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3. Experiment and Study on Negative Skin Friction on Piles
(1st Report)

Kunio TAKAHASHI*
Masatoshi SAWAGUCHI**
Koki ZEN*

Kunihiko SHINOHARA*
Koji HASHIMOTO*

Synopsis

To investigate the phenomena of negative skin friction, a small-size experiment was
performed. Two end-bearing piles and two friction piles were driven into the compres-
sible clay, and it was consolidated by a load on the ground surface. When the consoli-
dation finished, the settlement of the soil surface and the pile-heads of the end-bearing
piles and friction piles became 6cm, 1mm, 5mm, respectively, the maximum axial stress
induced in the pile shafts due to negative skin friction was 5kg/cm2. And by loading
and pulling tests on each pile which were performed successively, some differences of
bearing mechanics between end-bearing piles and friction piles were showed herein, and
furthermore, the upper limit of skin friction acting on the pile surface was found to be
smaller than the cohesion of the clay.

Negative skin friction calculated by current design creteria of port and harbour
construction is about three times larger than the value obtained from the experiment.
But, if the strength of ground soil much increases due to ground subsidence, negative
skin friction practically acting on pile surface might perhaps exceed the value calculated
from the strength of ground soil before consolidation. The value from the Bjerrum’s
method was 802 of the value from experiment. But more appropriate value would be
obtained by correcting the constant contained in the equation. In these two equations
which are above mentioned, the object is on a end-bearing pile and there is no consideration
about a neutral point. If the bearing stratum is not so much hard, however, it seems
to be possible to reduce the maximum value of negative skin friction. By the authers’
method, large value was obtained compared with that from the experiment. And it is
difficult to find the necessary constants to calculate, but the equation appears to explain
the phenomena of negative skin friction reasonably.

The authors reviewed some reports discussing this phenomena in the Proceedings of
7th and 8th International Conference on Soil Mechanics and Foundation Engineering and
other papers.

*
k%

Member of the Foundation Laboratory, Soils Division
Chief of the Foundation Laboratory, Soils Division
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oL, FHEERZIVRFIF VIV 2V vwID
FThE, KETFBRTLIEETHY, TOERRE
TR S CAEERERAINCL I h T i
X 30Tl d, BICdR~IX S e EoFEL L

— 81 —



EEE - ROER - &

#cpit 7 (kg/cr)

it - BEHE - BERLF

(cm)

Bjerrum

30—

40 —

RO

P4 Pl

B-14 5N 5

BDThHbD, o TZDEEER, FUAMEOEE
B & » THRZALEDCEOEENY d Rk L TF
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Thd, TUTER, BT, WAL TH bPILAR
BE#EL, chrHvCAmERERAMECE SR
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ficowT, §SEoERTEEBITY¥4#E D General
Report3® {23\ C, RKOX I LDEHYREESET
Wh,

MEBA LR XBELT, KRCIVAFT 47
7YV 7Y avhiEHbIRDHELTWES,

Taa=Kpotan@e+ £ pe az
hiz, AD0F2HEN, MR bhicFicic-, T
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OEMEEIVNEVE, & OESPIV, pe FEME
EENTHY, HEIETIHDNIVBETBRIOES I
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ERBELT5D,

vaz, Bjerrum 2, @WROTEHHE Ko, #HIELE
B K X b 3BT EfExAV, oot fEx
BRALLBEOHE 1HOEZRY, £1ox 3 izEz v
By BiMBRNRTWAL L, TOX3hFERzkS
ERTBTHLT, Think b, HLOoFEEHLIEET
ITv—FEMEohic s, Bjerrum 2HELT 5, it
¥, B2EYBRVLHTOEROENERHL—FT3
FBHE LT, £ WP L, TlhphhEwnzey,
FLTCZOEENEE » THENEZER LB b0 L
TWBZ EHFEFTN B,

%> T, FNELIPIVEHEILE, XHFFTF7Y
7 s vdE-1OffE 5, 3 LHEATMRKE 1B

— 83 —



BERE - ROEE -2 D - BESE - BALE

F-1 B oERERIAIEE /N EVEHCHT
CERTHRNTF 4T 7V av
(Bjerrum X b, 1973)

TYPE OF CAY Qe K Tact.
Silty 30 | 0.45 | 0.25p0
Low plastic 20 0.50 | 0.20p0
Plastic 15 0.55 | 0.15p9
Highly plastic 10 0.60 | 0.10p0
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