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Abstract

The present analytical work deals with the assessment of the performances of Reinforced
Concrete (RC) Deck Arch Bridges under the non-seismic loading conditions required by the
current mandatory Italian codes. In particular, the attention is focused on a specific RC deck 
arch bridge typology, better known as the “Maillart Type Arch Bridge”, which is
characterized by a very stiff deck beam and a slender and wide vault. As well as other existing 
RC structures which were designed under only gravity loads and without specific structural 
details, such as lower limits for longitudinal and transverse reinforcement bars, these bridges 
could be damaged by loading conditions not considered at the time of design. For the 
evaluation of the main critical issues related to the current performance of such bridges
under the current non-seismic loading conditions, it has been defined a large inventory of 
simulated arch bridges in accordance to the design procedures usually adopted in 1950s
which considered only gravitational loads, i.e. self-weight and moving loads. Each bridge of
the inventory is modelled and studied by means of a Linear Gravitational analysis 
implemented in the structural software SAP2000, with support of an Application 
Programming Interface (API), such as Matlab.
Due to the differences between the current loads and those considered at the design time and 
to the approximations of the design strategies of the time, a performance – based analysis of 
the existing bridges under non-seismic loads is important for the stakeholders as much as for 
the decision – makers in order to plan risk mitigation programs and prioritize eventual 
retrofit interventions for risk reduction.

Keywords:

164

COMPDYN 2021 
8th ECCOMAS Thematic Conference on 

Computational Methods in Structural Dynamics and Earthquake Engineering 
M. Papadrakakis, M. Fragiadakis (eds.) 

Streamed from Athens, Greece, 28 - 30 June 2021 

Available online at www.eccomasproceedia.org 
Eccomas Proceedia COMPDYN (2021) 164-179 

ISSN:2623-3347 © 2021 The Authors. Published by Eccomas Proceedia.
Peer-review under responsibility of the organizing committee of COMPDYN 2021. 
doi: 10.7712/120121.8471.19388



1 INTRODUCTION
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2 CREATION OF THE BRIDGES INVENTORY 

2.1 Characteristics of existing “Maillart – Type” Arch Bridges in Italy
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Figure 2:
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2.2 Verifications of “Maillart – Type” Arch Bridges according to the codes of the time
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Figure 3:

Allowable Stress Method (ASM)
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2.3 Creation of 3D Finite Element Models 
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Figure 4: (a) (b)

3 ASSESSEMENT OF TRAFFIC LOADS ACCORDING TO ITALIAN CODES

high consequence for loss of human life, or economic, social or environmental
consequences very great, such as bridges, public buildings, where consequences of failure are 
high
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Figure 5: 
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Tab 1:

ID Gk1 Gk2
Qk Wind Snow TemperatureQik qik Braking
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4 DISCUSSION OF RESULTS
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Figure 6:
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Figure 7:
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Figure 8:
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Figure 10:
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5 CONCLUSIONS
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