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Beavers in railway infrastructure – identified risks

Trees may fall on the
tracks or overhead lines

Dams affect the water
table and therefore

influence slope stability
Burrows may collapse which can

lead to local settlements
(sinkholes) under the tracks

Beavers in the railway
system

In rare cases, extensive
burrowing might affect

macro stability

Most
common
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Risk assessment in case of local collapse

• While not the only risk, local settlements in and adjacent to the tracks have so
far been the most common type of damage caused by animal burrowing.

• A lack of knowledge made it difficult to correctly assess the risks of these
damage patterns, which in turn led to drastic operational measures (e.g.,
speed restrictions, closure of track sections).

• A study has been initiated to better understand the size of potential settlements
and its impact on train safety.

• Improved insight into the safety risk should lead to more effective handling of
incidents and could also identify vulnerable locations in the national rail
network that may warrant preventive measures.
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Up till now, most incidents are caused by badgers
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Collapsed burrows (badger)
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Collapsed burrows (beaver)
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Risk assessment in case of burrow collapse

• Step 1: Extent of support loss after burrow collapse
▪ Geotechnical modelling (Plaxis 2D) of settlements for various burrow sizes
and burrow depths;

▪ The size of the settlement through determines the number of sleepers
which lose support. Loss of support is assumed if the settlement is 25 mm
or more.

• Step 2: Impact of support loss on railway safety
▪ Dynamic modelling of train equipment in case of undermined sleepers;
▪ Simulations are made in VAMPIRE-Pro varying speed, train equipment
type, track radius and the number of undermined sleepers;

▪ Resulting train responses are evaluated against derailment criteria to
assess the safety level.
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Step 1: Extent of support loss due to burrow collapse
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60
cm

Water table

Collapse

Influence zone

Maximum settlement

60
cmBallast bed

Step 1: Extent of support loss due to burrow collapse
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Step 1: Extent of support loss due to burrow collapse
Burrow Depth

[m+bal]
Height

[m]
Width
[m]

Maximum
settlement

[mm]

Width influence zone
[m]

Number of
unsupported

sleepers
[-]5 mm 25 mm

SN D-0,5 H0,4 -0,5 0,4 0,7 -134 2,1 1,4 2
SN D-0,5 H0,6 -0,5 0,6 1,0 -294 2,9 2,0 3
SN D-0,5 H0,8 -0,5 0,8 1,3 -454 3,6 2,7 5
SN D-1,0 H0,4 -1,0 0,4 0,7 -77 2,4 1,3 2
SN D-1,0 H0,6 -1,0 0,6 1,0 -199 3,3 2,2 4
SN D-1,0 H0,8 -1,0 0,8 1,3 -349 4,1 2,9 5
SN D-1,5 H0,4 -1,5 0,4 0,7 -31 2,9 0,8 1
SN D-1,5 H0,6 -1,5 0,6 1,0 -100 4,2 2,3 4
SN D-1,5 H0,8 -1,5 0,8 1,3 -196 5,3 3,4 6
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Step 2: Impact of support loss on railway safety

• Model variations:
▪ Intercity, sprinter and freight trains, loaded and unloaded;
▪ Up to 6 sleepers with single sides support loss;
▪ Governing track radius per equipment type;

• Derailment criteria:
▪ Wheel unloading ratio: DQ/Q < 0,6
▪ Flange climbing: Y/Q < 0,8
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Step 2: Impact of support loss on railway safety
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Conclusions

• For the most common type of burrowing damage (local subsidence), preliminary
results indicate that derailment‑related threshold values are only exceeded in
cases of very large collapses (loss of support under 5–6 consecutive sleepers),
combined with curves of approximately 1000–2000 m radius and high train
speeds.

• For badgers, which typically cause relatively small deformations, the risk of
derailment appears low, particularly on straight track sections.

• Although the safety risk in the case of undetected burrowing appears to be
acceptable in many scenarios, local collapse of burrows still introduce operational
risks (e.g., service disruptions) and must be repaired quickly to prevent further
deterioration.

• Because incidents involving beavers are still limited, the assumptions used in the
modelling must be continuously validated as new cases occur.
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Beaver – population
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Beaver – population
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Beaver – population
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Beaver – population


