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Preface

This Standard was prepared by the Standards Australia Committee CE-012, Aggregates and Rock for
Engineering Purposes, to supersede AS 2758.6—2008, Aggregates and rock for engineering purposes,
Part 6: Guidelines for the specification of armourstone.

The objective of the standard is to provide designers and suppliers with information on the properties
of rock sources that may allow the supply of large rock blocks suitable for the protection of sea walls,
river banks, dam facings and other structures requiring protection against wave action or erosion
caused by flowing water.

Alist of all parts in the AS 2758 series can be found in the Standards Australia online catalogue.

The major changes in this edition are as follows:

(@ Inclusion of additional sources of data which may prove useful in source investigation.

(b) Deletion of some tables and Appendix B.

(©) Inclusion of bibliography containing references to relevant standards.

(9 Referencing of additional tests that have been used in some Australian projects and may

prove useful in evaluating rock sources.

This Standard is a guideline document and is intended to be informative only. As such, all guiding
statements use “should” to express a recommendation only.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas an “informative” appendix or annex is only for information and guidance.
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1 AS 2758.6:2019

Australian Standard®

Aggregates and rock for engineering purposes
Part 6: Guidelines for the specification of armourstone

1 Scope

This Standard aims to provide guidance for investigating and specifying sources of natural, block-
sized rock materials for use as armourstone on sea walls, harbour and river foreshores, or dam walls.
Armourstone ranges from several kilograms up to many tonnes in mass. Dimensions of the armourstone
may be the defining design requirement.

2 Application

These guidelines may form the basis of a works specification but cannot be used as a specification in
themselves. The designer or specifier is presented with a series of considerations and alternative criteria
from which to structure a project specification; however, the criteria are deliberately conservative
and may not be cost effective in some instances. The designer is in the position to determine whether
criteria suggested apply to the project under consideration and whether the project environment would
allow relaxation of suggested criteria.

The selection of test procedures and test limits will be determined by the design philosophy and the
design life of the completed structure. For the purposes of these guidelines, a design life of 40 years
has been used. For many structures, where replacement of materials is practical, much shorter design
life cycles may be appropriate, and lesser criteria may be successfully applied to the armourstone. For
structures such as dams, a much longer design life may be required and the criteria will need to be
adjusted accordingly.

The works specification should specify all the tests and the limits appropriate to the design application;
however, a distinction may be made between those requirements used for selection and evaluation of
the source material and those requirements used for quality control of product during the execution
of a supply contract. It may not be necessary to apply the full range of tests during the execution of the
contract. The frequency of testing should be detailed in the works specification.

3 Normative references
There are no normative references in this document.

NOTE Documents for informative purposes are listed in the Bibliography.

4 Terms and definitions

For the purposes of this document the terms and definitions given in AS 1141.1, AS 1726, AS 2758.1 and
the following apply:

4.1

armourstone

rock of sufficient strength and durability for applications requiring material typically ranging in mass
from several kilograms to many tonnes

Note 1 to entry: Mass and dimensions are dependent on the structure and location or environment of the
structure being designed.

4.2
may
indicates the existence of an option
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4.3

rock durability

ability of a rock to retain its physical and mechanical properties while resisting degradation in use
through the design life of the structure in which the rock is incorporated

4.4

rock mass defects

features in the source rock that will result in splitting or fracturing of the rock during extraction,
stockpiling and handling at the quarry, transport, construction handling and placement, or the
armourstone in service

Note 1 to entry: Such features may include joints, bedding planes, sheared planes, cleavage, foliation and
fracturing caused by blasting and handling.

Note 2 to entry: It is important to identify existing and potential defects in the quarried rocks.

4.5
rock strength
measured breaking stress of a small rock specimen subjected to compressive or tensile forces

Note 1 to entry: The measured strength may be affected by small scale rock defects (such as cleavage and jointing)
in which case tests may be used to identify the strength of the defect and provide guidance on the strength of the
rock mass, including defects. Tests may include, but are not restricted to, compressive strength, Brazil or tensile
strength tests, and Triaxial tests.

