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Synopsis 

In this paper an experimental and theoretical study is made \0 find the etTect of 
different filling materials in cellular bridge piers on their behavi(')Ur under free and forced 
vibrations. F~ur diffetent fills, \Vhich can be commonly made use of, are tried and their 
effect on dampIng and natural frequency of the pier is observed under low water level and 
high flood level conditions. Some conclusions are drawn as a result of this study which 
will be useful in practice and for planning further investigation. 

1. Introduction 

In an earlier paper by the authors(l), the dynamic characteristics of masonry piers and 
their behaviour under free and forced vibration conditions were discussed. In order to 
rationalize the aseismic design of the bridge sub-structure, an attempt is made in this p,: per 
to study the behaviour of the cellular piers with different fills when subjected to dynamic 
loads For this purpose an experimental steel model o(a reinforced concrete balanced 
cantileverl bridge supported on cellular piers founded on rock was subjected to free and 
forced vibrations. 

2. Details of the Model 

Details of the various elements of the model bridge are given below: 

2.1. Super-structure: Super-stru,cture for the model consisted of one main span· 
of 270 cm length with overhangs of 45 cm length on either side of a box type balanced 
cantilever bridge. It was made of steel plates w'elded together as shown in Fig. 1. At the 
two ends of the main span bearing plates were welded underneath the soffit slab so as to fix: 
the roller and rocker bearings as shown in Fig. 2(a) and 2(b). 

2.2. Piers: Model piers were chosen of circular cellular cross section made of steel. 
The main dimensions of the piers were: internal diameter 156 em, height 75 em, thickness 
of the steining 0.35 cm. The piers were fixed to a 45 cm X 45 cm x 45 cm size 1 :2:4 cement 
concrete foundation through 4 nos. 16 mm dia anchor bolts and a steel plate as shown in 

" Fig. 1. -' 

2.3. Bearings: For supporting the superstructure on 'top of piers. a rocker steel 
bearing was provided on top of one pier and a roller steel bearing Qn top of the other pier. 
Bearings were made of a shaft with two wheels on either end of it. Ball bearing arrangement 
was made between the shaft and the wheels so as to allow free rotation of the two bearings. 

2.4. Filling Materials: . The following mo~t commonly used filling materials were 
used to fil1 the cellular space in the piers . 
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