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MNPEANCNOBUE

1. PaspabortaH [ocydapCTBEHHbIM YHWTapHbIM npeanpuatnem r.  MockBbl "HayyHo-
nccnenoBaTeNbCKMIA MHCTUTYT MOCKOBCKOro ctpouTensctea" (FYMN "HUMMocctpoit"), 3A0 "3asoa AHA
lastpybnnact”, PegepanbHbiM rocyAapcTBEHHbIM YHUTAPHbIM NpeanpuaTnem - LieHTpom meTogoa0rmm
HOPMWPOBaHMA U CTaHAapTM3aLUmMK B cTpoutenbctee (Pryn LIHC) Focctpos Poccuu npu ydactum rpynnbl
CneumanmncTos.

BHeceH YnpaB/ieHMEM TEXHWYECKOro HOPMMPOBAHWA, CTaHAAPTM3auMM WU cepTUdUKauUK B
ctpoutenbctee n AKX locctpos Poccuun.

2. OpobpeH M peKoMeHAOoBaH K NMPUMEHEHUIO B KayecTBe HOPMAaTUBHOIo AoKymeHTa Cuctembl
HOPMaTUBHbIX IOKYMEHTOB B CTpoUTEIbCTBE NMcbmom loccTposa Poccun ot 26.03.2004 N /16-2014/9.

3. BeegeH Bnepsble.

BBEAEHWUE

HacToawmit CBog, npaBuA COAEPHKUT YKasaHMA MO MPOEKTUPOBAHUIO M MOHTaXKy MOA3EMHbIX
TpybonpoBoAoB ropayero BoAocHabxKeHua (B 6eckaHaNbHOM BapuaHTe) M3 MMOBKMX NOAUITUNEHOBbLIX
("cwuToro" nonnatuneHa) Tpyb ¢ M3onAUMEN U3 NEHONOANYypeTaHa B robpMpoBaHHON NOANSTUNEHOBOM
obonoyke. BbINONHEHWE 3TUX YyKasaHui obecneunt cobnatogeHne ob6asaTenbHbIX TpeboBaHUN K
HapPY*KHbIM CUCTEMaM FopsiYero BogOCHABKeHNA U UX TENNOM30NALNM, YCTAHOBIEHHbIX 4EMCTBYOWMMMU
CHuM 2.04.02-84* "BopocHabxkeHune. HapykHble cet n coopyKeHua", CHuM 41-02-2003 "Tennosble
cetn", CHulM 41-03-2003 "TennoBas u3onaums obopysosaHus u Tpybonposogos", CHuM 3.05.04-85*
"Hapy»KHble CETM U COOPYKEHUA BOAOCHabXKeHMA U KaHaam3saumm" n CHul 3.05.03-85 "Tennosble ceTn".

B gaHHom ClM npuBeaeHbl NpaBuaa NPOEKTUPOBAHUSA U NPOKNALKN TPYy6 U3 "clumMToro" noamMaTuneHa
(M3-C), n3onnpoBaHHbIX NEHONOANYPETAHOM C 3aLMTHOM roppnpoBaHHON 060104KOM U3 NOAUITUNAEH]
BbICOKOIO AaB/IEHUSA, U3FOTOB/IEHHbIX B 3aBOACKUX YC/I0BUSAX.

B CBome npaBun npuBefeHbl: COPTAMEHT Tenaou3osiMpoBaHHbIXx Tpyd [M3-C; crnocobbl umx
NPUCOeMHEHUIN K CTaNbHbIM TPyb6am M MeTaNInYyeckon apmaType; rmapaBanyeckne pacyeTsbl, NpaBuia
XpaHeHUs Tpyb, MOHTaK U UCMbITaHUA TPYHONPOBOAOB, a TaKXKe TeEXHUKA 6e30MacHOCTM NPU UX MOHTaXe.

Mpu paspaboTke CBoga MNpaBM/I MCMO/b30BaHbl MaTepuasbl: TEXHUMYECKME peKoMeHAauuu no



NPOEeKTUPOBaHMUIO U BeckaHabHOW NPOKAaAKe TPYOONpPOBOAOB ropsyero BOAOCHabxKeHna us Tpy6 "M3-
C", Tennou3oNMpPOBaHHbIX MNEHOMNOANYPETaHOM B TrOPPUPOBAHHOM MNOAMITUNEHOBOM 060/104Ke
"Mpodnekc" (TP 130-02); TexHMUYECKOE CBUAETENLCTBO Ha TPY6ObI "Mpodnekc” ns "cwumntoro" nonmatnuneHa
M3-C ¢ Tennousonaumen M3 neHonosuypetaHa B roppmpoBaHHON NOANITUAEHOBOW 0OONOYKE ANs
6eCcKaHaNbHOM MNPOKAALKM MOA3EMHbIX CeTeil BOAOCHAbxeHua; PTM "PacuyeT 3KcnayaTauMOHHbIX
XapaKTepuctuk Tpyb no TY 2248-015-40270293-2002 "Tpy6sbi "Mpodnekc" ns "cwmtoro” nonnatmneHa c
TensonsonaumMel U3 neHonoamypeTaHa B roppmnpoBaHHOM nonnatuaeHosol obonoyke", TY 2248-021-
40270293-2003 "Tpybbl "Usonpodnekc" u "Usonpodnekc-A" us “cwwutoro" nonmstnneHa MN3-X c
Tennou3oNAuMen M3 neHonosnypeTaHa B roppuMpoBaHHON MOANITUAEHOBOM o060n04YKke", a TakxkKe
pabounit AOKYMeHT ans esponelickoro ctaHgapta TC 107 WI 00107019:2001 (E) "District Heating -
Preinsulated flexible pipe systems - Requirements and test" (TpybonpoBoapbl ropsyei Bogbl - cMctema
npeasapuUTenbHO M30AMPOBaAHHbIX TMBKUX TPYD - TpeboBaHMA U UCMbITaHKUSA).

B paspaboTtke CBoAa npaBuA MPUHUMAAWN ydyacTue: KaHauaatbl TexH. Hayk A.B. Cnagkos, A.l.
HeimaH, B.T. MeTtpos-AeHucos (YN "HUNMocctpoir"), M.WU. TopnnoBckuin, A-p TexH. Hayk B.B. Kospura,
KaHa. dus. - matem. Hayk t0.J1. LLmenes, U.B. M'Bo3aes, M.N. KysnH (3A0 "3asoa AH/A astpybnnact"),
B.A. Tnyxapes (Focctpoit Poccun), N1.C. Bacunbesa (Oryn LUHC).

