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▪ All information and examples used for this presentation is gathered from open/public sources. When 

available sources are mentioned. 
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1. Boy, 7, falls from rollercoaster

2. 28 injured in Tagada seat collapse

3. Worker loses leg during carnival ride maintenance

4. Woman falls from ride in Mexico

5. Cables snap on Free Fall towers

6. Woman killed in pendulum ride collapse

7. Two dead, fifteen injured in pendulum ride collapse

8. Boy, 9, injured when two carnival rides collide

9. Man breaks spine on waterslide

10.44 injured in wave-pool 'Tsunami'malfunction

11.Rollercoaster de-rails - 3 injured
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Carousel worker killed - crushed under deck Bungy cord snaps on sling shot catapult ride Ride spins out of control so fast it "becomes a blur" as gearbox fails Four children injured in ride breakage

6 children thrown out of ride Riders evacuated from Wipeout carnival ride Rollercoaster test run leaves one worker dead, one injured Two Zipper cars collapse in fair ride malfunction

Boy, 12, injured in fall off log flume ride Boy falls from Zipper as door and harness comes open Girl injured after falling off 'Swinger' ride Amusement park log flume ride derails

Icelandic parents accuse Spanish theme park of killing their son Girl scalped on ferris wheel in India Child injured on fun-house slide Girl dies after falling from mother's lap on ride

Teen crushed to death after falling off pirate ship ride Child falls from swing ride 9-year-old falls from zipline, breaks leg Teen throws 8-year-old boy off waterslide

Man falls to death from ride after belt harness breaks 9 hospitalized after house of horrors stair collapse Two people in passenger tub break off of Calypso ride Girl falls from carnival ride

Teen killed on Rok 'n' Roll-style carnival ride Four people killed on Thunder River Rapids ride at Australia's Dreamworld theme park4 seriously injured, 1 in coma, after thrill ride collapses Woman's finger ripped off after ring catches on waterslide

Two riders injured when cart snaps off 'Shake' carnival ride Spider ride arm snaps at Mundo Aventura, 10 injured Carnival worker dies from ferris wheel fall Four teens ejected from fair ride after safety bar breaks

Girl killed in tragic inflatable wind-gust Sizzler carnival ride malfunctions - several injured Fair worker falls from tipped ferris wheel car carrying children 5-year-old girl hit by falling metal off ferris wheel

Disneyland employee found dead inside Haunted House Carnival worker dies after being hit by ride Man killed by coffin in 'Buried Alive' haunted house ride Worker injured while constructing Fireball ride

Worker killed assembling fair ride Girl flung to her death on "Space Adventure" ride Paratrooper seat detaches during ride Several children bruised and shaken after Tilt-a-Whirl car tips

Flying Chairs accident leaves 12 injured Tagada ride breaks off mid-ride - 12 injured Bearing breaks on Sizzler ride – riders receive minor injuries Woman falls to her death on giant swing

Ferris wheel ejects riders - one dead Worker falls to death while dismantling carnival ride Girl injured on Gravitron 'Starship 3000' ride 19 riders stranded when ‘El Nino’ fair ride malfunctions

Man nearly drowns on log flume ride Chinese Sky Flyer ride crashes to ground, injuring nine 12-year-old boy's leg cut off on alpine-coaster Man hits head, becomes unconscious on Tagada ride 

2 injured on Ferris Wheel Fair worker hit by part of rollercoaster 10-year-old falls from Ferris Wheel Boy dangles 138ft from Ferris wheel in China

Girl Dies After Being Ejected From Sizzler Ride Adult, 2 children injured in bounce house wind gust Six injured in 2 serious ride accidents Wave-swinger collapses; 13 injured

Ferris wheel catches fire Waterworld sued over Tornado slide injury Swing ride tips over Ride safety bars open while 10 upside-down

Zipper leaves boy hanging on 20ft in air Man hit by pigeon on opening day of 111mph (180kmh) rollercoaster Waltzer car comes off fairground ride Man injured on 'Indy 500' fairground rollercoaster

Several injured when Six Flags rollercoaster stops mid-point, derails Riders injured in rollercoaster collision Girl flung from fair ride breaks nose 8 injured in inflatable slide collapse

