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VIR 624.139 : 621.643

B noco6Hit paccMaTpHBalOTCA BOMPOCH TEINJIOBONO B3a-
HMOJAefiICTBHSA CaHHTADHO-TEXHHYECKHX ceTeitl ¢ BeyHOMep3-
/ILIMH TPYHTaMH B AAIOTCA METOAbI TEMJOBOTO pacuera TPy-
GOnpoBOJOB PA3JNHYHOINO Ha3HayeHHs MPH HaA3eMHOH 1 Ha-
3eMHOIl NPOK.Iafike, NPH NOA3EMHROI TPOKJAJKe B BeHTHJH-
PYeMBIX M HEBCHTHAHPYEMbIX KaHnajax ¥ HenocpeICTBCHHO
B IPYHT € TENJAOH30JAUHER I 6e3 ¥ee; AAN MArHCTPAJbHLIX
TPYGONpPOBONOB, PA3BOAAULIX ceTell, BB0108 H BWNYCKOB H3
3/aHHii; 238 TPYGONpPOBOJOB € HENOJIHNM  3ail0.THEHHEM
TpyG; NPH HeNPePLIBROM H NCPHOTUETKOM ABHAKCHHA W T, A.

TensoBsie pacueTnl BK.AOYalOT B ce6a onpeaceliHe na-
AEHHSL TeMNePaTypht XKIAKOCTH NO AJHHe TPYGHI, Heo0XomH-
Moil TeMnepaTypbi MoJorpeBa, BpeMeHi AONYCTHMOIl ocTa-
HOBKH JABH)EHHSA, pacyeT 30HW OTTAHBAHHA TPYHTa BOKPYr
TPY6 B KaHaJoB, pacueT HeOGXORHMON TOJALIHHH TenJou3o-
ASIUHH, PacyeT BeHTHJHPOBAHHA KaHAJoB, TeNJOBOTO BANs-
HHfL CaHITapHO-TEXHHYECKUX ceTel Ha TeMnepaTypHuit pe-
KHM OCHOBAHHI 3XaHMA H COOPYKeHH.

[NocoGue paccuiTaHo Ha IMHPOKHII KPYr HHXKEHEpOB H
TEXHHKOB, 3aHHMAIOUIHXCA NPOEKTHPOBAHHEM i CTPOHTENb-
CTBOM CAHHTApHO-TEXHIYECKHX ceTeH B pafionax pacnpoct-
paHeHIisi BCYHOMEP3/1bIX TPYHTOB.



NMNPEAUCJ/TIOBHE

HapexxHocts M 3KcniyaTalHOHHAsE TNPHIOAHOCTb CaHH-
TapHO-TEXHHYECKHX CeTell, MpOKJafbiBaeMHX B paiioHax
pacnpocTpaHeHusi  BeYHOMep3ahX TPyHTOB, B  3Ha-
YHTENbHOH Mepe onpefesisieTC HX TENJIOBBIM B3aHMOJEHACT-
BHeM c BMemawomeli cpenoft, IToaToMy nporHos TemaoBoro
B3aHMOJAEHCTBHA ABJSETCA Ba)KHOH COCTaBHOH 4YacCTbiO NPO-
€KTHPOBAHHA CAHHTAPHO-TEXHHYECKHX ceTell 1/ YyKa3aH-
HbIX pafioHoB. [TporHoa ocyuiecTsiseTcss Ha OCHOBaHHH Ten-
JIOTEXHHYECKHX pacyeToB, B COCTAaB KOTOPbLIX BXOAHT oOnpe-
eJIeHue:

H3MEHeHHs1 TeMIlepaTyphl TENJIOHOCHTENS MO AJiHHE Tpy-
6onpoBsoaa;

pa3MepoB 30HbI OTTaHBAHHSA TPYHTOB BOKpPYT TpyGomnpo-
BOAQ;

BPEMEHH BO3MOXHOTO NpeKpallenus paborel Tpy6onpo-
BOJA H3 YCJOBH{l HEIONYCTHMOCTH 3aMepP3aHHA B HEM TpaH-
CTIOPTHPYEMON XKHIKOCTH;

TeMIepaTyphl H pacxofa BO3[lyxa B KaHaJe IJs OrpaHu-
yeHHs! 30HBI OTTAHBAHHA B TPyHTE BOKPYr KaHaja;

TeMnepaTypsl H pacxoja BO34yXa B KaHaje [ COXpa-
HEHHA BEYHOMEP3JIOr0 COCTOSIHMS TPYHTOB NOA KaHAJIOM
NpH OTTAHBAHHH JIETOM H NPOMEP3aHHH 3HMON OrpaHHYeH-
HOro C10s1 TPyHTa NOA NOAOIUBOH KaHaJa;

KOMHYeCTBa Tel1a, Heo6GXOAMMOro AJs NOXOrpeBa XKHA-
KOCTH C LeJ1blo NpeA0TBPallieHHs ee 3aMepP3alHus,;

ONTHMAJBHOTO KOJIHYECTBA YCTAHOBOK NOJAOTpeBa.

Jna HagseMHBIX H Ha3eMHBIX TPyGONpOBOAOB, NMPOKJA-
JAbIBae€MbIX Ha CleuHa bHbIX Onopax, Heo6X0HMO 3HATh I1y-
OGMHY CE30HHOTrO OTTAaHBaHHs I'PyHTA NPH CIHBAIOIIHXCS Bey-
HOMep3JbiX TPYHTaX HJH TayOGHHY CE30HHOrO NpoMep3aHHs
rPYHTa NPH HeC/IHBAIOIHXCSA BEYHOMEP3JNHIX TPYHTaxX H Ta-
JHKax.

HMetoinecs: peuientst OTAe/bHbIX BONPOCOB MpHBEAEHLI
B CTaThAX, ONyGJHKOBAHHBIX B PA3JHUHBIX COOPHHKAX H
xKypHaaax. Jlo HacTosllero BpeMeHH He HMesnoch 06061ao-
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el pa6oTH, B KOTOPOH CHCTEMATHYECKH M C ZOCTATOYHOI
NOANOTON 6blIH Gbl MPHUBEAEHBl METOLB TENJIOTEXHUUCCKHX
pacueToB CaHUTapHO-TeXHHUeckHx cereil. [lpeanaraemoe
nocoGue npeaHa3HayeHO BOCMOJHHTL 3TOT mpoGed.

OcHoBoil /it pa3paboTKH NOCOGHA SBHAOCH 0600LIEHHE
onbiTa 3KCIJyaTaUHH CAHHTAPHO-TEXHHYECKHX ceTeil B
paftoHax pacnpoCcTpaHEHHs BEYHOMeP3.biX FPYHTOB, Teope-
THYECKHe pa3paGoOTKH H MHOTOJIETHHE HCCJeJOBaHHsA TeIJo-
BOT'O B3aHMOJEHCTBHsSI TPYGONPOBOROB € MEP3JILIMH TPYHTa-
MH, TpOBeJeHHbIe KaK B PafiOHaXx C BEYHOMEp3JbIMH TPYyH-
TaMH, TaK H B pafioHax € rayGOKHM Ce30HHBIM NpoMep3a-
HHEM T'DYHTOB.

PykoBoactBo pa3paGoTkoii nocoGHs  OCYLUeCTBASA
I. B. ITopxaes.

OT35BIBb K NPeNOKEHHS Npocb6a HaNpaBAsThL MO aapecy:
Mocksa, )K-389, 2-1 Mucruryrckas ya., a. 6, HUH ocHosa-
HHI U noa3eMHbIX coopyxeHuil Focctpos CCCP-



1. OCHOBHBIE NOHATUA

1.1. OcoGeRHOCTSIMH CTPOHTEILCTBA H SKCIVIyaTalHH ca-
HHTAapHO-TeXHHYECKHX ceTefi B paiioHax pacnpoCTPaHeHHd
BEYHOMED3JIEIX I'PYHTOB, ONpeJeNsIOIHMH TEXHONOTHYECKHE
H KOHCTPYKTHBHBIE DeLIeHHs, ABAAIOTCH OTPHLATENbHAA B
TeyeHHe JJIMTENbHOrO MNepHOAa Troja TeMmepatypa OKpy-
)Kaiouefi cpeap (Bo3gyxa, IPyHTa) H Pe3KOr0 M3MEHEHHs
(HH3NKO-MeXaHHUECKHX CBOHCTB GOJBLIMHCTBA IPYHTOB TpH
HX OTTaHBaHHH.

B cOOTBeTCTBHH C THM NPH NPOEKTHPOBAHHI CAHHTAPHO-
TEeXHHYECKHX ceTeil caejyeT yYHTHIBATh:

a) Mep3JOTHO-TPYHTOBbIE YCJOBHA  CTPOHTEJbHBIX
NJIOWAJ0K H YHaCTKOB;

6) BJAHSHHE OCBOEHHSI TEPPHUTOPHH HA MEP3JIOTHO-TPYH-
TOBbIE YCJIOBHS 3a CYET H3MeHEHHsI PACTHTENbHOrO NOKPOBa,
nepepacnpesieleHHsi CHEXHBLIX OTJIOXEHHH, NOsBJEHHA HO-
BBIX 0YaroB pa3rpy3KH rPYHTOBHIX BOA H T. X.;

B) HeOOXOAMMOCTb TeMNepaTypHOro H IHAPaBJAHYECKOro
peryJHpoBaHHA TPaHCMOPTHPYEMOH JXHAKOCTH C LeJblo
npefoXpaHeHHs ee OT 3aMepP3aHHA HAH JUIA YMEHbLIEHHS
TEMJIONOTEPh;

r) TenjoBoe BO3JeficTBHe TPyGONpPOBOAOB Ha OKPYKaio-
LIHe IPYHTHI;

1) MeXaHHYeCcKOe BO3JEHCTBHE 'PYHTOB Ha TpyGoOnpoBo-
JH NIPH NPOTAHBAHHH H MPOMEP3aHHH I'PYHTOB;

e) TemjnoBoe BJHsIHHe TpPYOONPOBOJOB HAa OCHOBAHHA
SJaHHA H COOPYIKEHHH;

3K) ONacCHOCTb HENOCPEACTBEHHOTO TEMIOBOTO W TMApPAaB-
JIMYECKOro BO3AEACTBHS TPAHCNOPTHPYEMOH XHIKOCTH Ha
MepaJible IPYHTH IPH aBapHaX TPy6onpoBoAoOB.

1.2, Mep3/IOTHO-TPYHTOBbIE  YCJAOBHS ~ CTPOHTEJbHBIX
NJIOLAA0K H YYaCTKOB B pafioOHaX pacnpocTpaHeHHs BeyHO-
Mep3JILIX TPYHTOB XapaKTepH3YIOTCH:

a) pacnpocTpaHeHHeM H 3ajleraHHeM BEeYHOMED3JBIX
TPYHTOB;
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6) cocTaBoM, C/lI0KEHHEM H CTPOeHHEeM TPYHTOB;

B) TeMNepaTypHLIM PeXHMOM FPYHTOB,

r) TOJILHHON CEe30HHOOTTAHBAIOWHX H Ce30HHONPOMep-
3aloUIHX CJIOEB IpyHTa,

) (PH3MKO-MECXaHHYECKHMH CBOMCTBAMH IPYHTOB;

€) Mep3JIOTHRIMH mnpoueccaMu (nyueHHe, HajeiH, Tep-
MOKapcT, TpelHHoo6pa3oBanue);

JK) TPYHTOBLIMH BOAAMH;

3) KJAHMAaTHYCCKHMH YCJOBHSMH paiioHa CTPOHTEALCTBA.

1.3. I'pynTit Bcex BHAOB HA3LBAIOTCH MEP3JBLIMH, €CJAH
OHH HMCIOT OTPHUATEJbHYIO HJH HYJEBYIO TeMNepaTypy H
comepKaT B CBOeM COCTaBe Jiel; STH TPYHTH Ha3hBaloOTCA
BEYHOMEp3JbIMH, €CJH OHH HAXOAATCA B Mep3JOM COCTOS-
HHH B IPOJOJIIKECHHE MHOTHX JieT,

ITosepxHoCTHBI CJOM TpyHTa B pailoHax pacnpocTpaHe-
HHA BCYHOMCP3JBX FPYHTOB, NOABEPraloLHiICA CE30HHOMY
MpoMep3aHilio If OTTAHBAHHIO, Ha3bIBAaeTCH:

CC30HHONPOMEP3aIOLHM — OTTaHBAIOLHIT JIETOM H Npo-
Mep3alouldi 3UMON, HO 6e3 CAMAHHA C TOJUIell BeyHoMep3-
JIOTO I'pYHTa;

Ce30HHOOTaHBAIOLRM — OTTAHBAIOULHIT JIETOM H NpoMep-
3aI0lHiA 3UMOIT 10 MOJHOTO CAHAHHA C TOJALUEN BeyHoMep3-
JIOFO TPYHTa.

Mpumeuanne Chon rpyta, 3aMep3ancilite 3HMOft H He OTTanBa-
OUlKe NO.IHOCTbIO B TeyeHHe OQHOro-ABYX JieT, Ha3hBAIOTCA NEPEJeTKaMH.

1.4. HaumenoBanue BHIIOB Mep3JblX IPYHTOB
APHHHMAIOT B COOTBETCTBHH € XapaKTePHCTHKAMH 3THX
FPYHTOB, KOTOpble OHH npHOOpeTaloT NOoCjhe OTTAaHBaHHS.

Js rpyHTOB, cogepiKaluix Goabue 50% wacTHu pasme-
poM ot 0,050 npo 0,005 as, K OGHYHOMY HAaHMEHOBAHHIO
ao6aBasgercs HaHMEHOBaHHe «MblJeBaTHe».

1.5. CroxeHHe Mepanoro rpyHTta, O0OYyCJOBJEHHOE
3aMep3aHHeM cojiepxalieiics B HeM BOAH H XapaKTepuaye-
sMoe HopMOfi, BeJHYHHOI H pPacnosoXeHHeM JeAsHbIX BKJIO-
Yewiif, Ha3HIBAETCS KPHOTEHHOM TEKCTYpOH.

Pazingaiorcsi MaccuBHas, CJIOHCTasi H ceTyaTasi TeKcry-
pH Mep3:10ro rpyHTa.

MacceBHast TekcTypa B OCHOBHOM XapaKTepH3yeTcsl Ha-
JH49HEeN BOpOBOro Jbaa.

ChoncTaa H ceTyaTasi TEKCTYpPbl XapaKTepH3YIOTCH Ha-
JHYMeN JWMH3 H NPOCJOEK; B TPYHTaX CeTYaToil TeKCTYpHI
STH BK.1I0UEHHSA PAClOJIOXXKEeHbt B BHJE CETKH, a B I'PYHTax
CJIOHCTOH TeKCTYpH JelsAHble BK/IOYEHHS PacnojfoXKeHH B
BHAE NPOCJOeK H JHH3, YepeAYIOIHXCA C MHHepaJbHHIMH

6



CIONMH; MHHEpAJIbHHE CIOR XapaKTepPH3YIOCH MACCHBHOH
TeKCTVpoil.

1.6. OCHOBHHIMH XapaKTepHCTHKaMH TeMIOepaTypHOro
peXHMa IPYHTa ARINIOTCH €ro CpelHeroloBasi TeMNepaTy-
pa, ray6HHa CE30HHOTO NMpPOMEP3aHHS-OTTAHBAHHA TPYHTA,
a Takxe MHHHMaJlbHAs TeMIepaTtypa rpyHTa Ha raybuhe
3aJ0xeHHs1 TPyOGonpoBojaa. DTH XapaKTEPHCTHKH Cleayer
HMETb J/1si BCeX YYACTKOB C Pa3JHYHBIMH YCJIOBHSMH TemJo-
o6MeHa, 3aBUCSIINMH OT TOJLIHHBI CHEXHOTO MOKPOBA, BH-
Jla PaCTUTENLHOCTH H COCTaBa TPYHTOB.

1.7. CpenneronioBasi TeMnepatypa FpyHTa fo H3MeHsieTcs
B IWIHPOKHX npefenax (ot 0 no —12°C). Huskune Temnepary-
pbl BEYHOMEP3JNBIX TPYHTOB XapaKTepHbl sl CeBepHBIX
pafioHoB o6siacTH Mx pacnpoctpaHenus. Ho naxe B 3THx
pafioHax BCTPEYAIOTCA YYACTKH € TaJbIMH FPYHTaMH.

1.8. CpeaHerofoByio TeMmnepaTypy rpyHTa B eCTeCTBeH-
HbIX YCJOBHSIX MOXHO NPHHMMATb MO JaHHHLIM Pa30BbIX
H3MepeHHi, NpOBeJEHHbLIX Ha TJayOHHAX, YKAa3aHHbIX B
tabm. 1.

Ta6auna |

Tay6Hub, Ha KOTOPHX H3MEPAETCR CPEAHETrOAOBAas Temneparypa
TAHHUCTHIX TPYHTOB

CpeaHerononas TeMmneparypa Or 0 no Huxe —2 Huxe
pea nrpyn‘ra paTyp —2°C Ro —4°C —4°C
[pu wusmepenusx ¢ cepemuust | 3,5—4 M 5—6 & 7—8 u

JeTa 10 MOMEHTa II0JIHOr0 npo-
MEp3aHHA Ce30HHOTANOro CJOs
rpyHTa

Ilpu H3MepeHHAX ¢ MOMeHTa 5—6 » 7—8 M 9—10 »
NOJHOr0 NPOMEP3aHHA CEe30HHO-
TANOTO CJIOf IPYHTa [0 CEpenH-
HH JeTa

[Tpumeyanne. B necyaHux H CKaNbHHX FPYHTAX rAyGHHHI H3-
MEPeHHA TeMNEpaTyp yBEJHUHBAIOTCH Ha 1—2 M,

Ipn namenenun ycjoBuit Tennoo6MeHa Ha NOBEPXHOCTH
rPyHTa, BbI3BAHHOM OCBOEHHEM TePPHTOPHH, CPelHerofoBble
TeMIepaTypsl I'PYHTa NPHHHMAIOTCA MO AaHHBIM H3MEpeHHM
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Ha TepPHUTOPHH 3aCTPOAKH HJH ONpefensioTCa TENJOTeXHH-
YeCKHM pacyeToM.

1.9. Fny6unp ce3oHHOro OTTaHBaHHS TPYHTOB H3MeHs-
iotea B npeaeaax or 0,2 go 3,5 #. MuuuMaibHele 3HaYeHHS
FAy6GHHB CJI0S CE30HHOTO OTTaHBaHHS NPHYPOYEHH K 3a-
TOPpGOBAHHBIM FIHHHCTBIM TPYHTaM C HH3KHMH CpefHeromxo-
BbIMH TeMNlepaTypaMH &, MaKCHMaJjbHbie — K CylNeCYaHbIM,
JIMIIEHHBIM DAcCTHTEJNbHOrO NOKPOBa CO CpeAHerofOBHIMH
TeMnepatypaMu rpyura, 6;au3kumu K 0°C.

[1y6HHBI CE30HHOrO NMpOMEpP3aHHsl TPYHTOB H3IMEHAIOTCA
B npenenax ot 0,6 1o 5 s#. B pafioHax ¢ MOIHBIM CHEXHBIM
NOKPOBOM HauMeHblliee NpOMep3aHHe Ha6GA0aeTcH Ha OT-
puuaTteabhbix opmax pesaveda (nmosocH CTroKka H T. N.);
HanGosblee — HAa NOBBILIEHHBIX YYacTKax 6e3 pacTHTeJbHO-
ro noxkposa. B paiionax ¢ GecCHeKHbIMH 3HMaMH HaHMeHb-
ulee nNpoMep3aHue, Kak MPaBHJIO, XapAKTEPHO AN NOJOXKH-
TeabHbiX GopM peabeda, a HauGoJbllee A/ MOHHAKEHHBIX
y4acTKOB.

1.10. Tny6uHa ce30HHOrO OTTaHBaHHA TrpyHTta M. npu-
HHMaeTcsl paBHOA HauGoJbliell H3 €XEeroHblX MaKCHMaJb-
HBIX TIYOHH CE30HHOTO OTTAUBAHHA TPYHTa 33 CPOK HabJio-
HDeHHN 3a (aKTHUECKHM OTTaHBaHMEM TPYHTOB He MeHee
10 ner:

a) B mpejesnax 3acTPOAKH — MO AAHHHIM HaGJIONEHHH
Ha OCYIIEeHHOW MuollajKe 6Ge3 pacTHTe/JbHOro H TopdsiHoro
NOKPOBA, OYHLLaeMOH BECHOH OT CHera;

6) BHe HaceJeHHBLIX NMYHKTOB — Ha MJOLLafike € ecTecT-
BEHHbIMH YCJIOBHSMH.

ITpn orTcyTcTBHH JaHHBLIX MHOTOJNETHHX Habaonenui
r1y6uHa Cce30HHOro OTTaWBalHsA rpyHta f: onpenensercs
TEMJIOTEXHHYECKHM PaACyeToM.

1.11. Tay6una ce3onHoro npomep3anus rpysta Hy npu-
HHMAaeTCs paBHOH CpPelHed H3 eXKeroAHbIX MaKCHMAaJbHbIX
r1yOHH Ce30HHOTO NPOMEP3aHHsl TPYHTOB MO AAHHBIM
HabnoneHn# 3a cpok He MeHee 10 nerT:

a) B npeienax 3acTPONKH — 10 AaHHLIM HabMONCHH
Ha OCyLIEHHOH IuIollagKe 6e3 pacTHTeNbHOTO H TOpdAHOro
NOKpOBA, O4YHILaeMOil 3HMOH OT CHera;

6) BHe HaceJIeHHBIX NMYyHKTOB — Ha IJIOILA/IKe C ecTecT-
BEHHBIMH YCJIOBHSIMH.

IIpu OTCYTCTBHH JaHHBIX MHOrOJNETHHX HaGMIONEHHT
ray6HHa ce30HHOTO mpoMep3aHus rpyurta Hy onpenensiercs
TeMJOTEXHHYECKHM pPacyeToM.

1.12. B Teyense rofna TemMneparypa rpyHTa HCIHTHIBaeT



ce3oHHble KoseGanusa. ITH Koaebanua TeM Gosblue, YeM HH-
XKe cpejlHerooBas TeMneparypa rpyHta. Munumanbhble
TeMIepaTyphl TPYHTa HA Pa3jIM4HHIX IAy6HHAX NPOCeKHBa-
I0TCA B pa3Hoe BpeMms roaa. B mpepenax rayouH 1—2 a,
CYyHTas OT NOBEPXHOCTH TPyHTa, 3TH TeMIepaTypsl OGLIYHO
Ha6MI0al0TCS B KOHLE siHBaps —Havane ¢espas.

1.13. 3a MHHHMAaJbHYIO TeMIlepaTypy TPYHTa B pacuerax
(pacuetHass TeMnepaTtypa f;) NpPHHHMAaeTCs MHHHMMalbHas
cpenHeMecsiyHasg TemmepaTypa rpyHTa Ha rayGHHe 3ano0xe-
HHA TpyGonpoBofa (CunTasi OT MOBEPXHOCTH IPYHTAa A0 OCH
TPyObl HAH CepelHHbl KaHaja). ITa TeMliepaTypa onpepe-
JAETCA N0 JaHHBIM MHOTOJETHHX HaOaopneliHil (3a cpok He
Menee 10 neT) 3a TeMnepatypoit rpyHTa:

a) B npelenax 3acCTPOilKM — MO JaHHLIM HaGJI0deHHil
Ha OCYyLIEeHHO# NJollaake 6e3 pacTHTENIbHOrO M TOPpdAHOro
TIOKPOBa, OYHIULAEMOIl OT CHera,

6) BHe HaceJeHHLIX NYHKTOB — Ha NJOILAJKe C ecTecT-
BEHHBIMH YCJIOBHSIMH.

IIpn OTCYyTCTBHH JdaHHLIX MHOTOJETHHX HabJloneHuil
pacueTHas TeMmepaTypa rpyHra f; OonpeRensiercsi TEmJoTex-
HHUECKHM pacyeToM.

