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ABSTRACT : Sampling disturbance can introduce considerable errors in the laboratory estimation of geotechnical properties of soils, and
the results obtained from sophisticated sampling and careful laboratory testing are not matching with field behavior. Therefore, it is
advantage to adopt in-situ testing techniques for the estimation of geotechnical parameters. Therefore, Screw plate loading test, one of new
field test technologies, has been investigated in this study. This test can be utilized to find out important properties of soils such as
load-displacement, elastic modulus, and shear strength The screw plate loading test modified from the plate loading test is an experiment
underneath ground by inserting a spiral type of auger screw. The structure and characteristics of the screw plate loading test device was
examined in detail. In addition, The new screw plate loading test device was manyfactured to refer the previous studies. The reliability of
developing screw plate loading test was examined through the analysis of the laboratory test.
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Fig. 1 Schematic diagram of the screw plate loading
test device [9]
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Fig. 2 Driven path of a screw plate in compacted
kaolin [10]

Suitable ratio of screw plate,

c/a = 0.125
b/a = 0.25
t/a = 0.02
Where,

The diameter of the loading shaft(2c)
The diameter of the screw plate (2a)
The thickness of the plate (t)

The pitch (2b)

Fig. 3 Suitable proportions of the screw plate [10]
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Fig. 4 Schematic diagram of the newly developed screw
plate loading test device
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Fig. 5 Photo of the newly developed screw plate loading
test device
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Fig. 6 Screw plate and loading shaft
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Fig. 7 Hydraulic cylinder apparatus

(c) No.2 cylinder
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Fig. 8 Loading system
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Fig. 9 Loading control and data collection apparatus
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Fig. 10 Operation principle schematic diagram of the
screw plate loading test
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Fig. 11 Schematic diagram of loading measurement
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Fig. 12 Schematic diagram of displacement measurement
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Fig. 14 Result of Loading transfer verification test
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Fig. 15 Displacement calibration test
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Fig. 16 Result of displacement calibration test
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Fig. 17 Particle size distribution curve
Table 1 Properties of Joomunjin sand
Description Symbol Property
Specific gravity G, 2.612
Max. void ratio € ax 0.845
Min. void ratio € in 0.617
Max. dry density ¥ dmax 1615
Min. dry density ¥ dmin 1.416
Effective particle size Dy 0.413
Dy particle size D, 0.451
D, particle size D¢ 0.492
Uniformity coefficient C, 1191
Coefficient of curvature C, 1.001




Fig. 18 Soail tank Fig. 19 Sand raining system
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Fig. 21 Relative density to falling height

Fig. 22 Spreading sand for making dense ground
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Fig. 26 Hydraulic hose
connected to No.2 piston
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Fig. 27 Penetration of the screw plate
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Fig. 29 Entire apparatus
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