
THE SIZING AND VOLUME OF STOCKPILES

While the theoretical volume of stockpiles is reasonably easily determined, it may be useful
to collect the basic calculations into a single document.

The basic pile cross-section is normally a simple right triangle as follows

Figure 1

θ = Angle of repose Degrees
r = Radius of conical pile m
h = Height of pile m
B = 2×r = Pile Base width m

Conical Piles

Easily the most common stockpile is the conical pile, usually fed by an inclined and
cantilevered belt conveyor.

Figure 2

The volume of the conical pile is given by m³ (1)

Page 1 of 10



It is clear that h = r·tanθ (m) (2)

Given the radius, we can say m³ (3)

Given the required height, we can say m³ (4)

Normally, a volume is specified. Thus, when the radius is given, m (5)

And when the height is given, m (6)

Figure 3

Elongated Piles

This shape of pile is formed by a linear stacker or tripper conveyor. The apex length is
normally the stacker boom conveyor travel. In the case where the boom conveyor is capable
of slewing, the apex length will be defined by the limits of the forward and backward slew of
the boom conveyor, together with the stacker travel.

The stockpile is essentially an extruded
cross-section with 2 half-conical piles at
each end.
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Figure 4

Figure 5

θ = Angle of repose Degrees
r = Radius of conical end piles m
h = Height of pile m
L = Length of Apex (Stacker travel) m
F = Toe distance  = L + (2r) (Reference) m

The volume of the elongated pile is given by

m³ when r and L are given, or (7)

m³ when L and h are given. (8)

The apex length m, when the volume, r and h are known. (9)

When the volume, r and θ are given, m. similarly, (10)

When the volume, h and θ are given, m (11)

TRUNCATED CONICAL PILES

Not a very common pile shape, but useful as a portion of
a larger complex shape.

Page 3 of 10



The volume of a truncated conical pile is always dependent on a combination of the height,
the minor radius (r1) and the major radius (r).

Figure 7

The volume may be determined by m³ (12)
when the major and minor radii are given.

When the major radius and the height are given, m, (13)
and this may be substituted into equation 12
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CIRCULAR STOCKPILES

This shape of stockpile is very common where radial stackers are used. Generally, it is
important to design an access clearance, so that the stacking conveyor may be reasonably
easily accessed by vehicles for maintenance or repair.

The basic stockpile volume is the arc volume plus the volume of the half-conical piles at
each end.

Figure 8

It is clear that A = (R – r) and (14)

D = (R + r). (15)

The angle of repose is again  θ°.

The access clearance = G (m),

Then the maximum plan spread angle degrees (16)

The arc factor is therefore (17)
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The volume of the arc, (m³) (18)

The volume of the ends (19)

Therefore the total spread volume m³ (20)

An alternative approach may be to consider the circular stockpile as a form of a pair of
truncated piles, one solid and one void.

The arc factor Ka is determined as before, from equation 17.

With reference to Figure 4, the solid volume m³
(21)

Subtract the inner void of volume m³ (22)

The total volume is therefore Vtotal = Vsolid - Vvoid making an allowance for the arc factor.

Then the total spread volume m³ (23)
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STOCKPILE IN A PADDOCK

Often, stockpiles are formed inside a paddock. In this case, the paddock walls could be such
that they interrupt the stockpile toe on one or more sides. For the most part, the paddock is
either 2-sided or 3-sided, with the open sides designed to allow access for a front-end-loader
or other materials handling machinery.

The volume of a slice of a cone of radius of base r and normal height h cut by a plane at
distance x from the symmetry axis is found as follows.

m³ (24)

Note that the expression is expressed in radians.
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The overall volume of the stockpile will then be determined by removing the volume of the slice
at each appropriate face.

Thus the total volume of the pile m³ from equation 1 and the volume in the
paddock will be simply Vtotal = V – Vslice (25)

Once again, if θ is known, it follows that h = r·tanθ, from equation 2

The minimum height of the paddock walls will reach maximum at the stockpile centre line.

For spilling, the minimum height
(26)

It is good practice to allow an additional ±0,5 m to the minimum height, in order to minimise
spillage over the retaining walls.

Example of a Stockpile in a Paddock

A stockpile will have a maximum height h = 9,0 m. The angle of repose θ = 38° The stockpile
is centrally located in a two-sided paddock, where the walls are parallel to one another and
equally spaced at 9,5 m each side of the centre-line of the stockpile. Refer figure 8

m x = 9,5 m as given

The unrestrained stockpile volume is determined by equation 4;

m³.

Using equation 24,

Since the stockpile is centrally located in the paddock, the volume loss is on both sides.

Thus the maximum stockpile volume Vtotal = 1250,652 – (2×196,724) = 857,203 m³.

The minimum height of the paddock walls will then be

m and a minimum value of (say) 2,5 m would be
appropriate.

From this it can be seen how restrictive paddocks can be!

Graham Shortt
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