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ABSTRACT 

 

Bridge plays very important role in transportation, whether it is Highway Bridge or Footbridge Bridge or combination 

of both. There are so many types of bridges such as arch bridge, beam Bridge, truss bridge, cantilever bridge, 

suspension bridge, etc. But most of the footbridge bridges are constructed with the help of steel truss. Truss structure 

comprise of members that are joined to make a rigid frame of steel. The individual members of a truss bridge act as 

the load carrying components of the system, they are arranged in the form of triangle and because of this when load 

is applied on the truss there is only axial force (tension or compression) act on the members of the truss. Some of 

these bridges are situated in earthquake prone area, so it is very important to analyses different sections of truss by 

considering seismic forces and live load and select an appropriate section. For this dissertation 3 different type of 

sections are used (i.e. Warren truss, Pratt truss and Howe truss). Two span lengths are considered i.e. 50 meter and 

100 meter with height of 7 meter and 6 meter width, simply supported at ends. the walk way bridge is being analyzed. 

The analysis has been done using STAAD. Pro V8i. The result has been interpreted by analyzing node displacements, 

beam end forces and support reactions. 

 

 

INTRODUCTION 

Construction of long span bridges has been very active in past few decades. Today, modern bridges tend to use high 

strength materials. Therefore, their structure is very slender. As a result, they are very sensitive to dynamic loadings 

such as wind, earthquake and vibration due to vehicle movement. As bridge span gets longer, they become more 

flexible and prone to vibration. Steel trusses are widely adopted for constructing footbridge bridges. Classification of 

truss bridges based on position of carriage way are: Deck type bridge, Through type bridge and Semi- through type 

bridge. In these three types, mainly through type truss bridge is used in India. The types of truss section used for 

bridges are: Warren truss, Pratt truss, Howe truss, K- type truss,etc. 

 

In this research, three types of sections are used i.e. Warren truss, Pratt truss and Howe truss for the analysis of 

earthquake forces and live load due to locomotive acting on the bridge. There are many bridges which are located in 

different earthquake prone area. Some are very important bridges, for example, Bogi beel Bridge in Assam. It is 

located in seismic zone-V and with the longest span length of 128 meter. So, in this study, we have analyzed bridge 

with two different span lengths i.e. 50meter and 100 meter, height of 7 meter and width of 6 meter which is located in 

seismic zone-V and with proper locomotive loading as per IRS Bridge Rules by using Warren truss, Pratt truss and 

Howe truss. 

 

Truss is a structure of hinged elements forming triangular units, and when this truss act as a load bearing super structure 

of a bridge then that bridge is called as truss bridge. Since trusses are assumed as hinged connection between adjacent 

truss members, so truss members act only in compression or tension and this also helps in simplification of calculation. 

For modern truss bridges, gusset plates are used for connection, then bending moment and shear force of members are 

also be considered for evaluating the performance of truss bridges with the help of finite element software. As the 

axial forces governs the stress conditions of the members but not bending moment and shear force, so such 

assumptions generally will not cause big difference between the real bridges and the design models. According to this 

assumption, the members of truss are in tension, compression or in both when responding to dynamic loading. 
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METHODOLOGY 

 

Six models were considered for the study: 

1. Three models of 50 meter span with Warren truss, Pratt truss and Howe truss 

2. Three models of 100 meter span with Warren truss, Pratt truss and Howe truss 

3. Height of all the truss bridge is 6&7 meter 

4. Width is 6meter. 

5. Modelling and analysis is done using STAAD pro and results are concluded. 

6. Steel is selected to build the whole model due to following conditions. 

7. All four end nodes at each corner are of pinned support . 

8. Live load of locomotive is taken as per IRS Bridge 204 (2.5 t/m3) 

9. For seismic forces, the provision given in code IS 1893 (Part 3)2014 

10. Load combination is taken as per IS 1893 (Part 3) 2014 

 

 

 

Figure 1 Parrat truss 

 

 

 

 

Figure 2 Warren Truss
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Figure 3 Howe Truss 

 

 

 

ANALYSIS AND RESULTS 

ANALYSIS RESULTS OF WARREN TRUSS BRIDGE WITH 50 METER SPAN LENGTH 

 

Node displacement 

 

Table 1 Node Displacement Summary for Warren truss (50m) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Bar graph for maximum node displacement in 50m Warren truss
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Support reactions 

 

Table 2 Support Reaction Summary for Warren truss (50m) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 Bar graph for maximum support reaction in Warren truss (50m) 

 

 

Beam end forces 

 

 

Table 3 Beam End force summary for Warren truss (50m)
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Figure 6 Bar graph for maximum Axial force and Shear force in warren truss (50m) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7Bar graph for maximum torsion and bending moment in Warren truss (50m) 

 

ANALYSIS RESULTS OF PRATT TRUSS BRIDGE WITH 50 METERSPAN LENGTH 

 

