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1. Introduction

When considering the history of demolition, we have to accept
that there are very few written records regarding demolition until
about 1965, except for summarized stories of those affiliated with
an architectural job. Contrary, there is a long-written history of
wooden construction as well as records of the application of
reinforced concrete on newly built constructions. In addition, it
was after 1955 (Showa Year 30) when the full-scale demolition

of a reinforced concrete construction was carried out.

2. Outline of Demolition for a Reinforced
Concrete Structure

The demolition of reinforced concrete structure started with
the use of chipping method in the 1950s. Although demolition
of chimneys was carried out during the World war II, the
demolition of reinforced concrete structure started much later
than the new constructions that were built after World War II.
A chipping hammer in Japanese is called, Gen-no which is a

large hammer with both hands that weights from 5 to 20kg.
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Fig. 1 Transition in Reinforced Concrete Structure Demolition Method
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The hammer drives an arrow (wedge) into the concrete and
breaks it into pieces. During the demolition of the Yurakucho
Pikaderie Theater in 1958, around 50 demolition workers
(known as Yamaya: a quarryman) worked day and night using
this method. This method of demolition was utilized in a
large-scale mobilization of labor. The beam was knocked off
the stirrup by flat chisel from above, and a rod was driven
between the axial main bars. The column was laid down and
then the hoop was cut. Here, the reinforcing bar inside the
concrete was taken out neatly.

Fig. 1 shows the transition of the demolition method for
reinforced concrete structures. After that shows the breaker
method, the wrecking ball method and the larger breaker
method. These are all types of destruction methods which
proceeded but due to environmental issues and concerns, the
use of wrecking ball methods have declined and larger breaker
methods have gradually changed from pneumatic pressure to
hydraulic pressure. When entering the 1970s, using the cutting
method, disassembly by parts, use of static cracking agents,
electrical indirect crushing methods and jacking methods were
tested. Currently, the crushing method is considered the
general-purpose method, replacing the wrecking ball methods
and larger breaker methods (Fig. 1). It has been said that the

speed of progress in the methods of demolition reinforced
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Fig. 3 Demolition due to pulling down (around 1963)

concrete structures were fairly slow, and the main reasons are

speculated to be as follows:

1. Demolition work on reinforced concrete structure has a
short history, and development research on the demolition
method started in 1970 or later.

2. In the past, local residents did not often make complaints
about the environmental concerns (pollutions, etc.).

3. Demolition using the wrecking ball methods and breaker
methods were really efficient.

4. There were many issues with the ordering system of the
demolition work. In other words, in order to receive orders
for construction post demolition, it is often the case that the
contract’s highest priority to be extremely lowly budgeted
and done in a short duration. Concerns regarding pollution
control was a secondary priority that came after that.

5. Reinforced concrete is a strong material and is hard to
demolish due to the following properties:

(a) It is difficult to cut with a normal blade, such as boring

(drilling a hole and enlarging an existing hole).

(b) The mass and volume are very large and it is difficult to handle.

(c) Would not burn and has a high melting point.

(d) Even though acids and other chemicals can be invasive, it
is extremely difficult to change the properties in a short
time and the permeability of the liquid is small.

6. The amount of demolished material (by-product) is large

and there is a limitation when reusing the material.

3. Year 1955-1966 (Development of the Era of
Hand Breaker Method)

During this period, the overturn of the structure was
incorporated where the floor slabs and beams were destroyed and
the walls and the columns were pulled down (Fig. 2, Fig. 3). At
the time, this method was named “Ootashi (=overthrow”,
where demolition expertise would describe this as a “man’s
flower”, meaning a man’s pride, proving their spirit and skills.
On the other hand, pick hammers have begun to be used to
shave/chip the floating slab foundations (slab-on-grade) and
rooftop cinder concrete slab structures.

After the Korean War, breakers were also used for
demolition work. Initially, the breakers were loaned by the US
military and weighed around 45kg. Eventually, the demolition
work was finally mechanized.

Prior to then, demolishing one floor took about a month,
which was a slow pace. However, along with the trend of
shortening the duration of construction period, demolition
work gradually moved toward mechanization. Picks and

breakers during that time seemed to have been used mainly



Fig. 4 Demolition due to a wrecking ball (Bank of
Japan Head Office around 1970)

for demolition of foundations, floating slab foundations (slab-
on-grade) and pavements. On the other hand, attempts were
also made to drop the wrecking ball by using a triad (three-
pronged) structure, and it seems that the reinforcing bars in
concrete were often collected after separating concrete into
small mass. Along with this came the domestic production of

picks and breakers that were light and durable.

4. Year 1965-1980 (From Wrecking Ball
Method to Larger Breaker Method, and an
Era of Pollution-Free Demolition Method)

Around 1965, among crane trucks and other large
machineries, the use of wrecking balls as a demolition method
has been more so established. In other words, it is a method of
hitting the floor slab from the upper floor in subsequent order,
pulling out the beams, cutting the beams, and finally pulling
down the columns and walls.

