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Beegenme

Hacroswmii cBog mpasmn  paspadoran ¢ yd4eTtom oOs3arenbHbix  TpeQoBaHMii,
yCTaHOBNEHHEIX B DenepasbHbIX 3akoHax oT 27 mexadpst 2002 r. No 184-@3 «O TexHHYECKOM
perymmposarmm, ot 30 aexabps 2009 r. Ne 384-®3 «Texnnuecknii permament o OezonacHocTn
30aHNH M COOPYKEHHI» M comepkuT TpeDOBAHMA K pacdeTy M MPOEKTHPOBAHMK OETOHHBIX
KOHCTPYKLMIT ¢ HeMmerannudeckoil ¢uOpoii, apMHpPOBaHHBIX MMOJMMEPHOH KOMIMO3HTHOI

apmaTypoii.
Csopn npasu. paspaboran asropekum koniekrusom HUMKB um. A A. I'eoznesa AQ «HUL]

«CTPONTETHCTROY,
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CBOJA NNPABH.I

KOHCTPYKLUMWN BETOHHBLIE ]
C HEMETANINYECKOW ®UEPOM U MONUMEPHOW APMATYPO

[Ipasnaa npoexkTHpOBaHHSA

CONSTRUCTION OF CONCRETE WITH NON-STEEL FIBER REINFORCEMENT AND POLYMER
REINFORCEMENT. RULES OF DESIGN

Harva poeaenusn — 2017-,.....

1 Obuactby npuMenenus

HacToamuii cBOn npasmn ycTaHaBNnHBacT TPeOOBAHNS K MPOCKTHPOBAHUIO (hnOPOOCTOHHBIX
KOHCTPYKLHIT ¢ HemeTtammuueckoii ¢Gudpoii U momaMepHON apMaTtypoli, H3TOTOBISIEMEIX H2
TSDKEJIOr0 M MEJIKO3EPHHCTOro OETOHOB, 3KCILIYAaTHPYEMbIX B KIMMAaTH4YeCKHX ycaoBusax Poccun
(npu cucTeMaTHYeCKOM BO3IelicTBUM Temrepatyp He Bbite rutoc 50 °C u He Hinke munyc 70 °C)
LPH Craru4eckoM JeACTBUM HAIPY3KM, U PACLPOCIpaHsercs Ha upoexruposadue Gubpode1oHHbIX
KOHCTPYKLMH PA3THYHONO HA3HAYCHHA, APMHUPOBAHHBIX HEMETAIIMYECKOH HUOPOIT U KOMIO3HTHOH
MNOJIMMEPHOI apmMarypoil Ha OCHOBE YIVIEPOHbIX, apaMuAHbiX, 0a3ajibTOBBIX WM CTeKJISHHBIX
BOJIOKOH,

2 HopMaTHBHBIE CCHLIIKH

B racTosimem ¢BOAE MpaBuJl HCMOIb30BAHBI HODMATHBHBIE CCHUIKH HA CIEAYHOLIHE AOKYMEHTHI
CIT63.13330.2012 «CHulT 52-01-2003 bertonnble # kene3nbeToHHble KOHCTPYKIIHH.

OcHoBHBIE NOJOKEeHHA» (¢ u3meHeHusamu No 1, Ne 2)

CTT XXX.1325800.2017 «Korctpyvkumn (uOpoGeToHHBI ¢ HemeTamtaeckoil hucpoit. TTpasnia
MPOCKTHPOBAHMS

CIT XXX XXXX.2017 «Konctpykuuu OCSTOHHBIS, ApPMHPOBAHHBIE MOIUMEPHONH KOMITOZHTHOH
apmatvpoii. [TpaBria npoeKTHPOBAHMAY

11 pPUMEYaHMWe— [lpr moTs30BaHHA BACTOMIHM CBOJOM NMPABHAN HEITECOOOPA3HO MPOBEPHTE ACHCTBHE
CCBLIOYHBIX JOKVMEHTOB B HH()OPMAIHOHHOH CHCTEME ODMIEro MOIb30BAHNA — HA o) HuHANbHOM cafite (jenepaibHOIO
Opraia UCnoIMTE LU0 BAACTH B c(hepe crawdaptuauun B cetu Murepuer nwm no emxeroauomy HiopMALHOLLIOMY
yrasaren0 «HaunonaisHsie crasgaprepy, KOTOPbIH OLyOINKOBAH N0 COCTOSHHMIO HA | sIHBAps TCKYLEIO rosa. u no
BBIMTYCKAM €/KeMECTHHOro HH(opMauimoHHoro ykasatens « HauuoraibHbie cTan apTe» 3a Teryunii roa. Ecim sameHen
CCLUTOYHBLT JOKYMEHT. HA KOTOPBIH JAHA HEJATHPOBAMHAN CCLLIKA, TO PEKOMEILTYETCH MCIOIL3OBATH ACHCTBYIOUIYIO
BCPCHIO JTOr0 NOKYMCHTA C© YyUCTOM BCEX BHCCCHMBIX B JAHHVIO BCPCHEO miMmCHCHHH. Bomn jaMenen cobuioumbii
JIOKVMEHT, HA KOTOPbIA JAHA JATHPOBAHHAMN CCHUIKA, TO PEKOMEHIVETCS HCID.TbI0BAThH BEPCHIO ITOTO TOKYMEHTA C
VKQ3aHHBIM BbIONE TOAOM VIBEPKACHHA (npHesTHs), Ecmd mocne yTBEpKISHHA HACTOAMIEr0 CBOJA OPABHI B
CCLLUIOMHLIH JOKYMSHT, HA KOTOPbLE JAHA JATHPOBAHHAN CCLUIKA. BHECCHO U3MCHEHHS, 3ATPArHBAIOLICC NOJI0/KCHHE, HA
KOTOPOE 1aHA CChUTKA, TO 3TO T[ONIOXKEHHE PEKOMEHAVETCS TNpHMEHNTh 0e3 yuera JanHoro wiMeweHns. Ecim
CCBUIOMHBLT TOKYMEHT OTMEHEH Oe3 3aMEeHBL TO NMONOKEHHE, B KOTOPOM JAHA CCBLIKA HA HETO. PEKOMEHIVETCA
MPHMEIBITL B YACTH, UE JATPArMBAIOINCH OTY ceuuiky, CBeaciums 0 ACHCTBIH CBOI0B NPABUIL UEACCO00PAI0 MPOBEPHTL
8 DcacpansHom nHPOPMALHOHHOM (DOHIC CTAHIAPIOB.

Mpoekr
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3 Tepmunb! 1 onpeeIeHHsA

B nacrosiiem C€BOJE NPABMIJI HPHMEHEHbl TEPMHHBI M onpenesnenusi, npuusirsie B CII
63.13330, CIT no AKII u CIT XXX 1325800, a Taxxe CrenylourHe TepMHHBI U COKPalleHHA C
COOTBETCTBYHOLIMMH OMNPEIeICHUAMU.

3.1 pubdpoberonnnie wkoucrpyrkuun ¢ AKIL:  Koscrpykuumn 3 dubpoderona c
HemeTamnuueckoil Gubpoii W ¢ KOMMOO3MTHOH MONMMEPHOHW apMatypoil (B TOM uuche
MPEABAPHTENBHO HATIPSKEHHOMN).

3.2 AKII: apmaTtypa KOMIIO3UTHAS TTOJTHMEPHAS.

4 O0mue Mo I0KeHHA

4.1 dubpoberon ¢ Hemerammveckoi (HOpoii ¥ KOMIIO3UTHYIO MOJHMCPHYIO apMatypy
pPeKOMEeHIyeTCa MPHMEHATH NI APMHPOBAHHSA KOHCTPYKIHH, IKCTUTYaTHPYEMBIX B YCIOBHAX
BO3UEIHCIBUS aIPECCHUBHbLIX CPel B Clydasx, KOIHA K HUM HPEAbSIBJSIOICH [IOBbILIEHHBIE
TpeboBaHUsA K TPEIMMHOCTONKOCTH, YIAPHOW TIPOYHOCTH, BASKOCTH Pa3pyIleHus, H3HOCOCTOHKOCTH
HJI MOPO30CTOHKOCTH.

4 2 Pacuetnl hudpoderornsix koHCTpyKIWit ¢ AKIT cneayer mpousrOANTh C yaeTom odmmx
nonoskeHWH u Tpedopanuil, ykazaHHex B pazaenax 4 u 5 CIT 63.13330, pasnene 4 CIT no AKII u
pasmene 4 CIT XXX 1325800

S MarepuaJsl

wh

1 daa ¢ubpoderonneix xonctpykuuii ¢ AKIL, npoekTupyembix B COOTBETCTBHH C
TpeboBaHNAMA HACTOALIEr0 CBOAA MpPaBul, CIEAYET HCMONbL30BAaThH (PHOPOOETOHBI KAacCOB MO
APOYHOCTH HA OCeBOe cxkaTHe By MO MPOYHOCTU OCEBOE pacTsaxeHue By , MO OCTATOUHOI
MPOYHOCTH HAa PACTSLKCHUC B3 M Mapok 10 MOPO30CTOHKOCTH /' W 10 BOXOHCIPOHHIIaeMocTH Y,
ycranoBnennsie B CIT XXX 1323800 W BHUOBI KOMIO3WTHOW TMOJUMEPHOH apMaTypBl,
ycranoeiedtsie B CI163.13330 (M3menenue Nel).

52 HopmaTHBHBIE W pacHeTHblE 3HA4YEHHST MPOYHOCTHLIX M AeGOpPMALHOHHBIX
XapakTepHUCTHK KOMIO3WTHON NOJIMMEPHOIl apMartypbl cienyet npuHumath no CIT 6313330,

53 HopmaTuBHbIE ¢ pacyeTHbIE 3HAUEHHS TNPOUHOCTHHIX W AehOPMaLHOHHDBIX
XapakTepucTuk (pUopodeTOHa, a NpH pacueTe KOHCTPYKUHH 1O HeAMHEHHON aeopMauuoHHCH
MOOEINM — JMarpaMMbl ero  aeOpMUpOBaHWS, CAEOyeT MNpuHUMAaTh 0o ykasanuam CII
XXX.1325800.

6 ®duopoderonabie KoHcTpykuaH ¢ AKIl 0e3 mnpeasapuTensHOTO
HATPSIZREHAsI apMaTYPhI

6.1 Pacuer KOHCTPYKIHIT IO npeJeNbHbBIM COCTOSHHSIM NEPBOH rpynnsi

Pacuem no npounocmu  21eMenmos KOHNCHMPYK{UE Ha Oellcmene  u32ubaomnx
MOMENMOE H HPOOOTBHBLX CHI

Obue ROJGHCEHUA

6 1.1 Pacuer mo mpouHOCTH 3MeMeHTOB (uOpodeToHHbIX KoHCTpykiui ¢ AKIT npn
JAeiCTBHN M3rn0aronX MOMEHTOB U MPOMOJbHBLIX CHJl (BHELEHTPEHHOE CHKATHE MW PaCTSKEHHE)
CHIGIYET IMPOU3BOAMTH /LI CEHEHUIT, HOPMAJIbHBIX K UX MPOAQJIBHOH OCU.

Pacuet no nNpoYHOCTH HOPMANBHBIX CEHEHUN 3JIEMEHTOB CAEAYET [MPOU3BCAUTL HA OCHOBE
HEJTMHEHHOIT ne(hOPMALHOHHON MOonen cornacHo 6.1.13.
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Pacder mo MpoOYHOCTH HOPMANTBHBLIX CEHEHHIT ANEMEHTOB MPAMOYrOJbHOrO, TABPOBOrO H
JIBYTaBpOBOro ceueHuii 0e3 apMarypsl WIH C apMaTypoil, PaclO/IOKEeHHOIH Vv BepXHeH U HMKHeH
rpaHeil CeueHsl, J0MyCKaeTCA NPOH3BOAUTh N0 NPEACIbHBIM YCHIHSIM.

6.1.2 Tlpn pacuere 1o NpOYHOCTH HOPMAJILHLIX CEYEHHH BHELIGHTPEHHO CKATHIX SJIEMEHTOB
CICAYCT YYHTBIBATH CIYHAHHBIH 3IKCHOCHTPHCHTET TIPHUIOKEHWUS TIPOJOJBHOW CHJIbl W BJTHAHAC
nponoasHoro nuirida no CIT 63.13330,

6.1.3 lna ¢ubpoOeTOHHBIX 37IEMEHTOB, V KOTOPBIX MPEAENbHOE YCHAME MO TPOUHOCTH
OKa3bIBAGTCA MEHbIle MPEAETLHOrO YCHIHA N0 OOPa30BAHMIO TPEIIHH, TMIOMAAb CeYeHHs
HPOOJIbHON PacTAHYTOH apMaTypbl JOJUKHA ObITh yBelM4YeHa 110 CpaBHEHHIO ¢ TpeOyemoil u3
pacdera 1o TIPOYHOCTH He meHee wem Ha 50 % wnm onmpenenerna W3 pacueTa MO MPOYHOCTH Ha
JleficTBHE Npeae/ibHOrO YCHIHs no 00pPa3oBaHUID TPELIHH,

Pacvyem no HPOYHOCIHIN HOPMLIBHBIX CEYEHU i 1o Hpe Oe/ibHBIM YeuaiAM

6.1.4 Pacuer mo nmpOYHOCTH HOPMANbHBIX CeYeHUil 3meMeHTOB ¢ paboueil apmatypoii mo
ApefeNbHBIM YCHIITSIM CIIeAyeT TTPOH3BOANTE, OMpenensas TNpenenbHbie YCUIHI. KOTOPble MOIVT
Obirh BOCTIPHHATH PubOpobeTOHOM 11 aPMATYPOIT B HOPMATBLHOM CEHEHHM, MCXOA U3 CHEYOLINX
MONOKEHHIT:

- CONPOTUBICHUE (pubpodeToHa PACTSIKEHUIO MpeacTaBasercs OCTATOYHBIMH

HaNPsKCHAAMH, pasHeiMu R, , win R, . 1 paBHOMCPHO pacTpeiCICHHBIMHA TI0 PACTAHYTOIl 30HC
(hudpoberona;

- conpoTusnenue pudpodeTona CKATHIO MPEICTABIACTCS HAMPMKEHUAMHA, PaBHLIMA Ry 1
PaBHOMEPHO pacnpeaeneHHbIMU N0 ¢xkaTol 30He GpubdpodeToHa;

- medopmMarK (HaTPSHKEHHsT) B apMaType OMPeensioT B 3aBHCHMOCTH OT BBICOTBI CIKATOM
30HbI GudpobeTona;

- CONMPOTHBIEHUE KOMMO3UTHOH MONMMEPHON apMaTypbl CXKATUIO MPUHUMAETCS PaBHBIM
HYITIO,

- PaCTSrHBAMIINE HANPSUKEHHSE B KOMIQ3UTHOH IMOJMMEPHOIT apMaType NPUHHMAKTCH HE
fonee ee pacYeTHOTO COTIPOTHUBIEHUSA PACTSKEHUIO.

