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Research on Working Mechanism and Capacity of
Bored Pile Groups
(The part of vertical load)

Liu Jinli, Yuan Zhenlong and Zhang Guoping

Institute of Soil and Foundation

Abstract

Through the field tests on bored pile groups with various pile diameter, length,
spacing, arrangements and numbers, pile cap location (high-rise cap — separating from,
ground; low-set cap — touching ground) end long-term loading and immersion tests in
the sandy silt, the following results are obtained. _

I. The settlement characteristics of pile group mainly vary with the pile spacing
and the pile cap location (high-rise cap or low-set cap), and then the determination on
ultimate load should be different according to the curve type of P — 5 and 3 —-- Lgt.

Based on analysing the relationships of ultimate load of single pile with pile diameter

and pile length, the relationships of pile group efficiency with pile diameter, length,

spacing, arrangments, numbers and the position of pile cap located have been analysed.
For bored pile group without displacement effect in sandy soil, the pile group efficiency
is over ], thus it is not necessary to reduce the bearing capacity of pile group.

1. The distribution pattern and the value of pile cap’s soil reaction varying with
the factors concerned and the behaviour of relationship of pile cap’s soil reaction with
displacement have been studied. Pile diameter, length, spacing and numbers in the
group to influence upon the rate of bearing load of pile cap have been presented.
The comparison between measured rate of bearing load of pile cap and calculated value
according to the linear-elastic theory has been made. From the comparative tests on
high-rise pile cap and low-set pile cap, and from the measured value of cap's soil
reaction and side resistance and point resistance of piles observed, the effective bearing
action of pile cap and the optimize design on pile group have been analysed. The
calculating method on effective bearing capacity of pile cap also has heen given.

M. The distribution characteristics of load borne among piles in the group and
the comparison between measured and calculated value by the linear-elastic theroy have
been presented. Some phendmena caused due to the cap-pile-soil interaction in non-dense
sandy soil — “settlement-hardening” and “gettlement-softening” of side resistance and

“strengthening effect” on the point resistance and “weakening effect” on the side resis-




tance by low-set pile cap have been described and analysed. Based on the testing and
analysing results to introduce side resistance efficiency and point resistance efficiency
of pile group and the corrosponding f ormula have been given.

IV. The bored pile group with larger or smaller pile spacing and high-rise or
low-set pile cap the type of failure all belong to the “non-block fai_luré"’; and then
the “equivalent pier” model adopted for calculating ultimate bearing capacity of the
bored pile group in the non-dense sandy soil will lead to that the side resistance
estimated is on the low side and the point [resistance estimated is on the high side
obviously. Based on the testing and analysing results, the “non-block failure” moflel
for calculating ultimate bearing capacity of pile group with large or small pile spacing
and high-rise or low-set pile cap has been proposed, in which cap-pile-soil interaction
is taken into consideration, ' .

V. The contact pressure benmeath pile cap and the point resistance increase with
time; the side resistance decreases with time and the load distribution among the
piles in the group tend to be uniform with time. The distribution of the side resistance
along the pile shaft varies with time, that is, the upper shaft gradually decredses and
the middle gradually increases; the load transfer tends to stop until the distribution at
upper shaft and middle tend to be uniform. '

The immersion causes soil reaction beneath cap and point resistance of piles dec-
rease obviously; the side resistance increases a little; the settlements increase; the term

" of settlement stabilized becomes longer; and the ultimate bzaring capacity of pife founda-
tion decreases. These indicate that the slaking-effect on the capacity behevidbur of pile

group in the Sandy Soil also occurs.
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