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CrpouTeibHEle HOPMbL CH 550-82

Tocymapcraennblit
komurer CCCP no nenam
CTPOHTENSCTBA
(Tocerpoit CCCP)

Huerpykuus
N0 NPOEKTHPOBAHHIO
TEXHOJOTHYECKHX
Tpy6onporonos

#3 MAACTMACCOBBHIX TPYG

1. OBIIHE YKA3AHHSA

1.1, TpeGosauns Hacrosme#t MHCTPYKUUH KOMKHE BH-
NOMHATHCA NPH NPOSKTHPOBAHHU TEXHOJOrMueckHx TPyGo-
MPOBOROB H3 MJIACTMACCOBHX TPYD HaDYXKHBHIM AUAMETPOM
no 1200 MM u3 mosmdTHIEHA Huskoro Aasnenus ([THII),
NOJHITAJIEHA" BeICOKOro AasnaeHus (IIBI), momunponunena
(TITT) u  HemNaCTHOHUHDOBAHHOrO  NOJHBHEHJIXJIOPHAZ
(IIBX), npoxknanuBsaeMHx:

Ha3eMHO H HaJ3eMHO BHe 3JaHHH H B NOMEUIEHHSX C
NPOH3BOACTBAMH, OTHOCALIUMHUCS IO NOXaPHOH OMACHOCTH K
wareropuaM I' 1 [, ans TpaHCHOPTHPOBAHHA BpeNHBIX Be-
mecTs 3 KJacca omacHoctH, TpyAsoropiownx (TT) u (me-
ropioynx (HT) Bemects, a Taxke Ans TPAHCIOPTHPOBAHHS
CEePHO#t H COJIAHOH KHCJIOT, PACTBOPOR €NKHX lieJouel KOH-
UEHTPAUMH W TeMIepaTypHl, YKa3aHHHX B TaGa. 1:

TaGauwa !

Honycrample KOHLEHTDALHH W TeMNepaTypa Ras
TPAKCIIOPTHPOBANHA M0 TPYGONPOBOAAM H3 NJABCTMACCOBEIX TpY6
M‘i‘r;‘;pﬁ“a" CepHOH KHCAOTH CONHHON KHCAGTH CHKHX Ulesodedt
Kounet- TeMnepa- Konnen- {Temnepa- Konyen- | Temnepa-
TPARMA, % | Typa, °C  |vpauus, % | Typa, °C |vpamus, % | typa, °C
MHI Ho 80 | Do 40 | Ho 35 oo 40 Ho 50 | Mo 40
84:314 » 80 » 40 > 20 s 40 » 30 » 40
T > 40 » 60 > 20 » 60 » 30 » 60
MnBx > 40 » 40 » 35 s 60 » 40 » 40
Or 40 » 60 Ot 40 » 60
zo 60 i\ no 50
Buecena Yrrepxnena
Munucrepcraom rnomauoa.neﬂuem Cpox BeeaeHns
MOHTAKHLX R OCYAAPCTBEHHOID 5 nefl
neiicTrue
P——— Komurera CCCP
1 suBaps
CTPOMTEABHHX pabor 1O RenaM CTPOKTENECTBA 1983 r,
ccep or 22 agge.’m 1982 r. "
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NOA3EMHQ JJs TPAHCHODTHPOBAHHSA TIOpIOYHMX Ta30B
(I'T), roprounx semecrs (I'B), roprouux xuakocreit (I'K),
TT n HI.

Jlonyckaercss mpoxaaiHBaTh TPYSONPOBOLH M3 IOJNHBH-
HHJAXJIOPHAHKX TPpYyO AuHamerpoOMm no 110 MM H mogustie-
HOBHIX Tpy0, HMEIOUIHX H3OJAIMIO H3 HEeCrOPAaeMBIX Mare-
pranos, naa rpaHcnoprupoanua TI u HI B nomemenusax
¢ TIPOH3BOACTBAMM N0 NOXapHOH 6e30NMacHOCTH OTHOCALLH-
MHCA K KaTeropuu B, 334 HCKJUCHHEeM CKJAAACKHX HoMe-
IeHHH.

Hacrosmas MucTpykuus He pacnpocTpaHserTcs Ha Ipo-
eKTHpOBaHHe TEXHOJIOI‘.H'{ECKHX TpYﬁOHPOBO}{OB 3JIEKTpOCTaH-
UM# M aXT, a TakKe TPyOONpPOBOJOB, NOXBEPKEHHHIX AH-
HaMH4YeCKHM HArpyskKaM, npelHasHAYeHHHX HAAd NHEBMO-
TPAHCIOPTa H TrasocHaGiKeHHs FOPOJOB U NPOMBIIIEHHBIX
NpeANpHATHI: CNeIHAaIbHOrO Ha3HAYeHH (AaTOMHBIX, mepe-
IBHXHHX, CyZOBHX H XPYTHX arperatoB) H NOAKOHTPOJb-
Hux opranaM locroprexnazsopa CCCP.

Npumevanua: 1. K vexHojormueckim TpyGompoBojam QTHO-
cires TPYGONPOBOAH, TNpeAHASHAYEHHHE Jui  TPANCIOPTHPOBAHME B
upeaenax NPOMHILJEHHOTO TNPEANDHATHS HJH TPYNNHl STHX NPEATNPHA-
THR Pas/HYHHX BellecT (CHpbs, NOMYyhabpHKATOB, peareHTOB, a Tak-
e [POMEXYTOYHHX M KOHEYHHBIX NPOAYKTOB, MOMYYEHHHX HIH HCHOMb-
SyeMHX B TEXHOJOTHYECKOM .Jipouecce H Jp.), HeOOXOZMMHX i Be-
ASHASR TEXHOJAOTHUECKOTO Tipollecca RAR SKCTIIy aTaumun oﬁopynoaauuﬁ.

2. [lpd  NpPOEKTHPOBAHHY TEXHONOrHYECKHX TpYCONpoOBOAOBE M3
NAZCTMAcCOBHX TPYG®, Kpome TpeGoBammit Hacrosnlell MHeTpykuuw,
clenyer PYKOBOACTBOBaThCR TpefoBanuamu raasw CHull mo mpoekra-
POBAHMIO TEHEPANbHHX IUIAHOB NPOMHIIIEHHNX HNDPEANpHUATHH, raaBb
CHHI1 1o NpOSKTHPOBAHWIO NPOH3BOJCTREHHEIX 3AaHKH UPOMHILICH-
HHX npernpHATf, MIHCTPYKUMH NO NPOEKTHPOBAHHIO TEXHOJIOrHUIECKHX

cTanpHEX TpySonpomogos Ha Py no 10 MIla # fpyrHx HOPMATHBHHX
HOKYMEHTOB, YTBEPHICHHHX HJ¥ COTaCOBAHHBIX Tocerpoem CCCP.

1.2. TpyGompoBons M3 MJACTMACCOBHX TPY6 He momyc-
Kaerca:

NpHMEHATh A/ TPAHCHOPTHPOBAHHsS BPEIHBIX BellECTH
1 KJracea OMACHOCTH, B3PHBOONACHHIX BeilecTs (BB) u cxu-
JKeHHBIX yrieBofopofHbx rasos (CYT), a Takxe BellecTs,
K KOTOPHIM MaTepuas TPYO XMMHUECKH HEeCTOEK;

COOpYKaTb B IPYHTAX, CONEPMKAIUX ArPecCHBHEIE. Ce-
IH, K KOTODHM MaTepHasJ TPYy6 XHMHUECKH HECTOCK, Ha
nofpabaTHBaeMBX TEDPHTOPHAX M B paifoHax ¢ ceficmMuy-
HocTbio Godee 6 6annde, B palioHaX ¢ PacueTHBIMH TeMIie-

* Jlance B TEKCTe, .33 MCKJIOUEHHEM CNEIHAJLHO OTOBOPEHHBIX CJIy-
uaeB, BMECTO TEPMHHA «TEXHONOTHHECKHe TPYOONPOBOXE H3 IMIACTMACCO-
BHX 7py0» NPHMEHAETCH TEPMHH «TPyCONPOBOAE.
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paTypaMH HapyXHOro Bosayxa (HauboJjee XOJOLHOK MsATH-
AHeBku) Huxe Munyc 40°C gns tpy6 us ITHI « IIBO u
muryc 10°C pas tpy6 us IIBX u IIIT;

NPOKJAALBATL B INOMEIIEHHAX C IPOH3BOACTBAMH, OTHO-
CALIMMHCS N0 B3PHIBHOH, NOMAapHON ¥ B3PHLIBONOXKapHOH
onacHocTH K Karteropuam A, b, B u E, ana tpancnoprupo-
BaHHS BpPeJHEBIX BeltecTB 2 KJaacca omacHocTH, I'[, .erko-
BocitaMeHsomuxes xkuakocre#t (JIBXK), TB u K, a rak-
JKe TPaH3uTHO AJs Tpancnopruposamus TI u HI.

1.3. BO3MOXHOCTb NPHMEHEHHSI TINACTMACCOBHIX TPyO, B
cny4dasx, He INpefycMOTpeHHex I. 1.1, 3a wHckiIOueHHeM
ciyqaes, YKa3aHHHX B N, 1.2., ZOJ’KHA pelwlaTh B KaXIOM
KOHKDETHOM cllydae IPOEKTHAs OpraHu3auds TO COorjaco-
BaHHIO C COOTBETCTBYIOMIHMH OpraHaMu [0CyZapCTBEHHOTO
HaJ30pa B 3aBHCHMOCTH OT (DH3HKO-XHMHYECKHX CBOHCTB
TPAHCIOPTHPYEMOrO BellleCTBa, MeCTa M cnocoba NpoKaaj-
K4 TpyGonpoBoAa u Ip.

1.4. TnapaBanyeckuil pacueT TEXHOJOTHYECKHX Tpy0O-
NPOBOLOB H3 IJIACTMAcCOBHX TPYDO cielyeT NPOH3BOAHTHL B
COOTBETCTBHU ¢ TpeGoBaHHaAMH VIHCTPYKUHH IIO IpOEKTHpO-
BAHHIO H. MOHTaXy cCeTell BOJOCHAOXEeHHs ¥ KaHaJH3aLHH
H3 NJNacTMAaccoBhIX TPYyO.

1.5. TIpu mpoekTHpoBaHuK TPYGONPOBOAOB CleAyerT:

[IPHHUMATL ONTHUMAJIbHEIE B TEXHHKO-3KOHOMHYECKOM
oThonienuu cnocobnl NMPOKAAAKH H KOHCTPYKTHBHEIE HCIOJ-
HeHua TPyGONpOBOAOE;

fIpelyCMaTpUBATh BO3MOMKHOCTb NpPHMEHEHHsS HHAYCTPH-
aJIbHBIX METOLOB MOHTaXa;

KOHCTPYHPOBAaTh TPYGONPOBOAL! H3 YHH(QHLHPOBAHHBIX
Y3JI0B H 3JIEMEHTOB.

1.6. Xumuueckas cTOMKOCTb MaTepHaja NAACTMaCCOBBLIX
tpy6 (ITHI, MBI, III1 u IIBX) & nauGosee wHPOKO pac-
IpOCTPAHEeHHLIM BelecTBaM {IpHBefeHa B HpHa. 1.

1.7. CTenmeHb KOHIEHTPAaLHH PACTBOPOB pa3/HYHHIX Be-
1ILeCTB, KOTOPHIE JONYCKAETCs TPAHOHOPTHPOBATH IO TPyGO-
IPOBOAAM M3 IJIACTMACCOBHX TPYD, HOMKHAZ HCKIKYATh
BO3MOXKHOCTb KPHCTAJJIH3AUMH 3THX PacTBOPOB H 3akyrop-
Ky TPyOONIPOBOJAOB NIPH HX 3KCIJIYaTALHH.

2. KIIACCHPUKAUHA U NONYCTUMBIE
ITAPAMETPBI NJid NMJACTMACCOBBIX TPYb
2.1. TpyGonpoBolEl B 3aBHCHMOCTH OT (PHUINKO-XHMHTE-

CKHX CBOHCTB TPaHCIIOPTHPYEMBIX IO HHM BEWIeCTB oApas-
IeNSITCA Ha TPYRNH ¥ KaTeropuu, ykasaHuble B Tabn. 2.
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Taéanua 2

Kareropus
l‘pynua Tpaﬂcnopmpyeuue BeulecTsa rpyﬁoonpono-
ROB
A | Bpexuute, X KOTOPHIM MaTepHan TpY6 XuMH-
YeCKH CTOGK:
a) Kjacc OMACHOCTH 2, B TOM 4YHCae cep- 11
Hasg M cOJAHas KHCJOTA, BOAHHE pa-
CTBOPH €AKHX leJo4eR
6) Kaacc onacHocTH 3 11
B Jlerkosocnaamenaiomuecs xuakocra (JIBJK), 11
ropioyse rasw (IT), ropoune BemnecTBa
(I'B}, roproune suaxocrd (I'JK), x Koropum
MmaTtepuan Tpy6 XHMHUECKH CTOeK -
B Tpyaroropiouse (TI) # wneropioune (HI),
K KOTODPHM Martepuan TpyG:
a) XMMHYECKH K OTHOCHTENLHO CTOeK v
6) XMMHYECKH CTOEK \'%

I'pynna u gaterops HOJXHH GHTb YKa3aHH B NpPOEKTe
Ha KaXJIH# y4acTOK TPyGOIpOBOAA  TOCTOSHHEIMH pafo-
9HMH NapaMeTpaMH TPaHCIOPTHPYEMOrO BellecTBa.

2.2. Knacc onacHOCTH BpelHHIX BelleCTB CJIeAyeT enpe-
neqaste mo FOCT 12.1.0056—76 u 'OCT 12.1.007—76, B3pbi-
BO- ¥ moxkapoomacHocts no 'OCT 12.1.017—80.

IMpumeuanne Bpepune Belllectba Kiaacca ONacHOCTH 4 cie-
AyeT OTHOCHTh: MOXKapoonacide k rpynne B; ueropioune k rpynne B.

2.3. T'pynny u kaTeropuio TpyGonpoBOxa CleLyer ycra-
HaBJHBATh TIO NapaMeTpPy, KOTOPHIH TpeGyeT OTHECEHHS ero
K 0ojiee OTBETCTBEHHOM IPynne HJIH KaTeropHH.

2.4. JlonyckaeTcsi MOBHIIATH KaTErOPHIO /s TPyQompo-
BOJMOB rpynnu B, npeaHasHaYeHHHIX AJs TPaHCHOPTHPOBA-
HM# Bell(eCTB, NEPepHBH B NoJaye KOTOPHIX MOTYT IIpHBe-
CTH K aBapHiHOH CHTYAlLHH HJH OCTAHOBKE OCHOBHOIO TeX-
HOJIOHYECKOrO NMpolLecca Ha NPEANPHATHH,

2.5. [IpuMeHenue nJacTMaccoBHX TPYyOGONpoBOMAOB B 3a-
BUCHMOCTH OT MaTepuana TPyl ¥ TeMnepaTyphl TPaHCIIOp-
THpYeMOH cpelHl onpelenseTcsa LaHHHIMH TabJ. 3.

2.6. Pabouee naBieHHe B TPyOOnpoBOje ClEAYyeT NpH-
HHMAaTh B SaBHCHMOCTH OT (H3HKO-XMMHYECKHX CBOHCTB H
TeMIepaTypH TPaHCIOPTHPYEMOro BelliecTsa, Tpefyemoro
cpoka cayX6ul TpyGonposona, Martepuana, THna  cnocoba
coel#HeHuH Tpyo:
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Tab6auua 3

Honycruman remneparypa TPAHCIOPTHPYEMOrO
Marepnaa 1py6 Beiecrsa, "C
MaKCHManbHag MBHEMaNbHAR
NBA 60 —30
TIHIL 60 —30
(3131 100 0
NnBXx 60 0

MNpumewanusa: 1. JonyctHMas MaKcHMafpHas TeMmaepatypa
TpaHcnopTHpyemoro Beutecrsa aaa rpybGonposopoe II, III u IV xare-
roggu cocraBager aas T1py6 u3 [IBJ w ITHH 40°C u tpy6 us III1
60°C.

2. HonyctuMasn TeMnepaTtypa TPaHCHOPTHPYEMOro BellecTBa Aif
pacrpybuux tpy6 uz TIBX onpepensercs paboTORNOCOGHOCTHIO MapKh
PE3HHE!, NPHMEHSEMON AJA H3TOTOBJIEHHA YIJIOTHHTENBHRIX KOJEL, HO
He JIO/DKHZ TIPeBHIIATL 3uaucHuil, npupejeninx s pamofl tabauue,

ans TpybOMpOBONOB, NpPeAHA3HAYEHHHIX JJIS TPAHCHOP-
THpoBarua BoAu, HI' u TT Belmecrs, K KOTOpHIM MaTepHuas
TPY6 XHMHYECKH CTOGK W Y KOTODEIX COEXMHEHHA DaBHO-
MpOYHEL MaTepHany Tpyd — o taba. 4;

A7 TPy6OIPOBOAOB, NpEeNHa3HAYEHHBIX AJs TPaHCIop-
THPOBAHHA BPEAHMEIX BellecTB 2, 3 U 4 Kiacca OnMacHOCTH,
K KOTOpHIM MaTepHan Tpy6 xumuuecku croek, HI u TT me-
LIeCTB, K KOTOPHIM MAaTepHast TPyO XHMHUECKHM OTHOCHTENb-
HO CTO€K, H NPH HCHOJb3CBAHHH COCJHHEHHH, paBHONPOY-
HBIX MaTepHanay Tpy6 —mno tabi. 4 ¢ yueroM kosdphuuyeH-
Ta ycaoBu#t paborel Ky, npuuEMaemoro no tabi. 5.

Hast TpyGoOnpOBOLOB, Y KOTOPHX COENHHEHHS H COCHH-
HUTEJIbHBIE JETaJH He PAaBHONDOYHBH OCHOBHOMY MAaTepHalty
Tpy6, pabouee naBJeHHe, OmpeleNeHHoe No Taba. 4 MM
no taba. 4 1 5, DOMKHO OBITH CHYXKEHO NyTEM YMHOMXKEHUs
Ha Ko3$(pHIUHEHT NPOYHOCTH COeAuHeHHH K¢, NpHHHMaeMHH
no ra6J. 6.