Girl falls from carnival ride - fractures skull and loses hair Thrill-seeker within inches of death as harness fails on bungee swing 20 people stuck in air on carnival ride Several hurt when SkyFlyer chairs collide with fences

Bounce house blows away injuring 10 Video shows moment disabled man plummets 32ft from rollercoaster Six people fall to the ground in chairlift accident Teen ejected from 'Spin Out' carnival ride

Girl aged 6 breaks neck on water slide Boy critically injured after falling from carnival ride 15 injured in Octopus ride collapse Ferris Wheel riders ejected after gondolas tip over

Man dies in amusement park test-ride gone wrong Bungy-jumper crashes 50ft into river bed when rope too long Couple falls from amusement park ride Ride attendant thrown from Waltzer ride

Roller coaster rider sues Six Flags after flying cell phone injury 10 injured when free-fall cable snaps Chainsaw-wielding clown cuts open teenager's face Teen Survives 130ft Drop From Fairground Ride

Ride that injures senior citizens called a lawnmower covered in fiberglassBouncy castle launches into air, killing girl, 6, and injuring six other childre Nine injured on air-bounce ride after power failure 8 rescued by helicopter from 170 feet thrill ride

Disney lawsuit after woman hit by California Screamin' rollercoaster boltGirl, 11, dies after falling from Splash Canyon 'river rapids' ride Man injured after boy divebombs him on waterslide Hurricane ride hits rope, fences - 5 injured

Ghost train cart derails - falls 10 feet Fence at carnival charged with electricity - shocks toddler Man dies at trampoline park Ten children injured when carnival ride speeds out of control

Adventureland worker dies on ride - after 6 days on the job 3 fall out of Ferris Wheel Man claims he contracted eye-eating parasite from rapids ride Worker's hand severed during ride inspection

Carnival worker electrocuted during ride setup Boy falls to death on Zipper ride Ski lift roll-back malfunction sees 11 riders injured Man who fell 20ft off Bungee Trampoline sues cruise ship for $10M

Carnage as rollercoaster derails and plunges 20ft to the ground Boy, 10, flung from waterslide on park opening day Dad killed in French fairground ride collapse Woman falls from rollercoaster

Woman thrown from alpine coaster toboggan Freak wind gust sends bounce houses and children flying Girl killed in Wacky Worm coaster derailment Two injured in Paratrooper collapse

Carnival worker hit by Speed ride Boy, 12, almost goes blind after fracturing skull on Tagada ride Woman in critical condition after being ejected from funfair ride 2 killed, 22 injured during 'dust devil' inflatable wind gust

Cable detatches on Six Flags Goliath coaster Man falls out of looping ride when harness fails Worker dies in fall off 'Ring Of Fire' ride 8 injured in 'caterpillar' ride derailment

Double Tragedy - how 2 children died on a tea cups ride Five dead in waterpark tragedy after owner, son and three teens electrocuted in pool'Move It' riders crash into platform Teen's legs injured after ride foot-rest breaks off

8-year-old boy dead after incident at Knobels 3ft swimming pool Teen girl falls 25-foot from Six Flags ‘Sky Ride' One dead in Spaceloop ride restraint failure Woman falls 30-feet in adventure park fall

Man flies out of water slide 7 dead in cable car accident Amusement park worker run-over by coaster train Mom and son ejected from aerial chair-swing ride

Two children injured on Fly-o-Plane ride at Lake Winnie Bungee jumper plunged to her death due to instructor’s ‘poor English’ Wind sends boy in bounce house flying into car on Highway Ferris Wheel owner killed in fall during ride de-constructio

Girl breaks arm on Frog Hopper ride Girl falls off water slide Sky Diver ride tips over in tornado windgusts Two dead, 12 injured on 'world's longest slide' collapse

Man falls out of seat on inverted swinging ship Seven injured when carnival ride almost topples Woman ejected from Shake ride 31 people rescued from semi-inverted carnival ride

Woman's seat breaks off 90ft free-fall tower 5-year-old run over by carnival ride while operator on cell phone Sizzler ride malfunctions, four injured Two injured in Octopus arm collapse

