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Contents of this file
1. Text S1: Discussion related to figure S2 and influence of initial buoyant conditions

on the capsize force.
2. Figure S1: Drag effect on force magnitudes with the iceberg aspect ratio.

3. Figure S2: Effects of non-buyant initial conditions on the force spectral amplitudes

at specific frequencies.

4. Movie S1: Animation of the bottom-out capsize of an iceberg of aspect ratio e = 0.2

and height H = 800 m, and associated contact force F,(t).

5. Movie S2: Animation of the topout capsize of an iceberg of aspect ratio e = 0.2 and

height H = 800 m, and associated contact force F(t).

6. Movie S3: Animation of the bottom-out capsize of a subaerial iceberg of aspect ratio

e = 0.1 and height H = 800 m, and associated contact force F.(t).
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Text S1.

As shown in the main body of the paper, initial buoyant conditions of the iceberg
impacts the contact force. When they capsize, subaerial icebergs (A < 0) generate a force
whose spectral amplitudes are amplified at specific frequencies, noted fps. Similarly,
submarine icebergs (A > 0) generate a force with strong energy gap at frequencies fgap.
Figure S2 shows the evolution of these frequencies with the aspect ratio € of the iceberg.
The results presented here are for BO icebergs with H = 800 m. The same tendencies
are observed for other iceberg heights but with slight shifts of f,,s and fgap values toward
higher or lower frequencies. For 600 m-height icebergs, they vary within the range 0.018-
0.3 Hz. For 1000 m-height icebergs, they vary between 0.012 and 0.02 Hz. We also
evaluate associated perturbations AA of the force spectral amplitudes at corresponding
frequencies fo = fps O fo = feap, With respect to the spectral amplitude of the neutral

force as:

AA(fo) _ AAZ({?& _(fAOA)zw (fO) (1)

A represents the spectral amplitude, Aa, is for Az-pertubated icebergs, A, is for neu-
trally buoyant icebergs. Positive AA( fous) are associated with subaerial icebergs. Nega-

tive AA(feap) associated with submarine icebergs.
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Figure S1. (a) Force magnitudes A (kg.m) computed by integrating the contact force
twice with respect to time, for no drag (filled circles) and drag (open circles). The results
are for bottom-out icebergs of unit length L. (b) Evolution of the ratio of the force mag-
nitudes (drag/no drag) with e. This shows that pressure drag greatly changes the capsize

dynamics especially for thin icebergs.

Figure S2. Variation of the frequency (b) fous for the secondary force spectral peaks
associated with subaerial icebergs, and (c) fgap for the force energy gaps associated with
submarine icebergs, with e. Variation of the perturbations of force spectral amplitudes
AA induced by Az # 0 and measured at frequencies (d) fyus and (e) feap, with aspect

ratio. Results are for bottom-out icebergs with H = 800 m.

Movie S1. Animation of the bottom-out capsize of an iceberg of aspect ratio e = 0.2 and
height H = 800 m, and associated force F.(t). The iceberg is initially at its hydrostatic
equilibrium. The color scale represents horizontal stress o,,. Gray shaded area represents

water.

Movie S2. Animation of the top-out capsize of an iceberg of aspect ratio ¢ = 0.2 and
height H = 800 m, and associated force F.. The iceberg is initially at its hydrostatic
equilibrium. The color scale represents horizontal stress o,,. Gray shaded area represents

water.
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Movie S3. Animation of the bottom-out capsize of a subaerial iceberg of aspect ratio
e = 0.1 and height H = 800 m which experiences a water level zg = 2z, — 10 m. Associ-
ated contact force F, is plotted on the bottom panel. The color scale represents horizontal

stress o, of solid bodies. Gray shaded area represents water.
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Figure S1. (a) Force magnitudes A (kg.m) computed by integrating the contact force

twice with respect to time, for no drag (filled circles) and drag (open circles). The results are
for bottom-out icebergs of unit length L. (b) Evolution of the ratio of the force magnitudes
(drag/no drag) with e. This shows that pressure drag greatly changes the capsize dynamics

especially for thin icebergs.
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Figure S2. Variation of the frequency (b) fous for the secondary force spectral peaks
associated with subaerial icebergs, and (c) fep, for the force energy gaps associated with
submarine icebergs, with e. Variation of the perturbations of force spectral amplitudes AA
induced by Az # 0 and measured at frequencies (d) fouus and (e) fgap, With aspect ratio. Results

are for bottom-out icebergs with H = 800 m.
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