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Abstract

 Limit Analysis (LA), evolutive elastoplastic response, kinematic (upper-
bound) theorem, collapse load multiplier, plastic collapse mechanism, truss-frame 
structures, historic construction 

1. Introduction 



2. Limit Analysis formulation 



2.1. Evolutive elastoplastic approach 
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2.2. Kinematic upper-bound direct method 
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3. Large-scale structural numerical simulations 

3.1. Benchmark structure 



Figure 1: Contemporary view of the Paderno d’Adda bridge (1889) from the right bank. 

Figure 2: FEM model of the arch of the Paderno d’Adda bridge. 

3.2. Loading configuration 



Figure 3: Scheme of the considered static load configuration (view from down-stream), 
with loads Pi applied on the arch structure at the arch/pier and arch/beam 
interfaces. 

3.3. Numerical results

Table 1: Collapse load multipliers for the benchmark structure. 

Method Collapse load multiplier Limit state 



Figure 4: Representation of the characteristic piece-wise linear load–displacement 
response curve. 

Figure 5: Collapse mechanism of the arch of the Paderno d’Adda bridge by the 
kinematic algorithm. 

Figure 6: Collapse load multiplier and plastic mechanism estimation along the kinematic 
iterative procedure. 
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