- ISSN 2411-7609 - Science Almanac -

- http://ucom.ru/na

HayuHblit anbmaHax - 2017 - N 2-3(28) |

R

272

dusuko-mamemamuyecKue HAyKu

DOI: 10.17117/na.2017.02.03.272
Mocmynuna (Received): 19.02.2017

http://ucom.ru/doc/na.2017.02.03.272.pdf

Canvumos M.C.
dopmyna gna nporuba coctasHou pepmbil,
3arpy»XeHHOM No HUXKHEMY NoACyY

Salimov M.S.
The formula for deflection of a composite truss,
loaded on the bottom flange

Yacmu cummempuyHoll na0CKol cmamuyecku
onpedeaumoti 6a/104HOU hepMbl C NPAMOY20AbHOU

packocHoll pewiemkoll coedUHEHbl MPeMsi CMepHCHAMU.

Ycunus 6 cmepicHsax onpedeasromcsi Memodom
8blpe3aHusi y3.108 8 cucmeme Maple. [Ipozub
Haxodumcsi Memodom UHAykyuu 0151 NPOU380/1bHO20
yuc/aa naHeseil

Kawuessie cno8a: epma, npozu6, hopmyaa
Makceenana-Mopa, Maple

Caaumoe Makcum Cepzeeauu

Bakanaasp

HayuoHaabHblll uccaedogamenvckull yHugepcumem
«M3H»

2. Mockea, ya. KpachokaszapmenHas, 14

Part of the symmetric flat statically determinate
girder, with a rectangular diagonal bars are
connected by three rods. The forces in the rods are
determined by cutting out the nodes in the system
Maple. Deflection is found by the method of induction
for arbitrary number of panels

Key words: truss, deflection, Maxwell-Mohr’
formula, Maple

Salimov Maksim Sergeevich
Bachelor

National research university "MPEI"
Moscow, Krasnokazarmennaya st., 14

Symmetrical truss includes n panels in each of the parts (Fig. 1). The truss con-
tains m=8n+8 rods together with three support (two of them simulate stationary pivot
bearing right, and one - left). In the truss 4n+4 nodes, for which you can make m equi-
librium equations in projections on coordinate axes. To compose and solve this system
we use the program [1], proven in a number of decisions of similar problems on de-
flection flat [2-16] and spatial [17-19] trusses.

Fig. 1. Truss, load, n=4

We give the fragment program to enter the coordinates of the nodes, necessary
for the calculation of the guides of the cosines of the forces (Fig. 2):
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> forito 2*n+2 do

> x[i]:=a*i-a: y[i]:=0:

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

Fig. 2. Truss, node numbers, n=3

Lattice of truss is introduced in the program by the numbers of the ends of the
rods in special vectors N[i]:

>foriton+1do

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

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

> od:

> forito 2*n+2 do

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

> od:

The matrix of the system of equilibrium equations is formed in a cycle by the
number of rods. The solution of the system yields the expressions for the forces sym-

m=3
bolically. For calculation of deflection the integral Maxwell - Mora A = ZSiNl.ll. / (EF)
i=1
is used, where EF is the stiffness of the rods (same for all elements), S, - is the forces
in the rods from the action of external loads P, s, - the forces in the rods from the ac-

tion of a unit vertical force applied to node n+1 in the lower zone (closest to mid-span),
[, is the length of the rods. Summation is conducted on the deformable rods only.

Fig. 3. Dependence A = EFFA/ P on the number of panels, L=an=10m
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By induction, we obtain the following solution
EFA=P(4a’+C (K’ +c%))/ I,

where 4 =n(5n° /4+4n> +13n/4+1/2)/3,C. =n* /2+n* +n/2, c=Na’ +h.

The coefficients obtained using operators rgf_findrecur and rsolve the computer
algebra system Maple. A graph of the deflection of the number of panels with constant
length of the span shows the presence of extrema.

Overview of analytical solutions for flat trusses can be found in [20-21].
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