12) Pacuet KB KOHCTpYKI[Mii C y4eTOM Nepepacnpezie/ieHus yCHInii.

CylHOCTb pacyeTa CTaTUYECKU HEONPe/Ie/IMMBIX 3KeJ1e306e TOHHBIX KOHCTPYKLMH C y4eTOM Nepepacipe/ieseHUs1 YCUIUH 3aK/II04aeTcst
B cjeaywoueM. [Ipy HEKOTOpOM 3HAYEHHM HAarpys3KH HalpsDKEeHUsl B PACTSHYTOM apMaType M3 MSTKOHM CTaJu JOCTHUraloT Ipejesa
TeKy4ecTH. C pa3BUTHEM B apMaType IJIaCTUYECKUX JedopManuil (TEKy4ecTH) B XKese300eTOHHON KOHCTPYKIMH BO3HUKAET Yy4acTOK
GOJIBLIMX MECTHBIX JedopMalyii, Ha3bIBa€MbIH MJACTUYECKUM IIAPHUPOM. B cTaTHyecku HeompejesMMON KOHCTPYKLHH, B GalKe,
3allleMJIEHHOH Ha Oomopax, C NOsiBJeHHeM IIaCTUYECKOro IIapHHpa MOBOPOTY yacTed 6GasKM, PasBUTHIO NPOTHOA CUCTEMBI U
yBEJIMYEHUIO HaNpSDKEHHH B CKAaTOW 30HE MNPENSITCTBYIOT JIMLIHME CBSI3H, NO3TOMY NpPU Ja/IbHEHIIEM yBeJMYEHUHM Harpysky,
paspylleHHe B IJACTH4YeCKOM LIApHUpPe He NPOU30HAET A0 TeX IOp, NMOKa He MOABATCA HOBble IUIACTHYECKHe LIAPHUPLI U He
BBIKJIOYATCA JIMIIHME CBSA3M. B cTaTHyeckH Heompee/MMON CHCTeMe BO3HHKHOBEHHE ILIACTUYECKOro IIapHUpa PaBHOCHJIBHO
BBIKJIFOYEHHIO JIMIITHEH CBA3M M CHIPKEHHIO HA OJJHY CTelleHb CTaTHU4eCKOH HeoNpee/TMMOCTH CHCTeMBI. JlJis pacCMOTPeHHOM 6asKu ¢
JIByMs 3allleMJIeHHBIMH KOHIIAMH BO3HUKHOBEHHE NePBOro MJIAaCTHYeCKOro IapHHUpa MPeBPaILaeT ee B CUCTEMY, OJJUH pa3 CTaTHYECKH
Heolpe/ie/IMMYI0; IOTePs TeOMeTPHYECKOW HeHW3MeHSIeMOCTH MOXeT HACTYHNUTb JIMIIb C 06pa3oBaHHEM TpeX IJIaCTUYeCKHX
IapHUPOB—HA 06enX ONopax U B IPOJIeTe.

B cTraTuuyecku HeomnpeAeJMMOH  KOHCTPYKUMHM IOC/Ie  IOSIBJEHHUs c. =R

IJIACTUYECKOrO  IIApHMpA MpU JaJbHEHLIeM YBEJWYEHHWH HarpysKu b b
NPOUCXOJUT  INepepacnpeje/ieHHe  W3rMOAIUX  MOMEHTOB  MEX.Ay
OT/EeJIbHbIMU cedyeHUsIMHU. [Ipy 3TOM fiedopMalvy B MJIACTUYECKOM IIApHUpe

HapacTaloT, HO 3HAayeHHe HW3TMOaloLlero MOMEHTA OCTAeTCs MHPEXHUM: M
M=RsAszb. 0chb
[Ipy HEKOTOPOM 3HA4YEHUHU HArPy3KH HANpsDKEHHUs] B PACTSHYTOH apMaType

