






Ride Model

• Assuming SEP:

𝑚𝑢 ≈ 0.1𝑚𝑡𝑜𝑡𝑎𝑙 𝑚𝑠 ≈ 0.9𝑚𝑡𝑜𝑡𝑎𝑙 𝑘𝑡 ≈ 10𝑘𝑠

• Neglecting the tire damping: 
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Ride Model

• Note:

𝜔𝑛1 ≠
𝑘𝑠

𝑚𝑠
and   𝜔𝑛2 ≠

𝑘𝑡

𝑚𝑢

• However due to the values for a typical car: 

𝜔𝑛1 ≈
𝑘𝑠

𝑚𝑠
≈ 6.2

rad

s

𝜔𝑛2 ≈
𝑘𝑡

𝑚𝑢
≈ 62

𝑟𝑎𝑑

𝑠

2



Bode Plot of zs
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• Realistic 
Suspension 
Damping

• Small 
Suspension 
Damping

• Note GDC=1 (0 dB)



Simplified Ride Model
• Neglecting the sprung mass:

• Defining the effective stiffness (also called the 
ride rate) using springs in series:

• Writing the above transfer function w/ the RR:
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Simplified Ride Model

• Then for large kt:

• This results in the dominate natural frequency 
(i.e. the suspension natural frequency) of:
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𝑚𝑠
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Bode Plot of zs
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• Comparison the 2nd and 4th order suspension 
models:


















