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Hactoswmun Csoa nipaBua paspadotand B passutue CHull 52-01-2003
«beTOHHDLIE M Xene300eTOHHbIC KOHCTPYKUMKU (OCHOBHBIE MOJIOXEHUSsI»

CBOI NMPaBUT COAECPXKUT PEKOMEHAAUNU 10 PACUETY U ITPOECKTUPOBA-
HUIO NPENBAPUTEIILHO HAMNPSAXEHHbIX XENE300€TOHHBIX KOHCTPYKHWH TTPO-
MBILIAEHHbBIX U TPAXIAHCKMUX 3JAaHUN M COOPYXEHUH U3 TAXEIOro 6eTo-
Ha, KOolopble 00eCneyYuBaAOT BbITOJHEHHUE 0043aTENbHbLIX TpeOOBAHUMN

CHull 52-01-2003

PewieHue Bomnpoca o npuMeHeHuu CBoaa npaBU MpU NMPOEKTUPOBA-
HUW MNPEIBAPUTENBLHO HANIPAXKEHHBIX XA EJ1€300€TOHHbIX KOHCTPYKUUNA KOH-
KPETHBIX 3JdHHUU U COOPYKEHUN OTHOCUTCH K KOMIIETEHIIMHY 3aKa34YuKa UIH
NPOEKTHON opraHu3aluvuy B cayuae eCiiu NpuHATO pelIEHUE O TIPUMEHEHUH
HacToswero Cpoaa npaBuil, JIOJDKHB! ObITb BBIMOJHEHBI BCE YCTAHOBIIECH -
Hbi€ B HEM TpeOOBaHUA
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[1IOJIOXKEHHUS 1O pacyeTy JUHECHHbBIX XKeJ1€300€TOHHbIX CUCTEM U ITOCKUX U
[IPOCTPAHCTBEHHDBIX XEJA€300€TOHHbBIX KOHCTPYKLUHH OCBELIEHbI B COOTBET-

CTBYIOLIMX CBOJAX ITPaBUJl

Hacrosiumny Ceoa npasui caeayer npuMeHsTb coBMecTHO ¢ CIT 52-101-2003
«beTOHHDbIE M XE/1€300€TOHHbIE KOHCTPYKLUHU 0€3 NPEABAPUTEILHOTO Harlpsi-
KEHUA apMaTypbl»

EanHuibl GU3MYECKUX BeJIMYUH, NTpUBedeHHBIE B CBOAE NMpaBuj CUJIA
BbIpaXkeHa B HbloTOHAX (H) unu B kuonbloToHax (kH), 1MHeHHbIe pa3Me-
pPbl — B MM (U1 CEUEHHMH) WU B M (U JIEeMEHTOB WJIM UX V4YACTKOB),
HalpsaXeHUus, CONPOTHUBIECHUA, MOAYAU YHNPYTOCTH — B MeEranackaisax
(MI1a), pacnipenesieHHbIe HAarpy3ku U ycuwius — B KH/M uan H/Mm
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A W 3BesnoB, T A Myxamenuen, E A Yuctaxkos (I'YII «<HWUHUXKB» T'oc-
ctposa Poccun)



Cil 52-102-20604

( BOITIPABHU | TTO [TPOEKTUPOBAHWIO U CTPOUTENDBCIBY

INPEABAPUTEJIbHO HAIIPSAKEHHDBIE KEJTE3OGETOHHbIE
KOHCTPYKUNH

PRESTRESSED CONCRETE STRUCTURES

1 Obne yKazaHus

1.1 OcHOBHBIE MOJOKEHUS

1.1.1 PexoMeHanny Hactoswero CBoaa npa-
Bun (CIl) pacnpocTpansitoTcss HA4 HPOCKTUPOBa-
HHUE [IPEeABAPUTEAbHO HATIPSKEHHbBIX XKEJ1€300ETOH--
HbIX KOHCTPYKIUHU [IPOMBIHIJIEHHBIX U I'PaXIAAHC-
KUX 3JaAHHUU U COOPYXKEHUN, BbINTOJHECHHbBIX U3 TH-
XKEJIOro 0ETOHA KAACCOB 1O ITPOYHOCTHU Ha CXKATHE
ot B20 no B60 ¢ HaTsgxxeHueM apMaTypbl 40 TBEP-
ACHUS 0eTona (Ha yIopbl) M 3KCIUIYaTUPYEMbIX B
KJIMMAaTUYECKUX YCI0OBUSAX Poccuu, B cpeae ¢ He-
AIPECCUBHOM CTEIEHBIO BO3JACHUCTBUS, ITPU CTATU-
YECKOM NEUCTBUUW HATPY3KU

Pexomernpaumun CI1 He pacnpocTpaHsSIOTCS Ha
[IPOCKTUPOBAHUE NPEABAPUTEIBHO HAIPSKEHHBIX
KENe300€TOHHBIX KOHCTPYRLIMHU THAPOTEXHUYECRIX
COOPYXKEHUU, MOCTOB, NMOKPLITUH aBTOMOOMJIbHbIX
JOPOT U a3pOJAPOMOB U APYIrUX CIIEUUAJILHBIX CO-
OPVXEHUN

1.1.2 IlpeaBapuTteibHO HAMpsXEHHbIEC Xejie-
300€TOHHBIE KOHCTPYKLUUH JTOJKHBI ObITh 0o0ecTe-
YEHb!I ¢ TPEOYEMOU HAJECKHOCTBIO OT BO3HUKHO-
BEHUS BCEX BUAOB MPEALILHBIX COCTOSHUU pacue-
TOM, BLIOOPOM [10Ka3aTeaeil KadecTBA MaTepua-
JIOB, HA3HAYEHUEM Pa3sMEPOB ¥ KOHCTPYUPOBAH M-
€M COorjlacHO ykadaHusM HacTtosuero CII Tlpu
3TOM JOJIXHBI ObITh BbIIOAHEHb! TEXHOJIOTUYEC-
KUE TPEOOBAHUS NTPU U3IOTOBIEHWHU KOHCTPYKUMUU
U cODJIIOAEHBI TPEOOBAHUSA 110 AKCIUTYaTALMU 3/1a-
HUH U COOPYXKEHNH, A4 TAKXKe TPeOOBAHUS 10 3KO-
AOTHUU, YCTAHABIUBAEMbIE¢ COOTBETCTBYIOUIUMU
HOPMATUBHBIMU JOKYMEHTAMU

1.2 OcHoBHBIE pacyeTHbIE TPeOOBAHUA

1.2.1 PacueTbl npeaBapuTeaAbHO HATIPSAKEHHBIX
KENEe300€TOHHbIX KOHCTPYKUMU ClAEeAYET IPOU3-
BOAUTDL I10 TIpEAEAbHbBIM COCTOSAHMSIM, BKITHOYAIO-
HIHUM

- NIpeleNibHbIE COCTOAHUS TEPBOU IPYILL (110
[MTOJTHOH HEIPUTOAHOCTH K 3KCILJIVAaTauMUU BCAEA-
CTBUE MOTEPU HECVYLICH CITOCOOHOCTH),

- IIpeJIe/ibHbIE COCTOSHUS BTOPOW TPVIIILI (11O
HEeNIPUIOAHOCTH K HOPMAJbHOW JIKCIIyaTallny
BCAEeACTBME O0PA30BAHUS UM YPE3MEPHOIO pdAC-
KPbITHS TPEIUMH, NOSABACHUA HEAONYCTUMbBIX [1€-
(popmalmit U ap )

Pacuetbl 1O npeaeabHbIM COCTOSHUAM MEPBOHI
IPVIIbLI, coaepxkauuecsd B HacTosgweM ClI, Bkio-
JAl0T pacyeT o NPOYHOCTH

PacyeTsl 110 npeae/ibHbIM COCTOSIHUSM BTOPOM
[PVILIbI, coaepxaluecs B HacTosweM Cl1, Bkinto-
Yal0T pacuyeThbl MO PACKPHITUIO TPELIMH U M0 je-
bopMal UM

1.2.2 PacdeT nno npeacjibHbIM COCTOSIHUSAM KOH-
CTPYKLIMU B LIE€JIOM, A TAKX€ OTHAEJLHBIX €€ 3JiE-
MEHTOB CJCAYET, KAK IPaBUIIO, [IPOU3BOIUTE 1)1
BCeX CTaAMU — U3FOTOBJIEHHS, TPAHCIIOPTUPOBA-
HUSl, BO3BEACHMS M 3KCIUIyaTalluu, IpyU 3TOM pac-
JeTHbIEC CXEMbI JOJIKHbI OTBEYATh IIPUHSTBIM KOH-
CTPYKTHUBHbBIM DPELICHUSIM

1.2.3 PacueTsl npeaBapruTeAbHO HAIIPSAXKEHHBIX
Xe1e300€e TOHHBIX KOHCTPYKUUKH HEOOXOAMMO, KaK
[IpaBUaAO, MPOU3BOAUTHL C YYETOM BO3MOXHOTIO
00pa30BaHUY TPELIUH W HEVIIPYIUX JAehopMalui
B OETOHE U apMarvpe

OnpeaeneHue yCUNMNU U AedhopMaliiit OT pas-
JMYHbIX BO3ACUCTBUN B KOHCTPYKLMAX U B 00pa-
3VEMbIX UMU CUCTEMAX 3JaHUN U COOPYXKEHUHU CJIe-
AYeT IPOU3BOAMTD [10 METOAAM CTPOUTEIHLHOU Me-
XaHUKHU, KakK TIpaBWJIO, ¢ YYETOM (PHMIUYECKON U
reOMeTPUYEeCKOU HEIMHEMHOCTU pabdOThl KOHCT-
PVKIIMH

1.2.4 Ilpy IpOEKTUPOBAHUU TIPEABAPUTETb-
HO HAIlPSXKEHHDbIX XEAe300€TOHHBIX KOHCTPVK-
UMM HAAEXKHOCTh KOHCTPYKIUU VCTAHABIIUBAOT
pacyeToM IIYTeM WCIOJIb30BAHUS PaCYETHbDIX
3HAYEHUN HArPY30K U BO3IEUCTBUU, PACHYETHDIX
3HAYEHUHN XapaKTEpUCTHUK MaTEpUanoB, OIpe-
Jae1SeMbIX C ITOMOUIBK COOTBETCTBVIOUIMX Yac-
THBIX KOS(MOUUUEHTOB HAACKHOCTU 1O HOPMA-
TUBHBLIM 3HAYEHUSIM 3TUX XaPAKTEPUCTUK C yUe-
TOM CTeIleHM OTBETCTBEHHOCTH 3AaHUU U CO-
OPVXXKEHUH

HopmaTtuBHbIe 3HAYECHUS HATPY30K U BO3/1EU-
CTBUH, KOIDPULUUEHTOB COYCTAHUN, KOIPPULIH -
EHTOB HAJCXKHOCTU MO Harpyske, KO3P@PUIIMECH-

M3naiine ohuiimaibHoC
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TOB HaJeXHOCTH O HA3HAYEHUIK KOHCIPVKIIMH,
A TAKOKE TTOAPAsIeIeHe HAIPY30K H FTOCTOgHbIE
M BpEMEHHDBIC (JUTUTE IbHbIE H KPATKOBPEMEHHDIE)
npuHunMaro1 corzracHo CHull 2.01 07.

1.2.5 Ilpu pacuete 31¢MECHTOB COOPHbBIX KOH-
CTPVKIIMHM HA BO3/IEUCTBHE VCUIHI, BOSHUKAIONIINY
[Npu Ux I10AbEME, IPAHCIIOPTUPOBAHUU U MOHTA-
KE, HATPY3KY OT BCCX 3MEMEHTOB CJIEAVET NMPHUHMU-
MaTb ¢ KOPPUIIMEHTOM AHHAMUYHOCTH, PABHbIM:
[,60 — r1ipit 1pancnoptuposadum; 1,40 — 11pH
noabeMe M MOHTaxe. /lonvckaercs NpMHUMATH
0onee HIM3KME, OOOCHOBAHHbBIC B YCTAHOBJICHHOM
opsike, 3HayeHUSd KOMPULUECHTOB JUMHaAMUU-
HOCTHM, HO HE HMXe 1.2).

2 Marepuansl 1Js NpeaABaAPUTEJIbHO
HAPSKEHHBIX 2KeJjie300eTOHHBIX

KOHCTPYKIIHH

2.1 beron

2.1.1 Tloka3zarequ KayecrBa 0€TOHA U UX
NpUMEHEHHE NPH NTPOEKTHPOBAHHH

2.1.1.1 /lng npenBapuTelbHO HaMPSIXCHHDIX
JKes1e300eTOHHBIX KOHCTPYKUMU, [TPOEKTUPYEMDBIX
B COOTBETCTBMHU C TpeboBaHusiMK HacTosiuero CII,
CJAE€AVET NpeaAyCcMaTpUBaTh KOHCTPYKLMOHHbIN TS -
Kenbii 0e10H cpeiHey ioTHoCcTH oT 2200 Ki/M-
1o 2500 kr/M® BKIIFOUUTEIIBHO.

2.1.1.2 OCHOBHBLIMHU [10Ka3aTCJAIMM KA4eCTBa
OCTOHA4, VCTAHABJIMBAEMbBLIMU NPU HNPOECKTUPOBA-
HUUW, SIBIAKOTCA:

a) KJjlacC 1o NpOYHOCTM Ha cxXatue B:

0) KJ1acC 110 MPOYHOCTHU Ha OCEBOE PACTIXeE-
Hue B, (Ha3HA4AIOT B CJIVYasaX, KOIJla 3Ta Xapakie-
PUCTMKA MMEET [JIABCHCTBYIOLLUEEC 3HAYCHUE U €¢
KOHTPOJIUPVIOT Ha [IPOU3BOJCTRBE);

B) MapkKa o MOpOo30CTOMKOCTM I (11a3HavyaroT
A8 KOHCTPVKLIMK, MOABEPragMbix ACHCTBUIO [10-
[IepeMeHHOro 3aMOPAXUBAHNI U OTTaUBAHUS)!

[} MapkKa o BOJOHEMNPOHULAEMOCTH W (Ha-
JHAYAKOT A9 KOHCTPYKILIUH, K KOTOPLIM [TPEIbAB-
AT 1peOOoBaHMs OIPAaHUYEHUS BOIOIIDPOHULAC-

MOCTIH).
K.tacebl ©0€10Ha MO MPOYHOCIM Ha CKalue B u

OCEBOE pacTsKeHUe B, OTBEHAOT 3HAYCHUIO [apat-
TUPOBAHHOMU IpoYyHOCTH OeToHa (MIla) ¢ obdec-
rnmeueHHocToio 0,93,

2.1.1.3 /Ina npeaBapuTeibHO HanpsiKCHHbDIN
KEJAC300CTOHHDBLIX KOHCTPYKUMI CJICAVCT TIPEeaVve -
MATPUBATL OCTOHDBI CACIVIOLLMX KJ1ACCOB 1 Mapok:

a) KJ1acCOB IO IPOYHOCTHU HA CXKaTHe:

B320: B25; B30; B35; B40; B45; B50; B55: B60;

0) KJACCOB 110 MPOYHOCTH HA OCEBOE PaCTsi-
Ketne:

2

BO.8; B1,2, B 1.6: B 2,0 B24; B2.8: B3.2.
B) MApPOK 110 MOPO30CTOMKOCTH!
F>0, F75: F100. F150; F200; F300; F400; F300:

) MaApoOK MO BOJOHCIPOHITILACMOC] U:

W2: W4: W6, WE: W10, W12

2.1.1.4 Bospacr 0e10Ha, OTBEUYAWULIMU €0
KJACCY 11O TMIPOYHOCTH Hd CAATHC U OCEBOE PdcC-
TAXCHUE (MPOCKTHBIM BO3PACT), HAZHAYAIOT MNMpU
NPOEKTHUPOBAHM HCXOJA M3 BO3MOXKHbIX Pea.1b-
HLIX CPOKOB 34IPVKEHHS! KOHCTPYKUUN [TPOeKI -
HbIMH Harpyv3navu. llpn OTCYTCTBUM 3THUX JIdH-
HbIx K.1acC OC10HA VCTAHABJIMBAIOT B BO3pacie
28 CYTOK.

2.1.1.5 /Ing npeaBapHTEIbHO HAIPsKEHHBIX
KOHCTPYKUMHN PEKOMEHIVETCH TIPUMEHATH K.1aCC
OETOHA IO MPOYHOCTU HA CXKATHUE B 3aBUCUMOCTU
OT KJ1acCa HaIpsracMou apMaTypbl, HO HE HUXKE
B20.

[lepenaToyHVIO NPOYHOCTL OETOHA Rbp (IpoY-
HOCTb OETOHA K MOMEHTY €Io 00XKaTus, KOHTPO-
JUpyeMas aHAI0TMYHO KJIaccy OETOHA 110 Nnpouy-
HOCTHM Ha CXKaTue) CI1eayeT Ha3HayaTb HE MEHeEe
[5 MIla u He venee 50 % npuHATOro Kjiacca oe-
TOHA 10 TPOYHOCTHU Ha CxKaTue.

2.1.1.6 Mapky 6eToHa Mo MOPO30CTONKOCTHU
Ha3HAa4YawT B 3aBUCUMOCTU OT TPEeOOBAHUU,
NPEADBIBIAACMBIX K KOHCTPYKLUSM, DEXKUMA UX
SKCILIVATALUM U VCIIOBUU OKPYXAKUIEN CPEJIDI.

J1151 HaA3eMHBIX KOHCTPVKUMHT, TTOABEPraeMbIX
ATMOCQEPHbBIM BO3UCHCTBUAM OKPVXKAIOLLEH Cpe-
Abl TIPU PACYETHOM OTPHLIATENBEHON TEMIIEpATYPE
HapVy>XHOTI'O BO34VXa B XOMOJAHLIN [I€PHUOA OT MU-
Hyc 5 °C 10 MHHYC 40 °C, NpMHUMAOT MapKy
OCTOHA MO MOPO30CTOMKOCTH HC HMXKEe F75, a npu
PACUETHOU TeMITepaType HAPVKHOIO BO34VXAa
BhILIE MUHVYC D “C B VKA3aHHbIX BbI1IE KOHCTPYK-
LMY MAPKY OTOHA 110 MOPO30CTOUKOCTU HE HOP-
MUPVIOT.

B octanbHbIX ciavyasgx TpedyeMble MapkKH Oe-
TOHa MO MOPO30CTOUKOCTH YCIAHABIUBAKT B 3a-
BHCHUMOCTHU OT Ha3HAUYeHMUS KOHCTPVKLUMU U YC-
TOBUHN OKPVAKAKOUIEH CPEDhI 110 CACHUATBHBIM YKa-
3AHUSIM.

2.1.1.7 Mapky 0eToHa MO BOAOHENPOHUILAC-
VIOC T HA3HAYAIOT B 3aBMCHMOCTH 0T rpeOOBaHHIM,
[PeABSBASEMbIX K KOHCTPYKLUHUSAM, PEXKUMA UX IK-
CILIVATALMU U VCIIOBUH OKPVKAKOLIEH CPEIbl.

JU1st HaA3eMHDBIX KOHCTPVKLUMHI, MOABEPraeMbly
ATMOC(HEPHBIM BO3ACHCTBMUAM MPU pACYeTHOU OT-
DUIIATEILHONW TEMIICpATVPE HAPVYXKHOIO BO3/1yXA4
Bbilie MHMHVC 40 °C, a4 TAKAC L1 HAPYXKHBIX CTCH
OTAI.IMBAEMblx 31aHUH MAPKY OCTOHA [TO BOJOHE-
[IPOHHLAENMOCIHN HE HOPMHUPYIOT.

B OCT@IbHBIX CIvVUasix TheOyeribie MapKK 0eT10-
Ha 110 BOAOHEINPOHMLACMOCTH VCTAHABAMBALIOT 110
CTICTIMATBLHBIM YKA3AH IS M.




2.1.2 HopmaTuBHbie M pacueTnble 3HAYEHUS
XAPaAKTEePUCTUK 0eTOHA

Hopyvamughbie 3HaueHUs NPOYHOCHHbIX
XapaKkmepucmuk 6emona

2.1.2.1 OCHOBHBIMI IPOYHOCTHBLIMM XapaKTe-
PUCTHKAMM DETOHA 4BISIOTCH HOPMATUBHBIC 3HA-
YEHMSI:

- COTNPOTHUBJICHUA DETOHA OCEBOMY CXaTUIO R,

- COMNPOTHUBACHU DETOHA OCEBOMY pacCTsikKe-
HHIO th,n'

HOpMAaTUBHbBIC 3HAYEHUSA CONMPOTUBJIEHHUS Oe-
TOH& OCEBOMY CXKATUIO (NTpU3MEHHAs IPOYHOCTD)
U OCEBOMY PACTSXKEHMIO (IPpU HA3HAYEHUM KJlacca
OE€TOHA MO MPOYHOCTU HA CXATHE) NMPUHUMAIOT B
3ABMUCUMMOCTHM OT KJlacca O€TOHA o MPoO4YHOCTU Ha
cxarue B cornacHo taonuue 1.

[1py HazHaueHuu Kiacca 6DeToHa 1Mo NMPOYHOC-
T Ha OCEROE pacTsikeHue B, HOpMaTUBHbIE 3HA-
YeHU COMPOTUBIEHUSA DETOHA OCEBOMY PacCTsKe-
HUIO K, TIPUHUMAOT PABHbLIMU YUCIOBOI Xapak-
TEPUCTHUKE KJacca DETOHA HA OCEBOE PaCTsIXKEeHHUE.

Pacuemmble 3HaUeHUS NPOYHOCIHbIX
XapaKmepucmuk 6emona

2.1.2.2 PacueTHble 3HAYEHUS COMPOTUBIIEHUS
OcTOHA OCEBOMY CXATHIO R, 1 OCEBOMY pacTsxe-
HUIO R, ONpencisior rno Gopmyiam:

Taoaunna |
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3HAUYCHMS KOOYDPUUMCHTA HAAECKHOCTU MO
OETOHY MPK CXKATUM Y, TPUHUMAKOT PABHBIMHU:

1.3 — 1 npeaebHbIX COCTOSHUM [TO HECy-
el crrocoOHOCTH (riepBagd rpyrina);

.0 — i npenebHblX COCTOSHMI 110 DKCII-
AVATallMOHHOW TIPUIOAHOCTU (BTOpAas Ipyria).

3HayeHUd KOG hULEHMEeHTA HAAEXKHOCTU 10 Oe-
TOHY HpH PACTAXKEHUU Y, NPUHUMAIOT PAaBHbIMU:

1.5 — andg npeaesbHbIX COCTOIHUU T10 HECY-
IEH CMOCODHOCTH NPU HA3HAYEeHUMU Kiracca 0eTo-
Ha MO NMPOYHOCTU Ha CXKaTUE;

1,3 — nnsg npeleibHbIX COCTOAHUM 110 HECY-
el CoCOOHOCTU MPU HA3HAYCHUH Kilacca 0eTo-
Ha 10 [TPOYHOCTU Ha OCEBOE PaACTSIXKEHUE,

[.0 — nng npeneiabHbIX COCTOSSHUU T10 IKCII-
JIVAaTALLMOHHOHU MPUTOJAHOCTHU.

PacyeTHble 3HAYEHUS COMPOTUBIEHUA OETOHA
R, R, RMW Ry, ., (C OKDYIJIEHUEM) B 3aBHCHUMOC-
TH OT KJ1acca OeTOHa IT0 MIPOYHOCTH HaA CXATUE U
OCEBOE PACTsKeHUE NMPUBEACHBL. UIA MPENEIbHBIX
COCTOSIHUM TIePBOM I'PYIIILL B TAOIMLIAX 2 U 3, BTO-
pOU IpyInbl — B Tabnuue 1.

HHopMaTUBHbBIC 3HAYEHMs CONPOTUBIEHUA OETOHa K, , ¥ K, , 1 pacyCTHLIC 3HAYCHHUS
. COTNPOTUBIEHUS GeTOHA 1S NpeAeibHbIX COCTOSIHMH BTOpOH rpynnet R, . 1 K, ., Mllia,
Hat COHPOTHBACHIA npyu K11acce OCTOHA MO NPOYHOCTH Ha CXaTUC

B15 B20 B2) B30 B35 B4( B45 B50 B53 B60
CxaTure oceBoe [1,0 15.0 18,5 22.0 25,5 29,0 32,0 36,0 39,5 43.0
(npu3MeHHass NpoYHOCTD)
Rb,ﬁ" Rrﬁ,aer
PacTsikeHUE 0ceBoC 1,1 1.35 1,55 1,75 1,95 2,1 2.25 2,45 2.6 2,75
Rbr,nf’ th,ser

Taonuua 2

By conpoTHUBieHUS

PacycTHbIC 3Ha4YeHUHs CONMPOTUBACHUA DETOHA L1 NPEAESIbHbBIX COCTOSHHH NCPBON I'PYITH]
K, n R, , MIla, nipu kiacce 6eToHa MO NPOYHOCTH HA CXKATUE

B15 B2( B25 B30 B35 B40 B45 B850 B55 B60
4
Cxkartue oceBoe (npusMeH-| 8.5 11,5 14.5 17.0 19.5 22.0 25.0 27.5 30,0 33,0
Has MPOMIOCTL) R,
Pactsikerine ocesoe R, 0,75 0,9 1,05 | 1.15 [,3 1,4 1,5 1.6 1,7 1,8

Taoagwuruuma 3

Bua conporupiieHUs

PacueTHRIC 3HAUYeHUS COTIPOTURIEHUS OeToHA IS TIpee./IbHbIX COCTOSSHUU NMEPBOM TPYIITLI
R, . Mlla, npu ki1acce betoHa no NpOHHOCTH HA OCEBOE PacTsaXeHHe

B, 0.3 B, 1.2

t

B, 1.6

B, 2.0 B, 2.4 B. 2.8 B, 3.2

PacTaxxenune ocesoe R, 0.62 0,93

1,25

1,55 1,85 2,15 2,45
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Taoauua 4

3HAUYCHIHS HAYATLHOTO MOIV.IA YTIIPYFOCTH OCIOI TIPH CKATHH U PACTRCH N
F,. MITa - 107" 1pu k1acce 6eToHa 110 IPOUHOCTH Ha CAKATHE
HR 320 B25 330 33> B44) 345 B30 B55 B60
- - ~ ) b ~ ~
24.0 27.5 30,0 32.5 340 36.0 37.0 33.0 39,0 39.5

2.1.2.3 B HEOOXONUMBIX CavyasgX pacueTHLIE 3Ha-
YEHItd IMTPOYHOCTHDLIX XapaKTePUCTUK OETOHA VM-
HOXAIOT Ha KOOMMOUUUEHTHI YCJIOBUK PadOThI v, .
VUUTBLIBAIOLILE OCOOEHHOCTH PadOThI DETOHA B KOH-
CTPYKLUUM (XapaKTEP HATPY3KHU, VCIOBUS OKPYXKa-
IOIUECH Cpedbl U T.1.).

