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Experimental study on interfacial bearing mechanism of piles
in cohesive soil
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Abstract: The interfacial force of the precast pile with different roughness was measured by indoor direct shear test in clayey soil.
The changes of the pore water pressure and soil pressure on the pile-soil interface were monitored by miniature piezo-resistive
sensors. The influences of interfacial roughness on interface shear strength parameter, interface resistance-shearing displacement
curves were qualitatively analyzed. The results show that the percentage of normal stress accounted by pore water stress on pile-soil
interface is about 10%, which is supposed to be taken into consideration in practical projects. The concept of pile-soil interface
resistance is presented and the resistance is contributed by adhesive force and friction force between clayey soil and concrete. the
friction force is the product of the normal effective soil stress and friction coefficient on the interface. As the interfacial roughness of
the concrete increases, the interfacial adhesive force increases and gradually closes to clayey soil’s inherent adhesive force. The
interfacial roughness slightly impacts on interfacial friction coefficient and interface resistance: the ultimate interface resistance and
shearing displacement increase with the increase of the roughness. The results provide references to the design, construction and
detection of the pile foundation engineering.
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Table 1 Physical and mechanical parameters of soil
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1.98 25.3 1.58 0.728 94.9 313 16.5 30 27 0.32 55 0.3
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Fig.1 Remolded sample production
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Fig.3 Water pressure sensor and earth pressure sensor

qi{ sa;!
4*-:1 m gﬁn

i

B5 REBIERERS

Fig.5 Data collection system

FEBATIN;  E S FAE L N B AERdsBL g )%
SRS EE FH DLW BR A S B S BEBEAT 5 B s 1)
SO . PIRE 5E G I R R o B e SR 1 v
ANBIYM &, RIS AR rh A 45 ) AR
FESERE, s HA 2 B2 5 Bl JEOIR L DA Rk
IO HHE TR T Aff 1800,

FREFEYIGN LA EN S (4 4kPa), R
kLA o AIFEVR R K 738 25, 50 100, 150 kPa
ZAF T AT YIRS, Wan sy 0 S iR
BRIUTARE 75 ) T L, 224955 v i 800t ) i ¥ R W 5023 )
R I AFLBR K R I AE AL, #E 30 min S5 H %L
fEE T foe ek T 8y BRI E N 1.0
mm/ min, 4E5Y)A R AR E S8 N 8Y ) ) R AR
4 BRI s A A R SR - A A
JE71 FUBRAKE S BSOS R R A B V) 75 TRk
TR TIRIETE RS 70 e 1T T, IVARGEAT 5 .
R 6 s, TAREIUIBIR LA 7.



2170 = +

Vaj 2 2017 4F

'.
El6 JRETRZER

Fig.6 Picture of concrete floor installation
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Fig.7 Picture of soil shear failure
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Fig.8 Interface pore water pressure curves
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Fig.9 Pore water pressure curve with normal stress
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Fig.10 Interface normal soil pressure curves
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