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Plan of work

� Selection of representative structural system

� Numerical modelling

� Validation of numerical model

� Comparison of linear and nonlinear approach

� Investigation of Vierendeel effect
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Vierendeel effect
4

Example of Vierendeel 

effect developed in a frame 

system through column 

removal

P=250kN
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Parametric study
5

Scheme of analyzed models with: 1, 2, and 4 stories, span equal to 6 or 9 m, and 

q=26.5 kN/m

Structural model - connections
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6m span 9m span
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Linear analysis - F-tool
7

Numerical results for model with span 6.0m without middle column

Numerical results for model with span 9.0m without middle column

Nonlinear analysis
8

Beams, columns, end plates

Bolts

Close up view on the middle joint of 

steel frame models
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Validation of numerical model
9

Test setup used for 

verification of FE models

Tests conducted at Rzeszow

Technical University, 

(Kozłowski et al, 2011)

Validation of numerical model
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Validation of numerical model
11

Nonlinear analysis - results
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Nonlinear analysis - results
13

Stress distribution in the middle joint

Nonlinear analysis - results
14

Reaction forces history

in the middle column for

variable number of

storey (6m span)

Nondimensional

reaction forces history

in the middle column

for variable number of

storey (6m span)
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Nonlinear analysis - results
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Nonlinear analysis - results
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Reaction forces history in 

the middle column for 

variable number of storey

(9m span)

Nondimensional reaction 

forces history in the middle 

column for variable 

number of storey (9m span).
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Conclusions

� Static linear analysis suggests that the Vierendeel effect has significant 

influence on the behavior of the structural system

� Static linear analysis gives overestimated catenary actions

� Detailed nonlinear analysis shows smaller influence of Vierendeel effect

� Comparison between 6 m span and 9 m span models suggests that the 

Vierendeel effect depends on the span of the structural system
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Thank you for your attention!
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