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ABSTRACT

Multi-function building complex projects are large-scale
architectural products, congisting of vgrious functional spaces in
the same buildings. | In each building complex) the density is high
and internal circulatioﬁ ige free from external’ vehicular traffic.
The investmeht returns of such projects are obviously high. ?here
are nume{ous congtraints, predominantly, related to functional area,
population, regulation, marketing, finance, construction cost, and
a series ©Of (constraints in designimng.~ Thus, due, to its complicated
nature, itiis difficult to consider all these constraints at the
gpame time for allocating functional spaces with optimum composition
and in accordance with the maximum (or minimum) objective of the
project. In case of projects with very complicated constraints,it
.will be very difficult to find the optimal solution of allocating

functional space requirements.:



This study offers a methed of finding the optimal spatial
composition of the whole project of any multi-function building
complex. The allocated functional space requirements are consistent
with every 8stipulated coastraint of the project, as well as reaching
the maximum (or minimum) object{ve accordingly. The proposed method
is based on LINEAR PROGRAMMING THEQORY., This widely accepted mathematic
theory, deals with a method of finding an optimal solution which
maximizes or minimizes the linear cobjective function uﬂder a set of
total linear constraints., Moreover, such findings will be the optimal
or best ones to be found. The Simplex Method and various steps
following the LINEAR PROGRAMMING THEORY are a large-order system.
Thus, to sclve the complicated problem systematically only b? human
brain will waste much time in tedious calculations and are apt to
have arithmetic errora. It is therefore necessary and valuable to

get computer aid in solving the problem of Tinding the optimal solution

along with LINEAR PROGRAMMING THEORY. A part of this study is devoted
to writing Computer [Programs fiecessary for ‘enhancing the efficiency
of the method. Tt proposes two major steps to be taken in the

analytical, processs

The first step is to set up constraints and objective, to
find solution until obtaining the optimal allocating functional space
requirements without considering financial adjustment based on sequence

of development.

The second step is tc make up an annual development plan by



using the optimal solution from the first step, and then to set up
objective and constraints pertaining to the annual development plan.
The optimal functional space requirements were allocated along with
LINEAR PROGRAMMING THEORY once again. The solution reveals the

optimal functional space requirements to be used in design.

To illustrate the methods and 2nalytical processes more
clearly, a case study of allocating functionai space requirements
was made on the project of dand development in the vicinity of
Réjvithi—Rangnam, presently /uhder the management of the National
Housing Authority. The size of the site is approximately 32,320
square meters, of 80 meters wide by 40% meters long. Its location
adjoins Rajvithi Stre;t and Soi Rangnam Road. In this case study,
constraints and objective are set up from data compiled by the
National Housing Authority and other most reliable sources. It
consists of 22 mathematical atatements of constraints and 9 types
of functional spaces (decision variables). These verbal constraints
and objective were used to formulate mathematical statements according
to LINEAR PROGRAMMING THEORY. 41 variables were definded totally.
The final optimal solution from, the second step of this project
shows the most suiteble area (in" square meters) of each type of

functional space requirements as follows :

Housing : - 2 bedroom type : the total area approximately

18,220 square meters or 186 units.

- 3 betroom type : the total area approximately

6,002 square meters or 47 units.



&

Department store including toy lot and supermarket : the

total area approximately 13,762 square meters.

-

Shops : the total area approximately 9,541 square meters.

Office area : the total area approximately 9,213 square
meters, |

Day Care Center : the total area approximately 720 square
meters.

Community Service Office : the total area approximately
279 square meters.

Parking area : the total area approximately 46,290 square
meters or for 1,543 autemobiles.

Play lot for children with playing facilities : the total

area approximately 249 square feterss

The total area of the complex is approximately 104,029
square meters which ar /got beyond the possible building area of
129,280 square meters/iccording to the City Planning Regulations.
As the optimal sclution is under all feasible constraints, and the

accruing profit of/;he project is under all fdasible constraints

too. However, the total grea and spatial allocation can be adjusted
in procesé of ‘building design.

Moreover, the solution also reveals the investment needed,
the basic construction plan annually. To a great extent, suca
sclution is beneficial directly to architectural designf In such
project, architecfs have to participate essentially in allocating

the optimal functional space requirements. They are to be used in



the formation of design programs together with other architectural
analyses such as functional requirements, location, accessibility

etc.,
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