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Standard Method of Test for

Bulk Density (“Unit Weight”)
and Voids in Aggregate

AASHTO Designation: T 19M/T 19-24 AASHIO
Technically Revised: 2024 Editorially Revised: 2024

Technical Subcommittee: 1c, Aggregates

ASTM Designation: C29/C29M-17a

1. SCOPE

1.1 This test method covers the determination of bulk density (“unit weight”) of aggregate in a
compacted or loose condition, and calculated voids between particles in fine, coarse, or mixed
aggregates based on the same determination. This test method is applicable to aggregates not
exceeding 125 mm (5 in.) in nominal maximum size.

Note 1—Unit weight is the traditional terminology used to describe the property determined
by this test method, which is weight per unit volume (more correctly, mass per unit volume,
or density).

1.2. The values stated in either inch-pound units or acceptable metric units are to be regarded
separately as standard, as appropriate for the specification with which this test method is used.
An exception is with regard to sieve sizes and nominal size of aggregate, in which the metric
values are the standard as stated in ASTM E11. Within the text, inch-pound units are shown in
brackets. The values stated in each system may not be exact equivalents; therefore, each
system must be used independently of the other. Combining values from the two systems may
result in non-conformance with the standard.

1.3. This standard may involve hazardous materials, operations, and equipment. This standard does
not purport to address all of the safety concerns associated with its use. It is the responsibility of
the user of this procedure to establish appropriate safety and health practices and to determine
the applicability of regulatory limitations prior to its use.

1.4. The quality of the results produced by this standard is dependent on the competence of the
personnel performing the procedure and the capability, calibration, and maintenance of the
equipment used. Agencies that meet the criteria of R 18 are generally considered capable of
competent and objective testing/sampling/inspection/etc. Users of this standard are cautioned that
compliance with R 18 alone does not completely assure reliable results. Reliable results depend
on many factors; following the suggestions of R 18 or some similar acceptable guideline provides
a means of evaluating and controlling some of those factors.

2. REFERENCED DOCUMENTS

21. AASHTO Standards:
B M 231, Weighing Devices Used in the Testing of Materials
B M 339M/M 339, Thermometers Used in the Testing of Construction Materials
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R 18, Establishing and Implementing a Quality Management System for Construction
Materials Testing Laboratories

R 76, Reducing Samples of Aggregate to Testing Size

R 90, Sampling Aggregate Products

T 84, Specific Gravity and Absorption of Fine Aggregate

T 85, Specific Gravity and Absorption of Coarse Aggregate

T 255, Total Evaporable Moisture Content of Aggregate by Drying

2.2. ASTM Standards:
B C125, Standard Terminology Relating to Concrete and Concrete Aggregates

B (670, Standard Practice for Preparing Precision and Bias Statements for Test Methods for
Construction Materials

B El, Standard Specification for ASTM Liquid-in-Glass Thermometers
B El1, Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves

B E230/E2230M, Standard Specification for Temperature-Electromotive Force (emf) Tables for
Standardized Thermocouples

B E2877, Standard Guide for Digital Contact Thermometers

2.3. International Electrotechnical Commission Standard:
B [EC 60584-1:2013, Thermocouples - Part 1: EMF Specifications and Tolerances

3. TERMINOLOGY

3.1. Definitions—definitions are in accordance with ASTM C125 unless otherwise indicated.
3.2. Description of Term Specific to This Standard:

3.2.1. voids, n—in unit volume of aggregate, the space between particles in an aggregate mass not

occupied by solid mineral matter.

3.2.1.1. Discussion—voids within particles, either permeable or impermeable, are not included in voids as
determined by this test method.

4, SIGNIFICANCE AND USE

4.1. This test method is often used to determine bulk density values that are necessary for use in many
methods of selecting proportions for concrete mixtures.

4.2. The bulk density also may be used for determining mass/volume relationships for conversions in
purchase agreements. However, the relationship between degree of compaction of aggregates in a
hauling unit or stockpile and that achieved in this method is unknown. Further, aggregates in
hauling units and stockpiles usually contain absorbed and surface moisture (the latter affecting
bulking), while this method determines the bulk density on a dry basis.

4.3. A procedure is included for computing the percentage of voids between the aggregate particles
based on the bulk density determined by this method.
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