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6.3 Lateral capacity: linearly increasing lateral resistance with depth
Lateral soil resistance (force per unit length), Py = nzD
In sand, n = y'Kp?

In normally consolidated clay with strength gradient k; su = kz; n=9k

Hut  ultimate horizontal load on pile e

My  plastic moment capacity of pile
D pile diameter
L pile length
e load level above pile head
(=M/H for H-M pile head loading) ;
Y effective unit weight 12 J
Kp passive earth pressure coefficient, Sand: n= yK.?
Kp= (1+ sin $)/(1- sin ¢) NC clay: n= 9k, ;u=ksuz
Sand or normally-
consolidated clay
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Lateral pile capacity
(linearly increasing lateral resistance with depth)
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Q1 Pile on clay with VHM loading
31 attempts, Average mark 17.2/20 (86%), Maximum 20, Minimum 10.

This was a popular question attempted by all the students, who did very well. The question was very
similar to the coursework assigned for the course and most students could answer all the questions. One
of the few problems they encountered was to check for both plugged and unplugged mechanism.

Q2 Raft foundation settlements

31 attempts, Average mark 13.0/20 (65%), Maximum 18, Minimum 6.
All students answered this question as well. Overall, the answers on mobilizable strength design were
mostly correct, with perhaps some confusion on the reference depth for strength calculations. A
number of students did not use a Poisson ratio of 0.5 for the undrained case. Most students calculated
distortion using the whole diagonal of the foundation instead of half, obtaining a smaller value.
There was a typo on part (b), asking the stress increase at 1 m under the adjacent building. The stress
increase at the location is clearly 0. Some students seemed puzzled and a few could also explain
correctly why that was indeed to be expected. Overall, most students did well anyway and the issues did
not seem to have significant impact on the overall performance on this question.

Q3 Pile group in sand
21 attempts, Average mark 12.2/20 (61%), Maximum 20, Minimum 1,

Most students could find the shaft and base resistance variation with depth correctly. Some di did not
apply the limits, or applied them only to the top layer. The most problems were raised by the
optimization problem, where a good number of students could not devise a strategy to calculate the
number of piles and their length that would minimize the material.

Q4 Shallow foundation on sand
10 attempts, Average mark 11.5/20 (58%), Maximum 15, Minimum 8.

About a third of the students answered this question. All students could relate stress under the
foundation to the friction angle and especially dilatancy. The most common mistake was in applying the
factor of safety to the ultimate capacity or the friction angle directly, rather than the tangent. Most
students were also able to address the eccentric load.

G. Biscontin (Principal Assessor)



