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BBEJAEHHE

Hacrosaumme Meroguueckne pexomeraarmn k CIT 35.13330 «Moctel 1 TpyOsI» pas-
pabotansl B cooTBeTcTBUM ¢ I1aHoM HHOKP ®AY DLIC Munctpos PO Ha 2017 roa. Pa-
6ora BemonHeHa I'VIT «MHctuTyT IlpomrpaHcHmumpoekt» m  OOO «HayuHo-
HCCIIEN0BATENECKHIA HHCTUTYT MOCTOBBIX H IMAPOTEXHUUYECKUX coopykeHnid (HUU
«MHTI'Cy») ¢ mpunedenunem cueruanucrop AO [THHUMC, Mocrorpecra, OAO T'unpo-
CTPOHMOCT.

B namreit crpane u 3a pyOeKoM HAKOIUIEH 3HAYUTENBHBIH ONBIT B CO3IaHUM METOIH-
YeCKHX MOCOOMI 1 PEKOMEHALMI, PA3BICHAIOWNX U AOTONHAIOMNX HOPMATHBHEIE Tpe-
0oBaHMs K CTPOUTENBLHBIM KOHCTPYKLHAM. MOXHO yKa3aTh B kadecTBe mpumepa «[loco-
6re Mo MPOEKTHPOBAHMIO OETOHHBIX M KeNe300€TOHHBIX KOHCTPYKLHMH U3 Tshkenoro Oe-
TOHA 0e3 MpeBapuTeNbHOTO HanpsbkeHus apMarypsl (k CIT 52-101-2003)».

Onnoit n3 GOpM M3NOXKEHHS TaKOro poja JOKYMEHTOB SBJISETCA MPHHATas B HOPMax
MIPOEKTUPOBaHKs aBTOAOPOXKHEIX MOcTOB AASHTO (CIIIA) cucrema, mpu KOTOPOi Kax-
Jlas CTpaHuLa pasjesieHa BAOJb Ha ABE IIOIOBHHEL — B JIEBOI MOJIOBHHE COAEPKATCA HOP-
MaTUBHBIE TIOJIOXKEHNS, & B IPaBOH — pa3bsCHEHHS U KOMMEHTapHHU C CChUIKaMM Ha COOT-
BETCTBYIOLIME HCCIIEAOBAHUSL.

CTpouTenbHBIE HOPMBI, B CHITY MX OrPaHUYEHHOro 00bEMa, HE MOTYT OXBATHTb BCE
BO3MOXXHbIC KOHCTPYKTHBHBIE U TEXHOJOTMYECKME PEILECHHs, HIOAHCHl NPOSKTUPOBAHUS,
JOIYCKAOT MHOTAA ABOMHOE TONKOBaHKWE. METOUYECKHE PEKOMEHAALMH K CBOJaM Ipa-
BWJI IPU3BaHbI BOCHOIHUTH TH Mpodenbl. OHM MOMOTalOT MPOSKTUPOBIIMKAM BBITOIHATD
o0s3aTenbHBIE HOPMATHBHEIC TPEOOBAHHS, MOTYT COZCPIKATh ATbTCPHATHBHBIC PEIICHUS,
ONITUMM3UPYIOT IPOLECC NPOSKTUPOBAHHUSL.

Takue >xe 1enu npeciaenyoT HacTosmue MeToauueckue peKOMEHAAIUY IPUMEHNU-
TENbHO K MPOSKTHPOBAHMIO JKENIE300€TOHHBIX MOCTOBEIX COOPY KEHHMIA.

IIpencrapnsiercs menecooOpasHbM pa3padoTaTh AHAIOTHYHBIE JOKYMEHTHI KO BCEM
pasaenam CIT 35.13330.

Crnenyer OTMETUTD, YTO OTCYTCTBHE METOJUYECCKUX PEKOMEHJAMIA K CBOAAM Ipa-
BWJT HEBO3MOKHO BOCIIOJIHMTH BEJOMCTBEHHEIMH JOKYMEHTaMH, KOTOPBIC anmpoOnupyroTes

Ha 6oJiee HU3KOM YPOBHE B Pa3HBIX BEIOMCTBAX M IIOPO# IIPOTHBOPEIAT OJIFH JAPYroMy.
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Meroau4eckue peKoMeHIauuu noarotopieHsl K.T.H A. C. Beiienem, n.T.H A. W.
BacunbeBbiM, K.T.H. b. . Kpumimanom (OO0 «HHUKU MUI'Cy); umwx. @. B. Bunokypom
(OO0 «UIIMUT»);, mmx. A. C. Manogeersim (OAO «MHcTHTYT T'HmpocTpoiiMocT);
k.T.H. }O. B. Hoeakom (HHL] Mocter OAO ITHUKC).



1 OcHOBHBIE IOJIOXKEHHS

1.1 ObsacTh IPHMEHEHHS
Hacrosamue Meroaudeckue pekomennauuu K CIT 35.13330 «MocTsl u TpyOb» UC-

HOJIB3YFOTCS TTPH TTPOEKTHPOBAHNH MOCTOBBIX JKE€JIE€300€TOHHBIX KOHCTPYKIHHM, HAa KOTO-

pele pacnpocrpansercs acicraue CIT 35.13330.

1.2 HopMaTHBHbIE CCHUIKH
B /1aHHOM TIyHKTE NPHBEJCH NEPEYEHb HOPMATUBHBIX TOKYMEHTOB, KOTOPHIC WC-

HOJIB3YIOTCS B HACTOAIINX MeToAH4YecKX PEeKOMEHIAlAIX, HO He BouuM B [Ipunoxenne
A x CII 35.13330. OcranbHble HOPMAaTHUBHBIE CCBUIKU CIIEAYET CMOTPETh B [IpriioskeHIH
A k CIT 35.13330.

I'OCT 33178-2014. Joporu aBToMOOWIbHBIE 00LIEro Moib3oBaHus. Kiacchduka-
IHsI MOCTOB.

I'OCT 27751-2014 HapnexHOCTh CTPOUTENBHEIX KOHCTPYKIMH W OocHOBaHuii. Oc-
HOBHBIC MOJIOXKEHHUS.

I'OCT 24452-80 Betonsl. MeToAB MCHIBITAHHA.

I'OCT 18322-78. CucteMbl TEXHHYECKOrO OOCIY)KMBAaHHS M PEMOHTA TEXHHKH.
TepMUHEL B OTIPE/ICTICHNSL.

I'OCT 10180-90. Betonsl. MeToabl onpeaeneHus NPOYHOCTH TTO KOHTPONBEHBIM 00-
pasiam.

EN 10138-3. 2009. Prestressing steels. Strend.

I'OCT 25192-82. Beronsl. Kitaccudukaiys 1 o0Iie TEXHUUSCKHE TPEOOBAHNS.

CIT131.13330.2012. CrpouTenbHas KIMMATOIOTHS.

1.3 IIpeanochLiku
Hacrosiiue Meroauueckue pexomenmanun K CIT 35.13330 pa3bacHAOT, AOTIOTHS-

0T, PasBUBAIOT TC MOJIOKCHUA pasacia 7 «BETOHHEIE U JKEIe300€TOHHEIE KOHCTPYKLIHWY,

KOTOPEIE, IO MHEHHIO aBTOPOB, HY’KAAIOTCS B TAKOTO POJa KOMMEHTAPUSIX.
MeTOI[I/TqCCKVIe PEKOMCHAAINN BKIOYAKOT Pasacibl, COACPIKAINC KOMMEHTAPUHN K

ykazaauaM CIT 35.13330 no OCHOBHBIM PacHeTHHIM TPeOOBAaHMSM, MaTepHaiaMm, pacue-

TaM, KOHCTPYUPOBAHUTIO MOCTOBBIX JKeJIe300€ TOHHEIX KOHCT‘pyKHHﬁ.



Jlns cBsA3U npeayaraeMelx peKOMEHAAMi U pa3bicHenui ¢ Tekctom CIT 35.13330 B
3aro/ioBKax K IYHKTaM METONUMUECKUX PEKOMEHJALMN TPUBOAATCS HOMEpPA COOTBET-
CTBYIOIIUX NTyHKTOB CBOZA IPaBHIL.

B pazaenax MeToauueckux peKoMeHIaluii 2-5, OTHOCAIIMXCS K pacyeTaM SKeNe30-
OETOHHBIX KOHCTPYKIMH, MpeutaracTces W3MeHeHHas mo cpaBHeHuto ¢ CIT 35.13330 mo-
CIICIOBATE/IBHOCTh M3/I0XKEHUS. Marepuaia. PacdeTsl Ipynmupyrorcss HE MO WX BHAAM
(TIPOYHOCTH, BEIHOCIHMBOCTD, TPELIMHOCTOMKOCTB), a TI0 XapaKkTepy paboTH pacCIMTHIBAC-
MBIX KOHCTPYKTHBHBEIX 3IE€MEHTOB (M3ruOacMble, BHEICHTPEHHO CXaTele W T.I.). Takas
MOCIIEI0BATENBHOCTD B OOJIbIIEH CTENEHH COOTBETCTBYET METOAUKE MPOCKTAPOBAHMAS JKe-
Ne300€TOHHBIX KOHCTPYKIHM. [Ipy 9TOM Bce BHIOBI PacueToB, BHITIONHEHHE KOTOPEIX Tpe-
Oyercs B CII 35.13330, Hanwm cBoe OTpaXkeHUE B METONMYECKHX PEKOMEHAALUIX.

enpro MeTOANYECKUX PEKOMEHJALUH ABIAETCS Pa3BUTHE U Pa3bICHEHHUE psja Mo-
JIO>KEHUM pacdeToB U KOHCTPYHPOBAHUS >KelIe3006 TOHHbIX MOCTOB, KoTopsie B CII Heno-
CTaTOYHO OCBELICHBI MIIM UMEIOT HEOHO3HAYHYIO TPAKTOBKY.

ITpuMeneHne MeToaUYeCKUX PEKOMEHANI O3BOIUT OoJiee TOYHO U PALUOHATb-
HO BbIMONHUTE TpeOoBanus CII 35.13330, a B HEKOTOPHIX CIy9asX 3aCTPaxoBaTh KOH-
CTPYKTOPOB OT OLIMOOK, BBI3BAHHBIX HETOYHOCTAMHM M HEZOPAOOTKAMHU JICUCTBYIOILETO
CIL

Ilpr cocTaBICHAM HACTOSMIMX PEKOMEHIAIMit aBTOpaMH MPOAHATM3APOBaHA (-
(hEeKTUBHOCTE MPHMEHEHHS HA IMPAKTUKE T€X WIM HHBIX TPOSKTHEIX PEHICHHH HA OCHOBE
OmmBITa 00C/IEIOBAHAI W WCIBITAHAH, MOHUTOPHHTA TEXHMYECKOTO COCTOSHHS, a TaKkKe
HAy4YHO-TEXHUUYECKOIO COMPOBOXKACHNUS pa0OT M0 MOHTaKY M IPEIBAPUTEILHOMY HAaIlps-

JKEHHIO MOCTOBBIX JKEJIe300CTOHHBIX KOHCprKHHﬁ.

1.4 TonojHuTe/ibHbIE TEPMHUHBL, 0003HAYEHHUS] H ONpeAe/IeHUsl
1.4.1 JIonoaHUTENBHBIE TEPMUHBI U ONPEAETIEHHS, KOTOPBIC HCHOJIL3YIOTCS B TEKCTE

CIT 35.13330 u B HacTOAIMUX MeETOAUYECCKUX PEKOMEHIANUMAX, COCTABJICHBL C YYETOM
YKa3aHUil HOPMATUBHBEIX TOKYMEHTOB [1, 2], OCHOBHBIE MONIOKEHHS KOTOPBIX CBOAATCA K
CIIEAYIOLINM!

- TEPMHH SBISICTCS KOPOTKMM HAaNMEHOBAHHMEM O0BEKTa (CIOBO), CYIIECTBEHHbBIE

CBOHCTBA (IPH3HAKK) KOTOPOTO OTPAKEHBL B ONPEACICHUN K TEPMHHY;



- ompeznenenne’ [3], ONMCHIBaKONIEE TEPMHH, TODKHO OBITH KPATKMM, BKIIOYATH
CYIICCTBECHHbIE KOHCTPYKTHBHBIE NPH3HAKH, XapaKTEPU3YIOIIME NaHHBIA OOBEKT, HE
JIOJDKHO BBIPAXKATHCS Yepe3 TEPMHH MIIM €r0 MOBTOPSTH, @ BCE CJIOBA B COCTABE OMNpenesne-
HUS JIOJDKHBI HMETh OJHO3HAYHYIO TPAKTOBKY:

- yka3aHue Ha (PYHKIMOHAILHOE HA3HAUCHHE OOBEKTA B COCTABE OMPEHACNCHHS HE
SIBJISICTCS CYIIECTBEHHBIM TPU3HAKOM, XaPAKTEPH3YIOIMM OOBEKT.

1.4.2 B texcre CII 35.13330 uMErOTCA NONOKEHHS, JONYCKAIOIINE OTKIOHEHUS OT
OCHOBHBIX TpeOoBaHuii. Takue MonokeHus: 0OBIYHO COAEPKAT TEPMHUHBI «KaK MPABUIION,
«PEKOMEHTYETCS, «IOMYCKAETCS», MO/ KOTOPHIMHU OHUMAETCS cheayoiiee [4]:

- «KaK MPaBUJIO» — TaKOe TpeOOBaHME SIBIISCTCS MPEOOIaAIONINM, a OTCTYIUICHHE
OT HETO JIOJKHO UMETh 0OOCHOBAHME;

- «IOMyCKaeTcs» — NaHHOE PEIICHUE MPUMEHSIETCS B BHAC MCKIIOYCHUS KaK BBHI-
HYXIEHHOE,

- «PEKOMEHAYETCS» — JAHHOE PELICHHUE SBIACTCS OIHUM M3 JIydIONX, HO He 00s13a-
TETHHBIM.

1.4.3 Ipu padote ¢ Tekctom CII 35.13330 pexoMeHOyeTCsl IPUMEHSATH HHKETPHBE-
JICHHBIE TEPMHHBI ¥ OMIPEICIICHHUS, a TAKKE YCIIOBHBIE 0003HAYEHHS, COCTABJICHHBIC C yue-
toM onpeaencauid, B 'OCT 27751, mannsix B TOCT 24452, TOCT 18322, a Takke TOKY-

MeHTax [5 —7].

OO0mpe TepMUHEL

Hpene.nbnoe COCTOSIHHEC: COCTOAHUC, IIPU KOTOPOM KOHCTPYKIHA UJIIM COOPYIKCHUC
MEPECTAIOT YAOBIECTBOPTH IPOCKTHEIM MOTPEOUTETBCKUM CBOHCTBAM.

IIpumeuanne: K NpeneNbHBIM COCTOSIHHUSAM Hepeoil 2pyniel OTHOCATCS B TOM YHCIE: TOTEpPS
yCTOWUUBOCTH (POPMBI M MTOJIOXKEHHUS, XPYIIKOE HITH BS3KOE PaspyILUEeHHE; YCTAIOCTHOE pa3pyIIeHHUE; pas-
pyLIeHHe OT COBMECTHOTO BO3JEHCTBHEM CHJIOBBIX (DaKTOPOB U HEONArONmpPHATHBIX BIMSIHUNA BHEIIHEH
cpenbL

K MPCACIbHBIM COCTOAHUAM emopoﬁ epynnbl OTHOCATCsI COCTOSHHUSA, 3any,I[H$HOLL[I/Ie, aenariue
HEBO3MOXHbBIM HOpMaJ'IbHyIO excnnyaTaumo KOHCprKLII/Iﬁ WU CHHXKAKIIUE UX OOJIOBEYHOCTE BCIIEA-
CTBHE IOABJICHHIT HENOMYCTHMBIX IIepeMelieHni (mporuboB, 0cagoK, YINIOB OBOPOTa), KotebaHuil 1
TPELIHH.

' Onpezenenue — 510 (HOPMYIUPOBKA, Pa3bICHSIIOMWAS CMBICI TEPMUHA U SBJISIOLIA-
ACsl TEXHUYECKUM 00pa3oM, (DUKCUPYIOLUIMM CYIIECTBEHHBIE NPH3HAKH M B3aUMOCBS3b
MPeIMETOB, B 3TOT 00pa3 BXOIAMIHX.



I'py30omoabpeMHOCTb: MOTPEOUTENBCKOE CBOMCTBO, OMpeeNsioniee MaKCHMAIBHO
JIOITyCTAMBIE BECOBBIE IAPAMETPBI TPAHCIIOPTHBIX CPEACTB U MELIEXOIHOTO ABMKCHUS, a
TAKKE PEKUMBI UX IPOIYCKA 10 MOCTY.

Oo0ecnedeHHOCTb: BEPOSITHOCT ONAroNpHsITHOR pea3aliiy 3HAUYSHUS TIEPEMEHHOM
CIy4ailHOM BENUYMHEBI C IPEBBIIECHUEM 3HAYCHUN /UL XapakTEPUCTUK MAaTCPUAIOB U
HEMNPEBBILICHUEM 3aJaHHOIO 3HAUEHUS U1 HATPY30K.

HopmaTuBHbIii 10KyMEHT: (DUKCHPOBAHHAs, AOCTYIHAA IIUPOKOMY KpYyTy MOTpe-
Oureneii nHPOpPMALN, 3aKOHOIATENIFHO YCTaHABIMBAIOIIAS MTPABHJIa, OOILIE IPUHLUIIBI 1
XapaKTEPUCTHKA ONPEAETICHHbLIX BHAOB AEATENLHOCTH B OONACTH CTPOUTENBCTBA M UX pe-
3YJBTATOB.

KoncTpykuuonnslii 6eToH: 0€TOH, K KOTOPOMY HpPEABABIAIOTCA TPEOOBAHHUS 1O
MEXAHUYECKAM CBOMCTBAM U JOITOBEYHOCTH.

KOHCTPYKTHBHEIE SIEMEHTEI

7Kene300eToHHBIII MOCT: COOpYXEHHUE, COJCPIKalllee OMOPHl U MEPEKPHIBAIOIIHE
MPOCTPAHCTBO MEXIY HUMH >KeIe300eTOHHBIE MPOJIETHBIE CTPOCHHs, MpeAHa3HAYEHHOES
IUTSL POy CKA NOABUKHON HArpy3KH M KOMMYHHKAIUIl 4epe3 MPENATCTBYS HAA, PEKaMu —
MOCTBI, YIIETIbSIMA — BUALAYKH, JOPOTaMU — MYTEHPOBOIBI, 3aCTPOHKAMH U NOJXOAAMH —
3CTaKaAbL, AJIS POIYCKA BOAHBIX MIOTOKOB — AKBEIAYKH.

IIponerHoe cTpoenne: HECyIas KOHCTPYKIUA MOCTa, MEPEKPHIBAIONIAA TPOCTPaH-
CTBO MEXIY OMOPaMH, BOCOPUHUMAOLIAS MOCTOSIHHYIO U BPEMEHHYIO HArpy3KH U mepe-
JaroInasl uxX Ha OIOPEL

Omnopa: HECYIIHiA HIEMEHT MOCTOBOTO COOPY>KEHHMS, MO IAEPKUBAIOIIHIT IPOJIETHOE
CTPOCHHE U IIEPENAIOMMUil Harpy3Kku Ha GyHIAMEHT.

MocToBO€ MOJOTHO: COBOKYMHOCTh BCEX 3JIEMEHTOB, PaclONOKEHHBIX Ha TUIUTE
MPOE3KEH YacTH MPOJICTHBIX CTPOCHHUIA, MPEAHA3HAYCHHBIX Ui obecneyeHus OezaBapuii-
HBIX YCIIOBHI TBM)KEHUS! TPAHCMOPTHBIX CPEACTB W MEMIEXOJ0B, 4 TAKXKE OTBOJA BOIBI C
MPOEPKEH YaCTH.

IIpuMeuaHue: MOCTOBOE MOJIOTHO BKIIFOYAET B CeOS OEX/Y €310BOTO MOJIOTHA (B T.4. IOKPBITHE
¥ THUAPOU3OJSILIUI), TPOTYaphl, OrpakaroIUe YCTPOMCTBA, YCTPOMCTBA /Uil BOXOOTBONA, OCBELIEHHS,
KOHCTPYKLHMHA Te(OPMALMOHHBIX IIBOB, COMPSUKEHHS MOCTA C TIOAXONAMH.

Jlopo:kHast 0/1esKAa: MHOTOCIIOMHBINA IJIMTHBINA JJIEMEHT, PA3MEILEHHBIN Ha IUIUTE
MPOJIETHBIX CTPOEHUM B MpEAeiax Mpoe3xei (MPoXoxKei) yacTH MocTa U 00eceunBaro-
MM TPOSKTHBIC TPOQHITH MOBEPXHOCTH Tpoe3ia (MMPOXoa), 3aluTy OT BOIBI, OGe3zomac-
HOCTB JIBIKCHUS M IIEPEady Harpy3KH OT TPAHCIIOPTHBIX CPEJCTB HA IUIHTY.

ITpumeuanue: nOpOXKHAs OAEK/A HA IUIUTE MPOE3KEH YaCTH, CONEPIKUT CIEAYIOLINE CIOU:

- Ha XKeNe300eTOHHOW IUINTE BHIPABHUBAIOIIMIL CIOH (IpU HEOOXOAUMOCTH), T'MAPOU3OIILUIO,
3ALUTHBIH CJION 1 ac(habTOOETOHHOE MTOKPBITHUE;

- Ha OPTOTPONHOMN IUIMNTE, aHTHKOPPO3HOHHBIH, 3alIUTHO-CLEIULIOMUI CIoH U achanbToOeToH-
HO€ MOKpBITHE (KaK [PAaBHIIO).

3amuTHbI cjioii GeroHa: miuactT OeTOHA TOJILMHON OT HAPYXXHOW TMOBEPXHOCTH
JKeNe300€TOHHOM KOHCTPYKIMHU A0 ONWKaiiel MOBEPXHOCTH apMaTyphbl, 3allUILAOIIMA
apMaTypy OT KOPPO3HUH.

3amuTHBIA C/10H rHAPON30JIANMHU: UIACT OCTOHA, YKIaAbIBACMBLil HA TUIPOU30-
JISIIMIO JUTS €€ 3aIUTHI OT MEXaHMUECKUX TTOBPEKICHHIA.

BoipaBHuBarommii ¢J10M: M1acT 6€TOHA, YKIAABIBAEMBIH Ha MOBEPXHOCTD JKEIEC30-
GETOHHEBIX ILIAT NPOE3IKEH YaCTH T BEIPABHUBAHUS MOBEPXHOCTH IO/ THAPOU3O0JIALHIO.



COopHbIe KOHCTPYKIHH: KeIe300€TOHHBIE KOHCTPYKIWH, M3rOTABIHBAEMBIE B
BUJIE OTACIBHBIX HIIEMEHTOB, TPAHCIOPTHPYEMBIX M 3aT€M MOHTHPYEMBIX HA CTPOHMTEIb-
HOW MIOINAAKE.

MOHO/IHTHbIE KOHCTPYKIUH: >XEIe300€TOHHEIE KOHCTPYKIWH, (QopMyeMble Ha
MECTE BO3BEICHHS.

COGOpHO-MOHOTHTHBIE KOHCTPYKIMH: XXEIe300€TOHHBIE KOHCTPYKLUY, BBIION-
HEHHBIC U3 COOPHBIX 3JIEMEHTOB H MOHOJIUTHOTO OETOHA.

IIpegBapuTeIsHO HANIPSIKEHHBIE KOHCTPYKITHH: 5Ke1€300€TOHHAA KOHCTPYKIINH,
B KOTOPBIX HA CTAJWM U3rOTOBJICHUS WM PEKOHCTPYKIMM CO3JAIOTCA yCHIns 00KaThs, B
TOM YHCIIE IyTeM IIPUMEHEHUS HapsAraeMoii apMaTypoi.

AHKep: KOHCTPYKTHBHO —TEXHOJOTIHECKOE YCTPOIMCTBO IS HATSDKEHNS, (PUKCALN | TIEpe-
JIaYV YCHITHS HATSDKSHIST apMaTy bl Ha GETOH.

ApMarypa:. COBOKYITHOCTh JKECTKHMX (IBYTAaBPHI, IIBEIICPHI, YTOIKH) M TMOKUX
(CTep)KHH, KaHATHI, CETKM, KapKachkl) BJIEMEHTOB, YCTAHABIMBAEMBIX B JKe€300€TOHHBIE
KOHCTPYKLHHU [UIS BOCTIPUSTHS TPEUMYILLIECTBEHHO PACTATMBAIONIMX HANPSHKEHUH, ycuiie-
Husg GETOHa B CXKAaTOM 30HE, a TAKKE CO3/AHMS NPEABAPUTEILHOIO HANMPSKEHUS KOH-
CTPYKIIHH.

IIpumeuanye: apMaTypa moapasaessiercss Ha pabodyio (pac4eTHYIO), MOHTAKHYIO U Paclpeney-
TeNbHYHO (KOHCTPYKTHBHYIO).

CucremMa npeIBapHTe/]bHOI0 HATS:KEHHSI: KOMIUICKC KOHCTPYKTHUBHBIX 2JIEMEH-
TOB, B T.U. &PMHUPOBAHHUS, YCTPOMCTB, a TAKOKe 000PYIOBaHUS 11 YCTAHOBKH, HATKCHUS,
nepenayd U BOCHPUATHS OSTOHOM KOHCTPYKLMH YCHIIMH 00XKaThs OT HANpsracMbIX ap-
MATyPHEIX 3JIEMEHTOB.

TToxa3arenn KOHCTPYKTHBHbIX JJIEMEHTOB

CTpouTeNbHBIH MOABEM: BHITHO BBEPX MPONETHOTO CTPOSHUS HIH €ro KOHCTPYK-
TUBHBIX DJIEMEHTOB, KOMIICHCUPYIOUIMH MpOTHO OT MOCTOSHHON M YacTH BPEMEHHOM
Harpysku, co3JaBacMBIif B TPOLiecce U3TOTOBIICHHS WITH MOHTaXa U1 00eCTIeYeHHs TIpo-
€KTHOI'0 OYEPTaHUs MO/ SKCIULyaTaUOHHBEIMU Harpy3KaMu.

KoHTpoaupyemoe ycuine: MakCUMaJbHOE 3HAYECHHME CHIIBI, NMPUKIIAJBIBAEMOH K
KOHIIaM HapsAracMoii apMarTyphl 4epe3 HaTsLKHBIE YCTPOMCTBA B IIPOLIECCE HATSDKEHHUS.

JedexT: HECOOTBETCTBUE KOHCTPYKTHBHOTO 3JIEMEHTA YCTAHOBJICHHBIM TpeOoBa-
HUsIM, 00pa30BaBILEECs A0 BBOAA COOPYKEHUS B SKCIUTyaTaLHIO;

IloBpeskaeHHe: HECOOTBETCTBHE KOHCTPYKTHBHOI'O JJIEMEHTA yCTAHOBJICHHBIM TpPE-
GoBaHMsAM, 00pa30BaBILEECs 0CIE BBOJIA MOCTA B SKCILIYaTALUIO.

KocBeHHOe apMHpOBaHHe: apMAaTYPHBIE SJIEMEHTHI B BUJC PA3MEIIEHHBIX NEPICH-
JVKYJISPHO HANPABJICHUIO CKUMAOMIETO YCUIIUS CETOK M/WIM crpaicii, OXBaThIBAOIINX
HanpsracMyro apMaTypy, YCTaHABIMBAEMbIX B CHKATBIX 30HAX KOHCTPYKLMI A7l BOCIIPH-
ATHS TIOTIEPEYHBIX PACTATMBAOIIMX YCHIMH B 9THX 30HAX.

TepMUHEL UCHIONE3YEMBIE B PacueTax

PacueTHasi cxeMa COOPY’KEHHsI: YCIIOBHOE HM300pOKEHME KOHCTPYKTHBHBIX 3Jie-
MEHTOB, COAEpIKaIllee HEOOXOAUMBIE Ul pacueTa COOPYXEHHS MapaMeTphl, TpeaHa3Ha-
YeHHAas 711 OIpeieNieHH s HANPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS AJIEMEHTOB.

IIpoekTHBII (pacHeTHBII) CPOK CyKObI: YCTAHOBIICHHBIH B CTPOMTENBHBIX HOP-
MaxX WM B 3aJaHHM HA MPOECKTUPOBAHKE IEPHOJ MCIONB30BAHUS KOHCTPYKTUBHOIO 3Jie-
MEHTA WM MOCTOBOIO COOPY’KEHMSL B YCIOBUSX €r0 HOPMATHBHOTO TEXHHUYECKOrO 00CIy-
JKHBAHUS 0 KAMUTABHOTO PEMOHTA M/WITH PEKOHCTPYKLIK W/HITH OKOHUaHHS JKCILTyara-
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I[H, OTCYATHIBAEMBI C MOMEHTA Hauala WIH BO30OHOBIIECHHS YKCIUTyaTalul 00BEKTa II0-
CJIe KaluTaIbHOTO PEMOHTA (PEKOHCTPYKIIHH ).

HopmaTuBHasi XapaKTepHCTHKA: MAaKCHMAIbHOE 3HAUYCHHE MapaMeTpa MarepHa-
na, pakropa, BO3ACHCTBHS, HATPY3KH, MOTYyYeHHOE MO Pe3yJIbTaTaM HCIBITaHHI C y4eTOM
CTaTUCTUYECKHX MOKa3aTeNiel yCTaHOBJIEHHOM 00ecneueHHOCTH, Kak mpasuiio 0,95.

ConporuBiieHde (HANPsKeHNE): MOKA3aTelb HANPSDKEHHOTO COCTOSHUS MaTepra-
na, SIBJSIFOIMKCS MEpOH MHTEHCMBHOCTH BHYTPEHHUX CHJI, OTHECEHHON K €IMHMIIE TUIO-
MY U XapaKTePU3YIOIUHA CTENIEHb TPOTHBOACHCTBHS BHEIIHUM Harpy3KaMm.

Bpemennoe conpoTHB/IeHHe: MAKCHMATBHOE 3HAUCHHE HATPSDKEHUS B MaTepuae
JUs TAHHOTO BUJIA HANPSHKEHHOTO COCTOSHHSA, ONpee/IeHHOE B COOTBETCTBUE ¢ TpeOoBa-
HHUSIMU CTaHIapPTOB.

Ko3¢ppunuueHTbl HaACKHOCTH (YACTHbIE): YUCIOBBIE MHOXKUTENH, YUUTHIBAIOIINE
BO3MOXHBIE HEONAronpHITHHIC OTKJIOHEHHS 3HaYeHUI HAarpy30K, XapakTePUCTHK MaTepH-
l0B M PACYETHOM CXEMbI KOHCTPYKTHBHOTO JIIEMEHTA OT PEANBHBIX YCIOBUH €ro SKCIUTy-
aTaluH, a Takke YPOBEHb OTBETCTBEHHOCTH MOCTOBOTO COOPYXKEHHSL.

BpemeHnHast Harpy3Ka: MEXaHUYECKUE CUIIBL OT TPAHCIIOPTHBIX CPEACTB, MEIIEXO-
JO0B U KUBOTHBIX, & TAKXKE CUJIBI TPUPOAHOTO MPOUCXOKACHHUA, BO3I[CI7'ICTByIOHlIfle Ha KOH-
CTPYKTHBHBIE 2JIEMEHTHI MOCTA.

XapaKTepUCTUKA KOHCTPYKIINY U MaTepuasia

J0JITOBEYHOCTD: CIIOCOOHOCTh CTPOHTENBHOTO 0OBEKTa COXPAHATH (HU3MHYECKAC 1
JpyTue CBOMCTBA, YCTAHABIMBAEMBIE MPH MPOSKTUPOBAHNM U 00ECTICUMBAIOIINE €r0 HOP-
MaJIbHYIO 3KCIUIyaTallio B TCUEHHE PACYETHOIO CPOKA CIIyKOBI IIPU HaJJIeXkKaIleM TeXHU-
4eCKOM 00CITy KIBAHUH.

TpemuHoCTONHKOCTh: CONPOTHBIEHAE JKENE300E€TOHHBIX KOHCTPYKIuit obpa3oBa-
HUIO U PACKPBITUIO TPELLMH.

Yeranocrs: nporece HaKOIIIEHHS TOBPEKICHUI MaTepuaia moj ACHCTBUEM Ie-
PEMEHHBIX HAMPSDKEHUM, MPUBOAAIIMX K M3MEHEHHIO CBOMCTB, 0OPa30BaHHUIO, PA3BHTHIO
TPEUIMH U Pa3pyLICHUIO.

Ilon3y4ecTh: CBOMCTBO MarepHana yBEINYNBaTh HEOOPATHEMYIO Je(opMaluio npu
MOCTOSIHHOM HArpy3kKe.

Pesakcanns HanpsiKeHHH: NPoLECC CHIDKEHNS HANPSHKEHUI OT BHENIHEH Harpys-
KH TIPH TTOCTOSTHHOM BeJIamHe e opMariiy.

CmiomHoOCTh 0eTOHA: CBOHCTBO, XapaKTEPU3YIOIIEE HENMPEPLIBHOCTh U OJHOPOA-
HOCTb Marepuana, B T.4. XapaKTE€pH3YIOLIYIOCS OTCYTCTBHEM aHOMAJIBHBIX 30H,
Pa3yIJIOTHEHHOTO OETOHA, IEOEHUCTOCTH U TPELIHH.

Ycaaka GeroHa: yMmeHblIeHHE 00BeMa, OOYCIOBJICHHAS MPOLECCOM THApaTaldu
IIEMEeHTa 1 IOTEPEH BOB! 3aTBOPEHHUS B TIPOLIECCE TBEPAEHHS OETOHA.

Knacc 6eTona: mpoyHoCTh O€TOHA CO CTAaTHCTHYECKO# oOecrnedeHHOCThI0 0,95.

IIpumeuaHue: B 3aBHCMMOCTH OT BHAA MPOYHOCTH OeTOHa ycTaHOBIEHBI Kiacchl OeToHa Ha: B —
cxatue; Bt — oceBoe pacTsxenue; By, — pacTsxkeHne npu usrude.

Mapka OeTroHa mo Mopo3ocToiikocTH F: OykBeHHO-4MCIOBOH HMAEHTH(UKATOD,
0003HaYAOIMHi METO] UCOBITAHHA OETOHA N0 CTAHJAPTH3UPOBAHHOM METOAMKE M YHCIIO
IIUKJIOB 3aMOPKMBAHUA M OTTaMBAHUM, KOTOpble OETOH MOXET BHIAEP)KAaTh O€3 MOBpe-
KJIEHUH ¥ CHIDKEHHS! TIPOYHOCTH, MPEBHILAIOIIMX HOPMHPYEMBIE MTOKA3aTENH.



IIpuzmenHas Npo4HOCTE 0€TOHA — OTHOIUCHNUE pa3pyIIAOLIE 0CEBOM CKUMAK0-
el cuibl 00pa3sta-Npu3Mbl CTAHAPTHRIX Pa3MEPOB K TUIOMIAIH €r0 CeYCHHs, HOpPMaslb-
HOI'O K 3TOH CHJIE.

[TOCT 24452-80]

[pumeyanue: B Tekcre CII 35.13330 TepMHH «IIPU3MEHHAsi MPOYHOCTBY» HCIONB3YETCS AJist 000-
3HA4YEeHUsA HOPMATUBHON NPU3MEHHOHN ITPOYHOCTH.

Moayas ynpyrocta: Ko3(p(UUMEHT NPONOPIMOHAIBHOCTH MEXIY HOPMATBHBIM
HanpsOKCHUEM U COOTBCTCTBYPOH.ICﬁ cMy OTHOCUTEITBHOM HpO[[OJTBHOfI ynpyro MrHOBCH-
HOM medopmarmeis Ipu 0CEBOM PACTSHKEHHUN/CKATHN 00paslia.

YcaoBHEIE 0003HAYEHKS

Ry, — pacueTHas NPOYHOCTH OETOHA HA MOMEHT NEPENAYM HANPHKEHUS C apMAaTyPEI
Ha OeTOH (MepefaTouHasi IPOYHOCTS ).

Gpp — HANPSDKEHUs B OCTOHE OT PAcUETHBIX HArPy30K B MOMEHT I€pelauu Hamps-
JKEHUIT ¢ apMaTyphl Ha OETOH Ha YPOBHE IIEHTpA TSDKECTH COOTBETCTBYIOIIEH IIPOIONIBHOM
apMaTypel ¢ YIETOM TIOTEPb.

12



2 OO01mue noJIoKEeHHs 10 PACUeTy KeJIe300e TOHHBIX YJ1EMEHTOB

Bcee pacyeThl jkenie300€TOHHBIX 2JIEMEHTOB JIEATCA HA ABE OOJNBIIAE TPYIIIHL pac-
YEeThI JKeJIE300E€TOHHBIX HJIEMEHTOB 0€3 MPEeIBAPUTEIBHO HANPSDKEHHS M PacyeThl NpeaBa-
PUTENTHHO HANPSDKEHHBIX HKENE300€TOHHBIX HJIEMEHTOB.

Bce pacueTsl kene300eTOHHBIX JIEMEHTOBR 0e3 MPeABAPUTENBHOTO HANPSDKCHAS JTe-
JISITCSA HA TPH TPYMIIBL: PACUETHI M3rHOAEMBIX 3JIEMEHTOB, PaCYETHl BHEIICHTPEHHO CKATHIX
3NIEMEHTOB W PacyeTHl 3JIEMEHTOB, MOABEP)KEHHBIX BO3ACHCTBUIO MOMEPEYHBIX CHII. Dile-
MCHTBI NMOABCP>KCHHBIC B03I[CI>'ICTBHIO nonepeYHbIX CUNT MOTYT OBITh KaK HM3rHO0acMbBIMHU
3JIEMEHTaMU, TaK U BHEIEHTPEHHO CXKATHIMU (PUCYHOK 2.1).

!
PacueTbl Kene300eTOHHDbIX |

JJIEMEHTOB
e T —— -
— —
PacueTsl xene300eTOHHBIX PacueTs! mpeaBapHTENBEHO
INECMEHTOB 0€3 NPeIBaPUTEIBHOIO HaINpPsKEHHBIX 3Ke1e300€TORHBIX
HanpsKeHuA INEMEHTOB
...... B \\ -

< T T

PacyeTni I’BFH638MMX PacueTtn BHELIEHTPEHHO CXaThIX PacueTnt JJIEMEHTOB, HOABEPIKECHHBIX
271€MEHTOB 2JIEMEHTOB | BO3ACHCTBHIO HONEPEYHBIX CHIT

PucyHok 2.1 — Pacuersl xene300eTOHHBIX 3JIEMEHTOB

H3rubaeMbie SJIEMEHTHI — 3TO HJIEMEHTHI, MOABEP)KCHHBIE BO3ACHCTBHIO M3rubaro-
IAX MOMEHTOB 0€3 BO3JCHCTBHS MPOAOJBHBIX CHJI. M3ruGacMble JIEMEHTBI TAKKE MOTYT
OBITh TIO/IBEP)KEHBI KPYUYCHHIO U BO3ACHCTBHIO TIOTIEPEYHBIX CHIL

BHENEHTPEHHO CXKaThie DIEMEHTHl — 3TO JIEMEHTBI, ITOJBEPKCHHBIE BO3ICHCTBHIO
C)KUMAIOIIUX TTPOJIOIBHBIX CHJI, TIPHJIOKEHHBIX LICHTPAJILHO WM BHEICHTPEHHO. BHENEH-
TPEHHO CXKATHIC DIIEMEHTHI MOTYT OBITh TAIOKE NOABEPKECHBI KPYUYCHHIO W BO3JICHCTBUIO
NONEPEYHBIX CHIL
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3 Pacuernbl H3rudéaeMuIx 3J1eMEHTOB

PacueTsl H3ru0aeMbIX 3JEMEHTOB AENATCS Ha ABE OOJBIIME TPYIIBL PACUYEThI 1O
HepBOii TPy NPEAEABHEIX COCTOSHHI M pacueThl MO BTOPOH rpymmne HpeAebHEIX CO-
crostHMH (pucyHOK 3.1).

PacueTsl n3rudaeMpIx
JICMCHTOR

PacgeTsl 110 nIEpBOii rpymnIe PacueTsl o BTOpoi# rpymme |
MPEeAEbHBIX COCTOAHMI OpedenbHbIX COCTOSHMA |

Pucynok 3.1 — PacueTsl H3ru0aeMbIX 2IEMEHTOB

3.1 PacueTsl 10 mepBoii rpynie npeaeI-HBIX COCTOSTHH

K pacyeram m3rudaeMbIX SJIEMEHTOB MO NEPBOM IPYyIIE MPEACTBHBIX COCTOSHHIA
OTHOCSTCS PACUETEI IO MMPOYHOCTH M BEIHOCIIMBOCTH (PHCYHOK 3.2).

Pacuersi no neppoi rpynmne
TIPEJCITLHBIX COCTOSHMET

o .

o .
—

PacueT 1o mpouHOCTH PacueThl 0 BEIHOCIHBOCTH |

Pucynok 3.2 — PacueTs! H3ru0acMBIX 3IEMEHTOB
3.1.1 Pacyer mo Npo4HOCTH

Pacuer m3rnbaeMbIX 37EMEHTOB PEKOMEHAYETCS IPOU3BOAUTL C MCHOJIB30BAHUEM
HENUHEHHON Ne(opMaOHHOi MOJENN W PYKOBOACTBYSCH CIIEIYIOIIMMH ITPEAIOCHUIKA-
MH:

- COMpPOTHBJICHHE OCTOHA PACTSHKEHHFO MTPIHIMACTCS PABHBIM HYJIIO,
- nrarpamMMel aedopMupoBanus OSTOHA U APMATYPHI ABYX- WIH TPEXJIHHEHHBIC,
- 3IMI0Pa OTHOCUTENBHEIX AedopMarmit IMeeT JIMHEHHBIH BU,

- 11 ynoGcTBa pacyeToB NMPHHATH BEPXHIOK TPaHb EMEHTA Hanbosee CxarToi, a
HIYKHIOK — HanboJiee pacTsHYTO.

IIpu ' >0 BEpXHSAA IPaHb CCUCHUS SBJIACTCA HAWOOJEE COKATON M K pacyeTy Hpu-
HHMAETCSI HOPMAIBHO OPMCHTHPOBAHHOE ceucHUE. [Ipu A’ <o HIDKHAA TPaHb CEUCHHS
SIBTIIETCS HAaUOOJIEE CXKATOM M K pacdeTy MPHHUMACTCS 00paTHOe ceueHue (IOBEPHYTOE HA
180°) (pucyHnok 3.3).

M ' — MOMEHT OT JICHCTBHSA PaCUETHHIX HArpy30K, KHM.
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Pucynok 3.3 — OpueHTaiysi pacueTHOTO CEUCHNS B 3aBUCUMOCTH OT 3HAaKa M3THOAOIIETO
MOMCHTa

[peaBapUTENEHO CEYCHUE IO BHICOTE PA3OMBAETCA HA JNEMEHTApHBIE YYACTKH C
OMPEJCIICHHBIM IHaroM » . KaxkIoMy y4acTKy NpUCBaUBAETCA MOPSAKOBBIH HOMED — CBEP-
Xy BHW3 (pHCYHOK 3.4).

gl

&

Wﬂo\u-‘-kmt\;m
h

Pucynok 3.4 - TIpuMep pa3OHEHNs CEUCHUS Ha JIEMEHTAPHEIC YUacTKH

B ofmem ciiydae pacdeT peKOMEHAYETCS TPOU3BOAUTE HPH TTOMOIIH KOMITBIOTEp-
HBIX CPEICTB MyTeM MOAOOpa Takoil BBICOTHI CXKaToi 30HBI OETOHA X , IIPU KOTOPOi
HaOJTFOaeTCs] PaBHOBECHE CHCTEMBL

:
SN +Y N, =0, 3.1
pei i

TAC k — HOMEP 3JIEMEHTAPHOIO YYaCTKA CEUCHHUS,

! — KOJIMYCCTBO SJIEMCHTAPHEBIX YYACTKOB CCHCHHU,

N, — yCUIHUE, BOSHUKAIOIICE B & -M DJICMCHTAPHOM YYaCTKE, kH,

i — HOMEP psaaa apMUPOBAHUS,

m — KOJIMYECTBO PAI0OB apMUPOBAHUS,

N, — yCUJIME, BO3HUKAIOLLEE B i -M PsAY apMUpoBaHus, KH.

Bo3MoxkHBI TP BapyuaHTa paspyLICHUA Ke1e300€TOHHOTO CEYEHN . nCpBHﬁ Bapu-
AHT TIPEAnoIaracT paspymeane CCHCHUA Mo paCTHHyTOfI apMarype, Korjia B OqTHOM u3 ps-
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JIOB apMHMpPOBaHUs JOCTHIraeTcs TpelaenbHas AeopMaris PacTsDKCHHS apMarypel -, .
Bropoii BapuaHT NpeanonaracT pa3pymieHie CEYEHAs MO CKaTOMy OGETOHY, KOT/Ia JIOCTH-
raercs npeneneHas aedopmanus ckarus OeToHa -,,. TpeTHit BapuaHT MPEArnonaracT of-
HOBPEMEHHOE Pa3spyLICHHE CEYEHHA N0 PACTSAHYTOH apMaType U CKaToMy OeTOHY, Koraa
npeaenbHas aedopManus pacTsHKEHUS apMaTypsl -, W TIpeAeabHas edopMamus cxaTus
6eToHa -,, JOCTHIAIOTCS OJHOBPEMEHHO. 3HAYEHHIE BHICOTHI CXKaTOM 30HBI OETOHA X , TIpH
TPEThEM BapHAHTE PA3BUTHA COOBITUM HA3bIBACTCS MPAHUYHON BBHICOTOH CXKaToit 30HBI Oe-
ToHa x, . I'paHMYHAdA BEICOTA C)KATOH 30HBI GETOHA x  TO3BOJIAET ONPEACIHTE BAPHAHT
pa3pyLUEHHS CEUEHHUSI.

I'panuyHas BHICOTA CKAaTOM 30HBI OETOHA x, OMPEHENIeTcs TeOMETPHUYECKH TO
SMIOPE OTHOCUTENBHEIX Aedopmannii ceuenus (pucyHok 3.5):

¥, W x, e ) (2
Yoo, men(H-X —a,,) (3.3)
X, = e, (H - a,, ) 5.X . (3.4)
X, ve,X, o, —a,,) (3.5)
X, (et o) =2, (H —a,,), (3.6)
RS a7

& + &

52 b2

B ¢opmynax (3.2) — (3.7):
¢,, — TIpefenbHas OTHOCUTENbHAs nedopmanus GeroHa cxxatuio coryiacHo m. 7.32 CII
35.13330 (pucyHok 3.5);
H — BBICOTA CeYEHMS (PUCYHOK 3.5), M;

a,.. — PAcCTOsHUE MEKAy Hambosee pacTSHYTOW T'PaHBIO CEUCHHS M LEHTPOM TSDKECTH
Hanbonee MPHOIMKEHHOT0 K Hel psija apMHpOBaHUS (PUCYHOK 3.5), M;

s,, — TpeJieNibHasl OTHOCHTENbHA Aedopmarust apmarypsl cormacuo 1. 7.47 CIT 35.13330

52

(pucyHok 3.5).

Erz

T

‘Xr v

T

=

Uswin

-Es2

PucyHok 3.5 — Dnropa OTHOCUTENbHBIX Ae(opManuii 1715 pacyeTa rpaHuIHOM BEICOTEI
CKaToM 30HEI OeTOHA
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Jlist ymo6CcTBa pacieToB BBOASTCS CICAYIOLINE YCIIOBHS:

TIPH ¥ < x, — NEPBBIil BApHAHT pa3pyLICHHs (pa3pylleHHE O PAaCcTIHYTON apMary-
pe) W\ TpeTHit (0HOBPEMEHHOE Pa3pyIICHIE CEUCHHs [0 apMaType U 6ETOHY);

TIPH x > x | — BTOPOH BapHaHT pa3pyLIcHUs (pa3pyLICHHE N0 CKATOMY OETOHY).

Yeunis, BO3HUKAIOIME B KAXKIOM JIEMEHTAPHOM Y4YacTKe v, , a Takke B KaOKIOM
PAIY apMHPOBAHUS ¥ ,, ONPEAENSIOTCS N0 GopMynam:

(3.8)
N,=-A0, (3.9)

B ¢popmynax (3.8) — (3.9):

4,, — INIOWAAb  -r0 SJIEMCHTAPHOTO YYacCTKa, M2;

o, — HANPOKEHHS B & -M IEMEHTAPHOM yuacTke, KH/M%;

4, — IUIOIIAAb  -Tr'0 psgaa apMUpOBaHWs, Mz.

si

o, — HAIIPSOKEHHS B i -OM PsIly apMUpoOBanms, KH/m>.

HanpspkeHnst B 3JIEMEHTaPHBIX YIacTKaX OETOHHOTO CEYEHHUS U PAAX apMUPOBAHHS
OTIpeNeNnsAIoTes MO AuarpamMmaM JaeopMUpoBaHus GeTOHA W apMaTypel (PUCYHOK 3.6).
JIAs yOpoIEHUsl pacyeToB JOMYCKAETCsl UCMONb30BaTh ABYXJIHHEHHBIE NUarpaMMBI Je-
(opmupoBaHus.

[eF Os

R} R

Er: Enz Es ! Esi Es2 &s

""""" 'Rs

Pucynok 3.6 — JIByxiMHeHHBIE AuarpaMMbl AehopMUpoBaHUs OeTOHA (ClIEBa) U apMaTypsl
(ctipaBa)

Jing GeToHa ABYXJIMHEHHBIMH AHarpaMMaMu AeGOpPMHUpOBaHMS BBOIITCA CIEMYIO-
LK€ YCIIOBHS:

OpH 0 > &, , (3.10)
— (3.11)
IpA o < &, <&, (312)
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T =ik, (313)

HpH £, < E, SE,,. (314)
o~ R,: (3.15)

R,
b=t (3.16)

B ¢opmymnax (3.10) — (3.16):
¢, — OTHOCHTENbHAS HedopMaIus & -ro IEMEHTAPHOTO Y4acTKa OETOHHOTO CCUCHUS,

F, — MOZIyJIb YTIPYrocTH GeToHa cormacHo Tabmune 7.11 CIT 35.13330, kH/M%;

R, — PacuUETHOE CONpPOTUBICHHE OETOHA CXKATUIO cornacHo Tabmuue 7.6 CIT 35.13330,
KH/M;
¢,, — OTHOCHTENBHAI fedopmarms 6€TOHa, OImpeAeNAIOIAs TPAHHIY YIIPYTOCTH.

JUtst apMaTryphl ABYXJIMHEMHBIMH AWarpaMMamu JIe(hOPMHPOBAHHS BBOIATCA CIie-
AYIOLIUE YCIIOBHL:

Oph -6, <&, < -5, (317)
o, - R (3.18)

OpA -¢, , <s,<¢,, (319)
TETE (3.20)

npu c,<e,%¢,, (321)

. R (3.22)

. _ R
£, = Fh (3.23)

B dopmymax (3.17) — (3.23):
£, — OTHOCHTENBHAS AeopMalns : -ro psjia apMAPOBAHNS,

R, — pacueTHOE COIPOTHBICHNE apMaTrypsl cornacHo tabmmue 7.16 CIT 35.13330,
KH/M2:

E, — MOJYITb YIPYTOCTH apMarypsl corntacHo Tabmme 7.19 CIT 35.13330, xH/m?;

¢, — OTHOCHTENBHAs AedopMarus apMaTypsl, ONPEAEIIAIONAs IPAHULY YIPYTOCTH.

OrHOCHTENbHBIE Ae()OPMAIMH & -TO IMEMEHTAPHOTO Y4acTKa OGETOHHOTO CEYEHHS,
OIIPE/IENACTCS TEOMETPHUECKH (PUCYHOK 3.7):

OpH ¥ < x . (3.24)
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_salh - - X))

S ST - (3.25)
Ipa x > x , (3.26)

. Ebz[hk — (H -X )]

ol 0] (3.27)

B dopmynax (3.24) — (3.27):
#, — PACCTOSHUE MEXKAY HIDKHEH MPaHbi0 CEYESHUS W IIEHTPOM 4 -TO 3JIEMEHTAPHOIO
ydgacTka (PUCYHOK 3.7), M.

gbk\ &2
P Ebk k ;}> ,,,,, /
S
T =g/ & &
S ]

7 Ve

PucyHOk 3.7 — OIiopsl OTHOCHTENBHEIX AedopMarnuii uist 6eToHa (CiieBa — cayyaif pas-
PYILIEHH 110 apMaType, cpasa — 1o OETOHY)

OtrocuTenpHble AehopManiy  -ro psfa apMUPOBAHMS, ONPEAENAeTCS reoMeTpHIe-
CKH (PUCYHOK 3.6):

IIPH X < X, (3.28)
__gale, - (H - X

e — (3.29)

IIpH x > x,, (3.30)
eyla, - (# - X)]

- " : (3.31)

B dopmynax (3.28) - (3.31):
a, — PACCTOSIHUE MEXIy HIDKHEH TDaHM CEUCHUS W IIEHTPOM TSXKECTH i -TO psja ap-
MHUPOBaHHs (pUCYHOK 3.8), M.



Esi Esi \ / En2

Asmin

Sf—1&

Pucynok 3.8 — DIrops! 0THOCHTENBHBIX AeopMaLiii /Ul apMarypel (CiieBa — ciydai pas-
PYLIEHHS TI0 apMaType, crpaBa — 1o GeToHy)

PaccrosiHue Mexny HWDKHEH TpaHBIO CCYEHHS M IIEHTPOM i -TO SJIEMEHTApHOTO
y4acTka », GETOHHOTO CEUCHHMs MPH HyMEpaluK YYaCTKOB CBEPXY BHH3 OT eUHHIIB H Ja-

Jiee JOTYCKAaeTCs OMpPEeNaTh o GopMmyJe:
h, = H —(k—l)v—%. (3.32)

ITocne ompeneneHus: BHICOTHI CXKaTOM 30HBI OETOHA ¥ , IPH KOTOPO# coOmoaaeTcs
ycnoBue (3.1), TPOU3BOANTCS pacyeT NPEICIbHOT0 M3TAOAOIIET0 YCHITHS ar ,

i m i m
M, =M, +3SM, =N, +Y N_a,. (3.33)
k=1 i=1 k=1 i=1

PacueT NpOYHOCTH CEYeHHS M3rHOAEMOro SJIEMEHTA 3aKNII0YaeTCs B MPOBEPKE
VCIIOBHS

MM, (3.34)

rae a ' — u3rubaronuit MOMEHT OT JEHCTBHS PACUETHBIX HATPY30K, KHM.

PacueTsl pekoMeHIyeTCs IPOM3BOANTE B TAOMMYHOM BHAE (PUCYHOK 3.9).
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Hapamempwt Gemona
N | b | A | Ec | o0 | N | Mue
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7

nn| m | m | - |klla| xH |xHwm

T P 4P P P P
ZN 57 My | Za \‘i'Asi' Tsi ZASi Osi

Pucynok 3.9 — ITpumMeps! TabnuL JUIsL pacdeTa Mo MPOYHOCTH
Jnsa pacyera 371€MEHTOB, MOABEPKEHHBIX BO3ASHCTBHIO TONEPEUHBIX CHJI, HEOOXO0-
IUAMO OTIPEIENICHHE I0I0KEHUS PABHOACHCTBYIOMIEH YCUINA B pacTsHYyTOH apMarype.

PaccTostHuEe MeX 1y HUKHEH TDaHbBIO CEUCHHS U PABHOACHCTBYIOMICH YCIINH B pac-
TAHYTOR apMaType o, ONPEAEISIETCs IO (hOpMyIIE:

Y aldlo!
g m (3.35)
> Aoy

i=1
TO€ o’ — PACCTOSHUE MEXIY HIDKHE! TPAHbIO CEdEHUS U LICHTPOM TSDKECTH i -TO PACTSHY-
TOroO psiia ApMUPOBAHUS, M;
47 — IIIOMIA/TH  -TO PACTAHYTOTO Ps/ia ApMHPOBAHHUS, M*;

7 — HAIIPSDKEHHS B i -M PACTAHYTOM Psily apMHpOBaHms, KH/M’.
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Jlng yno6erBa pacyeToB BBOAWTCS CIEAYIOIINIA KPUTEPHil ONpeaeIeHUS COCTOSHUS
apMartypsl:

pH & > 0,
a,=al, (3.36)
A, =42, (3.37)
7,=0l (3.38)

3.1.2 PacueTnl 110 BLIHOCJIHBOCTH

Iepen pacyeToM MO BEIHOCIMBOCTA HEOOXOMUM PACcIET T€OMETPUYCCKHX XapaKTe-
PUCTUK ceueHus (pucyHok 3.10).

PacuyeTsl 1O BEIHOCIIHBOCTH ‘

Pacuet TCOMETPUUECCKHX XapaKTCPHCTHK CCUCHUA
|

PacueT 110 BHIHOCIMBOCTH

Pucynok 3.10 — PacueThl o BHIHOCIIMBOCTH

Iepen pacdeTOM IO BEIHOCIMBOCTH HEOOXOAMMO TOMYYHUTH YCIINS OT ABYX 3arpy-
JKEHUH, OJHO M3 KOTOPBIX MHPEANONAraeT AOCTHXKEHHE MAKCUMAIbHBIX HOPMAJIBHbIX
HalnpsbkeHHi B 6ETOHE W apMaType, a BTOpoe — MHHUMAaNBHEIX. Takke HE0OX0AUMO Ornpe-
JENUTBCS ¢ THIIOM HArpy30K (3HAKOMOCTOSHHBIC WITH 3HAKOIIEPEMEHHEIE), BO3ACHCTBYIO-
X HA JIEMEHT.

3HAKONOCTOSHHBIMU HArpy3KaMH HA3bIBAIOTCA TaKHE HArpy3Kd IEPBOTO M BTOPOTO
3arpy>KeHUi, KOTOPbIC BBI3BIBAIOT CXKATUE U PACTSDKEHHE OJHUX M TEX XK€ TPAHEH ceyeHus
(pucyHok 3.11).

3azpyacenue 1 3azpyorcenue 2

Pucyrok 3.11 — Dmopsl HOPMaTBHEIX HAIPSHKEHUH OT 3HAKOIOCTOSHHBIX HAIPY30K

3HaKOMCPEMCHHBIMH HArpy3KaMH HA3BIBAIOTCS TAKUE HArPYy3KH MEPBOrO M BTOPOrO
3arpy’kKeHHi, KOTOpbIC BRI3BIBAIOT CXKATHE M PACTSHKCHHE Pa3HBIX IpaHEl ceueHms (pucy-
HOK 3.12).
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X:

3azpyorcernue 1 3azpyocenue 2

Pucynok 3.12 — Dmtopsl HOpMaJBHBIX HaNPsHKEHHH OT 3HAKOTICPEMEHHBIX HarPy30K

Iepen HauaIoOM pacueTa HEOOXOAMMO OMPEACTUTBCS SBJISIOTCS JId HAIPY3KH OT
LIEPBOTO ¥ BTOPOTO 3arpy’KeHHi 3HAKOTICPEMEHHBIMA FITH 3HAKOITOCTOSTHHBIMIL:

npu ur/ >0 | a ] >0 — 3HAKOIOCTOSTHHBIC,

Opa v/ <0 | M/ < 0 —3HAKOIIOCTOSHHBIC,

Oph » [/ >0 M A ] <0 — 3HAKOIICPEMCHHEIC,

IOpu a/ <o U ar/ >0 — 3HAKOIIEPEMCHHEIE.

M! WM M/ — n3rubaromme MOMEHTH OT ACHCTBHS HArPY30K IPH PacyeTax IO BbI-
HOCIUMBOCTH OT IIEPBOr0 ¥ BTOPOT'O 3arpy>KEHUH COOTBETCTBEHHO, KHM.

Eciu Harpy3ku SBISIOTCA 3HAKOIIEPEMEHHBIMU, TO LIEPE]] PACUETOM 110 BHIHOCIHBO-
CTU HEOOXOIMM PacyeT TEOMETPHUESCKIX XapPAKTEPUCTUK HOPMAIbHO OPUEHTUPOBAHHOIO
ceueHus u odparHoro ceueHus (moBepHyToro Ha 180°). Ecnyu Harpy3ku SBISIOTCS 3HAKO-
IIOCTOSHHBIMH, TO IPOM3BOAMTCS PACUET [EOMETPUYECKHX XAPAKTEPUCTUK HOPMAJIBHO
OPHEHTHPOBAHHOIO CeUeHUs (PUCYHOK 3.13).

B, b
:a;: NJ /; : /// / ;;\l
e Sy
b B,
M7>0 Mi<0

Pucynok 3.13 — CxeMBbl K OnpeIesIeHAI0 TeOMETPHIECKHX XapAKTEPUCTUK HOPMATIBHO
OPHCHTHPOBAHHOIO CEUSHHS (CIpaBa) U 00paTHOTO (CIeBa)

3.1.2.1 Pacuer reoMeTpru4eCKHX XapaKTEPACTHK CEYEHHS

I'coMeTpHYIECKIE XapaKTEPHCTHKH ONPEACIIOTC 6e3 yueTa paboTsl OETOHA pacTsi-
HYTOMH 30HBI.
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JIns ynoGcTBa pacueToB BEPXHIOK TPaHb JJICMEHTa MPUHUMAETCA HAMOOJIee CHKa-
TOM, a HIKHSA — HanOoJee pacTAHyTOH (PUCYHOK 3.14).

Mi>0 Mi<0

A |

X

9060 S GBS
eod0GOOES ® @ © @ & @ @ @

PucyHok 3.14 — Cxema 1j1d pacyera reOMETPHYECKIX XapaKTEPUCTHK ITPHUBEICHHOIO CE-
YCHUS

OO6mwmii cryvaii pacdera MpemosiaracT moa00p Takoi BBICOTHI CKaTOH 30HbI O€TOHA
X , IpH KOTOPO# CTaTHYECKHIi MOMEHT WHEPIMHA MPUBEICHHOTO CEYEHHs OTHOCHTEIIBLHO
ero ke LIEHTPA TsHKECTH 00paIacTCs B HOJIB:

s*-s" =o, (3.39)

rae s’ — CTaTMYECKU MOMEHT MHEPLIMHK CKATON YaCTH CECYCHHMS, JIKAIEH BBIIIC LICHTPA
TSDKECTH IPUBEIEHHOIO CEYCHUS M B3ATHI OTHOCHTEIBHO IIEHTPA TSHKECTH MPUBEACHHOTO
CeUCHHUS, M,

§” — cTaTMYEeCKUii MOMEHT MHEPLUH PACTSIHYTON YaCTH CCUCHHMS, JISKAIICH HUKE
TICHTpa TsHKECTH MPUBEICHHOTO CEUSHUS W B3ATHI OTHOCHTENIBHO LIEHTPA TSHKECTU MPH-
BEICHHOTO CCUCHHUS, M.

