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SCOSS ALERT                                                                                       July 2017 

 
Sudden loss of ground support 
 
 
WHO SHOULD READ THIS ALERT? 
This Alert is aimed at both public and private clients who own infrastructure assets and/or buildings, those 
who are engaged in development, designers, including architects and structural engineers, and contractors. 

 

 
 

 
 
In the UK, there are several potential causes of underground voids. Some of these are natural events 
developing over centuries but a large number are linked to abandoned mine workings and quarries, many of 
which are unrecorded. Clearly certain regions are more at risk than others partly related to the solubility of the 
underlying rock but also frequently where coal has been mined. Certain cities, such as Bath, over lie 
significant voids: in the case of Bath from below ground quarrying. In Cheshire, settlements from brine 
extraction (around Northwich) are dramatic. But these activities are not the only source of voids. Recent 
events highlight a need for continuing caution since serious sinkholes can develop consequent on leakage 
and washout from degrading drainage systems. The Manchester event was one. The UK is not alone in this 
and any number of spectacular and sudden examples of ground loss can be seen on the Internet. In Florence, 
Italy, a whole river embankment collapsed, Reference 5. And in Japan, a spectacular void opened up in a 
main thoroughfare in the city of Fukuoka: this can be seen live in Reference 6, as can a sink hole developing 
in China in Reference 7. A similar dramatic event to these street losses occurred in Ottawa, Canada 
(Reference 8). 
 

BACKGROUND 
In March 2017, the Press reported that Pinner Primary school 
in London had to close, perhaps permanently, because of 
chalk mines discovered beneath it.  Until recently, the 
existence of mines was unknown and they are said to be 
uncharted (Reference 1).  However, it has now been identified 
that parts of the mine roofs have collapsed and this is putting 
the stability of the school itself at risk. This is not a one off. 
SCOSS has logged several incidents of unstable ground 
below structures where voids have opened up; so far without 
loss of life, but pictures of the incidents show that safety could 
easily have been compromised, severely. In one incident 
(2017) a void (5m x 3m) appeared suddenly in the 
carriageway of a newly opened stretch of motorway around 
Newcastle (Reference 2). In 2016, a car fell into a sinkhole in 
Greenwich, London (Reference 3). In another incident (2015), 
a large void appeared in the Mancunian way (inner city 
motorway) around Manchester. This is reported to have been 
12m deep, cost £6M to repair and put the carriageway out of 
use for months (Reference 4). It can be speculated what might 
have happened if this void had developed under a bridge 
foundation. 
 

Major sink hole in Japan – Photo courtesy of 
Associated Press (AP) 
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In terms of safety four issues stand out: 
1. The possibility of ground loss in entirety is a generic hazard. 
2. The loss may be sudden, giving people no warning at all. 
3. The loss may affect the public at large as opposed to individuals and institutions, who may only suffer 

commercial loss. 
4. Evaluation of the hazard may be impossible at the initial site investigation and even if non-existent 

then, may subsequently develop from natural causes or via wash out from deteriorating drains at 
some stage of structure life.  

 
Inspection through life looking for any signs of movement is a 
mitigation measure. But caution is required. The tendency is to 
inspect what can be seen whereas the experience of SCOSS / 
CROSS from a diverse range of failures is that most danger 
stems from parts that cannot be inspected. The SCOSS alert on 
the Edinburgh schools (Reference 9) revealed that the generic 
weakness in the failed brick walls was from inadequate fixings 
that were invisible and un-inspectable. Many bridge failures have 
come about from scour (a bridge in Workington (Cumbria) was 
swept away in a 2009 storm with one policeman still on it. 
(Reference 10)). It might be argued that in a river based bridge, 
the components most vulnerable to failure are the foundations 
from the hazard of scour, yet those components are also the part 
hardest to inspect in service. Moreover, as with many of the true 
sinkhole incidents, bridge failure from scour can be very fast. 
Bridges are not the only structures at risk: buildings with 

foundations close to streams and river banks may be vulnerable in flash floods. In Newcastle in 2014 
(Reference 11), a whole block of flats had to be evacuated and then subsequently demolished after flash 
floods washed ground away from its supporting piles. There is some evidence that extremes of weather and 
more ground water pumping might be exacerbating factors in sink hole appearance frequency. 
 
Given the range of incidents reported over recent years, and the fact that these encompass domestic 
properties, large infrastructure projects and public utilities, designers are cautioned: 
 

• Be aware of the hazard. In its broadest definition, this is: ‘sudden loss of ground support’. A number of 
causes are possible.  

• Consider how gross movement might be triggered by severe weather. 

• Ensure all site investigations include searches of historical data bases for potential underground 
workings such as mineworkings and services. Local Building Control officers may be acquainted with 
local activity. Obtain a commercially available coal mining or ground stability report. 

• If there is reason for concern, ensure the Site Investigation includes ground probing or geophysical 
surveying such as ground penetrating radar seismic, electrical resistivity or microgravity methods. 

• Be aware of the possibility of wash out from leaking culverts, drains, sewers, water mains or pumping 
mains. As for mines, the exact pipeline location may be unknown, so on site construction may reveal 
more information. 

• If piped services are close to foundations, consider the risk (and consequences) of wash out. Be 
especially careful if large or high-pressure pipelines are close to isolated shallow foundations which 
support significant structure (e.g. bridges). 

