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Tension Members 

Tension members are components of structures that experience axial tensile forces. A 
tension member is only subjected to direct axial forces that tend to stretch it. Several 
factors influence the strength of these tension members, including the length of the 
connection, the size and spacing of fasteners, the net area of the cross-section, shear 
lag at the end connection, connection eccentricity, and the type of fabrication. 

The stress concentration near the holes causes the yielding of the nearby fibers, but the 
steel's ductility allows for redistribution of overstress in adjoining sections until the fibers 
away from the holes gradually reach yield stress. As a result, at maximum load, it is 
reasonable to assume uniform stress distribution. 

Types of Tension Members 

A tension member is a structural member that is subjected to tensile force in the 
direction of its longitudinal axis. They are also known as a tie member or just a tie. The 
type of tension member in structural steel construction is determined by the structure 
and method of end connections. These types are important for the GATE CE exam. 
Tension members can be divided into the following four categories: 

1. Wires and cables: Wires are used solely for hoisting in steel stacks and towers.
Wires are helical wounds to form strands and ropes. A strand is made up of individual
wires that are wound helically around a central core. These are not recommended for
use in bracing systems because they cannot withstand compression. The benefits of
wire and cable are their flexibility and strength. The wire types are used in hoists,
derricks, rigging slings, guy wires, and suspension bridge hangers.

2. Rods and bars: These are the most basic types of tension members. Bars and rods
are frequently used as tension members in bracing systems and as sag rods to support
purlins between trusses. Currently, these are not popular among designers due to the
large drift they cause during strong winds and the disturbing noise caused by the
vibrations.

The square and round bars depicted in the figures are frequently used for small tension 
members. Pin connections are used at the ends of round bars with threaded ends. To 
form eye bars, the ends of rectangular bars or plates are enlarged by forging and bored. 
The eye bars are used in conjunction with pin connections. The rods and bars have the 
disadvantage of insufficient stiffness, which causes noticeable sag under self-weight. 
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