
   PAGES: 224-232 

29/07/26 

 JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY                       VOLUME-4 ISSUE-7 JULY 

 

 www.jsrtjournal.com                                  ISSN: 2583-8660 224 

 

Comparative Study On Design And Analysis Of 

Footover Bridge 

Raviprakash Dulange1, Sharankumar Gobbur2 

1M.Tech Student, Department of Highway Technology, VTU PG Centre, Kalaburgi. 

dulangeraviprakash@gmail.com 

2Guide, Department of Highway Technology, VTU PG Centre, Kalaburgi. sharangobbur61@gmail.com 

ABSTRACT 

Foot over bridges provide grade-separated pedestrian movement across heavily trafficked corridors and require an 

efficient balance of strength, serviceability, material use, and economy. This study compares Warren, Pratt, and 

Lattice steel truss configurations for a 54 m span foot over bridge using STAAD.Pro. The three models use a 3 m 

pedestrian width and are assessed under dead, live, wind, and seismic loading reported in the thesis with reference to 

IRC SP:56, IS 875, IS 1893:2016, and IS 800:2007. The comparative results reported in the thesis give maximum 

resultant nodal displacements of 18 mm for the Warren truss, 46.462 mm for the Pratt truss, and 15.020 mm for the 

Lattice truss; all are below the reported allowable deflection of 216 mm. Maximum axial forces are 384.353, 470.580, 

and 430.549 kN, respectively, while the maximum vertical reactions are 583, 607.813, and 606 kN. The reported steel 

take-off is 492.457 kN (50.21 tons) for Warren, 800.769 kN (81.62 tons) for Pratt, and 573.266 kN (58.49 tons) for 

Lattice. Although the Lattice truss gives the lowest displacement, the thesis concludes that the Warren truss is the 

most efficient and cost-effective configuration because it combines lower axial force, lower support reaction, and the 

lowest steel weight.  
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I. INTRODUCTION 

Foot over bridges (FOBs) provide a dedicated elevated path for pedestrians over busy roads, highways, and 

railway corridors. Their principal functions are to improve pedestrian safety, reduce interference with vehicular 

traffic, strengthen urban connectivity, and provide accessible crossing facilities in high-footfall locations. 

For long-span steel pedestrian bridges, truss geometry directly influences load distribution, member forces, 

displacement, support reactions, fabrication complexity, and total structural weight. The thesis therefore 

compares three 54 m steel truss forms - Warren, Pratt, and Lattice - under a common set of geometric and 

loading conditions to identify the configuration that provides the best combination of structural performance and 

economic efficiency. 

The study uses STAAD.Pro for three-dimensional modeling and structural analysis. AutoCAD is used for the 

bridge layout, while the stair and pedestrian-clearance configuration is developed with reference to IRC SP:56-

2011 [11]. The comparison is centered on maximum resultant displacement, maximum axial member force, 

maximum vertical reaction, and steel take-off. 

II. OBJECTIVES 

• To analyze and evaluate Warren, Lattice, and Pratt truss configurations for pedestrian overbridge 

applications. 

• To investigate the structural response of the three configurations under dead, live, wind, and seismic loading. 

• To compare displacement, axial force, support reaction, and structural steel weight for the 54 m span models. 

• To identify the most efficient truss configuration by balancing structural integrity, material weight, and 

economic viability. 

III. LITERATURE SURVEY 

Previous FOB studies cited in the thesis use STAAD.Pro and Indian design provisions to evaluate steel 

pedestrian bridges. Rajesh examined a steel railway-station foot over bridge with dead, live, and wind loads and 

emphasized economical section selection [1]. Prashanth and Gokulnath analyzed a Warren-truss foot over 

bridge and discussed structural behavior under environmental and service loads [2]. 

The thesis also reviews seismic analysis of foot over bridges [3], railway foot over bridge design [4], and cold-

formed steel FOB construction [5]. These studies support the present comparative approach, in which alternative 

truss geometries are evaluated using common span, width, loading, and software-analysis conditions. 
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IV. MATERIALS AND METHODOLOGY 

Bridge geometry and modeling 

Three STAAD.Pro models were prepared for a 54 m span: Model 1 - Warren truss, Model 2 - Pratt truss, and 

Model 3 - Lattice truss. The source structure-data tables report a total structure height of 9.75 m, a 3 m 

gangway/pedestrian width, 150 mm slab thickness, and 2 mm GI sheet thickness. The stair configuration reports 

a total height of 6.75 m, three flights, 15 steps per flight, 2 m landings, 150 mm risers, 300 mm treads, and a 150 

mm RCC slab. 

Table 1. Common design and loading parameters reported in the thesis 

Parameter Reported value 

Main span 54 m 

Pedestrian/gangway width 3 m 

Total structure height (model data tables) 9.75 m 

Stair total height 6.75 m 

Slab thickness 150 mm 

GI sheet thickness 2 mm 

Seismic zone Zone II 

Slab dead load 3.75 kN/m² 

Floor finish 1.5 kN/m² 

Live load 3 kN/m² 

Wind load used in model tables 1.85 kN/m² 

 

Fig. 1. AutoCAD plan view of the pedestrian bridge retained from the thesis. 

 
Fig. 2. Foot over bridge stair configuration retained from the thesis. 

Load definition 

Dead load includes the self-weight of modeled members and permanent components. Live load represents 

pedestrian and temporary service loading. The thesis reports a basic wind speed of 44 m/s, K1 = 1.0, K2 = 1.05, 

K3 = 1.0, K4 = 1.30, and a final design wind pressure of 1.85 kN/m². For seismic analysis, the reported 

parameters are Zone II with Z = 0.1, response reduction factor R = 3, importance factor I = 1, medium soil, 5% 

damping, and a calculated time period of 0.47 s in the X and Z directions. 

