
IJSRD - International Journal for Scientific Research & Development| Vol. 9, Issue 8, 2021 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 134 

Experimental Analysis of through Type Steel Bridge by using 

SAP2000 

Lavina Talawale1 Om Verma2 

1Assistant Professor 2M.Tech Student 
1,2Department of Structural Engineering 

1,2SKITS, Indore (M.P), India 

Abstract— Steel bridges are widely used around the world in 

different structural forms with different span length, such as 

highway bridges, railway bridges, and footbridges. The main 

advantages of structural steel over other construction 

materials are its strength, ductility, easy fabrication, and rapid 

construction. It has a much higher strength in both tension and 

compression than concrete, and relatively good strength to 

cost ratio and stiffness to weight ratio. Steel is a versatile and 

effective material that provides efficient and sustainable 

solutions for bridge construction, particularly for long span 

bridges or bridges requiring enhanced seismic performance. 

The structural steel for steel bridges should be selected 

according to the required material properties or the stress state 

where used, environmental conditions at the construction site, 

corrosion protection method, construction method, etc. 

(JSCE, 2007). The physical properties of structural steel such 

as strength, ductility, toughness, weldability, weather 

resistance, chemical composition, shape, size, and surface 

characteristics are important factors for designing and 

construction of steel bridges. Three categories of structural 

steel are often used for steel bridge construction including 

carbon steel, high strength steels, and heat-treated carbon 

steels (Kumar and Kumar, 2014). The analysis of a single 

span two lane composite bridge is carried out. The scope of 

this study is to confine to the design aspect related to variable 

parameters.Vary the Height to Span Ratio (H/L) of Through 

truss bridge and check the deflation of Deck slab.  Depth of 

web, thickness of web, width of flange are the variable 

parameters considered during the design of Stringers of Steel 

Bridge by using SAP2000 v14 the bridge models are 

subjected to the IRC class AA Tracked loading system and 

concluded that with the increase in shear force, bending 

moment and deflection in the girder and variation of stresses 

in slab. In this study, 10 different bridge span lengths 40m, 

60m, 80m, 100m and 1200m were studied for different H/L 

ratio for IRC loading. Thickness of stringer beam also vary 

16mm to 30mm for parametric study. 
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I. INTRODUCTION 

A. GENERAL: 

1) Bridge: 

Bridge is a structure providing passage over obstacle without 

closing the approach at below level place. The require 

passage could also be for as road, railway, pedestrian or for 

cross drainage or pipelines. The obstacle to be Crosse may be 

road, river, valley or railway. Bridge length vary from few 

meters to several kilometers. Based on classification bridge 

may be minor or major in any highway. Bridge largest 

structure which us built by man. The design and analysis done 

with very high demand a single mistake cause of heavy loss 

in terms of lives and economy. A bridge should be strong 

enough to support its own weight in addition because the 

weights of individuals and vehicle that use it. Bridge Cross 

section Shown in Fig. 

 

B. Methodology:  

A Simply supported, single spans, two lanes composite steel 

through bridge with concrete deck is taken into consideration. 

The bridge deck is analyzed for Dead load in addition to 

diverse elegance of live load i.e. IRC loading. Comparison of 

crucial structural response parameter. The analysis is 

accomplished for various Class of IRC loading. Analysis is 

done for various Class of IRC loading. 

 SAP2000 and CSi Bridge which are the programs in 

analysis of steel bridges are the most common analysis and 

design programs. In these programs, 2D and 3D analyses are 

performed with finite element method and exact results are 

achieved. After SAP2000 V14 for bridge analysis, CSi 

Bridge program is presented as a separate module. The bridge 

analysis is performed successfully in both SAP2000 v14 

Bridge and CSi Bridge programs. The complex calculations 

such as Line-Girder or SAP2000 Influence line analysis have 

been extinguished. With bridge programs, the precise 

analysis is performed not only on Line-Girder bridge but also 

on curvilinear and skewed bridges. Moreover, these programs 

provide huge flexibility in the limit situations, loading 

combinations and calculation of moving load distribution 

coefficients 
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Fig. 1: Bridge 3D View in SAP2000 

II. DESCRIPTION OF BRIDGE:  

Bridge Type: Composite steel Through truss Bridge 

Span: 40,60,80,100 & 120 meters  

Width of Bridge: 10meter 

Lane: Two Lane  

Bridge Component: Top Chord, Bottom chord, Top Bracing, 

Bottom Bracing, Floor Beam, Cross beam, Stringers. 

Diagonals, Portal 

Loading: IRC loading and Wind Load 

Deck Slab Thickness: 300mm 

A. Martials Requires: 

 Concrete: M:35 

 Reinforcement: Fe 415 

 Clear Cover: Clear Cover 40mm for slab 

 Drainage Provision: camber 2.5% and drainage spouts 

with 5m c/c are adopted. 

B. Loads Considered:  

Various Loads acting on Bridge are:  

 Dead load 

 Live load 

 Wind load 

1) Dead Loads  

Self-weight of Structure considers as a dead load and unit 

weights as per IRC 6:2000  

2) Super Imposed Dead load:  

In superimposed load Crash barriers and Wearing Coat Loads 

are considers. 

3) Vehicular Live Load: 

Vehicle load as a live load consider for Bridge design on deck 

select as per IRC 6:2000 Different type of vehicle load 

combination given in IRC codes mainly Class AA, Class70R, 

Class A and Class B loading use for Bridge design. In our 

study we consider the Class AA Tracked vehicle loading in 

which 70-ton loading consider for analysis at different 

location of Span. 

 

 

 

Element 
Section to be 

used 

Dimension 

(mm) 

Material 

used 

Top Chord Box Section 600x450x25 Steel 

Bottom 

Chord 
Box Section 600x450x25 Steel 

Diagonal 

Chord 
Box Section 600x450x25 Steel 

Portal 

Bracing 

Double 

angle 
150x150x10 Steel 

Top 

Bracing 
I-section 300x250x10 Steel 

Bottom 

Bracing 
I-section 300x250x10 Steel 

Strut/Cross 

beam 
I-section 1300x320x20 Steel 

Deck Rectangular 300 thickness 
Concrete 

(M30) 

 

 
Table 1: Size of structural elements of bridge 

Table 2: Parametric Aspect height/Span Ratio 

Parametric Aspect height/Span Ratio 

S. No Span Widhth Height 
Aspect Ratio 

Height/span 
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1 40 10 12 0.3 

2 60 10 12 0.2 

3 80 10 12 0.15 

4 100 10 12 0.12 

5 120 10 12 0.1 

III. CONCLUSIONS 

In this study, 10 different bridge span lengths 40m, 60m, 

80m, 100m and 1200m were studied for different H/L ratio 

for IRC loading. Thickness of stringer beam also vary 16mm 

to 30mm for parametric study. The following conclusions 

were made from this study: -  

1) Slab displacement in Y downward direction will be more 

Increase with increasing H/L Ratio. It observes that in 

H/L ration 0.2 & 0.15 minimize the displacement of slab. 

2) It concludes that the Maximum shear force in 

Longitudinal and cross girder will be increases when 

increasing the span of the bridge. 

3) Similarly, the max bending moment in Longitudinal and 

cross girder will be increases when increasing the span 

of the bridge form 40m to 120m. while the stringer flange 

thickness varied from 16mm to 30mm the moment will 

me minimize. 

4) Maximum PMM-ratio increases with increase in span 

length and it will be decreases with stringer flange 

thickness increases from 16mm to 30mm. 

5) The optimum height-to-span ratio for through-truss steel 

bridges of medium span falls within the range of 0.3 and 

0.15 for two traffic lanes. 
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