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Abstract: The paper presents description and comparison of the procedures prescribed by the European 
standard EN 1991-1-7 for bridge pier impact load. The methods incorporate static and dynamic analysis 
and are compared with a outcomes from a detailed FEM model of a truck prepared in the AUTODYN 
software. The outcomes are evaluated and conclusions are drawn. 
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In some cases of the structural arrangement, the vehicle impact can represent the decisive loading for 
the design of bridge substructure.  

In the present design standards, the Eurocodes, there is a special part dealing with the accidental load 
caused from impact of road vehicles, trains, vessels etc., EN 1991-1-7. In the most common design 
cases, the less sophisticated method based on an equivalent static load is used in the design praxis. The 
other method based on dynamic analysis is ignored because it is more demanding and requires 
performing of a special dynamic analysis. 

The two methods provided within this standard are described and compared among each other. Later, 
the two methods are compared to the outcomes from a detailed FEM model of a truck prepared in the 
AUTODYN software. 

 
Tab. 1: Summary of truck impact modelled with the use of the equivalent static force 

Truck 
impact 

Impact direction 
Decisive 
loading 

Maximal 
impact force 

Utilization 
Dynamic 

coefficient 

longitudinal shear 1000,00 kN 60% × 

transverse shear 500,00 kN 60% × 

 
Tab. 2: Summary of truck impact modelled with the use of the dynamic analysis 

Truck 
impact 

Impact direction 
Decisive 
loading 

Maximal 
impact force 

Utilization 
Dynamic 

coefficient 

longitudinal shear 3038,82 kN 80% 1,3 

transverse × × × × 

Unlike both of the procedures for assessing a bridge pier subjected to vehicle impact incorporated in 
the EN 1991-1-7 which (based on simplifying assumptions) provide impact loading for the structure, 
the method based on a detailed FEM model aims to model a real truck hitting a bridge pier in full scale 
and then obtain the impact load reversely. The truck impact model is prepared in the ANSYS 
AUTODYN software.  
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