NOCOBMUE
MO MPOEKTUPOBAHMIO TEXHONOMMYECKUX
TPYEOMPOBO/OB U3 NMACTMACCOBbIX TPYE
(k CH 550-82)

PA3SPABOTAHO HIMO "Mnactuk" MuHxumnpoma (kaHaupatbl TexH. Hayk C.B.Exnakos, HO.C.[JaBblgoB, WHXEHepbI
I".N.Wanwupo, E.C.NonbsaHoBa), BHUNTennonpoekt MunmonTtaxcneuctpos CCCP (pa3g.7), BHUATEXIT Munxumnpoma
(pa3n.8) B mononHeHne K "VIHCTPYKUMM NO NPOEKTUPOBAHMIO TEXHONMOMMYeCcKkMX TpybonpoBoaoB U3 MracTMaccoBbIX Tpyo"
(CH 550-82) Ha ocHoBe 06006LLEeHMsI OTEYECTBEHHOIO U 3apybeXXHOro onbiTa.

YTBEPXOEHO npukasom HIMO “INnactuk” ot 12 nrons 1983 r. N 321.

1. OBLUME NONOXEHUA
1.1. Hactoswee [locobue paspabotaHo B pgononHeHne K "WHCTPYKUMM MO NPOEKTUPOBAHWUIO TEXHOMOrMYEeCKMX
TpybonpoBOoAOB M3 MIAacTMaccoBbIX TPYG" 1 pacnpocTpaHSeTcs Ha NPOEKTPOBaHME TEXHOMOMMYECKNX TpybonpoBoaoBs 13
nnactMaccoBbiX Tpy6 HapyxHbiM anametpoMm o 1200 MM u3 nonuatuneHa Huakoro gaenexua (MHA), nonuatunena
Bbicokoro Aaenenwus (MBA), nonunponunena (MNM) n HennactndmumpoBaHHoro nonusuHunxnopuga (MNBX).

1.2. Cnocob npoknagky TexHonorm4yeckux TpybonposoaoB npmBeadeH B Tabn.1.

Tabnuua 1

Cnoco6 npoknagku TpybonpoBoaos

Mpynn | TpaHcnoptupyemoe | Kateropus BHe B nomelueHuax ¢ nponssoacTeamu,
a BELLECTBO Tpyb6onpoBso 3gaHun OTHOCSALLMMUCS NO NOXapHON
na OMacHOCTU K KaTeropuu
HaseMHo | noas3emMH | A b B r il E
n o
Hag3eMH
0

A |BpegHbie, K KOTOpbIM Il
matepuan Tpyo
XVIMUYECKUN CTOEK:

Kracca onacHocTu 2 ? ? - - - ? ? -
Knacca onacHocTtu 2 + + ? ? 2 + + ?

(consiHasi n cepHas
KMUCNOTbI, eakne

Lenoym)
Knacca onacHoctu 3 + + ? 2 ? + + 2
B |JlerkoBocnnameHsioL 1 ? ? - - - ? ? -

ne xugkoctu (JIBX)

"optouue rasel (), ? + - - - ? ? -
roprovne BellecTsa
('B).

roptoyme XuaKkoctu
(MX), k KoTOpPBLIM
matepuan Tpyo
XVIMUYECKUN CTOEK




B | TpyagHoroptoune (TI)
n Heroptoume (HIN):

K KOTOpbIM Marepuan v + + ? ? +, + + ?
TpyO xnmmnyecku -
OTHOCUTESNBHO CTOEK

K KOTOpbIM MaTepuarn \Y + + ? ? + + + 2
TPy XMMUYecku cToek -

MpumeyaHme. 3Hak "+" 03Ha4aeT, YTO NpMMeHeHne Tpyb gonyckaeTcs, 3HaK - HEOOMYCTUMOCTb MPUMEHEHNs Tpyo,
3HaK "?" - OonMyCcTUMOCTb MpUMEHeHUs1 Tpyb peluaeT NpPOoeKTHasi opraHM3aumsi Mo COrflacoBaHMI0 C COOTBETCTBYHOLLMMM
opraHamu ["ocygapCcTBEHHOro Hagsopa.

[onyckaeTcs npoknaabiBaTb TPY6ONPOBOAbl U3 MOSIMBUHUIXIOPUAHBLIX TPY6 AnameTpom Ao 110 MM 1 NONUITUNEHOBbLIX
TpyG, MMEoLMX M30MSLUMI0 M3 Hecropaemblx MaTtepuanos, Afs TpaHcnopTupoBaHus TI u HI, B nomelleHusix ¢
NMPOV3BOACTBAMM, OTHOCALLMMUCS MO MOXaPHOW OMacHOCTU K kaTeropusm B, 3a UCKMOYEHUEM CKMafCKMX MOMELLEHUA 1
TpaH3WUTHOM NPoKNaAKu TPy6onpoBoAoB.

BpeaHble BelwecTBa Knacca onacHoCTh 4 criedyeT OTHOCUTb: noXapoonacHble - K rpynne b n Heroptoume - K rpynne B.
1.3. TpybonpoBoabl U3 nnacTtMaccoBbix TpyO He JonycKaeTca NPUMEHATb AMs TPAHCMOPTMPOBAHNS BPEOHbIX BELLECTB
1 Knacca onacHocTW, B3pbiBOONacHbIX BellecTB (BB) n cxmkeHHbIX yrneBogopoaHbix razos (CYI), a Takke BewecTs, K

KOTOpPbIM MaTepuan pr6 XUMUYECKN HECTOEK.

1.4. TlpuMeHeHVe nnacTMaccoBbIX TPyOONpPOBOAOB B 3aBUCMMOCTW OT MaTtepuana Tpyd u TemnepaTyp HapyXHOro
BOo3ayxa (Hambonee xonoaHOM NATUAHEBKU) U TPAHCMOPTUPYEMOTO BeLLleCTBa NpMBEAEHO B Tabn.2.

Tabnuua 2
Honyctumas temnepaTtypa, °C
Matepwuan Tpy6 TpPaHCMOPTMPYEMOro BeLLecTBa
MakcuManbHas ans MUHVMManbHas Hapy>XHOro Bo3gyxa
KaTeropuu Tpy6onpoBoaoB (Hanbonee xonogHon
NATUOHEBKW)
il v \%
nHO v NBA 40 40 60 -30 -40
mn 60 60 100 0 -10
nBX 60 40 60 0 -10

2. BbIBOP MATEPUAIA U TUMNA TPYB

2.1. Matepvan Tpy6 v coeauHUTENbHbLIX AeTanen Ans nnacTMaccoBbiX TPYGONPOBOAOB U YNIIOTHUTENbHLIX 3TEMEHTOB
K HAM pEKOMEHZYEeTCs NPUHMMATL Ha OCHOBaHUM AaHHbIX MO XMMUYECKON CTOMKOCTM, NPUMBEAEHHbIX B npur. 1.

Mpn 3TOM creayeT yuuTbiBaTb, YTO: MOSIMATUIIEH CTOEK K BOAHbIM pPacTBOpPam KUCOT, LEenoYen v conel u K
3HAYUTENBHOMY YMCIy OpPraHUYeckMX MOLIMX CPEeACTB, He CTOeK K KOHLEHTPUPOBAHHBLIM KMUCIOTaM-OKUCTIIUTENSAM;
NOMMMPONUIEH MMEET TaKyld Xe XWMWUYECKYID CTOMKOCTb, Kak MOMU3TWMEH, HO MpWMEHWM Npu Gonee BbICOKUX
Temnepartypax; MNBX cToek k 60MbLWMHCTBY KUCIIOT, LWErnoYeil, pacTBOPOB COMEN, a Takke K OpraHNYeckmm pacTBopUTENaM



B CMECM C BOAOW, HE CTOEK K apoMaTMYECKUM U XIIOPMPOBAHHbLIM YINeBoAopoAaM; (ToponnacTt CTOek NpakTUYecKn Ko
BCEM BELUECTBaM; HaTyparbHbIi Kaydyk He CTOeK K Macram; CUHTETMYECKUA OyTaaneH-HUTPUIbHbIA Kayyyk UMeeT
XOPOLLUYK CTOMKOCTb K Macrnam u GeH3MHy, He CTOEK K OKUCNSLWMM BelwecTBaMm; ByTumkaydyk U STUNEH-NPONUIEHOBbIN
Kay4yyK MMEIT XOpOLUYK aTMOCEPOCTONKOCTb, OCOOEHHO NMPUroAHbl AN arpecCUMBHbIX BELLECTB, HE CTOMKM K Macnam u
Xnpam; HanpUTbl MO XMMUYECKOW CTOMKOCTM nmpubnmkaroTca K MBX 1 Mx CTOMKOCTb HaxoguTca B UHTepBare CTOMKOCTU
OyTaaMeH-HUTPUIBHOIO Kaydyka U OyTunkayyyka; CUHTETUYECKUI hbTopcodepXallMin Kaydyk Nno XMMUYECKOW CTOMKOCTU
NPEeBOCXOANT OCTasbHblE PE3UNHbI.

2.2. Ou3NKO-MEXaHW4YeCKMe CBOMCTBA TEPMOMNNACTOB, MWCMOMb3yeMbIX [nsi W3roTOBMEHMSI HAMOPHbIX TPyo w
COeaNHUTENbHBIX AeTanen, npMeeaeHsl B Tabn.3.

Tabnuua 3
lNokasaTtenu MeTton TepmonnacTbl
onpegeneHns
nBXx nBna nHO M
MHOTHOCTB. /G M3 FOCT 15139-69 1,38- 0,920- 0,949- 0,90-
’ 14 0,923 0,953 0,91
MokasaTenu Teky4ecTun FOCT 11645-73 - 0,3 0,3-0,6 0,2-0,4

pacnnaea, r/10 MuH

Mpeaen TekydecTn npu FOCT 11262-76 >50,0 >9,5 >20,0 >26,0
pacTsxeHuun, Mla

OTHOCUTENbHOE FOCT 11262-80 >25 >210 >200 >200
yanvHeHne nNpuv paspbise,
%

Mogaynb ynpyroctu npu FOCT 9550-81 |2500-3000| 110-160 | 680-750 | 670-1190
nsrnbe, MlMa
KoadpdhmumeHT lMNMyaccoHa - 0,35-0,38 | 0,44-0,46 | 0,42-0,44 | 0,4-0,42

TBepaocTb No BpuHHento, FOCT 4670-77 100-160 14-25 45-54 60-85
2
H/mm

Temnepatypa nnaenexus, |l[lonapusaynoHHbIN - 105-108 | 120-125 | 160-170
°C MUKPOCKON

Temnepatypa FOCT 15065-69 80 65 30 100
pa3msardyeHus no Buka, °C

CpepHuii koadnumeHT roCT 15173-70 810> 22.10—:1 2,2_10—3-1 1,5_10—-“-1
NMHENHOro TensoBoro

pacwmpeHus, 1/°C

TennonpoBogHOCTb - 0,17 0,35 0,42 0,23
(koachbpuumneHT (0,15) (0,3) (0,36) (0,2)
TennonpoBoAHOCTH),

B1/m-°C (kkan/m-y-°C)

YpnenbHas TeNNOeMKOCTb, - 2.1 2,5 2,5 2,1
kx/kr-°C (kkan/kr-°C) (0,5) (0,6) (0,6) (0,5)
OnanekTpnyeckas FOCT 6433.3-71 3,1-3,4 2,2-2,3 2,2-2,4 2,2

NPOHMLLAEMOCTb MpK 10ﬁ



My

Onektpuyeckas npoyHocTb | TOCT 6433.3-71 26-60 45-60 40-60 28-40
(TonwwmHa obpasua 1 Mm),
kB/MM

YaensHoe nosepxHoctHoe | [OCT 6433.2-71 6,6-1014 5.1013 1’2_1014 41013
conpoTueneHne, Om-m

YaenbHoe o6beMHoe OCT 6433.2-71 4,5_1015 7,8-1014 8,2-1014 1_1016
anekTpuyeckoe
conpoTtusneHne, OM-m

2.3. OCHOBHbIM BUAOM Harpysku Ansi nMiacTMacCoBbIX TPYO SIBNsieTCs BHYTPEHHee ruapocTtaTnyeckoe gasnexue. pu
3TOM TONLUMHY CTEHKM TPYD criedyeT onpeaensaTb no dopmyse

pd_ (1)
2R+ p

raoe o - HapyXHblii guameTp Tpy6bl;
7 - paboyee gaBneHue B Tpybonposoge, MMa;

F - pacyeTHoe conpoTuBrieHne maTtepuana Tpy6, Mra.

2.4. Pac4yeTHOoe conpoTMBEHNe maTepuarna Tpyb HagnexuT onpegenaTs no dpopmyne

R=RTE K K, (2)

roe R™ - HopMaTMBHOE ANNTENLHOE COMPOTUBIIEHUE pa3pyLleHnio MaTepuana Tpy6, MMa;

.. - Koo dULMEHT ycnosuin paboTsl TpyBonpoBoaa;

¥
K, - KOadhPULUMEHT NPOYHOCTU COeANHEHUS TPY6;
£, - K03apDULMEHT XMMINYECKON CTONKOCTM MaTepuana Tpyo.

2.5. HopmaTMBHOEe ANWUTENbHOE COMPOTUBIEHWE paspylleHno martepuana Tpy6 w3 MHAO, MBA, MM un MNBX B
3aBMCMMOCTW OT TemrnepaTypbl U Cpoka cryx0bl TpybonpoBoga cneayeT npuHUMaTtb no rpadukam, npuBedeHHbIM Ha
puc.1.
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Pwvc.1. 3aBUCMMOCTb HOPMaTUBHOTO ANWUTENBHOMO CONPOTUBEHUS pa3pyLueHuto &, maTtepuana Tpy6 oT Temnepatypbi 1
cpoka crnyx6bl Tpybonposoga ansa Tpy6:
a-wun3MHO; 6 -3 MNBLO, 6 - ua MI1; e - n3 NBX
Ona tpy6 wn3 MHO v MM Heob6xoAMMO y4nThIBaTb, YTO C MOBbILIEHMEM TemnepaTypbl CPOK CryxbObl Tpybonposoaa

COKpallaeTcA.

2.6. HanopHble Tpybbl M3 TepMONNacToB U coeaAMHUTENbHbIE AeTanu K HUM NOApasfenstoTcs Ha TuMbl B 3aBMCMMOCTU
OT BeNMYMHbI HOMWHaNbHOrO AasneHus (Tabn.4). 3a HOMWHanbHOe AasneHue TpyO U3 TepmomnnacToB MPUHMMAaeETCH



MakcumarnbHoe paboyee gaBneHve nNpu TPaAHCMOPTUPOBaAHWKM MO HUM BoAbl ¢ TeMnepaTypor 20 °C M pacyeTHOM cpoke
cnyx6bl 50 net ana Tpy6 m3 MNBX, MHA, NMBA n 10 net - anga Tpy6 na M.

BennunHa
Twun Tpy6 HOMWHaNbLHOro AaBreHus
Tpy©6, MlMa
O6neryeHHbIn (0) 0,1
JNerkun (17) 0,25
CpegHenerkui 0,4
(cn
CpegHuii (C) 0,6
Taxensin (T) 1
OcoboTspkensint (OT) 1,6

Tabnuua 4

2.7. Ona tpy6 w3 MHAO, NBA, MM n MNMBX npyn TpaHCNOPTMPOBaHUU MO HWUM BOAbI C Pa3fMYHOM TeMMepaTypor n npu

pa3HoOM cpoke cryx6bl TpyGonpoeoaa paboyee AaBneHne Ppaﬁ B rocriegHem criegyeT NpuHUMaTh no puc.2-5.
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Puc.2. 3aBrncnmocTb pabouero gaBneHus Ppaﬁ OT TeMnepaTypbl U cpoka cnyxbbl Tpybonposoga ang Tpy6 ns MHA:

a-mnoB T (<)M Cll(---)n6-T1mnoB C (-) n 11 (-.-.-)
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Puc.3. 3aBncumocTb paboyero gaBneHuns Ppaﬁ OT TeMnepaTypbl U cpoka cnyxobl Tpybonposoaa anst Tpy6 ns MNMBA:
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Puc.4. 3aBncumocTb paboyero gaBneHus Ppaﬁ OT TeMnepatypbl 1 cpoka cnyx6bl Tpybonposoaa ans Tpy6 s MMM tunos T

(), C (=) n N (=)



{3
‘\\. \\

2 X W

S
2

Tarrgoamyos, "¢
Pwnc.5. 3aBucmumocTb paboyero gaBneHus Ppaﬁ OT TemnepaTypbl U cpoka cnyx6ul Tpybonposoga ans Tpy6 ns MNBX Trnos

OT (-), T(---),C(---)nCIl(-)

Mpu TpaHcnopTupoBaHUWM BOAbI (MW OPYrMx BewecTB) ¢ TemnepaTypon Hwke 20 °C pabouvee OaBneHue cnegyet
npuHMMaThL Takoe e, kak npu Temnepatype 20 °C.

2.8. Ona Tpy6onposogos I, Il n IV kateropuin Benu4uHbI RE Ppaﬁ, onpegerneHHble no rpadgpukam Ha puc.1-5,

HEeobXoOMMO CHWKATb MYTEM YMHOXEHUS] Ha KO3(MUMEHT ycrnoBuin paboThbl KY (Tabn.5), yunTbiBalOLWMIN ONACHOCTb
TpaHcnopTMpyemoro no Tpybonposoay BeLLECTBA.

Tabnuua 5
Kateropu | I'pynn | Temne- KoabdpuumeHT ycrnosuin paboTsi KY ans 1py6 us
a a |patypa,

TpyGonpo °C

- BOAa

MHD wan NBA, MBX nn
Tunbl Tpyo
Jl cn C T chn C T | OT n C T
il | Anb 20 04 o4, 04 06|06 | 06 0606 04 0,4 0,6




30 04 04 04 06| 06| 06 06| 06 04 04 0,6

40 - - 04|05 - |04 04 04 03 03 045
50 - - - - - - o404 - 025 04
60 - - - - - - - 04| - 0203
WY B | 20 | 04 |04 04 06 04| 04 04 06 03 03 |035

30 04 04 04 06| 04| 04 |04 06| 03 0,3 | 0,35

40 - - 04 05/ - - 02|04 02| 02 |025
50 - - - -] - -] - - 02 | 02
60 - - - -] - - - - 1015|015

2.9. ina TpybonpoBodoB criegyeT NpUMEHSTb COeAMHEHWUS W cOoeOMHUTENbHble AeTanu, paBHOMPOYHbIE OCHOBHOMY
maTtepwuany Tpy6.

Mpn UCMOMb30BaHUM COEAUHEHUA U COEOMHUTENbHLIX AeTaneil, He PaBHOMPOYHLIX OCHOBHOMY MaTepuany Tpyo,
H
BENUYMHbI £ 1 Ppaﬁ, onpegerneHHble no rpacdukam Ha puc.1-5, cneayeT CHWKaTb NyTemM YMHOXeHUs1 Ha KO3 ULMEHT

NPOYHOCTN COEANHEHUN Kc, NpUHUMAaEMBIN no Tabn.6.

Tabnuua 6
Cnocob coeanHeHus KoadpdhmumeHT npoyHoCcTH
coeauHenunii £, ans Tpy6 n3
nHAO, i MnBXx
nBL
KoHTakTHas cBapka BCTbIK:
Ons coegnHeHnsa Tpyod u coeguHUTENbHbBIX AeTanen 0,9-1,0 0,9-1,0 -
01151 N3roTOBMEHMS TPONHUKOB PaBHOMPOXOAHbIX NPAMbIX U 0,6-0,7 0,6-0,7 -
CerMeHTHbIX OTBOA0B
0N U3rOTOBMNEHNS TPOMHMKOB PaBHOMPOXOAHbIX KOCbIX U 0,3-0,4 0,3-0,4 -
pPa3HOMPOXOAHbIX MPSMbIX
KoHTakTHaga cBapka BpacTpyb ans coeamHeHns Tpyd u 0,95-1,0 | 0,95-1,0 -
coeauHUTENbHbBIX AeTanen
Cknenka BpacTpyb ansi coeanHenust Tpyd 1 coeanHUTENbHbIX - - 0,9-1,0
nertanen
OKCTpy3noHHasi ceapka (npu V-obpasHol pasaernke KpOMOK):
coeauHeHus Tpyb 0,6 0,55 -
0N N3rOTOBMNEHNS TPOMHMKOB M CErMEHTHbBIX OTBOAO0B 0,3-0,4 0,3-0,4 -




"a3oBas npyTkoBas cBapka (npu V-o0pasHon pasgenke KpoMOK):

ans coeguHeHus Tpy6

Ana N3rotoBlieHnd TpOIZHI/IKOB N CerMeHTHbIX OTBOAOB

Ha cBoGogHbIX hnaHuax, ycTaHaBnMBaeMbIX:

Npv NpuBapeHHbIX (NPUKNEEHHbIX) K Tpybam BTynkam nog cnaHel

Ha Tpy6ax ¢ hbopMOBaHHLIMU YTONLLEHHBIMU BypTamm

Ha Tpybax ¢ 0oTOOPTOBKOW

0,35 0,35 0,4
0,15-0,2 | 0,15-0,2 |0,2-0,25
0,9-10 | 0,9-10 | 0,9-1,0
0,8-09 | 0,8-0,9 -
0,5-0,7 | 0,5-0,7 | 0,6-0,7

2.10. Xumuyeckass CTOMKOCTb MaTepuana Tpyd W coeguHuTENbHbIX AeTanen xapakTepusyeTtcsi KoaddhUUMEHTOM
XUMUYECKOW CTOMKOCTU X, , KOTOPbI ONpeaenseTcst kak OTHOLIEHWEe XMMWUHYECKOW CTOMKOCTM MmaTepuana K JaHHOMY
BELLEeCTBY K XMMWUYECKON CTOMKOCTN MaTepuana K Boje.

I'Ile 3TOM NpUHMMaeTCAd, YTO MaTepuan XMMNUYeCKMn CTOEK, eClin K}{ = 0,5-1, XMMNYeCKkn OTHOCUTENBHO CTOEK, ecnu

&, =0,1-0,5 n xumunueckn HecToek, ecnu £, <0,1.

2.11. Tpn onpegeneHnm XMMMYECKOMW CTOWMKOCTM K BELLECTBY, TpPaHCNopTMpyemoMmy no TpybonpoBoay, B NepByto
odepenpb crieqyeT MCNonb3oBaTh AaHHbIE MO UCCNEeOOBaHWMIO HarpyxeHHbIx obpasuos Tpy6 wuz MHA, MNBAO, MM u MBX,

npuBefeHHble B Tabn.7-10.

BeliectBo KoHueHTpaumn | TemnepaTyp | HanpsikeHn KoahdpmumeHt
a, % a, °C e, MlMa XUMUYECKOWN CTOMKOCTHU
Tpy6* n3 NHA
no no
BPEMEHU | HAaNPSXKEeHWUIo
K}C.B K}C.H
A3oTHaga kucnota 53 80 4-2 0,01 0,3
40 5 0,005 0,5
65 80 4-2 0,01 0,3
BeHauH 100 80 4 0,08 0,68
100 60 2 0,7 0,94
4 0,03 0,63
2 0,55 0,93
BeHzon 100 80 4 0,06 0,75
2 >1(2,2) 1
100 60 4,5 0,07 0,73

Tabnuua 7
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Bopga co cmauymBatowmmm
cpeacTeamu

Bosayx

a3 NpnpoaHbIN, COCTOSALMI
B OCHOBHOM M3 MeTaHa

["ekcaHon

[ekaH
OumeTtuncynecout
OuxnopatuneH

Ouatuncynsdar

Kncnopopg
KoHgeHcaT rasosbiii (CMecb

apomaTnyeckux u
anndaTU4eCKnx BeLLECTB)

Macno TpaHcdopmaTopHoe

MegaHoro anekTponuTa
pacTBop

MeTtaHon

MeTunexxnopug

MeTnnoBbii achmp

100

100

100

100

100

100

100

100

100

100

100

100

100

20/5

100

100

100

100

80

80

80

80

80

80

80

60

80

80

80

20

80

60

80

60

80

60

80

2,5

4-2

4-2

4-2

4,5
25

4-2

>1(10)

>1 (5)

0,4
>1(5)
0,1
0,6
0,003
0,2
0,03
1
0,2

>1 (1,5)

0,9

0,72

0,87

0,42

0,16

0,78

1

[onroeeyHbl 4500 4

0,24

0,3

>1 (6)

0,05
0,8
0,04
0,3

0,55

300000

0,78
1

0,84

0,67
0,95
0,65
0,85

0,85




aLeTOYKCYCHOW KUCMOTbI
Motowwme BellecTBa
Hatp egkui

HaTtpwua runoxnopua,
copgepxawmn 12% xrnopa

HedTb
HedpaKLMOHNPOBaHHAs

(CMer apoMaTtun4ecKknx u

anudaTu4ecKknx BeLLEecTB)

OkTaHon

MoBapeHHoO conun pacTBop

Monncynsdug

CepHas kucnota

Pasnuynas

50

100

100

100

100

100

25

100

40

78

85

90-91

95-97

98

80

80

80

40

60

20

80

60

40

80

60

80

80

80

60

80

80

80

80

4-3

4-2

4,5

2,8

4-2
4,5-3
4-2
4-3
415

4,5-2,5

0,1-1 0,6-1
> 1 (15) 1
0,02 0,5
0,07 0,62
0,035 0,25
0,08 0,7
07 0,95

JonroeeyHsbl - 23 r.

To xe
1 1
>1(10) 1
0,2 0,82
>1(1,4) 1
0,005 -
1 1
>1(10) 1
>1(15) 1
0,35 0,75
>1 (40) 1
>1(4) 1
>1(1,5) 1
>1(1,4) -
0,05 -
0,5 -
0,02 -
0,25 -
0,007 -
0,2 -
0,005 -




Cwmecb, cocTodwasn ns Bogbl
88,5 Bec.y, xnopaTta HaTpus
10 BecC.4, rMAPOOKNCKU HATPKS
1 Bec.4, aHnnuHa 0,25 Bec.u,
MoHoxnop6eHsona 0,25 Bec.4
n TonyonguHamuna 0,25
BEC.Y.

Cwmecb 1, 3,5
TpyMeTMnGeH3ona 1 gekanHa
Cmecb XpoOMOBOM 1 a30THON
KUCNOT M BoAbI

ConsHas kucnoTta

CTtoyHasg Boga npeanpuaTui
MOJTOYHOI NPOMBbILLIIEHHOCTH

CTouHas Boga npeanpuaTms
XMMBOJTOKHa

CTto4yHas Boa Lenmnono3HbIX
npegnpuaTUn

Tonyon

TpuaueTunrnvuepuH

1, 3, 5 TpumeTNNGEH30MN

Yrnepog 4YeTblpexxnopucTbIi

YKkcycHas kucnorta

98

98

100

11

100

33

100

100

100

100

100

100

100

100

100

60

60

60

98

60

40

80

80

40

80

80

80

80

80

80

80

80

60

80

60

40

80

60

4-2

4-2

0,3
0,04
0,1

0,1

0,02
0,7

0,0001

0,35

0,32

0,3

0,85

0,016
0,8
>1(2,8)
0,05
0,45
0,08
0,85
0,06
0,3
0,4
0,2
0,1
0,14

0,1

0,5

0,65

0,95

0,75

0,73

0,75

0,95

0,65

0,95

0,65
0,9
0,7

0,95

0,62
0,8
0,8
0,7

0,58




dopmanbaerna

dTopxnopyrneesoaopon

Xnopodopm

XJ'IOpHaH KMUcnoTa

OTUNEeHrNnKkonb
OTnneHxnopua

OTunosbIn acup
aLeTOYKCYCHOWN KUCMOThI

98

40

100

100

10

10

10

20

20

100

100

100

100

40

40

80

60

60

80

60

40

80

40

80

80

80

80

2 0,02 -
5 0,05 -
3 0,02 -
5 0,01 0,6
4-2 0,1 0,55
4525 0,25 0,7
4,5 0,02 0,44
2,5 0,04 0,52
4-2 0,25 0,7
45-25 0,15 0,62
5-3 0,07 0,53
4 0,25 0,58
5 0,07 0,36
3 0,03 0,25
4-2 >1(2,3) 1
4-2 0,75 0,9
4 0,2 0,8
2 >1(7,5) 1

* Tpn TpaHCMOPTMPOBaHUM BELLECTB C MEHbLUEN TEMMEPATYpor, YeM ykasaHo B Tabnuvue, NpUHMMAtOTCS 3HAYeEHUs
KoadhpmumeHTa XMMMYECKOM CTOMKOCTU Te e, YTO and 6nuwkanwen no Tabnuue 6onbwen Temnepatypsbl (100, 80, 60 unn

40 °C).
Beuectso KoHueHTpaum | Temnepatyp | HanpsixeHn | KoadduumeHT xummyeckomn
A, % a, °C e, MlMNa cTomnkocTn Tpy6* ns Il
no BpeEMeHHU no
K. HanpsXXeHuo
K}C.H
A30THas kucrnoTa 15 80 4-2 0,2 0,6
AHUNWH 100 130 - 0,01 -
MoHoxnopykcycHas 100 80 4 0,03 -
KucnoTa
3 0,05 -

Tabnuua 8



MoHosTunamuH 100 100 3-2 1 1
Hatp egkui 30 80 - 0,3 0,7
Hatpusa runoxnopua 12 80 - 0,01 -
Hwukena anektponuTta - 80 4 0,03 -
pacTBop
CepHas kucnota 40 100 3-2 >1(1,6) 1
85 80 3-1,5 0,2 0,6
90 80 - 0,05 -
98 20 - 0,01 -
Cwmechb aaotHoﬁ n 15:4 80 4-2 0,15 0,5
NraBYKOBOW KUCMOTI
ConsHas kucrota 20 100 - 0,8 0,9
30 100 3-2 0,15 0,47
80 3-2 0,2 0,57
TpuwauetTunrnuuepuH 100 100 3 0,07 -
TpUaTUNEHrnNnKosb 100 100 3-2 0,65 0,85
YKkcycHas kucnota 100 80 - 0,1 -
docopHas kucnoTa 75 80 4-2 0,4 0,7
OTnneHxnopua 100 80 7 0,05 -
100 20 5 0,001 -
* CM. CHOCKY Kk Tabn.7.
BewectBo Temnepatyp | KoHueHTpauwn | Hanpsxenun | Bpemsa go | Koadpduuue
a, °C A, % e, MlNa paspyLLeHu HT
A, 4 XMMUYEcKO
CTOMKOCTU
Tpy6* n3
nBeg
A3oTHas kucnora 80 5 2 2.103 -
1,3 2,5_103 0,2
80 30 2 80 -
1,8 100 -

Tabnuua 9



AHUNWH

Bopa

HaTtpwua rmgpooknce

CepHas knucnota

CmaumBatoLiee
BeLLecTBO

ConsHas kucnota

chyCHaﬂ KncnoTta

XpOMOBaFl Kncnorta

80

80

80

80

80

80

80

80

80

80

80

80

30

80

90

98

20

40

99,5

60

1,3
0,8

1,2

1,8

1,5

0,7

1,3

1,3

0,7

1.1

0,7

1,3

0,7

1,5

0,7

1,8
1.1

0,7

1,3

1,8

1,3

0,7

1,3

1,3

0,7

150

150

2:10

10

1,510

3-10
10

70

510

5-10

4-10

4,10

300

310

30

10

40

210

210

10

6-10

10

210

210

210

0,01

0,005

0,007

0,3

0,1

0,03

0,4

0,1

0,1

0,1




7-10

XpomoBsas kucnora 80 30 1,3 2.10° 0,1
0,7 2:10 3 0,1
* CM. CHOCKy K Tabn.7.
BelectBo Temnepatyp | KoHueHTpauwm | HanpsxkeHun | Bpemsa go | KoadhdpumumeHt
a, °C a, % e, MlMa paspyLUeHN | XUMUYECKON
A, 4 CTOWKOCTM
Tpy6* n3 NBX
A30THas kucnoTa 60 5 8 107 -
’ 4102 0.4
60 30 9 20 -
6 100 -
AHUIWH 60 - 10 20 -
60 - 5 20 -
60 - 2 20 -
60 - 0,7 20 -
Bopa 60 - 7 >10 4 1
MaszyT 60 - 9 1 -
- 6 40 -
Hatpusa rugpookucs 60 5 9 60 -
60 30 7 2.10 3 0,2
60 - 4 10 4 -
60 - 2 310 4 -
CepHas kncnota 60 80 10 30 -
60 - 8 6103 0,6
60 90 7 3103 0,2
60 - 4 3 -

Tabnuua 10



60 - 2 10 4 -
60 98 7 1,5_103 0,15
60 - 4 51073 -
60 - 2 2.10 % -
CongaHas kucnoTa 60 20 7 104 1
>4-10 4
60 35 7 >104 1
YKcycHas kucnoTa 60 40 8 103
XpomoBas kucrnora 60 10 7 2_103 0,2
60 10 4 104
60 10 2 2.10 4
60 30 7 103 0,1
60 30 4 3103
60 30 2 104

* CM. CHOCKY k Tabn.7.