1. OBNNACTb NPUMEHEHUA

HactoAawmin CBog, nNpaBuA pPacnpocTpaHAETCs Ha MNPOEKTUPOBaHWE W MOHTa)K MNOA3EMHbIX
TpybonpoBoAOB ropadYero BoAOCHabXeHUA ¢ Tpybamm m3 "cwutoro" nonmatuneHa (M3-C) (manee -
TpybonpoBoAoB) C MHAYCTPUANbHOW TenaousonsauMen ns neHonoanypetaHa (MMy) 8 noaMaTMNEHOBOM
(N3) obonouke c makcMmanbHol TemnepaTypoit Boapbl 75 °C M NOCTOAHHLIM pabounm gasneHnem go 1,0
MTMa, npoknagbiBaeMbix 6€CKaHaNbHO.

2. HOPMATUBHbIE CCbIJTKK

B HacToAwem CBoae npasua NpMBEAEHbI CCbIZIKM Ha CAeayolmne HOPMATUBHbIE LOKYMEHTbI:

CHwnMN 2.04.01-85* BHyTpeHHM1 BOAONPOBOA, U KAHANN3ALMUA 30aHNIM

CHuMN 2.04.02-84* BogocHabxkeHune. Hapy»KHble CETU U COOPYKEHUA

CHwuM 3.01.04-87 MNpuemKa B 3KCM/IyaTaLUUIO 3aKOHYEHHbIX CTPOUTEIbCTBOM 06BbEKTOB. OCHOBHbIE
NoNoXeHuA

CHuM 3.02.01-87 3emnsiHble COOPYKEHUA, OCHOBaAHMA U GyHAAMEHTbI

CHwu 3.05.03-85 Tennosble ceTu

CHuMM 3.05.04-85* Hapy»KHble CeTU M COOPYKEHNA BOAOCHABKeHMA 1 KaHann3aumm

CHwuM 12-03-2001 be3onacHocTb TpyAa B cTpouTenbcTse. Yactb 1 Obuwme TpeboBaHUA

CHuM 23-01-99* CTpouTenbHaA KAMMaToNormA

CHwul 41-02-2003 Tennosble ceTu

CHwuMN 41-03-2003 Tennoana nsonauma obopyaosaHma n Tpybonposoaos

FOCT 12.1.005-88 CCBT. Obuime caHUTapHO-TUrMeHnYeckne TpeboBaHUA K BO34yXy paboyeit 30HbI

CMN 40-102-2000 MpoekTMpoBaHWE W MOHTa*K TpybonpoBOAOB CUCTEM BOAOCHAGXKEHUA U
KaHaNM3aunmn U3 NoaMMepHbIX maTepuanos. Obuwme TpebosaHusA

3. MPOEKTUPOBAHWE TPYBEOMPOBOAOB

3.1. TexHnyeckue TpeboBaHUs

3.1.1. Npu npoeKtTupoBaHun TpyboNpoBOAOB clenyeT UCNONb30BaTb TPYObl C MHAYCTPUANbHOM
Tennousonaumnen us MMNY B rodpuposaHHoi M3 obonouke, pasamepbl U Macca KOTOPbIX NpUBeAeHbl B
Tabavue 1 n Ha pucyHke 1.

Tabanua 1

B mMmuimMeTpax

MuHu-
MaJlbHasg

Pazmeps Tpy6 I15-C MyHMManbHasa Pazmeps 15 000JIOUKM
TOJIMHA

OpMEeHTMpPOBOYHAA Macca 1 M
TENJION30JIMPOBaHHOM TPYOH,




TEMNIOU30IALNN BEICOTA KT
us3 MY a rodp h
HapyXHBI ToymMHa CTEeHKM e Tun 1 Tun 2 HapyXHBI TosuMHa CTEeHKMU Tun 1 Tun 2
ouameTp d (cTan- (ycu- nuameTp D e
napT- JIEHHBIN) 1
HEI)
SDR 11 S 5 SDR 7,4 S 3,2 HOMMH. |Ipell. |HOMMH. |Open. C Tpy6oir NI3-C
OTKJI. OTKJI.
HOMMH. [Ipen. |HOMMH. |Open. [(HOMUH. |Npen. SDR SDR SDR 11|SDR
OTKJI. OTKJI. OTKJIT 11 7,4 7,4
25 +0,3 2,3 +0,5 - - - 19 75 +3,0 2,0 +0,5 2,0 - - 0,90 -
32 +0,3 2,9 +0,5 4,4 +0,7 - 16 75 +3,0 2,0 +0,5 2,0 - - 0,98 1,10
40 +0,4 3,7 +0,6 5,5 +0,8 12 19 75 +3,0 2,0 +0,5 2,0 1,11 |1,28 |1,38 1,55
<*k> <*k>
90 2,2
50 +0,5 4,6 +0,7 6,9 +0,9 14 23 90 +3,0 2,2 +0,5 2,0 1,57 [1,84 |1,98 2,27
<HF> <> <>
110 2,4 3,0
63 +0,6 5,8 +0,8 8,6 +1,1 17 23 110 3,0 2,4 +0,5 3,0 2,28 (2,7 2,68 3,10
<*k> <*k> <*k>
125 2,7 3,5
75 +0,7 6,8 +0,9 10,3 +1,3 17 24 125 +3,0 2,7 +0,5 3,5 3,02 [3,64 3,45 4,08
<*k> <*k> <*k>
140 3,0 4,0
90 +0,9 8,2 +1,1 12,3 +1,5 17 27 140 +3,0 3,0 +0,5 4,0 3,97 |4,85 |4,57 5,44
<HF> <HF>
160 3,2
110 +1,0 10,0 +1,2 15,1 +1,8 17 - 160 +3,0 3,2 +0,5 4,0 5,36 |6,71 - -
<*
<*> PasMmepwl Asia OOOJlouKM Tuna 1.
lIpuMmeuanue. PasMmepr TrodpuporanHOM II3 oBoJOuKM NPUBENEHH :
B uUMCIMUTeNIe - AJIA TuUla [0 TOoJuMHE Teruiousonaumu 1 (CTaHAapTHELL) ,
B 3HaMeHaTesle - O Tuna 2 (YCUJIEHHEDZ) .
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1 - Tpy6a N3-C; 2 - neHononnypeTaH;
3 - NONIN3TUNEHOBAA NEHKA;
4 - rodpmpoBaHHaA NOANITUNEHOBAA 060104Ka

PucyHoK 1. Cxema KOHCTPYKLMW U30/IMPOBaHHbIX Tpy6 M3-C

Mokasatenu ceoiicte Tpyb M3-C, Tensomnsonaumm n 060104k NpuseseHbl B MpuaoxkeHun A.