3. TPACCHl U CITOCOBbI IPOKJIAOKHU
TPYBONIPOBOIOB

OBUWHE NMONOXEHUY

3.1. [Ipu Buibope Tpacce HeoGXOMMMO NPEAYCMATPHBATD
KOMIIEHCHPYIOIYIO BO3MOXKHOCTh TPpyOONpoBoJa 33 CYeT HX
nosopoTos. [ToBOPOTH TPYGORPOBOKA CJELYET BLIONHATh
mon yraom 30, 45, 60 u 90°.
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Tab6anua 6

KoadhhHUHEHT NPOHOCTH
coepnnerut K, AAS DPas/NHIHBIX

MaiepHanaoB TPyl
Cnocof coepuHenns

Hgﬁ' nn fBX

KoHTaxkTHas cBapKka BCTHK
Bas coepnHeHust 1py6 M coeauus- |0,9—1,0 10,9—1,0
TeJbHHX AeTajel
IJIA  H3roTOBJeHus TPoHHMKOB paB- {0,6—0,7 [0,6—0,7
HOIDPOXOAHBIX NPAMEX U CErMeHT-
HBIX OTBOACE
IJIsi M3roToBjieHHS Tpo#HHKoR paB- |0,3—04 |0,3—0,4 —
HONPOXOAHHX KOCHX H pasHonpo-
XOJHBIX NPAMBIX

KonraktHas cBapka Bpactpy6 aas [0,95—1,010,95—1,0

COeLHHEHHS ~ TPYO H COGAHHHTENbHHIX

Jeranel

Cxaefika BpacTpy0 HIg¥ COAHHEHHSA -

Tpy6 M COeJMHHTENBHEIX ZAerajeil

SKcrpysuoHHad ceapka (nps V-obpas-

HOM pasjieliKke KPOMOK):

s COERHHEHHA TPYyO 0,6 0,55
JJsi M3TOTOBJEHMs] TPOfiHMKOB H cer- [0,3—0,4 |0,3—0,4
MEHTHHX OTBOAOB

T'agsoBas npyTkoBas cBapka (npu V-

o6pa3uoil pa3fesKe KPOMOK):

LAs COELHHEHHR TPYO 0,35 0,35 0,4
II7 M3TOTOBJIGHHS TpPOIMHKOB M cer- |0,15—0,2 |0,15—0,2 0,2—0,25
MEHTHHX OTBOJAOB
Ha csoGoanux daaunax, ycraHasau-
BaeMEIX!
Ha [pHBApeHMHHX (DNpHKAeeHHHX) x 10,9—1,0 |09—1,0 |0,9—1,0
Tpy6aM BTYyJIKAX TOA (aHen
Ha Tpy6ax c¢ dopMosaHEmMH yTon- |0,8—0,9 {0,8—0,9
WIeHHBIMH 6YpTaMH
na Tpy6ax ¢ OTOGOPTOBKOH 0,5—0,7 10,5—0,7 }0,5—0,7

— 0,9—1,0

3.2. Bribop cnocoba NpoKIaRKH TPyOONPOBOLOB ClenyeT
NPOU3BOAUTD Ha OCHOBaHHH TEXHHKO-IKOHOMHYECKHX Dacye-
TOB ¢ yYeTOM (H3HKO-XHMHUYECKHX CBOHCTB TPaHCIOPTHpYe-
MbIX BElIEeCTB W MarepuHana TpyO, YCHAOBHI 3KCIIyaTalHH,
KJIEMaTHYeCKHX 0COGeHHOCTeH paiioHa CTPOMTENLCTBA, He-
cyulelt crnoco6HOCTH TpYyGONPOBOZA U METaJJIOEMKOCTH
OlIOp M KpelJIeHHH.

3.3. TpyGonpoBOAK M3 NJACTMAacCOBHX TPyG clepyer
NpOKJIaALIBAaTh HA3EMHO MM HagseMmHo. [loxsemHas mpo-
KlajKa JIONYyCKaeTcs TOAbKO JNJAS TPYGONDOBOAOB IPYIIbE
B npu HeunenecooGpasHOCTH NPHMeEHeHHs MO TeXHOJOTHUYe-
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CKHM HJH SKCITyaTallHOHHEIM YCJIOBHSM HaJ3eMHOMH . npo-
KIazkd, a TakiKe M5 HapyXHHX (BHe 3faHuit) TpyGompo-
BONOB rpynnu B npy ux GecKaHaJibHON MpOKJajKe.

3.4. IlpoekTupoBauue OTHeNBHO CTOSIIMX ofop, 3cTa-
Kaj, xaHayuos, rajeped © NPYrHX KOMMYHHUKAUMOHHHIX CO-
ODYeHHH CJEAyeT OCYLIECTBJATh B COOTBETCTBHH C Tpefo-
Banuamy raasnl CHull mo mpoexrtuposamuio coopyxennii
HPOMBILIIEHHEIX NIPEANDHATH,

3.5. MunuManbHOe PaccTOsiHUe MEXAY OCSAMH CMeXHHX
TPYGONPOBOAOB H OT TPYGONPOBOLOB O CTPOHTENbHEIX KOH-
CTPYKUHH crlefyer MPHHUMATb B COOMBETCTBHH ¢ TpeboBa-
HusiMH MIHCTPYKIMH 1O NPOEKTHPOBAHHIO TEXHOJOTMUECKHX
cTaNbHEX Tpy6Gonposonos #a Py mo 10 MIla.

3.6. TemmepaTypa TemaIoHOCHTeNs OGOrpeBaOUIUX cnyT-
HHKOB, NpefyCMaTpHBaeMBIX IJI TPYOCHPOBOAOB, NpOKJa-
AuBaeMbiX 3 OBOrpeBaeMmX KOPOGax MJIHM rajepesx, He
AonXKHa npeBuiuath 60°C,

3.7, IIna coenuHeHHs NJIacTMACCOBHIX Tpy6 HpUMeHs-
IOTC KAaK pasbeMHHIE, TaK W HEPasbeMHHE COELHHEHUs.
Tun coenuHeHHs: TPY6 CleLyeT HA3HAYATH B 34BHCHMOCTH
OT croco6a NPOKJIAAKH H YCHOBHH IKCIJIyaTallHu TPyGOnpo-
BOAa, (HUSHKO-XHMHIESCKHX CBOMCTB TPAHCIOPTHPYEMOil cpe-
AH, MaTepHana coelMHAEMHX TPY6 M (acOHHHX wacrel
TPY6 ¢ ydyerom TpeGosammit mm. 4.2 u 4.3. Ilpu sroM npu
NIOZ3eMHON NDOKNafKe TPYOONPOBOAOB COGNHHEHHA TPY6
CAeyeT NPEIYCMAaTPHBATH, KAK NPABHJIO, HEPA3hEMHBIMH.

OnaHuestle (pasbeMHHE) COCRHHEHHS CeLyeT Npexy-
CMATPHBATB B MeCTax YCTaHOBKM Ha TpybompoBoje apma-
TYPH HJIH TOACOECAMHEHHS ero K OGOPYNOBAHHIO, a TaKXKe
Ha yyacTKaX, KOTODHE TO YCIOBHAM JIKCIAYyaTaUMH Tpe-
OyioT IepHOXHYECKOH Pa3BGOPKH.

3.8. dnawueBrhle COefMHEHMsI M 3aNODHAs apMaTypa
ROJIKHE yCTaHaBJIHBaTbeA Ha TPyGONpOBOAAX B MecTax, Ao-
CTYNHBIX AJIA OGCAYKHBAHMA M peMoHTa. list Tpy6onposo-
AOB, TPRHCHOPTHPYIOUIHX KHCJIOTH! H INEJIOuM, (JiaHiueBhe
COEHHEHHS JOJNXKHB HMETb 3alUUTHEIE KOXKYXH.

3.9. Tpy6onmpoBonn H3 NAACTMACCOBHIX TPYD NONycKaeT-
cf NPOKJAaJHWBATL Ha 3CTAKaZax M ONOPaxX COBMECTHO C
ApyrEMH TPyGONPOBOXAMH (CTANBHBIMU, CTEKASAHHEIMH H
np,), HMEIOMHMHE Ha NOBEPXHOCTH TPYS TeMmepaTypy. He BEl-
mwe 60°C. Tlpn HeoGXOZMMOCTH NPOKJAEKH TJIACTMACCOBHX
TPYGONpPOBOZOB € APYrUMH TPYGONPOBOAAMH, HMEIOMHMH
Ha MOBEPXHOCTH Temmepatypy Bmime 60°C, mns nracrmac-
COBHIX TPYGONPOBOAOB CJeXyeT HpeAyCMATPHBATb YCTAHOB-
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Ky BalIMTHHIX TEeNJIOBHIX 3KDaHOB, TEIJIOBOH H3OJMALHH H3
HeCropaeMblx MaTepHatOB HJH YBeJHYeHHe DacCTOAHHH
mexay TpybomposoxaMu. Ilpu stoM TpyGONPOBOAH H3 MJa-
CTMAacCOBHIX TPyO cjelyeT pacnojiarartbh, Kak NpaBHJO, HH-
e CTaJIbHEIX,

3.10. TpybonpoBoAE H3 MJIacTMaccoBhHX Tpyb He Aonyc-
Kaercss KpemuTe X TpPyGOHNPOBOAAaM, TPaHCHODTHPYIOIIHM
JIGNKOBOCIJIAMEHAIOLIHEC XKHJKOCTH, IOPIOYHe XKHAKOCTH H
ropiousie rassl.

3.11. Tpy6onpoBoOAEl CeAyeT NPOKJIaAbiBATh:

B NOMeIleHHAX (BHYTPHLEXOBHE)—Ha INOABeCKax, 3a-
KperisieMblX K 0a/nkaM IepekpHTHil H NOKPHITHH;

Onopax, yCTaHaBJHBaeMBbIX Ha KOJOHHAaX, NOCTaMEeHTAX,
STa)KepKax IPOMHINJIeHHOro OGOpYHOBaHHS M KDOHIUTEH-
Hax, 3aKpeligseMHX B CTEHAX 3LaHUH;

BHe 3JaHHH (MeXUexoBble ¥ BHYTPHLEXOBbIE) Ha OINO-
pax, ycTaHaBJIHMBaeMBIX Ha 3CTaKalaX, BLICOKHX H HH3KHX
olOpax, B rajepesx H KaHalax Ha KpOHUTeHHax, 3aKpen-
JileMBIX B CTEHKAX KaHaJoB.

PaccrosHue Mexjy omopaMy H IIOABECKaMH HOJXKHO
ONpeleJsAThCS pacueToM coriacHo TpeGoBanuaMm nm 5.24.

[Ipu npepsapurTenbHoM BhSOPe PAcCCTOSIHHA MeEXAYy OT-
JeNbHO CTOAILMMH ONOpPaMH ¥ IIOABECKaMH ClefyeT PYKo-
BOACTBOBATBCS JAHHBIMH OpuJ. 2.

3.12. BuyTpniuexoBrie TpyGONPOBOALL, NpPOKJAaJbiBaeMble
N0 cTeHaM 3JaHuii, caegyer pacmosarath Ha 0,5 M BHIUe
HJIH HUXKe OKOHHHX IpOeMOB.

3.13. He monyckaercst npok/aajgxa BHYTPHUEXOBHX Tpy-
GONpOBOOB M3 MJACTMACCOBHIX TPY6 4epes aAMMHHCTpA-
THBHHE, GHITOBHE H X03AHCTBEHHLHIE NOMEIIEHHUS, paclupele-
JHTe]ILHble YCTPONCTBE, NOMEIEHHSA 2JeKTPOYCTaHOBOK, L1H-
Thl CHCTEMBI KOHTPOJIi ¥ aBTOMATHKH, BEHTHJISLHOHHEE Ka-
MEpHl, TeNJIOBLEe NYHKTH, JeCTHAUHLIE KJETKH, KODHAOPH H
T. 1.

3.14. He pomyckaercs HNpoOKJAanka TpyOONpoOBOAOB H3
NJacTMacCOBLIX TPYO COBMECTHO C IJIEKTPHUECKHMH Kale-
JSIMH.

3.15. Ina TpyGOmpOBOLOB, NPOKJNAJEHBAEMEIX Ha 5CTa-
Kajax ¥ TPeOyIOUMX NepHOAHYECKOro obcayxuBanus (He
pexe OIHOrO pasa B CMEHY), NOJNIKHH NperyCMaTpHBaThCH
NPOXOAHEIE MOCTHKM HIMDHHGH He MeHee 0,6 M ¢ mepuyaMmu
BHCOTOl He Menee 1,0 M u uepes xaxanie 200 M — mapure-
BHE JIECTHHIEL

3.16. TIpu coMemenHo# mpokaafke Ha 3¢Takagax Tpy-
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GOnpoBOAOB M3 IJIACTMAcCOBHX TPYO CO CTaNbHHIMHE Tpy6o-
OpPOBOXH H3 IVIACTMACCOBHX TPyD caelyer pacmosararsb,
KaK IpaBHJo, BOGJM3M NPOXOAHHIX MOCTHKOB (NpPH UX Ha-
JHYHH) HAM B MecTax, ROCTYNHHX AJ4 ux o6cayXHBaHuA
H NPOBEJEHHs PEMOHTA.

3.17. Ilpu mneoGxomumocTH oborpeBa TPyGONPOBOLOB,
NPOKJNaAEBAaEMEX Ha 5CTAaKafax HJIH ONOpax, AONYCKaeTcs
npefycMaTpuBaTh M STHX Ueneli oborpeBaeMee KopoGa
YJIH Talepex.

Pacuer TOMIIMHBI TEMJIOH3OJSUUMM KOpoGa clefyeT BH-
NOJIHSITh corylacHo TpeGoBanmusm m. 6.7.

3.18. Ona obecneyeHHs BO3MOMHOCTH IPOBEJEHHS OC-
MOTpa ¥ peMoHTa TPyGONMpoBOXa HEOOXOHHMO NpenycMaT-
prBaTh B KOopoGax BepXHIOI , YaCTh CHEeMHOH, a B raje-
pesix — NPOXOoAbL INHPHHOH He MeHee 1,0 M.

IIpu coBMecTHON npoknazxe B rajiepesx TPyGOIPOBO-
JOB H3 IJaCTMAacCOBHIX TPYS €O CTANBHHIMH NJIacTMacco-
BHe TPYOH CJEAyeT pasMelllaTbh, KaK NPaBHJIO, HRXKE CTalb-
HHX TPYy6 u GiHXKe K NPOXomy.

Kopo6a u ramnepen, B KOTOPHIX NpeAycMaTPHBAETCS NPO-
KNdAKa NJacTMacCOBHIX TPY6, MOMKHH BHIOJHATBCA H3
HeCropaeMhix MaTepHaJoB.

3.19. TpyGonpoBoas, HPOKJajBBaeMhHe B MECTax BO3-
MOZKHOrO HX NOBpexXJeHHs (Haj npoesfaMH, NOPOraMH,
10 NelleXOHHMHE MOCTHKAaMH ¥ T, IL), JOJXKHH OHTh 3aK-
JIIOYEHH B MeTajlIHuecKue QyTAApH RIH Koxyxa, KoHuml
KOXYXOB HAH (QYTASPOB HOJIKHH BHCTYNaTh He MEHee 4eM
Ha 0,0 M OT nmepecekaeMEIX HMH COOPYKeHHH. BHyTpeHHHH
nuamerp dyraspa noaxer 6uThb Ha 100—200 MM Gospue
HapyKHOro auaMerpa TpyGonpoBosa (¢ ygeToM H3OMSUUH).

3.20. T'ny6una npokiafxu TpyOONpOBOAE MOJIXKHA Has-
HayaThCs IO Pacyery B COOTBETCTBHH ¢ TPpeOOBaHHAMH pas-
nena 5 Hactosumel VncTpyxuuu.

Tlpu onpenenenun rayOHHEI NPOKJIaAKH TPyOOnposoxa
NONyCKaercss PYKOBOACTBOBATbCS MAHHBIMH, NPHBENECHHEIMH
B VIHCTpyku¥H 1O NMPOEKTHPOBAHHIO M MOHTaXy ceTedl BO-
nocHabXeHus W KAHAJIH3AUHH H3 TIaCTMAacCOBHX TPYO.

3.21. TpyGonpoBoasl, npegHasHayeHHEe IJIS TPAHCHOP-
THPOBaHHs 3aCTHIBAIOILIHX, YBJAXKHEHHBIX H KOHLEHCHPYIO-
IIHXCH BeIllecTB, AOMMKHBEI pacmonaraTbest Ha 0,2 M HHXKe
rayGuHE NpOMep3aHHs [PYHTAa € YKJIOHOM K KOHJEHCaro-
cGOpHHKAM HJH LEeXOoBOH annaparype.

3.22, Ilpu npoknanke TpyGONPOBOJAOB B CKaJbHEIX I'PYH-
TaxX, a TaKXke B TIDYHTaX, HMEIOUIMX BKJIIOYeHHs webns,
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KaMHg, KHpNHYA H T, A. CAeAyeT IpeJyCMaTpHBaTh yCTPOH-
CTBO HOJ TPYGOMPOBOA OCHOBAHHS H3 IIeCKA HJIH MATKOro
IPyHTa, He COMEPIKAIIErO KPYNHHX BKJIOYEHHH, TONMIHHOH
He Menee 10 cM Haj BHICTYNAIOIIHMH HEPOBHOCTSMH OCHO-
BaHUA; 34CHNKy TpyfonmpoBoja cjeldyeT NpeiycMaTpPHBATb
TaK JKe IEeCKOM HJIH MSATKHM IDYHTOM Ha BHICOTY He MeHee
20 cM Hanx BepxHelt o6pasyiollell TpyGonposona.

3.23. Ilpn nepeceueHHOM pesbee MECTHOCTH M Ha yua-
CTKaX C BHICOKHM yPOBHEM I'DYHTOBHIX BOX NOIyCKaeTcs HO-
JaysaraybnenHas yknaagka TpyGonposona B Hachinu. [lpu
9TOM rJyOHHa TPaHIUEH NOJIKHA COCTam/saTh He meHee 0,7
IvaMerpa NpPOKJIajLIBaeMoro Tpybonpososa.

3.24. Ilpn OGeckaHaabHOR NpoOKJIazKe TPYGONPOBOLOB
CllelHaJIbHEIX MEp 0 KOMIEHCAUHH HX TeMIEepaTypHBIX je-
(GopMauuii npenycMaTpuBaTh He Tpebyercs.

