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Preface

This Standard was prepared by the Standards Australia Committee SF-047, Artificial Climbing
Structures to supersede in part AS 2316.1—20009, Artificial climbing structures and challenge courses,
Part 1: Fixed and mobile artificial climbing and abseiling walls.

The objective of this document is to provide designers, manufacturers, proprietors and operators with
requirements and guidance specific to the design, construction, operation and maintenance of artificial
bouldering structures used for bouldering in order to maximize the protection of health and safety for
both operators and users.

This document forms part of the AS 2316.1 series. The series will consist of the following three Parts:

AS 2316.1.1, Artificial climbing structures and challenge courses, Part 1.1: Safety requirements and test
methods for belayed artificial climbing and abseiling structures

AS 2316.1.2, Artificial climbing structures and challenge courses, Part 1.2: Safety requirements and test
methods for bouldering structures (this document)

AS 2316.1.3, Artificial climbing structures and challenge courses, Part 1.3: Safety requirements and test
methods for climbing holds

The document acknowledges that in a variety of environments, residential/recreational camps,
climbing gyms and schools, artificial bouldering structures have a significant percentage of clients
that bring their own equipment to perform the activities which requires maintenance and appropriate
storage. Where this occurs, it introduces risk for both the user and operator.

The terms “normative” and “informative” have been used in this document to define the application of
the appendix to which they apply. A “normative” appendix is an integral part of a document, whereas an
“informative” appendix is only for information and guidance.
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Introduction

This document is concerned with the design, construction, testing and operation of artificial bouldering
structures. Bouldering structures originated from the desire to simulate the bouldering challenges
encountered in the recreational pursuit of rock climbing in a manner accessible to the general public.
Bouldering solely on artificial structures is now considered to be a recreational pursuit in its own right,
as well as being recognized internationally as a sport and as a valuable training or learning tool by
education institutions and employers.

The management of risk in the sport and recreation of bouldering is a responsibility for both the
user and the operator. Operators should provide a facility which is designed and built to be as safe as
reasonably practicable without entirely removing the desired challenge. Users should conform to usage
advice supplied by the operator as part of the agreement to use the facility.

It is recognized that bouldering has inherent risks and risk-taking is an essential feature of this sport
and recreation activity. An aim of artificial bouldering structures is to provide an environment where
people of all ages and abilities can practise bouldering skills and the chance to encounter risks as part
of a stimulating and challenging learning environment.

Artificial bouldering structures should aim at managing the balance between the need to offer risk and
the need to keep users safe from serious harm. It is recognized that injuries will occur. Sprained wrists
and ankles may be considered acceptable risks whereas spinal, neck and head injuries by comparison
would be unacceptable to users.

Adequate and appropriate maintenance of facilities should be performed in a timely manner.

This document has been developed to ensure that all associated infrastructure and equipment meets
nominated criteria.

Adherence to this document should limit harm to those involved in incidents that are associated with
human error and prevent incidents associated with equipment of structure failure, i.e. provide a safer
environment to pursue the activity of bouldering.
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1 AS 2316.1.2:2021
Australian Standard®

Artificial climbing structures and challenge courses
Part 1.2: Safety requirements and test methods for bouldering structures

Section1 Scope and general
1.1 Scope

1.1.1 General

This document specifies the minimum requirements for the design, construction, operation, supervision
levels, maintenance and testing of artificial bouldering structures and associated components.

1.1.2 Inclusions

This document includes fixed, indoor and outdoor structures and facilities used for bouldering.

1.1.3 Exclusions

This document excludes —

(@ belaying (refer to AS 2316.1.1);

(b) climbing holds (refer to AS 2316.1.3);

(0) natural surfaces with artificial holds and/or belay points;

(d) playground equipment (refer to AS 4685);

(e) structures associated with bungy jumping activities (refer to AS/NZS 5848);
(3] theatrical and stunt work;

(2) mobile artificial climbing structures [refer to AS 3533 (series)];

(h) inflatable climbing structures;

)] deep water solo climbing structures; and

() ball and foam pits.