3.1.2. JnvHa Tpyb B ByxTax 4OIXKHA COCTaBAATb Npu guameTpe N3 060104KK: 40 75 mm - He Bonee
900 m; 90 mm - 600 m; 110 mm - 400 m; 125 mm - 290 m; 140 mm - 190 m; 160 mm - 170 m.

MpumeyaHua. 1. MNpu HamoTKe Tpyb Ha KaTyLKKN A nMHA TPYD MOXKeT 6biTb 6onbLuen.

2. NMpeaenbHble OTKNOHEHWUSA AJIMHbI TPYD A0KHbI COCTaBAATb Npu aanHe Ao 500 m +3%, 6onee 500



m-1,5%.

3.1.3. Ana nopsemHbix TpybonpoBoAoB C TemnepaTypol ropsadert Bogbl 75 °C u paboumm
nasnexnnem go 0,6 MMa cneayet ucnonb3osaTb TPybbl M3-C cepmun S 5 (SDR 11), a npu paboyem aasneHum
00 1,0 MMa - Tpy6bl M3-C cepun S 3,2 (SDR 7,4).

Mpu yKasaHHbIX NapameTpax ropsyer BoAbl CPOK CNyXKObl TpybonpoBoaa AONKEH COCTaBAATL He
meHee 25 ner.

3.1.4. Mpn NpPoeKTUPOBaHUN TPybONPOBOAOB, NPOKNAAbIBAEMbIX B PallOHaX C MOJIOXUTEbHOM
CcpeAHerooBoM TeMMepaTypoit Hapy»KHoro Bo3sayxa (CHuM 23-01), cneayeT npumeHATb Tpybbl TMNa 1
(cTtaHmapTHbIN), B palioHax C OTPULATENbHOM TemMnepaTypoi HapysKHOro Bo3dyxa - Tpybbl Tvna 2
(ycnneHHbIl).

3.1.5. Mpn npoekTUpoBaHUM TpybonpoBoaoB creayet cobntogate obwme TpebosaHus CHuM
2.04.01, CHuIM 2.04.02, CH1N 41-02 1 CN 40-102.

3.2. InapaBanyeckuii pacyet

3.2.1. TuapaBAMYecKMin pacyeT TpybonpoBOAOB ropsAvYero BOAOCHabXKeHusa cnedyeT NpPoOBOAUTb
cornacHo CIl 40-102.

3.2.2. MNoTtepu Hanopa H Ha y4yactke TpybonpoBoga ropsayei BoAbl cCnedyetr onpenensatb Mo

dopmyne
VZ
H = th +ZZ§1 , (1)

roe L - pacyeTHas gamnHa yyactka Tpybonposoaa, m;

|t - NOTepPU Hanopa, Bbi3BaHHbIE TMAPaABAMYECKMM CONPOTUBAEHNEM TPYD, Npy TemnepaType BoAbl
75 °C (nopatowmin Tpybonposog) 1 50 °C (UMpKyAALMOHHBIN Tpybonposoa);

V - cpeaHss CKOPOCTb ABUMNKEHUA BOAbl, 1/c;

g - yCKopeHue cBobogHOro nageHus;

ij - cymma KO3pPUUMEHTOB TMAPABAMYECKUX COMPOTUBIEHUN CTbIKOBbIX COEAVHEHW,
0TBOA0B, TPOMHUKOBbIX OTBETBAEHWIA, 3aNOPHON APMATYPbI.
3.2.3. Mpun nposeaeHUM NPUBNNNKEHHbIX TMAPABANYECKMX pacyeToB Npu onpegeneHnn |, moxHo

nosnb3oBaTbca Homorpammoli (MpunoskeHue b), cocTaBneHHOW Ana cpegHel Temnepatypbl Boabl 60 °C.
Mpu UCNoNb30BaHUM HOMOTPaMMbl 415 TMAPABANYECKOro pacyeTa nogatolero Tpybonposoaa ropsyeit
BOAbI C TemnepaTtypoit 75 °C cnepyeT BBECTM NONPABOYHbIN KoadpduumeHT 0,96, a AN UMPKYNSLMOHHOTO
Tpybonposoaa ¢ TemnepaTypon Bogbl 50 °C - KoadpoduumeHT 1,025. Mpn NpoBeaeHUM NPUBANKEHHDBIX
rMOPaBAMYECKMX PACYeTOB rMAPaBAMYECKME COMPOTUBAEHUA CTbIKOBbIX COEAMHEHWI AO0MNYyCKaeTcs He
YUYMUTbIBATD.

3.2.4.TnybuHa 3anoxKeHus Tpybonposoaos (4,0 Bepxa 060104KM M) A0AKHA COCTABNATb HE MeHee
0,6 m 1 He bonee 2,0 m.

3.2.5. Ona palioHOB C pacyeTHOW TemNepaTypol HApPYyKHOro BO3Ayxa Bbiwe MUHyc 25 °C
NPUMEHeHME CcneumanbHbIX KOMMEHCATOPOB W KOMMEHCUPYIOLWMUX YCTPOMCTB TemnepaTypHbIX
aedopmaumii He NpeaycMaTPUBAETCA.

3.2.6. YCTPOWCTBO HENOABWMMKHbIX OMOP C/AeAyeT NpeaycMaTpuBaTb B MeCTax MpPUCOeAuHEHWUA
nosIMMepHbIX TPyboMNpoBOAOB K CTanbHbIM TpybonpoBOAaM Ha OTBETB/EHUAX, @ TaKKe Ha BBOAAX B
3[,aHM1A U COOPYKEHUA. YCTaHOBKA NPOMEKYTOYHbIX HEMOABUKHbIX ONOP He TpebyeTcs.

Mpn pacyeTe KOHCTPYKLUMA HEMNoOABUMKHbLIX OMOP 3HAYEHWUs OCEBbIX YCUAWM p[onyckaeTcA
OPMEHTUPOBOYHO NPUHMMATL No Tabanue 2.

Tabnnua 2

HapyxHBM OMaMeTp TPyOB, MM Ocepoe ycumnme, H




25 400
32 400
40 600
50 1000
63 1500
75 2200
90 3500
110 4700

3.2.7. NMpoBepka TpybonpoBoaa Ha YCTOMUYMBOCTb, Kak NpPaBu/io, HE NPOMU3BOAUTCA.

3.2.8. Cuctema AMCTaHUMOHHOIO onepatuBHOro KoHTpons (OAK) 3a cocToAHMEM BAAXKHOCTU
Tennon3onaunMoHHoro cnos NIy moxeT He NnpeaycMaTpuBaTbCA.

