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2 BHECEH TexHuueckum KOMUTETOM 10 craHaaptuzaiuu TK 465
«CTpOUTETBCTBO»
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4 YTBEPXJEH npukazom MuHHCTEPCTBA CTPOUTENBCTBA M KUJIMIIHO-
KOMMYHaJbHOTO xo3sicTBa Poccuiickoii ®enepauuu ot 25 nexadbps 2018 .
No 859/mip u BBenieH B nerictBue ¢ 26 uronsa 2019 r.

5 3APEI'MCTPUPOBAH ®enepanbHbIM areHTCTBOM IO TEXHUYECKOMY
perynupoBanuio U Metposioruu (Poccrannapr)

6 BBE/IEH BIIEPBBIE

B cryuae nepecmompa (3amenvt) unu ommenvl HACMOoAWE20 C600a NPABUT COOMBEMCMEYIOWee Y8eOOMIEHUe
b6ydem onybnuxkosaro 6 ycmawnosienHom nopsaoke. Coomgemcmeyowas uH@opmayus, y8eooMIeHUue U MeKCHbl
pasmewaromes maxice 8 UHGOPMAYUOHHOIU cucmeme 06ue20 Noab306aHUL — HA OPUYUATLHOM catime pazpabomyuxa
(Muncmpou Poccuu) 6 cemu Hnmeprem

© Munctpoit Poccnn, 2018

Hacrosmmii HOpPMaTHMBHBIM JOKYMEHT HE MOXET OBITh MOJHOCTHIO HJIM YacTHYHO BOCIIPOM3BEICH,
THUPaKUPOBAH U PAcIpOCTPaHEH B KadecTBE OPHIIMAIBHOIO M3/IaHMs Ha Teppuropun Poccuiickoit ®enepannn 6e3
paspemienuss Musnctpos Poccun
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BBenenue

Hacrosimuii cBoj mpaBui pa3paboTaH B COOTBETCTBUH C (heaepaibHBIMU
3akoHamu OT 30 npekaOps 2009 1. Ne 384-d3 «TexHUUECKUH pErIaMEeHT O
0€30MacHOCTH 3/IaHUl U coopykeHui», ot 22 wurons 2008 1. Ne 123-@3
«TexHrMUeCKU peraaMeHT 0 TpeOOBaHUAX TOKAPHOIH OE30MMACHOCTIY, OT 23 HOSAOPS
2009 1. Ne 261-®3 «OO0 oHeprocOepexeHMHM W O  TOBBIIICHUU
3Heprod(HHEeKTUBHOCTU M O BHECEHUU U3MEHEHHUN B OTAENbHBIC 3aKOHOAATEIbHBIC
akThl Poccutickoit deaeparun», ot 27 nexadps 2002 1. Ne 184-D3 «O TeXHHUECKOM
pEryJIIMPOBAHUM.

Hacrosiuit cBog mpaBuin pa3paboTaH aBTOpckuUM KoJuiektuBoM OO0
«IIJIAT» (oTBETCTBEHHBIN UCIIOJIHUTEIb — JI-p TeXH. HayK B.B. [laccex, KaH]. TEXH.
Hayk H.A. [lyxanos, xanpa. texH. Hayk [.M. [lo3, xaHn. texH. Hayk E.C.
Twenuunuxosa, Kaua. T€XH. HayK B.I1. Beauuxo, kaua. Te€XH. HayK Bau. B. [laccex,
KaH[. TeXH. HayK B.I". /[younun, M.U. I punyenko), AO HHUUC (xaHa. 2KOH. HAyK
U .A. Beayn), n-p texH. Hayk ['.C. Ilepecenenkos, kaua. TexH. HayK [ .I". Opnoe, KaH]l.
TEXH. HayK B.A. ['epacumos, xaun. TexH. HayK A. /. [lImerin, Kana. TeXH. HayK B. /.
Kaszapxuna, B.b. ['nuz0oeckuii, KaHJl. TEXH. HAyK l]".H. Munaﬁﬂog‘, KaHJ. TEXH. HAyK
C.H. Ocynos, kana. texH. Hayk H.@. Bep6yx, n-p texH. Hayk A.A. l]epnanm
(Hay4YHBIN KOHCYJIBTAHT).
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CBO/ ITPABIJI

BOJOIPONIYCKHBIE TPYEbI U CUCTEMBI BOJJOOTBOJIA
B PAMOHAX BEUHOM MEP3JIOTHI
IIpaBuia npoeKTUPOBAHUSA

Culverts and drainage systems in areas of permafrost. Design rules

JlaTa BBenenus — 2019-06-26

1 OdsnacTp NnpuMeHeHHUs

HacTtodmmuii  cBOoX mpaBWJl  paclpoCTpaHseTCs] HAa  MPOECKTUPOBAHUE
BOJIOIIPOITYCKHBIX TPYO M CHCTEM BOAOOTBOJA HA HOBBIX M PEKOHCTPYHUPYEMBIX
KEJIE3HbIX M  aBTOMOOWJIBHBIX JOporax B palOHax pacHpoCTpPaHEHUs
MHOTOJIETHEMEP3JIBIX TPYHTOB.

2 HopMaTuBHbIE CCHLIKH

B HacrosmeM cBoJe NOpaBWil MCHOJIB30BAHBI HOPMAaTHBHBIE CCBUIKA Ha
CJIEIyIOLIUE JOKYMEHTBI:

['OCT 9.306-85 EnmnHas cucteMa 3amuTbl OT KOPPO3UM M CTapEHUS.
[ToKpBITHSI METAITMYECKUE U HEMETANINYECKHE Heoprannueckue. O003HaueHus

['OCT 9.602-2016 Enmnas cucrema 3amuTbl OT KOPPO3HHM M CTAPCHMS.
Coopy:xenus noazemusie. O0me TpedoBaHus K 3allUTE OT KOPPO3UHU

['OCT 380-2005 Crans yraepoauctasi OObIKHOBEHHOTO KadecTBa. Mapku

'OCT 535-2005 IIpokar copToBOii M (aCOHHBIN M3 CTalU YIIEPOJUCTOMN
OOBIKHOBEHHOTO KauecTBa. OOIIMe TEXHUUYECKHUE YCIOBUS

I'OCT 1050—2013 Metamnonpoaykuus u3 HEJIETUPOBAHHBIX
KOHCTPYKLUMOHHBIX Ka4eCTBEHHBIX M CHEIHaJIbHBIX cTajeil. OOume TeXHUuYecKue
YCIIOBHS

I'OCT 1577-93 [IlIpokar TOJICTOJTUCTOBOM M UIIMPOKOMOJIOCHBIM U3
KOHCTPYKIIMOHHOM KaYECTBEHHOU CTalMu. TeXHUUECKUE YCIOBUS

['OCT 4543-2016 MeTtamnonpoayKuus U3 KOHCTPYKIIMOHHOW JIETMPOBAaHHOMN
cTayu. TeXHU4YeCKue yCaoBus

I'OCT 7798—70 boaTel C WMIECTUTPAHHOW TOJOBKOM Kiacca TOYHOCTH B.
KoncTpykius n pazmepsl

['OCT 1137178 llaii6b1. TexHuuecKue ycaoBus

['OCT 14637-89 IIpokar TOJCTOJUCTOBOM W3 YIJIEPOAUCTOW CTalu
OOBIKHOBEHHOT'O KayecTBa. TeXHUUECKHUE yCIOBUS

I'OCT 14918—80 Cranbp TOHKOJHCTOBasi OLMHKOBAHHAs C HEMPEPBIBHBIX
JuHAN. TeXHn4YecKue yCcioBus

I'OCT 15150-69 Mamunsl, npuOOpsl W APYTHE TEXHUYECKUE W3ICIIUS.
HUcnonHeHnust s pa3ivyHbIX KIMMATHYECKUX paloHOB. Kareropuwu, ycioBus
DKCIUTyaTallik, XpaHEHUs W TPAHCIOPTUPOBAHUS B YacTU BO3JCHUCTBUS
KJIMMAaTUYECKUX (DaKTOPOB BHEUTHEHN CpeJIbl

HN3nanue opuuuaibHoe


http://files.stroyinf.ru/Data1/9/9321/index.htm
http://files.stroyinf.ru/Data1/3/3890/index.htm
http://docs.cntd.ru/document/1200004938
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I'OCT 1614970 3amura TOA3EMHBIX COOPYKEHUW OT KOPPO3UH
OJlyKJalolUM  TOKOM  MOJSPU30BAHHBIMU  MPOTEKTOpaMU.  TeXHUYECKue
TpeOOBaHMS

I'OCT 16523—-97 [IlpokaT TOHKOJMCTOBOM W3 YIJIEPOJUCTON CTamu
KaueCTBEHHOW M OOBIKHOBEHHOTO KadecTBa OOIIEro Ha3HayeHUs. TeXHHuecKue
YCIIOBHS

['OCT 19281-2014 IIpokaT moBbILIEHHON MPOYHOCTH. OOIIME TEXHUYECKUE
YCIIOBHS

['OCT 21123—85 Topd. Tepmunsl u onpeaeeHus

I'OCT 22032—-76 Ilnuneskyd ¢ BBUHYMBAeMbIM KoHIIOM umHoM 1d. Kmacc
touHocty B. KoHcTpykius u pazmepsl

['OCT 25100—2011 I'pynTsl. Knaccuduxanus

['OCT 27772—-2015 Ilpokatr njisi CTPOUTENBHBIX CTaJIbHBIX KOHCTPYKIIUH.
OO011e TEXHUYECKUE YCIOBUS

I'OCT 34180—2017 IlpokaT cTaqbHOW TOHKOJMCTOBOM XOJIOJHOKATAHBIA U
XOJIOJJHOKATAHBIM  TOPSYCOIIMHKOBAHHBII C  TMOJUMEPHBIM  TOKPBITUEM €
HENPEPBIBHBIX JIMHUWA. TEXHUYECKUE YCIOBUS

['OCT ISO 4032—2014 TI'aiiku mwecturpanubie HopMaibHbie (Tun 1). Kitacebr
TouHOCTH A 1 B

['OCT ISO 8673—2014 T"aiiku mecTurpaHHble HOpMaJibHbIE (TUII 1) ¢ MEJIKUM
marom pe3b0sl. Kitacest Tounoctu A u B

['OCT P 52246—2016 ITpokat 11CTOBOI rOpsTY€OLIMHKOBAHHBIN. TeXHUUECKue
yCJOBUS

I'OCT P 53238—2008 Marepuansl TeoTEeKCTUIbHBbIE. MeTo omnpeaeaeHus
XapaKTepUCTHUKHU TOP

I'OCT P 55030—2012 J[oporm aBTOMOOHWIBHBIE OOIINETO IOJIH30BAHUS.
Marepuanbl T€OCMHTETUYECKUE [JIsl  JTIOPOKHOIO  CTPOUTENbCTBA. MeTon
onpeieSICHUs] TPOYHOCTH MIPU PACTSIKEHUU

I'OCT P 55032—-2012 [Hoporu aBTOMOOWJIbHBIE OOIIETO IMOJIb30BaHUS.
Marepuanbl T€OCHUHTETUYECKHE IJisi JOPOXKHOTO CTpOUTENbCTBA. Meron
OTpeIeSICHUs] YCTOUYMBOCTH K MHOTOKPATHOMY 3aMOPAXXUBAHUIO U OTTaWBaHUIO

I'OCT P 55035-2012 [Hoporu aBTOMOOWJIbHBIE OOIIETO IMOJIb30BaHUS.
Martepuanbl T€OCHUHTETUYECKHE IJisi  JOPOKHOTO  CTPOUTENbCTBA. MeTon
ONpeIeNICHNs] YCTOWYMBOCTH K arpECCUBHBIM CpellaM

I'OCT P 57997-2017 ApmarypHble U 3aKjiaJHble U3JEIUS CBapHBIE,
COCIMHECHUS CBApHBIE apMaTyphl M 3aKIaAHBIX W3JEIUN  KeIe300€TOHHBIX
KOHCTpYKIui. O01re TeXHUYECKUE yCIOBUS

I'OCT P UCO 4017-2013 BunHTH ¢ mIeCTUTPaHHON TOJOBKOHW. Kiaccer
TOYHOCTH A u B

CIT 16.13330.2017 «CHull 1I-23-81* CranpHble KOHCTPYKIIUK» (C
n3mMeHenurem Ne 1)

CIT 22.13330.2016 «CHuII 2.02.01-83* OcHoBaHus 37aHUI U COOPY>KEHUID)
(c usmenenusimu Ne 1, Ne 2)


http://docs.cntd.ru/document/5200033
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CIT 25.13330.2012 «CHwull 2.02.04-88 OcHoBanus u (QyHIaMEHTHI Ha
BEYHOMEP3JIBIX ITpyHTaxX» (C n3mMeHeHussMU Ne 1, Ne 2, Ne 3)

CITI 28.13330.2017 «CHulI 2.03.11-85 3ammra CTpOUTENbHBIX KOHCTPYKITHIA
OT KOppo3umn» (¢ u3meHenrem Ne 1)

CIT 35.13330.2011 «CHulI 2.05.03-84* Moctbl u TpyObD» (C M3MEHEHHEM
No 1)

CII 46.13330.2012 «CHulI 3.06.04-91 MocTtsl u TpyObD» (C MU3MEHEHHUSIMH
Ne 1, Ne 3, Ne 4)

CIT 48.13330.2011 «CHull 12-01-2004 Opranuzanusi CTpOUTEILCTBa» (C
u3MeHeHueM Ne 1)

CIT  354.1325800.2017 ®yHpmameHTbl OHOp MOCTOB B  palOHax
pacnpocTpaHEHUsT MHOTOJIETHEMEP3JbIX TpyHTOB. [IpaBuia npoexkTHpoBaHUS U

CTPOUTCIILCTBA
11 puMcHdIaHUC— HpI/I NOJB30BAHNMH HACTOAIIHMM CBOJOM IIpaBUJI LI€J'I€COO6p33HO IIPOBCPUTH I[efICTBPIe
CCBUJIOUHBIX JOKYMCHTOB B I/IH(i)OpMaI_[I/IOHHOI\/'I CHCTEME O6H.[€FO IIOJIb30BAHUA — Ha Oq)I/IL[I/IaJ'IBHOM caire

(hemepampHOTO OpraHa WCIIONHUTEIBHOM BIACTH B cepe CTaHAApTH3alUHU B ceTH MHTEpHET WM TO eXEeroTHOMY
HHPOPMAIMOHHOMY yKa3aTelto «HannoHaapHBIE CTaHIAPTHD), KOTOPHIH OMYOINKOBAH 0 COCTOSHHIO Ha | sHBaps
TEKYIIETO ToJla, W IO BBITyCKaM €XEMECSIYHOTO MH(POPMAIMOHHOTO ykazarens «HalnnoHanbHBIC CTaHTAPTHD» 3a
TeKymui roa. Eciay 3aMeHeH CChIIIOUHBIN TOKYMEHT, Ha KOTOPBIA JaHa HeJJaTUPOBaHHAs CChLIKA, TO PEKOMEHIYETCs
KCII0JIb30BaTh JCHCTBYIOLIYIO BEPCHIO 3TOTO TOKYMEHTA C YYETOM BCEX BHECEHHBIX B JAHHYIO BEPCHUIO U3MEHEHUM.
Ecnu 3aMeHeH cChUIOYHBIN TOKYMEHT, Ha KOTOpPBIM JaHa NaTUPOBaHHAs CChUIKA, TO PEKOMEHAYETCS UCIOJIb30BaTh
BEPCUIO JTOTO JOKYMEHTa C YyKa3aHHBIM BBINIE TOJOM YyTBepxKAeHUs (mpuHsATus). Ecin mocne yTBepxaeHUs
HaCTOSILIEr0 CBOJIA MPABUJI B CCHIJIOUHBIN JOKYMEHT, HAa KOTOPBIN JJaHA JaTUPOBaHHAs CChUIKA, BHECEHO U3MEHEHUE,
3aTparuBarolee IMOJN0KEHHE, Ha KOTOPOE JaHa CChUIKA, TO STO MOJOXKCHHUE PEKOMEHIYETCs NPUMEHATh 0e3 ydeTa
JTAHHOTO M3MEHeHMs. EcIi cChUTOYHBIN TOKYMEHT OTMEHEH 03 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JaHa CCHUIKA Ha
HEro, pEeKOMEHIYETCS] IPUMEHSTh B YAaCTH, HE 3aTparuBarolIeil 3Ty ccbUIKy. CBelleHusl 0 JEMCTBUM CBOJOB NPABUII
nenecoodpa3Ho npoeeputh B OenepanbHOM HHPOPMATHOHHOM (DOHJE CTAaHIAPTOB.

3 TepmuHbl, onpeae/ieHUs U COKPALIEHUS

3.1 TepmuHbI U onipeieIeHUs

B nactosimieM cBone npasui npumeHensl TepMusbl o ['OCT 25100, 'OCT
21123, CIT 25.13330, a Takxe CIEeIyIUMe TEPMUHBI C COOTBETCTBYIOIIMMHU
ONpeICTICHUSIMU:

3.1.1 owed: UYacth BomoemMa, pPEKM WJIM KaHaja, MPUMBIKAKOIMAS K

BOAOHAIIOPHOMY COOPYKCHUIO (HJ'IOTI/IHG, HIUTI03Y, THAPOIJICKTPOCTAHINHN U )Ip)
[Ipumeuanue— Bepxauii Obed pacnosokeH MO TEUSHUIO BhIIIE BOAOHATIOPHOTO COOPYKEHHS, HUKHUI
Obe HAXOMUTCSI HUKE HETO.

3.1.2 3BeHO BOJONPONYCKHOM TPYObI: DJIeMEHT COOPHOI BOIOMPOITYCKHOM
TpYyObl, UMEIOUINI 3aMKHYTHIN KOHTYP B IMONEPEYHOM CEUEHUH.

3.1.3 kpuorennas rtekcrypa: Cucrema JIeSHbIX BKJIIOYEHUH B MEP3JIOM
rpyHTE, ompejaenserca (popMoil, BEIUYMHOMN, B3aMMOPACHOJOKEHUEM JIEASHBIX
o0pa3oBaHUM.

3.1.4 naneab (30ecv). OTNOXKEHUE IIbJla, OOpPA30BABIIETOCS B PE3yJbTaTe
3aMep3aHusl: NMOA3EMHOM BOJIbI, M3JIMBIICKHCS HA 3€MHYIO IOBEPXHOCTb; PEYHOU
BOJIbI MUK HUHOT'O BOJOTOKA, U3JIMBILIEHCS HA TOBEPXHOCTB JIEASHOTO IOKPOBA, B TOM
YHUCJIE PU TaSHUN CHEXHOT'O TIOKPOBA.

3.1.5 orosioBoxk BogonmponyckHoW Tpyobl: KpaitHuii s1meMeHT TpyOBl,
yIEPKUBAIOIIMM OTKOC HACBIIA IO KOHIAM TPYObl M OOECHEeuMBAIOIIUN BXOJ

BOJTHOT'O TTIOTOKA B TPYOY U BBIXOJ] U3 HEE.
3
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3.1.6 npupoaHo-texnudeckasi cucrema; IITC (30ecy). Kommiekc
B3aMMOJICUCTBYIOIINX MPUPOJHBIX U AHTPONOIE€HHBIX (TEXHOTE€HHBIX) OOBEKTOB B
npefenax BbIICJICHHOTO TaKCOHa C OJMHAKOBBIMU (HU3HKO-TeorpapuuecKuMu
YCIIOBUSIMH.

3.1.7 Teso BoaomponyckHol TPyObl: OCHOBHasg 4YacThb TPYObI MEXIY
OrOJIOBKAMH, HaxoJAIIascs BO BMENIAIONIEM TPYHTOBOM MACCHBE HACHIIIH,
TPYHTOBOI/apMOTPYHTOBOM 00OWMBI, 0 KOTOPOU OCYIIECTBIISETCS MPOIYCK BOIBI.

3.1.8 TemmepaTrypHblii Ppe:XKUM TPYHTOB (30ecb): COBOKYIIHOCTh U
IIOCJIEIOBATEIBbHOCTh U3MEPEHHUI TEMIIEpaTyphl IPyHTa BCIECICTBUE MOCTYIUICHNUS,
IIEPEMELICHNS AKKyMYJIMPOBAaHUS U PACX0/1a TEIUIA HA IPOTSKEHNUH OIIPEIEICHHOTO
OTpe3Ka BPEMEHU.

3.1.9 Tepmoonopa: YacTe MHKXEHEPHOI'O COOPYKEHHsI, KOTOpask OXJIaKIaeT
IPYHT U BBINONHSET (YHKIMU HECYIIEro 3JEMEHTa, a TaKKe KOHTPOJIbHOMN
TEPMOCKBAKHHBI.

3.2 CoxpaieHust

BI'BM — BepxHss rpaHuiia BEUHON MEP3JIOTHI;

MMI'" — MHOTONETHEMEP3IIBIE TPYHTHIL;

HJIC — nanpsikeHHO-1e(pOPMUPOBAHHOE COCTOSTHUE.

4 O01mme NMoJI0KeHus

4.1 Tlpu npoeKTUPOBAaHUU BOJOMPOMYCKHBIX TPYO M CHUCTEM BOJOOTBOJA Ha
MMI" B 3aBUCUMOCTH OT UX KOHCTPYKTUBHBIX M TEXHOJOTUYECKUX OCOOCHHOCTEH U
MEpP3JIOTHO-TPYHTOBBIX YCJIOBUH CIEAYyET MPUMEHSATh OJWH W3 CIEIYIOIINX
MPUHIIUIIOB UCIOJIb30BAHMS ITUX TPYHTOB B KQU€CTBE OCHOBAHUSI:

- npuHUMO | — TPyHTBI OCHOBAHUS HUCIIOIB3YIOTCS B MEP3JIOM COCTOSIHUH,
COXpaHsSEMOM B TEYEHUE BCETO MEPUOJA SKCIUTyaTraluu coopyxeHud. [Ipu stom
TPYHTBI MOTYT OBITb MEP3JBIMU JI0 CTPOUTEIHCTBA WA 3aMOPAKUBACMBIMH B
MPOLIECCE CTPOUTEIILCTRA;

- npuHIUM [I — rpyHTHI OCHOBAHUSI UCTIOJIB3YIOTCS B TaJIOM WJIM OTTaUBAIOIIEM
COCTOSTHUH.

CrnenyeT mpeuMyIiecTBEHHO TpUMEHITh npuHiun |. [TpuMenenue npunimna
Il cBs3aHO ¢ Oojee 3HAYUTEIBHBIMH HEONPEACIEHHOCTSIMH, C HapylLIEHUEM
paBHOBeCUsI Cpelbl, B YaCTHOCTH C TMPOTAUBAHHUEM CMEXHBIX MAacCCHBOB,
PACIOJIOKCHHBIX PSAOM WM BHHU3Y, YTO MOXKET MPUBECTH K Aedopmariuv Wiu
caBury Ooibmmx maccuBoB. [loatomy npu mpumenennu npuniuna |l ciaemyer
MPOBECTU PACUYET TEIJIOBOTO BIUSIHUSL PACYETHOM 30HBI HA COCEHUE MACCUBBI U UX
YCTOMYMBOCTH MOCJIE OTTAaUBAHMS.

[Ipu nmpunsatuu pemeHus o BbiOope mpuHnumna | wmm |l pexomenmyercs
YUYUTHIBATh HAJIMYKE MTOATUIIOB 3TUX MPUHIIUIIOB:

- nmpunnun |, a — obecneuenne coBmemenuss BI'BM ¢ HuxHel rpaHuIei
JEATEJIBHOTO CJIOA, T. €. C TIIyOMHON C€30HHOTO MPOTauBaHUS,

- mpuHuun |, 6 — jgomymieHrue MoJ COOPYKEHHUEM TaJIMKOB OTPAaHUYCHHBIX
pa3MepoB B MEPUO]] IKCILTyaTallUH;
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- npunuun |l, a — BoO3BeNeHHWE COOPYKEHHM Ha €CTECTBEHHBIX WJIU
HMCKYCCTBEHHO CO3/IaHHBIX TaJMKax TIIyOMHOM, COOTBETCTBYIOIIECH pa3MepaM 30H
HaIpsKEHHOTO COCTOSIHUSL OT JICUCTBUS 3€MIISIHOTO TOJIOTHA U BPEMEHHBIX
Harpy3ok (20-30 m);

- npunmun |Il, 6 — BO3BeACHWE COOPYKEHWW HAa MEP3JBIX TPYHTAaX C
JOMYIIIEHUEM BO3MOXKHOCTH WX OTTaMBAHUS HA BCIO TITYOMHY 30HBI HAMPSXKECHHOTO
COCTOSIHHUS.

4.2 TlpuHUUMHAABHBIE TPOCKTHBIE PEIMICHUS TPH  IPOCKTUPOBAHHUH
BOJIOTIPOMYCKHBIX COOPY>KEHUU ClelyeT MPUHUMATh Ha OCHOBE aHaliM3a MOJENIU
[ITC c yuerom TpebOBaHMI K OXpaHE OKPYXAIOIIEH Cpebl U 3alIUThl OT OMACHBIX
IPUPOIHBIX MIPOLIECCOB, 00YCIOBIEHHBIX B3aUMOICHCTBUEM KOMIIOHEHTOB JIUTO- U
ruapocdepsl U TeXHOCHEPHI.

4.3 TlporHo3upoBaHHE TEMIIEPATypPHOTO pEKHMMa TPYHTOB OCHOBAHUU
COOPY)KEHUI  HEOOXOJMMO  BBIMIOJHATH KaK JUIsi CaMOTO  COOPYKEHUS
HEIMOCPEJICTBEHHO, TaK U ISl PUJIETAIOIIEH TEPPUTOPUU C BOJTOTOKOM.

[Ipy  NpPOEKTHUPOBAHMM  KOHCTPYKIIMM W TEXHOJIOTUM  BO3BEIICHUS
BOJIONIPOITYCKHBIX ~ COOPYXKEHHUM  JIOJDKHBI ~ OBITh  BBISIBIIGHBI  OCOOEHHOCTHU
B3aUMOJICUCTBUN  COOPYXKEHHMSI C  BMEIIAIOIIUMHU,  TOJCTUJAIOIIMMU U
MPUMBIKAIOIMMHA TPYHTOBBIMM MacCCHMBAaMH M BOJHBIMU OOBEKTaMM B Tpejernax
MOJIOCHl OTBOJA (C Yy4YETOM BIMSHHUS PACTUTEIBHOCTHU, CHETOBBIX OTJIOKEHHIA,
YPOBHEM I'PYHTOBBIX U PEKUMOB IIOBEPXHOCTHBIX BOJI, IPYTHUX COOPYKEHUHN U T. 11.).
DT 0COOCHHOCTH JOJKHBI OBITh YUYTEHBI TakKe IMpU pa3paboTKe CXeMbl
MOHHUTOPHUHTA.

Ha cHerozaHocuMmbIX y4yacTKax JOpPOr TpaHHUIa MOJOChl  OTBOJA
YCTaHABIMBAETCS C YUYETOM PACIOJIOKEHHUS CHET03a€PKUBAIOIINX COOPYKEHHUM.

4.4 TIpoyHOCTh, YCTOWYMUBOCTh M CTAOUIILHOCTH TEOMETPUU TTPOCKTHUPYEMOTO
COOPY)KEHHUS JIOJDKHA OBITh o0ecredeHa MpH BCEX BO3MOXKHBIX H3MEPEHUSIX
MapamMeTpoB B3auMojiecTBU KOMNOHEHTOB [ITC B TeueHHe KU3HEHHOTO IMKIa
COOpyKeHusa. IDTo TpeOyeT olOecreueHns B MPOEKTax BCEX TPEX COCTABIISIFOLIUX
KpUTEepUsT  HAACKHOCTH  —  UHOOPMALMOHHOW,  KOHCTPYKIIMOHHOM U
(yHKUIHOHATIBHOM.

45 MHWudopmanmoHHas HAASKHOCTh O0OeCHEUMBAETCS  Pe3yJIbTaTaMH
U3BICKaHUM, 00CIIeIOBaHM M, cOOpa MMEIOIITUXCS TAHHBIX HAOIIOACHUHN 32 KITMMATOM
U COCTOSSHUEM TEPPUTOPUM Ppa3MEILIECHUS TMPOEKTUPYEMOTO COOPYKEHUSI.
KoHcTpykiimoHHass HaJIeKHOCTh OOECMEYMBACTCS B XOJE IMPOCKTUPOBAHHS U
CTPOUTEIHCTBA 00BEKTA BHIOOPOM THIIA COOPYKEHHUS, MATEPUAIOB, KOHCTPYKITUH,
TEXHOJIOTnYecKux rmpoieccoB ¢ pacueramu HJIC coopykeHHss U OCHOBaHUS,
TEIUIOTEXHUYECKUMHU pacueTaMH U TUJIPABIMYECKUMU pacdeTaMu BOJOOTBOJOB U
BOJIOTIPOTYCKHBIX TPYO U MOCTOB. DyHKIIMOHATBHAS HAJIEKHOCTh 00ECIIeYNBACTCS
MPaBUIILHOCTHIO BBIOOPA CHCTEMBI BOJOOTBOJZIA, COOPYKEHUN BOJOMPOITYCKa,
3alIUThl TPOCKTUPYEMOTO KOMILIEKCA COOPYKEHUN OT HEraTUBHBIX MPUPOIHBIX
MPOLIECCOB U SIBIEHUM, KAa4€CTBOM CTPOMUTENBCTBA U COOJIIOJCHUEM perjiaMeHTa
JKCIUTyaTalu  (OOCIYXMBAaHMSI M PEMOHTOB), HAyYHBIM COIPOBOXKICHUEM
MIPOCKTUPOBAHUS U CTPOUTEIIHLCTBA COOPYKEHUM.
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46 B 3aBUCMMOCTH OT MECTHBIX YyCJIOBUH  (TOmorpaguyeckux,
TUAPABINYECKUX, MEP3JIOTHBIX M TE€OJIOTHUYECKUX) MPUMEHSIOT Pa3JIMYHbBIC THIIBI
BOJIOTIPOTTYCKHBIX COOPY>KCHHH U CHCTEM BOJIOOTBeACHHS. K HUM OTHOCSITCS TPYOBI,
IaMOBI, JTOTKH, KaHaBbl W (PHIIBTpyFOIIMEe HAachd. Ha aBTOMOOMIIBHBIX JOpOTax
HUBIIAX KaTETOPHM JOMyCKaeTCcs IEepeuB BOJBI 4Yepe3 TMOJOTHO JIOPOTH II0
CHEIUATBHBIM JIOTKAM, SIBJISIOIIAMCS OJTHOBPEMEHHO U MPOE3KEN YaCThIO JTOPOTH,
a TaKKe IO YCTPOWCTBaM, OTBOMSIIMM BOAY C TMPOE3KEH YaCTH JOPOTH H
pa3aenuTeNbHBIX MOJIOC.

4.7 Jlst 3atUThl BOJOTMPOITYCKHBIX COOPYKEHUH OT Kap4yexojaa MPUMEHSIOT
yJIaBIIUBAIOIIUE YCTPOHUCTBA (PEIIETKH, CBAHBIC PSABI M CETUaThIC Oapbephl).

4.8 IIpumeHeHre BOIOTPOIYCKHBIX TPYO 10 KOHCTPYKTUBHBIM COOOPaKCHHSIM
1eJIecoo0pa3Ho MpH BBICOTE HAchimu Oonee 1,5 M mpu ycrmoBuHM oOecTeueHUs

JIOCTAaTOYHOM TOJIIMHBI CJIOSI TpyHTa Haja Imenbirod cBoma TpyOel (cm. CII
35.13330.2011 u Tabnuiy 4.1).

Tadbnunma 4.1 — MuHuMajabHas TOJIIMHA 3aCHINKU HAJl TPYOamMu
Tonmmua 3aceinku™®, M, Haa Tpyoamu

Hloporu JKEJIE300CTOHHEIMHM | METAJNIMYCCKUMM
JKenesusie qoporu:
- 00111ell CeTH U NOBE3IHbIE IIYTH IPEAIPUITUI; 1,0 1,2
- BHYTPEHHHUE yTU MPEIPUATHIA 0,4 1,0
ABTOMOOMIIBHBIC JOPOTH OOIIETO MOJIb30BAHHUS, 0,8 0,8**

AOPOIr'v " YJIUILBI B TOPOJaxX, IMOCCIIKAX U CCIIbCKUX
HACCJICHHBIX ITYHKTaXx, a TaKKC aBTOMOOMIILHBIE
JIOpOTY IPOMBIIUIEHHBIX TPEATPUATHIA
BHyTpHX035iCTBEHHbIE aBTOMOOWIJIBHBIE JOPOTH 0,5%** 0,5**

* CuuTas OT BepxXa 3BeHa (IUIUTHI IIEPEKPBITHS) TPYOBI MM OT BEpXHEH TOUKH CBOJIA JI0 MOJOIIBHI peibca Ha
JKEJIE3HBIX JIOpPOTax WK A0 HU3a JOPOXKHON O/IXKIbI — HA aBTOMOOMIIBHBIX JIOPOT'ax.

** Ho ne meHee 1,0 M oT Bepxa 3BeHa TPYOBI 10 MOBEPXHOCTH JJOPOXKHOTO TOKPBITHSL.

*** Ho me meree 0,8 M 10 ypoBHS OPOBKH 3€MIITHOTO TIOJIOTHA.

[Ipu MeHbIIIeH BBICOTE HACKINU U TPOTHO3UPYEMOM PUCKE 00pa30oBaHUs Cele
MPOCKTUPYIOT MOCTOBBIE COOpPY)KCHHS. BO3MOXHOCTH TpUMEHEHHS TPYyO
OTPAaHUYUBAETCS YCIOBUSMHU MPOIMYCKAa B3BECEHECYIIHUX (CEICONMacHbIX) MOTOKOB,
KOTOpBIEC Oe30MacHee MPOIMyCKaTh MO MOCTOBBIM COOPYKEHHEM.

4.9 BoionpoItyCKHbBIE COOPYKEHHSI HA aBTOMOOWMIJIBHBIX U YKEJIE3HBIX JI0pOorax
OOIIel CeTH W MOJBE3THBIX, HE CBA3AHHBIX C TEXHOJIOTHYECKUMHU TMEPEBO3KAMH,
corstacHo CIT 35.13330 paccuuThIBalOT Ha BO3JEHCTBHE BOJHOTO MOTOKA Ha JBa
naBojKa (pacueTHbIN U HanOOBIINIA) U HA COOTBETCTBYIOIINE UM YPOBHH.

4.10 BotooTBOTHBIE KaHABKI CIEAYET PACCUMNTHIBATH HA PACUETHBIE PACXOIbI U
COOTBETCTBYIOIIUE UM YPOBHH C BEPOATHOCTHIO MPEBBIMICHUS TIPU COOIIOJICHUU
tpeboBanmii CII 35.13330 o HEOOXOAUMOM BO3BBIIIEHUHW OPOBKU 3EMIITHOTO
MOJIOTHA HAJl COOTBETCTBYIOIIMM YypPOBHEM BOJABI, a TaKKe OTPAaHUYCHHUH TIO
npeeabHO JOMyCTUMOMY 3aOJTHEHHIO TPYO MPH MPOITYCKE PaCYETHBIX PACXO0B.

4.11 AxkkymyJsinys BOJbI IEPE COOPYKEHUSIMU TOMYCKAETCS JUIsl IMBHEBOTO
CTOKA WJIM TajbIX BOJ MPU OTCYTCTBHH CHEXHBIX 3aHOCOB TEpE COOPYKEHUEM H

6
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OIaCHOCTH 00pa30BaHUs TEPMOKAPCTA.

4.12 3anmTa cOOpy>KEHHI BOJOMPOIYCKHOTO TpakTa OT MOJMBIBA U pa3MbIBa
OTTaMBAIOIIETO TPYHTAa HAa aBTOMOOMIIBHBIX M JKEJIE3HBIX JOpOorax JOJDKHAa OBITh
JOCTAaTOYHOM 151 oOecrieueHust ux 0e30macHon paboThI.

4.13 TlpoeKkTHBIEC pelIeHHs T0 KOHCTPYKIUSAM U TEXHOJOTUSM CTPOUTEIHCTBA
COOPY’KEHHI JIOJDKHBI OBITh OOOCHOBaHBI peE3yJNbTaTaMU TPOTHO3UPOBAHUS
TEMIIEPATypHOTO pPEXKHMa BMELIAIOMINX, MNOJACTUIAIOIMX M I[PUMBIKAOIINX
ITPYHTOBBIX MAacCHBOB B IpeJeiax MOJIOCHl OTBOAA C YYETOM BIIMSHUS U3MEHEHUN
PacTUTEIBLHOTO IOKPOBA, CHET03aHOCOB, OJITOIIEHUH, APYTUX COOPYKEHUM U T. II.
Ha NPOTSHKEHUU )KU3HEHHOTO LIUKJIA COOPYKEHHUS.

S Buabl BOAONPOIYCKHBIX TPYO U CHCTEM BOA00TBO/AA

5.1 B HacrosmeM CBOJ€ MpaBWI PACCMOTPEHBI CJIACAYIOIMIME BHUJbI
BOJIOOTBOJIHBIX COOPY>KEHUM:

- BOJIOIIPOITYCKHBIE TPYOBI;

- BOJIOOTBOJHBIE KAHABBKI;

- puIbTpyIOIIUE IPOPE3H;

- puIbTpyrOUIME HACHINH;

- IEPEJIMBHBIC HACHIIH;

- QUIBTPYIOIIUE BHIEMKHU;

- HAarOpHbIC KAHABBI;

- BOJIOOTKUMHBIEC OEPMBI;

- KIOBETHI,

- JIOTKH;

- BOJIOPa3JICNIUTEIIbHBIC U BOJIO3AIIUTHBIC TaMOBI;

- BaJIUKHY,

- YCTYIIBI,

- Iepenaipl;

- OBICTPOTOKH;

- toKepsl (CU(pOHBI);

- IUTAHUPOBKA MTOBEPXHOCTH;

- IPEHAXU.

5.2 CxeMbl BOJIOOTBOAHBIX COOPYKEHUH U KjacCU(UKAIUs BOJIOOTBOIHBIX
COOPY>KEHUH MPUBEICHBI B MPUIIOKEHUH A.

6 Oco0eHHOCTH PadOThI COOPY:KeHMII B PErHOHAX C PacHpoCTPaHEHUEM

MHOTI'0JIETHEMEP3JIbIX TPYHTOB

6.1 M3veHeHHe MepP3JI0THO-TPYHTOBBIX YCJOBHMH I0CJIe BO3BEACHHUS
COOPY>KeHMH U MOCJIeACTBUSA ITUX U3MEHEHU

6.1.1 Tlpyu NpoeKTUPOBAaHUU COOPYKEHHI CIIEAYET YUYUTHIBATH BO3MOKHOCTh
U3MEHEHUS CIEeIYIOUUX MEP3JIOTHO-TPYHTOBBIX YCIOBHIA:

- JIOKaJIbHBIE U 00IIHME MPOTAUBAHUS MEP3IIBIX TPYHTOB;

- ooBoaHenue tepputopuu (b.1 npunoxenus b);
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- pa3MbIBbI MEP3JIbIX TPYHTOB, B YaCTHOCTH, OBparooOpa3zoBaHue (pa3MbIBbI
MEpP3JIbIX TPYHTOB MPOUCXOIAT OBICTpEe, YeM TajblX, M TOCIEACTBHS Ooiee
3HAYUTENIbHBI);

- I3MEHEHUA JaHAMAPTHBIX XapaKTEePUCTUK U PACTUTEIBHOCTH TEPPUTOPHUH;

- HaJIe1 U JIp.

6.1.2 B pe3ynbrare u3MeHEHUsI MEP3JI0THO-TPYHTOBBIX YCIOBHUI, OTMEUEHHBIX
B 6.1.1, cmeayer yuuThIBaTh BO3MOKHOCTb!

- 0CaJI0K ¥ MPOCAJ0K IPYHTOB;

- IOKAJIbHBIX CABUTOB MAaCCHBOB,;

- CJIBUTOB KPYMHBIX MAaCCUBOB, T'PAaHUYAIINX C COOPYKEHHUEM;

- nehopmarnuit U pa3pyieHU )KECTKUX CUCTEM.

6.2 IlpuunHbl W3MeHEHUS] MEP3JIOTHO-TPYHTOBBIX YCJIOBHI MmoOCiIe
BO3BE/JACHUSA COOPYKEHU I

6.2.1 OcHOBHOW NPUYMHON HU3MEHEHUS MEpP3JI0THO-TPYHTOBBIX YCIOBHIA
ABJIIETCSI HapyLIEHUE T'OJOBOT0O TEIJIOBOro OajlaHca (CyMMapHOro 3a 3UMHHUU U
JICTHUU TIEPUO/IBI).

6.2.2 Crnenyer y4uThIBaTh, YTO HapylLIEHHWE T'OJAOBOrO TEIJIOBOro OanaHca
IPOUCXOJUT B OCHOBHOM BCJIEJCTBUE HM3MEHEHHUS TEIUIO0ATaHCOBBIX CBOMCTB
MOBEPXHOCTEHN MOCIIE BO3BEACHHS COOPYKEHUS:

- U3MEHEHUE MOITHOCTH cHerootioxeHul (b.2 nmpunoxenus b);

- HApyLIEHHE PACTUTEIBHOTO IIOKPOBA;

- IepeMOpakKUBaHNEe WIH NepePpopMupoBaHre GUIbTPAUOHHBIX TIOTOKOB;

- I3MEHEHUE YCIIOBUI ITPOTEKaHU TOBEPXHOCTHBIX BOA U .

6.3 Mepbl mo o0ecnme4eHHMI) CTA0MIBHOCTH MeEP3JI0THO-TPYHTOBBIX
YCJIOBHH

6.3.1 PacueTHblii TeMIepaTypHbI DPEXKUM JODKEH OOECIEUUTh C YYETOM
KOHCTPYKTUBHO-TEXHOJOTHYECKUX MEPOIIPUATHIA:

- TpeOyeMyI0 HECYIITYIO0 CHOCOOHOCTh TPYHTOB;

- YCTOMYMBOCTh K HAapyLIEHUSIM B pe3yibTaTe JIEHCTBUS HEMpPEIBHIEHHBIX
MIPUPOIHBIX UM TEXHOTEHHBIX BO3AEHCTBUN.

6.3.2 B pesynbrare NOpUHATUS Mep N0 OOECIEUCHUI0 CTaOUIIBHOCTH
MEp3JIOTHO-TPYHTOBBIX ~ YCJIOBUM  JIOJDKEH OBITh  OOECHedYeH  pacueTHBIN
TEMIIepaTypPHBII PEXUM I'PYHTOB TeJla U OCHOBAHUN COOPYXKEHUS. ITO JOCTUTAETCA
TpeMsl HalpaBJIEHUAMHU (CM. puioxeHue B):

- Y4ET NPUPOJIHBIX YCIOBHI KOHKPETHOTO PETMOHA;

- y4eT cneu(puKy paboThl CUCTEM IIPU HATUYUU MEP3JIOTHI;

- TOPUMEHEHUE HCKYCCTBEHHBIX Mep M0 oxJaxaeHuto rpyHToB (CII
354.1325800.2017, npunoxenue E).

6.3.3 B ciyuae eciid pacCUMTaHHOE TEMIIEPATYPHOE IOJIE€ HE COOTBETCTBYET
TpeOOBaHUSM NPOYHOCTH M YCTOMUMBOCTH TPYHTOB OCHOBaHUM, HEOOXOAMMO
MPUMEHATh KOHCTPYKTHUBHO-TEXHOJIOTMUYECKHE MEPOMNPUSITHS MO OXJIAXKICHUIO
IPYHTOB, HalpaBJICHHbIE Ha OOECleueHHE BO3MOKHOCTU TOBBIIICHUS HECyUIeH
CIIOCOOHOCTH MEP3JIbIX TPYHTOB, UCIIOJIB3YEMBIX MO NpUHLIMITY |, U B psije ciydyaeB
— Ha 00pa30BaHKe MEP3JIbIX 30H B TaJbIX TPYHTAX.

