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I. INTRODUCTION 

 
Bridges are structures meant to support rail road 

traffic, highway traffic or pedestrian loads across 

openings or crossings or another set or rail or 

highway traffic or across any natural or artificial 

obstacles. Based on the type of traffic for which they 

are provided, bridges may be classified into- (i) 

Highway bridges (ii) Railway bridges (iii) Foot bridges 

for pedestrian traffic. We also at times come across 

combined Highway and Railway bridges. 

 

Bridges may be made of timber, masonry, reinforced 

concrete, prestressed concrete and steel. Timber 

bridges are generally provided for small spans and 

sometimes as a temporary bridge. For permanent 

bridges or small spans not exceeding 12 m, masonry 

bridges may be provided. For greater spans, the 

dead load of masonry becomes large and hence 

masonry bridges work out to be uneconomical. 

 

Reinforced concrete bridges are found to be 

economical for spans exceeding 12 m. Prestressed 

concrete bridges have been constructed for spans up 

to 60 m. Arched concrete bridges have been built for  

 

 

 

 

 

 

 

 

 

 

 

Still greater spans. Since steel possesses a high 

working stress compared to other materials, steel 

bridges work out to be economical for large spans. 

Steel bridges are very common for small as well as 

long spans in railways. Fabricated components of a 

steel bridge can be easily transported to the site and 

assembled, thus considerably reducing the 

construction time. A bridge forms mainly the super 

structure spanning the required length and it 

comprises of the floor system, the trusses or girders 

system, support arrangement and lateral bracing 

system. 

 

The floor system provides a satisfactory surface to 

afford easy movement of traffic over it. The floor 

system transmits its weight and loads due to 

vehicular traffic to the supporting trusses or girders. 

The trusses and girders in turn transmit all loads 

received by them to the abutments or supporting 

piers. Trusses and girders are provided with end shoe 

device to safely transmit the reactions to the 

supporting abutments. Such an arrangement also 

makes provision for slight longitudinal movements 

due to temperature changes. 

Abstract-  Integral Abutment Bridges can be described as bridges generally built their superstructures 

integral with the abutments, without expansion or contraction joints for the entire length of the 

superstructure. The structural system offered by bridges made integral between superstructure and 

abutments can provide structural efficiencies as well as enables the elimination of bearings and 

expansion joints. In some circumstances the durability of the bridge is improved and maintenance costs 

reduced. These bridges are single span or multiplane bridges. The abutments, being cast integral with the 

superstructure so as to avoid the expansion joints and movement bearings that otherwise require regular 

maintenance. The piers for Integral Abutment Bridges may be constructed either integrally with or 

independently. The benefits of Integral Bridges are principally the elimination of expansion joints and 

bearings, leading to simpler structures that are easier and less expensive to maintain. 
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A lateral bracing system is provided to the bridge, 

which not only provides adequate stiffness but also 

minimizes vibrations. Such bracing system also 

resists lateral forces transmitted by wind action on 

the structure as well as the moving vehicles. 

 

II. METHODOLOGY USED 

 
1. Before starting our work, we first review the 

literature related to our work. 

2. Next step is we will make the models as per 

different arrangement in STAAD Pro and assigning 

member and material properties as per the design. 

3. Description of the bridge considered with span of 

200 m. The deck width is 10 m. The height of 

bridge is 65 m. 

4. In our work the load considered are dead load, 

Imposed Loads and Wind Loads. 

5. And finally we will make the comparison of 

different cases. 

 

III. DESCRIPTION OF BRIDGE 

 
An Integral Bridge of length 50m is adopted for this 

study. Three bridge models are prepared having 

single span, two span and three spans. Single span 

bridge is of 50m length, two spans of length 25m 

each and three spans of 16.67 each. The width of the 

bridge is taken 10.5m. With two lanes of width 3.75m 

each. The intermediate piers constitute of three 

columns, over which a pier cap is provided to rest the 

main longitudinal girders. The abutment walls and 

pier columns are considered fixed at the base. Three 

steel girders IntegralBridge has modeled, in which 

the deck is modeled as reinforced concrete deck. 

Three Integral Bridge models are selected for this 

study. Details of the bridge andconstituent material 

are given below: 

Table 1. Description of Structure 

Description Value 

Length bridge 80 m 

Width of deck 20 m 

Height of bridge 8 m 

Deck slab 

thickness 
0.3 m 

Dia. of column 1 m 

Grade of concrete M30 

Grade of steel Fe415 

Main girder w36 x 160 

 

 
Fig 1. 3-D View of Single Span Integral Bridge. 

 

Fig 2. 3-D View of double span integral bridge. 

 

The above three finite element modelsare developed 

to present the characteristics of the analyses:1) Dead 

loading2) Live loading i.e.IRC70R, IRCClassA loading. 

All finite element models were developed usingthe 

software Staad Pro V8i. 

 

 

 

 
Fig 3.  3-D View of three span integral bridge. 

 

 

IV. RESULTS AND DISCUSSION 

 
In the present work,the variation of bending 

moments(BM), shear forces(SF),axial forces and the 

extreme fiber stresses in the superstructure (deck 

slab) for different spans have been studied. Bridges 

are modeled and analyzed for dead load, live load 

(IRC70R, IRC class A). The effect of these loading on 

the parameters with respect to max positive 
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BM,maximum negative BM in the superstructure 

(deck slab), max positive SF, maximum negative SF, 

maximum axial force in the deck has been observed 

and discussed. 

 

V. EFFECT OF DEAD AND LIVE LOAD 

 
The variation in BM, SF, and axial forces in the 

superstructure due dead loads only for the three 

different spans (50m, 25m &16.67m) are represented 

in the form of graphs below. 

 

1. BENDING MOMENT VARIATION 

From results obtained, magnitude of maximum 

BMare presented in figure number 4, it is observed 

that in this comparative study maximum max. 

Bending moment is in single span whereas three 

span shows minimum bending moment value which 

results in balanced section.  

 

 
Fig 4. Bending moment variation. 

 

2. Shear Force Variation 

From results obtained, magnitude of maximum SFare 

presented in figure number 5, it is observed that in 

this comparative study maximum max. Shear force is 

in single span whereas three span shows minimum 

shear force value which results in balanced section.  

 

 
Fig 5. Shear force variation. 

 

3. Axial Force Variation 

From results obtained, magnitude of maximum axial 

forceare presented in figure number 6, it is observed 

that in this comparative study maximum max. axial 

forceis in single span whereas three span shows 

minimum axial force value which results in balanced 

section.  

 

 
Fig 6. Axial force variation. 

 

 

4. Displacement variation 

From results obtained, magnitude of maximum 

displacementare presented in figure number 7, it is 
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observed that in this comparative study maximum 

max. displacement is in single span whereas three 

span shows minimum displacement value.  

 

 
Fig 7. Displacement variation. 

 

VI. CONCLUSIONS 

 
We have considered various cases along with dead 

load & live load for the different span of bridge for 

analysis by using Staad-Pro software. Following are 

the notable points of our work- 

 The bending moment in Integral Bridge can be 

reduced drastically by increasing number of spans.  

 Converting an Integral Bridge into two spans results 

in reduction of BM upto 75% whereas a three span 

bridge results in 88% reduction  

 From Bending moment consideration a two span 

Integral Bridge shall be preferred 

 The Shear force values for an Integral Bridge can be 

reduced drastically by increasing number of spans.  

 Converting an Integral Bridge into two spans result 

in reduction SF 50% whereas a three span bridge 

results in 66% reduction. 
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