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CBOA IIPABILI

PACYET HA MPOYHOCTbD CTAJIBHBIX TPYEOIIPOBOJOB
Pipe lines

Jara Beenenna 2013-01-01

1 O6nacTn npumeneHns

Hacroswmii cBoA mpaBMi paclpoCTpaHseTcss Ha cTalbHbie TpyGompoBoawel (B
JanbHeiieM — TPyGONMpPOBOAB) PasIMYHOrO HA3HAUYEHHS HOMHHANBHBIM IHAMETPOM MO
1400 Bxmow., npefHa3HAYCHHSIE A TPAHCTIOPTHPOBAHMS KMAKMX M Fa3006pasHBIX cpen
nasnennem o 10 MIla u temnepatypodt ot mMuuyc 70 °C mo mmoc 450 °C sxiiod., u
ycTaHaBIHBaeT TPpeGOBaHUA K PacyeTy HX Ha IPOYHOCTh H yCTOHYUBOCTb.

Hacrosmui cBOA MpaBHI HE PacHpOCTPAHAECTCA HAa MAarucTpalbHbIC W NpPOMBICIOBBIC
ra3o- ¥ HedTenpoBOABl, TEXHOIOTHYECKHE M WIAXTHBIE TPYOOMpOBOAB, Ha TPYyOGONPOBOAB,
pabortalomie MOA  BakyyMOM M HCIBITHIBAIOIIME  JWHAMMYECKME  BO3AEHCTBHSA
TPaHCHOpTHpyeMoii cpenpl, Tpy6onpoBossl ocoforo HasHayeHHs (AaTOMHBEIX YCTaHOBOK,
NEepeaBIKHbIX arperaToB, THAPO- U MHEBMOTPAHCIOPTa M JP.), a TAKKE Ha TPyOONpPOBOABL,
perylaMeHTHpoBaHHbie B [1].

2 HopmaTHBHbBIE CCHINKH

B HacToAleM cBoge NpaBMI MPHBENCHBl CCBUIKM Ha CEAYIOIMe HOPMATHBHBIE
JOKYMEHTBIL:

'OCT P 52720-2007 Apmatypa tpy6onpoBoaHast, TepMHHBI 1 ONpeeneH s

I'OCT 12.1.007-76 CCBT. Bpennnie semectsa. Knaccuduxauus u obmue Tpe6GoBaHUA
6e3onacHOCTH

CIT 14.13330.2011 «CHul1 II-7-81* CtpouTenbcTBO B ceficMUYecKUX paiioHax»

CII 16.13330.2011 «CHHuII 11-23-81* CranbHEIE KOHCTPYKLIAH»

CII 20.13330.2011 «CHulT 2.01.07-85* Harpy3ku 1 BO3AeHCTBHA»

CIT 24.13330.2011 «CHwuIT 2.02.03-85 Cpaiinble GyHIaMeHTEHI»

CII 35.13330.2011 «CHHwuIT 2.05.03-84* Mocts! u TpyGEI»

ITpuwmewanune~ Ilpn noap30BaHuy HaCTOAIMM CBOAOM RPaBWI LENEcoo6PasHO MPOBEPHTE
JAEACTBHE CCHUIOYHBIX CTaHAAPTOB U Knaccn(buxa'ropos B HHq)OpMal.[HOHHOﬁ CHCTEME 0611161"0 110J1530BaHHA — Ha
obHUMAIEHOM caiiTe HauuoHabHOro oprana Poccuitckolt denepauuy No craHAapTH3aLUWH B ceTH HHTepHer
WIK TI0 E€XEroAHO HU3AaBaeMoMy HHQ)OpMa[IHOHHOMy yKasarenmo ((HaI.H/lOHaJ'[bHBle CTaHAapThI», KOTOpb]ﬁ
ony6nukosau MO COCTOAHHIO Ha | SAHBapA TEKYILIETO TroAa, M M0 COOTBETCTBYIOUWIUM €XKEMECAYHO H3TaBACMbIM
MH(pOPMALMOHHEIM YKa3aTelsaM, ONMyG/NMKOBAHHBIM B TEKylieM rofxy. EciM CCHUIOUHBIA AOKyMEHT 3aMeneH
(HSMEHCH), TO NPH MOJB30BaHHH HACTOAIMM CBOAOM NPaBWI CACAYET PYKOBOJACTBOBATBCH 3aMEHEHHBIM
(n3MeHeHHBIM) JOKyMEeHTOM, Ecnu ccbinodHbiil Matepuan oTMEHEH 0€3 3aMeHBI, TO IOJIOXEHHE, B KOTOPOM
JaHa CChbljIKa Ha Hero, MpUMEHAETCA B YacTH, HE aamarunammeﬁ 3Ty CCBUIKY.

3 TepMHHDI U oNIpeaeIeHHS

B HacTosmeM cBoae nmpaBui MPHMEHEHDI CIEAYIONME TEPMUHBI C COOTBETCTBYIOIMMHU
OIpeneneHUIMH:

3.1 ankep: YcrpoiictBo, obecneuuBaioniee CTAOHIBHOCTD IMPOEKTHOTO IMOJNOKEHHUS
TpyGonpoBoJa Ha OGBOJHEHHBIX Y4aCTKaX TPAacCHl;

H3snauue opuLHAILHOE
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3.2 6GaanacTupoBka TpyGompoBosa: YcTaHOBKa Ha TpybONmpoBoze YCTPOHCTB,
ofecreynBarOIMX €ro NIPOEKTHOE NONOXKEHHE Ha OOBOAHEHHBIX Y4aCTKaX TPACChl;

3.3 MuUHMManbHas TOMMMHA creHkn: HoMuHaneHas MHHYC JONMYCK Ha TOMILMHY
CTEHKH TPYOBI;

3.4 HoMHMHATbLHAA TOIMHA CTeHKH TPyObr: TonmuHa CTeHKH TPYOBI, MONyYeHHas
U3 pacdeTa Ha NPOYHOCTh IIOJ BHYTPEHHUM JABIEHHEM W OKpyIVIeHHas mo Giwkaimero
GonblIEro  3HA4YEHWs, NPEAYCMOTPCHHOTO TIOCYJapCTBCHHBIMH  CTaHAApTaMH MM
TEXHUYECKHMH YCIOBUAMY;

3.5 HomuHanbHbIA auamerp: IIpuGnusurensHO paBeH BHYTPEHHeEMY HHaMETPy
Tpy6onpoBoAa, BHIPRXXEHHOMY B MH/UIHMETpPaX M COOTBETCTBYIoOWMi OmkaiimeMy
3Ha4YEHMIO M3 psifa YHCeJ, NPHHATHIX B YCTAHOBJICHHOM Mopafgke (He HMeeT CAMHHLI
usmeperus), 'OCT P 52720;

3.6 paGouee nabienue: HauGonbliee H3OBITOYHOE [aBiIECHWE B JAaHHOH TO4Ke
TpybonpoBosa Ha BCEX NPEAYCMOTPEHHBIX NPOEKTOM CTALMOHAPHBIX pexuMax paGoTsl
Tpy6onpoBoaa;

3.7 pacueTHAsA TOJNIHHA CTEHKH TpyGonpoBoaa: TosMHa CTEHKH, ONpeiesemMas U3
pacdeTa MO 3amaHHBIM 3HAYEHHAM PacYETHOrO JABJICHUsA, Hapy)XHOTO AMaMeTpa TpyOml K
pacHyeTHOro CONpPOTHUBIEHNS MaTepHaa;

3.8 coeaunuTesbHBIE JAeTanu: DNeMeHTH TPyGONpoBOJa, MpENHA3HAYEHHBIE A
W3MECHEHUS HANpaBICHHWA €r0 OCH, OTBETBJICHMA OT HEro, M3MEHEHHs ero IHaMerpa,
TOJIIMHB! CTEHKH M TepPMETH3alMM (OTBOJ, TPOHHHK, MEPEXO, NEPEXOAHOE KONBLO, JHHILE
(3armyiuka));

3.9 ynpyruii n3ru6: ameHeHne HanpaBieHus OCH TpyGOmpoBoAa (B BEpTHKaIbHOH
WITA FOPH3OHTANIBHOM MNOCKOCTAX) 6€3 UCOJIb30BAHNA OTBOJOB.