During the demolition work of the head office in the Bank of
Japan from 1968 to 1969, a crawler crane/truck crane was used
to vertically drop or shake a 1-2.5-ton weight (wrecking ball) to
knock down concrete parts. (Fig. 4). In addition, a thick and
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Fig. 5 Demolitions due to a hand breaker (Bank of
Japan Head Office around 1970)

heavy hose was laid around, and concrete was broken using
many of the hand-held pneumatic breakers (Fig. 5). In this
demolition work, iron mesh concrete in the vault (8mm wide
and 6mm thick expanded metal sheets were stacked at
intervals of about 25mm and pea gravel concrete was poured)
were demolished. However, since around 1970, due to the
social changes accompanied with an increase of vibration,
noise and dust pollution, demolition methods of reinforced
concrete structures using wrecking balls has become more
desirable and fit.

As a result, jacking method using hydraulic pressure



Fig. 10 Current crushing attachment and heavy
machine

(construction method of breaking up the beam/slab from
below with a jack: Fig. 6), crushing method (Fig. 7), and
cutting each material with a concrete cutter (Fig. 8), have
been devised and utilized. However, since these construction

methods were slightly expensive in practice and unrealistic,

they were demolished with wrecking balls and large breakers
(Fig. 9) with soundproofing measures. During this time
period, the Japan Building Industry Association created the
“Guideline for Pollution-Fee Destruction of Reinforced
Concrete Construction”. Research related to construction
methods using a crusher with slow detonation (slow
explosive), methods using static crushing agents, water jet
methods, electric heating methods, wire sawing cutting
methods, has been developed among with connections to the

method of demolition of the reactor vessel robot.

5. Year 1985- Current
(Era of Crushing Method)

In 1976, when a “nibbler” was introduced from the UK that
chews down bends, a new demolishing machine was built and
used by the hands of a demolition specialist/machine
manufacturer. This was partly due to the development of the
demolishing method, which had been led by construction
companies later transferring to the hands of a demolition
specialist/machine manufacturer. The crusher, which has
relatively low noise and vibration and is highly efficient,
drives away wrecking balls and replaces large breakers to
become the main stream of demolishing machines. The
crushing method is positioned as the most common method of
demolition leading up to 2015, today (as seen in Fig. 10).
Depending on the structure, shape, and location condition of
the target structure, either (1) lift the heavy equipment to the
upper floor and demolishes each floor from the upper floor, or
(2) demolition by a ground demolishing method that
demolishes from the upper floor in subsequent order by heavy
equipment placed on the ground. Ground demolishing method
(Fig. 11) has been applied to buildings that scale and height
from 3rd to 4th floor buildings since about 1980. However, in
recent years, a 40-60m class long-reach crusher boom has
been developed, and if there is an open space where a
demolition machine can be moved around the building, it can
be demolished from the ground up to a height of about 35m.
The operator decides to operate the crusher by looking at the
Photo of the camera attached to the top of the boom.

The demolition method from upper floor (Fig. 12) has been
used since around 1980, and is currently being actively
applied to the demolition of high-rise buildings in urban areas.
With this method, a crane for hoisting the crusher on the top
floor is necessary, and when using a crawler crane, it is limited
to a crusher with a weight corresponding to its lifting
performance. In general, the limit is about 15 tons.

In recent years, in particular cases, it has become difficult to
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apply the latest technology, the crushing method, to the
construction of new structures. Steel reinforced concrete
structure (SRC), concrete filled tube structure (CFT), and
reinforced concrete structure (RC) using high-strength and
ultra-high-strength concrete are extremely difficult to
demolish by the crushing method. These are important issues
that must be resolved in the near future. The mass demolition
of explosives utilized in the United States can also be seen in
Japan as well: it was attempted at the 1988 Tsukuba Expo
Dome, the Mitsubishi coal mine Takashima Company
Housing (Fig. 13), and the 1992 Lake Side Building (Fig. 14).

However, critics view that the application of the blasting

method to buildings in Japan is not simple from the
viewpoints of economic efficiency, safety, economic activity
limitation, and crime prevention.

It seems that collective demolition will continue to be
difficult in the future, and technologies like miniature blasting
and micro blasting, which demolishes members and block
division levels using as few explosives as possible, seem to be
useful. There are hopeful advancements that can be foreseen

in the near future in this field.



Fig. 14 Blast demolition

6. Ending

This article explained the transition of demolition
technology in Japan. The demolition work will be the process
of the vacant lot, or the skill of the demolition work: (1) To
demolish “safely”, (2) to minimize the damage/trouble for
surrounding neighbors in regards to noise, vibration and dust,
(3) with regard to the processing of demolishing materials, the
most important evaluation is “to not bring the natural
environment into destruction”, (4) cheap, and finally, (5)
speediness of the work. Those five aspects are considered the
axis of evaluation. To put it short, the goal of those involved
in the demolition work is to be able to demolish the land in a
clean and tidy manner without stressing everyone involved

during the process.
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