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Earth Pressure Against a Hat-shaped Sheet Pile
Wall Revealed by Centrifuge Modeling
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Abstract: A pit supported with a wall formed by hat-shaped
sheet pilings was modeled in centrifuge apparatus to
investigate the earth pressure against the wall during
excavation. A parallel test using a planar wall with equivalent
bending stiffness was also conducted to demonstrate the effect
of the extruding surface of the sheet pile wall on the earth
pressure distribution. The results show that the distribution
of earth pressure on the sheet pile wall is influenced by the
cross-sectional shape of the wall. The earth pressure against
the extruding and denting portions of the wall differs at the
same elevation, and the difference is affected by the
displacement mode of the wall. The earth pressure against the
denting portions is larger than that of the extruding portions
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when the wall moves away from the soil; it becomes opposite
when the wall moves towards the soil. The displacement mode
of the wall changes during excavation, and this further
complicates the spatial distribution of earth pressure which
varies with the elevation.

Key words: earth pressure; centrifuge model; flexible

retaining structure; sheet pile wall
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Fig. 1 Illustration of the model used in test T-H (unit:

mm)
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Tab. 1 Physical and mechanical parameters of the clay

B3 e
W 40.5%
HHBR 21.0%
22w [E 45 R A 0.076 cm? » min !
100~200 kPa X [A]f 451 & 2.7 MPa
HRER T 7.6 kPa
AR A 29, 4°
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Fig. 2 Illustration of the instrumentation on the sheet

pile wall (unit; mm)
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Fig. 3 Pore pressure dissipation in the process of

consolidation during test T-H
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R BRI / LM Fizm
mm e w/% e w/%
85.0 1.18 43. 94
160.0 1.11 37. 85
T-P 243.0 0. 98 35.98 0.92 26. 49
310.0 0. 96 34.81 0. 90 24,83
410.0 0. 84 26. 98 0. 90 25.71
85.0 1. 08 38. 20
160.0 1.03 37.42
T-H 243.0 0. 88 28.51 0.81 23.12
310.0 0.91 25.73 0. 86 25. 40
410.0 0. 84 25.41 0. 84 26. 23
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