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Example 2.3 Pile foundation in stiff clay 

A building is to be supported on 450 mm diameter bored piles founded entirely in a stiff clay and 
spaced at 2m centres. The piles are bored dry, without casing, and concreted on the same day as 
boring. Each pile carries a characteristic vertical permanent load of 300 kN and a characteristic 
vertical variable load of 150 kN. This is a small project for which there will be no load testing. 
Settlement in service is to be limited to 20 mm. The pile’s design working life is 50 years. The clay is 
an over-consolidated marine clay of Miocene age, containing fissures and occasional claystones. 
Bedding is essentially horizontal. 
 
The undrained shear strength of the clay at different depths can be determined from the results of four 
different types of tests that were carried out on the site: triaxial tests on samples from 6 percussion 
bored boreholes SG 11, SG 12, SG 14, SG 15, SG 16 and SG 17, SPTs in the 6 percussion bored 
boreholes, 1 CPT test and 2 self-boring pressuremeter (SBP) tests, carried out at the locations shown 
in Figure 2.3a. The results of the undrained triaxial tests are presented in Figure 2.3b. the results of 
the CPT tests in Figure 2.3c, the logs of boreholes SG14 and RC13 in Figures 2.3d and 2.3e, the 
results of the SPT blowcounts from the 6 boreholes in Figure 2.3f, and the results of the 2 SBP tests in 
Figure 2.3g. The designer may select any or all of these data. Appropriate correlations are to be used 
to determine characteristic values for design. Below 20 m depth, the undrained shear strength is 
assumed to increase no further. 
 

 
 
The water table is at the surface of the clay, and water pressures may be taken to be hydrostatic. The 
weight density of the clay may be taken as 20kN/m3. At this location the ground surface should be 
taken to be +17m OD (OD = Ordnance Datum, i.e. reference level), which is also the level of the 
surface of the stiff clay. 
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Using Eurocode 7, determine the design length of the pile at the location shown in Figure 2.3a. 
 

 
Figure 2.3a: Site plan showing the locations of the boreholes (SG11-17), cone penetration test (CPT), 
and two profiles of self-boring pressuremeter tests (marked PM on this figure) 
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Figure 2.3b:  Undrained Triaxial Test Results 
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Figure 2.3c: Cone penetration resistance from CPT test 
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Figure 2.3d(1): Log for percussion bored Borehole No. SG 14 – Sheet 1 
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Figure 2.3d(2): Log for percussion bored Borehole No. SG 14 with SPT results – Sheet 2 
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Figure 2.3d(3): Log for Borehole No. SG 14 with SPT results – Sheet 3 
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Figure 2.3e(1): Log for rotary cored Borehole No. RC 13 – Sheet 1 
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Figure 5.3e(2): Log for rotary cored Borehole No. RC 13 – Sheet 2 
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Figure 2.3f: Combined SPT blowcounts from Boreholes SG 11, SG 12. SG 14, SG 15 SG 16 
and SG 17 
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Figure 2.3g: Results of self-boring pressuremeter tests in two boreholes PM2 and PM3 


