Water tank
pullt to last
00 years

Reprinted from
Nickel
Volume 10, Number 1, September 1994

NICKEL DEVELOPMENT INSTITUTE
NiDI Reprint Series N° 14 030

North America

Nickel Development Institute
214 King Street West - Suite 510
Toronto, Ontario

Canada M5H 3S6

Telephone 1416 591-7999
Fax 1416 591-7987
Europe

Nickel Development Institute

42 Weymouth Street

London, England W1N 3LQ

Telephone 44 171 493 7999
Fax 44 171 493 1555

Nickel Development Institute

European Technical Information Centre
The Holloway, Alvechurch

Birmingham, England B48 7QB
Telephone 44 152 758 4777
Fax 44 152 758 5562

Japan

Nickel Development Institute

11-3, 5-chome, Shimbashi

Minato-ku, Tokyo, Japan

Telephone 81 3 3436 7953
Fax 8133436 7734

Central & South America
Nickel Development Institute

c/o Instituto de Metais N&o Ferrosos
Av. 9 de Julho, 4015, 01407-100
S&o Paulo-SP, Brasil

Telephone 5511 887 2033
Fax 5511 885 8124
India

Nickel Development Institute

c/o India Lead Zinc Information Centre
Jawahar Dhatu Bhawan

39 Tughlagabad Institutional Area
Mehrauli-Badarpur Road

New Delhi 110 062, India

Telephone 91 11 698 0360
Fax 91 11 698 9522

Australasia

Nickel Development Institute
P.O. Box 28, Blackburn South
Victoria 3130, Australia

Telephone 613 9878 7558
Mobile 61 18 346 808
Fax 613 9894 3403

South Korea

Nickel Development Institute
Olympia Building - Room 811

196-7 Jamsilbon-Dong, Songpa-Ku
Seoul 138 229, South Korea
Telephone 82 2 419 6465
Fax 822419 2088

The material presented in this publication has been prepared for the general information of the reader and should not to be used or relied on for specific applications

without first securing competent advice.

The Nickel Development Institute, its members, staff and consultants do not represent or warrant its suitability for any general or specific use and assume no liability or
responsibility of any kind in connection with the information herein.



@ NETWORK

Water tank built
tolast 60 years

BY K. KUWAYAMA

The city of Matsuyama on the
Japanese idand of Shikoku has built
the country'sfirst stainless steel
municipal water tank in order to
ensure its residents a safe, steady
supply of drinking water well into
the Twenty-First Century.

Large water tanks are usually
made of concrete, but the oxidation
of chlorine that is added to the water
to kill bacteria neutralizes the surface
of the concrete walls, promoting
corrosion of some of the reinforcing
bars and causing degradation of
equipment. This makesit necessary
to conduct repeated repairs at
great expense.

Before building the ¥230 million
water tank, the city undertook a
comparative study of tank construc-
tion using reinforced concrete,
prestressed concrete, mild steel and
stainless steel.

Stainless steel was found to be
superior in al six areas studied: ease
of construction, length of construction
period, resistance to earthquakes,
ability to be made watertight,
corrosion resistance, and durability.

The least expensive material for
constructing the 4,600-m’-capacity
tank was found to be prestressed
concrete, but stainless steel was the
least expensive to maintain. And when

Matsuyama's municipal water tank is
constructed of three grades of stainless steel:
$30400, S31600, and S31803.

a comparison was made of total
construction costs plus maintenance

steel was the best option, based on a
useful life of at least 60 years.

The city undertook
a compar ative study
of tank construction

among concrete,
mild stedl and
stainless stedl.

Stainless steel is generally arust-
resistant material, but the right type of
stainless steel must be selected for
specific conditions. The water tank
presented an interesting situation
because the inner wall must perform

costs, the results indicated that stainless

in three types of environment: the top,
where it is always exposed to gaseous
conditions; the middle, where the
water level fluctuates leaving the wall
alternately dry and wet; and the
bottom which is always under water.
Therefore, three types of stainless steel
were used.

The cylindrical tank measures 22.30
metres in diameter and is 16.16 metres
high with side walls 13.70 metres
high. The dome-shaped roof and
upper 7.5 metres of the side wall,
which is most affected by fluctuations
of the water level, is made of 6-mm
thick S31803 for its resistance to
chlorine. The floor, also 6 mm thick,
and the lower 2.2 metres of the side
wall, 13 mm thick, is austenitic
stainless steel S30400. The four-metre
intermediate portion of the side walls,
from nine to eleven mm thick, is of
nickel-containing S31600.

Reinforcing materials for the side
wall and the roof, the spiral staircase
and piping are all of S30400.

A total of 143 tonnes of stainless
steel was used — 76 tonnes of S30400,
23 tonnes of S31600 and 44 tonnes of
S31803.

The city will do follow-up
investigations for crevice corrosion
and electrolytic corrosion before
proceeding with plans to build two
more tanks.
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