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PROCEDURE

I have chosen to investigate the deflection curve for a
horizontally loaded sheet pile, and to draw from this investigation
information that may lead to a better understanding of the behavior
of sheet piling due ‘o horizontal loading. |

I proceed fram the basis that as the pile is first loaded,
it is infinitel& stiff and simply deflecfs in a straight line. The
forces acting upon this infinitely stiff beam or pile are in equilib-
rium and hence eny additional forces that might be applied to it.due
to the release of this infinite}y stiff pile mﬁst slso be in equilib-
rium. These forces may be found from the differences in the deflec~
tions between the assumed and computed pile.

The first assumption that must be made is in what menner does
the soil pressuré vary with depth? For the sake of simpliecity I have
chosen‘that it varies as a straight line. This assumption is in clése
accordance with the manner in which sandy soil will act, but variés
from that of clay considerably.

In the first celculations I will prove thaf the infinitely
Btiff pile, when loaded horizqntally at the top, will rotate about a
point three-quarters the length from the top. From this deflected
position I will find the deflection curves for the first approximea-
tion, provided the pile was released from its infinitely stiff
condition and éllowed to bend. This added deflection will causé &

new set of forces to be set up and thus these forces will cause an



added deflection. This process wiil be continued until the amount
of added deflecticn will become negligible.

The forece applied to & pile is proportional to thse soil
pressure "e" and to the deflection "u". The soil pressure "e" is
.proportional to the depth, varying as a straight.line, thﬁs meking
the force applied to the pile proportional to the depth and the
deflection:

Equo 1. f= euy

y being the depth

If the total forces acting on the pile are in equilibrium,

then the summetion of these forces must be equal to zero.

Equ. 2. H = o

£
H = 4£e uY¥ dy =0

The pile being a free ended beam, the summation of the mo-

ments about the end must also be equal to zero.

Eque 3. M = 0

L
¥ = j;euyzdy-o

The equations 2 and 3 make it possible then to find the
forces apﬁlied and the amount of deflectiom.

If these two unknowns are found for each subsequent deflec~
tion, and these deampen to a zero vélue, the total deflection end

forces may be found.



For my first deflection I will caloulate both enalytically
-and grephically, end the sﬁbsequent deflections I will do only
lgraphically.' The graphical method may introdﬁcé a gmall humen errof,
but I will put this as small as possible.

I will now proceed to determine fhe point of zero deflec-
tion for the infinitely stiff pile. A:ter this,I wili determine the
first deflection snalytically, and finally give the results of the

subseguent deflections from the graphical method in tebles 2 and 3.
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CONCLUS TOS

Finding the deflectibn curve for a pile due- to a horizontal
load has proven to Se-most iﬁtaiesting;"The final ourve for the :
deflection of the pile as seen in figure 3 is very much dlfferent frem
that of the straight llne as was assumed in the beginning.

The results ebtained in this investigation, both. from the
qnglytiéél and grgphical’meﬁhod; éreﬁin very élése’agreement, and the
best place to compare thé result; is‘in thevoalqulation fof the
originél deformation "QW. By fhe énalyticai method from squation 7,

A » Where by the graphical method Q = k

= , giving an
error of aboﬁt three per cenﬁ, which for 511 practical pﬁréosesvis
negllgible. | |

‘If the results of table 2 are studled, one can see that the
_ aﬁoﬁﬁtlof'added deflection obtained by each trial is less. This_is
an indiéation that the curve is gradually becoming fixed, but a£ é_v
very slow rate. | | |

It isgnoticed‘in equation 7 that the origiﬁai deformation
Q" is in proportion to‘the soil pressure "e" but the results of fhe

I
added deflectlon are in terms of

‘which are not found in equa-

,t1on 7,-80° for the saka of sunpllcity I have taken the soil pressure
wan o _1080EI

"ve' -—--'3-‘;?-_‘--*-“ « By assurmng this value of ™ e", the value of
Q= _E_é:h_.'and makes it possible to add the
60 E I '

original deformation of the infinitely stiff pile to the added A

: daflecticns fqund by the 1nVestigation, o that a final ourve
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can be obtained. The finel results may be found in table 3, and the
deflection curve from the results is shown in figure 3. |

The shape of the final deflection_curve of figure 3, is
quite different fram the deflection curve of»the Infinitely stiff pile.
Upon examination of this curve we find that we héve two points o£ ZeBa
bend, and the lower end of the pile is deflecting in the same direofidn
as the top. '

I was able to carry the inveatigation through only elght
trials, and the final deflection curve would only be obtéined after an
infinite number of these trials. If this had been done the curve in
the lower’portion'wouid_have looked like a damped sine curve instead of
being as it is shdwn_in figure 3.

The poiﬁfs of zero deflections iﬁ the géneral case an almost
infinite in number, because of the curve being g'damped sine curve,
which will cross the zero line several times, but I belisve for practi=-
ical purposes this curve shows the general shape.

The distence the first point of zero bend moves ﬁp from the
>three—quarter péint of the infinitely stiff pile, is in relation to the
moment of inertie of the'pile, and must be consﬁdered in design.

In genéral it can be seid that the deflection curve for e pile

due to a horizontal applied load is:

N

0 =
p 18 P 314y | P1
,,,:3 = % L; v }f + Ky
. Bl o e 60 E I

Ky being a variable with the depfh, and may be found by determining

the added deflection.
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