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ABSTRACT

Background: Expansive soils present a significant geotechnical challenge for foundation design in many regions,
including Angola, where seasonal moisture variations cause substantial volume change. Current design codes often
lack specific guidance for the unique soil mineralogy and climatic conditions found in the country, leading to either

overly conservative or inadequate designs.

Purpose and objectives: This article presents a novel, context-specific methodology for the geotechnical design
of shallow foundations on expansive soils in Angola. The primary objective is to provide a systematic procedure that
integrates site characterisation, swell prediction, and risk-based design to improve reliability and cost-effectiveness.
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Article Highlights
* Presents a three-phase methodology integrating site
characterisation, swell prediction, and risk-based design.
« Calibrated heave model reduces prediction coefficient of
variation to 0.22 using local Angolan data.
» Framework explicitly accounts for parameter uncertainty to
balance safety and cost-effectiveness.
« Case study in Huila Province demonstrates practical utility
for raft and pier foundations.

Design Innovation

The methodology moves beyond empirical rules by
implementing a limit state design approach that incorporates
predicted heave uncertainty, offering a rational alternative to
conventional code-based methods.

This article provides a structured design procedure tailored to the
mineralogy and climate of Angolan expansive soils.
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