1.2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document:

NOTE Documents for informative purposes are listed in the Bibliography.
AS 1657, Fixed platforms, walkways, stairways and ladders—Design, construction and installation

AS 2316.1.1, Artificial climbing structures and challenge courses, Part 1.1: Safety requirements and test
methods for belayed artificial climbing and abseiling structures

AS 2316.2.1, Artificial climbing structures and challenge courses, Part 2.1: Flying foxes and challenge ropes
courses—Construction and safety requirements (EN 15567-1:2007, MOD)

AS 3600, Concrete structures

AS 4100, Steel structures Documents
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AS ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories
AS/NZS 1170, Structural design actions (series)

AS/NZS 1664, Aluminium structures (series)

AS/NZS 1720, Timber structures (series)

AS/NZS 4676, Structural design requirements for utility service poles

ISO 6487, Road vehicles — Measurement techniques in impact tests — Instrumentation

EN 12572-2, Artificial climbing structures — Part 2: Safety requirements and test methods for
bouldering walls

1.3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

1.3.1
acceleration
vector that specifies the time-derivative (rate of change) of velocity

Note 1 to entry: Acceleration measurement is usually made with an accelerometer.

1.3.2
acceleration pulse
non-oscillatory acceleration of a short duration

1.3.3
accelerometer
sensor that measures the acceleration for a specified axis and frequency range

1.3.4

bouldering

form of climbing activity, limited in height and for which fall safety can be achieved by the provision of
an impact attenuation system (1.3.16)

1.3.5

bouldering structure or wall

configuration allowing climbing to a limited height without protection points including a falling space
and impact area

1.3.6

bouldering route

surface of the artificial bouldering structure on which a boulderer progresses including all the holds,
features and volumes

1.3.7

competent person

person who has acquired through training, qualifications or experience, or a combination of these, the
knowledge and skills enabling that person to perform a specified task

Note 1 to entry: For guidance, refer to Australian Adventure Activity Standard at https://australianaas.org.au/

1.3.8
critical fall height
maximum free height of fall for which a surface provides an adequate level of impact attenuation

Note 1 to entry: The critical fall height is determined according to the lowest test result obtained, see Appendix D.
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1.39
design load
nominal load multiplied by a factor of 1.5

1.3.10

free height of fall

<bouldering>

vertical distance between the boulder’s lowest body element and the surface beneath

Note 1 to entry: For bouldering structures the fall height is the actual measured fall distance from the highest
foreseeable level of the boulder’s lowest body element to the impact attenuation system (1.3.16) beneath.

Note 2 to entry: The definition for fall height for bouldering and belaying is different (refer to AS 2316.1.1).

1.3.11
G
acceleration due to the earth’s gravity at sea level

Note 1 to entry: It varies with the latitude and elevation of the observer. By international agreement, the value
9.80665 m/s? is the nominal international standard acceleration due to gravity.

1.3.12

Gmax
maximum acceleration experienced during the impact attenuation system (1.3.16) test

1.3.13

head injury criteria

HIC

measure of impact severity that considers the duration over which the most critical section of the
acceleration pulse persists as well as the peak level of that acceleration

1.3.14

hold

removable climbing component used for progression on a bouldering wall or structure, including
bigger three dimensional, structural attachment without additional panel insert or other means of
hold fixation

1.3.15
impact area
surface that can be impacted by a boulderer falling from the artificial bouldering structure

Note 1 to entry: Persons falling from an artificial bouldering structure do not necessarily land directly underneath
it. If a person falls while jumping or making a dynamic move, the person is more likely to fall slightly away from
the artificial bouldering structure. The area underneath and around the artificial bouldering structure in which
persons are likely to fall or over which they could swing (pendulum) is included in the impact area.

Note 2 to entry: The extent of the impact area will depend on the height and configuration of the artificial
bouldering structure.

1.3.16

impact attenuation system

IAS

pad, floor mat, carpet and foam composite flooring system, foam filled bag, or another system that
transforms the kinetic energy from falls into controlled acceleration/time transition to zero velocity
during impact

1.3.17

impact measurement

determination of the HIC and Gpax values from the recorded acceleration of the headform (missile)
falling from one fall height onto one test position of the specimen
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1.3.18
jug
handhold that is large and easy to grip

Note 1 to entry: For example, like the handle on a jug.

