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CIIOCOB OBECNEYEHUSI HAJEKHOCTH SKCILTY ATALIMU
CYUIECTBYIOIINX KAPKACHBIX 3JAHUI B YCJIOBUSX
MOBBIIEHUS CENCMUYHOCTHU PAMOHA

NU.A. TBapaoBckmii, x.m.H., doyenm., I'.C.HobaH, x.m.H., doyenm
Ooecckast 20cy0apcmeeHnast aKa0eMus CIpoumenbCmed 1 apXumeKmypbl

B Hacrosimiee Bpemsi CYIIECTBEHHO BO3pOoC 00beM paboT 1o
PEKOHCTPYKLUU 3JaHUM U COOPYKEHUH, IKCILUIyaTHUPYEMbIX JUINTEIbHOE
BpeMs, W 1O 3aBEPIICHHIO OOBEKTOB, CTPOHUTEIHCTBO KOTOPBIX OBLIO
MPUOCTAaHOBICHO B HENAaBHEM TIPOLUIOM, YacTo 0e3 IpPOBEICHHS
MEpOnpUATHA TO KOHcepBauud. JIeQeKThl, BO3ZHUKIINE B IIPOIECCE
JKCIUTyaTalluu 3JaHUM, a TaKKe CHIKEHUE XapaKTEPUCTHK MaTepUaloB,
CBSI3aHHBIE C MX CTAPEHUEM, U W3MEHHUBIIMECS 3KOHOMHYECKHE YCIIOBUS
TpeOyroT ocoboro Tmomxoaa K MOJCPHHU3AIMHM 30aHWA WIH KX
PEKOHCTPYKIIMM C y4eToM TpeOOBaHMH HOPM CTPOMTENBCTBA B
CEHCMUYECKHUX pailoHaX Y KpauHBbl.

Pacyer KkoHCTpyKuumii Ha ceificMu4eckue BO3JEHCTBUS — OOIBLION
WHTEHCUBHOCTH SIBJSIETCSI BaXXHOW W CJIOKHOHW TpoOiemoi . Paznuunbie
ACIIEKTbl COBPEMCHHBIX METOAOB pacycTa JKeIe300€TOHHBIX KOHCprKHI/II\/’I
Ha JCWCTBHEC KPAaTKOBPEMEHHBIX JWHAMHYCCKUX HATPy30K OONBIION
WHTCHCUBHOCTH  pa3palaTblBAIMCh ~ MHOTUMH ~ OTCYCCTBEHHBIMH |
3apy0OCIKHBIMU YUCHBIMU.

OaHUMH U3 BaXKHBIX B HACTOSIIEE BPEMSI CTAHOBATCS SKOHOMHYECKHE
KPUTEPHH ONTHMAIBHOCTH, HA OCHOBE KOTOPBIX MOXKET OBITH BEIOpaHa Ta-
Kasi CTEIIeHb aHTHCEHCMHUUYECKOTO YCHJICHHUS, KOTOpas 0OecleunBacT, ¢ oJ-
HOM CTOpOHBI, 33JJaHHBIN YPOBEHBb HAJEKHOCTH COOPYKEHHUS, a C APYTroH, -
MUHUMAaJbHYIO BEIMUYMHY PacXolO0B, CBSA3aHHBIX C JIMKBUIALMEH MOCIEn-
CTBU 3eMJIETPSICEHUS.

IIpumeps! pa3pylieHus 30aHUM 10 KpallHUM HECYIUMM KOJOHHaM MOX-
HO BHJIIETh Ha GoTo 1-4.

Kak BMZHO M3 MHOTHX HMEIOIIUXCS MaTepUajsoB, BOIPOCHI
obecrieueHus HaJeKHOU SKCILTyaTalluu CYILIECTBYIOIINX
MIPOCTPAHCTBEHHBIX CTEPXKHEBBIX CHUCTEM IPH HX PEKOHCTPYKLUUU B
YCIIOBUSIX TIOBBIIICHHUS CEHCMHUYHOCTH palioHa SBISIETCA BaXXHOM 3amaueit
COBPEMEHHOTO CTPOMTENBCTBA. Y4eT Je(OpMAaTUBHBIX W IMPOYHOCTHBIX
n3MeHeHHHd B OeToHe ¢ 0O0pa3oBaHMEM IUIACTHYECKHX IIapHHUPOB,
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(hOpMHUPYIONTNX MEXaHU3M pa3pyIICHUS KapKaCHOTO 3/IaHUS - PEACTABISCT
c000if aKTyaIbHYIO 3a/1a9y, TPEOYIONTYI0 COBEPIICHCTBOBAHMS pacyera.