8
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JUia  ynpaBiieHUsT TEMIEpPAaTypHbBIM — PEKHUMOM B IPOEKTE  CIEAYyeT
peayCMaTpuBaTh OJHOBPEMEHHOE IPUMEHEHUE HECKOJIBKUX MEPONPUATHH,
HaIllpUMEp, YIIMPEHHBIX IUIONIAJ0K MM HACBIEH pacIyIaCTAHHOTO MPOQMIS IS
MOBEPXHOCTHOT'O U TEPMOONIOP IS TITyOMHHOIO OXJIAXIE€HHUSI T[PYHTOBOI'O MACCHBA.

7 TpeGoBaHusi K MaTepuaaaM U U31EJTUAM

7.1 KOHCTpYKTUBHBIE 3JIEMEHTBI BOJOIPONYCKHBIX K BOJOOTBOJHBIX
COOPY)KEHUU JIOJDKHBI OBITh BBITIOJIHEHBI W3 MAaTEPHAIOB, OOCCIICYMBAIONINX
HAJISKHYI0O U 0e30MacHyl0 paboTy COOpYXKEHHS B TEUEHHE PACUETHOTO CpOKa
CITY>KOBI.

7.2 BeToOHHBIE U KeTe300eTOHHbIe KOHCTPYKIIUU

7.2.1 BomonpomnyCKkHbIE COOPYKEHUS CIEAYET BO3BOAUTH MO TEXHOJOTHUSAM
cOOpHOTro JKeNe300eTOHa U3 KOHCTPYKIMM 3aBOACKOTO M3rotoBiieHusa. O01acThb
MPUMEHEHUSI TEXHOJOTUH MOHOJIMTHOIO O€TOHA OTrpaHWYeHa TEIUIBIM MEPHOI0M
roga ¢ TPOJNJEHHEM CE€30Ha 3a CYET MPUMEHEHUS MPOTUBOMOPO3HBIX
MOJU(DUKATOPOB WU TETUISIKOB.

JInsi U3rOTOBJICHHS KOHCTPYKIIUH BOJOMPOMYCKHBIX TPYyO M MOCTOB IS
MPOMYCKa CEJIEBBIX IMOTOKOB CJIEAYET MPUMEHSTh TSHKENbId OCTOH KJIacCoB IO
nmpoyHoCcTH Ha cxatue B20; B22,5; B25; B27,5; B30; B35; B40; B45; B50; BS5 u
B60. beron knaccos B22,5 u B27,5 cnexyer npeaycMaTpuBaTh IIpU YCIOBUH, YTO
3TO MPUBOJUT K OSKOHOMHUM IIEMEHTa M HE CHUXAET JpPYyIHMX TEXHUKO-
SKOHOMMYECKUX MOKa3aTeNeil KOHCTPYKUMHU. BEeTOH Kiacca Mo MPOYHOCTH BBIIIE
B60 (B TOM umclie moaydyaeMblii ¢ TOMOIIBIO0 J0OABOK, MOBBIIIAIOIIUX MPOYHOCTH)
JIOTYCKAETCsl MPUMEHSTh IIPU COOTBETCTBYIOIIEM 00OCHOBAHUH B IIPOCKTE.

7.2.2 B 3aBUCMMOCTHU OT BUJA KOHCTPYKIMH, UX apPMHPOBAHUS U YCIOBHIA
paboThl MpPUMEHSEMBIM OCTOH JOJDKEH COOTBETCTBOBATH  TPEOOBAHUSM,
npueneHHsiM B CIT 35.13330.

7.2.3 Jlig OMOHOJMYMBAHUS CTBIKOB COOpPHBIX KOHCTPYKLHHA CIeayeT
MPUMEHSThL OCTOH Kjacca IO MPOYHOCTH HA CXKATHE HE HIKE MPUHSATOTO s
CTBIKYEMBIX 2JIEMEHTOB.

7.24 Mapku OeToHa M pacTBOpa MO MOPO3OCTOMKOCTH BBIOMPAIOT B
3aBUCUMOCTH OT KJIMMATUYECKUX YCJIOBUHN pallOHa CTPOUTENIBCTBA, PACTIONOXKEHUS
Y BUJA KOHCTPYKIIUH.

7.2.5 B moA3eMHBIX 9acTSIX COOPYKEHUS, HE TTOABEPTAIOIINXCS DJICKTPUICCKOM
U XUMHYECKOW  KOPPO3HWH, CJIEAyeT TMPUMEHITh OETOH MapKuh IO
BOJIOHEMTPOHUIIaeMOCTU HEe HIpKe W6. OcTanbHbIE 3JIEMEHTBI K YaCTU KOHCTPYKIUH,
B TOM 4HCIIe OCTOHHUPYEMBIE CTHIKA JKEJIe300€TOHHBIX TPYO M BOJOOTBOHBIX
COOPY’KEHUH, CJIeTyeT MPOCKTUPOBATH U3 OETOHA MapKH 1O BOJIOHEITPOHUIIAEMOCTH
He HuKe WS.

7.2.6 B snmeMeHTax KOHCTPYKIIMH, MpeAHA3HAYEHHBIX IS JKCIUTyaTallud B
arpeCCUBHBIX CpeJax, BKJIOYas BO3JCHCTBHE arpecCHUBHBIX TPYHTOBBIX BOJI,
MOPCKOT'0 KJMMarta, CJIeIyeT MPUMEHSITh OETOHBI, O0JaJalolIie CTOMKOCTBhIO B
cootBercTBUM ¢ TpeboBanusimu CII 28.13330 mo cocraBy, Kiaccy MNPOYHOCTH,
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MOPO30CTONKOCTH, BOJOHENPOHUIIAEMOCTH, MUHUMAJILHOMY 3aIlIUTHOMY CJIOI0, C
Y4ETOM CPOKa 3KCIUTyaTallly MPOEKTUPYEMBIX KOHCTPYKLIUM.

7.2.7 Jene300eTOHHBIE CBalHBIC JJIEMEHTHI KOHCTPYKIIUH, TOCTOSHHO
HaXOJAIIMECS B TOJIIE BEUHOMEP3JIBIX WIM HEMEP3JIBIX TPYHTOB (HUKE MOJIOBUHBI
rITyOUHBI TPOMEP3aHusl), JOIMYCKAETCs U3TOTOBIAThH U3 OETOHA Kilacca He Hibke B25
Opyd MapKe [0 BOJOHENPOHULIAEMOCTH He Hmwke W4 U HEHOpMHUpPYEeMOM
MOPO30CTOMKOCTH.

7.2.8 lna cBaiiHbIX (DyHAAaMEHTOB B Mpeneiax 30HBI MEPEMEHHOTO YpPOBHS
Bozbl (cormacHo CIT 35.13330) pekoMeHayeTcsi UCIOJIb30BaTh OETOH Kilacca He
Hmwke B35 mpu Mapkax 1o BOJOHENPOHUIIAEMOCTH He Hmwke W6 u 1o
Mopo3octoitkoctd He Hmwke F300. [Ins oMOHOIMYMBAHUS CTHIKOB COOPHBIX
AJIEMEHTOB CJIeAyeT HCIOIb30BaTh OeToH kiacca B35 ¢ xapakrepucTukoil 1o
Mopo3socTtoiikoctr F300.

7.29 Jlng xene300€TOHHBIX KOHCTPYKIHMH 0€3  MpeaBapuTeSIbHOTO
HaIpsDKEHUs apMaTypbl B KadyeCTBE YCTAaHABIMBAEMOW IO pacyeTy apMaTypbl
CIIEyeT MPEUMYIIECTBEHHO IPUMEHATh apMaTypy MEPUOAUYECKOr0o Mpopuis
xiaccoB A400, A500 u A600, a Takxe apmarypy kitaccoB B500 u Bp500 B cBapHbIX
ceTkax M Kapkacax. [Ipm 0OOCHOBaHMM 3KOHOMHYECKOW LEIECOOOPA3HOCTH
JIOIYCKaeTCsl IPUMEHSTh apMaTypy 00Jiee BEICOKUX KJIacCOB.

7.2.10 Jlyjst momepeYHoro W KOCBEHHOTO apMHUPOBAHHS CIEIYyeT MPUMEHSTH
MPEMMYIIECTBEHHO TJIAJIKyI0 apmaTypy kinacca A240 u3 cramu mapok Ct3cn u
Crt3nc (c kaTeropusiMu HOpMHUpPYEeMBbIX Tokazarened He Huxke 2 mo 'OCT 535), a
Tak)Ke apMaTypy nepuojuieckoro npodus kiaccoB A400, AS00, B500 u Bp500.

7.2.11 ]JIns mpenBapuTeIbHO HANPSHDKEHHBIX KEJIE€300€TOHHBIX KOHCTPYKITUH
CJeAyeT NpeayCMaTpUBATh B KAUECTBE:!

- HaIIpsAraeMou apMarTyphl:

- TOPAYEKATAHYI0O U TEPMOMEXAHUYECKH YNPOUYHEHHYIO MEPUOIUYECKOTO
npoduiisa knaccoB A600, A800 u A1000;

- X0JIOAHOACHOPMUPOBAHHYIO TEPUOAUYECKOr0 MNpOoduiIs KIacCOB OT
Bp1200 no Bp1600;

- kaHatHyto 7-tipoBosiounyto (K7) knaccos K1400, K1500, K1600, K1700;

- HEHANpsraeMou apMaTyphl:

- TOPSIYEKATAHYIO TIaJKyHo Kiacca A240;

- ropsueKaTaHylo, TEPMOMEXaHUYECKHU YIPOUYHEHHYIO u
X0JIOTHOIe(hOPMHUPOBAHHYIO Tepuoandeckoro mpoduins kimaccoB A400, A500,
A600, B500 u Bp500.

7.2.12 TTpu BeIOOpE BUJIa M MAPOK CTaJIH JIJIsl apMaTypPhl, yCTAHABIMBAEMOM 110
pacydery, a TakKe MPOKATHBIX CTAJICH IS 3aKJIaHBIX JETalIeH CIeTyeT yUUThIBATh
TEeMITepaTypHBIE YCIOBHSI SKCIUTyaTaIlii KOHCTPYKIIUN U XapaKTep WX HArPyKEHUS.

7.213 B KOHCTPYKIMAX, OJKCIUIyaTUPYeMbIX TIpPH CTaTUdeckoud (u
KBa3UCTATUYECKOM) Harpy3Ke MpH pacueTHOM Temneparype Bo3ayxa Munyc 40 °C u
BbIIlIE, MOXET ObITh NPHUMEHEHA apMaTypa BCEX KJIAcCOB, 3a HCKIIOUYEHUEM
apmarypsl knacca A400 u3 cranmm mapku 351'C, kmacca A240 u3 cranmm Mapku
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Cr13Kn, NpuMEeHEHNE KOTOPBIX JOMYCKAeTCs PU PaCUETHOW TEMIIEpAType BO3AyXa
mMunyc 30 °C u BbILIE.

7.2.14 Tlpu pacueTHOM TemmepaType Bo3ayxa Hibke MuHyc 55 °C ciemyet
ucrnoias3oBaTh apmatypy kiaccoB Ac5S00C u A600 u3 crtanu mapku 20[ 2CDOBA.

7.3 CrajibHbIe KOHCTPYKIUH

7.3.1 Bogpompomnyckubie TpyObl U3 CTaldbHBIX KOHCTPYKLUHUNH HEOOXOIUMO
MPOCKTUPOBAaTh C ydeToM TpeboBanmii mnpmiokenus B CII 16.13330.2017.
Marepuansl i1 COCIMHEHWM CTaJbHBIX KOHCTPYKUMW JOJKHBI OTBEYaTh
TpeboBanusm npunoxkenus I' CIT 16.13330.2017.

7.3.2 JlomyckaeTcsi IPUMEHATh B KAaYECTBE BOJOIMPOIYCKHBIX COOPYXKEHHIA
CTaJlbHble TPyObl HE(TErasoBOoro copTraMeHTa (IUaMeTpoM He MeHee 1,42 M),
yIOBIIETBOPSIOIIME TPEOOBAHUSIM HACTOAIIETO CBOJIA TIPABUII.

7.3.3 17151 U3roTOBJICHUSI METAIUTMYECKUX TOQPUPOBAHHBIX TPYO U3 COOPHBIX
JUCTOBBIX JJIEMEHTOB M CHUPAIbHOBUTHIX TOMPUPOBAHHBIX TPYO cCiemyer
MPUMEHATh MAPKH CTAJIM, COOTBETCTBYIOLIUE MO XJIAJOCTOUKOCTH KIMMATHYECKUM
YCJIOBUSIM MX MPUMEHEHUS.

7.34 Jlna MeTalnuM4eckux TO(QPUPOBAHHBIX TpPyO KIMMAaTHYECKOTO
ucnonHeHus Y no 'OCT 15150 pekomenayeTcss NpUMEHATH YIIIEPOAUCTHIE CTAIIN
Mapku BCt3cnd mo ['OCT 380, cramp mapku 15cm mo I'OCT 1577, a nmns
METaJUIMYECKUX ropUPOBAHHBIX TPYO KimMatrueckoro ucnosnenust XJI no 'OCT
15150, mpumeHsieMbIX B pailOHaxX € pacyeTHOM MHHUMAJIbHOW TEMIEPATypOil
Bo3ayxa HUke MuHyc 40 °C, — u3 cranu mapku 09121 mo I'OCT 19281 u cranum
Mapok C345, C345]1 no I'OCT 27772 win Apyrux Mapok Mo AaHHBIM CTaHJIapTam,
00ecCIeynBaMMX HEOOXOUMBIN KJIacC MPOYHOCTH [JISl PA3IMYHON TOJIIMHBI
MpoKara.

7.3.5 Ilpu nmocraBke rohpUpPOBAHHBIX AJIEMEHTOB 3aPYOEKHBIX U3TOTOBUTENICH
KOKJas MapTus TOMJICKUT TPOLEIype OIEHKH COOTBETCTBUS TPEOOBAHUSIM
HOPMATHUBHBIX JIOKYMEHTOB B TMOPSAKE, YCTAHOBJICHHOM JCHCTBYIOIIUM
3aKOHOJIaTeNbCTBOM Poccuiickoit denepanni.

7.3.6 JlomyckaeTcs mpu COOTBETCTBYIOIIEM OOOCHOBAHUM U COTJIACOBaHUU B
YCTAaHOBJICHHOM TIOPAJIKE MPUMEHEHUE CTalled JApYruX MapoK, HMEIOMIMX
ITOKA3aTEeIH 10 XJIAMOCTOMKOCTH U POYHOCTH HE XYXKe cTany Mapku 15cr.

7.3.7 TodpupoBaHHble IUCTHI W3 cTajed kiacca npoyHoctu g0 (345
BKJIIOYUTENIBHO MPHU TOJIIUHE A0 8 MM BKJIFOYUTEIBHO JOMYCKAETCSI U3TOTOBIATH
XOJIOJHOM IITaMIOBKOU (MPOKATKOM ).

7.3.8 Jliis coopykeHuil B paiioHax ¢ pac4eTHON MHUHUMAJIbHOW TeMIepaTypoi
Bo3nyxa Beime MuHYC 40 °C OONTHI, Tallkk W MIAWOBI CIEIyeT WU3TOTOBISTH U3
craneir mapok 20, 30 u 35 mo 'OCT 1050; momyckaeTcsi U3TOTOBJICHHE A0 13
ctanu mapku Ct3 o ['OCT 380.

7.3.9 Jlns Metamnuueckux TO(PUPOBAHHBIX TPYO, HKCILUTyaTHPYEMBIX B
pailoHax ¢ pacyeTHON MUHUMAJIbHOM TeMIiepaTypou Bo3ayxa Huxke munyc 40 °C,
ooaThl crienyeT npumeHaTh u3 ctaieit 35X u 38XA mo ['OCT 1050, TOCT 4543;
JoMycKaeTcsl mpuMeHeHue 60aToB u3 craieit mapok 20, 30 u 35 mo 'OCT 1050.
Pa3zmepst 60nToB npunumarot o 'OCT 7798.
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7.3.10 bonthl, raiiku U maiodbl Aj1s1 COOPKHU BOJOMPOMYCKHBIX COOPYKEHHIM
JIOJIKHBI TIOCTABIISATHCSI KOMIUIEKTHO BMECTE C TOQPUPOBAHHBIMU HJIEMEHTAMHU.

7.3.11 OcHOBHOE pacueTHOE CONpPOTUBIIEHHWE Ro IMpH NEHCTBUM OCEBBIX CHII
IPUHKUMAIOT: JUIst cTanmd Mapku 15cm — 1900 kre/em?, mapku 091°2]] — 2400 kre/cm?.
PacyetHoe compoTuBieHue Jjisi OOJTOBBIX COCAMHEHWN MPUHUMAIOT: Ha CMSTHE
KPOMOK CTBIKOBBIX COEIMHEHHMH 11 cTaau Mapku 15c¢m — 3300 kre/cm?, amis cranm
mapku 09121 — 4200 krc/cm?; Ha cpe3 6oTa HOPMAIBHOM TOYHOCTH Kiacca 4.6, 5.6
u 8.8 —1300, 1500 u 2500 krc/cM? COOTBETCTBEHHO.

7.3.12 banpaxHble COEIUHEHUS IS TOGPUPOBAHHBIX CIHUPATBHOBUTHIX
BOJIOTIPOMYCKHBIX TPYO AMaMeTpoM (MaKCUMalIbHBIM pa3MepOM OTBEPCTHS) 10 3 M
PEKOMEHJIyeTCsl  M3TOTOBJIATH W3 JIMCTOBOIO MpPOKAaTa  YIJIEPOAUCTOM H
HU3KOYTJIEPOAUCTON rOpSYEOIIMHKOBAHHOM CTaIM KJlacca MPOYHOCTH HE HUXKeE 245
o 'OCT 14918, 'OCT P 52246 c nonumepubiM nokpsitTuem o I'OCT 34180, nu6o
Y3 CTAJIBHOTO JIUCTOBOI'O MIPOKATA YIIEPOAUCTON IMOIYCHOKOWHOU M CIIOKOMHOU
ctanu kateropun 5 nmo 'OCT 14637, TOCT 16523, nubo mpokaTta CTajau HE HUXKE
C245 1o I'OCT 27772 ¢ UMHKOBBIM U APYTUMH BUIAMH NOKPBITHS (QITFOMUHUEBBIM,
[UHKAJTIOMUHUEBBIM U IPYTUMHU ).

7.3.13 baHpaxHble COEIMHEHHS ISl TOQPUPOBAHHBIX CIHUPATBHOBUTBIX
BOJIONIPOITYCKHBIX TPYO JuaMeTpoM (MakCUMAJIbHBIM pa3MEpOM OTBEPCTHS) 3 M U
0osee PEKOMEHIYeTCsl M3TOTOBJATh M3 JIMCTOBOTO MpOKaTa YIJIEpOAUCTOU U
HU3KOYIJIEPOAUCTON TOPSYEOLMHKOBAHHOM KAaYECTBEHHOM KOHCTPYKIIMOHHOMN
CTaJM JJIsl CTPOUTENLCTBA Kilacca MpodyHocTH He Hike 245 mo 'OCT P 52246 ¢
nosiuMmepHbIM nokpeiTHeM 1o 'OCT 34180, 11060 U3 cTaabHOTO JTUCTOBOTO MpPOKaTa
YIJIEPOAUCTON M HU3KOYTIIEPOAUCTON KAaU€CTBEHHONM KOHCTPYKIIMOHHOW CTaJH 110
I'OCT 1577, TOCT 19281, I'OCT 27772 nnu TOHKOIUCTOBOTO MTPOKaTa KaTEropuu
5 mo I'OCT 16523 ¢ UMHKOBBIM WM JPYTUMU BHJIaMU 3aIIUTHOTO TOKPBITUS
(aTFOMUHUEBBIM, [WHKATIOMUHUEBBIM H JPYTUMH). BONTBHI, NpuUMEHseMbie B
coeauHeHuax, n3rotoistoT mo 'OCT 7798 nau 'OCT P MCO 4017, mmuiabku —
no ['OCT 22032, knaccoB npounoctu He Hike 4.6; raiiku — o [OCT 1SO 8673
umu 'OCT ISO 4032, knaccoB nmpouyHOocTH He Hike 5; maiobl — mo 'OCT 11371.
[Ipu cpenHeil TeMneparype HapyKHOTO BO3/lyxa HanboJee X0JI0JHON MATHIHEBKU
ot muHyc 40 °C no munyc 25 °C cienyer NpuMeHTh IIMWIBKY KJIacca TPOYHOCTH
8.8 u3 ctamm mapok 35X, 38XA no ['OCT 4543.

3amMTHBIE NOKPBHITHA U JIOTKH JJI METALINYECKUX TPYO

7.3.14 OCHOBHBIM CPEICTBOM 3aIIUTHl METALIUYECKUX TPYyO OT KOPPO3UHU
ABJISIETCA IUHKOBOE MOKPBITHE ¢ TOMMHOM ciios He MeHee 80 mkm o 'OCT 9.306,
HAaHOCUMOE Ha BHYTPEHHIOK U HAPYKHYIO IOBEPXHOCTHU 31€MEHTOB. [IoBEpXHOCTH
IIMHKOBOTO 3al[UTHOTO TOKPHITUSA TPyO HE MODKHA MMETh BHJUMBIX TPEIIWH,
3a00WH, HAIIBIBOB HAa CTHIKYEMBIX IMMOBEPXHOCTSIX U MECT, HE MOKPBITHIX ITHHKOM.
Hcnonp30BaHue 37€MEHTOB € YKa3aHHBIMU JlehekTaMu He AomyckaeTcs. JledexTs
3aIIUTHOTO MOKPBITUS YCTPAHSIIOTCSA NPEANPUITHEM-U3TOTOBUTEIIEM.

7.3.15 CpencrBa AOMONTHUTEIBHOM 3aIIMUThl METAIUTMYECKUX TPYO OT KOPPO3HUH
U aOpa3vBHOTO BO3ACIHCTBUS B3BECEHECYIIUX IOTOKOB CIIEAyeT Ha3HauaTh Ha
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OCHOBE JIaHHBIX O KOPPO3MOHHOW AaKTUBHOCTH (arpecCMBHOCTH) TIPYHTOB
OCHOBAHMSI, HACHIIIM U TIPOTEKAIOIIEN Yepe3 COOPYKEHHUE BOJIBI.

7.3.16 CreneHp KOPPO3MOHHOW AKTUBHOCTM HEIPEHUPYIOIIUX TPYHTOB
OCHOBAHMSI M HACBIIH 110 OTHOLLIEHUIO K TPyOaM CleayeT ONpelesaTh 10 BETUUHHE
YAEIBHOIO IEKTPUYECKOr0 COMPOTUBIIEHHS TPYHTA.

7.3.17 Y nenpHOE 3IEKTPUYECKOE CONPOTUBIICHUE TPYHTA HACKHIIH U3MEPSIOT B
Kapbepe, U3 KOTOPOro HaMEYEeHO OTCHINATh TPYHTOBYIO H ApPMOIPYHTOBYIO 000MMY
BOJOMPOIMYCKHOW  TpyOBl.  YJenbHOE  JJIEKTPUYECKOE  COMPOTUBIICHHE
HNOBEPXHOCTHOIO CJIOSI TPyHTa (€CIM HE MPEeAyCMOTPEHO OTCHINATh MOAYIIKY
OCHOBAHUS) M3MEPSETCA M0 OCU TPyObl B MECTaX PpAaCHOJIOKEHUS BXOJIHOTO U
BBIXOJIHOTO OTOJIOBKOB. YJIEJIbHOE 3JEKTPUUECKOE CONPOTUBJIEHHE TIPYHTA
onpexaeisitoT o 'OCT 9.602.

7.3.18 OueHKy CTENeHHM KOPPO3MOHHOM AKTMBHOCTH IMPOTEKAIOUIEH uepes
COOPY’KEHHE BOJIBI MOXHO IIPOBOJUTE HA OCHOBAHUM BeIW4YUHBI pH 1 cymmapHoOii
KOHLIEHTpAIUH CyJIb(})aTOB U XJIOPHUJIOB.

7.3.19 B paiioHax TyHApHI U JecOTyHApbl 3amaaHoi Cubupu JomycKaeTcs
INPUMEHEHUE METAUIMYECKUX TO(QPUPOBAHHBIX TPyO Ha KEJNEe3HbIX JOporax B
CpellHEearpeCCUBHBIX CPeax.

7.3.20 TpeGoBaHus K ©3MEPEHUIO BeMUINHBI pH 1 cymMMapHO KOHIICHTpAIHH
cynb(aToB M XJIOpHUIOB NpuBeacHbI B [2]. [IpuMeHeHne MeTaimmueckux Tpyo Ha
JKEJE3HbIX JOpOrax B CHJIBHOArpecCUBHBIX Cpelax HE paspelmaercsi, a B
CPEIHEarpeCCUBHBIX Cpelax [JOMYCKAaeTCsl I0 OTHAEIbHOMY COIVIACOBAHHOMY
IIPOEKTY.

7.3.21 JlomONHUTENbHbIE 3allUTHBIC TMOKPBHITHS TPyO HA aBTOMOOMJIBHBIX
Joporax M mpu ciiaboi U CpefHel arpeCCUBHOCTH Cpelbl Ha JKEJIE3HBIX Joporax
ClleyeT HaHOCUTh Ha HApYXHYIO U BHYTPEHHIOIO TMOBEPXHOCTH TpyO. BHyTpu
TpyOBl ycTpamBaeTcsi OCTOHHBIM WM ac(aabTOOCTOHHBIM JIOTOK. Y CJIOBHS
NPUMEHEHUSI JIOMOJHUTENIbHBIX 3alllUTHBIX MOKPBITHA 3aBUCAT OT CTENEHU
KOPPO3HOHHOM aKTUBHOCTHU TPYHTa U BOJIbI M PACYETHBIX TEMIIEpaTyp BO31yXa.

PacueTHOll OTpULATENBHOW TeMIEpaTypod BO3AyXa SBJSETCA CpPEIHSSA
TeMIiepaTypa HaubOosee XOJOAHBIX CYTOK. 3a PAaCUYETHYIO IOJIOKHUTEIbHYIO
TEMIIEpaTypy CJeAyeT NPUHUMATh AOCONIOTHYI0 MAaKCHUMAalbHYIO TEMIEpaTypy
Hapy>KHOTO Bo3Ayxa. OKpalluBaTh HJIEMEHTHl TPYO SIMOKCUIHBIMU SMAISIMU
JOITYCKAETCS TOJIBKO B 3aBOJICKUX YCIOBHSIX.

7.3.22 Tlpu yxnanke TpyO B HACKIMSIX OJTHOMYTHBIX YJEKTPUGUIIMPOBAHHBIX HA
MOCTOSIHHOM TOKE KEJIE3HBIX JI0POr (KpOME Pa3lesIbHBIX ITYHKTOB) KOPPO3HOHHOE
BJIMSIHUE Ha HUX OJy)XKJIaloluX TOKOB HE yuuThiBaercs. Ilpu ykmaake TpyO B
HACBIMNAX JBYXITYTHBIX, @ TaKK€ Ha PA3fesIbHbIX ITYHKTAaX OJHONYTHBIX JIMHUM,
ANIEKTPU(UIMPOBAHHBIX HAa TIOCTOSSHHOM TOKE JKEJIE3HBIX JIOpOT, CIEAyeT
yCTpauBaTh J3JEKTPOXMMHYECKYIO 3allUTy C I[IOMOIUBK) MPOTEKTOPOB B
coorBeTcTBUM ¢ ['OCT 9.602 u I'OCT 16149. VY31bl 31€KTpUUECKOr0 KOHTAKTA
MPOTEKTOPOB C TPYyOOHl TOJKHBI OBITh TIIATEIBHO W30JIMPOBAHBI OT KOHTAKTa C
rpyHTOM. [IpUMEHATH MPOTEKTOPHI HEOOXOJUMO TOJIBKO B TPYHTaX C yJEIbHbIM
AIIEKTPHUYECKUM conpoTuBieHueM 10 60 Om/M. Kpome mpoTeKTOpoB, HE3aBUCUMO
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OT CTENEHU KOPPO3UOHHOW AaKTUBHOCTH TPYHTA M BOJIbI, CIIEyeT HMCHOJb30BATh
MOJINMEPHBIE OKPHITUS HA BHYTPEHHEN U Hapy>KHOM TOBEPXHOCTSIX TPYOBI.

7.3.23 JloTku B TpyOax cieayeT ycTpauBaTh U3 COOPHBIX OETOHHBIX OJI0KOB. B
JOTKaX H3 MOHOJUTHOrO O€ToHa CcleAyeT TMpeaycMaTpuBaTh JUCIEPCHOE
apMHPOBAaHUE WJIM APMUPOBAHUE METAJUIMYECKOM ceTkoil. Ee oTrubarot Ha Topuax
TPYOBl ¥ IPUKPEIUISAIOT K JBYM-TPEM T'OJIOBKaM OOJITOB Yepe3 KaXKAble 2 M JITUHBI
TpyObl. Ha aBTOMOOHIBHBIX TOpOTax MpHU pacueTHBIX TeMIleparypax 10 Munyc 40
°C pgomyckaercs MNPUMEHEHHE [OJUMEPHBIX WM  OUTYyMHO-TIOJIMMEPHBIX
MaTepHaoB.

7.3.24 Ha aBTOMOOWIBHBIX JOpOTax JUis YCTpPOMCTBa JOTKa B TpyOax
muametrpoMm 1 u 1,25 M u B TpyOax Jt0ObIX THAaMETPOB MPU MaJOM KOJIUYECTBE
TBEP/IbIX YACTHI] B IOTOKE M MaJloii cKopocTu notoka® nomyckaercs IpuMeHeHUe
MOKPBITUS U3 TOJUMEPHBIX WJIA OUTYMHO-TIOJMMEPHBIX MaTepuajoB. TommmHa
ciosi THOKpbITHS — 2-3 MM. [lokpbITHE YCTpauBarOT HENOCPEICTBEHHO Ha
OLIMHKOBAHHOI MOBEPXHOCTH 3JIEMEHTOB.

7.3.25 Ilpu ycTpoiicTBE JTOTKOB TpyO B palioHaxX ¢ pacueTHOM TeMIlepaTypoi
Bo3nyxa HWxke MHUHYC 40 °C HEoO0XOaUMO MPUMEHATH MOJMMEPHBIM TE€PMETHK,
HaIpUMEpP Ha OCHOBE >KHUJIKOTO THOKOJIA.

Ha aBTromoOmibHbIX noporax kareropuid |1-1V mo CII 34.13330 tpyObI Ha
BOJOTOKAX MPU MAJIOM KOJMYECTBE TBEPABIX YacTHI] B MOTOKE (10 1 % mo o0bemy
U 0 2 MM TI0O pa3Mepy) U MaJlol CKOpocTH ero (10 3 M/c) momyckaercs
IPOEKTUPOBATH 0€3 yCTPOMCTBA 3aLIUTHBIX JIOTKOB, IPEyCMaTPUBasi HAHECEHUE Ha
BHYTPEHHIOIO MOBEPXHOCTh JIOTKOBOM 4YacTW TPyObl IMOJMMEPHBIX 3alllUTHBIX
ITOKPBITUH.

7.3.26 Ha »xene3nbIx qoporax TpyObl Ha BOAOTOKAX MPH HU3KOM COJIEPKAHUU
TBEPJBIX a0pa3WBHBIX YACTHI] BO B3BeceHecyieM nmotoke (10 1 % mo odvemy u a0
2 MM TI0O pa3Mmepy) M CKOPOCTH 10 2 M/C JIOMyCKAaeTcs MPOEKTUPOBaTh 0€3
YCTPOMCTBA 3alUTHBIX JIOTKOB, MpeaycMaTpUBasi HAHECEHHWE Ha BHYTPEHHIOIO
MOBEPXHOCTH JIOTKOBOM YaCTH TPYObl OJUMEPHBIX 3aIIUTHBIX MOKPBITHIMA.

7.3.27 1lpu cTpouTenbCcTBE TpPyO HA TMOCTOSHHBIX BOJAOTOKax IOJ
aBTOMOOUJIbHBIMU JIOPOTaMU CJIEAYET yCTPauBaTh JIOTOK U3 OETOHHBIX OJIOKOB WJTU
npeaycMaTpuBaTh Jpyrue Mepbl (MIPUMEHEHHWE HW3HOCOCTOMKHMX MaTepuasos,
apMUPOBAHUE U JIp.).

7.3.28 YkperuieHHe pycia U OTKOCOB Hachlli y TpyO B ciyyae OXHUAAHUA
3HAYUTENIbHBIX MPOCAOK HEOOXOAMMO BBIMIOJHATh W3 KaMEHHOW HaOpOCKH, a B
JIpYTUX Cily4yasX — JIONYCKAeTCs MPUMEHSTh IUIMTHbIE WKW pelleTyaThie
KOHCTpYKIMU. KpemieHne Ha MeNKuX Meckax ciaeAayeT IPOBOAUTh C YCTPOKWCTBOM
o0paTHOTO GUIBTPa U3 HETKAHBIX T€OTEKCTHIILHBIX MaTepUasoB.

D Tlpu xonuuecTBe TBEPBIX YacTHIl (pasMepoM o 15 MM) B oToke 10 2 % (10 00BeMyY) U TIPH CKOPOCTH
MoTOKa J10 2—3 M/c.
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7.3.29 Ilpn npUMEHEHUH METAJUTMYECKUX TO(PpUpOBaHHBIX TPYO Ha JOporax
Hke kareropud |V 1pu  COOTBETCTBYIOIIEM  TEXHHKO-3KOHOMHUYECKOM
000CHOBaHUU YKIIAJKy TPYO JOIMYyCKAETCs BHIMOJIHITH HA €CTECTBEHHOE OCHOBAHUE
0e3 yCTpoiCTBa TPYHTOBBIX MOAYIIEK WU MPOTHBOPMIBTPAIIMOHHBIX 3KPaHOB,
peaycMaTpuBas NOATOTOBKY OCHOBAHUS MOJICHIIKON C €€ TUIAHUPOBKOM, a TAKKe
0e3 HaHECEeHWs [ONOJIHUTEIbHBIX 3alUTHBIX MOKPBITUH (MJIM C HAaHECEHHEM
MOKPBITHIA O0JIETUYEHHON KOHCTPYKITMHU) U 0e3 ycTpoicTBa JOTKOB. [Ipu 3achimke
TpyOBI HEOOXO0AUMO 0OeCTIeYnBaTh KaYECTBEHHOE YIUIOTHEHHE TPYHTA PSAAOM C HEH.
TomnuuHa 3acbIKU HaJ TpyOoOil ToJKHA OBITH HEe MeHee 0,5 M.

7.4 TpeGoBaHMsi K KAMEHHBIM MaTepuaIaM

7.4.1 B kadyecTBe KaMEHHOIO Marepuaiga MOXET ObITh HCIOJIb30BaH
OPUPOAHBIA WM HMCKYCCTBEHHBIM MaTepual, oO0JaJaronuil HEeoO0X0IuMbIMU
IPOYHOCTBHIO, MOPO30CTOMKOCTBIO U BOJOCTOMKOCTBIO, MOIyYaeMblil JpoOJIeHuEM
U3BEP)KEHHBIX, OCAJOYHBIX M  MeTaMOpPHUUEeCKHX TOpHBIX Tmopoa. Ha
OTBETCTBEHHBIX COOPYKEHMSIX MPEANOYTUTEIBHO HCIOJIb30BATh KaMEHHBIE
MaTepualibl W3BEPKEHHbIX (0a3anbT, rpaHuT, auada3, AUOPUT U T. I.) U
MeTaMoppuueckux MnopoAd. [lomyckaeTcss HUCNOIb30BAHHE MECTHOTO KaMEHHOTO
MaTepHuaa ¢ COOTBETCTBYIOIIUMH XapaKTEPUCTUKAMH.

7.4.2 Tpebyemas cpedHsia IUIOTHOCTh KaMEHHOIO MaTepuaja ONpenesseTcs
UCXO/Is U3 pacueTa yCTOMYMBOCTH BCETO BOJOIPOITYCKHOTO COOPYKEHHUSI, IPU 3TOM
JUISl TIOJIBOJIHBIX YacTe€ld M 30HBI NEPEMEHHOrO YPOBHS BOJBI IUIOTHOCTH KAaMHS
npuHUMaroT He MeHee 2300 kr/m,

7.4.3 Yknanka kaMHs B TaOMOH JIOJKHA 00€CTIeYrBaTh HACKIMTHYIO TIIOTHOCTh
KaMEHHOro MaTepuana He meHee 1750 xr/m® ¢ mopucrocteio N = 0,20-0,40. IIpu
MPOCKTUPOBAHUM TaKXKE HEOOXOJMMO YYUTHIBATH BO3MOXKHOCTH YAaCTHYHOTO
CaMOYIUIOTHEHHUS MaTepuaia KOHCTPYKUMWA TOA JCHCTBHEM BEPTUKAIBHBIX
Harpy30K, JUIsi 5TOr0 00beM KaMEHHOT'O0 MaTepuaia cieAyeT yBelauuuBaTh Ha 5 %
CBEpX PacyeTHOro o0bema.

7.4.4 MuHuManIbHBIM pa3Mep KaMmHsl JIOJDKEH ObITh He MeHee 1,3 pasmepa
SAYEUKN CETKU T'aOMOHHBIX KOHCTPYKUHMU. [[7s raOMOHOB, 3KCIUTyaTUPYEMbIX B
MOABOAHBIX YCJIOBUSIX WJIM B 30HE MEPEMEHHOIO YPOBHS BOJbI, MUHUMAJbHBIN
pa3Mep KaMHsl I0JKEeH ObITh He MeHee 1,5 pazMepa siueiiku ceTkn. MakcumanbHbIN
pa3Mep KaMHsl 1711 KOpoOYaThIX U LMIMHIPUYECKUX Fra0MOHOB CIIEAyeT MIPUHUMATh
He 6omee 250 MM, a ayig MaTparHO-TIO(IYHBIX TaOMOHOB — HE OoJiee 2/3 BBICOTHI
matpara. [t raOMOHHBIX KOHCTPYKITUH, UCTIOIB3YEMBIX B YCIOBHUSX BOJHOBOTO
BO3JICUCTBUSI, 0053aT€TLHO YCTPOWCTBO OOpaTHBIX (UIBTPOB W3 HETKAHOTO
r€OCHHTETUYECKOIO0 MaTepuaia.

7.4.5 MuHuManbHBIA pa3Mep KamHSA IS QUIBTPYIOIIMX  HACHITIEH
OIPEIENSIETCS paCYETOM Ha IMPOIMYCK PACUETHOTO PACX0Aa BOJHOIO MTOTOKA.

7.4.6 TIpoyHOCTH Ha C)KaTHE KaMEHHOTO0 MaTepHayia JOJKHA COCTaBIISATH HE
MEHee: I u3BepkeHHBIX mopoa — 90 MlIla, meramopduueckux — 60 Mlla,
ocanounblx — 50 MIlla. Tlpu skcrutyaTanmm raOMOHHBIX KOHCTPYKIUH B 30HE
NEPEMEHHOT0 YPOBHS BOABI MPOYHOCTh HAa CHKATHUE JJIsI METaMOP(PHUUECKUX MOPO/T
pekomenayercs npuaumath He MeHee 90 MIla, niist ocagounsix — He meHee 75 Mlla.
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7.4.7 MoOpO30CTOMKOCTh KAMEHHBIX MAaTE€PUAJIOB I W3BEPIKEHHBIX TOPHBIX
NOpoJ NOJKHA MPpUHUMAThes He Hbke F100, 11 MeTaMoppuYecKrux U 0CaI0UHBIX
nopon — He Hrke F50. Ilpu skcrmyaTanuu KOHCTPYKIUN (COOPY:KEHUM) B 30HE
NEPEMEHHOIO  YPOBHS  BOJABI  MOPO30CTOMKOCTh  KaMEHHBIX MaTEpHAJIOB
PEKOMEHIYeTCsl NPUHUMAaTh B 3aBUCUMOCTH OT CPEJHEMECSAYHOM TeMIEepaTyphbl
HanOoJee xoyoaHoro Mecsma B roay: oT Munyc 10 °C mo munyc 20 °C — F150, aike
munyc 20 °C — F200.

7.4.8 Jlnd  KOHCTPYKIMH, MOJBEpPralomIMxcsi  BO3JACUCTBUIO  BOJIBI,
ko3 uimeHT pasmsirdyaemMoctd  (ToKa3zaTelb CHUXKEHUS MPOYHOCTH TpHU
NOTPY>KEHUH B BOJY) JOJDKEH COCTaBISTh HE HIDKE: Uil METaMOPOUYECKUX U
u3BepkeHHbIX opo — 0,9; nns ocanounsix — 0,8.

7.5 TpeGoBaHusI K TPYHTAM

7.5.1 TI'pyHTBI, HCHOJB3YEMBIE JUISI COOPYKEHUS TPYHTOBOM  WIIH
apMOTPYHTOBOM 000NMBI BOJONPONYCKHBIX TPYO, OJKHBI oOecredyuBaTh Ha
MOMEHT OKOHYaHHS CTPOUTENbCTBA WM MOCIE CTAaOMIM3allMd HOPMATUBHBIE
TpeOOBaHMs B YaCTH NMPOYHOCTH OCHOBHOM IUIOLIAAKK 3€MIISTHOTO MOJOTHA MO
MOABKHOW HAarpy3kol M YCTOMYMBOCTb OTKOCOB IIPU BO3JECUCTBUU INPUPOIHBIX
¢daktopoB. Ilpu HEBO3MOXKHOCTH OO0O€CleYuTh TpeOyeMble MPOYHOCTh U
YCTOMYMBOCTH 3€MJISTHOTO IMOJIOTHA JOJKHBI OBbITh HA3HAYEHBI COOTBETCTBYIOIINE
MEPOIPUATHS 110 €r0 YCUIICHHUIO.

7.52 [ns  CcOOpy>KEHHsS TPYHTOBOM WJIM apMOTPYHTOBOH  OOOWMBI
BOJIOIIPOITYCKHBIX TPYO CIEAyeT HUCIONb30BaTh CKaJbHbIE KPYMHOOOJIOMOUYHBIE U
1ecYaHble TPYHTBI, a P OTCYTCTBUU MX JIOCTATOYHBIX 3aI1ACOB JOIYCKAETCS MPU
TEXHUKO-9KOHOMHYECKOM OOOCHOBAaHMHU pa3palaThiBaTh M YKIIAIbIBaTh MEp3JIbIe
HIeCYaHble IPYHTHI IO TEXHOJIOTUYECKUM CXEMaM C UCIOJIb30BaHNUEM 3(PPEKTUBHBIX
METOJI0OB TEXHUUYECKOM MEIMOpaLUU TPYHTOB, OOECIIEUNBAIOIINX UX OTTaWBaHUE U
YIUIOTHEHHUE B MIPOLIECCE CTPOUTEINILCTBA.

7.5.3 Jlna 3achllOK METANIMYECKUX TOPPHUPOBAHHBIX TpPyO JOMyCKaeTcs
MPUMEHEHUE TOJIBKO MECUAHBIX U KPYMHOOOJOMOYHBIX TPYHTOB C MaKCUMAaJIbHBIM
pazMepoMm ¢ppakuuu, He npeBbiamuM 40 M.

7.5.4 1o cTeneHn NpUTrOJHOCTH MEP3JIBIX NTECYAHBIX TPYHTOB ISl COOPYKEHUS
3eMJIIHOTO TMOJIOTHA CJIEIYET Pa3inyaTh: ChIlydyeMep3ible (CyMMapHas BIaKHOCTh
1o 3 %), cyxomepaibie (3 % — 6 %), TBepaoMep3Iibie MaoBiaaxHbIe (6 % — 12 %),
TBepaoMep3ibie Biaxkubie (12 % — 22 %), TBepaoMep3Iiblie BOIOHACKIIIICHHbBIE (22
% — 25 %).

7.5.5 Cepimydyemepsible NEeCYaHble TPYHTHl MPUTOAHBI [JII COOPYKEHUS
TPYHTOBBIX W apPMOTPYHTOBBIX O0OWM BOJOIPOIYCKHBIX TpyO 0€3 orpaHUYCHHIA
(mpu obecrieuenuu TpeboBanuit 7.5.1). Cyxomeps3nbie TPYHTHI MPUMEHSIOT JIsI
COOPY>KEHUI TPYHTOBBIX U ApMOTPYHTOBBIX 00OMM MO TEXHOJIOTHUECKUM CXEMaM C
NOCJIOMHBIM MX YIJOTHEHHWEM pelIeTYaThIMU WM BHOPALIMOHHOTO JEHCTBUS
KaTKaMU J10 HOPMUPYEMOM TNIOTHOCTH C YYETOM PACUETHOM OCaJIKU A0 YINIOTHEHUS
IIPU OTTAaUBAHMH.
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7.5.6 TBepaomep3iibie Mecuanblie IPYHTHI ¢ CYMMapHO# BIIaKHOCTHIO 710 12 %
UCIONB3YIOT B KOHCTPYKIMSIX apMOTPYHTOBBIX 000WM C  00s3aTENIbHBIM
yCTPOMCTBOM OOpaTHBIX (PUIBTPOB.

