NOCOBUE

Mocobue k CH 550-82

NO NPOEKTUPOBAHUIO TEXHOJTIOTMYECKUX
TPYBONPOBOAOOB U3 NMIACTMACCOBbIX TPYB

(k CH 550-82)

PA3SPABOTAHO HIMO "Mnactuk" MuHxumnpoma (kaHamaaTel TexH. Hayk C.B.Exnakos, HO.C.[aBblaoB, MHXeHepbl
[".N.lWanupo, E.C.lMNonebsHoBa), BHUWTennonpoekt MunmoHTaxcneuctposs CCCP (pa3a.7), BHUMTBXIT Munxumnpoma
(pa3g.8) B gononHeHue k "MIHCTpyKUMM NO NPOEKTUPOBaHMIO TEXHONOrMYecknx TpybonpoBoAoB M3 MracTMaccoBbIxX Tpyo"
(CH 550-82) Ha ocHoBe 0606LeHNsA 0TeHECTBEHHOrO 1 3apybexHOro onbITa.

YTBEP>XOEHO npukasom HIMO “IMnactuk” ot 12 nrona 1983 r. N 321.

1. OBLWWHME NONOXEHUA

1.1. Hactoswee [Mocobue paspaboTaHo B AonofnHeHne K "MHCTPyKUMM MO NPOEKTMPOBAHMIO TEXHOMOTMYECKNX
TpybonpoBOAOB M3 NacTMaccoBbiX TPY6" M pacnpocTpaHseTcs Ha NPOEKTMPOBaHWE TEXHOMOrMYecknx TpybonpoBoaoB
U3 NnacTMaccoBbIX TPYO HapyXHblM AvameTpoMm Ao 1200 Mm M3 nonuaTuneHa Huskoro aasnexus (MHMO), nonuatunena
Bbicokoro gasnexus (MBA), nonunponunena (M) n HennactudpuumposaHHoro nonvusuHunxnopuaa (MNBX).

1.2. Cnocob npoknagku TexHonorm4eckmx Tpybonposoaos npmeeaeH B Tabn. 1.
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Tabnuua 1
Cnocob6 npoknagku TpybonpoBoaoB
Mpynna| TpaHcnopTupyemoe Kateropus Bre B nomeLueHusax c nponssoacTBamu,
BELLECTBO Tpybonposoaa 30aHWN OTHOCSALLMMMCSH MO NOXapHOW ONacHOCTH
K KaTeropuu
HaseMHo | noas3emMHo | A b B I O E
n
Hag3eMHO
A BpeaHbie, kK KOTOpbIM Il
maTtepwan Tpy6
XMMUYECKM CTOEK:
Krnacca ornacHocTtu 2 ? ? - - - ? ? -
Krnacca onacHocTtu 2 + + ? ? ? + + ?
(consiHas u cepHas
KMCNOTbIl, eakve
Lenoyn)
Knacca ornacHocTtu 3 + + ? ? ? + + ?
[5) JlerkoBocnnameHswLne 11 ? ? - - - ? ? -
xungkoctu (NBX)
optoume rasbl (IT), ? + - - - ? ? -
roptoune Bellectsa ('B),
roptoune xuakoctn (IMK),
K KOTOPbIM MaTepwvan
TPYy6 XMmmyeckn ctoek
B TpyagHoroptoumne (TI) n
Heroptoume (HIN):
K KOTOpbIM Matepuan 1\ + + ? ? +, + + ?
TPyG XUMMYeECKN -
OTHOCUTENBLHO CTOEK




Mocobue k CH 550-82

K KOTOpbIM MaTepuan Y, + + ? ? + + + ?
TPyO XMMMYECKn CTOeK -

MpumeyaHue. 3Hak "+" 03HaYaeT, YTo NpUMeHeHne Tpyo JonyckaeTcs, 3Hak "-" - HeAOMYyCTUMOCTb NPUMeHeHUs Tpyo,
3HaK "?" - JOMYCTMMOCTb NPUMEHEeHUs TpyG peluaeT NpPOEeKTHas opraHusauus No COrnacoBaHWI0 C COOTBETCTBYHOLLMMM
opraHamu FocyaapcTBeHHOro Haasopa.

[HonyckaeTca npoknagbiBaTb TpyGonpoBoabl W3 MONMBUHUMXIIOPMAOHBLIX Tpye auametpom fo 110 MM u
NOMMITUINEHOBLIX TPYD, MMEKLMX U3ONSUMI0 M3 Hecropaemblx MaTepuanoB, Ans TpaHcrnopTtupoBanus TI n HIL, B
NOMELLEHNSAX C NPOM3BOACTBAMM, OTHOCALLMMMUCS MO NOXapPHON ONacHOCTU K KaTeropusim B, 3a ncknioYeHneM cknaackux
NOMELLEHWNIA N TPAH3UTHOW NPOKMaaKkM TPy6onpoBOAOB.

BpepaHble BellecTBa knacca onacHoCcTv 4 criegyeT OTHOCUTBL: MoXapoonacHble - K rpynne b n Heroptouwe - k rpynne B.
1.3. TpybonpoBogp! N3 NacTMaccoBbIx TPyO He fonycKaeTcs NPUMEHSATb AN TPAHCNOPTUPOBaHWS BpeOHbIX BELLECTB
1 knacca onacHocCTu, B3pblBOONacHbIX BellecTB (BB) n cxvxkeHHbIX yrnesogopoaHbix rasos (CYIN), a Takke BellecTs, K

KOTOpPbIM MaTepuan Tpy6 XMMUYECKN HECTOEK.

1.4. TlpMMeHeHWe NnacTMaccoBbIX TPYOOMNPOBOAOB B 3aBWCMMOCTM OT MmaTtepuana TpyG v TemnepaTyp HapyXHOro
BO3ayxa (HanGornee XonogHow NATUAHEBKM) U TPAHCMOPTMPYEMOrO BelllecTBa NpuBeaeHo B Tabn.2.

Tabnuua 2
Honyctumasn Temneparypa, °C
Matepuan Tpy6 TPaHCnopTpyeMoro BeLlecTsa
MakcumanbeHas Ans kaTeropum | MUHMMarnbHas Hapy»XHOro Bo3agyxa
Tpybonposoaos (Hanbonee xonoaHow
NATUAHEBKN)
Hwil \Y, \Y,
MHA v NBA 40 40 60 -30 -40
nr 60 60 100 0 -10
MBX 60 40 60 0 -10

2. BbIBOP MATEPUANA U TUTNA TPYB

2.1. Martepuan Tpy6 u coeguHWUTENbHBIX AeTanen nns nnacTMaccoBbiX TPyOONPOBOAOB U YNIOTHUTENbHbIX
3NeMEeHTOB K HUM peKOMeHAYyeTCs NPUHMMaTb Ha OCHOBaHWW AaHHbLIX MO XMMWYECKOW CTOMKOCTU, NpUBEOEHHbIX B
npuvn.l.

Mpu aToM cneagyeT yyuTbiBaTb, YTO: MOMMITUNEH CTOEK K BOOHBIM pacTBOpaMm KWCMOT, LWEenoyer u conev u K
3HAYUTENIBHOMY YMCIy OpPraHMYecKUX MOKLLUX CPEACTB, HE CTOEK K KOHLEHTPUPOBAHHBLIM KUCIOTaM-OKUCIMTENSM;
NonMMNpPONUIEeH WMMeET TaKyl Xe XUMUYECKYH CTOMKOCTb, Kak MOMUITUIIEH, HO NPUMEHWM npu Gonee BbICOKUX
Temnepartypax; [BX crtoek k 6OMbWWHCTBY KWACMOT, LENoYen, pacTBOPOB COMeW, a Tawkke K OpraHnYyeckum
pacTBOPUTENSIM B CMECK C BOLOWN, HE CTOEK K apoOMaTUYECKUM U XJTIOPUPOBAHHBIM yrieBogopoaam; roponnact ctoek
NPakTUYeCKN KO BCEM BELLECTBaM; HaTypalbHbI KaydyK HE CTOEK K Macnam; CUHTETUYEeCKU OyTaameH-HUTPUNbHbI
Kay4yyK MMeeT XOPOLUYK CTOMKOCTb K Macram u 6eH3nHy, He CTOEK K OKUCNSALWUM BeLLeCTBaM; OyTUNKayyyK U STUIMEH-
NPOMUIEHOBLIN Kay4yyK UMEKT XOpOLUY aTMOCHEPOCTOMKOCTb, OCOBEHHO NPUrodHbl AN arpeccuMBHbLIX BELLECTB, He
CTOMKM K MacraM W XXupam; Hamputbl MO XUMUYECKOM CTOMKOCTM mpubnukatotcs k NMBX n MX CTOMKOCTb HaxoauTcs B
WHTEpBane CTOMKOCTU ByTagMeH-HUTPUNBHOIO kaydyka M ByTunkaydyka; CUHTETUYECKUMIn bTopcodepalluii kayyqyk no
XUMUYECKOW CTOMKOCTU NPEBOCXOAUT OCTallbHbIE PE3UHDI.

2.2. ®u3nKo-mexaHU4Yeckme CBOWCTBA TEpPMOMNIacToB, WUCMNONb3yeMblX Afs WM3rOTOBMEHWUSI HamnopHbiX Tpyb u
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coeauHUTENbHbIX AeTarnei, npueeaeHbl B Tabn.3.

Mocobue k CH 550-82

[NokasaTenn MeTopg onpegeneHus TepmonnacTbl
nBXx nsa nHAO mn

3 FOCT 15139-69 1,38- 0,920- 0,949- 0,90-
nﬂOTHOCTb, rlcm 1]4 0’923 0'953 0]91
MokasaTtenu TekydecTu FOCT 11645-73 - 0,3 0,3-0,6 0,2-0,4
pacnnaea, r/10 MuH
Mpenen TekyyecTn npu [OCT 11262-76 >50,0 >9,5 >20,0 >26,0
pacTsxeHun, MlMa
OTHOCUTENBbHOE YANNHEHNE [OCT 11262-80 >25 >210 >200 >200
npu paspbise, %
Mogaynb ynpyroctu npu FOCT 9550-81 2500-3000 | 110-160 680-750 670-1190
n3rnbe, MMa
KoachdpumumeHT NyaccoHa - 0,35-0,38 0,44-0,46 0,42-0,44 0,4-0,42
TBepgocTb no bpuHHento, FOCT 4670-77 100-160 14-25 45-54 60-85
H/mm 2
TemnepaTypa nnaenexus, °C | MonsapnsaunoHHbIN - 105-108 120-125 160-170

MUKpPOCKON

TemnepaTypa pasmsirdeHusi FOCT 15065-69 80 65 30 100
no Buka, °C
CpegHuin koaduuneHT FOCT 15173-70 -3 -4 —& -4
TIMHENHOro TennoBOro 8-10 2,210 2,2:10 1,5-10
pacwwupeHus, 1/°C
TennonpoBOAHOCTb - 0,17 0,35 0,42 0,23
(koacbpuumeHT (0,15) 0,3) (0,36) (0,2)
TennonpoBogHocTtu), Bt/m-°C
(kkan/m-y-°C)
YaenbHasi TENNOEMKOCTb, - 2,1 2,5 2,5 2,1
kOxx/kr-°C (kkan/kr-°C) (0,5) (0.6) (0.6) (0.5
OnanekTpuyeckas FOCT 6433.3-71 3,1-3,4 2,2-2,3 2,2-2,4 2,2
npoHuyaemocTb npu 10 g My
OnekTpuyeckasi NPOYHOCTb FOCT 6433.3-71 26-60 45-60 40-60 28-40
(TonwmHa obpasua 1 Mmm),
KB/MMm
YpaensHoe NoBepxXHOCTHOE FOCT 6433.2-71 1 13 1 13
conpoTtueneHne, Om-m 6,6-10 510 1,2-10 4-10
YoenbHoe o6beMHoe FOCT 6433.2-71 is 14 id 14
aneKTpUYeckoe 4,5-10 7,8:10 8,2:10 1-10
conpoTtueneHne, OM-m

Tabnuua 3

2.3. OCHOBHbIM BUAOM Harpy3ku Afsi NNacTMaccoBblx Tpyb siBNseTcs BHYTPeHHee rugpocraTuyeckoe Aaenexuve. MNpu
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Mocobue k CH 550-82

3TOM TONLWMHY CTeHKM Tpy6 crieflyeT onpefensTts No dopmyne

pd

P &
R+ p

roe o - HapyxHbIil guameTp Tpybsl;

I - paboyee faeneHue B TpyGonposoae, MMa;

R - pacueTHoe conpoTueneHne matepuana Tpy6, MMa.

2.4. PacyeTHOe conpoTuBIEHME MaTepuana Tpyd HaanexuT onpenensite no opmyne
R=RUE KK, @

rne B* - HOPMaTUBHOE ANUTENbBHOE COMPOTUBIIEHVE pa3pyLUeHuio maTepuana Tpy6, MMa;

r’ - KoadhdULMEHT ycnoBuii paboTel Tpybonposoaa;
A’, - KO3 PULMEHT NPOHHOCTUN COeANHEHUS TPYD;

Ki - KO3(hPULIMEHT XMMMNYECKOW CTOMKOCTM MaTepuana Tpyb.

2.5. HopmaTtuBHOoe AnutenbHoe COMPOTMBIIEHWE paspyleHnto maTepwana Tpyo w3 MHAO, MBAO, MM u MNBX B
3aBMCMMOCTM OT TemrnepaTtypbl U cpoka cnyxbbl Tpybonposoaa cneayeT npvHUMaTh No rpaduvkam, npuBedeHHbIM Ha
puc.l.

&
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Mocobue k CH 550-82
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Puc.1. 3aBMCUMMOCTb HOPMaTUBHOIO ANUTENBHOIO CONMPOTUBIIEHUS Pa3pyLLEHUIO th maTepwuana Tpy6 oT TemnepaTyphbl U
cpoka cnyx6bl Tpybonposoaa anst Tpyo:

a-un3lHO; 6 -us NBA, 8 - 3 Il; 2 - n3 NBX

Onsa tpy6 ua MHO v MM Heo6xoanmo yunTbiBaTb, YTO C MOBLILEHNEM TeMNepaTypbl CPOK CryxObl Tpybonposoaa
cokpaliaeTcs.

2.6. HanopHble Tpybbl ©3 TEpMONIacToB U COeANHUTENbHbIE AeTany K HUM NOAPasAensioTcs Ha TUMbl B 3aBUCUMOCTU
OT BENUYUHbI HOMUHanbHOro AdaerieHusi (Tabn.4). 3a HoMWHanbHOe OaBrneHve TpyO M3 TepMonnacToB MPUHUMAaeTCH
MakcumMarnbHoe paboyee AaBneHVe Npu TPaHCMOPTUPOBAHUM MO HUM BoAbl ¢ TemnepaTypoi 20 °C 1 pacyeTHOM Cpoke
cnyx6bl 50 net ana Tpy6 u3 MNBX, MHA, NBA v 10 net - ans Tpy6 na M.

Tabnuua 4
BennuuHa
Twn Tpy6 HOMWHanNbLHOro AaBneHus Tpyo,
MMa
O6neryeHHbIn (0) 0,1
TNerkun (J1) 0,25
CpeaHenerkumn 0,4
(cn
CpeaHun (C) 0,6
Tsokenbin (T) 1
OcoboTtskensin (OT) 1,6
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Mocobue k CH 550-82

2.7. Onsa tpy6 w3 MHA, NBA, MM n NMBX npy TpaHCNOPTUPOBaHWM MO HUM BOAbI C Pa3fMYHON TemnepaTypor U npu
pasHoM cpoke cnyx6bl TpybonpoBoaa paboyee aaBneHne P" B MocriefHem criefyeT npuHumMaTh no puc.2-5.
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Puc.2. 3aBUcMMoCTb paboyero aaBneHus P" OT TemnepaTypbl U cpoka cryx6bl TpyGonposoga anst Tpy6 ns MHL:

a-mnoB T () CN(---)n6-1unos C (-) n 11 (-.-.-)
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Mocobue k CH 550-82

Pwuc.3. 3aBucumocTb paboyero gasneHuns .P” OT TemnepaTypbl 1 cpoka cnyx6bl Tpybonposoaa anda Tpy6 ma MNBAO:

a-mnoB T () CN(---)n6-11noB C (-) n 11 (-.-.-)

Puc.4. 3aBucumocTb paboyero gaeneHus .Pﬂ OT TeMmnepaTypbl U cpoka cryx6bl Tpybonpoeoaa ans Tpy6 us M Tunos
T CE=)ul (o)
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Mocobue k CH 550-82

Puc.5. 3aBucmmocTb paboyero gaBneHus FP- OT TeMnepaTyphbl U cpoka cnyx6bl Tpybonposoaa ans Tpyo m3 NBX

TUNnoB

OT()T(--)C(-)nCh()

Mpu TpaHcnopTMpoBaHMM BOAbI (MM OpYrux BeLecTB) ¢ Temnepatypor Hwke 20 °C paboyee gaBneHve crnepyet
npvHMMaTb Takoe Xe, kak npu temnepartype 20 °C.

2.8. Ona Tpy6onposogor I, 1l n IV kateropuii BENUYUHBI R., F”, onpepgeneHHble Mo rpadukam Ha puc.1-5,

HeobX0AMMO CHWXaTb NYTEM YMHOXEHUS Ha KO3(MULMEHT YCroBuin paboThl j.', (Tabn.5), yunTbiBaOLWMIA ONACHOCTb

TpaHCMopTUPYEMOTo No TPYGONpoBoAy BelecTsa.

Tabnuua 5
55;2;?1%‘2 Mpynna gaeT“;';Z" KoadpdmumeHT ycrosuin paboTsl K, ans Tpy6 u3
BoAaa °C
NHAO vnn NBL, MBX nn
Tunbl Tpy6

n cn C T cn C T oT n C T

vl Aunb 20 0,4 0,4 04 | 06 | 0,6 06 | 06 | 0,6 0,4 0,4 0,6
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Mocobue k CH 550-82

30 0,4 0,4 0,4 0,6 | 0,6 0,6 06 | 06 0,4 0,4 0,6
40 - - 0,4 0,5 - 04 | 04| 04 0,3 0,3 0,45
50 - - - - - - 04 | 04 - 0,25 0,4
60 - - - - - - - 0,4 - 0,2 0,3
\ B 20 0,4 0,4 0,4 06 | 04 04 | 04| 06 0,3 0,3 0,35
30 04 04 0,4 06 | 04 04 | 04 | 06 0,3 0,3 0,35
40 - - 0,4 0,5 - - 02 | 04 0,2 0,2 0,25
50 - - - - - - - - - 0,2 0,2
60 - - - - - - - - - 0,15 | 0,15

2.9. ns Tpy6onpoBoaoB crieqyeT NPUMEHSATb COEAMHEHUS U COEAMHUTENbHbIE AeTanu, paBHOMPOYHLIE OCHOBHOMY
MaTepuany Tpyo.

[Mpn ncnonb3oBaHUM COEOMHEHWMA WU COEAUHUTENbHLIX AEeTanen, He PaBHOMPOYHbIX OCHOBHOMY MaTtepuany pr6,
[
BENTNYNHbI E n PM, onpefeneHHble no rpadgukam Ha puc.l1-5, cnegyetr CHMXatb nNyTeM YMHOXEeHUA Ha

KO3a(pULMEHT NPOYHOCTN COeQUHEHUI K, NPUHMMaeMBIN no Tabn.6.

Tabnuua 6
Cnocob coegnHeHus KoadhdmumeHT npovHocTH
coeVHeHWi .K'= ans Tpy6 m3
nHAa, NBg nn nBx
KoHTakTHasi cBapka BCTbIK:
Onsi coeanHeHus Tpyb 1 coeaMHUTENbHbIX AeTanei 0,9-1,0 0,9-1,0 -
ONS N3roToBMEeHNs1 TPOMHMKOB PABHOMPOXOAHbIX MPSAMbIX Y CErMEHTHbIX 0,6-0,7 0,6-0,7 -
0TBOAOB
05151 M3roTOBMEHNS TPOMHUKOB PaBHOMPOXOOHbIX KOCbIX U pa3HOMPOXOAHbIX 0,3-0,4 0,3-0,4 -
npsiMbIX
KOHTaKTVHaFI cBapka BpacTpyb Ans coeguHeHns Tpy6 1 coeauHUTENbHBLIX 0,95-1,0 0,95-1,0 -
aetanen
Ckneiika BpacTpyb ansa coeamHeHns Tpyb n coeamHuTenbHbIX AeTanen - - 0,9-1,0
OKCTpy3noHHasi ceapka (npu V-o6pasHon pasgernke KpOMOK):
coeanHeHus Tpyo 0,6 0,55 -
ONS N3roToBrieHNst TPOMHMKOB U CEMMEHTHbIX OTBOAOB 0,3-0,4 0,3-0,4 -
"asoBas npyTkoBas ceapka (npu V-obpasHown pasgenke KPOMOK):
Ons coeanHenust Tpyo 0,35 0,35 0,4
055 M3roTOBMEHUSI TPOMHUKOB M CEMMEHTHbBIX OTBOLOB 0,15-0,2 0,15-0,2 | 0,2-0,25
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Ha cBo6oaHbIx (*)J'IaHLI,aX, yCTaHaBIMBaeMbIX:

npv NpuBapeHHbIX (NpUKNeeHHbIX) K Tpybam BTynkam nog cnaHew,

Ha Tpy6ax ¢ (hOpMOBaHHBLIMU YTOSLLEHHBIMU BypTamm

Ha Tpybax ¢ oTbopToBKOW

0,9-1,0 0,9-1,0
0,8-0,9 0,8-0,9
0,5-0,7 0,5-0,7

Mocobue k CH 550-82

0,9-1,0

0,6-0,7

2.10. Xumuyeckas CTOMKOCTb MaTepuana TpyOo M coeauvHUTENbHbIX AeTanen Xxapaktepusyetcs koddhpuuMeHTOM

XUMWYECKON CTOMKOCTU x,,

BELLECTBY K XMMUYECKON CTOMKOCTU MaTepuana K Boge.

KOTOpbIN Oonpeaensercs Kak OTHOLUEHWE XMMUYECKOW CTOMKOCTU MaTepmana K OaHHOMY

[pn 3TOM NpUHUMaETCs, YTO MaTepuan XMMUYECKN CTOEK, eCIn K', = 0,5-1, XuMn4eckn OTHOCUTESIbHO CTOEK, eCriu

K, =0,1-0,5 n XumMmn4eckmn HecToek, ecnun K: <0,1.

2.11. Tpn onpegeneHnn XMMMYECKOW CTOMKOCTM K BELLeCTBY, TpaHCMOpTUpyemomy no TpybonpoBoay, B MepByO
oyepenb CrefyeT MCMNONb30BaTh AaHHbIE MO MCCNEAOBaHMI0 HarpyXeHHbix obpasuos Tpyo ua MHA, MBA, MM n NBX,

npvBeaeHHble B Tabn.7-10.

Tabnvua 7
BeuectBo KoHueHTpauus, | Temnepartypa, | HanpsikeHue, KoadhdpumumeHT
% °C MMa XMIMWYECKON CTOMKOCTU
Tpy6* n3 MHAO
no no
BPEMEHU | HanpsKeHUo
Kzs Krx
As3oTHas kucnota 53 80 4-2 0,01 0,3
40 5 0,005 0,5
65 80 4-2 0,01 0,3
BeHsuH 100 80 4 0,08 0,68
100 60 2 0,7 0,94
4 0,03 0,63
2 0,55 0,93
BeHson 100 80 4 0,06 0,75
2 >1(2,2) 1
100 60 4,5 0,07 0,73
2,5 >1 (1,4) 1
Boaa 100 80 4-2 1 1
Bopaa co cmaumBaowmmm 2 80 4-2 0,24 0,6
cpeAcTBamm
Bosayx 100 80 4-2 >1 (10) 1
["a3 NpMpoAHbINA, COCTOALLMI B 100 80 4-2 >1 (5) 1
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OCHOBHOM M3 MeTaHa

ekcaHon

[ekaH
Oumetunncynsdut
OnxnopaTtuneH

OuatnncynegaTt

Kucnopog
KoHgeHcaT rasoBbiii (CMecb

apoMaTMHECKMX 1
anvdaTtnyeckux BeLecTs)

Macno TpaHcdopmaTopHoe

MepgHoro anekTponuta pactesop
MeTaHon

MeTunenxnopug

MeTunosbin acmp
aLEeTOYKCYCHOM KUCMOThI

Motowme BelecTBa
HaTp egkun

Hatpus runoxnopva,
cogepxawmn 12% xnopa

HedTb HedpaKkuMOHUpOBaHHas

(cmecb apomaTuyeckmx un
anvdaTnyecKmx BeLLecTB)
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0,1
0,6
0,003
0,2
0,03
1
0,2

>1 (1,5)

Mocobue k CH 550-82

0.9

0,72

0,87

0,42

0,16

0,78

1

[onrose4Hbl 4500 4

0,24

0,3
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0,035
0,08

0,7
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0,78
1
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0,5
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0,7
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OkTtaHon

[MoBapeHHOW conu pacTeop

Monucynedug

CepHas kucnoTa

Cwmecb, cocTosas u3 Boabl
88,5 Bec.4, xnopata Hatpus 10
BeC.Y, rmapookuncu Hatpus 1
Bec.4, aHunuHa 0,25 Bec.y,
MOHoxnop6eH3ona 0,25 Bec.u n
TonyonamHamuHa 0,25 Bec.u.

Cwmecsb 1, 3, 5 TpumeTnnbeH3ona
1 gekavHa

Cmecb XpOMOBOW 1 a30THON
KUCINOT 1 BOAbl

ConsHas kucnoTta

CtoyHas BoAa npeanpusaTui

100

100

100

25

100

40

78

85

90-91

95-97

98

98

98

100

1:1

100

33

100
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2,8

4-2
4,5-3
4-2
4-3
4-1,5

4,5-2,5

4-2

4-2

1
>1 (10)
0,2
>1(1,4)
0,005
1
>1 (10)
>1 (15)
0,35
>1 (40)
>1 (4)
>1(1,5)
>1(1,4)
0,05
0,5
0,02
0,25
0,007
0,2
0,005
0,3
0,04
0,1

0,1

0,02
0,7

0,0001

0,35

0,32
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0,5

0,65
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0,75
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MOJI04HOMN NPOMbILLNIEHHOCTH

Crto4yHas Boga npeanpuaTms
XVMMBOJIOKHA

CTto4yHasi Boga LenmnonosHbixX
npegnpuaTum

Tonyon

TpuaueTunrnuuepvH

1, 3, 5 TpumeTUNGEeH30nN

Yrnepoa 4eTbIpexxnopucTbin

YKcycHas kucnoTa

dopmanbaervg

dTopxnopyrnesonopos

Xnopodopm

XrnopHas kucnota

OTUNEHINUKONb
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4-2

4-2

4,5

4-2
45-3
5-35

4-2

4-2
4,5-2,5
4,5
2,5
4-2
4,5-2,5

5-3

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
0,02
0,05
0,02
0,01
0,1
0,25
0,02
0,04
0,25
0,15
0,07
0,25
0,07
0,03

>1 (2,3)
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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

0,6
0,55
0,7
0,44
0,52
0,7
0,62
0,53
0,58
0,36
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STuneHxnopua

OTMNOBbLIV 3hMP aLEeTOYKCYCHOWM

KUCNOThbI

100

100

100

80

80

80

4-2

0,75
0,2

>1 (7,5)

Mocobue k CH 550-82

0,9
0,8

1

* [Mpu TpaHCNOPTMPOBAHMUN BELLECTB C MEHbLUE TEMNepaTypol, YeM ykasaHo B Tabnuue, NPUHUMAaKTCSt 3HAaYEeHUs
Ko3ahULMEHTA XMMUYECKON CTOMKOCTM Te Xe, YTO Anga bnwxkanwen no tabnuue 6onblen Temnepatypsl (100, 80, 60

Tabnuua 8

unu 40 °C).
BewecTtBO KoHueHTpauus, | Temnepartypa, | HanpsikeHue, KoadhdmumeHT xnmmnyeckom
% °C Mrlla cTovikocTu Tpy6* u3 MM
no BPEMEHU | MO HANPSHKEHMIO
Kyn Kax
A30THas kucnoTa 15 80 4-2 0,2 0,6
AHUINVH 100 130 - 0,01 -
MoHoxnopykcycHas 100 80 4 0,03 -
KucrnoTa
3 0,05 -
MoHoaTunamuH 100 100 3-2 1 1
Hatp eagkun 30 80 - 0,3 0,7
HaTpusa runoxnopug 12 80 - 0,01 -
Hukens anektponuta - 80 4 0,03 -
pacTBop
CepHas kucnota 40 100 3-2 >1 (1,6) 1
85 80 3-15 0,2 0,6
90 80 - 0,05 -
98 20 - 0,01 -
Cwmecb asotHoﬁ [ 15:4 80 4-2 0,15 0,5
NMaBUKOBOW KUCMOTbI
CongaHas kucnota 20 100 - 0,8 0,9
30 100 3-2 0,15 0,47
80 3-2 0,2 0,57
TpuaueTtunrimuepuH 100 100 3 0,07 -
TpuaTnneHrnmkonb 100 100 3-2 0,65 0,85
YKcycHas kucrnoTa 100 80 - 0,1 -
docdopHas kucnoTta 75 80 4-2 0,4 0,7
OTuneHxnopug 100 80 7 0,05 -

000 "Akeacmok'"

+7 (495) 585 12 90

www.a-stok.ru
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100 20 5 0,001

* CM. CHOCKY K Tabn.7.
Tabnuua 9
BewectBo Temnepatypa, | KoHueHTpauus, | Hanpsikenne, | Bpemsa go | KoadbduumeH
°C % MMa paspyLLeHns, | T XMMUYECKON
Y CTONKOCTU
Tpy6* ns NBA
A30THas kucrnora 80 5 2 3 -
2:10
1,3 3 0,2
2,510
80 30 2 80 -
1,8 100 -
1,3 150 0,01
0,8 150 0,005
AHUINVH 80 - 1,2 3 -
2:10
Bopa 80 - 1,8 4 1
10
15 1
1,510 4
0,7 1
3-104
HaTtpus rugpookucb 80 5 2 10 -
1,3 70 0,007
80 30 1,3 3 0,3
5-10
0,7 -
5-103
CepHas kucnora 80 80 1,1 4 1
4-10
0,7 1
4,10 4
80 90 1,3 300 -
0,7 3 0,1
3:10
80 98 15 30 -
0,7 % 0,03
10
CmauumBaloLLee 80 - 1,8 5 -
BELLECTBO
11 40 -
000 "Akeacmok" +7(495)5851290 www.a-stok.ru 18
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000 "Akeacmok'"

+7 (495) 585 12 90

0,7 -
2-103
CongaHas kucnota 80 20 1,3 4 1
2:10
YkcycHas kucnota 80 40 1,8 10 3 -
1,3 3 0,4
6-10
0,7 -
10 4
80 99,5 1,3 3 0,1
2:10
XpomoBas kucroTa 80 60 1,3 3 0,1
2:10
0,7 0,1
2-103
XpomoBas kucroTta 80 30 1,3 3 0,1
2:10
0,7 3 0,1
2:10
* CM. CHOCKyY K Tabn.7.
BellecTtBo Temnepatypa, | KoHueHTpauwus, | HanpsixeHue, | Bpemsa oo KoacbduumeHT
°C % Mrla paspyLleHust, |  XMMUYECKOWn
Y cTonkocTu Tpy6*
n3 NBX
A30THas kucrnota 60 5 8 10 3 -
7 0,4
4-10 ¥
60 30 9 20 -
6 100 -
AHUNKH 60 - 10 20 -
60 - 5 20 -
60 - 2 20 -
60 - 0,7 20 -
Bopa 60 - 7 1
A >10 4
Masyt 60 - 9 1 -
- 6 40 -
HaTtpus rugpookucb 60 5 9 60 -

www.a-stok.ru
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60 30 7 3 0,2
2.10
60 - 4 4 -
10
60 - 2 ) -
3-10
CepHas kucnota 60 80 10 30 -
60 - 8 3 0,6
6-10
60 90 7 3 0,2
3-10
60 - 4 -
7-10 3
60 - 2 -
10 d
60 98 7 3 0,15
1,5-10
60 - 4 -
5.10 3
60 - 2 -
2-10 4
CongHas kucnora 60 20 7 10 4 1
>4.10 4
60 35 7 4 1
>10
YKcycHasa kucrnoTa 60 40 8 10 3
XpomoBas kucrnoTa 60 10 7 3 0,2
2-10
60 10 4
10 4
60 10 2
2-10 4
60 30 7 T 0,1
10
60 30 4 3
3-10
60 30 2
10 d

* CM. CHOCKyY K Tabn.7.

