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Numerical Validation of Experimental Results for
Bearing Capacity of Internal Inclined
Skirted Footing on C-® Soil

Arekal Vijay', Vijayalakshmi Akella’ and P. R. Bhanu Mu rthy’

Abstract :

The Skirted foundations are adopted to replace pile foundations in offshore structures.

The peripheral vertical skirts under conventional footing, confine the soil beneath the
footing. The present study aims at the suitability of internal inclined skirts of on bearin g
capacity of footing on - soil for onshore condition and validation of experimental
results by finite element method. The experimentation and the numerical analysis are
carried out for different shapes of the footing by varying the skirt depth, skirt thickness
and spacing between the internal inclined skirts. Results showed that increase in the
depth and thickness of skirts increased the bearing capacity in both square footing and
rectangular footing. It is concluded that the reduction in the internal inclined skirt
spacing tend to increase the bearing capacity of ¢-¢ soil when compared to the higher

spacing of internal inclined skirts,

Keywords :

Skirted Footing, Bearing Capacity, Settlement, C onfinement.

INTRODUCTION

Foundation is the lower most part of the structure that
directly interacts with the soil. The stresses developed
in the soil due to transfer of forces and moments from
the superstructure must be within the permissible
limits to maintain the stability of the structure against
overturning and sliding. The ability of the foundation
toresist the stresses transferred from the superstructure
without causing shear failure and excessive settlement
1s termed as bearing capacity. Soil bearing capacity
depends on requirement of foundation stability. Shear
strength and settlement are the two main parameters
on which the bearing capacity of the soil depends.
Foundations are classified as shallow and deep
foundations depending on the relation between the
depth of the foundation and its width. In recent
decades, skirted foundations are being adopted to
replace pile foundations in offshore structures. The
foundation soil is confined by the peripheral vertical
skirts under the footing. Due to the confinement of
foundation soil, there is a tendency of increase in
bearing capacity. The pile foundation is replaced with
these bucket foundations or skirted foundations as
they are economical compared to deep foundations.
This research is carried out to study the feasibility of
applying the skirted foundation for onshore structures.

In this work, in addition to vertical skirts, inclined
skirts are also welded to the footing to study its effect.
Experimental tests were conducted on bearing
capacity of these skirted footings and results are
validated numerically using Plaxis 2D software.

The past studies conducted by Eid, H (2013) and Sunil
S. P et. al. (2013) showed that skirted foundations
improve bearing capacity with the increase in the size
of skirts. Also, the finite element analyses carried out
by Divya S. K et al (2013) indicate that reduction in
number of skirts reduced the bearing capacity.
Laboratory tests conducted by M. El Sawwafet al
(2005) showed the cells with small cell diameters
exhibit deep foundation behaviour.

MATERIALS AND METHODS

Materials

c-O Soil

A mixture of ¢- @ soil was used for this experiment. It is
made free from organic matters. The above sample was
properly sieved by passing through 600 u IS sieve after
the soil is oven dried. The effect of moisture is not
included as dry soil is used as soil medium for the test.
The physical properties of soil used in the

experimentation and numerical analysis are listed in
the Table 1.

“Professor, Department of Civil Engineering, K S School of Engineering and Mangement, Bengaluru- India.
"Professor, Department of Civil Engincering, INTU College of Engineering, Ananitapur, India.

Email:arckalvijay@gmail com



i
:
|
,ﬁ

WA STATEhT SEIT [ETarer
INDIAN INSTITUTE OF TECHNOLOGY
GUWAHATI

This is to certify that

DR. AREKAL VIJAY
participated in the Short Term Course on

Recent Advances in Geotechnical and Geoenvironmental Engineering

conducted by Department of Civil Engineering, IIT Guwahati
under the Technical Education Quality Improvement Programme (TEQIP) sponsored

by the Ministry of Human Resource Development, Government of India,

held on 17th to 23rd of December 2020.

il Kumar Mishra) (Dr. Ravi K.}

Course Coordinator Coordinator, Knowledge Incubation for TEQIP
Head, CET




CERLIFICATE

PROUDL  PRESENTED D)

AREKAL VIJAY

Sustainable Designs (For civil engineering and
architecture)

Jul1g 2a21 Knowledge Solutions India

Date of Completion Organizer




