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Experiment on Reduction of Soil Adhesion Force and Sliding Resistance of
Earthworm Non-smooth Surface
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(Jilin University , Changchun 130025, China)

Abstract

Taking earthworm ( Eisenia foetida ) as the study object, six surface specimens including
motionless, extending and shrinking of the forehead and body were prepared according as its movement
characteristic. The soil adhesion force and sliding resistance experiments of earthworm non-smooth
surface specimens and steel specimen were conducted on via a tiny adhesion testing system. The results
showed that the shrinking specimen had best reducing soil adhesion force and sliding resistance ability,
then were motionless specimen and the extending specimen respectively. The forehead sample had
better reducing soil adhesion force and sliding resistance ability than the body sample. In the test
condition, the soil adhesion force and sliding resistance of the forehead sample were 25% and 61% of
that of the steel specimen respectively. The soil adhesion force and sliding resistance of the body
sample were 44% and 71% of that of the steel specimen respectively.
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Tab.1 Plasticity parameters and particle size

distribution of iron clay %
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Fig.2 Tiny adhesion testing system
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Tab.2 Soil adhesion force of surface specimens

v 5/ IMH /Pa KB /Pa F-HIME /Pa b 22 HEAT 2% RS 2R /%
RS 781.06 1151.50 998.28 117.94 15 455.67 35
S A 722.26 1011.36 844.12 85.54 8130.75 45
W s 301.35 456.93 387.16 45.49 2299.41 75
RS 961.87 1412.18 1207.21 255.64 72 615.53 21
Sl HE 812.91 1174.91 961.29 117.44 15 325.85 37
W A 439.04 824.67 673.80 118.97 15 726.36 56
Ginv e 1152.48 1.804.18 1530.17 205.98 47 140.16
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Fig.3 Relation curves of adhesion force against

soil containing moisture
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Fig.4 Relation curves of adhesion force against normal load
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Tab.3 Soil sliding resistance of surface specimens

Rk /M /Pa X KAH /Pa FY{H /Pa bRy 2 HEARTT 22 I BELZE /%
POk 2979.45 3413.10 3 186.64 128.77 16 581.41 28
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Fig.6 Relation curves of sliding resistance
against soil containing moisture
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Fig.7 Relation curves of sliding resistance

against normal load
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