3.25. Apmarypy Ias Tpy6ONpOBONOB, NpPOKJIANLIBAEMEIX
B KaHaJaX, ClAeAYyeT pasMellaTh B KOJOAUAax (xkaMmepax).
Hns apMaTypsl H KOHLEBHIX XeTaJsieil TPyGOTpOBOAa Heos-
XOMHMO  IpefyCMaTpuUBaThb  CAMOCTORTENbHBIE  OHOPH,
UCKJIOYalolge BO3MOXKHOCTh MepefayH Ha TPyOGONPOBOX
Harpysok H BO3[eHCTBHH, BO3HHKAIONIUX B MDOLECCE ero
9KCIIyaTaudd. B MecTax ycrTaHOBKH KOMIIEHCATOPOB M Ha
NOBOPOTAX Tpacc HeOGXOMHMO NPEAyCMATPUBATh B KaHajdax
KOMNIEHCAHOHHBE KOMOKUN HJH HHINM, KOTOPble KOJMKHH
MO0 BO3MOXHOCTH HCIHO/Nb30OBATLCA KaK JAPEeHaXHble W KOH-
TPOJIbHEIE YCTPOHCTBA KAHAJIOB,

3.26. Tlpoknanka TpyGONPOBOLOB B NOJNYNPOXOAHBIX Ka-
Hasnax JAONYCKAaercs TOJABKO Ha OTAGJBHEIX ydacTKax Tpac-
CH TNpPOTAXKEHHOCTbIO He Oojee 100 M mnpmM nepeceyeHHH
BHYTPH3ABOACKHX KEJIe3HOAOPOXHEIX NyTeH H aBTOLOPOr ¢

YCOBEDIUEHCTBOBAHHEIMH IOKPHITHSIMH H JPYTHX aHAJOIHY-
HHX COOPYKeHHH,

4. KOHCTPYKTUBHBIE TPEBOBAHUA
K TPYBOIIPOBOJAM

4.1. TlpunATHE B NPOEKTE MaTEPHANH H KOHCTPYKUHS
TpybonpoBonga KONKHHE -06ecrneyuBaTh:

Ge3onacHyio H HafeXHYIO SKCONYAaTaLHIO TPYGONPOBO-
la B npexgenax HOPMATHBHOTO CPOKa;

Be/leHHe TeXHOJONHYECKOro NPOLeCCd B COOTBETCTBHH C
NPOEKTHEIMH NMapaMeTpaMHy;

NPOH3BONCTBO MOHTaXKHBLIX M PEMOHTHBIX paloT HHAy-

CTPpHAJbHBIMH MeETOHaMH C IpHUMGHEHHEM CPENCTB MEXaHu-
3anuy,
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BO3MOXHOCTb BHINOJIHEHHA BCeX HEOOXOAMMHX BHIOB
paboT IO KOHTPOJIO H HCIHTAHHIO TPyGonpoBoaa;

3aluTy TPyOGONPOBONA OT CTATHUECKOrO 3JEKTPHYECTBA.

4.2, HepasbeMHHe cOefEHEHHs TPyGONpOBONOB ROJIXK-
HH BHIOMHATHCS:

IS MONHITHICHOBHIX H IOIMIPONHIEHOBHX Tpy6 ¢ Ha-
PYXHEM AuaMeTpoM. Gosiee 50 MM H TOMIMHHOHA cTeHKH 6o-
Jlee 4 MM — KOHTAKTHOH CBapKO#f BCTHK, a HPH HalHYHH
pPacTpyGHEX COeNUHHTENLHEX Aerajied — KOHTAKTHOH CBap-
KOl BpacTpyl Win pacTpybHO-CTHKOBOH CBApPKOil;

ANl TMOJHBHHHJXJIOPUAHHX TPyO — CKJAEHBaHHEM Bpa-
cTpy6.

B 06GOCHOBaHHHX- C/Iy4afgx COeNHHEHHs TPyGOTMpOBOAOB
H3 NOJHBHHHAXIOPUAHHX TPYO ZONyCKa€TCs BHIIONHATD
rasoBO¥ MPYTKOBOH CBapXoH.

43. PaspeMHHe coefuHeHus TpylompoBonos caenyer
npefyeMatpuBaTh Ha MeTaJJIHYECKHX HJH IVIACTMAacCOBRIX
tbaaHuaX, yCTaHaBJHMBAaeMHX AJNS TPYO H3 INOJHSTHIIEHE,
NONMNDONK/IeHa H IOJHBHHHJAXJIOPHAA — HAa BTYJIKAX IOX
¢naHen, mpuBapupaeMulx (nmpukiewBaeMux aag [IBX) k
KOHIlaM TPYG6, Ha yToaleHHHX GypTax, oT60pTOBKE.

L5t DOMMBUHUAXAOPHAHEX TPY6 ¢ pacTpybamu saBoA-
CKOTO H3TOTOBJIEHHS HONYCKAaeTCsl BHINONHATH COCAHHEHW:
Ha YIJIOTHHTENbHEIX KOJbLAX.

4.4. Ortopu ¥ NoOABecKH TPyOONpOBOAOB, NPOKJNAALIBAE-
MHX 6es CIJIOUIHOTO OCHOBAHHSA, CJAEAyer Pacmnojararth o
BO3MOXKHOCTH OJiHXe K (JIaHUEBEIM COeZUHEHHAM, He Janee
0,1 -+ 0,15 gnusuE npokera.

CpapHble cOefHHeHHs TPYOONPOBOLOB NOJKHLL pacnosa-
ratbcsi Ha paccTOSHUH He MeHee 50 MM OT OmoOp M TOABe-
COK.
IIpu upoknazke TpyGompoBoja Ha CIJIOLIHOM OCHOBA-
HUn (iaHuEBhle COSIHHEHHSA HOJXHH INPEenyCMaTpHBATbCH
B paspuBax (OKHAaX) CIVIOIIHOIO OCHOBAHHS.

4.5. TpyGonpoBOAH B MeCTaX mepeceueHHs QyHRaMeHTOB
S/2HHH, TIEPEKPHTHH H TEePeropofOK MOJIKHEL 3@KJII0YATHCA
B (yTaSPH, H3rOTOBJEHHHE, KaK NPapuio, M3 CTaJbHbIX
Tpy0, KOHUH KOTOPHX AOMKHH BHCTynath Ha 20—50 mm
H3 TlepeceKaeMoit KOHCTPYKUHH.

LOauny ¢yraapos, nepeceKaioluX CTEHH H Ieperopox-
KH, HONYCKaeTcs NPWHMMATh DaBHOH TOMILUHE THepecexae-
MOH CTEHH KM NEPErOPOAKH.

3asop MexXLy TPyOONpoBOXaMH M (yTIApaMu IOJKeH
6Tk He MeHee 10—20 MM H TIIATENBHO YIVIOTHEH Heropio-
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giM MaTtepHasoM, JONYCKAaIoWuM mnepeMeleHne tpybonpo-
BOHa BJLOJIL €r0 NPOJOJIBLHOHA OCH.

4.6. CniioliHoe OCHOBaHMe HJist TPYOONpPOBOXOB LOMNKHO
BHINIOJNHATBCS H3 HECrOPaeMhbiX MaTepUaJoB.

4.7. Tlpu nporAajgKe TPyGONpPOBOAOB H3 IJIACTMACCOBLIX
Tpy6 Ha OTHEJNbHO CTOAINHX MOABHNKHBIX ONOpax, INOABeC-
Kax, a TakXe B CJy4asx NPOKJaiKH TPyOOTPOBOLOB ¢ Ten-
JIOBOH H30MALHeH, [JA TpelOTBPAIleHHS TOBPEXKASHUA
MIACTMACCOBEIX TPYO METaNJIMUeCKHMH JeTaliIMH Kperle-
Hu#, B NpoekTe NO/MXKHA OHITH NPELYCMOTPEHA YCTAHOBKA
NPOKIAZOK H3 3MaCTHYHOIO MaTepHasia — I1acTMacChl, pe-
3unbl ¥ T, 1. IIpu 3TOM npoKNafKa HOMKIIE YCTAHABJIUBATh-
¢ TakuM o0pasoM, uTOOBl He HAPYIIaJCs KOHTAKT MEXIY
TPpyOOH ¥ XOMyTOM HJH ONQPOH.

4.8. HenozBuKHEE ONOPH I8 TPYGONPOBOAOB AOJIKHBL
BBUIQJHATLCA B BHJAE 3aKPENVIEHHOTO B CTPOHTEJBHBEIX KOH-
CTPYKIHAX XOMYTa, ¢ 06€HX CTOPOH KOTOPOrO K T&Ny TPyOhl
TpHBApeHb (MPUKIEEHH) HM3TOTOBJEHHBIE W3 MaTepuasa
TPY6Hl KOJBLA HJAH HaKJIaIKH.

4.9. B mecrax mepeceueHHs TPYySONPOBOAAMHE JKeNe3HBIX
M aBTOMOOHJIBHEIX LOPOT, HElleXOZHBLIX NepexofoB, a TakK-
Ke Haj [BePHBLIMH NDOEMAaMH, MOJ OKHAMH H GajJKOHAMH
He JIONYCKaeTCs pasMellaTh apMaTypy, KOMIIEHCATOPH!, Ape-
HaXKHble YCTPOACTBA M PadbeMHble COCNHHEHHS.

4.10. Yyactku TpyGompoeoXoB, TpeGywluxe B Mpoiecce
IKCIIIYyaTauwy IepHOAHYECKOH pazbOpKM HJIl  3aMEHbI,
JOMKHBI MPeNyCMaTPHBATLCE Ha (JIAHIEBBIX COGAHHEHHSX.
Ilpu stom rabapuTHele pasmepsl M Macca STHX Y4acCTKOB
HOJHHBI NMPHHHMATBCA M3 YC/AOBHS BO3MOXKHOCTH y106HOrO
[IpOBeNeHHA PEMOHTHbIX PaboT W HCIOJb3OBAHHA IKCINYA-
TAIBOHHBIX NOLBEMHO-TPAHCIOPTHLIX MEXaHH3MOB.

4.11, TpyGonpoponHyo apMatypy CleAyeT pacloJaraThb
B MOCTYNHLIX Sl ee OBCNYXKHBAHHMA MECTax M IO BO3MOX-
HOCTH Tpynnamu.

MaxoBuk apMaTypel ¢ py4HbIM NPHBOJOM AOJIKEH pac-
nonaratbes Ha BpicoTe He Goqee 1,8 M 0T yponns nona WK
naomazxy oOCayKNBaHus.

4.12. TIpu npHMeHeHHH CTaJbHON AapMaTyphl AJS [AACT-
MaccoBulXx TPyO 3Ta apmartypa MOMKHA YCTAHABJAMBATHCSH
Ha CaMOCTOATENbHbLIE ONOPEI, NPHKPENNSEMble K CTPOHTENb-
HBIM KOHCTPYKUUAM HJIH K CIJIOWIHOMY OCHOBAaHHIO,

4.13. Paccrosnue Mex[y BPe3KaMH B TpyGONpPOBOX He
IoJkHO OHITH MeHee:
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220 MM — mpH HapyXHOM AHAMETPE OCHOBHOH TpYOH

o 110 mm;
300 » — o0 ke, or 110 no 225 mm;
400 » — » cBHIe-225 MM.

4.14. Ha tpy6onposonax, KoTopHe B mpouecce JBKCILTya-
TaUHH HEOOGXOZMMO NIPOAYBATh WM ONOPOKHATH, NOJIKHH
NpenyCMaTpPuBATBCA CleLNHaNbHLE APeHaXHHE YCTPOHCTBA
H BOSAYIIHHKH.

4.15. TlpoekTupoBaHHe CPEACTS 3aIUHTH TpyOOIIPOBOLOB
OT CTaTHYECKOrO SJIEKTPHYECTBA C/Ie[yeT NpenycMaTpHBATh
B cayyasx:

OTPHIATENBHOTO BO3JEHCTBHS CTATHYECKOTO 3JEKTPHUYe-
CTBa Ha TEXHOJOIMMYEOKHH Npomecc M KayecTBO TpaHCHOP-
THPYEMBIX BellecTB;

ONaCHOTO BOBJACHCTBHS CTaTHYECKOI'O 3/JeKTPHYECTBA Ha
obcayXuBalOWMA TepPCOHA;

BO3HHKHOBEHHA DaspAAoB, CMOCOGHEIX HADYWIHThL Ie/0-
CTHOCTBL TPYSONpPOBOAA,

4.16. dast uCKMIOUSHHS BOSLEHCTBHS CTATHYECKOLO SJIEK-
TPHYECTBa CJEAYeT NpPELYCMAaTPHBATh 3JEKTPONPOBOLHLIE
TPYGOIPOBOLHL.

4.17. DnexTpONpPOBONHHE TPYGONPOBOAH CJEAYeT HpH-
COENIHHATD B Npejenax 1exa, YCTAHOBKH H T. A. K KOHTYpPY
3aseMJIeHHs He MEHee ueM B ABYX Toukax. Ilpum srom con-
pOTHB/IEHHE 3a3eMVISIOLIEr0 YCTPOHCTBA AOJKHO HMETh He
Gonee 100 Om.

4.18. Ha anTuCTaTHYECKHX H [HOJEKTDHYECKHX TPybo-
NpoBOAax He HOMYyCKaercsa NpefycMaTpHBATh He3aseMJieH-
HBle METAJ/UIMYECKHE HIIH SJIEKTDOIPOBOJHbBIE HeMeTalJIHye-
CKHe uacTH M aseMenthl. [Ipu sTom omopel atux mpy6onpo-
BOAOB JOMKHH OHITH HSI'OTOBJEHH H3 SJEKTPONPOBOLHBIX
MaTepyajioB H 3a3eMJIEHH HJH HMeTb 3a3eMJeHHEEe IOX-
KJIaJKH M3 3/IeKTPOUPOBOAHHX MaTepHasioB, B MeCTax, rie
Ha HHX ONHPaNTCA TPyOOmPOBOJLLL.

SaluTHEE KOXYXH U3 SJEKTPOUPOBOLHOrO MaTepHa/a
B KayecTse TEMJIOBOH H3OAANHH HAa TPyOax NOMKHE OHITh
SaseMJIeHH COrVIacHO TpeboBaHuAM m. 4.17.

4.19. Ina oTBOma 3apaja CTATHYECKOro JIEKTPHYECTBA
C HapyXHOH MOBEPXHOCTH TPYOONPOBOAOB, TPaHCHOPTHPY-
IOUHUX BEILECTBA C YAGJLHHM OOGBEMHEIM SJEKTPHUCCKHM
conporusjieHreM Gojee 10° OMm-M, TpyGonpoBoiml cienyer
MeTAJVIH3HPOBATh HAM OKDAIIMBATbL 3JEKTPONPOBOAHLIMH
BMAJIAMH HJH JaKaMu,

Homyckaercsi BMECTO 3JIEKTPONPUBOAHLIX NOKPHITHH 06-
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MaTHIBaTh YKa3aHHble TPYOONDOBOALL METaJIMHYECKOM IIpo-
BOJIOKOH cedeHHeM He MmeHee 4 MM? ¢ warom Hamorku 100—
150 mM. 2exTponpoBOAHOE NOKPLITHE (MM O6MOTKa) Ha-
PYXHBIX [OBEPXHOCTeH TpyOONPOBOJOB HOJIKHO GHITH 3a-
3eMJeHo. corylacHo TpeboBanuaM n. 4. 17.

4.20. lng TpyGonmpoBOXOB, NpPOKIaiHBaeMbX Gecka-
HajibHRIM CIOCOGOM H JJs TPYGONPOBOLOB € HAPYKHHM
auamerpoM Jo 180 MM, COOPYXKaéMHIX Ha CIJIOLIHOM OCHO-
BaHUM H3 3JIEKTPONPOBONHOIC MaTepHaJa, BHUIOJHEHHe
3JIEKTPONPOBOAHOIO NOKPHTHA HADPYKHOH NOBEPXHOCTH He
mpebyerca. B aroM caydae CHJIOUIHOE OCHOBAHHE IOJXKHO
ObiTh 3a3eMJ/IEHO corJiacHO TpeboBanusaM n. 4.17 HacTos-
we#t MHCTPYKUMH, 2 PAa3PHIBEL CNJIOWHONO OCHOBAHHA B Me-
CTax yCTaHOBKY (JlaHueB, He NOMKHE npesniwiate 200 MMm.

5. PACYET TPYBONIPOBOLOB
OBIHE NOJIOXEHUS

5.1. Pacuer TpyGoNnpOBOLOB NPOH3BOAHTCS N0 NpPEelesib-
HHM COCTOSIHHSM:

MO Hecymie#t CNGCOGHOCTH (MPOYHOCTH M YCTONYHBOCTH);

no jpedopmanuam (Hi1s TpyOGONpPOBOLOB, BeNHUHHA Je-
GopMauny KOTOPHIX MOXKET OTPAaHHYHTL BO3MOXHOCTB HX
NPHMEHEHHS).

5.2. Pacyer TpyGONpOBONOB Ha NPOYHOCTH H YCTOHYH-
BOCTb CJEAYeT MPOUSBOAMTL Ha AeHCTBHE PAaCUeTHHIX HArpy-
30k. MeTton onpeneneHHs pacyeTHHX HAarpysoK H BO3jeH-
CTBHH U HX COYETaHHe HAaJJIeXKHT INDHHHMATh B COOTBET-
crBuu ¢ ykasauuamu raaset CHull nmo Harpyskam ® BO3-
AeHCTBHAM.

PACHYETHBIE XAPAKTEPUCTUKH MATEPHAJIOB

5.3. PacuetHoe compoTuBieHHe MartepHana TpyS R,
MIla (xrcfcM?) caemyer onpenensats o Gopmylie

R = Ru Ky K., (H)

rie R" — HOpMAaTHBHOE NJHTENbHOE CONPOTHBAGHHE DAa3pyiLieHuio MaTe-
prHaja Tpy6 H3 ycnoBHs paborh Ha BHyTpeHHee paapjeude, MIla
(xrcfcm?), onpemenserca no Taba, 7; Ky — xosdhuuuedr yciosuii pa-
OoTel Tpybonposona npusuMaercs mo Taba. §; Ke—koadibuuMerT npoy-
HOCTH COeIMHeHHA TPYS NpuHUMaeTcs no Tabn. 6.

5.4, Moxyne moasyuyectH Martepuana tpy6 E, MIla
(xrc/cm?), IDHHUMAETCH C YYETOM ero M3MEHeHHsS NPH LJH-

19



TeAbHOM JeHCTBHH HArpy3KH H TemMnepaTyphl Ha Tpyboupo-
Boj 1o Qopmyie

E= KeE(),

(2)

rie Eo-—MOAy/b NOJNSYYeCTH MaTepuala TPYOH npH pacTsukeruy, Mlla
(rre/cu?), npuenMaercd no Tali. 8 B 3aBHCHMOCTH OT NPOCKTHPYEMOro
CpoXa cIyXOH TPyOOnpoBOA2 M BENHYHHH ACHCTBYIOIXX B CTEHKE TRY-
Ou nanpaxeHult; Ko — KO3(pOHUMENT, YIHTHBAOMUA BJANAHHE TeMmuepa-
TYpu ua JedopMmanuoHHHe cBOHCTBAa MaTepuana TPyS, NPHHHMAETCH

ne ta6a, 9.