7.5.7 Hcnonp30BaHuE TBEPAOMEP3JBIX IECYAHBIX TPYHTOB C CYMMAapHOW
BJIQXKHOCTBIO OT 12 % 10 25 % gomyckaeTcst 1i1s1 COOpY>KEHUs SKCTIEPUMEHTAIbHBIX
KOHCTPYKIMH TPYHTOBBIX W apMOIPYHTOBBIX OOOWM IO OAHO- M JBYX3TaIHBIM
TEXHOJIOTHYECKUM CXE€MaM, BKJIIOYAIONIMM MpU ABYXATAllHOM TEXHOJOTHUH
3aroTOBKY TBEPIOMEP3JIOTO TPyHTa B OypThI, €0 MOJHOE OTTaWBaHUE U YKIAIKY
OTTAsIBIIETO IPYHTA B TE€JIO TPYHTOBOM 0OOMMBI C YINIOTHEHUEM B TaJIOM COCTOSIHUU
B TIPOLIECCE CTPOUTENBCTBA, a IMPU OJHOITAIIHOM TEXHOJIOTUH — YKIAIKY
TBEPIOMEP3JIBIX TPYHTOB 3UMOM HEMOCPEACTBEHHO B HACBINM B M€OTEKCTHIIBHBIX
o0oiimax.

7.5.8 JIbIOHACBIIEHHBIE MEp3JIbIE TPYHTBl M JIBAOTPYHTOBYIO Maccy
YKJIaJIbIBaTh B TPYHTOBBIE U apMOTPYHTOBBIE 0OONMBI BOJONPOMYCKHBIX TPYyO He
nonyckaercs. JIbJOHACBIIIEHHBIE IIECYAHBIE TPYHTBI C CYMMAapPHOM BIIAXKHOCTBIO 25
% — 38 % MOKHO UCTIONB30BATh TOJBKO JJISl 3aTOTOBKU TAJOr0 TPYHTA B Kapbepax.
3aroToBJIEHHBIN B OypThI TPYHT CJIEAYET UCIOIb30BATh B KOHCTPYKIIUSAX HACHIIIEH B
TaJIOM COCTOSIHUU MPHU BJIAXKHOCTH, OJU3KOM K ONITUMAJIBHOM.

7.5.9 TopdsHble TPyHTHl HCHOJIB3YIOT B KOHCTPYKLUHMSX TPYHTOBBIX U
apMOTPYHTOBBIX 000MM B Ka4eCTBE TEIUIOBBIX AMOPTU3AaTOPOB U JHOJOB, a TAKKE
JUISl YKPEIUIEHUSI OTKOCOB B CMECH C IIECUAHBIM U CYTIECUYaHbIM I'PYHTAMHU.

7.5.10 [Inst pyHTOBBIX U apMOTPYHTOBBIX O0OWM CJe1yeT MPUMEHATh TPYHTHI
c 3acosieHHOCThI0 He Oonee 0,3 % c yuderom TpeboBanuit CIT 28.13330. Ilpu
HEOOXOMMOCTH MPUMEHEHUSI TPYHTOB ¢ Ooubliei 3acosieHHOCThIO (10 0,5 %)
CJIElyEeT MPeyCMaTPUBaTh JIOIIOJHATEIBHBIE MEPOIIPUATHS.

7.6 I'eocuHTEeTHYECKIE MATEPHAJIBI

7.6.1 [IIpouyHocTp TpPU PpACTHKEHUU U  OTHOCHUTEIBHOE  Y/JIMHEHUE
I€OCUHTETUYECKUX MATEepUajoB MPU MaKCUMaJIbHOM HAarpy3ke ONpEeNeisioT B
coorBercTBuM ¢ ['OCT P 55030. [l Bcex BUAOB T€OCHHTETUYECKUX MATEPUAIIOB
Ha MPOYHOCTh U OTHOCUTENBHOE YAJMHEHHWE MOTYT BIUSTH Takue (PaKTOpbl, Kak
TeMreparypa, BenuunHa PH, ynerpaduosieroBoe usznydeHue u ap. B 3aBucumoctu
OT TIOJIYYEHHBIX JAHHBIX 10 pe3yJbTaTaM HCHBITAHUN Ha pacTsHKEHHUE
I€OCUHTETUYECKHE MaTepualibl MOTYT pa3fessThCs IO KiaccaM IPOYHOCTH,
OTIPEAETSIOUIM 00JIaCTh UX TPUMEHEHUS.

7.6.2 OmnpeneneHue MEXaHMYECKUX XapaKTEPUCTUK IMPU MPOJABIMBAHHUU
00pa3I0B T€OCUHTETUYECKUX MaTepUajoB HCHOJIb3yeTCs MpU BbIOOpE Marepuana
JUIS pa3/iesIeHus CJI0€B TPYHTA, apMUPOBAHUS TPYHTOB, TUAPOU30Isuuuy U ap. Ecin
[0 YCJOBMSM 3KCIUTyaTallUd T€OCHHTETHYECKHI Marepuang Ha CTPOMUTEIbHOU
IUIOIIAJKE MOJBEPracTCs MEXaHMYECKUM BO3JACHCTBHUSM HA IPOJABIMBAHUE, TO
JaHHasl XapakTepUCTHKa JOJDKHa ObITh ompeaeneHa. B 3aBucumoctu OT
MOJIYYCHHBIX JaHHBIX MPU HUCHBITAHUM Ha NPOJABIMBAHUE TE€OCHHTETHUECKHE
MaTepHuabl pa3AeisiioT MO KiiaccaM, ONpeesomUM 00J1acTh UX TPUMEHEHUSI.

7.6.3 T'eocuHTETMYECKME MATEpPHAIBI B 3aBUCHMOCTH OT YCJIOBUU HX
NPUMEHEHUS JOJKHBI OTBEYaTh TPEOOBAHMIM: yIapHON MPOYHOCTHU, MOJI3YUECTH,
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CTOMKOCTH K BO3JEHCTBHUIO MEXaHUYECKUX MOBPEXKIECHUW, MPOYHOCTU IIBOB H
COEJIMHEHUI 3JIEMEHTOB CTPYKTYpPbI MaTepHalia, BOJONPOHULIAEMOCTH, CTOMKOCTH K
yIbTPapUOIECTOBOMY H3ITYyYEHHUIO, MOPO30CTOMKOCTH, CTOMKOCTH K BO3JIEHCTBHUIO
arpecCUBHBIX CPEJl U MUKPOOPTaHU3MOB.

7.6.4 D dexTuBHBIN pazMep NOp FTeOCUHTETHUECKUX MaTEPHATIOB OTPECIIAIOT
no 'OCT P 53238. Ilpu pa3MemieHun reOCUHTETHYECKUX MAaTEPHAIOB CIEAYET
peyCcMaTpUBaTh X 3alIUTY OT YIbTPapUOIECTOBOIO U3TyUCHUS.

7.6.5 YCTOHYMBOCTHP TEOCHHTETUYECKUX MATEPHATIOB K BO3JICHCTBUIO
arpeccuBHbIX cpen onpexaemsitor B coorBerctBun ¢ ['OCT P 55035.
Mop030CTOMKOCTh TEOCUHTETUYECKUX MAaTepUaIOB OMPEEISIOT B COOTBETCTBUU C
['OCT P 55032.

7.6.6 Bpi6op x03(PUIIMEHTOB 3armacoB ISl OMPEACIICHHUS JOJITOBPEMEHHOM
OPOYHOCTH Marepuaja TMpPOBOJAAT B COOTBETCTBUM C HCXOAHBIM ChIPbEM
OPUMEHAEMOIO0  T€OCHMHTETMYECKOro  MaTepuana, (yHKUUEH,  yCIOBUSMHU
NPUMEHEHUSI W CPOKOM  CIYXKOBl  3JE€MEHTOB  KOHCTPYKLMH  CHCTEMBI
BOJOIPOIYCKHOTO WJIM BOJOOTBOAHOrO coopykeHHs. Cpok Cily>KObI 3J€MEHTOB
BOJOIPOIYCKHOTO WJIM BOJOOTBOJHOIO COOPYKEHHSI YCTaHABIMBAETCA 3aKa3YMKOM
B 3a/IaHUH HA POEKTUPOBAHUE.

8 KoncrpyupoBanue BOJIONPONYCKHBIX TPYO U CHCTEM BOI00TBO/AA

8.1 Ilpu mpoeKTHUpOBaHUU HEOOXOJUMO YUYUTHIBATH MPOCTPAHCTBEHHYIO H
BPEMCHHYIO H3MEHYHBOCTH (PH3UKO-MEXaHUYECKHX CBOWCTB IPYHTOB B Ipenesax
MOJICTUJIAIONIECH M MPUMBIKAIONIEH K BOJOMPOMYCKHON TpyOe yacTeil rpyHTOBOTO
MaccuBa.

B ornuume OT peruoHOB ¢ CE30HHBIM TIPOMEpP3aHUEM TPYHTOB
BOJIOTIPOITYCKHBIE TPYOBI U CHCTEMBI BOJOOTBOJA JOJKHBI OBITh PACCUUTAHBI HA
JIBA KPUTUYECKUX COCTOSHUS — TMIaBOJOK, KOTOPBIM MOXKET MEXaHHUYECKU
pa3pymuTh TPyOy, ¥ MEKCHHBIC BOJIbI, KOTOPHIE OKAa3bIBAIOT CYIIECTBECHHOE
TEIJTIOBOE BO3JICHCTBHE HA MEP3JIOTY.

CHero3aHoChl OKa3bIBAIOT HE TOJBKO MEXaHMYECKOE, HO W TEIIOBOE
BO3JICHCTBHE, MIOATOMY CHETO3alIUTHBIE 3a00Phl M IPYTUE COOPYKEHUS TOTKHBI
OBITH PACCUYMTAHBI C YUETOM MX TEIJIOBOTO BIIUSIHUS HA TPYHTHI OCHOBAHUS.

Jlns  ydeTa yKa3aHHBIX BBIIIE OCOOCHHOCTEHW CJEAYeT WCIO0JIb30BaTh
TEXHUYECKHUE PEIICHUS, TPUBEICHHBIC B MPUIIOKEHUH B.

8.2 MHOTroo4YKkoBbIe TPYOBl JAOIMYCKAETCs MPOECKTHUPOBATh C PACIOIIOKEHUEM
OUYKOB B Pa3HBIX YPOBHSX, pa3Melas OJIHy U3 HUX B YPOBHE pycja BOJOTOKa, a
OCTaJIbHBIE — HA OTMETKE BBIIIIE YPOBHS MEKEHHBIX BOJI.

8.3 TpyOsl ciieyeT MpOeKTUPOBATH C BOBMOXXHO MUHUMAJIBHBIM YCTPONCTBOM
KOTJIOBAaHOB, TPUEMHBIX KOJOJIIEB, TITyOOKHX OCETOHHBIX, >KEIE300€TOHHBIX U
JIPYTUX DSKPAaHOB, Pa3IUYHBIX BPE30B B MEP3JIbIX TPYHTax, MpeaycMaTpuBas
MOJITOTOBKY OCHOBAHUS MOJCHINKON C €€ INIaHUPOBKOM.

8.4 IIpoekTpoBanue TPyO B MyYUHUCTHIX TPYHTaX HEOOXOAUMO BBITIOJIHATH C
y4eTOM pacyeTa Ha BO3CHCTBUE BEPTUKAIBHBIX U TOPU30HTAIBHBIX CHIJI MOPO3HOTO
IyYeHHUsI, KacaTeIbHBIX K OOKOBOW MTOBEPXHOCTH YaCTEH TPYOBI, PACIIOJIOKCHHBIX B
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npejesax AesaTesbHoro cinosi, Hag BI'BM. Pacuers! BBINIOJIHSIOT B COOTBETCTBUM C
tpeboBanmsimu CI125.13330. 111 yMEHBIIICHHS STOTO BO3ACHCTBUS U 00ECTICUEHUS
YCTOMYMBOCTU TPYO ClleyeT IMpeaycMaTpuBaTh KOHCTPYKTHUBHBIE MEPONPUSATHUSA,
HaIpUMep NpUaaHue HAKIOHA OOKOBBIM MOBEPXHOCTSAM TPYOBI, HAXOALIMUMCS HaJl
BI'BM, ¢yHnaMeHTaM TOJ OTKOCHBIMH KpPBUIbSIMH M TEPBBIMH CEKIUSMU
OT0JIOBKOB C MPOTHUBONMYYUHHBIMU AHKEPHBIMHU BBICTYIaMU, 3aCBINKY KOTJIOBAHOB
IIECYAHO-IIEOCHOYHOH CMEChI0 C TIIATCIIBHBIM MOCIoiHBIM (o 10-15 cm)
YIUIOTHEHUEM.

Jns  TpyG B TXKEIBIX MEP3JIOTHO-TPYHTOBBIX  yClOBHSIX  (00J0Ta,
CWIbHOIYYMHHUCTBhIE TPYHTHI, BEUHAs MEp3JIOTa) CIEAyeT MpeaycMaTpuBaTh
MEpOTIPUATHS, HANpaBJIECHHbIE HA TOBBIIICHUE PEMOHTONPUTOJHOCTH U
npUCcHocoOieHne TpyObl K €€ HOPMaJIbHOW OKCIUTyaTalldd TpU HAITUYUH
nedopManuii 3BEHEB U OTOJIOBKOB OT BO3ACHCTBHSI MOPO3HOT'O ITyYEHUsI TPYHTOB U
Jierpajalii BEYHONW MEP3JIOThI, a TakKe OT Jedopmaiiuil MpUIeralonx y4acTKOB
HACBIIH.

8.5 Ha BomoTokax, ocHOBaHME KOTOPBHIX B MpeiesiaX TBOMHOW MOITHOCTH
CE30HHOOTTAaMBAIOUIEr0  CJOSI MPEACTABICHO HENPOCAJ0YHBIMH TPYHTaMH,
JIOMYCKaeTCsl IPOEKTUPOBaTh OechyHAaMEHTHBIE TPYOBI.

8.6 Ha BogoTOKax, XapakTepU3YIOUIUXCS HATUYUEM CJIO0S MPOCATOYHBIX TIPU
OTTaWBaHUU TPYHTOB MOIIHOCTBIO HE OoJiee 2 M, IPEANOYTEHHE CIEIYET OT/1aBaTh
O6ecyHIaMeHTHBIM TpyOaM min Tpydam ¢ pyHIaMEHTaMU MEJIKOTO 3aJI0KEHUSI TIPU
YCIIOBUM, YTO CyMMapHas BEJIMYMHA OCAJKH TPYHTOB OCHOBAaHUS MOXET OBITH
yu4T€Ha NpPU HA3HAYEHUU CTPOUTENBHOrO mnoabema. IIpu HEBO3MOXKHOCTH
BBITIOJTHEHHUS 3TOTO YCJIOBHS MPEAYCMATPUBAIOT MOJHYIO WM YaCTUYHYIO 3aMEHY
c1aboro rpyHTa rpyHTOBOM MOAYIIKOM 13 IICOCHOYHBIX, TPABUMHBIX WJIA TPABHIHO-
MeCcYaHbIX MaTEPHAJIOB, UMEIOIIUX ONTUMAILHYIO WM OJU3KYIO K HEeW BIIAKHOCTbD.

8.7 Ha BomoTOKax, XapaKTepU3YIOIUXCA HAJIMYUEM B OCHOBAaHUU CJIOS
CWJIBHOINPOCAIOYHBIX M TPOCATOYHBIX TPYHTOB MOIIHOCTBIO Oosiee 2 M,
peaycMaTpuBalOT cBaitHble (yHAaMeHThl. [IpuMeHeHne MacCHUBHBIX OETOHHBIX
byHIaMeHTOB TpyO JOMYCKAaeTCsl TOJIBKO MPH OTCYTCTBUHU MOJPYCIOBOTO CTOKA U
IIPU COOTBETCTBYIOLIEM TEXHUKO-3KOHOMHYECKOM OOOCHOBAHUHU.

8.8 MunumanbHyI0 T1yOuHY 3aj0KeHusl QyHIaMEHTOB ClIeyeT Ha3HA4YaTh B
3aBUCUMOCTH OT PacyeTHOW TIyOMHBI CE30HHOTO OTTauBaHUSI TPYHTOB OCHOBAHUS
H,, ux cBoiicts (o CII 35.13330) u Tuna ¢pyHnameHnra:

- cBaiiHoro — Hy, + 2 M, HO He MeHee 3 M;

- MaccuBHOTO OetoHHOrO — H,,, HO HEe Menee 1,5 m:

H, = H% my Ky, (8.1)
rae HY. — HopmaTuBHas rTyOMHA CE30HHOTO OTTaUBAHUS TPYHTA, M;

M; — K03 GUIUEHT TETUIOBOTO BIUSHUS KOHCTPYKIIMA Ha TPYHT OCHOBaHWSI,
NpUHUMAaEMbIl 11 ¢yHIaMeHTa: maccuBHOTO Oertonnoro — 0,8;
CBalHOTO, C TUIMTOM Ha MOBEpXHOCTH rpyHTa — 1,0;

Kw — monpaBouHbIil KO3)PHUIIMEHT K HOPMATUBHOM TITyOMHE OTTaUBaHUS TPYHTA
IIPU €r0 €CTECTBEHHOM BIAKHOCTH.
8.9 Jlns yMeHbIIeHUs TOJIIMHBI TPYHTOBOW MOAYIIKH MPEIyCMAaTPUBAIOT B
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OCHOBaHMWM Teruionsoympyromue ciou. [IJpy MMI' ocHOBaHUH, UCIIOJIB3YEMBIX B
OTTasBIIIEM COCTOSIHUW, HECYIas CIIOCOOHOCTh KOTOPBIX HHUXKE PACUCTHOTO
JABJICHUS TIO]T TIOJIOMIBOM (hyHAaAMEHTa TPYOHbI, CISAyeT MpeIycMaTpUBaTh CBAHBIC
wi cronbouareie (pyHmameHTsl. [Ipm 3TOM mMmojomBa pOCTBEpPKAa MODKHA OBITh
3aJI0’)KeHA Ha TOM K€ YPOBHE, KaK MpH (PyHIaMEHTax Ha €CTECTBEHHOM OCHOBAHUMU.

8.10 TpyOsI ciemyeT MPOEKTUPOBATH C BXOIHBIMHU U BEIXOTHBIMH OTOJIOBKAMHU.
[Tpy HU3KHUX HACHIIAX MOTYT OBITH MIPEAYCMOTPEHBI MHOTOOYKOBBIE O€3HATIOPHBIC
TpyObl 0€3 BBIXOJHBIX OTOJIOBKOB. MeTtammdeckue To(pUPOBaHHBIE TPYOBI
JIOMYCKaeTCsl TPOEKTHPOBaTh 0€3 YCTPOWCTBA OrOJIOBKOB TMpHU COOIIOJACHUU
tpeboBanuii CII 35.13330. B ocrampHbIX chydasx cJleAyeT MpPUMEHSTh
BOPOTHUKOBBIE OTOJIOBKHU, & IIPU HEOOXOJUMOCTH — MOPTAJIbHBIE U PACTPyOHBIE C
HeOobIMM 3arayosienuemM (He 6osee 0,4—0,5 M) B TpyHTBI OCHOBAHUS.

8.11 Ha BomoTOKax, OCHOBaHHME KOTOPBIX B Mpejenax JBOWHON MOIIHOCTH
CE30HHOOTTAMBAIOIIETO CJI0S CI0KEHO HEMPOCAAOYHBIMU TPYHTAMH, KOHCTPYKIIUH
YKPEIUICHUH TMOABOMSIIMX M OTBOIAIIMX Pycel MPUHUMAIOT B COOTBETCTBHH C
TUTIOBBIMU PEIICHUSIMU JUIsI OOBIYHBIX YCIIOBUH, WCXOIS W3 THUAPABIMYECKHX
pacueToB.

8.12 Ha Bcex BOAOTOKax OTBOJSAIIEE PYCIIO, KaK MPABHIO, TOJDKHO OBITh
3alpPOEKTUPOBAHO C YKJIOHOM He MeHee 2 %. Tun ykpemyieHus NOABOISAIIUX U
OTBOJAIIUX PYCEN, CIOKCHHBIX MPOCATOYHBIMH TpPYHTaAMH, TPUHUMAIOT B
3aBUCUMOCTH OT WX YyKJOHa: a) He Oonmee 1 % — OyroBas Kjiajka IO CIIOIO
TEIJIOU30JIAIIMK U3 MXa, Topda ToNKHON He Oosiee 20 ¢M B TJIOTHOM COCTOSTHUY;
6) or 1 % no 5 % — nemeHToO6eTOH (COOPHBIA WM MOHOJUTHBIN) IO CIOIO
TETJIOU30JIAIINY U3 MXa, Topda ToIuuHOoM 10 30 ¢M B IUIOTHOM COCTOSIHHH; B) OoJiee
5 % — OBICTPOTOKH TO CIIOIO TEIJIOU3OJISAIIMA B COOTBETCTBUU C TPEOOBAHHSIMU
nepevncieHus 0).

8.13 Ha BomoToKax, OCHOBaHHE KOTOPBIX CJOKEHO CHJIbHOIPOCAIOYHBIMH
TpYHTaMH, TUTT YKPETIJICHUS PUHUMAIOT B 3aBHCIMOCTH OT YKJIOHA Pycell: He OoJiee
1 % c yuerom nepeuncienus a) 8.12; or 1 % mo 5 % c ydyeTom nepeunciieHus 0)
8.12; 6onee 5 % — OeTOHHBIC, METAUNIMUECKUE UM JIEPEBSIHHBIE JIOTKU Ha CBAsX,
3aray0IsieMbIX B BEUHOMEP3JIBIN TPYHT 10 pacueTy Ha BeITy4yrBaHue. Ha MecTHOCTH
¢ ykiioHoM Oosiee 1 % oTBoasIIME pycia [eeco00pa3HO YKPEIUIATh M0 BCEH JTMHE
KOCOTOpa, YCTpauBasi y €ro MOJHOXKHSI TaCUTEIN SHEPTHU BOJTHOTO ITOTOKA.

8.14 Tlpu mnpoeKTUPOBAHUU CIEAYET MPEeAyCMAaTPUBATh: MaKCUMAJIbHOE
COXpaHEHHUE MOXOPACTUTEIHHOTO TOKpOBAa Ha paccTosHun He MeHee 20 M OT
KOHIICBBIX 3BEHBEB TPYOBI U HE MeHee 20 M B KKy CTOPOHY OT HEE; 3aChINKY
nasyx B KOTJIOBaHAaxX, MOJCHINIKY MOJ (GyHIAMEHThI; yCTPONUCTBO MOATOTOBOK MO
KpEIJICHUSI pyCesl BOAOHETIPOHUITAEMBIMH TJIMHUCTHIMUA TPYHTaMH; YCTPOMCTBO Ha
OTKOCaX HACHIIIA KaMEHHON HAOpPOCKHU TONMMUHON OT 1 10 1,5 M BhIIIe YpOBHS Bepxa
TpyObl Ha 1 M WK TOp(PSTHON MPU3MBI TOJITUHON HEe MeHee | M 10 YpOBHS Bepxa
TPYOBI, TPOTSHKEHHOCTh KOTOPBIX BIOJIb JOPOTH JOKHA OBITH HE MEHEEe YeThIpeX
JMaMETPOB TPYOBI B KAXKIYIO CTOPOHY OT €€ OCH WJIM OT OCH KPalHHMX 3BEHBEB JIJIS
MHOTOOYKOBBIX TPYO; yCTPOHCTBO 001Ier0 PyHIaMEHTA 10T 3BE€HbSI MHOTOOYKOBBIX

TpyO.
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8.15 Jlnms  TOBBINIEHHS  YCTOMYMBOCTH  KOHCTPYKIIMM  CJEIYET
IpeIyCMaTpUBaTh: pPa3MEIICHHE OTKOCHBIX KPBLJIBEB OTOJIOBKOB U OTOJOBOYHOMN
CEeKIIMU Ha 0011eM PyHIaMEHTE, 3aChINKY MOHKEHUH B pailoHe TPyObl TITUHUCTHIM
TpyHTOM B BUje O0epmbl BbicoToit oT 0,2 10 0,3 M ¢ ykioHoM ee Bepxa oT 2 % g0 4
% B CTOpPOHY pycia BOJAOTOKA C LIENBIO0 MPEAOTBPATUTh 3aCTOM BOJIBI U YBEIUYUTH
CKOpPOCTh €€ MPOTEKaHUs BAOJb MOAOUIBEI HACKINK; 00€CIeYeHNEe TPOBETPUBAHMUS
TpyO B 3MMHHI TEPUOJA C TOMOIIBI0O BEHTHWISIIIMOHHBIX TPYO, KOHIIBI KOTOPBIX
BBIBOJIAT 3a IMpEesbl CHEXKHBIX OTJIOKEHUU, WU JPYTUX YCTPOMCTB B YCIOBHSX
OOJBIION CHEr03aHOCHUMOCTH (KOT/Ia OTBEPCTHE TPYObI MOMKET OBITH MOJHOCTHIO
3aHECEHO CHETOM).

8.16 Ha yuwacTtkax mNpUpPOAHBIX Haje[eH, OoOpa3yIIIHMXCcs MO0 pyciiaMm
BOJIOTOKOB, TPYOBI MPHMEHSIOT COBMECTHO C YTCIUICHHBIMH JIOTKaMU W (HJIN)
JPYTMMH TPOTHUBOHAJIEIHBIMU 3alUTHBIMU COOPYKEHHUSIMU, a Takke TpyObl C
KOHCTPYKUMSMU  (YHIaMEHTOB  COBMECTHO C  JPEHAXHO-KalTaKHbIMU
ycTpoiictBamu. Ha TOCTOSIHHBIX BOJOTOKaxX BMECTO TPYyO cieayeT NpPHUMEHATH
MOCTHI.

8.17 be3nanenHplii MPOMYCK BOJOTOKOB OCYIIECTBISIOT C NPUMEHEHHEM
YTEIJICHHBIX JIOTKOB MPH YETKO BBIPAXKEHHOM, CKOHIIEHTPHPOBAHHOM B OJTHOM
MECTE€ HaJEJHOM HCTOYHHKE C TeMmreparypo Boael Bbime 3 °C wu ero
HE3HAYUTENFHOM YJAJICHUH OT COOpYXeHHs. TOoNmuHy YTelsIeHHus JOTKOB
YCTaHABJIMBAIOT TEIUIOTEXHUYECKUM PACUETOM.

8.18 TlocTosHHBIA MPOTUBOHAIEIHBIN JOTOK HEOOXOJUMO MPOEKTUPOBATH
COBMECTHO ¢ TpyOo#l. JIOTOK MOHO ycTpauBaTh ¢ 3arjiyOJ€HHUEM B TPYHT WM Ha
€ro MoBepXHOCTU. [[MMHY JOTKa MPUHMMAIOT PaBHOM LIMPUHE MOCTa WIM JJIUHE
TPYOBI.

8.19 Hanemu BbIIE HCKYCCTBEHHOTO  COOPYXKCHHS  I1€7€C000pa3Ho
3aJIep’KMBaTh Ha BOJOTOKAX C MAJIbLIMU PacXOAaMHU U MPU HATMYUH MOJIOTHUX (YKIOH
MeHee 2 %) ¥ MMPOKUX JIOTOB, MO3BOJISIIONIMX HAKAIUIMBATh JIeA OJHUM-ABYMS
3a00paMu WK 3eMJIIHBIMU BaJlaMU ¢ 3a00paMHU B MPOEME.

8.20 TpyOpl Ha yuyacTKax TWPOTHO3UPYEMBIX HaleAel OmycKaeTcs
IPOEKTUPOBATH C 00JETUYCHHBIMU UM CBAWHBIMH (yHIaMEHTaMHU, TIPEyCMaTpUBast
TEIUIOM30JIMPYIOIINUE TOAYIIKKA, 4YTOOBl TIyOWHA MpOMEep3aHusi TpyHTa IO
dbyHmaMmeHTOM OblTa MEHee TIyOWHBI MPOMEp3aHUs TPYHTOB B €CTECTBEHHBIX
YCIIOBUSIX.

8.21 IMomomBy dhyHAaMeHTa (TETUIOU30IUPYIONIECH MOTYIIKH) TPYOBI CIEIyeT
pacrosaraTh BBIII€ YPOBHS TPYHTOBBIX BOJ. Ecium 3TO ycCJIOBHE BBINOJIHUTH
HEBO3MOXKHO, TMPOEKTHUPYIOT MOCTbl C YBEJIMYEHHBIMH OTBEPCTUSMU WM TPU
COOTBETCTBYIOIIUX TEXHUKO-DPKOHOMHUYECKHX OOOCHOBAHMUSX TPYObI U MOCTBI C
JPEHaXXHO-KANTaXHBIMUA yCTPOUCTBAMH.

8.22 KamraXx COBMECTHO C JPEHAXKOM CIEAyeT MPUMEHSATHh MPU HAIWYUHU
UCTOYHUKOB TMOA3EMHBIX BOJI, BBIXOJSIIMX Ha CKJIOHE BhImIe noporu. OH MOXKET
COCTOSITh U3 OJHOTO HJIM HECKOJBKUX KOJIOAIEB, a TaKKe M3 KOPOTKUX rajepew,
KaHaB WJIM JIOTKOB U OTBOJHBIX YCTPOMWCTB.

8.23 Konoausl U BOIOOTBOJIHBIE TPYObl HEOOXOAUMO YTEIUISATH, & TPYOBI
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3aKJIaJbIBaTh B HIDKHEH TpeTH TIyOWHBI CE30HHOTO IMPOMEp3aHUs TPYHTa B
€CTECTBEHHBIX YCIIOBHUSIX.

8.24 Ha manpIx BOJOTOKAX M PYYbSX MPHU TIyOWHE 3ajieraHusl BOJIOYIIOPHOTO
cinost He Oomee 3—5 M W HU3KOMW Temmeparype Boabl (Huxke 3 °C) HeoOXoauMo
MpeaycMaTpuBaTh yCTPOWCTBA, AKTHBU3HUPYIOIIME HAJICIHBIA TpOIECC U
3aJIep KUBAIOIINEC HAJICAb B YIAJICHUH OT COOPYKCHHUS (HaJeAHBIC MOsCa, aKTHUBHBIC
MIPOTUBOHAJICHBIC BAJTBI, BEHTHISIIMOHHO-MOPO3UIBHBIE M CAMOHACTPANBAIOIITUECS
YCTaHOBKH).

9 Oco0eHHOCTHM NPOEKTHPOBAHUS KOHCTPYKUMI BOJOMPOIYCKHOIO

TPaKTa

9.1 O6mMe MoJI0KEeHU s

9.1.1 BononponyckHble TpyObl U BOJOOTBOJHBIE KaHABbI, BBHITTOJIHSIONINE B
COBOKYIMHOCTA (YHKIIMM BOJOMPOIYCKHOTO TpaKTa B CHUCTEME WHXKEHEPHOM
3alIUTHI, O0CeCIeUunBaroel 0e30MacHOCTh JABM)KCHUS HAa aBTOMOOMJIBLHBIX M (VJIH)
JKEJIE3HBIX JIOporaX NpH TEPECEUCHHWH HWMH BOJHBIX TIPEMSATCTBUH, CIEayeT
MPOCKTUPOBATh  KaK  HMCKYCCTBCHHBIE  COOPYXKEHHS  TOJ  pacUeTHBIC
OKCIUTyaTallMOHHBIE HArpy3kKM C YYETOM TMPOCTPAHCTBEHHOW W BPEMEHHOM
W3MEHUYHMBOCTH BO3ACHCTBUIN MOTEHITMATBHBIX U MACCOBBIX CHJI HAa TIPOTSHKEHUN UX
YKU3HEHHOTO IUKJIA C YIETOM ITPOTHO3UPYEMBIX M3MEHCHHUH KJIMMaTa.

9.1.2 TlpoekTHble pelieHus] BOJOMPOIYCKHBIX TPyO M BOJAOOTBOJOB JIOJKHBI
ObITh OOOCHOBAaHBI pacueTaMd TEPMUYECKOTO U THAPABIUYECKOTO PEKUMOB,
B3aMMOJICUCTBYIOIIUX C COOPYKEHHUSIMH TPYHTOBBIX MACCHUBOB IOCTOSIHHBIX U
BPEMEHHBIX BOJIOTOKOB, C YYE€TOM HW3MEHEHUW MEpP3JIOTHO-TPYHTOBBIX U
JETOTEPMHUYECKUX YCIIOBUM.

9.1.3 T'unppaBiaudeckue pacdyeTsl TpyO W KaHAaB Ha BO3JICUCTBHE BOIHOTO
MOTOKA MPOBOJAT HA OCHOBAaHUHU TUIpOrpadoB U IpaUKOB paCUYETHBIX MAaBOIKOB.
BeposTHOCTH TPEBBINIEHUS MAaKCUMAJIbHBIX PAcXOJ0B PACUYCTHBIX TMaBOJKOB
CJIeIyeT MPUHUMATH C YIETOM KaTeTOPHH IOPOTH B COOTBETCTBHH C TPEOOBAHHUSIMHU
CIT 35.13330.

PacueTHpie pacxompl 711 BOJOMNPONMYCKHBIX TpPyO Ha JKEJIE3HBIX U
aBTOMOOMJIBHBIX JJOPOTaX HA3HAYAIOTCS:

- JUTSI BRICOKOCKOPOCTHBIX M 0C000 TPy30HANPSIKEHHBIX XKele3HbIX gopor — 0,3
% 00ecIeYeHHOCTH;

- )kene3HbIX gopor kareropuid I-1—2 % u 3 % obecnieyeHHOCTH;

- )kene3HbIx gopor kareropuit IV=V — 3 % u 5 % obecniedeHHOCTH.

9.1.4 B cucreme BOJONMPOMYCKHOIO TPAaKTa, BKIIOYAIOIIETO BOJOOTBOIBI U
BOJIOTIPOTYCKHYIO TpyOy, HEOOXOIMMO paccMaTpvBaTh WX B3aUMOJCUCTBHE C
TPYHTOBBIMH MACCHBaMU OCHOBAHHS, BMEIIAIONICH HACBHIIA W TpHUIETaronei
TEPPUTOPUM W C HAA3EMHBIMH U TIOJI3EMHBIMH BOJOTOKAMU C YYETOM
MIPOCTPAHCTBEHHO-BPEMEHHON HM3MEHUMBOCTH WX TIapaMeTpoB U  penbeda
MecTHOCTH (Tadmuna 9.1).

KoMriekc  coopyXeHH BOJOMPOIYCKHOTO TpakKTa, OOECIeYNBAIOIINN
(GYHKIIMOHATBHYIO 0€30IaCHOCTh JKEJIE3HOM MM aBTOMOOMIIBHOU JIOPOTH, CIIETYET
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MPOEKTUPOBATH OJJHOBPEMEHHO C MPOECKTUPOBAHUEM HX Tpacc. BomomporyckHbie

COOPYKEHHS

JOJIDKHBI

o0OecrieunBaTh

MPOITYCK  BOJBI

oe3

HapyLICHUS

HENPEPBIBHOCTH pabOThl BCErO0 KOMIUIEKCA JIOPOXKHBIX COOPY>KEHUH U OBITH
yIOOHBIMH 1 0€30MaCHBIMU ISl IBUKEHHS TPAHCIIOPTA.

Tadnuma 9.1-aeMeHTHI BOAONPONYCKHBIX TPYO U BOAOOTBO/IOB 110 YCJIOBHSIM
X TMAPABJINYECKOM padoThl B pailOHAX BEYHOM Mep3J10ThI

DeMeHTHI BOJIONPONYCKHBIX TPYO 1 BOJJOOTBOIOB

Bo3MoxHOE HEraTUBHOE
BIIUSTHUE MEP3JIOTHI

1 Bepxuwii 6ped

CroKoMHBIN MTOTOK
(paBHUHHBIE YCIIOBUS)

BypHbIil 1OTOK (KOCOTOpHbIE
yCIIOBUSl, OBICTPOTOKH)

YBenuueHue pa3pbiBa npu
OTTauBaHUU MEP3IIOTHI,
TEPMOKApCT MpU 00pa30BaHUH
npy/Ja Ipu OTTauBaHUHN

2 ComnpsixeHne BepxHero 6beda ¢ COOCTBEHHO COOPYKEHUEM

ConpsixeHrne paBHUHHOTO
TUNa (CIOKOMHBIHN MOTOK,

ConpspkeHne KOCOrOpHOTro TUTIA
(OypHBI TOTOK)

VYBeaudeHue pa3MbIBa IIPpU

beicTpoTok IIporuBonanen-
OTOJIOBKH — paBHUHHBIE . OTTaMBaHUU MEP3JIOTHI,
paBHOM HOE CY)XEHHE,
YCJIOBHS), 1aMOBbI, TEPMOKapCT MpU 00pa3oBaHUU
LIHPHUHBI C 1aMOBI,
MPOTHBOKAPYEXOAHBIC . npyza npu OTTAaMBaHUU
TpyOoii celleKapuexo-
3a00pBI
HbIE 3a00pbI
3 CoOGCTBEHHO COOPYKEHHE
Tpyba QunbTpyrouas Hacklllb Cuero3sa-
HOCH-
IloBpImIeH- MOCTb,
HOM ITepe- Bono- | IloBepx- | Hamene-
IepOXOBa- JUBHAs | OTBOJ- | HOCTHBIH | oOpa3oBa-
TexHuueckn bes-
TOCTH (B Hanopnas HACBIIIb, Hast BOJIO- HUE,
ryaaKas HaropHas
TOM YHCIIe JOTOK | KaHaBa | OTBOJX | oOpa3oBa-
ropupo- HHUE IpyJa
BaHHas) U TEpMO-
KapcTa
4 ConpsbkeHue ¢ HKHUM Obedom
VBennue-
HUE
pa3mbIBa
be3 racureneii snepruu C racuTensiMu SHEPrUH npu
OTTamBa-
HUH
MEP3JIOTHI
5 Huxuuii Obed
CBoOoaHOe pacTekanue (3aTOIIEHHOE 1
HecBobomnoe pacTekanue
HE3aTOTICHHOE) O6pa3zo-
[Tpu BaHUE
MPOTEKaHWU B | TpyJaau
be3 obpazoBanus C oOpa3zoBanuem p Py
IIpu Teyennu B moarope Y3KOM JIOTY TEpMO-
IPOMOUWHBI MIPOMOUHBI
(BnusiHUE Kapcra
Oeperon)
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9.1.5 PernaMeHThl TEXHHUYECKOTO OOCITY>KMBAaHUS U PEMOHTOB COOPYKCHHI
BOJIONPOITYCKHOTO ~ TpakTa JOJDKHBI — pa3pabaThiBaTbCd M YTBEPIKAATHCSA
OJIHOBPEMEHHO C pa3pabOTKOI MPOECKTHON JOKYMEHTAIIMU Ha CTPOUTEIIbCTRO.

9.1.6 BriOop mpuHNWNA B3aUMOACHCTBUS COOPYKEHUU BOJOMPOITYCKHOTO
TpakTa C BEYHOMEP3JIbIMU U MHOIOJIETHEMEP3JIbIMH TPYHTAMH INPUHUMAETCS Ha
OCHOBAaHUU TEXHUKO-DPKOHOMUYECKUX CpPaBHEHUU B YBI3KE C MPUHLUUNAMU
B3aUMOJICHCTBUHM, MPUHATHIMU 111 topor, kak IITC. [Ipunmun ctpoutenbcTBa | ¢
COXpaHEHUEM MEp3J0Thl 0€3 OTTAauBaHUS PEKOMEHAYETCS Il MPUMEHEHUs Ha
Tepputopun ceBepHee mnapaenu 50° c. m. IlpoexkTupoBaHHEe COOPYKEHUU
BOJIOTIPOMIYCKHOTO ~TpakTa Ha oOOBEKTax oxkHee mapamienu S50° c. 1L
OCYILECTBJISIETCS HAa OCHOBE IMPUHIMIA HCHOJb30BAHUS MEP3JIbIX TPYHTOB
ocHoBanuii |l — ¢ jomyiieHremM oTTauBaHusi Mep3J0ThL. [Ipu 3TOM JTOJKHBI OBITH
PacCMOTPEHBI BApUAHThl MEPONPUATHIA 110 PETYINPOBAHUIO TEPMUUECKOTO PEKUMA
OTTaMBAIOUIMX TPYHTOB B LEJSX aJANTALMK CYIIECTBYIOIINX 3AaHUI U COOPYKEHUIN
K U3MEHEHHUIO HECYIIEH CIOCOOHOCTH OCHOBAHUMI MO MEPE OTTAaUBAHUS MEP3JIOTHI.

9.1.7 Ilpu pacuere peXKMMOB MPOTEKAHUS TOTOKA 4Yepe3 BOJIOMPOIYCKHOE
COOpPY)KE€HHE B YCIOBHUAX BEYHOM MEp3JIOThl KaXAbIH W3  DAJIEMEHTOB
BOJOIPOIYCKHOIO TPaKTa JOJKEH ObITh pacCUMTaH HAa BEPOSITHOCTh 0Opa30BaHUs
IIPOMOMH B COBOKYITHOCTH C IPUJIETAIOIIHUMH 3JIEMEHTAMU.

OcHOBHOE BHMMaHME JOJDKHO OBITh OOpaIleHO Ha CTBIKM AJIEMEHTOB, I/I€
MOTYT 3ap0>KJ1aThCsl HETaTUBHBIE MTPOLIECCHI OBPAroo0pa3oBaHU.

9.1.8 HcxonmHpIMM JaHHBIMH JJI THAPABIMYCCKOIO pacuera SBISIOTCS
pacyeTHBI Pacxod W PacyETHBIM YPOBEHb BOJIbI, PEXKUM PaOOTHI TPYObI, YKIOH
JOTKAa COOpPYKEHHMsI, XapakTep pycia. B kadecTBe pacueTHOro pexxuma padoThl
TpyObl NIpUHUMAETC OE€3HATIOPHBIN PEXUM, TIPU KOTOPOM BXOJIHOM OTOJIOBOK HE
3aTOIUICH U JIBM)KEHUE BOJTHOTO MOTOKA B TpyOe O€3HANOpHOE.

9.1.9 Jlnst 3amyTHl BOAOMPOITYCKHBIX COOPYKEHHUH OT Kapuexoaa MPUMEHSIOT
yJIaBJIMBAIOLIME YCTPOMCTBA (PEIIETKH, CBAHBIC PSAABI U CETYAThIE Oapbephbl).

9.1.10 BogompormyckHbIE COOpPY>KEHHUsI Ha BO3JCHCTBHE BOJHOTO MOTOKAa HA
JKEJNEe3HbIX Joporax oOmed ceTh W TNOABE3AHBIX, HE CBSI3AHHBIX C
TEXHOJIOTUYECKUMU TepeBo3kamu, corsacHo CII 35.13330 paccuuThIBarOT Ha JBa
naBojKa (pacueTHbIN 1 HanOOBIINIA) U COOTBETCTBYIOIINE UM YPOBHH.

9.1.11 BonooTBoIHBIE KaHABBI PACCUUTHIBAIOT TOJIBKO HAa PACUETHBIE PACXOIbI
U COOTBETCTBYIOIINE UM ypoBHM mpeBbiiienns mo CIT 35.13330 npu nonmyctumom
BO3BBIIICHUN OPOBKH 3€MJISTHOTO TIOJIOTHA HAJ[ COOTBETCTBYIOIIMM YPOBHEM BOJIbI.
[Ipu 3TOM aKKyMYJISILIIO BOJBI IIEPE]] COOPYKEHUSIMH JIOMTYCKAETCS] YUYUTHIBATD JJISI
JIMBHEBOT'O CTOKA WJIM CTOKA TaJbIX BOJ MPU OTCYTCTBHHU CHEXKHBIX 3aHOCOB MEPE]
COOpPY’KEHHEM U OTTAaCHOCTH 00pa30BaHuUsl TEPMOKAPCTa.

