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 The bearing load is defined as a cosine traction 

distribution oriented normal to the bore surface of a hole.

• In 3D, the formula is defined as follows:

In-Plane Bearing Load Formula
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Directional Components

 We would like to represent this normal traction as a 

combination of its directional components:

𝑻𝒏 = 𝑇𝑥  𝒙 + 𝑇𝑦  𝒚
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Bearing Load and Hole Parameters
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 We can introduce the following parameters to control 

aspects of the bearing load and hole:



Normal Bearing Traction Formula
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Directional Components
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Note: Use curly brackets { } when referencing other formulae within a formula expression 



Apply a Directional Traction
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SYS5
SYS2



Display Load Arrows
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Check Loads
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𝐹𝑥 = 𝐹𝑏 cos 𝑡ℎ𝑒𝑡𝑎 = 1250 cos 135°

→ 𝑭𝒙 = −𝟖𝟖𝟑. 𝟗 𝒍𝒃𝒔

𝐹𝑦 = 𝐹𝑏 sin(𝑡ℎ𝑒𝑡𝑎) = 1250 sin(135°)

→ 𝑭𝒚 = 𝟖𝟖𝟑. 𝟗 𝒍𝒃𝒔

Note: This method is applicable for any load angle

0° ≤ 𝜃 ≤ 360°



BONUS:

INCORPORATING BENDING 

MOMENT EFFECTS

© 2019 ESRD, Inc. 10



Bending Component

 A bending component can be included in the bearing 

normal traction formula for “heel and toe” effects

Bending moment Twisting moment 
(not used in this example)



Bending Moment Parameter (M)
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Bending Formulae
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Total Bending Stress: 𝑆𝐵𝐸𝑁𝐷 = 𝑆𝐵𝐸𝑁𝐷1 + 𝑆𝐵𝐸𝑁𝐷2



Directional Traction Formulae
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Bearing Bending Bearing Bending



Create a Local System

 Create a Cartesian system in the middle (mid-height) of the hole, 

with the Z-axis parallel to the hole

© 2019 ESRD, Inc. 15



Update the Traction Load Assignment
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Check Loads
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𝑀𝑥 = 𝑀 cos 𝑡ℎ𝑒𝑡𝑎 = 175 cos 135°

→ 𝑴𝒙 = −𝟏𝟐𝟑. 𝟕 𝒍𝒃 − 𝒊𝒏

𝑀𝑦 = 𝑀 sin(𝑡ℎ𝑒𝑡𝑎) = 175 sin(135°)

→ 𝑴𝒚 = 𝟏𝟐𝟑. 𝟕 𝒍𝒃 − 𝒊𝒏


