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What is Shear Buckling? 
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Why Create Shear Panel Elements?

Tension Field

Shear Buckling

Tension Spring

Compression Spring

Why Create Shear Panel Elements?

L1≠0 L2=0 L3≠0
Bottom Flange Buckling

 Influence deflection
 Stress redistribution
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Newly Defined Shear Panel Model 

at Ambient Temperature

How to Create Shear Panel Elements? 
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How to Create Shear Panel Elements? 
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The Length of Shear Panel

t: web thickness
b: web height
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Post‐buckling Stage

How to Create Shear Panel Elements? 

Shear Panel Zone
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The Internal Work of Web

How to Create Shear Panel Elements? 
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C
The Internal Work of Flanges

How to Create Shear Panel Elements? 

The influence of moment on 
banding capacity of flanges
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External Work

L: Half length of the beam
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How to Create Shear Panel Elements? 
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Internal work = External work
Collapse stage

C,q

∆,S Collapse stage

How to Create Shear Panel Elements? 

ε =15%

C

q

∆

10/06/2013

90006000300018001000710

140
110
100

10

Length of the beam (mm)

C
(m

m
)

Results and Validation 

My Theory ABAQUS Model

Ambient Temperature

10/06/2013

90006000300018001000710

140
110
100

10

Length of the beam (mm)

C
(m

m
)

Results and Validation 

My Theory

ABAQUS Model

Ambient Temperature

Shear Buckling 
Zone

Flange Buckling 
Zone

qw<qf qw>qf

50 100 150

250

500

750

1000

00 200
Time (mins)

Te
m
pe

ra
tu
re
(°

C)

Shear Buckling
Bottom Flange Buckling

Results and Validation 



10/06/2013

Results and Validation 
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Modelling Shear Panel Elements 
at Elevated Temperature

Compression Caused by 
Thermal Expansion

Compression Caused by 
Restraining Thermal Bowing

 Reduction of modulus
 Reduction of yield strength

Next Step
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Modelling Shear Panel Elements 
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Modelling Shear Panel Elements 
at Elevated Temperature
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 Only depends on the 
geometry and the material of 
the connection

 To predict deflection for any 
given temperature under a 
certain given force
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Mixed Zone?
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Thanks for your attention!

Email: g.quan@sheffield.ac.uk


