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HOJIHOCTHIO MJIM YaCTHYHO BOCIHPOM3BEAEHBI, THPAXHUPOBAHLI H
PacnpOCTPaHEHBI B KayecTBe OGUIMATBLHOTO M3fiaHNs 6€3 paspeleHus
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BBEJAEHUE

Hacrosmue Metoauueckre peKOMEHIALUH OTHOCATCA K pafioHam
PacrpocTpaHeHHs MHOTOJIETHEMED3ITBIX TPYHTOB H Hallele06pa3oBaHus.

DTy paifoHBl XapaKTEPH3YIOTCHA NPOJODKUTEIRHOH 3UMOH ¢
HH3KMMH TeMIlepaTypaMH BO3AYXa, TNyOOKMM CE30HHBIM
HpoOMep3aHHeM, 3HAYUTENIBHBIM PACIPOCTPAHEHUEM BEIHOMEP3IBIX
IPYHTOB H c/1abBIX NepeyBIaKHEHHBIX IPYHTOB.

MHoroneTHss 9KCIUTyaTal{is BOJONPOIYCKHBIX TPYD Ha foporax
3anaguoii u Bocrouyno#t Cubupn, 3abaiikanbd U Opyrux pailoHOB
MO3BOJIWIIA OLEHUTH OCOOEHHOCTH paboThl B 3TUX YCIOBUSX TPYO
Pa3NMYHOrO TMOMEPEYHOro CEYeHMs, BHITONHEHHBIX W3 Pa3JInYHBIX
MarepHa’oB.

JUns 5THX paffOHOB XapaKTepHBI: HEMOCPEACTBEHHOE BIHIHHE Ha
KOHCTPYKLMH HU3KOH TeMIIepaTyphl ¥ 3HAYUTEIBHBIX ee KoJieOaHuid, B
TOM YHCJIE B COBOKYITHOCTH C YBIa)XHEHHEM; CUIIOBOE BO3JEHCTBHE Ha
TPYOBI OKpYXAIOIIEro rPyHTa B CBS3U C MOPO3HBIMH (paKTOpaMu —
IMy4Y€HUEM, OTTaBaHHEM Mep3NOTHI U T.I1.; BO3AelcTBHeM Hanefiel Ha
TpyOBI.

ITono6HbIe BO3AEHCTBUS NMPUBOMAT K TOMY, YTO B CYPOBBIX
KIMMaTHYECKUX YCIIOBHSAX BOAOIPOITYCKHbIE TPYObl 3HAYUTENBHO Yalle
U B OONbIIel CTeNeHH MOABEPXKEHBI PA3IHYHBIM Je(hopMaLiaM, YeM B
OGBIYHBIX YCIOBMAX. B CBA3M C 3THM K HHMM, UX KOHCTPYKIHH H
TEXHOJIOTHH CTPOHTEIEHO-MOHTXKHBIX PabOT HOIKHBI IPEABIBIATHCS
HORBBILICHHEIE TPeOOBAHMUS.

PexoMenganuu COCTaBNEHBI C MCIONB30BaHMEM Kak obmiei
HOpMaTuBHO-MeTomuueckoi nureparypsl (CHulII 2.02.04-88, CHull
2.02.01-83), Tax u cnermansHoi (MeToAnYecKkHe peKOMEHIALHUH 10
NPOEKTHPOBAHUIO M MOCTPOHKE METAIMYEeCKMX roppupoBaHHBIX
KOHCTpYKUMH 6ompiux nquamerpor. AO ITHUHC, 2002 r).

MeTtonuueckue pexoMeH aluH pazpaboranu:

ot ®I'VII «Coro3nopHum»:

B.JI. KazapHOBCKWUiA, A-p TEXH. HayK, Mpod., Hay4H. pyK.;
C.E. I'peunines, A-p I.M.HayK, Tpod., HaydH. pyK.;
B.A. 3eneMaHOBUY, HHK.;
I0.B. lllemun, KaHA. r.M.HayK, OTB. UCIL.;
ot Pocoprun:
B.H. Kinmewos.

Meronuueckne pekOMEHIAUMHU NMPEAHA3HAYEHbI JUIA OMBITHOrO
CTPOUTENBCTBA, KOTOPOE HOJKHO OCYIIECTBIATHCA NMPH HAYYHOM
COIPOBOXICHUH OpraHu3anmuii-pa3pabotuukoB. [Ipu 3TOM NOMKHBI
NIPENyCMaTPHBATECA CTAllMOHAPHBIE HAOIIONEHHs 32 MOCTPOSHHBIMU
KOHCTPYKLUSIMH B MPOLECCE MX ONBITHON 3KCIUTyaTALlUM ¢ LENbLIO
NOoCeXYIOIEH KOPPEKTUPOBKY HACTOS UK PeKoMeH Jaruid.



1. OFIIME ITOJIOXEHUSL

1.1.YciioBust upuMeHeHHsl METALINYECKAX TPY6 60b1IOro
aHamerpa

1.1.1. Meronu4eckue pekOMEHIAaUMH PacupoCTPaHSIOTCS Ha
NPOEKTHPOBaHHE H MOCTPOHKY METAIHYECKHX TOPPHUPOBAHHBIX
BOLOIIPONYCKHBIX TPYO H BONONPOMYCKHBIX COOPYXEHMH U3
rohbpHUpPOBaHHBIX CTPYKTYP KOMIUIEKTHOH OT€4ECTBEHHON H HIMITIOPTHOM
NOCTABKHM OTBEPCTHEM IO 8 M HAa aBTOMOOMIIBHBIX JOPOrax B paiioHax
BEYHOM MEP3MOTHl U HalleneoOpa3oBaHus.

IIpu paspaboTke MPOEKTOB CIEAYET cobmogarh TpeGOBaHuS
NeHUCTBYIOMIMX HOPMATHBHBIX JOKYMEHTOB M T'OCYJapCTBEHHBIX
CTaHJapTOB.

1.1.2. TIpoexTupoBaHUEe METATHYECKHUX rO(pHPOBAaHHBIX BOHO-
HPOITYCKHBIX ~ COOPY)KEHMH CleAyeT OCYINECTBIATh Ha OCHOBaHHH
TEXHHKO-IKOHOMHYECKOT0 060CcHOBaHMA Henecoo6pa3sHOCTH HUX
TIPUMEHEeHKs B KOHKPETHBIX YCIIOBUSX CTPOUTEIIBCTBA.

1.1.3. llpumenenue robprupoBaHHBIX TPYO ¢ OTBEpCTHEM MeHee
5 M Ha BOROTOKAaX MPU HAJIMYHH JIEI0X0a, KAPUEXO/Ia, CENEBBIX MOTOKOB
U Haneneobpa3oBaHuUs He JoIyckaeTcs. BoponpornyckHsie coopy:KeHus
U3 ropUpPOBaHHOTO METaJLIa C OTBEPCTHEM 5 M 1 OoJiee 110 TEXHOJIOTHH
M M3 MarepHajioB 3apybexHbIX ¢upM Ha MORXOOGHBIX BOJLOTOKAX
MIPOEKTHPYIOT B KOMIIIEKCE C IPOTHBOHAIEHEIMH MEPONPHATHAMH 110
COOTBETCTBYIOILHM TpeOOBaHMAM H HOpMaM IPOEKTUPOBAHHUA MOCTOB
TIPY FapPaHTHH WX HaJeKHOH IKCIUTyaTalliH.

1.1.4. Boponponyckubie cOOpPYXXeHHs U3 roQpupoBaHHBIX
MeTaTMIECKUX CTPYKTYp (oTBepcTHeM Oonee 3 M ) paccHHMTHIBAIOT Ha
MpONYCK BOAHOrO IMOTOKAa TOJbKO B GE3HANOPHOM pEXHME H
TIPOEKTHPYIOT 110 HOpMaM NPOEKTHPOBaHUS MOCTOB.

BosBsiuienune Boiciueit TOUKH BHYTpEHHEH MOBEPXHOCTH TPYOBI
HaJl FTOPM30HTOM BOJIbI B TpyO€ IPH paCueTHOM pacxoze i 6e3HaropHOM
peXUMe JIOJDKHO OBITh He MeHee Y4 BBICOTBI TPYOBI B CBETY.

1.1.5. HaumeHpIIyI0 TOJIMHY 3aCHINIKY HajA 3BEHBAMHU TpPYO
cnenyet npuHuMarhk cornacHo CHull 2.05.03-84*. Moctst u TpyOni
paBHOM:



Ha aBTOMOOWIBHBIX JIOPOTaX, a TalkoKe Ha AOpOraX M Ha yNHmax
roponoB ¥ nocenkos — 0,5 M 10 HU3a HOPOXKHOH OEHKIBI, HO HE
meHee 0,8 M 10 BepXa JOPOXKHOIO MOKPBITUS.

MuuuMalbHas TONIMMHA HaJ CBOJOM BOAOINPOMYCKHBIX
COOpY)KEHHI OONBIIMX OTBEPCTHI U3 rOPPHPOBAHHOrO METAIA, B TOM
4pclie UIMIIOPTHOM ITOCTAaBKH, CIIEYeT NPOBEPATh PACUETOM.

Ilpu apMHUpPOBaHUH IPYHTOROH 060HMEI H yCTPOHCTBE MEMOpPaHBI
13 0OBEMHBIX IeopellleTOK HaJ| MENbIroi CBoja TpyOsl, a TakKe [pu
OCYMIECTBJIEHNM JPYTUX CHELMANABHBIX KOHCTPYKTHBHO-
TEXHOJIOTHYECKHX MEPONPUATUHH TONMIMHA 3aCHIIIKM MOXET OBITh
YMEHBIIEHA C IIPOBEPKOi JOCTATOYHOCTH pacyeToM. ToNuHa 3aChIIKH
Hax Tpy6o# B nepHox CTpOMTENbCTBA HOMKHA obecneuuBaTh
BO3MOXKHOCTb NPOITYCKa CTPOUTENIPHBIX MALITHH U MEXaHH3MOB.

1.1.6. Pacuer Tpy6 u noiiMeHHBIX HachiNeil Ha BO3LeHCTBUE
BOJHOTO [I0TOKA CJIeAyeT IPOU3BOAUTS, KaK MPaBHIIO, IO THAporpadam
U BOJIOMEPHBIM rpad)KaM pacueTHBIX MaBOAKOB. IIpH 3TOM BEpOATHOCTH
NPEBBILIEHH MaKCHMAJIBHBIX PACXOIOB PACYECTHBIX ABOAKOB CIEAYET
TMPUHUMATE € YYETOM KATEropuH NOPOrH B COOTBETCTBHMH C
tpeGoBanusiMu CHull 2.05.03-84* (Tabn.3*).

1.1.7. BpoBKka 3eMJITHOTO MONOTHA HA TIOXXO0AaX K TpybaM JO/DKHA
6bITH He Meree 4eM Ha 0,5 M BbILIE OTMETKH IOAIIOPHOrO YPOBHH,
OIIpeAEeNIEMOTO 110 HaHbONIBLIIEMY PACXOAY PACYETHBIX NABOMKOB I
aBTOMAarucTpasei.

1.1.8. OcHOBHEIE pa3Mepbl TPYO X BOXOMIPOITY CKHBIX COOPYKEHHIH
U3 rohpHpOBaHHBIX METAJUIOKOHCTPYKIHiA (rO(pHPOBAHHBIX 3IEMEHTOB,
CEKIIWii, Kperexa) NpUBeeHB! B IPUIOKEeHUX 1 u 2.

1.1.9. BHyTpeHHsAs U HapyKHAs NOBEPXHOCTH TPYO W BORXO-
NPONYCKHBIX COOPYXKEHHH M3 rOPpPHUPOBaHHBIX METANUIECKHX
CTPYKTYp HOJIKHBI MMETh OCHOBHOE 3alllATHOE aHTHKOPPO3HMiHOE
TIOKPBITHE, & B HEOOXOAUMBIX CIIyyasX M AOHONHHTENbHBIE 3allUTHbBIE
AHTUKOPPO3HHHBIE OKPBITHS.

1.1.10. Jo Havana npou3BOACTBEHHBIX PabOT CTpOMTEIbHASA
OpraHu3alMs A0/KHA NOTYYHTh OT 3aKa34HKa MOJIHYIO TEXHHYECKYIO
JIOKYMEHTALHIO.

Pabouue yepre:KH COOPYIKEHHs! JOIKHBI CONEPIKATh:



- pU3AKO-MEXAHHUYECKHE XapaKTEePUCTUKU IPYHTOB OCHOBaHHUS H
[PYHTOB 3aCHINKH (IIaCTHYHOCTb, MAaKCHMAJIbHYIO CTaHAAPTHYIO
OUIOTHOCTb, ONTHMAJIbHYIO BIaXXHOCTh, OOMIMI KOMIIPECCHOHHBIH
MoIyib AeopMaLiK, KOPPO3HOHHYIO aKTHBHOCTH BONBI M IPYHTa),
JaHHbBIE O MEP3JIOTHO-TPYHTOBBIX YCNOBHUSAX — MIyGHHY CE30HHOFO
OTTaMBaHUA-IIPOMEP3aHMs, TeMIIEPaTyPHBIH peXXUM I'PyHTOB, B TOM
YHCJIE TEMIIEPATYPY Ha YPOBHE HYJEBBIX TONOBBIX aMIUTHTYL, HaHHEBIE
0 (HM3HKO-MEXaHMYESCKHX CBOMCTBAaX TPYHTOB B TAJIOM, MEP3JIOM H
OTTaHUBAIOMEM COCTOAHUAX (JIbAMCTOCTH, TEMIO(UIHUECKHE
XapaKTEPUCTHKH, IPOCAXOYHOCTD IPH OTTAUBAHUH, ITyYHHUCTOCTH NPH
NIPOMEP3aHuH U Ip.);

- TIONTHBIE (PM3HMKO-MEXaHWYECKHE XapaKTEPUCTHKY aPMUPYIOLIMX
MaTepuanoB rpyHTOROH 060MMB;

- TOJNHBIE (U3HKO-MEXAHMYECKHE XapaKTEPUCTHKH METaJlIH-
YyecKuX ropupoBaHHBIX 3IEMEHTOB U KPENexa;

- IOJIHBIE TEOMETPHIECKHE XapaKTePHCTHKH METAIUIMYECKHX
roQpHpOBaHHBIX 3JIEMEHTOB W HX PAacKJaJgKy M cXeMbl COOpPKH MO
COOPYXXEHHIO;

- IaHHblEe MO THIIy ¥ cloco0y HaHeCEHHs aHTHKOPPO3HHHOrO
TOKPBITHS,;

- YKa3aHHs IO TEXHOJIOTHMM cOOpPKH BOHOMPONYCKHOTO
COOpY)KEHHsl, BKJII0Yash YCTPOMCTBO OCHOBaHMs, GYHIaMEHTOB U
(opMupoBaHHe rpyHTOBOMH (apMOrpyHTOBOIT) 000HMBI.

1.1.11. XapakTepUCTHKH 'PYHTOB [UTA 3aCHINKH TPYO M OCHOBaHHI
JOJDKHBI GBITH MOJYYEHB! M0 JaHHBIM M3BICKAHUH M 1abopaTopHBIX
aHaMM30B 00pa3lOB I'PpyHTa U3 BHIpabOTOK mo AHY jora (eciu
npearoiaraeTcss BEPXHHH CJI0i rpyHTa HCIONB30BaTh B Ka4ecTBe
OCHOBaHHS), a TAKOKe KapbepoB TPyHTa IUIA 3achInku Tpy6. [Ipu sTom
cnenyer pykoBoxucTBoBarkcs ykasaHuaMu CHull 11-02-96 rnarmt
«UrxeHepHbie U3HICKAHUS JUIST CTPONTEIBCTBAY.

1.1.12. UzrorossieHHse Ha 3aBOAC WIH mpuobpeTaeMuie 1o
HMTIOPTY 31€MeHTHl rO(pPHUPOBAHHBIX BOXOHPONYCKHBIX COOPY>KEHHIA,
BIUTIO9as GONTHI, TaiiKky, 1ai0bI, JOMKHBI IMETH CEPTH(HKATHI KaueCTBa
¢ macnopramu. B nepron noctpoiiku roppupoBaHHBIX BOAONPONYCKHBIX
COOPY)KEHHU ClieLyeT COCTaBJIATh aKThl [PHUEMKH OTAENBHEBIX BHIOB
paboT M B LETIOM COOPY>KEHUS.
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1.2. HomenknaTypa MeTasindecKnx Tpyo

1.2.1. KoHcrpykuus TpyObl JOKHA COCTOATH M3 OTAEHABHBIX
3JIEMEHTOB — roQpUPOBAHHBIX JTUCTOB, H3OTHYTHIX MO 3aJaHHOMN
KpHBH3HE M 00pasyronmx Mexay cofo# Npy COeAMHEHNH TPOOIbHbIE
(Baons ocu TpyGHI) M momepeuHble (KoJbLEeBble CThIKH). Dopma
[OMEPEYHOro CeYeHUs Tpyd MoxeT OBITH Kak KpyrJioH, Tak M
3JUIUITHYECKOM.

1.2.2. MeTtamnu4yeckyo roppHpOBaHHYI0O KOHCTPYKIHIO
COCTaBIAIOT U3 CTPYKTYD — rO(pUPOBaHHBIX JIMCTOB, H30THYTHIX IIO
¢dopMe ee NOMEPEUHOrO CEYEHUS. DIEMEHTHI UIMEIOT To(phl BEICOTOH
50 MM ¢ rpe6GHsIMH Yepe3 150 MM. Pasmeps! THCTOB IO OKPY>XKHOCTH —
2000 MM, a BIoab koHCTpyKImH — 900 mM. Tommuumna uctoB 10 7 MM.
CoOcTBeHHBIH BeC CTAIBHONH KOHCTPYKLMH IIPH TOJLIMHE IHCTa 7 MM
(ua 1 M?) — 23,6 kH/M% Topusl Tpy® B COOpY>KEHHH CPE3aloT WIIH
BEPTHKAJIBHO, WIH MapaUIeIbHO OTKOCY HACHINH, T.€. MPAaKTHKYIOT
ycTpo#icTBO 6e30ronorodHoit Tpy6sl. CBeneHNd O pu3HUecKHx
XapakTepucTHKax H npodunasx rodpuUpOBaHHBIX  JIHCTOB
CM. B NpUJIOkeHHH 1. Pasmeps! MeTanau4ecKkux JIUCTOB MOTYT UMETh
mupuHy 1220, 1465, 2195 MM unu gaudy ot 3152 10 3762 Mm.

1.2.3. CoenuHeHye 37EMEHTOB B MPOAOJILHOM M NONEPEUHOM
HaIpaB/IeHNH OCYILECTBIISIOT BHAXJIECTKY Ha BEICOKONPOYHBIX 60onTaX
JuametpoM 20 Mm. [IpiyeM ycTaHOBKY GOITOB OCYIIECTBISIOT H3HYTPH
cBOAa TPYOBI, a 3aKperuieHHe raikaMu — CHapyxwu. B JI0TkoBo#t yacTH
TpyOBI KpeIUIeHHe BBINOJHAIOT B o6paTHOH mocnenosarenpHOCTH. B
IPOJIOJIBHBIX CTHIKAX MPHHATO JBYXPSIHOE pacroyiokeHne GOoNTos,
npuyeM B ImaxmaTHOM mopsake (13 Gontoe B npenenax 3BeHa). B
HOTePEYHEIX CTHIKAX PacHON0XEHHEe GONTOB OHOPAJHOE C LIArOM IO
okpyxHoctu 232,5 mM. TodpupoBaHHBIe 3neMeHTHl, OONTEI, rakku
H3roTaBNIHMBAIOT U3 cTamu Mapku  S233JRG2 ¢ npenenom npoyHocTH
340470 H/mm?. Xumuueckwuii cocras: yrepon (C) — 0,08 %, kpeMuuit
(Si) - 0,2%, mapranen (Mn) - 0,31%, mens(Cu) — 0,008%. Ceenenus o
KPEMNEXHBIX U3AENUAX CM. B IPUIOKEHHH 2.

[Mpenen TexkydecTH cranu — 2350 krc/cM? (mo puHCKOMY
cranpapty EN 10025, uyto cootBercTByeT Mapke cranu Cr 3nc, CII no
TOCT 380-88 u npepeny Texydect# Rs = 2400 xrc/cm?).



3amyTa OT KOPPO3HU BHINOJHAETCS B 3aBOACKHX YCIOBHIX
MOKPBITHEM Fopstuyeii OLIMHKOBKOM TOMIUHON 85 MKM.

1.2.4. B ycnoBuax BeuHON Mep3/lOTH M Haleneobpa3oBaHUA
PEKOMEHAYIOTCS. K TIPUMEHEHHIO JIHCTOBBIE BOJNHUCTHIE MPOGUIH U3
cranu Mapku 0912 [T (o CHul1 2.05.03084*, c1p.77) no FOCT 17066-94
u F'OCT 19281-89. Ctans MMNOPTHHIX TOCTaBOK HOJDKHA OBITH
aHAJIOTHYHOr0 KayecTBa IO XHMHUYECKOMY COCTaBY M (H3HKO-
MEXaHHYECKHUM XapaKTePHUCTUKAM.

1.2.5. BonTel KperuieHus ciaeayer npAMeHsTs 13 craieit 25X u
38XA noTOCT 4543-71*, nomyckaercs MpUMEHATH OONTH U3 cTanei
mapok 20,30,35 no I'OCT 1050-88*. Io cornmacoBaHuIo ¢ 3aKa34UKOM
JOTycKaeTcs IpuMeHeHue (Hapslly ¢ MMIIOPTHBIMH) OTEYECTBEHHBIX
KPEIUIEHHH AJI HMIIOPTHBIX NMOCTaBOK rOQPHPOBAHHBIX CTPYKTYP.
MuUHHMAaNBHYIO TONIIHHY JTHCTa (C rodpoM) peKOMEHIyeTCA IPHHUMATH
2,75 mm. OreepcTrd nox 60T TONIEPEYHBIX CTHIKOB JOJDKHBI OBITH
oBanbHOH (OPMBI, BHITAHYTOW BAONH AMMHHON KpOMKH jaucta. Jns
ro)pupoBaHHBIX TPYO MMIMOPTHOM NOCTABKH KPEIEKHBIEC JIEMEHTHI
JIOJDKHBI GBITH CepTH(ULIPOBAHDL, 2 CXeMa PACONOKEeHNS OTBepCTHit
noa 601TH NoMKHA OBITH TaKOKe YKa3aHa B cepTH(UKare.

1.2.6. OCHOBHBIM CPeICTBOM 3aUIMTHI MEMEHTOB TPyO OT
KOPpO3HH ABAAETCA HUHKOBOE NIOKPHITHE C TONUIMHOMN CJIOS HE MeHee
80 MKM, HaHOCMMOE Ha BHYTPEHHIOIO M HapyXHYIO TIOBEPXHOCTH
IneMeHToB. IIpuMeHeHue MeTanuIeckux TpyO B CHIIbHOAr PECCHBHBIX
cpenax He paspeiiaercd. B palioHax BedHOH Mep3noTh HEOOXOMMMbI
JIOTIOJTHUTEbHBIE 3aIUTHBIE TIOKPHITHSA Ha OCHOBE IOJNHYPETaHOBBIX
MaTepHaoB.

1.3. TpeGoBamnsi K KOHCTPYKTHBHBIM pelIeHHEM
BOAONMPONYCKHBIX COOPYXeHHii Ha OCHOBe
MeTaJLTHYecKHX ro¢pHpoBaHHBIX CTPYKTYP

1.3.1. Merannuueckas roppupoBaHHas cTpykTypa (TpyGa
KpPYIJIOTO HJIH KBa/IpaTHOFO CEYEHHA) IOJDKHA OBITh 3aIPOEKTHPOBaHA
TakuM o6pa3om, yTo6BI Olta oGecneveHa ee coBMecTHas pabora ¢
IPYHTOM HACHIIH.

1.3.2. KoHCTpYKTHBHBIE pELLEHHA BOAOIPOITYCKHBIX COOPYKEHHH
JOJDKHBI 0DecrnednBaThb:
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- SKCIUTYaTaLMOHHYIO HaIeXXHOCTh COOPYKEHNSI TIPU HAMMEHBINHX
3aTparax Ha ero COAEpXKaHue B TEHEHHE BCETO CPOKa CITyXOL;

- c6opKy TpYOBI Ha CTPOMTENBHOM MIOIIAJKE NPH HAHMEHBUIMX
3arparax Tpyaa;

- BO3MOXKHOCTD [IEPEBO3KH 3MIEMEHTOB TPYO pasNUYHBIMU BUNAMH
TPaHCHOpTAa.

2. OCOBEHHOCTH IIPUPONHEIX YCJIOBHIA U
MPOIECCOB, TPEBYIOIHX YYETA IIPH
CTPOUTEJLCTBE BOJONPOITY CKHBIX COOPY KEHMIA
B 30HE BEYHOI MEP3JIOTHI X HAJIEJEOBPAZOBAHUSA

2.1. OcobenHocTH cToka B 1 J0posKHO-KJINMATHY eCKOil 30He

OnpeneneHye pacueTHHIX 3HAYEHHMI CTOKA PeK M Maibix
BOJOTOKOB MPOM3BOAMUTCA C LEJbIO AalbHEHIIero HasHadYeHUs
KOJMUECTBA ¥ JMaMeTpa Tpyd Bogonponycka. B ceBepHOH AOPOXKHO-
KJIMMaTHYeCKON 30He NMpU 3TOM HEOOXOXMMO HMETh B BHAY
THAPONOTMYECKUE H MEP3NOTHEIE 0COOEHHOCTH BOJOTOKOB, HAIHYHE
CKBO3HBIX M HECKBO3HBIX ITOAPYCIOBBIX TAJHKOB, MOAPYCIOBBIX
BOZAOYINOPOB, pacrpocTpaHenue Hageneit u ap. CTOk B 3TO# 30HE
3HA4YUTENbHO GoNbUIe, T.K. OHIU3KO K MOBEPXHOCTH 3aNeralT
MHorojeTHeMep3Jisie mopoas! (MMII), He qarourxe BO3MOXXHOCTH BJiare
TpOHHKATh BHU3 NMOR AeHCTBHEM I'DaBUTALHOHHEBIX CHJI; BOAA
HakarimBaetcs Haj cnoeM MMIT v 3areM uanmBaeTcs Ha MOBEPXHOCTD
3€MITH, 3HAYUTENBHO YBENUYHBAS KaK 00BeM CTOKA ¢ 6acCeitHOB, TaK U
OIIACHOCTH TOSABJICHUS HaleAHBIX sfBJIeHHH. Ha3zHadeHue pacueTHbIX
BENHYUH CTOKa CJIeAYyeT NPOU3BOAUTHL COITIACHO METOXHKaM,
U3JIOKEHHBIM B CHEQYIOINX MyOHKauusx:

- MHcTpyKIus mo pacyeTy cToka ¢ MansIx Oacceitior. BCH 63-76.
Muntpanccrpoit CCCP u MIIC CCCP. M., 1976, 104 c.;

- Bononponyckueie TpyOnl mox HaceinaMmu. I[lom pen.
O.A. SAnxoeckoro. M., Tpaucnopr, 1982, ¢.232;

- PykoBoACTBO MO pacyeTy JIMBHEBOTO CTOKA BOABI C MANbIX
bacceitnos. BHWpancn.cTp-Ba. M., 1978, c.44.



2.2. OcobennocTH TepMOMEXAHHYECKOro BiammopelicTeus
BOJONPONYCKHBLIX TPYO H I'PYHTOB HACBHIIH

2.2.1. KoHCcTpyHpOBaHHUE H pacyeT KOHCTPYKTHBHBIX TapaMeTpOB
TIPONYCKOB (Tpeke BCero BONONIPOIYCKOB) B HachIAX CIEAYeET
NPOM3BOMUTL HAa OCHOBE pacueTa HallpsHKeHHO-Ae(OpPMHPOBAHHOIO
COCTOSHUS IIPOITYCKHBIX TPYD, YTO MO3BONIAET NONOHTH K Ha3HAYEHHUIO
TOMIINHBI CTEHKH TPYD ¥ BEIGOPY KOHCTPYKUMH (QYHAAMEHTOR TPYOH! .
He menee BaxkHa m cBf3aHHas ¢ 3Toi mpobnemoii 3aaya pacyera
Hanps>xeHHO-Ie)OPMHPOBAHHOIO COCTOSHHSA PYHTOB,
B3aMMOJIEHCTBYIOMHX C HPOITyCKHBIMH TPyOaMH, T.K. B OKPECTHOCTSIX
IPOITYCKOB YacThl pa3pylueHHs HachImes.

