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Abstract— The primary intention of this investigation are 

focused on alerting structural engineers to the possible 

distortions, associated to the steel and composite bridge’s 

service life when subjected to vehicle’s dynamic actions. In 

this paper effort has been made to design and optimize such 

bridge structure analysis. The basic emphasis has been given 

to minimize the total deformation of the structural member by 

optimizing the cross sections, material properties and weight. 

The crust of our review focuses on the analysis of truss bridge 

structure, complex or simple because truss is the most widely 

used in steel bridges used in railways and pedestrian 

crossings. 
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I. INTRODUCTION 

A bridge is a structure that crosses over a gorge, road, river, 

railway, or other obstructions, permitting smooth and safe 

passage of vehicles, trains and pedestrians. A pedestrian 

bridge is a bridge designed for pedestrians and in some cases 

cyclists, animal traffic and horse riders, rather than vehicular 

traffic. Pedestrian bridges complement the landscape and can 

be used decoratively to visually link two distinct areas or to 

signal a transaction. In many developed countries, pedestrian 

bridges are both functional and can be beautiful works of art 

and sculpture. For poor rural communities in the developing 

world, a footbridge may be a community's only access to 

medical clinics, schools and markets, which would otherwise 

be unreachable when rivers are too high to cross. Simple 

suspension bridge designs have been developed to be 

sustainable and easily constructible in such rural areas using 

only local materials and labor. Truss structures are composed 

of members that are connected to form a rigid frame of steel. 

This broad application can be used in many areas, such as 

pedestrian crossing bridge, rail road and other transportation 

bridges. The individual members of a truss bridge are the load 

carrying components of the structure, they are arranged in a 

triangular manner resulting in the loads carried to become 

either in tension or compression. Today bridge are used for 

many purposes, since they are simple to assemble and 

economical. 

II. STEEL TRUSS 

Steel is widely used around the world for the construction of 

bridges of different size. It is a versatile and effective material 

that provides efficient and sustainable solutions. Steel has 

long been recognized as the economic option for a range of 

bridges. It dominates the markets for long span bridges, 

railway bridges, footbridges, and medium span highway 

bridges. It is now increasingly the choice for shorter span 

highway structures as well. Society gains in many ways from 

the benefits delivered by steel bridge solutions. Landmark 

steel bridges embody good design, they are fast to build, and 

have stimulated the regeneration of many former industrial, 

dock and canal side areas. 

The connected elements (typically straight) may be 

stressed from tension, compression, or sometimes both in 

response to dynamic loads [4]. These trusses can be made of 

timber, steel or can be composite structure. In this thesis, steel 

trusses used for building bridges are considered. Steel has 

higher strength, ductility and toughness than many other 

structural materials such as concrete or wood. However steel 

must be painted to prevent rusting [10]. 

Like other bridge types, there are both simple and 

continuous truss bridges. The members of a truss can be 

arranged in an almost unlimited number of ways, but the vast 

majority of trusses encountered in bridge belong to one of the 

common types listed below. Some of these common types of 

trusses are the Baily truss, Warren truss, Warren truss with 

verticals, subdivided Warren truss, the Pratt truss, subdivided 

Pratt (Baltimore) truss, K truss, and the Howe truss. The 

integral members of a steel truss bridge are shown in figure 

1. 

 
Fig. 1: Skeleton of a Typical Steel Truss Bridge 

III. MEMBERS OF STEEL TRUSS 

The members are generally arranged to form a series of 

triangles that act together to form the structural system. The 

chords are the top and bottom members that behave as the 

flanges of a girder. Diagonals and verticals function in a 

manner similar to the web in a plate girder. Diagonals 

generally provide the necessary shear capacity. Verticals 

carry shear and provide additional panel points through which 

deck and vehicle loads can be applied to the truss. Tension 

verticals are commonly called hangers, and compression. 

Verticals are often called posts. They also serve to 

limit the dead load bending stresses in the chord members by 

reducing the unsupported member length. Joints are the 

locations where truss members intersect and are referred to as 

panel points. 