3.2.9. Mpun 6eckaHanbHOW nNpoOKNagKe TpybonpoBOAOB COMYTCTBYIOWMUIA  AOPEHaX He
npeaycmaTpumBaeTca.

3.2.10. NosopoT TpybonpoBoAa ropayYero BOAOCHAOXKEHMA nyTem ero u3rmbaHus cnepyet
npeaycMmaTpmBaTtb, yYUTbIBAA cleaytowme paanycbl M3rnba r, m, gns Hapy»KHbIX guameTpos (Mm) M3
06on04ku: go 75 mmr = 0,7 m; 90 mmr = 0,8 m; 110 mmr = 0,9 m.

3.2.11. MNepeceuyeHua Tpybonposogom u3 T[3-C npoe3goB OOLLEropoACcKOro 3Ha4YeHus,
aBTOMAruncTpasen, KenesHbix 4OPor U TpaMBaWHbIX NyTeN cieayeT NPOEKTUPOBaTb B TOHHENAX, KaHanax
nnu pyTaapax.

3.2.12. Tpy6bi M3-C A0NKHbI KOMMIEKTOBATHLCA:

- COeAMHUTENbHbIMU AETaNAMNU KOMMPECCMOHHOIO TUMA U3 NIATYHU ONA COeOUHEHUA Y4aCTKOB
TpybonpoBOAOB M 3aNOPHOMN apMaTypbl;

- TPOMHMKaMW 13 NATYHU C 3IEMEHTAMM KOXKYyXa A5 Tenaonsonsaumm TpomHmkos MNNY;

- otBogamu 90°, rHyTbiMM 13 Tpy6 MN3-C B 3aBOACKON U30NALNK;

- KOHL,EBbIMU 3arnyLKamm;

- MmybTamu (MaH»KeTamu) U3 TePMOYCaXKMBaAIOLLLErocs NoANITUIEHA;

- @MKOCTAMM C KOMMNOHEHTAaMWN NEHOMNOANYPETAHA;

- TMNb3aMU U YMIJIOTHUTENbHBIMM MaTeEpPUANamMm ANA NPOX0Aa CKBO3b OrpaxKaatoume CTPOUTENbHbIE
KOHCTPYKLMWN 30aHUN.

4. TUNbl COEANHEHWUI

4.1. CoeguHeHue Tpyb6 M3-C pAoMKHO OblTb, KaK NpaBuMaO, KOMMNPECCMOHHOrO Tuna, ¢
MCMONb30BaHUEM AeTasfiel U3 NaTyHu (Hunnenen, O6XMMHbIX Kosel, HAaKMOHbIX FaeK, HaABUraemblx
MydT) ¢ nocneayrowein TennonsonAaunen mecta coegmHeruns cmecbto MMNY u repmetnsaumen mydprtoit
(MaH»KeToM) U3 TEPMOYCAXKMBAIOLLEFOCA NOUSTUNEHA.

4.2. MpucoeanHeHne Tpyb MI-C K cTanbHOM Tpybe cneayeT OCYyLLECTBAATb 4Yepes CTasibHOW
naTpyboK-HUMNNEeNb, K pe3bboBoMy coegMHEHMIO - Yepes pe3bboBble AeTann, K GAaHLEBOMY COEAUHEHUIO
- yepes nNaTpyboOK-HUNNENb ¢ daHLeM.

5. TPAHCINOPTUPOBAHUE N XPAHEHUE

5.1. Tpy6bl B 6yxTax U Ha KaTyLWKax, COeaMHUTE/IbHbIE AETANN, SNEMEHTbI NePEBO3AT N0OLIM BULOM
TpaHcnopTa, obecneymBatoWmMM COXPAHHOCTb TPYObl U 060/104KM, TEMIOBOM M30NALUM U UCK/TIOYAOLWMM
BO3MOHOCTb Ype3mepHoro npornba tpyb npu nx nepemeuwieHmnn. MNpun nepesoske Tpyb no xKenesHok
A0pore B KPbITbIX BaroHax Macca ynakoBOYHOM eAMHULbI A0/1XKHa ObITb He 6onee 1,25 T.

5.2. MNepeBo3Ky M30anpoBaHHbIX Tpyb 3-C, 0TBOAOB, 3/16MEHTOB U MOrPy304HO-Pa3rpy3oyHble



paboTbl cneayeT NPOU3BOAMTL NPY TEMMNEPATYPE HaPYKHOIo Bo3Ayxa Bbiwe muHyc 15 °C, ucnonbsya npwm
norpyske M pasrpyske MArkue nosioTeHua M cTponbl. Mcnonb3oBaHWe Ans 3TOW Lenu MeTanMyecknx
TpOCOB MM Lenei 3anpewaetca. Mpu pasrpyske 3anpelaerca cbpacbiBaTb € 0601 BbICOTbI BYXTbl U
M30/IMPOBaHHbIE OTBOAbI.

5.3. Tpy6bl M3-C B 6yxTax LOMKHbI XPaHUTLCA HA POBHbIX NJOWagKax. Ha cTpouTenbHOM o6bekTe
6yXTbl TPY6 LOMKHbI CKNAAMPOBATLCA Ha CBOBOAHBIX OT TBEPAbIX BbICTYMNOB N/IOLLALKAX, C YCTPONCTBOM
HaCbINHOro NecYaHOro OCHOBAHMA TOAWMHOW He meHee 100 MM B rOpM30OHTa/IbHOM MOJIOKEHUWN B pALAX
BbICOTON He 6osiee 2 M.

M301MpoBaHHbIe OTBOAbI AOMKHbI CKAAAMPOBATLCA OTAE/bHO.

5.4. CoeanHUTENbHbIE AETANM, SNEMEHTbI U MaTepuasbl JONKHbI XPAHUTLCA OTAE/NbHO B 3aKPbITbIX
MOMELLLEHUAX.

EMKOCTM C KOMMNOHEHTaMM NEHONOINYPETAHA A0/XHbI XPaHWUTLCA B OTaN/IMBaemMbiX MOMELLEHUAX.

6. MOHTAXHbIE PABOTbI
3emnsnHble paboTbl

6.1. 3emnsHble paboTbl nNpuM CTPOUTENbCTBE MNOA3EMHbIX TpyboOnNpoBOAOB  ropsyero
BOA0CHAbXEHUA, BOAOOTINB M BOLOMOHUMKEHNE CleayeT NPOM3BOAUTL B COOTBETCTBUM C TPeBOBaHMAMM
CHu1M 3.02.01, TpeboBaHUAMMU U UHCTPYKLUMAMU 3aBOA0B-U3TOTOBUTENEN.

