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Abstract
There is a very long history of building chalk earthworks. For example, Maiden Castle in Dorset, an Iron Age hillfort, was built with hand tools over 2,000 years ago; and masses of chalk fill railway embankments were built mainly by hand in the 19th century.

Since the 1930s, chalk fill has been constructed using machinery. This dramatically improved efficiency and productivity but also introduced new challenges. Historically, there has been much misunderstanding as to how best to characterise chalk for use as earthworks fill. There has been a lot of research effort in the UK and France over the last 60 years to better understand this. 

Earthworks construction with fill derived from very low, low and low to medium density chalk is different to most other earthworks materials because it breaks down during excavation and compaction, sometimes to a low strength putty which can be difficult to traffic. It then recements and regains strength with time. On the other hand, medium and high density chalk behaves more like other typical earthworks materials and breaks down much less during handling. 

The way that the construction of chalk earthworks is carried out has changed dramatically over the last 20 years or so. This is largely for reasons of construction expediency but also due to the impacts of climate change. Quicklime, cement and other binders are increasingly used to treat very low and low-density chalk, to expedite earthworks construction.

The use of earthworks to help mitigate the impact of projects mainly for visual and noise reasons, and also to assist with providing net increases in biodiversity, has increased greatly in the last 20 years. This trend will continue due to the requirements of Biodiversity Net Gain legislation introduced in the UK in 2025.

This talk will discuss many of these themes.





Speaker

Alan Phear is an Associate Director and Geotechnical Adviser with Arup and is their global earthworks skills leader. He is currently involved in updating industry guidance on engineering in chalk.

Alan has many decades of expertise and experience in the design, planning and construction of earthworks for roads, railways, airports and other major infrastructure projects, with a particular interest in chalk earthworks. He is one of the UK’s technical experts on the CEN Committee who developed EN 16907, the European standard on earthworks, and are currently preparing a European standard on sustainable earthworks. 



This meeting is in person at the University of Birmingham. Details to the left.
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