2.2.2.B paiioHax BEUHOH MEP3NOTH U HaNeIHbIX MPOUECCOB
OCHOBHBIMH IIPHYMHAMH BOSHHKHOBEHHS HETOIYCTHMBIX Jedopmariuit
BOJONPOIYCKHBIX TPYO M paspyiieHus Hachinel aBasiores:

- 3a6UTOCTH TPYO HANCTHBIM JIbIOM Ha HAJIEAHBIX YYacTKax M,

KaK CIeICTBHE, HENOIYCTUMOE TNOBBIIEHNE YPOBHA BOABL B
[aBOJOK, MPUBOZSIEE K Pa3pyLIEHUIO HACHIIA HaA TPyOamu
BCIIeZICTBHE (GMITBTPALIMH IAaBOAKOBOH BOIB! Uepe3 TENIO HACKHIIN
B ee BepXHeii, Hanbolee BOXONPOHHLIAEMOI, YacTH;

- BO3HMKHOBEHHE HaJle/iell Ha yJacTKaxX BOIOTOKA, Iie HX He ObUIO
10 CTPOMTENIHLCTBA HACKINH, B CBA3M C H3MEHHBIUMMHCS T10CIE
CTPOMTEJILCTBA THAPOJIOrMYECKHMH YCIIOBHSMH (KOTIa HACHITTB
HayMHaeT paboTaTh KaK IUIOTHHA, 0COOEHHO, MOCIIE TOro Kak B
He#t chopMupyeTcs Mep3noe AIpo) H Pa3BUTHEM NMaBONKOBBIX
(PHNETPALIMOHHO-3PO3HOHHBIX TIPOLIECCOB (CM. BBIIIE);

- 3aMep3aH1e U JaJbHelilee CHIBHOE NOHWKEHHE TeMIIEpaTyphl
TPYHTa BOKPYT TPYOBI 3UMOH, IPHBOJLILIEE K TEMIIEPATYPHOMY
PacTpeCKHBaHHIO I'PyHTa Hacklly, obpa3oBaHuiO Hag TpyOoi
BEPTHMKaJIbHOH CKBO3HOM TPEILMHbI MOMEPEK JOPOrd M Tena
HACHITH M JajbHeHIIeMYy pa3MBIBYy IO 3TO# TpeI[HHE
MTABOJKOBEIME BOXAMH;

- 3aMep3aHue U IMyYeHHe rPyHTa BOKPYT TpyObl B OCEHHE-3MMHHM
NepuoN B CBA3M C €€ M3OBLITOUHBIM OXJaXKIcHUEM W
BO3HHKHOBEHHE JaBJICHUA Ty4EHUS KaK B CBA3M C KDHOTEHHOMN
MMTpaiyedi NopoBo#i BNaru, Tak U B CBS3HM C BO3MOKHOCTBIO



06pasoBaHus NPH ONPENETCHHBIX YCIOBUAX 3aMKHYTBIX,
BPEMEHHO ellie He3aMep3LINX, 06BeMOB IpyHTa BHYTPH HaChIINH;

- JlaBJIeHHE OTTafABLIEro IPYHTa HACBINM Ha TPyOy B CBA3M C
U36BITOUHBIM OTEIUIEHHEM H3HYTPHU TPYOBI JIETOM;

- my4eHue pyHaameHTa TpyObl 3HMOIH;

- 0caJixa OTTaUBaHUA I'PYHTOB MOX GyHAAMEHTOM TPYOBI JIETOM;

- BIIOJIETPACCOBAs SPO3HA HACHITH MAaBOAKOBBIMH BOLAMM 34 CUET
MOSIBIIEHHS TOBBIIIEHHBIX CKOPOCTEi TeYeHHs B CBA3H C
NeperopakxMBaHUEeM BOXOTOKA HACHITIBIO;

- BOJIHOBOE BO3JEHCTBHE MABOJKOBBIX BOM, €CJIH 3aJUTOE MU
MPOCTPAHCTBO OKA3BIBAETCA AOCTATOYHO OONBINMM, HTO
XapaKTepHO JUIS PaBHHHHBIX YYaCTKOB peK.

OcHOROH NMPOrHO3MPOBAaHHUS NMEPEUUCIICHHBIX BBILE SBICHHH
ABNAETCA MPOrHO3 TEMIEPATYPHHIX MNoJed B OKPECTHOCTH
BOJONPOIYCKOB, PacyeT OTTAABIIUX-TIPOMEP3AIOMIUX 30H BHYTPH
HACBINH, YTO NPeLIECTBYET pacyeTaM HanpsDKeHHO-AehOpMUPOBAHHOTO
IO/ B OKPY>KAaIOLUHX 'PYHTaX HACHITA U OCHOBAHHS.

2.3. Ocobennoctn pacyera (pyHIaMenTOB TPYO B 30HE BEIHOMH
Mep3JI0ThI

2.3.1. Coopyxenue ¢yHmameHToB Tpy6 B I mopoxHo-
KJIMMaTH4YeCcKOH 30H€e MPH HAIMYUH B OCHOBAHHH MHOIOJIETHEMEP3IbIX
IPYHTOB MOXXET IPOH3BOAUTECS O JBYM [IPHHIIMIIAM — C COXPaHEHHUEM
TPYHTOBOIO OCHOBaHMS B Mep3JIoM cocTosHHM (npuHuun I) u ¢ ero
oTtauBanueM (npuHiwn II).

2.3.2. TlogroroBurenpHas paboTa Npy BO3BEAEHHH (yHIAMEHTOB
Tpy6 Ha Mep3/7I0M OCHOBaHHMH (TIPUHLHI | ) MPOH3BOAUTCA B 3UMHEE
BpeMA U IpPH YCIOBHH MaKCHMAaNbHOIO COXPaHEHHS €CTECTBEHHBIX
ycioBHil (pacTUTENBHOFO U MOXOBOFO MOKPOBOB). B 3TOM Cityuae
MHOTOJIETHEMEp3JIble FPYHTHI  0becnedar YCTOMUHBOCTE COOPYXKEHHS
U ero HajexHyio pabory B mpoluecce skciuryaTauuu. CoxpaHHOCTB
MHOTOJIETHEMEP3/IbiX TPYHTOB B OCHOBaHHH TPYO obecrednBaeTcs
CTMeLHabHBIMH KOHCTPYKTHBHBIMH PEIICHHAMU U HPOrHO3HBIMHU
TeTUIOTEXHUYESCKUMH PacyeTaMH.
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2.3.3. [Ipy npoeKTUPOBaHMH TPY6 1O 11 IPHHIMITY ¥ IPH HATHUHH
B OCHOBAHMH OTTasgBUIMX Cabo- ¥ CpeXHECKMMAEMBIX CyMeCcYaHbiX
rpyHTOB (Tabi1.1) BO3MOXKHO BO3BeZieHHe (yHOAMEHTOB IIPH YCIIOBHH,
YTO CyMMapHas BeJIMYMHA OCaIAKH MOXET ObITh KOMIIEHCHPOBaHA
CTPOHUTENBHBIM IOABEMOM (CM. IIPUIIOKEHHE 6).

Ipn Hau9HN B OCHOBaHHH TPYO OTTasBIIMX CHIBHOCKHUMAEMBIX
¥ IPOCAJOYHBIX CYNEeCyaHO- MIMHUCTHIX IPYHTOB LEeiecooOpasHo
IPOU3BOANTE MX 3aMeHY JPEHMpPYIOUIMM IpyHTOM. PexomeHayeTcs
YCTPOHCTBO IOAYHIKH apMHPOBaHHOH 00BEMHOMH reopeueTKoM.

OcHoBHBIe cTpoUTENbHbIE pabOThI HPH BO3BEICHHH QyHIaMEHTOB
Tpy6 no Il mpuHuMITy HeOOXOMUMO IPOU3BOAUTH B JIETHEE BpeMsi.

2.3.4. TIpoexTHpOBaHNe ¥ CTPOMTENBCTBO TPYO Ha MEP3JNIBIX
CKaJIbHBIX U IOy CKaJIBHBIX MOPOAAX MPOM3BOAMTCS 110 OOIHETIPHHATHIM
METOXUYECKUM JOOKYMEHTaM Ui HEC)KMMaeMBIX MOpOX C
TOJIOXKUTEIIHHOM TeMnepaTypoii. CTpOHTeNbHBIH NOABEM B STHX CITydasnx
He npexycMarpHBaeTcs. HCKITIOUeHHE COCTaBIAIOT ceiicMUYecKue
paioHBl, a TaKoKe TOPHBIE OONACTH, TAE BOZMOXKHO Pa3BUTHE Pa3IAYHBIX
CKJIOHOBEIX IIPOIIECCOB — KypyMOB, OCBINEH, 00BaIOB, COMAGIIIOKLINM,
rofBLIOBOTO JIBJA, cenei M T.A. B oTHX obnacTax mpoexkTHpoBaHue
BOZIOTIPOITYCKHBIX TPY6 ClleyeT MPOM3BOAMTS MO HHAMBHLYANbHBIM
MPOEKTaM.

2.4. HaneneoOpa3oBanne U ero Nporso3upoBanue

2.4.1. Hanenp — 510 NPOAYKT HOCTOSHHOTO HAMOPaYKHBAHHUS BOXEI,
H3UBIIEHCA Ha IOBEPXHOCTH JIbJA WM rpyHTa. CxeMa KiacciuHKaLiy
Hajlefeil npuBeneHa Ha puc. 1.

2.4.2. Vi3pickarensimM, IPOSKTHPOBIIMKAM W CTPOMTENAM
aBTOMOOHJIBHBIX JOpOT Hallle BCEro NMPUXOAUTCA CTAIKHUBATBHCS C
KITIOYEBBIMH, T'PYHTOBBIMH H PEYHBIMH HAICISMH.

2.4.3. Kmouessie Hanenu oOpasyroTces 3a cHeT pasrpyskd Ha
TIOBEPXHOCTb 3eMJIM BOX ITyOOKHX FOPH30HTOB IO TEKTOHHYECKHM
pa3’oMaM HJIH BONOBBLIBOZSIIMM CKBO3HBIM TaIHKaM.

2.4.4.TpyHTOBBIC HaJleAy 0OpPa3yrOTCs 3a CYET IUTAHHA BOIAMHU
MEePBBIX OT MOBEPXHOCTH BOLOHOCHBIX FOPU30HTOB. OOs3aTenbHBIM
ycnosueM oOpa3oBaHUS IPYHTOBBIX Hajdelnedl sBnsercs Hanudue
BOJIOYIIOpa B BHie KOPEHHBIX MOPOJ HIT MHOTOJIETHEMEP3JIbIX IPYHTOB.
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2.4.5. Peunbie Haneu oOpa3yroTCs 3a CYET BBIXOAA PEYHBIX BOJ
Ha [IOBEPXHOCTSH JISAAHOTO MOKPoBa. OCHOBHBIMH NIPHYMHAMM BBIXOJA
PEYHBIX BOJ HA TOBEPXHOCTH JIbJ1a SBJSAIOTCS: 3aTOPBI, 3aKyNnopKa pycia
JOHHBIM JIBJOM WJIH TPYHTOM; NPOMEpP3aHHE pycia pexH; KojaebaHHs
PacxooB peK B 3MMHHUH NEPHOJ, NPHIMBBI U OTIUBbI; 3EMJICTPACCHHUS U
T.A.

Hanenu HazemHubie

INomeMHBIX BOX I IMoBepXHOCTHBIX BOX AtMochepHbIX BOX
N I I N IS . 1
2
[=}
s g
-1 Q ® A @
3 3 I @ g 3 =1 2
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Q o 2l z||gl|E (|8 8 g
=1 F a & =] ) = 3 =%
2 Z k) 2 < H T 8 § =
2 ~lgl=1e (1S =g
B & = =
2.
g
2]

_{

T T T T

Haneau nouzemubie

Puc. 1. Cxema knaccugpuxayuu naneoeii
(no Anexceesy, Casro, 1975)

2.4.6. Ilpn coopyxeHHH MeTamuudeckux TpyO Goibuoro
AuameTpa B MECTaX IepeXofia aBTOMOGHIIEHOMN OPOTH Yepe3 BOAOTOKH
B HaJIe[(HBIX paiiOHaX HEOGXOAMMO PEILHUTh CICAYIOLIHE 3aa4H:

- HAMETUTH KOMIIEKC HEOOXOMUMBIX TMAPONIOrHYECKUX U
WHXECHEPHO-TEOJOTHYECKHUX H3BICKAaHMH Ha HanegHBIX
yuactkax. 1o pe3ynsraraM M3bICKaHMH BBINOIHHMTH MPOrHO3
Haubosee BEPOATHOTO MOABICHUS HANECOU U ONpPEAETHTh €€
TeHE3HC;

- ONIPeETHTh OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPHCTHKH
Hajeneil (B 3aBUCHMOCTH OT MX reHesuca) JJIf pacueTa
OTBEPCTHUH TPYO M HA3HAYEHHS BBICOTHI 3€MJITHOTO MOJIOTHA;
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- HaMETUTh MEPONPHATHA 10 PEeryAHPOBAHHIO HAJIEAHOTO
npouecca ¢ Uesibio ero ocsiabieHus Wi IOIHO# JINKBUAALHH.
IlposecTH pacdeTsl NPOTHBOHAJIENHBIX YCTPOHCTB H
COOPYIKEHHH M BBITOIHHATE UX NIPOSKTHPOBAHHE.

2.4.7. CroXHBIM M OTBETCTBEHHBIM MOMEHTOM IPH NPOEKTH-
POBaHMH H CTPOHMTENLCTBE BOXOMPOIYCKHEIX TPYD SBASETCA IPOrHO3
MecT Hauboee BEpOSTHOrO MOSBICHHS HayeaeH.

Bo3HUKHOBEHHE Hanenel ClefyeT OXUAATh!

- MPH COOPYXXEHUHN BHIEMOK, KaphepoB, BOMOOTBONHBIX KAHAB,

BCKPBIBAIOLIMX BOXOHOCHEIE TOPU3OHTHI;

- B MECTaX COOPYIKEHMS MaCCHBHAIX (PYHIAMEHTOB, CTECHAIOIIHX
BOJOHOCHBIE TOPU30HTHI, a TAKOKE MPH BO3BEJCHUH HACHINEH
U3 TAHHUCTHIX TIPYHTOB, SBISIOIIHXCHA HOperpanoi
(GHABTPYIOLIM BOAOTOKAM;

~ Ha Y4aCTKaX BOAOTOKOB C TilepeKaTaMH, OPOraMu, OCTPOBaMH,
3aBajlaMH M Op. Nperpajamy, a Takke Ha YCTHEBBIX Y4acTKax
PeK U UX MPUTOKOB;

- Ha yMacTKaX COOPY)XeHHS aBTOMOGHIBHBIX AOPOTr B Npoduisx
KOCOTOPOB, NPH HEMLyGOKOM 3aieraHi IPYHTOBBIX BOJ;

- Ha y4yacTKaxX ¢ HapyWEHHBIMH €CTECTBEHHBIMH YCIOBHAMH
(ynanessl pacTUTENbHbIN U CHEXKHBIN HOKPOBBI).

2.7.8. IIpor1o3upoBaTh Hajleiu ¥ UX reHe3uc Npu BpGope MecT
TIPOXOAa aBTOMOOUIIBHBIX AOPOT Yepe3 BONOTOKH B HAJIEIHBIX paioHax
HeoOXOMMMO PYKOBOACTBYACH JIATEPATYpHBIMH HCTOUHMKaMH ( Taprynss,
1961; Anexcees, CaBko,1975; Casko, 1973; baxapes, 1966 u np.), a
TaKKe METONM4ECKUMH JoKyMeHTamu (MeTonuyeckue pekoMeHAAIHK
TIO IPOTHO3Y Haneznel npH BHIGOpe MecT nepexoza yepes BOROTOKH, M.,
Coroznopan, 1973; PexoMmenganuy 0o U3bICKaHUSM, IIPOSKTHPOBAHUIO
M CTPOUTENBCTBY MAJIBIX UCKYCCTBEHHBIX COOPY/KEHHM Ha BOJOTOKAX
¢ mpoueccamu Hanegeo6pasosanus, BHIU Tpaxcnopr. crp-a, M., 1968

W Ip.).
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3. OCOBEHHOCTH PACYETOB BOJAOITPOITY CKHBIX

TPYB B 30HE BEUHOM MEP3JIOTHI !
HAJEJIEOBPA3OBAHMS

3.1. Harpy3kn u Bo3aeHcTBHS

[Ipu pacdyeTax NPOCKTHPOBAHUH KOMILTEKCa «TpyOa-HACHIIB» B
OKPECTHOCTH BOROMPOINYCKA CIIEflyeT HMETh B BHAY ClemyloLye
Harpy3KH H BO3ACHCTBHA, NMO/IeKAIIHE PaCHEeTHBIM OLEHKaM B IIpefenax
CPOKa 9KCIUTyaTaliuH:

MaKCHMAaJIBHYIO PacUeTHYIO BEJIMUHHY HHTEHCHBHOCTH
BOAHOTO CTOKa, TNOAJIeXKAMero IMPONycKy uepes
BOJIOTNIPOITYCKHBIE COOPYIKEHH;

BO3MOJKHOCTH 00pa30BaHUA Halequ M €& MaKCUMaNbHYIO
HPOrHO3HYIO TONIIHHY U PEXHUM POCTa WK TasHUS,;
MaKCHMaJIBHYIO NPOTHO3HYIO OLIEEHKY YPOBHS! BOIBI C y4ETOM
MOLIHOCTH HaJleqiy;

TIPOTHO3HBIE BHYTPUTOAOBEIE KOJIeOaHUsS TeMIepaTyphi
BO3/(yXa ¥ TOJIIMAHB! CHEXXHOrO MOKPOBA B €CTECTBEHHEIX
YCNOBHAX M Ha OTKOCAX HACHINY;

HajJHYHe U COCTOSHHE BE€YHOH Mep3JIOTHI, BKJIIOYas
JIBIHUCTOCTD ¥ TeMIIepaTypy rpyHTOB 10 DIyOuHE! 20 M;
MOKa3aTe/ll KPHOTEHHBIX CBOMCTB FPYHTOB HAaCHINMH U
OCHOBaHMS (NMYYHHHUCTOCTH, OCAJKH OTTAMBAHUA,
TeMNepaTypHOe pacIiMpeHUe H Ap.).

3.2. OcobeRHOCTH rHAPABIHYECKHX PACYETOB

3.2.1.ComnacHo HactosAmmM MeToaUYECKUM PeKOMEHIaLHAM
PacCYHTHIBAIOTC METAJTHYECKUE rohprpoBaHHbIe TPYOBI ¢ Hanbonee
pacmpoOCTPaHEeHHBIM B OTEYECTBEHHOHN MpakTHKe TUIOM rodpa
130 x 32 MM u 152,4x50,8. C HeKOTOPBIM NMPUONKOIKEHUEM MOTYT
BBIIIOMHATHCA TAKOKE PacyeThi TPYO C APYTHM THIIOM ro(poB.

3.2.2. TodpuposaHHsie TPYOBI OTIIMYAIOTCS OT «IIAAKHX» B
FHAPABRITMYECKOM OTHOIIEHHH CYLIECTBEHHO OOIBLIMMH KPHTHYECKUMU
YKJIOHaMH, BeJIHYHHA KOTOPBIX TIpH GE3HANIOPHOM peXuMe NOCTHraeT
0,02-0,03. Jins obecrneveHus MaKCUMAaIbHOM BONOMNPOIYCKHOM
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CIIOcOOHOCTH YKIOHB! rOPHPOBAHHBIX TPYO HOMKHBI ObITH HE MEHBILIE
yKa3aHHBIX 3Ha49eHHH U B KpaiiHeM citydae He MeHbuie 0,01.

B kaxaoM KOHKpPETHOM cJjiy4yae IIpeABapUTebHO
YCTaHABJIMBAETCS KPUTHIECKUH YKIOH COOPYXKEHMA i,. YUMTEIBASA
KPHTHYECKUH YKJIOH COOPY)KEHMS H YKIOH MECTHOCTH, Ha3HA4yaroT
YKJIOH TPY6HI i, ¢ COGIONEHNEM YCIIOBHA

21

B cnyyae He006m011eH;m ;TOI‘O YCJIOBHUS MpoIycKHas
croco6HOCTE TPyOBI MOHMKAETCA, IpHYeM IpH iy > 0,01 31IM MOXcHO
npenebpeus, mpu iy < 0,01 peanbHas MpomyckHas CIOCOGHOCTH
COOpY)XKEHMsS HOJDKHA YCTaHaBIMBATbCAd B COOTBETCTBHH C
«PyXOBOICTBOM IO 'MAPABIMYECKHAM pacyeTaM MaJIbIX HCKyCCTBEHHBIX
coopyxeHuit», «Ilocobuem 1o rHAPaBIHYECKHM pacdeTaM MaJibIX
BOZIOTIPOIIYCKHBIX COOPYXEHHIT», a ¢ HEKOTOPBIM NpHOIIKEHAEM —
«Metoau4ecKMMI PeKOMEHOALMSAMH N0 FHIpaBIHYSCKOMY pacyery
«KOCOTOPHBIX TPYO».

3.2.3. IIponyckHas cHOCOOHOCTH BOAOHPOITYCKHBIX TPYO
3aBHCHT OT XapakTepa CONPSKEHUS HX C IOAXOXHBIMH YCTPOHCTBaMH,
pexkuma NpOTeKaHUs BOABI U OT YCJIOBHiIl CONPSDKEHHS BBIXOIHOTO
orosioBka ¢ HMXHUM Obedom. IlponyckHas cnocoGHOCTH
MeTaJUIN4eCKHX ro)pupoBaHHBIX TPYO ompeaenseTcs UCXORs M3
YCJIOBHH BXOAAa paBHMHHOI'O THIIA, PH KOTOPOH NEpel COOpPY>KEHHEM
obpasyeTcst eMKOCTb, XapaKTepH3yromascs nogneproii ryounoi. [pu
3TOM TIOTOK IIOCTYTIAET B TPYOY B CIIOKOHHOM COCTOSTHHH.

Jna Tpy6, uMerompux Ha BXoAe OBICTPOTOKH, MPOBEPAIOT
BO3MOXXHOCTb BXOa TOTOKa B TpyOy B GypHoM coctosuuu. [Topsaok
pacuera IpuBOAUTCA B «MeTOANYECKHX YKa3aHHUSX 10 PHAPaBINYECKUM
pacyeTaM KOCOTOPHBIX TPyO», «PyKkoBOACTBEe MO rUIpaBIHYeCKAM
pacyeTam MalbIX HCKYCCTBEHHBIX COOpYxeHHiD» M kuure «KocoropHsie
BOJIOIPOITYCKHEIE TPYOBD».

Ecinu B pesynbrare pacueTa OKaXeTcs, YTO MMEET MECTO BXOX
PaBHHHHOTO THIIA, TO FUAPABINYECKHE PacHeTh! IPOU3BOIAT COMIACHO
«ITocobuio Mo ruapaBIMYEcKHM pacueTaM MajbIX BOJOMPOIYCKHbIX
COOpYKEHHUI», KaK JUIs pABHUHHBIX TPYO.
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B npotuBHOM Cityyae TPYOBI 1O YCJHOBHAM BXOAA SBJISIOTCS
KOCOTOpHBIMHA H HUX THAPaABJIHYECKHE pacueThbl MPOU3IBOAAT B
COOTBETCTBUHM C TpeboBaHHSIMH «PYKOBOACTBA IO TMJPaBIHYECKUM
pacyeraM MaJbIX HCKYCCTBEHHBIX coopyxeruii» U «Ilocobus mo
FHAPaBIMYECKHM PACYETaM MaJbIX BOJXONPOIYCKHBIX COOPYMEHHUID.

3.2.4. Heo6xonuMo BHITIONHEHHE THAPABITHYECKHX PACUETOB B
JIByX BapHaHTaX: NpPH HAJIWYMM B TPyOe IIIaJKOro JIOTKA W TIPH €ro
OTCYTCTBHH JUIS ro)pUpOBaHHEIX TPyO 6e3 OTONIOBKOB CO Cpe3oM
HEPHEHANKYJIAPHO OCH TPYOBI, C OTOIIOBKOM, CPE3aHHBIM N1apaiIeNbHO
OTKOCY, H pacTpyOHbIM — ¢ yrioM pactpybHocTd 6 = 20°. Pacuetsl
CJICAYET NPOH3BOAUTH B COOTBETCTBHH C PEKOMEHAALUAMH
TIpUIIOKEHHI 3 1 4.

3.3. Oco6eHHOCTH NMPOYHOCTHBHIX PACYETOB KOMILIEKCA
«T - b» HA TeMIIEPATYPHbIC HANPSIKEHHS
6a — HachbInb» Ha Ke

3.3.1. B cBs3H ¢ M3GBITOMHBIM OXJIXKIECHHEM I'PYHTOB HACBIMH
B OKPECTHOCTH BOZOMPOITYCKHO#M TpyObl, BEI3BAaHHBIM LIUPKY/IALMeii B
Hell XOJOZHOro 3MMHEr0 BO3[4yXa, Clie/lyeT NPOBEPATh PacueToM
BO3MOXXHOCTh HX TEMIIEPATYpHOrO PacTPECKUBAHHA B MEP3IOM
coctosHHH. OCHOBOH Takoro pac4yeTa SBASETCS IPOTHO3
TEeMITepaTyPHOTO [10JIs U I10JIS TEMIIEPATy PHBIX HaTpsXKEHUI C MOMOLLBIO
MaTeMaTHYeCKOro MOZeMpoBaHus (npuiokeHue 5). IpubmokeHHas
METOAMKA TAaKOTO pOJa PacueToB colepxurcs B pabore I'peunimena,
Yucroruxosa, lllypa «KpuoreHHbIe GU3NKO-T€0OrHIECKHE IPOLECCHI
u ux nporHo3» (Mzn. «Hayxa», 1980 r.).

3.3.2. B cnyyae moATBEp>KIEHHS PacHyeTOM BO3MOKHOCTH
TEMIEPATypHOro pacTPeCKUBAHMS I'PDYHTOB HACBHIITU HaJ BepxHei
obpasyiomeil BoZOmponyckHoO# TpyOBl cilexyeT NPHMEHHTH
TETUIOM30THPYIOLIMi CI0M HaJ TPyOOii, TONIUHY KOTOPOro CIELYeT
mofobparh MyTeM MaTeMaTHYECKOr0 MOJETHPOBAHHA TaK, YTOOBI
YMEHBIIHUTH TEMIEPATYpPHBIC HATIPSDKSHHs HaJ TPYOOii 10 HomycTUMOMN
BETUYMHBI.



3.4. OcoGenHocTH pacyeToB PyHXAMEHTOB TPYO

3.4.1. ®yHgaMeHTH BOAOMNPONYCKHEIX TPYO B 30He BeuHOMU
Mep3JIOTH M HaJleAeoOpa30oBaHHA CIeAyeT MPOEKTUPOBATh, CoOGMonas
HopMel ¥ TpeboBarns CHull 2.02.04-88 «OcHoBanus U GpyHHaMEHTHI
Ha BeuHOMEp3NbIX rpyHTax», [occrpoit CCCP, M., 1990 u CHull
2.02.01-83 «OcnoBanus 3maHmii 1 coopyxennit»y, [occrpoit, M., 2001 1.

3.4.2. Cnenyer BBHIIONHATH pacyéThl MO MpPOTHO3Y TeMIepa-
TYPHOTO PEXHMa B 30HE TEPMOMEXaHMYECKOTO BIHSAHHS TPYOBI mpH
pacuere ocaku U My4eHus eé PpyHaamMeHTa.

3.4.3. CnenyeT BBIIONHATH pacueT OCafok TPYO U Ha3Ha4YCHHE
CTPOHTENBHOro noakéMa (mpuaoxenue 6), pacyér ocanok Tpyb Ha
OTTaMBaOMMX IPyHTax (OpuioxeHHe 7), pacyéT MOMEPeYHBIX
JedopMaruii TpyOBI Ha CTaIHH OTCHITKH M YTUIOTHEHHSI GOKOBBIX IPH3M
rpyHTa (nprioxedue 8).

3.5. Oco6enHOCTH pacyeToB BOAOHPONYCKHOM
CNOCOOHOCTH TPYO H NPOTHBOHAJIETHBIX YCTPOHCTB B
YCJIOBHUSIX HaJleAeo6pazoBaHus

3.5.1. Tlocne Toro Kak BBHINOJIHEH NPOTHO3 Hajieneo6pa3oBaHus
npH BEIOOpE MecTa Mepexo/ia aBTOMOOHIIBHOM JOPOTd Yepe3 BOXOTOKH
M olpefesieH resesuc obpasyroueiics Hanenu (11.2.4.8), Heobxonumo
BBINIOJTHHTE NIPOTHO3UPOBaHNE NapaMeTpoB Haenu (00bEM, Iiomanp,
BBICOTA mepeJ] TpyOoil u Ap.). MeToasl MPOTrHO3HBIX pac4yeToB
TiapaMeTpoB Hanejiel pa3IMIHOTo reHesyica u3NoxkeHs! B paborax Casxko,
1973; Anexceepa, CaBko, 1975. PaccyuTas no 3THM METOLUKAM
napaMeTpbl POrHO3UPYEMOH HaJIe[lH, C Y4€TOM THIOPOJIOTHYECKHX,
reoMopoIOrHYeCKUX M HEXKEHEPHO-TEOKPHOIOTHYECKHUX MaTepHaIoB,
Ha OCHOBE THIPONIOPMYECKHX U THPABINYECKHX PacueTOB BO3MOXKHO
ornpefeneHne ONTHMAILHOTO JHAMeTpa BONOIPOITYCKHBIX TpyO (11.3.2).

