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In this research, three spans arch stone bridge in Drodgran of Malayer from Hamedan State is analyzed under support 
excitation. This bridge is constructed in through of Iran by Ministry of Roads and Urban development. The plan of this 
bridge is as the constant type plan. The length of the bridge is 27.2m, width of the bridge 23m, span length 6m, the thickness 
of the side piers 2.2m and the middle piers 2.4m and also the hight of the embankment on the bridge is 4 m. Figure 1 shows 
the geometry of the bridge. It is noticeable that the stone masonry bridge generally analyzed for gravity forces (Kishi et al., 
2011; Betti, 2006). 

Figure 1. The geometry of the bridge

 Table 1. The elastic parameters of the stone and soils

materialWeight of the volume
(N/mm3)

Elastic modulus
(N/mm2)Poisson ratio

Stone and mortar joints23x10-674620.2

Soil type I20x10-6850.35

Soil type II21x10-6850.35

       
The finite element model and the horizontal displacement of the crest of the stone bridge are shown in Figure 2. The 

model is included 22848 nodes and 15819 brick elements. The bridge is excited under Tabas earthquake with 0.82g PGA. 
The model parameters are determined based on a experimental speciemens series. Therefore, predicted results based on 
the parameters can be used to assess the vulnerability of the bridge under earthquake forces. Hence, three stone prism are 
constructed by applied material for the construction of the Drodgran’s bridge. Also, macro-element model based on the 
damage plasticity is used for analysis of the bridge. Stress-Strain curves of the material is constructed by Hagnestad model 
(Akhaveissy and Desai, 2011; Akhaveissy and Milani, 2013).
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Figure 2. a) The finite element model and b) the horizontal displacement at the crest of the stone bridge

Predicted results show the bridge can not tolerate such earthquake excitation. Also, Figure 3 shows the distribution of 
the tensile damage due to Tabas earthquake. The maximum value of the tensile damage is 0.747 at the base of the piers. The 
tensile damage equal to one show the full failure of the element. Hence, it seem that the bridge is at life safety performance 
level. Therefore, the bridge should be strengthened againts the earthquake. It is noticeable that the Drodgran’s bridge is 
evaluated as a lifeline. The bridge connect  different cities and counties. 

Figure 3. Distribution of the tensile damage under Tabas earthquake
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