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This guide provides information on materials and properties of both
dry-mix and wet-mix shotcrete. Most facets of the shotcrete process are
covered, including application procedures, equipment requirements, and
responsibilities of the shotcrete crew. Other aspects, such as preconstruction
trials, craftsman qualification tests, materials tests, and finished shotcrete
acceptance tests, are also discussed.
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CHAPTER 1—GENERAL

1.1—Introduction

Shotcrete has grown into an important and widely used
construction technique. Because of continuing research and
development in materials, equipment, and construction
procedures, this guide is revised periodicaly to reflect
current industry practice. The guide was originally prepared
to replace “Recommended Practice for Shotcreting” (ACI
506-66, Revised 1983).

1.2—Scope

This guide, based on many years of practice and experi-
ence, covers aspects of shotcrete construction including
materials, equipment, crew organization, preliminary prepa
ration, proportioning, shotcrete placement, and quality
control. New construction, repair, linings, coatings, refracto-
ries, underground support, and other special applications are
also discussed. An appendix on suggested methods of
payment is included. Procedures vary from one region to
another, and adjustments may be required to meet the needs
of aparticular project. No attempt is made to provide guide-
lines for the design of shotcrete installations.

1.3—History

In 1910, a double-chambered cement gun, based on a
design developed by Carl Akeley, was introduced to the
construction industry. The sand-cement product produced by
this device was given the proprietary nhame Gunite. In the
ensuing years, trademarks such as Guncrete, Pneucrete,
Blastcrete, Blocrete, Jetcrete, and the terms “pneumatically
applied mortar or concrete” and “sprayed concrete” were
introduced to describe similar processes. The early 1930s
saw the generic term “ shotcrete” introduced by the American
Railway Engineering Association to describe the Gunite
process. In 1951, the American Concrete Institute adopted
the term “shotcrete” to describe the dry-mix process. It is
now also applied to the wet-mix process and has gained
widespread acceptance in the United States and around the
world (ACI Committee 506 1966).

The 1950s saw the introduction of dry-mix guns, which
applied mixtures containing coarse aggregate; wet-mix shotcrete
equipment; and the rotary gun, a continuous feed device. Many
improvements were made to wet-mix equipment and materials
inthe 1970sand 1980s. Theseimprovements allowed pumping
low-slump concrete longer distances at greater volumes.
These innovations enhanced the utility, flexibility, and genera
effectiveness of the process. The development of centrifugaly
applied concrete and low-pressure, low-velocity wet-process
mortar and concrete are not considered shotcrete in this guide
because they do not comply with the current definition of
shotcrete or they do not achieve sufficient compaction (ACI
Compilation No. 6 1987).

1.4—Definitions
The following definitions cover terms used in shotcreting:
air ring—a perforated manifold in the nozzle of wet-mix
shotcrete equipment through which high-pressure air is
introduced into the material flow.