9.1.12 B pe3ynbTare THAPABINYECKUX PACYETOB JIOJKHBI ObITh ONPEIEICHBDI:
pasMep OTBepCTUs M JUIMHA TpyObl, popMa M pa3Mepbl OTOJIOBKOB, CKOPOCTH
TEUYEHUS MMOTOKA HA BXOJI€ M Ha BBIXOE U3 TPYObl, IITyOMHBI TOTOKA HA BXOJIE U Ha
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BBIXO/I€ U3 TPYOBI, MOJIOP BOJIBI Y BXOAHOTO OTBEPCTHUSL TPYOBI, TUITHI YKPETLIICHUS
pycna. ['mapaBiawdeckue pacyeThl JOJDKHBI OBITh OCHOBAaHBI Ha JaHHBIX
TUJPOJIOTUYECKUX U3BICKAHUN U PACUETOB IO ONPEEICHUIO PACUETHBIX PACXO0/I0B
U 00BEeMOB CTOKa, PopMbI THIporpada.

JlomKHBI OBITh TAK)KE OTPEICIICHBI:

- HauOoJbIINE TIIyOUHBI TMepel] COOPYKEHUSMHU (TPU CHOKOWHOM TOTOKE —
PaBHUHHBIC YCIIOBUS — MOJINEPTHIE TIIyOUHBI, TP OYPHOM MOTOKE — KOCOTOPHBIE
yCIIOBUSI — BBICOTAa HAMOOJBIIUX BCIUIECKOB IOTOKA), OMPEACISIONINE BBICOTY
HACBIIN;

- TJIyOMHBI BOJIBI Ha BXOJIE B COOPY>KEHHE M HaWOOJIbIINE TTyOMHBI BOABI B
COOPYKEHUSAX, 10 KOTOPBbIM YCTAaHABIMBAIOT 3alOJHEHHUE U PEKUM IMPOTEKAHMS
BOJIbI B TPyOax M BO3BBIIICHUE HU3A MIPOJIETHBIX CTPOSHUN MOCTOB;

- TJIyOMHBI BOJIBI U CKOPOCTH HA BBIXOJE W3 COOPYKEHHI, IO KOTOPHIM OI-
PEACIAIOT pa3MEpPbl U TUI YKPEIUIEHUI Ha BBIXO/IE;

- MaKCUMaJbHbIE TJIyOUHBI pa3MbIBa.

9.1.13 Tlonmy4yeHHBIE pacueTOM TUAPABIUYECKHE XaPAKTEPUCTUKH JIOJDKHBI
oOecrieuynBaTh MNPOTEKAHHE BOJABI B PACUETHOM THIPABIMYECKOM PEKUME C
JOMYCTUMOM CTEMEHBIO 3allOJIHEHMS TPyObl Ha BXOZE (MpU MPUHATUU B KaYECTBE
pacdyeTHOro OE3HANOPHOI0 PEXHUMAa) CO CKOPOCTSAMU Ha BXOJI€ M Ha BBIXOJE U3
TpyOBbI, KOTOPBIE HE JOMYCKAIOT MOBPEXKIECHUS TPYOBI, pa3MbIBa TPYHTA HACKHINHU U
MOJIBOJIAILETO U OTBOJSILETO PYCEIL.

['myOunHbl pa3mbiBa Ha BBIXOJIAX W3 BOJOIPOMYCKHBIX COOPY)KCHHH Ha
YKEJIE3HBIX IOPOrax OMPEAeIISIIOT MO JBYM pacxodaM, MPUYEM PACUETHBIN pacxol
yBennuuBaioT Ha 30 % 17 ydeTa BO3MOJKHBIX OIIMOOK B IESAX 0OECTeueHUs
HOPMAJIBHBIX YCIIOBUHM SKCIUTyaTallid, YTO COOTBETCTBYET YBEIWUYCHUIO TITyOWHBI
pa3mbiBa Ha 20 %.

9.1.14 BwiOop Tuma COOpPYXEHHS TOIKEH ObITh OOOCHOBAaH B pe3yibTaTe
TEXHUKO-DKOHOMHYECKOTO CpaBHEHHsI TMpU oOecnedyeHuu (QPyHKIUMOHAIbHOU
HAJIC)KHOCTU TIO TPEOYEMBbIM THUJIPABINYECKUM U KOHCTPYKTHUBHBIM YCJIOBHUSM C
y4€TOM  3aBOJICKOIO  M3TOTOBJIEHHUS KOHCTPYKIMH M MPOU3BOACTBEHHBIX
BO3MO>KHOCTEM CTPOUTEIbHBIX OPTaHU3aLNN.

9.1.15 Ilpu BapbupOBaHWUY TPOSKTHOW JTMHUH JIOPOTH CIETYET pacCMaTpUBaTh
BapHaHThl BEPOSTHOIO IMPOIMYCKAa BOJBI C HECKOJbKUX OacceiiHOB B OJHO
COOpPYKEHHE ITyTEM YCTPOICTBA MPOI0JIBHOIO BOJAOOTBOIA HIIM COpoca pacxoaa U3
OJTHOTO COOPY>KEHHMSI B IPYTO€; pacCCMaTPHUBAIOT TAK)KE BApUAHTHI U3JI0Ma TIPOoduIs
COOPYKEHUSI, IPUMEHCHUS TACUTEIIEN HA BBIXOJAE U3 COOPYKEHUU U YCTPOMCTBA
pallMOHANIbHBIX TUIIOB BBIXOJIHBIX PYCEIL.

9.1.16 Ilpu mnPOEKTUPOBAHUHM BOJOMPOMYCKHBIX TPYO ¥ BOAOOTBOIHBIX
COOPY)KEHHMI Ha BEYHOM MEp3JIOTE U MHOTOJIETHEMEP3JbIX TpyHTax JUIs
MpeABAPUTEIbHBIX THIPABINYECKUX PACUETOB CTOKA JIMBHEBBIX U TAJIBIX BOJ MOTYT
UCIIOJIb30BAaThCA TMPOTPAMMHBIE KOMIUIEKCHI, JOMYIIEHHbIE K NPUMEHEHHIO B
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MOPSIJIKE, YCTAaHOBJICHHOM JCHCTBYIOIIMM 3aKOHOAATENbCTBOM Poccuiickoi
denepanum.

9.2 DjieMeHTBI BOJONPONYCKHOI0 TPAKTA BepXHero obeda

9.2.1 Pacuer »>1eMEHTOB BOAOINPOMYCKHOIO TpaKTa M HA3HAYEHUE UX
KOHCTPYKTHUBHBIX PEIICHHH BBIMOJHAOT IMOCIEA0BATENbHO 10 HAIPaBICHUIO
MOTOKAa BOJBI, OT pacueTa XapakTepPUCTUK U IMapaMeTPOB MOTOKA B BepXHEM Obede,
CONPATAIOIIMX COOPYKEHHM C OCHOBHBIM BOJOINPONYCKHBIM COOPYKEHHEM
BOJIONPOITYCKHOTO TpPaKTa, COMPSTAIOIIUM COOPYKCHHUSIM HU)KHEro Obeda u
BOJIOOTBOJIOB.

9.2.2 PacueTHble XapaKTEPUCTUKHU IMAPAMETPOB MOTOKA BO BCEX COOPYKEHUAX
BOJIOTIPOITYCKHOTO TpakTa OINPEACISIIOT HAa OCHOBAHUM MPHUHSATOTO pexuMa
OKCIUTyaTalliM  BOJONPOITYCKHOTO  TpakTa Ha BOCIPUATHE  pacxoja oOT
MaKCHMaJIbHOT'O CTOKA (JIMBHEBOT'O WJIM CHETOBOT'O) MMABOAKOBBIX BO/I.

9.2.3 Pacxonpl BOJbI B BepXHEM Obe(he BOJIONPONYCKHOIO TPAKTa ONPEAEIISIOT
B PE3YyJIbTATE TUAPOJIOTHYECKUX PACYETOB, MPEAIIECTBYIOMINX THAPABINYECKUM U
HE3aBUCUMBIX OT THUIPABIMKUA COOPYKEHUH. AKKYMYJALUS ONpeaensercs
COBMECTHO C TMIPABIMYECKUMH pacueTaMu JJIsi KOHKPETHBIX THUIIOB U OTBEPCTHI
COOPY’KEHHUs, O00JIaJAIOlIEr0 ONPENEIEHHON NPOIMYCKHOM CHOCOOHOCTBIO, U
JIOMYCKAeTCs TOJIbKO Ha TEPPUTOPUSX, TJI€ UCKIIIOYEHA BO3MOKHOCTh 00pa30oBaHus
TEpMOKapCTa.

9.2.4 TpeboBaHMsI K IPOBEICHUIO THIPOJOTUUYECKUX PAcUu€TOB IPUBEJICHBI B
[1]. JIuBHEBBIN CTOK JUTS IEPUOJMYESCKUX BOJAOTOKOB JUISI MAJIBIX BOJIOTIPOITYCKHBIX
COOPYKEHUI1 IOMyCKaeTCs pacCUnThIBATh 1O [1].

TpeboBanust K pacueraM MaKCHUMAaJbHBIX PACXOJIOB JIMBHEBOI'O CTOKa C
bacceliHoB mIomanso 10 100 km? npusenens: B [1].

9.2.5 MakcuMaibHbIE PacX0/lbl CHETOBOTO CTOKA PACCUUTHIBAIOT 10 3a1aHHOM
BEPOSITHOCTH  TPEBBINIEHUS  Tpu  o0paboTke  CcOOpaHHBIX  HATYPHBIX
TUAPOMETPUYECKUX JaHHBIX 10 TEOPUM BEpPOSTHOCTEH M MaTeMaTHYeCKOW
CTaTUCTHUKHU.

9.2.6 PacueTHbIe TUAPOJIOTHYECKUE XapaKTEPUCTUKH OIPENENSIOT:

- IIpU HAJIWYUU JAHHBIX TUAPOMETPUYECKUX HAOIIOIECHUI HENOCPEACTBEHHO
10 3TUM JJaHHBIM;

- HEJJOCTATOYHOCTH JaHHBIX THIPOMETPUUYECKUX HAOTIOIEHUI — IPUBEICHUEM
UX K MHOTOJIETHEMY MEPHOAY IO JaHHBIM AaHAJIOrOB C HauboJiee JIUTEIbHBIMU
psAIaMu HaOJTFOACHUI;

- OTCYTCTBHM JAHHBIX TMIPOMETPUUECKUX HAONIONEHUH — MO aHalloraM |
KapTaMm.

Masnble BOJONPONYCKHBIE COOPYKEHUS PACCUMTHIBAIOT HAa BO3ACHCTBUE
MaBOJIKOB, JUJISI XKeJIe3HBIX U (efepaibHbIX aBTOMOOMIBHBIX JOPOT pacyeT BeleTCs
Ha JIBa MaBOJIKA: PACUETHBIN U HAMOOJIBIINH, AJI1 MECTHBIX aBTOMOOMIIBHBIX JJOPOT
— TOJIBKO Ha PACYETHBIM.

PacueTsl OCHOBHBIX TapaMeTpPOB B3aUMOACHCTBUS BOAHOTO TIOTOKAa C
COOPY’KEHUSMH BOJIONPOIYCKHOIO TpakTa B BepxHEM Obede MNpoBOAAT IO
dbopMmynamM THIAPABIMKKA C HCIOJb30BAHUEM HOMOIPAMM U MPOrPAMMHBIX
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KOMIUIEKCOB, pa3pabOTaHHbIX HAa OCHOBE aHaM3a SHEPreTHYecKoro OanaHca B
CEYEHMSIX MMOTOKA WM YHUCIECHHBIX PEIICHU YPAaBHEHUHN THIPABIUKH.

9.2.7 Pacyerbl MOABOAAIIMX OTKPBITBIX pycel B BepxHeM Obede
BOJOIPOIYCKHOI'O TPaKTa MPOBOAAT MO YKJIOHAM JHA U CBOOOJHON MOBEPXHOCTH
BOJHOTO ITOTOKA C Y4E€TOM U3MEHEHUI T€OMETPUH PYCEIl U IOITyCTUMBIX CKOPOCTEN
MOTOKA.

9.3 Pacuer conpsiralomux cOOpys>keHuii B BOJONPONYCKHOM TPaKTe

9.3.1 Xapakrep NpoTeKaHus BOAHOTO IMOTOKAa HA MOABOJALLEM pYyCle IMpHU
BXOJIE B OCHOBHOE BOJOIIPOITYCKHOE COOPYKEHHE BOJIOIPOIYCKHOIO TpaKTa —
TpyOY, JIOTOK, (PUIBTPYIOLIYIO HACHIIb — U Ha BBIXOJIE U3 HETO B OTBOJSILEE PYCIIO,
BO M30eXkaHUE BO3HUMKHOBEHHUS JAedopmanuii ¥ pa3MblBOB, Ha 3THUX Yy4acTKax
yCTpauBaroTCsa compsrawpmue coopyxkeHus. K HuUM oTHocATCs OBICTPOTOKH,
BOJIOCIIMBBI, MOPTaJbl, TACUTEIN CKOPOCTH IIOTOKA, 3AIIUTHBIE MPErpagbl OT
KapuexoJia, CHEr03aHoca, HaJleeo0pa3oBaHMsl.

9.3.2 IIpu MpPOEKTHUPOBAHUM CONPSATAIOIIUX COOPYKEHHUM BOIONPOITYCKHOTO
TpakTa HEOOXOJAMMO YYMTHIBATH CHELM(PUKY pabOThl BOJOMPOIYCKHBIX TPyO HU
CUCTEM BOJOOTBOJIOB Ha BEYHON Mep3ioTe (mpuiiokeHue b) u coBMelleHue ¢
YCTPOMCTBAMHM YIIPaBICHUEM TEMIEPATYPHBIM peXUMOM (mpuiioxkenue I).

9.4 OcHOBHBIE COOPY:KeHHUSsI BOJONPOIYCKHOI0 TPAKTa

9.4.1 T'eomerpuueckue pa3Mepbl COOPYKEHHUH BOIOIMPOIYCKHOTO TpPaKTa,
o0ecreurBaIIUe TMPOMYyCK BOJHOTO TIOTOKAa 4Yepe3 Tpaccy IKeNe3HbIX MU
aBTOMOOMJIBHBIX JTOPOT (BOAOIPOIYCKHBIE TPYObI, MOCTBI, (PUIBTPYIOIINE HACHIIH
U OTKpPBITBIE JIOTKM (TEpENIMBHBIE HACBINH)) JODKHBI OBITh OOOCHOBAaHbI
T'MIPABINYECKUMH PACUETAMH.

9.4.2 T'uapaBiMYecKHWE pacueTbl B IMPOEKTAX OCHOBHBIX COOPYKEHHIA
BBIMOJIHAIOT JJIL ONpeAeNieHUs] MPOIMYCKHOM CIHOCOOHOCTH, pacxoja BOAbl U
oOecrieueHus (PYHKIIMOHAILHONW 0€30MaCHOCTH COOPYXKEHHS TMpPU MPOIYCKe
MABOJKOBBIX BOJ| C TapaHTHEW HCKIIOYEHHS] BO3MOXKHOCTU AehopMaluii 3a cuer
peanu3aluu Npy CTPOUTENBCTBE TEXHUUECKUX PELICHUI 1O BBIOOPY KOHCTPYKUUN
YU MaTepHaIOB COOPYKEHHSI M JIOCTOBEPHOI'O IMPOTHO3a €ro B3aUMOJCUCTBUS C
OKPYKaIOIIEH CPEJION.

9.4.3 T'mapaBnuueckre pacueTbl BOAOIMPOMYCKHBIX TPyO, MOABOIAIIMX U
OTBOJIALLIUX PYCEN BOJONPOIYCKHOIO TPaKTa HAa TEPPUTOPHSIX C BEUHOMEP3IBIMU U
MHOTOJIETHEMEP3JBIMA ~ TPYHTAMH  CIEAYET [POBOAWTH B  KOMIUIEKCE C
Teroduznyeckumu pacuetamu u pacueramu HJIC.

9.5 BoonponyckHble COOPYKeHHsI HUKHETro Obeda

9.5.1 TI'mapaBmuyeckue pacdeTbl HIKHETO Obeda BOJOMPOMYCKHBIX
COOPYKEHHI BKJIIOYAKOT pacyeT KOMIUIEKCA YCTPOWCTB, HaxOIAIIMXCSA 3a
BBIXO/IHBIMU OT'OJIOBKaMH TPyO, KOHYCaMU MOCTOB M Ha YYacTKE BBIX0J1a TOTOKA U3
JPYTUX BOAOIPOITYCKHBIX COOPYXEHUH (JIOTKOB, (QUIBTPYIOIIUX W IEPEMBHBIX
Hacklneil). BbIXxogHble pyclia yCTpauBalOT € YKPEIUICHHMEM KOHIIEBBIX YYacCTKOB
KaMEHHOW HaOpOCKOW U raCUTENSIMU 3HEPTUH MOTOKA.

ITpu pacuere Ha MMI' paccMaTpuBaroT JBa OCHOBHBIX CIIy4asi:
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- BBIXOJIHOE PYCJIO Ha OTTaMBAIOIIEN MEP3JIOTE Pa3MbIBAEMOE, CONPSIKEHUE €T0
C OBITOBBIM JIOTOM MPOUCXOJUT C 0OOpa30BaHUEM BOPOHKHU pa3MbiBa B KOHIIE
KOPOTKOT'O YKPEILJICHUS;

- BBIXOJHOE PYCJIO SIBJISETCS HEPAa3MbIBAEMbIM Ha BCEM ITPOTSXKEHUU MOTOKA J10
CTBOpa C OBITOBBIMHU XapaKTEpUCTUKaMU. B 3TOM ciydae 3a BBIXOAHBIM CEYCHHEM
COOPY’KEHHUS YCTPAUBAIOT YKPEIUICHHBINA KaHaJI.

JlommyckaeTcsi MpUMEHATh cOpPOC MOTOKA M3 COOPYKEHUH Ha YKpEIJICHHbBIE
OTKOCHI HACBIMH WIH YJI0KEHHBIE HA HUX JIOTKHU.

9.5.2 BeIxoaHbIE pycia BOJOIMPOMYCKHBIX COOPYKEHUW MO XapaKTEPy CBS3U
MEK]y 3JIEMEHTAMHU Ha OTTAMBAIOLIEH MEP3JIOTE MIPOCKTUPYIOT C YKPEIJICHUSAMU U3
CBSI3aHHBIX MEXK]Ty COOOM 3JIEMEHTOB UJTU C YKPETJICHUSIMU U3 HE CBSI3aHHBIX MEXKITY
co00# crernuantbHO U3TOTOBJIEHHBIX U3 MOPO30CTOMKUX MaTE€pPHAIOB 3JIEMEHTOB U
OJTHOPOJTHOM KaMEHHOM HAOPOCKH, HE JIOMYCKAIOIUX BBIHOCA TPYHTA JIOTa U3-TI0]1
HUX.

VYkpersieHus: NpOeKTHPYIOT I HEepa3MbIBAEMbIX pycell W ISl pycCell,
JOMYCKAIOUX Pa3MbIB.

9.5.3 B mnpoekTe JOJMKHBI OBITh OMNpPEIETIEHbl BO3MOXHOCTb 3aTOIJICHUS
BBIXO/Ia, U3MEHEHUSI XapakTepa NMPOTEKaHWs BOJbl B TpyOe, pacxona, CKOPOCTH
MOTOKA U €T0 Pa3MBbIBAIOIICH CITOCOOHOCTH, TITyOMHA MOTOKA Ha BBIXOJI€ U3 TPYOBHI.
OTH mapameTpbl SIBISIIOTCA HCXOJHBIMU JJIsi OINpPEAENICHHs TUMAa U OOBEMOB
YKPEIUICHHS BBIXOJIHBIX PyCesl, HAa3HAUYCHHS PEKMMOB MOHUTOPUHIA KX COCTOSTHUS,
a TakKe PErijiaMeHTOB TEXHUYECKOro OOCTy>KUBaHUSI ¥ PEMOHTOB IIpH
skciutyaraniui. Ha Be4yHOW W MHOTOJIETHEM Mep3lioTe B HUXKHEM Obede
BOJIOTIPOMYCKHOTO TpaKTa TIYOMHBI U CKOPOCTH IOTOKAa Ha BBIXOJE U3 TPYyO
OTpeaensaoT (YHKIUOHATBHYIO HaJIe’KHOCTh BCErO BOJIONPOINYCKHOIO TPAKTA.

9.5.4 Jlna obecnieueHust (PyHKIIMOHATBLHON 0€30MaCHOCTH B THIPABINYSCKUX
pacdeTrax COOpyKEHUM HIKHEro Obeda BOIOMPOIYCKHOTO TPaKTa JOJIKHBI OBITH
OLICHEHbl BO3JCHCTBUS Ha BEYHOMEP3JbIE M MHOIOJIETHEMEP3IbIE TPYHTHI
MaBOJIKOBBIX BOJ MPU MaKCUMaJbHBIX U MUHUMAJIbHBIX 3HAYCHUSX BAPbUPYEMOTO
BJIUSIHUS TEMIIEPATyp HAa KOHKPETHBIX Y4acTKax Tpacchl (mpuioxenue [1).

9.6 ®uabTpyOIIKe U NepeIMBHbIE HACBHINHN U JJOTKOBbIE COOPY KEHUSI

9.6.1 ®unpTpyonMe U NEPETUBHBIE HACHIIUA C JIOTKOBBIMU COOPYKECHUSIMHU
MPUMEHSIIOT B IPUMOJIIPHON 30HE ITPU OTPAHUYEHHOM BIIUTHIBAHUM TAJIbIX BOJI, PU
BBICOKOM YPOBHE MABOJIKa U Ha TEPMOKAPCTOOIMACHBIX Y4aCTKaX BOAOMPOITYCKHBIX
TPaKTOB BO M30€KaHNE aKKyMYJISIIIUKA BOABI M pa3MbIBa IPYHTA HA KPYTOTATAFOIIIHX
jorax B KOMOWHHPOBAHHBIX CHCTEMax C KOCOTOpHbIMH TpybOamu. [Ipumenenue
(GUIBTPYIOMIUX HACKITIEH TPEAyIIpeXI1aeT 00pa3oBaHUE MTUPOKHUX MPOMOHH Ha MTHUKE
naBojka. Ha aBTOMOOWJIBHBIX JIOpOTax YCTPOMCTBO JIOTKOBBIX COOPYKEHUH C
MJIABHBIM U3MEHEHHEM TPOJ0JIBHOTO MPoduis U ¢ 00pa3oBaHUEM YKPEIJICHHOTO
nepesrBa MOTOKa Yepe3 HAChIb BO BpPEeMs MUKa TMAaBOJKa TMO3BOJSIET M30€kKaTh
3HAYUTENIHHBIX MTEPEPHIBOB JBUKCHHUSI.

9.6.2 @unpTpyromuye HAChIIM JIOMYCKAETCS MPUMEHATh KAaK OCHOBHOE
COOpY>KE€HHE BOJONPOMYCKHOTO TpaKTa M KaK 3JIEMEHT KOMOWHHUPOBAHHOTO
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COOPY>KEHHS, COCTOSIIIETO U3 (PUIBTPYIONIEH HACKIIU U TPYObI MPU Y3KUX JIOTaxX U
OOJIBIIIMX Pacxoiax BOIbI.

9.6.3 @uibTpyronIMe HAChIIU JOMYCKAETCs NPUMEHATh Ha JKEJIE3HBIX U
aBToMOOMIBbHBIX noporax kareropuit Il m mmxe mo CIT 34.13330 npu mainbix
pacxomax BoAbl (MeHee 3—4 M%/C), HE3HAUMTENBHOM KOJIMYECTBE B3BELICHHBIX
YaCcTHIl TPYHTA B BOJIE U JJOCTATOYHOM TEXHHUKO-3KOHOMHUYECKOM 00OCHOBAaHUHU.

9.6.4 OunpTpyIOLIMe HACKIH TPOSKTUPYIOT 0€3 yueTa akKyMmyssiuu. KameHnp
GubTpyIOIel HACHIU TOJDKEH ObITh KPENKUX KPUCTAUIMYECKUX MOPOJ, MEIIKHE
dbpakuuu He gomyckarorcs. [lepen BXoqoM B GUIBTPYIONIYIO HACKINh YCTPAUBAIOT
3arpakJIeHus JIJIs 3aJIep>KaHusl HAHOCOB U TUIBIBYIIUX MPEAMETOB.

9.6.5 ®uIBTPYIOMIME HACKIITU TPUMEHSIOT JBYX THIIOB:

- HamopHble, KOT/Ia TOPU3OHT BEpXHEro Obeda BHINIE Bepxa BXOIHOTO
OTBEPCTHS U HACKINb PA0OTAET MOJHBIM CEUEHHUEM, a IBUKEHHUE ITOTOKAa B HAOpOCKE
PaBHOMEPHOE;

- Oe3HamnopHbIe, KOTJa TOPU30HT BEpXHEro Obeda HIKE Bepxa KaMEHHOMN
HaOpOCKU; TIpU 3TOM (GUIBTPYIOIIAs HACHIb MPOIMYCKAET MOTOK CO CBOOOJHOM
MTOBEPXHOCTBIO.

9.6.6 B momepeyHoM ceueHNH HAMOPHYIO (QUIIBTPYIONIYIO HACHITb YCTPAUBaIOT
NOCTOSIHHOM  BBICOTBI. B O€3HAmoOpHBIX HACHIISAX KAaMEHHYIO IPOCIIONKY
YKJIaJIbIBAIOT CTYMEHsAMU. BpicoTy Kaxmoi cTymeHu HazHayaroT Ha 15 % — 20 %
OompIe TIyOuHbI GUIBTPALIMOHHOTO MOTOKA.

B HampaBieHuu, neprneHuKyIIpHOM OCH HAChIH, (popma MONEpeyHoro ce-
YeHUs! PUIIBTPYIOLIEH TPOCIOUKH MOXKET ObITh IPSIMOYTOJIBHOM, TpaneueuaaIbHOM,
napaboIMIeCcKO Uil TpeyroiabHOM. [IpsiMoyrosibHYI0 U Tpareneu1aabHy0 GOpMbI
OPUMEHSIOT B LIMPOKUX JIOTax, MPUYEM B IOJOTUX JIOTaX HUXKHEE OCHOBAHME
Tpanenuu O00JIbIIe BEPXHETo, a B y3KHUX JIOrax HAa00OpOT.

Bce monepeunble ceyeHHMs] CBOAAT K MPSIMOYTOJIBHOMY M TPEyroJIbHOMY, a
pacueTsl MPUBOIAT MPUMEHUTENHHO K ATHM MOTIEPEYHBIM CEUCHUSM.

9.6.7 VYcCTpoHCTBO TMEpPENMBHON  HACHIMA  OOOCHOBBIBAIOT  TEXHHUKO-
HPKOHOMHYECKMM CpPaBHEHUEM BapHUAHTOB. [l MpenoTBpallleHus BO3MOXHOTO
Che37]a C HAChIIU MpPHU ABMKEHUU TPAHCIOPTa BO BpeMsl NEpEMBa YCTPAaUBAIOT
OTPaKICHHUS-OPUECHTHUPBI.

9.6.8 I'npaBiryecKuil pacyeT NEPEIUBHBIX HACBINEN BKIFOYAET:

- YCTaHOBJICHHE OTMETOK YPOBHEH BOJIbI B BEpXHEM U HUKHEM Obedax;

- ONpeJeNieHre JJIMHBl ydacTKa MepeiuBa M Hamopa HajJ OCbI JOpPOTH U
BBICOTHOTO MOJIOKEHHUS,

- OMpeJielIeHne MIyOHH U CKOPOCTEN B XapaKTEPHBIX TOYKAX IMOMEPEUHOTro ce-
YEeHHUs OJI0THA JIOPOTH;

- pacyeT compsikeHus: 0beoB.

9.6.9 Ha nepenuBHBIX HACBINSAX YCTPaUBAIOT JOTKOBBIE COOPYKEHHUS B MECTaX
nepeceyeHrsl BOJOTOKOB M TIOHMKEHHBIX MECT JUJIsl MPOMYCKa MaBOIAKOBBIX BO/I.
JIOTKOBBIE COOPYKEHHUSI MOTYT MPUMEHSITHCS B COUETAHUHU C YCTPAUBAEMBIMH T10]T
HUMU TpyOaMu U GUIIBTPYIOIIMMHU HACHITISIMU.
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9.6.10 BogonpoIryCKHbIE COOPYKEHHMSI JIOTKOBOT'O THIIA MPEACTABISIOT COOOM
YKPEIUICHHBIC TMOHWKEHHBIC YYaCTKA HACHIIM PA3IUYHOW KOHQPUTYpaluu B
3aBUCUMOCTH OT Pacxojia BOABI M MapaMETPOB BEPTHUKAIBHBIX KPHUBBIX penbeda
MECTHOCTH WJIM COUYETAHUE TAKUX YYACTKOB C OTBEPCTUSIMU I10J] HUMH B BUJIE TPYO
MPSIMOYTOJILHOTO WUJTM KPYTJIOTO ceueHus. B mocneaneM ciydae MeKEHHBIN pacxo/l,
a MHOT/Ia U 4acTh MABOJIKA MPOXOJUT Yepe3 OTBEPCTHUS, a MEPETUB MPOUCXOJUT B
HanboJiee BHICOKHE MAaBOKH.

BononponyckHble COOpPYKEHHUSI JIOTKOBOTO THUMA CIEAyeT MNPUMEHSTh Ha
aBTOMOOUIBHBIX Aoporax Hu3mmx kareropuid no CII 34.13330 ¢ nepuoandeckum
JIO’KJIEBBIM CTOKOM Ha BEYHOMEP3JBIX M MHOTOJIETHEMEP3JIbIX TPYHTax IIpH
OTCYTCTBUHU TaJIUKOB.

9.6.11 JloTku 6e3 OTBEPCTHI MPUMEHSIOT Ha MEPUOIUUESCKUX BOJOTOKAaX 0e3
TBEPJIOrO CTOKA B PACIUIACTAHHBIX JIOTaX MPU OTCYTCTBUM WU HEOIPEAEIEHHOCTH
BOJIOPA3JIETIOB MEXKIY CMEXHBIMH BOJOCOOpAaMHU, a TaKXKE B MECTaX OKUJAEMOTO
YBEIMYEHHSI pacxojia B pPeE3yJibTaTe NEpepaclpeleieHus] pacyeTHBIX PACXO0J/I0B
MEK]Ty OT/IeJIbHBIMA BOJIOTOKAMH.

9.7 PacueT KOPOTKHMX BOJ00TBOJA0B C MOCTOSHHBIM YKJIOHOM /THA

9.7.1 BomooTBoasl W HAropHble KaHaBbl B  KAdeCTBE DJIEMCHTA
BOJIONIPOITYCKHOTO TPaKTa YCTPAUBAIOTCS B BEpXHEM Obe(e Kak CaMOCTOATEIIbHBIC
COOPY>KEHUS U MPU CONPSHKEHUSIX C COOPYKEHUSIMH BepXHEro Obeda (moaBoasiee
pyciio), ¥ Ha HUKHEM Obede (0TBOsIIEE PYCII0), €CIU COOPYKEHUS HIKHETO Obeda
HE 3aKaHYMBAIOTCS BBIITYCKOM HEMOCPEICTBEHHO Ha MOBEPXHOCTh 3EMJIU.

9.7.2 HaropHble KaHaBbl yCTPAWBAIOT JJIsl 3alIMTHI 3€MJITHOTO IMOJOTHA OT
MOBEPXHOCTHOTO pa3MbIBa OTKOCOB BBIEMOK U MOATOIUICHHS MMOJOIIBBI HACHITIEH B
MPOMEKYTKAX MEXAY MPOIYCKOM BOJbl UY€pe3 UCKYCCTBEHHBIE COOPYKEHUS, KAK
aIbTEPHATHUBY OECKaHAILHOMY BOJIOOTBO/LY .

9.7.3 Ha c1ab0oCTOYHBIX y4acTKaX BEYHOW U MHOTOJIETHEW MEP3IIOThI (Mapsix),
7€ BOJIOOTBO/BI C MOCTOSHHBIM YKJIOHOM JIHA TPYJHO OCYIIECTBUMBI, UX CIEAYET
3aMEHATh O00pa30BaHMEM HUCKYCCTBEHHBIX IIOJIOC CTOKa C MOCJIEAYIOLUM
dhopMUpOBaHUEM CaMOYTIYOJISIONIUXCS KaHAB.

9.7.4 TIpu BO3MOXHOCTH OPTaHU3AIMH ITOCTOSIHHOTO YKJIOHA JTHA Ha yJacTKax
BOJIOOTBOJIOB MX MPOEKTUPYIOT B BUJIE€ KaHAB TPEYTOJIbHOTO M MPSIMOYTOJIBHOTO
MONEPEYHBIX CEUCHUM C YKPETUICHUEM JTHA U OTKOCOB OT pa3MbIBa.

10 Pacyer Hanps:keHHO-1e(OPMHPOBAHHOIO COCTOSIHUSI KOHCTPYKIIUIA

BOJOINPONYCKHBIX TPY0 M cCHCTEM BOA0OTBOA

10.1 TIlpouHOoCTHBIE pacyeThl KOHCTPYKLUHH BOJOMPOMYCKHBIX TpyO Ha
JNEUCTBUE TIOCTOSHHBIX W BPEMEHHBIX HArpy30K BBINOJHSAIOT II0 METOAY
npeeabHbIX COCTOSTHUI. MeTo bl pacyeToB KOHCTPYKIIMU BOZOIPOITYCKHBIX TPYO
U CHCTEMBl BOJOOTBOJA [JOJDKHBI YYHMTHIBATH IPHUHIMI  HCIIOJIb30BAaHUS
MHOTOJIETHEMEP3JbIX TPYHTOB B KayeCTBE OCHOBAHMUS BOJONPOIYCKHBIX TpYO,
KOTOPBIN MPUHSAT B MPOEKTE B cOOTBETCTBUU ¢ TpeOoBanusamu CII 25.13330 u CII
35.13330, TEXHOIOTHIO CTPOUTENBCTBA, IPOEKTUPYEMBIN PEKUM UX IKCIUTyaTallUH,
WHKXEHEPHO-TEOJOTUYECKUE U T'C€OKPHOJOTUYECKUE YCIOBHUS M BO3MOKHOCTH
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U3MEHEHUSl CBOICTB TPYHTOB OCHOBAaHHUS IPU U3MEHEHUM HMX TEMIIEPaTypHOTrO
pexxumMa. PacueTHble HAarpy3KH OMPENessIoT ¢ y4eToM KO3 (UIIMEHTOB COYETaHUN
¥ HaJCKHOCTH MO Harpy3kaM. PacueTHble Harpy3Ku Ha BOJOIPOIYCKHBIE TPYOBI
3aBHUCST OT UX KOHCTPYKIIMH U YCIOBUHM MX PaOOTHI MPHU IKCIUTyaTaIHH.

10.2 IIpu nepeceveHnn BOJONPOITYCKHOM TpyOOii MiIM BOIOOTBOJOM YYaCTKOB
C MOA3EMHBIMU JIbJAMU W HAJEISIMHU, a TaKXKe MPU MPOKIAJAKE BOJIOOTBOAOB IO
COMUGIIOKIMOHHBIM U ONAacHbIM B TEPMOIPO3UOHHOM OTHOILICHHHM CKJIOHAM U
BOM3U TEPMOAOPA3MOHHBIX OEpPeroB BOJOEMOB TIPOEKTOM JIOJDKHBI  OBITh
IPEeyCMOTPEHBI pacyeThl, 000CHOBBIBAIOILILE:

- HHXCHEpPHBbIE pEIICHUS IO MPEIOTBPALLCHUIO Pa3BUTHS KPHUOTE€HHBIX
IPOLIECCOB;

- MEPOIIPUATHS 10 MAKCUMAIbHOMY COXPAHEHHUIO PACTUTEIBHOTO TIOKPOBA;

- 3aMEHY IIyYMHHUCTBIX TPYHTOB Ha HENYYHUHUCTHIE;

- IpEHaX 1 MPOITYCK JIUBHEBOTO CTOKA M CTOKA OT CHErOTasHUSI.

10.3 Temion3onAuMOHHBIE MaTepwansl (MEeHOIUacT, Topd W  Jp.)
UCTIONB3YIOTCS. B KOHCTPYKIIMSIX «HACBIIb — TpyOa» B KayecTBE TEIUIOBBIX
aMOPTHU3aTOPOB!

- JUTSl YMEHBIICHUS TITyOHHBI CE30HHOTO OTTaWBAaHUSA U COXPAHEHUS TPYHTOB
OCHOBaHHUS B MEP3JIOM COCTOSIHMM MOA (yHAaMeHTOM TpyOwl. TommmHy crios
TEIUTOM30JISIIIMOHHOTO MaTepuaja W MECTO €ro pachojiOKEHUST B TPYHTOBOM
MacCUBE YCTaHABJIMBAIOT HA OCHOBAaHUM TEIIOTEXHMYECKOTO pacyeTa U pacueToB
KOHCTPYKLMHU Ha MIPOYHOCTh U YCTONYHUBOCTH;

- 78 TpeloTBpalIeHUs MOpPO3000MHOrO0 pacTpecKHBaHHUs TpYyHTa C
o0pa3oBaHMEM 3MMOM CKBO3HBIX MOIMEPEYHBIX TEMIEPATYPHBIX TPELIUH B TEJE
HACBINU M3-3a CUJIBHOIO OXJIAXAECHUS TPYHTa BOKPYT TPyObl MyTEM pa3MelleHUs
HaJ TpyOOil TEIION30ISLIMOHHOTO dKpaHa.

10.4 TlpuMeHeHue TeX WM WHBIX PACUYETHBIX MOJENEH TpyHTa JOJIKHO
OCHOBBIBAThCSI HA JOCTATOYHOM KOJHYECTBE JIOCTOBEPHBIX HCXOIHBIX JTaHHBIX
WH)XCHEPHO-TEOJIOTHUECKNX  M3bICKAaHWH, HWCCIEeNOBAaHUN  TerIo()HU3MYecKHX,
OPOYHOCTHBIX M J1e(HOPMALMOHHBIX XapPaKTEPUCTUK MEP3JBbIX H  OTTAsBIIMX
rpyHTOB. PacueTHas MoOJenb COOPYXEHHs [OJKHA YUYWUTHIBATh IPOTHO3BI
TEMIIEPATYPHOTO pEeXMMa BO BPEMEHHU, TEXHOJOTHYECKYIO IOCIIEOBATEIHLHOCTD
CTPOUTEIBCTBA, TO €CTh UCTOPHUIO (hOpMHUpOBaHUs TemneparypHoro pexxuma u HJC.

10.5 I[Ipu pacyeTax ycTOHUMBOCTH HEOOXOIUMO YUUTHIBATh IIOPOBOE JaBJICHUE
Ha TPaHUIE MEP3JOro M TajJoro TPYHTOB, THIPOJUHAMHYECKOE BO3JICHCTBHE
(GUIBTPAIIMOHHOTO TIOTOKAa BHYTPUM TPYHTOBOTO MaccHMBa M HHQPHIBTPALUIO
OCaJIKOB.

10.6 DOnemeHTBHI BOJOIMPOMYCKHBIX TPYO0 pPACCUMTHIBAIOT IO METOAY
IpelebHbIX COCTOSHUM Ha JEMCTBHE MOCTOSHHBIX, BPEMEHHBIX M MPOYHX
Harpy30K: COOCTBEHHOTO Beca KOHCTPYKIIM; BEPTUKAJILHOTO U TOPU30HTAIBHOTO
JaBJICHHUS TPYHTAa OT Beca HACHINHM; OT IMOJABIKHOTO COCTaBa; CTPOUTEIHHOU
Harpy3Ky; CEHCMMYECKUX BO3JCHUCTBUH; TEMIIEPATYPHBIX  KIUMATHYECKUX
BO3JCHUCTBUU U MOPO3HOI'O ITyUYECHHUS.
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PacueTHbie Harpy3Ku JJIsl IPUHATON PACYETHOU CXEMBI CIIETyeT ONPEACIIATh C
Kod(dpureHTaMu COYeTaHNM U HAIC)KHOCTH 110 Harpy3kaMm B cooTBercTBuu ¢ CII1
35.13330.

[Ipy npUMEHEHWM YHCICHHBIX METOJIOB PACYCTHYI0 MOJAEIb CIEayeT
pa3palaThiBaTh HEMOCPEACTBEHHO i KOHKPETHOW BOJOIMPOIYCKHOM TpPyOBI €
Y4€TOM HWHXCHEPHO-TCOJOTUYECKUX, THUIPOJIOTUYECKUX, TECOKPHUOIOTHICCKUX
YCJIOBH.

10.7 Jns Bcex TpyO kimacc Harpy3km coriacHo CIT 35.13330 crmemyet
NpUHUMAaTh paBHbIM 14, kpoMe TpyO, pacloOKEHHBIX B PEKPEAIMOHHBIX U
IPUPOJOOXPAHHBIX 30HAX TOPOJOB, MJsi KOTOPBIX KJacC HArpy3ku CieayeT
MIPUHUMATh paBHBIM 1 1.

J171s1 peKOHCTPYUPYEMBIX COOPYKEHHI KIIACC Harpy3KH ClielyeT IPUHUMATh He
menee 11.

10.8 TIlpu pacuerax cuCTeMbl «TpyOa — HACHIIb» B TEUYCHHE CpPOKa
AKCILTyaTalli B OKPECTHOCTH BOJOMPONYCKa CIAEAYET MOMOJHUTEILHO YUUTHIBATh
CIEYIOIINE HArpy3KA W BO3ACHCTBUSA: OT MAKCUMAJIIBHOM PACUECTHOW BEJIMYHMHBI
WHTEHCUBHOCTH BOJIHOTO CTOKA, MOJICIKAIIETO MPOITYCKY Yepe3 BOIOMPOITYCKHBIE
COOPYKEHHS; BO3MOYKHOCTH 00pa30BaHUs HAICIH U €€ MAKCUMAJILHOM MPOTHO3HON
TOJNIIMHBI W PEXUMa pPOCTa WM TasHHS; MAKCUMaJIbHOW TPOTHO3HOW OICHKU
YPOBHSI BOJBI C YyYETOM MOIIHOCTH HaJIeW; IPOTHO3HBIX BHYTPHUTOIOBBIX
KoJIeOaHM TeMIiepaTypbl BO3/1yXa U TOJIIUHBI CHEXHOTO MOKPOBA B €CTECTBEHHBIX
YCIJIOBUSIX M HA OTKOCAX HACHINK; HAIUYUS U cocTosiHUs MMI', BKiTto4ast 1bAUCTOCTh
U TeMIeparypy IpyHTOB J10 riayOunbl He MeHee 20 M. Heobxomumo B pacuerax
TaK)K€ YUYMUTHIBATh TIOKA3aTeNId KPUOTEHHBIX CBOMCTB TPYHTOB HACHIIU H €€
OCHOBaHMsI, B TOM YHCJI€ MyYHUHHUCTOCTh, OCAJKH, BO3HHUKAIOIIUE B IPOIECCE
OTTaWBaHUS, TEMIIEPATYPHOE paCIIUPEHUE U JP.

10.9 KoHCTpyKIIMH BOJOMPOMYCKHBIX TPYO JOMYCKAETCS MPOEKTUPOBATH IO
MJIOCKUM PACUETHBIM CXeMaM C YY4E€TOM B3aMMOJICHCTBHI 3JIEMEHTOB MEXIy COOOU
¥ OCHOBaHHEM. B BOIOMIPOITYCKHBIX TpyOax pacyeTy Mo ajIexar:

- )KeJIe300CTOHHBIE 3aMKHYTHIE 3BEHbBS, (DYHIAMEHTBI U CTEHKH OTOJIOBKOB;

- OCTOHHBIC CTEHKH 3BCHBEB M OT'OJIOBKOB, IJTUTHI MIEPEKPHITHS, PyHIAMECHTHI;

- METAJUTMYECKHE TOQPHUPOBaHHBIC THOKHE 3BEHBS U COCTUHCHUS,

- CBapHBIC COCOUHEHUS METAUIMYECKUX TJAAKUX TMPSIMOIIOBHBIX U
CIIUPAJICIITIOBHBIX TPYO.

10.10 Ycunus B aieMeHTax TpyO OMpenesisitoTcs 1o IpaBuiaM CTPOUTEITBLHOM
MEXaHUKHU C YYETOM HX YNPYrod paboThl, TO €CTh HEAOMYIICHUS TIACTUYCCKUX
nedopmarmii.