I'IpV| 3TOM ANnA pAaga BelwecTB onpenefieHbl pa3aernbHo KOSCb(bI/ILLI/IeHTbI XUMMNYECKOW CTOMKOCTU MO Hanps>xeHunto K}C.H

v no spemeHn A _ .

B atom cny4vae BenuuuHbl E¥ n Ppaﬁ, onpeeneHHsle no rpagukam Ha puc.1-5, cnegyeT yMHOXaTb Ha KO3ULMEeHT

XMUMUYECKOW CTOMKOCTU MO HanpshKeHWto, a npu onpegeneHun cpoka cnyxbbl TpybonpoBoaa, MocnegHui cnegyet
YMHOXaTb Ha KO3 DULMEHT XMMUYECKON CTOMKOCTU MO BPEMEHN.

H
Ecnn &, Gonblue 1, TO BENMUMHBI & U Ppaﬁ NMPUHUMAIOT TaKUMKM, KaK Ans BOAbl, @ CPOK CryxObl TpybonpoBoaa
yBENMYMBAETCS.

Mpu oTcyTcTBUM BellecTB B Tabn.7-10 MOXHO Mcnonb3oBaTh AaHHble, NpuBeAeHHbIe B npun. 1. [pyn 3TOM BENUYUHBI

H o o o
R Pp&ﬁ, onpeaeneHHble no rpadukam Ha puc.1-5, yMHOXaKT Ha KO3(PMOUUNEHT XMMUYECKON CTONKOCTU, NMPUHATLIN B
cooTtBeTcTBUM € N.2.10 HacToswero MNocobus.

2.12. I'Ipvl BO3OENCTBMM Ha pr6b| BHELWIHEro rnmapocrtatnvyeckoro AaBreHnda BO3MOXHa noTepA prGaMI/I



(HOPMOYCTONYMBOCTM C NEPEXOAO0M MONEPEYHOTO CEYEHMs OT Kpyra K Srnuncy.

HaunmeHbluee 3Ha4YeHne HapPYXHOro Kputn4eckoro gasneHnd P.TI onpenenarT no qaopmyne

3
E 28
B=—2 [ ] , ®)
41-p*Hld -
roe E - moaynb nonsyyectu matepuana Tpyobi;

i - koadmumeHT MNMyaccoHa maTtepuana Tpybbl, NPUHUMAEMbIA MO AaHHBIM Tabn.3

2.13. Mogynb nonayyectu Matepuvana Tpyobl &, MMa, npuHMMaeTcs ¢ y4eTOM €ro U3MEHEHWUS MpU ONUTENbHOM
OeNCTBUM Harpy3ku u Temnepatypbl Ha Tpybonposog no dopmyne

E=K|:|E|:|, (4)

rae & - Moaynb nonsyyectu matepuana Tpy6bl npu pactsbkeHun, Mra, npurumaemsii ana MHA, NBA, MM v MNBX no
rpadvkam, npnBegeHHbIM Ha puC.6;

Kp - xoabuumeHT, yunTbiBalOWMA BRMSHUE TemnepaTypbl Ha [AedOpMaLMOHHble CBOWCTBa MaTepuana Tpyo,
nNpUHMMaeMbIn No rpaduky Ha puc.7.
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Pvc.6. 3aBnCMMOCTb MOaynisi NMON3y4ecTn Matepuana Tpy6bl Npu pacTskeHun A oT cpoka cryx6bl Tpy6onposoaa u
BENUYMHbBI HANPSPKEHUsI B CTEHKE TPYObI:

a-un3MHO; 6 - naNBAO; 6 - na3 MI1; 2 - n3 NBX
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Pwc.7. 3aBncnumocTb koathduumenTa £y OT TemnepaTypbi
2.14. MNMpu ncnonb3oBaHMKN NNACTMACcCOBbLIX TPYD, UMeOLNX B pe3ynbTate ANUTENBHOrO XpaHeHUs UNU CBEPTLIBAHMS B

OyXTbl HayarbHy 3MNUMNCHOCTb, KOTOpas Oblfla onpefeneHa 3aMepamMu, BENUYMHY AOMYCKAEMOro HapYXXHOro AaBreHus
crneayeT CHUXaTb NyTeM YMHOXEHUA Ha KOadUUMEHT A, NpMHUMaeMbIii No rpaduky Ha puc.8.

g/ 4
rx’
- ! 98—
AT N
= q;.. —
5
4z
g 2 4 5 8 1wk
-;‘:"ﬂ?

Puc.8. HayanbHas annuncHocTb Tpy6 (a) 1 3HavyeHnsa koadhbduumneHTa, y4nTbiBatoLLEro nameHeHme paguyca Tpyo (6)

2.15. BenuuuHbl [OMNyCKaemMoro KpUTUYECKOro [OaBneHusi, onpegeneHHble gns Tpy6 wu3 MHO Teopetudeckn w
3KCnepuMeHTanbHo, NokasaHbl Ha puc.9.
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Puc.9. CpaBHeHMe TeopeTUYeCKUX (CMMOLLUHbIE NIMHUM) N SKCNIEPUMEHTAarbHbIX (LUTPUXOBbIE NMMHUN) KPUBBIX 3aBUCUMOCTM
Hapy»XHOro KpuTuyeckoro aaenexus anga tpyo na MNMHLO ot cpoka cnyx6bl Tpybonposoga u Tuna Tpyo

YcronumocTtb Tpy6 13 MHL k BakyyMy anst cpoka cnyx6bl Tpy6onposoga 50 net n temnepatypsl 20 °C npmMBegeHa Ha
puc.10.
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Puc.10. Mpadmk npoyHocTu Tpy6 n3 MNMHL npn Bakyyme

OnpepeneHHble Mo rpadukam Ha 3TUX PUCYHKax BEMUYMHLI PEKOMEHAYETCA CHWKaTb MyTeM [aBrieHus Ha
koahpMLIMEHT 3anaca NPOYHOCTM ANA maTepuana Tpy6 .. =1,3.

Ana Temnepatypbl 20 °C koathdUUMEHTHI 3anaca NPOYHOCTU NpuHMMatoTea ans Tpy6 na3 MBA, A - =16, MM - &£ =
24nNBX- £, =3.

Mpumep. Ona Tpy6bl n3 MHL HapyxHbIM guameTpom @ = 110 MM 1 TONLWMHON CTeHkM & = 6,3 MM no puc.10 Haxogum
BEMUYVHY PaBHOMEPHO pacrnpefeneHHOro HapyXHoro u3bbitouHoro aaeneHus 0,14 MMa. OTy BenuuMHY CHUXaewm,

0,14
pa3aenus Ha koadpduumeHT 3anaca npoyHoctn £, = 1,3. Otclopga —— = 0,107 MMa.

2

3. BbIBOP COEAUHUTENBHbIX AETANENA, BUAOB COEAUHEHUA U APMATYPbI AN MNACTMACCOBBIX
TPYBONPOBOOOB

3.1. OcHoBHbIM crnocobom coeaunHeHnst Tpyo m3 MHL mexay cobon u ¢ coeanHnTenbHbiMu aetansmu 3 MNHL sensetca
KOHTaKTHasi CTbIkOBasa cBapka. OTy CBapKy HaanexuT BbinonHATb B cootBeTcTBUM ¢ OCT 6-19-505-79.

Ona 1py6 u3 MNMHO no FTOCT 18599-73 (1abn.11) HapyXHbIM AnameTpoMm 63 MM U Bbile C TOSMLMHON CTEHKM Bonee 3
MM, a Takke ansa Tpyd mn3 MHO no TY 6-19-214-83 (1abn.12) cnepyeT NpUMEHSATb COeguHUTENbHbIE AeTanu us MHAO,
npegHasHadeHHble Ansg coeanHeHns ¢ Tpybamu KOHTAKTHOM CTbIKOBOW CBapKOW.



OcHoOBHble pasmepbl coeguHuTenbHbIX getanen ud MHLO no TY 16-19-213-83 (puc.11) npuBeaeHbl B Tabn.13, a
coeanHuTenbHblx getanen us NMHO no TY 6-19-218-83 (pnc.12) - B Tabn.14.
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Puc.11. CoegnHutensHble getanu u3 MNHLA, narotoBnsemble MeToAaMn NUTbs NOA AaBIEHNEM, MPECCOBAHUEM U
HaMOTKOMW:

a - TPOMHUK; 6 - YrONbHUK; 8 - YronbHUK 45°; 2 - BTYNKa nog dpnaHew; 0 - nepexoq
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Puc.12. CoeguHuteneHble getanu u3 MNMHLO, nony4yaemble n3 oTpe3skoB Tpyo:

a - otBog cBapHom 90°; 6 - oTBOA cBapHon 60°; 8 - 0TBOA CBapHOM 45°; e - oTBOA cBapHo 30°; 0 - TPOMHNK CBAPHOW;
€ - TPONHMK cBapHom 60°; X - TPOMHMK CBAPHON HEPABHOMPOXOAHLIN; 3 - OTBOA FHYThIN

Tabnuua 11
Hapy>xHbIn Tpy6bl 13 NMHA no FTOCT 18599-73 Tuna
anameTp
Tpy6, MM
1 cn C T
TOMWMH | Macca 1 | TonwmH | macca 1 | TonwmH | macca 1 | TonwwmH | macca 1
a M, KI a M, KT a M, KT a M, KT
CTEHKNU, CTEHKU, CTEHKN, CTEHKW,
MM MM MM MM
10 - - - - - - 2,0 0,052
12 - - - - - - 2,0 0,063
16 - - - - - - 2,0 0,091
20 - - - - - - 2,0 0,118
25 - - - - 2,0 0,151 2,3 0,17




32 - - - - 2,0 0,197 3,0 0,282
40 - - 2,0 0,25 23 0,282 3,7 0,434
50 - - 2,0 0,316 2,8 0,444 4,6 0,671
63 2,0 0,402 2,5 0,49 3,6" 0,693 5,8* 1,06
75 2,0 0,482 2,9 0,681 4,3* 0,974 6,9* 1,5
90 2,2 0,632 3,5 0,973 5,1 1,39 8,2 2,13
110 2,7 0,949 4,3* 1,46 6,3* 2,08 10,0* 3,17
125 3,1 1,23 4,8 1,89 7,1 2,67 11,4 4.1
140 3,5 1,54 54 2,32 8,0 3,36 12,8 5,16
160 3,97 2,01 6,2* 3,04 9,1* 4,36 14,6* 6,72
180 4,4 2,48 7,0 3,86 10,2 5,49 16,4 8,46
200 4,9 3,07 7,7 4,72 11,4 6,81 18,2 10,4
225 5,5* 3,85 8,7* 5,99 12,8 8,6 20,5* 13,2
250 6,1 4,75 9,7 7,41 14,2 10,6 22,8 16,3
280 6,9 6,01 10,8 9,22 15,9 13,3 255 20,4
315 7,7* 7,54 12,2* 1,7 17,9* 16,8 - -
355 8,7 9,59 13,7 14,8 20,1 21,2 - -
400 9,8* 12,1 15,4* 18,7 22,7* 27,0 - -
450 11,0 15,3 17,3 23,7 255 34,0 - -
500 12,2* 18,8 19,3* 29,2 - - - -
560 13,7 23,7 21,6 36,7 - - - -
630 15,4* 29,9 24,3* 46,3 - - - -

* K gaHHbIM pa3mepam Tpyb paspaboTaHbl coegmHutensHble getanu n3 NHA (no coctosaHumio Ha 01.01.84 r.).

Tabnuua 12
Hapy>xHbIn Tpy6bl n3 NHA no TY 6-19-214-83 tnna
anameTp
Tpy6, Mm
n chn C T

TonuwmHa | macca 1 | TonwuHa | macca 1 | TonwmHa | macca 1 | TonwumHa | macca 1
CTEHKM, M, KT CTEHKM, M, KI CTEHKM, M, KT CTEHKM, M, Kr
MM MM MM MM




315 - - - - - - 28,7 26,2
400 - - - - - - 36,4 42,2
500 - - - - 28,3 42,7 45,5 65,7
630 - - - - 35,7 67,6 - -
710 - - 27,4 59,7 40,2 85,8 - -
800 - - 30,8 75,5 45,3 108 - -
900 22,0 61,6 34,7 95,7 - - - -
1000 24,4 76,1 38,5 118,0 - - - -
1200 29,3 109,0 46,2 170,0 - - - -
OcHoBHbIEe pa3mepbl coegmHuTeNbHbIX getanen n3 NHO no TY 6-19-213-83, mm
d | d d z zy 23
D oy ki [ns Tpy6 Tvna
C,T ] T n cn Cc T Cc T
63 - 102 73 12 63 120 | 120 - - 50 | 50 - -
75 63 | 122 88 14 75 150 | 150 - - 50 | 50 | 63 | 63
110 | 63 | 158 | 122 20 110 | 225 | 225 - - 80 | 80 | 69 | 99
160 | 110 | 212 | 172 28 160 | 325 | 320 - - 80 | 80 | 64 | 64
225 | 160 | 268 | 233 40 225 | 478 | 478 - - 100 | 100 | 87 | 87
315 | 225 | 370 | 332 50 - - - - - 100 | 100 | 100 | 100
400 | 315 | 482 | 425 50 - - - - - 100 | 100 | 104 | 104
500 | 315 | 585 | 526 50 - - - - - 100 | - | 190 | 190
400 117 | 117
630 | 400 | 685 | 636 50 - - - - 100 [ 100 | - | 224 | -
500 143
710 - 800 | 730 55 - - - - 100 | 100 | - - -
800 - 905 | 833 55 - - - 100 | 100 - - - -
900 - 1005 | 935 55 - - - 100 | 100 - - - -
1000 | - 1110 | 1038 | 60 - - - 100 | 100 - - - -

Tabnuua 13
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Tabnuua 14

OcHoBHble pa3mepbl coeanHuTenbHbIX aetanen ua MNMHO no TY 6-218-83, mm

ci I:fl z Zl Zg

@) cn C T ) cn C T ) cn C T

63 - - - - - - - - - - - 1N
110 63 - ; - ; - ; . ) ) ] W
160 | 63,110 | - ; - ; ; ] . ) d ] Qi

225 | 63, 110, - - - - - - - - - - - -
160

315 | 63, 110, - - 778 | 778 - - 576 | 576 - - 498 | 498
160 160,
225

400 | 110, 160, - - 900 | 900 - - 646 | 646 - - 548 | 548
225

500 | 110, 160, - - 1100 | 1100 - - 783 | 783 - - 665 | 665
225, 315

630 | 315, 500, - - 1295 - - - 896 - - - 741 | -
500

710 | 400, 500, - 1415 | 1415 - - 965 | 965 - - 792 | 792 | -
630

800 | 400, 500, - 1550 | 1550 - - 1043 | 1043 - - 847 | 847 | -
630, 710

900 | 400, 500, {1750 - - - 1179 - - - 960 - - -
630, 710,
800

100 | 400, 500, {1900 - - - 1266 - - - 1022 - - -
0 | 630,710,
800, 900

120 | 600, 630, |2200 - - - 1439 - - - 1146 - - -
0 | 710, 800,
900, 1000

MpopomxeHue Tabn. 14

OcHoBHble pa3mepbl coeanHuTenbHbix aetanen ua NMHO no TY 6-218-83, mm

ci I:fl 23 .!'il .-,"1 32 .32 33 .32




cn

cn

63

110

160

225

315

400

500

630

710

800

900

100

120

63

63,
100

63,
110,
160

63,

110,
160,
160,
225

110,
160,
225

110,
160,
225,
315

315,
500,
500

400,
500,
630

400,
500,
630,
710

400,
500,
630,
710,
800

400,
500,
630,
710,
800,
900

600,
630,
710,
800,
900,
1000

762

802

883

636

672

428

461

551

603

636

672

428

461

551

1230

1410

1500

1500

1600

1800

800

850

1100

1230

1410

1500

800"

850*

1100

445

560

525

650

655

1555

1640

1650

1750

1970

1010

1080

1025

1100

1515

1030

1100

1200

1500

1600

1800

826"

800*

900*

400*

500

624

826"

800**

900**

1030

1100

1200

145

265

390

538

778

900

1100

145

265

390

538

778

900

1100




* CoeguHNTENbHbIE AeTanm ¢ ycuneHnem ctekrnonnactnukom.

** CoeguHUTENbHbIE NeTanu M3roToenaT u3 Tpyd Tuna T unu ua Tpyb Tnna C ¢ ycuneHnem CTeknonacTUKoM.

3.2. OcHoBHbIM crocobom coeguHeHus Tpy6 ua MBI ¢ coegmHuTensHbiMu getansamu mn3 MBI ABnseTca KOHTakTHast
cBapka BpacTpyb. DTy CBapKy HaaMNeXu T BbIMOIHATb B COOTBETCTBUM C npunoxeHnem k OCT 6-05-367-74.

Ons tpy6 n3 NB[J no FOCT 18599-73 (1abn.15) HapyXHbIM gnameTpom oT 16 go 140 MM 1 TOMLMHOW CTEHKM OT 2 A0
12 MM criegyeT NpUMEHATbL coeauHUTenbHble aetanu 3 MNB[, npegHasHa4YeHHble Ansi cCoeaMHEHUsI ¢ Tpy6amm KOHTaKTHON
cBapkon B pactpy6. OCHOBHbIE pa3Mepbl coeanHuTenbHbix aetanen us MNBLO no OCT 6-05-367-74 (puc.13) npuBeaeHsbl B

Tabn.16.
Puc.13. PacTtpybHble coegmHuTenbHble aetanu 3 MNBAO:
a - YronbHUK; 6 - TPOMHUK; 8 - TPOMHMK NEPEXOOHOW; & - BTYIKa nog dnaHew;
0 - nepexog; e - MydTa; X - YyroflbHUK C KpenexHbiM dnaHuem
HapyxXHbin Tpy6bl n3 MNB no FOCT 18599-73 Tuna
anaveTp
Tpy6, MM
N cn C T
TonuwmHa | Macca 1| TonwuHa | Mmacca 1| TonwuHa | macca 1| TonwuHa | macca 1
CTEHKM, M, KI CTEHKN, M, K& CTEHKN, M, K& CTEHKMN, M, KI
MM MM MM MM
10 - - - - - - 2,0 0,05

Tabnuua 15




12

16

20

25

32

40

50

63

75

90

110

125

140

160

2,0*
2,0*
2,4*
3,0
3,6"
4,3*
5,2*
6,0
6,7*

7,7

0,191
0,242
0,359
0,566
0,808
1,14
1,72
2,21
2,77

3,63

2,0*
2,4
3,0*
3,7%
4,7*

5,6*

0,146
0,223
0,348
0,548
0,853
1,21
1,73
2,57
3,31
4,13

5,41

2,0*
2,0*
2,7*
3,4*
4,3*
5,4*
6,7*
8,0*
9,6*
11,8*

13,4

2,0
2,7*
3,3*
4,2*
5,3*
6,7*
8,3"
10,5*
12,5
15,0
18,3

20,8

0,063
0,112
0,175
0,27
0,441
0,636
1,07
1,68
2,38
3,43
5,13

6,62

* K paHHbIM pa3mepam Tpyb paspaboTaHbl coeauHutensHble aetanu 13 MNBL (no coctosHuio Ha 01.01.84 r.).

4 1Tun OcHoBHble pa3mepbl coeanHuTenbHbix getanen us MNBLA no OCT 6-05-367-74, Mm
oYy
9]
cfl dz L Dl ol k { .!11 fz 33 f4 £ 1 £9 £ |
16| T - - 23| - | - | - 23| - - 31 - 9 - - 3
20 16 - 29| - | - | - |27 | - - 35 - 11 - - 3 -
25 16, 20 - 36(58| - 15|32 |21,| - 40 - 13,5 3 - 3 -
5
32 25 - 46 /68| - (15|39 | 25 - 47 - 17 | 3 - 3 -
40 25/32 - 57179 | - | 15| 47 | 29 - 55 - 21 3 - 3 -
50 32/40 - 72|89 | - (15|57 | 34 - 65 - 26 | 3 - 3 -
63 32/40/5 - 90 (10| - 15|70 |40,| - 78 - 325 3 - 3 -
0 4 5
16| C - 22 -l -]l-]1-1]120] - - 25 - 9 - - 3 -
20 16 27 -l - -] -1]124] - 27 | 27 - 12 - 16 3 |12

Tabnuua 16



25 16/20 | 16/20 |34 |50 | - | 6 |28 | 19|31/3| 31| 25/26 | 14 | 5 [2011| 3 |14
0 8
32 25 |16/20/2|43 |60 - | 7 | 34|21 | 36 35 |28/29/3| 18 | 5 | 22 | 3 |17
5 1
40 25/32 |16/20/2| 54 |78 | - | 8 |40 | 23 |39/3| 39 |33/34/3| 22 | 5 |252| 3 |22
5 8 6 2
32 38
50 32/40 |16/20/2 67 88| - | 10| 47 | 25 | 44 | 44 |38/39/4| 25 | 5 |28/2| 4 |28
5 1 6
3/40 43/45
63 40/50 [16/20/2 |84 10| - 12|56 | 27 |54/5| 48 |45/46/4| - | - | - | - | -
5 2 0 8
32/40/5 30/52/6| 34 | 5 |36/3| 4 |34
0 1 0
75| C | 50/63 - |96]12| - 15|83, 146, - |90 | - 40 | 3| - | 3 |-
0 5|5
90 50/63/7, - |11[13| - 18 99 |54 - (105 - 48 | 3| - | 3 |-
5 5|8
11 50/75/9 - | 14|15| - 18 121|64 | - (125 - 60 | 3| - | 3 |-
0 0 18
20| CN| Tpy6 - |- 48] A - | - [ - A T e
1/2”
25 TPY6 - |- |58 ] - | -] - - A T I e
3/4”
75 50/63 | 63 | 92|11| - 10 53|30 |60/5/ 53| 62 | 40 | 6 40/3| 5 |40
0 2 0
90 63/75 | 75 |11 12| - 12|61 |34 |66/9 61 | 69/71 | 47 | 6 |44/3| 5 |47
0|38 8 4
11 75/90 | 75/90 |13 |15| - 14|70 | 38 | 72/6| 70 |71/89/8| 57 | 6 |48/3| 6 |51
0 410 6 9 8
14/ 1| 110 | 110 |[15|/16| - (16|78 |43 | 94 |78 | 105 |72 7 |62 6 |73
0 8|5

IOna coeanHenusa Tpy6 mn3 MBL ¢ coeguHuTenbHbiMn aetansmu u3 MBI ogMHakoBOro Tuna HagnexuT NPUMEHHATb
KOHTaKTHYI pacTpybHO-CTBIKOBYIO CBapKy, MpW KOTOPOW OAHOBPEMEHHO CO CBApPKOW MO LUMMHOPUYECKUM MOBEPXHOCTAM
BbIMOJSTHAIOT CBapKy Topua TpyObl C GOKOBOM NOBEPXHOCTLIO BHYTPEHHEN NOMKN COEANHUTENBbHOM AeTanu.

Ona coeanHenus Tpy6 13 MNB[ ¢ coegmuntensHbiMy aetanamm us MNMBL, TMn KOTOpbIX Bbile, YeM Tun Tpy6, Hagnexut
NPUMEHSTb pacTpyOHYO CBapKy, MNPV KOTOPOW BbIMOSHAKT COeAMHEHWE TOMbKO MO UWMAMHAPUYECKMM MOBEPXHOCTAM M
MCMNoMb3yT 006513aTenbHO OrpaHMYMTENBHBIN XOMYT, obecneyvnBalolMin BOBUraHWe TpyObl BpacTpyd COeAMHUTENbHOMN
Aetanu Ha onpeaeneHHy BENUYMHY.



3.3. Ins coeguHenus Tpyb u3 MBL mexay cobow Hapy>XHbIM AnamMeTpom cBbie 50 MM 1 TONLWWMHON cTeHKn Gonee 3
MM crnegyeT NPUMEHATb KOHTAKTHYIO CTbIKOBYIO CBApKy. DTy CBapKy HaAnexwT BbINOMNHATL B cooTBeTcTBUMM ¢ OCT 6-19-
505-79.

3.4. Ana 1py6 n3 NI pekomeHayeTCca NPUMEHSTb COeAMHUTENbHbIE AEeTanun: TPONHUKK, OTBOAbI, MEpPexodbl U BTYIKU
noa dnaHxLbl, N3roTOBMEHHbIE N3 OTPE3KOB MONMMPONUITEHOBLIX TPYO METOAAMM THYTbsl, CBAPKN U (hOPMOBaHMSI.

CopTtameHT Tpy6 13 NN npneegeH B Tabn.17.

Tabnuua 17
Tpy6bl 3 MM no TY 38-102-100-76 Tnna

HapyxHbin N C T

avamveTtp

Tpy6, Mm

TonuwmHa | macca 1 | TonwmHa | macca 1 | TonuwmHa | macca 1
CTEHKM, M, Kr CTEHKM, M, Kr CTEHKN, M, Kr
MM MM MM

32 - - - - 2,5 0,21
40 - - - - 3,1 0,33
50 - - 2,4 0,33 3,9 0,50
63 - - 3 0,54 4,9 0,80
75 - - 3,6 0,73 5,8 1,15
90 - - 4,3 1,05 7,0 1,64
110 2,3 0,68 53 1,64 8,5 2,46
125 2,6 0,91 6,0 2,04 9,7 3,17
140 2,9 1,14 6,7 2,55 10,8 3,99
160 3,3 1,48 7,7 3,31 12,3 5,19
180 3,7 1,86 8,6 4,21 13,9 6,58
200 4.1 2,29 9,6 5,17 15,4 8,12
225 4,6 2,90 10,8 6,55 - -
250 5,1 3,57 11,9 8,10 - -
280 58 4,47 13,4 10,14 - -
315 6,5 5,64 15,0 12,86 - -

OCHOBHbIM cNocobom coefnHeHus 3Tux Tpyb SIBNSIETCA KOHTaKTHasi CTbIKOBasi CBapka, KOTOPYO CriedyeT BbINOMHATL B
CoOTBETCTBUM C VHCTPYKUMEN NO NPOEKTMPOBAHMIO U MOHTaXy CeTell BOAOCHaOXeHUs KaHanusauuyM 13 nriactMaccoBbiX

Tpyo.

3.5. ina tpy6 n3 MNBX cneayeT NpUMEHATb COEANHUTENbHbIE AeTann, NpegHasHayYeHHble ansg coeanHeHnsa ¢ Tpybamum



BpaCpr6 C NOMOLLUbK KneeB Ui pe3nHOBbIX YMJTOTHUTENbHbIX KOoJeu,.

pr6bl, coegnHAaeMble Ha paCpr6ax C YNNOTHUTENbHbIMU KONbLUaMW, npeaHa3HavYeHbl Oana noa3emHom npoknaaku, Tak
KaK coeguHEeHnA 3Tux pr6 He CMOCOOHbI BOCMPUHMMAaTbL OCeBble Harpy3kn OoT BHYTPEHHEero aaBneHna TpaHcnopTupyemoro
BeulecTea.

3.6. nsa tpy6 m3 MNBX no TY 6-19-231-83 (1abn.18) HapyxHbIM AnameTpom oT 16 go 160 mm crnegyeT NpUMEHSITb
coeauHuTenbHble getanu u3 NBX, npegHa3HavyeHHble Asi CKenBaHusl.

Tabnuua 18
Hapy>xHbIn Tpy6bl 3 MNBX no TY 6-19-231-83 Tuna
avamveTtp
Tpybbl, MM
0] cn C T oT
TOJLUMH | Macca | TOMLUMH | Macca | TOMLWMH | Macca | TOMLWMH | Macca | TOMNLWKWH | Macca
a 1M, KM a 1M, Kr a 1M, Kr a 1™, kr a 1™, kr
CTEHKM, CTEHKM, CTEHKU, CTEHKU, CTEHKM,
MM MM MM MM MM
10 - - - - - - - - 1,0 | 0,045
12 - - - - - - - - 1,0 | 0,055
16 - - - - - - - - 1,2* 0,09
20 - - - - - - - - 1,5 | 0,137
25 - - - - - - 1,5 | 0,174 1,9 0,212
32 - - - - - - 1,8 10,264 | 24 0,342
40 - - - - 1,8* 10,334 | 19* /0350 3,0 |0525
50 - - - - 1,8 0422 | 24* 0552, 3,7 |0,809
63 - - - - 1,9* 10,562 | 3,06 /0854 4,7 1,29
75 - - 1,8 |0642| 22 /0,782, 3,6 1,22 5,6 1,82
90 - - 1,8 0,774 | 2,7 1,13 4,3 1,75 6,7 2,61
110 1,8 |0,951 | 22* 1,16 3,2* 1,64 53 | 2,61 8,2 3,90
125 1,8 1,08 2,5 1,48 3,7 2,13 6,0 3,34 9,3 5,01
140 1,8 1,21 2,8 1,84 4,1 2,65 6,7 4,18 | 104 | 6,27
160 1,8 1,39 3,2 | 2,41 4,7* 3,44 7,7* 547 | 11,9 | 8,17
180 1,8 1,57 3,6 3,02 6,3 4,37 8,6 6,88 | 134 | 104
200 1,8 1,74 4,0 3,70 5,9 5,37 9,6 8,51 14,9 | 12,0
225 1,8 1,96 4,5 4,70 6,6 6,76 | 108 | 10,8 | 16,7 | 16,1
250 2,0 2,40 4,9 5,65 7,3 8,31 11,9 | 132 | 186 | 199




280

315

355

400

450

2,3 3,11 55 7,11 8,2 10,4 13,4 16,6
2,5 3,78 6,2 9,02 9,2 13,2 15,0 | 20,9
29 4,87 7,0 11,4 10,4 16,7 16,9 | 26,5
3,2 6,10 7,9 14,5 1,7 | 211 19,0 | 33,7
3,6 7,65 8,9 18,3 132 | 26,8 | 215 | 42,7

20,8
23,4
26,3

29,7

249
31,5
39,9

50,8

* K paHHbIM pasmepam Tpyb paspaboTaHbl coeamHutenbHble aetanu u3 MNBX (no coctosHuio Ha 01.1.1984 r.).

OcHoBHble pa3mepbl pacTpybHbIX coeanHuTenbHbIX Aetanen us MNBX no TY 6-19-222-83 nop ckneunBaHue (puc.14)
npuBegeHbl B Tabn.19.

L

Puc.14. PactpybHble coeanHuTenbHble aetanu ns MNBX:

a
Nl
N-ﬁ
z
) A
a)
—
Al - SY RN - 45 SEN I
s : .

aun 6 - yronbHUK (MCNONHEHME C YMOPHOW MOJSTKON 1 YNOPHbIMK pndbamm); 8 - TPOMHUK; 2 -BTyNKa nog donaHew; d - Nepexoa;

e - mydTa

e

OcHoBHble pa3smepbl coeanHuTenbHbIX getanen ua NBX tuna T no TY
6-19-051-274-80

Tabnuua 19



16 - 1245 29 6 23 | 17 - 31 9 3 - 3
20 16 [29,5| 34 6 27 | 19 | 37 | 35 | 11 3 21 3
25 | 20 | 35,5 41 7 1325| 22 | 44 | 41 |135| 3 25 3
32 | 25 |43,5| 50 7 39 | 26 | 52 | 47 | 17 3 30 3
40 | 32 |52,5| 61 8 47 | 29 | 62 | 55 | 21 3 36 3
50 | 40 | 64 | 73 8 57 | 34 | 75 | 65 | 26 3 44 3
63 | 50 |79,5| 90 9 |70,5| 41 92 | 79 |325| 3 54 3
110 | 50 | 133 | 150 | 12 | 117 | 66 | 119 | 128 | 56 5 88 6

160 | 110 | 193 | 213 | 16 | 167 | 91 | 187 | 180 | 81 5 | 126 | 8

[ns coegnHeHns ykasaHHbIX TPy n coeamHuTenbHbIX Aetanen us NBX cneagyet npumensats knen MMIMK-127 no TY 6-
05-251-95-79. Knen TUIMK-127 He npurogeH And ckrneuBaHus fgetanen TpybonposogoB u3 [BX, ecnn no Hum
TpaHCMOPTUPYETCA: NNaBUKOBasi KUCMOTa MoboM KOHLEHTpauum, a3oTHas KUcrnoTa KoHueHTpaunen 6onee 20%, conaHas
KncnoTa KoHueHTpauuen bonee 25% n cepHas kucnoTa KoHueHTpauuven 6onee 70%. B aTom cnyyae cnegyet npyMeHsaTb
KNem Ha ocHoBe MmeTuneHxnopuaa (nepxnopeBuHunoBas cmona 14-16 sec.d. n metunenxnopug 86-84 sec.u.). Knen Ha
OCHOBE MeTUNeHxrnopuaa He 3anonHsieT 3asopbl. [103TOMy Mpu €ro NPUMEHEHUU pPas3HOCTb MEXAy COoeAMHSEMbIMU
anameTpamu He JormkHa 6biTb 6onee 0,1 Mm.

CknenBanune Tpyb mn coeamHuTenbHbix getanen us [BX cnegyeT BbINOMHATbL B COOTBETCTBUM C WMHCTpyKuMen no
NPOEKTUPOBAHMIO U MOHTaXy CeTell BoOOCHAOXeHNsI U KaHanM3aumm U3 nrnacTtmaccoBbIxX TpyoO.

