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ABSTRACT: This study presents a detailed comparative design and analysis of Foot Over Bridges (FOBs) using three 

different truss configurations -Warren, Lattice, and Pratt trusses for a span of 54 meters. The central objective is to 

evaluate each truss type’s ability to safely carry pedestrian and environmental loads while maintaining structural 

efficiency, stability, and practical feasibility for long-span applications. The analysis is carried out exclusively using 

STAAD.Pro, a structural engineering software widely used for modeling and analysis. Through this platform, 

comprehensive evaluations of axial forces, bending behaviour, and vertical deflections are conducted for all the three 

truss types 
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I. INTRODUCTION 

 

Foot Over Bridges (FOBs) are vital infrastructural elements that facilitate safe pedestrian movement across congested 

roads, busy intersections, railway lines, and similar urban barriers. These elevated walkways play an important role in 

enhancing mobility in urban areas by physically separating pedestrian and vehicular traffic. This separation 

significantly improves overall safety, traffic efficiency, and accessibility, especially in high-density environments. 

Typically, FOBs are designed with an elevated span supported by columns or piers, allowing uninterrupted pedestrian 

access over obstacles without affecting the vehicular flow beneath. Key design considerations include appropriate span 

width, sufficient vertical clearance, and effective integration with surrounding infrastructure. Depending on their 

location and usage, FOBs may incorporate features such as stairs, ramps, elevators, or escalators to accommodate all 

users-including the elderly, individuals with disabilities, and those with strollers or luggage. 

 

II. LITERATURE REVIEW 

 

Naveen Ram Kumar et al (2021): This research focuses on the analysis and design of a steel truss foot overbridge 

using STAAD.Pro and AutoCAD software. The study specifically examines a Warren-type truss model and applies 

relevant loads in accordance with applicable IS codes to design the various structural sections. A suitable site for the 

overbridge construction was selected after considering all necessary parameters. AutoCAD was utilized to develop the 

detailed plan drawings, while STAAD.Pro was employed for modeling the structure and performing load analysis. 

Configuration of Foot over Bridge Span length - 86m, Width of Gangway - 4 m, Length of vertical member - 3m, Type 

of truss – Warren truss 

 

Gousemiya Saudagar et al (2019): The primary objective of this study is to develop a lightweight footbridge design 

that ensures adequate strength, durability, and stiffness, without compromising on structural performance. The 

approach emphasizes the use of simple, practical, and efficient design methods to achieve an optimal balance between 

weight and safety. Structural analysis is performed using analyse software, ensuring that the design complies with the 

relevant Indian Standard (IS) code provisions. Configuration of Foot over Bridge Bridge span: 21m,Bridge height: 

10m,Width of span: 4m Type of truss – Warren truss 

  

 V. Chandrika et al (2019): This paper presents the design and analysis of a foot overbridge constructed with cold-

formed steel (CFS) box sections, utilizing STAAD Pro software for structural analysis. The main focus is on 

minimizing the dead weight of the structure to achieve a lightweight yet robust design, which helps improve pedestrian 

safety by reducing the risk of accidents between pedestrians and motor vehicles. The study emphasizes the 
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development of pedestrian bridges that are not only strong and durable but also economical and easy to assemble. This 

is accomplished by selecting appropriate CFS sections in accordance with codal provisions, ensuring both cost 

efficiency and structural performance. Specifically, the CFS box sections used in this project measure 300mmx300mm 

with a thickness of 3 mm, with beam lengths of 10 meters and column heights of 5 meters, providing an optimal 

balance between strength and weight. 

  

Aman Kumar (2022): In this study, the design process involved both manual load calculations and structural analysis 

using STAAD Pro software. The analysis accounted for various loads, including dead loads, live loads, and wind 

pressures. A trial-and-error method was employed to optimize the steel components, ensuring that the design meets all 

safety and structural integrity requirements. The configuration is as follows: Bridge span: 43m, Bridge height: 7.5m, 

Walkway width: 3m, Each truss has a 3 m separation, Type of truss – Warren truss 

 

III. OBJECTIVE 

 

• To analyse and compare footover bridge for three different truss types – warren, lattice and Pratt. 

• To investigate the performance of footover bridge structures under various loading conditions, including dead 

loads, live loads, wind load and seismic forces. 

• To suggest the truss in terms of cost effectiveness and optimal 

  

IV. METHODOLOGY 

 

The Foot Over Bridge (FOB) design process began with detailed planning using AutoCAD, adhering to IRC guidelines 

to ensure safe pedestrian movement and efficient traffic flow. Three truss models were developed for a 54m span and 

6.75m height: Warren, Pratt, and Lattice trusses. Design parameters, including bridge height and staircase dimensions, 

were based on IRC SP 056 to ensure vehicle clearance and pedestrian comfort. 3D structural modeling was carried out 

using STAAD.Pro, with careful selection of steel and aluminium based on strength, durability, and code compliance. I-

sections were chosen for columns, and angle sections for other members after iterative testing to confirm load-bearing 

capacity. Load analysis involved applying dead, live, and wind loads according to IS 875 and IRC 6-2017, including 

wind directions along both longitudinal (WX) and vertical (WZ) axes. Structural evaluation of all three trusses included 

analysis of axial forces, displacements, stresses, and self-weight to ensure safety and serviceability. A comparative 

study was conducted to assess efficiency, material usage, fabrication complexity, and overall performance. The truss 

designs were optimized for strength, cost-effectiveness, and durability, ensuring the final FOB structure is reliable, safe, 

and suitable for long-term urban use. 

