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Module 4D5. Foundation Engineering Engineering Tripos IIB 2007

Question 1: V-H-M loading of a rectangular footing on clay

Attempts: 8. Mean: 11.1/15. Max: 14/15. Min: 8/15

This question was either very poorly tackled, or solved almost perfectly. It concerned the failure of
a rectangular footing under V-H-M loading. The many candidates were unable to calculate the FoS
on V-H-M loading. This was mainly due to poor start with the interaction diagram for each of the
loading cases. Few students found it difficult to solve the quadratic equation that needed to be
solved to find the V loading and hence the FoS on V loading. Almost all the students explained well
how the skirted foundation helps prevent lift-off.

Question 2;: Undrained and drained settlement of a shallow foundation

Attempts: 15. Mean: 9.1/15. Max: 14/15. Min: 0/15

This question was attempted by all the candidates, and required use of the elastic solutions to
calculated undrained settlement. Almost all the candidates did the first part of the question, which
was calculating the undrained settlement, very well. Calculation of average settlement and drained
settlement were poorly done. This part of the question was done well by students who used a
tabular system to calculate the settlement of each layer and then combine the layer settlements.

Question 3: Pile design in normally consolidated clay and in sand

Attempts: 8. Mean: 9.4/15. Max: 13/15. Min: 4/15

Most candidates did the pile design in sand well but failed to do it correctly in clay. Most
candidates failed to answer why the full capacity of pile cannot be obtained immediately after
installation. Friction fatigue was answered well by few candidates but many failed to sketch correct
shaft friction profiles for pile lengths L and 2L. Many students struggled with the integration in the
last part of the question.

Question 4: Embedment depth and capacity of a drop anchor

Attempts: 14. Mean: 11.9/15. Max: 14/15. Min: 7/15

This question was attempted by all but 1 candidate, and covered monopole design for offshore wind
turbine. First part of the question was attempted well by all the candidates, even though few found
it difficult to calculate the Mp of the pile. Most candidates calculated the correct pile length from
the data book charts and correctly checked against long pile failure mechanism. Few candidates
could not calculate the pile settlement.

Dr. I. Thusyanthan May 2007
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Answer to Q4

a) inred
b) in blue

Lateral soil resistance (force per unit length), P, = nzD

In sand, n = y'’K?

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

Hut  ultimate horizontal load on pile
M,  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
Ko passive earth pressure coefficient,
K= (1+ sin ¢)/(1- sin ¢)
100 g ———TTT
; Restrained M,/nD*
! (one hinge) 100
[ 50 7. -
10 z::::::::::::gg::o./:_:_;.:—’:
- Restaitet e
- tno-tingey 27
H,/nD® [ S SN
1 i Gty 0o e i
LSS -
01 1

Short pile failure mechanism
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Long pile failure mechanism

Lateral pile capacity
(linearly increasing lateral resistance with depth)
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