
Cement mortar and concrete are used extensively to construct foundations of buildings, 
load bearing walls, columns and beams, partition walls, concrete roofs prefabricated 
columns and beams, partition walls, concrete roofs, prefabricated columns and beams 
and a host of other activities such as plastering of walls, paving of floors of floors and 
the like. In many instances steel is used as the reinforcing material. Cement mortar and 
concrete have surface porsity as well as internal porosity. Most of the components made 
out of cement are exposed to natural elements. Acidic, alkaline as well as saline 
solutions of water, resulting from rain, dew, sea breeze and ground water can seep into 
these pores and chemically attack the cement as well as the steel reinforcement. This 
process, if not controlled, could adversely affect the strength and the life span of the 
building. 
 
Surface waterproofing of cement mortar and concrete could minimize the surface 
porosity, thereby minimizing the absorption of water and hence, the chemical attack on 
the cement as well as the reinforcement steel. This paper presents results of research 
conducted on surface water proofing of cement mortar and concrete by applying 
inorganic and organic chemicals on the surface. The inorganic chemicals that have been 
tested are aqueous solutions of calcium chloride (cc), sodium silicate (SC). The organic 
chemicals that have been tested are solutions of alkyd resin (AR), microcrystalline wax 
(MW) and paraffin wax (PW). 
 
Test results indicate that surface water proofing can be achieved by application of these 
chemicals. However, the durability of the water proofed surface can be ranked as 
follows, where rank 1 gives the highest durability. 
Rank 1:  Non-aqueous solution of MIcricrystalline Wax (MW), Rank 2: Non-aqueous 
solution of paraffin wax (PW), Rank 3: Aqueous solution of calcium chloride (CC), Rank 
4: Aqueous solution of sodium silicate (SS), Rank 5: Non –aqueous solution of alkyd 
resin (AR). 
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Surface water proofing of cement mortar and concrete 
 
The extensive use of traditional building materials like bricks and sand has caused 
considerable environmental problems in Sri Lanka. Therefore, there is a need to find 
alternative building materials that will reduce the use of sand and bricks. Cement 
stabilized soil blocks manufactured with laterite soil is one of the alternatives. These are 
generally manufactured using machines. This makes it less accessible to communities in 
rural areas. Therefore, it is useful to determine the strength characteristics of manually 
compacted blocks. 
 
It is shown with a detailed experimental programme that blocks produced with either 
2% or 4% cement contents can give good strengths when the fines content is less than 
30%. The compaction ratio is 1.65. The estimated wall compressive strengths for these 
blocks were in excess of 0.9 N/mm2 which is quite sufficient for single storey houses.  
Any laterite soil can be modified by adding sand to contain the fines less than 30%. 
When soil is available at site, even with the paid labour the cost of a block was Rs.3.50/= 
or Rs 4.50/= with 2% or 4% cement respectively. 



 
Since the dimensional accuracy is high the block walls can be given a pleasing 
appearance without plastering, thus the demand on sand also can be reduced. Therefore, 
manually compacted cement stabilized soil blocks can be considered as an 
environmentally friendly cost effective material. 
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Settlements of wide foundations in laterite formations 
 
The construction of tall structures on laterite formations using a raft foundation is rare 
because of the inability to estimate accurately the settlements of such foundations. Very 
little published information of such settlements is available. Large scale testes are rarely 
attempted because of the costs involved unless they are made part of the construction 
process. However, when such testes are carried out, their results can be made use of to 
establish geotechnical parameters for future design.  
 
This paper presents the results and analysis undertaken on the field settlements 
measured in Water Load Teats on two tanks of diameter 22 m in a hard laterite 
formation of average thickness 12 m. Settlement measurements were made on the 
foundation ring beam at 8 stations equally spaced on 45º sectors on the periphery of the 
taken during the cyclic loading and unloading of the tank. Several sets of readings were 
taken during the cyclic loading and unloading of the Water Load up to maximum 
design load of 165 kN/m2. 
 
These settlements were first analysed to determine the rigid body settlements and out –
of-plane settlements of the rigid ring beam. This showed that  i) the settlements obtained 
during first loading consisted of an immediate settlement which increased non-linearly 
with load, together with a creep settlement at constant load; (ii) during the first loading 
of the virgin soil, whereas total rigid body settlements of 150 mm had been measured at 
maximum design load, the maximum out-of-plane settlement was only (3-4) mm ; (iii) 
very little settlements were associated with an increase in tilt of the tank; and a decrease 
in out-of-plane settlement. Analysis was then carried out with elastic theory, and the 
equivalent elastic modulus at maximum design load associated with the laterite 
formation of average SPT values in range of (15-20) was found to be 5300 kN/m2  . 
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Modification of the conventional laboratory tri-axial testing apparatus to test 
unsaturated soils 
 
In many tropical regions, including the hill-country of Sri Lanka, slope instability during 
rains poses a major problem. In the partially saturated zone of the soil cover in these 
regions during dry seasons, negative pore-water pressures are set up due to surface 
tension, giving rise to high matric suction values. The term matric suction refers to the 
difference between the pore-air and pore-water pressures. High matric suction gives rise 
to high apparent cohesion, resulting in higher safety margins against slope instability 




