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Basic Principles of Structural Design MCQs

1. Which of the following is a fundamental assumption in structural design?

a) Homogeneous material properties

b) Unlimited structural capacity

c) Negligible impact of environmental factors
d) Uniform distribution of loads

Explanation: Structural design assumes homogeneous material properties to ensure
predictable load-bearing behavior and accurate analysis of structural performance.

2. How does load transfer occur in structural elements?

a) Through gravitational forces only

b) Via a combination of tension and compression
c) Solely through lateral forces

d) Primarily through thermal expansion

Explanation: Load transfer in structural elements primarily occurs through a combination of
tension and compression, with forces distributed to ensure equilibrium and stability within
the structure.

3. Which property of concrete is crucial for structural integrity?
a) Color
b) Density

c) Compressive strength
d) Thermal conductivity
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Explanation: Compressive strength is a critical property of concrete in structural design, as it
determines its ability to withstand applied loads without failure.

4. What is the main function of reinforcing steel in concrete structures?

a) Enhancing aesthetic appeal

b) Increasing thermal conductivity
¢) Providing tensile strength

d) Reducing density

Explanation: Reinforcing steel in concrete structures primarily provides tensile strength,
reinforcing the concrete and enabling it to withstand tensile forces that it cannot bear alone.

5. Which method of design considers stresses within elastic limits?

a) Ultimate limit state method

b) Serviceability limit state method
¢) Working stress method

d) Plastic design method

Explanation: The working stress method considers stresses within elastic limits, ensuring that
the structure remains within safe operating conditions under normal loads.

6. What is the purpose of partial safety factors in structural design?

a) To increase the likelihood of failure
b) To decrease the impact of loads
¢) To reduce the risk of overestimating loads and materials
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d) To simplify calculations

Explanation: Partial safety factors are introduced in structural design to reduce the risk of
overestimating loads and materials, ensuring a higher level of safety in the structure.

7. In the design of a singly reinforced beam, what is considered in the calculation of various
loads?

a) Only dead loads

b) Only live loads

c) Both dead and live loads
d) Neither dead nor live loads

Explanation: In the design of a singly reinforced beam, calculations consider both dead loads
(permanent loads) and live loads (variable loads) to ensure structural stability under all
anticipated conditions.

8. What do partial load factors account for in structural design?

a) Variability in material properties

b) Variability in environmental conditions
c) Variability in load magnitudes

d) Variability in construction techniques

Explanation: Partial load factors in structural design account for variability in load
magnitudes, ensuring that the structure is adequately designed to withstand potential load
variations.
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9. Which design method considers the ultimate strength of materials?

a) Working stress method

b) Serviceability limit state method
¢) Ultimate limit state method

d) Plastic design method

Explanation: The ultimate limit state method considers the ultimate strength of materials,
focusing on ensuring that the structure remains stable and safe under extreme conditions.

10. Which material property of concrete is important for resisting external forces?

a) Thermal expansion coefficient
b) Modulus of elasticity

c) Poisson’s ratio

d) Tensile strength

Explanation: Tensile strength is an important property of concrete for resisting external
forces, as it determines its ability to withstand tension and prevent structural failure.
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