Section selection and analysis 

Steel member sections were selected through iterative STAAD.Pro trials to satisfy the load-bearing 

requirements of columns, chords, verticals, diagonals, bracing members, and stairs. The three models were then 
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evaluated for nodal displacement, beam/member force, support reaction, and steel take-off. The reported 

allowable deflection is Span/250 = 54000/250 = 216 mm. 

 
Fig. 3. Warren truss 3D model retained from the thesis. 

 
Fig. 4. Pratt truss 3D model retained from the thesis. 

 
Fig. 5. Lattice truss 3D model retained from the thesis. 

V. RESULTS AND DISCUSSION 

Table 2. Comparative results for the 54 m Warren, Pratt, and Lattice trusses 

Parameter Warren truss Pratt truss Lattice truss 

Node displacement 

(maximum resultant) 
18 mm 46.462 mm 15.020 mm 

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 steel weight 492.457 kN 800.769 kN 573.266 kN 

Equivalent steel weight 50.21 tons 81.62 tons 58.49 tons 
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reported 

Nodal displacement 

The thesis comparison table reports maximum resultant displacements of 18 mm for the Warren truss, 46.462 

mm for the Pratt truss, and 15.020 mm for the Lattice truss. The reported allowable deflection is 216 mm, so all 

three comparison values are within this limit. The Lattice truss gives the smallest displacement, whereas the 

Pratt truss gives the largest. 

Source-data note: the detailed Warren node-displacement output retained in the supplementary results shows a 

maximum resultant value of 18.611 mm at node 293, while the thesis discussion and comparison table use the 

rounded value of 18 mm. Both source representations are preserved without recalculation. 

 
Fig. 6. Original thesis chart comparing maximum resultant nodal displacement. 

Maximum axial member force 

The maximum axial-force comparison is 384.353 kN for Warren, 470.580 kN for Pratt, and 430.549 kN for 

Lattice. The thesis interprets the lower Warren-truss axial force as evidence of a more balanced load path and a 

potential advantage for material optimization. 

 
Fig. 7. Original thesis chart comparing maximum axial member force. 

Maximum vertical reaction 

The Warren truss has the lowest maximum vertical reaction in the thesis comparison, at 583 kN. The 

corresponding values are 607.813 kN for Pratt and 606 kN for Lattice. The thesis attributes these differences to 

the influence of truss geometry on load distribution and support demand. 
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Fig. 8. Original thesis chart comparing maximum vertical reaction. 

Steel take-off and economic comparison 

The steel take-off is the principal material-efficiency indicator used in the economic comparison. Warren 

requires 492.457 kN of steel (50.21 tons), Lattice requires 573.266 kN (58.49 tons), and Pratt requires 800.769 

kN (81.62 tons). The Warren configuration therefore has the lowest reported structural steel weight, while the 

Pratt configuration has the highest. 

 
Fig. 9. Original thesis chart comparing steel take-off. 

Overall comparison 

The Lattice truss gives the lowest displacement, but the Warren truss combines the lowest reported axial force, 

the lowest maximum vertical reaction, and the lowest steel take-off. On this basis, the thesis identifies the 

Warren truss as the most efficient and cost-effective configuration for the 54 m span. The conclusion also notes 

that the Warren geometry uses fewer joints and structural members than the Lattice arrangement, reducing 

fabrication complexity and labor requirements. 

VI. CONCLUSION 

• All three 54 m truss models satisfy the thesis-reported allowable deflection of 216 mm, with comparison-table 

displacements of 18 mm for Warren, 46.462 mm for Pratt, and 15.020 mm for Lattice. 

• The Warren truss has the lowest reported maximum axial force at 384.353 kN, compared with 470.580 kN for 

Pratt and 430.549 kN for Lattice. 

• The Warren truss also has the lowest reported maximum vertical reaction at 583 kN, compared with 607.813 

kN for Pratt and 606 kN for Lattice. 
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• Steel take-off is lowest for the Warren truss at 492.457 kN (50.21 tons), followed by the Lattice truss at 

573.266 kN (58.49 tons) and the Pratt truss at 800.769 kN (81.62 tons). 

• Synthesizing the structural and material-use indicators, the thesis concludes that the Warren truss is the most 

efficient and cost-effective configuration for the investigated 54 m foot over bridge. 

SUPPLEMENTARY RESULT OUTPUTS 

The following STAAD.Pro output tables are retained from the thesis as supporting evidence for the comparison. 

They preserve the detailed node-displacement, beam-force, and reaction summaries for each truss without 

altering the reported values. 

 
Fig. S1. Warren truss node-displacement summary. 

 
Fig. S2. Warren truss beam-force detail summary. 
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Fig. S3. Warren truss reaction summary. 

 
Fig. S4. Pratt truss node-displacement summary. 

 
Fig. S5. Pratt truss beam-force detail summary. 

 
Fig. S6. Pratt truss reaction summary. 
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Fig. S7. Lattice truss node-displacement summary. 

 
Fig. S8. Lattice truss beam-force detail summary. 

 
Fig. S9. Lattice truss reaction summary. 

Table S1. Steel take-off totals reported for the three truss configurations 

Truss Total weight (kN) Reported tons 

Warren 492.457 50.21 

Pratt 800.769 81.62 

Lattice 573.266 58.49 
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