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Study on the Visualization of Soil Turbulence Surrounding the Screw Pile Using
Thermography
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Abstract
Using of a screw pile in building foundations results in turbulence in the surrounding of the pile. The actual area of soil
turbulence cannot be easily evaluated due to difficulty in accessing the area beneath the surface. It has been found that the
bearing capacity of the pile was affected by the shear stress of soil under the tip of the pile. The area influenced is decided
only on the basis of estimation from the results of load tests. This article proposes a method of visualization using
thermography suitable for evaluation of possible construction methods of pile and ground improvement.
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Fig.l1 Thermography System
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Table 1 Specification of thermography equipment

Item Contents
Number of optical 240 to the perpendicular view of a
scanning lines heat picture
Decomposition capability 300 or more

of horizontal picture

View angle 30°(H) « 28°(V)

Camera 16cm ~ oo of whole camera part

Focal length surfaces

L range 1.2 ~ 5.6um. M, H range

Detection wavelenght 3.6 ~ 4um (H,0, CO, gas

fegion penetration wave length belt)
Temperature measurement | -40 ~ 2000°C (automatic change of
range a three-step range)

Number of optical 240 to the perpendicular view of a

scanning lines heat picture

Number of display pixels | 512(H) » 240(V)

Non-interlaced TV framedisplay by

Controller | Display form digitalized data memory built in

View angle is displayed by 30°,

Zoom Function
25°,20°, 15°, 5°
Temmerature ranse 1,2,3,5,7, 10, 20, 30, 50, 70, 100,
P g 200, 300, 500, 700 15 step swiching
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Fig.3 Penetration equipment and the detail of screw pile

100
[

o]
(=]

N
(=]

Il

[
b

Ly

Passage mass percentage (%)
$
<o
——

0
0.001 0.01 0.1 1 10 100
Grain Size (mm)
Fig.4 Grain distribution curve of 7:3(sand : clay) ratio
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Table 2 Penetration speed and penetration quantity per rotation

Penetration Speed (mm/min) 45 90 270 450

Penetration quantity/

; 1.125 225 6.75 11.25
rotation (mm)
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Fig.5 Measurement situation by thermography (left), hardness

examination (center) and the position of a layer position situation
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Fig. 7 Temperature distribution of the soil sample by the various
kinds of mixture ratios (sand:clay proportion). 0.0°C correspond the

temperature of soil before experiment
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Fig.8 Results of hardness distribution(left), change of a coloring
layer(center) and thermography image (right)
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Fig.9 The temperature distribution Fig.10 The strength distribution by

of screw pile under ultimate load hardness tester
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Table 3 Hardness tester’s value and temperature variation

Hardness Tester Value (N/mm’) Temperature (AC)
0.15 00~05
0.30 05~08
040 08~1.0
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