4.6
should
indicates a recommendation

4.7

supply agreement

agreement between the aggregate supplier and a second party, that details, among other matters, the
test procedures and limits for aggregate supply

Note 1 to entry: The agreement may detail sampling requirements and testing frequency. The agreement may be
for a specific project or for regular, routine supply.

4.8

works specification

body of documents detailing the construction requirements for a works project, which, among many
other items, will include specification and supply arrangements for materials, including armourstone,
delivered to or produced on site

Note 1 to entry: This body of documents may include this document (AS 2758.6), reference to this document,
extracts from this document, or this document with included variations.

5 Resource availability
Armourstone is an occasional, low volume product from traditional quarry resources.

The presence of quarries within an acceptable transport distance of a proposed project should not be
taken by itself as an indication of supply capability without consideration of all other requirements.
Often quarries that are quite capable of supplying durable aggregate in conformance to other parts
of the AS 2758 series of specifications will be incapable of producing armourstone. Limitations may
be the result of rock mass defects, lack of specialized equipment at the quarry for handling large
blocks, inability or reluctance to modify quarry blasting or other extraction processes necessary
for the production of armourstone, or lack of suitable transport or transport access for moving the
armourstone from source to project.

Testing data are often available from operating quarries and this data can provide first indications
of the viability of these potential resources as a source of armourstone. The results shoW&ﬁ?ﬁents

© Standards Australia Limited 2019 Document Sharing Hub

Full document details: AS 2758.6-2019


http://www.avadocuments.com/doc/as-2758-6-2019
http://www.avadocuments.com/doc/as-2758-6-2019

3 AS 2758.6:2019

the same rock type as that being considered for supply. The results should be from multiple samples
covering a sufficient time period (at least five years of quality control data are suggested) to provide a
degree of certainty of the consistency of the rock mass properties.

A knowledge of the quarry extraction plan, likely extraction locations, and the geology of the source
will also help if available at the time of design.

The designer should be aware of these limitations, which may mean that armourstone will not provide
the most cost effective method of wave and scour protection.

6 Design considerations

Armourstone is typically used in self-supporting mass gravity structures. Usually the armourstone
is provided for scour or wave protection and at least part of the structure is submerged or may be
expected to be submerged at some time in the structure’s life. Structures may be designed for a variety
of conditions; however, a 1 in 100 year flood or storm situation would not be uncommon.

For these reasons armourstone is typically specified by determining the buoyant mass necessary to
withstand the current or storm energy predicted for the design case and still maintain integrity of the
structure, see Appendix A.

The designer may revise the material specifications based on whole-of-life costing, where it may be
possible to use a lower quality available resource where the proposed structure is of a temporary
nature or is capable of rapid and easy replacement of material that loses dimensional integrity.

7 Exposure risk classification

The risk to a well-designed armourstone structure during its service life is associated with the loss
of dimension of the rock pieces. Once the pieces are reduced below the critical size determined by the
design energy levels, the structure will lose stability caused by removal of rock pieces under high-energy
conditions. Table 1 presents one scheme of performance classification based on exposure conditions and
whether or not the designer intends that material in the structure to be replaced at regular intervals.
These categories are related to assessment of the armourstone (see Clauses 8 and 9) and its ability
to withstand environmental conditions without significant loss of size. Other classification criteria
may be used to assess performance requirements, but eventually any scheme needs to relate to the
dimensional stability of the armourstone.

Table 1 — Risk classification

Maintenance
Exposure _ Minor re_pairs _Re_gl_llar repairs_ o_f
No maintenance expected atirregular | significant quantities

intervals expected

Salt water intertidal and splash High High Moderate

zone — High energy

Salt water immersion — High High High Moderate

energy

Salt water immersion or Moderate Moderate Moderate

intertidal — Low energy

Freshwater immersion — High Moderate Moderate Low

energy

Freshwater periodic immersion Moderate Low Low

— Low energy

Freshwater occasional wetting

. . Low Low Low
and no immersion
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