Tabaunua 7

HopMmartreHoe ll-'l;‘l'en;l{lﬁe CONPOTHBAEHHE
Cpox caymbu Temneparypa, H a
“{2?‘},‘;‘}”' c Marepuan Tpy6
nHEy | mBAa uex | nn
20 5,0 | 2,5 10,0 —
30 3,2 1,6 8,0 —
50 40 1,9 1,0 6,0 —
50 —_ 0,6 35 —
60 _— 0,35 1,0 —
20 5,7 2,8 10,3 5,0
30 3,8 2,0 8,3 3.9
25 40 23 1,3 6,3 3,9
50 — 0,8 3,7 2,3
60 — 0,5 1,1 1,6
20 6,4 3,0 105 6,0
30 45 2,4 8,5 4.6
10 40 29 18 6,5 3,6
50 1.6 1,2 39 2,8
60 — 08 1,2 22
80 — — — 1,0
20 6,8 3,2 10,7 6,6
30 50 2,7 8,7 5,0
5 40 34 2,1 6,7 4,0
50 2,0 1,5 4,0 3,2
60 1,2 1,0 1,3 25
80 - — — 1,4
100 — -— — 0,6
20 7,4 3,6 11,0 7,0
30 6,1 3,0 9,0 5,7
1 40 4,8 2,5 7,0 4.5
50 3.3 2,0 4,4 3.7
60 2,0 1,5 1,6 3,0
80 — — — 2,0
106 — — — 1,1
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5.5. [lpu ompenesnennu fedopmanufl oT HeACTBHA pac-
YeTHBIX Harpysoxk Ha TPYBONpPOBOMLML, TPAHCHOPTHUPYIOLHE
BemecTsa ¢ Ttemnepatypoit o 40°C, Beawuuun Ko3(hOHu-
muenra IlyaccoHa p  JOMXKHBL NPUHUMATLCS  PaBHLIMHL
0,42—0,44 nns Tpy6 M3 NONHSTHIEHA HHM3KOro NaBJAEHHUS,
0,44—0,46 sz Tpy6G u3 MOMHITHJIEHA BHICOKOTO AaBJIEHHA,
0,40—0,42 pas Tpy6 us noamnponunesa, 0,35—0,38 mis
Tpy6 U3 NMOJHBHHHJAXJIOPHAAE.

Ons TpyGoTpoBOLOB, TPAHCIOPTHPYIOWMX BeHIeCTBa C
teMneparypoit csrie 40°C, BesuuuHy KO3(Q(OHUHEHTE
TlyaccoHa Domyckaercs NpHAHMAaTh pasuoi 0,5.

HATPY3KH H BO3ZENCTBHA

5.6. [Tpu pacuere TpyOONPOBONOB ClELyeT YUUTHIBATEL
HarpysKH M BO3LeHCTBHs, BOSHHKAIOIMe NPH HX COOpyXKe-
HHH, HONEITAHEH M 3KCIJIYAaTALHM, COTJIACHO TpeGOBAHUAM
rnaBu CHuIl Ha Harpysxu u BO3AeHCTBMA, IPH 3TOM KO3(-
(HIMEHTE TEepPerpysKy ciefyer NpHHHMaTh no taba. 10.

TaG6anuuna 10

Cnocof 0poKJIax-

Xapaxrep X TPYGONpOBOLa
§“§gg’§2§. Harpysky u BosieficTBuS possen: | nan- ‘éggg_‘})’;‘;‘;’:*;“'
CTBHH 3eMHbIA acM-
(s naceny)l el
Iocrosu- | Macca TpyGonposoga H + - 1L1(1)
HHe o6ycTpolcTs
Hapnenne rpyura + — 1,2(0,8)
Tugpocraruyeckoe npae- -+ — 1,2(0,8)
JieHHe TPYHTOBBIX BOA
Bpemen- | Buyrpennee JAaBJIeHHS -+ =+ 1,0
Hble JiH- | TPAHCTIOPTHPYEMOTO Be-
TeJbHbie | HlecTsa
Macca TpancnopTHpyemMoro + -+ 1(0,9}
BelllecTBa
- TeMnepaTypunie BO3feit- + + 1,0
CTBHSA
HaBnense oOT Harpysox - — 1,4
Ha TOBEPXHOCTH TpyHTa
Harpysku 0T KoJMOHH aB- + — 1,4
TOMOGHNEH
Konmecume wian rycenuu- -+ — 1,1
HHe HarpysxH
Kpatko- | Harpyskn u  Bo3gei- + + 1
BpeMeH- | CTBMA, BO3HHKAIOWKE
HBlE NPH MOHTAXKe H HCAHTa-
HHH TPYGONPOBOLOB
CHeroBag Harpyska —_— + 1,4
BerpoBas Harpyska — + 1,2
Fosonennana narpyssa — + 1,3
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Ilpumevnanua: 1. 3Hak ¢+»—HarpyskH W BO3AeCTBHA Yyuu-
THBAOTCH, 3HAK €% — He YUHTHBAOTCA.

2. Buavenns KO POHUMEHTOR nNEPerpysKH, YKasaHHHeE B CKOBKAx,
AQNKBH TPHHEMATBLCA B -TeX CAYYasX, _KOrAa yMeHblUeHHe HATpYaKH
BH3HBAET YXyAUeHKHe paGoTH TpySonposona.

5.7. HopmaTuBHyI0 Harpysky oT Maccsl ! M TpyGompo-
Boja g®r, (Krc/M), clemyer paccuMTHIBATE 10 (OpMyJae

g% =y ([ — §)$, (3)

TReé vyr— IJIOTHOCT Marepuasa TpybompoBoma, H/M®  (kre/md®);
Ml — napyxuwii Auamerp TPYSH, M; O — TONUIAHA CTEHKH TPyOM, M,

B Tex cayuasx, xorza ans TpyGomposoma Tpebyercs
YCTPOACTBO HADYXKHOH H30JIILHH, B HODMATUBHYIO HATPY3KY
4%r cielyer BKJAIOYaTb Harpysky OT MacChl H30JIHPYKIIEro
cJI051.

5.8. HopmaTupHast BepTHRa/MbHAA Harpyska OT KaBJe-
HHSl TDYHTa Ha TPYGOIPOBOL ge, H/m2 (krc/M2) monmua
onpenensaThcs no hopMyae

g%, = Yo k, (4)

THe Yrp — [AOTHOCTH TpyHTa, H/M® {krc/M%); A — paccrosinde or
Bepxa TPYGONpOBOAA O MOBEPXHOCTH 3EMJM, M, HA3HAYAEMOE U3 YCJO-
BHA HCKMIOYEHHA BO3MOMHOCTH Bo3fleficTBHR Ha TPYGONPOBOJ AHHAMH-
HECKUX Harpy3ok.

5.9. HopMaTeBHyl0 Harpysky OT TIHAPOCTATHUECKOrO
JaBJIeHHST NDYHTOBHX BOJ, BLI3HIBRIOIIYIO BCIJAbITHE TPYGo-
nposoaa, gt ., H/m® (xrc/mM3) caenyer onpenensiTe ne
thopmyae

nﬂi’ﬂ
S ] 4 (5)

TAe Y3 — IVIOTHOCTb BOAM C Y4ETOM pAacTBODEHHHX B Heil cousef,
Hfm® (kre/M®); O — mapyxuuii auamerp tpyGomposoga ¢ yueToM
HIONALUOHHOrO TOKPHTHSA, M.

5.10, PaGouee (HopMaTHBHOE' BHYTpEHHee JaBJeHHE

TPAHCTIOPTHPYEMOT'O BellleCTBa YCTAHABJIHBACTCA IPOEKTOM.

5.11. HopmaTuBHY10 HarpysKky OT MacChl TPaHCIOPTHPYe-

MOro BemiecTsa .B 1.-M TpybompoBoaa gr.s H/M®(xrc/m3)
clielyeT onpenessaTh Ho Gopmyne
7 d?

g8, =2, (6)

rAe Yr. » — MJIOTHOCT: TPSHCROpTHpyeMoOro vemecrtsa, H/m®(krc/m®)y

d — BUyTpeHHHA HuameTp TPYSH, M.
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5.12. HopmaruBHuHl TeMnepaTypHH nepenan B Marée
puane cresox Tpy6 At, °C ciiefyer NpHHHMAT PaBHBEIM pas-
HHIE MEXIY MaKCHMaJbHO (MJIM MHHHMAaJIbHO) BO3MOXHOH
TEMIePaTYPOil CTEHOK B MPOLECCe SKCIyaTalHl H HAUMEHb-
weH (unn HaubosbuieH) TeMNepaTypodl OKpyKawolled cpe-
IBI, IPH KOTOPO# OCYLIECTBASETCS 3aMbIKaHHE TPyGonposo-
Za WJIH ero 4acT! B 3aKOHYEHHYIO CHCcTeMy (NPOH3BOAMTCA
MOHTaX 32MBIKAIOIIUX CTHIKOB). IIpH onmpeleneHns MakKCH-
MaJIbHHIX M MHHMMAJbHRIX TeMIEPATyp CTEHOK TPyO H OK<
pyXalomeil Cpeibl clelyerT DYKOBOACTBOBATHCSA YKasaHuss
mu riaspl CHull nmo crpoutensHoit KAMMATONOrHH H reo-
(hH3uKH. _

5.13. HopmaTtuBHag paBHOMEpHAs HArpys3kd OT NOABHXK-
HBIX TPaHCHOPTHHIX CPEACTB §¥%, , H/m? (krc/M?), nepepa-
BaeMas Ha TPyGONpPOBOX 4epé3 rPYHT HpPH NPOKJIalKe ero
MOA AOpOraMH TMNpPOMBILUJIEH-
Hbix NPEANpPHATHH ¢ Hepery-

o ofl i -
NAPHEIM  ABMXXKEHHEM TpaH- Eé : =
CMOpTa, NOJKHA ONPElesTh-  $% 30 v
ca B BHAe Harpyskn H-18 8
OT KOJIOHII aBToMoOGHuneil HaH [ B
HI'-60 ot rycenuusoro Tpau- SE O+ \ 7 ‘1 X
ClopTa, IPH 3TOM CJeAyer 5 o _\\ , :
OPHHUMATb HaHGOJBLWIYK U3 NS N S
HHX. 3HAauyeHuss Harpysok  S& [

0/ 23 4 5§87 4
[nydura sanowmenun Gopror

H-18 u HI-60 pomyckaercs
onpexesiiTh N0 rpaduKam

puc. 1.

Huns Tpy6onposoxos, yk-
JaAbiBaeMbIX B MecTax, riae
ABHXKEHHE  aBTOMOOGHJILHOIO
TPAHCNOPTA HEBO3MOXHO, B
KauecTBe HOpMAaTHBHOH cJe-
ALyeT NPHHHMaTb paBHOMep-
HYI0 Harpysky oOT HeluexojoB
5000 H/m* (500 krc/m?).

5.14.. HopMaTtuBnse  Ha-

mpydel hy M

Puc. 1. 3aBHCHMOCTb HOPMATHE4
HOro pPABHOMEPHO pacnpefelens

HOFO RasaeHus TPaHcnopra
gap OT TAYGHHM 3anoMKeHHS
TpyGonposopa
I — pnst Harpysku or  anTOMOGHIIS-
noro rpaucnopra H — 18, 2 — xas
HAIPY3KH 0T TYCEHMUHOFO TPAHCHOP

ta HI'— 60

CPYSKH OT aTMOC(epHBIX BO3ZeHcTBHil .(cHerosas, BeTpo-
BasA, ToJIOJefHass M Jp.) NOJXKHE IPHHEMAThCH B COQT-

BETCTBHH C YKa3aHHAMHU
BO3AEHCTBHUS.

riaBet CHuIl Ha marpysku b

ONPEJEJEHHE TOJUHHbL CTEHKH TPYBONIPOBOIOB

5.15. Tomuuny crenxu TpyGomposoxa (noMHHABHYIO)
8, cm, cienyer onpenensts no Gopmyae
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nPl
f>—s 7
= R (7)
rae [ -—HapyxHHE puamerp TPYOH, oM, P — paGouee (HopMaTHBHOE)
nlaejenne B Tpy6onposoge, Mila (krcfem?); ng — kosdduuuenr nepe-
rpyskn palouero JapfeHWs B TPyGOMpoBOJe, INpPHAKMaeMHH 10

taba. 10; R -~-pacuerHog CONpOTHBJEHHE Matepuana Tpy6, MIla
{xrc/cM?), onmpesensieMoe~8 COOTBETCTBHH ¢ M. 5.3.

NPOBEPKA NPOYHOCTH H YCTOMYHUBOCTH HAASEMHBIX
TPYBOIMPOBOJOB

5.16. Hansemiine (OTKpHTHE) TPYGONPOBOAH CleLyeT
MpoBepATh Ha NMPOYHOCTH, KECTKOCTb K OOmlylo ycToRuH-
BOCTb B IPOAOJLHOM HaNpaBJIeHHH.

5.17. TIpoBepka TPOYHOCTH HAL3EMHBIX TPYGOMPOBOIOB
JoNxKHa TIPOUIBOAHTHECA IO YCJAOBHIO

omp < R, (8)

Tlie Ogp — NOJHOE DACYETHOE NDHBEAEHHOe (IKBUBAJIEHTHOE) Hanpsie-
uue, MIla (krc/cM?),” onpepeiiseMoe corAacHo ykasanuam I. 5.18; R—

pacueTHoe CONpOTHBJAeHHe maTepuana Tpy6, MIla (xrcsem?), onpenpease-
MOe B COOTBeTCTBHM ¢ m. 5.3.

5.18. 3a noxaHoe pacueTHoe NPHBEACHHOE (3KBHBAJEHT-
#Hoe) HanNpsKeHHe Opp CHeAyeT NPHHHMATb MAKCHMaJbHOE
M3 NeHCTBYIOLIHX HOPMAaJbBHHX HANPANKEHHH B CTeHKe Tpy-
OH,. BHYHCASEMOE C YYeTOM BCeX HArpysoK H BO3JCHCTBHH
#a pacCMaTPHBaeMOM yuacTKe TpybonpoOBoza B Haubouee
ONACHBIX COYETAHHSX.

5.19. Ycunua (Hanps:KeHus), BOSHHKalOWHe B Tpybo-
IPOBOJE OT BO3NEHCTBHSA pAaCUETHBIX HAaTPy30K, AOJKHEI
OIpEeNe]ATbCA COTNMIaCHO OOLMHM NpaBHJAaM CTPOHTENbHOH
MexaHukd. Ilpu sToM TpyGonpoBoj clelyeT paccMaTPHBATb
KaK ynpyruit crepxenb (NpAMONHMHeHHBIA WM KPUBOJIHHEH-
HHH), Y KOTOPOr0O NIPH NPHJIONKEHHK HArpysKH IonepeyHoe
ceueHHe OCTaeTcsi MJOCKHM H COXDaHsieT CBOK KPYroByio
dopMy, d MOLyJb TOJ3YYECTH 3aBHCHT KaK OT NIPOAOJIKH-
TEeJbHOCTH HNefCTBHA Harpys3kH, Tak ¥ OT TeMIepaTypHL.

5.20. HopmanbHee HanpsieHHs B CcTeHKe TpyOH B
KOJIbIIEBOM 'HampasJeHuu og , MIla (xrcfcm?), or meficTBHA
PacyeTHOro0 BHYTPEHHETO JaBJjieHHs CeXyeT Onpeaendarb no
gopmyae

Og =g .ﬁ(_%_é)_, (9)
.xae ng, P, ZI, 5 — obosHaueHus Te me, uto # B Qopumyae. (7).
2%



5.21. HopmanbHEe pacTANMBAIOIIME HJH CXKHMAWILHe
HaNpHKEeHHs B CTeHKe TPYOH B NPONOJLHOM (OCEBOM) Hal~
paBiieHHH oz, MIla (xrcfcm?), or AelicTBua pacueTHHX Ha-
TPY30K AJISL NIPAMOJIMHEHHOTO H YIIPYrO-H3OTHYTHIX YYaCTKOB
TpyGolipoBOOB CHEAyeT PacCYHTHBATh N0 GopMyJam:

OT HeHCTBYS BHYTPEHHero JaBJeHUS

ngP (1 —9)

P (10}

rae ng, P, [, 6 — obo3navenus Te e, uto H B ¢dopmyne (7);

z

OT AEHCTBHS NPOLOJBHOrO YCHJIHS Ni, BH3BAHHOIO TeM=
YiepaTypPHHIMH H3MeHEeHHSIMH,

0, = = i, (11)

rie Ny — npoxoasnoe ycunme, H (xrc), ompeeiseMce B COOTBETCTBHHA
¢ n. 522, F— nnomajs monepeyHoro cedeHus TpySw, M? (cM?);

OT XEeHCTBHs NOUNEpeyYHHX M IPOAOJBLHRIX H3IHOAIOUIHX
momentoB M, H/m (krc/em),

M

?
W
rae W — MOMEHT CONpPOTHBJICHHA NONEPEeuHoro ceyeHus TpyOSw, M3 (cM3).

0, ==& (12}

5.22. PacyerHrle 3HaueHHA UPORONBHHX ycuauhi N;, Boa-
HUKAIOWUX B TPyGONpPOBOAE NPH H3MEHEHHH TeMIlepaTypHl,
Ge3 yuera KOMIIEHCAllHd TeMuepaTypHux AebopMauuii B
IPOAOJNLHOM HANpaBJeHHH NOJKHE OIpefe]siThed No Gop-
MyJe

Ni=n,aALEF, (13)

rie: a— Koa(gduurenT JAUHeHHOrO TEeMIEpaTYpPHOro pacli¥peHHsi Mare--
puana tpy6u, rpaa~!, npusuMaercs mno Taba. 11; A ¢-— pacueTHHIk
TeMneparyphui nepenax, °C, onpefensemuit no n. 5.12; E-— monyss.
fon3yyecTH ‘MaTepHaia Tpy6n, MIla (krefem?), onpegensemunl n. 5.4;,
ni — KO3(pOHIHEHT Neperpy3kHd TEMNEPATYDHLIX BO3ACHCTBHE  TPHHH--
Mz;e('rcaz no raba 10; F—nnomaje nonepeysoro cedeHus TRYOH,
M2 (em?).

TaGnuna 1k

Koshusuent AHued- Koathdrunent aunci-
Marepunaxn HOTO TCMIEPATYPHOTO Marepuan HOPO TEMIEPATYPRONC,
Y6 paclupenus @, TpYG paclIHpeHusn a,
rpag~—1 R rpap—!
MHA | 2,2 . 10~ W I ] 1,5 - 10~
1B | 2,2 - 104 i IBX | 0,8.10~4
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5.23. Pacuer TpyGonpOBONOB Ha IIPONOJLHO-TIONED eYHEINR
u3rH6 oT AefCTBHA MPONOJBHBLIX yownuit N: ¥ paBHOMepHO
pacnpeneneHHON HAarpPySKH WHTEHCHBHOCTBIO ¢ OT MacChl TPY-
6OTIpOBOAd M TPAHCHOPTHPYEMOro HEllecTBa CHeLyeT Tpo-
U3BOMUTE AL HanGonee He6JNaronpuHATHOrO CAyYas — mOJ-
HOTO OTCYTCTBUS KOMIIEGHCALMM TEMTEPATYPHHIX YAJHHEHHH
C YYeTOM MAaKCHMAaJbHO BO3MOJKHOrO mepemaja TeMmnepa-
TYP.
5.24. Bennuuny pomycmumoro mposera TpyGomposoxa I,
M (CM), Ans ciydas, ykasanHoro B 1. 5.23, clenyer onpene-
ST 110 hopMyaaM:

AN BEPTHKAJbHBIX TPYGONPOBOLOS

Iy =4 .