1.14. du3uxko-MexaHHYeCKHe CBOHCTBA Mep3JbiX TpPYH-
TOB 3aBHCHT OT HX TeMnepatypnl. Oco6eHHO Pe3KO 3TH CBOIl-
CTBA H3MEHSAIOTCS NPH Nepexoje I'PyHTa H3 Mep3Jsioro coCTo-
anua B Tanoe. Ocajgka Mep3/0ro rpyHTa NPH OTTAaHBaHUH
NOA HAarpy3kofl COCTOHT H3 OCAAKH OTTAHBAHHS H OCALKH
YyIJIOTHEHHSt TpyHTa. IlepBHINl BHI OCaJAKH NPOHUCXOAHT 3a
cyeT COOCTBEHHOro Beca TpYHTA; BTOPOil — NoJ BO3AefCT-
BHeM BHellHell Harpy3ku. HaunGoabllyio ocaaky nps OTTaH-
BaHHH [AAIOT FPYHTH CO CJIOHCTOH H CeT4aTOl KPHOTEHHO
TEKCTYpOIl.

Tpy6GonpoBon oka3niBaeT He3HauHTeIbHOe JaBJIeHHE Ha
rpyHT. IlosToMy ocanka TpyGonposoga oGycioBi1ena ocan-
KO OTTaHBaHHA IPYHTa, T. €. 3aBHCHT TOJbKO OT CBOMCTB
TPYHTa H TeNJOBOro BO3NEHCTBHA TPYy6ONpOBOAA HA TPYHT—
30HH! OTTAHBaHUA rpyHTta nox Tpyooil.

Ecan B 30Hy OTTaHBaHHSA IPYHTOB OT TEMIIOBOro BO31eil-
CTBHA Tpy6onposoja nonajnaloT norpe6eHHHE JbAB HJIH
CHJILHOJIbAHCTHE I'PYHTH, TPYOBl MOTYT «TOHYTb» B OTTaH-
BalolleM OCHOBaHHH, BOBJIEKAast B 30Hy OTTaHBaHHs HOBLIE
CJIOH TPYHTA.

1.15. Mepanorubie npouecch 06yc/a0OBAeHbI NpOMep3a-
HHEM H OTTaHBaHHeM TPYHTOB H HaKONNEHHEM HJIM BHITAH-
BaHHEM B HHUX JbJa.



ITyyennem HasbiBaeTcsl yBesiHueHHe Oo0beMa IPYHTOR
npy HX npomep3annH. K NyyHHUCTBIM TPYHTaM OTHOCATCS
NbJIEBATHIE NECKH, CYNECH, CYTJIHHKH H TJIMHBI TIPDH BJaXKHO~
CTH, NpeBbIlIaIoNel] npejen packaTbiBanus. MakcuMalbhbie
BeJIHUHHBI My4YeHHS XapaKTEePHH [IJIsi Ce30HHOMpOMep3aio-
1LeTO CJ1051 € BLICOKHM YPOBHEM FPYHTOBBLIX BOJ.

[Tyyenne rpyHTOB NpH mnpoMep3aHH¥ [OCTHraeT HaH-
60Jblueil BeNMYHHBI Ha y4aCTKax ¢ HeCHHBAIOLUHMHCS Bed-
HOMEpP3AbLIMH TPyHTaMH, a TakXe Ha TaJHKOBLIX ydyacTKax,
0co6eHHO npH O6JH3KOM K noBepXHOocTH (2—3 M) 3ajeraHuu
YPOBHSl FPYHTORWX BOJ.

TepMokapcToM 11a3bIBAIOTCS NPOBaJbHbIC M NPOCALOY-
Hple GopMbt peaneda, o6ycaoBICHHbIE OTTAHBAHUEM COAEp-
wauleroca B rpynte abaa. HawnGosce wacto TtepMmokapcT
BCTPEYAeTCA Ha MJOCKHX yyacTKax pejbeda H B NOHHKEH-
HBIX Mectax. [IpnukHOii 06pa3oBaHust TepMOKapcTa NMpPH OC-
BOGHHH TePPHUTOPHH CJYKHT YHHYTOXKEHHE PaCTHTEeIbHOIO
NOKPOBAa M YyBeJlYeHHe MOLIHOCTH CHEXHLIX OTJIOXEHHI,
TenjoBoe Bo3feiicTBHe TpyGonpoBonos u T. 1. Tak, npokaan-
Ka TpyGonpoBoja Ha y4acTKax ¢ MOA3eMHBIMH JIbAaMH
(KMJbHBIE JIBAB) C HapYIIEHHEM EeCTCCTBEHHOrO NOKPOBa
npuBeseT K 06pa3oBaHHIO TEPMOKAPCTOBLIX 03ep H JOXOHH.

Hanenplo nasuiBaercs sensinoe oGpa3oBanie Ha nopepx-
HOCTH JibJla HJH MOYBLI B pe3yJbTaTe H3JISHISA H 3aMep3a-
HHSl PeYHOH MJH rpyHTOBOIl Boabl. Hasean obGpasyiores Bes-
Ie, rae B pe3yabTaTe NMPoOMep3aHHs BO3HHKAIOT NPEnsTCT-
BHS A5 HOPMaAbHOTO JABHXKEHHS NOBEPXHOCTHLIX H TPYHTO-
BHIX BOJ.

Haaeanbie npoueccst HHTEHCHBHO NPOTEKAlOT B €CTECT-
BEHHBIX YCJI0BHAX (OCOGEHHO B I0XKHOit 30He 06/1aCTH BeyHO-
Mep3/HX IPYHTOB), HO H H3MEHEHHs eCTCCTBEHHLIX yCJIOBHM
MOTYyT NpHBECTH K 06pa30BaHHIO Hanenell B TeX MecTax, rae
HX paHblle He Gblto. Tak, [opora, NposoXKeHHasi OKOJI0 KO-
COTOPHOIO YYacTKa, BCJAeACTBHe GoJiee GLICTPOro nmpomep3a-
HHS TPYHTA MNOX HeiH, 4acTO BLI3bIBAET MOSBJEHHE Hanefed;
TPyGONPOBOX C NMOJIOXKHTEJNbHOI TeMIepaTypoii TPAHCNOPTH-
pVeMoit XKHAKOCTH YMeHbLIAeT IVyOHHy npoMep3aHus IpyH-
Ta, 4TO Tak»Ke NMPHBOJAHT K 06pa3oBaHKIO HaJjeneit no Tpac-
ce TpvbonpoBona.

Mopo306oiiHble TPEUHHK NPEACTaBASIOT cOGOH Hapylue-
HHe CILIOIHOCTH (Pa3pbiBhl) NMOBEPXHOCTHLIX CJI0EB IPYHTa
B pe3v.abTaTe TEMIEPaTYPHOrO CXaTHS H HEPaBHOMEPHOTO
nydeHHs.

1.16. OGiacTb pacnpoCTpaHeHHs] BEYHOMEpP3JibiX TpPYH-
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TOB MO YC/NOBHSIM HX NPEHMYUIECTBEHHOr0 PACNPOCTPaHEHHS
H 3aneralius, CpeHerofloBoM TeMnepaTypsl rpyHTa, BO3MOXK-
HOCTH Jerpajauiy H BO3HHKHOBeHHS BEUHOMEp3JbIX TpyH-
TOB I HITEHCHBIOCTH NPOABJEHHS Mep3JOTHBIX IPOLUEccoB
NoApa3fessioT Ha TPH 30HLI: I0XKHYIO, CPeIHIO M CeBep-
Hylo0.

1.17. IOxHas 30Ha NPOXOAHT WIHPOKOH MOJOCON BAOMb
I0XKHOM rpaHHubl 06JaCTH PacnpOCTPAHEHHS BEYHOMEP3JbLIX
rPYHTOB, OXBaThiBasi Kak ceBepHble Tepputopun CCCP
(rnaBHEIM 006pa3oM B eBPOMNEHCKOH 4acTH), TaK M I0XKHbIE
(B Bocroynoit Cu6upu). B 10:KHOI 30He pacnonoXeHbl, Ha-
npHMep, TakHe HacesleHHble NYHKTH, kak Bopkyra, Cane-
xapa, Hrapxa, Ilerposck-3abaiikaanckuii, Baneii, Cxoso-
poauHo, bonai6o, Maranan.

Pacnpenenenne u 3aneranie BeYHOMep3JIbIX TPYHTOB B
I0JKHOM 30He OTJIHYaeTcsi GOJIBIIMM pa3HooGpasueM. s
3TOH 30HBI XapaKTepPHbl NPEpPLIBHCTOCTb BEYHOMEP3JbIX FPYH-
TOB KaK Mo IJIOLIAAH, TAK H NO BepTHKanH. BeuHoMepsauie
rpyuTtsl Toauunon Ao 30—60 s nMeloT 06LIYHO OCTPOBHOE
pacnpocTtpaHenHe, ToauuHoi ot 60 1o 100 # — ocTpoBHOe 1
CIJIOLIHOE C OCTPOBAMH TaJLIX TPYHTOB, a BeYHOMeEp3JLie
TPYHTHt TONWKHON cBuile 100 » 3aHHMAIOT, KaK MpaBHJIO,
6oablIHe MJIOLIATH.

[TpepbiBHCTOCTL MO BEpTHKAAH BBHIPAXKAETCA B TOM, UTO
BEYHOMEp3Jble TPYHTH NepeMexaloTCst CIOSMH TaJoro FpyH-
Ta. DTH CJIOH TAJOro FPYHTA YacTo SBJSIOTCS BOJOHACH-
L(eHHLIMH.

1.18. 115 10)kHO# 30HBI XapaKTePHB BHICOKHE CPeHero-
JloBble TeMnepaTypu rpyuta (mo —1,5, —2°C).

Bricokast TeMneparypa BeYHOMEP3JbIX PYHTOB I0XKHOM
30HB! H HX TpepbIBHCTOE pacnpocTpaHenHe O6YCJIOBIHBAIOT
6bICTPOE H3MEeHEHHe MeP3JIOTHO-FPYHTOBBIX YCJIOBHi B Npo-
necce CTPOMTENbCTBA M 3KCANYaTallMH COOPYKeHHH, NpH
YHHUTOXKEHHH PACTHTEJbHOTO NMOKPOBa, nepepacnpeneyeHHy
CHEXHLIX OTJI0XeHHiT u T. 0. [Ipn 3TOM MOXeT NpOHCXOAHTD
KaK OTTaHBaHHe BeYHOMEpP3JILIX TPYHTOB, TaK H o6pa3oBa-
HHe Mep3Jbix MaccHBoB. IlocsenHee xapakTepHo /st OuH-
1aeMLIX OT CHera TeppHTOpHii.

1.19. Cpenusisi 3042 06JACTH BEYHOMEP3JIbIX TPYHTOB Xa-
pakrepuayercst HX CpeAHEroROBLIMH TeMlepaTrypaMH no-
panka —3, —4°C. YuacTKH ¢ TaJbIMH TPYHTaMH BCTpeua-
I0TCSi B BHJE OT[e/IbHBIX «OCTPOBOB» Ha o0uleM ¢oHe chomL-
1Or0 pPacnpocTpaHendsi BEUHOMEP3NBIX TpyHTOB. TosmuuHa
C/10s1 Ce30HHOro OTTAaHBAaHHS FPYHTA B 3TO/ 30He B CpefiHeM
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cocrasasier 1,5—2,5 4, a ero npoMep3aHue 3aKaHYHBaeTCA
B siHBape-¢despaJe.

1.20. B cepepHoit 30He 06JacTH BeYHOMEP3JbIX TPYHTOB
HX CpeHeroJoBasi TeMnepaTypa B pPsiie PaifOHOB JOCTHraeT
—12°C. CKBO3Hble TaJHKH BCTPEYAIOTCH TOJABKO MOj 60Jb-
IIKMH BOJOeMaMH M BopoTokaMu. Ce30HHOe OTTaHBaHHE
rpyHTa JIeTOM cocTaBjasieT B cpeaHeM 0,5—1,5 #, a B TyHa-
pOBO# 30He NMPH HAJHYHH MOXO-TOP(PSFHOro0 MOKPOBA MOMKET
6biTh naxe Menee 0,2—0,3 . 3uMHee nmpoMep3aHHe OTla-
fIBLIIErO CJIOA TPyHTa 3aBepLiaeTcs K AekaGpio-siHBapio.

2. MIPHHUHUNDBI HCNOJIb3OBAHUA ITPYHTOB

2.1. B 3aBucuMocTH OT H3MeHeHHs (H3HKO-MexaHHYec-
KHX CBOHCTB MEp3J/blX TPYHTOB IIPH OTTaHBaHHH, Temmepa-
TYPHLIX PEXHMOB TPYyGONPOBONOB H IPYHTOB IO Tpacce, a
TaKXXe TeMNlepaTypHOro pexHMa OCHOBAHHA 3JaHHA H COO-
PYKeHHH, pacrnoyioxKeHHbIX BOJH3H TPyGONpPOBOAOB, NPHHH-
MaeTcst OJHH H3 CJeAYIOLIHX MPHHUHIOB HCMOJb30BaHIs
BEYHOMEP3J/bIX FPYHTOB B KauecTBe OCHOBaHHA TPyGonposo-
J0B.

[Mpuuuun I — MaKcuManbilioe coxpaHeHHe BEYHOMep3Jio-
TO COCTOSIHMSA TPYHTOB B OCHOBAHHH B Mpoiuecce CTPOHTeb-
CTBa H 3KCMJyaTalHH.

[Mpununn Il — gonyuienne OTTauBaHHA BEYHOMEP3JBIX
TPYHTOB B OCHOBAHHH B NpOLiECCe CTPOHTENbCTBA H IKCIIY-
aTauHH.

2.2. IpuHuun I npumeHsercs B CACAYIOUHX CAYYanAX:

TPYHTH XapaKTePH3YIOTCA 3HAYHTENbHLIMH OCafKaMH
NpH OTTAHBAHHH,

OTTaHBaHHe TPYHTOB BOKPYr TPy6ONpOBOXOB OKa3niBaeT
BAHSIHHE HAa YCTOHYHBOCTb PacMoJOMeHHBX BOJH3H 3LaHii
H COOPYXeHHi1, NOCTPOCHHBIX C COXPAHEHHEM OCHOBAHHS B
MEep3JI0M COCTOSIHHH.

2.3. INpunuun I npuMeHsieTcs1 B CJedyIOIUHX CJaydasx:

IPYHTBl XapaKTEePH3YIOTCS HEe3HAUHTEJbHBIMH OCajKami
Ha BCIO PacueTHYIO FyOHHY OTTaHBAHHSA;

3JaHUS H COOPYXKEHHs MO Tpacce TPyGONpPOBOAOB pacno-
JIOXKEHB HAa 3HAYHTEJbHOM DPACCTOSHHH OT TPyGONpoBOXOB
WJIM TNOCTPOEHH € AOMYyleHHeM OTTAHBAaHHA BEYHOMEp3JBX
TPYHTOB B HX OCHOBaHHAX.

2.4. B 3aBHCHMOCTH OT Mep3JIOTHO-TPYHTOBHX YCJIOBHH,
Ha3HayeHHs TPyGONpPOBOXOB, NJIAHHPOBKH H 33CTPOMKH Ha-
CeJIeHHOTO MYHKTA H Pa3MeIleHHs ceTedl BO3MOXHH CJeny-
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1011He Cnoco6bl NPHMEHEHHs NMPHHOHIIA MAKCHMAJBHOTO CO-
XpaHeHHs BEYHOMED3JIOTO COCTOSIHHA FPYHTOB B OCHOBAHHH:

a) HCK/I0YeHHE TEIJIOBOTO BO3AeACTBHS TPyO6ONpoOBOAOB
Ha I'PYHTBl OCHOBAaHHA,;

6) orpaHHueHHe 30Hbl OTTAHBAHHA TPYHTA BOKPYT Tpy-
60onpoBoaa OO0 MHHHMAJIbHBIX Pa3MepoB C LEJbI0 YMeHblle-
HHst 06beMOB paboT N0 YCTPONCTBY OCHOBAHHH H TeMNJIOBOTO
BO3JefCTBHS TPyOONpOBONAa HA IPYHTH OCHOBAHHA 3HaHUil
H COOPYXKEeHHIl;

B) AONyUleHHE CE30HHOrO OTTAHBAHHSA I'PYHTOB B JIETHHH
nepHoJ € NOCJIeAYOUHM NPOMOpaKUBAHEEM B SHMHHII ne-
pPHOZA OTTasBLIErO CJIOSI C MOMOMIbIO ClIEUaIbHBIX MePONpH-
ATHIL

2.,5. Paamepbl 30HBI OTTaHBAHHA BOKPYI TpPpyGompoBoAa,
r1y0HHAa CE3OHHOTO OTTaMBaHHSl FPYHTA B e€ro OCHOBAHHH
onpefensioTCs TeNVIOTeXHHYeCKHMH pacuetaMu. Meponpus-
THS [0 OrpaHHYEHHIO 30HBI OTTABAHHSA H IPOMODANKHBA-
HHIO CE30HHOTAJIOrO CJIOS FPYHTA B OCKOBaHHH TPYOOnpoBo-
JIOB TaKXXe NMPOEKTHPYIOTCH HAa OCHOBAHHH TeNIOTeXHHYeC-
KHX pacyeTos.

3. ClTOCOBbl NMPOKJIALIKH

3.1. B pafionax pacnpocTpaHeHHs BeYHOMEpP3JHIX TPyH-
TOB MOTYT OHITh HCNOJIb30OBAHH Ceaylollite Cnocobul Npo-
KJaJKH: Hal3eMHas, Ha3eMHas u noz3eMmHas (Kak COBMe-
IleHHble, TaK H pa3fiesibHble).

3.2, Hapsemuas npokjajnka HMeeT ClefylolxHe oco0eH-
HOCTH:

a) MNOJHOCTBIO HCKJIOHAETCS TeN1NBOE BO3NEHCTBHE TPY-
6OnpoOBOJOB Ha BEYHOMED3Jble IPYHTHI;

6) noBLILIEHHble TENJONOTEPH;

B) CypOBbIi KIHMAT CHHXAET AOJNTOBEYHOCTb TEIMJIOH30-
JISILMH;

T) YacTH 3JaHHS H COOPYXKEHHMH MOTYT HCMOJb30BATLC:
B KayeCTBe ONOPHLIX KOHCTPYKUHH NOA TPyOONpOBOALI B CO-
YeTaHHH CO CNeLHaJbHbLIMH ONOPAMH HJIH 3CTaKaZaMH.

3.3. HazemHas npoknanka uMeer crepyiooumue oco6eHHO-
CTH:
a) He3HayHTe/bHOE TENJ0BOE BO3AelcTBHe TPYy6OnposBo-
JIOB Ha BEYHOMEP3JIble IPYHTHI;

6) MeHblilHe TENJIONMOTEPH NO CPABHEHHIO C HaA3eMHO#
NPOKJanKofi (0COGeHHO MPH NPOKNAAKE B HACBLINAX);

B) CHEXHbie 3aHOCHI CHHXKAIOT AO0JATrOBeYHOCTDL TENNMOH30-
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JSUHH H YBEJHYNBAIOT BO3MOXKIOCTh €€ MeXaliHyecKoro no-
BpexJeHHs TNpH TNpPOKJaaKke B TNpejeiax HaceJeHHOro
NYHKTa;

I) MHHHMaJblibii 06beM CTPOHTENbLHO-MOHTAXKHHX pa-
60T;

1) TPYIHOCTH B TPacCHPOBKE MO HaceJeHHbIM MyHKTaM
6e3 yacToro nepeceyeHust yJHL, AOPOr H NMPOXOAOB H YHJIH-
HeHHe Tpacc Tpy6GonpOBOLOB BC/EACTBHE BLIHYXKAEHHOI Npo-
KJaAKH BHYTPH KBapTaJioB;

e) OpH yKJaaixe TPyGONpOBOAOB B HACLIMAX HA CKJIOHAX
JOJKEBl OLITh NPeAYCMOTPeHbl MePONpPHATHS MO OTBOAY NO-
BEPXHOCTHBIX BOJL H yuTeHa BO3MOXHOCTb OGpa3OBaHHS Ha-
JIej(el.

3.4. ITogzemuan GeckaHaJbHas NMPOKJAaAKa NPHMEHSeET-
¢l IAs  BOJONPOBOJHBEIX, KaHAJH3aLHOHHBIX H Ta3oBLIX
ceTen.

[Ton3emuas npokaangka TenJONpPOBOROB OCYLUECTBAACT-
csl TONLKO B KaHanax. HeseuTuaupyemble KaHaJjbl MOTYT
NPHMEHATLCA NPH HaJHYHH OGJaronpHATHLIX Mep3JOTHO-
TPYHTOBLIX YCJAOBHil.

3.5. CoBmeulenne ceTeil pa3JiHYHOro Ha3HaueHUsl Mo Of-
HOH Tpacce MOXeT OCYIIeCTBJ/IATLCA:

a) B HEMPOXOANLIX W MPOXOAHLIX KaHajax NMPH BCex cno-
co6ax npokaanku cereit (HaZ3eMiuoOil, Ha3eMHOIl, nox3eM-
HOI1) ;

6) npuMeHeleM Pa3JHYNBIX cnoco6oB Npokaankx (Ha-
npuMep, noa3emuasi 6eckaHaJjpHas NpPOKJAafKa BOAONPOBO-
1a U KaHaJH3alUHH B 30HE TEMJIOBOTO BOSII@f{CTBHﬂ TenJa0BoMH
CETH, YJIOXKEeHHOIl B KaHaJe; noja3emuas GecKaHasibHas Npo-
KJ1ajJKa KaHaJH3aUHH 1o OAHOM Tpacce ¢ Ha3eMHOH mpo-
KJIAAKOH TEN/IOBOi CeTH W BOAONpPOBOJA H T. A.).

3.6. [1pn MpoeKTHPOBAHHNI H CTPOMTEJILCTBE COBMeLICH-
HOH NMPOK/MajAKH TPyGONPOBOROB MAKCHMAaJbHO HCMOJb3YIOT-
cs caenyioline 0coO6eHHOCTH 3TOI NPOKAAMKH:

a) yMmelblIeHHe TEMJIOBOTO BO3JeHCTBUS TPy6GONpOBOLOB
Ha BeyHoOMepajbie TPYHTHI OCHOBAaHill W COKpauieHHe o6Gbe-
MOB CTPOMTEJbHLIX Pa6GoT Mo obecneyeHHIO YCTOHYHBOCTH
ceTell IpH OTTAHBAHHH H NPOMep3aHHH FPYHTOB;

6) yMeHblIeHHEe YHCIA OT/CJIbHLIX BBOAOB H BLIIYCKOB B
37a#As8 C CyUIeCTBEHHLIM COKpallenHeM HX obllero Temn.io-
BOrO BO31€NCTBHA HA TPYHTLI OCHOBalli 34aunii H yMeHb-
lieHne 00beMOB CTPOHTCALNLIX PaGOT MO MEPONPHATHAM,
o0ecreyHBaIOIHM YCTOHUHBOCTD (yHAAMENTOB 3AAaHHI B
MecTaX BBOJIOB H BLIMYCKOB (IOMOJIHATENbHOE 3araybieHne
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¢yHIaMeHTOB, YCTPOACTBO BOJAOOTBOAHBIX JIOTKOB NOA Tpy-
6aMu # Ap.);

B) BO3MOMHOCTb NPOKJAAKH BCeX CeTedl C MakKCHMaJb-
HBIM yJa/leHHeM OT 3MLaHHS;

T) ynpoiieHHe OPraHH3aUHH aBTOMAaTHYECKOrO KOHTPO-
A9 H ynpasieHHs pa6oToil TPy6onpoBoAOB ¢ MHHHMAJbHLI-
MH 3aTpPaTaMH MaTepHa/JbHO-TEXHHUYECKHX pecypcoB (co-
KpalllenHe YHCJAa H NPOTSKEHHOCTH NyTell KOHTPONBHOrQ

Puc. 1. CoBMeluieHnas npok/Jaka CaHHTapHO-TEXHHYECKHX ce-
Teil B OAHOM TpaHilice

1 — HenpoxonHoft xene3oGeTonHuM Kanaa rtenaonponona; 2 — BOAONPO-

BOA; 3 — KAHAXH3AUHK; 4 — FAHHOGETOH; 5 — 3aMCHCHHLIA HAN npeaBa-

PHTEALIO OTTAANMLIN  YNJIOTHEHHLA IPYHT; 6 — Fpannua BeYHOMeps-
BOro rpynta

o6xona, aBapHiiHLIX NOABE3J0B, YHCJA TOYEK KOHTPOAS M
ynpasJjiensis).

