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ABSTRACT

In this thesis, a series of model tests for the helical screw pile with a
pile diameter dp of 48.6mm and diameter of the helical plate dy of 97.2
mm are conducted to investigate pile behaviors during installation and
uplift loading in a large-scale calibration chamber. Based on pulling
resistance characteristics of three component parts (e.g. the helical
plate, the bottom plate and the pile shaft), a formula is proposed to
practically evaluate the pulling resistance of the helical screw pile
embedded in a relatively dense sand layer underlying loose sand.

The installation test results show that the penetration rate decreases
as the bottom plate closes to the bearing layer, and then keeps constant
after the helical plate reaches the bearing layer. Therefore, the
resistance of the bottom plate and the driving force of the helical plate
can be estimated by the torque of the pile head.

The following findings have been obtained from pulling load tests:

(D the maximum pulling load of the pile head Pis located on the uplift
displacement equal to 5~10% of the diameter of the helical plate dw and
then it gradually decreases or reaches constant condition. The

tendency is different from the compressive load test result of previous



researches.
@ when the bottom plate closes to the surface of the bearing layer
regardless of entering the bearing layer, the pulling resistance of the
helical plate R» increases against changes of compaction of the sand
layer above the helical plate.
@ without considering the length of pile entering the bearing layer,
the pulling resistance of the bottom plate &, reaches the maximum
value at a uplift displacement of 0.5% of the diameter of the helical
plate.
@ the pulling resistance of the helical plate R, begins to decease on a
uplift displacement equal to 5~10% of the diameter of the helical plate
dw, while the pulling resistance of the pile shaft Ks increases
simultaneously. Accordingly, the decrease of the pulling resistance of
the pile is compensated during the slip-up process.
Besides, on account of the above-mentioned test results, evaluation
methods for three component parts of the helical screw pile are
discussed by considering three cases, that is, a) the information of
construction (such as the torque of the pile head 7), b) the shear
fracture plane of ground surrounding to the helical plate, and c) the
SPT-N value of ground. From the practical view, the pulling resistance
of the pile toe Rp, which is sum of the pulling resistance of the helical
plate R and the pulling resistance of the bottom plate Ry, has closely
relationships with the SPT-N value of ground. Therefore, this thesis
proposes a formula for calculating the ultimate pulling resistance R.p
(kN) as follow:
Rup= (159 N +264) Aw

where, A, (m2): the area of the helical plate=n (dw?-do?)/4, and N is
the average SPT-N value of grounds from upside of treble height of
diameter of the helical plate (3dw) to downside of treble depth of the
pile diameter (3dp).

It should be noted that comparing with in-site loading test results, it
1S necessary to improve the precision of the above formula as a future

work.
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