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NedopMauuoHHbIe WBbl PYHAAMEHTOB

Obwas nipopmauums

JethopMaunoHHbIe LWBbI - 3TO NMOABUXHbIE LLIBbI B KOHCTPYKLIMSX COOPYXEHWIA, NO3BOASIOLLMNE
KOMMEHCUPOBATh Pa3NYHOro poaa AehopmaLun (TenaoBbie, 0CaA0YHbIE U T.4.) U NPeaCcTaBNseT
coboii cneumanbHbIn 3a30p MeXAy ABYMS COMPsSiraemMbiMu 31ieMeHTamMn. OCHOBHbLIMY MaTepuanamm
ANs repMeTusaumnmn gedopMaLMoHHbIX LLBOB ABASIOTCS FMAPOLLMOHKK, 31aCTUYHbIE FePMETUKMN 1

FMAPON30NALNOHHBIE JIEHTBI.
KOHCTPYKTMBHO LethOpMaLMOHHbIN LLOB COCTABASIOT:

* 3330p LUBA COOTBETCTBYOLEN BENNYUHDI;
* TMOPON30NALNOHHBIN (MPOTUBOPUNLTPALMOHHLIN) 1EMEHT;
* 3aMoJIHNTEb NOJIOCTU LLUBA.

1 — ruapoU30NALUMOHHBIA 3NEMEHT; 2 — 3a30p Wea; 3 — 3anoNHKMTENL NONOCTH Wea
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1 — WHyp TMNa «Bunatepms; 2 — repmeTui; 3 — 3a30p WBa; 4 — 3HCTPYIMOHHBIA NEHONONUCTHPON

Mo BennynHe 3a3opa AedopMaLMOoHHbIe LWBLI MOApPa3LenaTCs:

e y3Kue, 0o 30 mM;
e CcpefHue, 8o 60 mm;
* LWMpoKue, bonee 60 MM.

HononHnTtensHoO fetopMaLMOHHbIE LWBbLI Pa3inyaloT:

* MaJiblIX NepeMeLLeHnn - < 25% LINPUHLI LWBA;
e H0NbLWINX NepeMeLleHnin - > 25% WNPUHBI LWBa.

MUHMMaNbHas BENMYMHA 3a30pa Ae(OPMALMOHHONO LUBA 3aBUCUT OT PaCcCTOSHNS MeXay
AeopPMaLMOHHbIMI LLIBAaMW B KOHCTPYKLUW 1 BblpaXXaeTCsl B OTHOLEHUN MeXay HUMu. B
3aBWCMMOCTM OT TUMA KOHCTPYKLMUM 3TO COOTHOLLEHNE MOXKET OblTb Pa3HbIM.

PaccTosHKuA Mexnay )J,ed)OpMaLI,I/IOHHbIMI/I LBaMu pPeErj1aMeHTNPOBaHO N NpoBOANTCA B HOPMaTUBHO-
TEXHNYECKOM OOKYMEHTaLNN. OHK 3aBUCAT OT BUAA conpAaraeMblxX KOHCprKLI,VIIZ, yCﬂOBMIZ
3KCnAayaTaunmn, npumMmeHaemoro CTponTesibHoro MmatTepumasaa 1 T.40.

K 3anofiHMTEeNto NOJIOCTU LWBA He NPeabaBASIOT HUKAKUX TpeboBaHMIN MO BOAOHENPOHULLAEMOCTMN.
Mo3TOMY B KQ4eCTBE 3aM0JHUTENSA YaCTO NPUMEHSAIOT AEPEBO C aHTUCENTMPOBAHHON NPOMUTKONR,
MeHonaacT, MPOCMOJIEHHYIO NakJ/o (KaHaT). B nocnenHee BpeMs MaTepuasioM 4N 3ano/HEHNS
MOJIOCTU LWBA C/IYXXWUT 3KCTPY3MOHHBIA NEHOMOANCTMPOI, KOTOPbIA 3aKNablBaloT B LLOB NPW ero
dhopmMmMpoBaHMM B NpoLiecce 6eToHMpPoBaHMS, 4TO obecneymBaeT cBOBOAHOE CXKATUE M pPacKpbITHe
LUIBA NPaKTMYecKn 6e3 HanpsHKeHUn ConpsaraeMblX 3/1EMEHTOB. B ToXXe BpeMs OH He BNUTLIBAET BOAY
1 OCTATOYHO NPOYHbIN 415 BOCNPUATMS HAarpy30K OT CBEXEYJIOXKEHHOI0 6€TOHA, YTO 04€Hb BaXXHO
npw npouseoacTee 6€TOHHbIX paboT.

