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I[OJIFOBe‘lHOCTb apMI/IPOBaHHOﬁ MaHeJH € YYE€TOM MOJA3Y4Y€CTH 3aII0THUTEIA

AHHOTALIUSA

PaccmaTpuBaroTCSl TIaHENM HOBOTO THIIA, B KOTOPHIX BHEIIHWM KapKac COCTOUT U3
CTANIbHBIX TOHKOCTEHHBIX C-00pa3HBIX OIMHKOBAHHBIX THYTBHIX MPO(QHIEH, TOIKH KOTOPBIX C
00enx CTOpOH TAaHEeNH TMOTPY)KEHBI B CIOW YTEIUIMTENSA. MeEXay MTPOTHBOIOIOKHBIMU
npoWIsIMA BHEITHETO KapKaca YCTaHOBJICHBI JIOTIOJHHUTENBHBIE CBSI3U W3 JIEPEBSHHBIX
opyckoB. [IpuBOUTCS METOIMKA pacueTa JIOJITOBEYHOCTH 3THX MMAHENICH MPHU paboTe Ha CxKaTHe
MIPH Pa3INIHBIX 3HAYCHUSX HATPY30K M 3aBUCUMOCTH JIOJITOBEYHOCTH TTAHEIH OT Harpy3KU.

KurouyeBbie cJjioBa: TaHedh, TOHKOCTEHHBIE TPOQPUIN, YTEIUIUTENb, HANPSHKCHUS,
MOJI3y4YEeCTh, CTApEHUE, JOJITOBEYHOCTD.

B nacrosimee BpeMs B KHIOM U KOMMEPUYECKOM CTPOUTENBCTBE NMPU BO3BEJCHHUH JIETKUX
3MaHUN IIMPOKO MCTOJIB3YIOTCS COHABUY MaHENIH, COCTOSIINE M3 JBYX CTalbHBIX OOIIMBOK U
CJ0sl YTEIUIUTEIA MEXAY HUMU.

OCHOBHBIMH HEIOCTATKAMH STHX IMaHeINeH sIBIsieTCs: OOJIBIION pacxo]] cTal Ha OOIINBKH
Y HU3Kas IPOYHOCTD HA CXKATHE.

Jnsg ycTpaHeHMsI 3THX HEJOCTAaTKOB NpeIularacTcs HOBas KOHCTPYKLHS CTEHOBBIX
naHesel ¢ BHEITHUM KapKacoM U3 TOHKOCTCHHBIX MPOQUIEH, MEXITy KOTOPHIMH YCTaHOBIICHBI
CBSI3U U3 JEPEBSHHBIX OPYCKOB.
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Puc. 1. KoHCTpyKTHBHAsI cXeMa aHEIH:
1 — TOHKOCTEHHBI! CTaNbHOHN MPoduib; 2 — 00Bsi3Ka TOpLieBOro aemeHTa 13 yrojka 100x20x0,7 mm;
3 — nmenomonuctupon TomuuHon 135 mm; 4 — camocBepiriuii BUHT O 4,
5 — cBs3u u3 ApeBecunsn! ceueHreM 50x50 MM

" PaGora BhImoTHEHA pH noAepikke PODU (mpoexts Ne 15-08-060118 1 Ne 16-38-00736).
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B nmaHHOW craThe wHcciemyercs JOINTOBEYHOCTh IAaHENEW HOBOIO THIA, B KOTOPBIX
BHEIITHUH KapKac U3 CTaJbHBIX TOHKOCTEHHBIX C-00pa3HBIX OIMHKOBAHHBIX THYTHIX MPOQUIEH,
MOJIKA KOTOPBIX, MOTPY’KEHHBIE B MACCUB YTEIIIUTENSA U3 MEHONOJINCTUPOJIA U YCTaHOBJICHHBIC
C OIpeHeNeHHbIM MIaroM C O00eWX CTOPOH NaHend, OO0pa3ylT EIMHYI0 HECYLIylo |
OTpaKJAIOIIYI0 KOHCTPYKIIMIO.