4 O6o3HaYeHHsI M COKPAICHHSA

B HacTosiuemM CBOAE NPaBUIT IPUHATHI ClIEAYIOMHe 0G03HAUEHHA H COKPALICHUA:
bmai, blor — UIMPHHA HAKIAIOK COOTBETCTBEHHO MATHCTPAILHOM YacTH M OTBETB/ICHUA
TPOHHHKOBOIO COCOMHEHUS;
Dy — HOMHHAJIBHBIH THaMeTp;
d.— HapyXHBIH JuaMeTp TpyO ¥ COSNMHUTENBHEIX AeTalelt;
de1, dep~ HAPYXKHBI JUAMETP COOTBETCTBEHHO MATMCTPANbHOW YACTM H OTBETBIEHHA
TPOWHHUKOBOTO COETHHEHNS;
dey— BHYTPEHHHI [uameTp TpyG;
h — BBICOTa MIMNITHYECKON YaCTH 3aTTTYIIKH;
kp— xo3bdrnment nospiueHnst ru6KOCTH THYTHIX OTBOZIOB;
my, n— pPacyeTHBIe M3THOAIOIMi MOMEHT M YCHNIME Ha €OWHHUIY IUIMHLI MPOJOJBHOro
ceyeHus TpyOONpoBoOaa;
ms— KOIPOULUHEHT HHTEHCH(UKALMI HATIPSKEHUH
Pn— pabouee (HOpMaTUBHOE) JABJICHHE TPAHCHIOPTHPYEMOH Cpezibl;
Qrer— HOPMATHBHAs BETPOBas Harpy3ka Ha eIWHHLY JUIMHBl  HaJ3EMHOrO
Tpy6onposoza;
Gnex— HOPMATHBHas roojieHas Harpyska,
gew — HOPMATHMBHAA CHETOBas Harpyska;
qcp— HOpPMATHBHas Harpyska OT Beca TPaHCIOPTHPYEMO Cpejisl;
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R, Ry— pacueTHbiC CONMpPOTHBJEHMA MaTepHana TPY6 M COCHHHHMTENBHBIX OeTaleH
COOTBETCTBEHHO 110 BPEMEHHOMY COIIPOTHUBICHHIO U NIPEfeny TeKyIeCTH;
Ryn, Ry — HOpMATHBHEIE CONPOTHBIICHHA MaTepvana Tpy6 M cOeIMHUTENBHBIX AeTasei
COOTBETCTBEHHO N0 BPEMEHHOMY CONPOTUBJIEHHUIO U NIPEAeNTy TeKYHECTH;
r — padHyc KpHBH3HBI OTBOJA;
Free— PAOHYC 33KPYTIIEHHS TPOIHUKa,
t — pacyeTHas TOJILMHA CTEHKU TPY6 U COENMHUTENBHBIX deTaneil;
tnom — HOMHHAJIHAA TONIUHMHA CTEHKH TPYObl COEIMHUTENBHBIX AeTalel;
¢ — TOJILHHA H30JALHOHHOTO (TEIIOM3ONALHOHHOr0) NOKPLITHA TpYGonpoBoaa;
Yo~ Kkoadduument ycnouii pabotel TpyGonposoaa;
Y~ KO3hOUUMERT HALEKHOCTH N0 HATPY3KE;
Ymu — KOIPOHUUMEHT HANENHOCTH MO BPEMEHHOMY CONPOTUBJICHHIO MaTepHana Tpy6
M COeMHUTENbHEIX AeTaliell Ipy HopManbHOH TeMmeparype (20 °C);
Ymy— KO3QGHUUMEHT HafeXHOCTH MO Tpefely TeKyYecTH MaTepuana Tpy6
U COCAMHUTENBHEIX ieTajlelt npy HopMabHO| TeMnepatype (20 °C);
Yn— KO3)OUIHMEHT HAAEKHOCTH 1O OTBETCTBEHHOCTH Tpy6onpoBoaa;
Yo — DOMPABOYHBIA  k03Q(HLUMEHT  HAJEXKHOCTH N0 MaTepuany  Tpy6
W COEJIMHHUTENBHBIX JIETajleii NMpW pacyeTHOH TEMNepaType SKCIUTYaTauuu B
pacyeTax 1o BpeMEHHOMY CONPOTHBICHHIO;
Yo— TONPaBOYHBIA  KO3(QGHLUMENT  HAAEKHOCTH N[O  MaTepualy  Tpy6
W COCOMHHMTENBHBIX JCTaleH NpH pacuyeTHOH TeMImepaType SKCRUIyaTauMu B
pacyeTax 1o npejeny TeKy4ecTH;
Yu— KO3QOHUMEHT HANEXHOCTH I TPYO M COCAMHMTENbLHBIX NeTancll B pacyerax
110 BPEMEHHOMY COTPOTHBIEHHIO;
Yep— OOBEMHBIH Bec TpaHCHOPTHPYEMOH cpekl;
1N~ Kk03ddULHMeHT Hecyuel cioco6HOCTH TPY6 U COeIMHUTENBHBIX AeTaleH;
A1, A2, Ap— TEOMETPHUYECKHI  MapaMeTp  COOTBETCTBEHHO  MAarMcCTPalbHOM  4acTH,
OTBETBIIEHHUS TPOMHNKOBOTO COSAUHEHHS U OTBOJA;
— MakCHMalbHOE  TNpPOJOJNLHOE  HaNpMKeHHe OT pacyeTHBIX  Harpysok
U BO3JeCTBYIM;
cﬁp — MakcuMaibHoe (GuOpoBoe) tyMMapHOE MPOAOIBHOE HANIPSKEHHUE;

GupN — TPOLONBHOE OCEBOE HANPSXKEHNE OT PACUETHBIX Harpy3oK U BO3ACHCTBHIA;
Wy, 00, p— TApaMeTp BHYTPEHHETO JaBIEHHA COOTBETCTBEHHO MAarucTpajbHON 4acTH,
OTBETBJICHHS TPOHHUKOBOTO COSIMHEHHS U OTBOJA.
I'BB — ropH3oHT BEICOKHX BOX

5 Ooune noJoKeHNs

5.1 Jnx tpy6ompoBOAOB CIEAYeT NPUMEHATL TPYObl M COCIHHMTEIbHbIE HNETANH,
OTBeHAKOMKe TPeOOBAHMAM HALMOHATBHBIX CTAHAApTOB, YTO NOKHO OBITH MOATBEPKIACHO
CONpPOBOJUTENLHEIM JIOKYMEHTOM (TacmopToM umm cepriudukatoM). IIpH oTcyTcTBHM
yKa3aHHOTO JOKYMEHTa COOTBETCTBHE TPY0 M COCAMHHTENHHBIX JeTaned TpeGoBaHMAM
HALMOHAJIBHBIX CTAHJapPTOB JAO/KHO OBITH MOATBEPXACHO HCIBITAHHEM HX 00pasloB B
obbeMe,  OIpeseaseMOM  HODMaTHBHBIMHM  JOKYMEHTaMH Ha  COOTBETCTBYIOLIME
Tpy6OonpoBOabL.

5.2 Pac4et Tpy6OnpOBOAOB Ha NPOYHOCTE M YCTOHYMBOCTD JOMKEH MPOH3BOAUTECS IO
METORY NPEAENBHBIX COCTOAHUH Y BKIIFOYAET ONMpeAeIeHHe TOMUMH CTEHOK TpY6, TPOHHUKOB,
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NEpeXonoB, OTBOJOB M 3alfyllleK, NPOBEACHHE MOBEPOYHOTO pacyera MPHHATOrO
KOHCTPYKTHBHOTO pelIeHus Tpy6onpoBoaa.

5.3 ToBepouHslit pacuer TpyGONPOBOAOB CAEAYET TIPOH3BOAMTH Ha HEOaronpHATHEIE
COYeTaHHA HArpy30K M BO3AEHCTBHH A/ KOHKPETHO MPHHATOTO KOHCTPYKTHBHOIO PELICHHS
C OUCEHKOMH TMPOYHOCTH M YCTOHYHMBOCTH NPOAONBHBIX M TIONEPEUHBIX CCUCHHH
paccMaTpuBaeMoro TpyGonposoa.

6 Harpy3kH u Bo3aeiicTBus

6.1 Pacuer Tpy6onpoBOIOB Ha MPOYHOCTH CNIEAYET BHIMOJHATL C YYETOM HAarpy3ok H
BO3/JCHCTBHIA, BOSHHKAIOIMX TIPH X COOPYKEHUM, HCTIBITAHMH M SKCILTyaTalluu.

PacueTHrle Harpys3k, BO3JNEHCTBHS M HX BO3MOXHBIC COYeTaHHA Heo6XoaAMMO
HPUHAMATh B COOTBETCTBHH ¢ TpeboBanuamu CII 20.13330.

6.2 KoahpHumeHTrI Hafle:KHOCTH 110 Harpy3Ke ys clieflyeT NpHHUMath no tTabuune 1.

6.3 HopmaTHBHEIE Harpy3kM OT COGCTBEHHOTO Beca TPYOONpOBO#a, apMaTyphi H
ofycTpoifcTs HM30I4IMH, OT BeCa H JaBleHMs TIDYyHTa HeOGXOOMMO NpPHHHMATh B
cootBercTBUM ¢ TpeGoBanuamu CII 20.13330.

TaGnuna 1

Harpysku u BosgeitcTaus Crnioco6 npoxmankn Koadppuument
TpyGonposoga HaZIeHHOCTH
Bun XapakrepucTaka TOA3EMHBIH HaA3eMHBIH | 1o Harpyske y,
[MocrosxHEIE CoGcTBeHHBIl Bec TPYGONPOBOAa, + + 1,1(0,95)
apmaTypsl B 06ycTpoiicTB
Bec n3onsuuu + + 1,2
Bec um  paBneHWe  rpyHTa + - 1,2 (0,8)
(3aCHINKH, HACBITIH)
TpenBapuTenbHOE  HampsKeHHe + + 1,0(0,9)
Tpy6onpoBona (ynpyruii H3ru6
no 3a/laHHOMY npodumo,
npeaBapuTenbHas pacTsaxka
KOMMNEHCATOPOB H JIp.)
I'uppocratyeckoe JaBleHUE + - 1,0
BOJBI
BpemeHHBIE BHyTpeHHee JaBlieHHe
IUTHTEJIBHEIE TPaHCHOPTHPYEMo#i cpensl:
rasoo6pa3noi + + 1,1
KAAKOH + + 1,15
Bec TpancnopTHpyeMoit cpemsl:
razoo0pa3sHoii + + 1,1 (1,0)
KHAKOM + + 1,0 (0,95)
TemnepaTypHblit nepenan + + 1,1
MeTanna CTeHok TpyGonpoBoaa
HepasHoMepHbie  nedopmann + + 1,5
TPYHTa, HE COMPOBOXAIOIHECS
H3MEHEHHEM  €r0  CTPYKTYPBHI
(ocanxw, mydeHud H Ap.)




CII 33.13330.2012

Oxonuanue mabnuysr 1

Crnoco6 npoxnaaxu Koatbdpuunenr
Tpy6onposoaa HaJeKHOCTH
Bun XapakreprucTHka NOA3EMHBIN HaJO3eMHBIH | 1O Harpyske yr
Kpatko- CHeroBas - + 1,4
BPEMEHHEIE Tononennas - + 1,3
Berposas = + 1,2
TpancnopTHpOBaHHE OTAETBHBIX + + 1,0
CeKLui, COOpYXKEHUE
TpyGONpOBO#a, HCMBITAHHE M
NPOINYCK OYHUCTHBIX YCTPOHCTB
Oco0sle CelicMuyecKue BO3ACHCTBHA +
Hapyumienne  TEXHONOTHYECKOTO + + 1,0
npouecca, BPEMEHHBIE
HEHCOPaBHOCTH WM  NOJNOMKa
obopynoBaHus
HepaBnomepHble  nedopmaunu + + 1,0
IpyHTa, COMpOBOXIAIOLIHECT
H3MEHEHHEM  €ro  CTPYKTYpHI
(ceneBble TOTOKA M OMOJ3HM;
Aehopmauuu 3eMHOM
MOBEPXHOCTH B palfoHaX FOPHBIX
BbIpaGOTOK " KapCTOBBIX
paiioHax; nedopmanun
NpOCajoYHbIX  TPYHTOB  NpH
3aMayMBaHHM WIH BEYHOMEP3NBIX
NIpH OTTaWBaHHH W Ap.)

