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The	formulas	for	calculating	girders	with	
asymmetric	triangular	lattice	

	
	

С	использованием	метода	индукции	и	системы	
компьютерной	математики	Maple	выводится	
формула	зависимости	прогиба	плоской	
статически	определимой	фермы	с	нестандартной	
решеткой	от	числа	панелей.	Рассмотрено	
действие	сосредоточенной	силы.	Усилия	в	
стержнях	определяются	методом	вырезания	
узлов.	Получены	общие	выражения	для	усилий	в	
критических	стержнях.	Найдена	асимптотика	
решения	

Using	the	method	of	induction,	and	a	computer	
algebra	system	Maple	displays	the	formula	of	
dependence	of	deflection	of	statically	determinate	
flat	truss	with	custom	grille	from	the	number	of	
panels.	Considered	the	action	of	concentrated	forces.	
The	forces	in	the	rods	are	determined	by	cutting	out	
the	knots.	The	General	expressions	for	efforts	in	
critical	cores	are	obtained.	The	asymptotic	of	the	
solution	is	found	
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Derive	the	formula	for	the	deflection	of	the	truss	(Fig.	1).	We	use	the	Maxwell-

Mohr	formula	and	program	[1]	of	calculation	of	the	forces	in	the	bars	truss.	Similar	
problem	when	a=b	was	solved	in	[2].	The	enter	information	about	the	geometry	of	the	
truss	in	program	consists	of	two	parts	–	input	of	the	coordinates	of	the	nodes	and	enter	
the	order	of	connection	of	nodes	and	cores.	We	give	the	fragment	program	with	the	
input	of	 coordinates.	The	origin	of	 coordinates	 is	placed	 to	 the	 left	 stationary	node		
(Fig.	2).	
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Fig.	1.	n=2 

 

	
Fig.	2.	The	numbering	of	nodes	and	cores,	n=3	

	
The	coordinates	of	the	nodes	of	the	lower	zone:	
>	for	i	to	2*n+1	do	x[i]:=(a+b)*(i-1):y[i]:=0:	od:	
top	belt:	
>	for	i	to	n	do	
>	x[i+2*n+1]:=x[i]+a:	y[i+2*n+1]:=h:	
>	x[i+3*n+1]:=x[i+n]+b:	y[i+3*n+1]:=h:	
>	od:	
The	order	of	connection	of	nodes	and	cores	similar	to	the	task	graph	in	discrete	

mathematics.	The	vectors	contain	information	about	the	numbers	of	ends	of	the	cor-
responding	rod.	The	vectors	of	the	lower	zone	have	the	following	form:	

>	for	i	to	2*n	do	N[i]:=[i,i+1];	od:	
Vectors	of	the	upper	belt:	
>	for	i	to	2*n-1	do	N[i+2*n]:=[i+2*n+1,i+2*n+2];	od:	
The	lattice	vectors:	
>	for	i	to	2*n	do	
N[i+4*n-1]:=[i,i+2*n+1];	N[i+6*n-1]:=[i+1,i+2*n+1];	od:	
	
The	matrix	of	the	system	of	equilibrium	equations	of	the	nodes	contains	the	co-

sines	of	the	guide	rods,	calculated	using	their	coordinates.	By	induction	on	the	eight	
trusses	we	obtain	the	expression	for	deflection	

3 3 3 3

2

( ) ( ) ( ) ,
2

A a b Dab a b C c dP
h EF

+ + + + +
D = 	

where	 the	 length	of	 the	braces	 is	designated	as	 2 2 ,c a h= + 2 2 .d b h= + The	coeffi-
cients	have	the	following	form:	 2(1 2 ) / 3,A n n= + 	 32 ,D n= C n= .	For	the	coefficient	D	
required	use	of	operator	rsolve	of	Maple	to	solve	homogeneous	recurrence	equation	

1 2 3 4  4 6 4n n n n nD D D D D- - - -= - + - .		
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In	Fig.	3	curves	are	plotted	for	the	dimensionless	deflection	 ' / ( )EF PLD = D 	at	

b=1	m,	L=2n(a+b)=100m.	When	a=b	the	result	is	identical	with	[2].	Note	that	in	[2]	a	
typo	in	illustration	–	set	size	panel	a	instead	of	2a.	

To	assess	the	stability	and	structural	strength	derive	the	formula	for	forces	in	
the	 most	 compressed	 rod	 in	 the	 middle	 of	 the	 top	 of	 the	 belt:	
3 ( ( 1) ) / (2 )nS P na n b h= - + - .	The	stress	in	the	most	extended	rod	of	the	middle	of	the	
lower	 belt	 (Fig.	 2)	 ( ) / .nS Pn a b h= + 	Limit	 shows	 the	 cubic	 nature	 of	 the	 growth	
trough.	Based	on	the	method	of	induction	and	program	[1]	in	[2-15]	obtained	exact	
analytical	expressions	for	the	deflection	of	flat	trusses,	and	in	[16-18]	for	spatial.	
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