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5. MPOKIMAOKA TPYEOMPOBOAOB B CEMCMUYECKWX PAVIOHAX
6. TEMNOBbLIE PEXK/MbI TPYBOMNPOBOJOB
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12. TEMNOTEXHNYECKUE PACHETbI
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TemnepaTypHbIN PEXUM rPYHTOB

HapsemHble BogonpoBoab!
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MPUHATBIE B TEMNOTEXHNYECKMX PACHETAX

MPUNOXEHVE 2 NMPUMEPBI TEMNOTEXHNYECKMX PACHETOB
MPUNOXEHVE 3  3HAYEHMA SKCMOHEHLMATIbHBIX ®YHKLIA
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1 ULYLAPL 1B ARDIVI
no nNpoeKTMmMpoBaHNIO

komuTteT CCCP o
ceTei BOOQOCHabXeHUs1
no Aenam cTpouTenbLCTBa -

(FoccTpoit CCCP) M KaHanu3auuu ansi paloHoB
pacnpocTpaHe HUsi
Be4YHOMe p3nbIX FPYHTOB

1. OBLLUUE NMONOXEHUA
1.1. TpeboaHusi HacTosALEeN VIHCTPYKL MM AOMKHbBI BEINOMHATLCS NPU NPOEKTUPOBAaHUMN HAPYXHbIX CETEN BOAOCHABXKEHWS 1 kKaHanu3awmu,

COOpYXaeMbiX B paioHax pacnpoCcTpaHeHnss BEYHOMEP3MbIX FPYHTOB, BKIOYaA CENCMUYECcKue panoHbl (pyc. 1) npy CTPOMTENBLCTBE MO NPUHLMNY
l.

YTBe pxAaeHa
an::,?.;:?M NOCTaHOBIEHMEM
W Hay4Ho- FocymapcTBe HHOrO Cpok BBe e Husi
“ccnenoBaTenbCKUM komuteta CCCP B AeiicTeue
. no Aersiam ctpouTenbCcTBa 1 auBaps 1980 r.
MHCTUTYTOM ISpacuonpcKMM o 11 nekabpsi 1978
MpomMcTPOMHUMNPOEKT Ne 226 .

Puc. 1. CxemaTtuyeckas kapTa pacnpocTpaHeHUsi BEHHOMEP3MbIX FPYHTOB U CEACMUKM
1.2. B 3aB/CYMOCTM OT U3MEHEHUST (PU3NKO-MEXaHUYECKUX CBONCTB MEP3MbIX TPYHTOB MPU OTTauBaHWU, TEMMNepaTypHbIX PEXUMOB
TpyGOnNpPOBOAOB M IPYHTOB MO TPACCE, a Takke TEMMNEPATYPHOTO PexrMa OCHOBaHWIA 30aHWi U COOPYXKEHWIA, PacroNOXEHHbIX BOMM3N
TpyGonNpoBOAOB, HAANEXUT NPUHUMATL OAWH U3 ABYX MPUHLMMOB UCMOSb30BaHUS BEHHOMEP3TbIX FPYHTOB B KAYeCTBE OCHOBAHMWIA:

npuHUUN I- BEe4YHOMepP3rble NrPyHTbl OCHOBaHUA UCMOJIb3YHOTCA B MEP3NIOM COCTOAHUKU, COXpaHAEMOM B npouecce CTpouTernbCcTtea U B Te4eHne
BCero 3agaHHOro nepuoaa akcnnyartauuu;

npuHUUN Il- Be4YHOMeparnble rpyHTbl OCHOBAaHUA UCMNONb3YOTCA B OTTamBaroleM N OTTasaBLUEM COCTOAHUN.

1.3. Mpu NpoekTNpoBaHUK ceTel BOAONPOBOAA U kaHanU3aL M Ansi palioHOB pacrnpoCTpaHEHUsi BEHHOMEPS3TbIX IPYHTOB HEOBX0AMMO UCXOAUTb
13 ycrnosusi obecnedeHust:

HauMeHbLUEN TPYLOEMKOCTI CTPOUTENLCTBA M 3KCNITyaTalum CeTeil;

npuMeHeHUs 06opyaoBaHNsA U MaTepuarnos, HanGoree BbICOKOW HAAEXHOCTH AeCTBUS U AONTOBEYHOCTY;

CHUKEHUA Beca 060PYAOBaHNA U MaTepuarnos;

He3aMep3aeMOCTH XUAKOCTEN, TPaHCNOPTUPYEMBbIX Mo TpybonpoBoaam, Npy OTKIOHEHUSIX TENMOBOMO PeXMMa OT HOPMbI U B CRy4asix aBapui;
opraHv3aL M1 YETKOTO KOHTPOIS 3a TENOBbIMY PEXMMAMU CETENA.

1.4. MNp1 NPOEKTUPOBAHUM CETEN BOLONPOBOAA W KaHanM3aL M HaanexuT yuuTbiBaTb:

TennoBoe Bo3aencTeMe TpyGONpPOBOAOB Ha OCHOBaHUS BNNanexaLumx 30aHuin U COOPYKEHMWIA;

OMacHOCTb HEMOCPEACTBEHHOMO TEMMOBOMO BO3AEUCTBUA BOAbLI HA MEP3TbIE IPYHTLI NPU NOBPEXAEeHUsIX TPyBonpoBoaos;
M3MeHeHWe Mep3noTHO-TPYHTOBLIX YCIOBWIA NPU OCBOEHWUWN TEPPUTOPUM.

1.5. MepanoTHO-TPYHTOBbLIE YCMOBUS Y4ACTKOB CTPOUTENLCTBA TPYGONPOBOAOB XapakTepU3yHTCs:

pacnpocTpaHeHWeM U 3aneraHneM Be4HOMEP3IbIX FPYHTOB;

COCTaBOM, CMOXXEHWEM U CTPOEHUEM FPYHTOB;

MOLLHOCTb CE30HHOMPOTanBaLLMX U CE30HHOMPOMEP3AIOLLMX CIIOEB IPYHTa;

TemMnepaTypHbIM PEXVMOM FPYHTOB;

(PU3MKO-MEXaHNYECKUMMU CBOVCTBAMM IPYHTOB;

Mep3MoTHLIMM NpoLieccaMu (nyyYeHue, Haneau, TepMoKapcT, TpeLmHoobpasoBaHme);

HanMuMeM rpyHTOBbIX BOA.

1.6. MNMpoekTnpoBaHue ceten nNo NpuHUUNYy | cnegyer npuHUMaThb, Koraa:



FPYHTbI XapakTepusyrTcAa 3Ha4YUTeNbHbIMW OCagkamMu nNpu oTTanBaHUK;

OTTanBaHMe rPyHTOB BOKPYr pr60npoaona BNMUAET Ha yCTOI7I\-MBOCTb PacnonoXeHHbIX BONM3N 30aHni 1 COOpy)KeHI/II7I, CTpoALMXCA C
COXpaHeHneM OCHOBaHUA B MeP3rNOM COCTOAHUMN.

1.7. MNpoekTupoBaHue ceten no npuHuuny Il cnegyer npuHUMaTh, Korga:
FPYHTbI XapaKTepu3ytoTCA HE3HaYUTENbHBIMK 0OCaaKaMmn Ha BCIO PACHETHYI0 rMyOuHY OTTanBaHus;

30aHUA U COOPYyXeHUda no Tpacce pr60|'|pOBO,ELOB pacnonoXxeHbl HA 3HAYUTENbHOM PaCCTOAHUN OT prGOHDOBO,D,OB NI CTPOALLIMXCA C
gonyueHnem oTTtanBaHUA BEYHOMEPSISIbIX TPYHTOB B UX OCHOBaHUAX.

2. HOPMbl BOOOMNOTPEBJIEHUA
1 BOOOOTBEOEHUA

2.1. HopMbl 1 KO3ULMEHTBI HEPABHOMEPHOCTM BOAONOTpebneHus crnedyer npMHUMaTh B COOTBETCTBUM ¢ TpeGosaHusamu rmae CHulM no
NPOEKTUPOBaHUIO HAPYXKHbBIX CETEN U COOPYXeHUI BOAOCHAGKEHUS U N0 NPOEKTUPOBAHMIO BHYTPEHHEro BOAONPOBOAA M KaHANWU3aLum 3aaHui.

2.2. Mpu orpaHn4YeHHOM 4ebUTe MCTOYHMKA BOAOCHAOXEHNSI pacyeTHbIe pacxobl BOAbl AOMYCKAETCs CHMKAaTb MO COrMacoBaHMo C opraHamm
CaHUTapHO-3NUAEMUONOTMYECKOW CITyXObl.

2.3. PacyeTHble pacxoabl Bogbl MOryT 6biTb yBenunyeHbl 4o 20 % 3a cyet cbpoca BoAbl M3 BOAONPOBOAA B KaHanM3auuo Ansd npegoxpaHeHns
ceTen OT 3amep3aHus. LienecoobpasHocTb COPOCOB BOAbI AOMMKHA 0OOCHOBLIBATLCA TEXHNUKO-OKOHOMUYECKMM PACYETOM.

2.4. Hopmbl BogooTBeAeHUst BbITOBbBIX CTOYHbIX BOA CrieAyeT NpuHMMaTh B COOTBETCTBUM ¢ TpeboBaHusimu rmas CHul no npoekTrpoBaHuto
Hapy>XHbIX CETEN U COOPYXXEHWUI KaHaNM3aLUuM 1 No NPOEKTUPOBaHUIO BHYTPEHHEro BOAONPOBOAA U KaHanM3aLMm 3naHui.

2.5. Npy onpepeneHun obLero koadpdmumeHTa HepaBHOMEPHOCT N NPUTOKA BbITOBBIX CTOYHBLIX BOA COPOCHI BOAbLI U3 CUCTEMbI BOAONPOBOAA He
yuMTbIBaIOTCA, OQHAKO COPOC BOoAbI crieayeT Ao6aBnsiTh K pacHETHOMY pacxody Npv NPOEKTMPOBAHUM HACOCHbIX CTaHLMIA Y OYUCTHbIX
COOPYXEHUN.

3. NPUHUMNbI TPACCUPOBKW CETEU

3.1. MNpoeKTbl MHXEHEPHBIX CETEW U NNAaHUPOBKW HAceNeHHbIX MYHKTOB HAAMEXUT BbINOMNHATH OAHOBPEMEHHO, B3aMMHO YBsi3biBasi UX; NPU 3TOM
Hambonee paunoHanbHO NPUMEHEHNE COBMELLEHHON Npokadkvu TpybonpoBoaoB.

3.2. Cnoco6 npoknagku TpybonpoBoAoB creayeT BoloupaTtb B 3aBUCMMOCTU OT MEP3IIOTHO-TPYHTOBBIX, TMOPOreoriorniyecknx 1 Tonorpagunyeckmx
YCIOBUIA CTPOUTENLCTBA, a Takke OT BEMUYMHBI U MIIOTHOCTU 3aCTPOWKM HACENEHHOro NyHKTa 1 HasHayeHus1 TpybonpoBoaos.

3.3. Bbibop cnocoba npoknagku ceTen AormKeH Npon3BOAUTBCS C yYETOM:

cnoco6a npefoxpaHeHust TpyGONpOBOAOB OT 3amMep3aHusi MPU PacYeTHOM TENNOBOM pPeXUMeE, NPU OTKIIOHEHWW TEMIIOBOTO PeX1MMa OT HOPMbI 1
B Cryyasix aBapui;

Mep no obecrneveHunto yCTONYMBOCTU TPYOONPOBOAOB 1 GNN3KO pacnonoXeHHbIX 30aHWUIA;

Mep No yBernn4yeHnto HagexxXHoCTun paGOTbI CUCTEM BO,D,OCHa6)KeHI/I9| N KaHanua3auuu,

ypobcTBa akcnyarauuu.

3.4. PaamelleHune ceTelt Ha NnaHe criegyet npedycMatpuBaTh UCXOAsA M3 oGecneveHus:
MaKCHMasibHOrO COBMELLEHUSI MHXEHEPHbIX KOMMYHUKaLIUIA;

MUWUHUMarnbHON NPOTSXEHHOCTU CETEW;

OMNOKVPOBKM 30aHWI, NO3BONAIOLLEN NPOKNaAbIBaTb CETU HA NOABECKAaX B NPOBETPUBAEMbIX NOANOMbAX;

COKpaLLeHMs Yncna noAKMoYEeHU K CETU BOAOMNPOBOAA 3a CYET NPUCOENHEHUS HECKOTbKUX 30aHNI K OAHOMY BBOAY BOAOMNPOBOAA, a Takke
COKpaLleHusa 4ncrna BbiNnyCKOB B KaHanM3auuio.

3.5. CoBMeLLEgHMe ceTel pa3nnYHOro HasHavYeH s Mo OAHOMW Tpacce CrNeayeT OCYLWECTBATb NyTeM NPOKIaaKU UX:
Ha OBLLMX NEXHEBbIX M FOPOAKOBbLIX OMopax (puUc. 2) Unn Ha cBarHbIx onopax (puc. 3);

B TOHHeNAX unn KaHanax.

Puc. 3. HapsemHas npoknagka Tpy6onpoBoAoB Ha OBLLUMX CBAMHbIX Onopax



3.6. MpoknaaKky BOOONPOBOAOB U KOMNMEKTOPOB BHE HACENEHHbIX MYHKTOB CrieflyeT npeaycmMaTpueaTb BGIM3W [OPOT.
3.7. TpyGonpoBoak! creayeT NpoknaabiBaTh BAOMb YNWL B pa3aenuTerbHbIX Noriocax Mexay Npoe3xuMy YacTsiMu.

3.8. PaccTosiHus B CBETY OT NoA3eMHbIX TpyGONpPOBOAOB A0 (hyHAAMEHTOB 34aHUIA U COOPYXEHUI HAaANeXWUT NPUHMMaThb B 3aBUCUMOCTU OT
pe3ynbTaToB TENNOTEXHUYECKMX PACYETOB, HO HE MeHee 6 M Npu GeckaHanbHoO Npoknaake TpyGonpoBOAOB.

3.9. HazeMHble nHxeHepHble ceTu npu Nobbix cnocobax komneHcaum TemnepaTypHbix AedopMaLinii Tpy6onpoBodoB (pa3pesHble 1 ynpyrue
KOMMeHcaTopbl, NPOKMazka «3MeKkon» 1 nNp.) cneayet NpoknaapiBaTb BOMOXHO Brve K MOBEPXHOCTMW 3EMIN B CII0E CHEXHOIO NMOKPOBaA.

3.10. CxeMbl BogocHabxeHnst AOMmMKHbI 06ecneymBaTb HEMPEPLIBHOCTb ABMXKEHUSI TPAaHCMOPTUPYEMO BOAbI HA BCEX y4acTKax ceTu (puc. 4).
Mpwn aTom:

TYNuUKoBas cxema JorkHa npedycMaTpuBaTh NoaKIoYeHUe KpYMHbIX NoTpebuTenei Boabl 1 KOHLEBbIX yyacTkax (0cobeHHo achdekTUBHa, koraa
KOHLIEeBbIE Y4acTKV/ BOLONPOBOAA COBNafaloT C HavyarbHbIMM y4acTkamu KaHanuM3aluum), a Takke YCTPOWCTBO CyXUX NePEMBIYEK;

KorbLieBas CxeMa [AOMKHA COCTOAThL U3 MUHMMANbHOTO YMcna KoneL, BbITAHYThIX MO HanpaBneHnio OCHOBHOTO MNOTOKa BOAbI K KDYMHOMY
noTpebuTento; KombLia CETU HAANEXUT 3amblkaTb Ha LIUPKYMALMOHHYIO HACOCHYIO CTaHLMIO, B HEOGXOAMMbIX Cry4Yasix COBMELLEHHYIO C MYHKTOM
rogorpesa BoAbl;

OBYXTPY6HbIE CXeMbl CrieflyeT NpOeKTMPOoBaTh Mo aHanorm Co CxeMamu TEMmMoBbIX CETEN.

Bcemu cxemamn BogocHabxeHusa JormkHa npegycMmaTpmuBaTbCA yCTaHOBKa aBTOMAaTUYeCKMX BbiNMyCKOB BOAbI.

Puc. 4. Cxembl BogocHabxeHus

a - BOOONpoBoAHas KosbLeBast; 6 - TYNUKOBAs C CyXOW Pe3epBUPYIOLLEN NEPEMBIYKON; 8, 2 - C aBTOMATUYECKON 3alLMTON OT 3amep3aHus: 1 -
BOJOBOS; 2 - pe3epByap; 3 - HacocHasi CTaHUuus; 4 - pacnpedenutenbHas ceTb; 5 - konogel; 6 - Bogopa3bopHas KONOHKa; 7 - HacocHas CTaHuums
Ha Bogo3abope; 8 - aBToMaTUYeCKUI BbINyCK; aBTOMATUYECKUI BbINycK ¢ TeneycTponcteoM; 10 - nepedada curHana; 77 - AUCNETYEPCKUIA NYHKT;

12 - marucTpanbHbIi BogoBoa; 13 - cneuuvanbHas 3a4BvKKa ONs Cyxux nepemblyex

3.11. PekomeHayeTcsi LLeHTpanu3oBaHHas cMcTeMa kaHanuaawmm, No3BonsioLas ocyLecTBnsATL cOop U OTBOA CTOKOB OT BO3MOXHO BosbLuero
yncna o6beKToB.

4. CMOCOBbI MPOKIAOKU CETEN

4.1. B 3aB/cMMOCTH OT pacnonoxeHna pr60I'IpOBO,EI,OB OTHOCUTESTIbHO NOBEPXHOCTU 3EMJIN, UX MEXaHNYECKOro U TennoBoro B3aMMOJENCTBUSA C
FPYHTOM HaAnexuT npuHMMaTb OOUH UM HECKOJIbKO crnocobos npokKnaaku (pVIC. 5):

noaseMHyr (B TOM 4ucne B KaHanax), Ha3eMHYI0, Hag3eMHYH Ha HU3KMX UMK BbICOKNUX Onopax.

Puc. 5. Cnocobbl npoknagku Tpybonposoaos
a - nogsemMHasi; 6 - HaseMHasi; 8 - Hag3emMHas

4.2. VlmxeHepHbIe CeTH 3a rpaHnLIent HaceneHHOro NyHKTa NPy HaA3eMHOW NPOKaaKe crieayer yknaapiBaTh HAa MPOMEXYTOYHbIX Onopax
pPasnMYHOM KOHCTPYKLIMK (CKONb3siLLMe, KaTKOBbIe, MOABECHbLIE).

4.3. Yknagky onop Bcex BUA0B (KpOMe CBaliHbIX) criefyer npedycMaTpuBaTh HENocpeacTBEHHO Ha MOBEPXHOCTb 3EMIN UMW Ha NPU3Mbl U3
rane4yHUKoBOro UNu rpaBUMHONO MPYHTOB, FPABENUCTOrO MMM KPYMHOTO NecyaHoro rpyHTa. [Jlonyckaercs NpMMeHeHe MECTHbIX CynecHaHbIX 1
CYITIMHUCTbIX FPYHTOB, KOTOPbIE Nepea YKNaakon B NpuaMbl HaANEXWT oTTamBaThb.

4.4. BbICOTY HaCbIMHbIX TPYHTOBBIX MPU3M HAAMEXUT ONpedensiTb Ha OCHOBaHUM Npodmnelt TpyGonpoBoaa 1 NOBEPXHOCTM 3eMnu. [Mpu
COCTaBMeHUM Npoduneil criedyeT CTPeMUTLCS K MakcMManbHOMY NpUGNkeHUo TpyGonpoBoaa k MOBEPXHOCTU 3EMIU, UCKIToUast CpesKy
€CTECTBEHHOM NMOBEPXHOCTY.



4.5. JlexxHeBble onopbl (CM. pUC. 2) AOIKHbI BbIMOMHATHCS U3 aHTUCENTUMPOBAHHbIX AePEBSHHbLIX 6PYCHEB UM GPEBEH.

4.6. Huskue caiiHble onopesbl crnegyet NpUMEeHATb Ha yHacTKax C rpyHTamMu, noasepXeHHbIMU CUNbHbIM CE30HHbBIM NMy4YeHUAM, GonbLMm
npocagkam, CNocoBHbIM HapywmnTb yCTOVI‘-IMBOCTb pr6OI'IpOBO,CI,OB, a TaKke Ha nepexogax Yepes pekun, pydbu, oBparu.

CBav HaanexuT NPUHUMATL K3 XXene3obeToHa UK Aepesa W 3aKaablBaTh HUKE Crosi CE30HHOMO OTTauBaHUsS rpyHTa Ha rmyGuHY,
onpefeneHHyo pacyeToM, HO He MeHee YeM Ha 1 M.

4.7. Mpw npoknagke TpybonposBoaa «3Menkon» pekoMeHOyeTCcs NPUMEHATb NOABECHbIE OMOPbI, BEIMOMHEHHbIE MO CXeMe YeTbIpeXrpaHHow
nupamugel (puc. 6).
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Puc. 6. MeTannogepeBsiHHas noasecHas onopa
4.8. Ha yyacTkax MeCTHOCTM C ykrnoHoM Ao 10° crneayet NpMMEHSATb HaA3eMHYo NpoknaaKy TpybonpoBoAOB Ha CKOMb3sLLE-NOABECHbLIX Onopax.