6.1.5 Pacuer no npoOYHOCTH HOPMAabHbIX cedeHuii GuOpPobeTOHHBIX 3N1eMeHTOB cienyer
MPOM3BOAHTL B 3aBMCHMOCTH OT COOTHOLICHUA MEKAY 3HAYEHHEM OTHOCHTENBHOM BbICOThI CAKATOMH

sonpl  (pubpoberona .‘;:i, OnpeaenseMbiM H3 COOTBETCTBYIOMINX VCIOBHI PaBHOBECHA. W
L)

3HAYCHHEM IPAHHYHOM OTHOCHTEJIBHOH BBICOTHI CKATOH 30HBI Cp, NPH KOTOPOM MPENEIbHOE

COCTOSIHUE JJIEMEHTA HACTYTIAeT ONHOBPEMEHHO C IOCTIDKEHHWEM B pACTSHYTOH apMatype

HATIPSKEHUS, PABHOIO PacieTHOMY COTIPOTHBJIEHHID K.

Bnauenue & cnenyer onpeaensTs no Gopmyne

> 10
S (6.1)

rie @ — xapakTepHcTHKAa CkaTOH 30HBI (udpoderona, mpuHumaemas ans Gubpoderona wus
TAKEN0ro OeroHa knaccos a0 BO0O exawuntensHo pasnoii 0,8, a ans ¢ubpoderona u3
Tsskenore 0erona kaaccos B70 — B100 u u3 MenkosepaucToro 6etoHa — pasnoii 0,7,
& — pacueTHOe 3HayeHHe MpeNebHBIX OTHOCHTENbHBIX aedopmatiii  KOMMO3UTHOM
MONHMEPHOH apMaTypsl, npuHIMaemoe no ykasanuam CIT no AKII,
£r> — OTHOCHTeNnbHBIE AedopMaunn ckatore ¢GuOpodeToHa TpW  HANpsHKEHHTX R,
npunnmaemsre 0o CIT 63.13330.
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Pacuem uzzudaemvix s1eMeHmos

6.1.6 PacueT mo mpodHOCTH cevuenwii m3rmbaeMuix (GHOPODSTONNLIX DIIEMEHTOB chenyer
NPOU3BOLANTD U3 YCIIOBHA

M S-Mu!’h (62)
roe M — u3rnbaroimil MOMEHT OT BHELIHEH HArPY3KH:
My, — npenenbHbtii M3rudaroinii MOMEHT, KOTOPbIH MOkeT OblTh BOCIHPHHAT CEYSHHEM
HNeMeNnTa.

6.1.7 3navenne M, nna usrudaembix PUOPOOETOHHBIX 3TEMEHTOB MPAMOYTOILHOTO

X
ceuerus (pucyrok 1) npu & = e < &, onpenensor no hopmy:ie

h,
; h—x
M, =R, -b-x-(h,—05x)-R,,,-b-(h—x)- (T— a], (6.3)

rA€ X — BhICOTA C:KATOI 30HbI hubpoderona

R, A, +R,.-b-h
x= f. [ o3 : (64)
(Hy + Rpi)-b

/ eJr — PaCHeTHOE 3HAY4YE€HHE COIMNpPOTHBNCHHA KOMIO3HTHOM HOJ’!HMGPHUH dpMaTyphbl

PacTAKCHHIO,
R,,’br:‘ — PACHETHOEC 3HAYICHUE OCTATOYHON NpoOvHOCTH {1)[-16[)066TOHa Ha OCEBOC PACTHIKEHHE,

R, — pacuernoe sHayeHne npouHocTn GubPoGETOHA HA OCEBOE CHKRATHE.

Ar'
R | T .7
o & e e @
= g LSS
Ruwbx S
Y <> - Rub( h-x) £ &
e
. RrAr
Rz T
A = b

Pucynor 1 — Cxema ycHIRil H 3M0pa HATIPSZKEHHH B CEMEHHH, HOPMAJILHOM K MPOX0JAbHOM
ocn m3rubaevioro GudpodeToHHOro IneMeHTA NPAMOYTOTLHOro ceucHns ¢ AKIL, npwu ero
pactere no NpoTHOCTH
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6.1.8 3nauenne M, ans marmbaeMbix  (UOPOBETOHHBIX 3NEMEHTOB TaBPOBOMO W

X
JBYTABPOBOIO CEUeHMs, ¢ NOJKOH B CKATOHU 30HE (pPUCYHOK 2), npu E=—=<¢&, QIpEeNesoT B

B,

3aBUCHMOCTH OT MOJIOKEH M MPAHULbI C3KATOI 30HBL:
a) eciM rpaHiLA NPOXOANT B MOJIKE (PUCYHOK 2, a), T. €. coD/IKIaeTCs YCIOBUE:

R A, +Rys (B, -hy+b,-h)<Ry b, -h, (6.5)
3HaueHue M, onpeaeasoT no Gopmyne

M, =R, -b,-x-(hy—05x)—R;.-[b,-h,-(05h, —a)+b, -h, -(0,5h, +h, —a)+

+b; (lr, -x)-(h,-05- (h_;, +x))], (6.6)

ult

MPH HTOM BBICOTY CIKATOW 30HLI OMpeJeIAr0T 10 l'.bﬂpM'}’J'[E

Ry A #Rp; (b, hy +b, -k, +b.-h,)
b, (Rus +Ry)

X ; (6.7)

fhes

0) ecnmu Tpanpa MpoxXoauT B pedpe (pucynox 2, 0), T. e. yenosue (6.5) ne cobmomaercs,
3HadeHne M, onpeaeasoT no Gopmyne
M =Ry [by-hy-(hy—05- h; y4+b, (x—hy)-(hy - h;—0,5-x+0,5 B =
R -[b,-h, -(05h, —a)+b, -(hy +h, —x)-(h, =05-(x+h, +h,))+

+b, -h, (0.5 -h, —a)], (6.8)

IPH OTOM BBICOTY CkaToil 30161 hrdpoberona x onpeaensior no Gopmyne

o Ry Ay ARy by by by ok 4by b))~ Ry -hy (b —b,) (6.9)
b, (Rps +Ry) ' '
. Ar’
Rw ™ T = :
M . | RonAx £ o 2l e
= i I
Rt Ar =
e %
R Ar

wh
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Pucynox 2 — Monoxenne rpaHULbI CKATOM 30HbI B Ce4eHHH M3THOAEMOro
(pudpobeTronnoro anemenra ¢ AKIL

3HaueHHe b} , BBOflMOe B pacyeT, npuHuMaroT mo CIT 63.13330.

6.1.10 Tlpu pacuere no MpPOYHOCTH H3rHOAEMBIX 3NEMEHTOB PEKOMEHAyeTCs coOmonarte
ycmosue X <&, - A,

B cayuae, koraa ruowanes pacTAHYTON apMaTypbl NpUHATA OQNbLICH, YeM 3TO Tpedyetcs
JUtst cobiroieH st yeloBus X < c;: R -hﬂ, npenenbHblil u3rubatrowmnii Momert M, 1 u3rubdaemblx
KOHCTPYKIHI MPAMOYTONLHOTO CEUeHHs ClelyeT onpeaensath no hopmyne (6.3), noacrarnsas B Hee
3HA'IEHUE BbICOTHI CIKATOM 30HbL, BBIMUCIEHHOE 10 opMyJie

T2 V’O,QS(_amaﬂfh{., — o) oty @ iy by 0 =05 oty —aph) . (6.10)

rme
A, E, R,
Bp=T—1—1 Op=— By =—
b hu hoz 81'2
jefﬁr R;}sij

o = (be + Ry, / 0)) - e (Rﬁ + Ry /m) |

€y — TPEENbHOE 3HAYCHHE OTHOCHTENBHOH naedopmanmyn OETOHA NpH  CHKATHM,
NpUHHMAaEMOe COrNIacHo ykazanusim 1, 6.1.20 CIT 63.13330;

(¥ — NPUHUMAKT 1O yKazaHusam 6,1.5 HaCTOsILLIerD CBOAA NpasiuL

Pacuer no npouyHocTH H3ruGaeMbIX KOHCTPYKLHIT TABPOBOIO HIH APYTABPOBOI0 CEYCHMIA C

MOAKOH B CKaroli 30HE W BbICOTE CkaToif 30Hbl X >& -/ ciaeayer npoH3BOAWTE MO

Je(opMaLMOHHOH MOJIe/d COrlacHo ykasaHusM 6.1.15-6.1.21.
Pacuem sneyenmpenno cocamulx 21€MeHmos

6.1.11 Pac4yer mo MpOYHOCTH BHELEHTPEHHO CxkKarThiX (uUOPOOETOHHBIX 3eMEHTOB 0e3
paboveii apMaTypBI TIPH PACTIOJIOIKETHH TIPOIOTLION CHKUMAIONIEN CHITLI B MPEIeNnax TOMepeyrnoro
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ceyeHHs anemenTa nponssoaar no 7.1.3 CIT 63.13330, npu 3TOM B pacyeTHble 3aBHCHMOCTH
BMECTO XapakTepucTuku R, crenyer noacrasnsts R,

Pacwer mo mMpoYHOCTH BHENUEHTPEHHO CXKaThiX (pudpodeToHHBIX 3mevenToB Oes padouei
apMaTyphl IIPH PACHONOKEHMHM MPONOJBLHOH CKHUMAIOLIEH CHJIbI 3 MPeJenaMu [ONepevHOro
CEUCHHS JIEMEHTA, @ TAKKE BHEUCHTPEHHO CKAThIX (PUOPOOETOHHEIX 3JeMEHTOB 0e3 paboueii
apMaTypLl TIPH PACTIONIOKENTHH MPOIONLITON CHRKMMAIOIEN CHITLI B MIPEZIENax Mmomepeqinoro cevenns
3JEMEHTA, B KOTOPHIX M0 YCJAOBHSM 3IKCIUIYaTalM¥ HE Jonyckaercs 0OpasOBaHME TpPELIMH,
MPOU3BOAAT € yueToM conportusnenus (ubdpoberona pactanytoil zoust mo 7.1.7-7.1.11 CII
63.13330, npu 3TOM B pacHeTHbIE 3aBUCHMOCTH BMECTO xapakrepuctuxk R, n K, cnenyer

noactaBiste R, uR, .

6.1.12 Pacder BHEIEHTPEHHO CXKATBHIX (HOPOOETOHHBIX HNEMEHTOB MPAMOVIOIBLHOTO
cedeHust ¢ paboyeil apmMaTypoii IPOU3BOAT U3 YCIOBHA (PUCYHOK 3):

h—x
2

N-e< Ry b-x(h; —0,58) — Rjys 1B (B—xX —a), (6.11)

rae N — npoaoibHas Cuia OT BHELTHEH HArpy3Ku,
€ — paccTosiHie OT TOYKH NMPHUIOKEHHs TIPOJOILHOI cHitkl N 0 LeHTpa TSKeCTH CeueHus

PACTAHYTOH apMaTypPhl PACCHUTHIBAKOT MO (hopMyne

h —d
e=¢e, N+ “q S (6.12)

rae  ep— CHyJaiHbIi SKCUeHTPHUCHTET, npuHIMaemelid mo CIT 63,1333
1 — ko3(ppummenT, onpenensemeii o hopmyne (7.6) CIT 63.13330.