Mpn 3TOM ANs psAa BEWEeCTB onpeaeneHbl pasaenbHo KodMULMEHTbI XUMUYECKOH CTOMKOCTU MO HaMpshkKeHuto
oy vnoepevenn Ky .

B atom cny4dyae BeJIMYnHbI ‘ n Pﬂ, onpefeneHHble No rpadpukam Ha pwuc.1l-5, cnengyet ymMHOXaTb Ha

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 20



Mocobue k CH 550-82

KO3 MLMEHT XMMUYECKON CTOMKOCTU MO HanpsKeHWIo, a Npu onpeaerieHnn cpoka cnyxobl Tpybonposoaa, nocnegHuia
cnepyeT YMHOXaTb Ha KOA(PMULMEHT XMMNYECKOW CTOMKOCTM NO BPEMEHM.

L]
Ecnu x" Gonblue 1, To BENUUMHLI & 1 .F# NPMHUMALOT TaKUMW, Kak NS BoAdbl, @ Cpok cnyx6bl TpyGonposoaa
yBenum4uBaeTcs.

Mpu oTcyTcTBMK BelecTB B Tabn.7-10 MOXHO MCMONb30BaTb AaHHblE, NpMBeAeHHbIe B npun. 1. MNpy 3ToM BENUYMHBI

| . o .
ol 'FF" onpeaeneHHble No rpadukam Ha puc.1-5, yMHOXaloT Ha KOIPMPULIMEHT XMMUYECKON CTOMKOCTU, NMPUHATbLIN
B cooTBEeTCTBMM € N.2.10 HacToswero Mocobus.

2.12. Tpy BO3OECTBUM Ha TpyObl BHELIHEro rMOpPOCTATUYECKOro [aBrieHWsl BO3MOXHA noTeps TpyGamu
hOPMOYCTONYMBOCTU C NEPEXOAOM MOMEPEYHOrO CEYEHUST OT Kpyra K Srnurncy.

HanmeHbLlee 3Ha4veHne HapPYy>XXHOro KpUTU4eCcKoro aaBsneHna F. onpenendrT no (bopmyne

o X [ 28 ) o
*aa-phH\d-3)
roe E - MOAynb Non3dy4YecTn matepuana pr6bl;

{5 - koadbdpuumeHT MNyaccoHa maTeprana Tpybbl, IPUHUMAaEMbIN MO AaHHbIM Tabn.3

2.13. Mogynb nonaydectn maTepuana Tpybel &, MMa, NPUHMMAETCA C yYeTOM ero U3MEHEeHWs Npu ANUTENLHOM
OEeNCTBMM Harpysku 1 Temnepartypbl Ha Tpybonposog no dopmyne

E=KyE,, @

roe .ﬁ - MoAynb nonayvyecTn matepuana Tpyobl npu pactsbkeHun, MMa, npuHumaemein gna MNHAO, NBA, MM n NBX
no rpacpmkam, NnpMBeAeHHbIM Ha pUC.6;

tﬂ - K03(hPULMEHT, YUMTbIBAKOLWMIA BMNMSIHWE TemnepaTypbl Ha AedopMalUuoHHbIE CBOWCTBa Martepuana Tpyo,
npvHMMaeMbIv No rpacuky Ha puc.7.

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 21



Mocobue k CH 550-82

&
m.ﬁnm l ;#F..fﬁ
| el ]
1 — a8 ’ﬁ.
l B
e
i I e _ P .
| el B g
d— 1 g .
PEEEE RN -1 e
Harapan § coowp oy, M i -
a4 1
o Gl PAEEN
= i
s} = T %'L\.
: - .
il o 1T o
|+ S o
58— » |
'ﬂ',: BEEIREEEEEEL: ]
j—_ . Hrpmarwy & e oy, N
peopsmpn 8 cxowe apsln, MEE
]
&y, My
.
T
N R
o 7 = &

m!' Etn, M

Puc.6. 3aBMcMMOCTb MOy NON3y4YecT Matepunana Tpyobl MpU pacTsiKeHNN ﬂ] OT cpoka cnyxbbl Tpybonposoaa u
BEMUYMHBI HanpsKeHUsi B CTEHKE TPYObl:

a-u3MHO; 6 -3 MNBA; e - u3 IMI1; 2 - 3 NBX

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 22



Mocobue k CH 550-82

WA TR T AR T RTE

Puc.7. 3aBncmMMocTb k03 umumeHTa xn OT Temneparypbl

2.14. I'Ipw Mcnosnb3oBaHUM NacTMaccoBbIX pr6, nvewLwmnx B pesynbrtate onnuTeribHOro XxpaHeHna nnn ceepTbiBaHUA
B 6yXTbI Ha4anbHYK SNJUNCHOCTb, KOTOpas Obina onpegeneHa 3amepamu, BeNMMYMHY [O0NyCKaemMoro HapyXHoro

[aBreHns cneayeT CHMKaTb NyTeM YMHOXeHNs Ha koadbduumerT &, , npuHMMaeMbIi no rpaduky Ha puc.8.

|
? & & & @B
=
n;‘;-w

Pwuc.8. HavanbHas annuncHocTb Tpy6 (&) 1 3HaYeHus koaduumeHTa, yunTbiBaloLwero nusaMeHeHune paguyca 1py6 (6)

2.15. BenuuuHbl [OMNyckaeMoro KpUTMYECKOro [aBrieHusl, onpeneneHHole ans Tpy6 us MHO TeopeTuuecku u
3KCMepUMEHTasbHO, NMoKasaHbl Ha puc.9.

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 23
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Puc.9. CpaBHeHWe TEOPETUYECKMX (CNITOLIHbIE IMHUM) U 3KCTIEPUMEHTANbHbIX (LUTPUXOBbLIE TMHUK) KPMBbIX 3aBUCUMOCTU
HapY>XHOro KpuTu4eckoro aaenenus ans Tpyo ns MHMO ot cpoka cnyx6bl Tpybonposoga v Tuna Tpy6

Yctonumeoctb Tpyb 13 MHLO k Bakyymy ans cpoka cryx0bl Tpy6onposoga 50 net n temnepatypbl 20 °C npuBegeHa
Ha puc.10.
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Puc.10. M'pacuk npovHocTn Tpy6 m3 MHMO npn Bakyyme

OnpepeneHHble No rpadukam Ha 3TUX PUCYHKAX BENWYMHbI PEKOMEHAYETCH CHMXaTb MyTeM [OaBreHust Ha
Ko3ahUUMEHT 3anaca NpOYHOCTM Ans MaTepuana Tpyb K“ =1,3.

Ona Temnepatypbl 20 °C k03hduLUMEHTbI 3anaca NPOYHOCTU NpUHMMaroTea ans Tpy6 us MNB[ x“ =1,6, M- x‘ll
=2,4nNBX- x.. =3.

Mpumep. Ons Tpy6el n3 MHO HapyxHbIM AuameTpoM & = 110 MM U TOMWWHOW CTEHKW & = 6,3 MM no puc.10
HaxoouM BENUYMHY PaBHOMEPHO pacnpeferneHHOro HapyXHoro u3bbiToyHoro gasnexus 0,14 MMa. 31y BenuuuHy

0.4
CHWKaeM, pasfenme Ha KoahPULUMEHT 3anaca NPOYHOCTH x... =1,3. OTcioga === = 0,107 MMa.

3. BbIBOP COEAMHUTENBbHbIX OETANEW, BUOOB COEAUHEHUA U APMATYPbI ANA
NNACTMACCOBbIX TPYBOMNPOBOAOB

3.1. OcHoBHbIM cnocobom coepuHeHus Tpyo n3 MHO mexgy cobom m ¢ coeanHuTenbHbIMK AeTanamu u3 MNHA
ABMAETCA KOHTaKTHas CTbIKOBas cBapka. 9Ty CBapKy HagnexuT BbiNnonHATb B cootBeTcTBUN ¢ OCT 6-19-505-79.

Onsa tpy6 n3 MHA no TOCT 18599-73 (Tabn.11l) Hapy>XHbIM AMaMeTpoM 63 MM U1 BbILIE C TOMLMUHONM CTEHKU bonee 3

MM, a Takke ansa Tpy6 m3 MHO no TY 6-19-214-83 (Tabn.12) cnegyeT NpUMEHATb coeaunHuTenbHble aeTanu u3 MHLAO,
npegHa3HayYeHHble Anst COeAMHEHUSI C TPyOamMu KOHTaAKTHOW CTbIKOBOW CBapKOW.

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 25



Mocobue k CH 550-82

OcHOBHble pa3mepbl coeguHuTenbHbix aetanen ns MHO no TY 16-19-213-83 (puc.11) npuBegdeHbl B Tabn.13, a
coeavnHuTenbHbIX AeTanen na MHMO no TY 6-19-218-83 (pnc.12) - B Tabn.14.

R N TR TR T
R
e

Puc.11. CoeagnHutenbHble aetanu ns NHA, narotoBnaemele MeTogaMmu NUTbs NO4 AaBMEHNEM, MPECCOBAHMEM U
HaMOTKOW:

a - TPOVHKK; 6 - YronbHUK; 8 - YroNbHUK 45°; 2 - BTyrka nod cnaHew; 0 - nepexog

000 "Akeacmok" +7(495)5851290 www.a-stok.ru

26



Mocobue k CH 550-82

Puc.12. CoeagnHutenbHble aetanu us NHA, nonyvyaemblie U3 oTpeskoB Tpy6:

a - oTBOA cBapHou 90°; 6 - oTBOA cBapHOW 60°; 8 - 0TBOA cBapHou 45°; 2 - oTBoA cBapHoM 30°; O - TPONHWNK CBapPHON;
€ - TPONHWK cBapHour 60°; X - TPOMHWK CBapPHON HEPABHOMNPOXOAHBIN; 3 - OTBOL FHYTbIN

Tabnuua 11
HapyxHbli Tpy6bl 13 MHA no FOCT 18599-73 Tuna
anameTp
Tpyo, MM
N cn C T
TonwmHa | macca 1 | TonwmHa | macca 1 | tonwmHa | macca 1 | TonwuHa | macca 1
CTEHKM, M, KI CTEHKM, M, Kr CTEHKM, M, KI CTEHKM, M, KI
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

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 27



40

50

63

75

90

110

125

140

160

180

200

225

250

280

315

355

400

450

500

560

630

2,0
2,0
2,2
2,7
31
3,5
3,9*
4,4
4,9
5,5*
6,1
6,9
7,7*
8,7
9,8*
11,0
12,2
13,7

15,4*

0,402
0,482
0,632
0,949
1,23
1,54
2,01
2,48
3,07
3,85
4,75
6,01
7,54
9,59
12,1
15,3
18,8
23,7

29,9

2,0
2,0
2,5
2,9
3,5
4,3+
4,8
5,4
6,2*
7,0
7,7
8,7*
9,7
108
12,2
13,7
15,4+
17,3
19,3*
21,6

24,3

0,25
0,316
0,49
0,681
0,973
1,46
1,89
2,32
3,04
3,86
4,72
5,99
7,41
9,22
11,7
14,8
18,7
23,7
29,2
36,7

46,3

2,3
2,8
3,6%
4,3*
51
6,3*
7,1
8,0
9,1*
10,2
11,4
12,8*
14,2
15,9
17,9*
20,1
22,7

25,5

0,282
0,444
0,693
0,974
1,39
2,08
2,67
3,36
4,36
5,49
6,81
8,6
10,6
13,3
16,8
21,2
27,0

34,0

3,7

4,6
5,8*
6,9*

8,2
10,0*
11,4
12,8
14,6*
16,4
18,2
20,5*
22,8

25,5

Mocobue k CH 550-82

0,434
0,671
1,06
15
2,13
3,17
4,1
5,16
6,72
8,46
10,4
13,2
16,3

20,4

* K gaHHbIM pasmepam Tpyb paspaboTtaHbl coegmHutensHble getanu u3 NMHLO (no coctosHuio Ha 01.01.84 r.).

Tabnuua 12
HapyxHbI Tpy6bl 3 NMHA no TY 6-19-214-83 Tvna
anametp
Tpy6, MM
1 cn C T
TOonwmuHa |mMacca 1 m,| TonwuHa | macca 1l | TonwuHa |mMacca 1 m, | TonwmHa | macca 1
CTEHKU, MM Kr CTEHKU, MM| M, KI  |CTEHKN, MM Kr CTEHKW, MM| M, KI
315 - - - - 28,7 26,2
400 - - - - 36,4 42,2
500 - - 28,3 42,7 45,5 65,7
630 - - 35,7 67,6 - -
000 "Akeacmok" +7(495)5851290 www.a-stok.ru 28
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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 - - - -

Tabnuua 13
OcHoBHble pa3Mepbl coeanHuTenbHblxX aetanen na MNHA no TY 6-19-213-83, Mm
d | d r z 2y z5
0 Dl P [Onsa Tpy6 Tuna

C,T C T n cn C T C 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 - - - -

1200 - 1330 1245 60 - - - 100 100 - - - -

Tabnuua 14

OCHOBHbIE pa3Mmepbl CoeanHuTENbHbIX AeTanen us MNHA no TY 6-218-83, Mm

d dl < L I

O cn C T O cn C T O cn C T
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110 63 - - - - - - - - - - - -
160 63, 110 - - - - - - - - - - - -
225 | 63, 110, 160 - - - - - - - - - - - -
315 | 63, 110, 160 - - 778 778 - - 576 576 - - 498 | 498
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
1000| 400,500, | 1900 - - - 1266 - - - 1022 - - -
630, 710,
800, 900
1200| 600, 630, | 2200 - - - 1439 - - - 1146 - - -
710, 800,
900, 1000
MpopomkeHne Tabn. 14
OcHOBHbIE pa3mepbl coeamHuTenbHbix getanen n3 NHAO no TY 6-218-83, mm
d | d z3 ] Wl | & I i
o | cn C T (0] C T (0] cn C C T
63 - - - - - - - - - - - - 145 | 145
110 63 - - - - - - - - - - 400* | 265 | 265
160 | 63, - - - - - - - - - - 500 | 390 | 390
100
225 | 63, - - - - - - - - - - 624 | 538 | 538
110,
160
315 | 63, - - 428 | 428 800 | 800* - - - 826* | 826* | 778 | 778
110,
160,
160,
225
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Mocobue k CH 550-82

800*

900*

800**

900**

1030*

1100*

1200*

900

1100

900

1100

* CoeguHMTENbHbIE AeTanm ¢ ycuneHmnem cteknonnactukom.

** CoeQUHUTENNbHLIE NETany U3roToBNSAT U3 pr6 Tvna T vnu na pr6 mnaCc ycuneHnem Cteknonactukom.

3.2. OcHoBHbIM criocobom coeamHeHus Tpyb u3 MBL ¢ coeguHuTenbHbiMU AeTanamu 3 MBI saBnseTca KoHTakTHas
cBapka BpacTpyb. DTy cBapKy HaAneXuT BbINOMHATb B COOTBETCTBUM C npunoxeHnem k OCT 6-05-367-74.

Ons 1py6 n3 MNBA no TOCT 18599-73 (1abn.15) HapyxHbiM AnameTpom oT 16 Ao 140 MM 1 TOMNWUHON CTEHKM OT 2 A0
12 mMm cnegyeT MpUMEHsITb coeduHuTenbHble getanu w3 B[, npegHasHadeHHble ANsi COeAMHEHMst ¢ Tpybamu
KOHTaKTHOW cBapkol BpacTpyb. OCHOBHble pa3mepbl coeamHuTenbHbix aetanen ns MNBLO no OCT 6-05-367-74 (puc.13)
npvBeaeHbl B Tabn.16.
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Mocobue k CH 550-82

a

Puc.13. PactpyGHble coegmHutenesHble getanu 3 MNBMAO:

a - YronbHuK; 6 - TPOMHUK; 8 - TPOMHUK NEepPeXoaHON; e - BTyNnKa nog cnaxeu;
0 - nepexog,; e - MydpTa; X - YyronbHUK C KpeneXxHbIM draHuem

HapyxHbi Tpy6bl 13 MB[ no FOCT 18599-73 tmna

avnameTp

Tpyo, MM

n cn Cc T
TonwmHa | maccal | TonwumHa | macca l | TonwmHa | macca 1 | TonwmHa | Macca 1
CTEHKM, MM | M, KT  |CTEHKW, MM| M, KI  |CTEHKW, MM| M, KI  |CTEHKWU, MM| M, Kr

10 - - - - - - 2,0 0,05
12 - - - - - - 2,0 0,063
16 - - - - 2,0% 0,088 2,7* 0,112
20 - - - - 2,0* 0,123 3,3* 0,175
25 - - 2,0* 0,146 2,7 0,19 4,2* 0,27
32 2,0* 0,191 2,4* 0,223 3,4% 0,309 5,3* 0,441
40 2,0% 0,242 3,0% 0,348 4,3* 0,475 6,7* 0,636
50 2,4* 0,359 3,7* 0,548 5,4* 0,735 8,3* 1,07
63 3,0% 0,566 4,7* 0,853 6,7* 1,18 10,5* 1,68
75 3,6% 0,808 5,6* 1,21 8,0* 1,66 12,5 2,38
90 4,3* 1,14 6,7 1,73 9,6* 2,39 15,0 3,43
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110 5,2* 1,72 8,1* 2,57 11,8* 3,55 18,3 513
125 6,0 2,21 9,3 3,31 13,4 4,57 20,8 6,62
140 6,7* 2,77 10,4 4,13 - - - -
160 7,7 3,63 11,9 541 - - - -

* K gaHHbIM pasmepam Tpyb padpaboTtaHbl coegmHuTensHble aetany u3 MNB[ (no coctosHuio Ha 01.01.84 r.).

Tabnuua 16
o | Tvn OCHOBHble pa3Mmepbl coeanHuTenbHbix agetanen us MNBLO no OCT 6-05-367-74, MM
Tpy
6

d| dy (DD H B ] g P a2y 23 |2
6| T - - 23| - | - | - |23 | - - 31 - 9 - - 3
20 16 - 29| - | - | - |27 | - - 35 - 11 - - 3 -
25 16, 20 - 36 |58 | - |15] 32 |215| - 40 - 135 | 3 - 3 -
32 25 - 46 |68 | - | 15| 39 | 25 - 47 - 17 3 - 3 -
40 25/32 - 57 |79 | - | 15| 47 | 29 - 55 - 21 3 - 3 -
50 32/40 - 72189 | - |15| 57 | 34 - 65 - 26 3 - 3 -
63 32/40/50 - 90 |104| - | 15| 70 (40,5 - 78 - 325| 3 - 3 -
16 | C - 22 - - - - | 20 - - 25 - 9 - - 3 -
20 16 27 - - - - | 24 - 27 27 - 12 - 16 3 12
25 16/20 16/20 |34 |50 | - | 6 | 28 | 19 |31/30| 31 | 25/26 14 5 |20/18| 3 |14
32 25 16/20/25| 43 |60 | - | 7 | 34 | 21 | 36 35 |28/29/31| 18 5 22 3 17
40 25/32 |16/20/25| 54 | 78 | - | 8 | 40 | 23 |39/38| 39 [33/34/36| 22 5 |25/22| 3 22

32 38
50 32/40 |16/20/25| 67 | 88 | - |10 | 47 | 25 | 44 | 44 |38/39/41| 25 5 |28/26| 4 |28
3/40 43/45
63 40/50 |16/20/25| 84 |102| - | 12 | 56 | 27 |54/50| 48 |45/46/48| - - - - -
32/40/50 30/52/61| 34 5 |36/30| 4 |34

75| C | 50/63 - 96 |120| - | 15|83,5(46,5| - 90 - 40 3 - 3 -
90 50/63/75 - 115(138| - | 18 | 99 | 54 - 105 - 48 3 - 3 -
110 50/75/90 - 141|158| - | 18 | 121 | 64 - 125 - 60 3 - 3 -
20 | CIT| Tpyb - - - | 48| - - - - - - - - - - -

1/2”
25 Tpyo - - - |58 - - - - - - - - - - -
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3/4”
75 50/63 63 92 |110| - | 10 | 53 | 30 |60/52| 53 62 40 6 |40/30) 5 |40
90 63/75 75 110|128| - |12 | 61 | 34 |66/98| 61 | 69/71 a7 6 |44/34| 5 |47
110 75/90 75/90 |134|150| - | 14| 70 | 38 |72/66| 70 |71/89/89| 57 6 |48/38) 6 |51
140| N 110 110 |158|165| - |16 | 78 | 43 | 94 | 78 105 72 7 62 6 |73

[Ona coeanHenus Tpy6 u3 MNBL ¢ coeguHuTenbHbiMM geTanamu v3 MBL ogMHaAKOBOro Tuna HaaNexuT NPUMEHSTb
KOHTAKTHYH pacTpyOHO-CTLIKOBYHO CBapKY, NPy KOTOPOW OOAHOBPEMEHHO CO CBAPKOW MO LUITMHOPUYECKAM NMOBEPXHOCTSIM
BbIMOSHSIIOT CBapKy TopLa Tpybbl ¢ GOKOBOW NOBEPXHOCTLIO BHYTPEHHEN MOSKU COEAVHUTENBHOW AeTarnu.

Ons coeanHeHus Tpy6 m3 MNBL c coegmHnTensHbiMu aetansmu n3 MBL, TN KOTOPbIX BbILLE, YEM TUM TPYO, HAONEXUT
NPUMEHATL pacTpyOHYt0 CBapKy, NMpU KOTOPOW BbINOMHSAOT COeAUHEHME TONBbKO MO LIMIUHAPUYECKMM MOBEPXHOCTSM U
NCMNOMnb3YT 0693aTenbHO OrpaHNYUTENbHBIM XOMYT, obecneunBalowmii BaBuraHne Tpybbl BpacTpyb coegnHUTEnbLHON
Jetanu Ha onpeaeneHHyo BENNYUHY.

3.3. [ina coeguHenns Tpy6 3 MNBL mexay co0on Hapy>XHbIM AnamMeTpoM CBbile 50 MM 1 TOMLWMHON CTEHKM Gonee 3
MM criefyeT NpUMEHSTb KOHTaKTHYIO CTHIKOBYH CBapKy. DTy CBapKy HaamnexuT BbINonHATbL B cootBeTcTBUMN ¢ OCT 6-19-
505-79.

3.4. Onsa tpy6 u3 MM pekoMmeHayeTcs NPUMEHSTb COeaMHUTENbHbIE AETanu: TPOMHUKW, OTBOAbI, Nepexoabl U BTYIKKU
nog dnaHubl, M3roTOBNEHHbIE U3 OTPE3KOB MONMUMNPONUIIEHOBBLIX TPYO METOA4aMU rHyTbs, CBapku 1 hopMoBaHusI.

CopTtameHT Tpy06 13 MM npuBeneH B Tabn.17.

Tabnuua 17
Tpy6bl 13 MM no TY 38-102-100-76 Tuna
HapyxHbI n C T
anameTp
TpyO, MM
TonwmHa |Macca 1 m,| TonwwmHa |macca 1l m,| TonwmHa | macca 1
CTEHKU, MM KT CTEHKU, MM Kr CTEHKWU, MM | M, Kr
32 - - - - 2,5 0,21
40 - - - - 31 0,33
50 - - 24 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 5,3 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
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225 4,6 2,90 10,8 6,55 - -
250 51 3,57 11,9 8,10 - -
280 5,8 4,47 13,4 10,14 - -
315 6,5 5,64 15,0 12,86 - -

OCHOBHbIM CMOCOGOM COeAMHEHUS ATUX pr6 ABNAETCA KOHTAKTHaA CTbIKOBasd CBapka, KOTOpPYH crneayeT BbINOJIHATL B
COoOoTBEeTCTBUNAN C MHCprKLI,VIeVI No NPOEKTUPOBAHNKD U MOHTaXy ceTen BogocHabXeHus kaHanM3auum u3 niacTMaccoBbIX

TpyoO.

3.5. ins Tpy6 n3 MBX criegyeT NpUMeHsATb coeavHUTeNbHbIe AeTanu, npeaHasHayeHHble Ans coeanHeHus ¢ TpyGamm
BPacTpyb C MOMOLLbIO KNEeB U Pe3NHOBLIX YNIOTHUTENbHbIX KOSeLl.

Tpy6bl, coeguHsieMble Ha pacTpybax ¢ ynnoTHUTENbHBIMU KoMnblamu, NpegHasHadeHsl ANa NOA3EMHOM NpoKnaaky,
Tak Kak CoeauHeHUst 3TUX TpyG He CnocobHbl BOCMPUHUMATL OCEBble Harpy3ku OT BHYTPEHHEro AaBrieHus
TPaHCMNopTUPYEMOrO BeLLECTEa.

3.6. [nsa Tpy6 n3 MBX no TY 6-19-231-83 (Tabn.18) HapyxHbIM guameTpoM OT 16 o 160 MM crieqyeT NpUMEHATb
coeavHuTenbHble aetanu 13 NBX, npegHasHa4YeHHbIe ANst CKIeMBaHus.

Tabnuua 18
Hapy»xHbin Tpy6bl M3 MBX no TY 6-19-231-83 Tmna
anametp
TpyObl, MM
0] chn C T oT
TOMLWWMH | Macca | TOMWWMH | Macca | TOMWWH | Macca | TOMNWMH | Macca | TONWWH | macca
a 1m,Kkr a 1m,kr a 1wm,kr a 1m, Kkr a 1m,Kkr
CTEHKM, CTEHKU, CTEHKM, CTEHKM, 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* 0,264 2,4 0,342
40 - - - - 1,8* 0,334 1,9* 0,350 3,0 0,525
50 - - - - 1,8* 0,422 2,4* 0,552 3,7 0,809
63 - - - - 1,9* 0,562 3,0* 0,854 4,7 1,29
75 - - 1,8 0,642 2,2 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 2,2% 1,16 3,2* 1,64 5,3* 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 10,4 6,27
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160 1,8 1,39 3,2* 2,41 4,7* 3,44 7,7* 5,47 11,9 8,17
180 1.8 1,57 3,6 3,02 6,3 4,37 8,6 6,88 13,4 10,4
200 1,8 1,74 4,0 3,70 59 5,37 9,6 8,51 14,9 12,0
225 1,8 1,96 4,5 4,70 6,6 6,76 10,8 10,8 16,7 16,1
250 2,0 2,40 49 5,65 7,3 8,31 11,9 13,2 18,6 19,9
280 2,3 3,11 55 7,11 8,2 10,4 13,4 16,6 20,8 24,9
315 2,5 3,78 6,2 9,02 9,2 13,2 15,0 20,9 23,4 315
355 29 4,87 7,0 11,4 10,4 16,7 16,9 26,5 26,3 39,9
400 3,2 6,10 7,9 14,5 11,7 211 19,0 33,7 29,7 50,8
450 3,6 7,65 8,9 18,3 13,2 26,8 215 42,7 - -

* K gaHHbIM pa3mepam Tpyb paspaboTaHbl coegmHuTenbHble aeTanu ua NBX (no coctosiHuio Ha 01.1.1984 r.).

OcHoBHble pa3mepbl pacTpybHbIX coeaunHUTENbHbIX AeTanen u3 NMBX no TY 6-19-222-83 nog cknemBaHue (puc.14)
npueeaeHbl B Tabn.19.

I R *

1715
H

o \-'l"."]' e r e o

7, I

O

Puc.14. PactpyGHble coegmHuteneHble getanu 3 MNBX:

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 36



Mocobue k CH 550-82

an 6 - yrofnbHWK (MCNOMHEHNE C YNOPHOW NOMKOW 1 YyNOPHbLIMK pudbamm); 8 - TPONHUK; & -BTynka nog cnaxeu,; 0 -
nepexon; e - mydTa

Tabnuua 19
o d OcHOBHbIe pa3Mepbl coeanHuTeNbHbIX aetanen na NBX tmna T no TY 6-19-
| 051-274-80
Ia I I = P
N T Plh | | s 92
16 - 24,5 29 6 23 17 - 31 9 3 - 3

20 16 | 295 | 34 6 27 19 37 35 11 3 21 3
25 20 | 355 | 41 7 325 | 22 44 41 | 13,5 3 25 3
32 25 | 435 | 50 7 39 25 52 47 17 3 30 3
40 32 | 525 | 61 8 a7 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 9 705 | 41 92 79 | 32,5 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

[Ins coeanHeHns ykasaHHbIX TPyO 1 coeanHuTenbHbIX aeTanen us NBX cnegyet npumeHsaTtb knen TMMNK-127 no TY 6-
05-251-95-79. Knen IUMK-127 He npurogeH Ans ckneuBaHus fdetanen TpybonposogoB u3 [BX, ecnv no Hum
TpaHCnopTMpyeTCH: NnaBnKoBasi KUCNoTa Nobol KoOHLEeHTpaum1, a3oTHas KMCNoTa KoHueHTpaumen bonee 20%, consHas
KMcnota KoHueHTpaumen 6Gonee 25% wu cepHast KucnoTa KoHueHTpauuelh Gonee 70%. B sTtoMm cnydae cneayet
NPUMEHATb KNel Ha OCHOBE MeTuneHxnopuaa (nepxnopeuHunoBas cmona 14-16 Bec.y. n meTuneHxnopug 86-84 Bec.u.).
Knei Ha ocHoBe MeTuneHxnopuga He 3anonHsAeT 3as3opbl. [loaToMy npu €ro nNpUMEHEHUW pPasHOCTb MeXay
coeavHsAeMbIMIN AMameTpaMu He formkHa ObiTe 6Gonee 0,1 MMm.

CkneuBaHue Tpyb n coeguHuTenbHbix AeTanen m3 MNBX cnegyet BbINONHATL B COOTBETCTBUM C WIHCTpyKuMen no
NPOEKTUPOBaHMNIO U MOHTaXy ceTeln BOOOCHabXeHUs 1 kaHanusauum 13 nrnacTtmMmaccoBbiX Tpyo6.

3.7. Onsa pactpy6Hbix Tpyd 13 MNBX no TY 6-19-231-83 (Tabn.20) cneayeT NpMMEHATL COeAMHUTENbHbIE AeTanu Tuna
"T" n3 vyryHa (puc.15) nnm u3 MNBX no TY 6-19-223-83 u otBogbl Tuna "T" u3 MNBX no TY 6-19-221-83 (pwuc.16),
npegHasHayeHHble ANsi COeAMHEHUST C MOMOLLLI0 PE3VHOBbLIX YMIOTHUTENbHBLIX Konew. OCHOBHble pasMepbl aeTtanew
npveegeHbl B Tabn.21.

