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1. Introduction

The configuration of a minipile is confined to pile with embedment length less than
three meters and diameter less than twenty centimeters. This paper presents a solu-
tion for the minipile with due consideration given to soil surface discontinuity and
avoid using coefficient of subgrade reaction which is affected by pile diameter and
non-linear load-displacement response, to evaluate its lateral resistance.

2. Method of Analysis

The proposed solution is intended for the minipile with embedment length, L less
then L, where L . is defined as the first depth of zero moment for semi-infinite
length type of pile. The pile with ratio L/Lmo ¢ 0.6 behaves like a rigid body and
the effect of bending behavior can be neglected, however bending behavior do affect
pile with 0.6 < L/Lmo < 1.0, but is neglected here as an approximation.

The soil along embedment length is divided into region I and region II. When a pile
is subjected to a lateral load, the soil rupture occurs in region I and progresses
gradually from the ground surface down to a deeper depth with increasing lateral
load. The soil in front of pile moves in upward direction, whereas soil at the back
moves downward to fill the void or remain in active state. Failure wedge as shown in
Fig.l is assumed and ultimate soil reaction per unit length is given by Reese et
al(1974) and Kishida et al(1977), which can be rewritten as follows,
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¥ 1is defined as the unit weight of soil, D is the width of pile, K, is the at rest
soil pressure coefficient, K, is the active soil pressure coefficient and <4 is the

cohesion value. In region II, the failure pattern assumed is shown in Fig. 2 and
ultimate soil reaction is quoted from Kishida et al(1979) as follows,

Pw(mM-¢ﬂ)ﬂ-—$n¢)
Yxl_cos(n/4+¢/2)cos¢

Pus =YX Ky = Exp({1.5%-¢)tan¢) - Ka—(

for sand and Puc = 8Cu  for clay. (2)

The soil in this region is in elastic state when Eqn. 2 is not violated and when
pile deflection is taken to be a linear function then the elastic soil reaction can
be expressed by the following equation.

Ps = asX? + bsX + ¢s for sand, and Pc = acX + be  for clay (3)

The following solution is obtained by considering the continuity condition between
region I and region 11, and force equalibrium at a point near the ground surface
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, whero Il is Jateral load and h is cccentricity

For any given load level the soil reaction and moment can be obtained by solving
the depth of region I defined by Z in Eqn.4. The maximum lateral load can be evaluat-~
ed by solving the maximum depth ,Zmax of region I by equating Egn.l and Egn.2 and
check against the ultimate soil reaction in region II

If this condition is violated,
the solution may be obtained by successive trial with a Z value that less than Zmax.

Deflection at ground surface can be estimated by Y
coefficient of subgrade reaction.
3. Comparation with test result

= bs/k, "where k is the

The proposed solution was compared with model test resultsl)'Z) using the same soil
parameters provided in the references. The results are shown here in table 1 and 2

respectively. Comparation with results from site test will be presented during the
meeting.

4. Conclusions and Remarks

a) Lateral resistance of a minipile can be estimated by assuming the soil with
elastic perfectly plastic response,

b) The proposed solution shows good result for pile with ratio L/L
approximation for pile with ratio 0.6 < L/L

¢) The proposed

mo .¢ 0.6 and good

o ¢ 1.0 as shown in table 1 and 2.

method of analysis can be extended to clay material,

d) The solution may be used to estimate the percentage increase in maximum lateral
load if the diameter of region I is increased. The last column of Table 2 shows
the estimated increase if diameter .in region I increased to threefold, however

these values need further confirmation,
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