














(a) FBD

𝐵𝑥

𝐷𝑦

Equilibrium

Σ𝑀 𝐵 = −𝑀𝐵 + 𝐷𝑦𝐿 = 0

Σ𝐹𝑥 = 𝐵𝑥 = 0

4 unknowns and 3 equations → need 1 redundant load.

(2)

(4)

𝐵𝑦

𝑀𝐵

Σ𝐹𝑦 = 𝐵𝑦 + 𝐷𝑦 − 𝑃 = 0

(b) Solve for reactions

Use Dy as redundant

𝐷𝑦𝑀𝐶𝐷
𝐹𝐶𝐷

x Σ𝑀 = 0 = −𝑀𝐶𝐷 + 𝑥𝐷𝑦

→𝑀𝐶𝐷 𝑥 = 𝑥𝐷𝑦 (2)

Σ𝐹𝑥 = 0 = −𝐹𝐶𝐷

→𝐹𝐶𝐷 𝑥 = 0 (1)

𝑃



𝐷𝑦

𝑀𝐵𝐶
𝐹𝐵𝐶

y

Σ𝑀 = 0 = −𝑀𝐵𝐶 + 𝐿𝐷𝑦

→𝑀𝐵𝐶 𝑥 = 𝐿𝐷𝑦 (2)

Σ𝐹𝑦 = 0 = −𝐹𝐵𝐶 − 𝑃 + 𝐷𝑦

→𝐹𝐵𝐶 𝑥 = 𝐷𝑦 − 𝑃 (1)
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(c) Solve for displacement at C
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Most Common Errors

1. Internal reactions need to be in terms of only the redundant 

load before taking the partial derivatives (in this example 

solution, MBC, MCD, and FCD were a function of only Dy and 

were not a function of By or MB).

2. When solving for the displacement, need to substitute the 

solved values of the reactions (Dy = P/K) into the equations 

for the external reactions (MBC = LP/K) before taking the 

partial derivatives with respect to P.
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