Ta6bnuua 20
HapyxHbi TonwwuHa cteHkn Tpyb, | Macca Tpy®, kr, onuHown
anameTp MM, no TY 6-19-231-83 5,5 M TMna
TpyO, 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
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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
Ly £e
1 f 1'
= "
1 ok

Mocobue k CH 550-82

o

Puc.15. YyryHHble coeamMHuTenbHble AeTann anga pactpyoHbix Tpyo na MBX:

a - TPONHWK ¢ ABYMS1 pacTpybamu 1 donaHuem; 6 - TPONHUK pacTpyOHbIN; 8 - NaTpybok dnaHewu-rnagkuii KoHew; e -
naTpy6ok chriaHel-pacTpy6; O - nepexop pacTpy6HbIit (ans Tpy6 & = 160/110 mm)

1 —

000 "Akeacmok'"

¥

+7 (495) 585 12 90

4

www.a-stok.ru

38



Mocobue k CH 550-82

Punc.16. CoegunutensHble getanu u3 NMBX ansa pactpybHbix Tpy6:

a - TPOnHuK; 6 - nepexon; 8 - TPONHMK nepexoaHbi 110x63 mm; e - mydTa; 0 - 0TBOA

Tabnuua 21
HanmeHoBaHue MaTtepuan | O603Ha4eHne Pa3wvep, Mm, ansa Tpy6 HapyXHbIM uameTpom, MM
pasmepa
63 75 90 | 110 | 140 | 160 | 225 | 280 | 315
TpOnHUK ¢ AByMs YyryH L - - - - - - 250 | 280 | 320
pactpybamu un
cnaHuamm
TPONHWK pacTpyOHbIN MBX Ll 274 | 305 | 330 | 368 - 462 - - -
LE 137 | 153 | 165 | 184 - 231 - - -
ana Tpy6 o, Mm:
110 YyryH E‘l - - - 186 | 200 | 212 | 244 - -
LA - - - 186 | 199 | 208 | 238 - -
140 " Ll - - - - 214 | 226 | 258 - -
LE - - - - 213 | 222 | 252 - -
160 " Ll - - - - - 235 | 268 - -
Ly - - - - - | 235 | 265 | - -
225 " oy - - - - - - 297 - -
in - - - - - - 297 | - -
Mepexopn pacTpybHbIii
ana tpy6 o , Mm:
63 MBX s - 243 | 232 - - 291 - - -
110 " L 257 - - - - 314 - - -
MaTpy6ok cnaHew, - YyryH I - - - 133 | 147 | 159 | 192 | 247 | 267
pactpy6
ﬂanyﬁPK dnaHew - L - - - 141 | 159 | 171 | 192 | 247 | 267
rnagKkvn KoHew
OTBop o :
45° nBX I 235 | 260 | 292 | 334 - 440 | 578 | 694 | 768
90° ra 364 | 414 | 476 | 559 - 768 | 1039 | 1268 | 1414
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YNnoTHUTENbHbIE KOMbLa M3 pe3nHbl HA OCHOBE CUMHTETMYECKOro M30MNpeHoBOro kayyyka mapku 1365 no TY 38-105-
895-75 Ansi Nony4YeHus COeAMHEHUI NOCTaBISIOTCSA B KOMMIEKTE C Tpy6amu, COeaMHUTENBHBIMU AeTansiMyM 1 OTBOAAMM
B KONMMYeCTBE, paBHOM KONMYecTBy pacTpyboB.

3.8. OCHOBHbIM BMOOM pa3beMHbIX COeAVMHEHUIA MNNacTMaccoBbiX Py6 sIBNSeTCA coeduHeHue Ha CBOGOAHbIX
MeTanmMyeckmx raHuax, yctaHaBnmBaeMbIxX Ha BTynkax nog dpraHubl (puc.17).
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Puc.17. ®naHueBoe coeMHEHNE NNacTMaccoBbIX Tpy6:
1 - Tpy6a; 2 - BTYnka 13 MNHA nog dnaHew; 3 - cBo60AHbIV MeTannuyecknin donaxey; 4 - NPoKnagka;
5 - BTynka u3 MNBL vnu MBX nog dpnaxey
YKa3aHHbI BUA COeANHEHNS criedyeT NPUMEHATb Takke ANs NPUCOeAMHEHMS apMaTypbl K NITacTMaccoBbIM TpyGam.

Ona coeguHeHust BTYNokK nog dnaHubl ¢ TpyGamu MCMNofb3yloT Te e BuAbl COeAMHEHWH, YTO ANs ApYrux
coeaVHUTENbHbIX AeTanen.

CBobogHble meTannunyeckne naHubl 4OMKHLI UMETb pa3mepsbl, ykasaHHble B Tabn.22 n 23.

Tabnuua 22
BonTbl b ans dg
Tpybonposoaos
Dy d | dy dg dy o [pawep g S vy gy | N[CT[CTT s
o
50 63 | 165 | 18 | 125 4 M16 78 - 16 102 - 54 54 50 2
65 | 75 | 185 | 18 | 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 | 23 | 240 8 M20 | 178 15 18 212 - - 137 | 127 3
200 | 225 | 340 | 23 | 295 8 M20 | 238 15 20 268 - - 196 | 189 3
300 | 315 | 445 | 23 | 400 | 12 M20 | 338 20 26 | 370 | - - 275 | 251 | 3
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400 | 400 | 565 | 27 | 515 16 M24 | 430 20 32 482 - - 349 | 319 3

500 | 500 | 670 | 27 | 620 | 20 M24 | 533 20 38 |58 | - - 437 | 409 | 3

600 | 630 | 780 | 30 | 725 | 20 M27 | 645 25 35 |68 - - 551 - 3

700 | 710 | 895 | 30 | 840 24 M27 | 740 25 40 800 - 645 | 621 - 3

800 | 800 /1015| 33 | 950 24 M30 | 843 25 40 905 - 738 | 709 - 3

900 | 900 |1115| 33 |1050| 28 M30 | 947 25 - 1005| 856 | 831 - - 3

1000 1000|1230 | 36 |1160| 28 M37 |1050| 25 - 1110| 951 | 923 - - 3

1200|1200|1455| 39 |1380| 32 M36 |1260 30 - 1330|1141 | 1108 | - - 3

Tabnuua 23
Pa3mepbl cBOGOAHbLIX CTanbHbIX oriaHLEB, yCTaHaBNMBaeMbix Ha BTynkax ua MNBX v MBLA, Mm
Dy d Py =06 MMa Fy=1Mna

dl dﬂ ‘3 BonTtbl & ‘fl d-;. d! Bontbl b

KONMYeCTBO | paamep KONM4EeCTBO | pasmep
10 16 75 | 115 | 50 4 M10 10 90 14 60 4 M12 12
15 20 80 | 115 | 55 4 M10 10 95 14 65 4 M12 12
20 25 90 | 115 | 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

MpopomkeHne Tabn.23

Pa3mepbl cBOGOAHbIX CTanbHbIX oriaHUEB, YCTaHaBNMBaeMbix Ha BTynkax u3 MNBX u MNBLA,
MM
dy ds
D' a HOMMVHarsbHLIA pa3mep gonyc- Ons BTYINOK 13
kaemoe r dy =
OTKITOHEHUE
Ons BTYNOK 13 nsa
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nsa
MBX | ] MBX I I
BapWaHT | BApnaHT BapWaHT | BapunaHT
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 15 39 50 58 25 2
25 32 42 44 a7 -0,5 15 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 2,5 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. Ons nonyyeHus dnaHLeBOro cCoeauHeHWst Ha pacTpybHbix Tpybax u3 MNBX crnegyeT NpUMEHsITb YyryHHble
natpybku cdonaHey-pactpy6 n donaHeu-rnagkuii koxew, (pmc.18).
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Pwnc.18. ®naHueBoe coeanHeHne pacTpyGHbix Tpy6 us MNBX:

1 - Tpyba; 2 - ynnoTHUTENbHOE KonbLO; 3 - naTpybok-pacTpyb; 4 - Nnpoknagka; 5 - pactpyb; 6 - natpybok dnaHeu-
rnagkumn

OCHOBHbIE pa3mepbl Takoro draHLEBOro COeAMHEHNI yYkasaHbl B Tabn.24.

Tabnuua 24
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Pasmepbl donaHLeBoro coeanHeHus pacTpybHbix Tpyb n3 MNBX, Mm

.D,. a D“ -D! Dg 5.5:-1 d; ‘: xl 1-? o Ze3b6a Yucno i}
OJITOB | OTBEPCTUM

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 | 85 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 | 253 23 26 23 12 M20 12

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

3.10. Tpu OTCYTCTBUM COEAUHUTENbHBLIX [AeTane 3aBOACKOrO  W3rOTOBMEHWS  JonyckaeTcs

NPUMEHATb

COeAMHUTENbHbIE AeTanu, WU3roTOBMsieMble B YCMNOBUSIX Tpy60o3aroTOBMTENbHONO MNPOM3BOACTBA M3 OTPE3KOB Tpyd
(Tabn.25). MNpu aTOM cnepyeT y4uuTbiBaTb CHUXKEHUE NPOYHOCTU COeAMHUTENBHBIX AeTanei B COOTBETCTBUN C AaHHLIMU

Tabnuua 25

Tabn.6.
Marepuan Oetanu TpybonpoBoga | Pa3smepsbl Tpy6 aons Cnoco6 n3rotoBneHus getanen
U3roTOBIEHMA
getanen, Mm
nHA, neg, nn TpoWHMKM 1 0TBOARI 4 =40-500 KoHTaKTHasi cBapka BCTbIK
cBapHble 534
MnBx To xe o =132-400 "asoBas npyTkoBas cBapka
#23
nHQ " 4 =630-1200 OKCTpy3noHHas cBapka
Bz 15
nHAO, NBAg, nn TPONHWKN CBapHble 4 = 40-500 BbITSXKa roprioBMHbI U KOHTaKTHas cBapka
HEpPaBHOMPOXOAHbIE 824 BCTbIK
MBX To xe o = 32-400 BbITsXKa roprioBMHbI U ra3oBas NpyTkoBas
523 cBapka
nHg " 4 = 630-1200 BbITs>XKa ropnoBuHbI U 9KCTPY3NOHHaA
B3 15 cBapka
nHA, nea, nn PacTpy6Hoe o =16-225 dopmoBaHne 1 KOHTaKTHas cBapka
coeavHeHne 53> BpacTpy6
MnBx To xe 4 =25-315 ®opmMoBaHue 1 cknensaHue BpacTpyo
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#2215
nHA, NBLa, MydToBble 4 =16-160 ®opmMoBaH/e MydThbl 1 KOHTaKTHas
mn coeAMHeHs 532 pacTpybHO-CTbIKOBas cBapka
MBX MydToBbie 4 =16-160 dopmoBaHue MydThl U razoBas NpyTkoBas
CoeAMHeHns 8215 cBapka
nHO, NBA, M, NBX |OT6opToBKa KOHLOB 4 =63-315 dopmoBaHue
Tpy6 .
Py &2 =420
To xe Mepexoabl #=16-315 To xe
nHA, NBA, M, NHA, | Brynku noa dnaxew, 4 =63-315 "
nB4, nr, NnBx
52 =420
OTBOAbI MHYTbIE
d =63-315 "
&2 =4-20

KOHTaKTHyl0 CTbIKOBYIO CBapky TPOWHMKOB W OTBOLOB, ra3oBYl TpPYTKOBYIO CBapky, (POpMOBaHME W THyTbe
MnacTMaccoBbIX TPyD, BbITSKKY FOpPIOBUH ANt U3TOTOBIEHWNS HEPABHOMPOXOAHbLIX TPOMHWKOB CRefyeT BbINOMHATL B
COOTBETCTBUU C VIHCTpPYKUMEN MO W3rOTOBMEHWUID U MOHTaXy TEXHOMNOrM4eckux TpyBonpoBOAOB M3 MONUITUNEHA,
nonunponureHa, BUHMNNacTa n gproponnacra.

B o06ocHOBaHHbLIX Criy4asix OOMycKkaeTcsi MpPUMEHEHUE CTaHAAPTHbIX (PTOPONNAcCTOBbIX COEAVMHUTESNbHLIX YacTen,
GPOHMPOBAHHLIX METAIOM.

3.11. ins Tpy6onpoBoAOB, TPAHCNOPTUPYIOLWMX HEKOPPO3UOHHBIE U HEearpeccuBHbIE BELECTBa, CredyeT NPUMEHSTb
CTaHZapTHY TpyGONPOBOAHYH apMaTypy, U3rOTOBMSIEMYIO U3 YyryHa, CTanu, faTyHu; KpaHbl NPOOKOBble U LiapoBble
dnaHueBble, BEHTUNM U 3a0BWXKM (oriaHLeBble 1 T.4.

3.12. MNpwn TpaHcnopTupoBaHuu no Tpybam BeLuecTB, KOPPO3MOHHBLIX W arpeccuBHbIX MO OTHOLUEHWIO K MeTanny,
cnepyeT MPUMEHHATb CheuvanbHylo apmaTtypy, W3roToBNsSeMyl K3 nfnactMaccbl MNU M3 meTanna C 3alMTHbIM
NOKPbITUEM, XMMUYECKasi CTOMKOCTb KOTOPbIX AOMMKHA ObITb HE HUXe, Yem y Tpyb (puc.19).

Puvc.19. 3anopHas apmatypa Ansi KOPPO3UOHHbLIX Y arpecCUBHLIX BELLECTB:

a - BEHTUIb 3aMOpHbIV 'YMMUPOBAaHHBIN; 6 - BEHTWUMb 3an0OpHbIA AnadparMoBbIv C 3aLUTHBLIM NOKPLITUEM UMK
PyTEpPOBaAHHBLIN; 8 - BEHTUIb CUINbGOHHbIN N3 NIIACTMACChI; 2 - 3aTBOP LUITAHrOBbIN
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OcHOBHble CTpoUTENbHbIE pa3Mepbl M Macca ykaszaHHOW apMaTypbl NpuBeseHb! B Tabn.26.

KOHCTpYyKUMA 1 OCHOBHble pa3mepbl AvadparmMoBbIX BEHTUNEN WU TexHudeckne TpeboBaHWs Ha  HUX
pernameHTupytotca FOCT 9660-71.
Tabnuua 26
3anopHas apmaTtypa - Temnepa- D,. L, M, |Macca MaTtepunan n 3awnTHele
¥' | TypHble ' MM MM , KT MOKPbITUS!
MMa | npepensl,| MM
°C
BeHTunu goytepoBaHHble 0,6 Ot -15 125 400 580 52 |KucnotocTtomnkas pesunHa
YyryHHble 15463 0o +65
150 480 660 72
200 600 730 130
250 730 830 212
300 850 870 264
BeHTunu gnadgparmosble 1,6 Lo +60 6 70 73 0,5 |Monnatunen,
YyryHHbI€ C 3aLLMTHbIM unu dpToponnact 42111
nokpbiTem Px26324; no +110
Px26368
10 90 80 1,2
15 110 105 2,7
20 130 120 4,3
1 To xe 25 150 140 6,1
32 170 145 8
40 290 190 12,4
50 200 210 13
0,6 " 80 240 270 16,3
100 270 320 25,6
BeHTunu guadgparmosble 1,6 Ot -15 10 120 32 2,4 |dToponnact
amManupoBaHHble go +120
4yryHHble 15493am;
15 130 82 3,3
20 150 120 54
25 160 120 5,9
154953am 1 To xe 32 180 168 8,8 |Pes3nHa
40 200 168 9,9
50 230 200 15,1
65 290 200 17,4
15495am 0,6 OT1-15 80 310 240 28,5
no +120
100 350 245 33,5
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To xe,
KA 26333

BeHTunu cnnb@oHHbIe
YyryHHble, (byTEPOBaHHbIE
¢ToponnacTom

Px26058

BeHTMnn n3 nonunponunexHa
15n57n

BeHTunu ns
neHTannacta 15n56n

3aTBopb! LWAHroBbIE U3
antoMNHMEBOrO cnnasa
32a3p 1 98007

0,6

0,6

0,6

0,25

0,6

Ho +90

Or-10
no +125

Oo +50

" +100

" +50
" +60
" +90
nnm

po +110

150

200

25

40

50

80

100

32

50

32

50

100

50

80

100

125

150

200

410

500

140

230

230

270

300

180

230

180

230

350

230

310

350

400

480

600

415

602

200

200

200

220

220

220

250

220

250

305

236

294

420

385

512

520

83
140

17,2

23,2
20,5
46,5

56

1,45
8,0
2,05
55

13,2

16
29
34
53

74

Mocobue k CH 550-

dToponnact
42nn0

MonunponuneH

[NeHTannacr

Pe3nHa mapok: 1a-19-7889, 16-

21-6620 n 111-16-20, HO-68-2 no
TY 38-1051082-76 1 mapku 51-
2104 no TY 38-1051050-76

82

[Ns YyryHHbIX FyMMUPOBaHHBIX BEHTUNEN NpUCOeanHUTENbHbIE pasmepbl draHues yctaHosneHsl FTOCT 1235-67, ans
YYryHHbIX 3ManuMpoBaHHbIx BeHTunen - FOCT 12815-67, a Ans WnaHroBbixX 3aTBOPOB M3 antoMuHueBoro cnnasa - FOCT

1234-67.

4. TM\OPABJIMYECKUW PACYET TPYEOMNMPOBOJOB

4.1. TvppaBnuyeckuii pacyeT TpybonpoBoaoB crnegyeT Npou3BoAWTb MO Homorpamme (puc.20), cocTaBrieHHOW
LHUN3M uHxeHepHoro obopyaoBaHus B cooTBeTCcTBUM € rmasot CHulT no npoekTMpoBaHWIO HapyXHbIX ceTen u
COOpYXeHun BogocHabxeHns. [lonyckaeTcs npou3BoAWTb TMApaBnUYecKkun pacyet Tpyb cormacHo WHCTpykumm no
MPOEKTUPOBAHUIO N MOHTaXy ceTel BOAOCHAabXeHWS M KaHanmmsaumn U3 nnactmMaccoBbix TPYD, a Takke nonb3oBaTbCs
Tabnvuamn Ansa ruapaBAaUMyYeckoro pacyeta HanopHbIX U 6e3HanopHbIX TPy6onpoBoaoB M3 nnactmaccosbix Tpy6, OHTU
CKTB "OHepronpomnonumep”, M., 1982 r. unn Tabnuuamu ons ruapaBnnyeckoro pacyeta TpybonpoBogoB KaHanm3aumm
1 BogocHabxeHnst U3 NnonunatuneHosbIx Tpyb Gonblioro AnameTpa, YacTe 2, Fmasmocctpon, M., 1981.
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Puc.20. Homorpamma anst rmgpaenmMyeckoro pacyeta HanopHbIX TpyOOnNpoBoaoB M3 NnacTMaccoBbIX Tpyo

Homorpamma yunTbIBaeT NoTEPU Hamnopa, Bbi3aBaHHbIE CThikaMu TpyG B pasmepe 15% noTepb Hanopa no Tpy6e.

#s

£

Mocobue k CH 550-82
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PacueTHbIi BHyTPEHHWIA AuameTp Tpy6 Dp onpeaensieTcs no popmyne
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Dy =d=25. ©)

Mpumep. [nsa TpyObl C BHYTPEHHUM pacHeTHBIM AMaMETPOM % =90 MM npwu gonyckaemom cKkopocTu notoka ¥ = 0,5

m/c no Tabn.20 Haxoaum 4 i u pacxod & = 3,4 nlc.

4.2. Homorpamma n Tabnuubl cocTaeneHbl Ansi Bogel ¢ TemnepaTypoir 10 °C (koadhdULMEHT KMHEMATUYECKOW

2 . .
BAskocTM wg = 1,31 cm/c). Ana Bodbl C Apyroi TemnepaTypoi WUnn Ans BelecTs C ApYMM Ko3hULIMEHTOM
KMHEMaTUYECKON BSI3KOCTU NMOTEpPU Hamopa, orpefernsiemMble MO HOMOrpamme unu Tabnvuam, criefyeT yMHOXaTb Ha
K03(hULIMEHT MO BS3KOCTU XNAKOCTU fag , 3HAYEHNA KOTOPOTO NPUBEAEHBI Ha PUC.21 UMK BLIMUCASIOT MO chopMyne:

K= ‘_n, (6)
B "ﬂ '

roe v - KOSqD(bI/ILI,VIeHT KWHEMAaTU4ECKOM BA3KOCTH TpchnopTMpyeMOM XNOKOCTWU.
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Puc.21. 3aBMCMMOCTb KoadhpuLmeHTa Kr N KMHEMaTWNYeCKON BA3KOCTM BOAbI OT TEMNepaTypbl

4.3. Mpu TpaHcnopTMpoBaHUKM No TpybonpoBogam BeLLecTB, MIOTHOCTb KOTOPbIX OTNMYaeTcs OT MIOTHOCTM BOAb,
noTepu Haropa, onpefensieMble N0 HoOMorpaMmMme Uy Tabnuuam, criedyeT YMHOXaTb AOMOMHUTENIbHO Ha NOMPaBOYHbIN

KO3 DULMEHT Ha MAOTHOCTb XXUAKOCTU K , 3HAa4YeHnA KOTOPOro BblHUCIAKOT KakK

£ =L, ()

x
rae -°r - NNOTHOCTb TpaHCNOPTUPYEMOW XNOKOCTH;

% - NNOTHOCTL BoAkl Npy Temnepatype 10 °C.

4.4. MoTepu Harnopa # Ha pacyeTHOM yyacTke Tpy6onpoBoaa creayeT onpeaensTs no popmyre

b= (8)
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rae f - KO3(PMUMEHT, yuMTHIBAIOLLMIA NOTEPU HANOpa B COEAMHUTENbHLIX AeTansax WU apMmatype, NpUHUMaeMbii

paBHbIM OT 1,1 (4N NpsAMbIX TPYGONPOBOAOB 3HAYMTENbHOM ANUHbI) 4o 1,6 (Ana Tpy6onpoBOoAOB C MHOMOYUCHEHHBIMU
NoOBOPOTaMU, OTBETBIEHWUSMU, apMaTypPOn 1 T.1.);

I - rMapaBnUYECKUit YKIOH;

i - ANnHa pacyYeTHOro y4actka, M.

5. KOHCTPYUPOBAHUE TPYBOIMNPOBOAOB, NMPOKNAObLIBAEMbIX
OTKPbITbIM C[TOCOBOM

5.1. MNpu KOHCTPYMPOBAHWUW MNACTMAacCOBbIX TPYBONPOBOAOB HEOGXOAMMO YYUTLIBaTL crieunduyeckme ocoGeHHOCTU
mMaTepuana Tpy6, a UMEeHHO: BbICOKWI KO3(DMULIMEHT NMMHENHOTO YANUHeHUs (B 8-25 pa3 Bbllle, YeM y cTanbHbIX TPYG) U
Gornee HU3KME MO CPaBHEHUIO C METANTIMYECKUMU TpyGamMm MexaHUYecKyto NPOYHOCTL 1 TBEPAOCTL (CM. Tabn.3).

5.2. BenuumHy TemnepaTypHOro n3MeHeHus AnvHbl ToyGONpoBoaa HaanexuT onpeaensTts no hopmyne

A =il 9)

roe ¥ - KoadhOUUMEHT NNHENHOIO PacLLUMPEHUs, NPUHMMaeMblii no Tabn.3;

£ - MakcumanbHas pasHOCTb Mexay Temrepatypamu CTeHOK TpybonpoBoga B Mpouecce 3KCrsyataumm w
OKpYy>KatoLLielt cpefbl, Npy KOTOPOW OCYLLIECTBISIETCA MOHTaX 3aMblKatoLLMX CTHIKOB TpyGONpoBoaa;

I - nepBoHavanbHas anvHa TpyGonposoaa, M.

M3ameHeHne anuHbl pr60nposona B 3aBMCUMOCTM OT ero AJIMHbl U pa3HOCTU TemnepaTtyp NpUBeAEHO Ha puc.22.
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Puc.22. 3aBucMmMocTb MU3MeHeHus AONUHbI pr60r|pOBO,D,a OT ero I'IepBOHa\-IaJ'IbHOIZ ONWHBI U Pa3HOCTU TeMnepaTyp Ansd

TpyO:
a-un3MNMHO v NBAO; 6 - u3 MM, 8 - 3 NBX
5.3. TpybonpoBoabl 13 nrnacTtmMaccoBbix TpyO crnegyeT MpoKnagbiBaTh: MEXLUEXOBbIE - HA 3CTakadax Wnu OTAENbHO
CTOSILMX Ornopax W B ranepesx; BHYTPULEXOBbIE - MO KOMOHHaM, 3TaXepkaM M Nrowiagkam, Ha KOTOpPbIX YCTaHOBINEHO

obopygoBaHue, No CTeHaM BHYTPY 34aHWI, Ha NoABecKax K 6ankaMm nepekpbITUM.

Tpybonposoabl u3 MNBX 6e3 cBetocTabunuampyowmnx [obaBok (ECTECTBEHHOro LBeTa) MpoKnaabiBaTb OTKPLITO
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Ha3eMHO U Hag3eMHO 3anpeLlaeTcd.

5.4. Tpun oTkpbITOM Npoknagke TpybonpoBoaoB M3 TepmonnacToB 6e3 Tennom3onauuy HapyxHasi NoBepXHOCTb Tpyo
CBETNIOOKPALLEHHbIX 1 6enoro LBeTa MOXET HarpeBaTbCs B CpeaHEEBPONencKor nonoce Ao temnepatypsbl 45 °C, a 1pyb
TEMHOOKpaLUEeHHbIX U YepHoro ugeta Ao 60 °C. OTo HeobxoanMO yyuTbIBaTbL NMPU OMPeAeneHun BennynHel pabovero
AasreHuns ans TpybonpoBogoB M BEMMYMHBLI KOMNEHCaUuin TemnepaTypHbIX yAnuMHeHnn Tpybonposoaa.

TpybonpoBoabl U3 NracTMaccoBbix TPyO, NpoknazbiBaeMble COBMECTHO CO CTanbHbIMKU TpybonpoBoaamu, 1 umetomne
Ha NOBEPXHOCTU TeMMepaTypy Bbille AOMNYCTMMOW ANs NNacTMace, A0MKHbI ObiTh 3aluLLEHbI OT TEMNIOBOrO BO3AENCTBUS
(yBenunyeHue paccTtosiHMin Mexay TpybonpoBogamMm, yCTaHOBKa 3alUMTHBLIX TEMNMOBLIX 3KPAHOB W TEMMOBOW U30NSLUN U3
Hecropaembix matepuanos). lMpu aTom TpybonpoBoabl M3 nnacTMaccoBbix TPYO crnegyeT pacnonaraTb, Kak npaBuno,
HWXe CTarnbHbIX.

5.6. BHyTpU 340aHMin B MecTax BO3MOXHOIMO MEeXaHMYeCKOro MoBpeXOeHUs MrnacTMacCoBbIX pr6, KaK npaswuio,
cnenyet nNnpuHMMaTb CKPbITYHO NMPOKNagky B 6op03/:|,ax, KaHanax, MOHTaXHbIX LaxTax. [1pn aToM K MecTam npoKnagku
pr60I'IDOBOIJ,OB OomkeH ObITb obecneyeH cBO6OAHbIN 00CTyn nocpeaACTBOM YCTaHOBKU OBEPOK, CbEeMHbIX LLUMTOB U T.M.

5.6. Tpy6onpoBoabl, NpoKnafbiBaeMble B MeCcTax BO3MOXHOMO UX MOBPEXAeHWs (HaZ npoesfamu, Joporamu, nop
NELEeX0AHbIMU MOCTKAMMU U T.M.), AOSDKHbI GbiTb 3aKM0YeHb! B (DYTAAPL! UM 3aKPbIThl KOXYXaMu, U3roTOBIIEHHbIMU U3
Boree NPOYHLIX MaTepuasos, YeM MnacTMaccoBble TPYGbl. KOHLbI KOXYXOB UMK (PyTISAPOB AOMKHBI BLICTYNATh HE MeHee
0,5 M OT HapyXHbIX CTEHOK NepecekaeMbiX MU COOPYXKEHUIA.

BHyTpeHHUA gnameTp dyTnspa gomkeH 6biTb Ha 100-200 mm Gornblue HapyxHoro AmameTpa Tpybonposoga (c
y4eTOM n3onauun).

5.7. TpybonpoBoabl B MecTax nepeceyeHusi pyHOaMEHTOB, MEPEKPLITUA U NEPEropoaoK AOIMKHbI 3aKniyaTbCcs B
yTNApbl, M3rOTOBMEHHbIE, KaK MPaBWUMo, M3 CTamnbHbIX TPYD, KOHUbI KOTOPbIX AOMKHbI BbiCTynate Ha 20-50 mm 13
nepecekaeMon KOHCTPYKLIMK.

OnuHy dyTnspoB, NepecekaroLmx CTEHbI M NEPErOPoaKM, AOMYCKaeTCs NPUHMMATL PaBHOMW TONLMHE NepecekaeMon
CTeHbl UNu Neperopoakn. 3asop Mexay TpybonpoBogamu 1 yTnsapaMm 4oSkeH ObiTb He MeHee 10-20 MM U TLATENbHO
YNIOTHEH HEroproYMM MaTepuanom, 4onyckalLwmm nepemeLleHme TpybonpoBoga BAOSb €ro NPo4oSIbHOM OCH.

5.8. B cTpouTenbHbIX COOPYXEHUSIX, KOHCTPYKUMSAX WU dNeMeHTax 34aHui AOMKHbl OblTb yCTaHOBMEHb! 3aknagHble
YacTu Ana KpenneHua pr60|‘IpOBO,ElOB N OCTaBlieHbl OTBEPCTUA B CTEHAX, Neperopogkax u nepekpbiTnax Ana npoknanku
Tpybonposoaos.

KpoHwTenHbl, onopbl U NOABECKN yCTaHaBNUBAKT Mocne pa36VIBKVI ocun pr6OI'IpOBOJJ,a n onpeneneHna Mect Ux
KpenneHua.

5.9. MoHTax nnactmaccoBbix TpybonpoBOOOB credyeT BbIMOMHATL Ha 3apaHee YCTaHOBIEHHbIX Onopax,
KpOHLITenHax, nogseckax. MNpy aTom AOMmkHbl ObiTe BblAepXaHbl NpedyCMOTPEHHbIE MPOEKTOM YKIOHbI UMW YKMOHbI B
npegenax 0,002-0,005 Ha 1 m Tpy6onpoBoaa B CTOPOHY ABUXEHUS XUAKOCTMY.

TpybonpoBoabl He JOKHbI NMPUMbIKaTb BMNIIOTHYK K MOBEPXHOCTU CTPOUTENbHBLIX KOHCTPYKUMIA. PaccTosiHve B cBETY
mexay Tpybamu 1 CTPOUTENbHBIMM KOHCTPYKLMSIMU AOMKHO ObITb He MeHee 20 MM.

5.10. HapyxHble (MexuLexoBble) TpybonpoBoAbl 3HAYMTENbHOW MPOTSXKEHHOCTUM PEKOMEHAYeTCs ykraAblBaTb Ha
CMIOLIHOM OCHOBaHUMU.

[opu3oHTarnbHbIE Y4aCTKM BHYTPULEXOBLIX TPYGONPOBOAOB, pachonoXeHHbIe B MecTax, rae TemnepaTypa BellecTsa
UnuM okpyxatollen cpedbl He npesblwaetr 30 °C, pekoMeHAyeTcs MPOM3BOAUTb Ha OTAEMbHO CTOSILLMX Ornopax,
nogseckax, ckobax 1 KpoHLITeHaXx, a Npu ykasaHHblx TemnepaTtypax Boile 30 °C - Ha CNAOLWHOM OCHOBaHUM.

5.11. Mpy KOHCTPYMpPOBaHWU TPYyOOMpPOBOAOB CrieayeT MOSIHOCTBIO MCMONb30BaTb KOMMEHCUPYIOLYH CMOCOBHOCTb
3MeMeHTOB TpybonpoBodoB. JTO [AOCTMraeTcs BbIGOPOM  pauMoHanbHOW  CXeMbl MPOKMagkM U NpaBUIbHbLIM
pasMeLLeHMeM HEeMNOOBWXHbIX KpenneHuin, Aenswmnx TpyGonpoBoabl Ha yyacTku, TeMnepaTypHas aedopMaumns KoTopbIX
NPOUCXOANT He3aBMCMMO OAMH OT APYroro 1 BOCMpuHMMaeTcs MoBopoTamu Tpy6onposoga (puc.23).
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Puc.23. Npumepsl paunoHanbHOM pacCTaHOBKM HENOABWKHbBIX KpenneHumn
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5.12. MnHumarnbsHoe paccTosiHMe OT Ocelt OTBOAOB MM TPOMHMKOB [0 KpenneHuin Ha Tpybonposoae (puc.24) crneayet
NpUHUMaTb B 3aBUCUMMOCTW OT MaTepuana Tpyb, nx avameTpa u BenuyuHbl YANUHEHUS Mo rpadpukam, npuBeaeHHbIM Ha
puc 25. YkasaHHble rpadukm MOXHO MCNOMb30BaTh Takke Ans pacdeTta [1-obpasHoro komneHcaTopa (cMm. puc.24),
npoknaaky Tpy6 B waxrax nunv npu yctaHoBke apmaTypbl Ha Tpybonposoge (puc.26).