®doto 1-4. XapakTep pa3pylIeHns KapKacHBIX 37aHUI
OT CEHCMHUYECKOTO BO3JEHCTBUS

B cBs3u ¢ uccnenyeMbIM XapakTepoM paspylleHHs KapKaCHBIX 3JaHHN
IpHU CeHCMHUYECKUX BO3AeicTBUAX [1] Hazpena HEOOXOIWMOCTH HCCIIENO-
BaTh XapakTep nepepacrpeiesicHus HalpshKeHni U gedopMaiuii B yxe cy-
HIECTBYIOIUX KOHCTPYKIUSX U COOPYKEHHUSX, MOCTPOEHHBIX €lle 10 BHe-
CEHUS U3MECHEHUM U JONOJHEHUN B JCUCTBYIOIUE HOPMATUBHbBIE JOKYMEH-
Thl. Takas NMOCTaHOBKAa CYIIECTBEHHO M IMPUHIUMNHMAIBHO OTIWYAETCS OT
BOMpOCa MPOEKTUPOBAHUS M pacueTa HOBBIX KOHCTPYKIHH, KOTJa MOXKHO
3apaHee BbIOpaTh HEOOXOMMYI0 KOHCTPYKTHBHYIO CXEMY, I10100paTh ceve-
HHE OTIEIBHBIX 3JICMEHTOB M C/ENATh BCE PACUETHBIC IMPOBEPKH OymyIIeH
koHCTpyknuu. CylecTByromas KOHCTPYKIHsS INPUHMMAETCS TaKOW, Kakas
OHA €CTh U IOCPEACTBOM YCHIICHHS €€ ONpPENEISFOTCS IyTH HpHcrocolre-
HUSI K HOBBIM YCJIOBHSIM PaOOTHI, IPHYEM YCHIIEHHE B OOJBIIMHCTBE CIIyda-
€B BBIIOJHSAETCS MO HAarPy3KOM.

Jnsa  omnpeneneHuss KapTHHBl  paspylleHHs KapKacHOro  3JaHUs
[PEANAraeTCs BBIIOJHATh Pacu€Tbl IMPOCTPAHCTBEHHOM  CTEPXKHEBOU
CHUCTEMBI Ha J[eHCTBHE CEeHCMHUYECKOW Harpy3ku [2], ompeneneHHOH B
COOTBETCTBUH C JeHCTByIOIIMMH HopMamu [3] mo pa3paboTaHHOMY
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NTOPUTMY, TIO3BOJIAIOLIEMY ONpPEICTATh Ha pacdeTHOM MOJETM MecTa
o0pa3oBaHUsl ~MJIACTHYECKMX MIAPHUPOB M XapakTep MEXaHHW3Ma
pa3pylIeHus.

O60CcHOBBIBast HEOOXOIMMOCTh y4eTa IMepepacipenesieHus] YCHINN pr
MIPOCKTUPOBAHUH CTATUUECKH HEOIIPEACINMBIX KOHCTPYKIMH, CIEIyeT MO~
YEpPKHYTh, YTO IPH 3TOM IIIy0XKe YSICHSAECTCS IOBEACHHE KOHCTPYKIMH B
Pa3MYHBIX YCJIOBHSX paboThl. lcmome3ys siBieHHE mepepaclpeesieHus,
MOJKHO CHHM3MUTh TPYJOEMKOCTh H3TOTOBJIEHHUS KOHCTpyKIMH. Pacmpenerne-
HHE MOMEHTOB TIPH ITOM HOJy4daeTcsi Oojiee BBIFOJHBIM, Y€M CIIEAYET M3
pacueta 1o Teopuu ynpyroctu [4]. PasHuna Mexay 3HaUeHUSMHU H3rHOaro-
LIMX MOMEHTOB HaJl OIOpaMy M B IpoJieTe yMeHblIaeTcsa. Takum obpasom
yraercsa u30exaTb upe3MEpHBIX CKOIUIEHHI apMaTypbl, €€ 3aroToBKa M
YKJIaAKa ymnpomarTrcs. B Mecrax, rae oxuaanack dpe3MepHasi KOHIEHTPa-
IUsI apMaTypbl, HACTYIIUT ee pa3pexeHue. braaromaps sydmemy ymioTHe-
HHUIO OSTOHHON CMECH KadeCcTBO OETOHa B 3THX MECTaxX MOBBICHTCS, a 3Ha-
YUT, BO3PAcTET W HAAEKHOCTh KOHCTPYKIMH. B COOpHBIX 3ieMeHTax
YMEHBIIUTCS KOJIMYECTBO CBAPHBIX apMaTypHBIX CTHIKOB.