3.7. Ona pactpy6Hbix Tpy6 13 NBX no TY 6-19-231-83 (1abn.20) cnegyeT NpUMEHATb COEQUHUTESbHbIE AeTanu Tuna
"T" n3 uyryna (puc.15) wnm mn3 MBX no TY 6-19-223-83 n oteoabl tvna "T" mn3 MBX no TY 6-19-221-83 (puc.16),
npefHasHa4YeHHble Ansi COeAVHEHUSI C MOMOLLbI0 PE3VMHOBLIX YMMOTHUTENbHbIX konel. OCHOBHble pa3mepbl AeTanen
npvBeaeHbl B Tabn.21.

Tabnuua 20
HapyxHbin | TonwmHa cTeHkn Tpyo, Macca Tpy®0, Kr,
onametp | Mm, no TY 6-19-231-83 | gnmHon 5,5 m Tnna
Tpy6, MM TMna
C T C T
63 - 3,0 - 4,72
75 - 3,6 - 6,74
90 - 4,3 - 9,67
110 3,2 53 9,06 14,4
140 4.1 6,7 14,6 23,1
160 4,7 7,7 19,0 30,3
225 6,6 10,8 37,4 59,8




280 8,2 13,4 ‘ 57,5 92,0

315 ‘ 9,2 15,0 ‘ 73,0 116
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Punc.15. YyryHHble coeguHunTeneHble geTtanu ans pactpy6Heix Tpy6 ns MNMBX:

a - TPOVHUK ¢ ABYMS pacTpybamu u coriaHuem; 6 - TPOMHUK pacTpyOHbI; 8 - NaTpybok hnaHewu-rnagkuin KoHew; e -
naTpybok dpnaHeu-pacTpy6; 0 - nepexon pacTpyoHbi (ans Tpye < = 160/110 mm)

g ) ),

iz
—
151

| L 328 |

4

Puc.16. CoegumHutensHble aetanu u3 MNBX ansa pactpybHbix Tpyo:

a - TPONHKK; 6 - nepexon; 8 - TPOMHUK nepexofHbii 110x63 MMm; 2 - MmydTa; 0 - 0TBOA



HavumeHoBaHve Matepua | O6o3Ha4eHu Pa3mep, MM, ons TpyG Hapy>XHbIM AnamMeTpoM, MM
n e pa3mepa
63 | 75 | 90 | 110 | 140 | 160 | 225 | 280 | 315
TpOnHWK c ABYMS YyryH L - - - - - - | 250 | 280 | 320
pacTpyb6amm un
cdnaHuamm
TponHuk pactpybHeii |  MBX I 274 | 305 | 330 | 368 - | 462 - - -
I 137 | 153 | 165 | 184 | - | 231 - - -
ana Tpy6 o , MMm:
110 YyryH i - - - 186 | 200 | 212 | 244 | - -
I - - - 186 | 199 208 | 238 | - -
140 " i - - - - | 214 226 | 258 | - -
I - - - - | 213 | 222 | 252 | - -
160 " i - - - - - 1235|268 | - -
Iy - - - - - 1235|265 | - -
225 " £y - - - - - - 297 | - -
Iy - - - - - - 297 | - -
Mepexoa
pacTpyGHbIv
ans 1py6 &, Mm:
63 MBXx L - | 243 | 232 - - | 291 - - -
110 " L 257 | - - - - 1314 | - - -
MaTtpybok pnaHel - YyryH i - - - 133 | 147 | 159 | 192 | 247 | 267
pacTtpy6
MaTtpy6ok pnaHew, - " L - - - 141 | 159 | 171 | 192 | 247 | 267
rmagKui KoHew,
OtBOp o¢:
45° nBXx L 235 | 260 | 292 | 334 | - | 440 | 578 | 694 | 768
90° " L 364 | 414 | 476 | 559 | - | 768 |1039|1268 | 1414

Tabnuua 21



YNnoTHUTENbHbIE KOMbLa U3 Pe3nHbl HA OCHOBE CMHTETUYECKOro M30MNPEHOBOIo kaydyka Mmapku 1365 no TY 38-105-895-
75 ons nonyYeHus coeavHEHUI NOCTaBNSTCA B KOMMNNekTe ¢ Tpybamu, coeguHUTENbHbIMK AeTansiMu U oTBo4aMu B

KONMYecTBe, paBHOM KONMYECTBY pacTpyGoB.

3.8. OCHOBHbIM BWOOM pasbEMHbIX COEAMHEHWI MNMNacTMaccoBbIX Pyd ABNAETCA CoeduMHEHMEe Ha CBOBOAHBLIX
MeTannuyeckux naHuax, yctaHaBnmMBaeMbIxX Ha BTYyMkax nog dnaHubl (puc.17).

.5_1 4
D) =z 5 » 7
el g ﬁ— W = —— X
7 _ "
= . A
—
v o & @ hﬁl
'hﬂ:;! . —_— S ﬂ" - ( L
et A =
¢ J .
J(//// =

Puc.17. ®dnaHueBoe coegMHeHE NnacTMaccoBbIX TPYO:
1 - Tpy6a; 2 - BTynka u3 NHM nog cdnaHew; 3 - cBoOoaHbIN MeTannmMyeckun gonaHew; 4 - Npoknagka;
5 - Btynka u3 MNBM wnu MNBX noa cdnaxey,
YKasaHHbI BU COeAMHEHUS CrnieayeT NPUMEHSITb Takke NS NPUCOeAMHEHMS apMaTyphbl K NNacTMaccoBbIM Tpybam.

Ona coeguHeHuss BTYMOK MoAd donadHubl ¢ TpyGamMu MCMONb3ylT Te Xe Buabl CoeavHEeHW, 4YTo Ans Opyrux
coeaVHUTENbHbIX JeTanen.

CBoboaHblE MeTannuyeckme raHubl 4OMMKHbI UMETb pa3Mepbl, yka3aHHble B Tabn.22 n 23.

Tabnuua 22
BonTbl & nns dé
TpybonpoBoao
B
D;r d | dy |dy| dy ¥OOW-|pasme | g, 6esHa- | Hanop ds nycnjpc | T | &
YyecTB p MOPHBI | - HbIX
o} X
50 | 63 |165|18 125 | 4 M16 | 78 - 16 | 102 | - 54 | 54 | 50 | 2
65 | 75 | 18518 |145| 4 M16 | 92 10 16 | 122 - - 65 | 59 | 2
100 [ 110|220 18| 180 | 8 M16 | 128 | 10 18 | 158 | - - 9% | 87 | 3
150 | 160 | 285 123|240 | 8 M20 | 178 | 15 18 212 - - | 137 1127 | 3




200 | 225340 (23 |295| 8 M20 | 238 | 15 20 | 268 - - 1196189 | 3
300|315/ 445|23|400| 12 | M20 |338| 20 26 |370| - - | 2751251 | 3
400 | 400 | 565 |27 |515| 16 | M24 |430| 20 32 482 - - | 349|319 | 3
500 | 500 | 670 |27 620 | 20 | M24 |533| 20 38 |[585| - - | 437409 | 3
600 | 630 780 |30|725| 20 | M27 |645| 25 35 |685| - - | 551 - 3
700 | 710 1 895|30(840 | 24 | M27 |740| 25 40 |800| - |645|621| - 3
800 | 800 121 33/950| 24 | M30 |843| 25 40 |905| - | 738|709 | - 3
900 | 900 | 11133 |105| 28 | M30 |947| 25 - 100 | 856 | 831 | - - 3

5 0 5
100 | 100 123 |36 | 116 | 28 | M37 | 105| 25 - 1111951923 | - - 3
0 0 0 0 0 0
120 | 120 | 145/39 /138 | 32 | M36 | 126| 30 - 133 | 114 |[1108| - - 3
0 0 5 0 0 0 1

Pa3smepbl cBoOOAHbIX CTanbHbIX hriaHueB, ycTaHaBnMBaeMbix Ha BTyrnkax us NMBX n MNBA,

MM

DY ) FY =0,6 MlMa PY =1 Mrla

dy | dy | di Bontbl b dy | dy | dy Bontbl b

KOMMYecTB | pasme KONMMYeCTB | pa3ve
o p o p

10 | 16 | 75 |11,5| 50 4 M10 | 10 | 90 | 14 | 60 4 M12 | 12
15 | 20 | 80 [11,5] 55 4 M10 | 10 | 95 | 14 | 65 4 M12 | 12
20 | 25 | 90 |[11,5 | 65 4 M10 | 10 | 105 | 14 | 75 4 M12 | 14
25 | 32 | 100 | 11,5| 75 4 M10 | 12 | 115 | 14 | 85 4 M12 | 14
32 | 40 | 120 | 14 | 90 4 M12 | 12 | 140 | 18 | 100 4 M16 | 16
40 | 50 | 130 | 14 | 100 4 M12 | 12 | 150 | 18 | 110 4 M16 | 18
50 | 63 | 140 | 14 | 110 4 M12 | 12 | 165 | 18 | 125 4 M16 | 18
65 | 75 | 160 | 14 | 130 4 M12 | 14 | 185 | 18 | 145 4 M16 | 20
80 | 90 | 190 | 18 | 150 4 M16 | 14 | 200 | 18 | 160 8 M16 | 22
100 | 110 | 210 | 18 | 170 4 M16 | 14 | 220 | 18 | 180 8 M16 | 24
125 | 140 | 240 | 18 | 200 8 M16 | 14 | 250 | 18 | 210 8 M16 | 26

Tabnuua 23



MpogomxeHne Tabn.23

Pa3mepbl cBOGOAHbIX CTanNbHbIX hNaHLEB, YCTaHaBNMBaEeMbIX Ha BTynKax 13 MNBX
v NBAO, mm
d4 ds

o) 4 | HOMUHarnbHbIV pa3vep| gonyc- Ons BTYNOK u3

y Kaemoe F dg =

OTKIMOHEHMN
e
AN BTYMNOK 13 nsa
nsa
nBXx I I NnBXx I Il
BapwuaH | BapuaH BapvaH | BapuaH
T T T T

10 | 16 | 23 - - -0,5 1,27 27 - - 16 2
15 | 20 | 28 - - -0,5 1 32 - - 20 2
20 | 25 | 34 35 37 -0,5 1,5 39 50 58 25 2
25 | 32 | 42 44 47 -0,5 1,5 48 60 68 32 2
32 | 40 | 51 55 58 -0,5 2 59 78 79 40 2
40 | 50 | 62 68 73 -0,5 2 71 88 89 50 2
50 | 63 | 78 86 92 -1 25 88 102 104 63 2
65 | 75 - 94 98 -1 2,5 - 110 120 75 2
80 | 90 - 112 117 -1 3 - 128 138 90 2
100 | 110 | - 136 143 -1 3 - 150 158 110 3
125 | 140 | - 160 - -1 4 - 165 - 140 3

3.9. [ing nonyyeHusa gnaHueBoro coeamHeHns Ha pacTpyBHbix Tpybax us MNBX cnegyeT NpuUMeHATb YyryHHble NnaTpyoku
onaHeu-pacTpyb 1 conaHeu-rnagkuii KoHew, (puc.18).



gz

L

J2) )

Puc.18. ®naHueBoe coeguHeHne pacTpy6Hbix Tpy6 mn3 MNBX:

1 - Tpy6a; 2 - ynnoTHUTENBLHOE KonbLo; 3 - naTpybok-pacTpyO; 4 - npoknagka; 5 - pactpyb; 6 - natpybok donaHew-rnagkui
OcHoBHbIe pa3Mepbl Takoro (oriaHLEBOro CoeaANHEHNI yKka3aHbl B Tabn.24.

Tabnuua 24

Pasmepsbl hnaHueBoro coeamHeHus pactpybHbix Tpy6 u3 MNMBX, mm

0 d | Dy | Dy Dy | 4 d dy | K | Ky | 8 Pe3bb | Yucno

¥ a oTBEpCTU
oonto "
B
50| 63 | 165 | 125 | 102 | 57 59 18 | 20 17 | 7,5 | M16 4

65| 75 | 185 | 145 | 123 | 67 69 18 | 21 18 8 M16 4

80 | 90 | 200 | 160 | 138 | 81 83 18 | 22 | 19 | 8,5 | M16 8
100| 110 | 220 | 180 | 158 | 99 | 101 18 | 22 | 19 9 M16 8
125| 140 | 250 | 210 | 188 | 125 | 127 | 18 | 23 | 20 | 9,5 | M16 8
150| 160 | 285 | 340 | 212 | 144 | 146 | 23 | 24 | 21 10 | M20 8
200 225 | 340 | 295 | 268 | 203 | 205 | 23 | 26 | 23 | 11 | M20 8

250 280 | 395 | 350 | 322 | 251 | 263 | 23 | 26 | 23 | 12 | M20 12

300| 315 | 445 | 400 | 372 | 283 | 285 | 23 | 26 | 23 | 13 | M20 12

3.10. Npu oTCcyTCTBMU COeAMHUTENBHbLIX AeTarnen 3aBOACKOro 3roToBMNeHNs AoMnycKaeTcs NPUMEHSATb CoeaUHUTENbHbIEe
Aetann, M3roToBMSIEMble B YCIOBUSIX TPy0O3aroTOBMTENBHOINO MPOU3BOACTBA M3 OTpe3koB TpyO (Tabn.25). MNpu atom
cnegyeT yunTblBaTb CHUXKEHME NPOYHOCTU COeAMHUTENbBHbIX AeTanen B COOTBETCTBUN C AaHHbIMU Tab:n.6.



Matepuan Hetann Paamepsbl Tpy6 ang Cnocob nsrotosneHusa getanen
TpybonpoBoaa N3roTOBIEHNS
agetanemn, Mm
nHAa, Neg, rn TponHWKn n oTBOAbI | 4 =40 - 500 KoHTakTHas cBapka BCTbIK
CBapHble a ¥4
MnBXx To xe d =32-400 "a3oBasi npyTkoBas cBapka
23
nHa " d =630-1200 OKCTPY3NOHHas cBapka
& 215
nHA, NBA, rn TpOnHWKKM cBapHble | 4 = 40-500 BbITSXKa ropnoBUHbLI U KOHTaKTHas
HEpPaBHOMPOXOAHbIE | 5 - 4 cBapka BCTbIK
nBXx To xe d = 32-400 BbITsXXKa ropnoBuHbl 1 raszosas
533 npyTkoBad cBapka
nHa " d =630-1200 BbITS)Ka roprioBMHbI U SKCTPY3MOHHas
a Z 15 CBapKa
nHAa, N, rn PacTtpy6Hoe d=16-225 dopMOBaHME M KOHTaKTHas CBapka
coeanHeHue ) BpacTpyb
MnBXx To xe d =25-315 dopmoBaHue u ckrnenBaHue BpacTpyo
d215
nHa, Nea, MydToBble d =16-160 dopmoBaHmMe My Thbl U KOHTaKTHasA
mn coeiHeHns 530 pacTpybHO-CTbIkOBasi CBapka
MnBX MydToBbIE d =16-160 dopmoBaHMe MydThbl U razoBas
coeavHeHust 5315 npyTKoBas cBapka
nHAa, N, rmn, OT6opTOBKaA KOHUOB | . = 63-315 dopmoBaHme
NBX PY6 5 > =4-20
To xe Mepexonbl g =16-315 To xe
nyHg, nNeg, rm, BTynku noa donaHey, | 4 = 63-315 "
nHO, N.a, nr, S o— 4.
BX g2 =4-20
OTBOAbI THYTBIE
ARLTRY d =63-315 .
& 2 =4-20

KOHTaKTHyl0 CTbIKOBYO CBapKy TPOWMHUKOB W OTBOAOB,
MMacTMaccoBbiX TPYD, BbITSKKY FOPMOBUH AN W3rOTOBMEHUS HEepaBHOMPOXOAHLIX TPOWHWKOB CREAyeT BbIMNOMHATL B
COOTBETCTBUM C MIHCTpyKUMEH MO M3rOTOBMEHWIO WM MOHTaXy TEXHOSIOrMYeckux TpyGoONpoBOLOB W3 MONMAaTUIIEHaA,
nonunponuneHa, BUHUNIacTa u groponnacra.

rasoByl0 MNPYTKOBYID CBapKy,

dopmoBaHme U

Tabnuua 25

THYTbe



B o060cHOBaHHbIX cny4vadax p[onyckaetca npuMeHeHune CTaHOapTHbIX d:)TOpOI'IJ'IaCTOBbIX COEaVHUTENbHbIX YacTen,

GPOHMPOBAHHBLIX METAsNIOM.

3.11. Onsa TpyGonpoBOAOB, TPAHCNOPTUPYIOLLUX HEKOPPO3MOHHbIE M HearpecCuBHbIE BELLECTBa, crieqyeT NpUMEHHATb
CTaHOapTHyl0 TpybonpoBoAHY apmaTtypy, M3roTOBMASIEMYIO M3 4yryHa, cTanu, naTyHW; KpaHbl NpobKoBble U LLUApOBble

(*)ﬂaHLl,eBble, BEHTUINMN N 3aBUXKU (*)J'IaHLI,EBbIe nT.Ao.

3.12. Mpu TpaHCNOpPTMPOBaHMKM MO TpyGam BeLleCTB, KOPPO3WOHHbLIX W arpeccMBHbLIX MO OTHOLLEHWIO K MeTansy,
cregyeT NPUMEHNATb CreumnanbHylo apMaTypy, U3roTOBMAEMYIO U3 MNacTMacchl UMy U3 MeTanma C 3alMTHLIM MOKpbITUEM,

XMMMYeckas CTOMKOCTb KOTOPbIX AOMMKHa ObiTb HE HXe, YeM Y Tpy©O (puc.19).

Puc.19. 3anopHas apmatypa ans Koppo3MOHHbIX N arpeCCUBHbIX BELLECTB:

a - BEHTWIb 3anopHbIA FYyMMUPOBaHHbIN; 6 - BEHTUNb 3anopHbIN guadparMoBbii C 3aWUTHBIM MOKPbITUEM UK
dyTepoBaHHbIN; 8 - BEHTUIb CUIbOHHbIN U3 NIIACTMAcChI; 2 - 3aTBOP LUMAHIOBbIN

OcCHOBHble cTpouTesibHble pa3Mepbl 1 Macca yKaSaHHOI;I apmMartypbl npuBeeHbl B Tabn.26.

KOHCprKLLI/IFI N OCHOBHblIE pa3Mepbl ,D,I/Iad)pal'MOBbIX BEHTUIEN N TEXHUYECKNE Tpe6OBaHVIF| Ha HUX pernamMmeHTUpyrTCA

FOCT 9660-71.

Px26368

3anopHasa apmatypa £ |Tevmnepa| L, H, | Macc Matepuan v 3aWwmTHbIE
- TYypHbIE ¥ MM MM | @, Kr NOKPLITUA
MMNa | nhenensi| MM
,°C

BeHntunu ytrepoBaHHbie | 0,6 | OT-15 125 400 | 580 52 |KucnotocTtonkas pesunHa
YyryHHble 15463 [o +65

150 480 | 660 72

200 600 | 730 | 130

250 730 | 830 | 212

300 850 | 870 | 264
BeHTtunu gnadparmosble 1,6 | Oo +60 6 70 73 0,5 |lMonnatunen,
YYTyHHbIE C 3aLMTHBIM nnm dToponnact 42111
nokpbiTem Px26324; oo +110
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BeHTnnn anadparmosble
3aManupoBaHHble
YyryHHble 15493awm;

15495am

15495am

To xe,
KA 26333

BeHTnnm cnnb@oHHbIE
YYryHHble, yTEpPOBaHHbIE
cToponnactom

Px26058

BeHTunm ns
nonunponuneHa 15n57n

0,6

1,6

0,6

0,6

0,6

0,6

To xe

OT1-15
no +120

To xe

OT1-15
no +120

o +90

OT-10
no +125

[o +50

10

15

20

25

32

40

50

80

100

10

15

20

25

32

40

50

65

80

100

150

200

25

40

50

80

100

32

50

90

110

130

150

170

290

200

240

270

120

130

150

160

180

200

230

290

310

350

410

500

140

230

230

270

300

180

230

80
105
120
140
145
190
210
270
320

32

82
120
120
168
168
200
200
240
245
415
602

200

200
200
220

220

220

250

1,2
2,7
43

6,1

12,4
13
16,3
25,6

24

3,3
54
5,9
8,8
9,9
15,1
17,4
28,5
33,5
83
140

17,2

23,2
20,5
46,5

56

1,45

8,0

droponnact

PeauHa

dToponnact
42n0

MonunponuneH




BeHTtnnm ns
neHTannacrta 15n56n

3aTBopb! LWMaHrosble 13
aniMUHNEBOro crinasa
32a3p 198007

0,25

0,6

" +100

" +50
" +60
" +90
unu

oo +110

32

50

100

50

80

100

125

150

200

180

230

350

230

310

350

400

480

600

220

250

305

236

294

420

385

512

520

2,05
55

13,2

16
29
34
53

74

MNeHTannact

Pes3nHa mapok: la-19-7889,
16-21-6620 wu I11-16-20, HO-
68-2 no TY 38-1051082-76
n mapkn 51-2104 no TY 38-
1051050-76

[na 4yryHHbIX TyMMMPOBaHHbLIX BEHTUNEN NpUcoeguMHUTENbHbIE pa3mepbl dnaHueB yctaHoBneHsl TOCT 1235-67, ansa
YYIYHHbIX aManupoBaHHbIX BeHTUnen - FOCT 12815-67, a ansa WwWNaHrosbIX 3aTBOPOB U3 antomMuHueBoro cnnaea - FOCT

1234-67.

4.1. TvgpaBnuyeckuii pacdeT TpybonpoBodoB criegyeT Npou3BoAMTb Mo Homorpamme (puc.20), cocTaBneHHoN
UHUW3IM wnHxeHepHoro obopygoBaHMs B COOTBETCTBUMM C rnaBolt CHull no npoeKkTMpOBaHMIO HAPYXXHbIX CETEN U
CcoopyxeHun BopocHabxeHusa. [onyckaeTcs npousBoAuTb rMapaBnuyeckuin pacyet Tpyb cormacHo WHCTpykuumn no
NPOEKTUPOBAHMIO U MOHTaXy CeTell BOAOCHaDXEHUSI M KaHanusauum M3 nNnacTMaccoBbIX TPyD, a Takke Nonb3oBaTbCs
Tabnuuamu gnst rMopaBnNMYecKoro pacyeTa HamopHbIX U Ge3HanopHbIX TPybonpoBoAoB M3 nnacTMaccoBbix Tpyo, OHTU
CKTB "3Hepronpomnonumep”, M., 1982 r. nnn Tabnuuamu ans ruapaenmnyeckoro pacyeta TpybonpoBoAOB kKaHanusaumm

4. TMOAPABNUYECKUNA PACYET TPYEONPOBOAOB

1 BOOOCHabXeHMs 13 NonmMaTuneHoBbIX Tpy6 6onbLioro gnameTpa, vactb 2, [maBmocctpon, M., 1981.
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Pwvc.20. Homorpamma ans ruapaenMyeckoro pacyeTa HarmopHbIX Tpy6onpoBoAoOB M3 NiacTMaccoBbIX TPY6

Homorpamma yunteiBaeT NoTepu Hanopa, Bbl3BaHHbIe CTbikamu TPy B pasmepe 15% noTepb Hanopa no Tpy6e.

Pac4eTHbI BHYTpEHHWI anameTp Tpyo Dp onpegensetcs no opmyne

LDy =d-23.



Mpumep. Onga Tpybbl C BHYTPEHHUM pacyeTHbIM UaMeTpoM Dp = 90 MM npu gonyckaemMomn ckopoctu notoka v = 0,5
m/c no Tabn.20 Haxoaum 4 i un pacxog ¢ = 3,4 nic.

4.2. Homorpamma 1 Tabnuubl coctaeneHbl Ans Boabl ¢ Temnepatypor 10 °C (koadpULMEHT KMHEMATUYECKON BA3KOCTU

vy = 1,31 cmj/c). [na sogbl ¢ gpyron TemnepaTypon Unv Ans BellecTsB ¢ APYrMM KO3(MUUMEHTOM KMHEMaTU4eCKOn
BSI3KOCTU MOTEPU Hanopa, onpefensiemble MO HOMOrpamMme unu Tabnuuam, criefyet yMHOXaTb Ha KO3(ULUMEHT Mo
BA3KOCTU XMOKOCTU A, 3HAYEHUA KOTOPOro NpuBeaeHbl Ha pyUc.21 UNK BbIMUCHISAIOT Mo hopmyre:

0,226
K, = [1] , 6)
L

roe v - KoapUUNEHT KUHEMATUYECKOWN BA3KOCTM TPAHCNOPTUPYEMOM XUAKOCTU.

N

:@l N\
| \"“'\-._

a7

Y2530 sr e

Tennppamypd, ¢

Pwvc.21. 3aBucMMocTb koadbduLmenTa A U KMHEMaTUYEeCKON BA3KOCTU BOALI OT TEMMNepaTypbl

4.3. Mpu TpaHCMOpPTUPOBaHWM MO TPYOOMpPOBOAaM BELLECTB, MIOTHOCTb KOTOPbLIX OTNMYAETCA OT MIOTHOCTU BOAbI,
noTepu Hanopa, onpegensieMble Mo HOMOrpaMme UNu Tabnuuam, criegyeT YMHOXaTb AOMNONHUTENBHO HA MOMPaBOYHbIN

KOSC*)(bVILI,VIeHT Ha NNOTHOCTb XNOKOCTU & , 3HA4YeHnA KOTOPOro BbIMUCIAKT KaK

roe “y - NAOTHOCTb TPaHCMOPTUPYEMOW XUAKOCTH;
“¥g - MNOTHOCTbL BoAbI npu Temnepatype 10 °C.

4.4. Motepu Hanopa % Ha pacyeTHOM y4acTke TpyGonposoaa criedyeT onpeaensts no popmyne

k=l (8)



roe f - KOSd)CbMHMeHT, yLWITbIBalOLIJ,I/II‘/‘I noTepn Hamnopa B COeAUHUTENbHbIX OeTandax 1M apmMmartype, ﬂpl/lHI/IMaeMbII;I

paBHbIM OT 1,1 (ANs NpsAMbIX TPyOGONPOBOOOB 3HAYUTENbLHOM ANWHbLI) 00 1,6 (Ans TpybonpoBoAOB C MHOrOYMCIEHHBIMU
NMoBOpOTaMW, OTBETBIEHUSIMUX, apMaTypou 1 T.1.);

I - MMOPaBNNYECKUI YKIOH;

- ONTMHa pac4eTHOoro y4acTtka, M.

5. KOHCTPYUPOBAHME TPYEOIMNMPOBOAOB, NMPOKITAAbIBAEMbIX
OTKPbITbIM CNOCOBOM

5.1. Tlpn KOHCTPYMpPOBaHUM NracTMaccoBbIX TPYOONPOBOAOB HEOOXOAMMO yuuTbIBaTh crieuyndunydeckne ocobeHHoCTH
MaTepuana Tpyb, a MMEHHO: BbICOKMIN KO3MPULNEHT NMHENHOTO yaNMHeHUs (B 8-25 pas Bbille, YeM y CTanbHbIX TPYO) 1
6ornee HU3KMe No CpaBHEHUIO C METANNINYECKUMM TPyGaMM MEXaHUYECKYI0 MPOYHOCTb U TBEPAOCTb (CM. Tabn.3).

5.2. BenuumHy TemnepaTtypHOro nameHeHust 4nvHbl TpybonpoBoda Haanexut onpeaensts no gopmyne

M= cee] 9)

roe o - KOAQPUUMEHT NIMHENHOIO pacLUNPEHUS, MPUHUMAEMbIV Mo Tabn.3;

M - MakcMmanbHas pasHOCTb Mexay TemnepaTypaMmu CTeHOK Tpy6GonpoBoda B Mpouecce JKcriyataumu W
OKpy>KatoLLlel cpefbl, NPV KOTOPOW OCYLLECTBISETCS MOHTaX 3aMblKaloLLMX CTHIKOB TPYOGONpoBoaa;

{ - nepBoHavyanbHas anvHa Tpybonposoaa, M.

M3meHeHne gnnHbl pr60np0|30,u,a B 3aBMCMMOCTM OT ero AliHbl 1 pa3HOCTU TeMnepaTtyp npneeaeHo Ha pVIC.22.
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Pwnc.22. 3aBMcMMOCTb M3MeEHEHWst ANWHBI TpyOonpoBoaa OT ero nepBoHavasnbHOW ANVHbI M pasHOCTM TemnepaTtyp Ans
TpyO:

a-uw3NMHA nNBA; 6 - n3 IMI; 8 - n3 NBX

5.3. TpyGonpoBoabl M3 MnacTMaccoBbIX TPyG criegyeT MpoKnafblBaTh: MeXLEXOBble - Ha acTakagax WUnM oTAenbHO
CTOSILUMX Ornopax M B ranepesix; BHyTPULIEXOBbIE - MO KOJIOHHaM, 3TaXkepkam M Mrowagkam, Ha KOTOPbIX YCTaHOBIEHO
obopynoBaHuWe, NO CTEHaAM BHYTPW 34aHWUIA, HA NoaBeckax K 6ankam nepekpbITUi.

Tpy6bonposoabl n3 NBX 6e3 cBeTocTabunusmpyolwimx [o6aBOK (€CTECTBEHHOrO LBeTa) MNpoKnagbiBaTb OTKPLITO
Ha3eMHO U HaA3eMHO 3arpeluaeTcs.



5.4. lMpun OTKPbLITOM NpoKnagke TPybonpoBOAOB M3 TepMomnnacToB 6e3 TennonsonsuMm HapyXHasi NOBEPXHOCTb TPy6
CBETIOOKpAaLLEHHbIX U 6enoro uBeTa MOXET HarpeBaTbCs B cCpegHeeBponenckon nomnoce ao temnepartypbl 45 °C, a Tpy6
TEMHOOKpALLUEHHbIX U YepHoro uBeta o 60 °C. 310 HeobxoAMMO yuynTbiBaTb NpY ONpPedereHnM BenuuuHbl paboyero
AasneHusa ang TpybonpoBoaoB U BENUYMHBI KOMNEHCaUMN TeMnepaTypHbIX YANMHEHUN TpybonpoBsoaa.

TpyGonpoBoabl 13 NacTMaccoBbIX Tpy6, NPoKnagbiBaeMble COBMECTHO CO CTaslbHbIMU TPpyGOnpoBodamu, U UMEtoLLMe
Ha NOBEPXHOCTU TemnepaTypy Bblle AOMYCTMMON Af1si NacTMace, A0MKHbI ObiTh 3alUMLLEHBI OT TENMOBOro BO3AENCTBUS
(yBENMYEHME PACCTOsIHWIA Mexay TPyGomnpoBoAamu, yCTaHOBKa 3aLLUUTHBIX TEMMOBLIX SKPaHOB U TEMMOBOW M30NALMK U3
Hecropaembix MaTepuanos). MNpw aTom TpybonpoBoak! U3 NIacTMaccoBLIX TPY6 crneayeT pacnonarath, Kak NpaBuIio, HUxe
CTarnbHbIX.

5.6. BHyTpu 30aHuii B MeCTax BO3MOXHOIO MEXaHWYeCKoro noBpeXaeHus nnacTMaccoBbIx Tpy6, Kak Npaeuno, crnegyet
NMpUMHMMaTb CKPbITYIO TMPOKMaaky B 0opo3dax, kaHanax, MOHTaXHbIX WwaxTax. [lpu aToM K MecTam NpoKnagku
TpybonpoBoaoB AOMKeH ObiTb 06ecneyeH cBOGOAHbIN 4OCTYN NOCPEACTBOM YCTAHOBKM ABEPOK, CbEMHbIX LUUTOB U T.1M.

5.6. TpybonpoBoapbl, NpoknagbiBaeMble B MeCTax BO3MOXHOMO MX MOBpexaeHus (Hag npoesgamu, goporamu, nog
neLwexoaHbIMM MOCTMKaMK U T.M.), AOMMKHbI ObiTh 3aKmtoYeHbl B (OYTNSPbl UKW 3aKPbITbl KOXXYXaMu, U3rOTOBMEHHLIMU 13
Goree NpoYHbIX MaTepuarnos, Yem nracTMaccoBble TPyObl. KOHLbI KOXXYXOB UK oyTNsipoB AOSHKHbI BbICTYNaTb HE MeHee
0,5 M OT Hapy>HbIX CTEHOK NepecekaeMbIX UMW COOPYKEHUIA.

BHyTpeHHWI gnameTp dyTnspa gomkeH obitb Ha 100-200 mm Gonblue HapyXHoro anameTtpa Tpybonposoaa (C y4eTom
n3onsaumm).

5.7. TpybonpoBoabl B MecTax nepeceyeHus (PyHAAMEHTOB, NEPEKpbITUA WU Neperopofok AOIMKHbI 3aKM4aTbCs B
yTNApbI, U3rOTOBMEHHbIE, KaK MPaBuro, U3 CTamnbHbIX TPyO, KOHLbI KOTOPbIX OOSMKHbI BbiCTynatb Ha 20-50 mm w3
nepecekaeMom KOHCTPYKLUUU.