&

Puc.24. N3orHyTele yyacTku TpyGonpoeoaa, npeaHasHadeHHble AN KOMNeHcauuy TemnepaTypHbIX U3MeHeHUIn OrnnH
Tpy6

a - THyTbI 0TBOA; 6 - IM-06pasHbI KOMMeHcaTop
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Puc.25. MuHnmaneHoe paccTosiHMe OT HENOABWKHOMO KPEMMeHUsa A0 OTBOAA UMM TPOMHUKA Ha yvacTke Tpybonposoaa,
npeaHa3HayYeHHOoro AN KOMMNeHcaLmm TeMnepaTypHbIX U3MeHeHU Tpyo:
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a-un3lHO; 6 -us MNBA; 6 - 3 IMl; 2 - n3 NBX

Puc.26. MNpoknagka nnactMaccoBbix TPyO:
a - B WaxTte; 6 - N0 CTeHe C YCTaHOBKOW BOAOPa3bopHOro kpaHa
5.13. B HeobxoaumbIx criyyasix KOMMEHCcUpylowasi crnocobHocTb Tpy6onpoBOAOB MOXET ObiTb MOBbIWEHA 3a cyeT

BBEAEHUS] [OOMONHUTENbHBIX MOBOPOTOB, CMYCKOB M MOABLEMOB, M3MEHSIIOLMX BbICOTY MPOKNagku, netneobpasHbix
KOMMNEHCaTOPOB UMM CbEMHbIX BCTaBOK kK 060pyaoBaHuio (punc.27).

Pnc.27. Cnocobbl NoBbILLEHNS KOMMEHCUPYIOLLIEN CNOCOBHOCTN TPYBONPOBOAOB 3a CYET BBEAEHUSA

a - AonoJTHUTEeNIbHbIX OTBOAOB U neTneo6pa3Horo KOMMeHcaTopa, 6 - CbeMHbIX BCTABOK
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5.14. Ha npsimbix y4dacTkax Tpybonposoga u3 BX 3HauuTenbHOW NPOTSXKEHHOCTU AOMXHbI yCTaHaBnuBaTtbcs [1-
o6pasHble nnn npoobpasHbie kKomneHcaTopsl (puc.28).

Pwuc.28. KomneHcaTtopsl gns Tpybonposogos 13 MNBX:

a - nnpoobpasHbliii; 6 - [-06pa3sHbIn

KomneHcauusa NUHENHbIX YANMHEHWUA TPYD U3 NONUITUNEHA U MONMMPONUIIeHa MOXET 06ecneynBaTbesl NPOAONbHbIM
n3rnbom npu Npoknagke Ux B BuAe "3Meiikn" Ha CMOLIHOM orope, LUMpKWHa KOTOPOW AOSKHa AonycKaTb BO3MOXHOCTb
nsrnba TpyGonposoaa Npu nepenage Temneparyp.

Mpu ycrnoBusix TEXHOMOMMYECKOro MpoLiecca Unu rmapaBnvku, Koraa TpyGonpoBoa AOMKEH ObiTh NPSIMbIM, Ha HeM
yCTaHaBnMBAKOT CUIb(OHHbIE (hTOPOMNIACTOBLIE KOMMNEHCATOPI.

5.15. Mpu npoknagke Tpy6 Manbix AvameTpoB (40 63 MM) Ha CRNOWHOM OCHOBaHWM criegyeT MNpUMEHSTb
nepcopupoBaHHble NpPounM, UCMonb3yemble ANs MOHTaXa TPYOHbIX M 3NeKTpPUYeckMx NPOBOAOK, B TOM Yucne Ans
CUCTEM KOHTPOMS M aBTOMaTU3aLmmn: NepopmpoBaHHbIe NOTKM, NOMockl U T.4. B 060CHOBaHHbIX crnyvasix, 0CO6EHHO npu
npoknagke Tpyb, pa3maTtbiBaembix M3 BYXT UMK C KaTyLleK B KayecTBe CMOLIHON Onopbl, MPUMEHSIIOT NiiacTMaccoBble
Tpybbl 6onbLuero guameTpa.

CnnowwHble ocHoBaHus Ans Tpy6 Gonblioro gvameTtpa MOryT ObiTb BbIMOMHEHbI B BUAE >xernoba unu CrnnoLiHoro
OCHOBaHWSA M3 NMUCTOBOW CTanu unM MeTannonnacra, a Takke C WCMONb30BaHWEM YrOMKOB M LUBENNEPOB CTarbHbIX
FHYTBIX MW NPOKaTHbIX.

5.16. CnnoLHoe ocHoBaHue Kpenntca K CTPOUTENIbHbIM KOHCTPYKUUAM U OGODWJ,OBaHVIIO C NOMOLLbIO KPOHLLTENHOB
M noaBecoK. KOHCprKLI,VIﬂ 3TOr0 OCHOBaHUS LoMmkHa obecneyvnBaTb BO3MOXHOCTL CaMOKOMMeHcauum pr60I'IpOBO,D,OB B
MecCTax NoBOopoOTa, NpucoegnHeHuna OTBETBMNEHUNA U T.M.

5.17. Bbibop ceveHnss CnNnowHOro ocHoBaHusA (p1c.29) nNpu Npoknagke Heckorbkux TpybonpoBOAOB NPOM3BOAUTCS B
3aBMCUMOCTM OT CymMMapHon Macchl 1 M TpybonpoBogos no tabn.27 npu paccTosHUu Mexay onopamu unv nogseckamu,
paBHoM 6 M. [lpu paccTosHuM Mexgy onopamu wnv nogseckamm 3 M BblOOp CeYeHWss CNIOWHOrO OCHOBAaHUA
npov3BoaMTCS Mo Tabn.27 ¢ y4eToM yMeHbLUeHWs AeWcTBylolwen Harpysku B 8 pas. LUvpuHa cnmnowHoro ocHoBaHMs
BblIOMpaeTcs B COOTBETCTBMM C KONNMYeCTBOM Tpybonposoaos v TpebosaHnsamm n.5.14.

Tabnwuua 27
Harpyska ¢ , kr/m Ceuenve yronka B X8 %xd , km, npu yknone
TpybonpoBoaa
. | .1 .1
] | | L
100 125 230
1
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2 63x40x5 90x56x5,5

3 63x40x5

5 75%x50x5

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

Puc.29. K BbIbopy ceyeHuns yronkoB Nof CriowHOe OCHOBaHMe

5.18. B mectax yCTaHOBKM pasbeMHbIX COeOMHEHWW WM OTBETBNEHUN Tpyb, nmepecekalowmxcsi CO ChMOLHbIM
OCHOBaHMEM, B HEeM JOJKHbI OblTb NpedycMOTpeHbl pa3pbiBbl. B MecTax paspbiBa ycTaHaBNMBalOTCS AONOMHUTENbHbIE
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KpenneHua. PacnonoxeHune MecT CTbIKOB CMMOLLUHOro OCHOBaHMUA OOJTKHO onpenenAaTbCda ¢ y4eToM ycnoswh NpoKnaaku.

5.19. PacctosHua mexgy KpenneHusMum nnacTmaccoBbix TpybonpoBOAOB, MpOKMagbiBaeMblX FOPU3OHTanbHO Ha
OTAenbHbIX onopax, cneayeT NpUHMMaTb B COOTBETCTBUM C rpadonkamu, npuBeAeHHbIMU Ha puc.30-33.

Ona tpy6 wn3 MHAO, NBO v MM tunoe C, CJ1 u J1 pacctosHua mexay KpenneHusiMu crnegyet yMeHbllaTb NyTem
YMHOXEHUS BENUYMH, NOMYyYeHHbIX No rpadukam Ha puc.30-32, Ha koadpduumneHTsl cootTBeTcTBeHHO 0,9; 0,8 1 0,7. Ana

Tpy6 m3 TMBX tuna OT paccTosHns mexgy KpenneHnsamu criegyeT yBenuumBaTb MyTEM YMHOXEHWUS BenWYWH,
nosyyYeHHbIX No rpadumky Ha puc.33, Ha koadpdumumeHT 1,1.

[ 23
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Punc.30. PaccTosiHua Mexay KpenneHusiMm Ha ropusoHTarnbHbIX ydactkax Tpybonposoga us MHO tuna T
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Puc.31. PaccTosiHna Mexay KpenneHusiMm Ha ropuaoHTarnbHbIX ydacTkax Tpybonposoga us MNBA tuna T
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Puc.32. PaccTosiHWsl Mexay KpenneHUsiM1 Ha ropusoHTarnbHbIX yyacTkax Tpybonposoga ma MM tuna T
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Punc.33. PaccTosHna Mexay KpenrneHnsiMm Ha ropusoHTarnbHbIX yyactkax Tpybonposoga us NMBX tTunos J1, Cu T

[na BepTukanbHbIX TPyOONPOBOAOB PACCTOSHUS MEXAY KPEnneHUsiMU, NoryvyeHHble NS FOPU30HTaNbHbIX Y4aCTKOB,
Heobxoamnmo yBenuumeaTtb Ha 30%.

padukm Ha pnc.30-33 nmonyyeHbl Npy TPaHCMOPTUPOBaHWM NMo Tpybam Boabl. Mpu TpaHCMOPTUPOBAHMM BELLECTB,

3
NMOTHOCTb KOTOPbIX Bbile 1 r/cM™ , pacCTosHWSA MeXAY KpenneHusMu crepyeT yMeHbluaTb MyTeM YMHOXEHUS Ha
Koo puumeHT IF B COOTBETCTBUN C puc.34.

B

I ;

5 §25 5 fﬁs z
et

Pwuc.34. MNonpaBoyHbIin KOAhdULMEHT NP oNpeaeneHnn paccTosaHUA MEXay KpenneHnsamMmn Ha nnoTHOCTb BeLLecTBa,
TpaHcnopTupyemoro no Tpyéonposogy

5.20. PaccTosiHns Mexay KpenneHmsaMy nnacTmMaccoBbiX TPy6onpoBoAoOB, Nexalux Ha CrnsoLwHOM OCHOBaHUKU, MOTYT
npesbIWaTh 3Ha4YeHns, npuseaeHHble Ha puc.30-33, B 2-3 pasa.

5.21. ApmaTypa, ycTaHaBnuMBaemasi Ha MNnacTMaccoBbiXx TpybonpoBogax, [AOfKHA WMEeTb CaMOCTOSITENbHOE
KpenneHne K CTPOUTEMbHbIM KOHCTPYKUMAM, 0O0OpyAoOBaHWIO WMnuU kpoHwTeHaMm. Onopa Ans KpenneHus apmaTtypbl
N3roTOBNSETCH FHYTbEeM U3 CTanbHOro NMCTa UNn pe3kon CTaH4apTHOrO Yronka u coeamHsaeTcs ¢ ee dnaHuem 6ontamu,
a cama onopa KpenuTcs K KOHCTpyKumam 6ontamu nnu ceapkon (puc.35).
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Puc.35. KpenneHue apmatypbl C TOMOLLbIO OMopbl AN Tpy6 AnaMeTpom:
a-p[o 63; 6 - cebile 63
5.22. KpenneHnus pasgensitoTcsl Ha MOABWXHbIE M HemnoaBWXHble. [oABWXKHbIE KPEnneHus npedHasHadeHbl Ans
nepemeLleHns B HUX Tpy6 BAOMNb OCKU, @ HENOABWXKHbIE - A1 UCKMHOYEHWUS 3TOTO NepeMeLLEHUS.

5.23. MopaBuxHble KpernreHust nonyyaloT MyTeM YCTaHOBKM MnacTMaccoBoW TpyObl C 3a30poM 2-3 MM B ckoGe,
M3roTOBINEHHOM U3 METANMNYECKOro NpyTka, Ui XOMYyTa, U3rOTOBMEHHOO MHYTLEM UMM LUTAMMNOBKOM M3 nucTa (puc.36).

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 61



Mocobue k CH 550-82

Pnc.36. MNoaBwxkHbIE KpenneHnst NnacTMaccoBbIX TPY6 ¢ npyMeHeHneMm:

a - ckobbl; 6 - XoMyTOB; 1 - ckobBa; 2 - Npoknagka u3 pesuHsbl; 3 - Tara; 4 - XoMmyT; 5 - HacTuUr; 6 - yronok

Mpn aTOM 3ayceHUpbl, OCTpble KPOMKM, 3aBOWHbI U 3aaMpbl Ha BHYTPEHHEW MOBEPXHOCTW CKOO MNM XOMYTOB He
AonyckarTcsi. XOMyTbl AOMKHbI MIMETb 3arHyTble HapyXXy KPOMKM.

Mpu ncnonb3oBaHnM xoMyToB 6€3 3arHyTbIX HAPYXXy KPOMOK MeXAy HUMW U NOBEPXHOCTbIO NNacTMaccoBOWn TpyObl
cnepyeT ycTaHaBnuBaTb cBo6oaHO (6e3 HaTshkeHMsl) MpOoKMagKky M3 MOMNMATUIIEHOBOW MEHTbl C YTOMLEHUSMU MO
KpoMKam, Hanpumep, B cooTBeTcTBUM ¢ FTOCT 22689-77. Mpu 3TOM TOMWMHA XOMYTa AOMKHA OblTb MEHbLUE LUMPUHBI
NEHTbl Ha BEMWYMHY YyTonuleHn. Bo un3bexaHne noOBpeXaeHWs NnacTMaccoBOW TpybObl ycTaHOBKa IeHTbl U3
NONMVUBUHWUXIOPWAHOTO NacTuKa 3anpeLuaeTcs.

5.24. HenopgwxHble KpenmneHus nosyyaloT nyTem YCTaHOBKW C ABYX CTOPOH MOABMXHOIO XOMyTa Haknagok u3 Tpyo
MBX, npukneumBaemblx K Tpybam, unu coeguHUTENbHbLIX geTanew, nNpeMMyLlecTBEHHO MydT, W3 NonuMaTuneHa,
npmeapvBaemMbIx k Tpy6am n3 nonmatunena (puc.37).
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Pwnc.37. HenoaBuxHble KpenmneHusi NnnactTMaccoBblX TPy6:

a - C npumeHeHnem aByx MydT; 6 - C ABYMSI HAaKNaakamu; 8 - CTSKKa Haknagok, npuknenBaemblix K Tpybe us MNBX;
2 - XOMYT C pe3nMHOBOW Npoknaakon; 0 - onopa K naHUeBoMy COeANHEHMIO

B kauecTBe HEMOABWKHOW OMOPbI CriedyeT NPUMEHSTH Takke (raHLeBOe COeAUHEHWE, 3aKpennsieMoe Ornopol K
CTPOUTENBHON KOHCTPYKUMM WM COEAVHWUTENbHYI0 AeTanb Ha TpyGonpoBone, C [ABYX CTOPOH KOTOpOW pacronaratoT
onopbi.

5.25. ins Tpy6 13 nonuatuneHa v NonunponuneHa Ha ydactke TpybonpoBoga HEeGONbLUOW NMPOTSHKEHHOCTM (C 5-7
KpenneHnsmMmn) B KayecTBe HEMOABWMXXHOIO KPErnieHMs MOXHO WCMOoNb30BaTb MOABWXHYIO OMOpY, MeXOy BHYTPEHHeWn
NMOBEPXHOCTLIO KOTOPOW U HapyXXHOW NMOBEPXHOCTbIO TPYObl yCTaHaBNMBAKOT PE3VHOBYHO MPOKNaAKy, WWPUHON Ha 10 MM
npeBbILLIaloLLLEN LWMPUHY OMOopbI.

Pes3nHoBas npoknagka [ofmkHa CXMMaTbCs XOMYTOM C TakuMM ycunuvem, 4Tobbl paguanbHas pedopmauunsi He
npesbiwana ans Tpyoel u3 MM - 3,5, MHA - 4, MBL, - 6 n NMBX-0,8%.

Kpennexus ¢ pe3nmHOBbLIMKU MPOKNagkaMu MOXHO MCMONb30BaTh Takke Ansd TpybonpoBoaoB 13 nonuatuneHa w MM B
cny4asx, korga TemnepartypHbie gecdopmauum TpyoonpoBoaa KOMNEHCUPYOTCS U3MEHEHNEM €r0 NPOAOSILHOro n3rnoda.

5.26. [insa KpenneHns BepTuKarbHbIX y4acTKOB TpybonpoBoaa onopbl yCTaHaBNMBAOT NOA COEAUHUTENBHON AeTarbio
Ha Tpybe unu nop Haknaakow u3 MNBX, npuknensaemon k Tpybe us NBX (puc.38). B kauyecTBe KpenneHns BepTUKanbHOro
y4yacTka cnefyeT NpuMeHaTb Takke (naHUeBOe CoeaUHEHNE, 3aKpensiieMoe ONopoi K CTPOUTENbHOM KOHCTpYKUMKU. Ons
TPy 13 NonMaTUNeHa 1 NONMNPoNuIeHa AoNyckaeTcs UCMOMb30BaTh Takke Onopbl C PE3UHOBLIMU MPOKNaAKaMu.

Pnc.38. Kpennexusa BepTukarnbHbIX y4acTKOB TPyGONpOBOAOB:

a - NoABMXHbIM KpenieHnem; 6 - HenoABWXHbLIM KpenneHunew, 8 - npu I'pyI'II'IOBOVI npokKnagke pr60I'IDOBO}:I,OB XoMyTamMun

5.27. KoHCTpyKUMK 0nop 1 NoABEeCOK NnacTMaccoBbix TPy6onpoBoaoB nsobpaxeHsl Ha puc.39 u 40.
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Puc.39. Onopsbl 1 noaeecku no OCT 36-17-77:

a - onopa KoHcorsbHasi; 6 - onopa KOHCOMbHasi CO CMIIOLWHbIM OCHOBAHMEM; 8 - NoABECKa C OAHOW TAron; 2 - NnogBecka co
CNIIOLIHBIM OCHOBaHMWEM; O - ornopa Ans BepTukanbHoro Tpybonposoaa; 1 - ynop; 1 - KpOHLITEWH; 3 - KOHCOIMb; 4 - XOMYT;
5 - cTorka
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2

| mrepaemanreae 10

Puc.40. Onopsbl 1 noaeecku no OCT 95-761-79:

a - kKopob Ansa 3aWwuThl TPYO; 6 - KOPOG rHYTLIN U3 NIUCTOBOW CTanM; 8 - KOPoO C 3aLLUMTHOW KPbILLKOK; & - KOpob M3 ABYX
MOSOBUH CO CMYTHUKOM; O - KOPO6 C COEANHUTENBHLIMU XOMYyTaMU; € - oropa C XoMyTaMu 1 6onToM; X - onopa Ans
npoknagku Tpy6 Yepes NepekpbITUs; 3 - onopa Ans Npoknaaku Tpy6 Yepes CTeHy; U - noaBecka Ans (praHueBbIxX
COeVHEeHMWIA; K - MoABecka C OLHUM KOpoGoM;

/1 - NoABecka ¢ ABYMsi THYTbIMU kopo6amu; M - NofBecka C ABYMSl XOMyTaMmu; H - NMofBecka rpynmnosasi; o - NoABecka ¢
XOMYTaMu 1 OMopHoii Barkoii; 17 - noABecka C OTKPbITLIM KOPOBOM; p - NoABecka C 3aKpbITbIM KOPOGOM

5.28. Ha noBepxHOCTY OMNOp M MOABECOK He AONYCKaOTCs 3a00UHbI, TPELUMHDI, 3aKaTbl, 3aAupbl, a TaKkke PakoBUHbLI U
6pbI3rn MeTanna oT CBapku U pesku.

OGpaboTaHHble AeTanu onop W NMOABECOK He AOSMKHbI MMEeTb 3ayceHueB. OcTpble KPOMKM AeTanei OOMKHbl ObiTb
NpuUTynneHbl. Pagnyc npuTynneHns fomKeH GbiTb He MeHee 1 MMm.

OTBepCTVIFI B AeTanax ornop U nogBecokK BbIMOJIHAKTCA CBepJieHUeM unu I'IpO6VIBKOIZ. Mpy nsrotoBneHun petanen
onop 1 NoABECOK LLUTAMMOBKOM pagnyc n3rnda aTux getanew AomkeH ObITb HE MeHee TOMLWWHBI MeTanna.

5.29. lMoBepxHOCTM Bcex AeTanen Ornop M NOABECOK, W3roTOBIIEHHbIX M3 CTanu 3a WCKI4YeHWeM pe3bboBbIX

ANEeMEHTOB, [AOMKHbl MMETb aHTUKOPPO3MOHHOE MOKPbITUE, OroBOPEHHOE MPOEKTOM B 3aBWCUMOCTM OT YCNOBUM
akcnnyartauuu. MNepen okpackon geTanu AOMKHbI ObITb OUNLLEHBI OT PXKaBYMHbI U 06E3XKMPEHBI.
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5.30. KpenexHble aeTany A0MmKHbI COOTBETCTBOBATL: 60nThl - TOCT 7798-70, raku - FTOCT 5915-70, waibsl - FTOCT
11371-68. MexaHnyeckue CBOWCTBA M peKkOMeHOyeMmble Mapku mMaTtepuana OoNnToB M raek OOMKHbl COOTBETCTBOBATHL
TpeboaHuam MOCT 1759-70.

6. CTATUMECKUN PACYET TPYB, YKNAOLIBAEMbIX B 3EMJE

6.1. HanopHble TpyGonpoBoabl M3 MnacTMaccoBbiX TPyO, yknaablBaemblX B TPYHT, LOJDKHbI ObiTb paccyvTaHbl Ha
BO3[ENCTBNE BHYTPEHHErO [AaBfEHWST M HA COBMECTHOE BO3AEWCTBUE BHELIHEWN MNPUBEOEHHOW Harpysku .P. oT

[OaBneHWsl TPYHTa U BPEMEHHbIX Harpy3ok, aTMocdepHoro aaeneHns npu obpasoBaHun B TpybonpoBoae Bakyyma PI-
1 BHELUHEro ruapocTaTnyeckoro AaBneHus .F:.‘.

BesHanopHble Tpy6onpoBoak! M3 3TUX Tpy6 cnefyeT paccyuTbiBaTb HAa BO3AENCTBYE BHELLHEN NPUBEAEHHON Harpysku
P‘ ¥ BHELLHEro rMapocTaTUUeCKoro AaBrieHus PI"I'

B 3aBMCMMOCTM OT ycroBuin paboTbl TpyGONpoBoAa BENUYMHY PacYeTHOro CONpOTUBIEHNS MaTepuana Tpyb cnenyet
CHWKaTb MyTEM YMHOXeHWsl Ha koabcouumeHT &  yCrioBuil NpoKnaaku NoA3EMHOro TpyGonpoBoAa, MPUHUMAEMbIil

paBHbIM 0,8 - Ans TpybonpoBOAOB, NPOKaAbiBAEMbIX B MECTaxX, TPYAHOOOCTYMHLIX AN PbiTbsl TPaHLUEN B Cly4Yae ero
noepexaenus; 0,9 - ans TpybonpoBoAOB, MPOKNaAblBaeMbIX MO YCOBEPLUIEHCTBOBAHHbLIMK MOKpbITUAMM; 1,0 - ans
ocCTanbHbIX TPYGONPOBOAOB.

6.2. OnpegeneHve HeO6Xo0AUMOM HecyLLei cnocobHOCTH TPYG NpY COBMECTHOM BO3AEWCTBUM NPUBEAEHHON BHELLHEN
Harpy3aku P.F, aTMOC(EpPHOro faBneHUsi npu 06pasoBaHMM B TPyGOMPOBOAE BaKyyMa {gee W BHELIHErO

rMopoCTaTUYecKoro AaBneHus .F" [OJDKHO MPOU3BOAMTLCS MO YCIOBUIO YCTOMYMBOCTM KPYIION (hOpMbl MOMEPEYHOro
ceyeHust Tpy6 1 no npenenbHON OONYCTUMON BENUYMHE OTHOCUTENBHOTO YKOPOUEHUst BEPTUKANbHOro AuaMeTtpa.

6.3. OnpegeneHve HeobGXoOUMOWM Hecylleh CcnocobHoCcTM Tpyd MO YCrNOBWUKO YCTOMYMBOCTWU KPYrion ¢opmbl
nonepeYyHoro CeYeHNs HaanexuT NPoM3BoanTb AN HanopHbIX Tpy6onpoBoaos no dopmyne

g
a ans 6e3HanopHbIX Tpybonposodos Mo hopmyne

£
P,,ZZ[T"-*P“ , (11)

2
roe .F.' - NpefenbHas BeNMYMHa BHELLHEro paBHOMEPHOro paauarnbHoro gaenexusi, MMa (krc/cm ©), koTopoe Tpy6a
cnocobHa BblaepxaTb 6e3 NoTepu YyCTOMYMBOCTM KPYrnoi hOpMbl NONepeyHoro Ce4YeHus;

P—, - pacyeTHas BHeLHAS npuBegeHHas Harpyska, H/m (krc/cm);

2
'PIII - BeNnuuMHa BO3MOXHOTO Bakyyma Ha pacyeTHOM ydacTke Tpybonposoga, MMa (krc/cm ~); mpu oTCyTCTBUM
crneuuanbHoro 060CHOBaHUsi NpuHUMaeTea pasHoii 0,1 MMa;

P" - BHELUHee rMapocTaTUyYeckoe AaBrieHne rpyHTOBbIX Bog Ha Tpybonposoa, Mla (krc/cm 2), onpegensiemoe no
dopmyne

By = Tolirs (12)
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B copmyne (11) ¥, - NNOTHOCTb BOAbI, C y4ETOM PacTBOPEHHbLIX B HeW conewn, H/M3 (Krc/cm3); H“ - BblcOTa
ctonba rpyHTOBOW BOAbI HaA BepXoM Tpybonposoga, M/cm.

3a KpUTUYECKYIO BENWYMHY NpefernbHOro BHELUHEro PaBHOMEPHOrO pafuanbHOro AaBfeHus criegyet npuHuMaTh
MeHbLLEE U3 3HAYEHU, BbIYUCIIEHHbIX NO hopMyrnam:

Fp= Gl (13)
P'l" =P+ I.IJIIFI.P, (14)

y 2 .
roe Pl. - NapameTp, XapaKTepusytoLLui XKeCTKOCTb 3ackinku, MIMa (krc/cm ), paccunTbiBaeMbIi MO COOTHOLLEHMIO

frp = 0.1258,, (15)

-
.F. - nMapaMmeTp, XapakTepusylLmii XecTkocTb Tpybonposoaa, MMa (krc/cm ), NpUHMMaEMbIA B COOTBETCTBUU C
AaHHbIMK pasf. 2 HacToswero MNocobus;

E..p - MoAyNb AledhopMaLmMy rpyHTa 3achInku, NPUHUMAEMBbIA COrflacHO AaHHbIM Tabn.28.

Tabnuua 28
Kateropus HaumeHoBaHue rpyHTa O6bemHas Mopaynb fAecdopmavumm rpyHTa 3achInku
rpyHTa mMacca Mra
rpyHTa, Er' '
3
T/m

CTeneHb ynnoTHEHUs rpyHTa

HOpMarnbHasi | NOBbILLEHHAas nnoTHas
npv HamMbIBKe
-l Meckn rpaeBenucTble, KPYMnHble N cpeaHen 1,7 8 16 26
KpYMHOCTK
- [Necku menkue 1,76 6 12 18
r-l Mecku nbinesartble, 1,8 5 7,5 10
cynecu
r-1v CyrnuHkn nonyteepable, TYroMsrkue u 1,8 3,5 5,5 8
TeKyyennacTuyHble
r-v Cynecu v cyrnvHKkn TBepable 1,85 2,5 5 7,5
Vi MuHbI 19 1,2 2,5 3,5

6.4. HeCYLIJ,yIO CMOCOBGHOCTb NOA3EMHOM0O pr60I'IpOBO,D,a no ycnosuto npegesibHo ,D,OI'IyCTVIMOVI BeNMNM4YNHbI oOBanunsauunun
nonepeyHoro ce4eHuA pr6bl (yKOpO‘-IeHVIF! BEepPTUKaribHOro ,qmameTpa) cnenyet onpenendartb no d)opmyne

F
Tp " ;ﬁnm [egl: (16)
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iy = EIl'.I'.llﬁ , 17)
4

rae g - OTHOCUTENbHAS AedopMauns BepTMKanbHOro gnameTpa Tpybbl, %;
P‘ - pacyeTHas BHELLHSAS NpuBeAEeHHasi Harpyska Ha Tpybonposog, H/m (krc/cm);

¢ - HapyXHbIit anameTp TpyBonposoaa, M (CM);

f - KO3hPULIMEHT, YYNTBIBAKOLMIA pacnpedeneHne Harpy3kn 1 ONOPHOW peakumn, KOTOpbIN cregyeT NpUHUMaTh: npu
yknagke Tpybonposoda Ha nnockoe ocHoBaHwue - 1,3, npu yknagke Ha cnpodunnpoBaHHOe ocHoBaHuve - 1,2;

- koathPULMEHT, yuMTLIBAIOLLMIA COBMECTHOE AECTBME OTNopa rPYHTa UM BHYTPEHHEro (BHELUHEero) AaBreHus,
BblYMCNSEMbIV MO hopmyne

g (18)
Ie .P,I,:P

Fp 0y

rae &g - NPEAENbHO AONYCTUMAR BENMHMHA OBANM3aLmMm NoNepeyHoro CeveHns Tpy6bl, %, NprHUMaemas aAns Tpy6
n3 MHA n NMBA - 5%, MM - 4%, MBX - 3,5%.

B dopmyne (18) Fo- BHYTPEHHee [aBfeHue TPaHCNopTUPYEMOro BeLLEeCTBa (CYMTAETCS MOMOXWUTENbHbLIM) MK
BHELLHee paBHOMEpPHOe paguanbHoe AaBrneHne (CYMTaeTcsa oTpuuaTenbHbIM), KOTOpOe MOXET BbiTb aTMocdepHbIM (Mpu
obpasoBaHun B Tpybe Bakyyma) wunu rugpoctaTtmydeckum (npy npoknagke TpybonpoBoaa HWXe YpPOBHSA BOAbl) MIu
AaBneHneMm rpyHTa.

6.5. BHeluHOl0 MpuBeAEHHYO Harpysky TpybonpoBoda criegyeT onpefensiTe C y4eTOM pa3MepoB MOMepeyHoro
ceveHust Tpyb, TpaHLIen M HacbINW; YCNOBUIA yknNagku TpyO, TpaHLien U Hacbinu; yCroBWiA yknagkv Tpyb; Buaa rpyHTa
OCHOBaHMS 1 3aCbIMNKN UMW Hacbinu TPyboNpoBoAa; CTENEHUN YNNOTHEHUS FPYHTa 3achInky (Hackinu); rmybuHbl 3anoXeHus
Tpyb; BMOAA W BeENUYMHBI BPEMEHHOW Harpy3ku, OEWCTBYIOLLEN Ha MOBEPXHOCTM FPyHTa MMM Ha OOPOXHON OAexae
(nokpbITUM) Hag TPYGONPOBOAOM.

6.6. Mpy onpefeneHun Harpy3oK Ha NoA3eMHble TPyGONpPoBOALI CrieayeT UMeThb B BUAY:
YCIOBUS YKNaaku TpyG: B TpaHLLE, B HAaChIMb U B Y3KYyt0 Npopesb;

crnocobbl onupaHusa Tpyd Ha ocHoBaHWe (B TpaHLLEE UMM B HACbINKW); HA MNOCKOE OCHOBaHWE C NOAGWBKOW Nasyx, Ha
FPYHTOBYIO BbIKPY>XKY U HA GETOHHbIN (hyHAAMEHT;

CTEeNeHN YNMOTHEHMS TPYHTa 3acbifNkM - HOpPMasibHYO, MOBbLILEHHYD W MIOTHYH, AOCTUraeMytd HaMblBOM (CM.
Tabn.28);

I'J'IY6VIHbI 3anoXeHusi, onpegensemMble BbICOTOM 3aCbInku FPyHTa Haa BEepXom pr6OI'IpOBO,EI,a.

6.7. TMpogonbHbI NpOMUNbL OCHOBaHWSA [OIKEH COOTBETCTBOBAaTb MPOEKTHOMY YKMOHY TpyGonposoza u
obecneuvBaTh NNOTHOE NpUneraHe TpyGoONpPOBOAa K OCHOBaHMIO MO BCeii ero AnvHe.

Cnocob onupaHust Tpyd Ha OCHOBaHWE HEOGXOOUMO NMPUHMMATb B 3aBUCMMOCTU OT Hecyllen CnocobGHOCTM IrpyHTOB
OCHOBaHUA M NPUMMEHsieMbIX TPYO M OT BENMUYMH Harpys3ok, ncxods v3 ykasanun rnasbl CHull Ha ocHoBaHMA 34aHui u
COOPY>KEHUN.

