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Study on spatiotemporal distribution of excess pore water pressure in
clay after static pile sinking

ZHANG Zhihui, ZHU Wenwen, MA Tian, LIU Jian, LIU Yangyi
(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: To understand the influence of the excess pore pressure around the pile and at the pile end in layered cohesive soils after pile
sinking on the soil compaction effect of pile driving, by using in-situ tests and numerical simulation methods, the spatiotemporal
distribution characteristic of the excess pore pressure at the pile-soil interface and the variation law of the overlying vertical effective
stress with time were analyzed. On the basis of the hydraulic fracturing theory and the cavity expansion theory, the modified Cam-clay
model was introduced to derive the modified formula for calculating the overlying vertical effective stress and excess pore pressure at the
pile-soil interface during the consolidation of soil around the pile. The results show that from the point of view of time, the excess pore
pressure dissipates with time and the overlying vertical effective stress increases gradually under the external load of the pile top; After
30 days of pile formation, the excess pore pressure has basically dissipated, the overlying vertical effective stress no longer increases,
and the foundation soil is in a resting period. From the point of view of space, the excess pore pressure increases with the increase of
pile burial depth, and it increases faster in the clay layer with poor permeability; Under different load conditions, the smaller the
horizontal distance from the pile center and the vertical distance from the pile end, the greater the excess pore pressure; The maximum
excess pore pressure near the pile end and pile center is negatively related to the pile top load.

Key words: static pile sinking; clayey soil; excess pore water pressure; overlying vertical effective stress
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Table 1 Physical and mechanical indicators of soil layers

[ o [T gy R ERAUR LTS RAET
EKE/ % MPa MPa BB/ kPa S/ () (kN/m”)
@® i+t 1.4 23.0 0.625 6.0 9 20 10 19.0
@, bSIY5 i o 2.5 37.7 1.100 3.5 5 12 6 18.5
Q, b 1.5 25.1 0.752 4.0 13 23 15 18.5
@; B BR AP 2.1 26 35 20.5
® BRI RE L 1.6 21.3 0.728 7.5 23 24 23 20.0
@ WmEEi+ 7.7 26.5 0.802 5.0 21 26 18 17.5
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Fig.1 Processed transducer
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Fig.2 Schematic map of transducer layout

around the measuring pile( unit: m)
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Fig.3 Distribution diagram of excess pore water pressure during the pile sinking
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