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Background

This paper grew from:

• Research project funded by Alabama DOT to 
evaluate a specific load test for application in similar 
geology

• Research funded by ADSC Industry Advancement 
F dFund

• Work on the revised FHWA Drilled Shaft Manual



5/10/2010

2

Cemented Calcareous Formations?

• Called Chalk or Marl (by locality)

• Difficult Sampling 
– SPT

– Core Barrel

Pitcher barrel or Piston Sampler– Pitcher-barrel or Piston Sampler

• Soft Rock or Hard Clay?
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Cemented Calcareous Formations?

• Typically classified as “Intermediate 
G t i l ” IGM f d iGeomaterials” or IGM for design

• Typically massive, ancient seabed 
deposits, abundant microfossils

• Sometimes sand present
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Analysis

• Goal of ALDOT study:

– WAS NOT to develop new relationships 
based on qu for design

– WAS to compare the data from the subject– WAS to compare the data from the subject 
load tests with other data and with existing qu

relationships

Analysis

• Load test data from a group of southeastern US

• 14 sites, 26 tests: 22 O-cell, 3 conventional, 1 
Statnamic

• Most used unconfined compressive strength, qu, 
to characterize IGM

• Some only SPT, such as in Cooper Marl in SC
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Analysis – Unit Side Shear
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(NCHRP Synthesis 360: Rock Socketed Shafts Turner 2006)

• Horvath and Kenney (1979):  C = 0.65

• C = 1 (lower bound) up to C = 3 (upper bound 
for roughened sockets)

(NCHRP Synthesis 360: Rock Socketed Shafts, Turner, 2006)

for roughened sockets)

• Kulhaway et al (2005) evaluation suggests C = 1 
represents the mean estimate of design ultimate 
side shear values
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Analysis – Unit End Bearing

uqqult 5.2
(FHWA Drilled Shaft Manual 2006)

• Deflection to mobilize base resistance >> 
mobilize side resistance

E l t d f ti f di l t i t

(FHWA Drilled Shaft Manual, 2006)

• Evaluated as a function of displacement in terms 
of the shaft diameter
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Unit Base Resistance Data

The shaft displacements are expressed as a percent of the 
shaft diameter.  

The mobilized unit base resistance was normalized by qu. 

Conclusions

• Utilize unconfined compressive strength

• Design for side shear using C=0.65

• Design for base resistance using qult = 2.5qu

• More to come in revised Drilled Shaft 
Manual !! 