3.5.2. B cnyyae HEBO3MOXKHOCTH 110 TEM MIIH HHBIM TEXHHYECKUM
MPHYMHAM OCYLIECTBHTH BOHOIMPOIYCK BOZ 4Yepe3 TpyOy B HaleqHBIX
ycroBHax (Majias BBICOTA HACBITH, CJIOXKHBIE MEP3JIOTHEIE YCIOBHS H
T.JI.) OAHUM U3 BapUAHTOB YMEHBLUCHUS HalleH WJH €€ MOJIHOM
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JJUKBHAAIMH MOXET OBITH NPpOCKTUPOBAHUE COBMECTHO C
NPOTHBOHANIEAHBIMH COOPY>XEHHAMH. MeTobl pacdeTa yCTPOHCTB At
6e3HaIeAHOro MPOITYCKa BOXOTOKOB, MEP3JIOTHBIX U HaIE€/(HBIX MOSICOB
NpUBeAeHEI B paborax Anekceesa, Casko, 1975; Casko, 1973 u ap., a
TaKoke psane Meromuaeckux JOKyMEHTOB («MeTonu4ecKUe yKa3aHus 110
MPOEKTUPOBAHMIO IIPOTUBOHAJIEIHBIX MEPOTIPHATHIA H YCTPOHUCTBY, M.,
IMHUUC, 1970; «TexHuueckuii NpoeKT NPOTHBOHANETHBIX
MEepONpHATHI Ha IEpHOIMYECKHX BONOTOKAX», JI., JleHrHnpoTpascMoct,
1970; «MeToguueckue peKOMEHIAUK MO NMPOEKTHPOBAHHIO U
BO3BEJIEHHIO MPOTHBOHAJIEAHBIX YCTPOMCTB HA ABTOMOOMITBHEIX I0pOrax
Cubupu», M., Cotoznopauy, 1971 u ap).

4. KOHCTPYKTHUBHBIE PEHIEHUSI, OFECIIEYNABAIOINUE
HAJIEXXHOCTB PABOTHI TPYBHI B YCJIOBHSIX BEYHOM
MEP3JIOTHI U HAJIEAEOBPA3OBAHUSA

4.1. TpeGoBanus K rpyHTaM 3aCBINKH

4.1.1. Iing ycTpoiicTBa rpyHTOBOM 0GOHMMBI ClielyeT IpUMEHATH
TECKU CpeJHeH KpYNMHOCTH, KpYNHBIe, IPaBeJUCThe, IeGHUCTOo-
rajIeqHUKOBBIE U APECBAHO-TPAaBUIHBIE I'PYHTHI, HE COAepxkalue
06110MKOB pa3mepoM Gonee 50 MM.

I'pyHTEI He OMDKHEI cofiepxkarh Oonee 10% dacTui pasmepom
menee 0,1 MM, B ToM uuciie 6onbpLre 2 % NIMHUCTBIX pa3MepOM MeHee
0,005 mMm.

4.1.2. YerpoHcTBO IpyHTOBO#M 060#MBI BOKpPYT TPYO AOITycKaeTcsa
C MIPUMEHEHHEM MEJIKUX IeCKOB, He conepxarnux 6omee 10% vactun
pasmepom MeHsbie 0,1 MM, B ToM guciie onee 2% NIMHHUCTHIX pasMepoM
menpe 0,005 MM. OTchInKa rpyHTOBOH OGOHMEI C MCIIONB30BAHHEM
IJIMHUCTBIX TPYHTOB, NIPUIOAHBIX JUIS BO3BEACHUS Hackiei (1o 8 m),
JIOITyCKaeTcs B paifoHax, rie MCKIToYaeTcs BOZMOXKHOCTh [POLIECCOB
My4uHOOOpa3oBaHuS.

B xadecTBe 3a10JHUTENS apMOrPYHTOBBIX MEMOpaH U3 0OBEMHBIX
reopenieTok B IPYHTOBBIX 000iMax HOMycKaeTCs WCIIONb30BaHHE
HOJTYCKATBHBIX U CKaJIBHBIX OPON.



4.1.3. T'pyHT 3achINKH CIE€AYET OTCHINATh IIUPHHOM He MeHee 4 M
C KaXHOH CTOpOHBI TPYOHl M BbICOTO# He MeHee 0,5 M Hajx BepxoM
KOHCTPYKIHH.

[IpenycmarpuBaeTcs TwarensHoe yriorHenue. Koadduument
ynnorHeHus He Hwxke 0,95.

4.1.4. BogonpoiryckHble TPyObl Ha BEUHOMEP3JIBIX U Iy IHHUCTBIX
IPyHTaX CllefyeT MpOoeKTHPOBaTh, COOMIONas HOPMBEI U TpeboBaHHs
AeHCTBYIOIMX HOPMAaTUMBHBIX JoKyMeHToB: CHuI12.02.01-83*, CHull
2.05.02-85, BCH 84-89 c y4eToM CBOICTB IPYHTOB CJIOSl CE30HHOTO
npoMep3aHus (OTTAUBaHKA) H BEYHOMEP3JIBIX FPYHTOB NP OTTAUBAHHH.

4.1.5. Tpy6s1 ciexyetT MpPOEKTHPOBATH C YUYETOM CTENEHH
OTHOCHUTENIBHOTO C)KaTHA BEYHOMEP3JIOro TPyHTa OCHOBaHHA NpH
orranBaHuH (Tabn.3) M XapaKTEpUCTHK IPYHTOB CJIOS CE30HHOIO
npomep3aHus (OTTauBaHMs).

4.1.6. PexoMenayeTcs BBINMONHATh pacyeThl IO HPOTHO3Y
TEMIIEPATYPHOTO PeXKUMa B 30HE TEIUIOBOTO BIMAHMSA TPYOb!. Pesynsrars
pacyeToB MCHOJIB3YIOTCA MPH NPOEKTHPOBAHUM OCHOBaHHM TPYO H
(byHIaMeHTOB OroJIOBKOB (MIpH pacyeTe 0CafoK M Ha3HaYCHHH
CTPOMTENBHOTO OOBEMA).

4.1.7. Ha BeyHOMep3aHX IpyHTax TpyOml paspemiaercs
PUMEHATS, KaK IIPaBHJIO, IIPH IPyHTaxX I U, B OTAENBbHBIX CIlydasnX, MpH
HH3KOTEeMIIepaTypHbIX IpyHTax Il KaTeropms mpocaio4HOCTH NPH
YCIIOBHH, YTO CyMMapHasi BeJIH4YMHA OCaJKU IPYHTOB OCHOBaHHS B
OTTasBIIEM COCTOSHHHM MOXET OBITh KOMIEHCHPOBaHA BEJIHYHMHO#
CTPOMTENBHOTO oabeMa.

4.1.8. Ilpu rpyHTax BelcOKoTeMneparypHbIX Il kaTeropuu
NPOCafOMHOCTH U BHICOKO- 1 HU3KOTeMItepaTypHeIX rpyHTax III, IVuV
KaTeropui NpocagoYHOCTH CleAyeT pa3pabarhiBaTh HHANBUAYAIBHEIE
TPOEKTHI TPYO € yUETOM BETHYHMHBI PaCHETHO# 0Ca/Ikii 1 000CHOBaHHEM
NPHHATBIX PeIeHUH TEXHHKO-3KOHOMHYECKHMH pacyeTaMu. I pyHTBI,
HMeIoIHe TEMIIepaTypy Ha NTyOuHe HYJeBBIX aMIUTUTYL (IyOuHa, Ha
KOTOPO#i TeMIepaTypa BEJHOMEP3JIbIX TPYHTOB B TEYEHHE Iofja OCTaeTcsa
TIOCTOSTHHOM) HIDKE TeMIlepaTyphl 3aMep3aHus MeHee yem Ha 1°C,
OTHOCSATCS K BBICOKOTEMIIEpaTypHbIM, Oonee, uem Ha 1°C — K
HHU3KOTEMIIEPATy PHEIM.
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Tabnuna

P—

Kareropusa | Tun ocHoBanus, oT- | Buisl rpyHTOB OCHOBAHHSA
AOpocajod- | HOCHTERBHAas OcCajKa
HOCTH rpyHTa 8
I CnabocxumaeMmoe OcHoBaHudA, CJIOXEHHBIE CKajib-
(npouHoe) HBIMH [OpOJAaMH, KpynHOoOJsO-
0<d8<0,01 MOYHBIMH ¥ MECYaHBIMH IPYHTAMH,
a TaKXe TCIUHHUCTBIMH TPYHTaMH
TBEpPAOH H MOJYTBEPAOH KOHCH-
CTEHILIHH 110Cie OTTauBaHus
II CpenHecxxumaemoe OcHOBaHUA, CIOXEHHbIE TJIMHH-
0,01<8<0,1 CTBIMH TPYHTaMH TYFOIIACTHYHOM
U MATKONNACTHYHOH KOH-
CUCTCHHUHH, a TaKKe MNEeCYaHBIMHU
MM KPYMHOOONOMOYHBIMU TPYH-
TaMM TpU HaNWYUM  BKIFOUEHMId
NPOCNOEB UM JIMH3 JIbJa
i1 CHIBHOCKMMaeMoe OcHOBaHHNA, CHOKEHHBIE TJIMHHU-
(cnaboe) CTBIMH IPyHTaMH TeKy4enjacTuy-
0,1<8<0,4 HOM W TeKy4yeH KOHCHUCTEHLMH, a
TaKke NeCYaHbIMH HIH KPYNHOOO-
JIOMOYHBIMHM TPYHTaMH C BIJHOYeE-
HHEM HpOCIOEB MM JIMH3 JbJa;
MapH ¢ MOIIHOCTBIO Topda a0 | M
v ITpocanouHoe Y4acTKy ¢ HATUUHUEM CHIIBHOJIBIH-
0,4<86<0,6 CTBIX IOpPOJ; Mapv ¢ MOIIHOCTBIO
Topda 6ornee 1 m
\% UpesBbvaifHo mpoca- | YH4acTku € KpYNMHBIMU BKJIIOYE-
NO4YHOE HUAMU NTOA3EMHOTO JIbJa
5> 0,6

4.2. IlpnMenenne TenJI0H30TOPOB

Tennouzonupyouue matepralis (IEHOMIACT, TOP® U Ap.) MOTYT

OBITh PEKOMEH/I0BAHBI K UCIIOIB30BAHUIO B KOHCTPYKIHSX «HACHITH —
Tpy6a» B CIEXYIOIIUX CIyYasX:

- I IPEAOXPAHEHUs OT OTTAUBAHHS U COXPAHEHHS T'PYHTOB

OCHOBAHMA B MEP3JIOM COCTOSIHUHM MO (PyHAaMEHTOM TPYObI

(I mpuHLMIT CTPOMTENBLCTBA Ha BEUHOH Mep3oTe, cM. 11.2. 3.3).
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B ocHorHOM mox (¢yHmameHT  yKJjaJgbIBaeTcs
TEIUIOU30AUpYIomuil cnoi. TonuuHa CI0S U MECTO ero
PacTIONOKEeHNs BHIGHPAIOTCS COMMACHO TETNOTEXHUIECKOMY
pacuery;

- UIA TIpelOTBpaIleHHs o0pa3oBaHys B OCEHHE-3HMHEE BpeMs
CKBO3HBIX HOIEPEYHBIX TEMIIEPATyPHBIX TPELINH B TEJIe HACHIH
Haz TpyOO#i, KOTOPbIE BO3HUKAIOT 32 CUET CHIBHOIO OXJIKICHHSA
rpyHTa BOKpYT TpyObL. PekoMeRmyeTcs Hal TpyOOi YKIIafbBaTh
TEeIUTOU3ONALHOHHEIH 3kpaH. TonpHa TEMIOH30IHPYIOLIEro
CIIOSi, ero MIUPUHA M MECTO YKJIA/IKH B HACHITIH BHIOMpPAIOTCA Ha
OCHOBAHWH TeIUIOTEXHHYECKOTO pacyera.

4.3. IlpnveneHne reOCHHTETHKH

4.3.1.Ha cnabbIx mocie oTTaMBaHHs I'PyHTaX lenecoobpasHo
IPOH3BOIUTh 3aMEHY TPYHTa B TOM YHCJIE€ C YCTPOHCTBOM IOAYIIKH,
apMHpOBaHHON 0OBEMHOH reopeLIeTKoi — MeMOpaHo#l B oboiiMe 3
Jopaura. TonmuHa MeMOpaHbl pUHHUMaeTcs Mo pacdery. Ecnu
Tpebyercs YCTPOUCTRO MORYIIKH NOX TPYOY, TOMIHMHY MOAYIIKH HOX
Tpy6oii cienyer npunuMarh paeHoii 0,3D, Ho He meHee 0,7 m. Ilpu
necyaHbIX I'PYHTaX OCHOBaHHA (KpOMe IBUIEBAThIX) CrelHaibHasg
TOIYINKa HE YCTPauBaeTCs.

4.3.2. I'pynToBas o60#iMa ropHpOBaHHBIX BOJOIPOILYCKHBIX
coopyxeHuii 6onee 3 M, KaK IPaBHIIO, aPMHPYETCS KOMIIO3UTHBIMH
KOMOMHaIMAMH B COYETaHHM C T€OTEKCTHIBHBIMH MaTepHaiaMu
(tabn. 1).

YerpolcTBo jxecTKOro cios B 000iiMax 1 MeMOpaH B OCHOBaHHH
¥ HaJl IeNbIro# cBofa TPYOb! MPOU3BOAAT C PUMEHEHHEM 00BEMHBIX
TEOPEUIETOK € XapaKTepHCTHKAMH COIVIacHO Tal. 2.

4.3.3. B 30He 0roIoBKOB TPY0O yKpeIuleHHe OTKOCOB HachINeit
BEITIOJHAETCA HabpOCKO# ¢ MPUMEHEHHEM reoCeTOK C 3aCHIMKOM
PacTUTENHLHBIM IPYHTOM M TIOCEBOM TpaB, OObEMHBIX FeOpelieToK ¢
3aChINKOM mEeOHeM, caMOHeCyIUX GJIOYHBIX CHCTeM M OPYIHX BHUIOB
NOKPBITHS, ONPEACICHHBIX TPOEKTOM.
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Tabnuna 2
TexHuueckue XapakTepHCTHKH PEKOMEHYEMOT0 HITIONPOGHBHOTO
reoTekCTHIIbHOTO nonotHa TY 63032-1989

Hawnmenosanye nokasarenei Enunnna Hopma no Tunam
H3MEpEHuUst
1 2 3
Iupuna cM - 25044 | 1704
Pa3pbiBHas Harpyska xH/m - 7-12 | 6-10
V anuHeHHe npu pa3peise He Gonee:
B IIONIEPEYHOM HATIPaBICHUH % - 70 80
B NIPOJIOJIEHOM HanpaBJIeHHH % - 130 110
IMoBepxHOCTHAA MIOTHOCTD MaTe- /M - 600 600

puana

4.3.4. TeomeTpuueckue pa3Mepbl apMHPOBAHHOM T'PYHTOBOI
o6oiiMB1 pekoMeHTyeTCs HasHaYaTh [0 Bepxy obofiMel He Gonee 2D, a B
YpOBHE ropuszoHTajgbHoro quamerpa 1,0 — 1,5 D B kaxayro cTOpoHy.

PexoMeHIyeTCS CHMMETPHYHO OTHOCHTENTBHO YPOBHS (B 30HE)
FOPH30HTANIBHOTO AMaMeTpa (BBEpX U BHU3) GOPMHPOBATH SpyCaMH J10
4 — 5 cnoeB yCHIESHHYIO 000HMY Ha OCHOBE reOpeIHeTOK MepeMeHHOM
(B CTOPOHY YMEHBIUEHUS) AAUHEL.

JU1st MHOTOOUKOBEIX TPYO AuameTpoM Gosiee 3 M pacCTOSHHE B
CBETY MEX1y 3BEHbSIMH Ha3HayaeTcd He MeHee 2 M. I pyHToBas oboiima
MeX /1y 3BeHbIMHU OPMHpPYETCS C YCTPOHCTBOM PAacTOPKM U YHOPOB B
MecTax BO3MOKHO# NOBBIMIEHHO#H Ae(OopManiy KOHTYpa COOpYXKEeHHs
U3 ro()pupoOBaHHOTO METaJlIa, N3 0OBLEMHOI reopenieTky, a MeMOpaHsI
B OCHOBAaHMH U HaJl WIENBIN0H YCTPaUBAIOTCA HEMpPEePbIBHBIMY.
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Ta6nuua 3

Du3nKo-MexaHH1Yeckue napamMeTpsl pemerok «IIpynon 494»

rpy3KH MaTepHasa

Ne {Haumenosanne Hopmarusssiit {Hopmarusnoe |®aktu- |IIpumedanne
/11 [OCHOBHEIX TIOKa- |HXOKYMEHT 3Ha4YEHHE yecKkoe
3arefei 3Haye-
HHUE
1 |Pa3priBHad Ha- FOCT 15902.3 CootBercrayer
rpyska nosocku | TV 2246-002- TV 2246-002-
50x100mm; H 07859300-97 07859300-97
1o AIMHE He menee
1250 1533
o uMpuHe He menee
1250 1424
2 | VamHeHue Ha I'OCT 15902.3 CootBeTCTBYET
paspeiB TV 2246-002- TV 2246-002-
no annue{07859300-97 |He 6onee 30 17 ]07859300-97
110 JUHPHHE He 6onee 30 17
3 Xecrkocrs mo- TOCT 8977-74 |He MeHee CootsercTByeT
JIOCKH TV 2246-002- 40000 100,0 TV 2246-002-
160x80; xH 07859300-97 07859300-97
4 Ilpounocrs mBa |TVY 2246-002- |He menee 50 64 |CootBercTByeT
Ha oTphIB; % o1 |07859300-97 TV 2246-002-
paspeIBHOM Ha-~ 07859300-97

puc.
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4.3.5. KoHCTpYKUMs OCHOBaHHSA METAJUTHIECKHX rO(QPHPOBaHHBIX
pr6 JOJDKHa OTBE€YATh NPHHUMIIHAJIIBHBIM CX€MaM, NIPUBECHHBIM Ha

2.
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0,2 D, 1o ue g
MeHee 0.4 m

5)

M\}OQ D, no e

MeHee 04 u

r)

2
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* 0,2 D. Ho He meHee O

Puc. 2. Koncmpyryua ocnoeanus nod mpyéamu:

a — ¢ ycmpoiicmeom sepxueil Hacmu nOOyMKu nocie yKaoKu mpyool;
0 — ¢ npedeapumenbHsIM yCmpoticie oM JI0Hca; & — ¢ OMCHINKOU
HY1e6020 C10A U YCMPOTCIEOM JI0dICA; 2 — C 3AMEHOIL ZDYHmMA;
1- nepebtii 3man omceinKu nodymKu; 2 — 6mopoii 5man omcoinKy
nooywiku; 3 — nyneegoii cnoil; 4 — 3aMeHA 2PyHMa 0CHOBANUA
cKanbHoli omcvinkot; f— 120° npu onupanuu Ha niockoe
ocnosanue; B, — 90° npu onupanuu Ha zpynmosoe nodice
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Jlna yeTpoiicTBa MOAYLIKH 1104 TPYOY ClIeAyeT NpHMEHSTh IIECKH
cpefHell KpYyNHOCTHM, KpYNHBIE, T'paBelHCThblie, MeGeHHCTO-
rajleYHUKOBbIE U APECBSIHO-rpaBHHHBIE TPYHTHI, HE COAepKalue
06110MKOB pazmepoM 6oiiee 50 MM. ITepeurciieHHBIE IPYHTBI HE AOJDKHBI
cozepxars 6oee 10% vactun pazmMepoM MeHee 0,1 MM, B ToM 4ucie
Gonee 2% muHKMCTHIX pasmMepoM MeHee 0,005 Mm.

4.3.6. IIpoexTrpoBars TPYOH! CIEHYET, KaK IPaBUIIO, UCXONS U3
YCJIOBUSI HAMMEHBLIETO HapyLIEHHUS €CTECTBEHHOTO COCTOSIHHS MEP3IbIX
TPYHTOB.

Bo Bcex cnyyasax, xoria 3To BO3MOXKHO, METallIHYeCKHe
ro¢pprpoBaHHbie TpyObl HOMKHBI YKIIafbIBaThCA B TEI0 HACHIIH Oe3
YCTpOWCTBA KOTIIOBAHOB B MEP3JIBIX TPYHTaX.

Cnenyert, kak npaBuio, u3berarb ycTpoHCTBa MPHEMHBIX
KOJIOALEB, NTyOOKHX GETOHHBIX, JKene300eTOHHBIX M APYTUX SKPAHOB,
PasITUYHBIX BPE30K B MEP3IIbIE TPYHTHI.

Tpybr1 Ha kocoropax NpH HaTHYHMHM BEUHOMEP3JIBIX TPYHTOR
CJIeyeT HPOeKTUPOBATh MO HHAUBHAYaJILHOMY pacueTy BO3MOXKHOIM
Jerpagalii Mep3JIOThL.

4.3.7. TIpu HeOOXOOUMOCTH 3aMeHBI CJIabOro rPyHTa B OCHOBaHHH
H Lenecoo0pa3sHOCTH yCTpoiicTBa MeMOPaHBI U3 00BEMHOM reopeLIeTKH
TyOHHA 3aMEHAEMOro [PyHTa ONpeeNnsIeTcs pacieToM. 3aMeHy creayeTr
NpPOM3BOAUTH JPEHUPYIOIUM rPyHTOM. EciH KPYyHMHOCTH 4acTHL
IPEHUPYIOLIEro rpyHTa yAOBIETBOpAET TpeOoBaHuAM, To Tpyba
YKJIa[iIBaeTCA HEMOCPEACTBEHHO Ha IPYHT 3aMEHBHI.

4.3.8. Ouepranust 1 06beM rpyHTOBOI 060iMBI BOKPYT TpYO,
pacrnojoXXKEHHBIX Ha BEYHOMEP3JIBIX U HMYUYMHHCTHIX I'DYHTaX,
YCTpauBaloTcs MO JEUCTBYIOIIMM HOPMaM.

4.3.9. Oronoeky TpyO HE3aBHCHMO OT pa3Mepa OTBEPCTHS, KaK
DpPaBHIO, CIHEAYeT NPUMEHATh OecPyHHaAMEHTHBIX THIOB C
BBICTYIIAIOIMM M3 TeJ1a HACKINH TOPLOM TPYObl, Cpe3aHHBIM BEPTHKAIIb-
HO MY TTapaJiIeNibHO OTKOCY HAaCHIH. IIpH HEOOXOMMMOCTH YBEIHYESHUS
BOIOTIPONMYCKHOM CHOCOGHOCTH COOpPYXEHHUS pEeKOMEHIyeTcs
HCHIONB30BaTh TPYOB! 60MBLIEro OTBEPCTHSA HIIM MHOTOOYKOBEIE TPYOBI.

4.3.10. TIporusodunsTpaiioHHbIe 3KpaHbl PH BCEX TPyHTaX
OCHOBAHHSA ClI€AyeT NPUMEHATh U3 INIMHOMEeOeHOYHOH HITH IIeMEHTHO-
TPYHTOBO} CMECH ITyOHHOM, paBHO# TOJIILMHE IOLYLIKH.
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B kauecTBe AOMOJHUTEIBHBIX MEPOIPHATHH IO NOBBILIEHHIO
NPOYHOCTH U yCTOHUYMBOCTH OCHOBAHHA TPYObl M MpPHIETaloLUX
Y4acCTKOB HAcCHIIK B palloOHaX C BBICOKOTEMIIEPATYPHBIMHU
BEYHOMEP3IIBIMU IPYHTAMH PEKOMEH/LYETCS YCTpanBarh;

- Ha OTKOCaX HaCBIIM KaMeHHYI0 Habpocky TomuuHoi 1- 1,5 m

Ha JJIMHEe, PaBHO!M BBICOTE HACHINH, HO HE MEHee YeThipex
JUaMeTpoB TPyOBl B KaXAYI0 CTOPOHY OT OCH TPyOBI (Juis
MHOTOOYKOBBIX TPyO — OT OCH KpaifHero o4ka) Ha BEICOTY He
MeHee | M Haj BepXoM TpyOsI (b0 o BepXa HACHITIH);

- TEMUIOU30UPYIOIIHE NPOCTONKH U3 TEHOIUIACTA NOJ] KOHLEBHIMU

ydacTikamu Tpy6;

- KOMILTEKCHOE TIpUMEHeHHe KAMEHHOM HabpoCKH.

4.3.11. Baytpu Tpy6sI (1o ayre mgo 120°) ycrpausaercs 6eToHHBIIH
Ui acanbroOeTOHHBINA JTOTOK. DTO KOHCTPYKTHBHOE pelleHue
SBJIAETCS JOTIOJHEHHEM K KOMIUIEKCY 3all[MTHBIX MEpONpPHATHIA His
NpegoTBpaleHusd UCTUPAHUd 3allUTHOrO INOKPBEITHA U OCHOBHOIO
Mmerawia. Tommmua ux focTHraetr 5 — 6 CM HajJ BOafAHHAMH rodpos
WM He MeHee 2 CM HaJ rpeOHAMH.

4.4. KoHCTpYKTHBHBIE PelleH sl YCTPOiicTBA BOXONPOMYCKHBIX
TPYO B ycJI0BHAIX BETHOI Mep3JIOThI H HajleAeo0pa3oBaHHs

4.4.1. KOHCTpYKTHBHOE peLueHue s odecrieyeHus HaJeXKHOCTH
PaboTHI BOXONPOITYCKHBIX TPYO Ha HAJIEAHBIX Y4acTKaX Ha3HaJaeTcs B
Ka)KJOM KOHKDETHOM CJly4ae C Y4YeTOM TreHe3Huca HalelH,
THAPOTEONOrMYECKHX, HHKEHEPHO-TEOKPHONIOTHYECKHX  YCIIOBHIA
HaJISIHOTO Y4acTKa, pesibe(ha MECTHOCTH H JIp.

4.4.2. HapexxHocTh paGoThl BOJONPOMYCKHEIX COOPYXEHHH B
HaJeIHBIX YCJIOBMAX MOXET OBITH NOBBIIIEHA 3a CYET pAAa
KOHCTPYKTHUBHBIX peweHuii. K HUM OTHOcATCSA: MpuUMeHeHue Tpyb ¢
OTBEPCTUSIMH, YBENMYEHHBIMHU B 1,5 —2 pa3a, MHOTOSPYCHEIX — €O
CTYNEHYAThIM PAaCHOJIOKEHHEM OYKOB; YCTPOHCTBO (GHIBTPYIOLIMX
Y4acTKOB HAaChINU U Ap.

4.4.3. PerynupoBaHWe HaleJHOro Mpolecca Ccleayer
OCYIECTBATh, BO3AEHCTBYS Ha MpoLEecCH NpoMmep3aHus (YTelleHue
pyci1, YCTPOHUCTBO TEILTOH30SIMOHHBIX POCIOEK B OCHOBAHHH TPYO;
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COCPENOTOYEeHHE MOTOKOB B YTEIJIEHHBIX JNOTKax, 3akjiajka
oborpesaromux kabeneit 1 T.4.). Han6onee s¢ppekTUBHBIMU criocobaMu
ocnabnenus mpouecca HaleleoGpa3oBaHMS MM ero MOJHOMH
JIMKBHAAIIMH SBJIAIOTCA: OCYIIEHHEe MECTHOCTH (IpeHax); yriyOnenue
WM CHOpsAMIEHHE pPyCl BOLOTOKOB;  CO3JaHMe YCJIOBHH
Haneneobpa3oBaHus Ha 6e30MacHOM OT BOAONPONYCKHOH TPyObt
PACCTOSIHHHU IyTeM yCTPOHCTBa MeP3JIOTHBIX M HAJISIHBIX ITOSCOB.

4.4.4. O6mue TpeboBaHMS K KOHCTPYKLMSAM BONOINPOIYCKHBIX
TpY6 B paifoHaX ¢ CypOBBIMH KJIMMATHYECKHMHU YCIOBHSIMHU COITIACHO
kHHTe «BopmonponyckHusle TpyGsl MOX HACHIIAMH», @ TaKkKe MO
JIEHCTBYIOIIMM HOPMATHBHBIM JOKYMEHTaM, CBOAATCS K CIICAYIOMeEMY:
OTBEPCTHE U BHICOTA B CBETY TPYO Ha aBTOMOGHIBHBIX JJOporax obumei
CEeTH IOJUKHA OBITh He MeHee 1,5 M; THAPaBINYECKUe XapaKTePHCTHKA
Tpy6 OJDKHBI 06ecTieYHBaTh Ge3HANOPHBIH PEXXHM NPOITyCKa BONOTOKA;
aKKyMyJsauus BOABI IHepej coopyXeHHeM He momyckaercs. K
OpUMMEHEeHHIO TPYO B MecTax BO3MOXXHOIo Hajeneobpa3zoBaHus
TPEIBABISIOTCS CelMabHEBIE TPEOOBaHHS.