BausiHue AIUTENLHOCTM ACHUCTBUSA CTaTHUEC-
KOW HArpy3KM YUYUTbIBACTCS KOIPPULIMEHTOM VC-
JTOBUH pabOTbl OCTOHA Y,;, BBOAMMBIM K PACYeT-
HbIM 3HAQUCHUAM CONpoTuBieHUN R, 1 R, W npu-
HUMAEMBbIM PaBHbBIM:

Yy = 1,0 — npu HENPOLOJLKUTEIbHOM (KpaT-
KOBPEMEHHOM) JAEUCTBUU HATPY3KU:

Vo = 0,9 — 1pu NpoaoKUTENbHOM (JUIMTENTD-
HOM) RECUCTBUM HATPY3KHU.

BingHUe TIONEPEMEHHOIO 3aMOPAXKUBAHUS U
OTTAUBAHUS, & TAKXKE OTPHUUATEABLHBIX TEMIIEpa-
TYP VUUTBIBAIOT KOIQPULUUEHTOM YCIOBUI pado-
Tbl OeToHa vy, < 1,0. JIns Han3eMHbIX KOHCTPYK-
HUU, MOABEPracMbIX aTMOCKHEPHbIM BO3ACUCTBM-
M OKPYXAWUIEN CPEeAbl MTPHU pACYETHOM TEMIIEpA-
TYPE HApPYXHOILO BO34yXa B XOJIOAHBLIM TIepUOAd
MUHVC 40 °C 1 BblllIe, IPUHUMAIOT KOIDOULIUEHT
Yy = 1,0. B ocTasibHBIX Ciydanx 3Ha4eHus Ko hu-
[IMEHTA Y,, MPUHUMAIOT B 3aBUCUMOCTH OT HA3Ha-
YEHUS KOHCTPYKUUU M YC.IOBUN OKPYXKAIOLLEH Cpe-
bl COTJIACHO CIELINAIbHbIM YKA3aHUSIM.

bt

Hechopmanuonnsie xapakmepucmuku 6emona

2.1.2.4 OcHOBHbIMI AedOPMALIMOHHBIMUY Xa-
pAKTePUCTUKAMH OETOHA IBJISIOTCS 3HAUYCHUS!

- MPEAEJIbHBIX OTHOCUTENbHLIX AeOopMaLMU
DeToHAa NPU OCEBOM CXXATHUHU M PACTEXKEHUN (NIpH
OJJTHOPO/IHOM HAaTIIPs>XXEHHOM COCTOSIHUK OeTOHA)
Ehm v Ehm;

- HAYANBHOTO MOV VIIPDYIOCTU £, ;

- KO PULKMEHTA (XapaKTCPUCTUKU) MTOJ3YYe-
CIH @y )

i

Taonuuwa D

- KO3(h@dULMEHTA TMONepeyYHO aedopmMalivm
oeToHa (koadduumenTa [lvaccona) Vy p

- KO3 DULIMEHTA AUMHEUNHOW TeMIIepaTypHONI
nedopmauny 0ETOHA .

2.1.2.5 31auenud npeaeabHbiX OTHOCUTENbHbIX
aedopMaluui OeTOHA MPUHUMAIOT PABHBIMU:

[PU HEMPOLO/LKUTEILHOM NEMCTBUU HArpy3Ku

€,, = 0,002 — 0pKn OCEBOM CXATUU;

£,,, = 0,0001 — rpu 0CeBOM PacCTsKEHUH;

[PU TIPOACJIKUTEIBHOM IEUCTBUM HATPY3KHU ~—
10 TadjsiMlEe 6 B 3aBUCUMOCTH OT OTHOCUTENBLHOMN
BJIAXKHOCTU OKpYXAKLIEN Cpeabl.

2.1.2.6 3Ha4yeHUd HAYAJTLHOTO MOAYASA VIIPY-
[OCTU OETOHA [PU CXKATUU U PACTIKEHUU MIPUHU -
MAIOT B 3aBMCUMOCTH OT Kj1acca OETOHA 10 MpoYy-
HOCTHU Ha cxaTue B cornacHo tadbauue 4.

[Ipyu NpOAOTKUTEIBHOM JEUCTBUU Harpy3kM
3HAUEHUY HayvyajJabHOro Moavis aedopMmauunin oe-
TOHa OIPEACASIOT 10 POpPMYVIe

L

| + Pper

E[D —

T

’ (3)

rae ¢, ., — KOSMDOULHMEHT NMOJA3YUeCTH, IPUHU-
MaeMbii cornacHo 1. 2.1.2.7.

2.1.2.7 3HauyeHUs KOdPPULIMEHTA MOJI3Y4YeCTU
OCTOHA ¢, , MPUHUMAIOT B 3aBUCUMOCTHU OT YCJIO~
BUI OKPYXKAKILUEN Cpeabl (OTHOCHUTEIBHON BAaX-
HOCTH BO31yXd) M Kjacca OeToHa. 3HAYEHUS KO-
3(hpULHEHTA [TON3YYECTH OETOHA TpPHUBEAEHbI B
TAOJINLIE .

2.1.2.8 3HayeHue KosxdpduumueHTa nonepey-
HOM JepopMaliiy 0ETOHA JONTYCKAeTCs MTPUHUMATE
v, p = 0.2,

2.1.2.9 3naveHue xoxdpduumedTa TMHEeHHOU
TeMIIEPATYPHOH AeopMallui DETOHA TIPU U3ME -
HeHUU TeMmneparypbl 0T MuHyC 40 °C no rumoc
50 °C npuuumator o, = 1-10 °C-!,

OTHOCUTE TbHAA B.1AKHOCTD SHaYCHUSE KOOPMHUHEHTA MOI3YUCCTH @, , TPH KJIACCE DCTOHA HA CXKaTHE
BO3,1YNa OKPYXAlolLeH
Cpeanl, 7 BI5 320 B25 B30 B35 B40 B45 B30 353 B60
Boite 75 2.4 2.0 1.8 [.6 1.5 1.4 1.3 1.2 1.1 1,0
40—75 3.4 2.3 2.3 2,3 2.1 1.9 1.8 1.6 1,5 i.4
Hitxe 40 4.8 4.0 3.6 3.2 3.0 2.8 2.6 2.4 2.2 2.0

L

[(fpuMegaH e — OTHOCHTCIBHYIO BIAXHOCTD BO3AYXa OkpyXatolleit cpeasl npuHumaiot no CHufl 23-01 kaxk cpeaHiolo
MCCHYHYIO OTHOCHTENBIIVIO BIAKHOCTHL HAUDOICC [CILIOrO MCCHII 14 PAanOHd CTPOHTEILCTRA.
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Huaepammol cocmosiHusi 6emoHa AMU, TIPMHUMAIOT TPEeX- M ABYXJIMHCHHYIO JMar-
DAMMBI (PUCYHOK ).
2.1.2.10 B kayecTBe pacyCTHLIX IMArPAMM CO- JlnarpaMMbl COCTOSIHMS OCTOHA HMCIOABb3YIOT
CTOSiHUSE DETOHA, ONMPENENMIOMMNX CBA3L MEXKy [pi pacyeTe xeae300eTOHHBIX 2JIEMEHTOB I10 He-
HAMPSOKEHUAMU ¥ OTHOCUTEILHBIMU AehOopMalLiit- AMHEIHHON nehOPMAIIMOHHON MOIEH.
a) A o
G, = Opy = R, - -
Op)
arctg £
ey £,
-
Ep1 Eho p2
0) A G,
&
-

ghi red Eb(} Eb?.

d — TPeXJIUHENHAst, O — ABYXJIMHEWHAS

Pucynox 1 — JInarpaMmbl COCTOSIHHNS CKATOro OETOHA
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2.1.2.11 Ilpu rpexinHeHoIt aMarpasMme (piu-
CYHOK 1. @) CKUMAIOLLIC HatlpsKeHns 0eTona o,
B 3aBUCHMOCTH OT OTHOCHTEJBbHbIX Ae(OpMalLlilii
YKOPOYEHHS OCTOHA €, OTNPEEHOT MO (POPMV.TAM:

npu O <g, <€,

)
G, = COp | Ep T Ep L Op R, (5)
[ 7 3
Ry ) gy gy Ry
[MpU €, SE <E,
Gb — Rh. (6)

SHAYEHUsT HaNpsKenuil o, ITPpUMHUMAIOT:

G = 0.6 R

b'r

4 3HAYEHUS OTHOCUTEIIbHBIX 1e@OpMaALIUK €, TIPU-
HUMAaoT:

Sp1 T T
L
b

3HAYEHUsl OTHOCUTEJbHBIX J€DHOPMALIMN €,
MTPUHUMAIOT:

pyu HENPOAOTKUTEILHOM JEUCTBUU HATrpV3s-
KU €,,= 0,0035;

[PU [POACJIKUTEIBHOM IEUCTBUK HATPY3KH —
rmo tabsauie 6.

JHavyeHud R,, £, 11 &, TPUHUMAKOT COIACHO
nmn. 2.1.2.2, 2.1.2.3, 2.1.2.5, 2.1.2.6.

2.1.2.12 Ilpu aByxauHEHHOM anarpaMme (pu-
CYHOK 1,0) cKuUMarolue HanpsikeHus 0erona o,
B 3aBUCHUMOCTU OT OTHOCUTENbHBIX JedopMaluid
€, OMPCACIKIOT MO DOPMYIAM:

npu 0 <€, <€, .y

Gp = Ef;,m € (7)

Taonouuwa 6

= <7 <
HUPW Cpp ey = Cp = Epo
—_ )
Gb T Rh. (b)

3HaA4YeHM NPUBEIEHHOTO MOAYJIA JehopMaLui
~ . . ) .
OeTOHA £, TIPUHHMAIOT!

R
Eh.rﬁ*d — 2 * (9)

Eﬁ],f‘é‘ff

JHaAYeHUs OTHOCUTEAbLHbIX AedhopMal Uit Ep1 red
pDaBHbI:

- [IPY HEMPOAOLKUTELHOM JEUCTBUU HATPY3-
KH ghl,r&*d — OOO]D’ g

- [IPpU NPOIOJKUTEILHOM [EHCTBUUM HArpy3s-
KU — o taonuue 6.
3HadeHua R,, €,, npMHUMalOT Kak B11. 2.1.2.11,
, , — [0 TabauLe [

2.1.2.13 PactaruBaroiuc HanpsaxeHusa 0eTo-
1Ha 0, B 3aBUCUMOCTH OT OTHOCUTEAbHBIX Aepop-
MALMIl €,, ONPENCHAIOT 10 1uarpaMmmam, Mpuse-
JeHHbIM Ha pMcyHKe 1. [1pu 3TOM pacueTHbIE 3HA-
YCHMS COTIPOTMBACHUS OeTOHA CXKaTHIo R, 3aMe-
HAIOT HA pacyeTHBIC 3HAUCHUS COIIPOTHURIICHUS Oe-
TOHA pPacTsLKEeHUIO R, comtacHo . 2.1.2.2,2.1.2.3;
3HAYEHMS HAYaJAbHOIO MOAVJSA ynpyroctu £, ori-
peaesitioT coracHo 1. 2.1.2.6; 3Ha4YeHMs1 OTHOCH -
TeJIbHOW Achopmalnu €, TPUHUMAIOT COIJIACHO
n. 2.1.2.5; 3Ha4€HUSI OTHOCUTEIBHON JAePOpMaLliu
€,» IPUHUMAIOT TIPU HEMPOAOKUTE/IbHOM JIeH-
cTBUM Harpysku €,, = 0,00015, npu npnaosxu-
TeJIbHOM JAEMCTBUM HArpy3KM — o Tadbnuue 6. /1n4a
NBYXTHHEUHOU IMAarpaMMpl NPUHUMAIOT €, =
= (.00008 — npu HEepOAOTKUTEILHOM ACHCTBUMU
HAIPV3KU, a NMPU NPOAOJIKUTEIbHOM — [0 TabIu-
e 6: 3HaueHus £, onpenesasior no gopmyie (9),
[MOACTABASASE B HEC K, VM€, .

2.1.2.14. tpu pacyete NpoOYHOCTH Keae300e-
TOHHDBIX 3JIEMCHTOB 110 HEJIMHEUHOM AedhopMariu-
OHHOM MOAENH J1/id ONpeaeNeHUA HAIMPSAXKECHHO-
1e(POPMUPOBAHHOTO COCTOSIHUSA CXKATOU 30HBI OC-
TOHAQ HMCIOJAbL3VIOT AMAIrPAMMbI COCTOSHUSA CXKATO-
ro 0etoHa. npuBcaeHHsie B . 2.1.2.11 u 2.1.2.12,

a R

O1HOCUTCTbHBIC JchopMauliu OeTOHA [IPH NPOIOTKRHUTCBHOM J1EHMCTBHMI HATPV3KH

OTHOCHTEILHASA BIAXKHOCTh BOIIVXA

|

MCCHYITIVIO OTHOCHTCIBbHVIO BUIAKHOCTD HAMOOICC TCILIOTO MCCHUA 14 PAHOHI CTPOHTCIBCTEA.

OKpYXKalolei cpelnl, % Pt CoRaTHN [1IPH PACTsKCIH
. ! ) 3 , } . 3 X 1 . 3
e, 10 £,- 10 €t py 10 g, 10 £, 10 Eprt oy 10
Boitre 75 3.0 4.2 2.4 0.21 0.27 0,19
40—75 3.4 4.3 2.8 0,24 0.31 0,22
Huxe 40 4.0 J.0 3.4 0,28 0.36 0,26
[Ipusmevanne— OTHOCHTCILHYIO BIAKHOCTL BO 3Ty Xa OKpyKAIoLeH cpedsbt npuHnMatoT no CHull 23-01 kak cpeatioo
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C JEPOPMAIIMOHHBIMU XAPAKTEPUCTUKAMU, OTBE-
YA LHMH HEMMPOAOLAXUTEILHOMY JIEUCTBUIO Ha-
rpy3ku. [lpu aToM B KauecTBe HAauboOI€€ NMPOCTOM
UCIOABL3YVIOT ABYXJIMHEUMHVIO AUATPAMMY COCTOS -
H11sT OETOHA.

2.1.2.15 Tlpu pacueTte oOpa3oBaHus TpelliUH
B KeJIE300€TOHHBIX KOHCTPYKUMSIX 1O HEJUHEH-
HOI 1ePOPMALIMOHHON MOJIEIN L4 OrNpeacae HUS
HAarpaXeHHO-IC(OPMUPOBAHHOTIO COCTOSHMUS
CXKATOrO U PACTHHVYTOTr0O OETOHA UCTTOb3VIOT TPEX-
JTUHEUHYIO JTUarpaMMy COCTOSHUSI OeTOoHa, TMpHU-
BeaeHHyo B . 2.1.2.11 v 2.1.2.13, ¢ nedpopma-
IUOHHBIMH XapaKkTepUCTUKAMHM, OTBEYAKOUIUMMU
HETIPONO/LKUTEIbHOMY JEUCTBUIO HAarpy3ku. A Byx-
JIMHEUHYIO guarpammy (. 2.1.2.12, 2.1.2.13) kax
HanboJs1ee MPOCTYIO MCHOJB3VIOT AJd9 OIpenesie-
HUA HANIPSAKEHHO-1e(POPMUPOBAHHOTO COCTOSSHUS
PacTIHYTOTO OETOHA IIPU YIIPYron padoTe CXKaTo-
o 0eToHaA.

2.1.2.16 Ilpu pacuere gecdopMaliuif Keme3o-
OETOHHBIX DJIEMEHTOB [0 HEJIMHEHHOU nedopMa-
UAOHHOU MOIENHU HPU OTCYTCTBUM TPEILUH NI
onpeAcseHUs HarNpsKeHHO-AE(POPMUPOBAHHOIO
COCTOAHUA B CXKATOM U PACTAHYTOM OETOHE MC-
[NOJAB3VIOT TPEXJIMHENHYIO AarpaMMy COCTOSIHUS
OETOHA C YYETOM HENPOJOJIKUTEIBHOIO U TIPO-
AOJIXKUTENBLHOTO AeHCTBUA Harpy3ku. Ilpu Hanu-
YUU TPELLMUH A9 ONPEeACTICHUA HANPSIKEHHO-/1¢-
(POPMUPOBAHHOTO COCTOSHUS CXKATOTO OETOHA I10-
MUMO YKa3zaHHOM BBILIE AMarpaMMbl MCIIOJb3Y-
I0T, KaK HAanOonee MpocTyio, ABYXUIMHEHUHYIO 1U-
arpaMMy COCTOSIHUS DETOHA ¢ VHETOM HEPOHOI-
)KUTEALHOTO U NPOAOTIKHUTENABHOIO NEUCTBUA Ha-
PY3KH.

2.1.2.17 1lpu pacyeTe packpbiTUsd HOpMaib-
HBIX TPEIUMH 1O HEJIUHEHHONH AS(POPMALUOHHOI
MOLEIU AN ONpeneJeHUs HalpsXeHHO-I1edop-
MUPOBAHHOI'O COCTOSHUS B CXATOM OE€TOHE MUC-
[TONbL3VIOT IMATPAMMAbI COCTOSHUA, NPUBEAEHHDIC
B 2.1.2.11mu2.1.2.12, ¢ y4eTOM HENPOION KU -
TEJbHOI'O JeUCTBUSA HArpy3ku. Ilpu 3ToM B Kaye-
CTBE Hauboiee NpOCTON UCTIOJIB3YIOT ABYVXJIMHEN -
HVYIO AMarpaMMy COCTOSTHMUS OeTOoHA.

2.1.2.18 Baugnue nornepeMeHHOIro 3aMopa-
KUBAHWS M OTTAWMBAHUS, 4 TAKXKE OTpULIATE)Ib-
HbIX TeMIieparyp Ha aeopMallMOHHbIE XapaKTe-
PUCTUKHU OETOHA YYUTHLIBAIOT KOIDPULUEHTOM
ycnoBu# padoThl v, < 1,0. 119 Haa3e MHbIX KOHCT-
PYKLUMK, TTOABEPragMbIX aTMOCKHEPHBIM BO3IEH-
CTBMAM OKPYXAIOUIEN CPEAbI TPU PACUETHON TEM-
[eparype Hapy>KHoro BO3/1yXa B XOJTOJIHbBIN [TEPU-
oa MUHYC 40 °C u Bbille, NPUHUMAIOT KOIDDU-
HueHT vy, = 1,0. B ocTanbHbIX caydyasix 3HaYeHUs
KO3dPUUUEHTA Y, TNPUHUMAIOT B 3aBUCUMOCTH
OT Ha3zHaYCHUSI KOHCTPYKUHHA M YCIOBUH OKpY-
XKalen Cpebl.

CIT 52-102-2004

2.2 Apmarypa

2.2.1 Tloka3areau Kayecrsa apMaryphbl

2.2.1.1 Insg apMUPOBAHUS NTPEABAPUTETIBHO
HampsRKeHHBIX 2KeNE300€TOHHBIX KOHCTPYKUUN
cjeayer NPUMEHITh OTBevyalowyw TpebOBaHU-
dM COOTBETCTBVIOLMX TOCYJAAPCTBEHHBIX CTAH-
AapTOB MWW YTBEPXKIAECHHBLIX B VCTAHOBJIEHHOM
NOPAJIKE TEXHUUYECKUX VCJTOBHMU apMaTypy clie-
JVIOLIMX BUJIOB:

- rOpAYEKaATAHYIO [MadKYyI0 ¥ NepUOAUYECKO-
o Npodpuis ¢ MNOCTOSAHHON U [EPEMEHHOUN BBICO-
TO BBLICTYIIOB (COOTBETCTBEHHO KOJBLLEBOU U CEP-
NOBUAHBINA npoduan) nuameTpoM 6—40 MM,

- TEPMOMEXAaHUYECKU YIPOUYHEHHYIO TIEPUO-
AUYECKOro npoduiasdl ¢ TIOCTOAHHOU U MEPEMEH-
HOM BBICOTOM BBICTYIIOB (COOTBETCTBEHHO KOJIb-
LEBON U CeprMOBUAHBIN NpodUin) 1MaMeTpoM 6—
40 MM;

- XOJOAHOAC(POPMUPOBAHHYIO NTEPUOAUYECKO-
ro npodusst AMuaMeTpoM 3— 12 MM;

- apMarypHble KaHaThl AUAMETPOM 6—13 MM.

2.2.1.2 OCHOBHbIM NTOKA3ATEJAEM KA4eCTBa ap-
MAaTypbl, YCTAHABJIUBAECMbIM IPU MPOECKTUPOBAHUU,
ABJISAETCS KNAacC apMaTypbl 110 NPOYHOCTHU HA pac-
TSKEHUE, 0003HAYAEMBbIN:

A — IU1d TOpSAYEKATAHOHU U TePMOMEXaHUYEC-
KW VIIPOUHEHHOUW ApMaTyphbl;

Bp — /118 BBICOKOIIPOYHON XOTOAHOAE)OPMH -
POBAHHON apMaTypbl NEPUOAMUYECKOTO NPOPUNS;

K — g apMaTypHbIX KaHATOB.

KJraccbl apMaTtyphl 110 IIPOYHOCTU Ha pacTs-
KEHMEe OTBEYAIOT TapaHTHUPOBAHHOMY 3HAUYEHMIO
[peaejga TEKy4eCcT, MU3NYECKOro Ujln yCIOBHO-
ro (paBHOro 3HAYEHUIO HAIPSIXKEHUM, COOTBET-
CTBYIOLLMX OCTATOYHOMY OTHOCUTEIBHOMY VIUJIN-
HeHuto 0.2 %), ¢ 0oDeCrneyeHHOCThO HE MeHee
0,95, onpeaensieMoMy IO COOTBETCTBYIOIIUM
CTaHJapTaM.

KpoMme Toro, B HEOOXOAUMMBIX C/AYVYAsIX K ap-
MaType MNpeabsIBaASdiOT TpeOOBAHUA MO JOIOJHU-
TeJ1bHBIM IMOKA3aTENIM Ka4eCTBa: CBAPUBAEMOCTh,
[IJIACTUYHOCTB, XJIAJJOCTOUKOCTH U 1P.

2.2.1.3 /Ing xene306eTOHHbBIX KOHCTPYKUIHI,
[IPOCKTUPYEMBIX B COOTBETCTBUU C TPEOOBAHNIMMU
Hactosiero CII, cnenyer rnpenycMaTpmBarTh:.

B KA4YEeCTBE HAIpIracMoy apMaTyphl:

FOpSI4eKaTaHYIO U TEPMOMEXAHNUYECKH YITPOY-
HEHHVIO [lepuoandeckoro npoduis kiaccon A600
(A-1V), A800 (A-V) u A1000 (A-VI);

XOJA0AHOAEPOPMUPOBAHHVYIO TIEPUOANYECKOTO
npoduns kiaaccos oT Bpl1200 no Bpl1500 (Bp-11);

KaHaTHYO 7- U 19-nipoBosoynyio kiaccos K 1400,
K 1500 (K-7, K-19);

B Ka4yeCTBE HEHAalpAracMou apMartyphbi.

ropsiuekatTaHyo riaakyo kiacca A 240 (A-1);

7
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- TOPSYEKATAHVIO, TCPMOMEXAHUYECKH VIIPOU-
HCHHVIO M XOJIOJHOASMOPMUPOBAHHYIO TICPUOIHYUCC-
KOro npogunga kiaccos A300 (A-11), A400 (A-111),
A500 (A500C), B300 (Bp-I, B500C).

2.2.1.4 Ilpu Bb1OOpe BMAa U MAPOK CTATH 115
ADMATYPLI, VCTAHABAMBAEMOM IO PACYUYElY, A TaK-
KC MPOKATHBLIX CTafey WISl 3aKIIHDLIX JIeTATICH
CACAVET YUUTHIBATH TEMICPATYPHLIC VCI0BUA 3KC-
rJivataumMiy KOHCTPVKUMKY M XapakTep MUX Harpyv-
JKEH UL

B KOHCTPYKLHMSX, 3KCIINYVATUPYCMDIX IIPUH CTa-
THYECKOHW HArpvi3ke B OTAILIMBAeMbIX 3IaHMX, a
TAKXE HA OTKPBITOM BO3/IVXE U B HEOTAIl/IMBAC-
MBIX 30aHUSX MTPU paCcyYeTHOH TeMuepatype MMUHYC
40 °C ¢ BbILIE, MOXKeT ObITh NIPUMEHCHA apMartypa
BCEX BhILIEYKA3AHHBIX KJIACCOB, 34 UCKTIOUYCHUEM
apMmatypbl ki1acca A600 mapku cranu 80C (nma-
meTpoM [0—18 mM), kiacca A300 mapki cTaia
Ctinc (amametrpom [18—40 mMm) u kiacca A240
Mapku ctan CT3KI, KOTOpbi€ NMPUMEHSAIOT [IPU
pacyeTHOM TteMreparype MUHYC 30 °C U BbILLE.

[lpu npyrux vcioBusiX SKCIavaTtaluy Kiaacc
apMaTypbl U MapKy CTany NMPMHUMAIOT 10 CIIELIN-
AJIbHbBIM YKa3aHUSIM.

[Ipy NpOEKTUPOBAHUM 30HLI TEPEIAYU TTPEI-
BApDUTEJIBHOTIO HAIPSOKEHUSI, aHKEPOBKH apMarTy-
pPbl B OCTOHE U COEAMHEHUU apMaTyphl BHAXJIECT-
Ky (0€3 CBapKH) CJACOVET VUUTBLIBATH XapakKTep Io-
BEPXHOCTU apMaTyphl.

[Ipy NpoOeKTUPOBAHUN CBAPHBIX COEAUHEHUU
APMATVPB! CJAE/lVeT VUUTBIBATH CITOCOD U3rOTOB.IE-
Hus apMatypbl (1OCT 14098; PTM 393).

