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Dissertation Designing of the Hospital Facility Layout using Quadratic Assignment Problem

Dissertation AdviserProf. Daundasekara W.B., Faculty of Science, University of Peradeniya, Sri Lanka

AbstractFacility layout design arises both in the process of designing a new layout and redesigning an existing layout. The
facility layout can be formulated as a Quadratic Assignment Problem, where objective function is quadratic in cost and distance.
This study focuses on redesigning an existing layout of a multi-floor hospital by providing a better service to the patients and
increasing the efficiency of its employees. The movement cost between entrance and the patients care rooms can be minimized
by applying quadratic assignment problem to the hospital facility layout. It is assumed that the distance between the entrance and
patient care rooms is directly proportional to a cost function which is defined based on the movement of the patients, doctors,
medical staff and non-medical staff known as entities. The travel frequency and the degree of travelling difficulty to the entities
were measured by observing the movements. Patients in a hospital encounter difficulty in movement and may sometimes even
require some extra help to move depending on their physical conditions. To incorporate these conditions, trip difficulty rating
scale is used in the model. In addition, the distances between departments were obtained by using the existing hospital building
layout plan. Finally, the cost factor was determined by assigning different weights for entities. The proposed facility layout
model was solved using LINGO optimization solver. The solution to the model has significantly reduced the travelling distances

of entities producing a better hospital layout plan compared to the existing layout.
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