Node displacement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table4 Node Displacement Summary for Pratt truss(50m 
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Figure 8 Bar graph for maximum node displacement in 50m Pratt truss 

 

Support reaction 

 

 

 

 

 

Figure 9 Bar graph for maximum support reaction in Pratt truss (50m)

Table 5 Support Reaction Summary for Pratt truss 
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Table 6 Beam End force summary for Pratt truss (50m) 

 

 

 

 

 

 

 

 

 

 

 

Figure 10 Bar graph for maximum Axial force and Shear force in Pratt truss (50m) 

 

 

ANALYSIS RESULTS OF HOWE TRUSS BRIDGE WITH 50 METER SPANLENGTH 

 

Node displacements 

 

 

Table 7 Node Displacement Summary for Howe truss (50m)
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Figure 11 Bar graph for maximum node displacement in 50m Howe truss 

 

 

Support Reaction 

 

Table 8 Support Reaction Summary for Warren truss (100m) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 Bar graph for maximum support reaction in Warren truss (100m)
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Beam end forces 

 

Table 9 Beam End force summary for Warren truss (100m) 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 Bar graph for maximum Axial force and Shear force in Warren truss (100m) 

 

 

ANALYSIS RESULTS OF PRATT TRUSS BRIDGE WITH 100 METER SPANLENGTH 

 

 

Node Displacement 

 

 

Table 10 Node Displacement Summary for Pratt truss (100m)
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Figure 14 Bar graph for maximum node displacement in 100m Pratt truss 

Support reaction 

Table 11 Support Reaction Summary for Pratt truss (100m) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15 Bar graph for maximum support reaction in Pratt truss (100m)
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Table 12 Beam End force summary for Pratt truss (100m) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 Bar graph for maximum Axial force and Shear force in Pratt truss (100m) 

 

 

ANALYSIS RESULTS OF HOWE TRUSS BRIDGE WITH 100 METERSPAN LENGTH 

 

Node Displacement 

 
Table 13 Node Displacement Summary for Howe truss (100m)

http://bharatpublication.com/current-issue.php?jID=30/IJABAS


 

International Journal of Analysis of Basic and Applied Science                                             ISSN: 2457-0451 

 

Vol. No.6, Issue III, Jul-Sep, 2022                        http://bharatpublication.com/current-issue.php?jID=30/IJABAS 

 

 

23 

 

BHARAT PUBLICATION 

8545.0 8015. 
8000 

6000 

4000 3131 3205.1  

2000 84. 44.   

Node ode Nod
-
 ode  

- 

F 
x 

F 

- - 

N N 

9 9 

3131 205.1 

 

 
3 

Figure 17 Bar graph for maximum node displacement in 100m Howe truss 

 

Support reaction 

 

Table 14 Support Reaction Summary for Howe truss (100m) 

 

Figure 18 Bar graph for maximum support reaction in Howe truss (100m)
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CONCLUSION - 

The analysis of bridges with different truss section as super structure shows significant behavior during seismic 

analysis. For this, proper consideration of dynamic factors was taken to obtain results. The analysis of two different 

span truss bridge (i.e. 50 meter and 100 meter) for the region having seismic zone V is done to observe the node 

displacement, support reactions, axial forces, shear forces, torsion and bending moments of truss members. For the 

analysis, STAAD. Pro V8i software is used. Based on the Foregoing study, following conclusions are drawn. 

 

For 50-meter span truss bridge – 

 

a) For 50-meter span bridge, overall Warren truss shows less node displacement and support reaction in comparison to 

the Pratt truss and Howe truss. 

b) On the basis of axial force and torsion, here also Warren truss plays better role than other two truss bridges. 

c) For shear force and bending moments of the truss members, the values are greater in Warren truss than in Pratt or 

Howe truss, but axial force governs the stress condition of the members and not bending moments or shear forces in 

truss bridge. 

d) From the results it is also conclude that Pratt truss behaves worst as super structure among all the three types of truss 

for 50 meter span bridge. 

 

So over all we can say that, for 50-meter span truss bridge the best section of truss which is suitable is Warren truss. 

 

For 100-meter span truss bridge – 

 

a) Surprisingly, the truss which behaves worst in 50-meter span length, performs good for 100 meter span length. 

b) Overall node displacement is less for Pratt type truss bridge in comparison to other two type of truss bridge. 

c) Though, in terms of support reaction, Howe truss performs well but values are very much similar for Howe truss and 

Pratt truss. 

d) Pratt truss and Howe truss performs good in comparison to Warren truss on the basis of axial compression force and 

shear force but for axial tension, the values are minimum for Howe truss and Maximum for Pratt truss. But we know 

that steel performs good in tension so we can consider that overall Pratt truss is good on the basis of axial force and 

shear force. 

e) For torsion and bending moments of members the Howe truss performs best in comparison to other two trusses. 

 

So with little modification in member cross-section the Pratt truss or Howe truss can be used as the super structure for 

100 meter span bridge and Warren truss behaves worst among three types of truss for the same. 
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