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Piled raft foundation is a case where the structure loading is shared between the raft and the supporting piles. The design of piled raft is based on the soil-structure interaction between the constituting elements  , however, the piled raft subsoil interaction problem is highly complicated as it depends on large number of parameters like pile-raft geometry, pile spacing, subsoil type etc. The development of a simple and practical method for designing is necessary to avoid complicated numerical analysis and to enable the geotechnical engineers to design piled-raft foundations in clay soils, therefore, it is intended to study the behavior of piled raft in clayey soil formation, and to investigate the load shared by each of the two components (Piles and Raft) during the loading process by using a small-scale model. The work done throughout this research includes two parts; they are experimental work and theoretical analysis by using finite element method.


The experimental work was done by using a lab model that consists of a steel box, loading system and load measurement devices. In an aim to assess the load percent sustained by each of the raft or the piles from the total load applied on the piled raft system, load cell system is used; special load cells and their accessories were designed and manufactured. The experimental program of this research consists of (40) model tests divided into two series of experiments, the first series include (36) tests conducted at three undrained shear strengths which are (cu =20, 40 and 60 kPa), that represent the state of soil of large areas of Iraq, where this series is divided into three types of tests, which are piled-raft, group of piles and raft load tests .





 The considered variables are the undrained shear strength of the supporting soil and the spacing and length of piles. The second series included four tests of time dependent piled-raft tests, which are conducted in order to study the effect of consolidation on the load sharing of piled raft footing.  According to the results of the experimental tests, it is found that, in the initial loading stage till about one third of the ultimate piled raft capacity, the piles resist most of the applied load (70 - 80%), then the pile capacity remains constant and the raft load share increases gradually. The ultimate load capacity of the piled raft foundation is not equal to the sum of the ultimate capacities of the raft plus all the piles; but the load capacity efficiency factor (αur) equals to (0.8) may be applied in designing the raft of piled raft in clayey soil which represents the ratio of load capacities for raft when combined into piled raft to those of un-piled raft due to the interactions that may occur between components of piled rafts system. The development of full shaft resistance appears at a low displacement range while the pile end bearing will mobilize at higher displacement range and the piles carry more loads up to the ratio of settlement to foundation width (S/B) between (0.005) and (0.03) where this value depends on the geometry of piled raft and the ratio of pile length to raft width. The computer aided finite element analysis is conducted  by using Plaxis-3D foundation program of the different full scale piled raft foundation systems, it was focused on the effect of some parameters that influence on the load-settlement relationship and the load sharing between the raft and piles of piled-raft foundations, the analysis of (26) full scale piled raft foundation cases is conducted and then according to the results of this study a method is proposed to predict the load sharing ratio of the raft and piles and calculates the total load capacity of piled raft based on the settlement of the structure. The results of show that the predictions of ultimate load capacity from the “proposed method” are in agreement with the results obtained through numerical assessment . The proposed design method is suitable for preliminary design purposes and to conduct feasibility studies to compare possible alternatives of piled-raft foundations to attain the most efficient and economical design of piled-raft foundations in clay soils. 