4.9. HapsemHyto npokragky Tpy6onpoBoAOB Ha BbICOKMX OMOpax criedyeT NpuHUMaTh Ha MayTax, 3cTakagax v no KOHCTPYKUMAM MPOMbILLIIEHHbIX
30aHUA 1 COOPYXEHWI Ha BbICOTe, obecnevnBatoLLe Npoe3a TpaHenopTa (puc. 7).
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Puc. 7. CxeMbl HaA3eMHbIX MPOKNaAoK TPyGoNpOBOAOB MO MayTam, acTakafam, orpagam U CTPOUTENbHBIM KOHCTPYKLUAM 30aHWM
4.10. HapgzemHas npoknagka Tpy6onpoBoAoB Ha BbICOKMX OMOpax B HACENEHHbIX MYHKTaxX He PEKOMeHOYeTCs.
4.11. MoasemHas GeckaHanbHasi Npoknaaka BOAONPOBOAHBIX U KAaHANMM3aLMOHHBIX TPYGONpPOBOAOB AOMYCKAETCS B HEMPOCAA0YHbIX FPYHTaX UMK

FPpyHTax I Tna npocago4YHOCTU Npu oTTanBaHUn (pMC. 8) |_|pI/1 3TOM foimkHa obecrneynBaTbCs repMeTn4YHOCTb CTbIKOB BHE 3aBMCMMOCTU OT
NU3MEHEHUA TeMnepaTypHOro pexmva Mepa3nbIX rpyHTOB.

Puc. 8. beckaHanbHasi Npoknazka HU3koTemnepaTypHbIX Tpy6onpoBoaoB
1 - rpaHuUa Tanuka B 3MMHee BpeMsi; 2 - rpaHuLa NpoTanBaHne B fieTHee BpeMs; 3 - IMUHOBETOH; 4 - 3aMEHEHHbIN TPYHT

4.12. B npeaenax 3acTpOMKU HaceNeHHOro NyHKTa Aonyckaercst noa3eMHas 6eckaHanbHas Npoknagka BoAonpoBoAHbIX Tpy6 anamerpom o 300
MM B rpyHTax | Tuna npocago4HocTy npy oTTausaHuv. Bug npoknagku Tpy6 anamerpom 6onee 300 MM onpeaensietcs no pesynsratam
TENNOTEXHNYECKOrO pacyeTa.

4.13. Tanuk Bokpyr TpyGbl B NeTHee BpeMsl He JJOIDKeH BNUsiTh Ha YCTOMYMBOCTb TpyGONpoBoda 1 Bnuanexallmx 3aaHuin 1 COOpYXeHUi, a B
3MMHee BpeMsi IOMKeH NpefoXpaHsiTb TPaHCNOPTUPYEMYIO XUAKOCTb OT 3aMep3aHust.

4.14. Npu 3awmTe BOOONPOBOAHBIX pr6 OT 3aMep3aHna aBTOMaTU4YeCKUMMUN BbiNyCKaMu BOAbl UMK TPELLUM 3MEKTPUYHEeCKUM kabenem
OonyckaeTca UX Npoknaaka B crioe CE30HHOro nNpomMeps3aHna rpyHTa.

4.15. ToHHenW unu KaHanb! ANS UHXEHEPHbIX CETEN, NPOoKNaablBaeMbIX B BEHHOMEPSIbIX FPYHTaX, MOryT 6biTb OAHOAPYCHBIMU, ABYXbAPYCHBIMU U
[ABYXCEKLMOHHbIMU (puUC. 9).

Puc. 9. Cxembl NpoxogHbIX kKaHaNoB



a - OHOSAPYCHbIN; 6 - ABYXbAPYCHbIN; 8 - OBYXCEKLMOHHbIN; 1 - TENnoBble CeTH; 2 - BOAONPOBOS; 3 - kaHanu3aums; 4 - anektpnyeckve kabemu; 5 -
TexHornornyeckne Tpybonposoapl

Tun TOHHENM NNu KaHana JOIKeH onpenenaTbCA B 3aBUCUMOCTU OT pe3yribTaTOB TEXHUKO-3KOHOMUYECKOIo CpaBHEHUA BapUaHTOB; NPy 3TOM
Heobxoaumo YUnTbIBaTb!:

OZHOSIPYCHBbIN HanGoree aKOHOMUYEH;
[ABYXbSIPYCHbIN C OTAEMbHBLIM SPYCOM A KaHANM3aLnoHHbIX TPy obrnerdaer Npoknaaky kaHanusauMoHHbIX TPY6 ¢ HEOBXOAUMBIM YKITOHOM;

[OBYXCEKLWOHHbIN C BEPTUKaNbHOW pas3aenstoLlert CTEHKOM SKOHOMMUYEH MpPU pasMeLLeHn B HeM BOMbLLIOrO KonmnyecTsa TpybonpoBoaoB
PasnUyHOro HasHaveHwus;

NoA3eMHbIN LenecoodpasHo NPUMEHSATL B rOPOAaX M NOCENKax C KOMNAKTHON MHOFOSTaXXHOW 3aCTPOMKOM A COBMELLEHHONM NPOKITaaKku
VNHXXEHEPHbIX KOMMYHUKaLIUIA.

4.16. I'IpOKna,cu(a ceTel kaHanmM3auun B TOHHErNe Uy KkaHarne COBMECTHO C CETAMMU BOAONpPoOBOAa A0NYCKaeTCA TOJIbKO MO cornacoBaHUIo C
opraHamu CaHMTapHO-SI‘IM,EleMVIOJ'IOFVNeCKOVI CJ'Iy)K6bI.

4.17. B Lensix 3KOHOMWUM U CHUXKEHWSI TEMMOBOrO BO3AENCTBUS Ha TPYHTbI OCHOBaHW 30aHWUIN NOA3EMHbIE TOHHENW U KaHarnbl cnenyer
npoKnagbiBatb C MUHUMaAlibHbIM 3aNnOXeHNUeM.

4.18. MpocafioyHble NPW OTTAMBAHWUMN TPYHTbI B OCHOBAHWUU TOHHENS UMK KaHarna cnegyet 3aMeHsITb Ha PACYETHYIO BENUUMHY OTTauBaHus
HenpocafoyHbIMKM rpyHTamm (puc. 10).

Puc. 10. KoHCTpyKuMa kaHana Ha NpocafoYHbIX MPU OTTanBaHUM rpyHTax

1 - 3aMeHEeHHBIN FPYHT; 2 - IMMHOBETOH; 3 - necyaHasi NoAroToBka; 4 - ApeHax; 5 - ApeHaxHble 0TBepCTus; 6, 7 - xene3o06eToHHble cekummn; 8 -
obpaTHas 3acbinka

BMmecTo 3aMeHbl rpyHTa JoMycKaeTcs NpoTamBaHWe U TWaTeNbHOE YNNOTHEHWE TPYHTOB OCHOBAHMSI.
4.19. [ina Tpy6onpoBoAoB, NpoKNaasiBaeMbiX B TOHHENSIX UMK kaHanax, crieflyeT npefycmMaTpuBaTh pasaernbHyto KombLeByo TENnousonsauuo.

4.20. TOHHENW UNM KaHarnbl HAANEXUT NPOEKTUPOBATL C YKINOHOM He MeHee 0,002; npu yknaake B HUX KaHaNM3aLMOHHbLIX TPyOonpoBOAOB YKIOH
TOHHeren NN KaHasoB onpeaensieTcs YKINoHOM TpyGonpoBoOaoB.

4.21. YKNOH TOHHENEN Unu KaHasnoB JoIMkeH 0b6ecneynBaTh BbiMyCk aBapuUAHON BOAb!l B MOHWKEHHbIE YYACTKM MECTHOCTU 3a YepTOMn ropoja Unv B
cucTemy kaHanunsauuw. Mpu nnockom penbede MECTHOCTU ANA yaaneHus aBapuinHON BoAbl AOMYCKAETCa npeaycMaTpuBaTbh HACOCHBIE CTaHL M.

4.22. [Ina cmbiBa 1 TPAHCNOPTMPOBaHMS MO AHY TOHHENS WU KaHana HaHOCOB, MOCTYNAaKLLMX C MOBEPXHOCTHLIMW CTOYHBIMU BOAAMU, HA
BOJOMNPOBOAHON CETU CriedyeT npeaycmatpuaTh ycTaHOBKY Yyepesd 150-200 M Hezamep3atoLLmX MONMBOYHbBIX KpaHOB.

4.23. Cne,qyeT npegycMatTpuBaTb BEHTUNALUIO NOA3EMHbIX TOHHENen 1 KaHarnos. PeKomer,yeTcg NPUHUMAaTb €CTECTBEHHYH CUCTEMY
BEHTUIALNK C NCNOJSIb30BaHMEM rpaBUTaLMOHHOIO U BETPOBOIro HANnopoB; NP 3TOM HYUACIO NMPUTOYHbIX U BbITAXHbIX LLaXT (pVIC. 11) OOIDKHO ObITb
MWHUMaAlbHbIM.

Puc. 11. Cxema BeHTURNALWKN KaHana

1, 2 - BEPXHUI N HWKHWUI APYChI KaHana; 3 - BXoAHas BEHTUNALMOHHAsA WaxTa; 4 - BbITSXHAA BEHTUMNALMOHHANA waxta; 5 - oTBepcTue Ons
BEHTUNALUN

4.24. Heobxoanmo npegycmatpuBatbh Mepbl NpeaoXpaHeHUst BEHTUMSILIMOHHBIX LWAXT OT 3aHOCOB U 3aBarioB CHETOM.
4.25. MpnHYOUTENbHYO BEHTUNALNIO TOHHENEW N KaHaroB, PacnoNOXeHHbIX B HACENEHHbIX MYHKTaxX, MPUMEHATb HE PeKOMEeHayeTCs, ee
AonyckaeTca NPUMEHATb ANst TOHHENEW U KaHarnoB, PACMNONOXEHHbIX Ha TEPPUTOPUUN MPOMBILLIIEHHBLIX TPEANPUATUI U NPeAHasHa4YeHHbIX AN

O,CI.HOBpeMeHHOVI npokKnagkn TexHonorn4ecknx pr6OI'IpOBO,ElOB ¢ GonbLnMmn TennosblaeneHnamMu.

4.26. [Ins NpUTOYHbIX M BbITSXXHbBIX LLIAXT JOMMKHA NpedyCcMaTpmuBaTbCA YCTaHOBKa PErynupyoLLIMX 3aCIIOHOK.



4.27. Ha BO4ONMpoBoAax, NpoKnagbiBaeMblX B TOHHENAX UMW KaHanax, cnenyert yctaHaBnmBaTb CaMOynnOTHAKLWMECA KOMNEeHCAaTOoPbI.

4.28. [InA NCKIHOYEeHMS BO3MOXHOCTY NMPOTEKaHMs BOAbl BOOMb CTEHOK TOHHENS UMW KaHana crneayet npeaycMaTpuBaTh YCTPOMCTBO NOMEPeYHbIX
IMUHOBETOHHBIX NepeMbIYeK, Bpe3aeMblX B GOKOBbIE CTEHKV 1 OHO TpaHLLei Ha 1 M; Npu 3TOM NPUMeHseMblii FMMHOBETOH AOMKEH UMETb
cnenyrowmii coctas, %:

YKupHas muHa ................ 30
MECOK ..ooveeeieiieeeeee 20
LLlebeHb 1 ranbka ........... 50

Bopa B konuyecTBe, obecneqmBatoLLeM KOHCUCTEHLMIO IMUHOGETOHA, npu KOTOpOIZ OCajlka KoOHyCa paBHa HyIo.

4.29. lNoa ToHHeNsIMK 1 KaHanamu criegyeT npegycMmaTpmBaTh YCTPOUCTBO OCHOBaHWS U3 MeCYaHoW NOAroToBKM TonwmHon 4o 15 cm, cnosi
rmMHo6eToHa TonwmHol Ao 20 CM UM 3aMEHEHHOIO M YNIIOTHEHHOTO CIOS FPYHTA, TOJLLUMHA KOTOPOro ONpPeAENnsieTcs TEMNOTEXHUYECKUM
pacyeTom.

4.30. YCTpONCTBO KaHarloB AonycKaeTca npegycMaTpmBaTh Ha KOPOTKMX yHacTKax Tpacchl (nepecevyeHune ynuL, Aopor) ¢ Henpocago4HbIMK Npu
OTTanMBaHUK rPyHTaMM U Npu 3aMeHe NPOCaa0UHbIX IPYHTOB HEMPOCAAOYHbIMU.

4.31. [Ina ncknoyYeHns BO3MOXHOIO HapyLLEHUsi BEHHOMEPSIIOro COCTOSHMS FPYHTOB B OCHOBaHMM 34aHUI BBOAB!I BOAOMPOBOAA W BbIMYCKW
KaHanu3auuu cnegyert NpoknaapiBaTh B NOA3EMHbIX BEHTUMUMPYEMbIX TOHHENAX unu kaHanax (puc. 12, 13); npyn aTom cnegyeT coBMeLlaTb
NPOoKNaaKy B TOHHENSX UMK KaHanax pasnunyHbIX MHXEHEPHbIX ceTe. [lonyckaeTcs NpuHUMaTh Haa3eMHYH NPOKNaaKy BBOAOB BOAONPOBOAA.

Puc. 12. MNpoxoaHow kaHan Ha BBoAe

a - cxeMa BEHTUNSILMM KaHana; 6 - cedeHne kaHana; 7 - xene3obeToHHble cekuun; 2, 3 - Tennonpoeog; 4 - Bogonpoeop; 5 - kaHanusauus; 6 -
anekTpuyeckue kabenu; 7 - HabeToHka
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Puc. 13. Beoabl B 3aaHue

4.32. ECTeCTBeHHy}O BEHTUNALMIO TOHHENEW U KaHaroB Ha BBOAAX cnegyer npuHMMaTb pasgeribHO OT BEHTUNAUMKM MarnctTparbHbIX TOHHenen
UInn KaHanos. I'IpM 3TOM ABWXEeHMe BOo3ayxXa HaONnexXnT NnpuHMMaTb OT 30aHUA K MarnctparibHOMY TOHHENO Unn KaHarny.

4.33. Ha BBOA@X YKIMOH TOHHENEN U KaHaroB, a Takke NpokrnagbiBaeMbIX B HUX TPyOONpOBOAOB, AOMMKEH MPUHUMATBLCS OT 30aHUs.
4.34. Yncno BBOAOB U BbINYCKOB AOMKHO ObITb MUHUMAIbHBIM.
4.35. [lnametpbl BBOAOB crneayeT npuHnmaTtb He meHee 50 mm.

4.36. [Ina 3awmThl CETEN OT 3amep3aHus B KOHLLe BBOAA AOMNyckaeTcs npegycmaTpmeaTh cOpoC BoAbl B CETb BHYTPEHHEN kaHannsauum ¢
paspbiBOM CTPYM U YCTPOWCTBOM MMAPABIIMYECKOrO 3aTBOPA Ha CETU KaHanmnsaLuun.

HeobxoamMmocTb 1 BENUYMHA c6poca BOAbl onpenenarnTca TenyioTeXHUYEeCKUM pac4eToM.

4.37. I'Ipoxna,tuaeMble B NpOBETpMBaEMbIX NOAMNONIbAX CETU BOAOMNPOBOAA N KaHaNM3auun HagnexnT noaBelumBaTb K NepeKkpbITUO Ha
MeTannn4yeckmnx nogseckax.

4.38. na prGOHpOBO,CI,OB BOAoMNpoBoAa M KaHanusauum, noaselunBaemMblX K NepPEKpbITUIO NoAnonbA, crneayet npeaycMatTpmBaTh KOJSbLEBYHO
Tennounsonayuio.



4.39. K ogHomMy BBOAY criegyeTt npegycMaTpuBaTh NpUCcoeAnHEeHe BO3MOXHO BorbLUero yicna 3gaHui.

4.40. Ha Tpy6onpoBoaax, NpokrafsiBaeMbixX M MPOBETPUBAEMbIX MOAMONbSAX 30aHNU, YCTaHOBKA 3aMOopHOW 1 pErynvpyioLLei apMaTypsbl, a Takke
BO3AYLUHbIX KITANaHOB He JOMycKaeTcsl. Y1cno CBapHbIX CTLIKOB U APYrUX COEAUHEHMI HA TPpyBonpoBoaax AOIMKHO GbiTb MUHUMANbHBIM.

4.41. BHennolwaao4YHble kKaHanM3auoHHbIe KOJNNEeKTopbl (CaMOTeLIHbIe n Hal'lOprIe), €Cnn nossonder penbeq) MEeCTHOCTU 1 ycrnosua
NIaHNPOBKK, peKOMeHAOYETCA YKNaablBaTb HA NEXHEBbIX, FOPOAKOBbIX UITN HU3KUX CBaMHbIX onopax.

5. NPOKITAOKA TPYEOMNPOBOOOB
B CELCMUNYECKUX PAMUOHAX

5.1. B ceicMmyeckmx panoHax pekoMeHayeTca Haa3emMHast npoknaaka Tpybonposodos.

5.2. lMpwn npoknagke TpybonpoBoAOB «3MENKOW» OOIMKHBI MPUMEHSITLCA NOABECHbIE, CKOMb3SLLEe-NOABECHbIE U LapoBble onopbl (CM. puc. 6, 14,
15).

Puc. 14. KoHCTpyKUMS LWapoBoy onopbl

1 - wap; 2 - onopHble nonycdepuyeckme Yalm; 3 - mucT; 4 - KocbliHKa; 5 - XomyT; 6 - TpybonpoBog; 7 - weennep; 8 - 6eTOHHbIN Maccus; 9 -
LUBENnepkl, orpaHnyMBatoLLe nepemeLleHre Tpybonpoeoaa
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Puc. 15. MNMpoknaaka TpybonpoBoAa Ha LapoBbIX M CKOJb3SILLMX Oropax

Q - yron aursara; 2L - paccTosiHue Mexay yrnamu 3uraara no ocv Tpaccel; L1 - paccTtosiHue Mexay npoMexyTOUHbIMM Ornopamm

5.3. MNoasecHyto Npoknaaky TpybonpoBoaoB «3Menkony crieayer npedycmMaTpuBaTh Ha HYETbIPEXCTOEYHBIX Onopax (CM. puc. 6), Npu 3Tom
YCTPONCTBA HEMOABWXHbIX ONop He TpebyeTcs.

5.4. Mpn npsAmMonMHeriHOM Haa3eMHOW Npokraake TpybonpoBoAoB crieayer npegycMaTpmnBaTh NMPUMEHEHNE KOMMNEHCATOPOB C KOfbL,eBbIM
CaMOyNIIOTHALMMCS 3aTBOPOM UM koMneHcaTopoB ynpyroro Tuna ([, Jl-obpasHbie).

5.5. B HaceneHHbIX MyHKTax 1 Ha MnrioLLaaKax NpOoMbILLNEHHbIX NPeanpuaTUii peKoOMeHOYEeTCA COBMELLEHHasi NPoKaaka KOMMYHUKaL Wi B KaHanax
¢ noageckovi Tpy6 (puc. 16), KOHCTPYKLMS KOTOPOW AOIPKHa NpeaycMaTpuBaTh PeryriMpoBKy BbICOTHOTO MONOXEHUs TPy6onpoBoAoB.

Pvc. 16. MNMpoknaaka Tpy6onpoBoAoB Ha NoABecKax B kaHarne
1 - xene306eTOHHbIN kaHan; 2, 3 - NoABECKV C YCTPOWUCTBOM ANs peryrnmpoBaHnst BEICOTHOTO NornoxeHusi; 4, 5, 6 - Tpybonposoabl

5.6. [insi paiioHOB BEYHOMEP3MbIX FPYHTOB 1 NMPU HANU4MM CENCMUYHOCTU NPOKMaaKy Haa3eMHbIX TpybonpoBoaoB credyeT NnpeaycMaTpueathb,
BO3MOXHO, Brivke k noBepxHocTu 3emnu (15-30 cm B CBETY).

5.7. Bogoosoabl 13 AByX U 60o1ee HATOK JOMKHbI npuHUMaTbCA 6e3 I'IepeKJ'IIO‘-IeHVIVI. B cnyvae aBapr Ha OJHOWM U3 HUTOK BOOOBOAA yBenuyeHue
pacxoda BoAbl AOMKHO AOCTUraTbCA NoBbllEeHWEeM Hanopa Ha HaCOCHOW CTaHLuNn.

5.8. [na NoBbILEHMS HAAEXKHOCTM BOAOCHAOXKEHNSI B CEMCMMUYECKNX palioHax Mo COrfiacoBaHUIO C OpraHaMu cCaHUTapHO-3NUAEMMUOSIONMYECKON
cnyx0bl HeoBX0AMMO NpedycMaTpuBaTh BO3MOXHOCTb COEANHEHUS PA3aenbHbIX CETEN XO35NCTBEHHO-NUTHLEBOMO U NPOM3BOACTBEHHOIO
BOJOMNPOBOAOB, a Takke BO3MOXHOCTb NOAAuM HEOUMULLEHHOW 06e33apaXeHHON BOAbl B CETb X0351MCTBEHHO-NUTHLEBOMO BOAOMNPOBOAA.



ﬂpwmeHaHme. KOHCprKLWIﬂ nepemMbIHK1 B 3TUX CiyYaaX OOoJKHa obecneunBaTtb BOSD,yLIJHbIVI pa3pbiB MeXay CETAMU U UCKINKOYaTb BO3SMOXHOCTb
06paTHOFO TOKa BOAbl B CETb XO3AWCTBEHHO-MUTHEBOIO Bogonposoaa.