BorcoTy cicaToii 30HbI X ONPENEnAOT:

a)mpn &= ?i <&, — no (opmyne
0

N IR, -A, | Ryy-boh
x= il M ; (6.13)
(R__f?:- + R_;*Fw?-,) -b

= :
0)npu E=—>&, —no dopmyne
]

N+RfAf}+?+Rﬁ3hh
o . ~ S .
= 2R, A, 614)
(Rrh+R;nx;%)'b+ y !
' hu(l_‘l’én)
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N
e R
Ar'
Rib o ._ \
e L - o o @
x o m————
_ Rmbx
Q n X
! o %
_— —  Rawnb( h-x) = XK H K I X
| RrAr
— ™ 4
Rz

Pucynor 3 — Cxema yewinii 8 3010PA HAUPSKEHHH B CEYEHHH, HOPMAJILHOM K POX0IbLHOM
0CH BHEHEHTPEeHHO ¢RATOro gudpoderonnoro sneventa ¢ AKIL, npu pacuere ee mo
NPOYHOCTH

Pacuem no npouHocmu HOPMCIbHBIX CEYCHUI HO OCHOGE HEIUHCHHON OehopMayuORHO
MOOe:

6.1.13 Pacuer mo mpOYHOCTH HOPMATbHBIX CEHEHHH IKeNe300eTOHHBIX 3JMEMEHTOB TPH
JAeficTBHN M3rHOaAUNX MOMEHTOB 1 MPOAONBHBIX CHJ (BHELEHTPEHHOE CHKATHE MIH PACTAKCHHE)
ClenyeT MPOM3BOINTEL HA OCHORE HEMHHENHOM e opMalimoHHON Mosienu cormacHo 8.1.20.  8.1.30
CI163.13330 u cnenyroux yKa3aHuii

- B pacyeTax CIeayeT VIUThIBaTE paboTy OCTOHA pacTAHYTOH 30HBI CCUCHHS 3JICMCHTA,

- CBSI3b MMy OCEBbIMH HANPSDKEHUSMH W OTHOCHTEIBHBIMK AeOpMaLUsMi PaCTAHYTOM
KOMIIO3HTHOI MOJIMMCPHOH apMaTypbl IPUHHMAKOT JIMHCITHOI,

- COMPOTUBJIEHNE KOMIMO3HTHOH MOJTMMEPHOH apMaTyphl C/KATHIO HE YIUTHIBAETCS,

- AuMarpammbl OCEBOLO CXKATHA M OCEBOIO pacistkeHus (ubpoderona cienyer lpUHUMars
coraacHo CIT XXX.1325800;

- MPH BHEUEHTPEHHOM CiHKATHH MM DPACTAKEHHH 3JIEMEHTOB M PACHpENesieHuH B
MOTEPEHHOM CEeHeHHH daemMenTa Jeopmaiiii TONBKO OJHOFO 3HaKa MpPenenbHBIe 3Ha4eHus
oTHOCHTENbHBEIX Aedopmanuii GpudpodeTona npu pPacTsKEHNUN Epyy CAEAYET ONPENEnsTs B
3aBHCHMOCTH OT COOTHOWeHHA nedopmaunii puOpodeToHa Ha MPOTHBONONOKHBIX MPAHAX CEUSHHA

3JEMEHTA €] U &2 (I€2|2 [e,|) 0o Gopmyne

£
Eurb{_;.u'ﬂ = gﬂur_.i - (E_;Iur;t = Eﬂlf_l) iy (615)

Pacuem no APOYHOCHIH 2TEMENRIO8 RPU Oeticmeiti HON epetibLY CHT

6.1.14 Pacuer 00 [OPOYHOCIU 3JIEMEHIOB [pPH  INEHCTBMU [ONEPEYHBIX CHJL Cleayer
MPOU3BOAHTE MO HAKJAOHHOMY CEUEHMIO HA AEICTBUE NMONMEPeYHON CHIlbL, MO HAKIOHHOMY CEUEHHIO
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Ha 7elicTBrHe H3rubarIlero MOMeHTa N nNo OSTOHHOI Mnonoce MeKay HAKIOHHBIMH CeYeHHAMH Ha
JIEHCTBHE NONePe1HOH CHIIbI,

Pacuem snemenmos HO RO10CE MEHCAY HAKIOHHBIMU CEYEHUAMU

6.1.15 Pacuer wu3rndaeMbiXx 37eMEHTOB Mo OeTOHHONH MONOCE MEKITy HAKIOHHEIMA
cemernaMu cneayer nponssoante mo 8.1.32 CI1 63.13330, npr 2TOM B PacHETHYH) 3aBHCHMOCTD
BMECTO XapakTepHCTHKH R, cremyer moicTasmath R, .

Pacuem suemenmos HO BAKIORHBIM CEYEHUAM HA Oelcmene ROePeHHbIX ClA
6.1.16 Pacuer marnbaeMLIX IIEMEHTOB O HaKTOHHOMY CeHeHUIO CchelyeT MpoH3BOAHTD MO

8.1.33, 8.1.34 CI163.13330, npu 3TOM B pacHeTHbIE 3aBHCHMOCTH BMECTO XapakTepuctuk K, u K,
cnemyer noactapnate R, uk,, .

Pacwem sremenmos ho nakionunbiv CeHenusm nda OCHCmsne AOMeHmoe
6.1.17 Pacuer 3/ieMeHTOB 110 HAKJIOHHLIM CEYEHMsIM Ha JeilCTBHe MOMEHTOB (pPUCYHOK 4)
MTPONU3BOIAT U3 YCIIOBHS

M<M,+M, +M,, (6.16)

rae M — MOMEHT B HAKIOHHOM C€Y€HUM ¢ ATMHOH npoekuun (' Ha NPOAONBHYI) OCb 3JE€MEHTA,
OTpeACNACMBIlT  OT BCEX BHCIDHHX CHJ, PACMONOMKCHHBIX 1O OAHY CTOPOHY OT
paccMaTpHBAaE@MOI0 HAKJIIOHHOI'O Ce4YeHHsl, OTHOCHTENbHO KOHLA HAKIOHHOIO CedyeHHs
(touka 0), NPOTHBOIOIOKHOIO KOHIY, y KOTOPOIO pachojaracTcs HOpoBepsacMast
NMPOIOJbHASI KOMIO3UTHAS MOJWMEpPHas apmarypa. HWCIMbITHIBAIOWIAS DPACTSIKEHHE OT
MOMEHTA B HAKJIOHHOM CEYeHHU, [IPY 3TOM yuuTblBa1T HanboJiee OlaCHOe HAaIPyKeHue B
npenenax HakIOHHOIO CeYEeH M,
My — MOMEHT, BOCNPHHHUMAEMbIH MPOAONBHON apMaTypoii, nepecexaroLleil HAKIOHHOE
cedeHne, OTHOCHTENBHO NMPOTHBOTIONMKHONO KOHIA HAKITOHHOTO ceqenns (Touka 0);
Mg — MOMEHT, BOCOPHHHUMACMbIH MONEPEUHOH ApMATYpPOH, MEpecekaroulell HaKIOHHOE
ceveHre, OTHOCHTETEHO TIPOTHBOTIONOYKHOTO KOHITA HAKIOHHOTO cevenus (Touka ()
My — momeHT, BOCHpUHMMaeMbiili GUOPODETOHOM, OTHOCHTENBHO MNPOTUBOMOMOKHOTO
KOHLa HAaKJIOHHOTI'® ceueHus (Touka 0).

Momentot My u Mgy oupenensror 1o 8.1.35 CIT 6313330, npu 310M B pacuerHbie
3aBHCUMOCTH BMECTO XapaKTepHCTHK CTanbHON apMaTyphl cienyeT MOACTaBIATL XapaKTepUCTHKH
KOMTIO3MTHOH NOJHMEPHOH apMaTtypbl.

Nb
{7 . | T
y ; Nt
o (=]

o ., § N O e oL L — ‘ | S |
* ag EQ{ v = N E
C'H * ‘

Nt
4 _ Nb Qs
I ' o
Q otz ‘
. C . i [ ’

Pucynor 4- Cxema ycnmii npu pacuere ¢pnopoderonnnix snementos ¢ AKTI
110 HAKJIOHHOMY CCYEHHI0 HA JeHCTBHE MOMEHTOB
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MonmenT My, onpenenstoT o Gopmyne

Mz =05045-C, (6.17)

rne  Open onpeaensor no GopmyJe
5 L5 R4,-b" h
(-..ﬂ: - C :

(6.18)

Pacuer npou3BOAAT ANSl HAKIOHHBIX CEYEHUIT, PACTIONOKEHHEIX O JUIMHE 3JIEMEHTa Ha ero
KOHLIEBbIX Yy4aCIKax W B Mecrax o0OpbiBa 1POAC/bHON KOMIIO3HUTHOMN 1OJIMMEPHOH apMalypbl, LUPH
Haubonee ONACHO AUTHHE MPOEKLMK HAKIOHHOTO ceuenus (. mpuHumaemoii B npenenax ot 1,0 Ay
A0 2,0 f?u‘

Pacuem (ubpobemonitsix 11eMenmos Ha MECHHOE CHCARUE
6.1.18 Pacuer ¢udpoberonubix snementor ¢ AKIl Ha mecTHoe ckarue (cmatue)
nmpoussomar mo 8.1.43 8.1.45 CIT 63.13330, nmpu 2TOM B PacHeTHLIE 3aBUCHMOCTH BMECTO

XapakTepHCTHKK R, cneayer noactasnsate R, .

Pacyem pubpobemontsix 31emennos na npodasineanie

6.1.19 Pacdyer ma npomaBiuBanue TOCKHX (GuOpoOeToHHBIX JneMenToB (ManT) TpH
JICHCTBHHM HA HHUX MECTHBIX, KOHLEGHTPUPOBAHHO [PUIOKEHHBIX COCPEIOTOYEHHBIX CHAbI U
n3rudaroiiero Momedta npouseoasat no 8,146 ... 8.1.52 CII 63.13330, npu 3TOM B pacueTHbLIC
3aBUCHMMOCTH BMECTO Xapakrepucruku 2, cienyer nojcrasiusis K,

6.2 Pacuer KOHCTPYRUMIA 110 peJeibHbIM COCTOSIHUSIM BTOPOI rpynbl
6.2.1 PacueThl no NpeaensHeIM COCTOSIHHAM BTOPON IPYIILL CNEAYET BEIMOJIHATL ¢ YHETOM
82.1.. 823CIT63.13330m6.2.2 ... 6.2.20 HacTOAIMETO CBO/IA MPABHMII

Pacuem pubpodbemon HbLX JTEMEHMOB NO 0DPAZOBAHNIO U PACKPOIINUIO MPEU{UH

6 2.2 Pacuet gubpobeTonnnIx 2eMenTon me 00pa3oBaiiio TPEMUH CeAYeT BLITTOIHATD 0
8.2.4 CII 63.13330, upu 310M n3rudarouinii MOMEHT, BOCHPHHUMAEMbI HOPMAaJ/IbHBIM CE4YEHHEM
3JIeMenTa npu 0OpasoBaHUH TPEITHH, ONpPenensioT mo vkazanuaMm 6.2.4 ... 6.2.8.

6.2.3 Pacuer no pacKpbITHIO TPELUHH CligAyeT BboHsTs 10 8.2.6, 8.2.7 CIT 63.13330.

Onpeoeirenue Movenma o00pasosanust Mpeuun, HOPMAILNLIX K HPOOOIBHON OCH

ATeMEHma

6.2.4 Uarubaromii MmomeHT M, npn oOpa3zoBaHiy TpewinH B 00meM ciyvae onpeaenieTcs
no aegopmaunoHHoli moaenn cornacHo 6.2.8,

JnA 5neMenToB MPAMOYTONBLHOTO, TaBPOBOTO MM JABYTABPOBOTO CEHEHHA C apMaTypoii,
PacHoNOKEHHOH y BepXHel H HIDKHEH rpaHeil, MOMEHT TPeLIHHOOOpa30BaHus C YMETOM HEeYNPYTHX
nedopmanmii pactanyToro gpuopobeTona gonyckaercs OnpeneiaTs cornacHo 6.2.6 — 6.2.8.

6.2.5 llonyckaercs MOMEHT 0Opa3zoBaHusl TpPELIMH ONpefensTs 0e3 y4era Heynpyrux
aedopmaunii pactanyroro (udpoberona, npuuumas B dopmyne (0.19) W, Wy n 3Hauenue
Ry o BMecTO 3Hauenmss Ko o ECiau npu 3TOM PacueTHOE 3HAYEHHE LIMPUHBI PACKPHITHS

TpermuH wau mpornGa  MPEBBIMAET WX TIPEJACITBHO JIOMYCTHMBIE 3HAYEHHS, TO MOMEHT
00pasoBaHust TPEUIMH CACAYeT ONpemensaTb C Y4YeTOM Heynpyrux aeopmauuii pacTsHyTOro
(pndpoberoHa.

6.2.6 Moment o0pasopanua TpPeWH C y4eTOM Neynpyrux aedopmamiii pacTainyToro
(udpobeToHa onpenensioT B COOTBETCTBUM CO CAEAYHOLUNMH MONGKEH MAMU:

- ceueHHA Tmocne 1eopMUPOBaHIA OCTAIOTCS MIOCKHM,

10



3C HTH "Texarernepr”

- BIMIOPY HANpAKEHHH B cxaToi 30He udpoOETOHa MPUHUMAIOT TPEYroJibHOI GOpMBI, Kak
JUIsl YOPYToro Tefa (pucyHok 5),

- 3MOPY HAMPSAEHHH B PacTAHYTOI 30He (GuOPOOETOHA MPUHMMAKT APAMOYTONBHOH
(GopMEl € HanmpsKeHWsIMHM, He TIPeBBLIIAIMHMH  pAcYeTHBIX 3HAYEHWH  COMPOTHBIEHHS
(pndpoderona pactsenmo Ry )

- OTHOCHTENIBHYIO AeopMaliio KpaitHero pacTaHyTOro BojiokHa pubpoderoHa npuHUMaT
PABHOH € 4,5

- COMPOTHBAEHUE KOMMO3UTHOH NOAHMEPHOIH apMaTyphl CKATHIO HE YUHThLIBAIOT;,

- HALIPSDKEHUS! B PACTSIHYTOH  KOMIIO3MTHOM [OJMMEPHOH  apMarype HpHHUMAKT B
3aBUCHMOCTH OT OTHOCHTENLHLIX Ae(opMariil Kak ans yNpyroro Tena.

6.2.7 MomenT o0pazoBaHusl TPEWMH C Y4ETOM Heynpyrux aedpopmaumii pacTsHyTOro
hubpobeTona onpenensioT MO hopMyie

M, =Ry, W,tN-e, (6.19)

bt ser

roe Wy — ynpyronnacTHHeCKHii MOMEHT COMPOTHUBICHHS CEUEHHS 07 KPAaHHEro pacTsHyTOro
BOJIOKHA (hudpoberona, oupeuensiemslii ¢ y4erom nojaoxkenuii 6 2.6,
€, — PACCTOSTHNE OT TOYKHM MPHAGKEHHS MPOAONBLHOI cuabl N (pacnonoskeHHOH B LEeHTpe
TSKECTH NMPUBEAEHHOTO CEYEHUA 2MEMEHTA) A0 SIPOBO TOUKH, HauMOOJee YyAANEeHHOH OT
PACTAINYTOH 30HLI, TPEIHIOO0Opa3oRaiie KOTOPOH POBEPAETCS.