B cKkanbHbIX UM KPYMHOODBMOMOYHbLIX TPYHTax WMAW B MECYaHbIX W TTIMHUCTBIX PYHTaX, CoAepXalluxX BKMHOYEHUS
KPYNMHOOGIIOMOYHBIX TPYHTOB, @ Takke MpU cryyalHbiXx nepe6Gopax rpyHTa OCHOBaHWs, crieflyeT npefycMaTpuBaTb
BblpaBHMBaHUE OCHOBAHWSI MecYaHbiM TPYHTOM WU MECTHbIM TPYHTOM C TLiaTenbHbIM YMNOTHEHWEM, YcTpauBasi
noAyLwKy nos TpyGoONpoBOAOM M3 yKa3aHHOrO rpyHTa TOMLWMHOM He MeHee 10 CM Haj BbICTYNaloWuUMyU HEPOBHOCTSIMU
OCHOBaHWs.
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Mpu 3acbinke TpyGonpoBoAa KAMEHWUCTbIM [PYHTOM HaAMEXWT MPOU3BOAUTL NPEaBApUTENbHYH — 3achInky
TpyGonpoBoAa MSIrKUM rpyHTOM Ha TOmLWmMHy 20 CM Bbllle BepxHer 06pasytolen unm NpuMeHsTe CeLuanbHyo 3aLumTy
TpyGonpoBoaa 1 ero U3onauMm OT NOBPEXOEHUN.

6.8. B cnpodumnupoBaHHoM no AnvHe TpybompoBoda rPYHTOBOM OCHOBaHWM [AoOMmkHa ObiTb MpeaycMoTpeHa
BbIMOJIHsIEMAsi MEXaHU3MPOBaHHbIM CMOCOOOM BLIKpY>KKa Mo popme Tpyb ¢ yrrnom oxearta 2 i = 90° unm 2 ¢ = 120°.

NoTok 6eToHHOro byHaameHTa Tpybonposoaa AomkeH 6biTb rmy6uHoit He MeHee 0,25 ¢f ; ToMLMHa NoTKa Mo, HU3OM
TpyBbI Takke AomKkHa 6bITb He MeHee 0,254 , Ho He MeHee 15 cM (rae ¢f - HapyXHbI AMaMeTp Tpy6bi).

6.9. BenuuuHa Harpy3km Ha nogsemMHble TpybonpoBoAbl 3aBMCMT OT CTEMEHW YMNOTHeHWs (TpamboBaHws) rpyHTa,
ABNSAIOLWErocs TPaHLLEWHON 3aChkINKON, UMW YKINaabiBaeMoro B Hachlnb.

Ons OOCTWKEHUs HOPMAaNbHOM CTEMNEHW YNMOTHEHWUS, TpaMOOBaHWE 3acbiNKW BbINOMHSETCS CMOSMU TOSLWMHOW He
6onee 20 cm.

,D,J'Iﬂ OOCTUXeHnA NOBbLILLIEHHOW CTENEHU YNNOTHEHNA TPYHTA 3acbiNKKM TOnNWKWHA TpaM6yeMbIX CIioeB 3acblInKu

3
Ha3Ha4aeTcs U3 ycrnoBus obecneyeHus 06 bEeMHOro Beca CKerneTa rpyHTa 3acbinky He MeHee Tc/M ™ : 1,5 - npu 3acbinke
necyaHbIMU rpyHTaMu 1 cynecsimu; 1,6 - Npu 3acbinke CyrnMHKamy U rinmHamMu.

Hanbonee BbiCOKasi CTenNeHb YNMOTHEHWsI TPYHTa 3acbiNky AOCTUraeTcsi rMapaBfIMYECKMM HaMbIBOM, KOTOPbIN
NPUMeHsieTCs NpW yKknaake TpybonpoBoAoB B HAMbIBAEMbIX TEPPUTOPUSX U HackInsax. MNpu 3ToM 06bEMHbIN BEC ckeneTa

3
NMecYaHoro 1 Cynec4yaHoro rpyHTa AormkeH ObiTb He MmeHee 1,6 Tc/m ™.

[ns MOBbILWEHHOW W BbLICOKOW CTEMNeHen YMIOTHEHUS TPpyHTa 3acbiNkyM B MPOEKTe AOIKeH ObiTb npegycMOTpeH
KOHTPONb 06BEMHOIN MaccChl FPyHTa 3achINKU HA OCHOBaHWUU UCCNEAOBAHUA FPyHTa METO4aMU, YCTAaHOBIEHHBIMMW B rMaBe
CHwulM no npaBunam npou3BoacTBa M NpUeMKU paboT Ha 3eMMsHbIX COOpPYXeHUsiX. KoHTpomnbHble Npobbl rpyHTa Ans
nccneaoBaHuin AOMKHbI 0TOUpaThesa ¢ 06enx CTopoH Tpybonposoaa Yepes kaxable 100 M no ero onuHe.

Mpu yknagke TpyGONpoOBOOOB B TpPaHLIEE YNIIOTHEHME TPyHTa 3acbiMkM [OOMKHO MNPOU3BOAMTBCS OO Bepxa
TpybonpoBoga MO BCEN LUMPUHE TpaHLIeu, a NpW YKragke B HAcbIMM - Ha LUMPUHE HE MeHee [ABYX AMaMeTpoB
TpybonpoBoaa C KaXXaon CTOPOHBbI.

6.10. BHelWHss npuBeAeHHas Harpyska onpegensiercs no popmyne
Fi =891 (19)
roe { - paBHOAEIICTBYIOLLAS PACHETHBLIX BEPTUKANbHBIX HArpy3ok;

5 - koachdULMeHT NpuBeaeHNs, NPUHUMAEMbIit MO AaHHLIM Tabn.29;
¥ - KO3(PPULMEHT, yuuUThIBaKOLLMIA BOKOBOE AABMEHME rPyHTa Ha Tpy6onpoBo 1 NpuHMMaemsbii no taén.30.

Tabnuua 29

KoacbduumeHT npneeneHus 1
QNS Harpysok oT

Cnocob yknagku Tpy6 JaBneHuns Maccsbl
rpyHTa Tpybonposoaa u
TpaHCNopTUPYEMOTO
BeLlecTea
1. Ha nnockoe 0CHOBaHME U3 MUHEpPanbHOro rpyHTa ¢ NoAOMBKOWM 3aCbIMKu 0,75 0,6

noga Kpyrrnble Tpyobl

2. To ke, Ha NNOTHOE CNPOdUNIMPOBAHHOE OCHOBAHWNE BLIKPYXXKOW C Yriiom
oxBara Tpybbl 2 i :

75° 0,55 0,375
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90° 0,50 0,325

120° 0,45 0,25
3. Ha xene306eToHHbIN hyHOAMEHT C yriioM oxsaTa Tpybbl 2 = 120° 0,35 0,2

Tabnuua 30
Kateropus rpyHTa KoahpumumneHT 77 npu cTeneHun ynnoTHEeHNs 3acbInku
3achbInku
HopMarnbHOWM NOBbILLEHHON NNOTHON C NOMOLLbIO
HaMbIBKM
B TPaHLIEEe | B HAacbiNnu | B TpaHLlee | B HacbiNnu | B TpaHLlee | B HAacbiMu

r-1, -1 0,95 0,86 0,86 0,78 0,78 0,75
r-t, r-1v, 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. PaBHOoZeliCTBYIOLWAA HOPMATUBHOW BepTUKAaNbHOW Harpysku Ha eauHuly ASMHbI TpyGonpoBoda OT AaBreHust

rpyHTa Q: onpeaensieTcs o oopmysam:
npv yKknagke B TpaHwwee

Qg = Vi HBK v . (20)

Hacbinun

Q.l .ﬁm‘x , (21)

npopesu

O3 = MpHiByK . (22)
[Mpu atom, ecnu B popmyne (20) nponssegeHue H‘p' okaxeTcst bornblue, Yem NpousBeaeHne dﬂl B hopmyne

(21), onpepeneHHble A4NA OOHUX U TeX e FPYHTOB OCHOBaHMSA M cnocoboB onupaHusa Tpybonposoda, TO U Npu yknagke
Tpyb B TpaHLlee BMecTo hopmMyrnbl (20) cneayeT nonb3oBatbecs popmyrnon (21).

B cdopmynax (20)-(22) npuHaTel cnegyoLme 0603HauYeHns:
. 3
1{, - HOpMaTUBHOE 3HaveHne 06 bEMHON Macchl rpyHTa 3ackinku, TC/M~ , NpUHMMaemoe no Tabn.28;

H - rny6una 3anoxeHns TpyGonpoBoaa (cunTtas oT Bepxa Tpybbl), M;
@ - HapyXHbIit AMameTp TpyGonposoaa, M;
5 . wnpua TpaHiwew Ha yposHe Bepxa TpyGonposoaa, M;

.L’,, - KO3(hPULMEHT, 3aBUCALLUMA OT OTHOLLEHMSA Hf’@ W OT KaTeropuMm rpyHTa 3acbinku, MpUHUMaeMbli B
COOTBETCTBUU ¢ Tabn.31;

000 "Akeacmok" +7(495)5851290 www.a-stok.ru 70



Mocobue k CH 550-82

Bq - LWUWMPUHA TpaHWwen Ha ypoBHE cepeaHbl PaCCTOAHNUA MeXOy NOBEPXHOCTbIO 3eMJTN U BEPXOM pr60I'IpOBO,CI,a;

B. - LUIMpUHA Npopesu;

¥ - KOA(MULMEHT, YUUTLIBAIOLLMIA pasrpy3Ky TpyGbl IPYHTOM, HAXOASLUMMCS B Na3dyxax Mexay CTEHKamu TpaHLIen u
Tpy6onpoBoaoM, onpeaenseMsiM no dopmyne (23), Npuyiem ecnm KoadMULIMEHT OKaXeTCsl MeHbLUIe BenuunHbl & , 5,

70 B hopmyne (19) NpuHUMaeTCa 1 = =i

|+zﬂ'l'.-ﬂ__dl.
Py Bdy

H. - KO3 DULMEHT KOHLEHTPALMU [ABMEHUS TPYHTa B HaCbINW, 3aBUCALUMIA OT BMAa PyHTa OCHOBaHUSI U OT
cnocoba onupaHus Tpybonposoaa.

KoadpcpmumeHt KI onpegensieTca no cgopmyne (24), NpM4YeM ecrnun OKaXeTcsl, YTo 'Pl £ 'Pﬂ‘ TOo B hopmyne (21)

npuHuvaetcs, Ky =1

A op * Frg)
" — (24)
A7, 27y

KW - KO3(hhMUMEHT, NPUHMMAEMBbIA B 3aBUCUMOCTU OT BENIMYMHbI OTHOLLUEHMWS hfﬂ. roe .h - BenuyvHa

3arny6neHusi B npopesb Bepxa TpybornpoBoaa OTHOCUTENIbHO OCHOBaHMWS HaCbIMU UK AHA TPaHLLEew.

Mpu fag Dy x., paBHO
0 1
0,1 0,83
0,3 0,71
0,5 0,63
0,7 0,57
10 0,52

Pl'p - NapamMeTp, XxapaKTepu3ayoLLnA )XeCTKOCTb rpyHTa 3ackinku, Mla, onpeagensemsin no dopmyne (15).
Tabnuua 31
i KoadhduumeHnt Kw npu KaTeropum rpyHToB 3achbinka
B'F P (no Tabn.)
r-1,r-1 r-n, r-iv, r-v r-vi
0 1,000 1,000 1,000
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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
11 0,826 0,849 0,873
12 0,816 0,840 0,865
13 0,806 0,831 0,857
14 0,796 0,823 0,849
15 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
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 HArpy3ku OT MNOABWMXHbLIX TPAHCMOPTHBLIX CPEACTB crieayeT NpUHUMaTh:
Ans TpybonpoBoAoB pa3nUyYHOro HasHaYeHUs BCEX ANameTpoB, NpoKnaabiBaeMblX Nof aBTOMOBMNBHLIMY AOporamu, -

Harpy3ky OT KOJIOHH aBTOMOOGMEN Unmn oT KorecHoro TpaHcnopTta HK-80, B 3aBMCMMOCTU OT TOrO, Kakasi 3 aTux Harpysok
okasblBaeT borbllee CUOBOE BO3AENCTBUE HA pr60|'|p080£|,;
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Onst NoA3eMHbIX TEeXHOMNOrmyeckux TpybonpoBOAOB, MPOKNAaAbIBaEMbIX B MecTax, rge BO3MOXHO HeperynsipHoe
OBWKeHne aBTOMOBUNBHOrO TpaHCnopTa, - Harpy3Ky OT KOMOHH aBToMobunen H-18 unu ot ryceHnyHoro TpaHcnopta HI-
60 B 3aBMCMMOCTHM OT TOTO, Kakasi U3 3TUX Harpy3okK Bbi3biBaeT GonblUee BO3AeNCcTBNe Ha TpybonpoBog;

ana pr6OI'IDOBOJJ,OB Pa3nMYHOro HasHa4deHud, npokKnaabiBaeMblX B MeCTax, rge nOBUXeHue aBTOMOOWILHOrO

TPaHCNopTa HEBO3MOXKHO - PABHOMEPHO pacnpefeneHHyo Harpyaky ¢ MHTEHCUBHOCTBIO 0,5 Te/M © .

6.13. BeJ'IVI‘-Il/IHy HOPMaTUBHOW BPEMEHHOM Harpys3km OoT NOABMXHbIX TPAHCNOPTHbLIX CPpencTs, NCXOOA U3 KOHKPETHbIX
yCJ'IOBVII;I pa60TbI npoekTnpyemoro pr6onposona, npu cooTBEeTCTBYHOLEM obocHoBaHUn [onyckaeTca ysenmydnBatb Unu
YMeHbLUaTb.

PaBHogencTByoWaa HOpMaTMBHOW BepTUKanNbHOW Harpysku Ha TpybonpoBog OT TpaHcrnopTa onpegenserca no
dhopmynam:

G =qanriy. (25)
roe i - OMHAMUYECKUA KOSMMULIMEHT MOABWKHON HArpysky, 3aBUCSLIMIA OT BLICOTHI /f 3achiNku BMecTe C
NOKPbITUEM.
Mpu &, m (& 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

.f. - K0athhnLMeHT, onpeaensembli cornacHo n.6.11;

q'..- - HOpMaTtuBHOE paBHOMEPHO pacnpeneneHHoe faBrieHne oT aBTOMOOMIBLHOIO U ryCeHN4YHOro TpaHcnopTa,

nepenaBaeMoe Ha TpybonpoBof yvepes rpyHT, onpegensiemoe ans Harpysok H-18, H-30, H-60 n HK-80 no puc.41 B
3aBMCMMOCTM OT NPMBEAEHHON rMyOuHbI 3anoxeHnst Tpybonposoaa, kotopas onpegenseTcd no opmyne

Hop =H +h_,,[1'% —I] , (26)

roe H - FJ'Iy6VIHa 3anoxeHund pr60I'IpOBO£l,a, CHMTaA OT ero Bepxa A0 Bepxa NOKPbITUA, M;

ﬁq - TOMLWMHA CNosi NOKPLITUSA (QOPOXHOM ogexabl), M;

2 -
Em - moaynb pedopMaunn MoKpbITUS, Krc/cm ™, onpegendaemMmbin B 3aBUCMMOCTU OT €ro KOHCTPYKUUKN U

maTepuana nokpbITus;

2 y
.E", - Moaynb AecopMaLMm rpyHTa 3acbInku, Krc/cm ™, onpeaensiemblil B COOTBETCTBUM C Tabn.28.
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Pwuc.41. 3aBncMocTb HOpMaTUBHOMO AaBMEHUs OT TpaHcnopTa q'l" OT rnyGuHbI 3anoxeHust Tpybonposoaa Hq npu

avameTpe Tpy6 110 Mm (cnnoLHble NMHWMK), Npu gnameTpe Tpy6 50 MM (MYyHKTUPHbIE NMUHUK) U Npy AnameTpe Tpyo 1200
MM (LUTPUXMYHKTUPHBIE NTUHWN):

a - OT Harpysok npu H,- oT 2 0o 9 M; 6 - oT Harpy3ok HI™-60 npwu H‘ ot 0,5 o 2 m; 8 - oT Harpy3ok H-18 1 HK-80 npu

Hq ot 0,5 o 2 m; e - oT Harpysku H-30 npu H,' or0,5002mM™

[1Ns1 NOKpbITMSA, COCTOSALLENO N3 HECKONBbKMX Pa3HOPOAHbIX CIOEB, Moaynnb aedopmaumm onpegensercsa no d)opmyne

[YE nlE . eh3fE on
G kgt otk |

roe My, 83, +, &y - TonwmHa cnoes;
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B . B, + By - cootserctaylowme Mopynn aedopmaLy;
# - 4nCno Crioes.
6.14. PacyeTHble Harpyaku MOMyyaloTCsl MyTEM YMHOXEHUS HOPMATUBHBIX Harpy3oK Ha KOSULIMEHT Neperpysku #,

Ansi KOTOPOro NMPUHUMAIOTCA CrieaytoLwme 3HavYeHUs: AN BEPTMKanbHOro AaBneHus OoT aBTOMOOuNbHON Harpy3ku 1,4; ot
KOMNeCHOM U ryceHn4YHoun Harpy3km 1,1.

6.15. PaBHogeNcTBylOWA@A HOPMATUBHOW BEPTUKANbHOW Harpysku Q'" Ha TpybonpoBoabl OT HOpPMaTUBHOM

y 2 y . y
PaBHOMEPHO pacrpeaernieHHON Harpy3ky UHTEHCUBHOCTbLIO gr: T/M“, OeicTBylOLWEN NO NMowaamn, pa3mepbl KOTOPOit B
Tpu 1 Gornee pa3 NpeBbILWAOT HAPYXHbIA AMaMeTp TpybonpoBoaa, onpeaenstoTcs no gopmyre

Cr =g dy. (28)

rae dy - 0Bo3HaueHust Te e, Y4To M B popmyne (24). [Nt NONYYEHUs) PACYETHOM Harpy3kM HOPMATUBHYIKO Harpysky
YMHOXaI0T Ha ko3dppuLMeHT neperpysku # = 1,4.

6.16. [Ins 6e3HanopHbIx TPybONpoBOAOB U3 NNAacTMaccoBbIX TPYO MakcumanbHas rrybuHa 3anoXeHus B rpyHT (npu
ryceHu4Howm Harpyske 60 T) He AOMmKHa NpeBbIWaTh BENMYMH, YKa3aHHbIX B Tabn.32.

Tabnuua 32
Marepuan Tun HapyxHblii MakcumarnbHas rnybuHa 3anoxeHus, m,
Tpy6 avameTp, MM npyu CTENEHWN YNIIOTHEHWS TPYHTa
B neckax 1,6 | B CyrnuvHKax u | B rmuHax 2
. 3 cynecn;( 1,7 " 3
TIm
nBg cn 160 8H 8H 8H
nHO Jl 900-1200 5,2H - 2,3H
900-1200 8n 8r 8n
nHA cn 180 1 200 8H 2,5H -
225 8H 3,5H -
250 8H 4H -
280 n 315 8H 4,5H -
355 1 400 6H 6 5M
450 6H 60 40
500 6H 6 3M
560 6H 6N 2,21
630 6H 61 -
710-1200 6,8H - 4H
710-1200 8rl 3M 8l
C 160-225 8H 8H 8H
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250 8H 8H 50N
280 8H - 1,5M
315-400 8H 8H 8
630-800 8H - 5,2H
630-800 8r1 an an
mn n 160 8H 41 -
180-200 8H 8 -
225 8H 6 -
250 8rl 50 -
280 8H 4n -
C 160, 180, 200 8H 8 8n
C 2251 250 8H 41 -
280 8H an an
nBx cn 160 1 180 8H 8H 8H
200, 225, 250, 8H 8H 1,5M
315
C 160-315 8H 8H 8r

MpumeyaHmve. B Tabnuue gaHbl yCnoBHble 0603HAYEHUSA CTENEHM YNNOTHEHUA: H - HOpManbHas, ynnoTHEHWE TpyHTa
BPYYHYHO (KO3chbduUMEHT ynnoTHeHWss He MeHee 0,92); 1 - MOBbIWEHHAs, MEXaHWYeCcKoe YMNNOTHEHUE TrpyHTa
(koadpprumeHT ynnoTHeHus 0,97).

7. PACYET TENNOBOMN N3onsauumn

7.1. Mpn pacyeTe TennoBon u3onsauuuM Ans TpyGONpoBOAOB crieflyeT PyKOBOACTBOBaTbCH TpeGOBaHUAMU rnaBbl
CHwIM Ha npoekTMpoBaHWe TEnnoBbIX ceTel, VHCTPYKUUM NO NPOEKTUPOBAaHMIO TEMMOBOW M30NsSuMU 06opyA0BaHUS 1
Tpy6ONpPOBOAOB NPOMbILLNEHHbIX NPEANPUSTHIA.

7.2. KOHCTpyKUMIO M MaTtepuan TennoBOW W3OMsAUMM criedyeT MPOeKTUpoBaTb C YYETOM HECyLei CrocoBHOCTU
TpyGonpoBoAoB K AedhopMaLy NonepeyHoro cevyeHus Tpyo.

7.3. KOHCTpyKUMIO TENNOBON U30MNSILMKU criedyeT NpoeKTMpoBaTh Ans TPy6onpoBoAoB, NPoKnaAbIBaeMbIX Ha OTAENBHO
CTOSILUMX Ofopax W MoABecKax TaKyl >Ke, Kak W Ans cTanbHbiXx TpybonpoBO#OB - NO AeWCTBYOLEA HOPMAaTUBHON
[OKYMEHTaLUUM U B COOTBETCTBUM C TUMOBLIMW AeTansiMv TEMMOBOA M3OMNSLUMM MPOMBLILLNIEHHOrO oBopyaoBaHUa U
TpybonpoBoaoB.;

AN OAMHOYHBIX TPYBOMPOBOLOB, NPOKMNAAblBAEMbIX Ha CMIOWHOM OCHOBAHWM, W3rOTOBIIEHHOM B Buae xenoba u3
npocunbHoro mMetanna (yronkos, LUBESNIEPOB M T.4.) - B BUAE U30MsSILUM, MOKPbIBAOLEN TPyOGONpoBO COBMECTHO C
OCHOBaHMWEM;

Ansi TpybonpoBoAOB Npu MX TPYNMNOBOW NPOKNafKe Ha ChSOLHOM OCHOBAaHWW, U3rOTOBNEHHOM B BUAE CMIIOLUHOMO
HacTuna - B BuAe M30MsLmm, NPUKPENSeMon K HacTuny (Mpu 3TOM HacTUn He U30NMpyeTcsl).

Mpu rpynnoBsow npoknagke nnactMaccoBbix TpybonpoBoaos B ob6orpeBaemMoM kopobe TennoBas M3onaumsa SOorkHa
BbIMONHATLCSA Ha CTeHKax kopoba.
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7.4. TOJ'ILIJ,MHa Tennon3onAuMOHHOrIO Croa OO0JKHaA onpeaenAaTbCa U3 crneayrwnx yCJ'IOBVIVIZ

a) No 3agaHHOMy nafeHuio (UNy MOBLILEHMWI0) TemnepaTypbl BeLecTB, TpaHCNoOpTUpyeMbIX B Tpybonposogax,
nocnepoBaTernbHO Mo hopmynam:

w e
e op 3'6”:! S (29)
dy GC,In '-: —in 2xX, wpuly
| & ~fo .

roe du - BHYTPEHHUI auameTp Tpybonposoaa, M;
d' - HapyXHbIi guameTp Tpybonposoaa, Mm;

dn - AvameTp Tpybonposoaa ¢ n3onsunen, m;
l: - Temneparypa BeLlecTBa B Havyane Tpybonposoaa, °C;

L.if - TemnepaTypa BellecTBa B KoHLe Tpybonposoaa, °C;

&y - Temnepatypa okpyxatoLer cpeael, °C;

L - nnvha tpy6onposopa, M;

?\- - TennonpoBOAHOCTb (KO3 MULIMEHT TENNONPOBOAHOCTN) Tennosomn usonsaumm, Br/(m-°C) [kkan/(m-4-°C)];

?uﬂ. - TennonpoBOAHOCTb (KO3hdULUMEHT TEMnonpoBOAHOCTM) CTeHKku Tpybonposoga, B1/(m-°C) [kkan/(m-4-°C)],
npuHUMaeTcs no Tabn.3;

I:'T - yaenbHasa TennoemMKocTb BellecTBa, kx/kr-°C [kkan/(kr-°C)] npuHumaeTcs no tabn.3;

¥ - yacoBoW pacxop BeLLecTBa, Kr/y;

2
£, - KO3(PULMEHT TENnooTAauM OT MOBEPXHOCTU M30MAUUM B OKpyxawowmun sosayx, Bt/(m ~-°C) [kkan/m-4-°C)],
npuHUMaeTcsi no Tabn.33;

.K'. - KO3MMULUMEHT, YYNTbIBAKOWNA AONONHUTENbHBLIN TEMNMOBOW MOTOK (OOMOMHUTEMbHbIE MOTEpU Tenmna wunu

Xonoga) yepes onopbl, NOABECKW, (DraHUEeBble COEAMHEHUSI U apMmaTtypy, MPUHUMAETCs paBHbIM: MPW MPOKMNagke
TpybonpoBoga Ha onopax unu nogseckax - 1,7, npu Npoknagke oAMHOYHbIX TPYHONPOBOAOB COBMECTHO CO CMIIOLUHbLIM
OocHOBaHMWeM - 1,2; npu npoknaake TpybonpoBoaa Ha CRMOLWHOM OCHOBaHUW - HAacTune - 2.

Tabnuua 33

Msonunpyembin Tpybonposog KoacbdmumeHT Tennootaaym ot NOBEPXHOCTU M3ONALMM B OKPYKaoLLNIA

BO3AYX Gy, BT/(M 2 -°C) [kxkan/m 2 -4-°C)] npu pacnonoxeHum
n3onMpyemMbix 06 LeKToB

Ana NOKPOBHbIX
cnoes C ManbiMm

OnNA NOKPOBHbLIX
cnoes C

Ansa NOKPOBHbIX
cnoes C ManbiMm

OnAa NOKPOBHbLIX
Clnoes C
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KoadhpumuneHTom BbICOKUM KoadpumumneHTom BbICOKUM
n3ny4yeHus KoapurumneHTom n3ny4eHus Koo purumneHTom
n3nyyeHuns n3nyyeHns
BepTuKanbHbIi ¢ MONOXUTENBbHOM 7 (6) 12 (10) 35 (30) 35 (30)
TemnepaTypon TpaHCNopTUPYEMOro
BellecTBa
["OpM30OHTanbHbIN C NONOXUTENBHON 6 (5) 11 (9) 29 (25) 29 (25)
TemnepaTypon TpaHCnopTpyemoro
BellecTBa
TpybonpoBoAkl C oTpULaTENBHOMN 6 (5) 11 (9) 29 (25) 29 (25)
TemnepaTtypon TpaHCnopTUpPyeMoro 5 (4)* 7 (6)* - -
BellecTBa

* K NOKpbITUAM C ManbiM KO3(PULMEHTOM M3MyYEeHUS OTHOCATCS KOXYXU M3 NUCTOB aniOMWHUS U antoMUHWMEBOTO
cnnaea, a TakKe OKpalleHHble artoMUHWEBOW KPacKOW; K MOKPbITUSM C BbICOKMM KOIMMULMEHTOM U3NyYeHUs -

CTEKMNOTEeKCTONUT, ONbronson.

N 3aTem,

roe ﬁ- - TONWWHA TEeNnNou3onsALNOHHOTO Cros, M;

(30)

6) Nno 3agaHHOMY BPEMEHU OCTAHOBKM ABMXEHUS XMOKOro BellecTBa B TpybonpoBoae, pacnonoXeHHOM Ha OTKPbITOM
BO34yXxe, B LeNnsix NpefoTBpaLleHnsl aBapuiHOro 3aMmep3aHns BeLlecTsa.

Mpn aTOoM pacuyeT crnegyeT NPOM3BOAUTL UCXOAS M3 [OMYCTUMOCTM 3amep3aHus 25% obbema BeluecTBa,
Haxopserocsa B Tpybonposoge, no gopmynam (30) u (31).

b ‘%‘ = 27A g

(o0, Cs +V o5l n)n

d
360K, |
iy ~ig 02Fwny |27 cmmis ||
i3 —fp i3 —ig
(31)

roe ﬂ - 06beM TpaHCMopTMPYEeMOro BelllecTBa Ha 1 M AnuHbl TpyGonpoeoaa, M3 ;

=

'DT - NNOTHOCTb TPaHCNOPTUpyeMOoro eeliecTea, kr/im ™ )

E'.l. - yoenbHas TENNOEeMKOCTb TpaHcnopTupyemoro Bewlectsa, kx/(kr-°C) [kkan/(kr-°C)];

Fﬂ. - 06beM CTeHkM TpybonpoBofa Ha 1 M AnuHbl TpyGonpoBoaa, M3 ;

3
Pep - NNOTHOCTL CTEHKM TpyBonposoaa, NpuHuMaemas no Tadnuue 3, kr/m = ;

Cﬂ - yoenbHas TENSI0OEMKOCTb MaTepuana CTeHKN, NpuHMMaeMas no 1abn.3, kx/(kr-°C) [kkan/(kr-°C)];
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. - Temneparypa samep3saHus BeliecTea, °C;

3
#, - CKpbITas TennoTa samep3aHuns BewecTsa, KIXK/Kkr (kkan/kr),

Z - NpPOJOIMKNTENBHOCTb OCTaHOBKW ABMKEHUS BELLLECTBa, Y;
3,6 - KoadhpuUMeHT ansa pacyeTa.
Mpumeyvanue. Mpun pacyete B eamnHnuax MKITCC n3 dopmynel criegyeTt UCKMoYnTb KoadhduumeHT 3,6;

B) B LUENAX npeaoTBpalleHWsl KOHOEHcauuy BriarM K3 OKPYXaloLlero Bo3dyxa Ha MOBEPXHOCTU U30NALUM
TpyGONpPOBOAOB, TPAHCMOPTUPYIOLLMX BELLECTBA C OTpULaTeNIbHbIMK TemnepaTypamMu, - no dopmynam (30) u (32).

Ay | G _ 2o [8~tx .
d 4 dgdli, -t
roe £T - TeMrnepartypa TpaHCNopTUpyemMoro BeLlecTea, °C;
in - Temneparypa Ha noBepxHocTu usonsauumu, °C.
PacueTHble 3HayeHns nepenaga .q, -l‘ npvBeaeHbl B Tabn.34;
Tabnuua 34
Temnepatypa PacueTHbllt nepenaz fy = £y Npy OTHOCUTENLHO
OKpYXXatoLlero
BO3yXa, °C BMNaXXHOCTU OKpYXKatoLLiero 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 HOPMMPOBAHHOW NMHENHON NNOTHOCTM TEMNMOBOro NOTOKa (HOPMUPOBAHHBIM MOTEPSAM Tenna unu xonoga yepes
Tennounsonauuio). Mpn 3ToM pacyeT crnegyeT NPoM3BOANTbL NocrefoBaTtenbHO no dopmynam (30) u (33)

of

R —
wde s o) G,

(33)
F il W -

roe ¢ - NMHerHas NMOTHOCTb TEMnoBOro MoToka (gonyckaemble noTepu Tenna (xomopa), BT/m [kkan/(m-4)],

npuHMMaemas:

Ans TpyOonpoBOJOB C MOMOXWTENBHLIMU Temnepatypamy no "Hopmam TennoBbiX MOTEPb M30NMPOBaHHLIMU
NOBEPXHOCTAMU 060PYA0BaHUS U TPYGONPOBOAOB C NOSNOXKUTENBHLIMU TeMMepaTypamm';

ANs Tpy6onpoBOAOB C oTpULaTeNbHBIMU TeMMepaTypamu no Taénuuam 35 u 36.