Harpysku u Bo3neicTaus

+
—
(=]

6.4 HopmaTiBHOEe 3HauyeHHe BO3ACHCTBUA OT MpPEABAPUTENLHOTO HANPAKEHHA
TpyGompoBoga (ynpyrui u3ru6é mo 3aJaHHOMY NpPOGHIIO, NpeIBAPUTENBHAA pPaCTAKKA
KOMIIEHCATOPOB NpH HaJ3eMHOH NpOKJIAKE M Jp.) HAUICKHUT ONpPEAEHATs MO MPHHATOMY
KOHCTPYKTHBHOMY PeLIEHHUIO Tpy6onpoBoa.

6.5 HopMaTuBHOE 3HaueHHE JAaBICHMS TPAHCNIOPTHPYEMOH Cpelbl YCTaHABIMBAETCA
NPOEKTOM.

6.6 HopmaruBHYIO Harpysky OT Beca TpaHCHOPTHPYEMOH cpeibl Ha €IMHHILY AJHHBI
TpyGonpoBoaa cleayeT onpenessTh no hopmyie

T

2 Vep(de = 2t0om)’ %))

9ep =
6.7 HopmaTHBHHIH TeMnepaTypHBIA nepenaj B Tpy6onpoBoje NPUHUMAETCS PAaBHBIM
pa3sHMLE MEXAY MAaKCHMalbHO HIM MHHMMAIBLHO BO3MOXHOH TEMIEpaTrypo#l CTEHOK
TpY6ONpoBOJia B Npoliecce IKCIUTyaTalldd W HaMMEHbIIEH MM Hanbosbieil TeMnepaTypoi,
pH KOTOpoi GHKCHpyeTcs pacyeTHas cxeMa TpyGonpoBoza.
6.8 HopMaTHBHYO CHErOBY10 Harpy3Ky Ha €IHHHIY JUTHHBI Ha3eMHOro Tpy6onpoBoaa
HaIJIEXKHUT ONpeaenaTs no Gopmyne

e =0,45,(d, +21,), )

rae S, — BeC CHEroBOro MOKpoBa Ha 1 M’ TOPH3OHTANBHOM TMOBEPXHOCTH 3EMJIH CIENyeT
npuuumare no CIT 20.13330.
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6.9 HopmaTuBHyI0 Harpysky OT OONEHEHEHMS Ha €AMHMIY IJIHHEI HaA3eMHOTO
Tpy6onpoBozia ClIeayeT ONpeNeIaTh:

[P Hapy>XHOM auaMerpe Tpybomposoza (d. + 2¢4) £ 70 MM BKIIOYHTENBHO MO
CIT 20.13330 xax HOpMaTHBHOE 3Ha4Y€HUE JIHHEHHOMN ro0IeAHON HAarpy3KH;

npy de + 2¢; > 70 MM no dopmyne

Grea = ™(d, + 21, 3)

rae i’ — HOPMATUBHOE 3HAYEHHE TIOBEPXHOCTHOM rosofieHOM HArpy3KH, ONpeAesieMoe 1o
CIT120.13330.
6.10 HopmaTuBHYHO BeTpPOBYK Harpysky Ha €IMHHLY [JIMHBI HaJ3€MHOTO
TpyOONpOBOAA W, JEHCTBYIONLYIO NEPIIECHANKYIAPHO €I0 0CEBOH BEPTHKAILHON MIOCKOCTH,
CIIERYET ONpPEeAENATh 1o Gopmyne

eer = (w:tc + Wdyn )(de + 2ti)’ (4)

TAE CTATHYECKYI0 Wy M JTHHAMHYECKYIO Wy, COCTAB/AIOLIME BETPOBOH HArpys3kH ciemyer
onpexnenats o CIT20.13330, npu 5ToM 3HaYeHHE Wy, HEOGXOOUMO OMpENENATH KaK JUIA
COOpPYXEHHA C PABHOMEPHO pacnpeaeeHHON Maccoi H MOCTOAHHOH XKECTKOCTEIO.

6.11 HopmaTuBHBIE 3Ha4e€HMA HAarpy3oKk U BO3JCMCTBHI, BO3HHKAIOMIMX MNpH
TPAHCMOPTHPOBAHUM OTACABHBIX CEKUMH, NMpH COOpYXEeHHH Tpy6ompoBoda, MCHBITAHHH H
MpOMYCKE OYHUCTHBIX YCTPOMCTB, CAEAyeT YCTaHABIMBATh IIPOSKTOM B 3aBHCHMOCTH OT
cnoco60oB POU3BOACTBA 3THX paboT 1 MPOBEACHUSA HCIIBITAHUIHA,

6.12 CeficMuyeckne BO3JEHCTBHA Ha Hag3eMHbIE M TOJ3EMHbIE TpyOOMpoBOAbI
HaJJIexXuT npuHUMaTh corsacHo CIT 14,13330.

6.13 Harpyskd H BO3Re/iCTBH:A, BEI3BIBaEMBIE PpE3KHM HapyLIeHHEM mpolecca
9KCIIyaTaliy, BPEMEHHOM HEHUCNIPaBHOCTBIO H TOJNOMKOH 000pymoBaHus, cleayeT
YCTaHaBJIMBATh MPOEKTOM B 3aBHCHMOCTH OT OCOOEHHOCTEH TEXHOJOTHYECKOTO pexHMa
9KCILIyaTaLuH.

6.14 Harpysku u Bo3mediCTBHA OT HepaBHOMEPHHIX Aedopmanuil TpyHTa (0CajoK,
MydeHHs, CeNeBhIX IIOTOKOB, OION3HEH, BO3ACHCTBHI TOPHBIX BHIPaGOTOK, KapCTOB,
3aMauMBaHUA NPOCAAOYHBIX IPYHTOB, OTTAUBAaHUA BEUHOMEP3IBIX TPYHTOB H T. A,) Ha/UVICKUT
OIpefeNATh Ha OCHOBAaHUH aHAJIM3a IPYHTOBBIX YCJIOBHH M HX BO3MOXKHOTO H3MEHEHHS B
npolecce CTPOUTENLCTBA U SKCILTYaTallMH TpyOONmpOBOJOB.

6.15 HopmaTHBHEIE Harpy3kd ¥ Ko3(QULHMEHTEI HAAEKHOCTH MO Harpyske OT
MIOABHXXHOTO COCTaBa )KENE3HBIX M aBTOMOOMJIBHBIX AOPOT CIEAYET ONpeHessTh COINIAacHO
CIT 35.13330.

7 PacdeTHble XapaKTEPHCTHKH MATEPHAIOB TPYO H COeHHHMTEIbHBIX
aeraneit

7.1 PacueTHBle COTPOTHBIEHHA MaTepHand TPy6 M COEAMHHTENBHBIX MAeTaled no
BPEMEHHOMY COIPOTHBIECHHIO R,, Npelely TeKydecTH R, Npu pacyeTHO# Temmeparype
ClleyeT ONpeResTh no hopMyam:

Ru = RunYc , (5)
7muYanu
R mic
Ry = _._L:Y_ (6)
YmyYnYe
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7.2 HopmaTuBHBIE CONMpPOTHBNCHUA Ryn M Ry, clelyeT NpUHMMATh PABHBIMH
MHHUMAJbHBIM 3HA4YEHUSAM COOTBETCTBEHHO BPEMEHHOI'O COMpPOTHBICHUS M Mpejena
TeKy4ecTH maTepuana Tpy0 M COSAWHMTENBHBIX AETaNeH IO rocyAapcTBEHHBIM CTaHIapTaM
WIH TeXHWYECKHM YCJOBHAM Ha TPyObl M COGAMHUTENLHBIE NETANH, ONpeNeNieMBIM MpH
HOpMaJIbHOI TemmepaTtype.

7.3 3naueHus KOIOOHUUMEHTOB HANEKHOCTH MO MAaTepHANy Ymy H Ymy TPYO H
COCNMHNUTENBHBIX AeTallell HalJIe)KUT IPUMHUMATE Mo Tabnuuam 2 u 3.

7.4 3HayeHHA MONPABOYHBIX KOIPOULMECHTOB HAAEXKHOCTH IO Marepuany Tpyd u
COCIMHMTC/IBHEIX JeTaled Y, M Y, NpPA pacyeTHOH Temieparype OKCILIyaTalHH
TpyGONpPOBOJia ClieayeT NPMHUMATE TTo Tabnuue 4.

7.5 3naueHus KOdOQULMEHTAa HANEXHOCTH IO OTBETCTBEHHOCTH Y, TpyOOMpoBOAa
clelyeT MpUHUMAaTh no Tabnuue S,

7.6 3naueHusa koddodunmeHra ycmoBuii paGoThl Y. TpyGompoBoga HeOGXOAMMO
TIpUHUMATD 1o Tabauue 6.

Ta6anuna 2

Koadppuumenr
Xapaktepuctika Tpy6 ¥ COGIMHUTENBHBIX AeTaNei HaJIe)XHOCTH 1O
MATEPRATY Yoy
CBapHble M3 MAaJONEPANTHOH M OGeHHHMTHOHW CTaaM KOHTPONHUpYeMOit 1,34
MPOKATKH M  TEPMUYECKH YNMPOYHEHHbIE TPYOBI, H3rOTOBJICHHbIE
JBYCTOPOHHEH 3NEKTPOLYTrOBOH CBapkoH Mok (aIOCOM MO CHIOUIHOMY
TEXHOJIOTMIECKOMY LIBY, ¢ MHHYCOBBIM JOIMYCKOM 10 TOJLIMHE CTEHKH He
Gonee 5 % u npowegmrue 100 %-HbIf KOHTPONb Ha CIUIOLIHOCTD
OCHOBHOrO MeTalla M CBapHBIX COGAMHEHHMH Hepa3pyILAIOIHMH
MeTOaaMHU

CaapHble H3 HOPMATH30BaHHOMH, TEPMHYECKU YIIPOUHEHHOM CTaH H CTAIN 1,40
KOHTpONHpyemoit HPOKAaTKH, H3TOTOBJICHHBIE JIBYCTOPOHHe#H
IMEKTPONYroBOH  cBapkoH  mox  ¢urocoM  mo  CHIIOLIHOMY
TexHonoruyeckoMy msy M npoweamue 100 %-HbIfi KOHTPONL CBAapHbBIX
COEAMHEHUH Hepa3pylIalomHMH METOIAMH

