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Support conditions of structural beam elements

Influence of structural system on the beam axial stiffness restrain
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The level of axial restrain depends on many factors, such as:

 type of structural system,  type of connections,
» dimensions of surrounding elements, ¢ characteristics of used structural materials,
o their lengths, e efc.
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Support conditions of structural beam elements

Influence of structural system on the beam axial stiffness restrain
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0 0005 001 0015 0,02 0025 0,03
rotation (rad)

Rotational stiffness dependence of node displacements

Meri Cvetkovska, Koce Todorov, Ljupco LazaroV ,, £



B EEEReISiuCtlral Fire Design, 29 April 2011, Prague, Czech Republic
AXIAL RESTRAIN EFFECTS ON FIRE RESISTANCE OF BEAMS
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AXTAL RESTRAIN EFFECTS ON FIRE RESISTANCE OF BEAMS
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AXIAL RESTRAIN EFFECTS ON FIRE RESISTANCE OF BEAMS

Case 1

Case 1

I’y

fully ﬁxgd with
fixed q=45KNim’ axial spring
NN EN)
5m

z

< 600

S 450 (
5]

S0 f -
o]

<

B0 -
=

E 0 T T T

0 10 20 30 40 50
spring stiffness (MN/m)

fully

fixed 1~

pin
support g=15kN/m’
HEENENEENRENRNNNN
R - - . - : - o
L 5m
G=28kN/m'
NN NTENNNEEN
5500
e
2 —&— pin-pin
5’300*
£ 20 | f
T 100
-E 0 T T T T
0 2 4 6 8 10
spring stiffness (MN/m)

pin
support
with axial

k spring

Case 2

pin
support
with axial

spring

Case 3

Case 2
Case 3

Maximal induced axial force in case of different spring stiffness

Case 1

fire resistance (hours)

15
12

20 30 40
spring stiffness (MN/m)

0 10 50

6+---1 —&—pin-fixed} - - - - - - - __~7____
51 -1 —&— pin-pin

~
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
|
|
|
b

fire resistance (hours)

10

spring stiffness (MN/m)

Case 2
Case 3

Fire resistance of the beam in case of different spring stiffness

Meri Cvetkovska, Koce Todorov, Ljupco Lazarov ,, A



" - «IBSIGRIGASIRCral Fire Design, 29 April 2011, Prague, Czech Republic

FIRE RESISTANCE OF A BEAM AS A PART OF A STRUCTURE
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FIRE RESISTANCE OF A BEAM AS A PART OF A STRUCTURE

Fire resistance of a beam as a separate element
and as a part of a structure
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