Cratuyeckuii MOMEHT MHEPLUHU CKATOM YaCTH CEYCHHUs, JIEKAINEH BbIlIC LEHTPA
TSDKECTH MPUBEACHHOIO CEUYECHUS U B3ATHI OTHOCHTEIILHO LIEHTPA TSHKECTH HPUBEACHHOTO
CEUEHH 5° , ONPENENETCs Mo popMyIie:

ST =8, + (1Y S°, (3.40)

rIe s, — CTATUYCCKUI MOMEHT MHEPLMHU CXKATOW OETOHHOW YacTH CEUECHHUs, B3ATHIA OTHO-
CHUTEJLHO IIEHTPA TSHKECTH MPHBEIEHHOTO CEUCHHS, M,

i — HOMEp PsAia apMUPOBAHMUSL,
m — KOJIMYECTBO PAIOB aPMUPOBaHMS;

8¢ — CTATHYCCKHAH MOMEHT MHEPLUM i -T0 CKATOTO Psijia apMUPOBAHUS, B3ATHIH OT-
HOCHTENIBHO CHTPA TSDKECTH IIPUBECHHOTO CEUEHHS, M

n' — KO3(pPHUIUEHT TPUBEICHNS ApMUPOBAHUA K OCTOHY, YUMTHIBAIONIHMIA BHOPOTIOI-
3y4yecTH OETOHA ¥ MPUHUMAEMBII COTacHo ykasanusaM 1. 7.48 CIT 35.13330.
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CliosKHBIE CEUCHIST PEKOMEHIYEeTCsT pa3OHBaTh Ha OTACIBHBIE YIaCTKU IPAaBUIBHOM
reoMeTpuueckoit GopMel. CTaTHYECKHi MOMEHT HHEPIUM C)Karoil OeTOHHOM uacté s, ,

pa36I'ITOi;I Ha OTACIBHBIC YYACTKH, OTIPCACIIACTCA 110 q)OpMyJ'IC:
i 1
szzsbk =2Abkybk’ (341)
k=1 k=1

rac » —HOMED y9acTKa CCHUCHU,
/| — KOJIMYECTBO YYACTKOB CCUCHUS,

s, — CTAaTMYECKUH MOMEHT MHEPIUH ¢ -T0 YUacTKa CEUEHMsI, B3STHI! OTHOCUTEIIHLHO

ICHTPA TOHKCCTA NPUBCACHHOTO CCUCHUS, M3;

4, — IUTOMIAb  -I'O YYacTKa cedenns (pucyHoK 3.15), M°*;

bk

v,, — PACCTOSHIE MEXAY LIEHTPOM TSLKECTH & -TO YIaCTKa M LIEHTPOM TSDKECTH TIPH-
BEJICHHOTO CEUeHNs (PUCYHOK 3.15), M.

Az

Vou

iy. M. npue,
CeHeHusl

Vo2

PucyHok 3.15 — Pa30neHne cedeHus Ha y4acTKH

Craruueckuii MOMEHT MHEPLMH | -T'0 CKATOTO pAAa apMUPOBAHUS S¢ ONpEAENsieTCs
mo dopmy.ie:

85 = Ag(ag - a), (3.42)
a=H-X. (3.43)
B ¢opmynax (3.42) — (3.43):

A

— IUIOIIA/Ib i -I'0 CXKATOIO Psia ApMUPOBaHUA (PUCYHOK 3.16), M2

si

a — PACCTOSIHUE MEXy HIDKHEN IPAHBIO CEYCHUS H LIEHTPOM TSHKECTH i -TO CHKATO-
IO psifa apMUpOBaHUs (PUCYHOK 3.16), M;

a — BBICOTA PAcTAHYTOM 30HBI 6eTOHA (PUCYHOK 3.16), M;

H — BbICOTA CEYEHHS (PUCYHOK 3.16), M.
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Y. m. npus.
ceveHus

<
S

PucyHnok 3.16 — ITonoxxenue cxxarbix psaaoB apMUPOBAHKS

Craruueckuii MOMEHT MHEPUMM PACTAHYTOM 4acTH CEUYECHUS, JeXaleld HIKE IeH-
Tpa THKECTH NPUBEICHHOIO CEYEHWS W B3ATHI OTHOCHTENBHO LEHTPA THKECTH IPHBE-
JEHHOTO CEYEHHMs S , ompenensercs o popmyie:

sT-wy s”, (3.44)
S: = A:(a - Ll_:). (345)

B dopmynax (3.44) — (3.45):

S7 — CTATHYECKNUH MOMEHT MHEPLUM i -I'O PACTAHYTOrO PANa APMUPOBAHMS, B3ATHIA
OTHOCHTEITBHO IEHTPA TSHKECTH TPHBEICHHOTO CEUSHHS, M)

47 —TIOMIAN : -TO PACTAHYTOTO PAIa APMHPOBAHHS (PHCYHOK 3.17), M7,

a’? — PaCCTOSTHUE MEKAY HIKHEH IPaHbIO CEUCHHS M LEHTPOM TSDKECTH i -TO PacTs-
HYTOTO psifia apMUpOBaHus (PUCYyHOK 3.17), M.

L yd e
Y. m. npus.
CeueHus

)
®
H

P
si
a

® ©
e e
e o
® @
e 8

(o
3
3

Pucynok 3.17 — TlonoxkeHue pacTSHyTHIX PIAOB apMUPOBAHHS

Jlist ynoOcTBa pacyeToB BBOAATCS CIIEIYIONINE KPUTEPUH OTIPEIEIIEHHs COCTOSHUS
apMaTyphl:

IIPpA o, > a, (346)
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- (3.47)

4, =45 (3.48)
IpH a, < a, (3.49)
a,=a’, (3.50)
A, =47 3.51)

B dopmynax (3.46) — (3.51):

a, — PacCTOSHUE MEXAY HIDKHEH IPaHBI0 CEUSHHUS M LEHTPOM TSXKECTH i -IO psiaa
apMHUpPOBaHHUA, M;

A, — TUIOIAb  -T'O PS/IA APMUPOBAHMS, M2,

si

[IpuBeaeHHBIE BhILIE (POPMYJIIBI IIO3BOJISIOT BEIYUCIUTE BEICOTY CHKATOM 30HBI O€TO-
Ha X .

MOMEHT HHEPLMK NPUBEACHHOIO CCUCHHS, B3SATHI OTHOCHTEIBHO LCHTPA TSHKECTH
IIPUBE/ICHHOTO CEUCHMNS 7, , OIpeaessercs no hopmyie:

red >

I, :Ib+(n'—l)£ 1j,+n'zm: 7, (3.52)
5= ag(a-az), (3.53)
17=a%(a-a’). (3.54)

B ¢popmymnax (3.52) — (3.54):

7, — MOMEHT WHEPLMH CXaToH OCTOHHON YacTH CEYEHMs, B3ATHIH OTHOCHTENBHO
LIEHTPA TSUKECTH TIPHBEJICHHOTO CEUEHHS, M";

I — MOMEHT WHEPIWH i - O CXKATOTO PAfa apMHUPOBAHHS, B3ATHI OTHOCHUTEIBHO

LCHTPA THKECTH TPUBCACHHOTO CCUCHHUA, M4;

17 — MOMEHT HHEPIHH : - TO PACTAHYTOTO PsiIa ApMHPOBAHNS, B3ATHIA OTHOCHTEIh-
HO IIEHTPA TSHKECTH PHBEICHHOTO CEYeHMUs, M.

MOMEHT MHEPLMH CKaTol OETOHHOW YacTH CedeHHA 7,, Pa3OMTON Ha OTAENbHbLIC
YUacTKH, OMpeaensiercs no hopMmyIe:

1

I, = Z (Ibok + Abky:h )> (355)

k=1

TIe 7,,, — COOCTBEHHbI MOMEHT MHEPLMHU & - [0 YIACTKA CEUCHMSL.

b0k
3.1.2.2 Pacuer no BLIHOCJIHBOCTH

HanpspkeHus B 6€TOHE W apMaType ONMpeNeNsTIoTCS MO MPaBUIaM pacdeTa yIpyrux
MarepHaos.

Pacuer HOpMallbHBIX HampsbKEHHEt B OETOHE M apMaType NpPU 3HAKOIOCTOSHHBIX
Harpy3Kkax IMpou3BOJMTCA IO hopMyIaMm:
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o= T (3.56)

G (3.57)

M7 -X -a
-, MY e, (3.58)

I

red

4 - - a
.= M - X —a) (3.59)

B dopmymax (3.56) — (3.59):

o, W o,, —HOPMaJbHBEIC CKMMAOIINE HAPDKCHNS B O€TOHE B BepxHel rpaHu ce-

b1
ueHHs OT M/ M M; COOTBETCTBEHHO (pHcyHOK 3.18), KH/M?;

/

M/ W M — M3rUbaIONINe MOMEHTEL OT ASUCTBHS HATPY30K HPH pacueTax IO Bbi-
HOCJIMBOCTH OT IIEPBOT0 U BTOPOTO 3arpy KEHHUI COOTBETCTBEHHO, KHM;

X — BBICOTA CXKATOH 30HBI OCTOHA HOPMAIFHO OPUEHTHPOBAHHOTO CEUCHHUS (PHCY-
HOK 3.18), M;

7,, — MOMCHT MHCPUVUH HOPMAJIBHO OPUCHTHPOBAHHOTO IPHUBEIACHHOI'O CCYCHUS,

B3ATEIfl OTHOCUTENBHO HEHTPA TSHKECTH HOPMAIBHO OPHEHTHPOBAHHOIO IPUBEACHHOTO
ceueHus, M*;

o, U o,, —HOPMAJbHbIC PAacTArUBAIOLIVE HANPHKCHUS B ApMATYPHOM PSY, JICKa-

51
M BONM3M Hambomee PacTAHyTOM IPaHu CEUEHUS, OT a7, M ir, COOTBETCTBEHHO (PHCY-
HOK 3.18), KH/MZ;

»' — KO3 PULHEHT NpHUBEACHHS apPMUPOBAHHS K OCTOHY, YIHTHIBAIONIHI BHOPOTIOJI-
3y4ecTH GETOHA M MPUHAMAEMEIit cortacHo ykasaamsM 1. 7.48 CIT 35.13330;

a,,. — DaccTosHWe Mexay HamOoliee PAaCTSHYTOW I'PAHBIO CEYCHUS M IEHTPOM Ts-

smin

*&ecTH HanboJiee MPUOIKEHHOTO K Helt psafa apMIPOBaHUs (PUCYHOK 3.18), M.

PucyHok 3.18 — Dnropsl HOpMaTbHEIX HANPSKEHWH OT 3HAKOIIOCTOSIHHBIX HATPY30K

Pacuer x03(pHUIMEHTOB aCHMMETPHUHM LIHKIA /IS OCTOHA p, W apMaTypel p, IPH
3HAKOIOCTOSIHHBIX HATPy3Kax MPOU3BOAUTCS 10 (hopMyiaMm:
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e o)
b o max {0'“;0' }
)

; (3.57)
_ O min min {0-:1-*0-:2 2
p.= =— (3.58)

O X {050,

B dopmymnax (3.57) — (3.58):
»un — MUHHAMAJbHBIE HOPMAJIHBIE CXKUMAIOIINE HAMPSDKEHUS B OETOHE B BEPXHEH
TrPaHd CEUYCHUS, KH/M%;

o

- — MaKCUMAaJIbHBIC HOPMAJIBHBIC COKUMAIOIIUC HATIPAYKCHUA B OeToHe B BerHCﬁ

b rax.
TpaHHl CEUYECHMUS, xKH/M%,
- — MUHUMAaJIbHbIE HOPMAJIHHBIE PACTATMBAOIINE HAMPSLKEHUS B apMaTypPHOM

Ay, NeKaumM BOII3K Hauboee PACTSHYTOM rpaHu ceuennus, kKH/m?;

o.. — MaKCHMaJbHbIE HOPMAILHBIE PACTATUBAIOILME HANPSDKEHUS B apMaTypHOM
Ay, AeKaumm BOH3K Hauboee PACTAHYTOM rpaHu ceuenns, kH/m .

PacueTHBIE COIPOTHBICHNS OCTOHA CKATHIO R,, W apMaTyPHON CTATH PaCTSHKCHUIO
R, TIPH pacyeTax 10 BEIHOCIMBOCTH IPH 3HAKOIIOCTOSHHBIX HArPy3KaxX OMPEAENSIOTCS 0

bopmymam:
R, =0,65,6,R,, (3.59)
Ry =88R, (3.60)
B dopmynax (3.59) — (3.60):

B, — KO3(PULIMEHT, YUUTHIBAIOUIMI POCT NPOYHOCTH OETOHA BO BPEMEHH U IPUHM-
Maemeli o Tabmure 7.8 CIT 35.13330;

s, — KOO uIMEHT, 3aBUCATIMIA OT ACHMMETPHH LUKJIA OBTOPSIOLIMXCS HaNpsKe-
Hull B 6€TOHE p, W IPHHUMAEMBII 110 Tabmure 7.9 CIT 35.13330;

R, — PpacdyeTHOE CONPOTUBJICHUEC OETOHA CXarulo comtacHo Tabmune 7.6 CII
35.13330, kH/™'.

s,, — K03(pULUEHT, 3aBUCAIMI OT ACHMMETPUH LUKIIA H3MCHEHHUS HANPSDKEHUH B

ps

apMarype W npuHUMaeMblii o Tabmine 7.17 CIT 35.13330;

8,, — KO3(QOQHUIMEHT, YINTHBAOMMN BIASHAC HA YCIOBHS PaOOTHI apMaTyPHBIX

3JIEMEHTOB HAIMYWS CBAPHBIX CTHIKOB MJIM HPUBAPKH K apMaTypPHBIM 3JIEMEHTaM APYTHX
9JIEMEHTOB M MpUHUMaeMblii mo Tabmune 7.18 CIT 35.13330 (mpu OTCYTCTBHHM CBAapKu

o =1);

R, — PacCyETHOE CONPOTHUBICHME apMaTypbl PACTKCHUIO cOrjiacHO Tabnuue 7.16
CIT 35.13330, kH/m".

Pacuer m3rubacMbix SJIEMEHTOB MO BHIHOCIHBOCTH 3AKIIOYACTCS B OrPaHMYCHHH
MaKCHMATHHEIX HOPMAJBHBIX CKUMAONTIX HANPSDKCHAH B OSTOHE o,,, W MaKCHMATBHBIX
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HOPMAJTBHBIX PACTATHBAIOINMX HANPSDKEHHI B apMartype o, . OrpaHIdeHns HanpsOKEHUH

HPH 3HAKOTIOCTOSHHBIX HArPy3KaX MPOM3BOAUTCS HCXOAA U3 YCIIOBHIA:
ome S Ry (3.61)
(3.62)

IIpu pacyerax Ha 3HAKOMEPEMEHHBIE HATPY3KH BBOJAMTCS MOMOIHUTEIBHOE AOMY-
mienue. [IpUHIMAETCs, YTO HArpy3KU BEI3BIBAIOIINE CKATHE BEPXHEN TPAHH CEUCHHS, OT-
HOCATCS K TIEPBOMY 3arpy>KeHHIO, a Harpy3KH, BHI3BIBAOIINE CKaTHE HIDKHEl IpaHH ce-
YEHHS, OTHOCATCS KO BTOPOMY 3arpY>KEHHIO.

Pacyer HOpMAJIGHBIX HANpPsHKEHHN B OCTOHE W apMarype NpH 3HAKOTIEPEMEHHBIX
Harpy3kax mpou3BOJUTCA 10 hopMyJiam:

Ol (3.63)
sk -0, (3.64)
ol =0, (3.65)
s
opy - L (3.66)
, ed 2
5 _ MUIX, - (H —a,, )]
- ™ . (3.67)
s MIH-X -a,)
ol S e (3.68)
. M, -x))
R (3.69)
PR CH AL (3.70)

B ¢popmynax (3.63) — (3.70):

. — HOPMATBHBIE CKHMAIONINE HANPSOKEHHs B OCTOHE B BEPXHEH IPAHM CCUSHUS
ot um/ (pucyHok 3.19), kH/m%;

M — W3rHGAKONE MOMEHT OT JIGHCTBHS PACUETHBIX HArPY30K NPH PAacyeTax o

BHIHOCJIMBOCTH OT IIEPBOIO 3arpy>keHusi (MPHHSATO, YTO NEPBOE 3arpy’KEHHUE BHI3BIBACT
CKaTHe BEpXHel rpaHu ceueHus ), KHM;

X, — BBICOTA C)KaTOH 30HBI OETOHA HOPMAJILHO OPUCHTHPOBAHHOTO CEYEHHUS (PUCY-
HOK 3.19), M;
1., — MOMEHT MHEPLMM HOPMAIFHO OPHEHTHPOBAHHOTO MPUBEIECHHOTO CEUCHHS,

B3ATHIA OTHOCHTENBHO LEHTPA THKECTH HOPMATBEHO OPHEHTHPOBAHHOTO MPHUBEACHHOTO
ceueHmsT, M
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H

o} — HOPMaJIbHBIEC HANPSHKEHUS B OETOHE B HUKHEW T'PaHM CEUCHHS OT M (pHCy-
HOk 3.19), kH/™’;

B
b2

ot i ! (pucyHok 3.19), kH/M%;

— HOPMAJIBHBIC CXKUMAIOIINC HAMPHKCHUSA B OeToHE B BCpXHCfI Tpanu CCUCHUA

[eg

o), — HOpMaJbHBIE HANPsDKEHWS B OSTOHE B HIDKHEH TpaHM CEYEHHS OT i, (pHUCY-
HOK 3.19), xkH/M?;

M

— Merudarmme MOMEHT OT JeHCTBHS PACUeTHBIX HArPY30K IIPH pacueTax no
BEIHOCJTHBOCTH OT BTOPOTO 3arpyeHHs (MPUHATO, YTO BTOPOE 3arpy>KEHHE BBI3HIBAET

C)KaTue HIDKHEN rpaHu ceueHus), KHw;
X, — BBICOTA C3KaTOH 30HBI OETOHA O0PATHOrO ceueHUs (PUCYHOK 3.19), M;

1.,, — MOMEHT WHEPITHH 0OPAaTHOTO MPHBEICHHOTO CEUCHUS, BISTHIM OTHOCHTENBHO

4
LCHTpA TLKCCTH O6paTH01"O TIPUBCACHHOTO CCUCHHUS, M

B

o, — HOPMAJIbHBIC C)KUMAIOIIMNEC HAMPAXKCHNS B BEPXHEM apMaTypHOM pAay, JI€XKa-

1

mpM BOI3M HAMOOIEE CHKATOM rpaHu ceueHns, oT A/ (pucyHok 3.19), kH/m?;

a,,, — PACCTOSHUE MEXTY HUKHEH IPaHbBIO CEYEHUs M LIEHTPOM TDKECTH Hanboee
yIaJIe€HHOTO OT Hee Psila apMUPOBaHKSA (PHCYHOK 3.19), M;

o — HOpMAJbHBIC PACTATHMBAONINE HANPSKCHHUS B HIDKHEM apMaTypHOM psy,

s1

JexaIM BOTH3M HanGoMee PacTAHYTOH TPaHH cedenus, OT » ! (pucyHok 3.19), kH/m?;

a. . — PAcCTOSHME MEXTY HWKHEH TPaHbIO CEUEHHs U TIEHTPOM THKECTH HamboJee

IpUOIIKEHHOTO K HEl psijia apMUPOBAHUSL,

o!, — HOPMAJIbHbIC PACTATUBAIOIIME HANPDKEHHS B BEPXHEM apMarypHOM Py,

2

JNeKAIM BOTH3N HanGosiee PAacTARYTON rpaHy CedeHus, oT o ! (prcyHok 3.19), kH/,

o — HOPMaJIBbHBIE CKUMAIONTAE HAMPSDKEHHS B HIKHEM apMaTyPHOM Py, JiexKa-

.2

MM BOJIM3H HaOOJIee CKaToH rpaHu ceUeHHs, OT M ! (pucyHok 3.19), kH/M?.

-0

® & ® & S @ &

F% 4

Qsmax
Aismin

LYYLY Lo/
see

o aumle

T we 1 ok 30z Pl o
3azpyacenue Sazpyxcenue 2

Pucynok 3.19 — Dntopel HOpMATBHBIX HANPSHKEHHH 0T 3HAKONIEPEMEHHBIX Harpy30K

Pacuet k02 HUIMEATOB ACHMMETPUH TIHKJIA JUTSE OETOHA M apMaTyPHI TIPH 3HAKOIIE-
PEMEHHBIX HArPy3Kax MPOU3BOAUTCS MO GopMynam:
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B .
B b min bl:’ 52}
= I G LY N
P e okl ol (3.71)
0 O min foiiol) 0
py i M oiion} O (3.72)
o-bl‘tm( max {O-bl;o-bz} 0.52
s Ora min{oliol) 37
T (3.73)
i O i foliof)
B e e (3.74)
U:nﬂx max {051’612}

B ¢opmynax (3.71) — (3.74):
p. — KO3 PUIHMEHT aCUMMETPUH ITUKJIA MOBTOPAIOIINXCS HANIPSDKCHUI B OETOHE MO
BEPXHEH I'paHy CEYCHU,

o). — MAHIMAIbHbIE HOPMAIBHBIC HAMPSDKEHUA B OETOHE IO BEPXHEl IPaHH ceue-
Hust, KH/M?,;
o}l — MaKCHMalbHbIC HOPMAJBHBIC HANPSDKEHUS B OETOHE 1O BEpXHEH TpaHH ce-

venms, KH/M?;

py — KO3(p(ULHEHT aCHMMETPHU [UKJIA TOBTOPSIOIMXCS HANMpPsokeHU B GeToHe
O HIDKHEHN TPaHy CEYEHHS,

of  — MUHAMAJIbHBIC HOPMATBHEBIE HAMPSDKEHHS B OCTOHE 10 HUKHEN IpaHu cede-

b i

s, KH/M;

o — MaKCUMAaJILHEIE HOPMAJIGHBIC HAIIPAKCHUA B OeToHe M0 HUKHEH rpadHu ce-

b max

uerms, KH/m>;

p? — KOO(MPULUMEHT aCUMMETPUM LUKJIA MOBTOPSIOLIMXCS HAMPSDKCHHN BEPXHETO
psa apMUPOBAHKSL,

o?. — MUHUMaIbHBIC HOPMAIbHbIC HANPKCHHS B HIDKHEM apMaTypHOM sy,

xKH/M%;

B

o’ — MaKCHMAaJIbHbIC HOPMANBHEIC HANPSKCHUS B HIXKHEM apMATyPHOM psay,
KH/M%;

p! — KOI(DPUIMEHT aCHMMETPAN TWKJIA TIOBTOPSIOMMXCS HAMPSUKEHHN HIDKHETO
psIa apMUPOBAHMUST,

o/, — MUHAMaIbHBIC HOPMANBHBIC HANPSUKCHHS B HIDKHEM apMaTypHOM sy,

xkH/M;
pig

s max

— MaKCHMAJTBHEIE HOPMATHHBIC HAMDKCHUS B HEDKHEM apMATYPHOM DSY,
xkHA
PacueTHbIE CONPOTHBICHHS GETOHA CKATHIO R, M APMATYPHOH CTAIH PACTSDKCHHIO

IPU pacyeTax MO BHIHOCIMBOCTH MPH 3HAKONICPEMEHHBIX HATPY3KAX OMPENEIISIOTCS IO
dopmymam:
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R, =0,65,5,R,. (3.75)
RE=¢2p, R, (3.76)

H H
R, =¢,8

e (3.77)
B ¢opmynax (3.75) — (3.77):

R} — pacueTHOE CONPOTHBICHHE APMATYPHOH CTalM PAacTLKEHHIO BEPXHEro psina
apMUPOBAHHS TIPH PACYETAX 10 BEHOCTHBOCTH, KH/M’;

#2 — KO3(hDUIMEHT, 3aBUCAIMM OT ACHMMETPHH LIWKJTa MOBTOPSIOIINXCS HAMPsKe-

HUH B BEpXHEM POy apMUAPOBAHUS p” WM NpuHUMaeMbli no tadnuue 7.17 CIT 35.13330;

"

R} — PacyeTHOE CONPOTHBIICHHE apMATYPHOH CTalM PACTHKCHHIO HIDKHETO psfa
2
apMHPOBAHMS MPH pacyueTax Mo BEIHOCIMBOCTH, KH/M®;

H
ps

HHUH B HWKHEM DSy apMUPOBAHUS p

¢! — K0 HUIHEHT, 3aBUCAIIMI OT ACHMMETPHUHN IUKJIA TIOBTOPSIOIINXCS HAIPSKE-

H

s

U IpUHUMaeMbIi 1o Tabmuue 7.17 CIT 35.13330.

Pacuer m3rmOaeMEIX 37E€MEHTOB IO BEIHOCIMBOCTH 3aKIIOYACTCA B OrPAHUUECHHUU
MAaKCHUMAJIBHBIX HOPMaJIbHBIX COKMMAIOIINX HANpsHKeHUH B OCTOHE o, M MaKCHMATBHBIX
HOPMAJIBHBIX PACTATUBAIOIUX HAIIPSHKEHUM B apMarype. OrpaHuueHus HaNpsHKEeHUH npu
3HAKOIEPEMEHHBIX HArPY3Kax MPOM3BOAUTCS UCXOS U3 YCIOBUM:

b ax

O pm = TAX {":13‘71:{2}SR0/’ (378)
ol <RI, (3.79)
o' <RI, (3.80)

Bblle npeacTaBleHHBIM TOIXO0/ K pacdeTy Mo BHIHOCIMBOCTH Ha 3HAKOMECPEMEH-
HYIO Harpy3Ky 0OOCHOBaH T€M, 9TO 3apaHee CIOXKHO MpeAyrajfarh Kakas rpaHb CEUCHHS
OIpeeNsieT BRIHOCIMBOCTD 3JIEMEHTA N0 OCTOHY M KAKOM Psii ApMUPOBAHMS OMPEACTIAET
BHIHOC/IMBOCTB JJIEMEHTA 10 apMaType.

3.2 Pacuersl o BTOPO#i rpynne npeae/ibHbIX COCTOSIHAH

K pacueram 1o Bropoii rpynne npeaeibHbIX COCTOSHUHA OTHOCSTCS PAacyeThl 1Mo 00-
Pa30BaHUIO TPELIWH, PacyeT MO OTPAHWYCHWIO HANPSIKEHWH B PACTIHYTOUW apMarype M
pacyeT IMPHHBI PACKPBITHI HOPMAJIbHBIX TPELIUH (pUCYHOK 3.20).

CornacHo TpeboBanusM 1. 7.48 CIT 35.13330 mis pacdeToB HA TPEOIMHOCTONKOCTD
(ans pacuera HANMPSHDKEHHIN W T€OMETPHYSCKUX XapaKTEPHCTHK) UCTIONB3yeTCs KO dHHIa-
€HT MIPUBEICHUS apMUPOBAHHA K OETOHY, YINTHIBAIONIMI BIAsSHIC BHOPOMO3ydecTH Oe-
TOHA »'.

BuGpononsydects 6eTOHA — 3TO JUMTEIBHBIN MPOLECC, a YCHIIAS, HAa KOTOPBIE TIPO-
M3BOJMTCS PACYeT MO BTOPOI TPyIIe MpeAeTbHEIX COCTOSHHUI, BOSHUKAIOT W HA PAHHHX
CTamaX SKCIUIyaTalil KOHCTPYKIHHU. [103TOMY aBTOpHI JAHHOTO HOCOOUS TakkKe PeKo-
MEH]YIOT POH3BOAUTEL BCE MPOBEPKU TIO BTOPOH TPYMIIC MPEICITBHBIX COCTOSHHI ¢ pac-
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YETOM HANPSDKEHUH M TEOMETPUUESCKIX XaPAKTEPUCTUK CEUCHHS IPY KOd((uLneHTe npu-
BEJICHUSI apMUPOBaHUSI K OETOHY »,

S

n==t, (3.81)

1

o>

b

n=n'" UIHA n = n, . (382)

B ¢popmynax (3.81) — (3.82):
E, —MOJIYJb YIPYTOCTH apMaryphl cornacHo Tadbnuue 7.19 CIT 35.13330, kH/m%;

E, —MOIyNb ympyroctu 6erona cornacHo Tabmurne 7.11 CI135.13330, KH/M?.

PacuyeTsi 10 BTOPOH Ipyiine
NIPEACABHBIX COCTOSHUH

e i

PacuaeTsl 110 BTOpOIi rpynime PacueTsl no BTOpO# rpynne
NPEAEBbHbIX COCTOAHHMI ¢ HCNOAB30BAHHEM npeaenbHbIX COCTOSHUI C HCTIONb30BAHHEM
K02 PHUMEHTa IPHBEACHHA apMHPOBAHHI K Koo pyLHEeHTa IPUBEJEHNA aPMHPOBAHUA K

Gerony n' HeToHy m
(obs3aTenbHBIC pacyeTsI) (10NIONHNTENbHDBIE PEKOMEHIYEMbIE PACUETDI)
Pacuersi 1o 0dpasoranuio Pacuetnl Mo o6pasoBaHHI0
TPEIIHH TPELIHH
OrpasnyenHe HanpsKeHHH Orpannienne HanpmKeHHii
B pacTaHyTol apMatype B PacCTAHYTO#H apMaType
PacueT mupHHbI PaCKPBITHS | Pacuer LUMPHHEI PACKPHITHS
HOPMAaNbHbIX TPEILHH HOPMAaJILHBIX TPELUHH

Pucynok 3.20 — Pac4eTs! 1o BTOPO# rpymnme npeAeIbHbIX COCTOSHUMN

3.2.1 PacueTsl o 00pa30BaHHIO TPELIUH

Pacuer no 06pa303aHmo TPCLIUH 3aKTI0YacTCd B OrpaHHYCHUA HOPMAJIbHBIX CXKH-
MAaIOLINUX HanmpsokeHui B OeToHe. [l pacueTa HanpsbKEHUE MpeABapuTENbHO HEOOXOIH-
MO BBIYMCIHUTE MrCOMECTPHUCCKUE XapAKTCPUCTHKH CCUYCHHUA. FCOMCTI)I/I‘IGCKI’IC XapakTepu-
CTUKM CEHYECHHs OmpenensaioTca 0e3 yuera paboTel GeTOHAa PacTAHYTOM 30HBI (PUCYHOK
3.21).
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Pacuctet 0o 06pasoBaHuo
TpenmH

Pacuer reomeTpHyecKHx
XapaKTEPHCTHK CCUCHHS

Pacuer 1o 06pazoBasuio |
TPELHH !

PucyHok 3.21 — PacueTsl o 00pa30BaHUIO TPEIMIMH
3.2.1.1 PacyeT reoMeTpHIeCKAX XapaKTEePHCTAK CEICHAS

PacyeT reoMeTpHUECKIX XapaKTEPHCTHK CEYECHMs IIPH PacyeTax 1o BTOpOii rpymme
NPENENTBHBIX COCTOSAHMIT mpou3BoauTcs cornacHo 3.1.2.1, HO ¢ 3ameHo# Ko duumeHTa
[IPUBEACHNS apMUPOBaHNs kK OETOHY »' Ha » . KoadduuueHT npuseeHus apMUpOBaHHs K
6eToHy » ompenensiercs cornacto 3.2.1.

3.2.1.2 Pacuer no 06pa3oBaHUIO TPEUIUH

HopmarbHBie CKUMAONIHE HANPSDKEHNS B OETOHE o, OMPENEIIAIOTCS 10 (hopMyIie:

o, - : (3.83)

rae M " —u3rubaroumii MOMEHT OT JeHCTBHS HOPMATUBHBIX HArpy30kK, KHM;
X — BBICOTA CXaToit 30HHI 6eToHa coracHo 3.2.1.1 (pucyHok 3.22), M;

7., — MOMCHT MHCPIIUU NPUBCACHHOI'O CCUCHUS, B3STBI OTHOCUTEIILHO LCHTpA TA-

red

JKECTH MPUBEASHHOTO ceueHus, cornacuo 3.2.1.1, M,

>< ® ® ® @ @ ® @ L]
e ® & L]
® ® L] ()
@ @ ® @

PucyHok 3.22 — CxeMa K OIIPEAEIICHUI0 HOPMAIbHBIX CKUMAIOLINX HAIPSHKCHUN B OeTOHE

OrpaHndenre HOPMATbHbIX CKUMAIOLIMX HANPSDKEHUH B OETOHE o, IIPOM3BOAUTCS
COTJIACHO YCIIOBHIO:

0,5 Ry (3.84)
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TIe Rr,, , — CONPOTUBICHUE OETOHA OCEBOMY COKATUIO [UTS PACUCTOB 110 IPEAOTBPa-
IEHUIO 00pa30BaHusl B KOHCTPYKUMSX NPOJOJNBHBIX TPEIIMH HA CTAMMH 3KCIUTyaTallid
cornacHo Tabmane 7.6 CIT 35.13330, kH/m’,

3.2.2 Orpannyenne HANPSKEHUii B pacTAHYTOH apmMaType

HopwmarnbHble HanpsDKeHHS B HAaMOONIee PACTSHYTOM PSTy apMHPOBAHHS o, ONpPee-
JISTFOTCSA 110 popmyIe:

o - n%‘“m) (3.85)

red

re » — KO3 pUIUEHT IPUBEACHNS apMUPOBaHUs K 6eToHy cormacuo 3.2.1;

I

M " — M3TUOAOIINIT MOMEHT OT IeHCTBHS HOPMATHBHBIX HArpy30K, KHM;
a — BBICOTA PacTAHYTOH 30HEI OeTOHA, cormacHo 3.2.1.1 (pucyHok 3.23), M;

a,, — PaccTOSHME MEXTy HauOolee PACTSHYTOW TPAHBIO CCUCHUS M LIEHTPOM Tsi-

s i

KECTH Hanbosee MPUOMIKEHHOTO K Helt psifia apMUPOBaHWS (PUCYHOK 3.23), M;

1 — MOMCHT MHCPILNHN IIPUBEACHHOI'O CCUCHNA, B3STBIA OTHOCHUTEIHLHO LCHTpA TH-

red

JKECTH TIPUBEJICHHOTO CeUeHNs, cormacHo 3.2.1.1, i,

>
o o — s
® ® il
S ® ® —--
e © e e o T

os/n

é
Pucynok 3.23 — CxeMa Kk onpeceHHIo HaMpsSsKeHuid B PaCTAHYTON apMarype

OrpaHu4eHre HOPMAIbHBIX HANPSHKEHHN B HAHOOJee pacTSHyTOM POy apMHPOBa-
HHSA o, TIPOU3BOAMTCS COTIACHO YCIIOBHIO:

o, <R, (3.86)
TJ€ R, — HOPMaTHBHOE CONMPOTHBIICHHE ApMaTyPhbl PACTHKEHHIO COTIIACHO TalJIu-
uam 7.15 u 7.16 CIT 35.13330, kH/m.
3.2.3 Pacuer mHApHHBI PACKPHITHSI HOPMAJIbHBIX TPELHH

Pacuer 3akimoyaercs B ONPEACTICHAN MIMPHHBI PACKPHITAS HOPMAJIBHBIX TPELIHH a
U CpPaBHEHMHU €€ ¢ MPe/IeTbHBIM 3HA9eHIE PACUCTHOMN IHPHHBI PACKPBITHS TPSILMH A _ .

PacueTHast MMpHHA PACKPHITHS HOPMAITBHBIX TPEILMH o, ONpEAessercs no hopmy-
1e:

36



ay =y, (3.87)

15

TJI€ o, — HANIPsDKEHUS B HAaOolee PacTsIHYTOM Psly apMHUPOBAHHUS COTIacHo 3.2.2, KH/M;
E, — MOJIyJIb YIPYTOCTH apMupoBanus, KH/m>;

y — KOO(pOUIMEHT PAaCKPLITHS TPELLHMH, CM.

OrpaHuueHre IMUPUHBL PACKPBITUAS HOPMAJIBHBIX TPEILMH IPOU3BOANUTCS COMTIACHO YCIIO-
BUIO:

a, <A, (3.88)

TIE A, — IPEAENBHOE 3HAYEHUE PACUETHON MUPHHBI PACKPBITHS TPELIKH, IPUHUMAEMOE
o Tabmuue 7.24 CIT135.13330, cM.

JIns riaikoi CTepyKHEBOH apMaTyphl, apMaTyPHBIX MYYKOB U3 TJ1aIKO# MTPOBOJIOKHA
U 171 CTAITBHBIX 3aKPBITHIX KAHATOB KO3(D(ULHEHT PACKPHITHS TPEIIMH y»  OTPEACIIIETCS
o (opmye:

v = 035R,, (3.89)
TIE R, — PaOUyC aPMUPOBAHMS, CM.

JUns cTepKHEBOI apMaTyphl NEPHOIUTIECKOT0 IPOQUIIS, IIPOBOJIOK MIEPHOAMUECKOTO
npodmst Kitacca Bp, mydkoB U3 5Toii MPOBOJIOKH, KaHATOB Kinacca K7 1 mydkoB U3 HUX,
CTaNTbHBIX KAHATOB CO CMIUPAIbHOW W TBOHHOM CBUBKOIA, a Takke J1d JIt000ii apMaTypEl B
cTeHKax Kod(uuuenTa packpbiThs TPEIWH ¢ OHpenenseTcs mo GpopMyre:

v -1y (3.90)

Pammyc apMupoBaHus &, onpeaensercs no hopmyie:

Ar
Sy (3.91)

rje 4, — IUIOMIA/b 30Hbl B3AUMOACHCTBIS s HOPMAIBHOTO CEUYCHUS, IPUHUMAcMas
OrpaHUYEHHOM HApyHBIM KOHTYPOM CEUEHHS M Pal1yCOM B3aMOJACHCTBHS -, KOTOpas
He JIOJDKHA BHIXOJIATE 32 TIPEJIEITBl PACTARYTOM 30HBI CEUeHHs (PHCYHOK 3.24), cM’;
£ — K09(hGUIMEHT, YIUTHIBAIOIIUI CTENECHD CLETIIEHNS apMaTyPHBIX SJIEMEHTOB ¢ 6€TOo-
HOM comtacHo Tabmne 7.26 CIT35.13330;
» — YUCIIO APMATYPHBIX JIEMEHTOB C OJJAHAKOBHIM HOMHUHAJILHBIM THAMETPOM d |
d — IMAMETP OJIHOTO CTEPIKHS (BKIJIFOYAS C/ly4ad PACTONOKEHMs B FPYNNAXx), CM.

B KpyIibIX ce4eHUSX IUIOMAb 30HbI B3aUMOJCHCTBHS 4, U PaJAyC apMHPOBAHMS
R, CIEIYET OMPEACIATD Ul HAaUOOJIECE PACTSIHYTOTO CTEPIKHS WX MTyYKa.
BeIcoTa pacTsHyTOI 30HBI CEUEHHS « Onpeaensercs cornmacuo 3.2.1.1.
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b

r=6d @ r=6d “|e|e e|e

r=6d @ ole o|®

pacuemuas Ar

Gpaxmuyecrkas Ar pacqemnan Ar pacuemnaa Ar

Pucynok 3.24 — TIpuMmephl N300 pasKeHIS IO B3AHMOICHCTBHUS 4,
Jinsi HEMPSAMOYTOJTBHBIX CEYEHHWH C apMaTypoid, paBHOMEPHO pacTpeAeICHHOM 1o
KOHTYPY, PaJilyC B3aNMOAEHCTBIS NPUHAMAETCS r = 34 .

Jing mMyvKkoB M KaHAaTOB JHAMETP 4 COOTBETCTBYET Hapy>KHOMY KOHTYpY apMaryp-
HOTO /IEMEHTA, & r = 54 .

Bo Bcex ocTambHBIX ClIyvasix r = 64 .

CyMMa gnd OTIpenensieTcs no Gopmyne:

m

S pnd = B nyd, + B, nyd, + 5,3 nd,, (3.92)

-1 -1

rae g, — Ko3(QOUIMEHT U OJMHOYHBIX CTCPXKHEH, YUNTHIBAIOUIUI CTENEHb CLETUICHUS
apMaTypHBIX 2JIEMEHTOB ¢ O€TOHOM coriacHo Tabmaue 7.26 CIT 35.13330;

n,, — KOJIMYECTBO OJJMHOYHBIX CTEPIKHEH B i — OM Py apMUPOBaHMUS,
d, — IMaMeTP CTEPXKHEH : -T'0 PsiIa apMUPOBAHUS, CM;

g, — Koo(duLueHT I CABOECHHBIX IPYNN CTEPKHEH, YUMTHIBAIOIMN CTEeNeHb
CIETUIEHHS apMaTyPHBIX IEMEHTOB ¢ 6eTOHOM coriacHo Tabmune 7.26 CIT 35.13330;
n,, — KOJIMYECTBO C/ABOCHHBIX CTEP)KHEH B i — OM PsIy apMUPOBAHUS,

£, — KO3(hGUIMEHT /IS TPYTIN U3 TPEX CTEPKHEH, YUHTHIBAIOIIMH CTENEHD CLEIIIe-
HUS apMaTypPHBIX 3JIEMEHTOB ¢ 6eToHOM cortacHo Tabmure 7.26 CIT 35.13330.2011;

n,, — KOJIMIECTBO CTPOCHHBIX CTC)KHEH B i — OM psily apMHPOBAHHSL.
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4. PacueThl BHENIEHTPEHHO C:KATHIX 3JICMEHTOB

BHEIIEHTPEHHO CKAThI€ 3JIEMEHTHI JOJDKHBI OBITh PACCYMTaHBl B COOTBETCTBHU C
METOMUKOMN IPEACTABICHHON B 3TOM IIaBE KaK B IUIOCKOCTH M3ruba Tak M M3 IUIOCKOCTH
n3ruba. PacueTsl aensrcs Ha ABe OOJNBIINE TPYMIEL PACUYETHI 10 NEPBO IpyIe Npeacib-
HBIX COCTOSIHHIA M PACUCThI 10 BTOPOH TPYTIE NpeIeTbHBIX COCTOSHUN (pUCYHOK 4.1).
PacueTer BHCHCHTPECHHO CXKATEIX

JJIEMCHTOB i

"

PacueTs! B IJIOCKOCTH

PacueTbl H3 MIOCKOCTH

n3ruba n3ruba
PacgeTts1 no nepBoi rpynne PacueTs! o nepso#i rpynne
IpEACHIBHBIX COCTOSHIH NPEACIBHBIX COCTOAHUI
PacueTtsi no BTOpO# rpynne | | PacueTs mo BTOpOIi rpymne
MPEIENbHBIX COCTOSAHUH MpPEAENBHBIX COCTOSHUH

Pucynox 4.1 — PacueThl BHELIEHTPEHHO CHKATBIX 3JIEMEHTOB

4.1 Pacyersl 0 nepBoii rpynmne npeaejbHbIX COCTOSHHKH

K pacdeTam BHEICHTPEHHO CKATHIX JJIEMEHTOB 110 NEPBOI IPYMIE MPEACTbHBIX CO-
CTOSIHUM OTHOCSTCS PACUYETHI MO MPOYHOCTH, YCTOHYMBOCTH, BHIHOCIMBOCTH M PAcUeT 110
OTPaHNUECHUIO CKUMAIOIUX YCHITHI (PUCYHOK 4.2).

PacueTsi o nepeoii rpynne
[IpeeNbHbIX COCTOSHUM

’V‘/[,.»"” | -~ \

. !
Pacuetsl 1o PacueTsl 110 OrpaHuyeHHne CHRUMAIOINHX
MIPOYHOCTH U YCTOHYHBOCTU BBIHOCJTHBOCTH YCHIIHH

PucyHok 4.2 — PacueTsl 0 NepBOii rpymme NpeAcIbHbIX COCTOSHUIA
4.1.1 PacuyeTnl 10 NPOYHOCTH H yCTOHYHBOCTH

B 3aBHCHMOCTH OT BEJIMYHHBI OKCHCHTPUCUTECTA TPUTIOKCHUA C)KUMAIOIIEH CHJIBI
TMPOU3BOAATCA pacUCThl MO MPOYHOCTH B Ciry4dac OonpImmx SKCIOCHTPUCHUTCTOB WJIH pacuc-
TBI [I0 IPOYHOCTH B CIyYae MaJbIX SKCLHECHTPUCHTETOB M PACYETHl 110 YCTOHYMBOCTH (pH-
CyHOK 4.3).
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PacueTst 1o ‘
NMPOUHOCTH H YCTOHUYHUBOCTH |

Onpenenerue
PACYETHOrO CIyvas

PacueTs! mo TIPOYHOCTH B Ciydac
6oMBIINX DKCHEHTPUCHTETOB IKCLEHTPUCHTETOB

PacueTt no NOPOUHOCTH B Ciay4ac PacgeTsl o
MaJiblX JKCUCHTPHCHUTETOB yCTOﬁ'{HBOCTI/I

PucyHok 4.3 — Pac4eTsl 10 MpOYHOCTH U YCTOHYMBOCTH

JU1s pacuera o nepBoi Ipymnme NpeAcibHbIX COCTOSHMI MEPBOHAYANBHO HEOOXO0-
JMO OIPENETIHTb HOJIOKEHUE CHKUMAIOILEH CUITbl OTHOCUTENBHO LIEHTPA TSXKECTH TIOITHO-
rO MPUBEJACHHOIO CEUCHHS, 4 TAKOKE OIPEAEIIUTh AAPOBbIE PACCTOsIHUS (PUCYHOK 4.4).

IIpy nomagasu¥ CKMMArOUIEH CHIBL B SIPO CCYCHHWE NPOU3BOAUTCS PacyerT Mo
HOPOYHOCTH B CIIy4ae MaJIBIX SKCLIEHTPUCUTETOB (PacyeT MO MPOYHOCTH HA CKATHE) U pac-
YET 10 YCTOAYNBOCTH.

HpI/I BBIXOJE CHKMMAOLLEH CUJIbl U3 Aapa CCUYCHUC NPOU3BOANUTCSA PAacUeT MO MpOoy-
HOCTH B Cjliy4ac GOIBIINX SKCHCHTPUCUTCTOB.

T N,

O _

(2]

i

H

Fred Jred [

Verea

Pucynoxk 4.4 - TlonoskeHne CXUMAIOLIEH CUITBI M PO CEUEHHS

4.1.2 OnpenesieHne pac4eTHOIO CJIydast
Cny4aii MaJbIX 3KCIEHTPUCHTETOB OIIPEIETSIOT CIICAYIOLINE YCITOBHSL:

B

e, >0 Ue <, (41)
N

40



e, <0 e |<rl. (4.2)
B ¢opmynax (4.1) — (4.2):

e, — SKCIEHTPHCHTET TIPOMOTLHON CHIBI N’ OTHOCHTENHHO IIEHTpA TSDKECTH HOI-

HOTO TPUBEIECHHOTO CeYeHUS (PUCYHOK 4.5), M;

B

»? — SIIPOBOE pacCTOsIHME BOJIM3M BEPXHEH IpaHu ceueHus (PUCYHOK 4.5), M;

red

H

¥ — SIPOBOE pacCTOsIHUE BOJIM3M HIDKHEH rpaHu ceyeHus (PUCYHOK 4.5), M;

I

N’ — IPOAOIBLHOE CKMMAIOLIEE YCUITHE OT PACYETHEIX HArpy3okK (pucyHok 4.5), kH.

City4ait G0NBIINX IKCIEHTPHCUTETOR OIPEACIIIOT CIACAYOIINE YCIIOBHS:

e,>0 e > r:; (43)
HIH
e, <0 nu |e(| > rr:. (44)
e e o o N,

[

Y. m. npus.
ceyeHus

H
I‘;}z{d J’fed
1

/

Yered

Pucynox 4.5 — Cxema K OIPEAEICHUIO PaCUCTHOTrO Cyyas

Jing yno6eTea pacyeTa BBOAUTCS MOHATHE «OCh OMpEAcieHus ycunuii». Och ompe-
HENCHUS YCUIIMH — 5TO Takas 0Ch, OTHOCUTENEHO KOTOPOH NMPOM3BOAUTCSA COOp YCHIMH.
Takoe nomymieHre HeOOXOUMO B CBSI3U € TEM, UTO YaCTO MPOESKTHPOBIIMK HE MOXKET 3a-
paHee 3HATh MOJIOXKEHUE IIEHTPA THKECTH NPHBEAECHHOTO Ce4eHHUs (0COOCHHO A CITOK-
HBIX, HECHMMETPUUHBIX Ce4eHUM). [TapaMeTpsl ¥ ' U as ' paCCUMTBIBAIOTCS OTHOCHTENHHO
OCH OIIPENEIIEHUS YCHITHHA.

OKCHEHTPUCHTET IPOJOIBHOM CHIBI ~ ' OTHOCHTENHHO MEHTPA THKECTH TOIHOTO
IIPUBECHHOTO CEUCHHS e, U1 CTATHMYCCKH OMPEAENMMBIX CHCTEM BBHIYMCIISETCS 110 dop-
MyJIaM:

i

npu M—l+ €= Voot 20, (45)

N

I
€ m e e Yy e ey, e, (4.6)
N
I

npu Mfl+ c-y,, <0, @.7)

N
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7

M .
e, =€t C oYy T€y = T HC T Yoy T (48)
B dopmymax (4.5) — (4.8):
¢ — SKCLECHTPUCHUTET MPOJOJILHON CUIBI N’ OTHOCUTEIBHO OCH OIIPEICICHUS yCH-
i, M (pUCYHOK 4.6),
e, — CITy4alHBIA SKCLEHTPUCUTET (PUCYHOK 4.6), M;

¢ — paccTOosHME MEKAY HIDKHEH I'DAHBIO CEYCHUS W OCBIO ONPEACICHHS YCUIUH
(pucyHok 4.6), M;
v, — PacCTOSHUE MEXITy HIDKHEH rPaHbIO CeYeHHs M LIEHTPOM TSDKECTH IIOIHOIO

Y cred

TIPUBEICHHOTO CEUSHUS (PUCYHOK 4.6), M;
M = N'e —n3rularoluii MOMEHT OT ACHCTBHS PacUETHHIX HArpy30K, KHM.

o
® & 5 © © © & & N, ©
N
Y. M. NPUE. CeHeHlis ®
B 0Cb Onpedeneltus YCURull N
seos IRy
sses

PucyHOK 4.6 — OKCLEHTPHCUTET MPOJOIBHOM CHIIBI N, OTHOCUTENBHO LIEHTPA TS~
’KECTH MOJHOTO MPUBEICHHOTO CEUCHHUS

OKCLEHTPUCUTET NPOJOIBHON CHUIIBL N’ OTHOCHTENIBHO LICHTPA TSKECTH MOJIHOIO
NIPUBEAECHHOTO CEYEHUS e, JUIS CTATHYECKH HEONPEAEIHUMBIX CHCTEM BBIYHCILIETCS IO

(dopmymnam:
M
npu ‘\71 te-y, , 20, 4.9)
M’
e, =et+tc— Y, ., =’V—l+cfymd 2e,, (410)
I
npu %-*—c—ymd <0, (41])
M’
e.=et+c—Y, . = tC =YV, S €, (412)

N’
CryJaifHBIH SKCIEHTPUCUTET ¢, OMpENeNseTcs 1mo GopMmyie:

e - 2, (4.13)

rhe /, — FeOMETPHYECKas JTUHA JNIEMEHTA MIIH €€ 4acTh MEXTy TOUKAMM 3aKpEIUICHHS,
MpUHUMaeMas cornacHo . 7.52 CI135.13330, m.

PaccrosiHie MEKIy HIKHEH TPAHBIO CEYECHHUS W IEHTPOM TSHKECTH MOJIHOTO MPHBE-
IEHHOTO CEUEHHS y,, OTpeneNseTcs mo popmye:
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g

= (4.13)

red

y cred =

re s"° — NPUBCIACHHBINA CTATUYECKHIT MOMEHT HHEPLIMH NOJIHOTO CEYECHHUS, B3AThIi OTHO-

CHUTEJILHO HUKHEH I paHn CCUCHUA, M3;

2
A4, ., —IHOpHUBCACHHAA IJiomMaab IOJHOI0 CCUCHUA, M .

red

[IpuBenECHHBIN CTATUYECKAA MOMEHT UHEPLMH IIOJIHOI'O CEUCHUs, B3ATHIA OTHOCH-
TEJBHO HUYKHEH TpaHy CEYCHUs S, onpeaensercs mo Gopmyie:

red 2

Spu =87+ (m - 1) ST (4.14)
i=1
E
n = —=
g (4.15)
B popmynax (4.14) — (4.15):
§;* — CTAaTMYCCKUN MOMEHT MHEPHIUHN OETOHHON YacTH CEUCHMS, B3AThI OTHOCH-

TEBHO HUYKHEH TPaHy CCUCHMS, M>;

n, —KO3((UIIMECHT MPUBEACHUS apMUPOBaHNs K OETOHY;

1
i —HOMEP PA/ia apMUPOBAHHUS,
m — KOJIMYECTBO PAZOB APMHUPOBAHMS,

E, — MOJyJb YOPYTOCTH apMaTypkl cornacHo Tabmune 7.19 CIT 35.13330, kH/m>;

£, — MOZyIIb YIPYrocTH GeToHa cortacHo Tabmuue 7.11 CIT 35.13330, kH/M?;

H.2.

§¥" — CTATMYECKW MOMEHT MHEPLUU i-TO PSIla apMUPOBaHMS, B3ATHIA OTHOCH-

si

TEJIPHO HIKHEN I'PAHU CEYEHUS, M.

Crno>kHble C€UYEHHsS PEKOMEHAYETCS pa3OuBaTh Ha OTACNIBHBIE YUACTKU MPaBUIBHOM
reOMETPUUECKO GopMEL. B TakoM ciydae cTarnuyeckuii MOMEHT MHEPIMHA OETOHHOM ua-
CTH CEUECHMsI, B3ATBI OTHOCUTEIBLHO HIDKHEH I'paHH CEUeHHs S, , ompenensercs no ¢op-
MyJIE:

!

!
S:'Z' = Z S:kvz' = z Abky:kz.’ (4 16)
k=1

k=1
rJe & — HOMEp y4acTKa CEUcCHuS,
! — KOJIMYECTBO YUACTKOB CEUCHUS;

S.* — CTATMYECKHH MOMEHT MHEPIIH k -TO Y4ACTKA CEUESHHMSI, B3ATHIN OTHOCHTENBHO
HIDKHEH TPaHH CeUCHHS, M

4,, — IUIOWIA/Ib & -TO Y4ACTKA cedeHus (PUCYHOK 4.7), M%;

yu' — PACCTOSHHE MEXKY LIEHTPOM TSDKECTH & -I'O y4acTKa U HUKHEH I'paHblo ceye-
HUs (pUCYHOK 4.7), M.
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Pucynok 4.7 — PazOneHne ceueHus Ha yIaCTKH
CraTnyeckuii MOMEHT MHEPLUMU :-TO Dsiida apMUPOBAHMUS, B3ATHIH OTHOCHTENBHO
HIDKHEH TpaHy CEUeHUs s, OMpeAenseTcs no Gopmyiie:

S da (4.17)

Ijie 4, — WIOMAMb  -I'0 Psijia APMHUPOBAHHS, M7,

«, — PACCTOAHHE MEXy HIDKHEll IDAHBI0 CEYeHHs M LICHTPOM TSIKECTH i -TO psiia
apMUPOBAHHS, M.

TIpuBe/IeHHAs TUTOMIAM TIONHOTO CEUSHHs 4 , OMpEAensercs no GpopMmyle:

A, :Ab+(nl—l)zm: A, (4.18)

i=1

4,=3F 4,, 4.19)

B ¢opmynax (4.18) — (4.19):
2

4, —njaomangb OEeTOHHOI YacTu CCUCHUS, M.

b

Pacuer simpoBoro paccrosHus BONN3M BEPXHEU TPaHU CCUCHHMS »”, U SAPOBOrO pac-
CTOsIHUsI BOJTU3U HIDKHEH IPaHU CEICHUS »”, , OCYIIECTRIACTCS M0 hopMyiam:

wh 1 ,
rrfd = e ed (420)
Area Ares Y e
3
r’:{ - Wy - 7yt . (421)
A A (H = Yerea )

B dopmynax (4.20) — (4.21):

1 o 3
= —« — MOMEHT COIPOTHUBJICHUS TI0 HWXKHCH TPAHU CCUCHM, Mj;
Y ered

H
s
W red

.« — MOMEHT MHEPLMH IOJHOTO MPHBEACHHOTO CEYCHMS, B3ATHI OTHOCUTEIHHO
IIEHTPa TSKECTH MOTHOTO NPHBEICHHOTO CEUSHHS, M,

7
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1 o 3
w _; =—™  — MOMEHT COMPOTHUBJICHUA MO BECPXHEH T'PaHU CCUCHUSA, M

H =¥

4 — BbICOTA CCYCHHSA, M.

MOMEHT HHEpPLIUM NOJIHOTO TPHUBEACHHOTO CEUYCHHS, B3AThI OTHOCUTENLHO IIEHTpa
TSDKECTH IOJTHOTO TIPUBEJICHHOTO CEUEHUS 7, , , ONPENEHIeTcs Mo popMyam:

Ly ==L = 1, 4 O 1)% 1. (4.22)
1= dyla, -y ) (4.23)

I, = kzl (Tyor + 4y ) (4.24)

Yo = = Vo (4.25)

B dopmymnax (4.22) — (4.25):
, — MOMEHT WHEpIMK OCTOHHOM YacTH CCUEHWS, B3ATHI OTHOCHTENBHO HEHTPa
TSHKECTH TIONHOTO TIPUBEIEHHOTO CEUeHHS, M*;

I

7, — MOMCHT UHCPLUUU apMHUPOBaHNA, B3SITBIA OTHOCHUTEIBHO MCHTPA TAKCCTA TOJI-
4
HOT'O IPUBCICHHOTO CCUCHUA, M |

1% — MOMEHT MHEPIWH i - TO PsAfia apMUPOBAHMS, B3ATHII OTHOCHTENHHO LIEHTPA Ti-
KECTH MOJHOTO PHBEIEHHOTO CEUeHHs, M';

1,,, — COGCTBEHHBI MOMEHT HHEPIIMH - O Y4ACTKA CCYCHHUS, M,

v, — PACCTOSHIE MEXIY LIEHTPOM TDKECTH k -LO Y4ACTKA M LCHTPOM TSDKECTH MOJI-
HOTO IIPUBEICHHOTO CEUCHIUS, M.

4.1.3 Pac4eThl 10 NPOYHOCTH B CJIy4ae GOJIbIIHX IKCHEHTPHCHTETOB

Pacuer 1m0 mpOYHOCTH B ciIydae OONBIINX SKCICHTPHCHTECTOB HEOOXOAUMO TIPOU3-
BOJMTH € y4eTOM K0o3(uileHTa BIMSIHUS Nporuda no MPOYHOCTH 7 TPH YCJIOBHH, YTO
BHYTPECHHUE YCUIIVSI B CHCTEME OIpenerieHbl o Heaedopmupyemoii cxeme. Ecnu BHYT-
PEHHHUE YCUIIUS OIIPEAEIICHBI C YUeTOM JeopMaluii CHCTEMEL, TO » = 1 (PUCYHOK 4.8).

PacueThl 0 NpouHOCTH B cyuac
60MbIINX SKCHCHTPHCHTETOB
N S

Pacuct xoaduimcHTa BimsHUA
fiporu6a no Npo4HOCTH
\

Pacyer no npoyHocty B ciryyae
GONBIINX IKCLCHTPHUCHTECTOB

PucyHnok 4.8 — PacdeTsl 10 MPOYHOCTH B Cliyyae OOJBIIMX SKCUCHTPHCUTETOB
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4.1.3.1 Pacuer ko3(ppunnenTa BIAHSIHAS NPOrHda N0 MPOYHOCTU

J71s1 >kene300eTOHHEIX AEMEHTOB, UMEIOLINX HECMEIaeMbIe OMOPEL U OTIOPHI, OJTH-
HAKOBO ITEPEMEIAONTMECS PN BEHYKICHHBIX IeopManuax (HampuMmep, TPy TeMIepa-
TYPHBIX YUIMHEHUSX), KO3PPUUMEHT BIusHUS Tporuda Mo MPOYHOCTH , IS CCUCHMIA,
JIeKAIUX B CpeHEH TPETH JUIMHEL PACCMATPHBAEMOTO JIEMEHTA, OIpeaeNieTcs o Gpop-
MyIIE:

npu ;L <L < L, (4-26)

v (4.27)

rie . — JUIMHA PacCMaTpPUBAEMOrO 3MEMEHTA WM YIacTKa MEXK/Y TOUKAMH 3aKPETICHHs
(pucyHOK 4.9), M;

L, — PacCTOSHME OT TOYKHM 3aKPEIICHUS IEMEHTA JO PacCcMaTPHBAEMOTO CEHCHUS
(pucyHOK 4.9), M;

I

N' — IOPOAOMBHOE CXKMUMAIOLIEE YCUITHE OT MOCTOSHHBIX M BPEMEHHBIX PACYCTHBIX
Harpy3okK (pucyHok 4.9), kH;

N, —YCIOBHAsd KpPUTUYECKAs CUJIA JUISl KeJIe300€TOHHOTO deMeHTa, KH.

Ni
L~ =
§ uccneoyemoe
3 < ceuenue
~ ; 3
NVH;)J halliat
SIS SIS S

Pucynok 4.9 — Cxema uts onpeneneHus ko3(puiuenTa BIusHES Mporuda 10 IpoYHOCTH

Kos(¢unuent eauauus nporuda no NPO4YHOCTH » I CEUCHMIA, JTEKALIMX B Kpaii-
HUX TPETAX JJIMHBEI PACCMATPUBAEMOT0 3IEMEHTA, OIPEAEACTCS 110 Gopmyie:

mpH 1< 1. (4.28)

) (4.29)



Y 1 > §L, (4.30)

+1 (4.31)

B 3anac mpodYHOCTH JOMyCKAETCS ONMPEAENITh Ko dumeHT BansHus nporuba mo
IIPOYHOCTH 5 TIO GopmyIe:

A (4.32)
]\T(?
YCIoBHAS KPUTHYECKAs CHJIA JUIs >Kele300€TOHHOTO 3JEMEHTa N, , OMPEICIIeTCs
o opmyie:
6.4E, [ )

N, = 4E, L"( o1l +0,1W+n‘/“—|, (4.33)
IR [wl\0,1+5 ) J :

= EJ
= (4.34)

B ¢opmynax (4.33) — (4.34):
£, — MOIYJTb yIpyrocty 6eTona corniacio tadmure 7.11 CTT 35.13330, «kH/M%

0

nprHUMaeMas corytachHo 1. 7.52 CIT 35.13330, m;

[, — TCOMETPUUICCKAA [JIMHA 3JIEMCHTA WK €€ 9aCTh MEXKAY TOUYKaMH 3aKPCIIJICHUSA,

1, — MOMCHT HMHEPLNN OCTOHHOM YacTH CCUYCHUS, B3ATHI OTHOCUTEJIBHO ncHTpa

b
TSDKECTH TOJIHOTO TPUBEIEHHOTO ceueHus cornacHo 4.1.1, Mt

», — KO3(p(UIMEHT, YIUTHIBAIOIINI BIMsSHUE Ha MPOru0 AMMTETBHOTO AeHCTBUS
Harpy3KH;

é — KO3 HUIMEHT;,
n, — KO3(PULMCHT MPUBEACHUS ADMHUPOBAHUS K OETOHY;

1

1, — MOMEHT MHEPLINM apMHUPOBAHMS, B3AThIH OTHOCUTEIBLHO LEHTPA TSHKECTH IMOJI-
HOTO TIPUBEACHHOTO ceueHus coryiacuo 4.1.1, M4;

E, — MOJyJb YIIPYTOCTH apMaTypsl cormacHo Tabnuue 7.19 CIT 35.13330, kHAC.

s

OKCIEHTPHCHTET TPOIOIBHOM CHJIBI v, OTHOCHTENBHO LEHTPA TSDKECTH TOIHOTO
MIPUBEACHHOTO CEUESHHUSI e, IS CTATUYECKH OIPEACTIMBIX CHCTEM OIpeaensercs no ¢op-
MyJaMm:

TIPHL ¢, > 0 (4.35)

€y = N,_;l+ €= Vo T (436)
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pH - <0 (4.37)

Cum ey e (4.38)

B dopmynax (4.35) — (4.38):

e, — YKCLIEHTPUCHTET IPOJOJILHOMN CHIIbL ¥, OTHOCUTENIBHO LIEHTPA TSHKECTH MOHO-
TO TIPUBEAECHHOTO ceyeHus cornacHo 4.1.1, m;

M| — m3rubaronmii MOMEHT OT JICHCTBHS MOCTOSIHHBIX PACUETHBIX HATPY30K, B3s-
TBI OTHOCHTENIBHO OCH ONIPEIENICHHs yCuIui, kHwM;

N, — MPOAOIHLHOE CKUMAIOLIEE YCHIIHE OT TOCTOSHHBIX PACUETHBIX HArpy3ok, kH;

¢ — PacCTOSHUE MEX/Yy HIDKHEH I'DAHBIO CEYCHUS H OCBIO ONPEACIICHUS YCUITUIA, M,

¥.. — PacCTOSHUE MEXIY HYWKHEH TPAHBIO CEUYCHUS M [ICHTPOM TSDKECTH IIOJTHOTO
MPUBEIEHHOTO CEYeHHs cornacHo 4.1.1, M.

e,, — CIly4aliHbI}! SKCIEHTPHCUTET corylacHo 4.1.1, M.