10.11 IIpu pacuere 3JIEMEHTOB METAUIMYECKUX TOGPUPOBAHHBIX TPyO Ha
MIPOYHOCTH B PACUETHBIX CEUCHUSIX CIICYET YUYUTHIBATH MPOOJIbHBIE CKUMAIOIIINE
yCWIHSI ¥ M3ru0arone MOMEHTHI. PacueTHoe cOmpoTHBIIEHHE MaTepHayia TpyObl
IPY TUTACTHYECKOM TEUYEHUHW OTpEISIsIeTCs ¢ ydeToM KoddduimeHTa ycaoBUi
pabotel. [Tonepeunsie nedopmManuu METALIUYCCKAX TPYO Ha CTAIUU OTCHINKU H
VIUIOTHEHUST OOKOBBIX TMPU3M TPYHTa CJEAyeT OTPaHUYHUTHh BEIMYMHOH, HE
npesbimaronie 3 % HomuHaasHOTO MUaMmeTpa D.
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10.12 VYcwmus pana pacuera 3JIEMEHTOB KPYIJbIX M MPSIMOYTOJIBHBIX
KEJIEe300€TOHHBIX TpPyO0 ONpeneNsifoTcsl TMpH pacueTax Ha MOPOYHOCTh U
TPEUIMHOCTOMKOCTH (110 PAaCKPBITUIO TpelllH). CeueHus! 3BEHbEB BOIOMPOITYCKHBIX
TpyO0 pacCUMTHIBAIOT MO MPOYHOCTH OT PACUETHBIX HArpy3okK, a Io
TPEIIMHOCTOMKOCTH — OT HOPMATUBHBIX Harpy3ok (6e3 yudera KO3(QQPHUIIMEHTOB
HAJIC’)KHOCTH T10 HArpy3Ke).

10.13 PacueTslI xene300eTOHHBIX 3B€HBEB TPYO MO MPOUYHOCTH BBIMOTHIIOTCS
B coorBercTBuM ¢ CII 25.13330, CII 35.13330 no mepBo# rpymnne npeaeabHbIX
COCTOSIHUMA (MO0 MPOYHOCTH M YCTOWYMBOCTH (OPMBI) U MO BTOPOH — IO
TPEIIMHOCTONKOCTH (110 PACKPBITUIO TPEIIHH).

Pacuer ’xene300€TOHHBIX 3BEHBEB BOJIOMPOIYCKHBIX TPYyO MO MPOYHOCTH
BKJIIOYAET:

- OIPEEIICHNE TEOMETPUUYECKUX NTapaMETPOB PaCUETHOIO CEUEHUS;

- Ha3HAYeHHE pabouel apMaTyphl;

- MPOBEPKY MPOYHOCTH MO HOPMAJBHBIM K MPOAOIHHOW OCH M HAKIOHHBIM
CCUCHUSIM.

10.14 KoOHCTpYKTHBHBIE DJEMEHTBHl TpyO CIEIyeT pacCuMThIBATh IIO
NPOYHOCTH, YCTOMYMBOCTH  TPOTHUB  ONPOKUIBIBAHUS M CKOJIBXKEHUS,
TPEMMHOCTONKOCTH U 1o nedopmanusM. OCHOBaHUS TPYyO pacCUMTHIBAIOT Ha
MPOYHOCTh (HECYIIYI0 CIOCOOHOCTh) B COOTBETCTBUU ¢ TpeboBaHusmu CII
35.13330 u Ha ocaaxy no CII 22.13330.

10.15 Kpyrnele xene300€TOHHBICE 3BEHbS  BOJOMPOITYCKHBIX — TPYyO
PacCUUTHIBAIOT HA HEPABHOMEPHOE PaJIMaIbHOE JIaBIICHUE TPYHTA HACHIIH.

10.16 3BeHbs MPAMOYTOJBHBIX KEIE300€TOHHBIX TPYO PACCUMTHIBAIOT Kak
pambl 3aMKHYTOI'O KOHTYpa € JIONOJHUTEIbHON MPOBEPKON UX CTEHOK 10 CXEME C
xecTko 3anenanabpiMu cToikamu (CIT 35.13330). 3BeHbs 3arpy aroT paBHOMEPHO
pacnpeneNeHHbBIMI Harpy3kaMu OT BEPTUKAJIBHOTO W TOPU3OHTAILHOTO JABICHUS
IrpyHTa OT COOCTBEHHOIO Beca M BPEMEHHON TOJBM)KHOM  Harpy3KHu.
["'opu3oHTaNnbHOE AaBIEHHE OT COOCTBEHHOTO BECa IPYHTA ONMPEIEISIOT Ha YPOBHE
CepeHBI BHICOTHI 3B€HA TPYOBI. 3BEHbs KEI€300€TOHHBIX MPSIMOYTONBHBIX TPYO
pPacCUMTHIBAIOT HA IEHCTBUE U3THOAIONINX MOMEHTOB, IMTPOIOJIBLHBIX U TOMEPEUHBIX
CHJI, KOTOPBIE ONPEAETSIOTCS TI0 MPaBUIaM CTPOUTEIHHON MEXaHUKH.

10.17 ToHKOCTEHHBIE METANIMYECKHUE, B TOM YHCIIe TOPpUpoBaHHBIE, TPYObI
CJIEyeT PAcCUUTHIBATh HA JEUCTBHE M3TMOAIOINIMX MOMEHTOB, MPOJOJIBHBIX M
MOMEPEYHbIX CHJI, BO3HUKAIOIIUX B XOJ€ H3MEHEHUN TeMIIepaTypHOIro IO
OoCHOBaHUU. [loTeps yCTOMYHUBOCTH B 3TOM CJIy4dae ONPEAEISIETCS Yepe3 Harpy3Ky,
BBI3BIBAIOIIYIO «ITPOIIEIKNBAHKIE» BEPXHEH TOUKU TPYOHI.

[Ipu pacuerax BOJOMPOIYCKHBIX TPYyO YUCICHHBIMH METOJAMU pacdeTHas
cXeMa JOJDKHA YUYUTHIBATh HAIMYKME apMHPOBAHUS KEI€300€TOHA, COBMECTHYIO
paboTy TpyObI U OKPY>KAIOILIETO €€ TPyHTa (ApMOTPYHTOBBIX 371eMeHTOB). [Ipu aTOM
Ha KOHTaKTax (FPaHMIAX) <OKeIe300€TOH/METallI — TPYHT/apMOTPYHT» CIIEIyeT
NPUMEHATh  WHTep(EWCHbIE  SJEMEHTHI,  YYHUTHIBAIONIME  BO3MOXKHOCTH
MPOCKaNIb3bIBAaHUS TPYHTA 110 KEJIe300€TOHY/MeTally.

33



CII 445.1325800.2018

[lenecooOpa3HO CTPOUTD JIMHUIO BIUSAHUS OT JEHCTBUS BPEMEHHOUN HArpy3Ku
JUIsL ONpeneieHusl HamboJiee ONacHOro ee MNpuilokeHus. Pa3mepsl pacueTHOU
o0nacTd TPUHUMAIOT 10 KPUTEPUIO OTCYTCTBUSL CYIIECTBEHHOTO BIIUSHUS
VM3MEHEHUW TPAaHUYHBIX YCIIOBUM HA PE3YJIbTATHI PacyeTa.

10.18 B cBsi3u ¢ U30BITOYHBIM OXJIAXKACHUEM IPYHTOB HACBHIH B OKPECTHOCTHU
BOJIONPOIYCKHOW TPYOBI, BBI3BAHHBIM IUPKYJISIMEH B HEH XOJOJHOTO 3UMHETO
BO3/lyXa, CJEAYET IMPOBEPATh pACYETOM BO3MOXKHOCTH HX MOPO3000MHOIO
pPacTpECKUBAaHHUS B MEP3JOM COCTOSIHMM. (OCHOBOM TakKoro pacdera SBIIAETCS
MPOTHO3 TEMIEPATYPHOIrO TOJIA M MOJs TeMIIEpaTypHbIX HANpPsDKEHUH MeToaamu
MaTEeMaTUYECKOr0 MOACIUPOBAHUS.

10.19 K w4gmcay BaxHbIX (aKTOPOB Halee00pa30BaHUsI OTHOCSTCS
TeMIlepaTypa HapyKHOTO BO3JyXa B 3MMHHUI MEpPUOJ, KOJIMYECTBO OCaJIKOB B
OCEHHE-JIETHUI MepuoJl MPEIbIAYIIEro rojja U TONIMHA CHEKHOro nokposa. [Ipu
IPOrHO3UPOBAHUM PACUETHBIX MAPaMETPOB U3 BCEX HaJIEAEH, BOZHUKAIOIIUX B 30HE
BOJIONPOITYCKHBIX TpyO, CleayeT BBIACTUTh HalleAd C THTAaHUEM TPYHTOB,
MOJIBEP)KCHHBIX CE30HHOMY TPOMEP3aHUI0 W OTTAWBaHUIO, MOBEPXHOCTHBIMH,
HAJMEP3JIOTHBIMH, TPYHTOBBIMHU BOJIAMH.

10.20 Jlomyckaetcs MCTONIB30BaHUE MPUOMKEHHOW METOANKH PacdyeToB Ha
OCHOBE MOJIEIMPOBAHUS KPUOT€HHBIX (PU3HKO-T€0JIOTHYECKUX MPOLECCOB.

10.21 OOpa3oBanue TPYHTOBBIX HaJeJIcH OMPEACIACTCS CE30HHBIM
IpPOMEp3aHUEM TIEPBOrO OT MOBEPXHOCTH BOJOHOCHOIO T'OPU30HTA U CMBIKAHUS
MMI' ¢ ce30HHOOTTaMBaKOIUM MaccUBOM. [Ipu 3TOM HEOOXOAMMO YYUTHIBATH
B3aMMHbBIE PACHOJIOXKEHUE W COOTHOIICHUs TiayOuHbl 3aneranus MMI wm
BOJIOYTIOPA, YPOBHS T'PYHTOBBIX BOJ U TNTyOMHBI TPOMEP3aHUsl.

10.22 Pacuety Ha BeIHOCIMBOCTH B cooTBeTcTBUU ¢ CII 35.13330 momiexar
NEPEKPBITUST TPSIMOYTOJIbHBIX >Keie300eToHHbIX TpyO. Ecnmm mpu pacuere Ha
BBIHOCIIUBOCTDH MEPEKPHITUI TPyO HAIpPsOKEHUSI B apMaType He IpeBbimaoT 75 %
YCTAaHOBJICHHBIX PACUETHBIX CONMPOTHUBJICHUH (C yueToM KO3(P(ULHUEHTOB yCIOBUN
paboThl [JIs1 pacyETHOrO COMPOTHUBICHHS O€TOHa M apMaTypHOM CcTalu NpH
MHOTOKPAaTHO MOBTOPSIOUINXCSA HArpy3Kax), TO AOMOJHUTEIBHBIE OTPAaHHYEHUS T10
KJlaccaM apMmarypbl M MapKam CTalid Il apMarypbl, pacCUUThIBA€MOW Ha
BBIHOCIIUBOCTh TPU CPEIHEW TeMmIlepaType HapyKHOrOo BO3ayxa Haubosee
XOJIONHOM NATUIHEBKH HIKE MUHYC 40 °C, monmyCcKaeTcsl He BBIIIOIHSATD.

10.23 Kouctpykiuu xene300etoHHbix Tpyd Ha MMI' cornmacuo CIT 35.13330
JOJKHBI yJIOBJIETBOPSITh TPEOOBAaHUSAM K KaTeropuu TpeuuHocToiikoctu mo CII
35.13330. [omyckaeTcsi OTpaHWYEHHOE 10 IMUPUHE KPATKOBPEMEHHOE WIJIN
JUIUTEIBHOE PACKPHITHE HOPMAJIbHBIX U HAKJIOHHBIX K MPOAOJIHHONW OCH 3JIEMEHTa
TpYyOBI TPEIITUH.

10.24 Pacuer 1o pacKpbITHIO HOPMaJIbHBIX U HAKJIOHHBIX TPEIIMH IPOBOST 110
ykazanusM CII 25.13330 ananoruvHo xene300€TOHHBIM MPOJIETHBIM CTPOCHHUSIM.

10.25 IIpenycmaTpuBaroT  ONpeAeNieHWE  3HAUYEHHUS  MOMEHTa  JUIs
BHEIICHTPEHHO CXKaThIX AJIEMEHTOB Kak u3rubaromero momenta mo CII 35.13330
IIPU PACTIONIOKEHUH TPOJIOIBHOTO YCHIIHSI MEXKAY IEHTPAMU TSHKECTH PACTSIHYTOU
Y CKaTOW apMaTyphbl.
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10.26 ®dynaaMeHThl BOJONPOITYCKHBIX TPYO B 30HE pacripoctpaHeHus MMI™ u
Hasee00pa3oBaHus CIeayeT IPOCKTUPOBATh, OO0 1ast HOpMBI U TpeboBanms CI1
25.13330. Ilpu »TOM pacueT ocaaku MU IydeHus (PpyHAamMeHTa TPYOBI CleayeT
BBIMIOJHATH C Y4eTOM TPOTHO3a TEMIIEpAaTypHOrO  peXuMa B  30HE
TEPMOMEXAHUUYECKOTO BIUSIHUS TPYOBI.

10.27 TIlpoekTHble pelieHUs MAOKHBI OBITH OOOCHOBAaHBI —pacdyeTaMu
3$(GEKTUBHBIX  HANPSHKEHUM ISl  MHXKEHEPHO-T€OJIOTMUYECKUX  DJIEMEHTOB,
HAXOJSIIUXCS B BOJOHACBHIIIEHHOM COCTOSIHUHM, U JIOTIOJHHUTEIHHO OIICHKOU
n3meHenuit HJIC Bo Bpemenu. [Ipu 3ToM 10KHBI OBITH BBHITTOJIHEHBI PACUETHI:

- 0CaJIKU TPYOBI ¥ CTPOUTENILHOTO MOAbeMa B HEMEP3JIBIX TPYHTAX;

- 0CaJIKU TPyOBl Ha OTTAUBAIOLIUX IPYHTAX U B 30HAX BO3MOXKHOM Jerpajaiiuu
MEp3JI0THI;

- nomepeyHbix naedopmanuii TpyObl Ha CTAaJWU OTCHIIKKA U YIUIOTHEHUS
OOKOBBIX IIPU3M IPYHTA JJIsl METAIIMUECKUX TPYO;

- CTPOUTEIBHOTO TOJAbEMa COTJacHO ToJjiokeHusM pasaenoB 7 u 12 CII
25.13330.2012 (pacyer momyckaeTcsi MPOBOAMUTE IO METOAY CYIEPIIO3UIIHH).

10.28 PacuetHyto ocasiky Sp IO OCH HACBIIHU CJI€yEeT CPAaBHUBATD C MIPEIEIBHO
JIOITYCTUMOM OCaJIKOM.

B cnygae ecnm pacdeTrHas ocaaka TPEBBINIAET JOMYCTUMOE 3HAuYCHUE,
HEOOXOJMMO TPHUHATH MEpPhl MO HW3MEHEHHIO MPOEKTHOTO pEIICHUs IyTeM
YBEIMYEHHS YKJIOHA JIOTKA TPYOBI WIJIM TOJNIIUHBI MOAYIIKA WK TMPUHATH JPYrou
BapHaHT KOHCTPYKLIUU BOAOIPOITYCKHOTO COOPY>KEHUSI.

10.29 PacuerHyro ocaaky Sp MO OCH HAachllld Ha OTTaMBAIOIIMX TPyHTax
ClIeAyeT YBEJIMYUTh Ha BEJIWYMHY JOMOJHUTEIBHOM OCagKU CJIOsI TPYHTA,
OTTAMBAIOUIETO B MPOIECCE IKCIUTyaTallul TPYObl, — Syon. [ TyOMHY OTTaMBaHUs
ONpENEeNsAI0OT  Ha  OCHOBE  TEIUIOTEXHMYECKMX  pacyeToB U pacuera
cooTtBeTcTBYtoLero n3mMeHenus HJIC, BbI3BaHHOIO M3MEHEHHEM TeMIIepaTypHO-
BJIQXKHOCTHOTO COCTOSTHUSI TPYHTa COOPY>KEHHS, BKIIFOUAIOIIETO BOJOMPOITYCKHYIO
TpyOy M €ro OCHOBaHHME, a TakXKe IO JaHHBIM HATypHBIX HaOTMIOACHHWI 3a
aHAJIOTUYHBIMU COOPYKCHHSIMH.

Ocanky Spn CHOSI TPyHTa, OTTAWBAIOIIETO B TMPOIECCE IKCIUTyaTaIllH
COOPY>KEHHUSI, OTPEIENIAIOT METOI0M MOCIOWHOTO CYMMHUPOBAHUSI.

[Ipu ctpoutenscTBe TpyO HA BEYHOMEP3JBIX TPYHTAX, HCIOJIB3YEMBIX B
MEP3JIOM COCTOSIHUH, COXPAaHIEMOM B MPOIIECCE CTPOUTENHCTBA U B TEUEHHUE BCETO
3aIaHHOTO CPOKa AKCILTyaTaluu (1Mo npuHuumny |), pacyeT ocagiok HE IPOBOISIT.

10.30 IIpu pacuere BOJOOTBOAOB CJEAYET MPOBEPSTH YCTOWYMBOCTH HX
OTKOCOB U TNPHUPOAHBIX CKJIOHOB, B KOTOPBIX OHU 3aIPOEKTUPOBAHBI, C yYETOM
IPOrHO3a TEMIEPATYPHO-BIAKHOCTHOTO peXUMa.

11 Oco0eHHOCTH TeMIIEPATYPHOr0 pe:KMMa IPYHTOB TeJa M OCHOBAHMM

COOPYKEeHM

11.1 Xapaxkrep TeMnepaTypHbIX MOJIeH

11.1.1 IIporHo3upoBanue TeMNEPATYPHOIO PEKMMaA BEUYHOMEP3JIBIX TPYHTOB
OCHOBAHUU CIEAYET OCYHIECTBIATH C YYETOM TPEXMEPHOCTH TEIIOBBIX ITPOLIECCOB.
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11.1.2 TIlpu nOpOEKTUPOBAHUHU COOPYKEHUM BOJOMPOMYCKHOTO TpakKTa
HEOOXOJMMO YYHUTHIBATh H3MEHEHHE TEMIIEPATypHOTO peXHMa BEYHOMEP3IBIX
TPYHTOB OCHOBAaHMI, KOTOPOE€ MOXET MPOU30MTH HA BCEM MPOTSKEHUU UX
pacueTHOro cpoka ciyx0b1. Heobxomumyro J71s1 pacueToB HECYIIeH CIOCOOHOCTH U
YCTOMYMBOCTA OCHOBAaHUM TEMIIEPAaTypy BEUYHOMEpP3JbIX TPYHTOB CIEAYET
ONPENENATh, YUUTBIBAS TPU XAPAKTEPHBIX COCTOSHHUSA UX TEMIEPATYPHBIX IMOJEH:
NpeneIbHOE, HAYalIbHOE U BPEMEHHOE.

[IpenenbHOMY COCTOSIHUIO COOTBETCTBYET TEMIIEPATYPHOE MOJIE B MpeAenax
BOJIOTIPOMYCKHOTO TpakTa, KOTopoe (GopMupyercs B MOCIEAHUA TOJ pacueTHOU
MPOJIOJKUTEIBHOCTH AKCIUTYaTallii COOPY>KEHUS U €T0 DJIIEMEHTOB.

HavanbHOMY COCTOSIHUIO COOTBETCTBYET TEMIIEPATYPHOE TOJIE MEPE]] HAYAJIOM
CTPOUTEIHCTBA, ONPEALIISIEMOE OOBIYHO 10 JAHHBIM U3BICKAHUM.

BpeMEeHHOMY COCTOSIHMIO COOTBETCTBYET TEMIIEPATYPHOE IOJE B MPOLECCE
CTPOUTEIBCTBA M DSKCIUIyaTallUH COOPYXXEHHUS BOJOIIPOIIYCKHOIO TpakTa. ITO
IIPOMEKYTOUYHOE COCTOSTHUE MEXAY HaYaJIbHBIM U MTPEACIbHBIM.

11.1.3 IIpn mporao3upoBaHUK TEMIIEPATYPHOTO PEKUMA TPYHTOB OCHOBAaHUN
U oOecrnedeHHs B IIPOLIECCE HDKCIUTyaTallkd YCJIOBUM JJII  COXpaHEHHS
TEMIIEPATypPHOTO pPEKUMa CIIEYET MPaBUIbHO YUYUTHIBATH Pa3Mephbl TEPPUTOPHUH B
IJIaHe, KOTOpbIE SIBJIAIOTCS 30HOW TEIUIOBOTO BIIMSHMS JUIsI MECTa IMepeceyeHus
BOAOTOKA. JIJ1s1 3TOr0 peKOMEHAYETCS UCTIONb30BATh MPUOJIMKEHHYIO 3aBUCUMOCTh

R =2h, (11.1)
riae R — paguyc 30HbI BIUSHUS 1715 JTI000H TOUKHU MEepeceYeHUs BOAOTOKA, M;
h — rmyOmHa OT JHEBHOW MOBEPXHOCTH (T. €. JJS OMOPBl MOCTa — OT
€CTECTBEHHON MOBEPXHOCTH TIPYHTA, I HACBIIM — OT ITOBEPXHOCTH
HACBITH U T. 11.), M.

11.1.4 Tlpu mpoeKkTUpOBaHUU CJIEAYET YUUTHIBATH OOIIME 3aKOHOMEPHOCTU
(bopMHUpOBaHUS TEMIIEPaTYpPHOIO pEXHUMa, BBIABISEMbIE B Mpolecce padoT
(mpunoxenwue I).

11.2 PacueTHasi TemMneparypa

11.2.1 3a pacueTHyr TeMIeparypy IPUHHAMAIOT TEMIIEpATypy TpyHTa Ha
MOMEHT OKOHYaHUs TEIUIOro NepHoja roaa, T. €. Ha 1 OKTAOps, Uil onpeneaeHus
Hecyllel cnocoOHOCTH, Ha 1 anpess — AJid onpeieNieHus TIyOUHbI TPOMEpP3aHHUsl.

11.2.2 PacuetHyro TemnepaTypy CJIEIyeT ONpPENesATh, UCXOAS U3 TOTO, YTO
HAYaJIbHOE U BPEMEHHOE COCTOSIHUSA MOTYT OBITh KaK MEHee OJIaronpHUsITHBIMU, YEM
npenenbHoe, TaK U 6osee OIaronpusTHBEIME, 0 hopmyie

tp +At<t, > t, + At, (11.2)
rae typ, thy — TEMIEPATYPBI TPYHTA TP BPEMEHHOM U IIPEIEIBHOM TEMIIEPATYPHBIX
COCTOSIHUSIX COOTBETCTBEHHO, °C;
t, — pacueTHas Temreparypa rpyHra, °C;
At — Temneparypnas 1o6aBKa, mpuHUMaeMas 11 iec4anbix rpyHTOB 0,5 °C,
a U1 ramHucTeIX — 1,0 °C.

PacuetnHass Temmeparypa AOJDKHA OBITh BbIIIE, YeM IpPU BPEMEHHOM U
MPeNeIbHOM COCTOSIHUSX.

11.3 Craguy nporHo3upoBaHUsA TEMIIEPATYPHOI0 Pe:KUMA
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[Ipu ompenesnieHNH TpaHUL] 30HBI TEIUIOBOTO BIIMSIHUS COOPYXEHHUS CIIEIYET
YUYUTBIBATh BIMSHUE COCEIHHUX, CMEXKHBIX C COOPYKEHHUEM TeppuTopuil. IIpornos
TEMIIEPATypPHOTO peKUMa OOJIBIIMX B IUIAHE OOBEKTOB CJIEAYET BBINOJIHATH B TPH
CTaJuu:

- OLICHKA TEMIIEPATYPHOTO PEKUMA TEPPUTOPUU O CTPOUTEIBCTBA C YUYETOM
MMEIOLIENCS PACTUTEIIBHOCTH, BOJJOTOKOB X BOJIOEMOB U T. I1.;

- OLICHKAa TEMIIEPATYPHOI'O PEXMUMA TEPPUTOPHUM IOCIE CTPOUTEIBCTBA C
y4€TOM U3MEHEHUS PaCTUTEIHLHOCTH, BEIPYOKH Jieca, mepeopMUPOBaHUS BUIUMBIX
00BEKTOB, UCKYCCTBEHHBIX OTCBHITIOK U T. II.;

- pacyeT TEMIIEpaTypHOTO peXUMa KOHKPETHOTO OO0BEKTa C Y4EeTOM
nepeMeHHOro (POHOBOTO MPEEIBHOTO TEMIIEPATYPHOTO COCTOSIHUS.

12 IlporHo3upoBaHue  HM3MEHEHMIl  TeMIEPATYPHOI0  PeKUMA

MHOTI'0JIETHEMEP3JIbIX TPYHTOB

12.1 O01mme mos10KeHUst

12.1.1 PacueTHblii TeMIepaTypHbId PEXHUM JOJDKEH OOECHEYUTh C Yy4ETOM
KOHCTPYKTUBHO-TEXHOJIOTMYECKUX MEPOIPHUATHIA:

- TpeOyeMYI0 HECYIIYIO CLIOCOOHOCTh TPYHTOB;

- YCTOWYMBOCTh K HAPYIICHHSM B pe3yibTaTe NEHCTBUSA HENPEIBUIACHHBIX
IIPUPOJIHBIX WU TEXHOTEHHBIX BO3/ICUCTBUN.

12.1.2 Ilpn npoBeneHUH pacyeToB IO MPOTHO3MPOBAHUIO TEMIIEPATYpPHOTO
peXHMMa rPyHTOB OCHOBAHUM JOJKHBI ObITh YUTEHBI:

- KJINMaTU4ECKUE BO3JCHCTBHS;

- MEP3JIOTHO-TPYHTOBBIE YCIOBUS B 30HE MOCTOBOTO IEPEX0/IA;

- penbed, paCTUTEIIHBHOCTD;

- pasnuuHble (u3MUeckue mporecchl (Hampumep, QUIbTpalus BOJBI),
MMEIOIIHNE MECTO B 30HE MOCTOBOTO IIEPEX0/1a;

- BO3MOJKHBIE M3MEHEHHUs MPUPOJHBIX U TEXHOTCHHBIX YCJIOBHH 3a Bpems
AKCILTyaTallMi MOCTA.

12.1.3 DkcrmyaTaliMOHHbIE XapaKTEPUCTHKH BOIOIPOITYCKHBIX TPYO M CHCTEM
BOZOOTBO/IA CIEAYET OLICHUBATh C YYETOM BIUSHUSA MHOTHX PUPOAHBIX (PAKTOPOB,
U3 KOTOpPBIX OCHOBHBIMHU SIBJISIFOTCA JIBa KIMMAaTUYeCKHX: 1) Temmeparypa
HApY)KHOTO BO3yXa; 2) CHETONEPEHOC H TPHU MEP3JIOTHO-TPYHTOBBIX: 1)
TEMIEpaTypa MEpP3JIOThI; 2) IbAUCTOCTh IPYHTOB U HaJU4KE MOrPEeOEHHBIX JIBIOB;
3) 3aCOJIEHHOCTh TPYHTOB.

12.2 PekoMeHaaMM K METOAMKE pacyeTa

12.2.1 Pacuetsl TeMIIEpaTypHOTO peXUMA CIEAYET MPOBOAUTH B TPEXMEPHOMU
IIOCTAHOBKE, HCXOIS M3 CI0XHOTO TPEXMEPHOTO TEMIIEPATYpHOTO COCTOSTHUS
rpyHTOB. JlJIsI OTHENBHBIX YacTed M KOHCTPYKTHUBHBIX 3JIEMEHTOB JOIYCKarOTCS
pacueTsl B OITHOMEPHOM U IBYMEPHOU MMOCTAHOBKAX.

12.2.2 TIporao3 remnepaTypHOro pexnuMa peKOMEHAYETCS MPOBOJIUTH JBYMS
METOJAMH: MPHUOJIMKEHHBIM U TOYHBIM C COMOCTaBIIEHUEM M B3aHMMOIPOBEPKOMN
pe3ynbTaToB. [[1s TOUHOrO pacuera peKOMEHAYETCS MCIOIb30BaTh MPOrPpaMMHBIE
KOMILJIEKChI, OCHOBAHHbBIE HAa HMCIOJb30BAHUM UYHCIEHHBIX METOA0B (Pa3HOCTHBIX
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METO/IOB, METOJOB KOHEUHBIX 3JEMEHTOB M Jp.). MeToauka NpUOIHKEHHOTO
pacueta uznoxeHa B npuioxenuu [ CIT 354.1325800.2017.

12.3 UcxoaHble JaHHbIE

12.3.1 Ilpu Ha3HaYEHNHU UCXOIHBIX JAHHBIX JJIS pacyeTa KpOME TeMIIEpaTyphl

BO3]lyXa CIEAYET YYUTHIBATH YCIOBHS TEINIOOOMEHA HA MOBEPXHOCTH.

12.3.2 Ha mnoBepXHOCTH TPEXKAEC BCETO CIEIYyeT YUYUTHIBATH CHEXHbBIC

OTJIOKEHUSI, PACTUTEIIbHBIN MOKPOB M UCKYCCTBEHHBIE TOKPBITHS.

12.3.3 Ilpm omnpenemeHnn TeMmmepaTypbl BO3AyXa CIEAYyEeT YYUTHIBATH

COJIHEYHYIO paJIallii0 U UCTIAPEHUE C TOBEPXHOCTH.

PacueTHyo BeTMUMHY CpeIHEMECSIUHON MPUBEICHHON TeMIlepaTyphl BO3IyXa

OTIPEEIISIOT 10 popMyIie

tp =t + Aty — At (12.1)
rne t — cpemHeMmecsyHas ~TemIepaTypa BO3[yXa, oOmpeaensemMas 1Mo
KJINMATOJIOTUYECKUM CIIPAaBOYHUKAM,;

Aty m Aty — mompaBKM K CPEOHEMECAYHBIM TEMIIEpaTypaM BO3AyXa 3a CUET
COJIHCYHOW pajualid MW HWCHApeHHUs COOTBETCTBeHHO, °C,
omnpenesieMble o popmyam:

At, = g, (12.2)
At = At K, (12.3)
3J1eCh ' — CpeITHEMECSIUHAs] CyMMa paJuallMOHHOro 0anaHca Juisi pacCMaTPUBAEMOT0
>J€MEHTa MOBEPXHOCTH, KKal/(M2-Mec);
0. — KO>()(UIUEHT TeII000MEHa HAa MOBEPXHOCTH TpyHTa, KKaj/(m2-u-°C),
MPUOIMKEHHO BBHIYUCIISIEMBIH TI0 hopmyJie
o= 1017, (12.4)

31ech V — CKOpOCTh BETpa, M/C;

k — k03 puineHT, yUNTHIBAIOLIMI XapaKTep MOBEPXHOCTH, IPHHUMAEMbIN B
nepBOM MpUOIMKEeHUHU paBHbIM 0,8 17151 ecTrecTBeHHOM oBepxHOCTH U (0,3

— JUIS OTOJICHHOM.
[Ipn OTCYTCTBUM HaHHBIX M3BICKAHUW JOMYCKAETCS K CpPEIHEMECSYHBIM

3HAYEHHUAM TEMIIEPATYphbl BO3/1yXa C anpess Mo CEHTI0pb NpUHUMATh NonpaBku At
=3 °C.

13 KoHTpoJib KauecTBa, IPpUEeMKa padoT

13.1 KoHTposab 3a mpou3BOJACTBOM PabOT JOJKEH OCYIIECTBIATHCS Ha BCEX
CTaJUSX TEXHOJIOTMYECKOIO Mpolecca.

13.2 KoHTpoJib M OILIEHKYy KayecTBa pabOT TPH YCTPOIMCTBE COOPYKEHUU
BBHITIOJIHSIOT B cooTBeTCcTBHH ¢ TpeboBanmsimu CII 46.13330, CIT 48.13330.

13.3 B mnpouecce CTpPOUTENbCTBA BOJOMPOMYCKHBIX W BOJOOTBOJHBIX
COOPY)KEHUU COCTABJISIIOT aKThl OCBHJICTEILCTBOBAHUS CKPBITBIX padOT B
cootBercTBUM ¢ CII 48.13330 Ha cienyroiye BUIbI padoT:

- TOTOBBIN KOTJIOBAH MO TPYOY, JOTOK;

- YCTPOMCTBO I'PaBUUHO-TIECYAHOU MTOATOTOBKH;
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- MOHTaX JIEKAJIbHBIX OJIOKOB, MOHTaX 3BEHbEB TPYObI U OTOJIOBKOB, CEKIIUI
JIOTKOB;

- 00Ma304yHas M OKJIECUHAs THAPOU3OIISAIIUS;

- 0OpaTHas 3achIllKa Teia TPYyOBl, JOTKa;

- YKpenuTeNnbHbIe pabOTHl y TPYOBI, JIOTKA.

@dopMa aKTa OCBHUAETEIBCTBOBAHMS CKPBITBIX pabdOT MpuBeneHa B [3,
npuioxeHue 3].

[To oxOHUYAaHWU CTPOUTEIHCTBA COOPYKEHUS JOJHKEH OBITH COCTaBIEH AaKT
MPUEMKU OTBETCTBEHHBIX KOHCTPYKIIUM.

Jlo mpueMKU CKPBITBIX pabOT M OTBETCTBEHHBIX KOHCTPYKIIMI 3amperiaercs
MPOBOJUTH MOCIENyIoNMe PaboThl (HapuMep, YCTAHOBKY TPYObI Ha HE IPUHSTYIO
IPYHTOBYIO TOAYIIKY WJIHM 3aChIIKy TPYObl C HE MPHUHATHIM JOMOJIHUTEIbHBIM
3aIUTHBIM TTOKPBITHEM).

13.4 KoHTpoJib TJIOTHOCTH TPYHTA €CTECTBEHHOIO OCHOBAaHUS, a TaKKe
KOHTPOJIb INIOTHOCTU IPYHTOBOM MOYIIKH, YKIJIaIbIBAEMOM B3aMEH CJ1Ia00ro rpyHTa
OCHOBAHMSI, OCYILIECTBIIAETCS 10 OCH TPACCHI COOPYKEHUS.

13.5 TIlepen HayaimoM MOHTaxa TpPyObl JOJDKHBI OBITH BBIIOJHEHBI
KOHTpPOJIbHAsA cOOpKa U BCE MOJArOTOBUTEIbHBIE PAOOTHI.

13.6  YcTpoiicTBO TpPyHTOBOM OOOWMBI BEAETCS IOJ IOCTOSHHBIM
re0JIe3NYECKUM KOHTPOJIEM.

13.7 VYkpenneHue pyciaa M OTKOCOB HACBIINA CIEAYET IPOBOAWTH B
COOTBETCTBUM C IIPOEKTaMU M HOPMamu II0 HW3TFOTOBIICHHIO M IOCTPOMKE
KEJIe300€TOHHBIX BOJIOIPOITYCKHBIX TPYO.

[Tocne 3aBepiIeHNs MOHTAKHBIX Pa0bOT CieyeT MPOBOJUTH MPUEMKY TPYOBI B
11eJI0M ¢ 0(pOPMIICHHEM aKTa.

13.8 Tlocne 3aBepiiieHUs dTana OIMBITHOM SKCIUTyaTalldd BOJOIPOITYCKHBIX
COOpPYKEHHH, KOTOpasi MOKET JUIMTHhCS OT ABYX JIO IATH JIET, pelieHue 00 Mux
IPUEMKE B TOCTOSHHYIO OJKCIUTyaTallMl0 MNPUHUMAIOT C YYETOM PE3YJIbTaTOB
MOHUTOPUHTA.

13.9 Ilpu npuemKe 3aBEpIICHHOTO CTPOUTEIHLCTBOM OOBEKTa JTOJDKHA OBITH
NpeabBICHA CAEAYIOMAst TOKYMEHTAU:

- 4epTeXHU TPyObl, HA KOTOPbIE€ HAHECEHBI COTJIACOBAHHBIE M3MEHEHMS; aKThl
OCBHUJICTEJIbCTBOBAHUSI W aKThl TPOMEXKYTOYHOM NPHUEMKH OTBETCTBEHHBIX
KOHCTPYKITUN U CKPBITBHIX paboT (YCTPOHCTBO OCHOBAHMI; MOHTaX KOHCTPYKITUH,
YCTPOMCTBO JIOMOJIHUTEIBHOIO 3aIUTHOTO TOKPBITUS W JIOTKOB, T'PYHTOBasd
oOckIka TpyO);

- aKThl OCBHJIETEILCTBOBAHUS BOIOIPONYCKHBIX/BOIOOTBOAHBIX COOPYKEHHIMA
B LIEJIOM;

- macmopta (IOKyMEHTBI) Ha TIOCTaBJIICHHBIC CTPOHUTEIbHBIC CTaIbHBIC
KOHCTPYKIIUY;

- macnopTa (IOKYMEHTBI) Ha TIIOCTAaBJICHHBIC OOBEMHBIC PEIICTKH U
I€0TEKCTHIIb JIJIsl apMOTPYHTOBBIX 000MM 1 00paTHBIX (PUIBTPOB;

- TOKYMEHTBI O COTJIACOBAaHUU JIONMYILEHHBIX TPU CTPOUTENILCTBE OTCTYIIJICHUIN
OT MPOEKTA;

39



CII 445.1325800.2018

- CBOAHAA B€AOMOCTDb YKa3aHHBIX TOKYMCHTOB.

14 MOHMTOpPHHT

14.1 O6vexToM MoHUTOpUHTA (yrpasienus) sisnsetcs [ITC BogonpomyckHOro
COOpY’KEHHU (BOJOIPOITYCKHOTO TPAaKTa, BKIFOUYAOIIET0 BOJOOTBOJHBIE KAHABBI U
BOJIONPOITYCKHBIE TPYOBI), B3aUMOJICHCTBYIOMIAs C COOpPYKEeHUsIMHU Aoporu. CocTas
paboOT MO MOHHUTOPHHIY BKJIKOYAET TUAPOMETEOPOJIOrHYECKue HAOII0IEHNUS,
TEPMOKApPOTAKHbIE U3MEPEHUS, TEILUIOOATIAHCOBBIE HCCIIEOBAHUS, BU3YyalbHbIE U
JUCTAHIIMOHHBIE METOJAbl KOHTPOJSI COCTOSIHUS U TMapaMeTpOB B3aUMOACHCTBUS
koMIioHeHTOB [1TC BoaonpomycKHOro COOpy>KeHHs, KOHTPOJIb 3a AedopmanusiMu
TPYHTOB M COOpPYKEHHUH, aHAJIU3 pe3yJbTaTOB, pa3pabOTKy MPOEKTOB CIEHAPUEB
YIPABJICHHUS.

14.2 CucteMa MOHUTOPHUHIA BOJXONPOIYCKHBIX COOPY KeHHI

14.2.1 MOHUTOPUHT COOpPYXEHUU U KOHCTpyKuuid Ha MMI ocHoBaHus

CJIEyeT BBINOJHATh KOMIUIEKCHO: «BOJOOTBOJAHOE COOPYKEHUE — 3EMIISIHOE
MIOJIOTHOY; «BOJIOIIPOITYCKHOE COOPYKEHHUE — 3EMJITHOE MOJIOTHO — BOJOOTBOAHOE
COOPYKEHUEY.

14.2.2 C yyeToM 3KCTpeMaTbHO HEOIArOMPHUATHBIX MPUPOTHO-KIMMATHIECKIX
YCIOBUM  CTPOMTENIBCTBA  OOBEKTOB M CIIOXHOCTH  MPOTHO3UPOBAHUSA
CTaOWJIM3AIlIMOHHBIX TPOLECCOB IPU OTCYTCTBUM OMNbITA MPOEKTUPOBAHMUS,
CTPOUTEIBCTBA W JKCIUTyaTallMM TPAHCIIOPTHBIX KOMMYHUKALIMA B PETHOHE C
pacnpocTtpanenueM MMI" ocHoBaHMsS HEOOXOAUMO NPEAyCMaTPUBATh:

- CHCTEMAaTH4YeCKMil KOHTposib 3a coctosHueM IITC «BomooTBOAHOE
COOPYKEHHE — 3E€MJITHOE ITOJIOTHO», «BOJAOMNPOIYCKHOE COOPYKEHHE — 3EMIISIHOE
IIOJIOTHO — BOJIOOTBOJHOE COOPY>KEHHE» HA HAYAJIBHOM 3Tarle, KOIr/Aa MIPOUCXOIHUT
Ipolecc IepexoJa W3 MPUPOJHOIO COCTOSIHMSL B HOBOE COCTOSIHHE BCETO
IPYHTOBOIO MacCHBa, HaudaBlleecs (OpraHM30BAHHOE) Ha 3Talle CTPOUTEIbCTBA.
HavanbHblli 3Tanm XapakTepuszyeTcs AWHAMUYHBIM H3MEHEHUEM MOIIHOCTH
CE30HHOTAJIOTO CJIOS U (PU3NKO-MEXaHUYECKUX XapaKTEPUCTUK TPYHTOB OCHOBaHU I
OT MPUPOJHOTO COCTOSIHUSI K HOBOMY MEPHUOJUYECKOMY COCTOSHUIO, 3aBUCSILEMY
OT TEXHOTEHHBIX BO3aeucTBUi. [I0 mpomecTBUM TaHHOTO 3Tamna, KOTOPbIM MOYKET
JUIMTHCS HECKOJIBKO JIET, BBISABIISIIOTCS HAIpaBiI€HUE M JUHAMUKA OCHOBHBIX
U3MEHEHUH B  KOHCTPYKUUSX CHUCTEM, MX COOTBETCTBUE MPOTHO3HBIM
TEIJIOTEXHUYECKUM pacyeTam;

- 10 pe3yabTaTaM aHaju3a HA4YaJbHOIO JTala Ha JTale ONBITHOM
AKCIUTyaTallH CIeAyeT, TP HEOOXOAUMOCTH, IPEAyCMaTPUBATh YCUIICHUE CUCTEM
«BOJIOOTBOJTHOE ~ COOPYKEHHE — 3EMIISIHOE TOJOTHO», «BOJONPOITYCKHOE
COOPY’KEHHE — 3€MJITHOE MTOJIOTHO — BOJAOOTBOTHOE COOPYKEHUE» JJIs1 0OecTieueHus
3aJJaHHOW CKOpPOCTH CTaOWJIM3alMU C JUKBHJALMEH HEpaBHOMEPHBIX OCAJIOK,
OpOSIBICHUI TEpMOKapcTa, 3acTOeB BOJbL, JaedopManuii B  KOHCTPYKIIMSIX
BOJOTIPOIYCKHBIX COOPY>KEHHUI U BOJOMPOMYCKHOTO TPAKTA B I[EJIOM.

14.2.3 B 3aBuCMMOCTH OT Tepuojaa HaOMIOJEHUM M CKOPOCTH H3MEHEHUM
JOJDKHBI OBITh OMPENETIeHbl COCTaB U OOBEMBI M€OTEXHUYECKOTO MOHHUTOPHHTA.
MOHUTOPUHT CUCTEM CJIEIYET BBINOJHATh B TEUEHHE BCETO >KM3HEHHOTO IHMKJIA
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paboThl  CHCTEM  «BOJOOTBOJHOE COOPY)KEHHE — 3E€MJIIHOE TIOJIOTHOY,
«BOJIONPOITYCKHOE  COOPYKEHHUE — 3EMJISIHOE TOJIOTHO — BOJAOOTBOJHOE
COOpYy>KeHue» A0 nocTuxeHus romeocrasa B [ITC.