CeapHbpie W3 HOPMAJIM30BAHHOW M rOpPAYEKATAHONH HW3KOJNETHPOBAHHOM 1,47
nnu YTIIEPOAHCTOMH CTajy, H3rOTOBJICHHBIE  JBYCTOPOHHEH
INeKTpoxyroBoit ceapkoil u npowenue 100 %-Heli KOHTPONbL CBapHbIX
COeNMHEHUH HepaspyIualoiiMMM MeToAaMM; OeclIOBHBIE XONONHO- H
TerioaeopMUpOBaHHEIE

CBapHble W3 TOPAYEKATAHOM HU3KOJETHPOBAHHOA MM YriepOAHCTOH 1,55
CTalld, M3rOTOB/NEHHBIE JABYCTOPOHHEH OJJIEKTPOAYTOBOH CBAapKoH HIM
TOKaMM  BBICOKOW YacTOThl; IUTaMNOBaHHbHIE M  IUTaMIOCBApHBIE
COEAMHUTENbHBIC  AeTalnM;  ocTanbHele  GecuroBusie  TpyOm M
COEAHHHTENbHBIE IETAIH

Mpumeuanune - JomyckaeTcs NpUMEHATE koddduuuents 1,34 mecro 1,40, 1,40 mecro 1,47
u 1,47 BMecto 1,55 s TpyG, M3rOTOBNEHHBIX IBYCTOPOHHEW CBapKo# noj ¢IocoM MM 3JI€KTPOCBApKOH
TOKaMH BBICOKOW WacTOTHI, CO CTEHKONH TOMMHON He Gonee 12 MM NPH HCMONb3OBaHWH CHELIMATBHOMH
TEXHOJNOTHM MPOU3BOACTBA, MO3BOJNAIONLIEH mMoOMydaTh Ka4decTBO TPyO, COOTBETCTBYIOUIES JHAHHOMY

KOYPPULHEHTY ¥,y
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Tabnuma 3

XapakrepHcTHKa TpYS ¥ COeAMHUTENbHEIX fAeTaneH

Koa¢duuueHT HaneKHOCTH IO MATEPHATTY Yy

BeciioBHbIe 3 MAJIOYTTIEPORKCTEIX CTaNeH 1,10
CeapHbie 13 cTau ¢ otHowewueM R, /R, < 0,8 1,15
Ceapnsle u3 ctamu ¢ otHomennem R, /R, > 08 1,20

Ta6bauna 4

IonpaBounsie K0I)GHIMEHTE HANENKHOCTH IO MATEPHAITY 110 BPEMEHHOMY
Tpy6st 1 COTIPOTHBJIEHHIO ¥y, ¥ 110 MPEAENTY TEKYUYECTH Yy, IPH TEMNEPATYPE IKCILTY ATALMH
COEAHHHUTEBHEIC Tpy6onposoaa, °C
Aeramu w3 oTateh | o0 | M40 00 | 500 | 300 | 400 | 450
— nmoc 20
YrnepoaucThix:
You - 1,0 1,0 1,0 1,0 - -
Yo - 1,0 1,05 L15 1,40 - -
HuskonernpoBaHHbIX:
You 1,0 1,0 1,05 1,05 1,10 1,40 1,90
Yo 1,0 1,0 1,10 1,15 1,25 1,60 2,20
JlernpoBaHHEIX:
Ve 1,0 1,0 1,05 L15 1,25 1,35 1,45
Yo 1,0 1,0 1,05 1,15 1,25 1,35 1,45

llpumevanus

CTaJI HC ITIPUMCHAIOTCA.

1 [lna npoMexyTOYHBIX 3HAYCHHMH PAaCHCTHBIX TEMICPATYp BEIHYHHBI Y, M Y, CIEAYET OMPEACIATH
NMuHEHHON MHTepnonAuMe AByX Gavkaliiux 3HaUeHUH, NpUBEICHHLIX B Tabnuue 4.
2 3HaK «—» O3HAYAET, YTO MNpPH TAKMX TEMIEPAaTYpax IKCIUTYaTaLuu TPyGONpoBoAa yriepoAHCTHIC

Ta6nwuma 5

TpaHcnopTHpyemas cpefia 1 HOMUHAIBHBIA IUAMETP
TpyGonposoaa (Dy)

KoadhumeHT HaneKHOCTH N0 OTBETCTREHHOCTH

Y, TPyOONpOBO/AA NPH HOPMATHBHOM JABACHHH

Toptoune rasel, Dy < DN 500; TpynHoropioune u
Heroprouue (uHepTHple) rassl, Dy < DN 1000;
JIETKOBOCIIAMEHAIOLIHECT M TOPIOYHE KHAKOCTH,
Dy < DN 1000; tpyaHoropiouMe M Heroprouue
xuakoctd, Dy < DN 1200

Toproune rass;, DN500 < Dy < DN1000;
TPYAHOTODIOYHE U HETOPHOYME (MHEPTHBIE) rashbl,
Dy = DN1200; nerkoBoCIUIaMEHSIOIHECA M
roptoune xkupkoctd, Dy = DN1200; tpyaHo-
TOPKOYUE K HeropiouHe xkuakoctd, Dy = DN 1400
Toproune rasst, Dy = DN 1200; Tpyaxoropiouue u
Heropioune (uHeprHbie) rasel, Dy = DN 1400;
JIEFKOBOCTUIAMEHAIOIUUECA U TOPIOUHE JKUIAKOCTH,
Dy= DN 1400

Toproune rassi, Dy = DN 1400

il

TpaHcnopTHpyeMoii cpeanl, MIla
0<p,£2,5 2,5<p,$6,3 6,3 <p, < 10
1,0 1,0 1,0
1,0 1,0 1,05
1,0 1,05 1,10
1,05 1,10 1,15
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Tabnuua 6

MEHT YC/IOBHI I
XapakTepuCTHKa TPAHCIOPTHPYEMO# Cpeabl Koagnu yenosnH patorst
TpyGonposoaa ¥,

BpenHeie (k1accoB OMacHOCTH 1 ¥ 2), roproyme rassl, B TOM YHCIE 0,55
CXKMIKEHHbIE
JlerxkoBocnnaMeHAOWMECT | TOPIOYME JKMAKOCTH; BpEAHEIE 0,70
(kmacca OMacHOCTH 3) W TPYAHOroploYHMe H  HEToproYHe
(uHepTHbIE) rassl
TpyaHoroproure 1 HEroprO4Ne KUIKOCTH 0,85

Mpumeuanune - Kracc onmacHOCTH BpeAHBIX BemIecTs caeayeT onpenenars no F'OCT 12.1.007.

7.7 PacueTHBIE COMPOTHBIEHHS CBAapHBIX IUBOB, COSAWHAIOINX MEXAY c060# Tpy6s! 1
COEJMHHUTENBHBIE JETAJM, BHINOJHEHHBIX MIOOBIM BMAOM CBApKH M MPOLIENIIHX KOHTPOJb
KaJeCcTBa HEPa3pylaoMMH METOAAMH, CenyeT NPUHAMATH PABHBIMH MEHBIIHM 3Ha4YEHUAM
COOTBETCTBYIOLUIMX PACHETHBIX CONPOTUBIIEHNH COSAHHAEMBIX INEMEHTOB,

[Ipn OTCYTCTBMM 3TOTO KOHTPONS pacyeTHble CONMpPOTHBIEHHA CBapHbIX LIBOB,
COCMMHAIOIMX MeXAY coGof TpyOBl ¥ COCNMHHTENBHBIE NETan, ClefyeT NMPUHUMATh C
NoHmxKaMM kodbduunestom 0,85.

8 Onpenenenue TOMUMH CTEHOK TPYO B COeAMHUTENBLHBIX AeTajel

8.1 PacueTHBle TONIUMHBI CTEHOK Tpy0 M COEAMHHTENBbHBIX Heraned ¢ ciemyer
ofpeensTh no Gopmyne

Y MPyde

=S¢ 7
2R+v,py) @

roe R= mm{Ru;Ry}.

Tonmuyna creHkd TpyG M COEAMHUTENBHBIX HeTanei, onpeaeneHHas mo gopwmyne (7),
JOJIKHA npuHNUMaThes He Menee 1/100 d,, Ho He MeHee 3 MM st TpYO U COEOUHUTENBHBIX
Ietaneil HoMUHanbHbIM IuametpoM DN 200 W MeHee, U He MeHee 4 MM — HOMMHAIILHBIM
nuametpoM ceeiie DN 200.

8.2 TpyGompoBos! ¢ TONMHON CTEHKY, ONPEAEICHHON COrnacHO HAaCTOAIEMY CBOMY
fpaBHi, He MJOMYCKAETCS NPUMEHATh MU TPAHCIIOPTHPOBAaHMS Cpel, OKa3bIBAIOLIMX
KOPPO3HOHHOE BO3JEHCTBHE HAa METANI W CBapHble COeIUHEHHs TpyD, ecau B MPOCKTE He
MPELAYCMOTPEHB! PELICHHA MO 3alUUTe HX OT KOpPpPO3UH (AHTHMKOPPO3HOHHBIEC TOKPBITHS,
HHTUOUTOPHI | TIp.).

VBenHYeHHE TOMILUMHEI CTEHKH TPYGONpPOBOAOB (COSAMHHMTENBHEIX AETaNeH) ¢ UebIo
3aLIMTEl UX OT KOPPO3HM, & TaKKe TPYOOMpOBOLOB, HAXOIAMMXCA B OCOOBIX YCIOBHSX
CTPOMTEJBCTBA WM OKCIUIyaTauWy (Hampumep, 0pH Ipokjajgke TpyOONpoBOJOB B
CeiCMHMECKHX paifoHaXx MIH O0COBEHHOCTAX TEXHOJIOTMM CBAapKH, MPOH3BOJACTBA
CTPOHMTELHO-MOHT@XHBIX paboT MIM 3HAYMTENBHBIX TEMIEpPATYPHBIX T€penazax B
TpyGonpoBoe ¥ Ap.), HOMYyCKAeTCA TONBKO IpPH YCJIOBMHM, €CJIH 3TO YBEIHUEHHE
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MpEeLyCMOTPEHO COOTBETCTBYIOLUMMHM HOPMATHBHBIMYM JOKYMEHTaMH, YTBEPX/ICHHBIMH MM
COTJIACOBAHHBIMM B YCTAaHOBIEHHOM MOPSIAKE.