OKCUEHTPUCUTET NPOAOJILHONW CHUNBI N, OTHOCHUTEJIBHO LCHTPA TSHKECTU MOTHOTO
OPABEICHHOTO CEUCHHS e, IS CTATHYCCKA HEONMPENEIMMEIX CHCTEM OIpPEIENsIeTCs Mo
(opmymam:

IIPH ¢, > 0 (4.39)
ey = #Jr €= Vot ZCus (4.40)
TpH ¢, < 0 (4.41)
e, = 1\1—:% C= Vo S e (4.42)

Ecmu 2£<0 TO KO3((UIUMEHT, YUMTHIBAIOUMN BIMSHME HA TPOrUG IIMTENHLHOrO
e

¢

NCHCTBUS HATPY3KH o, , ONIPEACTISETCS UCXOS U3 YCIOBHI:

OpH |o |2 0.5 (4.43)
P, =1 (4.44)
IPH |e,|< 0.1, (4.45)
@, =1.05. (4.46)

B dopmynax (4.43) — (4.46):

H — BbICOTA CCUCHHSA, M.

Ecmu 250 1o KO3(DOULUMEHT, y4UTHIBAIOLINY BIMSHME HA IIPOrU6 MIHTETBLHONO

e
¢

JEHCTBHUS HATPY3KH o, , OTIPEAETIIETCS 110 (hopMyIIe:

po=1+ e (4.47)

M
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TA€ A, — A3THOAOUIMI MOMEHT OT ACHCTBUS MOCTOSHHBIX PACUETHLIX HArPY30K, B3ATHIH
OTHOCHTENTLHO HanboJiee pacTsIHYTOM WM HAMMEHEE CKATOR rpaHy ceveHus, KHw;

M — u3rHOAKOMIMii MOMEHT OT JEHCTBMS MOCTOSHHBIX H BPEMEHHBIX PAaCYETHBIX
Harpy3o0K, B3SThIif OTHOCHTENTEHO HanOosee pacTaHyTOl MM HAUMEHEE CHKATOH IPaHH Ce-
yeHus, KHM.

H3rubaromiie MOMEHTHI OT AeHCTBHS TTOCTOSHHBIX M BPEMEHHBIX PACUECTHBIX HATPY-
30K W TIOJTHBINA M3THOAIOIIi MOMEHT, B3SThIe OTHOCHUTEIILHO HAMOOJee PaCcTAHYTOH Wi
HauMEHeEe CHKaToi MpaHu CEYEHHS, ONPEEISIIOTCS 10 GopMyIaM:

M, = lee,., (448)
M, =N'e . (4.49)
M =M,+M,=Ne, (4.50)

B dopmynax (4.48) — (4.50):

¢, — BKCIIEHTPHUCHUTET MPOJOIBHON CHIIBI &V , OTHOCHTEIBHO HAaNOO0JIEE PACTAHYTOM
UJI HAUMEHEE CHKATOW IPAHU CEUEHMUS, M,

M — M3rudaronmit MOMEHT OT JeHCTBUS BPDEMEHHBIX PACUETHBIX HATPY30K, B3ATHIA
OTHOCHTEJILHO HanOoree pacTsHYTOM WM HauMEHEee CKaToi rpaHy ceueHus, KHwm;

I

N! — IIPO/IONBHOE CXKMMAOIIEE YCUIINE OT BPEMEHHBIX PaCYETHBIX HArpy3okK, KH;
e, — IKCLEHTPUCHTET MPOAOJIBLHOM CHJIbI N | OTHOCHTENILHO HanOoNee pacTAHyTOH
WJIH HAUMEHEE CHKATOU IPaHu CEUSHUS, M,

¢ — 9KCIIEHTPUCHUTET POIOJbHOM CHJIbI N OTHOCUTEJIHO HanOOJI€ee PacTAHyTOM
W HAUMEHEE COKATOM TPaHK CCUCHUS, M.

OKCHEHTPUCUTETH TPOJOJILHBIX CHJI OTHOCHTENBHO HamOoJiee pacTsAHYTOH I
HaMMEHEE CKATOW TPAHU CEUCHUS JIJIs CTATUYECKU ONMPEASTMMBIX CHCTEM BBIYHCIIETCS 110
(dhopmynam:

TIPH ¢, > 0. (4.51)
M

e, = N[I + ¢ +e”, (452)
e, = %4— cte,: (453)
IPH ¢, < 0. (4.54)
eZ:AMﬁi‘f+(c—H)—em, (4.55)

M L
e, = 7+ (c H) [ (456)

B dopmynax (4.51) — (4.56):
M — A3ruOAIONIMi MOMEHT OT JCHCTBHS BPEMEHHBIX PAcuUeTHBIX HAarpy3okK, B3s-

ThIH OTHOCUTEBHO OCH OIpeAeneHns yeumuil, kHwm.
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OKCUEHTPUCHTET MPOAONILHON CHJIBI N, OTHOCHTEJIbHO HamOOJIee pacTSHYTOM WIIH
HAaUMEHEE CXKATOW IPaHU CEYCHUS e, Ui CTATUYECKH HEOIPEAEIMMbIX CHCTEM BBIYUCIISA-
eTcs o popmysam:

I

MpH ¢, >0 U A]:[[cl' +C -V, Se., (457)
I

el = ycred + em’ (4.58)
M]

IpA ¢_ >0 H NC’I +e—Yo.l>e.. (459)
'
I

T (4.60)
M]

IpH ¢ <0 U N;’ T E (4.61)
'

€= o —H e, (4.62)
MI

HpI/I e, <0 H N—cll+c—ymd >e,, (463)

!
= (- t), (4.64)

OKCIEHTPUCHTET MPOJOILHON CHIIBI N’ OTHOCHTENBHO HAauOoJee pacTAHYTOW WM
HAaNMEHEE CXKATO# IrpaHu CEYCHUS e, JJIA CTATUUECKH HEOMPEAEIUMBIX CUCTEM BBIYMCIIA-
eTcs Mo hopMysiaMm:

MI
IphA ¢ >0 U Nc;’ te—y.,|<e,. (4.65)
€ = Veea T €4- (466)

I
IpA ¢, >0 H A;C;" +C— Y ul>e,- (467)
e = Ajv ‘e, (4.68)

M ’m
IPU ¢ <0 U T Yo S € (4.69)
e, =V, —H—-e,. (4.70)

I
IIPA e, <0 K A]/\I[C]m FC— Vo | €0 (471)

M 7

e, = N—c;"+ (c - H ), (472)

B popmynax (4.65) — (4.72):

I

M — M3rudarIuii MOMEHT OT ACHCTBHS BPEMEHHBIX PAaCYETHBIX HArpy3oK, B3s-
TBIil OTHOCHUTENBHO OCH ONpeaeicHus yeuumii, KHM.

OKCIIEHTPUCHTET MPOJOIBHON CHJIBI N, OTHOCHUTEIBHO HAMOOJIEE PACTAHYTON WMIIH
HAUMEHEE CXKATOM I'PaHu CEUEHHS . OMPEAENIETCS 10 (PopMyIIe:
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! 1
62}\/,e,+leem> (473)

N+ N
Koadduument s onpeaensiercs mo dopmyre:

: 1
§ =% 505-00 -0, R,. (4_74)
H H

IJIe R, — pacyeTHOE COMpOTUBIECHUE OeTOHA cxxaTuio corytacHo Tadmmie 7.6 CIT 35.13330
(B hopmyny moacraemseTcs B MITa).
B BblLIe npuBeACHHBIX (POPMYITAX MOMEHTEL CO 3HAKOM «+» PACTATUBAIOT HIDKHIOKO

rpadb 3JICMCHTA U CKUMAKOT BEPXHIOHO. MOMEHTBI CO 3HAKOM «-» pacTAruBarOT BEPXHIOKO
rpaHb JJIEMEHTA U CKUMAOT HUKHIOHO.

SKCHCHTpI/ICI/ITeT CO 3HAaKOM «+» YKa3bIBAacT Ha PACIOIOXKCHUEC HpOﬂ,OJ’IbHOﬁ CHJIbL
BBIMIC ICHTPA TAXKCCTU IMOJTHOTO NPUBCACHHOIO CCUCHM . SKCHCHTPVICV[TCT CO 3HAKOM «-»
YKa3bIBaCT HA PACIOIOKCHUC HpOZ[OJ'H:HOfI CUJIBI HMKC IMCHTPA TAHKCCTU TMTOJTHOTO TTIPUBC-
JCHHOI'0 CCUCHUS.

4.1.3.2 PacyeT no NpOYHOCTH B C/Iy4ae 00/1bIIHX IKCHEHTPUCHTETOB

PacueT no MpOYHOCTH B ciydae OONBIINX SKCIIEHTPUCUTETOB PEKOMEHAYETCS TPO-
W3BOJUTH C MCITIOJH30BAHUEM HENMMHEHHOM He()OpPMaIMOHHON MOJENN U PYKOBOJACTBYSIChH
CIEIYIOMMMHU IPEANOCBUIKAMA:

- COIIPOTUBIICHHE OETOHA PACTSHKECHUIO IPMHUMAETCS PABHBIM HYJIIO,
- qarpaMmbl eopMIpoBaHys OSTOHA ¥ apMaTyPhI ABYX WIH TPEXJIMHEHHBIE,
- 3MIOpa OTHOCHUTENBHBIX eopManiit UMeeT THHEHHBIN BUTT,

- L1 ynoOCTBa PacueToOB MPHHSTH BEPXHIOK TPaHb HJICMEHTA HAHOoJee CxaToid, a
HIDKHIOIO — HanOoJtee pacTsAHyToM (HanMeHee CyKaToin).

IIpH e, > 0 BEpXHsA TPaHb CEUCHMS SIBIACTCS HAMOOJNEE CXKATON W K pacyeTy MpH-
HUMAaeTCs HOPMaJIbHO OPUEHTHPOBAHHOE cedeHHe. [Ipr ¢ < 0 HHDKHSS TPaHb CCYCHHS SIB-
JsieTcs Haubolee CXKaTod M K pacueTy MpUHUMAETCs oOpaTHOe cedeHue (MOBEPHYTOE HA
180°) (pucyHok 4.10).

e, — DKCIEHTPUCUTET MTPOJOJIEHON CHIIBI N’ OTHOCHWTENBHO TIEHTPA TAKECTH MOJ-
HOIO NPHUBEAECHHOTO CeYeHHs cornacHo 4.1.1, m.



e>0) e<0

I

b B,

PucyHok 4.10 - OpueHTaius pac4eTHOTO CEYESHHUS B 3aBUCHMOCTH OT IKCLEHTPUCUTETA
CHJIBL N °

[penBapuTenbHO cedeHUe IO BBICOTE PA30MBACTCSA Ha SJIEMEHTAPHBIC YYACTKU C
OTIPEICNICHHEIM LTaroM » . KakAoMy y4acTKy IPHCBAaHBACTCS IIOPSAKOBEI HOMEP — CBep-
Xy BHU3 (puCyHOK 4.11).

&
=

O | || b [~
h

PrcyroKk 4.11 — ITpumep pa3OUEHHs CEUECHHUS HA JIIEMEHTAPHEIE YIaCcTKU

B obmeM ciydae pacdeT peKOMEHAYETCs MPOU3BOAUTL HPH ITOMOLIHM KOMIIBIOTEP-
HBIX CPEACTB IMyTeM TOAOOpa TaKOH BHICOTHI CXKATOM 30HBI OETOHA X , IPH KOTOPOM
HaOMoaeTCsl PABHOBECHE CHCTEMBI:

ika +iNﬂ.+N’ =0, 4.75)
P o
T ¥ — HOMEp IEMEHTAPHOTO y4acTKa CEUYEHHS,
! — KOJIMYECTBO AJICMCHTAPHEIX YYACTKOB CEUCHUS,
N, — YCHJIAC, BOSHUKAIOIIEE B & - OM 3JIEMEHTApHOM y4acTke, KH;
i — HOMEp psiaa apMUAPOBAHHS,
m — KOJIMIECTBO PA/IOB APMUPOBAHUS,

N, — yCHIIHe, BO3HAKAIONICE B i - OM PAAy apMHpOBaHus, KH;
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I

~' — TIPOJOJIBHOE CXKUMAIOIIEE YCUIINE OT PACUETHBIX HArpy30K (BBOAUTCS B (op-
MYJIy CO 3HAKOM IUTtoc), KH.

Bo3MOKHBI TpH BapHaHTa pa3pyHICHHS >Kelne300€TOHHOTO ceueHus. [1epBhlii BapH-
aHT MPETIONIAracT pa3pyIeHnue CEYEHHs 10 PaCTAHYTOH apMaType, KOraa B OHOM U3 pi-
JIOB apMHUPOBaHMs JOCTHIacTCA TNpeAenbHas AeopMalys PacTsDKEHHS apMaTypsl -, .
Bropoit BapraHT npeAnoaracT pa3pyLIeHHAe cedeHUs M0 CKaToMy OETOHY, KOTJa JOCTH-
racrcs npefenbHas aedopmanus cxarus 6eTona ¢,,. TpeTuil BapHaHT OpPEANoNaraeT oJ-
HOBPEMEHHOE PaspylleHHe CeUeHHs M0 PacTIHYTO apMaType U cxkaToMy O€TOHY, KOraa
npedenbHas eopMauyst pacTsDKEHHS apMaTypeL ¢, M IIpeaenbHas aedopmarms cxaTus
O€TOHA -,, MOCTUTAIOTCS OXHOBPEMEHHO. 3HATEHUE BBICOTHI CXKATON 30HEI OCTOHA X , IIpH
TPEThEM BapHaHTe Pa3BUTHS COOBITHII HA3bIBACTCS TPAHMYHOM BHICOTOH C)KaTo# 30HBI Oe-
TOHA x,. I'paHMYHas BHICOTA CKATOH 30HBI OCTOHA x, IO3BOJSET ONMPEAECIUTH BaPHAHT
Pa3spyLICHUs CEUCHUS.

I'pannunas BbicOTAa CHKAaTON 30HBI OETOHA x, ONPEAENIACTCS I'€OMETPHYECKH IO
SMIOPE OTHOCUTENBHBIX AedopManuii cedeHns (pUCyHOK 4.12):

& &

X a) (4.76)
Yoo o (=X, ) (4.77)
oy = e ) 6K, (4.78)
Koo ¥, = e, —a,) (4.79)
X e )= o ) (4.80)
y, 2t ) (4.81)

£y T8y

B popmynax (4.76) — (4.81):

,, — NIpeienbHAsl OTHOCHUTENbHA AedopMarys OETOHA CXKATHIO COTJIacHo M. 7.32
CIT 35.13330 (pucynok 4.12);

H — BBICOTa ce4eHUs (pUCyHOK 4.12), M;

a,.. - PACCTOAHME MeXIy HauOonee pacTSHYTOH I'PaHbIO CEYEHUS U LIEHTPOM TsDKe-
cTu Hauboee NpUOIMKEHHOTO K Hell psina apMHApOBaHHS (PHCYHOK 4.12), M;

s,, — IpenenbHas OTHOCHUTENBHas aedopmarms apmarypsl cornacHo n. 7.47 CIIT
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En2

Xr

Asmn

4

/—-8::

PucyHok 4.12 — Onropa OTHOCHTENBHEIX AethopManuii IS pacuera rpaHAIHON BEICOTHL
ckaroif 30HbI 6eToHA

J1s1 yaoOcTBa pacyeToB BBOATCS CIEAYIOLIME YCIOBUSL:

IPH x < x, - IIEPBELH BapUaHT PaspyIleHus (pa3pyLICHHE IO PACTSHYTOH apMarype)
HJIN TPETUH (OTHOBPEMEHHOE Pa3pyILICHUE CEUEHHUS 110 apMaType U OETOHY),

TpH x > x - BTOPOIi BAPUAHT Pa3pyIIeHHUs (Pa3pyIeHHE IO CXKATOMY OETOHY).

YCI/IHI/IH, BO3HHUKAKIIUEC B KAKIAOM 3JICMCHTAPHOM Y4YacTKE ~, , @ TAKXKC B KaXKAOM
PSAY apMUPOBAHUS N, , ONPEIETISIOT O hopMyTam:

si?

Ny, =4,0c

bk

. (4.82)
Ny= Aoy (4.83)
B popmymnax (4.82) — (4.83):

o, — HATIPSOKEHMA B ¢ — OM SJIEMEHTapHOM yuacTke, KH/m?;

3

4, — TUIOMATb i -TO PS/Ia APMHPOBAHMS, M’

st

-, — HAMIPSUKEHHS B i — OM Psly apMUPOBAHHs, KH/M’.

st

HanpsbkeHns B 5IEMEHTapHBIX Y4aCTKax OETOHHOTO CEYECHUS U PAAAX apMUPOBAHMS
ONPENENAIOTCA IO AuarpaMmam JaedopMupoBaHus OeTOHA M apMatrypsl (pUcyHOK 4.13).
Js ynpoIneHust pacueToB AOMYCKAaeTcsl UCTOJB30BaTh ABYXJIMHEHHbIE AMArpaMMBl je-
(opMUpOBaHHUSL.

Rb RS

-Csz =&t
&b &rz &s & &sz &

-Rs

Prcynok 4.13 — J[IpyxnmHelHbIE AuarpaMMel qedopmupoBanus OeToHa (ClieBa)
W apMaTypsl (Cripasa)
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Jns GeToHa JBYXJIMHEHHBIMH AMarpaMMmamu Ac(hOPMHUPOBAHHS BBOASTCS CIEIYIO-
IIHE YCIIOBUS:

MpH 0>z, (4.84)
R (4.85)

IPH 0 <2y <z, (4.86)
ou —onky: (4.87)
NPH =, <2, <=,,. (4.88)
oy = R, (4.89)

oy = (4.90)

E,
B dopmynax (4.84) — (4.90):

¢, — OTHOCUTEIIbHAA Je)OopMalus - TO AJIEMEHTAPHOTO yYacTka OETOHHOrO cede-
HHS,

E, — MOJYJIb YIPYrocTH GeToHa cornmacro tabymme 7.11 CIT 35.13330, kH/M%;

R, — PacueTHOE COMPOTUBICHHE OETOHAa CXKATHIO cormacHo Tabmmue 7.6 CIT
35.13330, kH/™?;

,, — OTHOCHTENbHAS feopManyist O€TOHA, ONPeIETSIOIas TPaHULLy YIIPYTOCTH.

JUts apMatypsl OBYXIHMHEHHBIME AuarpaMMaMi aeOpPMHUPOBAHUS BBOIATCS CIe-
AyTOIIHE YCIIOBHS:

OPA -5, <5, < -5, (4.91)
o, =-R,; (4.92)

OPA - &, <6, <&, (4.93)
o, =e,E; (4.94)

IpH &, <&, <7, (4.95)

o, =R, (4.96)

ra- i (497)

B dopmynax (4.91) — (4.97):

&, — OTHOCHTEbHAS Ae(opMallus  -T0 PAIA APMUPOBAHNS,

R, — pacyueTHOE COMPOTHBIIEHHUE apMarypsl coriacHo tabaume 7.16 CIT 35.13330,
KH/M%;
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E, — MOJIYIIb YIPYTOCTH apMaTypsl corntacHo Tadmune 7.19 CIT 35.13330, xkH/A™M;
¢, — OTHOCUTENBHAs JeOpMALsl apMaTyphl, ONPEACTIAIOILAs IPAHULY YIIPYTOCTH.

OrHOCHTENBHEIE feOpPMATHY & -TO HTIEMEHTAPHOTO y4acTka OETOHHOTO CEYEHWS,
OTIpEIENAETCS TEOMETPUIECKH (PUCYHOK 4.14):

MpH x < x . (4.98)
_ C:z[l’k -7 -x)]
oo = P (4.99)
IpH ¥ - v (4.100)
- =€bz[hr:’(H ’X)]l (4101)

X
B dopmynax (4.98) — (4.101):
7, — PacCTOSHUE MEXKAY HIDKHEM IPaHbI0 CEYESHUS U IIEHTPOM 4 -T'O DJIEMEHTAPHOTO
yuacTka (pUCYHOK 4.14), M.

gbk\ Eb2
. Ebvk o Hﬁ/
B
= Y4
= AN

/e —

PucyHok 4.14 — Dmropsl OTHOCHTENBHBIX AehopManmii it 6eToHa (ciieBa — ciydaii pas-
PYLIEHHs TI0 apMaType, cipasa — 1o 6eToHy)

OtHocHTENBHEIE Ne()OPMAIIAH : -TO PSAA APMHUPOBAHHS, OMPEACIIACTCA reOMeTpHYC-
ckH (pucyHok 4.15):

mpu x < x , (4.102)
R e (4.103)
IpH x > x , (4.104)
7_5‘52[‘7::7(1{ "\v)] .
CasTT (4.105)

B dopmynax (4.102) — (4.105):
a, — PACCTOAHUE MEXKAY HIDKHEH IDAHBIO CEYEHUs M LCHTPOM TSDKECTH -TO psla
apMHUpOBaHMs (PUCYHOK 4.15), M.
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Esi Esi . Evz

Qsmin

~Ex2

PucyHok 4.15 — Dn1opsl OTHOCUTENBHEIX AedopMaLuii I apMarypel (clieBa — ciydai
pa3pylleHns o apMaType, ciipaBa — 1o 6eTOHyY)

PaccTosiHue MEXAy HIXKHEH TPaHBIO CEYEHHS M LIEHTPOM & -TO 3JIEMEHTAapHOro
y4acTka GETOHHOTO CEUCHHMS TIPH HyMepalliuK Y9acTKOB CBEPXY BHH3 OT 1 | ganee, momyc-
Kaercs ompenensts no Gopmye:

hk=H—(k—1)v—§. (4.106)

IMocne onpenenenus BEICOTHI CKATOH 30HBI O€TOHA X , IPH KOTOPOH coOmomaeTcs
ycioBue (4.75), IPOU3BOANTCS PacyeT MPEAECIBHOIO U3THOAIOIIEr0 YCHIHS A ,, |

i m ' m
M, = Z M, + Z M, = Z Nyh, +3 Na,. (4107)
k=1 i-1 i1

k=1
Pacuer BHCLCHTPCHHO CXKATOIrO DJICMECHTA MO TMPOYHOCTH B Cllydac OOJIBILINX DKC-
LHCHTPUCHUTCTOB MPOU3BOANUTCA U3 YCITOBUS:
Ne, <M, (4.108)
IA€ e, — OKCHEHTPUCUTET MPOJOJIBLHON CHIIBL & ' OTHOCUTENIBHO PaBHOICHCTBYIOWIEH yCH-
Jui B pacTAHYTOHN apMatype (pucyHoK 4.16), M.

OKCIIEHTPUCHTET MPOJOIBHON CHIIBI N’ OTHOCHUTEIBHO PaBHOAEHCTBYIOWIEH yCH-
JIMH B pacTAHYTOIl apMarype e, , ONpeAenseTcs mo Gopmyiam:

1pH <. > o, (4.109)
ety —a (4.110)
OpH o <o, (4.111)

ey =nle |+ -y, >-a,. (4.112)

B dopmyax (4.109) — (4.112):
e, — DKCHCHTPUCHTET HpOIlOJ'leOﬁ CHJIBI N’ OTHOCHTEJIBLHO LCHTpA TAKCCTH MOJI-

c

HOT'O NPUBEACHHOrO ceuenusd cornacHo 4.1.1 (pucynok 4.16), M;

7 — Ko3((duUuueHT BIMAHEA nporuda mo mpoyHocTH, cornacHo 4.1.4.1 (pucyHOK
4.16),



V.. — PACCTOSHHE MEXKIy HIDKHE! TPaHBIO CEUSHMS W IEHTPOM TDKSCTH MOJHOTO

IPUBEJICHHOTO ceueHHs cornacHo 4.1.1 (pucynok 4.16), M;
a, — PacCTOAHUE MEXKIY HIDKHEHM I'PaHBIO CEYEHUS U PaBHOACHCTBYIOILEH ycunii B
pacTsHyTO# apMatype (pucyHok 4.16), M.

Y. m. npue.
ceteHun

i

PucyHok 4.16 — Cxema K OIpeaeneH o e,

PaccrosHre MeKIy HIDKHEN TPAHBIO CEUSHUS U PABHOACHCTBYIOIIEH yCHIUil B pac-
TSHYTOH apMarype «, onpenensercs mo Gopmyse:

Y aldlo!
E— (4.113)
Y Aol

TI€ o’ — PACCTOSHUE MEXIY HIDKHEH IPaHbIO CEYESHHUS M ICHTPOM TSDKECTH : -TO PaCTSHY-
TOTO Psifia APMUPOBAHUS, M;

47 — IJIOWA/TH  -TO PACTSHYTOTO P/ ApMHUPOBAHHS, M,

! — HANPSKEHHs B i — OM PACTSAHYTOM Py apMupoBanms, KH/M>,

Jndg ynoOcTa pacdeTOB BBOAUTCS CICAYIOMINNA KPUTEPHil OTIPENEICHAS COCTOSHMUS
apMarypsl:

IpH o, > 0,
a,=al, (4.114)
R (4.115)
o, =0 (4.116)

PacueTsl pexoMeHayeTCs IPOM3BOAUTE B TAOMMIHOM Bujie (PUCYHOK 4.17).
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Pucynox 4.17 — TIpuMeps! TaOJUILL JUTS pacyueTa mo MPOYHOCTH

4.1.4 Pacder N0 NPOYHOCTH B CJIy4ae MAJIbIX 3KCHEHTPHCUTETOB

Pacuer BHELCHTPEHHO CXKATHIX 3JIEMEHTOB 110 MPOYHOCTH B CITy4Yae MaJIbIX SKCICH-
TPUCUTETOB IPOU3BOAUTCS U3 YCIIOBHS:

NT<R,4,+R A, 4.117)
A,=(4,-45) ecna A2 00 % > 3% (4.118)
4,
B ¢dopmynax (3.26) — (3.29):
N’ — DPOJOJBLHOE CKMMAFOIIEE YCHIIME OT PACYETHBIX HArpy3oK (pucyHOK 4.18),

kH;
R, — PacyeTHOE CONPOTHBICHHE OETOHA CXKATHIO coriacHo Tabmuume 7.6 CII
35.13330, kH/M%;

4, —TIONTHAs IUIOWIAMb CEUCHU dNIEMEHTa (PUCYHOK 4.18), ™
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R, — PpacyeTHOE CONPOTUBIICHME apMarypbl o©kartuto cornacHo m. 7.38 CII

s¢

35.13330, kH/M%;

4° — TIIOMA/Ib APMUPOBAHHS CeueHus (PHCYHOK 4.18), M7,

Hdpo ceuenusn Rod,
Y A ~RwAS
4 N;
R AS

Pucynok 4.18 — Cxema K pac4eTy II0 IPOYHOCTH BHELIEHTPEHHO CXKATOTO 3JIEMEHTA B CI1Y-
9a€ MaJIbIX SKCLIEHTPUCUTETOB
4.1.5 PacuersI 0 yCTOHYHBOCTH

Ilepen pacyeToM IO YCTOMUMBOCTH HEOOXOOMMO OTNpPENENTUTh Kod(pduuueHT mpo-
JOJIBHOTO M3ruda (pucyHok 4.19).

PacueTtsl no
YCTOHYMBOCTH

Pacuet xoodduiuenTa
MPOAOIBHOTO U3ruba

PacueT no
YCTOHYUBOCTH

PucyHok 4.19 — PacueTtsl o ycToiiunBocTi
4.1.5.1 Pacuer k03(ppHieHTa NPOAOJIHHOTO H3rHda

Koa¢pumnmeHT nmpoaonsHoro u3ruba ¢ onpeaensercs no popmyire:

= q’mi
N . N (4.119)
N e, N’

rae ¢, — Kod(puimeHT NpoaoabHOro u3ruda, yUMTHIBAIOMIUY BO3CHCTBIE BPEMEHHBIX
Harpy3ok;

I

N, — MPOAOSILHOE CKUMAIOIIEE YCHUIIHE OT IIOCTOSIHHBIX PACUETHBIX HArpy30K, KH;
N’ — IIPOAOSIBHOE CHKUMAIOIIIEE YCUIIME OT PACUETHBIX Harpy3ok, KH;
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¢, — KO3 PULKEHT TPOIOTBLHOTO H3rnda, YIUTHIBAIOLIMI BO3/ICHCTBHE TIOCTOSHHBIX
HArpy3oK;

1

N! — MpoJONBHOE CKIMAIOIIEE YCIINE OT BPEMEHHEIX PACUECTHEIX HArPy30K, KH.

KoaddummenTsr mpoaobHOTO U3rHba ¢, U ¢, onpenensrores mo tadbmune 7.21 CII
35.13330 B 3aBMCMMOCTU OT TMOKOCTHU dMeMeHTa 4 . I'HOKOCTh 4 ompeaendercs no ¢op-
MyJie:

- (4.120)

i- \f%- (4.121)

red

rac [, — reoMeTpuiccKad ojinHa 3JICMCHTA WK €€ 4aCTb MCXKAY TOYKaMHU 3aKPCIICHHSL,

npuHUMaeMas corniacho 1. 7.52 CIT 35.13330, m;
i — paguyC HHEPLUHH CCUCHHUS, M;

I — MOMCHT HMHCPLUHH MOJHOTO MNMPUBCACHHOIO CCHCHMA, B3ATBIi OTHOCHUTEJIBHO

red

IEHTPA THKECCTU MOJHOTO TIPUBCACHHOTO CEYCHHUS COTTIACHO 4.1. 1, M4;

4,, — IpUBEAEHHAS IIOMAaab OJHOTO cevueHus cornacHo 4.1.1, M,

red

4.1.5.2 Pacuer no ycToit4nBOCTH

PacyeT BHEIEHTPEHHO CKATHIX DJIEMEHTOB MO YCTOWYMBOCTH MPOU3BOIAUTCS M3
VCIIOBUS

N <p(R,4,+R, A (4.122)

A,=(4,-A%) €CIHM 22100 % > 3% (4.123)

4,

B dopmynax (4.122) — (4.123):

N' — IIPOJOJIBHOE COKUMAIOLLEE YCUIIME OT PACUECTHBIX HAIPYy30K, KH;

¢ — KO3 PUIMEHT TPoa0IbHOro u3ruda cornacHo 4.1.4.1;

R, — PacdeTHOE CONPOTHBICHUWE OETOHA CXAaTUIO corimacHo Tabmuue 7.6 CIT
35.13330, kH/m*;
4, — TIOJTHAS TUTOMIAMp CETEHMAS JIEMEHTA, M ;

R, — PpacyeTHOE COMPOTHBIICHHE AapMarypel Ckatmio cornacHo n. 7.38 CIIT

35.13330, kH/™%;
A7 — TUIOIIAb ADMHPOBAHKS CCUCHHS, M.

4.1.6 PacueTrsl N0 BLIHOCJIMBOCTH

Tlepes pacueTOM MO BBIHOCIMBOCTH HEOOXOAUMO IIPOU3BECTH aHAIN3 HANPSKEHHO

Ae(hOpMUPOBAHHOTO COCTOSIHHMSI CCUCHHS, pacueT koddhdwimenta BnusHus mporuba no
HMPOYHOCTH (HE 0053aTENBHO), PaCIeT reOMETPHIECKAX XAPAKTEPHCTHK CCYCHUS (PUCYHOK

4.20).
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PacueTs no
BBIHOCTTHUBOCTH

AHanN3 HATIPSKEHHO 1e(hOPMUPOBAHHOTO |
COCTOSIHUS CEHEHHS |

Pacuet xoapuupeHTa BIMsHHUA nporuba o
HPOYHOCTH (HE 06A3aTENBHO)

Pacuer 1 COMETPHUYCCKHUX XapaKTEPHUCTHK CCUCHHA
IIpH pacye€Tax 110 BBIHOCIHMBOCTH

Pacuer no
BBIHOCJIMBOCTH

Pucynok 4.20 — PacueTsl 10 BHIHOCIMBOCTH

Ilepen pacueToM IO BHIHOCIMBOCTH HEOOXOMUMO TOMYYHTh YCHIIHS OT ABYX 3arpy-
JKEHHH, OAHO M3 KOTOPBIX MPEIIONaracT AOCTIDKEHHE MAKCHMAIBHBIX HOPMAJbHBIX
HamnpspKkeHnit B OETOHE M apMaType, a BTOPOE — MUHUMAJIbHEIX.

4.1.6.1 AHa/H3 HATIPSZKEHHO Ae)OPMHPOBAHHOIO COCTOSIHUSI CeYeHH s

AHann3 HaNpsHKEHHO Ae(POPMHUPOBAHHOINO COCTOSIHUS CEUCHHWS 3aKITIOYAcTCs B
ONPENENIEHNH COCTOSHUS BEPXHEN W HIDKHEHN rpaHel CeYeHus UIsl mepBOro U BTOPOTo 3a-
TPY>KEHUM.

HpI/I e, >0 BCPXHAA I'PaHb CCUCHMSA SABJIACTCA HauboJjIee C)KaTOﬁ, a HUXKHAA pacTs-

HYTOH WM HaUMEHEE CKATOW. B TakoM cilyuae K pacdeTy F€OMETPUYECKHX XapaKTepHu-
CTUK [IPUHAMAETCS HOPMAIBEHO OPHEHTHPOBAHHOE ceveHue (prucyHOK 4.21).

e,>0

% T/s/ .. @

Opuenmayua cevernus o1 pacuéma
2e0MEMPUYECKUX XAPAKMEPUCINUK

Pucynoxk 4.21 — OpueHTanus ceueHus sl pacyeTa reOMEeTPHICCKIX XapaKTePUCTHK

62



Ipu ., <o HWKHSAA IPaHb CEYECHUs ABIACTCA HAMOONIEE CKATOM, a BEPXHsAA pacTs-

HYTOH WM HaMEHee CKaroil. B TakoM cilydae K pacueTy reOMETPHYECKHX XapaKTepH-
CTHK TPHHUMAeETCs 00paTHOE ceueHne (oBepHyToe Ha 180 ©) (pucyHok 4.22).

Opuenmayus ceuenus O pacyéma
2e0MeMPULECKUX XAPAKMEPUCHIUK

PrcyHok 4.22 — OpuenTanus ceueHus I pacueTa T€OMETPHIECKHX XapaKTEPUCTHK:
e, — BKCIIEHTPHCHUTET IIPOIOIBHON CHIIBI N / OTHOCHTENBHO LEHTPA TAKECTH

TIOJTHOT'O MPUBEACHHOTO CCUCHUA, M, j — HOMED UCCIICAYEMOI'0 3arpy>KeHus

Jns ynoGcTBa pacdeTa BBOJMTCS TOHATHE «OCh ompeaeneHus ycunuity. Och onpe-
AENEeHNs YCUITHI — 3T0 Takas 0Ch, OTHOCHTENIBHO KOTOPOH TPOM3BOAMTCS cOOp yCHIHIL.
Takoe gomynieHre HeOOXOAMMO B CBSA3HM C TEM, YTO YacTO MPOCKTUPOBINMK HE MOKET 3a-
paHee 3HATh TOJIOKEHUE TICHTPA THKECTH MPUBEICHHOTO ceueHus (0COOCHHO IS CIIOMK-
HBIX, HCCHMMETPHYHBIX CeUeHHH). [TapaMeTpsl ¥/ W M ] pacCUUTBHIBAIOTCS OTHOCHTENBHO

OCH OMpeeIeHNs YCHITHHA.

OKCLEHTPUCUTET IPOJOJILHON CHIBI N/ OTHOCHTENHHO LEHTPA THKECTH HOJIHOIO
MPUBEIEHHOTO CEUCHMWS e,

j

BBRITHCIIAETCS IO hopmyIe:

M

€y Yy = Sy (4.124)

o

i

rac N/f' — IIPOAOJIBHOC COKUMAIOLICE YCUIIUE ; -I'0 3arpy’>K€HHAA OT HArpy3o0K A1 pacueTa
I10 BEIHOCJIHBOCTH, KkH.

¢, — OKCIIEHTPUCHTET NPOJOIBHOM CHIIBI & OTHOCHTENHHO OCH OIPEACTICHIS YCH-

J

T, U1 ; -ro (pucyHoK 4.23), M;
¢ — PacCTOsIHAE MEKIY HIKHEH TPaHBIO CEUEHHS M OCBIO ONPENETICHUS YCUIHH, M;

y., — PAcCTOSHHE MEXKTy HHKHEN TPaHblO CEUCHHS W IMEHTPOM TSKESCTH MOJHOTO
MPUBEIEHHOTO CEYEHHA (PUCYHOK 4.23), M;

M7 =~7e, — H3TUOAIONMI MOMEHT ;-0 3arpy)KeHUs OT AelfiCTBUA HArpy30K IS
pacuera o BEIHOCIUBOCTH, KHM.
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PucyHok 4.23 — DKCLIEHTPUCHUTET IPOJOJIBHOMN CHIIBL N / OTHOCHTENILHO LIEHTPA THKECTH
IIOJTHOTO PUBEAEHHOTO CEYEHUS

PaccTosiHie MEXIy HHKHEN TPAHBIO CEUCHHS U LIEHTPOM TSHKECTH TOJHOTO TPHUBE-
JIEHHOTO CEUCHUs y_, OTpeAeseTcs no Gopmyue:

cred

Yoy =, (4.125)

A red

r7i€ s"" — MPUBEACHHBIN CTATHUYECKUIT MOMEHT MHEPLMH IIOJIHOTO CEUEHMUS, B3AThIA OTHO-
CUTEJIbHO HIDKHEH rpaHu CEUCHHUS, M

2
4,, — IpUBCACHHAA IIOINaAb IIOJIHOI'O CCUCHHUA, M.

red

IIpyBEEHHBIN CTATUYECKUIA MOMEHT MHEPLUH IIOJHOTO CEYEHHMS, B3SATBIH OTHOCH-
TENBHO HUKHEH TpaHu CEYeHHUS S, ompeaensercs no gopmyiie:

ST ST e (e 1)y S (4.126)

T/i€ S, — CTAaTUYECKHI MOMECHT MHEPLUUU OETOHHON YacTH CEUYCHUS, B3ATHI OTHOCUTEN b-
HO HIDKHEH TPAHU CEYSHUS, M,

n' —KO3(PULMEHT MPUBEICHHUS ApMUPOBAHUS K OETOHY, YUMTHIBAIOIIUNA BUOPOTOJI-
3y4ecTH OETOHA M TPUHUMAEMBIH coriacHO ykazanusam 1. 7.48 CIT35.13330;

i —HOMED PAAa apMUPOBAHUS,;
m — KOJIMYECTBO PSIOB apPMUPOBAHUS,

§* — CTAaTHYECKUH MOMEHT MHEPLUH :-TO psfia apMUPOBAHHS, B3ATHI OTHOCH-

si

TENBHO HA)KHEN IPAHU CEUCHMUS, M.

CnoxxHple ceueHs: peKOMEHAYETCsl pa30uBaTh HAa OTAEBbHBIE YUYACTKH MPABHIBHOI
reoMeTpudeckoi (popmbel. B TakoM ciydae craTHuecKuii MOMEHT MHEPLUU OCTOHHOM Ya-
CTH CEYCHHs, B3AThI OTHOCUTEIIBHO HUKHEN IPAHM CEUCHUA §,*, ompeaensercs no ¢op-
MyJIe:

! '
S, = Z Sy = Z Ay vy (4 127)
k=1 k=1
rac r — HOMCEP y4aCTKa CCUCHMI,
! — KOJIMICCTBO YYaCTKOB CCUCHHUA,
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S4* — CTATHYECKHH MOMEHT MHEPIMH k -T0 YYacTKa CEUEHMUS, B3ATHIH OTHOCUTENBHO
. 3
HYDKHEH TPaHu CEYCHUS, M,

4,, — TUIOMA/b + -TO Y9ACTKA CeUeHHs (PUCYHOK 4.24), M
yu” — PACCTOSHUE MEX]Y LIEHTPOM TXKECTH + -I'O YYACTKA U HIDKHEH IPaHBIO cede-
Hus (pUCYHOK 4.24), M.

_ Ay

A A Abk
‘R\Z\\ . j ' Y. m. nPUG.
' T Ceuenus

Pucynox 4.24 — Paz0rieHne cedeHUs Ha y4acTKU

CrarudecKuii MOMEHT MHEPLMH :-TO PsAa apMMPOBAHUS, B3ATblA OTHOCHTENILHO
HIDKHE( TpaHu CeUeHNs 5/, ONpenenseTes mo GopMyIe:

8.7 =4Aa,, (4.128)
Tie 4, — IVTOMAMb  -FO Psiia APMHPOBAHHS, M,
a, — PACCTOSHUE MEXKJY HWKHCH IDAHBI0 CCYCHMS W LEHTPOM TSKECTH i -TO psxa

apMHPOBAHUS, M.

ITpuBeneHHAs TUIOINA/Tb TIOJTHOTO CEUCHNS 4,, OMpeAensdercs mo gopmyie:

Ay = A+ ()Y A, (4.129)
4, = Z Ay - (4130)

B ¢popmynax (3.41) — (3.43):

4, — TUIOMIA/Ib GETOHHOM YaCTH CEUCHHS, M.

4.1.6.2 PacueT reoMeTpHieCKHX XapaKTePUCTHK CeueHHsI

reOMeTpI/F{CCKI/Ie XapakTCPUCTAKH CCUCHHA H3rubacMoro 3JeMeHTa ONpEeACIATCA

6e3 yuera paboTs! 6eTOHA PACTIHYTOM 30HEL
IIpr e, >0 TPOU3BOJAMTCS PACUET TCOMETPHUYECKAX XAPAKTEPHCTHK HOPMATBHO

OPUECHTHPOBAHHOTO ceucHUs (pUCyHOK 4.25);

g

Ipr ., <0 MPOM3BOAMTCS pacdeT TEOMETPUUECKHX XAPAKTEPHCTHK OOPaTHOro ce-
yeHus (nosepHyToro Ha 180°) (pucynok 4.25).
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Ob

Opuenmayus paceimnozo cedentsn onst
OnpedeneHus 2eOMEMPUIECKUX XAPAKIMEPUCTHUR

Opuenmayus pacieimHo20 cevenus oni
OnpedeneHilss 2eOMEMPUIECKUX XAPAKINePUCTIUK

Pucynoxk 4.25 — OpreHTauus pac4eTHOTO CEYECHUS [UT ONPEICIICHUS TEOMETPHYECKHX Xa-
PaKTEPUCTHK

I'eoMeTprUeCcKHE XapaKTEPHCTHKH
JKEHUA B OTAEIBHOCTH.

JIOJKHBI OBITH OTPEACTICHBI UT KaXKI0ro 3arpy-

Pacuer reoMeTpM4ecKMX XapakTEPUCTUK CEUCHHUSA Ul ;-T'O 3arpyKEeHHs 3aKITH04a-
€Tcs B IIOAOOPE TaKOro PacCTOSHHA OT BEPXHEH IpaHu ceueHHs N0 HelTpanbHOM ocu z

[IPY KOTOPOM HANPSDKEHUS B YPOBHE HEHTPAIILHON OCH PaBHAKTCS HYIIIO:

B it (4.131)
N{ ijemdj Yo
Aradf Imdi o (4]32)
1 € eg Yo
T T, (4.133)
A e
1 St e, (4.134)
myi
I
i - \/ - (4.135)
_ Coregi Vo)
1= o, (4.136)
T Txed g (4.137)

B dopmynax (4.131) — (4.137):
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o,,, — HAIPSOKEHUs B YPOBHE HEHTPAILHOM OCH IS j -T'O 3arPyKCHUs, kH/M%;

no.j

N,f — MPOJOJIBHOC CKUMAIOIIECS YCHITHE ; -T'0 3arpy>KEHUs OT HArPY30K [T pacdeTa

10 BBIHOCJIUBOCTH (pUCYHOK 4.26), KH;

4,, —HNPUBEACHHAL IIJIOINAAEL CCYCHUS UIA ; -T'O 3arPYIKCHUSA, M

u ! — u3rudaroIyii MOMEHT ; -T'O 3arpy>KEHHs OT ACHCTBHS HArPy30K UL pacuera

IO BEIHOCITHBOCTH, B3STHIH OTHOCHTETEHO OCH OIIpeaeiIeHus yeunuii, kKHm.
paccTosHrEe MEXKIY HEHTpaIbHOM OCBIO M HEHTPOM THKECTH MPHUBEICHHOTO

Yuus
CEUEHHUs ISl ; -T0 3arpy>keHus (pUCYHOK 4.26), M;

I — MOMCHT UHCPLUU IIPUBCACHHOIO CCUCHHUA, B3SITBIA OTHOCUTEILHO LCHTpA TA-

redj

4
KCCTU MPUBEACHHOTO CCUCHMSA, ISl j -T'0 3arpy>XCHUA, M
— OKCLICHTPUCUTET lTpOI[OJTBHOVI CHJIbI N/j OTHOCHUTCJIbHO LCHTPA THKECTH IPU-

emd/

BEJIEHHOTO CEUCHHUS IS ; -T'O 3arpyKeHus (PUCYHOK 4.26), M;

i, — paanyC HHEPIUHU CCUCHUA UIsL | -T'O 3arPY>KCHUS, M.

CEeYeHUA .
™

J

Veredf

[27]

Pucynok 4.26 — Cxema k pacueTy T€OMETPHUECKIX XapaKTePUCTUK BHELIEHTPEHHO CXKATo-
IO 3JeMEHTa

OKCIICHTPHCHUTET MPOAONBHON CHIBI N/ OTHOCHTENBHO IEHTPa TSDKECTH HpHBE-

JEHHOTO CEYEHHS JUIsl | -TO 3arPyMEHHs ¢, OmpeAendercs no Gopmyie:

M7
n{ T Vo ] (4.138)

rae », —Kko3(¢uureHTa BIusHus Iporuda Mo MpOYHOCTH JUIS ; -TO 3arPy>KECHHUS,

¢ — paccTOsHUE MEXKNY HIDKHEW I'DAHBIO CCUYCHHMSI M OCBIO OMPEACNICHMS YCHIHH

(pucyHok 4.27), m;
Yo , — DACCTOSHHE MEKIY HIDKHEH I'DAHBIO CEUCHMS M LICHTPOM TSDKECTH MPHBE-

JEHHOTO CEUCHMS /ISl j -TO 3arpy’>KeHusl (PUCYHOK 4.27), M.
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Pucynok 4.27 - TlonoxeHue OCH ONPEACIIECHUS yCUIni

Pacuer ¢, pEeKOMEHAyeTCsl NPOU3BOAUTH IIPH 7, =1, HO B cllyyasix, koraa aedop-

MaIl\y CHCTEMBbI OT AEHCTBUSI HArpy30K IS pacdeTra Mo BEIHOCIHBOCTH 3HAYMTEIEHO yBE-
JMYMBAIOT YCUITHS B JJIEMEHTE — AOMycKaeTcs TPOM3BOANTE pacdeT ko3 umnmeHTa BIus-
HMs IPOruda 1o MPOYHOCTH 7, cornacHO 4.1.5.3. Beenenne xoaddunuenta BnusHus mpo-

ruba o IIPOYHOCTH 7, CYIIECTBCHHO YBCININBACT 06BeM pacucToB.

PaccrosiHue Mexny HEHTpPanbHOIM OCBIO M LEHTPOM TSDKECTH MPUBEACHHOTO Cede-
HUS UL j -TO 3arPy>KEHUs y,, , ONpeAeseTcs o GopMye:

5 (4.139)
a,=H-1Z, (4.140)
B popmynax (4.139) — (4.140):

a, — PacCTOSIHHE MEKIY HWKHEH IPaHbIO0 CEYCHHs W HEHTpPaIbHON OCBIO I ; -TO
3arpyKeHus, M;

H — BBICOTA CCUCHUS, M.

IIpu pacueTre reoMETPUYECKUX XaPaKTEPUCTHK HEOOXOAMMO cOOMIOOATEH ClIEAYIO-
LIUE YCIOBILL:

npH Z, <1, (4.141)
X, =7 (4.142)
npH z,> 11, (4.143)
X, =H. (4.144)

B ¢popmynax (4.141) — (4.144):
X, — BBICOTA CXKATOM 30HBI OETOHA ATIA | -TO 3ArPy>KEHU, M.

PaccTosHIEe MEXAy HIDKHEH I'paHBIO CECUCHHS M IICHTPOM TSDKECTH MPHBEICHHOIO
CEUCHHUS TS ; -T'O 3arpy’>KeHus v, Onpeaensercs no Gopmyiie:

cred
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g

Vot ;= 0, (4.145)

A

redj

rae s — MPUBEACHHBINA CTATHYECKUIA MOMEHT MHEPLIUM CEUYECHNUS, B3ATBHIHA OTHOCHUTEILHO
HYDKHEH TPAHH CEYSHHS, [UISL ; -TO 3arpy KeHNI, M .

[IpuBencHHBINA CTaTMYECKUHA MOMEHT HMHEPLUU CEUYCHUS, B3SIThIH OTHOCUTEIBHO
HIDKHEH IPAaHU CEUYCHMUS, JUIS ; -T'O 3arpy>KEeHUs s, OLMPENEIAETCA 10 (POopMyIIE:

Spr =8 ey S (=13 S0, (4_ 146)
i=1

i=1
rae §;°’ — CTaTMYECKUi MOMEHT MHEPUMH OCTOHHOM YacTH CEUCHHS, B3SATHIM OTHOCH-
TEJIBHO HIDKHEH MPAHH CEUEHHUS, UTS | -I0 3arPy KeHHs, M,

n' —KO3(pPUUMEHT MPUBEACHHS ApMUPOBAHUS K OETOHY, YUUTHIBAOIINH BUOPOIOJI-
3y4ecTy OETOHA M MPUHUMAEMBIH COIMIacHO ykazanusM 1. 7.48 CIT 35.13330;

i — HOMEp psjia apMUPOBAHMUS,
m — KOJIMYECTBO PSIIOB APMUPOBAHUS,
s*/ — CTAaTMYECKUH MOMEHT MHEPILIMH :-T'O PACTSHYTOTO psaa apMHPOBaHHS, B3s-

spi

THI OTHOCUTEIBHO HWKHEW IPaHU CEYEHHUs, VIS ; -T'O 3arpy>KCHHH, M;

§"°7 — CTAaTUYECKUH MOMEHT MHEPLWH -T'O CXKATOr0 psAla apMUPOBAHHUSI, B3ATHIN

OTHOCHUTEJILHO HUXKHEH rpany CCUCHU, Ui j -I'0 3arpy>KCHUs, M3.

CIio)XHBIE CEUECHHS PEKOMEHAYETCs pa30uBaTh HA OTACIBHBIE YYACTKH MPABUIILHOM
reoMeTprueckoil (opMel. B TakoM ciyyae craTMYecKHii MOMEHT WHEPIUH OCTOHHOM Ya-
CTU CEUCHUS, B3ATHI OTHOCUTENBHO HW)KHEW TPAaHH CEUCHHMS, /I | -TO 3arpy>KeHus §

onpenensercs no Gopmyinie:
1 1
S, =X Sy =Y Ay (4.147)
k=1 k=1
r1e k — HOMEp CXKAaToro y4acTka CEUeHUS,

! — KOJIMYCCTBO YUAaCTKOB CCUCHHUA,

Sy’ — CTaTHYECKUH MOMEHT MHEPLIUU & -T'O CXKATOTO YYaCTKa CEYECHUS, B3ATHIN OT-
HOCHUTEJIBHO HIDKHEN IPaHM CEYEHUS, IS j -T'0 3arpy>KEHHUS, M

4, — TIOIIAAb & -r0 CKaTOro y4acTKa CEYCHHUS ANl ;-TO 3arpy>Ke€HHus (PHCYHOK
4.28), M*;

v’ — PacCTOSHHME MCXKAY ICHTPOM TSDKECTH k-I'O CXKATOTO y4acTKa W HIDKHEH
TPaHbIO CEUEHUS VI | -T'0 3arpyeHus (pucyHok 4.28), m.
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PucyHok 4.28 — Pa30ueHue cedeHns Ha YIaCTKH
CTaTnuecKuii MOMEHT MHEPLMH | -T0 PACTIHYTOTO PAfa apMUPOBAHUS, B3SITHIA OT-
HOCHTEIIBHO HIKHEN TPaHU CEYEHMs, I j-T'O 3arpy>KeHHs S,/ ompeaensercs mo ¢op-
MyJIE:
8o =Alal, (4.148)
rjle 4” — IIOWA/b i -I0 PACTSHYTOTO Psijia ApMUPOBAHMS VI j -TO 3arPYIKEHHS, M,

a” — PAcCTOAHNE MEXIY HIDKHEW IPAHBIO CEYEHHUS M IIEHTPOM TSKECTH : -TO pacTs-
HYTOTO Psiia apMHPOBAHUS JUIS ; -T'O 3aTPY>KSHHS, M.

Craruyeckuii MOMEHT WHEPLMH i -TO CKATOr0O psila apMUPOBAHMS, B3ATHIN OTHOCH-
TEJIbHO HWIKHEH I'paHu ceueHHUs, Ul ; -I'0 3arpy’kKeHust S/ onpeaensercs no gopmyne:
S =adal (4.149)
e 4° — IUTOIIAMb ( -I'O CKATOrO Psija APMUPOBAHMS ISl | -IO 3arPyIKEHHS, M2,

a? — PacCTOSHUE MEKIy HUKHEH IPaHbIO CEUEHUS U LIEHTPOM TKECTH i -TO CHKATO-
TO psiia apMUPOBAHUS JJIs ; -TO 3arPy>KECHHUS, M.

Jnst ynoOCcTBa pacueToB BBOITCS CIIEIYIOMNE KPUTEPHH, ONPENETSIONTAE COCTOS-
HHE apMaTypel:

Opa a) > a, (4.150)
ay=aj, (4.151)
Al =49, (4.152)

OpA a} <a,, (4.153)
al=a”, (4.154)
Al =a”. (4.155)

70



ITpuBeeHHAs MIOWAb CeYCHNUS 4., ONpPEAensieTcs no popmyse:
Ay = Ay +n 3 A0+ (=13 47, (4.156)
i=1 i=1

A, =3 47 (4.157)

B dopmynax (4.156) — (4.157):

4, — TUIOMAAb CKaToH OETOHHON 4acTH CEUCHHS IS | -TO 3arpy>KCHU, Mz‘

bi
MomeHT WHCPLUHN MPUBECACHHOI'O CCYCHNA, B3ATHIl OTHOCHUTEJIEHO OEHTPA TAXKECTH
IIPUBEJICHHOTO CEYEHUs, [T ; -T'O 3arPyXKEHUs / , ONpeaessieTcs no dopmyne:

redj

Ly =1, +n'zm: 7 +(n'—1)zm: 17, (4.158)

rae 7, — MOMEHT MHEPIUH CXKaToM OSTOHHO! YacTH CeUYEHMsl, B3ATBIA OTHOCHTEIBHO LICH-

Tpa TAKCCTU IPUBCACHHOT'O CEUCHMA, OJIA ;j -I'0 3arpy>KCHUA, M4;

17 — MOMCHT MHEPIIMH ; -T'0 PACTSIHYTOI'O psaa apMHPOBaHUS, B3STBIA OTHOCUTENb-
HO OCHTPA TSHKECTH NMPUBEACHHOTO CCUCHUA, I j -T'0 3arpy>KCHUs, M4;
17 — MOMCHT HHEPIIMH - I'O CXKATOro psiaa apMHpPOBAHHI, B3ATHI OTHOCUTEIHHO
TCHTPA THKECTH MPUBEACHHOTO CCUCHUS, IJIA ; -I'0 3arpy>KCHUA, M4,

MoOMeHT UHEPLUH CKaTo GETOHHOMN JacTH CEYeHUs, B3AThII OTHOCHTENBHO TIEHTPa
TSDKECTH MPUBEICHHOTO CEUCHMS, TS | -TO 3aTPY>KEHUS 7, OIpeeNnseTcs mo hopmye:

i

Ty =X W+ 45030), (4.159)
Vi =V " Yy (4.160)

B ¢opmynax (4.159) — (4.160):
1,,, — COOCTBEHHBI! MOMCHT HHEPIIUH & -0 CKATOTO YIACTKA CEYCHUS IS | -TO 3a-

TpyKenns, M".
MOMEHT UHEpLUU (-0 PACTSHYTOrO Psjia apMUPOBAHUSA, B3STbIA OTHOCUTEIBHO
LEHTPA THKECTH NPHBEICHHOIO CEYEHHS, Ul ;-TO 3arPY>KEHUs 77 ONpENedeTcs 1o

dopmyie:
-6 -y, ). (4.161)

MOMEHT UHEPIIUH i - TO CKATOTO Psiia APMUPOBAHMS, B3STHIM OTHOCHTENBHO LIEHTPa
TSDKECTH PUBEJIEHHOTO CEUEHHMS, JUIsl j -TO 3arpy KeHust 7¢ onpeessiercs no popmye:

79 = ch(aj - Yo )2_ (4162)

s 5

[lpuBenennbie BBIIE GOPMYITEI MO3BOJIAIOT BHIYHCIHTE PACCTOSHUE MEXIY BEPX-
Hell TPaHbIO 3JIEMEHTA H HEHTPATHHON OCBIO Z | .
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4.1.6.3 Pacuer xo3pduuuenta BJHSHHS NPornda mo mpouHocTH (He 00s13a-
TEJbHO)

Jlns skene300eTOHHBIX 3JIEMEHTOB, MMEIOIUX HECMEILAEMbIE OTOPHI U OTIOPHI, O/~
HAKOBO MEPEMEMAOIIECS ITPH BHHYXICHHBIX AehopMalliax (HanmpuMep, MPH TeMIepa-
TYPHBIX YIJIMHEHHSX), KO3(G(UIHEHT BIASAHHA Tporuba 1Mo MPOYHOCTH UIA | -r0 3arpy-
XKEHHS 7, JUIA CEUESHMH, JIeKANX B CPeHEH TPETH JUIMHBI PaCCMATPUBAEMOrO JIIEMEHTA,
onpenensercs no GopmyJe:

2

1
npu JEShs L (4.163)
1
n;= A
Y (4.164)
N

B dopmynax (4.163) — (4.164):

L — JUIMHA PaccMaTpUBacMOTro SJIEMEHTAa WM y4acTKa MEXKIy TOYKAMH 3aKperie-
HUS, M;

L, — pacCTOAHUE OT TOYKH 3aKPCIUICHUA JJICMCHTA 0 pacCMarpuBacMOro CCUYCHHUsI,

s .
N/ — [IPOOJILHOE CKUMAIOLIEE YCUITME | -TO 3arpy>KEHHUs OT HAarpy30K JUis pacuera
0 BEIHOCITHBOCTH, KH

N/ — ycrmoBHAs KPUTHUYECKAs CHJIA JUIA XKENe300€TOHHOTO IEMEHTa | -TO 3arpyike-
Hug, KH.
Koo(uuuenTt pimsHus nporuda no NpOYHOCTH JUIS j-TO 3arpyXKeHHs n, JUIi ce-

YEHMH, JIeKANX B KpalHUX TPETAX UTMHBI PaCCMaTPHBAEMOTO 3JIEMEHTA, OTPEACISIETCS
o opmyie:

TpH £ < ;L, (4.165)
( |
1]=3LLX} lNJ/_1I+I, (4166)
-
ST
pu L,>§L, (4.167)
(z L)I( \I
— . ]
R Sl (4.168)

B 3amac BEIHOCIIMBOCTH JONYCKAETCS OMPENeaTh KodpPUUUEHT BiIMsIHUA poruba
110 MPOYHOCTH Als , -I'0 3arPyXenus », o hopmye:



N (4.169)

N/

YcnoBHas KPUTHYECKAs CUJIA KENe300€TORHOTO 2JIEMEHTa N/ IS j -TO 3arpyske-
HUA onpeaensercs no Gopmysne:

'l 1
vi= 2 I—bj[im,l] el |, (4.170)
I, |ello1+s, ]

rie £, — MOIYJTb YIPYrocTH 6eToHa cornacHo Tabmuue 7.11 CIT 35.13330, kH/m?%;
I, — FGOMETPUYECKAs JUIMHA 3JIEMEHTA WIH €€ YacTh MEKAY TOYKAMH 3aKPETUICHHS,
npuHUMacMas cornaco 1. 7.52 CIT 35.13330, m;

7, — MOMCHT WHEPIHA OCTOHHOM YacTH CEUYEHHUS, B3ATBHIA OTHOCUTEILHO LCHTpa

b

TSOKECTH TIOJTHOTO MPUBE/IEHHOTO CEUeHHs, M)

¢; — KOX(QOHUIMEHT, YyUUTHIBAIOIIUY BIMSHHE HA MPOTHO JUTHTEIBHOTO JICHCTBUA
Harpy3Ku AJis ; -Io 3arpy>KeHusl;

5, — KOO(PUIHEHT JUIS | -TO 3arpyKEHUS,

' — KO3 (QUIMEHT NpUBECHHS aPMHAPOBAHMS K OETOHY, YIMTHIBAIOMNIT BHOPOIO-
3yuecTH OSTOHA U IPUHUMAEMBIH COITIacHO ykazanusm . 7.48 CI135.13330;

7, — MOMEHT MHEPIMA apMHPOBAHUs, B3AThIi OTHOCHTEIILHO LIEHTPA TSDKECTH TIOJI-
HOTO IIPUBEJIEHHOTO CEYCHHS, M}

E, — MOJTyJb YIPYTOCTH apMaTyphi coryacHo Tabmane 7.19 CIT 35.13330, kH/m>.

OKCHEHTPHCHTET NMPOAOIBHON CHIIBI N OTHOCHTENBHO TCHTPA TSXKECTH TIOIHOTO
IPHUBEACHHOTO CCYEHUS ¢ Ompenensercs no Gopmynam:
M f

€U s (4.171)

i

M}, — m3rubaromuii MOMEHT OT JACHCTBUS MOCTOSHHBIX HATPY30K JUIA pacyera Mo

clj
BBIHOCIIMBOCTH, B3ATBIii OTHOCHTEIEHO OCH OIPEJIENICHUS] YCUIIHH I j -TO 3arpy>KEHUS,
kHwMm;

N/ — HOpOJIOJIBHOE CXKUMAIOIIEe YCHIME OT IOCTOSHHBIX HAarpy3oK JUIS pacdera mo
BBIHOCIIMBOCTH JUTISl ; -TO 3arpy>keHust (pucyHok 4.29), kH;

¢ — PacCTOSIHUE MEXY HUXKHEH IPaHBIO CEUCHUS U OCBIO OLPENCICHHS YCUIIHIA, M;

.., — PacCTOSHHE MEXAY HIKHEH IPaHBIO CEYECHUS M LIEHTPOM TSKECTH TMOJHOTO
MPUBEAECHHOTO CeYeHus cornacHo 4.3.1, M.

KosddrmmenT, y4uTHBarOmuil BIHSHHE HAa NpPOrd0 IIUTENBHOTO JciCTBUS
HArpy3Ku [UIsl ; -I'0 3arPY>KEHNUsl ¢/ , ONPEAEIIAECTCA UCXOAS U3 YCIIOBHIA:
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J

PH =<0 M fe,[> 011 (4.172)
ol =1, (4.173)

npu —o M, |< o, (4.174)
| 9/ =1,05. (4.175)

B ¢dopmynax (4.172) — (4.175):
e, — DKCLEHTPUCUTET MPOJOJIBHONW CHIIBI N/ OTHOCHTENBHO LEHTPA THKECTH I1OJI-

g

HOT'O MPUBEIECHHOTO CEYEHUS ISl | -0 3arpy>keHus corsiacHo 4.3.1, M;

H — BBICOTA CCUCHHA, M.