2.2.1.5 /1nd MOHTAXHBIX (110ABEMHBIX) TETENE
S3IEMEHTOB COOPHBIX XKEIC300€TOHHBIX U OCTOHHDBIX
KOHCTPYKLMHU CIEAYET IIPUMEHSTL FOPSIYEKATAHVIO
apMaTypHyio ctajib kjacca A240 mapok Ct3cn ¢
CTt3rc.

B ciayyae ecam BO3MOXEH MOHTAXK KOHCTPVK -
LHHUU [IPU PACUYECTHOU 3UMHEU TEMIIEPATYPEC HUXKC
MUHYC 40 °C, 118 MOHTAXHBIX METEJdb HE JOMYC-
KaeTCy NpUMEHATH cTanb Mapku Crinc.

2.2.2 HopMaTusHbie U pacyeTHblEe 3HAYEHHUSA
XapakTepPUCTHK apMaTypbl

Hopsmamuenbsie 3Ha4eHusa npoUHOCMHbLX
XApaKmepucmuK apmamypbl

2.2.2.1 OCHOBHON 1TPOYHOCTHON XapaKIepuc-
TUKOU apMaTypbl IBASETCS HOPMATHUBHOE 3HAYeHUe
COMPOTHBICHUST PACTSLKEHUIO KR, NPUHUMaeMoe
B 3aBUCUMOCTH OT KJIacCa apMaTypbl 1o 1adsimue /.

Pacyemuste 3HAUEHUA NPOHHOCIIHBIX
XAPAKMePUCIMUK aQpMamypbl

2.2.2.2 PacyeTHbIC 3HAYCHMS CONPOTHBICHUS
APMATVPBL PACTAKCHUIO R onpenenstor 1o ¢Gop-
MVIIC

S

Taocoariuuwa 7

HopMaTHBHBIC 3HAUCH I
Hoviias. | COTPOTHEICHHUS pacTsiie-
K e S ;wT HiI0 R W pacueTHbIC
r”“’wv y Pl Snavcts COMPOTHRICHIIS
ADMALTPE APMATYPBL s ac sskenimio s [1PC1C b~
MM HBIN COCTOSIHMM BT1OPOH
rpvonel K. MITa
A240 6—4() 24()
A 300 6—4() 300
A400) 6—44) 4()()
A500 [0—40 500
A600) [ 0—4() 600
AR00 10—32 300
A 1000 10—32 1000
B500 3—12 500
Bp1200 3 1200
Bp 1300 7 1300
Bp1400 4:5:6 400
Bp1500 3 1500
K1400(K-7) 15 1400
K1500(K-7) 6:9: 12 1500
KI1500(K-19) 14 1500
R
R; = y a (10)
!
rae  y, — KO3(O@OUUMEHT HAAEXHOCTH IO apMa-

TVpe, MPpUHUMAEMbIH PaBHbBIM:
1A IpEeneAbHbIX COCTOSSHUH [1EPBOU IPYIUIbI:

[l — aag apMmartypbl kitaccos A240, A300 u
A400:;

1,15 — nu1g apMatypsl kiaccoB AS00, A600 u
A800:

.2 — g apMartypbl! kiaccos A1000, B500,
Bp1200—Bp1500, KI1400, K1500:

4151 TIpeaeJibHbIX COCTOAHWI BTOPOHW TI'PVII-
nor — 1,0,

PacueTHbIC 3HAYCHHS COINPOTHUBICHUS apMa-
TYPbI PACTAXKEHUIO R IPUBENAECHD! (C OKPYIJIEHH-
eM) JUISE TIPEACAbHBIX COCTOSHUI NMEPBOU I'PYIIILI
B TA0JIMLIE 8, BTOPOW IpvIlibl — B Tadauue 7. [pu
ITOM 3HAYeHUsd R, A [IPEATIbHBIX COCTOSHUIA
[1EPBOM I'PYIIILI IPHUHSTH! PABHBIMU HAUMEH bLUUM
KOHTPOJMPYEMbIM 3HAUEHUSM 110 COOTBETCTBYVIO-
M [OCT.

PacyeTHble 3HAUYEHUS COIIPOTUBIECHUS apMa-
TYPbI CKATHIO R NMPUHUMAIOT PABHBIMU pacyer-
HbIM 3HAUYECHUSIM COMNPOTUBIICHUS apMaTyphbl pac-

TSOKEHUIO R, HO HE 00J1eC 3HAYEHUM, OTBEYal0-

WuUx J1eopMaLIMsIM VKOPOUYEHUS OCTOHA, OKpPY-
KAKILETro CKATYIO apMalypy: 1IPU KPATKOBPEMEH -
HOM JIEMCTBUM Harpy3ku — He odonee 400 MIla,
MPpH ATUTEILHOM JACHCTBHH HAIPY3KH — HC 00-




T ag1itunua 8

PAacueTunie 3HaUCHH CONMPOTHBICHMSI
K 110 APMATYPBI T8 HPCACIbHBIX COCTOSTHMM
ADMATY Db nepron rpynnel Mlla
PACTSRCHITO K CKATHIO R,
A240) 215 215
- A300 270 270
A40{) 355 35
A500 435 435(400)
A600 520 470(400)
AS00 695 500(400)
ATN00 830 500(400)
5500 415 415(360)
Bp1200 1000 500(400)
Bp1300 1070 500(400)
Bp1400 1170 500(400)
Bp1500 1250 500(400)
K 1400 1170 500(400)
K1500 1250 500¢400)
[IpumMevanue— 3nayenns R B CKOOKAX UCNOJIb-
3VIOT TOUIBKO TNPU pacHeTe Hd KPATKORPCMEHHOE NEUCTBUE
HAarpy3KH

nee 500 MTla. /1ag apmatypsl kiaccos B500 1 A600
[PAHUYHbIE 3HAYEHUS COIPOTUBICHUSA CXKATHIO
[PUHHUMAIOTCH ¢ KO3IPPUUMEHTOM VCI0OBUH pa-
00ThI paBHLIM 0.9 (Tabauua 8).

2.2.2.3 B HEOOXOAMMBIX Cayyasx pacyeTHbIe
JHAYEHUSA TTPOYHOCTHBIX XapaKTEePUCTUK apMaTy-
Pbl YMHOXAIOT HAa KOYMOHULIMEHTH! YCAOBUU pado-
Thl Y, YUUTBIBAKOLIME OCOOEHHOCTH paboThl ap-
MATYPbl B KOHCTPYKLIUH.

PacyeTHble 3HAYEHUS! COINPOTUBICHUS XOMY-
TOB U OTOTHYTOMU IIOIEPEYHOM apMaTyphbl KJIaCCOB
A600 — A1000, Bp1200 — Bp1500 u kanatHO#t R
[IpUHUMAIOT He bojiee 0,80 (C y4ETOM BCeX I10-
Tepb) U He Oostee 300 MI]a. ﬁ pacuerax NpUHUMAa-
0T 0ObLICEe U3 VKA3AHHbIX 3HAYEeHU . PacyeTHbIe
3HaueHust Rt apMatypbl kiaccos A240—AS00,

B500 npuseaenst B CJI1 52-101.

JeopmauuorHbie XapaKmepucmuKky apmamypbo!

2.2.2.4 OcHOBHBIMU J1eHOPMALUOHHBIMU Xa-
PAKTEPUCTUKAMM apMaTypPbl ABJISIOTCS 3HAYCH U

OTHOCHUTENBHBIX AePOPMALIMU VIUIMHEHHUS ap-
MaTyphI € MPW JOCTHXEHU K HATPSIXKEHUIMU pac-
YETHOTO COIMPOTUBIEHUS R ;

MOAYJS VIIPYrOCTH apMatypsl £ .

2.2.2.5 3HauyeHUs OTHOCUTENbHLIX AedopmMa-
LMK APMATYPbI € NIPUHUMAKOT PABHBIMU:

U apMaTypbl ¢ QU3UYECKUM TIPEACIOM TE-

KVUECTH

CII 52-102-2004
Eo = 5= (] 1)

1 apMaTYpPbl € VCIIOBHBIM MPEACIOM TeKYYEe-
CTH

R
= — +0,002.
€ 3 + (12)

St
§

2.2.2.6 3HA4YEeHUS MOAYJI VIIPYTOCTH apMa-
Typbl £, MPUHUMAKT ONMHAKOBbIMM TMPU PACTH-
KEHWN U CXKATUM U PABHBIMMU.
E = 1,8-10°> MIla — a5 apMaTypHBIX KAHATORB
(K):
E =2,0-10° MIla — 1d ocTa1bHOM apMaTyphl

(A 1 B).

HHuaepammbt COCMOAHUS APMAMYPbL

2.2.2.7 Tlpu pacuere Kene300€ TOHHBIX 2JIEMEH -
TOB IO HEJUHEUHOU AeDOPMALMOHHON MOJEIU B
KayeCTBE pacyeTHOM AuarpaMMbl COCTOSIHUS (/€-
GoOpMUpOBAHWS) apMaTypbl, YCTaHABIUBAIOLIEH
CBSI3b MEXKIly HANPSLKEHUSMU O M OTHOCUTEIIbHbI-
MU AedopMaLMUSIMU € apMaTYpbl, IPUHUMAIOT AJIS
apMaTypbl ¢ (PU3NUYECKUM IIPEAEIOM TEKYUYECTH
kj1accoB A240 — AS500, B500 naByxaMHEHHYIO IM-
arpaMMy (pUCYHOK 2, @), a 1J1s1 apMaTyphbl C YC/JI0B-
HbIM [IpeaeoM TekyuecT kiaccos A600 — A 1000,
Bp1200 — Bpl500, K1400, K1500 — TpexsinHen-
HYIO (PUCVHOK 2, 0).

JIarpaMMbl COCTOSHUS apMatyphbl I1pU pacTs-
KEHHMU M CKATUU TIPUHUMAIOT OAMHAKOBBLIMU.

2.2.2.8 HanpsikeHust B apMaType ¢, COIJIACHO
NBYXJIUHEWUHOU JUarpaMme COCTOAHUA apMaTyphbl
ONPEACASIOT B 3aBUCUMOCTH OT OTHOCHUTEIBbHLIX

nedopMannit € no GopMmynam:

npu 0 <e <eg,

c =¢ F; (13)
npu e <e <e,

c.=R. (14)

3Hayenust € , £ M R NPUHUMAIOT COLJACHO
nm. 2.2.2.5, 2.2.2.6 1 2.2.2.2. 3Ha4eHUss OTHOCH-
TeJIbHOU AedOopMalUK €, NPUHUMAIOT PaBHBIMU
0,025.

2.2.2.9 HanpsikeHust B apMaType ¢ COIJIACHO
TPEXJIMHENHON AuarpaMme COCTOSSHUSI apMaTtypbl
OMNpencssiOT B 3aBUCUMOCTU OT OTHOCUTEIIbHDIX
nedopmanuii € 1o Gopmyiam:

npu 0 <€ <eg

c =¢ L (15)

) 5 57
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a)
A
GH{) — Gsf»’. = Rh
arctgE,
E'&
’-
ESD E‘af:'
0) -
A %
c, = LIR - —
c = R,
c, = 0.9R
arctg £,
E'&
-
EHI & g"}

a — JIBYNVIHHCHHAS, 6 — TPCXTHHEWHASA

Pucynox 2 — JIlnarpaMmbl COCTOSTHUSI PACTIHYTOMU ApMaTyphl

[IpU €, SE SE,

b

qu \H.ET#ES] lO',,i R <11R
R |'e —e, R | 7 (16)

5 y

i S/ _

&
1
—

3Hadenus €_, £ W R TIPUHHUMAIOT COrTac-

HO nm. 2.2.2.5.2.226n 22272
3HaueHHs HAMPSDKEHWIA O, TPUHHMAIOT PaB-
HbiMu 0,9R | @ HanpsokeHU 6, — paBHbIMU 1, 1R
3HAYeHUs1 OTHOCHUTENBHbLIX AedopMalui €

0,9R,
PHHUMAIOT DABHLIMK ~ 7 @ J1ePOPMALINH € , —

§

paBHbiMHK 0.015.

10

2.2.3 IlpeapapureibHbie HANPSDKEHUS APMATYPBI

2.2.3.1 IIpeapapurensiblie HaTIPSKEHUS apMa-
TYPbl G, MPUHUMAIOT e oonee 0,9R , s ropst-
yeKaTaHON U TEpPMOMEXaHMYECKU VITPOUHEHHOHU ap-
mMatypbl U He Oojsee 0.8R =~ is XonomaHonedop-
MHUPOBAHHOI apMaTypsbl U apMaTYPHbBIX KAaHATOB.
2.2.3.2 Ilpu pacyeTe npeaBapuTENbLHO HaAMNps-
KEHHbBIX KOHCTPVKUMHU CJIEAYET YYUTbIBATb CHUXKE-
HUe MpeABapUTE/bHbIN HaIllpsisKeHUU BCJIEJCTBUE
[OTEPb MPEABAPUTENLHOIO HATIPAXKEHUS /10 1Tepe-
Navyr VCUJIMH HaTsSXKeHUs Ha OCTOH (MEPBLIC NTOTE-
pU) M TIOCJE Tepeaavymn yCcuangd HaTIXEHWS Ha

OETOH (Bropble NMOTEPH).




{IepBBIC MTOTCPH LIPEABAPUTCABHOIO HATIPSIXKE-
HIts BKJIOYAWOT IHOTEPUH O1 pejakcauuu rnpeaBapu-
TCIILHBIX HAIIPSKCHUI B apMaTvpe, 11oTePH OT TEM-
MeparypHoIo rnepenasa npyH TepMUYeckon odpa-
OOTKE KOHCTPYKIIUU, 1TOTEPH OT He(hpopMalluU aH-
KCPOB ¢ JedopMatnyd Qoprbl (YIIOPOB).

B1opbIe NOTCPH HPEABAPHUTECILHOIO HATIPSIXKE -
HUSA BKJIOYAKOT MOTEPU OT YCAAKU W [OJ3VYECTH
DeTOHA.

2.2.3.3 lloTepn oT penakcauum HanpsKeHUH
APMaTypbl AG_ | ONPEAE 10T 110 (POpMYaM:

U apMatypsl kilaccos A600 — A1000 npu cno-
COOC HATAXECHUS:

MCVAIHHYCCKOM — AG, | = O._,IGH} — 2,0: (17)
SCKTPOTEPMUUCCKOM — AT, | = 0,030%,}; (18)

g apMartypbel kiaccos Bpl200 — Bpl500,
K 1400, K1500 nnpu cnocobe HATSKEHU S

( o \
. 52 .
MEXAHHUYECCKOM — AG&PI o 0’ 22 R O"l 65}"’

\ S, H ) (]9)

IEKTPOTEPMUIECKOM — Ao | = O,OSGM (20)

31ech G, IPUHUMACTCS] 0e3 norepsh B MI1a.

Ipy oTpHUaTENbHBIX 3HAUEHUSX AG, | IPUHH-
MaloT AG = (.

I1py HannM4YuKM 60.1ee TOYHBIX IAHHBIX O peaakK-
CAlMM apMaTyph! AONYCKACTCHS MPUHUMATH UHbBIE
3HAYEHUS NOTEPb OT Peslakcaluri.

2.2.3.4 [lorepu AG (MIIa) ot Temnepartyp-
HOTO nepernazna Az (°C), ornpeaesiteMoro Kak pas-
HOCTL TeMIIEpaTyp HATAHYTOW apMaTypbl B 30HE
Harpesa U yCTpOMCTBA, BOCIIPUHUMAIOLLETO VCU-
AU HATSKEHHMS NIpU Harpese OeToHA, MPUHUMA-
IOT paBHbIMMU:

AG, , = 1,25At. (21)

[1py OTCYTCTBMM TOYHDBIX JAHHBIX 110 TEMIIEPA-
TYPHOMY [iepenany NO0MNVCKAaeTCd IMpUHUMATh Af =
= 65 °C.

[Ipn HanuuMu 00/1€€ TOUYHBIX JAHHBIX O TEM-
[IepartypHoOr o0pabOTKe KOHCTPYKLHUH ROMTYCKAeT-
CA NMIPUHUMATb UHbLIE 3HAYECHUS MMOTEPb OT TeMIie-
pPATYPHOTO Mnepenana.

2.2.3.5 Ilotepu or nedopMauuu cranbHOU
(QOPpMBbI {(VIIOPOB) AG, ,; TPU HEOIHOBPEMEHHOM Ha-
TSXKEHWUU apMatypbl Hd (POPMY OIPEACISIOT [10
(hopmylJie

n—1AI
AGT},}'; = 5, ] E”

(22)

rae v — YUCJO CTepXKHed (rpynn CTepxHEH),
HATSITMBAEMbIX HEOAHOBPEMEHHO]

Al — CONMXEHMUE VYIIOPOB IO AUHUU Oeii-

CTBHUS YCHMIIUSA HATSIXXEHUS apMaTypbhl,

CII 52-102-2004

olpeAcaAsieMOe i3 pacyeTa aedopMalinm
(QOPMBI;

[  — pacCTOSIHWE MEXJ1Y HAPYXKHBIMU FPaHs-
M1 YITOPOB.

[1pn OTCYTCTBUU JAHHBIX O KOHCTPYKLUY QOP-
Mbl M TEXHOJIOTHU M3FOTOBJACHUSA AOTTYCKAETCH
npuHuMars Aa, . = 30 Mlla.

[Tpu 21eKTpOTEePMUUCCKOM Crocode HaTsIXeE-
HUSA apMaTypbl norepm or gedopMaluuu (POpMbI
HE YYUTBIBAIOTCH.

2.2.3.6 [lotepu ot nepopMaumu aHKEPOB Ha-
TSIDKHBIX VCTPOUCTB AG_, ONIPEICIIAIOT 110 hopmviie

Al
A55P4 — T Ew (23)
rie Al  — 00xaTue aHKEepOB MU CMEIUEHHUE
CTEPXKHSI B 3aKUMaX aHKEPOB;
[  — pacCTOsTHUE MEXAY HaApPYXHBIMU

TPAHSIMU YIIOPOB.

[Ipn OTCYTCTBUM AAHHBIX AOTIYCKAECTCH NPUHU-
MaTh Al = 2 MM.

[Ip1 271eKTpOTEPMUUYECKOM CIIOCODE HATsXE-
HMS apMaTypbl NMOTEPHU OT JAePOpMallMy aHKEPOB
HE YYUTbIBAOT.

2.2.3.7 TloTepu ot ycanku 6eToHa AG_ . OMnpe-

LY/
NEASI0T 10 (POPMYJIE

AGSp‘i — Eb.sha (24)

rae g, — AeQOpMallMu yCaaKH OeTOHa, 3HA-
YEHUSI KOTOPbIX MOXKHO ITPUOIU-
JKEHHO NNPUMHUMATD B 3ABUCUMOCTH

OT KJl1acca OCTOHA pPaBHbIMU:

0.0002 — s 6eToHa KinaccoB B35 U Huxe:
.00025 — g 6eToHa kiacca B40;
0,0003 — g 6eToHa kyuaccoB B45 u Bbile.

JlonyckaeTcsl NoTepH OT YCAJKH OETOHA Orlpe-
NeJaTh 0071€€ TOUHBIMU METO/IAMMU.
2.2.3.8 [lotepu oT nonsyyectu OeTOHA AC,

OIPEeNeaAsdIOT [10 GopMyIe

AC

sp6 / 7 ’
> Aroi 25
| + o, | 1 Vs red (1 +0,80.,) (25)
]rﬁd
\
rie @, — KO3(QPUUMEHT N10J13y4eCTH OeTOHA,

OIpeAeIsieMbli COrnacHo I1. 2.1 2.7;
— HarpsikKeHHsd 8 OETOHE Ha YyPOBHE
LIEHTPA TSKECTU paccMaTpuBaeMoi
/- TPVIIbl CTEPXHEN Harpsarae-
MOW apMaTypbsl;
Yy — PAcCTOAHUE MEXIY LCHTPAMU Tsi-
KECTU CeYCHHUS paccMaTrpriBaeMou
[PYTITLI CTEPXKHEN HANpsraeMou
apMaTypbl ¥ MMPUBEAECHBHOTO I1OTIE-
PEYHOTO CEYCHUS INEMEHTA;

O
bpJ

11
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— [LTOLLAL IPUBEACHHOIO CeYCHITs
YIEMEHTA M € MOMEHT HHCPIL
OTHOCUTENNHHO LEHTPA THXCCTIH
[IPUBCACHHOIO CeUeHU;
U, KOB(PMPUUMEHT apMHUPOBAHHS,
paBHblt A /A, tne A n A = —
UIOUIAAN TTOTIEPCUHHOTO CeUeHI
COOTBETCTBECHHO DJIeMEH1a U Pac-
CMATPUBACMOUN TPVIIITbl CTEPKHEH

HATIPSTAEMOH apMaTyphl,
JlonyckaeTcd mOoTeEPU OT MOJA3YUSCTH OCTOHA

onpeiessaTh 00Jiee TOUHbIMU METONAMMN.

Hanpsxenus Gy, OTIPENCIIIOT MO NPABMAAM
pacyeTa VIpyrux MarepuaaoB, NpUHUMas IpuBe-

NEHHOE CEYEHME DIEMEHTA, BKIKYAKILLIEES MT0HIAD

CeUeHUs OETOHA MW TUIoLIAAb CEYEHUST BCEH [PO-

J0JIBHOW apMarypbl (HanpsaraeMou M HeHanpsrac-

MOH) ¢ KO3MOPUUHECHTOM TIPUBEACHUS apMaTyphbl

L,

K OeToHy Y = 'E—b corjacHo m. 2.2.3.10.

2.2.3.9 lloaHble 3HAYEHUS IMEPBBLIX NOTEPD
[peABAPUTEIIBHOTO HATIPSXKEeHUS apMaTyphl (110 1111,
2.2.3.3—2.2.3.6) onpeaendoT 110 Gopmy.ie

1o roel

1—4
AU&;}(]) = ZAG‘;{JH (26)

rne | — HOMED [OTEPDL NPEABAPUTENBLHO-
[0 HamnpsiKeHU4.
Yeunue npeaBapuTeibHOIo 00XaTUs OeTOHA C

y4eTOM IICPBbLIX MMOTEPL PABHO:

Hiy = E(Awgw(l)ﬂf’ (27)
J

— TIJIOLAAb CCUEHUS j-U IPVYIIbI
CTECPXKHEN HaANIPSracMou apMa-
TYPbl B CEUYECHUM IJIEMEHTa W
[MpeABAPUTEIBHOE HAIPSXKE-
HUE B IPYIIITE ¢ YYETOM [iep-
BbIX [TOTEPL

Oprty — Oy AG%}J( L)

3J1eCh G,, — HavYalbHOE NPeNBAPUTEILHOC Ha-

PSKEHME PACCMATPHUBAEMOM TPVII-
Tl CTEPKHEN apMaTvphbl.
[TosgHble 3HAUEHHUS NEPBLIX U BTOPbIX IMOTCPL
NpeaABapUTE/IbHOIO HANPSDKEHUS apMaTypb! (110 MI1.
2.2 3.3—2.2.3.8) onpeaenstior no gpopmyJe

F—0
_ E_‘TAGE’M' (28)

[ 2

Veitie B HANPSIACNOH apMaType ¢ VUHCTOM
MOJIHBIX 1TOTEPL PABHO!

X(A (27 )5 (29)

txJ

[J1C O

[1pr NpoeKTUPOBAHII KOHCIPYKIIMK HOMHBIC
CVMMAPHbIC T1IOTCPH A%J(zn AL ApMatvpbl, pac-
MOTOXEHHOWU B PACTYHVTOU MIPU AKCIUIVATAlULWMU
30HE CeYeHMS DJICMEHTA, CJICAVET NPUHUMATL HE
venee 100 MIHa.

[Tpu onpe/le/IeHUU YCHIMs NTPEeaABAPHUTEIBHO-
[0 00XAaTig OCTOHA £ ¢ V4eTOM MOIHbIX [1OTEPh
HanpsKeHUH CACAYeT YYUTHIBATh CXHUMAIOLIMC
HAMPSDKEHUS B HEHANPAIAEMON ApMAType, YUUCTEH-
HO PaBHBLIC CYMMC I1OTEPb OT YCAAKW U MOA3YYEC-
TU O€TOHA HA YPOBHE ITOU apMaTypbl.

2.2.3.10 [lpeapapureabHble HANPSIKEHMS B O¢-
TOHE G, NpH Nepeiayc yCuins NpeiaBapuTe/IbHO-
ro ooGxartust P, ONpe/ie/IsieMOro ¢ y4eToM Mnep-
BbIX IOTEPb, HE JOJKHb!I ITPEBbLILIATL. €CJIM Ha-
NPSIKEHUS VMEHBLLIAKTCSH MIIM HE UBMEHSIOTCS T1PHU
NEUCTBUU BHEIIHUX HAIPY30K — O,QRbp; eCJIM Ha-
MPSKCHWUS VBEIMYMBAKOTCH TIPU ACHCTBUUA BHELLIHUX
Harpy3ok — 0, 7R

Hdﬂp}DKE‘HMH B DETOHE G, ONPEALISIOT 110

(hopmyJie

le) | P(l)é’op}’ My

Op, = T T ._.,
g An:*d / red / red ( 3 O)

rae Py, — YCUIHE NpeaBapUTe/IbHOIO 00XKaTust ¢
YUETOM [1€PBbIX [10TEPD,
M — n3rubarIMyu MOMEHT OT BHEHIHEM Ha-
PY3KH, ACHCTBYIOILEH B CTaIUM 00-
XKatus (COOCTBEHHbBIN BEC DJieMeHTA);
¢,, — IKCUECHTPUCHUTET yCHUAUs P, OTHOCU-
TEeJBHO LEHTPA TYXECTU IPUBEACHHO-
ro MONEpPeYHOro CeYeHUS 3JIEMEHTA;
y — PACCTOSIHUE OT HEHTPpA TIXECTU MPU-
BEJIEHHOTO CEYeHUs 10 paccMaTpUBa-
€MOT O BOJIOKHA.
2.2.3.11 Invy 30HbI Nepeaadu NpeaBapuUTesib-
HOrO HAanpsKeHus Ha 0eToH s apMarypbi 6€3
JOMOITHUTEBHBIX aHKCPYIOUINX YVCTPOUCTB OIIpE-

AETIH0T 10 (POPMV.IE
G':p AS

Rhﬂnd U,

(31)

P

no He Menee 10d n 200 MM, a a1s apMaTypHbIX
KaHaToB — Takxe He MeHee 300 mm.
B ¢popmyne (31 ):
G, — NpelBapu1elbHOE HANpsAXeHne B Ha-
[paraeMou apMartype ¢ y4eToOM [ep-
BhIX [TOTEPD;



— COIIPOTUBJICHME CUCIICHUS HANpsra-
CMOM apMaTypbl ¢ DETOHOM. OTBEYa-
FoLlee reperaToyHon NpoOvYHOCTH Oe-
TOHA 11 ONIPEACIIEMOE COrNacHo M. J.3;

A« — naoianbk U epuMeTp CTePXKHs apMma-

TVPbI.
| [epeaady npe;1BaApUTEeIbHOTO HAIIPSAXKEHUS C
ApMATYPbl Ha O€TOH PEKOMEHAVETCS OCVLHIECTRBASTH
[JIaBHO.

heed

3 PacyeTr 371€MEeHTOB NpeaBapuTEIbHO
HANPS2KEHHDBIX XKeJIe300€TOHHBIX
KOHCTPYKIIMH N0 npeaeibHbIM
COCTOAHNAM TIEPBOH rpynnkl

3.1 Pacuer npeasapurenbHo HANPSLKEHHLIX
Keje300eTOHHbIX 3JIeMEHTOB
N0 MPOYHOCTH

3.1.1 Oouine noaoxKeHns

3.1.1.1 B Hacrosiuem CII nnpuseneHbr ykasa-
HUS 10 pacdeTy U3IrM0aeMbIX [TPeABAPUTENLHO Ha-
[IPSIKEHHDBIX 3/1IEMEHTOB.

PacueT npeaBapUTeIbHO HANPSXKEHHBIX 3J1¢-
MEHTOB IMPOU3BOIAT UM CTAAUU SKCIIyaTallu Ha
NEUCTBUE U3TUDAIOIMX MOMEHTOB U MONEPEYHBIX
CWU OT BHELUHMUX HArPV30K U JIN CTAIUM npeasa-
PUTEJIBHOIO O0XATUS Ha ACUCTBHE YCUIINH OT f1peJl-
BAPHTEAbHOTO HATAXEHUA apMaTypbl U YCHUAHUH OT
BHCIUIHUX HAIPV3IOK, ACHUCTBYIOUIMX B CTAIUU 0O0-
XKaTus.

