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1. Introduction

Natural stone has been used as a premium building material for centuries due to its durability,
aesthetics, and sense of permanence. To ensure that stone products perform as expected in
modern construction, the American Society for Testing and Materials (ASTM) International has
developed a comprehensive set of standards. These standards provide a consistent and realistic
framework for testing, specifying, and installing natural dimension stone [1] [2].

In North America, both the United States and Canada heavily rely on ASTM standards to govern
the quality and performance of natural stone. While Canada has its own Canadian Standards
Association (CSA) standards for many building materials, there is no specific CSA standard for
natural stone masonry units. Consequently, the National Building Code of Canada (NBCC) and
Canadian masonry standards frequently reference ASTM dimension stone standards [3] [4].

This document provides a comprehensive overview of the ASTM standards applicable to natural
stone, including material specifications, testing methods, and installation guides, with specific
reference to their application in the USA and Canada.

2. Material Specifications (Dimension Stone Classifications)

ASTM defines dimension stone as “natural stone that has been selected and fabricated to
specific sizes or shapes for use in building construction, monuments or industrial applications”
[5]. The following ASTM specifications establish the minimum physical property requirements for
the seven commercial classifications of dimension stone [1] [2]:



Stone
Classification

Marble

(Exterior)

Limestone

Granite

Quartz-

Based

Slate

Serpentine

Travertine

ASTM

Standard

ASTM
C503

ASTM
C568

ASTM
C615

ASTM
C616

ASTM
C629

ASTM
C1526

ASTM
C1527

Max Absorption

0.20%

3% to 12%*

0.40%

1% to 8%*

0.25%

0.20% (Ext) /

0.60% (Int)

2.5%

Min Compressive

Strength

7,500 psi (52
MPa)

1,800 to 8,000
psi*

19,000 psi (131
MPa)

4,000 to 20,000
psi*
N/A

10,000 psi

7,500 psi

Min Abrasion
Resistance (Ha)
10

10

25

10

10

*Note: Limestone and Quartz-Based stone values vary based on density classifications (Low,
Medium, High) defined within their respective standards [6].

These standards are critical for architects and engineers. For instance, when a specification
calls for “ASTM C615,” it legally requires the supplier to provide granite that meets or exceeds
the specified absorption, density, compressive strength, modulus of rupture, and abrasion
resistance minimums [6].

3. Standard Test Methods for Natural Stone

To verify that a specific stone meets the material specifications, ASTM has established a battery
of standard test methods. These tests evaluate the physical and mechanical properties of the
stone, ensuring it is suitable for its intended application [2] [5].

3.1 Absorption and Specific Gravity (ASTM C97)

ASTM C97: Standard Test Methods for Absorption and Bulk Specific Gravity of Dimension
Stone measures how much water the stone absorbs by weight and determines its density. Low



absorption is critical for exterior applications, wet environments, and climates subject to freeze-
thaw cycles. A denser stone generally indicates lower porosity and higher durability [2] [6].

3.2 Modulus of Rupture (ASTM C99)

ASTM C99: Standard Test Method for Modulus of Rupture of Dimension Stone determines
the bending or breaking strength of the stone under a single-point load. This is useful for
determining point-loading strength, such as the force required to break a stone at a specific
anchor point [2].

3.3 Compressive Strength (ASTM C170)

ASTM C170: Standard Test Method for Compressive Strength of Dimension Stone
measures the stone’s resistance to crushing pressure. While most natural stones possess
compressive strengths far exceeding the requirements of typical building applications, this test
remains a fundamental indicator of overall stone quality and consistency [2].

3.4 Flexural Strength (ASTM C880)

ASTM C880: Standard Test Method for Flexural Strength of Dimension Stone measures the
bending strength of the stone over a span using two load application points. This is considered
the most pertinent test for modern stone design, particularly for thin exterior cladding and
paving, as it more accurately simulates the wind and lateral loads the stone will experience in
service [2] [6].

3.5 Abrasion Resistance (ASTM C1353 / C241)

ASTM C1353: Standard Test Method Using the Taber Abraser for Abrasion Resistance of
Dimension Stone Subjected to Foot Traffic (which has largely replaced the older ASTM
C241) measures the stone’s resistance to wear. This is crucial for flooring and paving
applications. The industry generally recommends a minimum Abrasive Hardness (Ha) of 10 for
light traffic and 12 or higher for commercial heavy traffic [2] [6].

3.6 Additional Predictive and Specialized Tests

e ASTM C1354: Standard Test Method for Strength of Individual Stone Anchorages in
Dimension Stone. Evaluates the capacity of the stone-and-anchor assembly [5].

e ASTM C1721: Standard Guide for Petrographic Examination of Dimension Stone. Used to
evaluate the microscopic mineralogy and chemical characteristics of the stone [7].

e ASTM C1026: Standard Test Method for Measuring the Resistance to Freezing and
Thawing. Crucial for evaluating durability in cold climates [8].



¢ ASTM C1799: Standard Guide to Dimension Stone Test Specimen Sampling and
Preparation [9].

4. Manufactured Stone Veneer (MSV) Standards

In recent years, Adhered Manufactured Stone Masonry Veneer (MSV) has become highly
popular. To regulate this product, ASTM introduced new standards that are now widely adopted
in both the USA and Canada:

e« ASTM C1670: Standard Specification for Adhered Manufactured Stone Masonry Veneer
Units. This standard dictates the minimum requirements for the constituent materials,
compressive strength, freeze-thaw durability, shear bond strength, drying shrinkage, and
physical dimensions of the manufactured units [10] [11].

e ASTM C1780: Standard Practice for Installation Methods for Adhered Manufactured Stone
Masonry Veneer. Covers the installation requirements over various substrates, including
lath, mortar, and flashing details [10].

5. Application in the USA and Canada

5.1 United States

In the USA, ASTM standards are the absolute baseline for the dimension stone industry. They
are heavily referenced by the International Building Code (IBC), the Natural Stone Institute’s
Dimension Stone Design Manual, and architectural specifications across the country [1] [11].
Compliance with ASTM testing is typically mandatory for commercial projects to limit liability and
ensure public safety.

5.2 Canada

Canada utilizes a hybrid approach. The Canadian Standards Association (CSA) publishes
standards for masonry design (CSA S304) and construction (CSA A371), as well as material
standards for concrete block and fired clay brick. However, there are no specific CSA material
standards for natural dimension stone [4].

Therefore, the National Building Code of Canada (NBCC) and the CSA masonry standards
explicitly reference ASTM standards for natural stone. According to the Canada Masonry Design
Centre (CMDC), when Canadian projects utilize natural stone, designers and specifiers must
rely on the ASTM C503 through C1527 series for material specifications and the ASTM C97
through C880 series for testing methods [4]. It is important to note that while ASTM standards
are used for the material itself, the structural design and installation of the stone masonry in



Canada must still comply with the limit states design methods outlined in CSA S304 and the
NBCC [3] [4].

6. Conclusion

ASTM International provides the critical framework that ensures the safety, durability, and
aesthetic longevity of natural and manufactured stone in the built environment. By establishing
rigorous material classifications and standardized testing methods, ASTM enables architects,
engineers, and contractors in both the USA and Canada to specify and install stone products
with confidence. Understanding these standards is essential for anyone involved in the design or
construction of stone masonry and cladding systems.
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