YaAt (14)

AN -TOPH3OHTANBHBIX TPYGOMPOBOKOB HCXOXA H3 AOMY-
CTHMOH K KOHIY CPOKa 3KCHIYaTauMH CTpeas mnporu6a
f = 1/700,

: b =T2BA 15
" Yabr (15)

B dopmynax (14) u (158) my u my— KospdHIHEHTH,
YUHTHIBAIOLIHE I'eOMETPHYECKHE NMapaMeTphl TPYOhl, NPHHH-
MawTes no tabas 12. § — koadduuuenTt, onpegenseMuii no
rpadukam puc. 2 B 3aBHCHMOCTH OT napamerpa Ai.

TaGanna 12
Matdpuan Tpyé

23 '
e IHM, T nsx nBx
e '
ggég Tun TpyS

LR- %]
Szt a jcmc| T A jeacf T cn |C T | oT
m, 1,08 | 1,05 | 1,060 § 1,06 | 1,00 | 0,95 \-I,IO l 1,07 | 1,05
my 1,40 1135 11,30 § 1,35 | 1,30 I 1,20 ‘ 1,40 | 1,35 l 1,30

‘BenoMorarensauit napamerp. A: BHunCHAsercs xe ¢op-
Mmyae -

0
At=Bt—ﬁ;, (16)
e Bem——- Yz‘; EaAtyoAf, (17)
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=1 (4N (1 Xem a)
=1 (J.Z) (1 Vr )’ 000 ' f

\ A, i /]
004
(18) 0[03___ P //./
B dopmynax (14)—(18) ””[’f
Ea a, A ti ﬂ7 d1 61 Y1, 'Y'r. B 0, f tﬁ

0603HAYEHH TE e, 4TO H B 00,2 a3 0% 05 ¢
dopmynax (3), (6) m (13), 9

IIPH 5TOM yr H Yy, p HMEIOT pPa3- §J ¥ - [ 7]
mepuocTs H/M® (krc/em®), 8 gol——rt- —;?Z“
dopmyne (17) nmapamerp B; 43 v
¥MeeT Pa3MepHOCTb M (CM). 92 —

Mpuvevanne Honyckaercs 8 &/ -~ 3
NpeABaPHTENLHEIX pacueTax BeJHYH- 0

]
HN TPONEIOB AJS BEPTHKAJBHHX H g5 05 o7 g8 03 1
FOPU3OHTA/IHHX YUaCTKOB TPyGOmpo-  4)
BOAOB ONpPENENATs N0 TabaHUAM

apua. 2, KOTOpPHE PaccyuTaHn AJs J A /
MaKCHMaJ/ILHOIO0 CPOKa CIYMOH Tpy- /’
Gonpoeoga, a Af orcuntan ot 0°C. ? /
KOMNEHCALLUS ’ 7
TEMIEPATYPHbBIX
IHESOPMALLUN 2 S

{ i 12 13 1
5.25. Onpenenenne ycuiu,
BOSHHKAIOUHX B OTACABHBIX  p,. 9 3apucumocts K03ihu-
3JeMeHTax TpyGonmposona oT uuesita B or napamerpa Ay
BO3HEHCTBUSA TEMIEPATYPHBIX  g—sxns  nuteppana A, = 0-0,05;
¥ APYrUX TNepeMeIieHul, HeoB-  6—anw wirepsana A, == 0,05—0.5;
XOJIMMO I[POH3BOAHTL METOAA- g-~ann unreppana A, = 05-3
MH CTPOHTEJIBHOH MeXaHHKH

(pacueT CTaTHYeCKIl HConpeae-

JHMBIX CTepIKHEBBIX CHCTEM), IIPH 3TOM BXOAALLHe B pac-
yeTHBlE YPaBHEHHS MeXaHHUeCKHe XapaKTepHCTHKH (pacuer-
Hble CONMpPOTHBJEHHSN, MOAYNH HON3YYCCTH) TPHHUMAIOTCH C
V4eTOM HX 3aBHCHMOCTH OT IPOJOJIKHTENBHOCTH AEHCTBHA
Harpy3KH M OT TeMMnepaTyphl COrJacHo TpeboBaHHAM
nm. 5.3 —5.5.

5.26. KoMneHcauuss TeMIepaTypHRIX YAJMHHEHHH NOJIKHA
OCYIIECTBJANTLCSA, KAK NPABHIO, 32 CYET CaMOKOMIEHCANHMH
OTXENLHBIX YYacTKOB TPYGOIpOBOAA. YCTAHOBKY KOMIIGHCH-
PyIOIUX YCTPOACTB Clefyer NMPeAyCMaTpuUBaTh B TeX CJy-
gadx, Korja pacyeToM BBISBJEHB! HeJONyCTHMHE Halpsxe-
HHA ® 9JeMeHTaX TpyOONPOBOLA HUJAH HEJNONYCTHMBIE YCH-
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a) J)

- t\
!
\s = 1

R S /
}MSE=T T i %‘l
""l“i{""‘ - L n g

Puc. 3. OCHOBHBC reOMeTpHUECKHE NapaMeTphl
G —rRyTOTO 0©TBOAA; & — I1-06pasHOro XoMmeHcaTopa,
€ ~ NHPoOGPESHOro KOMIeHcaTopa

JHs Ha NPHCOENHHEHHOM X HeMy 06ODYHOBaHHH, KpoMe
cllyuaeB NOA3eMHON GecKaHAJBHOMR NPOKIALKH.

5.27. PacuerHHe BeNHYHHH NPOAOILHHX NepeMelleHH
yuacrkos TpyGOnpoBoAa CJELYET ONPONENATh OT MAKCH-
MaJIbHOTO MOBHIIEHHS TEMIEPATYPH CTEHOK TPY6 (HOJOXKH-
TEJAbHOrO PacUETHOrO TEMIIEPAaTYDHOTO Nepenajga) W BHYT-
peHHero Aapnenus (yAJuHeHHe TPYGONpPOBOZA) M OT HaH-
Oo/bLIEro NOHMKEHHs TEMIEPATYpH CTeHOK TPy6 (OTpHua-
TEJIBHOTO PacyeTHOrO TEeMIEPaTYPHOrO Hepenajga) NpH OT-
CYyTCTBHH BHYTDEHHEro JaBjleHHs B TpyGonposoje (ykopo-
yeHue TPyOONPOBOZA).

5.28. Komnencupyiomas cnoco6HOCT: THYTOTO ©TBOAA
nox yraoM 90° nonkHa onpenensaTsca N0 popMyse

Al=2R_ (h+n?4007 (19)
3EXN Ltr !

rae Al— MakcEManbHO JAONMYCTHMOE NPOAOJbHOE nepeMellenue TpyGo-
HpOBOJA OT AEHCTBHA TeMNepaTypH, KOTOPOe MOXEeT OHTh KOMNEHCH-
POB2HO OTBOROM, cM; [)— RJHNZ NPHIEraloUlerd K OTBOAY NIPSMOro
ydactka TpyGompoBoia, BOCHPHHHMAIOWlEro NepeMellenne Al, cM; r—
papuyc usru6a otBO;a, cM; [ — HapymHHil guamerp TpyOw, c¢M; R —
PacyeTHO? CONMpPOTHBJeHHe Marepuana 1py6, MIla (xrc/cm?), onpeaense-
M0e B COOTBETCTBHH ¢ TpeGoBaHHAMH 1. 5.3; F — MOLY/Ab NONSYYECTH,
MIla (xrc/em?), onpeenseMuii coracHa TpeGoBAaHHSM 1. 5.4.

OcHoBHHE reoMeTpHYeCKHe NapaMeTphl NHYTOro OTBOLA
NOKasaHH Ha pHC. 3, a.

5.29. MakcuMaJbHO AONYCTHMOE pacCTOsSIHHE OT KOHLA
OTBOHZ JO MeCTa HeNOABHXHOTO 3akpemjenus [, cMm
(puc. 3, a) cuexyer onpenenATh No opmyie

alAt

' (20)
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rAe A/ — KOMNEHCHDYeMOC OTBOAOM NPOAC/BHOE nepeMeincHue ‘Tpy6o-
NposOAA QT XeHCTBUA TemmepaTyphl, onpefeasicMoe no dopmyne (19);
@, Af-— o603Hauennsg Te ke, 9T0 H B hopMyie (13).

5.30. Komnencupyomas cnocobuocts [1-06pasnoro xoM-
neHcaTopa onpefensiercs no Gopmyie

R (g4 : 21 138 o1
Al CBET (9,4r% + 14,9r%2a + 7,842 4 1,3a%), (21)

rie Al-— MakcHMa/bHO NONYCTHMOE NDOXOMBHOE NepeMeuienxe Tpy6o-
npoBofia ot AeflcTBHS TEMIEPATYypsl, KOTOpoe MOXCT OhlTh BOCHDHHSATO
KOMIEHCATOPOM, CM; A — TOJHEIH BHIJIET KOMIEHCaTOpa, cM, & — JJIHHA
NPAMOTO yuacTKa KOMIEHCATOPA, CM; r— DafHyc H3ruba KomneHcarto-
pa, cM; M —wuapyxuwfl Auamerp TpySH, cM; R -— pacueTiioe conpo-
THBJIeRNEe MaTepHana Tpy6r, MIla (krc/cm?), onmpesensieMoc B COOTBET-
cTBuM ¢ Tpebosauusmu 0. 5.3; E—mouyab noasysectd, MIla (krcfem?),
onpelensnemuil corsacHo TpefosanuaM n. 5.4,

OcroBHele reoMerpHueckue napamerpel II-o6pasnoro
KoMmIieHcaTopa h, r H a IIOKa3aHH Ha pHC. 3, 6.

5.31. MakcuMaJbHO [ONyCTHMBEIE DacCTOAHHA OT KOM-
neHcaTopa A0 MecTa HENOABHXKHOrO 3akperiends tpy6o-
nposoxa [, cm (puc. 3, 6) AOMXKHBL BHIUHCASTBC M0 POp-
MyJe

=L (22)
20At

rae Al~- BOCHpHHMMaeMOE KOMIIEHCAaTOPOM NPOAOALHOE HepeMelleHHe
TpyGonpoBofa oT HeHCTBHS TEMNEPATYpPH, OnpefenseMoe mo Qopmyrne
(21); @, At— oGo3navenus Te e, uT0 H B dopmyrne (13).

5.32. Jns KoMfeHcalUMd TeMIepaTypHuX HedopMmauui
NPAMOJIHHEHHBIX Y4aCTKOB TPY6ONpOBOLOB AJHHOK 10 12 M
pasMepnl JupoobpasHoro kommeHcatopa (puc. 3, 8) cie-
AyeT NPMHUMATh MCXOAH M3 'CJACAYIOULIX COOTHOWEHHH: ry =
=58/, ro == 3,6, B =3[, h = 15/1.

5.33. Paccrosune oT ocelt TPOHHHKOB (OTBeTBJEHHH)
HJIM OT KOHUOB OTBOAOB IO MeCT HEIOJBHXKHOIO 3aKpele-
Hug TpyOONMpPOBOJA CleAyeT NPUHHMATb PaBHBIM

| = KyATH, (23)
riie K — xoaddnunent, npuiuMaemnil passbiM: Aas Tpy6 us [1BX-25;

IIHA-10; II1-12,5; TIBA-5; Al, [ — ofosHauenus T€ xe, 4To B (QOp-
myse (19).

NPOBEPKA NMPOYHOCTH U YCTOHUYHUBOCTH
NMOA3EMHDBIX TPYBONIPOBOAOB

5.34. TloxseMuEele TPYGONPOBORK clelLyeT NPOBEPSThL MO
NPOYHOCTH H NehOPMaLUAM NONEPEeUHOTO CeYeHHd,
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5.35. PacueTnbie CONpOTHBIEHHS MaTepHana TpyS Aas
nojsemuoro TpyGonpoBoaa caeiayer ompejenath To ¢op-

Myne
Ry = RK,, (24)

rie R - pacueTHoe cONpOTHBJEHHe MaTepana TPy6, onpeflenseMoe
cornacHo 0. 5.3; K, — k0o3(pdHuUEHT YCJAOBHH NPOKJNAAKH NOAIEMHOrC
TpySonposoja, npuuuMaeMui pasHuM 0,8 — s TpyGonpoBoAOs, Hpo-
KN2LWBAGMBX B MecTaX, TPYAHOJAOCTYNHHX HJIf PHTLA Tparuwed s CIy-
yae ero nospexpenns; 09— uas TPYGONPOBOAOB, TPOKAAALIBAEMEIX
104, YCOBCPUICHCTBOBUINILIMHE TIOKPLI HHMH,; 1,0 — a4s octadbHbIX 1pY-
60npoOBOMAOB,

5.36. Hecymas cnocoGHOCTE NOA3EMHEIX TPYGONPOBOLOB
AOQJI2KHA TIPOBEPATHCA IyTEM CONOCTaBJIGHHA NpenenbHo N0
NYCTHMBIX DaCueTHHX XapaKTePHCTHK Marepuaia TpyGo-
NpoBOfa C PaCueTHHMH HArpy3KaMu Ha TPybOnpoBol, MHpH
5TOM BHELIHHe Harpys3KH IPHUBOAATCH K JABYM 3KBHBAJIEHT-
HEIM NPOTHBOINOJOXKHO HaNpaBAeHHHM BLOJIb BepPTHKA/MbHO-
TO AMaMeTpa JHHeHHEIM HarpyskaM.

5.37. Tlosqmaa pacyerHast nNpuUBefeHHasi (IKBHBAJCHT-
nas) JuHeiiHas Harpyska Pmp, H/M (xrc/m) zonxua ompe-
HensiThesa nO GopMmyJe.

Ppp=3281Q, (25)

rie Q — pasHofeficTByIOIME  DACUSTHHX  BEPTHKANBHHX  Harpysok,
HyM (xrc/m), onpejeisieMie B COOTBETCTBHH ¢  TpeGoBamusmi
nn. 5.44—5.48; B — xoa(duLUHEHT NPHBEJCHHA HArPYSOK, OnpelesieMuiit
COTNIacHO yKa3aHHaM M. 5.38; 7 — Koa((HUHEHT, yunTHBalOMHHA 6okoBOE
ZaBJleHHe TpYHT2 Ha TpyGOMpOBOA, OnpefenseMuHii B COOTBETCTBHE €
ykasauuamu 1. 5.39.

5.38. 3nauenue Ko3(@HUHENTa IMPHBELEHHS HArpysokK
B clefyer NPHHUMATb B 3aBHCHMOCTH OT ¢nocoGa oflHpa-
Hus TPyOONpOBOAA Ha TPYHT:

a) [Js Hanpy30K-OT AaBJEHHs TPYHTA: NPH YKNaLKe Ha
nJocKoe ocHoBanue — 0,75; NpH yxJaaike Ha cHpoduIKpO-
BAHHOE OCHOBaHHe C YIJIoM OXBata TPy6H 2a = 70° — 0,55,
2q = 90° — 0,50, 2a = 120° — 0,45;

6) JIA HArPYSOK OT MacChl TPYOONPOBOAA H TPAHCMOPTH-
pYyeMOro BellecTBAa: NPH yKJajKe 1a MIOCKOe OCHOBaHIC —
0,75, mpu yxnajAKe Ha CHPOQHIMPOBAHHOE OCHOBaHNE C
yrioM oxsata TpyOm 20 = 75°— 0,35, 2a =.90°— 0,30,
2a = 120° — 0,25.

5.39. Besumunny k05 PHIHCHTA 1], YIHTHIBAIOWEro G0KO-
BOe JaBJIeHHe IPyHTa Ha TpyOOonpoBo, CIeAyeT NPHHHMATD
B 3aBHCHMOCTH OT CTeleHH YIJIOTHEHHs 3aChIIKH B NIpexe-
nax or 0,85 mo 0,95.
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5.40. Hecymylo cnoco6HOCTb NOA3EMHBIX TPyOOnpoBe-
LOB 10 YCJIOBHIO IPOYHOCTH ClelyeT NPOBEPAThL Ha Jedcr-
BHE TOJIbKO BHYTPEHHEro [aBJIEHHS TPaHCIOPTHPYEMOIO Be-
1ecTBa, IpH 3TOM NOJHOEe pacuyeTHOe NPHBEJeHHOe (IKBH-
BaJIEHTHOE) HanpsKeHHe Ogp, MIIa (krcfcM?), BLluHCTEHHOE
B COOTBETCTBUH ¢ TpeGoBanuamu . 5.18 10/XKHO yLoBJeT-
BOPATb HEPABEHCTBY

Cup << Rl: (26)

rae Rl-pac'-xemoe CONPOTHBJICIIHE MAaTepHanaa pr5 AJist MOA3EMHOIG
TpybonpoBona, MIla (xrcj/cm?), onpegensiemoe cornacio I 5.35.

