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»ASTM International — F 2291- 08 Standard Practice for the Design of
Amusement Rides and Devices |

»European Standard — EN 13814 - Fair Ground and Amusement Parkj
Machinery and Structure Safety

»Russia — Safety of Amusement Rides, General Requirements

»Australia — AS 3533.1 with Draft Section 2 - Amusement Rides &
Devices Design and Construction

» India — Code Of Practice for Amusement Ride Safety

»Malaysia — Guidelines on Safety Management of Amusement Park
Devices

»Hong Kong — Code Of Practice Amusement Rides - EMSD
»China — GB 18159-2000, GB 8408-2000 & GB 18158-2000

» Great Britain — Safety of Amusement Devices Chapter 10 Passenger 7'
Units and Containment
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M :BS EN 13814:2004

BRITISH STANDARD

BS EN

13814:2004

Fairground and
amusement park
machinery and
structures — Safety

Incorporating
corrigendum
September 2008

KHE

Designation: F 2291 - 08

Standard Practice for

Design of Amusement Rides and Devices'

This standard is issued under the fived designation F 2201, the number immediately following the designntion indicates the year of
ariginal adoption or, in the case of revision. the year of Tt revision, A number in parentheses indicates the year of last reapproval. A
superscripd epsilon (g) indicates an editorial change since the lnst revision or reapproval.

1. Scope

1.1 This practice establishes criteria for the design of
amusement rides, devices and major modifications to amuse-
ment rides and devices manufactured after the effective date of
publication except as noted in 1.2,

1.2 This practice shall not apply to:

1.2.1 Patron directed amusement rides or devices (for ex-
ample, go karts, bumper cars, bumper boats),

1.2.2 Artificial climbing walls,

1.2.3 Air-supported structures,

1.2.4 dry slides,

1.2.5 coin operated rides,

1.2.6 Amusement rides or devices that involve the purpose-
ful immersion of the patron’s body partially or totally in the
water and involves more than incidental patron water contact
(for example, pools, water slides, lazy rivers, interactive
aquatic play devices),

1.2.7 Amusement rides and devices whose design criteria

CNGEBBRDFEHIB 3 2URT T A A M3
ISO 12000 (ZFD<, IS0 14121 IZXAVARZ KR 54

TPE>THTHLXOTRBIN TS

;ASTM F2291-08*

1.3 This practice includes an annex (mandatory), which
pmwdcs addmma] mformanon (for example, rationale, back-
grm.md interp: ngs, v, and so forth) to

i the user's und fing and ion of the criteria

1 in this ice. The annex infi ion shall be
mwrp‘rtlr,d as mandatory design criteria.

1.4 This practice includes an appendix (non-mandatory),
which provides additional information (for example, rationale,
background, interf i dmwi.ngs, y. and s0
forth.} to improve the user’s unds g and application of
the criteria presented in this practice. The nppcndlx informa-
tion shall not be interpreted as mandatory design criteria. |

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safery and health practices and determine the applica-
bility of regulatory limitations prior fo use.

2. Referenced Documents

2.1 ASTM Standards:*

F 770 Practice for Ownership and Operation of A
Rides and Devices

F 1159 Practice for Design and Manmufacture of Patron
Directed, Artificial Climbing Walls, Dry Slide, Coin Oper-
ated and Purposeful Water Immersion Amusement Rides
and Devices and Air-Supported Structures

F 1193 Practice for Quality, Manufacture, and Construction
of Amusement Rides and Devices

F 2137 Practice for Measuring the Dynamic Characteristics
of Amusement Rides and Devices

