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Percentage

Oxygen ........, 44%
Carbon .,....... 42%
Hydrogen ........ 7%
Other elements ..7%

Nutrient elements

O Primary (major)

_: O Secondary

e Micronutrients
il O (trace elements)
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Two and four stacks of fertilizer bags
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Two stacks

Area = 6.08 m*capacity = 10 t
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Four stacks
Area = 12.16 m%capacity = 20 t
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Storage area in square metres according to tonnage
Quantity of
fertilizer(metric Area occupied (m?) | Area needed (m?)
tons)

20 12.16 16.17
40 24.32 32.35
60 36.48 48.52
80 48.64 64.70
100 60.80 80.86
120 72.96 97.04
140 85.12 113.20
160 97.38 129.51
180 109.54 145.69

(Others)

TOTAL 1000 608.00 808.00
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Storage area and stacking of bags :

To determine the storage area on which to stack fertilizers, one starts from a basic
unit which is one fertilizer bag. The bag may vary in its dimensions according to
the product it contains. But all bags have a uniform weight of 50kg, with average
dimensions of 92cm x 60cm & 15cm, as already stated. Based on this average
size, the most practical methods of stacking are outlined below.

To keep the fertilizers in an orderly fashion in the store, the bags should be
property stacked. For easier understanding, the different layers of the stack,
their arrangement and their dimensions, are described below.

Firstly, the base of the stack has to be laid down, that is to say the area occupied
by a certain number of conveniently placed bags, in the form of 3 side-by-side and
2 at right angles (the first layer) as shown in figure 46. as may be seen in this
diagram, it is recommended that a space of lcm be left between each bag to
provide ventilation, particularly with ammonium nitrate.

On top of the base (i.e. bottom layer) a second layer is placed with the positioning
of the bags changed as shown in the second art of figure 46, and so on, layer by
layer, up to a maximum height of 3.10m.

In this case, the five bags in a 2 x 3 arrangement occupy an area of 3.04m’ (1.52m
X 2m). a total of twenty layers to a height of 3.10m gives 100 bags. Multiplying
100 by the 50kg weight per bag, the total comes to 5000kg or 5 metric tons of
fertilizer.

So 2 stacks would occupy an area of 6.08m? and comprise 10 metric tons weight;
4 stacks would amount to 20 metric tons weight and could occupy an area of
12.16m?, 4m long by 1.5m wide, as shown in figure 47.

For control purposes and easy and effective counting. Table (26) shows the
storage area in square metres occupied by such stacks. The column headed Area
Occupied refers only to the area occupied by the fertilizer bags. In order t calculate
the total storage area needed, another one-third must be added to allow for
handling.
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False tioor or dunnage

Gaps between planks
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15 planks
25 x 10 X 150 om’
(see detail)

—
H
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S
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7
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.50 m

False floor made of bamboo and matting
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Plans for small stores holding between
50 and 100 metric tons

s Fa b 100 : 50 ¢ 9805 piua ¢ JBl g ilal

In an earlier chapter a design was given for stacking bags 3 x 2, twenty alternating
layers high, giving a total weight of 5 metric tons. The dimensions of a 50m” store
with a capacity of 50 metric tons and of an 84m” store with a capacity of 100 metric
tons on this basis are sown in figures (68) and (69) respectively.

These two stores have a central passageway 2 metres wide with exterior access by
means of a door 2 metres wide and 2.10 metres high. On each side of the passageway
there are stacking areas, 3 x 6.3m for a 60 ton store or 3 x 10.5 m for a q0 ton store.
These stacking areas are at a instance of 0.2m from the walls.

The roofing of these stores may be of wood, metal or eternity sheets, whichever is the
most economical. The roof should extend 1 metre beyond the walls in order to give
protection to loading and unloading areas.

Figure (7) shows a store roofed with eternity sheeting. The area can be extended
progressively horizontally in two directions at right angles, with a capacity varying
from 15 to 240 metric tons.

In the first stage this store can be enlarged from 15t to 120t capacity without any
structural alteration, simply by extending the existing structure.

In order t bring the capacity up to 240t, the righ5-hand wall is removed and the store
enlarged towards the right by erecting a new wall as shown in figure (70).

Another type of store which is capable of progressive extesion has a single-span roof.
Its construction, shown in figure (71), can begin with a single 5.40m x 6.08m section,
giving a capacity of 45t with a passageway occupying one row of three units.

The figure shows two 5.40 x 6.04m sections being used, with a passageway 1.80m
wide, which allows for a capacity of 120t (or 90 if a subsidiary passageway is
required).

This type of store has the following advantages:

- Possibility of lateral extension to left and right without changing the front
elevation, simply by opening doorways 1.52m x 2.10m in the left and right-
hand side walls;

- Possibility of using corrugated eternity sheets for roofing, which are both
practical and cheap;

By eliminating a row of 5t units at right-angles to the main passageways a subsidiary
passageway is obtained which, due to the spacing of 1.52m between stacks, allows
different products to be stored.
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