14.2.4 MOHUTOPHHT CHUCTEM «BOJIOOTBOJHOE COOPYXKEHHE — 3EMIITHOE

MOJIOTHO», «BOJIONIPOIYCKHOE COOPYKEHUE — 3€MIISTHOE MOJIOTHO — BOJJOOTBOHOE
COOPY>KEHUE» BKJIIOYAET: CUCTEMATHUYECKUNU HAA30P M MEPUOAUYECKUE OCMOTPHI
COCTOSIHUS COOPYKEHHI Ha OCHOBaHUAX KaTeropuil npocagoynoctu I u I, Haceinen
U3 KPYIMHOOOJIOMOYHBIX, MECUYaHO-TPABUMHBIX, MECUYAHBIX TAJBIX U CYXOMEP3JIbIX
IPYHTOB; CICIMAIbHBIC PEKUMHBIC HAOIIOACHUS M OOCJICAOBAaHUS COCTOSHUS
COOPYKEHUM HAa OCHOBaHUAX Kareropuil mpocamouHoctu III u IV, unxkenepHo-
ICOJIOTHYECKUX YCJIOBUH yYaCTKOB C MpPHU3HAKAMH COJU(IIIOKIIMOHHBIX U
TEPMOKApPCTOBBIX  MPOLECCOB  HAa  MPWIETAIOIIEHM  MECTHOCTH, YYacTKOB
WHJIMBU1YaJIbHOTO MIPOEKTUPOBAHUS; CIICIIMaJIbHBIC HaOJII0ICHUS 3a
AKCTIICPUMEHTAIbHBIMU KOHCTPYKIIUSIMU U BBIEMKAMHU, JIeTallbHbIC OOCIIEIOBaHUS
BBISIBJICHHBIX YYacTKOB ¢ JedopManusiMu [Jis  TOCJEAYIOIIETO YCTpaHEHUS
nedexTos.

14.2.5 CrueumanbHble HAOMIOAEHUS U 00CIEIOBAHUS CUCTEM «BOJIOOTBOIHOE
COOPYKEHUE — 3€MJISTHOE TOJIOTHO», «BOJOMPOITYCKHOE COOPYKEHHUE — 3EMJIISTHOE
MOJOTHO — BOJOOTBOJHOE COOPYXKEHHE» B CIOXKHBIX MEP3TOTHO-TPYHTOBBIX
YCJIOBUSIX BBIMOJIHSIOT C TPHUBIICUCHUEM MPOEKTHBIX M HAYYHBIX OpraHu3alui
COIJIACHO MporpaMMaM Hay4YHOTO COIPOBOXKICHMS CTPOUTENbCTBA. [l rpymiibl
O0OBEKTOB CO CXOJHBIMH IPU3HAKAMH IPUPOJHBIX YCIOBUH W KOHCTPYKTHBHO-
TEXHOJIOTUYECKUX PEIICHUIN HAOII0IeHUs TIPOBOJIAT Ha XapaKTEePHBIX (3TAIOHHBIX )
y4acTKaX, OOOpYyJOBaHHBIX  pEMEepHOM  CHUCTEMOM, TEPMOMETPUUYCCKUMU
KOMILJIEKCAMM, OCaJIKOMEpaMH, BEIIKaMU JJIsi CHETOMEPHOW ChEMKHU U JPYTUMH
YCTPOMCTBAMM JIJIsI OIIPEACIICHUSI 00beMOB padOT IPU TEXHUYECKON AKCIUTyaTaIl|H.

14.2.6 Buaslr 1 00beM HaOMIOAEHUH IOJDKHBI OBITH JOCTATOYHBIMH IS
YCTAHOBJICHUS]I MHTEHCUBHOCTH OCAJI0K CHUCTEM «BOJOOTBOJIHOE COOPYXEHUE —
3eMJISTHOE TIOJIOTHO», «BOJIONPOMYCKHOE COOPY)KEHHE — 3E€MJITHOE MOJIOTHO —
BOJIOOTBOJIHOE€ COOPY)KEHHUE» U HMX TEPMUUYECKOTO PEXKUMa, BO3MOKHOCTHU
oOecrieueHusl 3aJlaHHOW YCTOMYMBOCTH 3E€MJISTHOTO TIOJIOTHA Ha TMEPUOJ CIa4yu
JUHUA B TIOCTOSIHHYIO JKCIUTyaTallMl0 U HEOOXOAUMOCTH JOTOJHHUTEIBHBIX
MEpONPUSTUN ISl YCKOpEeHUs ero ctadmiu3anuu. Ha ydacTkax HepaBHOMEPHBIX
0CaJIOK M ApYyrux Aedopmarfii CUCTEM «BOJOOTBOJHOE COOPYKEHUE — 3EMIISTHOE
MOJIOTHO», «BOJIONIPOIYCKHOE COOPYKEHUE — 3€MIISTHOE MOJOTHO — BOJJOOTBOJIHOE
COOpy>KeHHe» 00beM HaOI0IeHUH 1 00CIeTOBAHUM JTOHKEH OBITh TOCTATOYHBIM
JUIS  BBITIOJIHCHUS  ONEPATHUBHBIX PEMOHTHO-BOCCTAHOBUTEIBHBIX pabOT W
MIPOCKTUPOBAHKS TPOTHUBOIC(POPMAIMOHHBIX MeponpusTHii. Bce BBISBICHHBIC
nedopmarii  JOJKHBI  OBITh YCTPAHEHBI JO0 cJadyd OOBEKTa B TIOCTOSHHYIO
AKCILTYaTaIHIo.

14.2.7 Ilpoext monuTopuHra 3a IITC «BO0OOTBOIHOE COOPYKEHUE — 3EMIISTHOE
MOJIOTHO», «BOJIONIPONYCKHOE COOPYKEHUE — 3eMIISTHOE MOJIOTHO — BOJIOOTBOIHOE
COOPY>KEHHUE» JTOJDKEH BKIII0YATh: THAPOT€OJIOrMYeCKUe HAOII0IEHNSI B CKBAXKUHAX;
HUBEJIMPOBAHUE TPYHTOBBIX Je(POpPMAIIMOHHBIX MapOK; HUBEIUPOBAHUE CETH
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IPYHTOBBIX MapoK; BHU3yaJlbHble OOCIEAOBaHUS; TUAPOJIOTHUYECKUE HAOIIOACHHUS;
pacueT HaANpsHKEHHOTO COCTOSIHMSI DJIEMEHTOB  MHXKEHEPHBIX  COOPYKEHUH;
TEeOTEXHUUECKUH TMporHo3; oOneHKy obmero cocrosHus IITC; pa3paboTky
PEKOMEHJIAIUil 10 YCTPAHEHHUIO JECTPYKTHUBHBIX MPOIECCOB; MPOTrpaMMmy U
perJamMeHT UH)XKEHEPHBIX U3BICKAHUH, B TOM YHUCIIE C OTPEICIICHUEM XapaKTePUCTHK
¢u3nYeCKUX CBOMCTB TPYHTOB B JaOOPATOPHBIX YCIOBUSX, C BBINOJIHEHUEM
XUMUYECKUX aHAJIN30B MPOO BOJIBI M BHITIOJHEHUEM XUMHUYECKUX aHAJIM30B MOYB U
TPYHTOB.

14.2.8 Tpex3HauyHbI «CBETO(POPHBIN» MPUHIMI OO0O03HAYECHHS OIACHOCTH,
NPUHATHIA B MPOEKTE MOHUTOPUHTA, JIOJDKEH OTpaXkaThb KapTUHY BEJIMYHUHBI U
CKOpocTU Jedopmaiii COOpyKEHH B 3aBUCUMOCTH OT BO3JECUCTBUI TPYHTOBBIX
WJIM TIABOJIKOBBIX BOJI B PEKUME PEAIbHOI'O BPEMEHHU.

14.2.9 AnropuT™M ynpaBlSIONIMX PEIICHUA T€HEPUPYETCS Ha TPEX YPOBHSIX
HepapXxuu OMmacHOCTeH (pucka):

1) Cxopoctb nedopmanmii < 0 — 6e30maCHOE COCTOSIHUE, OTOOpakaeMoe Ha
TabJI0 3€JIeHBIM I[BETOM. OKCIUTyaTallusg MTyTH M COOPY)KEHHH Ha ydacTkKe
BBITIOJHSETCSI B IITaTHOM  PEXHME, COIMVIACHO pErjiaMeHTaM  IUIaHOBO-
IpeIynpeaNTENFHBIX OCMOTPOB, TEXHUYECKOTO 00CTYKUBAHUS U PEMOHTOB.

2) Cropoctb nedopmarmu > 0, HO He 00JIee CKOPOCTH 3a PEIBIITYIINH TEPHOI,
TO e€cThb JAedopMaIuil MPOJA0IDKAIOTCSA, HO UX MHTEHCUBHOCTh HE BO3pPACTaeT. IDTO
COCTOSIHE€ OTpa)kaeTcs B OTYETE JKEJITHIM IBETOM U CUTHAJIU3UPYET O
HEOOXOJMMOCTU IMpOBEJIEHUsl OoJjiee TIIATEIbHBIX HAOMIOJEHUI B  XoJe
MOHUTOPHUHTA, U, BO3MOKHO, Pa3pa00TKHU U MPUHSATHUS ONEPATUBHBIX YIPABIISIOMINX
pEIIeHH 151 00ECTICUeHHS] YCTOMUYUBOCTH COOPY>KEHU BOJAOIIPOITYCKHOTO TPAKTa.
BBonaTcst orpaHuYeHHsT B PEKUM JIBIDKCHHS TIO€3I0B U aBTOMOOMJIBLHOTO
TpaHCIIOPTa Ha COOTBETCTBYIOIIMX Yy4YacTKaX B 3aBUCHUMOCTA OT YIPO3bI
aKTUBHM3AlMA OIMACHOTO COObITHS. OrpaHuueHusi ACHUCTBYIOT 10 3aTyXaHUs
nedopManuii MO0 JAHHBIM MOHHUTOPHHTA. BBOIUTCS ycuiieHHME KOHTpPOJS 3a
COCTOSIHEM COOPY)KCHHU M BBIABISIETCS HEOOXOIMMOCTh PEMOHTHBIX padoT M0
JUKBUAAAIMKN  JehopMannii. BBIMONMHSIIOTCS paboThl MO YCHJICHHMIO 3aIIMTHBIX
COOPYKECHUH.

3) Ckopocth nedopmanuy BO3paCTacT MO CPABHEHUIO C TPEABLIYIIAM
NEPUOAOM H3MEPEHH. DTO COCTOSHUE OTPAKAETCS B OTUETE KPACHBIM I[BETOM.
[IpakTueckn Takoe COCTOSTHHE SIBIISICTCS MpeAaBapUHBIM, HEIOMYCTUMBIM U
TpeOYIOIMUM HE3aMENIUTEIbHBIX YIPABISIONMINX PEIIeHuH g obecreueHus
YCTOMYMBOCTH 3EMJISTHOTO TIOJIOTHA W 3aIIUTHl JPYTUX OOBEKTOB TPAHCIOPTHOU
uHppacTpykTypsl. [IporHoszupyercsi peanuzanus MOTHOMACIITAOHOTO COOBITHS B
Oomkaiee BpeMs (CyTKH, 4achl). BBOIUTCS OorpaHUYEeHHE B PEKUME JIBHKCHHUS
MOE3/I0B M aBTOMOOWJEH (BIUIOTH 10 3aKPBITHS ABUKCHHUS) HA TEPHOI 0
JUKBUAAMH YTpo3bl. [Ipu peanu3zanuu coObITHS B TOJTHOM 00beMe MO0 YaCTUIHO
BBITIOJHSIOT pa0OTHI MO JIMKBUAAINUN TIOCTIEACTBHM, B TOM YHCIIe C OpTraHU3aIen
BOCCTAHOBJICHHSI IBKEHHS TI0 BPEMEHHBIM CXEMaM.

14.2.10 Pe3ynpTaThl TEMI0(PU3MUECKOTO MOHUTOPUHTA CIIEAYET UCIIOJIb30BaTh
TUIST UACHTH(PHUKAIIMN PACUETHBIX MOJIENE MPH BBITOJHEHUH TEII0()U3MUEeCKOro
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OPOrHO3a W JJs [PUHATUS  ONEPATUBHBIX PEIIEHUH MO  YIPaBICHUIO
TEMIIEPaTyPHBIM PEKUMOM I'PYHTOBBIX MAaCCHUBOB.

14.3 OcoGeHHOCTH TenJ10(pU3n4ecKOro MOHUTOPUHI A

14.3.1 Temnodusnuecknii MOHUTOPUHT HEOOXOAMM Ui YIpPaBICHUS
KITIOYEBBIM (haKTOPOM OE30MaCHOCTH — TEIIJIOBBIM PEKUMOM I'PYHTOBBIX MAaCCHBOB
00BEKTOB BOJOTIPOITYCKHOM/BOAOOTBOTHON CHCTEMEI.

14.3.2 VYmpapngoomuye pemeHuss M0 OO0ECHeUeHUI0 SKCIUTyaTallMOHHON
HAJIS)KHOCTH CHUCTEMBI BOJIOTPOIYCKHBIX/BOJIOOTBOJAHBIX COOPYKEHUU TOJIKHBI
OCHOBBIBAThCSI HA aHAIM3€ COOTBETCTBUSI PACUETHOM U (PAKTUUECKON TEMIIEPATyphI
I'PYHTa 10 JAHHBIM PEKUMHBIX HAOJIIOJICHUM.

Pexxumbl HaOMIOICHUH (TIEPUOIUYHOCTh U3MEPEHHH TeMIlepaTyphl TPYHTA)
ClleyeT Ha3HayaThb C Y4€TOM HHEPLUOHHOCTH MPOILIECCOB TEIUIONEPEHOCA IpHU
(da30BBIX MEpexojax M HUCXOJd U3 3aKOHAa HEOOXOAMMOro pa3HooOpasusi u
JOCTaTOYHOT0 00beMa MH(OpMALUU JJI1 MPUHITHS ONTHUMAJIbHBIX YIPaBIISIOLIINX
pELIeHU, UMes B BUAY, YTO KaXJbli N30BITOYHBIA OUT MH(DOPMALIUU COMPSIKEH C
HEITPOU3BOAMTENIbHBIMU ~ 3aTpaTaMH BPEMEHUM U  MaTepUagbHO-(PUHAHCOBBIX
pecypcos.

14.3.3 TernodusznyecKknit MOHUTOPUHT BKITIOYAET:

- IpoBeicHUEe HAOJII0ACHUH 3a pabOTOM OXJIaXJAIOIINX CUCTEM U Pa3padOTKy
MPEITIOKEHHM 110 UX COBEPUICHCTBOBAHUIO;

- IIOMCK ITyTEH CHWKEHUS 3aTpaT Ha POBEACHUE U3MEPEHUI TEMIIEPATYp;

- TIOMCK IIyTeM CHWXXEHUS 3aTpaT Ha IPOBEICHUE aHajau3a TEIUIOBOTO
COCTOSIHUSI HH)KEHEPHBIX CUCTEM.

1434 Jlns  oOecriedyeHuss  COXPAHHOCTH  OKPYXKAIOIIEH  Cpemsl
TeI0(U3NIECKUA MOHUTOPUHT BKJIIOYAET:

- KOHTPOJb MU3MEHEHHS TeI100aJaHCOBBIX XapaKTEPUCTHK MOBEPXHOCTEH U
YCIIOBUH, ONPEAENAIONINX TEMII000MEH B TPYHTOBBIX MAacCHUBaX BOJOMPOMYCKHOTO
COOPY’KEHHUS: CHETOOTJIOKEHUH, COCTOSIHUS PACTUTEIBHBIX TOKPOBOB, OOBOJHEHUS
TEPPUTOPHH U JIP.;

- BBIOOpOYHBIE TEMITEpaTypHbIe HAOIO/IEHUS B OKPY>KAIOIIEil 30HE.

14.4 U3mepennsi TeMnepaTrypbl IPYHTA NPH M3BICKAHUSIX U B IpoLecce
MOHUTOPHUHIA

14.4.1 B mpoekTe cOOpyXeHUS U B IMPOEKTE MPOM3BOACTBA padOT MO €ro
CTPOUTENBCTBY JODKHO OBITH ONPEAETIEHO MPOCTPAHCTBEHHOE TOJI0KEHUE BEpXHEN
I'PAHUIBI MEP3JIOTHI, BKJIFOYAst TIIyOUHBI Nj CE30HHOTO OTTAWBAHHS B XapPaKTEPHBIX
Toukax. [TapaMeTpsl TeMIIepaTypHOTO peKUMa XapaKTEPU3yIOTCA TEMIIEPaTypaMHu
ti rpyHTa B pacueTHBIX (KOHTPOJIBHBIX) TOUKAX, MPOBEPSAEMBIX IIPH MOCIEAYIOIEM
MOHUTOPUHTE.

1442 HaGmroaeHus 3a JIUHAMUKOW  KPHOTCHHBIX  IIPOIIECCOB B
HEMOCPEACTBEHHON OJM30CTH OT IMEpPeceueHUs] BOJOTOKOB BBIMOJIHIIOTCS 4Yepes
TEPMOMETPUYECKHE CKBAXMHBI, 3aKJIaJbIBa€Mble [0 MpOrpaMMe H3bICKaHUN
r€0TEXHUYECKOTO MOHUTOPUHTa. TOYHOCTh M3MEPEHHMH JOJKHA OBITh HE MEHEe

0,1 °C.
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14.4.3 Konu4ecTBO U TJIyOMHY Pa3BEOYHBIX CKBOXKHUH CIIeyeT Ha3HAYaTh U3
YCIIOBUSl TIOJNyYEHHUsI JOCTOBEPHBIX JAHHBIX, HEOOXOAMMBIX Jisi OOOCHOBAHUS
KOHCTPYKTUBHO-TEXHOJIOTHYECKMX PEIICHHH OmMop C YYETOM CIOXHOCTHU
MEP3JIOTHO-TPYHTOBBIX YCIIOBHM.

TepMokapoTaxkHble U3MEpPEHHS B CKBAXKMHAX CJIEAYyeT MPOBOJIUTH C
MIEPEMEHHBIM IIIaroM IO TJTyOWHEe CKBaKHUH U CHHXPOHHO C U3MEHEHUSMH YCIOBUN
BHEIITHETO TEIJI000MEHa.

14.4.4 PexoMeHIanuu MO OpPTaHHU3AIMHM TEIUIO(QU3MUYECKOTO MOHUTOPHHTA
BOJIOTIPOMYCKHBIX TPYO MpUBEACHBI B MpUiIokeHuu /1.
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Ipunoxenune A
Kaaccudguxanusi BOAONPONYCKHBIX COOPYKEHUMN

A.1 CxemMbl BOAONIPONYCKHBIX COOPYKEHUH

A.1.1 BogonponyckHas Tpy0a: HxKeHEpHOE COOpYKEHHUE, YKIAIbIBAEMOE B
T€JE€ HACBHIIM KEJIE3HOM WM aBTOMOOWIBHOW IOPOTH JUIsl MPOIyCKa BOJHOIO
IIOTOKa.

Bopomnpomnycksele TpyObl MOTYT OBITh METATIMYECKUMH, OETOHHBIMH,
noguMepHbIMU. [0 TonepeuHbIM CeUEHUSIM BBIACISIIOT TPYObl — NPSIMOYTOJIBHBIE,
KpyTJble, OBAJIBHBIC; IO KOJMYECTBY OYKOB B CEUYECHHSIX — OJHOOYKOBBIE,
JIByXOUYKOBBIE, MHOTOOUYKOBBIE; 110 pabOTe MONEPEUHOr0 CEYEHUsI — O€3HANOPHBIE,
IIOJIyHAIIOpHBIE, HAIIOPHBIE.

1 — oTKOCHBIE KPbLIbsA BXOJHOT'O OT'OJIOBKA pr6bl; 2-T0 7K€, BBIXOIHOI'O, 3- MIPOMCEIKYTOYHBIC 3BCHbA

Pucynoxk A.1 — BononponyckHas Tpyoa

A.1.2 BomooTBOaHast kaHaBa: CoOpyXEHHE B TPyHTE, MPEICTABISAIONICE
co0Ol MpOCTEHIIero TUMa OTKPBITHIA BOAOOTBOJ OIMPEAEICHHOIO MOMNEPEYHOTro
CEUEHMs], IPEeIHa3HAUECHHBIN JIJIS1 3aIMThl 3eMJISTHOTO MOJIOTHA (Yallle HACHITIEN) OT
pa3MbIBa WM NEpEyBIAKHEHUS], COOpa MOBEPXHOCTHBIX (MHOTAA U TPYHTOBBIX) BOJ
Y OTBOJIa UX B OJIMKANIINI BOJIOTOK.

a— prermel-me )KCJ'[6306CTOHHI)IMI/I IJINTAMU, 6 — preHHeHI/Ie KaMCHHBIM MOIIICHUEM, 8 — preHHeHI/Ie O}IepHOBKOﬁ
co nieOHeBaHUEM JHA

Pucynok A.2 — Ilonepeunnie npo¢uaiu BOAOOTBOAHbIX KAHAB ¢ YKpeIJIeHUeM
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A.1.3 ¢uabTpyromue npope3n (puabTpyromume Hacbinm): Hachiny,
obnamarorye GUIbTPYIONIEH IPOPE3bI0, OTCHIMTAHHBIC YACTUIHO U3 (DUITBTPYIOIIHNX
TPYHTOB B 30HE€ JJIUTEIHLHOIO MOATOIUICHUS JIJIsi IPEAOXPAHEHUSI BEpXHEU 4YacTu
3€MJITHOTO MTOJIOTHA OT MEPEYBIAKHEHHUS.

CmyxaT 1Jid nponycka HeOOJIbIIUX PacXoJ0B BOJbl B OCHOBAHUM 3E€MJISTHOTO
MOJIOTHA, YCTPAUBAIOTCS HA JIOTaX WM MOHMWKEHHBIX MECTax.

Paznmuuaror mpocTeie QUIBTPYIONIHME HACHITA, B KOTOPHIX BOJHBIA TOTOK
buIBTpYET Yepe3 MOPUCTYI0 KAMEHHYIO TPU3MY, U KOMOMHHUPOBAHHBIC, B KOTOPBIX
BOJHBIA TOTOK MOXET (UIBTPOBATH Yepe3 MOPUCTYI0 KaMEHHYI0 NpPHU3MYy U
OJIHOBPEMEHHO CTEKaTh Yepe3 3aJI0KEHHYIO B Hel TpyOy HEOOIbIIIOTO OTBEPCTHS.

1 — 3emMyIsIHOE TOJIOTHO; 2 — U30JIALMOHHBIN CII0H; 3 — QUIBTpYIOLIas 4acTh HACBINK; 4 — YKpeIUIeHne OCHOBaHUsT;, H
— JoIyckaeMasl IIyOuHa IIOTOKA Iepe]] HACHIIBIO

Pucynox A.3 — HanopHuble GpuIbTpyOLHe HACHIITN

A.1.4 naropubie kaHaBbl: KaHaBbl, ycTpanBaeMble C HAaropHOW CTOPOHBI
BBIEMKH, CITy>Kallue JJIs IepexBarTa U 0TBOJA MOBEPXHOCTHBIX BOJ, MPUTEKAIOIIHNX
K TMOJOTHY JOpOTHM, W OTBOJAIIME HX K OJrbKaiflieMy BOAOMNPOMYCKHOMY
COOPY’KEHHUIO WIIM B MIOHUKEHHBIE MECTA pelbeda.

BbIX0/1bl HAarOpHBIX KaHAB K MCKYCCTBEHHBIM COOPYKEHHUSIM JOJIKHBI OBITh
OTBEJEHbl OT JOPOTM BO3MOXHO Jaibllle, YKPEIUIEHbBI W PACIIMPEHbl IS
IPEAYNPEKICHNUS UX Pa3MBbIBA.

B — mmpuHa 3eMisTHOTO TONI0THA; by — mpuHA KaHaBeI 10 AHY; Hy — rimy6uHa BeieMKH; h — riTyOnHa KaHABbI
(xroBeTa)

Pucynok A.4 — Cxema BOJ00TBO/Ia ¢ HCI0JIb30BAHNEM HATOPHOH KAHABBI
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A.1.5 BogooT:kmMHasi Oepma: YCTyn 3eMJISTHOTO TOJIOTHA, OTOJBUTAIOIIHMA
MOTOK OT 3€MJISIHOTO TMOJOTHA JUOO OTAENSAIONUA €ro OT BOJOOTBOIHOTO
COOpYKEHHUS.

CaoyxuT JUisi OTHAJEHHUs OT Tejla HACBIIM BOJABI, TEKYIIEH B BOJOOTBOJIHOMN
KaHAaBE WJIH B MIYTEBOM pe3epBe, JUOO0 i1 OTAAICHHS OT Tejla KaBajibepa BOAbI B
HaropHoOW KaHase.

1 — HecopTupoBaHHas TOpHAas Macca, cojepkanias kameHs; I BB — ropuzosT Beicokux Bojg; I'MB — ropuzost
MEXEHHBIX BOJI; @ — IIMPHHA OepMbl; B — mMpHHa OCHOBHOM IIIONIAAN HACKIIH

Pucynok A.5 — Koncrpyknus ykpermjieHusl OATOIIEHHOT0 0TKOCA HACHININ
HECOPTUPOBAHHOI TOPHOM Maccoil B BU/I€ 3aA1IIMTHOM NMPU3MBbI

A.1.6 kmoBer (0OokoBasi kanHaBa): HeOonbmas kaHaBa, BBIEMKa
TpaneneuaaIbHON (PeKO TPEyTroabHOM) (hOPMBI BJI0JIb OOOUMHBI aBTOMOOMIHHOM
WJIN JKEJIE3HOU JTOPOTH.

KroBer MOXeT OBITh HEYKpPEIJIEHHbIM (TPYHTOBBIM) M YKPEIUJICHHBIM,
BBIMOIIICHHBIM KAMHEM HJIH TTOJTHOCTHIO TIOKPBITBIM O€TOHOM.

KroBeThl ycTpanBarOT B BBIEMKAaX M Y HACBIIEH C HEOOJBITUMU PabOUYUMH
oTMeTKamu: 1,5-2 m.

1 — GeTOHHBIE IIUTHI; 2 — IIe0eHb; 3 — THO KIOBETa; 4 — HACHITb

Pucynox A.6 — KioBet, yKpenyieHHbIH 0€TOHHBIMH IJIMTAMH

A.1.7 norok: IlpumopoxHass kaHaBa HEOOJBINONW TIYOMHBI OBAJIBHOTO HIIA
MIOIIEPEYHOr0 MPOQHUIISA C TTOJOTUMH MOIIEHBIMH OTKOCAMH.
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YcrpauBaeTcss Ha NEPECEUCHUH NEPUOJMUYECKU JIEHCTBYIOIIUX BOJOTOKOB C
riryouHo# Boabl He 6osee 0,2 M WU U1 TIPOIycKa BOJBI MOBEPX MPOE3KeH dacTu
— TEpemycKHOW JOTOK. [IpuKpoMOYHBIE JIOTKM YCTPamBaKOT CIOCOOOM
HENpephIBHOTO ¢GopMoBaHUs u3 achambToOeTOHA WM OETOHAa WM COOPHBIX
OETOHHBIX JIEMEHTOB.

430,
W

,_ﬂ‘._ﬁ;
Pucynok A.7 — BogooTBOAHBIIi JIOTOK 3JIJIMIICOBUIHOTO CeYEeHUs

A.1.8 BogopaszzenureqbHass jAamM0a:  PeryimsinMOHHOE  COOpPYXKEHHE,
PUMEHSEMOE Ha MOCTOBBIX MEPEX0aX.

Perynmupyer mnolMEHHblE TIOTOKHM, pa3rpaHUYMBAET  pPacxod  MEXIy
COOPYKEHUSIMU, PACTIONIOKEHHBIMU B 001IEH moiime.

1- KPCIUICHUC OTKOCOB U l"p€6HiI Z[aM6bI IIOCEBOM TpaB IO CJIOK0 PACTUTCIIBHOTO I'PYHTA, 2 — OTCBIINKA Tela ,I[aM6I>I
MECTHBIM I'PYHTOM

Pucynox A.8 — Ilonepeunniii npoduiab 1amMobl

A.1.9 3ammTHas mamba: ['UAPOTEXHUUECKOE COOPYKEHHE [JIs 3allUTh
TEPPUTOPHUH U PACIOJIOKEHHBIX HA HEW COOPYKEHUI OT 3aTOIJIEHUS IPU BBICOKHX
YPOBHSIX BOJ B BOJOTOKE.

MosxeT neperopakxuBaTb BCE PYyCJIO M MOWMY (TUIOTMHBI BOJOXPAaHWJIMIL),
noiimy (moaxoabpl K MOCTOBBIM TIiepexofam), pyKaBa peK, YacTb pycla
(momy3anpy/sl), ObITh BHITIHYTOM B0Jb pycia (MpoaosbHas gamoa).

A.1.10 BomoorBoaHBIe BaJMKHU: Banuku, ycTpanBaeMble C HaropHOU
CTOPOHBI OT 3€MJISTHOTO MOJ0THA. Banuky BRIMOIHAIOT U3 HEAPEHUPYIOIIETO IPyHTa
C YKpEILJIEHUEM OTKOCOB.
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BoooTBOAHBIE BaIMKU IPUMEHSIOT B YCIOBUAX BEYHOUW MEP3JIOTHI IIpU
OJIN3KOM PaCIOJIOKEHUHU CUIIBHOJIBIUCTBIX TPYHTOB JIJIi MUHUMHU3ALMHA HAPYLIEHUS
UX TEMIIEPATYPHOTO PEXUMA.

1 — apeHuMpyrOUINiA TPYHT; 2 — YKPEIUICHNE; 3 — BOJOHEIPOHHUIIAEMOE SITPO

Pucynok A.9 — BonpooTBOAHBII BATUK

A.1.11 mepenax: CryneHuYaToOE COMpsTrarolee COOPYKEHHE I TepeBojia
IIOTOKA BOJIbI C BBICOKMX OTMETOK MECTHOCTH Ha 00jiee HU3KHE B LIEJSAX rallleHus
KMHETHYECKOW JHEPruM II0TOKA, BO3BOJMMOE HA YYacTKax €O 3HAYMTEIbHOU
Pa3HOCTBIO OTMETOK MECTHOCTH.

[lepenaapl BHIAEISIOT OJHO- U MHOTOCTYIIEHYATHIE, a IO JopME MONEPEUHOTO
CEUEHHMSI — IPSIMOYTOJIbHBIE U Tpalelen1albHbIE.

[lepemag CcOCTOMT M3 BXOAHOM YAacTH, CTYIIEHEH Nepenaza TacuTens |
BBIXOJTHOTO y4acTKa.

a — CTyNEeHYaTHI Nepernan; 6 — KOHCOJBbHBIN Iepenas

Pucynox A.10 — llepenaabi

A.1.12 obIcTpOoTOK: VCKYCCTBEHHOE COOpYXKeHHE (PYyciio) C YKIOHOM JHa

00JIbIIIe KPUTHYECKOTO.

IIpumeuanus

1 Kpurnueckuil yKIOH — YKJIOH, NPH KOTOPOM 3aJaHHBI pPacxo]] NPOXOAUT II0 KaHAIy B YCIOBHSX
PaBHOMEPHOT'O JIBM)KEHHUS C TIIyOMHOMN, paBHOW KPUTHYECKOH.

2 Kputnueckas rimyOnHa — riryOMHa [TOTOKA, IPU KOTOPOH yJeNIbHAsI SHEPTUsl CEYSHUS JIsl 331aHHOTO pacxoza
JOCTUTracT MUHUMAJIBHOI'O 3HAYCHU .
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1 — BXOJHAs 4acTh; 2 — BOJOCKAT (JIOTOK); 3 — BO0OOIHAS YacTh; 4 — BEIXOJIHAS YaCTh; H — HAImop BOJIbI HAJ
MOpPOroM BOJOCIHBA; N — rity6uHa noToKa; hy, — KpuTHYeckas riyouHa

Pucynox A.11 — BeicTpoToxk

A.1.13 arokep: Hamopuslit yyacTok TpyOOmpoBOjAa, MPOKIAAbIBAEMBIN MO
pyciioM peku (kKaHaja), MO0 CKJIOHAM WA JIHY TIyOOKOM HoJuHbI (OBpara), moj
JIOPOTOM, pACIOI0KEHHON B BEIEMKE, paOOTaIOIINI B HATIOPHOM PEXKHUME.

[Ipy TmPOEKTHPOBAaHUH M CTPOUTEIHCTBE MAarHUCTPATbHBIX HE(TEMpPOBOIOB
JIOKEPOM Ha3bIBAIOT y4aCTOK HE(TENPOBOA, IPOKJIIAAbIBAEMBbIN Ha MTEPECEUEHUH C

MCKYCCTBEHHBIM WUJIM €CTECTBEHHBIM MPEMATCTBUEM: MO PYCJIOM PEKU WU KaHAJIa,
0 JIHY TI1yOOKOT0 OBpara, rnoj aBTOMOOUIBHON UITH 5KEJIE3HOM TOPOTOH.

o a A Voo A
YEVA - - ' A~
/ |/ —_ PO AV AR A S LV A AV A A7 AT Ay 3 WAV I L AT AT LA A Ay A R v >
G = S
A — A LAT L L L7 A7 2V L7 LA B L S T LA L5 27 A A AT B AT M mp\
8 B .7 4

4{\‘7’( ANY TN AN f &N RN FRNT AN TRNY AN T T AN //?/‘
SORe

S

Pucynox A.12 — Jlroxep

A.1.14 nnanupoBka nosepxHocTu: [IpugaHue noBepxXHOCTAM NONEPEYHBIX U
IPOAOJBHBIX YKJIOHOB, BEJIMYMHBI KOTOPBIX JOJKHBI OOECHEUYUTh €CTECTBEHHBIN
CTOK ITOBEPXHOCTHBIX BOJ 3a MPEAEIbl 3eMJISTHOTO MOJI0THA 0€3 ero pa3MbIBa.

IInaHrpoOBKa OTKOCOB BKJIIOYAET ONEPALMU CPE3KU OCHOBHOM MACChI IPyHTa C
IIOIPY3KOH €ro B TPAHCIOPTHBIE CPEACTBA KOBILIOM U ONEPALUU 3a4YMCTKH OTKOCOB
ckpeOkoM. IIpu xomocTom xozie CKpeOOK 3aria’kuBaeT HEPOBHOCTH.

1200

T

Pucynox A.13 — I1lnaHupoBKa MOBEPXHOCTH 0TKOCA KOBILIOM
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A.1.15 ppenax: I'eoTexHHuYecKass KOHCTPYKLHS, MpeAHA3HAYEHHas I
nepexBaTa U OTBOJA MOJ3EMHBIX M MOBEPXHOCTHBIX BOA. J[peHax MOXET ObITh
MTOBEPXHOCTHBIM (OTKPBITBIM) M IIOJA3EMHBIM (3aKPBITHIM).

Ha aBTOMOOWJIBHBIX J0OpOrax CyIIECTBYIOT CIIEIYIOUIME BHUJIBI 3aKPBITHIX
JTPEHAXEN:

- IPEHAXHBIW CJIOW B TOJIIIE 3€MJISTHOTO MOJIOTHA,;

- Ip€HaXHbIE TPYOBI.

K cucreme npeHaxa >kejae3HON JOPOTU OTHOCSATCS:

- BEpTUKaJIbHAs TUIAHUPOBKA MOBEPXHOCTH 3EMJISTHOTO MOJIOTHA U 0ayIacTHON
MPU3MBI Ha CTaHIIUSAX;

- KIOBETHI U KaHaBBbI;

- eJe300€TOHHBIE JIOTKH;

- CE€Th BOJOCTOKOB C JOKJICHPUEMHBIMU KOJIOALAMH, MECKOYJIOBUTEIAMU U
JPYTUMU yCTPONCTBAMU OUHCTKHU;

- HCKYCCTBEHHBIE COOPY>KEHUS — TPYObI, MOCTBI, OBICTPOTOKH U T. 1.

1 — necok; 2 — kpynHbId mebeHb; 3 — TpyOa; 4 — MeNKHii 1edeHb; 5 — HeTKaHbIH Fe0TEKCTHIIb

Pucynok A.14 — 3akpbIThlii IpeHax

A.1.16 cu¢on: BoAompomycKkHOE COOPYXKEHUE 3aKpBITOIO  THIIA,
peIHa3HaYeHHOE JJIs IEPEIyCKa BOJIbI UEPE3 HACHIIIb.

JlomyckaeTcsi UICIIOJIb30BaTh B 30HE BEYHOW MEP3JIOTHI, TJI€ BEPXHHUI TOPU30HT
MEpP3JBbIX TPYHTOB SIBJIIETCS BOJAOYIIOPOM, B pE€3yJbTaTe€ 4YEro B PAaBHUHHOMN
MECTHOCTH BOJIa CKAaIUIMBAETCSl OKOJIO HACBIIA U OKa3bIBAET HETaTUBHOE BIIUSHUE
Ha MEp3JI0TY, pacTeIlIsis ee.
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1 — MOBepXHOCTb TYHJIPBL; 2 — OBEPXHOCTH MEP3JIOT0 IPYHTA; 3 — 3ariyllka TpyObl; 4 — TeJIO0 HaCBIIH; S —
OasymacTHasi Ipu3Ma; 6 — BEpTHKAJIBHBINA OTBOJIOK TPYOBI; 7 — BOJOOTBOAHAS Tpy0a; 8 — Boaa; 9 — yKperuieHHe 30HbI
BBIITyCKa BOZBI

Pucynok A.15 — Cxema cudona
A.2 Kuaaccudpuxauusi BOAOOTBOAHBIX COOPYKEHHMHl M BOJONPOIYCKHBIX

TPYO
A.2.1 Knaccuduxanusi BOZ0OTBOAHBIX COOpPY:KeHni (Tadauna A.1)

Tadbauma A.l

KnaccuukanmoHHbIi pU3HAK By BOJIOOTBOTHOTO COOPYKEHHUS
C ecTecTBEHHON IOBEPXHOCTHU
Tun nepexsara BOAHOIO IOTOKA C MCKYCCTBEHHOM IOBEPXHOCTHU
I'pyHTOBBIX (IIOA3EMHBIX) BOJ
3aceB TpaB

KameHnHnble MaTtepuasl

["aGMOHHBIE KOHCTPYKIIMH

beroHHBbIe U jkene300€TOHHbIE KOHCTPYKIIUU U
AJIEMEHTBI

ITosimMepHBbIE MaTepUaIbI

[Ipumenenue Ternon3onauuoHHbIX | C yCTpOMCTBOM TEIJIOM30JISIIIMOHHBIX MaTepUaJioB
MaTEpUAJIOB be3 npuMeHeHus TemIoU30 s IMOHHBIX MaTEPHUATIOB
IIpoionbHBIE BOJJOOTBOIHBIE M HATOPHBIEC KAHABBI
KroBeTsl

JloTku (Ipo0JIbHBIE, TOTIEPEYHBIE)

ITepenaasl

beicTpoTOKH

Banuku

BonopazaenuTenbHble M BOAO3ANIMTHBIE AaMOBI
IInaHnpOBKa MOBEPXHOCTH

JpeHaku MEJIKOTro 3aJ10)KEHUs

JpeHaxxu ry00KOTro 3aJ105KEHUS

BepTukaibHbIl JpeHaX

Tun nepexsara rpyHTOBBIX BOJ I"'opu30HTaIBHBIN APEHAX

KoMOnH1pOBaHHBIN ApeHa)

OnMHOYHBIN ApeHaX

I'pynnoBeie npeHaxu

MaTCpI/IaJ'I YKPCIUICHUA BOOOOTBOdAa

Tun nepexBara IMOBEPXHOCTHLIX BOJ
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A.2.2 Knaccuduxanus BOAONPOMYCKHBIX TPYO (Tabduuma A.2)

Tadobauma A2

KnaccudukanmonHslil npu3Hak

By BO0OOTBOIHOTO COOPYKEHUS

Marepuan

beronunrie

KeneszobeToHHBIE

Kamennrie

Mertannuueckue (¢ Taaakoi 1 rohpupoBaHHON
MTOBEPXHOCTHIO)

dopma nonepeyHOro CEYCHUs

Kpyriubie

[IpsamoyrosibHbIE

OBougainbHbIE

ApouHble

B3aumHoe couyeTaHue TUIIOB
COOPY>KEHHUS

OHO- 1 MHOTOOYKOBBIE

OpHO- ¥ MHOTOSIpDYCHBIE

KoMmOnHUpOBaHHBIE COOPYKEHHUSI: BOJONPOITYCKHAS
TpyOa ¢ pUIbTPyIOLIEH HACHIIBIO U BOJIONPOIMYCKHAS
TpyOa ¢ epeIBHOM HACHINbIO

Pexxum npoTexanus Boibl B be3znanopxbie

COOPYKEHUH [lonynanopssie
Hanopubie

IMuppaBnuueckas pabota Kopotkue

COOPYXKEHHUS JlmHHbBIE

Turm 3aTonIEHNs CO CTOPOHBI He3aTomnennoe

HIKHEro Obeda coopyxKeHHs 3aTonjeHHoe

HpI/IMeHeHI/Ie TCINIOU30JIAITMOHHBIX
MaTCcpHraIoB

C yCTpONCTBOM TEIJIOM3OJISIIIIOHHBIX MaTEPUATIOB

bes MPUMCHCHU S TCIIJION3OJIAIIMOHHBIX MAaTCPHAJIOB

Tun pyngamenra

becpynnamentrsie (6€3 3aMEHBI TPYHTOB OCHOBAHMS, C
3aMEHOI TPYHTOB OCHOBAHMS)

®yHaaMeHTHbIE (IUTUTHBIN — 0€3 WK ¢ 3aMeHOM
I'PYHTOB OCHOBaHMsI; CBaliHBIN)

Tum conpsbkeHus MOTOKa B
COOPYKCHUH

PaBHUHHBIE (CTIOKOWHBIN MOTOK)

Kocorophsbie (0ypHbIi TOTOK)

Tum orojgoBkKoB COOPYKCHUMA

[TopranbHbIi

C BCPTUKAJIBHBIMU CTCHKAMH U KOPHUIOPHBIM
OI'OJIOBKOM

C pacTpyOHBIM OTOJIOBKOM C OOpaTHBIMU CTEHKaAMH

C KOHMYECKUM 3BEHOM U paCpr6HLIM OI'0OJIOBKOM

bezoromoBounas

C BOPOTHHUKOBBIM OI'OJIOBKOM

Tun ykperieHus: BBIXOIHOTO
pycna

be3 ykpemienus

prCHJ’ICHI/Ie KaMCHHBIM MaT€prajioM, B TOM YHUCJIC
raOMOHHBIMHU KOHCTPYKIHAMHU, U BEIXOAHBIC pyClia,
PacCroJIOKCHHBIC Ha IMOJACHINKE

preHJ’IeHI/IC OCTOHHBIMU U KeJIe300€ TOHHBIMHU
DJICMCHTaAMU

[TpuMeHeHHe YKPETUICHUH U3 TeOCHHTETUYECKUX
MaTepUaioB

Tun BeIXOJHOTO pycia

PazmbIiBaeMEble
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HepasmbiBaembie

Jedopmupyembie

Henedhopmupyembie

Pycna-camooTMOCTKM
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IMpunoxenue b
MeToabl cTa0uIM3auM MeP3JI0THO-TPYHTOBBIX YCJI0BUI

b.1 BiusiHue 0O0BOAHEHHUS TEPPUTOPUM HAa TEMIEPATYPHBIH peKUM
ITPYHTOB OCHOBAHUH

b.1.1 OOBogHeHHE TEPPUTOPHUH C TOYKH 3pPEHUS €ro BIUSHUSA Ha
TEMIIEPaTypPHBI PEXUM I'PYHTOB OCHOBAaHUN MOYKET OBITh CE€30HHBIM, UMEIOIIHUM
MECTO TOJIBKO B TEILIbINA MEPUOJ, U KPYIJIOTOAUYHBIM, KOTOPOE (OPMUPYETCS BECH
rog. Ce30HHOE OOBOJIHEHHE Ha TEMIIEPATYPHBINA PEXHUM BIIMAET HE3HAUUTEIBHO.
Kpyrnoroguunoe o0OBOJHEHHE BIUSAET CyIIECTBEHHO. (OOBOAHEHHE MOXKET
IIPUBECTHU K PACTEIUICHUIO MEP3JI0THI WM K €€ IOJHOW JIerpaalu.

b.1.2 BnusHue KpyIrJIOTOAMYHOTO OOBOJHEHHS MOXKHO OLEHUBATh 110
rpaukam pucyHka b.1 B 3aBUCMMOCTH OT CyMMBI I'palyCcO-AHEN C MOJI0KUTEIbHON
(MpUBEIEHHONW C YYETOM COJIHEYHOW paJualud M HUCHApEeHHs] C IMOBEPXHOCTH)
TEMIIEPATYpPONl BO31yXa K CpPEOHETOAOBON TeMIlepaType BO3AyXa M INIyOHHE
nonroruienus f. [Ipu aToM ri1yOMHY MOATOTUICHUST MPUHUMAIOT Ha | OKTAOps (T. €.
Ha MOMEHT OKOHYaHUs TEIJIOro Mepuoja rojaa).

