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JonroBe4yHoOCTH NMaHEH ¢ BHEIIHHM KapKACOM H3 TOHKOCTEHHbIX THYThIX Npogduiei
€ Y4€TOM NOJI3YUeCTH yTENIHTeJIsI

AHHOTALHA

PaccmaTtpuBaeTcss HOBBIN THI MAHCICH, B KOTOPBIX 3JCMCHTHI KApKACA BBIMOIHCHBI W3
TOHKOCTCHHBIX THYTHIX (C-00paszHpix mpodujch ¢ MOJKAMH, BTOILICHHBIMH C BHCINHCH H
BHYTPCHHCH CTOPOHBI B Clioi yTemauTess. 11oo0HbpIe naHe u H3BECTHRI B HAIICH CTPAHE Kak
cuctema «PaaociaBy» U UCIMOMB3YIOTCS B KAUECTBE HECYIIIMX KOHCTPYKIMIA CTCH JICTKUX 3MaHUH.
IMpuBomuTcs MeToAMKa pacyueTa AOJTOBEYHOCTH 3THX MAHEICH MpH palboTe HA CXKATHE MPH
PaA3IHUYHBIX 3HAYCHUSIX HATPY30K U 3aBUCUMOCTD JONTOBCYHOCTH MAHSTH OT HArPY3KHU.

KuaroueBbie ciioBa: maHe b, TOHKOCTCHHBIC NPOMUIN, VYTCILIUTCIb, HAMPSIKCHHUS,
MOJI3YYECTh, CTAPCHUE, TOJITOBETHOCTD.

B Hacrosmee BpeMs MpHU CTPOUTENBCTBE JIETKUX 30aHHH, 2 IMEHHO YCTPOMCTBE UX CTCH,
HCHONB3VIOTCS OONCIUCHHBIC MAHETH THIA «C3HABUYW), BKIIOUAIOIINC CTAJIbHBIC OOILIMBKH U
BHYTPECHHHUH c10# 13 3QQEKTUBHOTO YTEILTHTENS (TICHOMOIUCTHPOI, MUHEPAIbHAA BAaTa U Ap.).

Henocratok sTux maHened coctouT B OONBIIOM PacxXone CTAIM HA OOLIMBKH M HU3KOH
MPOYHOCTH HA CHKATHC.

[Ipennaracmas HOBasg KOHCTPYKLUHMS CTCHOBBIX MAHETICH C BHEIIHUM KapKacoM W3
TOHKOCTCHHBIX MPoduiIeH mo3pomseT 3G HEKTUBHO PEIINTh YKA3AHHYIO 3a1a4y.

B nanHo# cTtaThe HccnenyeTcs JOMTOBEYHOCTE HOBOTO THIIA MAHETCH, B KOTOPHIX KapKac
W3 CTAIbHBIX TOHKOCTCHHBEIX (C-00pa3HBIX 3JIEMCHTOB C MOJKAMH, BTOIUICHHBIMH B CIIOU
VTICIUTUTENSl W3 TICHOMOIHCTUPONA, YCTAHOBJICHHBIX C HEKOTOPBIM INArOM C BHEIOHEH H
BHYTPCHHEH CTOPOHBI MAHETH OOPA3VIOT CAMHYIO HECYLIVIO M OTPa)KTAOIIYI0 KOHCTPYKIIHIO
(puc. 1). TlomoOHbie maHe M W3BECTHBHI B HalicH crpaHe kak cucrema «Pamocmas» [1] u
HCHONB3VIOTCS B KAYCCTBE HECYIUX KOHCTPYKIIHH CTCH JICTKHUX 3AaHHH.

w2

f":
2000
i

410 380 4

Puc. 1. KOHCTpyKTHBHAA CXeMa MAHETH:
1 — TOHKOCTEHHBIH CTaIbHOU TPO(HIIB; 2 — OOBS3KA TOPLEBOTO IEMEHTA W3 yromka 100x20x0,7 v
3 — meHOMONMCTHPON TOMIMHON 135 MM; 4 — camocseptmuii BuHT D4
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B nabopatopun kadeapsl METAIHUECKUX KOHCTPYKIIHI U UCTIBITAHUS COOPYKCHUH MPH
KI'ACY npoBeAcHB TEOPETHUECKHE M OKCICPUMCHTANBHBIC HCCICAOBAHUSA, KOTOPBIC
MOATBEP UM TEXHUICCKYIO U SKOHOMHUSCKYIO IIEICCO00PA3HOCTh UX MPUMEHEHU |2, 3].

Jnsg mpakTHUecKOW peanH3aly pacCMaTPUBACMON MAaHETH HEOOXOAUMO MPOBECTU
HCCIIEIOBAHNE €€ JOJITOBEYHOCTH.

Jns onpeaeneHus OArOBEYHOCTH UCTIOMB3YEM alpoOHpOBaHHEIA METOX [4-8].

