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PAIIMOHAJIBHOE ITPOEKTUPOBAHUE CUJIOBBIX 9JIEMEHTOB
CEYEHUA KPBUIA U3 KOMIIO3ULIMOHHBIX MATEPUAJIOB

Hpez[,nomeHa MCTOAMKA palluOHAJIBHOT'O MPOCKTUPOBAHUA CUJIOBBIX 3JICMCHTOB IMOIIEPEYHOTIO CEYCHUSA MHOI'O-
JIOH)KCPOHHOI'O KphbLIa. Pa3paGOTaHHHI>i AJITOPUTM MOXKET MCIOJIB30BATLCA ITPU BI)IGOpe paloOHAJIbHBIX KOHCT-
PYKTUBHO-CHUJIOBBIX CXEM KOMIIO3UTHBIX KPbBUILCB 0OJILIIOrO YAJIUHECHUS. HpI/IBeZ[eHI)I PEIYIBbTATBI YUCIICHHBIX

HUCCIIETOBaHUMN.

KoMIo3unuoHHbIi MmaTtepuan (KM), ceuenne, CMII10BOM 3JIEMEHT, pacnpe/eieHne

BBenenune

Hcnonp3oBanue KM B KOHCTPYKIIMSX JIETATEIBHBIX
anmapaToB MPHUBOAUT K YBEIMUYCHHIO YMCIIA Mapamer-
POB, BapbUPOBaHHEM KOTOPBIX MOXKHO BIIUSTH Ha IIelie-
ByI0 ¢yHKIMI0. Hanpumep, yMeHbIIIEHHE MacChl KOHCT-
PYKIHHU KpbUIa MOKET OBITh JOCTHTHYTO KaK B PE3yiib-
TaTe ONTUMAJILHOTO paclpeAeieHusl MaTepuaia, Tak U
ONTUMAJIBHBIM MPOEKTHPOBAHUEM CTPYKTYphl KM, BbI-
0OpOM paIMOHATHHOIO KOHCTPYKTHBHOTO THIIA IaHe-
nei (ryiaakue, TpexciioliHble, BaebHbIe) U T.11.

B Hacrosiee BpeMs OCHOBHBIC 3a7aYdl ONTHMAslb-
HOTO MpoeKkTHupoBaHus u3genuit u3 KM pemiensl ams
CPaBHUTEIILHO TPOCTHIX KOHCTPYKIUHM THIIA TMaHENCeH,
0aJIOHOB JaBJIeHHs, 000IOUeK BpalleHus U T.1. B nan-
HOHM CTaThe PaccMaTpUBAETCS UCIIOIb30BaHHUE UTEPALIH-
oHHOro ajiroputma [1] B mpolecce ompeaeneHus: pa-
LHOHAJILHOI'O pacIpelelieHns] MaTepuaia 10 CeUeHHIO

MHOTOJIOH)KEpOHHOT0 Kpbliia u3 KM.

Pemienne 3agauu

B ocHOBe pelicHUs 3a7aud JIOKUT BBHIOOP 3aKOHA
pacnpeneneHust MaTepuaja IO IOJIKaM JIOHKEPOHOB
[1, 2]. B xauecTBe BO3ZMOKHBIX JOMYIIEHUH O pacipe-
JIelleHUH MaTepuasia Mo JOH)XepoHaM pacCMaTpUBAIOTCA
CIEIYIOUINE 3aBUCUMOCTH:

— pacrpezienieHre n3rudaronero Momenra My mpo-

MOPIHUOHAJIBHO BBICOTAM JIOHXKCPOHOB, B COOTBETCTBUU

C KOTOpPBIM IUIOINAAX IIOJIOK OHNpeACIA0TCA MO CJIc-

JyIOITUM hopMysIam:
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- CI/IHyCOI/II[aJ'H)HHﬁ 3aKOH pacnpeacjicHus Iuioia-

Jielt moJiok 1o xopae [2]:
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Koapdumumenter &, Y, Y, , ke, kn B dopmynax
(1) = (3) sABIAIOTCS ONTUMH3UPYEMBIMU IapaMeTpamMH
sanaun. [Inomanu f;, , fo1 , A, Ay ABISIOTCS UCKOMBIMU
mapaMeTpaMH U ONPECIIAIOTCS U3 YpaBHCHHI paBHOBE-
cust mo Meronuke [1] mo 3amaHHBIM MpeAETHLHBIM Jie-
dbopmarmsaM g, €,; U C y4deTOM paOOThI OOIIMBKH Ha
H3rH0.

ITouck panMoHaNbHBIX 3HAYEHUU MAapaMeTPOB pac-
MpeJeaeHU OCYIIECTBISIETCS METOJOM  IOCIIeI0Ba-
TENBHOrO Tepebopa, MpU 3TOM Ha KaKIOM 3Tare Mpo-
BOJIUTCSI IIPOCKTUPOBOYHBIN PACcUET JIEMEHTOB CCUCHHUS

o merojauke [1].
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Puc. 1. CeueHne MHOTOJIOHKEPOHHOT'O KphLia

B xadecTBe mpumepa pacCMOTPUM MPOCKTUPOBAHUE
CUJIOBBIX JJIEMEHTOB IIONEPEYHOTO CEUYCHHUS TPEXJIOH-
KEPOHHOI'0 Kpbuia (pUc. 2) W3 YIJIEIUIacTHKa CO Clie-
IYIOUUME  (DU3UKO-MEXaHUUCCKUMH XapaKTePUCTHKA-
MH:

E,=100TITla; E,= 10 T'Tla; Gy,= 6 I'Tla; p,;,=0,35;
F1,=900 MIla; F,.= 700 Mlla; F>,= 50 Mlla;
F,.= 120 MIla; Fi,= 75 MIla; ;= 0,08 MM.