M3 MATKOW CTa/lM JOCTHUTaIoOT npejesa Tekydectd. C passuTtueM B apmatype | }b—— — — — | —
IJIACTUYECKUX JedpopManuil (TEeKy4ecTH) B )Kes1e306eTOHHOH KOHCTPYKLUU HU/A. AUHUA
BO3HMKAeT y4YacTOK OOJIBIIMX MEeCTHBIX JepopManuil, HasbIBaeMbIi N
IJIACTUYECKUM IIapHUPOM.
B craTtuyecky ompeje/MMbIX KOHCTPYKLHUSAX C MOSIBJEHHEM IIAPHHUpA ITOJA 1 1 L
BJIMSIHUEM B3aMMHOTO NOBOPOTA 4YacTeHd 6GalK¥ M 3HAYUTEJBHOrO Imporuba

BbICOTA CXAaTOH 30HBI COKpalllaeTcs, B pe3ysjbTaTe 4Yero JOCTUraeTCs c. < R

HanpsDKeHne B CKaTod 30He O = Rb .

B craTuuecku HeonpeAeJNMMbIX KOHCTPYKIHUAX C MIOABJIEHUEM IJIACTUYECKOI'0 lIapHUpa MOBOPOTY yacreu 6aJIKI/I, Pa3BUTHUIO HpOI‘I/I6a
CHUCTEMBbI U YBEJIMYEHHUIO HaHpH)KeHPII;I B CXKAaTOU 30He npenAaTCTBYIOT JIMILIHHE CBA3H (3aH.[eMJIeHI/IH Ha OHOan), BO3HHKaeT CTaausa HAC

lla, mpu kotopoii Oy = O, Ho Oy < Rb' [TosToMy npu fAanbHeHlleM yBeJWYEeHUM HArpysku paspylieHue B IJIaCTUYeCKOM

y’
IIapHUpe He NMPOU30HAeT [0 TeX NOp, NMOoKa He MOSABATCA
g el db<Rb HOBBIE IJIACTHYECKHEe IIaPHUPBI U He BBIKJIIOYATCA JIMLIHAE
" cBsA3u. [losiBJIeHHe IJIACTUYECKOro IIapHHpAa PaBHOCHJBHO
Ny BBIKJIIOYEHUIO JINIIHEH CBA3W U CHHXKEHHUIO Ha OJHY CTeleHb
— CTaTU4YeCKOW HeonpeJesMMOCTH CUCTeMbl. B o6LieM ciyyae
= 1oTepsi reoMeTpU4YecKOW HEU3MEHSIEMOCTH CHUCTEMBbI C N
mEE c{?‘l JIMIIHAMHM  CBA3fIMM HACTymaeT ¢ o6pasoBaHueM n+1
l L MJIaCTUYECKUX LIAPHUPOB.
pri e B craTuyecku HeompeJesMMbIX KOHCTPYKLUSX IOCJe
Gy As NOSIBJIEHUS] lIApHUpA NpPU JaJbHEHIIeM yBeJIUYeHHUU
Harpy3KH IPOUCXOAUT IepepacnpejieieHue H3rH6GaroLinx
MOMEHTOB MeXJy OT/eJbHbBIMH CedyeHUAMH. [Ipy 3TOM
Puc. 11.11. Cxema o6pa- febopMalMM B IUIACTHYECKOM LIApPHUPe HApacTalT, HO
30BaHHs NAACTHYECKOr O 3HaueHHe W3rubarollero MOMEHTa OCTAaeTCs MpPeXHUM:
WapHHPA B KeJe300eTOoH- M=RsAsZp.
HBIX GaaKax [lnreyo BHyTpeHHeH mapel cua Zb mocie o06pa3oBaHUS
a — naacruneckud wapuup 8 IJIACTUYEeCKOT0 LIapHUpa NpU JaJbHeHIIeM pocTe Harpy3ku
c80600HO  aexcawed  baake; yBeJIMYUBAETCH He3HAuYUTeJIbHO u MPaKTUYECKU
0 — naacruneckuil wapnup 8
BatesMAeHHOG na onopax Gai- [NPYHUMAEeTCs TOCTOSTHHBIM.
;‘i fi—af(TTfff(:ghéioa ’fﬁ’u;}’}i‘ff,%‘. 3HayeHue nepepacnpe/ieJIeHHOTO MOMeHTa He
1 —yuactox  magerudecrozo OroBapMBalOT, HO HEOOXOJAUMO BBINOJHUTbL pacyeT IO
wapnupa npejieJIbHBIM COCTOSIHUSIM BTOpPOM rpynmbl. [IpakThyecku

