Chapter 13
AXIALLY LOADED PILES

13.1 Single Incompressible Floating Pile

This problem has been considered by Poulos and
"Davis (1968).

The distribution of shear stress along the pile
shaft is shown in Fig.13.1 for various I/d values
while the proportion of applied load transferred to
the base is shown in Fig.13.2.
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F1G.13.1 Distribution of shear stress along
incompressible pile.

Influence factors for the vertical displacement
are shown in Figs.13.3 to 13.6 for a pile in a finite
layer and for four values of vy (Poisson's ratio of
mass) .

The effect of having an enlarged base, diameter
dp, on the pile is shown in Fig.13.7 for base load,
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FIG.13.2 Proportion of applied load transferred to
base of incompressible pile.

—and~Fig:13:8 for-displacements
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FI1G.13.3 Displacement of incompressible pile in
finite layer. vs = 0,
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FIG.13.5 Displacement of incompressible pile in
finite layer. \’s = 0.4.
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FIG.13.4 Displacement of incompressible pile in
finite layer. vs = 0.2,
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FI1G.13.6 Displacement of incompressible pile in
finite layer. vs = 0.5. '










273
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278 AXIALLY LOADED PILES

13.3 Single Compressible End-Bearing
Pile

This problem has been considered by Poulos and
Mattes (1969a).

For a rigid bearing layer, the distribution of
axial load within the pile with depth is shown in
Fig.13.28 while the proportion of load transferred to
the pile base is shown in Fig.13.29.
of the top of the pile is shown in Fig.13.30.
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FIG.13.28 Load distribution in end-bearing pile.
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FIG.13.29 Proportion of load transferred to base
of end-bearing pile.

The displacement

1-0

L/d ‘5/
10 /r’
’/
0-8 % A

-
“
’ 4
7/
/ 50/ 4
100/,

4 -

e
s
7’
’
4
4
4
4
s’
s
s,
4
/

N

06 4

0-2}&

V3= OS5

——— Vyu O

[¢]
100 1000 10000

K

FIG.13.30 Displacement at top of end-bearing pile.

13.4 Negative Friction in a Single End-
Bearing Pile

This problem has been considered by Poulos and
Mattes (1969b).

For a layer underlain by a rigid base which is
subject to a vertical displacement which varies
linearly from S, at the surface to zero at the base
(z=L). Influence factors for the maximum load Py
induced in 3 pile (at the tip) are shown in Fig.13.3l.

Distributions of load along the pile are shown
in Fig.13.32.
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FIG.13.31 1Influence factors for downdrag load at

pile tip
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FIG.13.35 Interaction factors for two floating piles in a

semi-infinite mass.
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13.5.2 ANALYSIS OF GENERAL PILE GROUPS

The two-pile interaction factors in Figs.13.33
and 13.34 may be used to analyze the displacement and
load distribution in any general pile group by using
the principle of superposition, which has been found
to apply closely for pile groups.

For any pile < in a group of X .piles, the
displacement is

k
p(l P;o..+P)

p, = ..o (13.3)
k3 j=1 Jd ud

J#t

where p; = displacement of single

pile under unit load

Q. = interaction factor for
d spacing between piles
7 and g
Pj = load in pile j.

If the above equation is written for all the
piles in the group, and use is made of the equilib-
rium equation

k
P, = P, .eo (13.4)
G =1 J
where Pp = total group load,

the resulting equations may be solved for two limiting

cases:

(i) equal displacement of all piles. This
corresponds to a rigid pile cap, and the
distribution of load and the uniform dis-
placement of the group may be computed.

(ii) equal load in all piles. This corresponds
to a uniformly-loaded flexible pile cap, and
the distribution of displacement in the group
may be computed. ’

Typical solutions for the settlement and load
distribution in various pile groups are given by
Poulos (1968c) and Poulos and Mattes (1971b).

Similar solutions for pile groups having a pile
cap resting on the surface are given by Davis and
Poulos (1972). N

13.6 End-Bearing Pile Groups

For two identical piles resting on a rigid base,
interaction factors o are plotted against centre-to-
centre spacing in Figs. 13.36(a) to (¢).

As for floating pile groups, superposition may
be used to analyze any general pile group. Typical
solutions for the displacement of load distribution
within groups of end-bearing piles are presented by
Poulos and Mattes(1971b).
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FIG.13.36 Interaction factors for two end-bearing piles

resting on a rigid bearing stratum.