6.2. MNpu 6eckaHaNbHON NPOKNAAKE B TPAHLLEE PACCTOAHNE MEXKAY OCAMM coceaHux Tpyb cneayet
NPUHMMATbL NpU AnameTpe 060104KK A0 140 MM BKAOUMTENBHO - 280 MmMm; Npu guameTpe 160 mm - 320
MM.

PacctoaHne mexay ocbio TpybonpoBoaa M OCblO PALOM MPOKNAAbIBAEMOro M30/MPOBAHHOIO
TpybonpoBoaa oTonneHus cieayet NPUHUMATL He meHee 300 mm.

6.3. MUHMMaNbHYIO WNPUHY TPaHLWeN No AHY caefdyeT NPUHMMaTb B 3aBUCMMOCTU OT AvameTpa
obonouek Tpyb 1M KonmnyecTsa TPy6ONPOBOAOB, YKNAAbIBAEMbIX COBMECTHO B OAHOM TpaHLLEe.

6.4. Mpu TBEpAbIX FPYHTAX Ha AHe TpaHWewu nepen, yknagkon Tpyb6 Heobxoaumo ycTpamBaTb
OCHOBaHMe U3 NecYaHoro rpyHTa TOALWKWHOM He meHee 100 mm ¢ KoaddnuneHTom PunbTpaLmmn He meHee
5 m/cyT, necyaHoe 0OCHOBaHME He A0/IKHO COAEPKaTb KYCKOB, KUPMMYa, KaMHS, LWEeBHA 1 Apyrnx TBEPAbIX
BK/IIOYEHUA.

6.5. Mpun HEOH6XOAUMOCTN COEAMHEHUSA U TEMTION30NALMNM CTbIKOB TEMJION30AMPOBAHHbIX TPY6 M3-C
Ha AHe TpaHllUel cneayeT ycTpamsBaTb NPUAMKN pasmepom: WwrpuHa (2D + a + 1,0) mm, anvHa = 1,0 m,
rnybuHa - 0,5 m, rge D - HapyHbih gmameTtp 19 060104KM, a - paccToAHMe B cBeTy mexay 3
obonoykamum.

6.6. Mpn obpaTHOM 3acbinke TpybonpoBoaa B TpaHWee HEObXoAMMO yCTpamBaTbh HaZ ero BEPXOM
3aLLUTHBIN C/IOM M 0BCbINKY U3 TPYHTa TO/ILMHON He meHee 200 mm cBepxy U He meHee 100 mm cboky, He
copeprralime TBepAblX BKAOYEHUN (WebHa, KamHen u np.). TPYHT B Nasyxax TpaHWen Uau NpuamKax
cnefyeT ynnoTHATb TPAaMBOBKOW MM NOMBOM BOLOMN s obecneveHnn KoapPUuneHTa ynaoTHeHNn ~
0,95. HenocpeacteeHHO Hag TPYOONpPOBOAOM YNIOTHEHWE IPYHTA TPaMboBKamM He gonyckaeTcs. MNosepx
3aWMTHOTO C/I0A MPOM3BOAAT 3aCbINKy TPaHLEN CTPOUTENbHBIMU MALIMHAMMU, MEXaHU3MAMWU MECTHbIM
FPYHTOM, HEe COZEPMKALLMM TBEPAbIX BKNOUYEHUI, 06NOMKOB CTPOUTENbHBIX MaTeEPUANOB U AeTanel u T.A4.
pasmepamn 6onee 600 mm. O6paTHan 3acbiNka Mep3/biM FPYHTOM He AonycKkaeTcs. B xoze ycTpolicTea
3aLUMTHOrO C/1I0A U3 TPyHTa HaZ TPY6OoNpoBOAOM NOC/E OTChINKM U TPAaMBOOBKM Ha 3aLLUTHbIN CNOM cneayeT
YKNa4,blBaTb MAaPKMPOBOYHYIO SIEHTY NO BCEM A/IMHE Tpacchbl Tpy6onpoBoaa ropsavero BoA0CHa0XeHMU .

6.7. MNpn peKoHCTPYKLMM TPybONpoBOLOB, NPOSOKEHHbIX B HEMPOXOAHbIX KaHanax, AOMNyCcKaeTca
yKnagKa Tpyb B cTapble KaHasbl C NocnenytoLLeli 3acbiNKoM NeCcKOM.

MoOHTaXHbie paboThbl

6.8. Tpy6bbi M3-C, oTBOAbI, COEANHUTE/IbHbBIE AETaNN U KOMMNIEKTYIOLWME U3AENUA, NOCTYNaloLWMe Ha
CTPOKY, AOJIKHbI MPOXOAUTb BXOAHOM KOHTPO/Ib KayecTBa.

6.9. Mpu npnemke Tpybd 1 coeaMHUTENbHbIX AeTanein OT NOCTaBLMKa U NPU CKNaaMpoBaHMK Ha base
cnepyet NpoBecTU:



- KOHTPOAb HanMuMA Ha NOCTynawwy MNPOAYKUMIO U  KOMMAEKTylWue usgenua
CONpoOBOAMTENIbHON AOKYMEHTALMN, B TOM YKC/ie CEPTUPMKATOB COOTBETCTBMA KayecTBa;

- MPOBEPKY COXPAHHOCTU U TEPMETUYHOCTY;

- BbIODOPOYHbI KOHTPO/Ib PA3MepPOoB (HapyKHOro AMaMeTpa U TONLMHbBI CTEHKM) TPYD U THYTbIX
otBoaos 13-C;

- NepUOAMYECKUI KOHTPOIb KAaYECTBA CKAAAMPOBAHMA U XPAaHEHUA N30/IMPOBaHHbIX TPYH, 0TBOAOB,
coeguHUTENbHbIX AeTasiel, 3/1eMeHTOB.