8.3 3Hauenus kodpduuMeHTa HecymieH CcnocoOHOCTH Tpy6 H COSAMHHTEIbHBIX
Jetaneil, KOHCTPYKTHBHBIE pPEIICHHS KOTOPBIX NMPHBENEHHI B MPUWIOKECHHM A, HAUIEKHT
NPUHAMATB:

115 Tpy6, 3aryylueK 1 nepexonos n = 1;

JU1sl TPOMHUKOBBIX COAHHEHHI U OTBOAOB — 1O (opMyie

n=af+b, ®)

rae & =de / doi — Hn% TPORHUKOBBIX COSTHHEHNH;

&=r/d, — s OTBOIOB.

3Hauenus KodpduuueHToB @ U b B dopmyne (8) crmexmyeT NpUHHMATH. UK
TPOHHHKOBBIX COSAMHEHHIT — 110 TaGuIle 7; st OTBOXOB — ITo TaGmwie 8.

Ta6aunga 7

TpoliHuKOBEIE COSIMHEHNA [cM. dopmyy (8)]
cBapHsle 6e3 6
E=d,/d, VeHNHBAIOUX CBapHEIe, YCHICHHBIE €CIIOBHbIC H
HaKJIaAKaMH IITEMIOCBAPHEIC
3JIEMEHTOB
a b a b a b
Ot 0,00 no 0,15 Bxu. 0,00 1,00 0,00 1,00 0,22 1,00
Cs. 0,15 » 0,50 » 1,60 0,76 0,00 1,00 0,62 0,94
» 0,50 » 1,00 » 0,10 1,51 0,46 0,77 0,40 1,05

8.4 lns mon3emHbIX TPYOOMPOBOAOB, MMeloMMX oTHomeHue (/d. < 0,015 wmm
yKJIa[biBaeMeIX Ha riiy6uHy Gonee 3 M unu meHee 0,8 M, cnenyet cobmoaaTs ycaoBue

Jn?+4mR
WY ©)

! HOM 2
RJ'

3HaueHus n; U my (pacueTHOE YCHIKE M U3THOAIONMi MOMEHT B MPOJOILHOM CEHEHHH
TpyOBl €NMHMYHON JJWHEI) HEOOXOAMMO ONPENENATh € YYETOM OTNOopa TIpyHTa OT
COBMECTHOTO BO3/IeHCTBHA JABJICHHS TPYHTa, HArPy30K Haj TpyGo# OT MOABMIKHOIO COCTaBa
KENE3HOAOPOXKHOrO ¥ ABTOMOOWJIBHOrO  TPaHCIOPTAa, BO3MOXHOTO  BakyyMa W
T'MAPOCTaTHYECKOTO JABIEHHA IPYHTOBBIX BOJ.

Tabauuya 8
E=rld, OtBoasl [cm. dopmyy (8)]
a b
Ot 1,0 20 2,0 -0,3 1,6
Bonee 2,0 0,0 1,0
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9 TIpoBepka NPOYHOCTH ¥ YCTOHUYUBOCTH TPYGONPOBOAOB

9.1 TloBepouHEIH pacueT Tpy6ONPoBOAa Ha MPOYHOCTh W YCTOMYHBOCTD NMPOM3BOAUTCA
nocye BbI6Opa €ro OCHOBHBIX Pa3MEPOB C YHETOM BCEX PacueTHBIX Harpy3oK U BO3JAeHCTBHIA
/1 BCEX PAaCHETHBIX CITy4aes,

9.2 Onpenenenye yCHIMil OT pacyETHBIX HArpy30K M BO3ICHCTBUH, BOSHMKAIOIUX B
OTHENBHBIX 3JI€MEHTax Tpy6onpoBoAoB, HEO6X0UMO NPOU3BOAUTL METOJAMH CTPOUTENBHON
MEXaHMKH pacyeTa CTaTHYECKH HEONPEJETUMEIX CTEPIKHEBBIX CHCTEM.

9.3 PacuetHas cxeMa TpyGONpoOBOZa HOKHA OTpaXkaTh HeHCTBUTEIBHbBIE YCIOBHSA €0
paboTI.

9.4 B xauecTBe pac4eTHOH cXeMB! TpyOONPOBOAa CleLyeT PACCMaTPHUBATh CTATHUECKH
HEONPEAEIMMble IUIOCKME MM DPOCTPAHCTBEHHbIE, TPOCTHIE MK DPa3BETBICHHbIC
CTepXKHEBBIE CHCTEMBI NEPEMEHHOM JKECTKOCTH C Y4eTOM B3auMOAeicTBUS TpyGonpoBoaa ¢
OMOPHBIMH YCTPOHMCTBAMH M OKpyxaiouiei cpenoit (Mpu NpoKNafke HEMOCPEACTBEHHO B
rpyut). Ilpu 3TOM KO3()GMUMEHTH! TOBBILIEHHS T'HOKOCTH OTBOJOB H TPOMHHKOBBIX
COENMHEHUH ompefensroTcs corjacHo 9.5 u 9.6, K03hdHUMEHTH! HHTEHCH(DHKALMH
HanpsxeHuH — cornacHo 9.7.

9.5 3Hayenue K03(OULHEHTa NOBBIICHHA I'MOKOCTH THYTHIX H CBApHBIX OTBOIOB 4,
Ha[UICXKHT OTIPEACNATS N0 TabmuLe 9.

Bemvuuna k, npuHMMaeTcs N0 TpaduKy Ha pHCyHKe 1 B 3aBHCHMOCTH OT
reoMeTpUYECKOro NapaMeTpa OTBOAA Ap U MapaMeTpa BHYTPEHHETO NaBIEeHUS 0p.

3HaueHUs napamMeTpoB Ay M p CIEAYET ONpeaendth no GopMyaam:

4rt
Ay = —nm 10
’ (de—tnom)2 ( )
3,647, P,

PYAALE 4 i— a1
’ Ettnom (de _tnom)

Tabnanuna 9

LlenTpanbHsiit yroa oTBOAA ¢, rpas KoaddpuumenT noprimenns ru6kocT 0TBOAA K,

Ot 0 pmo 45 Bruou. N
8 (kp—l)zq’;ﬂ

Cs.45 » 90 » k'

9.6 KospoduumeHnT rubkocTH TPOMHHMKOBEIX COENMHEHHI HE06XOAMMO NpUHUMATh
PaBHBIM €AMHALE.

9.7 3HaueHus K03)PULMEHTOB HHTCHCH(HUKALMHM HANPSKCHAH CIIEAYET IPHHUMATD:

Juis npamMoi TpyOel mg= 1;

I OTBOJIOB M = M.
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Pucynok 1 - Tpaduk ans onpenenenns snavennii koapduumenta k;

3uauenue m; TIPUHAMAETCA N0 rpadHKy Ha PUCYHKE 2 B 3aBUCHMOCTH OT NapaMeTpoB

Ap 1 @p, onpenesnsieMsIx dopmynamu (10) u (11);
U TPOWHHUKOBOTO COEMHEHNS:

MAruCTpaNsHoM gact m, =1 +—4ﬁ(m: »1), 12

el

OTBCTBJICHUA ms=ms .

12
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Pucynox 2 - Tpaduk ans onpenenesns snavennii kodgpuunenra m:

*
3uayeHns m_ IIPUHAMAIOTCA 110 TPa(UKy HA PHCYHKe 2 B 3aBUCHMOCTH OT NapaMeTpoOB
TPOHHHKOBOrO COEAMHEHHS, OTIPEETAEMBIX 10 PopMmyam:

t
)"el(Z) =4 nomi(2) , (13)
dp12) ~thomi(2)

3,647 2, N 12 = Tnomi(2)

Wy = E (14)

tnoml(Z)

IIpumeuanue — Ilpu onpenereHny sHaueHN! 1apaMETPOB MarHCTPANLHOM HaCTH TPOKHUKOBOTO
COEMHEHHA A U ©) MCNONB3YIOTCA NEPBbIE MHACKCbI, OTBETBIEHUS TPOMHUKOBOTO COSHMHEHHA Ay M O —
BTOpBIE MHAEKCHI,

9.8 Apmarypy, pacHoONOXEeHHYHO Ha TpybompoBoje (KpaHbl, 3aJBHXKH, oBpaTHbIe
Knamawbl M T.Ji.), CHENyeT paccCMaTpuBaTh B PpacyeTHOH cXeMe Kak TBepHoe
aeaedopMupyemMoe TeNo.

IIpoBepka NMpPOMHOCTH H YCTOHYHBOCTH NOX3EMHBIX H HA3eMHBIX (B HACBHINH)
TpybonpoBoaon

9.9 TomsemHble ¥ Ha3eMHble (B HachmIM) TPyOONpPOBOABI CHEHYET HpPOBEPATH HA
NPOYHOCTh, AedOPMATHBHOCTD M OOIIYIO YCTOHYMBOCTH B NpPOAONBHOM HAIIPaBNEHAH H
TIPOTHB BCIJIBITHS.

13
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9.10 IIpoBepky Ha MPOYHOCTh MOA3EMHBIX H Ha3eMHBIX (B HachmM) TpyOOMPOBOAOB B
TIPOAIOJILHOM HANPaBIEHHH CIEAYET MPOH3BONMTE H3 YCIIOBHS

oumr| S ¥R as

rae Y — kodpruueHT, yYMTHIBAIOMMIl ABYXOCHOE HaNpsXXeHHOE COCTOAHME MeTallia Tpyo,
pH PaCTATHBAIOIHX OCEBEIX MPOJOMBHBIX HANPMKEHUAX (Cpp. 2 0) MpHHUMAaeMbIi
PaBHBIM €IMHHLE, TIPH CKUMAIOIHX (Cnp.y < 0) onpenensemslii no Gopmyne

2
[+ [+
"’1 = 1"0575( = —095 = ) (16)
R, R,
Y £ Pnou
=L an
“ 2Um

9.11 IlponoAbHEIE OCEBHIE HANPAKEHHUA Opp v ONPEAEIAIOTCA OT PACUCTHBIX HArpy30K H
BO3ASHCTBHI ¢ ydeToM ympyromnacTudeckoif paGoTel Meraina. Pacuernas cxema nomkHa
OTpaxaTh ycloBus paboTs: TpyboIpoBosia 1 B3aUMOACHCTBHE €0 C IPYHTOM.

