Introduction

After experiencing life offshore on oil and gas rigs the author has, since 2006, worked
as part of an engineering geology consultancy, responsible for undertaking a range of
engineering projects. Due to the many projects undertaken in the South Wales area,
historic coal mining and its effects are a common occurrence.

Coal and ironstone workings have shaped the landscape of South Wales, from the spoil
tips of the South Wales valleys to the bell pits and coal levels that can be found in the
West. History may judge these spoil heaps and the underground problems associated
with mineral extraction as a blight on the landscape; however, coal and ironstone mining
has helped to shape Welsh history from fuelling the industrial revolution to providing
employment to people, as little removed as one or two generations.

The South Wales Coalfield, when simplified, extends eastward from Llanelli to
Blackwood and Blaenavon, as shown on Figure 1. The coalfield consists of a complex
syncline through the Lower and Middle Coal Measures comprising predominantly
Mudstones and the Upper Coal Measures which are mainly Sandstone.

The stratigraphy of certain areas has allowed the exploitation of particular coals with
faulting throughout the coalfield causing the sudden end to seams or cross drifts to
other measures. Mine workings are recorded in many forms with the most common
being bell pits, coal levels, outcrop workings and drift workings. Deeper mines also
required complicated mine entrance shafts and air shafts.

Figure 1: The South Wales Coalfield

Statham et al. 1987
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What Lies Beneath?

Coal extraction inevitably leaves void spaces that can present stability issues over time.
The method of pillar and stall working (see Figure 2) in larger mining operations often
led to ground conditions that retained some integrity and strength to support the
overlying rock burden. In addition to this, in some pillar and stall workings the unsuitable
materials were used to backfill empty stalls rather than transport spoil to the surface.

However, practices became governed by the need to produce more coal and as
demand increased and coal seams began to become worked out, the practise of pillar
robbing began whereby pillars would be halved for the coal and then at a later date on
exiting the workings the pillars would be removed completely, significantly increasing
potential ground instability.

Figure 2: Exposed pillar and stall workings

The real problems associated with
coal mining legacy, is the unseen
issues that affect many areas
where coal seams exist and have
been worked near the surface.

In these cases, worked deposits
upwards of 1m in thickness can
lead to roof collapse of abandoned
mine workings and void migration
upwards through bedrock and
overlying  superficial  deposits,
resulting in surface collapses.

In the worst events, these
collapses have formed sudden
crown holes within or close to
building footprints destroying a
development or a home.

Roger John 2002

Stepping on the Past

Treatment of mine workings can take many forms, the most obvious being the
relocation of developments away from unstable areas thereby removing the risk
completely. However, this is often impractical due to the size of development plots and
the modern need to construct as much saleable building as possible.

Dependant on the depth of workings it is possible to mitigate the problems utilising
different foundation techniques; however, in order to provide the safest and most cost
effective treatment, many of the near surface workings in South Wales are treated by
drilling and pressure grouting.
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The Morriston area of Swansea provides a unique insight into the requirement for
building on abandoned workings. Unlike the South East valleys, construction space is
more limited and redevelopment of brownfield sites often encounter mine workings.

To highlight the variability in ground conditions and feasibility of remedial options, the
author has selected two sites in the Morriston area for discussion. Located within 600m
of each other each site identified very different ground conditions.

The first site identified significant void space and backfilled workings in two distinct near
surface coal seams within a total of 200 exploratory holes — see Figure 3.

The features have also been interpreted as being interconnected due to the forcing of
ground water through earlier drilled boreholes by compressed drilling air. Broken and
voided ground conditions encountered in one area of the site initially raised concerns of
an unrecorded mine shaft; however, additional drilling works in the area indicated that
the feature potentially represented a crown hole that had nearly reached the surface.

Figure 3 — Example A from the Morriston Area

The exploratory works at the second site did not identify any near surface workings, but
rather the infrastructure associated with deep mining. A capped coal shaft on site
indicated a minimum proven depth of 57m, with the bottom not encountered as
indicated - see Figure 2.

This feature served workings that are too deep to affect surface development, however
the shaft itself poses other risks to development.
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Review of Coal Authority abandonment plans has indicated many of the workings in the
area are interconnected at certain levels and it is conceivable that both sites form part of
corresponding mining operations.

Figure 4 — Example B from the Morriston Area

Summary

From the two case studies it is clear that sites in close proximity and even as part of the
same mine workings can require very different remedial measures to allow
development.

The treatment of near surface workings with drilling and grouting techniques when
combined with engineering solutions, provide substantial ground improvement leading
to the progression of site development. It is vital that these sites are fully investigated by
experienced local engineers as the inherent variability in mining methods can result in
uncertainties in costing these schemes.

In summary the South Wales area, particularly Morriston, records the lingering affects of
historic mining that presents obstacles to engineering and danger to development.
These obstacles and dangers, can be proven and treated with cost effective measures
to allow the safe and stable development of sites that would otherwise prove unsuitable,
allowing us to step on the past.
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