OnuHy dyTnapos, nepecekaroLlmx CTeHbl U Neperopoakun, AonyckaeTcs NpMHUMaTb paBHOW TONWMHE nepecekaemMon
CTEHbI UK neperopogku. 3asop mexay Tpybonposogamu u gyTtnsapamu gosmkeH obiTb He meHee 10-20 MM 1 TLaTenbHO
YMIOTHEH HETOPOYMM MaTepurarom, AoMyckalLuM nepemeLleHe Tpybonposoaa BAOMb €ro NPOAOSBHOM OCK.

5.8. B cTpouTenbHbIX COOPYXEHUSX, KOHCTPYKLUMSIX U SMIEMEHTaxX 34aHUA OOMKHbI OblTb YCTAHOBMEHbI 3aKNaaHble YacTu
ONs KpenneHnss TpybonpoBoOoB M OCTaBreHbl OTBEPCTUSI B CTEHaX, NEpPeropofkax U MnepekpbITUAX AN NpOoKNagkv
TpybonpoBoaoB.

KpoHLITENHbI, Onopbl U NMOABECKM YCTaHaBNMBalOT Mocrie pas3buBkM ocu TpybonpoBoga WM OnpeaeneHuss MecT WX
KpenneHus.

5.9. MoHTax nnactmaccoBbIX TPy60ONpoOBOAOB CrieAyeT BbINOMHATL HA 3apaHee YCTaHOBIEHHbIX OMopax, KPOHLUTENHaX,
noaeeckax. [py aTomM oMmKHbI ObITh BblaepXaHbl NPEAYCMOTPEHHbIE MPOEKTOM YKIMOHbI UK YKMOHbI B npegenax 0,002-
0,005 Ha 1 m TpyBonpoBoaa B CTOPOHY ABWMXEHMS XKNOKOCTU.

Tpy6onpoBoabl He AOMKHBI NMPUMbIKATL BMSIOTHYIO K MOBEPXHOCTM CTPOMTESbHBLIX KOHCTPYKUMIA. PaccTtosHue B cBeTy
mexay Tpy6amm u cTpouTenbHbIMUA KOHCTPYKUMSIMU [OJKHO BbiTh HE MeHee 20 MM.

5.10. HapyxHble (MexuexoBble) TpybonpoBoAbl 3HAYMTENBHOM MNPOTSIKEHHOCTM pPeKoOMeHAyeTCa yKnaabiBaTb Ha
CMOLHOM OCHOBaHUMN.

[OpM30OHTanbHbIE Y4aCTKM BHYTPULIEXOBbLIX TPYOONPOBOAOB, pacnofioXeHHble B MecTax, rae TemnepaTtypa BellecTea
Unu okpyxatoLlen cpegbl He npesbiwaeT 30 °C, pekoMeHAyeTcs TPOM3BOANTL Ha OTAENBHO CTOSLLMX ONOpax, NoABeCKaX,
ckobax ¥ KpoHLUTeNHaXx, a Npu ykasaHHbIX TemnepaTypax Bbilwe 30 °C - Ha CrnowHOM OCHOBaHUM.

5.11. Mpwn KOHCTpPyupoBaHUM TpyOONpoOBOAOB crieqyeT MOSIHOCTLI0 MCMOMb30BaTb KOMMEHCUPYIOLLYD CMOCOOHOCTb
anemMeHToB TpybonpoBogoB. 3TO AOCTUraeTcs BbIGOPOM paLMoHanbHOM CXxeMbl NPOKNaAkn 1 NpaBuibHbIM pasMeLleHem
HEMOABWXHbBIX KPENneHun, Aensawmx TpybonpoBodbl Ha y4vacTku, TemnepaTtypHas gedopmaums KOTOpbIX NMPOUCXOAUT
HEe3aBMCMMO OAMH OT APYroro 1 BOCNpMHMMaEeTCa nosopoTamm Tpybonposoaa (puc.23).
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Puc.23. MNMpumepbl paumoHanbHOM pacCcTaHOBKU HENOOBWKHbIX KpensieHnn

5.12. MMHMManbHOE pacCcTosiHME OT OCeN OTBOL4OB MU TPOMHWKOB OO KpenneHun Ha Tpybonposoae (puc.24) cnegyet
npvHUMaTb B 3aBMCUMOCTU OT mMatepuana Tpyb, ux guameTpa v BenuuMHbl YOJIMHEHUsT NO rpacdmkamM, NpuBedeHHbIM Ha

puc 25. YkasaHHble rpadvku MOXHO MCNoNb3oBaTb Takke aAnga pacdeta [1-obpasHoro komneHcatopa (CMm. pwuc.24),
npoknagkn Tpyd B LLaxTax Unm npu ycTaHOBKE apMaTypbl Ha Tpybonposoae (puc.26).
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Puc.24. N3orHyTble y4acTkm TpybonpoBoaa, npegHasHayeHHble 41 KOMMEHCaAUUmn TeMnepaTypHbIX U3MEHEHUI ANnH Tpyo

a - rTHyTbIn oTBOf; 6 - [1-06pasHbIn kKoMneHcaTop
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Punc.25. MyHMmManbHoe paccTosiHue 0T HEMOABMXKHOIO KPEneHns A0 OTBOAA UK TPOiiHKKa Ha y4YacTke Tpyb6onposozaa,
npeaHasHavYeHHoro Ansi KoMneHcauum TemMnepaTypHbIX U3MeHeHul Tpyo:

a-u3lHO; 6 -us MNBA; 8 - n3 INl1; 2 - n3 NBX



Puc.26. MNpoknagka nnactMaccoBbIX TPYO6:
a - B WaxTe; 6 - N0 CTEeHe C yCTaHOBKOW BOoAopa3bopHOro KpaHa
5.13. B HeobxoammbIx Criydasix KOMMEHCMpYyloLas CnocobHOCTb TpybonpoBOoAOB MOXeT OblTb MOBbIWEHA 3a CYET

BBEEHNA [OOMOSHUTENbHBLIX MOBOPOTOB, CMYCKOB W MNOABLEMOB, M3MEHSIOWMX BbICOTY MPOKNAAKW, netneobpasHbiX
KOMMEHCATOPOB MM CbEMHbIX BCTABOK K 06opygoBaHuto (puc.27).

Puc.27. CnocoGbl NOBbILLEHNS] KOMNEHCUPYIOLLEN CMNOCOOHOCTN TPYOONPOBOAOB 3a CHET BBEAEHMS

a - JOoNOJIHUTENbHbIX OTBOAOB UIKA neTneo6pa3Horo KOMMeHcaTopa, 6 - CbeMHbIX BCTaBOK



5.14. Ha npsimbix ydacTkax TpybonpoBoga u3 MNBX 3HauMTENbHOW MPOTSHKEHHOCTU OOMKHbI ycTaHaenueatbcsa [1-
obpasHble unu nmpoobpasHbie koMneHcaTopsbl (puc.28).

Pwnc.28. KomneHcaTtopsl gns Tpy6onposoaos u3 MNMBX:

a - NnpoobpasHblii; 6 - M-06pasHbIn

KomneHcaums nMHenHbIX YANMHEHWN TpyG M3 NONUaTUMIEeHa M NonunponuneHa MoXeT obecneumBaTbCs NPOAOSbHBLIM
n3rnbom npu npoknagke Mx B BuAe "3Menku" Ha CNIOLUHOW Ofope, LUMPWHA KOTOPOW OOIMKHA AOMyckaTb BO3MOXHOCTb
usrnba Tpybonposoaa npu nepenage Temneparyp.

Mpu ycnoBusiX TEXHOJSIOTMYECKOro Mpouecca UNnvM rmapaBnvku, korga TpybonpoBod OOMKEH OblTb MPSIMbIM, HA HEM
yCTaHaBMMBaloT CUNbOHHbIE (PTOPONMacToBbIE KOMMNEHCATOPbI.

5.15. Tpun npoknagke Tpy®6 Manbix AuameTpoB (40 63 MM) Ha CMAMOWHOM OCHOBaHWW crnegyeT MNpPUMEHSTb
nepdopupoBaHHble MPOUKM, UCNonb3yemble AMst MOHTaXa TPYOHbIX W 3MeKkTpuYeckux NPoOBOAOK, B TOM uyucne Ans
CUCTEM KOHTPOMNSA 1M aBToMaTu3aumun: NnepoprpoBaHHbie NOTKX, Nonockl 1 T.4. B 060CHOBaHHbIX criyvasix, 0co6eHHO npwu
npoknagke Tpyd, pasmaTtbiBaeMbiX U3 OYXT WM C KaTylleK B KayeCTBe CMJSIOLHOW Onopbl, NPUMEHSIOT MacTMacCcoBble
TpyObl OonbLUero guameTpa.

CnnolwHble OCHOBaHus Ansg Tpy6 Gonblioro AnameTpa MOryT ObiTb BbIMNOMHEHbI B BuAe >xenoba unu CrnmoLHOoro
OCHOBaHWs U3 NNCTOBOW CTanu uiy MeTarnnonnacTa, a Takke C UCNofb30BaHWEM YTONKOB U LUBENEPOB CTarlbHbIX THYTbIX
WIN NPOKAaTHBbIX.

5.16. CnnowHoe ocHOBaHWe KpenuTca K CTPOUTENTbHbIM KOHCTPYKUNAM U O60pyD,OBaHVIPO C nNomMoLibio KpOHLLITel71HOB n
NnoaBECOK. KOHCprKLI,VIﬂ 3TOr0 OCHOBaHUS AOfkKHa obecneymBaTb BO3MOXHOCTb CaMOKOMMEHcauun pr60I'IpOBO,EI,OB B
MecTax NoBopoTa, NPUCOeANHEHNSA OTBETBIIEHWI U T.1M.

5.17. Bbibop ceveHus CnoLWHOro OCHOBaHWs (prc.29) npu NpoKragke HECKONbKMX TPyOOnpoBOLOB MPOW3BOAUTCS B
3aBUCKHMOCTM OT CyMMapHoOn Macchl 1 M TpybonpoBoaoB Mo Tabn.27 npu paccTosHUM MeXAy onopamu unv nogBeckamu,
paBHoM 6 M. [lpu pacctogHuM Mexagy ornopamu WnM nopBeckamm 3 M BbIOOp CEYEeHWst CMMOLIHOTO OCHOBaHMUS
npousBoauTcA No Tabn.27 ¢ y4eToM yMEHbLUEHWS AENCTBYOLLEN Harpy3ky B 8 pas. LUvpuHa cnnowHoro ocHOBaHwus
BbIOMpaeTCcs B COOTBETCTBUM C KONMYECTBOM TpyOonpoBoaoB 1 TpeboBaHusiMu n.5.14.

Tabnuua 27
Harpyska g, kr/m CeueHue yronka & Hxd , KM, Nnpu yknoHe
TpybonpoBoaa
1 1 1




2 63x40x5 90x56x5,5
3 63x40x5
4
5 75x50x5
10 75x50x5 110x70x6,5
15 90x56x5,5
20
25 90x56x5,5
30 100x63x6 125x80x7
40 100x63x6
50 125x80x7 140x90x8
75
100
125x80x7
125 160x100x9
150 140x90x8
200
140x90x8
250 160x100x9
300 160x100x9 200x125x12
350
400 180x110x10 200x125x14
450 180x110x10
500 200x125x16
/ ' ff;:. éq\\‘*
1t | W

— e ——




Puc.29. K Bbibopy ceveHus yronkos nof CrnoLHOe OCHOBaHWe

5.18. B mecTtax yCTaHOBKM pa3beMHbIX COEAVHEHWUI UMM OTBETBMEHUA TPyO, nepecekarmnxcsl CO ChOLWHbIM
OCHOBaHMEM, B HEM JOMXHbl 6bITb NpegycMOTpeHbl paspbiBbl. B MecTax paspbiBa yCTaHaBNuBalOTCHA AOMOMHUTENbHbIE
KpenneHus. PacnonoxeHne MecT CTbIKOB CNSIOLIHOIO OCHOBaHMSA AOMKHO OonpeaenaTbCs ¢ y4eTOM YCNOBMIA NPOKMaaKy.

5.19. PaccTtosHus mexgy KpenneHWsMu nnacTMaccoBbiX TpyOoOnNpoBOAOB, NPOKNaAbiBaeMbIX FOPU3OHTaNbHO Ha
OTAenbHbIX onopax, criegyeT NPUHUMaTbL B COOTBETCTBUM C rpadmkamu, npnsegeHHsiMy Ha puc.30-33.

Ona tpy6 wn3 MHAO, NMBO n MM tunoe C, CI1 n J1 paccTosHUs Mexay KpenneHusiMu crieqyeT yMeHbluaTb MnyTem
YMHOXEHUS BENUYMH, NOoMnydeHHbIX no rpadmkam Ha puc.30-32, Ha koadhduumeHTsl cootBeTcTBeHHO 0,9; 0,8 n 0,7. An4a

Tpy6 13 MBX tvna OT paccTosiHus Mexay KpenneHusMu cneayeT yBenuunuBaTb NyTeM YMHOXEHUS BENTUYMH, NOMYYEHHbIX
no rpaduky Ha puc.33, Ha koadduumneHT 1,1.
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Punc.30. PaccTosiHua mexay KpenneHnsiMm Ha ropusoHTarnbHbIX ydacTkax Tpybonposoga ns NHA tuna T
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Puc.31. PaccTosaHna mexay KpenneHnsiMm Ha ropusoHTanbHbIX yYacTkax Tpybonposoga ns MNBO tnna T

mﬁ,m il'I:I.
é 50
250 : ' f‘é “%
i ok
o ! 1 < f,{a{ o
; 5 ,/éf;,’:" A
o b
AT | A
w72 2524lV%
— o
” i
o e A S A
& /// f?//
)2 ?f/,/ A
50 A A
L~
50 e
I Wb X & B W R AR

Puc.32. PacctoaHma mexay KpenneHnsiMyM Ha ropusoHTanbHbIX ydacTkax Tpybonposoga ns MMM tuna T
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Punc.33. PaccTosaHusa mexay KpenneHnsiMm Ha ropu3oHTarnbHbIX yYacTkax Tpybonposoga n3 MNBX tunos J1, Cu T

[ns BepTukanbHbIX TPYBONPOBOAOB PACCTOSAHUA MexAy KpenneHWsMu, MoflyvyeHHble ANS ropu3oHTasnbHbIX Y4acTKoOB,
Heobxoammo yBenuumeaTb Ha 30%.

Mpadukm Ha pnc.30-33 nonyyeHbl NpM TpaHCNOPTMpPOBaHMM NO Tpybam BoAbl. [lpn TpaHCNOPTMPOBaHWMM BELLECTB,

3

MMOTHOCTb KOTOPbLIX BbilLe 1 rlem™, pacCToAaHnA MeXxOy KpenneHuamMu criengyet ymMeHbllaTb nyTeM YMHOXEeHUA Ha

KoappuLUMEHT Kp B COOTBETCTBMU C puc.34.
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Puc.34. lNMonpaBo4yHbIn KO3hULMEHT Npu onpeaeneHnn pacCToSHUSA MeXay KpenneHnaMmn Ha NNoTHOCTb BeLLecTBa,
TpaHcnopTupyemoro no Tpybonposoay

5.20. PacctosiHma mexay KpenneHusammn nnactMaccoBblX TPyOGONpoBOAOB, MeXalumMx Ha ChfoLWHOM OCHOBAHWUMW, MOTYT
npeBbIWaTh 3HavYeHus, npuBeAeHHble Ha puc.30-33, B 2-3 pasa.

5.21. Apmatypa, ycTaHaBnMBaemasi Ha nnacTMaccoBbix TpybonpoBoaax, 4OPKHA UMETb CAMOCTOSITENIBHOE KpenrneHue
K CTPOUTENbHbLIM KOHCTPYKLUSAM, 000pyAOBaHMIO Mnn KpoHwTenHam. Onopa Ans KpenneHus apMaTypbl M3roTOBMNSETCSA
rHYTbEM W3 CTarbHOrO NNUCTa WM Pe3KoW CTaHOAPTHOrO yrofika U coeauHsieTca ¢ ee cnaHuem bontamu, a cama onopa
KPenuTcs K KOHCTPYKUMaM Gontamu unm ceapkon (puc.35).



Pnc.35. KpenneHne apmatypbl C NOMOLLBIO OMOpbI A5S TPYO AuameTpom:
a-po 63; 6 - cBblle 63
5.22. KpenneHus pasgensoTcss Ha MNOABMXKHblIE W HenoABWXHble. [MoaBMXKHbIE KpenneHus npegHasHadeHbl Ans
nepemMeLLeHnsl B HUX TpyD BOONb OCU, @ HEMOABWXKHbIE - Asi UCKMIOYEHUS 3TOMO NepeMeLLeHUs.

5.23. TNogBwkHblE KpemneHus Mnory4yaroT MyTem YCTaHOBKW MracTMaccoBon Tpybbl ¢ 3a3opom 2-3 MM B ckobe,
N3roTOBMIEHHOM N3 MeTanM4Yeckoro NpyTka, Unm XoMmyTa, U3roTOBMEHHOro rHyTbeM UMW LWTamMnoBKoW U3 nucta (puc.36).
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Puc.36. MoaBwxHble KpenmneHusl NacTMaccoBbIX TPYO ¢ NpYMEHEHMEM:

a - ckobbl; 6 - xomyTOB; 1 - ckoba; 2 - npoknagka u3 pesuHsl; 3 - TAra; 4 - XxomyT; 5 - HacTUn; 6 - yronok

Mpy 3TOM 3ayceHubl, OCTPble KPOMKM, 3aBOUHbI U 3aaupbl Ha BHYTPEHHEW MOBEPXHOCTU CKOG MMM XOMYTOB He
AonycKatTcs. XOMyTbl AOMKHbI UMETb 3arHyTble HapyXKy KPOMKMU.

Mpn ncnonb3oBaHUM XOMyTOB 6e3 3arHyTbiX HapyXy KPOMOK MeXAy HMMMU U MOBEPXHOCTbIO NNacTMaccoBow TpyObl
cnegyeTt yctaHaBnuBaTb cBo60aHO (6e3 HaTsKeHUs) NPoKnaaky 13 NONUITUNEHOBOW NEHTbI C YTOMNLEHNSMMN N0 KPOMKaM,
Hanpumep, B cootBeTcTBuM ¢ FTOCT 22689-77. MNpy 9TOM TOSNLIMHA XOMYTa AOMKHA ObITb MEHbLUE LUMPUHBI NIEHTbI Ha

BENNYMHY yTosLeHUn. Bo n3bexaHne NoBpexaeHusi NacTMaccoBoi TpyObl YCTaHOBKA NEHTbI M3 MOSIMBUHUIIXIOPUOHOMO
nnacTuka sanpeLiaeTcsi.

5.24. HenoaBwxHble KpenneHust NonyyaroT nyTem YCTaHOBKM C ABYX CTOPOH MOABWXHOrO XOMyTa Haknagok us tpyo
MBX, npuknemBaemblx K Tpybam, WNu COEAMHUTENbHbLIX AeTanen, NPeuMyLLeCTBEHHO MydT, M3 MONUITUNEH],
npuBapuBaeMbix k Tpybam nua nonuatuneHa (puc.37).
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Puc.37. HenogsmkHble KpenneHnst nracTMaccoBbIX TPYO:

a - C NpUMeHeHneM ABYX MydT; 6 - C ABYMS HAKMagKaMu; 8 - CTsbKKa HaKMagok, NpuknenBaemMbix K Tpyoe m3 MNBX;
2 - XOMYT C pe3nMHOBOM NpokKnaakon; d - onopa K phnaHueBoMy COeANHEHNIO

B kayecTBe HenoaBWXKHOW Onopbl criegyeT MPUMEHSTH Takke (raHUEeBOe COeMHEHWE, 3aKpennsemMoe Oropon K
CTPOMTENBHOW KOHCTPYKUMU MNU COedMHUTENbHYI AeTanb Ha TpybonpoBoge, ¢ OBYX CTOPOH KOTOPOW pacnonaratoT
onopbl.

5.25. [ina Tpy6 M3 NonuaTuneHa M MONUMNpONWreHa Ha yyacTke TpybonpoBoga HeOOnbLUOW MPOTSHKEHHOCTU (C 5-7
KpenneHusiMm) B KauyecTBE HEMOABWXHOIO KPEMNIeHUs MOXHO MCMOMb30BaTb MOABWXKHYK OMOpPY, MeXZy BHYTPEHHEeNn
NMOBEPXHOCTBK KOTOPOW M HAapPY>XHOW MOBEPXHOCTBIO TPYObl YyCTaHABMMBAKT PE3MHOBYHO MPOKNaAKy, WMpUHOM Ha 10 MM
NpeBbILLAoLLIEN LLNPYHY OMNOPHI.

PesnHoBasi npoknagka AOfmkHA CXMMaTbCsl XOMYTOM C TakuMm ycunvem, 4Tobbl paguwanbHas gedopmaumsi He
npesbiwana gns Tpyosl ns MM - 3,5, NMHAO - 4, MBA - 6 n MNMBX-0,8%.

KpenneHnns ¢ pe3vHOBLIMU MpoKMagkamMy MOXHO MCNoNb3oBaTb Takke Ans TpybonpoBogoB u3 nonuatuneHa u MM B
cnyyasx, Kkorga TemnepaTypHble Aedopmaummn TpybonpoBoaa KOMMNEHCUPYOTCS U3MEHEHNEM Er0 NPOAOSbHOIo n3rnda.

5.26. [Ins kpenneHus BepTuKarbHbIX Y4acTKoB TpybonpoBoga onopbl yCTaHaBNUBAKT NOL COEAUHUTENBHOW AeTanbto
Ha TpyOe unu nog Haknagkon us MNBX, npuknensaemon k Tpybe us MNBX (pnc.38). B kayecTBe KpenneHus BepTUKaIbHOro
yyacTka crnefyeTt NpuMeHsiTb Takke dnaHueBoe coequHeHVe, 3aKpensieMoe Onopol K CTPOUTENBHOM KOHCTPyKuMK. Ons
Tpy® 13 NonNuaTUieHa 1 NONUNPONUIIeHa AOMNYCKaeTCsa UCNoMb30BaTh TakKe Onopbl C Pe3NHOBLIMU NPOKNagKkamu.

Punc.38. KpenneHus BepTukarnbHbIX y4acTkoB Tpy6onpoBoaoB:

a - NOABWXKHbIM KpenneHueMm; 6 - HENOABWXHLIM KPENNEHMEM; 8 - NpY rPYNNOBOW Npokrnaake TpyOonpoBoAOB XOMyTamMu

5.27. KoHCTpyKUMm onop 1 NoA4BECOK MacTMaccoBbiX TpyOonpoBoaoB n3obpaxeHsl Ha puc.39 u 40.
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Puc.39. Onopel n noaeecku no OCT 36-17-77:

a - ornopa KoHconbHas; 6 - onopa KOHCOMbHasA CO CMOLHbIM OCHOBaHWEM; 8 - MOABECKa C OQHOW TArown; 2 - nogBecka co
CMOLWHbBIM OCHOBaHMEM; O - onopa 411 BEpTUKarnbHoro Tpybonposoaa; 1 - ynop; 1 - KpOHWTENH; 3 - KOHCOSb; 4 - XOMYT; 5
- CTOMKa



Puc.40. Onopsbl n nogeckn no OCT 95-761-79:

a - kopob ana 3awmuTbl TPYO; 6 - KOPOO rHYTLINA U3 IMCTOBOW CTanu; 8 - KOPOO C 3aLUTHOWM KPbLILLKOW; 2 - KOpob 13 AByX
MOJOBUH CO CMYTHWKOM; O - KOPOb C COEAMHUTENBHBLIMM XOMyTaMmu; e - oropa ¢ XoMyTamu 1 6onToMm; X - onopa Ans
npoknagku Tpyb Yepes nepekpbITUs; 3 - onopa Ansi Npoknaaku Tpyb Yepes cTeHy; u - nogBecka Ans rnaHueBbIX
COeZIMHEHWUI; K - MOABECKA C OOHUM KOPOOOM;

J1- nopBecka ¢ ABYMsI THyTbIMU KOpo©aMu; M - NOABECKa C ABYMS XOMYyTaMu; H - MOABECKA IPynnoBasi; o - NOABecKa C
XOMyTaMu 1 OMNOPHOW Bankoi; 11 - noaBecka ¢ OTKPbITLIM KOPOBOM; p - MOABECKA C 3aKPbITbIM KOPOOOM

5.28. Ha NOBEPXHOCTM ONop U nNogBeCcoK He AonyCKakTCcA 3ab0uHbI, TPEeLWMWHbI, 3aKaTbl, 3aaupbl, a TakKKe pakoBUHbI U
6pb|3r|/| MeTanfa OT CBapKu 1N pe3Kn.

O6paboTaHHble AeTanu ornop W NOABECOK He AOMKHbl MMeTb 3ayceHueB. OCTpble KPOMKW AeTanein OOmkHbl ObiTb
npuTynneHsl. Paguyc npuTtynneHust JOMmKeH GbiTb He MeHee 1 MM.

OTBepcTUs B geTansix onop 1 NoaBeCcOK BbIMOSHAOTCS CBEpreHnem unm npobuskoi. MNpu M3roToBneHnn getanei onop
1 NOABECOK LUTAMMOBKOMW paauyc narmba aTux geTanei AomkeH ObiTb He MeHee TONLWUHBI MeTanna.

5.29. lNoBepxHOCTN BCEX AeTarern onop 1 NoABECOK, M3rOTOBIEHHbIX U3 CTann 3a UCKITOYEHNEM PE3bOOBbLIX 3NIEMEHTOB,
AOMXHbl UMEeTb aHTUKOPPO3MOHHOE MOKPbITUE, OFTOBOPEHHOE MPOEKTOM B 3aBUCUMOCTU OT YCNoBwUi akcnnyatauun. lNMepen



OKpaCKOIZ agetanun OO XHbl ObITb OYULLEHbI OT PXaB4YUHbI N 0663>KI/IpeHbI.

5.30. KpenexHble getanu gomkHbl cooTBeTcTBOBaTh: 60nThl - FTOCT 7798-70, ravikm - TOCT 5915-70, wanbel - FOCT
11371-68. MexaHun4yeckMe CBOWCTBA M peEKOMEHAYEMble Mapku maTtepuana G0onToB U raek OOMmkHbl COOTBETCTBOBATb
TpeboBaHnsam FOCT 1759-70.

6. CTATUMECKUN PACYET TPYB, YKIIAOBLIBAEMbIX B 3EMJIE

6.1. HanopHble TpyGonpoBodbl M3 MNacTMaccoBbiXx TPYD, yknagbiBaemblX B TPYHT, OOMKHbI OblTb paccyuTaHbl Ha
BO3EeCTBNE BHYTPEHHETO AaBIEHNS U HA COBMECTHOE BO3[ECTBUE BHELUHEN NPUBEAEHHON Harpysku Pnp OT [aBrieHus

TPYHTa 1 BpeMeHHbIX Harpy3ok, aTMOCepHOro AaBneHus npu obpasosaHun B TpybonpoBoae BakyymMa i, W BHELIHEro

rMApOCTaTMYECKOro AaBnenusa Fi. ..

BeaHanoprle pr6OI'IpOBO,D,bI N3 3TUX pr6 cnenyeTt pacCcyHnTbiBaTb Ha BO34ENCTBME BHELLHEN I'IleBe,lJ,eHHOIZ Harpys3ku

£ VI BHELLHEro MMfIpoCTaTNIecKoro AaBnenus fr. ;.

B 3aBucumocTu oT ycnosui paboTbl TpybonpoBoga BENMYMHY pacyeTHOro ConpoTuBreHus maTepuana Tpyb cnegyet
CHWXaTb MYTEM YMHOXEHUS Ha koadpuumeHT X  yCrNOBUI NpOKNagku noA3eMHoro Tpy6omnpoBoaa, NpUHUMAaEMbIi

paBHbiM 0,8 - AnNa TpyGONpPOBOAOB, NMPOKIaAbiBAaEMbIX B MECTax, TPYAHOAOCTYMHbIX ANS PbiTbsl TpaHLIen B criyyae ero
noepexaeHusi; 0,9 - ans TpyGonpoBoAOB, MPOKNaAblBaeMbIX Mof YCOBEPLUEHCTBOBaHHbIMM NOKpbITMaMK; 1,0 - ans
ocTasbHbIX TPYGONpoBOAOB.

6.2. OnpegeneHne HeOOXOAMMON HecyLlen CnocobHOCTU TPyO Npy COBMECTHOM BO3OEWCTBUM NMPUBEAEHHOW BHELLHEWN
Harpysku Pnp, aTMoc(epHoro [faeneHust npu obpasoBaHuu B Tpy6GonpoBoae Bakyyma Fp.. W BHELIHero
TMAPOCTATUYECKOrO AaBNEHUst F . [OMKHO MPOU3BOAMUTLCS MO YCMOBMIO YCTOMYMBOCTM KPYron hopMbl MONEpeyHoro
ceyeHus Tpyb 1 No npefenbHoM oMYCTUMON BENUYMHE OTHOCUTENBHOIO YKOPOYEHUSI BEPTMKANBHOMO AnameTpa.

6.3. OnpegeneHne HeobOXxoaAMMOW Hecylleld cnocobHocTu Tpyd MO YCroBMKO YCTOMYMBOCTU KPYrrom ¢opmbl
nonepeyHoro cevyeHnst HaanexuT NPon3BoAUTb AN HanopHbIX TpybonpoBoaos no dopmyre

PHE'
P 22| T2t B * B . (10)

a ons 6e3HanopHbIX TpybonposoaoBs no opmyne

E
Pxpzz[?““aﬁ : (11)

roe PKP - NpefernbHasi BENMYMHA BHELUHEro paBHOMEPHOro paavarnbHoro aaeneHus, MMa (KFC/CME), koTopoe Tpyba
cnoco6GHa BbigepkaTb 6e3 NoTepU YCTONYMBOCTU KPYrion (hopMbl MONEPEYHOTO CeYeHus:;

Pnp - pacyeTHasa BHeLLHASA npuBedeHHas Harpyska, H/m (krc/cm);

B - BeNnuMYMHa BO3MOXHOrO BaKyyma Ha pacyeTHOM yyactke Tpybonposoga, Mrlla (Krc/cmz); npn OTCYTCTBUM

EaE
cneumanbHoro o6ocHoBaHus npuHMMaeTcs pasHon 0,1 MMa;

F.; - BHellHee rugpocTaTuyeckoe [aBreHue rpyHTOBbIX BoA Ha TpyGonposoa, MMa (Krc/cm2

dopmyne

), onpegensiemoe no



PI'.B = TBHI'.B - (12)

B dopmyne (11) “¥g - NNOTHOCTb BOAbI, C y4E€TOM PacTBOPEHHbIX B Hew conen, Him 3 (Krc/cm3 ); Hr_B - BblCcOTa cTonba
rPyHTOBOM BOAbI HAg Bepxom Tpybonposoaa, M/CM.

3a KPUTUYECKYIO BEJTMYMHY npegesibHOoro BHELWHero paBHOMEPHOro paauanbHOro AasllieHudA crnegyeTt npuHnMmatb
MEHbLUEE U3 3HAYEHWI, BbIYUCIIEHHbIX MO cbopmynaM:

Fp=2 (BB (13)

Fp = £y +1143Fy,. (14)

roe Prp - mapameTp, XxapaKTepu3ayLLnii )XeCTKOCTb 3achInku, Mla (krc/cm 2 ), PACCYUTBIBAEMbIA MO COOTHOLLEHMWIO
Prp = 0,125Erp, (15)
Pn - napameTp, XapakTepu3yloLuin xecTkocTb Tpybonposoaa, MlMa (krc/cm 2), NpUHMUMaeMbll B COOTBETCTBUM C

AaHHbIMK pasa. 2 HacToswero MNocobus;

H_. - mogynb aecopmauuy rpyHTa 3acbInku, NPUHUMAEMbIN COTMAacHo AaHHbIM Tabn.28.

