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Experimental Studies on Negative Friction

Sukeo O-HARA, Tetsuro Yamamoro and Yoshio Tazaki

Abstract

In order to estimate the negative friction of pile, the experiments on two kinds of model pile were performed

using the consolidation test apparatus.

Fig. 2 and Fig. 3 show the expcrimental apparatus. The model

piles are a polyvinyl chloride pipe and a mortar bar, 3.2 cm in diameter.
The relations betwcen negative friction and consolidation stress are obtained by measurement of the point
resistance. From these results, we obtain the fact that the application of Broms’s equation for the calcu-

lation of the negative friction is most adcquate.
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Fig. 1 Negative friction mechanism.
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Fig. 2 Outline of experimental apparatus.
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Table 1 Model pile

Polyvinyl ch-

Type of model pile loride pipe Mortar bar
Outer diam. (mm) 32 31
Thickness (mm) 3.6

Effective length 371 379
(mm) : :
Young modulus 2 46X 10 2.00%10°

(kg/cm?)

Fig. 3 Experimental apparatus.
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Table 2 Physical properties of clay

Specific gravity 2.67

Liquid limit (%) 65.1

Plastic limit (%) 28. 1

Plasticity index 37.0
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Fig. 4 Grain size distribution curve of clay.
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Fig. 5 Void ratio-consolidation stress curve.
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Fig. 6 Distribution of settlement of clay.
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Flg. 7 Types of consolidation settlement of ground.

(a): Uniform settlement. (b): Drainage from

both upper and lower boundaries. (c): Drain-
age from upper boundary. (d): Drainage from
lower boundary.
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Fig. 8 Relationship between point resistance and
consolidation stress.
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Fig. 9 Ratio negative friction to consolidation stress
at each consolidation stress.
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Fig. 10 Relationship between point resistance and
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Table 3 Comparison experimental values with calculated values by Broms’s equation

Experimental Values(kg/cm?)

o5 (kg/cm?) f+=(0.20~0.25)0% e e e e
Polyvinyl chloride pile Mortal pile

0.008 1.6X1073*~ 2,0 X107* 1.75%x107%~ 3.2 x107® 1.80x107%~3.67x107%
0.017 3.4 » ~ 426 » 2.8 # ~ 4.24 7 3.25 # ~4.04 »
0.033 6.6 » ~ 825 »# 4.63 7 ~ 6.94 » 5.07 » ~5.91 »
0. 050 10.0 » ~12.5 » 6.55 » ~10.10 ~ 8.14 » ~9.09 ~
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