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ON THE OUTLINE OF THE DESIGN OF FACILITIES
FOR LARGE SIZED DREDGING EXPERIMENT

Yasuji SAOTOME *
Teoru KIKUYA  *%
Kooji ISHIZUKA #%

Srnopsis

This technical note was written on the outline design of facilities constructed in 1965 for large sized dredging
experiment and recently was started to experiment on model bucket of bucket dredger.

The object of experimental study of this facilities are on the excavative mechanism of bucket, dipper, drag-
suction and pump-dredger, and first experimental study is on the study of the bucket’s excavative resistance fo-
rce.

The purpose of this study are to make clear on the relation among the bucket excavative resistance force, the
nature of the soil and bucket’s shape to be used, and to design for better effective Lucket and quantitatively to
express the influence of the nature of the soil.

The material to be used are sand, gravel, clay and their mixture which are consolidated by tire-roller. The
bucket’s shape to be used are the shape of conventional buckets and improved new shape of the buckets.

The contents of this technical note are roughly as follow,

1. Purpose of experiment.

To design for better bucket though proving factor in connection with relation about excavating capacity of
buckets, the nature of soil and shapes.
2. Decision of elements.
Bucket excavating capacity is 2000 kg to edge of blades horizontally,  The sand tank has dimension of
4 X 4 x70m (width x height x length),
3.  Measurement method.
Calculates the excavating power at bucket blades horizontal and normai components. The measurement of
its normal and horizontal components is to be made respectively by load cell. Other gauges to be used are

a torque meter and a speed meter. The measured data will the recorded at an electromagnetic oscillograph

through a strain meter,

4, Regarding testing equipment.

1) Qut line of testing equipment.

Testing equipment is constitute of testing machinery, electric apparatus, tunning rail and sand tank.

2} Controller.

The terms of design are.  The pulling capacity is 4000 kg at velocity of 18. 3m/min, 4 step change
at velocity of 0. 6~60 m/min, drive system rack-pinion type, motor, 11 kw, 1650~165 rpm, feed system,
wire reel lype and the total weight is 4300 ke.

3) Wire reel device.

The reel drum will control expansion and contraction of the cable which feed to the testing equipment.
Reel drum, 1400 % 600mm (diameter 3¢ width), slipring, 200V, 3 pole, 4004, use wice is Rubber-insulated
and the longth is 70m.

4) Running rail.



33

7.

F

#*  Research

Roller. Total weight, 2000 ke,

The rail is used to let the testing machinery to run on and the length is 60m.
ats are consited of I beam, light rail, and racks.

5) Testing car.

The important eleme-

The terms of design are.  Tumbler driving torque is 2000 kg. cm, the edge force of bucket is 2000kg.

Its constitution are track frame, upper frame, ladder, a temdler driving apparatus. No driving apparatus is

provided for the testing car to run. A tumbler is equipment at the top of ladder where three buckets

are installed.  These buckets excavate soil by rotary motion,  Bucket rotation, 1 ~10 rpm. Tumbler

driving motor, 30 lew, 1250~125 rpm.  Total weight is 11, 360 kg,

6) Electric apparatus.
This article refers to the electrical machinery which have been used for the testing machinery.
Testing sand tank.

This article refers to the equipment and construction method, The length is 70 m.
Building.
A steel-frame construction building provided with a control room, and an analysis toom at the second

fleor, and a hangar for the experimental machirery and a store room al the ground floor.

Safety apparatus.
Frictional slip instrument.  Load cell appararatus,
This article relers to binding of testing material and test for soil.

The binding of the soil for the time of testing are made by used of Roller, The specification of Tire

Tank capacity 3 m® and 11 tires,

Chief Research Eegineer, machinery Division.

Engineer, Dredger and Construction Equipment Laboratory,
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