B dopmyne (6.19) 3nax «mmoc» MPUHUMAIOT TIPH CKUMAIOMIEN MPOAONBLHOM cune N,
CMUHYC» — [IPH PacTArHBaoLei cue.

a) ()]
Enm O En ) Om
/ €' —/ M ,?!33' 7 _
7 . / &
/ — i N f ;j x —
/ — x S ,
/ 7 \ / 7
M ' - -
/ ] N [} : \‘1 2
j — P / — X
/ — X / —
j&r| ©Or [ /& oI
Emto R ser > Emn Rt ser

1 — YpoBeHb LeH1Pa THKECTHU HPUBEIAEHHOI'O HOLIEPEUHOI'O CEHEHMS

Pucynor 5 — Cxema HanpsizkeHHO-1e()OPMHPOBAHHOTO COCTOSIHHSA cedeHust puopodeToHHOr0
3aemenTa ¢ AKIL npu nposepke o0pazoBanus Tpemidy NpPH AeHCTBHH W3rudawoiero MOMeHTA
(a) m WIrndAIOIIEr0 MOMENTA H TTPOJOILHOMN CHIBI (6)

Jna npAMOYroJibHbIX cedeHni 3Hadenue W, npu nefdcTBHH MOMEHTA B ILIOCKOCTH OCH
CHMMETPHH J0IYCKACTCA IPHHHMATh PABHBIM:

W, =167-W.,,. (6.20)

rIe Wyey — ynmpyruii MOMEHT COMPOTHBIEHHS TPHBEAEHHOTO CEHeHHs MO PACTAHYTOH 30HE
cedenus, onpenensiemslil B cootsetcTeuu ¢ 8.2.12 CIT163.13330.

11
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6.2.8 Pacuer mMomeHTa 00pa3oBaHMs TPELIWH HA OCHOBE HETHHEHHOH nedopMalHOHHOI
MOAEIN caenyeT BbIMOJHATE uexoad 13 82,14 CII 63.13330, opu 5TOM NOpedesibHOe 3HA'eHue
OTHOCHTENBHOI Aedopmaunn GUOpoOETOHA PN PACTAKEHHH Ex,yp ONIPEENSIIOT TI0 6.1.13.

Pacuem wupusnt packpuimus mpeuiun, HOPMEIbHHX K APOOOIBHOU OCH Y1eMeHnd
6.2.9 1llupuHy pacKpuITHA HOPMAdbHBLIX TPEWHH a.,., (=1, 2, 3 — no 6.2.7) 21eMeHTOB ¢

KOMIIO3MTHOM NOJMMEPHOMN apmaTypoii onpenensior 1o popmy.e

o .
i
Aoy =P P W ——1 6.21)
E. 7
rae @) — ko3dUIMeHT,  YUHTHIBAOLMIT  IPOJODKATCIBHOCTh  OCHCTBHS — HArpPy3KH,

[PAHUMAEMDI I PaBHBIM:
1,0 — npu HENPOJAOKHUTEIBHOM NEHCTBUM HAPY3KH,
1,4 — npu npOAOKUTENEHOM NEHCTBUN HATPY3KI,
\fp— KO3 UUMEHT, YYWTHIBAIOLUI HEePaBHOMEPHOE pacrpenciieHHe OTHOCHTENbHBIX
aeopMauuii  pacTAHYTOH apMaTypbl MEKAY TPELHMHAMHK; JOMYCKAETCH MPUHUMATH
koo dHunenT Y= 1; eciH IpH 9TOM LIHPHHA PACKPLITHA TPEIIHH MPEBOCXOAUT MpenelpHo
JONYCTHMO€ 3HAYH W, TO 3HAYeHne \|fy ClielyeT OnpeaensaThb rno ykasamnusm 0.2.12;
G/— HaTIps’KeHHE B TIPOJONBHOM pacTAHyTOH apMaTtype B HOPMalbHOM CeUEHHH C
TPELIMHON OT COOTBETCTBYIOLUEH BHELIHEH HArpy3KH, OnpeaesieMoe coraacHo 6.2.10;
P3 — KO3 PULIMEHT, YUUTHIBAOLIUIL XapaKTeP HATIPYIKEHUs, TPHHUMAEMBbLI PABHbIM:
1,0 — nst 31€MeHTOB U3rHdaeMbiX U BHELIEHTPEHHO CHKATHIX,
1,2 — 118 pacTsiHyThIX JJISMEHTOB,
ls—GazoBoe (Oe3s vuera BIWsHUS BHOA IOBEPXHOCTH apMarypbl) PacCTOAHHE MEIKIY
CMEIKHBIMH HOPMAaJIbHBIMU TPEIUHHAMMU, OrpenensemMoe cornacHo 6.2.11.

6.2.10 3Hauenua HaOpsiKeHHA O, B DPAcTAHYTOH apMarype H3rubaeMblX 3JIEMEHTOB

OTIPeALNsOT 1o Popmyne

M(h, —v.
G.f' == % .af.ﬂ . (622)

red
rie ‘lﬁ‘cf‘}:r_' — MOMEHT HHEPIHIT H BRICOTA CKATON 30HHI MPHBECHHOTC MOTEPEYHOTO CeHeHs

JJIeMeHTa, ONpelelseMble C y4YeTOM TUIOI@AM CEeYeHMsl CKATOH M pacTAHyTOH 30H
¢ubpoberona, niomaneil ceueHus pacTsHyTOl apmaTypsl coracHo 6.2.16, npuHumas B
COOTBETCTBYIOWMX (opMyNax 3Ha4ueHHs Ko3(P(HLUHEHTOB TNpHMBEAEHHs apMaTypel H
¢hubpobdetona pacTaHyToit 30HB K huOPOOCTOHY CiKaTOI 30HBI PABHBIMIL;

_ E i _ b"_f}rr,rea' )
Cpn=—7—"—:; Gn= 7:— (6.23)

fhred

lup req — NpuBeneHHbI  MOAYIL  Aedopmaunn  cxkaroro  (Qubpoberona, yuMTLIBAKOLLMI
neymnpyrue nedgopmarmu cxatoro Gudpoderorna n onpenensemerii o hopmyne

v Rﬂnrr
Eprg=—". (6.24)

il red
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OTtHocutensHyI0 AeopMaumio GHOPOOETOHA &1 ey MPHHHUMAIOT paBHOIT 0,0015.

Has wsrubaembix 351eMEHTOB y.—X (pucyHok 6 a, 0). rme x — BbICOTa CKaTOll 30HbLI
dudpoberoHa, onpeaensiemas cornacHo 6.2.17 ¢ yuerom (6.23).

Jlollyckaercsi HalpsskeHne G olpelelists 10 Gopmylie

M = Rﬁn‘l - Ahr‘ = :I!I
Of= ;
By A, '

I

(6.25)

rme A, — nyomans pacTSHYTON 30HLI CeUeHusI 37IeMEHTa, OTIPEleNsieMast 10 BBICOTE PACTSHYTOI
30HBI (puOpobETOHA X/, HCTOJNB3Ys MPaBUIA pacdeTa MOMEHTa OOpa3sOBaHMsA TPELIUH
corrmacHo ykaszanuam 6 2.4 — 6.2.8;
Z;, — PacCTOSIHIE OT TOUKH TIPUJIOKEHHS PaBHOACHCTBYIOIIEH YCUINI B PACTAHYTON 30HE
UEMEHTA A0 TOUKH NPHJIQHKEHHSA PABHOUASHCTBYOLLEH YCUIINIA B CKATOH 30HE JJIEMEHTA,
Z ; — PAacCTOSIHHE OT LEHTPA THIKECTH PACTAHYTOH KOMITO3UTHOI NOIMMEPHOH apmMaTypbl A0

TOYKH [PATOMKEHHA p'dBHU,I[BﬁCTByIOLuﬂﬁ }’Cliﬂﬂﬁ B C3KAQTOH 30HE HIEMEHTA.
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1/ SN 2017

1-as peaaxuus
a)
- =
M - M
v
e =
T | T L
Ir
6)
£ am
er' ©
Ar' S
]
M L
=
i -
1 —
Ar | er Ofdsr
| Ebi2 Rz ser
B)
Efb g
r l—

% Ar' / ¢ 5,
N \__ = ; S
T

Ar ef OsAf
Ebi2 Rz ser

I — ypoBEHb LEHTPA TAKECTH NPUBEAEHHOrO MONEPEYHOTO CEHEHM
Pucynok 6 — Cxema HANpsizKeHHO-1epOPMHPOBAHHOT0 COCTOSIHUS (PUOPOOETOHHOI O S1eMenTa

¢ TPELHHAMH MPH AeiicTBHH H3TrH0aI01ero MomenTa (a, 0),
H3rudarOMero MOMCHTA H MPOAOALHON CHIbI (B)

Jna 31€MEHTOB NpAMOYrOAbHOIO MOMNEPEHHOr0 CEYEHHUsl 3HaueHus Z, W I, B (06.25)

OTIPENENSOT IO (POpMYyIIam:
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X 3 X
Z, = h, —?; Ty =———. (6.26)

[lpn zefictBur u3rHbarOIEro MOMEHTa A/ M NPOAOABHOW cHabsl N (pucyHOK ©0,B)
nanpskenne O, B pacTANYTOH apMaType onpenensioT mo Gopmymre
Mh,—yv.) N
. \. o D i
[az-'u' A

Gg= g (6.27)

red

riae A:“G.‘d’ V. — mjomaidb IpHBCICHHOIO [OINCEPCHHOre CEYCHHA 3JeMeHTa H pacCTOAHHC OT

Haubonee cxkaroro BOjOkHA (GubOpoOeTOHA 10 LEHTPA THKECTH MPUBEASHHOrO CEeYSHMs,
onpezensiemMble no oOLMM OpaBUIaM pacderda IeOMETPHUYECKHX XapaKTePUCTHK CedeHMi
VTIPYTHX 3JIEMEHTOB C YHETOM TIOMAaaN CEeHeHns CKaToil W pacTaayToii 300 dubdpoderona.
njouaneil cedeHuss pPacTAHyTOi apmartypsl coryiacHo 6.2.17, npunHumas xoadduumeHTH!
MpUBCACHIS apMaTypbl # (pubpoberoHa pacTaHVTOH 30HBI K GHdpoOeTOHY CiKaTOH 30HBI MO
dopmynam (6.23).

HornyckaeTcs HanpsokeHne O , onpenensath no Gopmyne

N ' (B i = = - f ) - k)fha‘?._n'e'&' E A.’?i ' z.t'?r
U)f' — : J 4

(6.28)

Ap-z,

TAC €/— pacCTOAHUE OT UCHTpA TA/KECTH PACTAHYTON apMaTypbl [0 TOYKH MPHIOKEHHSA

TIPOTONBHON CHNBLL N ¢ YUETOM JKCIEHTPHCHTETA, PaBHOTO E :

Hnst 3MeMEeHTOB NpAMOYrONbHOrO CeveHns 3Havenns Z, Wz, B (6.28) nomyckaercs

onpeneanats no ¢opmyaam (6.26), B KOTOpble BMECTO X CleAyeT NOACTABIATb X, — BBHICOTY
cxkatoil 30Hbl (pudpoberona ¢ yd4eToM BAMSHUA NPOJONBLHON CHJlbl, OMPEASIAEMYK) COIACHO
6.2.17, npunuMast ko3(PUOHEHTb! NMpUBeneHHs apMatypsl 1 (pnOpodeToHa pacTsHYTOH 30HBI K
(ubpoberony o popmymam (6.23).

B ¢dopmynax (6.27) u (6.28) 3Hax «nawc» NPHHUMAKT TPH PacTAruBaroLled, a 3HaK
«MHHYC» IOPH CKUMAIOLIEH MPOJOAbHOH CHIIE.

HanpskeHus G; He DOMKHBI MPEBLILATE 3HAUEHUS PACUETHBIX COMPOTHBICHUI apMaTyphl
PACTSKCHUEO JJIA TIPCACHBHBIX COCTOAHMIT BTOPOH IpyTIsl Ky ;.

3uaueHus Az ONPENENAT MO BBICOTE pacTAHYTOH 30HBI PuOpoderoHa X, HCHOJB3VS
[paBiUla pacuera MOMeHTa 00pa30BaHIs TPEIIMH COMJIACHO VKasaHusam 6.2.4 —6.2.7.

6.2.11 3nauenns 0a30BOro PaccTOSHNA MEKIY TPELHHAMMU /; OnpeaensaoT no Gopmyne

: d,lf
[, =k;-(50+05-0, ¢, -—)

, (6.29)
!{ fir
W MIPHHUMAIOT He Donee A,
rne Kk,  xooddunment, mpHTIIMaEMLIit PABILIM:
i,
1,0 —mpa —, < 50,
d,
15



3C HTH "Texarernepr”

CIT................ 2017
1-as peaaxums

[_;.. - ]l:.. -
50';; — npu SO_E;_ 100;
{,.
0.5 — npu ‘Z> 100,

I
rae df' H l F - AHAMETD (Iﬂ‘IEIME‘-Tp OKPYAHOCTH C ITUIOLIAIBHD, pam—mi’t CpC,HHCﬁ MIOaIH

MOMEePeTHOro BONOKHA) M AnuHA (uOpHI;
@2 — ko3pPuuuenT, yuursiBaOWUil 1poQuis UPOLOIBHON KOMUIO3HTHON 110JuMepHOi
apMaTypbl. TPUHHMAEMBbII PaBHbBIM:
0,5 — U1 apMaTypbl NEPHOIMYECKOTO IMPOQUIIs;
0.8 — nag rankoit apmaTyphi;
@3 — KO3 PUUNEHT, YUUTHIBAOLNI XAPAKTEP HArPYKEHUs, NPUHUMAEMBIil PABHBIM:
0,5 — nnst oTeMeRTOR M3rHOaeMBbIX W BHETIEHTPEHHO CHKATHIX;
1.0 — nnis pacTsIHYTBIX 3JEMEHTOB,

d,-;_r — HOMUWHAJBHBII JUaMeTP TIPOIOIBHOH KOMITO3UTHOMN MOJMMEPHOH apMaTyphl,

H s — koa(pduument GuOpoBOro apMUpoBaHHS MO 00BLEMY.