3.1.1.2 PacyeT no npoyHOCTHU NPETHATIPIKEH -
HbIX DJEMEHTOB MPU JCUCTBUU U3TUOAIOUIMX MO-
MEHTOB CJIelYeT MPON3BOANTDL N5t CEHEHUN, HOP-
MaJIbHBIX K UX MPOAOJIHON OCH.

Pacuer o npoyHocTH B 001IEM Cayyae npo-
M3BOMST HA OCHOBE HCJAMHEHMHON Ae(OopMaIiuoH-
HOW MOaeNu cornacHo 1. 3.1.4.

Jlornyckaercst pacder XKene300E€TOHHBIX 3Je-
MEHTOB TMPAMOVIOJbHOIO, TABPOBOIC M ABYTaB-
POBOIO CEHEHUHW C apMaTypOM, PACOJIONKEHHOU
Y NEPHNEHAUKYIHPHOM T1TIOCKOCTH U3rnda rpaHen
DIEMEHTA, NMPU AEUCTBUHU VCHUIAMN B NMNOCKOCTU
CHUMMETPUHM HOPMAJIbLHBIX CEYEHHUU MPOU3IBOIAUTH
Ha OCHOBE [IpeaebHbLIX YCHAUU corjacHo nri. 3.1.2
n 3.1.3.

3.1.1.3 /lns xene300CTOHHBLIX IEMEHTOB, V
KOTOPBIX MPEIECIbHOC VCUIUE 110 IIPOUYHOCTU OKA-
3LIBAETCH MEHbBLUIE NPENIEALHOTO VCHIMS 10 00pa-
30BAHUK TpewdiH (1. 4.2.2), miaouwiaib CeyeHUSs
[POJIOJABHOU PACTIHYTOU apMATYPhl JA0JKHA ObITh
VBCJIMYCHA 110 CPABHEHUIO ¢ IPedVEMON U3 pacue-
Ta 110 TIPOYHOCTU HE MeHee yeM Ha [5% uaun 1oJ-
KHA VAOBJICTBOPATEL PACUYETV 110 [IPOUHOCTU HA Nei -
CTBHE MOMEHTA O0PA3OBAHUY TPELUUH.

CII 52-102-20604

3.1.1.4 Pacyer npeaHanpsiKeHHbIX 3J1eMEeHTOB
B CTAIUM O0KATUSA TIPOU3BONYT KAK ITPH BHELICH I -
PEHHOM CXKATUHM YCWUEN IIPEABAPUTEALHOIO 00-
KaTust B AIPCACIbHOM COCTOSTHUM COIAcHO 11. 3.1.3.1.

3.1.1.5 Pacyet 110 NpOYHOCTH [IPEABAPUTEb-
HO HalPSIKEHHBIX DAEMCHTOB PU JACUCTBHIL [10O-
[IePEUHBIX CHJT CIEAYET [TPOU3BOIUTL T CEUCHIMH,
HAKJIOHHDBIX K UX TIPOAOABHOM ocu (11. 3.1.J).

3.1.1.6 Tlpu pacueTte HpeaBApUTE.IbHO HAIIPsi-
YKEHHBIX DJIEMEHTOB 10 IPOUHOCTH CAEAYET YYUTDI-
BATb BO3MOXHbIE OTKIJIOHEHUWS [peABaApPUTEILHOIO
HANPSIKCHUS, ONPEeacasieMoio coriacHo 1. 2.2.3.9
[TyTCM YMHOXEHUS 3HAYEHUU O (MU YCHAUS 00-
Katust P) AJst paccMaTpUBAEMOI0 j-ro CTEPKHA
WM TPYITL] CTEPXKHET HAIPATAEMOU apMaTypbl Ha
KO3MPUITHEHT Yo

3HaYeHUS KOOXDPPULMEHTA Y, TPUHUMAIOT paB-
HbIMMU:

0.9 — npy OJAroTnpusiTHOM BIMSIHUU TIPE/Ba-
PUTEJIbHOIO HaIPsXKEeHUS,

[,1 — rpy HEeONaronpuITHOM BIAUSHUU NPEI-
BAPUTEILHOTO HaTIpsSDKEHUA.

3.1.2 Pacyer npeaBapuTe/ibHO HANPHAKEHHbIX
2JIEMEHTOB HAa JAeHCTBHE M3rH0aIIMX
MOMEHTOB B CTAJAHM DKCHJAYATALMH 110
peAeabHbIM YCHIHAM

3.1.2.1 IlpenenbHble YCUIUS B CEYEHUHM, HOP-
MAJILHOM K [IPOAOJABHOU OCH 2J1EMEHTA, CHHCAVET
OIpeaAETATh UCXORA 13 CACAVIOWUX NMPEATTOCHIIOK:

COIPOTUBIIEHE OCTOHA PACTAXECHUIO TPHUHM-
MalOT PaBHbIM HYIIO;

CONPOTHUBJIEHUE OCTOHA CXKATUIO [PEACTABIIA-
eTCA HaINpsOKEHHIMU PABHBIMU R, 1 paBHOMED-
HO paclpeacJeHHbIMH 110 CXKATOK 30HE DETOHA;

PACTATUBAIOLLIUE HAIPSKEHUS B ApMaType Mnpu-
HUMAKT HE 00J1ee PACUETHOrO COMPOTHUBIEHUI
PACTAKEHUIO K ;

COKMMAaOLIME HATIPSDKEHUS B apMaType NpuHM-
MalOT He 00JIee PaAcCYETHOrO CONPOTUBIEHUS CXKa-
THIO K, .

JIONyCKAeTCst IpUHMUMAThH 181 PACTSIHYTOM ap-
MATYpPhl C YCAOBHBIM [IPELTIOM TEKYUYECTH Hanpsl-
KeHUs Bbie R, HO He 0outec 1,1 R, B 3aBUCIIMOC-
TH OT COOTHOLIEHMSE G U & (1. 3.1.2.2).

3.1.2.2 Pacuer 110 nNpoyHOCTH HOPMATILHBLIX CE-
YEeHUU CJAEAVET MNPOU3BOAUTL B 3aBUCUMOCTH OT
COOTHOLUEHUH MEXAY 3HAYECHUCM OTHOCUTEJILHOMU

. X

BbICOTBl CKATOM 30HbLlI OETOHA S j , onpeaes-

(s

EMOH M3 COOTBETCTBVIOLIMX VCIOBHK PABHOBECIHS,
U 3HAYEHUEM T'PAHMYUYHON OTHOCUTEJIBHOW BbICO1bI
CKATOI 30HDI & 5, LIPU KOTOPOH TPE/IEbHOC COCTO-
SHIE DJIEMEHTA HACTyNaeT ONHOBPEMEHHO C J10C-
TUAKCHUEM B PACTAHVTOU apMarype Halpa>kCHUs,
PaBHOTIO PACHCTHOMY COINPOTUBIECHNIO R..
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3.1.2.3 3nauenuc ¢, onpenendtor no Gopmylie

) X 0,8
SR T = — (32)
}?n_ | C. o)
Ehoult
rae e, — OTHOCUTEJIbHAs JeopMalius apMaly-

Dbl PACTAHYTOM 301 bl, BbI3BaHHAas
BHCUIHEH HAIPYIKOU MPH AOCTHKCHUH
B 3TOHW apMartype HalpsKeHWs, pPaB-
HOTro K:;

— OTHOCUTECABLHAA NeopMativs CXKAaToro
OCTOHA [PU HANIPSIACHUAX, PABHBIX K,
npuHuMaemas papHoyn 0,0035.

JIng apMaTypbl ¢ YCIOBHbBIM TIPEIECJIOM TEKY -
4eCTU 3HAYEHHUE €, ONPEALNAIOT 110 PopmyJie

E’h ult

R, +400 - o,
Copl = 7 F

§

* (33)

rae o, — IIPEJBAPUTENILHOE HATIPSKEHUE B ap-
MaType ¢ YYeTOM BCEX MOTepb U Y. =
= 0.,9: 400 — B MIla.
JInst HeHanpsIracMou apMaTypbl ¢ PU3NUCCKUM
R

Y

L —

npeaesioM TCKy4YecTu Esel = r
§

3.1.2.4 /Ing HanpsaraeMol apMaTypbli, PacCIio-
JTOXEHHOMU B CXKATOMW 30HE, PACYETHOE COINPOTUB-
nenue oxaruio R, (. 3.1.2.6, 3.1.2.7) 10/JKHO
ObITb 3AMEHEHO HalpsLkeHueM o, paBHbIM (M1]a):

(500 — 0’,,) — 11pM yuere KOa(p(puumMeHTa ye-
NOBUI padoTht betoHa v, = 0,9 (1. 2.1 2 3),

(400 — G:p) — npu v, = 1,0

3HaucHus @’ ONPEaeAtoT ¢ KOXPGUILHEeH-
TOM Yy, = [,1
Bo BCcex ciyuas HAMPsOKCHUC G MPHHUMAIO !

He 0oJlee RH

3.1.2.5 PacyeT o npounociy ceyeHu 13-
DacMbBIN 2AEMEHTOB NMPOIH3BOISIT U3 VCIOBUS

M< M

uir

(34)

e M — u3rnbaoIlIM MOMeHT OT BHECILHEeH
HArpy 3k u;

— OpeAciHbHBbIN M3MMOALIUNT MOMEHT.
KOTOPBIM MOXKET ObITh BOCTIPDUHST CE -
JEHUEM BJIEMEHTA.
3.1.2.6 3navenue M s u3rnbaeMbix 3ac

MCHTOB TIPSIMOVIOILHOIQ CEYCHUS (PUCVHOK 73)

M

it

X
npu S = m S SR onpenesoT o Gopmyie
i/

M,=R bx(h, —03x)+ R A (h, —d),
(35)

[IpKU 3TOM BBLICOTY CXXATOU 30HbI X ONPEIENIIIOT 110
(hbopMyJie

B Jﬁgc f£1a - 1535( ’ii;ﬂ
T R.b (36)

B dopmysiax 21010 nyHKIa U . 3.1.2.7 000-
3HAYCHUS TLIoLanen ceuenust A 1 A OTHOCHTCH
KaK K HAIPATaeMOM, TAK U K HCHANPIATraeMoM ap-
MaTvpe.

3.1.2.7 3nauenue M , 1011 U3rMOACMBbIX 3J1C-

MEHTOB, MMEIOLIMX [1OAKY B CXKATOW 30HE (TABPO-
HY
: F=—<E
Bbie M JBYTABPOBbLIE CEUYEHUst), NpU S n =R

¢

’x
R, /\\5
. o . y S G S &
‘“I - S - R A JARN !
| ,ieg].f1ﬁ} | ‘}15; ,
M - - N

f

C :}
Py
o S

L N R S
S
L

B R

l
v
;

N

Pucyrnorx 3 — CxeMa YCWIHH M 31I0OPA HANPSACHUH B CCHECHHMW, HOPMAILHOM K NMPO,10JbL-
HOM OCH H3rg0acMoOro npeaBapUTCIbHO HAMPAACHHOTO 271¢MCHTA NMPH CrO pacycTe 1o
poOYiioCTI
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OMPENCTISIOT B 3ABUCHUMOCTH 0T JIOJIOXKEHMSI Ipa-
HI1Lbl CKA1011 301 bl:

a) €CTM TPaHMua HPOXOANUT B MOJIKE (pPUCY-
HOK 4, q), T.c. cOBN0aAeTICd VCIOBUE

R A <R, bf h; + R, A, (37)
sHavenue M o onpenensior no 1. 3.1.2.6 Kak a7s
NPSAMOYIO.ILHOIO CEHYEeHU WHUPUHOH b/

0) eCiiM rpaHuua NpoxXoaMT B pedpe (puUcy-
HOK 4, &), T.e. ycaoBiie (37) He coOJII0aaeTCH,

3HaucHite M ontpenenstor no opmyne

M, = R, bx(h,—0,5x) + R, (b, —b) >
< (hy = 05h0) + R A (h, = d);
(38)

[IPpK 3TOM BBICOTY CXKATOM 30HbI O€TOHA X OIpe/ie-
JH0T 1Mo hopMmy.ie

 RA - R A~ Ry(b} - b)i,
) R,b

X

(39)

3.1.2.8 3HaueHue b/, BBOOAMMOE B pacueT,
NPUHMUMAIOT M3 YCTOBUY, UTO LUMPUHA CBECa I10JI-
KW B KOXAYIO CTOPOHY OT pedpa JOJXKHA ObiTh HE
ooJiee 1/6 mposieTa 3jJeMeHTa U He 00Jiee:

a) IPU HAJIMYUU NIONEPEYHDBIX pedep WU [IpH
h/ 2 0,1h — 1/2 paccTosiins B CBETY MEX1Y I1PO-
NOJIBHBIMUY peOpaMu;

0) NpU OTCYTCTBUM MOMEPEUHBIX pedep (Mau
[PU PACCTOAHUNAX MEXAV HUMU OONbLUMX, 4YeM

a)
by A
- v L7
A7 "
S “ﬁ‘;//f/; S ) R
Iy // y y s ' s
x[‘_\‘ ﬁr” / ,f// / }.ﬁ
- p
D , _ . A |
N 1
h*::)
|
|
|
|
i
|
o 0. >
- j”;f < I
A S
“ b
p A

CIT 52-102-2004

PACCTOSTHMUS MEXIY [MPOAOJALHBIMU pedpamMu) i
/?; < O1h — 6/1];';
B) [PV KOHCOJIbHBIX CBCCAX IMOJKH:

npu A/ 2 000 Oh/;
npu 0,054 < A/ < 0. 1h ... Shy
npu sl < 0,054 — cBecbt He YUYW TbIBAIOT.

3.1.2.9 Ilpu pacuyeTe nO NNPOYHOCTH U3TIHDLE-
MbIX DJIEMEHTOB PEKOMEHAYETCS COON0NATDL YCNO0-
BU€ X <&, M|

B ci1yuae koria no KOHCTPYKTHUBHbBIM CO00Da-
KEHUSM MU U3 PacyeTa [10 npelcjibHbIM COCTOM -
HUSAM BTOPOI I'PYIINbI MJ0LIAAL PACTSIHYTOU ap-
MaTypbl MPUHATA OOJIBILIEN, YEM DTO TpeoOyeTcd
s cobNIoaeHUs yCHoBus X <&, A1, NONYCKACTCS]
peaenbHblil U3rudarouMii MoMeHT M . onpene-
187b o dopmyne (35) uwau (38), NOACTABAAA B
Hee 3HAUYEeHMS] BbICOThI CXKATOW 30HbI X =&, /1.

3.1.3 Pacuer npeaBapuTeIbHO HANPSKEHHBIX
3JIeMEHTOB B CTaJAud NMPEABAPUTEILHOIO

00KaTHA

3.1.3.1 Ilpu pacuere 371€MEHTA B CTAIMM 1TPEA -
BAPUTEJILHOIO 00XATUA YCUIUE B HaNpsiraéMou
apMaType BBOIMUTCS B paCYET KAaK BHELLHSS TPO-
N0JIbHAS CUJla, paBHas:

N, = (0}, = 330)4, + G, A, (40)

re A;pn A,, — TUIOLIAb CEYEHUs HANPsraeMoli
APMATYPbl, PaCIIOJIOXKEHHON CO-

0)
z
b A
p - i
i ]
\:.'\ T g /F*; ayaye S BR SR
¢ ./fx y Y4 / I
e
;4 "’r/ /|
Hr-—-\ e / 4 1 l
—~ ;o
Hf”
o /
L\ o
oA -
f1
o7 ~
| < ,f/ fj ~s
{ A
b
|
> & 5 » \,(
,P{,,.f:'"”'ﬂ >
i
]
A
[ A

a — B TIOJKE, 6 — B pebpe

Pucynox 4 — Tlonoxetine rpalinilbl CKAaTOM 30Hbl B CCUCHUKM M3rndaeMoro npeaBapuTe/ibHO
HAMPSIKCHIIOTO 3ACMCHTA
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OTBETCTBEHHO B Haubojee obxa-
TOIl M B pacTsIHyTOM (MeHee 00-
XaTOM) 30HAX CEYCHMS,

— TIpedBAPUTEIIbHbBIC HAIIPSDKEHUA C
VYETOM I[TEPBBIX IIOTEPh U KO3(P-
(pUIIEeHTa Yop = 1,1 B apmarype
¢ TUIOIANBIO ceveHns A, u A,
3.1.3.2 PacyeT 110 NpOYHOCTH IJIEMEHTOB TIPS -

MOVTOJIBHOTO CEYEHMSI B CTAAUU IIPEABAPUTEIILHOIO

00XaTHs HPOU3BOISAT U3 YCIOBUA

!
Usp | Gsp

N e < Rybx(h,—0,5%) + R A (h,— @),
(41)

rac e

., — DPaccTosHue OT TOYKM NPUIOKEHUS

IPOXOILHOM CUWIBL V) C Y4ETOM BIIMA-
Hug u3rudaruero MomeHra M ot
BHEIHEN HArpy3Ku, JEHCTBYIOILUEU B
CTaIUM M3roTOoBJIeHUS (COOCTBEHHEIU
BeC 3JIEMEHTA), A0 LICHTpa TIXECTU
CeYyeHUs] HeHaIpsAracMom apMaTyphl,
PAaCTAHYTOM WM HAUMEHee CXKAaTOW
(T1IpY MOJTHOCTBIO CXXATOM CEYEHUH DJIE-
MEHTa) OT 3TUX YCWIUH (pPUCYHOK J),
onpeneisseMoe no dopmyne

ep-_—.eﬂp+0,5h—-ai-—-£[——, (42)
p
¢,, — PACCTOSHME OT TOYKM TPUIOKEHMS
CUJIBI Np 0 HEHTPAa TSDKECTU CEYECHHUS
3JIEMEHTA,;
R, — pacueTHO€ CONpPOTHBJIEHUE OETOHA
CXKaTHIO, IPHHIMaeMoe Kak Uid Kiac-

ca OeToHAa IO IIPOYHOCTH Ha CXATUE,

YHUCJICHHO PaBHOIO IEpEedaTOYHOM
IIPOYHOCTH O€TOHA R, , IO IMHEHHOH
UBTEPOaguuu (tadbauua 2);
R. — pacuyeTHOE COIPOTUBIICHHE HEHAIps-
racMoy apMaTypshl CXaTUIO, IPUHUMA-
eMO€ B CTaJIUU [IpeaBapUTEIEHOIO 00-
xatus He oonee 330 MlIla;
A/ — mIomanb CCUCHUs HEHAIPATAEMOIL ap-
MaTyphl, PACIIONOXKECHHON B Haubosee
CXaTOU 30HE CEYEHHUS DJIEMEHTA.
BBICOTY CXKAaTOM 30HBI O€TOHA X ONPEACIISIIOT
B 3aBUCUMOCTU OT BEJIUYMHEI §,, ONperesieMoi
o ¢gopmysie (32) ¢ IOICTaHOBKOM B Hee 3Haye-

R

h)

HUS ®sel = 7, TAE R,— PacyeTHOE COIPOTUBIIC-
\)

HYe PacTIHYTONM HECHAIpsraeMoil apMaTyphel A, 1
g, . = 0,003

X
a). IpU § = m < ER (CM. PUCYHOK J) 110 {Oop-
0

MYJIE

N, +RA - R A

X
6) npu ¢ = n > CR (roe x — CM. 1103. @) 1o
0

dopmyJie

[ + )

N, + R4, G R A
I ~Ep

RA. 44

+
ho(l T E.\R)

x.-.—

R,b

S —x
3
& N
e
\\_ . ——— e -
W |
h——-—-—+——~————1
:33\ ——-—+R& AS o\i ‘ J
X — — — - S
As
A~ 4 A

Pucynorx 5 — CxeMa yCUIHM 1 3M10pa HaNpsXKEHUN B CEYEHUM, HOPMAIBHOM K ITPOIOIb-
HONM OCH U3rvudaeMoro npeaBapUTeIbHO HAMPAXEHHOrO 3JIEMEHTa IIPU €ro pacuere Mno
IIPOYHOCTY B CTAAYU 00XaATU
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3.1.3.3 Pacyet no npouHOCTI 9¢MEH10B TaB-
POBOIO M BV 1ABPOBOr0 CCYCHUU B CTAAMM OPEL-
BAPHIEIHHOTO O0AATHY NMPOU3BOAAT B 3aBMCUMO-
CTH OT 110.10K€HUS I'PAHUILDI CXKATOMU 30HDI:

d) eI TPAHULIA CXHATOM 30HBI 1IPOXOAMT B
10JIKE (CM. PUCVHOK 4, a). 1.e. co0.110N0aeTcs yCa0-
3

N SR, b/ h/— R A+ R AL (45)

pacyeT NMPOU3BOAUT KaK JUId NPIMOYIOj1bHOTO Ce-
YCHHMS LPUHON b/ cortacHo N. 3.1.3.2;

0) €CMU TPaAHIILA CXATOU 30HLI NPOXOAUT B
peope (cM. pucynox 4, 6), t.e. yciaosue (45) He
COOTIO * . 2TCH, pacyeT MPOU3BOAST U3 VCIOBUS

N, e, < K bx(h, —05x) + R(b/ — b)*

< hith,— 0.5h)) + R A’ (h, — a),
(46)
M

€
P
NP

— cM. 1. 3.1.3.2;

[Jc €, =¢€,, + I &

I, — PACCTOAHUE OT LIEHTPA TAXECTH CEYEHUH
DJIEMEHTA /10 PaCTIHYTON (HAaUMEHEeEe CxKa-
TOM) HEHANIpSATaeMOIl apMaTypbl.
BbICOTY CXKATOU 30HbI OIPeAendioT 110 hopMy-
J1aM:

X
a) 1pu S = m < CR (Ep—cMm. 1. 3.1.3.2)

0

N, + R A~ R A - Ry(b) - by

x .
R.b . (47)

X
0) npu é—h > GR

{}

l_i_a '4 4 4
N+ RA 2R - R AL~ Ry (b - b))

X = —— 21 -
Ry 2RA (48)

l hﬂ(l _E)RS

3.1.4 PacyeT mo npoYyHOCTH HOPMAJIBHBIX
CeYCHHH HA OCHOBE HEJMHEHHOH
H1e@opManHOHRHOM MOJIE/IH

3.1.4.1 Ilpu pacuere 1o NpoyHOCTH YCUAUS U
neopMaliuU B CEYEHUN, HOPMAJIBLHOM K IPOIOAb-
HOW OCH 2JIEMEHTA, OINPEACISAIOT HAa OCHOBE HEIU-
HEVMHOU AePOPMALIMOHHOU MOJIEIN, UCHONB3VIO-
LHIEW YPABHEHUS PaABHOBECUS BHEITHUX CHM U BHVT-
PEHHHX YVCUJIUW B CEYEHUU DNEMEHTA, a TakKxe
CJACAVIOLIUE TTOJIOXEHUS:

pacripeie/ieHMe OTHOCUTENbHbBIX AehOopMallui
OE€TOHA M apMaTYPhbl 10 BLICOTE CeUeHUS DJleMeHTa

CIT 52-102-2004

OT BHCIUIHEM HAIPY3KM [IPUHHMAKT 10 AMHEHHO-
MY 3aKOHY (IMI101€3a MJIOCKHX CEYEHUH):

CBA3b MEXAV OCEBhIMM HANPSIKCHUAMU U OT-
HOCUTCIbHBIMUK AeopMaLIMIMK OCTOHA H apMa-
TYPLI TIPHHUMAIOT B BUJE JHUATPAMM COCTOSIITUS (J1C-
dbopMipoBaHus) OcToHa 1 apMatypsl (1. 2.1 2,10,
2.2.2.7):

COMPOTHUBIIEHHUE OCTOHA PACTSIHYTOW 30HbI JIO-
[1YCKACTCs HE YUUTLIBATL, NMPUHUMad npu g, =
HanpskeHust o, = 0.

