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Background: 

The adhesion factor for auger cast piles (ACP) is important for estimating their axial capacity in 

clay soils. Several researchers have proposed α values for ACPs in clay, including the widely 

used FHWA 1999 recommendations. The FHWA method recommends 𝛼 = 0.55 for 𝑆𝑢/𝑃𝑎 ≤

1.5. For 1.5 < 𝑆𝑢/𝑃𝑎 ≤ 2.5 , 𝛼 varies linearly from 0.55 to 0.45. The industry considers this 

existing recommendation seems to be conservative. Therefore, the CERGEP committee 

requested a review of test data investigating α values for ACP in clay. 

 

What the Researcher Did:  

Data from 47 ACP load tests were collected from various sources. After screening to identify 

tests that were conducted in predominantly clay soil profiles, 18 tests were selected as being 

suitable to provide a basis for back-calculating an adhesion value. The researchers further 

classified the quality of these data sets based on the ratio of the test load Qtest to pile capacity 

Qcap.  The database was organized in an Excel spreadsheet. Extrapolation of the measured test 

data to estimate load capacity, when required, was accomplished using hyperbolic curve fits. Pile 

capacity was taken as the load corresponding to a displacement equal to 10% of the pile diameter 

plus the estimated compression of the pile (see figure). 
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Tip resistance and sand friction (if sand layers existed) were subtracted from pile capacity to 

obtain the total frictional resistance from the clay. The researchers then back-calculated α values 

based on average undrained shear strength of the clay layers in the soil profile. The α values 

were plotted versus undrained shear strength Su, as shown in the figure below, which shows the 

results for all load tests and all methods of undrained shear strength determination. Investigation 

into the effects of load test quality and the method of undrained shear strength measurement (e.g. 

unconfined compression, pocket penetrometer) did not fundamentally alter the trend shown in 

this figure. Additionally, this research also compared the adhesion values derived in this research 

to data from 13 load tests (Briaud, 2021) conducted at the Texas A&M University National 

Geotechnical Experimentation Site (TAMU-NGES) on various types of grouted piles and 

anchors. These data are also included in the figure below. Finally, probability analysis was 

performed to give the engineer a sense of degree of conservation associated with the 

recommended alpha values. 

 

What the Researcher Found: 

The relationship between α and undrained shear strength Su is shown below. The data indicate a 

slight trend of α decreasing with increasing undrained shear strength, but substantial scatter 

exists in the correlation. The ACP α values derived in this research ranged from 0.4 to 1.0, and 

83% of these values exceed 0.55. The best fit equation through the data for the ACP α is as 

follows:  

𝛼 = 0.87 − 0.1(
𝑆𝑢
𝑃𝑎
) 

The equation for 90% probability that alpha predicted will be lower than alpha observed is: 

𝛼 = 0.61 − 0.07(
𝑆𝑢
𝑃𝑎
) 

This study shows the FHWA 1999’s recommendation to be generally conservative. 

 

 


