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Piled raft foundation has been widely recognized as a rational and economical foundation system
with combined effects of raft and piles. However, behavior of the piled raft subjected to horizontal and
moment loads has not been well understood due to the complicated interaction of raft-ground-piles. It
is crucial to clarify the performance of laterally loaded piled raft in highly seismic area such as Japan
for the application of this type of foundation to the civil engineering structure .

Physical modeling has been generally employed to study this kind of complex problem. However,
the researched on the laterally loaded piled raft using physical modeling approach was limited and it
seems that there should be still rooms in the modeling technique to improve and thus obtain reliable
test results. This thesis proposed a new modeling technique of the piled raft for quantitative
observation. Using proposed technique the mechanical behavior of the piled raft subjected to
horizontal and moment load was studied and the resistant mechanism was clarified.

New findings derived from the present paper are as follows.

The modeling technique of the pile raft foundation has been proposed, which accelerate the future
researches on the piled raft foundation.

The piled raft foundation has higher horizontal and moment resistances compared with the pile
group foundation because the bearing load and positive effect from the raft part can be obtained for
the piled raft foundation. In particular, the pile raft foundation in sand, where the bearing capacity of
the raft can be fully expected, can restrain the excess settlement by the raft part. However, the uplift of
the pull-out pile might be large for the piled raft foundation. Larger uplift of pile causes the increase of
the rotation which is considerable for foundation design. In case of same pile number, increase of the
vertical load of superstructure is effective to prevent the rotation of the foundation caused by the pile
uplift. This finding suggests the possibility of the pile raft foundation, which can ensure enough
horizontal and moment resistances with fewer piles compared with the conventional pile group

foundation.
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