npwioxenne E), TommumHa crenku MI'T 1 KOHCTpYKIHsI TPYHTOBOIM 00OHMBI IPOSKTUPYETCS HA
OCHOBE pacyeTa HalpsHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHUS COOPYKEHUsI (CM. TpriioxkeHue JK).
MI'T BMecTe ¢ OKpy»Karollell ee TpyHTOBOM 000MMOI 1 OCHOBaHUEM JOJKHA PACCUMTHIBATHCS 110
IIPEJIEIbHBIM COCTOSTHUSM.

K nepBoii rpymnmne OTHOCATCA: pacyeT Ha COBMECTHOE HEOIAronpUsATHOE COUETAHNUE CHUIIOBBIX
(bakTOpOB M HEOJIATONPUATHBIX BIMSHUN BHELITHEHW Cpeibl; pacueT Ha HeJIOMyIEeHUe pa3pyIIeHus
U IIOTEPU YCTOWYUBOCTH.

PacueT 1o BTOpOii rpymnme A0IKeH NpeloTBPaTUTh Ype3MepHbIe 1ehOopMaIi COOPYKEHHSL.

COOTBETCTBYIOLINE PACUYETHI JOJKHBI BBIIOJIHATHCA (B Cilydae HEOOXOAMMOCTH) Ul STAIOB
TPAHCHOPTHPOBAHUS, MOHTaXa, CTPOUTENILCTBA U IKCIUTyaTaluu (IpriioxkeHue B).

6.2.3 Jlnga ydera BO3MOJKHBIX PE30HAHCHBIX BO3JECHCTBUH OT IOJBHYKHOW HArpy3Ku IpH
IPOEKTUPOBAHUU TPYO JHAMETPOM Oojee TpeX METPOB PEKOMEHJYETCS BBIIIOJIHATH IPOBEPKY
COOCTBEHHBIX YaCTOT HACHINU B TpyOe.

PacyeTHble Harpy3Kku Juisl pacyeTa Ha IPOYHOCTh U YCTOMYMBOCTD ONPENEIAIOT YMHOXKEHUEM
HOPMATHBHOW BEJIMYMHBI HATPY3KHA Ha KOA((OUIIMEHT Neperpy3K, KOTOPBIH sl COOCTBEHHOTO
Beca I'pyHTa IPUHUMAIOT paBHbIM n = 1,1. PacueTHble Harpy3ku 1 pacyera KoHCTpykunu MI'T
[0 BTOpPOW rpynmne NpeleibHbIX COCTOSHUM NPUHUMAIOT paBHBIMM HOpPMAaTUBHBIM (n = 1).
OcHoBHBIE COUYETaHUS HArpy30K IIPU pacyeTe IO IEPBOM TIPyIIE COCTOAT M3 IMOCTOSHHBIX
Harpy3oK, JUIMTENbHBIX U OJHOW KpaTKkoBpeMeHHOW. [Ipym pacuere KOHCTpYKIMHM Ha ACUCTBUE
CEICMMUYECKMX Harpy3oK, IOCIEIHME HE CHIDKaTca. B Tex ciydasx, Korma yxyAlleHue
IIPOYHOCTH U YCTOMYMBOCTH MOKET IIPOU3OUTH 3a CUET YMEHBIIECHUS JEHCTBYIOIIUX CHJI, CIEAYET
npuHumath n = 0,9.

6.2.4 ]l OLeHKH BO3AECUCTBUS 3€MIIETPSICEHUI B pallOHAaX C pacue€THOM CECMUYHOCTBIO 7 U
Oonee OaUIOB pacyeThl HANPSHKEHHO-A€()OPMUPOBAHHOTO COCTOSHUS COOPYXEHMS CIeIyeT
BBITIOJIHATH C YYETOM BEJIMYMHBI CEHCMUYECKOMN CUIIBI, ONPEIETIEMOM 10 JIMHEMHO-CIIEKTPAIbHOMN
MeToauke (cM. npuioxenue W).

6.2.5 IlpoexTupoBaHue, pacyeT U Ha3HAYEHHUE MapaMETPOB METAIIIMYECKON ro(pupoOBaHHOM
TpyObl M BCErOo COOPYXEHHsS B LEJIOM JOJDKHBI ONMPaThbCs HA pPE3yNbTaThl JETalbHbIX
Fe0TEXHUYECKUX MU3bICKaHHUM.

JlomyckaeTcsi MCHOJIb30BaTh HOPMATHBHBIE JAHHBIE MO 3HAYEHUSAM (PU3MKO-MEXaHUYECKHUX
XapaKTepUCTUK TPYHTOB, NPU 3TOM 3HaueHUs Kod(p(dUIMEeHTa HaJeKHOCTH IO TPyHTaM
ycranaBnuBaoT B cooTrBeTcTBuM ¢ [OCT 12248-96. Vuer koddduimenta HaAKHOCTU TO
TPyHTaM  OCYILIECTBIISIETCS IyTeM JEJIEHWS HOPMAaTUBHBIX 3HAYEHHM  MPOYHOCTHBIX
XapaKTEepUCTUK TPYHTOB Ha BEIWYMHY KO3((UIMEHTa HaJIe)KHOCTH, YCTAHABIMBAEMYIO B
3aBUCUMOCTH OT H3MEHUMBOCTH JTHX XapaKTEpUCTHK, YHUCIA OINpeAeNeHU W 3HauyeHus
JIOBEPUTENBHON BEPOATHOCTH, IPUHUMaeMoi paBHoii 0,95.

6.2.6 PacueTHas cxeMma JI0JIKHA aJIeKBaTHO OTpa)kaTh coBMecTHYI0 padoty MI'T, rpyHToBOI
000WMBI U OCHOBAHUS.

- PacuetHylo cxemy cieayeT NpuHUMATh ABYX- WM TPEXMEPHOU U OHA JI0JKHA 00ecreunBaTh
HE00XO0/IMMYIO0 TOUHOCTh OTIpeieNIeHus HanpspKeHui U nedopmanuii B anementax MI'T, a Takxe
B COTIPSKEHHOMN C HEeH rpyHTOBOI o0oiimMe.

- B kadecTBe pacyeTHBIX METOJOB CIIEJYET HCIOJIb30BAaTh YHUCIIEHHBIE METOJBI: METOJ
koHeuHbIX paszHocTtel (MKP), meton koneunsix snementoB (MKD) mnm Meroa rpaHMYHBIX
anemMeHToB (MI'D). I'paHnyHbBIE YCIOBUS JOJKHBI BRIOMPATHCS TAKUM 00pa3oM, 4TOOBl OHHM HE
OKa3bIBAJIM CYIIECTBEHHOTO BJIMSIHMS Ha pe3ysbTaT pacyeTra. B Hacrosiee BpeMs CyIIECTBYIOT
JUIEH3UPOBAaHHbIE NPOrpaMMBbl JJII KOMIIBIOTEPHOI'O pacdeTa, CO3/aHHbIE Ha OCHOBE ATHX
metonoB (COSMOS/M, PLAXIS, LIRA 94 u xap.), ¢ NOMOLIbIO KOTOPBIX, MOATOTOBUB
HEOOXO/IMMBbIE HCXOJHbIE JIaHHBIE W COCTAaBUB pACUETHYIO CXEMY, MOXHO pacCyMTaTh
TpeOyromuecs pe3yabTaThl (TOJNLUIMHY MEeTaJuIa AJisi TOpPUPOBAHHBIX AIIEMEHTOB, HEOOXOJUMOCTh
apMUPOBaHMS IPYHTOBOM 000IMBI, KOJIMYECTBO CIOEB APMUPOBAHUS, HEOOXOIUMOCTh MEMOPaHBI
13 00BEMHOM TeopemeTkn B o0oiiMe W T.m.). BapuaHT MOATOTOBKM WCXOMHBIX JTaHHBIX JIJIS
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pacuera  HamnpsHKEHHO-AE()OPMUPOBAHHOIO  COCTOSHUSL  BOJOIPOIYCKHOM  TpyObl U3
ropUpPOBaHHBIX METANIMYECKUX JJIEMEHTOB M apMHUPOBAHHOW TPYHTOBOM O0O0ONMBI, W
IIPEJICTaBJICHNs PE3YJIBTaTOB PACUETOB IPUBEIEH B IIPUIIOKEHUH B.7.

- Ipyar o00oiiMBl, OCHOBaHHS U COOPY)KEHHUS CIEAyeT paccMaTpuBaTh  Kak
ynpyroiiactudeckyto cpeny. [lnacruyeckue nedpopmanuu B Matepuasie MI'T He nomyckaroTcs.
JlomyckaeTcsi paccMaTpuBaTh TPYHT, Kak JHHEWHO-Aedopmupyemoe Teno. [Ipu sTom cnemyer
OLIEHUTb 30HBI IPEJIEILHOIO PABHOBECHUS B TEJIE IPYHTOBONH OOONUMBI.

- MoMeHT norepu yCTOWYUBOCTH KOHCTPYKIMHU MI'T IIpy YMCIIEHHOM pELIEHUN OLEHUBACTCS
[0 PE3KOMY BO3pacTaHMIO AedopMaliii Mpyu MajJoM BO3pacTaHUM HArpy3KHU U IPU IMOSBICHUU
pacTIAruBaroLIMX HANPSHKEHUH B MaTepuase TpyOsl.

- Hopmanbhble coxxumMaromue HanpsbkeHus B Metaiuie MI'T He TOJKHBI IPEBBIIATE BETUYUHBI
[6] - AONMyCTUMBIX HAIpsDKEHUN, COOTBETCTBYIOLIMX IPEAETy TEKy4eCTH MaTepuana CTEHKU
YMHOXXKCHHOM Ha KOd(PHUIIMEHT YCTOWYMBOCTH ¢h, MpUHUMaeMbld paBHBIM 0,7 111 OOJITOBBIX
coenuHenui u 0,8 - Ha cxxatue cteHku. [IpenenbHble HanpspkeHus B creHke MI'T, HenpeBbllieHue
KOTOPbIX 00ECIEeYMBaIOT €€ YCTOHYMBOCTh U I€OMETPUUYECKYI0 HEH3MEHSIEMOCTh, MOT'YT OBITh
ompeeieHs Mo gopmyine ¢ < [G].

6.2.7 Bbibop Tuna M mapamMeTpoB I'pPYHTOBOW OOOMMBI NMPOU3BOIAT HAa OCHOBE PACUETOB
HANPSDKEHHO-/Ie()OPMUPOBAHHOTO COCTOsIHMSI. HasHaueHWe TpyHTOBOH OOOWMEBI - IOBBICHTH
IIPOYHOCTD U HAZIEKHOCTb KOHCTPYKLIUU COOPYKEHHS B LIEJIOM, CHU3UTh YPOBEHb HAIIPSDKEHUN U
UX HEPAaBHOMEPHOCTh B MaTepUaie CTEHOK, YMEHBIIUTh BEJIMYMHBI BEPTUKAIBHBIX IedopMannit
B BEpXHEW 4acTH TpyObl M TOPU3OHTAIBHBIX - B CPEIHEH €€ 4acTH.

6.2.8 I'pynroBas o0oiiMa obOecrieyuBaeT HPOYHOCTh, YCTOMYMBOCTH U TIE€OMETPUUYECKYIO
HEU3MEHSIEMOCTh KOHCTpYKIIMU MI'T. B 3aBUCMMOCTH OT BBICOTHI COOpYyxeHus, nuamerpa MI'T,
I1apaMeTPOB I'PYHTOB OCHOBAHHUSA M COOPYKEHUS, CUCTEMBI HArpy30K, HAJIIMYUS CEHCMUYECKHUX
Harpy30K, TE€XHOJIOTUM U OpPraHMU3aLUU CTPOMUTENbCTBA U JAPYIHX (DAKTOPOB B KOHCTPYKIUIO
BOJIOIIPOITYCKHOTO coopyskeHus nu3 MI'C u rpyHTOBOI 000iMBbI B KaU€CTBE KOHCTPYKLIMOHHBIX U
HECYIUX MAaTepHajoB MOIYT OBbITh MCIIOJIb30BaHbl PA3JIMYHbIE HETKAHbIE M CHHTETHYECKHE
MaTepuaibl, TeOpenIeTKa, MeTaJuInueckue nNpopuiabHble KOHCTPYKIUH, apMaTypa U Jp.

6.2.9 I'pynToBas o0oiiMa, Kak MpaBWJIO, BKJIIOYAET B ceOs ClEAYIOIIHE KOHCTPYKTHBHBIE
AJIEMEHTBI:

- s NmbUIEeBATO-TIIMHUCTBIX T'PYHTOB OCHOBAHMSI KOHCHCTEHIMM OT MSATKOIUIACTUYHOM U
BBIIIIE, a TAKXKE JUISI [IECKOB MEJIKMX U MbUIEBATHIX TpyOa yKIIaJbIBaeTCs Ha JeMI(PUPYIOIIH cI0i
B BHUJI€ JBYXCJIOWHOW TIIATENIBHO YIUIOTHEHHOM M CpOo(UIMPOBAHHON NEecyaHO-TpaBUIHON U
111e0€HOYHOM MOAYIIKY.

- JIist ocHOBaHUH, CIIOKEHHBIX MPOYHBIMU IPYHTAaMH (TPaBEIMCThIE, KPYIHbIE MECKH, TPaBUMA
U T.J.), HIOKHUH NTeCYaHO-TPAaBUNHBIN CII0Ml MOKET HE ycTpauBaThCs. TOJIIMHBI CI0EB NPU ATOM
OIIPEACIAIOTCA Pacue€TOM M3 YCJIOBHS HEJOIMYIIEHHs Pa3BUTHS 30H IIPEIEIbHOIO PaBHOBECHS B
IrpyHTaX OCHOBaHUSI.

6.2.10 KoHCTpyKIIMsSl OCHOBaHUSI METANIMYECKUX TOppPUPOBAaHHBIX TPyO IOJKHA OTBEYATh
MPUHIIMIIHATILHBIM CXE€MaM, MTPUBEJIEHHBIM Ha puc. 7 (a, 0, B, ).
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Puc. 1. Koncmpykuyus ocHoéanus:

a - ¢ ycmpoicmeom 6epxmeil 4acmu nOOYw KU nociie yKiaoku mpyost; 0 - ¢ RpedsapumenbHulm yCmpoucmeom
0J4ca; 6 - C OMCHINKOUNY16020 C105 U YCIMPOIICHIBOM J10XCA; 2 - C 3amMeHol zpyuma; 1 - nepewtit yman omcovinku
ROOywiKU; 2 - 6MOPOI IMAn OMCoInKU ROOYWIKU; 3 - HY1€60l C10Wl; 4 - 3ameHna zpyHma 0CHOBAHUSA RECUANO-
2PABUIIHOIL TUHO CKANbHOU omcbinKoil; P - 120° npu onupanuu na niockoeocrHosanue;

B1 - 90° npu onupanuu na zpynmosoe nosice

- [Monymky nox TpyOy HEOOXOJUMO YCTpauBaTh B TEX CIIydasX, KOTJa OCHOBAHHE CI0XXEHO
[JIMHUCTBIMU, CKaJbHBIMHU M IE€CYaHBIMU MbUIEBAaTbIMU TpyHTamMu. Ha crmalbix OocCHOBaHMSIX
JIOJKHA TIPOM3BOJIUTHCS 3aMEHa CJ1aboro rpyHTa JIM00 yCTpauBaThCsi HCKYCCTBEHHOE OCHOBAHUE
B BUJIE ApMOTPYHTOBON MEMOpaHBI.

- TonurHa HUKHETO CJI0s MOYLIKH U1 TpyO nuamerpom 6osee 3,0 M 10KHA OBITH HE MEHEe
0,5 M 1 06b14HO paBHa 0,2D (D - nuametp TpyOBI, M).

- HwxHsas yacte TpyObl JODKHA OMMpaThcs HA IMECYAHO-TPABUHHYIO WM IIEOEHOYHYIO
NOAYIIKY He MeHee ueM Ha 25 % ot ee nuamertpa. Ilo mumpune nmoaymka nog MI'T moxer
yCTpauBaTbCs Ha BEIWYMHY Auamerpa. JlomyckaeTcsi NpPUMEHEHHE MOAYUIKM W3 IIECUaHO-
TpaBUNHON CMeCH. 3aJI0’KeHHE OTKOCOB MeCYaHO-TPaBUUHON U MIEOCHOYHOM MOIYIIKH CIEIyET
Ha3zHayarTh He Kpyue 1:1.

- OGs13aTeNIbHBIM JIEMEHTOM I'PYHTOBOI 00OUMBI SIBIISI€TCSI KOHCTPYKTHBHBIHN 1eMI(UPYIOINI
CIOM BOKpYyr TpyObl, TommuHOM 10 0,5 M, ycTpauBaeMblii U3 ME€CUYaHO-TPABUIHOIO WU
111e0€HOYHOr0 IPyHTA MPU MaKCUMaJIbHOM pa3Mmepe yacTull rpyHTa 10 40 mm. B kadecTBe Takoro
JJIeMEHTa MOXKET OBITh MCIIOJIb30BaHa MeMOpaHa M3 TE€OpELIETKH, 3all0JIHEHHOM IecyaHo-
rpaBUiiHBIM TpyHTOM (pHcC. 8). [lnsg 3ammTbl aHTUKOPPO3UOHHOTO MOKPBITUA TPYOBl OT
MeXaHUYECKUX MOBpexIeHuH neMmnupyromiero cios MI'T obopaunBaeTcs c10eM re0TeKCTHIISL.
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Puc. 8. [lemngpupyrowuii cnoii uz necuano-2pasuitHozo uiu wiefeHouHo2o 2pynma

- B cpenneit yvactu MI'T Ha 0,2 M HI>KE TOPU30HTAJIBHOM OCH PU COOTBETCTBYIOIIEM TEXHUKO-
9KOHOMHYECKOM 00OCHOBAHUHU YCTPaUBAIOT TOPU3OHTAIIBHBIE YIIOPHI AJTMHON HE MEHEee JuaMeTpa
MI'T ¢ kakno¥ CTOPOHBI. YIIOPBI MOTYT YCTPauBaTbCs U3 TE€OPEUIETKH, 3aII0JIHEHHOM I1eCYaHO-
IPaBUIHBIM WM I1€0CHOYHBIM TPYHTOM, C YIUIOTHEHHEM M 3aBEPHYTOH B IE€OTKaHb THIIA
«[eonon» (puc. 9).

- IIpu 3HaunTenpHOM BbICOTE Hackmu Hajg MI'T ¢ menplo CHW)KEHUS ypOBHS HalpsHKEHUH B
merauie MI'C rpyHTOBast o0oiiMa MOXXET OBITH YCTpOEHA B BHUJE IMOANOPHBIX CTEHOK M3
apMOTPYHTa, CTAOWJIM3MPYIOUIMX KOHCTPYKLHMIO B TOPU30HTAJILHOM HAampaBieHUHU. ['eoTKaHb
YKJIQJBIBAIOT C IIaroM 1o BbeicoTe He Oomee yem 0,5 M. LllupuHa WM KOHCTPYKIUS CTEHKH
onpenensoTcs pacyeroM. Ecnu ecTh HEOOXOIMMOCTh CHM3MTh Harpy3Ky Ha BEpXHIOIO 4acTh
MI'T, To ee pa3BUBaIOT BBEpX (HE MEHEE YeM Ha | M) U CBS3BIBAIOT MEXK/Ty COOOM JICBYIO U IPABYIO
creHku Hag MI'T MmemOpaHaMu U3 3aBepHYTHIX B I€OTKaHb U 3aII0JHEHHBIX TPYHTOM I'€OPELIETOK
(puc. 10).

- Ouepranue oTkocoB Haceinu Haa MI'T u Bo3ne Hee B mpeenax apMOrpyHTOBOH 000MMBI U
HEINOCPE/ICTBEHHO 3a €€ IPaHulleil cielyeT NpOBEPSITh HAa YCTOMYMBOCTh 3€MIISIHOTO mosioTHa. C
LEJIBIO TOBBIIEHUS YCTOWYMBOCTH OTKOCOB M YMEHBIIEHUS JUIMHBI TPYOBl OTKOCHI COOPYKEHUS
MOTYT apMHUPOBATHCS TE€OTKAHBIO.

Vposensh Npocamei Z8CTH ABTOA0POIM

R-05

=> D

Puc. 9. Koncmpykuyus 20pu3onmaibHbIX yROpo8 U3 00beMHOU 2e0peliemKu.:

1 - demngpupyrowguii cnoit 6oxkpyz MI'T; 2 - 2opuzonmanvhoie ynopot u3 00beMHOU 2eopetiemKu
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Puc. 10. Koncmpykuus 060iimbl u3 apmupo8anHozo ZpyHma.

1 - oemngpupyrowuii cnoii; 2 - cnou apmuposannozo zpynma, moawunou 0.5 m; 3 - cioii 06vemnou 2eopeuwtemku
, pacnpedensiowuitnazpysKy; 4 - zopuzonmansHsle ynopul u3z 00beMHOI 2e0peutemKu

6.3. KoHCTpyKIIMH OCHOBAHMH U OT0JI0OBKOB

6.3.1 PaboTbl 110 ycTpOHCTBY OCHOBAaHUSI HAa BPEMEHHBIX BOJAOTOKAX BBIMOJIHAIOTCS B IIEPUO]
OTCYTCTBUS BOJBI. Ha MOCTOSHHBIX BOJIOTOKaX HEOOXOIMMO MPOBECTH PAOOTHI 10 COOPYKEHUIO
BPEMEHHOI'0 0TBO/IA pycJia.

6.3.2. KotnoBanbl ¥ TpaHIIEH Ha CTPOMILIONMIAIKE HEOOXOIUMO 3allUIIaTh OT 3aTOIICHUS
TaJIBIMU U I0’KI€BBIMU BOJIaMHU CUCTEMOM IIOBEPXHOCTHOI'O BOAOOTBO/AA U IpeHaxaMu. J1Jis 3Toro
MO’KHO HCII0JIb30BAaTh PACIOJIOKEHHbIE C HAarOPHOM CTOPOHBI PE3EPBBI, KaBaJIbEphbl, a TaKKe
CHeLHalTbHO YCTpPaWBaeMble OIpaJUTENIbHbIE OOBAJIOBaHMSA, BOJOINEPEXBATHIBAIOIIUE KAHABBI,
JIOTKH U CUCTEMBI APEHAKEH.

6.3.3 Ecnu paspabarbiBaeMble TpPaHIIEH WM KOTJIOBAaHbl PACIONOXKEHBl HIKE YPOBHS
rpyHTOBbIX BOJ (YI'B), BOmOHAachILIEHHBIH TPYHT HEOOXOJUMO OCYLIaTh, YTO MOXKET OBITh
JIOCTUTHYTO € TOMOUIBIO OTKPBITOIO BOAOOT/IMBA WM UCKYCCTBEHHBIM NIOHWKeHUEM Y B.

OTKpBITBIII BOAOOTIMB MPUMEHSIOT TpU HEOOJBLUIOM TNPUTOKE TPYHTOBBIX BOA, a
BOJIOIIOHMIKEHHUE - IIPU 3HAYUTEIBHOM IIPUTOKE IPYHTOBBIX BOJ U TOJIIMHE BOJOHACHIIIEHHOTO
CIIOS1.

6.3.4 Bonipoc 0 HEOOXOIMMOCTH yCTPOICTBA OTOJI0BKA U BBIOOPE €T0 THIIA PEIIAETCs C yYETOM
obecnieuenus dppexkTuBHOM ruapaBInueckoi padotsl MI'T, ee 9KOHOMHUYHOCTH U HAJC)KHOCTHU B
NEPUOJ IKCILTyaTal1u.

6.3.5 B kauecTBe OCHOBHOT'O THUIIa COOpYXeHHH crneayeT npuMeHat MI'T ¢ BepTUKaIbHBIM
WIM CKOUIEHHBIM IapaJUIENIbHO OTKOCY HACBIIA TOPLOM KOHIEBOTO 3BE€HA C YCTPOWCTBOM
oroyioBKoB miu 6e3 Hux (puc. 11). JIng MI'T nuamerpom Oosiee 3 M Ha CONPSIKEHUSAX C OTKOCAMU
HACBINN JOJDKHBI IIPOEKTUPOBATHCS OTOJIOBKH.

6.3.6 Jlns mpenoTBpalieHus moaMbiBa ocHoBaHUS MI'T U HCKITFOYEHHS! CKOTUICHHS] BOJIBI B
OCHOBaHMM TMOJ  TpyOoll  cimeayer mpeaycMarpuBaTh IO KOHLAM  KOHCTPYKLUHU
NPOTUBOQMIBTPAIIMOHHBIE  AKpPaHbl MPEUMYIIECTBEHHO W3  LIEMEHTHO-TPYHTOBOM MU
TJIMHOIIEOEHOUHOM cMeceid, 0o u3 >kene300eToHa, 0eToHa WM TOPPUPOBAHHOTO METaslIa.
O1uM olOecrieunBaeTcs UCKIIOUEHUE CKOTIIIEHHUS BOJIbI B IMOAYIIIKE.

XKenezoberoHnHble U OCTOHHBIE SKpaHbI CIEIyeT MPUMEHATh ISl TPyO, COOpyXaeMbIX Ha
MEJIKOTIECYaHbIX OCHOBaHUAX. [ yOMHa 3a10KEHUs *Kele300€TOHHBIX M OETOHHBIX HKPAHOB
JIOJDKHA OBITH He MeHee uyeM Ha 0,25 M HuKe pacyeTHOM IIyOMHBI CE30HHOTO MPOMEpP3aHus ¢
y4eToM MecTHBIX ycioBui. Illupuna skpaHa 1o cedeHuo TpyObl ycTpauBaeTcst He MeHee D/2 +
1,0 M B kaxx1yto cTopoHy oT ocu MI'T.

[TpoTuBOGMIBTPAIIMOHHBIE YKPAHbI U3 IEMEHTHO-TPYHTOBOM WJIM TJIMHOLIEOEHOYHON cMeceit
npuMeHstoT ans1 MI'T, coopykaeMblX Ha TIMHUCTBIX TpyHTax. DKpaHbl YKJIaJIbIBAlOTCSA Ha
HIMPUHY TOIYIIKH, UMEIOT JUIMHY BJ10JIb ocu MI'T noBepxy He MeHee 2 M U Ti1yOuny He MeHee 70
% OT rIIyOMHBI CE30HHOTO MPOMEP3aHHUS.
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[Tpu coopyxennn MI'T Ha OCHOBaHWY M3 KPYIMHOIIECUYAHBIX, CKAJTbHBIX U KPYITHOOOJIOMOYHBIX
TPYHTOB TPUMEHSIOT LEMEHTHO-TPYHTOBBIC, TJIMHOIICOCHOUYHbIE MM OCTOHHBIC AKPaHBI C
[IyOMHOM 3a7105KEHUS PaBHOM TONIIUHE MPOHUKAHUS TOTYIIKH.

6.3.7 Ha MI'T nuamerpoM 10 3 M B OTAENBHBIX Cllydasx (KpOME paillOHOB C HAJIUYUEM
BEYHOMEP3JbIX TPYHTOB) MPU COOTBETCTBYIOIIEM TEXHHUKO-3KOHOMHYECKOM OOOCHOBaHUU
JIOITYCKAeTCsl MPUMEHEHHE OTOJIOBKOB JUIsl YBEJIIMUYEHHUS BOIOIPOIYCKHOW criocobnoctn MI'T
(BMecTO coopyxeHHs TpyObl ¢ OoJbIIMM OTBepcTHeM). KOHCTpYKIUSI OrOJIOBKOB JIOJDKHA
o0ecnieunBaTh HaIEKHOE CONPSIKEHUE UX C METAIINYECKON YaCThIO COOPY>KEHHU S, HCKIIIOYaIOLIEee
BO3MOKHOCTb HEPAaBHOMEPHBIX OCAJIOK.

Jl1s coopyKeHUH, CTPOSALIMXCS Ha CKAIbHbBIX, KPYITHOOOJOMOYHBIX U JPYIMX HEIYUYUHUCTBIX
TPYHTax, CJIEAyeT IPUMEHSTh OTOJIOBKH BO BCEX CTPOUTENIBHO-KIIMMATHYECKUX 30HAX.
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Puc. 11. Tunwot o2onoexoe MI'T:

a - 6e3 020106Ka co cpe3om nepnenoukynapno ocu MI'T; 6 - 6e3 020106Ka co cpe3om napanienbHo OmKocy; 6 - ¢
PaAcmpyoHbIM 0207106KOM

6.3.8 I'myOuna 3anmoxxeHust (pyHIAMEHTOB OrOJIOBKOB BOJOIPONYCKHBIX COOPYKEHHH Ha
CKaJIBHBIX TPYHTaX, Ha TalbKe U TPaBUH, MEOCHUCTHIX, TPABEIMCTHIX IMEeCKaX U MecKaxX cpemHei
KPYITHOCTH HE HOpMHpyeTcs. B ciydae ycTpoiicTBa pyHIaMEHTOB OrOJIOBKOB MIPH BCEX MPOUYHUX
IrpyHTax rIyOMHA 3aJ0KEHUs JOJKHA ObITh HEe MeHee yeM Ha 0,25 M HuKe pacyeTHOW TiTyOHHbI
CE30HHOT0 MTPOMEP3AHUS C YUETOM MECTHBIX YCIOBHII.



6.3.9 ®yHAaMEHTHI Or0JIOBKOB Ha MYYMHUCTHIX TPYHTax CIEAYET PacCUUTHIBATH C YYETOM
BO3/ICICTBUS KacaTeIbHBIX CUJI MOPO3HOIO Iy4eHUs IpyHTa B coorBeTcTBuM co CHull 2.02.01-
83*.

6.3.10 Ilpu pemeHun Bompoca O PaCIOJIOKEHUU BOJONPOIYCKHBIX COOPYXKEHHH clenyeT
pa3Mellarh UX Ha MPOYHBIX M YCTOMYMBBIX OCHOBAHMIX. BBIHOC COOpYXEHUI Ha CKJIOH Jora
JIOITYCKAETCs TOJIBKO TMPH CIIeNUAIbHOM 000CHOBaHUU.

6.3.11 MI'T Ha kocoropax HaJJIeKUT YKJIQJbIBaTh HA €CTECTBEHHOE OCHOBAHHUE C YKJIOHOM,
OJU3KUM YKJIOHY JIOTa, JINOO Ha OTCHINKE 3eMJITHOTO TIOJIOTHA M3 CKAJIbHOTO TPYHTA, YCTOWYHBOTO
IIPOTUB BBIBETPUBAHMS B TeJI€ HACBHIIIU, C pacroiokeHueMm Bbixona n3 MI'T Beime ana nora c
YCTPOMCTBOM OEpPMBI U3 CKAJIbHOTO TPYHTA.

6.3.12 Ha kocoropax u jorax ¢ NEpHOJUYECKUMH BOJOTOKAMHU JIOIYCKAETCS MPUMEHEHUE
KOMOMHUPOBAHHBIX BOAOMPOIYCKHBIX coopyskeHuil B Buae MI'T u punbrpyronmx Haceimeit. [pu
9TOM pacyeT GUIBTPYIOIIMX HACBIIICH TPOU3BOAUTCS Ha MEKCHHBIN ypoBeHb, a MI'T BKIItoUaeTcs
B pabOTy MO MPOIYCKY MMaBOJKOBBIX BOJ (puc. 12).

Puc. 12. Yempoiicmeo MI'T na xocozope:

1 - memannuueckasn 2oppuposannasn mpyéa; 2 - apmozpynmosasn oooima; 3 - RpomMueoPuUILMPAyUOHHbLIL IKPA
H; 4 - yKpenieHueevixo0H020 pycia Ha omkoce; 5 - oopamustit punemp;, 6 - purompyrowas Hacvins U3 KPynHoz:
61008020 CKANbHO20 2pyHma;, 1 - OHO noza

VYkimon notka MI'T pomken ObiThb He MeHblie Kputuueckoro (0,002), HO He noJKEH
npesbimath 0,05. [IpumeHenune Oosiee KPyTHIX YKJIOHOB JIOMYCKAeTCs MPU HMHIMBHYaTbHOM
MPOEKTUPOBAHUU CO CHEIHATIbHBIMM MEpPONPUATUSMHU ralieHus ckopoctu notoka B MI'T u Ha
BBIX0/I€ (JIOTKH MOBBILIEHHOM IIEPOX0BAaTOCTH, BO100O0MHBIE KOIOALKI U fp.). [IpH ykiioHEe MeHee
KPUTHYECKOT0 IpOIyckHyto criocooHocth MI'T crenyer nepecunTsIBaTh.

6.3.13 Jlns ykperuieHus BXOJHOTO M BBIXOJHOIO pyci MPHUMEHSIOTCS TaOMOHBI, MaTpachl
«PeHo», KaMeHb, KOHCTPYKTHUBHBIE 2JIEMEHTHI: OETOHHBIE U KeJIe300€TOHHBIE OJIOKHU, TETPAIO/IbI,
TETPAdAPHI.

Tun u pazmepsl yKpemieHU OTKOCOB HACBIMM Y BXOJHBIX M BBIXOJHBIX OTOJIOBKOB TPYOBI,
YCTPOMCTBA MOJABOASAIINX M OTBOJSALIMX PYCI ONPENENSAIOTCS B COOTBETCTBUU CO CKOPOCTBIO
TEUCHHS Ha BHIXOJIE 10 THAPABIMYECKUM pacueTaM (CM. Tpuiiokenue E).

6.3.15 Ilpu HEOOXOOMMOCTH 3aMeHBbI caboro rpyHTa B OCHOBAaHUM INIyOWHY 3aMEHSIEMOTO
TpyHTa CJeAyeT ONpPeeNsITh pacueTOM, UCXO/IS U3 YCIOBHsI 0OecreueHus Hecylie crnocoOHoCTH
HIDKEJEXKAILEro TPyHTa WM 110 pacyeTy 0CaloK.

[upuHa 3aMeHbI TPyHTa OCHOBAHUS WJIM YCTPOMCTBA MCKYCCTBEHHOI'O OCHOBAHUS JIOJKHA
Ha3HayaThCs 110 pacyeTy, HO He MeHee 2D.

3aMeHa TpyHTa OCHOBaHHUsS Ha IIyOMHY Oosiee 2 M JOJHKHO CPaBHUBATHCSA C MCKYCCTBEHHBIM
OCHOBaHMEM B BHJe MeMOpaHbl U3 OOBEMHOI TeopelmeTKH U OOOCHOBBIBATHCS TEXHUKO-
HKOHOMHUYECKUMHU PACUETAMH.

6.3.16 MI'T cienyer yki1agsIBaTh B JIOXKE TOTO XKe ouepTaHusl, Kak U 'y Hu3a MI'T, Beipe3anHoe
700 BHITPaMOOBAaHHOE B HYJICBOM CJIO€ TPYHTa TOJIIMHOW, OOECTICUMBAIONIEH IEHTPaTbHBIN
yroJ onmupaHusi KOHCTpyKiuu He MeHee 90° - 120° B 3aBucumoctu ot ¢opmbl orBepcTust MI'T.
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HyneBoii ciioii rpyHTa M0JDKEH OBITH OTCBHITAH M3 MaTepuaja, KOTopbiM 3ackimaercs MI'T unun
OTChINIAaeTCs MOAYIIKA, U YIULIOTHEH He MeHee 0,95 MakcUMallbHOM CTaHJAapTHOM IIIOTHOCTH.

6.3.17 HyneBoil cnoil IpyHTa, B KOTOPOM YCTpPaumBaeTCs JIOXKE, JOIMYCKAeTCSd OTCHINATh
HEIOCPEICTBEHHO Ha €CTECTBEHHOE OCHOBaHUE (yAassisi TOJNBKO PACTUTENbHBIN IOKPOB), €CIU
OHO CIIO’)KEHO TMEeCYaHbIMHU (KpOME MbLIEBATHIX) WM KPYMHOOOJIOMOYHBIMH TpyHTaMu. B sTom
ciydae ecTtecTBeHHoe ocHoBaHue noja MI'T ymioTHsiercs 1o BCeil JUIMHE KOHCTPYKLMH U Ha
HIMPUHY HE MEeHee 4 M B KXyt cTopoHy oT MI'T.

[Ipu ycTpoiicTBE HMCKYCCTBEHHOTO OCHOBAaHHS C MEMOpPaHOW M3 OOBEMHON TIEOpElIeTKH B
o0oiiMe U3 TEOTeKCTWJIA HYJIEBOW CIIOM TpyHTa s YCTPONCTBA JIOKa OTCHINAETCS
HETOCPEACTBEHHO Ha MeMOpaHy M apMHpyeTcsi 0e3 3aMbIKaHUs apMUPYIOIIMX IMOJOTHHUI CO
CTOPOHBI TIPUMBIKaHHUSI TPYHTOBOM 000¥MBI K Teny MI'T 3ambikaHue apMUPYIOIMIHUX MOJTOTHHUIIL
TPYHTOBOH 000HMBI CO CTOPOHBI MPUMBIKAHUS K TENTy TPyObl HAUMHAETCs co BToporo cios y MI'T
IraMeTpoMm 110 3 M u ¢ TpeTbero cios - y MI'T auamerpom Gosiee 3 M. YIUIOTHEHHE TpyHTa B
MeMOpaHe ¥ apMUPOBAHHBIX CIIOSX 00OKWMBI JTOJDKHO BBIIOTHATHCS HE MeHee ueM 110 ypoBHs 0,95
MaKCUMaJIbHOM CTaHIapTHOM INIOTHOCTH.

[Ipumep KOHCTPYKTHBHOIO O(OpPMJIEHUS BOAOIPOIIYCKHOTO COOPY)XEHMsS, BKJIIOYAs
MOJATOTOBKY OCHOBAHUS, pa3MelIeHUE NPOTHBOPHUIBTPALIMOHHBIX JKPAHOB, YKPEIJICHUS
BXOJIHOTO U BBIXOJHOI'O PYCJI U HACBIIM y OrOJOBKOB, M YCTPONUCTBO apMOIPYHTOBOM 000HMBI U
HACBIIH B YCIOBUSAX BEYHON MEP3JI0THI IPUBEACHBI B IPUIIOKEHUN M.

6.4. Koncrpykuuu jiotkoB BHYTpH MI'T

6.4.1 Jlns 3a1uThl aHTUKOPPO3UOHHOTO NOKPBITUA MI'T 3aMKHYTOTO KOHTYpa OT UCTUPaHUSI
B3BECSAMH, COJIEPKAILUMUCS B BOJAHOM IIOTOKE, YCTPaUBaIOTCA OETOHHBIE JOTKU JMOO JIOTKU U3
MatpacoB «PeHo», yKiIaIbIBaeMbl€ Ha 3alIUTHBIN CJION U3 F€OTEKCTUIIS.

6.4.2 TonmuHa J0TKa, B 3aBUCUMOCTH OT HAJIMYUS U KOJUYECTBa B3Becel, kojebiercs ot 0,1
10 0,3 M. Jlorok 3akpbiBaeT HkHUNA cerMeHT MI'T Ha BbicoTy He MeHee 10 cM HaJl MEKEHHUM
YPOBHEM, IIPH 3TOM IICHTPAIbHBINA YTOJI JOJKEH COCTaBIATh He MeHee 90 (puc. 13).

6.4.3 Ilpu oTcyTcTBUM 3HAYUTENbHBIX (Oosnee 1 %) 0ObEMOB TBEPIOTO CTOKA U MPHU YKIOHE
MI'T menee 0,005 B3aMeH JI0TKa JOMYCKaeTCsl YCTPOUCTBO 11e0€HOYHOM OTCHIIKH 110 IHY TPYObI
Ha 3aIATHBIN CJION U3 T'€OTEKCTHUJIS.

Puc. 13. Pacnonooscenue nomka ¢ MI'T

6.5. 3amuTHBIE COOPYKEHHMS 0T Kapuexoaa, Je10xo/a,
HaJleqe00pa30BaAHUA U PeryJisiiiMi BOJIHOT0 MOTOKA

6.5.1 [lnga 3amurel BOAOIpOIycKHOro coopyxeHus u3 MI'C or kapuexona u jemoxozna
HCIOJIB3YIOT KOJIbYY>KHBIE CETKU, CETKU ABOMHOTO KPYUYEHHUS C IKOPSIMH U aHKEpaMH.

6.5.2 3amuTHBIE COOPY)KEHHUS OT KapuexoJa M JIeJ0X0/Ja YCTpauBalOTCs B BHJIE 3a00pOB-
JIOBYIIEK C OpraHM3alieil Mpormycka MaBOAKOBBIX BOJ JJIS 3aJep>KaHUsl KapuexoJa U JeIsSHbIX
10JIEN U BO3MOYKHOCTBIO MTOCJIEAYIONIEN OUUCTKH.


http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i4286530
http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i1064354

6.5.3 JIns 3amuThl OT HAJIEAEW MPUMEHSIOTCS CTaHAapTHBIE MPOTHUBOHAJICHBIE MEPHI U B
OTJENbHBIX CIy4asiX MOTYT UCIIOJIb30BaThCS 3JIEKTPOHATPEBATEIbHBIE JIEMEHTHI.

6.5.4 B npoekte BOJONPOITYCKHOT'O COOPYKEHHS JAOJKHA OBITh MPEAYCMOTPEHA MOIBE3THAS
Jopora - CIIyCK Ko BXoaHomy oroiioBky MI'T, mo koTopoii mMoria Obl mpoexaTh TEeXHHUKA JUIs
MEPUONYECKON OUHUCTKH 3alIUTHBIX COOPYKEHUI OT NABOJIKOBBIX HAHOCOB U Kapueu.

6.6. Oc00eHHOCTH MPOEKTUPOBAHUSA BOJONPOIYCKHBIX COOPYKEHHH U3
MI'C B pa3iu4HBIX IPUPOAHBIX YCIOBHUAX

6.6.1 Ha éeunomep3nvlx u nyYuHUCMbIX ZPYHMAX

6.6.1.1 Bomonponyckusie coopyxeHust u3 MI'C Ha BEUHOMEP3JIbIX M MYYUHHUCTBIX TPYHTaX
NPOCKTHPYIOTCS C COONIOJICHHEM HOPM U TpeOOBaHWM JEHCTBYIOIIMX HOPMAaTHUBHBIX
noxkymenToB: CHull 2.02.01-83*, CIT 32-104-98 ¢ y4yeTOoM CBOWCTB TPYHTOB CJIOSI CE30HHOTO
npoMep3aHus (OTTauBaHMs) U BEYHOMEP3JIbIX TPYHTOB IIPU OTTaUBaHUU.

6.6.1.2 Bogonpomnyckubie coopyxkenusi u3 MI'C cienyer npoeKTUpOBaTh C YYETOM CTEIEHHU
OTHOCHUTEJIBHOTO C)KAaTHs BEYHOMEP3JIOro IPyHTa OCHOBAHMSI NpU OTTauBaHUU (Tabi. B) u
XapaKTEPUCTUK TPYHTOB CJIOSI CE30HHOTO IpoMep3aHusl (OTTaAUBAHUS).

6.6.1.3 I ucKIIOUEHUS! HEIOIYCTUMBIX BEJIMYMH JaBJICHUS OT MY4YEHUsI TPYHTOB HACHIIN HA
MI'T B npupoIHBIX 30HaX ¢ Temneparypamu Huxe - 40 °C nemndupyromias oOChIIKa U TPyHTOBas
NpU3Ma JOJDKHBI BBITIONHATHCS U3 APESHUPYIONMX TPYHTOB C KO (GUIIMEHTOM (QUIbTpAlid HE
menee 1,0 m/cyT.

6.6.1.4 PexomeH1yeTcs BBINOJIHATH PACYEThI IO NMPOTHO3Y TEMIIEPATYPHOI'O PEXHUMa B 30HE
terioBoro  BiausiHus  MI'T.  Pacuersl mpomsBogsatcss B coorBerctBum ¢ CIT  32-101-
95 «IIpoekTupoBaHre U yCTPOHUCTBO (PyHIAMEHTOB OMOP MOCTOB B pailOHaX pacrnpoCTpaHEHHS
BEYHOMEP3JbIX TPYHTOB» U «PekoMeHganuii mo MeToauKe MPOrHo3a M3MEHEHUIl Mep3JI0THO-
TPYHTOBBIX YCJIOBHI IPH CTPOUTENIBCTBE M IKCILIyaTalluu COOpY>KeHUH Ha Tpacce BAM» M.,
HHUUC, 1976.

Tabnuna 5
CrerneHN OTHOCHTEIJIBHOT'O CXKaTHS BCYHOMCECP3JIOTO I'PYHTA IIPU OTTAaUBAHUU
Kareropus Tun ocHOBaHUS, OTHOCHTEJIEHOE
Bunbl rpyHTOB OCHOBaHUS
IIPOCaT0YHOCTH C)KaTHe rpyHTa d
I Crnabocxxumaemoe (npoynoe)  (OcHoBaHus, CJIO’KCHHBIE CKaJIbHBIMHA MOPO/IaMH,
8<0,05 KPYIHOOOJIOMOYHBIMH M TIE€CYaHBIMH TPYHTaMH, a TaKXke
TJIIMHACTBIMH ~ TPYHTaMH  TBEpAOW M TOIyTBEpHOH
KOHCHCTEHIIMH I10CIIE OTTAUBAHUS
I Cpennecxumaemoe OcHoBaHwUs, CJIO’KEHHBIE TJIMHACTBIMA TPYHTaMHU
0,05<6<0,1 TYrOIUIACTUYHOM M MSTKOIUIACTUYHON KOHCHCTEHLUH, a
TaKKe MEeCYaHbIMU MM KPYITHOOOJIOMOYHBIMH TPYHTAMH MIPU
HaJIMYMK BKJIIOYEHUH NPOCIIOEB MM JIMH3 JIbJIa
Il CupHOC)KHMaeMoe (cmaboe)  |OcHOBaHWA, CIIOKEHHBIC TJIMHUCTHIMA TpyHTaMH
0,1<6<0,4 TEKy4YeIUIACTHYHON W TeKydeHd KOHCHCTEHIMH, a TaKKe
MECYaHbIMH WJIM  KPYIMHOOOJOMOYHBIMH TPYHTaMH  C
BKJIFOUEHHEM TPOCIIOEB WJIH JIMH3 JIbJId; MAPH C MOIIHOCTHIO
topda 10 1 M
v IIpocanouHoe VY4acTKy ¢ HAJIMYMEeM MOA3EMHOTO JIb/Ia; MapH C MOILIHOCTBIO
6>0,4 topda Gonee 1 m

JI1g TENIIOTEXHUYECKUX PAacu€TOB UCXOAHBIMH JTAHHBIMHU SIBJISIIOTCS:

- IpUBEJIEHHBIE TEMIIEPaTYyphl BO3yXa (TPpalychl) IO MeCSI[aM Ha €CTECTBEHHOM TOBEPXHOCTH,
IPUMBIKAOIEH K aBTOMOOMIIBHOM 10pore, Ha OCHOBHOM IIJIONIA IKE HACKIIU, HA OTKOCAX HACKIIH;

- K02 UIHEHTH! TemIonepeaadun (KKan/M? - 4ac - rpa) TexX ke TTOBEPXHOCTel, Ha KOTOPBIX
M3MEPSIINCH TEMIIEPATYPHI;

- XapaKTepUCTUKU TPYHTOB B OCHOBAaHUU HACHIIIN U CaMOU HACBIIH.
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Pesynbratamun pacuera sIBJIIE€TCS IPOTHO3UPOBAHUE TEMIIEPATYPHOT'O PEXUMa B HACBINH, IO
OCHOBaHUEM HAChIIIM U IPYHTaX Ha 3aJJaHHOM IUIOIIAN PSIIOM C HACBIIbIO.

Ha ocHOBaHuM pe3ynpTaToOB PacyeToB, U3MEHSAS I'€OMETPUIO HACHIMM (KPYTH3HY OTKOCOB),
KOHCTPYKILIMU BOJOOTBOJIOB, IPUMEHSIS TEIJIOU30JSLIMOHHBIE MaTepUaIIbl U TEPMOPETYIUPYIOLIUE
KOHCTPYKLIMM, MOXXHO IOJYYMTh KOHCTPYKLHMIO HAachblllM ABTOMOOWJIBHOH J0Oporu
BOJIOIIPOIIYCKHOTO COOPY)KEHMsI C PAcCUETHBIM TEMIEPATYPHBIM PEXKHUMOM, TIapaHTHUPYIOLIUM
JKCILTyaTallMOHHOE Ka4€CTBO BOJONPOIIYCKHOrO coopyxenus uz MI'C.

Pe3ynbTaThl pacueToB MCHONB3YIOTCS MPH MpoeKkTupoBanuu ocHoBanuid MI'T u ¢pyHnameHToB
OTr0JIOBKOB (TIpU pacueTe 0cal0K U Ha3HAYEHUH CTPOUTEIBHOIO MOABEMA).

6.6.1.5 Ha Beunomepaanbix rpyHTax MI'T paspemaercs npuMeHATh, KaK IPaBUII0, IPU TPYHTAX
I v B OTAEIBHBIX CiIy4asx IIPU HU3KOTEMIIEpAaTypHBIX IpyHTax Il kareropuu npocago4HOCTH IIPU
YCIIOBUH, YTO CyMMAapHas BEJIMUYMHA OCA/IKU TPYHTOB OCHOBAHUS B OTTASIBILIEM COCTOSIHUM MOXKET
ObITh KOMIIEHCHUPOBaHA BEJIMUYMHONW CTPOUTEIIEHOTO NOIbEMA.

6.6.1.6 Ilpu BbIcOKOTEMIEpaTypHBIX rpyHTax Il kareropum mpocagoyHOCTH M BBICOKO- U
Hu3KkoreMieparypHbix rpyHrax III m IV kareropuii npocagouyHOCTH MO yCIOBUSAM JIbJUCTOCTH
TPYHTOB OCHOBAaHHS CIIEAYeT pa3padaTeiBaTh HHIUBUAYaJdbHBbIE MpoekTel MI'T ¢ yuetom
BEJIMYMHBI PACUETHON OCaJIKU U 0OOCHOBAHHEM NPHUHATHIX PEIICHUH TEXHUKO-I)KOHOMHYECKUMHU
pacueramu. ['pyHTBI, UMEIOIIKE TEMIIEPAaTypy Ha TIIyOMHE HYJEBBIX aMIUIUTYA (riyOuHa, Ha
KOTOPOH TemIepaTypa BE4HOMEP3JI0ro IpyHTa B TEUEHHUE T'0/la OCTAETCS MOCTOSHHON) MUHYC 1
°C u BblIlIE, OTHOCSITCS K BBICOKOTEMIIEpATypHBIM, HIKE MUHYC 1 °C - K HU3KOTEMIIEPATYPHBIM.

6.6.1.7 BO3MOXXHOCTb aKTHUBU3aLUU MPOTAaMBAaHUS BEUYHOM MEP3JIOTHI B PallOHE OIrOJIOBKOB
MI'T MOXeT CyIIeCTBEHHO pPa3jM4aThbCs B 3aBUCMMOCTH OT MOIIHOCTH CHEXXHOI'O IOKPOBA H
UHTCHCUBHOCTH CHETOIlepeHOca B KOHKPETHOW KIMMAaTUYeCKOH 30HE, 4YTO HEO0OXOIMMO
YUUTBIBAaTh B TEIJIOTEXHUUECKUX pacuerax. J[aHHbIe 10 BEIMYMHE CHEXHOIO IIOKPOBA U CKOPOCTHU
BeTpa cinenyer onpeaensatb no CHull 23-01-99 «CrpoutenbHas KIUMATOJIOTUS» M JIaHHBIM
MECTHBIX METEOCTaHLIUMN.

6.6.1.8 Ha cnabbIx mocie oTTauBaHMs IPyHTaX 1eIeco00pa3HO MPOU3BOAUTh 3aMEHY I'PYHTA,
B TOM YHCJIE C YCTPOMCTBOM MOJYLIKH, ApMUPOBAHHON 00BEMHON T€OpelIeTKOM, - MEMOpaHbl B
o0oiiMe u3 reotekcTuiisd. TonmHa MeMOpaHbl IPUHUMAETCS IO PACUETYy.

6.6.1.9 Bopomnpomnyckuele coopyxenuss u3 MI'C npoexkTupyroTcsi, Kak MpaBUIIO0, UCXOAS U3
YCIIOBUSI HAUMEHBILETO HAPYIIEHHs €CTECTBEHHOI'O COCTOSIHUS MEP3JIBIX TPYHTOB.