3.7. Ilpu nojp3eMHoOil NpoKAajKe paHOHAJbHO COBMelle-
1iHe B OAHOMA TpaHliee KaHaja TenJonpopoaa, BOAONPOBOAA
H KaHanu3auuu (puc. 1).

Bogonpososa yknajaviBaercss Ha ypoBHe MOAOLIBH TEMIO-
(hHKaLMOHHOrO KaHa/la Ha PACcCTOSHHH, ONpejesisieMOM B 3a-
BHCHMOCTH OT TeMNepaTypsl BO3JyXa B KaHaje M CpefHe-
3MMHeil BLICOTHI CHEXHOFO OKPOBA 1o TabJ. 2.

Kananuszauuonnsie TPyOH YK/IaAbIBAIOTCA MO APYTyl0
CTOpOHY TenJoHKALHOHHOrO KaHa/la Ha rayOuHe HHXe Io-
ROWwBL KaHaja Ha 0,1 u; Ha paccTOAHHH OT BOAONpPOBOAA B
COOTBETCTBHH C CAHHTAPHBIMH HOPMaMH.

TeMnepaTypa Bo3fyXa B HEBEHTHJIHDPYEeMOM KaHaJje NnpH-
HHMaeTca no TabJs. 3, a B BEeHTHJIHpPYeMOM (A OrpaHHdYe-
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Ta6auuwa 2

Paccronnne oT ocH BOAONPOBOAHBIX TPYG A0 HAPYXKHOA CTEHKM Kanasa
TENAONPOBOJA B M

Temrnepatypa CpeiHe3UMHAR BLICOTa CHEXKHOTO MOKPOBA B M

BO3AYyXa B KaHaje
e pad 0 0,1 0,2 | 0,3

20 0
25 0
30 0,
35 0
45 0
60 1

——o 000

oo e w

Ta6auua 3

Temneparypa BO3AYX3a B HEBCHTH/IHPYeMbIX KaHaJjax TenJonpoBoaoB

Tay6usa PaaMep KaHa/la B MK
32710 KeHHR
f0 Bepxa

Kauasa | 400%500 400 X600 400X 750 500%1000 | 650%1250 | 8001500

B M

0,5 12/20 12/20 13/22 16/27 24/41 27/46
0,7 12/20 14/24 14/24 20/34 28/47 30/51
1 13/22 15/25 15/25 21/35 28/47 30/51
1,5 14/25 17/30 17/30 22/38 31/53 35/60

Ilpumewanune B uxcaurene ykasaHa TemmepaTypa BO3AyXa
AN TeNJOTPOBOAOB € NapaMeTpaMH TemJioHochteas 95—70° C; B anaMe-
HaTeJe — JUIA TENJIONPOBOROB C MapaMeTpaMH TenJokocHreas 130—90° C.

HHSl 30HBI OTTAHBAaHHA FPYHTA BOKPYF KaHaja) — MO TemIo-
TeXHHUECKHM pacyeram.

3.8. PaccTosinns B CBETY OT NOA3eMHBIX TPYyGONpOBOAOB
10 06pe3oB QyHALAMEHTOB 3AaHHI H COOPYXEeHHH clepyeT
NPHHHMATD:

a) npH CTPOHTEbCTBE MO NpuHUMNY | — no TensoTexHH-
YeCKMM pacyeraM, HO He MeHee YKa3aHHLIX B Tab.. 4;

6) npu crpoutesnbcTBe no npuHuuny Il npu 6eckananb-
HOR MpOKJIafike — M0 TpeGOBAHHAM COOTBETCTBYIOIIHX IJiaB
CHulT no npoekTHPOBAaHHIO HAPYXKHBIX HHXKEHEPHBIX ceTeill;
IpH NpPOKJajKe TemMOPHKAUHOHHEIX TPYOONpPOBOAOB B Ka-
HaJjaX C MOJOXKHTE/NbHON CPeJHerojoBOR TeMmepaTypod
BO3JlyXa — He MeHee pa3MepOB 30HB OTTAHBAHHUA TPYHTa
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Tab6aununa 4

Mnnumaspusie paccroanns ot Tpy6onposonos Ao ofpe3os GyHRAMEHTOB
snannfi M coopyxeHufl, BOIBOAHMBIX ¢ COXPaHCHHEM OCHOBAHHRA
B MEpP3/OM COCTORHHH, B M

CpeancronoBas TeMNepaTypa BESHOMEDINOro
rpynta B °C
Fpyur
or 0 fro—2 l unxe —2 g0 —4 | HRKE —4
Causuermt . . ., . 7 6 5
IMecyanwtn . . . . . . 8 7 6
KpynuooGnomounumi . . 10 9 8

OKOJIO KaHa/jla B FOPDH30HTA/bHOM HaNpaB/ieHHH 33 CPOK
3KCMIyaTalHK KaHaJa,

3.9. I'nybuny 3anoxeHuss TpybonpoBofoB mnpH Oecka-
HaJNbHON NpoKJAajKe cjaelyeT NPHIHMATb MHHHMaJIbHOH B
COOTBETCTBHH C TENJIOTeXHHYECKHMH pacueTaMH, HO He Me-
nee 0,7 » no Bepxa TpyGH!,

3.10. ITpn nagseMHoil, HazeMHOIl H noa3eMHOfl (KaHa/b-
HOM) NpokJaajKe HeOOXOQHMO ApPeAyCMAaTPHBATH TEMJOBYIO
H30JILHIO TPYGONPOBOJAOB B COOTBETCTBHH C TEMJNOTEXHHYe-
CKHMH pacyeTaMH.

HeoGxoaumocTs ycTpPOACTBa TeNJOBOI H3OJNALHH NPH
noa3eMHON 6GeckaHaJbHOH MNpPOKJIaJKe H ee TOJIUHHY cJe-
JlyeT onpene/ifiTb TeNJOTEXHHYECKHM H TeXHHKO-9KOHOMHYe-
CKHM pacyeTaMH.

ITpn BbIGOpEe KOHCTPYKUMH TEMJIOBON H3OJAUHH CleAyeT
YYHTLIBATL €€ AOJrOBEYHOCTb H HEOGXOMHMOCTb ee 3aLIHThI
OT BHEIUHHX BO3AENCTBHIT (KIHMATHYECKHX, MEXaHHYECKHX
H 1p.) B 3aBHCHMOCT!H OT cnoco6a NpoKNaaKu Tpy6OnpoBso-
IOB.

3.11. [lop3emHass GeckaHasJbHasi NPOKJARKa BOAOMPO-
BOAHBIX H KaHaAH3aUHOHHBIX TPy0 OCyllecTB/ASeTCs, Kak
npasuso, 6e3 Tennou3osinuy. B pesyabrate Tensosoro B3a-
HMOJeACTBHS TPY6 C OKPYXKAIOWHM HX MEeP3JNLIM TFPYHTOM
BOKpYr TpyGul o6pasyeTcsi oTenJeHHas 3oua (30Ha OTTall-
BaHHs). DTa 30HA TaJOro rPpyHTa SBJSAETCH €CTeCTBEHHOIl
TeNJIOH30JslHell H NpefoXpaHseT XHAKOCTb B Tpybax OT
3aMep3aHHA NPH KPATKOBPEMEHHBIX OCTAHOBKAax PaGoTLI
Tpy6OnpoBOAa, TaK KakK NpoMep3aHHe CJlOSl TaJOro rpyHta
NPOHCXOAHT CPABHHTEbHO MeJIEHHO.

Tennousonsuusa MoxetT OLITh NPHMEHEHAa TOJNLKO B CY-
XHX, XOpOIIO APEHHPOBAHHLIX IPYHTaX, €CJH 1O TEeXHHUKO-
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IKOHOMHUECKIM pacyeTaM 3TO OKasbiBaercsi GoJjee lieseco-
06pa3ubiM, YEM JONONHHTENbIILIH MOLOTPeB BOALI, €€ Henpe-
pblBHAS LHPKYJIALHA H T. I.

3.12. I1pu noasemuoil npokaanke Tpy6onpoBoaoB B BeH-
THAMPYCMDLIX Kauanax GoJiblloe BJjiisiiHe Ha YCTORYHBOCTb
H30JSIIHH OKa3biBaeT BbICOKAast BJAXKHOCTb BO3AyXa NpH ne-
PHONHYECKHX KoseOaHHAX ero TeMNepaTypnl OT NOJOXH-
TeJIbHbIX [0 OTPHUATEAbHLIX 3HaUeHHIl.

3.13. YcraHOBKY 3aABHXKeK HAa TpyGompoBofax chelyer
npeaycMaTpHBaTb € YYETOM BO3MOXHOCTH OMNOPOXHEHHS
aBapHiiHLIX YYaCTKOB 3a BpeMs, OnpejesissieMoe TeNJOTeXHH-
YeCKHM pacuetoM (BpeMsi JOMyCTHMOIl OCTaHOBKH).

4. OCHOBHBIE MOJIO)XEHHUSA
TEMJIOTEXHHYECKHX PACYETOB

4.1, TenaoTexHH4YeCKHMH pacyeTaMH onpejensercs TeMm-
nepaTypublil PeXXHM CaHHTapHO-TEXHHYECKHX CeTed H OKpy-
JKAIOLLHX X TPYHTOB.

B cocrap TennoTeXHHYECKHX pacyeTOB BXOLHT OmNpene-
JieHHe:

a) MHHHMAaJbHLIX TeMNepaTyp rpyHta Ha riayGHHe 3aJ0-
XeHHs TpyGonpoBoza;

6) cpeaHeronoBoii TeMnepaTypbl FPyHTa,

B) T1yGHH Ce30HHOTO OTTAaHBaHHA HJH NpOMep3aHHs
rpyHTa;

r) H3MeHeHHs TeMMepaTypbi TEMJIOHOCHTeNd MO JAJAHHE
TpybonpoBoaa;

A) pa3MepoB 30Hbl OTTaHBAaHHA BOKPYr TPy6ONpOBOAA;

€) BpeMeHH BO3MOXHOTO NpekpallleHus paborst Tpybo-
npoBona H3 YCJAOBHA HEAONYCTHMOCTH 3aMe€p3aHHsi B HEM
TPaHCMOPTHPYEMOIT XKHIKOCTH;

) TeMInepatypbl H pacxoja BO3LyXa B KaHaje AJifl OF-
paHHYeHHs 30HHI OTTaHBaHHSA B IPYHTE BOKPYr KaHaJja,

3) TemmnepaTypnl H pacxoia BO3AyXa B KaHaJie JAf CO-
XpanerHs BEYHOMEP3JI0ro COCTOAHHS TPYHTOB NOJA KaHaJoOM
(npi# OTTaUBAHHH JIETOM H NPOMEpP3aHHH 3UMON OrpaHHYEH-
HOTO €105 FPYHTa MOJ NOJOIIBOH KaHana);

H) YCAOBHH H CKOPOCTH OGPa30BaHHsl KOPKH JIbAa Ha
BHYyTpPeHHHX CTeHKaXx TpybonpoBoxa;

K) ONTHMAJbHOH BeJHUYHHBI TENJIOBOM H30JALHH,;

J) KOJHYecTBa TeIJsa, HeOOXOAHMOro A NOJorpesa
HIKOCTH C LleJbl0 NPEeNOTBPALLEHHS ee 3aMepP3aHHs;

M) OGTHMAIbHOrO KOJHYECTBA YCTAHOBOK NOAOrpeBa.
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4.2. B 3aBHcHMOCTH OT cnioco6a npoxaaaky Tpy6onposo-
JI0B H €ro TeXHOJOTHUeCKHX OCOOEHHOCTeH, KOTOpHe omnpe-
NelfI0TCS BHAOM TPAHCMOPTHPYeMOfl XKHAKOCTH (BOAA,
CTOYHAsA >KHJKOCTb M T. .) H peXHMoM paGoTH (HenpepuB-
HHl, NePHOAHYECKHIT), NPHMEHAIOTCH pas/JHYHHeEe MeTOAH
TeNJOTEeXHHYECKAX pacyeros.

4.3. TennorexnHyeckHe pacueTnl NPOH3BOASATCH HAa OCHO-
Be NMPHHATOrO TFHAPABJHYECKOrOo pexuma Tpy6onpoBoaos.
B cBolo ouepenb Ha OCHOBAHHH TENJIOTEXHHYECKHX PacyeToB
MOryT OblTb BHeCeHbl KOPPEKTHBH MO IHAPABJHYECKOMY pe-
XKUMY.

4.4. TenaoTexHHYeCKHe pacyeTbl NPOH3BOASTCA MO OT-
JNebHbIM pacyeTHHIM ydacTKaM. 3a pacyeTHHI NpHHHMaeT-
CSl y4aCTOK, Ha NPOTSAXKEHHH KOTOPOTrO YC/NOBHS TensnoobMme-
Ha MOXHO NPHHATb NOCTOAHHBLIMH (pacxomml, rjy6uHa 3a-
JIOXKeHHsl, CBOACTBA T'PYHTOB BJOJb TPACChl, CHEXHBIH IO-
KPOB H T. IL.).

4.5. B TenJoTexHHYeCKHX pacueTax NPHHSATHI CJeAylo-
L{He OCHOBHbLIE OnpeiesIeHHs1 H 0603HaUEHH:

r — BHYTpeHHHfl paaHyc TpyG6ul B A1;
Ty — HapYXHbIfl pagnyc TPYOH B X;
h — ray6uHa 3aJi0KeHHA TPYOH (OT NMOBEPXHOCTH FPYHTA RO ee OCH)
B M;
! — nnuna pacueTHOro yuactka Tpy6onpoBoAa B A;
Hy —ray6una oTTanBaHHs TPYHTA B M;
Hy — ray6HHa npoMep3aHHs TPYHTa B A,
H¢ — TonumnHa cHeXXHOro NOKpoBa B M;
rg — pagnyc TpyOh ¢ H3OAsALHeEl B M;
Oy — TOJIHHA H30MSLUHHA B M,
S — To/MHA C/I0A TPYHTA, TepMHYecKOe COMPOTHBJIEHHE XKOTOPOro
PaBHO TEPMHYECKOMY CONMPOTHBJIEHHIO M3OJALHH, CHEra M T. M.,
NpH HaNH4YHH OJHOBPEMEHHO CHera H TEMJIOH3ONALMH Ha NOBEpPX-
HOCTH rpyHTa S onpeaeasietcs no dopmy.e

st (35 + {—) @.1)

Ar — K03 GHUHEHT TENJONPOBOAHOCTH IPYHTA B Ta/JOM COCTOSIHHH B
KKaa/m - 4+ 2pad; onpegenserca no 1aba. 5;

Ay — K03b(HUHEHT TENIONPOBOAHOCTH TPYHTa B MEP3/IOM COCTOSHHH,
B KKQA[M - 4 - 2pad; onpepensercs no Taba. 5;

Ac — K03 PHIHENT TENNONPOBOAHOCTH CHEra B KKGA/M - 4 - 2pad; onpe-
Jensierca no taba, 6;

Ay — KOSOPHUNCHT TENNONPOBOANOCTH TENAOHIOASIHI B KKAA/M « 4 X
Xepad,

Ry — BenoMmoratenbHan BeiMUHHA ANA BLIYHCJEHHA TepMHYECKOro cO-
npoTHBACHHA TPYOut, YIOKeEHYoil B FPYNT; onpeacasercs no lo-
mMorpaMme (pHc. 2);
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03

TaGauga 5

Pacuerme 3HAYEHHS Tennodmsxqecxux XAPAKTCPHCTHK TaAAMX H MepP3anX T[PYHTOB
Obvenumit an CyMmmapuast ) Koagpduunenr TennonpoBOAHOCTH TPYHTa B XKa4/M-4-2pad O6BeMHAR TEMAOE MKOCTD

BEC Py 1";"2“;3,,‘;’3?" NECKH cyneck CYTJTHHKH - KRB B KKaA[%*-2pad

B 7/M4° epunnub W Ay Ay A, ' Ay A A, C, l Cy
1,2 0,05 0,40 0,52 — — — — 285 260
1,2 0,10 0,62 0,79 0,38 0,45 —_ — 320 270
1,4 0,05 0,57 0,69 -—_ - — — 330 300
1,4 0,10 0,87 1,08 0,52 0,69 0,44 0,68 370 315
1,4 0,15 1,00 1,25 0,71 0,88 0,56 0,84 410 330
1,4 0,20 - — 0,84 1,05 0,65 0,94 450 345
1,4 0,25 — — 0,92 1,16 0,72 1,00 490 360
1,6 0,05 0,75 0,91 —_— ~— —_ —_— 380 340
1,6 0,10 1,05 1,35 — — — — 430 360
1,6 0,15 1,25 1,60 0,93 1,10 0,72 0,98 470 370
1,6 0,20 1,36 1,73 1,05 1,29 0,88 1,12 520 393
1,8 0,25 1,41 1,82 1,16 1,44 0,96 1,24 565 410
1,6 0,30 — 1,93 1,20 1,55 1,00 1,30 610 430




66—V

16

ITpodorxenue raba. &

Kosddrnuerr TenNenpoBORHOCTH FPYHTa B KXGA/M-%-2pad

063.;".‘;:"9 ”“:’;‘y::‘?;%:aiﬂ‘ NeCKH cyneca CYTNHHKE-TJIRHN OGM:H;::":?‘"‘:?P‘;S o
B 7 CARHEUN Wo A A, A'1' "u A A'u Cr I C.
1,6 0,35 —_ —_ 1,30 1,65 1,05 1,35 650 445
1,6 0,40 -— —_ — 1,72 1,10 1,41 700 465
1,6 0,60 —_ — —_— — — 1,50 — 500
1,8 0,10 1,30 1,60 — —-— — —_ 480 400
1,8 0,15 1,55 1,90 1,18 1,31 1,00 1,23 530 420
1,8 0,20 1,65 2,10 1,34 1,52 1,12 1,38 580 440
1,8 0,25 1,75 2,23 1,43 1,70 1,24 1.53 640 460
1.8 0,30 — 2,32 1,48 1,82 1,28 1,61 690 480
1,8 0,35 — — 1,51 1,93 1,33 1,66 740 500
1,8 0,40 —_ —_ — 2,00 1,40 1,72 795 520
1,8 0,60 — — — - — 1,80 — 560
2,0 0,15 1,76 2,20 1,40 1,50 — — 590 470
2,0 0,20 2,00 2,42 1,56 1,75 1,24 — 590 490
2,0 0,25 2,26 2,72 1,73 1,93 1,35 1,65 705 510
2,0 0,30 — - 1,80 2,10 1,44 1,75 770 530
2,0 0,35 — —_ —_ —_— 1,53 1,86 820 555




Ta6auna 6

KoahHuMEHTH TenaonpoBOAHOCTH cHera A¢ Aas HanGoaee
XapaKTepHBIX NYHKTOB OGJACTH BEYHOMEP3AHWX rPYHTOB
B KKaa[m 4 -2pad

Myuxr A,
CKOBOPOAHHO . . . & « + « o o« « 0,17
Hrapxg e e e e e e e e e e e 0,22
BOPKYTa . . . - . + & & v « & o o 0,25
SARYTCK . . v & v v v v e e e e . 0,13
Anageps . . . . . . o . 4 . e 0,28
TukcH e e e e e e e e e e e e 0,28

ar T

as 4

. /

3 y.
b 7
P,
af
{ 2 Jd 4 5 10 20 30 Mr

Puc. 2. HoxorpaMma fas oOnpejeneHus BCMOMOra-
TeJbHON BeJHYHHH Ry

Ry — TepMuueckoe cOMPOTHBJEHHE KOABLEBON TENJOH3OARMUN TPYGO-
npoBoia B M-4-2pal/KKAA;, ONpeHenfieTcs NO  MOMOrpaMMe
(puc. 3);
U — CKOPOCTDb ABHAKEHHS BO3AYyXa B M/CeK;
Cr — KO3 GHUHEHT TENI0eMKOCTH TANOr0 TPYHTa B KKaA/#3- 2pad; on-
pelesierca no Tabua. 5;
Cyx — Ko3¢$uueET TeMI0eMROCTE MePINOre TPYHTa, B KKAA/M® - 2pad;
ODpeIelitates Mo Tafim. 5¢
t — temneparypa ERIGCTE B °C;
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15 — TeXDepaTyP2 ENIKCCTE B EA%dle D2CISTEOIO YWACTX2 TPYGOZpO-
23072 3 °C;

Iy — TexnepaniPa EEIXOCTE B EOETC PACUETHONO YIaCTEa TpyGompo-
sona 3 °C;

{, — TexmepaTYpa 3oaxyxa 8 C;

{r —DpacieTHaS TEMDEPETYPA IPYHT2 Ea raybuue 3an0xeHns Tpy6o-
mposola B °C;

fo — cpenHeron0Bas TeMnepaTypa rpysra B °C;

¢ — TEemNOTA 3aMEP3aHusi BOAM HJIH Tasnug abja 8 1| #3 rpyura B

KKaA[M?, paBHas:

Ve—W,
=p(W.— W, = —— 4.2
g=p W, w) Ye = PYo Wer1 4.2)
om
r,
— 4 . 015
33 002
2 ”l]l ‘ll
tﬂz 004
17 ]
0 205
153 006
ol go7
nE ik
= o1
123
E a5
: 02
4
1 -~
i'w -3 03
107 ]
1,06 ——: 04
105 a5
104 of
181 E 0?

Puc. 3. Homorpamma aasa onpefiefleHHs TepMHUYECKOr0
CONPOTHBMEHHS KOJMBUEBON TeN/IOH3OAAUHH TPYGO-
nposoja Rx

3fech P — YRenbHa#d TeNJOTa NJABJEHHA JbJAa MIH 3aMep3aHast BOAM,
paBuas 80 xxaa/ke;
Yo — 06beMHHA Bec CKeleTa Mepanoro rpyHra B Ke/#3;
Yo — 06beMHBIl BeCc Mep3Joro FpYHTa B K2/M3,
W — cymmapHast BecoBast BJQXXHOCTb IPYHTa B JOJAX €XHHHIB,
Wy — BecoBoe coaep:kanye HelaMep3lueit BOAM B AOAAX elHHHUH,
onpenesnseMoe no hopMyne

Wa = kaW5, (4.3)
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ky — X03¢pHUHEHT, NPHHHMaeMblfi N0 Ta6a. 7 B 3aBHCHMOCTH OT
BHAA IPYHTA, YHCIa naacTHyHocTH Wy M TeMnepaTypul Mepa-
JIOTO TPYHTa;

Wp — Ba1aXHOCTL Ha TPaRHUeE PACKATHBAHUA B AOAAX AHHHLSL.
Ta6bauua 7

3nayenne koadhdHunenra kg

3naveHust k" TPR TeMmnepatype
Fpyur nlllgl"::l’lll‘;c‘l'l TPywTOs ® °C
03| =05 —1 | —2
INeeckn . . . . . . . Va1 0 0 0 0
1<Wp<2 0 0 0 0
Cynecu L 2<W: <7 0,6 0.5 0'4 0'35
7<Wp<13}{ 0,7 |0,65}0,6 |0,5
Cyramnkn . . . . . . {13<l¥7:< 171 1 0,75 | 0,65 | 0,55
Tamwat . . . . . . . Wan>17] 1 0,95!0,9 |0,65

C — yRenbHas TENJOEMKOCTb TEMJOHOCHTeNst B KKaa[xe - 2pad;

G — BecoBoft pacxoj TENIOHOCHTENSA B K2/[4;

vV — K03 GHUHEHT, 3aBUCALIHA OT CTeNeHH 3anosHeRHs TPpyGonpoBoAa;
T —BpeMA B 4.