6. TENNOBbIE PEXXUMbl TPYBONPOBOAOB

MuHMManbHaa gonyctumas Te Mne patypa BoAbl B Haubornee yaaneHHbIX TOUkax BogonpoBoAa
6.1. Mpy onpegeneHnM MUHUMarbLHOW AONYCTMMOW TeMnepaTypbl BOAbl B HaMbonee yaaneHHbIX ToYkax BOAONPOBOAa HEOGXOAMMO yunTbIBaTh:!
TennoTexHnyeckue JdaHHble Tpybonpoeoda (Tennosble NoTepn TpybonpoBoaa, OTHECEHHblE K 06beMy TpaHCNOPTUPYEMOW BOAbI);
crnocob npoknagku (Nog3emMHasi, HaseMHas, Haa3eMHas);
BpeMsi OCTaHOBKM TpyGonpoBoaa, HeobxoarMoe AJ1s yCTpaHeHUst aBapuu;
BENMYNHY HEpaBHOMEPHOCTM pacxoda Boabl;
BEMUYMHY NOTPELLUHOCTM U3MEPEHNS TEMNepaTypbl BOAbI;
CTOMMOCTb Tensa, ayLero Ha NoAorpeB BOAbI;

YCIOBUs 3KCMyaTaLuum (4OCTYNHOCTb y4acTKOB BOAONPOBOAA ANs HaA30pa v NKBMAaL v nospexaeHuii, TpeboBaHna obbekTa k
B6ecnepebonHOCTU Nogaum BoAbl U Mp.).

6.2. MMHMManbHas TemnepaTypa Boabl JOSKHA ONpeaenaTbCsl TENNOTEXHUYECKUM PacyeToM, Npy 3TOM A0MNYyCKaeTcst NpuHMMaTh konebaHve
TeMnepaTypbl B MHTepBare OT Jonew rpagyca Ao Heckonbkux rpagycos (nntoc 3-5° C).

6.3. TeMﬂepaTypa BOAbl B BOAonpoesoaax c 6onbLmMMn TennonoTepAaMn Ha eguHULYy obbemMa nogaBaemoii BoAbl Y 3HAYNTENbHOMN
HepaBHOMEPHOCTbIO pacxodoB BOAbl AOIMKHA UMETb BonblUne 3HaYEHUS MUHUMaTbHBbIX TeMmnepartyp.

6.4. [ins BoOAONPOBOAOB NOA3EMHOW NPOKNAaAKK cregyet NPpUHMMaTh MeHbLUME 3HaYeHNS MUHUMAarbHbIX TemnepaTtyp.

6.5. MuHMManbHas TeMnepaTypa Boabl B KOHLLE BOAOMPOBOAA AOMKHA NPOBEPATHLCS TEMOTEXHUYECKMM PAaCYETOM Ha BpeMSs], HeoGxoaumMoe Ans
JIMKBMZAL MM NOBPEXOEHUS N aBapumn Ha TpyGonposoae.

OnepeHeHWe BHYTPEHHUX CTEHOK TPYO
6.6. Mpu akcnnyaTauum BoaonpoBoaa, NPONOXEHHOro Haa 3emreil, o6pasoBaHMe nbaa Ha CTeHkax TpybonpoBodoB He AonyckaeTcs.

6.7. B cnyyasix aBapwmii fonyckaetcst o6pasoBaHuie fNbJa Ha CTeHkax TpyGonpoBoAoB BOAONPOBOAA NpU HanMumMu Ha TpyBonpoeoaax
cnewumansHon apmaTtypbl, obecneumsatoLLeli x paboTy npu Nbaoo6pasoBaHUm.

OnmmanbHble TennoBble peXumMmbl HaA3e MHbIX BOoAONPOBOAOB

6.8. CkopocTb ABmxeHns BoAbl B Tpybonposoge Vg, M/c (puc. 17), npy KOTOPOK 3aTpaTbl CPEACTB Ha Nodadvy BoAbl U KOMMEHCALLUI0 TEMNOBbIX
noTepb HaA3eMHOro Tpy6onpoBoAa Npu 3MEKTPUYECKOM NOAOrpeEBE BOAbl UMEIOT MUHUMASIbHYIO BENUUMHY, onpeaensierca no dopmMyrne
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Puc. 17. OnTumanbHas CKopocTb ABUXEHMS BOAbl B TPyOONpoBOAax Npy HaA3eMHOW NPoKnagke gt

rae @ - nnowaab cedeHus Tpybonposoaa, M 2.

fcp - cpepHee 13 3HaqeHun ty 1 ty;

ty - TemnepaTypa BoAbl B Ha4anbHoOM Touke Tpy6onpoeoda, °C;

tx - TeMnepaTtypa BoAbl B KOHEYHOW Touke TpybGonposoaa, °C;

tg - TeMnepaTtypa aTtmMocepHOro Bo3ayxa (4nst kKaHanbHOWM NPoKNaaku - TemnepaTypa Bo3ayxa B TOHHene unu kanane), °C;

R - TepMuyeckoe conpoTmBIEHNE N30nsauun, m xrpag/Br;

Akgz

3600%%°

A - yoenbHoe rugpaBnnyeckoe conpoTuBreHne Tpybonposoda (npy pacxoae BoAbl, M 3/c);

k - KO3OULIMEHT, 3aBUCSILLMIA OT NPUHATBIX €AnHUL, paBHbii 0,00272;

r - NINOTHOCTb BOABI, KI/MS;



h - KMNA Hacoca.

6.9. Hanbonee akoHOMUYHas CKOpPOCTb ABMXEeHUA BOAObI B pr6onposone npun KOMNeHcauun 3aTpaT Ha TensioBble NOTEPU C UCNOJ1Ib30BaHUEM

ApYrvx BUAOB 3HEPrun onpeaensieTcsa no opmynam:
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roe C3 - CTOMMOCTb eQuHUL bl Tena npu anekrpnyeckom nogorpese, py6.;

Cr - CTOMMOCTb eMHULbI TENNa Npy APYruX Buaax noforpesa (Tenno kotenbHbix, TOL u ap.), py6.

6.10. VIameHeHme ckopoCTU ABMXEHNSA BOAbl V¢ B TPYOONpPOBOAE NPU U3MEHEHWUN TEPMUYECKOTO CONPOTUBMEHNS U30NSLMK CrieayeT onpeaensTh

Mo 3aBUCUMOCTU
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6.11. CKopOoCTY OBMXEHMsI BOAbl ™ 1 B ABYyX BOAOBOAAX, UMEIOLLWX COOTBETCTBEHHO AMaMeTpbl d4 U d2, yaenbHoe conpoTmeneHne A1 un A,
NPy NPOYMX PaBHbIX YCIOBUAX ONpPeaensoTca no gopmMyne
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6.12. CkopoCTb ABWKEHWSI BOObI U T B [AByX BOAOBOAAX PA3NMYHbIX AMaMETPOB 1 TEPMUYECKUX CONPOTUBNEHWI U30MALUM CrieayeT
onpenensTe no gopmyne

(6)

6.13. CKOpOoCTb Vg C yBENUYEHNEM AMaMeTpa TpyOonpoBoAa MOXET U3MEHSTLCSI B 3aBUCUMOCTU OT BEMUYMHBI TEPMUYECKOTO COMPOTUBEHMS

1 1 v, =W,
usonauuu. B yactHom cryyae, korpa 4w = AR@ | ckopoctu Bogel T Te .

6.14. |_|pI/1 M3MEeHEeHUN anameTpa pr60npoao,qa Ana coxpaHeHusA Hpe)KHeVI CKOpPOCTU ABMXEHUA BOObI Heobxoaumo TepMun4eckoe conpoTueneHune
n3onaunn MSMeHUTb B OTHOLLEHNN!:
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6.15. CKOpOCTU OBWKEHWS BoAbl  '* U T B [ABYX BOOOBOAAX, UMEIOLLMX Pa3IMYHYI0 TEMoBY0 U30MSALUIO, MPY PasnuyHbIX nepenagax
TeMmnepaTypbl CreayeT onpeaensTb no dopMyre

Vg, = Vi, ﬂ3 —R1A102 .
mz RQ‘AEOI (8)

6.16. MyuHUManbHble yaenbHble 3aTpaTbl AMeKTPUYECKOi SHEPrMU Ha NoJady BoAbl M KOMMEHCALMIO TENIOBbIX NOTepb B TEYeHWe roaa creayet
onpenensiTe no gopmyne

N _ 1 F a::p.zoa + z 5:
mypd.eod H
8604,.., .00 12 -
[Ae N - Y1Cro MecALes B rofy, ins KOTopbIX g < dep.rop;
Qj - ANt MECAILEB, Y KOTOPBIX § > cp.rog;
Jcp.rog, - 3Ha4eHne q cpeaHee 3a rof;
3 ﬁeﬂ}.zaa
R v
(10)
k,
=0
npv 3600

7. MPENOXPAHEHUE BOOOMNPOBOOA
N KAHANU3ALIMA OT 3AMEP3AHUA

7.1. MNpoekTamn BoAOCHaGXKEHUSI U KaHanNM3aL MM AOMKHbI NpeaycMaTpuBaTbCst MEPONPUATUS MO 3alumMTe TPy OT 3aMep3aHus.



7.2. [ina npepynpexneHnst 3aMep3aHust BOAONPOBOAHBIX TPYG HeoBxoaMMo:
obecneumBaTb HenpepbiBHOE ABKEHWE BOAbI B TpyGOnpoBoaax;

NpMHMMaThb BpemMda OCTaHOBKM BOOOMPOBOAA ANnd nNukeMaauunm I'IOBpe)KﬂeHI/II;I nnun aeapumn He 60nee onpegeneHHoro TennioTexHN4Yecknm
pacueToMm;

CHWXaTb A0 MUHKMYMa TeMmoBblE NOTEPK TPyGONpPOBOAOB;

npegycMaTtpuBaTb NodorpeB BoAbl UM TPyGONpOBOAOB;

obecneumBaTb KOHTPOIb 3a MMAPaBMUYECKMMM U TENMOBEIMU PEeXYMaMy BOAONPOBOAA;

npumeHsiTb 0GopyaoBaHue, YCTOMYMBOE NPOTUB 3aMep3aHus;

npegycMarpueatb 060pyaoBaHMe BOAOBOAOB CUCTEMOIN aBTOMaTUYECKO 3aLUMThl OT 3aMep3aHust.
7.3. [insl NnpeoTBpaLLEeHWst OCTAHOBKY ABVKEHWSI BOAb! B BOAOBOAAX HEO6X0AMMO NpeaycMaTpmBaTh:
6ecnepeboiiHoe anekTpocHabX)eHWe HAaCOCHO CTaHLWW;

YCTaHOBKY Ha nnouwlaake HaCOCHOW CTaHLuK peaepBHon ANEKTPOCTaHU NN Ha XUOKOM Tonnmee Unn yCTtaHOBKY AOMNONHUTENbHOIO arperata c
asuratenem BHYTpPEeHHero cropaHusa, ecnm MMeeTca TONbKOo odHa Nar;

YCTaHOBKY B HACOCHOW CTaHLUM He MeHee Tpex HaCOCHbIX arperaToB He3aBUCKMO OT KaTeropuu BOAONPOBOAaA;
opraH13aL Mo HenpepbLIBHOTO KOHTPOSS 3@ PacxoAoM BoAbl B BOAOBOAAX.

7.4. CHKeHWe TennoBbIX NoTepb TPYGONPOBOAOB NPY HAA3EMHO NPOKMaaKe cneayeT oGecneYnBaTh 3a CYeT:
MOKPbLITUA TPYGONPOBOAOB KOMbLLEBOI TENON30NALNEN;

npoknagku TpyGonpoBoaoB y NOBEPXHOCTY 3eMIU B CINIOE CHEXHOTO MOKPOBa;

NPUHATMS ONTUMAasbHON BEMUYMHBLI CKOPOCTM ABMXEHUS BOAbI B TpyGonposoae;

UCKITIOYEHUNS UM CBEAEHMS O MUHUMYMa y4acTKoB 6e3 TENMOBOW U30MSALMM C NOBbILLEHHBIMW TENSIONoTepsiMu (dnaHLbl, apMaTtypa,
canbHWKOBbIE KOMMEHCATOPbI, KpenneHne Tpybonposoaa).

7.5. CHKEHVE TenmnoBbIX NOTEPb B TpyGonpoBodax NnoA3eMHOM KaHanbHOW NPoKnaaku criefyeT obecrneumBaTth 3a CHET NOKPLITUS TPYG
KOMbLLEBON TEMMOU3ONSALNEN U PETYNIMPOBaHUS paBGoTbl ECTECTBEHHOWN BEHTUNALWM.

7.6. B 3aBMCMMOCTY OT MECTHLIX YCMOBWIA CrieayeT npedycMaTpuBaTh NOAOrPEB BOAONPOBOAHOW BOAbI:

nyTem go6aeneHus TENMoN BoAbl U3 CUCTEM OXMAXKAEHUS TEXHONOMMYEeCcKoro 06opyaoBaHUs NPOMBILLNEHHBIX NpeanpuaTuii nnu TL;
B KOTESbHbIX U GOMNEPHbLIX YCTAHOBKAX;

3reKTPUYECKUMUN HarpeBaTensimu;

TENNOTON rMAPOANHAMMUYECKOrO TPEHUS!, BEIAENSIEMON B HACOCAX M TPyGONpoBoAaX Npy NOBbILLEHHbIX CKOPOCTAX ABUXKEHUS BOABI.

7.7. TeMﬂepaTypy nogorpesa BOAbl Crieayet onpenendTb Ha OCHOBaHUU TEXHUKO-3KOHOMWYECKUX pac4eToB C y4eTOM CTOMMOCTU Tenna n
Tennounsonayun.

7.8. MNpy NnpoekTMpoBaHUM NOJOrPeBa BOAbl B KOTENbHbIX, GONNEPHbLIX U APYrX yCTaHOBKax Heobxoanmo obecneuvBaTb MUHUMAIbHBIA pacxos
Tenna, CHWKas CpeAHIo TemnepaTypy HarpeBa BoApbl 3@ CHET CTyMNeH4YaToro nogorpesa.

7.9. YcTaHoBKM ANna nodorpesa BoAbl OMKHbI ObiTb 060pynoBaHbl cUCTEMaMy aBTOMATUKU, NOAAEPXKUBAOLLMMUY 3aaHHbI TeMNnepaTypHbIA
pexvm Boapl B Tpy6onpoeogax (C HeobxoavMbIM aBapUiiHbIM pe3epBOM).

7.10. B cneumnanbHbIX KOTEMNbHbBIX A5 nopgorpesa BO,E[OI'IpOBO,D,HOVI BOAbl HAONEXUT YyCTaHaBNMBATb 3NEKTPUYECKMNE ANEKTPOAHbIE KOTJIbl HU3KOIO
HanpaxeHna (pVIC. 18), NpUMEeHeHNe KOTOPbIX obecneynBaet NPOCTOTY aBTOMAaTUKKM ynpasBlieHunsd, CHUXxXeHne seca U yMmeHblleHne Fa6apVITOB
NOMeLLEHWI KOTENbHbIX.

Puc. 18. OnekTpoaHbIn koTen

1 - rps3eBUK; 2 - KOHLEHTpaTOop; 3 - KOpNyc; 4 - aneKTpoa; 5 - HyNeBoW 3NeKTPoa

7.11. ConpoBoxgatoLumii rpetoLmii kaberb (puc. 19) npedoTepallaeT BO3MOXHOCTb 3aMep3aHust XUAKOCTY B TPyGonpoBodax, a Takke no3sorsier
nporpesaTb Tpybbl Nepea nyckom BoAbl No TpybonpoBoaam B 3uMHee BpeMmsi. [ins aBToMaTuyeckoin paboThl rpetoLlero kabens cnegyet
npegycmatpuvBaTh YCTaHOBKY TepmoperynsTopa (puc. 20).
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Puc. 19. Cxema obopygoBaHus BogonpoBoda rpetoymm kabenem

1 - BOOONPOBOA; 2 - NUTatoLLas aNekTpoceTb; 3 - rpetoLumii anekTpokabens; 4 - TepMoperynsitop

Puc. 20. KoHcTpykumsa Tepmoperynsatopa

1 - kamepa, 3anonHaemMas paboyen XMOKocTblo; 2 - paboyas *uakocTb (Boaa); 3 - peavHoBas avadparma (pabovas); 4 - pesuHoBas auadparma
ONs KpENIEeHNa KOHTaKTa; 5 - kKamepa Ana pa3MeLLeHUs 3NeKTPOKOHTaKTOB; 6 - NOABWXHBIA KOHTAKT; 7 - HEMNOABWXKHBIA KOHTAKT; 8 -
OVISNEKTPUYECKUA cTakaH; 9 - perynupoBoYHas BTyrka; 10 - Bo3BpaTHas NpyxvHa; 77 - pe3MHOoBOe YNIoTHMTENbHOE KomnbLo; 12 - BTynkKa
3aXuMHas; 13 - ABYXMIbHbIN anekTponposogd; 14 - naTpybok; 15 - getanb KpenneHns NoABMXKHOIO KOHTaKTa K gnadparme; 16 - ynnoTHUTENbHas
npoknagka; 17 - 3aBMHUMBatoLLascst npobka

7.12. Mpetowwmii kaGenb pekoMeHayeTcs UCMob30BaTh NpU NoasemMHol GeckaHanbHOM NPoKNaake BOAONPOBOAA M KaHanmsaLuuy, a Takke Ha
3aMblKaloLLMX NepeMblyKax BOLONPOBOAa B kKaHanax, Ha yyacTkax, He CoBnaatoLLyX C TPAcCUPOBKOM TEMNSIOBbIX CETEN, Npu AnameTpe Tpy6 4o

300 mm.
7.13. Cuctema nogorpeBa JoimkHa obecnednBaTb pacyeTHY0 TeMrepaTypy Bodbl Ha KOHLEBbIX y4acTkax CeTU.

7.14. Yknapky rpetoLuero kabens cneayeT npegycMaTtpysaTh HENOCPeACTBEHHO MO NOBEPXHOCTH TpyGbl. [ns npefoxpaHeHusi ero ot
MeXaHV4YecKuX NoBpeXaeHUN, a Tatkke Ansa Gonee apdeKTUBHOIO UCNOSb30BaHKs TeMmMa 3a CYET MOBbLILLEHWS TEN00TAauM K TpyGonposoay,
pekomeHayeTcst cBepxy kabens yknaabiBaTb NPOGUIbHYI0 aHTUCENTUPOBAHHYIO AEPEBSAHHYIO PEViky.

7.15. NpMMeHeHWe aneKTpo3Hepruy Ans NoAorpeBa XUAKOCTeW unn TpybonpoBoaoB AOSHKHO 06OCHOBBLIBATLCS TEXHUKO-3KOHOMUYECKAMM
pacyeramu.

7.16. KoHTponb 3a TeNnoBbIMK pexumamMy BOONPOBOAA, a Takke yrnpasrneHne 3STUMnN pexumamn SOMKHbI OCYLLUECTBNATLCS LeHTPanu3oBaHHOM
avicneTyepcKkon cnyxbon, ocHalleHHoM HeobxoauMbiMy Nnpubopamm Ans obecneveHnss HabnaeHUS:

3a TeMﬂepaTypon BOAbl B XapaKTepHbIX TOYKax BO,D,OI'IpOBO,ElHOVI CUCTeMbl; 3a pa60T017| cucrtem nogorpesa BOObl;

3a pacxogamu Bodbl B CUCTeMe Bogonposoaa un'y n0Tpe6MTene|?1.

B 3aumHee BpeMA JaHHble O TeMnepaType BoAbl, NepeaHHble Ha D,IACI'IET‘-IepCKMIZ NYHKT an6opaMM nUnn aexxypHbiM nepcoHarnom no TeJ'Ie(bOHy,
OOJDKHbI PerMcTpupoBaTbCA Yepes Kaxable OBa 4Yaca.

7.17. Mpn HacTynneHUn NONOXUTENbHbBIX TEMMNEPATYp BO3ayxa TENOBOW KOHTPONb BEAETCS B TEX CrydvasiX, Korga oH Heobxoaum ans
TEXHONOMMYECKNX Lienen.

7.18. BogoBoabl U BOOONPOBOAHBLIE CETU HAA3EMHOW N KaHaNbHOW NPOKNaaku, MetoLwme Gornblune Tensosble NoTepu unu padoTaroLume ¢
GOnbLLUON HepaBHOMEPHOCTbIO BOAONOTPEGNEHNS, CNeAyeT 3alyiuaTe OT 3aMep3aHns aBTOMaTUYECKUMU BbinyckaMu Bogpl (puc. 21).

Puc. 21. ABTOMaTU4eCKMIN BbINYCK BOAbI



1 - xopnyc; 2 - gnadbparma; 3 - ceano; 4 - knanaH; 5 - wanba; 6 - npoknaaka; 7 - oTBepcTue; 8 - wrok; 9 - auck; 10 - ctakaH; 11 -
orpaHuunTenb; 12 - ranka; 13 - ctakaH; 14 - perynartop; 15 - Tpyba

7.19. ABTOMaTun4eckue Bbinyckv obecneunsatoT paboTy CUCTEMBI:
npv OTCYTCTBUM 3NEKTPONUTaHNS;

3a CYET aBTOMAaTUYECKOrO BKITIOYEHMSI B paGoTy Npu NOSIBMEHWN Yrpo3bl 3aMep3aHnst BOAONPOBOAA, a Takke aBTOMaTUYECKOro NpeKpaLleHnst
cOpoca BoAbl NPy NOBbLILLEHUM ee TeMMNepaTypbl B BOAONPOBOAE [0 HOPMbI;

3a CYET HanMuusi B perynsitope yCTPOWCTBa, MO3BOSISOLLErO 3aAaBaTh B MHTEpBarne Temneparyp, 6nuskux k Hymo (ot 0,2 go 1,5° C),
onpeaeneHHyto cTeneHb oXaxaeHus BoAbl B Tpy6onpoBoae, NpM KOTOPOI HauYnHaeTcs ee copoc.

