A compositional schema for the
automated generation
of best connected rectangular floor plans
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The work described here is part of a larger research
aimed at developing design aids for architects that
could be particularly useful in the design of large
buildings with complex and specialized programs
like hospitals.



Number of rooms

Shape of the rooms (rectangular or orthogonal)

Shape of the layout (rectangular or orthogonal)
Dimensional constraints (area of the rooms and the layout)

Topological constraints (adjacency relation among the
rooms and with the exterior)



Topological Constraints
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Given:
n rooms

Width(horizontal dimension) and length(vertical
dimension) of each room

Adjacency relation among the rooms
Problem (rectangular floor plans):

Fit all the given rooms inside a rectangle while satisying
given dimensional and topological constraints



Planar Floorplan designs
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FloorplanDesigns for n
given rooms

) ) Others(e.g.
Topological Dimentional view, daylight
constraints constraints etc.)




Solving the given problem

by considering given constraints simultaneaouly
(Flemming 1978)

by considering topological constraints first and then
consider the dimensional constraints (Roth et al. 1082)



The maximum number of edges in the adjacency of a rectangular
floor plan with n rooms is 3n — 7, i.e., a rectangular floor plan
is best connected if its adjacency graph has 3n — 7 edges.

(Shekhawat 2015)
Design brief Design solution
given adjacency rectangular adjacency graph
graph floorplan (maximum 3n-7

edges)



Best connected floor plans
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Generation of rectangular floor plans
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Extended C-RLAB Algorithm
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Optimization techniques
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Example

O

Glven 4 rooms:
R1(10*15), R2(12*18), R3(12*16), R4(16*20)

R2

R1 R1

Area = 1320




Reducing the size of extra spaces

O

» Total solutions for 4 rooms: 384
 Minimum area: 968

» Maximum area: 1786




Identify other best connected compositional schemas
Consider other architectural constraints

Identify circulation paths
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