6.10. Ha cTpouTenbHoM naowagKe cneayeTt NnpoBecTu:

- NPOBEPKY HaNMuunsa cepTUPUKATOB MU UX KOMWIA;

- KOHTPO/Ib COOTBETCTBMA TPYD, OTBOAOB, COEAMHUTENbHbIX AEeTafel YyCA0BHbIM 0603HAYEHUAM,
yKa3aHHbIM Ha Tpybax, AeTansax uau Apabikax (Konus sapabikos);

- KOHTPO/Ib Pa3MepoB (Hapy*KHOro AMaMeTpa TOJLMHbI CTEHKU TPYyD M rHyTbIX oTBoA0B M13-C 1
HApPY)KHOTO AMameTpa Tenjaou3oNALMOHHON 000/104KM MO BepxHemMy rodpy C MCNOAb30BaHMEM
COOTBETCTBYHOLLETO U3MEPUTENIbHOTO MHCTPYMEHTA COMNacHO TEXHUYECKOWN AOKYMEHTaLuun).

6.11. HenocpeAcCTBEHHO nepes MOHTAa*KOM MNPOU3BOAAT BM3YyasibHbIt OCMOTP TPyO, OTBOAOB,
COeaMHUTENbHbIX AETANEN U 9IEMEHTOB.

6.12. Mpun obHapyXeHUU CKBO3HbIX NOBPEXAeHWUN (Npokonos, NPobouH), rnybokux Haapesos,
TpewwuH B roppurposaHHom M3 060/104Ke M Ha KoHUax Tpyb M3-C Tpybbl HpakytoTca.

6.13. Mpu 0OHAPYKEHUU CKBO3HbIX MOBPEXAEeHUN D 060/104KM UX 334ENbIBAIOT HANOKEHUEM
TEPMOYCaXKMUBAOWMXCA MaHXKeT. Mpn obHapyeHUn B M3 060104Ke NYOOKUX TPEWMUH U Hagpesos
AnvHoW 6onee 300 Mm, NonepeyHbIX TPewMuH pasmepom 6onee NOMOBMHbLI ee NepMMeTpa y4acTok
noBpexXaeHHON Tpybbl Bbipe3atoT.

6.14. ByxTbl U30/1MPOBaHHbIX TPY6 M3-C pa3smaTbiBatoT NO AHY UM NO BPOBKe TPAHLLEMN.

6.15. B cnyyae yknagkum ByxTbl MpM OTPMLATENBHOW TeMnepaType HapyXHOro Bo3ayxa OyxTy
cnefyeT BblAEPXKMBATb HENOCPEACTBEHHO Mepes YKAaAKOW NpU MONOXKWUTENbHOW TemnepaType uau
nepes, pasmoTKoW ByXTbl OCYLLECTBAATL €e NPOrpeB NogaBaeMbiM B TpyOy ropaynm (TemnepaTtypon He
6onee 60 °C) Bo3gyxom.

6.16. Mpu HeobXOAMMOCTN paspeskM BpydHyl Tpyd u oteBogoB [13-C cneayeT McCnonb3oBaTb
HOXOBKY O/18 PE3KN METa/IZIoB UK AepeBa, MeNKo3ybyaTble NNOTHULKMUE NUAbI, CTONAPHbIE HOXOBKMU.
Mpw 3TOM NMHKUA pe3a JoKHa ObITb NepneHaNKYAApHOM ocK Tpyo.

6.17. Ana coeguHeHunn (NnpucoegnHeHns) Tpyd n oteogoBs M3-C Ha KOHLAX cneayeT CHATb TeMN/0BYHO
N301ALMIO C MOMOLLbIO HOXa W CTamMecKu, obHarxkasa Tpyby M3-C Ha A/IMHY NPU Hapy*KHOM AMameTpe: A0
63 mm - Ha 90 mm; 40 110 mm - Ha 140 mm.

6.18. CoeauHeHne TenJIOM30AMPOBaHHbLIX TPpyO mexay coboit nanm c TennousoIMPOBAHHbIMU
0TBOAAMM, METANMYECKMMMU TPOMHMKAMM WU T.N. cAefyeT BbIMNOJHATb NO CheuManbHOW WHCTPYKUMU
npeanpuATUA - U3roToBUTeNA TPYD, COeANHUTENLHBIX AETAaNEN, 31eMEHTOB 1 KOMMNOHeHTOB MMNY.

6.19. PaboTbl NO cCoeAMHEHUIO U TEenaoM30AUUN CTbiKOB Tpyb, oTBoaoB M3 [13-C, ycTponcTey
OTBETBNEHUI C MOMOLLBbID METANIMYECKMX TPOMHWUKOB AO/IKEH BbINOAHATb CrNeuManbHO O0byYeHHbIN
pabouunii nepcoHan, npoweaLwmnii obyyeHme u MeOLWMNI TULEH3UIO Ha NPaBO NPOM3BOACTBA 3TOrO BUAA
pabor.

6.20. PaboTbl NO coegMHEHUIO U TEMNOBOM M30AAUMKM CTbIKOB TPYyH cneayeT Npov3BOAWUTbL Mpw
Temnepatype He Huxe munHyc 10 °C.

6.21. Mpoxog TpybonpoBoaa CKBO3b CTEHKU GYHOAMEHTOB M Kamep M3 Kenes3obeToHa v apyrue
CTPOUTENbHbIE KOHCTPYKUUM cnefyeT OCYyWecTBAATb, KaK MNpasuio, C NOMOLbIO YNJAOTHUTENbHbIX
NPOKAA[0YHbIX KOMeL, U3 pe3nHbl, HageBaemblx Ha 13 060104Ky TENNOM30ANPOBAHHbIX TPYD, AN APYTUX
repMeTUKOB, YKNa4blIBAEMbIX B OTBEPCTUAX CTPOUTENBHBIX KOHCTPYKLUNA.

7. UCMNbITAHUA TPYBOIMNPOBOA0OB

7.1. VcnbiTaHUA U NPOMbIBKa TPybONpoBOAOB NPOM3BOASATCA B COOTBETCTBMU C TpeboBaHMAMMU
CHwuN 2.04.01, CHu1N 3.05.03 1 CM 40-102. TpybonpoBoAb! A0MKHbI NOABEPraTbCA NpeaBapuTeibHOMY U
OKOHYaTe/IbHOMY UCMbITaHUIO HA MPOYHOCTb U NAOTHOCTb.

