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ABSTRACT: 
The effects of impulsive loading on structures can be very dangerous: damages and failures are expected with serious threats 
to structural safety and human life. Materials stresses and strains are often pushed to the limit and the modelling of these 
phenomena can be very complex. This seminar presents a synthesis of simplified models in order to highlight the main 
characteristics of this problem and of its solutions. Starting from the scratches, the steps necessary to build a reliable non-
linear dynamic model considering the possible collapse scenarios with particular attention to the flexural failure will be 
presented. 
The numerical methods necessary to solve the problem equations will be presented with a detailed analysis of the algorithms 
and of their implementation. 
A comparison between simplified models and advanced ones will be provided in order to highlight advantages and 
disadvantages of several approaches. 
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The case of low-load has been analysed considering as dependent variable the maximum displacement and the maximum ve-
locity. If we consider the former case a synthesis of the analysis is shown in Table 11: the lowest SSE is obtained by a 5th degree
polynomial function of slenderness and peak load (see Fig. 18). This function also presents the best AR-square index. These results
underline the importance of peak load and slenderness in the estimation of beam response under blast load.

Table 12 presents a synthesis of the fitting performance in case of low load, considering velocity as a dependent variable. Also
in this situation the lowest SSE is obtained by a 5th degree polynomial function of slenderness and peak load (see Fig. 19). The
same function obtains the best AR-square index. From these results, it is clear that the most important parameters for fitting max-
imum velocity/low load results are peak load and slenderness. Other variables obtained dramatically worse results. Actually, a

Fig. 18. Low load, max. deflection, peak load - slenderness 5th polyn. fitting.

Table 11
Fitting performance for low-loadmaximumdeflection results, considering different parameters as independent variables x and y. For each case the fitting performance
indicator, presented in Section 3.3, and the number of the polynomial coefficients are reported.

x–y Fit type SSE m2 R-square AR-square RMSE m Coefficients

Slend.–P.load poly55 0.58467087 0.796950663 0.794757906 0.017767865 21
Slend.–P.load poly44 0.591579941 0.794551224 0.793003171 0.017843657 15
Slend.–P.load poly33 0.59624080 0.792932562 0.791932236 0.017889756 10
Slend.–P.load poly22 0.601406477 0.791138583 0.790579233 0.017947828 6
Slend.–P.load poly11 0.75360261 0.738282651 0.738002739 0.020074761 3
Slend.–Span poly55 1.249337712 0.566119663 0.561434130 0.02597284 21
Slend.–Span poly44 1.255508783 0.563976523 0.560691093 0.025994832 15
Slend.–Span poly33 1.264076134 0.561001182 0.558880415 0.026048348 10
Slend.–Span poly22 1.265849822 0.560385201 0.559207872 0.026038678 6
Slend.–Span poly11 1.327557523 0.53895484 0.538461744 0.026644395 3
P.load–R.ratio poly11 2.128770294 0.260703041 0.259912349 0.033739885 3
C.stren.–P.load poly11 2.351506343 0.183349423 0.182476000 0.035461106 3

Table 12
Fitting performance for low-load maximum velocity results, considering different parameters as independent variables x, and y. For each case the fitting performance
indicator, presented in Section 3.3, and the number of the polynomial coefficients are reported.

x–y Fit type SSE m2/s2 R-square AR-square RMSE m/s Coefficients

Slend.–P.load poly55 74.15608153 0.951244314 0.950717795 0.200102675 21
Slend.–P.load poly44 74.91211988 0.950747238 0.95037612 0.200795136 15
Slend.–P.load poly33 75.21087461 0.950550815 0.95031193 0.200924961 10
Slend.–P.load poly22 75.41919317 0.950413851 0.950281055 0.200987377 6
Slend.–P.load poly11 132.1395093 0.913121725 0.913028807 0.265824828 3
Slend.–Span poly55 1026.960884 0.324800050 0.317508474 0.744657315 21
Slend.–Span poly44 1031.492396 0.321820699 0.316710629 0.745092446 15
Slend.–Span poly33 1038.129148 0.317457208 0.314159900 0.746481871 10
Slend.–Span poly22 1038.440420 0.317252555 0.315424094 0.745793567 6
R.ratio–Slend. poly11 1054.338630 0.306799897 0.306058507 0.750877786 3
Slend.–Span poly11 1073.179019 0.294412834 0.293658195 0.757556944 3
C.stren.–Slend. poly11 1076.444277 0.292266012 0.291509077 0.758708542 3
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