CHAPTER ONE HUNDRED SEVENTY
NEW TYPE BLOCKS FOR SEAWALL SLOPE PROTECTION

Osamu Toyoshima*

1. INTRODUCTION

Japan is a mountaineous country, and coastal areas have
been looked upon quite valuable.

In most cases, shorelines were slightly advancing until
1950, although there are some exceptional coasts which have
been under continuous erosion for more than a thousand years.

However, in the last thirty years, beaches began to be
eroded one after another, and the countermeasure against
beach erosion has become one of the most important problems
in the national land preservation.

Since the early 1960's, many seawalls against the beach
erosion have been constructed. The table shows the amounts
of the shore protection works constructed in the last
twenty years.

Total length of the coastline of Japan 34 064 km

Year 1962 1972 1982

length of seadikes 1818 km 2566 km 2889 km
length of seawalls 2686 km 4752 km 5665 km

number of groins 5448 8747 9790
number of detached 205 544 2831
breakwaters

Seadikes have been extended gradually year by vyear,
seawalls and groins show great elongation.And, detached
breakwaters also show a remarkable development in the last
ten years. The elongation percentages of these shore
protection works in these twenty years is seadikes 1.59,
seawalls 2.11, groins 1.80 and detached breakwaters 13.81.

Most of the seawalls constructed before 1975 were
vertical ones, and mechanism of beach erosion had not
exactly been known those days.As a result, some of the sea-
walls even encouraged the beach erosion contraly to
expectation.

The author then, proposed new types of seawalls.

The first type was the "Block faced seawall"” whose front
slope was covered with some artificial concrete blocks such
as armour units, and the second type was the "Lattice type
seawall”.
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In Fig.2,

M is the shore when the seawalls were constructed in 1961.
® just before the destruction in March 1977.

®just after the destruction.

After the first destruction in March 1977, the seawalls
in Shizuoka Coast have been broken down by the violent waves
one after another. The position of collapsed seawalls are
shown in Fig.3.
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Fig.3 Position of collapsed seawalls

Instead of usual concrete facing. concrete block facing
works was used as the restoration works, according to my
proposal. Fig.4 shows the structure of the restoration works

using the block facing.
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Fig.4 Structure of restored seawalls with block facing
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The blocks have good close connection with one another,

and there is no necessity for hooks (Fig.6).
Even if a block (black one in Fig.7) is removed, there
is little room to move for the six blocks arround(hatched},

because blocks are holding mutually.
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Fig.6 Facing style Fig.7 Remove a block(black one)
5. NEW TYPE SEAWALLS FACED WITH "LOTUS-UNI"

5.1 Characteristics
Standard cross section of the seawalls faced with Lotus-
Uni is shown in Fig.8.

Fig.8 Seawalls faced with Lotus-Uni block
Characteristics of this type seawalls are as follows.

1) There is no use for foundation, cut-off walls or steel

sheet piles.
2) Blocks differ only in thickness, and differrent type of

blocks can be used together on one slope as Fig.8.

3) The structure of this type of seawalls have flexibility,
roughness, looseness, and chain connection like gabions.
Once faced, these blocks shall hardly be decomposed by

wave powers.

5.2 Example works

An experimental work of the new type seawall using Lotus-
Uni block has been carried out on Muroran Coast, Hokkaido
prefecture, Japan, facing the Pacific Ocean.

In this Work, model 50H (2 ton) block is used on all the
slope. The cross section of the work is like Fig.8.