7.20. B Hanbonee xapakTepHbIX TOUYKaxX BOAOMNPOBOAHON CUCTEMbI CriedyeT npedycMaTpuBaTh YCTaHOBKY aBTOMAaTUYECKUX BbINYCKOB BOAbI C
TENEYCTPOWCTBOM, CUTHANM3VPYIOLLMM Ha AUCMETYEPCKUIA NYHKT 06 OTKIOHEHWM TEMIOBOIO peX1Ma BoAoNpoBoaa OT HOpMeI (puc. 22).

Puc. 22. TeneycTponcTBO aBTOMAaTUYECKOrO BbiMycka BOAbI

a - KOHCTPYKLMSI TENeyCTPONCTBa; 6 - cxema TeneycTporcTBa aBTOMaTUYECKOrO BbiMycka BoAbl; 1 - BbINYCK; 2 - AN3NEKTPUYECKUIN CTEPXKEHD; 3 -
3MNeKTPONPOBOASALLMIA KOHTAKT; 4 - pe3bba; 5 - canbHUK; 6 - NPOBOAHWK; 7 - HDKHWI KOHTAKT; 8 - MegHas ¢onbra; 9 - ronoeka KOHTakTa B
BEpPXHEN Kamepe aBTOMaTU4eckoro Bbinycka; 10 - KOHTaKT Ha BepxHeM aucke avadparmbl; 171 - TenedoHHbIV NpoBog; 12 - TpaHcdopmaTop
220°12; 13- namna K-12 Ha 12 B; 714 - pene; 15 - 3ByKOBOW curHan

7.21. ABTOMaTUYeCKMiA BbiMycK BOAbl C TENeyCTPOMCTBOM CrieayeT NpUMeHsITb Takke Npu aBToMaThYeckol paboTe BOAONPOBOAHbIX CUCTEM
(aBTOMaTUYECKOE BKIMIOYEHWE [OMONHUTENLHBIX CPEACTB NOAOrPERA BOAbI MU Pe3ePBHbIX HACOCHBIX arperaTos).

8. TPYBONPOBOAbI
N TPYBOMNMPOBOOHOE OEOPYOBAHUE

8.1. B cooTBercTBUM C TpeboBaHMsAMY rmaB CHWIM No NpoeKTMPOBaHMIO HapPYXHbIX CETEH M COOPYXXEHUIN BOJOCHAOXEeHNs 1 KaHan3awuuv B
pavioHax pacnpocTpaHeHUs BEHHOMEP3IIbIX FPYHTOB:

[Onsi BOAOBOAOB U CeTel BOAONPOBOAA HEOOXOAMMO NPUMEHSITL CTaslbHbIE U NAcTMaccoBble TPYObl; YyryHHble TPyObl JONycKaeTcs NPUMEHATb
npv NoA3eMHOW NPOKnagke B NPOXoAHbIX kaHanax. MNMpumeHeHne xene3obeToHHbIX 1 acbecToueMeHTHbIX TPYD He Jonyckaercs;

maTtepuan pr6 AnA HanopHbIX ceTey kaHanusauum cnegyer npuHMMaTb Kak ana pr6 BOA4ONPOBOAHbIX ceTeu;
Onsi CaMOTEeYHbIX CETeN KaHanusauuvm Hagnexumt NPUMEHATb pr6bl NONUITUNEHOBbIE N YYTyHHbIE C pe3I/IHOBOI;1 yI'IJ'IOTHVITeJ'IbHOVI MaHXeTOoWN.

8.2. [py Ha3eMHOW 1 KaHanbHOW NPOoKajaKke BOAONPOBOAHBIX CETEN U3 CTanbHbIX TPYO crieayeT NpuUMeHsTb komneHcaTopsl ynpyroro (M-, JI-
obpasHble) 1 paspesHoro (caMoynnoTHsiLWMecs) TunoB (puc. 23, 24, 25, 26).

Puc. 23. CamoynnoTHsAOLWMIACA KOMMEeHcaTop Ans BoAbl

1 - cTakaH, 2 - anacTu4Hoe KomnbLo; 3 - 06oriMa; 4 - MONOCTb NOA 3NacTUYHbLIM KoMnbLoM; 5 - naTpybok

Puc. 24. [1ByCTOPOHHMIA CaMOYNIOTHSIOLMIACA KOMMEHcaTop Ans BoApl

1 - cTakaH; 2 - naTpy6ok; 3 - anacTuyHoe KonbLo; 4 - HeMoABWXHAsA oropa; 5 - OCHOBaHWe HeMoABUXHOM OMopbl; 6 - CKoMb3ALLas onopa



Puc. 25. [1ByCTOPOHHMIA CaMOYNIOTHSAIOLWMINCA KOMMEHCcaTop Ans BoApl

1 - cTakaH; 2 - I'IanyGOK; 3 - anacTuyHoe KonbLo; 4 - HenoaBWXHas onopa; 5 - ocHoBaHWe HenoaBWXHOW onopebl; 6 - ckonb3swas onopa

Puc. 26. CamoynnoTHSOWMIACA KOMMEeHcaTop Ansl BOAbl C YCTPONCTBOM NPOTUB pa3pbiBa

KomneHcaTophbl ynpyroro Tuna HaanexuT NpuHMMaTh Ha HanopHbix Tpybonpoeogax anamerpom o 300 mm; npu anametpe Tpy6 cebie 300 MM
cnefyet NPUMEHSATb CaMOYMIOTHSIIOLLMECS KOMMEHCATOPbI.

8.3. KomneHcaTopbl pa3pe3Horo Tuna criedyet NpUMEeHsTb Npu yKragke TpyGonpoBoAoB BCEX AMaMETPOB B KaHarne Unv TOHHENE.

8.4. Ha Tpy6GonpoBogax BogonpoBoaa criedyeTt npedycMaTpuBaTh YCTAHOBKY CTanbHOM He3aMep3atoLLei apMaTypbl, KOHCTPYKLMSI KOTOPOW
JomkHa obecneunBaTh:

0TKa3 OT BHelLHero oGorpesa;
1CMoMb30BaHve Tenna Boabl, NpoTekatoLel B TpyGonposoae, Ans BOCMONMHEHWS! TENMOBbIX NOTEPb apMaTypbl;
pa3melLeHVe 3aTBopa apMaTypbl B MOTOKE BOAb! UK Gnn3ko K TpyGonposoay;

aBTOMaTUYECKWI CIMNB BOAbI, HAXOASLLECS Bbille 3aTBOPa (3a 3aTBOPOM M0 HaNpaBneHWo ABWKEHWSI BOAbl), NOCME KaXO0ro OTKIHOYEHNS
apmartypbl;

COKpalleHue nnowagn I'IOBerHOCTeIZ KOHTaKTa Yacten apMaTypbl C OKpy>XakoLnM BO3OYyXOM;
UCKIIOYEeHNEe 3aMKHYTbIX 0GbeKToB B apmMaTtype, yganeHHbIX OT TensnoBOro NoToKa, B KOTOPbIX BOBMOXXHO 3aMep3aHne BoAbl,

npuMeHeHue B 3aTBOpax U CanbHUKaxX NnpuHUmMna camoynsioTHeHUd.

Puc. 27. YcraHoBka He3amep3aloLlei apmaTypbl Ha BOAOMNPOBOAE
1 - NoXapHbIN TMAPaHT AN CETU HA3EMHOW MPOKNaAKM; 2 - MOXapHbIA MMApaHT NS NOA3EMHOW CETU;  3-MMyHXepHbIV KpaH; 4 - Bogopa3bopHas
KHOMKa; 5 - aspauUnoHHbI knanaH; 6 - BbiNyck; 7 - 3afBWkKa Ans nepemblvek; 8 - Hezamep3atoLlas noacTaska nog MmaHoMeTp; 9 - npubop ans
MN3MepEeHUs TOMNLWWHBI NbAa Ha BHYTPEHHUX CTEHKax Tpyo; 70 - caMoynnoTHSIIOWMIACA KoMMneHcaTop; 71 - BaHTy3; 12 - ynoBUTeNb C MPOMbIBKO
8.5. MNMprMepbl ycTaHOBKM He3amep3atoLLero BoOAoNpoBoAHOro obopynosaHus (puc. 27):

MoxapHbI rMapaHT ans CETU Ha3eMHON NPOKMaakM — YCTaHaBnMBaeTCs CBepxy TPyObl, paccTosiHue ot
Bepxa Tpybbl Ao knanaHa He 6onee 50 Mm

[MoxapHsbIvi rMapaHT Ana NOA3EMHON CETH............... Bpesaetcs B Tpyby cOoky, Tak 4Tobbl kopnyc
rugpaHTa Ha 0,5 guametpa Tpybbl norpyxarncs B
Tpy6onpogog

TTAYHXKEPHBIA KPAH .. eenveieeeieieeeeee e YctanaBnuBaetcsi cboKy TpyObl, KOpnyc kpaHa

pacrnosaraeTcsi ropusoHTansHo



Bo,qopa36opHa;| KOJTIOHKa C ONOpOXXHEHMEM CTOAKa B YcTaHaBnmBaetcst cBepxy pr6bl, €MKOCTb

EMKOCTD - ettineeetieaea e eet e et e e et e a et e e e e ae e norpyxaercs B Tpybonposos

A3PALMOHHBIA KNMAMAH .....eeveieieeiiaeeieiaeeeiiiaeeeeee YcraHaBnuBaetcsi cBepxy Tpybbl, kopnyc
norpyxaercs B Tpybonposog Ha 70 % CBOe BbICOThI

BBIMYCK .. Bpesaertcs y gHa Tpybbl cOOKyY, OCb LUNMHAENS
COCTaBSIET C FOPU3OHTANMBHON NIIOCKOCTbIO Yron oT
10 po 15°

3aABMKKA AN NEPEMBIMEK ....ccvvneeeieernnnens . YcTaHaBnuBaetcs CHW3y Tpy6bl

Heaamepaarou.l,aﬂ noacraeka nog MaHoOMeETp YcTaHaBnmBaetcst cBepxy pr6bl, KOpnycC noacTaBku

norpyxaertcsi B Tpy6onpoBog,

CaMOoynNOTHSAOLIMIACSH KOMMNEHCATOP .....cvvvvneeennneees OnacTn4HOE KOMbLO YCTaHaBNMBAETCS 3a CepeanHy
CTakaHa KomMneHcaTopa B CTOPOHY ero nepexoaa

BaHTY3 .o YcTaHaBnmBaetcs cBepxy TpyObl

Mpnbop Ans nsMepeHns TOMNLWMHBI NbAa Ha Kopnyc npu6opa yctaHaenmBaercs Tak, 4Tobbl ero

BHYTPEHHUX CTEHKax Tpyo [HO pacnonaranocb No ocu Tpy6onposofa.

................................................... WamepuTenbHas TpyGka NOOHMMAETCS Bbille
TEennoBoin n3onsauum

YIOBUTENb C MPOMBIBKOM «.evvuevevieeriereiieeasnnaaenns OcCb peLUETOK yCTaHABNMBAETCSA FOPU3OHTANBHO U
nepneHauKynsipHo ocu TpyGonpoBoaa, BbiMyck
pacrionaraeTcsi CH3y

8.6. [ins yBenuueHsi BDEMEHW OCTaAHOBKV BOLOBOAA, U MOBLILIEHWS HAAEXHOCTU ero paboTbl criedyeT NPUMEHSITb apMaTypy, o6ecneunBatoLLyto
paboTy Tpy6onpoBoaa B NEAOBbIX PEXUMAX.

Mpvmepbl apmaTypbl, paboTatoLlen npu oneaeHeHnn Tpybonposoda Ha 50 % XuBOro cedeHnst TPyObl, NokasaHbl Ha puc. 28 n 29.

Puc. 28. KoHcTpykuus Beinycka Bogbl Npu onefgeHeHun Tpybonposoda Ha 50 %

1 - TpyGonpoBog; 2 - kopnyc apMaTypbl; 3 - knanaH; 4 - WnuHaenb; 5 - xogoBasi raika; 6 - HaxMHasn raiika; 7 - ynnoTHeHue WnuHaens; 8 -
BbINYyCKHOW NaTpy6bok; 9 - Tennousonsyus; 10 - neq

Puc. 29. KoHCTpyKkuust aspaunoHHOro knanaHa npu onegeHeHunmn Tpybonposoaa Ha 50 %
1 - TpybonpoBog; 2 - kopnyc apmaTtypbl; 3 - knanaH; 4 - ynnoTHeHue; 5 - WNUHAENb; 6 - HAaXMMHas rainka; 7 - Tennomsonsuyns
8.7. KoHCTpyKUMel apMaTypsbl, ycTaHaBNMBaeMon Ha TpybonpoBoaax B NeAOBbIX peXumax, AOSHKHO NpeaycMaTpmBaThCs:
pasmeLLeHne BXOAHbIX KaHaroB 1 3aTBOpa B cepeaviHe cedeHns Tpybonposoaa;
aBTOMaTWUYECKMI CNMB BOAbI U3 KOpPryca Nocre 3aKpbITWs 3aTBoOpa;
pacnonoXxeHne BbIXOAHbIX KaHanoB CHU3y Tpybonposoaa;

npuMeHeHune netanen, BAMSIIOLLMX HA TENOBble noTtepu apmaTtypsbl, U3 MatepmnanoB C HU3KUM KOSq:)CbVILlMeHTOM TennonpoBoaHOCTU UMK UX
Tennounsonayuio.

9. KOnoaubl, y35bl NEPEKITIOYEHUWA HA CETSX
9.1. Mpu noasemHoN Npokaake BOAONPOBOAHLIX TPYG crieyeT NPUMeHATb COOPHbIE XKerne306eTOHHbIE KOMoAL bl C BOAOHENPOHUL aeMbIMU
CTeHkaMu 1 gHuweM. KOHCTpyKUKel y3rnoB ConpsikeHust TpyO ¢ KonoALamuy JoMmkHa NpedycMaTpuBaThbCsl BO3MOXHOCTb HEPaBHOMEPHOW OCaaku
KONoZALEeB U TpyGonpoBoAoB.

9.2. an NPOoeKTnpoBaHUK Konoaues And Ny4YMHUCTbIX TPYHTOB HAANEXUT npegycMaTtpuBaTb Mepbl, UCKNKYaoLwme «BblTankmeaHue» Konogues
N3 rpyHTa: o6paTHyro 3aCbINKYy HEMYYNHUCTbIMU TPYHTaAMU, TMOPOU30NALLUI0 BOKPYT Konoaues U3 rmMHobeToHa 1 0TBOA, NOBEPXHOCTHbIX BOA.

9.3. YCTpOMCTBO OTKPLITLIX JIOTKOB B KOMOALAX Ha CETSIX KaHanM3awmMm He JONYCKaeTCs; Ans NpoYncTki TpyG cnedyet npedycMaTpueaTtb peBU3vn
(puc. 30).



Puc. 30. CmoTpoBoOi KofofdeL, Ha ceTu kaHanusawum, 060pyaoBaHHbIN 3aKPbITOV PeBU3VE C KITMHOBBIM YMNIIOTHEHNEM KPbILLKM
1 - Tpyba; 2 - peBuans; 3 - konopew,; 4 - AHo konogua (6eToH); 5 - anacTUYHOe yNnoTHeHue

9.4. Ha BogoBofax, COCTOSILLMX U3 ABYX HUTOK, credyeT NPUMEHATb Y3nbl NePeKItoYeHnst No nepekpecTHon cxeme (puc. 31).

Puc. 31. Y3en nepekntoyeHnii ¢ NnepekpecTHbIMU NepembldKkamm

9.5. MpoeKTnpoBaHMe COOPYXEHWUIA TS YCMOBUIA BEHHOMEP3TbIX FPYHTOB AOMMKHO BLIMOSHATLCS B COOTBETCTBUM C TpeboBaHusiMuM rmaebl CHulM no
NPOEKTMPOBAHUIO OCHOBaHWIN U (PyHOAaMEHTOB HAa BEYHOMEP3NbIX IPYHTax 1 rasbl CHUlM no npoekTupoBaHmio GETOHHbIX U Xene306eTOHHbIX
KOHCTPYKLWIA.

10. MEPEXOAbI TPYBEONPOBOAOB
YEPE3 OOPOI'n, BOOOTOKW, OBPAI'

10.1. I'Iepexopu:l pr60|‘|pOBO,CI,OB Yepes ynuubl, XXenesHble u aBTOMOOMIbHbIE A0pOorn HaanexuT OCyLWEeCTBNATb B KaHanax uinn ctanbHbIX
beTJ'Iﬂ pax; Haa3eMHasa npokKnaaka pr60|‘|pOBOD,OB Ha CTOWMKax Unun No actakagam OonycKaeTca B cnydasX, Korga npokKrnagka cetu sogonposoaa
Ha JaHHOM Yy4aCTKe TpacChbl OCYLLUECTBNAETCA Ha CTOMKax Unn no actakagam.

Mepexoabl Tpy6ONPOBOAOB Yepesa BOAHbIE Nperpaabl, OBpary U Apyrne npensTcTeUs criedyeT npeaycmaTpueaTbh Haa3eMHOM NPOKNaaKkon Ha
CToWKax unu no actakagam (puc. 32).

Puc. 32. Mepexoabl Yepes BOAOTOKM

a - nepexof Yepes peky Ha xene3oBeToHHbIX onopax; 6 - Nepexod Yepes peky Ha CBanHbIX onopax; 7 - onopbl 13 ene3o6eToHHbIX konew; 2 -
MOMBECHbIE OMOpPbI; 3 - CBapHbIE OMopbl; 4 - NOABECHbIE OMNOPbI

10.2. beckaHanbHas npoknaaka TpybonpoBoAoB, a Takke YCTPOWCTBO AOKEPOB HE AOMyCKaeTCs.

10.3. Ha TpyGonpoBofax ¢ 06eunx CTOpoH NepexofoB crieflyeT NpeaycMaTprBaTh KONOALbI, pasMeLLasi B HUX BEHTUMSILLMOHHbIE LWaXxThbl 1
BOAOMPUEMHbIE MPUAMKM.

10.4. KaHanbl Ha nepexogax vyepes ynuubl U goporu crnegyet npuHuMaTb U3 Xene3o0eTOoHHbIX AeTanemn 3aBoACKOro N3roTOBMNEHUS; npuMmeHeHne
aepesa " KMpnn4ya He pekomMeHayeTca.

11. TENNon3onauua

11.1. BennunHy TepMM4eCKoro ConpoTMBEHNS TENNOM3ONALNN, @ TaKkkKe ee KOHCTPYKTUBHbIE peLleHns (KorbLeBas, 3acbinHas, orpaxaeHns
KaHanoB v np.) criegyet BbIOMpaTh Ha OCHOBAHUM TEXHUKO-3KOHOMMUYECKMX PacHETOB.

11.2. Mpwu BbIGOPE TENNOU3ONALMOHHBLIX MaTepPUaroB cneayeT yuMTbiBaTh:

ycnosua akcnnyataunm pr6OI'IpOBO,EIOB B pe3KO nepeMeHHbIX TeMnepaTypHO-BNaXXHOCTHbIX peXXMMax Npu NpoKnagke nx Ha OTKPbITOM BO3yxe U
B BEHTUITMPYEMbIX NOA3EMHbIX KaHanax;

BNUsSIHWE BETPA, AOXKAA U CHera npu akcnsyatauumn Tpyb Ha OTKPbITOM BO3ayXe;
BO3MOXHOCTb MeXaHW4eCKMx NoBpexaeHuin Tpybonposoaa;
CTOMMOCTb [OCTaBkn MaTepuaros;

OorpaHu4YeHHble CPOKN NMPOKN3BOACTBA HAPYXHbIX CTPOUTESNbHbIX paGOT C MOKpbIMU npoueccamMu.



11.3. I'IpM Ha3eMHON npoknaake pr60|‘|pOBO,ClOB B 3eMINSIHbIX Banunkax B Ka4eCTBe Tennonsonsaumm HaanexuT UCrnonb30BaTb MECTHbIA UK
I'IpI/IBO3HOI;1 FPYHT, a Takke noactunaroLime 3acbIinkn U3 ropesnblx nopoad, MxoB 1Unm TOpd)OB.

11.4. TMpun Hag3eMHoW Npoknaake TPyGONPOBOAOB B KaHanax creyeT NPUMEHSITh KOMbLEBYHO TeNnnousonsauuio.

11.5. Mpu GeckaHanbHoM Npoknaake Tpyd cnefyer NPUMEHSATb TENIOBYIO U30NSALMIO 13 BOAOHENOrMOLWAoLLMX MEHOMaTepuanoB ¢ 3aMKHYTO-
AYENCTON CTPYKTYPOW.

11.6. B ka4ecTBe Tennousonaumm TpybonpoBoaoB HAANEXNUT NPUMEHSATb BbICOKOI(PEEKTMBHbBIE M30NALNOHHBIE MaTepuanbl Ha 6ase
CTEKINOBOJIOKHA M MEHOMSIACTOB, a Takke NeHOGETOHHbIE U ANATOMOBbBIE CETMEHTHI.

