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Figure 1. Applications of retaining walls near existing buildings (photo courtesy of Aarsleff Ground Engineering
Ltd. and U.S. Army Corps of Engineers Philadelphia District respectively).
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Table 1. Details of constitutive parameters for preliminary analysis with numerical modelling (Guan & Madabhushi,
2020).

Figure 5. Horizontal stresses in the dry sand for: (a) the ‘no structure’ case; (b) the ‘structure’ case (Guan &
Madabhushi, 2020).

Figure 6. Lateral earth pressures on the wall.

Figure 7. Total displacements of dry backfill during a strong earthquake loading EQ4: (a) in the ‘no structure’
test; (b) in the ‘structure’ test.

Due to increasingly congested areas in cities, the construction of new
infrastructure, is unavoidably near existing buildings, requiring retaining walls to
maintain structural safety. On the other hand, retaining walls are also needed to
prevent the damage of the increasing sea level to the buildings in coastal areas.

The surcharge loading from the adjacent buildings results in increased lateral
earth pressure on the retaining walls, posing an increased risk to both retaining
walls and buildings, especially during earthquakes. However, limited research has
been conducted to study the influence of the adjacent buildings on the dynamic
behaviour of the retaining walls.

To investigate soil-structure interaction in retaining wall problems, four dynamic
centrifuge tests have been conducted at 60 g level, on a retaining wall with and
without a structure placed behind respectively.
• Two dry sand models and two saturated sand models were prepared with

Hostun sand with a target relative density of 40%.
• Some blocks made of Duxseal were used to reduce wave reflection.
• The transparent Perspex of the container allowed for adopting the Particle

Image Velocimetry (PIV) technique in the analysis.

Figure 2. The centrifuge model for the ‘structure’ test with
the dry backfill (in mm).

Figure 3. Set-up of a centrifuge model.

Figure 4. Two numerical models established with Swandyne (Chan, 1988) for dry backfill cases (Guan &
Madabhushi, 2020).

Figure 8. Bending moment envelopes during EQ4. Figure 9. Residual bending moments after EQ4.

Figure 7. Wall bending moments before earthquakes.

• The structure on the backfill increases both dynamic and residual bending
moments and therefore results in a higher seismic vulnerability of the retaining
wall.

• The difference in the displacement field of the backfill may indicate a significant
influence of the structure on the failure mode of the retaining wall.

• Further research on the failure mechanism of the retaining wall systems will be
performed.

• The numerical models will be validated with experimental results.

This research aims to study the influence of the structure on the dynamic behaviour
and the failure mechanism of the retaining wall systems.
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