OCHOBHbIMU MaTepuanamm rmapon3oNsLMOHHOMO 31eMeHTa AeOPMaLIMOHHBIX LLUBOB MabIX
nepemeLLeHnin (<25% LWMPWHbI WBA) CY>XaT Cheunann3mpoBaHHbIE FTEPMETUKI U
rMAPON30NALMOHHBIE NIEHTHI. B fethopMaLMoHHbIX WBax 60nbwnx nepemeLLeHnin (=25% LWnpmrHsl
LWBa) OCHOBHbIMW MaTepranamMm rupon3onsLMOHHOr0 S/1eMEHTA - TMAPOLLNOHKN 1
FMAPOV30NSALUMOHHbBIE NIEHTHI, MPUYEM 3a4aCTYy0 UX MPUMEHSIOT COBMECTHO, @ TakXXe Co
Cneunann3npoBaHHbIMU repMeTuKamu, obecneyrBas ABYXYPOBHEBYIO 3aLLNTY Ae(POPMALMOHHOIO
LwBa.

FMAOPOLUNOHKH

TMAapoLWNOHKK 411 e)OpMaLIMOHHbLIX LWBOB OT/INYAKTCA OT FMOPOLUMOHOK AJ1 TEXHOJI0rNYeCKnX

-




LWBOB Ha/M4ymemM aedopMaLMoHHOro 31eMeHTa, KOTOPbIA MOXKET BOCMPUHMMAaTb pa3inyHble
necopMaLMmn KOHCTPYKLMU. B 3aBUCMMOCTU OT BO3MOXKHbIX NMOABVKEK NoabrpaeTcs pasmep un
hopMy LethopMaLMOHHOr0 3neMeHTa. [lehopMaLMOHHbIE 3N1eMEHTbI ObIBAOT KPYTJiblX, OBaJIbHbIX U
M-06pa3sHbIX BULOB.

Tak e, KaK 1 r’MAPOLLMOHKM 415 TEXHONOr MYeCKNX LIBOB, WNOHKKN 4118 Ae(hOPMALMOHHbIX LUBOB
noApa3fensoTCa Ha BHyTPEeHHUe/LeHTpanbHble/ABYXCTOPOHHME (pacnosiaralnTca B LEHTpe MaccmBa
H6eToHa 1 pa3BA3bIBAOTCA K apMaType) 1 BHeLWHMNe/O0KOBbIE/0AHOCTOPOHHME (pacnonaratoTcs ¢ 6oky
MacCCMBa M KpenaTcs K onanybke). OCHOBHbIE MapaMeTpbl LWMNOHOK, PU3NKO-MeXaHNYeCKne
XapPaKTEPUCTMKN N MOHTAXHbIE CXEMbl MOXXHO Hal TV B TEXHUYECKMX INCTaxX Ha MaTepuabl 1
anbbome TexHmyeckmx peweHnin KomnaHmm TEXHOHUKOJb.

EM-260/20 Hapys#Has rugpownoHka gns repMetsaume ge-

GOpPMaUHMOHHBIX WBOE

EM-260/50 HapyHan WNoHKS QNA repMetHIauud fedopma-
UHOHHBIX WWEQEB NpH CTROMTENRCTEE :'El-ar.ll)l'ﬁJ'IEHHHx
M NOAIEMHBY COOPYHEHHA. MPUMEHABTCH NPH HO-
BOM CTPOHTENLCTEE COBMECTHD C MNAAPOMI0NALM-

OHHbIMK MBX MembpaHamm.
IM-240/20 20 BHYTpPEHHAR MTMAPOWNOHKE ANA repMeTH3auUMK ge-

[l GOpMaLMOHHEIX WEQE NPWM CTPOMTENECTEE 3arny-
GNeHHBIX M NOA3EMHbLIX COODYHEHHA.

240

IM-260/50 BHYTPEHHAR rHAPOMIONALUMOHHAR WNOHHE ANR
repmeTHIauMH JedgopMaUoHHbLIX WBOE NP CTRO-
HWTENLCTEBE 3arnySneHHBIX H NOSIEMHBIX COOPYHE-

HHA. MpUMEHAETCA NPH HOBOM CTPOMTENLCTEE.

BHyTpeHHMe 1 BHELLHWE LWMOHKMN pa3aenanTcs Mexay coboin no Tunopasmepy, obnactu
NPUMEHEHNS N MaKCMMaJlbHOMY AaB/IEHUIO BOAbI, KOTOPOE OHa MOXXET BOCMPUHATD.