11.7. Mpu n3onsau MM TpyGONpoBOAOB MUHEPanbHOI BaTo criedyeT npedycMaTpuBaTh YCTPOUCTBO MPOYHOMO U BNAaroHENPOHULLAEMOTo
3alUMTHOrO Crosi.

11.8. [insa Tpy6onpoBOoAOB, TPAHCMOPTUPYIOLLMX XUAKOCTU C TEMNepaTypor He Bbilwe 95° C, B Ka4eCcTBe TEMMNOU30MAL MU PEKOMEHAYETCS
MCMomb30BaTh aHTUCENTUPOBaHHYIO AEPEBAHHYIO PENKY.

11.9. [Ins 3awmTbl KONbLLEBON TENMOM3ONSALUN HEOOXOANUMO NPUMEHSTE aNtOMUHUEBDBIV NINCT, acBECTOLLEMEHTHYHO LUTYKATYPKy NO MPOBONOYHOM
CeTKe UNu pyroHHbIE U30MSLLMOHHbIE MaTepuansl.

MpumeHeHve Tons, a Takke MELLKOBWHbI U APYIUX TKaHeW C MacrnsiHOW NOKPacKon He AonyCcKaeTcs.

11.10. MNpy Haa3eMHoW Npoknaake TpybonpoBoAOB PEeKOMEHAYETCA NMPUMEHATL AOMOMHUTENbHYIO 3aLLUTY U30NALUN AEPEBAHHON PEVIKON,
NOKPbITON BUTYMOM.

11.11. [peBecHble onunku, Topd, MOX 1 ApyrMe opraHuyeckue MaTepuarbl JONYyckaeTcsl MPUMEHSTh Ans TpyGonpoBOAOB CO CPOKOM
akcnnyaTtauum 1-2 rofa, NpoknaabiBaeMbIX Ha HU3KKX OMopax B AepEBAHHbIX kopobax.

12. TENNOTEXHUYECKUE PACYETbI

12.1. Oco6GeHHOCTSIMM NPOEKTUPOBAHUS CETEN BOAOCHAOXEHUSI U kKaHanu3aLum B paioHax pacnpocTpaHeHUs BEHHOMEP3IbIX FPYHTOB,
onpeaensoLwLMMmn NX TEXHONOMMYECKME U KOHCTPYKTMBHbIE PELLEeHNs], ABASI0TCA oTpuLaTenbHas B Te4eHe AnnTenbHOro nepuoaa roga
TemnepaTypa OKpyXXatoLLel cpeabl (Bo3ayxa, rpyHTa) U pe3koe nsmMeHeHne prsnko-mexaHn4eCcKUX CBOMCTB GONMbLUMHCTBA FPYHTOB NPU UX
oTTamBaHuu.

12.2. HomeHknaTypy MeparnbiX rpyHTOB HAAMeX T NPMHNMAaTh B COOTBETCTBUM C HOMEHKaTypoW, npuseaeHHoun B rmase CHull no
NPOEKTMPOBaHNIO OCHOBaHWUIN 1 (PYHOAAGMEHTOB Ha BEHHOMEP3IIbIX FPYHTax.

12.3. OcHOBHbIMYU XapakTepuctukaMmuy TemnepaTtypHoro pexxmma rpyHta aBndarTcAa cpegHerogoBsad temneparypa, lTIy6VIHa CEe30HHOro
npoMep3aHna U OTTamBaHUA, a Takke MUMHUManbHaa TeMnepartypa rpyHta Ha FﬂyGVIHe 3alloXXeHuaA pr60nposo,qa.

12.4. CpegHerogoByto TemMnepaTypy rpyHTa to B €CTECTBEHHbIX YCMOBUAX CeAyeT NPUHUMAaTh NO AaHHbIM Pa30BbIX M3MePeHUi, NPoBeAeHHbIX
Ha rnybuHax, ykasaHHbIx B Tabn. 1.

Tabnmua 1
ny6uHa, Ha KOTOPOW NMPOM3BOAUTCA U3MEPEHNE TeMNEePaTypbl IPYHTA, M, NPU ero
Bpems namepeHunsa temnepaTypbl rpyHTa cpegHeroposon Temneparype, °C
Ot 0 oo muHyc 2 HIDKE MUHYC 2 10 MUHYC 4 HWXe MUHYC 4
C cepeauHbl netTa 4O MOMEHTA NOSIHOrO NPOMep3aHnst 3,5-4 5-6 7-8
Ce30HHOTAsoro Crosi rpyHTa
C MOMEHTa NOfHOro NPOMepP3aHUst CE30HHOTAsIoro Crosi 5-6 7-8 9-10

rPyHTa Ao cepeauHbl neta
MpumeyaHue. B necyaHbIX 1 cKarnbHbIX FPYHTaX ryOuHbl, Ha KOTOPbIX MPOM3BOASAT U3MEpPeHUe TemnepaTtyp, CrnegyeT yBenuumeatb Ha 1-2 M.

12.5. My6uHa Ce30HHOrO OTTaMBaHUS TPyHTa Hy JOMKHA NPUHUMMATbLCS HanborbLueln U3 exerofgHbIX MakcuMarbHbIX Fy6uH 3a Cpok
HabnoaeHun He meHee 10 ner:

B Npeenax 3aCTPoWiku - No AaHHbIM HaBMoAeHWI Ha ocyLWeHHO nolaake 6e3 pacTUTENbHOrO 1 TOPGISIHOTO MOKPOBA, O4MLLAEMON BECHOM OT
cHera;

BHE HacCeNleHHbIX NYHKTOB - Ha niouwlagke ¢ eCTeCTBEHHbIMU YCNOBUAMM.

|-|pl/| OTCyTCTBI/II/I yKa3aHHbIX AaHHbIX FJ'Iy6I/IHy CEe30HHOro otTramBaHmsa prHTa HT cne,qyeT onpegenaTb TenIoTeXHNYECKNM pac4eToM B
cooTteercTBuM c n. 12.17.

12.6. My6GuHa ce30HHOrO NpoMep3aHns rpyHTa Hy OOMmkHa NPUHUMATBLCA PaBHOW CpeaHen U3 exeroaHbIX MakcMaribHbIX yGUH Mo AaHHBIM
HabnogeHun 3a cpok He MeHee 10 nerT:

B npegenax 3aCTpOI;1KI/1 - N0 AaHHbIM HabnAeHU Ha OcyLUeHHOVI nnowagke 6e3 pacTuTenbHoro n TOp(bFlHOFO NOKpoBa, Oo4YMLIaEMON 3MMOIN OT
CHera;

BHEe HacCeNleHHbIX NYHKTOB - Ha niouwlagke ¢ eCTeCTBEHHbIMU YCNOBUAMM.

Mpy OTCYTCTBUM yKa3aHHbIX AaHHbIX rMyOVMHY CE30HHOTO MPOMepP3aHns rpyHTa Hyy cregyet onpenensatb TENIOTEXHUYECKUM PacyYeToM, B
cooTtBercTBuM ¢ n. 12.16.

12.7. MMHMMarnbHyto TemnepaTypy rpyHTa fr B pacyeTax creflyeT NpMHUMaTh paBHOW MUHUMAIbHON CpeaHEMECSUYHON TeMMepaType rpyHTa Ha

rny6uHe 3anoxeHus TpybonpoBoaa (cunTasi OT NOBEPXHOCTM FpyHTa A0 ocu TPyGbl N cepeamnHbl KaHana), onpeaensieMoi no AaHHbLIM
HabnogeHun 3a cpok He MeHee 10 nerT.

Mpn OTCYTCTBUM AaHHBIX PACHETHYIO TeMMepaTypy rpyHTa fr HAANEeXUT ONpeaensTb TENMOTEXHUYECKUM pacyeToM B COOTBETCTBUM ¢ . 12.15.

12.8. Npy npoeKkTMpoBaHuM ceTer BOAONPOBOAA B KaHanM3aumm B 3aBUCUMOCTM OT OM3NKO-MEXaHUYECKNX 1 MEP3NOTHbIX CBONCTB IPYHTOB
crnefyert yunTbiBaTb BO3MOXHYIO OCaZKy TpyOONpoBOAOB Npu OTTauBaHWW rPyHTOB; NPU 3TOM JaBneHne Tpy6onpoBOAOB Ha rPYHT AOnyckaeTcs
He y4nTblBaTb.



OCHOBHbIE MONI0Xe HUSA Te NNOTe XHUYe CKUX pacyeToB

12.9. TennoTexHM4eckMMm pacuieTaMmn oNpeaensieTcs TeMnepaTypHbIi PeXvM CeTel BOAONPOBOAA Y kaHanM3aL i, a Talke OKPYXKatoLLMX UX
TPYHTOB.

12.10. TennoTexHuYeckme pacyeThbl CriefyeT NPOU3BOANUTb ANs NPUHATOO MMAPABMYECKOro pexuMa paboTsl TpyGonpoBoaos.

12.11. MNpuHATbIE B TENNOTEXHUYECKUX pacyeTax OCHOBHble 0603Ha4YeHUst U onpeaeneHns npueeaeHbl B npun. 1. Mpumepbl TENIOTEXHUYECKUX
pacyeToB AaHbl B Npun. 2.

TeMnepaTypHbIf PEXUM FPYHTOB

12.12. TemnepaTypHbI PEXMM rPYHTOB XapaKTepuU3yeTcsl X CPeQHErofoBow TemnepaTtypon to, MUHMMAaInbHOW CpeaHEMECSIHHOW TemnepaTypon
rpyHTa Ha rmybuHe 3anoxeHusi Tpybonposoaa fr 1 rmyGuHON CE30HHOTO NPOMEpP3aHnNst U OTTanBaHusi IPyHToOB  Hyy 1 Hy, NnpyHUMaeMbIx B
COOTBETCTBUM C yKa3aHUAMU, NpuBedeHHbIMM B Nn. 12.4-12.7.

12.13. Mpun onpegeneHnn 3Ha4YeHNn TEMNEPATYPHOro pexvmMa rpyHToB to, tr, Hy W Hy TennoTexHnyeckumm pacyetTammn cnegyet yumTbiBaTh

BO3MOXHbIE U3MEHEHUS TENNodr3NYECKMX CBOMCTB FPYHTOB, UX BNAXHOCTM U YCMOBUIA TENNOOGMeHa na NoBepXHOCTU, KOTOpbIE NMPOU30MAYT B
pesynbTaTe OCBOEHUS TEPPUTOPUN.

12.14. B TennoTexHnYecknx pacyerax CyMMapHyto BNaXHOCTb rpyHTa Wg [ns nnowaaok, e COXpaHsAeTCs eCTECTBEHHbIV NMOKPOB U NPUPOOHbIN
PEXVM rpyHTOBLIX BOZ, CrieayeT NpUHMMaTh paBHOW eCTECTBEHHOW; Ans Niowanok, e npegycMaTpuBaeTcsl BepTukanbHasi nnaHMpoBka,
OCYLLECTBIEHNE MEPONPUATUIA MO PErYNMPOBAHMIO NOBEPXHOCTHOIO CTOKA UM MO NOHWXKEHUIO YPOBHA HAAMEpP3roTHbIX BOA U Apyrie Mepbl No
VNHXXEHEPHOW NOArOTOBKE TEPPUTOPUM, NPUBOASLUME K YMEHbLUEHWIO BNAaXHOCTW FPYHTOB, BENUYMHA W NPUHMMAETCA paBHOW Anst:

neckoB we= wp=0,15 , 0,25
cynecem we = 0,5 wgy =0,10 , 0,15;
CYITIVHKOB we = wy = 0,02, 0,07,

TA€ Wp - BMAXHOCTb Ha rpaHuLie packaTbiBaHus B AONAX €AVHULLbI;
Wy - BNaXHOCTb Ha rpaHuu e TeKy4ecTu B AOMSAX eQUHNLbI;
W~ MakcmMarbHas MONeKynspHas BNaroeMkoCTb rpyHTa B A0ONAX €AUHULLbI.
12.15. MuHMManbHyto TeMnepatypy rpyHTa fr cnegyer onpeaensitb no dopmyne

tr=1to + W5 AB, (11)
rae A - onpegensieTcs no rpadmky puc. 33 1 3aBUCMMOCTU OT  tg;
W35 - oTpuuaTtenbHas cymma rpagyco-4acoB 3a 3MHUIA Nepuog roga (MMHUManbHasi 3a cpok HabmogeHuin 10 ner);

t3 - NpoaOMKUTENBHOCTL Nepuoaa rofa ¢ oTpuLaTenbHbIMU CpegHEMECAYHBIMU TeMMepaTypamy Bo3ayxa (3MMHUIA nepunoga), Y.

000 Ty

Puc. 33. Homorpamma anst onpegeneHus s3HaveHus A

3HauveHne B HaxoauTcsi N0 HoMorpamme puc. 34 no napamerpam j u m:

g=5 C“ H=h C“
ﬂhﬂ’ "Jﬂu (12)

BenuunHa koadhduL MeHTOB TENNONPOBOAHOCTU [y U 0GbEMHOM TENoeMkocTu Cy Meparnoro rpyHTa NPMHUMAETCS AMst 3HaYEHWIA BNaXHOCTH U

06beMHoii Macchl pyHTa B eCTeCTBEHHbIX yCroBusX. [ns TeppuTopumM 3acTporiki 3HaUYeHWE S NPUHUMAETCS PaBHbIM HyIto, T.€. 3HayeHne B
HaxoauTcsi Mo Homorpamme puc. 34 npu j = 0 . lNpu onpegeneHun 3HaveHUs tr ANs yYacTKOB BHE HACENEHHbIX MYHKTOB TOMLWMHA CHEXHOTO

MOKPOBa MpPU BblYNCIEHNUM 3Ha4YeHUsT S no cdopmyne (68) NnpuHMMaeTCcs paBHON MUHUMAIbHOW CpeAHE3NMHEN 3a CpoK HabmoaeHui 10 ner.
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Puc. 34. Homorpamma ans onpegeneHus sHavenms B

12.16. [MybrHy ce3oHHOro Npomep3aHus rpyHTa  Hy,, M, HagnexuT onpeaenate no dopmyne

(13)

rae tz - cpeaHsa TemnepaTypa Bo3sayxa, °C, 3a nepuoj ¢ oTpulaTenbHbIMU CpeaHeMeCsYHBIMU TemnepaTypaMu BO3ayXa - CpeaHe-3UMHSAS
TemnepaTypa Bo3ayxa (MPMHUMAETCS CO 3HAKOM MIoC);

t3 - NPOJOMKMTENBHOCTL Neproaa € oTpuuaTenbHbIMU CPeAHEMECAYHbIMU TeMnepaTypaMum Bo3gyxa (3MMHWUIA nepuoa), Y.

3a pacyeTHy0 cpeHe3VMHIO TeMrepaTypy Bo3adyxa crefyeT NpuHUMaTh MUHUMAanNbHYI0 CPeAHEe3UMHIO TeMNepaTypy 3a CPoK HabnoaeHUIA
10 ner.

OnpepeneHune TENNOTHI 3aMeP3aHUs TPYHTa g HaZANeXWUT NPOU3BoAWTb No cdopmyre (69) Npu 3HaueHun  wy = 0.

Mpwv BbIYMCNEHNM NMYOUHBLI NPOMEP3aHUs TPYHTa Anst y4acTka Ha TeppUTOPMU 3aCTPOKM CHEXHBbIV NMOKPOB HE y4UTbIBAETCS, T.€. B dpopmyre (68),
MO KOTOPOW BbIYUCNSETCA 3HaYeHne S, npuHumaetca Hg = 0. BennunHbl koaddrLneHToB TennonpoBogHoCTH Iy 1 Tennoemkoctu Cy, rpyHTa u

TennoTa 3amep3aHus rpyHTa q onpeaenstoTcsa Ang 3Ha4YeHWN BNaKHOCTU rPyHTa Ha 3aCTPOEHHON TeppuTopun. 3Ha4yeHus BNaKHOCTW rpyHTa Ha
3TON TEPPUTOPUM CrieayeT NPUHUMATbL COMMacHO yKkasaHusaM, npusedeHHsbIM B n. 12.14.

Mpwv BbIMMCNEHNM FNYBUHBLI NPOMEP3aHUs TPYHTA ANst Y4aCTKOB, PACrONOXEHHbIX BHE HACEMNEHHbIX MYHKTOB, TOMLMHA CHEXHOIO NMoKpoBa
NPVHUMAETCS PAaBHOW MUHUManbHOW cpegHe3vMHeN 3a cpok HabnogeHuin 10 net. BenvuuHbl koadhULMEHTOB TENOMPOBOAHOCTY fyy 1

06bEMHOW TeNnoemMKocTH CM TPYHTa U TennoTa 3aMep3aHnuda rpyHTa q onpenenarnTca AnA BNaXXHOCTU TPyHTa B €CTEeCTBEHHbIX YCIOBUAX, eCln

He NpeaycMaTprBaloTCa MEPONPUSTHS MO OCYLLEHWIO FPYHTA Mo Tpacce TpyGonpoBoaa; B Clyyae OCYLLEHUs! TPYHTOB BOOMb TPacChl 3HaYeHUs
yKa3aHHbIX BENUYMH NPUHUMAIOTCS KaK Anst y4acTKOB B Npeaernax HaceneHHbIX MyHKTOB.

12.17. IMyByHy ce30HHOro OTTauBaHus rpyHTa  Hy, M, HaaNeXuT onpeaensTb No gopmyne

o - 2w [Q_H]Q G
& 1 ) (14)
met1 =14 tq+2,4; (15)
t1=1,15 ty +360;
tn - cpeaHsas TemnepaTtypa Bo3dyxa 3a nepuos NnonoxuTenbHbIX TemnepaTtyp, °C;
tJ‘I - NPOAOIMKUTENbHOCTL Nepuoa C NoNOXUTENbHbIMKU TEMNepaTypamMn Bo3ayxa, 4,

q1=q9+0,5Cy tp; (16)

tenk A C |
33?? h1 g M ) o (17)

Q =

| L

rae t3 - cpegHsis TemnepaTypa Bo3ayxa 3a 3uMHuiA nepuwog, °C;
t3 - NPOAOIMKUTENBHOCTL 3UMHEro nepunoaa, Mec.

3HaueHust t u tn cnegyeT npMHUMaTh no Tabn. 1 rmasbl CHWUIM No cTpouTenbHONM KNMMAaTONorK 1 reodranke, NPUYEM ANs KMMMaTUYecKnX
nogpawioHoB 16 n 1" 3HayeHus tn u ty NpuHKMMatoTCa ¢ KoaddguumneHTom 0,9.

H

KoadhdpmumeHT h onpenensietrcst no Homorpamme puc. 35 B 3aBUCUMOCTU OT RJAE  me A, - TepMuU4ecKkoe CoOnpoTUBIEHNE CHEXHOIO
NOKpoBa; Hg - TONWMHA CHera; I - KoL MEeHT TENNONPOBOAHOCTU cHera (Tabn. 3).

Ecnu rnybrHa ce3oHHOro oTTamBaHns onpeaensercsa Ans y4acTKoB, C MOBEPXHOCTW KOTOPbIX CHEr CAYBaeTCs UMK CYALLAETCS, 3HaYeHe
KoadpuLmneHTa h npuHMMaeTcs pasHbIM 1.

3HaueHwne koadbduumeHTa Ky B dopmyne (17) onpegensieTcst no HoMorpamme puc. 35 B 3aBUCUMOCTM OT NPOAOIDKATENBHOCTU 3UMHEro
nepuopga tz, Mmec 1 BenuumHbl koaddmumeHta Kp.



Puc. 35. Homorpamma ans onpegeneHus BcnomoratenbHbix BennunH - K, Ky, h
3HaueHune koadhdmumeHTa Ko npeaBapuTenbHO HaxoauTcst No rpadmky puc. 35 No BenuuMHe cpegHei rogoBov TeMmnepartypbl rpyHTa (.
TennoTa TasHUsA Nba B IPYHTE G BblYMCHIAETCA NO dhopMmyne (69) npu 3HaveHUn wy, onpeaenerHHon ans ¢ =to.

BennunHbl k0agdhduLMEHTOB TEMNONPOBOAHOCTU U 06bEMHBIE TEMNNOEMKOCTU FPYHTa NPUHMMAIOTCA NO Tabn. 4 Ans 3HaYeHW BNaXHOCTK,
ykasaHHbIX B . 12.14.

HapseMHble BogonpoBoAbl
12.18. B 3aBMCMMOCTM OT YCMOBWIA 3KCNyaTaummn 1 AuaMmeTpa BOAONPOBOAa BO3MOXHbI CrieaytoLume criydam ero paboTbi:
0o6pa3oBaHue neasHOM KOPKM Ha BHYTPEHHUX CTeHKax Tpy6 He Jonyckaercs;
obpasoBaHue negsaHoN KOPKM Ha BHYTPEHHUX CTeHKax Tpy6 aonyckaercs.

12.19. Ecnu o6pa3oBaHve NeasiHOV KOPKU Ha BHYTPEHHKX CTEHKaX TpyGonpoBoaa He JonyckaeTcsl, TO pacieToM HaAnexuT onpefensTb U
HavanbHyl TemnepaTypy BoAbl by, U TOMNLLUMHY TENNOM30NAL MK dyy NPY 3aJaHHON HavanbHoW TemMnepaTtype Boabl.