3.1.4.2 llepexon o1 310OpbI HANPSIXKEHUNA B O€ -
TOHC K O0000LUeHHbIM BHYTPCHHUM YCHIUSIM OIl-
PEACHSIOT C MOMOUIBIO NPOUEAYPbl YUCICHHOIO
MHTCIPHUPOBAHUS HANPSIXKEHUNU 110 HOPMAJIbHOMY
ceyeHU10. 151 3TOro HopMaIbHOE CEYEHHUE VCJI0B-
HO pas/eisiioT Ha Maable VYACTKU: IIPpU KOCOM U3-
(MOC — [10 BbICOTE M LIMPUHE CEHEHUS, TIPU U3TN-
O€ B IJIOCKOCTU OCH CUMMETPUU MONMEPEYHOr0 Ce-
UEHHS 2JIEMEHTA — TOJILKO IO BBICOTE CEUYECHUS.
HanpsixeHus B rpeaenax MajiblX yYaCcTKOB Mpii-
HUMAIOT PABHOMEPHO pacIipeAcIeHHBIMU (YCPE-
HEHHbBIMU ).

3.1.4.3 llpu pacyere 31€MEHTOB ¢ UCIOJIL30-
BAHUEM HEAWHEHHONU AePOPMALIMOHHON MOJENU
NPUHHMAIOT:

3HAYCHUSA CXKUMAKLIEH NPOJOJABHOU CHUJIIBI, a
TAKKE CKUMAKOUIUX HATIPSKEeHUN U gedopMalni
VKOPOUEHUS OeTOHA U apMAaTypbl CO 3HAKOM «—»;

3HA4YE€HUS pacTIruBarOUIEeH ITPOAOJILHON CHUILbI,
a TAKXKE PACTATUBAIOLLIUX HATPSLKEHUNA U AEDOP-
MALIMUU VAJTUHEHUS OCTOHA M apMAaTyphbl CO 3Ha-
KOM «T».

3HAKU KOOPAUHAT UEHTPOB TAXKECTH apMaTyp-
HBIX CTEPXXHEN U BBLICACHHBIX YUYACTKOB OE€TOHA, 4
TAKOKE TOYKH NIPUAOKEHUA ITPOAOJILHOU CUIbI [TPU-
HUMAalOT B COOTBETCTBMM ¢ HA3HAYEHHOMU CUCTE-
MoK KoopauHaTt X 0Y. B o0luem cayuae Hayalo KO-
OPAMHAT 3TOK cucteMbl (Touka 0 Ha pUCYHKE 6)
pacnoJjaratoT B IPOU3BOJILHOM MECTE B IIpeeaax
[IONIEPEYHOTO CeYEeHMY DJICMEHTA.

3.1.4.4 [1pu pacyete HOPMAJBHBIX CEUEHUI O
[MPOYHOCTHU (CM. PUCYHOK 6) B 00LIEM ClIydyae MUC-
[1OJIb3YIOT:

YPaBHEHUS PABHOBECHUS BHEUIHUX CUJI U BHYT-
PEHHMUX YCUIUN B HOPMAJBLHOM CEYEHUH DJIEMEHTA

M,t — ZGbJAbbe,u T ZGHJAHJZLU; (49)
I /

Ml‘ - ZG[);AFJ:ZMJ T zﬁs;As;Zﬂy; (50)
! /

N:ZbeAbf +EG.SJ!AS]; (5])
! J

VPABHEHUS, OIpPEACASIOUINE paclipeleIeHUE
nedopMalunM oT AeUCTBUS BHEHUIHEW HAMPY3KHU 10
CEYCHU IO DJIEMEHTA
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L,
~

T, A

bi

Pucynox 6 — PacdcTHas cxeMa HOpMaibHOTO CCUECHUS

<>
Ll 1,
Epp =& T Ly T— by
X Fy
— 1 ] Z lZ
E” = £, 1 ‘W+_
r, r,

Kene300eTOHIIONO 3JICMeHTa

(32)

(33)

3aBUCHUMOCTH, CBS3BIBAKOUINE HANPSAXEHUS M
OTHOCHUTEJIbHbBIE AedopMalui OETOHA M aApMaTy-

Dbl:
OcTOHA

Op = Eb Vi €py s

{

HEeHAMPATraeMoOUWu apMaryphbl

g = LyVgty,

HAIIPpATdAEMOHW apMaTyDbI

G, = vav(gw + &, ).

13

(54)

rne M,

(39)

(56)

B ypaBHeHUAX (49)—(56):
M., M}? — MU3rudarole MOMEHTDB! OT BHELL -

HEW HArpy3kKM OTHOCHUTEJBLHO
BhIOpAHHBIX U pacnojiaraeMblx B
[pejaeax rnonepevyHoro ceYeHus
3JIEMEHTA KOOPAWHATHDLIX OCEW
(COOTBETCTBEHHO ACMCTBYIOUINX B
JI10CKOCTAX X0OZ 1 VOZ unit na-
DAJICJIBHO KUM), OIpeaelisieMble
1o hopMmysiav

M :MltI+N€A;

\ (57)
M)d+ N(‘?}.,

t

M

i

Mm — U3rMoAaonIMe MOMEHThL B COO1-

BCTCTBVIOUIMX [MJTOCKOCTSX OT
BHELIHEWU HATPY3KU, OMpEAcsisi-
eMbl€ M3 CTAaTU4YECKOIrO pacyeTd
KOHCTPYKLMMU;



N — [IPOAQ./IbHAY CHAA OT BHEIUHEN Ha-
[PY3KM; UIsE U3rKHdaeMbIX 1ipeaBa-
PUTEABHO HANPSKEHHDBIX 3JIEMEH -
TOR N = 0:
€, e — PACCTOSHUS OT TOUKH NPHUITOXKEHUH
CHIbl /N 10 COOTBCTCTBYIOLLLMX BbIO-
PAHHBIX OCECH:

b £y . — TUIOLLAAL, KOOPIAMHATDI LIEHTPA T -

L, . O KECTH -0 y4acTKa OCTOHA U Ha-
NPsKEHUE HA YPOBHE €ro LEeHTPA
PSKECTH

, £, — TUIOLLAb, KOOPAUHATHI LEHTPA TSI~
KECTH /-TO CTICPXHS apMaTypbl U
HATIPSKCHUE B HEM:

£ ~— OTHOCHUTECIbHAY AedopMalingd BO-

JIOKHA, PACIONOXEHHOro Ha repe-
CEYEHUUM BLIOPAHHBIX OCEH (B TOY-
Ke 0);
€, — OTHOCHTENLHAas aedopMalug Oe-
TOHA OT JEUCTBUS BHEIUHEW Ha-
FPY3KH;
€, — OTHOCUTEIbHAY aedopMaluns ap-
MATypbl OT AEUCTBHUY BHELUHEH
HAIPV3KU;

— OTHOCUTEJIbHAY AedopMaLims Ipe-
BAPUTEJBHOIO HAIIPSDKEHUS apMaTy-
Pbl ¢ VUETOM OTHOCUTE/ILHBIX JIe-
(popMAaiLli NMOTEePb [PeABAPUTE/IbHO-
[0 HaMPSXEHUA, OTBEYAIOIUMX pac-
CMaTpuBaeMOn pacyeTHOW CTANUMU;

&
S

.’ .  — KpHUBM3HA IIPOLUOJBLHON OCH B pac-

CMATPHUBAEMOM IIOIMEPEYHOM CEYEe-
HUM 2JIEeMEHTA B ILTOCKOCTIX IEU-

CTBUS U3TMOAKIINUX MOMEHTOB Ml_

M :
L, — HavadbHblil MOAYADL YIIPYIOCTH Oe-
TOHA;
E — MOIV/JIbL YIIPYIOCTHU J-TO CTEPKHS
ApMaTyphbi;
v, — KO3 PUUMEHT yIIpvroctu OeToHa
-0 VYACTKa;
% — KOO(MPUUHCHT VIIPYIOCTU /-TO
CTCPKHS apMaTypbl.
Kosadpuumenter v, H V,, IPUHUMAIOT IO CO-
OTBETCTBYIOLUMM JHAIpaAaMMaM COCTOSSHUS OeTOHa
M apMaTypbl. VKa3zaHHbIM B . 2.1.2.10, 2.2.2.7.
SHaueHust KO3(OOUILIEHTOB v, U y,, OllpeaeIs-
IOT KaK COOTHOINEHHE 3HAYEHMI Hanps>XCHUN U
ACPOPMALINN UTH pacCMaTPUBaeMbIX TOYEK COOT-
BETCTBVIOLLUMX AMATPAMM COCTOSHUA DETOHA U ap-
MATVPLI, TIPUHSTbLIA B pacyeTe, JAeJeHHOe Ha MO-
IViab yapyrocru Oerota £, (npu ABYXITMHEHHOI
AUArpaMMe COCTOSIHUS DOE€TOHA — Ha TMNPUBEHCH-
HbIW MOAVJIL AechopManuunu £, ) U apmatypbi £
[Ipy 3TOM HUCNOJAB3VIOT 3aBHCUMOCTH «HAMPXKe-

CII 52-102-2004

Hue — jaedhopmaums» (H—(8), (13) n (16) Ha
PACCMATPUBAEMbIX YHACTKAX JAHAlPAMM.

O
v, = 2l : (SH)
EhEbr
G
v, = P (39)

y -
Eyle, +eg)

3.1.4.5 PacyeTr HOpMaJIbHBIX CEHECHUM KENEe30-
OCTOHHDBIX JIEMEHTOB 10 MPOYHOCTU MPOU3BOAAT

U3 YCJIOBUHN

(60)

'Eb,nhn < b ulr »

& S Ef,uh: (61)

¢, NdX

[AC € ., — OTHOCHTEJIbHAS aedopMalns Hanodo-
Tee CKAToro BOJIOKHA OeTOHa B HOP-

MaJIbHOM CEYEHMH;
3 — OTHOCHUTeIbHAs AedopMaLs HAUDO-

5. max
jaee PaAcTIAHYTOTO CTEPKHS apMaty-
pPbl B HOPMAQJIbHOM CEYCHUMU;

€, — TPEAEJIbHOE 3HAYCHUE OTHOCUTE/Ib-

HOU aedopmMaltiu OETOHA NpH CxKa-
TUU, TIPMHUMAEMOE COITACHO VYKa-
3aHUAM 11. 3.1.4.6;

€,y ~ TPEIeIbHOE 3HAYEHUE OTHOCHUTE/Ib-

HOH JehopMalLlMU YINIMHEHUS apMa-
TYPbI, IPUHUMAEMOE COIrTACHO YKa-
3aHuAM 11.3.1.4.6.

3.1.4.6 TlpeneibHble 3HAYEHUS OTHOCUTEJILHbIX
neopmaunit 0eToHa g, . (€, ,,) TPMHUMAIOT NpU
ABY3HAUHOW 3ITI0pe JepopMaliuil (CXKaTue 1 pac-
TSIXKEHME) B NOICPEYHOM CEYEHUM OeToHa 3ie-
MeHTa (M3r1M0, BHCLEHTPEHHOE CXATUe UJIM pac-
TSOKeHUe € OOJAbIUMMU 3KCLEHTPUCUTETAMU), paB-
HBIMM €5 (€, ).

[[pit BHELIEHTPEHHOM CXAaTHU WM PaCTIXKeE-
HUU BJIEMEHTOB U paclipeneleHUN B MMOINEPEYHOM
CeyeHMUHM OETOHA IneMeHTa AedopMaluUvU TOJALKO
OJIHOTO 3HaKa IpeJiebHble 3HAYEHUS! OTHOCUTEN b~
HbIX aedopmauunii ObetoHa €, . (€, ) OIpenes-
FOT B 3aBUCUMOCTH OT COOTHOLIEHUS ACHOpMAlIUN
OETOHA HA TIPOTHBOMOJIOXKHBIX TPpaHAX CEUCHUS

sneMeHTa €, M &, ([€3] 2 |e,]) no dopmynam:

&1

Epulr = Epy —(Epy —Epy) L (62)
.
€
Eprutt = Epra — (Epy — Ebm)";”ﬂ (63)
2
re €,, €., — A€HOPMALUMOHHBIC HapaMeTphI
£ U € pacyYeTHbIX AMArPAMM COCTOSHUS

oerona (nmin. 2.1.2.5, 2.1.2.11,
2.1.2.13, 2.1.2.14).
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| Ipcenbhoe 3HayeHMe OTHOCHUTEIbHOM Jedhop-
MALlK apMartypbl €, MPUHUMAIOT PABHbIM!

0,025 — 1d apMaTypbl ¢ PUIUUYECKUM TIpe/Ie-
JOM IE€KVUECTH;

0.01> — g apMaTtypsl € YCIAOBHBIM [IPEACIOM
TEeKVUYECTH.

3.1.5 Pacuer npenpapuTe/ibHO HANPAXKEHHbIX
JIEMEHTOR MPH JCUCTBUH TONEPEeUHbIX CHJI

Oél&{lié’ HOAOHCCHUA

3.1.5.1 Pacyer no npoyHOCTH Ke1e300eToH-
HbIx JIEMEHTOB [PH JEHUCTBHM MONEPECUHBIX CHJI
NPOUBBOAST HA OCHOBE MOJEIN HAKJIOHHDBIX CEYeE-
HUM.

[lpu pacyeTe 110 MOACIM HAKTOHHDIX CEYEHU Y
A0JKHDBI ObITL O0ECnevdeHbl NMPOUYHOCTD BJIEMEHTA
10 MOJIOCE MEXXAV HAKJIOHHDBIMM CEYEHHAMU U Ha-
KJOHHOMY CE€YEHUWIO HA [ICUCTBUE ITOTIEPEYHbIX CIU1,
A TAKXE I[IPOUYHOCTL MO HAKJIOHHOMY CEYEHUIO HA
JE€UCTBUE MOMEHTA.

[IpOYHOCTH MO HAKJIOHHOW I0.10CE XAPaAKTe-
PU3VETCd MAKCUMAJIbHBIM 3HAYEHUEM TMOIMTEPEYHON
CHJIbl, KOTOPOE MOXET ObITh BOCIHPUHSTO HAKJIOH-
HOM M0JIOCOU, HAXOIILUEHUCS ITOA BO3JACUCTBUEM
CKUMAKOLINX VCUJIMK BJ10J1b NTOJI0CHI U pacTdArMBa-
OLUX VCUIMW OT IOHNEPECUYHOU apMaTtypbl, Iepe-
ceKarlle HaxJIOHHYI nojocy. Tlpu 3ToM nipou-
HOCTb OeTOHAa OHNPEeAeAdIOT MO CONPOTUBJIIEHUIO
OETOHA OCEBOMY CXKATUIO C VHETOM BJIUSHUS CITOXK-
HOI'0 HaMpygaXeHHOro COCTOSHUS B HAK/JIOHHOMW
I10J10Ce.

PacueT 110 HAKJIOHHOMY CE€YEHMIO Ha AEUCTBUE
MOMEPEUYHBbIX CUJT TIPOU3BOASAT Ha OCHOBE YpaBHE-
HUS PABHOBECUS BHEIUHUX U BHYTPEHHUX IOI1E-
pEUHBIX CUI, AEUCTBYIOLLINX B HAKJIOHHOM ceue-
HUM C AJMHOMU MPOEKUUU ¢ HaA NPOJ0JAbHYIO OCh
2JCMEHTA. BHYTpEeHHMUE [TOIIepeYHbIe CUJIbI BKJIIO-
YalOT TIOIEPEYHVIO CHUJY, BOCIIPMHUMAEMYIO 0O¢-
TOHOM B HAKJIOHHOM CEYEHUHU, U ITOIEPEYHVIO
CHJ1Y, BOCTIPUHUMAEMVIO IEPECEKAIUECH HAKJIOH -
HOe cedyeHue noriepedyHort apmartypoi. Ilpu stom
[IOIEPEYHbIE CUJIbl, BOCIIPUHUMAEMbIE OETOHOM U
[TOITEPEYHOM apMaTypoOM, OHNPECAELISAIOT 1O COMpOo-
TUBACHUAM DETOHA U NOIMNEPEYHOU apMaTypPhl pac-
TSIKEHUIO C VUETOM UTMHbI NPOEKLUUN ¢ HAKIIOH-
HOTI'O CEUYCHMUSI.

PacuyeT 110 HAaKJIOHHOMY CEUEHUIO Ha JeUCTBUE
MOMCHTA NIPOU3BOJST HA OCHOBE ypaBHEHUS paB-
HOBECUSA MOMEHTOB OT BHEIMHWUX M BHYTPEHHUX
CUJ, IEUCTBYVIOUIMX B HAKJIOHHOM CCUEHHU C 11U -
HOU IPOEKIIUKU ¢ HA MPOAOJBLHYIO OChb DJIEMEHTA.
MoOMEHTbI OT BHYTPEHHUX CHUJI BKJIIOYAKOT MOMEHT.,
BOCIIDUMHUMAEMBIN MIEPECEKAKILIEN HAKJIOHHOE Ce-
YeHHEe MNPOAOJIBHOU pPacTAHVTOU apMarypou, U
MOMEHT, BOCIMPHHUMAEMBIN [EPECEKAIOLIEN HAa-

20

KJIOHHOE CEUECHME nolepeHHoM apMatvpoid. [pi
5TOM MOMCHTDBI, BOCITPUHMUMACMbIE [TPOJI0JILHOU U
[IOIEPEYHON apMaTypOl. OHPEACISIOT 110 COIPO-
MBICHUSIM MIPOACJBHONW U TOMEPEYHOI apMaTy-
Pbl PACTSKEHUIO C VYETOM AIMHDL! TIPOEKILIMH ¢

HAKJIOHHOI'O CCYHCHIA.

Pacuem xcene3z00emoHHbIX 2.1eMEeHI08
N0 HOAOCE MEHCOY HAKAOHHBIMU COHCHUIMU

3.1.5.2 PacyeT npeaBapMTEIbHO HANPSKEHH bIX
I1EMEHTOB M0 OCTOHHOM [TOJIOCE MEKAY HAKIOH-
HbIMU CEYEHUSIMU NPOMU3BOJAAT U3 YCIOBUS

Q<o R, bh, (64)
rne () — fonepeyHas CUJa B HOPMaJIbHOM cCe-
YeHUU DJIEMECHTA:
¢, — KO3(pOUUMEHT, NPUHUMAEMbBIIH paB-
HbIM 0. 3.

Pacuem xcene306emoHHbIX 316MCHMO8
O HAKAOHHBIM CCHCHUIM HA delcmeue

HOHEPEeHHBIX CUS

3.1.5.3 Pacuer npeaBapUTebHO HaNPSLKEHHbBIX
M3TN0aeMbIX 3JIEMEHTOB 10 HAKJIIOHHOMY CEYEHUWIO
(PUCYHOK 7) NPOU3BOIST U3 VCIIOBUS

0< 0, +Q, (65)

rne (J — rnorepeyHas Cujia B HAKJIOHHOM ceve-
HUU C JJIMHOM IIPOEKLUUU ¢ Ha MPo-
JIOJIBHYIO OCh 3JIEMEHTA, ONpeaeIsieMasl
OT BCEX BHEILLUHUX CUJI, PACHOJ0XECH-
HbIX [0 OJHY CTOPOHY OT pacCMaTpU-
BAEMOI0 HAKJOHHOIO CEUYCHUS, NpU
3TOM VUMTHIBAIOT HAuOOEe OIacHoE
3arPy;KEHMNE B Ipeliegax HAKIOHHOTIO
CEYEHMUS,
(), — nomepevyHas Cujla, BOCIIPUHUMACMAad
OCTOHOM B HAKJIOHHOM CEYEHUMU:
(., — nonepeyHasd CUNA, BOCIIPUHUMAEMAas
[IOMNepPeYHO apMaTypoOn B HAKJIOHHOM
CEYEHIU.
[TonepeuHyo cuiy (), onpeaenstor no ¢op-
MYyJ1€

R, bh?
0, = Ppo 1y, 011, | (66)

C

HO MPUHUMAIOT He Oosiee 2,5R, bh 1 He MeHee
0,5R, bh ;
©,, — KOOQOUIIMEHT, NPUHUMAEMbBIH paB-
HbBIM 1,).
Honyckaercsa 3Hadenue (J, ONpeneiaTh ¢
YYETOM BIAMSIHUS YCWIKUS MPEABAPUTENBHOTO 00-
XKaTtusi P HanpsraeMom apMaTypou.
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Pucynox 7 — (Cxema vCcUIMI NPKU pacucTe M3rudaeMblX [PEABAPUTEIBHO HAMPSXEHHbIX
JIEMEHTOB MO HAKJIOHHOMY CEYEHUIO HA JCUCTBHUE MOMCPEUHBIX CUA

Ycunue Q15 nolepevHoit apmaTypbl, HOP-
MaJIbHOU K TPOAOJLHOW OCHM 3JIEMeHTa, ornpe/e-
JOT 10 (hopMyJIe

O, = 0y 4y € (67)
rie ¢ ., — KO3(M®ULUUEHT, NPUHUMAEMbI paB-
HbiM (},73;
4. — YCUIIKE B TIOINECPECUHOW apMmaType Ha
CAMHUILLY JIAMHDbI dJleMeHTa

— R‘}H AEW

(.
YW <

(68)

W

PacueTt npou3BoasaT A1 psija pacroioxXeHHbIX
MO JUIMHE DJIEMCHTA HAKJIOHHbBIX CEYEHUH NMTPH HaAU-
0oJIee OMacHOM JMHE IPOeKUUN HAKJIOHHOTO Ce-
qeHus ¢. lpu stom anuny ¢ B hopmvire (67) npu-
HIIMaloT He Ooee 2,04 .
Jlonyckaercst TpOU3BOAUTL PACYET HAKIOH -
HbIX CEUCHUM, HE paccMaTpuBag HakKJIOHHbIE Ce-
YCHHUST MPU ONPEACIEHUN TTOIIEPEYHOU CUJIBLI OT
BHCIUHHEN HAIrpy3kH, U3 YCJIOBUS

O <0y ng,la (69)

re @, - [nonepeyHas Cu1a B HOPMAJIbHOM ce-
YeHITU OT BHCUIHEW HATPY3KH;

0, = 0,5K, bh (70)

Qaw_l - (71)

qaw hﬂ'

[Tpit pacno10XeHUU HOPMATLHOTO CEUYEHU,
B KOTOPOM Y4YMTLIBAIOT MONepeyHyo cuiay O,
BOJIM311 ONOPb HA PACCTOSIHUM g MeHee 2,5/ pac-

yeT U3 vCcaoBUd (69) NpOM3BOASIT, YMHOXAs! 3HA-
dyeHus (),,, onpeaenseMble 1o opmyne (70), Ha

2,5
KOS(M@MULUUEHT, paBHBIN a/h HO TPUHUMAIOT
{7

3Hadenne O, He Oosiee 2,5R, bh .

[Ipy pacnonoXxeHU HOPMaJBHOIO CEYEHMS,
B KOTOPOM YUMTBIBAIOT ITOMNEPeUHyI0 cuily ¢J,. Ha
PACCTOAHUM a MeHee A pacyeT U3 ycnoBus (69)
MPOU3BOMAT, VMHOXasi 3HadeHue Q ., onpene-
asiemoce no opmvae (71), Ha KO3PPUUMEHT, paB-
HbI a/h .

[lonepeyHVIO apMaTypy yYMUTHLIBAOT B pacue-
Te, €CJU CODTI0AAETCH YCI0BUE

q,, =2 0,23R, b.

MOXXHO YUWUTBHIBATL TMONEPEYHVIO apMaTypy W
1P HEBBITOJHEHHHU 3TOTO YCIAOBUA, €CJIIU B YC10-
BUM (65) NpHHUMATD

Qb — 4(phl hn2 qxw /C'

LLlar nonepeyHoO apMaTypbl, VUUTLIBACMON B

S

pacuere, - AOJKeH OBbITh He O0JbLIC 3HAYCHUS
{}

Swoman Ry 00,
hu Q

[ Ipr OTCYTCTBUM MONEPEeYHON apMaTypbl MU
HapViIeHWU M YKA3dHHbIX Bbllle TpeOOBAHUN pacyeT
OPOM3BOAAT M3 venosus (65) uam (69), npiiun-
masi yewsine Q. mian Q| paBHbIM HYJIIO.

[lonepeynast apMatypa JoXKHa OTBeYaATb KO-
CTPVKTUBHbIM TpeOOBAHUAM, NMPUBEIAECHHLIM B

CIT 52-101.
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Pacuent weene3o0entonsbix JACMCHINOG
1O HAKAOHHBIM CCHCHUSM HA OCUCINGUP
MOMEHINOEG

3.1.5.4 PacueT npeasBapu1eaLHO HAIIPSXKCHHbBIN
DJAEMEHTOB 11O HAKTOHHBIM CCYEHUSIM HA JIEUCTBHE
MOMCHTOB (DUCYHOK 8) NMPOU3BOAAT U3 VCAOBUY

M< M+ M, (72)

rae M — NMOMEHT B HAKJIOHHOM CeYeHUU € 11U -
HOM MMPOEKIUMU ¢ HAa NPOAOCJBHVIO OCb
DJIEMEHTA, ONpeacseMbli OT BCEX
BHEIIHWX CWJI. PACHOJOXEHHBIX IO
OJHY CTOPOHY OT paccMalpUBaeMoro
HAKJIOHHOT'O CeYeHUs . OTHOCUTEIIBRO
KOHLIA HAKJOHHOTro ceueHus (TOUKA
(), IPOTUBOIIOJOXHOIO KOHILY, YV KO-
TOPOTO PACHOJNATACTCS IpoBepsieMasd
[pOAOAbHAY apMaTypa, MCIbIThIBAIO-
11as1 pacTsiKeHue OT MOMEHTA B Ha-
KJIOHHOM CEUYEHUU, NIPU 3TOM YUUTHI-
BAlOT HAMOOJEE OMMACHOE 3arpyXeHue
B [Ipeaesax HAaKJIOHHOIO cedyeHUsl,

M — MOMEHT, BOCIIPUHMMAEMBbII1 NTPOA0JIb-
HOW apMaTypoOM, TepeceKarwllucH Ha-
KJIOHHOE CeueHMEe, OTHOCUTE/1bHO IIPO-
TUBOIMOJOXHOIO KOHUA HAKJIOHHOIO
ceueHUs (Touka 0);

M — MOMEHT, BOCIIpMHUMAEMbIH TTOIepey-
HOU apMatypou, nepecekarlley Ha-
KJIOHHOE CeYyeHK e, OTHOCUTEIBLHO IIPO-
TUBOIOJOXHOIO KOHHA HakKJIOHHOIO
ceyeHus (Touka 0).