7.2. MNpeaBapuTenbHble UCMbITaHUS TPybonpoBOAOB Ha MPOYHOCTb M MJIOTHOCTb cheayeT
BbIMOJIHATL MMAPABAMYECKMM CNOCOBOM.



7.3. MNpepBapuTenbHOe UCNbITaTENbHOE MMAPABANYECKOE AaBAEeHUE NPU UCMbITaHUM HA NPOYHOCTD,
BbIMNO/IHAEMOM [0 OKOHYaTe/IbHOM 3acbinkK TpybonpoBoaa, TENJIOBON U30AALUN CTbIKOB M YCTAaHOBKM
apmaTypbl, LOMKHO ObITb paBHbIM 1,5 paboyemy faBAeHMIO M NOALEPKMBATLCA NOAKAYKOM BOAbI HA 3TOM
ypoBHe B TeyeHue 30 MuH. [ocne yero mcnbiTaTeNbHOE AaB/IEHWE CHUXKAKOT A0 paboyero, KoTopoe
noanepkmeatoT B TedeHne 30 MWH, U NPOU3BOSAT OCMOTP COeAMHEHWUI Tpybonposoaa. PesynbTaThl
UCMbITAHUIN JOXKHbI PEFUCTPUPOBATLCA B XKypHane pabor.

7.4. OKOH4YaTeNbHOE UCMbITaTe/IbHOE MMAPaBAMYECKOE AaB/IEHME MPU UCMbITAHUAX HA NAOTHOCTD,
BbIMNO/IHAEMbIX NOC/IE TENOM30AALMMN CTbIKOB TPYD M OKOHYaTEbHOM 3acbINKKU TPYHONpoBOA0B, AOKHO
6bITb paBHbIM 1,3 pabouemy faBneHuto.

7.5. OKOHYaTenbHOE UCMbITaHWE NPOBOAAT B CeAYIOWeM NopAgKe:

- B TpybonpoBoae co3aatoT AaBieHne, paBHoe paboyemy, 1 NOALEPKMBAIOT €ro NOAKAYKON BOAbI
B TeYeHue 2 y;

- JaB/ieHMe MOAHUMAIOT A0 YPOBHS MUCMbITaTE/NIbHOIO M MOAAEPKMBAOT €ro NoAKAYKOM BOAbI B
TeyeHue 2 4.

TpybonpoBos cuMTaeTca BblAEPKABLIMM OKOHYATe/IbHOE UCMbITaHWE, eCAK NPU Nocneaytowen 2-
YaCoOBOW BblAEP)KKE MO UCMbITaTENbHbIM AAaBAEHUEM B TedeHWe 1 4 nageHne AaBAEHUA He NPeBbicUT
0,02 MnNa.

7.6. TpybonpoBoa ropsyen BoAabl, CMOHTUPOBAHHbIN U3 TEN0M30/IMPOBaHHbLIX TPyb M3-C, cheayet
TWATeNbHO NPOMbITb NPOTOYHOM MUTbEBOWN BOAOM. [TOpPALOK NpoBeAeHUA NPOMBIBKM U Ae3UHDEKLUN
TpybonpoBoaoB ropavero BogocHabkeHns us Tpy6 MN3-C npuHMMaeTcs B COOTBETCTBMM C TPebOOBaHUAMMU
CHw1M 3.05.04.

7.7. Cpaya B 3KCMN/yaTaUMIo CeTel ropavero BoA0OCHa0KeHMA U3 TeNI0M30AMPOBaHHbIX TPy6 M3-C,
3aKOHYEHHbIX CTPOUTENBCTBOM, OCYLLECTB/IAETCA B COOTBETCTBMMU C TpeboBaHMAMM npoeKkTa, CHuIM 3.01.04
n CM 40-102.

8. MPABW/IA BE3OMNACHOCTU NPU NPOU3BOACTBE PABEOT

8.1. Mpu npoussBoacTBe paboT Heobxogumo cobnoaatb TpeboaHua CHul 12-03, BKAtoyan
MOrpy304YHO-Pa3rpy3oyHble, 3eM/ISHbIE, 31EKTPOCBAPOYHbIE U FA30CBAPOYHblE PaboTbl, FTMApPaBANYECKME
M NHeBMaTUYECKMUE UCMbITaHUA (B YaCTM YCTAHOBJ/IEHUS OMNACHbIX 30H).

8.2. K pabotam no ycTpPOWCTBY CETEN ropsyero BOAOCHAOXKEHMA U3 U30AMPOBaHHbIX Tpyb M3-C
OONyCKalTCcA nLa, gocTurwme 18 net, npoweawme meamunMHCKoe 0CBUAETENbCTBOBaHME, cneymanbHoe
obyyeHue, BBOAHbIM MHCTPYKTaXK M MHCTPYKTaXK Ha paboyem mecTe no TexHUKe 6e30nacHoCTu.

8.3. Mpu xpaHeHun Tpyb M3-C n oTBOAOB Ha OODBEKTE CTPOUTENLCTBA M HA MECTEe MOHTA)Ka,
y4uTbIBaA roptoyectb 3TMX Tpyb (rpynna roptoyectn "lN3"), neHonoanypetaHa u NoaMaTUAEHa (rpynna
roptouectn "l4"), cnepyet cobnogaTb npasBuna MNPOTUBOMNONKaApPHOW 6e3onacHocTu. 3anpellaercs
pa3BoAMTb OrOHb U MPOBOAMUTL OFHEBbIE PaboTbl B HENocpeACcTBEHHOM 6An30CTH (He 6aunke 2 M) OT MecTa
CKNAAMPOBAHMA M30NMPOBAHHBIX TPYD, XPaHWUTb PAAOM C HUMW FOpHOYME U NIerKOBOCMNIAMEHsoWMecs
KUAKOCTU.

8.4. Mpu 3aropaHnm Tpyo, UX TENIOU30NALMM U OTBOLOB CNEAYET UCMO/Ib30BaTb OObIYHbIE CPEACTBA
NOXKapoTyLWEHMA; NPU NOXKape B 3aKPbITOM NOMELLEHUM CeayeT NOb30BaTbCA NPOTUBOra3aMmnm MapKu
BK®.

8.5. MNpwn ycTpoicTBE 3NEMEHTOB CTbIKa TEPMOYCAXKMBAIOLLMXCA MYyDT (MAHKET) C UICNONb30BAHNEM
NJaMeHn MPONAaHOBOWN FOPENKM HEeoBXOAMMO TLLATENbHO CAeAWMTb 3a HarpeBom My T M MaHXKeT U
NOAIMSTUNEHOBbIX 060104€eK TPYD, He A0NYyCKaA NepeXoros NOANITUIEHA UAW €ro 3aropaHus.

8.6. OTxoAbl NeHoNoANypeTaHa M NOAMITUAEHA NPU pa3pesKe TPyO nam ocsoboXaeHUN Tpyd oT
M30N1AUMN AOKHBbI OblTb Cpa3y Mocne OKOHYaHMA paboyeir onepaumm cobpaHbl U CKAAAMPOBaHbLI B
cneunanbHO OTBEAEHHOM Ha CTPOMMAOLWLAAKE MecTe Ha pacCToaHMM He MeHee 2 M OT
TEN/ION30/IMPOBAHHbIX TPYD U AeTanen.