TemnepaTypa Bodbl B Ha4ane pacyeTHOro yyacTka Tpy6onpoBoaa (CeTu unm Boaosoda) ty M TOMLmMHaA TENonsonaunm dy ceasaHsbl
COOTHOLLEHNEM

¢ 11R=
=|1-|1+ & ,
G

o
rae tB - MMHMMalibHaa cpegHecyTo4YHad TeMmnepartypa HapyKHOro Bosayxa, °C;

€ - 9KCTNOHEHT (nokasaTenbHas (yHKLUsA). 3HauYeHWsi NpuBedeHbI B Npun. 3;

i
YT Cor + R
E H;
R = ! ;
¥ Zmar

1 1, T,

[ .

R =
Yo dmxlr+d) 2t ¥

ap - k0ahULIMEHT TENNOOTAAYM OT BOAb! K BHYTPEHHUM CTEHKaM Tpybbl, Br/m 2

x°C), onpegensiembiin no dopmyrne
&
o
Y 2 0z
@
ay - KoadpMLUMEHT TennooTaa4n OT NOBEPXHOCTM TpybonpoBoaa u HapyXHOMy Bo3ayxy, BT/(m 2><°C), onpegensemMbiii B 3aBUCMMOCTU OT
Hapy>XHOro paauyca (C nsonsumen) n cCKopocTu BeTpa

VD'S

o =37
“ [2 F+d) ]'u
V - CKOPOCTb BETpPaA, M/C.

3HaveHusa ‘p,S, (2r)0’2 ni2(r+ dM]O,Z onpegensitotcs no rpaduvkam puc. 36, 37.

(18)

(19)

(20)

(21)

(22)

(23)
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Puc. 37. Mpadmk ons onpegeneHns BENNUYNHbI X

Puc. 38. Npaduk onsa onpepeneHus koadduumeHTa

TonwmHa Tennonsonsumn dy Npu 3agaHHoON TeMnepaType BoAbl B HAYare pacyeTHoro y4acTka Tpybonposoaa onpeaernsietrcst no46opom 13
dopmynbl (18).

BbiGop HanGoree LenecoobpasHoro codeTaHus HavanbHoM TemMnepaTypbl BOAb! U TOMLMHBI TENSIOM30SIAL MM ONPeaensieTcs TenoTexHNYeckuM
N TEXHUKO-3KOHOMMUYECKUM pacyeTamu.

12.20. Mpw 3agaHHOM TemnepaType BOAbl B KOHLIE pacHETHOro yyacTka TpybonpoBoga v TOnwyHe Tennomsonsaumi — dy, TemnepaTtypa BoAbl B
Hayare pacyeTHoro yvacTka ty JosmkHa BbiTb He MeHee

tH =(tK /tB)ej3 + tB, (24)
rae jz 1 tg - To Xxe, 4to U B dhopmyne (18).

12.21. lNpun 3agaHHON TemMnepaType BoAbl B Ha4ane fy 1 KoHue fx pac4eTHOro yyactka Tpybonposoaa, Tpebyemyto TOMWMHY TeNnonsonsauum dy
HagnexuT onpeaensTb Nog6opom 13 dopmyrbl

o6l 1, 1), L ]
Do 2eeey 2mA, ¥ daoglv+ 4 g -1 (25)

12.22. Ecnv Ha BHYTpeHHe NoBepxHOCTM TpybonpoBoda gonyckaeTca o6pa3oBaHve NegsaHon KOpky (B neprogbl pe3koro noxosiogaHus), To
TOnwMHa NegsHoON Kopku dp onpegensieTcsa no dopmyrne

(26)

5= a,[iln” 4 +n,05}
oTKyaa 4, r

rae In - koadhMLMEHT TennonpoBoAHOCTM Nbaa, Br/m x°C);
f\m - NPOJOIHKUTENBLHOCTL PAaCYETHOrO Nepmoda ¢ TeMnepaTypon Bo3fyxa Camoro XoroAHoro Mecsua, u;
ty - TeMnepaTypa Bo3ayxa B pacyeTHbI nepuog ty, °C.

3HaueHus ty u ty NpuHMmatoTcs no Tabnmue CnpasoyHuka no knumaty CCCP MockomruapomMeTa («4Mcno aHen co cpefHein CyToYHOM
TemnepaTypoW B pa3nunyHbIxX Npeaenax»), npyu 3ToM BenuunHa (fy - tg)t No abconoTHOM BENMUNHE AOMKHA ObiTb HanbonbLUen.

Tpy6onpoBoAbl B TOHHE NSIX UMK KaHanax
12.23. B cnyuae, korga TpyGonpoBoabl YKNaaplBaloTCsl B TOHHENE UMW KaHare, pacyeToM HaanexuT onpeaensTtb:
rnyGuUHYy OTTamBaHWUsl TPYHTa B OCHOBAHWM TOHHENS UMW KaHana B NIETHee BpeMsi;

TemnepaTypy BO3ayxa B TOHHeNe v KaHase B 3MMHee BpeMsi, HeotxoaMMyto As TPOMOPaXMBaHWUS Crosi rpyHTa, OTTasiBLUEro noz kKaHamnom 3a
NETHUA nepuog;

pacxo Bo3ayxa AnAa BEHTUITMPOBAaHUA TOHHENA U KaHana B NNETHEE U 3UMHEE BPEMA;

TONLMHY Tennounsonauum Tpyo;



Nn3MeHeHne TemnepaTypbl TENNOHOCUTENA NO ANnHE pr60nposo,qa, YINOXXEeHHOro B TOHHENe Unn KaHane.

12.24. YcTonumeoCTb BEHTUNNPYEMOrOo TOHHENA UnNn KaHana n yrnoXeHHbIX B HEM pr60nposo,uoa npn Hann4ynm NbaoHacbIWEHHbIX TPYHTOB B
OCHOBaHUK obecnevnBaeTcs npu COOTHOLWEeHNN

Hr =Hwu (27)

rae HT - rny6MHa OTTanBaHWUA rPyHTa B JIETHEE BPEMA B OCHOBaHUU TOHHENA UKW KaHarna, paBHad ToNwWWHe Crnod 3aMeHEeHHOro rpyHTa mnm
npegBapuTenbHO OTTAdAHHOIO U YNJIOTHEHHOIO, M;

HM - rny6|/1Ha npoMep3aHna rpyHTa OCHOBaHUA TOHHENA UMK KaHana B 3uMHee BpeM4A, M.

12.25. Pacyer rnybuHbl OTTanBaHusl U MPOMEpP3aHns rpyHTa HafNeXuT NPOU3BOAUTL MO CPEAHUM TeMnepaTypam Bo3dyxa 3a NETHUA U 3VMMHUIA
nepuogsbl.

12.26. [MybyHy oTTamBaHMsA rpyHTa B OCHOBaHMW BEHTUNMPYEMOrO TOHHENS WKW KaHana cregyet onpenensTs no dopmyrne

= [5_ H&Tﬁljb (28)

rae x - koadpdmumMeHT, onpeaensemsin no rpadumky puc. 38 B 3aBucMMOCTM OT napamerpa J:

T A&

Atr.

»

g-b* (29)

3
R = O’OSJF;TK’
x (30)

rae dy - TOMNWMHA CTEHKM TOHHENS Ny KaHana, M;

Ix - KO3hhMLIMEHT TENNONPOBOAHOCTM CTEHKWN TOHHENs unu kaHana, Br/(m x°C);

b - lWMpWHa TOHHENs UNK KaHana, M;

tn - cpedHeneTHasA TemnepaTypa HapyxHoro Bosayxa, °C;

tn - NPOACIXUTENBHOCTL Nepuoaa rofa ¢ NOMOXMTENbHOWM CpeHe-CyTOYHOW TemnepaTypoi, M.

12.27. Pacxop Bo3gyxa Ha BEHTUNMMPOBaHWE B pacyeTe Ha 1 M TOHHeNs unu kaHana B neTHui nepmoad  Gp, Kr/y, cnegyet onpeaensitb no hopmyn
e

2gUH

(IEINLIEY FEINEES gt

Q= 2
0301,

(31)
rae Cg - TENNOeMKOCTb Bo3ayxa, KIk/kr x°C);

tnp - TEemMneparypa TennoHocuTens B npsiMoit Tpybe TennonposoAa, °C;

top - TeMnepaTypa TennoHocuTens B obpaTHon Tpybe Tennonposoaa, °C;

U - BHYTpEeHHWii NepUMeTp TOHHENS UK kaHana.

KoacbdmuneHT Tennonepenaun K onpeaensiercsi no hopmynam: ans npsiMon Tpyobl

K= 1 ro+ 4 1 :

+
2rd, T ima (r +4,)

(32)

ans obpaTtHown Tpyobl

OF u

| " +4 1

Y

+
2wd Pos e (7 +5,) (33)
TAe mp V o6 - HapyXHble pagnycbl npamMoii u obpaTtHoii Tpyb Tennonposoga, M;

ay - K0aMLIMEHT TENMOOTAAYM OT NOBEPXHOCTY TENMOM3ONALMK TPYE TENMONPOBOAA K BO3AyXy B TOHHENE Wrk kaHane, Br/(m  2x°C).

Ecnu B TOHHENe unu kaHane Kpome TeNnonpoBoa ykiaabisaTcsa apyrve Tpybonposoas! (BO4ONPOBOA, KaHanM3auus 1 np.), TO pacxod Bo3ayxa
Ha BEHTUNMPOBaHWE onpeaenseTcs TOMNbKO UCXOASA M3 TeNnonoTepb TENMonpoBoaa.

12.28. CpefHsia TemnepaTypa Bo3ayxa B TOHHENe MW kaHane 3a Nepuoj roga ¢ oTpuuaTerbHON TemnepaTypoi Bo3gyxa onpeaensiercs no
dopmyne

_ Wy
K fafnTz

]

(34)



rae J - onpegensietca no gopmyne (29);
t3 - NpodOMKMTENBLHOCTL Nepuoaa roga ¢ oTpuLaTenbHOW cpegHe-MecsivyHON TemnepaTypo Bo3dyxa (3MMHUIA nepuoa), u.

12.29. Pacxog Bo3ayxa Ha BEHTMNMPOBaHUE B pacyeTe Ha 1 M B TOHHere unu kaHarne B 3uMHui nepuog — Gg, Kr/y, criegyet onpegensTb no
dopmyne

1 Bl -1 2 qUH
G = |t -1, 0K+t K~ G~ 55) | 2qUH,
oo -ty = = K, 3 1
E ir 3 , (35)
rae t3 - cpeaHe3MMHASA TemnepaTypa HapyHoro Bo3ayxa, °C;
£ =h—“+§‘ + 0,05,
A A (36)
hQ - paccTosiHue OT NOBEPXHOCTU 3eMINM 40 BEpXa kaHana, M.
12.30. TonwmHy Tennounsonsuum Tpyb B TOHHENE UNu kaHane dy HaanexvT onpenensTb NpeaBapuTeNbHO NO BENUYMHE OMYCTUMBbIX
cpeaHeroaoBbIX TENSONoTepb Nno dopmyrne
2zl tp
g, =r|e T 1]
(37)
rae tr - TemnepaTypa TennoHocuTens B Tpybe, °C;
Qcp - AONyCTUMas cpeHerofosas BenvumnHa TensonoTeps, Br/m.
12.31. MNepenag Temnepatypbl TennoHocutens Dt B caMblii XONoaHbIN MecsL, criedyeT paccumTbiBaTb Mo hopmyrne
Dt =(tr - ta.x ) (1- &), (38)

12.32. Ecnu nepenag TemnepaTtypbl TENNIOHOCUTENSI B TPYOax B CamMblil XONOAHbIN MecsiL, OKaxeTcsi 6onbLue 4oNYCTMMOro, TO OKOHYaTenbHas
TOnwwMHa Tennousonsauuy onpegensercsa no dopmyne

du=r(e-1), (39)

2]

C’G]n[l— A ]
me j1 = =t

12.33. TennoBon pac4eT BBOOOB B 30aHUA, NPUHATLIX K NPOKNagKke B TOHHENEe Unn KaHane, Nnponu3BoanUTCA Tak XKe, KakK U Ana MarnctpanbHbIX
TOHHenen unu KaHaros.

12.34. Pa3mepbl 30Hbl OTTaMBaHUS FPYHTOB BOKPYr TOHHENEW Un KaHanoB onpeaensitoTcs Ans noroxnTensHON cpeaHer roqosBon Temnepartypbl
BO3dyXa B KaHane.

12.35. MNpepenbHas rnybuHa oTTaMBaHUsi IPYHTOB NOA TOHHENSIMU UM KaHanamu onpegensiercsi no opmyne

hn =0 1 mi1)r. (40)
ﬂpep,BaleTeano BblYMCSETCA 3HaYeHne b:
_ Ao
At (41)
B pacyeTax npuHMMaeTCa 3KBMBaJieHTHOE 3Ha4YeHne pagnyca TOHHenNa Unu KaHana, Bblducndaemoe no cbopmyne
o
==
2 (42)

rae U- BHyTpeHHVIVI NnepuMeTp TOHHENA UInn KaHana, 3Ha4eHue m BblHUCIIAETCA No d)opmyne

a2 (43)

Mo 3HayeHnsm b 1 m no Homorpamme (puc. 39) HaxoanTCs 3HaYeHne KoadpduuneHTa Xpn.



Puc. 39. Homorpamma ans onpegeneHuns koadduumneHTa Xp
12.36. [MybyHa oTTanBaHus rpyHTa nof TOHHENeM Uy KaHanom 3a Bpemsl t criegyet onpegenaTb no dopmyrne ang 3HaveHun b £ 0,1
h¢=(xg I ml1)r. (44)
KoadhdmumeHT xg Haxoantcs no Homorpammam puc. 40 No 3HaveHusam b, m v napameTpy J, BbldMcnsiemomy no dopmyne
7o V/Jlrﬁ?.'-
dqb* (45)

My6uHa oTTanBaHWs Ansi NPOMEXYTOUHbIX 3HAa4YeHUA b 1 m onpeaensieTcs No MHTEPnonALuN.

IMpu 3HayeHnax b > 0,1 pacyer nponssoautcs no dopmyne (40).

Puc. 40. Homorpamma ans onpegeneHuns koadduumneHta xg
12.37. MNpepenbHoe oTTavMBaHve rpyHTa I B rOpM3oHTanLHOM HanpasneHun (oT ocu Tpybonposoga) npu b > 0,1 HagnexuT onpeaensaTtb no
dopmyne
/|-| = 0,5 xnr, (46)
m=2
rAe Xp - KoaddULIMEHT, onpedensemblin No Homorpamme puc. 39 no sHaveHmam b no dopmyne (41) npu r

12.38. OTTanBaHue rpyHTa B ropu3oHTanbLHOM HanpasneHun It npu b £ 0,1 3a Bpems t cnegyet onpenensaTs No dopmyrne

k=0,5jor, (47)

h
r:

m
rae jo - koadhdULMEHT, onpeaensemMblii N0 Homorpamme puc. 41 no 3HavyeHusim b no copmyne (41) npu n J dopmyna (45).
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Puc. 41. Homorpamma ans onpeaenexuns kosduumneHTa jo

[nsa sHayenun b > 0,1 pacyet npom3sognTcsa no gopmyne (46).

12.39. Mpu 3agaHHol rMyGUHE OTTanBaHWs FPYHTa NOA CepedMHON TOHHENs WU kaHana Hsz cpedHerofoByto AOMYCTUMYIO TEMMepaTypy Bo3ayxa
B TOHHere Unu kaHane tnon

B 3aBMCMMOCTHU OT 3HA4YeHUA

gt
At (48)
HaOnexuT onpeaenaTb No gopmynam:
npu b £0,1
_ Adgr]
dom T H
AT (49)
npu b >0,1
Loom = %-
. (50)

MpeaBapuTensHO criedyer 3adaBaTbCsi MPUONMKEHHBIM 3HA4YEHNEM CPeAHEerof0BOoM AOMYCTMMON TeMnepaTypbl BO3AyXa B TOHHENe Unv kaHane
tnon v onpepenaTs 3HadyeHre b no opmyne (48), nocne Yero onpenensTe 3HadeHue mno gopmyre (43) v 3HauyeHne XQ, paBHoe:

&= 2, +m+1.

& (51)

npu b £ 0,1 no 3HayeHusam x0, b n m no Homorpamme puc. 40 HaxoauTcs 3Hadenue J. Mo copmyne (49) Bolumcnaetcsa sHaveHne  inon. B cnyvae
pacxoXaeHus npeasapuTenbHO 384aHHOTO 3HaYeHUs tnon W BbluMCHeHHOTo No cdhopmyrie (49) Gonee Yem Ha 5 ° pacyeT nosTopseTca.

Mpun b > 0,1 N0 3HAYEHUSAM XQ = X ¥ M NO HOMorpamme puc. 39 HaxoauTCs 3HadeHne b. MNpu pacxoxaeHny npeasapuTenbHO 3a4aHHOro
3HaYeHUs tnop W BblMCTIEHHOTO no dopmyrie (50) Bonee yem Ha 2° pacyeT NoBTOpsETCA.

12.40. MNpu 3agaHHOM BeNMUMHE OTTaMBaHWS FPYHTa OT OCW TOHHENS UNW KaHara B ropu3oHTanbHOM HanpaeneHun Lz onpeneneHve AonycTumoit
CpeAHeroaoBoi TeMnepaTypbl BO3AyXa B kaHane tnon creayeT NponssoauThL CMOcoB6OM, aHaNorMuYHbLIM U3MoXeHHoMY B M. 12.39.

Mo 3ajlaHHOMY OTTanBaHUIO rPyHTa B CTOPOHY OT TOHHENA U1 KaHana L3 HaxogunTca 3Ha‘~|eHMej no cpopmyne

o (52)
nocrie Yero 3afaeTcs NpubNMKeHHoe sHadeHne tnon ¥ No opmyne (48) BoiMMCNAETCA 3HaYeHVe b.
npu b £ 0,1 no 3HayeHusM j, b u m no Homorpamme puc. 41 HaxoanTcs 3HadeHne J v no gopmyre (49) BolMUCTAETCA 3HaYeHNe non.

Mpu pacxoxaeHNM NpeaBapuUTENbHO 3a[JaHHOTO 3HaYeHNa  tnon (MPeaBapuUTenbHO 3aAaHHOTO U NONYYEeHHOTo pacyeToM) Gonee YeM Ha 5 ° pacueT
NOBTOPSIETCS MPU NOSyYEHHOM PaCYeTOM 3HaYEHUN tjop.

g =L

Mpu b > 0,1 BbIMMCHAETCA . (53) 1 N0 3HaYeHnIo X U M No HoMorpamme puc. 39 HaxoauTcs 3HadeHne b, no koTopomy no cdopmyne (50)
onpeaenseTcs 3HayeHve tnon.

MNoAseMHble BoAoNpoBoOAbI



12.41. Temnepatypy BoAbl B KOHLE fx U B Hayane ty pacyeTHoOro yvactka TpybonpoBoga (CeTu unm BogoBoAaa), ECrn He YYUTLIBAETCA Harpes 3a
CYET TPeHUs BoAbl O CTEHKM TpyGonposoaa, creayet onpeaenstb no popmMynam:

A
t, —_“gr+ zH —_uf_‘ o W,
A r (54)
A A
b= [:N ——“‘fJ]e“;
A A (55)
s (56)
rae v - KoapMLMEHT, 3aBUCALLMIA OT CTEMNeHU 3anonHeHns Tpybonposoaa (Ana HanopHbix Tpybonpoeogos v = |); ANs cCamOTeYHbIX
TpybonposoaoB, paboTaloLwymx HEMOMHBIM CEeYeHneM, onpeaensercsa no tabn. 2;
K - xoadbdpmumeHT Tennonepepaun, Br/(m x°C), onpegensemMsbivi no goopmynam:
ans Tpy6onpoeoos 6e3 Tennonsonauum
vy
Ry (57)
R
rae R - onpepensieTcsa no rpadmky puc. 42 B 3aBUCMMOCTW OT OTHOLLEHUSA ¢’
ans Tpy6onpoBoAoB ¢ Tennounsonsaunen
1
K= T
R +=F
& (58)
rae Ry - TepMuyeckoe ConpoTuBNeHne Tennomsonsuum Tpybonposoga, m x°C/BT.
Tabnuua 2
Temnepatypa 3HaueHune koahduLMeEHTA V B 3aBUCUMOCTH OT MaTepuana 1 CTENEHN 3anofHeHnsl KaHanmnsauoHHON Tpyobl, %
cTanb, YyryH OeTOH, xene3obeToH
tr°C 10 30 100 10 30 100
0 0,8 0,95 1 0,7 0,8 1
-2 0,75 0,85 1 0,65 0,75 1
-4 0,7 0,8 1 0,6 0,7 1
-6 0,66 0,77 1 0,55 0,66 1

Puc. 42. Homorpamma ans onpeaeneHunst BCnomoratefisHOW BENuYmMHbl  RQ

12.42. Mpu nogorpeBe TpybonpoBoaa anekTpuyeckum kabenem, ynoxxeHHbIM BOonb TpybonpoBoaa, He peKoMeHAyeTCs MONHOCTbIo cpabaTbiBaThb
Tanyt 30HY rpyHTa, OKpyXatoLlero TpybonpoBoa, Aaxe BO BpeMst aBapuii. 3a MUHUMAarbHYO TOMNWWHY CNosi TPyHTa cBepXy Tpybbl NpuHUMaeTcs

CrnoWn, paBHbIV NO BenuunHe paguycy Tpybonposoaa (puc. 43).