1.3.19
may
indicates the existence of an option

1.3.20
minimum breaking load
magnitude of the load above which if failure occurs during load testing the structure may break

1.3.21
nominal load
maximum load that can be generated in normal use

1.3.22

proof testing

load applied to onsite components of the artificial bouldering structure for the purposes of verifying
good installation practice or current fitness for use

1.3.23

route setter

person who attaches a variety of holds (1.3.14) and volumes (1.3.28) creating a route or boulder on the
artificial bouldering structure

1.3.24
shall
indicates a statement is mandatory

1.3.25
should
indicates a recommendation

1.3.26
tri-axial accelerometer
accelerometer used to measure the components of acceleration relative to three orthogonal spatial axes

1.3.27
users
paying and non-paying people who use this equipment, including personnel who maintain and operate

1.3.28

volume

removable three dimensional, structural attachment with panel insert or other means of hold fixation
designed for temporary extension of the climbing surface
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Section 2  Design, construction and equipment requirements

2.1 Structural and other requirements

The artificial bouldering structure shall be designed to accommodate the most adverse combination
of loading that will be applied according to the appropriate Australian Standards for structural
components, in particular the following:

@ For structural design actions and stability analysis, AS/NZS 1170 (series).
(b) For structural steel, AS 4100.

(0 For concrete structures, AS 3600.

(d) For aluminium structures, AS/NZS 1664 (series).

(e) For timber structures, AS/NZS 1720 (series).

0 For poles, AS/NZS 4676.

(g) For access ways and platforms, AS 1657.

(h) Where trees are to be used, AS 2316.2.1.

2.2 Determination of the strength and stability of an artificial bouldering structure

2.2.1 General

Where possible, the strength and stability of an artificial bouldering structure and the fixings to
any surrounding structure shall be determined by calculation, using the design loads in Table 2.1, in
accordance with Clauses 2.2.2 and 2.2.3.

Where the elements cannot be determined by calculation, the strength and stability of the wall and
components shall be determined by using the relevant minimum breaking loads in Table 2.1 applied in
accordance with Appendix A.

In the assessment of strength and stability, the load of a falling user shall be applied at the point of
connection to the artificial bouldering structure at the most unfavourable angle between * 12.5° from
the vertical axis.

A combination of design loads with the other relevant forces, e.g. mass of the artificial bouldering
structure and forces due to climatic conditions shall be performed. Use these loads in a stability
analysis in accordance with the requirements for combinations of loads and confirmation of limit states
in AS/NZS 1170.0.

Table 2.1 — Loads

. Minimum breaking Proof testing of hold
Nominal load load fixi h load
for design oad ixing attachment loa
Load type (Appendix A) (Appendix B)
kN kN kN
Normal load of a user 0.8 — —
Surface integrity and hold insert load 2.5 7.5 2.5

Where the artificial bouldering wall is designed for topping out, the top surface shall be designed to
support the weight of the maximum number of climbers using this area.

Documents
© Standards ROGHRENHTRAZ0g 1P

Full document details: AS 2316.1.2-2021


http://www.avadocuments.com/doc/as-2316-1-2-2021
http://www.avadocuments.com/doc/as-2316-1-2-2021

AS 2316.1.2:2021 6

2.2.2 Design and frequency of inspection

A competent person shall provide calculations and drawings.

These calculations and drawings shall include whether the artificial bouldering structure is
freestanding or fixed to an existing structure. This shall include the type of fixings to be used.

2.2.3 Determination of strength

2.2.3.1 General

The strength of all aspects of an artificial bouldering structure (resistance to failure due to excessive
deformation or rupture) and load paths to basic structure and connection of the structure to buildings
or the like shall be determined by calculation.

2.2.3.2 Loadings

Strength shall be assessed by limit states methodology and include the following actions:

()
(b)
(©)

(d)
(e)
()
(g)

Permanent and self-weight in accordance with AS/NZS 1170.1.
Working loads in use as specified in Table 2.1.

Live loads (where permanent access ways may be included in the design) in accordance
with AS 1657.

Wind loads.
Test loads in accordance with Appendix A.
Seismic loads in accordance with AS 1170.4.

Special loads as may apply to the specific artificial bouldering structure and due to —

8] loads due to thermally produced expansion or contraction;
(ii) snow (refer to AS/NZS 1170.3);

(iii) ponding of rain or hail;

(iv) differential settlement of foundations;

V) fabrication;

(vi) transport; and

(vii) handling and erection.

2.2.3.3 Combination of loads

The following combinations shall be used in the determination of strength limit state:

oG+ 7@ + 2 W% Gy SR/O

i>1
where
YG = partial safety factor for permanent effects
Gk = load due to permanent effects [see Clause 2.2.3.2(a)]
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