J
Ecimu 24> 0 TO K03(p(UIMEHT, YUUTHIBAIOIMI BIMSIHAC HA MPOTUO JUTATEIHHOTO

ecj

JEHCTBUS HATPY3KH IS j -T'0 3arPY)KEHHS ¢, , OTIPSIEISAETCS UCXOA U3 YCIIOBHIA

S

. M/
ol =14t (4.176)

M7
J

rae M — A3ruOaroIuii MOMEHT OT JCHCTBHS MOCTOSIHHBIX HArPY30K IJIs PAcyeTa o BhI-

HOCJIMBOCTH, B3SITBIA OTHOCUTEIIBHO HAUOOJIEE PACTSIHYTON WM HaUMEHEE CKAaTOW rpaHu
CEYECHUs, U1 ; -T'0 3arpykeHus, KHwM;

M | — M3rubarommii MOMEHT OT ACHCTBHS MOCTOSIHHBIX M BPEMEHHBIX HArpy30K JUis

pacdeTa Mo BBIHOCIMBOCTH, B3SThIi OTHOCHTENIPHO HAHOONEE PaCTAHYTOW WM HAaHMEHEE
CKATOM I'paHu CEYEHMUs, Ul ; -I'0 3arpy>keHusd, KHM.

Hzrubaronme MOMEHTBI OT ACHCTBHS MOCTOSIHHBIX M BPEMEHHBIX HArpy30K IJIs pac-
YeTa 10 BEIHOCIMBOCTH M MTOJIHBIM W3rHOaroIIii MOMEHT, B3SThIE OTHOCUTEIBHO HAauOoee
PACTSHYTOM WM HANMEHEE COKATOM TPaHK CCUCHUS, ONPEENAIOTCA 0 (popMyiam:

Ml =N]e,. (4.177)
M =Nle, . (4.178)
M=Mm]+Mm. -N'e, (4.179)

B popmynax (4.177) — (4.179):

e, — OKCLIEHTPHCHUTET MPOAOIBHOM CHIIBI N/ OTHOCHTEJILHO Haubosee pacTaHyTOM
WM HAMEHEE CXKAaTOM TpaHM CEUYCHUS IS j -TO 3arpy>keHust (pUCYHOK 4.29), M;

M ! — M3ruOaromyii MOMEHT OT JCHCTBHA BPEMEHHBIX HArPy30K AJIs pacdeTa Imo

BBIHOCJIUBOCTH, B3ATHIIl OTHOCHTEIILHO HauOoJIee PaCTAHYTON WM HAaMMEHEE COKAaTOM rpa-
HHU CEYEHUd, Ul ; -T0 3arpyxeHus, KHwm;
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N — IIPOONBHOE CKUMAIOIIEE YCUIIHE ; -TO 3arPYXKEHUs OT BDEMEHHBIX HATPY30K
IUTsl pacueTa o BBIHOCIUBOCTH (pucyHok 4.29), kH;

e, — SKCLIEHTPUCUTET NIPOJOIBHON CHITHI N/ OTHOCHTENIBLHO HAubOJIee pacTsIHyTOl
W HAMEHee CXKaToW TPaHK CEUeHHUs [Uisl ; -T'0 3arpy>kKeHust (pucyHok 4.29), m;

e, — OKCLICHTPUCUTET MPOTOIBHOMN CHIIBI ¥ / OTHOCUTENBHO HAuOOJIee PACTIHYTOM
WA HAaMEHee CXKaTol TPaHK CEUeHHUs IS ; -T'0 3arpy>kKeHus (PUCYHOK 4.29), M.

_.-\-'rfn/_

N Z

v . o
= . 9 7,

PucyHok 4.29 — Cxema K onpe/eeHUI0 MOMEHTOB OTHOCHTENIBHO PacTsHYTOH (HaMMeEHee
CKaTOM ) TPaHU DIEMEHTA

OKCLCHTPUCUTETHl MPOAOJBLHBIX CHJI OTHOCHTENHFHO HauOonee pacTAHYTOH WiIH
HaNMEHee CKaToi TPaHi CCUCHHUS BRIUMCILIETCS MO hopMyiaMm:

IpH ¢, >0, (4.180)
M,
e, = N +e, (4.181)
M7
e, = Tf’+ c; (4.182)
IpH ¢, <0, (4.183)
S
e = AAL ile-n), (4.184)
]Vljf
€, = N +lc-H) .
V“’" ( ) (4.185)

mj
B ¢opmynax (4.180) — (4.185):

M, — W3rUOAIOIMI MOMEHT OT ACHCTBHS MOCTOSHHBIX HArpy3oK Ijii pacdera Mo
BBLIHOCJIMBOCTH, B3ATHIH OTHOCHTEIBHO OCH ONPEACITICHAS YCHIHH, U | -TO 3arpysKEHHUs,
kHwm;

M/, — m3rubarommmii MOMEHT OT AEHCTBHA BPEMEHHBIX HAIPY30K IS PAcueTa o
BBIHOCITHBOCTH, B3AThIN OTHOCHTEIHLHO OCH OIPEIEieHUus YCUIUi, I | -TO 3arpy KeHu,
kKHM.
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SKCHCHTPI/ICI/ITCT HpO,E[OJ'IBHOﬁ CHJIbL Njf OTHOCHTEJILHO HauboJiee paCTiIHyTOﬁ J5R11%0
HauMEHEE CXKaTOM T'paHHu CEYCHUA ¢ OIIPENACTACTCA 10 CpopMyne:
N e

P (4.186)

P/ o
Ny +N,

Koadduiuent aas ;-ro 3arpyxeHus s, onpejensercs 1no gopmyne:

e

¢ 11
§,=—2205-0,01—-001IR,, (4.187)
H H

J

TJIe R, — Pac4eTHOE COMPOTHBICHUE OCTOHA CxKaTHIO cornacHo Tabmuue 7.6 CIT 35.13330
(B popmyny moacraemnsiercss B MITa).
B BbILIe NpUBEEHHEBIX (HOPMYJ1aX MOMEHTEI CO 3HAKOM «1» PacTATHBAIOT HIKHIOK

T'paHb SJICMEHTA U CO)KUMAIOT BEPXHIOHO0. MOMEHTBI CO 3HAKOM «-» PacTAruBalOT BCPXHIOIO
TpaHb 3JICMCHTA U COKUMAIOT HHXKHIOTO.

BKCHCHTpI/ICI/ITCT CO 3HAKOM «+» YKa3bIBa€T HA PACHOJIOKCHHUE IIpOI[OJILHOfI CHJIBI
BBIIIC LEHTPA TSHKECTU MOJIHOTO MTPUBEACHHOI'O CCUCHHUSA. 3KCI.[€HTPI/ICI/ITGT CO 3HAKOM «-»
YKa3bIBACT HA PACHOJIOKCHUC HpOHOHBHOﬁ CHJIBI HIKC LCHTPA THKECTH MOJIHOTO TMPUBE-
JCHHOI'O CCUYCHMUA.

MoMeHT MHepUNH OETOHHOM YacTH CEYEHHUS, B3ATHI OTHOCUTENLHO LIEHTPA TDKE-
CTH IIOJIHOTO MPHUBEACHHOTO CEUYCHHH 7,, OMPEeNIeTcs Mo Gopmyie:

L= 3 (L + 4y ) (4.188)

k=1

T 7,,, — COBCTBEHHBIH MOMEHT MHEPIHH - TO Y9acTKa CEYCHHS, M,

4,, — IIOIIAAb & -T'O YYacTKa ceueHus cornacHo 4.3.1, MZ;

bk

v, — PACCTOSHHUEC MCKAY LEHTPOM TAKECTHU & -I'0 Y4aCTKa U NEHTPOM TsDKECTH 110JI-
HOro NpuB€ACHHOTO CCYCHUS, M.

MoOMEHT MHEPIMH apMUPOBAHHUS, B3AThIi OTHOCHTENBHO IIEHTPA TSHKECTH MOJIHOTO
HPHBEACHHOTO CEYCHUS 7, , ONPeACseTCs o Gopmyte:

IJ:Z’":I:-' :iAxl(a:l_ycr«I )2’ (4189)

T i — HOMEp psAla apMUPOBAHMS,
m — KOJIMYECCTBO PAA0B apMHUPOBaAHUS,

I, — MOMCHT MHCPIWH ;- TO psaa apMUPOBaHUA, B3ATBI OTHOCUTENBHO HCHTpA TH-

si

JKECTH TIOJTHOTO TIPHBEICHHOTO CEUCHHS, M
A4, — IVIOWA/b i - IO Psi/id APMUPOBAHKS, M’

si

a, — PACCTOSHIEC MEXIy HIDKHCH IDaHBI0 CCUCHHS H LEHTPOM TSKECTH :-TO paja
apMHpPOBAHHUS, M.
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4.1.6.4 PacueT 1o BHIHOCTHBOCTH

Hanpspkenust B 6eTOHE M apMaType ONMpeCNsIoTCs MO MpaBHIaM pacdeTa YIpyrux
MaTepHasoB.

Hanpﬂn(euym B OeTOHE CO 3HAKOM «+» — cxkarue OetoHa. BeToH Ha PacTAKCHUE HE
pa60Taer , IO3TOMY HaNpPsLKCHUS OrPpaHMYMBAIOTCA 3HAYCHAAMM OT HYJIA H Jajee.

HanpsbkeHus B apMarype co 3HAKOM «+» — PaCTsDKEHHE apMUPOBAHHS, & CO 3HAKOM
«-» — C)KaTHE apMUPOBAHUSL.

HanpsxeHns B 6€ToHe 10 BepxHeil ¢/, ¥ HIDKHel TpaHd o,, cedeHus s 1-ro 3a-
TPYKEHHS ONPEALTAIOTCS Mo opMyiam:

pH <, o, (4.190)
’ iy .
g:;zN_‘+"\'1 crrdlI(H )”“”)20, (4191)
H _ £ Nl/ea»cd 1Y ered 1 > 0-
T A I 4 =0 (4192)
IpH <, <o, (4.193)
s s _
0-;“1=N_17A’18m¢11)'aw1 >0, (4194)
‘4rr,vl| lnul‘
s I )
O':ZN—1+ Ny emwil(H_}cndl)Zol (4195)
A I

B dopmynax (4.190) — (4.195):

e,, — OKCLEHTPUCHTET IIPOJIOIBLHON CUJIbl N/ OTHOCUTENBHO LIEHTPa TSHKECTH MOJI-

HOTO NPHUBEACHHOTO CeueHus s 1-ro 3arpykeHns cornacHo 4.1.4.1, m;

B

J — HalpsbKeHUs B OSTOHE 10 BEpXHEH TpaHH cedeHns it 1-ro 3arpyxeHus (pu-
cyHOK 4.30), kH/M%;

N/ — IPOZONBHOE CKMMAIOIIEE YCHITHE 1-TO 3arpy>KeHUs OT HArpy30K IS pacdera
MO BBIHOCITHBOCTH (pucyHOK 4.30), kH;

(o8

A, — IPUBEIEHHAS MIIOMATb CeUeH s U1 1-ro 3arpysenus cormacHo 4.1.4.2, M2,

e,.,, — OKCIEHTPUCUTET MPOIOABHOM CHybl N/ OTHOCHTENBHO LIEHTPA TDKECTH
MPUBENEHHOTO CeYeHM 171l 1-ro 3arpyxenus cornacHo 4.1.4.2 (pucyHok 4.30), M;

H — BbIcoTa cedeHus (pucyHok 4.30), M;

... — PACCTOSHHE MEXIy HIDKHEH TPaHbIO CEUCHUS M LEHTPOM TSDKECTH MpPHUBE-
JIEHHOTO cedeHus Ay 1-ro 3arpyxenus coriacHo 4.1.4.2 (pucyHok 4.30), M;
1,,, — MOMCHT MHEPIUH ITPHBE/ICHHOTO CEYCHMUS, B3ATHIM OTHOCUTENBHO IIEHTpA TS~

JKECTH NIPAUBCACHHOTO CCUCHUSL, IS 1-ro 3ar PY>KC€HHA, M4;

o, — HaNpsHKeHHs B OCTOHE MO HIDKHEN TpaHW cedeHus i 1-ro 3arpyxeHus (pu-
cyHoK 4.30), KH/M’.
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Pucynox 4.30 — CxeMbl K OIpeeIeHIIO HAPsKEHHi B GETOHE

Hampsbkenus B GETOHE 110 BEPXHEN o, W HIDKHEN TPaHK o, CEYEHHs Ui 2-TO 3a-
TPY>KEHUs OLPEAEIIAI0TCA 110 hopMyiaMm:

pH . (4.196)
B sz N/ 2 €ored 2 (H Yored 2 )
AR S e 2R (4.197)
Ay 2 1rin
N/ N/ y
0:12: 2 280ed 2 Y oed > >0, (4198)
Ass Lyt s
IpH ¢, <0 (4.199)
N/ N/ )
O-bﬁz _ 2 Vol aVeu 2 >0, (4200)
A Lo
NI Ne H -
o_bH2 — 2L 2 Cared z( Y red 2 )20_ (4201)
A2 Lot

B dopmynax (4.196) — (3.201):
¢,, — DKCLEHTPUCUTET IIPOJAOIBHON CUIIBI N, OTHOCHUTENBHO LIEHTPA TSHKECTH IOJ-
HOTO MPHBEICHHOrO CEUEHNs TS 2-T0 3arpykeHus cornacHo 4.1.4.1, u;
o, — HapsDKeHUs B OETOHE IO BEPXHEH I'PaHy ceueHMs I 2-r0 3arpy KeHus (pu-
cyHOK 4.30), kH/M?;
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N/ — OPOZIONBHOE CHKUMAIOIIEE YCUITHE 2-T0 3aTPy>KEHUS OT HArpy30K JUIS pacuera
0 BBIHOCIUBOCTH (pucyHok 4.30), kH;

4,,, — IPUBEAEHHAS [J101LAIL CEYCHHS TS 2-TO 3arpy:KeHHs cormacHo 4.1.4.2, M2

— JKCLEHTPUCUTET IIPOJOJILHOH CUbl N/ OTHOCHTEIBHO LEHTPA TLKECTU

€ ered 2

MPUBEIECHHOIO CEYEHU A1 2-10 3arpyxenus cornacHo 4.1.4.2 (pucynok 4.30), M;

¥, > — DACCTOAHHE MEXIY HIKHEW T'PAHBIO CEYCHHs W LEHTPOM TSHKECTH IPHUBE-
JEHHOTO CEYeHMs 71 2-T0 3arpys>keHus cormacHo 4.1.4.2 (pucyHok 4.30), M;

r,,, — MOMEHT HHEPIMU NPUBEICHHOTO CECYCHWS, B3ATHIM OTHOCHTEIBHO IIEHTPA
TSOKECTH NPUBEIECHHOTO CEUEHHS, TS 2-T0 3arPy>KeHHs, M

o, — HalpsKeHUs B OETOHE IO HIDKHEH IPaHy CeueHus [ist 2-ro 3arpyxkeHus (pu-
cyHoK 4.30), kH/M%.

Hamnpsokenus B BEpXHEM o [
HYS OIPEAENSIOTCS o GopMyam:;

B ki

¥ HIDKHEM DSy apMUPOBaHus o mig 1-ro 3 Ke-
pany apMup a

OpH ¢, >0, (4.202)

B _ ,’77 \Lf"mal(av _ycr‘e(ll] )\'1/ 1
o, =n ‘L . " J\ (4.203)

H o_ n,r le"cmf 1(ymw! 1~ % smin ) _ N]/ 1
“ [ Ir:dl A red | J~ (4-204)
IpH ¢, <o, (4.205)

B _ INII‘%-M 1(“;,m -H+y,., 1) L
T L 1oois B A J) (4206)

v’— Z\r\/et,re‘d I(H - ',Cl'td 1 a;"i" ) N [f -l

o, =n L— ; Y - P |- (4207)

red | Lyear ]

B dopumynax (4.202) — (4.207):

B

o) — HaIPHKEHHS B BEPXHEM PANY apMHPOBAHMA 1jis 1-ro 3arpy:kenus (PHCYHOK

s1

4.30), kH/™m%;

' — KOO(QUIMEHT NPHBEICHHS ADMHPOBAHKA K OETOHY, YUMTBLIBAIOLIMIA BHOPOIIOJI-
3y4ecTd OETOHA M IPUHUMACMEIH COTNIaCHO yKazauusaM 1. 7.48 CIT35.13330.

a — pacCTOdHUC MCXKOY HWKHECIH TPAHBIO CCUYCHHS Y LICHTPOM TSDKCCTH BEPXHETO

smax

pana apmupoBaHus (pucyHok 4.30), M;

o, — HampsHKEHUS B HWOKHEM DSy apMUPOBaHMA Ul 1-TO 3arpy>KeHusi (PHCYHOK

sl
2.
4.30), kKH/™?,
@, — PACCTOAHUE MEXTY HIDKHEH I'DAHBIO CEUSHHS W TIEHTPOM TSDKECTH HUXKHETO
psna apMmupoBaHus (pucyHok 4.30), M.

HanpsxkeHust B BEDXHEM o, M HIDKHEM sy apMHPOBaHUs o, s 2-To 3arpysKe-

HHUS OIIPEICIISIOTCS 1O opMyJiam:
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TpH ¢, > 0, (4.208)

B ’.l—_ : AT

o=t [ - AM;J’ (4.209)

oo n,’—Nz/")mzd z(."o-ed 2~ 9 smin ) sz —l g
S (4.210)
., <o, (4.211)

B [ "Je a .
ot = Mool (4.212)

Nle

ol |- it (4.213)

L
B dhopmynax (4.208) — (4.213):

o, — HANIPSDKCHUS B BEPXHEM DSy ApPMUPOBAHWS TS 2-TO 3arpY>KEHUS, KH/M%;

H

o), — HaIPSOHKCHUA B HIDKHEM PSIY apMUPOBAHUS IS 2-TO 3arpy>KEHUs, KH/M.

52

ITpoBepKa BBIHOCIMBOCTH IO OETOHY BEpXHEH rpaHu cedeHHs He TpeOyercs Mpu
YCIIOBHH, 9TO:

¢, =0 HG:Z:O. (4214)

B IpOTHBHOM ciTydae MPOM3BOJITCS CIIEAYIOIIHE PACUETHI:

Koa(duimenT acnMMETpUH NMKIA MOBTOPSIOMIMXCSA HaNpspKeHH# Uis GeToHa

z

BEPXHEH IpaHu CeUeHUs p, ONPEIENIETCs Mo hopMyIIe:

p:=abm :min {o’bl:abg}’ (4215)

B { 5 11}
O b max 3G 130 s

B

9 b nin

— MHHMMAJTbHBIE HANPSHKEHHS B GETOHE O BEpXHei Tpany cederns, KH/M>;

o2 — MaKCHMaJbHBEIE HAMPSKEHUS B GETOHE IO BepxHel rpaHy cedenus, kKH/m .

b

PacueTHOE COTPOTHBICHNE OETOHA BEPXHEH TPaHU CCUeHHS CKATHIO MPH PacyueTax
110 BLIHOCJIMBOCTH R, OHPEAEISETCS 0 opmyIie:

RY = 0.68,6R,. (4.216)

rae p, — Kod(hPUUUEHT, YUUTHIBAIOIIMI POCT IIPOYHOCTH GETOHA BO BPEMEHU U PHHAMA-
eMblii 1o Tabmume 7.8 CIT 35.13330;

&) — ko3 humuenT, 3apucsLIUil 0T aCUMMETPUY IMKIIA TOBTOPSIOLMXCS HAMPSDKE-

z

Huit B 6eTOHE p, ¥ IpuHAUMaeMBIi o Tabmuue 7.9 CIT 35.13330;

R, — pAacueTHOE COMpPOTHBIICHWE O€TOHA CXKaTWio coriacHo Ttabmume 7.6 CII
35.13330, kH/M>.
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ITpoBepKa BEIHOCITHUBOCTH TI0 OSTOHY BEPXHEH I'PAHH CCUCHHUS 3AKIJIFOYACTCS B BEHI-
TIOJIHCHUH YCIIOBHSL:

O SR (4.217)

IIpoBepka BBIHOCIHBOCTU IO OCTOHY HIDKHEH TpaHHM cedeHHsi He Tpelyercs mpu
YCIIOBHH, UTO:

el =0 Mol 0. (4.218)

B MPOTHBHOM Cily4ac NPpOU3BOOATCA CIACAYIOIMHAC PACUCTHI:

KosdppunpenT acMMMeTpun NIHKJIA TOBTOPSIOIIMXCA HaOmpsOKCHWH Uit OeToHa

H

HIDKHEH TpaHu CeUeHUs p;’ omnpenendercs no hopmye:

" o-: min {o’f;cr"}
pl = T I Oui%u) (4.219)
n-bnux max {O.bl ;062}
s 2
crme" — MUHHUMAJIBEHBIC HAIPAXKCHUS B GeToHE Mo HIKHEH I'paHu CCUCHUA, kH/Mm 5

H
b max

— MAKCHMAIBHBIE HAIPSOKEHHS B GETOHE O HIKHel rpaHu cederns, KH/M .

o

PacyeTHOE CONPOTHBIIEHHE OETOHA HIDKHEH IPaHH CEUeHHS CKATHIO TPH pacdeTax
IO BEIHOC/THBOCTH R;, ONPEIENIeTcs Mo GopmyJe:

R~ 0.68,6" R, (4.220)

H

s, — KOI(QHUIMENT, 3aBUCAINHI OT aCHMMETPHH IIAKITA TIOBTOPSIFOILITXCS HATTPSIKE-
Huii B 6eTOHE p; ¥ MpuHUMaeMblii o Tadbmure 7.9 CIT 35.13330.

HpOBCpKa BBIHOCJIHBOCTH IIO 6CTOHy HWKHEN I'paHA CCUCHHA 3aKII0YacTCA B BbI-
IMOJIHCHUH YyCJIOBHUA:

T (4.221)

ITpoBepka BEIHOCIHBOCTH BEPXHETO apMATYPHOTO psiia He TpeOyercs IPH YCIOBUM,
970!

cl<0HMel, <0 (4.222)

B MPOTHBHOM CITyYae MPOU3BOJATCS CIICAYIONIHE PACYETEL

KoadpuupenT acumMMeTpud LUKIA MOBTOPSFOIINXCS HAMPSOKEHMH JUIS BEPXHETO
apMarypHOTO psiia »! ompeaenseTcs no Gpopmysie:

B

. 3 L]
[ed mm o .0
5129 52

B smin
P = 4223
7o o) (*4223)
o). — MHUHMMAIbHbIE HANPSKCHUS B BEPXHEM Psily apMUPOBAHUS, KH/M2;
o?, —MaKCHUMAIIbHbIE HAMPSKEHHs B BEPXHEM DAY apMupoBanusi, kH/m.
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PacyeTHOE COMpOTHBIIEHNE apMaTypHOM CTalmm BEPXHETO psina apMHUPOBAHHS TPU

pacderax 1o BIHOCJMBOCTH R, ONPEIENSETCs O hopmye:

R, =e)p_ R, (4.224)

B

£, — KO3(GUIMEHT, 3aBUCSIINN OT aCHMMETPUM LIMKIIA H3MEHEHNS HAPSDKEHUN B

ps

apMmarype R u npuHEMaeMsblii o Tabmuue 7.17 CIT 35.13330;

8, — KOO(Q(UIMEHT, YINTHIBAIONINY BIMSHUE HA YCJIOBHS PabOTHl apMaTypHBIX

3JIEMEHTOB HAIM4YMs CBAPHbIX CTHIKOB UI/IM IPHBAPKH K apMaTypPHBEIM 3JIEMEHTaM JIPYTUux
J7IEMEHTOB M MpUHUMaeMelil mo tabmuue 7.18 CIT 35.13330 (mmpu OTCYTCTBHH CBapKH

Bo=1)

R, — PacyYeTHOE CONPOTHUBJICHHWE apMaTyphl PACTLKEHUIO COIIAcHO Tabimne 7.16
CII 35.13330, kH/™’.

ITpoBepka BBEIHOCTHBOCTH BEPXHETO apMaTyPHOTO Psfia 3aKIIOYAETCS B BHIOJIHE-
HUHU YCIIOBHUSL:

ol SR (4.225)

ITpoBepka BEIHOCIHBOCTH HIDKHETO apMaTypHOTO psiga He TpeOyeTcs npu yCJIOBHH,
4TO!

B

e" <0 Mol <o, (4.226)

B IPOTHBHOM CJTy4ae MPOU3BOJATCA CIIEIYIONE PACUCTHI:

Koa¢ppunueHt acumMMeTpun HUKIA MOBTOPSIOIMXCS HANPSDKEHHIM IS HIDKHETO
apMaTypHOTO psifa »!” ompeaensercs no gopmyie:

s

H _ O.:lmn _ min {f’:?f’z} 4.227
pe = ) max {o‘ﬁ;oi}’ ( ’ )

Q

s max

¥, — MHHUMANBHbIC HATIPSOKCHHS B HIDKHEM Psify apMupoBanms, KH/m%;

s min

o . — MaKCHMAalbHbIC HANPSDKEHUA B HIDKHEM PAAy apMHUPOBAHUS, kH/m?.

s max

PacueTHOE COTMPOTHRIICHHE apMaTypHON CTaIM BEPXHETO PsIa apMHPOBAHHUS MPH
pacderax 1o BEIHOCIHBOCTH k|, Ompenensercs no popmyie:

Rl =s"p, R, (4.228)

"

s — Ko3(dupenT, 3aBUCSLINI OT aCUMMETPUM LUKJIA U3MEHEHUS HANTPSDKCHUIA B

pr

apMarype R, ¥ IpHHEMaeMsIii o Tabmuue 7.17 CII 35.13330.

TTpoBepka BEIHOCITMBOCTH HHXKHETO apMaTyPHOT'O Psijia 3aKITF0YACTCS B BBIOJTHCHAN
YCIIOBUSL:

o <RE. (4.229)



Beiiie npeAcTaBIeHHBIM TOAX0J K pacieTy M0 BEIHOCIMBOCTH 00OCHOBAH TEM, UTO
3apaHee CI0KHO IIpeyrafaTh Kakas I'PaHb CEUCHUs OLPEIeIsIeT BEIHOCIUBOCTD JIEMEHTA
1o GETOHY U KaKOii psx apMUPOBaHUS ONPEAETSAET BHIHOCIHBOCTE JIEMEHTA 0 apMaType.

4.1.7 OrpanuyeHue CKUMAOLIMX YCHAUH

Coxarbie skene300€TOHHEIC SNIEMEHTH! JODKHBI UMETh XapaKTePHCTAKH, TIPH KOTO-
PBIX 00ECIIeUMBAETCS YCIIOBHE:

N, 20N, (4.230)
TA€ N, — IPOJOIbHOE CKUMAOLIEE YCUIIAE OT PACUCTHBIX HArpy3ok, kH;
N, — VCJIOBHas KpHTHYECKas cuja JUIS >KeIe300€TOHHOTO 3JEMEHTa  COINAcHO
4.1.3.2, xH.

4.2 Pacuyersl o BTOPOii rpynne npeaebHbIX COCTOSIHUH

K pacueram mo BTOpO# rpymnme NpeaeibHbIX COCTOSHUI OTHOCATCS pacdeThl Mo 00-
Pa30BaHUIO TPEIIUH, PacdeT 0 OTPAHWYCHHUIO HAUPKCHWH B PAaCTAHYTOH apMmarype H
pacueT MHUPHUHEI PACKPHITHS HOPMANBHBIX TpeLuH (pucyHok 4.31).

Cornacuo TpeGopanusM 1. 7.48 CIT 35.13330 ju1s pacueTOB HAa TPEHIMHOCTOHKOCTD
(Ans pacdeTta HANMPSHKECHUM W F€OMETPUUYECKIX XaPAKTEPUCTUK) UCTIONB3YyeTCsl KodGdunu-
SHT TIPUBEICHUS apMUAPOBAHHS K OCTOHY, VIMTHIBAOLINI BIHSHIC BHOPOTION3YYeCTH Oe-
TOHA n'.

Bubponoszyyects 6€TOHA — 3TO UTATEIHHBII IMPOIECC, a YCHIINSA, HA KOTOPEIE TIPO-
M3BOJMTCS PacyeT MO BTOPOM IPyMIe MPeeNbHBIX COCTOSHMI, BOSHUKAIOT U HA PAaHHUX
CTaAUSX SKCILTyaTAlNH KOHCTPYKIMH. [103TOMy aBTOpHI JaHHOTO MOCOOUsS Takxke PEeKo-
MEHIYIOT OPOM3BOAUTE BCE MPOBEPKH II0 BTOPOMl [PYIIIE MPEAEIBHBIX COCTOSHHUI € pac-
4ETOM HaMPsDKECHUHM 1 TEOMETPUUESCKHUX XapaKTEPUCTHK ceUeHHs pH koddumente npu-
BEICHHS aDMHAPOBAHUS K OCTOHY », :

ny = Ee (4.231)
n=n"WIH n =n_ . (4232)

B ¢opmynax (4.231) — (4.232):
£, — MOJYJTb YIIPYTOCTH apMaTyphl cornaco tabmume 7.19 CIT 35.13330, kH/M%;

£, —MOMyJb yIpyroctu 6erona cornacHo tabmuue 7.11 CIT 35.13330, KHAC.

b
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PacueTsl o BTOPOH rpynne
npeaenbHbiX COCTOTHUH

- - V\"\—m
— - ‘ T —

PacgeTtei mo BTOpO¥ rpynme PacueTsl o BTOpOI rpynne
NpeAcabHBIX COCTOAHMH ¢ HCTIONB30BaHHEM | IpelIeNBHBIX COCTOAHMEH C HCTIONb30BAHHEM
x0d¢HULIUEHTa IPUBECHHSA ADMUPOBAHHUA K Ko3(hpUIMEeHTa NPHBEACHHS apDMHPOBaHHA K

Gerony ' 6eTony mu
(obs3aTeNbHbIE pacyeThl) (zoTmOIHHTEIBHBIE PEKOMEH/YEMBIE PACHEThI)
PacueTs no obpazoBanuio PacueTs! no 06pa3oBaHHIO

TpELTHH TPEIMH
OrpaHnueHye HanpsKeHui OrpanuteHne HanpsHKEHHH
B PacTAHYTOH apmatype B PACTAHYTOH apMaType
PacueT 1mnpubl pacKpbITHs Pacuer wmMpHHbl pacKpbITHA
HOPMaiabHbIX TPECLHH | HOPMAJbHbIX TPELHUH

Pucynok 4.31 — PacueTsl o BTOPOii rpynme NpeAeabHbIX COCTOSHUI
4.2.1 PacuyeTsbl 0 00pPa30BaHUIO TPELHH

Pacder mo o6pa3oBaHHIO MPOAONBHBIX TPEILUH 3AKIIOYACTCA B OTPAHUYEHUH HOP-
MAaJIbHBIX CKAMAIOIMIUX HAMpPsDKeHUi B OeToHe. J[s pacyeTa HaNpsHKEHW NpeABapUTEb-
HO HEOOXOAUMO BBIUYMCIIUTH TECOMETPUICCKUAE XAPAKTCPUCTUKU CeueHHs. | 'eoMeTpuUecKue
XAPAKTEPUCTUKN CEYCHUS OMPEACNSIoTes 0e3 ydera paboTbl OCTOHA pPAacTAHYTOW 30HBI
(pucyHOK 4.32).
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PacueThl 10 00pa3soBaHHUIO
TPEIIUH

AHauM3 HaNPsHKEHHO AQOPMUPOBAHHOTO
COCTOSIHHS CEUCHMS

|

Pacuer koo duitneHTa BIHAHUS NTPoruda ro
ApOYHOCTH {He 00A3aTeNbHO)

Pacuet reoMeTpHUSCKAX XaPaKTEPUCTHK NPH
pacHETax Mo BTOPOI rpyIie MpeJeabHBIX
COCTOSHHUHA
I

Pacuet no oOpa3oBaHuio
TPELHH

|
|
|
|
|
i

Pucynok 4.32 — PacyeTbl Mo 00pa30BaHUIO TPEIIIH
4.2,1.1 AHaan3 HaNpsKeHHO AeGOPMUPOBAHHOTO COCTOSIHUA CeYeHHsI

AHanu3 HaNOpsSHKEHHO Ae(OPMHPOBAHHOTO COCTOSIHUS CCUCHWS 3aKIIOYAacTCA B
OTIPEIEIICHNH COCTOSTHYSI BEPXHEN M HWKHEH IpaHel ceucHus.

IIpu e, > 0 BEpXHASA IPaHb CEUCHUS SBIACTCA HaOOJIee CKATOMN, a HIDKHAS PaCTAHY-
TOI WM HaMMEHEe CKAaToil. B TakoM cilydae K pacyeTy reOMETPHICCKUX XapPaKTEPUCTHK
MPUHUMAETCS. HOPMAJIBHO OPHEHTHPOBAHHOE CE€YeHUE (PUCYHOK 4.33).

IIpu e, < 0 HIDKHAS TPaHb CEYCHUS ABJISETCA HAUOOJIEE CKATOM, a BEPXHAS PacTIHY-

TOM WM HaumMEHee CKaToi. B TakoM ciydae K pacdeTy reoMeTPHYECKUX XapaKTePUCTUK
mpuHUMaeTcsl 00paTHOE ceueHue (nopepHyToe Ha 180°) (pucyHok 4.33).

85



(223
Opuenmayus pacuemnozo cevenus ons
onpedeﬂele 2eoOMempuUYeCcKUx xXapaxKmepucmux

Pucynok 4.33 — OpueHTanus pacueTHOr0 CEYEHU TS ONMPEIEIICHHS TCOMETPHYECKIX Xa-
PAKTEPHUCTHUK; ¢, — SKCUEHTPUCHUTET NPOAOJILHOM CIUIbI N “ OTHOCHTENIBHO IEHTPA TKE-

CTH NOJTHOT'O MPUBECACHHOTO CCUCHUS, M

Opuenmayus pacuemnozo ceuenus Ons
OnpeoeneHUs 2eOMEMPUYECKUX XAPAKMEPUCTNUK

Jing ynoGcrBa pacyeTa BBOAUTCS MOHATHE «OCh OHMpeAcneHnsd ycunuity. Ock ompe-
JENEHUST YCWITNI — 3TO Takas 0Cb, OTHOCHTENBHO KOTOPO# NMPOM3BOAUTCSA COOp YCHIMHA.
Takoe gomynieHre HeOOXOAUMO B CBA3U C TEM, YTO YacTO NMPOESKTHPOBILIUK HE MOKET 3a-
paHee 3HaTh IMOJIOKEHUE LIEHTPA TSHKECTH NMPUBEACHHOTO CEUEHHUS (OCOOSHHO IS CII0XK-
HBIX, HECUMMETPHYHBIX ceueHWit). [TapaMeTpel ¥ ” M a " PacCYMTBIBAKOTCA OTHOCUTENb-
HO OCH OTIPENEIICHUS Y CUTIHHA.

OKCIEHTPUCHTET TTPOJOIBEHON CHITBI ~ “ OTHOCHUTENIBHO LIEHTPA TSHKECTH TOITHOTO
NIPUBEACHHOTO CEUCHUS ¢, BBIYUCISETCS 10 (HOPMYIIE:

I

e =etc—y = M TC =Y (4233)

P Y rea i

rae ~” — IMPOJOJIBHOE CHKMMAIOILEE YCUITME OT HOPMATUBHBIX HAarpy30K (PUCYHOK 4.34),
KkH.

¢ — OKCIICHTPHCHUTET TIPOJONTBHOM CHITBI ¥ ” OTHOCHTENBHO OCH ONPENCIICHHS YCH-
it (prucyHok 4.34), M,

¢ — PACCTOSHME MEXIY HW)KHEW TPAHBI0 CEYCHMsl M OCbIO OMPENCIEHHUS YCHITHH
(pucyHok 4.34), m;
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You — PACCTOSHHE MEXKIY HIDKHEH I'DAHBIO CEYCHUS M LEHTPOM TSHKECTH MOJHOTO
[IPUBEIECHHOTO CeUCHUS (PUCYHOK 4.34), M;

M7" = N"e —M3rUOANOIINI MOMEHT OT JCHCTBUS HOPMATUBHBIX HArpy30K, KHM.

e ® 8 & & & & o
NH

0Cb OnpedeeHUs YCURl

Y.m. BpUs. CeHeHUs

yc red

PSOO9S S

Pucynok 4.34 — DKCUICHTPUCHTET IPOJOJILHOM CHITBI ¥ ” OTHOCHTENIBHO IEHTPA TSHKECTH
TIOJIHOTO TIPUBEACHHOIO CEYECHUS

Paccrosinue Mexy HIDKHEHM TPaHBIO CEUYECHHS M IIEHTPOM TSKECTH TOJIHOTO MPHUBE-
JICHHOTO CEYCHUS y_, OMNPEIENAeTCs o PopMyJie:

cred

g

Yo = 2 (4.234)

red

TJI€ §'* — MPUBEACHHBIM CTATHUECKUIT MOMEHT MHEPIMH TTOJIHOTO CEUEHHS, B3ATHIA OTHO-
CUTENbHO HIKHEH IPAHN CEUEHUS, M,

4,, —IPUBCACHHA IIOIAAb MOJIHOIO CCUCHHUS, M2.

red

[IpuBEnEHHBIN CTATUYECKUA MOMEHT UHEPLUHU IOJHOTO CEYCHHMS, B3ATHIA OTHOCU-

H.2

TENBHO HUYKHEU TpaHu CEYCeHUs S, ONpenenseTcs mo hopmyiie:

m

Spi =8, 7+ (n-1)3 877, (4.235)
=
rJe s;° — CTaTUYECKUH MOMEHT MHEPLUMU OCTOHHON YaCTH CEUEHUSs, B3AThI OTHOCUTENb-
HO HW)KHEW I'PAHU CEUYCHHUS, M3;
n — KOO(PPUIMEHT IPUBEACHUS apMUpOBaHUs K OeToHY cornacHo 4.2.1;
i —HOMEP psia apMUPOBAHUS;
m — KOJIMYECTBO PAIOB apMUPOBAHUS,

§"" — CTATMYECKWM MOMEHT WHEPIMHU i-TO PsSla apMHUPOBaHUS, B3ATBHIH OTHOCH-

si

TEJIBHO HUKHEH rpany CCUCHUs, M3.

ClOXXHBIE CE€UEHMSI PEKOMEHAYETCSl pa30MBaTh HA OT/ACJIbHBIE YYACTKH MPABUIBHOM
reoMeTpudeckoil Gopmel. B TakoM ciyvae cTaTHYECKHI MOMEHT MHEPLUU OSTOHHOH 4a-
CTU CEYEHUS, B3ATHI!i OTHOCUTEIBHO HUKHEW IPaHM CEUeHHUs S, , ompeaensercs mo gop-

MyJIE:
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i !
S: T = Z S:; = Z Abkybwk/ : (4236)
k=1 k=1
TAC ¥ —HOMED y4YacTKa CCUCHHU,
! — KOJIMYECTBO YYACTKOB CCUCHHU,

5% — CTATHYECKUI MOMEHT MHEPIUH  -T0 YIaCTKA CEUCHHUS, B3ATHI OTHOCHTEILHO
HIDKHEH T'paHu ceyeHus, M3;

2
4,, — IUIOIL@AMb + ~TO y4acTKa cedeHus (pUcyHok 4.35), m*;

yi — PacCTOSHHE MEXKIy IIEHTPOM TSDKECTH & -T'O YYAaCTKa M HIDKHEH IPaHbIO cede-
HUsl (pUCYHOK 4.35), M.

A
S / /// )G
i L7 Vs 4
LA
Yo,
Ey
EN
K " o
NN Ab/r e | 2R
4 ,'/,'// ///’ 3\ ~

Pucynok 4.35 — Paz0bueHue ceueHHs Ha y4acTKu
CraTu4ecKknii MOMEHT WHEPLHUU :-TO psja apMAPOBAHWs, B3ATBI OTHOCHTEIIBHO
HW)KHEW TpaHy CEUeHUs §°, onpeaensercs no Gopmyie:
Sy =Aa,, (4.237)
A€ 4, — IIOLIAMb ;i -T'0 PAla apMHPOBAHHS, Mz;
a, — PACCTOSHWE MEXKIY HWKHEI IPaHbIO CEUCHH M LEHTPOM TDKECTH i -TO paia
apMHUPOBAHUSA, M.

IpuBeneHHAS TUTOMA/b TIOJTHOTO CEUCHNS 4, ONMpPENeNieTcs 1Mo gopMmyIe:
o = A, (-3 A, (4.238)
Ay (4.239)

B dopmynax (3.41) —(3.43):

4, — IUIOMIA/b OETOHHOM YACTH CEYSHHUS, M°.

b
4.2.1.2 Pacuer reoMeTpHieCKHX XapaKTePUCTHK CedeHHst

T'eoMeTprUecKre XapaKTCPUCTHKH CEUCHHS M3rH0aeMOTo 3IEMEHTA ONPEACISIOTCS
6e3 yueta paboTHl O€TOHA PACTIHYTOMN 30HBL
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TIpH e, > 0 IPOU3BOAUTCS PACUET FEOMETPHUECCKUX XaPAKTEPUCTUK HOPMAIBHO OPH-
€HTHPOBAHHOIO CEYCHUs (PUCYHOK 4.36);

TIpH e, <0 TPOM3BOMMTCS PACUET TEOMETPUUESCKHUX XapaKTEPUCTHK OOPATHOTO ce-
yeHus (mosepuytoro Ha 180°) (pucyHok 4.36).

Op

Opuenmayus pacuemnozo ceuenus O
onpedeneHus 2eOMETMPUIECKUX XAPAKINE PUCTIUK

Opuenmayua pacuemnozo cettenus Ons
ONpeOeneHUs 2eOMEMPUYECKUX XAPAKMEPUCTNUK

PucyHok 4.36 — OpueHTtanus pac4€THOTO CEYEHUA JUTS ONPEACTICHAS
TEOMETPUYECCKUX XaPAKTEPUCTUK

Pacuer reoMeTpUdeCKUX XapaKTEPUCTUK CEUEHHUS 3aKITIOYAECTCS B MOAOOPE TAaKOoro
pacCTOsAHUA OT BEPXHEH I'PaHU CEYEHUs A0 HEHTPAIBLHON OCH Z , IPX KOTOPOM HAarpsDKe-
HUS B YPOBHE HEUTPaAIBHON OCH PaBHSAIOTCA HYIIO:

Cun ST (4.240)

N N”ecmd Yo _

R —o, (4.241)
U e Vao -0, (4 242)
A 1 . ’

Ayt Coret Vo
|t Yae (4.243)
I ed
P P (4.244)
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|- fmtee o, (4.245)
e o (4.246)
B ¢opmynax (4.240) — (4.246):
o,, — HalPsDKEHUS B YPOBHE HEUTPAIBHOM OCH, kH/M%;

"o

N" — NPOJONBHOE CKMMAIOLIEE YCUIIHME OT HOPMAarHBHBIX Harpy3okK (PUCYHOK
4.37), xH,

A, — IPUBEICHHAS IUIOMAb CCUCHH, M ;

M " — M3TUOAOINIT MOMEHT OT ACHCTBHS HOPMATHBHBIX HAarpy30K, B3ATHIl OTHOCH-
TEIIBHO OCH OIPENeTICHUs YCHITHi, KHM.

y,, — PaccTosHHUE MEXIy HEHTpalIbHOM OChIO M LIEHTPOM TKECTH MPHBEACHHOTO
ceueHus (pucyHok 4.37), M;

1., — MOMEHT MHEPINH IIPABEACHHOTO CEYCHIIS, B3ATHIH OTHOCHTEIHO TIEHTpA TH-
JKECTH TIPHBEICHHOTO CEUeHHS, M)

e, — DKCIEHTPUCUTET IPOJONBHOM CUIBL & “ OTHOCUTENBHO LICHTPA TSHKECTH IIPH-
BEICHHOTO cedeHus (PUCYHOK 4.37), M;

i — paflyC WHEPINH CEUECHHS, M.

G TGu
N e R
R
N A s,
g /
/ U1 UPHE| CEUeHUA N
s w
- 7 : B
5 =]
3 s
2 :
sese N

Pucynok 4.37 — Cxema K pacdeTy reOMETPUYECKUX XapaKTEPUCTHK BHELEHTPEHHO CKATO-
IO 3JIEMEHTA

OKCUEHTPUCHTET MPOJACJIBHON CHJIBI N” OTHOCHUTENBHO LEHTPA THKECTH IPUBE-
JCHHOIO CEUCHHMS e, OOpeAeniercs mo Gopmyiie:

o - ”[A; - ] (4.247)

r7ie » —Ko3(hdunreHTa BIMSHAS TIPOruda 1mo npo4HOCTH;

¢ — PacCTOsIHUE MEKIY HIDKHEH TPaHbIO CEUCHHUS M OCBEO OLPEIEICHHS YCHIIUIA, M;
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Y. — PAcCTOSHWE MEXKAY HIDKHEH IDaHBIO CEYCHHUS W LEHTPOM TSDKECTH MPUBE-
JIEHHOTO CEUCHUS, M.

Pacuet ¢, pekoMEHAyeTcs MPOM3BOJUTHL MPH 7 =1, HO B ClyYasx, koraa acdop-

MallM{ CHCTEMBI OT JCHCTBUS HOPMATHBHBIX HArPY30K 3HAYMTENBHO YBETMUMBAKOT YCHITHS
B DJIEMEHTE — JOIMYCKAeTCS TPOHM3BOIUTH pacdeT ko3(duumeHTa BAHAHHA mpormda 1o
IPOYHOCTH 4 comIacHo 4.2.1.3.

PaccrosHuEe MeXAy HEHTPabHOM OCHIO M IIEHTPOM TSDKECTH MPUBEACHHOTO Ceue-
HUS A1y, ONpefensercs no popmyne:
Vio.= Vous — 9 (4.248)
a=H -Z. (4.249)
B ¢opmyrax (4.248) — (4.249):
a — PACCTOsIHIE MEX/y HIDKHEH IPaHbI0 CEUCHU U HEUTPAIBHOM OCBIO, M;

H — BBICOTA CCUCHUA, M.

Ipu pacuere T€OMETPUYECKHX XapPAKTEPUCTHK HEOOXOAMMO COOMIONATH CIEAyIO-
[IME YCITOBUSL:

IpU Z < H, (4.250)
X =z (4.251)
opu z > 1, (4.252)
X=H. (4.253)

B ¢opmynax (4.250) — (4.253):
X — BBICOTA CXKaTOM 30HBI OETOHA, M.

PaccrosiHe MEXTy HIDKHEH IPaHbIO CCUSHHS M LEHTPOM THKECTU NPUBEACHHOTO
CeueHus y,,, OIpenenseTcs no Gopmyne:

o, = om (4.254)

TAe ., — NPUBEACHHBIN CTATHYECKUA MOMEHT HHEPLUH CEYEHHS, B3ATBIH OTHOCUTEIBHO
HIDKHEH I'PaHH CEYECHHS, M.

IlpuBeneHHBIN CTATUYECKAIA MOMEHT WHEPLMH CEYECHHA, B3ATHIE OTHOCHUTENILHO
HWKHEH rpaHy CEYeHUs s, onpeaenseTcs no gopmyie:

red
Sh =SS 8L (- 1) ST (4.255)
i=1 i=1

TJe s, — CTAaTU4YECKHii MOMEHT WHEPIMKM OETOHHOM YaCTH CEYCHHUS, B3ATHIM OTHOCHTEb-
HO HIDKHEil TPAHH CEUeHNs, M,
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n — KO03((UIMEHT NPUBEACHNS apMUPOBaHus K OeToHy corjiacHo 4.2.1;

i —HOMEP pAAa apMUPOBAHUS;

m — KOJIMYECTBO PAJOB aPMUPOBAHUS,

27 — CTATHYECKUH MOMEHT UHEPLUH i -T'O PACTIHYTOTO Psi/ia apMUPOBAHMSI, B3AThIN

. 3
OTHOCHUTCIIBHO HMUJKHCHU I'PaHHU CCUYCHUS, M |

§!'" — CTAaTHYECKUN MOMEHT MHEPLHUH i -T'0 CXKATOr'0 pPsiia apMUPOBAHUS, B3ATHIN OT-
HOCHUTEILHO HMDKHEW I'PAHU CEUCHU, M.

CnoX<HbIE CEUEHUST PEKOMEHAYETCs Pa30UBaTh HA OT/ENBHBIC YYACTKH IMPABHIILHOM
reOMETPUUECKOi GopMbL. B Takom ciydae cTaTudecKuii MOMEHT MHEPIMKA OCTOHHOM Ya-
CTH CEYECHMUSI, B3AThIIl OTHOCUTEIBHO HW)KHEH FPaHM CEUeHUs S, , ompeaensercs mo gop-

MyJIE:

!

SE =S = Al (4256)

k=1
rAc ¥ — HOMCEP CXKATOro y4aCctka CCUCHUA,

[ — KOJIMYCCTBO YYAaCTKOB CCUCHMUA,

S — CTATUYECKUHA MOMEHT WHCPIOUH k -T'O CKATOro ydaCTKa CCUCHHUA, B3SITBIA OT-
. 3
HOCUTCJIbHO HIDKHCHU I'PAHU CCUCHUA, M,

A4,, — IJIOMAMb & -TO CKATOTO Y4ACTKA CedeHHs (PUCYHOK 4.38), M%;

v — PacCTOSHUE MEXIY IIEHTPOM TSKECTH k -TO CXKATOT0 Y4acTKa U HIJKHEH rpa-
HBIO ceueHHs (PUCYHOK 4.38), M.

A,
7

NNV
N

e b
/h

%

Pucynok 4.38 — Paz0neHue ceueHmsi Ha y4acTKu

Crarn4eckuii MOMEHT MHEPLUUH  -TO PACTAHYTOTO PAda apMUPOBAHUS, B3SATHIA OT-
HOCHUTEJILHO HIKHEH IPaHK CeueHHd S, OIpeaenseTcs no Gopmye:

8" = 4Zal, (4.257)

rae 4” — INOAMb i -TO PACTSHYTOTO Psiia APMUAPOBAHHS, M,
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a — PACCTOSTHUE MEKIY HYKHEH TPAHBIO CEUCHHS U IIEHTPOM TSDKECTH  -TO PacTs-
HYTOT'O Psifia apMUPOBAHI, M.

Cratndeckuit MOMEHT HHEPLHMH : -TO CKATOTO Psia apMHPOBAHYS, B3STHII OTHOCH-
TENBHO HIDKHE}! TPaHu cedeHus s, ONpeaensieTcs o Gopmyie:

sci 2
S =dga. (4.258)
rje 4° — IIOWAMIb i -TO CKATOTO Ps/ia APMUPOBAHMS, M

a’ — PacCTOSIHUE MEXY HIKHEN IPaHbIO CEYEHHUS U IIEHTPOM TSDKECTH i -T0 CXKATO-
TO Ps/1a APMUPOBAHHSI, M.

Jins ynoOcTBa pacueToB BBOJATCS CIEAYIOMINE KPUTEPHH, OMPEALIISIOIIAE COCTOS-
HHE apMaTypel:

NP a, > a, (4.259)
a,=a’, (4.260)
A, = A5, (4.261)

NpPH a_ < a, (4.262)
a,=af, (4.263)
A, =4 (4.264)

[TpuBeneHHAs MIOIMATE CEUESHHS 4,, ONpeaeNaeTcs mo GopMyIe:

A=A, enY AT (DY AL (4.265)

i=1 i=1

4= Ay (4.266)

B ¢opmynax (4.265) — (4.266):
4, — TUIOA/TH CKATOM GETOHHOM YaCTH CEUeHH, M.

MOMEHT MHEPIIMHU MPUBEJICHHOTO CEYCHHS, B3ATHI OTHOCHTEIBHO IIEHTPA THKSCTH
TIPHBENCHHOTO CEYEHHS I, , OTIPEAENIETCS IO hopMyITe:

I, =1+ nzm: I"+(n- 1)§ I, (4.267)

rac ;, — MOMCEHT HHCPIUHA CKaToi 6ETOHHO# YacTh CEUECHUA, B3ATHIA OTHOCUTEIILHO [IEH-
Tpa TSHKECTH IPUBCACHHOI'O CCUCHUS, M4;

17 — MOMEHT WHEPIMH i -TO PaCTIHYTOTO PSAa aPMHUPOBAHMUS, B3ATHIN OTHOCHTEIb-
HO IEHTPA TSHKECTH MPHUBEICHHOTO CEUEHHS, M';

I; — MOMEHT HMHCPIIMM - T'O CXKATOTO psiia apMHUPOBAHMS, B3SIThIIi OTHOCUTEIIBHO

4
UCHTpA TOKECTH IMPUBCACHHOTO CCHUCHUA, M .
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MOMEHT MHEPIHH CKaToif OCTOHHO} 9acTH CEUeHMS, B3ATHIM OTHOCHTEITEHO ICHTPa
TSDKECTH NPUBEIECHHOTO CEUEHHUS, UL ; -T'O 3arPY>KeHHs 7, ONPEREIIeTcs o (hopMyne:

1, =% (Ibﬂk + Abk—y:k )’ (4268)
Yor :y;k/ “ Yorea (4269)
B (opmyax (4.268) — (4.269):
Ty — COOCTBEHHBI MOMEHT WHCPHUHA & -T'O CKATOI0 yHaCTKA CCUCHMAA, M4.

MOMEHT HHEpPLUMH :-I'O PaCTSIHYTOrO Psijfa apMUPOBAHWS, B3ATHIN OTHOCHTEIBHO
[EHTPA TSDKECTH MPUBEACHHOTO CEIEHNS 17 , ONPENEIIAETCS N0 (hopMyie:

1ear@ -y, ) (4.270)

s P oed

MOMEHT HHEPITHH ; - TO CXKATOTO PAAA apMHUPOBAHUS, B3ATHINA OTHOCHTE/IBHO LIEHTpa
TSHKECTH IPHBEJICHHOTO CEUCHHUS 1 , ONIPEACIAETCS TI0 hOopMyIIe:

‘= A;(a:‘ = Y et )2. (4271)

ITpuBencHHBIC BhIIE (OPMYINBI HO3BOJIAIOT BEITHCIUTE PACCTOSHHE MEXKIY BEPX-
HEl TPaHBIO DJIEMEHTA M HEWTPAITLHOH OCBIO Z .

4.2.1.3 Pacyer xo3(ppunueHTa BIHSAHHS NPOruéa Mo MPOYHOCTH (He 00sI3a-
TeJILHO)

Jlns Kene300€ TOHHEIX H7IEMEHTOB, HMEIOIINX HECMEIIAEMBIC OMIOPHI M OTIOPBI, O/IH-
HAKOBO MEPEMEINAOMIMECS [IPH BBIHYKACHHBIX AehopManysax (Hampumep, TPy TeMIepa-
TYPHBIX YUTMHEHUSX), KOI(D(UIMEHT BIUAHUS NMPOruda mno NpOYHOCTH n I CEUCHMIA,
JeKAKX B CPEIHEN TPETH JUTHHBI PACCMaTPUBAEMOTO JIEMEHTA, ONPEAENACTCA Mo Pop-
MyJIE:

2

1
Mpu —L <L, <
3 3

. (4.272)
1
n=——7:
N
1-

(4.273)

N,
rae L — AJIMHA pacCMaTrpuBacMOro 3JIEMEHTA WK y4acTKa MEXIY TOUKAMU 3aKpPCTIJICHNUS,
M:

>

L, — pacCTOAHUE OT TOYKH 3aKPEIUICHUS 3JIEMCHTA 10 PaCCMATPUBACMOI'0 CEUECHUS,

N — IPOJIONTBHOE CKMMAOILEE YCUIME OT HOPMATHBHEIX HArpy30k, KH;

N, — YCIOBHAs KpHTHYECKAs CUJIA JULA KeJIe300€TOHHOTO 3jieMeHTa, KH.

Kosdppuuuenr pinusuus nporuda no NPOYHOCTH 5 IS CEUCHMIA, JIEKAMAX B Kpaii-
HUX TPETAX JUTMHBI PACCMATPHBAEMOTO 3JIEMEHTA, OTIPEACSETCS 110 GOpPMYJIE:
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mpH L, < L. (4.274)
., (4.275)

npu £ > 2, (4.276)

.. (4.277)

B 3amac npounHoCcTH AOMycKaeTcs OMpenesTh Kod(GhuLMeHT BansHus mporuba mo
IPOYHOCTH » 110 hopMyIIE:

~ (4.278)

N — IPOJOJIEHOE CXKUMAOLLEE YCUITHE OT HOPMATHBHBIX HATPY30K, KH;

N, — YCIIOBHAs KPUTHYECKAS CUIIA UL JKENIe300€TOHHOrO aneMeHnTa, KH.

YenoBHasg KpUTHYECKas CHNA I KeNe300€TOHHOTO HIIEMEHTa
o opmye:

ONpeEaCIIACTCA

e

6,4E,[1,( 0.1
Ne=—73 \—(—OJLMJL (4.279)
I, e loa+es )7
e £, — MOZYJIb YIPYTOCTH O€TOHA cormacHo Tabmime 7.11 CIT 35.13330, kH/M?;
I, — TEOMETpUYECKas JUIMHA HJIEMEHTA WM €€ 4acTh MEXKIY TOUKaMH 3aKPETUICHHS,
nprHEMaeMas coryacho n. 7.52 CI1 35.13330, m;

1, — MOMCHT HMHCPLHH OCTOHHOM YacTH CCUYCHUA, B3ATHIA OTHOCHTEIBHO ECHTPAa

b

TSOKECTH TIOTHOTO PUBEJICHHOTO CEYeHH s, M)

¢, — K03pHUIHEHT, YUUTHIBAIOMUI BIMSHAC HA TPOTHO JUTMTENBHOTO NEHCTBUS
HarpysKu,

§ — K03 PULHMEHT;

» — K02 pULMEHT TPUBEICHUS apMUPOBaHus K OeToHy cornacho 4.2.1;

1, — MOMEHT UHEPLUH apMHUPOBAHUS, B3ATbli OTHOCUTENBLHO LIEHTPA THKECTH MOJ-
HOTO [PHBEIEHHOrO CCYCHHUS, M,

E, —MOJyJIb YIIPYTOCTH apMaTyphl coryacHo Tabmane 7.19 CI1 35.13330, kH/M.

OKCLEHTPUCHTET TIPOAONBHON CUIBI & “ OTHOCHTENBHO LEHTPA TSHXKESCTH IOHOTO
MPUBENICHHOTO CEYCHHS ¢, ONMPENENIeTCS Mo GopMyiam:
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Cu= T Vs (4.280)

i
cl

BBIHOCIIUBOCTH, B3ATBLH OTHOCUTENLHO OCH ONPEAeIeHus yerauid, KHM;

M " — m3rubaropii MOMEHT OT JCHCTBUS IIOCTOSHHBIX Harpys3ok mid pacucra mno

b/

;' — MPONOTBHOE CHKUMAIOIIEE YCUNUE OT MOCTOSHHBIX HOPMAaTHBHBIX HArpy3oK,
kH (pucyHok 4.39);,

N

¢ — PacCTOSHHUE MEXKIY HIDKHEH MPaHBIO CEYCHMS U OCBIO ONIPENCNEeHHs YCUIHUIL, M;

... — PACCTOSHHE MEXIY HYDKHEH I'PaHbIO CEUSHHs U IIEHTPOM TSKECTH IOJHOrO
IIPUBEICHHOIO ceueHns cornacHo 4.2.1.1, m.

Koaduuumenrt, yuwreBarOmuiA BIMSHWE HA MPOTUO IIMTENBHOTO AEHCTBHS
Harpy3KkH o, , ONPEEIsIeTCS UCXOAS U3 YCTIOBUH:

pu Zi< 0’ e |200m. (4.281)
P, =1 (4.282)

npu _ 0 |l <o, (4.283)
@, =1,05. (4.284)

B dopmynax (4.281) — (4.284):
e, — 3KCIEHTPUCHTET MPOJOJIBHOM CHIIBI N’ OTHOCHTENBHO LICHTPA TSDKECTH MOJI-
HOTO MPUBEACHHOTO ceueHus cornacHo 4.2.1.1, m;

H — BBICOTA CEUCHHUS, M.

Ecmu 2450 TO KOD((HIMEHT, YUNTHIBAIOMMI BIUSIHME HA MPOTMO JUIMTENLHOIO
e

c

JEACTBUS HATPY3KH o, , ONMPEAENSICTCA UCXOAS U3 YCIIOBHIA:

n

o =140 (4.285)

1\4” ’

rae M, — u3rubarolii MOMEHT OT JIEHCTBUS MOCTOSIHHBIX HOPMATHBHBIX HATPY30K, B3s-
ThIif OTHOCUTENBHO HauOoJee pacTAHYTONH M HAUMEHEE CXKATOH IpaHu ceueHus, KHu;
M " — H3rubaromuii MOMEHT OT JeHCTBUS MOCTOSHHBIX M BPDEMEHHBIX HOPMATHBHBIX

HAarpy30K, B3ATbIii OTHOCUTENIBHO HaubosIee PacTAHYTOH Wi HAUMEHEE CHKaTOM I'paHHu ce-
qyeHud, KHM.

H3srubaronme MOMEHTH OT JCHCTBHSA TIOCTOSHHBIX M BPEMEHHBIX HOPMATHUBHBIX
Harpy30K M MOJHBIN H3rHOAIOIHif MOMEHT, B3Thle OTHOCUTENBLHO HauboJee pacTsIHYTOM
W HAMEHEe CXKAaTO! rPaHy CEUeHHsI, ONPENEILIOTCS O opMyJIaMm:

Mo N (4.286)

1 i 1
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Nle,, (4.287)

4 I

M =M

I

JaMmI =N, (4.288)
B dopmynax (4.286) — (4.288):

e, — DKCLICHTPHUCHTET TIPOIOIBHOM CHIIBI ¥, OTHOCUTENBHO HAHOOJIEE PaCTAHYTOM
WM HaMMEHEe CKATON IpaHu ceueHus (pUCyHOK 4.39), M;
! — M3rUOaroIIMii MOMEHT OT AciCTBYSA BPEMEHHBIX HOPMATHBHBIX HATPY30K,

B3SThlil OTHOCUTENFHO HauboJsiee PacTIHyTOM UM HAUMEHEE CHKATOM I'PAHU CEUeHUS,
KHwm;

N — IPOJOJIHOE CXKUMAIOILEE YCHIAE OT BPEMEHHBIX HOPMATHBHBIX HATPY30K
(pucyHok 4.39), xH,
¢, — DKCICHTPUCHUTET MPOAOIBHOM CHIIBL N ! OTHOCHTENBHO HauOosee pacTsIHyTOM
HITH HAMMEHEE CXKATOM TpaHy ceueHHs (PHCYHOK 4.39), M;
¢ — 9KCLEHTPUCHUTET NIPOAOIHHOMN CHITEL ¥ 7 OTHOCHTEIBHO HanOONee pacTIHyTOH
WJTM HAMMEHEE CHKATOM rpaHu ceueHus (pucyHok 4.39), m.
I

m
—————

N i

 ——————

N

—— =

v
Em

(<]

Pucynok 4.39 — CxeMa Kk OnpeeiiCHAI0 MOMEHTOB OTHOCHTENLHO PACTSAHYTOM (HauMeHee
CKaTo# ) TpaHu JJIEMEHTA

OKCIEHTPHCHTETH MPOJOIBHEIX CHJI OTHOCHTENBHO HamOonee pacTAHYTOH Hiu
HaMMEHEE CXKATOM I'PaHU CEUCHNSI BBIYUCISETCS IO popMyJIaM:

IPH e, >0, (4.289)
My
(e (4.290)
Mz _
N +e; (4.291)
TMPH ¢, < 0, (4.292)
. - A; Ly (en), (4.293)



=T le-H) (4.294)

m

B dopmynax (4.289) — (4.294):

4

M! — u3rubaroimii MOMEHT OT NEUCTBHA BPEMEHHBIX HOPMATHBHBIX HATPY30K,

m

B3ATHIN OTHOCHTEIILHO OCH OLPEACICHUS YCIIHiA, KHM.