Tp
Tabnuua 28
KaTeropu HavnmeHoBaHue rpyHTa O6bemHa | Moaynb aecopmarmm rpyHTa 3acbinku
S TpyHTa 51 macca E.  MMa
rpyHTa, P
T/m
CTeneHb ynnoTHEHNs rpyHTa
HOpMarnbHa |MOBLILLEHHA | MOTHas
A A npu
HaMbIBKE
r-l Mecku rpaBenuncTble, KPyrHbIE U 1,7 8 16 26
cpefHen KpyrnHocTu
-1l MMeckn menkue 1,76 6 12 18
-1l Mecku nbineBaTthble, 1,8 5 7,5 10
cynecu
M-IV | CyrnuHkM nonyTteepable, TYroMsrkme u 1,8 3,5 55 8
TeKyyennacTu4Hble
r-v Cynecu n cyrnvHkn TBepable 1,85 2,5 5 7,5
r-Vi MMuHbI 1,9 1,2 2,5 3,5

6.4. Hecyulyto cnocoBHOCTb NoA3eMHOro TpybonpoBoga no ycrioButo NpeaenbHO AONYCTUMOWN BENUYUHBI OBanusaunm
nornepeyHoro ceveHms Tpybbl (YKOpOUeHNst BEPTUKaNbHOrO AnameTpa) cneayeT onpeaensTb no chopmyne



PlTF'
g = i 0100% <[5 ) (16)

Ep
A
£ = ——100%, (17)
d
roe g - OTHOCUTENbHAs AeopMaLnst BEPTUKANLHOMO AnameTpa Tpy6el, %;

Prrp - pacyeTHasi BHELLHAS NpMBeAeHHast Harpy3ka Ha Tpybonposoa, H/m (krc/cm);

d - HapyXHbI anameTp Tpybonposoaa, M (cm);

¢ - KO3MULMEHT, YUMTLIBAKOLLMIA pacnpeaeneHme Harpysku U OnopHON peakLun, KOTOpbIi CriedyeT NpUHUMaTh: Mpu
yKnagke TpybonpoBoga Ha nnockoe ocHoBaHue - 1,3, Npu yknagke Ha cnpodumpoBaHHOE OCHOBaHMe - 1,2;

& - ko3(pPULMEHT, yuuTbIBaKOLMIA COBMECTHOE [EWCTBME OTnopa rPyHTa M BHYTPEHHEro (BHELUHEro) AaBneHus,
BbluMCnsemMbIn No popmyne

4= 1
T e

1+ 2
B, +015,

rae Eq:. - NpegenbHO gonyctumMmasa BenindnHa oBalin3aunn nonepevyHoro ce4eHns pr6bl, %, npuHUMaemada ana pr6 n3
MHA v NBL - 5%, MMM - 4%, MNBX - 3,5%.

B copmyne (18) £ - BHyTpeHHee [OaBreHVe TPaHCMOPTMPYEMOTO BELLECTBa (CYMTAETCH MOSIOKUTENbHLIM) UMW
BHELLHEE paBHOMEpPHOE paauarnibHoe AaBfeHne (CHMTaeTcsl oTpuLaTenbHbIM), KOTOPOE MOXET OblTb aTMocdepHbIM (Mpun
obpasoBaHun B Tpybe Bakyyma) wunu rugpoctatuyeckum (Mpu npoknagke TpybonpoBoda HWKE YPOBHS BOAbI) MNU
[AaBreHnem rpyHTa.

6.5. BHelwHI0 NpuBeaeHHyo Harpysky TpybonpoBoaa cnefgyeT onpefensTtb C y4eTOM pa3mMepoB NONEpeYHoro ceyeHust
TpyO, TpaHLLEN U HacbINW; YCNOBWUIA YKNaaKu Tpyo, TpaHLIEN U HAcbINW; YCNOBWUIA YKkNaaku Tpyo; Buaa rpyHTa OCHOBaHWSA U
3acbINkM UnNy Hacbkinu Tpybonposoaa; CTeneHn YNnoTHEHWS TPYHTa 3acbInku (Hacbinu); rnyounHbl 3anoxeHus Tpyo; Buaa u
BENUYUHbI BPEMEHHOW Harpysku, OeWCTBYIOLLEN Ha MOBEPXHOCTW PYHTA UMW Ha OOPOXHOW opexae (NMOoKpbITUM) Hag
Tpybonposoaom.

6.6. Mpu onpegeneHnn Harpy3ok Ha Noa3eMHble TpybonpoBoabl criegyeT UMeTb B BUAY:

YCNoBUSA yKnaaku Tpyb: B TpaHLLE0, B HACbIMb U B Y3KYH NPOPEs3b;

cnocobbl onupannst Tpyb Ha OCHOBaHMe (B TpaHLUEE UIU B HacCbINMW); Ha MIIOCKOEe OCHOBaHWE C NOAOMBKOW MasyX, Ha
FPYHTOBYIO BbIKPY>KKY U HA BETOHHBIV (hyHAAMEHT;

CTeNeHu YNroTHEHNS TPYHTa 3aChINKW - HOPMasibHYH, MOBLILLIEHHYIO U NIOTHYIO, AOCTUraemyto HamblBOM (CM. Tabn.28);
rnybuHbl 3anoXeHus, onpeaensieMble BbICOTOM 3acbInku rpyHTa Hag Bepxom Tpybonposoaa.

6.7. MpoponbHbI Npodurib OCHOBaHWUA LOSIKEH COOTBETCTBOBATL NMPOEKTHOMY YKIoHy Tpy6onpoBoaa n obecrneyvBaTb
NIoTHOe npuneraHne TpybonpoBoaa K OCHOBAHUIO MO BCEMN €ro AfIMHE.

Cnocob onupaHus Tpyb Ha OCHOBaHWE HEOOXOAMMO MPUHMMAaTh B 3aBUCUMOCTM OT HEecyLlel CnocobGHOCTU FpyHTOB
OCHOBaHWsS U NpUMEHsieMbIX TPYO M OT BENWYMH Harpy3ok, UCXoAas M3 ykasanun rnasbl CHuUlT Ha ocHoBaHMA 3gaHun n
COOpPYXXEHWM.



B ckanbHbIX U KPYMHOOBIOMOYHbLIX TPYHTAX WM B MEecYaHblX W [MIMHUCTBIX FPYHTax, COAepXalUUX BKIIHOYEeHMUs!
KPYNHOOBMOMOYHBIX FPYHTOB, a Takke MpW CryYanHbiX nepeGopax rpyHTa OCHOBaHWA, criedyeT npeaycMaTpuBaTh
BblpaBHMBAHNE OCHOBAHWA NECYaHbIM FPYHTOM MMM MECTHbLIM IPYHTOM C TLIATErbHbIM YMNNOTHEHNEM, YCTpanBas NoayLLKY
noa Tpy6onpoBoAOM U3 YKa3aHHOTO rpyHTa TOMLWMHON He MeHee 10 cM Hag BbICTYNaloWMMU HEPOBHOCTSIMU OCHOBaHMUS.

Mpu 3ackinke TpybonpoBoaa KaMEeHUCTbIM FPYHTOM HaANeXWUT NpoM3BOAUTL NPeABapuTENbHYO 3acbinky Tpybonposoaa
MSTKUM FPYHTOM Ha TonwimHy 20 cMm Bbille BepxHen obpasytoLlen Unm NpUMEHNATb cneumanbHyo 3awwmTy Tpybonposoaa 1
€ro n3onsaumm oT NoBpPeXOEeHNIA.

6.8. B cnpodmnmupoBaHHOM Mo AniMHe TpyOoNpoBoAa rPYHTOBOM OCHOBaHUM OSMKHA ObITb NpeayCMOTPEHA BbINOMHAEMas
MeXaHM3MPOBaHHbIM CMOCOOOM BbIKpY>KKa No dopme Tpyb ¢ yrnom oxeata 2 ¢ = 90° wnn 2 &2 = 120°.

JNoTok 6eToHHOro yHaameHTa TpyGonpoBoda AoskeH GblTb rnybuHon He MeHee 0,25 ¢ ; TonwWwwMHA NoTka Mo HU30M
TpyGbl Takke AOMKHa ObiTh He MeHee 0,25 , Ho He MeHee 15 cM (rae @ - HapyXHbIN AnameTp Tpy6bl).

6.9. BenuunHa HarpyskM Ha noasemHble TpybGonpoBOAbl 3aBUCUMT OT CTEMEHM YNMOTHEHWs (TpamMbBoBaHWs) TPyHTa,
ABMNSIIOLLErocs TPaHLUENHOW 3acbINKOMW, UMK YKNaabiBAEMOrO B HAChIMb.

,D,J'Iﬂ AO0CTWXEeHUnA HOpMaJ'IbHOI7I CTeneHn ynnoTHeHud, TpaMGOBaHVIe 3aCblINKN BbIMNOJTHAETCA CIl1odAMU TOJ'ILIJ,I/IHOVI He
6onee 20 cm.

,D,J'IFI OOCTMXXEHNSA MOBbILEHHON CTENeHn YNINOTHEHUA TpyHTa 3acbiNKuU TOJWMHA TpaM6yeMbIX CrnoeB 3acbInkn

Ha3Ha4aeTcd U3 ycnosusa obecneyeHns 06BEMHOrO Beca ckeneta FPyHTa 3acCbIlNkKK HE MeHee TC/M3

nec4yaHbIMU rPyHTamMun uU cynecamu, 1,6 - npwu 3acblinke CyrrimHkamMmn n rmuHamu.

: 1,5 - npu 3acblinke

HanbGornee BbicOkasi CTeneHb YMMOTHEHWUSI FPyHTa 3acbiNkM [OCTUraeTcs rMaopaBfMYECKUM HaMbIBOM, KOTOPbIiA
NMpUMeHsIeTCcs Npu yknagake TpybonpoBoLOB B HAMbIBAEMbIX TEPPUTOPUSIX M Hackinsx. MNpu aTom o6beMHbIN BEC ckeneTa

3
nec4aHoro 1 cynec4aHoro rpyHTa gormkeH ObiTb He MeHee 1,6 TC/M ™.

[Ins NOBLILLEHHON N BLICOKOWM CTEMEHEN YNIOTHEHWSI TPYHTAa 3acbiNKW B NPOEKTE JOSMKEH ObITb NpeayCMOTPEH KOHTPOSb
06BEMHON Macchl rpyHTa 3acbiNkM HA OCHOBAHWM UCCreoBaHWUA rpyHTa MeToaamu, YCTaHOBMNEeHHbIMK B rnase CHull no
npaBuiiaMm Npon3BOACTBaA U NPUeMKM paboT Ha 3EMIISIHBIX COOPYXeHUsX. KOHTporbHble Npobbl rpyHTa Ans nccnenoBaHun
OOMXKHbI 0TOMpaThCA ¢ 06enx cTopoH Tpybonpoeoaa Yepes kaxable 100 M no ero anviHe.

Mpu yknagke TpyboOnNpoBOAOB B TpaHWee YNNOTHEHME TFpyHTa 3acbiNkyM OOSMKHO NPOM3BOAMTLCA [0 Bepxa
TpyOonpoBoda MNO BCEW LUMPUHE TpaHLIeW, a Mpu yKNagke B HACbiNM - Ha LUMPUHE HE MeHee [BYX AMaMeTpoB
TpyOOnpoBoAa C KaXXaon CTOPOHbI.

6.10. BHelwHAs npuBeaeHHasa Harpy3ka onpegensietcda no opmyrne

P =870, (19)
roe () - paBHOAENCTBYIOLAs pacHeTHbIX BEPTUKANbHBIX HAarpy3ok;
& - kKoacbpMUMEHT NpuBeaeHUs], MTPYHXMAaEMbIN NO AaHHbIM Tabn.29;

7 - K0adMUMEHT, yunTbiBaoLWMI BOKOBOE AaBneHue rpyHTa Ha Tpybonposoa v npuHumMaeMsii no 1aén.30.

Tabnuua 29

KoadpdpmumeHT npuseaerus 5
A0S Harpy3ok oT

Cnocob yknagku Tpyo OaBneHus Macchl
rpyHTa TpybonpoBoaa u
TPaHCNopTMPYEMO




ro BellecTtBa

1. Ha nnockoe ocHoBaHWe 13 MUHEParibHOro rpyHTa ¢ NO4OMBKON 0,75 0,6
3acCbINKK NoA Kpyrnble Tpyobl

2. To Xe, Ha NNOTHOE CcNpPoUNINPOBaHHOE OCHOBAHME BbIKPY>KKOW C
yrnoM oxeata Tpyobl 2 ¢ :

75° 0,55 0,375

90° 0,50 0,325

120° 0,45 0,25
3. Ha xxene306eToHHbIN hyHOAMEHT C yrrioM oxBaTa Tpybbl 2 o = 0,35 0,2
120°

Tabnuua 30
KaTeropus KoathdhmumeHT 1 npu cTeneHun ynnoTHEHUS 3achInku
rpyHTa 3acbInku
HopMarnbHON NMOBbILLEHHOWN MAOTHOW C MOMOLLIbIO
HaMbIBKM

B TpaHLUee | B Hacbinn | B TpaHLlee | B HAcbInu | B TpaHLwlee | B HacbInu

r-1, -l 0,95 0,86 0,86 0,78 0,78 0,75
r-i, r-iv, r-v 0,97 0,9 0,88 0,82 0,82 0,78
r-vi 1,0 0,95 0,9 0,86 - -

6.11. PaBHogencTByOLWass HOPMaTUBHOWM BEPTUKANIbHOW Harpy3kM Ha eavHuuy OfvHbl TpyOonpoBoda OT AaBrieHus

H
rpyHTa () onpenensieTcs no opmynam:

npu yknagke B TpaHLlee

Cp = YpHBK v, (20)

" " " Hacbinu
Cr = Yrpftdy Ky, (21)

n n " ﬂpOpe3M
Cr = Y8y K. (22)

Mpu atom, ecnu B chopmyne (20) npomsseneHve BKpr okaxeTcs Gonblue, Yem npousBeneHue i, B opmyne

(21), onpepeneHHble ANA OQHUX U TEX Xe rPYHTOB OCHOBaHUA U cnocobos onupaHua Tpybonposoaa, TO U Npu yknagke
TpyO B TpaHwee BMecTo dhopmynbl (20) cnegyeT nonb3oBaTbes hopmynon (21).

B dopmynax (20)-(22) npuHATLl cnegyowmne o6o3Ha4eHus:



q}lfp - HOpMaTMBHOE 3Ha4YeHne 0GBEMHOM MacChl FpyHTa 3achbInku, Tc/M3 , NpUHMMaemoe no Tabn.28;
H - rny6una 3anoxeHus TpyGonposoaa (cunTas oT Bepxa TpyObl), M;

d - HapyXHbI anameTp Tpybonposoaa, M;

£ . LuimpuHa TpaHLLeu Ha ypoBHe Bepxa Tpy6onposoga, M;

KTP - KO3(PMLMEHT, 3aBUCALLUMA OT OTHOLUEHUS HIBCP W OT KaTeropuu rpyHTa 3achbinky, MPUHUMAEMbIN B
COoOTBETCTBUU C Tabn.31;

Bcp - lUMpUHA TpaHLLEN Ha YPOBHE CepeanHbl PACCTOSHWS MEXAY NMOBEPXHOCTLIO 3eMIU U BEPXOM Tpy6GonpoBoaa;
By - wmpuna npopesay;

1 - KO3(PULNEHT, yYnTbiBaOWNIA Pas3rpy3ky TPyObl rPYHTOM, HaxoOALWMMCS B Nadyxax Mexgy CTEeHKamu TpaHLen u
TpybonpoBoaoM, onpeaensiemMbsiM no gopmyrne (23), npudem ecnm ko3aPULIMEHT OKaXKETCA MeHbLUe BeNUUMHb & , &, To

B dhopmyne (19) npuHumaetca w = d—H
W= : ; (23)
P _ ’
140 TP, B—-dy
PKP Bl

K4 - K0a(pULMEHT KOHLIEHTPaLMW JaBMEHNs TPYHTa B HaCbINu, 3aBUCSLLMIA OT BUAA rPYHTa OCHOBAaHWUS U OT cnocoba
onvpaHus Tpy6onposoaa.

Koadbduument £, onpepensietca no copmyne (24), npudem ecnu okaxetcs, 4to fy £ ., To B dopmyne (21)

npuHumaetes, K, =1

AL +P.)
K = I S i (24)

2B + 2B)
K - KO3MULMEHT, MPUHUMAEMbIAi B 3aBUCUMOCTM OT BENMUMHBI OTHOWeHMs kg /Dy, rae kg - BennumHa

3arny6neHMﬂ B NMPOpe3b BeEpXa pr6onposo,qa OTHOCUTEJTIbHO OCHOBaHUA HaACbIN U OHa TpaHLIewn.

Mpwn Aplh K paBHo
0 1
0,1 0,83
0,3 0,71
0,5 0,63
0,7 0,57

1,0 0,52



£ - napameTp, XxapaKTepusyoLLMI XXeCTKOCTb rpyHTa 3ackinku, MMa, onpegensemsiii no dopmyne (15).

Ty

KoadhduumeHt KTP npwn KaTeropmn rpyHToB

i JrBC-P‘ 3acblinka
(no Tabn.)

r-1, -l r-m, r-v, r-v r-vi
0 1,000 1,000 1,000
0,1 0,981 0,984 0,968
0,2 0,962 0,968 0,974
0,3 0,944 0,952 0,961
0,4 0,928 0,937 0,948
0,5 0,910 0,923 0,936
0,6 0,896 0,910 0,925
0,7 0,861 0,896 0,913
0,8 0,867 0,883 0,902
0,9 0,852 0,872 0,891
1,0 0,839 0,862 0,882
1,1 0,826 0,849 0,873
1,2 0,816 0,840 0,865
1,3 0,806 0,831 0,857
1,4 0,796 0,823 0,849
1,5 0,787 0,816 0,842
1,6 0,778 0,809 0,835
1,7 0,765 0,790 0,815
1,8 0,750 0,775 0,800
1,9 0,735 0,765 0,790
2 0,725 0,750 0,780
3 0,630 0,660 0,690
4 0,555 0,585 0,620

Tabnuua 31



5 0,490 0,520 0,560
6 0,435 0,470 0,505
7 0,390 0,425 0,460
8 0,350 0,385 0,425
9 0,315 0,350 0,390
10 0,290 0,320 0,360
15 0,195 0,220 0,255

6.12. HopMaTuBHbIe BpeMEHHbIE Harpy3Kku OT NOABWXKHBLIX TPAHCMOPTHLIX CPEACTB CreayeT NpUHUMATD!

and pr6OI'IpOBOﬂ,OB pPa3nn4YHOro HasHa4vyeHna Bcex gMamMeTpoB, NMpokKnagbiBaemMbiX noa aBTOMOBUNBbHbLIMK goporamu, -
Harpy3ky OT KOJIOHH aBTOMOOMNEN NN OT KONECHOTO TpaHcnopTa HK-80, B 3aBUCMMOCTI OT TOro, Kakas 13 aTux Harpys3ok
oKasblBaeT Oonbllee CUoBOe BO3AeNCTBINE Ha pr60|'|p0B0,El,;

AN NoA3eMHbIX TEXHONMOrmyeckMx TpybonpoBoAOB, MpPOKMagbiBaeMblx B MecTax, rge BO3MOXHO HeperynsipHoe
OBWXEHME aBTOMOOUNBHOrO TpaHCMnopTa, - Harpy3Kky OT KONOHH aBTomobunen H-18 nnu ot ryceHnyHoro TpaHcnopta HI-
60 B 3aBMCUMOCTM OT TOrO, Kakas U3 3TUX Harpy3oK Bbi3biBaeT Bornbllee BO3gencTaue Ha TpybonpoBoga;

Aand pr6OI'IpOBOD,OB pas3nn4yHoro Ha3Ha4deHwud, nNpoKrnaabiBaeMblX B MecCTax, rae ABuxeHue aBTOMOOUNBLHOIO

2
TpaHCNopTa HEBO3MOXHO - PABHOMEPHO pacrpeferneHHyo Harpy3sky ¢ MHTEHCMBHOCTLIO 0,5 Tc/m © .
6.13. BenuumMHy HOpMaTMBHOW BPEMEHHOW Harpysku OT MOABWKHBIX TPAHCMOPTHLIX CPEeACTB, UCXOAS U3 KOHKPETHbIX
ycrnoBuidA paboTbl NPoekTUpyemMoro TpybonpoBoaa, npy COOTBETCTBYHOLLLEM 06OCHOBaHUU OOMYCKaeTCsl yBENUUMBATL UM
yMeHbLUIaTb.

PaBHogencTByOWasi HOPMAaTMBHOW BEPTMKANbHOM Harpysku Ha TpybonpoBog OT TpaHcnopTa onpegensietcs no
dopmynam:

G =glpky, (25)

roe pi - AMHaMUYeCKU KOSQMULIMEHT NOABWKHOM Harpy3ku, 3aBUCALLIUIA OT BLICOTbI /£ 3aCbIMKM BMECTE C MOKPLITUEM.

Mon H, ™ j¢ paBHO:
0,5 1,17
0,6 1,14
0,7 1,10
0,8 1,07
0,9 1,04
1,0 1,00

£, - KoahuumeHT, onpeaensembiit cornacHo n.6.11;



Q'i[.p - HOpMaTtmBHOE paBHOMEPHO pacnpegeneHHoe AaslieHne OoT aBTOMOOUMBHOTO W r'yCeHM4HOro TpaHcnopTa,

nepegaBaemoe Ha TpybonpoBog 4vepes rpyHT, onpegensemoe ansa Harpysok H-18, H-30, HM-60 n HK-80 no puc.41 B
3aBMCMMOCTY OT NPUBELEHHON rMyOuHbI 3anoxeHus TpybonpoBoaa, koTopas onpeaensercs no chopmMyne

[E
Hyy = H + g | 3 ;’j -1, (26)

rae H - rny6uHa sanoxeHus Tpy6onpoBoda, cuMTas oT ero Bepxa [0 Bepxa NoKpbITUs, M;

Ezmxp - TOMLMHA CIOoS NMOKPLITUS (DOPOXKHOM OAeXabl), M;
2 .
EMKP - Moaynb Aedopmaumm NOKpbITUSA, Krc/cM ©, onpefensieMblil B 3aBUCUMOCTU OT €ro KOHCTPYKUMUM U MaTepuana
NMOKPbLITUS;

2 .
Erp - MoZynb AedopmMaLmm rpyHTa 3achInku, Krc/cM “, onpeaensiemblii B COOTBETCTBUM C Tabn.28.
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Puc.41. 3aBUCUMOCTb HOPMaTUBHOIO AaBreHuUst OT TpaHcrnopTa Frp» OT rnyBuHbl 3anoxeHns TpyGonpoBoaa an npwu

anameTpe Tpyb 110 MM (crnnoLwwHble NuHWK), Npy guameTpe Tpyo 50 MM (NyHKTUPHBIE NUHUK) 1 Npy guameTpe Tpyo 1200
MM (LUTPUXMYHKTUPHbIE NINHUN):

a - OT Harpys3oK npu an oT 2 80 9 m; 6 - oT Harpy3ok HI-60 npwu HTFE' ot 0,5 0o 2 m; 8 - o1 Harpy3ok H-18 n HK-80 npu

an ot 0,5 0o 2 m; e - oT Harpysku H-30 npu an o10,5002m™m

[Insi NOKpbITUS, COCTOSILLIENO M3 HECKONBbKMX PasHOPOAHbLIX CrOEB, Moaynb AedopMauum onpeaensietcs no dopmyne

.3213”151 +.£223 Ez +"'+'3%3"IIEH
E o= , (27)
P Byt by + 4k,

roe Ay, &g, +, k, - TONWWHa crioes;



By, By, +, E, - cooTBETCTBYIOWMNE MOAYNM AechopMaLImy;

M - 4unCrno cnoes.

6.14. PacyeTHble Harpysku nonyyatTcs NyTeM YMHOXEHUA HOPMaTMBHbIX HArpy3oK Ha KO3(MUUNEHT neperpysku x,
ANS KOTOPOro MPUHUMAOTCA Cnegyoline 3HavyeHus: Ang BepTUKanbHOro AaBrneHus oT aBToMobunbHon Harpysku 1,4; ot
KOMECHOW U ryceHn4YHomn Harpysku 1,1.

6.15. PaBHOogencTBylOLWAA HOPMATUBHOW BEPTMKASTbHOW Harpy3Kku Qé'[ Ha TpybonpoBoabl OT HOPMATUBHON PaBHOMEPHO

pacnpefeneHHon Harpy3km MHTEHCUBHOCTBIO g;{, T/M 2, OENCTBYOLWEN Mo nnowanun, pasmepbl KOTOpon B Tpu u bonee
pas npeBbILAT HapyXXHbIN AnameTp Tpybonposoaa, onpeaenstorca no gopmyne

O =gqad g, (28)

rae K, - oBo3HayeHus Te xe, YTo U B chopmyne (24). [Ins nonyyYeHWss pacHeTHOW Harpysku HOPMAaTUBHYIO Harpysky
YMHOXaloT Ha KoadpdumumeHT neperpyskm x# = 1,4.

6.16. [na 6e3HanopHbIX TpyOONpoOBOAOB U3 MNAacTMaccoBbix TPYO MakcumarnbHas rinybvHa 3anoxeHus B rpyHT (npu
ryCeHuU4HoM Harpy3ke 60 T) He JoImKHa NpeBbIWaTh BENMNMYMH, yKasdaHHbIX B Tabn.32.

Tabnuua 32
MaTtepuan Tun Hapy»xHbIn MakcnmanbHas rnybuHa 3anoxeHus,
TpYy6 avameTp, MM | M, Npu CTENEHWN YNIOTHEHUS FPyHTa
B Meckax | B CyrfMHKax |B FAmHax 2
1,6 T/m 3 9 cynech /™M 3
1,7 T/m
nBg cn 160 8H 8H 8H
nHA n 900-1200 5,2H - 2,3H
900-1200 8n 8n 8n
nHA cn 180 1 200 8H 2,5H -
225 8H 3,5H -
250 8H 4H -
280 1 315 8H 4,5H -
3551 400 6H 6 5M
450 6H 6 4n
500 6H 6 3n
560 6H 6 2,21
630 6H 6 -
710-1200 6,8H - 4H




710-1200 8r1 3N 8n
C 160-225 8H 8H 8H
250 8H 8H 501
280 8H - 1,5I1
315-400 8H 8H 8n
630-800 8H - 5,2H
630-800 8M1 an 8n
M n 160 8H 4n -
180-200 8H 8rl -
225 8H 6l -
250 8I1 50N -
280 8H 4n -
C 160, 180, 200 8H 8rl 8rl
C 2251 250 8H 41 -
280 8H 8 8rl
NnBex cn 160 n 180 8H 8H 8H
200, 225, 250, 8H 8H 1,50
315
Cc 160-315 8H 8H 8n

MpumeuaHve. B Tabnuue aaHbl ycrioBHble 0603HAYeHUsA CTeneHu ynnoTHeHus: H - HopmarnbHasd, ynnoTHeHue rpyHTa
BPYYHYO (KO3dhpmumMeHT ynnoTHeHuss He MeHee 0,92); 1 - nOBbIWEHHAsA, MeXaHU4eckoe YMIOTHEHWE T[pyHTa
(koadbuumeHT ynnotHeHus 0,97).

7. PACYET TENNOBOW n3onsaumu

7.1. Tpw pacyeTe TeNNOBOWN n3onsauum onst TpybonpoBoAoOB crnenyeT pykoBoACTBOBaThLCsS TpeboBaHusimm rnasbl CHul
Ha MNPOEKTMPOBaHME TEennoBbIX ceTew, WHCTpyKuMM No NpOEKTMPOBaHWMIO TEMNOBOW u30onsAuuM obopyaoBaHUS U
Tpy6ONpPOBOAOB NMPOMBILLIEHHBLIX NPEANPUATUIA.

7.2. KoHcTpykuMio 1 matepuan TEnnoBOW M30NsUMM crnefyeT MNpOeKTMpoBaTb C YYETOM HecCyllen CcnocobHoCTu
TpybonpoBoaoB k Aechopmaumm nonepeyHoro ceyexms Tpyo.

7.3. KOHCTpyKUMIO TENMOBOW U30oMNsALUUM crieqyeT NpOoeKTMpoBaTh A1t TPybonpoBoAoB, NpoKnaabiBaeMblX Ha OTAENbHO
CTOAWMX OMopax W MNoABecKax TaKyl e, Kak WU Ans cranbHbiXx TPpybonpoBOAOB - MO AEUCTBYHOLLIEA HOPMaTUBHOM
AOKYMEHTaUuMM M B COOTBETCTBMW C TUMOBLIMW OEeTansiMy TEnnoBOM M30NSLUM MPOMBILLIIEHHOTO 0GOpYAOBaHUS U
Tpy60onpoBoaos;

Aana OAWMHOYHbIX prGOHpOBOJJ,OB, npokKnaabiBaemMmblX Ha CMNJIOWWHOM OCHOBaHWW, U3roToBJIEHHOM B BUAe xenoba us
I'IpO(*)VIJ'IbHOFO mMeTanna (yFOJ'IKOB, wBennepos un T.D,.) - B Buge msonauuu, HOKprBaI-OLLLeVI prGOHpOBOﬂ, COBMECTHO C



OCHOBaHueM;

Ans Tpy6onpoBoAOB MpW UX TPYNMNOBOW NPOKMaAKe Ha CrMOLHOM OCHOBaHWWM, W3rOTOBIIEHHOM B BUAE CMIIOLUHOMO
HacTuna - B BUAe U30MsUMK, NPUKPEnnsieMor K HacTuny (Mpy STOM HacTUN He N3onupyeTcs).

I'Ipvl prI'II'IOBOI7I npokKnaake niactMaccoBbIX pr60I'IDOBO,D,OB B O60FpeBaEMOM Kopo6e Tennosad mn3onduma OorkKHa
BbINOJTHATLCA Ha CTEeHKax |<0p06a.

7.4. TonwmHa Tennon3onALMOHHOro Criost AOMKHA onpeaenaTbes U3 crie4yLmx YyCnoBui:

a) No 3agaHHOMYy nafeHuio (MnM NOBbLILEHMIO) TemnepaTypbl BeELLECTB, TPaHCMOPTMPYeMbIX B TpybonpoBogax,
nocregoBaTtenbHO Mo hopmynam:

n S
d 36LK d 1
I =2 = 2w f.an. - zﬁ}\: ——|| (29)
H T 0 T HE M HE
- T I:I -

roe dp - BHyTPeHHnin anameTp Tpybonposoaa, m;
dy - HaPYXHbIit AMameTp TpyGonpoBoaa, M;

iy - AMameTp Tpy6onpoBoaa ¢ usonsumen, m;
{4 - TemMnepaTypa BellecTBa B Hauarne Tpy6onposoza, °C;

zf - TeMnepaTypa BelLecTBa B KoHLe Tpybonposoaa, °C;

fy - Temnepatypa okpyxatoulen cpedsbl, °C;

L - onvHa Tpy6onposoaa, M;

H 4 - TENNONPOBOAHOCTL (KO3PULMEHT TENNONPOBOAHOCTM) TENnoBoit nsonsauum, B1/(m-°C) [kkan/(m-u-°C)];

}\CT

npuHMMaeTcs no Tabn.3;

TEeNnnonpoBOAHOCTb (KOS MUMEHT TENNonpoBOAHOCTM) CTeHkM Tpybonposoaa, B1/(M-°C) [kkan/(m-y4-°C)],

', - yoenbHas TennoemkocTb BelecTsa, kIx/kr-°C [kkan/(kr-°C)] npuHumaetcs no tabn.3;

¥ - yacoBoW pacxoq BeLLecTBa, Kr/J;

Ol - KOIPUUMEHT TennooThaqnm OT MOBEPXHOCTM U30MALMM B OKPYXXaloLWW BO3AYX, BT/(M2'°C) [kkan/m-y-°C)],
npuHMMmaeTcs no 1abn.33;

£ - K03(pULMEHT, yUNTLIBAIOLLMIA [ONOMHUTENbBHbIA TENMOBO NOTOK (AOMOMHUTENbHBIE NOTEPU Tenna unu xonoaa)
Yepes onopbl, NOABECKN, (briaHLUEeBble CoOeJMHEHNA 1 apMaTypy, NPUHUMAETCA paBHbIM: NpKU Npoknaake Tpybonposoaa Ha
onopax unu nogeeckax - 1,7, npy Npoknagke OgUHOYHbLIX TPy6ONpoOBOAOB COBMECTHO CO CMIOLUHBIM OCHOBaHveM - 1,2;
npuv npoknagke TpybonpoBoaa Ha CroLWHOM OCHOBaHUM - HacTune - 2.



Wsonupyemein Tpybonposoa

KoadhpmumeHT Tennootgadm ot NOBEPXHOCTU U3ONALMM B

OKPY>KatoLmMin BO3AYX o 4 , BT/(M 2-°C) [kkan/m 2 4-°C)] npu
pacnonoXeHn N3onupyembix 06 LEKTOB

01181 NOKPOBHbIX
crnoes ¢
Marnbim

KoahPULMEHTO

M M3NnyYeHus

011 MOKPOBHbIX
crnoes ¢
BbICOKUM

KoahPULUMEHTO

M M3NnyYeHus

NS NOKPOBHbIX
crnoes ¢
Marbim

KoadhpuLmMeHTo

M U3nyyeHus

NS NOKPOBHbIX
crnoes ¢
BbICOKUM

KoadhpULMeHTO

M U3nyyeHus

BepTukanbHbIN C NONOXUTENBHOWN
Temnepartypom
TPaHCNOPTMPYEMOrO BELLLECTBA

"Opu30OHTanbHbIN C
NONOXUTENBHOW TEMMNEPaTYpPOW
TpPaHCMopTMPYEMOTO BeLLEeCTBa

TpybonpoBoabl ¢ oTpMUaTENbHON
Temnepartypom
TpaHCMopTMPYEeMOro BeLLecTBa

7 (6)

12 (10)

35 (30)

29 (25)

29 (25)

35 (30)

29 (25)

29 (25)

Tabnuua 33

* K NoKpbITUAM C ManbiM KO3(PMOULMEHTOM MU3NYYEHUS OTHOCATCH KOXYXM M3 FINUCTOB anioMWHUSA U anioMUHUEBOrO
cnnaea, a TaKke OKpalleHHble artOMUHUEBOW KPaCKOW; K MOKPbITUAM C BbICOKUM KOI(OMULMEHTOM WU3NYYEHUSA -

CTEKIIOTEKCTOSUT, (bOJ'IbFOVI3OJ'I .

