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Effect of Pile Construction on Lateral Behavior of Single Rigid Pile in Sand
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Abstract

This paper shows the results of model tests on the lateral behavior of single rigid pile,
which was constructed by driving, in homogeneous and non-homogeneous (two layered)
NakDong River sands. The purpose of the present paper is to investigate the effect of ratio
of lower layer thickness to embedded pile length, relative density of sand and pile
construction conditions (Driven & Embedded piles) on the characteristics of lateral behavior
of single pile. These effects can be quantified only by the results of model tests. As a model
result, the lateral behavior depends upon the pile construction condition in loose-density soil
more than in high-density soil. If the pile construction depends upon driving construction,
the decrease of deflection remarkably increases for both loose homogeneous sand and
non-homogeneous soil(Eni/En2=0.18) with high thickness of upper layer but the decrease of
maximum bending moment shows the opposite result to the decrease of deflection. And,
with respect to deflection, it was found that the deflection ratio (Vprven/VEmbedded) OF
embedded to driven piles has the ranges of 0.65 - 0.88 (D.=90%), 0.38 - 0.65 (D,=61.8%)
for each relative density of homogeneous soil and the range of 0.6 - 0.88 for
non-homogeneous soil. Also, in this study, the experimental equation for the effects of drop
height (DH) and H/L on the ratios of yp/yg and MBMp/MBME is suggested from model
tests.
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Lateral deflection Ratio
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For Homogeneous soil of Dy=90%
Case of 0.0 < DH < 5 :

yo/'yve = -0.014 DH + 1.0 (3)
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For Homogeneous soil of D,=61.8%
Case of 0.0 < DH < 5 ©

yo/ye = —0.086 DH + 1.0 (5)
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Maximum Bending Moment Ratio
by the Pile Construction
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Case of 0.0 < H/L < 0.25 :
MBMbriven/MBMgmbeddea =0.56 H/L + 0.93
(7
Case of 0.25 < H/L < 0.75
MBMp/MBMg = -0.12 H/L + 1.1 (8)

Case of 0.75 < H/L < 1.0 :
MBMp/MBMe= -0.44 H/L + 1.34 (9)

Telx, g ATl hE PerRE gD
5o Ho) AR vl tld 2YAY AdER

22 hilinear 9

Aetshd o1} 7
Srgeiet 2o

For Homogeneous soil of D,=90%
Case of 0.0 < DH < 10 :
MBMp/MBMg = -0.0175 DH + 1.0 (10)

Case of 10 < DH < 15 :
MBMp/MBMz = 0.825 v
For Homogeneous soil of D,=61.8%
Case of 0.0 < DH =< 15 :

MBMp/MBMg = 1.230 DH + 1.0 (12)
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