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Failure Mechanism of Tie-Rod Anchored Sheet Pile Wall
in Centrifuge Tests
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Abstract : Accidents due to collapse sometimes occur in excavation site. The need for decreasing these

accidents is currently one of major concern. It is difficult to find out the causes of accident, because of the

disturbance of site during the rescue and the collapse itself. To find out the scenario of an accident is very
important to retrieve the information involved.

In this paper, firstly, a case history is described of a temporary earth support collapse. Secondly, the basic
attempt for this approach by using centrifuge would be illustrated. The combination of both site investigation
and centrifuge model tests would give more useful information to approach the scenario of accidents.

Thanks to the low weight of the models (they can be conducted by one person) several configurations
could be simulated in a short period. Six models, which consisted of different profiles, were tested to observe
the tie-rod anchored sheet pile wall’s collapse in centrifuge.

The tests covered both sheet pile walls anchored in the soil and sheet pile walls supported by struts.
Performing the tests at 100 g simulated a prototype depth of approximately 6 m. To simulate a field accident,
struts were removed in flight. The modes of failure were observed in the different model tests by means of
an on-board video camera. It was possible, even in small models, to simulate complicated configurations, and
detailed information could be obtained by using image-processing techniques. Based on the results of these
centrifuge model tests, the deformation and failure mechanisms are discussed.

The following conclusions are drawn :

(1) A case history of the temporary earth support collapse shows that the buckling of the struts induced the
sequence of collapse.

(2) It appeared that the observed failure modes in the centrifuge tests show a good agreement with field
observations.

(3) Piles that are blown in the bottom of the excavation have a significant influence on the failure
mechanism.

{(4) It has been shown that the anchoring of sheet pile walls does not seem to be very effective in several
cases. Cracks are initiated from the anchoring vg,all of the sheet pile walls, which led to unstable behavior
of the retaining wall.

(5) Centrifuge model tests have proven to be helpful in obtaining a good understanding of the failure
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mechanism in the case history. For further information, water and three-dimensional effects, etc. should

be considered.
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Final position of sheet pile walls
(b)

Fig. 1 Profile of earth support before and after collapse.
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Fig. 2 Cross sections of models.
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Fig. 3 sed by
removing strut in test W 1 by subtraction.
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Fig. 4 Photograph of the model after test (Test W 1).
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Fig. 5 Visualization of the deformation caused by
removing strut in test W 2 by subtraction (at

100 G).
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Fig. 6 Extraction image of the meshes (deformation
caused by removing strut in test W 2).
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Fig. 7 Visualization of the deformation caused by
Increasing G(from 120 G to 140 G)in test W 2.
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Fig. 8 Photograph of the model after test k(‘1~'est w2).
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Fig. 9 Photograph of the model after test (Test W 3).
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Fig. 10 Photograph of the model after test (Test
W 4).
EERBR OB (KB W 4)

(a) Before test (W5)
SEERFTOER MR (SEER W 5)

(b) After test (W 5)
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Fig. 11 Photograph of the mode! (Test W 5).
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