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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 

Abstract- Integral abutment bridges (IABs) are jointless bridges where the deck is continuous and 

connected monolithically with the abutment wall with a moment-resisting connection (Fig. 1). A line of 

vertical piles beneath the abutment wall is often used to carry the vertical bridge loads. The IAB concept 

has become increasingly popular in recent years due to reduced maintenance costs associated with the 

expansion joints and abutment bearings, reduced corrosion and material degradation at the joints, and 

better overall structural performance, particularly under seismic loading. The biggest uncertainty in the 

analysis and design of an integral abutment bridge is the reaction of the soil behind the abutment walls 

and next to the foundation piles. The magnitude of these soil forces can become substantial during 

thermal expansion of the bridge system, and can greatly affect the overall structural design of the 

bridge-wall-pile system. This lateral soil reaction is inherently nonlinear and depends on the magnitude 

and nature of the wall displacement, which can both translate and rotate. This is a soil-structure 

interaction problem, where the magnitudes. 
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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. 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. 

 

Steel bridges may be of the following types: 

Rolled steel beam bridges – for spans up to 10 m 

Plate girder bridges – for spans from 10 m to 40 m 

Trussed bridges – for spans greater than 40 m 

Bridges may be classified into Deck Types Bridge and 

through type bridges, according to the manner of 

transference of live load to the bridge.  

 

In the case of Deck type truss bridges, the floor of the 

bridge is supported at the top chord joints of the 

truss. In a Deck type plate girder bridge, the floor is 

supported on the top flange. In through type truss 

bridges, the floor is supported at the lower chord 

joints of the truss and the top chord is provided with 

lateral bracing. In a through type plate girder bridge, 

the floor is supported at the level of the lower flange 

and the top flanges are braced laterally. Sometimes 

the floor is supported on the bottom chord or near 

the bottom chord and the top chords are not braced. 

Such bridges are called half through or semi-through 

bridges. 

 

II.INTERNAL BRIDGE 

 
Integral bridges are constructed without any joints 

between spans or between span and abutments. The 

superstructure along with abutments acts as single 

structural element. The use of „integral bridge‟ 

construction has grown to cover a large proportion of 

new-build highway bridge construction in the UK. 

Indeed, consideration of integral construction is 

required by highway authorities[1] for all bridges with 

an overall length up to 60m and no more than 30° 

skew. This article provides a general overview of 

integral construction for composite bridges. 

 

 
Fig 1. Curved Integral Bridge. 

 

 
Fig 2. Integral Bridge with Framed Abutments. 

 

 
Fig 3. Flexible Support Abutments. 

The holes around piles should not be filled with 

anything and also the holes should not have contact 

with end screen wall then only the movement of pile 

inside the hole is possible. If the soil in front of the 

abutment if of vertical facing then reinforcement 

should be provided for the earth. 

 

III. PAST STUDIES 

 
Malekjafarian et al. (2020) presented a novel pier 

scour indicator is introduced, which uses the ratio 

between mode shape amplitudes identified at two 

points on an integral bridge structure to monitor the 

progression of scour erosion. The mode shape ratio 

(MSR) is investigated as an additional parameter to 

complement the use of changes in natural frequency 

as a scour indicator. The approach is demonstrated 

using numerical modelling and the MSR is extracted 

from acceleration signals arising in the structure due 

to modelled ambient and vehicle-induced vibrations. 

The MSR shows higher sensitivity to scour erosion 

than the more commonly researched natural 

frequency. Furthermore, the variation in MSR under 

temperature fluctuations is inversely related to that of 



 Aditya Joshi.  International Journal of Science, Engineering and Technology, 2020, 8:6  

Page 3 of 5 

 

International Journal of Science, 
Engineering and Technology 

An Open Access Journal 

frequency, in that it increases with increasing 

temperature whereas frequency decreases with 

increasing temperature. This inverse relationship 

potentially enables the separation of the scour effect 

from the temperature influence on the dynamics of 

the system. 

 

 Mahjoubi et al. (2020) presented a comprehensive 

non-linear finite element (FE) model of integral 

abutment bridges (IABs) to facilitate the analysis of 

such bridges using commercial software, especially 

under seismic loading. The presented model is 

capable of capturing non-linearity in both the 

structure and soil, in addition to considering far-field 

soil response. The model is simple enough to be used 

for practical purposes. On the other hand, many 

aspects of seismic behaviour of IABs are unclear, due 

to complicated soil–structure interaction. Using the 

presented model, a parametric study is performed to 

identify the effects of bridge length, abutment type 

and soil type on seismic behaviour of IABs. Non-

linear direct integration FE analyses are performed on 

the IAB models. The results of the parametric 

analyses demonstrate the importance of non-linear 

modelling of soil and pile in capturing a realistic 

seismic response of IABs. 