The deck is the structural element that directly 

supports applied pedestrian loads. Stringers are longitudinal 

beams, generally placed parallel to traffic, that carry deck 

loads to the floor beams. 

Floor beams are usually set normal to the direction 

of traffic and are designed to transmit loads from the bridge 

deck to the trusses. Some trusses in the past have been 

designed without stringers, relying on the deck to transmit the 

loads directly to the floor beams. This requires the joint 

spacing along the chords to be relatively small, and as a result 

is not economical in the current market. 
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Lateral bracing is normally provided in the plane of 

both the top and bottom chords of the trusses. Its purpose is 

to stiffen the trusses laterally and to carry wind loads and 

other applied lateral loads back to the support locations. 

IV. DESIGN 

The nature of design truss allows the analysis of the structure 

using a few assumptions and the application of Newton's laws 

of motion according to the branch of physics known as statics. 

For purposes of analysis, trusses are assumed to be pin jointed 

where the straight components meet. This assumption means 

that members of the truss (chords, verticals and diagonals) 

will act only in tension or compression. A more complex 

analysis is required where rigid joints impose significant 

bending loads upon the elements [3]. 

V. ANALYSIS OF TRUSSES 

Because the forces in each of its two main girders are 

essentially planar, a truss is usually modeled as a two-

dimensional plane frame. If there are significant out-of-plane 

forces, the structure must be modeled as a three-dimensional 

space. 

The analysis of trusses often assumes that loads are 

applied to joints only and not at intermediate points along the 

members. The weight of the members is often insignificant 

compared to the applied loads and so is often omitted. If 

required, half of the weight of each member may be applied 

to its two end joints. Provided the members are long and 

slender, the moments transmitted through the joints are 

negligible and they can be treated as "hinges" or 'pin-joints'. 

Every member of the truss is then in pure compression or pure 

tension – shear, bending moment, and other more complex 

stresses are all practically zero. This makes trusses easier to 

analyze. This also makes trusses physically stronger than 

other ways of arranging material – because nearly every 

material can hold a much larger load in tension and 

compression than in shear, bending, torsion, or other kinds of 

force. 

VI. TYPES OF TRUSS BRIDGE 

According to the configuration of members a truss can be 

classified in to different types and in this paper the Bailey 

truss configuration type was selected. Classifications of truss 

type according to their member configuration are listed below 

[4]. 

 Bailey truss 

 Boll man truss 

 Bowstring arch truss 

 Brown truss 

 Howe truss 

 Long truss 

 Warren truss 

 Pratt truss etc. 

 
Fig. 2: Example of Common Truss Configuration 

VII. LITERATURE STUDY 

A bridge is a construction that crosses over a road, river, 

railway, or other impediments, allowing easy and safe 

passage of vehicles, trains and pedestrians. Numerous studies 

examined the dynamic performance of bridges structure 

investigation. A simplified method was followed so that you 

can execute an immediate analysis of the effects of the 

parameters involved within the hassle.  The deformation of 

the bridge structure to the applying load is incredibly 

extensive; hence it's far clear that the dynamic reaction of the 

bridge underneath the shifting load should be taken into 

consideration within the technique of structural design. 

K. Senthil et. al. (2017) 3d numerical examinations 

completed on railway bridges structure the use of Abaqus/ 

Explicit finite detail application. The duration of bridge 30 m 

and single truck become considered inside the present study. 

The constitutive and fracture conduct of substances had been 

anticipated the use of JC version to be had in ABAQUS. The 

material parameters of JC model for the bridge contributors 

to be had within the look at. The responses of bridge were 

predicted in light of and von-misses stress. The investigations 

done by using considering the bridge towards elegance AA 

loading. The impact of intensity of primary girder turned into 

studied by using varying the intensity as 1600, 1400, 1200 

and a thousand mm. 