MomeHT M, onpenensior no gopmyne

M =N_z, (73)
N
T .
0 K
N
*le---F5
o 1 /11— L o
1
N&, Q‘:-!r‘.«1
l B S SN N N S
|
| C

rae N — ycunue B IPOJOALHON PACTAHVTON
apMartype, NpHHHMAeMOe DaBHbIM
R A, QB 30HC QaHKEPOBKH — OIpe-
nesseMaoe cotracuo 1. 3.3.4;
Z, — U140 BHVTPCHHEM napbl CHJI; AOTVC-
Kaetcs npuHusMarn . = 0,94

MomeHT M L1 MonepedHoil apMartypbl, HOP-
MAJIBHOM K MPONOJABHON OCH DJIEMEHTA, Olipee-

107 TO0 OPMYIIE
M =050 c (74)

rne Q. — ycuime B NonepeyHoii apmarype, rnpu-
HUMaEMOE paBHbLIM ¢, C;

q., — omnpeueasior no gopmyie (68), a ¢
NPpUHUMAIOT B npeacnax or 1,04 no
2,0n .

Pac4eT npou3BoasT 151 HAKIOHHBIX CEUEHUT,
PaCioJIOXKEHHBIX 1O AJIMHE 2/1eMEH1A HAa €TI0 KOH-
[IeBbIX vHAaCTKaxX W B MeCTaxX O0pbIBA TIPOIOALHOMN
apMaTyphbl, [Py HaubdOoJIee OMACHOW NTUHE [TPOEK-
LMY HAKJIOHHOTO CeYEeHU ¢, MPUHUMAEMOU B YKa-
3aHHbIX BBILLE TIpeaeiax.

JlonvckaeTcs Npor3BOANTh pacueT HaKJIOHHbIX
ceyeHU I, NpUHUMas B YCJI0BUU (72) MoMeHT M B
HAKJIOHHOM CEeYCHUU TpU IJUHE NPOEKIIUU ¢ Ha
POJOJALHYIO OCb 2JieMetira, paBHo# 2,0/ , a MO-
MeHT M — pasHbim 0,5¢, £ 2

[Ipn OTCYTCTBUU TIOIIEPEYHON apMATYPBI pac-
YET HAKJIOHHBIX CEYEHHUU MTPOU3BOJAST U3 YCI0BUA
(72), npyHUMass MOMEHT M B HakJIOHHOM ceye-

HUU TIPY AJIMHE MPOEKUHH ¢ Ha NMPOAONBHVIO OCh

dsieMeHTa, papHoi 2,04 , a moMeHT M = — pas-

HbIM HYJIIO.

Pucynoxk & — CxeMa yCHUAUM MPU PACUYETC M3TMDACMbIX NMPEABAPHTCIALHO HAMNPSAXCHHDBIX
INECMEHTOB [0 HAKJIOHHOMY CCUCHMIO Ha AEMCTBUC MOMEHTORB
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4 Pacuer npeasapureibHO HANPSDKEHHBIX
3JIEMEHTOB XKeJ1e300€TOHHbIX
KOHCTPYKIIMH MO npeaeJabHbIM
COCTOSIHUSM BTOPOHU TPYIIIbI

4.1 Oommue MonoKeHuA

4.1.1 Pacuernl 110 npeacIbHbLIM COCTOSHUAM
BIOPOM IPYIHILI BKIIKOYALOT:

- pacye! Mo packpbITUIO TPEINUH;

- pacyel 1o J1e@QopMaLMsIM.

4.1.2 Pacuer 11o o0pd30BAHUIO TPELUUH HIPO-
H3BOAY T 11 [IPOBEPKU HEOOXOAUMMOCTH pacyeTa
(10 Pde KPLITUIO TPELUMH, a TAKKE A1 NPOBEPKU
HCOOXOJMMOCTHU YY€Ta TPEULMH 11PpM pacyeTe [1o
TCPOPMALMSIM.

I'peboOBAHMY 11O OTCYTCTBUIO TPEIIHMH TIPEILS B-
JSIHOT K TIPEABAPUTEAbHO HAIIPSIXKCHHBIM KOHCT-
PYKLMSAM, V KOTOPBIX MPU [MOJHOCTbLIO PACTAHY-
TOM CEHEHMH JIOJIKHA OBLITb 00eciieueHa HEeIPpOH U -
[LAEMOCTh (HAXOMSILIMXCH 110/1 1ABAEHUEM KUJIKO-
CIM MJIM T430B, MCIIbIThIBAKILUUX BO3AEMCTBHUE pa-
IHALAH M T.01.), K VHUK&IbHBIM KOHCTPVKLIUAM, a
TAKAKC K KOHCTPYKUMSM TTPU BO3JENCTBUU CUTLHO
Al PECCUBHOU CPEbI.

4.1.3 llpyu pacuere 1o npeneabHbIM COCTOH-
(HHAM BTOPOU I'PYUITbl HATPY3KU IIPUHUMAIOT C KO-
YPPUIMCHTOM HAMEKHOCTH HO HArpyske nyI,O,

4.1.4 Pacdyer u3rudaeMbIX nOpeaBaAPUTENLHO
HATIPSIKEHHBIX DJIEMEHTOB 10 MPEACJbHBIM COCTO-
SSTHUSIM BTOPOUM TPVIIIbI TPOU3BOASAT KaK MPU BHeE-
HEHIPEHHOM CXAaTHM Ha COBMECTHOE AEHUCTBHE
VCUJIMIA OT BHEMIHCH Harpysku M M npoaonabHON
cibt N | paBHOW VCUTHIO IPEIBAPUTEILHOTO 00-
AaTH ff’

4.2 Pacyer npeaBapuTeibHO HANPSRKEHHBIX
KeEJe300eTOHHBIX 3JEeMEHTORB
N0 PACKPLITHIO TPEUIHH

4.2.1 QO0mue nojoxKeHusd

4.2.1.1 Pacuer npeaBapute/ibHO HAMPSKE HHbBIX
[13rM0AEMbIX 3JIEMEHTOB 110 PACKPLITUIO TPCUIMH
HPOUIBOJSMT B TEX Caydasix, Koraa COOMI0AAETCY
VCII0BHE

M > M{ s (73)

e A — u3rbaloe MOMEHT OT BHELLHEH HAa-
FPV3KIIL;

Mm — U3rndarwmMM MOMEHT, BOCTIpMHHMA-

CMBIH HOPMAIbHBIM CEHEHUEM JIEMCH-
ra rnpu o0pa3oBaHUKW TPEUIUH, Ollpe-
JCICMbIN corstacHo 11, 4.2.2.
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JIng UeHTPalbHO PACTAHVTBIX JIEMEHTOB 1M~
DUHY PACKPBITUS TPELUMH OIPCALC/IHIOT IIPH COOJTIO-
JICHWUH YCJIOBUY

N>N | (76)
7
rne N — [ponosibHOE pACTIATHUBAKOIIEE VCUIME
OT BHEIHUHEW HAIrpv3KI:
N — MNOpOAOJIbHOC paciArvuparoliee yeuime,

at

BOCITPUHUMAEMOE MJICMEHTOM IIpU 00-
PA30BAHUU TPELLUNH.
4.2.1.2 PacueT Xene300€TOHHBIX 3JACMCHTOB
[IPOU3BOIST MO HEIPOMOLKUTCIHLHOMY U IIPOLO.T-
KUTETbHOMY PACKPBITUIO TPEIIUH.
HenpoaoaXuTeabHOE PACKPLITHE TPELLUH OI-
peiesIsiioT OT COBMECTHOIO AEUCTBUA MOCTOSSHHbBIX
1 BPEMEHHbIX (JUTUTEILHBIX X KPATKOBPEMEHHbIX)
HaTrPV30K, MPOLOLKUTEIbHOE — TOJIBKO OT MMOCTO-
GHHBIX M BPEMEHHBIX HAJUTCALHLIX HArpy30K

(11.1.2.4).
4.2.1.3 PacyeT 1o pacKkpbITUIO TPEILWH TPON3-

BOASIT U3 YCJIOBUSI

a._<a (77)

cre cre,ult?

[ae @, — LIUPUHA PACKPbITUSI TPEIUKUH OT JACH-
CTBUS BHEILIHEW HATPY3KHU, OIPEIEL/is-
emas cornacHo 1. 4.2.1.4 u 4.2.3;
a.. ., — TPEAe/IbHO 10NYyCTUMas IUMPUHA pac-
KPBITUSA TPELIVH.
3HauyeHus a,, , NTPUHUMAIOT PAaBHBIMMU:
a) U3 YCIIOBUS 0DECIIeHEHUS COXPAHHOCTHU ap-

MaTyphbl:
- kiaccos A240—A600, BS0O:

0.3 MM — IIPY IPOAOIKUTECIABHOM PACKPLITUU
TPELIUNH;

0.4 MM — MPU HEMPOJOMKUTEABHOM pPaCKphbl-
TUW TPELLUWH,;

- kuaccos AR00, A1000, a takke Bpl200—
Bp 1400, K1400, KI1500 (K-19) u KI1500 (K-7)
auaMeTpom 12 MM:

0,2 MM — OpU ITPOAOJIKHMTETLHOM PACKPHITUM
TPELUUH;

(0.3 MM — TIPU HEMPOJOLKUTCALHOM PACKPbI-
TUW TPELUUH;

- knaccos Bpl500, KI1500 (K-7) auameipom

6 19 MM:
0.1 MM — TIpU NIPOAOJIKUTEIBHOM PACKPLITHH

TPEUINH;

0.2 MM — TIpH HCHOPOAOJKUTETBHOM PACKPbI-
TUU TPELUUH;

0) U3 VCIOBUS OrpaHUUEHUsd [TPOHULACMOCTH

KOHCTPVKLMWHU:
0.2 MM — [IpH NPOACSIKUTEIEHOM PACKPbITU M

TPEULUH;
0.3 MM -— IIPU HENPO,TOJIKUTEABHOM PACKPDI-

TUW TPELLIUH.
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4.2.1.4 lllupuHy packpbiTusl TPELLIH a,, . Ol
PEACJISIIOT UCXOAs U3 B3aMMHBIX CMELLIEHWI PACTS -
HYTOH apMatypbl ¥ OeToHa 110 00€ CTOPOHLI Tpe-
[HIMHBI HA VPOBHE OCHU apMaTypbl U TIPUHUMALOT:

- OIpU TIPOAOJIKUTETLHOM pPACKPbITUH

a. =da

Cr cre. |

(78)

- [1PU HEIPOAOLKUTEIBHOM PACKPBLITUU

(79)

a = dad + — {1

Cre cre, | cre.? cre,l’?

rne a — HIUPHUHA PACKPHLITUI TPELWIUH OT IPO-
JOJKHUTENIBHOIO ASHUCTBUS [TOCTOSH-
HbIX M BPEMEHHDBIX JUIUTCJIbHbIX Harpy-
30K;
a, ,— WIAPUHA PACKPBITUS TPEIUUH OT HeE-
[IPOJAC/LKHUTEIBbHOIO AEUCTBUS TTOCTO-
SSHHbIX U BPEMEHHDBIX (TUTE/bHbBIX U
KPATKOBPEMEHHDbIX) Harpys3o0kK;
d.. -, — UUPUHA PACKPBITUSI TPEUIUH OT He-
[IPOJCIKUTENLHOIO AEUCTBUS ITOCTO-
SSHHDBIX U BpEMEHHBIX JIUTENbHBIX Ha-

[PY30K.

cre.

4.2.2 OnpeneneHde MOMEHTA 00pa3oBaHus
TPEIIUH, HOPMAJILHBIX K NPOJ10JJbHOH
OCH JJIEMCHTA

4.2.2.1 Usrudarowmin MmomeHT M 1npu 06-
pPA30BAHWUU TPELUMH MOXHO ONPEAECAAThH COMJAC-
Ho 1. 4.2.2.2 vnn no nedopMauMOHHOW MOAeIu
cornacHo 1. 4.2.2.7.

4.2.2.2 OnpenejieHue MOMeEHTA 00pa3oBaHUM
TPECLIUH MPOU3BOAAT € YUETOM HEYIIPYTIUX AeHOP-
MALIMH pacTIHYTOTO O€TOHA COrJIaCHO 11. 4.2.2.3.

Honyckaetcs MOMEHT OOpa3OBaHUI TPELUWUH
ONPEAENsiThL Oe3 yuyeTa Heynpyrux aedhopMauunii
PACTIHYTOTO OeTOHA 1o 11. 4.2.2.4. Ecau npu 3TOoM
vcaoBus (77) 1 (97) He yaIOBASTBOPSIIOTCH, TO MO-
MEHT O0Opa30BaHUY TPEIIWUH CACAYET OHPEACHITD C
VUETOM HEVIIPYIUX JeopMaliMil pacTIHYTOro oe-
TOHA.

4.2.2.3 MOMCHT 00pa30oBaHMUs TPEUWIHH C yye-
TOM HEVIIPVIUX geopMali pacTAHYTOTO OETOHAa
OINpPEeAEAdIOT ¢ YUYETOM CACAVIOUIUX TTOJTOXEHUN:

- cedeHUs 11ociie 1eopPMUPOBAHUS OCTAKOTCS
[JIOCKUMMU;

- 3MIOPY HAaIIpsKEHUI B CXKaToOM 30He 0eTOHA
NPUHUMAIOT TPEYrOABHOW QOpPMbL KaK AN VIIpy-
roro tena;

- BMIOPY HANPSAXKEHWH B PAaCTIHYTOM 30H¢ Oe-
TOHA NPUHUMAIOT TPaneUMeBUIAHOU DOPMBI C HA-
MPSIKEHUSAMU, HE TMPEBbLILTAKUIMMU pacyeTHBIX
3HAYCHUHN COMPOTUBJIIEHUS OETOHA PACTIXKEHUIO

R f)f,‘a‘w';

- OTHOCUTEJbHYIO AedMOpMaUMIO KpalHEro
PACTSAHYTOIO BOJIOKHA OCTOHA IMPUHUMAKT PABHOU

24

ee Npeae/IbHOMY 3HAUCHUIO €, . [IPI KPaTKOBpe-
Ve HHHOM ACUCTBUM Harpy3ku (11. 3.1.4.6); ripu ABvx-
3HAUYTIOW 31TI0pe ACDOPMALMU B CCUCHUM 3JICMEeH -
TA €y L = 0,00015;

- HanpsDKEHUS B apMatype NMPUHUMAIOT B 3a-
BUCHMOCTH OT OTHOCUTENLHBIX AchopMaluil Kak
18 YVIIPYroro TeJia.

4.2.2.4 MOMEHT 00pa30BaHus TPELUUH TIpe-
BAPUTEALHO HAMNPSKEHHBLIX U3TKMOACMbBIX 3JieMeH -
TOB 0€3 vyeTa HEeVIPYrux AehopMaumnii pacTIHy-
TOI'0 OCTOHA ONPEACAI0T KaK 1149 CIUIOWHOIO
VIIPYIOTo Teaa no gopmyne

M, =R, WtPe, (80)

Cre bt.ser

rae W — MOMEHT COIPOTUBJIEHUS TPUBE-
JEHHOI'O CeUYEHMUSt A5t KpanHe-
ro pPacTHYHYTOTO BOJIOKHA;
€ = € + r — pPaCCTOAHUEC OT TOUKHU MNPUNO-
XKEHUS VCUIIUS TIPEABaAPUTEb-
HOro obxatust P 10 sApOBOH
TOUKH, HAUODOJICS YNAJCHHOMN
OT PaACTIHYTOU 30HBI, TPELIU-
HOOOpPA30BAHUE KOTOPOU MpPO-
BEPSACTCH
€,, — TO Xe, 10 LUEHTpa TSKECTH NPU-
BEJICHHOIO CEYEHM
r — PACCTOSHUE OT LEHTPA TSLKEC-
TU MPUBEAEHHOIO CEYEHUS /10
J/IPOBOU TOUYKH.

B dbopMmyite (80) 3HAK «+» IPUHUMAIOT, KOI'1a
HAIIpaBJAEHUS BpaUIleHUS MOMEHTOB P e,, Vi BHEILI-
Hero uaruoarouero MomeHra M npoTHUBONOIOXK-
Hbl, «—» — KOTI'la HapaBjACHUS COBIIAAAIOT.

3HadeHuss Wy ronpeaensitor cornacHo . 4.2.2.5.

4.2.2.5 MOMEHT COIpoTUBieHU W 1 paccTo-
dHHE OT LCHTPA TSKECTH MPUBEASHHOTIO Morepey-
HOTO CEUYEHHUS OO0 SAPOBOU TOUKU F OIIPECACISIOT

Mo GoOpMVJIaM:

W - rcd; (8])

r=— (82)

red

rae | — MOMEHT MHEPLIMU ITPUBEIEHHO-
[0 NNONEPEeYHOro CeYeHMUs OTHO-

CHTC/ILHO CIO LICHTPA THKCCTH

= [+ ] o+ 1 0 (83)

recl

/

recl

A — IJIOaAb NMPpUBCACHHOIO [TOIIC-

PCHHOIO CCHCHMA SACMCHTA

=A+ A o+ A o (84)

rec

A

redd

) — KO3 PUIIMEHT ITPUBCISHUS ap-
MATVPbl K OETOHV



A, A, A — r1uiotaab rnonepevHoro ceyeHus Co-
OTBEICTBEHHO OCTOHA, paACIsdHYTOM
N CXKATOU apMarypshl,

Y, — PAacCTOsIHUC OT HauboJee pacTsaHY-
TOIO BOJIOKHA O€TOHA /10 LEeHTpa
TSKECTH TIPUBEJIEHHOTO TOMEPeEY -
HOIO CEYCHHMS DEMEHTA

y = Sf red (85)
.

Ared
3ech S ~— CTATUYECKUIA MOMEHT IJOoLUAIU

! red
HPUBCACHHOIO NMONECPEHHOI'O CEHE-

HUS 3JIEMEHTA OTHOCUTEJILHO HaU-
00J1Ice pacTAHYTOIO BOJIOKHA Oe-
TOHA.
JloryckaeTcst MOMEHT conpotusiaeHuss W orn-
peaCIAThL 0€3 yueTa apMaTyphl.
B >ToM cayyae 3HadyeHUd [, 1,A,A" B dop-
Myaax (83) 1 (34) NpUHUMAOT paBHbIMK HVJIIIO
J11st u3rubaembiX 2J1IEMEHTOB ITPIMOYTOJIbLHOTO
CEYEHUST MOMEHT COMpPOTUBIACHUSL W 0e3 vdeTa
APMATYPhl ONPEHEsitoT Mo Gopmye

_ b
-

W (86)

4.2.2.6 Ycunue N, 1ipu 00pa3soBaHWU TPELUMH
B LUEHTPAJIbHO PACTIHYTBIX 2JIEMEHTAX OIPEIeIsi-
OT 0 (hopMmyne

N _ =4

CIC red Vbt ser”

(87)

4.2.2.7 OnpeneneHue MoMeHTa 0Opa30BaHUS
TPEUIMH HAa OCHOBE HEJIMHEUHON AehOopMaALIUOH-
HOI MOAEIH TNPOU3BOASIT UCXOAI U3 OOILIMUX T10-
JOXEHUN, NpUBEAEeHHbIX B nrn. 2.1 2.15 u 3.1.4,
HO C YYETOM pabOThl OETOHA B PACTSIHYTOU 30HE
HOPMAJIBHOIO CEUEHUS, OIPEACASIEMON JHUarpaM-
MOKU COCTOSIHHUS PacTSIHYTOro OeToHa COrJacHOo
n 2.1 2 13 PacueTHble XapaKTepUCTUKU MATEPH -
AN10B MPUHUMAIOT JUIA OPEACTbHBLIX COCTOAHUN
BIOPOU I'PVYIITHI.

3HavyeHue M _ Onpenesnsior U3 pelueHus CUC-
TEMbl YPaAaBHEHHU, mnpeacTtaBAeHHbIX B 1 3.1 4,
NIpUHUMAS OTHOCUTENBHYIO Aedopmaninio 0e1oHa
€, o Y PACISIHYTOMU I'pAHU 3JIEMEHTA OT JA€UCTBUA
BHEUIHEW HAIPy3KU PaBHOU IMPEACTBHOMY 3Haye-
HUW OTHOCUTENLHOU Jedopmaliuy 0eToHa nipu
PACTSXKECHUU €, ., ONPENEASIEMOMY COIIACHO YKa-

3aHUaIM 11 31 4 6.
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4.2.3 Pacyer mIMpHHbI PACKPbITH TPELIUH,
HOPMAJIbHbIX K [POI0JAbIION OCH JJIEMEHTA

4.2.3.1 IlupuHy packpbiTUsd HOPMAa.IbHBIX
TPELUUH ONpPEAEISIOT 110 (POPMYIIE

O
e = PrP2P3 Y5 _E“[U (88)
5
[jle 6, — HanpsekeHue B NPOJOJIBHOU PaCTHHY-

TOW apMATVYPE B HOPMAJIbHOM CCUYEHU M
C TPEUIMHOU OT COOTBETCTBYIOLUIEU
BHELUIHEU HAIPY3KU, OIPeac/sgeMoe Co-
rnacHo 1. 4.2 3.2,

[ — 0azoBoe (0e3 y4yeTa BAMSHUS BUA [10-
BEPXHOCTH apMaTyphbl) pacCTOsSIHUE
MEXAY CMEXHBIMU HOPMAJABHBIMHU TPE-
HIMHAMH,

W, — KOOHPUIMEHT, YYUTHIBAIOIUM HEPAB-
HOMEPHOE pacripeae/ieH1ue OTHOCUTEb-
HBIX AeOPMALIMHN PACTIHYTOMH apMaTy-
pPbl MEXIV TpECLUMHAMU, JOIIYCKACTCH
MPUHUMATHL KO3DDUUMEHT Y = |, ecau
[pu 3TOM ycjioBue (77) HE yOOBAETBO-
PAETCS, 3HA4YEHHUE Wy CJICAYET ONpene-
aaTh 1o GopMmyie (96);

¢, — KO3IPPUUMEHT, YUUTHLIBAIOWMUN T1PO-
NOJIXKHMTENABHOCTh ACHUCTBUSA HAIPY3KH,
[IPUHUMAEMbIU PABHBIM:
[,0 — nipy HENPOAOJXUTEILHOM J€U-
CTBUHM Harpys3ku,
1.4 — npu NpoaoIKMUTEALHOM IEU-
CTBUM HATPY3KMU,

¢, — KO3POUUMEHT, YUUTLIBAOIWUN [1PO-
(UL NPOAOABHOU apMaTYPhbl, MTPHUHU-
MaeMbll PABHBIM:
0.5 — ang apMatypbl NEPUOANYECKOrO
npoduiIs U KAHATHOMU,
0.8 — 14 1J1aJK0M apMaTtyphbl (Kjiacca
A240),

O, — KOIDOULUMEHT, YHUTBIBAIOILMY XapaKTep
HArpyXXeHUs, IIPUHUMAEMbIM PABHDIM.
.0 — 1dg 3N1eMEHTOB U3rudaeMbiX M
BHCUECHTPEHHO CXAThIX:
1,2 — 11 pacTAHYTBIX 2JIEMEHTOB

4.2.3.2 3Ha4yeHnda HAIPAKEHUH O B PaCTAHY-

TOM apMaType U3ruOaeMbIX TIPeABAPUTEIIBHO Ha-

[MPSIKEHHBIX 3JIEMEHTOB OT BHEILUHEW HArpy3KH Orn-

peaendor no dgopmyie

"Mp(hn_yc) Np
G':. —_ ] A 0&5], (89)
red d

re

rae Imd, ~—~ MOMEHT MHEpUUUY, (L10WAAb IPUBCACH-
A .Y ~ HOIO MONEPEUHOTO CEUEHUS 3/IEMEHTA
U PACCTOSIHUE OT HAUOOJIEE CXKATOI'Q BO-
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JIOKHA J1I0 LHEHTPA THXKECTHU INpHBEIEH-
HOI'O CeYeHMUd, olpelaensieMble C yye-
TOM [UIOILIAAM CEUYEHUS TOJILKO CXXATOW
30HbI DETOHA, MOl e CeYeHUd pa-
CTAHYTOM 1 CXKATOW apMaTyphbl COMJac-
HO 1. 4.3.3.), IPUHUMAS B COOTBETCTBV-
FOLUMX (POPMYIAX 3HAUCH U KODDDILIH -
EHTA NMPUBEACHUS apMaTypbl K OCTOHY

asl - 0:5[;

Np — YCHUJIME IIPCABAPHUTEILHOIO 0O0XKaTHS
(11. 4.1.4):

M  — u3rudariumMi MOMEHT OT BHEIIHEN Ha-

[PY3KU M YCHUJAMS TIPEABAPUTEIbHOIO
00XaTHs, onpeaeaseMblid 1o GopMyJie

M =M+Ne,. (90)

rae e, — PacCTOsAHUE OT TOYKHM HPUJIOKEHUA
YCUJIUY IIPEeABAPUTEIBHOIO 00XKaTUS Np
N0 LIEHTPA TIXKECTU NPUBEIEHHOIO Ce-
YeHUSA.
3HaK «—» B popmyie (90) npMHUMAIOT, KOT-
a HanpasAeHUs: BpaleHU! MOMeHTOB MU N e
He COBIAAANT, U «T» -— KOIJIa COBIIagaroT.
3HaYeHUE KOIPDULUMEHTA IPUBEACHUS apMa-
TYpbl K O€TOHY !, ONPEeAeNdIOT 110 PopmyJie

E

i)

Olyp = 1 (91)

Eb,red

OIPUBEAEHHBIH MOAY/b JeopMalinu
CKATOI'0 OETOHA, VUUTHIBAIOUIUIA HE-
yIpyrue 1epopMaLdu CKaToro 0eTo-
HA U OIIpeaesieMblin 110 HOpMYIIE

rae £y oy —

E — . i '
h.red e (92)

OTHOCMTeﬂbHyIP neopMatMio 0eToHa €, ..
npuHuMaroT pasdou 0,0013.
JonycKaeTcsa HanpsikKeHUe o ONpencisth Mo

(bopMyJie

M-N _(z-c¢
_ P 5p
Oy = ; (93)
T A
[7Ic 7 — PAcCTOSIHME OT LIeHTpa TSIXKECTU apMa-

TYPbl, PaCIlOIOXKEHHON B PACTAHYTOM
30HE CEYEHUS, N0 TOYKU MPUIOXKECHUS
PDABHOAEUCTBYIOIEN YCUNUN B CXKATOU
30HE 3JIEMEHTA;
e, — PACCTOSTHME OT LEHTPA TSAKECTU TOU XKe
ApMaTypbl 10 TOUKH TTPUTOKEHUS YCH-
s Np.
119 371eMEHTOB IIPSIMOYIOJILHOIO INOTIEPEYHO-
[0 ceyeHUs TIPpU OTCYTCTBUU (UM O€3 yyeTa) cxa-
TOI apMaTyphbl 3HAYEHUE Z OINPEACISIOT 10 Pop-
MVYJIE

20

N
A

Z=Hh, - —-, (94)
3

rie x, — BbICOTA CXKATOM 30Hbl, ollpeaeseMas

cornacHo 1. 4.3.3.6 ¢ v4eTOM BAUSHUS
VCUIUSI NTPEABAPUTEILHOIO 00XKAaTH M .
A1 31eMEHTOB NPSIMOVIOJBHOIO TABPOBOTO
(C TIONKOM B CXKATOM 30HE) 11 ABYTABPOBOTO IOIe-
PEYHOrO0 CEYEHMS JOIYCKAETCS 3HAYEHUE Z MPU-
HUMaTh pasHbiM 0,74 .
HarnpsikeHUs o, oTipeaeisieMble 110 (opmyiam
(89) 1 (93), He MOMKHbBI MpeBblUaTh (R, — a,,).
4.2.3.3 3Ha4yeHUs 0a30BOT0 PACCTOAHUS MEX-
Ny TPEeLMHAMU /. ONpeNensior 1o dhopmyJe

A
[, = 0,5—;1@—{—(& (95)

hY

M puHUMaloT He MeHee 10d 1 10 cM 1 He Oonee
40d wn 40 cm (a4 dNeMeHTOB ¢ paboueit BbICOTOI
[TOMEPEHYHOr0 CeYeHUs He bojee | m).