OKCLEHTPHCUTET HPOJIOIBLHON CHIIBI N ” OTHOCHTENHHO Hanbonee pacTaHyTON HITH
HaMMeHee CKaToM IPaHy CeueHMUsl « Onpeaensercs no Gopmyie:

r o
N,e, +N e
nEm

oo Nt Naen (4.295)

N/ +N]
KoadpdummenT s onpenensiercst o hopmyre:

er

S =

>0,5-0,01 ll—o,mRb, (4.296)
H

n

Toe R, — pacueTHOE COMPOTHBIICHHE OETOHA CKATHIO cortacHo Tabmuue 7.6 CIT 35.13330
(B popmyiny noacrasnsictcs B MIa).
B BbillE NpUBEACHHBIX (OPMYTIax MOMEHTHI CO 3HAKOM «+» PACTSATUBAOT HUKHIOIO

TPaHb IEMEHTA W COKAMAIOT BEPXHIO. MOMEHTHI CO 3HAKOM «-» PACTATUBAIOT BEPXHIOKO
TpaHb IEMEHTA U CKUMAIOT HIDKHIO.

3KCH€HTpI/ICHTCT CO 3HAKOM «1» YKa3bIBaCT Ha PacCmoIOKCHUEC HpO)Z[OJ'[LHOﬁ CHUJIBI
BBIMIC TICHTPA TAXKCCTU IMTOJIHOTO TPUBECACHHOTO CCUCHNA. BKCHCHTPI/ICI/ITCT CO 3HAKOM «-»
YKa3bIBACT HA PACHOJIOKCHHC HpOI[OJTBHOﬁ CHJIBI HWDKC ICHTPA TAOKECTU TOJIHOTO IPUBE-
JCHHOI'O CCUCHHA.

MoMeHT uHepIMH GETOHHOW YacTH CEUCHHS, B3ATHIf OTHOCHUTENIBHO LICHTPA THKe-
CTH IOJTHOTO IIPHBEIECHHOTO CCUCHHS 7, , OTpeensieTcs no Gopmyie:

I, = Z (Ibok + Abkyhlk)’ (4297)

k=1

r7e 7,,, — COGCTBEHHEIN MOMEHT HHEPIHH & - IO y9aCTKA CEeHHs., M*;

4,, — TJIOIIAMAB & -I'0 y4acTKa cedeHus cornacHo 4.2.1.1, MZ;

bk
v,, — PACCTOSHHE MEXKJTy LIEHTPOM TSXKECTH k -TO y9dacTka M LEHTPOM TSDKECTH TOJT-
HOTO MPHBEICHHOTO CEYCHNS, M.

MOMEHT MHEPIMA apMHPOBAHHUS, B3ATHIIl OTHOCHTEIBHO LEHTPA TSHKECTH MOJHOTO
TPHBEJICHHOTO CEUEHHS 7, OIpeaenseTcs mo Gopmyne:

LS = S A, -y ) (4.298)

i=1
TI€e i — HOMEp psAJa apMAPOBAHHS,
m — KOJIMYECTBO PsIOB ApPMUPOBAHUS;

7, — MOMEHT HHEPLMH ;- TO PsANa APMUPOBAHUS, B3ATHIA OTHOCHTENBHO LIEHTPA TH-

SKECTHU MOJIHOT'0 MPUBEACHHOTO CCYCHHS, M4;
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4, —TIOWAMb i - TO PSIA APMUPOBAHMS, M,
a, — PACCTOAHUE MEXKAY HWXKHEH IPAaHBI0 CEUCHUs! M LEHTPOM TSHKECTU i -TO psaa
apMUPOBAHMUSA, M.
4.2.1.4 Pacyer no 06pa3oBaHHI0 TPEITHH
HopManbHble CKUMAFOIIIE HATPSDKEHNS B OETOHE o, OMpPEENsIoTes 1o Gopmyie:

NT O oNTe (H -y ,
o, = 4 cred ( Y ered )’ (4299)
Ared Lo
rae ¥ " — NPOJOJIBHOE CKUMAIOIIEE YCHIIHE OT HOPMATHBHBIX Harpy3ok (pucyHok 4.40),
kH,

A, — TIPMBEICHHAS IIOMIA/Ib CeueH s coracHo 4.2.1.2,

red

e

v — OKCLEHTPUCHUTET IPOJOIBHOM CHIIBL v OTHOCHTEILHO LIEHTPA TsHKECTH IIPH-
BEICHHOIO cedeHus cornacHo 4.2.1.2 (pucyHok 4.40), m;

H — BBICOTa ceueHns (prucyHOk 4.40), M;

v,, — PaccTosHHE MEXKAY HIDKHEH T'DaHbI0 CCUCHHS W IEHTPOM TSHKECTH TPHBE-
JEHHOTO ceueHus corniacHo 4.2.1.2 (pucyHok 4.40), M;

I1,, — MOMEHT MHEPIIMH ITPUBEACHHOTO CEUYEHNUS, B3ATHIl OTHOCUTEHHO LIEHTPA T-

red

KECTH TIPHBEIEHHOTO CEUeH s COrmacHo 4.2.1.2, m”.

(21}

D
(o8

y.m. npuﬁ. CEeUECHUA e

Eered

Vered

avepprs
Ared

Pucynok 4.40 — CxeMma K ONpPeIeNICHUI0 HOPMAIbHBIX C:KUMAIOLLMX HAMPSOKEHHI B OETOHE

OrpaHnueHie HOPMATBHEIX CKUMAIOIINX HAMPSOKEHHH B OCTOHE o, MPOU3BOIUTCS

COTIaCHO YCJIOBHIO.
(4.300)

rag€ r,, , — CONPOTUBIICHUE OeToHA OCCBOMY COKaTHUIO Ui pacd€TOB 110 MPEAOTBPAILICHHUIO

00pa3oBaHus B KOHCTPYKIASIX nzpononLHLIX TPEIINH HA CTaJMH JKCILTyaTallud COTJIaCHO
tabmune 7.6 CIT35.13330, kH/M".
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4.2.2 OrpannyeHne HaANpsKeHHH B pacTSHYTOlH apMarype

HopmaneHble HanpshKeHNs B HauOoJIee PacTAHYTOM POy apPMUPOBAHMS o, ONpPEAe-
JSFOTCS 110 (hopMyTIaMm:

I « >0, (4.301)
N W =) N" ]
g, = n| I,,,d - A,M J|> (4302)
npH e <o, (4.303)
B [N e la,. —H+ Vows ) ﬂ1
o, =l = -l (4.304)

B ¢dopmynax (4.301) — (4.304):

e, —DKCLIEHTPUCUTET IIPOJIONIBHOM CHJIbI N * OTHOCHTENIBHO LICHTPA TSDKECTH TIOJ-
HOTO MPHUBEAECHHOTO ceueHus coryiacHo 4.2.1.1 (pucyHok 4.41), Mm;

» — KO3 UIUEHT NPUBEICHAS apMUpPOBaHus K GeTony cornacho 4.2.1;

N Y — HPOJONBHOE CKUMAIOIIECE YCHIWE OT HOPMATHBHBIX HArpy3oK (PHCYHOK
4.41), kH;

e — OKCHCHTPUCHTET l'[pOI[OJ'IBHOﬁ CWJIBL ~¥” OTHOCHTEJIBHO ICHTPA TAXKCCTH TIPH-

cred

BEJEHHOI0 ceueHus cornacHo 4.2.1.2 (pucynok 4.41), m;

Yo — PACCTOSHME MEXIY HMKHEH I'DAHBIO CEUEHMS M LIEHTPOM TSDKECTH NPHUBE-
JIEHHOTO ceueHHs cornacHo 4.2.1.2 (pucyHok 4.41), M;

a,,. — PacCTOSHWE MEKIY HIDKHEN IpaHbI0 CEYECHHS M IIEHTPOM TSDKECTH HHKHETO
psina apMupoBaHus (pucyHOK 4.41), M;

1,, —MOMEHT WHEPUMHX IPUBEICHHOTO CEUCHMS, B3ATHIIl OTHOCHTEIBHO IIEHTPA TH-
JKECTHU MPUBEAECHHOTO CEYCHHS coraacHo 4.2.1.2, M4;

4,, — IIPUBEACHHAS IJIOIIAAL CeYeHUs cortacHo 4.2.1.2, M2

a,.. — DPacCTOSHME MEXTy HIDKHE!N TPaHBIO CEUCHHS M IIEHTPOM TSHKSCTH BEPXHETO
pAna apMUpoBaHUs (pUCYHOK 4.41), M;

H — BBICOTA ceUcHUS (PUCYHOK 4.41), M.
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Pucynok 4.41 — Cxema K ONpeAENEHNIO HAIPSDKEHUI B HauboJiee pacTSHYTOM ALy ap-
MHUPOBaHHSA

OrpaHnyeHrie HOpMabHBIX HAMPOKEHHA B HanOomee pacTIHYyTOM Psoy apMHUPOBa-
HUS o, IPOU3BOAUTCS COITIACHO YCIIOBUIO:

<R, (4.305)

TZe R, —HOPMaTMBHOE COIPOTUBIICHUE apMATyPhl PACTSDKEHUIO COTITACHO TabwmaMm 7.15
u 7.16 CIT 35.13330, kH/v".

4.2.3 PacyeT NIHPHHBI PACKPBITHSI HOPMAJIbLHBIX TPEIHH

Pacuer 3aKi1r049aeTcs B ONPEACIICHUN IUPUHBL PACKPBITUS HOPMAILHBIX TPEITHH a,,
1 CPaBHEHMH €€ C IIPEeJCIbHBIM 3HAYCHNE PACUETHOM IIUPUHBI PACKPBITHS TPEIHH A .

PacdeTHas MIMPpHUHA PACKPBITUS HOPMAIBHEIX TPEIUH o, ONPEAEIseTes no hopmy-
ne:

a, ==y, (4.306)

TI€ o, — HAPSDKEHUS B Hauboslee PacTAHYTOM Psily apMHPOBAHHMSA COrIacHo 4.2.2, kH/m?;
E, — MOAYJb YIPYIrOCTH apMupoBanns, KH/m?;
y — KO3 QUIHEHT PACKPBITHS TPELLMH, CM.
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OrpaHquHne IMUPUHBI PACKPBITHA HOPMAJIBHBIX TPCUINH MPOU3BOJAUTCS COTTIACHO
YCIIOBHIO!
a, 54, (4.307)

rae A, — MpeaesbHOE 3HAYCHUE PACUCTHON IIMPHHEI PACKPHITHS TPELIVH, MPHHAMACMOS
mo tabmume 7.24 CIT35.13330, cum.

JUIs TamKoit cTepKHEBOI apMaTyphl, apMaTypPHBIX MYYKOB M3 TIIAIKOM MPOBOJIOKH
| JUISl CTAJIBHBIX 3aKPHITHIX KAHATOB KO3G(UIIMEHT PaCKPHITHI TPEIUH y  OMpPEeC/scTCs
o Gopmye:

w = 035R,, (4.308)
Tae r, — PagAyC apMUPOBAHMUS, CM.

JUts cTep KHEBOI apMaTypbl NEPUOANIECKOr0 IPOQUILS, TPOBOIOK IIEPHOINIECKOIO
npoduist kiacca Bp, mydkos 13 3Toif MPOBOJIOKH, KaHATOB Kiacca K7 M MyYkoB U3 HEX,
CTaJBHBIX KAHATOB CO CHMPAJIBbHON M ABOMHON CBUBKOMH, a Tarke s JIF0OO0i apMaTypel B
CTEHKaX KOA(Q(UIHEHTA PaCKPBITHS TPEIMH y  OIpPEAEseTcs no Gopmyre:

v = 154R, . (4.309)

Pamiyc apMHpPOBAHHS &, OMpPERENsieTcs o hopMyIre:
A
R, = ——,
S (4.310)

rae 4, — IUIOMAAb 30HBI B3aUMOJCHCTBHSA JUI1 HOPDMAIBHOTO CCUCHUs, NpHHUMaeMas
OrPaHMYECHHON HAPY>KHBIM KOHTYPOM CE€YEHHA M PAJNyCOM B3aHUMOACHCTBHS -, KOTOpPAs
HE JOJDKHA BBIXOJIMTH 32 MPEAENbl PACTSAHYTOM 30HBI ceueHUs (PUCYHOK 4.42), cm?;

£ — KO3(QQUIMEHT, YIUTHIBAIONMMI CTEIEHb CUCIUICHUS apMAaTyPHBIX 3JIEMEHTOB €
6eronoM cortacHo Tabmumrie 7.26 CIT 35.13330;

» — 9ACIIO ApPMATYPHBIX IEMCHTOB C OXMHAKOBEIM HOMHHAJIGHBIM JTHAMETPOM d |
d — IMAMETP OIHOTO CTEPIKHS (BKIIFOYAS CJIy4ad PACcTONIOKEHHS B TPYIIAX), CM.

B KpyIbIX CEUYEHMsIX IUIOLIAAb 30HbI B3AUMOJCHCTBHS 4, M PAaNyC apMHUPOBAHHUS
R, CIEAYET OIPEACNSATD I HanbOoJIEe PACTAHYTOTO CTEPIXKHS MITH MYYKa.

BeicoTa pacTsHYTOH 30HbI CEYCHUS « ONPEETAETCS MO popMyJIe:
a=H-X

: (4.311)

rac H — BBICOTA CCUYCHHUA, M,

X — BBICOTA C)KaTo# 30HbI OeToHA cornacHo 4.2.1.2, M.
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r=6d ele|e|g

pacuemnasn Ar

r=3d r=3d

paxmuueckan Ar pacvemnan Ar pacuemnas Ar

Pucynok 4.42 — I[TpuMeps! H300pakeHus IIOMANH B3aUMOICHCTBHSA 4,
Jis HempsAMOYTOJBHEIX CEYEHUH ¢ apMaTypol, PaBHOMEPHO PaclpelelcHHON IO
KOHTYPY, PaANyC B3aUMONEHCTBHA IPHHUMAETCA r = 3d .

JInst yuKOB ¥ KAHATOB JHAMETP d COOTBETCTBYET HAPY:KHOMY KOHTYPY apMaryp-
HOIO JJIEMEHTa, & r = 54 .

Bo Bcex OCTaNBHBIX CIIyqasX r = 64 .
Cymma pna onpenensercs no popmyine:
Zﬂ”d :ﬂlznlidi"'ﬂzz”2idi+ﬁszn3idi’ (4312)
i=1 i=1 i=1
rae g, — KOIPPHUUHEHT I OJJHHOYHBIX CTCPIKHEH, YIHTHIBAIOINHE CTENEHD CLIETIICHHA
apMaTypHBIX 3JIEMEHTOB ¢ OeTOHOM cormnacHo Tabmuue 7.26 CIT 35.13330;
n,, — KOJIMYECTBO OJMHOYHBIX CTEPIKHEH B i — OM PSILy apMHPOBAHHA,

d, — AMAMETP CTEPKHEH / -TO PsJia APMHUPOBAHMS, CM;

p, — Ko3(pQHIEERT M CABOCHHBIX IPYII CTEP)KHEH, YUMTHIBAIONIMM CTETEHb
CLIETUTCHHA apMaTypPHBIX 3JIEMEHTOB ¢ OeTOHOM cornacHo Tabmune 7.26 CII 35.13330;

2i

n,, — KOIMIECTBO CABOECHHBIX CTEPIKHEH B i — OM PAy apMHPOBAHH,

#, — K03 QUIHEHT [T TPYIIT U3 TPEX CTEPHKHEH, YUHTHIBAIONINM CTEEHb CIIETLIE-
HHSA apMAaTyPHBIX JIEMEHTOB ¢ 6ETOHOM coriacHo Tadmmuue 7.26 CTI 35.13330.2011;

n,, — KOJIMYECTBO CTPOCHHBIX CTep)I(Heﬁ B i — OM psAAYy apMHUPOBAHHA.

JInsa BHELEHTPEHHO CXATBHIX JJIEMEHTOB BO3MOKHBI CIIyYad, KOTJa BCE apMHPOBa-
HHE HITH BCE CEYEHHE CXKATO M TOTAA a,, = 0.
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5. PacueThI 371€MEHTOB, MOABEP;KCHHBIX BO3ACIHCTBHIO MONEPEYHBIX CAJI

PacueTsl MEMEHTOB, MOABEP)KEHHBIX BO3ACHCTBHIO MOMEPEYHBIX CHJI, AETIATCS HA
JBe OOMBIIIKE TPYIIBL PACUETHI IO IIEPBOM TPYIIE NPEASTbHEIX COCTOAHMA M PACUETHI 110
BTOPO# IPYIINE MPEAETIbHBIX COCTOSHUN (PUCYHOK 5.1).

| PacgeTsl D€MEHTOB, TIOABEPKEHHBIX
. BO3JEHCTBHIO NONIEPEYHBIX CHIT

PacueTsl 110 nepBoii rpynne
NpeaenbHBIX COCTOAHUH

PacueTsl o gropoii rpynmne
MPEEIBHBIX COCTOSHHA

PucyHok 5.1 — PacueTsl 371eMEHTOB, TIOIBEPIKCHHBIX BO3ACHCTBHIO MOMEPEUHBIX CHIT

5.1 Pac4yeTslI 0 nepBoii rpynmne npeaejbHbIX COCTOSTHUI

K pacueram mo mepBoii rpyiire npeAesibHbIX COCTOSIHUN OTHOCATCS TIPOBEPKA MPOY-
HOCTH O CXKaroMy OeTOHy MEKIy HAKIOHHBIMH TPCIIMHAMU, PacueT HAKJIOHHBIX cede-
HUIf HA OEHCTBUE TONEPEYHOM CHIIBI M PacdeT HAKIOHHBIX TPEMIMH Ha AekcTBHE U3rnba-
FOLIMX MOMEHTOB (PUCYHOK 5.2).

PacueTs no nepeoii rpynne
‘ NpeacAbHbIX COCTOAHMH

7}7/”

Iposepka npouHoOCTH IO
cKaTOMy OETOHY MeXIy
HAKIOHHBIMH TPEIMHAMH

PacueT HAKJIOHHBIX CEUeHUH
Ha ACHCTBHE
MONCPEYHONH CHIIBI

PacueT HAaKJIOHHBIX CeYEHHIH
Ha AcHcTBHE M3rHOAWKX
MOMEHTOB

Pucynok 5.2 — Pacuersl 10 epBoii rpymnie MpeaeIbHbIX COCTOAHUMA

5.1.1 IlpoBepka NPOYHOCTH MO C:KATOMY 0€TOHY MEKAY HAKJIOHHBIMH TpPellH-

HaMH

J1s 5xene300€TOHHBIX 3JIEMEHTOB, TIOIBEP)KCHHBIX BO3JCHCTBUIO ITOTICPEYHBIX CHII,
JOJDKHO COOMIOAAThCS YCI0BHE, 00eCeUrBaIOmee MPOYHOCTD IO CKATOMY OETOHY MEXIY

HAaAKJIOHHBIMHA TPCIIHMHAMMU:

0’ <039,,9,R,bh,,

T€ ¢’ — IONEepeYHasl CHila OT PaCYEeTHRIX HAarpy30K, KH;

(5.1

¢, — KO3((UIMEHT, YUUTHIBAIONINI PACTIONOKEHHE XOMYTOB (TIPH OTCYTCTBHH MO-
MEPEYHOr0 apMUPOBAHUS ¢, =1);
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?,, — kK03 (UIMEHT, 3aBUCAIINIT OT IPOUHOCTH OETOHA,

R, — pPacueTHOE CONPOTHBICHWE OETOHAa CXKaTHIO cornacHo Tabmmue 7.6 CII
35.13330, kH/™?;

b — TOJIIAHA CTCHKY (pedpa) WITH IMHPUHA CILIONTHOM ILTUTEI, M;

h, — pabodas BBICOTA CEUCHMS, MEPECEKAOIIET0 KOHEL HAKIOHHOM TpemuHEI (pH-
CYHOK 5.3), M.

Kouey naxnonnotl mpewunol

Haxnounas mpewyuna

\ N

\ o

hO

N
ANNN
a S

C B
Honoocenue pasnoodeticmeayroujeti
018 PACMAHYMO20 APMUPOBAHUIS

Pucysok 5.3 - HakoHHas TpeluHa

Jis XOMyTOB, PacHOJIOKEHHBIX NMEPIEHIUKYIIAPHO K MPOJOJIBHOH OCH JJIEMEHTA,
KO3(QUIMEHT, YIUTHIBAIOIIUI PACTIONOKEHUE XOMYTOB ¢, , ONPEACIAETCS TI0 hopMyJIe:

TIPH g = %0°, 5.2)

@, =1+5npu, <13 (53)

HHAYE ¢, =1 +%/snly", 5.4)
_Ea 5

e (5:5)

B ¢opmynax (5.2) — (5.5):

# — YroJl HaKJIOHA HONEPEYHBIX CTEP)KHEH K MPOAOJBHOH OCH 3IeMeHTa (MEXKIy
45° 1 90°) (prcyHOK 5.4), rpagychl;

n, — K03 PULMEHT NMPUBEICHHS TIONEPEYHOTO APMUPOBaHUS K OETOHY;
4, — JOJISL HOIIEPEYHOr0 ApMUPOBAHUS,
£., — MOJIyJTb YIPYTOCTH TIONIEpedHOi apMaTyph1, KH/M?;
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E, — MOAyJIb yIPYrocTH GeTona cormacHo tabmume 7.11 CIT 35.13330, kH/M”.

e ¥_\V2

1

Y 1 \
\|
4 \ Sw
/
Prcynok 5.4 — Yron Hak/I0oHa TOMEPEYHBIX CTEPIKHEH K IIPOAOIBEHOM OCH 3JIEMEHTA

JoJIs OTIEPEYTHOTO apMUPOBAHUS 4, OTIPEAENAeTCs M0 GopMyIIe;

4
u, =—", 5.
s (5.6)
re 4, — IUIOUIaAb CEUCHHs BETBEH XOMYTOB, PACIOJIOAKEHHEIX B OJHOM MIOCKOCTH (pH-
CYHOK 5.5), M,

§, — Kpar4Jaiiliee pacCTOsTHAE MEXKIY XOMyTaMH (PUCYHOK 5.5), M.

(N

B

Pucynox 5.5 — Inomane cedeHus BETBE XOMYTOB
Koaddunmenr, 3apucsmmmii 0T mpoaHOCTH OETOHA ¢, , ONIPEAEIIeTCs M0 Gopmyiie:
9, =1-0,0lR,, 5.7

PacgeTHOe conpoTuBiaecHRE OETOHA CKATHIO R, MOJCTaBIseTCs B opmyny B MITa.

PaGouast BBICOTA CeHeHMs, TIEPECEKAIOIIETO KOHET] HAKIIOHHOM TPEIMHEL 4, , Ompe-
nernsieTcs mo hopmy.ie:

ho=H-a, (5.8)
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IJic H — BBICOTA CCYCHUS B KOHIIC HAKIOHHOM TPCIMUAHEL, M,

a, — PacCTOSHHME MEXKAY HUOKHEH MPAaHBIO CEUCHHS U PaBHOACHCTBYIOIIEH yCHimii B

pacTSAHYTOH apMaTrype B KOHIE HAKJIOHHOH TpelmHBL cornacHo 3.1.1 ams msruGacMbix
3JIEMEHTOB U cOracHO 4.1.3.2 jyis BHEHEHTPEHHO CXKATHIX DJIEMEHTOB, M.

5.1.2 Pacuer HAKJIOHHBIX CEYCHHI1 HA JeiicTBHE NONEPEYHON CHIIBI

IIpenBapurenbHO PEKOMEHYETCs ONPEACTUTD HaNOONbINKE CKANBIBAOIINE (Kaca-
TENbHEBIC) HANPSDKCHHS r, OT HOPMATHBHOM HArpy3K| corimacHo 5.2.1, Tak Kak npu

z, <0,25R, , , PACYET HAKJIOHHOIO CEYEHHS HA ASHCTBHE MONMEPETHOMN CHITBI HOMYCKAeTCS

HE TTPOU3BOUT.
R, , — PacYETHOE CONMPOTUBIICHHE OETOHA CKAIBIBAHWIO TIPH H3THOE COTIacHO Tab-

mine 7.6 CIT 35.13330, kH/M’.

Pacyer HAKJIOHHBIX CECYCHHI JIEMEHTOB HAa ACHCTBHE MONEPEYHOH CHIIBI CIEOyeT
MPOU3BOIUTH U3 YCIIOBHS:

0'<0,, (59

rIe ¢’ — nomepedHas Chjia OT PACYCTHBIX HAMPY30K B KOHIIEC HAKIIOHHOTO CCUCHHS.

B 3anac npoyHoCTH AOIyCKAETCs NPUHUMATh MAKCHMAJILHOE 3HAYEHHE TIOTICPEYHOM
CHJIBI O, Ha MCCIEAYyEeMOM ydacTke, KH;

Q.. — TIpeJieNbHas rmonepevnas cuna, kH.
IpenenpHYIO MONEPEYHYIO CUILY Q,, PEKOMEHIYETCS OIPEEIATh N0 (popmyIe:
Qu =Qa+Q. +Qs (5.10)
riae ¢, — IpeAeibHbIe YCWIN B OTOTHYTOH apMmarype, KH;
©,, — IIpeeNTbHbIE YCHIINS B XOMyTax, KH;
0, — IPEAEITEHOE yeHie B OETOHE CxxaToi 30H5I, KH.

IpenenbHBIE YCHIIHS B OTOTHYTOM apMarype ¢, ONpenersieTcs mo Gopmyie:
0,=Y R A, a,. (5.11)

A€ i — HOMEP OTOTHYTOIrO pAga apMHPOBAHUA, IMTEPECCKATOMICTO HAKIIOHHYIO TPEIIUHY,

m — KOJIMYECTBO OTOTHYTHIX PSIOB APMHPOBAHMS, TEPECEKAIOMNX HAKIOHHYIO
TPELINHY;
R,, — PacdeTHOE COMPOTHBIICHNE OTOTHYTHIX PSANOB apMIPOBAHUS C YIETOM KO3 (-

umenTa yCIoBHiA paboTh m,, (PHCYHOK 5.6), KH/M®;

a4
4, — IUIOIIAAb i -ro0 OTOTHYTOI'O psiga apMHAPOBAaHUs, IEPECCKAIOMIETO HAKIIOHHY IO

st

TpemmHy (PUCYHOK 5.6), M7,
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@, — YroJ HaKJIOHA i -T0 OTOTHYTOTO psifia apMHPOBAHUS, TIEPECCKAIOIETO HAKIIOH-
HYIO TPELMHY, K TIPOIOJIbHOM OCH dIeMeHTa (PUCYHOK 5.6), rpas.

Omeub 1 Omeub i
(44
i Ry X\"’
\ R swé*A.vl
\
\
\ ¢

\ Harxnonunas mpewuna

Pucynok 5.6 —Yroi HaKkI0Ha OTTHOOB K IPOJIONBHOM OCH 3IEMEHTA

IpenenpHble yCUINA B XOMYTax ©,, OHNPEAENsIoTCs no hopmyie:
0, =3 R, 4, sn p, (5.12)

rI€ R, — PACYETHOE COMPOTHUBIICHHE MONEPEUHOTO APMUPOBAHKS € YUETOM KOd((PHIIHEH-
. 2
Ta yCNOBUM paboThl m,, (pucyHok 5.7), kH/M™;

4, — IIOLIAAb CEYEHUsl BETBEH XOMYTOB, NEPECCKAOMNX HAKIIOHHYIO TPCIIHUHY

WM HAKJIOHHBIX CTEPXKHEH MMEIOIMX IOCTATOYHYIO JJIMHY 3a/€NIKA B OETOH (PHCYHOK
5.7), M

$ — Yrojl HaKJIOHA NOIEPEYHBIX CTEPKHEH K NPOMOJIBLHON OCH 37eMeHTa (MEXIY
45° u 90°), rpaa.

Honepeunoie
cmeporcHu

Rl

o <

]

\ Rowdve !
,/- ; e Rsn‘Asw c

Haxnonnas mpewuna

Pucynox 5.7 —Yron HakioHa OTTHOO0B K IIPOJIOIBHOM OCH AIIEMEHTa
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PacyeTHOe CONPOTHBIICHHE OTOTHYTBIX PAJOB APMHUPOBAHMs R,, W PACYETHOE CO-
TPOTHEBJIEHHE IIONEPEYHOrO APMHPOBAHHS R,, € YUETOM K0d(duumeHTa YCIoBmi paGoThl
m,, ONPENENSIOTCS M0 HOpMYyJIaM:

Ry =m Ry, (513)
R, =m_R_. (514)
B ¢opmynax (5.13) — (5.14):

£ — YTONl HAaKJIOHA MOMEPEYHBIX CTEP)KHEH K IPOJONBHOM OCH SJIEMEHTA (MEKILY
45° 1 90°) (pucynok 60), rpagycsr;

n, — KO3 UIMEHT MPUBEACHH IONIEPEUHOTO apMUPOBaHHS K OETOHY;

4, — JIOJISl HOTIEPETHOTO aPMHUPOBAHHS;

R, — PacyeTHOE CONPOTHBIEHHE CTaM OTOTHYTHIX PAIOB apMUpPOBaHHs, KH/M”;

R, — PacueTHOE COMPOTHBJICHHE CTAJH TONEPEUHbIX cTepskuei, KH/m.

Ecnu B cBapHBIX KapkacaX AHAMETP XOMYTOB U3 apMaTypHoii cramm kracca A400
MEHEE 1/3 MAKCUMAaIbHO JMAMETPa NPOAOIBHBIX CTEPXKHEH, TO!

R,, <245 Mlla — [IPA JUAMETPE XOMYTOB 6 WK 8 MM;

sw

R, <255 Mila — OPH quaMerpe xomytoB 10 MM 1 Gosree.

IpenensHOE yCmIne B GETOHE CXKATOM 30HBI @, ONMpeleNseTcs mo Gopmysie:

0, =M5mlehbho, (5.15)

c

TI€ R, — pacyeTHOE COMPOTHBIEHHE O€TOHA pacTsHKeHHIO cornacHo Tabmune 7.6 CII
35.13330, kH/M?;

b — TOJIIWHA CTCHKH (pebpa) MK MIMPHUHA CIUTONIHOM IUTUTEL, M;

r, — pabodasi BEICOTA CEYECHMS, MEPESCCKAIOILETO KOHEL HAKJIOHHOM TPEeLIUHBI (pH-
CYHOK 5.8), M;

¢ — JJIMHA NMPOCKIUA HCBLIFOHHCﬁmeFO HAKJIOHHOr0 CCYCHUA Ha OPOAOIBHYIO OChb
3NIEMEHTA (PHCYHOK 5.8), M;

m — Ko PUIMEHT ycnoBui paboTel.
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Pucynok 5.8 — [lonosxeHue cxaToif 30H6 6€TOHA OTHOCHTENHHO HAKIIOHHOM Tpe-
LIMHBI

JUlnHa MPOSKIMK HEBHITOJHEHINEI0 HAKIOHHOTO CEYEHHMs HA IPOAOIBLHYIO OCh
JJIEMEHTA . ONPEAENSIETCS CPABHUTENBHBIMU pacueTamu. PacueT peKOMEHIYeTCsl NpOou3-
BOJHMTE C IIOMOIIBI0 KOMIIBFOTEPHBIX CPEACTB MyTEM M3MEHEHHUS MOJIOKEHUS HAKIIOHHOTO
CEYEHHS 10 AIMHE 37I€MEHTa (PUCYHOK 5.9).

Haxnonnas
mpewuna \ Haxnounas mpewuna .
\\ Y
1/> 8
L 7 /
' g e ! Omeué ¢

Haxnonnas mpewuna
/

/

{
/

Pucynok 5.9 — IToosxeHNs HAKITOHHBIX CCUCHUIT B XOI€ CPABHHTENBHBIX PACUETOB

Koa(dumuent ycnoBuit paboTsl » onpeaensercs mo GopMyIe:
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R,
m = ,3+o,4[—'“—1} (5.16)

13<m<2,5. (5.17)

Pa0oyas BbICOTa CeUEHHMS, IEPECEKAIOLIETO KOHENl HAKIIOHHOW TPEHINHEL 4, , OTPe-
aensiercs mo gopmye:

hy=H -a, (5.18)

e H — BBICOTA CCYCHUS B KOHIIC HAKJIOHHOM TPCIIUHEL, M,

a, — PACCTOSHHUE MEXAY HIDKHEH DaHbBIO CEUCHUS H PABHOACHCTBYIOINEH yCHnii B
pacTsHYTO! apMaType B KOHIE HAKIOHHOW TpemmHbl cornacHo 3.1.1 ams u3rubaembIx
JJIEMEHTOB U cornacHo 4.1.3.2 1y1d BHEHEHTPEHHO CXKATBIX 3JIEMEHTOB, M.

5.1.3 Pacuyer HAK/IOHHBIX Ce4eHHUIi HA AelicTBHE N3rH0AIINX MOMEHTOB

IIpenenpHbIit MOMEHT IS HAKIIOHHOTO CEUEHHUsS M **  omnpeaensiercs no popmyJe:

wit
n ‘ ,
M =R, Y 4,2, +RY Az, +R.Y A2, (5.19)

i=1 t=1 e=1
IJle R, — PacueTHOe COMPOTHRIEHHE CTATH OTOTHYTEIX PSIOB apMupoBanms, KH/m?;
i —HOMEp OTOTHYTOTO psaa apMHUPOBAHHS,
m — KOJIMYECTBO OTOTHYTHIX PSIOB apMUPOBAHMS,

A, — IUIOWIAMb -0 OTOTHYTOIrO Psiia apMUPOBAHMUS, NEPECCKAIOIIETO HAKIOHHYIO
2,
TPEIUHY, M*;
z, — Kparyaiilliee paccTOSHUE MEXIY i -M OTOTHYTBIM PSIIOM apMHPOBaHHS, TICpe-

CEKArOIMM HAKJIOHHYIO TPELMHY, U PaBHOAEHCTRYIOIMEH yennii B cokaroid 30He OeToHa
(pucyHok 5.10), m;

R, — PaCyeTHOE COIIPOTUBIICHNE CTAIN IIOIIEPEYHBIX CTEPIKHEN, kH/™%;
¢+ — HOMEP I'PYIIILI IONEPEYHBIX CTEPIKHEN apMUPOBAHUS,;
¢ — KOIMYECTBO IPYIN NONEPEUHBIX CTEPKHER apMUPOBaHNS,

4,, — TUIOMWIAAb CEYECHNS BETBEH  — OM IPYIIEI MOMEPEYHEIX CTEPIKHEH, IIEpeceKa-

IOIEH HAKIIOHHYIO TPEIIUHY U UMEIOIINX JOCTAaTOUHYIO0 [UTMHY 3a1eNKKU B OETOH (PUCYHOK
5.10), M

z,, — Kparyaiiliee pacCTOSHUE MEXIY ¢ -Oi TPYIIBI MONEPEUHBIX CTEPXKHEH, TIepe-

CEeKAIOWEH HAKIOHHYIO TPEIIUHY, U paBHOAEHCTBYIOMEH ycunuit B cxatoit 30He OeToHa
(pucyHOK 5.10), M;

R, — PacueTHOE COIPOTUBIIEHUE CTAIU NPOAOJILHBIX CTEPIKHEH, KH/MZ;
¢ — HOMED IPOAOIBHOTO CTEPIKH, IEPECEKAOIIET0 HAKIOHHYIO TPELIVHY

v — KOJIMIECTBO MPOJONIBHBIX CTEPIKHEH, MEPECEKAIOIIMX HAKJIOHHYIO TPEIIHHY;
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A, — IJIOWAk e-TO MPOJONBHOTO PAAA APMUPOBAHHKS, NEPECEKAIOMEr0 HAKIOHHYIO
Tpemuny (pucyHok 5.10), M7
>, — KpaTdaiIliee paccTOSHUE MEXIy ¢-M IIPOJIONBHBIM PSIOM apMHPOBAHHS, Tie-

peCeKaroIM HAK/IOHHYIO TPEIIUHY, U PABHOJACHCTBYIOLICH yCuiiuid B CkaToit 30He OeTo-
Ha (pucyHok 5.10), m.

Haknonnas mpeuguna HHonoxcenue pasnodeticmeyrouieti
YCUuRUil & cocamoil 30He bemona

.R\ m% y<\//

41 INLE
L;/\ kL g l\,_
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Pucynok 5.10 — PacueTHas cxeMa [jisl ONpeAeIeH s PEAEIbHOTO YCUIIUS

ITpoBepka NPOYHOCTH HAKJIOHHOTO CCUECHUS HA NEHCTBHE M3MHOAIOMIET0 MOMEHTA
3aKJIH0YACTCs B BBITIOJHEHUH YCIOBHSL

I

M <M (5.20)
rae ir ' — MOMEHT OT ACHCTBHS PAacuUCTHBHIX HAIPY30K B KOHIE HAKIOHHOH TpeluHel. B
3arnac IIPOYHOCTH AOOMYCKACTCA INPUHUMATh MAaKCHMAaJIbHOC 3HAYCHUC MOMCHTA M ;ﬂ Ha

HCCIENYyeMOM y4acTke, KHM.

5.2 Pac4eTsl 0 BTOPOii rpynne npeAeabHbIX COCTOSTHHI

K pacueram mo BTOpOii Ipymnme OpeenbHBIX COCTOSHUIE OTHOCATCA PacdeTsl Mo
TPEIIUHOCTORKOCTH U pacyeT IMPHHBI PACKPBITUS HAKIOHHBIX TPEIUH (PUCYHOK 5.11).

Cornacao TpeboBanusm 1. 7.48 CIT 35.13330 s pacueToOB HA TPEIIMHOCTONRKOCTh
(1 pacuera HaIPsHKCHUH W TEOMETPHICCKHX XapaKTEPHCTHK) HCIONB3YeTCs K03t -
€HT IPUBEIECHUS apMUPOBaHUs K OSTOHY, YIMTBHIBAIOLINY BITUAHIE BUOPOMON3YUeCTH Oe-
TOHA »'.

Bubpornomnsydects OeTOHA — 3TO UTMTENBHBIHN ITPOIece, & YCHIINS, Ha KOTOpbIE IIPo-
M3BOJUTCSL PACUET MO BTOPOM IPYIIe TMPEICbHBIX COCTOSHUM, BOSHUKAIOT W Ha PAHHUX
CTaIMsX BKCIUTyaTallii KOHCTPYKIMH., [103TOMY aBTOpHI JaHHOTO HOCOOHST TaKkKe PeKo-
MEH/IYIOT OPOM3BOAUTE BCE MPOBEPKHM IO BTOPOU IPYIIIE MPEAEIBHEIX COCTOSHUN ¢ pac-
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YETOM HAINPIKEHUHN W TEOMETPHYIECKIX XapaKTepUCTUK CeUEeHUS IpH KodppuLmeHTe npu-
BEJICHUS apMUPOBaHUS K OCTOHY », :

E:
"o (5.21)
n=n"WIHA n =n,. (522)

B dopmynax (5.21) — (5.22):
E, — MOJIYJIb YIPYTOCTH apMaTypsI coracHo Tabnuue 7.19 CIT 35.13330, kH/M%;
E, — MOJIyJIb YIPYrocTH GeToHa coracHo tabmame 7.11 CIT 35.13330, kH/m’.

- PacueTsl no BTOpOi rpymme
. mpeaenbHbIX COCTOSHMI

PacueTs1 no Bropoii rpynne PacueTni no BTOpO# rpynne
TIPEAENBHBIX COCTOSHHIA € HCTIONB30BAHHEM | TIpEAENbHbIX COCTOSHMI C HCTIONB3OBAHKEM
k03¢ uIuenTa NIPHBEACHUT aPMHPOBAHHA K . k0> dHUHEHTa NIPKBEACHHA ADMHPOBAIIHA K

Gerony n' GeTony m
(oOa3aTeIIBHBIC PaCcUETh) . (NOTONHHTE/BHEIC PEKOMEHAYCMEIE PACTETEI)
Pacuer no o6pasoBanuo Pacuet no obpaszosannio
TPELIUH TPEWMH
PacyeT mMpHHbI PaCKpPLITHS PacueT 1mMpHHBl pacKpsITHA
| SSSSS——
HAKJIOHHBIX TPEHMH HaKMTOHHBIX TPELIHH

PucyHok 5.11 — PacueTtsl o BTOPO¥ IpymIie npeaebHbIX COCTOSHUN

5.2.1 Pac4er no 00pa3oBaHHI0 TPEIIHH

Pacger 1o 00pa3oBaHUIO TPEIIMH 3aKTHOYACTCS B OTPAHUYEHMA HAWOOJIBIIMX CKa-
TBIBAIOMNX (KACATEBHBIX) HANPSDKEHAH 7, :

T

SR (5.23)

TI€ R,, — PaCYETHOE CONMPOTHUBICHNE OETOHA CKANBIBAHKIO NIPH U3rHOe COrNIaCHO TaOJIHLIe
7.6 CII 35.13330, kH/™.

HawGosbime ckanbiBaroIye (kacarebHble) HANPSDKEHUS 7, IUTS JIEMEHTOB, HOJ-
BEPXKEHHBIX BO3ICHCTBHIO IIOMIEPEUHBIX CHIJI, OTIPEENAIOTCS 110 hopMmyJIe:

I gom.

oS

7, =— s (524)

It

rae ¢ —nomnepeydas cuja OT ASHCTBUS HOPMATHBHBIX HArpy3o0K, kKH;
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§° — CTATHYECKHH MOMCHT HHEPLUH YaCTH, JIEKAIIEH HIDKe MM BhIlIE IEHTPa To-
JKECTH TPUBEICHHOTO CEYCHHS, B3SITHIl OTHOCHTENBHO LEHTPA TSHKECTH MPUBEICHHOTO
CeUCHHS, M,

1., — MOMEHT MHEPIMU NPUBEJICHHOTO CEYEHHMSI, B3AThIil OTHOCHTENBHO LIEHTPA TH-
’KECTH TIPUBEJICHHOTO ceueHus cornacuo 3.1.2.1 umi 4.2.1.2, M4;

+ — INIMPHHA CCUYCHUS B YPOBHE IICHTPA TSXKCCTH MPUBCACHHOTO CCUCHUSA, M.

Eciu mpUCyTCTBYET KPYYEHHE, TO TOMOIHUTEbHBIE CKAJIBIBAIOIINE (KAacaTEIbHbIC)
HaNPsDKCHKSE OT KPydeHHUs He0OX0mMo TIpuOaBHUTh K popmyie (5.24).

T'eoMeTprUeCKUE XapaKTEPUCTUKH CEUECHUs BBHIYMCIISIFOTCS KakK AJs BHELEHTPEHHO
CKaToro semenTa cornmacHo 4.2.1.2 wim m3rubaeMoro dimemenra coryiacuo 3.1.2.1 B 3aBu-
CHUMOCTH OT THIIA HANPSKEHHO JIS()OPMHUPOBAHHOTO COCTOSIHUSI.

JIiig u3rn6aeMbIxX SJICMEHTOB:
8" =ny S?, (5.25)
i=1
e » — K03 PUIMEHT IPUBEICHI ApMUPOBAHUS K OETOHY;
i — HOMEp psiia apMUPOBAHMS;
m — KOJIMYCCTBO PAJAOB apMHUPOBAHUS;

§7 — CTATHYECKHH MOMEHT WHEPIMH ; -I'0 PACTAHYTOTO PsJa apMUPOBAHMs, B3ATHIA
OTHOCHTENLHO IIEHTPA TAKECTH MPUBEICHHOTO CEUCHHS, M.

§5=4al(yp —al) (5.26)
IJie 47 — TUIOMAMb - TO PACTAHYTOTO Psijia ApMUPOBAHHS (PHCYHOK 5.12), M7

Vo — DACCTOSHHE MEXAY HIDKHEW I'DAHBIO CEYEHMS M LIEHTPOM TSHKECTU MPHUBE-
JIEHHOT'O CeUeHHUs cormacHo 3.1.2.1, m;

a! — PacCTOSIHUE MEXIY HIDKHEH I'DaHbIO CECUEHUS M LICHTPOM TSKECTH  -TO PACTsi-
HYTOTO Psila apMUPOBaHUA (PUCYHOK 5.12), M.

G4 //»42/

Y. m. npus.
cedeHus

PucyHok 5.12 — TlonoxeHue pacTsHYTHIX PSiIOB aDMHPOBAHMKS
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Jns ynoGceTBa pacueToB BBOIATCS CIEAYIOINE KPUTEPHHU OTIPEICTICHUS COCTOSHUS
apMaTyphl:

IIPH o, < a, (527)
a —a’, (5.28)
A, = A" (5.29)

B ¢opmynax (5.27) — (5.29):

a — BBICOTA PacTSHYTOM 30HBI OeTOHA cornacHo 3.1.2.1, M;

a, — PACCTOSHUE MEXIY HIKHEH IPAHBIO CEYECHHUSA U LICHTPOM TSDKECTH i -I'O psilia
apMHUpPOBaHUS, M;

A, — IUTOIA/Ib i -T'O PSIA APMHUPOBAHHUS, M’

JUTst BHELIEHTPEHHO CHXKATHIX DJIEMEHTOB!
ST =8+ (-1 S5, (5.30)
i=1

rac s : — CTaTUYECKUIL MOMECHT HHCPIUHA, B3ATbIii OTHOCHUTEJILHO LCHTpPA THKCCTH IIPHUBC-

JECHHOTO CEYEHUs], OETOHHOW YacTH CEUYCHUS, JieKallleil BhIIEC LIEHTPA TSHKECTH NPUBEICH-
HOTO CEUEHHS, M,

c

§¢ — CTAaTUYECKUI MOMEHT HHCPIHH, B3AThIli OTHOCHUTEIBLHO OCHTPpA TAXKCCTH IIPH-

BCACHHOI'O0 CCUCHMA, i -I'0 CXKATOI'0 psaaa apMHpPOBaHHUI, JICKAILCTO BLIIIC HCHTPA TAXKECCTH
IPUBCACHHOI'0 CCUCHUA, M3.

si

CnoXHBIE CEUECHUSI PEKOMEHAYETCS pa30uBaTh HA OTACIIBHBIC YYACTKH NPABUJIBHOM
reomeTpuieckoil popMel. Torna craTuueckuii MOMEHT WHEPLMHU, B3ATBIH OTHOCHTEIIEHO
LEHTPA TSHKECTH MTPUBEICHHOTO CEUEHHs, OETOHHON YaCTH CEYCHUS, JIEKAIEH BBILIE LICH-
Tpa TSHKECTU MPUBEACHHOTO CEUEHUS S, , onpeaensercs no Gopmyie:

»

Py sh=y byl (5.31)

g=1

IJI€ ¢ — HOMEP YYaCTKa CEUCHUS, JIEXKAUIUH BhIIIC IIEHTPA TSHKECTH IPUBEIECHHOTO Cceue-
HUS,

>

p — KOJIMYECTBO YYACTKOB CEUCHUS, JICKAIMX BBILIEC LIEHTPA TSHKECTH IPUBEICHHO-
IO CeUCHHUS,

B
bg

BEICHHOTO CEYCHUS, ¢ -TO ydacTKa CCUCHMS, JICKAIETO BBIMIE LEHTPA THKECTH IMPUBC-
JEHHOTO CEUCHUS, M,

S, — CTaTUYECKUM MOMEHT WHEPIMH, B3AThIi OTHOCUTENBHO LEHTPA THKECTH IIPH-

3
bg

4, — IUIOIAAb g -ro y4acTKa CCUYCHHS, JICJKALICTO BBIMIC HEHTPA TSLDKECCTH NPHBC-

JIEHHOTO ceueHns (PUCyHOK 5.13), M7,
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y:; — PaCcCTOSHUC MCKIY LCHTPOM TKCCTH ¢ -T'O YYacTKa CCUCHU S, JICKAIIETO BBI-

IlI€ IEHTpA TSHKECTH TPUBEICHHOTO CEYEHHS, U LIECHTPOM TSKECTH PUBEAECHHOIO CEUCHHS
(pucynok 5.13), M.

7 4

4 /
: Y. m. npus.
sy wgo| CeeHus
- ey

Pucynok 5.13 — Pazbuenue cxkaToif 4acTv CeYeHUS Ha YYaCTKU

Craruueckuid MOMEHT UHEPLUH, B3ATbIiH OTHOCUTENILHO LIEHTPA TSHKECTH NPUBEACH-
HOT'O C€YEHHd, i -I'0 CKATOrO Psia apMUPOBAHMSL, JIEXKALLEIO BBIIIE NEHTPA THKECTH MPU-
BE/IEHHOTO CEYEHUS S : , OMpeAenseTcs no Gopmyne:

si 9

so=ai(as - v,.) (5.32)

T 4; — IUIOIIAAB :-I'O CKATOro Psfa apMHPOBAHMS, JIEKALIETO BBIILE IEHTPA THKECTH
IIPHBENEHHOTO CeueHns (PHCYHOK 5.14), M%;

a‘, — PACCTOSAHUE MEXAY HIDKHEH TPAHBI0 CEYEHUS U LIEHTPOM TSDKECTH i -TO CHKATO-
ro psga apMUPOBAHUS, JEKALICTO BBIIIE LEHTPA TSHKECTU MPUBEACHHOTO CEYCHUS (PUCY-
HOK 5.14), M;

V.. — PAcCTOSHHME MEXAY HIDKHEH IPaHBI0 CEYECHHS M LEHTPOM TSHKECTH TPHBE-
JIEHHOTO CeYeHHUS cornacHo 4.2.1.2, m.

Y. m. npus.
ceueHus

Pucynox 5.14 — ITonoxeHHe CKATHIX PIAOB apPMHUPOBAHHS

Jist ymoOcTBa pacueToB BBOJATCS CIEAYIOMIUE KPUTEPHH OIPEIETICHHUS COCTOSHUS
apMatyphl:

IOpH a, > a, (5.33)
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4, =a’. (5.34)
A, =45 (5.35)
B dopmynax (5.34) — (5.36):

« — BBICOTA PACTSHYTOM 30HBI O€TOHA cornacHo 4.2.1.2, M.
5.2.2 PacyeT IHUPHHBI PACKPBITHS HAKIOHHBIX TPELIHH

Pacuer 3akimodaeTcst B OIPEAEIICHIN LNPUHE PACKPBITHS HAKIIOHHBIX TPEIIHUH a, H
CPaBHEHHH €€ ¢ Mpe/IeNbHEIM 3HaUeHUE PACUETHO IMUPUHEI PACKPHITHS TPEIIFH A, .

PacuerHas ImMprHA pacKPHITHS HOPMAIBHBIX TPEIIHH o, OTIPEAENIeTCs Mo Gopmy-
e

ay =Lty (5.36)

T/e o, — HATIPSDKEHMUA B TIONEPEUHON M IPOIONBHOMN apMatype cTeHoK (pedep), kH/m?;
E, —MOZYJb YIPYTOCTH CMEIMAHHOTO apMUPOBAHHS, TIEPECEKAIOIIETO HAKIIOHHYO
Tpemmmny, KH/M?,
v — 0000MmEeHHEBIH K03} GUINEHT PACKPHITHS TPELTH, CM.

OrpaHrUeHIEe MAPUHBI PACKPBITAS HOPMATBHEIX TPEIUMH OPOU3BOAUTCS COTJIACHO
YCIIOBHIO:

a, <A, (5.37)

rae a, — NPEACIbHOE 3HAUCHNE PACUETHON IIMPUHBI PACKPHITHS TPEUINH, TIPUHHUMAEMOE
mo Tabmune 7.24 CIT35.13330, cm.

HanpsbieHus B nonepedHoii 1 MpoJ0abHOI apMatype cTeHOK (pebep) o, onpene-
JUIFOTCS TI0 hopMmyIie:

9 TI:
o,=9 . (5.38)

rae § —KopQULUEHT, YUHTHIBAIOLIMIA IepepacnpeieNicHie HampsHKeHU# B 30He 00pa3o-
BaHHUS HAKJIOHHBIX TPEILHH;

, — HauOOMBIIHNE CKATbIBAIOIHE (KACATENIbHBIC) HANPKEHHA, cornacHo 5.2.1,
xkH/A;

# —K09(GUIMEHT apMUPOBAHMS CTEHKU CTEPXKHAMH, TEPECEKAIOINMHI HAKJIOH-
HYIO TPEIIHHY.

Koa¢puuuent, yuutbiBaroiuii nepepacipeaciicHne HampspKeHui B 30He 00pa3oBa-
HHS HAKIIOHHBIX TPELUHH § OMPEAEIACTCS Mo hopMyIie:

T 40,5/ 1u 0.7 (5:39)

rAe ( — JUIMHA [PEAOIaracéMoi HaKJIIOHHOM TPELUHBL, CM.

Jnvna npeanonaracMoi HaKJIOHHOH TPEIUHEL / B JBYTaBPOBBIX Oakax U3MeEpseT-
sl MEXIY ByTaMH TIOSICOB, a B TABPOBBIX — OT OJIIDKAiIero kK HeMTPaTBbHON OCH PacTSHY-
TOTO psAia ApPMAPOBaHNS paboueii MPOXOIBHOM apMaTyphl 10 HaYana ByTa BEPXHEr0 HosAca
(pucyHok 5.15).
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N Hauano eyma [

-

Hauano sayma

Pucynok 5.15 — [InvHa HaKJIOHHON TPEIIAHEL

Jomnyckaercs onpeaensTs IUPHHY PACKPBITHS HAKIOHHBIX TPEIIHMH MPH HAKJIOHE
TPELIMHBI K MPOI0JbHOIM OCH 3JIEMEHTA MO/ YIIoM 45°.

KoaddpunmeHT apMUpOBaHHSA CTEHKH CTEPKHAMH, TEPECEKAFONTAMHI HAKJIOHHYIO
TPEUMHY x , onpeaesieTcs no Gopmyne:

e=1

S Agsin oo, + > A sinoa, + Y A sin e, 5.40
#e bl ’ G40
TI€ i — HOMEpP OTOTHYTOTO Psfia apMUPOBAHNS, TEPECEKAOMIET0 HAKIIOHHYIO TPELIAHY,

m — KOITMIECTBO OTOTHYTHIX PANOB APMHPOBAHMS, TEPECEKAIOMINX HAKIOHHYIO
TpeInHy,

4, — WIOMAAb i -TO OTOTHYTOrO psiia apMHUPOBAHUS, TIEPECEKAOIIECTO HAKIOHHYIO
TpemmAy, M’

«, — YrOJl HaKJIOHA i -TO OTOTHYTOT'O Psijia ApPMUPOBAHUS, TIEPECEKAFOIIETO HAKIIOH-
HYIO TPELMHY, K HAKIIOHHOM TpeIuHe (PUCYHOK 5.16), rpag;

4, — IUIOLIA/lb CEYCHUA BETBEH XOMYTOB, IIEPECEKANMNX HAKIOHHYIO TPEIUIMHY

WUJIKW HAKJIIOHHBIX CTep)KHeﬁ MUMCHOIHAX AOCTAaTOYHYKO0 JUTHHY 3a[ClIKH B O6eTon (pI/IcyHOK
63), M’;

@, — YroJl HAKJIIOHA XOMYTOB K HaKJIIOHHOH TpemuHe (pUCYHOK 5.16), rpar;

¢ — HOMEP IIPOAOJILHOTO CTEPIKHSL, [IEPECEKAIOLIET0 HAKIIOHHYIO TPEIIUHY;
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v — KOJIMYCCTBO MPOAOJIBHBIX CTGp)KHeﬁ, NEPECCKAOIINX HAKIIOHHYIO TPECIIUHY

A, — IUIOWAOb . -I'0 IPOAOJIBHOrO CTEPXKHA, NEPECCKAIOIICTO HAKIIOHHYIO TPCIIUHY,

5e

@, — YTOJl HAKJIOHA ¢ -TO MPOJAOIBHOTO CTEPIKHS, MEPECEKAIOIIEr0 HAKIIOHAYIO Tpe-
LIMHY, K HAKJIOHHO# TpetmHe (PUCYHOK 5.16), rpaf;

» — TOJNIIIMHA CTeHKH (peOpa) WK MMPHHA CTUTOIITHOM TUTHTHL, M.

=

0w -+

V W(,’(e

A

PucyHok 5.16 — Cxema Juist OnpeeNeHns yIII0B HaKIIOHAa apMAPOBAHUS K HAKJIOHHOM
TPEIIUHE

Monynb yIpyrocTH CMEIMAHHOTO ApMIPOBAHHS, IEPECCKAIOLICIO HAKIIOHHYIO TPe-
IWHY E, , OIIpeAenseTcs no Gopmyie:

EﬂzAﬂsin 04‘+Emz A, sin aw+Emz A4, sin

E oo P
: E,+E_+E

(5.41)

rae E, — MOJIYJb YIPYTrOCTH OTOTHYTBIX PSOB apMHUPOBaHMUS, MEPECEKAOMMX HAKITOH-
Hyro Tpenmany, KH/M’;

E,, — MOJyJIh yIPYTOCTH XOMYTOR, TIEPECEKATOMNX HAKIOHHYIO TpeuHy, KH/M?;

E

E, — MOAYJNb YOPYTOCTH NPOJONBHBIX CTEPXKHEH, MEPECEKAIOIUX HAKIOHHYIO

Tpemuny, KH/M>.
O060011eHHbIH KOIPPUIMEHT PaCKPHITHS TPEIINH y  OMPenesiieTcs mo hopMyre:
vy Agsinoa, vy Y A snoa vy, Y A s oa,
y =—= . (5.42)

Y oAgsnoo Y A sinoa +> A, sin o«
i

e=1

e

rae v, — ko3¢ UIMEHT pacKpHITHS TPEIVH JJIs1 OTOTHYTHIX CTEPIKHEH, CM;
v, —KOI(QUIMEHT PaCKPBITHS TPELLMH IS XOMYTOB, CM;

v, — K03 HHULUMEHT PACKPBITHS TPEILMH VIS ITPOIOTEHBIX CTEPKHEH, CM.
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JUis riaakol CTEpKHEBOM apMaTrypbl, apMaTypHBIX MYy4YKOB U3 IIIAAKON NPOBOJIOKH
U U CTANbHBIX 3aKPBITHIX KaHATOB KOI(M(UIMEHTH PACKPBITUS TPEIMH v, v, H v,

onpenensaroTcs mo GopMysiam:

w,=035R,, (5.43)
w,=035R,, (5.44)
w,=035R,. (5.45)

TA€ R, — paalyC apMUPOBaHUs, CM.

JU1st cTep>KHEBOH apMaTypel IEPUOAUYECKOTO PO, IIPOBOJIOK TIEPHOAUIECKOTO
nipodus Kiacca Bp, myukoB u3 310t MpoBOJIOKH, KaHATOB Kiacca K7 1 mydykoB U3 HHX,
CTaIbHBIX KAHATOB CO CNUPAILHON U NBOMHOM CBUBKOMH, a TaroKe WA 000 apMaTypsl B
CTEHKAX KO3((UIUECHTE PACKPBITUS TPEIIUH v, , w, U v, OIPEAEIAIOTC N0 GopMymam:

v, = 1,5,.\,"E, (546)
v, =15.R,. (5.47)
v, = 1,5,\/';. (548)

Paz[Hyc ApPMHUPOBAHUA R, OMPEACIIACTCA 110 Q)opMyne:
A,
R, =— : . ,
Z pnd sm a, + Z pn d sm o, +Z pn,d, sin o,

i=1 e=1

(5.49)

o 4, — ImjIomaab 30HbL B3aUMMOJICHCTBUSA U151 HAKJIOHHOTO CCUCHU, CMZ;

# — KO3(Q(PULHEHT, YUATHIBAIOLIUI CTETIEHb CLEIUICHUS] apMaTyPHBIX JIEMEHTOB C
6eToHOM coracHo Tabmuie 7.26 CIT 35.13330;

n, — YUCJIO apMATYPHBIX SJICMCHTOB ¢ OIMHAKOBBIM HOMHWHAJIBHBIM JHAMCTPOM d |

>

d, — AUAMETP OTOTHYTBIX CTEPIKHEH, CM;

n, — YUCJIO apMaTyPHBIX JJIECMCHTOB C OJWHAKOBBIM HOMHUHAJIbHBIM JUAMETPOM d , |

d, — AMaMeTp TIONICPETHEIX CTEPIXKHEH, CM;

n, — 9YACJIO apMATYPHBIX 3JIEMCHTOB C OTMHAKOBBIM HOMWHAIBHBIM JUAMETPOM 4, ;

d, — IAaMeTp TIPOIONBHBIX CTEPXKHEH), CM.

JUisi TOHKOCTEHHBIX JIEMEHTOB JIOMYCKAeTCs MPUHAMATH IUIOMAAb 30HBl B3aHMO-
JEHCTBUS 4, = b , ICXOJS M3 TTPEITIONIONKEHNS, YTO PAJUYC B3aMMOJCIHCTBHSA apMHPOBAHHAS
¢ 6ETOHOM TIOJTHOCTHIO OXBATBHIBACT TONIIMHY CTCHKH.

JUis HeMpsAMOYTOJNBHBIX CEYCHMI C apMarypoi, paBHOMEPHO PaClpeAciIeHHONH 1o
KOHTYPY, paauyc B3aUMOACHCTBHs MPUHAMACTCS » = 34 .
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JUts My4koB M KaHATOB JUaMETP 4 COOTBETCTBYET HAPY)KHOMY KOHTYPY apMaryp-
HOTO JJIEMEHTA, a r = 54 .

Bo Bcex OCTaNbHBIX CIy4asiX r = 64 .

CyMMa ¥ pn d, sn o, ONpeeNeTcs 1o hopMye:

i=1
Y fndsnoa, =By nd + Y nd + By md, (5.50)
i=1 i=1 i=1 i=1
rae p, — KO3QQHULUEHT 11l OAMHOYHBIX CTEPKHEH, YIUTHIBAIOMINM CTENEHb CHETICHAS
apMaTypHBIX 3JIEMEHTOB ¢ 6€TOHOM cortacHo Tabmute 7.26 CIT 35.13330;
n,, — KOJINUECTBO OAMHOYHBIX CTEPIKHEH B i — OM OTOTHYTOM Psily apMHUPOBAHHS,

g, — K03(GUIHEHT UIA CIBOCHHBIX TPYI CTEpXKHEH, YUHTHIBAIOMINN CTENCHb
CIICIICHHS apMaTyPHBIX 3JIEMEHTOB ¢ O6eToHOM corniacHo Tabmuue 7.26 CIT35.13330;

n,, — KOJIMYECTBO CIABOCHHBIX CTCP)KHEH B i — OM OTOTHYTOM Py apMHPOBAHHS;

£, — KO3(hGUIMEHT ANs TPy U3 TPEX CTEPKHEH, YUHTHIBAIOIINIA CTEMEHD CLIETIIe-
HUs apMaTypPHBIX SJIEMEHTOB ¢ 6eToHOM corniacHo Tabnmmue 7.26 CIT 35.13330.2011;

n,, — KOJTAYECTBO CTPOCHHBIX CTEPXKHEH B i — OM OTOTHYTOM PSIy apMHPOBAHUSL.
Cymma ¥ pn,d, s a, Onpeaensercs 0o popmyne:
Z pn.d s o, =ﬁlz n,d, +p ~Z n,d, +p z n,d, . (55 1)

II€ n,, — KOJNWYECTBO ONMHOYHBIX CTEPIKHEN B COCTABE IPYIIIbI ONEPEUHBIX CTEPIKHEH;

n,, — KOJMUECTBO CABOCHHBIX CTEPXKHEN B COCTABE TPYIIIIHI HOMEPEUHBIX CTCPIKHEI,

n,, — KOJIMYECTBO CTPOCHHBIX CTEPIKHEN B COCTABE TPYIIIHI HOTIEPEUHBIX CTCPIKHEH.