B cocraB mamenu (puc. 1) BXOAWUT BHEIIHUM Kapkac 1, COCTOSAIIMH M3 CTaIbHBIX
TOHKOCTEHHBIX C-00pa3HbIX OLMHKOBAaHHBIX 'HYTHIX MPOQUIIEH, MOJKA KOTOPBIX MOTPYKEHBI B
MacCHB YTEIUIUTENS 3 U3 BCICHEHHOT0 IeHononuctupoia. [Ipodunu BHeHEro kapkaca cBepxy
Y CHU3Y COEJIMHEHBI MPH MOMOIIHM CAMOCBEPIISIINX BUHTOB OOpaMIISIFOIUMHK yronkamu 2. st
NOBBIICHUS IPOYHOCTH COEIMHEHUs Npoduield Kapkaca ¢ yTEIUIUTEIEM B Ipolecce
M3TOTOBJICHUS HA MOTPYKEHHBIE yYacTKU Npoduiieil HAHOCUTCS CJIOH U3 MEHOOINYPETaHOBOTO
Kies. Mexay MPOTHBOMONOXKHBIMU TMPOQWISIMU BHEIIHETO KapKaca yCTaHaBIMBAIOTCS
JIOTIOJIHUTEIILHBIC CBSI3H U3 IepeBsIHHBIX OpyckoB ceueHreM 50x50x135 mm (y3en 1, puc. 1).

KoHcTpyKius aHes M 3alIUileHa MAaTeHTOM Ha TOJIe3Hy 0 Mozensb [1].

B naGoparopun xadenpbl METaNTMYECKUX KOHCTPYKIUI U UCTIBITAHUSI COOPYKEHHI TPH
KI'ACY 1npoBeneHbl TeopeTHYEeCKHEe U OKCIHEPUMEHTAJbHBIE HCCIEIOBAaHUS, KOTOphIC
HOATBEP/IMIA TEXHUYECKYIO i SKOHOMHUECKYIO LIeJIeCO00pa3sHOCTh MX npuMenenus [1, 2].

s mpakTHYecKOM peanu3allMd pacCMaTpUBAacMOH MaHend HEO00XOAWMO NPOBECTH
MCCIIEJIOBaHUE €€ TOJTOBEYHOCTH.

Jns ompeneneHus KpPUTHYECKOW CHIIBI TOTEPU YCTOMYHMBOCTH COCTABUM CHCTEMY
YpaBHEHUII:

EIV]"" + B,Vi' + kV; =0, 1
EIV," + B, Vy' + kV, =0, )
rae Vi1 u V, nporu0sl nanenei Ha 1 u 2 yuacTtkax. Perienue 3Toit cucteMsl OyieM HCKaTh B BUIC:

Vaz —VaZ —4p? Va2 —VaZ —ap?
V, = Cycos -x + Cysin - X
V2 V2 @)
Ja? +Vaz - ap? Jar+Vaz—ap?
+ C5co0s -x + CySin X
V2 V2
Vaz —aZ — 4p? ) Va2 —\aZ — 4b2
Vo, = Dscos -x + Dysin - X
V2 V2 3)
Va2 +aZ — 4b? ) Va2 +aZ — 4b2
+ D3cos NG *x + Dysin NG " X.
3neck:
P
= |—: (4
‘= B
k
= |= ©®)
b El

Tak kak maHeab CAMMETPHYHA, TO TOCTATOYHO 3aIHCATh TPAHUYHBIEC YCIOBHS TOJIBKO IS
HOJIOBHHBI JUTMHBI NTaHenu (puc. 2).
I'paHUYHbBIC YCIIOBHS B CEPEIUHE TTAHCITH:

V1(0) =0;