Ecnu npu npoeepeHHH pacdeToB 3HaudeHHe kod(uumenta M, He yCTAHOBIEHO, TO B
(opmyny (6.29) nOACTABAAIOT €r0 MHHHMAILHO AONYCTHMOE 3HAYEHHE, PEKOMEHI0BaHHOe B 8.3.
Ecitu tipu 1posesennn pacueros sxauenus o, u { ¢ HEU3BECIHbL, T0 KO3(duUHEeHT ks

dopmyne (6.29) npuaumMatoT pasHbiv 1,0
6.2.12 3nauenus kosddurmenTa y, onpeaesstot no Gopmyne

o [ e

w,=1-08- (6.30)

o,

rae O . — HanpsikeHue B MNPOJOJIBbHOH pacTAHYTOH apMaType B CeUEHMM C TPELUHHON cpasy
nocine o0pa30BaHMs HOPMANLHBIX TpPEIIMH, ONpeledseMoe MO ykasaHuam 6.2.10,
NPUHEMAS B COOTBETCTBYIOLIMK (POpMynax suageHust M=M,.;

0 ; — TO :Ke IIpU JclCTBHH paccMaTpUBacMOH Harpysku.

Jlns m3rnbaeMbIx ANEMEHTOB 3HaveHHe KkodhuiHeHTa \J, MOTMYCKAETCA OTPEIendars Mo
hopmyne

(6.31)

*

M:‘;rc
W.r =] —0.8'7

rone M onpenensoT no gpopmyne (6.94).

Pacuem pubpobemonnsix 31emeumos no npozuban
6.2.13 Pacuer dudpoberonnnix konctpykuuii ¢ AKIT no nporudam creayer BeINOAHATL B
cooteetcTBuH ¢ 8.2.21, 8.2.22 CIT 63.13330 ¢ yuerom yxasaumit 6.2.14 ... 6.2.20 HacTosAmero

CBO/A TIPABHLL,
Onpedeitenue Kpususnst hubpodemoninsix r1emennoes

6.2.14 KpuBn3ny wu3ruOaembIx, BHEUEHTPEHHO CKATHIX H BHEHEHTPEHHO PACTAHYTHIX
Gubpoberonnbix snementoB ¢ AKII ans BbruucieHuss ux nporuboB clieayer Onpeneisitb B
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coorsercTBHe ¢ 8.2.23 ... 8.2.25 CII 63.13330 ¢ yuetom 6.2.15 ... 6.2.20 wacTosimero csona
[PABHIL.

AKecmrocms (pubpobemonnozo 31emenma na ytacmee 6e3 mpeuiuil 8 pAcnAiLy moit 30ie
6.2.15 Kecrxocte (ubpoberonnoro anemenra /) va yaactke 0e3 TpemMH ONPEAEnsOT 1mMo

hopmyne

D=Ey, 1 (6.32)

red o
rne  Epi—monyne gedopmanun cxarore ¢pudpoberona, onpepensemblii B 3aBHCHMOCTH OT
MPOOKHTENBHOCTH ACHCTBUA Harpys3Ku,
/ed— MOMEHT HMHEPLHMH NpPHBEIEHHOTO MONEPe HOTO CeUeHHs] OTHOCHTEILHO ero LeHTpa
THKCCTH, OﬂpeﬂEHHeMblﬁ C y‘-ICTOM HAMHHHA U OTCYTCTBHA "I'[)EE]_I.]| HH.

MomeHT uHepunn fo; NMPHBEIEHHONO MOMEPEYHOro CEYEHUs INEMEHTa OTHOCHTENBHO €ro
LHEHTPa TSDKECTH ONMPENENAT KakK MUid CIUIOWHOTO Tena Mo OOIMM TpaBMiaM COMPOTHBIEHHS
YOPYrux 3AEMEHTOB € y4eTOM BCEH naomaau cedenus (pubpoberona u nnomanei cedeHus
apMaTypel ¢ KO3 PULUHEHTOM OpHBEAEHH apMaTypbl K ubpobeTony

Ly=1+1,-a, (6:33)

rad

rae [ — MOMEHT uHepuu (PUOPOOETOHHOrO  CEYEHUst OTHOCHTENBHO  LEHTPa  TAKECTH
MPUBEACHHOIO NONEPEHHOrO CEYSHNS NEMEHTA,

Iy — MOMEHT MHEPLH momanu CeUeHsl PacTAHYTOH
ApMATYPbl OTHOCHTENIbHO LEHTPA TSKECTH TPHBEACHHONO MONEPEeuHOro CeueHus
demMenTa;

o, — k03P PUITHEHT TPUBEICHNA APMATYPh! K DETOHY

EI
a,=— (6.34)
J I‘.
b

3uauenue / onpeaensioT mo OOMMM NpaBHIAM PACHeTa MEOMETPUUECKHX XapPaKTepHCTHK

CEMEHHH YIPYTHX 2JEMEHTOB.
JonyckaeTrcs onpenessiTh MOMEHT HHepLnH [;.; 0e3 yuera apMaTypeL
3HaueHusi Moays aedopmatu betona B opmynax (6.32) u (6.34) IpUHUMAKT PABHBIMU:
- TIPH HENPOAONKUTENBHOM JEHCTBHH HATPY3KH

i =0,85-E; ; (6.35)
- IIPU NPOAOJIKUTEIBHOM JeiiCTBUM HArPY3KH

L
Ly =Ly, =- . (6.36)

I+ Ppcr
e Qper — npuHUMarOT 110 Tabnuue 6.12 CIT 63.133300,

Aecmrocms puopobemonnozo riemenma na YHAcHIKEe ¢ MPEHIUNAME 6 PACHANY IO

30He
6.2.16 XHectxkocTh (HUOPOOETOHHOrO 3E€MEHTA HA Y4aCTKaxX ¢ TPELHHAMM B DPACTAHYTOI
30HE OTIPEACAAIOT C YYCTOM CHEMYHIMMX MOMQKEHHN:
- CedeHHs rocne nedopMUpOBaHIS OCTAIOTCA TUIOCKAMH,
- HanpskeHUs B pudpodeToHe cxxaToll 30HBI ONPCACIIOT KaK s YIPYToro Tena,
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- HanpsAKeHus B (HOpoOeTOHe pacTIHYTOH 30HBI B CEYEHHH C HOPMAaJbHOM TpelunHoi
ONpPee/[I0T C YIETOM HElIHHEHHBIX CBOKHCTB,

- paboty pactanytoro (QubpoferoHa Ha y4acTKe MEXKY CMEKHBIMH HOPMaabHbIMI
TPeIMHAMH YUUTHIBAIOT MOCPEACTBOM KOpULITeHTa \,.

Kecrkocers pubpoderonnoro snementa [) Ha yHacTkax ¢ TPEIMHAMH OMPEACHSIFOT MO
dhopmyne (6.32) n npUHAMAKDT He Dosiee JKECTKOCTH Be3 TPELLHH.

3HaueHne Moayna AedopmMaluu cxkatoro (pudpodeToHa £y NPUHUMAKOT PABHBIM 3HAYCHUIO
MPUBEASHHOTO MOV AeQOPMALIMH L, 1oq . OTIPEAENAEMOTO TIO (hOpMyTe

E = R fh.ser
fhored T
gﬂ: 1, red

(637)

L

B KOTOPOIi 3Ha"I€HHsA OTHOCHTENBHBIX Ae()OpMALIHi €51 r0 TPHHEMAIOT PABHBIMH:
0,0015 — npu HENPONOMKUTETLHOM NEHCTBHH HATPY3KH;
no CIT 63.13330 (Tabnuna 6.10) — npu NPOAOIKUTENLHOM AEHCTBHH HATPY3KH.

3nageHne moayns aedopmaunu pactaHyroro Guopoderona /[usn TPHHHMAOT pPaBHBIM
3HAYEHWIO TIPIREIGHHOTO MOy nedopmanum [op; ./ . OTIpEiensemMoro no hopwmye

bt ser .
Eﬁjr,md = (638)
& 7ht2

rue € gua— UPELENbHBIE OTHOCHTE/bHbIE Aedopmaunn  (Gudpoderona upH  paCTSKEHHM,

npuanmaembrie 1o CIT XXX XXXX.

MOMEHT HHEpLH TIPHBEAEHHOTO TIOTIEPEYHOTO CEHCHHA 3MeMEHTa /..y OTHOCHTEITBHO Ero
UEHTPA TSUKECTH ONPEnesIsoT C VHETOM:

- momann ceveHns pudpodeToHa cKaTol 30HBI,

- nmomann  cederus  (pudpobetona pacTAHYTOH 30HBI C VCIOBHBIM  KOAPDHITHEHTOM

npusenenns Kk pubpoderony cxatoi 30Hbl & 4, )
- IIOMIAONH  PACTAHYTO KOMMO3SHTHOH monuMepHoH apmarypel ¢ Ko3(pduuneHTOM

npuBeaeHus K puOpobeToHy CiKkaTol 30HbI X 7

Ire'.'d = Ij'h + ]_;‘E-.r gy T r_; g (6.39)

Sl

rne 3.4, 1; —MoOMeHTBI nHepWMM mIOWANESi CeMEHHS COOTBETCTBEHHO CKATOH M

pacTAsHYTOM 30HBI (UOPOOETOHA, PACTAHYTOI KOMIIO3UTHONH TOJHMEPHOH apMaTyphl
OTHOCHTENBLHO HEHTPa TSHKECTH MPHBEIeHHOrO MNONEPedHOro CeueHs.

3nauerns /4, [, onpenensior no o6uMM MpaBMIaM COMPOTHBIEHUS MATEPHANOR,

MPUHMMAs PACCTOsHME OT Haubonee CHKATOrO BOMOKHA (UOpOOETOHA 1O UEHTpa THKECTH
MPUBEIEHHOTO MOMEPETHOTO ceyernst (PHCYHOK 7); amsd H3rnbaemMbIx HINeMeHTOB "

Yem™ Xm, (640)

roe X, —CpenHss BricOTa ckaTtoil 20HBl (puOpoderoHa, YUMTEIBAIOMIAS BAHSAHHE padoOTHI
pactanyroro ¢ubpoberoHa Mexay TpewHHaMu W onpejesnseMas cornacHo 6.2.17 (pucyHok
7).
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3navernss /4 w y,, ONpENeNsOT MO OOWMM [pPaBHIAM Pacdera TIeOMEeTPHYEeCKHX

XapaKTePUCTHK CEHEHUH YMPYTHX 371€MEHTOB.
3navenus  koodduunentos mnpusenenus (ubpoberona pacranyToil 30mLI X 4 W

PACTSHYTOU KOMIO3UTHOH NONMMEPHOT apmatyphi k pudpobetony & ;| onpeaeasior no 6.2.19.

. £ Omn=E&rb Efb,red

\_j\ £

e

™
A

A

' M
4
s

1 %
\;-f'\f \ / 1
¢ \xf\{ P 1=
Abt 5O —
2 %9299 Em / Or=EfmEF red

A :: Q> Ene Rtz ser

[ — ypOBeHb LEHTPA TAKECTH NONEPEHHONO CEYESHHS!

Pucynok 7 — [lpuBejeHHOe ONEPEHOE CeYEHHE U CXeMA HAUPSKREHH0-1e()OPMHPOBAHHOI'0
COCTOSIHHSI 2JIEMEHTA ¢ TPEIUHHAMM /151 pacueTa ero no Aeopmanusam npu AeHCTBHH
H3rH0AIOLIET0 MOMEHTA

6.2.17 125 u3ruOaeMeix 31EMEHTOB NOMA0KEHNE HEHTPANBHON OCH (CpeaHsis BbICOTA CIKATOI
30HBI (PHOPOOETOHA) OTIPEACNTIOT U3 YPABHEHHS

f-‘_;m =, '*"_,rmﬂ +a S 70 (6.41)

T

rae O 5o, O
thwdpoberona, m paCTIHYTOIT apMaTyPhl OTHOCHTENBHO HEHTPATHHON OCH.
Jna npaMOyrofbHeIX CeYeHMil ¢ PACTAHYTO! BBICOTY CIKATOH 30HBI ONPEAEIsHOT MO
opmyne

! L L
A0 2 LS fo— CTATHHECKHE MOMEHTB! COOTBETCTBEHHO CXHKATOM W PACTAHYTOH 30HBI

h, ‘ = :
m o ]_—? (‘J(a‘“;‘ 'aﬂ +a’jbr )V + (l _aﬁu : (3#{;- ’ a‘r‘i +a;b: ) (!“f ’ O:j'u + a_r?;x )l (6'42)
it

A,
b-h,
JnA  BHELEHTPEHHO CKATBIX M BHELUEHTPEHHO PACTAHYTBIX 3JEMEHTOB MOJNOMKEHHE
HeHTPAILHON OCH (BLICOTY CHCATON 30MMBI) OMPENensiorT U3 ypasienis

rae fi, =
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Lo+ 0 L g+ L g

1"_&.’ =

(6.43)

El

S o g *1 pagg

+Q‘,'_” 'ASII.U

rae Vy — PACCTOSHHE OT HEHTPANLHOH OCH OO0 TOUKH TIPHIONKEHHA MPONOILHOH CHIBLI N,
OTCTOSILEH OT LEHTPa THKECTH MONHOro cedenms (0e3 ydera TpeulnH) HA pPacCTOSHUH

M
€ =—;
0 5
N
. .
/ ;‘bu:l b0 / _,«(J,L\_ﬂ,{,.,u"m J@,U,S_,-U — MOMEHTBl ~ MHEePUMH M CTaTUYeCKHe  MOMEHTBI

COOTRETCTREHHO CXaTOi W pactanyTofi 30w Qudpoderona w pacTaHyTON apMaTyphl
OTHOCHTENBHO HEHTPanbHON OCH.

