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Abstract - There are many old stone masonry Pier Bridge in 
Gulbarga for river crossing which are more than 70 years old, 
still under service. Need for capacity enhancement of railway 
transportation in recent years. Indian railway authority 
decides to enhance the axle load of train. Condition survey for 
one of the most remarkable of this stone masonry pier showed 
stone damage. Hence provide strength to the masonry pier is 
necessary. At the following pages we will present the 
performance analysis of retrofit design that was selected as 
the most economical for the existing bridge. Detailed study 
was carried out in order to find the most economical and 
advanced solution for the river crossing. 
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1. INTRODUCTION 
 
Retrofitting is the process of modifying existing structure 
with additional or new components or members.  

The existing bridge was constructed in the early 50’s and is 
100.45m long with five spans (Figure 1). It consists of one 
track and lies on a straight line in plan and elevation. The 
total width of the deck is 11.725 m. Thus a new cross section 
of the railway track was decided which accommodates two 
track. Following the above restrictions a detailed study was 
carried out in order to find the most economical and 
advanced solution for the river crossing. At the following 
pages we will present the performance analysis of retrofit 
design that was selected as the most economical for the 
existing bridge. Also we should mention that although the 
river has medium to high flow with a river bed of 
approximately 102 m. 

1.1 Problem Statement 
There are many old stone masonry Pier Bridge in Gulbarga 
for river crossing which are more than 70 years old, still 
under service. Need for capacity enhancement of railway 
transportation in recent years. Indian railway authority 
decide to enhance the axle load of train from 350 KN to 400 
KN. Condition survey for one of the most remarkable of these 
stone masonry pier showed stone damage. Hence provide 
strength to the masonry pier is necessary. 

 

1.2 Aims and Objectives 

 
i.  To indicate appropriate methods of repair and 

retrofitting. 
ii.  To indicate percentage increased strength due to 

use of jacketing method for retrofitting. 

2. METHODS 

2.1 Study of Retrofitting Process  
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Chart -1: Graph for Comparison of FOS between Without 
and With Retrofitting  

 

3. RESULT 
 
3.1. Factor of Safety without Retrofitting 
 

Check FOS Remark 

Overturning 1.15 < 2 Unsafe 

Sliding 2.13 > 2 Safe 

 
3.2. Factor of Safety with Retrofitting 
 

Check FOS % 
increased 

Remark 

Overturning 3.56 > 2 32.30 Safe 

Sliding 3.73 > 2 57.10 Safe 

 
4. CONCLUSION 

There are many old stone masonry Pier Bridge in Gulbarga 
for river crossing which are more than 70 years old, still 
under service. Need for capacity enhancement of railway 
transportation in recent years. Indian railway authority 
decides to enhance the axle load of train from 350 KN to 400 
KN. Therefore they increase strength by retrofitting. In our 
project we conclude that before retrofitting, structure will 
fail against overturning. After retrofitting, structure is safe 
against overturning and it increase 32.30% strength of 
structure. Hence, retrofitting is very good technology to 
increase strength instead of demolishing and constructing 
new structure. 
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