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1 Purpose

1.1 This Engineering Practice presents methods of estimating the grain pressures within shallow storage
structures used to store free-flowing, agricultural whole grains.

2 Normative References

The following standards contain provisions which, through reference in this text, constitute provisions of this
Engineering Practice. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this Engineering Practice are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below. Standards organizations
maintain registers of currently valid standards.

ANSI/ASAE D241.4 FEB93, Density, Specific Gravity, and Mass-Moisture Relationships of Grain for Storage

3 Terminology
3.1 Terms used in this Engineering Practice are defined as follows:

3.1.1 shallow storage structure: Grain storage with a square or rectangular floor plan used to store grain
where the width of the building is greater than 2 times the height of the grain at the wall.

4 Nomenclature
k is ratio of lateral to vertical pressure, dimensionless;
z is equivalent grain depth at a discrete point, m (ft);

G is gravity acceleration constant, 9.8 x 10 kN/kg (1.0 Ibf/lb);
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H is total equivalent grain height, used to calculate resultant shear vertical and lateral forces acting on
the wall, and floor pressure at the base of the wall, m (ft);

L(z) is lateral pressure at equivalent grain depth z, kPa (Ibf/ftz);

Py is resultant lateral force acting on the wall, kN/m (Ibf/ft);

Ps is resultant shear force acting on the wall, KN/m (Ibf/ft);

V(z) is vertical pressure at equivalent grain depth z, kPa (Ibf/ftz);

W is bulk density of stored grain, kg/m® (Ib/ft®);

Y is height of grain on the wall, m (ft);

a is factor used to calculate total equivalent grain height, dimensionless (equation 2 and Table 1);

B is angle of repose of the grain, deg;
is coefficient of friction of grain on structural surfaces, dimensionless;

@ isinternal angle of friction for grain, deg.

Table 1 — Coefficient, a, to determine the total equivalent grain height, H, for storages with
sloping backfill

Internal Angle of Angle of Repose, §, deg

Friction, ¢, deg 16 18 20 22 24 26 28 30
24 1.15 1.17 1.19 1.22 1.25 - - -
26 1.16 1.19 1.22 1.25 1.28 1.31 - -
28 1.18 1.21 1.24 1.27 1.31 1.35 1.39 -
30 1.20 1.23 1.27 1.30 1.35 1.39 1.44 1.50

5 General Design Information

5.1 Total equivalent grain height. For conditions in which the top grain surface is not horizontal (sloping
backfill condition), use the total equivalent grain height, H (see Figure 1). The total equivalent grain height can
be determined by multiplying the actual grain depth at the wall by the appropriate coefficient, a, from Table 1 or
by using equation 2.

H=Yo (1)
B singsinf
o e

1 5.2 Equivalent depth of grain. The equivalent depth of grain, z, is shown in Figure 1.
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