5. TEMIEPATYPHbIA PE)XXUM TPYHTOB

5.1. TeMmepaTypHblii pexHM TPYHTOB XapaKTepHayeTcs
HX CpelHeroxoBOii TeMnepaTypol fy, MHHHMAaJbHON CpejHe-
MeCsiYHOH TeMnepaTypoil TPyHTa Ha riayOHHe 3aJIOXKeHHS
tTpy6onpoBona fr H ryOHHOH CE30HHOrO NpoOMep3aHHS-OT-
TaWBaHHUA TPYHTOB Hy u Hy. JTH TeMnepaTypnl ¥ rayOHHbBI
C€30HHOTO0 NpOMep3aHHsI-OTTAUBAHHS TPYHTOB NMPHHHMAIOT-
csl o naHHbIM HaGmiopennit (cm. nm. 1.8, 1.10, 1.11 u 1.13).

5.2, [1pu oTCYTCTBHH ONBITHHIX HaHHBLIX 3HaueHHs o, Ir,
Hy u H, onpenensiorca pacuetoM. B pacuerax ciemyer
YYHTHIBATb  BO3MOXKHblE H3MEHEHHS  TenJO(H3HYeCKHX
CBOHACTB TPYHTOB, HX BJa)XHOCTH H YCJAOBHA Temsoo6MeHa
Ha NOBEPXHOCTH, KOTOpLIE MPOH30AAYT B pe3y/bTaTe OCBOe-
HHSl TEPPHTOPHH.

5.3. B TensoTexHHYeCKHX pacyeTax CyMMapHas BJaX-
HOCTb AJs MJIOULAAOK, Fie COXPaHseTcsd eCTeCTBeHHHIl mo-
KPOB H MPHPOAHHI PeXHM TPYHTOBLIX BOJ, NpPHHHMaeTcs
PaBHOII ecTeCTBEHHOM; AJA NJOIIAI0K, Tae NpeaycMaTpHBa-
eTCA BePTHKalbHasi NJIAHAHPOBKA, MEPONPHATHA NO pery.H-
POBaHHIO MOBEPXHOCTHOrO CTOKA HJIH MO NOHHXXEHHIO YPOB-
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HSl HaAMEP3NOTHLIX BOA H ApPYrie Mepn N0 HHXEHepHOH
NOATOTOBKE TEPPHTOPHH, NPHBOAAILHE X YMEHbIUEHHIO
BJIAXKHOCTH TPYHTOB, BenHYHHa W, npHHHUMaeTCs paBHOI:

ANl CYrJIHHKOB o . =0,15+ 0,25

e L WS om0 0,15

» MECKOB4 + .+ « We=W,=0,02 =+ 0,07

rae Wp—— BJ1Ia2KHOCTb Ha IpaHulle pacKaTblBaHHA B J0JIAAX
€XHHHLDbI;

W — B1aXHOCTb Ha IpaHHLe TeKyYeCTH B ONAX ellH-
HHLLBL,

W.— MAaKCcHMaJnbHan Monexynﬂpuan B.1arO€MKOCTb
rpyH'ra B NO0JAX €AHUHHLH.
_/1
4510°

¢-10*

350"

316

2546°

215*

1,516
4000 5000 6000 7000 T,

Puc. 4. Homorpamma asis onpenesenis 3Havenns A

5.4, MunuMajbHas Temnepatypa rpyHTa fr BBIYHCJSET-
cs no ¢popmyiie
b =ty + QAB, (5.1)
rae A —onpepeasiercs no rpaduky (pHuc. 4) B 3aBHCHMO-
CTH OT Ta;
Q, — oTpHUATe/NbHAA CyMMa I'Paflyco-4yacoB 32 3HMHHIT
nepHox (MHHHMaJbHAst 3a CPOK HaOJIOACHHI
10 ner);
T, — NPOAO/IKHTEJILHOCTb NMepHOJAa C OTPHUATENbHBIMH
CpefHEMeCYHBIMH  TeMrepaTypaMu  BO3[yXa
(3uMHUA nepHOA) B 4;
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3uayenne B naxomntca no Homorpamme (puc. 5) mno na-

pamerpam P it u:
w=81/ o
i (5.2)
= Cu
N h"/)‘M .
BennuuHbl K03 (QHULHEHTOB TeNJONPOBOAHOCTH Am H

o0beMHOH TensnoeMkocTH Cy Mep3Joro rpyHTa npHHHMAIoT-
csi IJIA 3HAueHHI BJAXKHOCTH

’, H 00beMHOr0 Beca TPyHTa B
09 ({“ €CTeCTBEHHBIX YCJIOBHSAX.
ash—\ Jnst TeppUTOPHH 3acTpO-
a,\ KH 3HayeHHe S NpHHUMaeTCs
aé\\ pPaBHBLIM HYJIO, T. €. 3HauYéHHe
ast\ NN B naxopurtcs no HoMorpamme
N N (puc. 5) npu $=0.

od \\\ ‘\fhtm:\ I'ltpn onpexeseiu 3nave-
az\ng\\\\;: HHSL fy A1 YYacCTKOB BHe Ha-
- SIS CeJielluBIX NYHKTOB TOMUIMHA
u CHEXHOTO TNOKPOBa MpH Bhl-
VW W d W W Wy (UHCACHHH  3HAYCHHS S mno

tdopmysne (4.1) npuHuMaercs

Puc. 5. Homorpamma aaa paBHOHl MHHHMaJbHON cpej-

onpeneaenun suavenns 3 He3uMHell 3a CPOK HaGuioge-
uuit 10 ner.

5.5. B npouecce ocBoeHHs TeDPHTOPHH YCJOBHS Temjo-
ofMeHa Ha NMOBEPXHOCTH IPYHTA NMpPETEpHeBalOT pe3KHe H3-:
MEHEHHS 3a CYeT OCYLeHHS MEeCTHOCTH, H3MeHeHHsl MOLLHO-
CTH H IVIOTHOCTH CHEXHOTO NOKDPOBA, YJA/JeHHs PacTHTelb-
HOro NOKpOBa H T. A. Bce 3To npuBoAHT /160 K yBeaHUEHHUIO,
N160 K yMEHbLICHHIO CPelHerojJoBo# TeMNepaTyphl IpyHTa,
a C/efoBaTeNbHO, H K H3MEeHeHHIO MHHHMAJIbHOM TeMIepa-
TYpbl IPyHTa Ha riyGHHe 3ajl0XeHHs Tpy6Gonposoaa ¢ Oco-
6EHHO CyIeCTBeHHOe BJHSIHHE Ha H3MeHeHHe !r OKa3blBaeT
yllaJlenHe cHexXHoro nokposa. Ecau B peayabraTe HOBBIX yC-
JIOBHH OXHIaeTcs H3MeHeHHe fp, TO €ro BeJHYHHA onpenesi-
ercs no Gopmynam:

TIPH OTCYTCTBHH CHE)XHOTO MOKPOBAa B 3HMHHH NepHOR

~2 (gt rg))
fo = e (% + 3= Q) (5.3)
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npy HAJIHYHH CHEXKHOIO NMOKPOBA

-5 e 20 3 y3g0,
ts 8.60(9 +T A LA VRE,) 64
rie Q; — orpHUaTeIbHAA CyMMa rpalyco-4acoB Bo3AyXa 3a
3HMHHH NMepHOA (cpenHsAs 3a cPpok HaGJIONEHHA
10 ner);
Q, — cyMMa rpajyco-4yacoB BO3JyXa 3a JIeTHHI nepHoj,
(cpennss 3a cpok Habmonenni 10 ner).

3HaueHue B onpepensiercs mo Homorpamme (pHc. 5) no

3Ha4YeHHI0
p=S§ ‘/%‘- npu p =0,

JAna yyacTkoB, pacno/ioXeHHHX B Npefeaax HaceseH-
HBIX NYHKTOB, 3HayeHHe lo onpefensercs no ¢opmyae (5.3).
Beanyunsl k03P HUHEHTOB TemJONPOBOJHOCTH Ar H Au B
¢opmynax (5.3) u (5.4) ¥ TennoThl 3aMep3aHHA ¢, BhIYHC-
aseMoil no ¢opmyne (4.2), onpenensiorcs A 3HaAYEHHH
BJIaXXHOCTH TPYHTa Ha 3aCTPOEHHON TepPHTODHU. 3HaueHHe
BJIAXXHOCTH TPYHTA Ha 3TOH TepPHTOPHH MOXHO NPHHHMATh
no yka3anusam n. 5.3.

3HayeHHe BeMHyHHbl S, Bxoasiuen B dopmyay (5.4), Bhl-
yHcasercs no gopmyae (4.1).

llpumep. Onpepennts MHHUMAJbHYIO TeMnepaTypy FpyHTa f; Ha ray-
6une h=1 x Ha nuioWlajKe, rile NPeAyCMaTPHBAETCH BepTHKajAbHasA NJa-
HHPOBKA H OTBOA MOBEPXHOCTHHX BoA. CpeaHe3HMHAS BLICOTA YMJIOTHEH-
HOro CHeXHOro nokposa H.=0,28 m. IlpononxnTenbHOCTL 3HMHEro me-
puofa cocramaser T;=>5800 4; NpOAONKHTeJbHOCTL JETHEro NEepHOAA
12=2960 «. Cpennesumuns Temuepatypa po3pyxa ta=—I13°C; cpeane-
JeTHAA TeMnepaTypa Bo3nyxa fn=8°C.

I'pysT — cyrauHoK 06beMHLIM BecoM Yo=1700 x2/M%, cymmapuoh
paaxHoctbio We=0,26, npenenom packatmsanus Wp=0,15 u uncjaom
naactiunocrs Wn=8, Cpe;meronoaau TeMnepaTtypa rpyHTa A0 OCBOEHHs
nIomaakH fo=-—1°C,

Onpenensm KOMHuecTBO HesaMepsiiefi BoAx Wa no dopmyae (4.3).
KosdduuueHt by naxoaurcs no taba. 7; npy Wo=_8 1 fo=—1° C naxo-
AKM kn=0,65.

Io ¢popmyane (4.3) nmeem:

Wy = 0,65-0,15 = 0,1.

Coraacino AyHKkTy 5.3 A8 AasHOA NJOWAAKH B pacyerax crepyet
npuunmats We=W

Ckpuitan Tennora naassiekus no ¢opmyne (4.2) pasha:
00 15 - 0| l

1 L] —_—— == "
q = 80.1700 0,151 5900 xxaa/x
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Kosdprunents TenJonpoBOAHOCTH IPYHTa B Mep3joM H TajoOM CO-
CTOSIHEH H €0 OGbeMHAan TeNJOEMKOCTh B MEP3JIOM COCTOSIHHH onpene-
asiorcs no taba. 6; mpu We=Wp=015 n y,=1700 ke/s® Au=
=1,15 xxas/m -« - 2pad; Ae==0,85 kxas/s-4.2pad n Cxu =400 kxas/m?*X
Xepad.

Kos¢duuienT TengonpoBoAHOCTH cHera paBeH:

Ao =0,26 kxas/m 4 - 2pad.
Io ¢opmyae (4.1) onpenesnsiercs BennyHHa

MH: 1,15.0,28
Ae 0,26
Ianee onpeaesnum sHaueHHe MapaMerpa P N0 BupaxenHio (5.2):

S = 1,23 u.

. 400
=1,23 — =23.
v 1,15
ITo HoMorpamme Ha pHc. 5 npu $=23 u p=0 Haxoaurcs B=0,67.
[To dopmyne (5.4) HaxoauTCA cpemHeronoBas TeMnepaTypa rpyHTa
Ha ray6uHe 10 & noc/iie OCBOEHHA MAOL(ANKH:
0,67 ( 0,85

=56—6 — 5800.13 4- —— 29608 -

¢
° 1,16

+1,4 %%5’ V 0,85-5900-2960-8 ) =—23,2C.

Hanee onpenensieTca 3HayeHHe MapaMceTpa W No BuipaxenHio (5.2):

400
p=1 Vm = 18,5.

Mo snauenuio P=23 H p=18,56 HaxoxuTcA NO HOMOrpaMMe Ha pHC. 5
3Havenne B B ¢popmyae (5.1), pasHoe 0,47.

o 3navennio T2=5800 % no rpagpuky (puc. 4) HaXOZHM BEAHUHHY
ko3¢ duunenta A B popmyae (5.1), koropuii pasen: A=1,9.10-¢,

Torpa MHHHManbHas TeMnepaTypa rpyHra Ha rayGuie | s mo ¢op-
myse (5.1) paBHa:

tp = ~—32-—5800-13-19-10-¢.047 = —9,9°C.

5.6. [ny6HHa Ce30HHOro NMpOMepP3aHHS TPYHTA BBIYHCIASA-
ercs no ¢popmyae

_ 2A:“ l,“a T __
H, = l/ e (5.5)

rae #, — cpexHss Temmepartypa Bo3ayxa B °C 3a mepuox c
OTPHUATECJIPHBIMH CpCAHEeMECAYHHMH TeMnepary-
paMH BO3JAyXa-—CpefHe3HMHsA TeMOepaTypa BO3-
Ayxa (NpHHUMaeTcA €O 3HAKOM ILIIOC);

~— NMPOJAOJ/KHTENbHOCTh NEepPHOJA C OTPROATENbHHMH
cpelHeMeCAYHHMH  TeMMepaTypaMn  BO3JyXa
(3uMHAHA nepHOA) B 4.




3a pacyeTHYIO CPefHE3HMHIOI0 TeMnepaTtypy BO3ayXxa
TIpHHHMAaeTcsd MHHHMaJIbHAA CpellHe3HMHAS TeMmneparypa 3a
cpox Habmoaennf 10 ner.

Onpenenenne TenaoThl 3aMep3aHHsi TPYHTa § MPOH3BO-
autcsa no ¢opmyne (4.2) npu 3navennu Wy=0.

[Tpy BbiyHC/AeHHH TAYOGHHBI NpPOMEP3aHHs TPYHTA s
y4yacTKa Ha TePPHTODHH 3aCTPONKH CHEXHBIH NOKPOB He
yuHThIBaercs, T. €. B ¢popmyse (4.1), no KOTOPOi#i BLIYHCASA-
ercs 3uavenue S, npuunmaerca He=0. Beanyuus kosddu-
LLHEHTOB TEMJONPOBOXHOCTH Ay H TennoeMkoctd Cy IpyHTa
H TelVIoTa 3aMep3aHHs TPyHTa ¢ onpeneysliorcss AJs 3Hauye-
HHA BJIaXKHOCTH I'PYHTa Ha 3aCTPOEHHOIl TeppHTOpHH. 3Ha-
YeHHS BJIAXXHOCTH TPYHTA Ha 3TOIl TEPPHUTOPHH MOXKHO NpH-
HHUMAaTh N0 yKa3aHusaM 1. 5.3.

ITpu BBluMc/ieHHH rayGHHBI NPOMepP3aHHA TPYHTa AaA
y4acTKOB, pacnoJiOXXeHHbIX BHe HacCeJeHHBIX NYHKTOB, TOJ-
UIMHA CHEXHOro INOKPOBa NMPHHHMAaeTCsl PaBHOH MHHHMAalb-
HOM cpefHe3HWMHelt 3a cpox HaGawonenuit 10 ner. Bennynnn
K03 PHLHEHTOB TENJIONPOBOIHOCTH Ay K OOBEMHOH Temso-
eMKocTH Cy TpYHT@ H TeNJOTa 3aMep3aHHs TPYHTa § ompe-
JNeJIAI0TCA AJIA BJIaXKHOCTH IPyHTa B €CTECTBEHHBIX YCJIOBH-
AX, €CJH He MpelyCMAaTPHBAIOTCH MEPONPHATHS MO ocylle-
HHIO TPYHTA NO Tpacce TpybonpoBona; B Clyuae OCYLIEHHS
FPYHTOB BIOJIb TPACChl 3HAYEHHS YKA3aHHbIX BEJHYHH NpH-
HHMATCA KaK MJid YYacCcTKOB B IpeieyiaXx HacCeJIeHHbIX NYHK-
TOB.

Mpumep. Onpenennts rayGHHY CE30HHOTO NPOMEP3aHHs TPYHTa Ha
yuacTKe, PacnoJoXKeHHOM 3a TpefenaMH HACeJeHHOTO NYHKTA.

TpyHT — cyrauHOK O6bEeMHHIM BecoM Yo=1750 «e/m%, cymmapHas
BJaxHOCTb rpyta Wy=0,19.

TIpononXHTeNbHOCT 3HMHErO NepHOAa T3=5800 «; cpeaHe3HMHAs
TeMnicpaTypa Bo3ayxa fy=-—14°C. CpenesHMHAA BBICOTa CHEXHOrO Mno-
KpoBa H;=0,23 u.

B cOOTBETCTBHH ¢ yKa3aHHsAMH 1. 5.3 3Hauenus KO3(GdHuUHEHTOB Tem-
NONPOBOJAHOCTH H TENNOEMKOCTH NMpHHHMAaeM AJst 0GbeMHOTO Beca H CyM-
MapHOft BJIaYKHOCTH rrg'ma B ecTecTBeHHHX ycnosuax. Ilpn yo=
=1750 x2/m* u W¢=0,19 no Tabn. 5 umeeMm: An=1,31 kxaa/m-uw-2pad n
Cu =430 xxan/sd - 2pad.

Kos¢pduuitent TennonposoatocT cHera Ac=0,28 kxaa/m -4 .2pad.

3Hauenne ¢ no dopmyne (4.2) Takxke onpeaenseM LJIA €CTCCTBEHHORN
BRaxHoctH rpyHta npn W, =0:

0,19—0
=80-1 —_— =224 3,
¢=80.1750 0,19 41 22 400 xxar/ M
3uavenne seanunnut S no dopmyae (4.1) npu 8.=0 pasno:
1,31.0,23
S= 0.8 1,06 ~.
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[ny6iHa ce30HHOTO NPOMep3aHHA TpyHTa onpefensercda mo ¢opmy-
ae (5,5):

2-1,31-14-5800
. 2 —_— — 1,06 = 2,02 .
Hu ‘/1,06 + 2240010,5-430.14 — 108 =2:02 %

5.7. ['ny6uHa ce30HHOro oTTaHBaHuA rpyHta H. BbluHc-
asercs no Gopmyse

11y QA \? Q
H, = — M) =M .6
T -‘/ T +(‘71) a' (5)
rae
L =141 +24;
=115+ 360;} (7)

anecb I, — cpefHsisi TeMnepaTypa BO3[lyXa 3a NMepHoA Mo-
JIOXKHTeJNbHBIX TeMnepatyp B °C;
Tn — NPOAOJIKHTENBHOCTD IMEPHOAA C NOJONKHTEb-
HBIMH TeMIlepaTypaMH BO3JyXa B 4;

g = q + O,SCTtn; (5.8)
5 —
Qu=— ? A n ky ‘/A'M Cu ' (5-9)
3nech !;— CpeiHsil TeMMepatypa BO3AYyXa 3a 3HMHHIl me-
puox B °C;
T3 — NPONOJIXKHTEJIbHOCTh 3HMHEro InepHoaa B Me-

canax.

3HaueHust {; U Ty npuHuMaiotesi no tTaba. 1 raasst CHull
1I-A.6-62 «CrpoutesnpHass KAMMaTOJOrHS H reodH3UKa»,
npHYeM A KJAHMaTHueckux nogpaionos I b u I I' 3naue-
HHSA {5 M Tx MPHHUMaIOTCH ¢ Ko3dduuuenrom 0,9.

Kosdpuunenr v onpegensiercs mo  HOMOrpamme

— H
(puc. 6,6) B 3aBucHmMocTH OT Rc V AnCw, Tne R, = r°—

c
TepMHYECKOe COMPOTHBIEHHE CHEXHOro nokposa; H¢ — ToJ-
IIHHA CHera; Ac — KO3 GQHUHEHT TeNnJONPOBOAHOCTH CHera
(cM. Ta6a. 6).

Ecan ray6uHa Ce30HHOTO OTTaHWBaHHs OnNpeensieTcs
IJISl Y4aCTKOB, C MOBEPXHOCTH KOTOPHIX CHET CAYBAETCsl HJIH
CYHLLACTCS, 3HaYeHHe KodddHUMeHTa 1 NPHHHMaeTCs pas-
HoiM 1.

3xauenue xoddpoduunenrta ky B gopmyse (5.9) onpene-
asetcs no HomorpaMme (puc. 6,6) B 3aBHCHMOCTH OT Npo-
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AOMAKHTEIHLHOCTH 3HMHEro MepHOAa T, (MeC.) H BETHYHHH
ko3gdHuHeHTa Ro.

3HauenHe Ko3(duuueHTa ko npeasapHTeabHO HAXOAHT-
ca no rpaduxky (puc. 6,a) no seanyHHe cpeiHeil roAoBoH
TeMnepaTtypul rpyara fo.

Tensota Tasiuus JAbAa B rpyHTe g BHyHcasercs no ¢op-
myae (4.2) npu 3Hauewnn Wy, onpeneneHHoil ans t=to.

q

L7} 4 2
Q)
B "IN
\( a—N
$
£
0 ~ 712, Y
0 a5
74 6 & 07t
Bk a3 ]
=74 ¢ N

. &
N 0 10 2 30 40 AViul

" 04

R
NS

)
/ A /N L Puc. 6. Homorpamma ans
/ N onpefesieHHss  BCHOMOra-
/ TeNbHWX BeJHuHH ko, ku
é / 31, mecry 1N

BenuunHb Ko3Q(HUHEHTOB TENJONPOBOAHOCTH H OOb-
eMHble TEMJI0eMKOCTH I'PYHTa NPHHUMAIOTCA no Taba. 5 aas
3HaYyeHHUH BJAXKHOCTH, YKa3aHHHIX B 1. 5.3.

Mpumep. TpeGyercs onpeaeauTb rayOGHHY Ce30HHOTO OTTAHBAHHSA
fPYHTa BHE TePPHTOPHH SACTPOAKH MPH CACAYIOIHX HCXOAHHLIX RAHHMLIX,

I'PYHT — cyriHHOK 0oGbeMHHM BecoM yo=1800 x2/#3, cymmapHo#f
paaxHoctbio W.=0,25, npegenom packarmsanug Wp=0,15 n unciom
naactHyHocTH Wyg=15. Cpenneronosas teMnepatypa rpyHra fo=—=8°C.
KoadduuneHTH TeNnIONPOBOAHOCTH TPYHTa B TajJOM H MEp3/OM COCTOSi-
HHH (N0 Taba. 5) Ar=124 xkas/m-4.2pad; Au=153 KKas/m -« -2pad;
ero tensoeMkocth Cr =640 kkaa/m®-2pad; Cx=460 xxar/s®- 2pad. Toa-
I{HHR CHexHoro moxkposa H¢=0,2 &; ero xo3ddHUHEHT TenaONPOBORHO-
cTH Ac=0,25 Kxaa/m .« -2pad. 3navenns v5=2640 4; {x=4,5°C. Ilpo-
LOJIKHTEIbHOCTb 3HMHEro MNepHOAAa Ts=8,5 Mec.; CPelHAs TemnepaTypa
BO3/yXa 3a 3UMHHH nepHoR f;=—20°C,
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KonnyecTBo HesaMep3lueit BOAK onpefeanm no ¢opmyJe (4.3). 3na-
ueHHe KoadoHuienta ky B 310it popmyne npu {=t=—8°C u Wy=15
no 1a6a. 7 paBHo: ka=0,47. 1o gopmyae (4.3) umeem:

Wu = 0,47-0,15 = 0,07,

IpeaBapiTeNbHO BBHIYHC/AAEM BCHNOMOFaTeNbHble BeAHUHHH £, Ty ¢
no ¢opmyaam (5.7), (5.8):

fi = 14-45 + 24 = 8,7°C;
1 = 1,15 2640 4 360 = 3400 «;
0,25 — 0,07
0,25+ 1
3Hal(eHHe L] Onpene-’lﬂeM 110 BeJHYHHE
R VinCom e Vi = 22V T 53460 = 21.
he 0,2

orlo rpapuky (pHc. 6,8) AnA 3TOro 3HaueHHs RcV}...C.. HaXOAHM:
n=0,68.
Mo rpaduxy (puc. 6,a8) npu fo=—8°C gnavenne ko=0,26. Torma
npy 3HaueHHAX Rp=:0,26 u T.=8,5 Mec. mo rpapuky (puc. 6,6) onpe-
nensiem 3Hauenne Kodpduunenta ku=>5,7.

Ilo ¢opmyne (5.9) nmeem:

Q= ——z— (—20)8,5.0,68-5,7 1 1,63.460 = 14 500 xxas/x?.