V1(0) =0;
Vi (1 + ) =0 ©
\ wr©) =0

VYcnoBus CTBIKOBKHM IEPEMELICHUH, YIJI0B IOBOPOTA CEUECHUN M NEPEPE3bIBAIOLINX CHUII
UMEET BUJI:

V(L) = Vo(Ly);
Vi(Ly) = Vo(Ly); (7)
Vllll — 2/”.
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Puc. 2. lepopMHUpOBaHHOE COCTOSHHE B MOMEHT MTOTEPH YCTOWIHMBOCTH

Kputnueckyro cuily MOTepH YCTOHYMBOCTH HAXOIUM M3 YCIOBHS, YTO JCTCPMHHAHT
MaTpHUIIbl CHCTEMbI YPaBHECHUI paBeH HYJIIO.

Jli1st onpeiesieH st TOJrOBEYHOCTH UCTIONBb3yeM arpoOUpoBaHHbIil MeTos [3], yunTsiBas [4-8).

Hcnonb3yemblii B pacueTax napamerp K¥' npu paspymatomeii Harpy3ke F=4500 kr u t=0
HaXOJUM METOJIOM HTEepaIii:

kT = 0,0375.

Bce BerumcieHuss mpoBeieM ¢ momolipio mporpammbl «Wolfram Mathematica 8,

npuHUMas  cuexyromwe jgaHHeie At = 5,17 = 78900,B = 0,02, EZ[;, = 70 kr/cm?, K}(;T =

0,0375, If:; = 0,772 cm?, L; =640 MM, L, = 720 MmM. Pesynbrarer MOJIYYCHHBIX
BBIYMCIICHUN TIPECTaBIIeHBI B Ta0M.
Tabnuma
Ne /it Harpyska F, xr JlonroseunocTs t, HEx.

1 4500 0

2 4400 110

3 4350 170

4 4300 225

5 4250 290

6 4200 355

7 4150 425

8 4100 455

ITo pe3ynbpraram MPOBEICHHBIX BBIYUCICHHI COCTABUM 3aBUCUMOCTS (puc. 3).

4550
4500
4450
4400
4350
4300
4250
4200
4150
4100
AQS0D

HarpyaxaF, kr

s
I - 0,8445) + 84955

0 100 200 300 ACD SO0

AonroseyHocre t, Heg,.

Puc. 3. 3aBucumocts F(t)
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ATNNpOKCUMUPYs JaHHBIM rpaduk JTUHEHHON (YHKIMEH MOJyYMM COOTHOIICHHE BUAA
F=-0,8445-1+4495,5.

Takum o6pa3omM, moyryyeHHas: 3aBUCUMOCTh MO3BOJIICT MPOTHO3UPOBATH JOITOBEYHOCTh
apMHMPOBAHHOM NMaHENH B 3aBHCUMOCTH OT Harpy3KHu.
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Durability of thereinforced panel considering creep filler

Resume

Currently, sandwich pandl is widely used in residential and commercial construction in
the construction of light buildings, consisting of two sted skins and a layer of insulation
between them.
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The main disadvantages of these panels are the high consumption of steel cladding and
low compressive strength.

To address these shortcomings, it proposes a new design of wall panels with an externa
frame of thin-walled profiles, between which communication of the wooden bars.

This article explores the durability of new type panels, in which the outer frame of steel
thin-walled C-shaped galvanized roll-formed sections, shelves of which areimmersed in alayer
of expanded polystyrene insulation and installed with a certain pitch on both sides of the pand,
form a single supporting and enclosing structures.

Theoretical and experimental studies, which confirmed the technical and economic
feasibility of their use conducted in the laboratory of the department of metal structures and test
facilitiesat KSUAE.

Presented the technique of calculating the longevity of these panels when working in
compression at different values of |oad and dependence on the load durability of the panel.

Keywor ds: pand, thin-walled profiles, insulation, voltage, creep, aging, longevity.
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