W 3aTem,

[ _
2 |2

roe 51{3 - TONnwunHa Tenyion3onAunOHHOro Crno4d, Mm;

Ao =

2

1],

(30)

6) no 3agaHHOMY BPEMEHM OCTAHOBKWU ABWXEHMWS XUOKOrO BellecTBa B TpybonpoBoae, pacrnofioXkeHHOM Ha OTKPLITOM
BO34yXe, B LeNnsix npeaoTepalleHusi aBapuMinHOro 3aMmep3aHuns BELLECTBa.

Mpn aTOoM pacyeT cregyeT NpPoOM3BOAUTL MWCXOA4A U3 JOMYyCTMMOCTM 3amep3aHus 25%

Haxopswerocs B Tpybonposoge, no popmynam (30) n (31).

d

361K,

n 2
dB

1

b = - 2m,

rae 7 - o6beM TpaHcnopTpyemoro BellecTsa Ha 1 M AnuHbl TpyGonposoga, M~ ;

i
(oo Cp + Vg0 opCop ) n

f —in N 0,250 0.

i3 —ip

I3 —ip

¢ - MNOTHOCTb TPAHCNOPTUPYEMOTO BeLLEeCTBa, Kr/m 3 )

3

2T Ao, ) o <

obbema BellecTBa,

(31)



', - yAenbHas TennoemKocTb TpaHcrnopTupyemoro Belectsa, kIx/(kr-°C) [kkan/(kr-°C)];

.x - 06bem cTeHkn TpybonpoBoaa Ha 1 M AnuHbI Tpybonposoaa, M3 ;

Cpp - MNOTHOCTbL CTEHKM TPpyGonposoaa, NpuHnmMaemas no Tabnuue 3, Kr/m 3 ;
. - yAenbHas TennoeMKoCcTb MaTepnana CTeHKu, npuHumaemas no 1abn.3, kx/(kr-°C) [kkan/(kr-°C)];

. - TemnepaTtypa 3amep3aHus BellecTsa, °C;

3
F, - CKpblTas TennoTta 3aamepsaHus Bewectsa, KIXK/Kr (kkan/kr);

Z - NPOOOIMKUTENBHOCTE OCTAHOBKU ABMXKEHMWS BELLIECTBA, Y;
3,6 - koahduUMeHT Ansa pacyeTa.
MpumeyvaHune. MNpu pacuete B eguHunuax MKICC 13 coopmynbl cnegyeT UCKNOUUTbL KO3 duumeHT 3,6;

B) B LUensx npegoTBpalleHusl KOHAEHCaAuuW Brarm K3 OKPYXalLlero Bo3dyXxa Ha MOBEPXHOCTUM U30msiumum
TpyOONpOBOAOB, TPAHCMOPTMPYIOLLMX BELLECTBA C OTpULLATENbHBIMY Temnepatypamu, - no gopmynam (30) n (32).

L

H3 H3
— I ==—|—-1]1, 32
d b dyd | 2 — i (32)
roe i, - TeMnepaTypa TpaHcnopTupyemoro Bellectsa, °C;
g - TEMNEpaTypa Ha nosepxHocTu nsonsauum, °C.
PacyeTHble 3HaueHus nepenana iy — iy npvBeaeHsl B Tabn.34;
Tabnuua 34
Temnepatypa |  pacuetHbiii nepenag fy = £, NPU OTHOCUTENbHOI
oKpyXatoLLero %
BO3ayXa, °C BMAXXHOCTU OKpYXatoLLero Bo3ayxa,%
50 60 70 80
20 10,7 8,0 5,6 3,6
25 11,1 8,3 5,8 3,7
30 11,6 8,6 6,1 3,8

r) N0 HOPMUPOBAHHOW NTIMHEMHOW MIIOTHOCTU TEMMOBOro NMOTOKa (HOPMUPOBAHHBLIM MOTEPSIM Tenna UM xornoga vepes
Tennomnsonsumio). MNMpu 3TOM pacyeT criegyeT NPon3BoaMTb nocrnegoBaTtesnsHo no dopmynam (30) u (33)
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roe ¢ - §NMHenmHas nNoTHOCTb TEnnoBOro MoToKa (Jonyckaemble noTepu Tenna (xonoga), Br/m  [kkan/(m-y)],
npuHUMaeMas:

ana  Tpy6GonpoBOAOB C MOMOXWTENbHBIMM Temnepatypamu no "HopMam TennoBbiX MNOTEPb  M30MMPOBaHHBLIMU
NOBEPXHOCTAMU 06GOPYLA0BaHMS 1 TPYBONPOBOAOB C NOSIOKUTENBHBIMU TEMNepaTypamu';

ana TpybonpoBoaoB € oTpuuaTeNnbHbIMK TemMnepaTypamm no tabnuuam 35 u 36.

Tabnuua 35
HopMbl NIMHENHON NITIOTHOCTM TENJIOBOrO NOTOKa Ansi TPy6onpoBoaoB,
TPaHCMOPTMPYHOLLMX BeLlecTBa ¢ Temnepatyport 20 °C u Huxe (HOpMbl
noTepb Xonoga nusonnpoBaHHbIMK Tpybonposogamm), Bt/m[kkan/(m-4)]
HapyxHbin | [Ins Tpy6onpoBOAOB, pacnoONOXeHHbIX [na TpybonpoBonos,
avameTp B NOMELLEHWAX CO CPeAHEerogoBomn pacnonoXeHHbIX Ha OTKPLITOM
TpybonpoBoAa, | TeMNepaTypol OKpYKatoLLero Bo3ayxa BO34yXe CO CpeaHerogoBon
MM 20 °C, npu Temnepartype Temnepatypor ot 0 go 10 °C, npu
xonogoHocutens, °C Temnepartype xonogoHocutens,’C
0 -15 0 -15
63 13 (11) 16 (14) 8 (7) 13 (11)
90 15 (13) 20 (17) 10 (9) 16 (14)
110 17 (15) 23 (20) 12 (10) 19 (16)
150 20 (17) 26 (22) 13 (11) 21 (18)
160 22 (19) 28 (24) 14 (12) 22 (19)
225 27 (23) 35 (30) 17 (15) 27 (23)
250 31 (27) 41 (35) 21 (18) 31 (27)
315 36 (31) 46 (40) 24 (21) 36 (31)

dom @, Pgm, i, Ep, Agp - TOOKE, 4TO U B hopmyne (29) u (32).

Mpumevanns: 1. Mpu pacyetax no copmynam (29), (31), (33) TonwwmHa TENMOBOW M30MALMKM, BXOAAWAA B oy, B
npaBon 4Yactu chopmyn, 3agaetcsa B npegenax 0,04-0,05 m.

2. npl/l n3onaumn OOMHOYHbIX pr60I'IpOBO,D,OB COBMECTHO CO CMIOLWHBbIM OCHOBaHWEM BMECTO BENUYUHbl ¢ B

@opmynax npmBoaguTcAa Benn4nHa cfm, Bblyncndaemasa n3 oTHoLeHNA



rae 7 - HapyXHbIi guameTp Tpy6onpoBoga COBMECTHO CO CMSIOLHbIM OCHOBaHMEM, M.

3. B dopmynax (29), (31)-(33) conpoTmBneHne TennooTaa4m oT NPOAyKTa K CTEHKe TpybonpoBoaa He y4MTbIBaeTCs.

Tabnuua 36
KoadhmumeHT nepecyetTa HOPMUPOBAHHOW NNIOTHOCTU
Temnepatypa TensrnoBoro noToka (HOpPM NoTepb xonoga
OKpYXatoLLero N30nMpoBaHHbLIMY TpyGonpoBogamu,

Bo3ayxa, °C | pacrnonoXeHHbIM/ Ha OTKPbITOM BO3AYXe, A5l NETHNUX
TemnepaTyp Bo3gyxa)

Temnepatypa xonogoHocutens, °C

0 -15
20 2,0 1,4
25 25 1,6
30 3,0 1,8

7.5. TonwwmHa Tennousonauum,

npegycMatpvBaemMasi Ha CTeHKax oTannuesaemoro kopoba,

BHYTPU KOTOPOro

pacnornaralwTcs HEeCKONnbko TpybonpoBoaoB, onpefdensieTcs U3 ypaBHEHWs TennoBoro 6anaHca, no KOTOpoMy Temnro,
Bblaensiemoe oborpeBallmM  TEMSIONPOBOAOM W TpybonpoBogamu, Temnepatypa KOTOPbIX Bblle pacyeTHOM
TemnepaTypbl Bo3gyxa BHyTpM kopoba, NpupaBHUBaeTCcs Tensy, 0TAaBaeMoMy KOPpOOOM B OKpYXatoLMiA BO3ayX, a Takke
Tenny, nornowaeMomMy TpybonpoBogamu C TEMMNEPATYPON HWXKe TemnepaTtypbl Bo3gyxa BHyTpU kopoba (ecnu TakoBble
umetotcs). MNpu 3TOM pacyeTHas cdopmyna Ans ykasaHHOro criyydasi BbIBOAMTCS B KaXXOOM KOHKPETHOM Crlydae npoknaaku
TpybonpoBoaoB B kOpobe.

7.6. HangeHHas pacdeTOM TONWMHA TENMOU3OMALUOHHOIO Crosi OKpyrnseTcsa A0 3HadveHuda, kpatHoro 10 mMm.
MwuHuManbHas TonwmHa TENNON30NALMOHHOIO CrOs U3 YINOTHAIOLNXCA U34enNun npuHnmMaeTca pasHon 30 Mm.

7.7. MakcumanbHasi ToMWMHa TensioM3oMsiUMOHHOIO crnosi Anst TpybonpoBodoB He [OSKHa MpeBbilaTh 3HAYEHWUN,
yKasaHHbIX B Tabn.37.

Tabnuua 37

HapyxHbln guameTp TonwmHa TeNnon3onsiLMOHHOrO Cros,
TpybonpoBoaa, Mm MM

10 40

25 70

50 80

63 100

110 150

160 160




200 180

280 180
315 200
400 200

Ans Tpy6onpoBoAoB, TPAHCMOPTUPYHOLLMX KPUCTaNnM3yoLmMecs, NonMMepusyoLwmnecs Unu samep3aatoLlye BellecTsa,
AonyckaeTcs NPUHUMaTL TOMLLMHY TENMOU30NSLMOHHOIO crnosi Gorblue ykasaHHow B Tabn.37.

7.8. KoahpuumneHT ynnoTHEHUA MpUM MOHTaXe BOJIOKHUCTbIX YMAMOTHAOWUXCS MaTepuanoB npuHMMaeTca Ans
TENno3ByKOM3ONALUUOHHOIO MaTtepuana Mapku ATM-1 6e3 cknerkm - 4, C OKMEMKOM - 2; Ons MNeHonoruypeTaHa
anacTtu4Horo - 1,3.

7.9. MaTepuanbl M u3genusi, NpMMEHsieMble Ansi TEMnOBOW M30MsUUK, OOMKHbl BblIOMpaTbCA MO AENCTBYHOLLMM
cTaHgapTaMm M TEXHUYECKUM YCMOBUSAM M MMETb MUMHUMAarbHYH Maccy. [Ond Tennou3onsaumoHHbIX M3genui obbemHas

mMacca € y4eToM YNIOTHEHUsI He [ofkHa Gbin Gonee 75 KF/ME, amacca 1 M~ 3aLUUTHOrO MOKPOBHOMO CrOSi HE [AOJSKHA

npeBbIWaTh 2 Kr.

7.10. MaTepwmanbl 1 13genus, NPUMEHAeMble ONs TENSOBOW 3alMTbl TPY6ONpOBOAOB, AOMKHbLI ObiTb HECrOPAEMbIMU
unu TpyaHocropaeMbiMn. [Insg TennoBow usonsumm TpyOONpPOBOAOB, TPAHCMOPTUPYHLLMX aKTUBHbIE OKUCIIUTENU U
pacnonoXeHHbIX B TeX MecTax NOMeLLeHWs, rae OKpyxawllas cpefa MX cogepXuTt, crnedyeT MPUMEHATb XOMCTbl U3
CYNEepTOHKOro LITanenbHOro BOMOKHa M3 FOpHbIX Nopog, MaTtbl M BaTy U3 CYNnepTOHKOrO CTEKMNOBOMOKHa 6e3 cBAsyoLero
CTB v gpyrue matepuarnbl, B KOTOPbIX COAEPXaHNe OpraHNYeCcKMX U roproumnx BeLlecTs He npesbiwaeT 0,45% no macce.

I'Ile Bbl60pe TENNOU30NALUNOHHBIX U3LENUA U MOKPOBHOIO CIoA peKoMeHOyeTCA pyKoBOACTBOBATbLCA I'IpVIJ'I.2 n 3.

8. PEKOMEHOALIMM NO 3ALUNTE OT CTATUYECKOIO SJIEKTPUYECTBA

8.1. Tpy6onposoabl u3 MHA, MBA, MMM n MNBX cornacHo "lMpaBunam 3awuTbl OT CTATUYECKOrO 3NEKTpUYECTBa B
Npon3BOACTBAX XUMWUYECKON, HeddTEXMMUYECKOW MNPOMbLILLNEHHOCTU" MO 3HAYEHUAM YyOeNbHbIX MOBEPXHOCTHOMO W
06BEMHOrO 3MEKTPUYECKOr0 CONPOTUBIEHNS (CM. Tab.3) OTHOCATCA K AUINEKTPUUECKNM.

8.2. I'IpM NPOeKTnpoBaHM n aKcnnyataumm Takmx prGOHpOBOﬂ,OB AOJTXHbI BbINOJTHATECA MeponpuaTna, npuBeaeHHble
B HMXecnenyrLwmnx nyHKTax.

8.3. MeTtannuyeckue Kopnyca, aetanu, apmaTypa, 1N 3alunTHble KO)KyXI/I TepMmounsonduun, BbINOJIHEHHbIE U3
9MeKTPONPOBOAHLIX MaTepuanoB, [OOMkHbl ObiTb 3asemneHbl. He pgonyckaeTcs Hanuuma Ha TpybonposBogax
ANEeKTPOonpoBOAHbIX (MeTaﬂJ‘IVI‘-IeCKVIX) yactem u ,quaneVl, MMEeLWNX 3N1IeKTpnyeckoe conpoTmeBrieHne OTHOCUTESTbHO 3eMITnN
6onee 100 Om.

8.4. Onopbl TpyBOMNpPOBOAOB [OMKHbI ObITb M3rOTOBMEHbl M3 3MEeKTPONPOBOAHLIX MaTepuarnoB U 3a3eMrieHbl, nnbo
UMeTb 3a3eMIeHHbIe NMPOKIaAKM U3 3NeKTPONPOBOAHbIX MaTeEPUAnoB B MeCTax, rae Ha HUX onvpatoTcs TpyGonpoBoabl.
8.5. HapyxxHasi noBepxHOCTb TPyGONpPOBOAOB, MO KOTOPLIM TPAHCMOPTUPYIOTCS BELLECTBA M MaTtepuarnsl C yAenbHbIM

OObEMHbIM 3NEKTPUYECKUM conpoTuBneHnem Gonee 10° OM'M, [OfmKHa MeTannuavMpoBaTbCs WM OKpaLUMBaTbLCS
3MEKTPONPOBOAHLIMU 3MansMu U nakamu. [pu 3ToM JomkeH ObiTb oGecrneyeH 3SMEeKTPUYECKU KOHTaKT Mexay
3MEKTPONPOBOAHBLIM CIIOEM U 3a3€MIEHHON MeTanM4eckon apmaTypoil.

B kayecTBe aneKTpONpPOBOAHbLIX MOKPbITUA BO3MOXHO WUCMOMb30BaHME aManen crnegyrowmx mapok: AC-588; XC-928;
XC-973; XB-5235; 3M-977; XC-5141; AK-562; XC-972; XC-5132; KO-9143.

BmecTo ANEKTPOonpoBOAHOIO MOKPbITUA OONMYCTUMO o6BuBaTb prGOHpOBOﬂbI MeTanmyeckon I'IpOBOJ'IOKOIZ cevyeHnem



He meHee 4 MM 2

apmarype.

¢ warom HamoTkn 100-150 MM, KOTOpas JOIMKHa ObITe NPUCOEAUHEHA K 3a3€MIIEHHON MeTannmMyeckom

B cny4ae npoknagku TpybonpoBogoB gvameTtpom o 200 MM Ha CNOLHOM 3M1EKTPONPOBOAHOM (METanmy4eckom)
OCHOBaHWM wnu npu HGeckaHanbHOW MNpOKNagKke B FPYHTE 3MEeKTPOMNPOBOAHOE MOKPbITUE HapY>XHOW MOBEPXHOCTU He
aBnsieTcs obsa3aTensHbIM. [Mpy 3TOM paspbiBbl B CMIIOLLHOM OCHOBaHUM (B CBETY) HE JOIMKHBI NpeBbiwate 200 MM.

8.6. OnekTponpoBoOAHblE MOKPbITUS (MNM OOMBKA) HApYXHbIX MOBEPXHOCTEW, CMMOLIHbIE OCHOBAHMWSA, OTAENbHbIE
3MeKTPONPOBOAHbIE 3MeMEeHThI U apMaTypa TpybonpoBOAOB AOMKHLI NPEACTaBNSATE HA BCEM NPOTSHKEHUN HENPEPbLIBHYIO
3MNeKTPUYeCKyto Lienb, KoTopas B npegenax uexa (oTaeneHusl, ycTaHoBKW) AOmKHa ObiTb MpucoeanHeHa yepes kaxable 20-
30 M, HO He MeHee YeM B [ABYX TOYKax.

8.7. Mpu ncnonb3oBaHnM Tpy6ONpPOBOAOB AN TPAHCNOPTUPOBaHUSA XUAKUX NMPOAYKTOB CKOPOCTW HE OrpaHnyMBaloTCSs
NPy UCKMIOYEHNM BO3MOXHOCTM 06pasoBaHMsA B3pbIBOOMACHBLIX KOHLEHTPaLWUi NapoBO3dyLUHLIX CMecei creayoLlymMm
cnocobamu:

TemnepaTypa XUAKOCTU HUXKe TeMMNepaTypHOro AvanasoHa B3pbiBaEMOCTY;

cpefa B TEXHONOMMYeCKoM 060pYyA0BaHNUN HE COAEPXKUT OKUCTIUTENEN U HAXOAMTCS NoA U36bITOYHLIM JaBMEeHNEM;

TexHornoruyeckoe o6opyaoBaHme 3anofiHeHO MHEPTHLIM Fa3oM.

Bo Bcex ocTanbHbIX CryyYasix CKOPOCTb ABWXEHMSI Mo TpybonpoBogam M UCTEYEHUs B annapaTbl (pesepByapbl)
yCTaHaBMMBAETCH B KaXO10M KOHKPETHOM Cryyae OTAenbHO B 3aBUCMMOCTM OT CBOMCTB XMOKOCTW, COAEPXKaHUs npumecen,
AvameTpa TpybonpoBoga, Temnepatypbl, cnocoba nogayu u T.4.

Mpu aToM B KayecTBe 3aBedoMO 0Ges3onacHbiX crnedyeT npuHUMaTb —Criedylolue 3HauyeHusi  CKopocTeWn

TPpaHCNOPTUPOBaAHUA (I'Ipl/l yCnoBuu BbINMOJTIHEHNA NEPEYHUCTIEHHDbIX B BbILLECTOALLUMX NMYHKTaX MepOI'IpVIﬂTVIIZ) - Ana XngkocTtu
C yOernbHbIM 06BbEMHBIM ANEKTPNUYEeCKnM conpoTuBIiIEHNEM:

3

MeHee 10~ Om'M - oo 5 m/c

" 10;I n ll_2||

Ons Tpy6 ¢ BHYTPEHHUM AMaMETPOM
0o 30 mm - go 0,2 m/c

o1 30 o 75 mm - " 0,4 m/c

" 80 "100 " -"0,8"

Gornee 100" - "0,8".

Mpn HEOOXOOMMOCTY TPAHCMOPTUPOBAHUSA XUAKOCTENA CO CKOPOCTSIMU, 3HAYEHMS KOTOpbIX NpeBOCXoadaT 6e3onacHbie,
cnegyeT NpMMEHATb chneLmanbHble YCTPOMCTBA AN 0TBoAA 3apsifa, PpeKOMeHAoBaHHble, Hanpumep, PTM-6-28-008-78.

8.8. Mpu NMHEBMOTpaHCMNOpPTE rPaHyNMPOBaHHBIX, MOPOLIKOOOPa3HbIX NONMUMEPHLIX MaTepuanoB crieqyeT MPUMEHSITb
Tpybbl ©3 TOro e wunuM 6nuskoro no CcocTaBy MOMMMEPHOrO MaTtepuana (Hanpumep, TpaHCMOPTMPOBaHWE
rpaHyNMPOBaHHOrO MOPOLLKOOGPAa3HOro NonuaTureHa cneayeT BECTU NO NOMMITUIIEHOBLIM TpyGam).

8.9. B cuctemax nHeBMOTpaHcnopTa BCloAy, rae 3To BO3MOXHO, NoAaBaeMblil BO3ayX OOMMKEH OblTb YBMaXKHEH 40 Takom
cTeneHu, YTobbl OTHOCUTENbHAsA BNAXXHOCTb BO3yXa Ha BbIXOE U3 CUCTEMbI COCTaBMsna He MeHee 65%.

8.10. [Insi CHWXEeHWs1 3neKkTpusaumm B CTEHKM NMHEBMOTPaAHCMOPTHLIX TPYyOONpOBOAOB M3 TEPMOMNIACTOB MOryT ObiTb
BBe/leHbl 3a3eMIIEHHbIE 3a0CTPeHHble anekTpoabl (Mrmbl). Arnbl B konuyectse 20-30 WT. BBOASITCSA HA KOHEYHOM y4yacTke
TpybonpoBoaa (HeNoCpeaCTBEHHO Nepes BXoAoM ero B byHkep, annapat) anvHon 1-1,5 M Takum ob6pasom, 4Tobbl ocTpue
BbICTYNarno Hazg BHYTPEHHEW MOBEpXHOCTbI CTeHkM He Bonee, yem Ha 1 MM. Y4yacTok TpyGonpoBoga, Ha KOTOPOM
yCTaHaBMMBAIOTCA WronbyaTtble 3MeKTPoAbl, He [OOMMKEH MOKPbIBATLCS CMIOLWHBLIM 3MEKTPONPOBOAHbIM crnoeM. [lpu



06MOTKE €ro NPoBOIIOKON UronbYaThle 3MeKTPObl AOMKHbI ObiTb COEANHEHBI C HEA.
8.11. Mpu OBWMXKEHUM TOPIOYMX Ta30B M NapoB No Tpybam M3 MonMMEpPHbLIX MaTepuarnoB onacHas anekTpusaumst
MPaKTUYECKN UCKITHOYEHa NP YCNOBMM OTCYTCTBMS B ra30BOM MOTOKE TBEPAbIX M XUAKMX YacTul,. [MoBbILLEHHYIO ONacHOCTb

BbI3blBa€T J3JIEKTpu3auma KoHAeHcaTta napoB W ra3oB B Cllydae WuUctedeHuna WUX 4Yepeld HEenrioTHOCTU B CTblKax
pr60ﬂpOBOﬂOB npu oonbLMx nepenagax gaBneHud.

9. NPUMEPbLI PACHETA

9.1. Beibpatb TN Tpy6 13 TMHLO HapyxHbiM guametpom 110 MM, TPaHCNOPTUPYIOLMX COMSIHYKO KUCIOTY C
KoHueHTpauuen ao 30%, nog aasneHunem 0,25 MlMa n npu Temnepatype 40 °C.

Mo puc.2,a pna Tpy6 Tmna T npu cpoke cnyx6bl 50 net n Temnepatype 40 °C makcumansHoe gaenenue 0,4 Mla.

BenuynHa HanpspkeHns B MaTepuane CTEHOK Tpy6 cocTaBnsieT

Lp@d-9
25
0,4(110 -10)
2:10

TonuwwmHa cteHkn Tpybbl TMNa T (cMm. Tabn.11) paBHa 10 mm, oTcioga o = = 2 Mla, T.e. BennunHa

HanpsHKeHUs He NPEeBbILLAET 3HAaYEHUIA BENIMYMH, MPUBEAEHHbIX B Tabn.17.

Mo Tabnuue HaxoguM KO3MMULIMEHT XMMUYECKOM CTOMKOCTM no BpemeHn K, . = 0,35 u HanpskeHno K, . = 0,7.

OTcloga pacueTHbI cpok cnyx0bbl coctasnseTt 50-0,35 = 17,5 neT, a BenMuMHa JOMNYyCKaeMoro AaBneHus FPﬂﬁ =04-0,7
= 0,28 MIla, T.e. BbIGop Tpyb Tna T caenaH nNpaBuIibHO.

9.2. Onpepenutb gonyctumoe paboyee aaeneHve Tpyobl Tuna T m3 MNB[, TpaHcnopTupyoLen CTOYHbIE XUOKOCTU C
TOKCMYHBIMM CBOMCTBaMM 3 Kracca OnacHOCTM Npu NocTosiHHoM Temnepatype 35 °C. Cpok cny6bl TpybonpoBoga 25 ner.

Mo puc.3,a gnsa Tpybbl TMNa T 1 cpoke cnyx6bl 25 neT makcMmanbHoe paboyee aaenenue 0,65 Mla.

Mo T1abn.5 koahcpuumneHT ycrosuin paboTel cocTaBnseT 0,6, oTctoga MMeem BenuuuHy paboyero faBrneHust Ppaﬁ =
0,65-0,6 = 0,39 Mla.

9.3. BeibpaTtb T1n Tpy6 13 MBX, TpaHcnopTupyloLWmMX razoobpasHbii ammmnak npyu temnepatype 20 °C n aasnexHum 0,38

2 .
Mrla (3,8 krc/cm 7). Mo Tabnuue npun. 1 ons ykasaHHOW cpefbl U TeMNepaTypbl HAXOAMM, YTO MaTepuan Tpyb aBnsieTcs
XMMMWYECKN OTHOCUTENBLHO cTorknM. OTctoga no 1abn.5 onpeaensem koadhdUUMEHT ycrioBuin paboTbl Ans Tpyobl Tuna T

KFI = 0,4. Heobxognmo npuHaTb Tpyoy Tuna T, T7.k. 1,0:0,4 = 0,4 Mla.

9.4. OnpegenuTtb TN Tpyo 13 MBL, No KOTOpPbIM TPaHCMOPTUPYETCS Boda C MOCTOsIHHbIM AaenerHvem 0,25 Mlla c
pasnuyHbiMn Temnepatypammu 50°C - 800 4 B roay; 40 °C - 2000 4 rogy u 30 °C - 6000 4 B rogy. Cpok cryxObl
Tpybonposoga 50 ner.

MpoBeaemM pacyeT MCMOSb30BaHUA Hecyllel CrocoBHOCTV Tpyb, yunTbiBasi rogoBOe MCMofib30BaHUE pecypca mnpu
pasnuyHbIX TemnepaTypax, ans Tpy6 pasHbIX TUMOB, NOMb3ysACh AaHHbIMK pyC.3,a U 6, KoTopble cBefeHbl B Tabn.38.

Tabnuua 38

Temnepatypa, | Konuyectso u KonuyectBo Cpok cnyxobl Tpyb, neT, npu
°C paboThbl paboThbl pasnexumn 0,25 MlMa n pasHbix
TpybonpoBoaa B | TpybonpoBoAa | TemnepaTypax B 3aBUCMMOCTU OT
rogy B rogax TMna




T C cn n
50 800 4,5 50 10 5 1
40 2000 11,5 50 50 10 1
30 6000 34 50 50 50 10

M3 Tabnuubl cneayeT, 4TO AN AaHHbLIX YCNoBUIA Haubonee uenecoobpasHbiM saBnsaeTcst Bbioop Tpyo tuna CJl. Tpy6bl
Tvna C u T gatoT cymMapHbI CPOK CNy0Obl, NpeBbilIaoWmMin 3agaHHbIn, a Tpybbl Tuna J1 - He4OCTaTOUHbIA CPOK CRYXXObI

(12 ner).

9.5. Onpegenutb TMn Tpy6 mn3 MHM, no koTopbiM TpaHcnopTupyeTcst Boga ¢ Temnepatypor 40 °C noa gaBneHuem,
yka3aHHbIM B Tabn.39. Cpok cnyx6bl Tpybonposoaa 10 ner.

BHyTpeHHee KonunyectBo 4 KonuyectBo Cpok cnyx0bl Tpy6
Aasnexue MMa paboTbl paboTbl Tvna T (cM. puc.2a un
TpybonpoBoga B | TpybonpoBoaa B 6)
rogy rogax
8 500 0,6 >1
7 1000 1,1 >1
6 4000 4,6 10

Tabnuua 39

9.6. Onpegenutb TMN Tpy6 u3 MHL ona TpaHcnopTupoBaHWs npoaykta ¢ Temnepatypon 40 °C npu MakcumarbHOM

BENIMYMHE HAPYXHOro Kputmyeckoro AaeneHus 0,04 MMla (0,4 KFC/CME) n cpoke cnyxbbl Tpybonposoga 10 ner.
Tpybonposoa npoknaasiBaeTcsa obbIYHO BHYTPU 34aHus. Beneacteme anuTensHOro xpaHeHus Tpyb B HebnaronpuaTHbIX
YCMOBMWSX BO3MOXHA 3MnMUMACHOCTb UX Ao 5%. Mo puc.9 ana Tpy6 tvna C nMeem BenUYMHY OOMYyCKaemMoro HapyXHOro
kputnyeckoro gaeneHust 0,1 MlMa. Mo puc.7 n 8 HaxogMM KO3(PPUUNEHTLI CHMXXEHUSI BENUYMHBI 3TOrO AaBMEHUst Mo
Temnepatype X = 0,65 u no annuncHoctn X, = 0,65, otciona nmeem 0,1 MMa-0,65-0,65 = 0,044 MIMa, T.e. ana

YKa3aHHbIX yCJ'IOBVII7I KCnnyaTauun mMoryTt ObITb MCMONb30BaHbI pr6b| Tna C.

9.7. Tpy6onposoga u3 NN Hapy>XHbIM guameTpom 32 MM MMEET PacCTOsiHUE OT OTBOAA A0 HENOABWXKHOMO KpenneHusa 15
M, TemnepaTypa Bo3gyxa npu MoHTaxe coctaBnseT 20 °C, makcumanbHas TeMmnepaTypa >XUOKOCTU NpW SKCnnyatauum
TpybonpoBoga paBHa 75 °C, muHumansHas 15 °C. OnpegenuTb pacCcTosiHue OT OCU OTBOAA OO0 KPENneHus Ha y4vacTke,
BOCMPUHMMAIOLLEM YONMHEHME.

YBenuyeHne anuHbl pr60|‘IpOBOﬂa Ha OCHOBHOM Yy4acCTKe:

M =15m (75 - 20) 0,18 Mm/m = 13,5 MM,

yMeHbLUEHWE ANWHBI TpyGonpoBoaa

M =15m (20 - 15) 0,1 mm/M = 13,5 Mm.

Mo puc.25, 8 Haxogum & = 2000 mMMm.

9.8. Paccuntatb NoaseMHbIN (MeXLEeXoBo) TpyGonpoBoA.



Matepuan tpyGonpoeoga - MOMUITUIIEH HU3KOrO AABMEHUs, 7y, = 0,95-10_4 H/M3(0,95'10_3 KFC/CME); pabouee

(HopmaTtuBHoe) paeBnenne p = 0,4 MlMa (4,0 KFC/CME); HapyxHbIl anameTp TpybGonpoeoga & = 250 wmm;

-3

TpaHcnopTMpyeMoe BEeLecTBO - BOAA, ¥, = 1-10 4 H/M3 0 |<rc/CM3 *. TemnepaTtypa TpaHCNoOpTUpyemMoro BeLlecTsa

£, = 20 °C; npoeKTMpyembli CpOK aKkcnnyartauum - 25 neT; TUN COeAMHEHW - KOHTaKTHas cBapka BCTbIK; NPOKMagka
TpybonpoBoaa - B TpaHLlee Ha eCTECTBEHHOM OCHOBaHMK C BbIKPYXKOW ¢ yrnomM oxeata 90°; rnmybuHa 3anoxeHus Bepxa
TpyGonpoeoda A = 2,75 M; WnpvHa TpaHLwen Ha ypoBHe Bepxa Tpybonposoga &H = 0,75 M; rPpyHT - CYITIMHOK TBEPAbIN,
_ 4 3 -3 3.

=1,910 " H/m~ (1,910 ~ krc/cm ™ ); 3acbinka TpaHLWeN - NOBbLILLEHHbIM YNIIOTHEHMEM, MOAYMb AedopMauun rpyHTa

2

p
3acbInku ETP = 4,0 MMNa (40 krc/cm ©); HapyXHas M30Msuusa OTCYTCTBYET; BbICOTa YPOBHS MPYHTOBLIX BOA Hah BEPXOM

3 3
Krc/CM ™ ); WHTEHCUBHOCTb

Tpy6onposoga .. = 1,5 M; NAIOTHOCTb IPYHTOBLIX BOA “¥p.p 1,02-104 H/M3 (1,02:10 "~
Harpyski Ha NoBEpXHOCTW 3aChiNKN g o, = 5-103 H/m 2 (500 KFC/ME); NOABWXKHbIE HArpy3ku - HEeperynspHoe OBWXeHne

aBTOTpaHCMopTa, BENM4MHa BO3MOXHOT0 Bakyyma B Tpyb6onposoge F,.. = 0,05 Mrla (0,5 krc/cm 2 ).