device or major modification, and > b
12102 A statement that the design is service proven or 22 ASTM Technical Publication:®
previously compliant as specified by Section 3. STP-1330 Composite Materials: Fatigue and Fracture, Tth
1.2.11 Amusement rides and devices, and major medifica- Volume "
tions to amusement rides and devices may qualify as “previ- 23 Acl Standards:
ously Lomp].umt“ Eor five years following the date of publica- ACI-301 Specifications for Structural Concrete
tion of this p rides and devices, ACI-31% Building Code Requirements for Structural Con-
and major morhhcauons to amusement rides and devices must crete (ACI-318) and Commentary (318R}
qualify as “service proven” or meet the requi of this
practice. * For referenced ASTM standards, visit the ASTM website, www.astm.org, of
comtact ASTM Customer Service at service@asmuorg. For Anaua! Book of ASTR
5 Srandards volume information, refer 1o the standard’s Document Summary page on
! This practice is under the jurisdiction of ASTH C ittee: F24 om the: ASTM website.
Rides and Devices and is the direct responsibility of Subcommittes F24.24 on ? Available from ASTM Internarional Headguarters, 100 Barr Harbor Drive, PO
0% 81.040.99 Design and Box CT00, West Conshohocken, PA 190428-2959.
Curreat edition approved Aug. 1, 2008, Poblished December 2008. Originally * Available from Ametican Concrese Instinute [ ACT), PO, Box 9094, Parmington
approved in 2005, Last previous edition spproved in 2006 as F 2291 - Ofia. Hills, MI 48333,
Er— P
: ) o B
Obtalned from and duced by Japanese with the permission of BST under rayalty
agreement. Da. Copyright © ASTM Intemationsl, 100 Ber Harbor Ditve, PO Bax 70D, West Canshohocken, PA 194282888, Lirited States.
1-24, Akasaka 4, Minato-ku, TOKYO 107-8440, JAPAN  Phone: +813 35838002  Fax: +§13 3583-0462
NO COPYING IN ANY FORM WITHOUT WRITTEN PERMISSION FROM BS Business 1
- Information Copyright by ASTM Int'l (all rights reserved); Fri Feb 13 01:26:15 EST 2009
Download by
Masayuki % (Imnesc Standards Asan) pursuant to License / No further reproducti horized
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Euro Norm pr EN 13814 Fairground & Amusement
Park Machinery and Structures - Safety

ASTM F2291 - Practice for Design of
Amusement Rides and Devices

_Requirements for design and manufacture of rides and

ASTM F 2291 Standard Practice for Design of amuses
Rides and Devices ASTM F 1193 Standard Practice for ‘o;u,L :

ASTM F 2291 5. General Design Criteria 5. RideAs

azard analysis

Risk reduction for platforms, ramps, floors, stairs and

Not covered by ASTM covered by:

Local Building Codes e.g. CA Code of Regulations, Title 24
Part 2

ASTM F 2291 5.1.1.3 Failure Analysis- \

Risk reduction by the use of railings, fencing and
guarding

ASTM F 2291 14. Fencing, Guardrails, Handrails, al ‘
Gates for Amusement Rides and Devices

Risk reduction in the case of access and egress

ASTM F 2291 6. Patron Restraint, Clearance Env
and Containment Design Criteria

Risk reduction for passenger units

ASTM F 2291 6. Patron Restraint, Clearance EIPV
and Containment Design Criteria )

Risk reduction by special provisions

and Containment Design Criteria

Sample of content comparison between EN 13814 & ASTM F 2291
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Euro Norm prEN 13814 Fairground and amusement
Park Machinery and Structures — Safety

ASTM F2291- Practice for Design of amusement
Rides and Devices

Approved on July 2002
Published December 2004

Approved and Published June 2003

No Revisions

Nine Revision Ballots Conducted Focusing on: |
- Harmonization of Restraint Section to EN 1381}
- Fencing, Guardrails and Handrails
- Acceleration Limits

- Electronic Control Systems

- Hydraulic Systems

New Standard — Approved 4/10/03

WIK11714 Approved 11/1/07 WK8023 Approved 4/1/05
WIK9438 Approved 4/1/06 WK5204 Approved 12/1/@4
WIK8021 Approved 2/15/06 WK3282 Approved 4/1/04
WIK8021 Approved 12/1/05 WK1636 Approved 11/1/@
WIK8021 Approved 11/15/05

Revision F 2291-08 published 11/08

prEN 13814 (CEN TC 152)

Current Revision: F 2291-08

Published Revisions 03, 03a, 04, 04a, 05, 06, 06&4)

Munich — proposal to revise EN 13814

Future Work Items to be balloted: » 3
- Operator Controls -
- Electronic Control Systems
- Risk Assessment
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ASTM 2137 SARC Test

Fixed Placement of Accelerometer, Standardized Collection






Up / Down Accelerations

6.50
- #-
550 — -
o
- —
- —
4.50 —— -
B o - -
[ - - -
%3.50 = =
&0 - T]. ot oI
% DL t
s : i
%150 It I
%0.50 4}{7 !i, Ix - T
o = L
_0565( 32.0 34.0 36.0 38.0 48..0 ‘_10 440 46.0 48,
T
-2.50

Minimum Height {inches)



5.8 Hz component 4.4 Hz component

-----------------------------------

100 ms

Worst case situation

: ‘:I'ypiical fsituétion

1 1 1 1 ' | | |
03 032 0.34 0.36 038 0.4 0.42 | i i i i i | i i
36 0.38 0.4 0.42 0.44 0.46 0.48 05 0.52 0.54

Jerk = Largest slope calculated using 2 points that are 100ms apart
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