Bo Bcex cmydasix, korma 3To Bo3MoxHO, MI'T nomkHBI yKIaAbBIBaThCS B TEJIO HACHIMHU 0€3
YCTPOMCTBA KOTJIOBAaHOB B Mep3iibix rpyHTax. CienyeT, Kak MpaBuilo, u30eraTb ycTpoiicTBa
MPUEMHBIX KOJIOALEB, INyOOKUX OETOHHBIX, JKE€JI€300€TOHHBIX U JAPYTUX SKPAHOB, Pa3IMYHbIX
BPE30K B MEP3JIbIE TPYHTHI.

TpyObl Ha KOcoropax INpu HaJIUYMM BEYHOMEP3JBIX TPYHTOB CJIEAYET NMPOEKTHUPOBAThH IO
WMHAVBHUAYAJIbHOMY pacueTy BO3MOXHOMU AeTpatallii MEP3JIOTHI.

6.6.1.10 Crpoutensubii noasem MI'T HasHauaoT wucxois W3 INIYOWHBI NPOTaUBaHUS
ocHoBaHnus (npunoxerue /).

ConpspxeHue JI0TKa TpyObl C pyciIOM MIPOEKTUPYIOT C YUETOM OCaJ0K KOHIIEBBIX YUaCTKOB.

6.6.1.11 I'pynToBas o6oiima Bokpyr MI'T, pacrosio)keHHBIX Ha BEUHOMEP3JIbIX U MyYHHUCTBIX
TPpyHTaX, yCTpaWBaeTcs B COOTBETCTBMM C IL.I. 5.5.1 m 5.5.2 3a uckiIroueHreM TpPUMEHEHHS
[JIMHUCTBIX TPYHTOB M MEP3JIOTHBIX IPYHTOB.

6.6.1.12 OronoBkn MI'T He3aBuCHMMO OT pa3Mmepa AHAMETPA, KaK MPABHIIO, IPUMEHSIOTCS
O6echyHIaMeHTHBIX THMOB. [Ipn HEOOXOIUMOCTH YBEIWYEHHS BOAONPOMYCKHOW CIOCOOHOCTH
COOPYKEHHSI PEKOMEHIYETCsl HCII0JIb30BaTh TPYOBl OOJIBIIEr0 OTBEPCTHS MJIM MHOT'OOYKOBBIE
TPYOBI.

6.6.1.13 [IpoTuBOGMILTPAIIIOHHBIE SKPAHBI IPU BCEX IPYHTaX OCHOBAHMSI CIIEAYET IPUMEHSTh
U3 TJIMHOIIE0CHOYHOM MM IEMEHTHO-TPYHTOBOM CMECH ITyOMHOM, paBHOM TOJIIMHE MOAYILIKH.

6.6.1.14 B kauyecTBe JOTOJHUTEIBHBIX MEPONPHUATHA IO TOBBIIICHAIO TPOYHOCTH U
YCTOMYMBOCTH OCHOBAaHMSA TpyObl M TPWIETAIONIMX YYAaCTKOB HACHIIM B pailoHax ¢
BBICOKOTEMIIEPATYPHBIMH BEUHO-MEP3IBIMUA IPYHTAMH PEKOMEHIYETCSI YCTPauBaTh:
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- Ha OTKOCaxX HACBINH - KAMEHHYIO HaOpOCKy ToamuHoM 1 - 1,5 M Ha ayiMHe, paBHOM BBICOTE
HACBINK, HO HE MEHEE YEThIPEX TUAMETPOB TPYObI B KAKYIO CTOPOHY HACKITIU OT OCH TPYOBI (715
MHOTOOYKOBBIX TPYO - OT OCH KpaiHETr0 04YKa) Ha BBICOTY HE MeHee | M HaJl BepXoM TpyOsI (1100
JI0 BE€pXa HACHIMN);

- TEIUIOU30JIUPYIOIIKE TPOCIONKH U3 MEHOIIACTa M0/ KOHIIEBBIMH Y4acTKaMu TpyoO;

- KOMITJICKCHOE MTPUMEHEHHE KaMEHHON HAOPOCKH U TIEHOIIIACTA.

6.6.1.15 B ycnoBusx 00ibIION CHETO3aHOCHUMOCTH JIJIsl PEOTBPAILICHUSI TTOTIaIaHKs CHETa B
TpyOy HE0OX0MMO 000PYLOBaTh KOHIIB TPYO MHBEHTAPHBIMU KpbIKamu. [Ipu HeoOXoaumMocTH
COXpaHEHMs]  BEYHOM  Mep3JOThl  PEKOMEHIYyeTCs  MpeAycMaTpuBaTb  IPUMEHEHUE
BEHTUJISIIIMOHHBIX TPYO, KOHIBI KOTOPBIX BRIBOJSTCS 32 MPEACIbI CHEXKHBIX OTIOXKEHUH, U JPYTUX
YCTPOMCTB, 00ecreYrBaIONIMX OTBO/I TeIlJIa U3 TPYObl B 3UMHEE BpEMSI.

6.6.1.16 Ha ydacTkax c BBICOKOTEMIICPATypHOU MEP3JIOTOW BO HM30EKaHWE WHTEHCUBHOTO
MPOTAauBaHUsl MeEp3JOThl Mo orojoBkamMd MI'T npu HOATBEpKACHUM TEIUIOTEXHUYECKUMU
pacyeTaMu MOKET OBITh MCIOJB30BaHA YKJIaJIKa TETUIOM30JIMPYIOIIETo CI0s U3 MeHOoIUIacTa 1Jis
YMEHbILIEHUsI 00beMa BBIPE3KH IPyHTA.

6.6.1.17 Ha TeppuTopusix cO 3HAYHUTEIHHONW OOBOJHEHHOCTHIO B TEIUIBIA TEPUOa TOJa,
WHTCHCUBHOW CHETO-BETPOBOM ACSITENFHOCTHIO 3UMOM, MPUBOAAIIEH K (OPMUPOBAHUIO CHEKHBIX
3aHOCOB, U CIUIOIIHOM BEYHOM MEP3JI0TOM, CI0KEHHON C MOBEPXHOCTU OCATOYHBIMU MOPOJIAMH,
B pa3HOM CTEMEHU HACBIIIEHHBIMH JIbJIOM (II-0B SIMaj) B KOHCTPYKIIHIO BOJONPOITYCKHBIX TPYO U3
MI'C noiKHBI BXOJIUTH AJIEMEHTHI, MO3BOJISIONIME COXPAHUTh TEMIIEPATYpPHBIM pEXUM U
MPEIOTBPATUTH PACTEIUICHUE BEYHOMEP3IIBIX IPYHTOB, SBJISIOIIEECs MOCIEACTBIEM 00pa3oBaHus
CHEXKHBIX CKOIUICHHH y orojIoBKOB MI'T. OOBOTHEHHOCTh TEPPUTOPHUH TAKIKE SBJISICTCS OJTHOM U3
OPUYMH pacTeIyIeHUs TPYHTOB M oOpa3oBaHHs TepMmokapcTa. Ilpu mpoexkTupoBaHUU
BOJIOIIPONYCKHBIX coopyxkeHuit u3 MI'C B Takux KIMMAaTHYECKUMX 30HAX HEOOXO0IUMO
PEyCMOTPETh OJIHOBPEMEHHOE ITPOSKTUPOBAHUE MEPOIIPUATHI 10 00s13aTeIbHOMY BOJIOOTBOAY
Ha TEPPUTOPHH, PUMBIKAIOIIEH K BOJAOIPOIYCKHOMY COOPY>KEHHIO.

6.6.2. Ha 600omokax c nHaneoeodpazosanuem

6.6.2.1 IIpu mpoeKTUPOBaHUU BOJIOTIPOITYCKHBIX COOPYKEHHI Ha aBTOMOOMIIBHBIX JOPOrax Ha
Iepexoax MajblX U CPEAHUX BOJOTOKOB, UMEIOIIUX B OCEHHE-3UMHMI IIEPHOJI F0/1a TEMIIEPATYPY
Boibl 10,2 °C u HUXKe, He0OOXOMMO MTPOBOAUTH MPOTHO3UpOBaHUe Hajenell. IIporno3upoBanue
HaJle/1ey 3aKIIF0YaeTCs B YCTAHOBJICHUN KaUYECTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTHUK:

- U3MEHEHUH HAJIEHOTO MPOoLecca B MECTax JACHCTBYIOLIUX HAJIEAEH;

- BEPOSITHOCTH BO3HUKHOBEHMSI HCKYCCTBEHHBIX HaJIeIeH IPU CTPOUTEIHCTBE aBTOMOOUIILHOM
JIOPOTY U BOJOIIPOITYCKHOI'O COOPYKEHUS;

- CTENICHU BO3/ICUCTBUS Hajle/lel Ha MPOEKTUPYEMble OOBEKTHI.

6.6.2.2 Ha nepexomax CpeAHMX M MalbIX BOJOTOKOB C IPHUPOJHBIMHM HAJEASIMH B IIENAX
CBOOOJHOIO MPOITYCKa MOCIEAHUX CIEAYET paccMaTpUBaTh BapUaHThl C YBEIUUYEHHUEM BBICOTHI
HACBIIHU U OTBEPCTUS BOJOIPOIIYCKHOTO COOPYKEHHUS.

6.6.2.3 Ilpu Hanmeasx, BEICOTa KOTOPBIX He Oosee 1,0 M, MOXKHO HMCIOIB30BaTh MHOTOOYKOBBIE
MI'T co ctyneH4arbiM pacnosioxeHueM oukoB. B Takux MI'T yacte 04koB (OOBIYHO OJHO)
pacrosiaraeTcsi B ypOBHE MEKEHHBIX BOJ, a OCTaJbHbIE MOJHATHI Ha HEKOTOPYIO BBICOTY,
Ha3HAa4aeMYI B 3aBHCHMOCTH OT YPOBHEW IPOTHO3MPYEMOW HaJleAW M MEXEHHBIX BOI. [lpm
00pa30BaHUM HAJIEAN BEPXHHE OYKU OCTAIOTCS CBOOOIHBIMU, OOECTIeUrBast MPOIYCK IMaBOAKOBBIX
BoA. Hambonee OnaronpusTHBIMU YyCIOBHSIMH JUIsl mocTpoiiku Takux MIT sBastorces
pacruiacTaHHbIE JIOTa, T7Ie OOBIYHO JJaXKe CPEHHUE HaJleIn UMEIOT BBICOTY MeHee 1 M.

6.6.2.4 JIns npegoxpaHeHus: BOAOIMPOINYCKHBIX coopyxkeHuil u3 MI'C u rpyHTOBON 000MMBI
Bokpyr MIT ot Bo3aeiicTBuil Haneneld HEOOXOAMMO TPOEKTUPOBATH BOJIOMPOMYCKHOE
COOPY’KEHHE COBMECTHO C TPOTHUBOHAIETHBIMU MEPOIIPUATUSIMH.

Boponponyckueie MI'T Ha BomoTOKax ¢ HaleAsMH, KOTOpble TpeOYyIOT yCTpoiicTBa
CIIEMAJIBHBIX POTUBOHAIEIHBIX KOHCTPYKIUN U MEPONPUATUI, IPOEKTUPYIOTCS B TOM ClIydae,



KOrla €CTh BO3MOXXHOCTh IIPOBOAMTH IEPHUOJUYECKHE OSKCIUIyaTallUOHHbIE paboOThl IO
COJICPKAHUIO ITUX KOHCTPYKIIHHA B paboyeM COCTOSIHUU.

[IpoTuBOHANIEIHBIE MEPOINPUSATUS U YCTPOMCTBA HEOOXOJMMO Ha3HAyaTh C Y4ETOM
TeHETUYECKOr0 TUIA Hajenu, NeOuTa M TeMIepaTypbl BOJAbl UCTOYHUKA, MHUTAIOUIETO HAJEIb,
penbeda U MHKEHEPHO-TEOJIOTMUECKUX YCIOBHI B Ipeleiax HajJelIHOIo ydacTKa, a TakXke B
YBSI3KE C KOMILJIEKCOM ITPOEKTHBIX PEIICHUH 10 KOHCTPYKLHUH BOJOIPOIIYCKHOTO COOPYKEHUSI.

6.6.2.5 Ha BOZONPOMYCKHBIX COOPYKEHHSIX C IOCTOSHHBIM BOJIOTOKOM PEKOMEHIYETCS
paccMaTpuBaTh BapUAHTHl NPUMEHEHHUs OE3HaJEeIHOro TMPOIyCKa BOAOTOKA, CBOOOIHOTO
MpoIycKa HalleIn WM yJep>KaHue HaJle B MECTax, IJie OHa He MPEeJCTaBiIseT ONacHOCTH s
BOJIOIIPOITYCKHOT'O COOPY’KEHHUS.

be3naneaHslii MpomycKk BOJOTOKAa MOKHO IPEAYCMOTPETh MOCPEACTBOM COCPEIOTOUYCHHS
[IOTOKA U CO3JaHMsI €My ONTUMAJIBHOTO TEIJIOBOIO PEKMMa B 3UMHEE BpEMs Ha IIOJXO0JaX U B
npenenax BOJONPOMYCKHOro coopyxeHus. [[ns sroro TpedyeTcss pacducrka, CIpsIMICHHE U
YIIyOJIeHHe pycia, yCTPOMCTBO HOJy3ampys, IPUMEHEHHE CIIEUUATIBHBIX JIOTKOB - OTKPBITHIX,
3aKpBITHIX, YTEIUIEHHBIX. [Ipy HAUYUK pSAIOM ¢ aBTOMOOMIIBHON JOPOTON AJIEKTPUIECKUX CeTeit
Oe3HaNeHbI MPOMYCK MOXHO OCYLIECTBUTb, MPEIYCMOTPEB MOJOrPEB BOJbI M TasHHUE JIbJa
MyTeM MPUMEHEHHUS FIEKTPOTEPMUUYECKUX CIIOCOOOB MPEAOTBpAIllCHUs HAIEIeH.

6.6.2.6 K MeponpusaTHsM U yCTPOMCTBAM, OIpa)/Jal0lUM BOJOINPOILYCKHOE YCTPOHCTBO,
OTHOCSITCSI: TPOTUBOHAJICAHBIC Bajbl, HAJEIHBIC I05iCa, MEP3JIOTHBIE TPYHTOBBIE TMOsCA,
IIPOTUBOHAJIEAHBIE 3a00PBbI.

Jns  mpoeKTUpOBaHHS — MPOTUBOHANETHBIX  MEPONPUATHH  MOXKHO  HCIIOJIb30BaTh
«MeroMyecKue ykazaHus 10 NPOEKTUPOBAHUIO IPOTUBOHAIEIHBIX MEPOIPUITUNA U YCTPOUCTBY
MunTtpancctpos 1985 r.

6.6.3. Ha cnabdwix ocnosanusx

6.6.3.1 Ilpu ycTpoiicTBe BOJOMPOITYCKHOTO COOPYKEHHS Ha CTA00M OCHOBAaHUU MCIIOJIb3YETCS
METO/l 3aMEHbl c1a0oro OCHOBaHUS. 3aMEHy CllefyeT MPOU3BOAMTH JPEHUPYIOLIUM TPYHTOM.
Ecnu KpymHOCTh 4acTHI] IPEHUPYIOMIETO TPYHTA YAOBIETBOpseT TpeboBaHusM 1. 5.5.1 n 5.5.2,
To MI'T yknanelBaeTcsi HENOCPEACTBEHHO Ha HOBBIM TpyHT. I'myOMHa 3aMeHseMOro rpyHra
OTIpEeINAETCS PACYETOM OCAJIKHU TPYOHI.

6.6.3.2 IIpu HEOOXOIUMOCTH 3aMEHBbI €1a00ro TPyHTa B OCHOBAHUHM Ha OOJIBIIYIO TIYyOHHY
1e1ec000pa3HO YMEHbIIaTh 00BEM 3aMEHSEMOr0o IpyHTa C MOMOIIbIO YCTPOIiCTBa MEMOpPaHbI U3
00BEMHOM reopeIeTKH, 3a0IHseMOil IeOHeM UM MTeCYaHO-TPAaBUITHON CMECHIO.

6.6.3.3 lonyckaercs ycrpoiictBo MI'T Ha HCKYCCTBEHHBIX OCHOBAHHUSAX, COOPYKAEMBIX B BUIE
MeMOpaH u3 O0O0BEeMHON TeopemeTkh B 000iiMe W3 TreoTeKcTwias. MeMOpaHbl MOTYT
paccunThIBaThCS Kak IIaBaronias miaTtdopMa U Kak miatdopma Ha noje OypoHaOUBHBIX CBail.
PacdeTsl criegyeT BBIONHATh METOJaMU KOHEUHBIX YJIEMEHTOB.

6.6.4. B 30Hax ¢ u3061mouHoi 61aHCHOCMbIO

6.6.4.1 BoJompomyckHOe COOpYXKEHHE HEeOOXOIUMO MPOEKTHPOBATH COBMECTHO C
MEpPONPUATHSIMHA TI0 OTBOAY BOJABI OT CTPOWUTENHHOW TIUIOMAJAKA B COOTBETCTBHUH C
n.m. 6.3.1-6.3.3.

6.6.4.2 B mectax ¢ MECTHbIMH MOHMXEHUSIMH (YrJIyOJE€HUSIMHU), 3alIOJIHEHHBIMH BOJIOW H
HaXOJALIMMHUCS B HEMOCPEICTBEHHOH OnM30CcTH OT 30HBI mpoektupyemoit MI'T, Heobxoamumo
npeaycMaTpUBaTh 3aI0THEHUE TIOHM)KEHUI MECTHBIM TNTMHUCTBIM TPYHTOM, 0(hOPMIISISI €TO B BUJIE
6epmbl BoicoTol 0,2 - 0,3 M HaJl ypOBHEM €CTECTBEHHOW MOBEPXHOCTH C MOMEPEYHBIM YKIOHOM
ot Bepxa otceinku 0,02 - 0,04 B cTOpoHY pyciia BOJAOTOKA.

6.6.4.3 OTKOC HaChINM HaJl TPYHTOBOW 000HMOI MpOBEPsIeTCS HA MECTHYIO YCTOWYMBOCTD, IPU
HEOOXOJMMOCTH €r0 YIOJKUBAHHS MPOBOIUTCS TEXHHKO-d)KOHOMHUYECKHI aHAM3 BapUaHTa
ymirHenuss MI'T unu apMupoOBaHuUs HACBIIN.

6.6.4.4 Ilpu BbicoTe HachIMK HaJ TpyOoii Oosiee 12 M HACKINB B Mpeesiax MUPUHBI TPYHTOBOM
000#iMbI 1 10 10 M B KaX/1yI0 CTOPOHY OT I'PYHTOBOM 000MMBI JOJDKHA apMUPOBAThCA.
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6.7 I'unpaBaundeckue pacuersl. O0uIMe MOJI0KEHNS

6.7.1 Ocobennoctn koHcTpyKmu MI'T u mpenmnonaraemblie YCIoBHUS €€ pabOThl KaKk THOKOM
TpyObl HE TMO3BOJIAIOT OOECIEYUTh T€PMETUYHOCTH CTHIKOB, TaK Kak HE MpPeayCcMaTpHBAET
YCTPOMCTBO yHIaMEHTa. DTO SABISETCS MPENATCTBUEM B O0ECIIEUEHUN YCTOMUNBOTO HAIIOPHOTO
WIN TIOJIYHAIIOPHOTO PEeXHMa NMPOTEKAaHUS BOJHOTO MOTOKA C PACYETHBIM M MaKCUMAaJbHBIM
pacxonoMm. I[loatomy Ha mnocrosHHbIX npoporax MIT mnpoektupyercs ¢ o00s3aTeabHBIM
oOecrieyeHreM pabOThl B OE3HAITOPHOM PEXKHME.

Pa6ora MI'T B HanmopHOM WM MOJYHAIOPHOM PEXKUME JIOMYCKAETCS TOJIBKO Ha BPEMEHHBIX
noporax mpu cooOmoneHun tpedoBanuii CHull 2.05.03-84* m. 1.14, KOTOpPBIM OTOBOpEHBI
TpeOOBaHUS:

- IPEIYCMOTPETH MOJ] OrOJIOBKAMHU MPOTUBOPHIBTPATMOHHBIC SKPAHBL;

- o0ecneuuTh BOJIOHEMPOHHUIIAEMOCTh IIBOB MEXAY TOpPLIAMU 3BEHBEB U CEKIMSIMHU
byHIaMeHTOB;

- obecreynTh YCTOWYMBOCTD BMEIIAIOIIEH TpyOy HACKIK IPOTUB HANopa U (PHIIbTPALUH;

- IpeyCMaTPUBATh CIIEIIHATIbHBIC BXOJIHBIE OTOJIOBKH;

- TApaHTUPOBATH HAIC)KHOCTh KOHCTPYKIIMU U YKPEIUJICHHsI pyCl Ha BXO/I€ U BBIXOJIE.

6.7.2 MI'T ominyaroTcsi OT TEXHUYECKM TJAAKUX TpYyO CYyILIECTBEHHO OoJblIei
niepoxoBaTocThio. Cpeanee 3HaueHue kod3dduimenta mepoxoaroctu n = 0,025 - 0,03 nns Tpy0
nuametpom 110 3,0 M, rae npumensiercs rodp pazmepom 1o 152,4x50,8 mm. s Tpyd quamerpom
6osee 3,0 M U IpPUMEHEHUU OOJIBLIIUX pa3MepoB rodp KOIPPUIHMEHT MIEPOXOBATOCTH MOXKET
nocturath 0,04 u gaxxe Oosiee. DTO MPUBOIUT K HEOOXOAUMOCTH yBesnnueHus ykioHoB MI'T no
CPaBHEHHMIO C TIAJKUMU TpyOamu. 3HaueHHE KPUTHUECKUX YKIIOHOB B TO(PUPOBAHHBIX Tpydax
nmocruraer 0,02 - 0,03.

6.7.3 Jlnsa obecrieyeHuss MAaKCUMAJILHOT'O MCIIOJIb30BaHUS BOJIONIPOITYCKHOM criocooHocTH MI'T
JOJDKHO o0ecrieunBaThesi COONIOIeHHEe TpeOOBaHUS O TIPEBBINICHWH YKJIOHA TpPyObl Han
KPUTHYECKUM YKIOHOM (ir > ik) 1 ykioHsl MI'T nosmkael ObiTh Goee 0,02 - 0,03 u skenaTensHo
e menee 0,01.

6.7.4 Jlna rapaHTUU cOXpaHEeHHs] OE3HANOPHOrO peXHUMa MPOTEKaHWsS IMOTOKa B TpyoOe
pacueraMu JOJHKHO ObITh 00ECIIeUeHO HAJIMYKE 3a30pa MEX/1y TOBEPXHOCTHIO MOTOKA U LIEJNIBITH
cBojia B TpyOe auamerpom 10 3,0 M He MeHee 1/4 oTBepcTus TpyObl, a B TpyOax AuaMeTpom boee
3,0 M - "He menee 0,75 M.

PexoMenaanuu mo rufpaBIudecKiM pacueTaM MpUBEIEHBI B MPHIIokeHnu E.

7. TIPABUJIA ITIPOU3BOIACTBA U IPUEMKHU PABOT

7.1. O01mue moJioKeHus

7.1.1 CrpoutenbHO-MOHTaXxHbIe pabOTHI 0 coopyxkeHnto MI'T HOmKHBI MPOU3BOAUTHCS 10
YTBEP)KJICHHOMY MPOEKTY IpPOU3BOJACTBA PabOT, COCTABIEHHOMY HA OCHOBAaHHMU pPabOUYMX
yepTekell Ha Bce pabOoThI 10 BO3BEIECHUIO COOPYKEHHUS.

Coopyxenne MI'T 1npu OTCYTCTBMM TPYHTOYIUIOTHSIOIIMX MAllMH M PYYHBIX
MEXaHU3UPOBAHHBIX TPAaMOOBOK HE JOIMYCKAETCs.

7.1.2 Coopyxenne MI'T npu oTpumarenbHONH TeMIepaType BO3AyXa, a TaKXKe IpH
MOJIOKUTENBHOM TEMIEpAType BO3AyXa W HAJIWYUMA BEYHOMEP3JBIX TPYHTOB JIOJKHO
IPOM3BOJIUTHCS B KpaTyailne CpoKd Oe3 mepepbiBa B BBINOJHEHUH CICTYIOIIMX OTACIBHBIX
OCHOBHBIX OIlepalyii 1 Bcex paboT B 1IEJIOM:

- PBITHE KOTJIOBAHA;

- OTCBINKA [TOAYIIKH HA MTOJIHYIO €€ BBICOTY;

- MOHTaX ¥ yCTaHOBKa CMOHTHpoBaHHOM MI'T;

- YCTPOMCTBO TPYHTOBOI 000KMBI (ITPU3MBI) A0 YPOBHS TOPU30HTAIBHOIO IUAMETPA.

ITpu nocrpoitke MI'T Ha BEeUHOMEP3IIBIX IPYHTAX, KPOME TOT'O, CIEAYET:

- BBIMIOJIHATH PabOThI [0 COOPYKEHUIO TPYObI M HACHIIM OKOJIO HEE M0 BO3MOKHOCTH B KOHIIE
3UMBI WJIM BECHOM:
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- Ha BpeMsl CTPOUTENILCTBA 00ECHeUNTh OECIIPENATCTBEHHBIN OTBOJI HOBEPXHOCTHBIX BOJ;

- HE JI0NyCKaTh YHUYTOKEHHSI MOXOPACTUTENBHOIO IOKPOBA;

- HE JIOIIyCKaTh MPOE3a TPAHCIIOPTA U CTPOUTEIBHBIX MAIMH BHE IOIBE3IHBIX 1OPOT;

- yCTpauBaTh NoAbe3AHbIe 1oporu K MI'T myTem nmoachInky rpyHTa TONIIUHON B 3aBUCUMOCTH
OT Harpy3kH OT TPAaHCIIOPTHBIX U CTPOUTEIIBHBIX MaIllMH, HO He MeHee 0,5 M;

- B IIPOEKTE JJOJKHBI OBITH IPEYCMOTPEHBI MEPOTIPUSATHS, HE JTOIYCKAIOIINE CKOIICHHUS BOJIBI
BOIM3M orojioBkoB MI'T Bo BpeMst 3KCIUTyaTaluu.

7.1.3 Tlpu npuemKe MOCTPOEHHOTO COOPYXEHHS MODKHA OBITh MPEAbSBICHA CIEAYIOIIas
JOKyMeHTauus: 4eprexu MI'T, Ha KOTOpble HAHECEHBI COIVIACOBAHHBIC W3MECHEHHS; AKTBI
OCBMJIETEIbCTBOBAHNUSA M AaKThl NPOMEXYTOYHOW IPUEMKHU OTBETCTBEHHBIX KOHCTPYKIHUH U
CKpPBITBIX paboT (ycTpOHCTBO OCHOBaHUN, MOHTaK KOHCTPYKLIUH, YCTPOWCTBO JIOMOJIHUTEIBHOTO
3aIMTHOTO MTOKPBITHS U JIOTKOB, TpyHTOBas oOckInka (00oitma) MI'T); akT ocBUIETEILCTBOBAHUS
MI'T B nies1oM; MacnopT Ha MOCTABJICHHBIE CTPOUTEIIBHBIE CTAIbHBIE KOHCTPYKIIMH; TOKYMEHTHI O
COIIACOBAHUU JIOMYIIEHHBIX IPU CTPOUTEIBCTBE OTCTYIIEHUIM OT IPOEKTA; CBOJHAs BEIOMOCTh
YKa3aHHBIX JOKYMEHTOB.

7.1.4 KonTposp kKadecTBa M TpUEMKa pabOT OIHKHBI OOECIeYrBaTh: BBICOKOE KadeCTBO
BBINOJIHAEMBIX pabOT U IOJIHOE COOTBETCTBUE HUX YTBEP)KIECHHOMY IPOEKTY M JEHCTBYIOILUM
HOPMAaTUBHBIM JIOKYMEHTAaM; COOTBETCTBHE KayecTBa MaTepUaIOB U KOHCTPYKIUN TpeOOBaHUSAM
YTBEPKACHHOIO IPOEKTAa M TIOCYAAPCTBEHHBIX CTAaHAAPTOB; CBOEBPEMEHHOE OCYLIECTBIICHHE
IPOMEKYTOYHOW MPUEMKH BBITIOJIHEHHBIX paOOT M MPaBUIIbHOE 0(OPMIICHHE COOTBETCTBYIOIIEH
IIPOU3BOJCTBEHHO-TEXHUYECKOW JOKYMEHTALMH.

Jlo npueMKH CKpBITBIX pabOT M OTBETCTBEHHBIX KOHCTPYKLUH 3amperniaercs MpOU3BOAUTH
nocienyoume padoTsl (Hanpumep, ycraHoBky MI'T Ha HENPUHATYIO IPYHTOBYIO HOIYLIKY HIIU
3aCHINKY TPYOBI C HEIPUHATHIM JOTTOJTHUTEIBHBIM 3aIIUTHBIM ITOKPBITHEM ).

7.2. TpaHCTIOPTHPOBAHHUE 3JIEMEHTOB U KOHCTpYKuuii MII

7.2.1 MeTamsIOKOHCTPYKIIMU C 3aBOJA Ha IIPUTPACCOBOE NPOM3BOACTBEHHOE IPEANPUATHE
(MOMroH) ciIeyeT MO0 BO3MOYKHOCTHU JOCTaBIATh 0€3 IPOMEXYTOUHBIX MEPETPY30K.

Ha nonuronax OKHBI ObITh OPraHU30BAaHbI IUIOINAAKHU JUIS CKJIAJMPOBAHUS 3JEMEHTOB,
coopku cekruit MI'T, ycTpolicTBa JOTKOB U JOTIOTHUTEIHHOTO 3AIIUTHOTO MOKPBITHS, C KOTOPBIX
KOHCTPYKLMH JOCTaBJISIFOT HA CTPOUTENBHBIE IIOMAIKH.

Ha nepeBo3ky cekuuii TeM WM UHBIM TPAHCIIOPTOM COCTABIISIETCS IIPOEKT.

7.2.2 IlpuTtpaccoBble MPOU3BOJCTBEHHbIE MPEANPUATHS, HA KOTOPHIX MPOU3BOAMUTCSA cOOpKa
cekuun MI'T, cneayer pasmeniate U3 pacyera JOCTaBKM aBTOTPAHCIOPTOM WJIHM TPAKTOPAMM Ha
00BEKTHI TOTOBBIX CEKLINH, YKOMIUIEKTOBAaHHBIX JIEMEHTAMH KpPeIexa.

7.2.3 Ilpu mnepeBo3KE METANIOKOHCTPYKIMI HEO0OXOIUMO NPHUHUMATh MeEpbl MPOTHUB
HOBPEXJCHUS OCHOBHOTO M JOMOJHHUTEIBHOTO IOKPBITHH, NpenoTBpalleHus JedopMaiuu
AJIEMEHTOB.

Ilorpy3ky u pasrpy3ky O3JIEMEHTOB KOHCTPYKLIMM M IIAKETOB CJIEAYET IIPOU3BOAUTH C
IIPUMEHEHNEM CIIEIIMAIBHBIX CTPOII U TpaBepc. [loabeM 371eMEHTOB WM MTAKETOB CO CTPOIOBKOM
3a OTBEPCTUSA 3aIPEIACTCS.

3anperiaercss cOpacbiBaTh 3JE€MEHTHI WM MakeThl U3 HUX U cekuuu MI'T ¢ TpaHcmopTHBIX
CPEJICTB.

3BeHbs TpyO quametrpom 10 3,0 M pasperiaercs nepekaTbiBaTh 0 TOPU3OHTATBHON MIIOIIAJIKE.

7.2.4 Ilpu norpy3ke Ha K€JIE€3HOIOPOKHBIN COCTaB HOPMAJIbHOM KOJIEM U PA3rpy3Ke C HEro
MAKeTOB 3JIeMEHTOB U ceKuil MI'T HOKHBI BBIMONHITHCS TpeOoBaHUsI « TeXHUUYECKUX YCIOBUN
NIOTPY3KH U KperieHus rpy3oB», M.: «Tpancniopm», 1990.

7.2.5 CxyamupoBaHue MaKeTOB TOQPUPOBAHHBIX AJIEMEHTOB JOJIKHO 00ecredynBaTh ya00CTBO
CTPOIIOBKU M OCMOTpa UX. [TakeTsl 37IeMEHTOB ClIeAyeT YKJIaJbIBaTh BEPTHKAIBLHO (Ha pedpo) B
mradens ¢ MPUMEHEHUEM JEepPEeBSIHHBIX MTPOKIIAI0K; B IITA0Eb YKIIAAbIBaTh HE O0JIee TpeX psIoB
MIAKETOB.



3amknyThie cekiiuu MI'T auameTpoMm 10 3 M clieayeT yKIaasBaTh MO BHICOTE HE 00Jiee ueM B
TPH psiia HAa JE€PEBSHHbBIE TTOJIKIA/IKH.

7.2.6 I1akeThl 3JIEMEHTOB B JKEJI€3HOJOPOKHBIN MOJIBUKHON COCTaB CJIEAYyET yCTaHABIMBATh B
BEPTHKAIBHOM TIOJIOKEHUU (Ha pedpo) He Ooliee 4yeM B JBa psja, NMPUMEHSS HEOOXOIMMOe
KpEIJICHUE U TIPOKIIAJIKH U3 JOCOK.

[Tpu morpy3ke Ha GopToBble MamuHbl MakeTel MI'C HE0OX0IUMO pa3MelaTh B OJUH Psil,
yCTaHaBIIMBas UX Ha peOpo, MEX]y MaKeTaMU YKJIaIbIBaTh MPOKJIAAKH U3 IOCOK UK OpYyCheB.

Pasmenienue nakeroB MI'C Ha TpaHCIOPTHBIX CPEACTBAX JTOJDKHO MCKIIIOYATh BO3MOXKHOCTD
Heynpyrux aedopmanuii roppos, MOBPEKICHHUS 3aLUTHOIO MOKPBITUS 3JIEMEHTOB M CEKIUI
MI'T, a TakKe€ UX MOHTaXHbIX OTBEPCTHUH.

7.2.7 Tlorpy3ky cekuuii Ha aBTOMAIUIUHBI M PAa3TPy3Ky HUX CIEAYeT OCYIIECTBISTh
ABTOMOOWIBHBIM KpaHOM. CTPOIOBKY CEKIIUH HEOOXOAMMO MPOU3BOIUTH MCHHKOBBIM KAHATOM
WM TPOCOM C IPOKJIAJAKON U3 Ope3eHTa WK Jpyroro MaTepuania, UCKIIOUaoIIero BO3MOKHOCTb
MOBPEKICHHUS HUHKOBOIO U JIOMOJHUTEIBHOTO 3AIUTHOTO TOKPBITHUA.

7.2.8 Ilpu morpy3ke Ha TPAaHCHOPTHBIE CPEACTBA JIeMEHTOB U cekiuid MI'T ¢ HaHEeCeHHBIM
JIOTIOJTHATEILHBIM 3alIUTHBIM TOKPBITHEM HX CJENYET YKIaJbIBaTh Ha OIOpHBIE OpyChi C
OpuUOUTHIMM K HUM KTyTaMH JOPHUTA WU MPOKJIAJKAMH, MOKPBITBIMU pa3feluTeIbHbIMU
npociiokaMy napadhuHUPOBAHHON MM OUTYMUHUPOBAHHOM OyMary.

7.3. YCTpOiicTBO OCHOBAHUSA

7.3.1 Ha mNOCTOSIHHBIX BOJOTOKAaX CTPOMTEIHLCTBO HAYMHAIOT C pabOT MO COOPYKEHHUIO
BPEMEHHOI'0 pycia isi OTBOJAA BOJBI, NMPOBOJAMMBIX B COOTBETCTBHU C NPOEKTOM. Mexmy
MOCTOSTHHBIM U BPEMEHHBIM PyClIaMU yCTPauBaIOT BPEMEHHYIO 1aMOy U3 TIIMHUCTHIX TPYHTOB.

7.3.2 Jlns ocylieHHsl CTPOUTEIbHOMN IJIOUIA/IKK Ha BPEMSI COOPYKEHHSI OCHOBAHHUS M MOHTa)Xa
MI'T npoBouar paboTel B cooTBercTBHM ¢ M. 6.3.1 - 6.3.3. /[ oTBOJa MOBEPXHOCTHBIX U
TPYHTOBBIX BOJ UCITOJIB3YIOTCS APEHAXH OTKPBITOTO THIIA - KaHABBI U JIOTKU. BBIOOp Tpacchl u
MPOEKTUPOBAHUE MPOJOIBLHOTO MPOQUIA KaHAaBbl M JIOTKOB OIPENEISIOTCS MECTHBIMU
YCIOBUSIMHU.

7.3.3 Jlns ocyiieHus TUIOMIAIKU MOTYT OBITh COOPY)KEHBI JIpeHaKHbIE Mpope3u. J{peHakHbIe
npope3n A(PPEeKTUBHBI TPH OCYIIEHUH TPYHTOB, OOJANAIOMIMX OTHOCUTEIHLHO BBICOKOU
BOJONPOHUIIAEMOCThI0. [IHO mpope3u ciemyeT ycTpamBaThb M3 BOJOHENPOHUIIAEMOIO TIPyHTa
cioem 0,15 - 0,25 M ¢ BTpambOoBBIBaHMEM B Hero mieOHs. [Ipu pacueTHOM pacxoje BOJbI OoJiee
0,5 n/MUH B mpope3n PEKOMEHIYeTCs YKIAAbIBaTh IPEHaXXHbIe TPYObl ¢ MUHUMAIbHBIM
quameTpom 125 mm.

Jns mepexBaTa TPYHTOBBIX BOJ, MOCTYMAIOIIMX C HAroOpHOW CTOPOHBI, HCIOJNb3YIOT
OTpa’kJatoINe TPEHAKU.

7.3.4 YCTpONCTBO €CTECTBEHHOIO OCHOBAaHMS, B TOM YMCII€ C 3aMEHOH TpyHTa, AOJKHO
BKJIFOYATh KOMILJIEKC pa0b0T, KOTOPBIA HEOOXOIUMO BBITIOTHSATH JIJIs1 00ecreueHrss pPaBHOMEPHOTO
YW HAJEKHOIO ONHUPAHUs KOHCTPYKIIMM Ha TPYHT, YIUIOTHEHHBI He MeHee yeM 10 0,95
MaKCUMaJIbHOW CTaHIapTHOW INIOTHOCTH.

[Ipu ycTpolicTBe necyaHoil MOAYIIKM HA €CTECTBEHHOM OCHOBAaHUU WJIM Ha MOJArOTOBIEHHOM
TPYHTOBOM OCHOBAHUWH (MPHU 3aMEHE TPYHTA) TPYHT MOAYIIKH TAKXKE MOJICKUT YIUIOTHEHUIO HE
MeHee yeM 710 0,95 makcuMallbHOM CTaHJapPTHOW MJIOTHOCTH.

Jns BomonponyckHbix coopyxkeHuit ¢ MI'T (kpyribix TpyO nuamerpom 6Gonee 3 M, TpyO
MOHIKEHHOW BBICOTHI, DJJUIMIICOBUIHBIX), KpOME 3aMEHbl TpPyHTa B OCHOBaHHUHU, MOKET
yCTpauBaThCs MeMOpaHa U3 OOBEMHOW TeOopemeTKH B 000WME W3 apMHPYIONIUX TOJOTHHII
reorekcTuis. Ha ckambHBIX M MOTYCKaIbHBIX OCHOBAaHHUSIX MEMOpPaHbI HE yCTPAUBAIOTCS.

7.3.5 PaboThI 110 MOATOTOBKE OCHOBAHMSI BKJIFOYAIOT:

- BBIPE3KY KOTJIOBaHA Ha TITyOWHY 3aMEeHbI KOHJAUIIMOHHBIM TPYHTOM;

- TPAHCIIOPTUPOBKY U YKJIAAKY KOHAUIIMOHHOTO TPYHTA U TPYHTA MOMYIIIKH;

- YIUIOTHEHME TpYHTa €CTECTBEHHOTO OCHOBaHMS M mnoxymwku nox MIT
TPYHTOYIUTOTHSIOIIUMH MaIlIMHAMH WJIA BUOPOKATKAMH;


http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i953617
http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i963948

- YCTPOMCTBA MOAYIIKU C IPUMEHEHUEM IKCKAaBaTOPOB MJIM HKCKAaBaTOPOB-TNIAHUPOBUIUKOB;

- Hapes3Ky Joxa TMojA TpyOy MpHCIOCOOICHHBIM JJsi 3TOM LEMM aBTOTpEeUsepoM,
000py/IOBaHHBIM CHEIHAIBHBIM MPO(UIBHBIM HOXOM, WM OyJIbJ03€pOM C aHaJOTHYHBIM
000py1I0BaHKEM OTBaJja.

7.3.6 I'pyHT NmOAYHIIKM OCHOBAHHUs CIEAYET OTCHINATh B KOTJIOBAH M YIUIOTHSTH CIIOSMH.
Kax i1t cioit Tonmuuoi He 6omee 0,5 M J0JKeH ObITh YIIOTHEH HE MEHEE YeM 3a JiBa IPOoXo0/1a
110 OJTHOMY CJIEAYy.

IIpu yniaoTHEeHUM IpyHTa MTHEBMOIIMHHBIMY KaTKaMHU TOJILIUHY CJIOs CIEAYET IPUHUMATh HE
6onee yem 0,3 M.

Ilocie yniaoTHEHMS MOMYLIKU CIIEAYET OTChUIaTh HYJIEBOW CJIOW IPYHTAa U YIUIOTHHUTBH €rO,
HCIIOJIb3Ysl T€ K€ MAILMHBI U Ty K€ TEXHOJIOTHUIO, YTO U MPU YCTPONCTBE NOMYIIKH.

Ecmu MI'T ycraHaBnMBaeTcss HENOCPEACTBEHHO HA IMOAYLIKY, TO IMOBEPXHOCTH IMOAYLIKH
npuaeTcs TpeOyeMblil CTPOUTEIbHBIN MOJbEM.

IIpaBUIBHOCTB CTPOUTENIBHOIO 10 {bEMA KOHTPOIMPYETCS HUBEIIMPOBKOW HE MEHEE YEM B TPEX
TOYKax: MOJi OChIO MyTH U KoHilamMu MI'T.

7.3.7 Ecnu IpoeKTOM NpPEeAyCMOTpPEHA OTCHINKA HYJIEBOTO CJIOS IPyHTa Ha IPEIBAPUTEIBHO
VILIOTHEHHOE OCHOBAaHUE, TO TOCJEIHEE B ’TOM CIydae JIOJKHO OBITh YIUIOTHEHO Ha IIUPUHY HE
MeHee 4 M B Kaxyto ctopony ot oc MI'T mist onHooukoBbix MI'T 1 He menee D - n + (n - 1)b +
4 nns MmHOroo4ykoBeIX MI'T 1o To# k€ TEXHOJIOTHH, YTO U ToAylika, rae D - nuamerp MI'T, n -
YHCJIO OYKOB, b - pacctosiHue mexay ocsimu MI'T.

7.3.8 Ilpu ycTpolicTBe OCHOBaHHs, KOTJIa B HEM HEoOXoauMa BbIpe3ka yioxa mojg MI'T, ee
ClieflyeT TPOHM3BOJIUTH AaBTOTPEHIEPOM, OOOpPYIOBAaHHBIM NPOPHIUPOBAHHBIM HOXOM WU
HauepHO OyNbI03epOM C TMOCIEAYIOMIeH OTIEIKOW BpPYYHYIO MO IMAOIOHY € pagnycoM
KPHBOJIMHEWHONW KpPOMKH, paBHbIM paguycy MIT mno cpennedr nuHuu rodpos (puc. 14).
OtknoneHue npo¢uis TPYHTOBOTO JIOXka OT I1a0JIOHA HE TOJKHO MPEBBIIATh 2 - 3 CM.

Puc. 14. Boipe3ka cpynmoeozo 103ca no uiaodiony:

1 - wmaonon; 2 - nooknaoka usz opycwves; 3 - Hynesou cioii; 4 - sepx nodywku

7.3.9 Ilocne ycranoBku MI'T B mpoekTHOE MOJI0KEHUE HA MPO(UIMPOBAHHOE JIOKE CIEyeT
nepes yCTpOWCTBOM TPYHTOBOM 00OMMBI IPOM3BOAUTH MOJCHINIKY I'PyHTa B 3a30pbl MEXIY
NOBEPXHOCThIO HIKHEN yacT MI'T 1 rpyHTOBBIM JIOXKEM U €r0 YIUIOTHEHHE OEH3MHOBBIMH HITH
JU3eIbHBIMU TPaMOOBKaMH C IOJIITHIKOBKOM BO BllaJuHax roppoB. TpaMOOBKY NpH yIIJIOTHEHUU
IpYHTa pa3MeIIaloTCsl Ha PACCTOSHUU 5 CM OT rpeOHel TodpoB.

HyneBoii cnmoit rpyHTOBOM 000WMBI HemocpeAcTBeHHO Bo3iae MI'T criemyeT HOYIUIOTHATH
BUOpOKAaTKaMH 3a OJIMH - JIBa IPOX0/1a MAIIMHBI BJIOJIb CTEHOK TPYyOBl. B ciydae ncnosnbp3oBaHus
JUIsL YIJIOTHEHUS TPyHTa 000HMBbI THEBMOKATKOB JOYIUIOTHEHHE HYJIEBOTO CIIOSI BO3JIE CTEHOK
TpYOBI ciaeyeT MPOU3BOIUTHh PYYHBIMHU TPaMOOBKaMHU WJIM BUOPOIUIUTAMH.

Ecnu TpyOy ycTaHaBIMBalOT Ha IJIOCKOE OCHOBAHME, TO MOJCHINKA TPYHTA B HYKHUE YETBEPTHU
TPYObI C YIUIOTHEHHEM TpaMOOBKaMH HJIM BUOPOILIMTAMHU C MOJIITHIKOBKOM MPOU3BOIAUTCS 10
oxBata MI'T rpyntom He menee uem Ha 120°. [Tocnenyromiee ymoTHEHHE TPYHTA BO3JIEe TPYObI
MPOU3BOJIAT TAK XKe, KaK MPU CIPOPHUIUPOBAHHOM JIOKE.

7.3.10 Ilpm ycTpoicTBE OCHOBaHHMS B 3MMHEE BpEMs [UIs 3aMEHbl T'PpyHTa OCHOBAHUS H
YCTPOMCTBA MOAYIIKM pa3peuiaeTcsi MPUMEHSATh TOJIBKO Talblid (CyXOH MM CyXOMep3Jblid
HECMEp3IINNCs) TPYHT U YIUIOTHATH €ro TpaMOYIOIIMMH MalllMHaMU O Mepe OTCHIIKH, He
JIOITyCKasi CMEP3aHHUsl B PBIXJIOM COCTOSIHUH.
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7.3.11 KotnmoBanbl o1 mpOTUBOGUIBTPAIITMOHHBIC SKPAHBI CIEAYET OTPHIBATh MapAIIEIBHO C
MOArOTOBKOM KOTJIOBaHA MOJ MOAYUIKY U MOCJE yAaJeHUs BOJbI 3allOJIHATH (B 3aBUCUMOCTH OT
TpeOOoBaHUIl MpPOEKTa) MIMHONIEOEHOUYHON WM IIEMEHTHO-TPYHTOBOM CMEChIO MM OETOHOM C
MOCJIOMHBIM YIIIOTHEHUEM BUOPOILIUTAMM.

7.3.12 KOHTpOJb TIJIOTHOCTH TPYHTAa €CTECTBEHHOTO OCHOBAHUS IYTH IMPOBOJUTCS IOCIE
OKOHYaHHUs paboT MO ero yryioTHeHHI0. KOHTPOIb MUIOTHOCTH TPyHTA OTCHIIAHHOM IMOIYLIKU
OCYLIECTBIISIETCS [TOCIIE €€ OTCHINKU U YIUIOTHEHUs 1o Bcel aymHe MI'T.

KoOHTponb MIOTHOCTM TpPYHTOBOM NOAYILIKH, YKJIaJbIBAEMOW B3aMEH CJIabdoro TIpyHTa
OCHOBaHUSs, OCYyILECTBIsIeTCs uepe3 Kaxabie 0,5 M BbICOTHI Moayku. KonnuecTBo npod AOIKHO
OBITH HE MEHEE JABYX B KaXJ0M TOUKE.

[110THOCTP mMecuaHBIX TPYHTOB KOHTposupyercsi npudbopom KopaneBa, a me6eHHCTO-
raJICYHUKOBBIX U JIPECBSHO-TPABUITHBIX - METOJIOM JIYHOK (CM. ipuitoxkenue JI).

Pe3ynbrarhl KOHTPOJIS 3aHOCSITCS B aKT Ha CKPBIThIE PabOTHI.

7.3.13 Ha cnaGpIx OCHOBaHMAX IJIi YMEHBLICHHS O00beMa 3aMEHSEMOro I'PpyHTa W JyYIIETro
pacnpeziefieHus: Harpy3Ku OT TPYOBl M HACBINIKA PEKOMEHIYeTCsl YKIaJKa MeMOpaH U3 00beMHON
reoperetku, 3anonneHnoi [1I'C win mebuem (puc. 15).

VYkiaaKa reopenieTok Npou3BOAUTCS MO CIEAYIOIeH cxeme:

7.3.14 3BeHbs TEOPEIIETOK YCTaHABIMBAIOT CICAYIOIIMM 00pa3oM:

- C IOMONIbIO HATSIHYTBIX IIHYPOB (PUKCHUPYIOT TJIAHOBOE MOJIOKEHHE Ka)KJOTO 3BEHA BJOJb
TPYOBI;

- 3BEHO T'€OPEIICTKH PACTATUBAIOT M KPEMAT K OCHOBAHWUIO HITHIPSIMH JUIMHHBIM Kpaem (A)
BJ10JIb HACBIIIN;

- CJIeIYIONIHE 3BE€HBS T€OPEUIETKH PACTATHBAIOT M YCTAHABINUBAIOT BILIOTHYIO K MPEABLAYIINM
10 KOPOTKOMY Kparo pemietku (B), peOpa 3BeHbeB 3aKpEIUISIFOT CKPETIKAMH.

Takasi mocien0BaTeIbHOCTh YCTAHOBKH 3BEHBEB reopemieTok (puc. 15) ocymecTiusiercs Ha
NPOTSDKEHUH BCEH JUTMHBI apMUPOBAHUSI.

o B

Puc. 15. Oowuit 6uo zeopewremku 6 pavouem (pacmanymom) cocmosnuu

7.3.15 B cepenuHe Hacellld HAa BCH IIMPUHY 3BEHbS TEOPEIIETOK YCTAHABIIMBAIOTCS
YyepeJOBaHUEM HMX B IONEPEYHOM U IPOJOJHLHOM HAlpaBICHUH, a pedpa IeopeleToK Takke
CKPEIUIAIOTCS CKPETIKaMH.

7.3.16 Kpasg reopemieTok Kpemsar MITHIPSIMH K OCHOBaHHWIO ¢ maroM 1,5 - 2,0 M mo BceMy
NEPUMETPY, IIPU ITOM CJIELyET KOHTPOIMPOBATh MAPAIIEIBHOCTh CTOPOH T€OPELIETKH.

[Tocne oxoOHUaHUS YKJIaJKH TE€OPEUIETOK MPOBEPSIIOT KayeCTBO BBIMOJHEHHBIX paboT U
0(OPMIISIOT aKT HA CKPBITHIE PAOOTHI.

7.3.17 3akpemjeHHYI0 TeOpelIeTKy 3achllaloT TPYHTOM C (U3UKO-MEXaHUYECKHUMH
XapaKTEePUCTHUKAMH, COOTBETCTBYIOLIUM ITPOEKTHBIM (TI€COK, IECUaHO-TPAaBUITHAs CMECh, IIE0EHb
U T.1.). 'pyHT OTCHINAIOT B slU€HKHU C M3OBITKOM C Y4E€TOM Mocleaymomero yriotHeHus. [Ipu
BBITTOJIHEHUH 3TOM TEXHOJIOTHYECKOM onepaui He0OX0JMMO CIIEUTh, YTOOBI KoJieca MOTpy3unKa
He AedopMupoBaIu pedpa pemeTK.

