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Introduction.

J 0 U R N A L Of the various localities in which harbor works have, either
by choice or by necessity, been carried out, sandy coast has been
found to be the most difficult one to deal with. The difficulty
oy TH. naturally arises from the mobility of the bottom, as well as from
the incarsion of sand; the latter taking place not only in localities
COLLEG E OF ENG l NE E R l NG, with sandy bottoms, but also often in a place, which, to all appear-
ance, had been free from sand or shingle, before the construction
TOKYO IMPERIAL UNIVERSITY work was commenced. The frequent failures in harbor works of
the kind are mostly due either to the lack in knowledge of the
principles governing the motion of sand, or to insuffcient study of
—_————— the physical features of the site.
Our knowledge concerning the exact nature of drifting sand,
which alone can furnish the basis for the rational design of harbors
on sandy coasts, is still confessedly meagre. What little the writer

TOKYO.
PUBLISHED BY THE UNIVERSITY
9. Yean or Tamvo.
(1920)

has gained as the results of his investigations both in the laboratory,
and in connection with actusl works, togetber with the study of
the existing conditions of some of the harbors built on sandy coasts

forms the substance of the present paper.
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On a shingle beach, with the direction of incident wave not
greatly departing from the normal to the shore-line, a single groin
carried to sufficient depth would suffice to arrest the progressive
motion, a state of equilibrium becoming established when stopped
by the barrier. An interesting case, illustrative of this fact, was the
partial destruction of a small fishery harbor at Tei, in the Kochi

Prefecture, built, some 200 years ago, by an eminent engineer and

statesman Kenzan Nonaka. The harbor, as shown in Fig. 4, P1. 1,

consists of nothing more than a basin communicating with the sea
through a short canal, which is protected at its outer end with stone
piers and a groin. The groin, which as constructed had extended
as shown dotted, and held in check, as it were, the shingle beach
lying to the south of the pier. The basin continued to be of use
for fishing crafts without any trouble, beside occasional dredg-
ing of silt and sand, until within recent years, when a certain
governor of the land, less wise than Kenzan, seeing no reason why
the groin should be projecting so far out, and that the piers be of
unequal lengths, ordered them to be trimmed, as shown in full

lines, and had the stones used for other purposes. The shortened
groin, no longer covering the full width of the zone of shingles,
allowed the latter to be drifted into the canal and the basin, com-
pletely filling them up to the brim in the course of less than a
year. The groin and the pier have since been extended, and the
basin has been restored to its former state.
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