Journal of Structural and Construction Engineering, 12(09), 2025, pp. 148-171

Journal of Structural and
Construction Engineering

Journal of Structural and

Construction Engineering

ol fy—pole o i
5L g 0 L oo S WwWWw.jsce.ir

Parametric Study on the Differential Settlement of Piled Raft Foundations

Sanaz Shahbazi', Fariba Behrooz Sarand?, Naseraldin Shabazi’*, Vahid Akrami*

1- M.Sc. graduate, Civil engineering department, Islamic Azad university Tabriz Branch, Tabriz, Iran
2- Assistant Professor, Civil engineering department, Islamic Azad university Tabriz Branch, Tabriz, Iran
3- Assistant Professor, Faculty of Engineering, University of Mohaghegh Ardabili, Ardabil, Iran
4- Associate Professor, Faculty of Engineering, University of Mohaghegh Ardabili, Ardabil, Iran

ABSTRACT ARTICLE INFO
Differential settlement in pile foundations can adversely affect pile heads, Receive Date: 20 November 2024
foundations, and the structures resting on them. This article investigates the Revise Date: 18 January 2025
influence of various parameters such as pile length, diameter, spacing, and cap Accept Date: 07 February 2025

thickness on the differential settlement of wide pile foundations through finite
element analysis. For this purpose, a raft foundation was modeled with varying

numbers of piles and subjected to a distributed load using Abaqus software. The Keywords:

results showed that using a single pile at the center of the cap reduces settlement Raft pile foundation

by 36%, and increasing the number of piles to 16 can reduce the foundation Pile group

settlement by 68% compared to the raft foundation without piles. Furthermore, Differential settlement
results showed that increasing the pile diameter from 60 to 100 centimeters has Finite element analysis
little impact on the amount of settlement, but it reduces the stresses developed in ABAQUS software

the body of the pile. Additionally, increasing pile length from 12 to 18 meters
reduced immediate settlement at the center of the foundation by 33%. However,
constant settlement at the edges caused a slight increase in differential settlement.
Finally, it was observed that increasing the thickness of the cap is an effective
solution for reducing differential settlement in pile foundations. With the increase
in cap thickness, the load distribution becomes more uniform across the piles,
leading to a reduction in differential settlement and an overall improvement in
foundation performance. Investigations showed that the amount of uneven
settlement in the foundation has a direct relationship with the ratio of the free
distance between the last row of piles and the edge of the cap to the thickness of
the cap, such that for samples with a ratio of less than 2.5, the uneven settlement
is almost negligible. These findings can also result in a more efficient parameter
selection process, and prevention of uneven differential settlement.
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