Tabnuua 35
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HopMbl NHERHON NNOTHOCTM TENMOBOro NOTOKa Ans TPy6onpoBoAos,
TpaHcnopTupyLmx Belectsa ¢ TemnepaTypon 20 °C n Huxe (HOpMbl NoTepb
xorofa vu3onuMposaHHbIMK Tpybonposogamu), Bt/m[kkan/(m-4)]
HapyxHbIi [nsa Tpy6onpoBoAoB, pacnonoxeHHbIX B | [na TpybonpoBofoB, pacnonoXeHHbIX
avnaveTp NoMeLLEeHNAX CO CPeAHErogoBom Ha OTKPbITOM BO3JyXe CO
TpybonpoBoga, | TemnepaTypon okpyxatowiero Bo3ayxa 20 | cpegHerogoBol TemnepaTtypoi ot 0 o
MM °C, npv TemnepaType X0NnoAoHoCUTENS, 10 °C, npu TemnepaType
°C 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)

‘.‘ , 1-, fg. i, Rﬁ. - TO Xe, YTo 1 B dhopmyne (29) u (32).

Mpumeyanus: 1. Mpu pacyeTtax no cgpopmynam (29), (31), (33) ToNWMHA TENNOBOW U30MNSALMU, BXOAALAS B i,. B

npason yactu popmyn, 3agaetcd B npegenax 0,04-0,05 m.
2. Mpu M30AALMM OAMHOYHBIX TPYBONPOBOAOB COBMECTHO CO CMOLIHLIM OCHOBaHWEM BMECTO BENMYMHBI & B

dopmyrax NPMBOAUTCS BENMYNHA “ BbluMCNIAeMast U3 OTHOLLEHUS

L
gy = —
w7 (34)

roe LY - HapyXHbIi AMameTp TPyGONpoOBO4A COBMECTHO CO CMIOLWIHBIM OCHOBAHUEM, M.

3. B popmynax (29), (31)-(33) conpoTuBneHne TennooTaaum OT NPOAYyKTa K CTeHKe TpybonpoBoAa He yYUTbIBAETCS.

Tabnuua 36
KoadhdhmumeHT nepecyeta HOPMUPOBAHHOW MITOTHOCTH
TemnepaTypa | TennoBoro noToka (HOPM NOTEPb X0NoAa U30NMpPOBaHHBIMU
OKpyxatoLero | TpybonpoBofamm, pacrnosioXeHHbIMM Ha OTKPbITOM BO3AyXe,
Bo3ayxa, °C ANs NeTHUX TemnepaTyp Bo3ayxa)
TemnepaTypa xonogoHocutens, °C
0 -15
20 2,0 1.4
25 2,5 1,6
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30 3,0 1.8

7.5. TonwwuHa TenmousonAuMK, MpeaycMaTpMBaeMas Ha CTeHkax oTannueBaemoro kopoba, BHYTPU KOTOPOro
pacrnonaratTCs Heckonbko TPyOonpoBOAOB, onpedenseTcs M3 ypaBHeHWs Tennosoro GanaHca, No KOTOPOMY Temro,
Bblgensiemoe oborpeBaloWwyM TeNnonpoBogoM M TpybonpoBogamu, TemrepaTypa KOTOPbIX Bbllle pacyeTHOW
TemnepaTypbl BO3yxa BHyTpu kopoba, npupaBHUBaeTCs Tenny, oTAaBaeMoMy KOPOBOM B OKpYXKatoLLMIA BO3OyX, a Takke
Tenny, norrnowiaemomMmy Tpybonposogamm ¢ TemnepaTypon Hwbke TemnepaTypbl Bo3fgyxa BHYTpu kopoba (ecnu TakoBble
umetotcs). MNpu aTom pacyeTHas hopmyna AN yka3aHHOro Criyyasi BIBOOUTCS B KaXAOM KOHKPETHOM Cryyae npoknagku
TpybonpoBoaoB B KOpobe.

7.6. HangeHHaa pacyeToM TOMWMHA TEnnoU30NALUMOHHOIO CIios OKpYrnsieTcsa OO0 3HayeHud, kpatHoro 10 mm.
MuHuManebHasa TonwmHa Tennon3onsLUMOHHOIO Cros 13 YNNOTHAKOLWMXCA n3genunin npuHMMmaeTcs pasHon 30 Mm.

7.7. MakcumarbHas TOMWMHA TEMNMOU3ONSILMOHHOMO Crnosi Ansi TpyGOornpoBOAOB He AOSKHa MpeBbillaTh 3HAYEHWH,
yKkasaHHbIX B Tabn.37.

Tabnuua 37
HapyxHblii nameTp TonwmHa TennonsonsiLUMOHHOro Cros, MM
Tpy6onposoaa, MM
10 40
25 70
50 80
63 100
110 150
160 160
200 180
280 180
315 200
400 200

Ona TpybonpoBOAOB, TPAHCMOPTUPYIOLLMX KPUCTaNnmU3ytolmecs, NONUMEPU3YIOLLMECS WnW  3amep3atolme
BELLECTBa, AOMycKaeTCs NPUHUMATL TOSLLUMHY TEMNMOM30ALMOHHOIO crosi Gonblue ykazaHHoW B Tabn.37.

7.8. KoacbdhuuMEeHT yMMOTHEHMS MPU MOHTAXe BOJIOKHUCTBIX YMITOTHSIOWNXCA MaTepuarnoB nNpUHMMaeTcs Ans
TENMO3BYKON3ONALMOHHOrO matepuana mapku ATM-1 6e3 cknewku - 4, C OKNEWKoW - 2; Ong neHononuypetaHa
anacTtuyHoro - 1,3.

7.9. MaTepuvanbl M usgenusl, NpUMeHsiemMble ON151 TEMNOBOW M30NAUMKU, OOMKHbI BbIGUPATLCA MO AENCTBYIOLMM
CTaHgapTam U TeXHUYECKUM YCIOBUAM U MMETb MUHMMArnbHY maccy. [Ons TennousonsuMoHHbIX usgenuin obbemHas

3 2
Macca C y4eTOM YMroTHEeHWs He JorkHa Obin 6onee 75 kr/M™ , a macca 1 M~ 3alUTHOrO MOKPOBHOIO CHOSA HE AOMKHA
npesbIWaThb 2 Kr.

7.10. MaTepvansl 1 usgenus, NpUMeHsieMble A5 TENMOBON 3aLUMTbl TPyBONPOBOAOB, AOMKHLI BbITb HECTOPaEMbIMU
WUnu TpyaHocropaembiMU. [Ons TENMOBOW U30MsuuyM TpyGOMNpoOBOAOB, TPAHCMOPTUPYHOLWMX aKTUBHbIE OKUCIUTENU U
pacronoXeHHbIX B TEX MeCTaxX MOMELLEHWs, TAe OKpyXawllasi cpefa UX COOepXWT, CriefyeT MPUMEHSITb XONCTbl U3
CYNepTOHKOro LUTanensHoro BOMOKHa U3 ropHbIX Nopof, MaThl M BaTy U3 CynepTOHKOro CTEKNOBOJSIOKHa 6e3 cBA3ytoLLero
CTB u gpyrne maTepuarnbl, B KOTOPbIX COAEPXKaHWe OpraHMYecknX 1 roproyrx BeLecTB He npeBbiwaeT 0,45% no macce.
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Mpu BbIGOPE TENNOU3ONSALMOHHBLIX M3AENUIA U MOKPOBHOMO CHOSI PEKOMEHAYETCS PYKOBOACTBOBATLCS NpuUi.2 u 3.

8. PEKOMEHOALIMU MO 3ALLUTE OT CTATUYECKOIO 3JIEKTPUYECTBA

8.1. Tpy6onpoeoabl u3 MHA, MNBAO, MM v NBX cornacHo "lMpaBunam 3awuTbl OT CTAaTUYECKOrO 3IIeKTpU4ecTBa B
NPOU3BOACTBAX XUMWYECKOW, HEPTEXUMUYECKOW MPOMBILLMEHHOCTN" MO 3HAYEHUSIM yAenbHbIX MOBEPXHOCTHOTO W
06 BbEMHOro 3NEeKTPUYECKOro ConpoTUBNEHUs (CM. Tabn.3) OTHOCATCH K AU3NEKTPUYECKUM.

8.2. Mpu nNpOEKTUpOBaHUM W 3IKCNMyaTauuu TakMx TPyOONpPOBOAOB [AOMKHbI BLIMOMHATECS  MEPONPUSTUS,
NpYBEAEHHbIE B HKECTEAYIOLLMX NYHKTaX.

8.3. Mertannuuyeckne kopnyca, AeTanu, apmartypa, W 3aluMTHble KOXYyXW TepMOWU3ONsILMKU, BbIMNOSIHEHHbIE W3
3NEKTPONpPOBOAHLIX MaTepuanoB, AOIKHbI ObliTb 3asemneHbl. He pgonyckaetcs Hanuvums Ha TpybonpoBogax
3NEKTPONPOBOAHbIX (METannMYecknx) Yacten u OeTanen, UMEILMX 3NEKTPUYECKOe COMPOTMBIIEHUE OTHOCUMTENBHO
3emnu 6onee 100 Owm.

8.4. OﬂOpr pr60npOBO,EI,OB OOMMKHbI ObITb U3rOTOBMEHbI U3 ANEeKTponpoBOAHbIX MaTtepuarnoB M 3a3eMiieHbl, nnéo
MMETb 3a3eMJIeHHble NPOoKNaaKn N3 3NeKTponpoBOAHbLIX MaTepuarnoB B MeCTax, rae Ha HUX onnparTca pr60I'IpOBO,EI,bI.

8.5. HapyxHasi noBepxHOCTb TPyOONpoBOA4OB, NO KOTOPLIM TPaHCMOPTUPYIOTCS BELecTBa U MaTepuanbl C yaenbHbIM

]
0ObeMHbIM anekTpuyeckum conpoTtueneHmem Gonee 10~ OmM:-Mm, JOrkHa MeTannu3vMpoBaTbCH WM OKpalumBaTbCH
ANEeKTPONpPOBOAHBIMU aManamMu n nakamu. [pu 3aTom AormkeH ObiTb obecneyeH ONEeKTPUYECKU KOHTaKT Mexay
3MNeKTPONPOBOAHBLIM CIIOEM U 3a3EMITEHHON MeTannMyeckon apmaTypon.

B kauyecTBe 3MneKTpOnpOBOAHbIX MOKPLITUIA BO3MOXHO MCMOMb30BaHWE amarnel cnegytowmx mapok: AC-588; XC-928;
XC-973; XB-5235; 3IM-977; XC-5141; AK-562; XC-972; XC-5132; KO-9143.

BmecTo anekTponpoBOAHOrO MOKPbITUS AONYCTUMO 06BMBaTb TPyBOMNPOBOALI MeTannmMyeckoi NpPOBOMOKON CeYEHNEM

2 .
HE MeHee 4 MM C waroM HamoTkum 100-150 MM, koTopasi JOrfmkHa ObiTb MpUCOEAUHEHA K 3a3eMIIEHHOMN
MeTannuyeckom apmaTtype.

B cnyyae npoknagku Tpy6onposogos gvametpom Ao 200 MM Ha CNfOWHOM 3MEeKTPONpPOBOAHOM (MeTannmyeckom)
OCHOBaHUM unu npu 6GeckaHanbHOM MPOKNagke B FPYHTE 3MEeKTPONpPOBOAHOE MOKPbITUE Hapy>KHOW MOBEPXHOCTU He
aBnseTca obsasarenbHbIM. [py 3TOM pa3pbiBbl B CMMOWHOM OCHOBaHUK (B CBETY) HE AOMKHbI NpeBbiwaTts 200 MM.

8.6. OnekTponpoBOAHbIE MOKPLITUS (MMM 0O6UBKA) HAPYXXHBIX MOBEPXHOCTEN, CMIOWHbIE OCHOBaHWS, OTAEMbHbIE
3NEeKTPONPOBOAHbIE 3NEMEHTLI U apMaTypa TpybonpoBOAOB AOMKHbI NPeacTaBnsATb HA BCEM NPOTSHKEHUU HENPEPLIBHYHO
3NEKTPUYECKYIO Lienb, KOTopas B npedenax uexa (oTaeneHusi, ycTaHOBKM) AOMKHa ObiTb NpucoeanHeHa Yepes Kaxable
20-30 M, HO HEe MeHee 4eM B ABYX TOYKaX.

8.7. MNpwn ncnonb3oBaHnn TpyboNpoBOAOB ANS TPAHCMOPTUPOBAHUS XUAKMX MPOOYKTOB CKOPOCTU HE OrpaHMYMBaloOTCS
NPy WCKITYEHUN BO3MOXHOCTU 0Opa3oBaHUS B3PbIBOOMACHBIX KOHLEHTpPaUUi NapoBO3AYLUHLIX CMECEN CrieayroLlmMMmn
crnocobamu:

Temneparypa X1UOKOCTU HUXe TeMnepaTypHOro AnanasoHa B3pbiBaeMocCTy;

cpefa B TEXHONOMMYeCKoM 060pyAOBaHUN HE COAEPXKUT OKUCTIUTENEN U HAaXoAUTCS Mo U30bITOYHbIM AaBNEHUEM;

TexHornornyeckoe o6opygoBaHue 3anosIHEHO UHEPTHBIM ra3oMm.

Bo Bcex ocTanbHbIX Cry4yasx CKOPOCTb ABWXEHUS MO TpybonpoBodamM M UCTeYeHWss B annapatbl (pesepByapbl)
yCTaHaBNUBaeTCA B KaXXAOM KOHKPETHOM Ccriydae OTAeNbHO B 3aBUCMMOCTU OT CBOWCTB XWOKOCTW, COAEpKaHus
npumecen, gnameTpa TpybonpoBoaa, TemMnepaTypebl, cnocoba nogayv u T.4.

Mpun aTom B KavecTBe 3aBedoMo 6OesonacHbix cregyeT nNpuUHUMAaTh —Criedylolwme 3HaYeHust  CKOpocTeW

TpaHCNoOPTUpOBaHUA (I'IpVI YCInoBun BbINONTHEHNA NepeyYnUCneHHbIX B BbIWECTOAMX MNyHKTax Meponpmmmﬁ) - anda
XNOKOCTU C yaenbHbIM 00bEMHBbIM ANEeKTPNUYEeCKUM CONPOTUBIIEHNEM!

MeHee 10 3 Om-m - go 5 m/c
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" 109 " "-2"
Ons Tpy6 ¢ BHYTPEHHUM AMaMeTpoM
0o 30 mm - go 0,2 m/c
or30 00 75 Mm - " 0,4 m/c
" 80 "100 " -"0,8"
bonee 100" - "0,8".

[Mpn HeobxoaMMOCTU TPAHCNOPTUPOBAHWS XUOKOCTEN CO CKOPOCTAMM, 3HAYEHUS KOTOPbIX NPEBOCXOAAT GesonacHble,
cnepyeT NPYMEHSITb cneumanbHble yCTPOWCTBA ANS OTBOAA 3apsiaa, PeKOMeHAoBaHHble, Hanpumep, PTM-6-28-008-78.

8.8. Mpu NHeBMOTpaHCNopTe rpaHyNMpPOBaHHbLIX, MOPOLLUKOOGPAa3HbIX NOMUMEPHBLIX MaTepuaroB criegyeT NPUMEHSATb
TpyGbl M3 TOro e unuM 6nMsKoro no cocTaBy MOSIMMEPHOro MaTepuana (Hanpumep, TpaHCnopTUpoBaHue
rpaHysIMpoBaHHOrO NOPOLLKOOBPA3HOro NONUaTUEHA criegyeT BECTU MO NOMATUIIEHOBLIM TpyGam).

8.9. B cuctemax nHeBMOTpaHcnopTa Bctogy, rae 3T0 BO3MOXHO, NMOAAaBaeMbIl BO3OyX AOMKEH ObliTb YyBNaXHeEH A0
TaKkow CTeneHu, YToObl OTHOCUTENbHAsS BNaXHOCTb BO34yXa Ha BbIXOAE U3 CUCTEMbI COCTaBnsAna He MeHee 65%.

8.10. 1na CHWXeHUsI 3NeKTpM3aumMn B CTEHKM MHEBMOTPAHCMOPTHLIX TPYyGONPOBOAOB M3 TEPMOMMACTOB MOryT ObiTb
BBEAEHbI 3a3EMIEHHbIE 3a0CTPEHHbIE anekTpoabl (Mrmnbl). Urnbl B konnyectee 20-30 LWIT. BBOAATCS HA KOHEYHOM yyacTke
TpybonpoBoga (HemocpencTBEHHO Mepen BXoooM ero B OyHkep, annapart) anvHon 1-1,5 M Takum obpas3om, 4ToObl
OCTpUe BbICTYMNano Hag BHYTPEHHEN NOBEPXHOCTLIO CTEHKM He Boree, YeM Ha 1 MM. YyacTok TpybonpoBoaa, Ha KOTOpOM
YyCTaHaBNMBAOTCA Uronbyvatble 3MeKTpoabl, He AOSHKEH MOKPbIBATLCS CMSIOWHBLIM SNEKTPONpoBOAHLIM crioeM. [lpu
06MOTKE €ero NPOBOSOKOM UrofibYaThble 3NeKTPOAbl AOMKHbI ObiTb COeAUHEHDI C HEM.

8.11. lMpu ABMXEHWM TFOPIOYMX rasoB M MapoB No Tpybam M3 NOMMMEpPHBLIX MaTepuanoB onacHasi 3NneKTpusauusi
NPaKkTUYECKN MWCKMIYeHa Mpu YCroBUM OTCYTCTBMS B Fa30BOM MOTOKE TBEPAbIX M XUOKUX 4YacTuy. [TOBbILIEHHYIO

OMacHOCTb BbI3bIBAET 3MEKTPU3aLMs KOHAEHCaTa MapoB M rasoB B Clyyae UCTEYEHUSI UX Yepes3 HEMSIOTHOCTU B CTbIKax
TpyGonpoBoAoB Npu GoNbLUUX Nepenagax AaBreHus.

9. NIPUMEPbI PACHETA

9.1. Bbibpate MR Tpy6 w3 THO HapyxHbiM AnameTrpom 110 MM, TPaHCNOPTUPYIOLIMX COSSIHYIO KUCMOTY C
KoHueHTpauuen go 30%, noa aasneHunem 0,25 MlMa n npu Temnepatype 40 °C.

Mo puc.2,a gna Tpy6 Tvna T npu cpoke cnyx6bl 50 net n Temnepartype 40 °C makcumansHoe aasnexve 0,4 MlMa.

BennyuHa HanpspkeHus B maTepuane CTeHOK TDY6 cocTaBnaeT

28
0401101
TonwwuHa cteHkn Tpy6bl TMMa T (cm. Tabn.11) pasHa 10 mm, oTcioga & = % = 2 MTa, T1.e. BenununHa

HanpsaXxXeHna He npesblillaeT 3HaYEHUN BENNYMH, npmBeaeHHbIX B Tabn.17.

Mo Tabnuue Haxooum KO3PMULMEHT XMMNYECKOW CTOMKOCTM MO BPEMEHMU K“ = 0,35 1 HanpspKeHuto KII =0,7.

OTcloaa pacyeTHbIi cpok cnyxbbl coctaenseT 50-0,35 = 17,5 neT, a BenM4MHa JOMyckaeMoro AaBreHus .P” =04
0,7 = 0,28 Mrla, T.e. BbIOOp TPYD TMNA T caenaH nNpaBuUsbHO.

9.2. OnpepenuTb gonyctumoe pabovee fasneHune Tpyobl Tuna T u3 MBL, TpaHCNOPTUPYIOLWLEN CTOYHBIE XUAKOCTU C
TOKCMYHbIMW CBOWCTBaMuM 3 Krnacca onacHocTU npu noctosiHHon Temnepatype 35 °C. Cpok cnyx6bl Tpybonposoaa 25
ner.

Mo puc.3,a ana Tpy6ul TMNa T u cpoke cnyxObl 25 neT MakcumansHoe paboyvee nasnexue 0,65 Mla.
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Mo Ttabn.5 koacpduumeHT ycnosun pabotbl coctaBnseT 0,6, oTclofa MMeem BeNMUMHY pabodero gaBneHus 'FF' =
0,65-0,6 = 0,39 MMa.

9.3. Bbibpatb TMn Tpyb 13 MNBX, TpaHCnopTupyoLwmx razoobpasHbii ammuak npu temnepartype 20 °C u gaeneHun
2 .
0,38 Mra (3,8 krc/cm ™). Mo Tabnuue npun. 1 ans ykasaHHOW cpefbl U TemnepaTypbl Haxoaum, 4To MaTepuan Tpyb
ABMAETCA XUMWYECKN OTHOCUTENbHO ctonkum. OTcioga no Tabn.5 onpegensiem koaddUUMEHT ycnosui paboTel Ans
Tpybbl TMNA T K’ = 0,4. Heobxogumo npuHsaTe Tpyby Tuna T, T.k. 1,0-0,4 = 0,4 MMNa.

9.4. Onpegenutb TMn Tpy6 u3 MNB[, no KOTOpLIM TpaHCNOPTMPYeTCs BOAA C MOCTOsiIHHbIM AasnexHnem 0,25 Mla c
pas3nuyHbiMu Temnepatypamu 50°C - 800 4 B rogy; 40 °C - 2000 4 rogy u 30 °C - 6000 4 B rogy. Cpok cnyx6bl
Tpybonposoga 50 ner.

MpoBepem pacyeT UCNONb30BaHUSA HecyLlen cnocobHOCTM TpyO, yunTbiBasi rogoBOE MCMOMb30BaHUE pecypca npu
pasnuyHbIX TemnepaTypax, 4na Tpyb pasHbIX TUMOB, NOMb3yACh AaHHbLIMK puc.3,a 1 6, KoTopble cBeAeHbl B Tabn.38.

Tabnuua 38
Temnepatypa, KonunyecTtBo 4 Konunuecteo Cpok cnyx6bl Tpyb, net, npu
°C paboThbl paboThbl nasneHun 0,25 Mla n pasHbIx
Tpybonposoga B | TpybonpoBoda B| TemnepaTypax B 3aBUCUMOCTU OT
rogy 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 Tabnuupl cnegyeT, YTO ANS AaHHbLIX ycnoBuin Hanbonee LenecoobpasHbiM siBnsieTcs Bolibop Tpyd Tuna CI1. TpyOGsl
Tvna C n T galoT CymMapHbIn CPOK CNyxObl, MPeBbILaoLWmMi 3agaHHbIA, a Tpybbl Tvna J1 - HegoCcTaTOUHBIV CPOK CNyKObl

(12 ner).

9.5. Onpegenutb TN Tpy6 13 MHL, No KoTopbIM TpaHcnopTMpyeTca Boda ¢ Temnepatypon 40 °C nop AaBneHunem,
ykasaHHbIM B Tabn.39. Cpok cnyx6bl Tpybonposoga 10 ner.

Tabnuua 39
BHyTpeHHee KonunyecTtBo 4 KonnyecTtso paboThl Cpok cnyx6bl Tpy6
nasnexHune Mrlla paboThl TpybonpoBoaa B Tina T (cM. puc.2au
Tpybonposoaa B rogax 6)
rogy
8 500 0,6 >1
7 1000 11 >1
6 4000 4,6 10

9.6. Onpegenutb TN Tpy6 m3 MHLO onsa TpaHcnopTupoBaHusi NnpoaykTa ¢ Temnepatypoi 40 °C npu mMakcumarsHON

BeNMYnHE HapyXHOro Kputudeckoro gasneHus 0,04 Mlla (0,4 Krc/cmz) n cpoke cnyxbbl Tpybonposoga 10 ner.
Tpy6onposop npoknagbiBaeTcs 0bblMHO BHYTPU 3aaHus. BecneacTere anutenbHOro xpaHeHns Tpy6 B HeGnaronpusaTHbIX
YCNOBUSIX BO3MOXHA 3nnNuUnNcHOcTb nx ao 5%. Mo puc.9 gns Tpy6 Tmna C nMeeM BenuyuMHy OOMYyCKAaeMoro HapyXHoro
Kputnyeckoro aaenexusa 0,1 MMa. Mo puc.7 n 8 Haxoanm KOIMULMEHTBI CHWKEHUS BEMNWYMHBI 3TOr0 AaBneHus no
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Temneparype KII = 0,65 n no annMncHocTU x, = 0,65, orctoga nmeem 0,1 MlMa-0,65-0,65 = 0,044 MMa, T.e. ans
yKa3aHHbIX YCNOBUIA 3KCnyaTaunm MoryT 6biTb MCNoONb3oBaHbl Tpyobl Tuna C.

9.7. Tpybonpoeoa u3 MM HapyXHbIM guameTpom 32 MM UMEET paccTosHMEe OT OTBoAA A0 HEMOOBWXKHOMO KpenneHus

15 m, TemnepaTypa Bo3gyxa npu MoHTaxe coctaenset 20 °C, makcMmanbHasi Temnepatypa >XWMOKOCTU npwu

akcnnyaTtaumm Tpybonposoaa pasHa 75 °C, muHumanbeHas 15 °C. OnpegenuTtb paccTosiHMe OT OCy 0TBOAA A0 KpemnmneHus

Ha y4acCTke, BOCnpnHuMmMawuwiem yannmHeHune.

YBenunyeHue ANUHbI pr60I'IDOBO,lJ,a Ha OCHOBHOM Yy4acTKe:
& =15m (75 - 20) 0,18 MM/M = 13,5 MM,

YMeHbLUEeHNe anuHbl Tpybonposoaa

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

Mo puc.25, 8 Haxoaum ¢ = 2000 MM.

9.8. Paccuutatb noasemMHbin (MexLexoBoi) Tpybonposog,.

Marepuan TpyGonposoAa - NonuaTuieH HU3KOro AasneHus, ‘¥r = 0,95-10 — H/M3 (0,95-10 = Krc/cmj); pabouee
(HopmatusHoe) pfasnexve x = 0,4 MMa (4,0 KI'C/CM}); HapyxHbIn avameTp Tpybonposoga « = 250 wmM;

_ 4 3 -3 3.
TpaHcnopTUpyemoe BeLLeCTBO - BoAa, iy = 1:10 ° H/mM™ 0 ~ krc/em ™ *; TemnepaTypa TpaHCNopTPYeMOro BellecTsa
g3
TpyGonpoBoaa - B TpaHLLee Ha eCTeCTBEHHOM OCHOBaHWUM C BbIKPYXKKOW C yrioM oxeaTa 90°; rnyGuHa 3anoxeHus Bepxa

TpybonpoBsoga H =275m; LUMpUHA TpaHLUen Ha ypoBHe Bepxa Tpybonposoaa £ =075m; FPYHT - CYrMUHOK TBEPAbIN,

Yop = 1910% Hm> (1,910

= 20 °C; npoekTMpyeMmblii CPOK 3KCMnyaTauuu - 25 neT; TUN COeaMHEeHU - KOHTakTHas cBapka BCTbIK; Npoknagka

3
Krc/em ); 3acblnka TpaHWwen - NOBbIWEHHbIM YNJiiOTHEHMEM, MOoAyIb nedopmanmm

rpyHTa 3achbinku = 4,0 MIMa (40 KFC/CMZ ; HApY)XHasi n3onaums OTCYTCTBYET; BbICOTaA YPOBHS FPYHTOBLIX BO4 Han
py py Y y yp py!

BepxoMm TpybonpoBoga 'HI'J = 1,5 M; NMOTHOCTb TPYHTOBbIX BOA “Fpy 1,02-104 H/M3 (1,02-10_3

2

Krc/cm 3 );

-
3 2
WHTEHCUBHOCTb Harpy3ks Ha MOBEPXHOCTU 3achiMKu "'F: 5.107 H/m™ (500 krc/m™); MOABWXKHbIE Harpysku -

HeperynsapHoe OBWXeHWe aBTOTpaHcnopTa, BenvunHa BO3MOXHOIO Bakyyma B Tpybonposoae F.-' = 0,05 Mrlla (0,5
Krc/cm “ ).
* TekcT cooTBeTCcTBYET opurnHany. Npumedanne "KOOEKC".

1. OnpepensieM pacyeTHblEe XapaKTepPUCTUKU MaTepuana TpyGonpoeoaa. HopMatueBHoe pacyeTHoe ConpoTUBIEHNE B

E _
cooTBeTCTBMM C puc.l,a &~ = 4,5 MMa. Mo Tabn.7 ANs CBApHLIX BCTbIK COSAMHEHWI TPYG M3 MOMMSTUNEHA HU3KOTO
AaBneHns NpuHUMaem K, =0,9; cornacHo n. 6.1 ans Tpy6onpoBoAoB, NPOKNaabiBaeMbIX MO YCOBEPLLEHCTBOBAHHBLIMU

nokpbiTusiMn £ = 0,9, otctopa & = 4,5 MMa-0,9:0,9 = 3,6 MMa.

2. OnpepensieM HeoGXoAVMYIO TOMNLWMHY CTeHKM TpyGonpoBoga no dopmyrne

pd__ 04-25
Wep 236404

- B 1,3cm=13 mm.

Mo MOCT 18599-73 Tabn.11 Bui6upaem Tpyby f = 250 MM, Tvna C ¢ TONWWHOI CTEHKU & = 14,2 MM.
3. Onpegensiem 3Ha4YeHUs1 HOpMaTUBHBIX HArpy3ok 1 Bo3AeNCTBUIA Ha TpybonpoBog,.

HopmatusHas Harpyska ot maccel 1 m Tpybonposoaa no gopmyne
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g = ypml(d — 88 = 0,05.10 3,14 (0,25 - 0,0142) 0,0142 = 100 H/m (10 krc/m).

HopmaTuBHas BepTvKanbHas Harpyaka oT JaBfieHUs rpyHTa no oopmyne
Gp = Fepft =19:1072,75=52,2510" Him.

(52,25-10 % krcim).

HopmaTtuBHas Harpyska oT AaBrieHUs rPyHTOBbIX BOA No dhopmyrne

il = L02-19*

=500 H/m (50 krc/m).

3.14-0.25%
4

[
Tem =T
HopmaTuBHast Harpy3ka OT Macchl TPAHCMOPTMPYEMOrO BeLLecTsa no opmyre

1 385 H/m (3,85 krc/m).

mid e 314022167
4

. L
Ten 1"u4

BHyTpeHHWi AnameTp Tpy6bl dly =d =23 =0,25- 20,0142 = 0,2216 m.

HopmaTtusHyto Harpy3ky OoT TpaHcnopTa onpefensiem u3 cpaBHeHus Harpysku H-18 ans AByX KONOHH aBTomMoOunen ¢

Harpyakoi HI-60. 3HaueHus Harpy3sok H-18 n HI-60 Haxogum no puc.41 npu /£ = 2,75 M OT KONOHH aBTOMOGBUne qu'.'p

=0,63 1/m ], OT NYCEHWYHOro TpakTopa ':"F 1,51/m 2. [ns ganbHenwmnx pac4eToB NpUHUMaeM ':.F =1,51/m ! .

4, OnpenenﬂeM BEJIMYNHbI pPaCYEeTHbIX Harpy3ok Wu BO3JENCTBUA Ha prGOHpOBO,D, C COOTBETCTBYHOLLMMU

koahpULMEeHTaMU neperpyakn. PacueTHoe BHYTpEHHee AaBneHne i -H'P =1,1-0,4=0,44 MNa (4,4 krc/cm 2).
PacueTHas Harpy3ka oT maccel TpybonpoBoaa

@y = ®og® = 12100 = 120 H/m (12 krc/m).

PacueTHas Harpy3ka OT gaBneHus rpyHTa no opmyne
= . . 3 . B . 3
O = #epipBXp =1,2.52,25-1070,75 0,6 = 283 - 10” Him (28300 krc/m).

Mo Tabn.31 npu yknagke Tpy6 B TBEpAbIN CYIMMHOK B TPaHLLEK C H =275m; 5 =0,75 M, umeem H.fﬂ,__r =4,3u

z' =0,6.

PacueTHasa Harpyska oT gaBJieHUA rpyHTOBbIX BO

Gy ™ By affps = 0.8 - 500 = 400 H/m (40 Krc/m).
PacueTthas Harpys3ka oT MaccCbl TPAHCNOPTUPYEMOro BellecTBa

Qep ™R g@Sy =10-2-10° =2-10° Him (200 krc/m).

PacueTHas Harpyska oT TpaHcropTa no dopmyrne
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Qup =Rep@ipd = 1115 107 - 0,25=4,12 - 10" Him (4120 krc/m).

PacueTHasa Harpyska ot paBHOMEPHO pacnpegeneHHomn Harpy3ku Ha noBepxHOCTU 3acCbINKu no d)opmyne

= =
Qp -a,qu.x, =14-5-10" -0,25-0,8=1,4- 10~ H/m (1400 krc/m).