4.4.5. Kouctpyuposanue ¢yHmaaMeHTOB TpyO B paifoHax c
rIyGOKMM  CE30HHBIM HPOMEpP3aHHEM UPOM3BOAMUTCA C
npefoTBpameHHeM AedopManuii TpyO B CBA3H ¢ BO3MOXKHEIM ITyYeHHEM
rpyHTa. Jlns 3To# LeNH NPHHMMAIOT MepBl, HCKIIIOYaloIHe HOPMaJIbHBIE
CHJIBI Iy4YeHHMs N0 ofomBe GpyHnaMeHTa (I[yTeM ee 3al0KEHHs HIDKEe
pacyeTHO# NIy6HHBI POMEp3aHUA) H YMEHbIIEHUE BO3NEHCTBHA
KacaTesbHBIX CHJI 10 GOKOBBIM IPaHAM.

Jbis Tpy6 pacueTHyto ry6uny H, CE30HHOTO POMEpP3aHus 10
JaHHbIM HaOMOXEHUAM 3a leprof He MeHee 10 ner 3a daxTuueckum
HpoMep3aHHeM TPYHTOB MOJ OTKPBITOH, OrOJIEHHOH OT CHera
TOBEPXHOCTHIO N'OPU3OHTAILHOH IIOLIAAKH HPH YPOBHE I'PYHTOBBIX BOJI,
PacroNoXEeHHOM HHKE NIyOUHBI CE30HHOTO MPOMEP3aHMs, M UPH
OTCYTCTBHH 3THX JAHHBIX ONpeleNsioT Ha OCHOBE TEIIOTEXHUYECKHX
pacueros. [imybuHy 3aoxeHus GpyHIaMEHTOB TpyO Ha3HAYalOT He MeHee
yem Ha 0,25 M HIDKe pacyeTHO# rTyOHHbBI IPOMep3aHus TPYHTOB, a TIPH
CKAJIbHBIX, KPYTHOOOJIOMOYHBIX FPABUHHBIX U KPYMHOIECUaHBIX
TPYHTaX OCHOBaHHS — HE 3aBUCHMO OT IIIyOHHBI IPOMEP3aHHUs IPYHTOB.

4.4.6. B kauecTBe OCHOBaHMUA IS BOAONPONIYCKHBEIX Tpy6
BEYHOMEP3/IbIE€ TPYHTBI HCMONB3YIOTCS MO ABYM MpHHLMOam: I — ¢
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ofecrnieueHueM Mep3JOro COCTOAHHUS B TEYESHHE BCero mepuopa
sxcrutyatauum; Il — B OTTaMBaromeM Wid OTTasBiueM, T. e. 6e3
COXpaHEHHs1 BeqyHOU Mep3JoThl. Ilpy sToM aig KXo KOHKPETHOH
TpyOBl JOMKEH NMPUMEHSATCS TOJBKO OAHH M3 STHX NpPHHLMIOB. B
NYYUHHUCTBIX TPYHTaX pacyeT (PyHIaMEHTOB CIIeAyeT MPOH3BOXHUTD
cornacHo yka3auusaM CHulT 2.02.04-88. OcnoBanus 1 GyHIaMeHTH Ha
BEYHOMEP3JIBIX IPYHTaX. B HEIy4YHHHUCTHIX rPYHTAX, €CIIH UX HIDKHAS
rpaHMIia 3ajieraeT He MeHee YeM Ha 1 M Hibke pacyeTHOH DTyOMHEI
NIPOMEP3aHHSA U B 30HE IIPOMEP3aHHS OTCYTCTBYIOT HalIOPHBIE I'PYHTOBBIE
BOJ(BI, TOJOIIBY ()yHAaMEHTa JOIYCKAeTCs 3aKJIaJbIBATh B Mpefesiax
CJTI0S CE30HHOTO HPOMEP3aHUA-OTTaHBAaHHSL.

IoBrIIIeHHe YCTOHYHBOCTH NPOTHUB BO3NECHCTBUA KacaTeTbHBIX
CUIl MyYeHUS TPYHTA AOCTHUraeTcs yCTpoHCTBOM (pyHIaMEHTOR
(OroJIOBKOB M KOHIIEBBIX CEKLH TPYO) C aHKEPHBIMH BBICTYIIAMH HITH C
HAKJIOHHBIMM TPaHSAMHM, 2 TaK)XKe NMPHUMEHEHHEM IJIS 3aChINKH
(yHRaMEHTOB APEHHUPYIOIIEro IPyHTA.

4.4.7. KoHcTpykuuto TpyGs H $OpMy MOMEPEYHOrO CeYeHHs
BEIOHPAIOT B 3aBUCHMOCTM OT THIA BONOTOKAa, BEPOATHOCTH
Hajleneo6pasoBaHys, HHKEHEPHO-TEOSIOTHYECKHX YCIOBHH, CTEIeHH
arpecCHBHOCTH BOIBI M TPYHTA, pelibeha MECTHOCTH H APYTUX (haKTOpOB.
CrenyeT npuMeHATh MeTajuindeckue ro¢puposanusie TpyOsr. Ilpu
HaJIMYHH B OCHOBAaHMH ITyYHHHUCTBIX IPYHTOB HECKONBKO YBEIHYHUBAIOT
TONIIMHY IPYHTOBO# MOmymkd nox TpyOoil. Ee cinexyer npuHHMATh
Takoi, 4yToObl BeNWYMHA MyYeHMs He MpeBBIIana HOMyCTHMOTo
3Ha4YEHHUA.

4.4.8. IlpuMereHne ropHpoBaHHBIX TPYO Ha BEYHOMEP3JIBIX
rpyHTax peraMeHTHpoBaHo. VX paspemaercs IpUMEHATH TOJIBKO IPH
nepBoit (oTHocuTenbHas ocajaka 8 < 0,01) u B oTAENBHBIX CiTyYasx
sropoii (0,01< 8 < 0,1) kareropuu rpocajouHOCTH, KOra CyMMapHas
BEJIMYHMHA OCaJIKM IPYHTOB OCHOBAHUS B OTTASBLIEM COCTOSTHUM MOXET
OBITP KOMNEHCHPOBaHAa CTPOHTENbHBIM mnoaseMoM. I[lpu
cunbHockuMaeMbix (0,1 <8 < 0,4) u npocagounsix (8 >0,4) rpynrax
pekoMeHayeTcs padpabaThiBaTh HHAHUBHIYaNbHBIE MPOEKTH TPY6.
CoopyxaTe TpyOHl clieAyeT ¢ HaWMEHBUIHM HapylIEeHWeM
€CTECTBEHHOr0 COCTOSIHHMS MEp3JIBIX I'PYHTOB, H3beras, Kak IpaBHIIO,
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yCTpo#icTBa HpHEMHBIX KoJoqueB, TINYyOOKHX OGeTOHHBIX,
KeJie306eTOHHBIX U APYTHX 3KpPaHOB, pas3JN4YHbIX BPE30K B MEpP3JIbIC
TPYHTBL.

4.4.9. AkTHBU3a1Ms HaJIEHBIX IIPOLIECCOB B CBSA3H C IOCTPOHKOM
BONOHPOITYCKHBIX TPYO BBI3BIBACTCS HAPYIUEHHSIMH BONHO-TETJIOBOTO
peXHMa MOBEPXHOCTHBIX ¥ IPYHTOBBIX BOJ.

[y MOBEpPXHOCTHHIX BOA K TaKMM HapyLIEHHUSM OTHOCST
yaaneHne TOpQIHO-MOXOBOTO H PaCTHTEJILHOTO MOKPOBa B IOJNOCE
OTBOZa, YHIMPEHHE PYC] ¥ UX YKpeIUIeHHe KaMEHHOM OTMOCTKOH MITH
6etonoM u Ap. Mx cnencTBHeM fABISeTCS PE3KOE YBeJIHYEHHE
TEIJIONOTEPh BOXOTOKOM M B CBA3HM C 3TUM Oonee ObICTpoe, ueM B
GBITOBBIX YCIOBHSAX, NEpeMep3aHue HENOCPENCTBEHHO Y COOPY>KEHHSL.

Jns noapycioBblX NOTOKOB HapyWeHHs YCJOBH,
crnoco6cTBYIOMUX 00pa30BaHHIO Hajeneid, BHI3BIBAIOTCA:
3KPaHUPYIOIHUM AeHCTBHEM MAacCHBHBIX (YHOaMEHTOB TPYO M
yBEJIMYEeHHEM IpoMep3aHUs IPYHTOB BONMU3H (QyHIaMEeHTOB;
yBEJIMYeHHEM MpPOMep3aHHs PYHTOB MPH HAJMHMYMK KaAMEHHOTO WIIH
OETOHHOTO MOIIEHHUS; YIUIOTHEHHEM IPYHTOB OCHOBAHHM IO AEHCTBHEM
Beca Hacelmi. CrneAcTBHEM 3THX (aKTOPOB ABIAETCH CTECHEHHE
TIOPYCJIOBOTO MOTOKA, BO3HHKHOBEHHE HAIOPa MOA3EMHBIX BOA M HX
npopsiB (o Hanbosee ciabomMy MecTy) Ha IOBEPXHOCTH C
HocleIyIolHM IIpoMep3aHHeM. Takoe MecTO MOXET oKa3aThed,
Hanpumep, y BXOIHOTO OT0JI0BKa TPYOBI IPH 3HAYHTENBHBIX OTIIOKEHUAX
CcHera, rae DiyOHMHA mpoMep3aHus 0OBIYHO MEHbILe, YeM B OBITOBBIX
YCIOBHSIX.

B paiionax Be4HOI Mep3J0THl BOXOYIOPOM BO MHOIHX CITy4asx
CIY>KHT NMOBEPXHOCTh Mep3JIoro rpyHra. Ee cpaBHHTENbHO Gnu3Koe
3aJieraHye NOBBIIAET BEPOATHOCTD NPOSBICHUA 34€Ch HaleneH.

4.4.10. Ins yMeHbuieHus o6seMoB paboT mo TeKyLliemy
CONEPKAHHIO U MOBBILIEHUSA HAaJEXHOCTU COOPYXKEHHMH clnemyer
DPHMEHATh TEXHHYECKHE PEIICHHS, B YUCIIE KOTOPBIX KOHCTPYKTHBHOE
npHCTIocobIIeH e TPYO K MPOIYCKY BOMABI P YaCTHYHOM 3aTOILIEHUH
orBepcTHs NbaoM. K TaknM penieHnsM oTHocHTCS IpUMeEHeHHe Tpyo:
O€TOHHBIX NPSIMOYTOJBHBIX C OTBEPCTHSAMHM, YBEIHYEHHBIMH [IPOTHB
PacCYEeTHBIX; MHOTOSPYCHBIX; MHOTOOYKOBEIX CO CTYNEeHYaThIM
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PACIIOJIONEHHEM OUYKOB; B KOMILTEKCE C (DMIBTPYIOLIMMH YYaCTKaMH
HaCBINe.

4.4.11. TIpu Hanensax, BICOTa KOTOPBIX HeBeJHKa (Topaaka 1 M),
npempioxeds! P.E. ITonBansHbIM M MOCTPOEHEI B OMBITHOM IOPsAJKE
MHOTOOUKOBBIE TPYOBI CO CTYTIEHUATHIM PACTIONIOKEHHEM OYKOB. B Takux
Tpybax JacTh OuKOB (OOBIYHO O/IHO) PACIIOJIAraeTCs B YPOBHE MEXKEHHBIX
BOJI, 2 OCTaJILHBIE — TOAHSATHI HA HEKOTOPYIO BHICOTY, Ha3HAYaeMyIO B
3aBHCHMOCTH OT YPOBHEH MPOrHO3HPYEMOH HajleI H MEXXEHHBIX BO.
Ilpu obpa3oBaHHUM HaNeoM BEpPXHHE OYKH OCTAIOTCSA CBOOOIAHBIMM,
obecrneunBas NpoOIycK NaBoAKoBeIX BoA. Hanbonee GnaronpusaTHEIMU
YCJIOBHSAMH JJIS MOCTPOHKH TaKUX TPYO ABNIAIOTCSA PacIUIaCTaHHbIE JIOra,
rae oOBIMHO Jake CpeHHE HaJedH MMEIOT BBICOTY MeHee 1 M.
becyHmaMeHTHbIC KOHCTPYKIMM TPYO B 3THX COOPYXKEHHAX HE
HapyMaioT €CTECTBEHHOr0 COCTOSHUA IPYHTOB OCHOBAHHS U PeXHMa
MO3EMHBIX MTOTOKOB, YTO OCOOEHHO Ba)XKHO NPH CTPOMTEIHCTBE Ha
BEYHOMEP3JIBIX FPYHTaX.

4.4.12. Tlpn Tpybax ¢ 4aCTHYHBIM 3aTOIJICHHEM OTBEPCTHH
HaJeJHBIM JIBIOM HEeOOXOAMMO YYHTHIBATH BIMSHHE HajeAH Ha
aeMeHThl TPYOBl, a Takke Ha 3eM/IHOE TONoTHO. [Ipu oTioxkeHHH
HajleJH B HENOCPEJCTBEHHON OMM30CTH OT 3eMJISHOrO IOJOTHA
PEKOMEHYETCs OTCHINATh €ro U3 JPEHUPYIOINEro MPYHTA, 2 HACKINH U3
JPEHHUPYIOIIEro IPyHTa POEKTHPOBATh ¢ 6epMaMH C HATOPHOH CTOPOHEI
WJIH TIpeyCMaTpUBaTh CIIeLHaJEHOE YKPEIUIEHHEe 3THX OTKOCOB.

4.4.13. B xauecTBe MPOTHBOHAJIEAHOTO MEPONIPUATHS CIIENYyeT
NPUMEHATH NMPEIOTBPANEHHE BO3EHCTBUA Haleeif Ha HCKYCCTBEHHBIC
COOPY EHHS U 3eMIITHOE TOJIOTHO, B TOM HHCIIe: IEPEHOC TPACCHI JOPOrU
Ha Y4aCTKH, IJI€ BEPOATHOCTDb MOSABIACHUS HajeJeH CyllecTBeHHO
TIOHUKAETCS; OCYHIEHHE TEPPUTOPHH YCTPOHCTBOM BEPTUKAIBHBIX HIIH
FOPH3OHTANBHEIX ApeHaxel, KalTaka ¥ MCKIIOYEHHE TeM CaMbIM
YCIOBHii Haleneobpa3oBaHUs; OCYLIECTBICHHE MEPONPUATHH 1O
Ge3HajleNHOMY TIPOITYCKY BOJOTOKAa B MOPO3HBIH MEPHON; yepikaHue
HaJieJiel BAaIM oT CoopyXeHHH (MOCTOB, TpyO, Aopor).

4.4.14. OCHOBHBIM MEPONPHUATHEM B KOHCTPYKTHBHOM
obecrneyeHHH OE3HAMOPHOrO peXHMMa MPOTEKAHUSA SABJIAETCA
KOHUEHTpAIKs BOXOTOKA Ha MOAXOAAX Y B Ipefenax TpyObl ¢ Lebio
CO3AaHMS €My ONTHMAaJbHOFO TEIUIOBOTO pexuMa. B mpepenax
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COOpYIXEHHs! YCTPaHBaloOT JIOTOK. BHe cOOpykeHMs1 pekoMeHayeTcs
CTIPAMIITE PYCJIO BOAOTOKA M YIIYONATH €ro, a Taike yCTpauBarh
JKene300€TOHHbIE JIOTKH OTKPHITOTO HITH 3aKPHITOrO THIIA. YKIIOH KaHaB
U JIOTKOB BO U30€)KaHHE HX 3aHJIMBaHHS OOBIYHO NPHMEHSAIOT HE MEHee
0,01. 3axppIThiE JIOTKH YCTPaMBalOT YKpPEMIEHHbIMH, MPUMEHAA LIt
YKPETUICHHS JePEBO, MOX HITH TOP(, a Taloke BCIEHEeHHbIE MIACTMAacChl —
HEeHOIUIACTHl pa3inyHoi Momuduxauuu. Bonpoc o HeoGxoanmoii
CTENeHH KOHLIEHTPAllH BOJOTOKA, a CJIAOBATENILHO, O pa3Mepax JIOTKa
¥ €ro yTeIUIeHHH pelllaeTcd Ha OCHOBAHHMH pacyeTa B 3aBHCHMOCTH OT
KIMMAaTHYECKHX YCITOBHI, XapaKTepUCTHKH BOAOTOKA M KOHCTPYKLMH
Bonoorsoza. IIpy HEO6GXONUMOCTH MOXET OBHITH MPEAYCMOTPEH
HCKYCCTBEHHBII TOAOrPEB BOIEI.

4.4.15. B kadecTBe IOCTOSHHBIX NPOTHBOHAJETHBIX
COOPY>KEHMH1 B KOMIUIEKCE C TpyOaMu npUMeHsIoTCs (OTAEIBHO WIH B
COYeTaHHUSX) CrielialIbHbIe BAJIBI U 3a00pHI, HaleqHbIE H MEeP3JIOTHHIE
T10sica, BOOHENPOHHIAEMbIE DKPaHbL. OTH COOPYKEHHS CIIOCOOCTBYIOT
aKTHBH3ALWM Ipolecca HaleneoOpa3oBaHus M yIEPKAHHIO HAJIEOU
BIAJIU OT TPYOHI.

5. OCOBEHHOCTH TEXHOJIOI'MHA 1 OPTAHU3AIIN
PABOT IIO YCTPOVMCTBY METAJUJIMMECKHAX TPYB
B 30HE BEYHOM MEP3JIOTHI

5.1. CpexerBa MexaHH3aHH

Ilpu yctpoiicTBe MeTamnnueckux Tpy6 HOJDKHA OBITH COo3maHa
CIIelHaaM3MpOBaHHas Gpuraza CTpouTeneii, kKoropas HOKHa OBITH
OCHaIlleHa HeOOXOAMMBIMM CPEICTBAMM MEXaHHM3alli{, MallMHaMH H
HHCTPYMEHTaMH.

IIpumepHBIHi MepedeHb W KOJIMUYECTBO OCHOBHBIX MaLIHH,
MEXaHU3MOB M HHCTPYMEHTOB JUI OCHALICHHSA OpraHM3aL|H, CTPOosLIeit
MeTan4yeckue rogpupopanHele TPyObI:

OKCKaBaTop € KOBLIOM €MKOCTBIO 0,25 M3 ..c.cevicecieeinriiriinnane 1
BYNBHOBED «vveevenreneeieriinienteinieeteseeesrsiesaestsssssssesaisesssessassssessensanses
ABTOKpaH Ipy30IIOABEMHOCTBIO 5 T.
ABTOMOOHITH-CAMOCBAIBI .......eoveuvererrerersrnerieeessaenes
ABTOMOGHITH GOPTOBBIC ......c.cvviurvivrirniirieesenrsieeeseeenerenes
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Ipuuens! s TpPaHCHOPTHPOBKH ceKiuii TPYO .... ITo o6bemy pabor
I'pysroynuioTHAIOIAs MalliiHA UL  CTECHEHHBIX

YCIIOBHH HITH KATOK HA ITHEBMOILIHMHAX ...c..coverruceseucorensrsereressesenes 1
IlepenBrnkHas SEKTPOCTaHMA MOIHOCTEIO 9-12 kBT ............. 1
Komnpeccop npouzpogurensHocThio 0-9 M3 /MHH
Hacoc A BOBOOTIIMBA .....coueviiuiirensieeeinesiinseessessesecrensensensonnes

BETOHOMEIIATIKA ........covvviiiiicnici et 1
ONEKTPOTPAMOOBKA ......voverieeeiereeesinreriesnessentsseesessessnssesssessssasnses 6
ITnotHoMep-Biaromep H.IT. KoBaneBa ..........ccovvvvveivicncrencecncnen. 2
I"alikOBEPTEI JEKTPUYECKHE WM ITHEBMATHYECKUE .... .3
KoMIuIeKT py4HBIX HHCTPYMEHTOB IS MOHTaXa TpYO.......... 2
THAFOBBIE TPOCA.......ocuiuiiiitiiiiccr it ans 3
IMepenBikHas OHUTYMHAS YCTAHOBKA ......ccoeereerecrcrcmrereracarenene 1
OKpacouHbI{ arperar [y HAaHECEHHS IPYHTOBKH ..........ccc...... 1
TINOMIAIOUHBIH BUDPATOP -....voereeeercncnereeaeercessaseinseenesessenenens e 2

5.2. Yuer obmero TeMnepaTypHoro pexxumMa u oco6eHHOCTH
KOHCTPYKTHBHBLIX pellleHMil IpH opraHna3anan pador no
yCTpOiicTBY MeTANLIMIeCKHX TPYO

5.2.1. CoopyxeHue TpyO NpH OTPHLATENBHOM TeMIiepaType
BO3yXa, a TAKKe NPH NMOJIOKHTENEHON TEMITEPATYpe BO3AYXa M HATTHYHY
BEYHOMEP3JIBIX I'PYHTOB HOJDKHO IPOU3BOJUTHLCA B KpaTyaiiime CpoKu
6e3 mepepbiBa B BBIIOJHEHHH CNEAYIOIHX OTACIBHBIX OCHOBHBIX
orepaluii 4 Bcex paboT B LeoM:
- PHIThE KOTJIOBAHA;
- OTCHITIKA NOAYIIKH Ha IOJHYIO €€ BBICOTY;
- npo¢UIHPOBaHuE JIOXKa Mo TPYOy;
- YCTaHOBKAa CMOHTHPOBaHHOM TPyOBI;
- YCTPOHCTBO rpyHTOBOH O60HMEI (IIpU3MBI) A0 YPOBHA
FOPU3OHTAILHOTO IHaMeTpa.

5.2.2. PabOTHI MO NOATOTOBKE OCHOBAHHMS BKJIHOYAOT:

- BBIPE3KYy KOTJIOBaHa Ha IIyOMHY 3aMEHBI KOHIMIIMOHHBIM
TPYHTOM,;
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- TPAHCIIOPTHPOBKY M YKJIaIKy KOHIMIMOHHOIO IPyHTa M IPyHTa
THOIYLIKH;

- YIUTOTHEHHE I'PYHTa €CTECTBEHHOIO OCHOBAHHS H IOMYIIKH MO
TpyOy rpyHTOYIUIOTHAIOIUMMH MallHaMu (BUOpokarky [IY-47b
wi [IY-85);

- ycTtpoiictBo MeMOpaHBl W NMOAYWKH C NPHUMEHEHHEM
sKkckaBaTopoB (Tuna 30-3323A, D0-4225A nmm sxckaBaropa
mianuposmka EW-25V1.010);

- HapesKy JIoxa 1oJ TpyOy NMpHCHOCOONIEHHBIM JUTA STOM LieJiH
aprorpeinepom J13-122B-7, o6opynoBaHHBIM CHELHANBHBIM
NpO(IIEHBIM HOXXOM, My 6yis03epoM B-170 ¢ aHamoruasbiM
0bopynoBaHKeM OTBaA.

5.2.3.TpyHT NOXYIUKH UM TPYHT, YKJIaibIBaeMblil B3aMeH ciaboro
rpyHTa OCHOBaHHS, CIICYET OTCHINIATh B KOTJIOBAH H YIUIOTHSTh CJIOSMH.

Ilpn ynnoTHeHHM IpyHTa NHEBMOMAaMIMHHBIMH KaTKaMH,
Hanpumep, AY-100 wm IY-101, TomuuHy cnos ciexyer npuHAMAaTh
0,2 wiu 0,3 m.

ITocne ymnoTHeHHus MOXYLIKH CIEAYET OTCHINIATE HYNEBOM CIOi
IPYHTa M YIIIOTHHTH €ro, HCMONb3ys T€ K€ MAaIIMHBI M Ty XK€
TEXHOJIOTHIO, YTO H NIPH YCTPOHCTBE MOXYIIKH.

Ecymu Tpy6a ycranaBIMBaeTCs HENOCPEACTBEHHO Ha NOAYLIKY, TO
TIOBEPXHOCTH NOAYIIKH NIPHJaeTCa TpeOyeMblii CTPOUTENbHBIH NOIBEM.

IIpaBHIBHOCTE CTPOHTENBHOTO NMOABEMA KOHTPOIHUPYETCS
HMBEJIMPOBKOI HE MeHee YeM B TPEX TOUKaX: 110 OCH TPacchi ¥ KOHL[aMH
TpyOHI.

5.2.4. Tpu ycTpo#icTBe OCHOBaHUs, KOTAa B HeM HeobOxonuma
BBIpe3Ka JIoKa moj TpyOy, ee cieAyeT NPOM3BOAMTL aBTOrpeHIepoM
Mmapku J13-122b-7, 060pyaoBaHHBIM MpOQHIAPOBAHHBIM HOXOM (110
npemnoxennto [THUUC), nnu HavepHO Oy/b03epoM ¢ rocneayromei
OTZIENKOH BPY4HYIO 10 1abJIOHY ¢ pailycOM KpUBOJHHEHHOH KPOMKH,
PaBHBIM panuycy TpyOsl 1o cpenHeil suHuH rogpos. OTKIOHEHHE
TpO IS TPYHTOBOIO JIOXKa OT LabJIoHa He JOJDKHO NPEBHIath 2-3 cM.

5.2.5. Ilocne ycTaHOBKHM TPYOBI B MPOEKTHOE ITONIOKEHHE HA
NpOQMINPOBAHHOE JIOXKE CJEAYET Nepe] YCTPOHCTBOM I'DYHTOBOH
060#iMBl NPOM3BOANTE MOACHINKY TPYHT2a B 3a30pBl MEXIy
NMOBEPXHOCTBIO HIXKHEH 4aCTH TPYOBbl M FPYHTOBBIM JIOXKEM U €ro
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YIUTOTHEHHe GeH3MHOBBIMY WITH AM3e/TbHBIMH TpaMOOBKaMH (Hanpumep,
THna AVS win ADS 70/DS 68 repmanckoit dupmbi «kKAMMAH») ¢
HOMIUTHIKOBKOH BO BnafuHax ro¢pos. TpaMOOBKH NpH YIIOTHEHHUH
rpyHTa pa3sMellaioTcs Ha pacctosHuu 50 MM ot rpebHeii rodpos, pyuHbie
BUOPOKATKH UM YIUIOTHHTENH CHEyeT pa3Mellarh Ha paccTosHuu 300
M ot rpebHeit rodpos. [TpubinmkeHue kaTka K Tpyde JOIDKHO OBITh He
Mmenee 300 MM.

Hynesoit ciaoii rpyHTOBOH 0GONMEI HEMOCPEACTBEHHO BO3JE
TpyOBI ClIEAYeT NOYTIOTHAT Bubpokarkamu Y -74 unn JITV-85 3a onun-
J(Ba IIPOXO/ia MALMHEI BJIOJIb CTEHOK TPYOHI. B ciyuae ucnons3opanus
IUTS YIUIOTHEHHUA rpyHTa o6oiiMbl nHeemokaTkos [{V-100 wim [[V-101
JOYIJIOTHEHME HYNIEBOrO CIIOS BO3J€ CTEHOK TPYOHI cienyer
MPOU3BOAUTD PYYHBIMH TPaMOOBKaMH MiTH BUOporuimTamu Tha AT-12,
AV-900.

Ecnu Tpy6y ycTaHAaBIHMBAIOT Ha IIOCKOE OCHOBaHHE, TO NOCHIIKA
IPYHTa B HIDKHHE YETBEPTH TPYObI C YILIOTHEHHEM TPaMOOBKaMH HITH
BHOPOIUTHTAMHU C MORIITHIKOBKOH NPOM3BORUTCA JO OXBATa TPYOH!
TpyHTOM He MeHee 4yeM Ha 120°. Ilocnenyromee yrioTHeHHe rpyHTa
BO3J1e TPYOB! IPOM3BOMAT TaK XKe, KaK IPH CpOUIMPOBAHHOM JIOKE.

5.2.6. Ilpu ycTpoiicTBe OCHOBaHUS B 3UMHEE BPEMS JUIA 3aMEHBI
TPYHTa OCHOBaHHMS M YCTPOHCTBA NMOAYIIKH pa3pelnaeTcs MpHUMEHSTh
TOJNIBKO TaJbIf (Cyxo#i, HecMep3luiics) TPYHT U YIUIOTHATH €ro
TpaMOYIOIMMU MaLIMHAMH 10 MEPe OTCHITIKH, HEe JOIYCKast CMep3aHus
B PBIXJIOM COCTOSTHHHY.

5.2.7. KoTnoBaHsl MOA NMPOTHBO(UIETPALIUOHHEIE SKPAHEL
CIeAYeT OTPHIBATh MapanieNbHO C MOArOTOBKOH KOTIOBaHA MOX
NOAYUIKY U IOCJE YJaJeHUs BOJABI 3allOJHATH (B 3aBUCHMOCTH OT
TpeOoBaHUil MpoeKTa) 6ETOHOM, DIMHOIEOCHOYHON MIIM LIEMEHTHO-
IPYHTOBO# CMECHIO C TOCIOHHBIM YIUIOTHEHUEM BUOPOILTUTAMH.