7.3.18 IlpenBapuTeNbHYIO MIIAHUPOBKY MOBEPXHOCTH OTCHINKH BBINOJIHAIOT OYyJIb103€pOM Ha
ITHEBMOIIIMHAX 32 OJIMH - JBa MPOX0/a M0 OJHOMY CIIEY.
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DTy paboTy BBIMOJHSIOT TMOMEPEYHBIMH W TPOJOJBHBIMH TPOXOJaMH Ha 2-i paboueit
CKOPOCTH, HAYMHAsl OT TOPLIOB HACKIMH (CO CTOPOHBI OTOJIOBKOB) C TIOCTETIEHHBIM MEpEMEIICHUEM
K €€ CepeIMHE M C MepeKphITHeM Ipeapaymero cios Ha 0,5 - 0,8 M. Mcons3oBanue Oynbao3epa
Ha T'YCEHMYHOM XOJ1y HE JIOITYCKaeTCsl.

7.3.19 Ilpu BbIOOpE YIUIOTHSIOMIETO MEXaHW3Ma CJEAyeT YYHUTHIBAaTh HEOOXOAMMOCTH
THIATEJIbHOCTH YIUIOTHEHMsI TPYHTa, MOMELIAEMOro B 00OKMMY IO BCEW €€ LIMpUHE, BKIIIOYas
OTKOCHYIO 4acTb.

7.3.20 JIns TOro, 4TOOBI 3aM0JIHUTENh FEOPEUIECTKH HEe BBITECHSUICSA M3 SYEEK 0] HAarpy3KOH,
MeMOpaHy o0opauMBarOT reoTekcTuwieM. s 3Toro mepen packiagkol TeopeleTKd Mo Beei
IUIOINAAM CIIOS PACKIIAabIBAIOT TEOTEKCTHIIb C 00s3aTEIBHBIM NEPEXIIECTOM MOJIOTHHIL, OCTAaBUB
C OJIHOI CTOPOHBI /JIUHY TMOJOTHUII TaKyl, YTOObl CBEPXY HAKPBITh TE€OPEUIETKY C
HAIOJIHUTEJIEM.

7.4. Moutax MI'T

7.4.1. Obwue nonorcenusn

7.4.1.1 B 3aBHCHUMOCTH OT MECTHbIX ycioBuil MoHTHpoBarb MI'T auamerpom 10 3 M C
OONTOBBIMU CTBIKAMHM BHAXJIECTKy Ha CTPOUTENIBHON IUIOMIAJIKe CIeAyeT U3 CeKIuH,
IIPEBAPUTENLHO COOMPAEMBIX M3 OTHAEIbHBIX 3JIEMEHTOB. BOIONpPONyCKHBIE COOPYXEHUS
apoynoro tuna u MIT OGonmplmIMX JUAMETPOB MOHTHUPYIOT W3 OTIENbHBIX JJIEMEHTOB Ha
cTpoiiuioniajke. PekomeHniyercs B 3TOM cilydae Ha OJUTOHAX IPOBOAUTH KOHTPOJIbHYIO COOPKY
(MapKUpOBKY) U YKPYITHEHHE DJIEMEHTOB J0 TabapuTOB, YAOOHBIX K IepeBo3ke (2 - 4 mucta).
MapxkupoBka Kpackoi o0s3aTebHa.

Korna Bo3moskna nocraBka cekiuii MI'T Ha 00beKT aBTOTPAaHCHOPTOM WM TPAKTOPaMH U
YCTAaHOBKA HMX KpaHOM, OCOOEHHO B palioHaX C pacueTHOH MUHHMAJIbHOH TeMIlepaTypou
HapyXHOT0 Bo3ayxa Huxke MuHyc 40 °C, cnoco0 MOHTa)ka U3 CEeKIUN U YKPYITHEHHBIX JIEMEHTOB
JIOJKEH OBITH OCHOBHBIM. I1pu 3TOM pexomenayeTcs mpou3BoauTh MOHTaK MI'T «c kosecy cpa3y
B [IPOEKTHOE MOJIOKECHHUE.

JnuHy cekuui creayeT Ha3HayaTb, WCXOAs W3 3aJaHHBIX MNPOEKTHBIX IiuuH MI'T, u
pekoMeHayeTcs npuHuMarth He 6osiee 10 M. B mpoMexXyTOUHBIX CEKLUAX YUCIIO 3BEHbEB JOIKHO
OBITH HEUETHBIM.

7.4.1.2 Coopky MI'T crenyer oCyIIecTBIATh COTJIACHO MOHTa)XHOH cXeMe, OTpe/eNsieMoil B
IIPOEKTE MPOU3BOJACTBA paboT. MoHTaxHas cxeMa JOJDKHA IpelycMaTpuBaTh: MOPSJIOK
YCTaHOBKH TO(PUPOBAHHBIX AJIEMEHTOB MTPU COOpPKE U 00BEANHEHUH CEKIIUN, TOPSAA0K TEPEBO3KH
CEKLUH, MOPSIA0K YCTAaHOBKHU OOJITOB, CXEMY CHELHAIbHBIX CTSKEK,0CHACTKU M MOAMOCTEHN st
kpemienust MI'T nuamerpom Gosiee 2 M B ONEPEYHOM CEUEHUH BO BpeMsi COOPKHU.

7.4.1.3 B KOMIIJIEKT UHCTPYMEHTOB 1711 MOHTaxka MI'T 1OJKHBI BXOIUTH TOPIIEBBIE KIIFOYH,
JIOMUKH, KPIOKU C KOJIBIIAMHM, JIEKTPUUECKUE WM ITHEBMATUYECKHUE TaiKoBepThl, MOJIOTKH, 10
MOHTaXHBIX OOJITOB IJTUHOM 75 MM TOTO e TMaMeTpa, 4To 1 padbourie 60T ITU OOJITHI CIASAYET
OPUMEHSATH JUIsI BDEMEHHOM CTSKKM TO(QPUPOBAHHBIX JHUCTOB, U OHU HE JOJDKHBI OCTaBaThCS B
KOHCTPYKIUH.

7.4.1.4 Tlpoekt mnpousBoACTBa padOT JOKEH YYUTHIBATh OCOOCHHOCTH YCTAHOBKHU
METAJUIOKOHCTPYKIUH B TPOEKTHOE MOJIOKEHUE B 3aBUCHUMOCTH OT BEPXHETO OYEPTAHUSI OAYIIKA
nox MI'T. IIpu ocHOBaHMH, CTITITaHUPOBAaHHOM 0O€3 ycTpoiicTBa oxa st MI'T nuamerpowm o 3,0
M, Jomyckarorca MOHTaX MIT psaomM ¢ NpPOEKTHOM OChIO M NOCIEAYyIolas HakaTka €€ B
npoekTHoe TmnosiokeHue. Ilpu crnpoduapoBaHHOM OCHOBaHMM CEKIMHU TpPYOBl CledyeT
yCTaHaBIMBATh KPAaHOM U OOBEUHATH HA MECTE.

7.4.1.5 MoHTax TpyO ¢ MOHOJHMTHBIMU WJIM COOPHBIMHU OTOJIOBKAaMH JIOJDKEH HAYMHATHCS CO
cOopku (yHAAMEHTHOW YacTH HU30BOTO OTOJIOBKA C TOCJIEAYIONMEH YKIAIKOW METaUTMYeCKUX
KOHCTPYKLUH COOpYXeHHUs (CEKIMA, SJIEMEHTOB) U 3aBEPIICHUEM YCTPOHCTBA OTOJIOBKOB.

7.4.1.6 Ilepen nHauaroM paloOT cienyeT MPOBEPUTh HATUYME MAPKUPOBKH, OTOPAKOBATh
AJIEMEHTBI, BHIITPABUTH IIOTHYTHIE MECTA IEPEBSIHHBIM MOJIOTKOM U PA3JI0KHUTh JIEMEHTBI U SIUKU
¢ Kpenexom BIosib ocu MI'T.



[Ipu oTOpakoBKE 3JIEMEHTOB M Kpemeka CleayeT NIpOBEpsITh MAapKHUPOBKY 3JIEMEHTOB,
T€OMETPUUYECKHE Pa3MEPBI AIIEMEHTOB U KPETIeKa, KaueCTBO 3aIUTHOTO MOKPBITHSL.

Mapka s5eMenTa ycinoBHO o0o3Havaet auameTp MI'T u tommuny aucta. Ha kaxxaom makere
ropupOBaHHBIX AJIEMEHTOB JOJKHA OBITH OMpKa C yKa3aHUEM MApKH DJIEMEHTAa, MapKu CTallH,
TOJILIMHBI 3JIeMeHTa, nuamerpa MI'C, 3aBoja-u3roToBUTeNs U roja Bbiycka. ['eomeTpuueckue
pa3Mepbl AIEMEHTOB KOHCTPYKIIMH U KPETeka JOKHBI OTBEYaTh TPEOOBAHUSIM MIPOEKTA.

[ToBepxHOCTh OCHOBHOTO (LIMHKOBOTO WJIM QJIFOMUHHUEBOI0) 3aIIUTHOTO MOKPBITUS TPYyO HE
JIOJKHA UMETh BHJIUMBIX TPEIIHH, 3a00MH, HATUTHIBOB HA CTHIKYEMBIX MTOBEPXHOCTSAX U MECT, HE
MOKPBITHIX 3TUM 3aIIUTHBIM MOKPBITHEM. McroIb30BaHUE 3JIEMEHTOB C YKa3aHHBIMU JeeKTaMu
He jonyckaercs. JleeKThl 3aUTHOTO MOKPBITUS YCTPAHSFOTCS 3aBOIOM-HU3TOTOBUTEIICM.

7.4.1.7 KauecTBO 1ONOJHUTENIHHOTO 3aIIUTHOTO MOJMMEPHOT0 MOKPHITHSI, KOTOPOE HAHOCUTCS
B 3aBOJICKUX YCJIOBHSIX, JIOJDKHO MIPOBEPSTHCS HA CIUIOUTHOCTh U OTCYTCTBUE OTCIIAUBAHMUSL.

Conpukacaroimuecs MOBEPXHOCTHU 3JIEMEHTOB U Kperneka HeoOX0IMMO OYHCTUTh OT Ipsi3u U
MMOCTOPOHHUX YACTHIL.

7.4.2. Coopka cekyuii Ha nouzone

7.4.2.1 Ilepen cOOpKOH CeKLMH BBHINOJHAIOTCS MOJArOTOBUTENbHBIE PAOOTHI: pa3MeEIalTCs
naketsl ¢ MI'C, okaiimiifonine yrojiku, sk ¢ Kpernexom, HeoOX0IMMBbI HHCTPYMEHT U, €CIIU
TpeOyeTcsl, NepeABHKHAS JIEKTPOCTAHIMS U KOMIIPECCOP.

3sewo B
(onementa 7,8.9)

Puc. 16. IlocnedosamenvHocms cOopku cekuyuu mpyovt omeepcmuem 1,5 m uz omoenvHvix 36
enves (6ud c mopuya):

a - 6eUUUNA COBUNCKU NPOOOJILHBIX CINBIKOG, YUPPAMU NOKA3AH NOPAOOK YCHAHOBKU IJ1EMEHM 08 npu 00beOUuH
enuu 36envee A u b

7.4.2.2 PexoMeHnayemas MOCIEI0OBATEIbHOCTh YCTAHOBKHM 3JEMEHTOB IMpPHU COOpKE CeKLUi
npuBefieHa Ha puc. 16. BHagane HeoOXoamMo coOpaTh 3BEHbS B BEPTHKAIHHOM ITOJIOKEHUH
(371€eMeHTBl yCTaHABJIMBAIOTCSA HAa peOpo) C MOCTAaHOBKOM orpaHMueHHOro yucia 6onros (3 - 4
0onTa) B cepelMHe MPOI0JIbHBIX CTHIKOB. [Ipy 3TOM OJMH TOpel 371eMeHTa JI0JKEH HaXOUThCS
Ha Hapy>KHOM NOBEPXHOCTH 3BEHA, a APYroil - Ha BHYTpeHHEW. Bo BTOpoM psy NpomoibHOro
CThIKa HE JOJDKHO OBITh OTBEpPCTHH Ha HapyXHbIX TpeOHsXx BomH (puc. 17 m 18); B
NPaBUIBHO COOPAHHBIX 3BEHBSIX TPYO BCE MapKH AJIEMEHTOB JIOJIKHBI ObITh BUJIHBL. 3aT€M 3BEHbS
HE00XO0MMO IOCIIE0BATENbHO YCTAHABINBATh B TOPHU3OHTAIIBHOE TOJIOKEHHE HA JIEPEBSHHBIE
Opychs, YI0)KEHHBIE BIOJb CEKIUI TPyObl TaK, 4YTOOBI POI0JIbHBIE CTHIKM B HUX OBUIM HAa OJTHOM
YPOBHE, a pacloyI0KEHUE HAXJIECTa DJIEMEHTOB B COEUHIEMBIX 3BEHbSIX ObUIO CTPOTO OJMHAKOBO.


http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i1507558
http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i1526424
http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i1536934

Puc. 17. Cxema pazmewienusa 601moe npoooibHO20 CMbIKA'

1, 2 - coomeéemcmeenno 1-ii u 2-it padvl 601mo6 Hympennezo nucma

A 4 s

Puc. 18. Cxema coedunenusn 08yx ceKyuil coeOUHUmMeIbHbIMU ITIEMEHMAMU .

1, 2, 3 - Homepa u nocnedosamenbHOCHb YCHIAHOBKU COCOUHUMENbHBIX INememos; A, b - mopust coedunsemol
X CeKUuil; a - 6eNUYUHAULA2A COBUNCKU NPOOOTbHBIX CHIBIKOG

B cekmuio 3BeHbS OOBEOMHSIOTCA CTaHJIAPTHBIMU d3JeMeHTamMH. IIpu ycraHOBKe 3THX
AJIIEMEHTOB B MECTax CTBHIKOBKM TpEX JIMCTOB HE JONYyCKAaeTcs CONpPUKAcCaHHWE JBYX JIMCTOB,
BXOJSILINX B OAHO 3BEHO. [109TOMY Ka)ablii COEAMHUTENBHBIN 3JIEMEHT OJHUM TOPLIOM BBOJSAT B
3a30p MEXIy SJIeMEHTaMU paHee coOpaHHbIX 3BeHbeB A 1 b (cM. puc. 16).

ITpononpHBIE CTHIKM B 3BEHBSIX CIEAYET pacloyiaraTh C MEPEBA3KOM - B3aUMHOM CABM)KKOW Ha
BEJIMYMHY d, PaBHYIO OJIHOMY - YEThIpEM IIaraM OTBEPCTUM IONEpPEYHbIX CTHIKOB. Bemnuuny
C/BIKKU JIJIS1 KQKJJON OTAETIBHON TpyObl MPUHUMATH OCTOSIHHOM.

7.4.2.3 Ilpn ycTaHOBKE COEAMHHUTEIBHBIX 3JIEMEHTOB (COOpKE CeKIUH M UX OO0BEINHEHUH)
00JITHI B KoM4ecTBe 3 - 4 WIT. CleyeT HaXXMUBIATh BHAYaJIE B CPETHUX YACTAX MPOAOJIBHBIX U
MOMEpPEYHbIX CTHIKOB. OcCTajbHbIE YCTaHABIMBAIOTCS TOCiA€ OOBEIWHEHUS B  CEKIHIO
HE00XO0/IMMOT0 KOJIMYeCTBa 3BeHbeB. [locnesHUMHU cTaBATCS OOJNTHI B MECTaX COEIMHEHUS Tpex
3JIEMEHTOB.

7.4.2.4 3arsaruBarh OONTHI CIEAYET 3JIEKTPUUYECKUMHU TaKOBEpTaMHU WJIM MTHEBMATUYECKUMU
raifkoBepTamMu, a Tak’k€ TOPLEBBIMUA U HAKUHBIMU Ta€YHBIMU KITIOYaMH.

JlomyckaeTcsi mMpUMEHEHHE 3JIEKTPUYECKUX TalKoBEepTOB HeOonbliod Maccel (2 - 3 Kr),
o0ecreunBaroIUX BEIMYMHY MOMEHTA 3aTsHKKH 15 - 20 Kre * M.

I[Tpu 3aTsKKe 6ONTOB HEOOXOAMMO CIETUTH 33 MPABUIIBHOCTBIO MOJI0KEHUS TUIOCKOBBITYKIIBIX
Y TUIOCKOBOTHYTHIX IIaif0.
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7.4.2.5 Tlpu cOopke cexumit MI'T ©0ATBI B TPOMONBHBIX CTBIKAX CIEAyeT CTAaBUTh Ha
pacCTOAIHNU HC MCHCC 15 cMm ot TOPLOB KOHIICBBIX 3BCHLCB CCKIUU. ITocTraBneHHbIE B KOHIIEBbLIX
3BEHbSIX OOJITHI HE IOJKHBI 3aTATUBATHCS, UeM 00JIeryaeTcsi IOCTAHOBKA CTAHIAPTHBIX 3JIEMEHTOB
C 3aBCACHHUECM UX B 3a30pPbI HPOAOJIbHBIX CTBIKOB MCKAY 3JICMCHTAMU TOPLICBLIX 3BCHLCB.

7.4.3. Moumaxic MI'T u3 cexyuii

7.4.3.1 Montaxx MI'T ciemyer oCcymiecTBIsATh Ha CIUITAHUPOBAHHOM OCHOBAHUH JIMOO PSAIOM
(BOm3u mpoektHoit ocu MI'T). Cekumm yKIagplBalOT Ha JAEpEBSHHbIE Opychs s
OecIpensaTCTBEHHOM TOCTaHOBKH OOJTOB B HUKHEH 4acTu.

7.4.3.2 Cek1uu B IPOEKTHOE MOJI0XKEHUE, KaK PABUIIO, CIEAYET yCTaHaBIMBaTh KpaHoM. [1pu
CTPOIOBKE CEKLMH JOKHBI OBITh MPUHSTHI MEPHI, UCKIIIOYAIONIUE BO3MOKHOCTh IIOBPEKICHUS
3alUTHOr0 MOKPbITUsL. CTpomnbl pa3MelIalOT HAa PacCTOSHUM YETBEPTH JUIMHBI CEKLUU OT MX
TOpLOB. PEeKOMEH/1yeTCsl BBIIOIHATE CTPOIIOBKY € IPOKJIAJKaMH U3 JOPHUTA.

7.4.3.3 llpu OOBEOIUHEHHMH CEKIHM BHa4ajle TOPLBI CEKUWH aBTOMOOWJIBHBIM KpPaHOM
YCTaHaBJIMBAIOT TaK, YTOOBI NMPOJOIbHBIE CTHIKM OBLIM PACIIONOKEHBI HA OJTHOM YPOBHE, 3aT€M
YCTaHABIIMBAIOT COEIUHUTENbHbBIE JIEMEHTBHI.

7.4.4. Coopra MI'T u3 omoenvnvlx 3,1eMeHM 08

7.4.4.1 Coopky MI'T pekoMeHIyeTCsl OCYIIECTBIIATh MO OAHOW W3 JIBYX NMPUHIUIHAIBHBIX
CXEM.

Puc. 19. Moumascnan cxema MI'T omeepcmuem 1,5 m (6uo ¢ mopua):

a - 8eUYURA COBUNCKU NPOOOILHBIX CHBIKOG; UUPDPAMU NOKA3AH NOPAOOK YCMAHO6KU 1IEMEHN 06 RPU COOPKe
MI'T

ITo mepBoii cxeme MI'T cnexmyer HapammBaTh CTaHIAPTHBIMHU JJIEMEHTAMH IOCTEIIEHHO
(puc. 19). DneMeHTHI MEePeHOCAT M YACPKUBAIOT B HEOOXOJUMOM ITOJIOKCHHH CIEITHATbHBIMU
Kprokamu. LIeHTpUpOBKY OTBEpCTUH B JIIEMEHTaX JJisi YCTAHOBKH OOJNTOB OCYIIECTBISIOT
ONpaBKaMH, BCTaBISAsI MX B OTBEPCTHUA, PACIOJIOKEHHBIE PSJAOM C OTBEPCTHSIMH, B KOTOPBIE
BCTaBJSIOT 60T. [Ipy ycTaHOBKE 3IIEMEHTOB B MECTAaX HaXJECTa TPEX JTUCTOB HE JOMYCKAETCS
COTIPUKACaHWe JBYX JUCTOB, BXOANIMX B OAHO 3BeHO. COOpKY CcClenyeT NpPOU3BOIUTH C
YCTaHOBKOH MHWHUMAJIBHOTO KOJIMYECTBA OONTOB: BHAyaje CTaBsIT 2 - 3 0odTa Ha CpeaHUX
y4acTKax MpPOJOJbHBIX M TMOMNEPEYHBIX CTHIKOB, MOCJE YEro MPOU3BOMAT CTSHKKY B MeECTax
COCIMHEHUSI TPEX DJIEMEHTOB JJIMHHBIMH MOHTQ)XHBIMU OOJITAMHU, KOTOpBIE 3aTE€M 3aMEHSIOT
oObrunbIMU. [locne HakuBieHusi 00NTOB B 3BeHE U3 3neMeHToB 11 u 12 mpomomkaioT cOOpKy
cnenytomero yuactka MI'T, a B 3BeHe 13 371€MEHTOB 5 1 6 MPOU3BOJIAT YCTAHOBKY U 3aTSHKKY BCEX
00ITOB.
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I[To BTOpOIT cXeMe BHauaje BHIKJIAIBIBAIOT HIDKHHAE AIEMEHTHI Ha BCto mnHY MI'T, 00benuHsst
ux OoyitaMu B CpeqHEel "acTu. 3aTeM yCTaHAaBIUBAIOT IO JIBA JPYTHX JJIEMEHTA 3BEHBEB Uepe3
0J1HO 3BeHO (cM. puc. 19, mudpsl B ckoOkax). Jlanee mocienoBaTeIbHO MOHTHPYIOT OCTABIIUECS
AJIEMEHTHI MTPOITYIIEHHBIX 3BEHBEB, 3aBEepIIasi MOHTAX MIOCTAHOBKOW U 3aTSKKOUW BCEX OOJITOB.

Mesx1y 3B€HOM, B KOTOPOM 3aTSATHBAIOT BCE OONTHI, U COOMPAEMBIM 3BEHOM JIOJKHO OBITH HE
MEHEee TPEX 3BEHbEB C HAKUBIICHHBIMU OOJITAMHU.

[TpumMeps! packiiaKu 3JEMEHTOB METAJUIMYECKUX TO(QPUPOBAHHBIX KOHCTPYKIUI Pa3IMuHbIX
(G opM TOTIePEUHBIX CEYCHUI TPUBEICHBI B MPIIIOKECHUN A.3.

7.4.4.2 Tlpu monTaxxe MI'T Ha CTpOUTETBLHON TUIOIIAAKE MOTYT OBITh OCYIIIECTBJICHBI TAK)KE
npenBapuTeNibHas COOpKa 3BeHbEB U Mocneaytomiee nx oobenunenue. s MI'T nuamerpom 2 m
u OoJiee Takas TEXHOJIOTHs COOPKH SIBJIETCS MPEIIOYTUTEIIBHOM.

3BeHbs COOMPAIOT HA CHEIHUAIBHO MOATOTOBICHHOU IJIOLIAJKE C JEPEBSIHHBIM HACTUIIOM B
HEIOCPEICTBEHHOM Onu3octH OT coopykaemoir MI'T. CoOpaHHbIC 3BEHbS YCTaHaBIIUBAIOT
KpaHOM Ha OCHOBaHUE, MOJAKJIAIBIBAS TIOJT KAXKI0€ 3BCHO JIEPEBSIHHBIC OPYChS M OPUEHTUPYS UX
B11osib MI'T (mociie yCTaHOBKH U 3aTSDKKHM BceX 001ToB Opychs u3-mog MI'T ynansior).

ITpu cbopke MI'T nuamerpom Oonee 2 M HPOEKTOM JODKHBI OBITh IPENLYCMOTPEHBI
MIEPEHOCHBIE TOJAMOCTH ISl MOHTAKHUKOB.

7.4.4.3 OxkalMJSIOLUIUE YTOJKM YCTaHaBIMBAIOT, KOTJAa B IPOJOJBHBIX CTHIKaX TOPLIEBBIX
3BeHbeB MI'T GonThl, pacnonoxenubie Ha pacctossHuu 0,3 - 0,5 M OT TOPIIOB, HE 3aTSHYTHI.

7.4.4.4 Mountaxx MI'T nuamerpom 6osnee 3,0 M MOKET BBITIOJIHITHCS IO OJHOM U3 3TUX CXEM C
UCIIOJIb30BAHUEM BpPEMEHHBIX IIOAMOCTEH [JIsi MOHTa)Xa BEPXHHMX JIMCTOB M KPaHOBOI'O
obopynoBanus (puc. 20). OMHOBPEMEHHO ¢ MOHTaXXOM KOJICI[ YCTAaHABJIMBAIOTCS PACTIOPKU TIO
TUITYy, IpeJicTaBIeHHOMY Ha puc. 20 u 21.
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Puc. 21. Bpemennovie pacnopku 015 cOXpanenus hopmovt mpyovt npu 3acvlnke apmozZpyHmoso
i (epynmosoit) 0ootimsl

7.5. YeTpoicTBO JONMOJIHUTENBHOI0 3a1MTHOIO MOKPLITHS

7.5.1 JlonmogHUTEIBHOE 3aIMTHOE IMOKPBHITHE METAIOKOHCTpYKIui MI'T BbImoOmHsAETCS C
IIPUMEHEHHUEM MaCTHUK, [TOJIMMEPHBIX JAKOKPACOUHBIX MAaTEPHAIOB WM AMaJIel B COOTBETCTBUU C
TpeOOBaHUSMU MPOCKTA.

7.5.2 TlonuMmepHble 3alIUTHBIE TMOKpPHITUS HaHocsAT Ha ceknquu MIT Ha 3aBojax-
M3TOTOBUTEISIX, JIMOO Ha MPHUTPACCOBBIX MPOU3BOJICTBEHHBIX MPEANPUATUAX (IIOJUTOHAX), TIE
OpOM3BOIUTCS cOOpka cekuuid. HaHeceHune MOKPHITHS Ha CTPOUTENBHOW IUIOMIAJKE He
pexkoMeHayercs. Ha cTpouTenbHOM IUIOIIAJIKE MOJUMEPHBIE 3allUUTHBIE HOKPBITUS HAHOCAT
TOJILKO Ha HE3AIUIICHHBIE KOHIBI CEKIINi, dJIEMEHTHl U JIe(EKTHhIC MECTa, MOSBUBIIUECS B
MOKPBITUH MPU TPAHCIOPTUPOBAHUU U COOPKE CEKIIUH.

B 3umMHuX ycnoBusx ounctky MI'T u HaHeceHue 3alUTHOTIO TOKPBITHS CIIEAYET IIPOU3BOIUTH
0]l HABECOM U B TEIUIAKaX (€ciu 3TO TpeOyeTcs M0 TEXHOJIOTHYECKOMY PErfaMeHTy).

7.5.3 Pabotel mo ycrpoiictBy 3ammtel MI'T Ha MOHTaXHOW IIIOMAAKE BKIIOYAIOT B CEOs
MIOCJIEI0BATEIbHOE BBINIOJIHEHHE olrnepauui: o MOATOTOBKE OILIMHKOBAHHOM
(aIFOMUHU3UPOBAHHOM) TOBEPXHOCTH, PEMOHTY TMOBPEKJACHHOTO TMOKPBHITHS, HAHECEHUIO
TPYHTOBOYHOI'O IMOKPBITUS, HAHECEHUIO 3AIIUTHBIX CJIOEB, CYIIKE KaXKJOr0 CJIOS TOKPBITHS.

Bce onepanuu 1o BBIIOJHEHUIO TEXHOJOTMYECKOTO IPOLECCa M0 HAHECEHHUIO 3aIUTHOIO
MOKPBITHS JTOJKHBI ITPOU3BOAUTHCS NPU TEMIEPAType U BIIAXKHOCTH BO3]yXa, YKAa3aHHBIX B
TEXHUYECKUX YCIOBUAX HA KOHKPETHBIN MaTepHal.

[lepen HaneceHueM 3aIUTHOrO MOKPBITUSA NOBepXHOCTU MI'T nOMKHBI IPOUTH KOHTPOJIb U
OCBUJICTEIILCTBOBAHUE COCTOSIHUS OLIMHKOBKH (QJTIOMUHHU3ALINN).

7.5.4 IloaroroBka METAJUIMYECKUX IOBEPXHOCTEM K HAHECEHUIO 3aIUTHOIO MOKPBITUS
BKJIIOUYAET B ceO0sl:

- YAQJIEHHUE TPSI3U, IBUIM U KUPOBBIX 3arpsI3HEHUM C MIOBEPXHOCTH;

- HaHECEHHE IPYHTOBOYHOIO CJI0S HA BCIO OBEPXHOCTb.

Crieqipl )KMpa TOJKHBI YAATATHCS C TOMOIIBIO HIETOK MJIM BETOIIN, CMOUYEHHBIX YaUT-CIIUPUTOM
WIM pacTBOPUTENIEM; IIbLIb YAANIAETCs 00yBOM CXKAThIM BO3LYXOM.

7.5.5 Ilpu manbIx 30HaX OYUCTKH M B TPYAHOJOCTYIHBIX MECTaX JIONYCKAETCs NMPUMEHEHHE
METaJUIMYECKUX MIETOK (KaK pPYyYHBIX, TAK U MEXaHUYECKHUX ).

7.5.6 TexHonoruu MPOU3BOACTBA paObOT MO HAHECEHUIO MOKPHITHH U (PU3UKO-MEXaHUYECKUE
XapaKTEPUCTUKU MOJTUMEPHBIX TTOKPBITUN TPUBEJEHBI B MpUiIokeHnH K.

7.6. YcTpOICTBO IPYHTOBBIX 000iM M 3acbinka MI'T

7.6.1 YcTpoilcTBO IrpyHTOBOM 000MMBI BHIOJIHSIETCS B €IMHOM TEXHOJOTMUYECKOM IpoIiecce C
3aCBINKOMN TPYOBI O MMPOEKTHON OTMETKH.

MI'T nomxHa OBITH 3aKII0UYEHA B TPYHTOBYIO (apMOTIPYHTOBYIO) 000HMY HE MO3Ke 4eM depe3
TPOE CYTOK IOCJIE OKOHYaHMSI pabOT MO HAHECEHUIO TOTIOTHUTENBLHOTO 3aIIUTHOTO MOKPHITHS.

7.6.2 YctpoiicTBO TpyHTOBBIX 000iiM MIT cnemyer BecTH c omepeXeHHEM BO3BEICHHS
3eMJISTHOTO MosIoTHA. Heo0X0MMOoCTh OCTaBICHHS B HACBIIIAX MPOTAJIOB JJIsl CTPOUTENHCTBA TPYO
JIOJDKHA OBITH 0OOCHOBaHA MPOEKTOM OpraHU3alMy CTPOUTENILCTBA, IPU 3TOM IMPUHY Iporaia
(B cBETY) MOHU3Y CIIEIyeT Ha3HAYaTh U3 pacdeTa 00ecreueHus PacCTOSHUS MEXIYy OCHOBAHHEM
oTKoca Hachlnu U cteHkoid MI'T Ha ypoBHE TOPH30HTAIBHOTO TMaMETpa HE MEHEE 4 M.

7.6.3 VYcrpoiictBo TpyHTOBOH 00oiiMbl MI'T criegyer mOpou3BOOUTH TPYHTaMH,
nepeyucieHHbMe B 1. 5.5.1, 5.5.2. Crenens ymiotHeHus rpyHta B 06oitme MI'T gomkna ObITh
He Hrxke 0,95 MakcuManbHON CTaHAAPTHOM TUIOTHOCTH.

7.6.4. IIporecc ycTpoiicTBa rpyHTOBOM 00OMMBI IOJKEH BKIIIOUATh CIEAYIONINE BUABI Pa0OT:

- TPAaHCTIOPTUPOBKY IPYHTA U3 Kapbepa WK pe3epBa aBTOCAMOCBaJIaMU HIIM CKpeNepaMu;

- pa3rpy3Kky rpyHTta psjgom ¢ MI'T B paccrostnuu He 6inxke 1,0 M OT CTeHKH;
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- pa3paBHUBaHME TPYHTA OYyJIbI03EPOM CIOSIMH 33JaHHOH TOJIIMHBI OJTHOBPEMEHHO € 00enX
cropon MI'T,

- IOCJIOMHOE YIUIOTHEHHUE IPYyHTa IPYHTOYIIJIOTHAOIIMMHI MAalllMHaMu B paccTosHuu 6osnee 1,0
M oT creHkd MI'T B ypoBHE TOpH30HTAILHOTO AMAMETPa, a B HEMOCPEACTBEHHOW OIU30CTH OT
TPYObl - PYyYHBIMH MEXaHU3UPOBAaHHBIMU TPAMOOBKAMHU C MOJIITBIKOBKOM IpyHTa B rodpax
TPYOBI;

- KOHTPOJIb IUNIOTHOCTH 3aCBIIIKH.

7.6.5 Ilpu OTCHIIIKE HACBITA COBMECTHO C OOOKWMOIA 3aCHINIKY CIIEAYET BECTH HAKIOHHBIMH OT
MI'T cnossmu (ykioH He Kpyde 1:5), TONIMHA KOTOPBIX HA3HAYAETCsd B 3aBUCHUMOCTH OT
IPYHTOYIUIOTHSIIOIIMX CPEACTB (puc. 22):

Puc. 22. Cxema 3acvinku U ynjiloOmHeHusA 2pynma HaAKJi10OHHbIMU C1OAMU

CBAJIOB M CKPETIEPOB C BHE3JIOM U ChE3JI0OM CO CTOPOHBI OTKOCOB HachInH (puc. 23, a). Bropyio
cxemy Liesiecoobpa3Ho IPUMEHAThH B cirydae 3ackinku MI'T B mporanax.

0,3 - 0,5™ - npu NpUMEHEHNU TPYHTOYIUIOTHSIOMINX MAaIIMH BUOPOYAAPHOTO JEHCTBHS IS
CTECHEHHBIX YCIOBUH C OJHHMM WM JABYMS paOOUYMMHM OpraHaMu U JIU3eJb-TPaMOOBOYHOM
MaIlIHOM;

0,2 M - IpY UCTIOJIB30BAHUM ITHEBMOKATKOB Maccoit 25 - 30 T;

0,15 M - Ipu MPUMEHEHUH PYYHBIX AIEKTPOTPAMOOBOK.

Ocoboe BHUMaHUE CleAyeT yIensaTh YIUIOTHeHHIo rpyHTa y creHok MI'T u B rodpax. Ilpu
ATOM 3JIEKTPOTPaMOOBKH CJIEIyET pacnojaraTb Ha pacCTOSHUH 5 cM OT TpeOHeit roppos.

7.6.6 OTCBINKY TpyHTa ClIEAyeT IPOU3BOANTE C pa3BopoToM camocBana nepeg MI'T u nonaveit
€ro JUIsl pasrpy3Kd 3aJHAM XOJOM BJOJIb OCcH Hackimu (puc. 23, 0) WIH XKe C KOJIBIEBBIM
JBHKEHHEM CaMOCBAJIOB.

Jns 3aceinkn MI'T B mporajiax MOXHO HCIIOJIB30BaTh OYyJIbA03€phl, IEpeMeniasi UMH TPYHT,
CHeLHaNbHO JIOCTABICHHBIN JJIs 3TOM LieNu U yokeHHbIH ¢ 00eux ctopoH MI'T Ha Hackinu.

OTCBINKY TPyHTa CJIOSIMHU BO BCEX Cilydasix HeoOxoaumo HaunHath oT MI'T mo Bceii ee anune.

7.6.7. 3acemare MI'T HeoOXoquMoO NOCIOWHO B TaKOM MOCIeNOBATeIbHOCTH. [pyHT
VKJIAJBIBAIOT OJHOBpeMEHHO ¢ obenx ctopoH MIT um pa3paBHuBaroT Oynbnozepom. [locne
YIUIOTHEHHUS €105 TpyHTa ¢ 0AHOU cTOpOoHBI MI'T IpOU3BOAAT OTCHINKY BTOPOTO €104, & C APYrou
CTOpPOHBI - YIUIOTHEHUE IPYHTA. B TakoM ke MopsiAKe OCYIIECTBIISIFOTCS OTCHINKA U YIULIOTHEHUE
BCEX NOCIIENYIOIUX cl10eB 10 Bepxa MI'T.

7.6.8. YIIIOTHEHHE KaX/IOTO CIIOSI TPYHTA, €CIIM OHO NPOW3BOIMTCS MPH IBMKCHUU MAIlUH
Brosb MI'T, cinenyer HauyMHATH C yOAIEHHBIX OT HEE YY4aCTKOB U C KaXKIBIM IOCIEAYIOLIUM
npoxoaoM mnpuOmmkarbes k creHkaM MIT. YmnorHenue rpyHTa HemocpenctBeHHO y MI'T
JIOITyCKAETCs TOJBKO TOI/A, KOI/Aa C MPOTUBOIIOJIOKHON €€ CTOPOHBI YK€ OTCBHINIAH CJIION IPYHTa
ATOTO K€ ropu30HTa 10 Beeut pmnHe MI'T.

7.6.9 YminotHATh IpyHT BOokpyr MI'T cnenyer, kak MpaBHJIO, MalIMHONW BHUOPOYIApPHOTO
JIEMCTBUSL JUIsI CTECHEHHBIX YCIOBUH. IIpuM yIUIOTHEHHH CIIOEB, pPACHOJIOKEHHBIX HHXKE
ropuszoHTanpHoro auamerpa MI'T, mammHa nomkHa nepeasuratecs Baoas MIT. Cron,
HaXO/ISIIHECS BBIIIE 3TOTO YPOBHS, 1IEI€CO00Pa3HO YIIOTHITH YEITHOYHBIM CIIOco00M (puc. 24),
ecin MI'T 3acelnaercs 10 BO3BEIECHUs HACHIIU UM B IIMPOKOM IIpOrase.
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Puc. 23. Cxembl 08uscenus camoceanos u yniomHaOuWux Mexanu3mos npu ycmpoicmee 060
umol 1, 2 u m.o. -nocnedosamenvnocmes cmopoOHHOCIU OMCHINKU'

a - npu 3acvinke MI'T ¢ npocanax nacvinu; 6 - npu c60600H0M nodvezoe

e (-

r

Puc. 24. Cxema ynnomuenus zpynma 6uopoyoapHoli MauiuHou 4eaHOUYHbIM CROCOOOM

[TocnenoBarenbHOCTh OTCHINKU CIOEB, MX TOJIIMHA W AomycTuMoe mnpubmmxenne Kk MI'T
pabovmx OpraHOB YILTOTHSIFOIIMX MAIllMH ITPUBEICHBI Ha puc. 25 u 26.
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Puc. 25. Texnonozuueckasn nocinedo6amenbHOCmy U cXeMa NOCA0IHO20 YNI0OMHEHUs ZPYHmMaA
3acveinku MI'Teuopoyoapnoit mawiunoii 011 CmecHeHHbIX YCA08UIL.

1,2 u m.o0. - Homepa cnoes 6 MmexHoNOZUUECKOM NOPAOKE UX OMCHINKU,

1 - kKonmyp maxcumanvrozo npuodausdicenusn pavouezo opzana mawunvt Kk cmenxke MI'T, 2 - eubpoyoapnas zpyn
MOYRIOMHAIOWAA MAWIUHA;, 3 - HY1€601 CIIOHL; 6x U 8cp - MAKCUMATbHBLE RPUOTIUIICEHUS PABOUE20 OP2AHA K CHle
uke MI'T na pasuvix yposnsx, pasuote’ 01 D =1 m 6x = 0,15 m, 6 = 0,05 .m, 6, = 0,4 m; 012 D = 1,5 m 6x = 0,20
M, 8cp=0,05m, 6,=0,5m; 012 D=2 m 6x=0,30 m, 6¢p = 0,05 m, 6, = 0,7 m; 0nsa D=3 m 6x = 0,40 m, 6cp = 0,05 m,

6:=11m
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Puc. 26. Texnonozuueckas nocieoosamenbHOCMy U cXema NOCA0UHO20 YHIOMHEHUs ZPDYHmMA
3aceinku MI'Tnueemoxkamkamu .

1,2 um.o.
- HOMEPA C10e6 8 MEXHOIOZUUECKOM ROPAOKe ux omcvinku; 1 - 2panuya MaxcumanibHo20 nPUOIUNCEHUS CKAMO
6 kamka Kk MI'T; 2 - zpynm, yniomusemulii pyuHbIMU MEXAHUZUPOGAHHBIMU MPaAMbosKamu; 3 - Hy1e6oll clol; 4
- IUHUU OYEPMAHUs ZPARUY MOPYOBHACLINU 6 CLydude YCmpolicmea mpyosl 6 npozaie

7.6.10 B mporecce ymaoTHEHUSI TPyHTa KaTKOM IOCJEIHHM JTOJDKEH MepeMeniaThCcsi BIOJIb
MI'T o konbueBoit cxeme. [IpubnmkeHre ckaToB KaTKa K TpyOe JOMyCKaeTcsl Ha pacCTOsTHUE He
meHee 1,0 m. I'pyHT y cteHok MI'T npu JaHHOH TEXHOJIOTMHM HEOOXOAUMO YIJIOTHATH PYYHBIMU
AIIEKTPOTPaMOOBKaMHU.

7.6.11 YnnoTtHeHue rpyHTa B Mazyxax MHOroo4dkoBblx MI'T pekoMeHayeTcss IpOU3BOIUTH
MEXaHU3UPOBAaHHBIMH  PYYHBIMH  TpamMOOBKaMH ¢  00s3aTelbHBIM  COOJIIOJICHHEM
MIOCJIEIOBATEIEHOCTH OTCHITIKH ciioeB (puc. 27). Tonmuaa citosi B ma3yxe He JOJDKHA MPEBHIIIATh

0,15 m. Jlns 3achIilKy Ma3yX TPYHTOM CIENyeT HCIOJIb30BaTh YHHMBEpCATIbHBIE YKCKaBaTOPHI-
TJIAHUPOBIIUKH C KOBIIamu 10 0,5 ky0. M.
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Puc. 27. Texnonozuueckas nocie006amenbHOCMb U CXema ROCI0UHO20 YNIOMHEHUA ZDYHIMA
3acoinkumnozoouxoevix MI'T.

1, 2 (6 kpyackax) u m.o.

- HOMepa c10e6 6 MEXHOI02Uu"ecKom nopaoke ux omcoinku;, 1 - zpynm nad MI'T, ynnommusembiii 6 npoyeccegoss
COCHUA CT1e0YIouLezo o 6bICOMme 051, 2 - ZPYHM, YAJIOMHAEMbLI DYUHbIMU MEXAHUZUPOGAHHBIMU MPAMOOBKAM
u; 1 - nyneeoii cnou

7.6.12 B 3umaMx ycioBusix MIT crmenyer 3acklmaTh TOJIBKO TaJIbIMH  (CYXHMH
HECMEP3IIMMHUCS) TPYHTAMM; NPU OSTOM PEKOMEHAYIOTCS TIPYHTOYIUIOTHSIOLINE MAalINHbI
yaapHoro u BuOpoymapHoro zeiictBus. Jlomyctumoe Bpems pabodero LUKIA OT MOMEHTa
pa3pabOTKU rpyHTA 10 OKOHYAHUS €0 YIJIOTHEHUS HE JOJDKHO IIPEBBIIATh BPEMEHH, B TEUEHUE
KOTOPOTO IPYHT COXPaHSET CIIOCOOHOCTH K YIUIOTHEHHUIO.

7.6.13 B npouecce 3aceinku MI'T u ynioTHeHus: rpyHTa JTOJIKHBI OBITH UCKJIFOUEHBI CIyyau
Kakux-1100 nospexaeHnit MI'C u X 3alUTHOTO TOKPBITHS.

7.6.14 TIpoe3n Hang MI'T nuameTpoM 10 3 M CTPOUTENBHBIX MAILIMH C HArPY3Koi Ha och 110 10
TC JIOMyCKaeTcs MPH TONIIUHE CIIOSl HaJl BEPXOM KOHCTPYKIIMU He MeHee 0,5 M (B MJIOTHOM Tene),
¢ Harpy3Kkoi Ha ock 11 - 20 Tc - mpu TonmuHe cinost e meHee 0,8 M u ¢ Harpy3koi Ha och 21 - 50
TC - IPU TOJUIMHE ciosg He MeHee 1 M. Ecnu mpoekToM npeaycMOTpeHa MEHbIlas TOJIIHUHA
3aCBhIIKU, TO JUISI POITYCKa MAaIIMH Yepe3 COOPYKEHHUE B MECTE UX MPoe3/1a TpeOyeTcs JOChINaTh
TPYHT [0 YKa3aHHOM TOJIIVHBI.

7.6.15 Tlpu oTchllKe W YIJIOTHEHUM TPyHTa CIEAYyeT BECTH KOHTPOJIb 3a IMOINEpPEYHBIMU
nepopmanmsamu MI'T, comocTaBisisi pe3ysibTaThl KOHTPOJIS C 3aMepaMi, MPOU3BEIEHHBIMHU 10
Hayauia 3aceinku MI'T. K MOMeHTyY yrimoTHEHUs c10s TpyHTa Ha ypoBHE Bepxa MI'T ymeHbpenue
TOPU30HTAJIBHOTO INaMETPa HE JIOJKHO NMPEBBIATh 3 % €ro HOMMHAJIBHOTO JUaMeTpa.

7.6.16 [lns mnoBbiueHus Hecymed cnocodHocth MIT u  HagexHocTH ee  paboTh
pEeKOMeH1yeTcs 70 3aChIKK MPUaBaTh €€ MONepeuHOMY CEYEHHIO OBAILHOCTh C OOJIbIIEH OChIO
110 BEPTUKAJIY, YBEIUUUBas BepTUKaIbHbIN auamerp MI'T Ha BennuuHy 110 3 % OT HOMUHAJIBHOTO
U 3aKperisisi cedeHue croiikamu. Co3gaHue OBAIBbHOCTH 11€71€CO00Pa3HO MPOM3BOJIUTH C
MOMOUIbIO JBYX IIOCIEAOBATENbHO IMEPECTABISAEMBbIX JOMKpPATOB, BBIMONHSIS pabOThl B
CJIEYIOLEM MOpsAAKE: B JIOTKE U cBOoAEe MI'T yKkitaapIBarOT IPOrOHBI, PACKPEIUIASA UX BPEMEHHBIMU
CTOWKaMH; B Hayaje M KOHIIE OJHOTO W3 3BEHbEB HA YYacTKe, IJe HEOOXOAWMO CO37aThb
OBaJIbHOCTb, CTABAT JIOMKPAThl ¥ YBEIMYUBAIOT BEPTUKAIBHBINA AMAMETP 10 3aJaHHOU BEIIMYUHBI,
MEXIYy JOMKPAaTaMH YCTaHABIMBAIOT CTOMKY; 3aTEM, ITOCIEA0BATEIBHO MEPECTABIISAS JOMKPATHI,
YCTaHaBIUBAIOT CTOWKHU Ha BCEM y4acTKe. PEKOMEHayeTCs fenarb CTOMKY HHBEHTAPHBIMU, a IS
oOJieryeHus! JeMOHTa)ka YCTaHABIMBAaTh WX Ha KIMHbIX. CTONKM yIaisiOT MOCHE OTCHINKU
HACBIIH Ha IPOEKTHYIO BBICOTY.

7.6.17 JInst KOHTPOJISI COXPAHECHUsS IMPH 3achIIKe HEM3MEHHBIM TojoxeHus ocu MI'T u ee
(OpMBI OTHOCUTENBHO BEPTUKATBLHOM OCH, B JIOTKOBOM yacTu MI'T kpackoil HAHOCSATCS OCh U JIBE
npsiMble M0 00eMM CTOpOHAM Ha BBIOPAHHOM pPAacCTOSSHUM OT OCH, Ha KOTOpBIE JIOJDKHA
IIPOEKTUPOBATHCS OCh OTBECOB, 3aKPEIUICHHBIX B BepxHeW yactu MI'T. B mpouecce oTceinky u
VIUIOTHEHUSI TPYHTOBOM 0OOMMBI HEOOXOIMMO KOHTPOJIMPOBATH TIOJOKEHUE OTBECOB.
OTKII0OHEHNE OTBECOB OT JINHUI, HAHECEHHBIX KPACKOW, CBUAETEILCTBYET O «3aBanuBaHun» MI'T
BCIICJICTBME HEPAaBHOMEPHOW OTChIMKKA Wi yruioTHeHus. [lomoxkenne MI'T HeoOxomumo
BOCCTaHOBHTH MJIH JAaJbHEHIICH 3aChIIKON, MIIH Pa300PKOI HECKOIBKHX CII0eB IpyHTa (puc. 28).
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Puc. 28. Konmpons npasunvnocmu nonoxcenus MI'T npu coopyscenuu cpynmogoii u apmozp
YHMOBOUL 000UMbL.
1 - npoexmnoe nonoscenue MI'T; 2 - uzmenennoe nonosxcenue MI'T écnreocmeue nepasHomepHoll 3aCbINKU U YR

JI0mHuenus; 3 - UCX0OHOENON0ICeHUE 0MEecos; 4 - cmeujeHue omeecos; 5 - OmcvinanHnble U YRIOMHEHHbLE 10U
2PYHMO0801L 060UMbL; 6 - 2pyHmM 07151 OMCHINKUOOOTIMBL

7.7. YCcTpoOiicTBO apMOTPYHTOBOM 000HMBbI B HACHININ

7.7.1. Obwgue nonorcenusn

7.7.1.1 TeXHOJOTHYECKHIA MPOIECC YCTPOMCTBA apPMOTPYHTOBOW KOHCTPYKIIMM OOOWMBI B
Hachln y MI'T BKJIIOUaAET CIIEYIOIIKE ONEPALIUU:

- IOATOTOBUTENbHBIE PAOOTHI,

- YCTaHOBKY BBIIBIDKHBIX CTaOMIIM3aTOpPOB (I MEPBOTrO spyca apMOrpPyHTa) Ha YpPOBHE
HOJIOIIBBI APMOIPYHTOBOTO 0TKOCa (pHc. 29);
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Puc. 29. Koncmpykuyus 6b6108ux3cH020 cmaouiuzamopa.
1 - znaokas apmamypa ouamempom 25 - 30 mm; 2 - konmpghopc; 3 - ceapka

- YCTAQHOBKY JIMIEBBIX IIUTOB MO KOHTYPY BHEUIHEW I'paHM apMOTPYHTOBOTO cjos (spyca)
(puc. 30);
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Puc. 30. Koncmpykuus 1uyesozo wyuma.

1 - 0ocku; 2 - nonepeunvie opycku; 3 - 26030u (1> 7 cm).
Mamepuan - oepeso

- PaCCTUIIKY apMUPYIOIIMX MOJOTHHIIL C TIEPEKPHITHEM B CThIKaxX Ha 15 - 20 ¢cM U ¢ BBIITYCKOM
UX 32 BHEIIHIOIO T'paHb JMIIEBBIX MUTOB Ha 1,5 M. Bionb nuieBoi rpanu moBepx apMHUPYIOIIETO
HOJIOTHA PACCTHIIACTCS TeOTeKCTUIIb (prc. 31);
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Puc. 31. Ycmanoexka cmadunuzamopos, 3aKkpenienue wumos, paccmuiKka apmupyioujux nou
OMHUWY U 2e0MEKCMUNIAU OMCHINKA CTIOA APMOZPYHMA:

1 - apmupyrowue nonomnuwa; 2 - 2eomexcmuis; 3 - Repekpvimus 6 cmovlkax; 4 - nanpaenenue dsusricenus 6yo
003epa npu pa3pasHUBAHUUZPYHING;, S - HEPEKPbImMUe 2e0MeKCIMUTLA

- ICPCMCIICHUC U 3aChIIIKY I'PYHTA HA PAa30CTJIAHHBIC TTOJIOTHHUIIA I'COTCKCTHUIIA,
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- pa3paBHUBaHWE U YIUIOTHEHHE TPYHTa C BBIPABHUBAHHEM NPUOPOBOYHOTO y4yacTKa IO
OTMETKaM;

- YKJIAJKy C HATSXKEHUEM Ha YIUIOTHEHHYIO MOBEPXHOCTh IPYHTA apMHUPYIOUIMX MOJOTHUII
TE€OTEKCTHUJIS, BBIMYIIEHHBIX 32 BHEIIHIOIO IPaHb JIMIIEBBIX IIUTOB;

- 3aKpEIUICHUE YII0KEHHBIX U HATSAHYTHIX Ha YIUIOTHEHHYIO TOBEPXHOCTh IPYHTA apMUPYIOIIUX
MOJIOTHHIIL KOJIBIIIKaMu (puc. 32);

- ynaneHue (BbITSATUBAHKE) BBIIBUKHBIX CTAOMIN3ATOPOB U CHSTHUE JIMIEBBIX IIUTOB;

{

Puc. 32. Yknaovieanue c namsascenuem Ha ynaiomHeHHYI0 NOGEPXHOCMb ZPYHIMA 6bINYUIEHHbL
X 3a 6HEWIHION0 ZDAHbUUNOE APMUPYIOUWUX ROJIOMHUWY U 3AKPeNnieHue UX KOJIbIUKAMU

1 - KonviwmKu 0151 3aKpenIenus 2e0MeKCMUA U APMUPYIOWUX ROTOMHUNY; 2 - KOBIWKU 013 3AKPENIeHUS ApM
UPYIOWUX ROIOMHULY,

- YCTaHOBKY BBIJIBIKHBIX CTaOWJIM3aTOPOB HAa MOBEPXHOCTH MEPBOTO apMHUPOBAHHOTO CIIOS
(n7st co3aHus BTOPOTO sIpyca apMOTPYHTa);

Y CTpOHCTBO MOCIEAYIONIETo CII0s apMOTPYHTOBON 000iiMBbI 6€3 3aUKCHPOBAHHOTO KOHTPOJIS
HATSDKEHUS apMUPYIONIUX TIOJOTHHUI M KOHTPOJS IUIOTHOCTH TPYHTA MPEABIAYIIETO CIIOs
ApPMOTPYHTOBOI 00OWMEBI HE TOMTYCKaeTCsl.

