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Membrane structures, constructed by light-weight and processed woven fabric material, is one example of
tensile structures. Creep and stress relaxation occurs easily in membrane materials. If the distribution of tensile
stress on the membrane surface is unbalanced during introduction of initial tensile stress, there is a tendency that the
stress distribution transits to lowest energy level and uniform. As the result, ponding and tear of membranes occur
due to wrinkling and sag. Above the mentioned, initial surface, everywhere uniformly stressed in all direction, is
desirable.

It is known that the uniform stress surface implies the least strain energy surface and corresponds to minimal
area surface. The problem, which studies minimal surfaces spanned in boundaries, is called Plateau problem. The
problem is generally multimodal non-linear problem with some extremums. The sequential computation to minimize
the surface area yields the coordinates of surfaces to prescribed reducing area. This process leads into an
optimization to minimize the surface area. Searching at any initial surfaces, the obtained minimal surface may be a
local optimal solution and not be always global optimal solution. A numerical strategy is necessary not to capture
local minimal solutions and to obtain the least area surface.

Solving the problems with some minimal surfaces by linearized incremental analysis, depending on initial
surface, the obtained minimal surface is not necessarily global optimal solution what is called least area surface. It is
caused by initial independence on nonlinear problem with multimodality. As the solution of high initial independent
optimal problem, recently heuristic methods such as generic algorithm, cellular automaton, simulated annealing, etc.,
are applied in engineering fields. Nishimura and Yamanaka are proposed a membrane shape analysis applying
simulated annealing. The numerical results show that the global optimal solution can be found on Catenoid and
Courant problem.

Tunnel method has been utilized for the global optimization in multimodal problems; nevertheless, it has not
been applied for minimal surface analysis. In this paper, we examine the numerical method to find out minimal area
surfaces using tunnel method. Control parameters are the rate to target surface area, the intensity of pole in tunneling
function and the norm of the coordinate vector to shift each node at the beginning of the tunneling step. It is
illustrated in Courant problem and Catenoid that setting relevant control parameters, the minimal surface with least
area can be found.
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