=1
o

Puc. 43. Cxema ansa pac4yeTa Tanuka BOKpyr Tpybonposoaa

1 - NOBEPXHOCTb IPYHTa; 2 - TpybonpoBog; 3 - Hynesas u3oTepma; 4 - Tanuk



12.43. Temnepatypy Boabl B Tpybonposoae, °C, Heobxoaumyto ans 06pa3oBaHus Hag BepxHen o6pa3sytoLue TpyObl Tanuka TOMWWHON Iy,
HaanexuT onpeaensite no copmyne

4, (59)
rae dy - HapyXHbIA guametp TpyGonposoaa, M.

12.44. YpaBHeHWe HyneBoi N30TepMbl BOKPYr HEM30NIMPOBaHHOMO TPyGoNpoBoAa BhIpaXaeTcsl 3aBUCMMOCTbIO

@ L +(p+nt
= ::f;,armvxu(y—h)f’ (60)

rae Q - TennoBble NoTepy TpyGonpoBoaa Npy NoA3eMHol npoknaake, Br/wv;

Ir - NpuBeAeHHbIN koachhMLMEHT TENNONPOBOAHOCTU rpyHTa, Br/(M %°C);
3 Ch-y)A, +_y1ﬂu
' f (61)
rae yq - paccTosiHne OT NOBEPXHOCTU 3eMIU A0 Bepxa Tanuka, M, puc. 43;
X, ¥ - KOOpOMHATbI MyNeBoW N30TEPMbI.

Mpn x=0,y1 =h-dy

Tl d '
12.45. Tennosble noTepu Tpybonposoga, and x =0, y1 = h - dy pasHsbl, Br/m,

-t 2ad
Q2= h-da,

i}
4. (63)

12.46. TennonponsBoANTENBLHOCTbL CUCTEMbI MOMYTHOrO anekTponogorpesa Tk, BT, HagnexuvT onpegenaTe UCXoAs M3 pacyeTHOro geduumTa
Tenna ¢ y4eToM Henpou3BoaMTeNbHbIX 3aTpaT, a NPy ABMKEHUN BOAbI TAKKE C YHETOM YBENUYEHUS TENNOCoAep)aHnsa Boabl:

Trk = QK1K2 (64)
roe K1 - KO3ULMEHT, YUMTLIBAIOLLMIA HEMPOU3BOAUTENbHBIE 3aTpaThl TEMMa, BblAenNsaeMoro rpetoLmm kabenew;

K2 - k0adhULIMEHT, YYUTLIBAKOLLMIA OTKNOHEHNE dPaKTUYECKMX TEMNIOBbIX NOTEPb OT PACHETHbIX 3@ CYET UBMEHEHUS MEeP3NOTHO-TPYHTOBbIX
yCrnoBuiA No Tpacce, OTMETOK 3anoxeHnst Tpybonpoeoaa, HepaBHOMEPHOCTUN YNNOTHEHNS TPYHTa Npu 06paTHOW 3achbInke.

[na HeckanbHbIX FPYHTOB crnegyet npuHumatb: K =1,2; Ko =1,1.

12.47. HeoGxoaovmyo MUHMManbHY0 TeMnepaTtypy rpetoLlero kabens cnegyet onpeaensitb no gopmMyne

t o=t t——Ix

»

r.x r TE? o
L (65)
rae dg - AMameTp anekTpuyeckoro Kkabensi, m;
a - koadbdmuMeHT Tennonepenaym kabens B okpyxatoLlyto cpeay, Br/(m 2><°C).
12.48. lMpy 3agaHHOM Hanps>KeHUM cuny Toka J Hagnexut onpeaensTb No gopmyne
TJ’ KLK
J=lrex
¥ (66)

rae v - HanpsaxeHue, nogasaemMoe Ha FpeK)LLlVIVI kabenb, B;

Lk - AnvHa kabens, M.
12.49. Tpebyemoe conpoTueneHue rpetoLuero kabens Ry x, Om/km, crnegyet onpenenstb no dopmyne
R - . 1+Tm1000 ,
B, 20 (67)
rae bs - TeMnepaTypHbIn KOAMULNEHT ANEKTPUHECKOTO CONPOTUBEHNUS rpetoLLero kabens

12.50. Pacuetom crenyet onpeaensTb rmybuHy oTTaMBaHUs rpyHTa Noj BOAOBOAAMW U pa3BoAsLLUMMUM ceTsiMu no copmynam (40), (41), (44),



(45) n oTTamMBaHue rpyHTa B ropu3oHTanbHOM HanpaeneHun oT ocu Tpybonposoaa no cdopmynam (46), (47).

12.51. KaHan13aunoHHble KONNeKTopbl N KaHann3aunoHHbIE BbIMYCKM U3 30aHun paccyMTbIBalOTCA TakK Xe, Kak BOAOBOAbl, pa3BoadLume cetn n
BBO/bl CUCTEMbI BOAOCHAGXKEHMS.

TMPUJIOXXEHUE 1

OCHOBHbIE OBO3HAYEHUA U ONPEOENEHUA, NPUHATDIE
B TENNOTEXHUYECKUX PACHETAX

r - BHYTPEHHWUIA paanyc Tpy6bl, M;

Iy - HapY>XHbIA paanyc Tpy6bl, M;

h - rnybrHa 3anoxeHusi Tpy6bl (OT NOBEPXHOCTM IpyHTa [0 ee ocu), M;
| - pnvHa pacyeTHoOro yyacTka Tpybonposoaa, M;

Hr - rmybyHa oTTanBaHus rpyHTa, M;
Hy - rnybrHa npomep3aHus rpyHTa, M;
Hc - TONWMHA CHEXHOro NOKPOBa, M;
y - paguyc Tpybbl ¢ usonauuei, m;

dy - TONWMHa TeNnom3onauum, m;

S - TONWMHa Crnos rpyHTa, TEPMUYECKOE CONPOTUBIEHWE KOTOPOIrO PaBHO TEPMUYECKOMY COMPOTUBIEHMIO U30MALMM, CHEra U T.M.; NPU HaNU4nmn
O[HOBPEMEHHO CHEera 1 TENoM3oNsAL MU TOMNWMHA Crosi rpyHTa S onpeaenserca no opmMyrne

)
§=4 A, % ,
A A (68)

It - K03hMLMEHT TENNONPOBOAHOCTU FPYHTA B Tanom coctosiHuu, Br/(m x°C), onpegensiembiii no Tabn. 4;

v - K03hPMLMEHT TENNONPOBOAHOCTM FPyHTa B Mep3rioM cocTosiHun, Br/(m x°C), onpeaensiembliii no taon. 4;
Ic - k03thbdbmLMeHT TennonpoBoAHOCTM cHera, Br/(mx°C), onpeaensemsiii no tabn. 3;

Iy - KO3PPULMEHT TENNONPOBOAHOCTM Tennousonsuum, Br/(m x°C);

Rp - BCnomoraTenbHas BenuuuHa Ansi BbIYUCNEHNS TEPMUYECKOrO CONPOTUBNEHUST TPYObI, YIOXEHHOW B rPYHT, onpeaensemasi no Homorpamme
puc. 42;

Ry - TepMnyeckoe conpoTyBIEHNE KonbLeBoW Tennonsonsaummn Tpybonposoga, m x°C/Br;
V - CKOPOCTb ABMXEHUSI BO3ayXa, M/C;
Vg - CKOpPOCTb ABUXEHUS BOAbI, M/C;

Ct - KO3PULIMEHT TEMMOEMKOCTM Taroro rpyHTa, Kbk/(m 3><"C), onpegensiemblii no Tabn. 4;

Cy - kK03hPULIMEHT TEMMOEMKOCTI MEP3IIOro rpyHTa, |<£I,>|</(M3><°C), onpegensieMbi no Taon. 4;
t - Temnepatypa xugkocty, °C;

ty - TeMnepaTypa X1MOKOCTU B Ha4arne pacyeTHOro y4actka Tpybonposoga, °C;

fx - TeMnepaTypa X1AKOCTU B KOHLLe pacyeTHOro y4acTka Tpybonposoaa, °C;

tg - TemnepaTtypa Bo3gyxa, °C;

tr - pacyeTHasi TemnepaTtypa rpyHTa Ha rnybuHe 3anoxeHus Tpybonposoaa, °C;

to - cpepHerogoBas TemnepaTtypa rpyHTa, °C;

q - TennoTa 3amep3aHusi BOAbl U TasiHUSA Nbaa B 1 M 3 rpyHTa, KDK/M paBHas:
W, — W,
g=aw,—w ¥, = Gh—,
W, +1 (69)
Tabnuua 3
3HayeHue koadcuumneHTa Ig
HaceneHHble NyHKTbI I
CkoBopoaumo 0,20
Wrapka 0,26
BopkyTa 0,29
AxyTck 0,15
AHagbipb 0,32

Tuken 0,32



KoachduumneHT TennonpoBogHoCTH rpyHTa, Br/(m x°C)

O6beMHbI BeC  CymmapHasi BNakHOCTb rpyHTa,
90, /M3 nomv eq. wWe

1 2

0,05
0,10
0,05
0,10
0,15
0,20
0,25
0,05
0,10
0,15
0,20
0,25
0,30
0,35
0,40
0,60
0,10
0,15
0,20
0,25
0, 30
0,35
0,40
0,60
0,15
0,20
0,25
0,30
0,35

[ Y S Y S A G G G G G G U G G G G G QU G Gy
[eNeNeoNe oo NeNe NooNe Mo Ne)Ne)Ne)Ne)NerNerNe) NepIF SE SR N SN SN O V]

pNODN
o oo

Q - Tennosble notepw, Br/m;

Meckn

Ir
3
0,46
0,72
0,66
1,01
1,16

1,64

1,51
1,80
1,91
2,03

2,04
2,32
2,62

Im
4
0,60
0,92
0,80
1,25
1,45

2,24

1,86
2,20
2,44
2,59
2,69

2,55
2,81
3,16

Cynecwu

It
5

0,44
0,60
0,82

0,97
1,07

Im
6

0,52

0,80
1,02
1,22
1,35

1,28
1,50
1,67
1,80
1,91
2,00

1,52
1,76
1,97
2,11
2,24
2,32

1,74
2,03
2,24
2,44

CyFJ'IVIHKI/I - MWHbI

It
7

0,51

r - yoenbHas TennoTa nnaeneHus nbaa unv saamepsaHuns Bofpl, KIk/kr (336 kk/kr);

dc - 06bEeMHbIN BEC CKeneTa Mep3roro rpyHTa, Krc/m 3;

g0 - 0GbEMHbIil BEC MEP3NOTO IPYHTa, KIC/M S;

We - CyMMapHasa BecoBas BMa>KHOCTb rpyHTa B A0NAX eAUHULLbI;

WH - BECOBOE cofiep)KaHue Hesamepalueil Boabl B AOMNSX eAVHULbI;

onpenensieTcs no gopmyne

Wy = KH Wp,

Im

A A
ARy~ OP

NoODR!' Nounuobhwo !

~NO w

2,16

Tabnmua 4

O6beMmHas TENNOEMKOCTb, I(ﬂ)K/(M3X°0)

Cr
9
1197

Cm
10
1092

(70)

Ky - k03dhdULMeHT, NpUHUMaeMsbIi No Tabn. 5 B 3aBUCMMOCTU OT  BMAA FPyHTA, Yncna NacTuYHOCTU  Wh M TeMnepaTypbl MEP3Noro rpyHTa;

Wp - BNAaXXHOCTb Ha rpaHuue packatbiBaHUA, 00NN €eOUHULbL:

C - yoenbHasi TENNOeMKOCTb TennoHocuTens, kbx/(kr x°C);

G - BECOBOW pacxof TennoHocuTens, Kr/y;

V - KO3OULIMEHT, 3aBUCSLLMIA OT CTEMEHW 3anonHeHns TpybonpoBoaa;

t - Bpems, u.

B pacyetax Heobxoaumo npmnBecTn B COOTBETCTBME eANHNL bl USBMEePEHNA BCEX BENMMYMNH, BXOOALLNX B (*)OpMyJ'IbI, Onsa Yyero eanHnL bl UsSMepeHua

06bEMHOI TennoemkocTit Cr, Cy, YAENbHOM TENMOeMKoCTH  C, yaernbHOI TENNOThI MNABMEHUs Nba f, TENIOTbI TasHWs Nbaa B 1 MS rpyHTa g

OOIMKHbI ObITh NepeBeeHbl COOTBETCTBEHHO B BTXH/(M3X°C), Bt xu/(krx°C), Br xu/kr, Bqu/M3, YTO JOCTUraeTcs aenexHvem nx Ha 3,6.

MpyHT Yncrno nnacTuyHoCcTn
Meckn wh£1
Cynecun 1<whf 2
2<wh£7
CyrnuHkm 7<wy £ 13
13<wyh£17

MuHbl wh £ 17

3HauveHue Ky

MuHyc 0,3

0
0

0,6
0,7

1
1

Temnepatypa rpyHTOB, °C

MuHyc 0,5
0
0

0,5
0,65
0,75
0,95

MUHyC 1

0
0

0,4
0,6

0,65
0,9

Tabnuua 5

MUHYC 2

0,35
0,50

0,55
0,65



TMPUJIOXXEHUE 2
NPUMEPbI TENNOTEXHUYECKUX PACHETOB

Mpumep 1. Onpenenutb cpeaHErofoBy0 TEMMNEPATYPY rPYHTa, FMyOUHY CE30HHOrO OTTamBaHUa Hy U pacyeTHyo Temnepartypy rpyHTa i B
pavioHe Vrapkv onst ydactka 3a npegenamu 3actpovikv. [mybuHa 3anoxeHus Tpybonposoga h = 1,5 M. [PyHT - CyrmMHOK CYMMapHOI BNaXHOCTbIO
we = 0,3, npenenom packatbiBaHust wp = 0,15, YnCrom NacTUYHOCTU Wy = 8, ¢ 06bemMHbIM Becom g = 1600 kre/mS. CpepHeropoBas
TemnepaTypa rpyHTa muHyc 2° C.

CornacHo AaHHbIM rnassl CHUIM No cTpoMTenbHOM KNMMMaTomnorMn M reodnsrike OCHOBHbIE KMMMaTUYeCK/e NokasaTenu Ans AaHHOro parioHa
cnepyrome:

NPOAOIMKUTENBHOCTb 3UMHeEro nepuoaa t3 = 2408H. = 5760y;
NPOAOITKNTENBHOCTL NleTHero nepuopa tn =125 gH. = 3000 y;

CyMMa oTpulaTenbHbIX rpagyco-4acoB TeMnepaTypbl BO3ayxa

W3 =1(28,6x720 + 25,6x720 + 20,0x720 + 11,7x720 + 2,6x720 + 6,7%x720 + 6,7x720 + 21,2x720 + +27,2x720) =1 103390° C/y;

CyMMa NoJNioXUTenbHbIX rpafyco-4acoB TeMnepaTypbl BO3Oyxa

Wp = (7,7x720+14,8x720+11,6x720+4,7x720) = 27940° C/vy;

cpefHe3MMHsSIA TemMnepaTtypa Bo3ayxa

0 103390
== o 8
T, 5760
cpeaHeneTHAs TemnepaTypa Bo3ayxa
[ oS 20 oo
T, 3000

CcpeaHe3MMHAS ToMWMHa CHexHoro nokposa Hg = 0,45 M (N0 A@aHHBIM MECTHOW METEOCTaHLUK).
3HauyeHns Tennodmranyecknx xapakTepucTuk rpyHTa onpegenstotca no taon. 4. Mpu  wg = 0,3 n go = 1600 Krc/mS nony4aem:
I+ =1,16 Br/(mx°C); Iy, = 1,51 Br/(Mx°C);
Cr = 2562 KIK/(M3x°C); Cy = 1806 K/(M 3x°C).
KoacbdmumeHT TennonposogHocTu cHera I = 0,26 Br/(mx°C) (no Taén. 3).

anIBO,D,VIM €ONHUL bl U3BMEPEHNA BENNYNH CT: CM B COOTBETCTBUU C eAnHNLaMN U3MEPEHNA OPYTINX BENMUYNH, BXOOALLMX B (bOpMyﬂbIZ

o 222 4
38 BTXl-I/(M3x°C)
1806
€, =——=502
36 Brxu/(M3x°C)

3agaBasicb 3Ha4YeHMEM CpeaHerofoBor TemMnepaTtypbl rpyHTa B JaHHOM parioHe g = - 2° C, no dopmyne (70) onpepensieTca pac4eTHoe
KONMMYECTBO He3amep3Llel Boabl B rpyHTe Wy = 0,50%0,15 = 0,075. BenvumHa yaenbHOM TENNOTbI TasgHUSA NbAa B IPYHTE g BbIYUCISIETCS MO

dopmyne (69):

g = 93'1600M = 25754
0,30+1

Bt xu/m*.
Mo dpopmynam (68) n (12) onpepensATCs 3Ha4eHUs NnapamMeTpPoB j U m:

1,51

5=045-"— =261

1 M;

502
- 26122 475
¢ 151 ;
507
-15. 22 7.3
# A TE _

PacyeTHas TemnepaTtypa rpyHTa tr onpegensercs no gopmyne (11).

HaxopaTcs koadbdmumneHTbl A = 1,9><10‘4 (no Homorpamme puc. 33 npu t3 =5760) n B = 0,28 (no Homorpamme puc. 34 npu j=47,5u m=27,3).
Mopcraenas aTu 3HayeHnst koaddpuuneHToB A n B B opmyny (11), nonyyaem

Tr=-2- 103390x1,9x1074 x0,28= - 7,5° C.

mybuHa ce30HHOro OTTamMBaHWsA rPyHTa paccunTbiBaeTcs no dopmyne (14). MNpeasapuTensHO no dopmMynam (15), (16) BblMMCRSOTCA 3HAaYeHUs!



11, 11, g1 v 3Ha4YeHne Komnnekca R.JAC,
t1=1,4%x9,3+24=3,7°C;

t1 =1,15x3000 + 360 = 3800 u;

q1 = 25754 + 0,5x712x9,3 = 29065 Br xu/m3;

0,45
B Ao == 151502 =476
TANTETE o og

Mo 3HayeHuo RyA,C, =418 no rpadwmky (cm. puc. 35) onpepensietcsa koadpdmumeHT h = 0,47 n koadpdmumeHT Kg = 0,75 (mpu  tg =- 2,0° C). lNo

3HaveHuam Kp = 0,75 u t3 = 8 mec no Homorpamme (cMm. puc. 35) HaxoauTcs koadhduumneHT Ky = 5,6.

Mo dopmyne (17) BblumcnseTcs BenuunHa Q.

g = —3(—18).8. 0,47 -5,5./1,51 502 = 8530
u & Bt xu/m.
Wckomas rnmybuHa ce30HHOro NnpoTamnBaHusi rpyHTa  Hy Belumncnsiercs no gopmyne (14)
2
b = 211637 3800+ 8330 | _ B330 - 081
T 29065 29065 29065 M.

Mpumep 2. Onpegenutb TeMNepaTypy BoAbl B HAYarne HanopHoro BOAOBOAA, ecnv obpasoBaHue neasHom Kopku B Tpybe He Jonyckaercs.
Paguyc ctanbHon Tpy6bl Bogosoda r = 0,25 m. [invHa Bogosoaa / = 20000 M. Pacxoa Boabl G =1000000 kr/4. Tennousonsiyus Tpybbl -
CTEKNAHHbBIN BOWMOK ToNwmHow dy = 0,1 m; koadpdmumneHT ero TennonposogHocth iy = 0,03 Br/(Mx°C). MyuHuManbHasa cpegHecyTouHas

TemnepaTypa Bo3ayxa fg = - 50° C. CkopocTb BeTpa v =0,6 m/c. CkopocTb BoAbl Npy 3aaaHHOM pacxogde Vg = 1,5 m/c. Mo chopmyne (22)
onpeaensiem 3HaveHve

g
@ =1415 ————=
: (2-0.25)™ Br/(mx°C).

Mo cdhopmyne (20) BbluUCHAETCSA 3HAYEHME

1

£ = =0,00028
BO2.314.2227.0,25 Mx°C/Br

Mo dpopmyrnie (23) onpepensercs 3HavyeHne

0608

& ——————7 = 26,0
2 200,25+0,1 BT/(M2x°C)
3HauveHue Ry Bbluncnsietcs no copmyne (21):

2 - 1 . 1, 025¢00 o
= 2.314(025+0)260 2:314:003 0,25 Mx°C/BT.

Mo cdpopmyne (19) onpenensieTcst BeNnyMHa koaduLmeHTa:

20000

- = 0,011
1,16-1000000(0,00028+1,80)

&,

L]

TemnepaTtypa BoAbl B Hayarne BOAOBOAA AOJMKHA ObITb He MeHee paccuuTaHHou, no dopmyne (18):

¢ o= 1] e L0028 ) oo (=507 = 0,5
= 1,80 o

Mpumep 3. Onpegenutb pacxof Bo3ayxa, HEOOXOAUMBIN AN BEHTUNMPOBAHWSA KaHana Npy COXpaHeHUN rPYHTOB OCHOBaHUSI B MEP3TNOM
COCTOSIHUN.

B >xene306eTOHHOM kaHare ¢ BHYTPeHHUM cedeHneM 1 "1 M npornoxeHbl npsiMas u obpaTHas Tpybbl Tennonposoaa pagvycamm 'mp =ro6=0,15
M. Tpy6bl ©30nMpoBaHsI LWrakosBaTomn crioem dy.np=0,07 M 1 dyy.06=0,05 M. TonwwHa creHku kaHana 0,1 M. MMy6uHa 3anoxeHns Ao Bepxa

kaHana 0,5 M. Temnepatypa TennoHocutens tnp = 90° Cun fop = 70° C. Pacxoa TennoHocutenst G = 100000 kr/y, ero Tennoemkocts € =4,2
k[Dx/(krx°C), TennoemkocTb Bo3gyxa Cg = 11,008 k[bx/(kr x°C).

