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For output the deflection of the truss the method of
double induction is used. Flat statically determinate
truss has two supports and loaded by force in the
middle of the span. The forces in the rods are
determined by cutting out the knots. For calculation
of deflection the integral of Mohr is used
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Flat statically determinate truss is loaded with a concentrated force at Midspan
(Fig. 1). Derive the formula for deflection depending on the number of panels. Previ-
ously, such tasks were solved for plane [1-7] and spatial [8] trusses. As mathematical
tools we take the program [9], written in the language of symbolic mathematics Maple.
Solutions for the stresses in the bars will get in the form of formulas. Determine the

deflection using the integral Mohr
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N-3
A=PY 87l /(EF),
i=1

where EF is the stiffness of the rods, §;- the forces in the rods from a single force,
[ -the length of rods, N=8(n+m)+10 number of rods. The amount does not include
three rigid rods, simulating the supports of the truss.
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Fig. 1. Truss, n=1, m=3

The design feature that distinguishes it from similar trusses in the presence of
two independent natural parameters defining its geometry. This number n of panels
in half of the span of the crossbar (the horizontal part of the truss) and a number m of
panels in the lateral parts of the truss. Take for instance m=3. The calculation of forces
and deflection under different n=1,2,... shows that the form of the solution does not
change:

3 3
EFA=pan® *CnC (1)
16A
This property is inherent not all of the regular and symmetric structures, allows
the inductive method to find the General members of the formula coefficients. Ten
trusses have been examined. We obtain the total members of the sequence (m=3)

Ay =n(16n* +120n+302) /3+33,C; = 2n + 24.
Graph of the dependences for the dimensionless deflection A'=AEF /(PL) built

for fixed length L=an=10 m (Fig. 2), shows the absence of a characteristic extrema. El-

evation values h are in meters.
Much more community gets built when you take an arbitrary number m of pan-

els in the lateral parts of the truss (fig.3).
Repeating the solution (1) for m=1,2,3,..,8, we obtain a sequence of formulas for
the coefficients. When m=2 and m=4 have the following formulas

Ay =n(16n* +96n+194)/3+22,C, = 2n +13.
A, =n(16n* +144n+434) / 3+ 46, C, = 2n +40




- http://ucom.ru/na - ISSN 2411-7609 - Science Almanac -

HayuHblit anbmaHax - 2017 - N 4-3(30) | dusuKko-mamemamuyeckue HayKu 207

100

1

a0

40

20

T T T |- T T T T T T T T T T T T T 1 O
1 2 3 4 5 ] T t 9 i)

Fig. 2. A graph of deflection from the number of panels, m=3

Fig. 3. Truss, n=4,m=1

Applying the method of induction of a sequence of solutions, we find a General
expressions

A, =n(16n* + 24(m+2)n+12m* + 48m +50) / 3+m* + 6m+6,
C, =2n+(m> +6m* +17m+2)/6.

For the derivation of the formula for the coefficients the operators rgf_findrecur
and rsolve of Maple are involved. For example, to obtain the term m? + 6m + 6 in the
expression 4, for the received sequence of values 13, 22, 33, 46, 61, 78, operator
rgf findrecur (it requires an even number of arguments) derived the recurrence
equation Z =37  —-2Z ,+Z .. The solution of this equation using the operator

rsolve with given initial conditions yields the desired summand.
The double induction used in [10-12].



- http://ucom.ru/na - ISSN 2411-7609 - Science Almanac -

N

HayuHblit anbmaHax - 2017 - N 4-3(30) | duzuKo-Mamemamuyeckue HayKu 208

Cnucok ucno/1b3yemuIX UCMOYHUKOG:

1. Kupcanos M.H. Cmamuvyeckuii aHaau3 u MOHMAaMcHas cxemda naockoll epmol // BecmHuk
2ocydapcmeeHH020 yHU8epcumema MOpckKozo U peuHoz2o g.ioma um. admupasa C.0. Makaposa. 2016.

Ne 5(39). C. 61-68.

2. Kupcanos M.H. O 8ausiHUU HaK/A0HA NOGBUNCHOU ONOPbl HA HecmKocmb 6a104HOl ghepmbl // BecmHuk
MICY. 2016. Ne 10. C. 35-44.

3. Kupcanoe M.H. TouHoe peweHue 3adayu o npoz2ube 6a104HOL hepMbl € NPOU3BONbHBIM HUCAOM NAHeell 8
cucmeme Maple // Cmpoumeavcmeo: Hayka u o6paszoearue. 2017. Tom 7. Beinyck 1 (22). Cm. 1.

URL: http://nso-journal.ru. DOI: 10.22227/2305-5502.2017.1.1

4. Kupcanoe M.H. CpagHume/ibHbulll HA/1U3 HecmKocmu d8yx cxem apouHoil pepmbvl/ / Cmpoumensbcmeo
VHUKA/bHbIX 30aHull u coopyxcenutl. 2015. Ne 9 (36). C. 44-55.

5. Kupcanos M.H., Macsoe A.H. ®opmyavl 045 pacuema npozuba 6a/104HolU MHo20pewemyamot pepmvut //
CmpoumenavHas MexaHuka u pacyem coopyxcerutl. 2017. 2(271). C. 4-10.

6. [leemsipes H. P., Tpowuo A. I1. [Ipozu6 6aq104Hol hepmbl winpeHzebHO20 muna // AkmyaabHble 80Npocyl
obpaszosanus u Hayku. Y. 10. Tam6os: KoHcanmuHzosas komnaHusi Okom, 2014. C. 52-54.

7. Tunvkos /].B. CpagHumebHblll aHAIU3 AHAAUMUYeCKUX peweHull 3ada4u o npozube gpepmMeHHbIX
KoHcmpykyuii // HHaceHepHo-cmpoumenvHbill scypHaa. 2015. Ne5(57). C. 66-73.

8. Epwos JL.A. ®opmyavl 015 pacuema deopmayutl nupamudanbHozo Kynoaa // Hayuwotii anbmanax. 2016,
N11-2(25). C.315-318.D0I: 10.17117/na.2016.11.02.315

9. Kupcanos M.H. PewebHuk. Teopemuueckasi mexaHuka. M.: @uamamaum, 2008. 382 c.

10. Dong X., Kirsanov M.N. The dependence of the deflection of the truss from the position of the load for an
arbitrary number of panels// BecmHuk Hay4yHbix koH@epenyulii. 2016. Ne 1-4 (5). C. 6-7.

11. Jiang H., Kirsanov M.N. An analytical expression for the influence line of the truss//BecmHuk HayyHbIX
KoHgepeHyuii. 2016. Ne 1-5 (5). C. 10-11.

12. Al-Shahrabi A.M., Kirsanov M.N. Line of influence of the deflection for cantilever truss//BecmHuk Hay4Hbix
KoHgepeHyuii. 2016. Ne 2-1 (6). C. 6-7.

© 2017, KupcaHos M.H., /lagpuykosa M.T., © 2017, Kirsanov M.N., Lafickova M.G., Nikitina A.S.
HukumuHa A.C. An inductive derivation of the dependence of the
MNHOyKkmugHbIli 861800 3a8ucumocmu npoauba arched truss deflection on the number of panels

apo4Hol hepmbl om yucnaa naHenel



