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EXECUTIVE SUMMARY
On 2 June 2015 a collision involving two trains occurred on the Smiler Ride at the Alton
- Towers Theme Park, Staffordshire. A train, fully loaded with passengers, struck a stationary,
emptyk'aininthcdoublebcppmﬁanoftheimckhcwnasﬂm"StaﬁordxhimKnot“. Several
passengers sustained serious injuries as a result of the collision. Following the incident @i

requested that the Health and Safety Laboratory
(HSL) assist in the investigation of the mechariical aspects of the incideiit as follows:

1) Recovery of the entire empty train (Train 3) from Alton Towers to HSL.

2) Rmov&yofd:eﬁnntsecﬁonofﬁmpassmg&kﬁn@mia@conminingthcﬁ'bnttwp
passenger Tows. ‘ ; :

3) Aninspecﬁo,ndf'l‘rainf_iwithaviewtoidmtifyinngaspectofﬂxetminmditionm’-
design which might have caused the train to slow down. _ ;

4) | An assessment and test of all wheel bearings on Train 3 with a view to idmtifﬁng if the

condition or type of any of the bearing(s) may have caused the train to slow down
significantly.
5) Anassessmtaﬁdtestofthebaﬂjointsbetwemm25nd33nd’ca:sSand4onTmin3
' with a view to identifying any aspect of the joint condition or design which could have
'ciiiwedthcuaintosbw-domsigniﬁcanﬂy. ! :
6) An assessment and test of the rotary joint between cars 1 and 2 on Train 3 with a view to

identifying any aspect of the joint condition or design which could have caused the train to
slow down significantly. ‘

7 Aﬂwm'eucal analy-sa'softhelikslyfarcesexeﬁemerainScausadbywindedingovera
range of wind speeds between 0 and 50 mph (0 and 22.5 m/s) and over a range of applied
angleswthqlon@'mdinalaxisofthetmjnof'i'leSOdcgreesinS-degreeincments.

8) An assessment of whether the likely wind loading on Train 3 at the time of the incident was
sufficient to cause it to slow down sufficiently to prevent it "making” the loop.

9) An assessment of available CCTV footage to determine (if possible) the spoed of Train 3 as
it entered the loop andﬂ:e_deoeim‘aﬁmas it travels around the loop.

10) A comparison of Train 3 speeds and decelerations (see (9) above) with HSL video footage
made post incident, of empty and loaded trains, successfully negotiating the loop.
" 11) A detailed laser scan of both trains.
12) Establish from available CCTV footage a "timeline™ of events including train, passenger
and technician movements within the relevant time period immediately prior to the
13) Produce a simple video animation showing the events established in (12) above.
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Main Findings

Tests carried out on all-of the wheels on the empty train (Train 3) and on the first and
second chassis of the full train (Train 4) indicated that the bearings were performing
normally. ' - .

Apaﬁt-&om!heincidmmmmalmdiﬁonoftheuainsmwaedeSLm
good. They are substantially constructed, and a visual inspection indicated that they have

“been well maintained. Sm@mﬂhgofsﬁededmmmwdthisﬁew.

indicated that the bearing was rotating freely and functioning correctly.
Wmﬁdf&cmﬂmm&mﬁredmmmm'owpﬁngs‘m&ﬁhgﬂwm

third and fourth chassis on Train 3 indicated that they were finctioning as intended. The
s&fﬁwascf&cbaﬂc&rplhgsﬁdnﬂm&ibuwsi@iﬁmnﬂymsmm&em _

Tesm,cmﬁedoﬁtmﬂlecmmbeaﬁngmthcﬁrst‘ands&mdchamisof’[‘min?’

Atmckixmpeéﬁoncmﬁedmbylabubsmﬁmitedfomdmeﬁdmoeofdamage.

Several track joints had gaps that were larger than would normally be expected. In the
opinigmofthclacobs'mgim,thcgapswouldmtomm"bmcsiguiﬁmﬂymreducingﬂm
speed of a train. _ : _
An analysis of local wind data i 'ﬂdﬂuth_oftth;ﬁJdinngmch
Esmblmhnmmmdmciudedﬂmtthewmdwasgumngm 17 m/s up to and around the
time of the incident. . . “ . ] '

An analysis of the behaviour of the two trains, basadondara drawn from CCTV footage
mmmmmofmmmmmmmmams)medmmc

" second loop of the Staffordshire Knot primarily because of energy losses caused by the

high gusting wind. This conclusion is supported by the behaviour of test trains that were

sent around the track following the incident. , .
Both of the trains involved in the incident were subject to additional energy losses
atiributable to geometric misalignment between the train wheels. and the track. The

misali is a feature of the design, and is accommodated by springs mounted in the

wheel carrier. However some skewing, transient redistribution of forces, and vibration can

mmmmmmmﬂmmmﬁdatmﬁ



