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3.20 BUILDING MATERIALS, CONSTRUCTION AND PLANNING

4. When thus the clamp is built only one third its full size, it is fired at the
lower end, while the loading is still continuing. The object of this is to
burn the lower part, while the spaces for an upward draught are still open.

5. When the loading is completed, the clamp is plastered over with mud to
prevent escape of heat and left to burn itself out and cool.

Wood or coal may also be used as fuel for clamp. Each clamp will burn from
30,000 to 1,00,000 bricks and take from three to six months to burn and eocl. The

clamp is temporary structure for burning and it is build again for the next burning
of bricks,

'Advantages of clamp burning:

The advantages of ciamp burning are as follows:

1. The burmning and cocling of bricks are

gradual in clamps. Hence bricks
produced are tough and strong,

The burning of bricks by clamps proves to be cheap and economical.

3. No. skilled Yabour and supervision are re

quired for the construction and
working of ¢lamps.

4. The clamp is not Mable to injury from high wind or rain.

5. There is considerable savings of fuel.

Disadvantages of clamp burning:

The disadvantages of clamp burning are as follows.

1. The shape of bricks are not uniform.

It is very slow process and it it not suited for lall-ge guantity.

8. It is not possible to regulate fire in

clamps, once it starts burning and the
bricks are liable to uneven burning. ’

The quality of bricks is net uniform. The bricks near. the bottom. are aver
bumnt and those rear sides and top are unbumnt;

Burning of bricks in kilos:

A kiln is a large oven which is used to burn, bricks,

i This kilns which are
used in the manufacture of bricks are of the following two

'types.
(a) Intermittent kilns,

(b} Continuous kilns,

e )
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10} Intermittent kilns:

The figure 3.8 shows the plax{ and elevation of typical over ground
intermittent kiln. The structure of the kiln is of permarlaecr;t n?lturel,0 :::dthzfgottf:s
- i i iln, it is burnt, cocled and un .
i discontinuons. After loading the kiln, it is urnt, oace D¢ then
Y i hus there is wastage of fuel in t ese
i is ready for the next loading. T : fuel in these \ilns 23
i by the time the kiin is reloaded,
Ihe side walls and the floor get cooled : aded. These
i i i f subsequent firing. Thoug e br;
kilns have to be heated again at the time o .
:.:':Smore evenly burnt .as compared with clamp, still, those at the top are
underburnt, and a tertain amount at bottom is over burnt.
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Continuous kilns:

In the continuous kilns, while the bricks in one set of chambers are being
fired, the bricks is the next set of chambers are getting dried out and _preheated,
ihe bricks in the other set of chambers being loaded and in the last being caoled.
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It is not desirable to dry the bricks directly exposed to sun. But suitable A 3

screens are to be provided.

3.14. BURNING OF BRICKS:

it is very important operation in the manufacture of bricks.

‘ BURNING OF BRICKS
1
! l

Clamp Burning

Klln Burning

|
l l

rlnlermiﬂentkiin ’ | Continuous Kiln |

Types of Burning of Bricks

The functions of burning of bricks:
1. It imparts hardness and strength to bricks.

2. It makes dense and durable to bricks.
Note:

1. The bricks are to be burnt properly to achieve strength and durability.
2. If the bricks are over bumt, they will be brittle and hence break easily.
3. If the bricks are unbumnt, they will be soft and hence can not carry loads.

The burning of clay bricks may be divided into three main stages.
(a) Dehydration, (b) Oxidation peried, (¢} Vitrification,

(a) Dehydration: (It is also known as water smoking stage) In this stage of
burning, when the temperature of dull heat is attained (about 650°C) the organic
matter contained in the bnck is oxidized and also the water of crystallization is
driven away. Further heating of bricks is continued for the next stage.

{b) Oxidation period: {(650°C to 1100°C): The further heating of bricks continued
due to the following purposes.

1. If the bricks are cooled after attaining the temperature of about 850°C, the
bricks formed will absorb moisture from the air and get rehydrated.

2. The reaction between the mineral constituents of clay are achieved at
higher temperature and these reactions are necessary to give new

properties such as strength hardness, less moisture absorption ete. to the
bricks.
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{ When the temperature about 1100°C, the particles ot .two important
canstituents of brick clay namely Alumina and sanq, bm.d t.hembnlvt:a .
{ogesher resulting in the increase of strength and density of bricks.

w1 Vilrification: After the stage of oxidation period, further heating ]S.-I;TE
dagivalic and if the temperature raised beyond 1100"9 a._great amou‘ntlui}; f‘l.l.!:l L(_
lasky muss is formed and the bricks are said to be-\ntrmed The bricks begin to
?GDSQ_ilwir shape beyond a certain linit of vitrification.
‘'he: burning of bricks is done either in clamp or in killns. The clamps a:l'e
fem porury struccures and they are adopted to manufacture brl_cks on a small sca r_;
kO $erve the local demands or a specific purpose. ‘The kilns are perma'nlen’
atvuctnres and they are adopted to manufacture of bnc}‘cs on a large scale. They
have arrangements for interducing fuel during the burning period.