9.12 JIns npenoTBpallieHNs HEXOMYCTHMBIX MIACTHYECKHX NehopMaluii NOA3EMHEIX H
Ha3eMHBIX (B HACHIMH) TPYGONPOBOIOB NPOBEPKY HEOGXOAUMO MPOUIBOAUTD IO YCIOBHIO

Onp| < W2 R, (18)

Ye
0!9'Yn
rae Y2 — K09 QUIMEHT, YYUTHIBAIOLIHI JBYXOCHOE HAaNpPMKEHHOE COCTOAHAE MeTallla Tpyo;

TIPH PacTATHUBAOILIMX NMPOJONBHBIX HaNPsKEHUAX (o:p > () NPHHUMAaeMBblit paBHBIM

€AUHULE, TIPH CHHUMAIOIIHX (G:,, < () — onpenenseMsli 1o popmyne

2

H H

y,= 120,75 — | g5 Jm (19)
YC R YC R"
0,9y, ™ 0,9y,

o,':u=-—_‘2’:dm4 (20)

nom

9.13 Makcumanshsie (GuOpoBbIE) CyMMapHBiE NPOXONLHBIE HANPSKEHNS o'r:p

OIPEIeNAoTCA OT BeeX (C YUETOM MX COYETaHHMA) HOPMATHUBHBIX Harpy3ok M Bo3AeHcTBHH C
YYETOM TNOMepeyHBIX M TPOJONBHEIX mnepemelueHuit Tpybonposoaa. Ilpu onpeneneHuu
MECTKOCTH U HANPKEHHOTO COCTOAHMA OTBOAA CleAyeT YUWTHIBAThH YCIOBUS €To
conpskeHus ¢ TpyOO#H M BIUAHWE BHYTPEHHETO JaBACHNS,

9.14 IMposepky obuielf ycrokunBocTH TpyGonpoBoia B MPORONEHOM HaNpaBieHHH B
MI0CKOCTH HaHMeHbIIeH XeCTKOCTH CHCTEMBI CIeNYET NPOU3BOJUTE U3 YCI0BHSA

S<YN,- 1)



CII 33.13330.2012

9.15 DkBHBaNeHTHOE MPOAONLHOE OCEBOC YCHIIHE B CEUYEHHH Tpybonposoaa S ciaexyer
OMNpeneNaTh OT PaCHETHBIX Harpy30K W BO3AEHCTBUH C y4eTOM MPOZOMBHBIX M MONEPEUHBIX
niepeMelLeHHii Tpy6onpoBoa. ’

[pogonsHOe KpHTHUYECKoe ycuiane Ny, MPH KOTOPOM HACTyMaeT roTeps MpoJoIbHOM
ycToiluuBocTH  TpybompoBoma. Ny, CledyeT ONpEAENATE C  Y4eTOM  IIPHHATOrO
KOHCTPYKTHBHOTO pelleHHs H Ha4albHOT0 MCKPHBJIEHHA TPyOonpoBoja B 33BHCHMOCTH OT
ryOUHBI €ro 3aJI0KeHUs, PU3NKO-MeXaHHYECKUX XapaKTEepHCTHK IpyHTa, HanWyus 6annacTta,
3aKpEVIAIOMMX YCTPOKCTB € YMETOM HX MoZaTiuBocTH. Ha 0OBONHEHHBIX y4acTKax clefyeT
YYUTHIBATE PHAPOCTATHYECKOE BO3NEACTBIE BOABI.

IIpofosaBHYI0O YCTOHYMBOCTE CHERAYET NpPOBEPATH IS KPUBOIMHEHHBIX Y4YacTKOB B
rockocTd u3ruba TpyGompoBojga. IIpomoneHyr YCTOHYMBOCTE Ha NBPAMOJHHEHHBIX
MOJ3EMHBIX yYacTKax CICGAYeT NpOBEPAT B BEPTHKANBHOH IUIOCKOCTH C paiHycoM
HavasHOH KpuBH3HB! 5000 M.

9.16 YcroiuuBocts nonoxeHus (6annactupoBka) TpyOONpPOBOAOB, MPOKIABIBAEMbIX
Ha OGBOJHEHHBIX YYacTKaX TPACChl, CCAYET NPOBEPATH /U1 OTACABHBIX (B 3aBHCHMOCTH OT
YCIIOBHI CTPOUTENBCTBA) YIACTKOB MO YCIOBHIO

1
an-r s —Qnac’ @2
k

rae Qur — CYMMapHas pacyeTHas Harpyska Ha TpyGomnpoBoJ, AeHCTBYIOasA BBEPX, BIJIOYAs
ynpyru#i oTHOp NPy Npokiaake cBO6OAHbIM H3THO0M;
Qnac — CyMMapHas pacueTHas Harpyska, HAeHCTBylowas BHM3 (BKJIIOYas Maccy -
coOCTBEHHBIH BeC);
KoadpduumeHT HameXHOCTH YCTOWYHBOCTM IONOXEHHA TpybompoBoda INpOTHB
BCIUIBITHA, Ky s — IPUHMMAETCS PABHLIM 1JIsl YYaCTKOB Iepexoja:

yepe3 GoJ0Ta, NMOMMBI, BOJOEMBI MPH OTCYTCTBHUA TE€UEHHS, OOBOJHEHHBIC H
3a/iMBaeMble yuacTkH B nipeienax 'BB 1 % obecneyeHHOCTH -1,05
PYCIIOBBIX Yepes peku HpHHOi 10 200 M 1o cpeaHeMy MEXEHHOMY YPOBHIO,
BKJIIOYas TNpHOpeXXKHble yYacTKH B TPaHUIlAX IIPOM3BOACTBA IOJBOAHO-
TEeXHHYECKHUX paboT -1,10
yepe3 peKy U BOJOXpaHUIMILa mupruHOH cBblie 200 M, a Taioke ropHeie peku  — 1,15
He(TeNnpoBOJOB M He(pTEeNpOAYKTONPOBOAOB, AN KOTOPHIX BO3MOXKHO HX
OTIOPO’KHEHHE M 3aMeLIEeHHe IPOAYKTa BO3AYXOM -1,03
9.17 Bec 3achinku TpyGONpOBOAOB Ha PYCIOBBIX Y4acTKaX NMEPEXONOB YEPE3 PEKH M
BOJOXpaHWIMIIA He YyuuThiBaeTca. [lpy pacyere Ha YCTOMHMBOCTE  IOJIOKEHHS
HedTenpososa 1 HehTENPOSYKTONPOBOAOB, MPOKJIAALIBAEMBIX Ha OOBOMHEHHBIX y4acTKaX,
yIepXuBaKas crocoGHOCTh IPYHTa YUHUTHIBAETCH,
9.18 PacuerHas Hecyllas CMOCOGHOCTb aHKEPHOTO YCTPOHCTBA Bay OMPEAENSETCA NoO
dopmyie
EaHk = ZmaHxPaux 4 (23)

[O€ Z — KOJIMYECTBO aHKEPOB B OJHOM aHKEPHOM YCTpOJICTBE;
Mapc — KO3GOUILMEHT YCIO0BHI paGOTHl @HKEPHOTO YCTpOMCTBa, IpHHUMaeMBl# pasHbiM 1,0
npuz=1uwmmnpuz>2ud,/dax>3;anpuz22u1<d,/ dauc <3

Mg =o,25(1+ d, ];

AHK
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P, — pacyeTHas Hecymas crocoGHOCTb aHKepa W3 YCJIOBHS Hecyllel ClIOCOGHOCTH IPYHTa
OCHOBaHHs, OIpeliensemMas U3 yCIOBHUS
P aHK — (DaHK ’ (24)
k
daux —MaKCHUMaNBHBIN sMHelHBI pasmep rabapura DpoeKIMHM ONHOIO aHKepa Ha
FOPH30HTANbHYIO MI0CKOCTB;
Dy — Hecylas CIIocoGHOCTh aHKepa, ONpedendeMas pacdeTOM HIH MO pe3ylbTaTaM
noneBeIX Henbrtanuii cornacHo CIT 24.13330;
ks — k03bHUMEHT HaOeKHOCTH aHKepa, TNPHHMMaeMblili paBHBIM 1,4 (ecnH Hecylas
crocoGHOCTE aHKepa OmpefesieHa pacdeToM) MM 1,25 (ecnu Hecymas crocoGHOCTB
aHKepa OnpeZeseHa 1o pe3ybpTaTaM MOJeBbIX HCNBITaHHI CTaTHHeCKOH Harpy3Ko#).

a

IIposepka NPOYHOCTH U YCTOHYMBOCTH HAN3eMHbIX TPyGonposoaos

9.19 HapsemHsle (OTKpHITBIE) TPYOONPOBOAHI CileyeT NPOBEPATH Ha MPOYHOCTS,
NPOZOIBLHYIO YCTOHIHBOCTS U BEIHOCTHBOCTE (KOJEOaHUA B BETPOBOM MOTOKE).

9.20 TIpoBepKy Ha MPOYHOCTH HAJ3EMHBIX TPyGOMPOBOZOB CACAYET TPOM3BOJMTEL H3
YCIIOBHA

’cnp[ Sy;R,, (25)

rae Y3 — K09 OUIHEHT, YIHTBIBAIOLHI JBYXOCHOE HANPSXKEHHOE COCTOSHHE MeTamlia Tpyos;
TIpH PacTATHBAIOIIMX NMPONONBHBIX HANPIKEHHAX (Onp 2 0) MpHHMMAaEMBIH PaBHEIM
€VHHIIE, TIPH CXKHMAOIIUX (Ony < 0) — onpeaendeMuii no dopmyne (¢ yuerom
NpUMeyaHuii 1, 2)

2

vy = f1-0,75 2| g5, 26)
Ry Ry

Ilpn pacuere Ha ycTajocTh (OMHaMMYecKoe BO3ZEHCTBHE BeTpa) BelIHYHHA R,
TIOHH>KAeTCs YMHOMKEHHEM Ha ko3(uiuenT, onpepensemstii cornacHo CIT 16.13330.

NMpumMeuanus

1 Ecim pacueTHoe conpornsienue R, > R,, To B popmyne (25) BMecTo R, cneayeT NpHHUMATE R,

2 Jinst Han3eMHBIX GeCKOMITEHCATOPHBIX NIEPEXO/IOB NPH YHCJIE MPOJIETOB He GoNee YETEIPEX AOMyCKaeTCs
npy pacyere no popmyie (25) BMECTO 3 IPHHHMATS VY, OnpefenseMoe no dopmye (19).