KoadhdumumeHT KoHUeHTpauun AasneHns rpyHTa no opmyne

g 3R 3 (0,057+05)
"T2(B+2R) 200057+2:05)

,0.

MapamMeTp KeCTKOCTU rpyHTa 3acbInku no dopmyrne

a1
P,': 0,125 .E,.I, =0,125 - 40 = 0,5 MMMa (5 krc/em ).

MapameTp xecTkocTun Tpybonposoaa npuH1umaem no pmc.9 pasHeiM 0,1 MMa.
5. OnpegensieM MOMHYH pacyeTHY MNPUBEOEHHYH (SKBMBANEHTHYK) TJMHEWHYH Harpysky no dopmyne

Fop =28y

ans TpybonpoBoaa, onuparoLLerocs Ha eCTeCTBEHHOE OCHOBaHWE C BBLIKPYXKOW 2 < C yrnom oxeaTta Tpybel 90° no
Tabn.29 npuHumaem: ﬁ =0,50;

0N Harpy3ok oT JaBNeHnd rpyHTa, .5' = 0,325 - ons MaccoBbIX Harpy3oK.
[Ins TBepAoro CyrmnmHka ¢ noBbIWEHHbIM YNIoTHeHneM o Tabn.30 npuHumaem 7 = 0,88.

Torpa c y4yeTtom HanpasneHns AencTems pacyeTHbIX BepTUKarbHbIX Harpys3ok nmeem
3 3 3
P‘ 'ﬂ"@m + Qm +Q,] +Banlq) Y apy ~$2ep) =05-088>(28,3-107 +4,12-10° +1,4-10")+0,325 -
0,88 (120 + 385 - 400) = 15,3 - 10 H/m (1530 krc/m).

MpoBepsiem Hecyllyto cnocobHoCTb TpybonpoBoga Mo ycrnoBuio npegenbHO AONyCTUMON OBanmu3aumnn nornepeyHoro
ceyeHns Tpy6bl no dopmyrne (16).

Onsa TpybonpoBoAoB, YNOXEHHbIX Ha eCTECTBEHHOE OCHOBaHWE C BLIKPYXKOW, NpuHumaem & = 1,2, gna

Tpybonposogos 13 MHLO [.l"] =5%.

KoacbuumenT 1# paccumTtbiBaem Anst Hauboriee onNacHoro Criyyas - BO3HUKHOBEHUS B TpyGONpoBoae Bakyyma:

1 1
= - =025;
. P!-P.. 1+ 0,5-005

B+ 015, 01+0,1-0,5

15,3107

o " 2T 05

025100 = 4,63 ¢ [E,] = 5.

6. MpoBepsieM Hecyllylo CNocoGHOCTL TPyGOMpPoBOA4A MO YCMOBMIO YCTOMYMBOCTM KpYrnoi hopMbl MONEPEYHOro
ceyveHus Tpybbl Mo hopmyne
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-]
p
'Flp ZZ[Tf Bog + Fpy
MpepenbHaa BenvumMHa BHELLHETO paamanbHOro agasneHus no opmynam (13) u (14):
a
P‘ =2 P,.PI' - Zﬁl' 0,5= 0,44 MMNa (4,4 krc/em ™);
B
P_, =0 & I.IHP' =0,1+1,143-0,5 * 0,67 Mra (6,7 krc/cm ).

. 2
MpyHumMaem B KayecTBe nNpeaenbHOW BENUYMHBI .P‘ = 0,44 Mlla (4,4 krc/cm ©). BHewHee rugpoctatmyeckoe

[aBrieHne rpyHToBbIX Bog no dopmyrne

|

B o= H =102-107-.15=153-10" Ma (0,153 krclom );

1563 10°
0.25
5

= 2,47 - 10" Ma = 0,247 MMa (2,47 xrc/cm 2).

P,., = 0,44 MMa (4,4 krclom ©) +5-10% + 153- 10* |~

9.9. PacueT Tennousonsummu kopoba:

McxogdHble gaHHble: pa3Mep kopoba (WMpuHa W BbiCOTa), M; HapyXHbIA AuameTp, MaTepuan U TOMWMHA CTEHKM
nnacTtMaccoBoro TpybonpoBoga, M; HapyXHbll guMameTp cTanbHoro TpybonpoBoga-cnyTHWKa, M; TemnepaTtypa
TennoHocuTenst B nnacrmMaccoBoM TpybonpoBoae B KOHUe kopoba, °C; TemnepaTtypa TennoHOCUTENst TEmnnoBOro
CMyTHUKa B KOHUe kopoba, °C; 3agaHHasa TemnepaTtypa BO3gyxa B KOHUe Kopoba, °C; TemnepaTypa OKpyKatoLlero
Bo3gyxa, °C.

2 YcnoBus pacyeTa:

a) pacyeT Tennousonauum kopoba ocHoBbIBaeTcA Ha GanaHce Tenna, No KOTOPOMY TENSO, BbiAeNseMoe TeNnoBbIM
CnyTHMKOM © TpybonpoBogamMu C TemnepaTypol Bbllle 3afaHHOW TemnepaTypbl BO3dyxa BHYTpU kopoba,
npupaBHMBaEeTCA K Tenmny, OTAaBaeMoMy KOpoOOM B OKpyXawlui BO34yX, a Takke Tensny, MormnoweHHoOMy
TpybonpoBogamu ¢ TemnepaTypou, HUKe TeMnepaTtypbl BO3ayxa BHyTpu kopoba (ecnv TakoBble MMEKOTCS);

6) pacyeT npou3BOAMUTCSA AN KOHEYHOro y4yactka kopoba (Ha npegblgoywmx ydacTkax 6yoet oTmedyeH Gonee
a¢hheKTMBHLIN 060rpeB);

B) npUMeHsiemMble B pacyeTe BeNUUMHbI KOIMULMEHTOB TENMOOTAAYN ONpeaenaTcsa cnegyroumm o6pa30M:

koadbULUMEHTLI TEeMnooTaayuM OT BO34yxa BHYTPUM Kopoba K BHYTPEHHEW MOoBEepXHOCTM kopoba v oT kopoba B

!
OKpYXXatoLuii BO3ayX, He MMetoLne onpeaensiiowero 3Ha4eHns, NPUHMMatTCA paBHbIMU COOTBETCTBEHHO 8 1 29 BT/(m ™
. °C);

K03(hPULMEHTbI TENNOOTAAYM OT NIAacTMacCoBbIX TPYGONPOBOAOB ¥ TEMMOBOrO CryTHUKA, MMeloLue onpeaensioLlee
3HayeHVe B pacyeTe, BbIMUCMSAIOTCA MO NpUBEAEHHBIM Hike dopmMynam. Mpyu 3ToM KO3MUUMEHT TennooTaaym
M3ny4yeHMEM K CTeHke kopoGa U Ko3(MUUMEHT TENnnooTAauYM KOHBEKUMA K BO3AyXy BHYTpW kopoGa onpepenstoTcs
pasgenbHo, a TemnepaTypa NoBepxHOCTM TpybonpoBoda U BHYTPEHHeW NMOBepxXHOCTM kopoba cHavana npuHUMatoTcs:
nepsasi Ha 5 °C HuXe TeMmnepaTypbl TensoHocuTens, BTopas Ha 5 °C Hwke TemnepaTypbl Bo3gyxa BHYTpU Kopoba.
[anee 3Ty 3Ha4YeHUst MOTYT GbITb YTOYHEHBI M KO3GMULMEHTbI TEMNNOOTAAUYM BbIYMCIIEHBI BHOBb;

2 4
KO3 DMLMEHT M3MyYeHNsH NOBEPXHOCTU MNNacTMaccoBbiX TPyOONpoBOAOB NpuHMMaeTcst paBHbiM 5,2 BT/(m = - K ),

2
NMOBEPXHOCTM CTanbHOro Tpybonposoaa - cnyTtHuka 4,7 Bt/(m =~ - K4);

KO3 hMLUMEHT TennonpoBOAHOCTM CTEHKWU MracTMaccoBoro TpybonpoBoda npuvHMMaeTcs no Tabn.3, koadduuneHT
TEeNnonpoBOAHOCTN TENNoM3onaunM CTEeHKM kopoba - no obenpuHATBIM HOpMaM MPOEKTMPOBAaHWS TENnou3onsaummn
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NPOMBbILLIEHHOro 060pyAOBaHUS 1 TPyBONPOBOAOB;

r) pacyeT cnpaBeAsiMB TOMbKO MPWU YCIOBUKU, YTO B COEAUHEHUSX kopoba HeT HennoTHocTen. B npoTuBHOM cnydae
OyaeT umeTb MECTO MPOHUKHOBEHME HAPYXXHOrO XONOAHOrO BO34yXa BHYTPb kopoba un yTeyka Tennoro Bo3gyxa Hapyxy,
YTO HapYLUUT NpUHATLIN 6anaHc Tenna.

3. MpuHaTbIE 0603HAYEHNS:
@ - HapyXHbIit AnaMeTp nnacTMaccosoro Tpy6onposoaa, M;

& - TOIWwMHA CTEeHKM nNiiacTtMacCcoBOro pr6OI'IpOBO,CI,a, M;

dlgg - HAPYXHBI iNAMETP CNYTHUKA, M;

2
F‘ - NOBEPXHOCTb Kopoba Ha 1 M AnuHbLI, M ™ ;

£

B Fﬂ - MOBEPXHOCTb TPyboNpoBoAa v CNyTHMKA Ha 1 M ANWHbI, M 2;
{; - Temnepartypa TennoHocutens B Tpybonposoge, °C;

"P - TeMnepatypa nosepxHoctu Tpybonpoeoaa, °C;

feg - TEMNepaTypa cnyTHuKa, °C;

Iy px - TEMNEPATYPA BHYTPEHHEI NOBEPXHOCTM Kopoba, °C;

fy - TemnepaTypa BO3fyxa BHYTpU Kopoba, °C;

£, - TemnepaTypa okpyxatolero Bosayxa, °C;
|'.'I.m - KO9(hULIMEHT TenniooTaaum nsnydeHmem ot Tpybonposoaa K nosepxHocTn kopoba, BT/(m <. °C);

w“ - KO3 PULMEHT TENNOOTAAUN KOHBEKLMIA OT TpybonpoBoaa K BO3ayxy BHYTpu kopoba, B1/(m 2, °C);

2
Ragm - KOIPHUUMEHT TENOOTAAUM N3NTYYEHVEM OT CMYTHUKA K NOBEPXHOCTU Kopoba, BT/(m ™ - °C);

a
gy - KO3 (PMLMEHT TENNOOTAAYM KOHBEKLIMI OT CMYTHMKA K BO34YXY BHYTpM kopoba, BT/(m ™ - °C);

¥y - KOAPPUUUEHT TENNIOOTAAUM OT BO3JyXa BHYTPU KOpoba 1 BHYTPEHHEN NOBEPXHOCTM kopoba, BT/(M2 - °C);

Ry - KOIDOULMEHT TENNOOTAAUM OT HAPYXKHOW NOBEPXHOCTM KOPOBa B OKPYXKAKOLLMIA BO3AYX, BT/(Mj - °C);

Cfﬁ - KO3(PPULMNEHT N3NYyYEeHUs] BHYTPEHHEN NOBEPXHOCTU kopoba, BT/(m :. K d);

o 2 4,
C‘, - K03 PULIMEHT M3NydYeHns abConMTHO YepHOro Tena, pasHbl 5,77 BT/(m ™ - K 7);

7|'|u: - TennooTAaya nsnyyeHuem Tpybonposoga ¢ 1 M anuHel, Bt/m;
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"lli-' - TennooTaaya KoHBeKUun Tpybonposoaa ¢ 1 M anuHel, BT/vm;
Fegm - TENIOOTAAYA N3MTYYEHWEM CYTHUKA C 1 M ANWHBI, BT/m;
@egue - TENIIOOTAAYA KOHBEKLMI CMYTHYKA C 1 M AnvHbl, BT/m;
'm = "F gt ".I'p.'l - TennonoTeps TpybonpoBoaoB ¢ 1 M ANuHbI, BT/Mm;
C.'m., " T o npuBeaeHHbI kK03hULIMEHT M3NYyYeHUss NOBEPXHOCTEN TpybonpoBoaa M kopoba, CnyTHUKa 1
A
kopo6a, BT/(M K7,
2 4.
G'F " c“ - KO3(hULMEHTBI U3NYyYeHMs MOBEPXHOCTM TpybonpoBoaa u cnyTHuka, Bt/(m ™ - K );
}"ﬂ - TennonpoBOAHOCTb (KO3(hULIMEHT TEMMOMNPOBOAHOCTN) CTEHKM NnacTMmaccoBoro Tpybonposoaa, Bt/(m - °C);
Fem “Temz ¥ Tegy - TENIONOTEPA CMYTHUKOM C METPA ATUHBI, BT/M;
?\- - TennonpoBoAHOCTb (k03 ULMEHT TENNONPOBOAHOCTMN) Tennousonsuum kopoba, Bt/(m - °C);
Q - KONMYeCTBO Tenna, Tepsiemoe Ha 1 m kopoba, BT/m;

3- - TONWKMHa Tennon3onAaumMoHHOro crnos, Mm;

K. - KOA(PPULMEHT, yUnTbIBAIOLLMNIA AOMNOMHUTENBHBIE MOTEPU Onopamn kopoba, NPUHNUMaeMmbli paBHbIM 1,3;
Mpy Heckonbknx TpybonpoBodax nx obo3HaveHuss nHgekcupytoTes yucnamm 1, 2, 3 n T.4.

4. MNMocneposaTenbHOCTb pac4eTa U pacyeTHble (OPMYyrbI.

B Hauane BblYMCNATCA NPUBNIKEHHbIE 3HAYEHUSI KOIMULIMEHTOB TennooTaaun %pn e Fean V1 Fpgy
[nsa aToro npeaBapuTeNbHO YCTaHABIMBAOTCA OPUEHTUPOBOYHbLIE 3HAYEHUS .l“I =h-5Cnigy=f -5°C a

TakKxe onpegendaeTrcd 3HadyeHne ﬂ"_.l. n po .

C - 1 ; (35)
mp.Tp !
LY Y
Cp R \C C
1
E ™ . (36)
TE O L Fafl 1
e &\G G
2z
[pn aTom, ecnu —'L nunm AI 0,1, TO COOTBETCTBEHHO
E F

Capw *Coi Cpea* G

OnpepensoTcsa 3HayeHnss KoadPMUNEHTOB TeNnooTAauM:
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[ *’”] =]
Zmx " Conrp ; (37)

Px 'W-F —ly ; (38)

. +213]" - +z?3]‘

(L1 1] 100
fog “igam

tanx = 16830 -5 (40)

Onpe,uenmoTCH TennonoTtepu prGOFIpOBO,D,OM M CMYTHMKOM Ha 1 M ONUHBbI:

€rp " Frpx * Tz = Cap xfppliep —fxsw) * A ufipling —2) ; (41)

Tew = Tenx ¥ cax ™ oan Fon len ~Expnd * TeaeFoalion — %) (42)

Fean " Copen (39)

OnpepenstoTcs obume TennonoTepmn Tpybonposogamu U CyTHUKOM

Q=g e (43)

o1n TennonoTepu npupaBHMUBAKOTCA TennonotepAaM 4epe3d CTEeHKY Kopo6a, OTKyAa onpeaendaeTca TonwuHa ero
Tennounsonaunn

.A_[i ”

"-": "-"l
3aTeM YTOUHAKTCS BENUUMHDI fggy .l',p ANS Yero NPUMEHSIITCS (HOPMYyIbI

N LN
e pa ‘°+F,r_ o : (45)

hi'l'_

dy *35
bnlr-"#. (46)

Ecnn yTOuHeHHast pa3HOCTb fem ™ OoTNnM4YaeTcs OT MPUHATOW paHee MeHee, 4Yem Ha 15%, pacyeT MOXHO
i L

3aKoHuNTL. B NPOTUBHOM CJlly4ae pacyeT NoBTopAeTCcA C NpuMeHeHnemM yTO4YHEeHHbIX BeNTM4YnH L.._P n '-_.

5. MNpumep pacyeta. TpebyeTca onpefenvTb TOMWMHY TENMOU3OMSLUOHHOIO Crosi U3 MaToB MUHEpPanoBaTHbIX Ha
CMHTETUYECKOM CBA3YIOLLEM, YCTaHaBMNMBAaEMbIX Ha BHYTPEHHEW MNOBEPXHOCTM kopoba, B KOTOPOM MPOMOXeHbl Tpw
Tpy6onposoaa u3 MHAO Tuna T & = 140 MM 1 oBorpesaroLmit BoAsHO! TpyGonposoa-cnyTHUK. Kopo6 u3roTosneH 13
cTanbHOro nucra; ero wupuHa 900, Bbicota 450 u gnvHa 500 m. [uameTp nonmuaTuneHoBbix Tpybonposogos 140,
TOnwmMHa cTeHkn 12,7 mm. OgmH u3 TpybonpoBOAOB pe3epBHbIN, MYCTOW, B OCTanbHbIX ABYX NPOTEKaeT MPOAYKT C
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TemnepaTtypon B KoHue kopoba 25 °C. OuameTp cnyTHuka 57 MM, TemnepaTtypa npoTekalowen B HeM BOAbl B KOHLE
kopoba 55 °C. Temnepatypa Bo3ayxa BHyTpu kopoba u B koHue ero 10 °C, TemnepaTypa okpyxatoLero sodayxa - 40 °C.

Agy =0,047 BT/(m - °C).
OnpenenseMm NoBepxHOCTb kopoba 1 TpybonpoBOA4OB MO AnvHe 1 M:

R.=209+045=27m";

.
F.q, =3,14-0,140=0,44 M "

2
Fy =314.0,057=0179m".
Onpepensem C-'-_w no gopmyne (35).

A

2 4
=512Bt/(m ™ - K ).

1
1 oM _1
52 27|52 577

Coprp ™

” 5
MockornbKy Fi{ 0,1, npuHUMaem E'“ =Cg = 47 B/ m” - K 4). OnpeaensieM  NPUBANXEHHO
R

KO3 pMuMeHTbI TENNooTAauYM 1 TennonoTepu TpybonpoBogamm 1 CyTHUKOM no dopmynam (37) - (42), npuHumas .‘:"

=10-5=5°Cn £, =25-5=20°C.
20+273 9 [5+2739
_ 100 100 )_ o, 737587 2
o =512 =512— """ -48B/ - °C);
TP 20-5 15 i)
L 166420 —10 = 1,66 - 2,15=358 Br/(m * - °C);
s5+283[7 |5+273[4
100 1157 -597
Gong = 4,7+ —100 =417 =521 Br/(mM" - °C);
55-4
By ™ 168335 =10 = 1,66 - 3,56 = 5,92 Br/(m 2. °C):
Qup =48 044 (20-5)+358 0,44 (20 - 10) = 31,9 +15,8 = 47,7 Br/m;

e =521 - 0,179 (55-5) + 5,92 - 0,179(55 - 10) = 46,5 + 47,7 = 94,2 B/m.
O6Luee KONMUECTBO Tenna, BolaeneHHoe Tpy6onpoBoaaMm 1 CryTHUKaMK, onpeaensiem no gopmyne (43)
() = 47,7+ 47,7 + 94,2 = 189,6 Br/wm.

Mo dopmyne (44) HaxoouM TOMLLMHY TEMNOM30NALMOHHOIO Cnos
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1896 g8 29

= 0,047 (0,926 - 0,165) = 0,047 - 0,766 = 0,036 Mm.

8,, - oou J(LUCHORTLS [L_I

Mo opmynam (45) n (46) onpegensem 3HavyeHUs TemnepaTyp "lll 7 "Ip:

2pom = -0 1996 [2‘9 m]=-4o+43,7:3,7°c;

2713
0,40 02 o
ln. 25 ‘T,TW 25~ “15—25 4,4 =20,6° C.
2-314-035

Beuay 6nuskoro coBnapeHuss HandeHHbIX 3HAYEeHUA TeMNepaTyp dppe U .l” C NPUHATBIMW B Ha4vane pac4yeta

OPUEHTVPOBOYHO, a Takke Hebonbwon pasHuubl (~13,5) Mexay YTOYHEHHOW PasHOCTbHO ‘lp':ll U MPUHSTON

OPUEHTMPOBOYHO, B AarnbHEWLLEeM YTOYHEHUN pacyeT He HyxaaeTcs. TONWMHY TennonsonsauuoHHOro Crios MpUHMMaem
paBHon 40 MM.

Mpunoxenne 1

XUMUYECKASI CTOUKOCTb OETAJIEA TPYBEONPOBOAOB U3 TEPMOMJIACTOB U
YNNOTHUTEJIbHbIX 3JIEMEHTOB U3 PE3UHDI

YcnoBHble 0603HaYeHus
C - cToek
OC - oTHOCMTENBHO CTOeK
H - He cToek
HK - HaTypanbHbIn kay4dyk
CKW - CUHTETUYECKUIN HEONPEHOBLIN Kayyyk
CKC - cuHTeTMYeckuii 6yTaameH-CTUPObHbIN Kayvyk
CKB - cyHTeTMYeCKMA HaTpMn-OyTagneHOBbIN Kayyyk
CKH - cuHTeTnyeckun 6yTagmeH-HUTPUMbHBIA Kayyvyk
BK - 6yTunkay4yk
CKOIT - aTuneHnponnneHoBbI Kaydyk
CK® - cuHTeTnyecknn ropcogepxaiinim kayvyk

Kn. on - knacc onacHOCTM BpeaHbIX BELLECTB.

BewiecTtBo KoHueHTpauusa | Temne- TepmonnacTbl Pe3nHa Ha ocHoBe
paTtypa,
°C nBxX [MBA| MHA | NN | HK, |CKC,| CKH | BK, | Hamn- | CK®
CKW | CKb CK3I |putos
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Mocobue k CH 550-82

AgunuHoBas
Kucnota

A30THas kucrnora

AKpUNoHnTpUn
(2 kn. on)

Annunossbiin cnupT (3
KI. o)

AnoMuHMS cynedar

AntoMnHns xnopug

Amunauetat (JIBX,
4 xn. on)

HacblweHHas
BOOHas

6, 3%-Has
BoaHas

o 40%

BoaHas
100%-Has

TexHu4eckun

96%-HbIN

10%-HbIN

BOHbIN

HacbilweHHbI

10%-HbI
BOHbIN

HacbilweHHbI

PasbaBneHHbIn
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AMUNOBLIN cNupT
(J1BXK, 3 kn. on)

Ammuak (I'T, 4 kn.
on)

AMMOHMS aueTaT

AMMOHMS KapBoHaT

AMMOHNS HUTpaT

AMMOHNS cynbdaTt

TexHunyeckun
pa3baBneHHbIN

Ma3o06pasHbi
TEXHUYECKNI
YMCTbIN

BoaHbin
HaCbILEHHbIN
Ha xonogay

BoaHbiii ntoboin

50%-HbIN
BOAHbIN

10%-HbIn
BOAHbIN

BoaHbin
HaCbILLIEHHbIN

10%-HbIn
BOAHbIN

HacbILWweHHbIN
BOAHbIN
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AMMOHUS cynbgng

AmMOHus chocdpat

AMMOHMS xnopuva,

AHunuH xnoprugpar

Auetanbgerua (I, 3
Kn. on)

AueToH (J1BX,
4 xn. on)

BopgHbin no6on

BoaHbin ntobon

10%-HbIN
BOHbIN

BoaHbin
HaCbILLIEHHbIN

HacbiweHHbIn
BOOHbIN

40%-HbIN
BOHbIN

TexHu4eckun
YMCTbIN

TexHu4eckumn
yncTtbin go 10%
BOAHbIN
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Bapwus rugpookuce

Bapus conu, kpome
6apwus yrnekucrnoro

BenunbHbIN WENOK,
cogepxawmmn 12,5%
aKTUBHOrO Xropa

BbeHsanbaerva
(3 kn. on)

BeHaunnosbIi cnvpT
(3 kn. on)

BensuH (13K,
4 xn. on)

BeHsonHas kucnota

BopHas kucnota (3
Kn. on)

BpoaunbHas cMech,
cocrosLan u3
3TUMOBOrO crnupTa n
YKCYCHOMI KMUCIOTbl

HacblweHHas
BOAHas

BogHble
nobble

BoaHbin

HacbilweHHbI
BOHbIN

TexHu4eckun

BopaHas nobas

Pa6oyas
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Bpoma BoaHbIN
pacTtsop

BpomucTo-

BOOOpOAHas
KucroTa

Bypa

BytaH (I'T)

BytaawneH (I'T)

BytaHgnon
(2 kn. on)

BytaHon (JIBX,
3 kn. on)

Bytunauetat
(JIBXK, 4 kn. on)

ByTuneH xuakun

ByTunexrnukons

ByTtundeHon

BasenuH

BuHunauetat
(3 kn. on)

BuHHas kncnota

HacbilweHHbIn

50%-HbIN
BOAHbIN

BoaHas nobas

TexHudeckun

Toxe

10%-HbIN

BOAHbIN

TexHu4eckun

To xe

TexHu4eckunn

To xe

TexHu4eckunn

Jltobasa BogHas
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BuHHBIN ykCyC

BuHO KpacHoe un
6enoe

BuHo nnopgoso-
arogHoe

BuckosHo-npsanne-
HbIi pacTBop

Boaa guctunnupo-
BaHHas 0Ee0HN3UpO-
BaHHas
obecconeHHas

Bopa koHaeHcaT

Boaa mynHeparnbHas

Bopaa osepHas,
Mopckasi

Bopa nutbeBas
XJIOpMpOBaHHas

Bopa ctoyHas 6e3

OpraHn4yeckux
pacTeoputenen

Toprosbin

Toprosoe

100%-Has
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Bogopog (I'T)

Bogopopa xnopuctbin

(2 kn. on)

Bogopopa nepekuco

Bo3ayx cxaTtbin,
coepxalumii Mmacno

BockoBow cnupT

lekcaH (NBX)

"ekcaHTpuon

FenTtan (JIBXK)

mapokcmnamuHa
cynbat

[mMukokonb

[Mukonesas kucnota

TexHuyecknin

TexHu4eckumn
rasoobpasHbii
100%-HbIN

BOAHas

30%-Has
BOAHas

90%-Has
BoaHas

TexHu4eckumn

Toprosbin

TexHu4eckumn

Jliobon BogHbIN

10%-HbIn
BOAHbIN

37%-Has
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Mocobue k CH 550-82

BOAHasi
40 - - C - - - - - - -
60 - - C - - - - - - -
MmuuepuH (MK) TexHnyeckni 20 C C C C C C C C C C
40 C C C C C C C C C C
60 C C C C C C C Cc Cc ocC
80 - - - C - - oCc | ocC C H
Jltobon BoaHbIN 20 C C C C C C C C C C
40 C C C C C C C C C C
60 - C C C C C C Cc Cc ocC
80 - - - C - - oCc | ocC C H
nMuuepuHxop- - 60 ocC - C - H - H oC C C
rmapung
nioko3a TMiobas BogHas 20 C C C C C C C C C C
40 C C C C C - C C C C
60 ocC C C C C - C C C C
80 - - - C - - C C C C
HekanuH TexHnyeckun 20 C oC C OC | H H H H H C
(4 kn. on)
60 ocC - OoC | OC - - - - - C
BellectBo KoHueHTpauusa | Temne- TepmonnacTbl PesaunHa Ha ocHoBe
patypa
°b MBX | MBAO |MHA | NN | HK, | CKC, | CKH | BK, | Hau- |CK®
CKWN | CKb CKQ3I | putos
[ekcTpuH ToproBbin 20 C C C C C - C C C C
40 C C C - - - C C C C
60 C C C - - - C Cc Cc C
OnbytuncebaunHat | TexHudeckun 20 H C Cc C H H H Cc H C
Oubytnndrtanart (2 |To xe 20 H C C C ocC H H oC H oC
KJ1. o)
40 - - oCc | oC - - - - - -
60 - OoC | OC | OoC H - - - - -
Ourekcundptanar " 60 H - OoC | OC | OC - H C H H
Ovrnukonesas 30%-Has 20 C C C C ocC - H ocC H C
KucnoTa BOAHasi
40 C C C C ocC - - ocC - C
60 ocC C C C ocC - - ocC - C
000 "Akeacmok" +7(495)5851290 www.a-stok.ru
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Oun3o6yTUnKeToH

OumeTtmnammH
(2 kn. on)

Oumetnndopmamug |

(2 kn. on)

OuHonundTanat

OwuokcaHn (JIBX,
3 kn. on)

Ounoktundpranat

Ounxnop6eHson
(4 xn. on)

OuxnopykcycHas
kucnota (3 k. on)

OnxnopykcycHon
KMCNOTbl METUOBbIN
acpump (3 kn. om)

AnxnopaTtuneH
(4 kn. on)

OnatnnamuH
(JIBXK, 4 kn. on)

OwnatnnoBein acoump
(JIBXK, 4 kn. on)

Opoxokn

TexHu4eckun

To xe

TexHu4eckun

To xe

50%-Has
BOAHas

TexHudeckun

To xe

JTtobble BoagHbIE
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Mocobue k CH 550-82

Opoxokn gns Toprosble 20 C C Cc C C C C Cc Cc C
NMBHOrO cycna
40 C C C C - - C C C C
60 oC C C C - - C C C C
OybunbHas kucnota |Jiobas BogHas 20 C C C C C - C C C C
40 - C C C C - - - - -
60 - C C C C - - - - -
OyounbHbIN TexHnyeckni 20 C C C C C - C C C C
3KCTpaKT
XenatuH Jltobon BogHbIN 20 C C C C C C C C C
40 C C C C - C C C C
60 - C C C - - - - - -
XXenesa conun JltoOble BoaHblE 20 C C C C C C C C C C
40 C C C C C C C C C C
60 ocC C C C C C C C C C
YKupHble kncnotol TexHuyeckme 20 C ocC C C H H ocC H oc | C
40 C OoC C C - - - - - -
60 C OoC | OC C - - - - - -
M3o0KkTaH TexHu4eckun 20 C C C C H H C H C C
W3onponaHon To xe 20 C - Cc C C - ocC Cc Cc C
J1BX)
40 C - C C C - - C oC C
60 - - C C C - - oC - oC
80 - - - C - - - - - -
M3onponunossii " 20 H OC | OC | OC H H H H H H
achup (JIBX)
60 - H H - - - - - -
WMopHas TUHKTYpa B | 65%-Hasi 20 H oC C C C H C C H C
ataHone (J1BX)
Kanus antomo- 50%-HbIN 20 C C C C - - C C C C
cynbgart BOZHbIN
(kBacupl) 40 C C C C - - oC C C C
60 oC C C C C - H C C C
80 - - - - - - - C C C
Kanusa 6uxpomar HacbliweHHbIn 20 C C Cc C H - C C oc | C
BOZHbIN
40 C - C C - - oC C H C
60 oC - C C - - - - - -
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Mocobue k CH 550-82

80 - - - C - - - - - -
Kanusa 6opat 10%-HbI 20 C C C C C C C Cc Cc C
BOZHbIN
40 C C C C C - C C C C
60 ocC C C C C - C C C C
Kanus 6pomar HacblLweHHbIN 20 C C Cc C C C C Cc Cc C
BOAHbIN
40 C C C C C - C C C C
60 ocC C C C C - H C oCcC | C
Kanus 6pomupg, Jltobon BogHbIN 20 C C C C C C C C C C
40 C C C C C C C C C C
60 ocC C C C C C C C C C
Kanus rugpookucb | 50%-Has 20 C C C C C C C C C C
(2 kn. on) BOAHas
40 C C C C C - C C C C
60 ocC C C C C - C C CcC |OC
80 - - - C - - oCcC | OC | OC H
Kanusa noanpg, HacbiweHHbIn 20 C C C C OoC - C C C C
40 C C C C - - oC C oCc | C
60 C C C C - - H C H C
Kanusa kapboHat HacbiweHHbINn 20 C C C C C C C Cc Cc C
(noTtalw) BOAHbIN
40 C C C C C C C C C C
60 - - - C - C - - - -
Kanus Hutpat 50%-HbIN 20 C C C C C C C C C C
BOAHbIN
40 C C C C C - C C C C
60 C C C C C - C C C C
Kanus nepmarranat | HacbllWeHHbIN 20 C C C C C OoC | OC C C C
BOAHbIN
40 C C C C C - H C H C
60 ocC C C C C - - C - C
Kanusa nepcynbedat |Jlio6oi BogHbIN 20 C C Cc C C H H C C C
40 C C C C C - - C C C
60 ocC C C C C - - C C C
80 - - - - - - - C oCc | C
Kanusa nepxnopat HacbiweHHbIn 20 C C Cc C H - C C C C
BOHbIN
40 C - C C - - oC C oCcC | C
60 ocC - C C - - - C - C
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Kanusa cynbgat

