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Objective 

 To investigate the characteristics 

of a 3-D scour hole in non-cohesive 

sediment beds due to a submerged 

horizontal 3-dimensional offset and 

propeller jet 
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Dimensional Analysis 
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Hong et al. 
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Effect of Fo on jet scour 
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Circular wall and propeller 
jets 

Chiew and Lim’s (1996)’s 
circular wall jet formulas 
form the upper limit 
The offset height ratio 
also plays an important role 
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Effect of y/do on scour depth 
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Effect of y/do on scour length 
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Effect of y/do on scour width 
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Initiation of 3-D jet scour 

0.1 1 10 100
Fo

1

10
y
/d

o

Critical curve

Fo = 4.114 y/do, y/do

No scour depth

Scour

Submerged offset jets              
Chiew and Lim (1996) 
Karki et al. (2007)            
Hamill (1987)
Hong et al. (2012)

Circular jet
Square jet
propeller jet
propeller jet

0.5

20



14 

1. The offset height ratio, y/do  and 
densimetric Froude number, Fo 
affects both offset and propeller 
jets 

2. The 3-D wall jet equations 
proposed by Chiew and Lim (1996) 
form the upper limits for scour 
induced by both types of jets 

Conclusions 
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3. The variation between the scour 
length, width and offset height is 
non-linear 

4. Eq. 11 (Fig. 9) in the paper may be 
used to determine the critical 
condition for the initiation of scour  

Conclusions 
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Questions & Comments 

http://www.hamburg-port-authority.de/en

