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Abstract There are uncertainties regarding the behavior of drystone masonry walls despite the wall still
being chosen as a retaining wall. In this study, an inspection of the existing design method of a wall
and numerical analysis were conducted to widen the behavior of the wall. According to the design
results, installation widths of stone blocks determined by considering the stability of overturning were
greater than those determined by considering the stability of translation. Between the two methods of
considering the stability of overturning, it could be seen that the angle of the failure wedge governed
the design rather than the other method, and the installation widths of the blocks increased as the angle
of the failure wedge increased. The state of stresses and displacements of the designed wall predicted
by numerical analysis showed the reasonable behavior of the wall. The numerical results showed that
the nodal displacements at the base of the wall for the case of considering interface elements were
greater than those for the case of considering no interface elements. Numerical analysis also showed
that the settlement at the heel of the wall was greater than that of the toe for the low height of the
wall, but the settlement at the toe became greater than that of the heel as the wall height increased to
the final level. A comparison of the displacements obtained from the numerical analyses for the assumed
conditions in this study with allowable ones, all the values were less than the allowable ones, and it is
expected that numerical analysis serves as a reasonable tool that can back up the design.
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(a) mode 1 (b) mode II
Fig. 1. Two types of failure modes due to overturning
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Table 1. Material properties for analysis

Material Properties
Block 7y, =26kN/m?, ¢, =40"
(granite) E =1x10° kN/m?, v, =0.2
Y =19 EN/m?, ¢, =32°
Backfill ¢ = 5kN/m?
E, =17500kN/m”, v, =0.3
v, =20kN/m’, ¢, =35"
Foundation 5
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Fig. 4. Wall depth vs installation width of blocks
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Fig. 5. Displacement vectors (w/o contact element)
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Fig. 6. Plastic zones
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Fig. 7. Nodal settlements at the wall base
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