3w

CyMMa Y pn.d, sn o, OTIeNEeTC IO Gopmye:

e=1

S fnd s = B md, B md, 4 B (5.52)

e=1 e=1 e=1 e=1

n,, — KOJIMYCCTBO OAMHOYHBIX CTCp)KHCﬁ B i — OM MPOAOJIBHOM PSALY apMUPOBAHUS,
n,, —KOJAYCCTBO CABOCHHBIX CTCp)KHGﬁ B i — OM OPOAOJILHOM PALY apMHUPOBaHUS,

2

n,, —KOJIUYCCTBO CTPOCHHBIX CTGp)KHCﬁ B i — OM OPOAOJILHOM PALY apMUPOBaHUS.

3e
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6 PexomeHganumm 1m0 TNPHMEHEHHIO Tpe0oBaHWii K  MarepuaJaam,

MPOEKTHPOBAHUIO H KOHCTPYHUPOBAHUIO

MeTOL[I/I‘-IGCKI/IC pPEeKOMCHAAMN, NOACHCHUSA U KOMMCHTApUU, OTHOCALIUECSA K TPE-
0oBaHUAM 10 MarepranaM, NPOSKTUPOBAHUIO U KOHCTPYWPOBAHHUIO, IPHBEACHHI B COOT-
BETCTBHUM ¢ Hymeparmeit myrkros CIT 35.13330.

7.2

Pacuets! 0 00pa30BaHUI0 TPELINH, HOPMATBHBIX M HAKIIOHHBIX K MPOAOJIBHOM OCH
3NIEMEHTA CJIEAYET MIPOBOAUTE A1 Hanpsraemoil paboueii apmMaTypsl (cTpoka 2, cronber 2
TaOIMIIET).

7.10

OCHOBHOIf XapaKTePUCTUKON YPOBHS MPEABAPUTENLHOTO HAMPSHKEHUS apMAaTYPHI,
3aaBaeMoit B IIPOEKTe, SABAETCS 3HAYEHHE HAYAIBHOTO (T.H. KOHTPOIMPYEMOTO) YCHIIHS,
MOCKOJIBKY YCTAHOBHBILIMECS YCIJIHAS B apMATyPE, BIUAIOLIECE HA HAIPSHKEHHOE COCTOSHUE
KOHCTPYKLHU Ha CTAIUHM SKCIUTyaTaIld U MOHTAKa PABHO KOHTPOJIMPYEMOMY 3@ BEIUETOM
[OTEPh, IPOM3OIIEIIIMX K pPaccMarpyBacMOMy MOMEHTY BpeMeHU. YacTb IOTEph B
HampsATacMoi apMaType KOCBEHHO IOINAIOTCS HEKOTOPOH KOPPEKTHPOBKE NPU MPOEKTH-
pOBaHUM (CHIDKEHHE TPEHHUS O KaHAIbI TP M3MEHEHWM TPAacCHMpOBAaHMS W JUIMHBI apMo-
3JIEMEHTOB), HO B LIEJIOM SBJIIOTCS (PyHKIMEH IPUHATON CHCTEMBI HANPAracMoro apMu-
POBaHUS M PEOTOTHIECKUX CBOMCTB GETOHA.

KoHTponupyeMoe ycuine Ha3Ha4daeTcs NpH MPOeKTHpoBaHWH. CBEpXy COOTBET-
CTBYIOIINE HAIPSDKCHNS B apMaType OrpaHWYeHbl BEIMUMHONW PACYETHOrO CONPOTUBIIC-
Hua. OfHAKO, YUUTHIBAs HEKOTOPYIO YCIOBHOCTE HA3HAUEHHS PACYETHOTO CONMPOTHBIICHUS
Yepe3 KodPQUIUEHTH yCIoBHi paboTHl 10 HA3HAYECHHIO U KOSPPULIHEHTH HAEKHOCTH
o Marepuany (cM.7.37), OBIIO OOMYHICHO YBENMYEHHWE PACUCTHOTO CONPOTHBICHUS
HampAraeMoi apMarypbl U, COOTBETCTBEHHO- KOHTPOJIMPYEMOTO YCUIUS (IIEPETHKKA) HA
CTaJu¥ CO3JAaHHUs B KOHCTPYKIWMH IIPEIBAPUTENILHOTO HAMpPsDKEHUS (cM.7.45) Ha 10% s
CTEP’KHEBOI apMaTyphl ¥ IPOBOJIOKU M Ha 5% — s kaHatoB K7.

AHaNOTWYHEIA TOIXOM MPUHAT B €BPOMNCHCKMX HOpMax (HampuMep EBpokon-2
EN1992-2 [12]) u eBpomeiickux TexHu4eckux cBuaerenscrBax ETA, aBnstoumxcs ¢ak-
Tudeckd crangapraMu CTO cnennanu3npoBaHHEIX (PUPM MO NpeaHanpsokeHuio. B kade-
CTBE KOHTPOJMPYEMOr0 YCHINA IpeasiaracTcsl IpUHAMATh yCUIHs, COOTBETCTRYromue 0,9
YCIOBHOIO NpeJena TEeKyYeCTH, a MAKCHMANbHOE Ycuie nepeTsbkki — 0,95 ycnoBHOTO
npezaena TekydecTd. K 3TuM ske 3HaueHuaM MoxHo npuidti 1 B CI135, ecnu B 11.7.37 Ko-
3¢ PUIIEHTE HAEKHOCTH TI0 MaTEPHATY (KOTOPHIE OTPAXKAIOT OMACCHHS B CTaOMIBHOCTH
KaueCTBa OTCYCCTBEHHOI HANPATaeMoii apMaTyphl) IPHHATH PaBHBIM 1,0.

C y4eToM NPHUBEIEHHBIX BHIIIE JAHHBIX MOXHO PEKOMEHJ0BATH MPU HUCIMOJIb30BA-
HHUM KaHatHOW apmarypel mo EN10138-3 oT mpoBEpeHHBIX NPOU3BOAUTENCH HazHA4aTh
HAIIPSHKEHUS. KOHTPOJIMPYEMOTO YCHITHS HE BEILE PaCueTHBIX CONPOTUBIICHUI 1o Tabnuiie
7.16, HO 6€3 y4era ko3¢ durentToB no Tabmune 7.15. Ilpu 3TOM Ha cTaauu SKCIUTyaTalnuH
(C y4eToM MONHBIX MOTEPH) HAMPSHKCHUS B JTIOOOM CEYEHHM apMO3JIEMEHTAa HE JOIKHBI
IIPEBBILIATH PACYETHOIO COMPOTHBIICHHSI.

JIsl KOHTPOJISL YPOBHS HATSDKEHWS HANPAracMoi apMaTyphl B IMPOEKTHOH JOKY-
MeHTaluuu TpeOyercs 3a1aBaTh MOMAMO KOHTPOJIIMPYEMOTO YCHIIMS HATSKECHUS 3HAYECHUE
YIOPYTUX YUTMHEHUH (BBITSYKKH) apMaTyphl.
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VY uIMHEHNE apMaTyphl IPY HATSHKEHUH B OOILEM ClTydae CeayeT OTPEACNISTh 1Mo I
7.10 CII35. ®usnueckuii CMBICI 3TOT0 BHIPAKEHHA — CYMMHPOBaHUE (MHTETPUPOBAHKE)
10 JVIMHE MyYKa WA €T0 YYacTKa A0 CEYCHUA X YUTHHEHHUIT YCIIOBHBIX OTPE3KOB MyYKa OT
H3MEHSIOLIErocs Mo JIWHE U3-3a HAJTMYKS TPEHUS O CTEHKH KaHajia W Ha meperndax ycu-
Jus HarsbkeHus. Bxopasume B BeipakeHne Ko3pPuuueHTs 0 U 8 (MpuHUMAIOTCA M0 Tad-
quue P.2 npunoxenus P CII35) cyThb KO((QUIHEHTH TPEHHS, BEI3BAHHOIO COOTBET-
CTBEHHO HE YUWTHIBAEMBIMH TIPH TPACCHPOBAHWU Iy4YKA MCCTHBIMH OTKJIOHCHHSMH OT
IPSMOJIMHEHHOCTH U W3THOAMHU TIPH MOBOPOTAX TPAcchl Imydka. [Ipw 3ToM 6 ecTh cymma
YIJIOB MOBOPOTA B TOPU3OHTAIBHOM U BEPTUKATIBLHOM IIOCKOCTAX (B pagMaHax) Ha y9acT-
Ke X.

B 5TOM IMyHKTE YKa3bIBA€TCs, YTO 3HAYEHUS yAIMHEHNH A, IPEeBapUTEIEHO
HanpsHKEHHOM apMaTypel B 00LIEM ciiydae onpeaensores no ¢popmyne (7.1):

—% ! —(0x+60
A, E—pfoe( Vdx,

1€ 0, — HaNPHKEHNs, OTBEYAKOIIIE KOHTPOINPYEMOMY YCHITMION Ha3HAYaEMBIE C YUETOM
Tpebopanuii 11.7.14;

£, — MOIyJIb yIPYrOCTU HANPAracMOH apMaryphbl;
1. — pacueTHas INTMHA apMaTypHOTO 3/1EMEHTA (PacCTOSTHUE OT HATSHXKHOTO aHKEPa A0 TOU-
KJ apMaTypHOr'O 3JIEMEHTA C HYJIEBBIM [IEPEMEIICHHUEM ),
®, 6 — K03(h(PULMEHTBI, 3aBUCSLLKME OT MOBEPXHOCTH KaHala ¥ BHa HAIpATaeMoit apMary-
pbl, onpeaenstores no tadmuue P2 npunoxenus P
6 - cymMMapHBIif yroja HoBOpPOTa OCH apMaTyphl, Pasl.

ITo »1oii hopMysie MOXKHO CIENIATh ABA 3aMEYaAHMS.

Bo-nepBeIX, yron moBopora 6 mpeacTaBiseT coboi JUCKPETHYIO (DYHKIHIO, TO-
CTOSIHHYI0 Ha KXKIOM y4acTKe MEXIy COCEAHNMH NeperndamMuy HarpsracMoil apMarypel.
Ioatomy Tenecoobpa3Ho ONpPEReNITh €€ YUIMHEHHE M0 YIACTKAM.

Bo-BTOpHIX, IPUBEACHHBIIH B POpMYJie HHTETpaJl SBIAETCS TaOIMYHBIM U OepeTcs

B 3aMKHyTOM BUIC:
[ em(x+80) gy _ e~ (0x+30)

IToaTOMY Ha K&XKIOM i-M y4acTKe YATMHEHHE Ay MOXKHO IIPEACTABHTH B BUIE:
1 ,-s6i wli
Api =280 (1 gl),
rJie 6i — yroJ mepenoMa apMaTyphsl B Hadalle i-ro y4acrka;
li — nnuHa i-ro y4acTka.

Torpa nonHoe yanuuenue A, IpeABapHTENLHO HAMPSYKEHHON apMaTypel ONpeie-

nutcst GopMyIION:
A, % Y, e—891(1 _ ewll)_

®opmyna i 7.10 CIT35 no3BosisieT ONpeAeuTh TONBKO BEIWYMHY YIIPYTOro yJUIH-
HEHWs apMaTypsl NIpu HaTshkeHnd. OHAKO MPH HEOOIBIUMX JUIMHAX HANpAracMol apMma-
Typsl (U1 My4KoB U3 KaHatoB K7 — MeHee 50 M) pekOMEHIyeTCsl YIUTHIBATh TIPH OTpee-
JICHUW TIPOCKTHOM BHITSKKH apMaTyphl IPYTHE COMYTCTBYIOIHE (aKTOPBL:

- ynpyryio gedopManuio 6eTOHA OT YCHINS HATSDKCHMS [YYKOB, HATATUBACMBIX
OJ/IHOBPEMEHHO:
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o-r,
,'\( = —/( 5

E

I1€ G, — HaUPsDKCHWE B OETOHE Ha YPOBHE ILIEHTPA TSDKECTH CEUEHWs OT YCHUIMS BCEX
HanpAraCMbIX OAHOBPEMECHHO apMaTypPHBIX 2JICMCHTOB,

E. —Monyne ynpyroctu O€TOHa,

[, — pacueTHas AnauHa OCTOHHOTO IEMEHTA JI0 TOYKH C HYJICBBIM [IEPEMETIICHHEM;

- CyMMapHOe OOMSTHE W 3aTATUBAHKME KIMHLEB B aHKepe Ag. JlaHHBIE YKA3BIBAIOT-
s B JOKyMEHTAIWH Ha AaHKEPHI H KYIJIEPHl B COCTABISIOT 1-6 MM;

- YIpyroe yJIMHEHUE HATATHBAGMOM apMaTypsl Ha JUIMHE JOMKpara /; (Mexumy
OHOpHOﬁ IUIOCKOCTBIO H TCXHOJIOTHYCCKHUM 3aXBAaTOM

o
A, =—"1

e d?
v
TJIE Ox — HANPSDKCHUS B apMaType OT KOHTPOJIMPYEMOTO YCHIIMS HATSDKEHUS apMaTyphl 6e3
ydeTa notepsb.

ITpu GonbIoM 00BEME HANPATAEMBIX 3IEMEHTOB M (MIIH) UX JUIMHE CBBIIIE 80M H
MOJUTOHATIBHOM OYEPTaHUH PEKOMEHIYETCS KOPPEKTHPOBATh MPOEKTHBIE 3HAYEHUU BHI-
TSDKEK apMATYPHI My TeM:

- HCNIONB30BaHUA (PaKTHIECKOTO 3HAYECHU MOJYIISL YIPYTOCTH apMaTypHl, ONpeie-
JICHHOTO TIO pe3ymbTaTaM €€ MCITBITaHHUI;

- TIPOBE/ICHIE KOHTPOJBHOTO HATSDKEHHS apMOdJIEMEHTa ¢ (UKcalueil yCunus Ha
[JIyXOM aHKEPE C TIOMOIIBIO CHEHUAIBHOTO CHJIOM3MEPHUTENS WM HATSDKHOTO JOMKpArTa,
YCTaHOBIICHHOTO B TIOJIOXKEHUH MAacCISHOM MOAYIIIKH.

Ipw onpemeneHuN (HaKTHYECKOTO BO3ACHCTBHUA, CO3AaBAEMOTO YCHIIHEM HATSKC-
HUS HalpAraeMoi apMarypsl, Kod¢dHUIMeHTE HaIeXKHOCTH TI0 HArpy3Ke CIEAyeT MPHHHU-
Matb 1,1 wmm 0.9,

ITpu KOHTpOIE HATSHKECHMS TIO YCHITMAM Ha JIOMKpATe W OJHOBPEMEHHO KOHTPOJIC
IO BEITSDKKE JOIMYCKAETCs MPUHUMATh KO PUIIMEHT HA/IEKHOCTH 110 Harpyske 1,0 (1.7.45
CII35). B coorBerctBuu ¢ 11.7.86 CI135 mis coOCTaBHBIX MO [UTHHE KOHCTPYKLMA K03 du-
IIUEHTHI HAEKHOCTH K YCHIIMSIM B HampsiraeMoil apMarype HasHauaetcst Meree 1,1 u 6o-
nee 0,9 B Buae QpyHKIUHM OT Kojau4ecTBa MyukoB. COCTAaBHBIE 1O AIMHE KOHCTPYKIMH Xa-
PaKTEpPHBI GONBILKMM, YEM MOHOIMTHBIE KOMTMYECTBOM MYYKOB W BEPOATHOCTH CHCTEMATH-
4eCKOT'0 OTKIIOHCHHS KOHTPOIIMPYEMEIX YCHIIHIT B apMaType B HUX HIDKE.

7.11

Jng Hanpsraemoii apMaTypbl, HE UMEIOIIEH KOHIIEBEIX aHKEPOB, MECTO NIEPEAAUH
COCPEOTOUCHHBIX YCHITHIL Ha OCTOH clienyeT MPHHAMATE Ha PACCTOSHUH 2/3 MTHHBI 30HBI
THIepEeNayud HANPHKEHWH, CUMTas OT KOHIA 30HBI CIETIEHN] HAIPAraeMoro dJIeMeHTa ¢ Oe-
TOHOM.

JinuHa 30HBI Mepefadn yCUINH HATsDKeHUS Ha OeToH st kaHatoB K7 pernmameH-
TuporaHa Tabmmmeit 7.2 m 7.11 CII35. Jlna xaHatoB KiIaccoM mpouHocTd Beme K7 1400
npuBeAEeHHEBIX B Tabmine 7.16 CII 35 anuHy 30HEI Iepegati peKOMEHAYETCS YBEINIMBATh
¢ K03(p(UIMEHTOM, PAaBHBIM OTHOIIEHNIO 3HAUEHNS K1acca k 1400.

7.12

B coorsercrBuu ¢ tpebosanmsmu CII35 nepepady ycuimsi Ha GETOH OT aHKEPOB
HaIpAraeMoif apMaTyphl ClieAyeT BBIIOIHATH ¢ HCIOIb30BAHHEM OMOPHBIX 3aKIaHBIX Je-
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TaJielt 1 KOCBEHHOTO0 apMHUPOBAHUs, KOTOPBIE JAOJDKHBI SBIATHCS YaCThIO MCIONB3YEMOM
KOHCTPYKTHUBHO — TEXHOJIOTMYECKOH CUCTEMBI IPEABAPUTENBHOTO HAMTPSKCHUSL.

KocBeHHOE apMUPOBAHUE BO BCEX CUCTEMAX MPETHAMPSHKEHHUS BHIOIHAECTCS B BH-
1€ CTIMPaIN U3 apMaTypHOH cranu. JlnameTpsl apMaTypel U COUPAIU, KOJIMYECTBO BUTKOB
CIIMPAJTH, KJIACC apMaTypPHO# CTaM (MHOT/IA HE YKa3aH, HO PEKOMEHIYETCsl IPUHUMATh HE
Hwke A400) 3aBUCHUT OT TUIA U pa3MEPOB (MOLTHOCTH) aHKEpa M MPHUBOJUTCS B JOKYMEH-
Tanuu QUpMbl — noctaBuMka. Ecnu mocraBka cnmpaiieii KOCBEHHOTO apMHpPOBaHHS HE
IPEOyCMOTPEHA B KOMIUIEKTaX aHKEPOB €€ CIICAYET MPOCKTUPOBATh U3 apMaryphl Kiacca
A400 (AIIl) mo I'OCT 5781 ¢ reoMeTpUYECKMMH pa3MepaMu MO JOKYMCHTAIMK [OCTAB-
muka aakepoB. MH(popManus mo cnupansiM KOCBEHHOTO apMHupoBaHMs K aHkepam OOO
«CTC» (Poccust) mpuBeneHa Ha puc. 6.1-6.4.

Kpome cnimpaneii KOCBEHHOTO apMUPOBaHUs 30HY YCTAaHOBKH aHKEPOB TpeOyeTcs

JIOTIOJIHUTENILHO apMUPOBATh CTEPXKHEBOW apMaTypoii B BUAE CETOK.

K - min paccrogune MCuy
OCAMH HKEPOB

3 % ~ 71 < min pacTommne A0 xpas
. t Gerona + C (3ammrH# CI10#
Oboiima
-
o5 on
Wl - Hepexojutnk
_ Kounosoii /
BAMUM

Cumnpaibs KOCBEHHOTO
30 APMMPOBAHHA

pPMaTYpPHB

AKC-7 7 210 140 645’ 260 | 270 | 14x5 | 300 | 70 | 150 [ 310 | 150+C

AKC-12 12 | 255 180 65 350 | 350 | 16x6 [ 400 | 85 | 250 | 405 | 200+C
AKC-13 13 | 255 180 70 [ 350 350 | 16x6 | 400 | 85 | 250 | 425 | 205+C
AKC-19 19 | 320 200 95 430 | 450 | 20x7 [ 500 | 100 | 250 | 465 | 250+C
AKC-25 25 | 360 270 105 | 500 | 500 | 20x7 | 610 | 120 | 320 | 580 | 285+C
AKC-31 31 | 360 270 115 [ 510 | 500 | 22x7 | 610 | 125 | 350 [ 650 | 320+C
AKC-37 37 | 450 340 135 | 600 | 630 | 22x7 | 610 | 140 | 420 | 710 | 350+C
AKC-46 46 | 550 340 145 | 680 | 740 | 25x8 | 650 | 208 | 510 [ 760 | 375+C
AKC-55 55 | 550 340 155 [ 680 | 740 | 25x8 | 700 | 208 | 510 | 820 | 400+C

Pazmepr! aHKEPOB, PACcCTOSIHIE MEXKAY AaHKCPaMH U PacCTOSHHUE OT OCH aHKEpa A0 Kpasi 6ETOHA AaHbI AT
kiacca 6erona Rbp = B20 (Rm = 25 MIIa) nepen HaTsHKCHHEM.

H3menenne nuameTpa kaHanooOpasosarest BO3MOXKHO 1o cornacoBanuo ¢ CTC.
Crinpane KOCBCHHOrO apMHPOBaHHMs JOJDKHA M3rOTABIMBATHCS M3 CTCPXKHEBOI apMarypsl kiacca He Hipke A400
(III). Criupans KOCBEHHOTO APMHUPOBAHHS B KOMIUICKT IIOCTABKH HC BXOJHT.
CTC ocrasuset 3a co6oii MpaBo Ha PACITMPCHUC PAAA AHKCPOB W H3MCHCHHE KOHCTPYKLMH aHKCPOB

PucyHok 6.1 — KOHCTpyKI¥s aHKepa KIIMHOBOI'O CTAKaHHOI'O
npousBozicTBa OO0 «CTCy
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xK K - min paccrossue mexuay

Ornopnas Huvekunonnsti ___ OcsiMM aHKepoB
nata W JI- min pacrosuue 10 xpas
] Gerora + C (3auunrssf ¢uoit)
Odoiima_
o8 ; i %351 A
/ TMepexoanuk | }/
3wRHM | Companb kocsennoro
i apMHEPOBAHUS
N ———
B .mr i NOExa A
JlmameTpsl apMaTypHBIX mpaaeii: 15,2; 15,3 u 15,7 mm (0.67)
AKIT- 70 160x 80x20 | K1* 200 PT1*120+C] 30
ATT* 4 150 x 250 170 70 250 260 | 12 x4 | 400 60 1* 230 b*150+¢] 30
AKIT-4 4 175 x 175 | 110 | 60 | 220 | 260 | 14 x4 | 300 60 235 110+C 30
AKITI-7 7 200 x200 | 140 | 65 | 260 | 300 | 14 x5 | 450 70 310 150+C 35
AIS_[_ 12 265 x 265 | 180 65 | 350 | 370 16 x6 | 640 90 405 200+C 40
AKITI-

13 13 265 x265 | 180 | 70 | 350 | 370 | 16 x6 | 640 90 425 205+C | 40
AKITI-

19 19 320 x 320 | 200 95 [ 430 | 450 | 20x7 | 750 100 510 250+C 50
AKITI-

25 25 370 x370 | 270 | 105 | 500 | 510 | 20 x7 | 1000 | 120 580 285+C 60
AKITI-

31 31 410 x410 | 270 | 115 | 510 | 560 | 22 x7 | 1000 | 125 650 320+C 60
AKITI-

37 37 | 450 x450 | 340 | 135 | 600 | 630 | 22x7 | 1200 | 140 710 350+C | 70
Afg[_ 46 500 x 500 | 340 | 145|680 | 680 | 22x8 | 1300 | 150 760 375+C 80
AKII- -

55 55 550 x 550 | 340 | 155|700 | 740 | 25x8 | 1300 | 150 820 400+C 90

)* — Anxep AKII-4IT umeeT mpsAMOYroJbHYIO 000MMY M MPSIMOYTOJBHYIO ONOPHYIO IUTHTY, MO3TOMY
pa3mepsl K1 u JI1 gansl 47151 KOPOTKOM CTOPOHBI aHKepa, a pazmeps! K2 u JI2 aaHbl A1 AMHHHOM CTOPOHBI aHKEPA.
Pasmeps1 aHKEPOB, paccTOsIHKE MEKAY aHKEPaMH U PacCTOSHHE OT OCH aHKepa J0 Kpasi O6TOHA JAaHbI JJIs
kiacca 6etoHa Rbp = B20 (Rm = 25 MI1a) nepea HaTsOKeHHEM.
Mamenenne quameTpa kaHanooopasoeareiis BO3MOxHO mo cornacosanmo ¢ CTC.
Cnmpane KOCBCHHOIO apMHpPOBAHHS JOJDKHA H3TOTABIHMBATBCS W3 CTCPIKHCBOH apMarypsl Kilacca HE HINE
A400 (III). Cripans KOCBEHHOrO aPMHUPOBAHUS B KOMILIEKT IIOCTABKH HE BXOAUT.
CTC ocrasaser 3a co00ii MPABO HA PACLIUPEHUE PSAA AHKEPOB H M3MCHCHHE KOHCTPYKIUH AaHKEPOB

Pucynok 6.2 — KoHcTpykims ankepa KIMHOBOTO IWMTHOTO npoussoactsa OO0 «CTCy
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K1 - min paccrosnue Memiy
OCaMI aHKepOB
Jhi - min pacrossue 10 Kpas

| Gerona + C (3aumHbiii cioil)

Kz - min
OCHMI BHKEPOB

{J%

PACCTOAHNC MEWLY

JI2 - min pacrosuue 1o Kpas

Geropa + C (Gammrasii o)

Cuupaiib KOCBEHHOIO
APMUPOBAHUS

Tw 1)

K - rdn paccrofipe Mexay
QCAME BRERPOY

J¥ - min pacTosHMe A0 Kpan
Geronn+C

K - min paceTonsse MeKiy
i, oomaw arEepon

T - i pacTosme A0 wpan
Geroia+ O (xaumrimi ool)

3

@\_me
N

\GE x n

Cuiiosoe Koyplo
Bdenxb

i eaoif}y

I 420 | 100 100x200 80x20

bKA-4 | 4 o | 200 | 200 960 220 265 | 14x4 60 77-6-40 | 60 | 450 | 235 | 110+C

BKA-7 | 7 | IT | 420 | 200 | 1250 260 300 | 14x5| 70 86-8-40 | 60| -- | 310 | 150+C

BKA-12 | 12 | T | 420 | 320 | 1350 350 420 |16 x6 | 90 |103-12-40| 60 [ -- | 310 | 200+C

BKA-13 | 13 | IT | 420 32 | 1350 350 420 |16 x6 | 90 |103-12-40| 60 [ -- | 425 | 205+C
I 580 | 240

bKA-19 | 19 o | 200 | 480 1350 430 490 | 20x 7| 100 | 116-12-40 | 60 [ 600 | 510 [ 250+C
I 750 | 250

BKA-25 | 25 o ! 530 | 510 1650 500 540 | 20x7 | 120 |122-12-40| 60 | 800 | 580 | 285+C
I 820 | 270

BbKA-31 | 31 o ! 580 | 520 1750 510 570 |22 x7 | 130 |135-12-40| 60 | 850 | 650 | 320+C

Pacnonoxernue BKA, ommunoe ot B, Tum I wmu Tum 11, gomyckaercs 1o COrliacoBaHMIO.
Pa3Mepel aHKEPOB, PAacCTOSHUE MEXKAY aHKEpaMU M PacCTOsHUE OT OCH aHKepa 10 Kpas O€TOHa JaHBI IS Kilacca
6erona Rbp = B20 (Rm = 25 MIla) nepex HaTsDKEHUEM.
W3meHeHne aMeTpa KaHanoo0pa3oBaTes BO3MOKHO 1o corytacoBanmio ¢ CTC.
Crparib KOCBEHHOI'O apMMpPOBaHMS JOIIKHA M3TOTABIMBATLCS M3 CTEPXKHEBON apMaTyphl kiacca He Hinke A400
(I1I). Crmpaib KOCBEHHOTO apPMUPOBAHMS B KOMIUIEKT ITOCTABKH HE BXO/UT.
CTC ocraByseT 3a co0oit IIpaBo Ha pacIUpeHue psijia aHKePOB U M3MEHEHHE KOHCTPYKITUY aHKEPOB

npou3BoacTBa OO0 «CTCy»
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K - min paccrosnne Mexay

. OCAMH BHKEDPOR
X1 O B . S— - mi N
- 7 Kopauua Benen Ouopupii - min pacTosxne 10 praﬁ 3
Komyx ~ Knunosoi < 7 - CoraRan |___ Gerona + C (zammrHblii cnoit)

BUKNM

@3 &

. @E x n
B I - Cnupaith Kochensoro
apMUPOBALIMA

mm (0.6”)

CK-7 7 230 | 110 | 260 | 210 | 150 | 27 | 14x5 | 790 | 300|253 | 70 310 | 150+C

CK-13 13 270 | 110 | 350 [ 255 | 250 305 16x6 | 1245 | 400 | 293 [ 90 425 | 205+C

CK-19 19 290 | 110 | 430 | 320 | 250 425 20x 7 | 1260 | 500 | 313 | 100 | 510 [ 250+C

CK-25 25 360 | 115 | 500 | 360 | 350 [ 50 | 20x7 | 1410 | 610 | 383 | 120 | 580 | 285+C

CK-31 31 415 | 115 [ 510 | 360 | 350 500 22x7 | 1612 | 610 | 438 | 125 | 650 ([ 320+C
0

Pazmepr! aHKEPOB, PacCTOSIHUE MEXKIY AaHKEPAMH U PACCTOSHUE OT OCH aHKepa 0 Kpast OCTOHA JAHBI IS
kiacca 6etona Rbp = B20 (Rm = 25 MI1a) nepen HaTsDKEHHEM.

Hzmenenue auamerpa kaHATIOO0O0pa30BaTEeIIs BOMOXKHO 10 cornacosanmo ¢ CTC.

Crimpane KOCBEHHOTO apMHPOBAHHS J0/DKHA H3TOTABIMBATECS U3 CTEPIKHCBOM apMATyPhI KJIACCa HC HH-
ke A400 (I1I). Crimpane KOCBEHHOTO APMHPOBAHUS B KOMILIEKT IIOCTABKY HE BXO/IMT.

CTC ocrasiser 3a co60i PaBO HA PACIIMPEHHUE P AHKEPOB U U3MEHEHHE KOHCTPYKIIMU AHKEPOB

PucyHok 6.4 — KOHCTPYKIHsI CTHIKOBOTO aHKepa (KyIiepa) KIMHOBOTO
npoussoactea OO0 «CTCy.
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Pacuer ceTOK MECTHOro apMHpOBaHUS CIEHYET NPOU3BOAUTL METOJAMH TEOPHH YIIPYTO-
cTd. PasMepsl ceTOK HE NOIDKHBI CO3/aBaTh MPEITCTBUIL B YCTAHOBKE B OETOH aHKEPOB,
3aKNIAIHBIX AeTaseii (AHKEPHBIX CTAKAHOB), KaHAT000pa3oBaTeNeil u Criupaieil KOCBEHHO-
ro apMupoBaHus. Konu4ecTBO PSIOB CETOK TAKKE MOJJIECKUT ONPEIENEHUI0 pacdeToM. B
caydae npuMenenns cucreMsl CTC pacuer ¥ KOHCTPYHPOBAHHE CETOK MECTHOTO apMHpO-
BaHUS JEXKUT HA IPOCKTUPOBIIMKE. B cucTeMax npeqHanpsbkKeHUs eBPOTEHCKIX MOCTaB-
muxoB (VSL, DSI, VT) naHHBIE O CeTKaX MECTHOTO apMHPOBAHMS COACIKATCS B JOKY-
MEHTalUU [OCTABIIUKOB. DTH JAHHBIE MOIYT OBITH MCIOJIBL30BAHBI IPH TPOSKTHPOBAHIH
30H ONMHMPAaHKA aHAIOIMYHLIX aHKepoB npoussogcTsa OO0 «CTCy.

ITpu KOHCTPYHPOBAHWH 30H PA3MEILEHHUS KOHIIEBEIX W CTBIKOBBIX AHKEPOB CCAyET
YUUTHIBATH PEKOMEHIALMN [TPOU3BOAUTEIICH O PACIIONMKEHHMIO aHKEPOB MEXAY co00M n
OTHOCHUTENIBHO IpaHeil KOHCTPYKIUH. YMEHBIICHUE 3TUX Pa3MEPOB BO3MOKHO TOJIBKO IO
COTTIacoBaHMIi0 (PUpM — npou3BoguTench. J[aHHEIE MO CETKE YCTAHOBKE aHKEPOB HHPMBI
CTC npuBeneHb! Ha puc.6.1 —6.4.

7.14, 7.15, npuioxenue P

HanpsoxeHns B an1eMeHTax CUCTEMBI MPEJHATPSOKEHUS KOHCTPYKIIMH T10/IBEP>KEHBI
M3MEHEHMIO (TTIaBHBIM 00Pa3oM — CHIDKEHHUIO) B TPOLECCE CO3MAHHS HANPSDKEHHOTO CO-
CTOSHHS W B MOCJEAYIOIINE MEPHOBI. B OCHOBHOM B HampsraeMoi apMarype 3TO IMpoHc-
XOJIUT 3a CUeT T.H. OTePh. BenmunHa HanpsokeHUH (YCHITHIA) B apMO3JIEMEHTAX HA pas-
JIMYHBIX CTAAUAX CYLICCTBOBaHHs — BECbMa BaOKHbIH noKa3areyib, MOCKOJBKY ONPERCIACT
CITOCOOHOCTE PabOTHl KOHCTPYKIUH TIO TPHHSTHIM PACUYCTHHIM MOJENAM H B TOM HHCIIC —
6e3 TpemuH.

[lorepn HanpsbKeHWH B apMarype pa3feisioT Ha nepebie (BOHUKAIOLIME B MPO-
necce oOxaTus GeTOHA) U BTOPBIC (Pa3BHBAIOLIMECS HA CTAJUHM SKCILTyaTauid KOHCTPYK-
IUK). B 3aBUCMMOCTU OT MPUHATON TEXHOJIOTHU CO3JaHUs PEAHANPDKEHHS B KOHCTPYK-
IUH (HATsDKEHUE apMaTypel 10 OSTOHHPOBAHMS HA YIIOPHI WIIH HATSDKEHAS apMaTyphl T10-
cie OSTOHMPOBAHMS HEMOCPEACTBEHHO Ha OETOH KOHCTPYKLHM) YacTh BHAOB MOTEPH B
apMatype cneurdMuHbI IJ1s OJHOM WM APYroil TEXHOJIOTHH.

JU1st KOHCTPYKIIHiA, M3TOTABIUBAEMBIX 1O TEXHOJOTUH CO3AaHUS TPeIHANPKEHHS
C IIpeBapUTEIILHBIM HATSDKEHHEM apMaTyphl Ha YIOPEL CTeHa WK Ha (opMy, B KOTOPOii
6GTOHI/IpyeTCH KOHCTPYKLUHA, XapaKTCPHBI CJICAYIOIUE TPUIUHBI IICPBBIX NOTCPh:

- JehopMaIii aHKEPOB HATSKHBIX YCTPOICTB;

- TpeHue apMatypsl 00 orubaronye IpucmocoOIeHus: CTeHAa WK (OPMEI TIPH TI0-
JIMTOHAJIBHOM OYE€PTaHUHN H&HpﬂrﬁEMOﬁ apMarypsbl;

-OBICTpOHATeKAOIIas peaKcalys (CHIPKEHHE HAMPSHKEHUH B CTaM NIPH MOCTOSH-
HOM medopMalLivi pacTsHKEHHS ) HAIPSDKEHHH B apMaType;

- OBICTpOHATEKAOMIAS [TONI3y9ecTh OCTOHA,

- TEMIICPATYPHEII TIEpPENaa MEKIY HArPETOil B pe3ynbprare TepMoodpaboTk 6eTo-
Ha HaxoJslleiics B HEM apMaTyphl U HAaXOASAIMMUCS BHE 30HBI HAIPEBA HETIOIBIDKHBIMU
yImopamu, Ha KOTOPBIX 3aKpEILICHA 3Ta apMarypa;

- ympyrast aedopMarnus CTalbHOH (OpMBL OT YCHIIMS B HAIpAracMoi apMmarype (B
3TOM CIIydae, eciii (hopMma SBIIETCA OJHOBPEMEHHO CTEHIOM).

Jns ciy4aes, B KOTOPBIX Mepeaya YCHITHIA TPeTHANPSOKEHUS IPOM3BOANTCS CPasy
HETOCPEICTBEHHO HA OCTOH TOTOBOIH KOHCTPYKIMH (HaTsHKEHHE ITOCTIe OSTOHMPOBAHHS
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WJI HaTSHKEHHWE HA OETOH) CYLIECTBYIOT CIIEAYIOIINE MPUYMHBEI BOSHUKHOBEHHUS NEPBBIX
HOTEPh B HAIIPATAEMOi apMaType:

- aehopMaLii KOHLUEBBIX aHKEPOB, YCTAHABINBACMbBIX Ha OETOH;

- TPEHHUE apMaTypPbl O CTEHKHU 3aKPBITHIX M OTPHITHIX KAHAJIOB,

-nepBUYHAas (OBICTPOHATEKAOIIAS ) PENAKCAIINS HAIPSKECHUH B apMaType.

Ko BTOPBIM (9KCIUTy TALMOHHEIM ) HOTEPAM TPH HATSDKEHUU Ha YIOPHI CIEAYET OT-
HOCHTb:

- TIOTEPH OT JUIUTENBHBIX IIPOIECCOB YCAAKH U [IOJI3YIECTH OETOHA,

- JUIMTENBHAS PelaKkcalys HalPsHKEHUH B HAIIPAracMOM apMarype.

B KOHCTPYKIUSX ¢ HaTsDKEHUEM HA OCTOH MOMMMO YIMOMSHYTHIX BBIIEC MPHYUH
HOTEpPh HAIPSHKEHUN B apMaType CleAyeT YUMTHBATE JAeopManmii CTEIKOB MexIy 6mo-
KaMH{ COCTaBHBIX IO JUTMHE KOHCTPYKLUH (B IEPBYIO o4Yepedb — MPONETHBIX CTPOCHHIA).
Yro xacaeTcs MOTEPh 3a CUET CMATHS OETOHA MOJ BUTKAMHU CHMPATBHONH MM KOIBLEBOH
HamnpsraeMoil TakuM 00pa3oM apMaTypbl — 3Ta TEXHOJIOTHSI HUCHONB3YETCS PEAKO TOJIBKO
IIPY MBTOTOBIIEHUN CBait — 000JI0UEK, M 3TH MOTEPH 1eN1eco00pa3HO NEPEHECTU B HOpMa-
TUBHBIC JOKYMEHTEL II0 TEXHOIOTHY 3TUX paboT.

3HAUECHUS BCEX NEPEUMCIICHHBIX I0TEPh WU METOMMKU UX ONPENEICHUS NIPUBEE-
HHI B 00s3arensHOM npuiokeHur P x CIT 35. D10 npHIoKeHHH TEKCTYaJIbHO MOBTOPSET
npunokenue 11* CHull 2.05.03-84* [13], B ocHoBHOM moBTOpsieT npunokenue 11 CHull
2.05.03-84 [14] u 6azupyercsa Ha Tabmuue 5 CHull 2.03.01-84 [15]. B cBs3u ¢ >TuM B
npuiokenud P CII35 Hakonwauch HETOYHOCTH, OMEYaTKH, MOPATBHO YCTapeBIIUE JaH-
HbIE, a TAKKE MONOKEHUS, TpeOyromue KoMMeHTapueB. Hibke MpUBeIeHEI KOMMEHTAPHU
W PEKOMEHALMH K TOIb30BAHUIO IIPUIOKEHHEM P.

[Torepu B HampsTaeMOi apMarype, BHI3BaHHbIE peNaKcalueil HAaNPsKEHUH B CTaNA
paszeneHsl B Tabmune P.1 B 3aBUCUMOCTH OT BHJA apMaTyphl (IIPOBOJIOYHAS MM CTEPIK-
HeBasi) U crocoba co3aaHus NpeIHANPsKEHUS (MEXaHNUECKUH WU 3J1EKTPOTCPMHYCCKII
IUTSL CTEP)KHEBOM apMatypsl). [Ipu moab30BaHUM STUM MYyHKTOM TaONMIBI IO/ TEPMUHOM
«IIPOBOJIOUHAS CIIETyeT MOHUMATh TaK)Ke apMaTypHble kaHaTel K7.

B ¢opmyne 3HaueHNUS OTEPh B IPOBOJIOYHO apMaType OT pellakcalyy A0MyIeHa
omeyarka. Bmecto Rph cmenyer uutath Rpn — HOPpMaTuBHOE CONIPOTUBIICHHUE HAIpsrae-
Mo apmarypsl B cooTBeTcTBrM ¢ 11.7.37 CIT 35. [loa Op crnenyeT NOHUMATh IIOJIHOE CyM-
MapHOE HarpsHKEHUE B apMaType, Ul KOTOPOH ONpelesstoTes MOTEPU OT PelaKcaluy HE
TOJIBKO OT TIPETHATPHKCHHS 6€3 yuera moTephb (KOHTPONMPYEMBIE HAPSDKEHUS), HO M OT
BHELIHMX HArpy30K (HampuMep, COOCTBEHHEBIN BeC), NEHCTBYIOIUX Ha MOMEHT OIpeene-
HUS TTOTEPb.

ITposiBIICHHE TIOTEPH OT PENAKCALMK BO BPEMEHM CIICAYET YUUTHIBATH B COOTBET-
ctBuM ¢ . 7.14. CI1 35, a IMEHHO B NIEPBLIX U BTOPLIX NOTEPAX YIUTHIBATE PEIAKCALUIO B
PaBHBIX J0JIX (110 50%) OT MOJIHBIX MTOTEPh MO MPUIIOKEHHUIO P.

Crnenyer uMeTh BBUAY, YTO (POPMYJIBI OTIpeeTIeHHs TIOTEPh B MPOBOJIOYHON apMa-
TYpe OT penakcalyy ObUTH MOMTy4Y€eHbl B JAHHOM BUAE B 70-X rogax Inpouyioro seka. B sto
BpeMs CTaOMIM3MPOBAHHOM IMPOBOJIOYHONH W KAHATHOM apMarypsl, OTJIMYArOIICHCS TOHU-
JKEHHOM peNaKcalueii, He CyImecTBOBaNo. [103ToMy B JTaHHBI MyHKT Tabmuis! P.1 BKiio-
YEeHO JOMYLICHHE (B BHJAEC IPHUMEUYaHus) 0 BO3MOKHOCTU YMEHBINATE B [BA Pa3a IONY-
YEeHHBIE MOTEPH NMPU MPAMEHEHUH CTAOMIN3UPOBAHHON apMaryphl. 3TO OTHOCHTCS K ap-
marype mo I'OCT P 53772 u EN 10138-3.
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T1.3 tabmuuel P.1, comepkammii yka3aHus MO OMpPENCNICHHIO MOTEPh MPEABapU-
TEJILHOIO HANPSDKEHHA OT AedopMaunuii aHKEPOB, OPUCHTHPOBAH HA MOPAJILHO yCTapeB-
LIME KOHCTPYKLMU aHKEPOB, KOTOPbIE HE MPUMEHSIOT B HACTOsIILEE BpeMs. PekoMenayert-
csl TIpu onpefeneHun Al pykoBOACTBOBATbCA YKa3aHHSIMHM MOCTABLIMKOB aHKEPOB. [lnd
apMaTypsl u3 KanaToB K7 B mepBoM HpHOMIKEHUH PEKOMEHAYETCS NPHHUMATh Al=3 MM
HA aHKep. DTO COOTBETCTBYET CPEHEH BENUYMHE 3aTATMBAHUS KOHYCOB HHAUBUIYaIbHO-
rO 3aKpEIUICHHs KaHATOB B aHKEPHYIO 000iiMy. O6kaTHe O€TOHA MO aHKEPaMU PEKOMEH-
JyeTCsl yUUTHIBATH B Pa3MeEPe 2 MM TOJILKO IIPH IPUMEHEHHU IUIOCKUX HE 3aEIIBIBACMBIX
B OCTOH NPOKJIAJHBIX JIMCTOB M0Ji aHKEPHbIMM 000iiMaMu. [Ipy MCMONB30BaHUH 3aKIaf-
HBIX JieTaneil (aHKEPHBIX CTAKaHOB) 00KaTne OETOHA MOXKHO HE YUHUTHIBATH.

I1.4 TaGmunpt P.1 copepxut yka3aHus 110 ONPEAEICHHUIO MOTEPh NPEABAPUTENBHO-
[0 HANpPSOHKEHUs B apMaType OT TPEHMS O CTEHKH OTKPBITHIX M 3aKPBHITHIX KAaHAIOB NPU
HaTSDKEHUM apMaTypbl Ha OeToH M 00 orubaromme npucnocoONeHs CTeHIa — PU HaTs-
JKEHHM HA YHOPBL A0 OeTOHUPOBaHUs. DaKTHYECKH B 000MX CIIyyasX NOTEPU ONPEACIAIOT
M0 OAIHOH (hopMyIie, B KOTOPOi B ClTydae HaTsSXKEHHS Ha YIIOPBI MOJUTOHATBHOM apMaTyphl
K02(pUIMEHT TPeHUS HA IPSMOJIMHEHHBIX yuacTkax w=0.

IIpu ompeneneHuy NOTEPH CACAYET NPUHUMATD BO BHUMAHHUE CICIYIOLIEE:

Op — HANPsDKCHUS B apMaType HAa HATSDKHOM KOHIE apMaTypHOrO JJieMeHTa 03
KaKux-J1M00 NoTepb (KOHTPOIMPYEMbIC HANPSDKEHMS ),

® — K03(QOULMEHT, YIUTHIBAIOLIMI TPEHUE MO JUTMHE apMO3JIEMEHTA, BBI3BIBACMO-
IO HE3HAYUTEIbHBIMU UCKPUBICHUSIME KaHAIA, HEYYUTHIBACMBIMU B YIJIaX NOBOPOTA Tpa-
€KTOPHHU apMODJIEMEHTA;

8- KO>POULHEHT, yUUTHIBAIOIMHA TPEHUE O CTCHKH KAHAJIOB MPH M3MEHEHUH Tpa-
€KTOpUH Ha yroj B 1 pan.

Koabhdunmentel @ u 6 mpuBeneHsl B Taba. P.2 B 3aBHCHMOCTH OT BHAOB TOBEPX-
HOCTH KaHAJIOB, B KOTOPBIX PacIlojiaracTcs HanmpsAraeMas apMarypa. 1lpu ucnonp3oBaHum
KOMIUIEKTHBIX CHCTEM IIpeIHAIPsDKEHHS, BKIIOUAs KaHaio00pa3oBaTenu U apMaTypy Ko-
S PUIUEHTE ® B § peKOMEHIYETCS YTOUHATh 10 PEKOMEHAALMSM TTOCTABIIMKOB. Kpome
TOr0, MOTYT IPENyCMAaTPUBATECS TEXHOJIOTHUESCKHAE MEPBL, I03BOJIAIOIIUE CHU3UTE 3HAUE-
Hus 3THX Koaddunuentos. K Takum mMepam, HalpuMep, MOYKHO OTHECTH MCHOJIb30BAHUE
kaHaToB K7 B COCTOSHUM NIOCTABKH € IIOKPBITUEM BOJOPACTBOPHUMOHN 3aIlMTHOH aHTHKOP-
PO3UOHHOM cMa3koi. B aToM ciydae kKo3QQUIUEHTH O U O PEKOMEHAYETCS YTOUHUTD Y
TIOCTABIIMKOB WM OIBITHBIM ITyTEM.

IToTepu mpenBapUTENBHOTO HANPSDKEHHUS B apMaType B PE3YJILTATe IOI3YYECTH
ycaaky 0eToHa KOHCTPYKIIUH OTIPEIETISIOT B COOTBETCTBUM C L. 6, 7, 8 Tabnuubl P.1.

B 1.6 TabnwIBl KaHBl YKa3aHUS IO BEMUCICHHIO MOTEPh OT ORICTPOHATEKAIOLICH
HOJ3YYECT! Ul KOHCTPYKLHUH CTEHAOBOIO M3TOTOBICHUS, XapaKTEPHOH OCOOECHHOCTHIO
KOTODBIX SIBIISIETCS Iepefada yCUIuii IpeJHanpsbKkeHus Ha OCTOH B paHHEM BO3PAcTe IMo-
creanero. [Totep B apMaType 31eCh €CTh (PYHKITHS OTHOLICHHS

Obp/Rbp,
rae Obp — HaNMpsDKEHUS B OETOHE Ha CTAOWH NEpe/iadyl YCHINS ¢ apMaTypsl Ha GETOH 3a
BBIYETOM V)K€ PEaTM30BaBIIMXCS NOTEPh 1O Il 1-5 Tabmuiel P.1 1 ¢ yueToM Beex Harpy-

30Kk. Hanpsokerust Obp clieyeT OIpeeaTh Ha YPOBHE IEHTPA TKECTH apMaTyphl, 1
KOTOpOﬁ BBIYUCIIAOTCA ITOTCPH,
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Rbp — ipoyHOCTH OETOHA B MOMCHT TIepe/iadll YCHIIHA C apMaTypHl Ha OETOH B CO-
OTBETCTBUHM ¢ M. 7.3.1. OfHAKO CIIEAYET UMETH B BHJY, YTO B TeKCTe I 7.31 gomymieHa
omnevarka. Bo BTOpoii cTpoke clieayeT yaanuTh Ipeior KHEy.

I1.6 Tabmuus! P.1 pekoMEHAYETCS HCTTOMB30BaTh TAKKe IS ONIPE/ICIICHHS TTOTEPh B
apMaType IpH COOPY>KCHHH MOHOJMTHBIX KOHCTPYKIMIA ¢ TpeAHANpsoKeHreM OETOHA Ha
pPaHHHUX CPOKaX B TOM CJIy4ae, €CJIM NOTEPU MO M. 6a MPEBHILIAIOT MOJIyYCHHBbIE 1O 1. 7.15
CII35.

IMoTepu mpeBapHTENHEHOTO HANPSKEHHUS B apMaType OT YCaAKH OeTOHA IpUBEHC-
HBI B 1.7 TaOmuus! P.1B Bue A€TEPMUHIPOBAHHBIX BEMHYHH B 3aBHCHMOCTH OT KJIaCCOB
6eToHa Ha C)KaTHE W TIPHHSATON TEXHOJNIOTHW CO3/[aHUs HanpspkeHui. HapacTaane 3THX 10-
TEPb BO BPEMEHU TAKKE KaK B ClIydae MOJ3YyYeCTH onpeaendercs mo m. 7.15 CII35.

INonHble MOTEpU B HANPSracMoil apMarype OT MOI3Y4YeCTH OCTOHA 3a BECH MEPHOJ
CYILECTBOBAHWS KOHCTPYKIMH, HAYMHASI OT COOPY)KEHHS M 0 (TEOPETHICCKA) OKOHYAHHUS
SKCIUTyaTaly NPEIOKEHO onpeaeaTh no n. 8 Tabmuusl P.1. Takxke kak B ciyyae ObICT-
POHATEKArOMIEH TTOJI3YYeCTH TIONTHEIC TIOTCPH B HANPATAaeMOil apMarype sBisifotcst (pyHK-

et oTHoNIeHNs1 Obp/Rbp, HO TipH OOIBIAX YMCIOBHIX K03 duimenrax. [ToHbIE MOTe-
PH OT MOJN3YYECTH HAKAIUINBAIOTCSA BO BPEMEHH TAKXKE 110 3aBUCUMOCTSIM, IPHBEACHHBIM B
o. 7.15 CII 35.

JIJ1s COCTAaBHBIX MO JUIMHE (BBICOTE) JKEJIE300CTOHHBIX KOHCTPYKLIUH ¢ OETOHUpYe-
MBIMH CThikamM# B Tabmmue P.1 nedopmauust 0JHOTO CThIKa MPUHUMAETCS] TOCTOSHHON U
paBHO# A=0,3 MM. CyMMapHO MOTEPH ONPEIEIIIIOTCS 0 YUCIY CTHIKOB N, IPHXOSAINHX-
¢l Ha JJIMHY MyYKa WM €r0 Y4acTKa 1, Ha KOTOpPBIA NPUXOJATCA N CTBHIKOB KOHCTPYKLIMH.
TToTepu B apMaType BBIYHCIAIOTCS MyTEM YMHOXKEHHSI CYMMBI N OTHOCHTENBHBIX Ae(pop-
Manuit Ayl Ha MOIYJIb YIIPYTOCTH HampsaraemMoii apMatypsl Es.

ITo 1.10 Tabmuiet P.1 cuuraercs, uTo 06:KaThe KIEEBBIX CTHIKOB TOCTE OTBEpXKIe-
HUs KJIesd HE MPOUCXOAUT U MOTEPH B apMarype B TAKUX KOHCTPYKUHSX OTCYTCTBYIOT.
DaKTUYIECKH 3TO HE BCETAa COOTBETCTBYET AeHCTBUTENRHOCTH. [To3TOMY HOopMa .10 Tab-
mumsl P.1 comepxuT IOMyImeHNE O BO3MOXHOCTH OIpEAENeHUs AeopMaluy CTHIKOB
OIIBITHBIM IIYTEM.

HecMmoTpst Ha AETAMU3MPOBAHHYIO PEIVIAMEHTALMIO INOTEPh IIPEABAPHTEIBHOIO
HaIpPOKEHUs B apMarype, npusejcHHy0 B mpuiokeHun P CII 35, cymmapHOe 3HaUCHHE
MEPBBIX U BTOPBIX NOTEPh HA JODKHO NPHHUMATECS (B COOTBETCTBUM C TpeOOBaHUEM
n.7.14 CI135) menee 98Mma.

7.18

CIT 35.13330 perynaMeHTHpYET MPH MPOSKTHPOBAHIK MOCTOBBIX XKeJe300e-
TOHHBIX KOHCTPYKIIHH TTPHUMEHEHHE KOHCTPYKIIMOHHOTO TSHKEJIoro OETOHa CO cpell-
Hel I0THOCTRIO OT 2200 1o 2500 Ko/

B cootBercTBum ¢ Kkinaccudukanueii, yeranosiennoit 'OCT 25 192-82 (CT
CDOB 6550-88), kK «<KOHCTPYKIIHOHHOMY TSDKEJIOMY OETOHY» OTHOCATCA OETOHBI, ist
KOTOPBIX OTIPEIEISIOMUMY TPeOOBAHMUAMY K KQUECTBY SBJISIOTCS TPeOOBaHNS 10 (HPH3UKO-
MCXaHHYCCKUM XapPaKTCPUCTHKAM U JOJTOBCYHOCTH.

OCHOBHBIMH MTPH3HAKAMH, XaPAKTEPH3YIOIIMMH «TSDKENbI OETOHY, a Takke «Mefl-
KO3EpHHUCTHINM OeToH», ykazanHbie B Tekcte K CI1 35.13330, sprsrorcss OC€TOHBI Ha Lie-
MCHTHOM BSDKYIIEM, MJIOTHBIX KPYMHBIX U MCJIKHUX 3allOJIHUTCIAX, Y KOTOPBIX MTPOCTPaH-
CTBO MEXIY 3ePHAMH KPYITHOTO ¥ MEJTKOTO MIIH TOJIBKO MEKOTO 3aIIOHHUTENS 3aroHEHO
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3aTBEP/ACBIINM BDKYIIM M TIOPaMH BOBJICUCHHOTO BO3/yXa HIIM ra3a, B TOM 4HCIE 00pa-
3YIOMIMMUCS 3a CUET NPUMEHEHMS JOOABOK M PETryIHMPYIOMUX MOPHCTOCTh B 00BEME HE
0onee 7%. MaTtepuanom Ui KPYIHBIX M MEJIIKUX 3alOJHUTENEH JOJDKHBI SABIATECA MJI0T-
HBIE TOPHBIE IOPOABL.

Ilox 6eronamu ¢ «apyrumu npuszHakamu» B CIT 35.13330 mompa3yMeBarOT-
Cf, B 4aCTHOCTH, OETOHbI TEMJIOM3OJISALUOHHbIE, XKAPOCTONKHNE, XUMUUYECKHE CTOM-
KM€, HalpAralolye, SUYSUCThe, NOJIMMEpOETOHbI, OETOHB HA M3BECTKOBBIX 3aMOJ-
utensx u apyrue mo 'OCT 25192-82.

BeToH MOCTOBBIX KOHCTPYKLMIA 110 NPOYHOCTH HA CKATUE XAPaKTEPHU3YETCA
YCTaHABJIMBAEMbIM KOHCTPYKTOPOM IPOEKTHBIM KJIACCOM, 0003HAYaeMbIM JIATEPOH
«B» u mudpoii, Xapakrepusytolieii mpoyHocTbh Oetona B MIla, rapanTupoBaHHOi1 ¢
obecneueHHOCTRIO 0.95 (Hanmpumep, B30).

B 3aBUCHMOCTH OT IPUHATOTO IS AAHHONH KOHCTPYKLIUU MPOSKTHOTO KJlacca
3HAUEHMs HOPMATUBHBIX U PACUCTHHIX COTIPOTHBIICHWIT OETOHA B pacyerax 1mo mnep-
BOMY M BTOPOMY MPEOECNbHBIM COCTOSHUSAM HA3HAYAKOTCH NMPOCKTUPOBIIUKOM B CO-
OTBETCTBUU C YKa3aHusAMH M.11. 7.24, 7.25 w Tabmmnpt 7.6 CIT35.13330.

OKCTIEPUMEHTAIBHO, B TOM YHCIIE NPH M3TOTOBICHUM KOHCTPYKLMH Kiacc OeToHa
[0 NPOYHOCTH Ha CHKATHE OMPEACNSIOT C WCMONBb30BAHMEM TPONENYpP MO KOHTPOTIO H
OLIEHKE TIPO4HOCTH GeToHa, ycTaHoBeHHRX ['OCT 18105-2010. ITpu sToM Kiacc GeToHa
B paccuuTEIBAIOT 110 KJIACCHUECKOi opmyie:

B =Ry (1 1.64-v),
rae R, _ CpelHHEe 3HAYCHUS MMPOYHOCTH OETOHA B CEPUU CTaHIAPTHHIX 00pa3uoB — KyOoB
no T'OCT 10180 ¢ ydeToM MacmTabHOTO K03((UIMEHTa IPUHUMAEMOro M 0a30BOr0
pasmepa kKy6oB ¢ pedpom 15 cm pasHbIM 1,0,

v — kK03(ppUIMEHT Bapualiu (B AOJSX €AMHULBL), XapaKTepU3yOLMil sKcnepu-
MEHTaJIbHEIHA Pa3dpoc CBOWCTB OETOHA B CEPHU.

ITpu ucnone3oBanun ycranosienHoro ['OCT 26633 HOpMAaTHBHOTO 3HAYEHMS KO-
a¢dumenTa Bapuarmm, paBHoro 13.5%, pacder kiacca OeTOHA TPOM3BOMTCS IO GOpMy-
e:

B=0,78 R,

JIonst 5keme300€ TOHHBIX KOHCTPYKITHI HOPMHPYIOTCS 4-€ BUAA MTPOYHOCTH MTPOSKT-
Hasl, IepeIaToqHast, pacany0ouHas i OTIyCKHaS.

IIpoexmuas npournocmes GETOHA — 3TO Ha3HaYaeMas B IIPOEKTE IIPOYHOCTH OETOHA,
Ha MOMEHT HaJasia SKCIUTYaTally COOPYKEHHs, Jalle BCEro B 28-CYyTOUHOM WX APYTOM
BO3pAcTe, XapaKkTepusyemas KiaccoM OeToHa «By.

Ipu mpOSKTHPOBAHUH PEKOMEHIYETCS YUUTHIBATh CTEIICHh Habopa OETOHOM HpoY-
HOCTH TIPH CTaHIAPTHBIX HOPMAIBHBIX YCIOBHSX TBepaeHwst oOpasuos mo 'OCT 18105 B
[poLEHTaxX OT 28-CyTOUHOI! :

- 7-14 cytok — 60-80%;
- 28 cytok — okosio 100%;
- 90 cytox — okono 130%.

[Tepedamounas npounocms 0eTOHA (Ry,) — IPOYHOCTL OETOHA B MOMEHT MEPeaayu Ha
HETO YCHWIMs OT HANPATaeMO apMaTyphl WM APYTUX HArPy30K B IPOLECce M3TOTOBIEHHS
uny MoHTaxa. B coorBercTBuu ¢ 1m.7.31 CII 35.13330 Ha3HA49aeTCs B IPOEKTE U MOJKET
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OBITH MEHEE TPOYHOCTH YCTAHOBICHHOTO B TIPOEKTE Kiacca OETOHA C PaCIETHBIMU XapaK-
TEPUCTUKAMH, TTpeAcTaBneHHbIME B Tabmune 7.6 CI135.13330.

Omnycknas npoyrnocns 0eToHa (Ry,) — napameTp cOOPHBIX JKeNIe3006TOHHBIX, XapaK-
TEPU3YIOMKX MPOYHOCTH OETOHA HA MOMEHT OTTPY3KH KOHCTPYKLHH CO CKIIaJa 3aBoja —
H3TOTOBHUTEIIA.

3HavYeHHE OTILyCKHOM NPOYHOCTH OETOHA MOXKET OBITH HIDKE IMTPOEKTHOTO KiTacca U
MOATBEPXICHO NOKYMEHTAIMEl Ha TaHHYIO MPoAyKIu0. OTIYCKHAS IPOYHOCTD AOKHA
o0ecreunBaTh JOCTIDKEHHE OETOHOM KOHCTPYKITHY MTPOEKTHBIX 3HAYECHUH MPOYHOCTH K
MOMEHTY Hadana SKCIUTyaTalyu.

Kiracc OeTOHA BBHIPaBHHBAIOLIETO W 3AIIMTHOTO CJIOST TIOJ W HaX THAPOM3OISUUEN B
CHCTEME TOPOKHON OJEXK/IBI MOCTOBOI'O MOJIOTHA, KOTOPBIA HA3HAYACTCS B COOTBETCTBUM
¢ yKazaHuAMH ILIL 5.65, 7.185, momkeH ObiTh He Hke B25, Ho He Bhime B27.5 u B35 co-
OTBETCTBEHHO JUT BEIPABHUBAIOIIETO U 3ALMTHOTO CIIOS.

OrpaHuueHle NPOYHOCTH OETOHA AUKTYETCs HEOOXOAMMOCTBIO 00€CTICUUTh TPELIH-
HOCTOHKOCTb BEIPDABHUBAIOILETO U 3AIIUTHOTO CJIOS MYTEM CHIKEHHS BEPOATHOCTH IOSIB-
JIeHHS YCAJOUHBIX ¥ TEMIICPATYPHEIX TPEIIMH B MpOIEcce TBEPACHUS OETOHA 3a CUeT
CHIDKEHUS PacXoja LEMEHTa B COCTaBe OETOHHOM cMecH.

Ilo sro#i ke mpuuMHE MapKy OETOHA CIOEB MO MOPO30CTOMKOCTH PEKOMEHIYETCS
Ha3HA4aTh paBHOi F, 200.

IIpu 3TOM orpaHuYeHHEe TMPOEKTHBIX 3ammacoB OETOHA IO MOPO30CTOMKOCTH BIOJIHE
JOIYCTUMO JJIsl PACCMaTPHBAEMBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB, T.K. UX JKCILUTyaTalus
IPOUCXOIUT IO/ 3ALIUTOH JOPOXKHOTO NOKPEITUS. C APYroii CTOPOHBI, CPOK CIIy>KOBI CJI0-
€B 110 iepBoro pemonta paseH 20 rogam (TOCT 333178-2014), B TeueHHE KOTOPBIX KO-
YECTBO LIMKJIOB 3aMOPaKMBAaHUS — OTTauBaHUs OETOHA CIIOEB B 2.5 pa3a MEHBIIE, YeM s
GeToHa HECYIIMX KOHCTPYKLMA MOCTOB C MapKoii o Mopo3ocroiikoctu F, 300.

