
Vishakha Bagarao
6th Dec 2024

Arch 314- Structures I
Recitation 006



Vishakha Bagarao
vishakab@umich.edu

Contents

● Quick Recap

○ Deflection of Beam

■ Problem Set 14- Deflection of 

beams

● Lab 12- Deflection

mailto:vishakab@umich.edu


Deflection in Beam:
● Deflection, a stiffness requirement, represents a change 

in the vertical position of a beam due to the applied 
loads.

● Factors that result in deflection- Load magnitude, 
beam-span length, moment of inertia of the beam 
cross-section, and the beam’s modulus of elasticity.

● The change in lengths, top and bottom, results in the 
material straining. For a simple span with downward 
loading, the top is compressed and the bottom stretched.

● The curved shape of a deflected beam is called the elastic 
curve.



Formulas:
● Step 1: Beam Reaction R1 (Symmetric)

● Step 2: Shear Values: V
    Draw a shear diagram

● Step 3: Moment Values: M
 Draw a moment diagram (shear areas)

● Step 4: Area under Moment diagram: MA
Moment diagram areas

● Step 5: Slope (EI) : S
 S1= MA1+MA2+MA3
S2= S1-MA1= MA2+MA3

● Step 6: Area under Slope (EI): SA
SA3 is considered as a triangle

● Step 7: Cantilever deflection: (Inches)
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Lab 12 Deflection

Cantilever Beams
● Fixed end has maximum 

moment, but zero slope and 
deflection. 

● Free end has maximum 
slope and deflection, but 
zero moment. 

● Slope is either downward (-) 
or upward (+) depending on 
which end is fixed.

● Shear sign also depends on 
which end is fixed. 

● Moment is always negative 
for gravity loads.

● Deflection is always negative 
with maximum at the free 
end for gravity loads.


