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Support conditions of structural beam elements

• type of structural system, 
• dimensions of surrounding elements, 
• their lengths, 

The level of axial restrain depends on many factors, such as:
• type of connections,
• characteristics of used structural materials, 
• etc. 

Influence of structural system on the beam axial stiffness restrain

K0(load)=70MN/m

K0(l)=12MN/m

Kr0(l)=12MN/m
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Support conditions of structural beam elements
Influence of structural system on the beam axial stiffness restrain

Rotational stiffness dependence of node displacements 
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Fire induced axial force for different spring stiffness
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AXIAL RESTRAIN EFFECTS ON FIRE RESISTANCE OF BEAMS
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Fire resistance of the beam in case of different spring stiffness 
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FIRE RESISTANCE OF A BEAM AS A PART OF A STRUCTURE

t=0.0 h
K1=40MN/m  ,   K3=850MNm/rad

t=1.0 h
K1=20MN/m  , K3=850MNm/rad

FS1-fire scenario 2
FS1-fire scenario 1
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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

fire 
scenario

axial 
displaceme
nt on one 

side 
x (cm)

vertical 
deflection 

in the 
middle
y(cm)

negative 
moment
M1(KNm)

moment at 
the middle of 

spam, 
M2(KNm)

induced 
axial force

N (KN)

t=0.0 
FS1 0 0.413 -100.57 39.16 0

FS2 0 0.429 -101.55 38.17 0

t=1.0 
FS1 -0.572 1.301 -164.6 -25.40 -114

FS2 -0.584 1.344 -165.6 -26.27 -128

t=2.0 
FS1 -0.700 2.087 -152.66 -14.00 -139

FS2 -0.707 2.171 -152.40 -13.01 -140

t=3.47 
FS1 -0.805 2.966 -136.36 1.90 161

FS2 -0.838 2.970 -136.3 2.57 147

t=3.75 FS1 -0.827 3.213 -132.6 5.05 166
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