Crenyer yuUTBHIBATh, YTO TMOBBIMICHHAS IPOYHOCTH O€TOHA TPeOyeT AOTOJIHUTENb-
HBIX 3HEPreTUYECKUX 3aTpar npu pa3dopKe CoeB B NPOLECCE PEMOHTA MOCTOBOIO HOJIOT-
HA, KOTOPBIH B INITAHOBOM MOPSJKE JOJDKEH MPOBOAUTECS Kakasie 1020 ner.

Hakonern, ¢axrmdecknii xacc 6eToHAa Ha CKaTHE MO TEXHOJIOTHICCKUM IIPHIH-
HaM, Kak [paBiio, Ha 5.0 MIla Bbilie MPOEKTHOTO U 3HAYMTEITEHO MPEBBILAET TpeOyeMbie
3HAYEHHs MPOYHOCTH MO HecyieH cnmocoOHOCTH cios [9].

Jns mpenBapuTENbHO HANPSDKCHHBIX MOHOJMTHBIX KOHCTPYKLMIE, B KOTOPBIX
[IPeIyCMaTpUBACTCs MHBECLMPOBAHME KAHAJIOB C HANPATaeMON apMaTypoii, IOMUMO Tpe-
6oBaHMS K IEMEHTHOMY PacTBOPY TIO CPEAHEH MPOYHOCTH Ha CxaTHe He Hibke 30 MITa Ha
28-0H IcHB, ONPEJICTICHHON HE MEHEE YeM 110 TpeM 00pa3uaM-KyOaM, peKOMEHYeTCs yKa-
3aTh OTPaHUYECHHE 0 YMEHBIIEHUIO 00bEMa PACTBOPA HE paHee YeM Ha 2-if JeHb TBepae-
Hud B pasMepe He Oonee 2,0% oT nepBoHayanbHOro ooveMa. Takoe TpeboBaHMe MpH TIPO-
U3BOACTBE pabOT MO3BOJIMT TEXHOJIOIaM HA3HAYUTH COOTBETCTBYIOLIUI COCTaB UHLEKIIHU-
OHHOT'O PacTBOpa M MPHUHATH COOTBETCTBYIOIME MEPHI MO 00ECTICYECHHIO MOTHOTO 3amMoJ-
HEHHS KaHAJIa OCOOCHHO B BEPXHHUX 30HAX MOJIMTOHABHBIX [TyYKOB apMaTyphl.

7.19

Jl1st 6€TOHOB MOCTOBBIX KOHCTPYKIIMIT PEKOMEHIYETCS IPAMEHSTD CIIEYIOUTYTO
rpajaLyio NpoeKTHHIX KiaccoB Oetona o 'OCT 26633:

— no npoy”ocTH Ha cxkarue: B20; B25; B30; B35; B40; B45; B50; B55; B60; B65;
B70; B75; B8O0.
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— IO IPOYHOCTH Ha oceBoe pacTsokeHue: B,0.,4; B0,8; B,1,2; B,1,6; B2,0; B, 2.,4; B,
2.8;B3.2:B,3,6;B,4,0;B,72;B,8,0.

JlomyckaeTcs mpUMeHeHHEe OSTOHA MPOMEKYTOUYHBIX KJIACCOB 1O MPOYHOCTH HA
cxatue B22.5 1 B27.5 npu  ycnoBuH, YTO HCIOIB30BAHUE ITHX KIIACCOB MPHBOAUT K 3KO-
HOMHH MaTEPHAIIOB H HE CHIDKACT TEXHUKO-IKOHOMUYECKHIX MOKa3aTeneil KOHCTPYKIHH.

B 3aBuCHMOCTH OT BHJA KOHCTPYKLMH (U3MKO-MEXAHUYECKME XAPaKTCPUCTHKH
0eToHa MO MPOYHOCTH, MOPO3OCTOMKOCTH M BOJOHEMPOHUIIAEMOCTH PEKOMEHAYETCS
Ha3Ha4aTh B COOTBETCTBUM ¢ Tabnmuiiamu 7.4, 7.5 CIT 35.13330, a Taxoke ¢ y4€TOM JaHHBIX
Tabminsl 6.1 HacTosAMKUX METOANYECKUX PEKOMEH IALIHIA.

OU3NKO-MEXaHHYECKHE XapaKTePUCTUKH BHIPABHMBAIOIIETO M 3aIIUTHOTO CIIOEB Oe-
TOHA MOCTOBOTO TIOJIOTHA PEKOMEHIYETCS HA3HAYATh C YUETOM AAHHBIX TaOMHUIbI 6.1.
Ta6auna 6.1 — COOTHOUICHHE XaPAKTEPHCTHK GETOHA

Mapka no Moposc;cmﬁxocm Mapka no BofgoHenpoHunaeMocta, W
Fy, Fo*
ITokazatenu F1200 F1400 F,700
—300 — 600 — 1000 6 8 10 12 14

F, 100 F, 200 F, 300

MuHIMaJIbHbIH

knacc OeroHa, B 25 275 30 25 30 35 40 45
MaxkcumansHoe

BOJIO- 0,55 0,5 0,45 0.55 045 04 0.38 0.35
LIEMEHTHOE OT-

HOLICHUE

*) O603HaueHne MapKu IO MOPO30CTONKOCTH Il OETOHOB:
F - He nonBepraroumx cs ASHCTBUIO COMIEH;
F,- monBepraromuxcs neficTBUI0 conelt.

") Nannsie k.1.H. C.A. [Togmasosoii u B.I'. Kenura.

Jlannpre Tabmwiel 6.1 MOKA3BIBAIOT, YTO MCXO/s W3 TpeOOBaHMi 1T0 MOPO30CTOM-
kocTH OeToHa, kKoTopast [ GOMBITMHCTBA MOCTOBBIX HKEJI€300€TOHHBIX KOHCTPYKTHBHBIX
3IIEMEHTOB JOJDKHA OBITh He HibKe Mapku F; 200 cooTBeTCTBYHOIIAs MPOYHOCTH TAKOTO
OeToHa Jo/KHA OBITH He HEke ki1acca B 20.

B cinyyasx, xorga HeoOXOAMMO OOECHEUMTH MOBBILICHHYIO HANCKHOCTH KOH-
CTPYKIIMH, Y3JIOB M OT/IEMBHBIX COCAUHEHUH (.11, 7.28, 7.29) cremyer CHIDKATh 3HAUSHUS
KO3 GUITUECHTOB YCITOBHIA PaOOThI, T.K. B 3TOM CITydae BOCTPUSATHE BHEITHUX BO3ACHCTRII
OyIeT OCYILLECTBJICHO 3a CUET YBEIMYECHUS CEUCHHM, a HE 3a CUET MOBBIIIEHUS TIPOYHOCTH
MaTepHajia, KOTOPBI UMEET COOTBETCTBYIOMIUH pa3dpoC CBOMCTB.

IIpu OTCYTCTBHHM BO3MOXKHOCTH TIOBBICHTH HAJIKHOCTh KOHCTPYKIIMH, HAIIPUMED,
JUI 3aMKHYTHIX CEUCHUI BHYTPEHHUX IOJIOCTEH Kpyribix obonouek omop (m. 7.24) mo-
BBIICHIE HAAEKHOCTA M HECyLlell cIOCOOHOCTH CIeAyeT OCYILECTBIATE 38 CUET YBENH-
YeHUs Ki1acca OeToHa.

7.20

Mapka 0€TOHA IO MOPO30CTOMKOCTH F Ha3HAYaeTCs ¢ YUETOM TEMIIEPaTyp, BIaXK-
HOCTH CpPeIBl M BO3IEHCTBHSA PAaCTBOPOB COMEH, B KOTOPHIX IKCILUTYaTHPYETCs xKeme300e-
ToHHas KoHcTpykius no CIT 131.13330.2012, CIT 28.13330.2012,
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Mapka GeToHa TI0 MOPO30CTOMKOCTH 0603HaYaeTes mtepoil «Fy». Ludpopoit uH-
JeKC «1» unu «2» y yurepsl «F» B COOTBETCTBUM C JACHCTBYIOIIUM B HACTOSIIECE BPEMS
I'OCT 10060 yka3biBaeT Ha orcyrcTBue (Fp) unu Bozmoxknoe Bozaeiictue (F,) Ha KOH-
CTPYKLHMIO CONSHBIX PACTBOPOB MJIM MUHEPAIN30BAHHOMH BOABI.

Mapky 6eToHa 10 MOPO30CTOHKOCTH (PYHIAMEHTOB H POCTBEPKOB OIOP MyTENPO-
BOJIOB, PAcHOJIOXKEHHBIX B 30HaX C BO3MOJKHBIM JOCTYIIOM K OCTOHY aHTHTOJIONEIHBIX
coJiel ¢ Mpoe3kel uacTH cieAyeT Ha3HayaTh B cooTBercTBMM ¢ Tabmuuei 7.5 CII
35.13330 ¢ obs3arebHBIM 000CHOBAHWEM BO3MOKHOCTH TAKOTO JOCTYIA M PacIioJioKe-
HUs KOHCTPYKUMH (yHIaMeHTa (POCTBEPKA) B 30HE Ha rMyOMHE PaBHO# MOJOBUHE IMyOu-
HBI IpOMep3aHns Hax pyHIaMEHTOM.

HacrosTensHO HE peKOMEHAYETCS. MPOBOUTH IIPOM3BOJCTBEHHBIN KOHTPOIbL MO-
posoctoiikocta 6eToHa mo I'OCT 10060 ¢ ucnonb3oBaHMEM 00Pa3LOB, H3BATHIX U3 KOH-
CTPYKITHH B CBSI3M CO 3HAYMTENHHBIMA OTKJIOHCHHSMHA OT MPOCKTHBIX (JaKTHUECKAX TOKa-
3arencii 6erona [10, 11].

7.24

HopmarneHoe CONpoTHBIIEHNE Ha cxkaThe R, (Juist pacdyera mo mpeaeabHbIM COCTO-
SIHUSIM BTOPO# TpyNIbl) IPUHUMAIOT PaBHBIM MPU3MEHHON MPOYHOCTH HA M3THO R, TO
€CTh IIPE/ieIly POYHOCTH MPU3MBL IIPH Pa3pyLICHUH, KOTOPHI ONpeesnseTcs Ipy UCIbI-
TaHUM Ha ckarue npu3M pazmepom 150x150x600 mm (wim 100x100x400 MM), T.K. npu
OTHOLLIEHNN BBICOTHI IPU3MBI K PeOpy OCHOBaHHs >4 TpeHHE Ha paboTy TPU3MBI HE BITH SI-
eT. [Ipu3MeHHas IPOYHOCTL GOJBINE COOTBETCTBYET ITPOYHOCTH OETOHA HA CXKATHE B Pe-
AJIBHBIX KOHCTPYKLMAX €I€ ¥ MOTOMY, 4To (hopMa npusmbl Gosbie HAMOMHUHAET KOH(U-
Typariio U3JCAI WITH KOHCTPYKIHA. TIpH ACTIBITAaHAW TIPH3MBI TIPOYHOCTE OMPEIEISIOT
JeNeHUeM pa3pyILIaomel CHabl Ha IUIOMAAb. 3aBUCUMOCTh NPU3MEHHOM MPOYHOCTU OT
KJ1acca MOXKHO OIIPEENATH IO SMIMPHUIECKOH (opMmyie:

Ry =B (0,77 - 0,001B).
PacueTHOe CONPOTHBICHHE HA CkaTHe R, (714 pacdeTa mo npeaeibHbIM COCTOSHUAM
BTOPO# TPYTIITET) MPHHHUMAIOT PaBHBIM:
Ry=m" Ren/ Y,
rae m — Ko3(pQULUHEHT yCIoBHi paboTHL;
Vm — KO(QOUIMEHT HANEKHOCTY 110 MAaTEPHAITY.

7.33

B kauecTBe HampsAracMoi apMaTypsl, UMEIOIIEH HEMOCPEACTBEHHOE CLEIUIEHUE C
OETOHOM WM PACIONaracMoil B 3aKPBITHIX M OTKPBITBIX KaHAIAX, 3ALOJIHSIEMBIX PACTBO-
POM WK OETOHOM, B JKENTE300€TOHHBIX KOHCTPYKIHUAX MOCTOB PEKOMEHIYETCS IPUMEHATh
BUTBIE apMaTypHble kaHatel K7 arnamerpom 15.2mMMm 1 15,7mm o TOCT 13840 u TOCT P
53772. Jlomyckaercs NpAMEHEHUE MMIOPTHBIX KaHatoB K7 Tex jke nuamerpoB no EN
10138-3 knaccom He BbIe 1860. OCHOBHBIE XapPAKTEPHCTUKA 3TOH apMaTypbl MPUBEIECHE
B 1a01.6.2.

ITpumenenue kanaroB no 'OCT P 53772 u EN 10138-3 pexomeHayeTcs I0myc-
KaTh MPH YCJIOBHH TPOBEACHHS JUTS MOCTABIIEMBIX MAPTHI MCIIBITAHHHN, TIPELYCMOTPEH-
HeIx .5.6 u 5.7 TOCT P 53772. VicneITanus Ha yCTAIOCTHYIO MPOYHOCTh PEKOMEHAYET-
st TpeOOBaTh OT MOCTABIINKA B CIy4ae UCHOIb30BAHMUS 3TOM apMaTyphl B 31I€MEHTAX, Pac-
CUMTHIBAEMBIX Ha BBIHOCIUBOCT.
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Bricokompouayi0 MPOBOJIOKY TTIAAKOTO WM MEPHOAMYECKOrO TPOGHIS U CTEPK-
HEBYI0 apMarypy 1o tabin. 7.14 CII 35, pekoMeHAyeTCsl NPUMEHSATH TOJIBKO B 0OOCHOBaH-
HBIX Clydasx (HarmpuMmep Npd HaIM4uMM paboTocnocoOHOro 00OpyIOBaHWsA) IS KOH-
CTPYKIM M3rOTaBIMBACMEIX T10 CTCHAOBOH TEXHOJIOTMH. CTAIBHBIE KAHATHI CIUPATBHEIE,
JTBOWHOW CBWBKH, 3aKPHITHIC MPAMEHSATh HE PEKOMEHAYETCS W JOMYCKAETCS TOJNBKO TPH
TEXHUKO-KOHOMHUYECKOM 00OCHOBAHMM B CPABHEHUH C Ny4YKaMu U3 KaHatoB K7.

Tabauma 6.2 — CemunpoBosiouHbie apMaTypHbie kaHarsl mo EN 10138-3, TOCT P
53772 u 'OCT 13840

Juametp MM I'OCT | EN 10138-3, ’OCT P 53772
13840
15,2 153 [ 153 [152 15,2 15,7 | 15,7
«Kom- «Kom-
MAKT» MAKT
Bpemennoe compotus- | MIla | 1670 1770 | 1860 | 1820 1860 1770 | 1860
JCHHE  PaspeBY, Oy
(knace)
HomuHanbHas MiowWanb | MM~ 139 140 140 165 165 150 150
MOMEPEUHOTO CCUSHHS
Macca IMm kaHaTa KT 1,093 1,099 | 1,099 | 1,289 1,289 1,172 | 1,172
Jomyckaemoe OTKIOHE- | % +2 +2 +2 +2 +2 +2 +2

HHE OT HOMMHAIBHOH
MacChI

MunumanbHoe paspsis- | kKH 232 248 260 300 307 266 279
HOE yeuaue, Py min

MaxkcumanbHOe paspeis- | kH 245 285 [ 299 (345 353 306 | 321
HOE yeunue, Py max
Harpy3ka npu ycnosHoM | kH 197, 218 229 | 264 270 234 | 246
IPEICIIC TCKYUCCTH Go | mpH

Go.2
MunumanpHOe oOTHOCH- | % 4,0 35 3.5 35 3.5 3,5 3,5

TCIBHOC YAJINHCHHC IIC-
PEA paspeiBOM

Moayme yaopyroctu E, MIla [ 195 000

B kauecTBe apMarypsl 6€3 CLEILIEHHs ¢ OETOHOM (IIMPEHTEITbHOM) PEKOMEHIYET-
sl MPUMEHSTh MOHOCTPEH/IBl — BUThIE apMaTypHble kaHaThl K-7 B HHAMBUIYyaJIbHBIX MO-
JM3TUICHOBBIX 000JI0UKax ¢ aHTUKOPPO3MOHHON cmaskoit mo CTO 71915393-TVY 100-
2011[16] mpoussoactBa OAO «CeBepcTanb-MeTn3y. Maktuuecku 310 kKanatsl o [OCT P
53772, KOTOpBIE B PE3yaAbTaTe IOMOJHUTEIBHOIO TEXHOJIOTMUECKOTO MEPEAEIa METOA0M
IKCTPY3UH 3aKITIOYAIOTCS B TPYOUaATyr0 000NOUKY M3 TOJNUITHIICHA BBICOKOW MIIOTHOCTH,
KOTOpas TAKOKE 3aIONMHACTCS INTACTHYHOM aHTUKOPPO3UOHHOM M aHTH(PUKIMOHHOH cMas-
Koi. ['eoMeTpHUEeCKre U BECOBBIE XapaKTEPUCTUKA MOHOCTPEH/IOB MPEACTABIECHHI B Tal-
mune 6.3.

HomyckaeTcss IpUMEHEHHE MMIOPTHBIX KAHATOB B 000JNOYKE (MOHOCTPEHOOB) B
TOM CJIy4ae, €CIM OCHOBY B HMX COCTaBIAIOT apMmarypHble kanatel mo EN 10183-3
(nanpuMep wu3BecTHBIX oA ToproBbiM HammenoBanweM UTIFOR ot ¢upmbl TRE-

FILEUROPE (®panmus).
Tabauna 6.3 — Xapakrepuctuku MoHOCTpeH 1a o CTO 71915393-TV 100-2011
JuameTp kaHarta MM 15,3 15,2 15,7

Komm.
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Muametp TpyOkm ¢ ka- [ MM | Crenka TpyOku 1,5mm 18,3 18,2 18,8
HAaTOM, HE MCHEE

CreHka TpyOKH 2MM 193 19,2 19,8

Macca 1 M TpyOkH ¢ Ka- | K& Crenka Tpyoku 1,5Mm 1,218 1,403 1,303
HATOM, HE MCHEC

Crenka TpyOxu 2Mm 1,242 1,427 1,335

IIpumenenus B kayectTBe padoueii HaNpsraeMoif apMaTyphbl IMIIOPTHBIX apMartyp-
HBIX KaHATOB, M3TOTOBIEHHBIX HE O HOpMaM EN 10183-3 wa 0T€4eCTBEHHBIX, M3TOTOB-
JIEHHBIX 110 TexHuyeckuM ycioBusM um CTO pexoMEHAyeTCs MOCIE HUCCIENOBaHUs UX
(pU3UKO-MEXaHNIECKIX XapaKTeprUCTHK MeToamMH, mpeaycmorperabiMu I OCT P 53772,

Hamnpsiraemyto apmarypy u3 kaHatoB K7 pekOMeHIyeTcs IPUMEHSATH B BUJE OJH-
HOYHBIX KQHATOB U IyYKOB W3 MapajIc/IbHEIX KAHATOB. [IpH 3TOM KOJMYECTBO KAHATOB B
YK€ CIEAYET Ha3HAYaTh B YBSA3KE C THUIOPA3MEPHBIM PSIOM IPUMEHSEMBIX AHKEPOB.
PexomeHAyeMblii THIIOPA3MEPHBIH Psj HAPATacMBbIX ITyUYKOB U3 KaHaToB K-7 mpuseacH B
Tabnuuax pucyHkoB 6.1-6.4 Hapsay ¢ APYrMMU HEOOXOOUMBIMH TPH MPOEKTHPOBAHHH
¢bu3HKO-MeXaHMYEeCKAMI TTapamMeTpaMi. [IpH 3TOM MYYKH ¢ KOJMHYECTBOM kaHatoB K7
6ompmme 31 ciueAyeT MPUMEHSITh B MOCTOBBIX COOPYXKCHHSAX MO CIICHHAIBHO pa3paboTaH-
HBEIM HOpMaM.

Hampsiraemasi apMaTypa BCEX BHIOB M KJIAcCOB JTOJDKHA MPUMEHATHCA B COCTaBe
CIELHAIBHO-PA3PA00TaHHEIX KOMILIEKCHBIX CHCTEM IPEABAPUTEIILHOTO HANPSKCHUS,
3JIEMEHTHl KOTOPBIX AOJDKHBI OBITH 3aBOACKOTO M3TOTOBIEHHS M BBIMYCKATHCH CEPHIHO.
Bcee sieMeHTB BHOBE pa3palaThIBAEMBIX CHCTEM IIPEABAPUTEIBHOIO HAMPSDKCHUS JOIDK-
Hbl OBITH HCTIOJBE30BAHEI B COOTBETCTBHH ¢ TpeOoBanuamu ETAG 013 [17].

Jinsg mpuMeHEHNs B XKeNe300€TOHHBIX MOCTOBEIX KOHCTPYKIHSAX MOXKET OBITH PEKO-
MEHIOBaHA cUcTeMa IpeaBapuTenbHoro HampspkeHus OO0 «Cnensiue TeCT-CHCTEMBD)
(CTC) anements kotopoit otBedaroT TpeboBanusM ETAG 013 w EN 13391 u Boimycka-
torest o craggapry CTO CTC 001-2017 [18].

Ha puc. 6.1-6.4 mpuBeIeHBI CXEMBI KOMILUICKTHBIX AHKEPOB M CTHIKOBBIX YCTPOUCTB
cucteMsl OO0 CTC ¢ HeoOXOAUMBIME IS TIPOEKTUPOBAHKS MPEAHAMPSHKEHHBIX MOCTO-
BBIX KOHCTPYKIUM IreOMETPHIECKUMHU TapaMeTpaMy B TabIuuHOM (opme.

Kpome Toro 1 HEKOTOPEIX KOHCTPYKTHBHBIX 3JIEMEHTOB JKeNIE300€ TOHHBIX MOCTOB
(HampuMep I TUTHT MPONIETHBIX CTPOCHWH € HETBI0 UX JBYXOCHOTO OOXKATHSA) MOTYT
OBITH MPUMEHEHBI apMaTypHEIE MIEMEHTH u3 1-4 kaHatoB K7 ¢ anKepaMy, KOHCTPYKLMH
KOTOPBIX MPUBEAEHHI Ha puC. 6.5.

7.36

B kadecTBe HEU3BICKAEMEIX KaHAJI000pa3oBaTeNel Ul CHCTEM C HATSHKEHHEM
apMaTypsl u3 kaHaToB K7 mocie OeTOHUpOBaHMS U ¢ 00ECTICUEHHEM CIEIICHUS apMaTyphl
¢ OCTOHOM KOHCTPYKIHK PEKOMEHIYETCS TPUMEHEHHE I'€PMETHYHBIX TO(PHPOBAHHBIX
Tpy0, U3rOTaBINBAEMBIX IIyTEM BAIBLOBKH U3 CTAILHON JIEHTHI TOMMUHOM 0,25- 0,4 MM.
Todpsl 1enecoodpasHo BHIIOIHATE B BUAE ABYX3aXOJHOH Pe3bObl, UTO MO3BOJIAET COCIM-
HSTH CEKIMH KaHaymooOpasoBatens My(hTamMu (OTpe3kaMH KaHAooOpasoBaTens IAHON
250-300 MM Gomeiiero auamerpa). C cucremoit HanpsbkeHus OO0 CTC (Poccus) pexo-
MEHAYyeTCs MPUMEHSTh KaHanooOpasoBarenu no TY 4842-005-95520222-12 [19]. /ua-
METp KaHanooOpa3oBaTems CIEAYET MPHUHUMATh UCXOAS U3 KOd(PPUIMEHTa 3anoIHEHHUS
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CeUeHus KaHAI000pasoBaTe s apMaTypHBIMHI KaHaTaMi. OTHOIICHNE IJIONIaN KaHATOB B
MYYKE K IJIOLIAAN BHYTPEHHETO MOMEPEYHOIO CEUCHUs KaHAI000pa30BaTeis PEKOMEHIY-
ercs npuHUMaTh 0,35 — 0,5. MeHbIyie 3Ha9€HUs 3TOr0 OTHOLIEHUsI PEKOMEHJOBAHbI UL
JTMHHBIX (> 80 M) My4KoB, IpU OOJBILIEM KOIMYECTBE (>3) neperuOoB Myuka, OpHU ycra-
HOBKE TMYYKOB B KaHAJBI TOCIe OETOHUPOBaHUs PeKOMEHIyeMble OPUEHTHPOBOYHEIE AU a-
MeTpHI KaHaTo000pa3oBareneit IpuBeaeHE! B TabuIe 6.4.

ITpuMeHeHne OLIMHKOBAHHBIX KaHAJI000pa30BaTeNlel, HaXOAAIUXCs BHYTpH O€T0-
Ha KOHCTPYKIIHH, 3aMPEIIacTCs U3-3a OMACHOCTH 3IEKTPOXUMUUECKOM KOPPO3MH MeTasia
apMaTyphl KAHATOB, YTO HEU3OEKHO ITPUBEET K UX OOPBIBY MO HAIPSDKECHAEM.
Tabnuina 6.4 — PekoMeHayeMbIe MapaMeTpbl roppupoBaHHbIX KaHaT000pa3oBaTeneii ans
My4KOB K3 KaHatoB K-7

KoavuecTBo xaHatoB B PckoMeHRyeMblii BHYT- BHyTpeHHHIT 1uameTp Bec**1 mor. M kaHa1000-
IIydKe, LT, PEHHHI [UaMETP KaHANo- | COCAMHUTEIbHOM My(THI, | pa3oBaTess, KT
oGpasoBaTems , MM MM,

4 60 65 0,57

7 70 75 0,67

12 90 95 0,86

13 95 100 0,91

19 100 105 0,96

25 110 115 1,06

31 120 125 1,16

—_— .
— JUIS1 KAHAJIOB 10 50 M yMCHBIUKMTB HA 5 MM, JUI1 KaHAIoB 60s1ee 80 M, KPHBOJTMHEHHBIX YBEIIMYHTh HA 5 MM.

i TP TOMMMHE CTEHKH 0,25 MM.

Hcnonb30BaHne HEU3BIIEKaeMbIX TO(QPUPOBAHHBIX MOMUATHIICHOBBIX KaHAI000pa-
30BaTeNeH JOIMYCKAETCS TOJIBKO MPU TEXHUKO-3KOHOMHUYECKOM oOocHOBaHuM. OmHON 13
MPUYMH BEIOOPA MONMATHICHOBBIX KaHAI000pa3oBareiied MOXKeT ObITh OMACHOCTD ONyK-
Jaronmx TOKOB. [Ipu 3ToM HE0OX0AMMO MPHHAMATH CTICHHAILHBIC MEPHI B JUIS JeIJICK-
TPHU3alNK aHKSPHBIX 3aKPCILICHUIA.

7.37

B KkadecTBe HOPMATHBHOIO COTNPOTHBIIEHHS] apMaTypHbIX kaHatoB K7 mo
T'OCT13540 cnexyeT NpUHAMATH HAIPSLKEHHS, COOTBETCTBYIOMME 95% YCIOBHOTO NpU-
JeJia TEKYy4eCTH Gp2, ITO COOTBETCTBYET HANpPKEHHAM B KaHare K7 mpm octaro4HoM
yamaaennn 0,2%. insa kanaros no 'OCT P53772 xak u B EN10138-3 B kauecTBe ycioe-
HOTO MpHAeNa TeKyYECTH IIPUHIMACTCS BENINYHHA Gy, T.€. HAMPSDKEHHS TIPH OCTATOYHOM
ymmaenun 0,1%. 1o Oonee xkecTkoe TpeOOBaHUE, KOTOPOE MOHIKACT HOPMATUBHOE CO-
MPOTHBJICHHE KAHATOB U MJIET B 3a1aC TIPOYHOCTH.
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A X- min paccrosuue
‘ o _Mexay ankepamy,
| min paccTonuxme Ao Kpaa

]

@3 T 71 H or

AKJI-1 1 70 | 140 30 100 100 10x2 180 50
5AKI-2; AKJI-2 2 135 175 50 145 190 [ 10x4 | 215 100
5AKJI-3; AKJI-3 3 135 175 50 145 190 10x4 | 215 110
5AKI-4, AKJI-4 4 145 195 55 155 190 12x4 | 215 110

SAKJI-1; 1 90 110 30 50 10x 2
SAKJI-2; 2 135 210 50 230 12x4
5AKJI3; 3 155 230 50 260 12x5
5AKN-4; 4 175 250 55 270 14x6
SAK/II-4; AKJI14 4 175 350 50 - 12x4

Pucynok 6.5 — KoHCTpyKums aHkepa KIMHOBOTO JUCKOBOTO
npomssoactea OO0 «CTC»

PacueTHBIC MPOYHOCTHEIE XaPAKTEPUCTHKH aPMATYPHI Ha pacTsKeHHe (PacueTHBIE
COIPOTHUBIICHMS ) OIPEACIIAIOT, UCXOAI U3 HOPMATHUBHBIX COMPOTHBIICHHMM MyTeM NeJICHUS
MOCNEHAX Ha KO3((HIMEHT HameKHOCTH 1Mo Marepuany (BHOA W KIacca apMarypsl
(ta6m.7.15 CII 35) m ymHOKeHHEM Ha KOIDDHUIMEHT YCIOBUM pabOTHI 110 HA3HAYECHUIO.

Kak Bunno n3 Tabnwmmer 7.15 CII 35 apmaTypa HM3KMX KIaCCOB M3 ILIACTHYHBIX
cranei ¢ pU3MUECKUM NPUAEIOM TeKydIeCcTH UMeeT Goliee Hu3Kue KO3((HUIIHEHThI HaIeK-
HocTH o Matepuany (1,05-1,10), 4em BBICOKOIPOYHAs CTEPIKHEBAs M MPOBOJIOYHAS apMa-
Typa ¢ ycroBHbIMH nipuaenaMu tekyaecta (1,15-1,25), koropsie Oonee sapuabesnbHbI npu
MPOM3BOJICTBE APMATYPHI.

3navyenns koaddumpenros ycmosuit padotst (0,9 u 0,95) orpaxaroT pasHyio cre-
IIEHb 00ECIIeUCHNs HAJSKHOCTH KOHCTPYKLUH 0 HA3HAUCHHUIO (JKETe3HOJOPOKHEIE H aB-
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TONOPOKHEIE). [IpH 3TOM IS COBMEIIIEHHBIX MOCTOB PACYETHBIE COTIPOTHBIICHHS apMary-
PBI PEKOMEHJYETCS NPUHUMATH KaK JULL JKEJIC3HOJOPOXKHBIX IIPH JKEJIE3HOIOPOKHBIX
Harpy3Kax M Kak A7 aBTOJOPOXKHbIX — IIPH HArPy3KaxX METpo.

JUis peienbHBIX COCTOSTHHI BTOPO# rpynmbl ko3 (GGhUIHUEHTH HANEKHOCTH 0 Ma-
Tepraly U Ko3(Q(UIUEHTH ycIoBUH paboThl IpHMHUMAIOT paBHBIME 1.0, T.€. B KauecTBe
PaCYETHBIX CONPOTHBIICHUI UCIONB3YOT HOPMATHBHbIC BETUYIMHBL

B tabmine 7.16 okoHYaTenbHbIE TaOMITYHBIC 3HAYCHUS PACUETHEIX COMPOTUBIICHUH
JJ1s KAHATOB OKPYIJIEHBI B MEHBIIYIO CTOPOHY HE3aBHCHMO OT (PAKTHYECKUX 3HAYCHHUH pe-
3yJBTaTOB ONPEACICHUS PACUYETHBIX CONPOTHBICHUH Y€PE3 HOPMATUBHBIE 3HAYCHHS.

7.38

PacueTHble COMPOTHBICHNS apMaTyphbl CXKAaTHs NPUHMMAIOTCA PABHBIMU pacdeT-
HBIM CONPOTUBJICHUSM 3TOM K€ apMaTyphl PaCTsHKEHMSA, YTO BIIONHE OYEBMAHO JUIA Me-
Tana. OfHako Ha cxKaThe apMarypa cnocoOHa paboTaTh TOJBKO B COCTaBe JKeNe300€TOH-
HOTO CEYCHMs, MOCKOJIILKY B OTCYTCTBUH OKPY’KAalOIIEro OGETOHA CTEPXKHEBas apMarypa
NnoA0GHA CXKATBIM CTEPIKHAM, CIIOCOOHBIM TEPATH YCTONYMBOCTD, 4 IPOBOJIOYHAS WK Ka-
HaTHas apMarypa BooOIe He 006mafnacT coOCTBEHHOI! HECTKOCTBIO MPH CKaTHH. B cBs3u ¢
3THM pacyeTHbIC CONPOTUBIICHUS apMaTyphl HAa CKATHE OrpaHUYcHbI BenuuuHamu 400
MITa npn AeHCTBAN KpaTkOBpEMEHHBIX Harpy3ok u 500 MIla npu neicTBAM OCTaNbHBIX
HAarpy30K. OTH 3HAUYCHUs CBA3aHBL C NPEACIBbHON CXUMAEMOCTBIO OETOHA, NPEBBILLICHNIE
KOTOPOi BEJET K €ro pa3pyLICHUIO, IPH KOTOPOM CXKaras apMarypa TepseT €To MOoAxep-
YKABAIOIINE CBSI3M, W, COOTBETCTBEHHO, CIIOCOOHOCTD BBHIICPXKMBATH CXKAMAIOIIHE HATpy3-
ku. Ilo 3Tl e NpHYMHE pacueTHBIE CONPOTUBICHUS HANPATracMO# apMarypsl, HE HMEIO-
el cuenaeHus ¢ 6eTOHOM, IPHHUMAETCS PABHBIM HYJIIO.

7.39

Jns pac4eToB Ha BEIHOCIMBOCTH PACUCTHBIC COMPOTUBIICHUS apMaTyphl mo m.7.37
CII35 cnenyer yMHOXKaTh Ha KOS(DGHUIMEHT YCIOBHIA pabOTH, 3aBHCSLINE OT ACCHMETPHH
VKA M3MEHEHHIl HaUpsKeHWH B apMmarype &, W Ha KO3(hQHUMEHT B, yUHTHIBAIOIIHE
HAQINYKME CBAPHBIX COCANHEHHUN U UX THIIBL

3HaueHns KO3(QOULIIEHTOB &, UL BCEX BHUAOB apMaTyphl NMPHBEACHBI B TaOJMIIE
7.17 CII35 u oTpaxaroT (U3MYECK1e NPUHIUILI BIUSHUS IIEPEMEHHBIX [0 3HAKy U BEIU-
YUHE Harpy30K Ha JUIUTEIBHYIO MPOYHOCTh MaTepuana. IIpu yBEeIMYeHUM 3HAYECHHS KO-
adurmenTa acCUMETPUN ITUKIA P = Opin / Omax X TPUOMDKEHNH €r0 3HaueHuit k 1 prms-
HH€ NEPEMEHHBIX HAPSDKECHUM CHIDKASTCI B &, CTPEMUTCA K 1, 8 paCYeTHBIE COIIPOTHBIIE-
HUSI TI0 BBIHOCJIMBOCTH — K PACUCTHBIM COIPOTUBIICHUSAM 110 CTATHYECKOH TPOYHOCTH.

3HaueHus K03hOQUINEHTOB oy 11 CTEPKHEBOH apMaTypel, AoMycKatolieii ceap-
Ky, OpuBe/icHbI B Ta0HIIE 7.18 1 3aBUCAT OT KJIAaCCOB apMaTYPHOI CTaJIU, BUJOB CBAPKH U
ko3thdunrenTa acuMMeTpur LKA Hanpskeruit. Koadduuuents! B, Bo3pacTaror ¢ yBe-
JUYECHUEM P, YTO OYEBHAHO, IIOCKOJBKY IIPH 3TOM CHIDKAETCA BIIHMAHME IEPEMCHHBIX
Harpy3ok. B tabauite 7.18 oTcyTCTBYIOT 3HaYeHHA p < 0 M B 3THX CIIyYasx Mpeliaracrcs
NprHAMATE P,y Kak Lid p = 0. C yBeTHUEHHEM KJIACCa aPMATYPHOH CTaIH 3HAYCHHS KO-
s(punmenTa P, CHIKAIOTCA, 9TO OTPAXKAECT CHHXKEHHE 3amaca IUIaCTHYECKUX aedopmMa-
LMH B CTaISIX BBICOKOM MpouHOCTH. BMecTe ¢ TeM Ad apmatypsl knacca A600 mpu KoH-
TaKTHO#M CBAapKe ¢ MPOJIONBHOM 3a9MCTKOI ciiefyeT mpuHUMarh 3 = 1, T.e. CTHIK 0€3 KOH-
LEHTPATOPa PABHOIPOUCH LETOMY CTEPXKHIO.
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JUtsT aBTOOPOJKHEIX MOCTOB TIPH M3TOTOBJICHHM CBAapHEIX CETOK METONOM KOH-
TaKTHOM TOYeUHOM CBApPKK M3 CTepXKHEH muaMeTpoM 14mm 1 Gonee u3 cramm A400 Mapku
25T2C pomyckaeTcs yBEIMYHBATL 3HAUCHHSA P, Ha 35% (HO He Oonee 1). IIpu sTom Tpe-
6yercst 06ecednTs KaueCTBO TAKWX COCIWHEHMIT MyTeM pa3paboTKH COOTBETCTBYIOIIETO
TEXHOJIOTHYECKOTO PETIaMEHTA.

7.41

Cniefiyer UMeTh BBU/Y, YTO YKa3aHUs 3TOTO IMYHKTA OTHOCSTCS YK€ K CTATHUECKOM
HPOYHOCTH apMATYPbI PU HAJIMYMH €€ CBAPHBIX COCAUHEHUIA.

7.42

OTOT NyHKT OTpaXkaeT TOT (hakT, 4TO B apMarype, PaclONOXKEHHOMW HA YAAICHUH
0T HauOojee pacTSHYTOM IpaHH W3rnOacMOro 3JIEMEHTA HAMpPSHKEHHUS HE JOCTUTAIOT
YPOBHSI pacueTHBIX CONMPOTUBICHUMN, KOTOPBIE PEATM30BAIUCH B HauOomee 3arpy>KeHHOI
HWKHEH apmarype. [1o3ToMy B pacuer, KOTOPBIH OCHOBAH HAa HCIOJIL30BAHUU YCIIOBHS pa-
BCHCTBA YCHIWH BHYTPEHHEH Maphl, YCWIHMS B MEHEE 3arpy>kKCHHOH apMarype cienyeT
BBOJIUTH C YMEHBIICHHBIM 3HAYECHHUEM.

7.43

Ilpu WCTONB30BaHHHM B KAYECTBE HANPATAEMON apMaTyphl KaHATOB OOJBIIOTO
JUaMeTpa CIUPAILHON WK IBOMHON CBHBKU B PsjI€ CIIy4acB UL UX aHKCPOBKU IIpUMeE-
HATM OrubaHue KaHATOM MOMYKPYIoro O5oKa, YTO NPUBOJMIIO K MEPErpPy3Ke MPOBOJIOK
BO BHEIIHUX CJOSIX BUTOTO KaHaTta. Koadduuument ycnosuii paboTel, 3HaUeHHUs KOTOPOTO
MeHee WK paBHO 1 (Ipu OONBIIMX AUAMETpax OrmOaroiero YCTPOCTBA), TIPH3BAH YUECTh
3T10T (hakT. B HacTOsMIEe BPEMs TaKHE 3aKPEILICHMS, KaK M KaHAThI ABOWHOM CBUBKH B ap-
MATYPHBIX 3JIEMEHTaX NMPAKTUYECKH HE MPUMEHSIOT.

7.45

ITpumeHeHne kK03(QPULUMEHTOB YCIOBHH PaGoTHl K PAcUETHBIM CONMPOTHBICHHIM
Ha 5-10% Oonblie 1 mid cTaaMu CO3JlaHMs TPEIBAPUTEIIEHOTO HANPSHKEHUS OTpaXKaeT
HaJIMYKE 3aMacoB B HANMpAracMol apMaTtype, KOTopas, YYUThIBas MOC/IEAYIOIIEE MPOsBIIE-
HUE 0TePh HAIPSLKEHUH, 11€11€C000pa3HO UCIOIb30BaTh.

IIpu HamMMuuKM Pe3yJIbTATOB COOTBETCTBYIOIIUX HCHBITaHu# (1m0 1.7.33) xoaddu-
IIWCHTHI YCJIOBHH pabOTEl MOTYT OBITE €IIe TIOBHIIEHEI, HO IPH YCJIOBHH, 9TO PAaCUCTHHIE
COIPOTHBJICHUS C YYETOM 3THX K03(GuIeHToB He npeBbimacT 50% BPEMEHHOIO CONPO-
TuByeHus U 100% HOPMATHBHOTO CONPOTHURICHUS (YCIOBHOTO Mpeesia TEKYIECTH ).

7.47

Ipu yuere MOyl YIPYTOCTH HANPATAEMOM apMaTyphl Il YTOUHEHHS BeTMYUH
BBITSDKKH, 33JaBA€MBIX B MPOCKTHOH JOKYMEHTAIMH, PEKOMEHIYETCA HCHOIb30BATh 3HA-
YEHUS] MOJTYJIS YIIPYTOCTH MOYICHHOTO B PE3YJIBTATE HCITBITAHHI 00pa3LoB apMaTypEL

7.95

BriepBrie NOHATUE KAaTeropuii TpemmaocToiikoct Obuto BBeAcHo CHulI 2.03.01-
84 B m. 1.16 xoToporo ykazaHo: « K TpeIHHOCTONKOCTH KOHCTPYKIHM (WM UX YacTeif)
NPeABABIAOTCS TPeOOBAHUS COOTBETCTBYIOIIUX KAaTErOpHii B 3aBUCUMOCTH OT YCIIOBHIA, B
KOTOPHIX OHHU PaboTaloT, U OT BUAA MPUMEHSIEMOM apMaTyphl:

a) 1-1 xkareropus — He AOMycKaeTca 00pa3oBaHKE TPEILUH,
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6) 2-51 KaTeropusi — JOMYCKAETCsl OTPAHUYECHHOE M0 MIMPHHE HEMPOAOTIKUTENBHOE
PACKpPBITHE TPEIIUH IIPU YCIIOBUM 00ECIEYEHHS UX NOCIESAYIOMEr0 HaleKHOTO 3aKPhITHS
(3axarus),

B) 3-51 KaTEropusi — I0MyCKaeTCsl OrPAHUYEHHOE MO MINPHHE HEMPOAOIKUTENBHOE
U IIPOJOJDKUTENIEHOE PACKPBITUE TPEILUH.

Tloa HENMPOAOIHKUTENBHBIM PACKPBITUEM TPEILMH NOHUMAETCA UX PaCKpPhITHE NPH
COBMECTHOM ACHCTBUHU MOCTOSIHHBIX, JIUTEIBHBIX M KPATKOBPEMEHHBIX HArpy30K, a MO
IIPOJO/LKUTENBHBIM — TOJIBKO ITOCTOSIHHBIX U JJIMTEIIBHBIX HATPY30KY.

B CHull 2.05.03-84 anst KOHCTPYKLMI MOCTOB M UX yacTtell mis 6ojiee MOJIHOro
yuera crelu(UKd paboThl MOCTOBBIX KOHCTPYKIHMH € YYETOM UX OTBETCTBEHHOCTH KaTe-
TOPUM TPEIIUHOCTOHKOCTH ObLIM pa3lelcHbl HA MOAKATEropuu. IIpu 3TOM KOHCTpYKIUH
MOCTOB, B KOTOPbIX OT 3KCILIyaTalMOHHBIX HArPY30K MOSABIEHHE TPELMH MO pacyeTy NpH
MIPOEKTUPOBAHNM HE JOMYCKaIOCh, BCe-Taky OBLIM OTHECEHHI He K 1-i, a ko 2-it (2a) karte-
TOPUH TPELMHOCTORKOCTH. TeM caMblM YKa3bIBAJIOCk, YTO MOSBIEHUE TPELIMH CBA3aHHBIX
C COBOKYMHOCTBEO TEXHOJIOTHYECKAX M CHJIOBBIX ()akKTOPOB B OTPAHHYEHHOM KOJIMUECTBE
JOIIyCTHMO, TAK KaK He TPeOyeT OCTAHOBKY HKCILTYaTallul COOPYKECHHUS.

B aroii yactu B CII 35 coxpaneHa Ta ke uaeonorvs. Bo3MOXXKHOCTh MOSIBICHUS
HOPMAJIBHBIX TPEIIWH B KOHCTPYKLMSX, OTHECEHHBIX K KaTeropuu 2a, MOATBEpP)KAAETCA
mosockeHussMu 1. 7.101. Tadn. 7.24 mononHeHa TpeGOBaHHA IS CTHIKOB COCTABHBIX IO-
MEePEUHOWICHEHHbIX KOHCTPYKLMH, HE MMEIOIHMX BHITYCKOB OOBIYHOM apMaTyphl, KOTO-
phle OBITH OTHECEHBI K KaTErOPUM TPEIMHOCTOMKOCTH 2a, B MPHMEYAHNM YKA3aHO, YTO
IUTSL 30H STHUX CTHIKOB JIOJDKHBI TAKXKE BBHIMIOJIHATHCS TpeOoBaHus 1. 7.88.

B Tabmn. 7.24 naHbl pacyeTHbIE TPEOOBaHNS, KOTOPHIM JTOJDKHBI VIOBIICTBOPATH Ya-
CTH KOHCTPYKLIUH, OTHECCHHBIE K TOH MM UHOH KaTeropuu (MOJKATErOPHH) TPELIMHO-
croiikocTu. [losicHeHus K 3TUM TpeOOBaHUsIM npuBeaeHb! B I. 7.102.

B cuny npeeMCTBEHHOCTH B Tabi. 7.24 Takke MPHUBENEHBI KOHCTPYKUUH (4acTH
KOHCTPYKLIMIA ), KOTOPBIE JOJKHEI OBITH OTHECEHBI K YKa3aHHBIM B Tabnuie kareropusM. K
COXAJIECHNUI0, Ta0IHLA 3TOH YaCTU JANIEKO HE MOJHOCTBIO OTPAKAeT BECh CNIEKTP MPUMEH -
€MBIX B HACTOAIIECE BPEMs] KOHCTPYKTUBHBIX PEIICHHI MOCTOBBIX KOHCTPYKIIMA.

Hanpumep, npuMeHEHHE B KaueCTBE apMaTypbl KOPPO3MOHHOCTOMKHX apMaryp-
HBIX 3JIEMECHTOB. M3 HEP)KABEIOLICH CTAIM, UMEIOIMX AHTHKOPPO3WITHOE MOKPHITHE, U3
CTEKJIOIUIACTUKOB — TO3BOJIAET AOMYCKATh NMPUHIMNNATIBHO UHYIO BEIMUYUHY PACKPHITHS
TPELIMH, [IPU 3TOM ONPEEIAIOIIM YacTO CTAHOBATCS HE TPeOOBaHUS TPEIMHOCTOMKO-
CTH, a OTPaHWYCHHS 10 Aedopmarysm (kecTkocTh). Eiie oauH npuMep: OTCYTCTBHE B 30-
Hax CTEHOK HANpAraéMbIX KOHCTPYKIMI HENOCPEACTBEHHO HANPATacMBIX apMaTypHBIX
3JIEMEHTOB, MO0 NPUMEHECHUE B KAYECTBE HAMPATAEMOI apMaTyphl apMaTypPHBIX KAHATOB
B MHIMBHIYATBHEIX 3AIMIATHEIX 00ONOYKaxX (MOHOCTPEHBI), BCE 3TO MO3BOJSIET OTHECTH
9TH KOHCTPYKLUMHU K KaTE€rOpHsAM TPEIMHOCTONKOCTH ¢ Oojiee HU3KUMH TPeOOBaHUSMHU
BIUIOTH /10 Kateropun 30.

B CIT 35 nanbl pa3bsCHEHHS O TOM, UYTO, €CJIH 3TO PAMOHAIBHO, KOHCTPYKLUS
WIU €€ 4acThb MOXKET OBbITh 3alIPOSKTUPOBAHA B COOTBETCTBHH C TPeOOBaHUAMH OoJice BHI-
COKOH KaTeropiy TPEMHOCTONKOCTH, IPH 3TOM BBITIOJTHEHHE PAaCUEeTHRIX TPeOOBaHUH, K
KOTOPHIM OHA OTHECEHA, He TpebyeTcesL.

IIpunnunuanessiM HoBOBBeacHUeM CIT 35 mo cpaBHenuro co CHuII 2.05.03-84
ABJIAETCS] BO3BPAIIEHHE B HOPMBI TpeOOBaHMi MO 00eCTICYEHII0 MUHAMATBHOTO apMHPO-
BaHHs [UTS KeNI€300€TOHHBIX KOHCTPYKIMHA A 0OecreueHus TPEIMHOCTOMKOCTH KOH-
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cTpyKuui. Bennunaa MuUAIManbHOTO KO3 QuIlieHTa apMAPOBAHHS YacTeif KOHCTPYKINH,
/1€ BO3MOYKHO MOSBJICHHE TPEIIUH, B TOM YUCIIE OT TEXHOJIOrHYecKux (pakTopoB ompene-
neHa BenuuuHoii 0.002 (0.2%). [IpuBoAMTCS PEKOMEHIALMA TIO OTIPEACIICHHIO BEAYUHEI
ko>({purinenTa apMUPOBaHHS, a TAIOKE PACTIONIOKEHHIO apMaTyphl, 00eCTIeUMBAIONIEH BEI-
HOJIHEHHE 3Toro TpedoBanus. OOpameHo BHUMAHIE HA TO, YTO HAmpsracMas apMarypa,
PAacIoJIOKEHHAA B 3aKPBLITHIX KaHAIaX, MHBEKTHPYEMBIX TOCIE HATSKEHUS, HMEET Orpa-
HUYEHHOE CUENJIEHHE. U TIO 3TOH MPHYMHE ¢ yueT MPH BEUMCICHHH KodduiueHTa ap-
MHPOBaHHUS HE PEKOMEHIYEeTCHL.

3neck ke cneayer ormeTutb, uyto CIT 35 He paszgenser apMarypy Ha paGouyro
(ycTaHaBIMBaeTCA MO pacyeTy) W KOHCTPYKTUBHYIO (YCTaHABIMBAETCA B COOTBETCTBUH B
OIIpe/IeICHHBIMH TPAaBHMIIaMH, IPHBE/ICHHBIMH B HOpPMaX, B TOM 4ucie B pasgene «KoH-
CTPYKTUBHbIE TpeOoBaHus»). Jltobas apmarypa, yCTaHaBIMBaeMas B KOHCTPYKIMIO Mpe -
Ha3Ha4YeHa Id 00ecCIcUeHNs] HA/IOKHOCTH KOHCTPYKLHH, BHE 3aBUCHMOCTH MOPSAKa €€
HA3HAYCHUS, SBJETCS paboyci.

7.96

TekcT nmyHKTa ocTapieH 6€3 M3MeHeHus 1o cpaBHeHuto co CHull 2.05.03-84%*, ox-
HAKO AKTyalbHOCTh BBHINONHEHMS €T0 TPeOOBAHHUH CYLIECTBEHHO BO3pacTaeT, TaK Kak B
MOCTIEHEE BPEMs HAMETUITHCH CYIICCTBEHHBIE TCHACHIMH K HCIOIB30BAHUIO Hampsrae-
MO BBICOKONPOYHOH apMaTrypsl COBMECTHO C OOBIYHOI apMaTypoii, mpuMeHseMoi 6e3
HNpeIHANPSDKCHNS, TAK HA3bIBAEMOE (CMELITAaHHOE» apMUPOBAHHE.

7.97

PaccmarpuBaeTcs cuTyanus, KOTAa Ha CTaIiy COOPYKEHHS (MOHTaKA) pacueTHbIE
TpeOoBaHus K KOHCTPYKIHU OCHa0NAIOT (CHIDKAIOT), YTO CBS3aHO ¢ ABYMs (akTopamu:
CYIIECTBEHHO MEHBIINE 32 IIEPHO COOPYIKEHHs! 110 CPABHEHUIO CO CPOKOM IKCILTyaTallHH
(cimy»x6BI) «M3HOC» MaTEPHAIOB KOHCTPYKIMiA (CHIDKEHNE XapaKTEPUCTHK CBOMCTB Mare-
puanoB (CTapeHHe) U MOBPEKICHNUE CEUCHUN);, KOHTPOIb 32 KOHCTPYKLHEH B mporiecce
COOPYXKEHHUS, BKITIOUAS CIATOYHbIE 00CICA0OBAHMS U HCHBITAHUS.

7.98

Perynmupyet TpeOOBaHHS K 9acTsIM KOHCTPYKINM, CKATHIM HA CTAIHU JKCIUTyaTa-
MK, OTPAHUYMBAs PACTSHKEHNE B DTHX 30HAX HA CTA/IUM UX COOPY:KEHHUS TpeOOBaHUAMH,
COOTBETCTBYIOIMME KaTETOPUM TPEIIMHOCTOMKOCTH 2a. Takum o0pasoM, B IyHKTE pea-
JIN30BaH NMPUHLUII, YTO JId I'[OJ'IHOL[CHHOﬁ pecanmru3ani MpOYHOCTHBIX CBO¥iCTB OeTOHA HA
CKaTUe B IPOLECCE BKCIUTyaTaluy HeoOXO0AUMO OTCYTCTBHE B HEM Ha BCEX HMPEIIICCTBY-
IOIUX CTaMusAX TpeluH. TpebGoBaHue MpeAcTaBiseTCs KOHCEPBATHBHBIM, TaK Kak IIpU
OOpPEACIICHHOM YPOBHE PACKPBITHA TPCIIAH WX 3aKPBITHC IIPEACTABIIACTCA 00€eCIeUeHHEIM.

YuuteiBast 6a30BEIC TIONOKEHUS O TOM, YTO KaTETOPHUH TPELIMHOCTOMKOCTH KOH-
CTPYKUHUit Ha3HAUAIOTCA B 3aBUCUMOCTH OT YCJIOBUH, B KOTOPBIX OHU padOTaroT, U OT BUAA
MPAMEHAEMON apMaTyphl, B COBPEMEHHBIX YCJIOBHSX IPH HA3HAYECHUHU KATErOPUH TPEIy-
HOCTOMKOCTH HEOOXOIMMO YUMTHIBATH IOTIONHUTENBFHO: OTBETCTBEHHOCTH COOPY KEHHS,
BO3JECHCTBHE OKpysKatollel cpeabl (B TOM YMC/IC 3alllUTa OT BO3JCHCTBUS) M PETJIAMEHT
OKCIUTyaTaluu, BKITFOYass MOHUTOPHUHI COCTOSHHA (B TOM YHCJIC HpCI[H.IGCTBYIOH.[ef/'I My
MOHHUTOPHHT COOPY)KECHUS ).

7.99
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VYKka3biBaeT Ha TO, YTO KOHTPOJIMPYEMBIii YPOBEHb HANpPSXKEHUH B KOHCTPYKLMH
obecrieunBaeT JIMO0 OTCYTCTBHE TPEUMH, MO0 yKa3hIBAECT HA BO3MOXKHOCTH HX MOSBIIE-
HUAL

7.100

3agaeT HOpMAaTHBHBIC TPeOOBaHUS MO OOECICUCHHIO OTCYTCTBHS ITPOJOJIbHBIX
TPEILMH, BO3HHKAIOMMX OT CXMMAIOIMX HANPSKEHHH HA BCEX CTaUSAX COOPYXKEHHS W
9KCIUTyaTallli, MyTeM OTPaHIMYCHHsI UX BETMUYMHAMH PaCUETHBIX COMPOTHUBIICHUI 0CEBOMY
CKaTuio. B HOpMax BEJWYMHBL 3THX PACUETHBIX COIPOTHBIICHUA HA CTAUM CO3JAHMS
NPeIBapUTENHHOTO HATSHKCHUS M MOHT)KA YKA3aHbI BBIIIE, YEM HA CTAUH SKCILTyaTaluH.
ITpu 5ToM, B nepuoa Habopa 6ETOHOM MPOEKTHOH MPOYHOCTH, PACUETHBIE COMPOTUBIICHHS
6eTOHA OJKHEI COOTBETCTBOBATH KIIACCy OETOHA HA MOMEHT IPOBEPOK TPEHIMHOCTOMKO-
CTH, BKJTFOYAs! CTAJIUIO NIEPENadl yCHINs IPEBAPUTEIBHOTO HATSDKEHUS HA OSTOH.

IIpoBepKH BBHIMOJHSAIOTCS HA YPOBHE KpailHel cxaroif ¢puOpbl ceueHus, a TakxKe
IIEHTPE TSDKECTH MPEABAPUTEIILHO HANPSDKEHHBIX CCYECHUH.

7.102

YKa3bIBaeT, 4To Ui KaTeropuil TPEIMHOCTOMKOCTH 206 U 3a TPEIMHOCTORKOCTD
cuMTaeTCA 00ECIICUCHHOM NP 00eCTIEYEHHH IBYX TPeOOBaHM «10 00pPa30BAHUION U KITO
PacKpBITHIO» TPEIIMH, IPUYEM BBIIOIHEHHUE IEPBOH M3 HUX C TEM WIM WHBIM YPOBHEM
«3amaca» B NEPBYIO 0Yepe]b FOBOPUT O BEPOATHOCTH MOABICHUS TPELIMH, BTOPas HENo-
CPEICTBEHHO O IPOTHO3UPYEMON BENMUMHE packpeiTHsa. HecMOTps Ha TO, 4TO BTOpas
[IPOBEPKA, HA IIEPBEI B3MJIA, HOCHT ONPEJCILIIOIIUNA XapakTep, BHIIOIHCHUE MEPBOM
TIPOBEPKH ABISACTCS 0OS3aTENBHOMN.

Heo0x0oauMOCTh BBIOJIHEHHS TIPOBEPOK HA PACKPHITHE TPEIIMH JUIsl KaTeropuu 3a
CM. KOMMeHTapuii Kk 1. 7.103.

7.103

TpakTHYECKH TS BCETO AMANA30Ha OTHOWIEHUH O/ Ry, ez IPEIETBHEIC 3HAYCHAS
Ot COTITaCHO TalM. 7.25 He npeBbImaroT BeqUUUHbl 0.8 Ry s, , YTO COOTBETCTBYET TPEOO-
BaHUSM KaTeropuy 2a U COOTBETCTBEHHO, B COOTBETCTBUH C Pa3bACHEHUAMH II. 7.95 mpo-
BEPKA IO PACKPBITHIO TPEILMH HE TpeOyeTcs..

7.104

BrimonHenne TpebOBaHM TO OrpaHMYEHHIO TJABHBIX COKUMAIOIIMX W TJIABHBIX
PACTATHBAIONIMX HANPSHKEHHH, 4 TAKOKE KacaTeTbHBIX HANMPSDKEHUH HOPMBI PEKOMEH/IYIOT
BBIMNIOJIHATE B 30HC PACIIONIOKCHUA LCHTPA TAXKCCTH CCUCHHUA. Ecnu B 30He LCHTpA TAKE-
CTH CCUCHHA pacmnojiaraloTcsa KaHajibl JJId pasMCIICHUA IMyYKOB Harlpﬂraemoﬁ apMarypsl,
MPOBEPSEMYIO TOUKY BBIOMPAOT 10 OCH KaHaJja.

OnpeneneHue KacarelbHBIX HANPSKEHUM, IPU 5TOM HEOOXOIMMO BBHINOJNHATH C
yueToM craxmv“mocm pa6OTBI CCYCHHUA A0 OMOHOJIMYUBAHHUA KaHAIIOB (TOJTI]II/IHLI CTCHKH
33 BBIYETOM KaHAIOB) W IOCIIE OMOHOIMYUBAHMSA (TIOJHAs TONIIMHA CTEHOK O€3 BhIYCTA
ocnabneHuii). B ciydae, eciiM CTEHKA HAKIOHHAS, €€ TOJIIMHA ONpeesIeTcs 10 HOPMAau
K OCH CTEHKH.

Ipu Boramcennn kodGduImenTa yeioBuii paboT, YUMTHBAIOMIETO MOMEPETHOE
00KaTHE HMiyg, HEOOXOAMMO YYHUTHIBATh 3aKOH MAPHOCTH KACaTeJbHbIX HANPSDKCHUH, U3
KOTOPOTO CJIEJYET, YTO KacaTeIbHOE HANPSHKEHHE B BEPTUKAJIBHOM IUIOCKOCTH COBIAJACT
MO BENMYUHE C KACaTCIbHBIM HANPSDKEHUEM, AEHCTBYIOLIMM II0 TOPU3OHTAINBHOH ILIO-
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MaaKe B TOU e TOUKE, HO 10 HOPMAJTH K 3TOH MmIoianake 0ObIYHO HUKAKOTO 00XKATHS HE
JeHCTBYET, [0 3TOM NPUYMHE 33 UCKIIOYEHUEM IIPOBEPOK OMOPHBIX CEUSHUI 3TOT KO3 (-
¢unment paseH 1,0.
ITpu ompeneneHnn MONEPEYHOM CHITBI IS OIIPE/IeNICHU KacaTeNbHEIX HATpsDKe-
HHUH, KaK IIPAaBUNIO, HAI0 YYATEIBATE €€ YMEHBIIECHUE OT YCUINH NPEABAPUTEIBHOTO HATS-
JKCHHS B HAKJIOHHBIX YYAaCTKaxX MY4YKOB, NEPECCKAINNX PACYCTHOC CCUCHHE.
Hopmel peAnnCHIBAIOT MPH OMPEAETEHUH HOPMAIBHBIX U KACATENBHEIX HAIPS-
JKEHUH YyYUTHIBATh NEPEMEHHOCTh CEUCHUS 110 JUMHE KOHCTpYKuK. HanbGomnee akTyansHo
5TO IIPU ONPEAECICHUM MONEPEUHON CHUIbl, YUUTEIBAEMON TIPH BEIYMCICHUN KaCaTEbHBIX
HampsbkeHui. OOLEenpH3HaHHOH METOAMKY pacueTa B HacTosmiee BpeMs HeT. OIHAKO /TBa
(hakTOpa, BIUSIOIIMX HA 3HAYCHUE IIONEPEYHOU CHIIBI, OOLICHU3BECTHBI U MOTYT ObITh
ONPELEIICHBI [0 CIECAYIOLIEH 3aBUCUMOCTH:
Q' = Q0 — (M/z)*tgB — N*sina,
rae () — nonepevHas CUiaa B CEUEHUH, BBIUNCIEHHAS KaK IIepBast TPOM3BOIHAS OT M3ruda-
IOIETO MOMEHTA,
M — 3rubaromuii MOMEHT B CEYEHUHM, C YUETOM CHJI TTPESABAPHTEIBHOTO HATsIKe-
HUsI OTHOCUTENBHO LIEHTPA THKECTH CeUCHUS (TOMOXKUTENBHOE 3HAUSHIE MOMEHTA PacTsi-
TMBaeT HIKHEE BOJIOKHO ),
Z — IJIEYO BHYTPEHHEH napsl CUjl, JOIYCKAETCs IPUHAMATH PaBHOW BBICOTE cEUe-
HUS,
tgP — yron Mexxay BepxHeil U HWKHEH TPaHBIO CeYeHHs (MOXKET OBITh BBIMHCIICH
KaK IepBast IPOU3BO/AHASL BBICOTHI), MOJOKUTEIBHOE 3HAYECHHE COOTBETCTBYET yBEIUYE-
HHIO BBICOTHI BAOJIb OCH;
N — TIpoJ0IBHOE YCHINE, B TOM UYHCIE OT TIPE/BAPHTEIIEHOTO HATSDKEHUS ), TIOJI0-
JKUTETBHOE 3HAUCHNE COOTBETCTBYET CHKATHIO;
sina. — cHHYC yTiia HAKJIOHA JIMHUM IEHTPOB THKECTH BJIOJIE KOHCTPYKIHH, TTOJIO-
JKATCITBHOC HAIIPABJICHUE COOTBECTCTBYET MOABEMY JIMHUH IICHTPOB TAXKCCTH.
Z[J'IH 0ayloK MOCTOSHHOTO CEUCHHMS BIIHSIHHE MEPEMCHHOCTHA CCUCHUSA MOKET BEIPa-
JKaThCs B yYeTe NEPEMEHHOCTH TOJLIMHbBI HIDKHETO U BEPXHETO MOSICOB.