KnumaTuyeckune ycnosusi: CpeaHeneTHAs Temnepartypa Bosgyxa tn =9,5° C; cpegHe3aumHsAs TemnepaTtypa Bosgyxa f3 = -25° C; cpegHe3nMHss
BbICOTa CHEXHOro nokposa Hg = 0,3 M.

MpogomkmTensHOCTb NeTHero nepyoda tn =5 mec = 3600 4, NPOAOIMKNTENBHOCTL 3UMHero nepuofda f3 =7 mec = 5100 u.

Tennoduanyeckme CBOMCTBA IPYHTOB U MaTepuarnos:

I = 1,86 BT/(Mx°C); I = 1,39 Br/(Mx°C);



Is = 0,35 Br/(Mx°C); Iy = 0,06 Br/(Mx°C);

Ik = 0,8 Br/(Mx°C); g = 100800 kx/MS3; ay = 14 Br/(m2x°C).

MpenBapuTenbHO NpUBEAEM eAnHULLbI n3MepeHns BenninmH  C, Cg B COOTBETCTBME C eAMHWLaMWN U3MEPEHUST OPYTUX BESIMYMH, BXOOSALLMX B
dopmynbI:

4.2
C=——=116
36 Br xu/(krx°C);
C = L1008 0,28
SN Br xy/(krx°C);
4= 100300 _ 52000
Brxu/m3.
Beiuncnsiem no cdoopmynam (30) u (36) 3HaueHus:
0
R =005+ —’1 =0]18;
0,8
R, = E + 0.3 +0,05=113.
186 0,35
Onpepenum 3HaveHne napametrpa J no gopmyne (29):
_1,39-85.3600
1,2%. 28000

Mo rpadhmky puc. 38 no 3HayveHuto J = 1,2 Haxogum BenmunHy x = 1,3.
mybuHa neTHero oTTanBaHWUsi FPYHTOB Mo kaHanoMm no dopmyne (28) pasHa:

g =[13-132018} 515
T 1,2 "

Hanee onpepensitotcs BennunHbl Knp 1 Kog:
ans npsimoit Tpybsl no cdopmyne (32)

1
¥ = = 0,89,
1 In IJ,15+D,DT"+ 1

2-314-0,06 0.1% 2-314-14(0,15 4+ 0,07

ans obpatHol Tpy6bl no copmyne (33)

1
K= 1 ]nEI,15+IJ,DS+ 1 =113

2-3,14-0,06 015 2-314- 140015+ 0,05

Pacxon Bo3ayxa, Kr/4, Ana BeHTMnauumn 1 M kaHana B NeTHW nepuog no dopmyne (31) paseH:

23000 -4.1,3

z
(90— 9,530,859 + (70— 9, 50,18 - =
_ 333600 47 e

Ty =

0,3.0,28 9,5
[ns npomep3aHnsi (PYHTOB NOA KaHaroM 31MOM JOCTAaTOYHO NOAAEPXKVBaTL B kKaHane Temnepatypy, gopmyna (34):

1,2.1,22 . 28000 )
o =-51"¢C

ER 2 - 3

1,86 3100

Onpepenvm pacxod Bo3ayxa Ans BEHTUNMPOBaHWS 1 M kaHana B 3MMHWI nepuog no gopmyne (35)

(904 5,089 +(70+ 51115 A4+ 25 28000-4-1.3-2
. s, siona _
' 02851+ 25) 028(—51+25 iy

Mpumep 4. TpebyeTca onpefenuTb JONYCTUMYIO CPEAHErOAOBYIO TeMNnepaTypy Bo3ayxa B KaHarne f{non NPpY 3a4aHHOM OTTanBaHuu rpyHTa
yepes t = 25 neT B CTOPOHY OT kaHana Lz =8 m. BHyTpeHHee ceveHune kaHana 0,6°1,2 m; rmybuHa ero 3anoxeHus (Oo cepeavHbl kaHana) h=1,3

M. KoadbdmumeHTbl TennonposogHocTH rpyHTa: It = 1,16 Br/(mx°C), Iy = 1,39 Br/(mx°C); Tennota TasHus rpyHTa q =15000 BTXH/(M3X°C).

CpepHeropoBasi Temnepatypa BedHomepanoro rpyHTa g = - 0,8°C. o copmynam (42), (43) n (52) Beluncnsiem:

r, :Mlmzu,j? 'R m= - =15
i



8
=2 -4
o

3apaemcs sHaveHneM tnopn = 20° C. o doopmyne (48) Bbiurcisem

139(-0,8)
116 - 20

a 0,57.

Mo 3HayeHnsm m=2,3; j=14 n b = 0,05 no Homorpamme (cm. puc. 41) Haxogum  J =0,18%1000.
Mo cdpopmyrnie (49) Bbamncnsem

_ 40181000 15000 0,57 _

Lo 16 °C
116 25 8760

PacxoxaeHust Mexay 3afiaHHbIM 1 NONyYeHHbLIM 3HaueHneM ton MeHee 5°. Mo3TOMy OKOHYaTEmNbHO MOXHO NPUHATL  taon =16° C.

Mpumep 5. Tpebyerca onpenenuTb TeMnepaTypy BoAbl B KOHLLE HAMOPHOro CTanbHOro Bogosoda paguycom = 0,05 m, annHoii /= 3000 m n
pacxogom Boabl G = 30000 kr/y. MMybuHa 3anoxeHusi Bogosoaa h = 0,7 m. TemnepaTypa nocTynatoLlein B BOAOBOA BoAbl paBHa fy = 6° C.

3

IpyHT - cyrnnHok o6bemHbIM Becom go = 1600 kr/m*, cymmapHou BnaxHocTbio Wg = 0,2. MuHMManbHasa TemnepaTypa rpyHTa Ha rnybuHe

3anoxeHus sogosoda fr =115° C.

MpenBapuTensHo no Tabn. 4 onpeaensaTca KOIPMULNEHTI TEMNONPOBOAHOCTY FPYHTa B MEP3/10M COCTOSIHUN. OHU COOTBETCTBEHHO PaBHbI:
v = 1,30 B1/(Mx°C); It = 1,02 Br/(mx°C);

Mo dpopmynie (57) onpepensercs BennumHa koadduLMeHTa Tennonepeaayn.

Bo07

MpeasapuTensHO no rpadmky puc. 42 ang * Tn05=14 Haxogum Rg = 0,53.

10z

Toma 053 Br/(mx°C).

Mo dhopmyne (54) BbluncsETCA TeMnepaTypa Boabl B KOHLE BOAOBOAA.
MpeasapuTensHO onpeaensem no BbipaxeHuto (56) 3HaveHne

11923000
Y= 30000116

Torga no copmyne (54)

£, =@(—15)+ - 2HLI ) oo
L0z 1,02

MNpumep 6. Tpebyercs onpegenuTs TemnepaTypy BoAbl B BOAOBOAE, Heobxoaumyto Ans o6pasoBaHust BOkpyr Tpy6onposoda Tanoro cros,
TOSLLUMHA KOTOPOrO Haf BepxHeii obpasytoLlei TpyObl paBHa paauycy TpyGonpoBoaa; HEOGXoAYMYHO TENNONPON3BOANTENBHOCTb MPEOLLETO
kaGerns, yro)XeHHOro BAOSb CTallbHOTO BOAOBOAA.

Paguyc Tpybbl r = 0,1 m, gnuHa Bogosoda / = 1700 m, rmybuHa 3anoxerus h =1,2 m. Temnepatypa rpyHTta fr =- 9,5°C. KoacbcpmmeHT
TennonpoBoAHOCTU rpyHTa I = 1,9 Br/(Mx°C). KoadhdhuLumneHT, yunTbiBaoLLMiA HEMPOU3BOAUTENbHbBIE 3aTpaThl TEMMA, BbIAENSEMOro rpetoLLmm
Kabenem, u HEOOHOPOAHOCTb FPYHTOBLIX ycrosui, K = 1,25.

TemnepaTtypy Bogbl B BOAOBOAE, HEOOXoAuMYto Ans 06pa3oBaHus Hag Tpybon Tanuka TONWMHOW  ry, onpegenum no dopmyne (59):
_osp A b
e B2 g5 310

n 2-1,2-02
0,2

Tennosble NOTepy BOAOBOAA BO BpeMs aBapvm Hangem no dopmyne (63):

95.2.314.19
Q: m = 4? Bm."rM
In—————
02

Heobxogmmas Tennonpon3soanTenbHOCTL rpetoLero kabens onpegensercs no gopmyne (64): Krx =47x%1,25 = 58,8 Br/m.
Ha Bcto annHy Tpybonposoaa
58,8x1700 = 99960 Br = 99,96 «kBr.

TNPUJTIOXXEHUE 3
3HAYEHUSA 9KCNOHEHUMAIBHBLIX ®YHKLUA

X eX eX X eX eX

0,00 1,000 1,000 47 1,600 0,625




01 1,010 0,990 48 1,616 0,619
02 1,020 0,980 49 1,632 0,613
03 1,031 0,970 0,50 1,649 0,607
04 1,041 0,9,61 51 1,665 0,601
0,05 1,051 0,951 52 1,682 0,595
06 1,062 0,942 53 1,699 0,589
07 1,073 0,932 54 1,716 0,583
08 1,083 0,923 0,55 1,773 0,577
09 1,094 0,914 56 1,751 0,571
0,10 1,105 0,905, 57 1,768 0,566
11 1,116 0,896 58 1,786 0,560
12 1,128 0,887 59 1,804 0,554
13 1,139 0,878 0,60 1,822 0,549
14 1,150 0,869 61 1,840 0,543
0,15 1,162 0,861 62 1,859 0,538
16 1,174 0,852 63 1,878 0,533
17 1,185 0,844 64 1,897 0,527
18 1,197 0,835 0,65 1,916 0,522
19 1,209 0,827 66 1,935 0,517
0,20 1,221 0,819 67 1,954 0,512
21 1,234 0,811 68 1,974 0,507
22 1,246 0,803 69 1,994 0,502
23 1,259 0,795 0,70 2,014 0,497
24 1,271 0,787 71 2,034 0,492
0,25 1,284 0,779 72 2,054 0,487
26 1,297 0,771 73 2,075 0,482
27 1,310 0,763 74 2,096 0,477
28 1,321 0,756 0,75 2,117 0,472
29 1,336 0,748 76 2,138 0,468
0,30 1,350 0,741 77 2,160 0,463
31 1,363 0,733 78 2,182 0,458
32 1,377 0,726 79 2,203 0,454
33 1,391 0,719 0,80 2,226 0,449
34 1,405 0,712 81 2,248 0,44,5
0,35 1,419 0,705 82 2,271 0,440
36 1,433 0,698 83 2,293 0,436
37 1,448 0,691 84 2,316 0,432
38 1,462 0,684 0,85 2,340 0,427
39 1,477 0,677 86 2,363 0,423
0,40 1,492 0,670 87 2,387 0,419
41 1,507 0,664 88 2,411 0,415
42 1,522 0,657 89 2,435 0,411
43 1,537 0,651 0,90 2,460 0,407
44 1,553 0,644 91 2,484 0,403
0,45 1,568 0,638 92 2,509 0,399
46 1,584 0,631 93 2,535 0,395
94 2,560 0,391 44 4,221 0,237
0,95 2,586 0,387 1,45 4,263 0,235
96 2,612 0,383 46 4,306 0,232
97 2,638 0,379 47 4,349 0,230
98 2,665 0,375 48 4,393 0,228
99 2,691 0,372 49 4,437 0,225
1,00 2,718 0,368 1,50 4,482 0,223
01 2,746 0,364 51 4,527 0,221
02 2,773 0,361 52 4,572 0,219
03 2,801 0,357 53 4,618 0,217
04 2,829 0,354 54 4,665 0,214
1,05 2,858 0,350 1,55 4,712 0,212
06 2,886 ,0,347 56 4,759 0,210
07 2,915 0,343 57 4,807 0,208
08 2,945 0,340 58 4,855 0,206
09 2,974 0,336 59 4,904 0,204
1,10 3,004 0,333 1,60 4,953 0,202
11 3,034 0,330 61 5,003 0,200
12 3,065 0,326 62 5,053 0,198
13 3,096 0,323 63 5,104 0,196
14 3,127 0,320 64 5,155 0,194
1,15 3,158 0,317 1,65 5,207 0,192
16 3,190 0,314 66 5,259 0,190
17 3,222 0,310 67 5,312 0,188
18 3,254 0,307 68 5,366 0,186
19 3,287 0,304 69 5,420 0,185
1,20 3,320 0,301 1,70 5,474 0,183
21 3,354 0,298 71 5,529 0,181
22 3,387 0,295 72 5,585 0,179
23 3,421 0,292 73 5,641 0,177




24 3,456 0,289 74 5,697 0,176
1,25 3,490 0,287 1,75 5,755 0,174
26 3,525 0,284 76 5,812 0,172
27 3,561 0,281 77 5,871 0,170
28 3,597 0,279 78 5,930 0,169
29 3,633 0,275 79 5,990 0,167
1,30 3,669 0,273 1,80 6,050 0,165
31 3,706 0,270 81 6,110 0,164
32 3,743 0,267 82 6,172 0,162
33 3,781 0,265 83 6,234 0,160
34 3,819 0,262 84 6,297 0,159
1,35 3,857 0,259 1,85 6,360 0,157
36 3,896 0,257 86 6,424 0,156
37 3,935 0,254 87 6,488 0,154
38 3,975 0,252 88 6,554 0,153
39 4,015 0,249 89 6,619 0,151
1,40 4,055 0,247 1,90 6,686 0,150
41 4,096 0,244 91 6,753 0,148
42 4,137 0,242 92 6,821 0,147
43 4,179 0,239 93 6,890 0,145
94 6,959 0,144 44 11,47 0,0872
1,95 7,029 0,142 2,45 11,59 0,0863
96 7,099 0,141 46 11,71 0,0854
97 7,171 0,140 47 11,82 0,0846
98 7,243 0,138 48 11,94 0,0837
99 7,316 0,137 49 12,06 0,0829
2,00 7,389 0,135 2,50 12,18 0,0821
01 7,463 0,134 51 12,31 0,0813
02 7,538 0,133 52 12,43 0,0805
03 7,614 0,131 53 12,55 0,0797
04 7,691 0,130 54 12,68 0,0789
2,05 7,768 0,129 2,55 12,81 0,0781
06 7,846 0,128 56 12,94 0,0,773
07 7,925 0,126 57 13,07 0,0765
08 8,005 0,125 58 13,20 0,0758
09 8,085 0,124 59 13,33 0,0750
2,10 8,166 0,123 2,60 13,46 0,0743
11 8,248 0,121 61 13,60 0,0735
12 8,331 0120 62 13,74 0,0728
13 8,415 0,119 63 13,87 0,0721
14 8,499 0,118 64 14,01 0,0714
2,15 8,585 0,117 2,65 14,15 0,0707
16 8,671 0,115 66 14,30 0,0700
17 8,758 0,114 67 14,44 0,0693
18 8,846 0,113 68 14,59 0,0686
19 8,935 0,112 69 14,73 0,0679
2,20 9,025 0,111 2,70 14,88 0,0672
21 9,116 0,110 71 15,03 0,0665
22 9,207 0,109 72 15,18 0,0659
23 9,300 0,108 73 15,33 0,0652
24 9,393 0,107 74 15,49 0,064,6
2,25 9,488 0,105 2,75 15,64 0,0639
26 9,583 0,104 76 15,80 0,0633
27 9,679 0,103 77 15,96 0,0627
28 9,777 0,102 78 16,12 0,0620
29 9,875 0,101 79 16,28 0,0614
2,30 9,974 0,100 2,80 16,45 0,0608
31 10,07 0,099 81 16,61 0,0602
32 10,18 0,0983 82 16,78 0,0596
33 10,28 0,0973 83 16,95 0,0590
34 10,38 0,0963 84 17,12 0,0584
2,35 10,49 0,0954 2,85 17,29 0,0578
36 10,59 0,0944 86 17,46 0,0573
37 10,70 0,0935 87 17,64 0,0567
38 10,81 0,0926 88 17,81 0,0561
39 10,92 0,0916 89 17,99 0,0566
2,40 11,02 0,0907 2,90 18,17 0,0550
41 11,13 0,0898 91 18,36 0,0545
42 11,25 0,0889 92 18,54 0,0639
43 11,36 0,0880 93 18,73 0,0534
94 18,92 0,0529 44 31,19 0,0321
2,95 19,11 0,0523 3,45 31,50 0,0318
96 19,30 0,0518 46 31,82 0,0314
97 19,49 0,0513 47 32,14 0,0311
98 19,69 0,0508 48 32,46 0,0308
99 19,89 0,0503 49 32,79 0,0305




3,00 20,09 0,0498 3,50 33,12 0,03,02
01 20,29 0,0493 51 33,45 0,0299
02 20,49 0,0488 52 33,78 0,0296
03 20,70 0,0483 53 34,12 0,0293
04 20,91 0,0478 54 34,47 0,0290

3,05 21,12 0,0474 3,55 34,81 0,0287
06 21,33 0,0469 56 35,16 0,0284
07 21,54 0,0464 57 35,52 0,0282
08 21,76 0,0460 58 35,87 0,0279
09 21,98 0,0455 59 36,23 0,0276

3,10 22,20 0,045,1 3,60 36,60 0,0273
11 22,42 0,0446 61 36,97 0,0271
12 22,65 0,0442 62 37,34 0,0268
13 22,87 0,0437 63 37,71 0,0265
14 23,10 0,0433 64 38,09 0,02,63

3,15 23,34 0,0429 3,65 38,48 0,0260
16 23,57 0,0424 66 38,86 0,0257
17 23,81 0,0420 67 39,25 0,0255
18 24,05 0,0416 68 39,65 0,0252
19 24,29 0,0412 69 40,05 0,0250

3,20 24,53 0,0408 3,70 40,45 0,0247
21 24,78 0,0404 71 40,85 0,0245
22 25,03 0,0400] 72 41,26 0,0242
23 25,28 0,0396 73 41,68 0,0240
24 25,53 0,0392 74 42,10 0,0238

3,25 25,79 0,0388 3,75 42,52 0,0235
26 26,05 0,0384 76 42,95 0,0233
27 26,31 0,0380 77 43,38 0,0231
28 26,58 0,0376 78 43,82 0,0228
29 26,84 0,0373 79 44,26 0,0226

3,30 27,11 0,0369 3,80 44,70 0,0224
31 27,39 0,0365 81 45,15 0,0222
32 27,66 0,0362 82 45,60 0,0219
33 27,94 0,0358 83 46,06 0,0217
34 28,22 0,0354 84 46,53 0,0215

3,35 28,50 0,0351 3,85 46,99 0,0213
36 28,79 0,0347 86 47,47 0,0211
37 29,08 0,0344 87 47,94 0,0209
38 29,37 0,0341 88 48,42 0,0207
39 29,67 0,0337 89 48,91 0,0205

3,40 29,96 0,0334 3,90 49,40 0,0202
41 30,27 0,0330 91 49,90 0,0200
42 30,57 0,0327 92 50,40 0,0198
43 30,88 0,0324 93 50,91 0,0196
94 51,42 0,0195 6,8 8979 0,00111

3,95 51,94 0,0193 6,9 992,3 0,00111
96 52,46 0,0191 7,0 1097 0,000912
97 52,99 0,0189 7,1 1212 0,000825
98 53,52 0,0187 7,2 1339 0,000747
99 54,06 0,0185 7,3 1480 0,000677

4,00 54,60 0,0183 7,4 1636 0,000611
4,1 60,34 0,0166 7,5 1808 0,000553
4,2 66,69 0,0150 7,6 1998 0,000500
4,3 75,70 0,0136 7,7 2208 0,000453
4,4 81,45 0,0123 7,8 2441 0,000410
4,5 90,02 0,0111 7,9 2697 0,000371
4,6 99,48 0,0101 8,0 2981 0,000335
4,7 110,0 0,00910 8,1 3295 0,000304
4,8 121,5 0,00823 8,2 3641 0,000275
4,9 134,3 0,00745 8,3 4024 0,000249
5,0 148,4 0,00674 8,4 4447 0,000225
5,1 164,0 0,00610 8,5 4915 0,000203
5,2 181,3 0,00552 8,6 5432 0,000184
5,3 200,3 0,00499 8,7 6003 0,000167
5,4 221,4 0,00452 8,8 6634 0,000151
5,5 244,7 0,00409 8,9 7332 0,000136
5,6 270,4 0,00370 9,0 8103 0,000123
57 298,9 0,00335 9,1 8955 0,000112
5,8 330,3 0,00303 9,2 9897 0.000101
5,9 365,0 0,00974 9,3 10938 0,000091
6,0 4034 0,00248 9,4 12088 0,000083
6,1 445,9 0,00224 9,5 13360 0,000075
6,2 492,8 0,00203 9,6 14765 0,000068
6,3 544,6 0,00184 9,7 16318 0,000061
6,4 601,9 0,00166 9,8 18034 0,000055
6,5 665,1 0,00150 9,9 19930 0,000050




6,6

735,1

0,00135

10,0

22026

0,000045

6,7

812,4

0,00123
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