9.21 MaxcumanbHeie HHOPOBEIE CyMMapHbIe MPOKONbHEIE HANPAXKEHNS OT PaCUETHBIX
Harpy30k M BO3CHCTBUH B OalOYHBLIX, IMPEHTENBHBIX, BHCAYMX M aPOYHBIX HAN3EMHBIX
TpyOOnpoBOAax CIEAYET ONPENE/ATh, DPacCMaTpuBas TpyOONpoBOA KaK CTEPXKHEBYIO
CHCTEMY.

[Mpy HanU4MK H3THORIOIMX MOMEHTOB B BEPTHKAIBHON U MOPU3OHTANBHON IIOCKOCTAX
pacyeT cleLyeT NpPOM3BOAWTH MO MX paBHOZAelicTBylomeil. B pacuerax Heob6xozmmo
YYHTBIBATH T€OMETPHUECKYIO HETHHEHHOCTD CHCTEMEI.

9.22 Tlpu onpeneneHHy NPORONBHBIX YCHIHH W H3rHOAIOMIX MOMEHTOB B Ha[3eMHBIX
TpybonpoBofax CIEKYET YIUTHIBATE M3MEHEHHS PacueTHON CXeMbl B 3aBUCHMOCTH OT METOXA
MOHTaXa TpyOonpoBoxa. WM3rmbaromme MOMEHTBI B OGECKOMNEHCATOPHBIX MNeEpexoxax
Tpy6onpoBooB HEOGXOAMMO ONPEAENATE € Y4ETOM NMPOROAbHO-IONEpevHoro uirnba. Pacuer
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Ha3eMHbIX TpYOONpPOBOROB ROMKEH MPOU3BOAHTECS C YUETOM NEPeMELiieHUIT Tpy6OopoBoaa
Ha NIPUMBIKAIOIIMX NOA3EMHBIX YHacTKax Tpy6onpoBoaoB.

9.23 banouHble CUCTEMB! HaA3eMHBIX TPYOONMPOBOROB JOJDKHBI PAaCCUHTBEIBATECS C
y4eTOM TPEHMS Ha OFopax, NpH 3TOM NPHHHMAETCH MEHbLIee WIH OOoJbIIee U3 BOSMOXXHBIX
3HaueHUi KoddouuMeHTa TPEHHA B 3aBUCUMOCTH OT TOTO, YTO ONAacHee M JaHHOTO
PacyeTHOro cayyas.

9.24 TpyGonpoBonbl GalOYHBIX, WINPEHTEJIbHBIX, ApPOYHBIX M BUCAYMX CHCTEM ¢
BOCIIPUHHMAaeMbIM TpYOOIPOBOJIOM PacHopoM JOMKHHI GBITH PacCUHTaHbl Ha NPOJOIBHYIO
YCTOHYHBOCTD B IVIOCKOCTH HAHMEHBIIECH JKECTKOCTH CHCTEMBI.

OueHka yCTOHYMBOCTH TpybompoBoAa B NpPOHOJBHOM HAampaBlACHUH JOJDKHA
BBIMONHATECA MO YCHOBHIO (21), rae mpononpHOe KpuTHuecKoe ycunue Ny, HOMKHO
ONpefenATbCA C YYETOM IpPHHATONO KOHCTPYKTHBHOFO PpEHICHHA H B 3aBHCHMOCTH OT
YCHIOBHI B3auMozieHcTBHs TpyOonpoBosa ¢ onopaMu (TpeHHe Ha Onopax, OAaTIHBOCT OMOp
uap.).

9.25 Ilpu cxopoCTAX BeTpa, BHI3BIBalOWMX KosebGaHue TpyGompoBoja ¢ 4acTOTOM,
paBHOM 4yacToTe COGCTBEHHBIX KoJebOaHHUi, HEOOXOAUMO NMPOU3BOAUTH MOBEPOUHBIA pacueT
Tpy6OMpPOBOAOB Ha PE30HAHC.

PacyeTHpie ycuiIMAa M nepeMelleHHsa TpyOompoBoja TpH pE3OHAHCE CllefyeT
OTpeNeNATh KaK FCOMETPHYECKYIO CYMMY PE30HAHCHBIX YCHIMH M NepeMelicHHH, a TakKe
YCWIHH ¥ mepeMellleHHH oT ApYrHX BHAOB Harpy3oK M BO3AEHCTBHUH, BKJIIOYas pacyeTHYIO
BETPOBYIO HAarpy3Ky, COOTBETCTBYIOLIYIO KPHTUYECKOMY CKOPOCTHOMY Haropy.

9.26 Pacuer ocHOBaHMii, pyHIAMEHTOB U CaMHX OIOP CJIEAYET IPOU3BOAUTS MO NOTEPE
Hecylie# crnocoGHOCTH (MPOYHOCTH M YCTOMYMBOCTH MOJOXKEHWSA) HIM HENPHIOOHOCTH K
HOPMaNbHOH JKCITyaTaLMH, CBA3AaHHOH C pa3pyIiEHHEM HMX 3JEMEHTOB WIH HENOIyCTHMO
GonbiMH AedOpMaLiMAMH ONOp, OMOPHBIX YacTeH, EMEHTOB MPOJIETHHIX CTPOCHHH HMax
TpybormnpoBona.

9.27 Omnopsr (Bkiarouas OCHOBaHMA H (YHZAaMEHTHI) M OMNOpHBIE YacTH CHEAyeT
paccYMTHIBATE Ha NepemapaeMble TPYOOIPOBOAOM M BCIIOMOraTENbHBIMHM KOHCTPYKLHMSAMH
BEPTUKAIbHbIE W IOpPU3OHTAlbHbIE (MPOAOABHBIE M IONEPEUHbIC) YCHIUA W H3rnbarouve
MOMEHTBI, ONIpe/ielisieMble OT PAacHeTHBIX Harpy3oK M BO3AeHCTBHH B Haubosee HEBEITOAHBIX
MX COYETAHHAX C YYETOM BO3MOMKHBIX CMELIEHHI OMOp W OMOPHBIX 4HacTed B nporecce
3KCHyaTalMH,

[Ipu pacyete onop ciaeAyeT YUUTHIBATh MNTyOHHY ITPOMEP3aHHA WIIH OTTaUBAaHUA IPYHTAa,
aedopMmanuu rpyHTa (IydeHue M IPOCaIKa), a TAKKE BO3MOXKHBIC M3MEHEHHMS CBOHCTB
rpyHTa (B TMpejiesax BOCIPHATHS Harpy3ok) B 3aBHCHMOCTM OT BPEMEHHM roja,
TEMNEPATYPHOTO PexMMa, OCyIIeHNs WM OOBOAHEHUS Y4aCTKOB, IIPUIEralolMX K Tpacce, U
IpYTHX YCIOBUH.

9.28 Harpysku Ha omHoOpbl, BO3HMKAalOIHe OT BO3JEHCTBHMA BeTpa U OT M3MEHEHMH
JUTHHB]! TPpYOOIIpOBOJOB 110]] BAMSHUEM BHYTPEHHErO AABACHUA M M3MEHEHMHA TEMIepaTypsl
CTEHOK TpYO, JOMKHbI ONMpPEefeNaThCs B 3aBUCHMOCTH OT NPHHATOH CHCTEMBI IIPOKIAIKH H
KOMMNEHcalM¥ NpogoNbHeIX fAedopmauuil TpyOOnpoBOLOB C y4YeTOM COMNPOTHBJIEHHMI
nepeMeLIeHMsIM TpyGonpoBoLa Ha Oropax.

Ha yknoHax MECTHOCTM M Ha Y4YacTKax co CJabOHECYLUMMHM TPYHTaMH Ciaedyer
NPYMEHATh CHCTEMBl MPOKIAJOK HaA3€MHBIX TpYOOIpOBOAOB C HEMOABHIKHBIMH OMOPaMH,
VCTIBITHIBAIOLIMMH ~ MUHMMANbBHBIE  HAarpyskd, Hanpumep, [NpOKIaiKy 3MeHKod ¢
HETOJBHXKHBIMU OTIOpaMH, PAacTiofioOXEHHBIMU B BEpLIMHAX 3BEHBEB M0 OJHY CTOPOHY OT
BO3/YIIHOH OCH TPaccChl.
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9.29 Harpys3k# Ha HEMOXBHXHBIC (MEPTBBHIC) ONMOPH HAA3EMHBIX OaO4HBIX CHCTEM
TpYGONPOBOMOB ClleAyeT MPHHAMATH PaBHBIMH CyMMe YCHIHIA, NepefalouHxca Ha Onopy OT
TIPHMBIKAIOLINX YYacTKOB TPYOONpPOBOJa, €CIIH 5TH YCHIHA HAaNPaBACHE! B OJHY CTOPOHY, H
Pa3HOCTH YCHIMiA, €ClIH 3TH YCHJIMS HalpaBICHEI B Pa3sHbIC CTOPOHHL. B mocneanem ciyvae
MEHBIIas U3 HarPy30K MPHHUMAETCA ¢ K03 PHIEeHTOM, paBHBIM 0,8,

9.30 IIpononbHO-NMOABHKHBEIE H CBOGOJHOMOABIKHEIE ONOPbI GaJIOYHEIX HaJ3EMHBIX
cucteM TpyGONMpPOBOIOB ClEAYeT PacCYUTHIBAT Ha COBMECTHOE JAEWCTBHE BEPTHKANbHOM
Harpyskd ¥ POPH3OHTNBHBIX CHJI WIM PacyeTHHIX mNepeMeleHui (MpH HeNnoABHKHOM
3aKpenieHHH TpyOOnpoBOOB K ONOpe, KOr/ia ero NnepeMelleH1e IPOHCXOANT 3a cyeT u3ruba
croitky). Ilpu onpeneneHHH FOPU3OHTANBHBIX YCHIHI Ha MOXBHXKHEIE OMOPH HEOOXOAUMO
HMpHHUMATh MaKCHMaJIbHOE 3HaucHHe K03 dULEHTa TPEHHS,

B npamosnuHe#HbIX 6a04HBIX cHCTeMax 0e3 KOMIEHCAUMH NPOJOJIBHEIX AedopMaumii
HeoOX0MMO YUHTHIBATE BO3MOXKHOE OTKJIOHEHHe TpyGonpososa oT npsmoil. Bosuukaiomee
B PE3yJbTaTe 3TOr0 PacHeTHOE rOPH3OHTAIBHOE YCHIHE OT BO3NEHCTBHA TEMIEpaTyphl H
BHYTPEHHEro JaBJieHHs, ASHCTBYIOIee Ha MPOMEXYTOUHYIO ONOpY MEepHEHANKYIAPHO OCH
Tpy6onpoBona, cnegyer npuHuMaTh paBHBIM 0,01  BENHUMHBI  MaKCHMAabHOTO
5KBHBAJIEHTHOTO NPOROIBHOTO YCWIIHA B TPyGONpoBoOaeE.

