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A preliminary study of the stresses in walls and columns of a low - cost medium rise 
building 
 
Load-bearing walls reduce building cost a but their use is normally restricted to 
buildings of not more than two or three stories height. In a novel low-cost technique 
(pioneered by Dr. A.N.S. Kulasinghe,) walls are constructed of mortar rammed between 
nominal RC column elements of same thickness as walls, and this technique has been 
proposed for the construction of buildings as high as 13 -14 stores. However a detailed 
analysis of such a building has not been done so far, even though it is an essential 
requirement for a proper design. 
 
This study is aimed towards fulfilling this requirement, and its objective is to do a 
preliminary analysis of wall panels of such a building 13 stories height. Centrally located 
wall panels over the full height of the building and framed by column elements, and 
under the vertical loadings were considered without openings as with door and window 
openings. The panels were analyzed using the finite element method and the stresses in 
the walls and columns were obtained. 
 
The results indicate the necessity of using stronger mortar or thicker wall panels 
towards the bottom of the building. More analyses considering other types of wall 
panels and loadings as well as 3D models, needed to be done for a complete 
understanding of the behaviour of this type of building.  
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Single storey houses with hand moulded chip concrete blocks for Sri Lanka 
 
Sri Lanka is presently facing serious environmental problems due to extensive use of 
building materials such as sand and bricks. Therefore, there is an urgent need to reduce 
their use. One alternative to this is hand moulded chip concrete (HMCC) blocks. It can 
use by-products of metal crushing industry such as 6 – 8 mm chips and quarry dust. 
When hand moulding is used solid blocks of width 125 mm can be produced. The length 
and height are 300 mm x 200 mm. this is ideal for the external walls of single storey 
houses since the building regulations need a thickness of 125 mm. these can b used 
without plastering since it can give a good finish. HMCC blocks are specially suitable for 
housing projects planned with self-help type construction by governmental and non-
governmental organizations. 
 
With an experimental programme it was found that a mix of 1: 8: 14 cement, fine 
aggregate (either sand or quarry dust) and chips can be used for HMCC blocks. A 
characteristic compressive strength of 0.9 N/mm2 could be achieved when 1: 5 cement 
sand mortar is used for wall construction. This strength is quite sufficient for single 
storey construction. 
 
A cost study based on the actual material quantities have indicated that the cost of 
blocks will be Rs 12/= and Rs 9.50/= for 125 mm and 100mm blocks, respectively, with 



unpaid labour. Two labourers can manufacture about 30 blocks in two hours. This is a 
competitive cost for an environmentally friendly material. 
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A cost effective foundation for hand moulded chip concrete block walls in weak soils 
 
The need to search for alternative building materials is quite important in today’s 
context with serious problems associated with clay and sand mining. An alternative 
building material that can reduce the demand on bricks and sand is hand moulded chip 
concrete (HMCC) blocks. The mix recommended is 1:8:14 cement, fine aggregate (sand 
or quarry dust) and chips of 6-8 mm. the blocks of thickness of 125 mm and 100 mm can 
be used for external and internal walls, respectively. Since these blocks could be used to 
construct houses at various areas in Sri Lanka, it is useful to develop a cost effective 
foundation system that can be used at sites with weak soils. 
 
One such foundation is a composite system consisting of block wall constructed on 
rubble work where two tie beams are provided at the plinth level and the window sill 
level. Such foundations can be designed based on the deflection ratio method. For the 
structural design purposes, it is necessary to find the shear strength and the elastic 
modulus of HMCC block walls. It is found experimentally that a shear strength of 0.15 
N/ mm2 can be recommended for HMCC block walls of thickness 100 mm or 125 mm. 
the elastic modulus of HMCC block walls in axial direction is 0.3 kN/mm2. 
 
A case study carried out with an appropriate foundation with tie beams has indicated 
that only nominal reinforcement is required in the tie beams. Those will be either 2 or 3 
numbers of 10 mm diameter high yield steel. Therefore, this foundation can be quite cost 
effective than other alternatives such as inverted T-beam or Vierendeel types since it 
uses much less steel and concrete. Thus this foundation system can be used to fulfill one 
of the primary requirements in introducing alternative building materials; it should 
have either a comparable or a superior behaviour than the traditional building materials. 
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Practice based knowledge: from craftsman to engineer 
 
The focusing on theoretical knowledge in engineering faculties has caused a gap 
between academic training and professional practice, as latter of tern calls for 
practitioner judgment and experience. At the same time there is some confusion in 
engineers, especially when carrying out routine tasks, regarding their role (i.e. How it is 
different to that of a craftsman). 
 
Polanyi stated that we often know more than we can tell, because such knowledge is 
embedded in practice. Hence, such Knowledge has to be passed on more through 
apprenticeship rather than textbooks. Heidegger insisted that purposeful action, where 
subject and were linked in a seamless interaction, was more “primordial” than the so 
called “fundamental” properties of objects that was sought by science. These properties 