¢, = 80-1800 +0,5.8,7.640 = 23 600 xxas/»3.

Fny6una ce3oHHOrO OTTaHBaHHS® rpyHTa no ¢opmyne (5.6)

2.1,24-8,7-3400 [14500\* 14500
= —_ = 1,2 .
Hx \/ 23600 +(23600) 23600 — 120 ¥

6. BOOONPOBOAHDBIE CETH

NOA3EMHBIE BOAOBOAbl H PA3SBOASUIUE CETH

6.1. TenioBOfi pacueT NpPOH3BOAMTCA MO PaCXOxaM,
YCTaHOBJIEHHBIM TpH THIPaBJHYECKHX pacyeTax. TemJoBof
pacyeT B CBOIO Ouepelb MOXeT BHECTH KOPPEKTHBHI B pac-
YeTHble PacXofibl 3a CUeT HEOOXOAHMbIX IO TENJOTeXHHYe-
CKHM pacueTaM LHPKYJSUHOHHBIX PAacXoA0B H JOMOJHH-
Te/NbHbIX COPOCOB BOABI.

6.2, TensioBoft pacyeT y4acTKOB NPOH3BOAUTCA NO MH-
HHMaJbHBIM CPEeHECYTOUHBIM PaCXOXaM.

6.3. Temnepatypa BOAb B KOHLE /x H B Hadaje fg pac-
YeTHOTO y4YacTKa TpyOonpoBoAa, ecay He YYHTHBAETCH Ha-
rpeB 3a CYeT TPeHHs BOAW O CTeHKH TpyGompoBoja, onpe-
Jejisiercsl No Gopmyaam:

32



A By o\

{, =Mt PR\ B
e r+(a 2, [zr)}@ " (6.1)

— M LR
tu —"x:tr"‘(tx—;ftr)ew- (6.2)
raoe
— B ‘
?= (6.3)
G — BecOBOl PacXof BOAK B K2/ 4;

¢— ynmesbHas TeMJIOEMKOCTb  BOJHI, paBHas

| kkanrfke-2pao;

v — KO3 GHUHEHT, 3aBHCAILHI OT CTENeHH 3anoJHe-
Hus Tpy6GonpoBoxa (ans HaMOPHHX TPyGOMpoBO-
0B v=1; nn1s caMOTeyHHX TPy6ONpoBOAOB, pa-
6OTAIOLHX HENOJNHBIM CeYeHHEeM, OIlpenenseTcs
no tabua. 9);

k — xo3¢h$uuMeHT Tenyonepefaun B KKaA/M -4 -2pad,
onpejensieMbit no dopmynam:

s TpyOonpoBoaoB 6e3 TelIOH30J5UHH

A
=T, (6.4)
Ry
sgecb R, — onpeaensercs no rpapuky (cm. puc. 2) B 3a-
BHCHMOCTH OT OTHOWIEHHS — ;
r

Vst TPyGONpPOBOJOB € TEMJIOH30MALMHCIT

k= --—lT-- (6.5)
RH + : Ro

roe R,— onpenenaserca no rpaduxy (cMm. puc. 3) B 3a-
4
BHCHMOCTH OT OTHOIUIEHHS] —- H 3HAyeHHs KO-
r
9¢pPHUHEHTa TENIONPOBOAHOCTH H3OMAUHH Ay,
BesHuynnpl KOS QPHLUHEHTOB TENJONPOBOLHOCTH TPyHTA
NPHHUMAIOTCS NPH BJIAXKHOCTH I'DYHTa B €CTECTBEHHBIX YC-
JIOBHAX.

Npumep. Tpebyercst onpesennTs TeMnepaTypy BOAb B KOHIE Hanop-
HOro CTajbHOro BOJAOBOAA pajnycoM r=0,05 x, pandon [=3000 » u pac-
xonom Boan G=30000 x2/«. Pny6una sanoxenns somosoga h=07 x.
TeMnepaTypa focTylaollell B BOAOBOA BOAn paBHa: f;=26°C.

IpyHT — Cyraunok oGbeMHbIM BecoM Yyo=1600 ke/#3, cymMapHOR
BaaxHocTbio Wo=0,2, MunuManbHas Temneparypa rpyHra na rayGuse
3aJIoxeHHs Bonosoja fr=-—15°C.
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[Mpeasapurenvho no ta6a. 5 onpexennioTes KO3GGHUHEHTH Tenao-
NPOBORHOCTH TPYHTAa B MEP3JNIOM H TaJOM cOCTORHHH. OHII COOTBETCTBEH-
HO paBHLl: Aw=1,12 kK@a/M 4 2pad 1 Ar==0,88 xKas/m -4 2pad.

Ilo dopmyne (6.4) onpenensiercss BenHYHHA K03¢;puuuegra TenJone-

)

pedaun. [Tpeasaputensho 1o rpaduky (pitc. 2) nnnT =0—'0—5 =14 Ha-

X0QHM 3HaueHHe Ry=0,53.

Toraa k= 6'—5—5 = 1,66 xxas/s-4-2pad.

\
ITo ¢opmyse (6.1) BuiuncAsieTcst TeMmepaTypa BOAW B KOHUE BOAO-
Boja. [Ipeapaputeabno onpeleaseM no Bupaxenuio (6.3) 3HaueHHe

1-1,66-3000
= oo =166

Toraa no ¢opmyae (6.1)
_L12
0,88

151,12\ 0166 o 1o
(—15)-{—(6-}————0'88 )e =2,1°C.

tx
6.4. Ilpn nBHXKEHHH XHAKOCTH No Tpyb6aM 4acTb 3Hep-
THH JBHXKEHHS DACXOAyeTCs Ha NpeojoseHHe BHYTpCHHEro
TPeHHs B JXKHJKOCTH H €¢ TPEHHS O CTEHKH Tpy6. DTa 4acThb
HEPrHH NEePeXOJHT B TENJO, BLI3biBalolllee HarpeB JKHIKO-
ctd. Tenso TpeHHS ¢rp 3aBHCHT OT CKOPOCTH IBHXKEHHS
XHAKOCTH, AHaMeTpa TPpyGONpOBOKAa H LIEPOXOBATOCTH €ro
BHYTpPEHHE! MOBEPXHOCTH, Xapaxkrepusyemoi KodduiHeH-
TOM WepoxoBaTocTH n. CBfA3b KOJHYECTBAa TeMja TPEHHSA
CO CKOPOCTbIO IBHXKEHHS MHAKOCTH H JAHaMeTpPOM TpyGbl
npH Pa3aHUYHbIX KO3 (PHUHEHTAX LIEPOXOBATOCTH NMPeACTaB-
JeHa B Taba. 8.

Ta6bnauua 8
TCHJIO, BHICASIODICECH 32 CHET TPCHHSR

KosdxhHUHEHT WepoXoBATOCTH Komlqec: i‘,)mae/:’{,'z Tpenun
0,010 4,0d4% 403
0,011 4,9d4%%93
0,012 6,0d%573
0,013 7,2d%5%3
0,014 8,54%84y3

MpuMmeuanue B tabn 8 puamerp Tpy6 d Bupaxen B M, CKO-
POCTb ABHIKEHHS JXHAKOCTH U — B M/cCex.
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M3 rtabauubn BHAHO, YTO KOJNHYECTBO TeMJa TPEHHs
O4YeHb CHJIbHO 3aBHCHT OT CKOPOCTH JABHXXEHHS >KHAKOCTH
(2 HMeHHO, NpPAMO NpPONOPUHOHANBLHO U%), CYLIECTBEHHO
BO3pacTaeT C yBeJHYeHHeM K03 (HIHEHTa IEepOXOBATOCTH
TPy6 M B MeHbllell CTeNeHH 3aBHCHT OT AHaMerpa TpYo.

BesnnunHa Tenna TPeHHS BO MHOTHX CJIy4yasiX BecbMa
6onbuiass H B 3HAYHTE.ILHOM Mepe BOCNOJAHAET TEMIOoMmoTe-
PH XKHAKOCTH B OKPYXKAIOWYI0O Cpefly H faxXe HHOrAa INpH-
BOAHT K NOBHIIEHHIO TeMNepaTyphl >KHAKOCTH MO CpaBHe-
HHIO C NepBOHAYAJbHOH.

ITpu TeXHHKO-IKOHOMHYECKOM OOGOCHOBaHHHM BhIGOpa lie-
JNecoobpa3Horo auamerpa Tpy6 caeayeT paccMaTpHBATh
BO3MOJHOCTb YMEHbIUEHHsI HX JHAMETpPa, YTO MOBLICHT CKO-
POCTb ABHMXKEHHS XKHIKOCTH U COOTBETCTBEHHO KOJIHYECTBO
BBIAENSIOIErOCA Tensaa TpeHHs. B pesyabraTe MOXHO nO-
JYYHTb 3HAYHTENbHYIO SKOHOMHIO 33 CUeT YMEHbUICHHS Tay-
6uH 3a/i0XeHHs TPYO, 3a CuYeT YMEHbIUEHHS TOJLLIHHBL
TEMIOH30JAAMH (AN Haf3eMHbIX TPy6ONpOBOJOB), HJAH 32
CYeT YMEeHblLUEeHHs1 CTOHMOCTH TPy6 H apmartypul. B psazne
ClyyaeB NOBLILIEHHE CKOPOCTH JBHXEHHS XXHAKOCTH Lee-
COO6pa3HO OCYLIECTBJSATb 3a CYeT NOBHLIIEHHS PacXoioB
BOJL! B LHPKYJSIUHOHHBIX CHCTEMAX.

Pacuer kosuuecTBa Tensa TPEHHs B KKAA/4 TNpPOHU3BO-

aurcst no dopmyne
Qrp = qGrpl, (6.6)

rie gpp — ONpeeNsieTcs Mo HOMOrpaMMe Ha puc. 7;
! — pJMHa pacueTHOro yyacTka B M.
[Tpu onpeneneHuu 3Had4eHHs ¢rp KOIDQHUHEHT n NpH-
HHMAeTCA CAENYIOIHM:

JIns HOBHIX CTaJbHLIX UeJBHOTAHYTHX TPYG,

He OLIBIIMX B 3KCOAYaTauHH . . . n=0.010
Jas cranabuux Tpy6 npu caaGo xopponupylo-
wef BoAe H cpoke cayxOm 5—I10 jger . . n=0,011

Jlna craJbHHX UeNbHOTAHYTHX TPYO, a Taxike
HOBHX WYIYHHHX TPY6 B HauaibHHe CPOKH

gKCnAyaTauMH ., . . e v - . . n=0,012
Hag uyrynnnx Tpy6 B cpemmx YCHOBHAX
SKCMJIyaTalHH . . n=0,012

Jas cransHuX H uyryﬂnux pr6 B yc.'IOBHﬁx
JJTHTENbHOR SKCNJyaTauHH, HO NPH OTCYTCT-
BHH CHJIBHO KOppOAHpYioulero neficTBUA BO-
bt B Ge3 MeXaHHYeCKOro YMeHbUIEHHs ce-
YeHHA H3-33 OCafKOB . . . n=0,013
Hna craapieix Tpy6 mpu p.nmenbuon Kc-
NAyaTauHH B YCJAOBHAX  KOPPOAHpYlotlef
BOoAH, HO Ge3 omy-nmoro ymenbluenun ce-
yeunss . . . e . . . . n=0,014 u Gosee
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6.5. TemnepaTypa Ha KOHlax pacyeTHOTo yd4acTKa Tpy-
6onpoBona Ik H fy C y4eTOM TEIJIOTHl TPEHHS ¢rp OTpenesis-
erca no dopmyaam:

_hey o G (g ey Gw) o,
t.(—krtr+k+(t.‘ oty ®) e (67)

=My gt M __w)
t"-htr+k+(t.( - k)e, (6.8)

rae ¢rp — OnpenenasieTcs No HoMmorpamme (puc. 7).

fipumep. Onpenenntsh KoHEuiyI0 TeMNepaTypy BOAL B BOAOBOAE M-
Hoit [=5000 », ynoxennoro B rpynte Ha ray6une h=1 s. Tpy6u BOHO-
BOla CTanbhblie r=0,2 M JQJIHTENbHO 3KCNAyaTHpoBabliecs. CKopocTb
AnBHMKeHHs BOAM U= 1,4 #/cex, uto coorBeTcTBYeT pacxony G =633 000 x2/«.
TennoemkocTh Boawt c=1 Kkasfxz-zpad. TemnepaTypa BoAHW, NOCTYnalo-
uteft B TpyGonpoBon nocsne HacocHof CTaHUHH, pabHa: fn=4,1°C, Temne-
paTypa rpyHta na rayGuHe 3anoxeHua Tpy6u pasHa: {,=—10°C,
TenAonpoBOAHOCTL FPYHTA B TAJIOM H MEP3JOM COCTOSHHH COOTBETCTBEH-
H’(: paBHa: Ay =1,18 u Ay =1,32 xxas/s-4-2pad. [lpx cooTHOWIEHHH

e 02 =5 no rpaduky (puc. 2) naxomum: Ro=0,37. 3uauenue
’
k no dopmyne (6.4) pasHo:
1,18
h=—=3,2.
0,37
KonnuectBo Tensia TpeHusi, Buijensiouieecsi B TpyGe B KKkan/m -4,
onpeaeasercs no HomorpamMme Ha puc. 7. IIpu 3ToM KoapduuHeHT uepo-
XOBATOCTH N /IS CTAJBHBIX LEJAbHOTAHYTHIX TPY6, AJIMTEIbHO IKCINYaTH-
poBaBWHXcA, coraacHo n. 6.4 npurnmaercs pasuoiM 0,013. Torpa koau-
YeCcTBO TemJa TPEHHA ¢rp cocTaBHUT 10,1 kkaa/x ..
3Hauenne Ko3ppuumnenta ¢ no gopmyae (6.3) pasHo:

1.5000-3,2
"~ 633000-1
Temnepatypa BoAM B KOHLE BoAOBoZa mno ¢opmyae (6.7)

= 0,025.

1,18 3,2 1,18 3,2

6.6. Ecau npu 3ajaHHbIX MHHHUMaJIbHBIX PacXofax TeM-
nepatypa BOAbl B KOHUE pa3BOAflledl JJHHHH OKaxXeTcs
MeHbllle JONYCTHMOMH, HeOOXOMHMO OCYILECTBATL NMOAOTPeB
BOALl HJIH MOBLICHTb PACXOABl MyTEeM YCTPOACTBA UHPKYJsA-
ITHOHHBIX JIHHHHA. BHOOD OAHOrO H3 3THX MEPONPHATHA Mpo-
H3BOMHTCA Ha OCHOBE TeXHHKO-3KOHOMHYECKHX coobpaixe-
uuit. ITogorpes Boan ocymiecTs.isercs 60 B Hauase TPy-
601poBO1a, 32 TaKKe B NPOMEKYTOYHHX NYHKTAX, €cad fpe-
AebHAs [RONYCTHMAas Hava.1bHaA TeunepaTypa BOIH B
20° C He oGecneunT MHHAMAJbLHO JONYCTHMON TeMnepaTy-
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pH BOAb B KOHIe TPyGonpoBoma, JH6O paBHOMEPHO IO
BCeH JJHHe TpyGompoBoJAa.

KoanyecTBo Tensna B kkaa/4, HeoO6XOZHMOe AJA TNOAO-
rpesa Boibl B HayaJe TPy6onpoBOAa ¥ B NPOMEXYTOUHLIX
NyHKTax, onpefensiercs: no dpopmyJe

Q=[(tma—f2 1)+ 2 tr—t)Ge,  (69)

rae £,— TeMmepaTrypa BOAH, NMOCTynalouefi OT HCTOUHHKA
BopocHa6xeHus, B °C;
jon — RONYCTHMAs TeMNepaTypa BOAbI B KOHLE BOJAO-
Boaa B °C.

Tpumep. Onpegeantb KOJHYECTBO Tensaa, HeOGXOAHMOro A NOAO-
rpeBa BOAH B CTAJIbHOM HaNOPHOM BOROBoAe paauycoM r=0,04 x, nau-
Hofi [=4300 ». C'ny6una 3an0xenus Tpy6u h=1,5 4. Pacxox BoAu B BO-
nosone G=10000 x2/u. Temneparypa BOAH, MOCTynawliefi B BOAOBOA
OT HCTOYHHKA, 'w=2°C. JlonmycTHMas TeMnepaTypa BOAM B KOHLE BOJO-
B0Aa fron=3°C. PYyHT — CYI/IHHOK 06BbEeMHBIM BecoM Yyo=1800 xa/m3,
cymMapHofi BaaxuocTblo We=0,2. MunumanbHaa TemnepaTtypa TIpyHTa
Ha rayGHHe 3aN10XKeHHA BoJoBoAa ¢r=—8°C.

[To 1a6a. 5 onpeaensorca K03OGHUHEHTH TENJIONPOBOAHOCTH FPYH-
Ta B MeD3JIOM H TaJIOM COCTOSIHHSIX, KOTOPEIE COOTBETCTBEHHO PaBHBI: Ay =
=1,38 kxas/m.4-2pad u A+=1,12 Kxas/sn .4 .2pad,

Mo dopmyae (6.4) onpenensiercs BeanunHa kospduunenta k.

[To rpaduxy (puc. 2) ans coomomenuaT =0_'62=37'5 HaXoaHM,
410 Re=0,76. '
Toraa
1,12
h=——=1,48,
0,76 !
Hanee nafizeM aHaueHne @ no Bupaxenuio (6.3)
1.1,48-4300
o1~ 8%

Toraa HcKOMOe KOJHYECTBO Telia onpepensercs no ¢opmyse (6.9)

1,38 \ oms 1.38
- 238 636 _ 190 g Q=1 .
Q [(3+m28/e T12® 2]100001 24 000 kxa/y

6.7. [Ipn paBHOMepHOM nopoOrpese TPyGONpPoOBORA 3/1€K-
TPHUECKHM KabeJsieM, YJOXEHHBIM BOJIb TPy6ONpoBoaa, Ko-
JIHYECTBO TeNsla B KKaa/4 onpepaeasercs 1no ¢opmyJe

A
kl [(t A tr) ¢® —tyon+ - tr]
Q —_ )-'r A-‘l

¥ —1

(6.10)



SneKTpHUCCKas MOWHOCTL Kalesst B K8T/M, 11€06X01H-
Masi Ans nojorpesa 1 noe. m BONOBOAA, BHIYHC/ASETCA MO

dopmyne

_ . Q
N = (6.11)

fipumep. OnpenennTh KOAHYECTBO TemJa H S/MEKTPHYECKYI0 Moll-
HOCTb Kabessi, HeoGXOAHMBlE IS NOAOTPeBa BOAL B CTAJNLHOM HanopHOM
BOAOBOJE C IIOMOlbI0 3J€KTPOKaGesst, YJOMKEHHOro BAOIb BOAOBOAA,
Paanyc 1py6ut r=0,075 4, aanna sopososa {=2000 x, ray6una sano-
wedHa h=1,5 s Pacxox soan B Boaosoae G=35000 x2/4. Temnepary-
pa BOXM, MOCTYNAlOWel OT HCTOYHHKA BOAOCHAOXeHHA, {x=4°C; aony-
CKaeMas TeMmepaTtypa BojJbl B KOHLle BOAOBOAA fxon=23°C.

MunnmanbHas TeMmnepatypa rpynra fr=—10°C.

IpyHT — cynecb o6beMubiM BecoM yo= 1400 xa/#?, cymmapHoi BAaX-
HocThio We=0,15.

[MpexsapuTensio mo Ta6a. 5 onpeaeqsioTcs Ko3¢dHUHeHTH Tenno-
NPOBOAHOCTH IPYHTa B MEP3JOM H TaJOM COCTOSIHHH, KOTOpbie COOTBET-
CTBEHHO PaBHbl: An=0,88 Kras/s-4.2pa0 u Ar=0,71 kkas/s-4.zpad.

Mo ¢opmyae (6.4) xosdpduunent k=12 xkas/m - 4. epao.

3HayeHue

_ I.1,2.2000
®= 350001
Hickomoe koanuecTBO Tensia Haxogum no dopmyae (6.10):

1.2.2000[(4 +(‘;_-;3'_? 10) 0,069 __ 5 0,88 10]

=0,069.

0,71
508 = 74 400 xxaa/u.

Q=
4

MouttocTs aaeKTpHYeckoro KaGeast, Heo6XofHMas /s NOJAOrpeBa
1 noz. 4 BOAOBOAA, BHuHCAfercA no ¢opmyae (6.11):
74 400

= M =0,043 xem/x.

6.8. Ilpu TennoTeXHHUEeCKHX pacueTax TpyGONPOBOAOB
C/lle/lyeT YYHTHIBATb Harpes TPAHCIOPTHPYEMON >KHIAKOCTH
B H4COCHHIX CTaHuHAX. MCTOYHHKOM BOSHHKHOBEHHS TelJja
NpH 3TOM ABJAIOTCA NOTEPH TPeHHA B Hacoce. KoanuecTso
tenna Qup B KKaa/4, 06pa3yiollerocst NPH NPOXOXKAEHHH
BOAHI Yepe3 HACoOC, pacCuHTHIBaeTcA no ¢opmysae

Qxp = 0,0021 (in — 1) HGe, (6.12)

a noBHIUIEHHe TemnepaTypu Boin B °C B mpejesax Hacoc-
HOA CTaHUHH Af¢ COCTaBHT:

At = 0,0021 (—:‘- — 1) H, (6.13)
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rae H — runpasnuyeckuii Hanop B A;
1) — xo3dduuse T NOIE3HOrO AeflcTBNY HICOCA B A0-
A%X eIARRON.

fipumep. Onpenennty ofiee KOMHYECTBO Ten.1a, BOCTYMAIOUIEro Ha
Harpes BOAW, M BeAHSHHY NMOBHILUEHNA TeMNepaTypH 3a CYeT noTepb Tpe-
Hitst B Hacoce npowssoaurteasHoctbio G=360 k2/[¢ B Hanopou H=
=120 x. Kosdduuuenr nosesnoro neficrra Hacoca n=0,75.
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Pic. 8. HomorpanmMa s onpegesennst koapguiuten-
1a En

Koaxuectso Tensa, o6pa3yionlerocs npH NPOXOXKAEHHH BOAL Yeped
nacoc, onpesenserca no gopmyse (6.12):

Q =0,0021 (OL'IS - l) 360 000-1-120 = 30 000 xxaa/4.

BesnuHHa NOBLILIEHHA TeMNepaTypu BOAW NPH ee NPOXOXKAEHHH ue-
pes Hacoc paccuHThBaetcs no ¢popmyae (6.13):
1

=0, | {———1]120=0,08°C.
At = 0,002 (0'75 )l 0,08°C

6.9. IlpepenbHas ray6una OTTauBaHUA TPYHTOB MO BO-
JAOBOJAMH M DAa3BOASWHMH CETSMH hg onpegfensercs IO
dopmyae

hy = (En—m— 1)r. (6.14)
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[TpenBapuTesbio BbiYHCAsETCS 3HaueHue f, pasHoe:
Ayt
B =m0 (6.15)
Aptv
ITo 3uauenHio B H OTHOWEHHIO TAYOHHBI 3aJ0XKeHHS
h
TpybONpoOBOAa K €ro pagHycy (m =—) 1o HOMOrpaMme
r

(puc. 8) HaxoaHTCH 3HayeHHe KO3pduuuenTa Eq.
6.10. I'ny6uxa orrauBauns rpyHrta nog tpy6oh 3a spe-
Ma T hy onpeneasierca no dopmyse aas 3Havenuit f-<0,1:

b= (& —m—1)r. (6.16)

T
Koadduuuenr & Haxomurcsi no HoMorpammaM (puc. 9)
h
0 3HAYeHHIO B, OTHOLUEHHIO M = — H napamerpy J, Bbl-
r

yncaseMoMy no ¢opmysne

J = Yhtt (6.17)
4qr2

Fay6una oTTaHBaHHA AJA NPOMEXYTOUHBIX 3HAYEHHH B
H m onpeaeaseTcs no HHTEPIOJALHH.

ITpu 3nayenusx p>0,1 pacyer npousBoguTCca no Hopmy-
ae (6.14).