5.41, Hecymyio cnocoGHOCTL NMOX3EMHOrO TPYGOIPOBOIE
N0 YCJOBHIO IPEXeNEHO LONYCTHMOH BeJIHUHHBI OBAJIH3 AN
nonepeqHoro ceyeHuss TpyOnl (YKOpOUESHUsT BEPTHKAJBHOTG
a¥aMerpa) clelyeT OnpeessTh Mo (opmyne

S —TE9.100% <[e, ], (27)

g
“’ 4Py I

¢

Anamerpa TpyOu, %; Punp— pacucruas BUCHNIfA NDHBCACHHAR HArpys-
kKa Ha TpyGompoBox, H/M (krc/em), onpeneaseMas B COOTBETCTBHH €
TpeGoBannamy n. 5.37; Py - napaMerp, XapakTepu3ylOWHH JKECTKOCTh
Tpy6onporoaa, MIla (xrc/cm?), Buuncnsembii no Qopmyne (38); [ —
napyxunei Auamerp TpyOonpoBosa, M (cM); §— xoadduuuent, yuuTH-
BAIOIIKl pacnpejelielHe HarpyskH H OMOPHOH peakuuw#, KOTOpwl cuhe-
AyeT NMPHHHMATh: NPH YKNAaAKC TPYGOnpoBOAa Ha INIOCKOE OCHOBAIHE —
1,3, npu yxaagke Ha cnpouiaupoBanHoe ocHoBauue 1,2; 0 — xoaddu-
ILIeHT, YYHTHBalOmUll coBMecTHOe 'ACHCTBHE OTNOPA rpyHTa 1 BHYTpEH.
HEero (BHCHINCTO) JaBJeHHsl, BHUNHCHsICMBIT no dopMyde

1
0 = . (28)
_.fLP;E'E_g.._
Py +0,1Pp
[sq,] — ODPEAENbHO JONYCTHMAS BEJHYHHA OBAJIIAUHA NONCPEMHOro cev
ueHHs ‘TpyOnl, %, npHNWMaeMas AJa TPYG H3 NOJMITHICHE BLICOKOIG

11 Hu3Koro papneudn — 5%, noanopoundena — 4%, HoARBHEIANIOPY
na — 3,5Y.

Al
FAe g =-E - 100% — ortsocHTenblas  meOpMALMA  BEPTHKAJIBIONG

B ¢opmyae (28) Prp-—uapamerp, yunruizaowmnil otrop
rpyHra, onpeneasemul no ¢opmyne (37); P — BHyTpeHHee
IaBJieHHe TPAHCIOPTHPYEMOro BeUlecTBa (cYuTaeTcs Ino-
JIOXKHTENABHLIM) HJIM BHelUIHee paBHOMEpPHOE pajHanibHO&
JAaBnenne (CUHTAETCS -OTPHLATENBHBIM), KOTOpPOE MOXKeT
6uTh aTMoctepHLM (npu o0pasoBaHHH B TpyGe BaKkyyMma)
WJIH THJAPOCTATHYCCKHM (IIpH HPOKJNajKe TPyOONpPOBOAAE HU-
e YPOBHs BOJEI) HJH JaBJeHHeM TPYHTA.
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5.42. Hecymyio cnocobroctb moazeMHoro rpySonposoza
N0 YCJOBHIO YCTOHYHMBOCTH KPyMVIOH (OPMH IONEPEYHOTO
CeYeHus1 caelqyer NMPOBEPATh coOJIOfeHHEM HepaBeHCTBa

1 [P
Po>-t(f_4p  +p, ) 29
Rp/Kz(ﬂ sax T Prs (29)

rae Pxp — npeflebHan BeNHUMHA BHELIHETO PABHOMEPHOr0 PafHAJBLHOIO
xasnennss, MIla (krc/cm?), Kotopoe Tpy6a cnocobHA BAepXKaTh Gea
DOTEPH YCTOAYHBOCTH Kpyr/iof ¢opMB nomepeyHoro ceveHds; Ky —
Koshduuuenr ycnosu#t pafors TpyboripoBosa Ha YCTONUMBOCTH, NpH-
HumaeMmuni paBHEM Ki << 0,6; Pypp — pacuerHas BHEIIHSA NDHBEACHHAN
Harpyska, H/m (xrcfcm), pmuncagemas B coorsercTsms ¢ TpeSoBauus-
MH I 5.37; Psax— BENHUKHA BO3MOXHOIO Ha PACYETHOM ydacTKe TpY-
Gonposona pakyyma, MIla (krc/cm?); Py, s — BHelUHee THAPOCTATHYE-
CkOe JaBJeHMe TPYHTOBHX Boj Ha TpyGonposos, MIla (xrcsem?), on-
penensiemoe no Qopmyne

Pr.s =y Hr. s, (30)
A — napyxuni Auamerp TpyGompoBoia, M (cM);

B ¢opmyne (30) vys—nAOTHOCTH BOAB, € Y4ETOM
pacrBopeHHnx B He#l coaefi, H/M? (xrc/em®); Hy. p — BHICO-
Ta c)To.u6a IPyHTOBOH BOAH HaJ BepxoM Tpybonposoga, M
(cMm).

5.43. 3a KDHTHUECKYIO BeJHUHHY MPEIeNbHOr0 BHeEIUHe-
ro paBHOMEPHOrC DajHAJNLHOrO JAABJEHHS CJaelyeT IIPHHM-
Math MeHblllee H3 3HAYECHHM, BHIYHCIEHHBIX NO QOPMYyJIam:

Pxp=2VP;;Ppp, (31)
Pyp = P+ 1,143Py, (32)— (33)

rae Prp, Pp— napamerpel, onpejensieMble COOTBETCTBEHHO no (opMmy-
aaM (37) u (38).

5.44. Pacuernas narpyska Ha TpyOompoBOx OT maBJe-
Hus rpyHTa Qrp, H/M (krefeM) nonxua onpenenatses no

dopmynam:
IpH VKJAalKe B TpaHUlee

Qrp = tip g% BKip; (34)
NPH YKJAa[Ke B HACHIIH
Qrp = nrp Q§pﬂKIx, (35)

TRE frp— KOdPPHUHEHT Neperpyskn AapieHUss TPYHTE, HPHHHMASMEIY
1o raba. 10; q"D——-HopmaTmaHa;i BePTHKAJbHAs Harpyska OT AaBJIEHHs
rpynta, Hfw? (kre/cm?), ompenessemas corsaco n. 5.8; B — wupuna
TpaHllen Ha yposie Bepxa TpyGonpoBona, M {(cM); [ — HapyxuHE AHa-
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MeTp TpyGonmpopona, M (cM); Krp— Koauu#enT BEPTHXANBLHOrC Xaa-
NeHus rpyura, onpeenseMblii no rtada. 13; K — Kospunuent KoH-
HEHTPALMK JaBACHHA PYHTA B HACHIIH, ONpefenseMHil mo dopmyie,

_3___. (PJI + PI'P) (36)

H
72 (Px+2P)
Tabanua 13
KosdhuuuenTt sepTy- Kosdduuuesr sepTi-
KadkHOTO JaBJeHHS Krp KaALHOTO Jabjenus Krp
Tay6una AN% TPYHTOD FayGuua AAY TPYUTOD
SO HEHHS 38710 KEHH5
rpyGonpo- Tecky, CyrauHok TpySonpo- Iecku, Cyraunox
Bona, H, M cynecy, nJacTHRda- pona, H, M | cymecw, ONacTHHYA-
cyraunox | TH#l, TanHa cyrautok | ThU, rauna
TBepAbI TBepROH KOH- TBepALIA TBepAOit KOH-
CHCTEHIHK CHCTEHIHK
0,5 0,82 0,85 50 0,43 0,46
1,6 0,75 0,78 6,0 0,37 0,40
2,6 0,67 0,70 7,0 0,32 0,34
3,0 0,55 0,58 8,0 0,29 0,32
4,0 0,49 0,52

B dopmyne (36): Prp— nmapaMerp, xapakTepH3YIOMHA
KECTKOCTh 3ackimxn, MIla (krc/cM?), paccunTeiBaeMHf 1O
COOTHOLIEHNIO

Ppp = 0,125Erp; (37)

Py —mapaMerp, XapakTepH3yOLM#i XecPkocTs Tpybompo-
Bozja, MIla (xrcfcm?), paccunrniBaeMufl o dopmyJe

pn=£(-ﬁ2—_‘f§—)3 . (38)

B ¢opmynax (37) u (38): Erp— MOAyMb HedopManyu
TPYHTa 34CHINKH, NPHHHMAaeME# B 3aBHCHMOCTH OT CTeNeHH
YIVIOTHeHHsl pyHTa: JJs INecyaHwX rpyHToB — OT 8,0 Ko
16,0 MIla (or 80 mo 160 xrcfem?), mas cymecell W CyrJaHH-
koB—or 2,0 go 6,0 MITa (or 20 mo 60 xrc/cm?), AJA
raud —or 1,2 po 2,56 MIla (ot 12 no 25 xrefem?): E — mo-
IYJib IOJI3yYecTH MaTepuana tpy6, MIIa (krc/cm?), onpene-
JSeMBIi B COOTBETCTBHH C TpeGOBaHHAMH I. 5.4.

5.45. PacueTHass Harpyska #a TpyGonpoBoj OT TpaH-
cnopra H/mM (krc/cM) AoikHa OmpelNesaTbCs MO Gopmylie

Qup = nrp 43 A, (39)

The fgp — KO3QGhHUIKNEHT NEPEerpy3KH OT TPAHCMOPTHBEIX HAarpysox, ApH-
HuUMaemnit no Ttaba. 10; ¢ 4‘,, ~— JICPMaTHBHOE PaBHOMEPHO pacnpexenen-
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Hoe AasneHHe ot TpaHcmopra, H/m? (xrcfcm?), ompeliensemoe B COOT-
BeTCTBHH ¢ 1. 5.13; [ — HapyxHufi nuamerp TpyGonposoma, M (cMm).

5.46. PacuerHas Harpyska Ha TpybOnIpoBOX OT paBHO-
MEpHO pacrpefe/ieHHO! HarpyskH Ha MOBEPXHOCTH 3aChHIIKH
Qp, H/m (grcfcM), donxHa onpeaensTbes NO (dopmyde

Qp = np gp/IKn, (40)

rae np — #o3pdHUNEHT NEperpysKH OT Harpy3oK Ha NOBEPXHOCTH FPYyHTa,
npuHuMaeMuit no Taba. 10; gp— HHTCHCHBHOCTL paBHOMEPHO pacmpe-
JAenenHoit Harpyskd, H/M? (xkrcfem?); [ — wapyxuniy nuamerp TpyGo-
upoBoAa, M (cM); Kg— KoodduunenTt, suunenneMsii o dopmyae (36).

5.47. PacuerdHe Harpyski Ha OCHOBaHHE TpaHIleH OT
Macchl TpPYOOUPOBOZA M TRPAHCHOPTHAPYEMOTO BelllecTBa
IOJIKAEBL paccuuThBaThcs O Qopmyaam (3) u (6) ¢ yue-
TOM €OOTBETCTBYIOIIMX K02(h(/HUMEHTOB I1eperpysku.

5.48. Pacuernylo Harpysky, BHI3HBAIOINYK BCIJIBITHE
Tpy6onpOBONa, OT RaBJEHHS TPYHTOBHX BoN Qrs H/M
(krc/em) cnenyer onpenenats no dopmyae

p.3=nr.gqﬂ (41)

r.a’
Tie ne, p — KOIPOHIHEHT NEPerpysKH OT THAPOCTATHYECKOrO AaBAEHHA
CPYHTOBHX, BOJ, NpHHHEMaeME® mo Taba. 10; ¢ ,— HOpMaTHBHas Ha-

rpyska OT FUAPOCTATHYECKOro AaBJeHHs rpyHToBnXx B0k, H/m (xrc/m),
onpepensreMast B COOTBETCTBHH ¢ m. 5.9.

5.49. Ilpn ykaazke TpyOONpPOBOAOB B MaJOCBASHEX
‘TPYHTaX, He ob6ecneyHBAOWUX HaNJEeKAlero 3allleMJIeHHs
€ro CPYHTOM, H TIPH OTCYTCTBHH KOMIGHCAllHH TeMIepaTyp-
HblX YAJIHHEHHH HeoOXOHMMO NpefycMaTPHBATh MepOonpuA-
THSI, NPENnsTCTBYIONIHe BBINyYHBAaHHIO TPyOONpoBOAa: yBe-
JUYHBAaTh YGHHY 3ajoxeHHs TpyGenposoza (mo 50%),
#36erath yKJAaJKH KPHBOJHHEHHBIX YYaCTKOB € MAaJdblM pa-
auycom usrufa H up.

6. TENNJIOBAS HU30J1ALUA

6.1. Heo6xoxuMocTh TPHMEHEHHs H30MIALMM st TPy6o-
TIPOBOJOB CJEAYyeT YCTaHABIHBATD B KaXAOM KOHKDETHOM
cllyzae B 3aBHCYMOCTH OT (H3HKO-XHMHYECKHX CBOHCTB Ma-
TEpHANOB TPY6 H TPAHCNOPTHPYEMOre BElleCTBA, MecTa H
cmocoba MpoKaazxM TPybompoBoaa, TpeboOBaHHA TEXHOJO-
THYCCKOT'Q Iipoilecca, TCXHHKH 6630’1'[6‘0}10(!'!11{, a TaKxKe B
COOTBETCTBHH ¢ HOPMHPOBAHHOH IJIOTHOCTBIO TEIJIOBOT® I0-
TOKa.

6.2. Ilpn npoEKTHPOBAHUM TEIJIOBOH H3ONAUHM  LJs
36



‘TpyOONpPOBOAOB CJEAYET, KpoMe TpeboBaHHUH HACTOSIEH
HMucrpykunu, pykoBOACTBOBATHCH TpefoBaHHAMH IVIABH
CHull no npoekTHPOBAHINO TEIIOBLIX cercH, HMucTpyKuiu
110 NPOEKTHPOBAHUIO TEMJOBOH H30/AUHH 0BOpY/NOBAHMA H
TPyOONpPOBOAOB NPOMBLIULIEHHBIX NPEANPHATHH, a TaKKe
APYrHMH HODMATHBHBIMH JOKYMeHTaM¥, YTBCDXKIAEHHBIMH B
YyCTaHOBJIEHHOM NOPSIAKE.

6.3. KoHcTpykuHIo 1 MaTepHaJl TENJOBOH H30AALHI C/e-
AyeT HPOEKTHPOBAThL C y9eTOM Hecyluefi CIOCOOHOCTH Tpy-
6onpoBofoB H AehOpMauHH NMONEPeuHoro cedenus Tpyo.

6.4. KOHCTPYKUHIO TenoBOH W3OMAUHE CAedyeT Npoek-
THPOBATE:

I Tpy6onpoBOOB, MNPOKJIAABIBAEMBIX Ha OT/IC/ALHO
CTOSUIKX -0Opax M NMOABECKAX TAKYIO XKe, KaK H IUist CTajb-
HBIX TPYGONpPOBOLOB — 1O AelCTBYIOlUEH HODMATHBHOH HO-
KyMEHTAIHH H B COOTBETCTBHH C THIOBBIMH JETaJjsAMU Tel-
JIOBOH HM30MNUH TMPOMLIILIEHHOrO 000pyjoBakus 1 Tpybo-
11pOBOJOB;

AJS OQHHOYHBIX TPYOONpPOBOLOB, NpPOKJAAAbIBaeMBIX Ha
CIJIOIIHOM OCHOBaHHHM, HSTOTOBJIGHHOM B BHAe Kejoba H3
npodunpHOro Mertasna (yronkos, LIBEAJAEPOB H T. A.) —
B BHIe H30JSUMH, NOKpbBatouleil TpySonpoBOl COBMECTHO
C OCHOBaHHEM;

LJsi TPyGOTPOBOLOB HPIl HX IPYMHOBOIT NpOK/JaAKe Ha
CIVIOIUHOM OCHOBAllHK, H3TOTOBJIEHHOM B BHJAE CIUIOIIIIOrO
HaCcTHIA — B BHAE H30JAUHH, NPHKpEnsseMoOil K HAcTHAY
(UpH 3TOM HACTHJ He H3OJUDPYETCs).

TIpu rpynmoBGil RpOKAajKe HJACTMACCOBLIX 1pyGonpo-
BOXOB B Ob6orpeBaeMoM KopoOe TeNIOBAsT H3OMAUNUT A0THK-
Ha BHIDOJHSATHCH Ha CTeHKaxX Kopoba.

6.5. lel KpCIJaCHY OTACJILILIX 2AeMerTol Teliouiomasa-
IHOHHBIX KOHCTPYKLHH Ha TpyOOIpOROXNe nox GSanjaxkamu
¥ TIPOBOJIOYHBIMH CTAXKKAMH CJEAYCT YCTaHaBAHBATH NPO-
K1ajkH u3 acbecToBOTo KapToHa, acbecToBOll TKaHW HIH
HeCKOJIbKHX CJIOeB CTEeKJOTKaHH, GpeseHTa.

6.6. TonluHa TeNMJOH3ONAUHOIIKOrO CJOS JOJIXKlia onpe-
nenarbes no Qopmysaam, npueelednslM B MHCTpyKUWM mo
NPOEKTHPOBAHHIO TEIJIOBOH H30JsLHII O6OPYAOBaHHS U TPY-
GonpoBoAOB INpOMBILLAEHHBIX npeanpraTuét. Ilpn  aToM
JLOJIKHO HOUOJHHTENBHO YUHTHIBATBCSH CONPOTHBJIGHHE Tell-
JioTiepefayy MarepHasa CTEHOK MJACTMACCOBHIX TPYO (rm)
no gopmyae

_InJZjd m-°C ( Mg °C>

. 2t Am Br (42)

KKau
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TAe d-— BHYTpEeHHHA ZRHaMerTp H3oaxpyemoro TpyGanpososa, M; A —
HapYXHH{ JHAMETD H30JKPYeEMOro TPYySONnposola, M; Am — TENOMNpPO-

Br / Kkan
BOAHOCTb MaTepHala CTEHKH YilacTMaccoBoft prﬁu,ﬁ i e c)

onpenenseMas no tabn. 14,

Tabauna 14

TSR | ennan
M| B | redompletie | oo
(kxaa/m-qac °C) (kr, °C/xxaa/xr °C)
nBx 1400 0,17(0,15) 2,1 gO,S;
TTHL 950 0,42(0,36) 2,5(0,6
B 920 0,35(0,3) 2,5(0,6)
iy 910 0,23(0,2) 2,1(0,5)

3naverne Kyeg — X03(DODHIUNEHT, YUHTHBAOWETO AO-
TONHATENLHBIA. OTOK TEMJNa Yepes ONOPHI, NOABECKH, GaaH-
ileBbie COEJIMHEHHS H apMaTypy, AO/KHO NPHHHMATLCS paB-
HBIM:
NpH NPOKJALKe Ha Omopax H mojpseckax — 1,7;
PR NpPOKNAaZKe OAHHOUHHIX TPYGONPOBOACB, HIONH-
PyeMHX COBMECTHO C OCHOBaHHeM — 1,2;

14

HPH TrpYNMoBOH TWpOkJagKe TPYGONPOBOKOB Ha
CIJICIIHOM HacTuie — 2.
3HaueHHe NJIOTHOCTH M YAENLHOH TEMNTOEMKOCTH MaTre-
pHa/JOB CTEHOK TPYO ciaelyeT NpuHHMaTh no Taby. 14.
[Tpn pacuerax M3ONAUMM ONHHOUHLIX TPYGONPOBOAOB CO-
BMECTHO C OCHOBaHHEM BMECTO BeJHUMHE JMaMeTpa Tpy6o-
IPOBOAA C YYETOM HIOJAMHH (di), B pacuerHue (OPMyJIH
Clezyer MOACTABAATL BENHYHHY INPHBEICHHOTO XHAMETPA

H3ONHPYeMOro TPYOONpoOBoAa di, red, ONPENENIEMOTO M3 BH-
paxenus

U
di,red =—, M, (43)
n
rie U — BHYTPeHHHH NepUMETp H3OAANMK TPYOONpOBOZa, M,

6.7. Tonmura TeNNOM30AALMM, UPEAYCMATPHBAEMAsA Ha.
cTeHkax o6orpeBaeMoro Kopofa, BHYTPH KOTODPOTO Pacmo-
Jlaraercsi HECROJABKG TPyOONPOBOAOB, ONpeReAsercs us
ypasHenus Temsiosoro Gananca. Ilpu aroM pacuernas dop-
MyJia BHIBOIUTCS [JI KaXKJOTO KOHKPETHOTO cjyuas Ipo-
KNajku Tpybomnposoia B Kopobe.

