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Study on Stability of Temporary Armor Units against Waves
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Synopsis

Gabions, stone filled fiber nets and sandbags are used as temporary armor units, which can be
rapidly manufactured and installed. In response to the frequent occurrence of storm surge disasters
in recent years, the demand for temporary armor units is expected to increase in the future as
emergency recovery measures. However, the stability of these temporary armor units against waves
has not been sufficiently studied, and it is unclear to what extent they can be applied. In this study,
a large scale hydraulic model experiment was carried out to establish a verification method for
evaluating the stability of these armor units against waves.

As a result, Following were clarified: 1) The stability of the armor units on the front slope of the
revetment against waves was investigated, and the Kp number for the stone filled fiber net, gabions
and sandbags were 4.4, 4.1 and 0.2, respectively. The stone filled fiber net and gabion had
comparable stability, while the sandbags were less stable. 2) The Isbash number y of the stone filled
fiber nets and gabion was similar, while the Isbash number of sandbags was extremely smaller. 3)
Stability of sandbags for overtopping waves on the seawall were also investigated. The degree of
damage is generally proportional to the wave pressure estimated by Goda Formula, and it is
possible to estimate whether the sandbags are scattered or not by shifting the center point of the
moment of force to the offshore side by about 1/3 of the diameter of the sandbags. 4) Retreating the
sandbags to the shore side slightly improves the stability. 5) Connecting the stone filled fiber nets
increases the stability and the sandbags can withstand wave heights up to 1.5 times higher than
those without the connection.

Key Words: Temporary Armor Units, Gabion, Stone Filled Fiber Net, Sandbag, Hudson Formula,
Isbash Formula, Wave Overtopping, Tsunami Overflow, Storm Surge
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