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Synopsis

In recent activities on port and harbor construction works, many trials on the transpor-
tation of dredged soft mud with high density by using compressed air injection through
horizontal pipeline. These trials are the unique slurry transportation method using com-
pressed air in order to decrease apparent pressure gradient, which is quite differ from
usual way with large quantity of additional water. Because of an easy separation of air
from mud slurry at disposal area, this way can achieve the minimum volume of soil
disposal area, and which finally reads to minimize the amount of excess water to be
treated and should totally bring economic benefits on port and harbor constructions.

However, as far as the designing of such transportation system with compressed air is
concerned, it is urgent necessity to establish suitable design method because that present
situation are almost based upon the experience in actual activities. Therefore, the authors
reported the fluidity characteristics of soft mud slurry with or without air for non-
Newtonian fluid in the first report, whith could bring suitable and qualitative comparisons
concerning slurry transportation in horizontal pipe with compressed air.

In this paper, the experimental results in the report mentioned above are studied
comparatively with the data of execution by using actual plants, and the methods on
suitable designing are also discussed. In the verification with actual plants, two execution
data were employed, one is the data measured in Mie and other in Kumamoto. The
characteristics on mud slurry without air used in both fields were clarified by the room
experimental facilities, and the mud in Mie is treated as pseudo-plastic fluid based on
power-law model and, in Kumamoto, Bingham model is selected as suitable fluid model in
this paper.

For these mud slurry with high density, many items on pressure gradient, pressure
fluctuations, separation pattern of air and mud slurry in pipe , theoretical efficiency for
this transport system, etc. are clarified through this works.

Key Words . Non-Newtonian Fluid, Slurry with Compressed Air, Slurry Transport with
Compressed Air, High Density Slurry Transport, Dredging and Reclamation

*Director of Yokohama Machinery Office, 2nd Construction Bureau, Ministry of Transport.
(Former Chief of Dredging and Reclamation Laboratory, Machinery Division.)
**Member of Dredging and Reclamation Laboratory, Machinery Division.
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