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Abstract

The Combined Piled Ralt Foundation (CPRF) is a modern concept in which the
fotal load coming from the supersiructure is partly shared by the rafl through contact with
soil and the remaining load is shared hy piles through skin friction and/or base capacities.

A CPRF system is economical compared to the traditional piled foundation design where

the pile cap is assumed to be sustained by piles only.

A “case study” (Basrah elevated water tank project) is studied thoroughly in this
work. The 1365 m® elevated water tank located at three nearby sites was originally
designed as a piled foundalion with 25 bored piles for cach site, Theoretical analysis of
the capacity of the piles according to Soil Investigation Report showed that the piles have
an allowable capacity of 2245 kN, After installing all the piles in the three sites, and
hefore commencing the pile cap, different pile tests were preformed [Static Load
Compression Test, Pile Inteprity Test (PIT) and Pile Dynamic Analysis (PDA) Test]. It
appeared that the allowable capacity of the piles has erratic values below the pile capacity
expected. Four different criteria (Tangent, Davison, Chin and DeBeer Methods) for

determining the ultimate capacity of the piles were used.

A re-analysis of the pile raft is performed in this study assuming that the soil
ander the raft will sustain some of the load, lience establishing the CPRF concepts. The
case study was modeled by STAAD Pro computer package to determine the loads on
both piles and soil with the corresponding settlement values. This was achieved by

dividing the raft into finite plate elements with two types of springs (pile and soil) at their

nodes,

The behavior of the system is investigated by assuming simplified load-settlement

curves for both cases. The bi-linear model was asswmed for the original design as a Piled

Foundation and the tri-linear madel for the proposed CPRF.
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The influence uf inpul parameters represented by the pile stifiness (kp), soil
stiffvess (ks) and the {hickness of the ralt (1) on the hehavior of the system were inspected
through a paramelric study. A generalized rewression equation presenting the percent
Joading transferred to the piles and soil was established.
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