1.07

067

['myOuHa o ATOTUTCHUS

0.4+

027

90 180 270 360 50

Knumatuyeckuit mapamerp f: aGcoroTHAs BeJIMYMHA OTHOIIEHHS CYMMBI IPAJyCOTHEN C MOJI0KUTEIBHOM
(TpUBEICHHOM C YY4ETOM COJTHEYHON paguaIiii U UCTIAPEHUS ¢ TTIOBEPXHOCTH) TEMIIEPATYPO BO3AyXa K
CPEIHEr0Z0BOM TeMIIepaType BO3/1yXa JaHHOIO PETMOHA

Pucynox b.1 — Kputudeckue 3HaYeHUsI BeJIMYMHBI NOATOILIEHHs1 N, mpuBoasime K

Jierpaganuy Mep3J10Thl B OCHOBAHUH 3eMJISIHOTO M0JIOTHA (a) M IPUBOASIINE K
NoBbINIeHHI0 Ha 50 % TeMnepaTypbl IPYHTA HA IJIyOHUHE HYJIEBBIX aMILIUTY] (6)
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Bb.2 Yuer cHeronepenoca B Teriopu3sniecKux pacuerax

b.2.1 IIpu npor1o3upoBaHrH TEMIIEPATYPHOTO PEKMUMA MHOTOJIETHEM €P3JIBIX
TPYHTOBBIX MAaCCUBOB CJIEIYET YUUTHIBATh BIUSHUE CHETOOTIIOKEHUM, KAK OJTHOTO
U3 OCHOBHBIX (paKTOPOB, OTIPEACISIONINX YCIOBUS TEIII000MEHA Ha TOBEPXHOCTH.

b.2.2 Xapakrep CHETOOTJIO)KEHMM TMpPH OTCYTCTBUM W  HAIWYHAH
CHETornepeHoca npuBeaeH Ha pucyHkax b.2 u b.3 cooTBeTcTBEeHHO, a pacueTHbBIE
XapaKTEepUCTHUKU NpuBeneHbl B Tabnuuax b.1 u b.2.

Ha pucynkax b.2 m B.3 BenmumHa O COOTBETCTBYET TOJIIMHE CHEKHBIX
OTJIO)KECHUM B HEHAPYILIEHHOMN 30HE.

o 9,

T~ ANNY 77 AN AN
@—@ - 30HBI C PAiTHIHLIM CHETO OTITOAEHHEM, 1

= CHCEHBIC OTITOCKRCHITH,

1 — ecTecTBeHHAs! TOBEPXHOCTh IPYHTA; 2 — OCHOBHAS IUIOIIA/IKA HACBIIH; 3 — OTKOC HACHIIH;
4 — 0Ch CUMMETPUH HACHIIIU

Pucynox b.2 — CxemMa CHEKHBIX OTJIOKEHHUH IPHA OTCYTCTBUU CHETOIMEPEHOCA

o -

a7

1

@ - @ - 30HEI C PA3THYHEIM CHEIOOTIIOECHHER,

= CHCHHBIC OTTIOMECHEST

1-4 — cm. pucynok b.2

Pucynok b.3 — Cxema CHe:KHBIX OTJIOKEHHMI NPH HAJTUYNHU CHEronepeHoca
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Taoauma b.1 — EcrecTBeHHbIE YKJIOHBI | CHETOOTJIOKEHHH Y MPENMATCTBHIA
B 3aBHCHMOCTH OT BeJIn4nHbI Q CHeromepeHoca

CHeronepenoc Q, M>/m

VKJIOH CHETOOTIIOKEHUH |

200 1:3
400 1:5
600 1:7
1000-1200 1:10

Taobnuma b.2—TIlnorHocTs P cHera aJisi pa3jiMmyHbIX 30H CHET03aHOCOB

O6o3HaueHue XapakTepucTuka 3HayeHue, KI/M°
P, CHer B HEHapyYIIEHHOH 30HE PU OTCYTCTBHU 100-150
CHEToIepeHoca
P> YIJIOTHEHHBIA CHET TOCIIe PACUUCTKH 250-350
P3 YIUIOTHEHHBIH CHET Ha MPOE3KEH yacTu 650-750
Py CHer B HEHapYIICHHOM 30HE ITPH CHETOIIEPEHOCE 250-300
Ps CHer B 30H€ CKOIUICHHH y NPENSTCTBUI 280-350
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IMpuioxenue B

Bb100p KOHCTPYKTUBHBIX PelICeHU BOJAONPOIYCKHBIX COOPYKEHUI HA
BEYHOI Mep3J10Te

B.1 VYder BIMSIHMUSI BOJHOIO0 MOTOKA TMPH MepeceYeHUN HACBHIIU
BOJOIPOIYCKHOM TPYOOi

B.1.1 Cnenyer y4uThIBaTh, YTO IMOCKOJIbKY JIOTOK TpPYOBI PacrlojOXKEH B
YPOBHE €CTECTBEHHOM IOBEPXHOCTU TPYHTA, TPYHTOBBIE BOJbI, MPOXOISIINE B
npenesnax IeaTelbHOTo ¢i1od (T. €. B Ipeesiax pa3HOCTH OTMETOK 1 u 2 Ha pucyHke
B.1), BcTpeuas YIJIOTHEHHBIA WM MPOMEP3IIMA TPYHT MOJ TEJIOM TPYOBHI,
MOJHUMAIOTCS Ha MIOBEPXHOCTh M 00pa3yroT 00BoIHEHHE S (prucyHOoK B.1), koTopoe,
IpOrpeBascCh JIETOM, CIIOCOOCTBYET JIONOJHUTENIbHON Npocajke TIpyHTa W
YBEJIMYEHUIO TITyOMHBI OOBOJHEHMS.

B.1.2 [Ins npenoTBpalieHusi 00BOAHEHUS MO/ TEJIOM TPYObl YCTpauBaloOT HaJl
JIESITENIbHBIM CII0OEM KPYIMHOIIOPUCTYIO CKalbHYI0 HaOpocky 8. Ilpu stoMm criemyer
IPELYCMOTPETh EPEXOAHBIE 30HBI MEKYy KPYHHOIIOPUCTON CKaIbHOM HAaOPOCKOM
8 1 OOBIYHBIM TPYHTOM Ha BXOJI€ U BBIXOJIE U3 TPYOBI. DTO IOCTHTAETCsl, HAIIPUMED,
YIJIMHEHUEM KPYIMHOIIOPUCTONW CKaJdhbHOW HAOpOCKH 8 B 00€ CTOPOHBI TIO OCEBOM
JIMHUU TPYOBI.

4%

KR

RRLKKS

X

1 — ecrecTBeHHast TOBEPXHOCTh IPYHTA; 2 — BOJIOYIIOP; 3 — HAIIPaBJICHUE BOJHOTO MOTOKA; 4 — MacCUB
YIJIOTHEHHOTO TI0/1 HACKITIBIO TPYHTA; 5 — BEPXHUI ypOBEHb BOJIBI; 6 — TEJIO HAaChINy; 7 — BOAONIPOIYCKHAs TPYOa;
8 — KpynHomnopHcTast CKaJlbHas HAOpOCKa I10J1 TEIOM TPYOBI

Pucynok B.1 — XapakTrep ABH:KeHHUsI TPYHTOBBIX BOJ H pacnpeaejeHle TeMIeparyp B
TPYHTE B JICTHUH IEPUOJ B 30HE BOJAONPOINYCKHOI TPYObl HA BEYHOI Mep3J10Te NPHU
HAJIMYUH MACCHBA YIJIOTHEHHOI0 TPYHTA NOJA TPYOOii () ¥ NIPH HAJTMYNH 1O/ TPYOOH
¢puabTpyloueil nmpocioiiku ()
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B.2 Cxembl BOJONPONYCKHOI TPYOBI IPH CHEronepeHoce

B.2.1 Cnexyer y4uThIBaTh, YTO IPH CUILHOM cHeromepenoce (150 m3/m u
0osee) OorosoBKU TPyO 3aHOCSTCS CHETOM, M TMOJOCTh TPYObI CTAHOBUTCS 30HOMU
paCTEIISIONIET0 BIUAHUA. B 3TOM cilydae cieayeT Y4YHTHIBATh pPaCTEIUISIOIIEe
BJIMSIHUE CHEra B MPOTHO3HBIX TEIUIO(U3MUYECKUX pacuerax JuOo pa3paldaThiBaTh
TEXHUYECKOE pEIIEHUEe, NpU KOTOPOM B 30HE BOJOMNPOMYCKHOH TPYyOBI
peyCMaTPUBAIOTCS JOMOIHUTENBHBIE MEPHI MO OXJIAXKICHUIO.

B.2.2  JlomonHuTenbHBIE MEpPhl IO  OXJAKACHUIO  PEKOMEHIYETCS
npeaycMaTpuBaTh JMOO MyTEM YCTPOMCTBA OXJIaKJAIOUIMX YCTAaHOBOK THIIA
TepMOCU(OHOB, OO CO3IaHMEM KOHCTPYKLMH, KOTOpas cama oOecrnedyuBacT
oxnaxaeHue (pucyHok B.2). B Takoll KOHCTPYKIMH NPUMEHSIOT YIOJOKEHUE
OTKOCOB HACHIIM M YCTPAWBAIOT MPOAYXU M (PUIBTPYIOLIUE OTCHINKU M3 KaMHS,
3aMelIAIoLIIe MACCHUBBI CHETa MPU CHET03aHOCAX.

Paspez A - A

a — paspe3 A—A; 6 — mian; 1 — KoHGUTypaIst 0TKOCa CYIIECTBYIONICH HACHINK; 2 — MpeaiaracMas KOH(pUrypamus
oTKOCa; 3 — CylIecTByomast Tpyoa; 4, 5 — MOMOJHUTENbHBIC 3BeHbsI TPYOBI; 6 — QUIBTpyIOMIast KaMEHHast HAOPOCKa;
7 — 3aMKHYTBIH MPOYX; 8 — OTBEpCTHS I MPOITYCKa BOJBI Yepe3 KaMEHHYI0 HaOpPOCKy

Pucynox B.2 — BogonponyckHasi Tpy0a il y4aCTKOB TPacchl ¢ CHIBHBIM CHErONEepeHocoM

B.3 CHerozaHocMMOCTh OXJIAKAAKIIUX YCTPOHCTB BOAONPOIYCKHBIX
TPYO

B.3.1 Ilpu oTcyTcTBUM CHeronepeHoca nojIoCTh BOAOMPONYCKHOM TpyObl pu
TEIIOPU3NYECKUX pacuerax CleAyeT YYUThIBaTh KaK 30HY oxyaxiaeHus. llpu
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HAJIMYUU CHETONEPEHOCA OTrOJOBKH TPYO 3aHOCATCS CHEroM JIMOO 3aKpbIBAOTCS
NPUHYIUTEIBHO Ha 3UMHMI 1Teproi. B 3ToM citydae 1u1st o0ecnieueH s OXJIaKIeHUs
BO3/lyXa BHYTPH MOJOCTH TPYOBbI CleayeT yCcTpauBaTh CHEIHAIbHBIC MPOIYyXU B
BUJE TpyO, TOJOCTH KOTOPBIX COOOIIAIOTCS C TMOJOCTBIO TPYOBI, a BEpX
BO3BBIIIACTCS HAJl YPOBHEM CHEXKHBIX 3aHOCOB.

B.3.2 IIponyxu yCcTpauBarOT ¢ BO3BBIIEHUEM HaJl YPOBHEM CHEKHBIX 3aHOCOB,
HO C 3aMKHYTOM N0J0CThI0. OXJIaXACHUE MPOUCXOIUT 33 CYET KOHBEKIMHU BO31yXa
B 3aMKHYTOH MOJIOCTH. He3aMKHyThle MOJOCTH 3a0MBAIOTCS CHETOM M MHEEM U
BBIXOJST U3 pabOTHI.

B.4 KoMOMHUpPOBaHHbIE CUCTEMBI

B psne cnyuaeB nenecoodpa3Ho coueTaTh B €AMHON cUCTEME J1Ba U OoJjiee Buaa
BOJIOIIPOITYCKHBIX coopyxeHuil. Torna cymmapHbiii 3(eKT OKa3bIBae€TCsl BBIIIE
CYMMBI OTJICTIbHBIX 3 (PEKTOB.

Ha pucynke B.3 npuBeseH npuMep cucTeMbl, KOTOPYIO CIEAYET UCIOIb30BaTh
B TOPHBIX YCIIOBHSIX.

1 — merayunueckas TpyOa; 2 — Hachllb U3 OOBIKHOBEHHOTO IPYHTA; 3 — GUIBTPYIOLIAsl HACKIIb; 4 —
POTUBO(QMIIBTPALIMOHHOE MOKPBITHE (QUIBTPYIOIIEH HACKINN; 5 — BECEHHUI TAaBOIKOBBIII yPOBEHb BOJIbI; 6 —
HauBBICIIK TOPU30HT Haneu; [ITYBB — moamnepTsiii ypoBeHb BOBI B BepxHeM Obede; Oy, — nuametp Tpyosr; Ly —
JUTMHA (PUIBTPYIOLIETO YUYacTKa HACBITH

Pucynok B.3 — KomonHnpoBanHoe (MeTajiinyeckasi Tpyda u GuiabTpyoInasi HAChINb)
HaJlee3a1UTHOE BOAONPOIYCKHOE COOPY:KeHHe

B.5 BoaonponyckHbie TpyObl B BLICOKHX HACBINISAX

B.5.1 IIpn npoexkTupoBaHUM BBICOKMX HACBIIEH PEKOMEHAYETCS YYHUTHIBATH
ocobenHoctu TeruioBoro coctosHuss U HJC BomompomyckHOW TpyObl U
NPWIETAIOIINX YYACTKOB HACHIIN:

a) NP BBICOTE HACBHINM O 3 M B KOHIIE TEIJIOrO MEpHOa HAChINb ¢ TPyOOi
HaXOJUTCA B TaJOM COCTOSIHMM, a B KOHIIE XOJIOHOTO — B MEp3JIOM; MO Mepe
YBEJIMYEHHMS BBICOTHI HACHINM YXY/IIAETCS TEMIEPATYPHOE COCTOSHUE TPYHTOB 3a
CYET IMOJICEKAIOIIETo TeI10BOro Aekra ¢ O0KOBBIX CTOPOH HACKINH (TeMIeparypa
I'PYHTOB OCHOBaHU MOBBIIIAETCS, & 30HA PACTEIJIEHHBIX TPYHTOB YBEJIIMUMBAETCS).
B pesynabrate  BojompomyckHas ~ Tpyba  oOKa3blBaeTcs B TOJIIE
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cuIbHOIeDOPMUPYEMBIX TPYHTOB (pucyHOK B.4, @), 4TO NpUBOJIUT K MOBBIIICHUIO
HaANpsDKEHUH U 1eopManusaM TpyOs;

0) npu BeicoTe Hackimu 6—10 M mox TpyOoit (pucyHok B.4, 6 u 6) B TeucHue
NEPBBIX  JIET  OKCIUTyaTallkd  MOXeT  o0pa3oBaTbCcsd  Mep3nasi  30Ha,
nepepacnpeeNsionas Harpy3ky ¢ OCHOBHOM IUIOIIAJIKM HAa OCHOBAHHE TPYOBI.
Mep3anble CTEHKH TpaHIIEH W3 Tajloro rpyHta (pucyHOK B.4, 6) orpaHMYHBarOT
nedopMaIuu Tauoi 30HbI BOKPYT TPyObl Kak B BEpTUKAILHOM HAaIlpaBJICHHUH, TaK U
B HAIPaBJICHUU MPOJIOJIBHON OCH TPYOBI;

B) IPH BBICOTE HACKINH Oosiee 12 M Haj TpyOOH M Ha COCEHUX YIacTKaX HaChIH
B IPOIIECCE MEPBBIX JIET IKCILTyaTauu (POpMHUPYIOTCS Apyrue 30Hbl TBEPAOMEP3IIOTO
rpynra (nepenerku) (pucyHok B.4, 2, 0, e). IlepekpbiTHe U CTEHKH U3 MEP3JI0r0
IpyHTa B 3HAYUTEIBHON CTENIEHN BOCIIPUHUMAIOT Ha ce0sl BEpTUKAIBHYIO Harpy3Ky
B 30HE TPyObl U NEPEAIOT €€ Ha CMEKHbIE y4acTKH HachIni. CoceTHUE YUacTKH
HACBIIIK 37E€Chb MOTYT YMEHBIIUTH JedopManuu TPyObl MO CPAaBHEHUIO C TEM
cllydaeM, KOT/Ia BCS HACHIb COJEPKUT TOJNBKO Tajiblii TpyHT. Mepsnas 30Ha,
pacroiokeHHasi HaJl TpyOO# U COCETHUMH Y9aCTKaMH HACBIITH, UIMEET BHEUITHHUI BU/T
1100 OanKku, MO0 apKu, JIEKAIIMX HA YIIPYTOM OCHOBAaHUH (HA TIACTUYHO-MEP3IIBIX
rpyHTtax). OHM epepacnpeeisaioT JaBICHUE OT Beca TpyHTa M BPEMEHHOW Harpy3KH,
YMEHbIIIasi ero B 30HE TPYOBl W TepeaaBas 3TO JaBICHHE Ha COCETHHE YYaCTKU
HACBITIH.

B.5.2 Pexkomennyercs 3akiajplBaTh B MPOEKT MPUHIMUINHAIBHOE HW3MEHEHUE
MEP3JIOTHOTO COCTOSIHUS HACHIIM C TPYOOH 3a CUET MPUMEHEHHUS TEIUIOM30JISLUN U
OXJIaX/IAIOLUX YCTAaHOBOK TTyOMHHOTO THIA (CE30HHBIX OXJIAKIAIOIINX YCTAHOBOK
Wi Tepmoonop). B aTom ciydae TBepoMep3iible IPYHTHI pSAAOM ¢ TpyOoil HACKBO3b
«IPOUIMBAIOT» IUIACTUYHO-MEP3Nyt0 30HYy. [lpu sTOM Mep3noTHas TpaHIies,
Mep3JI0THAs Oasika WM MEp3JI0THAs apKka MOTYT ObITh CO3/JaHbl TOpa3zo paHblle, YeM
OHU (POPMUPOBATHCH ObI ECTECTBEHHBIM ITyTEM, U MOTYT OBITh C(HOPMHUPOBAHBI TaM,
IJIe UX €CTECTBEHHOE 00pa3oBaHue ObLIO ObI HEBO3MOXKHO.

B.5.3 B Tabnmuue B.1 u Ha pucynke B.5 mpuBeneHbl YMCIIEHHBbIE 3HAYECHHS
napameTpoB H/IC BogomporrycKHBIX TpyO B BBICOKMX HACHITISIX JJIs1 PUOIMKEHHOTO
ydera B npoektax. s Gosnee Tounoro onpenenenus nokazareneit HIC Bbicokux
HACBITICH C TEPEYHCICHHBIMHU BBIIIE MEP3JIOTHO-TPYHTOBBIMUA OOpa30BaHUSIMU
CIIEyeT UCIOB30BaTh YHCICHHBIE METO/IbI PACUETOB.

B.5.4 B npoekT N0mKHBI OBITh BKJIIFOYEHBI CXEMbI Pa3MEIICHUS KOHTPOJIbHBIX
TEPMOKAPOTAKHBIX CKBAKMH B HACBIIM PAIOM C TpyOoil Ay HaOmoneHus 3a
paboTOM U COCTOSIHUEM COOPYKEHHS ¥ €r0 OCHOBAHUS KaK B IEPHO]] CTPOUTENILCTBA,
TaKk M B MEPHUOJ JKCIUTyaTallMHM, a TaKKe TpeOOBaHMUS MO MEPHUOJUYHOCTH HX
MPOBEICHMsI, 00pa0OTKE U CUCTEMATU3AINH. DTH HAOIIOICHUS CIEAYeT MTPOBOIUTH
B IEJISIX COIOCTABJICHUSI OCHOBHBIX TIOKa3aTesied pabOThl COOPYKEHHS U €ro
OCHOBAHUS C MMPOCKTHBIMU M OLEHKU HKCILUTYyaTallMOHHOMN HaJIeKHOCTH.
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a 1-1

[Ipumeuanue—a—e—cm BB.S.1.

Pucynok B.4 — Pa3ziu4Hble Mep3/10THO-TPYHTOBbIE COCTOSIHUSI BLICOKUX HACBINEH B 30He
BOJONPONYCKHOH TPYObl, BOSHMKAOLINE B IPOIecce IKCIIyaTalluu
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T aonwuua B.l1 — HanpsizkeHHO-1e()OPMHPOBAHHOE COCTOSIHUE
BOJONPONYCKHON TPYyObI INpPH Pa3IMYHBIX
MEpP3JI0THBIX COCTOSTHUAX

[TapameTpsl
XapakTepHcTHKa BAPHAHTOB Beprukanbueiii | MakcuManbHasi | MakcUMalIbHBIN
mporud o B POJI0JIbHAS M3TUOAFOIIHIA

LEHTpE TPYOBbI, M cuna N, kH MomeHT M, kH M
1 Taas HaceIIb 0,32 3170 5980
2 Mep3anoTHasi TpaHIIes 0,32 2520 5920
3 MepanoTHas Oanka 0,18 1660 532
4 Mep3iioTHas apka 0,07 1730 230

Pucynok B.5 — HanpsizkeHHO-1e()OPMHPOBAHHOE COCTOSTHHE BOAONPONYCKHOM TPYOBI NpH
PA3IHYHBIX MEP3JOTHBIX COCTOAHUAX

B.6 ®uabTpywiue BOAONPONYCKHbIE€ COOPYKEHUsI AJIs1 crenn(puiecKux
yCJI0BUM

[Tpu HaMMYMU MECTHOTO KaMHS IPUMEHSIOT (GUIBTPYIOMINE BEIEMKH (PUCYHOK
B.6), cylmHOCTh KOTOPBIX CBOAMTCS K 3aMEHE TPYHTA OCHOBAHWSI Ha CJIOW KaMEHHOMN
HaOpOCKH (OMOPHBIN MaccuB 2 Ha pucyHke B.6).
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1 — GasmacTHast IpH3Ma MIUPUHOM Dy; 2 — OTIOPHBIH MaccHB BEICOTOM N, U IMpHHOI TTOBEpXy U MOHU3Y by 1 by
COOTBETCTBEHHO; 3 — OTKOCHI BBIEMKH; 4 — TETITION3OIIAIIMOHHBIH CIIOH; 5 — 3aUTHBIN CI0if; 6, 7 — BEpXHUH U
HIDKHUH COOTBETCTBEHHO APYCHI OTIOPHOTO MaccuBa 2 BBICOTOM hy 1 hy; 8 — rpyHT ocHOBanwus; 9, 10 — mpocioiiku u3
reotekcTwis; 11 — momoxkeane BI'BM Ha MOMEHT OKOHYAHHSI TEIUIOTO TIEpHo/Ia rojaa

Pucynok B.6 — Koncrpykuusi GuiabTpyromieil BbleMKH

B.7 BoxoorBoansbie KaHaBbI CaMOYIJIy0JII0IIerocst THIIA.
HckyccTBeHHHBIE N0JIOCHI CTOKA

Ha c1aboTouHbIX Mapsx pEeKOMEHAYETCSl YCTPONCTBO BOJOOTBOJIHBIX KaHAB
CaMOYTITYOJISIFOIIIETOCS THUIIA.

Ha nepBoM 3Tane oTpsiBatoT TpaHieto riryounoi 0,5-0,7 m, mupunoi 4,0—4,5
M ¥ 3aCHITIAI0T CKAIBHBIM TPYHTOM, ITO3BOJISIOIINM JIPEHUPOBATh TPAH3UTHOU BOJIE
B HaNpaBJIECHUU €CTECTBEHHOro ctoka (pucyHok B.7). B mocneayromem 3a Tpu-
YeThIpEe TO0Ja TIOJ 3aCHIIIKOW TMPOUCXOJUT YIUIOTHEHHWE  BBITAWBAIOIINX
HIKEJICKAIUX CII0EB, YTO COMPOBOXKIACTCS MPOTHOOM MOBEPXHOCTH HACHIITHOTO
rpyHTa, C oOpa3oBaHMEM pyclia s CToka Bojawl. Ilocne 3aBeprieHUs
(dbopMHpOBaHUS BOJOOTBO/IA 3aCHIMAIOT MECTHBIC TTPOBAJIBI, @ B MECTAaX BHITAMBAHUS
OOJIBIINX 00BEMOB JIbJa MMPOBOAAT HAPE3Ky kenoba Oyiaba03epoM WM TperiepoM
HAa BCEM JUIMHE COOpY>KEHHsS. Pa3HOBHUIHOCTHIO BOJOOTBOJHBIX KaHAaB
CaMOYTITYOJISIFOIIIETOCS TUIA SIBJISIIOTCS UCKYCCTBEHHBIEC TMOJIOCHI CTOKA, KOTOPHIE
pPEKOMEHJyeTCsl ~ MPUMEHSITh  HAa  CIA0OCTOYHBIX  MapeBBIX  ydacTKax,
XapaKTEPUIYIOMINXCSI HATMYUEM XOTSI Obl HE3HAYUTEIHLHOTO MPOJAOIBLHOTO YKIIOHA
MecTtHOCTH. CyTh cmocoba COCTOMT B TOM, YTO OTCHINIKA HA MOBEPXHOCTH MapH
HeOoJbIoro 1mo MomHoctu (0,2—0,3 M) ciiost IpEeHUPYIOLIEro TPyHTa IUPUHOH 3,5—
4,0 M Bcer1a MPpUBOIUT K (POPMUPOBAHUIO MO TAKUMH JIMHEHHBIMHU COOPYKECHUSIMU
HOBOTO JICSATEIIBHOTO CJIOS, B JBa-TPH pasza IPEBBIIIAIONIETO MOIIHOCTh CIIOS
CE30HHOTO OTTAaWBaHUS TPYHTOB B €CTECTBEHHBIX YCIIOBUAX Ha Mapu. I[Iporiecc
oOpa3oBaHUsS HOBOTO JEATEIBHOI'O CJOS TOJ OTCIUISIIOIEH  OTCBHINMKON
COIMPOBOXKIACTCS TEIIOBOM OCAIKON MOJCTHIAIOIINX TPYHTOB, YTO B KOHEYHOM
UTOTEe Yepe3 JBa—4eThIPE roja MPUBOIUT K 00pa30BaHUIO HA MECTE OTEIUISIONICH
OTCBHITIKA TIOJIOCHI CTOKA BOJIOOTBOJIHOM KaHABBI, KOTOPYHD MOXKHO COJEpPXKaTh C
WCITOJIb30BAHUEM TEXHUKHU.
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a—e — pa3Hble CTaAuH npolecca GOPMUPOBAHUS CAMOYTITYOIISFOINXCS KaHAB

Pucynok B.7 — BonooTBoHAasi KAHABA CAMOYIJIYOJISIOIIErocsl THIIA, OCTPOEHHAN HA
MOXO0BOIl MapH ¢ HAJTMYHEM OJIM3KO 3aJ1erauero K JTHeBHO MOBEPXHOCTH MOA3eMHOI0
JIbJa B 10JIMHE PeKH

B.8 beckanaBHbI C1I0CO0 BOA00OTBOAA

[Ipy HaMWUMM TMOMEPEYHOTO W MPOJOJBHOTO TIO OTHOIICHHWIO K HACHIITH
YKJIOHOB MECTHOCTH BOJIOOTBOJI MOXET OBITh OCYIIECTBIICH 0€3 COOPYKEHUS
KaHaBbl (pUCYHOK B.8): Boma OTBOAMUTCS BAOJL HACHIH HEMOCPEACTBEHHO Y
MOJIONIBEI OTKOCA, TPU ATOM [JIsi TIPENOTBPAIICHUS PAa3MbIBOB U TMPOTAUBAHUS
coopyKaroTcsi 6epMa U3 KaMeHHOW HAOPOCKH U IPOTUBODUIBTPAITMOHHBIN 3aMOK.
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a, 6 — pa3IMYHbIC BAPHAHTHI KOHCTPYKTUBHOI'O MCIIOJHECHHUS; 1 — TEJI0 HACKINHU; 2 — TPYHT OCHOBaHUS; 3 —
€CTECTBEHHAS TOBEPXHOCTh; 4 — TEXHOJOTMYECKasl OTCHINKA U3 KPYIMHOOOJIOMOYHOTO TPYHTa; 5 — OOKOBO#
MPOTUBO(MUIIBTPAIMOHHBIN 3aMOK; 6 — HIKHHI TPOTHBO(PHIBTPAIIMOHHBIN 3aMOK; 7 — OepMa U3 CKaJIbHOTO

(paKIMOHHOTO TPyHTa MUPHHOM Ds; 8 — HampaBeHNe MOTOKA MOBEPXHOCTHBIX BOJI; 9 — MOMEPEYHOE CEYEHHE
MPOJIOJABHOTO BOAHOTO MOTOKA mupuHOH Dy; 10 — nonoxernne BI'BM Ha MOMEHT OKOHYAHHMSI TEILIOTO MIEPHO/Ia
roza; hs — BeicoTa Gepmbl; hy — ryOuHa moToka

Pucynok B.8 — BeckanaBHbIi c110c00 BOI00TBOAA
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IMpunoxenue I

Oco0eHHOCTH TEMIIEPATYPHOT0 Pe:KUMA TPYHTOB TeJIa U OCHOBAHMI
COOPY KeHHH

I'.'1 Oco0eHHOCTH TeMIEPATYPHOIO PpeXKHUMAa B CHCTEMe «3eMJISHOe
I0JIOTHO — BOJOOTBO/IHAS KAHABA — NPWJIEral0IIasi TEPPUTOPUA»

I'1.1 Ilpm nDpOEKTUPOBAHMM CHUCTEMBI BOJOOTBOJA CIEAYET YYUTHIBATH
U3MEHEHHUE PACCTOSHUS MEXIY 3€MJIIHBIM IMMOJOTHOM U BOJOOTBOJHOW KaHABOM,
CYLIECTBEHHO H3MEHSIONIEE pa3Mepbl 30HBI TEIUIOBOTO BIHsSHUA Ha MMI
OCHOBAaHMM. VYKa3aHHBIE PACCTOSHUA YCTAHABIMBAIOT  TEIUIOQU3UUYECKUMU
pacueramu. Ha pucynkax ['.1 u I'.2 npuBeneHbl XapakTepHbIE ITPUMEPHI
Ka4€CTBEHHOW KapTHUHBI TAKOTO BIUSHUSL.

['.1.2 Ha pucynke I'.] npuBeeHa KauyeCcTBEHHAsl XapaKTEPUCTUKA BIUSHUS
«TETUIOBOM TOJIOCH) Pa3IMYHON IIMPUHBI D HA TEMIIEPaTYPHBIA PEXHUM TPYHTOB
OCHOBAHHUU.

[Ipy HEMIMPOKOW BOJOOTBOAHOM KAHABE €€ TEIUIOBOE BIUSHHUE IPAKTHYECKU
3aTyxaeT yxe Ha riryoumHe 5 M. IIockoJIbKy MOJ MOHSTHEM «TEIIOBas IOJIOCA»
UMeeTCs B BUJY M HAchlllb, U BbIEMKA U Jp., TO Ha rpaduke pucyHka ['.1 mnsa
COITOCTABJIEHUS MOKA3aHO BIIMSIHUE HACBHINM IIUPUHOW IO MOJONIBE OCHOBaHHUS 15
M. KpyTuzHa KpuBOH CyIIECTBEHHO YMEHBIIAETCS, a TEIJIOBOE BIMSHUE
yBeIMuuBaeTcs o rinyoune. [lpu yBenuyeHun mmpuHbl nmojockl 10 40 M rpadux
KauyeCTBEHHO M3MEHSET CBOI BUJ: 110 OCH MOJIOCH! 10 riyouHsl 10 M OyaeT umersb
MECTO OJHOMEPHBIM TEIUIOBOM IIPOLIECC, OINPEACIIEMbIA JIMIIb TEMJIOBBIMU
napameTpamu camoil Hackimu. C rryOunbl O6onee 10 M cka3bIBaeTCsl BIUSHUE
COCEIHUX C HACBINBIO 30H Ha OKPYKAIOLIEH TEPPUTOPHHU.

[.1.3 KauecTBeHHass KapTMHA W3MEHEHHUS TEMIIEPATypPHBIX  MOJIEH
IIPUMEHHUTENIBHO K BOJOOTBOJHOM KaHaBe, yAAJSIEMOM OT HACBIIM, B IpeAenax
pealbHOTO Juama3oHa pacCTOSHUM TmpuBeAeHa Ha pucynke [.2. Pacuers
MPUBEAECHBI IS HACBHINM C NIMPUHOW MOAOIIBBI 15 M W BOJOOTBOJHON KaHABBI
oO1Iel MHUPUHOHN 5 M.

Ha pucynke I'.2 npuBeeHb! pe3yabTaThl pacyeTa YeThIpeX BapHAHTOB.

Ha pucynke I'.2, a, noka3zaH pacyeT TONBbKO JIJIs HACBIIY IIUPUHOM IO MOJOIIBE
15 m. Ha pucynke I'.2, 6—2, moka3aHbl pacueThl JJiI HACBHIMA TOW K€ IIUPUHBI U
BOJOOTBOJHONW KaHaBbl IIMPUHOM MOBEPXY S5 M, YNAJIEHHOW OT HAChIIM Ha
paccrosinue ot 0 1o 40 m.
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h, m

b

a — CXE€Ma «TCILIOBBIC ITOJIOCHI», 0— Fpa(i)I/IK TCIUIOBOT'O BJIMSAHUSA JIA pa3/IMYHbIX b
Pucynok I'.1 — TenjioBoe BIUsiHUE HA PA3INYHOI IiyonHe h «TensoBoii mosaocbn

HII/IpI/lHOﬁ b C PE3KO OTIHYAOIIUMUCH TCIVIOBBIMU 'PAHUYHBIMHU YCJI0BUSIMHU 110
CPAaBHEHHUIO C OKPYKaIOLIell TepPUTOpHEH
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Pucynok I.2 — TloJioxkeHHe HYJ1eBOW W30TEPMBI NOCJIe BO3BEI€HHSI HACHITN 1
BOI{OOTBOI[HOﬁ KaHaBbl HA MOMEHT OKOHYAHHUA TEIVIOro nmepuoaa rojaa nmnpuv pasin4yiom
B3aMMHOM I10JI0’KEHH U HACHITIH U KaHaBbI Yepe3 5 (1) u 50 (2) aer
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Ipuioxenue /1
Temopuznyecknii MOHUTOPUHI BOAONIPONYCKHBIX TPYO

J.1  OcHoBHOW  coCTaBIAOIIEd  TEINIO(QU3HMUECKOTO  MOHHUTOPHUHIA
BOJIONPOITYCKHBIX TPYO SIBISETCS TEMIOPU3NYECKUN MOHUTOPUHT HACBITIEH B 30HE
BOJIONPOITYCKHBIX TPYO. B psne cmyuaeB pekoMeHayeTcsl MPOBOAUTH HAOIIOICHUS
3a TEMIEPaTypoil BHYTPH MOJIOCTH TPYOBI, BHYTPH MOJIOCTH MPOAYXOB H T. TI.

J1.2 B 30H€ BOJOIPOITYCKHBIX TPYO CIEAYET YUUTHIBATh TPEXMEPHBIN XapaKkTep
TEIUIOBBIX MPOLECCOB. ECIM HEMOCPEACTBEHHO B BEPTUKAIBHOM IUIOCKOCTH,
MPOXOJSIIEH MO OCU TPYObI, CYMMUPYIOTCSI JIETHHE IPOTAUBAHUS OT TTOBEPXHOCTH
OCHOBHOM IUTOIIAJIKM HACBIMM W OT Teja TPYObl, TO B MPHUJIETAIONIMX YYacTKax
HACBIMM KapTUHA MPOTAUBAHUSI MOXKET ObITH OoJsiee OJAronpusiTHOM, YTO, B CBOIO
OYepe/ib, MOXKET ObITh YUTEHO MPU pacyeTe Hecyleld CIOCOOHOCTH TPYOBI.

N3mepenuns Temneparypbl peKOMEHAYETCA MPOBOAUTH 10 cxeme pucyHka /1.1.
CTBOpHI creAyeT pacnosaraTe He ganee 3 M 0T OOKOBOI MOBEpXHOCTH TpyObl. [1pu
ATOM JIJIA MMOJIXOAHBIX YYaCTKOB HACBHIIIM CTBOPHI CIEAYET pacnojarath He gajnee 20
M OT OcH TpyObl. TepMOCKBaKMHBI CIEAYET PACIoaraTh 1o cxeMe Ha pucyHkax /1.2
u J1.3.

1.3 Hymepauuio TEpMOCKBKHMH CIEAYET PErIaMEHTUPOBATH BO M30EkKaHUE
OyTaHUIBl Mpu OonbplIOM oObeme u3MepeHuil. [locienoBaTenbHOCTH HOMEPOB
clIelyeT MPUHUMATH CJIeBa HAIIPABO, CUUTAS 10 X0y BO3pacTaHUsI KHIOMETPOB (CM.
pucyHok /1.3):

- ckBaknHa Ne 1 — pacnosiokeHa B IOJI€ ClIeBa OT HACBIIIW, BHE 30HBI €€
TEIUIOBOTO BIIMUSIHUS;

- ckBakuHa Ne 2 — pacrosioeHa B 30HE IOIOLIBBI JIEBOIO OTKOCA HACHIIIN;

- ckBakrHa Ne 3 — pacrosiokeHa B BEpXHEN 4acTH JIEBOTO OTKOCA HACKHIIU WIIH
B 30HE€ OCHOBHOM IIJIOIIAJIKH HACBIIIH;

- ckBakuHa Ne 4 — pacnosio’keHa B BEpXHEW YacTH MPABOT0 OTKOCA HACHINH
WJIM B 30HE OCHOBHOM TUIOLIAJKU HACKIINH;

- ckBaxkrHa Ne 5 — pacmnosio’eHa B 30HE NOJOIIBBI ITPABOr0 OTKOCA HACKIIH;

- ckBakMHa Ne 6 — pacrojio’KeHa B IOJIE CIpaBa OT HACHIIIHA, BHE 30HBI €€
TEIJIOBOTO BIIMSIHUSL.

JInsi TEpMOCKBaXXMH B TeJI€ MOJAXOJHOW YacTH HACBIMM BIEPEIU IO XOIy
HapacTaHUs KWJIOMETPOB WIIH 0331 JOOABISIOT K 0003HAYCHHUIO WHIEKC I WIIN
«3» COOTBETCTBEHHO (CM. pUCYHOK /[[.3).

1.4 PacyeTHBIM MOMEHTOM BpPEMEHHU W3MEpPEHUM sBIAeTCS | OKTIOpA.
[ToaTomMy 1711 coOmOCTaBiCHHUS M aHAIM3a PE3YyJIbTAaTOB M3MEPEHHH HEOOXOAUMO
BBOJIUTH TOMPABKH K TEMIIEpaType, 3aMEPEHHON Ha pa3HOM TIIyOMHE B MOMEHTHI
BpPEMEHH, HE COBIajarolue ¢ pacueTHbiMu. B Tabmune /.1 npuBeneHsl 3HaueHUs
MOMPABOK.
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Tadnuma J[.1—IMonpaBku 15 NpuBeeHNs Pe3yJbTATOB U3MepPeHU
K PaC4eTHOMY MOMEHTY U3MepeHuil

MoMeEHTBI [TonpaBku 17151 TIIyOMH M3MEpPEHUN, M
BpEMEHH, HE 5 10 15 20 30
COBMAJIAI0II1E
C pacuyeTHbIM
1 ceHTI0pA + 0,5 +0,2 +0,1 0 0
1 HOSIOp 0 0 0 0 0

Ecnm Bpems 3aMepa He COBMaJaeT C pacueTHBIM Oojee 4eM Ha 2 Mec, TO
mepecyeT IOJIyYeHHBIX JaHHBIX Ha PACYCTHBIM MOMEHT pPEKOMEHIyeTcCs
OCYIIECTBIISATh YACIEHHBIM METOIOM.

1 — ecTecTBEHHAs IOBEPXHOCTh IPYHTA; 2 — OTKOC HachInu; 3 — mojioxkerHre B’ BM Ha MOMEHT OKOHYAHHS TEILIOTO
neproja roja; b — mmpuHa Hackiny; hy — ryOWHa OTTaWBaHKS MEP3JIOTO TPYHTA O] OCHOBHOM ILIOIIAAKOM; hy —
rIyOrHa MPOTAUBAHUS O] MOJIOIIBOM 0TKOCA; N3 — €CTECTBEHHOE TOJIOKEHNE BEPXHEN 30HBI MEP3JIOTHI 3a
NpeieiaMu 30HbI BJIMAHUS HACKIH; N4 — TONIIMHA OTTaWBaHUS CJIOS TPYHTA Ha OTKOCE; ti—ts — KOHTPOJIBHBIE TOUKH
JUISL OLIEHKH COCTOSIHUSI TEMIIEPATYpPHOT'O peXUMa B TPYHTOBOM MacCHUBE

Pucynok /.1 — OcHOBHBIE IapaMeTPbl, XapaKTePU3yOLIHe TEMIIEPATYPHbIN PeKUM
HacbInM (cxema 1)
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1-6 — HOMepa TepMOCKBaXHH

Pucynox /1.2 — Hymepanusi TepMOCKBaKUH B HACBINIHN

I[IpumeuaHue— O603HaUCHHUS, TPUMEHEHHbIE B HACTOSIIEM PUCYHKE, cM. B [1.3.

Pucynok /.3 — Hymepauusi TepMOCKBAKUH B 30He BOAONPONYCKHOM TPYyObI
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IMpuioxenue E
IIpoTuBOHAIEAHO-BOXONPONYCKHBIE COOPYKEHUS

E.1 O01mue nmoyo:xxeHus

[To mpuurHE BOBHUKHOBEHUS HAJIEIU PA3/ICNAIOTCS HA JIBa BUJA!

a) IPUPOJIHBIC HAJICU, €KETOJHO WM PEKE BO3HUKAIOIINE B €CTECTBEHHBIX
YCIIOBUSIX;

0) BBIHYXKJECHHBIC (IIPOTHO3MpPYEMbIC) HaJEIu, BO3HHUKAIOUIHNE BCIICJICTBUE
HApYIICHUSI  MEP3JOTHO-TPYHTOBBIX  YCIOBUM B  pe3yjlbTare MOCTPONKH
COOPYKCHUHU.

K wMeponpuatusiMm W yCTpOWCTBAM, YCTPaHSAIOUIUM WJIM COKPAIIAIOIIUM
MIPUYMHBl BO3HUKHOBEHUS BBIHYXJCHHBIX HaJeIed M aKTUBU3AILUIO HAJIEIHOTO
mpoliecca B MECTax JCUCTBUS MPUPOIHBIX HaAJE/Ie, OTHOCATCS: JPEHAX, KaNTax,
OCYIIIEHHE MECTHOCTH TIIyOOKHMMHU OTKPBITBIMA KaHaBaMU M TOJIYOTKPBITHIMU
JIOTKaMH, PETYJSIUS pycesl; COCPEAOTOYEHUE MOTOKa, HAIpUMEp IMOCPEACTBOM
HaJICJHBIX TMOSICOB, MOJY3alpya WM TPUMEHEHHEM JIOTKOB, Ha MOJXO0JE€ U B
npejenax  BOJONPONYCKHBIX  COOPYXEHUM; DJIEKTPOTEPMUUYECKHE  CIIOCOOBI
MOAOTPEBA BOJIbI U TPYHTOB. [Ipy Hamuuuu OGJaronpusTHOrO coueTaHus penbeda,
TE0JIOTUYECKOM, THUJIPOTCOJIOTUYECKOM OOCTAHOBKM M MEP3JIOTHO-TPYHTOBBIX
YCJIOBUM CEAYET NPUMEHSATh MEP3JIOTHBIE M TEIJIOBBIE MOsICA.

