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Abstract— Combination of steel and concrete structures
called composite structures are widely used in bridge
engineering. There are many advantages of combining these
two-material and bringing the structure as a composite
structure. The composite bridge leads to a high span to depth
ratio, minimizes the deck slab deflection, and maximizes the
bridge stiffness ratio. In this paper we are studying a single
Span Steel truss bridge with a 300mm thick concrete deck
slab. The goal of this research is to regulate the design aspects
of variable parameters by varying the height to span ratio
(H/L) of the truss bridge type and monitoring the deflection
of the deck slab. The stringer beam flange's thickness is the
variable parameter considered for an effective H/L ratio
during the Steel Bridge review. Steel through-truss
(composite bridge) analysis has been done by using Structural
Analysis Program software (SAP2000). IRC Class AA
tracked vehicle load and wind load is considered for analysis.

Keywords: Through Type Truss Bridge, IRC Class AA
Loading

I. INTRODUCTION

Due to their simple and fast construction, composite bridges
are now commonly used everywhere in the world. Its use in
highway, railway, and pedestrian bridges is already
overwhelming. Itis a relatively good cost to strength ratio and
its main advantages are stiffness to weight ratio. Steel bridge
having high strength easily resists high tensile stresses which
are developed due to moving load. Steel provides an efficient
and suitable solution for bridge construction, especially for a
longer span. Environmental conditions at the site, corrosion
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protection method, stress state, etc. play a vital role in the
selection of structural steel used.

A. Categories of steel used:

—  Carbon steel
— High strength steel
— Heat-treated carbon steel

B. Advantage of Composite bridge structure as follows

— Easy fabrication

—  Fast construction

—  Very less imposed load on the foundation

— Concrete deck slab easy to construct than a steel
orthotropic slab.

C. Components of composite Bridge

1) Component of Composite bridge are-
—  Super structure components -

— Slab (Deck and Cantilever)

— Margin

—  Girders (longitudinal and Cross)

—  Top Chord

—  Bottom Chord

—  Stinger Beam

— Diagonal Struts

— Portal frame

2) Substructure structure components-
—  Piers

—  Abutments

—  Pedestals and Bearings

—  Pile or Well Foundation
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Fig. 1: Components of bridge structure

Il. OBJECTIVES OF STUDY

— To vary the Height to Span Ratio (H/L) of through type
truss bridge and check the deflection of the deck slab.

— To Minimize the deck slab deflection criteria, the stringer
beam flange thickness will be increased from 16mm to
32mm for a particular span [here, span = 80 meter
(H/L=0.15) ,as obtained from above study ] for single-
span bridge in the current study.
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I1l. METHODOLOGY

A composite steel bridge (Through type truss bridge) having
300 mm concrete deck slab, single span, simply supported is
considered for analysis. Weight of structure taken as dead
load and IRC load considers as a live load. The analysis will
be accomplished for Class AA IRC loading.

A
1)
2)
3)
4)
5)

6)
7)

Description of bridge

Bridge Type: Composite steel Through type truss Bridge
Span: 40,60,80,100 & 120 meters

Width of Bridge: 10 meters

Number of Lanes: Two Lane

Bridge Component: Top Chord, Bottom Chord, Top
Bracing, Bottom Bracing, Floor Beams, Cross beams,
Stringers, Diagonals, Portal

Loading: IRC Class AA loading and wind Load

Deck Slab Thickness: 300 mm
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Element Section to be Dimension (mm)
used
Top Chord Box Section 600x450x25
Bottom Chord | Box Section 600x450%x25
Diagonal Box Section 600x450x25
Chord
Portal Bracing | Double angle 150x150x10
Top Bracing I-section 300x250x10
Bottom I-section 300x250x10
Bracing
SUUtCross || section 1300x320x20
beam
300 thickness
Deck Rectangular Concrete (M30)
Table 1: Steel bridge element description.
. Aspect ratio
Span (m) | Height (m) (Height/Span)
40 12 0.3
60 12 0.2
80 12 0.15
100 12 0.12
120 12 0.1

Table 2: Height/Span Ratio.
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Fig. 2: Deck slab with Bottom chord and stringer beam.
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IV. RESULTS
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Fig. 4: H/L ratio Vs Shear force on frame members.
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Fig. 5: H/L ratio Vs Slab Displacement.

Fig. 3: Isometric view of truss bridge in SAP 2000 software.
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Fig. 6: H/L Ratio Vs Base Shear.
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. 7: Stringer beam flange area Vs Slab Displacement.
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Fig. 9: Stringer beam flange area Vs Maximum Shear force

on Frame Member.
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Fig. 10 : Stringer beam flange area Vs Maximum Axial
force on Frame Member.
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Fig. 11: Stringer beam flange area v/s Maximum Bending
Moment on frame member.
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Fig. 12: Stringer beam flange area v/s Maximum Torque on
frame member.

V. CONCLUSION

This study considered different bridge span lengths 40m,
60m, 80m, 100m, and 120m with different H/L ratios for IRC
loading. The thickness of the stringer beam also varies from
16mm to 30mm for parametric study. The following
conclusions were made from this study: -

— Slab displacement in a vertically downward direction
increases with an increasing H/L Ratio. It is found that
there is less displacement of the slab at the H/L ratio of
0.15 and 0.20.

— An increase in the bridge span, the overall shear force
rises in the longitudinal and cross girder.

— Maximum bending moment in Longitudinal and cross
girder increases by increasing the span of bridge from 40
m to 120 m. While the stringer flange thickness is varied
from 16mm to 30mm the moments will be minimized.

— The optimum value height to span ratio for composite
through truss bridge varies between

— 0.15 to 0.2 for single-span two traffic lanes. Hence The
height of the truss and the length of the span should be
maintained in a truss bridge between 0.15 and 0.20.
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