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PAIBUTHUE LKE®OPMAIIL iPH JIOKAJILHOM H3IMEHEHH I
OEBEMA MATEPUAJIA B CTPOUTEILHBIX KOHCTPYKIHN
PAZJIAMHOINO HASHAYEHKA

Xomenko A. A.', [lapxemenxo P. B.”, Buiposoit B. H.'

'Ooeccxan 20CyGapCIMGennas aKacemus CMpoUMensCmea u apxumexmy |
Yxpaura
* JTegoBcKuii 20¢cyoapcmeenRnni yHugepcumem 6e30nacHoCmu HCusneoen
meavnocmu, Ykpauna

B pabotax [1, 2] cTtpouTensnas KOHCTPYKIMA PACCMATPHBAETCS B HIfuis
OTKPBITOH CHOMHOM IMHaAMHYHOK CHCTEMbL 37O Npeanonaraet, 410 npw
mOOBIX BHEHIHMX BOIASHCTBAAX, BKIHOYAN BRICOKOTEMIEPATYPHBIE, PO
XOIMMT CTPYKTypHas NepecTpodxa, 4T0 BEACT K MIMEHCHHIO 6e3omacuuiy
$ynxnporupoBanus koHcTpyxuuy. Creuanuctsi [3, 4] pazmyaior pien
HIOIO M BHYTPEHHIOI 0e30MacHOCTH (QyHKIMOHMPYIOWEH cucTeMbl. Buyi:
pensss  6e300aCHOCTh XapaKTepH3YeT CHOCOOHOCTH CHCTEMBI COXpuisis
CBOIO LIEJIOCTHOCT: H CBOKCTBA B 3a[JaHHKEIX TIPEACHAX B yCHOBHAX BOYACH:
CTBHS BHCIIHHMX H BHYTpeHHHX (AKTOpPOB M ONpENENNeTCH TOKA3ATE/INMN
roMeocTtasa cacTeMul. Ilon pHemHed 6Ge30MaCHOCTHIO MOHHMAIOT CHOCOHE:
HOCThH CHCTEMBI IIDH €€ B3aUMOJEHCTBAM CO CBOMM OKDPYXCHHUEM HE B
BaTb H3MECHCHHMS OCHOBHLIX MaPDaMETPOB, XAPAKTEPHIYIOMHX COCTORHM:
okpyxenus. IIpn amanuse BHelIHeH 6e300aCHOCTH ClEmyeT YUHTHBAIYL
AOyajM3M KOHCTPYKLHMH Kak ofBpexTa HecienoBanuit. C oqHOH CTOPOH i
SIBJIRETCA SACMEHTOM (TIOACHCTEMOM) Goltee CHOKHON CHCTEMBL H, C APyt vl
CTOPOHBI, KOHCTPYKIHMA CaMa MOXET BBHICTYNATb B POJIM JHHAMHYHON Cwy'
Tembi. TT09TOMY MOXHO TIPENIIONOKHMTD, YTO BHEWIHAA Ge30IMacCHOCTL Wi
MHOI'OM ONpEACHAETCS NapaMeTpaMi TOMe0CTa3a CHCTEMBI, OTBETCTBCHHM
MH 33 BHYTPEHHIOI 6e30nacHOCTh. CTPYKTYPHbIE H3MEHEHHS MaTcpiitia,
KOTOpBIE BO3HHKAIOT B pe3y/bTare BHEUIHHX BO3NCHCTBHI Ha KOHCT{YE
IHMIO0, MOTYT JIOCTHIHEYTE MPeJENIOB, KOTOPbIe NPUBEAYT K H3IMEHEHHK) ele
CROMCTB H, CIEAOBATCILHO, H3MEHECHHIO CBOHCTB KOHCTPYKIIMHM H K HIMEHE:
HHIO YCIIOBHH €€ B3aMMOJEHCTBYS C OKpY)KeHHeM. DTO NPEATIONaract, ¥iv
HapynieHHe sHemiHeH Ge30MaCHOCTH OTACTLHOH KOHCTPYKDMH MOXKET Mids
3Barh UIMEHEHME PaBHOBECHOIO COCTOSHHA, KAK OTHENHHOM JacTH, TukK #
BCEM KOHCTPYKTHRHOR cucTeMbl. [I03TOMYy B XauecTBe CaMOCTOATESILHIN#
o0bexTa aHanu3d W HCCHEHOBAHHA NIPHHATA CTPOUTENbHAs KOHCTPYKIMM,
KOTOpan pacCMAaTpHBAETCA KaK ONMPE/ICACHHAs UEIOCTHOCTD, BKIIOUAIINAY #
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€e01 CODCTBEHHO KOHCTPYKIMIO M MaTepHall, 43 KOTOPOTO OHa U3roTOBJC-
Ha. B cuny TOro, uyro cTpykTypa MaTepHalia BXOAHT HEOTHEMIIEMOH 4acThIO
B HHTErPAbHYIO CTPYKTYPY KOHCTpYKuud, TO aHaJIH3HPOBATL H3MCHCHHE
CBOMCTB KOHCTPYKIHMM B YCJIOBHAX BHEUIHMX BoszeHcTaHi 6€3 ydeTa CIpyk-
TYPHBIX H3MEHEHMH MarepMana WpeJCTARIACTCS MaNoNePCNEeKTHBHLIM.
Ocobenno 310 BakHO DpH AEHCTBAN BHEHIHEH Cpelibl Ha JIOKANIbHBIE HIH
OIHOCTOPOHHHE YYACTKH CTPOMTENLHBIX KOHCTPYKunit. K Taxum BoszecT-
BMAM MOXHO OTHECTH MKIWYECKME H3MCHCHUA TEMIECPATyphl H BIaXHO-
cri. IIpH 3TOM BO3HMKE€T MECTHOe H3IMeHeHHe oObeMa MaTepHana, 9ro
MOXET BRIZBATHL IEpepacupenesicnye ofheMHbIX nepopMalMil B CHCTEME K
APHBECTH, TEM CaMbiM, K CHHKEHRIO €& BHEIIHeH Ge30macHOCTH. B cpasu ¢
M ObUIA OUPEAENCHA 33/ia9a — aHau3 Mexalinsmop GopMHpoBaymA Je-
(opManyoOHHBIX NoneH Opu JOKaILHOM HIM OBHOCTOPOHHEM H3MEHCHUM
ofrreMa CTPOMTENBHLIX H3ZEITNi.