[anee onepanuu NOBTOPSIIOTCS.

7.7.1.2 Tlocne 3aBepilieHUs CTPOUTENHCTBA BHEIIHSS MOBEPXHOCTH apMOTPYHTOBOM HACHIMH
MOKPBIBAETCS 3AIIUTHBIM CJIOEM. 3aIIUTHBIN CIION BBITOIHSAETCS IO MPOEKTY YKPEIJICHUS OTKOCOB
HachIu (cMm. 1. 5.5.5).

7.7.1.3 PaboThI MO yCTPONCTBY apMOTPYHTOBOM 0001MBbI 1 MI'T MOTYT OCYIIIECTBIATHCS KaK B
OJIHY, TaK U B JIB€ CMEHBI.

7.71.2. Texnonozusa ycmpoiicmea apmozpyHmoeoii 000umbl

7.7.2.1 TloarotoBuTenbHble pabOTHl BKIIOYAIOT B ce0si: BBIPYOKY KyCTapHHKA, pa3OMBKY
IPaHUIl yyacTKa ¢ (PUKCHpPOBAaHUEM IOJOUIBBI OYAYIIETr0 apMOTrPYHTOBOI'O OTKOCA, U3TOTOBJICHHE
BBIJIBUKHBIX CTAOMIIN3aTOPOB U JIMIEBBIX IIUTOB, HAPE3KY APMUPYIOIIHUX MOJOTHHUII T€0OTEKCTUIIS
HEOOXOIUMOW JIJIMHBI, 3arOTOBKY KOJIBIIIKOB, TPEOYIOIIMXCS ISl 3aKPEIICHHUs] MOJIOTHHUIL, U
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METAJUIMYECKUX IITBIPEH M CKPEINOK JUIsl 3aKPEIUIEHUS] T€OPEIIETOK, JOCTaBKY 3aroTOBJIEHHBIX
MaTEpUaJIOB U 3BEHbEB I€OPEIIETOK.

7.7.2.2 YCcTpOHCTBO OCHOBaHUSI apMOTPYHTOBON OOOWMBI:

- Ha BBIPOBHEHHYIO IUIOMIAJKy OCHOBaHHs OyAylleld apMOTpYHTOBOW OOOWMBI PacCTHIIAIOT
MOJIOTHUIA T€OTEKCTUIISA C IEPEKPBITUEM B CThIKaxX Ha 15 - 20 cM 1 3aKpeIuIsitoT KOJIbIIIKAMMU;

- Ha TEOTEKCTHJIb OTChIMaeTcsi TPyHT. OTChINKa TpyHTa OyIIbJ03€pOM OCYIIECTBIISIETCS TAKUM
00pa3om, 4TOOBI IIepe]] 0TBAJIOM BCe BpeMsl IepeMelaics BaJIMK IpyHTa ToJuHoN He MeHee 0,2
M BO U30€KaHUE MOBPEXK/IEHUS U CIIBUra I'YCEHUILIaMU NIOJIOTHUIL apMUPYIOLIEro MaTepuana;

- MOCJ€ pa3paBHUBAHUS TI'PABUIHO-NIECUAHOM NIPOCIOWKM TPYHT YIUIOTHSETCS KaTKOM
(BUOpoyzmapHOro 1eHCTBUSA).

B nporecce yminotHeHus: OepyTcsi MpoObl TPYyHTa HA IMIIOTHOCTh PEXYIIMMH KOJIbLIAMU WITU
npubopom KoaneBa nubo napyrumu meronamu. IDIOTHOCTH JomkHA OBITH JAOCTaTOYHOU
BEJIMYMHBI, HE MeHee 0,95 0T MakCHMaJIbHOM CTaHJAPTHOM.

7.7.2.3 Ha yNjnoTHEHHYIO TI'PaBUMHO-NIECUAHYIO IIPOCIOWKY OTCBINAETCS TPaBUIHO-
nie0eHOYHasl CMECh, pa3paBHUBACTCS, YIUIOTHSIETCS, U B IPOLIECCE YIUIOTHEHHS OepyTcs MpoObI.

Paz0uBouHBIC pabOTHI BEIYTCS OT OCH MPOCKTUPYEMON HACKHIIH C TOPPUPOBAHHOMN TPYOOi.

7.7.2.4 JlanbHeliiasi OTChINKA BBITOTHAETCS nocie MoHTaxa MI'T ¢ ycTpoiicTBOM 3alIuTHON
M30JISILIMY TE€OTEKCTUIIEM OT MEXAHUYECKUX MOBPEXACHUN IPU YINIOTHEHUH.

7.7.2.5 ®opMupoBaHHe OTKOCa 0OOKWMBI Ha Y4aCTKE BBIIIOJIHACTCS B CIACAYIOIIEM MOPSAKE: Ha
VIUIOTHEHHYIO IIOBEPXHOCTh TI'PAaBUHHO-IIECYAHOW CMECH YCTaHAaBJIMBAIOTCS BBIJBUIKHbBIC
CTaOUITU3aTOPBI C TAKUM PACUYE€TOM, YTOOBI BHEIIHSS IPaHb IEPBOTO ApPMOTPYHTOBOTO CIIOSI ITOCIIe
YCTAaHOBKM IIMTOB ObLIa HAa JIMHUU, COOTBETCTBYIOUIEH MPOEKTHOMY odepranuio. HambOosee
palroOHAIBLHOE PACCTOSHHE MEKIY OCIMHU cTabmnu3aropos ~1,5 m (puc. 30, 31).

JlumeBble IMTHI YCTAHABIMBAIOTCA TaKUM O0pa3oM, 4YTOOBI HE OBUIO «CTYyNEHel» B
pacmoI0KEHUH TOPIIOB COCEHUX MUTOB. [Ipy paccTaHOBKe MIUTOB UX 11€JIECO00PA3HO COSNUHATD
B BEpXHEW YaCTH IJIAHKAMH U 3aKPETUIATh K CTaOMIIM3aToOpaM BSI3IBHOM MTPOBOJIOKOH.

7.7.2.6 PaccTunka apMUPYIOIIMX MOJOTHUIL T'€OTEKCTUIS MPOU3BOAUTCS IOCIE YCTAaHOBKU
IIMTOB. ApMHpYIOIIME T[OJIOTHHMIA TEOTEKCTHJISI Hape3aloTCs 3apaHee, HUCXOAsd U3
reOMETPUYECKUX pa3MepPOB sIpyca, U COOTBETCTBYIOLIMM 00pa3oM YCIOBHO MapKUPYIOTCs, 3aTeM
CMAaTbIBAIOTCS B PYJIOHBI.

ApMUpYIOLIHE ITOJIOTHHUIIA PACCTUIIAIOTCS MOTIEPEK apMOTPYHTOBON 000MBI IO HAIPaBJICHUIO
K JIMLIEBBIM IIUTAM C IIEPEKPBITUEM B CThIKaX Ha 15 - 20 cM U ¢ BBIITYCKOM KX 3a BHEILIHIOIO IPaHb
IIUTOB HAa BEJIUYMHY, JOCTAaTOYHYIO AJIS IOCJIENYIOIIEro 3aBepThIBaHMsA (IIOCJTE 3aChIIKU U
VIUIOTHEHUsI TPyHTa paccMmaTrpuBaeMoro spyca). I[locrne packaTku apMUpPYIOLIEro IOJOTHA
HPOBEPSIOT KAUYECTBO YIOKEHHOMN MPOCIOHKH 1 0QOPMIISIFOT aKT Ha CKPBIThIE paboThI (puc. 31).

7.7.2.7 Tlepemelnienre M 3achllika TPYHTA Ha Pa30CTJIAHHBIC MOJIOTHHUIA APMUPYIOIIETO
MmaTepuaia BeAeTCs B CIEAYIOUIeM IOopsjaKe: Hpu paboTe KOMIUIEKCa MallMH B COCTaBe
Oynpao3epa W KaTka Oyib0o3ep HAYMHAET 3aChIIKy TpyHTa TepBoro sipyca. llemecoobpazna
3achlllKa apMOTPYHTOBOM OOOWMBI C OJHOIO KOHIA JIMIIb 1O IOJOBUHBI JUIMHBI 3aXBAaTKU
(monoBuHbl 1uHBL MI'T), Apyras mojloBUHA 3aChIKH OCYLIECTBIISIETCS 3TUM K€ (WM JPYTruM)
OyJb103€pOM C IPYroro KOHIIAa HACHIK aHAJIOTHYHBIM 00pa3oM.

3achInKy rpyHTa Oyib/103€p OCYIIECTBISIET TAKUM 00pa3oM, 4TOObI Mepe] OTBAIOM BCe BpeMst
nepeMeraics BaJIMK TpyHTa TOMMIMHON He MeHee 0,2 M BO M30ekaHHe MOBPEKICHUS U CABHUra
TyCEHUIIaMU TOJIOTHUII] apMUPYIOLIETr0 MaTepHraia.

7.7.2.8 Tlocne pa3paBHMBaHUS TPyHTa B Mpejeiax MEPBOro sipyca apMOTPYHTOBOW OOOHMBI
OCYIIECTBIISIETCSl YIUIOTHEHHE €ro KaTKOM HWJIM TPYHTOYIUIOTHSAMOIIEH MalIMHOW (yIapHOro H
BUOPOYAAPHOTO IEHCTBHS).

B nporecce ymiaotHeHust 6epyTcsi mpoObl TPYHTa HA TUIOTHOCTh PEXYIIMMH KOJIbLIAMU WJTH
npubopom KoBaneBa. BennunmHa IUIOTHOCTH JOJKHA OBITH JOCTUTHYyTa He MeHee 0,95 or
MaKCUMalbHOW cTaHIapTHOW. CTemneHb YIUIOTHEHUs IMPOBEPSIOT J1a0OpaTOPHO-CTPOUTETHHBIE
MIOCTBI.
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7.7.2. 9 Ha yImIOTHEHHYIO TOBEPXHOCTh TPYyHTa YKJIQABIBAIOTCA MW 3aKPEIUISIIOTCS C
HATSHKEHUEM apMUPYIOUIUE MOJOTHHUINA, BBHIMYILEHHBIE 3@ BHELIHIOI I'PAaHb JIMIIEBBIX LIUTOB U
YKPETUISIOTCS AEPEBIHHBIME KOJIBIIIKAMU (puc. 32).

3a0uBKa JAEPEBSIHHBIX KOJIBIIIKOB MOJ YIJIOM HAa CPAaBHUTEIHHO HEOOJBIIOM PACCTOSHHUHU OT
JULEBBIX IIATOB MTO3BOJISIET 3aKPENHUTh N'€OTEKCTUIIb U HATAHYTh €r0 Ha JINLIEBbIE TPAHU CIIOSI.

7.7.2.10 Jlns BTOpOTO sIpyca apMOTPYHTOBOH OOOWMBI MPOBOAMTCS YAAJICHUE BBIIBUKHBIX
CTaOUITN3aTOPOB U CHSITHE JTUIEBBIX IIIUTOB, a 3aT€M Ha OTCHIAHHBIM NEPBbIi CII0H MPOU3BOAUTCS
YCTaHOBKA CTAOMIIN3aTOPOB U TIOBTOPEHUE OTIePAITHii.

7.7.2.11 Bo uzbexanue npeBbIICHUs TOMyCTUMON BemunHbI Aedopmaru MI'T B mporecce
BO3BEJICHUS TPYHTOBOM 000HMBI B X0/I€ €€ OTCHITIKH U YIUIOTHCHUS YCTAaHABIMBAIOTCS BPEMEHHBIC
pacropKu u3 AepeBIHHOTo Opyca.

Mecra ynopa pacnopok it KpyribeiX M smummncouganbHbeix MI'T Ha3HauyaroTcs B TOUKax,
UMEIOLINX MaKCHUMalibHble nedopmanuu 1mo pacuery. Pacuer mecrta TO4eKk yNoOpoB [OJIKEH
BBITIOJIHATHCSA METOJOM KOHEUYHBIX 3JIEMEHTOB. Y1Iopsl B MI'T ycraHaBiIMBaroTCs, Kak MpaBUilo,
yepe3 4 - 5 M.

7.8. YcTpOiCTBO JIOTKOB

7.8.1. O6wue nonoxcenusn

7.8.1.1 Jlotku B MI'T ykinaapIBaroTCs Ha CJIOW JOMOJHHUTEIBHOIO aHTUKOPPO3HMOHHOTO
MOKPBITHS.

JloTku crnenyer ycrpauBaTh, Kak IpaBuilo, Mocie Bo3BeneHus Hacbinu Hax MI'T 10 npoekTHoH
OTMETKHU.

BeToHHBIN JIOTOK YCTpauBaeTCsl MPU MOJIOKUTEIBHONW TEMIIEpaType BO3AyXa. Y KIAJKY JIOTKA
MIpU OTPUIATEIILHONW TEMIIEpaType BO3AyXa CIEAYET OCYIIECTBIATH M0 CHEIHAIBHOMY MPOEKTY,
IpelycCMaTPUBAIOLIEMY MEPOIPHUATHS MO 00ECIEeUeHHUIO MPOSKTHBIX XapaKTEPUCTUK MaTepHala
JIOTKA.

7.8.1.2 B MI'T auametrpom 110 1,5 M BKIIIOUUTENBHO acalbTOOCTOHHBIN JIOTOK YCTPanuBaIOT B
CeKIMSIX TPyO Ha TMOJUTOHAX, IJIe COOMPAIOT CEKIUH, WM HEMOCPEICTBEHHO Ha CTPOUTEIbHON
rIomaake nepex MoHTaxom MI'T.

7.8.1.3 Tlpu ycTpoiiCTBE JIOTKOB B CEKIIUSX TPYO JUTMHA JIOTKA JTOJDKHA OBITH MEHBIIE JITTHHBI
CEKIIMM HACTOJBKO, YTOOBI OOECTIEeYUTh BO3MOKHOCTH CTHIKOBAHUSI CEKIMH CTaHIapTHBIMU
roppUpPOBaHHBIMU SJIEMEHTAMHU MPU MOHTAXE. Y CTPOMCTBO JIOTKA HA HEMOKPHITHIX YYacTKax B
MI'T nuametrpom 1,5 M ocyImiecTBIsSETCS MOCIE YCTAHOBKH OYEPETHON CEKIIMH (JJTMHA CEKIH B
TOM cllydyae J0JDKHa ObITh He Oonee 5 M). HemokpbIThle yyacTku B cThiKax cexkuuid MI'T
3aMoIHSIOTCS acParbTOOETOHOM.

7.8.1.4 Jlotkm wu3 wmarpaueB «PeHO» peKOMEeHAyeTcs YKIaJblBaThb KpPOME  CJIOs
JIOTIOJIHUTEJIBHOTO ~ AHTHKOPPO3WOHHOTO TOKPBITUS HA OJUH MM HECKOJBKO CIJIOEB
T€OCHHTETHYECKOTO MaTepraia (TUma JOPHUT WK TEOJIOH ).

7.8.2. Yempoiicmeo coopubix u MOHOIUMHBIX OEMOHHBIX TOMKOG

7.8.2.1 Ilpu ycTpoiCTBE TOTKOB M3 COOPHBIX OCTOHHBIX OJOKOB MIX M3TOTOBIIEHUE CIEAYET
OpPraHN30BBIBATH HA MOJUTOHAX.

Vknanka OJIOKOB MPOM3BOAUTCS Ha OYMILEHHYIO BHYTPEHHIOW moBepxHocTh MI'T,
IpeIBapUTEILHO MOKPHITYO 3aIIUTHBIM CJIOEM.

B MecTax 00NTOBBIX COEMHEHUI IPUMEHSIOT OJIOKM MOHUKEHHOM BBICOTHI.

7.8.2.2 VYCTpOHCTBO MOHOJUTHBIX OETOHHBIX JIOTKOB JOJDKHO BKJIHOYATh CIEAYIOLINE
oTepaluu:

- OYUCTKY noBepxHOCTH MI'T;

- YKJIQAKy OETOHa;

- YIJIOTHEHHE OETOHA B HIDKHEH TPETH BBICOTHI JIOTKA.

7.8.2.3 JInsg TNOBBIMIEHUS COMPOTHUBICHHUS HCTHPAHHUIO W HM3HOCY JIOTKA IOTOKOM BO/HI,
coJiepKanieil abpa3uBHBIA MaTepHal, PEKOMEHIYEeTCsl YCTpAauBaTh JOMOJHUTEIHLHOE TIOMMEPHOE
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MOKPBITUE TMOBBIIIEHHON H3HOCOCTOMKOCTH M3 KAMEHHOW CMOJIBI «bazanuT» Ui U3 MaCTUYHOIO
Marepuaia Ha OCHOBE MOJUMOYEBUHBI «Doproiy.

7.8.3. Yempoiicmeo nomkoe uz mampaues «Peno»

7.8.3.1 Matpatsl «PeHo» mpencTaBisioT coO0H KOHCTPYKIIMU 3aBOJCKOTO M3TOTOBJICHUS W3
METAJUIMYECKOH CEeTKM JBOWHOTO KpPYYCHHsS C UIIECTUYTOJbHBIMH siueiikamMu B Qopme
napajuiejenunesa co 3Ha4UTEIbHOM IUIOIAJbI0 MOBEPXHOCTU M MaJOW TOJIIMHON. Matpaibl
«Peno» nmeroT nmomepeynsie auadparmbl, pacloiokeHHble 1o auHe yepe3 | M. OcHOBaHMA U
KPBIIIKM MaTpaleB BBITOJIHIOTCA U3 OJUHAKOBOM ceTku. Kpas nmanenei MarpaueB apMUpPOBaHbI
IIPOBOJIOKOM OOJIBIIETO AMAaMEeTpa, YeM IMPOBOJIOKAa CeTKH. KphIka MarpaneB MOXKET OBbITh
BBITMIOJIHEHA U3 CETKU, UMEIONIeH Te )K€ pa3Mepbl, UTO U OCHOBaHUE, TUOO U3 CETKU B PYJOHAX.
Cerka [Jo0/DKHA MMETh IUIOTHOE LIMHKOBOE IIOKpbITHE. /[l palloOHOB C TOBBIINIEHHON
arpecCUBHOCTBIO BOJIbI PEKOMEHIYETCSl IPUMEHSATh MPOBOJIOKY C JOMOJHUTEIbHBIM ITIOKPBITUEM
u3 [1BX.

7.8.3.2 CeTuaTble KOHCTPYKIIMH MaTpaneB «PeHO» M3roTaBIMBaOTCS U MOCTABIISIOTCS B JBYX
BapHaHTax: B BHUJIE [IAKETOB U3 Pa3BEPTOK, B KOTOPHIX OCHOBAHHE COCTABISET €AUHOE LEN0E C
OOKOBBIMH CTOPOHAMH, U OTACIBbHBIMH PYJIOHAMHU OCHOBaHUS U OOKOBBIX YacTell. B 3aBucumocTu
OT 3aBOJIa-U3rOTOBUTENS JUIMHA W IIMPUHA PYJOHOB MOXKET OBITh pa3jIMuYHOM, Hampumep,
ocHOBaHHe - pazmepoM 2,0 M*3,0 M, a 60KOBBIC YyacTH - BeicoTo# 0,17 M, 0,23 M, 0,30 M. [TakeTsl
U PYJIOHBI 3aHUMAIOT MaJI0 MecTa u yIOOHBI IPU Pa3Trpy3Ke U BHITPY3KE.

7.8.3.3 Ha Mecte cTpouTenbcTBa pa3BepTKa pPACKpHIBACTCS, BCE MaHEIH M auadparmbl
crubarorcs, GOPMHUPYIOTCS B TPSIMOYTOJBHUKA M COCIUHSIOTCS MEXIY COOOH MPOBOJIOKOI.
[Tycras cexuus ynoOHON ATUHBI IEPEHOCUTCS B TPYOY U 3aMONTHIETCS KAMHEM.

Kamenp MokeT ObITh OKaTaHHBIN (PeYHON) WM pBaHbIN (KapbepHbIil). Pasmep kaMHs 1OJKEH
OBITh HECKOJBKO OOIIble, YeM pa3Mep SUelku ceTku MmaTpana. [lo okoH4YaHWU 3amoHEHUS
MaTpalbl ¢ KAMHEM 3aKpbIBAIOTCS CBEPXY KPBIILIKAMH WM PYJIOHHOMN CETKON U IPUBSI3bIBAIOTCS
1o KpasiM K quadparmam.

Hanee dopmupyercst cnemyrormias mycras cekiusi, neperHocutcs B MI'T u coenunsercs
IIPOBOJIOKOM C TMpEeAbIAYLIEH 3alOJHEHHOW KaMHSAMM CEKIMEW W ToXKe 3amoiiHsgercs. Takum
00pasoM, coopyskaercs T0TOK Ha Bcro qmuHy MI'T.

ITpu pynoOHHOM MOCTaBKE CHavaja pPa3BEPTHIBAIOTCS CETKU OCHOBAHUS, COECAMHSIIOTCS IPYT C
JIPYrOM 10 CEKIUU yIOOHOM JUIMHBI, K HEW MPUBSA3BIBAIOTCA CETKM OOKOBBIX YacTeM M CEKLUs
NEPEHOCUTCS B TPYOY JUIsl 3aI10JIHEHHSI KAMHEM.

7.8.3.4 Ilpu mpoextupoBanun B MIT 1morka ¢ wucnoib3oBaHueM MatpaieB «PeHoy»
PEKOMEHIYETCsl YKPEIJIEHUE BXOIHOTO U BBIXOIHOT'O PYCJH BBIIOJIHATH TaKkKe MaTpanamu «PeHo»
JUTSL HaJIEXKHOTO 3aKPETICHUS] M COSMHEHMSI IOTKOBOM YacTH MaTpalia U pyciaoBOr0 YKpeIIeHus
B €IMHOE 1IEJI0E.

7.9. YeTpoiicTBO NPOTHBOCEIEBbIX, IPOTHBOKAPYEBbIX U
NMPOTHBOJIEIOXOIHBIX KOHCTPYKIM A

7.9.1 CeTka KOJNbUYKHOTO THIA JUIsl 3alUTHI BOAOIPONYCKHOTO coopyxkenus uz MI'C or
KapyexoJa, JIEM0X0Ja M CeJied M3TOTaBIMBACTCS M3 IIECTH B3aMMOCOEAMHEHHBIX KoJjel (1o
MPUHIUITY KOJIBYYTH) U KPEMUTCS Ha HECYIIEM BEPXHEM M HUXHEM Tpocax. BricoTa cuctembl
MOXET COCTaBJIATh OT 3 10 6 M, pacCTOsIHUE MEXAY CToMkamu cocTtaBisieT oT 5 1o 10 m. JIBa
HECYIINX Tpoca U OOKOBasi pacTsikka 3aUKCUPOBAHBI B OJUH SKOPb. CTOMKHU yAEpKUBAIOTCS B
YCTOMYMBOM TIOJIOKEHUHN JABYMS HATSHKHBIMH TPOCaMH (pacTsKKaMH ), 3a(UKCUPOBAHHBIMHU TIPH
MOMOIIM aHKEPHOTO KpeIJIeHHs (SIKopeM) B BepxHei dacTu. Topmo3a BKIIOYEHBI B CHCTEMY
HECYIIUX TPOCOB W B CHUCTEMY HATSDKHBIX TPOCOB-pacTsDKeK. Komblla KONBUYXKHOUW CeTH
quameTpoM 350 MM HM3TOTaBIMBAIOT U3 4 MM CTaJIbHOW OLIMHKOBAHHOU MPOBOJIOKH (Pa3pbIBHOE
yenmuae 1500/1800 H/mm?), moBepXHOCTHAS IIIOTHOCTH ITMHKA He MeHee 150 /M2, CeTn BoifHOTO
KPYYEHHsI MOCTABISIIOTCS MAKETaMU, PAJbl CETKH HAXOMASTCS CTPOro OAuH Haja Apyrum. Bec 1
M? KONBbYYKHOM CETKH, KaK TIPaBHIIo, cOCTaBseT 7,5 kr (puc. 33).
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Puc. 33. Konvuysicnvie cemku

Jis palloHOB C TIOBBIIIEHHOHM AarpecCUBHOCTBIO BOJBI PEKOMEHAYETCS HCIOIb30BaTh
MIPOBOJIOKY (CETh) C JOMOJHUTEIBHBIM MOKpbITHEM U3 [TXB.

7.9.2 CoeanHeHUE KOJbUYKHOW CETKH C HECYIIMM TPOCOM OCYILIECTBISETCS MPU MOMOILU
COCIMHUTENBHBIX cK00. CoeMHeHNe TIOJIOTHHII CETKH MPOU3BOANTCS BUHTOBBIMU 32)KUMaMH U
TpOCOM MeToJoOM cBUBKM. C BHYTpeHHEH CTOpPOHBI Oapbepa (CHUCTEMbI) NPHUKPEIUIAETCS
OTpaX/IEHUE W3 CETKM [BOMHOTO KpPYUYEHHs, YTO TPEMSITCTBYET MPOCKAKUBAHHIO KaMHEH
HeOobIIMX pa3mMepoB. CToiku 6apbepa COCTOAT U3 METANTMYECKOTO IIBEIUIEpa, MPOpUIIs, TPYOb
(puc. 34). B 3aBUCUMOCTH OT CIOKHOCTH y4acTKa MPOEKTUPYIOTCS T€ UM WHBIE CTOHKH.
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Puc. 34. Cmoitka 6apvepa

7.9.3 Topmo3a BKJIIOYEHBI B CHUCTEMY HECYLIMX TPOCOB U B CHUCTEMY HATSHKHBIX TPOCOB-
pactsbkek. TopMo3a M3roTOBJIEHBI Ha OCHOBE IUIOCKOW JKEJIE3HOM IUIACTHHBI, 3aKPYYEHHOU B
JKECTKYI0 cnupajib. MakcUMalbHBI TOPMO3HOM MyTh Ka)KA0ro BUTKa coctasisieT 0,5 M, 4TO
COOTBETCTBYET dHEPruu, paBHOM npudmmsutensHo S0 KJ[x. B 3aBucuMocTu oT sHEpreTuuecKon
COCTABJISIFOLLEH BO3JEHCTBUA CEIEBOr0 MOTOKA, Kapyuel WY JIbJIa MOTYT UCIIOIb30BATHCS TOPMO3a
OT 2,25 BUTKOB 10 4,5 BUTKOB.

7.9.4 3ammuTHas cucTeMa JO0JDKHA OBITH OCHAIllEHA HECYINIMMH HATSKHBIMH TpPOCAMH B
3aBHCUMOCTH OT YHEPTreTHYECKON COCTABIIAIOIIEH BO3AEHCTBUS CEJIEBOr0 MOTOKA, KApUYeH U JbJa.

Topmo3a BBICTABISIOTCS Ha OOKOBBIX pacTskkax. KpermseHue cToiiku 3amuTHOro Oapbepa
OCYIIECTBIISIETCA aHKEPOM, NMPHU OETOHHOM IIOKOJIE OJHUM aHKEPOM KPETUICHUS CTOMKH M JBYMS
aHKepaMH KpeIUIeHWs OCHOBaHUsl CTOWKH. KOHCTpyKTHBHas cxema 3allUTHBIX OapbhepoB
npHBeieHa Ha puc. 35.

7.9.5 Pa30OuBKa 1o KOHCTPYKITUIO TPOU3BOIUTCS COTJIACHO CXEMe Pa3METKH (TIPUBEIECHHOMN B
MPOEKTHOW JOKyMeHTanuu). st pasMenieHusi CETKU OTHOCHTENIBHO 3alllUIaeMOTo OOBEeKTa
HE00X0UMO COOTI0JaTh MUHUMATBHBIE Pa3Mephl, COOTBETCTBYIOIINE TOPMO3HOMY MYTH CETKH.
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7.9.6 Jlns HaTsDKEHHS TPOCOB IpU auamerpe 16 - 26 MM pEeKOMEHIYETCS MCIIOJIb30BAHHE
HaTsDKUTENA pasmepoMm 16. Jlns HaTsOKEHUS TPOCOB PEKOMEHAYETCSl HCIIOJIb30BAaTh JBE
(onTUMaNIbHO YeThIpe) sebeaku ¢ MakcuManbHOU cuiioil HaTspkeHus 20 kH. Konrposns 3axkuma
TPOCOB BBIIOJIHSETCA ITPU IOMOILIU AUHAMOMETPUYECKOTO KIIIOYA.

7.9.7 MoHTaxHbBIE paOOTHI BBITOJHSIOTCS B CISAYIOMIEM ITOPSIKE:

- YCTaHOBUTh IJIACTUHY OCHOBAaHHS Ha OETOHHOM II0KOJ€ U 3a(UKCHpPOBATH €€ JABYMS
aHKepamy;

- BBIPOBHUTH IUIACTHHY U 00KaTh aHKEPHBIMU O0JITaMH;

- YCTaHOBUTH CTOMKY Ha IUIACTUHY OCHOBAHMSI, OCTaBUB IIPU 3TOM 3a30p OTHOCHTEIBHO
IUTAaCTHHBI JJIs1 TOTO, YTOOBI CTOIKA MOTJIa HAKJIOHATHCS K HU)KHEH YacTu CKJIOHA; OTPEryIupoBaTh
HAKJIOH CTOWKH, 3a)MKCHUPOBATh BPYYHYIO HATSHKCHHE TPOCOB TIPU TOMOIIM 32)KHMOB;
YCTaHOBUTB CETKY MEXKy CTOMKaMH U IIPOAETH TPOC MEXAY BEPXHUMU U HIDKHUMHU KOJIBLIAMU 110
BCEH JJMHE TMOJIOTHA; 3apUKCUpPOBAaTh CETKY 3aXHMaMU CHHU3Y/CBEpXY; OTpPEryJnpoBaTh
OKOHYATeJIbHbIM HAKJIOH CTOMKM M TPOCOB HATSHKEHUS M 3apUKCHUpPOBATh MpU momomu 3 - 5
TPOCOB;

- 3a(puKkcUpoBaTh OOKOBBIE PACTSKKH U CJIETKA HATAHYTh UX;

- 3aKpENUTh TOPMO3a BHYTPEHHUX HECYIIMX TPOCOB HA KPEIUICHUSIX CBEPXY U CHU3Y;

- YCTAaHOBUTb HECYIINE TPOCHI M HaYaTh HATSKKY X Ha CTOMKAX;

- COEIMHUTD CEKLIUU CETKU MEXIy co00il Mpu NOMOIIHU CKOO;

- 3a(pUKCUPOBATh CETKY 10 KpasiM psAJIOB Ha TPOCE, a TAK)KE U CBEPXY, U CHU3Y;

- IPOBEPUTH HATSKEHHE TPOCOB; B Cllydae UX OCJIabJeHusl IPOBEPUTh HAKJIOH CTOEK, a TaKxkKe
HaTsHKEHHUE TPOCOB CTOEK;

- ¢ IOMOUIbIO AMHAMOMETPUYECKOTO KJII0Ya MPOU3BECTH OKOHUYATEIbHOE HATSKEHUE TPOCOB
Oapbepa 1 00XkaTh 3aKUMaMu (He MeHee 4 - 6);

- OTpe3aTh OCTABIIUKCS TPOC MpuMepHO Ha 1,0 M OT 3aKMMOB U 3aUKCHPOBATH €r0;

- PacIpaBUTh CETKY M 3aKPEMUTh €€ NP MTOMOLIH CKOO;

- C BHYTpEHHEH CTOPOHBI 0aphepa YCTAaHOBUTH BHAXJIECT CETKY JBOMHOIO Kpy4eHUs MO JITMHE
6apnepa Ha BbICOTY 1,0 M OT HHXKHEro Tpoca; 3aUKCUPOBATh CETKY JBOWHOTO KPYyUEHHUS K CETKE
KOJHUY)KHOTO THIIA TIPH TOMOIIM KAHATA MM IPOBOJIOYHBIX CKPYTOK Ha KaxkaoM 1 M2,

7.9.8 Jlns OKOHUYATETBHOI'O KOHTPOJIS YCTAaHOBKU Oapbepa HEOOXOAMMO MPOBEPUTH HAKIIOH
CTOWKHM OTHOCUTEJILHO ITPOEKTHOT' 0, HaTSHKEHUE TPOCOB Oapbepa, BHICOTY CETKHU B LIEHTPE CEKIIUH,
OJIOKMPOBKY M 32)KMM aHKEPHBIX TaekK, (PUKcaruio 601TOB U CKOO U 32KMMOB TPOCOB IPHU MTOMOIIU
JTUHAMOMETPHUYECKOI0 KIIF04a, COCTOSSHUE TOPMO30B U OTPaskKICHUSI.

7.10. YcTpoMCTBO NPOTUBOHAJIEAHBIX MEPONIPUATHH

7.10.1 IIpoTuBOHaNEIHBIE MEPONPHUATHS U COOPYKEHHS IOAPA3ACIAIOTCA HA BPEMEHHBIE
(ce30HHBIC) U TOCTOSIHHBIC.



7.10.2 Ce30HHBIE MEp3JIOTHBIC TOsiICa MPUMEHSIIOTCSA JJisi OOpbOBI C HAEAIMU OT BBIXOJA
MOJ3EMHBIX BOJ] HEOOJBIIION MOIIHOCTH HAa y4acTKaxX ¢ HErTyOOKHM 3ajeraHHeM BEYHOMEP3IBIX
TPYHTOB WJIH BOJOYyopoB. OHM yCTpauBarOTCs MOCPEACTBOM PACUMCTKHU MOJIOCHI 3€MJIM OT CHera
nocie Kaxjaoro cHeromaza. lllupmHa pacyucTku KoeOJIETCS B 3aBHCHMOCTH OT MOIIHOCTH
Hajleau U peibeda MECTHOCTH OT 5 10 15 M, a JyiMHa moJIOCHl JAOMKHA 00ECHeUHTh IMOJHOE
HEepeKphITHE MTOTOKA TPYHTOBBIX BOJ. B citydae ecnu oauH nosic He oOecrieynBaeT 3ajepkaHue
HaJeIu, yCTpauBaeTcsi BTOPOM Mep3NoTHhIE mosc u T.J. Ce30HHbIE MEp3JOTHBIE Mosica
3 PEKTUBHBI B MECTHOCTH, TJI€ HET OOJIBIIINX CHEXHBIX 3aHOCOB.

7.10.3 Ce3oHHBIE MEp3JIOTHBIE TOsica JIsi OOpbOBI ¢ PEYHBIMH HAJEASIMHU YCTPAMBAIOTCS Ha
HEOOJIBIINX BOAOTOKAX MPH HETIYOOKOM 3ajieTaHUH BOJOHETIPOHUIIAEMOTO CJIOS MO/ PYCIOM U
MIPEACTABISIIOT cOO0M KaHaBbl MIMPUHON 2 - 4 M, BeIpyOaembie BO JbAy. KaHaBbl ITOIKHBI
IIepeceKaTh BCE PYCIIO U pacnojlaratbes MONepeK JOJIUH BOAOTOKOB Ha paccrosiHuu 200 - 300 m
OT MCKYCCTBEHHOTO COOpPY)KE€HHS Ha OTMENsX M IepeKarax, rIe BOJOTOK MOXET ObITh
IPOMOPOXKEH OBICTpEE.

KanaBy cneayer yrnyonsate Ha 0,3 - 0,5 M HuKe IHA pyclia, KOHIIBI KaHaB JOJKHBI OBITh
BpE3aHbl B Oepera BOJAOTOKA Ha TAKOE PACCTOSHUE, YTOOBI IPEAOTBPATUTH BO3MOXKHOCTH MTPOXO/a
B OeperoBbIX HaHOCAX BOJ, MUTAIOIIUX Hajenb. CKaablBaeMbIil JieJd U TPYHT U3 KaHAB HY>KHO
YKJIaJbIBaTh B BaJl, PACIIOJIOKEHHBIN C HU30BOM CTOPOHBI.

7.10.4 Yrerienue pycia MOXKET ObITh MPUMEHEHO B pailoHaxX CO 3HAYUTENbHBIM CHEKHBIM
IIOKPOBOM Ha Y3KHUX, INUPUHOH 1 - 2 M, peukax U pyubsiX. Ji1Ha yyacTka yTemjieHus: Ha3Ha4aeTcs
B 3aBUCUMOCTHU OT MECTHBIX yciaoBui oT 20 10 100 M B BEpXOBYIO CTOPOHY OT BOJIOIIPOIYCKHOTO
Boopy>keHus u oT 20 10 50 M B HU30BYIO.

VYTemienue pycii MOXKHO MPOU3BOJUTH MXOM, TOP(OM, XBOPOCTOM, BAIECKHUKOM, BETBSIMU
XBOMHBIX JI€pEBBEB, yKiaJbiBaeMbIX ciaoeM 0,3 - 0,5 M Ha HacCTWJI U3 KeplAed U MOKPbIBAEMBIX
PBIXJIBIM CHETOM.

7.10.5 Ilpu obpazoBanuu peunoil Hanequ Hke MI'T u co3nanum BenencTBue 3TOro mepen
MI'T noamopa BObI C JI€ITHBIM TOKPOBOM CJIEIyET YCTPauBaTh MPOPyOU C HU30BOM CTOPOHBI ISt
CBOOOJHOIO BBIXO/a MOANEPTON BOJIBI HA TOBEPXHOCTB JIb/IA.

7.10.6 ITpumepoM MOCTOSIHHBIX IPOTUBOHAJIEAHBIX KOHCTPYKIIMHA MOTYT OBbITh BaJIbl U3 IPYHTA,
KOTOpBIE CJIEAYeT NPUMEHATh MPEUMYIIECTBEHHO il OOpbObI C JIOTOBBIMH HAJEASMH C
MCTOYHMKAMU MUTAHUs, HAXOASAIMIMMUCS B YIAJIEHUH OT Tpacchl. Banbl 10MKHBI yCTpauBaThCs €
TaKUM pacyeToM, YTOObI OHU yNIEPKUBAJIU BCIO Hajeab. Baibl coopyskaroT BeicOTOM 1 - 3 M,
mupuHoil o Bepxy 1,0 M ¢ orkocamu 1:1,15. Banbsl Heo0XoaMMO OTCHINATh M3 TIIMHHUCTBIX
TPYHTOB C TIIATEIbHBIM YIJIOTHEHHEM. B 3aBUCHMOCTH OT penbeda MECTHOCTH Bajibl HYKHO
pacnosarath B rane moj yriom 140° - 170° ocu Bogotoka (puc. 36).
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Puc. 36. IIpomusonaneonvie eanwl:

1 - Konmyp naneou 0o ycmpoicmea npomueonaneOHbIX KOHCmpyKyuii; 2, 4 - sanvt; 3 - cemka unu 3a60p-
wum; 5 - HazopHan Kanaea; 6 - wum u3 00cok; 1 - 8bIX00HOE PYClO0

Jlns mporycka Mo JIOTy MOBEPXHOCTHBIX BOJ B BajaX HEOOXOIMMO OCTaBISITh MPOCBETHI
pazMepamu, 00eCTICUNBAIOIIMMU MTPOITYCK MaKCHMAIBLHOTO pacxo/ia, Ho He MeHee nuameTpa MI'T.
B mpocBeTsl ycTanaBnuBaeTcs ceryaTasi KOHCTpyKuust (puc. 37) uiu 3a60p U3 JOCOK UId OpEBEH.
JlepeBsiHHBIE 3a00PHI YCTAHABIUBAIOTCS HA 3UMY, pa30UparOTCst BeCHON. CETKH CTOSAT MOCTOSTHHO
U JIOJDKHBI IEPUOTUIECKH OCBOOOKIATHCS OT HAHOCOB.

Puc. 37. Koncmpykyuu npomugoHaneoHsix cemox:

1 - ycunusarowue kanamet, 2 - cmoiiku 6apvepa; 3 - cmanvnoi kanam (mpoc)

8 KOHTPOJIb KAYECTBA U ITPUEMKA PABOT

8.1 KoHTposip KauecTBa Ipu MPOU3BOACTBE PA0OT MO COOPYKEHUIO JOJDKEH OCYIIECTBISATHCS
Ha BCEX CTaAMSIX TEXHOJIOTUYECKOTO Mpoliecca.
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8.2 KoHTposs KauecTBa U MpueMKa padoT JOJDKHBI 00eCTIeYNBaTh:

- BBICOKOE KayeCTBO BBINOJHAEMBIX PAaOOT M TOJHOE COOTBETCTBHE MX YTBEPKIACHHOMY
MIPOEKTY U JEHUCTBYIOLIMM HOPMAaTUBHBIM JJOKYMEHTAM;

- COOTBETCTBUE KaYECTBA MATEPUAJIOB U KOHCTPYKIIMM TpeOOBaHUSAM YTBEP>KJIEHHOT'O IIPOEKTa
Y TOCY/IAPCTBEHHBIX CTAaHAAPTOB;

- CBOEBPEMEHHOE OCYIIECTBICHHE MPOMEKYTOYHOH NPUEMKH BBIMOJIHEHHBIX paboOT u
paBUIIbHOE 0(hOPMIIEHHE COOTBETCTBYIOLIECH MPOU3BOICTBEHHO-TEXHUUECKON JOKYMEHTAIINH.

Jlo mpueMKH CKpBITBIX pa0dOT W OTBETCTBEHHBIX KOHCTPYKLHMH 3ampemiaercs MpPOBOAMTH
nocneayroime padboTsl (Hanpumep, ycranoBky MI'T Ha HENPUHATYIO TPYHTOBYIO MOJYIIKY WM
3acbiIKy MI'T ¢ HEenpUHATHIM 1ONOJHUTENBHBIM 3aIUTHBIM ITOKPBITUEM).

8.3 KOHTpOJb MJIOTHOCTU IPYHTA €CTECTBEHHOIO OCHOBAHMS, a TAKK€ KOHTPOJIb INIOTHOCTH
TPYHTOBOH MOAYIIKH, YKJIaJBIBAEMON B3aMEH CJIa00r0 rPyHTa OCHOBAHUS, OCYLIECTBISCTCS MO/
0Cblo 1oporu uepe3 Kaxiple 0,5 M BbICOTHI moAyuiku. KonnyecTBo mpod T0KHO ObITh HE MEHee
JIBYX B Ka)JOM TOUKE.

[I10THOCTh TecuaHBIX TPYHTOB KOHTposupyercs npubopom KoaneBa, a mie6eHHCTO-
TaJICYHUKOBBIX U JPECBSIHO-TPABUMHBIX - METOJIOM JIYHOK. [ 10 OKOHYaHMM TOATOTOBKY OCHOBaHUS
MI'T cocTaBsIOT aKT IO CTaHIAPTHOM (OpME Ha CKPBHIThIC PaOOTHI.

Pe3ynbTaThl KOHTPOJIS 3aHOCATCS B aKT HA CKPBITHIE PaOOTHI.

8.4 Ilepen HawamoMm pabOT TO MOHTaXy CIEAyeT MPOBEPUTh HAIMYUE MaPKUPOBKH,
0TOpaKkoBaTh SJIEMEHTHI, BBHINPABUTh IOTHYTHIE MECTa JCPEBSIHHBIM MOJOTKOM H O00ECIICUYHTh
KOMILUIEKTHOCTb 3JIEMEHTOB U Kpemnexa.

[Tpu 0TOpaKOBKE JIEMEHTOB U Kpemnexa cleayeT IPOBEPSATh KAUeCTBO 3aIUTHOIO IMOKPBITHUS,
MapKHUPOBKY JIEMEHTOB, TEOMETPUUECKHUE pa3MEPBI IIEMEHTOB U Kperexa.

Ha xaxxpom rodpupoBaHHOM JHCTE Ha BHYTPEHHEW €ro IOBEPXHOCTH y BTOPOTO psiaa
OTBEPCTHUH AJISl MPOJOIBHOTO CTHIKA HA MIEPBOM BBIITYKJIOM rope JOIKHBI ObITh YKa3aHbl MapKU
cranu, aneMenTa u kieitmo OTK 3aBona u nHCcekTOpa Mo KauecTBy. Mapka 3jieMEeHTa yCIIOBHO
o6o3navaer auameTp MI'T u Tonmuny ymcra. Ha kaxaom nakere MI'C momkHBI OBITH OMpKa ¢
YKa3aHWEM MapKH 3JIEMEHTa, TOJILIUHBI JIEMEHTA, TuaMeTpa TpyObl, 3aBO1a-U3TOTOBUTENS U T/
BBIITYCKA.

8.5 Ilepen nauamom moHTaxka MI'T HOMKHBI OBITH BBHIIOJHEHBI KOHTPOJIbHAs COOpKa U Bce
HOJrOTOBUTENIbHbIE PAOOTHI.

Ecimu na mecre crpoutensctBa MI'T psgoM ¢ MOArOTOBIEHHBIM OCHOBAHMEM OTCYTCTBYET
pPOBHAas IUIOIIAJAKA, TO JUIsl COOPKU TPYOBI cielyeT MOJAroTaBIMBaTh MOAMOCTH, pacrojaras ux
BOJM3M TPOEKTHOM ocH. B Xome MOHTaka M TMOCJHE€ €ro 3aBepIICHUS OCYIIECTBISETCS
reoIe3NYECKUN KOHTPOJIb.

8.6 Ilpuemka cmontupoBanHoit MI'T nepen ycTpoiicTBOM TPpyHTOBOM 000MMBI 10JIKHA OBITH
o opMIIEHa aKTOM.

8.7 llpu BbIONHEHUMU pPaOOT MO 3alIUTE OT KOPPO3UU METAJIOKOHCTPYKLIMH JOKHBI
KOHTPOJIMPOBATHCS:

- TEMIIEpATypa OKPYKArOLIETO BO3/1yXa;

- OTHOCUTEINBHAS BIAXKHOCTh BO3AYXa;

- 00€3’KUPEHHOCTh U YUCTOTA CKATOTO BO3/AYyXa, MPUMEHSEMOro B IMpoOIlecce MPOM3BOACTBA
pabor;

- CTENEHb OYMCTKHU MOBEPXHOCTH MEPE/ HaHECEHUEM JIAKOKPACOYHBIX MAaTEPHAJIOB;

- TAPaHTUNHBIA CPOK UX NPUTOJHOCTH;

- BpeMsl TE€XHOJOTUYECKOW BBIIEPKKM HAHOCHUMBIX CJIOEB 3alIUTHOTO MOKPBITHUS U BpeMs
BBIIEP’KKH TOJTHOTO MOKPBITHS.

KOHTpoOJIb BBICBIXaHMS JIAKOKPACOUYHBIX MOKPBITUH cienyeT ocymiecTBiasaTs mo [OCT 19007-
73*.

8.8 KoHTpoisib KauecTBa JIAKOKPACOYHOTO MOKPBITHS JTOJKEH MPOU3BOJUTHCS IO BHEIIHEMY
BUJY, TOJIIMHE U aIr€3UN.
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8.9 KouTposb BHEmIHEro BHUAA TOKpbITUA ocymecTBisercs coriacHo [OCT 9.407-
84* «llokppITHs TaKOKpacouHbIe. METOIbI OIICHKH BHEIIHETO BHIA».

[ToxpbITHE HE JOJKHO MMEThH MPOITYCKOB, TPEIIMH, CKOJOB, My3bIpeil, KpaTepoB, MOPIIUH U
Ipyrux 1eQeKTOoB, BIUSIONINX Ha 3alIUTHBIE CBOWCTBA.

8.10 KoHTposb TONIIMHBI MOKPHITHUS OCYLIECTBISIETCS C IOMOUIBIO TOJIIMHOMEPOB
AJIEKTPOMAarHUTHOTO TUIIA.

TonmuHa NOKPHITUA Ha dJIEMEHTE ONpeAesAeTcsl Kak cpeiHss apudmernyeckas BeTUUMHA U3
KOJIMUECTBA 3aMEPOB, IPUHATOIO JUIsl JTAaHHOW KOHCTpYKUKU. KonnuecTBo Touek onpenensiercs B
pa3HbBIX MECTaxX B 3aBHCHMOCTH OT JJIMHBI 3JIEMEHTA: MpU JJIMHE 37eMeHTa 10 5,0 M 6epetcs 5
TOYEK.

Onpenenenyue TONIIUHBI MOKPBITHS B KaXKIOW TOYKE MPOU3BOAUTCA MO 5 KOHTPOJIBHBIM
3aMepaM TOJILMHBI B paauyce 5 cM, IIPU 3TOM MAKCUMaJIbHOE M MHUHUMAJIbHOE 3HA4YEHMs HE
yuuThIBatOTCS. ToONIIMHA TOKPBITHS B KaXJAOH TOYKE OMNpeNeNsercs Kak CpeaHss
aprudMeTHUeCcKas BeTMYMHA U3 TPEX OCTABIIUXCS MOKa3aHUM.

8.11 KoHTtposb aare3uu MOKPHITUS JOIKEH OCYIIECTBIATHCS 10 METO/Ty PEIIETYaTOr0 HaJpe3a
B cootBeTcTBUU ¢ [OCT 15140-78*. Anre3ust HOKpPHITHS TOJDKHA OBITH HE OoJiee 2 6auioB.

VcnpiTanue Ha aAre3uio CjieayeT MPOU3BOJUTH METOJOM MapalljieNIbHbIX HaApe30B 110
B3aMMHO-TIEPIICHIMKYIISIPHBIM HarpaBieHusM. Hape3oB H0KHO OBITh HE MEHEE IECTH JITHHON
He MeHee 20 MM.

Hanpessl penaioT Ha paccTOSHUM 2 MM IpH TONIIMHE HOKpbITHS OoT 60 no 120 MM u
PacCTOSIHUU 3 MM Ha MOKPBITHAX TOIIIHHON OoJiee 120 MKM.

[lpu mpope3anuu cios 0 MeTayia MOXKET HaOII0NaThCsl HE3HAUMTENHLHOE OTCIAMBAaHHE
MOKPBITUS B BHUJAEC MEJKUX YelIyeK B MecCTax IMepeceueHus IMHUN pemerku. Hapymenue
JIoITycKaeTcst He 6osee ueM Ha 5 % pemeTKH.

Ha y4actkax mpoBepKu aAre3uu MOKPhITUE T0JKHO OBITH BOCCTAHOBIJICHO 1O IPUHATOM cxeme
OKpallMBaHUS.

8.12 YcTpoiicTBO TPyHTOBOM 000HWMBI BEJIETCS O] TOCTOSIHHBIM T'€01€3UNY€CKUM KOHTPOJIEM.

8.13 KoHTposb MIOTHOCTH TPyHTA CJIENYET OCYIIECTBISATh HA MPOTSKEHUH BCETO Ipolecca
3aceinkn MI'T myrem otGopa mpo6. IlpoBepsieTcss MIOTHOCTh KaKAOrO OTCHIIAHHOTO H
YIUIOTHEHHOT'O CJI0sI TPYHTa OKOJIO BXOJIHOTO U BBIXOJTHOTO OTOJIOBKOB M IO BCEH JIMHE TPYObI HE
pexe, uem yepe3 10,0 m Ha pacctosauu 0,1 M u 1,0 M oT G0oKOBBIX cTeHOK. KomudecTBo mpod
JOJDKHO OBITh HE MEHee JBYX B KaXJOW Touke. Pe3ynbTaThl KOHTpPOJISI 3aHOCSTCS B aKT Ha
CKpPBITBIE pabOTBHI.

