CERX|BRAMATHY| =2 N18x& 3¥ 2019 94 pp. 49 ~ 77 DOI: https://doi.org/10.12814/jkgss.2019.18.3.069

J. Korean Geosynthetics Society Vol.18 No.3 September 2019 pp. 69 ~ 77 ISSN: 2508-2876(Print)  ISSN: 2287-9528(Online)

1.

28] Yt M= ZLof| f27F 2 x| Zlo] HHAskAT A
20160l = A% oA 5.8 20| z|&o], 2017 =
9

o X0 EXE Ho|E UEU=S X3E 8 =4

Analysis of Free Vibration Characteristics of Tapered Friction
Piles in Non—homogeneous Soil Layers

ofET, LED, oY, AT

Joon Kyu Lee', Junyoung Ko?, Kwangwoo Lee’, Dongwook Kim®**

'Nonmember, Assistant Professor, Department of Civil Engineering, University of Seoul, 163 Seoulsiripdae-ro, Dongdaemun-gu, Seoul 02504,
Republic of Korea

“Nonmember, Assistant Professor, Department of Civil Engineering, Chungnam National University, 99 Daehak-ro, Yuseong-gu, Daejon
34134, Republic of Korea

*Nonmember, Postdoctoral Researcher, School of Architecture, Civil and Environmental Engineering, Ecole Polytechnique Fédérale de
Lausanne, Station 18, 1015 Lausanne, Switzerland

‘Member, Associate professor, Department of Civil and Envirionmental Engineering, Incheon National University, 119 Academy-ro,
Yeonsu-gu, Incheon 22012, Republic of Korea

ABSTRACT

This paper presents a new analytical model for estimating the free vibration of tapered friction piles. The governing differential
equation for the free vibration of statically axially—loaded piles embedded in non—homogeneous soil is derived. The equation
is numerically integrated by the Runge—Kutta method, and then the eigenvalue of natural frequency is determined by the
Regula—Falsi scheme. For a cylindrical non—tapered pile, the computed natural frequencies compare well with the available
data from literature. Numerical examples are presented to investigate the effects of the tapering, the skin friction resistance,
the end condition of the pile, the vertical compressive loading, and the soil non—homogeneity on the natural frequency

and mode shape of tapered friction piles.
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Fig. 1. Schematic view: (a) geometry of tapered pile and (b) skin friction resistance distribution along the pile and (c) variation

of coefficient of subgrade reaction in soil
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Fig. 2. Axially loaded friction pile executing transverse
vibration: (a) deformed shape and (b) forces acting
on the small element
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Table 1, Comparison of natural frequencies for cylindrical end—bearing piles

Data source

Natural frequency w; (rad/s)

=1 =2 =3
@ Free—free end
Valsangkar and Pradhanang (1987) 7.372 1437 4385
Present study 7.366 1437 4385
@ Pinned—pinned end
Valsangkar and Pradhanang (1987) 63.15 2812 645.3
Karovsky and Lebed (2001) 63.54 282.0 645.8
Present study 63,54 282.0 645.8
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