H3ydyenne BAHAHHE JOKAILHOTO H3McHenHn ofbema

Ha GpopmEpoBaHHAE NoJich pedopManmit B H3aEAMIX

JlokanbHBiC ¥ OXHOCTOPOHHHE H3MEHEHHH 00heMa B PANIHMYHLIX H3JC-
Juax obecnedHBain IMyTEM YRIRKHEHUA C NOCACAYIOUWHAM BbiCYyIHBAHHEM
OTACIBHLIX YJacTKOB m3fesuit. IIpu >ToM MCXOAWIH M3 LPEATIONOKCHHA,
910 dopMupoBaHUe JSPOPMALTAOHHOIO NIOMA HE JOIDKHO 33BHCCTh OT IIPH-
YUH, BH3RBAIOIIUX W3MEHEHHE 00beMa OTACILHLIX YIACTKOB H3AeHHi.

[Tpu oIHOCTOPOHHEM YBIAXKHEHHH B KagecTse 6a30BOTO NEMEHTa NpH-
HAT 3NEMERT cedenreM ax3a. Jid aHanu3a JOKAILHOIO YBIKHEHHS HpH-
HAT MEMEHT CeYeHHS ax8a.

DKCIEpAMEHTANbHbIE MCCIIENOBAHMA NPOBOJMIH C HCHONL3IOBAHHEM
cTeHoBnx OnokoB w3 razoberoma pasmepom 600x400x200 MM B ciydae
OOHOCTOPOHHETO YBIAXKHEHH H OetoruKX Ganok pasmepos 1200x400x200
MM JUBL JOKaJILHOTO YBHAKHEHHA.

Ha puc. 1. npusenena cxeMa onpenencHns aedopmauudi NpH ogHOCTO-
POHHEM H JIOKaJIbHOM M3MEHEHHH o0beMa MaTepHaia.

