Desgn a water cand that has a wet-section cross sectiond area (area of the cross section
occupied by water, A;+Ay) of at least 150.0 m?. For safe passage of boats, the water
depth in the cand, d; + dp, must be larger then 15 m. Least congtruction cost occurs when
the volume of the excavated materid, A;, equas the amount of materiad used for the
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dykes as shown in the figure above.

Note that the water level in the cand is 1.0 m lower than the top of the cross-sectiond

aea of the cand. In addition, the dope of the soil is assumed congtant adong the

Sdewdlsof the cand.

a) Formulae the problem to minimize the dugout materid A;, and transcribe it in
dandard mathematical optimization formulation (the easest complete formulaion
may not necessarily be the one with the fewer number of design variables).

b) Solve the problem graphicdly (by reducing it two design varigble problem, w and di)
to obtan an goproximate numeric answer for the optima desgn vaiables and
objective function. Use thefollowing vauesin this part of the problem,

w, = 4.0m, w, = 15.0m.
c) Determine the exact numerical result by solving the constraint equiations.



