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Research

Evaluation of the Settlements and
Allowable Pressures of Footings in
Cohesionless Soils

This research will result in new guidance for the estimation of
footing settflements and allowable pressures in cohesionless
soils.

WHAT IS THE NEED?

Methods for estimating footing settlements and allowable
pressures in cohesionless soils are known to be overconservative.
Consequently, footings are often oversized or deep foundations
are needed in cases where more reliable design procedures
would allow the use of footings. The goal of this research project
is to provide experimental data to refine the current methods
used for design of footings in cohesionless soils accounting for
variations in soil gradation as well as the quantity and plasticity
of fines. The experimental data will be used to evaluate the
accuracy of, and proposed modifications to, established design
methods for estimation of footing settlement and allowable
pressure based on in-situ tests.

WHAT ARE WE DOING?

The project will include 26 geotechnical centrifuge footing
load tests to model the settlement and bearing capacity
behavior of footings on cohesionless soils with differences in
gradation as well as amount and plasticity of fines. Perform in-
situ Cone Penetration Test (CPT) soundings in each centrifuge
model to correlate the footing response with in-situ test results.
Propose modifications to the existing design methodologies
to better capture the settlement of footings, considering
cohesionless soils ranging from poorly-graded clean sands

to well-graded clean sands and sands with plastic and non-
plastic fines.

WHAT IS OUR GOAL?

The goal of this research project is to provide experimental
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knowledge that improves
Gltrans:  California’s transportation system.

ADA Notice: Users with accessibility issues may contact the California Department of Transportation, Division of Research, Innovation and System Information.
For TTY assistance, call the California Relay Service at 711, email: pm2.communications@dot.ca.gov or write Caltrans, DRISI - MS-83, P.O. Box 942873
Sacramento, CA 94273-0001


mailto:David.liao%40dot.ca.gov?subject=

RIS

CALTRANS DIVISION OF RESEARCH, i
INNOVATION AND SYSTEM INFORMATION EVO | U Ohon Of The Setﬂe me nTS a nd

Allowable Pressures of Footings in
Cohesioniess Sois ° Research

in cohesionless soils with consideration of differences
in soil gradation and of the amount and plasticity of
fines.

WHAT IS THE BENEFIT?

The experimental data will be used to evaluate

the accuracy of, and proposed modifications to,
established design methods for estimation of footing
settlement and allowable pressure based on in-

situ tests. This research will provide reliable and
efficient design procedures for spread footings in
cohesionless sails.

WHAT IS THE PROGRESS TO DATE?
Conftract is awarded and started in April 2025.

The contents of this document reflect the views of the authors, who are responsible for the facts and accuracy of the data presented herein. The contents do
not necessarily reflect the official views or policies of the California Department of Transportation, the State of California, or the Federal Highway Administration.
This document does not constitute a standard, specification, or regulation. No part of this publication should be construed as an endorsement for a commercial
product, manufacturer, contractor, or consultant. Any frade names or photos of commercial products appearing in this document are for clarity only.

© Copyright 2025 California Department of Transportation. All rights reserved.