3nech A,, — TUIOLIA/Ib CEYECHUST PACTAHYTOrO

0eTOHA;

A, — TJIOWAab CEeYEHUs! PACTAHYTOV
apMaTyphl;

d, — HOMWHAIbHBIA JUAMETP apMATypb.

3HavyeHUs A, BbIYUCASIOT COMACHO YKA3aHHU-
aM 1. 4.2.2 13 pacyera no o0pa3oBaHUK TPEUIMH.

B s00oM caywae 3HaueHUe A, MPUHUMAIOT
PaBHBIM IJIOIAAM CEYECHUS MPHU €€ BbICOTE B Mpe-
nenax He Meuee 2ag v He oonaee 0,54,

4.2.3.4 3"ayenns KkoxhulneHTa Yy orpene-

JISIFOT 1o hopMyvie

Gs,(‘ra:
w,o=1-0,8 ) (96)

— HAaIpsKEHUE B IPOAOJIBHOU PACTSIHY -
TOU apMaTrype B CEYEHUHN C TPELUU-
HOH cpasy nocie odpasoBaHUs HOP-
MAJbHBIX TPELIUH, ONpeAe/IieEMOe 10
yKaszaHusM 1. 4.2.3.2, IpuHUMad B CO-
OTBETCTBVIOILIUX (pOpMYaax 3HaAUCH U
M=M,. U

G, — TO Xe, [1IPU JIeUCTBUU paccMaTpHBac-

MOW HaIPy3KHU.

rnic o

AN LA

4.3 Pacyer npeiaBapHTebHO HANPSIKEHHBIX
JKe1e300eTOHHBIX 3JIEeMEHTOB
no aepopmanuam

4.3.1 O0mmue noJoxKeHus

4.3.1.1 PacyeT npejiBapuUTC/IBHO HAIPSIKEH -
HbBIX 3JEMEHTOB 10 JAcPOopMalMgM MPOU3BOAST C
YUETOM 3KCIIYATALUOHHBIX TPEOOBAHUHN, NPEABSIB-
JIIeMBIX K KOHCTPYKUMAM.




Pacyer 110 jeopMalmsM CJeayel npor3Bo-
AHUTh Ha JIEUCTBHC:

[TOCTOSSHHBIX, BPCMCHHbBIX [LTHTEILHBIX M KPAT-
KOBPCMEHHBIX HAI PY3OK 1IPH OrPAHUYeHUU Aeop-
MALMHA TEXHONOTMYECKMMK MM KOHCTPVKTUBHBI-
MU TPeOOBAHUSI MU

[TOCTOAHHbBIA H BPEMEHBBIX IVIMTEIbHBIX HAIpy-
30K TpH O PAHHYCHUM T1e(OPMALIUN DCTETHYEC-
KUMHW TPEOOBAHUAMIL.

4.3.1.2 3HaYCHN IpeacIbHO JOMYCTUMbIX J1€-
hopMALMI DJIEMEHTOB MPUHUMAKT COTJACHO
CHull 2.01.07 ¥ HOpMAaTUBHBIM JOKYMEHTAM Ha
OIeJIbHbIE BU/ibl KOHCTPVKILWH.

4.3.2 Pacuyer npeaBapureibHO HANPAKECHHBIX
3J1€MEHTOB 110 Tporudam

4.3.2.1 PacyeT U3ru0acMpIxX 3JIEMEHTOB J10 TTPO-
FOAM MPOU3BOAAT H3 YCIOBUS

fg-f;flr’ (97)

rae f — [porud 3JieMeHTa OT ACUCTBUY BHEI-
HEW HATPV 3KH:

J,,. — B3HAUCHUE NpenenbHO AOMYCTUMOIO

[poruoda

[ Iporndb1 U3rudacMbIX NpEeABAPUTEILHO HAIIP -
KEHHBIX 2JIEMEHTOB ONPEACTAIOT MO O0ILUM Tpa-
BH. 1AM CTPOUTEALHOU MEXAHWUKU B 3aBUCUMOCTU
OT U3IHOHbBIX KU CABUIOBBIX AJeDOPMALIHOHHbIX Xa-
DAKTEPUCTUK XKETE€300€TOHHOIO 3JIEMEHTA B CEYe-
HISIX 110 €ro JJAMHE (KPUBU3HBI, VIJIOB CABUIa U
T1.1.).

B Tex ciav4yasix Korzaa nporudbl 2J1eMeHTOB B
OCHOBHOM 3aBUCHT OT MU3rMOHBIX Ae(OpPMAaLIUA,
3HAUEHUS NPOruOOB ONpeacadorT Mo KpUBU3HAM
J1IeMeHTOB corjtacHo nit. 4.3.2.2—4.3.2 4.

[[py neHcrsuu MOCTOSHHDBIX, IMUTICNAbLHBIX U
KPATKOBPEMEHHDbIX HArpy30oK IIporud OanoK WU

l

[UTUT BO BCEX CNVYASX HE NOAXKEH [IPEBBILIATD 130
1

[TPOJICTA U 7% BbHIJICTAd KOHCOJIN.

4.3.2.2 Tlpoind npeaBapUTeIbLHO HAIIPSKEH-
1HbIX 3JIEMCHTOB, OOVCIOBJIEHHDbIM AeGOpMalUneit
n3ruba, onpeiesisiol 1o qopvyle

]
f—jﬂh(%)ck, (98)
{) \

-

rie M, — u3rubAOLIMIT MOMEHT B CEUEHUU X OT
JT€UCTBUSA CAMHUYHON CHABL 11PpHAO-
ACHHOU 10 HANPABACHUK HMCKOMOTO
[epeMeLleHHs 3 ICMCHTA B CEHEHUM 110
JTMHE npoaeTa [/, 114 KOTOPOro olpe-
JICJHIOT OPpOorno;
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I
(‘; ' — [10JIHA8 KPUBH3HA 2JEMEH-

14 B CEYEHUU X OT BHEI-

HEll HATPV3KM, I[IPU KOTO-

pOH OIPEAEIISIOT POl HO.

B oOuieM ciavyae st XKeae300CTOHHbBIX U3IH1-
DACMbIX NMPEABAPUTEILHO HATIPSIKEHHBIX DJIEMEH-
TOB BbIYUC/IEHUE TTPOrMda NPOU3BOAMIT MYTEM Pa3-
OMEeHMs 2JIeMEHTA Ha PAA Y4ACTKOB, ONpeaeeHN
KPUBHU3HbI HA IPAHULIAX ITUX VHACTKOB (C VYETOM
OTCYTCTBUS WJAW HAAUYUSA TPEUIMH M 3HAKA KPU-

e—lerr

BU3HbI) U MTEPEMHOXCHUS DITIOp MOMEHTOB M 1

[

KPWBU3HBI MO JTUHE DJIEMEHTA MPU JTUHEH -

I’ﬂ

HOM paciipeJeeHUM KPUBU3HbLL B [IPEACIaX KaXK-
0o yyacTtka. B 3ToMm ciydae nporuo B cepeauHe
[IpOJeTa DJIEMEHTa ONPEALHSIOT 10 (POpMYyJIe

I 2 \
f = / 2%(1] B l] +6) i (lJ +(l] +
12n R4 sup | r SUP,T (=1 | r ar

+(3n - 2)| —

— KPWUBU3HA DJIEMEHTA COOT-
BETCITBEHHO HA JIEBOU U
[IPABOU OIIOPAX;

e

\ SUp r

1Yy (1
(“" 7| — KPHMBH3HA 3JIEMEHTAa B CUM-
ir

1,.
N METPHUYHO PACTIONOXEHHbIX
ceyeHussx 1 M i’ (i =1 co-
OTBETCTBEHHO cCjieBa U
CripaBa OT OCH CUMMETPUMU

(CEpEeUHDI TIPOaeTa);

I
("‘] — KPMBU3HA 3JEMEHTA B C€-
¢ PCANHE TIPOJIETA,

N — YETHOE YUCTO PABHDBIX y4a-
CTKOB, Ha KOTOPLIC pas3ac-
AT MMPONET, IPUHHUMAC-
MOE€ He MeHeg 6:

[ — TIPOJIET DACMEHTA.

]
B dhopmyaax (98) 1 (99) KkpuBu3ny - onpexe-

AHI0T 110 yKa3zaHMsaM 1. 4.3.3 COOTBCTCTBCHHO /151
YHACTKOB 0e3 TpPEIUMH M ¢ TpEeLMHAMU. 3HAK RE-
1

AUNYUMHBI — MPUHHUMAKOT B COOTBCTCTBHUU C IIHO-
-

DON KPHUBHU3HBI.

4.3.2.3 dnsa uarndaeMblx NpeaBapUTCAbLHO
HANPAXKEHHDLIX 2JIEMEHTOB MNOCTOSIHHOIO 110 JL1MTHEe
IeMEeHTa CeUHCHMs, HE MMEIOLWMUX TPEUIMH, HPO-
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FHOBLI OHIPEAC/ISIOT 10 OOUIHMM [IpaBHIaM CTPOU-
T€TbHOM MEXaHUKH C UCITOJAb30BAHMUEM XCCTKOC-
TH HOMCPEUHBIX CEUCHU I, ONPeaeisieMOn Mo Ghop-
mvie (104).

4.3.2.4 /Inga usrudaemblx IpeJBaAPUTEILHO
HAMTPAXKEHHBIX FJIEMEHTOB MTOCTONHHOIO 110 JJIMHE
AEMEHTA CEUCHUS, UMEIOLLIMX TPELUMHDBI, HA KaX-
AOM yYaCTKe, B Mpene;iax KOToporo Harndarumm
MOMEHT HE MEHSET 3HAaK, KPUBU3HY NONYCKACTCS
BBIUUCATH JUTH HAUOOIEE HATIPSIIKEHHOIO CeHEH U,
[MPUHKUMAY e JUTS OCTAIbHBIX CEYEHWM TAKOTO y4a-
CTK4 H3MEHSIOLIEUCH TPOIOPLIMOHATABHO 3HAYEHH -
4M M3TU0A0LIETO0 MOMEHTA.

J1151 CBOOOJHO ONEPThIX MM KOHCOJbHbIX 3JIC-
MCHTOB MAKCUMIbHBIA ITPOrMO ONpelnciasiior 1Mo

(hbopmy.Je

NER
f:Sﬂy— ﬁ (100)
F,

niax

pile S — KO3 dUUKMEHT, 3aBUCALLUK OT pac-
YETHOM CXeMbl 2JIeMeHTa M BUJA Ha-
'PY3KU, OTIpEAC/IIeMbIN 110 NMpaBUaaM
CTPOUTEJILHOU MEXAaHUKU, NPU ACH-
CTBUU PABHOMEPHO PACTIPEICIEHHOU
Harpy3ku 3HAQUeHHE .S NMPUHUMAKOT

b
PABHBIM: a8 J1s1 CBODOJHO OIiep-
] l ]
TOM OAJIKU U 1 A8 KOHCOJIBHOU
| QaJIKU;
(;) — IT0JIHAg KPUBH3HA B CEYEHUU C HaAU-
INax

OOJIBILIMM U3TUOAIOIIMM MOMEHTOM OT
Harpy3ku, INpU KOTOPOU OIIpeaeis-
IOT MPOru0, BBIYMUCISAEMAsT COIIACHO
. 4.3.3.

4.3.3 Onpeaesienye KpUBH3HbI H3rH0aEMBbIX
NPeABAPHTEILHO HANPSIAKEHHDIX 3/IEMEHTOB

Oouue noaoICeHUs

4.3.3.1 KpuBU3Hy U3rudacMbiX NpeABApPUTE/ib-
HO HANPSKEHHbIX 2JIEMEHTOB /U1 BbIYMCIICHUS UX
[IPOTHUOOB ONPEALISIIOT!

a) ISl 3NEMEHTOB MJIM YYACTKOB 3JIEMEHTA,
[J1€ B PACTAHYTOU 30HE He 00PA3VIOTCS HOPMAJlb-
Hbli€ K IMPOAOJBHOU OCH TPEUIMHBI, — COIJIACHO
rnr. 4.3.3.2, 4.3.3.4;

0) /Ui 2JIEMEHTOB WIM Yy4YacTKOB 2JEMEHTA,
raie B pacTdHYTOU 30HE€ UMEKTCH TPELLUHbI, —
cornacHo nt. 4.3.3.2, 4.3.3.3 1 4.3.3.5.

DJEMEHTBI UM YYACTKHU JICMEHTOB paccMar-
DUBAIOT 03 TPeIUUH, SCHU TPEeUWIMHBL HE 00pa3y-
I0TCS [T.€. ycioBue (75) He BbITOAHSIETCS | ITPpU Jeli-
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CTBUM MOJHOM HATPY3KH, BKAKYAKILE MOCTOSH-
HVIO, BPEMEHHYIO AJTMTEIbHYIO U KPATKOBPEMEH-
HYIO HArpy3ku, U yCUIUA (OPEeaABAPUTEABHOTO 00-
KATUS.

KpHMBHU3HY XKeJ1€300€TOHHBIX 3J1EMEHTOB C Tpe-
MHAMHU U 0€3 TPEUiMH MOKHO TakXe OTpejie-
A89Th Ha OCHOBE LeMOPMALIMOHHON MOJEU CO-
rnacHo 1. 4.3.4.

4.3.3.2 110/1HYIO KPUBU3HY U3rubaeMblX npe/-
BAPUTEIBLHO HANPAXKEHHBIX 3IEMCHTOR ONpeaesis -
0T 1Mo popMyaM:

- JUIS1 yHACTKOB 0€3 TpELUUH B PacCT4HYTOMI 30HE

| IW N [y
bk (101
- U181 YHYaCTKOB € TpellMHaMHU B PacTSIHYTOU
30HE
1 ( l ) [ ) (1] ]
DA S T - (102)
FoAr gy \r )y Lr
B ¢popmyne (101):
1 1
~ |’ 7 | — KpMBH3HA COOTBETCTBEHHO OT He-
F] 1A
| " [PpOJOJIKUTEIBHOTO NENCTBUS KparT-
KOBPEMEHHAIX HArpy30K M OT I1PO-
JOJIAKHUTEIBHOIO AEUCTBUS [TOCTOSH-
HBIX U BPEMEHHBIX JUIMTENIbHbBIX Ha-
IPY30K.
B dopmyne (102):
(1
P ] — KPUBHU3HA OT HETMPOAOIKUTETLHOTO
\ /b nelicTBUS Bceil Harpy3ku, Ha KOTO-
PYIO OPOU3BOAAT pacyeT no nedop-
MAaLHSIM;
an
L';‘ — KPUBHU3HA OT HEIIPOI0IKUTEIALHOTO
) s
© IEUCTBUY NOCTOSIHHBIX U BPEMEHHDBIX
AJTUTEABbHBIX HATPY30K;
l
| — KPUBM3HA OT IPOLOJDKUTEIBHOrO
3

NEUCTBUS MOCTOSIHHBIX ¥ BPEMEHHDbIX
JUTUTEIbHBIX HATPY30K.

"] | I
KpUBH3HY ;); :[‘;L 1 [;)3 B (hopMy.Jiax

(101), (102) onpenendoT COIrJ1aCHO VKa3aHUsIM
n. 4.3.3.3 ¢ y4eTOM YCHUJIMS [IPECABAPUTEIBHOTO
00KaTU B KAYECTBE AUTEILHOU HATPYIKU.

Jonyckaerca opu onpeacjieHUU KPUBU3HDI
VUUTBIBATL BJIAUSIHKE Oe@OpMallUl VCAAKKU U TTOJI-
3y4eCTU OCTOHA B CTAAUM TIPEABAPUTENLHOIO 00-
KATUAL.

g




4.3.3.3 KpuBU3HY U3ru0acMbIX NIpeaBapuTe/ib-

1

HO HAIIPAXCHHBIX 2JICMCHTOB — OT JEUCTBUSA CO-
F

OTBETCTBYHOILMA HAIPY30K (1. 4.3.3.2) onpenend-
T 110 GopMy.Ie

/M - N e
L T (103)
y D

rne M — M3IHOAI0IIHMN MOMEHT OT BHEUTHCH
HAl PY3KU;

N W e — VCHUIe IpeaABaApUTEbHOTO 00XKa-

TUSA U €70 DKCLCHTPUCUTET OTHO-

CUTEILHO LEHTPA THKECTH 1IPHUBC-

A€HHOIO TIONEPEUYHOTO CEeYEeHMUs
3JIEMCHTA;

[ — W3rnOHast XKECTKOCTD NPUBEAECHHO-

rO MOMNEPEYHOro CEUCHUS DTEMEH -

Ta, OIpeacasieMas 1o popMmyJie

D=FE, I, (104)

d

rne L,  — Moay/ib aepopMaliMm CKaToro Oe-
TOHA, OIPEAC/ISIEMbIN B 3aBUCUMO-
CTU OT IPOAOJIKUTEIbHOCTU A€ -
CTBUSl HATPY3KU,

[ ., ~— MOMEHT MHEPLUU NMPUBEIAEHHOIO
[IONCPEYHOIO CEUYEHUA OTHOCHU-
TEJIbHO €ro LHEeHTPa TIXKECTU, OIl-
peaeasieMblM C YU4eTOM HAJIHUYUM

MW OTCYTCTBUS TPELUMH.
3HaYeHus MOAy.1s nedpopmaumn OetoHa £,, u
MOMEHTA UHEPLNH NPUBEAEHHOTO ceyenust [, Jiis

3JIEMEHTOB 0€3 TPCLIMH B PACTIHVTOM 30HE U C

TpEeLUMHAMU OIIPECACALIOT COOTBETCTBEHHO 10 YKa-
3avugM no. 4.3.3.4u14.3.3.5.

AKecmkocmp uzeubaemoeo npeosapumeIbHo
HANPANCCHHO20 IAEMEHMA HA YY4ACHKE
0€3 MpewiH 68 PaACMAHYVIOU 30He

4.3.3.4 KeCTKOCTh U3rM0AeMOro ripeBapuTCIib-
HO HalpsKEHHOT0 3JIeMeHTa [ Ha yyacTKe 0€3
TPCIUMH olpeaensatoT no gopmyae (104).

MoMeHT uHepuuu [ . NPUBEAEHHOrO MOre-
PEUYHOTO CEUYEHUS DJIEMEHTAa OTHOCHUTEABHO €ro
[IEHTPA TSIXKECTU ONPEeAeNstiOT Kak 418 CIIJIOLLHOro
TCJ1A MO O0IIMM NpaBujiaM COMPOTUBIACHUS YIIPY-
[UX 2JIEMEHTOB € YYETOM BCEU MJIOWAAN CEUCHMS
OETOHA U TUIoIUAAEN CCUEHUS apMaTypbl ¢ KO-

(DULIMEHTOM [IPUBCIACHUS apMaTypbl K OCTOHY O.

[.,=1+1 o+l a, (105)

f f‘U'

rje / — MOMEHT MHepLU MU DEeTOHHOTO Ce-
YCHUS OTHOCUTENbLHO LIEHTPA Ts-
YKECTH TMPUBEACHHOTO TIIOINepey-
HOTO CeYCHUS DJICMCHTA!
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[, [’ — MOMEHT MHEpPLUMUH IUIOLIAAN Ce-
YeHUs COOTBETCTBEHHO PACTHAHY-
TOU U CXKATOU apMaTypbl OTHOCH -
TEIbHO LUECHIPA THXKECTU TPUBE-
NEHHOI0 [MONEPCHYHOIO CeUYEHUs

3JIEMEHTA,

[ =A (h — y)* (106}
[!=A'(y — a) (107)

o  — KOIXDPULMEHT NPUBEAECHUS apMa-

TYpbl K OETOHY,

ET
oL = ,
E, (108)
y. — DaccTosHue OoT HaubOJIee CXATo-

ro BOJOKHA O€TOHAa 10 LEHTpa
TSXKECTH TIPUBEACHHOIO MMOTEpey-
HOTO CeYEHMS JIEMEHTA.
3HaueHus [ My onpenensaior rno oduuM mnpa-
BUJIAM pacyeTa reoMeTpUUYECKMX XapaKTEePUCTUK
CEYEHUU VIIPYTUX DJIEMEHTOB.
Jdonyckaercst onpeneasTb MOMEHT UHEPUMH [,
0e3 vyueTa apMaTyphl.
B >ToM ciydyae niist npsaMoOyroJbHOIo CeUeHU s

bi

[, =1=—. 109
red ]2 ( )

3HaueHUs MOAY.1d aehopMaluu OeToOHA B Pop-
myaax (104) u (108) NpMHUMAKOT pPaBHBIMU:
MTPU HETIPOAOKHUTEIBHOM ACHUCTBUU HATPY3KU

E, =085 E, (110)

[PU [IPOAOJIKHUTEIBHOM JIEUCTBUU HATrpy3KH

E
E,=E,_= b
bl bt |+ 0., (111)
roe @, .. — [PUHUMAIOT No Tabsiuie 5.

Kecmkocnb Uzeudaemozo npedeapumenbHo
HANPANCCHHOCO INEMEHMA HA YYUACMKE
C MPeUUHAMU 6 DACMAHYIOU 30He

4.3.3.5 KecTtkocTbh M3rubaeMoro npeaBapu-
TeJIbHO HalPSIXEHHOIO 3JeMEHTA Ha ydacTKax ¢
TpeLIMHAMU B PACTAHYTOM 30HE ONPEACasdoT C yue-
TOM CJHIEAYIOUIUX MTOJOXEHUHN!

- ceyeHUd nocie n1epOopMUPOBAHMA OCTAITCH
IITOCKUMU;

~ HanpsXecHUsI B OETOHE CXATOW 30HLI Ofipe-
NEASIOT KAK JIS1 VCJII0OBHO YIIPYTOro Telia;

- pabOTY PaACTAHYTOrO DETOHA B CEYEHUHU C HOP-
MA.IBHOW TPELUMHOW HE YUMTBIBAIOT,
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pPadOTY PACTSIHYTOIO DETOHA HA VYACTKE MEX-
Yy CMEXHBIMM HOPMAJIBbHbLIMH TPEIUMHAMMW YHUUTHI-
BAlOT MMOCPEACTBOM KOIPPULMEHTA ..

/KECTKOCTE aeMedTa [) HA y4acTKax ¢ TPELUU -
HAMU onpenessior no popmyie (104).

3HAUYCHUs Moayas aedopMalmy Cxatoro 0¢-
TOHa £, OPUHMUMAIOT PaBHBLIMU 3HAYCHUAM TTPU-
BEAEHHOTO Monyas jaedopmauunu £, . onpene-
asgeMbIM 1o popmyiie (9) a1 COOTBETCTBVIOIUX
Harpy30K (HENIPOAOSIKMUTENBLHOTO U NPOAOIKUTEb-
HOTO NeUCTBUA), 3aMeHss K, Ha wa_.

MOMEHT UHEPLMUHU IIPUBEACHHOIO IOMEPEY-
HOIO CeUCHUsT 3JieMeHTa /,,, OTHOCUTEABHO €ro
LHCHTPA TAXKECTHU ONPEACAAOT MO O0LMM [MPABU-
AaM COMNPOTHUBIIEHUS VIIPYITUX BAEMEHTOB C yye-
TOM [UIoLUAAY CeYeHUSI 0EeTOHA TOJIbKO CXAaTOWU
30HbI, TUIOINAAEN CEYEHUS apMaTypbl, pacrioso-
JKEHHOM B CXKATOM 30HE CeUYeHUst, ¢ KOADPHUILIU-
CHTOM NPUBEACHUS apMaTypsl K OeTOHY o, U ap-
MATYPbl, PACIIOJOXEHHOU B paCTAHYTOM 30HE CE-
YEHHUS, ¢ KO3QPULMEHTOM MPUBEACHUS apMary-
pbl K OCTOHY O,

Ta OETOHA PACTSHYTON 30HbLI MO-
[IEPEUHOIO CeYeHU4.

3HaueHust / u [ onpenensior o dopmynam
(106) w (107), npuHuMas 3Ha4yeHHe y , paBHOE
PACCTOSHMIO OT HAUDOJIE€ CXKATOTO BOJOKHA 0ETO-
Ha JIO 1IeHTpa TSDKECTH NpUBEACHHOro (¢ Koad-
GUUMEHTAMHU NIPUBCICHUS ¢, U O ,) NIONEPEYHO-
ro ceuycHMUd 0e3 yyera 66TOHa PACTIHYTON 30HbI
(pUCYHOK 9).

SHaueHUs1 [, M ¥, OTIPEACJISAIOT M0 00LINM Tpa-
BUJIAM pacyeTa TreOMETPHUUYECKHUX XapaKTEPUCTUK
CEUEHUU VIIPYTUX 3JICMEHTOB.

3JHaA4YeHUd KOIPPULUUEHTOB TpPUBEICHUS
apMaTypbl K OETOHY O | U ¢, ONPEAENSIOT 110
n. 4.3.3.8.