 

.Aizon et al. (2020) presented the seismic response 

of a cable-stayed bridge under earthquake time 

history loading. The cable-stayed bridge components 

(deck, piers, pylons, and cables) were modelled using 

finite element modelling in three dimensional (3D). 

Two types of seismic analysis was implemented in this 

study; Free Vibration Analysis (FVA) and Nonlinear 

Time History (NLTH) direct integration analysis to 

obtain the bridge seismic performance under the 

earthquake loading.  

 

A total of eight earthquake loads in scaled Peak 

Ground Acceleration (PGA) values of 0.75g, 1.0g, and 

1.5g to represent low, moderate and strong 

earthquake loads, respectively, were used for the 

analysis. First, eight mode shapes with component 

directional and period are presented for free 

vibration analysis. Meanwhile, the NLTH direct 

integration analysis results reveal the time detection 

of seismic cable-stayed damage levels under certain 

peak ground accelerations (PGA). It can be concluded 

that the long cable-stayed bridge is not safe under 

several earthquake loads due to different earthquake 

load profiles. The results are also important to aid 

further damage assessment of the cable-stayed type 

of bridge. 

 

Gautam, Kishan et al. (2020) presented analyses of 

skew bridges by the finite element method using 

eight nodded isoperimetric brick element 

(serendipity), shell elements and some different 

elements are also attempted, and has seen that brick 

elements give better results for shear. ANSYS 

software (version 7) has been used for the finite 

element analysis. The modeling which is done is 

applicable for any skew angle and aspect ratio of slab 

bridges. In this analysis, different types of I.R.C. 

loadings (Class AA Tracked and Class A) have been 

built in the modeling and also variable live load 

positions have been considered, to obtained 

maximum stresses development on the slab. The 

parametric study and detailed analysis has given a 

useful understanding for analysis of skew bridges. 

The main parameters considered were angle of skew, 

width of bridge and span length.Based on this 

investigation certain rules for fast examination of 

skew slab bridges have been suggested in the ends. 

The consequences of this examination are valuable 

for configuration engineers working in the 

investigation of skew slab bridges. 

 

Wan, Ling et al. (2020) presented curved floating 

bridges with a same small specified rise to span ratio 

of 0.134, supported by multiple pontoons, are 

investigated in this paper. Two conceptual curved 

bridges are proposed following a circular arc shape 

with different span lengths (500 and 1000 m). Both 

bridges are end-connected to the shoreline without 

any underwater mooring system, while the end-

connections can be either all six degrees of freedom 

(D.O.F) fixed or two rotational D.O.F released.  

 

Eigen value analysis is carried out to identify the 

modal parameters of the floating bridge system. 

Static and dynamic analysis under extreme 

environmental conditions are performed to study the 

pontoon motions as well as structural responses of 

the bridge deck. Deflections and internal forces (axial 

forces, shear forces, and bending moment) are 

thoroughly studied with the variation of the span 

length and end support conditions in terms of the 

same specified small rise-span ratio. The ratio of axial 

force to horizontal bending moment are presented. 

From the study, it is found that the current 

parameters for the bridge are relatively reasonable 

regarding responses. However, the small rise-span 



 Aditya Joshi.  International Journal of Science, Engineering and Technology, 2020, 8:6  

Page 4 of 5 

 

International Journal of Science, 
Engineering and Technology 

An Open Access Journal 

does not provide enough arch effects. A higher rise-

span ratio or stiffer bridge cross-sectional property is 

preferred, especially for the long bridge. In addition, 

the flexible end connections are preferred 

considering the structural responses at the end 

regions. 

 

Han,Yan et al. (2020) presented efficient framework 

for the fatigue reliability assessment of typical long- 

span steel-truss suspension bridges under the 

combined action of random traffic and wind loads 

based on a stress analysis approach. The Aizhai 

Bridge in China was selected as an example to 

demonstrate the numerical procedure for this 

framework. In the numerical analysis, the critical 

locations of the bridge were first determined by 

refined finite-element analyses, and 30,000 samples 

of random input parameters (random wind field and 

traffic flow) were generated. Subsequently, the 

corresponding dynamic stress responses at the 

critical locations of the bridge were obtained via a 

stress analysis approach under the combined action 

of random traffic and wind loads.  

 

Finally, the fatigue reliability of the bridge was 

assessed considering the influence of the wind load, 

traffic growth, and vehicle axle load growth. The 

results show that both the wind and traffic loads have 

certain effects on the fatigue reliability of the bridge. 

The upper and lower chords of the main truss at one-

fourth of the span, which is sensitive to both the wind 

and vehicle loads, should be given more attention. 

 

IV. CONCLUSION 

 
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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