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ASABE is a professional and technical organization, of members worldwide, who are dedicated to advancement of
engineering applicable to agricultural, food, and biological systems. ASABE Standards are consensus documents
developed and adopted by the American Society of Agricultural and Biological Engineers to meet standardization needs
within the scope of the Society; principally agricultural field equipment, farmstead equipment, structures, soil and water
resource management, turf and landscape equipment, forest engineering, food and process engineering, electric power
applications, plant and animal environment, and waste management.

NOTE: ASABE Standards, Engineering Practices, and Data are informational and advisory only. Their use by anyone
engaged in industry or trade is entirely voluntary. The ASABE assumes no responsibility for results attributable to the
application of ASABE Standards, Engineering Practices, and Data. Conformity does not ensure compliance with
applicable ordinances, laws and regulations. Prospective users are responsible for protecting themselves against
liability for infringement of patents.

ASABE Standards, Engineering Practices, and Data initially approved prior to the society name change in July of 2005
are designated as "ASAE", regardless of the revision approval date. Newly developed Standards, Engineering Practices
and Data approved after July of 2005 are designated as "ASABE".

Standards designated as "ANSI" are American National Standards as are all ISO adoptions published by ASABE.
Adoption as an American National Standard requires verification by ANSI that the requirements for due process,
consensus, and other criteria for approval have been met by ASABE.

Consensus is established when, in the judgment of the ANSI Board of Standards Review, substantial agreement has
been reached by directly and materially affected interests. Substantial agreement means much more than a simple
majority, but not necessarily unanimity. Consensus requires that all views and objections be considered, and that a
concerted effort be made toward their resolution.

CAUTION NOTICE: ASABE and ANSI standards may be revised or withdrawn at any time. Additionally, procedures of
ASABE require that action be taken periodically to reaffirm, revise, or withdraw each standard.

Copyright American Society of Agricultural and Biological Engineers. All rights reserved.

ASABE, 2950 Niles Road, St. Joseph, Ml 49085-9659, USA, phone 269-429-0300, fax 269-429-3852, hq@asabe.org

Documents

Document Sharing Hub

Copyright American Society of Agricultural and Biological Engineers
Provided by IHS Markit under license with ASABE Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ASABE EP433 2015


http://www.avadocuments.com/doc/asabe-ep433-2015
http://www.avadocuments.com/doc/asabe-ep433-2015

ANSI/ASAE EP433 JUNO0O (R2015) W/Corr. 1
Approved September 1991; reaffirmed December 2015 as an American National
Standard

Loads Exerted by Free-Flowing Grain on Bins

Developed by the ASAE Loads Due to Bulk Grains and Fertilizers Subcommittee of the Structures Group;
approved by the Structures and Environment Division Standards Committee; adopted by ASAE December 1988;
revised editorially February 1991, June 1991; approved as an American National Standard September 1991;
reaffirmed December 1993, December 1994, December 1995, December 1996, December 1997, December
1999; revised editorially March 2000; reaffirmed by ANSI June 2000; reaffirmed December 2001, March 2006,
February 2011, December 2015, Corrigenda 1 added March 2016.

Corrigenda 1 corrected publication error in equation 1 (4.1.1).
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1 Purpose

1.1 This Engineering Practice presents methods of estimating the grain pressures within centrally loaded and
unloaded bins used to store free-flowing, agricultural whole grain.

2 Terminology
2.1 Terms used in this Engineering Practice are defined as follows:

211 antidynamic tube: A vertical conduit, generally at the center of a bin, with the bottom of the tube placed
directly over an orifice through which grain can be unloaded from the bin.

2.1.2 Dbin: A container with a height to diameter (or shortest side) ratio greater than 0.5.

2.1.3 flume: A vertical tube attached to the wall of a bin through which grain can flow. Discharge outlets may
be placed in the bin wall at any location along the vertical rise of the conduit.

2.1.4 funnel flow: Flow from a bin in which all grain movement occurs through a central core with no
movement occurring along the bin wall (see Figure 1).

21.5 funnel flow hopper: A hopper in which a flow channel is formed within the stagnant grain (see Figure 2).
2.1.6 hopper: The sloped portion of a bin which is used to aid gravity discharge through an orifice.

2.1.7 mass flow hopper: A hopper in which all of the grain in the hopper is in motion whenever any grain is
withdrawn through the hopper outlet (see Figure 2).

2.1.8 moisture induced or hygroscopic pressures: Pressures induced by expansion of grain resulting from
increases in moisture content.

21.9 plug flow: Flow from a bin in which the grain moves out of the bin in a manner such that movement
occurs along all or part of the bin wall (see Figure 1).
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2.1.10 thermally induced pressures: Pressures induced in a filled bin when subjected to a decline in ambient

temperature.

2.1.11 vibration induced pressures: Pressures induced by ground or machinery vibrations.
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Figure 1 — Bin flow patterns
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Figure 2 — Hopper flow types
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