Jnst mpuMmepa IpeArnosaraeTcsi, 4YTo KapkacHoe 9-TH 3TaKHOE 3JlaHHe,
MMOCTPOCHHOE paHee, HYXKIAeTCsl B YCUJICHUHU IUTSl AajbHEHIeH 0e30macHoi
9KCIUTyaTauuu B 8-0anbHO 30He. JlJist 3TOTO NpH 3aJlaHHBIX MOCTOSHHBIX,
BPEMEHHBIX U CEHCMMYECKHX Harpys3kKax ONpemeNsSIoTCs yCHUINSA, BO3HUKa-
IOLIIME B PUTEIIIX U CTOMKaX pacdyeTHOH cxeMsl. Ilocne onpenenenus mMect ¢
JOCTHUTHYTBIMH MAaKCHUMaJbHO JOIYCTUMBIMH 3HAUYEHHUSIMH, BKIIOYAeTCS
MEXaHu3M nepepacnpeaeneHus ycunuid [5]. Takod moaxox MO3BOJSET
NIPEABAPUTENHHO B 30HE 00pa30BaBIIErocs IMIApHUPA MOBBICHTH XKECTKOCTH
cTOoeK (pureneii), Hoka HaNpsPKEHUS! B HUX HE OyAyT MEHbIIE JIONYCTHMBIX,
IocJe Yero BO3MOXKHO JajbHelIIee yBeIMUeHUEe Harpy3KH.

PesynbraThl pacyera npuBeAeHs Ha puc.l M puc.2, Ha KOTOPBIX BUIHO
IIOCJIEI0BATEIILHOCTD PA3pyIICHUs] U Ha CKOJBKO SKOHOMHYHee Oyner pe-
IIEHHE II0 YCHJICHUIO KOHCTPYKIMH PAcCUUTAHHBIX C Y4ETOM OrPaHHYCH-
HBIX TIACTUYECKUX CBOMCTB (HOITyCKaeMbIX HAMPSKEHUH)

XapakTep ne(opMHpOBaHMSA IO TOIYYEHHBIM pE3ynbTaTaM IIOATBEp-
KJACTCSI XapaKTepOM pa3pyIICHHs KOHCTPYKIMH 3[aHUS TpH AeHCTBUH
ceiicMrYecKoi Harpy3KH BBICOKOH HHTEHCHBHOCTH [6].

Jlist yBenmuUeHHs )KECTKOCTH HECYIINX CTOEK M PUTENEH, HaXOSIIIXCS
TI0JI HArpy3KOH CyLIECTBYET psiJ cnocoboB (cM. Tabmumy 1). Cxema ycuie-
HUSI CTPOMTEJILHON KOHCTPYKLMH WM L€JI0H IPYNIbl NPUHAMAETCS B 3aBU-
CUMOCTH OT CTENCHH IOBPEXKACHHOCTH 3JIEMEHTa, TpeOyeMol KOHEYHOM
BEJIMYMHBI HECYIIeH CIIOCOOHOCTH, YCIOBHH JKCIUTyaTalluy, BIIUSHUS dJie-
MEHTOB YCHUJICHHS Ha OCHOBHBIC TEXHOJOIMUYECKHE MPOLECCHl U BO3MOXK-
HOCTh KQ4ECTBEHHOTO BBINIOJIHEHHS PadoT.
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AJNTOPUTM IPOBEICHUS pacyeTa

