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Field tests on excess pore pressure and soil pressure of pile-soil interface for a
single pile during pile-sinking in clay

WANG Yong-hong" %, ZHANG Ming-yi" % LIU Jun-wei" , BAI Xiao-yu" *,YANG Su-chun ',
SANG Song-kui', YAN Nan’
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Abstract: Stress change of pile-soil interface for jacked-in piles during pile-sinking in clay is a topic of concern in the
geotechnical engineering. A full-scale jacked-in pile is penetrated into the clay in Dongying city of China and studied by
monitoring the laws of the excess pore water pressure and soil pressure of pile-soil interface with depth at different pile
locations of A/L. The relationship between the excess pore water pressure of pile-soil interface and the effective pressure of
superimposed soil at different pile locations of /4/L and the characteristics of soil pressure of pile-soil interface at the same
penetration depth are analyzed. Especially the causes to influence the distribution of the effective soil pressure of pile-soil
interface are studied. The test results show that the maximum ratio of the excess pore water pressure of pile-soil interface to the
effective pressure of superimposed soil during pile-sinking is 1.08 at different pile locations of 4/L and decreases gradually
along the pile from pile tip to pile top. The soil pressure of pile-soil interface presents “lateral pressure degradation” with the
relative depth of the increasing pile tip (4/L) at the same penetration depth. The “lateral pressure degradation” presents
obviously with the relative depth of the increasing pile tip (A/L) . The effective soil pressure of pile-soil interface is only 10 kPa
at the location of #/L=11/12, and that of certain interface at other different pile locations of /#/L is 1.88~2.20 times the excess

pore water pressure of pile-soil interface. The proposed solution

is of great engineering significance for jacked pile construction HOTE. [F5ERR LT H (51778312, 41772318, 51809146):

and bearing capacity design in clayey foundation. W ZR4E R TR BB (2018GSF117010, 2018GSF117008,
Key words: jacked-in pile; pile-sinking; pile-soil interface; 2017GSF16107)
excess pore water pressure; soil pressure; field test WAEEAA: 2018 - 06 - 04
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Table 1 Physical and mechanical properties of soil layers

een e BE Kk Ami R OBROBRN e o Easn KR

m y/(KN'm~)  w/% e w/%  wp/%  c/kPa o) EJ/MPa C/(10°cm™s ) fu/kPa
4+ 2.44 17.0 — — — — — — — — —
¥yt 1.45 18.6 277 0792 285 196 100 18.9 6.0 3.14 95
MR L 1.31 18.4 30.8 0877 323 19.9 17.7 8.7 3.0 2.15 80
¥yt 2.39 18.8 28.0  0.796 289  20.0 9.5 19.9 6.5 3.52 100
il 3.66 18.3 315 0.892 323 19.8 18.8 7.2 3.0 2.34 80
¥yt 2.39 18.8 280 0793 289 199  10.0 20.3 7.0 3.21 120
MR L 7.17 18.5 308 0.869 326 19.9 18.3 10.3 3.8 2.45 88
¥yt 1.49 18.8 277 0789 286 197 107 20.3 7.0 3.67 120
¥yt 1.54 19.0 270 0754 287 202 11.7 22.0 75 3.88 160
Wb 17.68 19.3 240  0.692 — — 5.0 34.0 10.3 6.21 220
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Fig. 1 Schematic diagram of pore water pressure and soil pressure

sensors along pile
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Fig. 3 Time-history curves of excess pore water pressure of

pile-soil interface during pile-sinking
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Table 2 Average gradients of excess pore water pressure of

pile-soil interface
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