• For all key infrastructure components ensure regular inspections, monitoring for signs of movement. 
Exercise caution if foundations are exposed to hazards but cannot be checked. Investigate any signs 
of movement. 

• Consider the sensitivity of the design to foundation disturbance and make sure the structure is 
‘robust’. When doubts exist, opt for foundation forms that are less vulnerable to credible ground loss 
events (e.g. rafts). 

• Ensure structures sensitive to the effects of climate change, such as increased flood potential, are 
reviewed for the potential to need enhancements to their foundations. 

• Ensure all site investigations are robust in their consideration of the potential for the ground to be 
subject to undermining from soluble subsurface features such as limestone, gypsum and chalk. 

Scour beneath railway bridge – Photo courtesy of 
Rail Accident Investigation Branch (RAIB)  
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Incident Description Reference   

    

1 Pinner http://www.bbc.co.uk/news/uk-england-london-39371411 

 

 

2 A1 sinkhole http://www.bbc.co.uk/news/uk-england-tyne-36633416 

 
 

3 Greenwich http://www.telegraph.co.uk/news/2016/05/12/car-falls-down-

sinkhole-in-greenwich/ 

 

 

4 Manchester www.manchestereveningnews.co.uk/all-about/mancunian-

way-hole 

 

 

5 Florence http://www.theguardian.com/world/2016/may/25/florence-

road-collapse-sinks-row-of-cars-ponte-vecchio-street-italy 

 

 

6 Japan https://www.youtube.com/watch?v=zlG4g5pu-gY 

 

http://www.bbc.co.uk/newsround/37907722 

 

 

7 China http://www.ndtv.com/offbeat/giant-sinkhole-appears-on-road-

swallows-car-and-tree-1710979  
 

 

8 Canada 

Ottawa 

http://www.sciencealert.com/gigantic-sinkhole-in-canada-s-

capital-ottawa-may-have-been-caused-by-quick-clay  

 

 

9 SCOSS Alert http://www.structural-safety.org/media/397456/scoss-alert-

inquiry-into-the-construction-of-edinburgh-schools-final-20-

february-.pdf  

 

 

10 Workington http://www.telegraph.co.uk/news/weather/6616396/Cumbria-

floods-wife-of-hero-policeman-killed-in-flood-says-he-died-

helping-others.html 

 

 

11 Newcastle http://www.itv.com/news/tyne-tees/topic/newburn-flats/  
 

 

 
 
 
     

 
 

Whilst SCOSS has taken every care in compiling this Alert, it does not constitute commercial or professional advice. Readers 
should seek appropriate professional advice before acting (or not acting) in reliance on any information contained in or 
accessed through this Alert. So far as permissible by law, SCOSS does not accept any liability to any person relating to the 
use of any such information. 

 
Web site          www.structural-safety.org 
 
Or scan the QR code on the right for access to Structural-Safety 

  

mailto:structures@structural-safety.org
http://www.structural-safety.org/
http://www.bbc.co.uk/news/uk-england-london-39371411
http://www.bbc.co.uk/news/uk-england-tyne-36633416
http://www.telegraph.co.uk/news/2016/05/12/car-falls-down-sinkhole-in-greenwich/
http://www.telegraph.co.uk/news/2016/05/12/car-falls-down-sinkhole-in-greenwich/
http://www.manchestereveningnews.co.uk/all-about/mancunian-way-hole
http://www.manchestereveningnews.co.uk/all-about/mancunian-way-hole
http://www.theguardian.com/world/2016/may/25/florence-road-collapse-sinks-row-of-cars-ponte-vecchio-street-italy
http://www.theguardian.com/world/2016/may/25/florence-road-collapse-sinks-row-of-cars-ponte-vecchio-street-italy
https://www.youtube.com/watch?v=zlG4g5pu-gY
http://www.bbc.co.uk/newsround/37907722
http://www.ndtv.com/offbeat/giant-sinkhole-appears-on-road-swallows-car-and-tree-1710979
http://www.ndtv.com/offbeat/giant-sinkhole-appears-on-road-swallows-car-and-tree-1710979
http://www.sciencealert.com/gigantic-sinkhole-in-canada-s-capital-ottawa-may-have-been-caused-by-quick-clay
http://www.sciencealert.com/gigantic-sinkhole-in-canada-s-capital-ottawa-may-have-been-caused-by-quick-clay
http://www.structural-safety.org/media/397456/scoss-alert-inquiry-into-the-construction-of-edinburgh-schools-final-20-february-.pdf
http://www.structural-safety.org/media/397456/scoss-alert-inquiry-into-the-construction-of-edinburgh-schools-final-20-february-.pdf
http://www.structural-safety.org/media/397456/scoss-alert-inquiry-into-the-construction-of-edinburgh-schools-final-20-february-.pdf
http://www.telegraph.co.uk/news/weather/6616396/Cumbria-floods-wife-of-hero-policeman-killed-in-flood-says-he-died-helping-others.html
http://www.telegraph.co.uk/news/weather/6616396/Cumbria-floods-wife-of-hero-policeman-killed-in-flood-says-he-died-helping-others.html
http://www.telegraph.co.uk/news/weather/6616396/Cumbria-floods-wife-of-hero-policeman-killed-in-flood-says-he-died-helping-others.html
http://www.itv.com/news/tyne-tees/topic/newburn-flats/
http://www.structural-safety.org/



