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LABORATORY TESTS OF MASONRY BRIDGE PIERS 
UNDER DYNAMIC LOADING 

A. S. ARYA* AND A. PRAKASH** 

INTRODUCTION 

In almost all the seismic countries, the earthquake resistant design of bridge s 1 1 
structure is based on the so-called seismic coefficient method. III The values of the seismic 
coefficients are based' on the seismicity of the region and are rarely related to dynamic 
characteristics of bridge substructures. The actual forces acting on the bridge should depend 
upon, besides the seismicity of the region, the ground conditions, mass distribution, stiffness 
and damping characteristics of the various structural elements forming the bridge, and 
should vary along the height of the structure depending upon the mode shapes. An attempt 
has been made in this paper to study the dynamic characteristics and behaviour of 
masonry piers, which are commonly used in India, under free and forced vibrations with 
the help of a geometrically similar model of a recently constructed reinforced concrete 
balanced cantilever bridge supported on masonry piers and founded on rock. 

DETAILS OF THE MODEL 

The important dimensions of the prototype bridge are: Length of the main span 135 
ft, length of cantilever span 22.5 ft, length of suspended span 90 ft, height of the pier above 
foundation level 22.5 ft, total weight of main span with overhangs 2065 kips, and total 
weight of suspended span =445 kips. 

For making the model of the bridge, a scale factor of 15 was used. In the model, super 
structure consisted of one of the main spans with overharigs on both sides. . Its details are 
given in Fig. I. 181 To avoid damage during handling and vibration tests, the model super
structure was made of steel with length, width and depth' reduced in the above scale ratio. 
The thicknesses of the steel plates used in the model were selected so as to make the weight 
of the model equal to lin' times the weight of the prototype. To account for the weight of 
the suspended span, extra weights were provided at the ends of the cantilevers in the model. 

In order to study the effect of mass and stiffness of the pier on its response under vibra
tion condition three different sets of piers were constructed in brick masonry as shown in 
Fig. 2. The height and the width and lenth at the top of the piers were obtained by redu
cing the corresponding dimensions of the prototype to scale but three tapers of faces were 
adopted resulting in different thicknesses and lengths below the top. The piers were fixed, 
through a 2 in. thick concrete base to a steel base plate which could be used for lifting the 
piers and also bolting down to a rigid foundation or floor of the shaking table. In the actual 
bridge the piers rested on rock and were anchored into it. The base plate details are shown. 
in Fig. 3. 

. In the prototype bridge, rocker and roller type bearings were used on alternate piers. 
The details of rocker and roller bearings adopted in the model tests are shown in 
Fig. 4. 
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