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profiles at y = 25 mm for the piles with different values 
of β. The results in Fig. 11 show that the pile deflection 
at the soil surface for various batter angles is generally 
less than the corresponding lateral soil movement (y). 
This may suggest that the moving sand is flowing 
around the pile. For instance, in test with β = 0, the pile 
displacement at the ground surface is about 2.4 mm at y 
= 25 mm. 

Figure 12, it can be observed that the shapes of the 
pile rotation profiles are similar for all the tests. The 
results of the rotation profiles indicate that the pile 
behaves as a rigid element where the rotation angle 
remains positive for the entire pile length with small 
differences between the top and bottom section of the 
pile. From the figure, it is also clear that for the test 
with β = +20, the rotation at the soil surface is about 
100% higher than that with β = -20. 
 

CONCLUSION 
 

A number of tests has been conducted on models of 
single batter piles. From these tests, the following 
conclusions regarding the batter pile behaviour were 
observed:  
 
1. Pile batter angle (β) has shown a significant effect 

on the induced bending moment with the 
magnitude of the maximum bending moment 
(Mmax) fluctuating with β values. According to the 
results, the highest Mmax was observed at β = +10, 
whereas the least Mmax was recorded when β = -20. 
It was also found that the shape of the bending 
moment profile is a single curvature for all values 
of (β). 

2. It was found that the shear force profiles for batter 
piles of different values of β are similar in the 
shape to the corresponding profiles measured for 
the vertical pile test. The largest negative shear 
force was found to occur at a depth equal to 0.33 of 
the pile length, while the maximum positive shear 
force occurs at a depth of 0.83L. 

3. The results of the pile deflection indicated that the 
pile deflection at the soil surface for various batter 
angles is generally less than the corresponding 
lateral soil movement (y). The results of the 
rotation profiles have shown that the rotation angle 
of the pile remains positive along the entire length, 
suggesting that the pile acts as a rigid element. 
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