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Preliminary.

It is well known to all the Punjab Irrigation engineers that the water-
table in the canal colonies before the introduction of canal irrigation was
deep and although some of the pioneers of Punjab Irrigation did foresee
a rise in the water-table, for they had instituted the observation of
water levels as early as 1870, the idea of providing damp-proof courses
to the buildings that were constructed then, did not strike anyone. The
water-table, for example, in Lyallpur was 90 feetbelow the natural sur-
face before canal irrigation commenced. At Sargodha it was 48 feet
and at Montgomery it was 65 feet from the natural surface.

With the 1ise in water-table moisture and salts have travelled up
the soil profile and have attacked the brickwork of many buildings
to such an extent as to render them unfit for habitation. Those of us,
who have had to tour in areas with high water-table, can well realize the
unhealthy condition of the rest houses they have to occupy. In almost
all cases the plaster falls down, the brickwork disintegrates, the floors
burst and the whole rest house gives an offensive smell. The disinte-
grated wall affords an ideal place for mosquitoes and other small flies to
breed. Vegetation round the rest house disappears. The most notable
examples of this type of rest house are Ludewala, Beriwala, Satghara
(before under-pinning) in the Lower ] helum Colony and Manuana,
Sukheke, Sangla and Chuharkana in the Lower Chenab Canal area.
Besides irrigation rest houses, other Government and private buildings
in localities where the water-table has risen, have similarly suffered. The
towns of Akalgarh, Hafizabad, Sambrial, Chuharkana and Sukheke are
examples. The water-table is still rising and in the next few years the
buildings in Lyallpur, Gojra, Toba Tek Singh, Sangla, Montgomery,
Okara, etc., are threatened with this ** disease ", If buildings in these
big cities are to be saved from ruin and if the health of the people is any
consideration it is of the greatest importance that a type of damp-proof
course should be evolved which should be capable of application to ex-
isting buildings most of which are two-storied or even three-storied

buildings.
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Phenomenon of Efflorescence.

Before we actually describe the new damp-proof course it seems
necessary to explain the mechanism of the movements of salts and water
in the soil profile and the way salts attack brickwork and damage it.
The research work carried out in the Irrigation Research Institute has
shown that at certain depths of the water-table the movement of the
water from the surface of fields is downwards, and that this movement
takes place in the form of unsaturated flow. Under these conditions
there 1s neither any deterioration in soil nor any disintegration of the
buildings. When the water from the water-table reaches a certain dis-
tance (which is characteristic of each type of soil) from the natural sur-
face, the direction of moisture and salt movement tends to be re-
versed. With the reversal of movement, salts and water begin to travel
upwards and attack everything that they come across. Vegetation is
killed, soil becomes ‘ thur ' and building materials begin to disinte-
grate. For a more detailed description of the movement of salts and
moisture in Punjab soils members are referred to the Annual Reports
of the Irrigation Research Institute for the years 1937 and 1938. Four
tables from these reports are reproduced in this Paper as Appendix 1.
In Tables 1 and 2 are given the moisture, salt and clay percentage of an
unirrigated and an adjoining irrigated profile near Montgomery which
is in the Lower Bari Doab Colony; Tables 3 and 4 show similar data
for a profile near Samundri in the Lyallpur area. The conclusions
arrived at from an examination of the results in Tables | to 4 are :—

1. That in the Montgomery area the soils have a higher clay con-
tent in the profile than in the Lyallpur area.

2. That under pre-irrigation conditions the salts are accumulated
in the surface horizons and downwards distributed throughout the
length of the profiles.

3. That in soils which have never been irrigated, the profile is
dry to a depth of 19 feet in the Montgomery area, i.c., a distance of
approximately 18 feet from the water-table and to a depth of 22 feet
in the Lyzllpur area which means a height of approximately 8 feet from
the spring level. The conclusion arrived at from this is that water
from the water-table is lifted to a height of approximately 18 feet in the
Montgomery area and 9 feet in the Lyallpur area. As the clay content
of the Montgomery soils is high it may be concluded that.the reverse
movement of moisture and salts would take place when the spring level
rises to within 20 feet from the natural surface. In the Lyallpur area
the clay content of the profile is high to a depth of about 6 feet from the
natural surface, below which it is practically all sand. In this case the
water from the water-table is lifted to a height of 8 feet and when it
touches the soil crust (the portion near the surface containing clay) it
begins to affect the moisture content of the portion of the profile above
it. In this area therefore disintegration of buildings is not likely to
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