]

Puc. 1. Cxema cozdanus odnocmoponnezo (aj u noxanenozo (6) uamenenus
obvema mamepuana. 1 — obpasey; 2 — 30na yenaxcrnenus;, 3 — MuKpoHHotii
UHOUKAMOP 4AC08020 muna

B pa6ore [5] npumeaeHsl pe3ynbTaTel N0 KOHEYHKLIM DaciipeXeNeHUAM
BIAXHOCTHBIX AcopManyii B M3ENHAX H3 PAlIHYHBIX MATCPHANOB NPH

209




PadHbLIX METORAX FOKAIBHOrC YBAMKHMCHHA 1IpoBeNeHUbIR NONOIHATCM,
Hullh aHaUE SKCHEPUMEHTANBHBIX PEIVILIATOR NOKAZAN, 470 KOHEuhs
pesynsratin gediopMaiiii He 0380ILOT HORYUTL Gonee nomyio undup
MaLuMIc 0 GopMBPORARNY Donlb pedoprannii. Ha puc. 2 1 3 noxazaHa iy
CREROBATCHEHOCTE POPMUpOBanMa nostell re@opmaumii npy OJROCTOPON
HEM 1 JIOKALHOM YSEIHYERRH i YMeHEeHk o0beMa MaTephaa:

AHanuz NOAYUEHHBLIX IKCNEPHMERTAILHLIX PE3YSIbTATOB NOIBONMI Ye
TRUOBHTE, YFO NPM MECTHOM M3MCHCHHM OfheMa MaTepuaia B W3/ICRHMN
GopMHpyeTca BOHA C NEPEXOIOM OT Y4ECTKOB YBEeNIHYSHUA obbema K yva-
cTKaM yMmensigenris obbeMa Matepuana. XapakTepHo, YTO NPOMCKOAMT M
POMEIEHKE 30K HIMCHCHHS HampaBienns nehopMaumii BIOID H3HCHHN,
KaK 1pK YBEJIWICHHNK, Tak ¥ NP YMEHbIICHHN OOBEMOB JIOKANLHLIX YYatT
x08. [IpoTHRONONOKINE NO 3HaKy oObemubie neopMaLUU MOLYT MPOBG
HMPORATL ROIHUKHOREHME NeMODMAUMI CABMIE, YTO MOXET OLITL TIDHMH
HO# BapyleRus HEAOCTROCTH MATEpRANa W3 geaui.

Hccaegopanus nokasajiy, 4T0 HE3aBUCHMO OT BHAA MaTEpHAIOB, B MY
JEnuMAX NOCHe 3aTyXaHuA U CTaDRIH3aLHE JOKATRHBIX 00bEMHBIX HIMEHE-
HH#l GOPMAUPYIOTCR NONA OCTATOUHBX AE(POPMALMIE, YTO ROMKHO IOBAMNTE
Ha ROCHEIYIOULYN) PEAKLIMIO CHCTEMbI HA OYEpe/Hbie BHCUIHHE BO3/1CHCTRIN
Ha JIOKAJIBHLIC WK OTHOCTOPOHHUE YYACTKH,
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Puc. 2. Xapaxmep paseumus degpopmayuii ¢ uzdenuu npu
OOHOCMOPOKRHEM Yaeausenuu (a} u ymenvwenuu (6) oGoema Mamepuana

Bsisoon

[posenenibie IKCNEPHMERTANLHBIE HCCIICAOBARUA II0KA3aH, 110 BHYT-
peHHAs H BHeIHSA 6€30MacHOCThL CTPOMTEILHBIX H3JENWH, IIPEACTABICH-
HBIX B BHJIC OTKPBITHIX CJIOKHBIX CHCTEM, B 3HATHTENBLHON CTCIICHU 3aBHCUHT
OT XapaKrepa BO3JeHCTBHH BHemHEH cpeabl. BosaeicTBus, KOTOPLIE BRI3LI-
BAIOT JIOKAibHBle M3MEHCHHA 00beMa Marepuana, BeayT K (OPMHPOBAHHIO
JieOPMALHMOBHBIX BOIH C M3MEHCHHEM OCTATOUYHKIX Acopmaiyil. 310 Mo-
KET NPUBECTH K CHWKEHMIO BHYTpeHHEH 6€30MacHOCTH CHCTEMSB], YTO IpU-
BejeT Kk novepe e sHemine#i Ge30MacHOCTH. B CHIIy TOro, 4TO JIOKa/ibHEIE
M3MCHEHHA o0beMa MaTepHaia KOHCTPYKUMH CliefyeT OTHECTH K Hanbonee
9acTO BCTPEYAIOMEHCS PEaKiiii Ha BHEUIHHE BO3JEHCTBIA, TO IPEACTABIINA-
€ICA AOCTATOYHO MHTEPCCHDbIM TIOBEHCHHE HArPYIKEHHON KORCTPYKUWH NpH
noaoGHoM GopMUpOBAHEM B HEH 1Touiel AepopMaitiii.
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sUMMARY

The develepmieni of deformations s case of local volume change w
the waterizl is analyred fn this article. The paper presents the gouls ot
the future work.
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