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Study of Load Carrying Capacity of Steel Bridges using Bolts and

Welding for Connections
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ABSTRACT

The purpose of this research is to analyze and test the load carrying capacity and the maximum
deflection of steel bridges using bolts and welding for connections. Three types of steel bridges being tested are
as follows: the first bridge with full welding at the connections, the second bridge with partial welding
calculated from internal forces, and the third bridge with bolts connections. The researchers use a structural
analysis program to analyze a selected bridge. The three bridges are assembled and tested for load carrying

capacity and maximum deflection. Each structure has a length of 5.00 m., a width of 0.50 m., and a height of
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0.8 m. The maximum allowable length for each member is 1.70 m. Each bridge is designed to carry a load of at
least 1,000 kg applied to the bottom chords of the bridge. The results from the load test indicate that the bridge
with full welding at the connections can carry a maximum load of 2,814 kg., the maximum deflection of 1.41 cm,
and a factor safety of 2.8. The second bridge with partial welding at the connections can carry a maximum load
of 1,923 kg., the maximum deflection of 1.54 cm and a factor safety of 1.9. The third bridge with bolts at the
connections can carry a maximum load of 1,775 kg., the maximum deflection of 2.47 cm and a factor safety of
1.8. The benefit of this research is to understand the steel bridge design process and failure behaviors. The failure
mode of each bridge indicates that the upper compressed chords buckles at the maximum load. In addition the
second bridge with the partial welding has also a joint failure at the upper chord. This experiment is evidence that

the full welding at the connections induces higher load carrying capacity in steel bridge structure.

Keywords : Steel Bridges, connection, bolts, welding
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