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We introduce the BDS (Building Bulk 
Design Support) as an architecture 

methods to support early phases of 
participatory planning. This ongoing

research examines optimization 
problems of site coverage and 

building massing, according to a 

the constraint satisfaction problems 
(CSP) paradigm. The case study is 

management housing programs, 
testing the Chilean standard 

regulations effective today. The 
BDS constitutes a novel approach 

on ICT support for the jointly 

income households and NGOs into 

production in developing countries. 

Introduction
Self-management housing programs have proved 
cost-effectiveness in reducing the housing 

and expanding the civil rights of the poorest 
households. In the LAC region, planning consumes 
one-eighth of the total construction costs spent 
in housing [Tapia 02]. Thus, local capacities 

dwellers themselves agree on choices about what 
habitation conditions suit their needs best and 
how to manage available resources, in order to 
gain access to home ownership or upgrade their 
current dwelling. 

in developing innovative housing policies - shows 

shift onto a competitive project-based funding 

purchase to the production of new tenements. 
In fact, 85% of all funded projects correspond to 
housing construction on new land subdivisions 
[Nieto 05]. Most of these new tenements belong 

charge of enlarging a small (from 6 to 30sqm) 

progressive-development housing programs have 

for the poorest quintile of the population. 

technical assistance was allocated at a rate of 4 

NGOs are supporting individual groups of maximal 
60 households per project [Cepal 06]. 

during the project development time. Besides the 
shortage of economic resources, the next largest 
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in terms of communication and coordination 

are unable to support exploring different valid 
solution alternatives in a reasonable time. 

Objectives
The general goal of our ongoing research is to 

problems that planners as well clients have to 

implementation of a constraint-based planning 

volume and shape (bulk) for a building upon a 
given site.

The structure of an architectural problem can 

constraints [Gross 86]. In this sense, a valid 
architectural solution is the result of the 

a prescribed set of planning-relevant constraints. 

that have to be taken into account right from the 

is subject to the accomplishment of a class of 

all bulk constraints are related to one another 
with distinct a degree of dependence. Thus, in 

the building bulk, architects have to deal with a 

are applicable to the project program and its 
insertion context. 

general steps:

1. 

2.

(a) 

i.

 ii.

3.

i.

ii.

the exhaustive loop of validation (here, step 2) 

of time and resources to search for additional 
solution alternatives is rare. 

design problem in terms of a set of geometric 
entities (shortened, geoms) and a set of relevant 

spatial component of the design problem, which 

norm, like e.g. a rear setback requirement. 

speaking, each constraint delimits the set of 

of shape and location) of a geom involved in the 

procedure shall consist of the following general 
steps:

1.

2.

(a)

(b)

 i.

          ii.

In a computer aided constraint-based planning 
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procedure, the validation loop itself shall be 

The effect of an interactive constraint-based 

the new input values, due to the interdependence 

Likewise, some new input values will be unable to 
be increased unless others are decreased. Notice, 

that a computer implementation of a constraint-
satisfaction approach in the planning process 

 which are not considered in this article. 

an easier adaptation of a large number of useful 

the lack of architectural practice-oriented 
implementation strategies to allow the use of 

modern problem-solving techniques makes an ICT 

makes use of a CSP-based formal representation 
to describe the bulk design problem, allowing the 

to search for additional valid solution alternatives 

dwellings we want to be capable of designing with 
this tool includes detached, semi-detached, and 

attached buildings of up to three stories, upon 
convex rectangular site surfaces.

Methodology

constraints involved in the bulk design problem. 
The great advantage of using the CSP paradigm 
in solving architectural design problems is that 

problem reveals the structure of the 

freestanding volumes).

components: (A) the site, (B) the building and 
(C) the setback requirements. The building itself 

(B1) freestanding volumes and (B2) semi-detached 

minimum number required to describe the 

dimensional degrees of freedom. Notice that for 
each spatial component of the problem, there is a 

constraints involved in the bulk design problem, 
determining four different classes:

Normative constraints

    like e.g. building height = 7m; or a set of 
    geometric and topological relationships 

    geoms, e.g. 

     Intrinsic constraints

     building freestanding volumes are supposed 

     site borderline. 

     Interaction constraints
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also demand an exhaustive programming process.

User constraints

effect of user constraints with the fact that user 

Third, we select six fundamental planning 
regulations of the Chilean building code: 

Site coverage

building allowed upon that said site. 

 is a nonnegative real value  

     the building allowed upon that said site.

    Setback requirement determines the 

    a determined lot line and the nearest point of 

    different setback requirements for three height 

    h), depending on whether the involved façade 
    has fenestrations or not. 

    Story height determines the minimum 
    allowable vertical distance between the

    Building height determines the maximum 
    vertical distance allowed between the natural 
    ground level and the highest point of the 
    building. 

    Zero-lot-line requirement determines the 
    maximum allowable length and height of 
    those vertical structures of the building that 

 node editor. This developer 
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tool allowed us to set up the data structure for 
the bulk design problem in form of a large-scale 

interactive modeling and evaluation tool to 
generate in real time valid solutions for the 

building bulk design problem concerning the 
standard characteristics of low-cost housing and 

Conclusions

architectural design problems allows both a 

requirements and the development of suitable 

in CAAD research has been to attempt full 
automation of the planning process or part of it. A 

in conjunction with a certain automation degree 
of geometric reasoning mechanisms to support 

and planners to refocus their attention on the 
decision making rather than on the tedious task 

income households with an advantageous tool to 
explore additional design solution alternatives, 

conventional methods of architectural planning. 
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