Alpesh Jain et. al. (2016) studied a bridge structure 

with four different material using ANSYS software and to 

perform a modal evaluation of bridge hassle. For all four 

substances 8 node solid elements is selected and meshing is 

done for every modal. The material belongings of each 

material are chosen as in step with literature database in 

ANSYS software program. The modal evaluation in ANSYS 

is accomplished to achieve the natural frequency and mode 

shapes of bridge to keep away from the resonance of the 

bridge. It is concluded that that the bridge isn't to be utilized 

at received frequencies. 

Alika Koshi et. Al. (2016) studied approximately 

comparison of through arch bridge at various arch positions. 

An arch is a pure compression form. It can span a massive 

area by way of resolving forces into compressive stresses and, 

in turn casting off tensile stresses. This is on occasion known 

as arch motion. As the forces inside the arch are carried to the 

floor, the arch will push outward at the bottom, known as 

thrust. Arch peak has a wonderful significance inside the 

carried forces and stresses. This study explains the behavioral 
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components of thru arch bridge with special arch positions 

and to evaluate them with the actual structure by way of the 

usage of three-D bridge model in Finite Element Analysis 

software program – ANSYS. 

B. Stankiewicz (2012) studied Composite GFRP 

Deck for Bridge Structures, parameters of composite fabric 

of bridge deck like opportunity for concrete one. 

Identification of form of glass fiber and form of polymer 

matrix or sort of adhesive with metal or concrete, there are 

very thrilling guidelines of searching line. They have a look 

at can be offered the outcomes of DTA and spectroscopy 

evaluation of GFRP composite, in accordance own paper 

author’s research. It will be defined the examples of bridges 

wherein GFRP deck were built with fundamental steel beams. 

Presented sort of bridges are suitable alternative for 

traditional structures by way of lengthy sturdiness, 

anticorrosion, light deck with implementing stress 

parameters. 

Chen Shuli et. al. (2008) essential importance of 

vibration examining in bridge structure health monitoring is 

properly introduced primary in this study. The simulation tool 

of ANSYS is adopted to set up the finite form of the Wuhu 

Yangtze River Bridge, and the briefly construction analysis 

and sensor optimization arrangement are planned. The 

vibration analyzing ideas and practical procedure for the 

Wuhu Yangtze River Bridge are proposed. The vibration 

monitoring subsystem which includes tracking contents, 

format of measuring points, transducers, amplifiers and 

strategies of sign evaluation and processing and many others 

is substantially investigated. 

Darius Bačinskasa et. al. (2017) Experimental 

investigation of structural behavior of glass fiber 

strengthened polymer (GFRP) area truss bridge version 

subjected to static loading is mentioned on this take a look at. 

Bridge prototype become assembled the use of GFRP profiles 

produced with the aid of fiberline Composites Ltd, metallic 

bolts and GFRP brackets. In order to load the shape, wooden 

bridge deck turned into mounted. Total load of 13.3 KN was 

implemented in 4 ranges while measuring the bridge node 

displacement. Flexural behavior of the truss shape changed 

into monitored at every loading stage. Comparative analysis 

has proven right agreement between experimental and 

numerical outcomes. 

E. Yamaguchi et. al. (2011) The post-member-

failure conduct of a truss bridge turned into investigated via 

the static analysis and the dynamic evaluation. Large 

discrepancy among the consequences because of the 2 

analyses turned into determined, which turned into 

discovered resulting from the fact that the 2 analyses led to 

special deformed configurations. Then an analysis approach 

of the publish-member-failure conduct became proposed in 

an effort to encompass the dynamic effect inside the static 

evaluation. The effectiveness of the proposed method has 

been proven via comparing the result with that because of the 

dynamic evaluation. 

Emdadul Hoque et. al. (2017) studied harmonic 

response of the model of a simply supported steel truss bridge 

as a mechanical structure. The geometric modeling and the 

simulations were done by using ANSYS Workbench 15.0. 

