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The First Coke Oven Constructed in Japan Over a Quarter Century
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Abstract

After a quarter century in Japan, cork oven construction was accomplished at JFE Steel

Corporation West Japan works-Fukuyama.

The following is a report on the construction of the coke oven.
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1. Introduction

The construction of the first coke oven in Japan
In over a quarter century was accomplished at JFE
Steel Corporation West Japan works-Fukuyama.

It was a big project requiring over eight months,
sixteen thousand tons of brick and two hundred
workers per day during the peak construction
period.

The brick work in a coke oven consists of
Marking, Brick transporting and arranging, Brick
laying, Brick joint fixing and Clean up.

Around 1970, there were many coke ovens being
constructed and we maintained a coke oven brick
laying workforce at that time.

They were professional brick layers who could
handle any type of coke oven.

However no coke ovens had been constructed in
the past twenty-three years so now such a group of
bricklayers does not exist anywhere.

Constructing coke ovens is a challenge now with-
out such an experienced workforce.

Coke oven brick laying is shown in Fig.1 (Whole)
and Fig.2 (Part)

2. Difficulties in constructing coke ovens after a
quarter of century

(1) Insufficient number of brick layers
Recently the number of brick layers has
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Fig. 1 Coke oven brick laying. (Whole)
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Fig. 2 Coke oven brick laying. (Part)

decreased.

The insufficient number of brick layers
needed for large-sized furnaces is serious.

In 1999, the number of highly-experienced
brick layers in Japan numbered 170 with an
average age of 47.5 years.

(2) Non- existence of brick carriers

Workers who can carry bricks with a carry-
ing pole on narrow scaffolding do not existing
any more and carrying bricks in ones arms is
very hard labor too.

The solution to this problem is mechanization
of brick transportation.

(3) Standardization of each task

Each task used to be supervised by experi-
enced workers but in consideration of the insuf-
ficiency of experienced workers, it is necessary
to standardize and train workers for each task
so that work proceeds smoothly.

(4) Safety scheme

Carrying bricks and constructing scaffolding
is hard work.

So new methods, facilities and education
must be developed to ensure safety.

(5) Work efficiency

It is necessary to plan efficient procedures for

each task to ensure cheap fast construction.

3. New measures and results

(1) Coping with personnel insufficiency
* Preparation from the period of planning.
We started preparing personnel one year
before beginning construction.
Getting information from  experienced
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workers, making sure of the level of skill.

It was a hard task because of long term
blanks.

Finally we organize some groups which were
able to cope with each task with few experienced
workers.

» Using Chinese brick layers

We have employed Chinese brick layers since
1995.

This time we selected Chinese brick layers
who had experience in coke oven brick laying.

We were able to obtain excellent efficiency
and accuracy in each task, safety and communi-
cations within each group.

* Training of young brick layers

We trained some promising young brick
layers in advance and paired them up with
experienced brick layers.

They became skillful within two or three
months after the beginning of coke oven con-
struction.

Mechanization and labor reduction
* Unloading and carrying bricks

We used a suspension crane for unloading
bricks from ground level to working level and
used a roller conveyer for transporting them
into the coke oven.

This reduces heavy work and improves effi-
cliency and safety.

» Exclusive temporary scaffolding

We used to use wooden scaffolding but
adopted specially designed steel scaffolding this
time.

It improved efficiency.

e Clean up by vacuum cleaner

Cleanup 1s very Iimportant after laying
bricks.

We adopted a car loaded with an ultra-
vacuum cleaner.

This improved the efficiency and quality of
brick laying.

Instruction and inspection
* Education in advance and personal instruc-
tion

We explained the out line of this project and
gave some practical instruction to each worker.

We also explained the construction manual of
each task at the beginning of each part and
instructed the procedure of each task at every
morning.



Shinagawa Technical Report

Fig. 3 Starting meeting scene.
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We also confirmed and instructed the content
of individual task repeatedly at the site.

As a result, we achieved accurate brick work
with severe tolerance
» Self-imposed inspection

We carried out inspection at each layer and
instructed individually if necessary.

(4) Safety scheme
 Safety education

We instructed on safety during the prepara-
tory education, the starting and ending meet-
ings every day and appointed a safety patrol
team.

Starting meeting is shown in Fig.3
* Dealing with heat

We experienced heatstroke and decreased
efficiency during past summer coke oven con-
struction.

We installed an air-conditioner, and the rest
room, controlled working time, enforced face
checks of each worker and other measures to
avoid heatstroke during the intense heat of
summer from June to September.

4. Future

(1) Positive feedback for the future
We are hoping that this project will help
improve the efficiency and the safety of coke
oven construction in the future.
(2) Succession of technique
Skilled worker are very important.
We are making efforts to preserve and teach
coke oven construction techniques.

5. Conclusion

We are thankful for the warm support and in-
structions of the owner.

Extending the life and construction of coke ovens
has become one of the most important topics for the
steel making industry.

We were able to develop various new working
procedures and accumulate various techniques from
past coke oven construction through this project.

We hope to use those techniques not only for
renewals but also for large scale repairs in the
future.