6.8. OTBON CTATHYECKOrC JJIEKTPHYECTBA OT MeTajjuye-
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CKOTO MOKDHITHS TEIIOBOH H30JSLHH /OJ2KEeH OCylIecT-
BASATbCA NyTeM NPHCOEJHHEHHA NOKPHITHA K KOHTYpY 3a-
3eMJIeHHst coryacho 1. 4.17.

7. ACNNBITAHUE W O4YHUCTKA

7.1. TIpn HCHHITAHHM H OYHCTKe TPYOONPOBOAOB CJIEAYeT
PYKOBOACTBOBATbCA yKaszaHusMmu npoexra, riiasst  CHull
TEXHOJOrHYecKoro 0G0pyAOBaHHSA H TpeGOBAHHSMH HACTOS-
wel HMucrpyxuuy.

7.2. Ucnuitaune TpyOonpoOBOLOB CJiiellyeT NPOH3BORHTD
IPH TeMHepaType OKPYXKAIOLLero BO3LyXa He HHXe:

munyc 15°C, mus TpyGONPOBONOB H3 IOJIHITHJEHA;

0°C, pas TpyGONpPOBOXOB H3 MOJHBHHHJIXJIODHAA H IO-
JMIpONKJIeHa.

7.3. Vcnbitanue TpyGONpOBONOB CJelyeT NPOH3BOAHMTH
He paHee 4YeM uepe3 24 u TOCn¢ BBINOJHEHUS CBAPHBIX H
KJ€eBhHX COeJHHeHHH TpyGOonpoOBOAOB.

7.4. Jonmyckaercss IpOMbiBKa MJaCTMaCCOBBIX TPyGonpo-
BOJOB BOXOH HJIH JPYrHMHK BeIlleCTBAMH C TeMIepaTypo#
He Gonee 60°C, IlpozyBka TpyOonpoBOLOB NapoM He JO-
nyckaercs.

8. MATEPHUAJIbI U U3 EJNHA

8.1. Ilpu Bni6ope MaTepuajos u Ha3jeauit ans TpyGo-
npoBoAOB cieayer, Kpome TpeGopammit macrosueid HH-
CTPYKLMH, PYKOBOACTBOBATHCH TaKXe YKasaHHAMH OTpac-
JEBHIX M MEXOTPac/eBblX HOPMATUBHEIX JOKYMEHTOB, YT-
BEPKAEHHBIX B YCTAHOBJEGHHOM IpPOSIKE.

8.2. Martepuajbl ¥ TeXHHYECKHEe H3Je/HdA, NPeAycMaTPHU-
BaeMhie B TPOEKTAX, MOJIKHE COOTBETCTBOBaTh TpefoBa-
HHAM CTAHZAPTOB H TEXHHYECKHX YCJOBHM, YTBEPKAEHHHX
B YCTaHOBJIEHHOM IIOPAJKE.

8.3. MaTtepuasnsl ¥ TeXHHYECKHe H3JeJHs, LONyCKaeMhe
K NpHMEHEHHIO JJisi CTPOHTENbCTBA TPYyOOIPOBOAOB H3
MJacTMaCCOBHIX TPYO HpHBeIEHH B NPHA. 3.

HonyckaeTcss NpHMeHeHHe MaTePHA/IOB H M3JAENHH MO
TOCT u TV, He BKJIIOYEHHBIX B HNPHJ. 3, NIPH YCJOBHH, UTO
NOKa3aTeJH HX KauyecTBa, B T. Y. NPOUYHOCTHBIE XapaKTepH-
CTHKH, XHMMYecKasi CTONKOCTb, COOTBETCTBYIOT Tpebosa-
HusIM Hacrosieir HHcTpykuuu u 06ecleynBaloT HaAeXHY:O
H Ge30nacHyio 3KCIAyaTauHio Tpybonpososa.
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8.4. ITnacTMaccoBpie COSAMHHTENbHBIE HeTanu Aaf Tpy-
6onpOBOA0OB JOJNKHE OBITH H3TOTOBJEHE H3 TOTO e Mare-
pHasa, uTO H COeRHHseMble MiacTMmaccoBre TpyO6H. Ilpn
9TOM THN COEAHHHTEJNBHBIX JeTajedl clefyeT NPRHHMAThb,
KaK NPaBHJO, ONMHAKOBHIM C THIOM COeIHHAEMHX TpPYO.
He nonyckaercs TIpHMeHNTb COCHAMHHTENLHEIE JETAJNH THIA
HHUIKe, YeM THII COeIMHAEMHX Tpyo.

8.5. CoeaunuTeNbHHE ASTANH A TPySONpOBOAOB Cle-
ILyer NpHHHMATb, KaK MPaBHJIO, 3aBOJACKOTO H3IOTOBJEHHA
B COOTBETCTBHM C AeicTBYIOUWIeH TEXHHYECKOH NOKyMeHTa-
uMefi Ha MX NPOH3BOACTBO. JlOMyCKaeTcs , HCHOJB3OBaHHE
COeHHHTENbHHEX JeTajlell, H3TOTOBJEHHHX B Tpybosaroro-
BHTEJbHHX MAacTePCKHX C IPHMeHeHHeM CIeHHaAH3HPOBaH-
HOro o6OpyAOBaHUs U OCHACTKH, NPH YCJAOBHH, YTO 3TH Le-
TaJH BBIZEPXKUBAIOT T€ e HCIBITAHUA, YTO H COCAHHUTE/b-
HEle JeTajH, H3TOTOBJEHHLIE B 33BOACKHX YCJOBHAX.

8.6. Tlpn H3roTOBJIEHHH COEGIHHHTEJLHEIX HeTaned B
TPy603arOTOBHTENLHHX MAaCTEPCKHX CJedyeT BHINOJHATH:

PaBHONPOXOAHHE MPsAMEEe TPOHHHKH H CerMEHTHLE OT-
XOZHl, H3rOTOBJEHHEIE M3 IJIACTMAccOBHX TPy6, cnocoGom
KOHTAKTHOM CTHIKOBOH CBapKH, H3 Tpy® Ha OZHH THI BhILIC,

yeM THN TPYO, AN ¢OeIHHEHUS KOTOPHIX OHH NpelHa3Ha-
YeHhl;

PABHONPOXO/HEE KOCHE TPOHHHKH M HepaBHONPOXOAHLIE
TPOHHHKH, H3rOTABJHBAEMEIE H3 IIJIaCTMaCCOBBIX Tpy6 cHo-
co60M KOHTAKTHONA CTHIKOBOH cBabkw, w3 Tpy6 HaA [Ba THIZ
BhIlIE, YeM THN TpYO, AJsl COCIHHEHHs KOTOPHIX OHM mpel-
Ha3HayeHsl;’

THYThHIE OTBOAbI, NOJyueHHEle 0es 06pasoBaHus CKIANOK
u rodp,.n nepexonH, Gopmyembie nNyTeM yMelblieHHs Lua-
MeTpa TpyObl, H3 XOTOPO# OHH H3TOTOBJANTCHA, H3 Tpy6 TO-
ro JXe THIIa, YTO W CQeJHHAeMHe TPYOH.

Jonyckaercs NpHMEHEHHE METaJJIHULCKHX COGMHHH-
TeNbHHX JeTajell B 3aBHCHMOCTH OT (U3HKO-XHMHYECKHX
CBOMCTB TPAHCIOPTHPYEMBIX BEIIECTB,

8.7. 3anoprywo, peryJaupylIlyio H Jpyrywo apMmarypy,
yCTAaHABJHBAEMYI0 Ha TPyGONpOBOAAX, CHEAyeT BHOHPATH
10 CTaHJApTaM, KaTajoraM, TEXHHYECKHM YCJIOBHAM B COOT-
BETCTBHM C ee Ha3HAUEHHEeM IO TPAHCIOPTHPyeMOMY Belle-
CTBY H IapaMeTpaM, ¢ yueToM YCJOBHH SKCIIyaTanuH, Tpe-
GoBaHMil OPABHJ IO TeXHHKe GE30NACHOCTH H OTPAC/eBHX
HODMATHBHEIX HOKyMeHTOB. IIpuMeHenHe apMaTypH, HE
npeAHa3HAYEHHOH ANIA ONpele/eHHHX BEIUSCTB H NapaMer-
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pOB, AOIMYCKAaeTCsl IPH YCJIOBHH COIJacOBaHHs Takoro pe-
leHus ¢ pa3paboTIHKOM apMaTyphl.

8.8. Knacc repMeTHyHOCTH 3aTBOpa AN 3aNOpHON ap-
Matypel caenyer onpenenars no [OCT 9544—75. Hns 1py-
6onpoBonop rpynn A n B Zo/KHa NPHMEHATHCA apMarypa
1 kaacca repMeTHYHOCTH.

8.9. Apmarypa, HMeloWlash IJIOCKYIO YIJIOTHHTE/AbHYIO
NOBEPXHOCTb, JOJIXKHA TOACOENMHATbCS K TpyDbOmpoBOAy C
MOMOLIBI0 MeTajiMdeckux ¢Janied, yCTalaBJHBACMEX 1ia
NpHBapHBIX BTYJIKaX WJIH Ha YTOJUIERHbX Oyprax Tpybo-
npoBOLA.

Apwmartypa, uMeloWlasd YIJOTHHTRABHYIO NOBEDXHOCTE: TH-
fla WHI-Na3 HIH BLICTYNM-BNAAMHA, NOJMNHA NDPHCOCLHHSATH-
¢ K TPyOONpOBOAY uepe3 NepexOiHHe BTYJNKH, H3TOTOBJAE-
Mble H3 CTajlefl, MaTepHasisl KOTOPHIX [LOJIKHBL ofecreyd-
BaTh HaJeXHyIo 1 Ge30macHylo SKCIIyaTalHio TpyGonpoBo-
HOB.

8.10. ®navuel nas TpyboONpOBOUNOB chaeilyeT NMPHMEHATH
0 CTAHAApPTaM HJM OTPACHEBLIM HOPMATUBHBIM HOKYMEeH-
TaM,ﬂ YTBEPHKACHHBIM B YCTAHOBJEHHOM INGPALAKE. I‘Ipn Bbl-
6Gope ¢dnaHues c/exyeT TaKKe PYKOBOACTBOBATLCA NpPUJ. 4.

8.11. PasMeprl. TNPOKAALOK cJejyeT NPHHAMATL 110
FOCT 15180—70. u OTpPacieBLIM HOPMATHBHbLIM IOKYyMEH-
TaM, YTBEDHKJEHHBIM B YCTAHOBJCHIIOM HOPSKE.

Marepuas NpoxJafoK CJeZyeT NPHHEMAaTh ¢ YUeTOM XH-
MHYeCKHX CBOHCTB TpaHCIOPTHPYeMhIX BEUIeCTB MO OTPac-
JIeBBIM HODMATHBHEIM [OKYMEHTaM, YTBEPXKAEHHHIM B yCTa-
HOBJEHHOM NMOPAAKE.

8.12. Tlpn BHIBOpe MaTepHaJOB NS ONOD I NOLBECOK,
pacnoNoKeHHbIX Ha OTKPBITOM BO3AYXe Il B HEOTalJIH-
BaeMblX NOMEILEHHAX, HEOGXOQHMO VULTHIBATh CPEAHION
TemnepaTypy HanboJsiee XOJAOLHOH NATHAHEBKIL  COTVIACHO
raase CHull no crpouTensHO# KAMMATOJNOTHH W TeodH-
3uxe.

8.13. Mapku craju A3 ONOPHEIX KOHCTPYKUHE (KpOH-
iITeHHbl, MOCTAMEHTHl, TPaBepcHl H'T. I.) H KpelleHus
CIJIOUMIHOTO OCHOBAHHS, @ TaKXKe KpeleXHbie HeTaNH K HHM
CNeRyeT NpEHEMATh B COOTBETCTBHH ¢ riaBofi CHull no
{IDOEKTHPOBABHIO CTaJbHBIX KOHCTPYKIUHH.

8.14. Marepuansl H H3ReJHs, NPHMEHseMbIe IJIA Telao-
BOH H3OJALMH, HOJMKHBL BEIOHPaThCS [0 HeHCTBYIOLIUM
€1aHJ1apTaM N TeXHHYECKUM YCJOBHAM H HMETh MHHHMAaJb-
HYIO Maccy.

Jl1 OCHOBHOrO TEMJIOHZOJSLHOHHOIO CJIOS IOJXKHH
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MPHMEHATHCA TEMVIOH30/NALHOHHEE MaTEPHAMK CO CpenHel
NIOTHOCTbIO He Gosiee 100 kr/mM® M TennoOMpOBONHOCTHIO Me

Bpme 0,05 L% (0,04 fxas ), OTpEeNeNEeHHON IPH cpel-

M-°C M-4-°C
Hell TemmepaType TelOH3OJIANHOHHOTO caosi 25°C u Baax-
HOCTH, YKa3aHHOH B COOTBETCTBYIOLIHX €TaHIADPTaX HJH
TeXHHYECKHX YCJIOBHAX Ha STH MaTepHaJH.

'8,15. Marepuasul u u3lenus, npUMeHseMbe AJIS TelJ0-
BOH 3amuTH TPYGONDPOBOLOB M3 WJIACTMAaccOBHX TpPYG,
_RO/XHE OHITh HECTOPaeMBIMH HJIH TPYAHOCrOpaeMuMH, JIag
TEIVIOBOH H3OJAUHH TPYOONDOBOZOB, TPAHCIOPTHPYIOUIHX
akrnpnne OKHCITHTENH, H TPYOONPOBOLOB, HPOKAALbIBae-
MHX B NOMEINEHHAX, cONepXKAIIHX AKTHBHEHE OKHCIHTENH,
C/eryeT MPUMEHATh XOJCTH H3 CYNEPTOHKOTO ilTanenbHoro
BOJIOKHA, MATH H BaTy H3 CyNMEepPTOHKOrO CTEKJOBOJOKHA
6es ceasyiomero CTB H Apyrue MatepHansl, B KOTOPHX CO-
AepXKaHHe ODraHMYeCKHX H TOPIOYHX BEUIeCTB He NpPEBH-
waer 0,459% mo macce.

Tlpu BHOOpe TEMIOH3ONANMOHHBIX H3ACJHA ¥ MOKPOBHO-
To CJos CleAyeT TaKiKe PYKOBOLCTBOBAaTbeA TPeGOBAHHAMH
raass CHHEIL .10 DPOEKTHPOBAHMIO TeNJIOBRIX CeTel, a Tak-
XKe OTPac/JeBHIMH H MEXOTDACJHEBHMH HOPMATHBHHMH Q-

KyMEHTaMH IO 3TOMY BOMPOCY, YTBEPXKIEHHKMH B YCTAHOB-
JIEHHOM TIOpAZKe.
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NPHJIOKEHHE | (pexomeuayemoe)

XuMudeckas croMKocTh MAACTMACCOBLIX TPYD

B rabauue UpHIOKEHHS NDHHATZ CACAYIOIAS OLEHKA XHMUYECKOSH
CTOHKOCTH MaTepuana Tpy6:
C —croex (B BewecTse NaHHON KOHUEHTPALH NpH AaHHON TeMiepa-
TYPE He MPOHCXOLMT XHMHUYECKOrO DA3PYINEHHs ILIACTMACC);
O — orHocHTENBHO CTOSK (B HaHHOM BellecTse DPOHCXOAHT YacTHYHasg
noTepd Hecylleh cnocoSHOCTH TPYS R TPYSH HOMKHH NPHMEHITHCA C
NOBHIIEHHWM 3aMacOM IIPOYHOCTH);
H — necroex (npumenenwe Tpy6 HemonycTaMo B ZamxoM BellecTse).
3HaK «—» 03Ha4aeT, YTO AAHHHE OTCYTCTBYIOT.

Onenka XuMHIeCKOR
. CTOAKOCTH
(v} a- nepa-
Bemectso K &‘;‘:HT’E T%a' P &
nen | g I TIBX
1
Asorras xuciora 5 60 0* — — O*
30 20 — — — C
30 60 H* (0] — H*
50 20 6] 0 O C
50 60 H H* o* —
AMMHAK, BOAHBI Hacsiuen- 20 C C C C
Hbl}
» 60 C C C C
AMMonnda cyasbhar » 60 Cc C C C
Aumonusa xaopus | o 10 20 C C C (o}
» 10 60 C C C 6]
Bopras xuciaora Hachumen- 20 — C C C
Has
» 60 C C C 0
Bypa Ho 10 20 C C — C
» 10 60 C C —_ 0
Buuras kuciora 10 20 — C C o
10 60 — C C C
Hacuuen- 20 —_ C C C
Hag
» 60 C C C C
Bonopoaa nepe- 30 20 C C C C
KHCb 30 60 C C 0 C
90 20 C C _— C
90 60 H H O C
las npupognmii, — 20 C Cc C C
COCTOALIMIE B oC-
HOBHOM M3 MeTara
Tnukons Texuuye- 20 C C C C
CKHH
» 60 C C C C
Fanueprun Jlo6as 20 C C C C
> 60 0] 0 c C

N
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ITpodoaxcenue npua. F

OueHKa .XHMHYECKOlt

T CTOMKOCTH
H. Tpa- MIT -
Boucero | KT | Toureng
nBxr | NHA 302 nsx
Hexcrpun 18 20 C C — c
18 60 C C . 8]
Hpoxxn o 10 20 C C — C
» 10 60 C C C C
DySunbunlli 3K- Texunve- 20 C Cc C C
cTpar CKHIt
eses» HHTPAT Hacumen- 20 c C C c
HET
» 60 — — C C
JKHUBOTHHE Macna 100 20 0 C C C
100 60 H o O —
JKHplible KACNOTH 100 20 C C C C
100 60 H 0] C o
Kanus ruapo- 50 20 C C C —
oxgc):b (eaxuii Ka- 50 60 C C C Cc
JH
Kaans kap6ouar Haenuten- 20 — C Cc C
HHt
» 60 C C C C
Kanss xaopua » 20 — C C C
» 60 C C — C
Kanburg ruapo- > 20 o G C C
OKHCn (ralilenas 100 60 C C C C
H3BeCIb)
Kaasuua runo- 35 20 C C C c
XJIOPHT 35 60 C C C C
Kambuns xaopua | Hacwmes- 20 C C C C
Huifi
» 60 C C C C
Ksacus amomo- Ho 10 20 C o C c
KalHeBHe » 10 60 C C C C
Koupetcar raso- - 20 — C* | — —
BHA (cMech aan-
aTHYeCKHX -
apOMaTHYECKHX
BEULecTs)
Kpaxmaa Jlio6as 20 C C C C
» 60 C C C C
Marnus cyangar Ho 10 20 C C C o
> 10 60 C C C 0
Masyr — 20 0] C C C
Macasnan kue- Texuuue- 20 (0] C C C
Jora CKas
Mugepanstoe 100 20 o] C C C
Macne 100 60 H C (8} c
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Hpodosscenue npua. F