Kanusa
deppuUMaHnT,
deppoumaHnT

Kanus docgat

Kanus xnopat

Kanus xnopug

Kanusa xpomat

Kanusa umaHng,

Kanbuwms
rMNoxXnopuT,

cogepxawmmn 12,5%

aKTUBHOIo
xropa

Kanbuus
rmopooKuch

JTro6o BoaHbIN

PasbaBneHHbI
BOAHbIN;
HacCbILLEHHbIN

Jltobon BogHbIN

HacbliWweHHbIN
BOAHbIN

Jltobon BoaHbIN

HacbiweHHbIN
BOAHbIN

To xe

HacbiweHHas
BOAHas
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Mocobue k CH 550-82

Kanbuwmsa xnopug HacbllweHHbIN 20 C C C C C C C C C C
BOAHbIN
40 C C C C C C C Cc C C
60 ocC C C C C C C C C C
80 - - - C - - ocC C oCc | C
Kamdopa - 20 H C Cc C ocC - C ocC H | OC
(3 kn. on)
60 H oCcC |OoC | C H - ocC H - H
Kucnopon JTlro6on 20 c - C c ocC H H C H c
40 C - - - - - - C C C
60 C - oCc | OC - - - C Cc C
Kucnota ans 100 mr/n 20 C - C C H - H C H C
NpAaUIbHBIX BaHH,
copgepxalas Cl 9
200 " 20 - - C C H - - - - -
40 ocC - - - - - H C H C
700 " 20 - - c | C H - - - - -
40 H - - - - - H ocC H C
KoHbsk Toprosbi 20 C C Cc C C C C Cc Cc C
40 C C C C C C C C C C
Kpaxmana pacteop, |Jltobas BogHast 20 C C C C C C C C C C
nartoka
40 C C C C C C C Cc Cc C
60 C C Cc C C C C Cc C C
80 - - - C - - C C C C
Kpeson [o 90% 20 ocC H C C H H oC H H C
BOAHbIN
40 - - C C - - ocC - -
KpemHneBas Tlobas 60 C C Cc C C C C Cc Cc C
KucnoTa
KpemHedTO- 32%-Has 20 C C C C H - OoC | OC | ©OC H
puctoBogopofHast | BogHas
Kucnota
40 C C C - - - H ocC H -
60 C C C - - - - H - -
KpoTOHOBbIN TexHnyeckni 20 H C C C C C C C C C
anbgerng (2 kn. on)
JlaHonuH Toxe 20 C C C C ocC - C oC Cc C
40 ocC - C C ocC - C H oCc | C
60 - - C C ocC - C - H C
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Mocobue k CH 550-82

Jlvkepsbl 20 C C Cc C C - C C C C

40 C OoC C - - - - C - -
JlnmoHHas kucnota | 10%-Has 20 C C C C C C C C C C

40 C C C C - C C C C C

60 ocC C C C - - oC C C C

80 - - - C - - - - - -

BewecTtBo KoHueHTpauusa | Temne- TepmonnacTbl Pe3uHa Ha ocHoBe
patypa
,°C
nBx | NBA | MHO | NN | HK, | CKC, | CKH | BK, | Hau- |[CK®
CKM | CKb CK3I |putos

Marnusa conu Jtobble BoaHblE 20 C C C C C C C C C C

40 C C C C C - C C C C

60 oC C C C C - C C C C

80 - - - C - - - C - C
MasyT (IMXK) - 20 C OoC | OC | OC H H C H C C

40 oC H H H - - C - C C
ManeunHoBas HaceblweHHas 20 C C C C C oC H oC H C
Kucrnota BOAHas

40 C C C C C - - H - C

60 oC C C C C - - - - C
Mapwmenap, 20 C Cc C Cc C - Cc C C C

40 oC C C C C - C C C C

60 oC C C C C - C C C C

80 - - - C - - - C - C
Macna n xupbl - 20 C C C C H H C H oCc | C
pacTtutenbHble([7K)

40 OoC | OC | OC C - - C - oC | C

60 - - - oC - - C - H C
Macno - 20 C - C C H H C C C C
BasenuHosoe ([7K)

40 C - C C - - C OoCcC | OC | C

60 - - OoC | OC - - ocC H H C
Macno BepeTeHHoe |- 20 OoC | OC | OC C H H C H oc | C
(MK)

40 - - - oC - - C - H oC

60 - - oC H - - oC - - H
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Macno ansenbHoe
(NBX)

Macrio apesecHoe
(oK)

Macno kamdopHoe
(oK)

Macno kocTHoe
(M)

Macno kykypy3Hoe
(oK)

Macno neHsHoe
(MK

Macno
MUHeparnbHoe, He
cogepxallee
apomMaTUYeCcKnx
BewecTs (IMK)

Macno moTopHoe
(K)

Macno onusBkoBoe
(MK)

Macno nanbmoBoe

Macno
napacuHoBoe (I7K)

Macno

TexHuveckoe
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c | oC C
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H H oC
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cunukoHoBoe (MK)

Macrio cmasouHoe
(oK)

Macno cocHoBoe

(M)

Macno
TEepneHTUHOBOE
(MXK)

MacnsiHas kucnota
(MK, 3 kn. on)

Mepgu conu

Menacca

MenaccoBoe cycno

MeHTon

MeTan (I'T)

MeTaHon (JIBX, 4
KI. o)

MeTunamumH
(2 kn. on)

MeTtunauertaTt
(4 xn. on)

TexHuyeckasi

Jtobble BoaHblE

TexHudeckun

Jro6on

32%-HbIn BOAHbIN

TexHu4eckun
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MeTuncepHas
KucnoTa

MeTunaTUNKEeTOH
(JIBXK, 4 kn. on)

MeTokcunbytaHon

Mosunut [

Monoko

MonouHas kucnorta

MeTtunxnopauetat
(3 kn. on)

MopdonuH

(2 kn. on)

Moua

MoueBuHa

Motolume cpeactea

1o 50% sogHasd

TexHuyeckasi
yncrtas

TexHudeckun

ToproBbin

90%-Hasi BogHasi

TexHu4eckun

30%-Has BogHasi
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Mocobue k CH 550-82

CUHTETUYECKME
40 C - C C - - C C C C
60 ocC - C Cc - - Cc C C C
80 - - - Cc - - - - - -
MypaBbuHas 50%-Has BogHas 20 C C C C C OoC | OC C C C
Kucnota
40 C C C C C H - C C C
60 ocC Cc C Cc C - - OoC | OC | OC
MypaBbuHas TexHnyeckas 20 C C C C H oC H C C H
KucnoTa
40 ocC C CcC |OC - - - C oC | H
60 H C C H - - - C H -
MbinbHbIn pacteop | Iio6on BogHbIN 20 C Cc C C C C Cc C C C
40 C Cc C C C C C C C C
60 ocC C C C C C C C C C
MbilbsaKkoBas 80%-Hasn BogHas 20 C C C C C C C C C C
KucrnoTa
40 C C C C C - C C C C
60 ocC C C C C - C C C C
80 - - - - C - ocC C C C
HaTpus auetat To6oli BoAHbLIN 20 C C C C C C C C C C
40 - C C C - C C C C C
60 - Cc C Cc - C - C - C
80 - - - C - - - ocC - -
HaTtpusa 6eHsoHaT | HacblLeHHbIN 20 C Cc C Cc C C Cc C C C
BOHbIN
40 C - C C C C C C C C
60 C - C C - C - C - C
80 - - - C - - - ocC - ocC
Hatpus To xe 20 C c C c C C Cc C C C
6ukapboHat
40 C C C C C - C C C C
60 C C C C C - C C C C
80 - - - C - - - C - C
HaTtpusa 6ucynbdat | 10%-Hbi BOgHbI | 20 C Cc C Cc C C C C C C
40 C C C C C - ocC C C C
60 ocC C C C C - H C oc | C
80 - - - C - - - ocC - C
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HaTpus 6ucynbdat

Hatpus 6pomaTt

HaTtpwusa rugpookuch
(2 kn. on)

Hatpusa
rmapocynbguT

Hatpusa
rMNOXIopuT,
coaepxawumm
12,5% akTuBHOro
xnopa

Hatpua nogoug

HaTpusi kapboHaT
(copa)

JTto6oi BoAHbIN

[o 10% BoaHas

[o 30% BoaHas

50%-Has BogHas

o 10% BogHbIN

JTtobon BoAHbIN

HacbiweHHbIn
BOHbIN
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Hatpua Hutpart

Hatpus HuTpuT

Hatpua okcanat

OnewnHoBasi
Kucnota

Onoga xnopua

OTxopsiume rasbl,
cogepxaiime:

[BYOKUCb Yyrnepoaa

HUTPO3HbIE
coeanHeHunAa

OKWCb yrnepoaa

oneym

CEPHUCTBLIN
aHrapua

CEpHYH0 KUCTOTY

To xe

TexHuyeckas
yucras

HacbIWeHHbIN
BOJHbIN

Jobas

Cnepgpl

Job6as

HesHauntenbHas
Bbicokas

Cnepgpl

Jobas
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CEepHbI aHrmMapua

COINSIHYIO KUCINOTY

dTOPUCTBIN
BOAOPOA

ManbMUHTMHOBas
Kucnota
MapadcuH

MapadumHoBas
amynbcus

MepxnopHas
KucrnoTa

MepxnopaTtuneH,
TEeTpaxnopaTuneH
(3 kn. on)

MeTponewnHbin
adump

Mueo

Cnegbl

Job6as

Cnegbl

TexHuyeckasi
yncrtas

ToproBasi BogHas

10%-Haga BogHas

70%-Hasi BogHasi

TexHuyeckas

TexHu4eckun
YNCTbIN

Toprosoe
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MukpuHoBas
KucnoTa

MupnauH
(2 kn. on)

MnopoBas nynbna

MponaH (I'T)

MponaHon

Mponaprunosbin

cnupT (2 kn. on)

MponuoHoBas
Kucnota

MponuneHrnnkons

MponuneHa okuch
(2 kn. on)

MceBgokymon

Cano

Carno rossixbe,

1%-Has BogHas

TexHu4eckun

TexHu4eckun
KUK

TexHunyeckun
rasoobpasHbii

TexHu4eckun

7%-HbI1 BOOHbIN

50%-Hasn BogHas

TexHn4yeckas

TexHu4eckun

TexHuyeckas

TexHu4eckun

Toprosoe
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CynbhMpoBaHHas
aMynbeust

CaxapHbIi cupon

CBeTunbHbIN ras
(6e3 6eH3ona, M)

Cepa

Cepebpa conm

CepHas kucnorta (2
KJ1. o)

CepHucraga
KUCnota

Ceposogopog
(2 kn. on)

Toprosbin

TexHuyeckas

HacblWweHHbIe

o 40% BogHas

[o 60% BoaHas

[o 80% BoaHas

90%-Has BogHas

96%-Has BogHasi

HacsblweHHas
BOAHas

TexHu4eckun

HacblWweHHbIN
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Cepoyrnepog
(2 kn. on)

Cepbl oBYOKNCH
(cepHuCTLIN
aHrngpwua, 3 kn. on)

CuHunbHas
Kucnota

CmauumBatoLLee
BELLECTBO

Cmecb: a3oTHas
Kucnota+
docdopHas
Kucnota+soga

Cwmechb: cepHas
KucnoTa +asoTHast
KucrnoTa + Boga

TexHu4eckun

TexHnyeckas
razoobpasHas

Jio6as BnaxHas

TexHuyeckas

[o 50% BoagHoe

34.+14+2uy,

48+49+3

+50+50+0

10+87+3

50+31+19

50+33+17

10+20+70
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Cwmechb: cepHas
KucnoTa +
docdopHas
KncnoTa +Boga

ConsiHas kucnota
(2 kn. on)

Cnepmauet

CnupT 13 macna
opexoB

CnupT n3
cnepmaLeToBoro
macna

CnupTHbIE HaNUTKMK,
cogepxawme 40%
ankoronsi

CreapuHoBas

Kncnota

CynbdoHar
XKUPHOro cnupTa

CypbMbl xnopug (2
KJ1. o)

30%-Hasi

60%-Has
10%-Hagq

5%-Haqa BoaHasi

10%-Hasa BogHas

1o 30% sogHasd

36%-Hasn BogHas

TexHudeckun

TexHuyeckasi

BogHbin

90%-Hasi BOOHbIN
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TeTtparngpo-
HadTanuH (4 kn.
on)

TeTparngpo-
dypaH (J1BXK, 4 kn.
on)

TeTpaxnopataH (3
Kn. on)

TuoHunxnopug
Tonyon (JIBX,

3 kn. on)

Tpubytundocdar

TpwnoH
TpwoktundocdaTt

TpuxnopykcycHas
kucnota (3 kr.on)

TpuxnoaTtaH

TpuxnopatuneH (3
Kn. on)

TpuaTaHonamuH (3
KI. o)

Yrnepoaa oByokuCh

(yrnekucnorTa,
YrneKknCnbIv ras)

YaobputenbHas

TexHudeckun

To xe

TexHudeckun

TexHuyeckas
yucras

50%-Hasn BogHas

TexHu4eckun

To xe

TexHuyeckas
cyxas

TexHuyeckasi

BnaxHas

BogHas
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coIb MUHeparnb-
Hoe yaobpeHue)

Ykeyc

YKcycHas kucnota
(MX, 3 kn. on)

YKCYCHOWN KUCNOThI
aHrmapug

deHon
(3 kn. on)

dopmanbaerig
(cpopmanuH, 2 kn.
on)

dopmammg
(3 kn. on)

docdopa xnopug
(2 kn. on)

docdopHas
KucnoTa

ToproBbin

TexHuyeckas

Yucrtaa

50%-Has BogHas

10%-Haga BogHas

TexHu4eckun

[o 10% BogHbIN

[o 90% BoAaHbIN

40%-HbIlN BOOHbIN

TexHu4eckun

TexHu4eckun

1o 30% sogHad
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docdoponeH-
Tokeug (2 kn. on)

doTorpadgudeckas
aMynbcus

doTorpacmyeckuin

3aKpenuTesb

doTorpacuyeckuii
nposiBuTens

DpyKTOBLIE
HanuTKun

®dTanesas Kucrnorta

dTopucToBoao-
poaHas (nnaBuKo-
Basl) KUCMoOTa

0o 50%

85%-Hasn BogHas

TexHu4eckun

Jobasn

ToproBbi

HacblweHHas

70%-Has BogHas

50%-Has BogHasi

0o 40% BoaHas
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DypdypunoB.bIn
cnupT

Xnopanbrugpar

Xnop6eH3on
(J1BX, 3 kn. om)

XnopmeTaH
(meTunxnopua)

XnopHasi Boga

XropHas kucnota

Xnopodopm

Xnopcynbgdo-
HoOBas KMcnoTa

XnopykcycHasa
MOHOKMCMOTa

XnopykcycHas
KucnoTa

XnopaTtaHon
(aTunen-
XMNOPrUAPUH)

XnodeH
(xnopuandeHnn)

TexHu4eckun

To xe

HacblweHHas

10%-Haga BogHas

20%-Has BogHasi

TexHu4eckun

TexHuyeckasi

50%-Has BogHas

TexHuyeckas

TexHu4eckun
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XpomoBasi kucnoTa
B CMECU C CepHOM
KWUCINOTOW 1 BOOON

XpOMOBaﬂ Kncnorta

Llapckas Bogka

LinknorekcaH

(JIBXK, 4 kn. on)

LinknorekcaHon (4
Kn. on)

LinknorekcaHoH (3
Kn. on)

LinHka conu

LinHka xnopug

LUlaBenesas
KucnoTa

OTunaueTart
(JIBXK, 4 kn. on)

OTUneHrnukonb
(M)

50 u.

15 4.
35y,

[o 50% BoaHas

Jiobasa BogHas

KoHueHTpupo-
BaHHasi

TexHu4eckun

To xe

Jtobble BoaHblE

HacbiweHHbI
BOJHbIN

PasbasneHHas
BOAHas

TexHu4eckun

To xe
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60 C - C CcC | OC - oC C oCc | C
80 - - - Cc - - - - - ocC
STuneHanamuH 20 ocC - C Cc H oCc | OoC C CcC |OC
40 - - C - - - ocC C OoC | oC
60 - - c | - - - H C H | H
OTunoBbIV cNUpT | TeXHUYecKnin 20 C H C Cc C C C C C | OC
(aTanon NBX, 4 kn. |96%-Hbin
on)
40 C - C C C Cc C C | oC
60 ocC - C C - C C C | OC
80 - - - Cc - - ocC Cc Cc -
ATUNoBbLIN cnNMpT Pabouni 40 C - C C C C C C C C
(6poannbHoe
Cycrio)
60 ocC - oc | C C - Cc C
OTUNoBbLIN CNUPT € |96%-HbIN 20 C - oCc |[OC| C C C C
2% Tonyona
ATunosbIvi cnvpTt ¢ | Pabounin 20 C C C C C - oC C CcC | OC
YKCYCHOW KNUCIOTOMN
(6poannbHas
CMecCb)
40 C - C - C - ocC C C | oC
60 ocC - - - - - - ocC C | OC
OTMnoBbIN Ahmp TexHuyeckmn 20 H H C - ocC H oCc | OC H -
aKpuroBown
KMUCMOThI
Qtun xnopuctein (4 |" 20 H - OoC |[OC| H ocC H H H | OC
KI. o)
AbnoyHas kucnota |1%-Has BogHas 20 C C C C C C C C C C
40 - - Cc Cc - C Cc c c C
60 - - C C - C Cc C C C
AuTtapHas kucnota |Jliobas 20 C Cc C CcC | OC C c C C C
40 C C C C - C Cc C C C
60 C Cc Cc Cc - C C Cc Cc C
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TENMNNMON3ONALMNOHHBIE MATEPUAIbI, MIPUMEHAEMBIE HA TPYBOMNMPOBOOAX

Tennounsons- FOCT vnn TY CpegHsis TennonpoBogHocTb (koadduumeHT | Mpynna |Xapak-| Pa3amepbl no Obnactb
LIMOHHbIN NIOTHOCTb TennonposoaHocTu), Bt/(m-°C), Bo3ro- | Tep |FOCT unm TY,| npumeHeHus
MaTepuan (o6bemHas [kkan/(m-4-°C)] paemMoc- | nopuc- MM

mMacca), ™ TOCTU
Kr/m E
maTepu- PacyeTHbIn B
ana no KOHCTPYKLUN
FOCT
um TY
npu 25
°C, He
bonee
marte- |pacyeT- npun NOnoXu- npuv
pvnana| Has B TeNbHbIX oTpuua-
No | KOHCT- Temnepartypax |TemnbHbIX
FOCT | pykuun Temne-
unm patypax
TY
1. MaTbl 13 FOCT 10499-78 35 55 0,047 0,04 + 0,052 | TpyaHO- |OTKpPbI- |PynoHbI: TpybonpoBoabl
CTEKNSAHHOro (0,04) 0.0003 ‘up (0,045) | cropa- Tas |anuHa 1000- |guametpom 50
LiTanesfibHoro ' emMble 13000; MM 1 bornee.
BOJIOKHa Ha wupuHa 500, |ApmaTypa
CUHTETUYECKOM (0,034 + 800, 1000,
CBA3yOLEM, 1500;
MT-35 0,00026 !ﬂ) TonwwHa 30-
80c
WHTEpBanom
10 mm
2. MaTbl FOCT 9573-72 50 75 0,047 0,04 + 0,05 Hecro- | To e |PynoHbi: To xe
MUHepanosar- (0,04) (0,043) |paemble anunHa 2000,
Hble Ha 0,00026 h 3000, 4000;
CUHTETMYECKOM wmpwuHa 500,
cBs3yoLeM, 50 (0,034 + 1000;
0,00022 !ﬂp) TONLMHA OT
40 po 100 ¢
WHTEpBanom
10 mm
3. MatbiuBata | TY 21-PCPCP- 25 75 0,044 OpUEHTU- 0,047 | TO Xe " Pa3wmepbl TpybonpoBoabl
N3 CynepToH- 224-75 (0,038) POBOYHO (0,04) MaToB Mo BCEX

000 "Akeacmok'"

+7 (495) 585 12 90
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KOro CTEKMNOBO-
nokHa 6e3
CBSI3ylOLLIErO
CTB

4, MaTtbl 6e3
CBSI3YHOLLLETO U3
yNbTPaTOHKOrO
unu
CYNepTOHKOro
CTEKMNSAHHOIo
BOJIOKHa

5. MaTepuan
TENNO3BYKON30-
TALUNOHHBIN
Mapkun ATM-1

6. MNMeHononu-
ypeTaH
3NacTUYHbIN
TpyAaHocropa-
eMbIlii MapKu
nny-aT

TY 18-16-84-76

TY 18-16-85-76

TY 6-05-1734-76

0o 10

no 10
oes3
oKnen-
KK

30-40

no 40

no 40
bes
oknen-
Kn

40-50

000 "Akeacmok'"

(0,034 +
0,00026 fg)

0,04 +

O,OOOSI‘F

OpUEHTU-
pOBOYHO
0,04 +

0,0003 £y
(0,034 +
0,00026 £ )

OpPUEHTUPO-
Bo4YHO 0,04 +

0,00031“p

(0,034 +
0,00026 &gg)

0,047
(0,04)

0,047
(0,04)

0,047
(0,04)

0,047
(0,04)

Hecro-
paembIn

TpyQHo-
cropa-
eMbIN

+7 (495) 585 12 90

OTKpbI-
Tas

TO Xe

cornacosaHuto
C 3aKa34ynkom

Onunna 1100,
wmpwuHa 600,
TOonwwmHa 20-
60 c
WHTEpBanom
10 mm

OnuHa 6000,
wnpuHa 570 n
1000,
TonuwwmHa 20-
40c
WHTepBanom 5
MM

Jnctel n
NNnTLI: ANMHa
2000, wupurHa
850 n 1000,
TonuwmHa ot 5
0o 300

www.a-stok.ru

OnameTpoB.
Apwmartypa.
Barta
npumeHsieTcs B
Habueky noa
KOXYX

TpybonpoBoabl
BCEX
OnamMeTpoB.
Apwmartypa

Tpy6onposoabl
BCEX
ONamMeTpoB.
Apwmartypa c
oKnewkon
CTEKNOTKaHbIo,
B HEKOTOPbIX
cny4asx MoxeT
NpUMeEHATLCS
6e3
NMOKPOBHOTO
cnost

Tpy6onposoabl
BCEX
AnameTpoB,
apmatypa ¢
oTpuuaTens-
HbIMU
Temnepa-
Typamu
TpaHcnopTy-
pyeMbIx
BellecTB. Ha
noxapo-
B3pbIBOONAC-
HbIX
npon3BOACTBaX
He
npuMeHsieTcs

Mocobue k CH 550-82
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7. Mnutel
MUHepano-
BaTHblEe Ha
CUHTETUYECKOM
CBA3yOLLEM
MSArKMe, MapKku
50

8. XoncT u3
LiTanenbHoro
©a3anbToBOro
BOJTOKHA MapKu
XLWWBEB

9. XoncTt u3
CynepTOHKOro
LiTanenbHoro
BOJIOKHA 13
ropHbIX Nopon,

FOCT 9573-72

TY 6-11-215-76

PCT YCCP 5013-
76

50

40

15-35

75

80

30-70

0,047
(0,04)

0,041
(0,035)

0,035-
0,043

(0,03-
0,037)

0,04 +
0,00026 &
(0,034+
0,00022 &)

OpUEHTK-
pOBOYHO
0,04 +

0,00026 iy
(0,034 +
0,00022 fyyy )

OpUEHTUpO-
BOYHO
0,04 +

0,00029#,

0,047
(0,04)

0,047
(0,04)

Hecro-
paemble

Hecro-
paembii

TO Xe

TO Xe

Onunna 1000,
wmpwuHa 500,
700; TonwmHa
40-100 c
WHTepBasnom
10 mm

PynoHsbl
wmpuHon 5000
1 1000,
TOMNLMHA He
HopMupyeTcH

Onunna 1100,
wmpuHa 1050,
TonuwMHa oo
200

Tpybonposoabl
anamMeTpom
100 v Gonee.
ApmaTtypa

Tpy6onposoabl
BCEX
avnameTpoB

Tpybonposoabl
BCEX
OnamMeTpoB.
Apwmartypa

Mocobue k CH 550-82

anIMe‘-IaHVIﬂZ 1. I'P - CpeaHAa Temnepartypa Tenyion3osIAUMOHHOIo Crnod. Onsa prGOHpOBO,EI,OB, pacnonoXeHHbIX B NOMeLWeHn U Ha OTKPbITOM BO3yXe B JIeTHee

ie

é
Bpem4 I‘ B = Ha OTKPbLITOM BO34yXe B 3MMHee BpeMd I'. u i 3peck § - TemnepaTypa wusonupyemoro Tpybonposoga, °C. 2 PacyeTHble 3HadeHus

TennonpoBoaHocTH (Ko3hrLUMeHTa TENNONPOBOAHOCTM) TEMNNOU3ONALMOHHBIX KOHCTPYKLMIA TPyGONPOBOAOB C MOMOXUTENBHBIMY TeMrnepaTypamu TpaHCropTUpyeMbIX

BeLLeCTB [AaHbl

C Yy4eTOM BIIMAHUA LWOBHOCTU W KpeneXHblX ,u,eTane|7|.

3. Pac4yeTHble 3HayeHuss TennonposoAHOCTU (KoadhduumeHTa TennonpoBOAHOCTU)

TENNON3OMNSALUMOHHBIX KOHCTPYKLUUIA TpyGONpOBOAOB C OTpMUATENbHLIMU TEMMepaTypamMy TPaHCMOpPTUPYEMbIX BELLECTB AaHbl C y4eTOM BRaXHOCTM MaTepuana,
HakansvBarlLLEeNCs B TENNIOU3ONSLMOHHOM Crioe B npouecce akennyatauum. 4. TennousonsiuMoHHble MaTepuarsl OTHECEHbI K rpyrnnamM BO3ropaeMocTu, B COOTBETCTBUM
¢ npvn. 1 CHul "MpoTrBONOXapHbIE HOPMbI NMPOEKTUPOBAHNS NMPOMBILLNEHHBIX 3AAHWIA U COOPYXXEHNIA".

000 "Akeacmok'"

+7 (495) 585 12 90
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Mocobue k CH 550-82

MpunoxeHne 3

MATEPWATNbI AN NOKPOBHOIO CNOA TEM/IOBOX U30onsAUunM TPYEOMNPOBOOB

Matepwnanbi FOCT vnn | Mpume- | Macca Bogo- Ipynna PacueTHbIl ObnacTtb
3aLLUTHO-NOKPOBHOIO TY Hsemast | 1 m, kr | normno- BO3ropa- | CpoK Cry0bl B NpUMEHEHNS
cnost TONLMHA LeHne,%,| emMoCTM | HearpeccuBHbIX
, MM He Gonee cpenax, rog
BHE |B Mnome-
nome- | LeHNs
LEeHUN X
1. NlucTbl u3 [OCT 0,3-0,8 |0,85-2,2 - Hecro- 12 14 | Tpy6onpoBoabl
antoMuHUA n 21631-76 paemble BCEX AnameTpoB.
antMUHUEBDIX ApmaTtypa
cnnaBoB
2. O6onoukn TY 36-2065- 0,3 0,85 - To xe 10 12 | TpybonpoBoabl
(3aroToBKM) U3 77 BCEX ANAMETPOB
antoMUHUS 1
antMUHNEBbIX
CnnaBsoB Ans
NOKPbITUSA TENOBON
n3onsaumm
Tpybonpoeoaos
3. JleHTbl n3 FOCT 0,25-0,7 | 0,7-2,0 - " 10 12 |Toxe
anMUHUA U 13726-78
antMUHNEBDIX
cnnaBsoB
4. Cteknotekcronut | TY 36-1583-| 0,3-0,5 | 0,3-0,6 2 TpygHo- 8 9 TpyGonpoBoabl
NMOKPOBHbIW NINCTOBOW 72 cropaembliv anameTpom
cTrn 6onee 150 mm. B
uexax
NnoXxapoonacHbIX
7
B3pbIBOOMNACHbIX
NpON3BOACTB
kateropuii A, b, B
He MPUMEHSTCA
5. CteknoTtekcTonut TY 6-11- 0,3-0,5 | 0,4-0,7 3 To xe 7 8
ana Tenno- 270-73
N30MALNOHHBIX
KOHCTPYKLUN
6. donbra
anoMuHueBas
ay6nvpoBaHHas
Ang Tenrno-
N30MALMOHHBIX
KOHCTPYKLUWIA:
®0,151-K, TY 36-1177-| 0,8-1 0,9-1,1 5-7 TpyagHo- 5 7 TpybonpoBoabl
0,15m-K 1 cropaemas BCEX AnameTpoB.
B uexax
NnoXxapoonacHbIX
"
B3pbIBOOMNACHbIX
NpOU3BOACTB
kateropuii A, b, B
He NprYMeHsieTcst

000 "Akeacmok'"
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Mocobue k CH 550-82

®0,1571-Cr, " 0,5-0,9 | 0,8-1,0 5-7 TpyaHo- 5 7 donbra,
0,15-Ct cropaemasi aybnuposaHHas
KapTOHOM,
npuMeHsieTca
TONbKO BHYTPU
MOMELLeHUN
®0,15-C, " 0,4-0,6 | 0,8-0,9 5-7 To xe 5 7 To xe
©0,15m-C
®0,1571-Cx, " 0,9-1,2 | 0,7-0,9 5-7 " 5 7 "
®0,15m-Cx
®0,157-M, " 1,6-1,4 | 1,3-1,5 5-7 " 5 7 "
®0,15m-M1
7. donbrounson FOCT 2-2,5 0,7-0,8 2 TpyagHo- 5 7 TpybonpoBoabl
20429-75 4r/m cropaemsiit BCEX JUaMeTpoB.
3a24 4 B uexax
noXkapoonacHbIX
"
B3PbIBOOMNACHbIX
Npon3BOACTB

kateropui A, b, B
He npumeHsieTcs

8. O6ornouku - 0,2-0,6 | 0,6-0,8 5-7 Marotos- 5 6 O6nactb
rodpupoBaHHble NeHHble NpUMeHeHus
ans TOSbKO rodpupoBaHHbIX
TEnnon30NALMOHHbIX 13 gonbru OTBOAOB
KOHCTPYKLMIA OTBOAOB - cooTBeTCTBYET
Tpybonposoaos Hecro- obnactu
(n3roTtaBnuBatoTCs paemble, NpUMeHeHus

13 anoMnHNEBOW ocTarnbHble maTtepuarnos, 13
donbru MArkowu - TPyAHO- KOTOPbIX OHU
FOCT 618-73, cropaemsbie N3roTaBnNMBaKTCA
conbru

ay6rnmpoBaHHOM

TY 36-1177-77,

10429-75)

Mpumeyanus: 1. Mpu cooTBeTCTBYOWEM 0O6OCHOBaHUM [ONYCKAETCsl NMPUMEHEHVE MaTepuarnoB, He NMPUBEOEHHbLIX B
HacTosLen Tabnuue.

2. ®onbroms3on OTHECEeH K rpynne TpyaHOCropaeMblX MatepuanoB B KOHCTPYKUMM C HecropaemMbiM OCHOBHbIM
TENNON3oNALNOHHbBIM CITOEM.

3. MaTepuanbl 0OTHeCEHbI K rpynne BO3ropaeMocTn B cooTBeTCTBMU C nNpun.1 rmasa CHul "TpoTrBonoxapHbie HOpMbI
NPOEKTUPOBAHNSA 34aHWUIA N COOPYXEHNIA".

TeKkCT AOKyMEHTa CBEPEH Mo:
ochmumnanbHoe nsgaHue
M.: Ctponnsgat, 1984
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