5.2.8. MonTHpOBaTh TPYOHI ¢ GONTOBBIMU CTHIKAMH BHAXJIECTKY
Ha CTPOMTENILHOH MUIOIIanKe CHeNyeT U3 CEKLMH, MpeABapUTENHHO
cobHpaeMBbIX W3 OTAENBHBIX AMEMEHTOB. BOJIONPOITyCKHBIE COOPYXEHHS
apoOYHOro THUMa W TPYOBI GONBIIHX THAMETPOB MOHTHPYIOT M3
OTHEJIBHBIX 3JIEMEHTOB Ha CTpoiiomanxe. Pekomenayercs B 3ToM

Clly4ae Ha ITOJIMroHaX MPOBOJUTE KOHTPOJIBHYIO COOPKY M YKPYIHEHHE
3JIEMEHTOB 10 rabapuToB, YIOOHBIX K nepeBo3ke (2-4 nucra).
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Korma Bo3MOXHa JocTaBka cekuuii Tpy6 Ha o06BekT
aBTOTPAHCIIOPTOM HMITH TPAKTOPaMH H YCTaHOBKA UX KPaHOM, OCOGEHHO
B palioHaX C pacyeTHOM MMHUMAJIbHON TEMNEpPaTypoH Hapy>XHOro
BO3yxa Hrnke MUHYC 40°C, cioco6 MOHTa)Ka U3 CeKHM U YKPYNHEHHBIX
3JIEMEHTOB JOJDKEH ObITh OCHOBHBEIM. Ilpn sTOM pekoMeHmyeTcs
FIPOM3BOIAMTE MOHTaX TPYO C «KOJNEC» Cpasy B POEKTHOE NOJIOKEHHE.

Jinuny cexkuuii cinenyer Ha3zHayaTh MCXOAS M3 3aJaHHBIX
TPOEKTHHIX UTHH BOAOMPOITYCKHBIX TPYO ¥ peKOMEHIyeTCs IPHHUMATD
He 6onee 10 M. B pOMeXXyTOYHBIX CEKIMAX YHCIIO 3BEHBEB JODKHO
OBITH HEUETHBIM.

5.2.9. C6opky TpyO ciiemyer OCyIecTBISTh COIIACHO MOHTKHOH
cxeMe, oInpefiesiieMoi B NMpoekTe Mpou3BoACTBA pabotr. MoHTaxHas
cxeMa JIOJDKHA IIpeAyCMaTpHBaTh: NOPANOK YCTAHOBKM ro(ppUpOBaHHBIX
3JIEMEHTOB NpH cOOpke U OOBEAMHEHUN CEKIMiA, MOPAAOK IEePEBO3KH
CEeKIMH, IOPANOK YCTaHOBKH GOJITOB, CXeMY CHELMAIBHBIX CTSDKEK,
OCHACTKH U TIOAMOCTeH IUIst KpeIruleHus Tpyb Bo BpeMs cOOpKH.

5.2.10. B KOMIIEKT MHCTPYMEHTOB U1l MOHTaXa TPYO JOMKHEI
BXOIMTB TOPLIEBbIE KITFOYH, IOMHKH, KPIOKH C KOJIbLAMH, JIeKTpPHIeCcKue
WM HEBMAaTHYECKHE aifKoBepThl, MOJIOTKH, 10 MOHTa)XHBIX 60ONTOB
JUTHHOH 75 MM TOrO >ke AuaMerpa, 4To ¥ pabouure 6onTel. ITH 60NTH
CliefyeT NPMMEHATD AU BPEMEHHOM CTSHXKM rodpHUpOBaHHbIX JIMCTOB,
¥ OHM He JOJDKHBI OCTAaBaThCs B KOHCTPYKIIMH.

5.2.11. IlpoexT mpou3BOACTBa paboT JOJUKEH YYHTHIBATh
0COBEHHOCTH YCTAaHOBKM METaJUIOKOHCTPYKLHH B NPOEKTHOE
TOJIOXKEHUE B 3aBUCUMOCTH OT BEPXHET0 O4epTaHUs HOMYILKH 10 TPYOy.
ITpu ocHOBaHMM, critaHHpOBaHHOM 6e3 YCTpOMCTBa JioXka Iy TpYO
JMaMETPOM JI0 3-X M, AOIYCKAIOTCS MOHTaX TPyObl PSAIOM C MPOEKTHOH
OCBIO M NOCHeAyrollas HaKaTKa ee B MpOeKTHoe monokeHue. IIpu
cnpoGHIMPOBAHHOM OCHOBAaHMHM JIOKA CEKUHMH TPYOBI ciemyeT
YCTaHaBIMBaTh KPAaHOM H 00BEIHHATH Ha MecTe.

5.2.12. MonTax Tpy6 CO CKOLIEHHBIMH KpasMu TPYO HOJDKEH
Ha4YHHAaTbCs cO cOOpKM (PYHIAMEHTHOM 4acTH HM30BOrO OTOJIOBKA C
nocjenyioueii YKiagkoi MeTaJUIMIecCKUX KOHCTPYKLHEH COOpYKEeHUs
(cexumii, 37eMEHTOB) U 3aBEPILICHUEM yCTPOICTBA OrOJIOBKOB.

5.2.13. YeTpoHcTBO rpyHTOBOM 060MMBI BHINONHAETCS B €IHHOM
TEXHONOrHYECKOM MPOLIECCE C 3aCHINTKOH TPYOb! 10 MPOEKTHOH OTMETKH.
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Tpy6a nomxHa OBITh 3aCHINIaHA HE ITO3KE, YEM Hepe3 TPOe CYTOK Hocie
OKOHYaHUs paboT IO HAHECEHHIO NOIMOJHHUTEIBHOIrO 3aUIMTHOrO
TIOKPBITHSL.

5.2.14. YerpoticTBo rpyHTOBBIX 000iiM M 3aChINKy TPYO ciiesyer
BECTH C ONEpeKEHUEM BO3BEICHUs 3eMIISHOro NooTHa. HeobxomumocTs
OCTAaBJIEHHS B HACKHINIAX NIPOTAJIOB [T CTPOUTENBCTBA TPYO OJDKHA OBITH
000CHOBaHa IPOEKTOM, 1P 3TOM IIHPHHY Mporaya (B CBETY) IOHHU3Y
cnenyeT HasHauaTh M3 pacueTa obecledeHHs PacCTOSHUS MEXIY
OCHOBaHMEM OTKOCA HAaChIIX U CTEHKOH TpyOml Ha ypoBHe
FOPH3OHTAJIBHOTO AMaMeTpa He MeHee 4 M.

5.2.15. YerpoiicTBo rpyHTOBO# 060fiMBl Tpy6 cinenyer
HPOM3BOJUTh TPYHTaMH, NEPEYHCICHHBIMY B . 2.5 U 2.6, ¢
apMHPOBAaHHEM TE€OTEKCTUIEM H 0OBEeMHBIMH reopelleTKaMu,
TIpeTyCMOTPEHHBIMH IIPOEKTOM.

Ilponecc ycTpoiicTBa HeapMHUPOBAHHOM TPYHTOROI 060HMEI Y
TpyO HOIDKEH BIUIIOYATH CIISAYIOINE BUBI paboT:

- TPaHCTIOPTHPOBKY I'PYHTa M3 Kapbepa WIH pe3epBa k TpyOe
aBTOCaMOCBaJIaMH WM ckpenepamu tHmna J{3-1111;

- pasparHHBaHHe rpyHTa Gynbrosepom b-170 cnosmu 3anannoM

TOJILLUHBI;

- MOCJIOWHOE YIUIOTHEHHE IpyHTa BuOpokarkamu tuma J[Y-74,
V-85 unu nuesmoxarkamu tunma JY-100, JIV-101, a B
HEMOCPeACTBEHHOH ONIH30CTH OT TpyOBl BUOpPOILTHTaMH THNA
AT-12, AV-900 umu tpamboBkamu tuna AVS 70, ADS 70/DS
68 ¢ monUITHIKOBKOH IPyHTa B rodypax TpyOHI;

- KOHTPOJ/Ib TFIOTHOCTH 3aCHINKH.

JUnst yIOTHEHHUs FPyHTa B yiajaeH:uu 6osee 1 M OT CTeHKH TpyObl

B YPOBHE €€ FOPH30HTAJBHOTO AMaMETPa MOIYT MPHUMEHAThCS BCE
I'PYHTOYIUIOTHAIOIYE CPECTBA, UCIONB3YIOUIHECS TIPU YIUIOTHEHUN
JIOPOXHBIX HaChINEH.

5.2.16. 3acpinarh TpyOb! GONBIIMX AHAMETPOB clienyeT GopMUpYS
TPYHTOBY10 000iiMy apMHUpPOBaHHBIMHU CJIOSIMH (YKJIOH He Kpyde 1:5),
TOJTIIMHA KOTOPhIX Ha3HaYaeTcs [0 PacyueTy U B 3aBUCHMOCTH OT I'PYHTO-
YIIOTHSIOLIMX CPENCTB!

- 0,3-0,6 M — npu npuMeHeHUH BHOpokaTkoB THna [V-74,
JTV-85;
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- 1o 0,3 M — mpH HCTIONB30BaHMM MHeBMOKaTKoB THna J1Y-100,
Oy-101 u [V-475B.

Ocoboe BHAMaHWE CIENyeT YASHATH YHNMOTHEHHIO TPYHTa CTEHOK
TpyOBI 4 B rodpax BHOPOILTMTAMH MM TPaMOGOBKaMH, KOTOpEIE CIIELYeT
pacronararh Ha paccTOsiHHHM 5 cM OT rpebHeit roppos.

5.2.17. OrcrmKy rpyHTa CISLyeT NPON3BOIUTE C Pa3BOPOTOM
caMocBaa nepel| TpyOoii u mogayei ero JUlst pasrpy3Ku 3aHUM XOIOM
BIOJIb OCH HACHINHU HJIH e C KOJIBLEBHIM NBIKEHHEM CaMOCBAJIOB H
CKpPENepoB ¢ BhE30OM CO CTOPOHBI OTKOCOB HachIli. BTopyro cxemy
1esecoobpasHoO NPUMEHATH B CITydae 3acChillky TPYO B mporanax.

Jns sachinkd Tpy® B mporajiax MOXHO HCHOJIb30BaTh
6ynbpmo3epsl Tuna b-170, nepemewmias UMH IPYHT, COELHATbHO
JOCTaBJICHHBIH JUIL 5TOM LIETN H YJIOKECHHBIH C 06eHX CTOpOH TPYObt
Ha HaCBIITH.

OTCHINKY IpyHTa CJIOSMH BO BCEX CITy4asX HeoOX0AMMO HauHHaTh
OT TPYOBI 1O Beeii ee [UIMHE.

5.2.18. 3acemarps TpyOBl HEOOXOAMMO MOCHOWHHO, CTPOrO
co0JIr0ast MOCAENOBATENBHOCTD:

- TPYHT HYJNEBOro cjiof YKJIaJBIBalOT OMHOBPEMEHHO C 00enx

CTOPOH TPYOBI M pa3paBHUBAIOT OyIIbI03€pOM;

- mocie YNJIOTHEHHs CJIOS TPYHTa C OXHOH CTOPOHHI TPYOHI
NPOU3BOLAT OTCHIIIKY BTOPOro CJIOs, a C APYroif CTOPOHBI —
YIUIOTHEHHe IPYHTa,

- B TAKOM K€ MOPSAKE OCYILECTBIISIOTCS OTCHINKA H YIUIOTHEHHE
BCEX MOCIIEAYIONIMX CIOEB J0 BepXa TPyOBI.

VYnnotrHeHue KOXROTO C10A TPYHTA, €CITH OHO MPOM3BONUTCS IPH
IBIKEHHU MaIlliH BAONE TPYOBI, CIeyeT HauMHATh C YHAJeHHBIX OT
Hee yJacTKOB U ¢ KOKABIM MOCHENYIOUIMM IPOXONOoM IPHOIKATECH K
CTeHKaM TpyObl. YIIIOTHEHHE IPyHT2 HENOCPENCTBEHHO Yy TPYObI
JOITyCKaeTCs TONBKO TOTA, KOTAA C HPOTHBOIOJIOXKHOM €€ CTOPOHBI yXKe
OTCHINaH CJI0H rPyHTa 9TOTO e FOPH3OHTA [0 BCeH AIHHE TPYOHI.

TocnenoBaTensHOCTb OTCHITKH CI0EB, UX TONIIMHA M JOITYCTHMOE
npubnmienne k Tpybe pabo4HX OpPraHOB YIUTOTHAIOLIMX MAIUIHH
DOJDKHBI OBITH YKa3aHb! B IPOEKTE NPOM3BOACTBA PaboT.

5.2.19. VYmioTHeHUe TpyHTa KaTKaMH Lenecoobpa3Ho
MIPOM3BOAUTD BAOJL TPYObI 1O KONbLEeBOH cxeme. IIpubimmkeHne KaTkoB
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K TpyGe noryckaetcs Ha paccrosiHue He 6nmke 0,3 M. I'pyHT y cTenok
TPYOBI MPH JaHHOM TEXHOJIOTHH HEOGXOAUMO YIIOTHATE BUOPOTLIMTAMM
W TpaMOOBKaMH.

5.2.20. YiloTHeHHe TPYHTa B Ma3yXaX MHOrOOYKOBBHIX TPYO
PEKOMEHAYeTCs MPOU3BOAUTh BUOpomMTaMu Tura AT-12, AV-900 unu
TpamboBkamu AVS 70, ADS 70/DS 68 ¢ obs3arensHbIM COOMIONEHHEM
MOCJIEAOBATENIEHOCTH OTCHINKM cJIoeB. TONMIUHA ClOs B Ma3yxe He
JomkHa npessinars 0,15 M. J[7ig 3achbinky nasyX rPYHTOM MOXHO
HCIIOIB30BaTh YHUBEPCANBHBIE 3KCKABAaTOPHI-UIAHUPOBIIUKA THIIA
EW-25M1.010.

5.2.21. B 3uMHHX YCNOBHAX TpYOBI CNIEYeT 3aCHIIaTh TOIBKO
TanbIMU (CYXUMH HECMep3HMIUMHUCS) TpyHTaMmu. JlomycTiHMOoe BpeMs
pabodero LuKJIa OT MOMEHTa pa3pabOTKH IPYHTa JIO OKOHYAHHUS ero
YIWIOTHEHHS HE AOKHO NMpEBEHILIaTh BPEMEHH, B TeUeHHE KOTOPOro
IPYHT COXpaHSET CIOCOGHOCTH K YIUIOTHEHHIO.

5.2.22. 1Ipoe3n Hap TpyOamMu CTPOMTENbHBIX MAIMH C Harpy3koit
Ha och Ao 10 Tc momyckaeTcs mpH TOMIIHHE CJIIOA Haj BEPXOM
KOHCTpyKuuu He meHee 0,5 M (B IUTOTHOM Tesie), ¢ Harpy3koi Ha OCh
11-20 Tc — npu TonuHe citos He MeHee 0,8 M 1 ¢ HAarpy3Koit Ha och 21-
50 Tc — npu TonmmHe ciaos He MeHee 1 M. Ecnm npoexrom
IpeyCMOTpeHa MEeHbLIAas TOIHHA 3aChITKH, TO [UTA MPOITYCKa MALTHE
Yepe3 cOOpyXeHHe B MECTE HX ITpoe3ia TpebyeTcs JOChINaTh IPYHT 10
yKa3aHHOMH TOJIIHHEIL.

5.2.23. YerpoHCcTBO IpYHTOBBIX 000MM M 3aCHINKA TPYO HOMKHBI
NPOM3BOUTHCA IO KOHTPOJIEM IIpopaba Ml CTPOHTENHHOrO MacTepa
noZipaseJieHus, coopyxaromero Tpybsl, u obopmarscs akroM. Ilpu
OTCHINKE M YIUIOTHEHHHU TPYHTa IPYHTOBBIX 00OHM ciieqyeT BecTd
KOHTPOJIb 32 MOMepeyHsIMU AepopMauusIMu TpyO, comocTaniss
pesyNbTaThl KOHTPOJS C 3aMepaMH, NPOU3BeIeHHBIMU 10 HaJaia
3achINKH TPYOsl. K MOMEHTY YIUIOTHEHHMS CJI0A IPYHTAa Ha YPOBHE Bepxa
YMEHBIIEHHEe rOPH3OHTANBHOrO AUAMETPA He JJOJDKHO NpeBbiuath 3%
€ro HOMHHAIBHOTO JIMaMeTpa.

5.3. OcoGennocTu KOHTPOJISH KAYECTBA NPON3BOACTBA paboT

5.3.1. KoHTpone 3a Npou3BOACTBOM paboT NOJDKEH OCYLIecT-
BJIATHCA HA BCEX CTAZUAX TEXHONOTHYECKOrO MpoLecea.
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5.3.2. Koutponp KadecTBa W NpHeMKa paboT moJDKHBI obecrre-
YyuBaTh:

- BBICOKO€E KAY€CTBO BBIOMHACMBIX pabOT U IONHOE COOTBETCTBHE

HX YTBEP)KACHHOMY MPOEKTY H NEHCTBYIOIIUM HOPMATHBHBIM
JIOKyMEHTaM;

- COOTBETCTBHE KayecTBa MaTepHaloB U KOHCTPYKLMi
TpeOOBaHHIM YTBEPXKICHHOIO MPOEKTa U FOCYNapCTBEHHBIX
CTaHIapTOB;

- CBOEBPEMEHHOE OCYIIECTBIIEHHE MPOMEXKYTOUHOH NPHEeMKH
BBIIONHEHHBIX paboT u npasunsHoe odopmieHue
COOTBETCTBYIOLIEH NPOU3BOJACTBEHHO-TEXHUYECKOH
JIOKyMEHTaLIUH.

Ho npuemxy CKpHITHIX pabOT M OTBETCTBEHHBIX KOHCTPYKLIMHA
3ampeniaeTcs NPOBOIUTH NOCTeAYIOMuUe paboThl (HaIpuMep, yCTaHOBKY
TpyOBl Ha HEHNPHHATYIO TPYHTOBYIO TNOLYIIKY HJIM 3achiIKy TPYOHI ¢
HENPUHATHIM JOTIONHUTEIbHBIM 3alIUTHBIM ITOKPHITHEM).

5.3.3. KoHTpOJb IIIOTHOCTH IPYHTA €CTECTBEHHOIO OCHOBaHHH,
a TaKkKe KOHTPOJb IUIOTHOCTH TPYHTOBOM TOAYLIKH, YKJIAABIBAEMON
B3aMeH cJ1aboro rpyHTa OCHOBaHHS, OCYIIECTBIAETCS O OCH TPAcChl
gepes kaxaple 0,5 M BeicoTH! noxyiiku. Konudectso mpo6 ZOMWKHO GBITh
He MeHee [IBYX B KaKAOH TOUKe.

IInoTHOCTH MecuyaHbIX FPYHTOB KOHTPONHpPYyeTcs npubopom
KoBanesa, a meGeHNCTO-TANICUHUKOBBIX H JPECBAHO-I'PAaBUHHBIX —
MeToJOM NyHOK. Ilo OKOHYaHHH TOATOTOBKH OCHOBaHHUS TPYOBI
COCTABJIAIOT aKT IO CTaHAApTHOH PopMe Ha CKpHITHIE pabOTh.

Pe3ynbTrarhl KOHTPOINS 3aHOCATCA B aKT Ha CKPBITHIE pabOTBI.

5.3.4. Tlepen HauanoMm paboT MO MOHTaXY CleAyeT NPOBEPUTH
HaJIMYMe MapKUPOBKH, OTOPaKOBaTh JIEMEHTHI, BHIIPABHTH OTHYTHIE
MecTa JiepeBIHHBIM MOJIOTKOM H 00€CNEYHTh KOMIUIEKTHOCTD 3JIEMEHTOB
H Kpemnexa.

Ilpn oTOpakoBke 3I€MEHTOB M Kpemnexa clieAyeT IpoBepATh
Ka4yecTBO 3alHTHOTO TMOKPHITUS, MapKHPOBKY O5JE€MEHTOB,
reoMeTpHYECKHE pa3Mepsl HIEMEHTOB H Kperexa.

Ha xaxnom rodpupoBaHHOM JIMCTE Ha BHYTPEHHe# ero
TIOBEPXHOCTH y BTOPOTO psifia OTBEPCTHI AN MPOJOIBHOIO CThIKA Ha
[IEPBOM BBINYKIOM rodpe HOMKHBI OBbITH YKa3aHbl MapKH CTallH,
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anemenTa W kielimo OTK 3aBoma u uHcnexropa no kadectsy. Mapka
3JleMeHTa YCIIOBHO 0003Ha4YaeT AvaMeTp TpyOsl u TomuuHy Jimcta. Ha
KaXAOM NakeTe roppHpoBaHHBIX IEMEHTOR NOMKHA OBITH Oupka ¢
YKa3aHHEM MAapKH JJIEMEHTa, MapkH CTalH, TOJIIUHBI JIEMEHTa,
JrameTpa TpyOst, 3aBOJa-U3TOTOBUTENS M IO/l BHIILYCKA.

IToBepXHOCTE IMHKOBOTO 3aIIIUTHOTO MOKPBITHSA TPYO HE AOIDKHA
UMETh BUAMMBIX TPEIHH, 3a00HH, HAIUILIBOB HA CTBIKYEMBIX
MOBEPXHOCTAX U MECT, HE NMOKPHITHIX LHHHKOM. Mcmonbs3oBaHue
9JIEMEHTOB ¢ yKa3aHHBIMH HAedexTaMu He Jomyckaercs. JedekTsl
3aIIUTHOTO ITOKPHITHS YCTPAHAIOTCS 3aBOJOM-H3IOTOBUTENEM.

KauecTBO NOMONHHUTENBHOrO 3aIMUTHOTO MOJHMEPHOTO
MOKPHITHS, KOTOPO€ HAHOCHTCSA B 3aBOJCKHUX YCJIOBHUAX, MOJDKHO
OTBeYaTh TPeOOBAHUAM MPOEKTA.

5.3.5. Ilepen HauaoM MOHTaXka TPYOBI JOMKHBI OBITH BBHINOJ-
HEHbI KOHTPOJIbHAas cOOpKka M BCe MOArOTOBHTENBHBIE pabOTHI.

Eciu Ha MecTe CTPOHTENICTBA TPYOBI PAAOM C IIOATOTOBICHHBIM
OCHOBAaHHEM OTCYTCTBYET POBHas IUIOWIaAKa, TO JUis1 cOOpkH TpyOBI
clielyeT IOATOTABIHUBATh HOAMOCTH, PACIIONArasi HX BOJIM3H NPOCKTHOH
ocu TpyObl. B X0olie MOHTaxKa 1 IIOCIIe ero 3aBEpIICHHS OCYIIIECTBIACTCA
reofe3uUEeCKU KOHTPOIb.

5.3.6. TIpuemxa CMOHTHUPOBaHHOM TPYOBI Mepel YCTPOHCTBOM
IPYHTOROM 000HMBI OMKHA OBITH 0 OPMIIEHA aKTOM.

5.3.7. Tlpu BrITONHEHUH paboT MO 3aIHTe OT KOPPO3HH METAILIO-
KOHCTPYKIM#i IO/BKHBI KOHTPOIMPOBATHCS:

- TEMIIEPATYpa OKPYKAIOIIEro BO3AYXa;

- OTHOCHTEJIbHAS BIAXHOCTD BO31YXa;

- 00€3)KUPEHHOCTh M YHCTOTA CHKATOTO BO3YXa, MPHUMEHSIEMOr0O

B TIpoIecce MPOU3BOLICTBA paborT;
- CTeneHb OYHUCTKH IOBEPXHOCTH Nepe] HaHEeCEHHEM
JIaKOKPACOYHBIX MaTepHaJIOB;

- TapaHTUIHBIA CPOK MX IIPUTOLHOCTH;

- BpeMs TEXHOJOTHYECKOH BBIAEPKKH HAHOCHMBIX CJIOEB

3aIMTHOTO IOKPHITHS H BPEMSI BbIAEPIKKH ITOJHOTO TOKPBITHS.

KoHTponb BbICBIXaHHS TaKOKPACOYHBIX TOKPEITHI Clieayer
ocymectsaaTe no FOCT 19007-73*.
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5.3.8. KonTpone KauecTBa J1aKOKPaCOYHOTO NOKPBITHS JODKEH
NPOM3BOAMTHCA 10 BHEIIHEMY BUAY, TONIIMWHE U afAre3nH.

5.3.9. KoHTposp BHEIIHErO BHAA MOKPHITHS OCYIIIECTBIISAETCS
cormacHo ['OCT 9.407-84* «IlokpbiTHs JlakOKpacodHble. MeTomsl
OLCHKH BHEIIHETO BUAAY.

ITokpeiTHE HE AOJKHO HMEThH MPOIYCKOB, TPEILHH, CKOJIOB,
ny3sIped, KpaTepoB, MOPIIMH U APYIHX Ae¢eKTOB, BIUSIOINX Ha
3alUTHBIE CBOKMCTBA.

5.3.10. KoHTpOonk TOMIIHHEB NOKPHITHS OCYIIECTBIAETCS C
MIOMOLUBIO TONIHHOMEPOB IEKTPOMAar HATHOTO THIIA.

TomuuHa NOKPBITHA Ha 3NEMEHTE OlpenenseTcs Kak CpemHss
apu¢MeTHYECKas BENMYMHA M3 KOJHYECTBA 3aMEPOB, IPUHATOTO VIS
JaHHOH koHCcTpyKuuH. KonuuecTBo Touek ompenensercs B pasHbIX
MecTax B 3aBUCHMOCTH OT JUIMHBI 27IEMEHTa: TIpH JJIMHE 3lIEMEHTa 110
5 M- 5 Touek, NpH AJIMHE 3lIeMeHTa cBbie 5 M — 11 Todek.

OnpepesieHue TONIIMHBI TOKPBITHS B KaXIoH TOYKe
MPOM3BOAMTCS 110 5 KOHTPOJIBHBIM 3aMepaM TONIUHMHBI B paqHyce 5 MM,
TIPY 5TOM MaKCHMAJBHOE ¥ MUHMMAIBHOE 3HAYCHHUS HE YUUTHIBAIOTCA.
TonmyHa NOKPHITHS B KaXXIOH TOUKe oIlpenensercs Kak CpPemHss
apudMeTHYeCKas BEIMUMHA W3 TPeX OCTaBIIMXCS MOKa3aHMIA.

5.3.11. KoHTposib aAre3ud NOKPHITHSA JOIKEH OCYIIECTBIATHCA
10 METOLY pemeTyaToro Hajgpesa B cootBeTcTBHH ¢ TOCT 15140-78*.
Anre3us NOKPHITHA JOJDKHA OBITH He Gosee 2 6aIIIoB.

HcnbiTaHue Ha aAresuio ciefyeT MPOHU3BOJHUTb METOAOM
napanjelbHBIX HaApe30B 110 B3aUMHO-NEPNEHAUKYIISIPHBIM
HanpasieHHsM. Hanpe3oB KO/DKHO OBITh HE MEHee WeCTH THHOM He
MeHee 20 MM.

Hanpe3ss! genaroT Ha paccTosHud | MM ApYyr OT Apyra Ha
MOKPBITHAX TOJIIMHOM 70 60 MKM, Ha PACCTOSHUAX 2 MM ITPH TOJIIHHE
nokpbITHA oT 60 o 120 MKM U paccTOSHMH 3 MM Ha TOKPBITHAX
TONMHOM 6omee 120 MkM.

[Ipn mpope3aHuu ciaos N0 MeTajla MOXET HabmronaTecs
HE3HaYMTENbHOE OTCJIaUBAHHE MOKPBITHA B BHIE MEJIKHX vYellyek B
MecTax nepeceveHus JHHUH pewmerkd. HapylneHue Homyckaercs He
bonee yeM Ha 5% pelerky.
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Ha ydyacTkax mpoBepku aJre3ud MOKPHITHE NOIKHO OBITh
BOCCTZHOBJIEHO TIO IIPHHATOM CXeMe OKpaIlMBaHHI.

5.3.12. YerpoitcTBO rpyHTOBO# 060#MBI BeAETCA O HOCTOSHHBIM
reoIe3UYECKHM KOHTPOJIEM.

5.3.13. KoHTpoiIb IIIOTHOCTH IPYHTA ClIeyeT OCYIIECTBIATh Ha
TPOTSHKEHHM BCETO Tpoliecca YCTPoHCTBa 000HMBI U 3aCHINKH TPYObI
nyTeM or6opa npob. ILioTHOCTE poBepsieTcs Ha ropusonTax 0,25, 0,5
u 0,75 BeIcOTHI ¢ 0beux cTopoH Tpy6sl Ha paccrosHuu 0,1 u 1 M ot
GOKOBBIX CTEHOK B CpeliHelf [0 ee JUIMHE YaCTH M Ha OIHOM TpeTH ee
IUTMHBI OT OT0s10BKOB. KonmdecTBo npo6 J0JDKHO OBITH HE MEHee ABYX
B Ka)KIOM TOYKE.