9.31 Tlpu pacuerte onop apouHbIX CHCTEM, aHKEPHBIX OTIOP BUCAYMX U APYTHX CHCTEM
CIIEAyeT MPOU3BOANTE PaCyeT Ha BO3MOXKHOCTH ONPOKU/BIBAHHA H CHBHT.

OcoGennocTu pacyera TpyGONpoBOAOB B CeHCMHYECKHX YCIOBUAX

9.32 Pacuer Tpy6omnpoBofoB Ha NPOYHOCTH C YYETOM CelficMHYeCKHX BO3jeiCTBHI
JIOJI’KEH NPOH3BOJMTHCA:

HaJ3eMHBIX TPYGONpPOBOROB — NpH CeHCMHYIHOCTH palioHa CBEILIE 6 GaLIOB;

MIO/I3€MHBIX TPYOOIIPOBOJIOB — NPH CeCMHUYHOCTH paifona cBrime § GayoB.

9.33 TpyGonpoBoas! DOMKHBE!I PAacCUMTHIBATBECA HAa OCHOBHEIE M 0COOBIE COYETaHHS
Harpysok cornacHo CIT 14,13330.

Tpy6onpoBoJs! ¥ HX STEMEHTH! HODKHbI PACCIHTHIBATHCA:

Ha YCIIOBHBIE CTATMMECKME Harpy3KH, ONpEHCNACMBEIE C Y4YETOM CEHCMHYecKOro
BoszeHcTeus. Ilpn >ToM mpenenbHble COCTOSHMS NODKHBI TIPHHMMATBCA Kak Uil
Tpy6onpoBo0B, MPOKIaAEIBAEMBIX BHE CEHCMUYECKHX PalOHOB;

Ha CeHCMHYECKHE BO3JCHCTBMA, MOJYy4YaeMble Ha OCHOBAaHHM aHaiHu3a 3anucei
CEACMOMETPHYECKNX CTaHUHH (B BHIE aKceneporpaMM, BEIOCHIPaMM, celicMorpamMM), paHee
UMEBIIMX MECTO 3eMIeTpAceHHit B palloHe CTPOUTENECTBA WIH @HANOTHYHBIX IO
CEHCMHMYECKUM  YCIOBHAM  MECTHOCTSX. DBenuuuHEl NpHHUMaeMblX MaKCHMAJBHBIX
PacyETHEIX YCKOPEHHMH N0 aKcejaeporpaMMaM JAOMKHbI ObITh HE MEHEE YKasaHHBIX B
Tabnune 10.

Ta6bnuna 10
Cuna semierpsceHus, 6ausl 7 8 9 10
CelicMHuvecKoe yCKOpeHHe, em/c? 100 200 400 800

9.34 PacyeT noja3eMHBIX TPYOONPOBOAOB ¥ TPYGOMPOBOJOB B HACHIMM JOMKEH
NPOU3BOAUTBCA Ha BO3AEHCTBHME CEHCMUYECKON BOJHBI, HAIpaBACHHOHW BAONL NPOROIBLHOM
ocu Tpy6onposoaa.

18
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Pacuer noazemubix TpyGONpOBOXOB ¥ TPYGONpPOBOJOB B HACHINKM Ha JeficTBHE
CelfiCMMYECKHX HAIpy30K, HAaIlPaBJIeHHBIX IO HOPMAJIH K NPOJONBHOHA ocH TpyOonpoBoaa He
NPOU3BOAUNTCA.

9.35 Pacuer Hag3eMHBIX TpyOOMpPOBOAOB HA ONOpax JOMKEH MPOU3BOAMTECA Ha
JCHCTBUE CEHCMHYECKHX CHJI, HANIPaBJIEHHBIX:

BAOJNL OCH TpyGOMpOBOJA, IPH 3TOM ONMPEIEIAIOTCH BENWYHHBI HANpKEHHH B
TpybonpoBoze, a Takxe MPOU3BOAMTCA MpOBEpKa KOHCTPYKIMH OHop Ha meicTBHE
TOPH30HTAIBHBIX CeHCMUYECKHX HArpy30K;

110 HOpMalM K MPOROJBHOM ock TpybompoBona (B BepTHKAIbHON M rOpH30HTalbHON
IJIOCKOCTSAX), TIPU 3TOM HOJDKHE! ONpPENENAThCA BENMYMHBI cMelleHuil Tpybomposojga u
JOCTAaTOYHOCTB IJIMHBI PUres, IpH KOTOPOH He npousolizer cGpoca Tpy6onpoBoaa ¢ onophl,
JONOIHNTE/IbHBIE HATIPKEHUS B TPYOOIPOBOAE, a TAKXKe IPOBepKa KOHCTPYKLMH OIOp Ha
JeiCTBHE TOPM3OHTAABHBIX ¥ BEPTHKAIbHBIX CEHCMHUYECKHX Harpy3okK.

JononuurensHo HeoGXOOMMO TPOBOAWTL TMOBEPOUHBIT pacueT TpyGompoBosa Ha
Harpy3KH, BO3HUKAIOMHUE MPH B3aMHOM CMELIEHHH OTOop.
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IIpnnokeHune A
(pexomMennyemoe)

KoHCTpYKTHBHbIC pellieHHs COeAHHHTENbHBIX AeTaNel TpyGonposoaos

3nauenus kodpounveHtor Hecyumiel cmocoGHocTH, ompenensemsie coriacHo 8.3,
clieayeT YYUTBIBATh B pacueTax AId CIEAYIOMIHX PEILCHHHA COSTUHUTENBHEIX AeTaleH,

A.1 PaBHONIPOXOXHEIE H NEPEXOJHBIE TPOHHUKOBBIE COENUHEHHMS (TPOHHMKH):

6eciIOBHbIE, MOMy4aeMbl¢ BBIIABIMBAHHEM WIH 3KCTPy3uedl OTBETBICHHA B ropsyeM
COCTOSHMM, W IUTAMIIOCBApHBIE, TMONY4aeMEle CBapkod mo ofpasylomyM AByX
HECUMMETPHYHBIX 4acTelf, OfHa M3 KOTOPbIX HMeEET LENLHOMITAMIOBAHHOE OTBETBIICHHE
(pucyHok A.1, a). Paguyc 7., nomxeH OBITh HE MEHEe TONIIUHB CTEHKH TPOHHHKE;

CBapHBIe, NOJTyJaeMble [TyTeM BPE3KH ONHOH TpyOr! (uiu TpyGHO# obevaliku) B ApyTYyio
nop npAMbiM yraoM (pucydok A.l, 6), U TpoWHMKM CBapHBle, YCHICHHBIE HAKIaAKaMH
(pucyHok A.l1, @), KoTOpble 1ENECO0OPa3HO MPUMEHATh MpH d; = 300 mMM. IIpu sTOM mNIA
TPOHHHKOB C OTHOILEHHEM JUaMETPOB OTBETBJICHHUS K MarucTpanu dey/de < 0,2 HaKmagku He
cTaBATCA, a NpH dea/d, < 0,5 HakIaaKa cTABUTCA TONBKO Ha Maructpaid. lllupuna Haknagok
(pucyHok A.l, 6) momkHa OHITL Ha MarMCTpaNbHON 9acTH TPOWHHKA bpy = 0,4d,, Ha
OTBETBNEHUH — by = 0,3der. Tonmuua Haxnagok AomkHa GBITH paBHAa TOJIIMHE CTEHKH
MarucTpanbHO! YacTH TPOHHMKA.

a) GecIIOBHBIH M IITAMNOCBAPHOM; 6) CBapHOH Ge3 yCHIMBAIOILMX 3NEMEHTOB; §) CBAPHOH, YCHIEHHBIH
HaK/IaJKaMH; J— MarMCTpanbHas 4acThb TPOMHUKA; 2 — OTBETBNIEHKE; 3 — HAKIAAKA

Pucynox A.1 - TporiHukH
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A.2 KOHUEHTpHYECKHEe INTAMNOBAHHBIE W INTAMIIOCBApHBIE MEPEXOZBI, MOJydaeMble
IyTeM ropsdei IITaMIOBKH (OCAafKM) M3 LMIMHAPHYECKON 3arOTOBKM MM IUTAMIOBKY U
CBapKH JIByX CHMMETPHYHBIX 3aroToBoK (pHCyHOK A.2). BenuuuHa yria a momkHa GbITh He
6onee 15°.

Pucynok A.2 — KonueHTpuieckuii nepexon

A3 3armywku (aHuIna) swuianTHYeckde (pHCYHOK A.3), noxydaembie ropsyei
IITAMIIOBKOH M HMEIOLIME BBICOTY IIUIMNTHYECKOH wacTH h He MeHee 0,2 nuameTpa
3ariymKy.

d,

Pucynox A.3 - 3arayiika 3aHNTHYECKAs

A.4 OtBonsl GecioBHBIE, NOMYy4agMBble ITyTeM ropsdeil MPOTSKKH TPYOHBIX 3ar0TOBOK,
W OTBOIBl IUTAMIIOCBapHble, TMOJy4YaeMble CBAPKOH H3 JABYX TOpAYEILTaMIOBaHHBIX
CHUMMETPHYHBIX 3aT'0TOBOK (PHUCYHOK A.4).

Pucynox A.4 -~ Orpoa GecrioBHbIi B WITAMNOCBAPHOMH
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Bubaunorpadns

[1] TIB 10-573-03 [IpaBuna ycrpoticrBa U GesomacHoi skcIuTyaTaldy TpyOonpoBoJoB
napa u ropsiei Boap!
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KrnroueBnie ciioBa: crajibHOH TpyOONpOROA, HaBiE€HHE, Harpyska, Bo3AecicTBHE, IIPOYHOCTD,
YCTOUYUBOCTD, TOJILLIMHA CTEHKH, COCIUHUTENBHBIC IETANIH.
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