Pacuér 3nanus na
CEHCMHYECKYIO HarPYy3KY B
MOMEPEYHOM HaINpaBICHHU

A 4

Box TEOMETPUICCKUX
PasMEpoB, INNOCTOAHHBIX,
BPEMCHHBIX U
ceiicMUYecKux Harpys3ok

BriBog

\ /

i=9,1 pe3y/IbTaToB

d

[

Metogom mnepemenieHnit CUUTAIOTCA
U3rubaroIie MOMEHTBI B 1-TOM
staxke. [1o0 M3ruOAONUM MOMEHTAM U

TEOMETPUYCCKUM XapaKTEepUCTHKaM
MOTIEPETHOTO CCUYCHUA HaxoIATCA
HanpsHKEHUA G B CTOWKax U pureisx.

YewmBarorest OJICMCHTBI
paMmbl  POBHO HACTOJIBKO,

KoHcTpyximst ipeBparaercs

9y100bl HE  OOpa3OBBIBAIC B MEXaHH3M IpH
OYEpeITHOI IIIApHHD, 00pA30BAHMU OYEPEITHOTO
Pa3pyLLIAIOIIHI KOHCTPYKLIMIO TJTACTUYECKOTO IIAPHUPA

OO6pa3oBbIBacTCs IIAPHAP B TOM MeECTe, I7e
U3rHOAOIMil MOMEHT MaKCHMAJbHBINA, C JBYX

CTOPOH  OT  IIAPHMpA  HAKJIAIBIBAIOTCS
U3rHOAoIe MOMEHTBI, PAaBHBIC MO BEIMYHHE
pa3pyIIaomeMy H3rHOaroIeMy MOMEHTY.
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a) 0)
Puc.1 CooTHoleHus xecTKoCcTe He0OXOAUMOT0 YCHIICHUS C YIETOM
MOSIBIISTIOIMXCSI TTACTHYECKUX AedopMmanuii (a)
u 0e3 ydyera TakoBbIX (0) B MONepeyHOM HaANpaBICHUN PACUETHONW CXEMBbI

0)
Puc.2 CooTHOIIEHNS ®KECTKOCTEH HEOOXOAUMOTO YCHIICHUS C Y4ETOM
MOSIBIISTIOIIMXCS ITACTHYECKUX AeopManuii (a) u 6e3 yuera TakoBbIX (0)
B IIPOJIOJIGHOM HAIPaBJICHUH PACYETHON CXEMBI
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Tab6muma 1

CymecTByIon#e Coco0bl yCHICHUS

Bug Crioco6 | Peanuzanus CBolicTBa
KOHCT- | YCHJICHHSA MOJIOKUTEIbHBIC OTpHLATENbHbIC
PYKLUH
Hapamusa | O0oiimsl, BozmoxHOCTB Bonpimas TpynoemMkocTsb
HUE py6arku YCUIJICHUS 31e- 10 CPABHEHUIO C
CeYeHUs MEHTOB B IIUPO- | YCTAHOBKOI JJOTIOJHHU-
KOM JIMara3oHe TEJBHBIX CTOCK
3HAYCHHA
Pasrpyxe- | YcranoBka | HanbGosbias [losiBnenue
g HUE JIOIIOJIHU- CTeTeHb YCUIICHUS | IOTIOJHUTENIBHBIX CTOECK,
= TEJIbHBIX BIIASIOIINX Ha
5 CTOEK, Mop- TEXHOJIOTHIO,
] TaJIOB HIIH YMEHBIIAIONINX MIHPHHY
% YMEHBIIIe- MTOMEIIIEHHH, TPOE3/I0B U
5 HHUE T.1. CHIDKCHHE HATPY30K
=~ HaTrpy30K 3a4acTyl0 HEBO3MOXKHO.
3amMeHa 3amMeHa Bo3MoxxHOCTH Bombimoit 06bemM
KOHCTPYK- | yCTaHOBKH KOH- JIEMOHTAXHBIX M
807041 CTPYKILIMH, COOT- | MOHT@XHBIX pabor,
BETCTBYIOLIEH OCTaHOBKa
JIEHCTBYFOIIAM MIPOU3BOJICTBA
Harpy3kam
Hapamu- | 3atsbkku, BosmoxkHOCTD Bonbmas TpynoemMkocTs
BaHHE LINPEHTeNH, | yCUIICHHS SJIEMEH- | 10 CPaBHEHUIO C
(yBenuue- | 000HMBI TOB B HIHPOKOM YCTaHOBKOU
HUE) JMana3oHe JIOTOJIHUTEIBHBIX CTOCK
CECUCHHS 3HAYCHUN
3amMmeHa 3amMmeHa BosmoxHOCTD Bousioit 06bemM
% KOHCTPYK- | YCTaHOBKH KOH- JIEMOHTAXHBIX 1
g LMK CTPYKIIUH, COOT- | MOHTQXXHBIX PadoT,
= BETCTBYIOIIECH OCTaHOBKa
g JIeHCTBYIOLINM MIPOU3BOJICTBA
E Harpyskam
Hszmene- Beenenue HawnbGonbmias IlosiBneHue 10MOIHU-
HHUE JIOTIOJTHH- CTETICHb YCUJICHUS | TEBHBIX CTOCK HITH
CcTaTH4eC- | TeIbHBIX [IOJBECOB, BIIMSIOIINX Ha
KOH CXEMBI | OTop - TEXHOJIOTHIO,
CTOEK WJIH YMEHBIIAIOMINX IHPHHY
MOJIBECOB MOMELEHHUH, IPOE30B
Bri6op KOHCTPYKTUBHOIO  pELICHUSA no YCUJICHUIO BCErga
CONPOBOXKIAETCSI  TaKKe  YCIOBMSMHM  DKCIUIyaTallUM  YCHJIMBaeMOM