[110THOCTH MECYaHBIX U TIIMHUCTBIX TPYHTOB omnpenenstoT npubopom Kopanesa. IlnmoTHOCT
11€0€HUCTO-TAJICUHUKOBBIX M JAPECBIHO-TPABUMHBIX TPYHTOB KOHTPOJIUPYETCS METOJIOM JIYHOK
(cMm. mpunoxenue JI).

8.14 OueHky KayecTBa BBINOJIHEHUS pabOT MO YCTPOHCTBY JIOTKAa CJeIyeT HpPOU3BOJIUTH
BHEIIHUM OCMOTPOM (TIPOBEPKON OTCYTCTBHSI TpPELIUH, OyrpoB, BHaJWH, PACCIOCHUN) U
KOHTPOJIEM F€OMETPUYECKHUX Pa3MEPOB.

ITo oxoH4uaHuu pabOT cocTaBisgeTcs akT MpueMkH Jjotka B MI'T.

8.15 Vkpemnenue pycin M OTKOCOB o00oiMbl Bokpyr MIT cienyer npou3BOAMTH B
COOTBETCTBUU C MPOEKTAMH U HOPMaMH TI0 MTPOU3BOJICTBY 3€MJISIHBIX U YKPEMUTEIbHBIX padoT.

[Tocne 3aBepieHus TUX padboT ciieayeT npon3BoauTh NpueMky MI'T B iesoM ¢ opopmieHrneM
aKTa.

8.16 Ilpum mpuemke MOCTPOEHHOTO COOPYKEHHs JIOJKHA OBITh NMpEABSBICHA CIEAYIOIIast
JOKYMEHTaIUs: 4YepTeX U TPyObl, HA KOTOpPble HAHECEHbI COTJIACOBAHHbBIE W3MEHEHHUS;, aKThl
OCBHJIETEIbCTBOBAHNUSA M AaKThl NPOMEKYTOYHOW IPUEMKH OTBETCTBEHHBIX KOHCTPYKLIHUN U
CKPBITBIX paboT (YCTPOICTBO OCHOBaHM, MOHTaK KOHCTPYKIUHN, yCTPOHCTBO JOMOJHUTEIHHOTO
3alIUTHOTO MOKPBITUS U JIOTKOB, TPYHTOBasi 0OCHINIKa TpyO); akT ocBuaerenbcTBoBanus MI'T B
1ejaoM; macrnopt (cepTuduKar) Ha TOCTABJICHHBIE CTPOUTEIBHBIC CTaJIbHBIE KOHCTPYKIIUH;
nacropT (cepTH(HKAT) Ha TMOCTaBICHHbIE OOBEMHBIE TEOPEIIeTKH W T'€OTeKCTHIb IS
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apMOTPYHTOBOIl 00ONMBI; JOKYMEHTHI O COTJIACOBAHMM JOMYIIEHHBIX IMPU CTPOUTEIHCTBE
OTCTYIUIEHUH OT MPOEKTA; CBOJHASL BEIOMOCTh YKa3aHHBIX JTOKYMEHTOB.

9. TPEBOBAHUSA BE3OITACHOCTU U
IHPOU3BOACTBEHHASA CAHUTAPUSA

9.1 Ilpu mnpousBoxctBe pabor mno mnoctpoiike MIT cregyer pyKoBOICTBOBATHCS
ykazanussmu CHull 12-03-2001«be3omacHocTh Tpyna B CTPOUTENBCTBE», 4acTh I «OOmme
TpeOoBaHusm», yacth Il «CTpouTtenbHOe IPOU3BOACTBOY, AEHCTBYIOIMMY IIPAaBUJIAMU U HOPMaMHU
TEXHHUKHU 0€30MaCHOCTH U OXPaHbI TPYy/Ja B CTPOUTEIHCTBE 110 COOTBETCTBYIOIIMM BUIaM padoT, a
TaKXke TPeOOBAHUSAMHU HACTOAUIMX METOINYECKUX YKa3aHH.

9.2 Bce pabouune AOKHBI OBITH TPOMHCTPYKTUPOBAHBI 110 TEXHUKE 0€30MaCHOCTU U 00yUEHBI
paboTam, KOTOpbIE OHU JOJDKHBI BBITOTHATH. [10 OkOHYaHMM 00y4eHUs KaXKAbIi paboumii JOKeH
cIaTh HSK3aMEHbl KOMHUCCHM IO MPOBEPKE 3HAHWUM, OPraHU30BAHHON TIJIABHBIM HH)KEHEPOM
CTPOUTENIBHOM OpraHu3aluu. DK3aMeH cieayeT 0(hOpMIIATh TPOTOKOJIOM.

9.3 3ampemaercs ocymecTBIsATh MOHTaXK MI'T 6e3 momHOro KOMIUIEKTa HEO0OXOIUMOTO
MHCTPYMEHTA.

9.4 YcraHoBKy 31eMeHTOB Ipu MoHTaxke cekiuit MI'T criemyer mpou3BOAUTH C MOMOIIBIO
CHEHAJIbHBIX KPIOKOB. MOHTHUpPYEMBIN 3JIEMEHT pa3peliaeTcsi 0CBOOOKAATh OT KPIOKOB TOJIBKO
nocie (pUKCaIuu ero MOJI0KEeHHs 00JITaMU HIIM OTPaBKaAMHU.

9.5 3anpemaercs HaxoauThes BHYyTpu MI'T HEnmocpeicTBEHHO 1101 MOHTUPYEMBIM 3JIEMEHTOM,
a TaKk)Ke YCTaHaBJIMBATh COCTUHUTENbHBIE OONTHI IO TeX MOp, MOKa MOJI0KEHUE STOTO AJIEMEHTA
HE 3a(UKCHPOBAHO ONPAaBKaMHU HE MEHEE Ye€M B JIBYX TOUKaX.

9.6 IIpu nepexkatke cMoHTHpoBaHHOW MI'T WM OTHENBHBIX CEKUMM CIEAyeT HaXOIUTbCS
TOJIBKO M033/11 UX.

9.7 lloxbem MOJHOCTHIO CMOHTHUPOBaHHOW MI'T kpaHOM JOMYyCKaeTCs TOJIBKO MOCIE 3aTSKKU
BCEX COEJMHUTEIHHBIX OOJITOB.

9.8 Ilpu mpousBoactBe pabor mo 3amure MI'C nomuMepHBIMH MaTepuanaMy ClenyeT
co0JII0/1aTh U3JI0’KEHHbIE HUKE MTPaBUiIa TEXHUKU 0€30IacHOCTH:

- IPOIIECC HAHECEHUS JOJKEH TPOU3BOAUTHCS B cooTBeTcTBUU ¢ [OCT 12.3.005-75%;

- IpY IOJITOTOBKE MMOBEPXHOCTH HEOOX0AUMO coO01aTh TpeboBanus 6ezonacHocTi o [OCT
9.402-80%;

- B CKJIaJlaX ¥ Ha YYacTKaX [0 HAHECEHUIO JOTMOJIHUTENBHOTO MOKPBITUA HE JOIMYCKAETCS
IIPOU3BOJICTBO PadOT, CBA3AHHBIX C IPUMEHEHUEM OTKPBITOIO OTHS, UCKPOOOPa30BaHUs, KypEeHUs
U T.J1. YYacTKH HEOOXOAMMO CHAOIUTh MEHHBIMU OTHETYIIUTEISIMHI, SIIIIUKAMHU C TIECKOM U IPYTUM
MIPOTUBOIIOXKAPHBIM UHBEHTAPEM;

- TPOU3BOJCTBEHHBII MepcoHal He JOJDKEH JOMYCKaThCsl K BBINOJHEHHIO paboT 0Oe3
WHIMBUIYAJILHOM 3aIUThI, cooTBeTCTBYIOMICH TpeboBanusm [OCT 12.4.011-89;

- paboune, Bexyme paboOThl, AOJKHBI paboTarte B crenoaexzae. Cnemnoaexay, oOIUTYIO
pacTBOpPUTENIEM WM JJAKOKPACOYHBIMU MaTepualaMH, CIeyeT HEMEAJIEHHO 3aMEHUTh YUCTOM;

- JUIS TPEeIOXPAaHEHHs] OPraHoOB JbIXaHUS OT BO3JCMCTBUS KPacOYHOTO TyMaHa MU MapoB
pacTtBopuTes paboure JOHKHBI MOJIb30BaTHCS PECIUPATOPAMH, a TAKXKE 3alIUTHBIMUA OUYKAMH;

- 1715 3aIIUTHI KOKU PYK HEOOXOIUMO MPUMEHSTh PE3UHOBBIE MEPUATKH WU 3alIUTHBIC Ma3H
u nactel 1o TOCT 12.4.068-79%*:

- Tapa, B KOTOPOU HAXOIATCS MaTEPHAIBI K PACTBOPUTEINH, TOJKHA UMETh HAKJICUKH HIIA OUPKHU
C TOYHBIMH HAaUMEHOBaHHEM U 00O3Haue€HHWEM MaTepHasioB. Tapa JOKHA OBITh MCIPAaBHOW U
MMETh IJIOTHO 3aKPBIBAIOLIUECS KPBIIIKH;

- OMMWJIKH, BETOIIb, OOTHPOYHBIC KOHIIBI, TPSTKH, 3aTPS3HEHHBIC TIOJTUMEPHBIMU MaTEpHAIAMU
U PacTBOPUTEISIMU, CIEAYET CKIAJbIBaTh B METAJUIMUECKHUE SIIIMKA U MO OKOHYAHUM KaXIOu
CMEHBI BBIHOCUTH B CHEIIMAILHO OTBEJACHHBIE MECTA;

- OKOJ0O pabouero Mecra JODKHA OBITh YHCTas BOJA WM CBEXEMPUTOTOBICHHBIN
dusunonornueckuit pactsop (0,6 - 0,9 % pacTBOp XJTOPUCTOTO HATPHS ), YUCTOE CYXO€ MOJIOTEHIIE,
MPOTUPOYHBIA MaTepHa;
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http://files.stroyinf.ru/Data2/1/4294852/4294852016.htm
http://files.stroyinf.ru/Data2/1/4294847/4294847506.htm
http://files.stroyinf.ru/Data2/1/4294847/4294847506.htm
http://files.stroyinf.ru/Data2/1/4294852/4294852005.htm
http://files.stroyinf.ru/Data2/1/4294838/4294838989.htm

- TpU TONAJaHWM B TJIa3a PACTBOPUTENS WIM TOJUMEPHOTO Marepuana HEoOXOIUMO
HEMEJUIEHHO OOMJIBHO MPOMBITH TJ1a3a BOJOM, 3aTeM (PU3HOIOTUYECKHM PAacTBOPOM, MOCIE Yero
00paTHUTHCS K Bpavy;

- T0CJIe OKOHYaHUs PabOoThl HEOOXOIUMO IPOM3BECTH YOOpKy pabouero mecra, OYHCTKY
CIIELOICKAbI U 3AIUTHBIX CPECTB.

9.9 B kaxnoii cmene mo crpoutenbcTBy MI'T HOKHBI OBITH BBIAENIEHBI U OOYYCHBI
CrIeualIbHbIC JINIA JUIS OKAa3aHHUS IIEPBON TIOMOIIIH.

9.10 Ha xaxxnoMm crposimeMcsi 00beKTe IOJKHA OBITh OpraHW30BaHa IOCTOSHHAs CBS3b C
[EHTPAIbHBIM MPOPAOCKUM ITyHKTOM, HMEIOIIUM YTBEP)KJICHHBIH MPUKA30M IO CTPOUTEIHCTBY
HOPSIOK  OpPTaHU3allMM MEAWLIMHCKOW TIOMOIIM M HBaKyallud, B Ciydyae HEOOXOIMMOCTH,
TPaBMHPOBAHHBIX HJIH 3a00JIEBIINX PAOOTHUKOB C 00OBEKTA.

Ipunoxenune A

(pexomMenayemoe)
A.1 ITapamMeTpsl cTasieid 1 TOGPPHUPOBAHHBIX 3JIEMEHTOB
Tabnuna A.1
MexaHUYECKHE CBOIICTBA M XUMHYECKHUHN COCTaB CTalleH
[Ipenen [Ipenen VYnunenue, % | [lokpsiTue
TEKy4eCTH, TPOYHOCTH, [Tonepek, He IIUHKOM (B Xumuyeckuit coctas B %
H/MM?, He MeHee H/mm? MeHee MHKPOHAX)
Mapka TonmuHa JarcTa, MM _
T <16 >3 >3 C Si | Mn P S
_ <100 <40
15 240 400 23 80 0,12-10,12(0,4 -|1<0,035| <0,035
(Poccwst) 0,2 - 10,65
0,25
0921 310 450 22 80 <0,12]|0,17]1,4 -{<0,035| <0,04
(Poccust) - 118
0,37
Tabnuma A2
[Tpumeps! pU3NUECKUX XAPAKTEPUCTUK MHOTOJUCTOBBIX CEKLIUMN
[Tonepeunsie pazmepsl Tnowae Mowment Cratuueckuit
ro)prIpPOBaHHOTO Tomupuna HTOTIEPEHH. WHEPIIHH, MOMEHT HHEPIIUH, Pamyc
JMCTa, MM CeUeHHs, 3 3 nHEepUuu (MM)
npoduIst (MM) (v MM®/MM (MM°/MM)
3,0 3,77 1176,6 44 .4 17,7
4,0 5,04 1581,9 58,6 17,7
150%50 5,0 6,30 1995,2 72,6 17,8
6,0 7,57 24175 86,3 17,9
7,0 8,85 2849,7 100,0 17,9
3,0 3,52 1657,25 39,42 17,33
4,0 4,83 1457,56 53,30 17,37
152%51 5,0 6,15 1867,16 66,98 17,42
6,0 7,46 2278,31 80,22 17,48
7,0 8,71 2675,11 92,56 17.52
3,5 4,78 11710,74 152,72 49,50
4,8 6,54 16038,98 207,54 49,52
380x140 55 7,63 18743,25 241,38 49,56
6,3 8,72 21445,89 274,87 49,59
7,1 9,81 24164,64 308,24 49,63
3,0 3,46 10886 136,01 52,80
400x150 4,0 5,35 14944 185,50 52,85
5,0 6,81 19060 235,04 52,90




ITmomane

IToniepeunsie pazmepsl MowmeHnt Cratudeckuit P
(pupoBaHHOTO Tomupsa TOTEPEHH. UHEpIIH MOMEHT MHEpLUU amye
roop JIUCTA, MM CEYCHUS, 3. 3 > |uHepuu (MM)
npoduis (Mm) (Mv?/3in) MM°/MM (MM°/MM)
6,0 8,26 23154 283,71 52,95
7,0 3,64 27071 329,69 53,99

A.2 Bapuantsl npoduieit roppupoBaHHBIX JUCTOB

Puc. A.1. IIpoguns zoppuposannozo rucma

152,4 M (mom pOMHR)

h=325+3mm, 06=15;20uU25mm, t=325+75mm

Puc. A.2. IIpoghuns 2ogppuposannozo nucma

R=35

S

130

Tonwuna nucma 3,0 - 7 mm, yenet uzzuba 2oppa 44,53 - 46,08°,
Ilpsamasn ecmaexa 43,24 - 47,88 um

2 |

50

Puc. A.3. IIpoghuns zogppuposannozo nucma

Tonwuna rucma 2,75 - 7,0 mm




Puc. A.A. IIpogpuns zoppuposannozo nucma

Tonwuna nucma 3,5 - 7,1 mm, yenot uzzuoa zogppa 49,75 - 50,43°
IIpamasn écmaexa 110,78 - 106,15 mm

200

625

oA oA '
NP ANVEAN

Puc. A.5. IIpogpuns zoppuposannozo r1ucma

Tonwuna nucma 4,0 - 7,10 mm
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Puc. A.6. IlIpumep memannuueckozo zoppuposannozo aucma c napamempamu zogppa 200%x55
c omeepcmuamu 01:1001moe

A.3 IlpuMepbI pacKJIaIKU 3JIEMEHTOB METAJJINYeCKNX ropprupoOBaHHBIX
koHcTpykuuid (MI'K) ¢ pasnuunbiMu popMaMu nonepevyHbIX cedeHn i

MaccuBbl MeTaJUIMYECKUX TO(PUPOBAHHBIX 3JEMEHTOB C OIMHAKOBBIM PaJuycoM H3ruda
JIOJDKHBI OBITH CMEIIEHBI OTHOCUTENBHO JPYT APYyra BJIOJIb OCH KOHCTPYKIMH, KaK MPaBUJIO, HA

1/2 nuHBI AIEMEHTA.
[Tpo0NBHBIE CTHIKU B 3BEHBSX, COCTABIISIONINX MACCUB JIEMEHTOB C OJMHAKOBBIM PaTUyCOM,

CJIEyeT pacnoJyiarath ¢ MepPeBsi3KOM - B3aMMHOMN CIABM)KKOM Ha BEIMYMHY paBHYIO 1 - 4 maram
OTBEPCTHI MOMEPEYHBIX CTHIKOB.

1. MI'K - ropu3oHTAJILHBIH WJIH BEPTUKAJIBHBINA JIJIMIIC

=
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Puc. A7

2. MI'K - noanueHTpuyeckas Tpyoda



Passepria MI'K (812 caepxy)

- ABYXPa/INyCHAsl apKa

3. MI'K



Poaepres MTK (s coepxy)
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Puc. A9

A.4 IlpyMepbl HeMPaBUJIBLHOM PACKJIAIaM METALIMYECKHUX
ropuUpoOBaAHHBIX JIECMEHTOB APOYHON KOHCTPYKIUMH

1. Het nepeBsi3ku - B3aUMHOM CIIBUKKH MPOJIOJBHBIX CTHIKOB B 3BEHBSIX.



A 7~ )

Paseepria MTK (na crepxy)

Puc. A.10

2. Her caBWXXKM MacCHMBOB METATIMYECKUX TOPPUPOBAHHBIX 3JEMEHTOB C OAMHAKOBBIM
pannycom n3ruda BIO0Ib OCH KOHCTPYKIIWH.

V]

Pasepria MK (pua ceepxy)

MIKE |

Puc. A.11



Hpunoxenune b
(pekomenapyemoe)
Kpenexnbie nzaesans Ajasi COOPKH MeTANINYECKUX TO(PHPOBAHHBIX TPYO

BonThl 4714 MPOIONBHBIX M IOTIEPEYHBIX CTHIKOB TOJIKHBI OBITH KJlacca MPOYHOCTH 4.6 U Kitacca
5.6 cormacHo TpeboBanusm CHull 11-23-81. JIns MI'T, npumenseMbIx B pailoHax ¢ pacuyeTHOM
MHUHHUMAJIbHOW TEMIIEpaTypor HapyKHOTO Bo3ayxa Huke MuHYC 40 °C, G0JITHI clielyeT Ha3HauaTh
KJIacca MpOYHOCTH 8.8.

Pazmepsr 6onToB mpuHuMatotes mo FOCT 7798-70%*, pazmeps raek - mo OCT 5915-70*.

Pe3rb6a 6onToB 1 rack MeTpudeckas ¢ KpynHsiM 1marom cornacao T'OCT 24705-81.

Jnuna OontoB noikHA OBITH HE MeHee 35 MM M Ha3HA4aThCAd HMCXOJd M3 KOJIMYEeCTBA U
TOJIIIMHBI COEAMHAEMBIX TO()PUPOBAHHBIX JTUCTOB. JlnmMHa ydyacTka 0e3 Hape3ku (y TOJIOBKH
00nTa) JOMHKHA OBITH MEHBIIIE CYMMApPHO TONIIMHBI IBYX CTHIKYEMBIX JIEMEHTOB M 11ai0 Ha 2 -
3 MM.

Jlnst GONTOB CTHIKOBBIX COEIMHEHUH CIEAyeT MPUMEHSTh MIAHObl crenuaabHOW (OpMBI -
KBaJ[paTHBIC TJIOCKOBBITYKIIbIC, KBAJpPaTHBIC TUIOCKOBOTHYTHIE (puc. Bb.1) ¢ MUIMHIpHYECKIMH
OTIOPHBIMHU TTOBEPXHOCTSIMH paJlyca KpUBU3HBI, 00ECIIEUHBAOIINE TUIOTHOE MPUJIETaHKe a0 K
MOBEPXHOCTSIM BIAJIMH M TPEOHEH BOJH CTHIKYEMBIX TO(QPHPOBAHHBIX JIUCTOB.

&) B 6}

|
_?r.ﬁn- 4 *J 5

|

L& | K3

Puc. B.1. lllaiiowt 015 601moe (pazmepvl 6 MULTUMEMPAX):

a - naockosozuymele;, 0 - niockosvinykavie; d - ouamemp omeepcmus ¢ waiioe (cozracno FOCT 11371-
68%); B - pasmep keadpamuotimaiiosl, RPUHUMAEMBLIL PAGHBIM HAPYHCHOMY OUAMEMPY CHIAHOAPMHOU KPY2i0l
waitool (coznacno F'OCT 11371- 78%); 01 - He menee 3; 02 - ne menee 2



http://files.stroyinf.ru/Data2/1/4294854/4294854666.htm
http://files.stroyinf.ru/Data2/1/4294850/4294850685.htm
http://files.stroyinf.ru/Data2/1/4294850/4294850686.htm
http://files.stroyinf.ru/Data2/1/4294848/4294848695.htm
http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i2413284
http://files.stroyinf.ru/Data2/1/4293809/4293809543.pdf
http://files.stroyinf.ru/Data2/1/4293809/4293809543.pdf
http://files.stroyinf.ru/Data2/1/4294850/4294850444.htm
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Puc. 5.2. Bapuanmut 601mos u 2aex

[Tpu ceprueckrnx ONOPHBIX INIOCKOCTSAX OOJITOB U raek 1aii0bl HE MPUMEHSIOTCS.
Bbontsl, raiiku 1 mm1aifob! TOIKHBI UMETh aHTUKOPPO3UOHHOE 3alTUTHOE MOKpbITHE (30 - 80 MKM)

n3 muHKa 13 mo TOCT 3640-75.
Boarel u raiiku 3apy0e:kHbIX (PUPM, T0NMyCcKaeMble K MPUMEHEHHI0

Jlnst cOOpKHU MHOTOJIMCTOBBIX TOGPUPOBAHHBIX CEKIIMI HCIONB3YIOTCS TallbBAaHU3UPOBAHHBIE
0onThl nUaMeTpoM 19 MM, H3rOTOBJIEHHBIE W3 CTalH, TMOABEPKCHHOW CIEIHUATbHON
TEeMIEepaTypHOil 00pabOoTKE B COOTBETCTBUH co crnenudukanueid A 449 (AmepukaHcKue
CranmapThl MO UCHBITAHWIO MaTepHasioB). HIOKHSS MOBEPXHOCTH TOJIOBKH 00JITa PaBHOMEPHO
3aKpyriieHa U He TpeOyeT crenuaibHON MOATOHKHU. Bee raiflku ycTaHaBIMBAIOTCS MO0 U3HYTPH,
au00 CHApyXH KOHCTPYKIIMH, 3a HMCKJIIOUEHHWEM CJIydaeB, KOrJa COOPOYHBIMH YepTeKaMu
MpeANUCcCaHO UHAYE.


http://files.stroyinf.ru/Data2/1/4294824/4294824439.htm
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Puc. b.3. Ilepekpvimue 1ucmos

IMpuioxenue B
(pexkomenapyemoe)
PACYETBI METAJLVIMYECKUX KOHCTPYKIMIA TO®PUPOBAHHBIX TPYH

B.1 Pacyer KOHCTPYKIUMH 110 NpPeIeIbHOMY PABHOBECHIO

YCJ'IOBI/IG, rapaHTUupyromee KOHCTPYKHOUIO B DOKCILTyaTallukd OT HACTYIUICHHUA IICPBOIO
nNpeacibHOrO  COCTOAHHA, XAPaKTCPHU3YCMOro MmNpCACIbHbBIM CTATUYCCKUM  PABHOBCCHUCM
BSaHMOHeﬁCTBymIHGﬁ CUCTCMbI «KKOHCTPYKIUS - TPYHT», YAOBJICTBOPACTCA HCPABCHCTBOM

q<0p, (B.1.1)

r7ie - WHTCHCUBHOCTh BEPTHKAIBLHOTO maBiicHWss TpyHTa Ha MI'T OT NOCTOSHHBIX U
BPEMCHHBIX HArPy30K C y4ETOM KO3 (HUIIMEHTOB IEPETPY3KH COTIACHO JICHCTBYIOIIMM HOPMaM;

Op - pacyeTHass Hecymasi crnocooHocth MI'T B rpyHTe, T.e. MHTCHCHBHOCTb NPEICIHHO
JIONTYCTUMOW HAarpy3Ku M3 YCIOBHS NPEAEIBHOIO CTATHYECKOIO PABHOBECHS PACCUUTHIBAEMOM
CUCTEMBI.

PacuerHyto Hecymryto criocobrocts MI'T (fp (kre/cM?) onpenensioT mo hopmyiie

Op = KysQ1p, (B.1.2)

K_=1+

Y=

121-107
rae NG koa¢hdunreHT yBenuueHus Hecyueil cnocooHoctu MI'T 3a cuer
YIPYTOro OTIIOpa OKPYXKaLIET0 IPYHTa;

4., = sz-m“n—:
) - pacyerHas Hecymass crnocobHoct MIT BHe rpyHTa Aus
PEKOMEH TyeMBIX CTalel, Kre/cm?;
W - MOMeHT comnpoTuBieHus npoaoiabHoro (Baoiab MI'T) ceuenus OpyTTo CTEHKU Ha €UHUILY
amuasl MI'T, em®/cwm;
D - nuamerp MI'T no cpenneit nuHuM roppos, cM;
-

D°Ep 0000IIEHHBIN MMOKa3aTelnbh JKECTKOCTH B3aUMOJICHCTBYIOIIEH CHCTEMBI
«KOHCTPYKIHUSA-TPYHT», CM2/KTC;
Erp - KOMIPECCHOHHBIN MOIyNb JAedopMaIlii TPYHTA 3aChIKH, MPUHHUMAEMbIi Ha OCHOBE
KOMITPECCHOHHBIX MCIBITAHUI B OJOMETpE TIpH HHTepBane gasienwuii 0,5 - 1 kre/cm?,

B.2 IIpoBepka o0mei ycToH4uBOCTH (POPMBI NONEPEYHOT0 CEYCHUS
MI'T

Pacuer MI'T Ha 00111yI0 YCTOMUHUBOCTH (DOPMBI TONIEPEYHOTO CEUEHUS IPOUBBOJIAT U3 YCIOBHS
cxatuss MI'T paBHOMEPHO pacIpeesIeHHBIM T10 €€ IEPUMETPY HOPMalIbHBIM JABICHUEM I'PYHTA



3aCBINKH, NPUHUMACMBIM DPAaBHBIM PAacY€THON WHTEHCUBHOCTH (| BEPTUKAJIBHOTO [aBJICHUS Ha
MI'T OT NOCTOSHHBIX M BPEMEHHBIX HArpy30K. YCJIOBHE YCTOMYUBOCTH YIOBIETBOPSICTCS
HEPABEHCTBOM

N
=m,R,.
OF (B.2.1)
. gD
_1I'r. = QT
rae < - pacyeTHOE OCEBOE CXKUMAIOIIEE YCUIUE HA eAuHULy MIMHBI cTeHKH MI'T,

Krc/cM;
F - mnomaap mpo10JIbHOTO CEUEHUS CTCHKH HA €MHUILY IJTUHBI TPYOBHI, cm?/em;
m2 - Ko3((PHUIMEHT yCIOBUH pPabOThI, YYUTHIBAIOIIMKA YCIIOBHOCTh PACYCTHOH CXEMBI U
HAYaJbHBIC HECOBEPIIICHCTBA KOHCTPYKIIMH, TPUHUMAETCS paBHBIM 0,7
Ro - OCHOBHOE PacueTHOE CONPOTHBICHNE CTAIN IPU AEHCTBUN OCEBBIX CHII, KI'C/CM?;
o,

b o

GT

=

- KOO(PPUIMEHT TIOHWXKEHHS  HECYIIeW  CIOCOOHOCTH,  BBOJWUMBIN IS
MPEAOTBPAIIECHUS TTOTEpU YCTORYMBOM (popMbl paBHOBecHs ThOKorH MI'T B ympyroit rpyHTOBOM
cpene;

Gr - TIpeJieN TEKYJECTH CTAM, KI'c/cM2,;

Oxp - KPUTHYECKOE HANPSKEHNE B CTEHKE TPYOBI, KIc/CM2, KOTOPOE CIIeAyeT IPUHUMATH:

12
A (B.2.2)
oxp = 0 - bA, eciu Ao/2 <A < Ag; (B.2.3)
Oxp = Or, €citu A < Ao/2. (B.2.4)

ITocrosiHubIe @ U b, a Takke MpeeTbHOE 3HaAYCHNE THOKOCTH Ao MPUHUMAIOTCS B 3aBUCUMOCTH
OT MapKH CTanm: Ans cramd 15¢1 (ony = 2000 kre/cm?; or = 2400 xre/cm?): a = 2800 kre/cm?; b =
7,14 xrc/em?; ho = 112; ans cramu 09T2]] (Gnx = 2600 krc/em?; o= 3100 kre/em?): a = 3600
kre/em?; b = 10,2 kre/em?; Ao = 98;
E =2,1- 105 krc/cM? - MOIymb yIPYTOCTH CTANH;
On.u. - IPEJIEINT MTPOIIOPIIMOHAIEHOCTH CTaJIH;
. KD
=

¥ - rubKoCTh TPYOBHI; (B.2.5)

I' - painyc HHEPIUH NPOIOJILHOTO ceueHus cTeHku MI'T, cMm;
k' - koadduieHT rudKocTH, MPUHUMAEMBIH 1O TabJ. 1 B 3aBUCHMOCTH OT T€OMETPHYECKOTO

D.:

mapamerpa { - i Moxynst epOPMALMH TPYHTA 3aCHITTKH Eip.

Taonumna B.1
Koadhpunuent rudkoctu K' mpu reoOMeTpu4ecKoM mapamerpe
Erp, kUC/CM? D, 107
0,2 0,3 0,5 1 2 5 10 20
50 0,893 0,850 0,780 0,663 0,532 0,445 0,366 0,314
100 0,814 0,755 0,663 0,532 0,468 0,366 0,314 0,264
200 0,703 0,629 0,532 0,468 0,394 0,314 0,264 0,222
300 0,629 0,551 0,494 0,425 0,352 0,281 0,239 0,202
400 0,573 0,512 0,468 0,394 0,332 0,264 0,222 0,188
500 0,532 0,494 0,445 0,366 0,314 0,250 0,211 0,178



http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i527005

Koadhdunuent rudkoctu K' mpu reoMeTpu4ecKoM mapamerpe
E,p, xrc/em? DT =107
0,2 0,3 0,5 1 2 5 10 20
600 0,512 0,477 0,425 0,352 0,300 0,239 0,202 0,169

B.3 Onpeaesnenne npeaeabHbIX AeOpMALU ONEPEYHOT0 CEYCHUA
MI'T

[IpenenbHOE OTHOCHTENBHOE YyBelIHuUeHUE ropuzoHTtanbHoro auamerpa MI'T AD'pe0 (B %),
OTBEUAIOIIEE MOMEHTY TPEJCIIbHOTO CTAaTUYECKOTO0 PABHOBECHS PACCUMTHIBAEMOW CHCTEMBI,
OIpeneNsoT o Gopmymne

, GopezD”
neEn = £9 ER
096E7 +0.0032E_D (B3.1)
1€ Qupex = 1,10p - HOpMaTHBHAs Hecymas criocodHocTs MI'T, kre/cM?;
E =2.1" 10° krc/cM? - MOZYIb YIIPYTOCTH CTAIIH;
| - MOMEHT MHEPIMH MPOJIOTHLHOTO CEUEHHs CTEHKH Ha enuHUIy JmHBl MI'T, ecM*/cMm.
Ecnu noacuntannas aedopmanust AD'ipes (B CM) HE YIOBICTBOPSET YCIOBUIO
M_D*
AD . = ﬂ cM
' 6ET (B.3.2)
TO €€ 3HaYeHHe YTOUHSIOT, oIpeaesss no hopmyie
G D?-16M
0.00525,D (B3.3)

rae Mux = Wiyor - u3rubarommii momeHT B ctrenke MI'T, cooTBeTcTByrOmMii 00pa30BaHHIO
IUTACTHYECKOTO IIApHHUpPA, KI'C - CM/CM;

Wi - I1acTUYECKU MOMEHT CONPOTHUBJIEHMS MPOJOJIBHOTO CEYEHMsI CTEHKHM Ha EAUHMILY
JUTHHBI TPYOBI, CM>/CM;

or - penen Tekydectn: 2400 krc/cm? mas mMeaucToit cramm 15cm m 3100 kre/cm? ms cTanm
0912 11.

I[To aTuM ke hopmynam MOKeT ObITh BEIUKCIIEHA AeQOopMalis TOPU3OHTAIBLHOTO 1HaMeTpa JIIs
7r000i1 BennuuHbI (HO He 0011 (npex) AckcTBYOMIECH Ha MI'T Harpysku.

[IpenenbHOE OTHOCHUTENBHOE YMEHBIICHHE BEPTHKAILHOTO auameTpa ADuppe; ompenenstor
yepes3 1eopMalMio FTOPU30HTAIBHOTO JUaMETpa

:'-' T A3, =
AD_.. =AD._| 1+% !
/ (B.3.4)

3HaueHus: NOpeleNbHbIX JedopMaluii TOMEPEeYHOTO CEeUeHUsi TPYObl, COOTBETCTBYIOLIHE
MOMEHTY IPEIEIBbHOIO CTaTUYECKOIO0 PAaBHOBECHUS PACCUUTHIBAEMOW CHUCTEMBI, OIPENCISAIOT B
LEJAX UCIOIb30BAHMS UX B JAJIBHEUIIEM I OUEHKH COCTOSIHUS IIOCTPOCHHOTO COOPY>KEHUS B
JKCILTYaTal[MOHHBIX YCIOBUSAX.

B.4 Pacuer CTBIKOBBIX COeIMHEHUH

Pacder nmpo10JIbHBIX CTHIKOB BHAXJIECTKY C COETMHEHUSIMU Ha OOBIYHBIX (HEBBICOKOIIPOUHBIX)
0oTax HOPMAJIHLHOW TOYHOCTH OCHOBAH Ha IMPEIIOJO0XKEHHUH, YTO BCE CIABUTAIOLINE YCHIIUS B
CTBIKE BOCIIPUHUMAIOTCS 0OJITaMHU.

TpeHue no KOHTaKTHBIM IIOBEPXHOCTSM COECIUHIEMBIX 3JIEMEHTOB HE YUUTHIBACTCA.



Pacuer OOATOBBIX COECNMHEHHA TMPOJOJBHBIX CTBIKOB TIPOM3BOJMUTCS Ha CyMMapHbBIC
CABUTAIONINE YCHIIUS OT JEHCTBUS OCEBOWM CIKMMAIOIIEH CHIIBI W HM3TU0AIONIeT0 MOMEHTA,
COOTBETCTBYIOIIETO 00pPa30BaHMIO TIACTHYECKOTO I1apHupa B cteHke MI'T.

Pacuer Benmercs B MpPENANONOXKEHUU, YTO YCHUIIUS MEXAY BCEMH OOJITAMH COCIMHEHUS
pacrpeensaoTcsa paBHOMEPHO.

PacuerHoe ciBuraroiee ycuine Ha oJuH 00T S onpenensercs mo hopmyiie

S =c:ri=

L (B.4.1)

rze N - yuciao O0NTOB B COENMHEHUH Ha eqUHUIY [UIMHBI MI'T;
_

2. pacyeTHOE OCEBOE CKUMAIOLIEE YCUIIME HA EAUHHUILY JIMHbI cTeHKu MI'T.

31ech (- pacyeTHas HWHTEHCHUBHOCTb PAaBHOMEPHO pACHpPEACICHHOTO 10 IEPUMETPY
MONEPEYHOr0 Ce4YeHUs TPyObl HOPMAJIBHOTO JABJIEHUS PYHTA 3aCBIIIKH, IPUHUMAaeMasi paBHOMN
pacyeTHOW MHTEHCHMBHOCTH BEpTHUKaIbHOro naBieHus Ha MI'T oT cymmapHOro Bo3aelcTBUs
COOCTBEHHOTO Beca TPyHTa HACBIA U BPEMEHHOU Harpy3Ku;

a = 1,2 - xoopPuLKeHT, yYUTHIBAIOIMNN YBEIMYEHUE CABUTAIONIETO YCUITUS B COSAMHEHUU OT
NENCTBUSA U3rn0AOIEro MOMEHTA.

[TpouHOCTH 6OATOBOTO COEUHEHHS TPOBEpsAETCS Mo (hopmynam:

IIPU pacyeTe Ha CMATHUE KPOMOK OTBEPCTHM B COCIMHAEMBIX JJIEMEHTAX

AT

=< m. R .

(B.4.2)
IIpU pacueTe Ha cpe3 O0ITOB

45

' = ?HZR:-: :
nd ' (B.4.3)

r7e O - TONIMHA JINCTA CTHIKYEMBIX 3JIEMEHTOB;

d - HOMHHAIBHBIN THaMeTp OONTa;

M2 - KO3QPUIUEHT YCIOBUHN pabOThI COEAMHEHHUST; UISl CTHIKOB CO CHEI[HAJIbHBIMU I1aiioamMu

m2 = 1,3 nipu pacuere Ha cmaTue u m2 = 0,9 npu pacyere Ha cpes;

Rew, Rep - pacueTHbie conmpoTuBieHHsS 171 OOJTOBOTO COEIUHEHUS HpU paboTe KpPOMOK
CTBIKYEMBIX AJIEMEHTOB Ha CMsTHE U 00JITa Ha Cpes.

B.S Orpannyenue rudKocTu TpyOBI 10 TPEOOBAHUAM
TPAHCHOPTHPOBAHUSA M YCTAHOBKHU KOHCTPYKIMH

Jnis npexynpexieHus upesmepHsbix nedopmanuii rudkoit MI'T B nporecce ee BO3BeACHUS OT
BO3JICUCTBUSl HA KOHCTPYKUMIO TPYy30NOJBEMHBIX MaIlllMH, MOHT@XHBIX MEXAHU3MOB U
npucnocoO1eHnii, cOOCTBEHHOTO Beca CaMOil KOHCTPYKLIMH, BCIIOMOTAaTElIbHBIX OOYCTpPOWCTB
(HaCTHJIOB, TTOJABECHBIX MOJAMOCTEH) U T.11. IOJDKHO OBITH

D <0112
El CM/KTC. (B.5.1)

B.6 Orpanunuenue nonepeqynbix aepopmanuii MI'T Ha cTagum OTCHINKHU
U YIUIOTHEHUS OOKOBBIX NIPU3M I'PYHTA

Pacuernyro Harpy3ky Ha MI'T OT CTpOUTENBHBIX MAllMH U YIJIOTHSAEMOTO TpyHTa OOKOBBIX
IPU3M CIEAyeT YCIOBHO IPUHUMATh JEHCTBYIOIIEH B TOPHU30OHTAIBHOM JUAMETPATBHON
IUIOCKOCTH HOpMaJIbHO K moBepxHOcTH MI'T ¢ 00enx cTOpoH, paBHOMEPHO paclpe/ieIeHHON 110
nHe obpaszyromeid MI'T ¢ ”HTEHCUBHOCTBIO



a4

Lin

e=23vD. yrefem. (B.6.1)
MNHaTeHCcuBHOCTD HeﬁCTByIOH_[eFO TOPU30OHTAJIBHOI'O JaBJICHHUA € HC JOJDKHA IIPCBBIIIATH
TpeeNbHO J0MyCKAaeMoe Ha TPYOy NaBJIeHHE erp, T.€.

e < exp. (B.6.2)
NHTEHCUBHOCTh TPEACIBPHO JOIMYCKaeMOro (M3 YCJIOBHS TPEXIPOLECHTHOH AehOopMaliu
HOMHHAJILHOTO JTUaMETpa) NaBICHUS Erp (B KIC/CM) CIIEAYET OMPENesaTh Mo (hopMyIie
8M

g, =—2

D (B.6.3)

rae Mus - usrubaromuii MOMEHT (B Krc - cm/cM) B creHke MI'T Ha eauHUIly €€ JJIMHBI,
COOTBETCTBYIOIINN 00pa30BaHUIO TUIACTUYCCKOTO MIAPHUPA U PABHBIH

Muz = WiysOr. (B64)

Wi - I1acTUYECKU MOMEHT CONPOTHUBIIEHMS MPOJOJBHOIO CEYEHMsI CTEHKU Ha EAUHMILY
JUTHHBI TPYOBI, cM>/cM (cM. Tabm. B.2);

o1 - TIpeJiel TEKYJeCTH CTallH, Kre/cM2,

Ecnu He ynoBnerBopsiercst ycinoBue (B.6.2), cienyer mpeaycMaTpuBaTh YCTaHOBKY BHYTPHU
MI'T BpeMEHHBIX MHBEHTAPHBIX KPEIUICHWM, pACCUMTBIBAS UX HA JEUCTBUE INEpEeMeEIatoencs
B11oJib MI'T ropu30HTaILHON HArpy3KH exp(B KI'C/CM) MHTEHCHUBHOCTBIO JISHCTBYIOIIEH TakK JKe,
KaK M Harpyska e, HO Ha orpaHudyeHHou mmue 0,5 M mo moBepxHoctu MI'T cumMmeTpu4HO
OTHOCHUTEJIbHO TOPU30HTAIBHOTO TUAMETPA.

EKp = e - eTp. (B.6.5)

B.7 IlpumMep NOAr0OTOBKU UCXOAHBIX JAHHBIX U MPEACTABICHUA
pPe3yJIbTATOB Pac4eTa HANPSIKEHHO-1e(POPMHUPOBAHHOTO COCTOSTHUS
BoaonponyckHoid MI'T u rpyHTOBOI 000MMBI (IJIA pacyera 1o MeToay
KOHEYHBIX 3JIEMEHTOB)

[IporHo3 m3MeHeHus: HaIpsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHUSI CUCTEMBI «OCHOBAaHUE -
BOZONponyckHoe coopyxkenue ¢ MI'T - HachINb)» CIIENYET BBITOIHATE IIyTEM MaTEMaTUYECKOIO
MOJICIINPOBAHUS C HCIOJIB30BAHUEM HEJIMHEMHBIX MOJEIENM MEXaHUKHM CIUIOIIHBIX Cpex
YHUCJICHHBIMUA METoJIaMH. BBIOOp pacdeTHBIX Mojiesiel, UX TeéOMETPUYECKHEe MapaMeTphl ClIeayeT
OCYILECTBIIATh B 3aBUCUMOCTHU OT BH/1a TPYHTOB, a TAKXKe OT 0OCOOCHHOCTEHN perraeMoi 3a1auu.

Pacuernble (pu3MKO-MEXaHUYECKHE XapaKTEPUCTUKH I'PYHTOB OCHOBaHMs, Haceimu u MI'T
npuBeneHsl B Tabn. B.2 u B.3.

Tabnuna B.2
Pacuernnie (bHSHKO-MCX&HI/IquKI/IC XapPaAKTCPUCTUKU I'PYHTOB OCHOBAHHUA U HACBIIIHU (HpI/IMCp)
Moaynb nedopmanin Koadpdunment Yron BHYyTpEHHETro Y nenvHoE [InoTHOCTH
(KITa) ITyaccoHa TpeHus (Tpajychl) cuemrenne (KIla) (KH/m®)
16300 0,4 18 10 20,3
30000 0,32 30 2 20
14000 0,33 23 6 20
25000 0,33 30 4 16
40000 0,27 33 6 16
25000 0,3 30 4 16
Tabnuna B.2

PacuerHble pU3NKO-MEXaHNYECKHE XaPAKTEPUCTUKN METAJUINYECKON roPppUpOBaHHOM TPYObI
(mpumep)
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Monynb nedopmannu (Klla)

Tommuna

(M)

MomeHT nnepuuu

(%)

PaGoraer Ha cxxaTue

[Ipenen npounoctu

(KH/MO)

210000000

0,00756

0

Ja

235000

Ha puc. B.1 - B.9 npuBenensl cxema U pe3ysbTaThl pacdeTa METOI0M KOHEUHBIX 3JIEMEHTOB
Haceimu ¢ kpyrmiod MI'T ¢ 3adukcupoBaHHBIM pacIiONOKEHHEM T'PYHTOB, apMOTPYHTOBOM
00oiiMbl 1 camoii MI'T. Pe3ynbrarel pacueToB AeopManuii ¥ HaNpsHDKEHUH METOJIOM KOHEYHBIX
3JIEMEHTOB MO3BOJISIOT MOJIYYUTh C BO3MOKHOCTBIO BU3YyaJIU3aLINH.
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Puc. B.1. Pacuemnasn cxema c pacnpeoenienuem ZpyHmoa, apmupyrouiux namepuanos u MI'T

[Ipumep npencraBieHus pe3yibTaToB pacyera o nporpamme MK9
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Puc. B.2. Bepmukanvnule oehopmayuu
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Puc. B.3. I'opuzonmansusie decpopmayuu
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Puc. B.A. Bepmukanvnsle HANPAHCEHUA

lopascetr e xviase sarpsseions, Al

4 t
A4 gy
. {
-3 A
. 1,
H Sy
) . ” e 1,0 1
T R et s A L § i
- —'...--‘.p. v v re
3 s N y
v s A ' - o o O
Lok -‘f.‘\ ) £ L . Y

4’ f'-

v ¢
I .

w7 ide 3

: g . H

B e i

PR

: —— o i e — e ‘o

LR 1 ' [0 2o

P ‘ v . ] P

S A : T B T .
V.o vl 3 5 [ .’ v . *

Faesewr e 1125 K=l414 Y2048 .52.0953

Puc. B.5. I'opuzonmanshble HanpayiceHus
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Puc. B.6. KacamensHbie nanpsacenus
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Puc. B.7. Koagpgpuuuenm npounocmu no Mopy-Kynony



Kowpema e ar mporesoc no Mioecy - Ulneiivepy

Taewein M 1758 T N8 Y1859 FAYE BN

Puc. B.8. Koaghgpuyuenm npounocmu no Musecy-Illneiixepy
Lmc] ————rw—~

Puc. B.9. Hanpsasicenusn ¢ cmenke mpyoot

puioxenune I
(pexomeHnayemoe)
Pacuyer ocagoxk MI'T n Ha3HAYeHHE CTPOUTEIBHOIO NMOAbEMA

Pacuer ocamoxk MI'T mis To4ek MOA OCBIO HACHIMH CIIEAYeT MPOU3BOIUTH MO Tpaduky
(puc. I'.1), onpenensis pac4eTHYIO 0CaTIKy Sp 1o hopmyrie

E T (T'.1)

rae S; - ocajika OCHOBaHMS IpU MoyJle Aedopmanuu rpynTa E = 100 kre/cm? (em. puc. T.1).
HcxonupiMu mapameTpaMu JUIsl pacueTa OCaJoK JOJDKHBI ObITh: MOIyJb JedopmMalnuu,
o0BbeMHasi Macca IpyHTa U MOLTHOCTb F€0JOIMYECKHX CJIOEB B OCHOBAHUH, BHICOTA HACKIIH.
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http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i2834074

Ocanka MI'T Ha MHOTOCJIOMHOM OCHOBaHUH PACCUUTHIBAETCS ITyTEM CYMMHUPOBAHUS OCA/IOK B
npezenax KaxJaoro cjosl.

PacuetHyto ocanky S, O OChIO HACBIIU CJEAYET CPAaBHUTh C MPEIEIbHO JOMYCTUMOMN
0casikol Sy, onpenensiemoit o Gpopmyie

Sx=0,5S, +0,75iL, (T.2)
rae iL - pasauna ormerok jotka MI'T Ha Bxoje u Beixoze (I - ykion, L - gmuna MI'T).
[Ipumeuanue. Popmyna npumMeHnMa i1t YKIOHOB TpyO 110 0,05.

B cnydae, ecnu pacueTHasi ocajika MPEBBIIIACT BETUUUHY Sy, HEOOXOIUMO MPHUHATH MEPHI 110
W3MEHEHHUIO NPOEKTHOIO PEIICHHUS, B MEPBYIO OUYEPEIb pacCMaTpUBas BAPUAHTHI YBEIUYECHUS
ykiaoHa yiotka MI'T wnu TOMIIMHBI MOAYHIKU, JIUOO MEPEXOAUTh K IPYrod KOHCTPYKIUU
BOJIOIIPOITYCKHOT'O COOPY’KEHUS.

CrpoutenbHbIi TOIBEM Ha3HAYAIOT, ONIPEACIIsis OpJUHATY O] OChIO HACHITH 1O (hopMyIie

A=S,-0,25iL, ('3)

KOTOpas He J0JUKHA IpeBbimarh BenuuuHbl 0,5(Sp + iL).

Ha rpaduxe (cm. puc. [.1) npuBeneHa 3aBUCUMOCTb OCaIKH OT BBICOTHI HACHIIH U3 TPYHTA CO
CpelHMM  yiaenbHBIM BecoM 1,9 T/M® A OXZHOPOOHOrO  OCHOBAHHMSA,  CJIOKEHHOTO
BOJIOHACKIIEHHBIMH (Yo = 1 T/M - kpuBas 1) u HeBOAOHACKITIEHHEIME TpyHTaMH (Yo = 1,7 T/M° -
KpHUBas 2), a Takke JUIsl OCHOBAaHUHM C PACHOJOXKEHHEM HECKHMAEMOro CJIOSi Ha KOHEYHOU
riryoune Z (kpuBast 3). Kpussie 1, 2 1 3 COOTBETCTBYIOT MOIYJIIO Je()OPMALIMU TPYHTA OCHOBAHHSI,
paBHoMy 100 kr/cm?. TIpu 0HOPOIHOM COCTOSIHHH, 3Hasl BEICOTY Hachimy H, 1o kpuBbiM 1 1 2 (B
3aBHCUMOCTH OT COCTOSIHHS TPYHTa) HaXoIAT ocaaky S. PacuerHas ocaaka S, mpu GakTHUIECKOM
Mojyje rpyHrta E 6yner

5 =190
E

(T'.4)
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Puc. I'l. Pacuemmnutii cpagpuk o1 onpeoenenus ocaook MI'T:

Sm - ocadka ocnoeanus npu moodyne depopmauuu pynma 100 xzclem?; H - evicoma nacvinu; Z - paccmosnue o
M HUJICHEI 2PDARUUBIPACCMAMPUBAEMOZ0 C1051 00 HOBEPXHOCMU OCHOo8anus; 1 - npu 00HOPOOHOM OCHOBAHUU U Y
=1 mim®; 2 - mo ace, npuy=17 mimd; 3 - npuHeoOHopoOHom ochosanuu UZ =2 - 18 m

Jlyist ocHOBaHUH, Y KOTOPBIX Ha HEKOTOPOU TIIyOMHE Z 3aJIeTaloT MPaKTHYECKH HECKUMACMBIC
nopozs! (E > 1000 xr/cm?), ocanky 1o dopmyie (I.4) MOXXHO HAXOIHUTb MO KPHBBIM 3.

Ecnu ocHOBaHME CII0)KEHO M3 HECKOJIBKUX PAa3HOPOJHBIX CIIOEB C MOAYIISIMU Jieopmanuu Ej,
TO CHayaya, NmoJib3ysiach rpadukoM (cm. puc. I'.4), onpenenstor ocanky mo dopmyne (I.4) mist
MOyl eOopMalliid HIXKHETO CJIOs, a 3aTeM IOCJIEN0BATENbHO, HAYWHAsl CHU3Y, J00aBISIOT
JOTIOTHUTEIIbHBIE OCAJIKU MO0 OCTAJILHBIM CIIOSIM, BHIYHCIISIEMBIE 110 (opMyJTie

_100(E_,-E.)

AS;
. E.'—IE i

S..
(I.5)

rae Si HaXxoAAaT TO0 KPUBBIM 3 TMpH Z, PaBHOM pPACCTOSHUIO OT HWKHEH TpaHUIbI
paccMaTpuBaeMoro I-ro cjiosi 10 HOBEPXHOCTH OCHOBAHUSI.