Five hurt when Octopus carnival ride malfunctions Rollercoaster collision leaves 33 injured 3 dead, 2 injured in rollercoaster collision with crane Two adults and child ejected from Log Flume ride

10-Year-Old boy killed riding on world's tallest water slide One killed, three injured in Wacky Worm rollercoaster derailment 1 Killed, 6 Injured in ferris wheel accident in India Boy, 7, falls from rollercoaster

3 girls ejected; fall 45ft from Ferris Wheel Woman dead after falling out of 'Sling Shot' ride Seven People Injured in Fire at Europa-Park, Germany 28 injured in Tagada seat collapse

3-year-old boy falls from rollercoaster at Idlewild amusement park Child falls from new amusement ride Boy, 7, killed after bouncy castle upended in China Worker loses leg during carnival ride maintenance

6 children receive electric shock on Scrambler amusement ride Ohio fair tragedy: One dead, more fighting for life after amusement ride breaks apartBumper car catches on fire at Carowinds Woman falls from ride in Mexico

Carnival worker electrocuted on bumper car ride Paratrooper ride breaks - 13 injured Rollercoaster train falls off, two riders ejected Cables snap on Free Fall towers

Teenage boy killed on Tagada ride Waterslide leaves teen with stitches Girl dies after inflatable ‘explodes’ in the UK Woman killed in pendulum ride collapse

Lifeguards found drowned man by accident in amusement park pool Girl falls off ride - breaks both arms. Tilt-a-Whirl car comes off - four injured Two dead, fifteen injured in pendulum ride collapse

Riders thrown off Tagada ride when seat rail breaks off Worker hit and killed by rollercoaster Fair ride malfunctions, leaving rider upside-down Boy, 9, injured when two carnival rides collide

8 Injured in Tennessee Fair ride accident 21 people injured in sky-flyer malfunction Boy killed, 1 seriously injured in fair ride malfunction in Poland Man breaks spine on waterslide

One dead, 11 injured after falling out of amusement park ride in PakistanCarnival ride collapses - 2 injured Ride collapse in Pakistan kills 1, injures 25 44 injured in wave-pool 'Tsunami'malfunction

Rollercoaster de-rails - 3 injured
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▪ Media Headlines 2016 – 2019 ytd (no official survey)

− 205 accidents

− 687 people Injured

− 96 Fatal Injuries

▪ Modern park equipment can cause catastrophic, multi fatality accidents.

Low Risk – High consequence for Industry
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▪ Mechanical failure of the amusement ride

CAUSES  OF THEME PARK ACCIDENTS 

▪ Defective design or manufacture of the ride

• Year: 2016

• Location: Scotland 

• Cause: Wheel break of train derailed

• Injured: 10

• Killed:

• Year: 2016

• Location: USA 

• Cause: Hi speed, ejected from boat

• Injured: 

• Killed: 1
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▪ Operator error or inattentive behavior ▪ Inadequate security or inadequate supervision

CAUSES  OF THEME PARK ACCIDENTS 

• Year: 2018

• Location: China 

• Cause: 5-Y/O Boy alone in 50 MT Wheel

• Injured: 1

• Killed:

• Year: 2016

• Location: Nigeria

• Cause: Operator starts ride my mistake during dis-embarking

• Injured: 6

• Killed: 2
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▪ Failure to follow guidelines for minimum & 

maximum height, weight or age restrictions

▪ Malfunction of safety restraints/ belts/ lap bars

CAUSES  OF THEME PARK ACCIDENTS 

• Year: 2018

• Location: Germany

• Cause: Rider to heavy to close lap bar properly, ejected from ride

• Injured: 1

• Killed:

• Year: 2018

• Location: Mexico 

• Cause: Restraint opened during operation

• Injured: 1

• Killed: 1
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▪ Poorly maintained or assembled rides ▪ Missing or defective safety equipment

CAUSES  OF THEME PARK ACCIDENTS 

• Year: 2016

• Location: Australia

• Cause: Safety Stop not used/bad maintenance

• Injured: 