orpaHUYeHHe PACKPBITHsI TPELUH B MepPBbIX MJIaCTHYECKUX
HIapHUpaX JOCTUTAeTCs OrpaHUYeHHEM BBIDOBHEHHOIO MOMEHTAa C TeM, YTOObl OH He C/IMIIKOM Pe3KO OT/IMYaJCsd OT MOMEHTa B
YNpyro# cxeMe ¥ NPUOJIU3UTENBHO COCTABIsAI He MeHee 70% ero 3HaYeHHUs.

PacyeT 1 KOHCTpyHpOBaHHe CTaTUYECKH HEONPeJeJUMBbIX KOHCTPYKLMH 110 BBIDOBHEHHBIM MOMEHTaM /IaeT BO3MOXHOCTb 06JIETYUTh
apMHUpOBaHHUe CeYeHUH, a Tak xe MoxeT AaTb 20...30% 3KOHOMHUM apMaTypPHOH CTaJIH.

Puresb MHOTOIPOJIETHOTO NMEePeKPbITHA NpeACTaBJsAseT o060l 3/7ieMeHT paMHON KOHCTPYKLMH. IIpy cBOGOZHOM ONMpaHHMU KOHLOB
pureJisl Ha Hapy>KHble CTeHbI U paBHbIX TPOJIETAX €r0 PaCCYUTHIBAIOT KaK HepaspesHyo 6aJKy. [Ipu 3ToM Bo3MoKeH y4yeT o6pa3oBaHuUs
/NIaCTUYECKUX HIAPHUPOB, NMPUBOAAIIMX K Iepepacnpe/ie/leHHI0 U BbIPAaBHUBAHUIO M3rM6aloOLIMX MOMEHTOB MEXAY OTAeJbHbIMU
CeYyeHUAMH.

CyLHOCTb pacyeTa CTaTUYeCKU Heolpe/e/IMMBIX Xe/1e306eTOHHbIX KOHCTPYKIMH ¢ y4eToM nepepacnpesie/ieHusl yCUIUH 3aKIo4yaeTcs
B cjeAymwomeM. [Ipy HEKOTOPOM 3HAYeHUHM Harpys3KM HalpsKeHUs B PACTAHYTOH apMaType M3 MATKOHM CTalu JOCTUTAIOT Mpejesa
TeKydecTH. C pa3BUTHEM B apMaType ILIacCTUYeCKUX AedopManuit (TEeKy4yecTH) B 3kes1e306eTOHHON KOHCTPYKIIMM BO3HMKaeT y4acCToOK
GOJIBIIMX MeCTHBIX JedopMalyy, HasblBaeMbli MJIAaCTHYECKUM LIAPHUPOM. B cTaTH4YecKu onpe/ieIMMOH KOHCTPYKLMH, HanpuMep B
CBOGOJHO Jiexallell 6asike, C TOsABJE€HMEM ILJIaCTHYECKOTO IIapHUpa MOJ, BJUAHMEM B3aMMHOrO IOBOPOTAa 4YacTed Gaslku M
Pa3BMBalOIIErocsl 3HaYUTEJNbHOTO TPOru6a BbICOTA CKaTOM 30HBI COKpaLIaeTcs, B PesyIbTaTe 4ero JI0CTUraeTCsl HaNpsiKeHHue B CKaTON

