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Model Testing on the Behavior of Laterally Loaded Pile in NC Clay Soils
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Abstract

The pupose of the present paper is to estimate the effects of constraint condition of pile head,
ground condition{dry unit weight. 7,) and embedded pile lengths on the behavior of single pile
which is embedded in normatly consolidated clay. Experiment functions can be guantified to these
effects obtained from the results of model tests. The ground of model tests is normally
consolidated{INC) clay under three kinds of effective vertical stress.

The results of the model tests using the steel pile of two different embedded pile length and of
free~head and fixed-head show that the lateral load—deflection relationship is to be elasto - plastic
behavior below ¥u/¥u..=0.84 and that the reduction of lateral load of beyond max.imufn lateral
load{Q,...} at each model test is significantly time-dependent. In this study, it is shown that the
relationship of vield lateral load and maximum bending moment of vield state obtained from each
relationship of log Q@ —logy/D and logMume:—logy/D} seems to be more linear. The lateral load-
displacement relationship can be fitted to exponential function of time by model test results.

The effect of ground conditions on the ultimate and yield lateral load is fitted to exponential
function including the ratic of dry unit weight to maximum dry unit weight. When test by results
are compared with those from Broms and Budhu et al., the predicted results are over-estimated
about 27 —87%. In effectivity of constraint condition of pile head on the lateral load-deflection

response, the Quu/Qw. — ¥/D relationship is highly non-linear and fitted to parabolic function,
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Table 1. Summary of the pile gondition, ground conditions, and model tests results

condi [ | o T Time for
, ondition ;
Test e, " L A y Q. 4 M*y . . residual
. of | T ¥ ama (kg) a b laterai
code |(kg/em®) | (em) [(g/cm’} (keg) (kg * cm) load
pile head :
{rnin)
KLol 0.2 Free 21.0 0.950 0.875 1.25 1.50 9.1 - - -
KLo02 0.4 Free 21.0 0.973 0.897 2.01 3.00 2.9- 2.93 -0.041 20 J
KL03 0.4 Free 36.0 0.973 0.897 - 3,40 30.8 4.83 -0.016 20
KL04 0.4 Fixed 36.0 0.973 0.897 - 4,30 28.5 6.18 -0.024 37 |
KLO05 0.4 Fixed 21.0 0.973 0.897 2.05 3.10 - 2.38 -0.049 [ 40
KL06 0.567 Fixed 36.0 1.032 0.951 - 6.05 37.4 .37 -0.025 40
[ KL07 | 0.567 | Fixed 21.0 1.032 | 0.951 3.09 5.99 22.5 5.38 -0036 25
KLOU 6.567 Free 36.0 1.032 0.951 - 4.60 30.5 3.95 -0.011 33
KL09 } 0.567 Free 21.0 ‘ 1.032 } 0.951 L 4.30 7.48 31.5 5.42 -0.019 36

#a, b and M,B.M are independent ccefficient of Eq. 5 and maximum bending moment, respectively.
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Lateral load, Q(kg)

(a) Pile with free-heads
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