PesynbraTsl KOHTPOJISA 3aHOCATCS B aKT HA CKPBIThIE paboTEL.

5.3.14. OueHky kayecTBa BBINONHEHHS paboT IO YCTPOHCTBY
JIOTKA CJIelyeT NPOM3BOAUTH BHEIIHMM OCMOTPOM (IPOBEpKOii
OTCYTCTBHS TpeUIHH, 6yrpoB, BIAaIMH, pacClOCHHH) H KOHTPOJIEeM
FeOMETPHYECKUX Pa3MepoB.

Ilo oxoHyaHuH paboT cocTaBIsAeTCA aKT HPUEMKH JIOTKa B TPYOe.

5.3.15. VkperieHne pycil U OTKOCOB HACHINM CIEAYeT IPOU3-
BOJMTH B COOTBETCTBHH C IIPOEKTaMH ¥ HOPMaMH I10 H3TOTOBJIEHHIO U
HOCTpO#iKe JXene300eTOHHBIX BOXOIPOITYCKHBIX TPYO.

Ilocne 3aBepiueHUs 3THX paboT ciiexyeT NPOU3BOAUTE IIPUEMKY
TpyOHI B LIeJIOM ¢ 0popMIteHHEM aKTa.

5.3.16. Ilpu nprueMke HOCTPOEHHOTO COOPYKEHHS IOJDKHA OBITh
nperbsBIIeHa CIIEAYIOLas JOKyMEHTALHS: YepTe)kKH TPpYObl, Ha KOTOpbIe
HaHeCEHbI CONIaCOBAHHbIE MI3MEHEHHS; aKTHl OCBHIETEIECTBOBAHMS U
aKThl TIPOMEXYTOYHOH NPHEMKH OTBETCTBEHHBIX KOHCTPYKILHMH H
CKpPBITHIX paboT (yCTpOHCTBO OCHOBaHMiA, MOHTaX KOHCTPYKLHI,
YCTpOMCTBO HOMOJHHUTENBHOTO 3aIMUTHOTO MOKPHITHA M JIOTKOB,
rpyHTOBas 06ChINKa TpyO); aKT OCBHAETENBCTBOBAHHUS TPYObI B LEJIOM;
nacnopt (cepTuduKkar) Ha MOCTABIEHHBIE CTPOUTENIBHBIE CTaJbHBIE
KOHCTPYKLIMH; macnopt (cepTudukar) Ha MocTaBieHHble 00beMHBIC
peLIeTKH U FEOTEKCTUIIB JUISE apMOTPYHTOBOM 000MMBI; JOKYMEHTHI O
CONIaCOBAaHMH [TOIYIIEHHBIX MPU CTPOUTENILCTBE OTCTYIUICHH# OT
MIPOEKTA; CBOJHAs BEAOMOCTh YKA3aHHbIX JOKYMEHTOB.
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6. OCOBEHHOCTH SKCIIJIYATAIITUN

Boprby ¢ Hanensmu B mpoliecce 3KCIUTyaTaluy CJeAyeT BECTH
IyTeM NPeNOTRPALIEHHS 3allOMHEHHS TPYOb! JIBAOM UM €r0 YaaaeHusa
pasnuuusiMu criocobamu. [[ns mpenoTBpainedys nonagaHus abaa
BHYTpPE TPYOBI €€ OTBEpCTHE B OCEHHE-3UMHHMN IMEPUOJ CIELyeT
NepeKphIBaTh BpeMEHHBIMU OTPOXKACHHAMH, OOBIYHO B BU/E LIUTOB U3
OBIBIIMX B YIOTpeOICHHUH IHIAT, JOCOK U T.IL

Jlen nepen coopyeHHEM YAANSIOT B3PLIBHBIM CIIOCOOOM C
TIOMOIL[BIO CTPOUTENBHBIX MEXaHH3MOB, OYJIbH03€pOB U APYTHX MAIlMH
WM BpPYYHYIO. B mocnenHeM cilyyae 0OBIYHO OrpaHHYMBAIOTCA
YCTPOMCTBOM BO JIbAY KaHaB Ha MOAXOMAX K TPyOaM M YaCTUYHBIM
ynaneHueMm nsina BHYTpH Tpy6. Takumu MeponpuUATHAMH B
NpeIBECEHHMI EpUO 0DECIIeYMBaAIOT MPOMYCK BECEHHUX MABOAKOB.
BHyTpH Tpy0 18D OTTamMBalOT IIapOM, HallpUMep, C MOMOLIBIO
SJIEKTPOINOAOrpeBa MWIH APYTHX HCTOYHHUKOB Termna. B HeKoTophix
CIIyJasxX IS 3TOi 1esiu TpyOsI 060pYIyIOT CHCTEMOI TAPOTIPOBOAHEBIX
TpyO, KOTOpYIO B HEOOXOAUMBIA MOMEHT MOAKIIOYAIOT K UCTOYHHKY
napa.
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IPUH/TO/KEHHE 1
CBEAEHHS O PU3UUYECKUX XAPAKTEPUCTHKAX U ITPOPUJIISAX
TO®PUPOBAHHLIX IMCTOB
Tabmuma I1.1.1

Mexannueckue CBOHCTBA U XHMUYECKHI COCTAB cTaJjiel

Mapxa TIpenen TIpenesn Vanu- TlokpoiTue
cTamm TEKy- npo4- Henue, %, [[HHKOM
YeCcTH, HOCTH, NOTIEpeK, (B MHX-
H/mm?, H/mm? HE MeHee pOHax) Xumuyeckuii cocras B %
HE
MCHES
C Si Mn P S
15 80 0,12-0,2 0,12-0,25 0,4-0,65 £0,035 | <0,035
(Poccus) 240 400 23
09211 80 <0,12 0,17-0,37 1,4-1,8 <0,035 | <0,04
(Poccns) 310 450 22
S235JRG2 235 340 - 470 24 85 0,12 0,03 0.8 0,03 0,025
SAEJ403 | 230 360 30 60-90 0,03-0,09 <0,020 0,17-0,40 | <0,020 | <0,020
HSLA 300 380 25 90 <0,030 0,30-0,40 | 50,020 | <0,020
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Tabnuua I1.1.2

Dduznyeckne XapaKTepUCTHKH MHOIOJIHCTOBBIX CeRnui

[Monepey- | Tonmu- Ino- Momenr Cratuue- | Pammyc
Hbl€ pa3- | Ha JHuC- mazs UHEPIUH, ckuit Mo- UHep-
MepBI Ta, omne- MM'/MM | MenT mmep- | uwm,
rohpupo- MM peu- 1y, MM
BaHHOTO HOTO MM /MM
npodus, CeYeHmsl,
MM MM /cM
3,0 3,77 1176,6 44,4 17,7
4,0 5,04 1581,9 58,6 17,7
5,0 6,30 1995,2 72,6 17,8
150 x 50 6,0 7,57 2,417,5 86,3 17,9
7,0 8,85 2849,7 100,0 17,9
3,0 3,52 1057,25 39,42 17,33
4,0 4,83 1457,56 53,30 17,37
152 x 51 5,0 6,15 1867,16 66,98 17,42
6,0 7,46 2278,31 80,22 17,48
7,0 8,71 2675,11 92,56 17,52
35 4,78 11710,74 152,72
48 6,54 16038,98 207,54
380 x 40 5,5 7,63 18743,25 241,38
6,3 8,72 21445,89 274,87
7,1 9,81 24164,64 308,24
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IIpodnan roppupoBanHbIX IHCTOB
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Puc. I1.1.1. pogpuns zoppuposannozo nucma:
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3
I
I3
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c
e
5
S
3
;.

T=10numHa

152 4 MM (2N9HA BONHBY

Puc. I1.1.2. Ilpoghuns zoghpuposannozo nucma:
monwuna nucma 3,0-7 mm; yenot uzzuba zoppa 44,53°-46,08°%
npamasn ecmaeka 43,24-47,88 mm

Puc. I1.1.3. IIpogpuns zoghpuposannozo nucma:
monwuna nucma 2,75-7,0 mm
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Specified

dhckness §
T
' i
i 140 mim
| |
{ _ Y
[at—— 190 min1 —— |- 190 Tim —— it~ 190 mmﬁ»L— 190 mymy ——
[P EUNNPURS, T 1) P17t (RESSUNUSSIIE % B SE———— ~~380 mm ————

~g————— P - Pitch

Puc. I1.1.4. Hpoghuns zoghpuposannozo nucma:

monmuna aucma 3,5-7,1 mm; yenst uzzuba zoghpa 49,75°-50,43°%
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IIPH/IOKEHHE 2

KPENEXHBIE M3AEJINA )11 CBOPKH
METAJLNTMYECKHX T'O®PUPOBAHHBIX TPYB

Boatel [is NPOAOILHBIX W HONEPEYHBIX CTHIKOB HOKHBI OBITH
Kitacca npoyHocTy 4.6 1 wiacca 5.6 contacHo TpebopanmsiM CHul T 1-23-81 .
Jits Tpy6, nmpuMeHseMBIX B palioHax ¢ pacyeTHOH MMHHUMaJbHOM
TEMIEPaTypoil HapY>KHOro Bo3Ayxa Hibke MuHyc 40°C, 6onTsi cnepyer
Ha3Hayarth Kjacca npoyHoctu 8.8.

Pasmepst 60irroe npuxuMaroTcs o FOCT 7798-70*, pazmepst
raek — mo FOCT 5915-70*,

Pe3p6a 601TOB M rack MeTpHYECKas ¢ KPYITHBIM HIAroM COrNIacHO
T'OCT 24705-81.

Jlnuxa Gontoe moykHa OBITH HE MeHee 35 MM M Ha3HA4aThCst
MCXOMS U3 KOJIMYECTBA M TOJNIIHMHBI COSAMHSAEMBIX TOGpHPOBAHHBIX
JIMCTOB. a)

JnuHa y4actka 6e3

Hape3KH (y ToJI0BKH 6onTa) Iy

JIOJDKHA OBITH MEHbIIE CyM-_ _«7 _ _ _ __ _li. 2

MapHOH TOJIMHBI ABYX <

CTBIKYEMBIX JIEMEHTOB H ]

waif6 Ha 2-3 Mm. Puc. I1.2.1. Iaii6s: ona 6onmos
Ibm OOJITOB CTBIKO- (pa3mepu e.uwmwuempax):

a — HOCKOBOZHYIbLE;
. 6 — nnockogvinyxisLe;
NPUMEHATh WAKOBl CTie-  d— duamemp omeepcmus 6 wiaiie
HHATBHOMN (POPMBI — KBaJl- (coenacto I'OCT 11371-68%);

B — paszmep keadpammnoil waiibsi,
RPUHUMAEMbLI PAGHBIM HADYHCHOMY
KBaJpaTHBIC INIOCKOBOTHY-  Quamempy cman0apmuoi Kpyaioi
thie (puc. I1.2.1) ¢ nu- waiibol (coznacho

I'OCT 11371-78%;
0, — ne menee 3; 5, — He menee 2

BBIX COEOVHEHUN clienyetr

PaTHBIC TUTIOCKOBBIITYKJIBIC,

JUHAPUYECKHUMH OIOp-
HBIMH TMOBECPXHOCTAMHU,

53



pajryca KpHBH3IHEL, ObecIeynBaro-
ILEro TIOTHOE NprieraHue maiib k
TIOBEPXHOCTSIM BNAAMH M rpebHei
BOJIH CTHIKYEMBIX rOppUPOBAHHBIX
JIUCTOB.

IIpu chepuyeckux OMOPHBIX
IUIOCKOCTAX OONTOB M raek maiobt
HE IPUMEHSIOTCS.

Bontel, raiiku 1 IaiGbI JOIHKHBI
HMETHh aHTHKOPPO3UOHHOE 3alLUT-
Hoe mokpertue (80 MkM) U3 IUHKA
113 mo I'OCT 3640-75.

BoaTel ¥ raiikn 3apy6exxnbix
¢$pupm, nonyckaeMsbie Kk
NpHMeHEeHHI0

Jl1s c60pKH MHOTOJTMCTOBBIX
ropHpOBaHHBIX CEKLHH HCIONb-
3yIOTCS TraJIbBAHH3HPOBAHHBIE
6onTsl AUaMeTpoM 19 MM, H3rOTOB-
JIEHHBIe M3 CTaJM, HOJIBEPIKEHHOH
crieuaNsHO TeMnepaTypHOH
00paboTke B COOTBETCTBHH CO
cneudukanuein A 449 (Amepu-
kaHckue Cranpaprthl mo HMcmsi-
TaHuo Marepuanos, puc. I1.2.2).
HuxHAS MOBEPXHOCTH TFOJOBKH
6onTa pABHOMEPHO 3aKpyIJIEHa U He
TpebyeT crnenuanbHON MOArOHKH.
Bce raiiku ycranapimmBaroTcs Jiu6o
U3HYTPH, nubo CHapyXH
KOHCTPYKIMH, 33 HCKJIIOUEHUEM
ciydaeB, Kkorxa cOGOpOYHBIMH
4yepreXkaMy IPEeIHCaHO UHaYe.
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BOSITH U TARKNH.

Aruna* Ueer Bec
(mm) (xr/100)
32 1anba 14.6
38 aeneHbii 15.0
44 KpacHsIit 16.4
51 yepHbin 17.5
78 ranbs. 215
raitkm ranss. 88

Tun M20, SB 8.8

R38

15-50
131,310,5

I—-Lcngth——|

)
RINARAARAMA

Atk
)

Puc.Il.2.2. Bonms! u 2aiiku
3apybexcnsix Qupm



HIPUHIIOKEHHUE 3

METOJIMYECKHE PEKOMEHIALINY 11O
T'HIPABJIMYECKHAM PACYETAM METAJUIMYECKHX
I'O®PUPOBAHHEIX BOIOIPOIIY CKHEIX TPYE
BOJILIIOrO JUAMETPA

I1.3.1. O0mue mosroxenust

Mertannuyeckue rodpupoBanubie Tpy6el — rubkue
6ecdyHIamMeHTHBIE KOHCTPYKLMH, paboTalorye BO B3aUMOEHCTBHM C
TPYHTOM 110 CHCTEME «TpYHT-TpyOa». B Hameii cTpane mpuHATH B
HacTosIee BpeMs CIeAyIoI[He THUNOBHE pasMephl rodpos:
130 x 32 MM, 150 x 50 MM, a B 3apyOexKHOU NpaKkTHKEe IPHMEHIIOTCS
criemyromue pasMepek: 67,77 x 12,7; 100 x 22; 152,4 x 50,8; 200 x 55 u
400 x 150 MM (muHa | BBICOTA rodpa).

TodpuporanHble TPyOGBI OTIMYAIOTCA OT TEXHUYECKH INAJKHX
CYILECTBEHHO OONBIIeH IepOXOBATOCTHIO, YTO CBA3AHO C HAIMYHMEM Ha
BHYTpeHHe# noBepXHocTH rodpos. CpenHee 3HaueHune ko3 puIMeHTa
mepoxosaroctd n = 0,025-0,03, a npu Hanmmguu rodpos GoabmMX
pasmepos (6onee 152,4 x 50,8 MM) MM HaHOCOB B JIOTKOBOH 4acTH
Tpy6h! K03 dHIHEeHT WepoxoBaToCcTH MOXeT focturars 0,04.

Hanuune mnOBBIIEHHOH IIEpPOXOBATOCTH HPHBOAUT X
CYLIECTBEHHO OOIBIIMM KPUTHYECKHM YKIIOHaM ro(hpUpOBaHHbBIX TPYO
[I0 CPaBHEHHMIO C TEXHMYECKH ITaJAKHMH, 3HaUEHHE KOTOPHIX B
rodppupoBaHHbeIX Tpy6ax mocturaetr 0,02-0,03. ITostomy mis
[IPEAOTBPALIEHHS CHIDKEHHS! BOXONPONYCKHOM CIIOCOOHOCTH YKIIOHBI
rodpupoBaHHbIX TPY6 mOIDKHBEI OBITH 60nee 0,02-0,03 u, B kpaiitHem
ciyyae, He MeHblue 0,01, To ecTh He06XOMMMO Ha3Ha4aTh YIJIOH TPYOBI
PaBHEIM WM Goiee KpUTHYECKOTO YKIToHa (i > i ). Ipu yxiione Tpyont
MeHee 0,01 HeOOXOAMMO YYHUTHIBATh CHH)KEHHE NMPOMYCKHOH
CIIOCOGHOCTH BOXONPOITYCKHOTO COOPY>KEHHSL.
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IL.3.2. Pexxumel npoTeKanus

BaxxHeHnMH (aKkTOpaMH, ONMpPeNeSIOMMUMH IPOIYCKHYIO
CrIOCOGHOCTB BOIONPOIYCKHBIX TPYO, ABISIOTCS PEXUMBI IPOTEKAHMSA
BOJIBI B HHX M XapaKkTep CONPSDKEHHSI UX C HOAXOXHBIMH yCTPOMCTBAMM.

B paiioHax BedHOH Mep3NOTH H Hajeneobpa3oBaHUA HE
JOMYCKAIOTCS MOJNYHANOPHBIH W HANOPHBIH pexuMbl paboThl
BOJONPOIYCKHBIX TPYO. EXUHCTBEHHBIM HONYCTHMBIM pPEXUMOM
sBisieTcs Oe3HAMOpHBLH, KOTIa BXOAHOE CEYSHHE He 3aTOIUIeHO M Ha
BCEM IMPOTHKEHHUH TPYOBI TOTOK HMeeT CBODOAHYIO IIOBEPXHOCTb.

be3HanopHslil peKUM MpPOTEKaHUS COXPAHSETCS BILUIOTH [0
3aTOIUIEHHs BXOIHOTO CEYEHHA TPYObI. 3aTOMIeHHe BXONHOTO OTBEPCTHS
TpyGBl MPOHMCXOAMT NPH 3HAYEHHsX NapameTpa pacxopa Il
npueejeHHbIX B Tabiauue I1.3.1. 3navenne Il onpenensior mo
HomorpaMmaM. IIpubumkeHHO MOXHO IIpHHUMaTh, uto H/h, = 1,1 s
BCeX TUTIOB 0ro1oBkoB (H — ry6una notoka nepes TpyGoit, h_ — BeicoTa
TpyOBl).

Tabnuma I1.3.1

®opmamo- | Gopmyna 3anonHenue | 3HayeHHe MapaMeTpa pac-
[EepeyHoOro napamerpa BXOJIHOTO xoza Tpy6 npu THIax
ceyeHus pacxona Iy . | BXOHBIX OTOJIOBKOB
Tpy6BI CeeHus —= | Be3z oro- | Pactpy6HmIii
JIOBKOB a;=20°
Kpyrnas 0 0,75 0,275 0,305
—7— |10 0,495
D* |gD
Osoupans- 0 0,75 0,350
Has D32 oD, 1,0 0,485

D3:1,13 @ coop 5

rae D— 3KBHBajeHTHBIHA AMAMETP (IKBHUBAICHTHOE OTBEPCTHE),
npenacTaBisgomui coboif qMaMerp Kpyra, paBHOTO MO MIOLIAAH
MONEePEUHOMY CEHEHHUIO COOPYKEHMS

coop”
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J1s MHOTOOYKOBBIX TPy® OKBHBaJE€HTHBIH JHAMETp
onpeaeaaeTcsa 110 CcyMMapHOH IUIolaad O4KOB.

Ilpu Ge3HAMOPHOM pexHME HEKOTOpOe YBEIMYEHHE PacXoa,
MOCTYMNAIOLIEro K Tpy0e, HE3HAYUTENBHO YBEMYHBAET IIyOMHY [TOTOKa
niepes; TpyOoii. DT0 NpeuMy1ecTBO Oe3HANOPHBIX TPYO ABILETCS OUEHD
CYUICCTBEHHBIM NPU HUX 3KCIUTyaTaluu.

Jns Merasinyeckux rohpupoBaHHLIX TPYO Gonbioro auameTpa
nipuHUMaeTcs Ge3HaOpHBIH PeXKUM NPOTEKAHHS], TO €CTh, KOTAa BXOJHOE
U CXKAaToe CeueHHe He 3aTOIUICHBI, Ha BCeM MPOTAXXEHUH TPYOb! IIOTOK
HMeeT CBOOOIHYIO TIOBEPXHOCTh M IIPOMYCKHAs CIIOCOOHOCTE 3aBUCHT
TOJIBKO OT YCJIOBUH BXOZHOTrO yJacTKa TpyOsI.

be3HamopHbIii peXkuM IpoTekaHHs B Tpybax coxpaHsercs Ho
MOJIHOTO 3aTOMJIEHHUS BXOJHOIO CEUEHHS, UTO XapaKTepH3yeTcs
yCIOBHEM

hecy
rne h  — niybuna Ha Bxoze B TpyOy;
D -~ muameTp BXOAHOTO CEUEHHMS, CUMTas IO BIaaMHaM rogpa
(HauMeHbIIHit AHAMETD).

Korna cixaroe ceueHue 3aTOIUICHO, IPOMYCKHas CIIOCOOHOCTh
TpyOBI CHIDKaeTCs. 3aTOIUIEHHE CXKAaTOr0 CEYSHHS MOXKET OBITh BHI3BaHO
BIIMSAHHEM COIPOTHBIEHHS MO JUTHHE TPYOBI OPH OTHOCHTEIHHO
GONBIION ee JIHHE ¥ MaJIOM YKJIOHE, ITOBHIIIEHHOH IIEPOX0OBAaTOCTHIO
WIH 3aTOIUICHHEM HIDKHEro 6beda.

To¢pupoBaHHbie METAIIMYECKHE BONONPOIMYCKHBIE TPYOHI
ClIeyeT NMPOEKTUPOBATH HA MPOITYCK PACYETHOTO Pacxoa TONEKO MpH
0e3HanopHOM peXXHME.

Ipu GezHarnopHOM pexxume repesi TpyOoH 1 B Ipeaiesiax BXOTHOH
yacTH TpyObl HabJIODaeTcs KpHBas cliajia OT MOATePTOi NTyOuHBI 10
ckaroro ceyeHus. Cxxaroe ceyeHHe B 3aBUCHMOCTH OT THIIa BOAHOIO
OrOJIOBKA, IONEPEUHOr0 CEYSHHS K YKJIOHA HAXOAUTCS Ha PACCTOSHUH
(1,0-2,0)H ot Bx0na B TpyOy, a [yOHHA B C)KATOM CEYeHUH KomebneTcs
B nipenenax (0,4-0,7)H.
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I1.3.3. Onpenenenne NponycKHoi cnocodbHOCTH TPYO
«JInuHHBIE» N KKOPOTKHE» TPYOBI. YueT BIusHUA HIDKHero 6beda

I1.3.3.1. B 3aBHCHMOCTH OT BJMAHHS JUIMHBI TPyOB Ha
TIPONTYCKHYIO CIIOCOOHOCTE Pa3IHYAIOT KKOPOTKUE» U «IUTMHHEIE» TPYOBI
(puc. 11.3.1). Tpy6BI, Ha IPOMYCKHYIO CIIOCOGHOCTH KOTOPBIX NpH
6e3HanoOpPHOM pEXXHMe OKa3bpiBaeT BAUSHUE MX JUIMHA, HA3bIBAIOT
«JJIMHHBIMH» B THAPABIMYECKOM OTHOUICHHH. Y KOPOTKHX» 3TO
BJIMSIHME OTCYTCTBYET, C)KAaTOE CEUCHHUE He 3aTOIUIEHO, IIOTOK COXPaHsIeT
OypHOe COCTOSHHME Ha MPOTsHKEHHE BCeil TpyObl W MpOMyCKHas
CrIoCOOHOCTh 3aBUCHT TOJIBKO OT YCJIOBHMSA BXOXHOTO YHacTKa TPYOBI.
OO6was AuHa KKOPOTKUXY» TPYO He OKa3bIBACT BIMSHUS Ha IPOITYCKHYIO
CIOCOOHOCTE TPYOBI. B «JUIHHHBIX» TPyOax MpH HAIMYHM BBICOKOM
uiepoxoBaTocTH (ro)poB) CONMPOTHBICHUE MO IIMHE BIHACT Ha
NPOITYCKHYIO CIIOCOOHOCTB.

B «anuuHON» Tpybe 3HEprHd MOTOKAa HEXOCTATOYHO KA
NpoTeKkaHUs B OypHOM COCTOSHHH, OH MEPEXOMUT B CHOKOHHOE
COCTOSIHHE, U MPOIYCKHas CrocoOHOCTh TPyOHl yMeHbIaeTca. 3TOT
Tepexo/l OCYLIECTRISETCS THAPABIMIECKIM NPBBKKOM, TTyOHHbBI [IOTOKA
B TpYOe IIpH 3TOM Pe3KO BO3PACTAIOT, CXaToe CeUeHHE 3aTallIUBASTCs U
MOKET MPOM30MTH CMeHa Ge3HANOPHOrO peXkuMa Ha TOJTYHAIIOPHEIH,
YaCTHYHO HANOPHBIH WIX HANOPHEBIH PEXHUMBI, YTO OYEHB OMACHO JUIS
HOpPMaJIbHOH paboThl TPYOHL.

I1.3.3.2. «KopoTkHMu» cyHTaOTCA TPYOHI, JUIA KOTOPBIX
cobonaercs ycnoBue

ip>i,.

11.3.3.3. Kpurnyeckuit ykioH Hauboliee pacrnpoCTpaHEHHBIX

OTBepCTHH TPYD BEIMHUCHSIOT 10 opmyJie

[D
ik pag) —]-)PPL‘L (Nrogp/0,025)° >

T iy oy A Dy COOTBETCTBEHHO KPUTHHECKHH YKJIOH M MaMeTp
Tpy0nl (D_,, = 1,5 nu 2,0 m), [28] i cM. ypaBHEHHe KPUTHYECKOTO
COCTOSIHHA.

N, 4o — PAKTHYECKHH KOO DHLHMEHT 1EPOXOBATOCTH FOPPUPOBAHHOH
TpyOBL.
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Y o e S T ey

Puc. I1.3.1. Cxema npomexanua 600bl 6 paGHRUHHOU mpybe npu
Gesnanoprom pescume: a— «KOPOMKAA»; 6 — «ONUHHAAY;
6 — «nesamonnennan» (h,, h,) u amonnens c nudicrezo 6vea (h,,).

Mpwu i, < i, ¢ HEKOTOPEIM IPUOTIMIKEHHEM (KOPOTKMMIUY MOXHO
CUHUTaTh TPYOH! NPU COOTIONEHUH KPUTEPHS OTHOCUTEIBHOM ITHHBI
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<20,

oS

rae 1. — nnuua TpyGEK;
D — nuamerp (oTBepcTue) TpyOsL.
B ciryyae, xoraa opMa HONEpeyHOro cedeHHs TPyOb! OTIMHaeTCs

/
OT Kpymioro, B ¢hopmyne é <20 mmecto muamerpa D mpunnmaem

akBUBaNEeHTHEN quamerp D, =113,/a,,,, .

11.3.3.4. TlpuBoaMMBIe H¥DKE B HACTOSIIEH INIaBe 3aBMCHUMOCTH
IUTSL OIpeIeNeHUs POITYyCKHON crocoGHOCTH Tpyb npu Ge3HanopHOM
pexuMe OTHOCATCS K KKOPOTKHUM) TpyOaM.

I1.3.3.5. INonnepryro rybuny nepex OesHaNOpHBIMH TpybaMu
ONpeJessIioT N0 TeM JXe 3aBUCHUMOCTSM, YTO M IJIS PaBHMHHBIX
TEXHHYECKH Mankux Tpy6 (tabn. I1.3.2).

I1.3.3.6. I'my6GuHbI Ha BXOAE M NORNEPTHIC IMIyOUHBI MEpER
«IUTHHHBIMIY TPYOaMu onpelendioT no GopMynaM, HOTyHEeHHBIM U3
aHaJOTHYHBIX 3aBHCHMOCTE Ui MMafgkuX TPyO, NPHBEACHHBIX B
«PykoBOICTBE 1O THAPABIMYIECKAM PACUYETaM MAJIbIX HCKYCCTBEHHBIX
COOPY)XEGHHI», C BBEJEHHEM B HUX KOPPEKTHPOBKH M ydeTa
MOBBINIEHHOH IEPOXOBATOCTH FOPPHPOBAHHBIX TPYO

2
Paton _ P ¢ 007 I g [ Fc | Peoae,
D D p “\D) n

2
+ 0,005[57— - 20)(£) Lot
D D n

H
D D
s H
rAe 5 M Ty~ COOTBETCTBEHHO OTHOCHTENbHAS rTyOHHa Ha BXOfE
¥ OTHOCHTENIbHAA NOATIEpPTasn [IyOHHA IS KKOPOTKHX» TPYO;

n = 0,015 un ,  ~ k03 (PUIUEHTH MEepOXOBATOCTH
COOTBETCTBEHHO JUISl ITAJKUX ¥ TO(PPUPOBAHHBIX TPYO.