Mpumep. Onpefenuts rAyOHHY OTTauBaH¥s IPYHTOB TOJ HANOPHHIM
BOJOBOAOM 3a BpeMs 3kcnayaTtauud t=10 set. Paguyc 1py6ut r=0,15 #,
rayGuna 3ajioxenuss h=1,5 4. Temnepatypa Boau ¢=9°C. ['pyuT —cy-
IJIHHOK O0O0BbCMHBIM BecoM Yo==1890 k2/m%, cyMMmapHOMN BJiaXKHOCTBIO
W.=0,26; uscno naacruynoctst Wn=8; BiaXHOCTh Ha npelesne packa-
1uiBanna Wp=0,15, Temnepatypa rpyHrta Ha rayGue 10 m to=—0,7°C,

KosnuecTBo He3amepauiefi BOAW BulyHcAseTcss mo d¢opmyne (4.3).
Kos¢pduunenr ky naxoautca no rabn. 7 npn Wa=8 u fo=—1°C. Haxo-
auM kn=0,65. Mo popmyne (4.3) nmeem:

We = 0,65-0,15=10,1.
Ckpuitast Ten0Ta nJasJeHHs JbAa no gopmyae (4.2) pasHa:
0,26—0,!
0,26 41

Kospduunento TennonpoBOAHOCTH FPYHTa B Mep3/IOM H TaJOM CO-
CTOSIHHH onpefensioTcst no Tabu. 5:

Ax = 1,59 xkkasfm 4-2pad u Ar = 1,24 kxas[s -« - 2pad,

Mo dopmyaam (6.15) u (6.17) onpeneasiorcss napamerpul P u J:

1,59 (—0,7)

y=80-1890 = 19200 xxas/#3.

B=—"Toq0a ~0Fk
1-1,24.9.10-8760
=0,56-10°.
4.0,0225.19 200 0,56-10°
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Ilanee no noMmorpamme (puc. 9) Haxoautcs Beanunna §o: npu f=0,1,

h
— 108 = e o —— — =37.
J=056-100um . 0,15 10 Eo
Oxkonyarenbio no ¢opmyae (6.16) rayGuina oTTauBanua rpynTa noi
TpYGONpPOBOAOM paBHA:

hy =@37—10~—1)0,15=3,9 .
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6.11, ITpenenbHoe oTTauBaHHe rpyHTa [y B TODH30H-
TaJAbHOM HanpasJieHHH (OT ocH TpyGonposoaa) npu B>0,1
BHYHC/AsETCA MO dopMmyae

In = 0,58, (6.18)

rae &, — xoadduuueHt, onpemensieMulii N0 HOMOrpamme
(puc. 8) no sHauenusm B [popmyaa (6.15)]u m=

T
7
, 7z
5 yZd
4 «\,'(\/‘é'/
; PALZe=
2V ar
2 4 ] /‘s
% m
]
0 Iy

I 4 12 13 14 15 16 47 18 19 207

Puc. 11. Homorpamma ans Bnpeneneuml Ko3pPuunen-
Ta

6.12, OtrauBanne rpyHTa B FOPH30HTAJbHOM HanpasJe-
Hun [ upn B<C0,1 3a BpeMst T BhluMCAAETCA no popmyJe
I.=05q,r, (6.19)
rae @o— Ko3dHuUHEeHT, onpefenseMbli N0 HOMOrpaMme
(puc. 10) mo suauenusm B [popmyna (6.15)], m=~f— ul
[popmyna (6.17)].
Has 3nauennss B>0,1 pacuer nponssoautca no popmy-
e (6.18).
6.13. B ciyyae aBapHitHOR OCTaHOBKH BOJOBORA HJIH

pasBozsiLiero Tpy6onpoBofa RONYCTHMOE BPEMS OCTAHOBKH
Ge3 cauBa BOAH OnpefessieTcst no Gopmyae

2y
Taon = — D%. (6.20)

4



rae D — koadduuuent, onpeaeasieMblii [0 1HOMOTpamMMe

(puc. 11) npu 3naveHusx m = L H i;
r r

{. — cpepHeMecsuHasi TeMnepaTypa FPYHTa Ha Tay6H-
He 3aJ10KeHHs TpyOnl B °C.
[Ipu BHIUHC/IEHHH ¢ KOMHYECTBO He3aMep3lueit Boabl Wy
NPHHHMaeTcs PaBHLIM HYJIIO.

r.
3HaueHHe OTHOLIEHHST — BHIYHCIsieTCs N0 QopMyae
r

L A h_1 2__(B2__1\r?
T=ft—— Ve—@ -t (621

Bennunna &z B dopmyae (6.21) onpemensiercs no Homo-
rpamme (puc. 8); npH 3ToM B Bhipaxmenwud A P (6.15)
BMeCTO o IPHHUMAaeTCs 3HaueHHe fe.

Ilpn pa3paGoTKe MpoeKTa cjelayeT COCTaBHTb rpadHk
JIONMYCTHMOFO BpeMeHH OCTaHOBKH BOJOBOAA HJIH Pa3BOAS-
et ceTH IS KaXI0ro Mecsua.

NOA3EMHBIE TYMTUKOBBLIE OTBETBJIEHHUSA
W BBOJbl B 3IAHHA U COOPY)KEHHSA

6.14. Ha yuactkax ¢ MaJbIMH pacxogaMH H CKOPOCTS-
MH (BBOIbI B 31aHHS K COODPYXKEHHS, KOHUEBbIE YYaCTKH ce-
TH, NepeMbIYKH MEXAY MarucTpajisaMH W T. A.) HaubGosee
BEpOATHO 3aMep3aHHe Boabl B Tpy6ax. [Tostomy Ha Tenso-
TeXHHYECKHIT pacueT 3THX YYacTKOB cJelayeT 06paulaTh 0OCO-
60e BHHMaHHe.

6.15. TensnoBo# pacyeT OTBeTBJeHHI H BBOIOB C Hempe-
PLIBHBIM TeueHHeM BOAbl MPOH3BOJHTCA TaK e, KaK BOMO-
BOJOB H Pa3BOASLIHX CETEH.

6.16. TennoBofi pacueT mnepHOAHYECKH HeACTBYIOMIHX
TYNMHKOBbIX OTBETBJIEHHI M BBOJOB NPOH3BOIUTCH MO MHHHU-
MaJbHO/ TeMnepaType BOAb B Pa3BOAALLEHl JHHHH B TOUKe
OTBETBJIEHHS H 1O JONYCTHMOMY BpeMeHH OCTaHOBKH.

6.17. JlonycTuMoe BpeMsi OCTAaHOBKH Tponm 3aBHCHT OT
BpeMeHH INpOMep3aHHs TaJHKa BOKPYr TPyObl M ompefe-
asiercss no ¢opmyie (6.20). 3nauenne xosdouumenta D
HaxoaHTCA No HoMorpamMe (puc. 11) nis 3HageHHss OTHO-

r
MeHHst -, OMpenessieMOro ¢ MOMOIXBIO HOMOTPaMMBl
v

(puc. 12). 3nauenue Lr’— no Homorpamue (puc. 12) ompe-

r

t,
aenserca Mo COOTHOMEHHIO -\Tl- H napamerpaM Ag " B,

LS3
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3HayeHHs 3THX NapaMeTpoB:

q_.
Cutv'

N (6.22)
T T
B, = 4Cor?

rle Ty — BPEMs HenpepbiBHOM paGoTel TpyGomposoxa B 4.

i
JonycTuMoe BpeMsi OCTaHOBKH NpH -t% < 1 MoxeT GHTH

onpezneneHo 6e3 NpeIBapHTENbHOr0 BHIYHCJIEHHSI pagHyca
TaJHKa Nno ¢popmyJe

—

3
gt [,
=13 g% ‘/ oG (629

6.18. Ecau BpeMs 1ONYCTHMON OCTAHOBKH Tgon MEHbILE
BPeMeHH OCTAHOBKH N0 rpaduKky BoaonotrpebieHHs Tocr, TO
BpeMs, B TeYeHHE KOTOPOro HeOOGXORHMO JONOJHHUTENbHO
c6pachiBaTh BOJY B KaHaJIH33aUHOHHYIO CeTb WJIH OCYHIECT-
BJAATb LUHPKYJIAUHIO B WIYHTOBOM MPHCOEAHHEHHH, onpeae-
JISIeTCA Bblpa)keHHeM

To6 = 0,5 (Toc-r b fnon) . (6.24)

Npumep. TpeGyeTcss onpepeqHTb BpeMs RONYCTHMOH OCTaHOBKH ne-
PHOIHYCCKH pPaGOTAOLICro TYNHKOBOrO OTBETBJEHHA BOXONPOBOAHOM
CeTH.

Tay6una aanoxenus Tpy6u h=0,8 u; paauyc Tpy6unt r=0,05 #. Tem-
nepartypa BOAW B TpYGe {=2°C.

MuHHMaJbHaa TeMnepaTypa FpyHTa Ha rayGuHe 3a/0xKeHHR TPyOu
t,=—10°C. Tenno¢uanueckse XapaKTepUCTHKH IpyHTa: Ar =1 KKGA/MX
X4-2pad;, ha==1,2 xxaa/s_ 4-2pad; Cr=600 xxas/m3.2pad; Cu=
=510 KKaA/M"‘ apao q=11200 kxaa/#3, 3nauenne v=1. BpeMs Henpe-
puiBHOMA paGoThl TPy6ONpOBOAOB Ta=10 4.

’.
OnpenensieM OTHOIIIeHHe'TT no Homorpamme (puc. 12). Ipeasapu-

TEJILHO BHYHC/ASEM 3HAYEHHS napamerpos no ¢opmynam (6.22):

11200
A =Floaa b
1.10
B = 600.0.0 = 1%
CooTHOLIEHHE
i 10
ro W it
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!
Has t_:r-=_5 H sHaueHufi Ay=11 u B;=1,66 no HoMorpaMmam

r r.
(pHc. 13) Haxogum: _rl =1,15. dna omomemmTT =1,15 u 3navenna

h 0,8
== — == —— = 16 no HoMorpamme (puc. 11) Haxomum D=1.
0,05
ITo ¢opmyae (6.20) Bmuuc/isieM BpeMs RONYCTHMOH OCTaHOBKH:
11200.0,052.1
=—]—— ,8 4.
Taon 1.2 (— 10) ~2,8¢

INTockoabKy ROMYCTHMOE BpeMs OCTAaHOBKH MeHblile BPEMEHH ocTa-
HOBKH pa6oThl BOJONpPOBOAA, paBHoro 24—10=14 «, To BpeMs, B TeyeHue
KOTOpOro Heo6x0ZuMa AOMOJHHTENIbHASA LHPKYNALHA BOAW B BOAOMPOBO-
Ae, HailaeM no dopmyae (6.24):

Tos = 0,5(14 —2,8) = 5,6 4.

7. KAHAJIUBALLUOHHBIE CETH

7.1. KaHaausauuoHHble KOJJIEKTOPHl H KaHaJH3alHOH-
Hble BBIYCKH H3 3[aHHA PAaCCYHUTHLIBAIOTCA TAK XKe, KaK BO-
IIOBOJIbI, Pa3BOASAILHE CETH H BBOALl CHCTEMbl BOROCHAGXKe-
Husa. KosdduuHneHT v, 3aBHCALLHA OT CTENEHH 3aTOJHEHHS
KaHalH3auHoHHOH Tpy6n e B Y%, npHHHMaeTcs no ta6a. 9.

Ta6aunua 9
3Hayenne xoahduuHenra v

Crenens SanonHeHHN KaHa/JH3auHonHoA TpyOm b % npH
Tpybax H3
Temnepa-

Typa 1 °C CTanH, 4yrysa [ Gertona, xenesobetona
v | 2 | w0 | w0 o | 0
0 0,8 0,95 1,0 0,7 0,8 1,0
—2 0,75 0,85 1,0 0,65 0,75 1,0
—4 0,7 0,8 1,0 0,6 0,7 1,0
—6 0,66 0,77 1,0 0,55 0,66 1,0

8. TPYBONMPOBOAbLI B KAHAJIAX

B OCHOBAHHH KAHAJIA JONYCKAETCA CE3OHHOE
OTTAMBAHHE-TPOMEP3AHHE TPYHTA

8.1. PacuetroM onpepensiercs:
a) ray6HHa OTTauBaHHA FPyHTa B OCHOBAHHH KaHasa B
JeTHee BpeMH;
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6) TeMnepatypa BO3AyXa B KaHajle B 3HMHee BpeMs,
Heo6xonHMast RJsi MPOMOPAXKHBaHHs CJIOS TPYHTa, OTTasB-
1Iero NoJ, KaHaJioM 3a JeTHHl NepHo.,;

B) pacxonsl BO34yXxa /s BEHTHJIHMDPOBAaHHS KaHana B
JieTHee 1 3UMHee BpeMs;

r) TOJIUHHA TENJIOH30AUNH TPYO;

) H3MeHeHHWe TeMIepaTyphl TENJOHOCHTEeJAR MO JHJHHe
TPy6GONpPOBOAA, YA0KEHHOTO B KaHaJe.

8.2. YcTOMYHBOCTb BEHTHIHPYEMOro KaHaja H YJOXKeH-
HbIX B HeM TPyGOnpoOBOZOB NpPH HAJHYHH JbJOHACHILIEHHBIX
rpyHTOB 0O6ecreyHBaeTcs MpH COOTHOILEHHH

HT = HM, (8.1)

rane H,— ray6uHa oTTauBaHHs TPyHTa B JieTHee BpeMs
B OCHOBaHHH KaHaJa, paBHasg TOJLIMHE CJOA
3aMeHEeHHOro FpyHTa HJM NpPeABAPHTEIBHO OT-
TasTHHOTO H YIUVIOTHEHHOTO B M;
H, —ray6usa npomep3aHH TPYHTA B OCHOB3HHH
KaHana B 3HMHee BpeMs B M.

8.3. Pacuer ray6uHb OTTaHBaHHA M NPOMep3aHHS Mpo-
H3BOAHTCA NO CPeAHHM TeMmepaTypaM BO34yXa 3a JIeTHHH
H 3HMHHA NEepHOAH.

8.4. I'ny6una oTTauBaHWUsl rpyHTa B OCHOBAHHH BEHTH-
JIHPyeMOro KaHana onpejensiercs no ¢opmyne

H, = (g M f')b, 8.2)

rae & — ko3b¢uuHeHT, onpelensieMbii N0  rpadHKy
(puc. 13) B 3aBucHMOCTH OT mapametpa J:

J= %’; (8.3)
R;=0.05+%; (8.4)

8, — TOJLUHHA CTEHKH KaHala B M;

Ax— K03(QPHIUHEHT TenaONMPOBOAHOCTH CTEHKH KaHajxa
B KKaA/M -4 -2pad;

b— wHpHHa KauaIa B X;

t,— CpelHeIeTHAR TeMmepaTypa HapyXHOTO BO3ayxa
B °C;

T, — NPOAONKHTENbHOCTh NEPHORA C NOJIOKHTENbHOR
CpeAHeCyTOUHOH TeMnepaTypod B 4.
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8.5. Pacxo1 B031yXa Ha BeHTRINDOBaHHe B pacuere H2
1 noz. » Kasana B Jeruuit nepuox Gy B K2/¢ onpeaesercs
no $opMyae
2 GUH.
U —12) bop+ Uos — t hes — 5~
G,= 2
= 0,3¢p1n '
TIe €y — TeILI0eMKOCTb BO3AyXa B KKaa/x2- epad,;
t,p, — TeMODepaTypa TeEIIOHOCHTeNS B MpAMOA TpyGe
Temtonposoja B ° C;
f,6 — TeMnepaTypa TeNJOHOCHTess B o6paTHOR Tpy-
6e Tensonposoga B ° C;
U — BuyTpennuil nepuMeTp Kasvana.

(8.5)

/1

25

zr —— //
15 =t

! //

V4

V=715 2 25 3 % ¢ 4637
Puc. 13. Tpadux ana onpenenenus xo3dpduunenta &

Koadduuuent tensonepenaun k2 Bbiuucasercs no dop-
Mynam:

215 pSIMOit TPYGbl

1
k =
np 1 N fop + 6" 1 » (8‘6)
27k, Tap 2nay (7ap + Oy)
s o6paTHOf TPYGH!
ko = it : ) 8.7

! +
2 nhy 706 2n0y (ro + Ox)
Tie Ipp Hloe— HApYXKHBE DafHyChl NpsMoil H 06paTHOR
Tpy6 TenJONpOBOAA B A;
8y — TOMHHA TENJIOH3ONALUHH B M;

Ay— KO3()PHUHEHT TENJONPOBOAHOCTH TEMJO-
U30/IAUNH B KKaA[/m-4-2pad;



o, — KO3 HIUHEHT Tenn00TAaYH OT MNoBepX-
HOCTH TeMJOH3OJALHH TPY6 TensonpoBoAa
K BO3AYXy B KaHane B Kkaa/m?-u-.2pad.

Ecau B kauaje KpoMe TemjionpoBoAa YKJaAblBalOTCH
ApyrHe TpyGOnpoBOAbl (BOAONPOBOX, KaHAMH3aLHA H Np.),
TO pacxoJ, BO3AyXa Ha BEHTHJIHDOBAHHE ONpeaenseTcs
TOJbKO HCXOAs H3 TEMJIONOTEpPb TENJIONpOBOAA.

8.6. Cpenusas TeMnepaTypa Bo3ayXa B KaHaJje 3a NMePHOL
C OTPHIATEJNbHBIMU TEMNIEPAaTypaMH BO3RAyXa HaXORHTCH MO
dopmyae
Jbig
Ay Ty !
rae J—onpeznensercs no popmyae (8.3);

T, — NMPOJOJKHTEJbHOCTD MEpHOJa C OTPHIATEJbHbI-
MU CpefHeMeCAYHHIMH TemMnepaTypaMH BO3AyXa
(3HMHHIT MepHOA) B 4.

8.7. Pacxoa Bo3flyXa Ha BEHTHJIHpOBaHHe B pacyere Ha
| noe. M B Kanaie B 3HMHHIl MNepPHOA oOMNpefesieTcs No
tdopmyae

byx = —

(8.8)

Gy = s (o =120 By o (foo — . o —
_blsx—t) . 2 gqUH, 8.9
2lacsf) 2 £, (8.9
roe T,— CPEHE3HMHAR TeMIepaTypa HapyXHOro BO3Ay-
xaB°C;
Ry=-to 1 He 4 005 (8.10)
Me | e

ho— paccrossHyue oT NOBEPXHOCTH 3eMJH 10 BEpxa ka-

HaJga B M,

Hc-— BbLICOTA CHEXXHOTO NNOKPOBA B M;

A. — K030 QHUHEHT TENMJOMPOBOAHOCTH CHera B
KKaa/M -4 -2epad.

8.8. TonuuHa Tenonsonsuuu Tpy6 B KaHase 8y onpene-
ASieTCA NMPeXBAaPHTENbHO MO BEJHYHHE HKONYCTHMBIX CpeliHe-
FOZIOBLIX TEIJIONOTepb 1o GhopMye

ml "l'
6,=r(¢ oo 1). (8.11)

rme  ¢,— Temneparypa TemjaoHocuTeas B Tpy6e B °C;
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Qcp— DONMYCTHMAsi CPEAHErofoBas BeNHYHHA TENJo-
norepb B KKAA/M + 4.
8.9. Ilepenap TeMnepatypn Tensonocurexst Af B camuifl
XOJIOJHK Mecsili PACCYHTHIBaeTcs no gopmyae

At = (t, —ts ) (1 — e@). (8.12)

8.10. Ecau nepenax TemMnepaTyphl TEMJIOHOCHTeNAS B TPY-
6ax B CaMLIfl XOJIOAHBIA Mecsill OKa)eTcs 6oJblle AONyCTH-
MOro, TO OKOHYaTeJbHas TOJILIHHA TENJOH30JsLHH onpeje-
aserca no gopmyse

8, = r(ew‘ —1), (8.13)
rpe
2nh,
P = .
At
”G""(' B ,—ta..‘)

8.11. TenJsoBoii pacueT BBOAOB B 3[aHHs, BHIMONHEHHBIX
B KaHAJbHOH NPOKJAAKe, NPOH3BOAHTCA TAK XK€, KaK H Aad
MAarUCTPaJbHBIX KaHAJIOB,

Mpumep. Onpenennte pacxof BO3RYXa, HEOGXOAHMMMA A/ BEHTHIH-
POBAHHA KaHala NPH COXPAHEeHHH TPYHTOB OCHOBAaHHS B MEp3/OM CO-
CTOSIHHH,

B >kese306eTOHHOM KaHajie ¢ BHyTPeHHHM ceueHHeM 1X1 x npoJo-
XeHH npsaMasi M o6paTHas TPYOW TEIUIONPOBOAA PafHYCaAMH Tup=lo6=
=0,15 &, '!l'_py6u H30JHPOBAHK WIAKOBATOR c/10eM Oy.np =0,07 4 HOu.06=
=0,05 »#. TonuuHa creHkH xaHana 0,1 x. Iny6yHa 3an0eHus 10 Bepxa
kaHana 0,5 #. Temnepatypa Tensonocutenst fnp=90°C u £,6=70°C. Pac-
xoa tensoHocutens G=100000 k2[4, ero TemnoeMKocTb ¢=1 xKxas/keX
Xepad, rennoemxoctb Bo3ayxa ¢s=0,24 kKkaa/xe.2pad.

KnuMaTHYecKHe YCJAOBHA: Cpe/IHEJIETHAN TeMIepaTypa BOSAyXa [a=
=9,6°C; cpeaHe3HMHAA TeMnepatypa BO3gyxa [;=—25°C; cpeaHe3HM-
HAAf BBICOTA CHEXHOro noxkposa =03 x.

I1popoJXKHTENBHOCTD JIETHETO NEPHORA Ta=5 Mec,=3600 «, nporoa-
XHTEJILHOCTb 3HMHEr0 Nepuojaa Ts=7 Mec.=5100 «.

Tenaopuanueckue cBONICTBA TPYHTOB H MATEPHAJNIOB:

Au=1,6 kkasfu.u-2pad; he=12 kKas/m-u4.z2pad;
Ac=0,3 kxaa/m.4-2pad; hu=0,5 KKas/m-«-z2pad;

Ax=0,7 kxas/m 4.2pad, §=24000 kxas/m}; ar=12 xxasr/m®-4+2pad,
TMpenpapurensio BuyHcasieM no dopMynam (8.4) u (8.10) sHaueHns:

0,1
R1=0.05 .0——,7—0‘ 19,
0,5 0,3
Ry = l.6+0,3+0'05— 1,36,

Onpesennm snavenue napamerpa J no dopmyne (8.3):
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y_ 1,2.9,5-3600_l 9
To1,28.24000
: 1ﬂo rpaduxy (puc. 13) no 3uauenno J=1,2 HaXoRHM BeJHUHHY
=13

3
Fny6Guxa nernero oTTauBaHHs rPYHTOB NMOA KawanoM no dopmyne (8.2)

140 119
H,=(l,3——1—2102—)1,2== 1,3 A,

Hlanee onpenensioTcs BeaHUHHB Rop H Rosp:
s npsMolt Tpy6u no dopmyae (8.6)

1
= =0,77,
krp 1 0,154-0,07 1

In 2.3,14.12 (0,154-0,07)

2.3,14.0,05 0,15

Aas o6patHoft Tpy6ut no dpopmyae (8.7)
1
kos =

=1,02.
1 0,154-0,05 1 1,0

1
2.3,14.0,05 g 0,15 2.3,14.12 (0,15+0,05)
Pacxon BO3ayxa B k2[4 RAs BeHTHAAUHH | noe. s KaHajaa B JeTHHA
nepuoA o dpopmyse (8.5) pasen:

2-24 000-4-1,3
(90—9,5) 0,774-(70—9,5) 1,02 — ___322&_
= = 147 .
G 0,3.0,24.9,5 wel
Jlnst npoMep3anus rPYHTOB MOA KaHAJIOM 3HMOR XOCTaTOYHO noidep-
JKHBaTb B KaHa/e TeMnepatypy [¢popmyaa (8.8)]
1,2.1,23.24 000
by = — —————— == —5,1°C.
¥ 1,6-5100

OnpenesnM pacxoa BO3AyXa AJA BEHTHAHPOBAaHHA 1 noz. m kanaxa
B 3UMHH# nepHox no dopmyae (8.9):

(90 45,10,77 4 (7045,1) 1,02 — 2221+ D)

1,36
Gy =
S 0,24 (— 5,1 - 25) +
24000.4-1,3.2
5100-3
+

0,28 (5.1 125 DKl

30HA OTTAUBAHHA FPYHTA BOKPYI KAHAJIA

8.12. Pa3mepH 30HH OTTaHBAHHA TPYHTOB BOKDYT KaHa-
JIOB ONpeesloTCs NPH NMOJOKHTENBHON CPefHel TomoBoil

TeMnepaType Bo3ayxa B KaHause. TemnepaTypa BO3fyXa B
KaHale npHHHMaeTcs no taba. 8.
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8.13. Pacgerom onpejeaserca ray6uHa oOTTaHBaHHsA
rpysTa nox xasaioM no ¢opmyaam (6.16) u (6.17) u or-
TaWBaHyue TPYHTa B FOPH3OHTAJbHOM HanpaBiieHHH OT OCH
Kaua:a no ¢opmyae (6.19).