• Killed: 4

• Year: 2017

• Location: USA

• Cause: Gondola breaks off Ride

• Injured: 3

• Killed: 2
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▪ Inadequate staffing or improperly trained staff ▪ Exposed electrical wiring

CAUSES  OF THEME PARK ACCIDENTS 

• Year: 2015

• Location: UK

• Cause: Bad Communication operators, overruling safety system

• Injured: 16

• Killed:

• Year: 2017

• Location: USA

• Cause: 15 Month old kid hold aluminum fence

• Injured: 

• Killed: 1
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▪ Failure to properly warn of dangerous or off-limits 

areas

▪ Failure to warn riders of restrictions including 

those for pregnant or infirm riders

CAUSES  OF THEME PARK ACCIDENTS 

• Year: 2015

• Location: USA

• Cause: Passenger climbs fences into restricted Area

• Injured: 

• Killed: 1

• Year: 2017

• Location: Colombia

• Cause: disabled man plummets 32ft from rollercoaster

• Injured: 

• Killed: 1
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Source: National Safety Council estimates based on annual fixed-site amusement ride injury surveys.
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Source: National Safety Council estimates based on annual fixed-site amusement ride injury surveys.

277 
219 192 176 

134 117 146 122 
174 

104 78 94 119 80 76 

1,172 

816 

1,131 

943 

759 
827 

566 
652 

836 

729 
648 669 

952 

711 

598 
504 

613 

391 427 416 399 375 
433 405 

515 495 

383 
437 443 

361 

1954

1648
1713

1546

1309 1343

1086

1207

1415
1347

1221
1146

1508

1235

1035

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

ESTIMATED FIXED-SITE AMUSEMENT RIDE-RELATED INJURIES BY RIDE TYPE -
US, 2003-2017 

Children's Rides Family and Adult Rides Roller Coasters SUM



EFFECT OF THEME PARK ACCIDENTS 

Ralph Pesgens │ Amusement & Leisure Industry division │ Mumbai,  September 2019 - IAAPI Safety Conclave - NOT FOR DISTRIBUTION14

Direct Costs:
Cease of Operation

Repair

Medical

Workers’ Compensation

Cost of Insurance

Loss of Goodwill

Loss of Market

Loss of Customers

Loss Of Shareholders Value

Loss of Key-Employees

Source: Treend/Harris IAAPA Expo 2015

Indirect Costs:
Reduced employee moral

Down time

Cost of hiring/training

Business interruption

Legal fees/Liability/Increase Insurance

Negative public image/Long legal processes

Investigation

Overtime

Extra supervisor time

Damage to the industry
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▪ AMUSEMENT PARK IN AUSTRALIA
− October 25, 2016 

− Two men and two women were killed on the Thunder River 

Rapids when their raft collided with another near a large 

conveyor belt at the end of the ride.

Source: ABC New Australia Oct-2017

Source: ABC New Australia Oct-2017

Thunder River Rapids ride to be demolished
Dreamworld announces it will demolish the water ride at the center of October's deadly accident.

It said the Thunder River Rapids ride would be permanently closed out of respect for the victims and 
their families. Source: ABC New Australia Nov-2016
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▪ AMUSEMENT PARK IN UK
− June 2, 2015 

− A loaded train collided with an empty test train, causing serious 

injuries to 16 riders..

Source: Towers Times July-2015

Source: Daily Mail  AUG-2018

Source: Statista Aug-2019
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▪ WATER PARK IN USA
− June 2, 2016 

− 10 YO boy was decapitated when the raft he and two women were strapped into 

"went airborne and collided with the overhead hoops and netting affixed" to the 

slide. The two women suffered face injuries and lacerations, according to 

investigators.

Source: The Kansas City Star May-2017

Source: People Aug-2018

2 Years After Boy's Decapitation on World's Tallest 

Waterslide, Trial Looms as Ride Is Still Standing

Two maintenance workers at the park, David Hughes and John Zalsman, were charged 

with misleading investigators.

Tyler Austin Miles, the park’s former director of operations, was also indicted for 

involuntary manslaughter.

