Module 4D5. Foundation Engineering Engineering Tripos IIB 2008
IR I Thosyoninon

4DS Foundation Engineering
Crib

Question 1: Lower bound solution for V-H loading of a rectangular footi

Attempts: 7. Mean: 9.3/15. Max: 15/15. Min: 6.75/15

This question was not popular as only 7 attempted it. Some candidates found it difficult to relate the
principle stresses in active, passive regions to Mohr’s circles. Most candidates did not do well in obtaining
the lower bound solution for the bearing capacity, even through one candidate provided good answer to all

- parts and got full marks for the question.

Question 2: Undrained and drained settlement of a shallow foundation

Attempts: 26. Mean: 9.9/15. Max: 14.25/15. Min: 6/15

Part (a) of the question, calculation of undrained settlement, was well attempted by most of the candidates.
However, some candidates found it difficult to use superposition of settlements from appropriate
rectangular areas to make up the overall loading. The second part of the question, calculation of drained
settlement, was well done by candidates who used a tabular system to calculate the increase in effective

stress using Fadum’s chart in databook,

Question 3: Axial loading of piles in sand and clay

Attempts:26. Mean: 10.8/15. Max: 15/15. Min: 6/15

Overall this was the best done question in the paper. The first part of the question, calculation of vertical
pile capacity in sand, was well done by all the candidates: Few candidates found it difficult to form the
correct quadratic equation that was required for second part of the question (required pile length in clay).
Description of pile load tests and sketch of typical result was poorly done by many candiates. Very few
candidates described the pile load tests well and produced the correct typical graph of pile head load

versus pile head settlement,

Question 4: Lateral capacity of pile

Attempts: 25. Mean: 10.1/15. Max: 14.25/15. Min: 5.25/15

Almost all candidates calculated the equivalent axial stiffness and the plastic moment capacity of the pile
correctly. Most candidates used the databook charts efficiently to calculate of the pile length required for
the axial load and lateral load. Some candidates were unable to calculated the pile settlement under given
vertical load. Most candidates stated the commonly used anchors in offshore but nnly few candidates
provided a full description as requested in the question.

(Note- Part 4(a)(i) required calculation of plastic moment (bending) capacity, the yield stress of steel was not given
in the question as candidates were expected to use any typical value from the databook. During the examination two
candidates asked what value to use for yield stress of steel (databook has a range), Hence in order to avoid any
confusion among other students, it was announced that 250 MPa can be used as yield stress of steel for question 4(a).
Students who used any other typical value for yield stress was given full credit as well. The rest of question 4 was

unaffected by this.)
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1. (c)

Drained vertical capacity arises from a combination of the soil weight and the
surcharge. Drained vertical capacity due to self weight of the soil is accounted by

N, factor. The surcharge is accounted by N, factor.

% due to selfweight = N, %Bi

. There are two alternative techniques for selecting Ny as a function of friction
angle ¢:

1. Numerically
2. Empirical relationships for N, using a link to Nq

The Eurocode (2004) suggests the following relationship
between Nq and N, — Ny=2(Ng=1)tan ¢
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- 3 C
Types of load tests

1. Maintained load test
During a maintained load test (MLT) static force is applied via a jack to the pile head.

Reaction is provided either by kentledge (deadweight) stacked above the pile or from nearby
tension piles via a reaction beam. The load is increased in stages, with a pause after each
increment to wait for the creep rate to subside. The settlement of the pile is measured

relative to a reference beam suspended above the ground.

2. Constant rate of penetration test
During a constant rate of penetration test (CRP), the pile is pushed downwards at a constant

velocity whilst the required force is recorded. This has the benefit of reducing the testing
period compared to an MLT, but can give a misleadingly low settlement at a given load since

the test rate does not permit full consolidation.

3. Statnamic testing
During a Statnamic load test, liquid propellant fuel is exploded within a chamber above the

pile head, driving a heavy mass upwards using the pile head as reaction. Typically an
acceleration of 10-20 g is achieved, allowing a mass of 5-10% of the desired pile head load
to be used. The Statnamic load test is of a longer duration than a simple dynamic test.

Pile head load (kN)
0

| A ] ] )| >

g’[’ a*gnam; C j;—f‘:

CRP Tesf

[20x]

Pile head settlement (mm) |
|
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