Koadpuuuenr mepoxosaroctdt n, . Asst TpyO C MPUHATHIM B
Hawielt crpane roGpoM fpH OTCYTCTBUH B TPY6Oe MOKPHITHA (II1aAKOro
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noTka) cocrapiser oxkosio 0,03; npy HaJIMYUK JIOTKA, TOKPHIBAOIETO
1/4 - 1/3 BHyTpeHHe#l IOBEepXHOCTH TPYOHL, - 0,025.

B ofmem ciiyyae nNpHu IIagKOM JIOTKE, MOKPBHIBAIOLIEM JIFOGYIO
4acTh MTONEPEYHOro CE4eHHUS TPYOBI, KO3 QHUUMEHT IEPOXOBATOCTH

2 2
x-n +Zao¢p RL
n -
robp Z+Zzo¢p ’

rae Y, H ), — JaCTH MONEPEYHOTo CeveHHs TPYOHI, MOKPHITbIE

COOTBETCTBEHHO IVIAAKMM JIOTKOM M ropHMpOBaHHON NIOBEPXHOCTHIO;
nun . —KodGHUKCHTH WIEPOXOBATOCTH COOTBETCTBEHHO Uis

maxoroiotka (n = 0,015) n rodppuposanHoii nopepxtocty (n,,,, =0,03).

Tlpu BnuaHuM rIyOuHbE BOABI B HIDKHEM Obede TpyOBI NenaT Ha
«3aToILIEHHBIEY ¢ HIDKHETo Opeda u «He3aToreHHse» (puc. 11.3.1).

3aTomIeHHBIMH C HIJKHETO Obeda curTatoT TpyOsl, paboraroiye
B YCIOBUSX, MPH KOTOPHIX YPOBEHb HIDKHero 6mneda Biaumser Ha
NPONYCKHYIO crocoGHOCTE TpYOhl (BCHIEACTBHE 3aTOILICHHS COKATOro
CEeYeHHMs), B IPOTUBHOM CJiyyae TPyObl CUMTAIOTCS «HE3aTOILICHHBIMMIY
c HKHero Geeda.

11.3.3.7. Ilpu 3naunTensHol GbITOBOM NTyOHHE BOROTOKA
HPOUCXONUT 3aTOTIeHI e TPYD CO CTOPOHBI HIKHEro 6beda, 4To TaKoKe
CHHIKAET MX MPOITYCKHYIO CIIOCOOHOCTD.

C HeKOTOpHIM TPUOIKEHHEM MOXHO CYMTaTh, YTO KPUMTEPUH
3aTOIUIEHUA TPYO €O CTOPOHBI HMKHero 6neda, moaydeHHsle Qs
IajkuX Tpyb, COXpaHsIOTCS M S TOPpUPOBAHHBIX, T.€.
He3aTOIUICHHBIME OyXyT TpyOsI pH COOMIONEHNY YCIIOBHH

h.>125h H h .>11h,
rae h - nry6uHa B HukHeM Gbedie Ha/l HIDKHER TOUKOH AHa TPYOR! B
BBIXOIIHOM CEHeHHH;
h_—xputiueckas rmy6una s Tpy6e;
h; — BricOTa TPYOHI.
Kpurnueckyio rybusy B Kpyrnbix Tpybax onpeaensior no

rpaduky.
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Bonee touno Y4YEeT 3aTOMJICHUA NPOU3BOAHNTCA COIIaCHO
«PyKOBO,ZICTBy [0 THAPaBINYECKHM pacieTaM MaJlbIX HCKYCCTBEHHBIX

COOPY>KEHHIT.

I1.3.3.8. IToaneptyio miybuHy nepen 6Ge3HanopHbIMH Tpybamu

OIpeneNAIoT Ho hopMyIe

2/3

Q
H= méy \/E ’

rie m — ko3 bUUHMEeHT pacxona, onpeaenseMsiii no Tabn. I1.3.2 B
3aBHCHMOCTH OT THIIa BXOJJHOTO OTOJIOBKa;
B, — CPEJHAA NIMpHHA TOTOKA NMpH KPHTHYECKOH ryCuHe,

omnpexesiemas no tabn.I1.3.3.

Ta6nuna I1.3.2

Twur orojoBka Koa¢pdumuenr pacxona, m
be3 oronoBka (BepTHKab- 0,33
HBIl cpe3)
CpesaHHbIi napajuIeNbHO 0,33
OTKOCY
«Kamomon» 0,33
Pactpy6ustii 6=20° 0,365
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Ta6smma [1.3.3.

0 8 By nipu auamerpax Tpyo D, m
Ho= 57— =
D*\JoD D 3,0 5,0
0,02 0,49 1,47 2,45
0,03 0,52 1,56 2,6
0,04 0,57 1,71 2,85
0,05 0,59 1,77 2,95
0,06 0,62 1,86 3,1
0,07 0,63 1,89 3,15
0,08 0,64 1,92 3,2
0,09 0,66 1,98 3,3
0,1 0,67 2,01 3,35
0,12 0,69 2,07 3,45
0,14 0,72 2,16 3,6
0,16 0,74 2,2 3,68
0,18 0,76 2,26 3,78
0,2 0,77 2,31 3,85
0,25 0,79 2,37 3,95
0,3 0,81 2,43 4,05
0,35 0,82 2,46 4,1
0,4 0,83 2,49 4,15
0,45 0,84 2,5 4,18
0,5 0,84 2,52 4,2
0,55 0,84 2,52 4,2
0,6 0,84 2,52 4,2
0,65 0,84 2,52 4,2
0,7 0,83 2,49 4,15
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I1.3.3.9. B Tom ciy4ae, ecii IMMPHHA pa3jivBa MPH NOANEPTOM
pacueTHOM ypPOBHE BBICOKMX BOJ MeHee LIeCTH OTBEpPCTHH TpyOwI,
HabmonaeTcs HeCOBEPLUEHHOE CXKaTHe NMoToka. ITpu HecoRepLIEHHOM
C)XXKaTMH MOTOKAa Ha BXojie B TpyOy (LIMpHHA MO MOANIEPTOMY YPOBHIO
Beicokux oA ITYBB nepen BXonom B TpyOy MeHee LIECTH €€ OTBEPCTHIA)
k03¢ PuLMEHT pacxoia ONPeAEINIoT o popmyse

_ (0’385 - mmaEJl)a)n
MMt 3029,

rae m_. —3HadeHne koddduumenra pacxona no rabu. I1.3.2;

6
Q — mwiomanb TIONEPEYHOro CEYEHHUs NMOTOKAa B NMOABOAAIIEM

pycie;

®_— TUIOMAAk MONEPEYHOro CeYeHHs TPYOBl IO OTMETKH
HOJIEPTOro YPOBHS.

I'uppaBnudeckuii pacyeT roGpHpOBaHHBEIX METAUTHYECKHX
TpyD, paboTalomuX B paBHHHHBIX YCJIOBHSAX, MPOH3BOJUTCA B
COOTBETCTBHHU C yKa3aHHUSAMH, H3JIOKeHHBIMH B «Ilocobuu mo
THIPABIMYECKUM PacyeTaM MaJIBIX BOIOTIPOITYCKHBIX COOPYXKEHHID», CO
CIIe /LY IOLLHMH KOPPEKTHBAMHU:

- YKJIOHBI TO)PHPOBAHHBIX TPYO HOJDKHEI OBITE PABHBI MIIH
6onbIne KPUTHUECKUX, HO He MeHee i = 0,01;

- k0o puIMeHTH pacxona MpH 6e3HArOpHOM pexXUMe CleLyeT
IPUMEHATH A7 0€30TrO0JIOBOYHOTO THa BXONHOI'O OroJioBKa (c
BEPTHKAJIbHBIM CPE30M M Cpe30M NapajliensHo otkocy) m = 0,33, a aist
pacTpyOHBIX OroJIOBKOB C yIiIoM pacTpybroctu 20° —m = 0,36.

BozBbiiienue BICIIEH TOYKYM BHYTPEHHEH OBEPXHOCTH TPYOBI
B JIFOGOM MONEpeIHOM CEYEHHH HaJl HOBEPXHOCTHIO BOMBI B TPYOE NIpU
NPOIycKe PacYeTHOrO Pacxofa HOJDKHO OBITH B CBETY: B KPYDJIBIX U
cBOAYaThIX Tpybax BBICOTOH 1o 3,0 M — He MeHee j BBICOTHI TPYOHBI,
ceeie 3,0 M — He MeHee 0,75 M.

Be3HamopHbIil peXuM MPOTeKaHMs COXPaHACTCS BILIOTH A0

3aTOILTCHHUS! BXOIHOIO CeYeHHs TPyObl (Z" =1,0),
T
rae H - ry6una noroka nepen Tpy6oif;
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h, — BbIcoTa TPYOHI.

T

«KopoTkuey He3aToruIeHHbIe TPYOb!

IIpu He3HanopHOM pexxnMe Tpyba rMApaBIHYeCKH paboTaeT Kak
BOJIOCIHB C ITMPOKUM TIOPOTOM.

Pacxox Boxwl, nponyckaemMoil Ge3HamOpHONH «KOPOTKOM»
HETOATOIUIEHHOM Tpy6oii (cM. puc. I1.3.1),

Q=mBs, |/2g H*",
rae m—Kko3(bHLHUeHT pacxoaa;
B, — CPE/IHsI IIMPHHA IIOTOKA B CEYEHHH C KPUTHYECKOH NTyOHHOH
h,.

K
Wk
B~y
rae W, — Iolajs NONepevHoro CeYeH s OToKa IIpK NTy6uHe h,;

h —xpuTHdeckas rry6una notoka B Tpy6e.

ITpu 3anaHHOM THIIE BXOJZHOIO OrOJIOBKA PACHETHBIE PACXOZBI
KPYDJIBIX, SJUTMIITHYECKHX ¥ OBOMJAAIBHBIX TPYO ONpenessioT 1o
napamMeTpy pacxora.

3HaueHus napamerpa pacxona Tpyo npu 6e30romoBOYHBIX THIIAX
BXOIHOTO OTOJIOBKA CJIEYET PUHNUMATS:

- ¢ BepTHKaNIBHBIM cpe3oM — 0,415;

- ¢ cpe30oM napauensHo oTkocy — 0,46;

- U151 pacTpyGHOro OroJIoBKa ¢ yIriioM pactpyoHocTH 20°— 0,495,

«JinuHHBIEY TPYOBI

IpomyckHyIo croCOGHOCTD «UTMHHOWY TPYOBI ONpenensioT Mo
tdopmyre:

Q=mo,Bx 4/2g Hy'?,
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rae G, — ko3(Q@OULUMEHT MOATOIIEHHUS, KOTOPhIH OnpeaenseTcs
METOLOM TOCIIEIORATEIBHOTO NPUOIIKEHHS;

m — ko3 duuHeHT pacxona, YHCIOBOE 3HAYCHUE KOTOPOTO
3aBHCHUT OT reMEeTPHH BOIOCIIUBA;

B, — CPE/IHsLs IMAPHHA OTOKA B CEYEHHH C KPUTHHECKOH LTyOHHOM

h..B =7l—,

K" 7K

rae W, — miomans NOMepeHoro Ce4eH s NoToka npy ry6une h,;
h, — xpuTHYeckas rTy6uHa NOTOKA B TPYOe;
& — YCKOPEHHE CHJIBI TSKECTH;
H, — nmonHb1# ruApOAMHAMUYECKUH HAMOP.
Harop niepes kpyrisivu «UIHHHBIMKY TPYOamu H, | ipy yktoHax,
OnMU3KHX K HYITIO
% = 2—{- +0’005(;1—T - 20)(%
T T T T
rie H — Hanop aHanoru4HoH «KopoTkoi» Tpyoe;
p — BBICOTa TPYOBI;
1, — nmna Tpy6EL
Kak u3BeCcTHO, JOPOXHBIE BOAOIPOIYCKHbIE TPYObI IPOITYCKAIOT
He MIOCTOSIHHBIE PaCcXO/bl, a TABOJOK, PTHApPOrpad KoToporo Ha mogbeMe
XapaKTepU3yeTcs MOCTOTHHBIM POCTOM pacxofia 1o Q. Ilo sHaveHm0
Q, onpesensiioTcs NyGHHBI ¥ CKOPOCTh Ha BBIXOJE TO(PUPOBAHHEIX
TPy rpy GE3HANOPHOM PEXMME IPOTEKAHHA.
InyOuse! Ha Bxozie U3 ropuUpoBaHHBIX TPYO ¢ KO3 DHIMEHTOM
wepoxosarocty h = (0,025-0,03) onpenensiores no dopmyie
napaMmerpa pacxona

>,

1, =——2Q——SO,8
D*.\/gD :

IIpn mapamerpax pacxona HQSO,S rnyOuHEl Ha BXOAE M3
ro(ppUpOBaHHbIX TPYO MOXKHO Takxke OnpenessTs Mo GopMynam anis
KPYIIBIX TPYO.
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CKOpOCTH MOTOKA Ha BBIXOAE M3 TPYO v, ONpEeneNsoT 3
BBIPKEHHS

Ueux = N
wswt

e @ —IUIOMWaAb XHUBOTO CEYEHH MOTOKA Ha BBIXOJE U3 TPYOBI.
I'ryGuHBI Ha BBIXOJIE U3 PACTPYOHBIX OrONIOBKOB TPYO OMpENENStoT
U3 3aBHCHMOCTH

heux(oz) |2
h b,

8blxX

b 4/3

3

rae b — oTBepcTHe TPYOHI;
b,— WApPHHA OrONIOBKA B KOHLIE €T0.
IponyckHyo criocobHOCTH ropUpOBaHHBIX MHOTOOYKOBBIX TPYO
TIpY YCJIOBHMH MX Pa3/BIDKKH Ha BeJIuuHy He MeHee 0,25D onpenensror
KaK CYMMY OTAEIbHO paboTAaroIHX OXHOOYKOBBIX TPYO.
Pacuer MHOTOOYKOBBIX TPYD aHATIOrH4EH PacyeTy OMHOOYKOBBIX,

TpH 3TOM Pacxof Kaxao# TpyOsl npuHuUMaoT Q = .
T

e n,— KOJM4ecTBO Tpy6;

Q — pacxof B COOpY>KEHHH.

Bonee To4HO AnMHHbBIE TPYOBI, a TaKKe TPYOHI, OXATOIIEHHBIE C
HIDKHEro 6beta, paccUuTHIBAIOT MO pekomeHnawsaM Posanosa H.IL. B
KHHre «I HApaBIuIeCKHe pacyeThl BOXOIPOILYCKHEIX TPYO».

IoaronsmeHHyto TpyOy pacCUMTHIBAIOT OT HIDKHEro Obeda K
BepPXHEMY C OIIpelielieHHeM IIyOMH Ha BBIXOJIE, B C)KAaTOM CEYEHHH, Ha
BBIXOJIE U C [TOCTPOCHHEM KPHBOH CBOOONHOM MOBEPXHOCTH B TpyOe.
ITocne sToro mopbopoM onpenensercs MckoMoe 3HadeHue H.
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ITPHI/IO’KEHUE 4

AJII'OPAUTMBI BBIBOPA PATTMOHAJIBHOI'O THUIIA
BOJXOIIPOIIY CKHOI'O TPAKTA TPYE

I1.4.1. B ocHOBe ajJiropuTMa JEKHT METOAMKA pacdeTa
BOJIOTNIPOITYCKHOTO TpakTa, MpeJIoJiaralolas, 4To MpoAoIbHbIH
TIpOGHIH BCEro BOJOIPOITYCKHOIO TPAKTA M €T0 OTAENIBHBIX 3IEMEHTOB
3afiaH.

I1.4.2. OCHOBHBIE ANEMEHTHI AJITOPUTMA!

1) pacueT pa3MepoB IOAXOHBIX OBICTPOTOKOB M THAPABIMYECKUX
XapaKTepUCTHK MOTOKA B HUX, B TOM YHCJIE C YYETOM IEpeJoMOB
(M3MEHEeHHUs YKITOHOB TTOBEPXHOCTH JIHA) U adpalliy [TOTOKa,

2) pacueT conpspKeHuii OGbICTPOTOKA ¢ TPyOOH (Cy keHui);

3) pacueT DIyGHH U CKOpOCTeH Ha Bceif JulHe TpyOBI, BKIFOYast
BXOJHOM U BBIXOJHOMN Y4acCTKH, C YHETOM YCJIOBHI CONpPSDKEHMS C
OBICTPOTOKOM U a3pallvy;

4) pacueT mIyOMH W CKOPOCTEH NOTOKA HA yKpeIlUieHUH 6e3
YCTpOMCTBA racurene;

5) pacuer DIyOHH pa3MBIBa 32 YKpeILIeHHeM HIDkHero Obeda ¢
yuderoM ruaporpada maBogkxa, kKaMeHHOH HaOPOCKH M BO3MOXHOCTH
00pa3oBaHUs NMPOMOUHBI (KaHABBI) B BEIXOJHOM JIOTE;

6) onpepeneHue pa3MepoB YKpeIUIeHHU# HiDKHero Obeda;

7) BBIOOp BapHAHTOB KOHCTPYKLMI BOAOMPOITYCKHOTO TpAaKTa,
YHOBJICTBOPAIOLINX BCeM TpeOyeMbIM OrpaHHYESHHAM (110 IOITYCKAaeMBIM
CKOPOCTSIM, 3a30paM B TpyOe, yOHHaM BOPOHOK pa3MbIBa B BEIXOAHOM
JIoTe U T. I.).

OnpeneneHue HAMTYYIIEro U3 JOITyCKaeMbIX BApUAHTOB HOIDKHO
OCYIIECTBATHCS HA OCHOBE TEXHHUKO-3KOHOMHYECKOTO CPaBHEHHMS.
Bo3MoxHO Taioke M3MeHeHHe (MepenpOeKTHPOBAHHE) NMPOAOIBHOrO
npoduis BOAOMPOMYCKHOrO TPaKTa ¢ INOCIERYIOIMM NOBTOPEHHEM
pacyeToB.

L B=B.

Pacuer BOAOMPOITYCKHOT'O TPaKTa BEACTCS I aBTOMOOHIBHBIX
Aopor Ha paC‘IeTHblﬁ pacxon QP' le/l HaJIAYHUU CHEIOBOr'O U JIMBHEBOT'O
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croka Q, u Q_ BHIOHPAIOT KaK MAaKCHMAJIbHbIE H3 COOTBETCTRYIOLIMX
pacxoloB. AKKyMynguus HPH pacdeTe KOCOTOPHBIX TPy He
y4HTHIBaeTCA.

I1.4.3. IlocnenoBarenbHOCTD pacyéTa

1) HazHavaroT TN TpyObI ¢ yHETOM BEJIMYMHbI pacxofia, Xapakrepa
BOJIOTOKA, IIEPOXOBATOCTH; 4 Talke HayalbHOE OTBEPCTHE TPYOHI
(065ran0 d=1,5 M MM Npu APYTHX HopMax MOHePeYHOro ceueHus B=1,5 m).

2) PaccynThiBatOT GBICTPOTOK. JUTHHY GBICTPOTOKA IPUHHAMAKOT
OT BBIXOZIa M3 HArOPHOH KaHaBBl IO HaYaJla Cy)KEHUs [IPH YCTAHOBIIEHUH
B HEM PaBHOMEPHOTO JIBHKEHHS.

Hayunatot ¢ 6prctporoka mupuHod no any b, =d unu B u
TpaneuenanbHoi GopMel ¢ Hanbonee cabbiM THIIOM YKPEIUICHHMI.
[TocnenoparenbHo yBenu4uBaloT mupHHy b, ¢ marom 0,25 m 10
BBITIOJIHEHHA ABYX YCIIOBHIA:

a)h <h_rne h _— xputiyeckas ry6uHa Ha BXojie B GBICTPOTOK;
h - rmiyGuHa BomEI B HArOpHOM KaHABE B MECTE €€ CONPSIKECHUS C
OBICTPOTOKOM (TIPHOIIDKEHHO €e MOXKHO TIPHHUMAThH PaBHOM DIyOHHE
KaHaRBH)),

6) Vgmary<Vyons TA€ Vg — MAKCHMAIIBHAS CKOPOCTH BOABI B
GBICTpOTOKE; L, — NOMyCKaeMas CKOPOCTh MJIS MaTepuana u
KOHCTPYKUMH OBICTPOTOKA;

B) IO NTyGMHE BOIIBI B KOHIIE GBICTPOTOKA ONPEAEISIIOT IapaMeTp
KUHETHYHOCTH.

3areM ONpPENeNIIOT CTOMMOCTh OBICTPOTOKA U MEPEXOAT K
pacuery OBICTPOTOKA ¢ 60/1e€ MOIIIHBIM THIIOM YKPEIUIEHNS, ¥ HA OCHOBE
TEXHHUKO-3KOHOMHYECKOTO CpaBHEHMs BapHaHTOB BBIOMpaloT Oonee
SKOHOMHYHBIH.

3) Pacuet cy)XeHHs HAYHHAIOT ¢ MAKCUMAJIBHOTO YIJIa Cy)KEHHs
0= 20°. 3amaBajgch XapaKTEPOM CONPKEHUS CYKalolWeHcs 4acTu
ObicTpoToka ¢ TpyOo# 1 cTenenbio cyxenus € = b,/b, onpenensior
nybunst Ha BXofe B TpyOy. Ecim npw nporrycke pacuetHoro pacxona
Q, 3a30p Mexay BEpXoM TPYObI cpefHel IO CEYEHUI0 OTMETKOH
cB0oOO/IHOH TOBEPXHOCTH HAa HayaJIbHOM y4acTke TpyObl MeHbLie
nonyckaemoro CHull2.05.03-84*, nu60 ecnu BpicOTa MAKCHMAJIBHOTO
BCIUIeCKa Ha cTeHke cyxenus h  Gonbuie BoicoTsl TpyOs! (b >h, ), nubo
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ecnu mybnHa B rpeGHe Ha ocu TpyGbl Gonbie BoICOTHI TPYOBI h >h,
TO YMEHBIIAIOT YyroJl Cy>XeHHs Ha 5°u TMOBTOPSAIOT pacueT CY>XKCHHA.

TIpu 3ToM HEOGXONMUMO YUUTHIBATE, YTO MPH YMEHBIIEHHH YIiia
CY)KEHHs YBEIMUMBAETCS JJIMHA yYaCTKA CY>KEHHS H, B TO JKE€ BpPEMs,
yMeHBIIAeTCs AiuHa GBICTPOTOKA, OSTOMY Ha BXOME B CYXEHUE MPH
u3MeHeHUH O OynyT MEHATBHCS CKOPOCTH H LIyOHHBI MOTOKa,
yCTaHaBIIUBAEMBIC IIPH pacueTe 6BICTp0TOKa.

Ecnu npu xakom-1u60 yrine 6 > 8-10° ykazannbie BhIIIe
OrpaHHYEHMs BBIIOIHEHbI, TO PacyYeT CY)XEHHUs 3aKkaHuuBaioT. Eciu u
IIPH 3TOM He BHIMOJTHSIOTCS OTPAHAYEHUA Ha BEIMYKMHY 3a30pa B TpyOe,
TO Ha3HAYalOT CleAYIOIee OTBepCTHE TPYOBI U mepexousT K mI. 2
anropuT™Ma.

4) Eciu no kakuM-1u00 NpHYMHAM ITOAXOAHON GBICTPOTOK H
Cy)<eHHe OTCYTCTBYIOT, TO PaCHeT OTBEPCTHS TPYObI IPOU3BOAUTCS Kak
IU1s paBHUHHBIX ycmosuid. Ilpu sToM ans pacuetnoro pacxoma Q,
JIOTYCKAeTCH TOJNbKO Ge3HamOpHBIA U TONBKO MU BEINMOIHEHHH
TpeboBaHUA O BeNHUHHE 3a30pa B TpyOe cormacHo CHulIl 2.05.03-84*.

5) PaccuMTBIBAIOT CPEIHIOIO HacTh TPYOBI HCXONA M3 ITyOHH U
CKOPOCTe# Ha BXOAHOM y4acTKe TPpyOHI [0 ypaBHEHHIO HEPaBHOMEPHOTO
nmewkennst (YapHomckuit B.J1.). AHanoruuHo pacdyery OBICTPOTOKOB
CTPOST KPHBYIO CBOOOMHOH TOBEPXHOCTH U MPOBEPSIOT YCIOBHE, UTOObI
npu pacyeTHOM pacxone Q, ocTaBajcs peraaMeHTUPYEMBIH
CHulI2.05.03-84* 3a30p MKy IOBEPXHOCTHIO BOJBI U BEPXOM TPYOHI.
[Ipu HEBBINOJIHEHHH STOTO YCIOBHS MEPEXOJAT K CIEIyIOIEMY
OTBepCTHIO TPYOHI W, €ciu OHO Gonblue MHpPHHBI GBICTPOTOKA by,
BO3BPAMIAIOTCS K M. 2 aNropurMa, NpUHHMas b, paBHOH HOBOMY
OTBEpPCTHIO TPYObI, a €CNIH MeHplIe — TO K I. 3 anroput™a. [[ns
NpHOIIKEHHBIX PAaCYeTOR JOMYCKAETCS BMECTO NOCTPOEHUSA KPHBOIf
CBODOIHOM MOBEPXHOCTH PACCUHTHIBATH HOPMAJIbHYIO DIyOUHY B TpyGe
(s Tpy6 ¢ mepenoMaMu — HOPMalbHYIO MNyOMHY ONA y4acTKa c
MaKCHMaJIbHbIM YKIOHOM).

6) PaccuuthiBarOT ITyOHHEI X CKOPOCTH HA BBIXOAE M3 TPYOHI.

7) HasnavaroT HayaJIbHBIA THIT YKPEIUIEHHS BBIXOAHOTO pycia
(xameHHast HabpOCKa, IUIUTHI, MOHOJHTHBI 6€TOH, cOOpHBIE GJIOKH U T. I.).

Ecnu Uﬁ(max)>0non’ TO MEHAIOT THIl YKpEIIEHHUs Ha Gonee MOIIHBIA, U
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TaK JI0 TeX 0P, II0Ka He Gy/eT YAOB/ICTBOPEHO yCIOBHE Vg <V TGO
ge GyIyT ucHepHaHbl BCe BOZMOXKHBIE THITbI YKPEIUIEHHHA.

8) HasnauaroT HayanbHBI THN BHIXOAHOTO pyciia M3 YWMCHa
npuseneHHbX B «ITocoOHHM 1O rHAPaBINYECKMM pacyeTaM MaJibix
BOJIOTIPOITYCKHBIX COOPY>KEHHI».

9) PaccuutsiBaloT IiyOMHEI pa3MbIBa B BBIXOJHOM pyciie
3afaHHoro tina. Eciin MakcumanbHas rIyOuHa pasMmbIBa (C YUETOM
obpa3oBaHus KaHana) Gonbiie 2,5 M, TO TIEPEXOUAT Ha CIIEAYHOLUHIA,
6oJree MOLIHBIH THIT BBIXONHOTO pycia (B MOPsKe BO3PACTaHUs HOMEPOB
Y MHEKCOB), ¥ pacyeT MOBTOPSIOT. ECM HUKaKO# M3 THIIOB BRIXOXHBIX
pycn He obecnieynBaeT mIyOHHBI pa3MbIBa MEHBILIE JOIYCTHMOM, TO
YBEIMYMBAIOT OTBEPCTHE TPYOBI U MEPEXOAAT K II. 2.

10) PaccunThIBaIOT CKOPOCTH U ITyOHHBI TOTOKA Ha YKPETUIEHHH.

11) PaccuuThIBaiOT IMPHHY YKPEIDICHUS U TTyOMHY 321€JIKH eI
KOHLIEBO} YacTH C yYeTOM pacTeKaHHs MOTOKAa Ha YKPEIUIEHHH H
DIyOUHBI BOPOHKM pPa3MbIBa.

12) Ecnu B pesynsrate pacueToB OCYINecTBIeH nepebop Bcex
JOIYCTUMBIX OTBEPCTHH TPyO M HpM 5TOM He HaiiieH BapuaHT,
YIOBJIETBOPAIOIIMA BceM HEOOXOAMMBIM OTpaHHYCHHAM, TO
BOZIONPOIYCKHO# TPaKT HEOOXOAUMO MepenpoeKTHPoBaTh. IIpn aTom
HeoOXoMuMo:

a) M3MEHHUTH YKJIOHB! OTAENBHBIX YacTell BONONPOIYCKHOTO
TpakTa;

6) U3MEHHTH IMPHHY OBICTPOTOKA;

B) U3MEHHTb YIOJ Cy>KeHHs O MIIN CTEeTIeHb CXKATHS € .

