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values and an average coefficient of uniformity of 1.83, 50 values of 0.004 and 0.0045 as proposed

by Norris (1986) were initially assigned to the sand in the upper five feet and lower five feet, 

respectively, of the sand layer (See Fig 2.12). 

The sand exhibits an angle of internal friction that ranges from a value of 34 degrees near the surface 

to a value of 45 degrees near the bottom of the sand layer (Fig 3.8).  In addition O’Neill (1986) 

reported that the total unit weight of 120 pcf was appropriate for the sand layer after the first cyclic 

load had been applied to the group.  Knowing the increase in the angle of internal friction and that 

densification of the sand resulted subsequent to the first load cycle to the pile group, an 50 value of 

0.0035 was assumed to be representative of the sand after the first cycle of loading. 

Testing Program and Test Results 

As reported by Morrison et al (1986), the steel pipe piles were instrumented with strain gauges in 

order to record pile bending moments and pile stresses with depth, and to develop p-y curves for the 

piles.  The loading frame used by Brown et al (1985), with moment-free connections to each pile, 

was used to allow for well controlled pile head conditions.  Cyclic, two-directional loads were 

applied to the pile group using a constant deflection during loading.  A total of 200 cycles for 6 

different deflections were applied to the pile group in north-south directions.   For the study, loading 

to the north was assumed to be in compression, while loading to the south was assumed to be in 

tension.  Results were recorded using a data acquisition system.  The same loading applied to the pile 

group was also applied to the single isolated pile. 

Comparison of Results of Load Test with Results Predicted by the Strain Wedge       

      Model 

The strain wedge model was run using the pile and soil input properties outlined above.  In general, 

the strain wedge model provided a very good prediction of pile group response for the case analyzed.  

The following summarizes the results of the strain wedge model as compared to the results obtained 

from the full-scale pile group load test described above.   

Before a comparison between pile group response can be made in this case, it is again important that 
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