[AGGREGATES RESOURCES] 11-PM

Marine Fine Aggregate Resources

Exploration, Evaluation, Exploitation, Environmental Impact & Regulation

Masafumi ARITA
Former Geological Survey of Japan, AIST

Abstract

Construction aggregate is a important resource for development of the infrastructure.
Problems of land access, poor knowledge of environmental impacts, quality evaluation
for the resource, and the need for material at the lowest cost contribute to significant
extraction of sand and gravel from the fore- and near-shore and river plains resulting the
significant coastal erosion and destruction of the coastal ecosystems. For sustainable
development of the society, we must understand the suitable aggregate sources, resource
potential and appropriate extraction methods under the enough knowledge on the

technologies and methodologies for evaluation and extraction of marine aggregate.
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What is a concrete ?

A concrete is a solid body of cement, fine aggregate and coarse
aggregate.

Row materials ratios of concrete are 1 of cement, 2 of fine
aggregates and 3 of coarse aggregates , except waters.

Total aggregates occupy 83% in volume into concrete.

Change of Japanese society styles could not be completed
without huge supply volumes of aggregates.

A concrete civilization is equal to aggregate civilization.

A safety using life of concrete constructions after built is
generally considered 50 to 60 years.

Present concrete constructions such as building and traffic
systems have a necessity of reconstruction in future.

Preservation of stable supply of aggregates is the most
important problem in societies forming by concrete, not only past
and present but also future.

If we could not solve this problem, many ruins of concrete

constructions shall appear in future of the world. In the result, we
should return to social style without concrete.

This is the true nature of the aggregate problem.
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Aggregate Supplies in Japan ,1968 to 2005

unit: million tone
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Fine aggregates supplies for constrctions
in Japan from 1968 to 2005

Unit: million tones
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Original resources of fine aggregate in each prefecture
of Japan , 1997
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Potential areas of sand and gravel resources in Japan
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example of dry river aggregae mining




reclaimed ground in original level
after aggregate mining




restored farm land after mining




Potential change of fine aggragate supply

in one digging site

unit : cubic mater
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Potential change of fine aggregate supply

in one extraction site

unit : cubic mater
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Artificial Sand Supplies by Rock crashing in Japan

unit; 1000 tons
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Self-sufficiency in fine aggregates

unit : cubic mater
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Self-sufficiency in fine aggregate of Tokyo

unit : cubic mater

10000000

9000000

8000000

7000000

6000000

5000000
4000000

3000000

2000000

1000000

0

population: 1162 ten thousand

estimated necessary
population x 8000 cubic mater
thousand peoples

S EN S N O S S EN T I D N S EE N EN S E s Ee s mm s am s

900 ten thousand

cubic mater

natural sand

hlhﬂﬂﬂﬂmwﬂWﬂ

artficial sand |

e g g g g



Offshore fine aggregate supplies in Japan
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4500
4000 AV
3500 Vil Fe
3000 total supplies
. ; "
4 [ W ]
2500 - ] - S - ?
T o a g 4
2000 1 S =50 0
l: O Lo O | : 5
1500 - - *{Af‘ Bebai "
i O ;-
ho |
il - from continental shelf _
4 = | from Seto inland sea
500 35 %
)

o] I
Mo N O mE S NY W oo NYT O Lo N
=R L L O I N - R - - - - - - - -
223222929829 8828 8§ §



o

=== SMall grab bucket dra%ger used at near shore in the low demand stage

599GT class grab bucket draager at Seto in-land sea
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Hydraulic hose
Suction mouth
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Hydraulic submersible dredd9e pump
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Fig. 6 Vessel with hydraulic submersible pump
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Hose reel

)

Main engine

Genersator

Electric submers

Suction mouth

@3};

Flexible rubber hose

ible pump

Steel pipe \\\\\

Fig. 12 Vessel with hose reel
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Offshore sand resources and development of them

at Seto in-land sea, in JAPAN
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diffusion of muday water from pump dredger at Seto in land sea
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{1 . .- evaluation of influence' to sea enviroment
" by muddy suspension from mining dredger
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A magnificent expanse of water sparkling in vivid blue....
below the surface lies a wealth of untapped resources. .

Our desire is to utilize these effectively to create.a more comfortable

social environment and to maintain the beauty of our naturat

surroundings for future generations.

These themes are-at the heart of Komatsu's total technolo_gi'eé. e Rapd

guiding the company in laying a patﬁ into unknown ’ﬁeldse
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Muddy water return pump
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Fig9., 13 Muddy water return

Drainage pPit

\

Muddy water return hose

system (example)




Potentiality of offshore sand resources

development in sea areas of each
prefecture
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Self-sufficiency in fine aggregates
and their original resources in each
prefecture of Japan, 1999 . %
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Examples of answers for a quaZonnalre survey to many exparts on concrete from publisher
of Concrete Engineering in 1995.

Q --- Application field of concrete after 20
years?
For only sepecial constructions

Reduction of
application field

Enlargement
of application field

The same as
present application

Q---Development of a prevention technique
for deterioration of concrete constructions
after 20 years ?

Others

Possible

The necessaity of this technique by simple technique

become a lower by development
of very long-life concrete

Moy

@ndevelopment

of the complete means
of solving for this problem
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The total supplies of aggregate supplies

in every 10 years in Japan ,
except aggregates for road base

fine aggregates

unit : million tons
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