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Bridge scour

Brian Bell
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Historic events
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Some numbers

• A March 2004 report by Jeremy Benn Associates for RSSB 
contains the following data 
(http://www.rssb.co.uk/pdf/reports/research/Impact%20of%20scour%20and%20flood%20risk%20on%20railway%20structures.pdf)

–3,000 highway bridges and 9,000 railway bridges in the UK 
cross watercourses.

–Since 1840 for railway bridges, there have been

• 129 structural failures.

• 15 fatalities (6 by drowning, the rest as a consequence of 
derailment. 2 not directly related to scour damage).

• £1m costs per annum on average.
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River Wye March 1947
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Scottish borders August 1948
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Glanryhd October 1987
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Wraysbury May 1988
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River Ness Feb 1989 
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Glanrhyd inquiry report

• The incident was subject to three separate inquiries

– Internal BR inquiry

–HMRI inquiry

–Coroner’s inquest

• Coroner’s jury returned a verdict of unlawful killing

• HMRI recommendations

–BR to implement an action plan to identify bridges susceptible 
to damage by river action

–BR to improve bridge inspection and assessment procedures, 
including increased understanding by the staff involved of the 
effects of hydraulic action on bridge foundations

–BR to improve operational procedures that apply at times of 
flooding, including the receipt of flood warning information
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Network Rail 
processes



BoF 19/01/10 Bridge scour 11

Background

• As a result of the Glanrhyd inquiry report BR commissioned HR, 
Wallingford to produce a scour risk assessment tool.

–This was delivered in 1989 (BR Handbook 47) and updated in 
1993 (HR Contractor Report EX2502).

• The EX2502 method was subsequently computerised and is 
known as BSIS (Bridge Scour Information System).

• Arrangements were made for NR control offices to receive flood 
alerts from EA.

• Bespoke weather forecasts are available through a dedicated 
web site.

• Flood action plans have been prepared.
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Using BSIS

• All relevant bridges were subject to an initial BSIS assessment
and the majority of high risk sites had had remediation action 
undertaken.

–Those where action was not practicable are subject to special 
instructions in the “Flood action plan”; this normally entails 
closing the railway until a diver can physically inspect for 
scour damage.

• Underwater examinations form an integral part of all detailed (6
yearly) inspections of relevant structures

– If hydraulic changes become apparent from inspection or 
other sources of information, the BSIS scoring is rerun and 
appropriate mitigation action planned.
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Controlling standards
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Relevant RT/CE/S/080 requirements (1)

• Initial assessment

–Each bridge or culvert that either crosses a watercourse, is 

adjacent to flowing or tidal water or at risk of flooding shall be 

assessed for susceptibility to damage or reduced load 

carrying capacity as a result of scour or flooding.

• Review of initial assessment

–The initial assessment shall be reviewed every three years

• Assessment of the need for a flood warning plan

–Assessment to include consideration of overturning, sliding 

and/or uplifting effects of high water levels either alone or in

combination with the effects of scour

• Review of flood warning plan assessment

–As appropriate



BoF 19/01/10 Bridge scour 15

Relevant RT/CE/S/080 requirements (2)

• Preparation of flood warning plan

–Plan for all bridges and culverts assessed as being susceptible 

to damage or reduced load carrying capacity as a result of scour

or flooding

–Shall detail actions necessary to safeguard railway operations

• Action to reduce risk from scour or flooding

–Shall be considered and action prioritised, starting initially with 

the highest safety risk

• Receipt of flood warnings

–A process shall be put ion place and reviewed annually to 

confirm currency and efficacy

• Actions in the event of a flood warning

–The relevant flood warning plan shall be implemented

• Records

–All decisions and action must be recorded and retained for the 

lifetime of the structure
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Other reading
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CIRIA report C551
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Is research 
needed?
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A few thoughts

• CIRIA is currently considering a revision to C551

–Have there been any material changes to “scour engineering”

since 2002?

• Will real time monitoring of scouring and backfilling assist the 

management of scour susceptible structures?

–US DOT and FHWA have done some work in this area (NCHRP 

reports 396, 397A & 397B are summarised in Appendix 1 of 

C551) and there are later reports listed – should we discuss 

further in the context of IBOF?

–HR, Wallingford developed a monitor that was deployed on some 

railway bridges but with limited success

–Strainstall UK has sold a system to one of NR’s maintenance 

contractors
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Minnesota DOT report MN/RC 2009/29
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Some International papers

• E.J. Mercado (ejmer@aol.com) and M.W. O’Neill 
(mwoneill@central.uh.edu) “Methods to measure scour depth 
and the depth of unknown foundations” (2004)

– (Background paper to system described in Minnesota DOT 
report featured above)

• G. Ruocci, R. Ceravolo, A. De Stefano (Department of Structural 
and Geotechnical Engineering – Politecnico di Torino, Turin, 
Italy) “Monitoring scour problem on masonry arch bridges” in 4th 
International Conference on Structural Health Monitoring of 
Intelligent Infrastructure (SHMII-4) 2009 22-24 July 2009, Zurich, 
Switzerland


