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In the conventional design of deep foundations, it is usu-
ally assumed that the entire design load of the structure
is carried by the piles, and the entire system acts as a
pile group. Pile groups are conventionally designed by
adopting a relatively high factor of safety to the piles,
and the major design criterion is the bearing capacity of
the group. The piled-raft foundation (PRF) is a recent
design concept, which is used as an effective method of
foundation design to reduce settlements of structures.
Recently, the use of settlement reducer piles in the de-
sign of piled raft foundations has led to the reduction in
number or dimension of the piles. However, the system
may involve high axial stresses to be induced in a rela-
tively small number of piles; or in the occurrence of dam-
age to structural connections. Therefore, an alternative
approach is to disconnect the piles from the raft. This
system is known as the disconnected or non-connected
piled raft foundation (DCPRF or NCPRF).

The use of numerical analyses using finite element tech-
niques has become popular in recent years in the field
of foundation engineering. Because of rigorous interac-
tion for piled raft foundation elements, physical mod-
eling measurements and case history records have been
considered to justify numerical modeling results. Finite
element modeling using ABAQUS software, with empha-
sis on determination of settlement, contact pressure and
axial stress of piles, has been carried out. Also, effects
of gap height-distance between the raft and the discon-
nected pile heads, and pile group arrangements, have

been examined in order to optimize the design approach.
Results indicate that using disconnected piles, the ratio
of pile load to total load decrease and the neutral plane
(the plane of maximum structural force in piles) shifts
to lower depths. Also, reducing gap height leads to an
increase in the maximum axial stress of the piles and the
pile load to total load ratio. Moreover, concentration of
piles at the center of the raft reduces settlement and pile
stress.

Key Words: Piled raft foundations (PRF), disconnected
piles, numerical modeling, optimization, gap.
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