4.3.3.6 /Ins n3rubdaemblx NpeaBapUTEeAbHO Ha-
PSIKEHHBIX 3EMEHTOB IMOJTOXEHUE HEUTPATLHOM
OCH OIPEACTASIOT U3 YPABHEHUA

sl

y __[b + oy, + 01,
NS, —a,S, oS, (113)

]red — [b 4 [T 0:52 4 I; aél} (112) 1€ yN — PACCTOAHUC OT HCUTPANTLHONU OCH
JO TOYKH TIPUJIIOKEHUST VCUTUS
raic /,, [, /' — MOMEHT MHEpLMHU TMIIOLIAAN Ce- [1pe/IBAPUTEIILHOTO 00KaTUA N ;
YEeHUSIT COOTBETCTBEHHO CXXATOU TOYKY I[IPUJIOXECHUST YCUITUM
30Hb!I O€TOHA, apMaTyphbl, pacIio- OMpeae/IsIloT KAK J1s1 BHELEHT-
TOXEHHOU B PACTIHVTOU U CXKa- PEHHOI'O CXKATUA C YYETOM U3IHU-
TOU 30HE, OTHOCUTEJBHO LIEHTPA DaroLIero MOMeHTa M OT BHell-
TSKECTU IIPUBEAEHHOIO 0e3 yye- Heil Harpy3ku (PUCYHOK 9):
a)
A’ o _
5 7l Eh Gh o EbEh.red
T N3 r G ] ' T I
i-\— A ———— ,{Np E; :
1 . / — F
l G'? E.S Ej
A g o)
b~ =N
T~ =
rf 2
-
| e 4 ~ g :;\
= —_+J,,fi/if 7-:* = T
e Y |
—_— J nf -
sk QI_ C E.h?ﬂ _
T G& o EynEa,red
A& U‘Q

s

[ — YPOBEHb HUEHTpPa TSKECTU TNPUBEACHHOrO 0€3 yyeTa pacTsIHYTOM 30HBI 0E€TOHA TIOTICPEYHOTO

CCHCHMUII

Pucynox 9 — [lpuBeAcHHOE 1MONEpeYHOE ceueHUE (g) U CXemMa HanpsixeHHO-AePOopMUPO-
BAHHOTO COCTOANUA U3TMOaeMOro MpeaBapuUTeIbHO HAMPAXEHHOIO 3IeMeliTa ¢ TpellinHa-
MM (6) TIpM pacyeTe ¢ro no achopmMalnsam
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{ . I ., — MOMEHTBI HHCPHMU K CTaTHYEC-

S s Sé; KMEe MOMEHTBI COOTBETCTBEHHO
CXKATOW 30Hb] OETOHA, PACTIHY-
TOW U CXXATON apMaTypbl OTHOCH -
TeJIbHO HEUTPAILHOU OCH.

JlomyckaeTcst [T 3J1eMEHTOB NIPSIMOYIOJIbHO-

[0 CEUEHUS BBICOTY CXKATOW 30HbI ONPEALTSITh IO
popmyJie

ho?

}0)?

]redN
XNZ-"CM*Adea (114)
re p

— BbICOTA CXKATOM 30HbI H3THOAEMO-~
ro ajieMeHTa 0e3 yuyera npenBa-
PUTEJBHOIO HANPSXKEHUS apMa-
TYPhl, OlpenaensieMast COrJIACHO
CI152-101;

[ . A.,;, — MOMEHT MHEPUHU U MIOLIALD TTPU -

BEACHHOI'O [TOIMEePEYHOI0 CEYCHMUA,
ofipenensaeMble AT ITOJIHOIO Cé-
yeHUs (0e3 yuyeTa TpellUH);

— MOMEHT OTHOCHUTENLHO HEHTpa
TSKECTH MOJIHOTO NMPUBEACHHOIO
CEYCHUs 3JIEMEHTA OT BHEIIHEH
Harpyskyl M u vcunug npeasapu-
TEJAbHOT'O 00XaTus Np e

Mﬂ = M — Np €,

LAC Xy

Of

€,,  — OKCLEHTPUCHUTET YCHUINA 00XaTus
Np OTHOCHUTEJBLHO HEHTpaA TSKE-
CTU NOAHOTO IPHBECACHHOIO CE-
YeHUS d7aeMeHTa (0e3 vyeTa MO-
MeHTa M).
3HAUYeHUS TCOMETPUUECKUX XapaKTEePUCTUK
CEUCHMA 3JIEMEHTa ONPEACIIAIOT MO O0LUUM ITpa-
BUJIAM PAacyeTa CEUYCHHUS YIIPYTUX JIEMEHTOB.
4.3.3.7 KpuBU3HY U3rHOaeMbIX IpeaBapUTeIb-
HO HaNpPSIXKEHHBIX 2JIEMEHTOB JOIIYCKAETCH Orpe-
JEJSTh 110 POpMYIIE

] M—szp

; ) Els,rfdAfz(ho - XN) (1 15)

rae 7 — PacCCTOsiHKUE OT TOYKU NPUIOXKE-
HUSL YCUJIUA MPEABAPUTEALHOIO
O00KATUS A0 TOYKHU MPUTOXKEHUI
PABHOACUCTBYIOLIECH VCHIAUN B
CXKATOM 30HE!

Z  — PacCTOSITHUE OT HUEHTPA TIXECTH
PACTAHVTOU apMaTvphl 10 TOYKU
MPUIOXKEHUA PABHOAEWUCTBVIO-
HIEM VCUIMI B CXKATOM 30HE;

Xy ~ — BBICOTA CXATOU 30HBI C YYETOM
BJIMAHUS [IPEABAPUTEIILHOTIO 00-

AKATHSA.

CII 52-102-2004

BoicoTy ¢XaTtoit 30HbI ONPEREHAI0T Kak s
M3rudaeMblx 31EMEHTOB 0€3 NpeaAHaIIPAXEHUS CO-
ptacHo CIT 52-101 ¢ yMHOXeHMEM 3HAYEeHMUs WU

N
|+ —-+~27

D
3HayeHU4 Z, U Z JIONYCKAETCHA ONpPEeIL/IATD,
OpUHUMA PACCTOSHUE OT TOYKH NPUAOKEHUA
PABHOACUCTBYKOLIEH YCUAMH B CXaTou 30HE 10
Han0oJIEe CKATOrO BOJAOKHA cevyeHus paBHbIM 0,3/
4.3.3.8 3HaueHUs KOAIPPULUEHTOB TIPUBEIE -
HUSI apMaTypel K OETOHY [IPUHUMAIOT PABHBIMU:
- JUIS1 CKAaTOH apMaTyphl

Hd

E,

Ugr = —,
Eb,r&*d (116)

- JUISI paCTAIHYTOU apMaTyphbl

E

s, red

52 = (117)

.
L b.red

— TIPUBEACHHBIA MOAY./Ib AeOpMaLIUU
CXKATOIo OETOHA, ONPEACIISIEMBIH [10
dopMye (9) NIpy HETTPOAOIXKUTE b-
HOM U NIPOJACIKUTEABLHOM ACHCTBUU
Harpy3ku ¢ 3aMeHOU R, Ha R,

E ., — TPUBCIEHHBIH MOAYDb AeDOpMAlNY

pPacTIHVTOM apMarTypbl, Olpeaensie-

MBI C VUETOM BJIMAHNSA padOThI pa-

CTAHYTOI'O O0eTOHA MEXAy TpelLluHa-

MU 110 POpMVYIIe

rie Eb

red

ES
Egred = (118)

A

3HauyeHMs KOI(PGUUHNEHTA Y, OTIPEALISIOT 10
dopmyJie (96).

Jomyckaercd npuHuMarh Wy, = [ W, cienosa-
TeNbHO, O, = o ,. [lpn oTom, eciin ycnosue (97)
He V/OBJIETBOPACTCS, pacyeT NPOMU3BOAST C yye-

ToM Koabduumnenra y_no hopmyJie (96).

4.3.4 OnpenejieHue KPHMBU3HbI NpPeABAPUTEIb-
HO HANPSKEHHbIX 3JEMEHTOB HAa OCHOBE
HeJUHEHHOM J1e@OopMAIMOHHON MOJE/IM

4.3.4.1 IHonHYIO KpUBU3HY U3rKHOAeMBIX TIPE-
BapUTeJbHO HalPSKEHHBIX 2JIEMEHTOB Ha y4acT-
Kax 0e3 TpelMH B PaACTIHYTOM 30HE CEUECHUH OIl-
peaenstoT nno opmyae (101), a Ha yyacTkax ¢ Tpe-
LIMHAMU B PACTSHYTON 30HE CEYEHUS — 10 (pop-
myJie (102).

3HAYEHMST KPUBU3HDbI, BXOASILLUE B (DOPMYJIb]
(101) u (102), onpeaeastoT U3 pelieHUs! CUCTEMbI
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vpasHCHUU (49)—(56) (1. 3.1.4.4). [1pu atoMm g
3JIEMEHTOB C HOPMAJbHbLIMII TPEILUMHAMU B PaACcTs-
HYTOM 30HE HarpsKeHue B HanpsaracMon apMaTty-
pe., lepeceKalolien TpeUuIMHbI, OIlIPeaAeIsioT 10
popmylie

QA
|
e
)

5/ AR (119)

a B HEHaMpsAracMon apmarype

_Eyeyyy
O ; (120)
vy
I
Fac Vs, = - - (121)
1+ 0 S_y.crr
£
34€eCh € — QTHOCUTeNbHAas aedopMauung pac-

5], Cre

TAHYTOW apMaTypbl B CEUCHUU C
TPELUMHON OT ACHCTBUSA BHEIUIHEHU
HAIPY3KU C¢pa3sy 11ocae obpaszoBa-
HUS TPELUMH;

€, — YCPEeAHEHHasg OTHOCUTCIbHAA AC-
bopMalMsg paCTAHVTON apMaTyphl,
repecekarlued TPEeUIMHBI, B pac-
CMATPUBAEMOHN CTAIUU;

€, ~— OTHOCHTENbHAa: nedopmManud
MpeABAPUTEALHOIO HANPSIXKEHAUI
apMaTyphl.

[Ipu onpeaeneHn KPUBU3HBI OT HEMPOMOJ-
>KUTEJTBHOIO JEUCTBUA HArPpy3KH B pacyeTe UCHOJIb-
3VIOT JUArpaMMbl KPpaTKOBPEMEHHOTIO 1€(MOPMUPO-
BAHUS CXKATOTO U PACTAHYTOrO OETOHA, & [1PU Ofi-
peleJeHUU KPUBHU3HBI OT TIPOJAOIKUTENBHOIO €U -
CTBUSI HATPY3KKU — AUaArpaMMmbl JUIMTEIBLHOIO J€-
(GOpPMUPOBAHUS OETOHA ¢ pacCyEeTHBIMU XapaKTe-
PUCTUKAMU IS TIPEHACIbHBIX COCTOSHUKW BTOPOM
IPYIIIbI.

> KOHCTpYKTHBHBIC
TPeDOBAHUA

5.1 O0mue MoNOKeHHU

5.1.1 Ilpu npoeKTUpOBAHUH TPEABAPHUTEBHO
HArpsXKeHHbIX XKeJIe300€TOHHbIX KOHCTPYKLUHU
cJieyeT VUUTBIBaTb KOHCTPYKTUBHbIE TPEOOBAHHUS
CI1 52-101, a Takke 10M0JMHUTE/IbHbIE KOHCTPYK-
TUBHbIE TpeOOBaHUS, TIPUBEAEHHDbIE HUXE.

5.2 3aMUTHLIA CJI0H OeTOHA

5.2.1 TonumHy 3alLUTHOTO CJIog OeTOHA ApMa-
TYpbl NpeABAPUTENBLHO HAMNPSLKEHHbLIX 2JIEMEHTOB

32

APHHIMAIOT HE MEHEE YKA3aHHOW B 1abnuue .1
CIT 52-101.

[Ipy 3TOM y KOHLIOB [IpeABAPHUTENHLHO HANIPS -
XEHHDBIX JIEMEHTOB Ha A/MHe He MeHee (0.6 niu-
Hbl 30HbL T1epeaady MpeaBAPUTEILHOIO HATPSHKE -
H 1Y fﬁ (n. 2.2.3.11) cnegyer upeaycMaTpmuBarh ve-
TAHOBKY JONOJHUITCIBHOM [TONEPEeHYHON MM KOC-
BCHHOW apMaTVpbl, OXBAaTbIBAOLWEH HATPpsiraeMylo
apMarTypy.

5.3 AHKepOBKa apMaTyphi

5.3.1 AHKEpPOBKY HallpsracMoi apMaTypbl OCV-
HIECTBASIOT OAHUM U3 CIEIVIOILMX CITOCODOB:

B BUJE INTPSIMOTO OKOHYAHUS CTEPKHS (ITpsiMas
AHKEPOBKA);

C MPUMEHEHUEM CIMELMUATBHBIX AHKEPHBIX VCT-
POMCTB HAa KOHLE CICPXKHSI.

5.3.2 bazoBy (OCHOBHVIO) UTMHY AHKEPOB-
KM HAIIpsSraeMou apMaTypbl, HEOOXOIUMYVIO JUIS T1e-
pegadyy yCHJIUS B apMarype ¢ IOJAHBbIM pacyer-
HbIM 3HaYE€HHEM COITPOTURIICHHUS R, Ha OETOH, OI-
peaensdoT 1o QopMv.Ie

RF AS‘ .
]
Rbundua

!G.{Ifi =

(122)

rne A ¥ u — COOTBETCTBEHHO I1JI0UIAAb MOIIepey-
HOTO CEYEHUS AHKEPYEMOIO CTep-
KHST apMaTvVpbl U MEPUMETP €ro ce-
YeHUA, Ollpeae.isienble 110 HOMMU-
HA/IbHOM\ JIHAMETPV CTEPAKHS ]

— PACYETHOE COMPOTHBICHUE CLEII-
JIEHUSL ApMATVPL] ¢ OETOHOM, TIpHU-
HUMAEMOE PABHOMEDPHO pacrpee-
JICHHBIM T10 IJIHHE AHKEPOBKM U
onpene.demMoe o popmyne

Rhfmff — 1 Rbf" (]23)

Ry

ond

3necs R, — pacdeTHOE ConpoTupieHue 0eToHa
OCEBOMYV PACTIKEHUIO;
N — KO3I(POHUIIMEHT, YYUTHIBAIUMH
BJIMSIHUE BUJA [MTOBEPXHOCTH apMa-
TYpPbI, MPUHUMAEMBbIM PABHLIM:
[,7 — 114 xonoanoaedopMupo-
BaHHOH apMaTyphbl NEPHOAN -
YEeCKOTr0 IIpoQHIg KJdcca
Bp 13500 anamerpom 3 MM
ApMAaTYPHbIX KAHATOB KJ1ac-
ca K1500 nuametpom 6 MM;
.8 — w151 X0noaHoAeOpMUPOBaAH -
HOM apMaTyphbl KJ1acca Bp au-
aMeTpoM 4 MM U 0oJice;
2,2 — N1 apMaTypHbIX KaHATOB
kjacca K aametrpom 9 mwm
n donee:
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2,5 — s ropgyekaTaHou U Tep- HO MPHMHUMAIOT He MeHee 15d, 1 200 mm.
MOMEXaHHU4YeCKHU 00pabo- B hopmyse (124):
TAHHOW apMaTypbl KJ1acca A. |
3.3.3 TpebyeMylo pacyeTHYIO AJIMHY TIPSIMOH [ . — 0a30Bas QJMHA AHKEPOBKU, OIpe-
AHKEPOBKU HATpAracMon apMaTypbl C YYETOM KOH- neasiemas 1no opmyne (122),
CTPYKTHUBHOIO pEIUEeHMS dJIeMEHTAa B 30HE aHKe-
POBKHU OMpEeaessioT o hopmyJie A; car Aw‘ [UIOHIAAb MONEPEHHOTO CEHER A AP
MATYPHI COOTBETCTBEHHO TpeOyeMmasi
;o A cor o pacyeTry U GaKkTUYeCKH YCTAHOB-
an ‘o an A ’ (124) JICHHAA
s,ef )
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[Ipuinoxenue A

OcHoBHbIE OYKBEHHbIE 0003HAYEHHS

Yewaua om enewrniux nazpy3ok u 8030eiucmeul
6 HOHEePEUHOM CeHeHUU DIeMEHING

M3IM0aIIUi MOMEHT;

M3rndarLMii MOMEHT C YYETOM MOMEHTA YCHUJIUA MPEeABAPUTEILHOIO 00XaTHSI OTHO-
CUTEJIBHO LIEHTPA THAXKECTH HPUBEILECHHOIO CEUEHUS;

[norepeyHas cuna.

Xapaxmepucmuky npeosapumenbHo HAnpAMCeHHO20 31eMeHma

VCUJIHME TIpeABApPUTENBbHOTO O0XATHUS C YYETOM IOTEPb MPEABAPUTENLHOIO HaIlpsixKe-
HUS B apMaType, COOTBETCTBYIOLIMX pacCMaTpUBaeMOM CcTaauu pabOThl 3/IEMEHTA;

YCUJIME B HanpsaAraeMoM apMarype ¢ y4eTOM COOTBETCTBEHHO IEPBBIX M BCEX IOTEPL
[NpeABAPUTENBHOTO HATIPAXKEHUS ;

[MpeABAPUTEIbHOE HAIIPSKEHUE B HAIPATAEMOM apMaType ¢ YUETOM [10TEPD [IpeABaAPU -
TEJIbHOIO HaIlpsiKeHUs B apMarype, COOTBETCTBYIOUIMX pacCMaTpUBaEMON CTalIUU pa-

OOTBbI JIEMECHTA;
[IOTEPU TIPEABAPUTEIBLHOIO HANPSKEHUS B apMaType;

CXKUMAKOLLIME HAIMPSLKEHUS B O€TOHE B CTAAUU NPEABAPUTETHLHOIO 00XKATUS C YYETOM
[IOTEPb NMPEABAPUTENBLHOIO HAIIPSIXKEHUI B apMaType.

Xapakmepucmuku Mamepuaios

HOPMJATHBHOC COITPOTHUBJIICHHUC O€TOHA OCCBOMY CXKATHIO,

PAaCYETHOE COIMPOTUBJIIEHUE OETOHA OCEBOMY CXKATHIO IJ1S TIPEREIbHBIX COCTOSIHUN CO-
OTBETCTBEHHO TEPBOU U BTOPOU I'DYIII;

HOPMATHUBHOE COTIPOTUBJICHUE DETOHA OCEBOMY PACTSIXKEHUIO;

pPacyE€THOE COTIPOTUBJIEHUE OETOHA OCEBOMY PACTIKCHUIO /Ul TpeaeabHbIX COCTOSSHUM
COOTBETCTBEHHO [1EPBOM U BTOPOM I'PYIIII;

[epenaTovyHas NpoYHOCThL DETOHA;
pacyeTHOE COIPOTUBJIEHUE CLEIIEHUI apMaTypb!l ¢ OETOHOM;

PacCyYETHOE COMNPOTUBIEHUE aPMATYPhI PACTAXKEHUIO 1 TIPEACIAbHbBIX COCTOSHUN COOT-
BETCTBEHHO TIEPBOU U BTOPOU I'PVIII;

pPacyeTHOE COIIPOTUBACHUE MOMEPEUHON apMaTyphl PACTAXKEHUIO;

pPacy€THOE COMPOTUBIECHUE apMaTypbl CKATUIO IS MPEACAbHbIX COCTOAHUU NMEPBOU
[PYIIbI;

HAYATbHbBIA MOAY/Ib YVIIPYIrOCTH O€TOHA MpPY CXKATUU U PACTSIKEHHUH;
[IPUBEACHHbLIA MOIYAbL AePOPMALIUU CXKATOro OETOHA;
MOAY.Ib YIIPYTOCTHU apMaTyphl;

[PUBECIECHHBIA MOAY/Ib Ae(POpMALIMKU apMaTypbl, PACTIONOXKEHHON B PACTIHYTOU 30HE
3JIEMEHTA C TPELUMHAMU;

[IpelejibHag OTHOCUTENbHAS aedopMalnsg 0eToOHAa COOTBETCTBEHHO MPU PABHOMEPHOM
OCEBOM CXKaTUU U OCEBOM PACTIAXKEHUH;

OTHOCHTCJ/IbHBIC JCOOPMALUNY APDMATYPDbI TP HAIIPDAXEHUW, PABHOM R}.’,

OTHOCHUTE/IbHbIE AePOPMAaLIMU YCaAKU OeTOHA;

KOIPPHULMEHT IToA3y4ecTH 0€TOHA;
OTHOLLUEHHUE COOTBETCTBYIOLIMX MOAYJIEH ynpyrocTy apmMaTtypnl £ 1 0erona £,
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[eovempudeckue XapaKmepucmuKu

HIMPHUHA MPSIMOVIOALHOIO CEYEHMS!, IHMPUHA pebpa TABPOBOTO U IIBYTABPOBOIO CEUCHMHN,
HIUPHHA IMOJIKM TABPOBOIrO U ABVTABPOBOrO CEYEHWMU B CXKATOU 30HE;

BBICOTA MPSIMOYTOJbHOI O, TABPOBOIO M ABYTABPOBOTO CEUCHUH,

BbICOTA IMOJIKK TABPOBOTIO U JIBVTABPOBOIO CEYEHWUM B CXKAaTOU 30HE,

PACCTOSSHME OT OJAMXKAMUILEH TI'PAHU CCYCHMS N0 PABHOACUCTBYIOUIEU VCHIIHUY COOTBET-
CTBEHHO B PACTIHYTOM U CXATOMU apMartype,

padOYas BbICOTA CEYEeHMs, paBHada /1 — a,
BLICOTA CXXATOW 30HbLI OeT1ORA B IIPEACIbHOM COCTOAHUU 1O [TPOUYHOCTH,

BbICOTA CXKJATOM 30HLI [IPH pacyeTe 1o aeopMalusaM,

X
OTHOCU1EeJIbHAA BBICOTA CXATOW 30HLI OETOHA, paBHasd ";‘1'"“;
{)

PACCTOSAHMEC MECXKAY XOMYTdAMH, UIMEPEHHOC 10 JJIMHEC 3JICMCHTA,

SKCUCHTPUCUTET YCUJIUS TTPCABAPUTCIIBHOTO 00XXaTUS OTHOCUTEJIbHO IHEHTPA THXCCTH

NPUBEACHHOIO CEUEHUS,

PacCTOsIHUE OT HEUTPAJbHOU OCHU A0 TOYKMU TMPUIOXKEHUST YCHUIIUA TIPEABAPUTEIBHOIO
00XATHUS C YYETOM M3TUOAIOLUETO MOMEHTA OT BHEIIHEN HAIrpy3KHU;

PACCTOSIHUE OT TOYKMU TPUIOXKEHUS YCUIUS TpeABAPUTEIABHOIO O0XATHS Np C YYETOM
U3rudarlero MOMeHTa OT BHEIUHEHW HArpy3KHM A0 LUEHTpPA TSLKECTHU PACTAHYTOU MU HAU-
MEHEE CXKATOU apMaTyphl,

JJIMHA 30HbI AaHKEPOBKHU,
JJTMHA 30HBbI [Iepeadyu [PeABAPUTEIbHOIO HANPSIKEHUS B apMaType Ha OCTOH;

HOMUHAJIbHbIKM AMAMETP CTEPXKHEW COOTBETCTBCHHO MPOAOABHOW U MOINEPEUYHOU apMa-
TYPHI,

[J10LAb CEUYEHMS apMaTypPbl, PACIONOXEHHON COOTBETCTBEHHO B PACTIHYTON U CXKATOM
30HAX CEYCHUMS DJIEMEHTA,

MJOUIAJb CEYEHUS XOMVYTOB, PACMNOJIOXKEHHBIX B OJJHOH HOPMAJTHLHON K [MPOJ0JBHOU OCH
3TEMEHTA MJIOCKOCTH, MepECEKAOIECH HAKJIOHHOE CEeYEHNE,

IJIOLAAbL BCEro 0€ToHa B TOINEPEYHOM CEUEHUH,
[JIOLIAIb CEYEHMA Oe10HA PacTAHYTON 30HBI;
[10LUAAb MPUBEAECHHOTIO CEUCHUS 3JIEMEHTA,

MOMCHT MHEPUUN CCUCHUA BCCIO OETOHA OTHOCUTEJHHO HHCHTPA THAXCCTU CCUHCHHUA 3J1C-
MCHTA;

"

MOMCHT MHEPLIUYU TTPUBEICHHOTIO CCHCHUA JIEMECHTA OTHOCHUTCJIBHO CI'O IICHTPA TAXKCCTH,
MOMCEHT CONMPOTUBACHUA CECHCHMA 3JIEMEHTA J1A KPAMHETO PACTHHYTOI'O BOJTOKHA.

‘.r"
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IIpnioxenue b

Hepeqeﬂb HOPMATUBHBIX JOKYMCHTOB, HA KOTODbLIEC JdaHbl CCbIJIKH B TCKCTC

CHulT 2.01.07-85* Harpy3ku #1 BO3JeUCTBUS
CHull 23-01-99*  CrpourenbHas KIMMaTOAOTHUS
CHull 52-01-2003 beToHHbIE U XeJie300eTOHHbIE KOHCTPYKLUUK. OCHOBHBIE 1OJI0XECHUS

CII 52-101-2003  betoHHbIe U XKene300eTOHHbIE KOHCTPYKLIMHK 0e3 MPEABAPUTEILHOIO HallpsKe -
HUSI apMaTyphbl

[OCT 14098—91  CoeauHeHust CBapHble apMaTypbl U 3aKJIAAHbBIX U3AECAUN XKEAE3006TOHHbBIX KOH -
CTPYKUMU. TUMBI, KOHCTPYKUUU U paA3ZMEPDI

PTM 393-94 PykoBoasituue TeXHOMOTrM4YeCKUe MaTepHasbl IO CBAPKE YU KOHTPOJIKO KA4yecTBa
COCAVHEHUM apMaTypbl U 3aKIaAHbBIX U3IETUNA XKEIe300€TOHHbIX KOHCTPYKIIMHA
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YK 624 012.3/.4(083.74)

KJitoueBble CiioBa” MaTtepUaibl JUlS MpeaBapUIeIbHO HAMPSIKEHHBLIX XKeAe300€TOHHbBIX KOHCTPYKUMIH, pac-
YeT 3JEMEHTOB O NpeaeibHbIM COCTOSHUAM MEPBONU U BTOPOU TPYNIT, KOHCTPYKTHUBHDLIC TPCOOBAH WS
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