E.2 Oco0eHHOCTH BBINTOJHEHHU S U3bICKAHUI HA HAJIEIEONACHBIX y4aCTKaX

[Ipu u3BICKaHMUAX HaAJIEAH HEOOXOAUMO pacCMaTPUBaTh, KaK oracHOE (hU3UKO-
I'COJIOTHYECKOE SBJICHHUE, MOJI00OHO KapCTy M OIOJ3HAM, M YKIIQJIBIBaTh TPaccy C
pacueToM Ha HCKJIIOUYCHUE WM Ha CHUXXEHHE OTPUIATEIIbHOTO BO3ACHCTBUA
HajieJied Ha TMpOeKTHpyeMble coopykeHus. Haunbosnee OmaronmpusTHBIMH TIO
(U3UKO-TEOJIOTHYSCKUM  YCIIOBHSAM  JUISI  Pa3MEIICHHS  TPAcChl  SIBJISFOTCS
BOJIOpA3JeibHbIE  yYaCTKU, CKJIOHBI  AHTUKIMHAIBHBIX  JOJWH, OoOpTa
MOHOKJIMHAJIBHBIX JIOJIUH C MaJICHUEM CJIOEB MTOPO/JI BIIyOb CKIIOHA, BEPXHUE YACTH
CKJIOHOB, CJIOKEHHBIX MOPOJIaMHU C TOPU30HTAJILHBIM HaJETaHUEM CJIOEB, FOXKHBIC
CKJIOHBI ¥ TIOBEPXHOCTh PEUHBIX TE€PpPAC, CIOKEHHBIX APCHUPYIOIIMMU IPYHTAMHU.
Menee ONaronmpusTHHIMU  SIBJISIOTCS PEUYHBIE JIOJMHBI C CHUHKJIMHAJIbHBIM
3aJIeTaHUEM TOPOJI U CYOCEKBEHTHBIC JIOJUHBI, B 30HaX TEKTOHUYECKUX PA3JIOMOB,
SIBJISTFOIIIMXCSI Iy TSIMU BBIX0J1a HA TIOBEPXHOCTH MOJI3EMHBIX BOJI, CIIOCOOCTBYFOIIHNX
00pa3oBaHUIO OOJBIINX U TUTAHTCKUX HaJleeH.

E.3 IIporHo3upoBaHue TOfIBJEHHS  Hajdeded B  pe3yJbrare
’KeJIE3HOI0OPOKHOI0 CTPOMTEILCTBA

B pe3ynbTare cTpoUTENBbCTBA COOPYKEHUN HAJIEAU MOSBISIOTCS HA y4acTKaX C
HaJIMYueM BOJOHOCHOTO CJIOSl M, KaK MPaBUJIO, Y HU3KUX HACHINIEH, TP BCKPHITUU
BOJIOHOCHBIX CJIO€B BRIEMKAaMH, Y MOCTOB U TPYO ¢ MAaCCHBHBIMU (DyHIaMEHTaMH, a
TaKke BO BCEX CIydasiX, KOr/ia Mpy BO3BEACHUU COOPYKEHUN B UX 30HE MPOU3OIILIO
rIyOOKO€ M3MEHEHHUE MPUPOIHBIX MEP3JIOTHO-TPYHTOBBIX YCIIOBHIA.

VY 3eMJISTHOTO MOJI0THA HAJEAW TOSIBIISFOTCS MIPU BBIMOJIHEHUH YCIOBUA:

Nup > Neer 11 Ny > D, (E.1)
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rae Ne, — TIyOMHa mpoMep3aHuss TPYHTa B CCTECTBEHHBIX YCJIOBHUSIX BBIIIC
MECTONOJIOKEHHS TIOJIOTHA,
hs — paccTosiHuEe OT JHEBHOM MOBEPXHOCTH JIO 3€pKaja TPYHTOBBIX BOJ Ha
Hayajo IpOMEp3aHHs;
Nup — TTyOMHA TpOMEp3aHUst AEATENBHOTO CIOS IO 3€MIISTHBIM TIOJIOTHOM.

Bemuunnsl Neer 11 D, ycTaHaBmMBaroT mo MaHHBIM M3bICKaHWH. Bemmuuna Ny,
3aBHCHUT OT Pa3MepOB 3eMJITHOTO MOJOTHA, PU3NYECKUX CBOMCTB ClIAraroliuX €ro
TPYHTOB, KIIMMATHYECKUX YCIOBUN B PallOHE CTPOUTEIBCTBA M OMNPEIEISAETCS IO
oTnenpbHOM Metoauke. TakuM o0pa3oM, II€JIEHANPABICHHO PEryJIupys pa3Mepsl
36MJISTHOTO TIOJIOTHA W B TEPBYIO OYEpPENb €ro BBICOTHI, MOXKHO B KaXKIOM
KOHKPETHOM CJIy4a€ YMEHBIINTh PUCK MOSBICHUS HAJICIU.

[losiBnenuss Hanenei y BOJOMPOMYCKHBIX TpPyO0 W JAPYrHX TMOJIOOHBIX
COOpY>KEHUU CIENYET OKUIaTh B TEX CIIydasix, KOraa

h; < (h(b + th) > Neer, (E2)
rre Ny — MOITHOCTE (yHIaMeHTa TPYOHI;
h.p — TTyOMHA IpoMep3aHus TpyHTa Mo GYHAAMEHTOM TPYOBI.

JIns TpOTHO3MPOBAaHUS BEIWYMHBI Ny, M OOOCHOBAaHUS TIPEUIOKEHHN TI0
KOHCTPYHPOBaHUIO (DyHAAMEHTOB TpyO Ha HAJIEAHBIX YUaCTKaxX CIEAYyeT IPOBOIUTh
TEIUIOPU3NYECKHE pacyeTbl [0 ONPEAENICHUI0 TeMmIepaTyp B  00Jactu
NepeaBIHKEHUS TPaHULIbl pasfena (a3 npHu paauaibHOM MOTOKE Temia B TpyOe u
TEIJIONPUTOKE CHU3Y.

E.4 IIpoTuBoOHAIeAHBbIE MEPONIPUATHA U YCTPOIiCTBA

E.4.1 IlpoTuBOHalIENHbIE MEPOIPUATHS U YCTPOMCTBA PEKOMEHAYETCS
IPUMEHATH BO BCEX CIyYasix, I'/I€ 3TO BO3MOXKHO 10 MHKEHEPHO-TE€O0JIOTHYECKUM
YCIIOBHSIM,  JIEJOTEPMUYECKOMY  PEXKHMY  BOJOTOKOB M  SKOHOMHUYECKHU
1eaecoodpasHo.

[IpoTuBOHANEAHBIE MEPOTIPUITHS M YCTPOMCTBA HEOOXOJUMO MPUHUMATDH C
Y4E€TOM T€HETHYECKOro THUIA HajeAu, Ne0uTa U TeMIlepaTypbl BOJbl MCTOYHHUKA,
MUTAIOIIEr0 Halledb, peiabeda U MHKEHEPHO-TEOJIOTUUECKUX YCIOBUM B Mpeaenax
HaJEJHOIO YYacTKa, a TAKXKE B YBSI3KE C KOMIUIEKCOM MPOEKTHBIX PEIICHUN IO
KOHCTPYKIUSM 3€MJISIHOTO MOJIOTHA U BOAOIPOMYCKHBIX COOPYKEHUH.

[Ipu BbIOOpPE MPOTUBOHAIEIHBIX MEPONPUATHN U YCTPOWCTB MPEANOYTEHUE
CIIelyeT OTAaBaTh TEM M3 HUX, KOTOPbIE UCKIIOYAIOT AKTUBHU3ALUIO TPUPOIHBIX U
BO3HUKHOBEHNE TEXHOTEHHBIX HAJEAEH IPU HOCTPOUKE TOPOKHBIX COOPYKECHUMU.

B ciydasx HEBO3MOXHOCTH WJIM HEIEIECO00Pa3HOCTH UCIIOIb30BAHUS TaKUX
MEPOMNPUITHIA U YCTPOMCTB HEOOXOIMMO MpeyCMaTpuBaTh MPUMEHEHHE CPEJICTB,
00eCHeUNBAIOIINX 3aIIUTY JOPOXKHBIX COOPYXKEHHH OT HEMOCPEeICTBEHHOTO
BO3JCHUCTBUS HAIEAEH.

E.4.2 TlportuBoHaleHbIE MEPONPUITUS W YCTPONCTBA pa3JEiSAIOT Ha
IIOCTOSIHHBIE U BPEMEHHBIE.

[TocTosiHHBIE TPOTUBOHAJIEIHBIE YCTPOIICTBA HEOOXOAMMO NPUMEHSTH Ha
y4dacTKax JACHCTBUS NPUPOIHBIX HAJEAEH U B MECTaX, TJI€ BEPOSATHO BOSHUKHOBEHUE
TEXHOTE€HHBIX HalleJIel, KOTOPbIE MOTYT BbI3BaTh HAPYIIEHUE HOPMAIbHOU pabOThI
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paccMaTpuBaeMoro 00ObeKTa UM CO3/1aTh OMACHOCTh VISl IBUKEHUS TPAHCIIOPTA U
YCTOMYMBOCTH COOPYKEHHS.

BpemenHble MepomnpusTHsi M YCTpPOMCTBa TpeOyeTcsi NPUMEHSTH IS
HETMOCPEJCTBEHHOTO OTPaXJAEHUS PEIbCOBOM KOJIEU OT Hajeiei, BOZHUKAIOIIUX B
pe3yabTare MU3MEHEHUsI €CTECTBEHHBIX YCJIOBUH B MEPUOJI CTPOUTEILCTBA, MPHU
BHE3AMHBIX TMOSBIICHUSAX HaJEAeH, YrpoKaromux O€30MaCHOCTU JIBHXKCHUS
TPAHCIIOPTa W WCIPABHOCTH COOPYKEHMH, a TakXke B Ciydyasx, Korja s
MPOEKTUPOBAHUS U CTPOUTEIHCTBA MOCTOSHHBIX MPOTUBOHAIEAHBIX MEPOIPUSTUI
HE00XO0IMMO MTPOJIOJKUTEILHOE BPEMSI.

Jns 3aaepkaHus HaJeaeld B MECTaxX, YAAICHHBIX OT MOJOTHA, PEKOMEHYETCS
MIPUMEHSITh MEPOIIPUATHUSA, AKTUBU3UPYIOLINE HAJIETHBIN MTPOIIECC:

- HAQJICNHBIC IM0ACA W AKTUBHBIE NPOTUBOHAIEIHBIC BaJIbl JISI Haleaeu
MTOBEPXHOCTHBIX BOJIOTOKOB;

- MEP3JIOTHBIE MOSACA I HAJIEJIE TPYHTOBBIX BOJI.

E.4.3 Hanenublie nosica 1ienecoo0pa3Ho NpUMEHATH JIs 3aepKaHus HaJeeH,
BO3HUKAIOIIMX HA HEOOJIBIINX U MEPUOJUYECKH JIEUCTBYIOIUX BOJOTOKax. OHU
MPEACTABIAIOT COOOM Yy4YacTKH PacIHIMpsieMOro pyciia, MOKpPhIBaeMble KaMEHHOMU
OTMOCTKOM WJIU OCTOHHBIMM ILTUTaMU. Pasmepnl MOSICOB Clie/lyeT Ha3HauyaTh Ha
OCHOBE PE3YJIbTATOB TEINTIOTEXHUYECKUX PACUETOB.

[Ipu pacuerax riyOMHY MOTOKA B IIPeIeiax Mosica peKOMEHIyeTCs IPUHUMATh
paBHOI OT 2 10 5 cM, a MUpUHY nosca — He MeHee 1,0 M. B ciryuasx 3HauuTenbHOro
€CTECTBEHHOTO YKJIIOHA pyclia HajJeJHble Mosica IEJIeCO00pa3HO BBIMIOIHITH C
nepenagamMu BbeicoTo 10 0,5 M. [[7s1 MOBBIIEHHS MHTEHCUBHOCTU OXJIAXICHUS
MIOTOKa PEKOMEHAYETCS MPHUMEHATh HAJIEHbIE T0sica C  IOBBIIICHHOMN
HIEPOXOBATOCTHIO.

KosruecTBo 1 pacnoyioxkeHne HaJeAHBIX MOSCOB YCTAHABIMBAIOT C PACUETOM
yAEpXKaHUsA TOJHOIO0 o0bemMa Hajleqd Ha HEoOXOJAMMOM pPACCTOSHUU  OT
BBITIOJTHEHHBIX OOBEKTOB — 3EMJITHOTO TMOJIOTHA WM  BOJOMPOMYCKHOIO
COOPY>KEHHUS.

E.4.4 AxTuBHBIC TPOTUBOHAJEIHBIC Bajbl PEKOMEHAYETCS MPUMEHSTH IS
3a/iep>KaHus HajeAe Ha MaJbIX U CPETHUX BOJOTOKAX.

Baut BeINOSIHAETCS U3 TPYHTA CO IITUTOM U3 IOCOK WJIU KEJI€300€TOHHBIX ILIUT,
a TaKXXe C MJIOCKUM yTEIUICHHBIM JJOTKOM, BHIMOIIIEHHBIM KAMHEM WJIU O€TOHHBIMU
MJIMTAMU, PA3MENIAEMBIM I10 PYCITy BBIIIE Baja.

JlelicTBHE aKTUBHOTO ITPOTUBOHAJIEHOIO BaJla OCHOBAHO HA TOM, YTO INIOCKUH
JIOTOK B KAU€CTBE HAJIETHOTO MOSICA BBI3bIBAET PACTEKAHUE MOTOKA BOJIH TOHKUM
CJIOEM, CIIOCOOCTBYET €r0o MHTEHCUBHOMY OXJIQXKJICHUIO, 3aPOKICHUIO M PA3BUTHIO
HaJey Mepesl BaloM paHbllle, YeEM OHA MOXET BO3HHKHYTh Y BOJOMPOITYCKHOTO
COOpY>KEHUS, PACIOJIOAKEHHOIO M0 PyCily HUXKE Bajia. BO3HUKHOBEHHE Halleu B
npeenax MmIOCKOTro JOTKa OYJET ClIOCOOCTBOBAThH 3aMOJTHEHUIO BOJOMPOITYCKHOM
KaHaBbI U 111esH 1o uToM. [locie aToro Hasep, 3a7epkuBaeMasi UTOM U BaJIOM,
CTaHET Pa3BUBAThCS BBEPX M0 PYCIy.

Pa3Mepbl BOIONPONYCKHON KaHABBI U IIEJW MO IIUTOM CIEIyeT ONpeaesiTh
C Y4eTOM MpOIMycKa BECEHHUX BOJ 0e3 pa3bopa muta. Pa3oop mmura HeoOX0AMMO
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peaycMaTpuBaTh TOJIBKO B Ciy4asiX, KOTJa IO MPOrHO3Y OXKUIAETCS 0Cc000
BBICOKHI MAaBOJIOK.

E.4.5 MepsnotHple mosica 1enecooOpa3HO MPUMEHATH I 3aJepKaHus B
YAAJIEHUHU OT 3€MJISTHOTO MTOJIOTHA HaJIEAEH, BOZHUKAIOLIUX B ONIPEIEIEHHBIX MECTAX
3a CYET BbIXOJa IPYHTOBBIX BOJ C HEOOJBIINM JI€OUTOM.

Mep3noTHble mosica MPEACTaBISAIOT COOOM MOJOCHl PACYUCTKH C BajaMu W3
CHEra WM rpyHTa U BOJAOOTBOJAHBIMU KaHaBaMH. M3 mpenenoB mojgoc pacuyucTku
HEOOXOMMO yaJsTh PACTUTEIEHO-MOXOBOM MMOKPOB U CHET.

Bua Mep30THBIX MOSACOB U UX KOJIMYECTBO, Pa3MEPHI MOJIOC PACUUCTKH, BAJIOB
¥ KaHaB ClIeJlyeT Ha3HadyaTh U3 YCJIOBUU 3ajiep’KaHus BCEro o0beMa Hallequ.
[Tpuyem riyOuHy KaHaB TpeOyeTcs MpuHUMaTh He MeHee 0,6 M, a IIUPHUHY Bajia 1o
Bepxy — oT 1,0 10 3,0 M, B 3aBUCHMOCTH OT CITOCOOOB MPOU3BOJICTBA PabOT.

Mep3anoTHeie mosica cieAayer pasmemars Ha paccrosHun 50-100 M ot
OrpaXKJaeMOro y4yacTKa 3€MJISTHOTO MOJIOTHA U APYT OT APYra ¢ PacroyiOKEHHEM B
iaHe. KoHIpl kaHaB HEOOXOIMMO Bpe3aTh B OOpTa Jiora, JHY KaHaB — MPUIABATh
IPONOJIbHBIN YKIOH He MeHee 0,002.

Tun ykpersieHus: OTKOCOB C HarOpHOM CTOPOHBI TPYHTOBBIX BaJIOB, MOJIOCHI
BJIOJIb €r0 MOJOUIBEI U BOJOOTBOAHBIX KaHAB CJEAYyeT NPUHUMATh B 3aBUCUMOCTHU
OT CKOPOCTH TE€UEHUS MTaBOJKOBBIX BO/I.

Mep3noTHbIe nosica I 3aJepKaHns PEUHbIX HAJIEEH CIelyeT IPUMEHSTh Ha
HEOOJIBIINX BOJOTOKAX MPHU HErNIyOOKOM 3aJleraHuy BoJOyIopa mnoj pyciom. OHu
MPEACTABIAIOT cO00M KaHaBbl MUPUHONW 2—4 M, BbIpyOaeMble BO Jibjy. KaHaBbl
pacronaratoT TONEpPeK JOJHH BOJOTOKOB Ha paccrosHun 200-300 M ot
BOJIOTIPOITYCKHOTO COOPY>KEHHS Ha OTMEJISIX U IepeKaTax, e BOJOTOK MOXKET ObITh
nmpoMoposkeH obicTpee. KanaBy cienyet 3arnyonars Ha 0,3—0,5 M HuXe 1HA pycha,
a ee KOHIIBI — Bpe3aTh B Oepera Ha TaKo€ PACCTOSHUE, YTOOBI MPEIOTBPATHUTH
BO3MOYKHOCTh ITPOX0/1a B O€PEroBbIX HAHOCAX BOJ, MUTAIOIIUX Hajleab. Jlex u rpyHT
U3 KaHaB HEOOXOAMMO YKJIaJbIBaTh B BaJl, PacloJlara€Mblii ¢ HU30BOW CTOPOHBI
KaHaBHI.

E.4.6 BonoHenpoHHIIaeMbIE SKPaHbI C BaJJaMU U3 TPYHTA CIEAYET IPUMEHSTh
B LIEJISIX OTJAJICHUS OT OIPa)KJaEMOT0 COOPY>KEHHUSI MECTA BBIXO/1a TPYHTOBBIX BOJ,
oOpa3ylolmux Hajlelb. JKpaHbl MPEACTaBISAIOT COOOW TpaHILEH, 3alOJHEHHBIE
BOJOHETIPOHUIIAEMBIM TPYHTOM, PACIOJIOKEHHbBIE TIONEpPEK JBHKEHUS IOTOKA
IPYHTOBBIX BOJI, NMUTAIOIMMUX Haleab. Huz skpana nomkeH ObITh 3ariyOJieH B
BOJOYIIOpHBIE NOopoabl HE MeHee yeM Ha 0,25 m. IlepekpbiTue 3KpaHOM IOTOKA
T'PYHTOBBIX BOJ{ JOJHKHO OBITH TOJIHBIM, TTO3TOMY YCTPOMCTBO PKpaHOB HamboJjee
paIMOHAIBHO B Y3KUX JIOTaX C HETJIyOOKHM 3ajieTaHUEM BOJIOYMOPHBIX MOPO/I.
BricoTa Bana ompenaensercs oobemMoM 3aaepkuBaemoin Haneau. lllupuna Bana mo
Bepxy HazHauaeTcs He meHee 3,0 M. Otkoc Basnia Ha 0,20 M BBbIllIE PACYETHOTO
TOPU30HTA BOJABI OT TAasTHUSI HAJEAU JOJDKEH OBITh YKPEIUJICH, HCXOMAS U3 YCIOBHS
HEJIONYIICHUS Pa3MbIBa BaJia MIOBEPXHOCTHBIMU U HaJICAHBIMHU BOJaMU B BECCHHUIN
NEPHUO/I.
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B paiioHax cO CHEXHBIMH 3aHOCAMU BO H30€XaHHE CBOOOJHOIO MPOX0Ja
MOJ3EMHBIX BOJ| O]l CHEIOM 3KpaH CIeAYyeT pa3MellaTh 3a MpeAesiaMi CHEKHOTO
OTJIO’KEHHMSI, BO3HUKAIOILIETO Yy BaJja.

E.4.7 IlocTossHHBIE IPOTHBOHAJIEHBIE 3200pbI MPUMEHSIOT JJIs 3aJ€pKaHUs
BJIAJIM OT JOPOTY HAJEIEH Pa3iIu4HbIX THUIIOB, 00OPA3yIOIIUXCS B OJTHOM M TOM XK€
MmecTe. BeicoTy 3a0opa cienyeT Ha3HA4yaTh B 3aBUCUMOCTU OT 00beMa Jiba, HO He
oosiee 4,0 M. IIpu HEOOXOAMMOCTH YCTPaUBAIOT HECKOJBKO 3a00pPOB.

E.4.8 CoopHo-pazbopHbIe 3a00phI U3 JTOCOK WM OPEBEH WM MEPEHOCHMBIE
IIMTHI U3 JOCOK 1e1eco00pa3HO MPUMEHSATH AJIS 3aLUThl OT HaJeAEH IPyHTOBBIX
WIM NOBEPXHOCTHBIX BOJ, HMEIOLIMX HENOCTOSHHBIA XapakTep WIM MEHSIOIMX
NOJIO)KEHUE B pa3Hble roibl. CTEHKHM 3a00pOB M IIUTOB CIEAYET yCTpauBaTh
CIUIOIIHBIMM, O€3 MpocBETOB. 3a00Opbl MNPUMEHSIOT B KadeCTBE BPEMEHHOTO
JOTIOJTHUTENBHOTO CPEACTBA B KOMIUIEKCE IPOTUBOHAIEIHBIX COOPYKECHHU U
YCTPOMCTB HAa Y4YacCTKax CO CJIOKHBIMH HH)KEHEPHO-TE€OJIOTMYECKUMU YCIOBUSAMU
npu OonpmMX pa3Mmepax Hanened. KommyecTBo 3a00poB, MX BBICOTY M JJIUHY
ONPENENSIOT B 3aBUCMMOCTH OT Pa3MEpOB 3aJIEPKMBAEMON Hayenu U penbeda
MECTHOCTH.

E.4.9 JIna orBOma U3 BBIEMOK IPYHTOBBIX BOJ C OTPAaHUYEHHBIM IEPUOIOM
JNEUCTBUS CJENyeT NMPUMEHATHh JIOTKH 3aKpBITOrO THIA B3aMEH KIOBETOB. J[HO
JOTKOB CJIEAyeT pa3MellaTb HUWXKE INIyOMHBl CE30HHOTO IpPOMEpP3aHus, a B
00OCHOBaHHBIX Cllydasix — Ha IiyouHe He MeHee 80 % MOIIHOCTH JESTEIbHOTO
CJIOA.

Ocyuienne MECTHOCTH OTKPBITBIMU KaHaBaMH 1es1ecoo0pa3Ho
npelycMaTpuBaTh Ha y4yacTKaxX € HErIyOOKHM 3alleTaHMEeM TPYHTOBOM BOIBI U
IIOBEPXHOCTH BEYHOMEP3JIBIX IPYHTOB, B TOM YHCJIIE B CIydasX, KOI/la BEPXHHUU
3aIUTHBIN CJIOW MPENCTABIIEH TJIMHUCTBIMU IPYHTAMU C BKJIKOYEHHEM JPECBBI, a
MOTOK TPYHTOBOM BOJIBI UMEET MaJIblii IEOUT U IepeMep3aeT 3UMOM.

Pa3mepsl kaHaB ¥ cOCO0 YKpEMJIeHHUs OTKOCOB HA3HAYAIOT B 3aBUCUMOCTH OT
MPUTOKA U TTyOMHBI 3aJieraHusl TPYHTOBBIX BO/I, IUTOIIA/IA OCYIIAEMOW TEPPUTOPHH,
CKOPOCTH TEUYEHHUs BOJbl B KaHaBe B JIETHEE BpEeMsl U JPYIMX HH)XEHEPHO-
re0JIOTMYECKHUX YCIOBUH B Mpe/iesiax HaJEeIHOTO y4acTKa.

[Ipy HanmuuMM TPyHTOBBIX BOJ, HE MEPEMEP3AONINX 3UMOH, LIeIecO000pa3HO
NPUMEHSATH KaHaBbl B COYETAHUU C HETTYOOKUM JIOTKOM, HalpUMEp U3 MOJIOBUHBI
acOOIIEeMEHTHOM TpyObl, BTOIUICHHOM Ha MTyOMHY HIDKE JTHA KaHABBI.

JI1st ocymieHust MECTHOCTH, IEPEXBATa U OTBOJA IPYHTOBBIX M HAJIMEP3JIOTHBIX
BOJ HA 3HAYUTEIBHOE PACCTOSHHE CIEAYET MPUMEHATHh IOJYOTKPBIThIE
BOJIOOTBOJHbIE JIOTKH. KOHCTpyKIMS JIOTKOB JaHHOTO THIa OOECIeuynBaeT
MUHHAMAJIBHYIO MOTEPI0 TEIUIA BOJOTOKOM M YJIy4YlIAaeT BOJHO-TEIJIOBOM pPEXUM
rpyHTOB. BecHol 10TKH TpeOyeTcst ounaTh OT CHeTa U OTKpbIBaTh. OCEHBIO JIOTKU
HE0OXOIMMO 3aKpbIBaTh Ha BCIO IIUPHUHY JOCKAMHU.

E.4.10 Ilpu pa3paboTke KOHCTPYKLMN ApEHaXel M KanTaKHbIX YCTPOMCTB
HE00XO0AMMO MpelycMaTpUBaTh MEPONPUSITHS, HAIIpaBJICHHbIE HAa MTPEAOTBPAILICHNE
3aMep3aHus BOJbl B CMOTPOBBIX KOJIOALAX, OTBOJHBIX TPyOax v Ha BBIXOJIE U3 HUX.
C 3TOi 1IeIbI0 OTBOJIHBIE TPYOBI 3aKJIaBIBAIOT HA ITTyOHWHE HE BhIIIE HUKHEN TPEeTH
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r7TyOMHBI CE30HHOTO MPOMEpP3aHMsl, a HU3 TPYObl Ha BBIXOJAE pPa3MEILAOT BbIIIE
nosBepxHocty 3emiu Ha 1,0 M u 6osnee. Ha nmosorux ckiioHax MECTHOCTH CIIELYET
IPUMEHSTH OTEIIEHHBIE OTOJIOBKH OTBOAHBIX TPYO.

JlpeHax W KamnTax IeIeco00pa3HO MPUMEHATh Ha y4acTKax C HaJIMYueM U
BO3MOKHBIM pa3BUTHEM HaJleled MOJ3EMHBIX BOJ M YETKO BBIPAKEHHBIMU
BOJIOHOCHBIMH CJIOSIMU TPYHTOBBIX BOJ. PacmomnoskeHue apeHaxei u riyOuHy uX
3aJI0’KEHUS CJIeyeT Ha3HayaTh B 3aBUCUMOCTH OT TpeOyeMoii IIyOUHBI OCYIIICHUS,
MOIIHOCTH BOJOHOCHOIO CJIOS M IIOJIOKEHMs Bojoymnopa. Pacuer npeHaxeill u
Ha3HAYEHHE UX KOHCTPYKIMU BBIIOJHAIOT C UCIOJIb30BAHUEM OOBIYHBIX METOJIOB,
Ha OCHOBE JIaHHBIX CHEIMAIBHBIX NH)XEHEPHO-T€0JIOIMUECKUX U3bICKaHUI.

Kanrax nenecooOpasHO NPUMEHATh HAa HAJIEAHBIX yYacTKax HpHU HAJIUIUU
MCTOYHHUKOB MOJI3EMHBIX BO/JI, BRIXOSIIMX Ha CKJIOHE BbIIIe Jopory. Kanrax moxer
COCTOSITh M3 OJHOT'O WM HECKOJBKHMX KOJIOALEB, & TAKXKE U3 KOPOTKUX rajiepem,
KaHaB WJIM JIOTKOB, COOMPAIOIIMX BOY, U OTBOJHBIX YCTPONCTB.

E.5 CnenuajbHble MPOTHBOHAJIEIHO-BOIONPONYCKHBIE COOPYKEHUS

CrnennanbHBIMH ~ TPOTHBOHAJICIHO-BOAOIPONYCKHBIMA  COOPYKCHHSIMHU
SIBIISTFOTCSI:

- CBailHO-TOHHEJIbHBIE BOJOTPOIYCKHBIE COOPYKEHUS;

- MPOTUBOHAJIE/THBIE MOCTBI-TPYOBI;

- IByX- U TPEXbSIPYCHBIE TPYObI CO CKBO3HBIMU OTBEPCTUSIMU MEXKAY SIPyCaMU
(n1s HackINIEeH BBICOTOM Ooiee 6 M);

- KOMOMHUpOBaHHbIC (GUIBTPYIOIIME HACBIIA C JIIOOBIM KOJIUYECTBOM
BOJIOTIPOTYCKHBIX TPYO.

E.6 Hcxoanble [JgaHHbIe I BbIOOpAa M NPOEKTHUPOBAHMS
MPOTHUBOHAJIEAHbIX MEPONIPUATHI U YCTPOMCTB

HcxoaHpIMu JTaHHBIMU U711 BBIOOpA M MPOEKTUPOBAHMS MPOTHUBOHAJICIHBIX
MEpONPUATHNA U YCTPOMCTB HA CTAIUM 3aJaHUsI HA IPOCKTUPOBAHUE SIBIISAIOTCH:

a) M0 MOBEPXHOCTHBIM BOJAOTOKAM — PACXOJ U TEMIEPATypa BOJbI B OCEHHE-
3UMHUN TEpPHOJ; CKOPOCTh IIOTOKA, IIMpWUHA, TAyOWMHAa W YKJIOH pycha;
IIpEAnoIaraéMbple M3MEHEHMsI TEIUIOBOIO M JIEAOBOIO PEKMMOB BOJOTOKA IIpU
CTPOUTEINILCTBE U CTEIIEHD BIUSHUS ITUX U3MEHEHUN HA HAJIEHBIN IIPOLIECC;

0) 1Mo MOJ3eMHBIM BOJIaM, BCKPHIBA€MbIM BbIEMKaMH, KaHaBaMU U KapbepaMH,
— 0’KMJAAEMBIN IPUTOK M TEMIIEpaTypa BOAbL, MOUTHOCTh U MPOTSXKEHHOCThH BIOJb
IIyTH BOJOHOCHOTO CJIOSI, BO3MOJKHBIE W3MEHEHHsS pEeKHMa BOJ B CBS3H CO
CTPOUTENBCTBOM;
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B) M0 BCEM MPUPOJHBIM HaJEAsIM — IF€HETUYECKUU THUIl HaJlelu, BpeMs ee
dbopmupoBaHus (Ha4aJI0 ¥ KOHEI), THHEHHBIC pa3Mephl, TIOMAah K 00heM HaJICIH,
BO3MOXXHBIE U3MEHEHHUS B PEKUME HAJIEU B CBSI3U CO CTPOUTEIHCTBOM, CTEIEHb
OMAaCHOCTH HaJEAM IJI MPOEKTUPYEMBIX COOPYKEHUH.

[lepeuncneHHble JaHHBIE BKJIIOYAIOT B MOSCHUTEIBHYIO 3alIUCKY, B KOTOPOH,
KpOME TOTO, IPUBOJISIT ONTUCAHUE O0NTNX (PU3UKO-TEOJOTUIECKUX YCIOBUHN paiioHa,
HEO0OXOAMMOe JIJIsi TTPOTHO3UPOBAHUS HAJEACH M BHIOOpAa OCHOBHBIX IMPOCKTHBIX
pEIICHMI; TPUIAral0T KaTajor ¥ rpauK HAJIEIHBIX YY4aCTKOB B paillOHE TPACCHI, a
TaK)Ke macrnopra OOJbIIMX MPUPOJHBIX HaJeAeH, B TOM 4YKCIIe TUIaHbl MaciiTada
1:2000-1:5000.

PaGoune depTek NPOTHUBOHAJIEAHBIX  MEPONPUATUA UM YCTPOMCTB
pa3pabaThIBalOT HA OCHOBE YTOUHEHHBIX JAHHBIX MO BCEM HaJEAHBIM y4acTKaMm, B
TOM YUCJIE:

- omucaHus penbeda, reoIOTMUECKOM, THIPOreoIOTHUYeCKO OOCTaHOBKH U
MEP3JI0THO-TPYHTOBBIX YCIIOBUH;

- pacxoda W TeMmIlepaTypbl BOJbI HaJCAHBIX BOJOTOKOB B OCEHHE-3UMHUI
NEPHUO/I, X TEIJIOBOTO U JIEAOBOIO PEKUMOB, CKOPOCTHU MOTOKA;

- IIIUPUHBI, TIIyOUHBI U YKJIOHA PyCeT;

-  KJIUMaTUYECKUX TMoOKa3zaTeleil, HEeOOXOAWMBIX [l TEIIOTEXHUYECKUX
pacyeTos;

- TOKa3aTejed MNPUPOAHBIX HAJNEAEH, UX TE€HETUYECKOrO THUIIA, JIMHEHHBIX
pa3MepoB, TUIOMIAAN U 00beMa HaJleAHOTO JIbJIa, epruoaa GOopMUPOBAHUS HAJIENICH;

- POTHO3UPOBAHHUS CTENEHU ONACHOCTU HAJIE[IH;

- PEKOMEHIYEMbIX MPOEKTHBIX PEIICHHM, C MCIOJIb30BAaHUEM TIpadUuyecKux
MaTepHaioB — IMacrnopTa HaJlenu, MjlaHa HajdemaHoro ydactka (macmraba 1:500—
1:2000), reoToruyecKux pa3pe3oB.

E.7 IlpoekrupoBaHue Hachllleili Ha Yy4acTKax IMPUPOAHBIX U
NPOrHO3UPYEMBbIX HaJienei

[IpoexkTrpoBaHNe HAChINEl Ha Y4YacTKaX MPUPOAHBIX W IPOTHOZUPYEMBIX
HajleIe UMeeT CIeAyoIIe OCOOCHHOCTH:

a) Ha y4acTKax MPUPOIHBIX HAJICJICH:

- TMPOEKTUPOBAHHWE B BBICOKHUX HACHINSAX C BO3BBIIMICHUEM IOBEPXHOCTH
3eMJIIHOTO MOJIOTHA HaJl PACUETHOM OTMETKOM MOBEPXHOCTH HaJIeIU HE MEHEE YeM
Ha 0,5 m;

- TMPOCKTUPOBAHUE C HArOPHOW CTOPOHBI OEPMBI, MPEIOXPAHSIONICH OT
nepeyBIaXHEHUS TPYHTHI B TEJI€ HACHINH;

- MPOEKTUPOBAHUE 3EMJISTHOTO MTOJIOTHA C MPOTUBOHAJIEIHBIMHA YCTPONCTBAMU;

0) Ha ydacTKaxX MPOTHO3UPYEMBIX HAJIC/ICH:

- B DpailoHax TJIyOOKOTO CE30HHOTO TIPOMEpP3aHHsi W  OCTPOBHOTO
paclpoOCTpaHEHUsT BEYHOMEP3JbIX TPYHTOB MPOEKTHPOBAHUE HACBHIIU TaKOU
BBICOTBI, TIPU KOTOPOM coOimogaeTcst ycinoBue Ny, < Neer, rae hy,, — mpomepsanme
IPYHTAa OCHOBaHUS II0J MHOTOCJIOHHON JOPOYKHOW KOHCTPYKIUCH; Neer —
MpoMEpP3aHKe TPYHTA B €CTECTBEHHBIX YCIOBHSIX;
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- B paiioHaxX CIUIOIIHOTO pacHpOCTPAaHEHUs BEYHOMEP3NbIX TIPYHTOB
IPOEKTUPOBAHUE 3EMJIIHOIO IOJIOTHA COBMECTHO C IMPOTHUBOHAIECIHBIMHU
YCTPOMCTBAMHM, aKTUBU3HPYIOLIMMU HAJIEAHBINA IPOLIECC B YAAICHUH OT MOJIOTHA.

3eMIISIHOE€ TOJIOTHO CJEAYeT BO3BOAUTH M3 JIPEHUPYIOIIMX T'PYHTOB, HE
Hapylas Ipu 3TOM €CTECTBEHHBIX MEP3JIOTHO-TPYHTOBBIX YCIOBHIA.

E.8 IIpoekTnpoBanue BOJONPONYCKHBIX TPY0 HA y4acTKaxX NPUPOJAHBIX M
NPOTHO3UPYEMBbIX HaJslenei

Beigensitor cneayronme OCOOCHHOCTH MPOSKTUPOBAHUS BOJOMPOMYCKHBIX
TpyO ¥ MOCTOB Ha y4acTKaX NMPUPOAHBIX U IPOrHO3UPYEMBIX HaJeIeH:

a) Ha y4acTKaxX NMPUPOAHBIX HaJeIeH:

- MPOEKTUPOBAHUE TPYO U MOCTOB COBMECTHO C YTEIUIEHHBIMM JIOTKaMH,
00eCneurBaAOIIMMU POMYCK HAJIETHOW BOABI 4Yepe3 30HY HCKYCCTBEHHOTO
COOPYKEHUS;

- 33/Iep’KaHue HaJEeIHN Ha YAAICHUHA OT HCKYCCTBEHHOTO COOPYKEHHS;

0) Ha ydacTKax MPOTHO3UPYEMBIX HaJIEIEH:

- NpUMEHEHUE TpyO C OOJIETYEHHBIMH WM CBallHBIMM (DyHIaMEHTaMU C
BOPOTHUKOBBIMH OTOJIOBKAMU WJIA O€30T0JOBOYHBIX, MpelycMaTpuBas, IpU
HEO0OXOMMOCTH, OTEIUISAIOIINE MOAYIIKH;

- IPOEKTUPOBATH TPYOBbI COBMECTHO C JPEHAXKHO-KANTaAXKHBIMU YCTPOMCTBAMU;

- WCIOJIb30BaTh AaKTUBU3ALMIO M 33JepKaHU€ HaJeAd B YIAICHUH OT
COOPYKEHHUS.

E.9 Be3nasneanplii NpomycK BOJAOTOKA Y BOAONPOIYCKHBIX TPYO

[TpoexkTupoBaHue BOAONPOIYCKHBIX TpPyO, oOecrneunBaromux Oe3HaseIHbIHI
IPOMYCK BOJOTOKA, OCYIIECTBISETCS IYTEM CHpPSMIICEHUS U YIIIyOJeHus pycia
BOJIOTOKA, NPUMEHEHHs OTKPBITBIX JIOTKOB M KaHaB — OTKPBITBIX M 3aKPBITHIX
YTEIJICHHBIX JINOO MyTEM YCTPONWCTBA UCKYCCTBEHHBIX TAJTUKOB MOl COOPYKEHUEM.

Bo3MOXXHOCTh ~ OCylLIeCTBIEHHs O€3HANEAHOrO MPOMyCKa BOJOTOKA Y
BOJOINPOMYCKHOW TpyObl U HEOOXOAMMbIE KOHCTPYKTHMBHBIE pelIeHUs (IIUpPUHY,
rIIyOMHY 3aJI0KEHUs, JUIMHY, TOJUMHY U MaTepHall CI0s TEIJIOU30JISILUN) CAeayeT
ONPENENATh TEIIO(PU3NIECKUMU pacye€TaMu Ha OCHOBE JIEAOTEPMUYECKUX JaHHBIX
noToka. Meroaunka Ternopu3nyecKkux pacyeToB NpHuBeAeHa B npuiioxkeHusx B u I
[Ipu 3TOM creayeT UCnoJib30BaTh MOMYUYEHHYIO SKCIEPUMEHTAIBHO 3aBUCUMOCTD

 _tiC-LB E£3)
2T Cc+DL ' ‘

rjae Uy u t; — TemmnepaTypa BoJibl B Hauajie ¥ KOHIIE BOJI0BOJIa COOTBETCTBEHHO;
B, C u D — mapameTpbl, yUuTHIBAIOIINE PACXO0/1 BOJOTOKA U €T0 YKIIOH, TEMIIEPaTypy
IPYHTa U OKPYXKAaIOIIEro BO3/1yXa;
L — nymHa BogoBOA.

E.10 IIpoexkTpoBaHue MepP3JI0THBIX U TEMJIOBbBIX MOSICOB

Bp160op Mep370THOTO WM TEIUIOBOTO TOSICA B KAYECTBE MPOTHBOHAIECTIHOTO
COOPY’KEHUS OTPEACIACTCS COBOKYIMHOCTHIO (PU3UKO-KIMMATHISCKUX YCIOBUN U B
MEPBYIO OYEPEb — CPEOHETONOBOM TEMIIEPATYPOM BO3AYyXa M MOIIHOCTBIO

80



CII 445.1325800.2018

CHEXKHOTO TOKPOBAa, B 3aBUCHMOCTH OT KOTOPBIX NMPUHUMAIOT MEP3JIOTHBIC HIU
TerIoBkIe Tosica (Tabmura E.1).

Tab6numa E.l1-—IIporuBoHasexHble MEPONPUSITUS

CpeHsis MHOTOJICTHsIs | 1IPOTHBOHAJICIHOE MEPONPUATHE IPH CPEIHEr0/I0BOIT TeMIIepaType

[e]
MOIITHOCTb CHEXKHOI'O Bo31yxa, °C
IMOKPOBA, M HU)KE MUHYC 5 OT MUHYC 5 10 MUHYC 3 BBIIIE MUHYC 3
Memnee 0,2 Mep3noTHbIM MosiC Mep3noTHBIM MosIC Mep3noTHbIN Mosic
Mep3i0THBIN UiIn
0,2-0,4 - - PO
TEIUIOBOH MOosIC
Mep3noTHbBIN WK
0,4-0,6 - p . _
TEIJIOBOM MOsIC
0,6-0,8 — — TeruioBoii nosic
0,8-1,0 — — —
Mep30THBIN WiIn N
1,0-15 p . TerutoBoii mosic —
TEIUIOBOM MOosIC
Csbimie 5 Tennosou mosic - -

Bonee Bbicokue (puiIbTpalMOHHbBIE CBOWCTBA, INTyOOKOE 3ajeraHue BOA0Yynopa
U BBICOKas TeMIEpaTrypa MOJ3EMHOM BOJbI MPU NPOYMX PABHBIX YCIOBHUAX
SBIIIIOTCS OCHOBAHMEM Ul IPUMEHEHMsI TEIJIOBOrO Mosica. B cimyuasix, korjga mo
KJIMMATHYECKUM U (PU3UKO-T€OJOTMUYECKUM YCIOBUSIM BO3MOYKHO NPUMEHEHHE U
MEP3JI0THOTO, U TEIJIOBOT'O MOSICOB, IPUHUMAIOT BO BHUMAaHUE, YTO TEIUIOBbIE MOsACA
UMEIOT PsAJl JOCTOUHCTB MO CPABHEHUIO C MEP3JIOTHBIMMU:

- obecreunBaroT NepedpOCKy HaJIeTHOW BOABI 32 OTPakIaeMblii 0OBEKT, YTO
MOJIHOCTBIO MCKJIIOYAET BPEIHOE BIUSHUE HAJEAW HAa COOPYKEHUE B MEPHUOJ €€
pa3BUTHS U TAsTHUS;

- TIO3BOJIAIOT HCIOJB30BaTh €CTECTBEHHBIE (DAaKTOPHI — JHEPIHIO BETpa,
HAKOTUICHHOE B TPYHTE 3a JICTHUN TIEPUO/T TETIJI0, H30JIUPYIOUIHH AP (HEKT CHEKHOTO
MOKPOBA;

- CIocOOCTBYIOT YCKOPEHHUIO Mpoliecca OCYIIEHHs HaJeAHOro ydacTKa u
MNOHMYKEHUIO YPOBHS MOJ3EMHBIX BOJI K HaYally 3UMBI;

- HUMEIOT B OOJBIIMHCTBE CIIy4aeB IpPU PABHBIX YCIOBUAX MEHBIINE
reOMETPUYECKUE pa3Mepbl U, CIEIOBATEIbHO, MEHBIIYI0 CTPOUTEIBHYIO
CTOUMOCTb.
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