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AHHOTAIIMS

banounas craruuecku ompenenuMmas hepmMa co CI0KHON PelIeTKON, cojiepKaiien
CTOMKHU PaCKOCHI, 3arpy>kKaeTcsl 1Mo BEPXHEMY WM HUXHeMy mosicy. Jlis BeIBOJa
MCKOMOM 3aBHCHUMOCTH TPUMEHSETCS METOJ| MHAYKIIMH U OINepaTopbl CUCTEMBbI
Maple, mo3BosIsiroIre COCTABIATh U PeliaTh PEKYPPCHTHBIC ypaBHEHU. Y CHIINS B
CTEP)KHAX HaXOJITCSI B CHUMBOJBHON (OpME METOAOM BBIPE3aHUS Y3JIOB.
[lepemernienue omnpexaensercs no dpopmyne Makceemna — Mopa. [Ipennonaraercs,
YTO BCE CTEPKHU UMEIOT OJINHAKOBYIO JKECTKOCTb.
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Abstract

A beam statically determinate truss with a complex grid containing struts of braces
is loaded along the upper or lower belt. To derive the required dependence, the
method of induction and the operators of the Maple system are used, which make it
possible to compose and solve recurrent equations. Forces in the rods are obtained
in the symbolic form cutting out the knots. The displacement is determined by the
Maxwell-Mohr’s formula. It is assumed that all the rods have the same rigidity.
Keywords: truss, Maxwell's formula - Mohr’s, deflection, induction, Maple

B [1] monyueno ananuTudeckoe perieHue o nporude depmser (puc. 1) mox
JEWCTBUEM HArpy3KH, PAaBHOMEPHO pAaCIpPENEICHHOM II0 BepXHEMy Ioscy. B
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HACTOALIEH paboTe ATO pelieHue AonoiHseTcs GopMynoil nis mporuba depmbl
1OJ] IeCTBHEM HArpy3KH [0 HUKHEMY IOSICY.

[Tnockas cummeTpuyHas pepma ¢ IByMsI OIOpaMH CTaTHUECKHU OTpeIeInMa.
B ¢epme ¢ N ma”ensMu B MOJNOBHHE IIPOJIETa YUCIO CTEpxkHEH — n, =16n+8,

BKJIIO4as TPH OIIOPHBIC CTCPIKHSI.

Pucynok 1 — ®epma npu Harpyske cHusy n=4

Jlns pacuera mporuba mno dopmyine MakcBemia — Mopa HEOO0X0IUMO
OTIPEICITUTh YCHIUs B cTepkHAX. [lonb3ysck nmporpammoii [2] u onsitom [1,3-9],
COCTaBJISIEM CHUCTEMY YPaBHEHUW pPABHOBECHS Y3JIOB B MPOEKIMSIX Ha ocu. B
nporpammy [2] BBOASITCS KOOPAWHATHI Y3JIOB:

>for i to 2*n+2 do
> x[i]:=2*a*(i-1),; y[i]:=0;

>od:
> for i to 2*n+l1l do
> x[i+2*n+2] :=a* (2*i-1); y[i+2*n+2] :=h;
> x[i+4*n+3] :=a* (2*i-1); y[i+4*n+3] :=2*h;
> od:
> for i to 2*n do
> x[i+6*n+4] :=a*2*i; y[i+6*n+4] :=h;
od:

CoenvHeHus y3JI0B M CTEp)KHEW 3aJaloTCsi MO aHAIOTHH C 3aJaHueM

MJI0CKOro rpada
> for i to n do
N[i]:=[i,i+1];N[i+n]:=[i+n+1,i+n+2];
od:
for i to 2*n+l1 do
N[i+2*n] :=[i+2*n+2,i];
N[i+4*n+1l] :=[i+2*n+2,i+1];
N[i+6*n+2] :=[i+2*n+2,i+4*n+3]; od:
for i to 2*n do
N[i+8*n+3] :=[i+6*n+4,i+1];
N[i+10*n+3] :=[i+6*n+4,i+4*n+3];
N[i+1l2*n+3] :=[i+6*n+4,i+4*n+4];
N[i+1l4*n+3] :=[i+4*n+3,i+4*n+4];

