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Stiffness of the arched truss of triangular shape, depending on the
redistribution of the areas of members and number of panels

IlosryueHo MoYHOe aHaUMuUYecKoe gblpaxceHue 01
npozuba gepmul 8 3a8UCUMOCMU OM ee pa3Mepos,
Hazpy3Ku, Yuc1a naHesell u xcecmkocmeli cmepicHell.

The exact analytical expression for the deflection of
the truss depending on its size, load, number of
panels and the stiffness of the rods is obtained.

Forces in rods are defined symbolically using cut
nodes in the system of computer mathematics Maple.
To generalize the solution for an arbitrary number
of panels the method of induction is applied

Ycunus onpedessiromcs 6 cumgosbHoll hopme
MemodoM 8blpe3aHusl Y3108 8 cucmeme
KomnblomepHot mamemamuku Maple. /]as 0606ujeHust
peuwleHusl Ha NPouU380/1bHOe YUC/A0 naHeell NpUMEeHEH
Memod UHJYKYuu
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B [1] meTo0M MHAYKIIMY MOJIydYeHa ToYHass ¢popmyJia AJis Nporuba apoyHour
depmnbl (puc. 1) oT AeUCTBUS COCPEIOTOYEHHON CHUJIbI B 3aBUCMMOCTHU OT YMCJIa TaHe-
Jieit. [Ipu 3TOM npeAno/iarajaoch, YTO }KECTKOCTh BCeX CTepKHEN pepMbl 0JJMHAKOBAs.
JTO HECKOJIbKO CHMXKAET LIEHHOCTh MOJYYEHHOTO pe3yJbTaTa. B npakTHke 0O6bIYHO
MCIIOJIb3YIOTCS CTEPXKHU C CeYeHMeM pa3HoU miomaau. Beegem B pacueT koadppuiu-
€HTbI, YYMThIBAIOLUE pa3Hble cedeHUs cTepkHer. OCHOBHOM almapaT pacyeTa — CU-
cTeMa KOMIbIOTEPHON MaTeMaTUKU Maple [2] 1 MeTOoJ, MHAYKLIMH, pa3pabOTaHHBIN
A1 ockux [3-10] u npocTpaHcTBeHHBIX [11-13] cTep:kHEBbIX KOHCTPYKIUH, U IPU-
MEHUMBIN JIJIS1 CUCTEM B yCJIOBUU N0J13y4yecTH [14]. PaccMoTpuM cTaTU4ecku onpeje-
JIUMyto GpepMy MoJ AeCTBUEM COCPEJOTOUEHHOM CUJIbI B cepeiiHe npoJieTa (puc. 1).
Yuciio nanesiel B pepme 2 n,,.
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Puc. 1. Cxema pepmbl npu n, = 5

Ycunuga B CTEPXKHAX ollpeaesdeM MEeTOAO0OM BbIpE€3aHUA Y3JI0B B CUMBOJIBHOH
dopMme , mnpuMeHsis aJropuTtM [2]. /IJis 3TOro B nporpaMmy BBOASTCS KOOPAUHATHI y3-
JioB. [IpuBeseM COOTBETCTBYWOIIMU PparMeHT NPOrpaMMbl, HAMMUCAHHOW Ha fI3bIKe
Maple:

>n:=2*n0: for i to n do

>x[i] :=a*i-a: y[i] :=b*i-b:

>x[i+n] :=a*i-a:y[i+n] :=b*i+b:

>x[i+2*n] :=2*n*a-a*i+a: y[i+2*n] :=b*i-b:

>x[i+3*n] :=2*n*a-a*i+a: y[i+3*n] :=b*i+b:

>od:

>x[4*n+l] :=n*a: y[l+4*n] :=b*n:

>x[4*n+2] :=n*a: y[2+4*n] :=b*n+2*b:

Kondurypanusa pemeTku GpepMbl onpesiesisieTcss COeJMHEHUEM Y3JI0B U CTEPK-
Hel. BBoj 5TOM MHPOpMAIUK He OTJIMYAETCA OT NpoleAyphl 3aJaHus rpada. Co3aa-
IOTCA YCJIOBHbBIE BEKTOPBI, COOTBETCTBYHOIIHME CTEPHKHAM (l)eprI, " coaepxKamue NH-
dbopmMainuio 06 y3sax, CoeJIMHEHHbBIX CO CTEPKHEM:

>for i to n-1 do

>N[i]:=[1i,i+1];

>N[i+n-1]:=[2*n+i,2*n+i+1];

>od:

>for i to n-1 do

>N[i+2*n-2] :=[i+n,i+n+1];

>N[i+3*n-3] :=[3*n+i,3*n+1+i];

>N[i+4*n-4] :=[14+i,n+i];

>N[i+5*n-5] :=[2*n+1+i,2*n+n+i];

>od:

>for i to n0 do

>N[i+6*n-6] :=[2*i-1,2*i+n-1];

>N[i+6*n-6+n0] :=[2*1i-14+2%n,2*i+n-1+2*n];

>od:

>for i to n0-1 do

>N[i+6*n-6+2*n0] :=[2*i+n-1,2*i+1];

>N[i+6*n-74+3*n0] :=[2*i+n-1+2*n,2*i+1+2*n];

>od:

>N[8*n-7] :=[4*n+1,n]:
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>N[8*n-6] :=[4*n+1,3*n]:

>N[8*n-5] :=[4*n+1,2*n-1]:

>N[8*n-4]:=[4*n+1,4*n-1]:

>N[8*n-3] :=[4*n+1,2*n]:

>N[8*n-2]:=[4*n+1,4*n]:

>N[8*n-1] :=[4*n+1,4*n+2] :

>N[8*n]:=[4*n+2,4*n] :

>N[8*n+1] :=[4*n+2,2*n] :

Jlns omnpepesieHus mnporudba ucnosbdyem ¢opmyay MakcBessia - Mopa.
PaccuuThiBasi ycuins B CTEPXKHSX METOJO0M BbIpe3aHHs y3JI0B N0 MeToAuKe [2-4],
AJig pasandyHoro (oT 1 go 10) yucsa naHesie, MHAYKIMEN noslydaeM GopMyJly s

nporu6a: EFA = Pny(a’k, +(2n, + )bk, +(2n; +1)c’k, /3)/b*, toe  a=L/(2n,) ,c=~a’ +b’
. 3aBUCUMOCTb OT 4YMCJIa NIaHes el 06HAPyXMBaeT ABHbI MUHMMYM, YTO [O3BOJIAET
ONTHMM3UPOBATh KOHCTPYKIMIO.

.."'k1=1; ke=1: ks =1

pbn

T ki=1; ke=1.5k:=0.5

(LR

Puc. 3. 3asucumocmo npo2uba om yucna naHeneli
npu pasHeix xeecmkocmsx, L = 20m
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