QueHKa XHMIFYECKON

cToflkocTy
BemecTso Ko:#; IHS/S a I;g:f?é'
l nsn | NHA 111 [1BX
Megu cyapdar Ho 10 20 C C C C
yaud » 10 60 C C C 0
Menacca O6nuias 2b C o C C
» 60 C Cc C Q
Mouyesuna Hacumen- 20 - C C C
Hasg
» 60 _— C C C
Motoumue seue- Jo 10 20 - C* C c
cTBa > 10 60 — C* C C
Mypasbunas kuc- 50 20 C o C C
J0Ta 50 60 C C ] 0
100 20 C C C* C
100 60 C C e} H
Hatpnsa runpo- 30 20 C* | C* C* C
OKHeB (eAKHi 30 60 C* C+ C* O
narp) 50 20 C C* C C
50 60 C C* C C
Harpus runoxmo- _— 20 — O* H* C
PHT, colepaKaumuil — 60 —_ H* H* O
12% xnopa
Harpus kapfonar | Hacwwen- 20 C C C C
HBI{l .
» 60 C C C C
Hatpus xnopun 25 20 C Cx C C
{noBapenHas conib) 25 60 C C* O 64
Hedtb nHedpax- - 20 0 C* C C
UHOHHPOBAHHAS
OneunnbBas Kue- Toprosas 20 C C C —_—
J0T2 » 60 H C C C
Tapadus 100 20 C C C C
100 60 C C C —
Tepxaopuas kuc- 50 20 C C — —
JoTa 50 60 o 0 — —
70 20 C C O e
Cepa — 20 C C — C
— 60 C C — C
Cepebpa nuTpat 20 20 — C C C
20 60 — C C O
Cepnas KucsioTa 40 20 C C* C* C
40 60 C C* C* 0
80 20 C* C* C* Cr
80 60 C* C* O* C*
Coasnas xucrora 20 20 C# C* C» C*
20 60 C* C* C* Cs
35 20 —_ C* O* Ce
35 60 — C* o> C*




Mpodosxcenue npun. 1

Onenka ;HNH‘ICCKOVI
CTOHKOCTH
BeulecTBo Kounentpa- | Temmepa-
nug, % Typa, °C
nBA | IIHR | nn | OBX
CreapunoBas kuc- | Texuuue- 20 — C C C
aoTa cKast
» 60 C C 0 C
Tpancopmarop- 100 20 C C»* C —
HOe Macyo 100 60 C C» H —
Tpurarpuit doc- TexHyue- 20 C C C C
dar CKHuit
> 60 C C C C
YKcycHas KHCIOTA 50 20 o* o* C e
50 60 O* | O C —
98 20 H* | H*| H* | O
98 60 H*« | H*| H« | O
docopras kue- 10 20 Cc C C C
Jora 10 60 C C C C
50 20 C C C* C
5Q 60 C C Cc* C
®ororpaduyeckne | Toprosas 20 C C C C
HPOABHTENH > 60 C C Cc C
opodopu 100 20 H H*| O H
XpomoBas Kuc- 10 20 0* | C C C
Jota 10 60 o*{ O0*| C o*
30 20 — H* C —
30 60 — o*| C o
Tlunka xNOPHA Ho 10 20 C C —_— C
» 10 60 C C -— 0
llaBeneBas Kuc: Hacruuen- 20 C C C C
JoTa- Has
» 60 C C 0 C
SA6nounas xuc- Pas6asien- 20 C C o C
JAora Hasl
Hanurku:
BOZd, BOJXA O6uunas 20 C* C* C* C*
MyHepa/bHas, 60 C* C* C* | C*
BOSKa, JIHKEPHI,
MOJIOKO, NHBO,
CHAP, COKH,
KBac, BHHO

* JlaHHHe MOJMYydYeHHW Ha OCHOBRHHH HCIHTAHHA B XUMHUECKHX Belle-
CTBAaX Harpy;eHHbX o6pasuoB Tpyo.

MNpumevanusa: 1. JanHue, He OTMeYeHHble SHaKoM *, mousyue-
HH Ha OCHOBAHHH HCHHITAHHA B XHMHYECKHX BellleCTBAaX HeHAI'DYKEHHHIX
o6pasuos, HOSTOMY STH AaHHHe CJelyeT PacCMaTPHBATh KaK ODHEHTH-
pOBOYHHE,

46



, TIBA u IIIl mpu sHaue-

-

2. Xumuueckan crofikoers Tpy6 Ha ITHJL
HHH KOHUEHTPALME CPeAbl HHXe BE/IHUMHB, YKa3aHHOH B T2

Gauue, Gy-

JeT lie XyXKe COOTBETCTBYWOUIHX 3HAYEHHH OUEHKH XHMHYECKOH CTOHKO-

CTH TPHBCHCHHBIX B Tabnuue ANS

KOHUEHTPALHH.

3TOH

6auue, gonyc-

Tepuaja njgacrMmac-

uMuyeckasg CTOHKOCTL TPYO6

X

»

3 HpH onpelieyeHud XUMHYCCKOH CTOHKOCTH Ma
He NpHBeJSHHHM B YKa3aHHOH Ta
HIO «Ilnacruks, HHUHUTIXHM Muuxumnpoma

KaeTrcs pPYKOBOACTBOBATHCA KarTajlorom «
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IIPHJIOJKEHHE 8

prﬁbl NAACTMACCOBble M COCAMHUTE/IbHLIE AETAAM K HHM AJd

TEXHOJNOPHYECKHX TPyGonponopos

Hszenne 5819 T,’ 111;3" Thu HHZM: TR,
Tpy6u nanopnre 3 IBI roct Jl 32160
1859973 cl 25—160
C 16—125
T 10—125
Tpy6u nanepuuie 3 ITHI rocT JI 63—630
1859973 CJl 40—630
o 25—450
T 10—280
TY JI 900~—1200
19-051-259-80 | CJ1 710—1200
C 63—800
T 63—500
Tpy6u nHanepuwe us III TV JI 110315
38-102-100-76 C 50—315
T 32—200
Tpy6u wanopuuie us me- | TV 6-19-99-78{ T 25—315
TIACTHOHUMPOBAKHOrO oT 16—20
TIBX
Tpy6nl u3 HenaacTuHUK- Y C 110315
posanroro TIBX ¢ pacr- | 6-19-100-78 T 63—315

pybamu
Jeranu coeguunuTeIbHHE
u3 TTH], usrorosasemuie
METOJAOM JIHTbS INOA AaB-
JICHHEM, IPECCOBAHHA M
HaMOTKH:

TpoHHHKH

yronenky 96, 45°

nepexoan

BTYJKH NOK $AHanBk

TY 6-18-213-83

- 0O ~ O

CuT

63, 110, 160,
225

63, 75, 110,
160, 295
63, 110, 160,
295
63, 75, 110,
75/63, 160,
225
6307400,
630/500
110/63;
160/110;
295/160;
315/225;
400/315:
5007315
500/400
500, 1000,
1200
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[podoancenue apua. 3

Hspenue

IocT, TV,
QCT u ap.

Tun

HAuamerps,
MM

CoeaMENTENbHEE  JIETAAR

ms ‘TIHI, usrorasiausae-

MHe MerofaMu KOHTaKT-

pok - ¥ SKCTPYsHOHHORK

¢BapKd H THYThE 3&roro-

BOK 13 -HanopHuHX TpyO:
TPORUHKH

CBApHHE NpAMHE
Toxe, ¢ ycHAEHHEM CTEK-
JOTVIACTHROM;

TpoRHRKH csapune 60°

OTBORH cmapuue 90°-

60°, 45°, 30°

OTBGAH rHYTHE 902

TPOAHHKA HEpaBHONpO-
XOAHHE CBapHHE

52

TY 6-19-051-
261-80

>

TY 6-19-051-
261-80

cn

C

O

]

o= off o onoo

710, 800,
500, 1000,
1200

63, 110, 160,
225, 315, 400,
500, 630, 710,

800

63, 75, 110,
160, 225,
315, 400,
500

630,710, 800,
900, 1000,
1200

315, 400, 500
630, 710, 800
315, 400, 500
710, 800, 900.
1000, 1200
900, 1000,
1200,

710, 800
315, 400, 500,
630, 710, 800
315, 400, 500
63, 110, 160,
225, 315, 400,

500

63,110, 160,

225, 315, 400,

500
630/315;
630/500;
630/400;
710/315;
710/400;
710/500;
710/630;
800/400;
800/500;
800/630;
800/710;
900/400;
900/500;



HpoBonrwenue npua. 3

b t

ToCT, TY, JuamMeTphl,
Hanenme OCT ¥ zp. Tun MM

900/630;
900/710;
900/800"
1000/400;
1000/500;
1000/630;
1000/710;
1000/800;
1000/900;
1200/500;
1200/630;
1200/710;
1200/800;
1200/900:
1200/1000
C 110/63;
160/63;
160/110;
995/63;
225/110;
995/160;
315/63;
315/110;
315/160;
316/225;
400/110;
400/160;
400/225;
500/110;
500/160;
500/225:
500/315
To e, ¢ YyCHneHueM TY 6-19-051- Cl 710/315;
CTEKI0NNaCTHKOM 261-80 uC 710/400;
710/500;
710/630;
800/400;
800/500;
800/630;
800/710
C 630/315;
630/400;
630/500
T 315/63;
315/110;
315/160;
315/225;
400/110;
400/160;
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Hpodorsicenue npus. 8

Hanenne

TOCT, TV,
OCT u ap.

Tun

HOnamerps,
MM

CoejlnpTENbHHE  AETaNH
u3 ‘ [IBJl, usroraBiuBae-
MHE METOIOM JHTbA NOA
JAaBJCHHEM M NpeXHasHa-
yeHHHe JNf XKOHTAKTHOH
CBapKH BpacTpyb ¢ Tpy-
GaMH  HaQNOpHHME  H3
NBA no TOCT 18599—
73:
MydTH

YrOABHHKH

TpofinuKH

BTYAKH noa ¢aanen

YroibHHKH € Kpenex-
HHM ¢aaHueM
nepexoin

54

OoCT
6-05-367-74

OCT
6-05-367-74

Cxm08s

Q4 8molu-08s-0

400/225;
500/110;
500/160;
500/225;
500/315

140
75—110
16—63
20—50
140
75—110
16—63
20--50
140
75—110
16—63
20—50
140
75—110
2563
20—50
20, 25

140/110
75/50; 75/63;
90/50; 90/63;

90/75;

110/50;

110/63;

110/90
20/16; 25/16;
25/20; 32/25;
40/25; 40/32;
50/32; 50/40;
63/32; 63/40;
63/50
25/20, 32/25;
40/32; 50/40



N podonscenue npua. 3

Haxenue rg—? 1;' ATI;Y' Tdn 11"2:;4: TP,
TPOHHUKH IEPexoAHHe » JI 140/110
CJ1 75/63, 90/63;
90/75;
110/63;
110/75;
110/90
C 50/40; 63/16;
63/20; 63/25;
63/32; 63/40;
63/50
Jerann  coenHHHTeNbHHE
M3  HenJacTHQHLHpOBaH-
woro [IBX, warorasnu-
BaeMHE METOAOM JIHThA
ROL AaBAEHHEM M [pes-
Ha3HayeHHHle JIJj COeAH-
wenua Tpy6 w3 TIBX ¢
fIOMOIIBIO  KJes  MapKy
TUMNK-127 no TY 6-05-
251-95:
YTO/IBHHKE TV 6-19-051- T 16~63
275-80
TPORHHKH > T 16—63
MybTH > T 16—63
BTYJKH HOA ¢hanen > T 16—63
nepexoxb > T 20/16; 25/20;
32/25; 40/32;
50/40; 63/50
Jerann coeanHuTeNbHEE
H3 HENJacTH(HUHPOBAHKO-
ro [IBX, wusrorasjausae-
MBE METOXOM JHTbs TOA
JaBTeHHEM M HMeollHe
pacTpySm  ajas coefue-
HHESL ¢ TIOMOIIBIC YMJAOT-
HHUTENBHHX PE3HHOBHX KO-
Jien;
TPORHHKK TY 6-19-051- 63, 75, 90,
274-80 110, 160
TPORHHKH HEpaBHOMpO- » 110/63
XOAHEIE
nepexoin TY 6-19-051- T 75/63; 90/63;
275-80 110/63,;
160/63;
160/110
MyhTa HaABHKHASA > T 63
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Ilpodoascenue npua. 8

Hsneane 5819 1,;' 11'11?-" Tun ,llnar:rpu.
OrBosnt Hs HemnacTHu-
guposaunroro [IBX, wusro-
TaBJAMBAEMHE  METOAOM
PHYTbS H HMeOWiue pa-
cTpyG AAs coepuHeHus ¢
OOMOIIBI0  YUAOTHHTENB-
HHX DPeSHHOBHX KOJeil:
OTROX, yroa uarmba 45° | TV 6-19-051- T 63, 75, 90,
276. 110, 160,
225, 280,
315
OTBOJ, Yroa uaruba 90° > T 63, 75, 90,
110, 160,
280, 315
YyryHiHe COSAMHATE]Db-
Hue JeTaNH AJA COEAH-
HeHus Jgﬂc‘rpyﬁmﬂx Tpy6
w3 [IBX c nomompio yo-
JIOTHHTE/IbHHX PE3SHHOBEIX
KoJel:
TpofiuHK  rtpexpactpy6- | DIN 16451 T 140/110;
HHI HepaBHONPOXOAHON 160/110;
225/1107
225/140;
2257160
TPOfiHHK  TpexpacTpyh- » T 110, 140,
HH pPaBHONPOXOAHOMN 160, 2256
natpylox daareu— pa- > 110, 140,
eTpy6 160, 225,
280, 315
natpySox paaHer — DIN 16451 T 110, 140,
raanxuft Kowrer 160, 225,
280, 315
nepﬁexo.u. ABYyXpacTpyG- » T 160/110
HH
TPOHHHK € JABYMS .pa- > 225, 280,
crpy6aMu u  daaHueM 315

PAEHONIPOXOAHEIM
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ITPHJIOJKEHHE 4

Pasmeps! CTafbinx GaaHUEs 1A DAIBEMHBIX COeHMHEHHit
NAACTMACCOBHIX TPYG

Ta6auuga |

u3 MTHI #a BTyakax nox daanuw, MM

Lo

...-g\_g,

@ J\'\JV\}\M& )

A
A
Lo

a

bd: ANA THOA

F 41 e d n R
¢ ¢ ¢ CcJ1 [} T

Hapyxeuft
REAMETP
TpyG M, MM
=1
£}

63 185 | 125 78 18 4
75 185 | 145 92 18 4
110 220 | 180 | 128 18 8 3,5 10 14 18
160 285 {240 | 178 23 8 3,5 12 14 18
225 340 | 295 | 238 23 8
315 445 | 400 | 338 23 12 55 | 20 24 26

400 565 | 515 | 430 27 16 6 22 26 32
500 670 1 620 | 533 27 20 7 22 32 38
630 780 | 725 | 645 30 20 8,5 24 36 —
710 895 | 840 | 740 30 24 9,5 24 40 —
800 1015 | 950 | 843 33 24 10 24 40 —_
800 1115 11050 | 947 33 28 i1 24 — —
1000 1230 {1160 [1050 38 28 12 24 — —_—
1200 11455 [1380 {1260 39 32 14 28 — -
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Tab6anuwa 3
w3 IHQ, NIBA, NN ¢ Sypramu, Mm

b
N
<SS
Wy
g
=
o Pv’== 0.1; 0,25; 0,6 MIla Py=1,0 MIla
=
]
Ko
E.%q‘ Ed, ,all Ao bd’ d¢ nd, Ed’ le Ha b@ dq, "'(b
o]
=1
25 | 90|65{32 10)12|4 [105]75 (32|14 144
32 (100} 75 {38 {127 12]4 (115185 ]38 ;14| 14 4
40 [120 )90 |46 |12} 14| 4 [135{100 | 46 | 16| 18] 4
50 (130 110 {65 | 12§ 14| 4 145|110 | 54} 18] 18] 4
63 |140 {1101 70 12114 |4 160|126 70} 18|18 4
75 {160 (130 | 80 [ 14 | 14| 4 [180 |145 | 80 {20 | 181 4
90 (185 {150 | 96 [ 14| 18 |4 195|160 | 96 | 22 | 18| 4
110 |205 |170 |118 } 14 | 18 | 4 {215 {180 (118 | 24 | 18] 4
125 [235 1200 |138 | 14 | 18 | 8 245|210 |138 | 26 | 18| 8
140 [235 {200 |150 | 14 {1 18| 8 245|210 {150 | 26 | 18| 8
160 260 |225 [173 | 16 | 18 | 8 [280 {240 (173 | 26 | 23 | 8
180 [290 |255 {190 | 18 | 18 | 8 310 {270 {190 | 26 | 23 | 8
225 |[315 {280 {235 | 18 | 18| 8 [335 {295 (236 | 26 | 23 | 8
250 1370 {385 {260 { 20 | 18 {12 |365 [325 [260 | 28 | 23 | 8
280 [435 |395 {290 | 24 { 23 12 1440 {400 1290 | 30 } 23 {12
315 {435 {395 {3256 | 24 | 23 |12 {440 [400 |331 | 30 | 23 |12

o
7=}



TaGauaxa 4
u3 MIBX ua orfoproske, MM
Hapyssand Py == 0,1; 0,25 06 Mlla Py =10 Ml

muaeDaP g |2y | o {06 40 [ 0| 2o |0 | 1 |20 | 28 | e
25 90 |27]65]| 10| 12| 4 [105] 27 75}14 144
32 110 | 34|75 {12124 [115]|34] 8| 14| 14| 4
40 120 | 42| 90| 12} 14} 4 |135[ 4210016} 18| 4
50 130 | 54 {100} 12| 14| 4 14554 (110 | 16] 18} 4
63 140 | 67110} 12| 14| 4 {160} 65 |125| 18 | 18] 4
75 160 | 80 {130 | 14 ] 14| 4 [180| 80 {145| 20| 18| 4
90 185 | 95150 | 14| 18 4 195 [ 93160 | 22 | 18] 4
110 205 {115 170 | 14| 18 | 4 [215 |112[180 | 24 | 18} 8
125 235 {133 (200] 14| 18| 8 (215 128180 | 24| 18] 8
140 235 1145 (200 | 14| 18 | 8 {245 [145 (210 | 26| 18| 8
160 260 {170 {225 | 16| 18 | 8 280 [170 |240 { 26 | 18 | 8
180 290 {190 (2551 18| 18| 8 [310[190 1270 26| 23 | 8
200 290 1205 |255 | 18} 18} 8 310|205 {270 | 26| 23| 8
225 215 {230 (280 | 18| 18| 8 335 |227 {205 | 26 | 23 | 8
250 340 1260|305 | 20| 18| 8 1365 |225 (325 | 28| 23 | 8
280 370 |285 {335 | 20 | 18 | 8 [390 {283 {350 | 28 | 23 |12
315 435 [320 1395 1 24 | 23 112 [440 1320 1400 [ 30 | 23 112
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