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Postgraduate Certificate in Structural Steel Design

Steel Truss Design

Steel Truss Design is a crucial part of structural engineering, focusing on the design and analysis of steel
truss structures. This explanation will cover key terms and vocabulary related to Steel Truss Design in the
context of a Postgraduate Certificate in Structural Steel Design.

1. **Steel Truss**: A steel truss is a structure composed of steel members connected at their ends to form a
stable, rigid framework. Triangular shapes are commonly used in truss design due to their inherent stability
and rigidity.

2. *Members**: Members are the individual components of a truss, typically in the form of slender beams
or rods. They are usually subjected to axial forces (tension or compression) and are designed to resist these
forces.

3. **Joints**: Joints are the connections between members in a truss. They can be pinned or rigid,
depending on the degree of freedom allowed.

4. **Pinned Joint**: A pinned joint allows for rotation but restrains translation. It is often simplified as a
hinge in truss analysis.

5. **Rigid Joint**: A rigid joint restricts both rotation and translation. It is often simplified as a fixed
connection in truss analysis.

6. **Axial Force**: An axial force is a force acting along the length of a member, resulting in either tension or
compression.

7. **Tension**: Tension is the pulling force that elongates a member, resulting in an axial force that acts to
stretch the member.

8. **Compression**: Compression is the pushing force that shortens a member, resulting in an axial force
that acts to compress the member.

9. **Stability**: Stability refers to the ability of a structure to maintain its equilibrium and prevent excessive
deformation under load.

10. **Rigidity**: Rigidity refers to the ability of a structure to resist deformation under load while
maintaining its shape and structural integrity.

11. **Equilibrium**: Equilibrium is the state of a structure when the net force and net moment are zero,
indicating a stable and balanced condition.

12. **Statical Determinacy**: A statically determinate structure can be analyzed using only equilibrium
equations. The number of unknown forces equals the number of equilibrium equations.

13. **Statical Indeterminacy**: A statically indeterminate structure requires additional information, such as
deformation compatibility, to solve for all unknown forces.

14. **Load**: A load is the external force applied to a structure, causing stress and deformation.

15. **Dead Load**: A dead load is a constant load that does not change over time, such as the weight of the
structure itself or permanent fixtures.

16. **Live Load**: A live load is a variable load that changes over time, such as occupancy, wind, or snow.
17. **Factored Load**: A factored load is the product of the actual load and a factor that accounts for
uncertainty and variability in the load.
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18. **Stress**: Stress is the internal force per unit area that develops in a member due to external loads.

19. **Strain**: Strain is the partial or total change in shape or size of a material due to stress.

20. **Elasticity**: Elasticity is the ability of a material to return to its original shape after being deformed by a
load.

21. **Plasticity**: Plasticity is the ability of a material to deform permanently under a load, eventually
leading to failure.

22. **Yield Strength**: Yield strength is the stress at which a material begins to yield or deform plastically.
23. **Ultimate Strength**: Ultimate strength is the maximum stress that a material can withstand before
failure.

24. **Safety Factor**: A safety factor is a multiplier applied to the ultimate strength to ensure a margin of
safety in the design.

25. **Serviceability Limit State**: A serviceability limit state is a condition in which a structure's performance
is compromised but has not yet reached the point of failure.

26. **Ultimate Limit State**: An ultimate limit state is a condition in which a structure is on the verge of
failure.

27. **Design**: Design is the process of creating a structure that meets the required performance criteria
while satisfying safety and serviceability limit states.

Example: Consider a simple steel truss composed of triangular shapes. The truss members are subjected to
axial forces due to external loads, such as dead and live loads. The joints can be pinned or rigid, depending
on the truss design. The structure must be stable and rigid, with all members in equilibrium under the
applied loads. The stress in each member must be calculated and compared to the material's yield and
ultimate strengths, accounting for safety factors. The truss must also satisfy serviceability and ultimate limit
states.

Practical Application: Steel trusses are commonly used in bridge and building construction due to their high
strength-to-weight ratio, ease of fabrication, and versatility. Proper design and analysis are crucial to ensure
the safety and performance of these structures.

Challenge: Design a steel truss that spans a distance of 30 meters and supports a dead load of 10 kN/m and
a live load of 5 kN/m. The truss members must be made of A36 steel, and the safety factor must be 1.5.
Calculate the stress in each member and ensure that the serviceability and ultimate limit states are satisfied.
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