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Балочная	плоская	статически	определимая	ферма	
имеет	две	вертикальные	и	две	горизонтальные	
опоры.	Методом	вырезания	узлов	в	аналитической	
форме	определяются	усилия	в	стержнях.	Смещение	
вычисляется	по	формуле	Максвелла-Мора.	
Полученное	решение	методом	индукции	
обобщается	на	произвольное	число	панелей	

Flat	beam	statically	determinate	truss	has	two	
vertical	and	two	horizontal	supports.	Using	cut	
nodes	the	forces	in	the	rods	are	obtained	in	the	
analytical	form.	The	offset	is	calculated	by	the	
formula	of	Maxwell-Mohr.	The	solution	can	be	
generalized	to	an	arbitrary	number	of	panels	using	
induction	method	
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The	studied	truss	(Fig.	1)	externally	statically	indeterminate.	To	determine	the	

reactions	 of	 supports	 of	 the	 three	 equations	 of	 equilibrium	 of	 the	 structure	 is	 not	
enough.	Despite	this,	the	algorithm	presented	in	[1]	allows	not	only	to	obtain	the	solu-
tion	for	the	stresses	in	the	bars,	but	to	find	the	deflection	and	displacement	of	the	sup-
ports	in	analytical	form	for	arbitrary	number	of	panels.	

The	same	exact	solutions	were	previously	obtained	for	deflection	and	displace-
ment	of	the	supports	of	the	flat	[2-18]	and	space	trusses	[19-21].	

Find	a	formula	for	the	horizontal	displacement	of	the	support	of	the	truss,	apply-
ing	the	method	to	cut	nodes	to	determine	the	stresses	in	the	bars	and	the	formula	of	

Maxwell	–	Mohr	 	to	calculate	the	offset.	Here	EF	is	the	stiffness	of	the	rods	

(same	for	all	rods	in	the	truss),	𝑆: 	–	the	forces	in	the	rods	from	the	action	of	external	
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loads	P,	 	–	the	forces	in	the	rods	from	the	action	of	unit	horizontal	force	applied	to	
the	support,	𝑙: 	–	the	lengths	of	the	rods.	Summation	is	conducted	on	the	deformable	
member.	

	

	
Fig.	1.	Truss,	k=3,	n=5	

	
The	support	rods	are	assumed	to	be	rigid	and	in	sum	are	not	included.	In	this	

structure,	panels	with	n	number	of	 terminals,	number	of	 rods	 is	equal	 to	m=10n+6	
(supports	are	included)	.	It	is	seen	that	for	even	n	the	equations	of	equilibrium	degen-
erates.	Suppose	that	n=2k-1.	In	the	program	[1]	in	the	language	of	Maple	shall	contain	
the	following	node	coordinates	(Fig.	2):	

for	i	to	2*n+1	do	x[i]:=a*i-a:	y[i]:=0:	
x[i+2*n+1]:=a*i-a:	y[i+2*n+1]:=2*h:	od:	
for	i	to	n+1	do	x[i+4*n+2]:=2*a*i-2*a:	y[i+4*n+2]:=h:od:	
	

	
Fig.	2.	Numbers	of	nods,	k=2,	n=3	

	

	
Fig.	3.	Offset	support	
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From	the	analysis	of	a	series	of	solutions	for	trusses	with	different	numbers	of	
panels	were	obtained	of	a	sequence	of	coefficients,	for	which	the	operators	of	Maple	
found	common	members,	the	coefficients	of	the	desired	formula.	Obtained	the	follow-
ing	expression:	 .	Curves	offset	 	

to	the	number	k	 that	determines	the	number	of	panels,	and	L=50	m,	a=L/k	given	in		
Fig.	3. 	

In	[22]	an	overview	of	some	results	of	applying	the	method	of	induction	to	the	
derivation	of	the	formula	for	flat	trusses	is	given.	
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