Ilycts mutomanp ¥ MOAYIIb YIPYTOCTH BHEITHETO KapKaca M YTEIUTHTENS CBSI3aHBI MEXKAY
€000l COOTHOIICHHUEM:!
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Haiizem cHavana HaNpsDKCHUS B YTCIUIMTEIC O M B Kapkace ¢ 7, a 3aTeM U3 YCIOBHUS
YCTOHYHMBOCTH KapKaca OMPEISIMM BPEMSI, O KOTOPOrO OHO Oy ACT BBIMOIHSTHCS.

[Tockonbky MON3y4ecTh MPOUCXOANUT BO BPEMCHH, TO HANPSDKCHHUS U AeQOpPMALIUN TOXKE
ABILIIOTCA (PYHKLHSAMH BPEMCHH 1
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Pemennii 6eckoHEUHOE MHOXECTBO, A BBIOOpa M3 HUX COOTBETCTBYIOIICTO 3aJadc
HYXKHO IPUBJICKATh AOMIOJTHUTCIBHOC YCIIOBUC, 4 UMCHHO!
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[NapameTtp c B popmyne (16) onpenensiem u3 Gopmynsl (15) npu paspyarommeii Harpy3ke
F=F"=3400 kr u t=0:
F2
¢ = 2 * >
4-n° - E* .M - EM
3400°
C =
4.87.2.1-10°-0,772-70
Bce Brumcnenns nposemeM ¢ momomeio mporpamMMbel  «Wolfram Mathematica 8»,
B =0,005, E™ =702 /cm”

Ha4 2

=3979-107*

mpuHuUMas ciaeayviomue ganaeie Ar =30, 77 = 78900,
k™ =0,028, 1" =0,772cm”.

PesynpTaThl MOIyUCHHBIX BEIMUCICHUN PEACTABICHEL B Ta0M. 1.

Tabmuma 1
Ne /m Harpyska F, xr JlOAroBEe4HOCTS t, CYT.
1 3250 128,75
2 3300 55
3 3350 26,25
4 3400 7,5

Ilo pesynbraTtam NPOBEACHHBIX BRIYUCICHUH COCTABUM 3aBHCUMOCTD (pHC. 2).

3420
3400
3380

g 3360
g 3340
§3320

T 3300
3280
3260

3240
0 20 40 60 80 100 120 140

OonroBe4YyHOCTb, CYT.

Puc. 2. 3aBucumocts F(t)
Hna momyueHHS JHHCHHOM 3aBHCUMOCTH, PE3yaAbTaThl IMPOBEACHHBIX BBIYMCICHUH,
MpeAcTaBIcHHBIEC B Tabd. 1, 3aMeHMM HX HATypalbHbBIMH Jorapudmamu (Tadn. 2) U mOCTPOUM

3aBHCUMOCTB (puc. 3).

Tabmuna 2

Ne /m Harpy3ska LoF, kr Joaroseunocts Lat, CyT.
1 8,08641 4,85787
2 8,10168 4,00733
3 8,11672 3,26767
4 8,13153 2,01490

ANNpPOKCHMHUPYS JAHHYIO 3aBHCHMOCTh TUHEHHOW (PYHKIMECH MOIYYMM COOTHOIICHHE

Buga LnF=-0,016Lnt+8,2165.

Takum o6pa30M, nOJyUCHHAA 3aBUCUMOCTD MO3BOJIACT MPOrHO3UPOBATH AOJITOBCUYHOCTDH
MNAHCIU B 3aBUCUMOCTH OT HAI'PY3KU.
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Puc. 3. 3aBucumocts LnF(Lnt)
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The durability of the panel with an external frame
of thin-walled cold-formed sections taking into account creep insulation

Resume

At present, the construction of light buildings, namely the device of walls, used
lightweight panel «sandwich» including steel casing and an inner layer of effective insulation
(polystyrene, mineral wool, and others.).

The disadvantage of these boards is to a large flow rate steel cladding and low
compressive strength.

The proposed new design of wall panels with an external frame of thin-walled sections
can effectively solve this problem.

This article explores the durability of a new type of panel in which the skeleton of steel
thin-walled C-shaped clements with shelves, immersed in a layer of polystyrene insulation
installed with some step from the outside and the inside of the panel to form a single bearing
and protecting designs. Such panels are known in our country as a system of «Radoslaw» and
used as load-bearing structures of buildings the walls of the lungs.

In the laboratory of the department of metal structures and test facilitiecs at KSUAE
conducted theoretical and experimental studies, which confirmed the technical and economic
feasibility of their application.

The technique of calculating the durability of the panels when the compressive load for
different values of longevity and dependence on the load panel.

Keywords: panel, thin-walled profiles, insulation, voltage, creep, aging, longevity.
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