* TekcT cooTBeTCcTBYET OpurnHany. lNMpumeyarme "KOLEKC".

1. OnpepgensieM pacyeTHble XapaKTepucTUKU MaTtepuana TpyGonpoeoda. HopMmatueBHoe pacyeTHOe COMnpoTMBIIEHWE B

cooTBeTCTBUM C puc.1,a RE = 4,5 MMNa. Mo Tabn.7 onsa cBapHbIX BCTbIK COEAMHEHWUA TPyD M3 NMOMMaTMIIEHA HU3KOro
AaBneHus npuiuvaem X, = 0,9; cornacHo n. 6.1 ans Tpy6onpoBoAoB, NPOKNaabIBAEMbIX MOA YCOBEPLIEHCTBOBAHHLIMM

nokpelTusiMn £y = 0,9, otctona & =4,5 MMMa-0,9:0,9 = 3,6 Mla.
2. OnpepenseM HEOOXOAMMYHO TOMLLUHY CTEHKM Tpybonposoaa no popmyne

yo_pd _ 0425
2R+p 2°36+04

#13cM=13 MM.

Mo MOCT 18599-73 1abn.11 BuiGupaem Tpyby & = 250 MM, Tuna C C TOMLLMHONM CTEHKM & = 14,2 MM.
3. Onpegensiem 3Ha4YeHUsi HOPMATUBHbBIX HArpy30K K BO34ENCTBUIA Ha Tpybonposos.

HopmaTtuBHas Harpyska oT macchl 1 M TpybonpoBoaa no opmyrne

gy =y w(d — 8)8 = 0,9510 3,14 (0,25 - 0,0142) 0,0142 = 100 H/m (10 Krc/m).

HopmatueHag BepTvKanbHas Harpyska oT JaBrneHus rpyHTa no dopmyne
H _ _ 4 _ 3
m = v =1910%:2,75 = 52,2510 Him.
(52,2510 2 krc/m).
HopMmaTuBHas Harpyska oT AaBreHus rpyHTOBbIX BOA, Mo hopMmyne

md 43,140,257

Irs =T Tl = 500 H/m (50 krc/m).

HopmaTtuBHas Harpyaka OT Maccbl TPaHCMOPTUPYEMOro BELLECTBaA Mo popmyrne



wd ? 4314022167

drs = Trs - 1-10 = 385 H/Mm (3,85 Krc/m).

BHyTpeHHUin anameTp Tpybbl ¢, =& — 28 =0,25-2-0,0142 =0,2216 m.

HopmaTtuBHYO Harpysky OT TpaHCrnopTa OnpefensieM U3 cpaBHeHus1 Harpy3ku H-18 ans AByx KOMOHH aBToMoOunen c
Harpyakoi HI-60. 3HaueHus Harpy3ok H-18 n HM-60 Haxooum no puc.41 npu & = 2,75 M OT KOMNOHH aBTOMOBUIEN glf[p =

H

0,63 1/m 2, OT rYCEHMYHOTO TpaKTopa ¢,

1,5 7/m 2 . [Ins ganbHenLwnx pac4eToB NPUHMMaem gll.{p =1,51/m 2.

4. OnpepgensieM BeNMUYMHbI pacyeTHbIX Harpysok W BO3LEWCTBMIA Ha TpyGonpoBog C  COOTBETCTBYHOLMMMU

koadhduLMeHTamMm neperpyskn. PacueTHoe BHyTpeHHee aasneHne £ = nap = 1,1-0,4 =0,44 Mla (4,4 krc/cm ” )-
PacueTHasa Harpyska OT maccel TpybonpoBoaa
Fo = ?zTg? =1,2-100 =120 H/m (12 krc/m).
PacueTHas Harpyska oT JaBfieHus rpyHTa no goopmyne
3 3
Q'rp = ”rpﬁi';{pBKrp =1,2-52,25-1070,75:0,6 = 28,3 - 10~ H/m (28300 krc/m).

Mo Tabn.31 npu yknagke Tpy6 B TBEpAbIN CYrMMHOK B TpaHweto ¢ &~ = 2,75 m; & = 0,75 M, nmeem HIBC_p =43un

Ky =086.
PacyeTtHas Harpyska oT AaBJieHNA rpPyHTOBbLIX BO4
Ony =#npdng = 0,8 500 = 400 H/m (40 krc/m).
PacueTHas Harpyska OT MacChbl TPAHCTIOPTUPYEMOTO BeLLeCTBa
Opp =nppq =1,0-2-10% =2-10% Him (200 kre/m).
PacueTHas Harpyska oT TpaHcnopTa no dopmyne
O = Mppapd = 1115107 -025=4,12-10° Him (4120 kro/m).
PacueTHas Harpyska OT paBHOMEPHO pacrnpeeneHHOI Harpy3ki Ha NOBEPXHOCTU 3achINku Mo opMmyne
Qp = ?zpqpciKH =14-5- ‘103 -0,25-0,8=1,4"- 103 H/m (1400 krc/m).
KoahumumeHT KoHUEeHTpauun gasneHus rpyHTa no gopmyne

_3 Untiy) 3 (0,057+05)
2 (B +20,) 2(0,057+2:05)

=0,8.

H

MapameTp XeCTKOCTU rpyHTa 3acbInku No goopmysie

2

Prp= 0,125 Erp = 0,125 - 40 = 0,5 MIa (5 krc/em ©).



MapameTp xecTkocTn TpybonpoBoaa npuHuMaem no pmc.9 paesHeim 0,1 MMMa.
5. OnpegenseM NOsHy pacyeTHY0 NPUBEAEHHYIO (SKBMBANEHTHYHO) NMHENHYIO Harpy3ky no dopmyne Pnp =Zan{:

ansa TpybonpoBoga, ONUpaloLLerocsl Ha eCTeCTBEHHOE OCHOBAHWE C BbIKPYXXKOW 2 ¢ C yrnom oxeata Tpyobl 90° no
Tabn.29 npuHumaem: [ = 0,50;

[MNs Harpy3oK OT AaBneHus rpyHTa, 5= 0,325 - 4ns MaccoBbIX Harpysok.
[ina TBepOOro CyrnyHKa ¢ NoBbILEHHbIM YNNoTHeHNeM no Tabn.30 npuHumaem n = 0,88.
Torpa c y4yeTom HanpasneHus Jencrteusi pacyeTHbIX BEpPTUKasbHbIX HarpysokK nMeem

By =60 (O * O + ) +Bam{ay +@rp ~Crp) =05 088> (283 - 107 +4,12-10% + 1,4 - 10%) + 0,325 - 0,88
(120 + 385 - 400) = 15,3 - 107 H/m (1530 Krc/m).

MNpoBepsieM Hecyllyto cnocobHOCTbL TpyGonpoBofa Mo YCMOBMIO MPeaenbHO AOMyCTUMOW OBanusauunm nonepeyvHoro
ceyeHus Tpybbl no dopmyrne (16).

Ana TpyGonpoBOOOB, YMOXKEHHbIX Ha ECTECTBEHHOE OCHOBAHME C BLIKDYXKOM, MNpuHMMaem # = 1,2, ans

Tpybonposogos u3 MHA [ £ 5%.

ol =

KoadhdpuumeHT & paccunTbiBaem ans HanGosiee onacHoro criyyas - BO3HUKHOBEHUSA B TPyGOMpoBoae Bakyyma:

i = ! = 1 =0 25;
- I = Fpax - 0,5-005
E+ 018, 01+0,10,5
P
S = 1,2&0,25- 100 = 4,6% < [Z,] = 5%.
4:0,1'0,25

6. lNpoBepsiem Hecyllylo cnocobHoCcTb TpybonpoBoda MO YCMOBMIO YCTOWYMBOCTM KPYrMOW pOpMbl MOMEpeYHOro
ceyeHns TpyObl No opmyne

PlTF'
Pxpzz ?"_&ax-"iar.ﬁ :

MpenenbHas BenmM4MHa BHELLHEro pagnansHoro gasneHus no dopmynam (13) n (14):

B = 2,[BaBp = 2f01°0,5 ~ 0,44 MTTa (4,4 wrcfom 2y,
— — . S 2
PKP = PTP + 1,143PTP =0,1+1,143-0,5 = 0,67 MMa (6,7 krc/cm ).

lMpuHUMaem B kayecTBe NpeaenbHON BeNnYnHbI PKP = 0,44 MMa (4,4 xrc/cm 2 ). BHelwHee rmapocTaTuyeckoe gaBneHue
rPYHTOBLIX BOA MO hopmyne

P_=yH._=102-10% 15=15310% Na (0,153 krc/om?);



15.63-10°

P =044 MMa (4,4 krclem 2) > 2 +5:10% +153.10% | =

Ep

2,47 -10° Ma * 0,247 MMa (2,47 krcicm 2 ).
9.9. PacueT Tennousonsauum kopoba:

NcxoaHble paHHble: pa3mep kopoba (WupvHa M BbiCOTa), M; HapyXHbI AvameTp, mMaTtepuan M TOMLWMHA CTEHKU
nnacrmMaccoBoro TpybonpoBoda, M; HapyXHbI OMaMeTp CTanbHOro TpybonpoBoAa-cnyTHUKA, M; Temmnepartypa
TENMOHOCMTENS B MacTMaccoBoM TpybonpoBoae B kKOHUe Kopoba, °C; TemnepaTtypa TENNIOHOCUTENS TEMIOBOrO CrNyTHMKA
B KOHUe Kopoba, °C; 3agaHHas TemnepaTypa Bo3gyxa B KoHue kopoba, °C; TemnepaTtypa oKpyxatoLiero Bo3gyxa, °C.

2 YcnoBusa pacyera:

a) pacyeT TennousonsiuMm kopoba OCHOBbIBAeTCsl Ha GanaHce Tenna, No KOTOPOMY TeMsno, BbiAeNsieMoe TernnoBbiM
CNYTHMKOM 1 TpyGonpoBodamu ¢ TeMnepaTypol Bbllle 3aJaHHO TemnepaTypbl Bo3ayxa BHYTpU Kopoba, NpupaBHMBaeTCS
K Tenny, oTdaBaeMOMy KOpPOGOM B OKpyXawWwui BO3AyX, a Takke Tensy, NOrfoleHHOMY TpybonpoBogamm c
TEMNepaTypoi, HMXKe TemnepaTypbl BO3ayxa BHYTPY KOopoba (ecrnv TakoBble UMEHTCS);

6) pacyeT npouM3BOAMTCA AN KOHEYHOro yvactka kopoba (Ha npegblaywux yvactkax OygeT oTmedveH 6Gonee
3bheKTNBHBIN 060rpeB);

B) MPVMEHsieMble B pacyeTe BeNMYMHblI KO3 OULMEHTOB TEMNS00TAAYM ONPeaensioTcs creayrwmm o6pasom:

KO3 (MUUMEHTLI TEMOOTAAYM OT BO3dyxa BHYTPM KopoGa K BHYTPEHHEW MNoBepxHOCTU kopoGa M oT kopoba B

OKpYXXaloLLmMin BO3ayX, HE MMEIOLLME ONpeaensowero 3HaueHusl, MPUHUMAKTCS PaBHbIMU COOTBETCTBEHHO 8 1 29 BT/(m 2.
o
C)

KO3(ppULMEHTBI TEMNMOOTAAYM OT MNacTMacCoBbIX TPYGONPOBOAOB M TEMMOBOIO CNyTHUKA, UMEtoLLME onpegensiollee
3HaYeHNe B pacyeTe, BbIMUCASIOTCA MO MPUBEAEHHBIM HWke dopmMynamM. [Mpyu 3ToM KO3(ULMEHT Tennootaaum
M3Ny4YeHnemM K CTeHke kopoba U Ko3(PULMEHT TennooTaayum KOHBEKUMA K BO34yXy BHYTpM kopoba onpenensiorcs
pasfencHo, a TemnepaTtypa MoBEepXHOCTU TpyOonpoBoda M BHYTPEHHEN MOBEPXHOCTU KopoGa CHavana npuHUMatoTcs:
nepsas Ha 5 °C Hxe TemnepaTypbl TENNoHocuTens, BTopas Ha 5 °C Hmke TeMnepaTypbl Bo3ayxa BHYTpu kopoba. [Janee
3TW 3HAYEHUS MOTYT ObITb YTOUYHEHbI U KOS(PULIMEHTHI TEMNOOTAAUM BbIMUCIEHBI BHOBb;

2 4

- K7,

KO3(h(PMLUMEHT M3NyYeHUss MOBEPXHOCTU MyIaCTMACCOBbLIX TPYyOONPOBOAOB MpUHUMAETCA paBHbiM 5,2 BT/(m
2 4

K
KO3(hhMLIMEHT TENNOMNPOBOLHOCTM CTEHKM MiiacTMaccoBoro TpybonpoBoga npuvHuUmaeTcs no Tabn.3, koadduumeHT

TENMonNPOBOAHOCTU TEMMOU3OMNALMN CTEHKM KOpobBa - Mo OGLUENPUHATBIM HOPMAaM MPOEKTUPOBAHWUSA TENmou3onALMn
NPOMbILLIIEHHOrO 060PYAOBaHUSA 1 TPYGONPOBOAOS;

NMOBEPXHOCTU CTanbHOro TpydonpoBoaa - cnyTHuka 4,7 BT/(m

r) pacyeT cnpaBeanuB TOMbKO NMPU YCMOBUM, YTO B COEAMHEHUsIX kopoba HeT HenmnoTHocTeil. B npoTuBHOM cryyae
OyOeT UMeTb MECTO MPOHUKHOBEHUE HAPYXKHOTO XONOAHOMO BO3AyXa BHYTPb kopoba u yTeuka TEnsoro Bosgyxa Hapyxy,
YTO HapyLWT NPUHATLIA GanaHc Tenna.

3. MpuHATbIE 0603HAYEHUS:
¢ - HapyXHbIV ArameTp nracTMaccoBoro Tpybonposoaa, M;
& - TONLMHA CTEHKM NnacTMaccoBoro Tpybonposoaa, m;

@ - HAPYXHBIA AMaMeTp CryTHUKA, M;

FK - NOBEPXHOCTb Kopoba Ha 1 M ANUHbI, M 2;



FTP n #.. - NOBEPXHOCTb TPYGONpOBOAa M CyTHWKA HAa 1 M ANUHBI, M 2;

t; - Temnepatypa TennoHocutens s Tpy6onposoae, °C;

I.Tp - TeMnepaTypa nosepxHocTn Tpybonposoaa, °C;

t. - Temnepartypa cnyTHuka, °C;

fy gy - TEMNEPATYPa BHYTPEHHEN NOBEPXHOCTM Kopoba, °C;

g - TemnepaTtypa Bo3gdyxa BHyTpu kopoba, °C;

t, - TemnepaTtypa oKpyxatouiero Bosagyxa, °C;

Oy 1 KO3 hMLMEHT TENNOOTAAUM U3NYyYEHNEM OT TPyOONpPOBOAa K MOBEPXHOCTM kopoba, BT/(M 2. °C);
Olppy g KO3 MLIMEHT TEMNMOOTAAYM KOHBEKLUIA OT TPyOONpoBoaa K BO3AyXy BHYTpu kopoba, BT/(m 2. °C);
Ol - KOBMUUMEHT TENNOOTAAYM N3NTyHEHMEM OT CNyTHUKA K MOBEPXHOCTH Kopoba, BT/(m 2, °C);

o - KOOPPULUMEHT TENNOOTAAUM KOHBEKLIMIA OT CNYTHUKA K BO3OYXY BHYTPU kopoba, BT/(M 2. °C);

Oty - KO3HMULIMEHT TENMOOTAauM OT BO34yXa BHYTPW kopoba 1 BHYTPEHHe NoBEepXHOCTM kopoba, BT/(m 2. °C);
O - KOI(PMULMEHT TENNOOTAAUM OT HapY>XHON NOBEPXHOCTN Kopoba B OKpYKatoLLmin Bo3ayx, BT/(m 2. °C);

% - KO3(PDULIMEHT N3NyYeHUs BHyTPEHHe NOBEPXHOCTM kopoba, BT/(m 2. K 4);

', - KoapuLMeHT nanyyeHns abcomoTHO YepHOro Tena, pasHbin 5,77 BT/(m 2. K4);
¢ rpq - TENNOOTAAYA M3NyHeHNeM Tpybonposoaa ¢ 1 M AnuHbl, BT/wm;

rpx - TennooTaava KOHBEKLMI Tpybonposoaa ¢ 1 M AnvHbl, BT/\m;

Gon - TEMNOOTAAYA U3MNYYEeHNeM CryTHUKa ¢ 1 M AnuHbl, BT/m;

.y - TENNOOTAAYA KOHBEKUMI CcryTHMKA C 1 M AnuHbl, BT/m;

G = drpn + ¢ mp.x - TENNONOTEpS TpybonpoBogoB ¢ 1 M AnuHbl, BT/wm;

Cnp_.rp " Cnp_m - NpvBeaeHHbIN Ko3dhUUNEHT U3NyYeHUs MoBepxHocTel Tpybonposoga M kopoba, cryTHWKa

kopo6a, Bt/(m 2k );

O ni 4

P o - KOBMDMMLIMEHTLI U3NYyYeHNsA MOBEPXHOCTM TpyGonposoaa u cryTHuKa, BT/(m Z. K

);



Hpm - TEMNONPOBOAHOCTb (KOIMAULIMEHT TENONPOBOAHOCTM) CTEHKM MnacTMaccoBoro Tpybonposoaa, BT/(m - °C);

Feqg = Fenn T Gepp - TEMNONOTEPSA CMYTHUKOM C MeTpa AnNuHbLI, BT/m;

*4m - TEMNONPOBOAHOCTH (KO3hULIMEHT TENNONPOBOAHOCTM) Tennousonauum kopoba, Bt/(m - °C);
£} - konnuyecTBO Tenna, TepsiemMoe Ha 1 M kopoba, BT/m;

&z - TONWMHA TENNOU3ONALMOHHOTIO CIIos, M;

K - K0a(PPMLIMEHT, yUMTLIBAIOLLWI [OMOMHUTENBHbIE NOTEPY Ornopamu kopoba, NPUHUMaeMbli paBHbIM 1,3;

Mpu HeckonbkMx TpybonpoBoaax ux o603HaYeHuss HOekcpytoTea uncnamm 1, 2, 3 n T.4.
4. lNocnegoBaTenbHOCTb pacyeTa U pacyeTHble (hopMynbl.

B Havane BbIMUCNAIOTCA NPUGNMKEHHBIE 3HAYEHUS KO3 MULMEHTOB TEMNOOTAAYN Cpr X Yenn M Yenx - Ons

3TOrO NPefBapUTENbHO YCTaHABNMBAIOTCH OPUEHTUPOBOYHBIE 3HAYEHUA fp, =ip- 5 °C U figy =i - 5 °C, a TaKkke

onpesensieTcs sHaveHne T,y M Uy op:

1
C = : (33)
TR (1 1
CTP FK CB Cs
U = L (36)
I £I 1 F.;n 1 ) 1 :
Cnp FK CB C’s
FTP F
Mpn atom, ecnit —— i —— oy 0,1, To COOTBETCTBEHHO
K K

Coprp 2Cm Crpen =00

OnpepensaoTcst 3HaYeHUs Ko3ahPULIMEHTOB TENNOOTAAYM:

[: +2?3] [KBH+2?3]
. 100 100 ; a7
KB

TP.I CILTR
H

= 1663ftm — 1 (38)

[z,m + 2?3]4 et 2?3]4
Y e 100 100

CILI I GT0 P

(39)

I K.EH



Yok T 1663 fom 75 - (40)
OnpeaensioTcs TenmnonoTepu Tpy6onpoBOAOM U CNYTHUKOM Ha 1 M ANMWHBbI:
T~ Fmpa tdmx T '::‘-'TpJIFTp':f‘Tp “lem) t '::‘-'Tp.KFTp':f‘Tp —ig); (41)
Fen = Fonn * Fenx = Cenn Fon Ben " Ixen) T Yong Fon en ~ L) (42)
OnpepensioTcs obLme TennonoTepu Tpy6onpoBogamMu 1 CryTHUKOM

Q =2y * Gon- (43)

OTW TennonoTepu MpUpPaBHUBAKOTCA TEMNOMOTEPsSIM 4Yepe3 CTeHKYy kopoba, oTKyAa orpeensieTcsl TonwuHa ero
TENNoM3onsumum

Po—f R
B = M m— L+L . (44)
Q I::"IB I::"II-[
3aTeM YyTOYHATCA BENUYUHBI £ .. U pr, OnNa Yero NpUMEHSITCA opMyIbl
1 &
f’K.BH =f‘|:| + Q —+ = ; (45)
FKKI[ I::"II-[ }\"I{S
s
Aoy + 20

T

Ecnn yTOYHEHHasi pas3HOCTb .-’:Tp—.tK_BH OTnM4yaeTcsl OT MNPUHATON paHee MeHee, Yem Ha 15%, pacyeT MOXHO

3aKOHYUTb. B NpOTUBHOM cryyae pacyeT NoBTOPSIETCS C NPUMEHEHNEM YTOYHEHHbIX BEMWNYUH i i

rp W i w-

5. Mpumep pacyeTta. TpebyeTcs onpenennTb TOMLWMHY TEMNOU3ONALUMOHHOIO Criosi U3 MaTOB MUHepanoBaTHbIX Ha
CVMHTETMYECKOM ~CBA3YlOLLEeM, YCTaHaBMMBAEMbIX Ha BHYTPEHHEN MNOBEpPXHOCTU Kopoba, B KOTOPOM MPOMOXEHbl TpW

Tpy6onpoeogda us NHAO tvna T # = 140 mm 1 oGorpesaioLmii BoOsiHON TPyGONpPOBOA-CryTHUK. Kopo6 U3roToBrneH u3
cTanbHoro nucta; ero wwupuHa 900, Bbicota 450 u gnuHa 500 M. OuameTp nonuatuneHoBbix Tpybonposogos 140,
TonwmHa cteHkn 12,7 mm. OgvH n3 TpyOonpoBOAOB Pe3epBHbINA, NMYCTOM, B OCTaslbHbIX OBYX NPOTEKAeT MPOAYKT C
TemnepaTypon B koHue kopoba 25 °C. [uameTp cnyTHuKa 57 MM, TemnepaTtypa NpoTeKawlen B HEM BOAbl B KOHLE
kopoba 55 °C. Temnepatypa Bo3ayxa BHyTpu kopoba 1 B koHLe ero 10 °C, Temnepatypa okpyxatoLiero sosgyxa - 40 °C.

My = 0,047 BT/(m - °C).
Onpepnensem NoBepXHOCTb kopoba 1 TpybonpoBoaoB No anuHe 1 m:
F=2(09+045)=27m?;

= . = 2,
FTP =3,14-0,140=0,44m ";

F_ =314-0057=0179m".



Onpepensiem Cnp_Tp no cpopmyne (35).

1 2
= =512B1/(m” -K
N 0441 1 1

1
52 2752 57

4

Cnp_Tp )-

CIT

Mockornbky < 0,1, NnpMHUMaem Cnp_,m =, =47 Bt/ (M2 : K4). Onpepgensiem nNpubnKeHHO KO3(PULIMEHTBI

K
TennooTAauyun u TennonoTtepu TpybonpoBogamu u cnyTHUKOM Mo dopmynam (37) - (42), npuHnmas §

ETP =25-5=20°C.

=10-5=5°Cwm

K.EH

[20 +273 “]_[5 +273 4]
_ 100 100 J_ 57372337
g = 5,12 =512

R 15

=4,8BT/(M* - °C);
20-5

O x = L663/20 -10 = 1,66 - 2,15= 3,58 Bri(m~ - °C);

55+ 233]*‘ B [5 +273

]4
o =4,7[ 100 100 ) _ 4,1?115,?5;59,7

=521B1/(M* - °C);

35-5
Gony = 16635510 =1,66 3,56 = 5,92 Br/(m~ - °C);
G =4.8-0,44 (20 -5) + 3,58 - 0,44 (20 - 10) = 31,9 +15,8 = 47,7 B1/m;
Gen =5,21-0,179 (65-5) + 5,92 - 0,179(55 - 10) = 46,5 + 47,7 = 94,2 B1/m.
OO0Lee KonmM4ecTBO TeMna, BolgeneHHoe TpybonpoBogamu 1 cnyTHUKamu, onpegensiem no dopmyne (43)

) =47,7 + 47,7 + 94,2 = 189,6 B1/m.

Mo dhopmyne (44) HaxoouM TONLLMHY TENITON3ONSALMOHHOTO CIos

5 :0,047{[10—(—40}]2,?-1,3_[1 L } i

189.6 g 29
= 0,047 (0,926 - 0,165) = 0,047 - 0,766 = 0,036 ™m.

Mo cpopmynam (45) n (46) onpeensem sHa4YeHNs TeMNepaTyp £y .. U f.TP:

1896 [ 1 0,034
= - +

£ = -+
E 2713129 0047

] =-40+43,7=3,7 °C;



Beugy 6nu3koro coBnageHUs HaMOEHHbIX 3HAYeHUn TemnepaTyp §

OPWEHTUPOBOYHO, a Takke Hebonblwon pasHuubl (~13,5) mexay YTOYHEHHOW pasHOCTbIO .i,,_.p-f.

tmp = 25-477

0

140 - 0,0254

0,140

2:314- 035

0,2

E

n

K.EH

Lrp

=25 —47,72— =25-4,4=20,6°C.

C NPUHATBIMM B Ha4dane pacyeTta

K.EH

N NPUHATON

OPUEHTNPOBOYHO, B JanbHenwem YTOYHEHUN pacHeT He HyXOaeTCA. TOJ'ILU,MHy TEeNNOon30NAUNOHHOIo CIoA NpuUuHNMaem

paBHon 40 mm.

MpunoxeHue 1

XUMUYECKASA CTOMKOCTb AETANEN TPYBEOMNPOBOAOB U3 TEPMOMJIACTOB U YNNIOTHUTENbHbIX
ANIEMEHTOB U3 PE3UHbI

C - cToek

OC - oTHOCUTENBHO CTOEK

H - He cToek

HK - HaTypanbHbIN Kaydyk

YcnoBHble 0603Ha4YeHus

CKW - cuHTeTMYecKkunii HeONpPeHOBbIN Kayvyk

CKC - cuHTeTnyeckuin 6ytagneH-cTMposbHbIA Kayyyk

CKB - cnHTEeTUYECKMIN HAaTPUI-6yTaanEHOBbIN Kaydyk

CKH - cuHTeTuyeckuin 6yTaameH-HUTPUIBbHBIN Kayyyk

BK - 6ytnnkayuyk

CK3I1 - aTuneHnponnneHoBbIA Kay4yk

CK® - cuHTEeTMYECKMI hTOpCcOoaEepKaLLnn Kayyyk

Kn. on - knacc onacHOCTU BpeaHbIX BELLECTB.

BelecTtBo KoHueHTpaum | Temne- TepmonnacTbl Pe3nHa Ha ocHoBe
A patypa,
°C MBX | MB | MHA | NN | HK, |CKC | CKH| BK, |Hau-|CK®
il CKHn| CK3 | puto
CKB n B
AannunHosas HacbiweHHas 20 C C C C C C C C C C
Kucnota BOOHas
40 C C C C C - C C C C
60 oCc | C C C C - C C C C
80 - - - C - - - - - -




A3oTHas kucnota

AKpUNoHUTpUn
(2 kn. on)

Annunosbin cnupT
(3 kn. on)

AntomMmnHus
cynbaTt

AntoMnHus
xnopua

AmMunauetat
(1B, 4 kn. on)

6, 3%-Hasa
BoJHas

[o 40%

BopgHas
100%-Has

TexHn4ecknn

96%-HbI

10%-HbIN

BO[HbIN

HacblWweHHbIn

10%-HbIN
BOAHbIN

HacblLWweHHbIn

PasbaBneHHbl

n

20

40

60

20

40

60

20

20

40

50

20

40

60

20

40

60

20

40

60

80

20

40

60

20

40

60

80

20

40

60
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AmunosbIn cnupt
(J1BXK, 3 kn. on)

Ammumak (T, 4 kn.
on)

AMMOHMSA aueTaTt

AMMOHUMA
kapboHaT

AMMOHUA HUTpaT

AMMOHMA cynbdat

TexHn4eckumn
pa3baBneHHbl
"

Ma3006pasHbI
"
TEXHNYECKUN
YnNCTbIN

BoaHbin
HacCbILLEHHbIN
Ha xonoay

BoaHbIn
no6on

50%-HbI
BOZHBIN

10%-HbI
BO/HbIN

BoaHbIn
HacCbILLEHHbIN

10%-HbIN
BO/HbIN

20

40

60

80

20

40

60

20

40

60

20

40

60

20

40

60

80

20

40

60

80

20

40

60

80

20

40

60

80

o O o o

0oC

oC

OC
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O o o o O
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AMMOHUA
cynbdug

AMMOHMA pocaT

AMMOHUA xnopug

AHUNWH
xnopruapart

AueTtanbgerng
(I'T, 3 kn. on)

HacblWweHHbIN
BO/IHbIN

BoaHbIn
no6on

BoaHbin
no6on

10%-HbIN
BOAHbIN

BoaHbin
HacCbILLEHHbIN

HacblLeHHBbIN
BO[HBbIN

40%-HbIA
BOZHBIN

TexHn4eckun
YMCTbIN

20

40

60

80

20

40

60

20

40

60

80

20

40

60

80

20

40

60

80

20

40

60

20

40

60

80

20

40

60

ocC

oC

oC

oC

oC

o o o o O

O
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AueTtoH (JIBXK,
4 kn. on)

Bapusa rugpookuce

Bapus conn,
Kpome Gapus
yrneKncnoro

BenunbHbIN
LLEnoK,
cogepxawmmn
12,5% aKkTuBHOTIO
xropa

Bensanbaerva
(3 kn. on)

BeH3nnoBbIN
cnupT (3 Kkn. on)

BeHauH (JI3XK,
4 kn. on)

BeH3onHas
Kucnota

TexHn4yeckun
UMCTbIN OO
10%

BO[HbIN

HacblweHHas

BoAHas

BogHble
ntobble

BoaHbIn

HacblLWeHHbIn
BO/IHbIN

TexHuyecknmn

BopaHas
niobas

20

40

60

20

40
60
20
40
60

20

40

60

80

20

40
60
20
40
60
20
40
60
20
40
60

20

40

ocC
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o o o O

o O o o o O

O

O o o o o o O

OoC

(@)

oC

o o o O

o O o o o O

O o o o

oC

oC
oC

o o o O

@)

o O o O

O

I o O O

o o o O

O O o o o O

o o o O

o o o o o O

o O o O T

oC

oC

oC

o o o o =T

I o O O

o o o O




BopHas kucnota
(3 kn. on)

BbpoavnbHas

CMecCb, cocTodALllan

N3 3TUINOBOIro

cnvpTa n YKCYCHOWM

KMUCINOThI

Bpoma BogHbIN
pacTBop

BpomucTo-

BOZJOpPOAHAaS
Kucnora

Bypa

BytaH (I'T)

BbyTtagueH (I'T)

Bytanguon
(2 kn. on)

BytaHon (NBXK,
3 kn. on)

Pabovas

HacblLeHHbIN

50%-HbIN
BOAHbIN

BopgHas
nobas

TexHunyeckuni

Toxe

10%-HbIN
BO[HBIN

TexHn4eckun

60

80

20

40

60

80

20

40

60

20

20

40

60

20

40

60

80

20

20

40

60

20

40

60

20

40

60

ocC

0oC
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BytunauetaTt
(J1BXK, 4 kn. on)

ByTuneH xnakumn

ByTuneHrnukonb

ByTundeHon

BasenuH

BuHunauetart
(3 kn. on)

BuHHasg kucnorta

BuHHBIN yKCyC

BuHoO kpacHoe n
Genoe

BuHo nnopgoso-
ArogHoe

BuckosHo-
NpsiAnIb- HbIRA
pacTBop

Boga auctunnupo-
BaHHad
OE0HN3MPOo-
BaHHasd
obecconeHHas

TexHn4eckun

To xe

TexHn4eckun

Jltobas
BoJHas

Toprosbii

ToproBsoe

100%-Has

20

20
20
60
20
20
40
60

20

20

40
60
20
40
60
20
40
60

20

20

40

60

20

40
60

80

OoC
oC

oC

oC

o o o O
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Bopoa koHgeHcaTt

Bopa
MUHeparnbHas

Boaa o3epHas,
Mopckast

Boga nutbeBas
XNOpUpOBaHHas

Bopa ctoyHas 6e3

OpraHu4eckux
pacTBopuTenemn

Bogopog (I'T)

Bogopoa
XNOPUCTbIN

(2 kn. on)

Bopgopogaa
nepekuncb

TexHuyecknmn

TexHn4eckuin
rasoobpasHsbl
"