Honyckaercs s 3JAEMEHTOB I[PSAMOYFOJIbHOIO CEUEHMS BbICOTY CKaTOH 30HbL [OpH
JedcTBUM W3rubatoLuX MOMEHTOR A/ W MPOA0JLHOMN cunbl N onpenesisite no (popmyie

Ry =ity & v (6.44)

rge X, — BbICOTA CKaTOil 30HbI H3rubaemoro 3jiemeHra, onpeaessemas no gopmynam (6.41) —

(6.43),
‘!r'ﬂc."’ A
onpeaeaseMble 115 NOAHOro cedenus (0es yuera TpeLuH).

red — MOMEHT HHEPIHH W TNIOManb TPHUBSACHHOTO MNOMEPESHHOro CEHEHMA,

3HaueHMsl FeOMEeTPHUECKHX XAPAKTEPHCTHK CEUSHHA 3JEMEHTA ONpenensoT no odwmum
MPaBwIIaM pacyerTa CeHeHHs YIPYTHX 3TEMeHTOB,

B Qopmyae (6.44) 3HaK «ILIOC» OPUHUMAKOT [PH CKUMAIOWIEH, a 3HAK «MHHYC» MOpH
pacTargsaroLeii NpoaoJbHOH CHIIC.

6.2.18 Kectrkocth m3rndaeMbrx puOPOOETOHIBIX dMEMENTOB JIONYCKAETCA ONpEeAeNaTh Mo
hopmyJie

D=E . Az hy—x,), (6.45)

fored
r€ =z — pacCTOsHHE OT TEeHTpa TAKECTH PAaCTAHYTON apMaTyphl 10 TOYKHW MPUIOKESHWSA
PaBHOIEHCTBYIOLIEN VCHIINIA B CKaTOMH 30HE.
,[EJ'!S[ 3ACMCHTOB MNPAMOYTQIBHOIO CCYCHHA TIPH OTCYTCTBHH 3HAYCHHC £ CIPCOCIDIIOT ITO
dopmyre

z=hy —Ex.m. (6.46)

Jns 30eMEHTOB NPSMOYNOIBHOIO, TABPOBOTO (C MOJKOH B CKATOH 30HE) M ABYTABPOBONO
NnonepevHbIx Ce4eHHii 3Ha4YeHne z AOIIYyCKAeTCA NPHHHMATL PAdBHbIM 0, 8h0 ‘

6.2.19 3nauenue ycnoBHOro ko3(hpuinenta npurenenrns GudpoderoHa pacTsHyTOH 30HHI

ceueHnsl K puOpoOeTOHY C:KaTON 30HEI MPUHHMAKOT C YUETOM XapakTepa ero AehopMHPOBaHUS [TPH

pPacTAKEHUN PABHBIM

_ i (6.47)
Ay = = ; .

1
= el

3Hauenus ko3P (QULUMEHTOB [PHBEAECHUS pacTsHyTOH apmarypbl k  (pubpoGerony
MPUHAMAIOT PABHBIMH:
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E

Fored

(04 =
1 H

fred

rae I fhored M I8 it red — OTIPEAEIAROT 00 6.2.15;

Litreg — MpUBEACHHBIH MOIYS b Ae(OpMALIMK  PAcTAHYTOH apmarypbl, OnpeaenseMbli C
YUETOM BJIHsIHUS PA00Thl PACTSHYTOrO DETOHA MEXAY TpeuuHamu 1o gopmyJie

- H.-"
‘I: S red —— . (649)
Z

3Havenns koa(pduuuenTa V¥ , onpenensroT no ykazaHusam n6.2.12 .

Onpeodeitenue Kpueusuvt  (ubpodemoHHvIX FIEMEHNMO6 HA OCHOGE HEAUHEHHOU

oepopmanuonnoit modeau

6.2.20 Kpusnsusl  (udpoderonnnix smementoB ¢ AKIl ma yaactkax Oe3 tpemmn w ¢
TPeLIHHAMK B PACTAHYTOH 30HE CeUeHHs creayeT onpenenars no 6.2.14, npu stom:

- TpH ONpEACNeHMN KPHUBH3H OT HEMPOJIO/UKHTENBHOrO NEHCTBHS HATPY3KHM B pacyeTe
MCTIONB3VIOT — AHArPAMMBI  KPaTKOBpeMeHHOro AeopMHpOBaHHSA CKATOTO M PACTAHYTOTO
Gubpoberona, a npu onpeaeseHHH KPUBH3H OT MNPOJOJIKMTCGILHOIO HEHCTBHA HArpyskH -—
aarpamMmel JmaTesrsHoro nedopmuposannrs gudpodeTona ¢ pacueTHBIMI XapaKTePHCTHKAMH JUTA
npeje/bHbIX COCTOSHUI BTOPOH I'PyILIlbI,

- IUIA 3]ICMCHTOB ¢ HOPMAIbHBIMH TPCIIMHAMHU B PaCTAHYTOH 30HC HAIPAXKCHUC B apMaType,
nepecekaroIuei TpempHsl, onpenenstor no 8.2.32 CIT 63.13330 no 3Ha4eHNsAM YCpeIHEHHBIX Ha
yuyacTKe MexJly HOPMAJIbHBIMH TPelluHAMM OTHOCHIENbHbIX Jedopmauuii nepecekatoueii
TPELUMHBL PACTSHYTOH KOMIO3UTHOH MOMUMEPHO apMaTyphl.

7 llpeaBapuTe/ibHO HANPSKeHHBIE pudpodeTonnble KoHcTpykuun ¢ AKII

7.1 [lpepBapuTteiibHble HAMPSIKEHUSL APMATYPbl

7.1.1 Ilpnu pacuere npeaBapUTeIbLHO HANPSIKEHHBIX PUOPOOETOHHBIX KOHCTPYKLIHE Clenyer
YUHTBIBATE CHIJKEHHE MPEABAPHTENBHBIX HATIPSIKEHHH BCIEACTBHE MOTEPh MPENBAPHTEIBHOTO
HATpsIKelHsa apMaTypol 0 Tepenavd yeunuil maTskenms na @udpoberon (meppulie MoTepH) H
nocie nepeaaiy younus Hataxenua Ha pudpoOeToH (BTOpbLIE NOTEPH ).

7.1.2 TloTepH mpenBapUTENbHOTO HANPAXKEHHS apMaTtypsl crenyer yuuteisars no 9.1 CII
63.13330.

7.2 Pacuer KOHCTPYKLHHA N0 NpeJejibHbIM COCTOSIHHSIM NEPBOH IPyNiibl

Pacuem npedsapumeivno HANPANCCRIMX (PUOPODEMOHHBLY 3AEMERINVE RO APOUHOCTIN

7.2.1 PacueT mnpeaBapMTENbHO HanpsukeHHbIX  (PHOPODETOHHBIX 3MEMEHTOB  ClemyeT
MPOH3BOAMTL /11 CTAAMM IKCILIyaTaLMH Ha AelicTBUe U3rHOarOLMX MOMEHTOB H [OMEPEUHbIX CHII
OT BHENTHHX HATPY30K W JUIA CTaJiMM TIPE/IBAPHTENHHOTO 0barvs Ha JIeNCTBAE YCHIHIT OT
NPEABAPUTENBHOIO HATSKEHUSL dpMATYDPbl M YCHIWH OT BHEUIHUX HAPY3OK, ACHCTBYHOLUX B
cTagun obkaTHs.

Pacuet caemyeT BHITONHATEL ¢ yueToM ¢ nonoxenni 9.2.1 ... 9.2.6 CI1 63.13330.

Pacuem npedsapumenniio HARPANCEHNLIX IACMeHMos Ha Oeldcmsue WI2UOAIOWHX

MOMCHMO6 6 CHAOUN IKCRIYAMARIN RO RPECOCABHOIM YCUAUAM

7.2.2 PacyeT no MNpoOYHOCTH HOPMANBLHLIX CEYEHHil clieayer MpoM3BOAWTL cornacHo 6.1
HacTosILEero ceoga npasun c ydetom 92.7 ... 929 CIT 63.13330. Tlpn atom B (dopmynax
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noapasaena 6.1 Hacrosiwero ¢soxa npasun oGo3HaueHus nuowanell ceuenns A, cnenyer

OTHOCHTDb KaK K HANpsATaeMOM, TaKk U K HEHATIPAraeMoil KOMIIO3HTHOMH TIOJMIHMMEPHOH apMaType.

Pacuem npedﬁ GAPHIETHhIlO HARPANCCHHMX dIeMelinng & ¢ maouu npedmpu METbHOZ0

odacamiisn
723 T1lpu pacuere 371eMEHTa B CTaAWN TPEIBAPUTENBHOTO OOKATHS YCHIHE B

HanpsiraeMoil KOMITO3HMTHOI OJIHMEPHOI apMarype BBOAMTCS B pacuer Kak BHeLIHAs NPOLOo/bHast
cuna N, pasnas

N,=0c, A, (7.0)

rne  Ajy — nuowans ceverust Haupsiaemoil apMalypsi;

O-m — NMpEaBapUTCIIbHBIC HATIPAYKCHHA C YICTOM TMEPBLIX NMNOTEPDL H KOBC{)CI)HHPIEHT& Y= I, [

7.2.4 PacueTr 1no  MNPOYHOCTH  3/EMEHTOB  MPAMOYrOMBHOrO  CEHMEHMsl B CTaauu
MPCABaPHTEIBHOTO 0OKATHA MPOU3BOIAT U3 YCIOBHA:

N, e, <R, b-x-(h ~05x)~ Ry b-(h- x)(“% - a), (7.1)

TA€ €, — PACCTOSHME OT TOHUKH TPHJIOKEHNS NPOAOBHOH CHitbl N, € Y4€TOM BIMAHHA

M3ruOarIere MOMCHTa A/ OT BHCIOHCH HArpy3KM, NCHCTBYIOUICH B CTAIXHH H3TOTOBIICHHA
(cobcTpennas mMacca dJeMenTa), A0 UEHTPa THKECTH CedeHus HeHanpAraeMol apMmaTyphl,
pactTsiHyToi o1 3TUX yeuuii (pucynok 20), onpeaensiemoe 110 GopmyJie

M
cp—-c(,P+0,5h~aih—}}, (7.2)

€)p — PACCTOAHHE OT TOUKH NPHAOMKEHHS CHIIbL f\-‘rp A0 HEHTpa TAECTH Ce'1EH A 3JIEMEHTA,

R, —pacuernoe conporusienue (pudpoberona Cxarvo, NPUHUMAESMOE 110 JIHHEHHOH
HHTEPIOAALMN KaK s Kinacca (puOpoOeToHa MO MpPOYHOCTH HA CHKATHE, HCACHHO DABHOIO
nepeaaTodHoi npoiHocT Gubpodetona R, |

R ,; — pacuerHoe conpoTueieHne pudpodeToHa pacTsKeHHIO, NPHHHMAEMOE 110 JIHHEHHOT

HHTEPIIONAUMN Kak Ans kjacca (uOpoleroHa o OCTAaTOUHON MPOYHOCTH HAa PAacTHKEHHE,

YUCJIEHHO PABHOrO repeaaTouHoit npounocT GpudpobeTona Ha pacTsukenue R, |

Boicory cxatoli 3onel GubpolbeToHa onpeaensOT B 3aBHCHMOCTH OT 3HAa4YeHus &,
onpenessieMore 1o dhopmyne (6.1):
a) mpu & = h—r <&, (pucynok 8) — no dopmyne
0
N R, A ARy bl

= 3

(Ry +Rys)-b

(7.3)

) npn &= hi > &, — 1o popmyne
0
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N,+R,-A, ﬁﬂJrRﬁ,;-b-h

=l ;
x= ) 7.4
(R ¥y ZR,—-AJ, (4
b ﬂ?ﬂ hll (1
Ar'
Re® L _
; I - -J - - L
Np '
: > —t—— : :
B N Rmbx iy
i ST
" /{'
= R Ritsb( h-x) < KOOI K =
] ReAr
._| —— L e
Rtz Ar

Pueynor 8 — CxeMa yCHIHIT H INOPA HANPSKEHHI B CEYeHHH, HOPMATBHOM K MPOA0IBHOM
ocH MIruhaeMoro NpeIBAPHTEILHO HATPSKEHHOTO 2TeMEenTa NPH €r0 pacyeTe mo MpoYHOCTH
B CTagHH 00KaTHA

7.2.5 Pacuer no npo4MHOCTH 3IEMEHTOB TABPOBOIO M ABYTABPOBOIO CEYEHUI B ¢raaun
NpenBapHTeNLHOr0 00KATHA MPOM3BOAAT B 3aBHCHMOCTH OT MOJOYKEHHA TPAHATIB CKATOH 30HBI:
€CNH TPaHHLA CXKaToON 30HBI MPOXOANT B MOJAKE (PUCYHOK 2, ), T. €. CODIMOIAETCs YCIOBHE

N,<Rg,-b, B, ~Rys-[b,-h,+b,-(h—h, ~h)]-R, -4, (75)
pacuer HPOHU3BOUAST M3 YCIIOBHS!

N,-e, SRy -b;-x-(h—05x)— Ry -[b; - h, -(05h, —a)+b, -h, -(0.5h, +h, —a)+
+by (B —x)(hy—0,5-(h, +x))], (7.6)

rmue

v ('up ,,-.'

2, =8, 47 iﬂi (7.7)
N

rae  eopp— oM. 7.2.4;
Z; —pacCTOsHME OT LEHTPA TSKECTH CEYEHHs 3JIEMEHTA [0 PAacTsHYTOH HeHanpsaraemoii

apMaTyphL.

