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Crack at a Hole Under Bearing Load 
 



Typical Closed-Form/Handbook 
Solution 

bref  = 0.7071 + 0.7548 (R/(R+C)) 
 + 0.3415 (R/(R+C))2 

 + 0.642 (R/(R+C)3 

 +0.9196 (R/(R+C)4 

Accounts for the effect of the hole on the stress intensity at the crack tip 



Finite Width Correction 

b = bref  Fw 

Accounts for the finite width effect on the stress intensity at the crack tip 



Hole Offset Correction 

b = bref  Fw Foffset 

Accounts for the hole offset effect on the stress intensity at the crack tip 



Fawaz Non-Symmetric Corner Crack  
FEM K-Solution Database 

Load Cases: Axial, Bending, & Bearing 

W/D : 100 (approximates an infinite plate) 

R/t: 0.1, 0.111, 0.125, 0.1428, 0.1667, 0.2, 0.25, 0.333, 0.5, 0.667, 0.75, 0.8, 1.0,  
1.25, 1.33, 1.5, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0  
 
a1/c1, a2/c2: 0.1, 0.111, 0.125, 0.1428, 0.1667, 0.2, 0.25, 0.333, 0.5, 0.667, 0.75, 0.8, 1.0,  
1.25, 1.33, 1.5, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0  
 
a1/t, a2/t: 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 0.95, 0.99  

75,625 models per load case 



How Can This Database be Used to 
Obtain K-Solutions for Finite Plates 

w/Offset Holes? 

b = bref  Fw Foffset 



Applicability Issue 

Finite width & offset corrections were developed 
for the axial load case 

Are they applicable to the bending and bearing 
load cases? 



Bearing (Pin) Load Solution 
by 

Superposition 



Offset Correction 
(Near Edge) 



Axial Load Case 
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C/(B-R) 

B/D = 2.0 

(W-2B)/W = 0.125 

(W-2B)/W = 0.25 

(W-2B)/W = 0.333 

(W-2B)/W = 0.5 

(W-2B)/W = 0.667 

(W-2B)/W = 0.833 

(W-2B)/W = 0.917 

(W-2B)/W = 0.958 

(W-2B)/W = 0.979 



Bearing Load Case 
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C/(B-R) 
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Direct Comparison 
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C/(B-R) 

D=0.5, B/D = 2.0 

Axial, W=3 

Bearing, W=3 

Axial, W=6 

Bearing, W=6 

Axial, W=96 

Bearing, W=96 



Bearing Offset Correction 
Near Edge 

FEM Solutions Completed 

B/D = 0.75, 1, 2, 4, 8, 16 
 
(W-2B)/W = 0.125, 0.25, 0.333, 0.667, 0.833, 
      0.917, 0.958, 0.979 
 
C/(B-R) = 0.0* – 0.95 (depending on B/D) 

* Offset correction determined by: KT(offset)/KT(center) 
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(W-2B)/W 

Bearing Offset Correction for Zero Crack Length 
Near Edge 

Fit: B/D = 64 

B/D = 16 

Fit: B/D = 16 

B/D = 8 

Fit: B/D = 8 

B/D = 4 

Fit: B/D = 4 

B/D = 2 

Fit: B/D = 2 

B/D = 1 

Fit: B/D = 1 

B/D = 0.75 

Fit: B/D = 0.75 

Fit: B/D = 0.625 



Polynomial Fit 



Near Edge Offset Correction 
e/D = 0.75 
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C/Cmax 

(W-2e)/W=0.125 

(W-2e)/W=0.25 

(W-2e)/W=0.333 

(W-2e)/W=0.625 

(W-2e)/W=0.813 

(W-2e)/W=0.906 

(W-2e)/W=0.977 



Near Edge Offset Correction 
e/D = 1 
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Near Edge Offset Correction 
e/D = 2 
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Near Edge Offset Correction 
e/D = 4 
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Near Edge Offset Correction 
e/D = 8 
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Near Edge Offset Correction 
e/D = 16 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1 

0 0.2 0.4 0.6 0.8 1 

O
ff

se
t 

C
o

rr
e

ct
io

n
 

C/Cmax 

(W-2e)/W=0.125 

(W-2e)/W=0.25 

(W-2e)/W=0.333 

(W-2e)/W=0.667 

(W-2e)/W=0.833 

(W-2e)/W=0.917 



Curve Fit Solution 



Offset Correction 
(Far Edge) 
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Far Side Offset Correction 
Bearing vs. Axial Load Case 

B/D=2 

(W-2B)/W = 0.125 

(W-2B)/W = 0.25 

(W-2B)/W = 0.333 

(W-2B)/W = 0.667 

(W-2B)/W = 0.917 

(W-2B)/W = 0.958 



Bearing Offset Correction 
Far Edge 

FEM Solutions Completed 

B/D = 0.75, 1, 2, 4, 8, 16 
 
(W-2B)/W = 0.125, 0.25, 0.333, 0.667, 0.833, 
      0.917, 0.958, 0.979 
 
C/(B-R) = 0.0* – 0.95 (depending on B/D) 

* Offset correction determined by: KT(offset)/KT(center) 
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Offset Correction Fit for Zero Crack Length 
Far Edge 

Fit B/D=0.625 

B/D=0.75 

Fit B/D=0.75 

B/D=1 

Fit B/D=1 

B/D=2 

Fit B/D=2 

B/D=4 

Fit B/D=4 

B/D=8 

Fit B/D=8 

B/D=16 

Fit B/D=16 

Fit B/D=64 



Polynomial Fit 



Meanwhile……. 

Some discrepancies were discovered in the current AFGROW 
Classic Solution for a single through crack at a hole under 
bearing loading. 



Classic Single Through Cracked Hole Bearing Solution 



Difference Between Current and Updated Solution (%) 



Updated/Expanded Solution Matrix 



Work to be Completed 

• Finish Curve Fit Solution for the Far Edge Crack 
as a Function of Crack Length 

• Implement the Updated “Classic” Solution for 
a Single Crack at an Offset Hole 

• Incorporate the Above Cases in the Upcoming 
AFGROW Release 

• Update the “Classic” Solution for a Double, 
Symmetric Crack at an Offset Hole 



Off the Record 

Boundary Condition Issues Can be Very 
Problematic for the Bearing Offset 
Correction 
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C/(B-R) 

B/D = 2.0, (W-2B)/W = 0.333 

Symmetry 
Constraint 

No Bending 
Constraint 