The natural frequencies were determined by means of modal 

analysis for the first fifteen modes whereas the harmonic 

response was observed by subjecting the bridge to an 

excitation sinusoidal force of 100N distributed over the deck 

of the bridge with an analysis range of 0-1000Hz. The bridge-

load interactions are graphically and analytically portrayed in 

terms of total deformations and equivalent stresses with 

respect to the variation of frequencies. 

F. Masoumi et. al. (2013) in this investigation cable 

stayed bridges with different connection systems are 

investigated. The influence lines of shear force and bending 

moment for critical elements and influence line of axial force 

for critical cables are plotted, and their maximum amounts 

and also the area between influence lines and horizontal axes 

are estimated. The results indicate that for longitudinal beams 

on the deck, the maximum shear force is related to harp 

cables, and for transverse beam elements, maximum shear 

force is related to fan cables. It means that for concentrated 

loads, a bridge with fan connection system is better than two 

other systems. 

Huili Wang et. al. (2017) The fatigue performance 

of steel truss integral joint is analyzed based on multi-scale 

FEM. Numerical results are verified with experimental ones. 

The fatigue performance of steel truss integral joint is 

analyzed using a sea-crossing suspension bridge as its 

background. The connection elements are used to connect the 

beam elements and three dimensional elements. The 

connection element has two joints, one of which has six 

degrees of freedom, three translation degrees of freedom and 

three rotational degrees of freedom, all degrees of freedom 

being coupled. The multi-scale FEM and the experimental 

one yield very close results The multi-scale FEM can provide 

an accurate simulation of the main research part and ensure 

the fatigue life forecast so as to simplify the calculation. 

J. Eckermann et. al. (2014) investigated the effect of 

the different half-bridge module layouts for Hybrid electric 

vehicle (HEV/EV) on the reliability. Throughout the 

investigations, computational simulations were carried out on 

two different simplified half-bridge modules. The 

viscoplastic constitutive model Anand was employed in this 

case to calculate the plastic strain in the solder under thermal 

shock cycling loading. The scope of the research was 

broadened by selecting the various solder materials, which 

were subjected to power and thermal shock cycle loading. 

Hereby, the material data from SAC105, SAC205, SAC305, 

SAC405 and Sn36Pb2Ag were chosen and implemented in 

Ansys. 

Jayakrishnan. T J et. al. (2017) investigated seismic 

behavior analysis of composite bridge without cross girders 

using ANSYS. Composite structures have many useful 

applications in the field of aerospace, civil infrastructure and 

construction. Seismic behaviour of composite bridges is 

studied by response spectrum method. Response of the 

structure depends on the geometry, material, configuration, 

response spectrum selected and construction details of the 

system. In this study, finite element tool ANSYS Workbench 

is used for the study of seismic behavior of composite bridge. 

Jianing Hao et. al. (2015) they studied Natural 

vibration analysis of long span suspension bridges. The basic 

frequency of the suspension bridge is calculated by the 

specification formula, and the results compared with the finite 

element results, it shows that the calculation results are very 

close. The error is within 5%, and the specification 
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calculation formula can reflect the dynamic characteristics of 

the structure more accurately, and it can be used to calculate 

the fundamental frequency of the suspension bridge at the 

beginning of the design. In the design of the final stage, the 

frequency and vibration type can be calculated by the 

numerical analysis of the suspension bridge, for the further 

analysis and the analysis of the flutter analysis. 

VIII. CONCLUSION 

From this we can conclude the above study analysis for truss 

is very insightful. The study has addressed the possibility of 

analysis and design of steel bridges with locally available 

steel profiles. Based on the analysis and design made so far, 

the study has proved that, construction of steel bridge with 

locally available steel profiles is an option worth .Even 

though the cost of local production is closer to importing it is 

still a good option since it helps in the capacity building of 

local design, fabrication and construction firms, creates job 

opportunities for many people and is a saving in foreign 

currency. For many short span temporary bridges in road 

construction projects, these local assembled steel truss 

bridges can be used as temporary bridges. In addition to the 

fact that these assembled steel bridges are preferable in 

inaccessible areas they also take very short time to erect. 
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