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ABSTRACT

A programme of pile test was carried out at
Chulalongkorn University campus, where there is a deep deposit
of soft clay, to examine the performance of laterally loaded
unrestrained piles. Short rectangular piles of 13 x 35 cm,
3.50 m. long and long piles of 18 cm. sguare 7 m. long were
employed. Maintained load (ML), constant rate of deflection
(CRD), quick maintained load and repetitive loading tests
were carried out on the piles.

The ultimate lateral resistance has been calculated by
Brom's method assuming that failure takes place either when
one plastic hinge form along each individual pile or when the
lateral resistance of the supporting soil is exceeded along
the total length of the laterally loaded pile. Lateral
deflections at working loads have been calculated using the
theoryvof subgrade reaction and the theory of elasticity.

The results from the proposed design methods have been
compared with test data., Satisfactory agrecment has been
found between measured and calculated ultimate lateral
resistance. The results confirm that the subgrade reaction
theory greatly cverestimates the lateral deflection of the

pile foundation, however good agreement is found between

iv



the measured lateral deflections and the predicted lateral

deflections, using a value of Young's modulus of 400 = in

the analysis.
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LIST OF SYMBOLS
The following symbols have been adopted for use in

this paper:

o e P x(cost * sin_Fx)

B = diameter or width of load plate, in cm,

B(x) = &P xlsinf x

clx) = &P x(cosP X - sinP x)

c, = cohesion determined from undrained triaxial, direct
shear or vane tests, in ksc.

D = diameter or width of test pile, in cm.

D(x) = e-Px(post - sian)

do = deflection cf load plate, in cm.

EP = modulus of elasticity cf pile material, in ksc.

Es = mocdulus of elasticity of soil, in ksec.

ESO = secant modulus corresponding to analf the ultimate
unconfined compressive strength of the soil, in ksc.

f = distance from 1.5 pile diameters below ground surface
to location cof maximum bending moment in cm.

g = distance from location of maximum bending moment to
bottom of pile in cm.

Ip = moment of inertia of pile section, in cm4.

K = kb, in ksc.

Ko = koB, in ksc.

Keo = k_ D, in ksc.

k = coefficient of subgrade reaction, in kg/cm3



k = coefficient of lateral subgrade reaction with respect
to moment acting at mid-height of short laterally
loaded piles, in kg/cm3

k = coefficient of subgrade reaction of sguare or circular
plates, in kg/cm3

k = ccefficient of lateral subgrade reaction with respect
to load acting at mid height of short laterally
loaded piles,in kg/cm3

k = coefficient of lateral subgrade reaction for a long

laterally locaded pile, in kg/cm3

L = length of embedment, in cm.

L' = equivalent length of embedment, in cm,

n, = coefficient

n, = coefficient

M = moment, in kg-cm

Mﬁ;i = maximum positive bending moment, in kg-cm

M;:E = maximum negative bending moment, in kg-cm

Myield= yield or ultimate moment resistance of pile section,
in kg-cn

P = Dlateral load, in kg.

Pult = ultimate lateral résistance, in kg.

Q = soil reaction per unit length of pile, in kg/cm

q = unit soil reaction, in ksc,

q, = unconfined compressive strength, in ksc,

Q3¢ = ultimate lateral resistance, in ksc,

U.Cs = wunconfired compression test



‘4@53 5% =

<

liquid limit

natural water content

plastic limit

lateral deflection, in cm.

lateral deflection at ground surface, in cm.
lateral deflection at ground surface caused by
moment écting at mid-height of short piles, in cm.
deflection at ground surface caused by load acting
at mid-height of short piles, in cm. V
calculated lateral deflection at ground surface,
in cm,.

measured lateral deflection at ground surface, in cm.

n

coefficient equal to n 5

1

dimensionless length

poisson's ratio
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