8.7. Tpybbl 3 NeHonoAnypeTaHa U NOAUITUAEHA He B3PbIBOOMACHbI, NPU OObIYHbIX YCAOBUAX HE
BbIAE/AOT B OKPYKAIOLLYIO Cpesly TOKCUYHbIX BELLLECTB WU HE OKA3bIBatOT NPW HEMOCPEACTBEHHOM KOHTAKTe
BPeAHOrO B/MAHUA Ha oOpraHM3m 4enoseka. Ob6palweHMe € HMMKM He TpebyeT ocobbix mep
npeaocTopoXKHocTH (Knacc onacHoctn 4 no NOCT 12.1.005).

8.8. Bce paboTbl MO 3a/MBKE CTbIKOB W30/MPOBAHHbIX TPYyb CMecblo nNeHonosnypeTaHa



(npurotoBneHne cmecu MY, 3anMBKa CMecU B CTblK) LO0/IKHbI MPOM3BOAUTLCA B CNeLOAEeXAe C
NPMMeEHeHWEeM MHAMBUAYANbHbIX CPEACTB 3alWmThl (XN0N4aTobyMarKHbI KOCTIOM, cnelo6yBb, NepyaTku
13 MBX, xnon4aTobymarkHble PyKaBuLLbl, 3aLLMTHbIE OYKH).

8.9. Ha mecTe 3a/MBKM CTbIKOB [O/IKHbl Haxo4WUTbCA CpeacTBa ANA Aerasaunu NpuMeHsemblxX
BewecTB (5 - 10%-HbIi pacTBOpP ammuaka, 5%-Hbli1 PacTBOP CONSHOW KMUCNOTbI), @ TaKKe anTeyka C
MmeauKkameHTamm (1,3%-Hbili pacTBOpP NOBapPeHHOM conn, 5%-Hblli pacTBOp GOPHOM KMUCNOTbI, 2%-Hbli
pacTBOp NUTLEBOM COAbl, PACTBOP 1043, BUHT, BaTa, XKryT). He06X041MMO NOMHUTb, YTO KOMMOHEHT CMecH
MY (nonnMnsoumaHaT) OTHOCKTCA K AL40BUTLIM BELLLECTBAM.

MpunoxeHune A

(cnpaBouHoe)
HOKASATEﬂMCBOMCTBTPyEbIM3"CwMTOFO"HOﬂMaTMﬂEHA(ﬂaCL
TEN/TON30NAUUN N TPYBbI-OBO0/104KHU
Tabanua A.1
Mokasatenu ceolcTB Tpy6bl M3-C
[lokasaTenb 3HaueHMe MokKa3aTess
[Ilpemesl TekydeCTM NOPU PaCTSAXEHUN, He menee 16
MIla
OTHOCHUTENbHOE YIJIMHEHUE IIPU He menee 150
paspeBe, %
-4
KonddmumeHT JIMHEMHOTO pPaCUMPEeHUS =~ 1,5 x 10
-1
K i 1/K
CreneHbp cumBKU, %$: I[I9-C a =~ 70
[13-C B = ~ 65
CTOMKOCTL MNPU MNOCTOSHHOM
BHYTPEHHEM IaBJIEHUM (4) [OIpU
HadvaJibHOM HanpsxeHum (Mla) B
cTeHke TPyOH M TeMmneparype, °C:
12 npm 20 He mMenee 1
4,4 npm 95 He menee 1000
KozddmimeHT 3KBUBAJIEHTHOM 0,0106
PaBHOMEPHOZEPHUCTOM MEPOXOBATOCTHA,
MM
Tabanua A.2

MoKasaTtenun Tenaonsonaymnm

[TokazarTesb

BennumHa nokaszsaTesnsd




[morHoCcTs IIIY, kr/M3

He

MeHee 55

[IpounocTe IIIIY Ha cxaTtue, Mla He wmenee 0,2
ObbpeMHass OOJIS BaKPHTHX 0P, $ He menee 90
BonomnorJiomeHre IIpU KUISUEeHUM, 3 He 6osee 10
TenonposonHocTs npu 20 °C, He 6ojyee 0,032

Br/ (M x °C)

[[pOYHOCTBL Ha CIOBUI B OCEBOM He menee = ~ 0,12
HanpasJieHuy TPyOrl [19-C

oTHOCHUTesbHO IIIIY mnmpm TeMmrneparype

23 °C, Mla

XecTkOCTb TENJIOM30JIMPOBaHHOM He menHee = ~ 20

TpyOBl B panMajibHOM HalpPaBJIEHUMU

IpM OTHOCMUTEJIBHOM JedopMaluUM CXaATUI

%, kH/M2

MokasaTenu cBoicTB Tpybbl-060104KM [13-80

[TokazarTesb

3HaueHMe nokKasaTesnd

[lpenes TexkydeCcTu NPU PaCTAXEHUN,
MIla

He menee 19

OTHOCHUTEJIbHOE YIOJVMHEeHUEe IpU
paspeBe, %

He menee 350

[IpouHoCTh [I5 OOOJIOUKM IPU
BIOaBJIMBAHUM MHIEHTOpPa, kH

He menee 0,12

HOMOIPAMMA A1 TUAPAB/IMYECKOTO PACHETA TPYBOIMNPOBOAA

FTOPAYEN BOAbI CO CPEAHEN TEMMEPATYPOW 60 °C

Tabnnua A.3

Mpunoxenune b



110 5

90 |

75 _‘! 30 ~ 2000 —
= 20 -~ 1500 —~
=

63 - ¢

10 — 1000 —
750 —
(3]
50 -{\ 5= 5
& ] 500 ~
™~ 3 ‘7 400 —
40 ™~ 2 — _ .
~ 3 300
2]
2513
l\s z. 200 —1
324 =
™~ 150 ~
20 .{ 0,5 — \ 1,5 = -
0,3 ~L25
16 0,2 — 1 AR 75 —
0,75 — ™~ 50 —
0.1 N 40
0,05 — 0,5 = 30
20
15
0,25 —
10

d - pacueTHbIN gMameTp; g - PaCYeTHbIN pacxos Boabl;
V - CpefHAA MO CEYEHUIO CKOPOCTb ABUMKEHMA BOAbI;
i - TMAPABANYECKUIA YKNOH
(noTepw Hanopa Ha egMHULY ANMHbI Tpy6onposoaa)

PucyHok b.1

1000+



