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Purpose: To optimize shielding material combinations and thicknesses for megavoltage
radiotherapy acceleratorvaultsfor anyphotonenergyusinglinearprogrammingby minimizing
the costsof shieldingmaterials while satisfyingthe constraintspertainingto regulatorydoses
andavailablespace.

Methods: Radiotherapy accelerator vault construction usually requires an experienced
physicist to design the appropriate thicknesses of concrete, steel or lead to satisfy the
regulatorylimiting doses, available thicknessesfor shieldingandthe budgetallocatedfor the
project. We havedevelopeda model and solutionusing linear programmingthatminimizesthe
costs of the shieldingmaterials while satisfyingregulatorydoselimits andspaceavailablefor
the project. The model considersprimary, leakageand scatter x-ray radiation and neutron
contaminationusing calculation techniquesas in NCRP 151. The optimization routine will
inserttherequiredtenthvaluelayers (TVLs) of steel or leaddependingon thedemandsand the
cost of thesematerials.The optimization considersneutroncontaminationaswell. We discuss
a parameterized version of the model that is never infeasible and which allows the user to
weightthespaceversuscostaccordinguserpreference.

Results: Theresultsof thelinear programcanbeeasily checked for correctnessusing standard
calculationtechniques. If there is abundantspace for the wall thickness,concrete only is the
result of the optimizationsinceit has thelowest cost.If theallowed wall thicknessis too small
for concrete only, theoptimization will returncombinationsof concrete,steelor leadsuch that
all constraints are satisfied and costs are minimized. Existing thicknesses of concrete, for
example,areeasilyincorporatedinto themodelas are special requirementsfor IMRT.

Conclusion: Thelinear programreturnsreliable,viable andoptimizedshieldingthicknessesof
concrete,steelandlead for primarybarriers aswell asfor leakageandscatter radiationbarriers.