Bricoty ¢c:kaToli 30HbI OLPSIE/IAIOT:
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x
upu £ = r <Ep —uo hopmyle
o

r N, +R, A +Ryy (b A +b,-h,+b,-h,) ‘

X 7.8
by (R + R ) ‘ e
[l x 4
npu § = E > &, —no topmyne
)
1+ &2 . ; o
N, +R, Ay F 4Ry (b, by ~b,-(h—h,—h)+bh,]
=&,

¥ | 2R, A - &9
(Rt Rys) b+

A

hu(] _‘:R)

eCNM TpaHHIa CXaToi 30HBI MPOXOHT B pedpe (pucynox 2, 6), T. e ycrnoswe (7.5) ne
cO0AI0NAeTCs], PACHET MPOU3BOASIT U3 YCIOBUS

N, e, <Ry [b, - (B, =05k )+b, -(x—h,)-(hy—h,—05-x+05-#,)]-

il
=Ry [b; -h; (0.5h, —a)+b, - (h +/'i_’;- =x)-(hy =05 -(x+h, +h.))+
+by-h,-(0,5-h, —a)], (7.10)
BBICOTY C}l(aTDﬁ 30HBI OIPCACITAFOT

a)mpu £ = !i <Ep — 1o dopmyne
Ly

_ N R A+ Ry by by +B, R+, Bp) Ry, By (B —b,)
bw " (Rﬁ-ﬁ ¥ Rﬂa}

Jr

(7.11)

6)npu £=" > & — 1o opmyJie

N_n + Rr 'Ar '1+2R +Rrb:3 [br 'hf +h\lf (h_hz‘)]
. — SR ' -
N (R, +R,.) b ' i | o
_|_ > _{_7
St | 3 W hu(] _éP)

Pacuem no npounocing wopMaIbubx cewenuil na ocrose weaunennoi dedopmayuonnon
Mooe T

72.61lpn pacuere nO NPOUHOCTH HA OCHORE HENHWHENHONH aedopMartnoHHON woaeTn
yousisa 4 aedopmauHy B CeMEHHM, HOPMAILHOM K MPONOJBLHOH OCH 3EeMEHTA, ONpeaesstoT
coraacao 9.2.13-92.15 CII 63.13330 u momosHWTETBHBIX ykasanami 6.1.13 wHacrosmero csoza
MPaBHIL.

7.3 Pacyer KOHCTPYKIHH M0 npeebHbIM COCTOAHHAM BTOPOH rpyninbl
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7.3.1 Pacuetsl (pHOpPOOETOHHBIX KOHCTPYKLUI MO NMpefelbHbIM COCTOAHHAM BTOPOI Tpynibl
+3 7

cjeLyeT NPOM3BOAMTE ¢ yaeroM noaokeHuil 9.3.1-9.3 4 CII 63.13330 u 7.3.2-7.3.8 HacToslLero
CBO/IA MPaBHIL,

Pacuem npedsapumeisiio nanpiaycenivlx Hubpobemonnsix 31eMenmog no 0opazoeaniiio

U PACKPHIIRHIO IMpPEeH{tn
7.3.2 Pacuert MPpEABAPHTEIBEHO HATPAMKEHHBIX H3rudaeMeIX 3JEMEHTOB 10 DGpaBOBEHHI’D n

PACKPBITHIO TPEIIHH CASAYET MPOA3BOAHTL HCXOAS M3 NOMOKEHHH, YKa3aHHBIX B pasfene 6.2 u ¢
yueroM 7.3.3—7.3.8 HacTOALLErO CBOAA HPaBUIL

Onpedeienue somenma o00pa306uHUA  MPerUE, HOPMAIbHOX K HPOOOIbHOIL oCH

reaeHma

7.3.3 Uzrubarommii MoMeHT My npu oOpa3oBaHWH TpemlWH B odmeM ciydae cleayer
onpejensts 10 aegopmaunoHHOl  Moaenu  corjacHo  7.3.9.  JlnA npocThIX  CeueHHil
(NPSIMOYTrONBHOFO M TABPOBOrO CEUEHMIl ¢ apMaTypol, pacnoaokeHHON y BepxHel U HuKHell
rpaHeil CeueHMsl, ¢ NOJKOH B CXATOH 30HE) MOMEHT TPeLMHOOOPA30BaHMS 10IYCKAETCA
onpenensaTh cornacao 7.3.7.

7.3.4 MomenT o0pasoBaHMs TPEWMH CHeAyeT OnpenensTe ¢ Y4eTOM  HEeYHIpyrux
nedopmariit pactanyToro pudpeberona o 7.3.5.

Jonyckaercss MOMeHT 00pasoBaHMsi TpELUMH ONpeaensTb 0Oe3  yueTa HEynpyrux
negopmanuii pacrsuytoro gpubpoderona, npunumas B hopmyne (7.13) W, W..;. Ecnu opu 31om
TpeQOBaHNs MO BTOPOH TCPyNIe MPENeNbHBIX COCTOSHHI He YIOBIETBOPSIOTCA, TO MOMEHT
o0pasoBaHust TPELULUH CJE/AyeT ONPeIesTh € Y4eTOM Heynpyrux ae(opmauuii pacTsaHyTOro
hubpoderona.

7.3.5 MomenT o0pasosanus TpPEWMH  PEABAPHUTENIBHO  HANPSIKEHHBIX  H3rMOAeMbIX
INEMEHTOB C y4YeToM Heynpyrux nehopmaumii pactsHytoro ¢(ubpoberoHa ompemensoT Mo
hopmyne

= . ), \
'fwcrf: - ‘bef..s‘ar Wp.f' &k e&lp 3 (?13)
rne W, — MOMEHT COMpPOTUBIEHHA MPUBEASHHOTO CEHEHHA 1A KPAHHEro PacTAHYTOro BOJOKHA,
onpeaensieMelii ¢ yueToM nozioxkeHui 6.2.6;

€yp =€,y +1 — PACCTOAHUE OT TOUKH NPHIOKEHUA YOHIMS NPEABAPUTENLHOIO odxarns [
0 AOpoBOi TOYKHM, HamOoNee yOaneHHOH OT pacTAHYTOH 30HBI, TPELIMHOODpa3OBaHME

KOTOPO#H NMPOBEPSIeTCs,

€,p — TOKE, N0 LUCHTPA TAXKECTH NPHUBCACHHOTO CCUCHH3,

¥ — PACCTOAHHE OT NCHTPpA TAMKECTH TNPHBCOCHHOTO CCHCHMAA 10 H,IlpOBOﬁ TOHKH

onpeaensroT no Gopmyne
_ Wrred

Ared

B dopmysie (7.13) 3HaK «IUOC» IPHHUMAKYT, KOI'A HAlPABJIEHUS BDPALUEHHS MOMEHTOB
P -, 1 BHELWHErO M3rndaroLIero MOMEHTa 1 NPOTHBOMONOKHBL, «MHHYCH — KOFIA HANPABAEHHS

(7.14)

~

COBIIAAAIOT.
3naveHus W, ; u Ay onpenenator no 6.2.7,
Jna mpamMoyronninix cedenwii sradvenue W, mpu neficTBHH MOMENTa B IIOCKOCTH OCH
CUMMETPHH A0y CKaeTesa onpeneasts no dhopmyae (6.15),

58
wh
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7.3.6 Onpenenene  MoOMeHTa 00pa3oBaHHMA  TpEWMH HA  OCHOBE  HENHHEHO
JAepOopMALIMOHHON MOAEIH NPOMZBOAAT UCX0ad W3 7.2.6, OpH 3TOM pacueTHLIE XapaKTepUCTHKH
MaTEPHAJOB MPUHHUMAKOT ISl MPENENbHbIX COCTOSHHUI BTOPOIl rpynmsl,

3uauenue M, olpelesior, UPUHUMas OTHOCHTEIbHYIO dedopmanito PuOpoGeroHa xma
Y PaCTAHYTOH rpaHy 3JEMEHTA OT ASHCTBUS BHELIHEH HArpy3kH, paBHOH MPeaeibHOMY 3HAUEHHIO
oTHOcuTenbHOM aedopmatnn GudpoderoHa npu pacTsiKEeHUU Ea .y, YCTAHOBICHHOMY 10 6.1.13.

Pacuem wiupunot packputmus mpeuiuit, HOPMAILHEIX K HPOJONBHON OCH J1eMenma
7.3.7 HlupuHy packpbitis HOpMalbHbIX TpewiuH onpeaestor no 8.2.15 CII 63.13330 ¢

yuaerom 7.3.8.

738 Hampsikenuss o, B pacTAHYTOH apMatype WIrHOaeMblXx TpegBapHTENbLHO

HATPSDKEHHBIX 31€MEHTOB OT BHELUHEH HArpy3Ku onpeaenstoT no gopmyne

M, (h,—y) N

red red

roe [ vois Arots Yo — MOMEHT HHEPLMH, MJIOLIAAL NPHBEIEHHOrO MOMNEPEUHOro CeUeHHs deMeHTa
1 paccTosiHue OT Hauboee CIKATOTO BOMOKHA A0 LEHTPA THKECTH NPUBEIEHHOrO CEUEHMs],
OTIpeNIeNsIEMBIE ¢ YHETOM TIOMIAAN CEUSHMs CXKATOW W pacTaHyToi 30H (pndpoderona,
TJIOIAAH CeHEHUA PacTAHYTOH apMaTypsl cornacuo 6.2.16 |

N, — ycuiue MpenBapuTenbHOro 00KaTHs,

M, — u3rubarolnii MOMEHT OT BHELLIHEl HAIPY3KH W yCHILISL IPEIBAPUTE/IBHOIO ODKAT IS,
onpenensiemsrii no Gopmyie

(7.16)

M,=M=N,-¢,,

€y — PACCTONHUE OT TOUKH MPUIOKEHHs YCHIUS NPeJBAPHTEIbHOro otxkatsi N, 10 UeHTpa
TAKECTH ]'IpI'IBeI[eHHOl"O CeHEHIA.
3Hak «MuHyc» B opmyne (7.16) npUHMMAKOT, KOTJA HAMPABICHUS BPALUEHHI MOMEHTOB

M 1N, - eqp, HE COBMAAAOT, H «TLIFOCY — KOTZa COBIMAAaoT.
JonyckaeTcs HANPsHKEHHE O OTNpenensTs no popmyne

g — M _N'p '(Z_eﬁb)_Rﬁ&zz'Ah

£ 14’[

(7.17)

rue Z —pacCrosiHHe OT LEHTPA 'IsBKECTH apMarypbl, PAaCIQIOKEeHHOH B PAaCTsHYTOH 30HE
CEHeHMA. 710 TOUKH NPHIIOKEHNS PaBHOICHCTBYIOMEH YCHITHIT B CAKATOMH 30HE dNIeMEeHTa,

A,, — nnowmane pacTsHYTO#H 30HBI CEUeHHSs SJeMeHTa,

€ 4 — PACCTOAHWE OT IEHTPA TAKECTH aPMATYPHI 10 TOIKH MPHITOKEHHS yeHns Ny,

I[J'IH ANEMEHTOB TNPAMOYTIONBHOIG NOonepevHoro ce4vYeHHs 3Ha'eHHE 2z ONpedendAroT Imo

bopmyne

z =hy—2X (7.18)
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rge Xy — BhICOTA CHKATOH 30HbI, Oupeiensemas cornacHo 6.2.17 ¢ yuerom JEHCTBHS yCuus

npeaBapuTensHoro odkatua N,

Hanpsizkenusi a,, onpeaensemsie no ¢gopmyaam (7.15) u (7.17), He HOMKHBI NPEBLILLATD
(.]ej"_.mr' _GJ}:) .

Pacyem npedsapum(ﬂbﬂa RANPAHCERHBIX qbu. 6P06€HIOHHMX AIeMeHmnos no npocu oam
7.3.9 PacueT npenBapHTENbHO HAMPSIKEHHBIX  3JJEMEHTOB N0 nporudam  cieayer
MPOM3BOAUTE TI0 ykazanusM 6.2.13-6.2 .20 n ¢ yuetom ykaszardmii 7.3.10, 7.3.11.
1 "
7.3.10 Kpusnzny naru0aembix npeaBapUTENbHO HAMPAKEHHBIX 3JIEMEHTOB — OT AEHCTBMA
#

COOTBETCTBYIOMINX HMATPY30K OMPenendroT rno popmyne

1| _M-N, e,

F &

(7.19)

7

e M — uzrubaroluii MOMEHT 0T BHELLHEN HAIDY3KH,

.Np H €yp — YCHIIHE TIPCABAPHUTCIBHOTO o0kaTust M ero OKCUCHTPHCHTET OTHOCHTC/IBHO

LCHTPa TAXRCCTH [IPHBEACHHOI'O MOIEPCYHHOI0 CCYCHHA 3JICMEHTA,

DD — n3rubHas HecTKoCTh MPHUBEACHHOI0 NMOMEPEHHOrQ CCHEHMWA JJIEMEHTa, Oonpeacidaemas
no 6.2 xkak ans BHEHEHTPEHHO CXATOI0 yCHIIMEM I[IPEABaAPUTEIILHOIO o0sKaTus SNeMEeHTa C
YUETOM H3rHOAIIEro MOMEHTA OT BHElTHel Harpy3ku (pucyHox 9),

£n On=Er Ef.red
Ny — &' T —
/ L/
‘r’ Q _7"
f = = =
S { x /
/ —/
T ri ) / T
[ . 7
{ ~
/
/
Esm [ | Or=EtmEf red
]
Emto R!bt?,ser

/ — ypOBEHB LEHTPA THKECTH NPUBEIEHHOIO €3 yuera pacTsHyTOi 30Hbl hudpoderoHa
MONEPEYHOrQ CeHeH s
Pucynok 9 — llpuBeaennoe nonepeuHoe CeYeHne H CXeMa HANPSKeHH0-1e)OPpMHPOBAHHOI O
COCTOSIHHS H3ru0AEMOro NPEABAPHTEIBHO HANPMKECHHOIO HICMEHTA ¢ TPCUIHHAMH IPH €10
pac4deTe mo aedpopmMauMsmM
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Onpedenenue Kpusu3n  RPEOBAPUMETHIHO HARPANCCHHHIX HAEMEHMOE HA OCHOGE
HEAUHCHHOU 0CPOPMAUHOHHOI MOOCTH

7 3.11 Kpusnzubl (yubpobGeToHHbIX 3JEMEHTOB HA y4acTkax 03 TPeuHH U ¢ TPeUHHAMK B
pacTAHYTOH 30He ceveHus creayer omnpedenatb no 6.2.20, npu 3TOM 1N 3€MEHTOB C
HOPMAJIbHBIMH  TPELIMHAMH B PACTAHYTON 30HE HANPSUKEHHWE B HANPATAEMOH  apMaType,
nepecexaroiieit TpetnHel, onpeaensoT no ykasanusaM CIT XXX XXXX.

