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ABSTRACT 

Soaring land price and construction costs are 

making it difficult to provide housing to the low and 

medium income families. 	In view of the severe resource 

constraint and low affordability of people, it is 

imperative to ensure cost - effective design of housing 

development projects. 	It is difficult to achieve cost- 

effective design, by the conventional design methods or 

by using the models availabale in the literature, since 

the number of design variables and their possible 

combinations is quite large and the 'cost 	effectiveness 

indicators are design-specific values. 

Inthe present work an analytical discussion 

the 	housing development design process 	has • been 

presented establishing the systems nature of the problem 

and a module-concept in layout and dwelling design, and 

dwelling-layout system design, has been developed. 

Mathematical models and a design technique have been 

developed to achieve directly a given and feasible value 

of at least one quantitative design efficiency indicator 

(ODEI). In this technique the conventional design 

process is reversed i.e. first the value of ODEI is 

chosen and the design fitting with this objective is 

generated in symbolic terms, which can be drawn at the 

end of the prOcess. Using this model, sensitivity 



analysis has been carried out 	showing large variation 

in the value of the DDEI's, which are affected by a 

number of interacting variables. 	Such large variations 

establish the need for more scientific approach. 

Therefore, non-linear programming optimisation 

models have been developed to achieve the least-cost and 

maximum-benefit design, covering both the serviced-plot 

and the dwelling-layout system. 	Fifteen models 

incorporating a typology of constraint sets, to cover 

various design requirements including the geometric 

compatibility, have been developed including a model for 

curvilinear layout module. Using the optimisation 

models, which are independent of the module pattern, a 

designer could achieve directly a number of'quantitative 

design efficiency-indicators, simultaneously with the 

minimum ''''' cost or„ 	maximum 	 benefit 	design, 	by 

assigning appropriate value to the corresponding deign 

parameter. In the dwelling-layout system design models, 

different room-arrangement matrices have been 

considered, for optimal design of different types of 

housing development. The models developed are solved 

using the geometric programming technique. 	The degree 

of difficulty in the problems varies from 3 to 0. 

Application results have been presented for each of the 

models showing always consistent and geometrically 

compatible results. 
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