 

As per IRC Code 6-2017 CL 206.3 

For effective spans of over 30 m, the intensity of load shall be determined according to the equation: 

 

P =      
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4.1 Model 1 – Warren truss of 54m span length    

 

Table 4.1 Structure data 

 

1 Total Span length 54m 

2 Aspect Warren truss 

3 Total structure height 9.75m 

4 Width of gangway and pedestrian cross 3m 

5 Thickness of slab 150mm 

6 Thickness of sheet (GI steel) 2mm 

7 Zone IV 

 

8 

 

Loads 

Deadload=self-weight (1) 

DL (slab) = 3.75 KN/m2 

Floor finish = 1.5 KN/m2 

Live load = 3 KN/m2 

Wind load = 1.85KN/  

 

TABLE 4.2 Steel selection 

 

Sl.no  Sections  Material  Members  

1 LDISA110x110x12 Steel Top and bottom members of cord and bottom bracing 

2 ISMB 175 Steel horizontal members 

 

3 ISMB 200 Steel Front and back diagonal members and vertical members 

4 ISMB 300 Steel Top and bottom diagonal members of stairs 

5 LD ISA 90x90x12 Steel Bracingmembers (coloumn) 

6 ISMB 225 Steel Columns members 

7 SA ISA 90x90x10 Steel Steps 

 

 
                                                                          

Fig 4.1 Warren Truss 
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Fig 4.2 Warren Truss 3D View 

 

Table 4.3 

 

Table 4.4 
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Table 4.5 

 

 
4.2 Model 2 – Pratt truss of 54m span length  

 

Table 4.6 Structure data 

 

1 Total Span length 54m 

2 Aspect Pratt truss 

3 Total structure height 9.75m 

4 Width of gangway and pedestrian cross 3m 

5 Thickness of slab 150mm 

6 Thickness of sheet (GI steel) 2mm 

7 Zone IV 

 

8 

 

Loads 

Dead load = self-weight (1) 

 DL (slab) = 3.75 KN/m2 

 Floor finish = 1.5 KN/m2 

 Live load = 3 KN/m2 

 Wind load = 1.85KN/  

 

TABLE 4.7 Steel selection 

 

Sl.no  Sections  Material  Members  

1 LD ISA150x150x12 Steel Top and bottom members of cord and bottom bracing 

2 ISMB 200 Steel horizontal members 

 

3 ISMB 300 Steel Front and back diagonal members and vertical members 

4 ISMB 300 Steel Top and bottom diagonal members of stairs 

5 LD ISA 90x90x12 Steel Bracing members (coloumn) 

6 ISMB 300 Steel Columns members 

7 SA ISA 90x90x10 Steel Steps 
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Fig 4.3 Pratt Truss 

 

 
Fig 4.4 Pratt Truss 3D View 

 

Table 4.8 
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Table 4.9 

 

Table 4.10 
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4.3 Model 3 – Lattice truss of 54m span length   

 

Table 4.11 Structure data 

 

1 Total Span length 54m 

2 Aspect Lattice truss 

3 Total structure height 9.75m 

4 Width of gangway and pedestrian cross 3m 

5 Thickness of slab 150mm 

6 Thickness of sheet (GI steel) 2mm 

7 Zone IV 

 

8 

 

Loads 

Dead load = self-weight (1) 

 DL (slab) = 3.75 KN/m2 

 Floor finish = 1.5 KN/m2 

 Live load = 3 KN/m2 

Wind load = 1.85KN/  

 

TABLE 4.12 Steel selection 

 

Sl.o  Sections  Material  Members  

1 LDISA110x110x12 Steel Top and bottom members of cord and bottom bracing 

2 ISMB 175 Steel horizontal members 

 

3 ISMB 200 Steel Front and back diagonal members and vertical members 

4 ISMB 300 Steel Top and bottom diagonal members of stairs 

5 LD ISA 90x90x12 Steel Bracing members (coloumn) 

6 ISMB 250 Steel Columns members 

7 SA ISA 90x90x10 Steel Steps 

 

 
 

Fig 4.5 Lattice Truss 
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Fig 4.6 Lattice Truss 3D View 

 

Table 4.13 
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Table 4.14 

 

 
Table 4.15 
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V. RESULTS AND DISCUSSION 

 

Table 5.1: Comparison Table of 54m Span Length Warren, Pratt and Lattice Truss 

 

PARAMETERS WARREN TRUSS PRATT TRUSS LATTICETRUSS 

Node Displacement (Maximum Resultant)  18 mm  46.462 mm  15.020mm 

Member Force  
(Maximum Axial Force)  

384.353 kN  470.580 kN  430.549 kN 

Reaction  
(Maximum Vertical reaction)  

583 kN  
  

607.813 kN  606 kN 

Total weight of Steel Truss  492.457 kN  
 

800.769 kN  573.266 kN 

 

  
 

5.1Chart of Node Displacement of Warren, Pratt and                   5.2 Chart of Maximum Axial Force of Warren, 

Lattice Truss                                                                          Pratt and Lattice Truss 

 

 
 

5.3 Chart of Maximum Vertical reaction of Warren,             5.4 Chart of Steel Take-Off of Warren, Pratt and            

Pratt and Lattice Truss                                                                         Lattice Truss 
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VI. CONCLUSION 

 

For a span of 54 meters, the Warren Truss is preferred over the Lattice and pratt Truss due to its superior performance 

in terms of deflection and overall structural stability. While all truss types exhibit comparable vertical reactions and 

axial force distributions, the Warren Truss offers a significant advantage in weight reduction. This lighter configuration 

not only enhances deflection control but also contributes to lower transportation and construction costs. 

  

Considering these benefits, the Warren Truss is the more efficient and cost-effective option for this span length. 
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