Problem Statement

For a pile _ stratum subjected to
horizontal soil movemefils . izoptal press f\;: are developed between
the pile md the ® ot ¥eshitihg in, horizontal movements or
svay of the pile. Thef pild X . \ od  horizontally from
its specified locatio 2l ceeds the tolerance in
the foundation construc _ . This phenomenon contributes
to development. of bending BaEents OF dnitial curvatures in the pile,
with a ::-.‘_ __- ------- capacity from that
predicted forn 7 ric loading (1,2,3). The
sway of the pile csz ed. by hnrizmt.al soil mmanta is frequently

found some ﬂ:lu ﬂWﬂﬁg the foundation

construction. Ysuch hurimt%l soil movements may be induced by a
mﬂﬁ%wwmwm ot
vicinit.y of the pile and by excavation for foundation construction
without sufficient prevention of soil movements.

When this problem takes place in building or bridge
constructions in which driven or bored piles are used to transmit
loads from the superstructure to a lower stiff soil stratum, it

usually leads to conflicts among the concerning construction parties



since the presently available theories, guide lines, design codes or
standards can not be employed to 'produc:e a definitive solution to the

problem. The method selected is dependent on the Jjudgement of the
individual engineer.

Thus there is a great need to make a comprehensive study to

capacity of axially loaded

The objectives

o develop a computational

method to analyze of . les under horizontal soil

movements, to predict -- y and limits on sway of

piles, and to suggast.t. .a: sropriate guide lines for engineers to
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solve this controve
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The smpamof this rasmehistamfmulate a method of

predicting tﬁ Wﬁg ﬂ n‘ﬁ under horizontal
ural

soil movemehts ical engineering
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situatel in a soft soil stratum with the pile tip embedded

underlying stiff soil stratum, in which failure occurs when the
maximum bending moment in the pile is equal to the plastic or yield
moment of the pile section. The case of a short sway pile, in which
failure occurs when the soil yields along the total length of the
pile, and the pile rotates as a unit around a point located at some

depth below the ground surface, is not taken into account. Batter



piles, badly misaligned piles, and piles swayed by earthquakes, by
wave or wind forces, and by other effects are excluded from the scope

of this research.

Literature Review

les under horizontal soil
movements was initiad ' e nsing e concepts of beams on

elastic i‘mmdat.ims AN les. Solutions for beams on

elastic foundationsg are assumed to be
Winkler medium, were proposed By Hete 0. 1946 (4). Based on his

number of authors (5

piles were proposed by a
\\ lyses do not account for
continuity of the so | , the results cannot be
ralated directly to any/ofille mabeEjal properties of the soil. To
improve these -;_:___—___i, pass as a continuum,
Spiller and Stool O f analyses of the elastic

‘| u
pile in elastic s slast.ic-plast.ic soils subjected to lateral loading
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present.ed thelelastic analxse‘s of the h&ha.vinur of piles subjected to
u@%%a@mww%% B
ues of local yield of the soil on the behaviour of piles are

also incoporated in his formulation. It is interesting to note that
the elastic continuum approach used in those analyses represents a
more satisfactory idealization of a real soil mass than the Winkler or
spring approach. In recent years the method for determination of the
ultimate bearing capacity of rigid piles under eccentric and inclined

loads was proposed by Meyerhof and Sastry (15).



Broms (2) proposed a method for predicting allowable axial
loads of initially bent piles. By assuming the soil to be Winkler
medium, representing the deflected shape of a pile as a Fourier sine
series, and limiting the maximum soil pressure to one third of the
ultimate lateral resistance of the soil, a simple equation for

buckling load of the pile can bs derived and the allowable axial load

can then be computed. It was " d"Lhat the maximum stress in the
pile should not exceed e&oﬁ' the pile material
—

developed for the case of
laterally loaded pi " "_;‘.' los 6) proposed a theoretical
analysis of a sindle 5 14 \--_ horizontal movements
arising from an ext s "* ‘ is carried out using the
7 1 ded piles. Additionally, the
ascnptices regarding T N , which are the variation of

Young’s modulus - pressi az the pile, are also

the pile

i i press | the slope,
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examined to investigate the effect of various factors on pile
behaviour. These factors are relative pile flexibilities, the
boundary conditions at pile head and pile tip, soil movement
distribution along the pile and its magnitude, pile diameter, soil

modulus and soil-yield pi'essure distributions. Comparisons between

predicted and observed pile displacements, moments, and head reaction



show reasonably good agreement..

In 1979 Wu and Fox (3) attempted to make an analysis for
predicting the ultimate axial load of bent piles driven into a very
soft sensitive clay with pile tip embedded in a competent. gravelly
sand stratum. Case studies of ot
the proposed analysis. . s been carried out using
conditions of equilibriii*and Terzas ﬁ, equation of end bearing

capaci for a straf onparisona™
ty 8 / C pe. bet.wean predicted and
measured values show ) ‘ \

pe piles were conducted to verify

At present,
t»ﬂ l ?E-l‘iEt-F 'nf p e =T

more versatile and aCcuss mpared with conventional
theories as investigated .id i¥allabhan and Reese (17), Poulos
(18) and Chand * efore, the problen
of sway piles in thid ddrtect ively by using

the finite element Lm]mique
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