JononuurenbHble ocagku ASi OTpaXKalOT HEOJHOPOJHOCTh OCHOBAaHHS Ha IIIyOMHE U B
3aBHCUMOCTH OT COOTHOULICHHS MOAYyNeH aedopManuu paccMaTpuBaeMOro M HUKEJIeKAIIEro
CJIOEB MOTYT OBITh Kak MOJIOKUTEIbHBIMU, TaK U oTpuuartenbHbiMu. [lonymiky mon tpyOoit
paccMaTpuBarOT Kak CJIOM OCHOBaHMS C COOTBETCTBYIOIIUM MOAYJEM e OpMaLlUH.

Cymmupys anre0panyeckyro 0caiky, OpeeIeHHYIO 1 HUXKHETO €105 Kak JIJIsl OTHOPOJAHOTO
OCHOBaHUS, U JOIOJIHUTENbHbBIE OCAJIKH JUISl KAYKJOI0 U3 OTJEJIbHBIX CIIOEB, OIPEAEIISIOT TOJIHYIO
ocazky o ¢hopmyie

S, =5+3AS,
= I.6)

IMpumep. Ucxoausie nanubie: MI'T - D =1,5m; L =46,4 m; | =0,005; naceins - b =32 Mm; H =
10m; Iim=1:2;,B=232wm;y=19 /M, OCHOBaHHE - cpennee yo = 1,7 /™mS; cioit I - Hey = 4
M, E1 = 60 xrc/em?; cnnoit |l - Hep = 7 m; E2 = 100 xre/em?; cnoii 111 ¢ rory6unst 11 M - E3 = 150
kre/m? (puc. I.2).

Pemenne. 1. Cunras ocHoBaHHME 0 HOPOAHEM ¢ E = 150 krc/cM? 1 momb3ysch rpadukoM (CM.
puc. L'.1, xpusas 2), mo H= 10 M nipu yo = 1,7 T/M° HaXOAAT OCaTKy OCHOBAHHS MOJ OCBIO MyTH

100 .
S, =—-174=116cm.

npu E =100 kre/em? S:" = 17,4 cM, Toraa ocaaka mpu E =150 kre/em® 150

r W Y il

1
i B

1 E,

Puc. I''2. Hcxoonvie oannvie K npumepy pacuema (pazmepul 6 mempax)

2. Jnsa cmos mommHocTeio Z2= 11 M mpu E = 100 krc/cm? ompenensioT BeTHYHHY
JIOTIOJTHUTEIILHOM OCa/IKM (B CBSI3M ¢ MEHBILIUM MOJYJIEM JiehopMaliin)
E.-E, 150-100
AS, =100—=———=-5=100- a 124 =41cm

E.-E, ~ 150-100
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3Havenne °1 — 12,4 nosry4aroT 1o rpaduky st H =10 m u Z2 = 11 m (cm. puc. [.1, kpuBbie
cemMeiicTa 3).
3. JI;1s BEPXHETO 105 MOITHOCTBIO 4 M ¢ E1 = 60 Kr/cM? OnpeelsioT
AS, =100M.5_’ =1[][].M
E i 100 - 60

e |

-4 4=29cm.

3nauerme S: = 4 M nosy4arot 1o rpaduky s H =10 mu Z1 = 4 M (KpuBbIe ceMelcTBa 3).
4. CyMMUpYy$, HAXOJAT PACUETHYIO OCAJIKY

Sp=S3+AS;+AS1=11,6 +4,1 +2,9=18,6 cm.

5. ITo u3BecTHBIM Sp= 18,6 cMm u iL = 23 cM HaxoaAT 3HAYEHHUE MPEAETBHO IOMYCTUMOM
ocanku S;=0,5-18,6 +0,75 - 23 =26,5 cm.

6. Ilo Tem ke JaHHBIM ONPENEIIAIT OPAUHATY CTPOUTENBHOIO nmoabema A = 18,6 - 0,25 - 23 =
12,8 cm, 4TO B mpenenax JIOMyCcTUMOro 3HaueHus, pasHoro 0,5(Sp +iL) = 0,5(18,6 + 23) = 20,8
CM.

BriBoa. Ocanku TpyOBbl HE TIPEBBICAT MPENCIBHO JOMYyCTUMBIX. TpyOy clieyeT IpoeKTHPOBATh
CO CTPOUTEIBHBIM MOBEMOM, OPAMHATA KOTOPOTO MO/ OChIO HACHINH JIOJDKHA OBITh HE MeHee 13
cM u He Oojree 21 cm.

Hpunoxenue /1
(pexomMenayemoe)

Pacuer ocagoxk MI'T Ha oTTauBaOIUX IPyHTAX

Ocanky MI'T S, Ha OTTanBaIOIMMX TPYHTAX PACCUYUTHIBAIOT 1O (pOpMyIIe
Sp = Sn + Saon, (]—Il)

e Sy - 0cajKa MpeBapUTEIbHO OTTASBIIETO CJI0SI TPYHTA TOMIMHOMN Ny (puc. [1.1);

Syion - IOTIOJIHUTENBHAS OCAJIKa CJI0Sl PYHTA, OTTAUBAIOLIETO B ITPOLIECCE IKCILTyaTaluy TPYObI
st cnost Npon = Ho— hom (Ho - monTHast TIyOMHA OTTaUBAHUS, M).

['nyOMHY OTTaMBaHHs ONPENCISIOT TEIUNIOTEXHUYECKUM pPAcueToOM, a TaKKe MO JaHHBIM
HATYPHBIX HAOJIOICHNH 32 aHAIOTHIHBIME COOPYKCHUSMH.

IIpumeuvanmue. [Ipu Hammuumn Ha riryOuHe, MeHbIIEH YeM H,, CKaJbHBIX WIN JIPYTUX HEC)KUMAEMBIX IPYHTOB
(E> 1000 krc/cmM?) ocajky pacCUMTBIBAIOT Ul TONIIM OCHOBAHMS, OrPAHMYEHHOH UX BEpXHEHl IOBEPXHOCTHIO.
JomyckaeTcs 1pu 3ToM npuHumath H, = 4,0 + 1,8H npu 06beMHoOl Macce rpyHTa OcHOBaHUS Yo = 1,0 Tc/M° u H, =
3,0 + 1,4H npu y, = 1,7 Tc/M°.

H
///A‘Y/A‘*‘ "’ . — % - o P '/ B}
I b1 ho
& Ho
i hr‘l 1 hnon 1

Puc. /1.1. Cxema K pacuemy 0caoox mpyo Ha ommauearOuiux cpyHmax

OcajKy Spon CITOSI TPYHTa, OTTAMBAIOIIET0 B MPOIECCE SKCIUTyaTallHd COOPYKEHHS, IS
ciost Nyon = Ho - homomipeernsitor o hopmysie
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Spe = 0TSV H'Y a i (1=J1, )+ [(4 +a,p, 11— 1)+ k1 Jh,.
fml . | (I[z)

rae K - 6e3pasmepusiii koaddunuent, pasusiii 0,75(1 + b/B);

aj - K09((PUIHEHT CXKMMAEMOCTH i-TO CJI0s OTTAHBAIOLIETO TPYHTA, CM2/KTC;

hi - TonIMHA i-TO CJI0S OTTAUBAOIIETO TPYHTA, CM;

Jli - pa3HOCTh MEXKIY CyMMAapHOU JIBJAUCTOCTBIO I-TO CIIOSI TPYHTA U CYMMAapPHOM JIbJJUCTOCTHIO
oOpaslia TpyHTa, B3ATOTO U3 ATOTrO CJIOS;

N - YUCIIO CJIOEB, HA KOTOPBIE Pa3/esAeTCsl IPU pacyeTe TOMNILA OTTasIBIIETO (OTTaUBAaOLIETO)
TPYHTA;

Ai - ko3 uIHeHT OTTauBaHMS I-TO CJI0S TPYHTA, XapaKTePU3YIOIIUI 0CaIKy TPYHTA IPH €T
OTTaWBaHUU 0€3 Harpy3KHu;

Ps; - naBleHue B CepeluHe i-r0 Clos TPyHTa, B KIc/cM” OT COOCTBEHHOTO BECa, PAaBHOE
0,5Y0(Zi + Zi-1) (31€Ch Yo - 00BbEMHAst Macca IPyHTa OCHOBAHUS, KIC/CM°);

Zi.1, Zi - pacCTOSIHUE OT MOJIOLIBBI HACKIITA COOTBETCTBEHHO /IO KPOBIHU M MOJOIIBHI I-I'0 CJIOS,
cM);

Kui - KO3 GHUIMEHT, yIUTHIBAIOIINN HEMTOJHOE CMBIKAHHE MAKPOIIOP P OTTAUBAHUN MEP3JIOTO
IpyHTa, IPUHUMAEMBIH B 3aBUCHIMOCTH OT CPEAHEN TOIIIUHBI JICISHBIX BKIIOYCHUN Ay IpH Ay <
1 omk,= 07, mpu A,> 3 cmk,= 09; mnpu mOpoMEKYTOYHBIX  3HAUCHHIX
Ax k03 dunmeHT K, onpenensercss UHTEPIOSIHEH.

Ocazky Sy closi TpyHTa, MPEABAPUTEILHO OTTAsBIICTO HA TIYOUHY Nom, PacCUMTBHIBAIOT 11O
dopmyne ([.2) mpu 3nHauenusix Ai= 0;Jl;= 0 u 3HAUCHUSX @i, ONPEICIIEMBIX C Yy4YETOM
OKHJaeMOM CTETNeHH YIUIOTHEHHs OTTasBIIero rpyHTa. [Ipu atom ¢popmyna umeer BUs

S, =075kyHY aj+> ap.h.
iml iml (I[3)

Pacuer ocagok mpousBOAAT A cperHed yacTh TpyOb! (BbICOTa HAchiNu /) U ee KOHLEBBIX
yuyactkoB (H = 0).

Ipumep. Vcxoausie qanubie: Tpyoa - D =1,5m; L =39 m; | =0,007; Hacems - b=3,5m; H =
10 M; B= 19,5 m; v = 1,8 tc/M%; ocHOBaHuMe - vo= 1,7 te/mM3; Ho= 11 wm; cioit | - CYTJIMHOK,
npeaBapuTensHo otTasBuiuii, a1 = 0,008, hy =4 m, cioii II - cyrmuHOK, OTTanBAaOIIHI B ITPOIECCe
skcmnyaraiun; a2 = 0,007; k2 = 0,8; 42 = 0,018; Ji.2 = 0,005; ho = 2 wm; cnoit 1T - To ke, a3 =
0,006; kx3 =0,7; A3 =0,016; /I3 = 0,005; hs =5 m.

Pemenne. Ocanky paccuntsiBaeM 1o ¢opmynnam ([.1) - (J1.3). [IpenBaputenbHo onpeaensemMm

LA

3:

19,

k=075 1+ == | =0.88:

Ln

&

ps1 =0,5-0,0017(0 + 400) = 0,34 krc/cm?;
ps2=0,5-0,0017(400 + 600) = 0,85 Kkrc/cm?;
ps3=0,5-0,0017(600 + 1100) = 1,45 Kre/cm?.

Ocanka noj cpeHei yacTbio TpyOBbI:
a) MpeABapUTENIBHO OTTAsBILETO CJIOS TPYHTA

Si=0,75-0,88 - 0,0018 - 1000 - 0,008 - 400 + 0,008 - 0,34 - 400 = 4.9 cm;
0) cll0eB IrpyHTa, OTTAUBAIOLINX B MPOIIECCE IKCILTyaTalliH,

Spon =0,75- 0,88 - 0,0018 - 1000[0,007 - 200(1 - 0,005) + 0,006 - 500 (1 - 0,005)] + [(0,018 +
0,007 - 0,85)(1 - 0,005) + 0,8 - 0,005]200 + [(0,016 + 0,006 - 1,45) - (1 - 0,005) + 0,7 - 0,005]500
=253 cm;
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cymmapHsas ocaaka S', = 4,9 + 25,3 = 30,2 cM. Ocajika 1mojy KOHIIEBBIMH ydacTkaMu TpyOs! (H =
0):

a) MpeABapUTEIbHO OTTASBILIETO CJIOS TPYHTA
Su=0,006 - 0,34 - 400 = 1,1 cm;
0) ci10eB IpyHTa, OTTaWBAIOIIUX B MPOIIECCe IKCILUTyaTallHH,

Szon = [(0,018 + 0,007 - 0,85) - (1 - 0,005) + 0,8 - 0,005] - 200 + [(0,016 + 0,006 - 1,45) - (1 -
0,005) + 0,70,005]500 = 20,1 cm;

cymmapnas ocaaka S'p = 1,1 + 20,1 = 21,2 cm. Pacuernas ocanka

21.2+21.2

5. = 3[]:2—%:9:0 CM.

.-

puiaoxenune E
(PexoMeHnayemoe)

anpaBﬂnqecm/le pacu€Thl

[TponyckHyro crocobHocts MI'T ycTaHaBIMBAalOT B COOTBETCTBUHM C «PyKOBOJCTBOM IIO
TUAPABIMYECKUM pacdeTaM MallbIX HCKYCCTBEHHBIX cCoopyxeHui» wuinu «llocoOuem 10
TUIPABJIMYECKUM pacyeTaM MajlblX BOJONPONYCKHBIX COOPYXKEHUW», HCXOAs W3 YCIOBUU
OE3HAMOPHOTO PEeXUMa MPOMYCKAHUS MOTOKAa M BXOJa PaBHUHHOTO THUIIA, MPU KOTOPBIX MEpPE.
COOPYKEHHEM MpPH IMPOIyCKE PAacCYETHOTO pacxoia oOpa3yercss eMKOCTh, XapaKTepHU3YOLIascs
noaneptoi rmyounou. [1pu stom nmotok nocrynaet B MI'T B ClIOKOMHOM COCTOSIHHH.

Bxon ykazannoro tumna umeroT Bce MI'T 6e3 moaXoaHbIX OBICTPOTOKOB, MOIBOISIINX MMOTOK K
COOPYKCHHIO B OYPHOM COCTOSIHHH.

Hdns MI'T, umerommx Ha BXOA€ OBICTPOTOKH, IMPOBEPAIOT BO3MOXKHOCTh COXPaHEHUS
0Oe3HaoOPHOT0 MPOTEKAHMs TpU BXoje motoka B MI'T B 6ypHOM COCTOSIHUU.

E.1 Onpenenenune nponyckHoi cnocooHoctu MI'T
«AnunHbIe» U «KopoTkue» MI'T. Yuer BaussHUS HIDKHEro Obeda.

E.1.1 MI'T, Ha npomycCKHyI0 CITIOCOOHOCTh KOTOPBIX MpPH OE3HAIIOPHOM PEKUME OKa3bIBAET
BIIMSIHUE UX JUIMHA, HA3BIBAIOT «IJIMHHBIMUY B TUAPABIMYECKOM OTHOLICHUH. Y «KOPOTKUX» ITO
BIIUSIHUE OTCYTCTBYET.

E.1.2 «Kopotkumu» cuntarorcs MI'T, 11 KOTOPBIX COOIO1aeTCs yCIOBUE

i > ik, (E.1)

i€ ir - YKJIOH TPYOBI 110 MPOEKTY;
Ik - KpUTHYECKUH YKIIOH sl TPYO TaHHOTO OTBEPCTHSL.

(=]

-

0t o
KpHTHYECKHil YKIOH BBIYHCISIOT 110 YPABHEHHIO KPUTHUYECKOTO COCTOSHHS = b NI
IIPU HAJIMYUU PABHOMEPHOTO ABMKEHHUs 110 ¢popmyne [le3n
__ O
T oGR (E.2)

e Q - pacueTHHII pacxoj MOTOKa, M°/c;
Ok - TUIOIAIb )KUBOTO CEUEHHUs TPYOBI IIPH KPUTHUECKOH ryGuHe hk, M;
bk - mupEHA cBOGOIHOI TOBEPXHOCTH MOTOKA NPy TayouHe hy;
Ck - koapdurment Hlesn, m*%/c, mo popmyne ITaBmoBckoro
.
C.=—R;:

M
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N - K03 HUIMEHT MEePOXOBATOCTH TTOBEPXHOCTH TPYOBI;

y=2.51n-013-0.75,R [ - 01}

£ - ruppasnugeckuii paguyc pu hy, M;
Yk - CMOUYCHHBIN MepUMETp ceueHus mpH hk, M.
Ilpu ir< ik C HEKOTOPHIM MPHOIMKEHUEM «KOPOTKHMMH» MOXHO cuutath MI'T npu
COOJIIOICHUH KPUTEPUSI OTHOCUTENNBHOM JJIUHBI:

= =20,

D (E.3)

rae It u D - cooTBeTcTBeHHO MuHa U auamerp MI'T.

E.1.3 be3HanopHbIl peXUM NPOTEKaHUS B KOPOTKUX TpyOax COXpaHSETCsl BILIOTH J10
3aTomeHuss BxogHoro cedenus MIT. Ilpu ero 3aromieHuM MNPOUCXOAUT MEPEXON OT
0e3HAaNOpHOro peXUMa K IOJIyHAlOpHOMY MM HamopHoMy (puc. E.1). 3aromyieHue BXOZHOIO
oteepctuss MI'T onpeznenstoT no 3HaueHUsIM napamerpa pacxona Ilg, npuseneHHsM B Tadi. E.1

Tabnuna E.1
3anoJHeHne BXOIHOTO 3HaueHHe TapamMeTpa pacxoja Tpyo

®opma nonepeyroro| Popmyia mapamerpa . I1Q(rpaw) IPY THUIIAX BXOJIHBIX OTOJIOBKOB

CeueHHs TpyOb! pacxoza g CceueHus A, be3 oronoskoB | PactpyOnsiit op = 20°
Kpyrnas 0 0,75 0,275 0,305
ﬁ 1,0 0,415 0,495
OBoupganpHas 0 0,75 - 0,350
ﬁ 1,0 - 0,485

IIpumevyanus:

1. 3nadeHus mapameTpa pacxojia MPHUBEACHBI JJIs pacueTHOro (mepBasi CTPOKa) U TMOJHOTO (BTOpasl CTPOKA)
3aI0JHEHHSI.

¥ - DKBUBAJICHTHBIA AnaMeTp (IKBUBAJIECHTHOE OTBEPCTHE), NPEACTABIAIOMNI cO00i nuamerp
KpyTa, paBHOTO T10 TUIOIIA ! MTOIIEPEYHOMY CEUEHHIO COOPYKEHUS Mcoop.

3. Pabora TpyObl 1py OE3HANOPHOM peXHUME HaONoAaeTcs NpH 3HA4YEHHSX napamerpa pacxoza Ilg MeHblue
yka3aHHbIX Ioepany, T-€. Ilg < Iqpan).

E.1.4 I'myOunbl Ha BXOJe M MOJNepThie IIyOuHBl nepes «UIMHHBIMU»Y MI'T ompenenstor mo
¢dbopMynaM, MOJIYYEHHBIM U3 aHAJIOTUYHBIX 3aBHUCHMOCTEH Ui TIaJKUX TpyO, MPUBEACHHBIX B
«PykoBOACTBE IO THAPABIMYECKMM pacdyeTaM MajblX MCKYCCTBEHHBIX COOPYXEHUN», C
BBEJICHHEM B HUX KOPPEKTHBA JIUIS y4€Ta MOBBIIIEHHON IEPOXOBATOCTH:

1 -

e M o007 L
b \D (E.4)
H I ¥s l .
S _H 0005/ o0 2| T
D D WD D) m (E.5)

i H

rie ¥ u D -coorBercrBenHo OTHOCHTENbHAS rnyOMHa Ha BXOJE€ M OTHOCHTENbHas
nojnepTas ryOuHa Ui «<KOPOTKUX» TPYO;
N =0,015 ¥ Nrogp - KO3PPHULIMEHTHI MIEPOXOBATOCTU COOTBETCTBEHHO /IS rtafkux u MI'T.
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E.1.5 3aromnenne orBepctuss MI'T MokeT TpPOWM3OUTH CO CTOPOHBI HIKHero Owneda Ilpu
3HAYUTEIBHOM OBITOBOM ITyOHMHE BOAOTOKA, YTO CHIKACT UX MPOIYCKHYIO CIOCOOHOCTh M TaKXkKe
UCKIJIFOYaeT Oe3HANOPHBIN MPOIYCK OTOKA 110 TpyOe.

3aromnennbivu OynyT MI'T nipu ycnoBusix:

hH6 2 1,25h1{ nu HH6 2 l,lh"[ NN hH6 2 (0,75 - 0,77)H,

rie hue - ryOuHa B HIDKHEM Obede Ha HIKHEH Toukoi gHa MI'T B BBIXOJIHOM CCUCHHH, M;

hx - kpuTHueckas riayouna B MI'T, m;

h: - Beicora MI'T, Mm;

H - nanop nepen MI'T, m.

bonee To4HO pacdeT 3aTOINIEHHs] IPOU3BOJUTCS COITIACHO «PyKOBOACTBY 10 THAPABINYECKUM
pacyeTram MalbIX UICKYCCTBEHHBIX COOPYKEHUI».

E.1.6 IIpu Geznanopuom pexxume MI'T ruapaBindyecku padoTaeT Kak BOJOCIHUB C IIUPOKUM
oporom, ko3 PUIMEHT pacxoa KOTOPOro 3aBUCUT OT COMPOTUBIICHUN HA BXOJAHOM y4acTKe.

Ecnu cxatoe cedenne He 3aToruieHo he < hg, To MI'T pabGoraer kak cBOOOIHBINA BOJOCIHB C
HIMPOKUM 1oporoM. [Ipu 3aromiennu cxxaroro cedeHus he > h, Tpyda paboTtaer Kak 3aTOMICHHBINA
BOJIOCJIUB C IIUPOKUM IIOPOTOM.

E.1.7 Pacxonm BObI, IpOITyCKaeMblii OE3HAIOPHOW «KOPOTKOM» HemoaroruieHHod MIT
(puc. E.1),

—_ 3 342
O=me, ./ 2gH ",

(E.6)
rae m - koadduimeHT pacxozaa, onpeaeseMplid mo tTadm. E.2;

(-
K
BK_T

- cpeaHss NIMPHMHA OTOKA B CEYEHHMH C KPHTUYECKOU I1yOuHOM hk o tabmune E.3;
Ok - TUIOIIA/Tb TIOTIEPEYHOT0 CCUCHHUSI TIOTOKA MPH TiyouHe h;
hk - kputndeckas riybuHa moroka B MI'T, ompenensiemas W3 ypaBHEHHS KPHUTHYECKOTO
COCTOSIHUS TIOTOKA

g a=11 E.7)

E.1.8 Tloaneptyro rmyOouny niepea 0€3HAOPHBIMU TPyOaMu ONpEesioT 1Mo hopmyse

WERYES (E.8)
B Tab6n. E.3 npuBeneHs! 3HadeHus M s ykiona it = 0,01. Tlpu apyrux 3HaueHUsIX yKJIOHA,

JUIsi OoJiee TOYHOTO pacyera 3HAYEHHs M cleayeT yBenuduBath npH it > 0,01 wiu yMeHbIIaTh
npi it < 0,01 Ha 2 % Ha kaxayw 0,01 ykioHa.

Tabnuna E.2
Koaddunment pacxona m
Tun orosioBka Koadpunument pacxona, m
be3 orosoBka (BepTHKAIBHBIHN cpe3) 0,33
Cpe3aHHBbIH napajiesIbHO OTKOCY 0,33
PactpyOHsIii 6 = 20° 0,365

[Tpu HEcoBepIIEHHOM CKaTHH MOTOKa Ha Bxoae B MI'T (mmpuHa 1o moanepToMy YpOBHIO
BeicokuX BoJ [TYBB nepen Bxomom B MI'T MeHee mectu ee oTBepcTHii) K03 PHUIIMEHT pacxoia
OTIPEICTISAIOT MO hopMyse
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(0385 —m__ Jo,

30-20,

m= FHTEE‘.". +

(E.9)

A€ Mra6n - 3HAYCHUE KO dUIIMEHTA pacxoa 1o Tabi. E.2;

Q - mIomaah MONEPEYHOr0 CEYCHHSI IOTOKA B MOABOISAIIEM PYCIIE;

On - II0MAAb monepeyHoro ceuenus MI'T 10 OTMETKH MOANEPTOro YPOBHS.

E.1.9 Bo3MOXHOCTB CyIIEeCTBOBaHUS O€3HANOPHOTO pexnmMa U 3anoinaenuss MI'T Ha Bxojae B
«kopotkue» MI'T onpenenstor 1Mo «[locoOui0 MO TUAPABIMYECKUM _pacueraM MaJlbIX
BOJIOMIPOITYCKHBIX COOPYXKEHUIT», B KOTOPOM TPUBEICHA 3aBUCHIMOCTh OTHOCUTEIHHON TITyOMHBI

I

EX

noroka Bo Bxoge B MIT L or nmapameTrpa pacxona Ilg, 4yTo mo3BOJIAET MO 3aJaHHOMY
3aI0JHEHUIO YCTAHOBUTH COOTBETCTBYIOLIYIO €MY BEJIMUMHY PACX0/a.

Tab6numa E.3
Or[pez[eneHI/Ie IIUPUHBI IIOTOKA
o Bk ipu mnameTpax pyo D, m
I, =—= Bx
= D:\f'g_ﬂ D 1,0 1,25 15 2,0 3,0 50
1 2 3 4 5 6 7 8
0,02 0,49 0,49 0,61 0,73 0,98 1,47 2,45
0,03 0,52 0,52 0,65 0,78 1,04 1,56 2,6
0,04 0,57 0,57 0,71 0,85 1,14 1,71 2,85
0,05 0,59 0,59 0,73 0,88 1,18 1,77 2,95
0,06 0,62 0,62 0,77 0,93 1,24 1,86 3,1
0,07 0,63 0,63 0,78 0,94 1,26 1,89 3,15
0,08 0,64 0,64 0,8 0,96 1,28 1,92 3,2
0,09 0,66 0,66 0,82 0,99 1,32 1,98 3,3
0,1 0,67 0,67 0,83 1,00 1,34 2,01 3,35
0,12 0,69 0,69 0,84 1,03 1,38 2,07 3,45
0,14 0,72 0,72 0,9 1,08 1,44 2,16 3,6
0,16 0,74 0,74 0,92 1,1 1,47 2,2 3,68
0,18 0,76 0,76 0,94 1,13 1,51 2,26 3,78
0,2 0,77 0,77 0,94 1,15 1,54 2,31 3,85
0,25 0,79 0,79 0,99 1,18 1,58 2,37 3,95
0,3 0,81 0,81 1,01 1,21 1,62 2,43 4,05
0,35 0,82 0,82 1,02 1,23 1,64 2,46 4,1
0,4 0,83 0,83 1,03 1,24 1,66 2,49 4,15
0,45 0,84 0,84 1,04 1,25 1,67 2,5 4,18
0,5 0,84 0,84 1,05 1,26 1,68 2,52 4,2
0,55 0,84 0,84 1,05 1,26 1,68 2,52 4,2
0,6 0,84 0,84 1,05 1,26 1,68 2,52 4,2
0,65 0,84 0,84 1,05 1,26 1,68 2,52 4,2
0,7 0,83 0,83 1,03 1,24 1,66 2,49 4,15

E.1.10 IIpu Ge3HamopHOM peXMME HEKOTOPOE YBEIMYECHHE pacxoja, moctymnarrmiero k MI'T,
HE3HAUUTENILHO YBEJIMUUBAET INyOuHy noroka nepegq MI'T.

D10 mnpeumymiecTBo Oe3HamopHeix MI'T sBIseTcs O4YeHb CYIMIECTBEHHBIM TPHU HX
skcruryaranuu. B «ummaHOM» MI'T npu Ge3HanopHOM peXHMe SHEPruH MOTOKa HeJOCTaTOYHO
JUTSL TPOTEKaHUsl B OypHOM COCTOSIHMM U OH IEepeisieT B COKOWHOe cocTosiHue. Takoil mepexon
OCYILECTBIISICTCST THJPABIMYECKUM TPBDKKOM, TIiIyouHa motoka B MIT mpu 3TOM pesko
BO3pacTaeT U MOXET MPOU30UTH CMEHa OE3HANOpPHOro PekKMMa Ha IMOJIyHANOPHBINA, YaCTHYHO
HaIOPHBIN MU HATIOPHBINA PEXKUMBI, YTO OMACHO JUIst HOpMaibHOH paboTel MI'T. I[ToaTomy BTOpOE
MPEUMYIIECTBO OE3HANOPHOTO pEeXHMa - €ro YCTOWYMBOCTb UISl «IJIMHHBIX» TPYO IOHKHO
IIPOBEPATHCS. DTa ONMACHOCTh COCTOUT B TOM, YTO IOJYHAIIOPHBIA PEXUM MOXKET NEPEXOIUTH B
HanopHbIk (3apsnka MI'T) u oOpaTHO (cphIB BakyyMma). Takue CMEHBI peKruMa COMPOBOKTAFOTCS
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PE3KUMU KosleOaHUSIMU YPOBHS BOJIbI IIepel HachInbio U BuOpanusmMu MI'T, uto cokparaeT cpok
ee CITyXOBI.

E.1.11 Ilo BnusHMIO TayOuMHBI BOAbI B HMkHeM Obedpe MI'T gemst Ha «3aTOIICHHBIEY C
HIDKHero Obeda n «uesaroruieHusiey (puc. E.1, E.2, E.3) npu cBoO0OIHOM CXaToM CeueHHH Ha
BXOJI€.

3aTOMJICHHBIMH C HIKHETO Obeda cunuTaroT TpyObl, paboTaroliie B yCIOBUAX, IPU KOTOPBIX
YPOBEHb HUXHETO Obeda BIHAET Ha MPOILYCKHYIO CIIOCOOHOCTH TPYOBI (BCII€ACTBUE 3aTONJICHUS
C)KaTOro CEYEHHs), B MPOTUBHOM CIy4ae TPYOBl CUMTAIOTCS «HE3AaTOILICHHBIMHI» C HU)KHETrO

oneda.

srav .- ::...:'
s -

—
L -

7////1///////////////////,% ,;;/’:/—
b Iy

1 yqucTox o - 1l yuscTon __‘mywwrox

Puc. E.1. Cxema npomexanusn 600ul 8 6e3nanopuoui MI'T, 3amonnennoii c Hux3cHezo ovegha ¢
He3amonieHHbIMCE000OHBIM CeUeHUeM

Puc. E.2. Cxema npomexanus 600ul 6 oe3nanopuoit MI'T, 3amonnennoii ¢ huxcrnezo dvegha c
He3amOon1eHHbIMCHCAMBIM CeUeHUEM

Nus - 2nyouna 600wt 6 nusicnem 6veghpe naod HudicHell MoOUKoOU OHa mpyovl 6 6bIX00HOM ceuenuu;, h, - 2nyouna noo
monienusn

E.1.12 IIponyckHyto cmnocoOHOCTb MHOroodkoBblx MI'T ompenenstoT mpu yciaoBHH HX
pa3aBKKM Ha BenuuuHy He MeHee 0,25D kak cymmy oTnenbHO pabOTAOUIMX OJHOOYKOBBIX
MI'T. Pacyer mMHorooukoBbix MI'T anHamorndeH pacyery OJHOOUYKOBBIX, IIPU OTOM PacCXo.l
Kaxxnod MI'T

0,-2

o

MIPUHUMAIOT (E.11)

rae "'T - konuuecTBO TPYO.
E.1.13 IIpomycKHYIO CIOCOOHOCTD «IUIMHHON» MOATOILIEHHOM TPYObI CIIEMYET ONMPENEIATE 110
dbopmyie

O=mye..J2eH.".

(E.10)

(B0
o, =1l 2|
e 77 %< Hem3BeCTHO, MOATOMY KOA(DPHUIIMEHT MOITOTUICHHUS OTIPEICTISETCS METOIOM
MOCJIEI0BATEIBHOTO MPHOIMKEHHS, €r0 3HaYeHHE J0JKHO ObITh MeHbIe 1,0.
Hanop mnepen KpyribIMu <« UIMHHBIMUY» TpyOamu Ho ompenensiercss mno «llocobuio 1o
TUIPABIMYECKUM pacueTaM MaJlbIX BOAOIPONYCKHBIX COOPYKEHUM.



http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i3146362
http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i3154905
http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i3175494
http://files.stroyinf.ru/Data2/1/4293819/4293819581.pdf
http://files.stroyinf.ru/Data2/1/4293819/4293819581.pdf

Puc. E.3. Cxema npomexanus 600vl 6 pagnunnoii MI'T npu 6e3nanopnom pexcume:

a - «kopomkany; 0 - «Onunnany; 6 - «nezamonnennany (Ns2, Ns3) U «3amonnennany ¢ nuscnezo ovega (hss)

E.2 Aaroput™m BbI0Opa paMOHAJIBLHOI0 THIIA BOAONPONYCKHBIX MI'T

Boi6op ouepranus kontypa MI'T 3aBucuT OT pabouell OTMETKHM MPOAOJIBHOIO Mpoduis
JIOpOTH, TEOMETPUUYECKUX KOHTYPOB NONEPEYHOTO CEUEHUS JOPOTH, KOHTYPOB CEYEHMM JIora U
TU/IPABIMYECKUX XapaKTEPUCTUK MTOTOKA.

E.2.1 B ocHOBe anroputMa JIEKUT METOAMKA PAcyeTa BOJOIIPOITYCKHOTO TPAKTa.

E.2.2 OcHOBHBIE 2JIEMEHTHI AITOPUTMA:

1) Pacyer ruapaBanyeckux XxapakTepUCTHK MOTOKA Ha BXoJHOM ydacTke. MI'T mpoektupyror
KaK BOJOIPOIYCKHOE COOPYKEHNE PABHUHHOI'O THIIA;

2) pacuet riyOuH U ckopocTei Ha Beell yruHe MI'T, Bkitoyast BXOAHON U BBIXOJHOW yYacCTKU;

3) pacueT riyOMH M CKOpPOCTEH OTOKA Ha YKPEIJICHUH pyclla Ha BXOJIE;

4) pacyeT nmapaMeTpoB KaMEHHON HAaOPOCKH, BOBMOXXHOCTH 00pa30BaHUsI TPOMOWHBI U TITYOUH
pa3MbIBa 32 YKpEIJICHHEM HIKHEro Obeda B BHIXOJHOM JIOTE;

5) onpeneneHue pa3MepoB YKPEIUICHU HIKHETO Obeda u;

6) BbIOOp M Ha3HAUYEHHWE BAPMAHTOB KOHCTPYKUMH  BOJONPONYCKHOTO  TpPAaKTa,
YIIOBJIETBOPSIOUINX BCEM TpeOyeMbIM OrpaHHMYEHUsIM (IO JOIYCKAaeMbIM CKOPOCTSAM, TNTyOWHaM
BOPOHOK pa3MbIBa B BBIXO/IHOM JIOTE U T.II.).

Bo3moxHO  Takke — u3MeHeHue  (IEepernpoeKTUPOBAHHE)  MPOAOIBHOIO  MPOQUIIS
BOJIOIIPOITYCKHOT'O TPaKTa C MOCJIEAYIOIUM IOBTOPEHUEM Pacu€TOB.

OrnpenenieHne HAWTYdIlIero U3 JOIMYyCKaeMbIX BAPUAHTOB JOJKHO OCYIIECTBIATHCS HA OCHOBE
TE€XHUKO-3KOHOMHYECKOT0 CPABHEHUS M0 00BEMHO-CTPOUTEIBHBIM MTOKA3aTEISIM.



PacueT BomonmpoImyCKHOT0 TpakTa BeleTcs Ha pacueTHbI pacxon Qp. [Ipu Hamu4my CHETOBOTO
U JIMBHEBOTO MaBOJAKOB Qp M Qmax BBIOMPAIOT KaK MaKCHUMajbHBIE W3 COOTBETCTBYIOLIMX
pacxo/ioB.

E.2.3 TlocnenoBaTenbHOCTh pacyeTa:

1) Ha ocHOBe aHa/iM3a UCXOIHBIX JAHHBIX 10 apaMeTpaM HACBIIH U XapaKTepUCTUKAaM CTOKa
HA3HAYAIOT TUIl TPYOBI C Y4E€TOM BEJIMYHMHBI Pacxojia, XapakTepa BOJOTOKA. A TakKe 3a/1al0TCs
HayanbHbIM oTBepcTeM MI'T ucxons u3 toro, uro miss MI'T Ha HOCTOSIHHBIX JOporax
JIOITYCKAETCS TOIBKO O€3HAMIOPHBIN PEKUM U 00513aTEIIbHOE BHITIOJTHEHNE TPEOOBAHUS O BETHUUHE
3azopa B MI'T (cwm. 1. E.1.8).

2) 3apmaroTcs mapaMeTpaMu MpOAOIBHOTO HMpoduis TpyOb! (YKJIOHBI Ha BXOJE, BBIXOJE U B
TpyOe, THUI OTOJIOBKOB) M PACCUUTHIBAIOT MapaMeTphl pacxo10B Qp 1 Qmax.

3) Ompenenstor «KOpOTKas» WU «IJIHHHAs» TpyOa, CpaBHMBAs KPUTUYECKHHA YKIOH C
yKiaoHOM TpyObl. Kputuyeckuii yxinon onpenensior mno rpadukam B «llocobun mo
TUIPABIMYECKUM pacyeTaM MajblX BOJONPOMYCKHBIX COOpYXeHUi». IIpoBOAAT KOHTpPOJIbHYIO
IPOBEPKY 110 KPUTEPHIO OTHOCUTEbHOM auHbI |/D < 20.

4) Onpenenstor noanepteie ryouHb! TpH Qp U Qmax o Gopmyie E.8.

5) OnpenenstoT (U1 HU3KUX HACHINEW) BO3BHIIICHHE OPOBKU HAJ MOANEPTHIM YPOBHEM IS
IIPOEKTUPOBAHUS BHICOTHI YKPEIUIEHUS OTKOCA.

6) PaccuuteiBaroT riyOMHBI U cKOpocTH Ha Bbixone u3 MI'T mo rpadukam «Ilocobusi mo
TUIPABIMYECKUM pacueTaM MaJlbIX BOJOIPOIYCKHBIX COOPYKEHUI».

7) HaznauaroT HayalbHbII THI YKPEIUJICHHs BBIXOAHOTO pycia (KaMeHHOW HaOpOCKOM, MITUTOH,
MOHOJIUTHBIM O€TOHOM, COOpPHBIMH OJIOKaMH U T.A.) 10 Ta0a. E.4. Eciu Vepax) > Vion, TO MEHSIOT
TUI YyKpeIuleHuss Ha Ooyiee MOIIHBIA M Tak [0 TeX IMOp, MoKa He OyAeT yIOBIETBOPEHO
YCIIOBHE Vy(max) < Vion JINOO HE OYIyT MCUEPIIAaHBI BCE BOZMOKHBIE THITHI YKPETIIICHHUH.

8) OmnpenenstoT rIyOUHBI BO3MOKHOTO pa3MbIBa B BBIXOJHOM pyclie IpuHATOro Tuma. Ecnu
MaKCHMaJbHast TIIyOMHA pa3MbIBa 00JbIIe 2,5 M, TO IEPEXOAAT Ha CICAYIONIHIA, 00Iee MOIIHBIN
TUIl BBIXOJHOTO pycjia U pacyeT MOBTOPSIOT. EcaM HUKaKoW W3 THUIOB BBIXOAHBIX PYCI HE
oOecnieunBaeT IIyOMHBI pa3MblBa MEHbIIE JONYCTUMOM, TO yBenuuyuBaioT orBepctue MI'T u
NEPEXOAT K II. 2.

9) PaccunThIBatOT CKOPOCTH U TNIyOUHBI TIOTOKA HA YKPETJICHUH.

10) PaccunThIBalOT LIMPUHY YKPEIJICHUS U INIyOMHY 3a/I€KH €ro KOHIIEBOW YacTH C y4eTOM
pacTekaHus IOTOKA Ha YKPEIUIEHUU U TJIyOMHBI BOPOHKU Pa3MbIBa.

11) Ecnu B pe3ysbTare pacueToB OCYILECTBIIEH Nepedop Bcex NomycTUMBIX oTBepcTuii MI'T u
IIPY 3TOM HE Haii/IeH BapuaHT, YAOBIETBOPSIOLIMI BCEM HEOOXO0IMMbIM OTPAHUYEHHSIM, TO MOXKHO
W3MEHHUTH YKJIOHBI U BOJONPOIYCKHON TPAKT NEPENPOEKTUPOBATE.

Taoauua EA4

JlomycTrMble CKOPOCTH T€YEHHSI BOJIbI (CpETHUE)

HaunMeHoBaHHE TPYHTOB, THITBI HOKPBITHI Cpeanne rryGuHb N0TOKa, M

i 0,4 1,0 2,0 3,0

1 2 3 4 5
I'panuTsl, 6a3aabThI, KBAPIUTHI 15,0 18,0 20,0 20,0
ITecuyaHuK TOJIOMHUTOBBIM, H3BECTHIK KPEMHHUCTBIH, TUTOTHBIN 4.0 5,0 6,0 6,5
ITecyanuk M3BECTKOBBIM, U3BECTHSK JOJIOMUTOBBIN, TOPUCTHII 3,0 35 4,0 45
Kounrnomepar, meprenb, ciaHibl 2,0 2,5 3,0 3,5
BynbDKHUK KpYITHBIH 3,0 3,5 4.0 45
cpenHui 2,5 3,0 3,5 4.0
MEJIKUHA 2,0 2,5 3,0 3,5
Tanmpka xpymnHas 1,7 2,1 2,4 2,7
CpenHsis 1,4 1,6 1,8 2,0
MeJIKast 11 1,3 15 1,7
I'paBwmii KpynHBIH 1,0 1,1 1,3 14
cpenHui 0,8 0,9 11 1,2
MEJIKUH 0,7 0,8 0,9 1,0
ITecok kpynHbIit 0,5 0,6 0,7 0,8
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HaumeHoBaHue rpyHTOB, THIIBI IOKPBITHI CpEIHHE 1Y OMHEL OTOKE, M
’ 0,4 1,0 2,0 3,0
1 2 3 4 5
CpenHHi 0,4 0,5 0,6 0,7
MEJIKHI 0,2 0,3 0,4 0,5
I'nunbL, cyrmuHKN
MaJIOIIOTHEIE pg = 1,20 T/M° 0,35 0,40 0,45 0,50
cpenuerioTHeie 1,20 - 1,66 0,65 0,80 0,90 1,00
mioTHele 1,66 - 2,04 0,95 1,20 1,40 1,50
oueHb wIoTHeie 2,04 - 2,14 1,40 1,70 1,90 2,10
TpaBaHON NOKPOB OTIMYHBIIN 0,8 1,0 1,2 15
YIOBJICTBOPUTEIIHHBII 0,6 0,8 0,9 1,0
OnepHOBKa IIalIMs 0,9 1,2 1,3 1,4
B CTEHKY 15 1,8 2,0 2,2
MoireHue KaMHEM
OJIMHOYHOE TIPH pa3Mepe KaMHs 4,0
0,15 m 25 3,0 3,5 45
0,20 m 3,0 3,5 4,0 5,0
0,25 M 3,5 4,0 45 55
JIBOMHOE 3,5 4.0 5,0 6,0
I'aGuOHBI 4.0 5,0 55 45
Kamennas nHadpocka 1 cioii 35 3,8 4,2 5,0
2 cros 4,0 4,2 45
byroBas knaaka u3 kamHs
H3BECTKOBBIX MIOPO/T 3,5 35 4.0 45
KPETKHX MTOPOJI 6,5 8,0 10,0 12,0
Berounusie crenku M-110 5,0 6,0 7,0 75
M-170 6,5 8,0 9,0 10,0
TTOKpBITHS IUTUTHEIE
[IEMEHTOOETOHHBIE HA OTKOCE
cBoOoHO aexamue 1,0x1,0 m 2,6 2,8 3,0 3,0
10 3,0x3,0 M 2,8 3,0 3,5 4,0
OMOHOJINYEHHEIE 3,0 4.0 5,0 6,0
MOHOJIVTHBIE 3,5 45 6,0 7,0
ruokue [THUNC 2,8 2,9 3,0 35
B pyClie BOAOTOKA
CcBOOOIHOJIEKALIHE 45 5,0 55 6,0
C yIopoMm 5,0 55 6,0 6,5
ac(hanbTOOETOHHBIC HA OTKOCE
kBajapatseie 1,0x1,0 1,0 1,3 1,7 2,0
3,0x4.,0 15 2,0 2,5 3,0
B pycie BogoToka 1,0x1,0 2,0 2,3 2,7 3,0
3,0x4,0 3,0 3,3 3,7 4,0
B BOJIOOTBOIaX MOKPBITHS IJIUTAMU
LIEMEHTOOETOHHBIMU 5,0 6,0 7,0 8,0
acharbTOOCTOHHBIMU 3,0 3,2 3,5 4,0
CEKLIMSIMU JKEJIE300€ TOHHBIMU 8,0 10,0 11,0 12,0

E.3 IIpuMepsl Ha3HAYECHHUS OTBEPCTUI M ONIPeAeJIeHUS MPONYCKHOM
CIIOCOOHOCTH M YKPeIUICHUS BBIXOAHOI0 PYCJia KPYIJIbIX
ro¢ppupoBaHHbIX TPYO

IIpumep 1. MI'T Ge3 OrosOBKOB C BEPTUKaIbHBIM cpe3oM. Bricora Hachlm Huac = 3,5 M,
HIUPUHA TI0 BEPXY buac = 6,5 M, KpyTH3Ha OTKOCOB 1:1,5. YKIIOH NTOTKa TPYOBI COOTBETCTBYET
ykiony jora it= 0,03. I'magkuif J0TOK pacnonoxeH Ha 1/3 mepumerpa HIDKHEH YacTu
norepeynoro ceuenust MI'T.

Pacxons! mputoka ¢ 6acceitna Qp = 2,4 M°/c, Quax = 4,0 M>/c. CTOK CHErOBO#f - aKKyMyJIAIHUS
HE YYUTBIBACTCS.

Tpebyercsa nogobpats orBepctre MI'T 1 onpenenuTs noAnepToie rTyOHHbI, a TAKKE INTyOHHBI
U CKOPOCTH Ha BBIXOJIE U3 Hee.



PEIIIEHHE

1. Onpenensiem aimuny MI'T I, =6,5+3,5-2-1,5=17 m.

2. Haxonum otBepctue MI'T.

Cornacno CHull 2.05.03-84*, MI'T n1omKHbI IPOMYCKaTh PaCYETHBIE PACXO0/Ibl U HAUOOJIbIIHE
pacxo/pl NMpH OE3HANIOPHOM PEKUME M UMETh IPH ATOM 3aIllOJHEHHE Ha BXOJE IPU IPOIYyCKe

oy 3 oy

| f

= 1275, &= lzp9,
pac4eTHOro pacxoaa - D) [IPU IPOIYCKE HANOOJIBILIETO pacxoaa - D)

Haxomum pnst TpyObl 0O€3 OroiioBKa C BEPTUKAIBHBIM CpPE30M IapamMeTphl Pacxoja,
COOTBeTCTBYIOH_II/Ie YKa3aHHI->IM BBIIIC 3aI1I0JTHCHUAM :

\ Q
B lop7s Mg, =—mo—=026
D) “ " pJeD

L

o o _
= : = I::I:EI H::,l:_;_: = bl T = 0:3—]’ I
npu - D) D :I-'.ED

3Has mapaMeTphl pacxola, HaXO0JUM I10 HUM MUHHUMAJIbHBIC TUAMCTPLI 110 (I)OpMYJ'IC

- « 25

l D i
D: = i
lHﬂE,!
F 24 Y
D=l ———| =153m
- | e |
Mpn Qp =24 m/c .0.265./9.81
mx Li =167 M.
- 10347981 )

Ipu Quax = 4,0 M%/c

[TpunumaeMm k pacuery Onmkaiiee 6ombiee Tunosoe otBepetre D = 2,0 m.

3. VYcranaBnuBaem, Oyaer imu MIT «UIMHHON» WM «KOPOTKOW» B THIAPABINYECKOM
OTHOLICHHUH.

CpaBuuBaeM ykioH MI'T it Cc KpUTHUYECKHM Iy, KOTOpBIA oOIpeiensieM Mo rpaduKy WU
ypaBHEHHUIO kputudeckoro cocrosinus ansgs MI'T D = 2,0:

npu Qp Iop) = 0,265, ix = 0,015 < i, = 0,03.

CnepnoBarensHo, MI'T «kopoTkas». [IpoBepka 1o KpUTepuio0 OTHOCUTENBHON AnuHbl MI'T He
TpebyeTcs.

4. OnpenensieM noanepteie rnyouns! nepe MI'T u3 popmMynsl uist 6€3HAIOPHOTO pexUMa:

. 0 i
H=———|
| mb, f2g |

[IpenBaputensHo omnpenenseM koddduiument pacxoma mist MI'T 6e3 oromoBka m= 0,33 u
3arem o Tabu. E.2 b, Jns pacyernoro pacxoma Qp = 2,4 m/c.

M, =—rr—= 0135
brp) = 1,40 m.

a3
2.4 |o=111m

H, ' |
#10.33-1.4,/2-9.81

Jlnst Hanbombmero pacxona Qmax = 4,0 m°/c:
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bkp) = 1,56 M.

5. Haxoaum BO3BBIICHHE OPOBKM TIOJOTHA HAJ IOANECPTHIM YPOBHEM Agy IpHU
HaCBhIMU Hyac = 3,5 M:

Asnpy=3,5-1,11=239m> 1,0 m;
Asnmax) = 3,5 - 1,46 =2,04 m> 1,0 m.

TpeboBaHMs TEXHUYESCKUX YCIIOBHH BBIICPIKAHBI.
6. Onpezensiem riayOUHBI U CKOPOCTU HA BbIXoJie U3 MI'T COOTBETCTBEHHO.

== |91

Ipu Qp = 2,4 M/c; Igmax) = 0,135; D J; e
Vst _ 5.

Moy = 0,21 - 2= 0,42 m; V&P
Vit =0285./981-2 =3.7Tm'c;
npu Qmax) = 4,0 M/c; Ilgmax) = 0,23;
(has ) _g33s: Vestem _ ) 5
D e e = 0335 220,62 VED
Vigimmy = 105.)981-2 =465 u/c.

S

IIpumep 2. Pacuer aedopmupyeMbIix BBIXOAHBIX pycid. Kpyrmas MITD= 1,5

BBICOTEC

M 0e3

OTOJIOBKOB pAacIoOJOKE€HAa Ha aBTOMOOWJIBHOI [OpOre; CTOK CHETOBOM, aKKyMyJsIIHsS He
YUUTHIBAaeTCA; pacueTHbI pacxon Qp = 2,3 M%/c, 06beMbI cThika Wy - Wyax = 8,1 - 10° M3; rpynTHI

Jora - CyrJIMHKH ¢ pacyeTHbIM cuerieanem Cp = 0,01 MIla; yknon sotka MI'T it = 0,01.
Tpebyerca ompenenuTh pa3Mepbl HEPA3MbIBAEMOTO JIe(OPMHPYEMOTO BBIXOJHOTO

pycna,

M3rOTaBIMBAEMOr0 U3 OJHOPOJHOTO KaMHS Ha I1e0€HOYHOM MOArOTOBKE TOJMIIMHOM ci1ost 0 = 15

CM CO CPEHUM JIMAMETPOM YaCTHI[ 5 CM.
PEIIIEHHUHE

I. Onpenenenue JMMUTHPYIOLIETO PACX0AA.

Pacuer HaumHaem c omnpeneneHHs JHUMUTUPYIOLIETO pacxoja. s 3Toro yBelnyuBaeM

pacueTHbIi pacxoq Ha 30 % (a5 ydera 3anaca):
1,3Qp=2.3-1,3=3,0 M%c.
Jlns nanbHelero pacyera npuHAMaeM pacxof Qp = Quax = 3,0 M/c.

I1. Onpenesienne pazMepoB yKpeIJieHuil.
1. Onpenensiem ckopoctu Ha Bbixoje u3 MI'T.
[TpenBapuTensHO ONpenenseM mapamMmeTp pacxoa

My=—2 =033

D*.[zD

[To 3nauenusm I1g = 0,33 u i. = 0,01 HaxoaMM

Vi
=_ =101
JeD o Vex = 0.01.,/gD =1.01.{981-115 =387 m/c.