INocne BBeneHNs COOTBETCTBYIOIMX KOPPEKTHBOB A IN. 12, a-B
MIOBTOPSIIOT pacyeThl, HaunHas ¢ 0. 1 anropurma. Eciu pacuertst 1o
IepenpoeKTUPOBAHHOMY BapHaHTy OMNATbh HE YXOBJIETBOPIIOT
OrpaHNYEHMSIM, CHOBA IIPOM3BOJIAT MEPENPOEKTHPOBKY H T. A

|
|
|
|
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ITPHI/IOKEHUE 5

PEKOMEHJAITAMN 11O PACUETY
TEPMOHAIIPSDKEHHOI'O COCTOAHUS HACBHIITA HAZ
BOJOIIPOITY CKOM U JABJIEHNA IIPOMEP3AIONUX U
OTTAHBAIOINNX I'PYHTOB HACBIIIN HA

BOAOIIPOITY CKHBIE TPYBHBI

MeTonpl pacdyeTra TeMIEpPaTypHBIX MOJeH B OKPECTHOCTH
DpONyCKHBIX TPYO pazpaboTaHsl B nocieanue roast M.M. JlybuHoii ¢
corpynHuxamu (1998 (a,0); 2000 (a,6,8); 2001). B stux pabotax
paccMoTpeHo GOPMHPOBAHHE TEPMHYECKOTO [OBEIEHHS IIPOTHKEHHOMN
HACHIIE C MepeceKalouM e€ TOHHEJeM B YCIIOBHSX BO3MOXHOTO
CE30HHOTO WJIM MHOTOJIETHEro (JOPMUPOBAHHSI MEP3JIOTO COCTOSHHUA €&
rpyHra. [lepecexaromuii HaChIIb MOAKPEIVICHHBIH TOHHENb UMEeT
MpOU3BOJIBHYIO GopMy TonepedHoro ceyeHus. Hacrimp MOXeT OBITh
CJIOMCTOH HITH NPOM3BOJIBHO HEOJHOPOXHOM MO CBOWCTBAM B CBOEM
o6bEMe, 4TO MO3BOJAET YYUTHIBATH PAa3JIMYHBIC BAPHAHTHI €€
(GyHKIHOHAIBHOTO Ha3HAYeHMs, B TOM YHCJE B KayecTBE JOPOXKHOM
KOHCTPYKIIMH, JaMOBI HITH IJIOTHHBIL.

T'eomeTpHyeckas CIOXKHOCTh paccMaTpUBaeMoro o6hekTa
rpeonpeenseT HeoOXOAUMOCTD PeIeH s TPEXMEPHOM 3aJauui TEOPUH
TEIUIONPOBOAHOCTH, KOTOPAs PELIaeTcs YMCIeHHO METONOM KOHEUHBIX
pasHocTeil. PacyeTHass 06acTh OrpaHHYeHa 30HOH BBIPOXKAEHHS
TpexMepHO# 3a/1a4u B AByXMeEpHYIO. PelteHue B BeIeIeHHOH 06nacTu
HeCTaLlMOHapHOH 3a/]a4M TEIUIONPOBOJHOCTH HAXOAUTCS IIPH 3aJaHUM
HECTalMOHAPHBIX IPAHHYHBIX YCIOBHI. Ha JHeBHOMN NOBEPXHOCTH OHU
COITIacOBaHbI C KIIMMATHYECKOH TeMItepaTypoit arMochepHoro Bo3nyxa,
a BHYTPH KOMMYHHKAIIOHHOTO TOHHEJIA TEMIIEpaTypa MOXKET ObITh 160
COITIaCOBaHHOI ¢ aTMOC(EPHON Uepes yCIOBHS BEHTHIALMH, THOO0 ObITh
3aiaHHoM (yBxiped BpemeHu. TemmnepaTypHoe COCTOSHHE FPyHTa
OTIpesieNsieTcs Ha 3aJlaHHbIH CPOK SKCIUTyaTalWy WM AO TONy4eHHUs
PeryssipHOTO TEMIIEPATYPHOTO PEXYIMA B PacyeTHOH obnacTu.

PaccmoTpeHa 3aiada mporHoza TeMIEpaTypHOTO pexuMa
BJIATOHACBIIIEHHBIX I'PYHTOB U CONPSKEHHBIX ¢ HUMH HHXXCHEPHBIX
coopyxeHHi JopoxxHoro kommiekca. [Iporece dasoBoro mepexona
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MIPOMCXOAMT B LUMPOKOM CIIEKTPE OTpHLATe/bHBIX Temneparyp. Ilpu
5TOM [0/ BOAKI, Mepeleaieil B e, 3aBUCUT OT TEMIeparypbl U
CTeNeHW MHMHEpajdu3aluuy noposoi Biaaru. Ilpenmonaraercs, uro
pacnpezieieHHe BIaXXHOCTH U KOHLEHTpaluu coyiedl B obnactu
MOJETUPOBaHUS 3a/laHbl U IIOCTOSHHBI BO BpeMeHHU. BBOIs moHsTHE
addexTuBHOM Temnoemkoctd, M.M. [lybuHa ¢ COTpyAHHKAMH MOyYaeT
JUTA Beei 06nacTi OGHO KBasHITHMHEHHOE YpaBHEHHE TEIUIONPOBOAHOCTH,
ONKCHIBAIOIIEE NPOLECC TeII00OMEHa B TAIBIX M MEp3JIbIX I'PYyHTaX.
Tennodusnueckue mapaMeTpsl 3aBUCAT OT THIIA [PYHTA, JIBAUCTOCTH U
BIIA)KHOCTH, @ KOHIIEHTpaIfis cojeil B MopoBoil Biare onpeaenseT
3Ha4YeHHE TeMIepaTyphl Hayana ¢asororo mepexona. Jlis 3aMbIkaHHs
3amayM HeoOXOIMMO 3aaTh HadaabHOE paclpeleeHue TeMIeparyphl
¥ TPaHUYHBIE YCJOBHSA Ha BHEUIHeH rpaHuue obisacty. BausHue
CHEXHOTO TIOKPOBA M IPOLIeCca UCIaPEHHS BJIard C TOBEPXHOCTH 3€MITH
y4uThiBaeTCs MoAMGUKaLKel IpaHUYHBIX YCIOBHE TpEeThEro pona B
COOTBETCTBYIOIUMX TOYKaX. 3ajiadya peliaeTcs no KOHCEPBaTUBHOM
HEABHOM KOHEYHO-Pa3HOCTHOH CXEMe C HCIONb30BaAHUEM YCTOHYHBOTO
UTEPaLMOHHOTO aITOPUTMa [IEPEMEHHBIX HanpaBieHuid. IIpu pacuerax
BHUMAaHUE TaKxkKe yhensercd ananusy (a3oBBIX NMEpPEeXONOB BHYTPHU
Hachlnel B TeYEHHE IOJOBOrO MEPHOAA, YTO MO3BONAET BBIACIHTH
y4acTKM HeONaronpusATHOrO BO3AEHCTBHA CE30HHBIX KoneOaHMit
Temnepatypsl. IIpoBeieHHBIE pacyeThl AByXMEPHBIX 3a/1a4 TEIUI000MeHa
M10Ka3aJjiM, YTO MpeUIOKEHHBIN NOAXO0M MO3BOJAET JOCTATOYHO TOYHO
OMNHMCHIBATh KapTHHY MPOLECCOB B NMPOMEP3alOMMX - MPOTaUBAIOLIMX
IPYHTax ¥ MPOrHO3UPOBATH TEMIIEPATYPHBIH PEXUM Ul Pa3aHYHBIX
HHXXEHEPHBIX COOPYXEHHUH C yYETOM TPEXMEPHOCTH M CIIOXKHOH
reoMeTpHH 00TaCTH MOAETUPOBAHHSL.

Aptopamu pa3paboTaH cienyomui GuzHyecKuil anropuT™
MareMaTHYeCKOH MOCTaHOBKH BBIJIEJIEHHOTO Ki1acca 3aaad. Paccmorpena
3ajaya TeruooOMeHa B IPYHTax M 3JI€MEHTaX CTPOUTENbHBIX
KOHCTPYKUMI NpH Hanu4uK (GasoBoro mepexona AJis MOPOBOM BIIAry.
Pacnipesenenue BnaxHOCTH ( V) M KOHLEHTpaLuHU cone (s) B obnactu
MOJENNPOBaHHA ( () ) CUATAIOTCS 3aJaHHBIMH M IOCTOSHHBI BO BPEMEHH.
[Ipouecc dazoBoro mepexona NPOMCXOOUT B IIMPOKOM CIEKTpe
OTpHULIaTEIbHBIX TEMIIEPATYP, TIPH 3TOM 0N (W — JIBAWCTOCTb) BOMBI,
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nepeineninei B e, 3aBHCHT OT TeMIlepaTypbl H CTEINEHH
MUHEpaIH3aLHH TOPOBOM BiIary.

1
S (1+ A Ty(s)-1))

Brons nonarue atgpexTuBHON TermoeMxocTH ( ¢ )

w=1 T<Ty(s); w=0,T>T, .

dw
co(I)=p rer +(cg(I=w)+e, w)ppv —vpy L_d']T s

aBTOpHl mojydaoT Juis temnepatypet (T) omHO ypaBHeuue
TEIUIONPOBOHOCTH, OTMCHIBAOIIEE MPOLIECC TEIUIO0OMEHA B TANBIX
( w=0) u mep3nsix ( w>0 ) rpynrax
T
JE ¢ .
—=— (1) =div(k(T) VT), (x,y,2) Q).
ot ot
@

KoaddunueHT TernonpoBogHOCTH 3aBUCHT OT THMOA I'PYHTa,
JBAUCTOCTH H BAAKHOCTH H B CAMOM IIPOCTOM, aAAUTHBHOM BapHAHTE
TEIUIONPOBOJHOCTH KOMIO3HIIMOHHEIX MAaTEpHAIOB, 3alUCHIBAETCS
cnenyromum obpasom:

k=kp + (kg(1-w)+k, w)v,

a KOHUEHTpPAaLUA Cojlied B IOPOBOH Blare onpelenseT 3HaUeHue

TeMIlepaTypb! Hayasa (pa3oBoro mepexona

Ty ==y s,520.

3necs kr, ¢r ; kg ,cgu 'k, ¢, — xoapdunmenTs Tenno-
TIPOBOJHOCTH U TETIOEMKOCTH COOTBETCTBEHHO NS IPYHTA, BOXB
Mbga; P r, P, — UIOTHOCTH FPYHTA M BOABY; L — CKpBITas Termora

miaBaeHus. PaccMoTpessr u Gojiee CIOXHBIE BAPMAHTHI 3aMUCH
koapPHuuHEeHTa TEMIONPOBOAHOCTH MO TEOPUH KOMITO3HTHBIX
MaTepHaJIoB.

Jlna 3aMbIKaHus 3314 3aHaeTCd HaYabHOE pacHpefelieHiHe
TeMIepaTyph!

T )0 = To (%, 2,2)
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¥ FPaHUYHBIE YCIIOBKSA Ha BHEIIIHEH IpaHuLie 00acTH, KOTOphie B 00IeM
cJiyyae MOTYT OBITh 3amMCcaHbl B BULE
B, k% +B8, T, =D(x,1), x eI'=0Q.

Bnusiuue cHe)XXHOro MOKpOBa M MpoLiecca HCIIAPEeHns Bliark ¢
MOBEPXHOCTH 3€M/TH YUHUTBIBAeTCS MOAHHKALMEH TPaHMYHBIX YCIIOBHH
TPeThero poAa B COOTBETCTBYIOLHX TOYKAX.

Jins perieHHs KBa3HIHHEHHOTO YPaBHEHMS TEIUIONPOBOAHOCTH
aRTOpaMH pa3paboTaH YHCIEHHBIM aJrOPUTM METONA KOHEUYHBIX
pa3HOCTeH ¢ ABYXYpPOBHEBOM CHCTEMOH HTepailMii, MO3BONAIONICH
NOJIyYUTh PelIeHHEe C 3aaBaeMOM TOYHOCTHIO MPU MHUHUMAIBHOM
BPEMEHH cyeTa.

B kadecTBe OJHOr0 U3 BAPHAHTOB PacyeTa aBTOPhI pacCMOTPeU
o6JIacTh MOAEAHPOBAHUSA, COOTBETCTBYIOLLYIO BOJONPOIYCKHOMY
KaHamy GONBLIOrO JuaMeTpa, MepeceKkarolleMy AOPOXKHYIO HaChIb,
BBITSHYTYIO BAOJB CBOEH ocu. BHyTpH 06nacTu nepnesasKyIapHO OCH
HaChIH NpoxoguT Tpy6a quamerpa D = 2,4 M, BHYTPEHHOCTH KOTOPOi
cesa3aHa ¢ atMocdepoil. Hax Tpyboif pacnonoxkeHa cioucTas Hachiib
M3 MOPHCTHIX MAaTEPHAJIOB C Pa3lMYHBIMH TEIIOPH3NYECKUMH
XapaxTepHCTHKaMM IUIS KaXXAOro M3 cjoeB. 3ajadya SBisercs
TpPEeXMEpPHOH, 1 061aCTh MOAEIMPOBAHNS HE AOMYCKAET CXeMaTH3alvu
€e K IUIOCKO# B KAKOM-THOO M3 CeueHHil.

BbIYMCINTENBHBIM SKCIIEPMMEHTOM YCTaHOBJIEHO, YTO CE30HHOE
H3MEHEHHE TEMNepaTyphl CKa3bIBA€TCS HA (POPMHUPOBAHMM OCANOK
KOHCTPYKI[UM HACHINM C TOHHENIEM, BeJIMYMHA KOTOPHIX MOXET
CYIIECTBEHHO OTIINYATHCS B 3aBHCHMOCTH OT YCJIOBU#I TEILIOOOMEHA Ha
rpaHunax pacyetHoil obnactu. Ilokasano, 4To ¢ mOMOUIBIO
CMELMaNbHBIX MPHUEMOB, H3MEHAIOLMX YCIOBUA Temnoo6MeHa Ha
JHEBHON MOBEPXHOCTH M BHYTPH TOHHEJIs, MOXKHO KOOHTHCA
NpakTHYECKOH cTabuiIH3auuu AePOPMHPOBAHHOTO COCTOSHHS
KOHCTPYKIIHM HACBhIMH B TOIOBBIX HMKJIaX Konebauuii TeMneparypbl
aTMoc(epHOro BO3yXa U TEM CaMBIM YJIYUILUTh ee 3KCIUTYaTallHOHHbIe
XapaKTepHCTHKH.

B 3akioueHue clenyer OTMETHTb, YTO METOABI pacyeTa
TEPMOHANPSKEHHO-AeDOPMALIOHHOTO MOAS B OKPECTHOCTH
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BOZIOTIPOITYCKHBIX TPYO moka He paszpaboTaHbl. [TosToMy mpoueccst,
NEPEYUCICHHBIE B 11.2.2, MOTYT OBITh ITOKa OLEHEHBI JIUIHB 3KCIEPTHO.
370, B 4aCTHOCTH, HalWIO OTpaxeHue B pabote (MeTox. pekOMEeHAALIMH
10 IPUMEHEHHIO METAJUIMYECKUX rO(PHPOBAHHBIX BOAONPOIYCKHBIX
Tpy6, 2001), B KOTOPO#1 IS YCIOBHIA C BeUHOM MEP3JIOTOH NpeIoxKeHa
TOMIMHAa CTeHKH Tpy6 2,75 MM npu auamerpe Tpyb6 no
3 M, 4TO SABASETCS YUCTO IKCIIEPTHON OLIEHKOM.

B nepBoM npHONMKEHHH CliefyeT MPOU3BECTH TaKXkKe OYEHb
rpy6bie YHCIOBBIE OHEHKH BO3MOXHOCTH TEMIIEPAaTypPHOro
pacTPeCKHBAHHS FPYHTOB HACHIIM NPH MX 3HMHEM OXJIXKHAEHHH CO
CTOPOHBI BOXONPONYCKHOM TPYGhl M MaKCHMAaJIBHOTO NaBJIEHUS
OTTasBIIIETO IPYyHTa Ha TPYOY.

IlepBas orieHKa CBOAUTCS K HEPABEHCTBY

' 0mm (Z) |> I 6hm (Z) ’ 4

rae O (z) — onpenensemad pacueToM MHHHMAaJbHas 3a 3UMY
TeMIIepaTypa B pa3JIMYHbIX CJIOSX HACHINH HaJl BEpXHeil obpasyomeit
BOZOTIPOITYCKHO# TPYOBI 10 BEPTUKANBHON KOODJHMHATE Z;

0, (2) — onpeziensemMas SKCTIEPUMEHTANILHO HJTH PACYETOM
npeneabHas TeMIeparypa Hauajla pacTpeCKHBaHUA IPYHTOB B TeX ke
TOYKaX Z CHHXPOHHA ¢ TeMIiepaTypoii Omin.

Bropast onienka CBOAMTCS K ONIPEETICHHIO IABIEHUS OTTasBUINX
IPYHTOB Ha CTGHKH TPYObI KaK FHIPOCTaTHYECKOrO IaBICHHS OT MOJIHOTO
Beca rpyHTa, T.€

p(2)=p-gz,

IZie Z — BEPTUKAIbHAs KOOPAHUHATA OT BEPXa HaChIIY;

p — IIOTHOCTh TPYHTA;

g=9,8 H/kr;

P — AaBJIEeHHE OTTAABIIMX IPYHTOR Ha CTCHKH TPYOBL.

AmnanoruyHas npuONIKEHHas OLeHKa JaBJICHHS IyYEHHS CO
CTOPOHBI 3aMEP3aIOMIMX FPYHTOB HACHIIIM Ha BOAONPONYCKHYIO TPYOy
BO3MOXKHA B HACTOSLIEE BPEMs JTHINb SKCIIEPTHBIM ITyTEM.
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IIPH/IOKEHHE 6

PACYET OCAJIOK TPYB 1 HASHAYEHHUE
CTPOUTEJBHOI'O HOABEMA

B cnyuae HanuuMs MOAPYCIOBOTO TaliMka rIyOuHoi# Gomee 6 M
pacyeT 0caIoK TPYO JJIsl TOUeK IO/ OChIO HACHIIH CIIEXYeT MPOU3BOHUTE
o rpauky (puc. I1.6.1), onpenenss pacuerHyro ocagxy Sp no dopmyse
100
—S;

E

e S, ~ ocajka OCHOBaHMs TMPH MOfyNe Aedopmaiyu rpyHTa
E=100 krc/cm? (cm. puc. I1.6.1).

HcxonHEIMY NIapaMeTpaMH JUis pacyeTa 0CaloK JAOJDKHBI OBITh:
MoAayibs gedopmanuu, oObeMHas Macca TPyHTa ¥ MOIIHOCTD
Te0IOTMYeCKHX CJI0eB B OCHOBAHHMH, BHICOTA HACHIITH.

Ocajzka Tpy® Ha MHOTOCJIOWHOM OCHOBAaHMH PacCCUHMTBHIBAETCS
MyTeM CyMMHPOBAHHS OCAOK B NPENeIIax KAKIAOTO CIIOA.

>

Sp=

St,em /
100 Puc. I1.6.1. Pacuemnptii
/ 2paghux ons onpedenenus
% ocaoku mpybest:
80 S, — ocadka ocnoeanus npu
70 / Modyne Oepopmayuu zpynma
/( 10 MIla;
H — evicoma nacwinu;

\\

60

/ Z — paccmonnue om nudicueii
/ / Zpanuypl cnos 0o éepxa

3 g OCHOBAHUA;
M 1,2 — npu oonopoonom

50 /)
/1%

o 2
151 —

—a

40

30

20

10— A

3 — npu neoonopoonom
ocHoeaHUU

N
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PacueTHy10 ocaJKy Sp MO OCblO HACBHIIH CAEAYET CPaBHHUTH C

NpefesIbHO JOMyCcTUMOM ocaakoi Si, onpenensemoii no popmyre
Sn=0,5Sp+0,75iL,

rae iL — pa3HUlla OTMETOK JIOTKa TpYOBl Ha BXOAE W BEIXOJE
(i — ywioH, L — pivna TpyObI).

IIpumeuanne. DopMysa npuMeHUMA JUI YKIIOHOB Tpy6 110 0,05.

B cnydae, ecnu pacyeTHas ocajKa NMpPEeBBIIIAeT BEIUYHHY ST,
HEOOXOAMMO MPHHATH MEpPhI 10 M3MEHEHHIO NPOEKTHOTO PEICHUs, B
NIEPBYIO OUEpe/lb paccMaTpUBasi BApHAHTHI YBEIUUEHHS YKJIOHA JIOTKA
TpyOBl MM TOJNIUHBI MOAYIIKH, THOO MEpeXoauTh K Apyroi
KOHCTPYKLIUH BOAONIPONYCKHOTO COOPYKEHHS.

CTpouTeNbHbIA NOXBEM HAa3HAYAIOT, ONpeAenss OpAUHATY MOJ
OCBIO HACHITIH 110 hopMyJie

A=Sp + 0,25iL,

KOTOpas He JOJKHA NpeBblmarth Benuauns! 0,5 (Sp+ iL).
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IIPHJIO’KEHHE 7
PACUET OCAJJOK TPYB HA OTTAUBAIOHIUX I'PYHTAX

Ocanky Tpy6 S, Ha OTTaMBaIOIUMX IPYHTaX PaCCUMTAIBAIOT MO
dbopmyne
S =S +S
p n non
rae S — ocajka NpeaBAPHTENbHO OTTAABIIETO CJOS TPYHTA
Tomumuo# h_ (puc. I1.7.1);
S,on — HOHOJHHMTENBHAS OCAJIKA CII0S TPYHTA, OTTAMBAIOIIErO B
npouecce axcrutyarauun Tpy6st, ps cnos h  =H —h (H -~ nonsas

riyOHHa OTTanBaHHUA, M).

b
=1
|
B H
-~
myvk...,.%. (28 murs e Cax r & AN
AV T7ANNY Y ASY ANV 77NNV /
1 hyy hoy
il h, Hy
m  hin h xon

Puc.I.7.1. Cxema k pacuemy 0cadox mpy6 Ha OMmauearOwjux
Zpyumax

[iry6GuHy OTTauBaHUs ONPEACHSIOT TEIUIOTEXHUUYECKHM PacieToM,
a TakXe IO JaHHBIM HaTypHBIX HaONIOASHMH 32 aHAJIOTMYHBIMH
COOPYKEHHSIMH.

IIpameyanmne. [Tpy HaMuKMK Ha ITyOWHE MEHBLIEH, YeM ITyOHHa
OTTauMBaHHi, CKaJbHBIX HIH NPYTHX HECKHMAEMbIX TPYHTOB
(E>100 MIIa) ocagky paccUMTHIBAIOT Jis TOMIM OCHOBAHWS,
OTPaHHYEHHOM HX BepXHel MOBEPXHOCTHIO. JJomyckaeTcs mpH 3ToM
npunuMate H =4,0+1,8H npu o6beMHOI Macce rpyHTa OCHOBaHHs

7% =1,0 T/™® n H=3,0+1,4H npu y,= 1,7 t/m’.
Ocanky S,on €108 TPYHTA, OTTAMBAIOMETO B Ipouecce

9KCIUTYyaTalMK COOPYXEHHMSA, U CJOs hM=Ho — h onpenenstor no
dopmyne

79



SlIOH = 0, 75k'YHZ alhi(l - ﬂc}) + Z[(AI + aipé'i)(l - J]ci) + k,w‘”a ]hi,

=] =1

rae k — GespasmepHbli koaddHIMEHT, paBHEIi 0,75 ( 1+E );

a, — x03QPHUUMEHT CHXUMAEMOCTH i-TO CNOS OTTaHBAIOLIETO

TPYHT2,;
Y — IUNIOTHOCTB TPYHTA HACHIITH;
h — TONIIHKHA i-TO CJIOA OTTAUBAOLIETO IPYHTa;

JI,— pa3sHOCTb MeXY CyMMAapHOH JIbAKCTOCTBIO i-T0 CIIO FPYHTa

Y CYMMapHO#H BJI&XHOCTBIO 00pa3siia rpyHTa, B3TOr0 U3 3TOTO CJIOA;
7 — YHCJIO CJI0EB, HAa KOTOPBIE pa3fesseTcs IPH pacyere Toa
oTTasBiiero (OTTaUBAIOLIETO) IPYHTa;

4, — k03QdHUUHEHT OTTAHBAaHUA i-rO CJIOA TpyHTa,
XapaKTepH3yIOIIHIi OTHOCHTENIBHYIO OCAJIKY IPYHTA NPH €0 OTTaUBAHHU
6e3 Harpysku;

P — AaBJIEHHE B CEPEIIMHE i-TO CJI0A TPYHTa OT COGCTBEHHOTO
BeCa IPYHTOB OCHOBaHus, pasHoe 0,5y, (Z + Z ), tie y, — MIOTHOCTh
rpyHTa OCHOBaHus, Z, , Z — paccTOsHHE OT MOMOLIBHI HACHIIH
COOTBETCTBEHHO 10 KPOBJIH U MONOLIBH i-r0 CJI04;

k,, — xo3pduuMeHT, yUNTHBAIOMMN HENONHOE CMBIKAHHE
MaKpomnop IpH OTTauBaHHM MEpP3JIOro rpyHTa, NIPHHUMaeMbIH B
3aBHCHMOCTH OT CpPEAHEH TONLIHHBI JIEASHBIX BKIIOYEHHH A :
npu A < lem £=0,7; npu A >3cMm £=0,9; npu mpoMexyTOHbBIX
3HAYEHUAX A KO3(pOUUMEHT Kk, OnpeNeNsIeTcss HHTePHONSAUMEH.

Ocanky S_c1104 rpyHTa, OpeABaPUTENLHO OTTasBLIETO Ha NTyOHHY
h_, PaCCYMTHIBAIOT MO BbIIIENPHBEACHHON (OpMye NpH 3HAYCHHUAX
A = 0; JI,=0 v 3HaYeHHUsX g, ONpPENEeNsIeMbIX C YYETOM OXH/AeMOH
CTeIeHH YIJIOTHEHUS OTTasIBLIEro MPyHTA.

ITpu 5TOM hopMy/a UMeeT BUI

S, =0, 75k7Hi ah+Y apsh;.
1=1

1=1
PacueTr 0cafok MpOM3BOAAT NSl cpefiHeil YacTH Tpy6nl (BbicoTa
naceiny H) u ee koHnesbix yyactkos (H=0).
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IIPHIIO’KEHHE 8

OTr'PAHUYEHME NIONEPEYHBIX JE®OPMAIIANA TPYBLI
HA CTAJAWH OTCBIIKHA X YINIOTHEHMS BFOKOBBIX
IIPMBM ITPYHTA

PacuerHylo Harpy3ky Ha TpyOy OT CTPOMTENBHBIX MAaIUH U
YIUIOTHAEMOTO TPYHTa GOKOBBIX IIPHU3M CHEAYET YCIOBHO NPHHUMATD
AeHcTByrONeH B rOpM30HTAJBHONK AHMaMeTPaJbHON IIOCKOCTH
HOPMalbHO K TIOBEPXHOCTH TPYObl ¢ 00EUX CTOPOH, paBHOMEPHO
pacrpefesieHHo 1o fJnuHe 0bpasytomei TpyGsl ¢ HHTEHCHBHOCTBIO

e=25-10°vD ,H/m,

rae D — nnametp, M.

HHTeHCHBHOCT AEHCTBYIOIIEro FOPU3OHTAIILHOTO AABICHNS € He
IOJDKHA IPEBEILIATH MPEAEIbHO IOMycKaemoe Ha TpyOy nasienue e,

e< e.. J1.8.1)

HHTEeHCHBHOCTD NpeAeNbHO JONyckaeMoro (M3 ycmoBHUs
TPEXMPOLUECHTHON AedopMaliuy HOMUHANBHOTO JAMaMeTpa) AaBieHUs
e ., CIeIyeT onpeaeNnaTs no Gopmyse

&My,
™ p
rae M, — n3rubarommmit MOMEHT B CTEHKE TPyObl Ha EIMHHILY ee
JUIMHBI, COOTBETCTBYIOLIMIH 06pa30BaHHMIO MIACTHYECKOTO MApHUpa U
paBHBI

e

Mﬂll = WﬂII *Op

rne W, — ninacTU4eCKHil MOMEHT COTIPOTHBJIEHHS NPOJOILHOIO

CEeYCHHUS CTEHKH Ha eJHHULYY JUIMHBI TPYObI, cM3/cM;
0, —TIpefien TeKy4eCTH CTaTH, Kre/cM?,

Ecnu He ynmornerBopsercs ycnosue (I1.8.1), cimenmyer
npexycMaTpUBaTh YCTaHOBKY BHYTPU TPYOB! BpeMEHHBIX MHBEHTAPHBIX
KPEeIUICHUH, paccyYUThIBas X Ha AEHCTBUE MepeMellaroueiics BIob
TPYGbI FOPU3OHTANBHON HATPY3KH €, MHTEHCHBHOCTBIO

3 e, =e-e_, ,
HCHCTBYIOIEH TaK Xe, kakK W Harpy3ka e, HO Ha OrpaHMYeHHOM JUTHHE
0,5 M mo noBepxHOCTH TPYOBl CHMMETPHYHO OTHOCHTENBHO

TOPH30HTAJILHOI'O AUaMeTpa.
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