Cneuman U3NPOBaHHbIE TEPMETUKH

FepMeTuKHM, B CUNYy CBOUX CNeLnanbHbIX BO3MOXHOCTEN, MOTYT BbINOAHATE (PYHKLAN
rMAPOM30ALMOHHOIO 3/IEMEHTA TOJIbKO B LLIBaX C HEGObLLION BEANYMHOW 3a30pa AeOPMaLIMOHHOI0
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wBea (y3kmx weos, 1o 30 MM) 1 MasnbIx NepemMeLteHnin (< 25 %). B HacTosLLee BpeMa Ha pbiHKe PO
cyuwiectsyeT 60/1bLLIOE KOJIMYECTBO FrEPMETMKOB Ha Pa3INi4HON oCcHoBe (buTyMHble, ByTWA-
Kay4yKoBble, MoJnypeTaHoBble, CUIMKOHOBbIE U T.A4.). [IpYMeHeHKe TOro Ui MHOro MaTepuana
OCYLLEeCTBNAETCA C YH4€TOM HECKONbKUX (PAaKTOPOB. MMOMUMO OTHOCUTENBLHOMO YAJMHEHWSA, 3TO
yC/10BUS NPOM3BOACTBa paboT Ha KOHKPETHOM 06bekTe, YCNOBUA SKCNyaTaumm, KOHCTPYKLMSA LWBA,
CTONKOCTb K Y®-U3Ny4YeHuto 1 T.4.

Mpv nopbope MaTepuana repMeTUKa CieayeT UCXOAUTb U3 YCSIOBUS, YTO MaKCUMalbHO AONYCTUMblE
necopMaLmMmn repMeTrKa Npu 3aAaHHOM ero CeYeHun, JoJKHbI 6biTb 60obLLE MAaKCUMaSbHbIX
nepeMeLLeHNn CMEeXHbIX KOHCTPYKLMIA B AedOpMaLOHHOM LLBE.

PaboToCNOCOOHOCTL repMeTrKa B LUBE HE 3aBUCUT OT KOHCTPYKLUKN CaMoro wBea. Mexay Tem
OrPOMHOE BJIMAHME Ha paboToCnocobHOCTb repMeTHKa OKa3biBaeT OTHOLIEHWE rybuHbl 3anoiHeHNS
LIBa K ero WwuprHe. 3To OTHOLLEHMe Ha3blBaeTCs Ko3hdpuumeHT dopmbl (K): K=D/W.

Y

Korga KoahnumneHT popMbl B LLBE 415 repMeTUKa PaBeH WM MeHbLUe eanHNLbl, obecneymnsatoTcs
Hannyylwme yCcnoBms peanmsaumnm ero 31aCTOMEpPHbIX XxapakTepucTtuk. I HaobopoT, Yem 6onbLue
KO3(h(ULMEHT (hOPMbI, TEM MEHbLUYIO BEIMYMHY 3a30pa B LUBE MOXET obecneynTb repMeTuK.

YnyyweHwne ycnosuin paboTbl repMeTUKOB MOXET BbiTb LOCTUIHYTO BbINOJIHEHWEM, TaK Ha3blBaeMbIX
T-06pa3Hbix WBoB. Mpu BbiNoAHeHUN T-06pa3Horo wea f0/MKHO 6bITh 0becneyeHo yciosne, Korga
ANVHa 0eOopMMPYIOLLEroCs 3/1IEMEHTA, BbIMONHEHHOMO U3 repMeTuKa, AoKHa BbiTb MHOM0 6osbLLUE,
4eM M30/MPYEMbIV 3a30p LLBA.

1 — repmeTuK; 2 — 3anoNHKWTENbL NONOCTH WBa

Kpome TOro, B KOHCTPYKLMIO Ae(OPMALIMOHHONO LWBa MOXET OblTb BBEAEH AOMNOSIHUTENbHbI
3JIEMEHT - aHTMaAre3noHHas Npokianka. Ee HasHaveHue - ybpaTb aAre3noHHoe cuenneHmne
repMeTrKa C TPETbEeN CTOPOHOW LWBa (BeTOHHOM NOAN0XKKOM) U/UN MaTepuanoM 3anoaHMTENS LWBa.
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AHTHAATESHOMHAR
Pazpyweanwe repMeTika npoknagea

a) TpexXCTOPoOHHAR aqre3va G) ABYACTOPOHHAR aAre3ua

B kayecTBe aHTUAAre31OHHON NPOKIAAKM MOXXHO UCMO/Ib30BaTb CKOTY UM NOJIM3TUAEHOBYHO
nnexky. LLUnpokoe npuMeHeHne ONs AaHHbIX LeNen Hawen WHyp «Bunatepm» - BCNEHEHHbIN
MOSIN3TUIIEH, KOTOPLIN 0becneynBaeT OTCYTCTBME aAre3nn C FrepMeTKOM 1 Co3aaeT hopMy LLBa.