8 KoucrpykrtuBHbie TpedoBaHus

8.1 JIna obecncucHus OC30MACHOCTH H 3KCIUTYaTAHOHHOH MPATOTHOCTH (HOpoOCTOHHBIX
KOHCTPYKIT nmomMumo TpeboBaHMili K pacueTy ClefayeT TaKkiKe BBLITONHSThE KOHCTPYKTHBHbLIE
TpeboBaHus K I'eOMETPUYECKUM Pa3MeEPaM U apMHPOBAHHIO,

8.2 'eomeTprriecke pasMepn  GUOPOOETONHLIX KONCTPYKHHH M HX apMHpOBaHie
CTEPIKHEBON APMATYPOIl HOIDKHBI COOTBETCTBOBATL Tpebosanusm CIT63.13330, CIT XXX.1325800
u CIT XXX XXXX, yCTaHOBJIEHHBIM K TeOMEeTpPHYECKHM pa3Mepam U apMHPOBAHHIO OETOHHBIX H
KeMe300E€TOHHBIX KOHCTPYKLIHI,

8 3 Koappuument ¢udpoBoro apMupoBaHus 1o 0ObeMy PEKOMEHIYETCs MPUHUMATbH B
npeaeaax 0,005 < ps < 0,018 ama KOHCTpyKUMI, paboTalOMMX HA PaCTSKEHUE, M3rud U CxKaTuHe.
Jlns KOHCTPYKIMH, NMOABEPIKEHHBIX HCTHPARILNM BO3ASHCTBHSAM WIIH TNPH NPEBABICHHN K HUM
MNOBBIIIEHHbIX TPeOOBaHMA K TPEIIMHOCTOHKOCTH IOMyCKAeTCA NMPH HANHTHH DKOHOMHYECKOTO
00OCHOBaHHs NPHHUMATE OombluHid Ko3QduuueHT GudpPoBOro apMHPOBaAHHA MO 00BEMY.
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lpuaoxenne A
(cpaBouanoc)

OcHoBHbBIE OyKBEeHHbIE 0003HAYCHHS

Vewaua om ereninux HAZPVI0OK 1 aozdeficmeaiiii 6 HOREPEYHOM CEYCHIU 2REMERMA

M
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hf
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/ e!'FJJ‘. ) {ﬂ:r.se:l‘
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f{'—;?ff:.r'ec!‘

AEJI,I‘?? t,ree

E,
EI. red

Eiber Effo
En

8.,:‘3:1.5}1
Ph.er

HW3rudar LU MOMEHT;

H’SI'l'lﬁﬂlOU-lIr[ﬁ MOMEHT € VYUETOM MOMEHTZ )/C]fIJ'lHFI ﬂpeﬂﬂap.HTGJleOI'O
00KaTHsI OTHOCHTEIEHO LIEHTPA TAKECTH NPHBEICHHOTO CEHEHHST,
MPOAOIIbHAS CHITA,

Tonepediras CHia;

Xapaxmepuemurxu mamepuanos
HOPMATHBHOE COTIPOTHBIIEHHE (PprudpodeTona 0CeBOMYy CKATHIO;
pacueTHble  compoTuBreHMs — (UOpOOETOHA  OCEBOMY  CHKATHIO A1
MIPENeTbHEIX COCTOAHHH COOTBETCTBEHHO NEPBOM M BTOPOIl IPYII;
HOPMAaTHBHOE corpoTusieHne pubpodberona 0CeBOMY PACTIIKEHNIO;
pacueTHbie conpoTuBieHus (QuOpodeToHa OCEBOMY PpaCTAKEHME) 115
MIPEEIBHBIX COCTOSHII1 COOTBETCTBEHHO MEPBOIi M BTOPOI rpymm;
HOPMATHBHOE OCTaTO4YHOE comnpoTupnenie Qudpodetona pacTaKeHH:O,
COOTBETCTBYIOLEE 3HAYEHUIO [EPEMELIEGHHII BHELIHUX [paHed Hagpesa
0,5 MM TIpH UCTTBEITAHAAX HA W3THO;
HOPMAaTHBHOE OCTAaTOuHOE conporuBieHue (GuipodeToHa pacTiKeHHH,
COOTBCTCTBYIOICC 3HAYCHHIO IICPCMCLICHHI BHCIIHUX TIpaHCH Hampesa
2.5 MM TIpH HCITBITAaHHAX HA M3THQ;
pacyerHble ocltaroyHoe conporueiedre (uOpobeIOHa PACTSUKEHUID  [Uis
NpeaebHBIX COCTOSHHI COOTBETCTBEHHO NEPBOIi U BTOPOIl rpynn;
pacuerHble OCTaTOYHOE CotpoTuBiaeHne (PuOpoderoHa pPacTsIKEHHIO  JUIs
TIPe/IENbHBIX COCTOAHHI COOTBETCTREHHO MEPBOT H BTOPOH TPyTIIT;
pacuerHoe conpoTusieHue GudpobeToHa cMATHIO;
pacHeTHOE COTIPOTHRICHNE CIETIIEHAS apMaTyphl ¢ hrdpodeTonom;

pacueTHbIe  COMPOTHBIAEHMA  KOMIIO3MTHOH  NOJMMEPHOH  apMarTypbl
pacTsDKEHHIO IS IpeJiesIbHBbIX COCTOSHUIT COOTBETCTBEHHO TIEPBOit U BTOPOI
rpynir,

pacyerHOe CONPOTHBJICHHE [ONEPE4HOH  KOMIO3UTHOH  MOJUMEPHOM

apMaTyphl PACTAIKEHHIO;

Ha4ajlbHbIIM MOAYNb yHIpyrocTy Gudpoderona npu CkaTnn 1 PacTsIKeHHH,
npuBeAeHHBIH Moayb Aedopmarun cxatoro pudbpoderoHa;

TIpHBEAEHHbI Meayne Aedopmanmi pactanyToro GubpobeTona;

MOII,YJ'lh YITP}'TOCTH aprura'ryphr;

NPUBEAEHHDIT MOOYNb AeOpMauiy KOMOO3UTHOH MOMHMEPHOH apMaTypsl,
PacroJIOKEHHON B PACTAHYTOH 30HE 3NMEMEHTA € TPCIIHHAMH,

TpeneSpHbIe OTHOCHTENbHBIE nehopMammn GuOpodeToHa COOTBETCTBEHHO
NpH PABHOMEPHOM OCEBOM CKATHH H OCEBOM PACTAKEHHH;

OTHOCHTETbHBIE Ae(OpMALMH KOMMO3HTHON NOMMMEPHOH apMaTypbl TpH
HAlIPsKeHH, paBHoM Ky

oTHocHuTenbHbIe Aedopmanuu ycankn udpoderona;

Kos(pduimeHT moasyyuccTn Grdbpoberona;
OTHOLIEHUE  COOTBETCTRYKOLMX — MOJyJlei
1 hubpobetona Fp,.

YIpYIocTH

apmarypsl by
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l'eomempuveckiute xapaxmepucmuxy
LIUPHUHE IPAMOYIOJIbHOIO CeeHH,
uHpuHa pedpa TaBPOBOTO M JBYTABPOBOTO CEYESHHIH,
IIHPHHA TIONKH TaBPOBOTO M IBYTABPOBOTO CEYEHHIl COOTBETCTBEHHO B
pPacTaIHyTON W CHKATOH 30HAX,
BLICOTA MPSAMOYTOJNBHOrO, TABPOBOTO U ABYTABPOBOTO CEUEHMIA,
BBICOTA MOJIKM TABPOBOTO M JBYTABPOBOIO CEHEHHH B PACTAHYTOI M CIKATOI
30HAX, COOTBETCTBEHHO!
paccrosHue OT paBHOHNEHCTBYKOLIEl ycuiauil B apmarype a0 Oamskaiiueit
TPaHW CeHEHNS
pabouas BricoTa ceueHus, papHas (/1 — a) u (h— a'), COOTBETCTBEHHO,
BBICOTA C/KaTOii 30HKI QuOpobeToHa;

OTHOCHTEIbHAA BLICOTA CKaTOH 30HbI PubpoderoHa, papHas .

hy
paccTosHHEe MEXIY XOMYTaMH, H3MEPeHHOe 10 JIHHE J/IeMEeHTa,
OKCHEHTPUCHTET NPONONEHOH cuiabl N OTHOCHTEIBHO LEHTPAa THKECTH
IPHUBEAEHHOID CeYeHUs, onpeae/semstii ¢ yuetom 7.1.7 n 8.1.7;
paccTtodaHds  OT  TOUKH TIPHIIOJKEHHA  mpomonbHoii  cumiet N go
paBHOACHCTBYIOLIEH ycunuii B apmMatype S 1 87, COOTBETCTBEHHO;
IKCLIGHTPUCHTET YCHJIHS NPEIBAPHTENIEHOrO 00KaTHsl OTHOCUTENILHO LEeHTpPa
TAWECTH I'II)HBE,TIQHHOFO CEYeHHUA,
PAacCTOAHUE OT TOUKH NPUIOIKEHHS YCHIUS NPEIBapUTEIbHOro o0katHs N, ¢
YHCTOM HM3THOAOIIEro MOMCHTA OT BHCITHCH HATpPy3KH A0 LICHTPA TSKCCTH
PACTAHYTON WIH HAUMEHEE CKATOH apMaTyphi;
OPOJIET 3JIEMEHTA;
TIJTATIA 301161 ATTKePOBKH;
AJIMHA 30HbL HEpeaayn HPEABAPWIC/IbHOIO HAIIPAKCHHA B apMarype Ha
thubpoberon;
pacuerHas AJMHA 3JIEMEHTa, [OABEPrarLLerocs AEHCTBHIO CIKHMAOLLEH
MPOJOJBHON CHJIbL
panMyc MHEPLMH MOMEPEUHOro CEYEHHS 3ME€MEHTd OTHOCHUTENBHO LIEHTpa
THKECTH CEUECHHS,
HOMHHAJIbHBIH ~ OWaMETP CTEPKHEHl COOTBETCTBEHHO [MPOACJIBLHOH W
NONMEPEHHOH KOMIO3HTHOH MOJHMEPHOH ApMATYPBI;
MOMAAL CEUENHs TIPOIONLIION KOMITOZHTIION MOMHMEPTOil apMaTypLI
IJIOIaAb CEYEHUsl XOMYTOB, PACMOJOMKEHHBIX B OAHOH HOPMANBHON K
NPONOJBHOI OCH AJIeMEHTa IJIOCKOCTH, TiepeceKaloeii HaKJTOHHOE CeYeHHe,
ko3(ppuMeHT apMHUpOBAHUS, ONpenelsieMblii KaKk OTHOLWEHHE IUIOoWaau
CeUeHHs apMatypbl f K MIOWagu MoTepevHOro CeveHus snemeHTa b4, Oe3
YHETa CBECOB C/KATBIX H PACTAHYTHIX TTOJIOK;
naowaas Beero hudpoderoHa B nonepeyHOM CeHeH I,
niowazae cedenus hudpoderoHa cxKaToH 30HEL,
nomakL ceuerns GudpPodeTOHa PaCTIHYTOH 30HbI,
IUIOLLa/b IPUBEAEHHOIO CeUEHUs IeMEeHTa,
nnomank cmatia GrbpobeTona;
MOMEHT HHepLUuH ceueHus Bcero (uOpoGeroHa OTHOCHTENBHO LEeHTpa
TSDKCCTH COYCHMS 3JICMCHTA;
MOMEHT HWHEPUUHN [PUBENSHHOTO CEYEHMS] 3JIEMEHTA OTHOCUTEIBLHO €ro
LEeHTPA I'HHKECTH,
MOMEHT COMPOTUBIECHMUSI CEUYEHMs 3JIEMEHTA [/ KPaiHero pacTsaHyTOoro
BOJIOKHA.



3C HTH "Texarernepr”

VJIK 624.012.3/4:691.328.44:625.877 OKC 91.080.40
Kniowessie crnosa: (GuOpoOeTOH, mONAMEpHas KOMMO3WTHas (udpa, mnoNuMepHas
KOMIIO3MTHAS — apMarypa, KOHCIPYKUMW, pacuyer 10  LUPOMHOCIW, pacuer 1o

TPELLHHOCTOHKOCTH, pacyeT no aedopmaumsim

Pykosoaurens
opranuzanMu-paspaboTyka
AO «HHL] «CTporTenseTBOY

3amMecTHTENb FEHEePaJILHOTO
JAUPCKTOpa TI0 HAay4HOIT paboTe A H 3Bc3mos

PykosoguTens
paspaboTkH

Jupexrop
HUWAXDB um. A A T'Bo3nesa A H. HaBumok

Japenyromuii naboparopueii Ne 13
HHWUHWXE um. A A. T'Bo3nieBa B.@. Ctenanosa

OTBeTCTBEHHLI HCIOTHATENE:
FIABHBIH HAYYHBIH COTPYAHHK

HHAWXKDE um. A A_Tso3nesa T.A. Myxamenwes