KOHCTPYKIOHUHN U TPYAOEMKOCTBHIO BBITIOJIHACMBIX pa60T.
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Hanpumep, ycuIIeHHE KHPIUYHOTO CTOJ0a BO3MOJKHO CTabHOW HIIH
xKene300eTOHHOH 000iiMaMy U ITyKaTypHO# pyOamkoii. CtanbHas o0oiima,
KaKk M )Kelne300€TOHHAs, MO3BOJISET CYIIECTBEHHO IOBBICHTh HECYIIYIO
CITOCOOHOCTH CTOJI0A, TEXHOJOTHYHA M TIPOCTa B M3roToBieHHH. OIHAKO B
arpecCHBHBIX YCIIOBHSIX CpEIbl €€ pecypc 3HAYUTENbHO HIDKE, 4YeM Y
JKeJIe300€ TOHHOM. Kenezoberonnas oboiimMa OTHOCHTEJIHLHO
TEXHOJIOTUYCCKH CJOXHAa W TPYJOEMKa B W3rOTOBJICHHMHU. PacTBOpHas
pyOarika Haubosee JENIEeBBIH COCO0 YCUIICHUS, HO CTEICHb YBCIUYCHUS
HECylled CHOCOOHOCTH  CcToji0a HIDKE, YeM Yy CTadbHON WU
xene300eToHHON 000iiM. IlpuBeneHHass MeTOAMKA OIpPENENIEHUs] MeECT
0o0pa3oBaHUsl IUIACTUYECKUX INAPHUPOB M y4YET COOTBETCTBYIOIIETO
IepepaciIpeiesICHUsT MOXKET IPUMEHSTHCS HE TOJBKO K CYILIECTBYHOIIUM
CTPOCHHSIM, HO U K IPOCKTUPYEMBIM.

Boteoo

B pesynbrare mpoBeNeHHON HCCIENOBATEIbCKOW pabOTHl MOKa3aHa Iie-
JIecO00pa3HOCTh ydeTa IepepacrpeielIeHus] YCUINH PH IPOESKTHPOBAHUU
CTaTUYECKH HEONPEeAETHMbIX KOHCTPYKIHH, YTO TO3BOJIAET 0OJee TOYHO
onpenessTh eGopMald KOHCTPYKIMU B Pa3IMYHBIX YCJIOBHUSIX PaOOTHI.
Vcnone3ys sBIeHHE IEpepaclpeesieH s, MOXKHO CHU3UTh TPYIOEMKOCTb
H3TOTOBJICHHUS KOHCTPYKLIUHU UITH pabOT MO PEKOHCTPYKILIUH.

Summary

Account of deformation and durability changes in a concrete with
formation of plastic hinges, forming the mechanism of destruction of
calculation chart - is an actual task, requiring perfection of calculation.
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