VVVVVVVVVYV

od:

Pacuer nporu6a Beimosinsiem o gpopmyie Makcpemia — Mopa:
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A=Y SSUI [ (EF).

i=1

P o
O603Ha4eHO: Si( ) yemnmst B CTEp)KHSAX OT 3aJaHHOI HATPY3KH, . —

v 1 ) )
JJIMHBI CTCPIKHCH, Si( - ycniing OT CAMHUYHOUN CUJIBI, IIPHUIIOKCHHOHN K CCPCIANHC

BepxHero mosica, EF — sxecTkocTh cTepkHel (01MHAKOBHI I Bce  (PepMmbl).
Wuayknust [aeT cleayonmil Bua mporuda

A=2P(@’A +h*H_+c’C_+d°D,)/h?, c=+a*+h?, d=+a*+4h*.
(1)

I[J'ISI OIIPCACIICHUA O6I[I€FO HJICHA ITIOCJICAOBATCIHBHOCTH KOC—)(i)(i)I/IHI/IGHTOB

npu a® npoaHamusupoBaHbl 10 BeIpaXKEHUH MpPOruda, OTKyda IIOTy4eHbI

cienyrontue kodddumuentsr: 2, 24, 108, 320, 750, 1512, 2744, 4608, 7290, 11000.
BrisiBUTH 0O WI€H 3TOM MOCIEI0BATEIbHOCTA OOBIYHBIMU CPEACTBAMHU
sarpynauTensHo. Onepatop rgf findrecur makera genfunc cucremsr Maple ms
JaeT CJHEAYIOIIEE JIMHEWHOE OJHOPOJHOE PEKYpPPEHTHOE YPaBHEHHUE MISATOrO

nopsaka
A =5A,, —10A , +10A ;-5A ,+A ;.
T xoapuuuentos npu d3, h3, ¢ nomyueno cnenyromee ypaBueHue
D,=4D,,-6D,,+4D, ,-D, ,.
Pemas peKyppeHTHBIE ypaBHEHHs C IIOMOLIBIO oreparopa Isolve, s
K0>()(UIIUEHTOB MOIYYAIOTCS CIIEAYIOIIHE 3aKOHOMEPHOCTH

A =n*(n+1),
H,_=n(50n°+76n° +31In+5)/3,
C, =n(25n°+38n*+14n+1)/3,
D, =n(2n*+3n+1)/2.
Oti GOopMyINT U SBISIOTCS KOHEYHOW IENBI0 MCCIICIOBAHUS, TT0 KOTOPOMY
MO>KHO OIEHUTH Je(hOPMATUBHOCTh KOHCTPYKIIMH TIPH JIFOOOM YuCIIe maHene 0e3
MOTEPU TOYHOCTH, XapAKTEPHOU JIJIsT YMCIICHHBIX METOIOB.

AHanoruyHo, 1151 Harpy3Ku cBepxy (puc. 2) npuMeHHUTENbHO K Gopmyiie (1)
noJjiydaeM K03 HUIMEeHTHI, coBraaromniue ¢ [1]:

A =n*(n*+n+1/2), H =n(50n°+76n*+58n+20)/3+1,
C, =n*(25n+38)/3+n(56n+17)/6+1/4, D, =n(n*+3n/2+1)+1/4.

tP lP lP LP iP

2a 2a 2a 2a 2a 2a 2a

Pucynok 2 — ®depma npu Harpyske cBepxy, =4
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OO030ppl  HEKOTOPHIX AHAJIOTHYHBIX HMCCJIECNOBAHUNW C TMPUMEHECHHEM

nporpammel [2] mpusenens: B [10,11].
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