0nda adekTnBHon paboTebl B 4ePOPMaLMOHHOM LLBE FEPMETUK AO/KEH YA0BIETBOPAThL CNEAYIOLNM
TpeboBaHuAM:

BbITb BOLOHEMNPOHULI@EMBIM MaTepuasioM;

3mMeHATb hopMy 1 pa3mepbl 418 BOCAPUATMA AedopManini, NPoNCXoasawnx B LBE;
ObnafaTb XOpPOWNMU aAre€3NOHHBIMW CBONCTBAMU;

PaboTaTb 6€3 paspyLleHns Npu NONOXKUTESbHbBIX U OTPULATENbHLIX TeMNepaTypax.

fMApPoOnN30ALUOHHDbIE JIEHThI

KaK y>Ke roBopunoch Bbille, fiy4yllne yCaoBUsA 3KCMlyaTaum YynaoTHUTESIbHbIX MaTepunasios
LOCTUraeTcs npu koahuumneHtTe Gopmbl cTpeMaLMMca K Hyto (K=D/W - 0). B 3Tom cnyyae
peannsyTcs npeaesbHble 31acTOMepHble CBOMCTBa repMmeTuka. ObecneynTs Takue ycioBuma
repMeTusaunn eopMaLMOHHbIX LUBOB MOXXHO YMeHbLUeHneM ToWwmHbl D repmeTuka, nim T-
0bpa3HoON KOHCTPYKUMeN WwBa (cM. pa3aen «Cneunann3npoBaHHble FTEPMETUKI»).

B KayecTBe TOHKOC/IOMHOro repMeTuKa 06bI4HO NPUMEHSDT 6e30CHOBHbIE BUTYMHO-MOIMMEPHbIE W
MBX ruapou30NALMOHHbBIE JIEHTbI, KOTOpble B0 HanMaBAAOTCA HAa NOAFOTOB/IEHHOE OCHOBAHWE,
nnbo yKNaablBalTCSA Ha CrelnabHbli Kie.




rl-‘l OHMAONAUMOHHAaA NedTa -
ap u Kneepol cocTae

Jazop gedpopMaUnoOHHOMD WEa

Mpu 3HaYUTENbHbIX AedOopPMaLNAX KOHCTPYKLMN TMAPOM30NSLMOHHANA IEHTa MOHTUPYETCS C
KOMMEHCaTOPOM, YTO CYLLECTBEHHO NOBLILLAET HALEXHOCTb YMIOTHEHNS AethOopPMaLMOHHOrO LWBA.
Kpome Toro, rupon3onsLMoHHas 1eHTa MoXXeT ObITb YI0)KeHa B MOArOTOBMEHHYIO LWTpaby, 4To

MO3BOJIAET COXPAHUTb HaYanbHbIN I'IpOdZ)I/IJ'Ib KOHCTPYKUNW.

PEMOHTHLIA COCTAR MMAROUIONALMOHHARA REHTa
C KOMMNEHCATOROM

Kneegon cocTas

A
\ 3azop AedopMaLMOHHOIS WEa

B npouecce ycTaHOBKN r’MAPOUN30JISLNOHHAA JIeHTa MOXeT ObITb COCTbIKOBAHa C

rMAPON30SLMOHHON MeMOPAHON, NpK 3TOM CleayeT y4YnMTbiBaTb COBMECTMMOCTb MaTep1asioB

Mexnay cobon. ONTMManbHbLIM BapWaHT - KOrga rngponsondumnoHHan MeM6paHa n
rmopon3oniaunoHHaa NeHTa N3roTaBJINBalOTCA U3 OAHOIO N TOrO XE TUMa MaTephana.

ABTOp CcTaTbMm:
Cepren Ky3HeLoB

TexHn4yecknin cneunanucT HanpasneHns "Maponsonaunsa CTPOUTENbHbIX
KOHCTpYKuun"

OTBeT chopMUpoBaH B
6a3e 3HaHWiA No cchinke



https://nav.tn.ru/knowledge-base/konstruktsii/nulevoy-tsikl/fundament/deformatsionnye-shvy/

