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a) – rzeczywista, b) – uproszczona, c) – powierzch
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4. Analiza MES
a-

tion Mechani [13]. Do 
ich wykonania wykorzystano przestrzenne 20- rozmiarach 

podlewki i fundamen

w trzpien

kN7,251 =F , kN3,822 =F , kN7,253 =F

a) b)

oboj º, tp = 20mm
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oboj º, tp = 20mm
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5. Porównanie wyników
edstawiono w tabeli 1.

tp

[mm]
NEd

[kN]
MEd

[kNm] [º]

N]
F1 F2 F3

obl. MES obl. MES obl. MES

Rura kwadratowa 
220x220x12 20 90 45 30 40,7 39,5 85,1 76,9 8,2 9,8

45 24,3 25,7 93,0 82,3 24,3 25,7
20 20 45 15,5 14,1 44,3 42,1 15,5 14,1

Rura kwadratowa 
220x220x12 20 200 100

30 11,3  5,5 145,6 137,8 50,2 41,5

45 24,8 15,6 156,1 144,0 24,8 15,6

Rura kwadratowa 
220x220x12 10 30 15 30 5,0 3,6* 25,2 23,8* 18,3 15,5*

60 30 45 11,1 10,5* 27,3 26,8* 11,1 10,5*

HEB 240 10 40 20
30 5,4 4,0* 24,1 21,5* 6,1 5,1*
45 5,8 4,8* 19,0 18,4* 5,8 4,8*
60 6,9 5,6* 26,9 23,8* 4,0 2,9*

*  -
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Calculation of column bases under biaxial bending
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Abstract: Columns are structural elements subjected to compression and sometimes 
bending. The way of their anchorages in foundations usually allows to withstand bending 
only in one plane, while in another plane connection is assumed to be hinged. Sometimes 
column need to be fixed in both planes, for example in steel sheds, which causes biaxial 
bending with additional axial force in column bases. Both codes [1] and available literature 
(ex. [2], [3], [4]) give procedures only to calculate column bases under bending in one axial. 
This paper shows the proposal of the procedure to calculate column bases under compres-
sion and biaxial bending. This iterative procedure is based on component method. Obtained 
results were compared with results from finite element analysis.

Keywords: column base, biaxial bending, component method, finite element method