2. OmpenensieM MUHUMAIIBHBIA TUAMETP YacTHI] HAOPOCKH, IIPH KOTOPOM YKpEIUIeHHE OyaeT
YCTOHYHBBIM OT Pa3MbIBa.
Jlnst TpyOBI O€3 OTOJI0BKA BOCIIONIB3yeMcs (hopMyIToi

Yo 38T 035ac

dyg 2—=——
a3 o83
[MpunumaeM cpefaHuii AuaMeTp vacTuil HaOpocku 01 = 35 cMm, a CpelHUN JUaMETp YaCTHIL
menkoit ppakiuu - d2 = 0,05 cm.
3. OnpenenseM npeaeNibHYIO T1yOUHY AeGopMaIii YKpPEIUIeHUs 3a CUYeT BBIHOCA TPYHTA U3-
1oJ1 Hero 1o ¢opmyie

R v K
HO) 1938+ 2D, 115258 _q |

[TpenBapuTEIbHO 33IaBITUCH TOJIIHMHOMN cost Habpocku 81 =2 - 0,35 =0,70 M 1 3Has TONIHHY
cios 1mebeHOYHOM moAroToBkH o2 = 0,15 M, a Takke MOJHYIO TOJNIUHY yKperieHus ¢ = 0,70 +
0,15 = 0,85 M, HaxXouM 110 POpMYyJIe SKBUBAJIICHTHBII TUAMETpP YaCTUI] HAOPOCKH

1

=030 m.
0.8

dy 5 =8, +d:a:j|% =(0.35-0,70+0.05-0.15)

Ly

3arem o ¢popmyse npu Cp = 0,01 MIla onpexnernsieM S5KBUBaJICHTHBII JMaMETp YaCTUILl TPYHTA:
D =7,5(0,1 + 100Cp) = 7,5(0,1 + 100 - 0,01) = 8,2 mm,

OTKyJa

L

Altrgy = 0.8

15512290 103 085+2.151 1155050 3| 084w
0.0082 CRstis )

4. OnpenensieM ri1yOuHBI OTOKA Ha Beixoae u3 MI'T no ¢popmyrne
e = Al £ Gr)TIES

IpenBaputensHO Haxomum st ciydas [1g = 0,33 < 0,8 A1 =0,98 u St = 0,5 u Beruucisiem f(irt)
o ¢popmye
1 1

TTe2f, L2001

fig) =0.833

Torna nmeem
Newx = 0,98 - 1,5 - 0,833 - 0,33%5=0,70 m.

Haxomum paccrosinue ot Bbixoga u3 MI'T no mecra pacnosioskeHusi NpefesbHON TTyOUHbI
negopMaluu yKperieHus no popmyse

2+ AR
b = »ml*J P =387

2(0.70+0.84)
9.81

=234

a

=

5. YcraHaBnuBaeM MpeenbHYIO MIyOUHY AehOpMaluy YKPEIUICHHs CEUSHHs Ha BBIXOJIE M3
TpyOBI 10 popmyrie

I 237 .

Argma = Mg — H,;I =0284- —= —0N35m

' ' = - - 1otok MI'T He OyaeT NOAMBIT.

6. OnpenensieM MUHUMAaJbHbBIE pa3Mephl YKPEIUIEHHUs B IIaHe 1o (GopmyIie



L =B=4Ahypgm=4"-0,84 =336 m =3,40 m.
7. Haznagaem JuinHy ykperuienust L = 3,5 m.

8. Haxoaum mmMpuHy yKperieHusl.
[IpeaBapuTenbHO onpeiesieM OTHOILICHUE

M-
/ Y- [:|8.4 = 056 e D:‘T
D, 1.5

[IupuHa yKpeIruieHus B KOHIE Or0J0BKa
Bi=bp+20=150+2,0=3,50>B=23,4wm. [Ipuaumaem B1 = 3,5 m

= i) = 1
[[InpuHa yKperuieHus: B KOHIIE OTOJIOBKA B2 MPUHUMAETCS 110 O0JIbIIIEMY U3 3HaYeHUH B1 U B2,

B pacueTe npuHuMaem B2 = B1=3,5 m.
III. Pacuersl pa3mbiBa 3a yKpeIUICHHSIMH U OIpe/e/ieHHe Pa3MepoB MX KOHIEBbIX

qyacrei.
1. Onpenensiem riyOMHY pa3MbIBa B TPYHTE JIOTa 32 YKPEIJICHUSIMH 110 (hopMyJie

e Ry D
Al =rdwD, g| | — =
RN 23 N I ) A
- || —+1| bb,d
WD, )

BXOJsIIME B JTy GopMyny:

[IpenBapuTenbHO 1O TaOMMIIAM OINpENEsieM BEITUYUHBI
macmTaOHbI K03 dunment ommist MI'T D = 1,5 m u maxogum dm = 0,82; koahdurmentsr y =

0,6; r = 0,9 u mokazarens cremenu S = 0,6.
10
[Tokazarenb cTeneHu Si i 1e(OPMUPYEMBIX BBIXOJHBIX PYCI paBeH - 3 Benuuunel b =
b1 =D=1,5m; Dy =d = 1,5 m. Dranonnsiii pacxon Qx Haxoaum 1o hopmyJie
i 44 M

0, =16D3"=16-15

[ToncTaBuB 3HaYEHUS BCEX BEIMYUH B (HOPMYITy, MOTYIUM

(3.0 Ly =068 .

ho=09-082-06-15 2= |- —
mp —1'—]' _:,3-5 _i._
s =~ +1! 15%-0,0082

|15 ) |

2. OnpenenseM MaKCUMalbHYIO TTyOMHY pa3MblBa 3a BpeMs maBojka Ahyax o Gpopmyste
Ahmax n Ahnp
HpeI[BapI/ITeJIBHO BBIYUCIIAACM 2TAJIOHHOC BPEMA tO " BpCM4 I1aBOJKa 11O (I)OpMyJIaM

(3077 068’ +3—[100 0.010f |_
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= 1681 c=04744u;




Io BeIMYHHE OTHONICHHS ° il HaxoauM 1 = 0,71. Toraa Ahyax = nAhgp = 0,71 -
0,68=0,48 M<6=0,85m.

[Ipumensiem BeIXOnHOE pycio tuna 1 (puc. E.4, a). KoHieBas 4acTe 3TOro yKpemieHus
MIPEACTABISIET COO00M YacTh HAOPOCKH, YI0KEHHOM 3a yKpeIruieHHeM ¢ oTkocoM 1:1 u rimyOuHon
3aJI0KEHHS O.

Pucbepma 3a ykpernaeHHeM B 3TOM TUIIE€ BBIXOJHBIX PYCI HE JIeJIaeTCsl.

3. OmnpepensieM MUPUHY BOPOHKH pa3MbIBa B KOHIIE YKPEIUICHHUS.

M 088 3y L 33533
[Ipensapurensho omnpenenseM kodpdumment K mpu D L3 n D 13
B =MD=25=5=9M
[Tonyuaem K = 0,25, otkyzna >B>=3,5M.
[IpyHuMaeM MUPHUHY YKpEIUIEHHs Ha KOHIIEBOM y4acTKe JUIMHOM 1 M paBHOM
By]( = BB = 7,0 M.
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KoncTpykuus ykpensienus npusegaeHa Ha puc. E.S.
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Puc. E.4. Tunwl 6b1x00HBIX PYCll U3 KAMEHHOU HAOPOCKU'

a-munl; 6 -munll; ¢ - mun lll;

1 - ykpennenue uz nadpocku; 2 - webenounan noozomoska; 3 - oopammuasn 3acvinka zpynma; 4 - pucoepma; o - m
onuwuna Haopocku; Ny - 21youna sanoxicenus ykpennenus; Npups - 6bicoma pucoepmot; by - wmupuna ykpennenu
Ay oconoeka; Bi, B2 u By - wiupunacoomeemcmeenno 6 Hauane, 8 KOHye Uy KOHUEGOU Yacmu yKpenieHus

OO6beM kaMHs B yKperieHuu (0e3 mebeH0YHOI MOArOTOBKH )

07007 21240,
2 )

K

W =35.24.07+69 1.0+

O0BeM 111e0eHOUYHOM TOATOTOBKHU
Wy =3,5-2,4+6,9(10+0,78) - 0,15 =3,1 m°.

HUtoro o6sem Habpockn Wy = 12,4 + 3,1 = 15,5 M3,
Jnia  cpaBHEHHMs TpM  33JAaHHBIX  YCJIOBHAX  ONpPENEIMM  Pa3MeEpbl
HezieopMHUpyeMOro BBIXOJHOTO pycia. Pacuer npogomxkaem c 1. 3.

YKpEIUIEHU
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Puc. E.5. Koncmpykyus yKpenienus:.

1 - kamennasn nabpocka; 2 - wiebeHounas nO020moeKa

4. Omnpenensiem 1mo ¢GopMmyse TONIIUHY CIOS HAOPOCKU, MPU KOTOPOW YKperieHne OyaeT
HenedhopmupyembiM, puHsB Ay = 0,25 M.
Pacuer BHauase BegeM Oe3 yueTa MOJICHINTKH:

250 {115-3.87 )
0455220 4| L2 38 —1I‘=1=:9M_
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ITpumem, uto 20 % 3Tol ITyOMHBI COCTABIISET IIEOCHOYHAS MMOrOTOBKA KPYMHOCTBIO Ui =
0,05 M, ¥ TIOBTOPUM pacyeT 1o ToW ke (opmyJie, MOJACTaBUB B Hee BMeCTO Uy 3HauCHHE Uu(s), @
taxke 01 = 0,8%1,29 = 1,03 m,

1.03
52=0,2 - 1,29 = 0,26 m, otkyza due) = 0,25 127 + 0,05 - 0,26 = 0,21 m.

Torma numeem
[ ¥ :;' - = ',_
5=15 04550 | L2387 41 1 24m
I 8.2 1498115 |

=]

O} dexTuBHOCTH ydeTa cios meOeHOYHON MOAr0TOBKH, cocTaBstomneil 20 % TONIMUHBL CIOs
HAOPOCKH, MaJia, ITOATOMY IIPH ONPEICICHUH 5 €€ MOXXHO HE YIUTHIBATb.

[TpuHIMaeM yKpeTieHue, COCTOSIIUM U3 KAMEHHON HaOpOCKH, YIOKEHHON CI0eM TOJIIUHON
61 = 1,00 M, 1 meOeH0YHOM MOATOTOBKH ciioeM 02 = 0,24 M.



5. Haznawaem qunHy ykpermienust L pasaoit 1,5 - 1,5 =2,25 M, unu ¢ okpyrienuem 10 0,5 m L =
2,5 m.

6. OmnpenenseM [MUPUHY pacTeKaHUs T[OTOKA B KOHIE YKPEIUICHUs, OIpPEIe/INB
npeBapuTeIbHO 3HAYECHUE 110 PopMyIIe:

z=0.7 S+03612%—DS—1

B, 13|15 +1% —1|+15=325u.

7. HazHauyaem MUPUHY YKPEIJICHUS:

B CTBOpE Ha BBIXOJIe U3 TpyObl B1 = Bp +2,0=1,5+2,0=3,5m;

B CTBOPE KOHIIA YKpETUIeHUs B2 = Bpacr +1,0=3,25+1,0=4,25mu 4,3 m.

BrimonHseM pacdeTsl pa3MbIBa 3a YKPEIUICHUSMH ISl ONPEISIICHUS] pa3MEepOB UX KOHIIEBBIX
yacTe.

1. OmpenensieM ri1yOrHY pa3MbIBa B TPYHTE JIOTa 32 YKPEIJICHUSAMU 110 GOopMyIie

Ak, =09-082.06-15 = | | =091m

2. OnpenensieM MakCUMalIbHYIO T1yOMHY pa3MbIBa 3a BpeMs MaBojKa 1o ¢popmyie
Ahmax=10,6 - 0,91 = 0,55 M0 <& = 1,24 m.
[Tpumensiem BeIxoaHOE pycio tuma 1 (puc. 4. B, a).

3. OnpexnensieM MUPUHY BOPOHKH Pa3MbIBA B KOHIE YKPETIJICHHUS.
[TpenBaputensHO HaxoauM ko3 durment K npu

Adr 55 75
Man =D=‘_‘ =037 £ — =217, Te K=035;
D 1.5 - D 15 TorIA
_3.6-0.67

= =69m>=>FE, =43m.
- 0,35 .

Ha3nauaem mumprHy KOHIIEBOM YacTH yKperieHui Byx Ha y4acTke JUIMHOM 1 M paBHOH 6,9 M.
O06beM kaMHsI B YKperuieHnH (6e3 1meOeHOYHOM TTOTOTOBKH )

Hﬁ:=15ﬁ10+69 1[Z]+E 1[]—163M

O0beM 111e0EHOYHOM OATOTOBKHU

= 1j¥+5=9u'm+1:1:} 0.24=49"

Hroro o6vem Habpocku Wy = 16,3 +4,9 =21,2 m.
Ipu nedopMupyeMoM yKperueHun obbeM Habpocku Wy 6511 paBen 15,3 M3, Takum o6pazom,
JomyiieHne AedopManMM  YKPEIUICHUST W CHIDKEHHE O00beMa HaOpOCKH o0ecrednBaeT

HKOHOMHYECKUH 3P PeKT.

Ilpumep Ha3HAyeHUs1 OTBEPCTHMIl M  ONpeaeeHHMs IPONMYCKHOM CIIOCOOHOCTH
MeTAJNIH4eCKUX ro)pUPOBAHHBIX TPYO

Ilpumep. Metammmueckas ToppupoBaHHasE TpyOa 0€3 OroJIOBKOB (C BEPTUKAIBHBIM CPE30M)
pacrioyio’)keHa Ha aBTOMOOMIIbHOM fopore. Bricota Hacknu Hiac = 20,96 M, amuna TpyOsr 100,3


http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i396321

M. YKJIOH JIOTKa TPyOBl COOTBETCTBYET YKJIOHY Jiora irp = 0,01. ['magkuii TOTOK pacroyiokeH Ha
1/3 mepumeTpa HomepeyHoro ceueHus Tpyos. Pacxon ¢ 6acceiina Qiy = 54,6 m/c. CTOK cHeroBoit
- aKKyMYJISILIUS] HE YUUTHIBACTCS.

Tpebyercss momoOpaTh OTBEpCcTHE TPYOBI M OMPENCNIUTh MOMNEPTHIC TIIYOWHBI, a TaKKe
[IIyOMHBI M CKOPOCTHU Ha BBIXOJIE U3 HEe.

Pewenue
1 .CormacHo MeTOAMYECKUM PEKOMEHJANMAM I10 TMPOSKTUPOBAHUIO U CTPOUTEIBCTBY

BOJIOTIPOITYCKHBIX COOPYKEHHH H3 To(pHpOBaHHBIX MeTawnmueckux cTpykryp (MI'C) Ha
aBTOMOOMJIBHBIX ~Jloporax oOOIIEero II0Jb30BAHUSA C YYETOM PErHOHAIBHBIX  YCIOBUH
roprupoBaHHbIE TPYOBI HA ABTOMOOMIIBHBIX JIOPOTax MOJHKHBI MPOITYCKaTh PacueTHBIC PACXOIbI
npy O0€3HANIOPHOM PEXHMME U UMETh IIPU STOM 3aIll0JIHEHHE Ha BXOJIE IIPU MPOITYCKE pacue€THOIo

=0.9.

e
i
4

pacxoja

2. Tlo rpaduky Ha puc.5.19, 6 Ilocobuss MO TUAPABIUYECCKHM pacueTaM MajblX
BOZONPONYCKHBIX coopyskenuit / [Tox pex. I'.51. BomuenkoBa. M.: Tpancniopt, 1992 Haxoaum mis
TpyOBI 6€3 OroJIOBKa C BEPTUKAIBLHBIM CPE30M (KpuBasi 6) mapaMeTphl pacxo/ia, COOTBETCTBYIOIIHE
yKa3aHHOMY BbIIIIE yCIOBHIO (cM. puc. E.6):

I B I
[

"EX

o
=09 I, =——— =034
D Sy - ST D ;'ED -

npu -

3. OmpenenuB MapaMeTp pacxojia, YCTaHABJIMBAEM MUHUMAJIBHBIN JHWaMeTp TPYOBl IO
dbopmyie:

- 25

p= 9

|
M,z |

[ 546
034,981 )

=483 .

Ipu Q1os = 54,6 M/, ITg) = 0,34.
[Tpuanmaem Onmkaiiiiee k pacueTy Oombiiee oTBepcTre Tpyos! Dyp = 5,0 M.

%) hy7h, 6) h/D %) hesb,
0 ?gt d prscscnce)e l 3
A g | e ol —— 0 0,
' 76 b e e ——d 0,75 — ~p— -
,;; V/ 0,75/~ —— : /“1
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Puc. 5.19. I'papuxu 015 onpedenenusn 2iyounsl 6006l HA 6X00€ 8 NPAMOY20abHbLE (@), KPY2/ibl
e (0) u oéouoanvuvie (6) mpyovl npu munax 020,106K06.

1 - nopmanvnom; 2 - pacmpyonom c o
=30 - 45°; 3 - pacmpyonom c ap = 20°; 4 - pacmpyonom c ap = 10°; 5 - 6opomuurkoeom c op =
0°; 6 - 6e3 0conoexa; 7 - pacmpyoHom ¢ KOHUUECKUM 36eHOM; 8 - KOpuooprHom (WIMPUX06asn TUHUSA XAPAKMEPU3
yem pacuemnoe 3anonnenue mpyovinpu hm < 3,0 m)
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Puc. E.6

4. YcranaBnuBaeMm, OyneT 1M TpyOa «UIMHHON» WM «KOPOTKOI» B THAPABIUYECKOM
OTHOIIICHHH.

CpaBHUBaeM YKJIOH TpPYOBI Ilyp C KPUTHYECKHM YKJIOHOM - Ik. Haxomum ik mo rpaduxy
puc. 5.27 («ITocobue Mo ruapaBIndYecKuM pacueTam ...») it Tpyost D = 2,0 m (cm. puc. E.7).

Ipu Q19 = 54,6 m/c3, Dyp = 5,0 M onpesiensieM

O, 54.6
Hppy=——F—-= '
o) D..[eD, 5-5,/981.5

=0312.

OmnpenensieM KPUTUYECKHUIA YKIOH TpYOB! U1 Dy = 5,0 M ¢ ragkuM J10TKOM, IpeABapUTEIHEHO
onpenenu ik = 0,015 mpu D = 2,0 M a1 TpyO € IIIaAKUMH JTOTKAMH.
Torna ik 1ast Drp = 5,0 M onpeaenisiem o Gpopmysie

Ipw ik < iy TpyOa «kopoTKasi». [[poBepka 1o KPUTEPUIO OTHOCUTEIBHOM JTTMHBI HE TPEOyeTCsl.

Ix
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Puc. 5.27. I'paghuk onsa onpedenenus Kpumuuecko2o yKiona ix 0 Kpy2ivix 20(hpuposannolx
mpyo ¢ naokumuromxamu (n., = 0,025):
1-D=15m;2-npuD=20m

Puc. E.7

0,01

5. OnpepensiemM MoAnepThIe TIIYOUHBI TTepes] TPYOOil /1t 6€3HAIOPHOTO PeKUMa!

o |
H= ———
\ mb o j2g )

[TpenBaputensHo HaxoauM Ko3dduuumeHT pacxoma s TpyObl 6e3 oroioBka mo tabdm. 5.3
«[Tocobus ...» (cm. Tabm. E.5).

Taonuua E.5

Tun orosoBka PacuerHblii ko3 durment - m
be3 orosioBka 0,33
Cpe3aHHbIH MapajuieIbHO OTKOCY 0,33
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Tun oroyoBka PacueTHbIft K03 hHUIIEHT - M
«Karmromon» 0,33
PactpyOHBIi 0,365

CrnemoBaTenpbHO, B COOTBETCTBHU ¢ Tadm. 1 m = 0,33.
Koaddunment b onpenensem mo puc. 5.14 «Ilocobwust...» (cm. puc. E.8), rae I1g(p) = 0,312,

by/D

T —
il W

0.5

0.7

0.6

0.5

04

03

02

0,1

0 00 02 03 04 05 06 07 QDD

Puc. 5.14. I'paghuk ona onpedenenusn cpeoneil wWiupuHsl NOMOKA 8 CEUEHUU C KPUMUYECKOU 21
YOunoii 6 mpyoaxuenpamoy20abHo20 ce4eHus

Puc. E8

B cooterctBuu ¢ puc. E.8 ornomenue b/D = 0,81. Otcioaa by = 0,81 - 5=4,05.

B 546 N
. 0.33-4.05,/2-981

-

=4 4.

Torna

6. Haxomum Bo3BbIlIEHHE OPOBKH 3€MJISTHOTO TMOJIOTHA HaJ MOAMNEPTHIM YpOBHEM Agy MpH
BBICOTE HACKIH Hyac = 20,96 M.

Aen=20,96 -4,4=16,56 m > 0,5 m.

TpebGoBaHMsI TEXHUUECKUX YCIOBUN BbIIEPIKAHBI.
7. OnpenensieM ryOMHY Ha BXOJIE TPYOBI.
[Ipu mapamerpe pacxona Ilop) = 0,312 mns TpyObl 6€3 OrosoBKa ¢ BEPTHUKAIBHBIM CPE30M

= =085,
(xpuBas 6) cm. puc. E.6onpenensem D

Orcrona hsx = 0,85 - 5,0 =4,25 m.

8. OnpenensieM ryOUHBI U CKOPOCTH Ha BBIXOJ€ U3 TPYOBI COOTBETCTBEHHO MO MPHIIOKEHUSIM
5.2 «ITocobws ...» (cM. puc. E.9) u 5.3 «ITocobus ...» (cM. puc. E.10).

Tos _ 0 42

[pu I1pyp) = 0,312, i, = 0,01 onpenenseM OTHOLICHHUE D (cMm. puc. E.9)
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Puc. E9

Torna onpenesnseM riryOMHY BOABI Ha BBIX0/IE U3 TPYOBI Npux = 0,42 - 5,0 = 2,1 M.

[

ERE

gl

CKopocThb BOJIbI Ha BBIXOJIE U3 TPYOBI OMpeeNsieM U3 COOTHOIICHHUS =~ B COOTBETCTBUU C
npuioxenuem 5.3, puc. 2 «ITocobwus ...» (cm. puc. E.10).

Y,

Wb

1.4

0,03

0,04
0,05 !
1,2 =

1.0

ot
b o’

08

t,=0,01

Puc. 2. I'paghuk ona onpedenenusn ckopocmeil NONMOKA HA 8bIX00€ U3 20(PPUPOBAHHBIX MPYD

YUEemoMm uxe03MONHCHOIU 3aPAOKU

Puc. E.10
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Taw _ 0.98.

Ipwu Iop) = 0,312, ip = 0,01 onpenensieM OTHOLICHUE Jeb
T V. =098 ./981-50=686Mm/c.
OT/Ia CKOPOCTh BOJIbI Ha BBIXO/IE U3 TPYOBI = ==

Hpunoxenune K
(PexomeHnryemoe)

PacueT ycTOHYHMBOCTH 3¢MJISIHOTO MOJIOTHA € BOAONPOIYCKHBIM COOpPY:KeHHEM

7K.1 O0umue mostoxKeHnst

3amaya yCTOWYMBOCTM MACCHBOB TpYHTa SIBJISICTCS YAacTHOM 3amadedt oOmiel Tteopuu
MIPEAEIIBHOIO HANPSYKEHHOTO COCTOSIHUS TPYHTOB.

YMeHbIIEHHE MPOYHOCTU COOPYXKEHMSI MPOUCXOAUT KAaK MPU pa3pylIEHUH €CTECTBEHHBIX
yIIOPOB MAacCHBOB TPYHTa, TaK M MpPH yMEHbIIEHUH 3(P(GEKTUBHOrO TpeHHs (MpU HaIUYUU
MIOPOBOTO JIABJICHUS) U CHJI CIETIICHUS (TIPH YBJIAXKHEHUN M HA0OYXaHUU TPYHTOB).

YCTOWYMBOCTD OTKOCA U3 MJICATBHO CBHITYYEro IPyHTa CUMUTAETCS O00ECIeUeHHOM, eCu yroi
OTKOCa He OoJiee yriia BHyTPEHHETo TPeHus (yria eCTECTBEHHOTO OTKOCA).

[Tonsitrie 00 yriie eCTECTBEHHOTO OTKOCA OTHOCUTCS TOJIBKO K CYXHM CBHIITYYHM FPYHTaM, a JIjIs
CBSI3HBIX, TJIMHUCTBIX TPYHTOB OHO TepsAeT (U3NYECKUN CMBICH, TaK KaK y HUX 3TO 3aBHCUT OT
BBICOTBI OTKOCAa W BIAXHOCTH U MOXeT u3MeHATbca oT 0 nmo 90° u mpu MakcMMajabHOM
MCIIOJIb30BAaHUU CHJI CLIETJICHUSI.

Hao = 2C/y, OK.1)

rae C - ClenjaeHue;

Y - 00BEMHBIH BeC TpyHTAa.

[Tpu BBICOTE, OOMBIIEH H9o, TPOU30IIET OOpYIIIEHHE OTKOCA.

B neiicTBUTENEHOCTH TPYHTHI 00J1a7al0T HE TOJIBKO CHEIIEHUEM, HO U BHYTPEHHUM TPEHHEM,
W 3aj]a4ya yCTOMYNBOCTH OTKOCOB CTAaHOBUTCS 00Jiee CI0KHOM.

ITo B.B. Cokoi0BCcKOMY, TOpU30HTaIbHAs MOBEPXHOCTh PAaBHOYCTOHYMBOIO OTKOCAa MOXKET
HECTH PaBHOMEPHO paclpe/IeNIEHHYIO Harpy3Ky, ONpPeesIIeMYI0 BbIpaKeHHEM

Py =2Ccosg/(1 - sing), (K.2)

/1€ ¢ - YroJl BHYyTPEHHETO TPEHUSI.

JUis «ieanbHOro» rpyHTa - A7l U30TPOIHOT0, OJTHOPOJHOI0 OECKOHEYHOTO CJIOSI HEBECOMOTO
TPyHTa TOJYyYEHO TOYHOE OYEPTAHME JIMHUN CKOJIBXKEHHUS: CEMENWCTBA MAPAJIJICNIbHBIX MPSMBIX,
HAKJIOHEHHBIX K TOPU30HTANIHN MO YIIIOM £(1/4 - ¢0/2), M CONPSKEHHBIX C HUIMH JIOTApU(PMUIECKIX
CIIUpAJICH.

MakcumanbHas BBICOTa BEPTUKAIBHOTO OTKOCA [, IpY KOTOPOI HE HAPYIIAETCsl yCTOMYUBOCTh
OCHOBaHMs, MOXKeT ObITh HaliieHa 1o Gopmyiie

H = (CN: + yDiNg + 0,5yBN,)/[n(y - Co/B)], (OK.3)

rae C - clemieHue TpyHTa B OCHOBaHUH;

Co - CUEIUIEeHHE TPYHTa B OTKOCE;

Y - 0OBEMHBIH Bec TPyHTa,

B - mmpuHa nonocsr;

Dt - TonmuHa cnos NpUrpysKu;

Nc, Ng, Ny - mapameTpsl HeCyIIIel CIOCOOHOCTH;

N - KO3 PHUIHEHT yCTOMUNBOCTH, MPUHUMAETCS PaBHBIM 2.

DTOT METOJI pacyeTa NPUMEHUM TAKXKe IPU OTKOocax KpyTu3HoH 1o 1:0,5. [Ipu 3ToM oTkOC 1151
pacueTa IPUHUMAETCS BEPTUKAIIBHBIM.

Korna kacaTtenbHble HaNpsKeHMsI 10 TOBEPXHOCTH CKOJIbKEHHSI BBIPAXKAIOTCS KaK

T=1s/m, (OK.4)



IZ€ T - KacaTelbHOE HAINPSKEHUE;
S - IPOYHOCTH Ha CIBMUT,
1N - KO3PUIMEHT YCTOUYUBOCTH.
Cornacao Teopun Mopa-Kyiona, npoyHOCTb Ha CIIBUT MOXKET OBITh IPE/ICTABIICHA B BUJIC

s = C + ontgo, (K.5)

TAC On - HOPMAJIBHOC HAIPSAXKCHUC.
PaznuuaroT cratndecku OonpeaACIMMBIC U CTATUYCCKN HECOIIPCACIIMMBIC 3a1a4n.

K.2 Craruuecku onpeaeaumMbie 3a1a4u
HpeanonaraeTcsl, YTO IMOBCPXHOCTBIO CKOJIBXKCHUA SABJIACTCA ITIJIOCKOCTD. B stom cjydac
KO3(PUITUEHT YCTOWYMBOCTH OTIPEICTUTCS BhIPAKEHUEM

n = (Ntge + CL)/T, (K.6)

rae Nu 7'- cOOTBETCTBEHHO HOpPMallbHAasi K IUIOCKOCTH CKOJIBKEHHUS M TaHI'€HLUaJIbHas,
JeHCTBYIONIAs BJOJIb TUIOCKOCTH CKOJIbKEHMUS, CUIIbI;

L - momaib HOBEPXHOCTH CKOJIBKEHMSL.

Bcero mmerorcs Tpu HEHM3BECTHBHIX: KOI(D(UIMEHT yCTOMYMBOCTH 1), BEIWYMHA W TOYKA
npunoxenus cuibl N. [Ipu craTuueckom paccMOTPEHNHU €CTh TPU YPABHEHUS PAaBHOBECHS: CyMMa
CHJI TI0 HAllpaBJICHUIO HOPMAJIM PaBHA HYINIO, CyMMa CHJI I10 HAIIPABJICHHUIO KacaTEJIbHOW paBHA
HYJII0 U CyMMa MOMEHTOB OTHOCHUTENBHO JII0OON MPUHATON TOYKM paBHa Hyito. TpeGoBaHue B
OTHOLIEHMH MOMEHTOB MOJpa3yMeBaeT, 4To BeKTopbl cuibl TskecTd W, 7'u N n1omxHbI
nepeceKkarbcs B OJJHON TOUKe.

Jlnsg  upeanbHOrO TPYyHTa, MMEIOIIErO yroyl BHYTpeHHero TpeHus ¢ = 0, um 1npu
KPYIIIOLMIMHIPUYECKON ITOBEPXHOCTH CKOJIbKEHHS KOAQGUIMEHT YCTOHUYUBOCTH HE 3aBUCUT OT
CHJI HOpMalbHOrO pAaBieHus. [lodToMy KOI(h(OUIHEHT YCTOWYMBOCTH 1 OIpPENeNIeTCs
BbIpQ)KEHUEM

n=CL/T. OK.7)

Orta 3aja4a ABISAETCS CTATUYECKU ONPEAECITUMOMN.

Eciv moBepXHOCTH CKOJIbKEHHSI UMEET PopMy JIOrapu(PMUUECKON CIUPAIIU 33]]a4a CTAaTUYECKU
omnpeaenuMa U npu ¢ # 0, Tak KaKk paBHOACUCTBYIOLIME HOPMAJIBHBIX CHJI M CHUJI TPEHUS,
JeicTByrole Mo JorapuMuyeckoll crnMpanu, Bcerja HnpoxonsaT uepe3 mnoitoc. [lpu
HEOO0XO/MMOCTH HaWTH TOJBKO KOA(PQPHUIMEHT YCTOMUYMBOCTH CIEIyeT COCTaBUTh ypaBHEHUE
MOMEHTOB OTHOCHUTEJIBHO MOJIIOCA.

K.3 CrtaTnuecku HeonpeaeJauMble 3212491

3a HCKITI0YESHUEM HpOCT@ﬁH.IPIX CJIy4acB, OIIMCAHHBIX BBIIIC, OOJILIIMHCTBO 3ala4, ¢ KOTOPbIMHU
CTAJIKUBAIOTCA B I/IH)KCHepHOI\/'I IMPAaKTUKEC, CTATUYCCKH HCONPCACINMEI. HaanMep, €Clin
IMMOBCPXHOCTh CKOJIbLKCHUSA o6pa30BaHa ABYMA IUIOCKOCTAMM, 3aJjada OKa3bIBACTCA CTATUYCCKHU
HGOHpeIleJ'[I/IMOI\/'I, TaK KaK HMCECTCAd IIATb HCHU3BCCTHBIX W TOJBKO TPH YPAaBHCHUA. ITatero0
HCU3BCCTHBIMHU SABJIAIOTCA KOB(p(I)I/ILII/ICHT YCTOﬁqHBOCTH TN, BCJIWMYMHA U TOYKa MNPHIIOKCHUSA
CHJIBI N, a TaKKE BCJIIMYHMHA U TOYKA MPHUIIOXKCHUSA CHUJIIBI T. UtoOnI CACIaTh 3aaa4y CTAaTUYCCKU
OHpCﬂeHHMOﬁ, HCO6XOI[I/IMO pa3acuTh TCJIO HACBLIIIM HA ABa 010Ka U IIPUHATL ITPOU3BOJIBHOC
JOMYIICHUE B OTHOIICHHUMH CHII, HeﬁCTBYIOIHHX MCXKIY HHUMH. O'—IGBI/I}IHO, 4TO PA3JIMYHBIC
AOMYIICHUA 6y,71yT MMPUBOJUTH K Pa3HBIM 11O BEJIMINHEC KOB(p(I)I/ILII/ICHTaM YCTOﬁqHBOCTH.

B ciywae ¢ KpymIOMMWIMHAPUYECKOW TMMOBEPXHOCTHIO CKOJIBKEHUS TaKXKE BO3HUKAET
CTaTU4YCCKasA HCONIPCACINMOCTD, €CJIN YIOJI BHYTPECHHETO TPCHUA I'PYHTA (0 HC paBCH HYIIIO. BBI/I,Z[y
TOIr0, 4YTO CUJia TPEHUMA IO AYTC KpyTra CKOJBXKCHUA ABJIACTCA HCOHp@}IGJ’[GHHOﬁ, TOJIBKO ITPHU TPEX
YpaBHCHUAX CYHMICCTBYCT ICCTh HCU3BCCTHBIX: KOB(I)(I)I/II_II/IGHT YCTOﬁQHBOCTH N, BSJIMYMHA U TOYKa
MMPUITOKCHUS CUJIbI N, a TaKKC BCJIIMYHHA, HAITPABJICHUC U TOYKA IMMPUTIOKCHUA CUJIbI T.



YroObl chenaTh 3aAayy CTaTHMYECKH OIPENEIMMON, HEOOXOIUMO BBECTH MAOMYIIEHUE O
pacnpeneeHuy HOPMAJIbHBIX HANPSHKEHUH 0 TIOBEPXHOCTH CKOJIBKEHUS, YCTAHABIINBAs TaKUM
o0pa3oM 3aBucuMocTb 7' 0T N U HCKITI04ast TpU HEU3BECTHBIX, Kacatouuxcs 7.

[npoko ucnonb3yercs Kak s KpyrIOUUINHAPUUECKHX, TaK U IIPOU3BOJIbHBIX IOBEPXHOCTEHN
CKOJIBJKEHUSI METOJ OTCEKOB. B 3TOM citydae crionsaronyii MacCuB 10 HOBEPXHOCTU CKOJIbKEHUS
pa3fesaoT Ha HEKOTOPOE YUCII0 OTCEKOB. CHIIbL, IPUIIOKEHHBIE K JIF0OOMY OTCEKY, IOKa3aHbl Ha
CXEeMe C BBIICJICHHBIM d5ieMeHTOM (puc. XK.1).

Ecnmu mmpuna AXOyaer wMana, JOMYyCKAlOT TMPEANOJNIOXKEHHE, YTO HOpMalbHas
cuwia N npuioxxeHa K cepeiiHe MOBEPXHOCTH CKoybkeHHs. Ha cxeme sneMeHTa HM3BECTHBIMU
CHWJIaMU SBJIIIOTCA BEC IpyHTa BMeECTe C cojepikauieiics B Hem Bojoi Whu casuraroiiee
ycuse Th, KOTOpOE€ MOXKHO BBIPAa3UTh KaK

Tn = (N'ntgen + Cnln)/m, (K.8)

rae Nn - apdexTuBHOEC HOPMAIBHOE HAIIPSKEHUE;

N'n = Nn - (Un + Z'Yw)l_n;

Un - TUIPABIMYECKUI HATIOP B N-M OTCEKE 110 OTHOUICHHIO K IaBIICHUIO, KOTOPOE YCTAaHOBHIIOCH
Obl, ec)ti ObI TPYHTOBBIC BOJIBI OBLITM HETIOIBMKHBI M YPAaBHOBEIIICHBI HATIOPOM HA BEpXHEM Obede;

Un + Zyw - TIOPOBOE JaBJICHHE.

Ha pwuc.1lB 4ywcie BHENIHWX HArpy30ok HaN-i OTCEK MOTYT OBITh KOMIIOHEHTBI
TUIPOCTATUYECKOTO TABJICHHS Ha BEpXHEH I'paHu OTCEKa.

B ciiyyae MHOrOCI0MHOM CTPYKTYpPBI OTCEKA

H- = ]T_:____:

=i l\/] P

rie Wh - Bec I-T0 ¢J10s TpyHTa B N-M OTCEKE.

HeusBecTHbIMH ~ SBISIIOTCA  KO3(DPULIMEHT yCTOMYMBOCTH 1|, KacaTelbHOE YyCHUJIHME IO
BEPTUKAIBHON TIpaHu Zn, HOPMAJIbHOE YCWJINE IO BEPTUKAIBbHON rpaHu Xn, paccTOSHUE IO
BepTukanu ht u HopManbHas cuia Nn. TIpu 001iemM dnciie M OTCEKOB YHCIIO HEU3BECTHBIX PABHO
4m - 2:

HewussectHrie Konuuectso

N (0OTHECEHHOE K T)...ovviiiiiiiiii e 1

N e m

AT m-1

R et e m-1

L1 m-1
Bcero 4m - 2

HewusBectHa u Touka npusnoxkerus: cuit Nn. [ToaToMy oO1iee uncio HEM3BECTHBIX COCTABIISAET
sm - 3.

Tak KaK KaKJI0My OTCEKY COOTBETCTBYIOT TPH YPAaBHEHHMSI CTATUKH (JIBa - OTHOCUTEILHO CHJI U
OJIHO - OTHOCHUTEIILHO MOMEHTOB), YHCJIO ypaBHEHHH paBHO 3m. CregoBareiabHO, MMEETCS
HeomnpeaeeHHOCTh (2M - 3)-ro mopsaka. Dta mpobiieMa pa3IuYHBIMA aBTOPAaMH PEIIaeTcsl Ha
OCHOBE JIOMYIIEHUN B OTHOILIEHUHU CHJI, JEHCTBYIOIIUX 10 FPAHIM MEXIY OTCEKaMH, U TOYEK MX
MIPUITOKEHUS.

Haubonee pacnpocTpaHeHHble (ampoOMpOBaHHBIC) M THUIMYHBIE METOJBI OCHOBAHBI Ha
JOMYIICHUH O KPYTIIOMHIHHApHYeCcKor popme moBepxHocTr ckonbxenus (KLTIC) (puc. XK.2).

JlomycTrMm, 4TO MOTEHIMAIbHAS KPUBAs CKOJBKEHHSI IMeeT OpMy Kpyra ¢ IIEHTPOM B TOUKE
O. OgHuM U3 yCIIOBHI paBHOBECHS SIBJISIETCS BBHITIOJTHEHUE TPeOOBaHMS, YTOOBI CYMMa MOMEHTOB
OTHOCHUTEIIEHO KaKoW-T100 TOYKM ObliIa paBHA HYJI0. TO €CTh ypaBHEHHE PAaBHOBECHS 3aIHCAHO
OTHOCHUTENIbHO ToukH O, OyneT umeth Bu Mo = 0.

Jns cocraBieHus ypaBHEHUS MOMEHTOB OTHOCUTEIBHO TOYKM BpameHus O mnpuszmy
CKOJIbXKEHUSI Pa30MBAIOT BEPTUKAIBHBIMUA CEUYCHHSMH Ha PsJ OTCEKOB. Bec Kaxmoro orceka
CUMTAIOT TPWIOKEHHBIM B TOYKE TIEpeceYeHHs] BeKTopa Cuibl TsbkecTd otceka Wic
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COOTBETCTBYIOIIIMM OTPE3KOM IYTM CKOJIbXKEHMs. CHilaMM B3aUMOJEUCTBUS MO BEPTUKAIBHBIM
MJIOCKOCTSIM OTCEKa (CuuTas, YTO JABJICHUS OT COCEAHUX OTCEKOB pPaBHBI IO BEJIUYUHE, a 10
HAIPAaBJICHUIO MPSMO MPOTUBOMOJIOXKHBI) MpeHeOperatoT. PackiansiBas manee cuibl Wi BIonb
paauyca BpalleHUsl U HAMPABICHUS, EMY MEPIEHIUKYISIPHOTO (TAHTE€HIIMATBHOTO0), COCTABIISIOT
YpaBHEHUE PAaBHOBECHS, IPUPABHUBASI HYJIFO MOMEHT BCEX CHJI OTHOCUTEIIBHO TOUYKHU BPAIICHMUS:
M W .

2 T‘R - E[.'\.-:IEU: - CI'IR = D=

1

—
1

(K.9)
rae R - paanyc kpyra noTeHIMaIbHOM MOBEPXHOCTU CKOJIbKEHUSI.

ba+i

iy,

ZMI
Zgs
Uaiy D \ Na
n

Puc. /K.1. Boioenennwtit n-
Il omceK u cunvl, Oelicmeyroujue Ha Hezo, Q U ( - 6HewHue Hazpy3Ku Ha N-il OMceK

Puc. JK.2. [Ipunyunuanvnas cxema memooa KI[TIC
<

-

I''M. laxyHsHI] OpeaIoKUI TPEACTABUTH 21 B BUJIC
ST =-3FT,+3T ..
C yuerom nocnennero u3 (K.8) u (K.9) cnenyer
2t 2 (Nzg0,+CL)=0.
OTKyJ1a KOO(PPUIIMEHT YCTOWIUBOCTH 1) MTOTYYAE€TCS PABHBIM

2T

rl =
(K.10)

C yuerom 3¢ (heKTUBHBIX HANPsLKEHUH 3Ta popMyia 10KHA OBITh NTEpenrcaHa B BUE


http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i3625016
http://files.stroyinf.ru/Data2/1/4293825/4293825138.htm#i3641760

E‘T + E ['1-_.' _I.E’t: +Z.'-"r'-| Ib ][g(_‘) + ECE

2T OK.11)

CrnenyeT OTMETUTh HEKOTOPYIO Pa3HHILY B TPaKTOBKE (pU3MUecKoro cMeicia kol duimenta
ycroiunBocT B Poccun u 3a pyOGexkoM. 3a pyOekoM MPUHATO yMEHbLIATh (IENUTH) HA ATOT
KOX((UIIMEHT BETUYHHY MPOYHOCTH HA CHBHT, B TO BpeMs Kak B Poccun 3TOT KO3 hUIIUEHT
OTHOCSIT TOJBKO K caABUTarOmMM cuiaM. [loatomy ¢ wuHzAekcoMm (, eciau Kod(hUIHEeHT
YCTOMYMBOCTH OTHOCUTCS K HAarpy3Ke, U ¢ HHACKCOM 1, eciu - K mpoyHOCTH. OYEBHIHO, YTO 1Mt <
Ng. YpaBHenue (2K.11) nmo3BosisieT BBIUUCIUTD Tg. s onpeneneHus Nt 3T0 ypaBHEHHE TOJKHO
OBITH IEPENINCAHO B BUJIE

. SN —(w, + 27, b kg0, + T C.L,

Iim (K.12)

Koadduuument n: mpeanodyrutenbHee, TaK Kak HE3aBUCUMO OT TOTO, M3 KAKHX ypaBHEHUH
paBHOBECHsI OH IOJIy4€H, MOKHO CKa3aTbh, YTO OH paBeH ko3 duumenty 3amnaca no rpyHty. B to
BpeMs KakK Tg B 3aBUCHMOCTHU OT TOr'O, U3 KaKUX YpaBHEHUU PaBHOBECHUS OH MOJY4YEH, MOKET
OKa3aThCsl PaBEH KAK OTHOIIEHHIO CHUJI, TAK U MOMEHTOB, [I0O3TOMY JAJIEKO HE BCETJla KOPPEKTHO
CPaBHMBATh PE3YJIbTATHI, [TOJIyUEHHBIE U3 PA3JIMYHbIX YCIOBUM paBHOBECHS.

[

Memoowl pasnogecusn cun.

OTH METoAbl MOTYT MPHUBOJIUTH K JOCTATOYHO TOYHBIM pe3yibTaTaM, €CiIH JOIYILEHUE B
OTHOILIEHUH HAKJIOHA CUJI B3aUMOJECHCTBUS MIPUHATO TAKUM, YTO IIPU 3TOM CTPOTo COOJII0IaeTcs
paBHOBecue MmoMeHTOB. llIupoko npumensiercst B Poccun meton I'.M. [llaxynsana. Koo dunment
YCTOMYMBOCTH NIPUCIOHEHHOT0 MaccuBa B MeToe I'.M. [llaxyHsHIa onpenensiercs U3 ypaBHEHUN
paBHOBECHS, €CITH Pa30UTh MAaCCHB Ha PsAJl OTCEKOB TaK, YTOOBI B MpeJieNiaX OTACIbHBIX OTCEKOB
IIOBEPXHOCTh CKOJIbKEHMsI Obula Obl MJIOCKON M MpoXoauiia Mo (UKCUPOBAHHOM IMOBEPXHOCTH
0oJiee MIOTHBIX HEHAPYIIEHHBIX TOPO/I.

YKa3aHHBIN METOJ] HE UCIIOIb3YET YCIOBUS PABEHCTBA HYJII0 CYMMbI MOMEHTOB, ICUCTBYIOIINX
Ha MACCHB, PAaCIOJIO)KCHHBIM BBIIIE KPUBOM MOTEHIMAIBHOTO CKOJIBKEHUS, U PABEHCTBA HYIIIO
CyMMBI MOMEHTOB, JEHCTBYIOLIUX Ha OTCEK.

PaccmaTpuBasi yciioBue paBHOBECHS I-TO OTCEKa, BCE BHEIIHHE CHIIBI, BKIIOYAsh HArpy3Ky,
NPUIOKEHHYI0O K TIOBEPXHOCTH OTCeKa, COOCTBEHHBIH Bec IpyHTa B 0ObeMe OTceka M Ip.,
NPUBOJAT K OnHOW paBHOAeHcTBYytomier Qi. .M. IllaxyHsHII mpeqiaraeT yYuThIBaTh JEHCTBHE
CEMCMUYECKUX CHJI BBEIECHUEM HEKOTOPOro yria ©j, OTKJIOHSIOIIEr0 pPaBHOJAEHCTBYIOIIYIO
BHEIIIHUX CUJI OT BEPTUKAIIU.

Ni = Qicos(ai + ), (K.13)

Ti = Qisin(ai + ©;). (CK.14)

IIpy HampaBiIeHHH MOBEPXHOCTH CKOJILKEHHSI B CTOPOHY BO3MOKHOIO CIIOJI3aHHS OTCEKa

3HAYEHHsI YIJIOB 0j OepyTcs CO 3HAKOM IUTIOC TaK jKe, KaKk W YIJIOB ©j, OTKJIOHSFOUIMX
paBHOIEHCTBYIOIIYIO Qi B CTOPOHY CITOJI3aHMSL.

3aMeHsIT  JCWCTBME CMEKHBIX OTCEKOB CHJIaMH  OIOJ3HEBOro  jaamieHus Eiq u Ej,

HaIpaBJIeHHBIMHU 1O yriamu Pi-1 ¥ Bi K TOpU30HTAIHM, 0003HaYass HOPMAILHYIO COCTABIISIOIIYIO

pCakiiun OCHOBAHUA OTCCKa 4UCPC3 Ri u MPOCKTUPYA BCC CHUJIBI HA HOPpMaAJIb U HA HAIIPaBJICHUC,
KacaTCJIbHOC K OCHOBAaHWIO OTCECKA, IMOJTYy4aroT

Ri = Ni + Eisin(ai - Bi) - Eisin(i - Bi-1); (OK.15)
Ti = CiLi + fi[Ri - (ui + ziyw)bi] + Eicos(ai - Bi) - Ei-1cos(ai - Bi-1), (K.16)
rae fi = tgoi.
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[Toacrasmsis Beipakenune (2K.15) B (OK.16) n ymMHOXKast BEIMUMHY CABUTAIOMIEH CHIIBI Ticqs Ha
KOO(QQUIMEHT YCTOMYUBOCTH Tg, IOCIAE TPUTOHOMETPUUYECKHX INpeoOpazoBaHMid, peras
OTHOCHUTEIIBHO OIOJI3HEBOT'O JaBJICHUs Ej, OIy4aroT

_ T = [V~ + 21, B)f - CL - Tpfcoso, |
B coslo, —B. — @)

E.'

cosloe, —B._, —@.)

+E, _ =
CDE[_D"._._B_. _O_._l (}I<17)
Jins ko3 unmenta ycrounBocTH 1: Beipakenue (2K.17) Oyner uMeTs BUJ
L — [N~ (u,+ 2, 0|, CLjcoso,
1. CDE[—.U': - B.‘ - U.'..l

E=

CDE[‘.C{: - B.'—l _O:..l

+E. : -
1 cosloe, — B, —@. ) (OK.18)

te. |
0, = arctgl — I

e (NLIF

Beruucnenus npu onpezaenaeHun Ei HAUMHAIOT C BEPXHETo oTceka, s koroporo Ej1 = 0.

st onpenenenus kodhdUIMEHTa YCTOWYUBOCTH 1q CBOOOAHOTO OTKOCa WM CKiIoHa [.M.
[IaxyHsHI peKOMEH/IOBAN 33]]aBaTh HEKOTOPOE 3HAYCHHUE T)q M onpenessite no ¢popmyie (K.17)
BEJIMUMHY ONOJI3HEBOI0 JIaBJICHMS Ul KOHEUHOro oTceka Ek. Ecnu aTa BennunHa He paBHA HYJIIO,
TO CIeAyeT 3aJaTh JPYroe 3HAa4eHUE T)g, CTPEMsCh MNOJIYYUTh BEJIMYMHY Ek APYyroro 3Hakxa.
VYuuTbIBasi TUHEHHBIA XapakTep 3aBucuMoct Ex = f(1);), koadpuumeHT ycTORYnBOCTH HAXOAAT
uHTepnossiuuei npu Ex = 0.

[IpenenpHast BenuyuHA yraa i ¢ y4eTOM, YTO B CBA3HBIX TPYHTAX MEXKIY OTCEKaMH MOTYT
BO3HHUKATh U PACTATMBAIOIINE YCUIINS, OIIpeaeseTcs no Gpopmyne

Pinp = *arctg(tg @v + CvHore/Xi), (K.19)

rie ¢@vu Cy- COOTBETCTBEHHO Yrojl BHYTPEHHEro TpPEHHs M CLEIUIEHHEe TpyHTa IO
BEPTUKAIIBHON I'PAHU OTCEKA;

Horc - 011806 TpaHu OTCEKA.

Bceerna nomxHo cobmoaTbes ycinoBue

Bi < Piup- (0K.20)

VYcnosus (17) u (18) mpu Bi = const MOTyT OBITH peoOpa3oBaHbI K BUITY

1 : E [‘T + [‘1._.' _[..E‘: + Z:--'f'-r..l'ﬁ:]f; +C: _'_‘il'-':}>< ke I

cos(o, —B. —@.) )

¥

"

cos @,

SN — .
= ‘coslw, — B, —©,) (OK.21)

M : 2 {[T —(u, + Z_-'r'-..-_.|'§’.-]ﬂ +CL}x

4,

cos @, |
coslor, — B, —0,) )

cos@;

[

T — -
coslon =B —@) (0K.22)

[TocnenHee ypaBHEHHME MOXKET OBITH pEIMIEHO TOJIBKO METOJAaMHU I0CJIE€A0BATENEHOTO
npuOIIKEeHUs, TaKk Kak TpaBasg dYacTb BbipaxkeHus (K.22) coxepxkut kodpPuUIMEHT
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YCTOMYMBOCTH, TO €CTh yroua @i = ¢i(1:). Jas MHOTHX 3amad MOXET OBITh MOJIYYCH TUaIia3oH
3HaueHUH KOI(PPUIHEHTa YyCTONYNBOCTH B 3aBUCHMOCTH OT HAKJIOHA CUJI B3aUMOICHCTBUSI.
Hns pacueroB o merogam KIIIC u [laxyHsiHIIa ©IMEIOTCSI CTaHIAPTHBIEC IPOTPAMMEBI.