[Ipenmnonaraercs, 4To TOJIIMHA W YTrOJ apMUPOBa-
Hust KM B mpenenax kakon-a1u00 maHe I OOIIUBKU HIIH

CTCHKHU JIOHXXCPOHA IMOCTOSAHHA. Du3UK0-MeXaHNUECKHIE

XapaKTCPUCTUKU naHeneﬁ ONpCACIAINCG JIA IIaKEeTa
CJIO€B C yIJIaMH apMUpOBaHus +45°.

HpOCKTI/IpOBaHI/Ie CCUCHUA MNPOBOAMIIOCH IO ABYM
PACUYCTHBIM Cl1ydasaM, XapaKTCPU3YCMbIM!

- I/ISFI/IGaIOH_II/IMI/I MOMCHTaAMU:

MV=-180 kHm, My?= 150 kHwm;
— NepEPE3bIBAIOIIUMHA CUTIaAMU:
0,"=240 xH, 0,”’=-240 xH;
— TOYKaMU IPUJIOKCHUS MEPEPEIbIBAONINX CUJT:
x0"=0,5M, xo%=0,6 m.

Pe3ysbraThl pacyeToB cBeAeHbI B Tad. 1 — 3.
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Puc. 2. TlonoxeHne TOHKEPOHOB IO CEYEHUIO KPbLIa
Tabnuma 1
ParmonanpHbIe MTapaMeTphl CHIOBBIX 3JIEMEHTOB pu Aomyiienuu (1), k= 17,8
>§ % Howmep xoHTYpa ,
2z , CyMMapHas IIoNIaab, MM
5 = i=1 i=2 i=3
Howmep nonku
2 mBl | MNHI | mB2 | IH2 B3 | IH3 2850
= [L1omap moxoK, My
1
248 | 1296 | 8 | 152 1168 | 8 2708
S 5 Howmep nanenu
= 2| OBl |[OHI | ClI |OB2|OH2| C2 | OB3 | OH3 | C3 5018
g5 TommuHa naHesnei, My
© =064 064 ]384]384]384]016] 08009 | 080

TabGnuna 2
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ParonansHble mapamMeTphl CHIIOBBIX AJIEMEHTOB IIpH gonyuienud (2), k = 2,8

Howmep xoHTYpa

i=2

CunoBoit
3JIEMEHT

2
CyMMapHas Iiomajab, MM

Howmep nonku

MBI | MHI | mB2 | mH2

| mB3 | 1H3

2
IInomank moJI0K, MM

TTonku

2760

272 | 1264 | 88 | 504

| 384 | 248

Howmep nanenu

8741

OBl |OHI | ClI | 0B2 | OH2 | C2 | OB3 | OH3 | C3

TonmuHa ma”enen, MM

5981

OOwuBKa
U CTEHKHU

0,80 | 0,80 | 3,68 | 3,84 | 3,04 | 0,16 | 0,80 | 1,60 | 0,80

Tabmuma 3

ParmoHanpHbIe TapaMeTphl CHIOBBIX 3JIeMeHTOB pu gonyiieHud (3), Y,=1,1y,; Y, =0,6y,1; k6 =19,5; kn=1

Howmep xoHTYpa

i=2

CunoBoit
3JIEMEHT

2
CyMMapHas iomajab, MM

Howmep nonku

nBl | IHI | 0B2 | IH2

B3 | IH3

TTonku

2
IInomane moJI0OK, MM

2616

144 | 1320 | 24 | 332

544 | 232

Howmep nanenu

8544

OBl |OHI | Cl1 | 0B2 | OH2 | C2 | OB3 | OH3 | C3

TonmuHa ma"enen, MM

5928

OOwuBKa
U CTEHKHU

0,80 | 0,80 | 3,52 | 3,84 | 320 | 0,16 | 0,80 | 1,44 | 0,64

3akjaoueHue

[To pesynpTaTam pacdeToB BHIHO, YTO BCE TPHU JIO-
MYIIEHUs] NPUBOAAT NMPAKTUUECKH K OAWHAKOBOH CyM-
MapHOH IO CHJIOBBIX DJIEMEHTOB (OTJIMYHME CO-
craBmser 1...3%). CyiecTBeHHbIC pa3jindus HaOIoIa-
I0TCS B XapaKTepe paclpeaelieHns: MaTepuaa o MojIKaM
norkepoHoB. i momymenust (1) XxapakTepHa KOHIIEH-
Tpalysi OCHOBHOT'O MaTepuaja MO IOJKaM JIOH)KEpOHa C
MaKCHUMaJIbHOWH CTpPOHUTENBHOM BbICOTOM. IIpH mcmone3o-
BaHHUU TIPEATIONOKeHus (2) HauOOoJbIINEe TUIOMAIU TI0-
JIOK B Pal[iOHAJIbHOW KOHCTPYKIMH HaONOAArOTCS s
BTOpOI BepxHEW U MepBOil HIKHEH MOJIOK JOHKEPOHOB,
YTO CBSI3aHO C HECUMMETPUYHOCTBIO TTpodmiisi. B menom,
pacnpenenenue (3) MPUBOANT K MEHBIICH IUIOMAIH Ce-
YEHHsI, I03TOMY MOXKET MCIOJIB30BAThCS B Ka4eCTBE OIl-

TUMAJIbHOI'O pCIICHUA 3a/1a4u.
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