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a) b)
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2.3.
2.3.1. – statycznie wyznaczalne

o-
nicznie do zniszczenia, belki A1O, A2O –

e tonicznie do zniszczenia, natomiast belki A1C, 
A2C – oidalnie, cyklicznie zmiennemu na trzech poziomach 

z
zniszczenia.

2.3.2. – statycznie niewyznaczalne
e-

ami na trzech poziomach 

A – F4,
a F2 i F3 (rys. 7a),

B – pow F2 i F3;
F4 (rys. 7b),

C – owane 
przez awione dla belek 
o konstrukcji zbrojenia B1 na rys. 8, a dla belek o konstrukcji zbrojenia B2 na rys. 9.
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Symbol belki teoretyczna
Stosunek 

procentowy 
[kN] [kN] [kN]

A1M-1 29,6 34,0 4,4 114,8%
A1M-2 29,6 33,8 4,2 114,2%
A2M-1 84,8 81,0 -3,8 95,5%
A2M-2 84,8 79,0 -5,8 93,2%
C2M-1 84,8 87,2 2,4 102,9%
C2M-2 84,8 83,2 -1,6 98,1%
D2M-1 84,8 86,6 1,8 102,1%
D2M-2 84,8 80,1 -4,7 94,5%

-0,4 101,9%

A1O-1 29,6 35,0 5,4 118,2%
A1O-2 29,6 35,0 5,4 118,2%
A2O-1 84,8 80,0 -4,8 94,3%
A2O-2 84,8 80,0 -4,8 94,3%

0,3 106,3%

A1C-1 29,6 37,0 7,4 125,0%
A1C-2 29,6 37,0 7,4 125,0%
A2C-1 84,8 80,0 -4,8 94,3%
A2C-2 84,8 80,0 -4,8 94,3%

1,3 109,7%

a) b)

c) 
Rys
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Symbol belki teoretyczna
Stosunek 

procentowy 
[kN] [kN] [kN]

B1A-1 133,9 144,0 10,1 107,5%
B1A-2 133,9 141,1 7,2 105,3%
B1B-1 80,4 81,0 0,6 100,7%
B1B-2 80,4 82,0 1,6 101,9%
B2A-1 108,7 131,0 22,3 120,5%
B2A-2 108,7 129,9 21,2 119,5%
B2B-1 71,8 61,6 -10,2 85,8%
B2B-2 71,8 75,2 3,4 104,8%

7,0 105,8%

B1C-1 89,8 60 -29,8 66,8%
B1C-2 89,8 60 -29,8 66,8%
B2C-1 80,0 58 -22,0 72,5%
B2C-2 80,0 58 -22,0 72,5%

-25,9 69,6%
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Abstract: In this paper, an effect of cyclic and variable loads on the capacity of
reinforced concrete beams is investigated. The study was conducted on 28 reinforced 
concrete beams including 12 two-span beams - statically indeterminate and 16 simply 
supported single-span beams. Those beams were differentiated by the structure and degree
of longitudinal reinforcement (two degrees of reinforcement) and load applied programs 
(three programs types) including the monotonic load, load with unloadings and cyclic load. 
The last one was taken as a sinusoidal cyclic load with 100,000 cycles carried out for three 
ranges of loading forces. On the basis of a comparative analysis it can be concluded that in 
the case of the two-span beams, the imposition of 252,000 load cycles results in 20% drop 
of the beam capacity. Such an effect is not observed for load with unloadings and in the 
case of simply supported beams.

Keywords: reinforced concrete beams, cyclic load, single-span and two-span beams 
capacity