Memo0wi, ocnoéannble HA UCCIE008AHUU HANPAIHCEHHO-
0ehopMUPOBAHHO20 COCNOSHUS COOPYIHCEHUS.

HopmanbHble M KacaTellbHbIE HaNpsKEHUsS, JAEWCTBYIOLUIUME IO 3JEMEHTAPHOM IUIOIIAJKE,
pacroIoKEHHONW Ha MOTEHLUAIbHOW KPUBOU CKOJIBKEHUS, OMPEACIIAIOTCS U3 COOTHOLICHHH (110

TEOpUU YIIPYrOCTH).

g,=0,C05 @+0C, s o—1,sn 2o

=

L

lo,—o,)sin 20+1_, cos2a

[ =

(K.23)

Torma ko3GHUIHEHT YCTOWYMBOCTH BIOJb MOTEHIUATBHON KPHBOW CKOJNBXEHHUS C YUETOM
(2K.6) ompenenutcs BeIpaKEHHUEM

- . g 11
_ E [[Gr.: —|_E::+Z: I'r=|.|]ng:': +C:Jﬂ: CosaQ; )

> tb /coso, (K 24)

CrnenoBarenbHO, €CJIM U3BECTHO HAIPSKEHHO-1e(hOPMHUPOBAHHOE COCTOSHUE, TO IPAKTUYECKU
pacder K03(D(dUIMEHTa YCTOWYMBOCTH CBOAMTCS K ompeaeicHuio 1o ¢opmynam (2K.23)
HOPMAJIBHOW M KacaTeIbHOM COCTABIIAIOUIMX HANPSHKCHUH Ha 3JIEMEHTAPHBIX IUIONIAIKaX BIOJb
MOTEHIMAJIHLHONH KPUBOW CKOJIBKEHUS W BBIUYUCICHHIO TI0 HUM BEIWYHMH YACPKUBAIOMHUX (10
Mopy-Kynony) u cABUTalONINX CHIL.

Bce cBomuTcs K BBIYMCICHHIO KPUTEPHsI yCTOMYMBOCTH, oOIIero s Bcex meronos. Ho B
JAHHOM cJIydae, KpoMme IapaMeTpoB NPOYHOCTH TIpyHTa 1o Mopy-Kynony tpeOyercs 3HATh
nedopmannoHHbIE XapaKTEPUCTUKI IPYHTOB.

7K.4 Y4eT BepOSITHOCTHBIX BeJIMYMH MOKa3aTeed MPOYHOCTH TPYHTOB

U omnpejesieHre BePOSATHOCTH 00pyIIeHHsI 0TKOCA

Bce nepeunciieHHbIE METOIBI SABIIAIOTCS JETEPMUHUCTUYECKMMHU, ITOCKOJIBKY IPEATIOIaraeTcs,
YTO MPOYHOCTh TPYHTOB Ha CIIBUT, HArPy3KH, IPUIIOKEHHBIE K OTKOCY, U UCKOMBIN KO3 PULIHEHT
YCTOMUMBOCTH U3BECTHBI. B  JEHCTBUTENBHOCTH, TOCKOJIBKY BCE HAarpy3Kku, (HU3UKO-
MEXaHUYECKHUE XapaKTEPUCTHUKU T'PYHTOB U JIPYIMX KOHCTPYKLHMOHHBIX MaT€pHalIOB, a TaKkKe
FEOMETPUUYECKHUE MAapaMeTphl 30H, CIOXKEHHBIX KBa3MOJAHOPOIHBIMU I'DYHTAMH, ONPEACIEHBI C
JIOBEPUTEIBHON TOYHOCTBIO, TOBOPUTH O KO3 UIIMEHTE YCTOWYMBOCTH Kak O BEIHMYHUHE
JEeTEPMUHUPOBAHHON He coBceM BepHO. CyIIECTBYIOIIME METOJAbl pacuera, KakK IpaBHIIO,
YUUTBIBAIOT BEPOSTHOCTHBIN XapaKTep pacueTa 3a cueT BBeACHUs K03 (PUIeHTa HaJeKHOCTH 1O
Harpy3ke U Ko3(QpuIueHTa HaJe)KHOCTH 1o rpyHTaM. [locnennuii koadduuneHT npuHuMaeTcs
JUIsL TOBEPUTENBHOM BEPOSATHOCTH, paBHOH 0,95.

Mo>xHO HaWTH U Ciay4yallHOW BeNMYUHBI KOA(PPUIMEHTa YCTOMUHMBOCTH JTOBEPUTEIbHBIN
UHTEpBAJI, a CIIEJOBATENIBHO, U BEPOSITHOCTh OOPYIIEHUS OTKOCA.

P € (Nei; M2)) 27, (OK.25)

rie (Nel; Me2) - JOBEPUTEIBHBIA HHTEPBAT IS M1,

Y - HaJIE)KHOCTh OLICHKH.

To ecTb ¢ HaIEKHOCTHIO Y IOBEPUTEIbHBIN HHTEpBaT K03(pPHllneHTa yCcTOIHUYNBOCTH TOKPOET
HEN3BECTHBIN NEUCTBUTEIBHBIN 1

n. = l-.ﬂ'.:_: =0y A I: l-.”'-:_: O, A L (0K.26)
rae ty = O(y/2).
Tak, gy = 0,95 t,= 1,96, st y = 0,99 t, = 2,58 u ana1 y = 0,999 t, = 3,10.
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MO>XHO HCTIOIB30BaTh M JIPYroil, MEHEe TOUYHBIN, HO Ooyiee onepaTUBHBIN MeToaA. B aToMm
cllyuae mapaMeTphl paclpeieieHUs CIy4alHOW BeludyMHbl Ko3((duIMeHTa ycToiMuuBOCTH
OIpeNeNATCs U3 pacueTa yCTOHUMBOCTH /711 CaMOro IVI0XOT0 COUeTaHUs CiIydailHbIX (PaKTOPOB U
caMoro OJaromnpusTHOro 1o Gopmynam:

(OK.27)

IJI€ Mwp U Oy U COOTBETCTBEHHO, CPEJHEE M CPEIHEKBAIPATUIECKOEC OTKJIOHEHUE CIIydaiiHON
BEJINYMHBI Mz

Torga BepoATHOCTH TOTO, 4TO KO3(DDUIMEHT YCTOWYMBOCTH OyAeT He MeHee uYeM [1q]
OIIPEICTIUTCS BEIPAKEHHEM

p :Uj—qi |;E};p| —% |dt.
‘ - (0K.28)

&TT

rae t = ([ng - Neep)/on.

7K.5 Yder apMUpPYIOIIHMX 3JIeMEHTOB

B nocnennue necsaTuieTHs IUPOKOE PACIPOCTPAHEHHE B CTPOUTENIBHOM INPAKTHKE HAlUIXA
KOHCTPYKLIUU U3 apMUPOBAaHHOIO TIPYyHTa. APMOIPYHT - KOMIIO3UL[MOHHBIH CTPOUTEJIbHBIN
MaTepualg,  COCTOSINUMM M3  IOCIOMHO  YIUIOTHEHHOIO  TPYHTa,  apMHUpPOBaHHOIO
METaJUINYECKUMHU, JKeJI€300€TOHHBIMH, T€OTEKCTHIBHBIMU WM JPYTMMHU 3J€MEHTaMM, U UMEeT
PAI IPEUMYILECTB 0 CPABHEHMIO C TPAJAULIMOHHBIMU KOHIETIIUSIMHU:

- BO3MOXHOCTb HCIIOJIb30BaTh MECTHBIM IPYHT B KadyeCTBE OCHOBHOI'O CTPOHUTEIHLHOIO
Marepuaa;

- HCKJIFOUE€HUE MOKPBIX IPOLIECCOB (CBSA3aHHBIX C OETOHUPOBAHUEM);

- COKpalleHUE MPOJOJIKUTEIBHOCTH CTPOUTENBCTBA BCIEACTBUE OTHOCHUTEIBHOM MPOCTOTHI
TEXHOJIOTUH, TaK KaK B psJ€ CIy4yaeB 3HAYUTEIBHO COKPAIAIOTCS O0OBEMBI 3€MIIIHBIX padoT,
UCKJIFOYAEeTCA HEOOXOIUMOCTh IPUMEHEHHUS TSKEJIOro CBac0OMHOr0 U KpaHOBOI0 000PY0BAHUS;

- COKpAIIIaeTCsl aCCOPTUMEHT HEOOXOJUMOM CTPOUTEIHHON TEXHUKH;

- MEHbIIAsi CTOUMOCTb U TPYJOEMKOCTb PadoT;

- BO3MOKHOCTbh IPUMEHEHUS B CTECHEHHBIX YCIIOBHUSIX U 3KOJIOTHYeCcKast YUCTOTA.

[TpuMeHeHHEe apMOTPYHTOBBIX KOHCTPYKLUH LI€I€CO00pa3HO B TE€X MECTaxX, I€ BO3MOMKHO
HOSIBJICHHE PACTATUBAIOLINX HANPSHKEHUH, KOTOpbIE HE BOCIIPUHUMAIOTCS TPYHTaMHU.

ApMUpYIOIIHE 3JIEMEHTHI CO3/1al0T B IPYHTE TaK Ha3blBaeMoe (PUKTHBHOE cuerieHue. Kpome
TOTO, BOBJIEKAasACh B pabOTy COBMECTHO C TPYHTOM, OHHM BBI3BIBAIOT HEKOTOPOE
nepepacnpe/iefieHne KacaTelbHbIX M TOPU3OHTAIbHBIX HANpPSDKEHUH, YTO TPUBOAUT K
MOBBIIIEHUIO NMPOYHOCTH KOHCTPYKLMH. BceieacTBue yka3aHHBIX CBOMCTB apMOTPYHTa OTKOCHI
3eMJISIHBIX COOPYXEHHI NMPU apMUPOBAHUU PE3KO MOBBIIIAIOT CBOIO YCTOMYMBOCTD U MOTYT OBITh
NPaKTUYECKH JI000H KpyTu3HbI. BennuuHy (GUKTUBHOTO CIEMJICHUS MPEUIaraeTcsi OnpeesiTh
o ¢popmye

_ Rrg(45°+0/2)
d ' (K.29)

rae RP - mpenenbHast Hecymass CmOCOOHOCTh apMAaTyphl ¢ YU4E€TOM CHYIKCHHUS MPOYHOCTH BO
BPEMEHH, OTHECCHHAs K SIMHUYHON IIHPHHE;

d - mar apMupoBaHusi.

Takoii MoX0/] CXeMaTH4eH, TaK Kak (PMKTUBHOE CLEIUICHUE, oTydeHHoe 110 hopmyrte (K.29),
HE MOeET ObITh MPUMEHEHO K TUIOMIA/IKE, PACTIOIOKEHHOMN MO YIIIOM K HAalIPABICHUIO apMAaTYPBI.
ApMHPOBaHHBII TPYHT HE SBISCTCS W30TPOMHBIM MATEPHAIOM, [TOATOMY IPUMEHSIOT U IPYyroif
MO/IXO/, TIO3BOJISIFONIMN y4eCTh BIHMSHHE apMaTypbl Ha HECYIIYI0 CIOCOOHOCTh TpyHTa

C;
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(puc. XK.3 u XKX.4). ApmaTypa MOKET BOCIPHHSTH PaCTATHBAIONINE HAMPSHKEHUS, OTPAHUYCHHEBIE,
C OJTHO CTOPOHBI, €€ COOCTBEHHOI MPOYHOCTHIO, & C IPYTOil - MPOYHOCTHIO €€ 3aJCIKH B TPYHT.

Puc. JK.3. Apmuposannuiii omcex:.

1 - apmamypa mesncoy omcekamu; 2 - apmamypa, npoxoosauyas uepes 0CHoganue oncexka (HOMeHUUAIbHYI0 KPUG
VIO CKobdicenus); 3 - CUNBIPACMANCEH U, 60CHDUHUMAEMbLE APMAMYPOIL

To ecTh pU IOJIHOM HCIIOIB30BAaHUU HECYILEH CITOCOOHOCTH ee BeInuuHa Oy/JIeT paBHa
R« = min(RP; Ry), (0K.30)

rae R: - Hecymas CcrnocoOHOCTh apMmarypel 1O COMNPOTUBICHHIO HA BBIAECPTUBAHUE
OIIPENIENISICTCS, €CIIA CABHT IIPOUCXOINT TI0 CEUSHHIO TPYHT - TPYHT 10 hopMyiie

R =2[(N+o,te0)d.
(OK.31)

3nece C U ¢ - mapaMeTpbl IPOYHOCTH IPYHTA;

On - HOPMaJIbHOE JaBJICHHE Ha YPOBHE apMHUPYIOIIErO MOJIOTHUILA OT BBILIENEKAIUX CIIOEB
TpyHTA.

WuTerpupoBanue MpoU3BOIUTCS JUIsl y4acTKa apMaTyphbl, BHIXOJSIIETO 3a Mpeesibl KpUBOil
MOTEHLIUAIBHOTO CKOJIbKEHUS.

Eciy caBur mpouCXOAUT MO CEYEHUI0 TPYHT - apMHUPYIOIIMA MaTepuas, TO Hecyllas
CHOCOOHOCTh apMaTyphl ONpeAeauTcs o hopmyse

R.=2f,[o.d.
(K.32)

re frp - KoaddumueHT TpeHns rpyHTa MO apMHUPYIOLMIEMY MaTepHany.

OueBuano, uTo R; = MIiN(R:1; Rom).

Pa3fokuM CHIIBI pPAaCTSDKEHHSI apMaTrypbl, ICHCTBYIOIME [0 OCHOBAaHHIO OTCEKa Ha
TaHTEHI[MAIBHYIO 1 HOPMAIIBHYIO COCTABJIAIONIYI0. B 3TOM citydae mony4nm

T, =3 R_cos(e—38};
N

. =

> R_sin(o—3), (OK.33)
i€ O - yrojl 3aJI0’KEHHs apMaTyphl C TOPU3OHTAJIBIO.

B nanHom ciydae To yBeIMYMBaeT CONPOTHBIIEHUE CIBUTY BIOJb MOTEHIMAIBHON KPUBOU
CKOJIbJKEHUS, a NOCOOTBETCTBEHHO - BETMUYMHY HOpMaJbHOTO AaBieHus. [locnennee oTHocuTes K
COCTOSIHUIO, KOT1a MOOMIIN30BaHa BCs HECYILAsi CIIOCOOHOCTh apMaTypBhl.

C yuerom Beipaxenuit (JK.33) 3aBHCHMOCTB JUI BBIYHUCICHUS KOAPPHUIMEHTA YCTOHYUBOCTH,
Hanpumep B Bujae (2K.22), npumer Buj
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n. = E ﬂ:'-‘l"._: + '-\"—_. - [E" + Z.'ﬁl'r'-r..lb.' ]f + I: + C:‘E‘: }X

cosQ. |

L coslo. —B. — q:l___'lf!

CosO,;

“coslo,—B.—o,) (OK.34)

AHaJOrMYHO MOYKHO Y4YE€CThb APMUPOBAHUE U BO BCEX APYrux Meroaukax. O4eBUAHO, YTO B
Ka4yecTBE IMEPBOTr0 MPHUOIMKEHUS MOXHO CUYUTaTh, YTO MPOYHOCTH APMHUPYIOIIHUX AIIEMEHTOB
paBHa mpexenbHON -RPu pmamee, HailiTh Hauboiee ONacHOE MOJOXKEHHUE ITOBEPXHOCTH
CKOJIBKEHHS, @ 3aTeM KOHCTPYKTHBHO 00€CTIeUUTh HEOOXO0AUMYIO TIyOHHY MIH KOHCTPYKIIUIO UX
3aIENIKH.

Bce Mertonpl pacuera yCTOHYMBOCTH, HAIIEAIINE B MOCIEIHUE ACCATHICTHS Haunboiee
IIMPOKOE PpaACIpPOCTPAaHEHHE, MAAOT JOCTATOYHO OJIM3KHE pe3yibTaThl Uil OJHOPOJHBIX,
U30TPOIHBIX COOPYKEHUH, YTO COOTBETCTBYET KOHCTPYKIIMU Hackinu Hax MI'T B apmorpyHTOoBOi
o0oiime.

Jl1s1 OTHOPOAHBIX M3OTPOINHBIX OTKOCOB I'PYHTOBOM OOOWMBI HaJ BXOJHBIM U BBIXOJHBIM
OTOJIOBKAMH  IIPUMEHEHHE KPYIVIOLWINHIAPUYECKOM TOBEPXHOCTH CKOJIBKEHUS  BIIOJIHE
OIIpaBJaHO.

Puc. KA. ITonoscenue nomenyuanbHol KPUBOU CKOIbHCEHUA
1 - kpy2nouunundpuueckan Kpueasn cKoabyceHus; 2 - NPOU3601bHAA KPUBASL CKOIbHCEHUS

MeTtoauka pacueTa YCTOMYUBOCTH IPYHTOBBIX U apPMOTPYHTOBBIX MAacCHBOB, pa3paboTaHHas B
[HUUC, mno3BomisieT omnpenenuTh Hanbojee OMacHOE TMOJOKEHHE KPUBOM MOTEHIIUATBEHOTO
CKOJIbXKEHUsI TPOU3BOJBHOTO oOuepTaHusA. MeroauKa JaeT BO3MOXHOCTb  YYUTHIBATh
TEOJIOTHYECKYIO CTPYKTYPY OCHOBaHUS W KOHCTPYKIIMH, BBOIUTH apMHPYIOUIUE JJIEMEHTHI,
y4ecTb CEHCMUUYECKHE U JIPYrue BHEIIHHE BO3JCUCTBUS, a TAKKE ONPENEIUTh JTOBEPUTEIbHBIC
rpaHulbl K03 PUIIMEeHTa YCTOMUNBOCTH € 3aJJaHHOM HaJIe)KHOCTBIO.

Hpuiaoxenne U
(Pekomenayemoe)

OnpenesieHne celicCMHYeCKHX HATPY30K HA COOPYKeHHe

1. O01mme moJI0KeHus

[Ipu celicMHUYEeCKHUX BO3ACHCTBHUAX, COMPOBOXKIAIOIIMUXCA KOJCOAHUSMH M CMEIICHUSIMH
3€MHOI KOpBI, COOPYXEHUE TMOJBEPraercst ACHCTBUIO JOMOJHUTEIBHOM HArpy3kd B BUAE CHJI
WHEPIINH, TPUIOKEHHBIX K pACIPEICTICHHON Macce COOPYKEHHUS.

JuddepeHnmanbHoe ypaBHCHHE IBUKCHUS KaKOW-THMO0 TOYKH K ¢ COCpeiOTOUYEeHHOW B HEl
Maccoit Mk, K KOTOpO# MPHIIOKEHA COCPEAOTOUCHHAs auHamudeckas cuia Pyy(t), MoxeT OBITH
MPE/ICTABICHO B BUJIE

M. i+ Bi+ru=P,(1).

k ﬁ ._I..[: j- (I/I.l)

rae B - KO3QPUIMEHT NPONOPLUUOHATBLHOCTH, XapaKTEPHU3YIOLIUN CHITy CONPOTHBIICHUS,
BO3HMKAIOIIYIO B TPYHTE U B IPYTUX KOHCTPYKIIMOHHBIX MaTEpHaIaX OCHOBAHUS U COOPYKEHMUS,



OT BHYTPEHHETO TPEHHS U JPYTHX HEYNPYrHX B3aWMOJACHCTBHIA, NMPHUBOIIIMX K PACCCHBAHUIO
DHEPTHH;

I - K03 HUILMEHT MPOMOPIHOHAIBHOCTH, XapaKTEPU3YIOIIUIl CHUITY YIPYTOTro COIPOTHBIICHUS,
BO3HUKAIOIIYIO B TPYHTE U B APYIUX KOHCTPYKIIMOHHBIX MaTepuaiax.

U3 Teopun KosieOaHUil M3BECTHO, YTO BEJIMYMHA 3 3aBUCHUT OT MACChI, IEPUOJA KOJcOaHUH U
uX JIorapu(pMUUECKOro JEKpeMeHTa U ompenensercs no gopmyne = dMkw/n. Koadduuuent

zlz . 8

3aTyXaHus T A T"l JUTSI TITIMHUCTBIX TPYHTOB MOXHO TIPUHUMAThH MEHSIOIIIUMCS B 3aBUCHMOCTH
OT TWIOTHOCTH W BiaxHocTd oT 0,1 mo 0,25. Menblee 3HaYEHHE COOTBETCTBYET BEJIUYHUHE
ruapocrarndeckoro nasieaus ¢ > 400 klla, a 6onwinee - o < 100 kI[1a. B mecuanbIx rpyHTax npu
c =100 kITa § = 0,18 - 0,20. IIpu MeHpIINX HArpy3Kax & CYIMIECTBEHHO 3aBUCUT OT COCTOSIHUS
rPYHTa 1O OTHOIICHUIO K MpeaenbHOMY. TO €cTh B OTKOCHBIX YacTsiX, I'Jle HEBBICOKO Cpe/lHEee
HaNpsDKEHUE, HO IPUCYTCTBYIOT KacaTellbHble HanpshKeHUs, BeanduHa & moxeT pocturats 0,6 -
0,9.

BHemHio0 ITUHAMUYECKYIO CHUIy MPUHATO MPEACTaBISAThH B BHUAE psAla MO COOCTBEHHBIM
¢ynkiusam. Torma Pik(t) - BHemHss AuHamMuYeckas cwia 1O i-ii  coOCTBEHHOH Qopme,
HaIpaBlieHUE IEUCTBUS KOTOPOU COBIAAAET C BEKTOPOM MEPEMEIICHUN.

CeiicMUYEeCKOE YCKOPEHHE COOPYKEHHMSI WM €ro 4YacTe, MpH OTCYTCTBUM PEabHBIX
akceseporpamm, MpUHATO OMPEAEATh o Gopmyrie

a(t) = kegf(t), (11.2)

rae Keg - aMIUTUTYIHOE 3HAYCHHE YCKOPEHHUS IPYyHTa OCHOBAHUS, OTBEYAIOIIEE MaKCUMAIbHOM
opauHaTe akceneporpammbl 3emierpsiceHus (K. - K03(QGUIHMEHT CeHCMHYHOCTH, (J - YCKOPEHHUE
CBOOOJTHOTO TAJICHUA);

f(t) - pynkIMs, B M3BEeCTHOM MacmTabe MPeICTaBIISIONIAs aKCeIePOrpaMMy 3eMIICTPSICCHHUS.

CeiicMuyeckast HHEPIIMOHHAS CHJIA 110 I-if COOCTBEHHOM YacToTe OyaeT paBHa

Siku = Milikoi? = KeMi@Bi(tniku. (H.3)

IlonHag BenMuMHA CEMCMUYECKOM HMHEPLMOHHOM CWIBIL, JCUCTBYIOINAs B k-Touke
KOHCTPYKIIUH, OTIpeiensieTcs o Gpopmyie

S.':.'L = ‘E"-:Qi_- iﬁ_—(ﬂﬂ_—g.ﬂ:
= (1.4)

rie Qk = Mig.
KO3(1)(1)I/H_H/ICHT AUHAMHUYHOCTHU PCKOMCHAYCTCA MPUHUMATL B 3dBUCUMOCTHU OT BCIIMYHUHEI i U
KaTeropuH IPYHTOB.

2. Meroauka pacuyera

Metoauka pacyera Ui ONPEAENICHNs CEHCMUYECKON NHEPLIMOHHOM CHIIBI JOCTATOYHO IPOCTO
MOJKET OBITh peajn30BaHa B METOJAE KOHEYHBIX 3JIeMeHTOB. [l 3TOro cieayer peaan3oBaTh
CJIEYIOIINN aITOPUTM:

- OTIPEICNIUTD MEePBhIe N COOCTBEHHBIX YAaCTOT KOJICOAHHUI;

- JUId KaXJ0H COOCTBEHHOM 4YacTOTHl HAWTH TJaBHBIE KOOPAMHATBHI, COOTBETCTBYIOILME
[JIaBHBIM (popMaM KosieOaHui;

- I8 KaXIOro y3ja, B KOTOPOM COCPENOTOYeHa Macca Mk WM TNpUIOKEHa Harpyska,
paccuuTaTh BEIUYUHY TNiku JUIS BCEX N, MPAKTHUYECKH YYUTHIBAEMBIX B pacueTax COOCTBEHHBIX
4acTOT KoJIeOaHui;

- JUISI K&KJIOM YaCTOTHI ONPEENIUTh CEHCMUUECKYI0 HHEPIIMOHHYIO CHUITY B KaXKJIOM Y3JI€;

- CymMMapHas CceHCMHYecKas WHEPLUUOHHAs CUJIa HAaXOOUTCS Kak CpeIHEKBaJpaTHuecKas
BEJIMYMHA.

(.5)



[TepBble 1Ba MyHKTa SBJSIOTCS OOBIYHOM 3a/1aueii Ha COOCTBEHHBIC 3HAUYCHHSI.

I[JISI peH_IeHI/ISI 3aa4Y1 Ha CO6CTB€HHBI€ 3HAYCHUA HGOGXOIII/IMO 3HATh OJIsI BCEX MaTepI/IaJIOB
KOHCTPYKITUH MOAYJIb YIIPYTOCTH.

W3 Teopun ymnpyroctd H3BECTHA CIIEAYyIOIIas 3aBUCHMOCTh MEXIYy MOJIYJEM YIPYroCTH,
CKOPOCTBIO PacCHpOCTPaHEHHUs MPOAOJBHBIX YIPYTUX BOJH, TUIOTHOCTHIO U KO3(PPUIIUEHTOM

LN i
Myaccona E =¢pll+pfl-2p)/l-p)

B Tabm. U.1 OpUBEACHBI OPHCHTHUPOBOYHBLIC 3HAYCHHUA OTHX BCIMYHMH A1 HCEKOTOPBIX
CKaJIbHBIX TOPOJ U TPYHTOB.

Taonuuma U.1
du3znko-MexaHnuecKue XapPaKTCPUCTHUKU I'PYHTOB
CkopocThb
HaumeHoBasme rpynTa HHOTH%CTL, pacnpoCTpaHCHHUS Monyb Koaddunuent
/™M IPOJOJBHBIX | ynpyroctu, mIla Ilyaccona
BOJIH, KM/C
CKAJIbHBIE TTOPO/J1bI
I'paHUTHI 2,68 ...2,63 5,85...597 75000 + 76400 0,25+ 027
W3BeCTHIKU 2,62 ..242 453 ..597 44800 +~ 64100 0,25 + 0,30
ITecuanuku 2,34 ...2,62 4,64 ..513 48700 + 60100 0,12+0,16
MEJIOBBIE TTOPO/IbI
Mepreinb 2,2 14..35 2530 + 4250 0,08 + 0,16
I'pynTsl  pbixjble  (LIECKH,  CYIECH, 14..17 0,1..0,3 10 +95 0,30+ 0,35
CYIJIMHKH), HEBOJOHACHIIIICHHBIC
I'paBeuCTO-MeCYaHbIC 16..19 0,2..05 48 + 380 0,3
ITECUAHBIE
Cyxue 14..17 0,15..0,9 23 + 858 0,30 +~ 0,35
CpeaHen BIaXHOCTH 16..19 0,25...1,3 621715 0,35+0,38
Bononaceimenasie 1,7..2,2 0,3..1,6 82 + 2800 0,38 +0,45
TI'JIMHUCTBLIE

Biaxxusle, miiacTHIHBIE 1,7..2,2 05..28 16 +9210 0,3+0,38
I110THEIE, TOTYTBEPBIC, TBEPABIC 19..2,6 20..35 6840 ~ 23660 0,2+0,3
Jlecc 13..1,6 0,38...0,4 180 + 250 -

3. Y4yerT ceiCMUYECKHX CHJI

J1s1 oLileHKU BO3/IEHCTBHS 3eMJIETPSICEHUI B pallOHaX ¢ pacueTHON CeMCMUYHOCTBIO 7 1 OoJee
0a/IoB celicMUYECKHEe CHIIbl, NPHUKIAAbIBa€éMble K TMPU3ME CKOJBKEHMSI WIH €€ OTCeKaM,
oTpeNeNsroTes Mo BelpaxkeHUto Qc = pcG.

B nocneanem BbIpaxeHUU [Lc - KOAPGUIMEHT CEHCMUYHOCTH. JTa (opMyja HE YUYUTHIBAET
BBICOTY COOPYKEHMSI HaJ AHEBHOW IMOBEPXHOCTHIO. I BEpXa BBICOKMX HACBHINEH MpeIaraeTcs
ONpeAeNaTh AMHAMUYECKUN KOAPPUIIUEHT CEHCMUYHOCTH 110 popMyJie

P
|

W, = 1+ vt I, .
\ z (11.6)

rze V - ko3 pUIMeHT, 11 BRICOKUX Hachlnel npuHumMaemsii 0,5;

Hy - BbICOTa LIEHTpa TSXKECTH BCEH HACBIITU HAJl €€ OCHOBAHUEM;

he - BbICOTA IIEHTpa TSHKECTH OTCEKA HAJl OCHOBAHUEM HACHIIIH.

Kpome Toro, cieayer yduThIBaTh BAMSHAE CUII CEHCMHUKH Ha (DMIIBTPALMOHHBIE CHJIBI.

B nocnegnue ropl IpUMEHSIOT METO/IbI, OCHOBAHHBIE HA IIOCTPOCHHUH CIEKTPATbHON KPUBOI
ko dunrenta aunamuuHoctu. CelicMuueckass HHEPIIMOHHAS CHJIA B 9TOM CJydae OIpeesseTcs
BBIPAKEHUEM

S.@®=00.> B0 (11.7)
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rne Qk - COOCTBEHHBIII BEC W TIOJIE3HAsh HArpy3ka, [CHCTBYIOIIME HA COOPYXEHUE U
NPUIIOKCHHBIC B TOUKE K;

Bi(t) - k03D HUIIUEHT AMHAMHYHOCTH;

Yiku - K03 pummeHt hopMbI KoJeOaHHIA.

JIs TpakTU4eCKOTO HMCIOJB30BaHHUS W3 TOCJICTHETO0 BBIPAKCHUS HCKIIOYAIOT IapaMeTp
BpemeHH. Kodh(uUIlMeHT NUHAMUYHOCTH 3aBUCUT OT KAaTETOPUHM TPYHTOB MO CEHCMUYECKUM
cBoMcTBaM (JIorapu(pMUUYECKOTO ACKPEMEHTA COOCTBEHHBIX KOJICOAHUI) U ITepro/1a COOCTBEHHBIX
kosiebanuii Ti v BbIpakaeTcst popmyIioit Buga

a/T npup, =4Anl >015.020¢;
B =‘J._"i_. npuf; = Aul = 015.020¢;

A ) o A 2
1.5+b T opul, <0.15.020c, (1.8)

rae A, a, b - unciioBsie K03 uIIUEHTHI.

4. Ilpumep pacuera

B kauecTBe HCXOJHBIX JaHHBIX JUISl pacyeTa HUCIOJb30BaHbl JAHHBIE, MPEJOCTABICHHBIC
3aKa3uuKOM IO MH)KEHEPHO-TE€OJIOTMYECKON CUTYalluH, U MPOEKTHbIEC JaHHBIE 10 KOHCTPYKLUHU
TpYyoO.

PacueTHas koHEUHO-3IIeMEHTHAas cxeMa MpuBeeHa Ha puc. U.1.

Tak Kak MHXEHEPHO-TeOJIOrHYecKasi CUTyalusl IpeJocTaBieHa 3aka3yuKoM B OY€Hb OOLIEM
BUJE (3a/1aHbl TOJIBKO HAaWMEHOBAHHS TPYHTOB M HECKOJBKO TE€OJIOTMYECKUX CKBaXHH), 0e3
UHPOpPMALUM O KOHCHUCTEHIUH, IUIOTHOCTH, BJIQXHOCTH M JAPYTHUX TOKa3arened (QHU3UKO-
MEXaHMYECKUX CBOMCTB IPYHTOB, TO MapaMeTpPbl TPYHTOB MPHUHATHI IO HOPMATUBHBIM JaHHBIM
JUIsl TAaHHOTO BUa rpyHTa (puc. U.2).

B kauecTBe Harpy3kd MpHUHSATa Harpy3ka OT COOCTBEHHOIO Beca TpPYHTa, a TaKxKe
pacripeziesieHHast Harpy3ka HHTeHCUBHOCTHI0 40 kl1a.
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Puc. U.1. Pacuemnasn Koneuno-31eMeHMHAA CXeEMA KOHCmMpyKuuu
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Pesynbpratel pacuera (puc. U.3 - .9) nokaspIiBatOT, 4To0 MeTal TpyO paboTaeT B ympyroi
cTauu U UMECT NO0CTAaTOYHO 60HBH.IOI>1 3arac Mpo4YHOCTH MO AOITYCTUMBIM HANPSKCHUAM. B Tene
HACBIIH HET 30H IPEACTBHOT0 cocTosiHUsA. JledopMaliiu B10JIb HACKITU JOCTATOYHO PABHOMEPHBI,
a pr6BI HC OKa3bIBAIOT Ha HX BCJIWYHUHBI CYIICCTBCHHOI'O BJIMAHUA. rOpI/ISOHTaHLHLIC n
BEpTUKaJIbHBIE JeGopManuu TpyO HE MPEBBIAIOT AOMYCTUMBIX BEJIMYMH U HE MOTYT MOBIIUATH
Ha UX paboTOCIIOCOOHOCTH.

4 Tn s

Puc. H.2. Du3zuko-mexanuueckue XapaKxmepucmuKku ZpyHmos
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Puc. H.3. Kapmuna oeghopmauuii coopysrcenus
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Puc. U.5. I'opuzonmanshsie depopmayuu, m
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Puc. H.8. Kacamensnote nanpsaycenus, klla

Kooddraowesr npoysoc ™ no Mopy- Kvaowy _ mo:
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Puc. U.9. Koaghpuyuenm npounocmu no Mopy-Kynony

CelicMuueckue BO3JICHCTBUS MPUBOJAT K CYIIECTBEHHOMY MU3MEHEHHUIO (POPMBI U MOTOKEHUS
HanOoJiee OMacHOM KpUBOW MOTEHIMAJIBHOTO CKOJBKEHHUS B Hachlu moja Tpybamu. Ilostomy
1eJ1eCO00pa3HO MPOU3BOAUTH HCCIIEJOBAHME YCTOMUMBOCTH TaKHUX COOPYXEHHH C TMOMCKOM
YKa3aHHOHN KPUBOW MOTEHLIMAJIBHOTO OYEPTAHMS.

Jlns mpous3BOACTBA pacueToB MO MEPBOMY MPENEIbHOMY COCTOSIHMIO —II€JIeCO00pa3HO
HCIIOJIb30BATh B PACYETAX 3aBUCHMOCTH .

* O603Ha4YEHUs CM. B PHIIOKEHHH JK.
E [_1\,1—._ - [\&'.' + Z.'“""II-' ]L.' ]IIEI:I:I H + z C?L?
> T |

M. =
(1.9)
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CosQ,

E ['\T.' - |..E‘.' T, ..lb: ]f + CI‘}

cosle. —f.—o.)

== cosQ,

“coslo, B, —o,) (H.10)

Jra—

B stom cirydae mox koadduipieHToM yCTOMYMBOCTH OyAeT MOHMMAThCS 3amac Mo Hecylien
CIOCOOHOCTH TPYHTA M IPYTUX KOHCTPYKIIMOHHBIX MaTEpPHAJIOB.

JInst IOBBILIEHUS! IOCTOBEPHOCTH PE3YNIbTAaTOB PacdyeTa MOKHO IEPEUTH K OIIEHKE HE TOJIBKO
K03 pHIIMEeHTa YCTOHYNBOCTH, HO M €T0 IOBEPUTEIILHOM IPAHUIIBI C 3aJaHHON HAICKHOCTHIO (CM.
npunoxkenne XK). To ecTb OT AeTEPMHUHUPOBAHHBIX METOAOB pacdyeTa MOXKHO IepeiTH K
CTOXAaCTHYECKUM.

Hpunoxenue K
(Pekomenayemoe)

Pexomenpanuu no gonojHuTeabHoi 3amure MI'T nosimvepHbIMH MaTepuajiaMu

K.1 Jlns 10n0JHUTENBHOTO aHTUKOPPO3UOHHOTO 3aIiuTHOrO MOKpeITUa MI'T 1 ux 31eMeHToB
CJIelyeT MCIOJIb30BaTh MOJUMEpPHbBIE MOKPBHITHUS: OJHOYIMAKOBOYHBINH Marepuan ['epMOKpoH Ha
OCHOBE TepMOILIacTa, UHJIEH-KyMapoHOBO U 3mokcuiHoi cmoi (OAO «Kponoc CII6, TY 2513-
001-20504464-203), nByxyImakKOBOYHBIH Marepuana Ha ocHOBe mojaumoueBuHbl Dopmon (OAO
«Kponoc CII6, TY 2458-104-20504464), 3amuTHOE TMOJMMEPHOE BBICOKOHATIOJHEHHOE
JBYX YIIAKOBOYHOE MOKPBITHE OaphepHOro tumna bazamur.

Pexomennyercs ®@opnon n bazanuT npuMeHSITh NPEUMYILIECTBEHHO JJIsl YCUJIEHUS JIOTKOB, B
TOM YHUCJIe OETOHHBIX.

Tabnuna K.1

du3znko-MexaHnuecKkue CBOMCTBa IMOJIUMCPHBIX HOKpLITI/Iﬁ

[Tokazarenu I'epMokpoH Dopnos b bazanur
O6BeMHas Macca, Kr/m® 1100 1200 1300
[Ipenen nmpouHocTr B MOMEHT pa3pbiBa, Mlla 8 12 40
OTHOCHUTEIBHOE VIHHEHUE, %0 300 80 15
I'ubkocts, °C -50 -50
Bononornomenue 3a 24 4 o Macce, He 6oiee, % 0,8 0,2 0,5
Temmnepartypa skciuryararun, °C -60 10 +90 -60 10 +120 -60 no +160
Anresus k 6etony, MIla 7,0 7,0 40

» Kk MeTayuty, MIla 40 7,0 20

Bpewms otBepxaeHus 20 - 60 muH 2 MUH 24 4
MaccoBas 10J1 HEJIETY4YHX BEUIECTB, HE MeHee, %o 55 100 98 - 99
Temneparypa HaHecenus, °C Ot -20 go +40 +5 no +40 Ot -5 go +50 °C

K.2 T'epMOKpOH MOXHO HAaHOCHTHh YCTAaHOBKAMH O€3BO3IYIIHOTO HAHECCHHS WM BPYYHYIO
(KHCTBIO, BAIMKOM). MacTUKy repMOKPOH MO>KHO HaHOCUTH Tpu Temmepatype oT -20 go +40 °C.
Bpewms oreepxaenus 20 - 25 muH. TonmmHa Cyxoi INIEHKH 1 MM.

K.3 ®opnon ciaenyer HaHOCUTh Ha 3aIIUINAEMYI0 IOBEPXHOCTh TOJIBKO MEXAHUYECKHM
CIocoOOM C TOMOIIBI0 CHENUAIBbHON YCTAaHOBKM O€3BO3AYIIHOIO pacnbuieHus Ttuna WIWA
DUOMIX-230, momorpeB KOMIIOHEHTOB M CMEIIMBAaHUE IPOU3BOAATCA B aBTOMATHUYECKOM
pexxume. COoOTHOIIEHHE OCHOBBI M OTBepauTes mo oobemy 1,4 x 1. TemnepaTypa ocHOBBI npu
HaHeceHuu - +60 °C, Temneparypa otBepautens +50 °C. TonuHa cyxoi MmieHku He meHee 1,5
MM, MPOJIOJKUTENBHOCTh CYIIKH /10 cTeneHu 3 He 6osee 10 MuH.

K.4 bazanuT HaHOCAT C MOMOILBIO KUCTH, ITPH 3TOM KOMIIOHEHTHI A U b cienyer nporpers 110
temnepatypsl 40 - 45 °C, ToiaTenbHO EpeMeNIaTh B COOTHOMIEHUN 2 YacTH KOMIIOHEHTa A u |
yacTh KomnoHeHTa b. [lomydyeHHyl0 cMech cieyeT HaHECTH Ha 3alllMIIAeMYy ITOBEPXHOCTb
YKECTKOU KUCTBIO ¢ TOMIHHOM ciios 1 - 1,5 mm (Bpemst HaneceHus He 6osiee 30 mun). BTopoii cioit
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cleyeT HaHOCUThb yepe3 4 - 5 9 Mocie HaHeCeHHs MEepPBOrO M JIOBECTH OOIIYI0 TOJIIUHY
3alMTHOTO cliost 70 2 - 3 MMm. OTBEepKIE€HHUE 10 CTENEeHU 3 JOCTUTaeTcs 3a 5 4, MOJHOE
OoTBepxKIeHHUE - 3a 24 4 ipu Temnepatype 20 °C. [Tpu HU3KuX TemnepaTypax npoa0IKUTEIbHOCTb
OTBEpKJIeHUs yBenuuuBaercs. [IpeanoututenbHell HAHOCUTH 3aITUTHOE MOKPBITHE C MOMOIIbIO
anmnapara 0e3BO3AYIIHOIO paciblicHUs. B Xxo/1e HaHeceHus: aBTOMaTHYECKH MIPOUCXOJISAT POTPeB
U cMelleHre KOMIIOHEHTOoB. Tomnmunaa Hanocumoro citos 1 - 1,5 mum. IlokpeiTue cnenyer HaHOCUTD
npu temmneparype ot -5 1o +50 °C.

[IpumeHeHne 3aHOBO pa3pabaThIBAEMBIX KOMITO3UIIMHA JOIMYCKAETCS TOCie J1abopaTOpHBIX
UCIBITaHUH U anpoOaiuil B 9KCIIEPUMEHTAIbHOM CTPOUTEIHCTRE.

Hpuiaoxenue J1
(Pexomenayemoe)
MeToabl KOHTPOJIS IVIOTHOCTH I'PYHTA

JI.1 Onpenesenne MIOTHOCTU U BJIAKHOCTH TPYHTA 3aChINKH IJIOTHOMEPOM-BJIaroMepoM
H.II. KoBaneBa

[pubop (puc. 1), OCHOBaHHBII HAa MPHHIUIIE THAPOCTATUYECCKOIO B3BEIIMBAHMS, COCTOUT U3
JIByX OCHOBHBIX 4aCTei: cocy/ia U MmoruiaBka ¢ Tpyokoi. Ha TpyOke HaHeceHBbI YeThIpe LIKabI IS
omnpezeneHuss 00beMHONW MacChl Pa3IMYHBIX TPYHTOB.

438

Puc.J1.1. Cxema nnomuomepa-eénazomepa H.Il1. Kosanesa:

1 - éepxnss Kporuka; 2 - 3amok; 3 - ymaap; 4 - nacaoxka; 5 - noxc; 6 - mpyoka; 7 - nonnasox; 8 - kprouxu; 9 - ¢
ocyo; 10 - mapupoeounwiiicpys; 11 - pezunosoe konvyo; 12 - nuscnuasn kpouuka; 13 - zamox; 14 - pescywyuii wunu
HOp

[Mkaner ¢ momerkamu «U», «II» u «['» cmyxkar s omnpeaencHuss 0OBEMHOW Macchl
(TUTOTHOCTH) COOTBETCTBEHHO CYXHMX YEPHO3EMHBIX, NTECYaHBIX M TIMHUCTHIX IpyHTOB. [1lkana ¢
noMeTkol «Bi.y» npeaHa3zHaveHa i onpeesieHns 00beMHOM MacChl BIAXKHBIX TPYHTOB.

[TorraBok-TpyOKa COETMHSETCS C COCYIOM MTOCPEICTBOM TPEX 3aMKOB, MEXIY HUMHU OCTACTCSI
3a30p 1 - 2 MM U1 CBOOOJHOTO TIOCTYIUICHHSI BOJBI B COCYJ M BBIXOJA M3 HETO Bo3ayxa. B
KOMIUIEKT MprOOpa BXOIAT TAKXKe PEXKYIIHA CTATbHONW MUIUHAP eMKocThio 200 Mt ans orbopa
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npo0 TrpyHTa ¢ HEHAPYIIEHHON CTPYKTYPOH, HOX M BEAPO-QYTIISp, SBISIOMEECS COCYAOM IS
BOJIbI ITPH UCTIBITAHUSX U QYTISIPOM JUIsE XpaHSHUs TIPUOOpa.

[Tpu ompeneneHnr 0OBEMHON MAacChl TPYHTa C €CTECTBEHHOW BIIAXXHOCTBHIO OepyT mpoly ¢
HCHAPYIICHHBIM CJIO)KEHHEM IyTEM BIABJIMBAHUS CTAJIBHOTO PEXKYIIETO IWJIMHApPA B TPYHT.
[{wmHAp, TOTHOCTHIO BIABJIICHHBIN B TPYHT, OCTOPOKHO OTKAIIBIBAIOT, M JIMIITHUNA TPYHT CPE3at0T
HOXKOM 10 TUIOCKOCTSAM IiuHApa. [IpoOy rpyHTa U3 pexyliero MUIMHpPA MMEePEchIaT Yepes
BOPOHKY B TIOIUIABOK MpHOOpa, KOTOPBIM 3aTeM IUIABHO TOTPYKAIOT B BeApo-QyTisp,
HaroJiHeHHoe Bojou. [lo mkame «Bi.», HaHeceHHOW Ha TpPyOKEe NOIUIABKA, OIPEICISIOT
00BEMHYIO MAcCy BIIYKHOTO IPYHTA Yo6. 3aTEM JUIsI YCTAHOBJICHUSI 00bEMHON MACChI (TIIOTHOCTH )
CKeJIeTa TPYHTA Ycx MPOOY U3 TOIJIaBKa MpUOOopa MepeHocsAT 0e3 moTeph B COCY/I, TOJIMBAs BOIY
1o 1/2 ero oOdbema, Mpu 3TOM TPYHT TIIATEIBHO PACTUPAIOT JIO TOJHOTO Pa3MOKAHHs KOMKOB
JepeBsiHHOW pyukoil HOka. COCyJl COCOMHSIOT C IMOIUIABKOM M MOTPYXKAIT B Beapo-PyTisp,
HAIOJIHEHHOE BOJIOM.

Uepe3 3a30p Mexay IMOIJIABKOM M COCYIOM BOJAa M3 Beapa 3amojiHiIeT CBOOOIHOE
IPOCTPAHCTBO B COCYJIE, a IPUOOP MOTPYKAETCS 10 YPOBHSI, 10 KOTOPOMY Ha COOTBETCTBYIOIIICH
IIKaJie HaXOAT IUIOTHOCTh FPYHTA.

BrnaxxnocTs rpyHTa (B %) BBIYHCISIOT IO (popmyrie

77 = Yot TV 100
fe (JL1)

JI.2 MeToj JIyHOK

[Ipy BO3BENEHMM HACBHIIM M3 KAMEHHBIX MAaTEpUAOB, a TaKKe NpU HAIUYUH B TPYHTE
TPaBEJIMCTHIX YACTHUI, MEOCHKH, MEP3JIBIX KOMBEB KOHTPOJIb 3a YIDIOTHEHHEM TPYHTa MOXKET
OCYIIECTBISITHCS ITyTEM 3aCBINKHU JIYHOK CYXUM MECKOM.

Jly1s 3TOrO 3aroTOBISIOT CYXOW MECOK, MPOCESHHBIN Yepe3 CUTO C OTBEPCTUSMU Pa3MEPOM 2
MM (wiH otaenbHble (pakuuu mecka 0,5 - 1 MM, 1 - 2 MM) U He coaepsKaluil MbLIEBATHIX U
TJIMHUCTBIX YacTHIl. ECTM Takne 9acTHIIbI colepKaTcs, UX CIEAYET OTMBITh U TIECOK BBICYIIHTD.

Ha ynnoTHeHHOM cj0e rpyHTa BBIPABHUBAIOT HEOOJBIYIO TUIOIIAKY M BBIKAIIBIBAIOT JIYHKY
nuamerpoMm okosio 20 cm, rayounou 10 - 15 cMm. I'pyHT U3 JIIyHKHM TIHIATEIBHO COOMPAIOT U
B3BEILIMBAIOT C TOYHOCTHIO /10 5 T (TP BBIKANbBIBAHUU JTYHKHU HE CIIEeyeT 3aeBaTh Kpasi U O0KOBbIE
CTEHKH €€ pab0YrM MHCTPYMEHTOM, TaK KaK 3TO MOXKET MPUBECTH K YBEIIMYCHUIO 00BeMa JTyHKH
U UCKQKEHMIO MOJTy4aeMbIX PE3YJIbTaTOB).

OO0BeM JYHKH OMPENENSIOT CleayronuM obpasoMm. Han nmyHKON ycTaHaBIMBAIOT JABOMHYIO
KECTAHYI0O BOPOHKY C OCHOBaHHEM JIuaMeTpoM 25 cM. B JmyHKy M HMKHIOIO BOPOHKY depe3
BEPXHIOI BOPOHKY HACHIMAIOT CyXOW mecok. OO0BEeM 3achImaeMoro mecka U3MepsiOT MEPHBIMHU
CTEKJISHHBIMH IHTHHAPaMH eMKOcThIo 0,1 - 1 J1 ¢ To4HOCTBIO 10 5 cM3(0CHOBHOI 06BeM Tecka
MOYET OBITh 3aChINIaH B JIYHKY JIFOOBIM MEPHBIM COCY/IOM, OCTAJIHYIO YacTh IeCKa JI0 TOJTHOTO
3aM0JIHEHHSI JIYHKH JKeJIaTeNIbHO 3achllaTh HEOONbIIUMH MEPHBIMHU IMIMHIPAMUA €MKOCTBIO HE
6onee 0,1 - 0,25 m). [lecok B HMIMHJpP HACBINAIOT Yepe3 OOBIYHYIO BOPOHKY 0€3 BCTPSIXUBAHUS.
BrrunTas u3 obuiero oobema rnecka ero 00beM, HaxOoJSAIIUICS B BOPOHKE, MOJTyYUM 00BbEM MecKa
B JIYHKE, T.€. 00BEM JIYHKHU.

PaznenuB maccy rpyHTa, U3BJICUEHHOTO U3 JIYHKH, Ha €ro 00beM, HaXoJAT 0OBEMHYIO Maccy
BJIOKHOTO TPYHTa Yos. JJI1 ONpeneneHuss BIAKHOCTH TPYHTa HEOOXOIMUMO BBICYIIHTH BECh
oOpasell rpyHTa, B3STOT0 U3 JTYHKU. ECIM IpyHT COAEPIKUT YaCTHIIBI KPYITHEE 5 MM U U3-3a 3TOTO
HEBO3MOXKHO  ONpPENENNUTh  BJIAKHOCTH BCEro oOpa3la TpyHTa, TO  OMNPENEsIOT
BiaxkHocTh W' rpyHTa ¢ yacTuuamMu MeHee 5 MM (oTcessHHOro). IIpu 3ToM cienyer y4uThIBaTh
BJIMSIHAE HA BIAXXHOCTH 00pa3lia TPyHTa BKIIOUEHHUH YaCTHI] KPYITHEE 5 MM ITyTeM YMHOKEHHS
MOJYYEHHOT0 3HaYeHUs BIaXHOCTH W' OTCETHHOr0 rpyHTa Ha MONPaBOYHbIN KO UIMEHT.

Torna 3navenue Bnaxknoctd W' 1j1st TpyHTa ¢ BKITIOYSHUEM YaCTHII KPYITHEE 5 MM HaXOST IO

bopmyne



o 100-P 9%,
100 (J1.2)

100-P

rpe 100 MONPaBOYHBIN KO3 PHUITHEHT;

P - conepxanue yactuil kpynuee 5 mm, %.

OO0beMHYI0 Maccy CKeJeTa TpPYHTa PacCUMTHIBAIOT IOCIE OMNPENENICHUs BIIAXXHOCTU I10
dbopmye
Tc-E .'CM:

Voo = T———.T ;
1+0,017 (13)

Hpunoxenne M
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Puc. M.1. IIpumep npoekmuposanus MI'T na eeunoii mep3nome c coopyxcenuem 6xo0H020 u
6bIX00HO020 pycna
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Puc. M.2. IIpumep npoekmuposanus apmozpyHmoeoii 000uMbsl, RPOMUEOPUTLMPAUUOHHO20
IKpana(eceomemopansl), 6X00H020 U 8bIXOOHO20 020J108Ka U pacceusaroue2o éanuka oas MI'T
Ha puc. M. 1
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