Mwrning of bricks by clamp:

A clamp is a stock of raw bricks protected temperarly around the sides a.m!
top ko minimise the loss of heat and arranged so that it will burn. A cross section
of 1ypical clamp is shown in figure 3.7.

I'vocedure:

I. In clamp burning a layer of fuel consenting of grass. cow dung and litter
about 0.75 m thick in first laid.

2 Above it a layer of four or five courses of bricks are laid on edge with
small spaces between them.

4 A second layer of fuel is then laid followed by another layer of ﬁ-\.vc-c:t-mrtqes
of bricks on edge and so on the proposition of fuel gradually diminishing
towards the top.

4

S

Fig. 3.7: Section of clamp burning
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The arrangements in such that air enters through the loading chambers and
passed through the stacks of bricks being cooled and gets preheated. The preheated
air enters the burning zone and the hot gasses of combustion from the burning
zone have to passes through the dried bricks for preheated before entering the
chimney. Thus ¢ool air is preheated by cooling the burnt bricks and hot gasses
lose their heat to the bricks which are to be burnt. This saves fuel and makes it
an economical process more over the supply of bricks is ensured throughout the
year. Bull’s trench kiln and Hoffman’s kiln beleng to this class of kilns.

(a) Bull's Trench Kiln: ‘

Bricks are stocked in sections of abeut 5.0 m length, 4.5 to 8 m in width
and 2.25 m in height, each section being separated by bricks of about 15 cm over
which two chimneys are placed. The outgoing gasses from one section which is
being fired, is led to the next section for warning the stock brick, before they
escape out of the chimney.

As the burning in one section is completed, the fuel holes of this section are
closed by cooling the burnit bricks. This kiln stops working in mansons. Though
less ecomomical in fuel cost as compared to Haffman’s kiln, it has the advantage
of being more economical in the initial cost. See fig, 3.9
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Fig. 3.9: Bull's Trench Kiin
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(b) Haffman’s Kiln:

This type of kiln has a chimney at the centre ground which there 2_1re twe}ve
chambers in the form of a ring. Every chamber has a deor opening outside, wh}ch
can be cooled or opened when required by using the relevant damper. The gperatlon
of loading, preheating of bricks, burning of bricks, cooling of burnt bricks and
unloading of bricks are carried on simultaneously in the kiln.

Damper open .= :I[_
Fire holes/w

' 10 (B) Section X -Y
9 '_

Rooting

Damper closed

Door ways

__.---~ Bricks being burnt

T Y

Chamber

(A} Plan

Fig. 3.10: Matfman's Kiln

The Kiln can be work out throughout the year and can manufacture 20,000
bricks per day. (Fig. 3.10) shows the plan and section of Haffman’s Xiln.

Table 3.1: Comparison of Burning of Bricks
(Clamp Burning and Kiln Burning)

S1L.No. Property / Item Clamp burning Kiln burning

1. |Manufacturing capacity |About 20,000 to 1,00,000| Average 25,000 hrick:i
bricks at a time. per day.

Low (cheap type High, {coal dust etc.)
fuels, grass, cow dung
ete.)

Low (no structures More (permanent
are to be built} structure are to be
constructed.)

2. |Cost of fuel

3. |Initial cost
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t. These tiles exists either in rectangular or square shape
“There are laid in one or two layers in cemeut or lime -
or flat as well as sloped roof below the mangalore tiles

10 cms in stages of 2.5 ¢ms
mm to 15 mm,

5 + 2%

‘| . Convex side with
Longer End.

i Concave side with
Smaller End.

Bordings

2 r—— TR Y - Ty LY r

\ Battens
Rafters

Supports

(b) Arrange of Pot iile

Fig. 3.15
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Nail hole

(a) Section through two pan tiles

-

Corrugations

N Cro-ss-Bitj
L.l

I"T'l, X o i
(a) Plan Back Tile OverLap 60 mm min

" {b) Plan face of Tile

O TETTITTTY - Ao SITTIIRGTY

Hole Tie down for scufing. A
Tile to batten with wire

() Secti VY {d) Arrangement of two tiles length wise
c} Section o :

Fig. 3.17: Mangalore Tiles
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