7.105-7.110

DopMyna ONpeAeacHUs BEIUUMHBI PACKPBHITHA TPELIUH, HOMYYCHHAS ONBITHBIM
nyrem O.51. BeproM, y4uTHBacT TMHEHHYIO 3aBHCHMOCTD MEKIY HaNpPsOKCHHSIMHA B ap-
MaType pacTSHyTO 30HBI U BEJITIMHON PACKPHITHS TPELIUH.

Apmatypa, yduThIBacMasi B pacyeTe (apMarypa. BOCHPHHHMAIOMAS PACTSDKCHUE
pacTsAHYTOH 30HEI OETOHA), IOJDKHA HMETH TAPAHTHPOBAHHOE CIICIUIEHAE, a TAIOKE TapaH-
TAPOBAHHYIO JUIMHY 3a/I€NIKA B cliydae ee oOpeiBa BOMM3u ceueHus. KoadumueHTs,
YUYWUTHIBAIONINE KAYECTBEHHBIC XAPAKTCPUCTHKH CLEIUICHHS, NMPUBEACHBI B Tabm. 7.26.
HeobxomMo OTMETHTB, 4TO B TabNAIE /I HANpsraeMoit apMaTyphl IPUBEACHE! 3HAYE-
HEs KOO (HUIHEHTA CLETICHUS TOJIBKO U1 HATSDKEHUS «HA YHOPED». [Ipu HaTsHKeHnH HA
6eton 3TH KO3} dHUIMEHTH OYAYT CymecTBeHHO Hibke. I[103ToMy B HacTosmee BpeMs
Ny4ky OONBINOH MOIMIHOCTH B PACUETax 110 OMPECICHHIO BETMUMHBL PACKPHITUS TPEIIHH
NPHHATO HE YYHMTHIBATh. B clydae MX ydera MOXKHO PEKOMEHIOBATh KO3 (HUIMEHT, paB-
BB 0,3...0.5 u oTpaxkarolMii OTHOIIECHUE YHC/IA KAHATOB BO BHELIHEM CJIOE IMyYKa K
00meMy KOTMYECTBY KAHATOB B ITyUKE.

7.117
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MuHuMaNbHBIE TONLMMHBL CTEHOK, IUUT, AnadparM, pedep, MpuBeacHHEIE B Ta0-
ymue 7.27, OrpaHUYUBaOT UCXOl U3 COOOPAKECHUN TEXHOMOTHYHOCTH WX M3TOTOBJIEHUS
U JOJIFOBEYHOCTH (C YYETOM MPOLECCOB AErpajali OeToHa BO BPEMEHH) HECMOTPS Ha
TO, YTO MO PACYETy TAKHE TONIIMHBEI MOTYT HE TpeboBarhcsa. C YIETOM OmbITA SKCITyaTa-
UM B HECYILIMX NIEMEHTAX IPOJICTHBIX CTPOCHUNM PEKOMEHAYETCS Ha3HAYaTh MUHHMAaJTb-
HYIO TOJIIUHY 12 cM.

B Tabmure 7.27 uMeroTCs ONeYaTKu:

- B .20 MpoYepKH B CTOI0LAX, OTHOCSIIMECS K CTPOKE KMEXIY CTEHKaMu (pedpa-
MH)» CICAYET yIAIUTDb, MOCKOJIBKY 9Ta CTPOKA SIBJSETCS 3araBHOM K HIDKEIIEKATIIM;

- B I.2B BMECTO «B CTE€HKAX» CIEAYET UMTATh «B TUTHTEY.

7.119

MuHUMaNbHBIE BEJMYMHBL TOJIIMHBI 3alIMTHOTO CJIOS HA3HAYAIOT MO TabnwmIe
7.29. BenuuHbI, BKITIOYECHHBIE B TaONWIy, HA3HAUEHBI UCXOMS M3 YCIOBHS HCYCPIAHUS
[IACCUBUPYIOIIUX CBOKCTB OETOHA 33 BECH CPOK CIIYKOBI DIEMEHTA C YYETOM YPOBHS €T0
OTBETCTBEHHOCTH.

MaxcuManbHyI0 TOJINWHY HEAPMHPOBAHHOTO 3AILMTHOTO CJIOS PEKOMEHIYETCs
OTpaHUYMBATh BEJIMYMHOM:

B IUIUTAaX, peOpax, CTEHKaX MPOJETHBIX CTPOESHUH — 5 cM;

B DJIEMEHTAX OMOp — 7 CM.

7.121-7.123

MuHUMAaTbHBIE PacCTOSHUS B CBETY B OETOHE MEXKIYy apMaTyPHBIMHU 3JIEMEHTAMH,
BKJTIOYAs KaHAIO00PA30BATENN, HA3HAUCHBI HCXOJS H3 CJIEYFOLINX HPEANOCHIIOK:

- TEXHOJOTHYECKHE TPeOOBAHUS MO OOECTICUEHHIO 3aMONHCHAS OCTOHOM BCETO
00BeMa KOHCTPYKITHH, BKJIIOYAsi PABHOMEPHOE paclpesieNicHre Mo 06beMy KPYIHOro 3a-
TOJIHUTEIS,

- obecmeueH e MPOrHO3MPYEMOTO CLICTUICHHS apMAaTyPHI ¢ OETOHOM;

- oecrieueHne nepeaayr YCHIns ¢ HanpsraeMoil apMarypbl Ha OETOH.

IIpu CMEIIaHHOM ApPMHMPOBAHUM MHHHMAILHOE PACCTOSHUE MEXKAY HEHarpsrae-
MEIM apMaTypHBIM CTCPKHEM W apMaTypPHBEIM MyYKOM HITH CTCHKOM 3aKPBITOrO KaHajia mo
1.7.123 pekoMeHIyeTCs MPUHUMATh B COOTBETCTBHHU C YKa3aHUEM 11.7.122.

JInd TpeaBapUTENIbHO HANPSDKEHHBIX KOHCTPYKUMH YKa3aHusi MO PaCcCTOSIHHSM
MEXIYy apMO3JIEMEHTAMHU B CBETY CBE/EHHI B TaOnuiy 7.30 B 3aBUCMMOCTH OT AHaMeETpa
apMO3JIEMEHTa WM KaHala C JOMOJHUTENbHBIM OFPAHMYEHHEM a0COMIOTHOM BEHYMHEL.
CrenyeT MMeTh BBUAY, UTO B 1.4 Tabnuubl ans kaHatoB K7 pacronoskeHHBIX B JBa psa
ommOoYHO yKa3aHa BenmunHa 3,5 cM. CrieiyeT mpuHUMaTh He MEHEE 5 CM.

7.124-7.128

VYka3aHus 10 aHKEpoBKe pabouel apMaTypbl MIAAKOrO NMpoduis cieayer mpu-
3HaTb MOPAJIbHO YCTAapEBIIMMHU, KAK M UCIONb30BaHUE NMOJOOHOH apMaTypel B KauecTBe
paboueit B HOBBIX WITH PEMOHTUPYEMbIX KOHCTPYKLIUSX.

B 11.7.127 noj TEpMUHOM «KpaifHHE CTEPKHW» CIEAYET MOHUMATh CTEP)KHU HUXK-
HEro psija, PacroyiOsKeHHEIE BIONL OOKOBEIX rpaHeit pedpa. OCTanbHBIE CTEPXKHH IIpO-
JONTBHOM apMaTyphl ,IOXOMAIIME 10 30HbI ONUpaHus OaKi, TOJDKHBI 3aBOAUTLCS 33 OCh
OTIMPAHUS Ha [UTHHY, PaBHYIO HE MEHEE YEM 8 IMaMeTpaM apMaTypsl.

7.129-7.132
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IToa MPOUHOCTBIO aHKEPOB, COCAMHUTENBHBIX MY(T, OTMIOPHBIX 3aKIAHBIX IEMEH-
TOB, 30H AHKEPOBKH IIOJIPa3yMEBAOTCSl YCWIIUS, KOTOPHIE AOJKHBI BOCIHPHHHMATh 3TH
ANEMEHTH! 0€3 Kakux 00 paspylueHUid. DT ycunus AOJDKHEL OBITh HEe MeHee 95% arpe-
raTHOM MPOYHOCTH Iyuka (HampuMep u3 kaHatoB K7). ['apaHTHiO BEIIONHEHHS 3TOTO MO-
JIOXKEHUS JIOJDKEH JaBarh IIOCTABIIMK CHCTEMBl IPEJHANPSKEHHS HA OCHOBAHWUH IIOJ-
TBEP)KACHHBIX NOKYMEHTAJIBHO PE3YNbTaTOB MCHbITAHWIA. [IpH MCOBITAHUSX pa3pylLCHUE
apModJIeMeHTa NpU 95% MPOYHOCTH AOKHO NMPOMCXOAWTH B BHIE Pa3pbiBa OTACIBHBIX
KaHaToB, 0€3 pa3pyLIeHUs APYyIHUX ACTAIEH aHKEPOBKU.

VKkazaHue, YTO KOHIIEBLIE aHKEPhl HA TOpLAx OallOK CIEHYeT, KaK MPaBuilo, Pacio-
JlaraTh PABHOMEPHO PEKOMEHIYETCsS MOHMMATh Kak HEOOXOMHMOCTh BHIICPKUBATH MHHHM-
MajIbHBIC IPEIaracMble IOCTABLIIMKOM CHCTEMBI IPEAHANPIKCHUS PACCTOSHUS MEXITY
aHKepaMu U OT aHKepa 10 pedpa OmopHOM rpaHHu.

ApMHPOBaHUE MONEPEUHBIMU CETKAMH 30H OOCTOHUPOBAHMUS KOHLIEBBIX aHKEPOB HE
CIIeNyeT MyTaTh C CETKaMK, YCTAHABIMBACMBIMHU MO/ aHKEPaMH B OCHOBHOM OE€TOHE KOH-
CTPYKIIHH) JUTst pabOTH Ha MECTHBIC HAMPSKCHHAS.

7.135

HeoOXx0auMOCTh paciioiookeHHs YaCTH BEPXHEH W HIDKHEH apMaTypbl B HEpa3pes-
HBIX Oallkax ¥ PUTENX HEMPEPBIBHO MO ATHHE 6€3 00phIBa MM MOJIUTOHATBHOTO NMEPEBO-
Jia U3 HIDKHEHR 30HBI B BEPXHIO U HA00OPOT CBA3aHA ¢ BO3MOXKHOCTHEO M3MEHEHUS SIII0-
Pbl MOMEHTOB 10 BEJIMYUHE U 3HAKY U3-3a JeopMarnuii OHop Wiy OpoLECCOB HON3YUECTH
6etoHa. TIpH 5TOM HENPEPHIBHOCTh BEPXHUX M HWXKHMX W JIOJSl TaKOH apMaTrypbl MOKET
OBITE 00€ECIIEUeHa KaK 3a CUET HAMPAracMOM, TaKk U CTEPXKHEBOM HEHANPATacMOH apMary-
Pbl WM MX KOMOMHMPOBAHUEM IyTEM MPUBEACHHS OAHOMN K APYTrOi IO PaCYETHBIM COMPO-
TUBJICHUSM.

7.141

TpeGoBaHue 0 mare yCTaHOBKH TPOJOJIBHON apMaTyphl B CTEHKAaX HEHampsrae-
MBIX JKeJI€300€TOHHBIX OaloK OIMOOYHO MOMEIIEHO B moapaszene «IlomepeuHoe apMu-
POBaHIE IEMEHTOBY.

7.149

KoHcTpykiiu, pa3Mepsl U PacloiioKeHHE CETOK M CIHpanell [id MOMEepeuHOro
(KOCBEHHOT0) apMUPOBAHUS 30HBI PACIIOIOXKEHHS AHKEPOB HANPATAEMBIX apMaTypPHBIX
JJIEMEHTOB PEKOMEHIYETCSI HA3HAYATh C YYETOM MPUMEHSEMbIX 3aKIaHbIX AeTaneil (aH-
KEPHBIX CTaKaHOB) U TIEPEXOJHBIX KOHYCOB, SBJIIOLUIUXCS JIEMEHTAMH KOMIUIEKTHO! CH-
cTeME! ipepHanpsvkerus. [lar crepxkaeii cerok 10 cM MOKHO Ha3HAYATh B TEX 30HAX, IIe
OHM HE MPEMATCTBYIOT YCTAHOBKE aHKEPHEBIX CTAKaHOB, MEPEXOMHBIX KOHYCOB, CITHpaeit
KOCBEHHOTO apMUPOBAHS H KAHAIIO00pa30BaTeNeii.

7.150-7.151

Bce ykazanus mo KOHCTPYHPOBAHHIO MOMEPEYHOrO apMHUPOBAHUS B CHKAThIX 3Jie-
MEHTAaxX KOHCTPYKIMH HaNpaBlIeHbl Ha OOECHEYCHHE BOCHPUATUS MONEPEUHON CHIBl U
yaepxaHus B OSTOHHOM CEYECHHH IIPOJOIBHOM CKaTolf apMaTypEl, pacloiO;KEHHO! B yT-
JIax CEUYEHUs M y ero OOKOBBIX I'paHel. KpoMe XOMYTOB, Ulsl 3THX e Lieeil pekoMeHay-
€TCS MCHOJIB30BaTh MOHTAKHBIE CBA3M, COCAMHAIOIME BEPTUKANBHBIE CTEP)KHM, pacIo-
JIOJKCHHBIC Y IMTPOTHUBOIIOJI0KCHHBIX (a HE «MOMCPECYHBIX», KaK OIHO0YHO YKa3aHO B TCK-
cte 1.7.151) rpaneit cxxaroro aneMeHTa.

148



TpeGoBaHue 0 MOPSIKE YCTAHOBKH MONEPETHBIX CBS3EH NP OCTOHWPOBAHWH Clie-
JyeT OTHOCUTH K TEXHOJIOTMUECKUM M HE MMEIOIIEM OTHOLIECHUS K KOHCTPYUPOBAHUIO.

7.155

OO6BeM KOHTPOJIS TSl CBAPHBIX COSAMHCHHI PEKOMEHIYyETCS OTHECTH K TpeboBa-
HUSIM TEXHOJIOTMYECKOr0 XapaKkTepa ¥ BKIIOUYHTH B COOTBETCTBYIOLIMI CBOJT TPaBUIL

7.156

VYkazanwe 00 OTrpaHAYCHWH OTHOIICHWS TUIOMAJACH CBAPWBACMBIX KOHTAKTHOI
cBapKoit crepkHell BenmmumHOM 1,15 daxTudeckm He MOXKeT OBITH PACIPOCTPAHEHO HA
JUAMETPEI MeHee 16 MM.

B KOHCTPYKIHSX, IS KOTOPBIX WCIONB3YETCS COCTHIKOBAHHAS KOHTAKTHOM
CBapKoit apmaTypa, peKOMEHIyeTcsl MPeAyCMaTPHBATh MPOAOIBHYIO 3a9UCTKYy KOHIICH-
TPaTOpPOB HaNpsDKEHMi (Tparta), YTO MO3BOJSET MOBBICUTH NPEAEH BBLIHOCIMBOCTH. 3a-
YHCTKY BO3MOKHO TTPOM3BOIUTH TONBKO MOCIE CBAPKH.

7.157

JlaHo ykasaHue O KOHTAaKTHON CBapKe IEPECEKAIOINUXCS CTEPKHEH B CETKaxX B
IIAXMAaTHOM TIOpsiAKe. Takoi MpreM MPaKTUYECKH HE CHIDKACT YKECTKOCTH CETOK, HO TO-
BBIIIACT TPOYHOCTH ¥ BEIHOCIHBOCTD BXOJIIMX B CETKU CTEPKHEH pabodeii apMaTyphl.

7.159

Ecmi pasmepsl (TommuHA) GETOHHPYEMBIX MOHT@KHBIX CTBIKOB COODHBIX KOH-
CTPYKIHIt MO3BOIAIOT, PeKOMEHIyeTcs obecmeunBaTs pasOeKKy CBApHBIX CTHIKOB pabo-
4eil apmarypel.

7.169

PexoMenayetcs npumeHsTs mydxn u3 25 1 31 xanatoB K7 1pu JONONMHUTENEHOM
TEXHUKO-3KOHOMHYECCKOM 0OOCHOBAHHH. HpI/I OTOM IIYYKH U3 31 xanata CIICAy€T BBOOAUTH
B pacueT Kak apMmarypy Oe3 crerieHus ¢ OetoHoM. ITydku ¢ umcioM kaHaToB Gonee 31
IPUMEHATE B MOCTOBBIX COOPY’KCHHSIX HE PEKOMEHIYETCS.

CoenuHutenbHbIE yCTPOMCTBA (KYILIEPHI) I IYYKOB K3 KaHATOB K7 NOIDKHBI
IPUHUMATHCS 110 JOKYMEHTALMH OCTABIIMKOB CHCTEMBI ITPETHANPSKEHHS.

7.170

[TapameTpbl HEeW3BIIEKAEMBIX TOPPHUPOBAHHEIX KaHanooOpa3oBareneit mns apma-
TYPHBIX IIy4KOB M3 KaHatoB K-7 cienyer Ha3Hauath 1o Tadmuiie 7.31, eciu B JOKyMEHTa-
IIWH TOCTABIMKA CHCTEMBI TIPEAHAMPSKCHUS HE TIPHBEICHEI HHBIC TPeOOBAHMS.

B kauectBe kaHanmooOpasoBateneii JomyckaeTcst IPUMEHEHHE CIENUATBHBIX NONIUMEp-
HBIX TO(QPUPOBAHHEIX TPYO, MOCTABISEMBbIX B COCTABE KOMILUIEKCA CHCTEMBI IIpeAHAMps-
JKEHHUS.
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IIpunoxenue A. Ilpumep pacuera H3rudaemMoro Kejie300eTOHHOTO JIEMEHTA

KPYIJIOTO CedeHust

B naHHOM IPUNIOKEHUM NPOM3BOAUTCS PACUET >KEI€300€TOHHOTO 3IEMEHTa KPYTI-
JIOTO CeYEHMS UaMETPOM D = 800 ax U3 OeToHa Kkiacca B30. ApMupoBaHHe NpeacTaB-
neHo 14-10 crepskHaMu 20-ro 1uamMerpa PaBHOMEPHO PACIIPENENICHHBIMU 110 KOHTYPY Ce-
yenus. Knace apmuposanus A400 (A-II). Paguyc apmupoBaHus » = 335 sw . [lnomanb

CeveHs OZIHOTO CTEPXKHS A, = 3,lcv ’

r=335 um

Pucynok A.1 — Ceuenue n3rubaemMoro >IeMeHTa

A.1 Pacyersl o mepBoii rpymnme npeaejbHbIX COCTOSTHHTT

JUnst pacyeToB IO HEPBOM IPYIIIE NPEAETbHBIX COCTOSHUM HEOOXOMMMBL ClIeIyI0-
IMHEC UCXOAHbIC JaHHKBIC!

pacdyetHoe compoTtueiaeHne OertoHa B30 coxartuio cornacHo Tabmuune 7.6 CII
35.13330 R, =15.,5MIla

IpedenbHAs OTHOCHTENBHAs AcdopMmars OeToHa cxkariio cormacHo m. 7.32 CII
35.13330 &,, = 0,0035

Monynab ympyroctd Oerona B30 cormacho Ttabmmme 7.11 CIT 35.13330
E, =32500 Mlla

>

k03 UIMEHT PUBEACHNS apMUpOBaHUs K OeToHy B30, yumreBarommit BUGpO-
MOJI3y4ecTr OETOHA M IPUHUMAEMEIH COTNIaCHO ykazanusM 1. 7.48 CIT135.13330 »'=15 |

pacueTHOE COMPOTHBRIEHHE apMaTypHl Kitacca A400 (A-IIT) cormacHo Tabmuie 7.16
CIT35.13330 R, =350 MIla

IIpe/ieNbHAs OTHOCUTENBHAS AeopMalliiss apMaTypsl cornacHo m. 7.47 CIT 35.13330
£, =0,015 ;

5

MOIyJb YIOPYrocTd apmatrypel cormacHo Tabmune 7.19 CIT  35.13330
E = 200000 Mla

>
M3rubaroImii MOMEHT JUIsl PACUYETOB IO IPOYHOCTH M = 410 i
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M3rubaronmit MOMEHT ISl PAcueTOB IO BBIHOCIMBOCTH OT [IEPBOrO 3arPys>KEHUs
M/ =21

M3rUOArOMWMi MOMEHT IS PAacyeTOB IO BHIHOCIWBOCTH OT BTOPOTO 3arpysKeHHs
M7 =158 W

A.1.1 Pacyert o mpo4HOCTH

Pacuer pexoMeHyeTCA MPOU3BOAUTE ¢ MOMOIIBIO KOMITEIOTEPHBIX CPECTB.

B pacuerax MCTIonB3yIOTCA ABYX JAHEHHBIE arpaMMel aeopmupoBanus 6eToHa U
apMaTypeL

ITpom3Boautcs pa3bueHue cedeHus 1Mo BbicoTe HA 20 yYACTKOB — HIAr Pa3OMBKU
v = 40 mv  (PHCYHOK A.2).

yuacmox 1

S —

BI

D=v-20

1
~

A
N

== yuacmoxk 20

PucyHok A.2 — Pa30uenue ceueHHs MO BHICOTE

Inomane & -ro cerMeHTa KPYTIOro CeYeHns S, OmpeeNseTcs mo GopMyle:

(A.1)

PucyHok A.3 — CerMeHT KpyIJIOro CeHeHust
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YroJ, 0XBaThIBAIOIIMNA & -} CETMEHT o, , ONPECIAETCS TEOMETPHUUCCKH (PHCYHOK

Ad):
s Le D27V (A2)
2 D/2
(D/Z—kv )
a, = 2ar cos (A3)
\ D/2 )

=
= 2,
g /2

Qi D/2

Pucynok A.4 — Yrom, 0XBaTeIBAIOIINA CETMEHT

ILromane & -ro y4actka BEIUMHCISETCS IyTEM BbIYMTAHMS W3 ILIOMIANN CETMEHTa, B
KOTOPOM JIC)KHT MCCJICAYEMBIM Y9acTOK S, , IUTOMAOM CErMEHTa, B KOTOPOM JIEXKHUT

TIPEABIAYIIHM YYacTOK S, _, , ¥ ONpeAeIsieTcs no hopmyIe:
Ay =S, -8, (A4)

PaccTostHHE OT HIDKHEW TpaHd CEYEHHS JIO TIEHTPA k -TO y4acTKa #, ONpPEAEIseTCs
1o gopmyine (pucyHok A.5):

m:wa—W—s' (A.5)

Ecnm Tpebyetcs Ooiee TOUHBIN pacyeT, To He0OXOAMMO OTIPEAENATh PACCTOAHUE OT

HUKHEH rpaHu ceyeHus A0 LEHTPA TSHKECTH k -Io yyacTKa WIM INPOM3BOAUTH Oonec 4a-
CTYHO pa30OUBKY CCUCHUSL.
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v/2

v/2

b

Pucynok A.5 — IlonokeHue LEHTpa & -ro ydacTtka

I'panmaHas BbICOTA CKATOM 30HbI OCTOHA X, ONMPEAENeTcs no popMmyIie:

e,,(D-a,, )= 0,0035 (0,8 - 0,065 )

= = 0,139 m, (A.6)
0,015 + 0,0035

X

D 0,8
a, . =—-r=—-0335 =0,065 u. (A7)
’ 2 2

rae a, . = 0.065 » — pacCTOSHUE OT Haubonee PacTSHyTON I'PaHU CEYEHHS A0 LEHTPA TH-
JKECTH HanOoJiee NpUOIIDKEHHOTO K Helf apMaTypPHOTO CTEPKHS (PUCYHOK A.6).

{smin

Pucynok A.6 — Ilonoxkenue Haubosee pacTHYTOTO CTEPIKHS

OrHocHuTenbHbIE JehOpManiy & -ro y9acTka OETOHHOTO CEUCHHUS &,, OIMPEACIACTCS
o opMymam:

mpu X <X, (A8)
¢, = C:Z[hk _(D ’X)]) (A9)
D-X-a,
mpu X > X, (A.10)
. - e,,lh, - (D —X)]_ (A1)
X
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Jist GeToHa JBYXJIHHEHHBIME JMarpaMMamMy 1e)OPMUPOBAHHS BBOJSTCS CIIEAYIO-
IUE YCITOBHSL:

&, = R—b: 55 _ 0,000477 (A12)
E, 32500

mpu 0> ¢, , (A.13)

o, =0; (A14)

npu 0 < £, < 0,000477 (A.15)

O = Eully; (A.16)

npu 0,000477 <z, <0,0035 , (A.17)

o, =R, =155Ma . (A.18)

Ycunus, BOSHUKAIOLIUE B & -M Y4YacTKe ¥, , OPEACIATC Mo GopMmysie:
N, = Abko-bk' (A]9)

BHyTpeHHMH MOMEHT, CO3/1aBaEMBIil CKaThiM O6ETOHOM M , , onpeaensercs mo ¢op-
MyJIe:
20
M,=Y M, =% N,h,. (A.20)
k=1 k=1

PaccTosHIE MEXTy HUAKHEH IDAHBIO CEUEHHUs 1 IIEHTPOM TSDKECTH i -[O apMaTypHO-
TO CTEPXKHSA @, JOMYCKAEeTCs OMPEeaeIsTh Mo GopMyiam:

360 (i -1 )
npu 7 sin fL— 90 } <0, (A.21)
m )
a, = 2— r sin (M— 90\, (A22)
L om )
D 360 (i -1
HWHa4de as, = —+|rsn (L* 90 ) (A23)
2 L m )

B ¢opmynax (A.21) — (A.23):
m = 14 — KOJIMYECTBO CTEPKHEN apMUPOBAHMS.

JInst apMarypel ABYX/IMHEHHBIMU JHarpaMMaMy 1e(OpMHEPOBAHWS BBOISATCS Clle-
AYIOUME YCIIOBHS:

R 350
£, = —t=—"—"=0.00175 ; (A24)
E, 200000
npu - 0,015 <&, <-0,00175 , (A.25)
o, =-R,=-350 Mla ; (A.26)
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mpu — 0,00175 <& < 0,00175 , (A27)

o,=s_E_; (A.28)
mpH 0,00175 <& < 0,015, (A.29)
o, =R, =350 Mla . (A.30)

OtHOCHUTENBHEIE AeOPMANNH  -T0 apMATYPHOIO CTCPIKHS ¢, OMPEACISIOTCS II0
(dbopmynam:

IpU X < X . (A3D)
elay- (0 - 1)l

= D-X~-a . ’ (A32)

IIPH X > X, (A.33)

e =~ E/J’.L[a:x - ’(D - X )] (A34)

X

Yeunus, BOSHUKAIOMIHNE B i -M PSIY apMUPOBAHUS N , , ONPEALIISIOTCS 10 (hOpMyITe:
N, =-do, (A33)

BHyTpeHHMI MOMEHT, CO31ABAEMBII ApMaTYPHBIMH CTEP)KHAMA M |, ONPEAENETCS
o opmyie:

14 14
M,=3M,=%N,a,. (A.36)
i=1 i=1
Bce Bolme 0603HaYCHHBIE TAPAMETPHI 3aBICHMBI OT BEICOTHI CXKaToM 30HBI OeToHA

ITpou3poauTcs MOAOOP TAKOH BBICOTHI CKaTOi 30HBI OETOHA X , IPH KOTOPOH CO-
6uomaeTcs yenoBre (PUCYHOK A.7):

SN, +T N, =0 (A37)

Pucynok A.7 — Bricora cxxaroit 30HbI O€TOHA
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Pacuetsl opranmsyrorcs B TabmuuHoM Buae. OnHa Tabiuiia COAepKUT UH(popma-
LU0 JUIsd pacyeTa napamMeTpoB OCTOHHOW 4yacTu cedeHus (tabmuua A.l), a apyras — s
pacuera napamMeTpoB apMupoBanus (Tabnuua A.2).

Tabnuna A.l
k ak Sk Abk hk gbk O-bk ka Mblc
/n rpan, M M M - MIla MH MHwM
1 51,7 0,00940 | 0.00940 0,78 [ 0,00302 15,5 0,14570 0,11365
2 73,7 0,02612 [ 0,01672 0,74 [ 0,00207 15,5 0,25916 0,19178
3 91,1 0,04721 | 0.02109 0.7 0,00112 15,5 0,32690 0,22883
4 106,3 0,07164 | 0,02443 0,66 | 0,00017 5,5 0,13437 0,08868
5 120 0,09827 | 0.02663 0,62 [ -0,00079 0 0 0
6 132,8 0,12673 | 0,02846 0,58 [ -0,00174 0 0 0
7 145,1 0,15683 | 0,03010 0,54 [ -0,00269 0 0 0
8 156,9 0,18769 | 0,03086 0,5 -0,00364 0 0 0
9 168,35 0,21932 | 0,03163 0,46 | -0,00460 0 0 0
10 180 0,25133 | 0,03201 042 [ -0,00555 0 0 0
11 191,5 0,28333 [ 0,03200 0,38 [ -0,00650 0 0 0
12 203,1 0,31497 | 0,03164 0,34 [ -0,00745 0 0 0
13 214,9 0,34583 [ 0,03086 0.3 -0,00840 0 0 0
14 2272 0,37593 | 0,03010 026 [ -0,00936 0 0 0
15 240 0,40439 | 0,02846 0,22 | -0,01031 0 0 0
16 2537 0,43102 | 0,02663 0,18 [ -0,01126 0 0 0
17 268,9 0,45544 | 0,02442 0,14 | -0,01221 0 0 0
18 286,3 0,47653 | 0,02109 0,1 -0,01317 0 0 0
19 308,3 0,49325 | 0,01672 0,06 | -0,01412 0 0 0
20 360 0,50265 | 0,00940 0,02 | -0,01507 0 0 0
Hroro: | 0,86613 0,62294
Tabnuna A2
i ai Asi & si o si N si M si
/i M M - MIla MH MHwm
1 0,065 0,00031 0,01400 350,0 -0,10850 -0,00705
2 0,098 0,00031 0,01321 350,0 -0,10850 -0,01063
3 0,191 0,00031 0,01100 350,0 -0,10850 -0,02072
4 0,325 0,00031 0,00781 350,0 -0,10850 -0,03526
5 0,475 0,00031 0,00424 350,0 -0,10850 -0,05154
6 0,609 0,00031 0,00105 210,0 -0,06510 -0,03965
7 0,702 0,00031 -0,00117 234,0 0,07254 0,05092
8 0,735 0,00031 -0,00195 -350,0 0,10850 0,07975
9 0,702 0,00031 -0,00117 -234,0 0,07254 0,05092
10 0,609 0,00031 0,00105 210,0 -0,06510 -0,03965
11 0,475 0,00031 0,00424 350,0 -0,10850 -0,05154
12 0,325 0,00031 0,00781 350,0 -0,10850 -0,03526
13 0,191 0,00031 0,01100 350,0 -0,10850 -0,02072
14 0,098 0,00031 0,01321 350,0 -0,10850 -0,01063
Hroro: -0,85312 -0,14106
3HauyeHus mapameTpoB TabmuIi] A.1 1 A.2 nOJydCHbI IPH X = 0,147
ITpoBepsaem ycnosue (A.35):
20 14
S N, +> N, =086613 +(-085312 )= 0. (A.38)
k=1

i=1
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YcnoBue coomoaacTes.

Pacuer mpenenbHOro n3rubaronero MOMEHTa M, TIPOM3BOAMTCS 1O (hOpMYIIE:

M, =M, +M,_ =1000 [062294 +(-0.14106 )]= 481 ,9xHn . (A.39)

ult

TIpoBepsieTcs yCIOBUE IPOYHOCTH:

M'<M,. (A.40)

410 xkHy < 481 ,9«Hw . (A41)

Yca0BHE NPOYHOCTH COOMIOAACTCA.
A.1.2 PacuersI 10 BLIHOCIHBOCTH

Pacter 110 BEIHOCTMBOCTH MPOM3BO/MTCS HA 3HAKOIICPEMEHHBIC HATPY3KH, TaK Kak
M/ =-27xH <0,aM] =158 xHu > 0. 103TOMy GbInl Obl HEOGXO/M PACUET FEOMETPH-
YECKUX XAPAKTEPHCTHK HOPMaTBHO OPHEHTHPOBAHHOIO CEUEHHSA M OOPATHOTO CEUCHHS,

HO TaK Kak CCUCHUC SABJIACTCA CUMMCTPHUYHEIM, TO IIPOU3BOIUTCA PaCYCT r€OMETPHICCKUAX
XapaKTCPUCTHK TOJIbKO HOPMAJIbHO OPHUCHTHPOBAHHOI'O CCUCHMSI.

A.1.2.1 PacdeT reoMeTpHIECKHX XaPAKTEPHCTUK CeYeHUsI

IIpom3BoanTest MOAOOP BBICOTEI CXKATOM 30HBI OETOHA X , IPU KOTOPO# cobironaet-
Cs YCIIOBHE:!

-8" =0, (A.42)

rae s — CTaTMYECKU MOMEHT HHEPLUHU CKATOW YaCTHU CEYCHUS, JISKALIECH BBIIIE IEHTPA
TSOKECTH IPUBEACHHOIO CEYEHHS U B3ATHIH OTHOCUTENBHO LEHTPA THXKECTH IPUBEAECHHOIO
CEUCHMUS, M3;

H

5" — CTaTHYECKUH MOMEHT MHEPLUM PACTSAHYTOM YaCTHU CEUYCHUS, JIEXKALIEH HUKE
LIEHTPA THKECTH NMPUBEACHHOTO CEYCHUS U B3AThI OTHOCHTENIBHO LICHTPA THKECTU MpU-
BEJIEHHOTO CEYEHHS, M.

Hmxe mnpencraBieH pacyeT, COOTBETCTBYIOINME TOCNCAHEH WTepaluy, IIpH
X =0,229 m .

VYroi, 0XBaTHIBAOLINI CXKATHIH CETMEHT CEYEHHs & , ONPEACIICTCA TEOMETPHYECKU
(pucyHok A.8):

(D/Z—X)zzar005(0,8/2—0,229W
\ D/2 ) L 0,8/2 )

a = 2ar cos

=129 ,4°. (A.43)
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PucyHok A.8 — CxeMa K ONPeAEIICHHTO YT, OXBATHIBAIOMIETO CHKATEIA CETMEHT CEUEHSI

TInomans cxaroit OETOHHOM YacTH 4, ompenensercs mno Gopmysie:

[D®(na WT 0,8 (z129 ,4° . , ,
4, =|—| —-sih @ ||= ——| ————sin 129 ,4" | = 0,11886 & . (A.44)
L 8 180 J| 8 180

Paccrosiane MCKIY HYDKHEH rpaHbilO CCHYCHUS U LMEHTPOM THKCCTH CXKATOM OCTOH-

HOIf yacTu y, ompezaensercs mo gopmyne (pucyHok A.9):

[ 3\ il
L ofe 2= |
D N L 360 ) |08
Y,=— =—+
2| 3( o - o ) | 2
‘ 3—— s cos ———— |
| 360 360 360 J |
r 1 (A.45)
| 0.3 7129 4 |
,8| sm
| 360 |
+ =0,6653 M
I 5 z129 4° 7129 4° 7129 ,4° I
— ——— — Sm cos -
L 360 360 360 J

Y. m. cocamoti
7 AGemomiou yacmu

I

PucyHok A.9 - [onokeHne eHTPa TSHKECTH CKATOM OETOHHOM JacTh

yC‘
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Crarndeckuii MOMEHT WHEPIMH CXaToll OETOHHON YacTH S, OMpPEAENAeTcs MO
thopmyne:

S, =A4,(y.-D+Xx)=0,11882 (0,6653 — 0,8+ 0,229 )=0,01121 " (A.46)

Pacuer reoMeTpHYECKHX MapaMETPOB apMATYPHBIX CTCPXKHEI HPOU3BOJUTCS B Ta0-
JIMYHOM BHJIE (Tabmuua A.3), HCXOAS U3 CNEAYIOMIX MPEATOCEUIOK:

IpH a_ > a, (A47)
a,=a’, (A.48)
A, =45, (A49)

MPH a,, < a, (A.50)
a,=a’, (A.51)
A, =A% (A.52)

B dopmynax (A.47) — (A.52):

a, — PACCTOSHHUE MEX/TY HWKHEW IpaHu CEYEHHS U LIEHTPOM TSDKECTH : -TO psijia ap-
MHUPOBAHHUS, M;

a — BbICOTA PACTAHYTOM 30HbI OeTOHA (PHCYHOK A.9), M;

a’ — PacCTOsIHUE MEXY HIDKHEN IPaHbIO CEYEHUS U TICHTPOM TSKECTH i -TO CXKaro-
TO psifia apMUPOBAHMS, M;

A, — TUIOMA/b  -TO PsiTa APMHPOBAHHS, M,

st

4° — IIIOMANE : - TO CHKATOTO PAJA APMUPOBAHHS, M,

a? — PacCTOSHUE MEXKAY HUKHEH IPaHbI0 CEUCHHS W LIEHTPOM TSDKECTH i -TO PacTsi-
HYTOTO Psiia apMHUPOBAHHUS, M;

A7 —NIJ0IIAnb i - O paCTAHYTOTO pAa apMUPOBAHMS, Mz.

si

PaccrosiHHE MEKIY HIDKHEN IPAHBIO CEYCHUS U HEHTPOM TSDKECTH 7 -TO apMaTypHO-
TO CTEPIKHS @, JOMYCKaeTcs onpeAensath no ¢popmynam A.21 — A.23.
BeicoTa pacTsHyTOM 30HBI OETOHA a OmpeAensercs no gopmye:
a=D-X =0,8-0,229 = 0,571 a. (A.53)

CraTnueckuii MOMEHT HHEPLMH 7 -0 CXKATOTO PsAa apMUPOBAHUSI, B3AThIA OTHOCH-
TEBHO LEHTPA TSHXKECTH MPUBEACHHOTO CEYEHHS S, , OTIpeeNsiercs mo hopmyiie:

i =45(a; - a) (A.54)

si\"si

CTaTuuecKuii MOMEHT WHEPIHH 7 -TO PACTSHYTOTO pPsiia apMHPOBAHMS, B3ATHIA OT-

?

HOCHTEJIBHO IIEHTPA THKECTH MPUBEICHHOTO CEICHHS S, , ONpeAensercs no GopmyJie:

St=al(a-al) (A.55)

i
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Tabauma A3

a, A, al, 4] S, I al A7 s’ 17

M M2 M M2 M3 M4 M M2 M3 M
0,065 | 0,00031 - - - - 0,065 | 0,00031 | 0,00016 [ 0,00007937
0,098 | 0,00031 - - - - 0,098 | 0,00031 | 0,00015 [ 0,00006936
0,191 | 0,00031 - - - - 0,191 | 0,00031 | 0,00012 [ 0,00004476
0,325 | 0,00031 - - - - 0,325 | 0,00031 | 0,00008 [ 0,00001876

0,475 ] 0,00031 0,475 [ 0,00031 | 0,00003 | 0,00000286

0,609 | 0,00031 | 0,609 [ 0,00031 | 0,00001 | 0,00000045 - - - -

0,702 | 0,00031 | 0,702 | 0,00031 | 0,00004 | 0,00000532 - - - -

0,735 [ 0,00031 [ 0,735 | 0,00031 | 0,00005 | 0,00000834 - - - -

0,702 | 0,00031 | 0,702 | 0,00031 | 0,00004 | 0,00000532 - - - -

0,609 | 0,00031 [ 0,609 | 0,00031 [ 0,00001 | 0,00000045

0,475 | 0,00031 - - - - 0,475 | 0,00031 | 0,00003 | 0,00000286

ot | et | et | e | et
hw,\,,_‘o\ooo\loxun.pwm»—:a ~

0,325 | 0,00031 - - - - 0,325 | 0,00031 | 0,00008 [ 0,00001876
0,191 | 0,00031 - - - - 0,191 [ 0,00031 | 0,00012 | 0,00004476
0,098 | 0,00031 - - - - 0,098 | 0,00031 | 0,00015 [ 0,00006936

Wroro: | 0,00015 | 0,00001988 0,00092 | 0,00035085

CraruyecKuii MOMEHT MHEPIIMHU CXKATON YacTH CEUeHMs s’ ompenensercs mo (op-
MyJIe:

P =8, + (n=1)3 S7 =0.01121 + (15 -1)0,00015 =0.01331 . (A.56)

b

S

i=1
CraTryeckuii MOMEHT WHEPLUH PACTSIHYTOH 4acTH CEYeHHWs $” Ompenesnsercd 1o
dopmyie:

S"=n'y S =15-0,00092 =0,01380 . (A.57)
i=1

[IpoBepsiem ycnosue A.42:
s%_ 8" =0,01331 -0,01380 =~ 0. (A.58)

CoOCTBCHHBIM MOMEHT WHEPLHMH CkaToif OETOHHOW 4acTH KpYIJIOro cedeHws I,
OnpeAcnsaeTcs no Gopmyne:

2 4

D' (ﬂ'a . ra Ta ) ( DW 0,8
1,,= — sin cos -4,ly,—— | =

128 {180 180 180 ) N 2) 128
, (A.60)
7129 ,4° 7129 ,4° 7129 ,4° ( 0781 4
. — sin cos - 0,11882 | 0,6653 — — | =0,000431 wm .
180 180 180 L 2 )

MoMeHT WHepIHH CKaToii OCTOHHON 4YacTW CEYECHWs I,, B3ATHIA OTHOCHTEJILHO
[IEHTPA TSHKECTH MPUBEICHHOTO CEYEHHS, ONPEIENeTCs 10 popMye:

2

I, =1,,+ A,y =0,000431 +0,11886 -0,0043 * = 0,001488 ", (A.61)
y,=y,—a=0,6653 — 0,571 =0,0943 wn. (A.62)
B ¢opmynax (A.61) — (A.62):
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, — PaccTOSHHE MEXIy IEHTPOM TDKECTH CKaToif GSTOHHOH 4acTW M LECHTPOM
TSDKECTH OPUBEICHHOTO cedeHus (PUCYHOK A.10), M.

m. Cafcamou
o 7 Y.

/(/Q/ 7 47fx6amouuouuaawu

Ve

PucyHok A.10 — PaccTosiHie MKy IIEHTPOM TSDKECTH CKaToi OETOHHOM 4acTH U IeH-
TPOM TSKECTH NPUBEICHHOTO CEYECHUS
MOMEHT HMHEPLHH -T0 CKATOr0 Psiia apMUPOBAHUS I°, B3ATHIA OTHOCHTEIBHO
IIEHTPA TSHKECTH MPUBEACHHOTO CEUEHHs onpeaensercs no ¢opmyse (Tabnuna A.3):

In=4(a-a’). (A.63)

MOMEHT MHEPLUH i -0 PACTAHYTOTO PS/ia APMHUPOBAHMS 77 , B3ATHINl OTHOCHTEIEHO
TIEHTPa TSHKECTH MPUBEACHHOTO CeUeHUs onpeensercs no gopmyde (tabnuua A.3):

1" =a(a-a?). (A.64)

MOMEHT MHEPIUN TPUBEACHHOIO CEUECHUs], B3ATHI OTHOCUTENBHO LIEHTPA TIXKECTH
MPUBEACHHOTO CEUCHHUS I,,, , OMPENEIETCS IO GopMyIIe:

I, =1, +@-)Y I +n'Y I ==0,001488 + (15 —1)0,00001988  +
c Z Z (A.65)

+15 -0,00035085 = 0,00703 .

A.1.2.2 Pacyer no BEIHOC/AHBOCTH

ITpUHUMAETCS, UTO HArPy3KH BbI3bIBAIOLIME CXKATHE BEPXHEH MpaHu CEUEHUs, OTHO-
CSITCS K TIEPBOMY 3arpy>KCHHUIO, & Harpy3KH, BBI3LIBAIOIINE CKaTHe HIDKHEH IpaHu ceue-
HHS, OTHOCATCS KO BTOPOMY 3arpyxeHuro. [looTomy Temepp M, =158 xH |, a
M = 27 Hn

PacyeT HOPMAIbLHBIX HAIPSDKEHUN B OCTOHE M apMaType IPH 3HAKONEPEMEHHBIX
HarpysKax MpOU3BOUTCS IO (hopMynam:

, MTXx, 158 .0,220

o, = =5.2Mlla , (A.66)

1., " 000703 1000

"

s 0, (A.67)
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ol =0, (A.68)

!
MIx, 27 0,229
P Sk = 0,9Mlla , (A.69)
1., 0,00703 1000
M [x, -(D- 158 [0,229 - (0.8 — 0,735

0:=_”v 1 [ 1 ( D s max )]=_15 [ ( )]=—55,31\1Ha . (A70)

1., 0,00703 -1000

M (D-X -a . 158 (0.8 — 0,229 - 0,065

Pt ( = ) _ 15 ( ). 170 6Mlla | (A.71)

0,00703 -1000

red 1

S —X,) - 27(0.735 — 0,220
o?f = n'lM ‘ =15 Elo. 229) 29 ,2Mla , (A.72)
1., 0,00703 1000
i |(x, - a,,) - 27](0.220 - 0,065
n- —n'| S =15 7l )_ —9,4Mlla . (A.73)
T 0,00703 -1000
B dpopmynax (A.66) — (A.73):
o} — HOPMAIBHBIC CKMMAIOIIVE HAMPSHKEHHS B OETOHE B BEPXHEH TPaHH CEYeHHs

ot M/ (pucyHok A.11), MIla;

X,=X,=X =0,229 » — BBICOTA CXXaTO 30Hbl OETOHA HOPMAJILHO OPUEHTHPOBAHHOTO
ceueHus cornacHo A.1.2.1;

I, =1.,,=1,=0,00703 »* — MOMEHT HHEPLHMH HOPMAIHLHO OPUCHTUPOBAHHOTO MPH-

BEJICHHOTO CEYEHHS, B3ATHIf OTHOCUTENIBHO IIEHTPA TSDKECTH HOPMAJIbHO OPUCHTUPOBAH-
HOTO IPUBEACHHOIO CEYCHMS, OIIpeAeNICHHbIN Mo dopmyiie (A.65);

o, — HOpMAbHBIE HANPSKEHUS B OCTOHE B HIDKHEH TPaHy CEYCHUA OT M, (pHCY-
HOK A.11), MI1a;

— HOPMAJIBHBIE CXKMMAIOIIME HANPDKEHUS B OCTOHE B BEPXHEH I'PaHH CCUCHUS

B

T2

oT »m/ (pucyHok A.11), MI1a;

o), — HOPMAIBHEIE HANPsOKEHHUS B OCTOHE B HIDKHEW I'paHM CEYCHUS OT 1, (pHCY-
HOK A.11), MI1a;

B

o’ — HOPMAJBHBIE COKMMAFOIINE HATPSHKCHHUS B BEPXHEM apMaTypHOM PAAY, Jicxka-

51
muM BONMK3M HauOoJIee CKaToif rpaHu cedeHws, oT u / (pucyHOK A.11), Mlla;
a,, — PACCTOSHIE MEKAY HUKHCH TPAHBIO CCUCHMS M LCHTPOM TSDKECTH HAnOoJce

YIAJICHHOTO OT HEE psja apMUPOBAHKs COINIACHO Tabmule A.3;
o/ — HOPMAIbHBIE PACTATHBAIOIIE HANPSDKEHNUS B HIDKHEM apMaTypHOM PSAy, Jie-

s1

JKAIIM BOTI3M HAMOOJIee PACTAHYTOM IPAHH CedeHHs, oT M | (pucyHok A.11), kH/m?;
a,, — DPACCTOSHHE MEKNY HIDKHEH IPaHBIO CEUEHHS M LIEHTPOM TSDKECTH Hamboee
IPUOTVDKEHHOTO K Helf psiia apMHpPOBAHMS COTNAcHO Tabmume A.3;

o’ — HODMA&IBHBIC PACTATMBAIOIME HANPSDKCHUS B BEPXHEM apMaTypHOM DSy,

52

JieKaImuM BOITH3H HauOoliee pacTAHYTOM TpaHy CeUeHHs, OT a1 (pucyHok A.11), MIla;
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o — HOPMAIIGHBIE CKUMAKOLINE HANPDKEHHS B HIDKHEM apMaTyPHOM DsLy, JexKa-
M BONK3M Hauboee CKaToil TpaHu cedeHus, oT M/ (pucyHok A.11), MITa.

D'gz O
. Yob/n
N /'
al/n
..O.;fz

Pucynok A.11 — OmrOpel HOPMANBHBIX HANPKEHUH B CEYEHHH NMPH 3HAKOMEPEMEHHBIX
Harpyskax

Pacuer k03¢ puLHEHTOB aCHMMETPHH LMKJIA UL GETOHA M apMaTyphl PH 3HAKOIIE-
PEMEHHBIX Harpy3kax IpOH3BOAUTCS MO (hopMyIaM:

E_O.:mm _ min {O-l:;o':z}_ 0 -0 A.74
R AT A7H
" o'bHrmn min {(TZ;O'::} 0
py =T TaITul. — oo, (A.75)
O pmax max {(T/:I’o-b2} b2
P . 5, B .
B s i mn {5:1;5:2} min {- 55,3:29 ’2} -33.3
= = = = =-1.89,
P e ) e sl w2 (A76)
" . Ho_H
= = = = =-0,06.
s aﬁm max {crj:ai} max {170 .6;*9.4} 170 .6 (A77)

B dpopmynax (A.74) — (A.77):

p. — KOO(PQULUMEHT aCHMMETPUH ITUKJIA MOBTOPSIOIIMXCS HAPSKEHHM B GETOHE MO
BEPXHEH IpaHU CEYCHNUS,

ol — MUHIMAabHEIC HOPMAJIbHEIC HANIPSDKECHUS B OETOHE IO BEpXHEH rpaHu ceve-
nus, MIla;

B

o!. — MaKCHMaIbHBIC HOPMAIbHEIC HANPSOKEHUS B OCTOHE 10 BEpxHeil rpaHu ce-

b max

yeHus, MI1a;

pi’ — K02GGOUIMEHT aCHMMETPHUH IUK/IA TTOBTOPSIOIMXCS HAPsHKEHHIA B GETOHE 10
HIDKHEN TPaHU CEYCHHS,

H

o/ — MHHAMAJbHBIE HOPMAJbHEIC HANPDKEHHS B OCTOHE MO HIDKHEH TpaHH cede-
Hus, Ml la;

H

o). — MaKCHUMAaJbHble HOPM&IbHbBIC HANPMKECHUS B OCTOHE MO HWKHEH TpaHu ce-
yenus, Ml a;

B

p! — KOI(PULHEHT aCHMMETPHH IMKJIA TIOBTOPSIOIIMXCS HATNPSKEHUH BEPXHETO
psiia apMUPOBAHHUS,
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z

. — MUHAMAJBbHBEIE HOPMAJBHBIE HANPSXKEHUS B HIDKHEM apMaTypHOM psy,

KH/M%;
?  — MaKCHMAJIbHbIE HOPMAIbHBIC HANPSOKEHWS B HIDKHEM apMarypHOM psny,
MIla;
p! — k03 GUIMEHT acCHMMETPHU LMKJIA MOBTOPAIOLIMXCS HAMPHKEHAN HUDKHETO
psia apMUPOBAHMUS,

H
o
smin

MlIla;

ol . — MaKCHMaJbHBIE HOPMAJIbHBIE HAMPSOKCHHUS B HIDKHEM apMaTypHOM psfy,
MlI]a.

PacueTHBIE COPOTUBIICHHs OETOHA CKATUIO R, M aPMaTypHOIl CTaH PAaCTSKEHHIO

MpU pacueTax Mo BEIHOCIMBOCTH NPU 3HAKOIEPEMEHHBIX HArpy3Kax OMPEHENAIOTCS MO
(opmymnam:

— MUHHMMJIbHBIE HOPMAIbHbIC HAOPSKEHHS B HIDKHEM apMaTypHOM pAAy,

R, =0,6p,6,R, =0,6-1,31-1,0-15,5=12 2Ma , (A.78)
R)=¢)p, R =032-1,0-350 =112 Mlla , (A.79)
H_ m

Ry =2z, B, R =052 -1,0-350 =182 ,7Mlla . (A.80)

B dopmynax (A.78) — (A.80):
B, =131 — K03(uIIenT, yauTHBaOHit pocT mpoyHocTH 6eToHa B30 BO BpeMeHH
U mpuHuUMaeMblii no tTabauue 7.8 CIT 35.13330;

£,=10 — KO3((ULUEHT, 3aBUCAMMNA OT ACHMMETPUM LHUKIA IOBTOPSIOIIMXCS
HaIpsDKEHUH B OETOHE p, W MPHHAMAaEMBIi o tabmuue 7.9 CIT 35.13330;

B

¢f =032 — KOO(QUIMEHT, 3aBHCAIMIA OT ACUMMETPUH LMKIA TOBTOPSIOIIMXCS

HANPSOKCHUAN B BEPXHEM Psily apMUPOBAHUS »” W NMpHHUMAaeMblid no tabmuue 7.17 CII
35.13330;

8,, =1 — kK03)QHUIHEHT, YINTHBAIOIKH BIMAHAC HA YCIOBHSA PaGOTHI apMaTypHBIX

DIIEMEHTOB HAJIMUMS CBAPHBIX CTHIKOB MM NPUBAPKK K apMATypPHBIM 3JI€MEHTaM APYIUX
3JIEMEHTOB M MpuHUMaeMeblil mo tabmune 7.18 CII 35.13330 (mpu OTCYTCTBUM CBapku

B =1

£" =052 — KOI(PULUMEHT, 3aBUCAIMA OT aCUMMETPHU LMKJIA TOBTOPSIOMIMXCS
HaNpsDKeHUM B HIWKHEM Psly apMUPOBAHHS o ¥ NPHHUMAaeMbIi no Tabmune 7.17 CIT
35.13330.

YCI10BUS BLIHOCTUBOCTH NPOBEPSIOTCA IO (POpMyIaM:

B, _H
O = TAX {Gbl’abl}s R

(A.81)

max {5,2;0.9} = 5,2MIa < 12,2MTa ; (A.82)
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ol SR (A.83)

29 2MMa <112 Ma ; (A.81)
ol <RI (A.82)
170 .6 MITa <182 ,7Mila . (A.83)

YCIO0BHA BHIHOCTMBOCTH 10 OSTOHY ¥ apMaType COOIF0alOTCSL.

A.2 Pacdersl 110 BTOPOIi rpynne npeaejbHbIX COCTOSTHUI

JUis pacdeToB MO BTOPOH TPyMIE TPENCITBHBIX COCTOSHUM HEOOXOAMMEI CIETyIO-
TIHIE MCXOJHBIC TAaHHEIC:!

Comnpotusierne 6eToHa B30 0ceBOMY CXaTHIO [UIS PACUETOB IO MPEAOTBPAILCHHUIO
00pa3oBaHus B KOHCTPYKIMAX MPOTOIBHEIX TPEIIMH HA CTAIWH AKCIUTYyaTAIIMH COTIIACHO
tabmuue 7.6 CI135.13330 R, .., = 14 ,6MIla

o

HopmarusHoe conpotusieHne apmarypsl kitacca A400 (A-IIT) cornacko Tabmunam
7.1517.16 CI135.13330 R, = 390 Mla

>

Mopayne ympyroctm apMarypel  cormacHo Ttabmume 7.19 CIT  35.13330
E, = 200000 Ma

Koad¢rurent npusenenus apmupoBanus k 6etoHy B30, yuureBarommii BHOpo-
HOM3y4ecTr 6ETOHA M TPHHIMAEMBIH COTNIacHo ykazaHusM 1. 7.48 CIT35.13330 »'=15 ;

Wsrudaronuii MOMEHT I PAcYeTOB MO BTOPOH TPYMIE NMPEACTBbHEIX COCTOSHUIMA
MY =148 xHu

IIpenenbHOE 3HAYCHUE PACUETHOM IUMPUHBI PACKPHITHA TPEIIMH KATETOPHH TIO
TPEMMUHOCTOMKOCTH 3B, cornacHo Tabmine 7.24 CI135.13330 o, = 0,03cn .

A.2.1 PacueTbl o 00pa30BaHUIO TPEIMH

Pacuer mo 00pa30BaHUIO TPEIIMH 3aKIIIOYACTCA B OTPaHUUYCHHH HOPMAIBHBIX COKH-
MAIOIUX HampsbkeHwit B OeToHe. I pacdera HaNMpPsDKEHH IPEABAPHTENBHO HEOOXOIH-
MO BBEIYHCIIUTH T€OMETPUYECKUE XAPAKTEPUCTUKH CEUCHHUS.

A.2.1.1 Pacuer reoMeTpH4eCKHX XapaKTePUCTHK Ce4eHUsI

B kauecTBe IIpUMepa NPOM3BOAUTCS TONBKO 00A3aTENBHBI pacueT ¢ y4eToM K03 ¢-
(unueHTa NpUBENCHUS apMUpOBaHUS K OeTOHy »' coryacHO TpeGoBaHmsM n. 7.48 CIT
35.13330. PacyeT reoMeTpUYECKUX XapAKTCPUCTUK CEYCHHS MPU »' [IPOU3BOAWIICS paHee
cornacuo A.1.2.1.

A.2.1.2 Pacuersl no 06pa30BaHHIO TPELIUH

HopMmanbhble CXUMAOINIE HANPSDKCHAS B OETOHE o, ONPEAENsIoTes Ho Gopmyiie
(pucyHok A.12):
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MTx 148 - 0,229
o, = - = 4.8Mla | (A.84)

I 0.00703 1000

red

TJI€ X = 0,229 » — BBICOTA CXKaTo# 30HKI OeTOHA cornacHo A.1.2.1 (pucynok A.12);

1,, =0,00703 »' — MOMEHT MHEPLIUM TIPUBECHHOTO CEYEHWS, B3ATHIM OTHOCHTEIHLHO
[EHTPA THKECTH MPUBEJCHHOTO CEYeHHMs, corlacHo A.1.2.1.

Op

Pucynok A.12 — OnpenieneHre HOPMAIBHBIX CKUMAOIINX HANPsHKEHUH B OeTOHE

OrpaHrUeHIe HOPMAITBHBIX CKUMAIOMNX HATIPSOHKCHUN B OCTOHE o, MPOM3BOIAUTCS
COTJIACHO YCIIOBHIO:

Ty SR, s (A.85)
4,8Mla <14 6Mila . (A.86)
OrpannucHue o 00pa30BaHUIO TPELIMH BHIMOJHACTCS.

A.2.2 OrpannveHne HaNpPsKeHAH B pacTsAHYTOH apMarype

HopManbHble HanpsbkeHds B HanOomee pacTAHYTOM Psly apMHAPOBAHHSA o, OMpee-
asroTes mo opmyne:

M "(a-a . ) PREL (0,571 - 0,065 )

o,=n =1 =159 ,8Mila , (A.87)
1, 0,00703 1000
TIE a = 0,571 « — BBICOTA PACTSHYTOH 30HBI 6€ToHa, cormacHo A.1.2.1 (pucyHok A.13),
a,. =0.065 x — PaCCTOSHUE ME&KAY HanOolee PacTAHYTON IPAHBI0 CCYCHHS M LCH-

TPOM TSDKECTH HauOonee MPUOMKEHHOTO K HeW PAfa apMUpPOBAHHs COMIACHO Tabimile
A.3 (pucyHok A.13);

I =0,00703 »' — MOMEHT WHCPLUUH TIPUBCACHHOTO CCUYCHHU, B3SITHIIi OTHOCHUTEIIBHO

red

LIEHTPA TSDKECTH PUBEICHHOTO CeYeHMsI, coracHo A.1.2.1.
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Usmin

Pucynok A.13 — OnpeneneHue HOPMATEHEIX HAMPsOKCHAI B HanboJiee PaCTAHYTOM apMa-
TYPHOM CTEP)KHE

Pucynok 3.23 — CxeMa K oIpe/IeIIeHITO HalPsDKEHHH B PACTAHYTOM apMarype

Orpanvuenre HOPMaIbHBIX HANPSIKEHUI B HaOOJIee pacTSHYTOM psoy apMHPOBa-
HUS o, TIPOU3BONTCS COTIIACHO YCIOBUIO:

o,<R,, (A,88)

159 ,8MIla < 390 Mlla . (A.89)

OrpaHWYeHIE [0 HATPSDKEHUAM B PACTSHYTOM apMATYPE BBIIOJIHSETCS.

A.2.3 PacueTr 1IMPHHBI PACKPBHITHSI HOPMAJIBHBIX TPEIIHH

B KpyITBIX CEUCHMAX IUIOINAIb 30HbI B3AUMOACHCTBUS 4, M PafHyC apMHUPOBAHHUS
R, CIIENYET OMPENENATE I HanboIee PacTsHyTOrO CTEPIKHSL.

CyMMa prd A7 KPYIJIOLO CEUCHHS C apMUPOBAHUEM U3 OJUHOYHBIX CTEPXKHEN,
PaBHOMEPHO PACIIPEACICHHBIX [10 KOHTYPY, ONpelensaeTcs o Gpopmyre:

S prd = fd =1.0-2 = 2em, (A.90)
rae g, =1 — KO3(QQUIMEHT U1 OJMHOYHBIX CTCPXKHEH, YUUTHIBAIOLIUIL CTENIEHD CIETTe-
HHS apMaTyPHBIX JIEMEHTOB ¢ 6eToHOM coriacHo Tabmmme 7.26 CIT 35.13330;

d = 2en — JUAMETP CTEPXKHEH CEUECHHUS, CM;

JUIs KpyIibIX Ced4eHMi ¢ apMarypoi, pABHOMEPHO PAcClpeneneHHoi N0 KOHTYpY,
panguyc B3aUMOJCHCTBHS IPUHUMACTCS » = 34 .

IInomane 30HBI B3aUMOACHCTBHUSA Ul HOPMAJILHOIO CEYEHHS, OTPAHMYMBACTCS
Hapy>XHBIM KOHTYPOM CEYCHHS, PaJHyCOM B3aMMOJACHCTBHUS » H HE JO/DKHA BBIXOIWTH 34
[peAenbl pacTAHYTOH 30HBI ceueHus. [Lmomans 30HBI B3AMMOACHCTBUA ONpECHSeTCs
TEOMETPHYECKH A, = 151,78cn° (PUCYHOK A.14).
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ppaxmuueckan Ar pacuemnas Ar

Pucynok A.14 —ITnowane 30HsI B3aUMOACHCTBUS
Pamryc apMupoBaHus &, oHpeAenseTcs no hopmye:

A 151,78

-

R = Sod " 75,89 cm . (A91)

JUts cTepKHEBOH apMaTyphl nepHoau4eckoro npoduist knacca A400 kosddurmment
PACKpHITHA TPEMINH » OTIpeenseTcs 1o Gopmyie:

w = 1,54R, =1,54J75 89 =13 1o (A.92)

PacueTHast mMUpHHA PACKPHITHA HOPMAIBHBIX TPELUMH o, ONPEAEIAETCS MO popMy-
Te:
= 159 .8

s

a, = v = 13,1 = 0,01 em .
E, 200000 (A.93)

IO o, =159 8Mila — HAIPSHKCHAS B HANOOJIEE PACTAHYTOM CTEPIKHE APMHPOBAHMSL COIJIAC-
HO A.2.2, MI1a.

OrpaHUYeHNEe MIHPUHBI PACKPHITHS HOPMAIBHBIX TPSLIHH POU3BOIHTCSA COITIACHO
yCJIOBHIO!

a <A, (A.94)

0,01 < 0,03 ca . (A95)

YcnoBue mo OIrPaHNYICHUTIO MUPHUHBI PACKPBHITHA HOPMAJIBHBIX TPCIIWH BBINMOJIHSICT-
Csl.
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