Jeffrey Wayne Henry, a co-owner of Schlitterbahn Companies and a designer of the slide, 

and John Timothy Schooley, also a Verrückt designer, were charged with reckless second-

degree murder.
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Proactive Preventing 

Incidents

Safety Culture

Independent Inspections

Operations & Maintenance Training

Design & Development Guidance

Guest Awareness & Education

Safety Isn’t Expensive, Its Priceless:  

Understanding the True Cost of Incidents
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▪ Park safety assessment and certification*

− Periodic Inspection

− Park maintenance checklist

− Management system auditing

− Operations & Maintenance Training

▪ Ride assessment and certification*

− Design review

− Inspection during manufacturing and operation

− Inspection and monitoring during operation

▪ Risk assessment*

▪ Other Services

− Ride maintenance & operator training

− Hotel safety audits and certification

*Amusement Parks, Water Parks, Playgrounds, FECs, etc
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▪ National Legislation (if Available)

▪ European EN Standards:
o EN 13814  Fairground and amusement park machinery and structures

o EN 1176   Playgrounds

o EN 1069 Water slides of 2 m height and more

o EN 1993   Eurocode 3: Design of steel structures

o EN 14960/01.11.2008 Inflatable play equipment

o EN 12572 Artificial Climbing Structures

o EN 15567-1/2 Sport & Recreational facilities/Rope Courses

o EN 14974 Users of roller sports equipment

o EN 15288 1/2 Swimming Pool safety, Design & Water Treatment

o DIN 19036 Ice sport facilities with artificial Ice

▪ US-American ASTM Standards:
o F 2291 Standard Practice for Design of Amusement Rides and Devices

o F 839 Guide for Inspections of Amusement Rides and Devices

▪ ISO Standards
o 17842-1/3 Operations/Maintenance/Design

o 17929 Bio Mechanics

▪ Others
o Australia



EN13814 2019
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▪ EN 13814 (2019) Safety of amusement rides and amusement devices 

− Part 1: Design and Manufacture

− Part 2: Operation, maintenance and use

− Part 3: Requirements for inspection during design, manufacture, operation and use

▪ According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 

Countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 

Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 

Luxembourg, Macedonia, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, 

Sweden, Switzerland, Turkey and United Kingdom.



NEW RIDES INSPECTION
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Operator (new Ride)

Building application by authorizing body

Review of

• Static calculation

• Electrical equipment

• Hydraulic equipment

• Pneumatic equipment

Shop Inspection

• Electric, hydraulic and pneumatic 

systems of the parts for compliance 

with the diagrams

• Dimensional-, material-, welding- and 

visual inspection

Acceptance Check/Test

• Electric, hydraulic and pneumatic 

safety devices

• Proper and complete erection of the 

construction

• Trial operation

authorizing body 

grant a license for operation of the ride

• Design Calculations

• Construction Drawings

• Electric diagrams

• Hydraulic diagrams

• Pneumatic Diagrams

• Handbook

• …….

Report on design Review

Report on Shop Review

Report on Acceptance Test

Step 1: Design Review

Step 2: Shop Inspection

Step 3: Acceptance Test



PERIODIC INSPECTIONS
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Operator (used Ride)

Building application by authorizing body

In case of modifications review of

• Static calculation

• Electrical equipment

• Hydraulic equipment

• Pneumatic equipment

Thorough Examination

• Inspection of the complete structure 

and Trial Run

authorizing body 

grant an extension of the license for 

operation of the ride (Limited Time)

Design Calculations

Construction Drawings

Electric diagrams

Hydraulic diagrams

Pneumatic Diagrams

Handbook

…….

Report on the Thorough 

Examination



IMPLEMENTING STANDARDS
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▪ Recently Implemented

− Dubai EIAC (formerly DAC)

▪ Both EN and ASTM

▪ Grace Period

▪ Currently Implementing

▪ Kingdom of Saudi Arabia

▪ Indonesia



REFERENCES – LIMITED SELECTION ONLY
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Disclaimer Brand names, logos and trademarks used herein remain the property 

of their respective owners. This listing of any firm or their logos is not intended to 

imply any endorsement or direct affiliation with TÜV NORD GROUP



Ralph Pesgens

Head of Amusement and Leisure Industry Division

Amusementrides@TUV-NORD.com

Thank You!


