FFA U =2 A39AP 1F 20239 1€ pp. 5 ~ 14 ISSN 1229-2427 (Print)
JOURNAL OF THE KOREAN GEOTECHNICAL SOCIETY ISSN 2288-646X (Online)
Vol.39, No.1, January 2023 pp. 5 ~ 14 https://doi.org/10.7843/kgs.2023.39.1.5

Analysis of the Shaft Resistance of a Pile Embedded in Sand Responding to
Ground Deformation by Model Tests of Simulated Ground Heaving

Al A F Shin, Sehee

o] 7] #H’ Lee, Kicheol

Abstract

The pile driving process may lead to ground heaving, causing additional positive skin friction to act on the piles,
compromising their stability. This study proposes a new pile foundation type that can reduce positive skin friction. This
was investigated by designing and constructing a pile with a hydraulic cylinder which actively responds to ground
deformation. The newly proposed pile design was compared against traditional piles in multiple model tests where ground
heaving was simulated. In the tests, base load and total shaft resistance were measured during ground heaving and with
expansion of the hydraulic cylinder. As a result of the tests, a very small amount of expansion of the hydraulic cylinder
member completely reduced the positive skin friction and increased the base load. Excessive expansion of the hydraulic
cylinder, however, generates negative skin friction beyond the zero skin friction state. Therefore, it is necessary to estimate
the appropriate level of hydraulic cylinder expansion, taking into account the amount of ground heaving and the allowable

displacement of the pile.
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Fig. 1. Load transfer mechanism of pile (modified after Das and Sivakugan, 2016)

DAY S S8 Xt SIIAl AR E XIBHl OHEE KBt BHe (IS8 252 =8 0 F XN

0

g

0o
HT
x
-3



Q=0

A

‘ Increasing
* positive friction

I Ground heaving

Negative friction

- i PP

-— — - inp up

Q-1, End bearing capacity

Q, Q

Fig. 2. Load transfer mechanism of pile due to ground heaving (modified after Samui et al., 2020)
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