B ¢opmyaax (6.16), (6.17) u (6.19) npHHHMAETCA IKBH-
BAJEHTHOE 3HayeHHe paJHyca KaHala, BHUHCAEMOE NOo
$opmyae

. (8.14)

rae U — BHyTpeHnHi NepUMeTp Kanana;
3HaueHHe m BBIYUCISETCS N0 popmyJte
h
m=—, (8.15)

rs

OrPAHHYEHHE PASMEPOB 30Hbl OTTAUBAHHUSA FPYHTA
BOKPYI KAHAJIA

8.14, Pacuerom onpepensiorcs:

a) cpeaHerojosas TeMmIepaTypa BO3JyXa B KaHauge,
NpH KOTOPOfi pa3Mephl 30HBI OTTAHBAHHA BOKPYr HEro He
NpeBLILAIOT 33 aHHBIX;

6) pacxonm BO3AyXa A BEHTHJISAIUMH KaHala H paccros-
HHSI MEXY BEeHTHJISIUMOHHBIMU OTBEPCTHSIMH;

B) TOJIIHHA TEIVIOH3OAALHHK TPYO B KaHate;

T) nepenajy TeMIepaTyphl TENJIOHOCHTesl s B Hau6oJee
XOJIONHBIN Mecsl, roja.

8.15. Ilpu 3anaHHOi riyOHHe OTTaHBaHMs TPYHTa NHOA
cepefHHoR KaHana H, cpeaHerofoBas JONYCTHMas TeMie-
paTypa BO31yXa B KaHase Tyox B 3@BHCHMOCTH OT 3HAYEHHSA

Puto 8.16

11 ‘non ( ’ )

onpejesisiercst No caefylomuM Gopmyaam:
npu B<0,1

4Jgr?
baon = =, (8.17)

e T

npu $>0,1

taon = ;’1&‘ (8.18)

OGo3nauenns B popmyaax (8.14) — (8.16) Te XKe, uto u
B dopmynax (6.15), (6.17) n (8.12).
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[MpepaBaputensno 3amaercs npHOAHKeHHOE 3HAYEHHE
CpeaHeroJlOBOi JONYCTHMOI TeMnepaTypbi BO3yXa B KaHa-
Ne fop H BLIUHCASETCA 3HayeHHe B no ¢opmyne (8.14).
Hanee onpegensitor 3yayenne m no opmyne (8.15) u 3ua-
yenie g, paBHoc:

=M L mg, (8.19)
Iy

[Tpu B < 0,1 no 3navennsim &, B u m no HoMOrpamme
(puc. 9) naxonutcsa 3uauenue J. Ilo popmyae (8.17) Bblunc-
JAeTCs 3HaueHHe fron. B ciyyae pacxoxieHHs npeaBapH-
TeNbHO 3aJaHHOTO 3HAUYeHHs Iyon H BHIYHCIEHHOTO no ¢op-
myse (8.17) Gosnee uyeMm Ha 5° pacyeT NOBTOpPSAETCH.

[Tpu B> 0,1 no 3HaueHHsIM Eo=Ex U M MO HOMOrpaMMe
(puc. 8) naxonutcs 3nauenne P. [Ipu pacxoxaeHun npensa-
PHTEJbHO 33aNAaHHOTO 3HAYEHHS fpop U BHLIYHCAEHHOrO MO
¢dopmyne (8.18) Gonee uem Ha 2° pacueT MOBTOpSETCS.

8.16. [Ipu 3amanHOll BeNHYHHE OTTAHBAaHHA TPYHTa OT
OCH KaHa/ia B FOPH3OHTaJLHOM HanpasjeHWH L, onpexene-
HHe ROMYCTHMOH CPEeXHEerofoBOi TeMrepaTypsl BO3[yXa B
KaHane fyon NPOM3BOAHTCH CNOCOGOM, aHAJNOTHUHBIM H3J0-
JKeHHOMY B 1. 8.15.

[lo 3agaHHOMYy OTTaHBaHHIO TPYHTa B CTOPOHY OT KaHa-
na L, naxonutcsa 3HaueHue ¢ no popmyae

=L, (8.20)

Iy

Hanee 3agaercst npubaHkKeHHOE 3HaYeHHe fyon H M0 GOP-
MmyJse (8.16) BoluncasieTcs 3HaueHue f.

ITpu B < 0,1 no 3HayeHHssM @, P U m MO HOMOrpamme
(puc. 10) Haxomutcs 3HayenHe J u no dopmyse (8.17) Bbi-
yHCAseTca 3HaueHne fpom.

[Ipn pacxoxienHH 3HaueHHil fgon (MpeABapHUTENLHO 3a-
JLaHHOTO H NOJIyueHHOro pacyeroM) Gosiee yeM Ha 5° pacuer
NOBTOPSETCS NPH NOJYYEHHOM PacyeTOM 3HAYEeHHH fyon.

ITpu p>0,] Boiuncasiercs

B =2 8.21)

H No 3HayeHHio &z H m no HomorpamMme (puc. 11) Haxomurcs
3HayeHHe B, no Koropomy no ¢opmyae (8.18) Buuncasercs
3HaueHHe Ixon.
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[Mpu pacxoxaeHHH 3HAYEHHIl fron (MPENBAPHTENBHO 3a-
NaHHOrO M NOJNy4YeHHOro pacyeroM) Gosiee ucM Ha 2° pacuer
NOBTOPAETCA.

Nipumep. TpeGyerca onpefenHTh RONYCTHMYIO CPEAHETONOBYIO TeM-
nepaTypy BOSAYXa B KaHaje fgoy NpPH 33JaHHOM OTTAHBAHHH IPYHTA ue-
pe3 T=25 Jer B cTOPOHY OT KaHana L,=8 s. Buyrpennee ceuenue Kana-
aa 0,6 1,2 x; raybuHa ero 3anoxeHust (A0 cepeAHHK XaHana) h=13 .
KosddHuHeRTH TeNJIONpoBOAHOCTH IPYHTA: Ar=1 KKAA/M % - 2pad; Au=
=1,2 kKas/m - 4 .2pad; tennora TanuHA rpynra ¢=15000 xxaa{u3. Cpen-
Heroposas TeMrepaTypa BeuHOMepaJoro rpyura fo=—0,8°C.

ITo ¢opmynam (8.14), (8.15) B (8.20) BHunCAsEM:

2(0,6+1.2

=" 0574

3anaeMcs sHaveHHeM fnon=20°C.
IMo ¢popmynam (8.16) Buuncasnem:

1,2 (—0,8)
b=——"0

[To snauennaM.m=23; ¢=14 u f=0,05 no Homorpamme (puc. 10)
"Haxoaum: J=0,18 - 1000.
ITo ¢opmyae (8.17) BuuHcAAEM:
4.0,18.1000.15 000.0,57* o
bion = 1.25.8760 =16°C.
PacxoxaeHHa MexXAy SaJaHHLM H NOJYYEHHHM SHAYCHHAMH Ifyon
Metiee 5°. T103TOMY OKOHYATENBHO MOKHO NPHHATE fhon=16°C,

= 0,05.

8.17. Honycrumas cpeaHerofnosasi TeMmnepaTypa BO3AY-
Xa B KaHaJjle Inon MOAAECPIKHBACTCA €ro BEHTHAHPOBAHHEM B
TeyeHHe BCero roja.

Pacxon Bosnyxa G B x2/«, npOXOAALLEro yepes KaHal, H
pacCTOsiHHe MeXJy BEeHTHJSILHOHHBIMH maxTaMu [y B M ON-
penensiercs no popmyJe

(knp 4 Ro6) 1s
G= p , 8.22
e In ’?np Iap + Rog o6 — (knp + Ros) taon ( )
° knp fnp 4 kot los — (knp + A'()6) tcp

rae £, — Cpe/lHCrof0Basi TeMmepaTypa HapyXHOro BO3-
ayxa B °C;
tp,— TeMneparypa TeIIOHOCHTeJst B npsiMofi TpyGe
Tensionposoxa B °C;




t,s— TeMmnepartypa TenJoHocHTes1 B oGpaTHOH Tpy-
6e Tennonposoaa B °C.

Kosdduienrnl Tenaonepesau kop H Ros BBIUHCARIOTCH
no ¢opmyaam (8.6) u (8.7).

Ecau B xaHane xpoMe Ten/onpoBofia yK/aalbBaercs Bo-
JAOTMpOBOA, KaHalH3aUHA H ApyrHe TPyGOnpoOBOAbI, TO pac-
XO0d BO3AyXa Ha BEHTHJHPOBaHHe KaHasna oOnpejessieTcs
TOJIBKO HCXOAs H3 TEMJIONOTepb TEMJIONPOBOAA.

Mpumep. Onpenenntb pacxof BO3AYyXa B KaHaje, €CIH CPeAHEroao-
Bas LONYCTHMas TeMhepaTypa BO3AyXa B HeM fxop=20°C. B xaHaae
NpoioKeHs NpAMas W oOpaTHas TPyOnl TeliocHaGxeilHA paiHycaMi
rap=ro6=0,15 &. Tensouzonsuus Tpy6 — IA3KOBATA TOJUIKHOA: NpA-
Mast 1py6a 8u.np=0,1 M, o6paTHas Tpy6a §n.o6=0,07 ». Temneparypa
TenJIoHocHTeaA: B npsamoil Tpy6e tnp=130°C, B o6paTHoit Tpy6e fo5=
=70° C. CpesHerooBas TeMnepaTypa HapyXHOro Bo3fyxa fcp=-—4°C.
Ko3sdduuueHT Tenn00TRAYH OT MOBEPXHOCTH HM3OJALHH K BO3AYXY B Ka-
Hane aa=20 xKxaa/u®-4-epad. PaccrosiHiHe MeXAY BeHTHISALHOHHLIMH
waxtamu (s =30 M.

KoaddpuuneHT 1ennonpoBogHOCTH WnakoBaTHl An=0,04 kkas/s -4 X
Xepad.

Mo ¢opmyaam (8.6) i (8.7) pacCuHTHIBAIOTCS BeJHYIHHBI:

1

kinp = 1 |y 0:1540,1 1 =
2.3,14.0,04 0,15 2.3,14.20 (0,15 40, 1)
= 0,48 xkar/m-4.2pad;
1
kos = 1 0,15 4+ 0,07 1 =
2.3,14-0,04 0,15 2.3,14.20 (0,15 4 0,07)

= 0,64 kxaa/ m-u-2pad.
Pacxop Bo3ayxa B KaHase onpegensiercs no ¢opmyie (8.22):
G = (0,48 4 0,64) 30 _
0.241n 0,48-130 + 0,64-70 4 (0,48 - 0,64) 20
! 0,48-130 - 0,64-70 - (0,48 - 0,64) 4
= 515 xxaa/xzfy.

8.18. ToawHHa TenJoH3onsiuUH TPYO B KaHaJje mnpejBa-
PHTQJIbHO OmpeAe/iAercsd no BeJHUYHHE NOMYCTHMbBIX CpeldHe-
rofoBbIX TEMJONOTEPb MO (bopMy.ne

2k (f—¢pon)
8,=r [e Pa0n 1], (8.23)
THEe ({uon— AONYCTHMbI€ CpeAHEroaoBbie TENJONOTEepH B
KKaa[m? -«
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8.19. Cpeansg reMnepaTtypa Bo3ayxa B KaHaJje Ha BEHTH-
JHpYyeMOM yyacTke [y B HanGojee XOJOAHBIfI MecsL onpene-
Jasercs no popmy.ie

— — —Ps
1, =051, — knp fnp+[(knp+;o:: nt;p+ :n:)t,,,, ko6 tosle | (8.24)
Of

Tae

__ (Fnp + kog) I
Pz = - (8.25)

B pacuerax no dopmyne (8.24) 3a BeaHuHHy fcp NpHHH-
Maercs cpefiHeMecAyHas TeMIepPaTypa HapyXHOro BO3AyXa
B Hanbosiee X0NOAHBIH MecslL.

8.20, Ilepenanx TemMnepaTyphl TenJoHOCHTeNst B TPy6ax B
Hanbosee XOJOAHBIA MecAll Af pacCuHTHBaercs mo ¢opMy-
Je (8.12).

8.21. Ecau nepenan teMnepaTtyphl TeNJOHOCHTe S B TPY-
6ax B HauGo.Jee XOJOAHLIA MecAl, oxaxercs Goablue JONy-
CTHMOrO, TO OKOHYaTe/bHAs TOJLUHHA TeNJOH30NALHH Onpe-
nensierca no ¢opmyae (8.13).

9. HAI3EMHBIE BOJOBOA bl

9.1. B 3aBHCHMOCTH OT YCJOBHI1 3KCN.yaTallHH BOAOBOAA
H ero AHaMmeTpa BO3MOXHDI BA PacyYeTHHX CJAy4as:

a) Ha BHYTPEHHHX CTeHKax TPyOH He aonyckaercs o6pa-
30BAHHA JeASTHOH KOPKH;

6) Ha BHYTPeHHHMX cTeHKax TPyOnl aonyckaercsi o6pa3o-
BaHHe JieI8HOM KOPKH.

9.2. Ecan ob6pasoBanne JieAsiHOH KOPKH Ha BHYTPEHHHX
cTeHKax TpyOH He AONMYCKaeTcs, TO PacyeToM onpejensiercs
Jn60 Haya/abHAs TeMnoepaTypa BOAH fx, IHOO TOJILHHA Ten-
JIOH30JIIUKH 8y NMpH 3afaHHOH HayasNbHOA TeMmeparype
BOJBI.

Temnepatypa Boab B Hayaje BOAOBOAA Iy M TOJILHHA
TENJOH30MALUHH Oy CBA3aHBI COOTHOLIEHHEM

ti= [1 — (1 + %:)e“] 1, ©.1)

rae f; — MUHMMaJbHas CPefHECYTOYHasi TeMmepaTypa Ha-
py»Horo Bo3ayxa B °C;

l

P = G Rt R’

9.2)



M4.2pad/kKan; (9.3)

® 2na, r
= 1 l r + 6“ . . .
Ru= 2na, (r + 8,) + 2mhy In e M-4-2pad/kkanr; (9.4)

o, — KO3(pPHIUHEHT TenJooTAaYH OT BOABI K BHYTpEH-
HHM CTeHKaM TpyOw B KKkaa/m?-u-2pad, onpene-
JsieMbiit no ¢opmy.ie

SR, (9.5)

r — paauyc Tpy6nl B M;

Us— CKOPOCTb BOJBI B M/CEK;

o, — KO3(p(PHIHEHT TEMJIOOTAAYH OT MOBEPXHOCTH TpYy-
6OnpoBOJa K HADYKHOMY BO3AYXY B KKAA[ M2+ 4 X
Xepad, onpenensieMblil B 3aBHCHMOCTH OT HapyX-
HOro pajauyca (c u30JsiHel ) H CKOPOCTH BeTpa

0,8
o, = 32 — KKQA| M2 4 +2pad; (9.6)
12 (r+ 8,1

U — CKOpOCTb BeTpa B M/cek;
8, — TOJIIHHA TEMNOH3OMNALHH B M,

3nauenus v08, (2r)02 y [2(r+6,x)]°2 onpemensiorcs mno
rpadukam (puc. 14 u 15).

Toamuua Tennousonsauun Oy NpH 3aJaHHOA TeMnepartype
BOABI B HayaJjie BOAOBOJa onpesensiercss noabopom u3 ¢op-
myasl (9.1).

BriGop HanGoJlee 1eseco06pa3HOr0 COYETAHHS Hayallb-
HOIl TeMnepaTypbl BOAbl H TOJIIHHBI H30JAUHH ONpenesserT-
Csl TEMNJIOTEXHHYECKHM H TEeXHHKO-3KOHOMHYECKHM pacye-

TaMH.

fipumep. OnpenesuTh TeMnepaTypy BOAM B HauajJe HamoOpHOTo BO-
10BOAA, ec1i o6pa3oBaHue JelAAHOM xogxn B TpyGe He nomyckaercs. Pa-
ILHYC cTaabHoOlt Tpy6un BomoBoaa r=0,20 x. Janna sonosona (=20 000 .
Pacxon Boast G=1000000 xe/«. TennoH3onsiuHsa TPyOH — CTEKNAHHBIA
BOANIOK TOAIHHON On=0,1 #; ero KO3dHUHEHT TENJIONPOBOAHOCTH Ax=
=0,03 KkxaA/u-4.2pad. MunuMajsbHasA CpeAHeCYTOUHasl TeMnepaTypa
po3ayxa fs=—50°C. Ckopocts BeTpa v=0,6 s/cex. CKOpOCTb BOAW NPH
3alaHHOM pacxojie Uy =15 sm/cex.

o dopmyae (9.5) onpenenseM 3naucie

l,5°-a
oy = 1220 ———————— = 1920 xxar/m3.4-2pad.
(2:0,25)"2



Mo ¢opuy.re (9.3) BuuncaneTca 3navenue

1

Ry = ma: 0,00033 x-%-2pud/xxaa.

)

3

pd
?
4
pd
]
/
1,
Y

0 [ 7 J U, meen

Puc. 14. Fpaduk aas onpelenenus Beanunnu v%?

du
! =
oot
i =
a
,
a5
[}
i 1 7] 7 e

Puc. 15, Tpapnk mna onpefeneHus BeaHYHHm d%?

Io ¢opmyue (9.6) onpepensiercs sHaueHue
0,8
0 0,6
[2(0,25 + 0,1))*2
3HaueHne Ry BhuHcaserca no popmyae (9.4)

1 1 0,25 40,1
Ry = 2.3,14 (0,25 4 0,1) 22,4 + 2.3,14.0,03 tn 0,25
= 1,82 mauszpad/kxan.

oy =3 = 22,4 kkasr/m3.4-2pad.




IMo dopmyne (9.2) onpesensercs Beanunna Ko3boHuneHTa
_ 20 000
" 1-1000 000 (0,00033 -}- 1,82)

Temnepatypa BOAW B Ha4ale BOLOBOJAA AOJAXIa ObTb HE MeHee pac-
cyHTaHHOIT no dopmyae (9.1):

0,00033
ty = [1 --(l 4+ 1_82-) P ](—50) ~0,6°C.

fpumep. OnpeesnTs TOJUIHHY TENNOH3OJAALHH CTaJbHOIO HAMOPHO-
ro ojosofa. Marepua. TenJoH3ONAUHY — IUJAKOBaTa ¢ KO3 dilLteH-
TOM TENJONPOBOAHOCTH Ax=0,04 xxas/s - 4-2pad. Paguyc BOAOBOAA F=
=0,1 s Jausa sogosoaa [=2000 m. Pacxox Boam G=110000 «2/u.
TemnepaTypa BOAW, moctynalomiefi B BoRoBOA, {x=>5°C. MuuuManpHas
CPeAHeCYTOYHAs TeMNepaTypa HapyKHoro BosayXa £z =—40° C. Ckopoctb
BeTpa v=1 m/cex. CKOpocTb BOJb NpH 3alaHHOM pacxofe Us=1 m/cex.

[lo ¢opmyane (9.5) onpencasem kosdpduuHeHT

10,8

Ta =0,01.

ag = 1220 = 1560 kxasr/m%-4-2pad.

2.0, 1)0'2
Hanee no dopmyae (9.3) paccunTiiBaetcs 3HaueHHe

1

Ry = 3 T4 1560001

= 0,001 s-4.2pad/kxax.

Toaumna Tennonsoanuuit 8y NpH 3afaHHOM TeMnepaType BOALI B Ha-
yajge BOAOBOXa !y onpeaeasercs noatopom no dopmysne (9.1). B nan-
HOM CJIyyae TOJLUIHHA Tenjou3oaauuu pasia 0,08 .

9.3. B cayuae ecau 3ajlaHbl TeMmepaTypa BOAbI B KOHLeE
BOJOBOAA [y H TOJNL(HHA TeNJIOH3O0JsILHH &4, TeMNepaTypa
BOJIbl B HayaJjie BOLOBOAA {x NOJIKHA GbITh HE MeHee pacCyH-
TaHHOMH no opMmyJe

bi=(t—1)e™ + ¢, 9.7
rae @z H {y — TO XKe, 4TO H B popmy.e (9.1).

Tpumep. Onpenennts TpeGyeMyio TeMmepaTypy BOAH B Hadaje BO-
A0BOJa, 4TOGH B KOHLE BOJAOBONA TeMNepaTypa BOAM paBHANACh fx=
=3°C. Paauyc Bogosoga r=0,2. Hauna soaosoga [=1000 s Pacxon
BoAK G =450 000 x2/«. TenaoH30AAUHA — NEHOGETOHOM C KO DHILHEHTOM
TEeNnJ0NpoBoOAHOCTH Ar=0,1 xxaa/m-4-2pad. ToamnHa TeNAOHIOAKLHN
6e=0,15 #. MuHiManbHas cpDefHeCYTOUHAs TeMnepaTypa BO31yXa fa=
=-—43° C. Ckopoctb Berpa =05 s/cex. Koadduuuent rtennooriauu orv
MOBEPXHOCTH TPYOH (B TENJIOH3OMAALUH) Un=24 KKAA[H?-4-2pald.

CxopocTb BOAH B BOJOBOJAE NPH 3aJaHHOM pacxofe Us=1 m/cex.

o ¢opmyne (9.5) onpexensercs xo3dpduuHeRT

10,8
&y = 1220 —————— = 1470 xxas/u*-4-2pad.
(2.0.2)0,2
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Mo dopmyae (9.3) paccunrnipaercs
1
2.3,14.1470.0,2
3navenne Ko3(pduumenTa ¢y BuuHcaserca no dopuyne (9.6)

10,3

Ry = = 0,0011 x.4.2pad/kxan.

oy =32 ——————— =24 xxa1/x%.4-2pad.
12(0,2 4 0,15))°*
Beanunna Ra onpepensercs no dopuyse (9.4)
S S
Ri=3am 024015
1 0,240,15

2.3,14.0,1 " 02
3nauenne ko3¢ duunenTa Qs paccunTuiBaerca no dopmyse (9.2)

4000
®= TTas0000.0.92 ~ >0l

+ =0,92 4-4e2pad/xxan.

Temnepatypa BOAM B Hauasie BOJOBOAA oOnpeneasercs no dopuy-
ne (9.7):
ta = (3 + 43)°%% —43 = 3,5°C.

9.4. Ecan 3aaaHbl TeMnepaTypsl BOAL B HayaJje fy H KOH-
e fx BOAOBOJAA, TO TOJIIHHA TPeOyeMOH TEnIOH30MSAUHH Oy
onpesesasercsd noA60poM H3 ypaaﬂeunn

G 1 1
1 [2na5r + 2nhy )

1 t —1

In2—¥ =1, 9.8

+ 2nay (r + 8x) ] th—1Iy ©.8)

9.5. Ecin Ha BHyTpeHHeH NOBepPXHOCTH TPYOW BOAOBOAA

Jomyckaercs o6pa3oBaHHe JIeXSHOA KOPKH B MEPHOAH pe3-

KOTO NOX0JI0JaHHs, TO TOJNUIMHA JIeASSHOM KOPKH onpejaens-
ercs no ¢opmy.ie

6,,=1,2(‘/S’+M—S), 9.9)
P¥s

S =’\"(3r7 ln%—q’i—]- 0,05);

rpe

A,— k03 PHUHEHT TENNONPOBOAHOCTH JbAA B KKAA[M X
X4-e2pad;



T, — NMPOJOJIKHTEJbHOCTD PAaCYETHOr0 NMEpPHOAE € TeM-
nepaTypoii BO3AyXa CaMOro XoOJOLHOTO Mecs-
ua B 4

t— TeMNlepaTypa BO3AyXa B pPacyeTHBfi NMepHOI Tm
B °C.