sone F6== Rb, HacTynaeT paspylleHHe.
WHave BegeT cebsi cTaTHUYeCKH HeonpejenauMas KoHCTpykuus (puc. 11.11,6). B Gaske, 3auieMJeHHOH Ha ONopax, C NOsIBJIeHHEM
IJIACTUYECKOTO LIapHUpa MOBOPOTY YacTed 6aJIku, Pa3sBUTHUI0 NMPOTH6A CHCTEMbl U YBEJHWYEHWIO HANpPSHXKEHUH B COKaTOH 30He

MPenATCTBYIOT JIMIIHUE CBA3M (3allleM/IeHHs Ha Ooropax); BO3HMKaeT cTaAudA 11-a, mpu KoTopoi Os=0y, HO 00<R0°H03T0My



npu ,E[aﬂbHeﬁH.[eM YBEJIMYE€HUHN Harpy3KH pa3pylieHre B [IJIaCTUIEeCKOM LIapHHUpe He HPOHBOﬁﬂeT A0 TeX I1op, NOKa He NOABATCA HOBbIE
IJIaCTUYECKHEe LIapPHUPbI U He BLIKJIOYATCA JIMIIHUE CBA3U. B cratuyecku HeOHpeﬂeﬂl/IMOﬁ CHCTeMe BO3HHKHOBEHHE IJIAaCTUYECKOro
HIapHUpa paBHOCUJIBHO BBIK/JIIOYEHUIO JIMIIHEHN CBSI3U M CHUXKEHMIO Ha OJHY CTelleHb CTaTUYECKOH HeonpeAeJIMMOCTH CUCTEMBL. L[J'[H
paCCMOTpeHHOﬁ 6asiku ¢ ABYyMs 3allleMJIEHHBIMU KOHIIAMW BO3HUKHOBEHHE NEepPBOro IJIACTUYECKOr'Oo LIapHHpa MOpeBpallaeT e€e B
CHUCTEeMY, OV H pa3 CTaATUYE€CKU HeollpeJAeJIMMY10; oTepAa reOMepr{ecxoﬁ HEU3MEeHAEeMOCTH MOXET HACTYIIUTb JIMIIb C OﬁpaBOBaHPIeM
TpeX JIACTHYeCKUX IIapHUPOB — Ha o6eux OIopax v B poJieTe.

B 06[J_[eM ci1ydae noTepsa FEOMeTpM‘{ECKOH HEHU3MeHAEeMOCTU CUCTEMbI C I JIMIIHUMU CBA3AMH HACTymnaeT C 06paBOBaHI/IEM n+1
IJIaCTUYE€CKUX LIAPpHUPOB.

B cratuyecku HEOHpeAeJIHMOﬁ KOHCTPYKILIMH II0CJI€ TOABJIEHHUA MJIACTUYECKOr'o lapHUpa IpUu ,aaaneﬁLueM yBeJIMYEHNU HaArpys3Ku
IIPOUCXOAHUT Iepepacnpenesienrne I/I3I‘PI63}OLLU/IX MOMEHTOB MeXAy OTAE€JbHBIMU CEYEHHUAMH. le/l 3TOM ,aed)opMaumx B IJIaCTUY€CKOM
HniapHUpe HapacTakT, HO 3Ha4Y€HHe H3m6a}0mero MOMEHTA OCTaeTCA IPEXHHUM:

=R Az o M,
[leyo M — hsflsab. BHYTpPEHHEN Mapbl CUJI 2y pocne 00pa3oBaHusl MJIACTYYECKOTO IAPHUPA IPU JaJIbHEeHIIeM pOCTE HAarpy3Ku
YBeJIMYMBAETCH HE3HAUYUTEJIBHO U NPAaKTUYECKH NIPUHUMAETCSA NOCTOAHHBIM.