100%-HbIN

BOAHas

20

40

60

20

40

60

80

20

40

60

80

20

40

60

80

20

40

60

80

20

40

60

80

20

40

60

20

40

60

OC
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Bosgyx cxartbin,
cogepxawumn
mMacrno

BockoBson cnvpT

lekcaH (JIBX)

"ekcaHTpuon

lentaH (JIBXK)

M'MapokcnammHa
cynbdaTt

"mukokonb

"Mukonesas
Kucnota

MmuuepuH (MK)

30%-Has
BoJHas

90%-Has
BoJHas

TexHn4ecknin

Toprosbii

TexHn4eckun

Tobon
BO[HBIN

10%-HbIN
BOZHbIN

37%-Has
BoAHas

TexHn4eckun

JTio6on
BOZHbIN

20

40

60

20

20

40

20

40

60

20

40

60

60

20

60

20

40

60

20

20

40

60

20

40

60

80

20

40
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60 - C C c|c|]cCc|cC C C |OC

80 - - - C - - |oCc|oCc | C H
"mMuuepuHxnop- - 60 oCc | - C - H - H | OC C C
rmapua
moko3a JTiobas 20 C C C c|cCc|]cCc|C C C C

BOAHas

40 C C C c| C - C C C C

60 oc | C C c| C - C C C C

80 - - - C - - C C C C
JekanuH TexHuyecknmn 20 cC |OC,  C OC| H H H H H C
(4 kn. on)

60 oc,| -  0OC |oCc| - - - - - C

BewectBo KoHueHTpauu | Temne TepmonnacTbl Pe3nHa Ha ocHoBe
ﬂ -
patyp
a,
°C |MBX | MBh | MH | MM | HK, |CKC, | CKH | BK, |Hau-| CK
il CKWM | CKb CK3 |puto | @
M B

[ekcTpuH Toprosbliii 20 C C C C C - C C C C

40 C C C - - - C C C C

60 C C C - - - C C C C
OnbytuncebaunHa | TexHuueckuii 20 H C C C H H H C H C
T
Ovbytundtanat | To xe 20 H C c| CcC |OoC| H H | OC| H |OC
(2 kn. on)

40 - - |oCc|joCc| - - - - - -

60 - oc|oc|oCc | H - - - - -
OurekcundTtanatr |" 60 H - |0OC|0OC | oC - H C H H
Ournukonesas 30%-Has 20 C C C Cc | OC - H oC H C
Kucnota BOAHas

40 C C C C | OC - - ocC - C

60 oc| C C C | OC - - ocC - C
Onn3obyTnnkeToH | TexHuueckuii 20 H C C C C H H oC H H

60 - H H H | OC - - - - -
OumeTnnammH To xe 20 OoC H C CcC | OC - H oC H H
(2 kn. on)




Oumetnndopmam
ng (2 kn. on)

OuHoHundTanat

Onokcan (J1IBXK,
3 kn. on)

Ounoktundptanar

Ounxnop6eHson
(4 kn. on)

[unxnopykcycHas
kucnoTa (3 K. on)

[uxnopykcycHon
KUCNOTbI
MEeTWMNOBLIN 3hup
(3 kn. on)

OunxnopatuneH
(4 kn. on)

OnatunamuH
(1B, 4 kn. on)

Owvatunosbin
acpmp (JIBXK, 4 kn.
on)

Opoxokn

TexHuyeckmmn

To xe

50%-Has
BoAHas

TexHun4ecknin

To xe

JltoOble
BOAHbIE

20

40

60

20

20

40

60

80

20

60

20

20

40

60

20

40

60

20

40

60

20

20

20

20

40

60
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Opoxokn ans
MMBHOrO cycna

OybunbHas
Kucnota

LyounbHbIn
9KCTpaKT

XXenatuH

)Kenesa conu

YKnpHble kucnoTol

MN3ookTaH

W3onponaHon
(JIBX)

M3onponnnosbi
acmp (JIBXK)

WopHas TuHkTypa
B aTaHone (J1IBXK)

Kanwus antomo-
cynbgat
(kBacubl)

Toprosble

Jliobas
BOAHas

TexHun4ecknin

JTrobon
BOZHBIN

JltoOble
BOAHbIE

TexHn4eckne

TexHuyecknmn

To xe

65%-Has

50%-HbIN
BO/IHbIN

20

40

60

20

40

60

20

20

40

60

20

40

60

20

40

60

20

20

40

60

80

20

60

20

20
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Kanus 6uxpomaTt

Kanus 6opat

Kanusa 6pomar

Kanus 6pomng

Kanusa rmgpookucs
(2 kn. on)

Kanuna nogng,

Kanusa kapboHat
(noTaw)

Kanusa HutpaTt

Kanus
nepmaHraHaT

HacblLWweHHbIn
BOZHbIN

10%-HbIA
BOZHbIN

HacbliweHHbIn
BOZHbIN

JTrobon
BO/HbIN

50%-Has
BoAHas

HacbiLLeHHbIN

HacbliweHHbINn
BOZHbIN

50%-Hbil
BOAHbIN

HacblweHHbINn
BOZHbIN

80
20
40
60
80
20
40
60
20
40
60

20

40
60
20
40
60
80
20
40
60
20
40
60
20
40
60
20
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O o o o O

O O o o O O O o O O O O o o o o o

O O o O O

O o o o O O o o o O o o o o o o O O

O o o o O

o O o o o o o o o o o

O O o o o o o o o o o o o o o o o

O o o o o o o

O O O o O

O

O O o O O

oC

O I O O O o O

O O o O O

oC

o o o o O O o o o O O o o o o o O

O o o o O

oC

O O O O O

O

I O O O O

o o o o o T o o o O O O o o o o o

O o o o O




Kanus
nepcynbdar

Kanusa nepxnopart

Kanusa cynbdar

Kanus
deppuLmnaHnT,
beppounannt

Kanna cdocdart

Kanwnsa xnopat

Kanusa xnopug

Kanusa xpomaTt

JTrobon
BOZHBIN

HacblLWweHHbIn
BOZHbIN

JTrobon
BOZHBIN

PasbaBneHHbl
1 BOAOHbIN;
HacCbILLIEHHbIN

JTrobon
BOZHBbIN

HacbileHHbIN
BOAHbIN

Jlro6on
BOZHbIN

HacblLWweHHbIN
BO/HbIN

60

20

40
60
80
20
40
60

20

40
60

40

60
60

20

40
60
80
20
40
60

20

40
60
80
20
40

60

oC

oC

oC
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O

O
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Kanuna unanng,

Kanbuus
TMMNOXIMOPUT,
coaepxalui
12,5% aKkTuBHOTO
xnopa

Kanbuus
rMapoOKUCH

Kanbuwns xnopua

Kamdopa
(3 kn. on)

Kncnopog

Kucnota ans
NPSAWNIbHBIX
BaHH,

copgepxawas Cl 5

KoHbsik

Kpaxmana
pacTBop, NaToka

To xe

HacblweHHas
BOOHas

HacblweHHbIn
BOZHbIN

Jltobon

100 mr/n

200 "

700 "

Toprosblii

JTiobas
BOAHas

20

40

60

20

40

60

20

40

60

80

20

40

60

80

20

60

20

40

60

20

20

40

20

40

20
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40 C C C C C C C C C C
60 C C C C C C C C C C
80 - - - C - - C C C C
Kpeson o 90% 20 OoC H C C H H oC H H C
BOZHbIN
40 - - C C - - oC - - C
KpemHueBas JTiob6as 60 C C C C C C C C C C
Kucnota
KpemHedTo- 32%-Has 20 C C C C H - OocC  oC | OoC | H
pucToBoAoOpoaHas |BogHas
Kucnorta
40 C C C - - - H OoC H -
60 C C C - - - - H - -
KpoToHoBbI TexHnyeckui 20 H C C C C C C C C C
anbgerng (2 k.
on)
JNaHonuH Toxe 20 C C C CcC | OC - C oC C C
40 OoC - C CcC | OC - C H oCc | C
60 - - C CcC | OC - C - H C
Jlukepbl " 20 C C C C C - C C C C
40 C oCc | C - - - - C - -
JInmoHHas 10%-Has 20 C C C C C C C C C C
Kucnorta
40 C C C C - C C C C C
60 oC C C C - - oC C C C
80 - - - C - - - - - -
BewecTtso KoHueHTpaums | Temne TepmonnacTbl Pe3unHa Ha ocHoBe
patyp
a, °C
nBxX | MBA [MHA | MM | HK, |CKC,| CKH | BK, |Hau-| CK
CKU | CKBb CK3 |puto | @
M B
Marxua conm Jliobble BogHble | 20 C C C C C C C C C C
40 C C C C C - C C C C
60 OoC C C C C - C C C C




MazyT (I7K)

ManewnHoBasd
Kucnota

Mapmenag

Macna v xupbl
pacTtutenbHble(l
XK)

Macno
Ba3ennMHOBOE
(MK)

Macno
BepeTeHHoe (MK)

Macno
aun3sernbHoe
(J1B>K)

Macno

apeecHoe (7K)

Macno
kamdpopHoe (K)
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Kykypy3Hoe ([7K)

Macno nbHsiHOEe
(MK)

Macno
MUHeparnbHoe, He
cogepxatiee
apoMaTUYeCKnNX
BewecTs (MK)

Macno moTopHoe
(oK)

Macno
onuekoBoe (MK)

Macno
nanbmoBoe

Macno
napadguHoBoe
(MX)

Macno
CUNUKOHOBOE
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Macno cocHoBoe
(MK)

Macno
TEPNEHTMHOBOE
(MK)

MacnsHas
kucnota (XK, 3
Kn. on)

Meau conun

Menacca

MenaccoBoe
cycrno

MeHTOn

MeTaH (I'T)

MeTtaHon (JIBXK,
4 kn. on)

MeTtunamux
(2 kn. on)

MeTtunauertat
(4 kn. on)

MeTuncepHasa
KucnoTa

TexHunyeckasn

JltoOble BoAHbIE

TexHuyecknin

JTtobon

32%-Hbll
BOZHbIN

TexHunyeckun
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MeTunaTunkeToH
(J1BXK, 4 kn. on)

MeTokcmnbyTaHo

n

Mosunut [

Monoko

Mono4Has
Kucrnorta

MeTunxnopaueta
T (3 kn. on)

MopdonuH

(2 kn. on)

Mova

MouyeBuHa

Motowwne

TexHunyeckas
yucrtas

TexHunyeckun

ToproBbii

90%-Has
BoAHas

TexHunyeckunn

30%-Has
BOJHas
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cpencTea
CUHTEeTUYeCKne

MypaBbuHas
Kucnota

MypaBbnHas
Kucnota

MbInbHbIN
pacTBop

MbiwbskoBasi
Kucrnorta

Hatpusa auetar

Hatpus 6eH3oHaT

Hatpus
OukapboHaT

Hatpua
oucynbdaTt

50%-Has

BOAHas

TexHunyeckas

JTioboi BoaHbIN

80%-Has
BOAHas

JltoGown BogHbIN

HacblLLEeHHbIN
BOAHbIN

To xe

10%-HbIA
BOZHbIN
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Hatpua
oucynbdaTt

Hatpus 6pomat

Hatpus
rMOpoOKMCh (2 K1.
on)

Hatpua
rmapocynbhuT

Hatpus
TMMNOXIOPUT,
coaepaLun
12,5% aKkTuBHOro
xnopa

Hatpusa noagng

Jltobown BogHbIN

o 10% BoaHas

[o 30% BogHas

50%-Has
BOAHas

0o 10%
BOZHbIN

JltoGown BogHbIN
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Hatpus kapboHat
(copa)

Hatpusa HutpaTt

Hatpus HuTput

HaTtpwua okcanat

OneuvHoBasi
Kucnota

Onoga xnopug

OTxogAaLme rassl,
cofepxatiue:

[IBYOKUCb
yrnepoga

HUTPO3HbIE
coegnHeHns

OKWUCb yrnepoaa

HacblWweHHbIN
BOAHbIN

TexHunveckas
ymcTtas
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BOZHbIN
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oneym
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aHrMapvg

CEPHYH0 KUCIOTY

CepHbIn
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dTOPUCTBIN
BOOOpPOA
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MapaduH

MapadmHoBas
3MynbCuUs
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|
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MepxnopaTuneH,
TeTpaxnopaTuneH
(3 kn. on)

MeTponenHoin
acup

MuBso

MukpuHoBas
Kucnota

MupunamH
(2 kn. on)

lMNnopgogas
nynona

MponaH (I'T)

MponaHon

Mponaprunosbin
cnupT (2 kn. on)

70%-Has
BoAHas

TexHunyeckas

TexHunyeckun
YMCTbIN

Toprosoe

1%-Hasa BoaHas

TexHunyecknin

TexHuyecknin
XUOKNN

TexHunyecknin
rasoobpasHbii

TexHuyeckun
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BOZHbIN
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MponnoHoBas
Kucnorta

npOI'II/IJ'IeHFJ'II/IKOJ'I
b

MponuneHa
OKUCb (2 kn. on)

Mcesgokymon

Cano

Cano rossixbe,
cynbdupoBaHHas
aMynbCus

CaxapHbin cupon

CBeTunbHbIV ra3
(6e3 6eHsona, I'T)

Cepa

Cepebpa conu

CepHas kncnota
(2 kn. on)

50%-Has
BoJHas

TeXHn4yeckasa

TexHuyeckun
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CepHucras
KucnoTa

CepoBogopoa
(2 kn. on)

Cepoyrnepoa
(2 kn. on)

Cepbl oBYyOKUCb
(cepHucTbIn
aHrmapug, 3 Kn.
on)

o 60% BoaHas

[o 80% BoagHas

90%-Has
BOAHas

96%-Has
BoAHas

HacbiweHHas
BOAHas

TexHunyeckun
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CuHunbHas
Kucnota

CmaunBatoLlee
BELLECTBO

Cwmechb: a3oTHas
Kucnorta+
cocopHasd
Kucnota+soaa

Cwmechb: cepHas
K1UcnoTta
+as30THas
Kucnorta + Boaa

Cwmechb: cepHas
KucroTa +
docdopHasi
KucrnoTa +Boga

ConsHas kucnota
(2 kn. on)

Lo 50% BoaHoe

34.+14+2u.

48+49+3
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50+31+19

50+33+17
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CnepmaueTt

CnupT 13 macna
OpexoB

CnnpTt 13
cnepmaLeToBoro
macna

CnupTHbIe
HanuTKK,
copepxawiue
40% ankorons

CrteapuHoBas
KMcnoTa

CynbtoHaT
XKMPHOro cnupTa

CypbMmbl xnopua
(2 kn. on)

Tetparugpo-
HadpTanuH (4 k.
on)

TeTparugpo-
dypaH (JIBXK, 4
Kn. on)

no 30% BogHas

36%-Has
BoAHas

TexHunyeckun
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BoagHbin
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TeTpaxnopaTtaH
(3 kn. on)

TuoHunxnopua
Tonyon (JIBX,

3 kn. on)

Tpubytundocda
T

TpwnoH

Tpuoktundocoa
T

TpuxnopykcycHasi
kucnota (3 kn.on)

TpuxnoaTtaH

TpuxnopaTtuneH
(3 kn. on)

TpuataHonamuH
(3 kn. on)

Yrnepoga
ABYOKUCb
(yrnekucnora,
YrNeKNcnbIn ras)

YpobputensHas
COoflb MUHeparb-
Hoe yaobpeHue)

TexHunyecknin

TexHunyeckas
yucrtas

50%-Has
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To xe
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Ykeyc

YkcycHas
kucnota (MK, 3
Kr. on)

YKcycHown
KNCNOThI
aHrmaopva

deHon
(3 kn. on)

dopmanbgerng,
(cbopmanuH, 2 kn.
on)

dopmamug,
(3 kn. on)

Toprosbin

TexHunyeckas
ymctas

50%-Has
BOAHas

10%-Has
BoAHas

TexHunyeckun
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o 90%
BOZHbIN

40%-HbIN
BOZHbIN

TexHunyecknin

60
20
40
60
80

20

40
60
20
40
60
20
40

20

40

20

40

60

20

40

60

20

40
60
20
40

60

oC

ocC

oC

O O O o

oC

O o o o o T

oC

ocC

o o o O

O O o o o O

oC

O O O o O O

@)

oC

O O o O O O

oC

oC
ocC

oC

oC

O o o o O




docdopa xnopug
(2 kn. on)

docopHas
KucnoTa

docoponeH-
Tokeug (2 k. on)

doTorpacmyecka
1 IMynbCcUsi

doTorpadmyecku
N 3aKkpenunTenb

doTorpadmyeckm
" nposiBuTENb

®pykTOBbIE
HanuTKun

draneBas
Kucnota

dTopuctoBogo-

TexHuyeckun

no 30% BoaHas

0o 50%

85%-Has
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Jltobas
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poaHas
(nnaBuko- Bast)
Kucnota

dypdypunosbin
cnupt

Xnopanbrugpat

Xnop6eHaon
(J1BXK, 3 kn. on)

XnopmeTaH
(meTnnxnopwua)

XnopHas Boga

XJ'IOpHaH KMUcnoTa

Xnopodopm
Xnopcyrnbgo-

HOBasA K1cnoTa

XnopykcycHas
MOHOKMCnoTa

BOOHas

50%-Has
BoJHas

0o 40% BogHas

TexHunyecknin

To xe

HacblweHHas

10%-Has
BoAHas

20%-Has
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XnopykcycHas
Kucnota

XnopaTaHon
(aTnnen-
XNOPruapvH)

XnodeH
(xnopugundeHnn)

XpomoBas
KMcrnoTta B cMecu
C CepHomn
KMCNOTOM "
BOJOMN

XpomoBas
Kucnota

Llapckas Boaka

LinknorekcaH
(J1BX, 4 kn. on)

LinknorekcaHon
(4 kn. on)

LinknorekcaHoH
(3 kn. on)

LinHka conu

TexHunyeckas

TexHunyecknin

50 u.

15 4.
35 .

Lo 50% BogHas

Jltobasa BogHas
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To xe
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LinHka xnopug,

LlaBeneBas
KucnoTa

OTtunauerar
(J1IBXK, 4 xn. on)

OTUNEHrNnKonb
(MK)

ATneHanammH

OTUNoBbLIN CnvpT
(sTaHon J1IBXK, 4
Kn. on)

OTnnoBbIN cNUpT
(6pogunsHoe
cycro)

OTnnosbIn cnupT
¢ 2% Tonyona

OTUNoBbLIN CnvpT
C YKCYCHOWN
KucnoTtomn
(6poaounbHas
CMecCb)

HacbIWweHHbIN
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To xe

TexHunyeckunn
96%-HbIl

Pabounn

96%-HbIl

Pabouunin
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40

60

20

40

60

20

40

60

20

40

60

80
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40
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40
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40
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OTnnoBbIn ahunp | TeXHUYECKniA 20 H H C - | OC| H | OC | OC H -
akpunoBomn
KUCNOTbI
Otun xnopuctoin |" 20 H - OoC | |OC| H |OC| H H H | OC
(4 kn. on)
AbnoyHas 1%-Hasa BogHasi | 20 C C C C C C C C C C
KucnoTa
40 - - C C - C C C C C
60 - - C C - C C C C C
AHTapHas JToGaga 20 C C C cC | OC| C Cc C C C
KucnoTa
40 C C C C - C C C C C
60 C C C C - C C C C C
MpunoxeHune 2
TENNOU3ONAUUNOHHbLIE MATEPWUAIbI, MTPUMEHAEMbIE HA TPYBEOMNPOBOOAX
Tennousonsa- | FOCT nin TY CpenHss TennonpoBogHOCTb pynna | Xapak| Pasamepbl no | O6nactb
LYMOHHbBIN NNOTHOCTb (koacbpULneHT Bo3ro- | -Tep | FOCT unu | npumeHeHus
MaTtepuan (obbemHas | TennonpoBogHoctu), B1/(mM-°C), |paemoc|nopuc| TY, Mm
mMacca), [kkan/(m-y4-°C)] -TH -
3 TOCTU
Kr/m
mMarepu PacuyeTHbIi B
-ana KOHCTPYKLMK
no
FOCT
min TY
npu 25
°C, He
bonee
maTte- |pacyeT npv NoNoXu- | npu
pvanal- Hasi B TenbHbIX oTpuua
No | KOHCT- TemnepaTypax -
FOCT | pykum TerbHbI
nnm n X
TY Temne-
patypa
X
1. MaTtbl 13 FOCT 10499-78 | 35 55 0,047 0,04 + 0,052 | TpyaHo |oTKpbI|PynoHbI: Tpy6onpoBsog
CTEKNSAHHOro (0,04)  0.0003¢ (0,045) |- cropa-| - Taa |anuHa 1000- |bI gnameTpom
LITanensLHoro °F emble 13000; 50 MM W
BOJIOKHa Ha wupuHa 500, 6onee.
Apwmartypa
CUMHTETUYECKO (0,034 + 800, 1000,
M 0,00026 7, 1500;
CBA3YOLLEM, TonuwmHa 30-
MT-35 80c
WHTEPBANom




2. MaTsl
MUHepanoBsaT-
Hble Ha
CUHTETUYECKO
M

CBSI3YIOLLEM,
50

3. MaTtbl n
BaTa 13
CynepTOoH-
Koro
CTEKNOBO-
JoKHa 6e3
CBSA3YIOLLIETO
CTB

4. MaTbl 6e3
CBSI3YIOLLIETO
n3
yNbTPaTOHKOT
o unu
CYNepTOHKOTro
CTEKMSAHHOro
BOJIOKHA

5. Matepuan
Tenno3Bykons
O- NAUMOHHbIN
mapkn ATM-1

6. MNeHononu-
ypeTaH
3MNacTUYHbIN
TpyAHoCropa-
eMbIi Mapku
nny-oT

MOCT 9573-72

TY 21-PCOCP-
224-75

TY 18-16-84-76

TY 18-16-85-76

TY 6-05-1734-76

50

25

no 10

0o 10
oes
oknen
- KK

30-40

75

75

no 40

no 40
oes3
OKnen-
Kn

40-50

0,047
(0,04)

0,044
(0,038)

0,04 +
0,00026 £,
(0,034 +
0,00022¢,,,)

OpPUEHTU-

POBOYHO
(0,034 +

0,00026

fop)
0,04 +
0,0003 £y,

OPVEHTK-
POBOYHO
0,04 +

0,0003 £y,
(0,034 +
0,00026 £, )

OpUEHTUPO-
BoYyHO 0,04 +

0,000 £,

(0,034 +
0,00026£,,)

0,05
(0,043)

0,047
(0,04)

0,047
(0,04)

0,047
(0,04)

0,047
(0,04)

0,047
(0,04)

Hecro-
paembl
e

TO Xe

Hecro-
paembl
n

TpyAHo
- cropa-
eMbIn

TO Xe

OTKpbI
- Tas

TO Xe

10 Mm

PynoHsb!:
anunHa 2000,
3000, 4000;
wmrpuHa 500,
1000;
TOnwmHa ot
40 po 100 c
WHTEepBanom
10 Mm

Pa3mepbl
MaToB MO
cornacoBaHu
0 C
3aKa34MKoM

Onuna 1100,
wmnpurHa 600,
TonwmHa 20-
60 c
WMHTEpBanom
10 Mm

Onunna 6000,
wupuHa 570
n 1000,
TonwmHa 20-
40c
WMHTEpBanom
5 MM

Jlnctel n
NInThbI:
anunHa 2000,
wmnpuHa 850
1 1000,
TOMLUMHA OT
5 po 300

To xe

Tpybonposog
bl BCEX
AnamMeTpoB.
Apwmartypa.
Bata
npuMeHseTcs
B HabmBKy
noA KOXyx

TpybonpoBog,
bl BCEX
ONaMeTpoB.
ApmaTtypa

Tpybonposog
bl BCEX
ONaMeTpoB.
Apmartypa ¢
OKIenkomn
CTEKINOTKaHb
10, B
HEKOTOPbIX
cnyyasx
MOXeT
NPUMEHSITLCS
6e3
NMOKPOBHOIoO
cnos

Tpybonposog,
bl BCEX
ONaMeTpoB,
apmartypa ¢
oTpuuaTens-
HbIMU
Temnepa-
Typamu
TpaHcnopTu-
pyembix
BellecTB. Ha
noxapo-
B3pbIBOOMNAc-
HbIX
npou3BoaCTB
ax




He

npuMeHseTcs
7. MNnuThl FOCT 9573-72 50 75 0,047 0,04 + Hecro- " |OnuHa 1000, | Tpybonposoa
MuHeparno- (0,04) ' 0,00026 ¢ paembl wvpuHa 500, bl AnameTpom
BaTHble Ha °F e 700; 100 v Gonee.
CUHTETNYECKO (0,034+ TonwwmHa 40- |ApmaTtypa
M CBSI3YIOLLEM 0,00022£,) 100 ¢
MSrkue, MapKku WHTEpBarom
50 10 mm
8. Xonct na TY 6-11-215-76 | 40 80 0,041 OpUEHTU- 0,047 | Hecro- " |PynoHbl TpybonpoBsog
LwtanensHoro (0,035) POBOYHO (0,04) | paemsbl LLIMPUHON bl BCEX
0a3anbToOBOro 0,04 + n 5000 n 1000, gnameTtpoB
BOJIOKHA 0,00026 ¢ TOMLMHa He
mapkn XLBEB P HOpMUpyeTC

b
(0,034 +
0,00022 f.cp )

9. Xoncrt us PCT YCCP 15-35| 30-70 | 0,035- | opueHtupo- | 0,047 | Toxe |TOoxe |OnuHa 1100, TpyGonposos
CYNepTOHKOro 5013-76 0,043 BOYHO (0,04) LmpuHa bl BCEX
LiTanenbHoro 0,04 + 1050, OnameTpos.
BOIMOKHa 13 (0,03- ' 0,00029 ¢ TonwwuHa ao |Apmatypa
rOpHbIX Nopoa 0,037) °F 200

Mpumevanusi: 1. £y, - CpeHsisi TemnepaTypa TEnmou3oNsALUMOHHOTO criosi. [nsi TpyGOonpoBOAOB, PACMONOKEHHbIX B

¢ +40

MNOMELUEHNM 1 Ha OTKDLITOM BO3ZYXe B NETHee Bpema f., = , Ha OTKDLITOM BO3ZyXe B 3UMHEe Bpems I, = %
3adecb ¢ - Temnepatypa mnsonupyemoro Tpybonposoaa, °C. 2 PacyeTHble 3HaYeHus TennonpoBoAHOCTU (KoadhduumeHTa
TENMONPOBOAHOCTM)  TEMMOM3ONALUUOHHBIX  KOHCTPYKUMIA  TpybOMpoBOAOB C  MOMOXUTENbHBIMW  TeMnepaTypamu
TPaHCMOPTUPYEMbIX BELLECTB AaHbl C YYETOM BIUSIHUSI LUOBHOCTM U KpenexHbix AeTtanen. 3. PacyeTHble 3HayeHus
TEeNnnonpoBoaHOCTM  (KoadpdhmumMeHTa TEennonpoBOAHOCTU)  TENMOU3OMNSAUMOHHBIX KOHCTPYKUMIM  TpybONpoBOAOB C
oTpuuaTenbHbIMU  TeMnepatypamu  TPaHCMOPTUPYEMbIX BELWeCTB [AdaHbl C  y4eTOM BMaXHOCTU martepuana,
HakannMBalLencss B TensoM3onsaLMOHHOM Crioe B npouecce akcnnyataumu. 4. Tennous3onsiuMoHHble MaTtepuansbl
OTHEeCeHbl K rpynnam BO3ropaemMocTtu, B cootBetcTBum ¢ npun. 1 CHul "lMpoTnBonoxapHble HOPMbI NPOEKTUPOBAHNSA
NPOMbILLNEHHbIX 34aHUA U COOPYXEHUR".

MpunoxeHune 3

MATEPWANbI A1 MOKPOBHOIO CNOSA TENNOBOW U3onaumMn TPYE0ONPOBOAOB

Matepuansl FOCT wnu | Mpume- | Macca | Bopo- MNpynna PacuyeTHbIn O6nactb
3aLUMTHO- TY Hsemas | 1 M, Kr | MOrno- | BO3ropa- | CPOK CIyXObl | MpUMEHEHUS
MOKPOBHOrO Criost TONWVMH ieHue, | emMocTu B
a, Mm %, He HearpeccusH
bonee bIX cpegax,
rog
BHE B
nome- | nome-
LLIEHN | LLEeHus
n X
1. Jlnctbl na roCT 0,3-0,8 | 0,85- - Hecro- 12 14 | TpybonpoBogabl




antoMnHnNA n
antoOMUHNEBDbIX
cnnaBsoB

2. O6ono4ykm
(3aroToBkK) 13
antoMUHNS 1
antoMUHUEBbIX
CnnaBoB Ans
MOKPbITUS
TennoBou
nsonauun
TpybonpoBoaoB

3. JleHTbl 3
antoMUHUA K
arntoMUHMEBBIX
cnnaBoB

4.

CTeknoTekcTonuT

NMOKPOBHbIN
nmctoeon CTIJ1

5

CreknoTekctonut

Ans Tenno-
N30NSALMOHHBIX
KOHCTPYKLMIA

6. ®onbra
antoMuH1eBas
aybnvpoBaHHas
ans Tenno-
N30MALMOHHBIX
KOHCTPYKLMNI:

®0,157-K,
®0,15m-K

®0,151-CT,

21631-76

TY 36-
2065-77

rocT
13726-78

TY 36-
1583-72

TY 6-11-
270-73

TY 36-
1M77-77

0,3

0,25-0,7

0,3-0,5

0,3-0,5

0,8-1

0,5-0,9

2,2

0,85

0,7-2,0

0,3-0,6

0,4-0,7

0,9-1,1

0,8-1,0

5-7

5-7

paemble

To xe

TpygHo-
cropaembl
"

To xe

Tpyato-
cropaemMa
4

TpyaHo-

10

10

12

12

BCEX
ANaMeTpOB.
Apmartypa

Tpy6onposoapl
BCEX
OnamMeTpoB

To xe

Tpybonposoap!
anamMeTpoM
6onee 150 mm.
B uexax
noXxapoonacHbl
X

"
B3pbIBOOMAaCHbI
X

npon3BoacCTB
kaTeropun A, b,
B He
NpUMeHSsoTCA

Tpybonposoapl
BCEX
AMaMeTpOB.

B uexax
noxapoonacHsbl
XU
B3PbIBOOMACHbI
X MPOU3BOACTB
kateropun A, b,
B He
npumeHsieTcst

donbra,




®0,15-Ct

®0,15-C,
®0,15m-C

®0,15T1-Cx,
®0,15m-Cx

®0,157-M1,
®0,15m-1

7. ®onbronson

8. O6onouku
rocppmpoBaHHble
ans
TENnon3onsILNOHH
bIX KOHCTPYKLMI
0TBOAOB
TpybGonpoBoaoB
(nsrotaBnueatoTcA
13 antoMnH1eBoOM
bonbrn MArkom
FOCT 618-73,
conbrm
aybnvposaHHON
TY 36-1177-77,
10429-75)

rocT
20429-75

0,4-0,6

0,9-1,2

1,6-1,4

2-2,5

0,2-0,6

0,8-0,9

0,7-0,9

1,3-1,5

0,7-0,8

0,6-0,8

5-7
5-7

5-7

4r/M2
3224y

5-7

cropaema
A

To xe

TpyaHo-
cropaemsl
7

M3roTos-
TNEeHHble
TONbKO
13 ornbrn
Hecro-
paemble,
ocTanbHbI
e -
TpyAHO-
cropaembl
e

AybnmpoBaHHa
1 KAPTOHOM,
npumMeHsieTcs
TONbKO BHYTPM
nomeLleHnmn

To xe

Tpy6onpoBoabl
BCeX
AVaMeTpoB.

B uexax
noxapoonacHsl
X"
B3pbIBOOMAaCHbI
X NPOV3BOACTB
kaTeropun A, b,
B He
npuMeHsieTcst

Ob6nactb
NPUMeEHEHUs
rocppmpoBaHHbI
X OTBOJOB
COOTBETCTBYET
obnactu
NPUMeEHEHUs
martepuvarnos, 13
KOTOpPbIX OHM
N3roTaBnmBaioT
cs

anIMe‘-IaHVIﬂZ 1. |-|pl/1 COOTBETCTBYHOLLEM obocHoBaHWUK AonyckaeTca npuMmeHeHne matepuanoB, He NpuBeOEHHbIX B

HacTosiLwen Tabnuue.

2. donbromnson OTHECEH K rpynne TpyAaHOCropaemMmbiX MaTtepuanoB B KOHCTPYKUMM C HecCropaemMblM OCHOBHbIM

TENNOU3oNALMOHHBIM CIoeMm.

3. MaTepuanbl OTHECEHbI K Fpynne BO3ropaemMocTu B cooTBeTcTBuM ¢ npun.1 rmasa CHwuIT "TpoTrBonoxapHbie HOpMbI

NPOEKTUPOBAHUS 34aHUA N COOPYXEHNR".

TekcT AOKYMeHTa CBepeH no:
odmumansHoe nsgaHue
M.: Ctponunsgat, 1984