3HaueHHs Ty H ¢y noabHpaloTCs No TabjaHUe KAMMaTH-
yeckoro cnpaBoyHnka («Uuco AHedl cO cpelHed CyTOYHOM
TeMNepaTypoil B Pa3JIHYHBIX Npejesax») TaKHM 00Opa3oM,
yToObl BeNHYHHA (lw—Is)T NO a6COMOTHON BeJaHyHHe Ghinia
HaHO6oJIbLLeH.

9.6. Ecan Bo BpeMs pe3KHX NOXOJIOKAHHA TOALIHHA Jie-
ASHON KOpKH 60oJibllie JONYCTHMOM Onon MO TEXHOJOTHYECKHM
yCJIOBHAM, TO TOJIIHHA TENJIOW3OJNAUHH Oy, NPH KOTOPOFE
TOJIUHHA JIeASHON KOPKH He Npesbllaer AONYCTHMOR &xom,
onpegensercs no gopmyJe

S,=r(e®—1), (9.10)
rae
L2v &, _ D
Pu= (_ LIy 2,42, 0,05) r’ ®.10)

Npumep. OnpenennTb TOMWUNHY TeNMJIOH3OAALKH, NPH KOTOPOR TOJA-
HIHHA JIeAAHON KOPKH B NepHOA Pe3KOro NMOXOJ0JARHS He MPEBBICHT AO-
nyctHmMoro axavetisn 6, =0.08 ». Paanyc 1py6u r=0,25 #. Koapduunent
TENNONPOBOAROCTH An=0,05 Kxaa/m-«-2pad. TIponoONKHTENALHOCTD pac:
yeTHOro mepiofa tw=120 «. Temnepatypa Bo3ayxa B pacyeTHufi mepH-
ok tu=—50°C.

3Havenne KospduuiteHTa Q4 BuuHcaserca no dopmyae (9.11):

1,2.50.120 0,08 0,05

0,08-80-1000  2-4-2 0.05 0,25 0.182.

ToawuKa Tenaou3onsunn onpeneaserca no popmyae (9.10):
6n = 025(%1%2— 1) = 0,05 x.

Ps

10. BJUSHHE TPYBONPOBON OB
HA TENMJIOBOR PE)XHUM ITPYHTOB
OCHOBAHHA 3JAHHUA

10.1. B cootBerctBEHn ¢ TpeGoBanHaAMH TaaBul CHull
11-5.6-66 «OcroBarsEs @ ¢yEIaweHTH 3J3aHHA M COOpYyXKe-
HHfi Ha BedHONEP3IHX TPYHTAX» HeoOXOARMO YYHTHIBATh
BIHSIBRe CAEATAPHO-TEXHAYECKHX CeTed Ha TenJoBOA pe-
¥KHM OCHOBAHRH 3IaHKA B COOPYKCHHUA,

10.2. Makcnmaabubie TeMnepaTypol FpyHTa MOL 348HH-
SIMH H COOPYXXEHHIMH, BO3BOAHMbIMH € COXpaHeHHEM OC-
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HOBaHHSI B MepP3JIOM COCTOSIHHH B TOouKe X, 2 (puc. 16), onpe-
JeJIRIOTCA BbipaXKeHHEM

t(x, 2) =tep(x, 2) — A(x, 2), (10.1)
rie I(x, 2)— Maxcu(»:aanbuaﬂ TeMIepaTypa Mep3/oro rpyH-
ta B °C;

t.p (x, 2)— cpepHsas TeMnepatrypa Mepaioro rpyHra B°C;
A (x,2)— amnuinTyna KoJeGaHHiI CE30HHBIX TeMmepa-
Typ B °C.

./"—\

v —-.I
in 17]

L Z ‘ x

8
g
7
R
2

Puc. 16. Cxema X pacueTy BAHAHHSA MOA3EMHBIX ceTefi Ha
TeNJIOBOA PeKHM OCHOBAHHS 3RaHHS

10.3. Onpenesnienne Temnepatyp TpPyHTa B OCHOBAaHHH
3JlaHufl M COODPYXKEHHH NPOM3BOAHTCA IJfA CJERYIOIIHX OC-
HOBHBIX PACYETHBIX CJIy4YaeB NPH ydeTe TEMJVIOBOTO BJIMSHHSA:

Tpy6onposona (BOXOBOM, KaHAJH3aUHOHHBIA KOJJIEKTOP,
pasBojsilye TPyOOnpOBOAH);

TenI0PHKALHOHHOTO KaHaJa C NOJIOXKHTEJNbHOH CcpelHe-
rolOBO# TeMmepaTypoH BO3AyXa B KaHaJe;

BEHTHJIHPYEMOTO KaHajia C OTPHUATENbHOH CPeJlHerono-
BOH TemMnepaTtypoil BO3fyxa.

10.4. CpennerogoBasi TeMnepaTypa BO3yXa B XOJIOLHbIX
NOANOJbLAX M IJyGHHA CE30HHOIO OTTAaMBAHHA TPYHTA NOX
31aHHSIMH H COODYXEHHAMH OnpefesieTcss B COOTBETCTBHH
C yKasaHusiMH, npuBeleHHEIMH B «[Joco6uu mo npoextHpo-
BaHHIO OCHOBaHHit B (PYHXAMEHTOB 30aHHH H COOPYXeHHH
Ha BeyHOMep3Jibix rpyHTax» (Crpoinanar, 1968).

10.5. Cpenusisi TeMnepaTypa IpyHTa noJ 3laHHEM C Yue-
TOM TEIJIOBOTO BJAHSIHHSI TpyGonpoBofa (BOXOBOZX, KaHaJH-
3allHOHHBIH KOJIJIEKTOp, pa3Bojsiliive TPyGONpoBOALI) Ompe-
nensiercs no ¢opmysne
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fep (6,9) = o+ (la— t) s+ (7= ta— 1) for (10.2)
rae ’
0,58 —=x

fi= L (arctg 958 +x -+ arctg
X F4 F4

); (10.3)

L (x—0,58—bp3 4z 4V —p )
7R (0,58 —tyt(z—ViA—r )P

f»= (10.4)

to— CpellHerojoBas TeMneparypa rpyHsra s °C;
l,— cpenHeroJoBasi TeMnepaTypa BO3JyXa B XOJOAHOM
noanoJaee B °C;
t,— cpelHeronoBas Temneparypa TPaHCNOPTHPYEMON XKHA-
KocTH B °C;
B — wupuna 3panus B x;
R,— onpenesisierci B 3aBHCHMOCTH OT OTHOWEHHS —fh— no
H
HoMorpamme (CM. pHc. 2);
h— ray6uHa 3ano0xennsi Tpy6n (OT NOBEPXHOCTH TPyHTa
JIO ee OCH) B M;
ry— HapYXHblit paguyc TpyOH B M;
b— paccrosinne or ocu TpybGonpoBona mo obpesa ¢dyHna-
MEHTa 3[laHHS B M.

10.6. AMnauTyna KoJeGaHui Ce30HHBIX TeMIeparyp
FPYHTA NOJA 3JaHHEM C Y4YeTOM TemJIOBOro BJHSAHHS TPyGo-
nposoja onpeiensercs no Gpopmyse

A(x2) = [to - (ta —t0) fuu + (= o —by) fu |77, (10.9
rae fia— Boiuncasercs no ¢opmyae (10.3) npu z2=Hs;
fea— BHiuHCAsIETCH MO dopmyae (10.4) npu 2=H.;
H,— ray6una ce30HHOTO OTTaHBAaHHA TPYHTa moJ 34a-
HHeM B M;

aCy .
q’z —(zMHT) ‘/A“T ’

T = 8760 «.

Tipumep. TpeGyercss onpeiesHTb MaKCHMaJibHHe TeMMepaTypu Bey-
HOMep3.10ro TPyHTa MOX KpaeM H cepelHHOl 3XaHHA C YYeTOM TemJoBO-
TO BJHAHHA BOROBOAA. PaccTosHiie OT OCH BOAOBOLA MO Kpas 3JQaHHS
b=10 x; rayGuHa 3anoXKeHHs BoxoBOla h=2 M; ero paauyc r=03 ;
Teunﬁgarypa KHAKOCTH B TpyGonposoze f:=12°C.

HpHHa 30aHKA B=12 x. eJHerogoBasi TeMnepaTtypa BO3AyXa
B XOJOAHOM noafnionne {n=—4°C. TemnepatTypa BegHOMeP3JOro rpyHTa
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fo=—2"C. F'1y6EH2 Ce30HBOr0 OTTAHBAEPY TPYATA DOXA 3AzHBen Hy=
=1 x Ko3dHrmpesTs TennonpoBOAHOCTHE IPYHT2 B TAIOM H Mepanom
COCTOERZSX Jx=1 KXOA[NM-%-2p00, )ffl%azujx—u-zpa@. Tennoex-
IOITS M2p20070 rPYETE Cx =300 xros/ad - 2pod.

Paruey rpoezsozeTes no $opuyiax (10.1), (102) n (10.5). INpex-
BEPETREMED rgeM 3839eHEn GYEENZA fi fz fin 8 frx no dopuy-
zax (10.3) = {i04)

1 0,5.124x 0,5-12—x
h= 3'14(arctg p, -}-arctg e )=

=0,317 {arctg

6+
\ z

- -+ arclg 6-——:) .
z
h 2
INas coornomwenus = —*3=6,67 no HoMorpamme (puc, 2) Ha-
XoauM 3saueHue Ro=04. "lla.’xee’ no dopmyne (10.4) smancanem:
fre ] 1 E— 0512100 + (2 4+ V2 —0,3)’
2= - =
43104 0512100+ (e— VP —o0,3)
—16)2
0,21 E= 162+ 41,97
(x—16)2 + (2—1,97)
Mo dopuyne (10.3) npu z=H, =1 nmeem:

1/ 0,5-12 4-x 0,5-12—x
fiu = 3'“(arctg-———,——-- +-arctg —‘1-—') =

== 0,317 [arctg (6 + x) + arctg (6 — x)].
Mo popmyae (104) npu z=H,=1 u noayunw:

1 (x—0,5-12— 10024 (14 Vr_o,3 )
fz:: - In

31804 o521 (1—VE_0,3)

=021 E=10°+8,9
(x —16)2 4-0,93
Cpeausis TeMnepaTypa rpysta no dopmyne (10.2)

lep (x, z)=—2+("4+2)°.37(arctg 6-:—:: 4 arctg el_z.x)+
+(—l— 12+2)o.21n.(*;16)’+(z+1,97)' _
1,2 (x*IG)’-}-(z—.)'W):
:—2—0,633(arctg§:_:~_£+arctg 6-:X)+
42,41 ST o
(x—16)2 4z —1,97)8




BoiuncaseM 3nauetne BCNOMOratenbHoOMN BEJIHUYHHBL:

)\ _ 3,14.500 _ _
%—-(2-”1)‘/——',‘“7. =1 I/__—l.2-8760 =0,39 (z—1).

AMIAHTYa Ce30HHMX KoJeGanui TeMneparyp rpyHTa no Gopmyae

(10.5)
A(x,2) = {— 2+ (—442)0,317 [arctg (6 + x) - arctg (6 — x)] +

1 (x—16)* + 8,9\ _,39(z—1) =
+(1,2l2+2) 0.2 T 16)=+o,93] ’

= {— 2 — 0,633 [arctg (6 4 x) -}- arctg (6 — x)} +

x—16)'1 8,9\ 3021
+2,4In 16)’+0,93} ¢ .

Mo dopmyne (10.1), cymmupys snavenus fep(x,2) u A(x,2), noay-
YaeM MaKCHMaJbHbe TEeMNEepaTypPH BEeYHOMEp3Joro rpyHTa B OCHOBaHHH
3naHis, PacyeTw!, npoBefieRHbie AJSl ABYX 3HaueRuii: x=0 (cepennHa aaa-
HHA) B x=6 M (Kpah 3RaHHA) NPH PaaAHYHMX 3HaveHuax 2 (pamc. 16),
cBeflelibt B Ta6a1. 10.

Ta6auma 10

Cpennne Temneparypul, aMOAHTYAW TEMIEPATYP, MAKCHMAAbHBIE
TEMNEPATYPH BEYHOMEP3JNOro FPYHTA B OCHOBAHHM 3A8HHS

Cepeuna spauns x=0 Kpaft sapanua x=6 u
2, M tcp(o.z).'cl A(0,2). °C | #(0,2). °C fcp(G.l).'CI A(6,2), °C I #(6.2), °C
1 —3,67 { —3,67 0 —2,76 | —2,76 0
2 -3,4 | —2,48 | —0,9 | —2,55 | —1,8 | —0,7
4 —2,96 | —1,14 | —1,82 | —2,14 | —0,86 | —1,28
6 —2,45 | —-0,52 | —1,93 | —1,86 | —0,39 | —1,49
8 ~—2,31 | —0,24 | —2,07 | —1,69 | —0,18 | —1,51

10.7. Ecnix B OCHOBaHHH 3laHHS COXPaHAETCs ecTecT-
BEHHBIA TeMnepaTypHbuiii peXHM (T. e. fx=1y), TO TemjoBoe
BAHsIHHE TPyOONpOBOAa Ha TeMMEPaTypHbI PeXHM OCHOBa-
Hus onpenenasierca no ¢opmyae (10.1), B koropo#t mnpuuu-
Maercs:

fep (5,9) = o+ (= ta— to) i (10.6)
A =[to+ (FZta—te)fu]e™ (10

rae f; — onpegeasiercs no popmyne (10.4);

67



fan— BBIUHCAsIETCH N0 dopmyae (10.4) npu z=Hy;
¢,— TO e, uT0 H B popmyae (10.5).

10.8. Cpeansis TemMnepatypa rpyHTa NOJ 3[laHHEM C yue-
TOM TENJIOBOTO B/HSIHUA TennodUKaUHOHHOrO KaHaja Co
CpeHeroloBofi NOJIOXKHTE/NbHON TEeMNEpaTypoil BO3AyXa
BHYTPH KaHaJ/la onpefiesisercs no gopmyae

tep(x, 2) =ty + (tn—to)f1—

— [to + (ta— to)[1a] 2 (10.8)
rae
fo= — (arctg —2E2 =L _aretg — 2=\ ; (10.9)
" V 2w Y e

emosm = oty T )
c—058—0p+(:—y/ 22 |
2ln[ (V 2rw—r2+y i ’)]'

to, tny f1s B, B, b— 10 ke, uro u B dopmynax (10.2)—
(10.4);
L — oTrauBaHHe rpyHTa B CTOPOHY OT KaHa-
Ja, onpefiesiseMoe B COOTBETCTBHH C YKa-
3anuamu m. 8.16, B u;
ry— 3KBHBAJIEHTHbIA pajHycC, BHIYHCIAAEMBIN
no ¢opmyse (8.14), B u.
10.9. AMnauryna KoaeGaHHH CE30HHHX TeMHepaTtyp
IPYHTa NMOJX 3JaHHEM C YYeTOM BJHAHHA Tenn0(HKaUHOHHO-
ro KaHasa onpejiesisiercsi no gopmy.e

A, 2)={ty+ (la—t) fra + [to+ (b —
""tn) fln] fzn} e—%' (10.11

rae fis— BhiuKcasiercs no ¢opmyne (10.3) npu
3HayeHuu z2=Hy;
fi1s — BbluHCasieTcs no ¢popmyae (10.9);
fau— Buluncasiercss no dopmydae (10.10) npu
3HaueHHH 2= Hr;
to, tay Hy, @3, T—10 ke, uro u B ¢opmynax (10.2)—
(10.5).
10.10. Ecin 8 OCHOBaHHH 3[JaHHSI COXPAHAETCA ecTecT-
BEHHBIAI TeMnepaTypHuil pexum (T. e. In=4), TO Tenn10Boe

68

fa= (10.10)



BJHsAHHE TenopHKALHOHHOTO KaHajda Ha TeMHepaTypHblil
pexXHuM ocHoBaHHA onpedeaserca no ¢dopmyae (10.1), B xo-
TOpO¥t NPHHHMaeTCH:

Lep(x,2) =t (1 —f5); (10.12)
A, )=t (1 —fa) €%, (10.13)
rae f,— Boluncasercs no ¢opmyae (10.4) npu r=
=Ty
fou— BbluHCAsieTcs o popumyae (10.4) npu z=
=H;ur=r,

&, Hy, 9,, T— 10 %e, uto 1 B ¢opmynax (10.2)—(10.5).

10.11. Cpeansia TemmepaTypa rpyHTa nod 3AaHHEM C
y4YeTOM TEeMJIOBOTO BJAHAHHA BEHTHJIHDPYEMOro KaHaJja, uMe-
IOLLEero OTPHUATE/NbHYIO CPe1HerojoByi0 TeMNepaTypy BO3-
Ayxa, onpegesiercsa no Gopmysae

tcp(x, Z) =t + (tn’—'tl))fi +
+ [ts — to— (ta— to) f1s] 2, (10.14)
rae fi — Buluncasiercss no dopmyae (10.3);

_ 1 Bb—r, b—rs5) .
fio= (arctg———h arctg — ), (10.15)

—2
(x—0,58—0b)*4 (z+ 2 r?
fo= 4‘R In (V. '3)3; (10.16)
Jt
* =058 —b+(z—y w2 2)
R, — onpeaensiercss no HoMorpamMe (CM.
pHC. 2) O OTHOLUEHHIO — ;

to, tn, b, B,h, ry— 10 Xe, uT0o H B q:opM)nax (10.2),
(10.4) u (10.8);

¢, — CpeAHerooBasi TeMnepaTypa BO3fyXa

B BEHTHJIHPYEMOM KaHaJje, BHIYHC/IsET-
cs 1o q)opmyne

t,,=TL(”1,+ My 1:,,) (10.17)

T = 8760 «;
t,.« — CPEeAHe3UMHsisi TeMmepatypa BO3AyXa
B KanaJne (cM. 1. 8.6) B °C;
T, — NPOJO/IKHTENbHOCTh NEpHOAa C OTPH-
LaTeNbHBIMH TeMIlepaTypaMu BO3AyXa
B 4;
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t,— cpelHeJeTHAs TeMmepaTypa HapyXHo-
ro Bo3ayxa B °C;

T, — NPONOJIAKHTEIbHOCTS NEPHOAA € NOJO-
JKHTEJbHBIMH TeMmepaTypaMH BO31y-
Xa B 4.

18.12. AwmImTyYIa KOJeGaHHil Ce30HHBIX TeMRepaTyp
TPYET2 NON RI2EEEM C YYeTOM BJHAHHA KaHana, HMelllero
OTPHIATEIbHYI0 CDEIHEroAOBYlD TeMmnepaTypy BO3RYyXa,
onpenensercs no popmyae

A(x, ?) = {to+(t‘n’_to)flu+ [tn—to—

—({a—1y) fla] fzn} e_‘P’. (10.18)
rae Ly lny @z fia—TO XKe, uTo M B ¢opmynax (10.1) n
(10.4);

f1s— BhluHcasteTca no ¢opmyJe (10.15);
fan — BblucAsieTcs no dopmyae (10.16) npu
3HayeHuu z=H,.

10.13. Ecain B OCHOBaHHH 3[aHHSI COXPAHAETCH €CTeCT-
BEHHBIH TeMIlepaTypHLHi pexuM (T. e. fx=1ly), TO TensaoBoe
BJAHAHHE KaHala, HMeoUlero OTPHUATENbHYIO CpeRHEerono-
BYI0 TeMnepaTypy BO3ayXa, onpefessiercs 1o ¢opmyJe
(10.1), B xoTOpO# NpHHHMAETCA

tep (%, 2) = by + (ta — to) i (10.19)
A(x,2) = [ty 4 (s — o) f2u] ez, (10.20)
rae f2— Bblukcaserca mo ¢popmyae (10.16);

fou— BblunCAseTCA MO opmyne (10.16) npu
3HayeHHH 2= Hy;
to, ts, Hyy @ uT— 0 e, uro u B ¢opmynax (10.1) u
(10.5).

10.14. Ilpu BbicOKOTEMNEpaTypHLIX BEYHOMEP3AbIX I'PYH-
Tax, T. €. AJs I0AKHOA 30HLI 0GJACTH PacnpoCTPaHeHHs Bey-
HOMep3JbIX TPYHTOB, I'le B COOTBETCTBHH C TPeGOBaHHUSAMH
rnaBbl CHuIT [1-5.6-66 TeMneparypa BeuHOMep3/biX TpyH-
TOB B OCHOBaHHAX 34aHHH H COOPYXKeHHHi ROJIKHA MOHH-
aThCs N0 CPAaBHEHHIO C TeMrnepaTypaMH TPyHTa B ecTecT-
BEHHBIX YCJIOBHSX, AONYCTHMble paccTosiHuA A0 ¢yHAaMeH-
TOB 3JaHHII H COODYIKEHHIt onpelesioTcs:

OT BOJOBOJAOB, PA3BOAALIHX ceTefl, KaHAJH3aUHOHHBIX
KOJIJIEKTOPOB H BbIMYcKOB 1o Gopmyae

LM,.,=Ff—lVE(h=—r=), (10.21)



rae
E= IL(V [.2.‘*"‘3"’2"'1/"""2)' (10.22)

l,— BbluHcasercs no popmyne (6.18);

OT TenJopHKALHOHHBIX KaHAJOB C NMOJOXHTENbHON Cpea-
HErofloBOH TeMnepaTypoil BO3AYXa NO COOTHOLLUEHHIO

Lnon = 2L3, (10.23)

rae L, — onpenensiercds B COOTBETCTBHH C YKa3aHUAMH
n, 8.16.

MiunuMaabible RONycTHMble paccrosHus OT TpyGonpo-
BOJIOB 11 TennodHKALHOHHbIX KaKhasnoB A0 ¢yHaaMeHTOB 3/a-
HHI 1 COOpYyXeHHuH npuBeldeHui B Taba. 4 (cm. nm. 3.8).

Mpumep. Onpeneants KONYCTHMOE PAacCTOSHHE BOAOBOAA OT 3[aHHA,
BO3BOAHMOTO ¢ COXpaHeHHeM TPYHTOB OCHOBAHHA B MepSJOM COCTONHHH,
NpH CJAEAYIOIUHX HCXOAHBIX HKAHHBIX: pPaauyc Tpy6u r=0,15 x; ray6una
3agoxenus h=15 a, Temnepagpa Boabl f»=8,5°C; cpexHeroaoBas
TeMnepatypa rpyuta fo=-1,5°C; KoadHuHeHTH TENJONPOBOAHACTH
[JIHHHCTOrO 'PYHTa B MEP3JiOM H TaJOM COCTOAHHAX COOTBETCTBEHHO paB-
Het Am=132 krxaafsm.4.2pad, k=118 xxasa/sm-4-2pad. Pacuer npo-
H3BOAHTCA fo dpopmyae (10.21).

IMpensapurensHo no ¢popmysne (6.15) onpexensercst peanynHa

1,32 (—1,5)
_——=0,2.
P=—"18851 °
h 15
Mo uomorpamme (puc. 8) npn =02 u m= T=0_15 =10 Haxo-

autca sHauenue £, =20. 3arem onpepenserca senuuuna In no ¢opmy-
ne (6.18):

In=105:42:0,15 = 3,15 m.

[Tocne storo naxoautcs 3uaveHHe E no Buipakenmio (10.22):

E=—§- (V315 +1,60—0,150 +V1,61—0,15%) = 1,5 »,

Hckomoe paccrosinie onpegesserca no gopmyne (10.21):

2
1,6 —1

V1,6(1,52—0,16% = 7,35 «.

Lion=

7
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